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AKAJIEMUK
JIBAH UBAHOBUY IIMAJIbIAY3EH
1 IPOBJIEMA I{EJIOCTHOCTHU
B BUOJIOTUU

Wsam Msauosmu Illmansraysen, Boifamolnuiica Guosor coBpeMeH-
HoeTH U KDPYMHEHIIMHA COBETCKUH TEOPeTHK-9BOMIONHOHUCT, PONMICK
23 anpens 1884 r. Kuese, B cembe npogeccopa Goranuru Huescroro.
yHEBepCATETa, AUpeKTOpa Beranmudeckoro caja, wiena-KoppecnoHen-
ta Poccmiickoit Akagemun nayk sana ®emoposmda llImansraysena..
Oxomums B 1901 r. TUMHA3MIO ¢ 30J0TOH Mefalblo, IOCTYIMI Ha ecre-
cTBeHHOe OT/edeHne (PusnKe-MareMarudecKoro gaxyiasrera Huescko-
ro yHUBEPCHTETa, I/ie CIeNUaIn3npoBajics nof pyKosoncrsoM A, H. Ce-
BepIoBa. 3asepmmi Kypc obydenna B 1907 r. ¢ somoroil Mepanbo u-
Goin ocrapien npu Kadenpe. B 1912 r. mo mpurnamenmio A. H. Ce-
BepmoBa Iepeexai B MoCKBY W cTaj cHaYaja CTapUIAM acCHCTEHTOM,
a szateM ¢ 1913 r. mpuBar-momentom MocKoBCcKoro yHOBepcHTETA.
B 1914 r. samurua Marscrepckyio nucceprammio «HemapHble mias-
HAKZ pHI6 u ux ¢uioreHetudeckoe pasputue», a B 1916 r.— mortop-~
crkywo: «Passurue KoHeuHocTeil amM¢uOMi m HX 3HadyeHHe B BOIpOCe
0 IPOHCXOMeRN KOHEUHOCTeH HazeMHBIX MMO3BOHOIHBIXY. -

B xomme 1917 r. Gein m3Gpam mo KoHKypey npodeccopom IOps-
eBCKOr0 YHHBEPCUTETA, HOCIe 9BAKyaIuu KOTOPOTO Iiepeexaj BMeCTe.
¢ ero mraroM B I. Bopomex, rae ¢ 1 miona 1918 r. cocroan mpodec--
COPOM 300JIOTHHM M CpaBHHUTeNbHOU aHaroMuu BopoHeskcKoro yHmBeED-
curera. B 1921 r., mocne usbpanus sasenyiomum Kadepnpoit obimei
scostorny 1 sMOpuonornn Humesckoro yHmBepcurera, nepeexan B Kues.
B 1922 r. 6511 136pau meficTBUTEABHKIM WieHOM Bceeykpammckoi Axa-
nemum Hayk. B 1925 r. opramwsoBan Buomoruueckmit wmHCTHTYT,
BYAH, B 1930 r. npeo6pasopanusiit B WHETUTYT 3000rMM U GHOIO-
rnu BYAH, nmpextopoum Kotoporo ocraBamcs u mocie epeesa B 1935 1.
B MockBy, BmroTs g0 sBakyamunm Axanemmn Hayk YCCP B 1941 r.
Kuesckuit mepuon mayumoii gearemsroctu WM. Y. lImansraysera xa-
PaKTepusyercs O4YeHb ITMPOKMM JHANA30HOM MHTEPECOB OT CPaBHU-
TeJbHOA aHaroMHE (ero y4e0HMK [0 CPABHMTENBHON AHATOMUM TIO-.
BBOHOYHBIX }KMBOTHBIX, BRIIIeNMUil Biepeiie B 1923 r., BEimepman 4 na-
mamns, TociefiHee M3 HMX, HameuaTanHoe B 1947 1., mepepaboraHHQe
U JTONOJHEHHOe, W IO ceil eHb ABIAETCA JYYIIAM PYKOBOZCTBOM LO
sromy npenmery B Coserckom Coroze) m sBomonmonHol MopgoIOTHE
Ho mpoGieM pocra ¥ dopMoodpPasoBaHUA. 3a 5TO BpeMs UM OBLI Ha-
KOIIeH OrpoMEBIf (aKTHIECKHil, B TOM YHCJIe HKCIepUMEHTAJbHEI,
MaTepuall, MOCHy KUBIIANA OCHOBOH NiA MOCHeAYOIHX TeoPeTHIeCKUX
TOCTPOEHMIL,



4 Arademur H. H. Myaaveaysen u npobaena yesocrrnocru 6 Guosozuis

B 1935 r. N. 1ll. IImaneraysena wus0upawT eHCTBUTEIHHBIM
aimenom Aragemuu wayk CCCP, n emy npucsauBaercsa 3Bamme 3aciy-
menHoro gearens Hayku ¥ CCP. On masmauaercss gupexropom iabo-
paTopuu SKCIEPUMEHTAIbHON 300lI0TUH X MOPQOIOTUH N OJHOBPEMEH-
HO JupexTopoM bmomoruueckoro mucruryra um. K. A. Tnmupssesa,
a 3aTeM BO3TJABIsAET O0Pa30BABINMHCA IIyTeM CIMAHUA 3THX JABYX
VIpesRfeHAN ¢ CeKTOPOM JBONIONMOHHOA Mopdoiorun WacTHTyTa
sBomionuounHoit Mopdomornu u madeosooioruu AH CCCP Mucruryt
aBosforinoBHoi Mopdorormu uM. akagemnka A. H. Cesepuosa, nupex-
TopoM Kotoporo on ocraBasces mo 1948 r. C 1939 r. mo 1948 r.
U. Y. IImansraysen sasenyer wradeqpoit mapBuamsmMa MoOCKOBCKOTO
rOCYIapCTBEHHOTO yHUBEpPCHTETa. JTOT IePuoji €ro HayIHOTO NIYTH
ABIAETCA OUYEHb ITOMOTBOPHLEIM IEPUOAOM KPYUHBIX TEOPETHISCKUX
o6o0mennit. OfHa 32 IPYyToil BHIXOAAT KHATH, HOCBAMIEHHbIC NpobieMe
LEJIOCTHOCTH OPralin3Ma B HHIWBHAYAJbHOM H HCTOPHIECKOM pa3BU-
THU, UYTAM ¥ 3aKOHOMEPUOCTAM 3BONIOUOHHOIO mIpomecca, chopMy-
JUPOBaHHON M paspaboraHHOil UM TeopHm cTabuiusupymoiiero orbo-
pa m darTopaM IBOJIONUH.

C 1948 r. 1. U. Hlmansraysen paGoraer crapliuM HayIHHIM CO-
TPYMHUKOM, a 3aTeM ¢ 1955 r. saBegyrormum sMOpuonorndeckoit (u-
JoremermuecKoit) JjaGoparopueit 3oosormdeckoro mHcTHTyTa AH
CCCP. On BosBpamjaercs K He IlepecraBaBilell ero WHTEPECOBATH
mpofieMe TPOMCXOMIeHNs HA3eMHBIX ITO3BOHOYHBIX. 3a UUKI pabor
B 310l ofmactm ero mnarpamparor B 1963 r. Bomoroll Memanbio
uMm. V. NI. MeunuroBa. 3a xuury «llpomcxosknenne mazeMHBIX 1M03BO-
HOYUBIX», BBIIIEJINYIO ITOCMEPTHO, €My OBlIa NpHCYIeHa IPeMus
mm. A. O. Hosanescioro.

Onnospemenrio 1. 11. Lilmansraysen uwe TONBKO He mpeKpamiaer
paspaGoTRU TEOPeTHYEeCKUX OCHOB GUOJIOTUH, HO W NPHBIEKAeT A
9THX Ielell BO3HLKIIYIO B 40-X rogax HOBYI0 OTpacih MareMarTmde-
cKoit Haykn — Kubepraetury. IIpumenenne npuanmnos reopun ua@Op-
MAIUA TPH PacCMOTPEHNN 38KOHOMEPHOCTEH DBOJOIMOHHOTO IPOLEc—
ca W 3aKOTOMEpHOCTell IHJUBHAYAILHOTO PA3BUTHUsA TO3BOIMIO0 eMy
A3I0RUTE B CTPOTMX MaTeMaTHIECKHX TEPMWHAX ONMUCAHHA MeXa-
HH3MOB GUOJIOTHMYECKNX MPOIECCOB Ha BCEX YPOBHAX MX HAXOMICHHA:
cyORIETOIHOM, KIETOYLIOM, TKAHEBOM, OPraHHOM, OPraHU3MEHHOM W
HAJIOPraHH3MEHTIOM, & AMEHHO, MONYJIANMOHHOM M OHOreoneHoTHIe—
croM. OH mammcas W W3Jlaix PAJ CHENUAILHBIX crarell, TOCBAMIEHHBIX
BompocaM OMOKUOEpPHETHKY, yCIed HadYaTh W HAIHCATH HECKOMLEO:
riaB kuurm «HnGepuernka Kak yuYeHHe O CAaMOPA3BUTHM JKUBBIX CY-
LecTBY W B T0 ke BpeMdA mepepaforal ¢ IMO3UNAH Teopuu uHOpMa-
nuu yyebHoe pyxoBomctBo «lIpoGiems! JapBuHH3MA», IPEBPATHB €I
B MoHorpaQzIo, IoJHIMAIOIYI0 NCClIe[0BAHAE BBONIONUOHHON Teopuu
Ha HOBYIO CTyIleHb, W CO3XQJ HOBY, IOCIEHIOI0 B CBoed cepmm
TEOPeTHKO-DBONIONMOHHEBIX pador kuury «Perynanus gopmoobpasopa-
HOA B umEgABHAyanbuoM passutuuy». 3acayru M. N. Illmancraysema
B Jene JalLHEHIero TBOPIeCKOro pasBUTUsA JAPBUHU3MA OBLIM BHICO-~
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ko omernensl Hemeikoit Axajemuei eCTeCTBOHCPLITaTeHeﬁ Jleomois-
muma (Tamre, FIEP), TOYETHBIM WIEHOM KOTOPOil OH ABIANCA, Narpa-
guBIied ero B 1939 r. [lapBUHOBCKOH MeJaJbI0. i}

B macrosiueil KHure H30paHHBIX TPYAOB BHAMAHUIO IUTATENEH
[peAAaraioTCs TP TeOPeTHUECKUX NPOM3BEIeHUs n. U. llmansray-
sena, LOCBAIEIHbe Pa3paboTke O/HOM M3 MEHTPANBHEIX U Haunboxee
axTyaqbHBIX B HAaCTOsIIee BPeMs OHOIOITUIECKAX IPOGIEM, 8 HMEHHO:
npobaeme IENOCTHOCTH KUBONO OPraHusMa: KHATa «Opranusm Kaw
meroe B WHIMBHyalbHOM M HCTOPUYECKOM DasBUTHMY, [aBllas Ha-
spanie BceMy Tomy; kuura «Perynanms gopmoobpasoBamyus B HH-
MUBUYaTbHOM Da3BUTHU) U He nedarasmasics panee crarba «Crabu-
JU3EpyIolmii 0T00p U DBOMOIUA WEAMBHYaNbHOro passurus». Ocra-
HOBHMCS CHAuYajJa Ha oOI(e0MONOTHIECKOM 3HAYEHHM HpoGIeMEb
[EJIOCTHOCTH ¥ YiKe 3aTeM Ila NPUIHHAX, NPOANKTOBABUIMX IEPBO-
odepejuoil BHI0Op A IledarH WMeHHO JTHX, a He APYruX TPYHoB
M. N. llImaabrayseHa.

IIpesxye Bcero, HeOOXOANMO OTMETHTH, UTO HpOOIEeMa 1eI0CTHOCTH
OpraEM3Ma, HMCIOLAsA JIINTeNLHYI0 HCTOPHIO, He TOIHKO He yTpaTH-
7Ma cpoell aKTyaJbHOCTH [isl COBPeMEHHOM Ouolorud, Ho HaoGopor ¢
NBINIHBIM Paci{BeTOM ¥ BO3HUKHOBEHHEM HOBHIX GHONOIMYECKMX MC-
NATUIMH, TAKUX, HAlIpUMep, KAk MOJEKylIsipHas Ouosorus, npnobpeia
BayKHelmee rHOceojorndecKkoe smadenne. V6o, uem Oomee merammsm-
pyoTces GuoiiornuecKie WCCIEMOBAHMUA, YeM TNIyOMie IPOHHKAIOT HC-
clefloBaTeNd B HMHTHMHYIO CYIIHOCTL KM3HeHHLIX HPOIECCOB, HMMes
BO3MOKHOCTL CBECTH MX, B KOHEUHOM pesyibTare, K MOAJAIOIIUMCH
CTPOroMy aHaituzy QU3NKO-XHMHUYECKUM IIPOIeccam, TeM BajKHee ydynu-
THIBATL, 9TO JTH TPOIECCH IMPOTEKAOT, COXPAaHAA OUOIOTHIECKYIO
CTeNU(PURY, B I[EIOCTHOM JKUBOM OpranmaMe, Ha WakoM Obl JpoGHOM
YPOBHE €ro CTPOEHHs DTO HU MPOUCXOJUI0: KIETOYHOM, cyOKIerod-
HOM, MOIERYJIAPHOM, CcyOMolleRyJaspHOM u ap. Bce GOuonorudeckue
IpoIeccsl, Kak IIPOTeKaioNniue B caMOM OpraHmu3Me, ¢ OFHOH CTOPOHEL,
TAK U OCYIeCTBIAION[UECH B €ro B3aWMOCBA3AX CO cpemgoll obura-
HUA,— ¢ JPylroil, KOPPeIupyloTcs B EIUHYI0 CHCTEMY OpPraHU3MOM,
KOTODPBIN ABJsieTCsT OCHOBIIOW eMHUIEH B OpPraHWYecKoll UpHPOJe.
CnemoBarensno, Ge3 amanus M ydera MCTOKOB M MEXAHU3MOB TEJIOCT-
HOCTM OpraHnaMa MHeBO3MOKHO JIOCTOBEPHOe O0bACHeNWe HUKAKAX
Onomormueckux sBaenwii u mpomecco. B broM M saKmiouaercs
Henmpexo/simee W, 0 Mepe HAKOIMIEHMS M Jeranusannu ¢HaKTos,
Bce Oonee ycunmBajomjeecss 3HAUEHMe IIPOOIeMH IETOCTHOCTH B
ouosorun,

Onnmako pasmocTs mPOGIEMSBI I[EIOCTHOCTH HE UCYEPIBIBACTCS
TONLKO ee I0CTAHOBKOH, OCHOBHOE B3HAYEHNE HMEIOT HJIEOIOTHIECKUE
HIO3uIuH, ¢ KOTOPHIX OHa paccMmarpuBaercsa. B madame Hamero Beka
OHa paccMarpupaiach Kak mpobieMa WHIMBHAYAILHOI'O PA3BUTHUA Op-
ranusma ([{pum, Jle6 u np.), HO MPUYUHEI €10 TEIOCTHOCTI Ipu 3TOM
TpakToBanuchk Amb60 mueamucrTudecKn (HAIMUHe HeKoeidl TOUHee HeOl-
PeJieraeMoil opranusyomeil cuabl), 60 MeXxauMcTudecku (cBejeHme
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OUONOTHIECKEX MMPOIECCOB TOMLKO K TUCTO (PMBUKO-XUMHUYECKHAM OT-
HOIeHUAM) .

Heonenuwmoit sacxyroit M. V. Illmansraysena sBisiercs TO, 9TO,
obparue eme B 20-X rofax cBoe BHAMaHHMe Ha IpoGieMy IeIOCTHO-
CTH KaK IpobieMy MHAMBHUAYATIHHOTO PAasBHTHA, OH ¢ CAMOTO HAdaia
mon sausHameM pador A. H. CesepuoBa mogomen K Heii ¢ TOYRH 3pe-
HUS WCTOPUIECKOTO IIPOMCXOKIEHAA IETOCTHOCTA OPTaHH3MAa W TeM
CaMEIM PAcCMOTPeN ee Kak 0OI[edBOJIONMOHHYIO, ¢ TNMO3UNMH JHATEeK-
THYIECKOrO MAaTepPUajIn3Ma, H0Kas3aB ee OrPOMHOE 3HAUYeHNE JJIA MOHM-
MaHHA BCEro XO[a JBOMIOIUOHHOIO IIPONEcca W OOBACHUE eCTECTBEH-
HO-HAYIHBIMH TPHYMHAMH B3aUMOOOYCIOBIEHHOCTh IEIOCTHOCTH
OpraEmaMa B ero oHTo- 1 (punoreHese. «Bopnba ¢ upeanuamMoMm u Me-
XaHAUW3MOM B OGJACTH CaMOTO CYI[ECTBA OPraHU3Ma, CaMoro IIOHS-
i 00 OpraHm3Me — BOT YTO COCTABJISET OCHOBHOE COJIEp:RAlile Teo-
pux IlImansraysena» ! [Ilapamonos, 1947, c. 569].

Kuura «Opranusm Kak menoe B MEANBUAYAILHOM B HCIOPUIECKOM
passuTum» BIMIIA B cBeT B 1938 1., mONORMB Hadaxo cepum Teope-
THYECKUX MOHOrpaduii, B KOTOPHIX IIOCIEMOBATENLHO PasBuBanach u
NOIONHANACH JapPBHHOBCKAA TEOPUA HBONIONAM HA OCHOBE HAYYHBIX
JocTwiennit XX B. B caMBIX PasHHIX 00iacTaAX OHOMOrMM ¥ CMESRHBIX
JUCIUIAH, JTa KHUTA [MOJBITOMUBANA Pe3yIbTATH MHOI'OIETHUX UC-
criemoBarmii Kax camoro M. M. Illmansrayserna, Tak U KAEBCKOH TIKO-
ILI ero YIeHUKOB IT0 UBYYEHUIO B3aMMOCBSI3€Hl B MOPQOTEeHETHIECKHX
poIeccaX, IX PONN B OPraHW3alil 0co0M KaK HENoro W UCTOPHIc-
CKOH 00yCIIoBIeHHOCTH 9T0H opraHmsalmm. KHHUra, XOTs U BEHIIEPIRAB-
masg [Ba W3NaHMs, W3-32 UX JABHOCTH M HEJOCTATOYHOCTH THPayKei
Tereph IPAKTAYECKH He H3BECTHA HOBOMY IOKOJEHHIO HCCIE[0BATe-
aeit, Ito Topmosut ncuonbzoBanue upeit Y. W, Hlmanvraysenma, Tpyn
KOTOPOT0 HE TONLKO OLII HOBATOPCKMM K MOMEHTY CBOErO BHIXOJa B
cBeT, HO U ceif9ac CIYIRUT BAKHEAMINM MCTOYHUKOM IS NUATEKTHKO-
MaTepHaTNCTHIECKOro MOHHMAaHuA TpoGiueMsl meioctHocTu. Hacros-
Ifee W3Janue mMe1aTaeTcsa Mo TEKCTYy BTOPOrO, PaCIIMPeHHOr0 M JOI0J-
HeHHoro, maganua 1942 r. ¢ BKIIOYEHWEM HMEBIIMXCA B aBTOPCKOM
SK3eMIIsApe Oolee MO3NHUX HE3HAUMTEIHLHBIX BCTABOK, BHIJIEICHHLIX
pefaknueil KeaZpaTHLIMA CKOGKAMM.

B kHmre comocraBieHO mpOrpeccHBHOE YCIOKHEHUE OpraHU3ar(in:
muddepeEnmanusa, KOTOPoH Beerjga ynedsiloch MHOTO BHAMAHUA B
SBONOIMOBHON MOpoIormm, ¥ WHTETpanus, T. €. MpoXece cPopMupo-
BaHUA NeJOCTHOH 0co0W, IeJNoCTHOCTh KOTOPO o0O0yCIOBIUBAaETCH
B3aMMO3aBUCHMOCTAMHE (KOppeIANuAMHA) OPraHOB ®W HMX (DyHKImiA.
U. N, IlImansrayzenoM BIepBLle 9eTKO CHOPMYIUPOBAHO M IO UEPK-
HYTO, 9TO Ipomecchl Aud)epeHNAanuy ¢ WHTEIPALXH B3aMMOCBI3a-
HBl ¥ B3aBMOO0OYCIOBIeHB He TOJABKO B AHIUBUIYAIBHOM, HO H B HCTO-
pUUecKoM PasBUTHUA.

t A. A. Hapamonos. W. W, MImamsraysen. IIpo6aemsi papeEHH3Ma.— 300
KypH., 1947, 1. 26, N 6.
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B ¢uioreHese, KaK W B OHTOreHe3e OPra{m3MoB, XOPOIIO IpO-
cesgmBaerca mponece muddepeHnuanun CTPYKTYp, CONPOBOKAACMEIL
gX YCIO/RHEHHIEM. Iipm stomM, kak mumer M. W. IlImaneraysen, ie-
soe udpdepeHtEpyercsa, a ero JacTd CHeNUANTHUPYIOTCA o 1}pn06-
peraioT aBTOHOMHIO B BLUIONHEHUF CAMOCTOATEILHMIX Pyurmuii. O}x:
HOBPEMEHHO ¢ muggepeHnmanmell B SBOIIONUA MPOTEKAET H Jipyroit
me MeHee BaKublil mpoljecc — MPOIece MHTEerParui, ofecrnegnparomnuit
MoppoPU3NOIOTITIECKOe obbennHeHNe TacTell B eINHOE IeJI0€.

IIpomecc MHTerpamui PasBUTUA B €0 MATePHAIACTAIECKOM HOHH-
MaHIH HEpeJKo YCKOIb3aeT OT BHUMAHHUA MOPQOIOroB, M3yTaiol(uX
0GEHO M30IMPORAHHO CUCTEMBI OPraHOB, HX CTPYKTYPH M OTJeIb-
mpie mpusHakm. VcTopuieckd CNIOKMIOCH TAK, 9TO MOP(OIOrm CKOH-
[eHTPAPOBaIN CBOE BHUMAaHAe Ha IPOIEccax nnd)cbepeﬁuﬂaungx, a u-
3HONIOTH — Ha IpOIeccaX WHTerpanui, d9eM B B3HAYUTEILHON Mepe
o0bAcHAETCA CYIIeCTBYIOUIui HeKeIATeNbHLH paspelB B paborax
mopdomaoros n gusmonoros. I'osopa o6 sTom paspuse, M. 1. IlImams-
rayseH HOAYePKIBAeT, YT0 KasKAas Mopdogorudeckas npobdiema mme-
eT cBOI0 (PH3MONOTMYECKYI0 cylmHOcTh, Mekmy Tem mpobiema muTe-
rpupyomnx (akTopoB pasBUTHA, Jekamux B ocHoBe (opmoobpaso-
BaHMA KaK B OHTO-, TaK ¥ B (PHIOreuese, 0CTaeTCA BechbMa BasRHOR
IJiA GHOJOTUH B I[JOM, IIOCKDNBRY OHA CBf3aHA C PEIIEHHEM I[IIOTO0
pama dacrHHIX npobneM n KOHKpeTHHIX MopdoreHeTmIecKuXx H odide-
HBOIIONMONHLIX 3a/a4.

B macrosimee BpeMs npodiaeMy BO3HUKHOBEHH IEIOCTHOCTH MOJK-
Re CYMTATL He TOJABLKO CGJIHOI W3 TIAaBHBIX U BCe elle HE pelieHHbIX
obnredmosoTnIecKuX mmpobiieM, Ho u Hambolee Ba)KHOH KOMIIIEKRCHON
npobaeMoi Kak A HBOJIONUOHHON Mopdoiornu B IIHPOKOM ITOHH-
MaHAN HTOH HAYKH M IBOTIOMMOHEON QUBMOIOrUU, TAK U ST IEJIOTO0
pAfa Apyrux OMOJOTMYECKMX MUCIUIUINH, B TOX WIW UHOA Mepe CBA-
3aHHBIX ¢ W3yYeHHeM UPOLEeccOB W MeXaHmaMoB (PopMoodpasoBaHus
H UX HCTOPUYECKOTO BO3SHUKHOBEHMS.

B rmure M. 1. Imancraysena «OpranmsM Kak IejJoe B MHIUBH-
AYaJILHOM M WCTOPHIECKOM PasBUTUNY BOEPBLIE YKAa3aHHl OCHOBHBIE
MarepuanucTiriecKue HaTpaBieHds pPaspaboTKM mpolIeMbI IEloCT-
HOCTH U IOCTAaBNIEHH! PAJ BONPOCOB W KOHKpeTHHle 3agaunm. HoMunexe-
HBIH XapakTep mpobieMH IEIOCTHOCTH O03Hadaer, 9TO OHA, 00BemH-
HAA el Kpyr MopdoimorudecKnX, (PU3MOIOTUISCKIX M CBA3AHHBIX
C HUMM DKONOIMYeCKUX M APYTEX IPOOIEM PASBUTUA, BLIXOAMT Ha
METOJ0IOTUIeCKH HOBHIA yPOBEHD, OCHOBAHHbIA Ha MCTOPHIECKOM IIOJI-
Xome K omenke spienuit. Ha mepBHIl miaH ecTeCTBEHHO BHICTYHAIOT
BOIIPOCH! TeOopHM OHTOreHe3a B CBS3M € U3YIeHHEM MEXaHWU3MOB
Mopgorenesa. Eme p 1938 r. 6uuIM MOZHATH M PACCMOTPEHHI BOIIPO-
Chl, 10 cUX 1I0p OCTAIONIMECH MUCKYCCHOHHBIMH, KOTOPHIE yite OBLIn
ocsemenst I, I1. IlImansraysenom, Ho HeJOCTATOYHO M3BECTHHI MIMPO-
KIOM ®pyraMm Ouomoros. K TaKOBBIM .OTHOCHTCHA, B YACTHOCTH, BONPOC
0 MEcTe W poJM MYTAllHOHHBIX M3MEHEHWH B MHIUBHU[YAJLHOM pa3-
patHM 1 spoyouun. Tak, mo mmemumio M. U. IMlmaxsraysena, wem
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paHbIIe CKa3hLIBaeTCS MyTalMOHHOE W3MeHeHWe, TeM OOIblle OHO Ha-
pyliaeT HOPMAJBLHBI XOJ PasBUTHA, TeM dallle OHO mMeeT JIeTATbHBIT
sdpderr. Orcioma ciaefayer 3arIOYeH¥e, YTO IBOJIONUSA HAET IyTeMm
moxbopa MyTanuil Ha KOHEYHHIX cTajusax (opmoobpasoBaHmdA, T. e.
myTeM «HaJcTaBRE cTajmity, awabonmir, mo tepmuuonornu A, H. Ce-
BepmoBa (HYJKHO OTMETHTH, 4TO B CBOWX HOCHELYIOWNX TPyIax
H. U. IlImansraysed Besje MPOBOIXI MBICHHL 00 OTHOCUTEALHOI Bpej-
HOCTH MyTanmuil BoOOUle W BO3MOKHOCTH WCIOJL30BAHUA B DBONIOIH-
OHHOM IIPOLIECCE TOINHKO MAIBX MYyTarnuil, B OCHOBHOM YKJIAJBBaIO-
MUXCA B HACTENCTBEHHYI0 HOPMY PEAKEnil ¥ He HAPyNIaloInX CyIie-
cteenno Mopdorenerudeckux Tpomeccos) [IlImameraysen, 1942,
1946; u mp.]. Heobxomgumo, ofuaro, 0co6o mogyepKrHyTh, 9T0, OTCTAM-
Badg UOEI0 MCTOPUIECKOH CTOHROCTH OHTOreHe3a, 0CO0eHHO Ha PAHHUX
CTagusX PasBUTUA, OH (PAKTHYECKN BIEPBBIE CBABAJ 3TY CTOWKOCTH
C OTPOMHOH PONBIO WHTErpuUPyoOMuX (HAKTOPOB, T. €. CHCTEMEl KOppe-
asanuit B fopmoobpasosanny.

PaspaGorka Bompoca 06 3BOJIONUM KOPPETATHBHEIX CHCTEM B Ha-
cToMIEe BpeMsa MMeer ocOOeHHo DoNblIoe 3HAYEHHE ¢ HO3UIMMA OLeH-
KU 3HATUMOCTH Pa3HbIX cTajuil oHTOremesa B Ipolecce BUA000Pa30-
BAHUA ¥ COOTBETCTBEHHO OU[EHKU POJIM M3MEHYMBOCTY HA PA3HEIX CTa-
QUAX WHIUBUIYAJIBHOTO PA3BUTHA. B 5TOM OTHONIEHWH 3acCHyKABAET
ocoBoro suumanua 3amesanue . V. IlImansraysena o Tom, 4ro «...Ha-
CJIeICTBEHHAS CTOHKOCTH OpranusMa OO6BACHAETCA CIHOKHOCTHIO CHU-
creMbl MOPQOTeHeTHIECKUX CBA3EH, 00BeUHAIONNX Bee YacTH PAa3BU-
BAIOWIErocAd Opralim3Ma B OHO I[eJIoe, a He CTOWROCTHLIO HACIeJCTBEeH-
HOTO BemecTsa, T. e, renoBy [1938, c¢. 135]. Taxum oGpaszom, Ha mep-
BbIil [JIAH BBIABHCAETCS CUCTEMa IIPOIECCOB Mopdoremesa ¢ CaMbix
MePBEIX MOMEHTOB HHIWBUJAYAIHHOTO pPA3BATHA. B NUTHPOBAHHOI
(pase y;ke 3aRIOUEHO O(HO U3 BeAYyIIUX TMOJOMeHUil Oymymieit Teo-
pum crabuiudupypoiero oropa. MHTEpecHO oTMETHTH, YTO TOJBKO
cuycrsa 20 ner mocie Buixoma ruurm M. V. IImansraysema mssect-
HBIH anrauiicKuil reEeTHR u 9MOpHoJIOr Y oJINHETTOH IPAIIes K 3aKII0-
YEHUIO, YTO TEHOTHI BCe BONbIe PACCMATPUBAETCS HE KaK MO3amMKa
HPUBHAKOB, KOHTPOJMPYEMBIX OTJEIbHBIME TeHAMH, & Kak ofutuil mpo-
OYKT CAOKHOM CcACTeMBl B3aUMOLEHCTBMA BCEr'0 BITEHOTUHA *
[1957]. Hecomuenna orpoMHas poib HKCUEPUMEHTANBHON M CPaBHU-
TeNbHON SMOPUOTOTrUY, NSYIAIONINX IPONECCH M 3aKOHOMEPHOCTH IIPO-
TeKAHHA I CTAHOBIEHUA MOPPOTene30B B WHAWBUAYANHLHOM M UCTOPH-
YeCKOM Pa3BUTHH W IBOJIONUI0 KOPPEIATUBHEIX CHCTEM.

He Menee wHTepecHOH u IUIOJOTBOPHOI oOKasalach MBICIb
1. N. lilmanprayseHa o TOM, UTO peaKIuW OPraHa3Ma, BO3HUKAIOIIHLE
B CBSI3W C BO3fleiicTBUEM (DaKTOPOB BHEMIHENH cpefbl, SIBASIOTCA TepPBO-
HavYaJbHO CBOEro pPoja (DYHKIUOHANBHBIMU PAa3IPAKNTEIIMH, BBIBEI-
BAIIUIMH, B CBOIO odepens, H GopMoobpasoBaTenbEyo pearmuio, Or-
HaKo creruuKa TocTeHell 3aBUCUT, HPeKe BCETO, OT CAMOro Opra-

1 C. H. Waddington. The strategy of the genes. London: Allen-Unwin, 1957,
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musma (a He OT cpejibl) H, B YACTHOCTH, OT CTA(Hil OHTOreHes3a, Ha
KOTOpPBIX AEICTBYIOT T€ WIH HHBIE pa3;[pammenu..B fasbHelleM 910
nonosxerne passuro M. 1. HIMaJILI‘aySEIjOM [1946] B crpoiiByio KOH-
{[eNI[AT0 POITH AJaNTHBHEX MopuuKANuil B 9BOITIONUOHHOM IIPOIECCE,
pElTaoNLy1o coHeiui Bonpoc (1 B Hacrosuiee BPeMs BBIBBIBAO-
it MHOTOYHCIeHHbIe CIIOPBI) O COOTHOLIEHUY B UCTOPHIECKOM Pa3Bu-
o AACTeCTBEHNOR ¥ HeHacieJCTBeHHOH H3MenImBocTH Ha Oase
[IpeCTABIEHNA 0 HACTECTBeHHOH HopMe peariuil, IOPOroBsie ypos-
I KOTOpPOHl OrpaHudUBAIOT OJNHAKOBBIM JMANA30HOM DPa3BUTHE KaK
Moy pIKALFONABIX, TAK M MyTamMoHHBIX u3Menenmil. Tem cambim
CO3/AI0TCS MPEJIMOCEIIKA [T CTAHOBJEHHA HOBBIX MEXAHN3MOB Ha-
CTe[CTBEHHONl M3MEHUYNBOCTH B BHJe CJIOKHBIX CHCTEM Ppearmuil u
KOppeALMA B Ipefenax yike uMemIeicsa HODMBL upeaﬂum‘/i u, clemo-
BaTeJbHO, MaTeDUaJIbHAs OCHOBA A JANbHeiIed agamTuBHON HBO-
JONAA Oprammsma, T. e. NPOHCXOAWT 3aMeHAa BHENIHNX (AKTOPOB
pasBUTHA BHYTPEHHUMH.

Bee aru mososkerns, BIepBBIe paccMoTpenHbie B MOHOTpadgnu «Op-
raHmsM Kak I[eloe B WHIUBUAYAIbHOM W HCTOPUUECKOM PABBUTHUY,
6simn paspaboraust jlaiee B Kuurax: «Dawropsl ssomonun. Teopus
crabumusupyiomero orbopa» u «lIpobGiaemsl napsuHu3May, BHIIIENIINX
B 1946 r. Ilocronbry mepBasg W3 OTUX KEAT Obila IlepeW3IaHa B
1968 r., a Bropas — B 1969 r., 4ro cmenano WX CPaBHUTENHHO J0-
CTYIHBIMY UIA dmraTeneil, mpeanodrenue [IA HACTOAMIETO W3TAHUA
6uumo orpano nociaenneir us kaur W, U, IImansraysena, mocBAMERHBIX
npobaeMe MEeNoCTHOCTH B Guororuw.

JTO BTOpOE Wpou3BejeHHEe, BRIOYeHHoe B «V30pamHmbie TPYMBI»
. W. Mmaneraysena,— Monorpagust  «Perynsamus  Popmoobpasosa-
HUS B WHIUBUAYAIbHOM PasBUTHMY, TOCIHEHSAA B CePUU €ro 3aKoH-
YeHHBIX TeopeTHdecKUX KHUT, M3JaHHAA mocMepTHO B 1964 r., O w3-
32 HE3HAUMTEILHOCTHM THPA)Ka ycmeBIlag crars OGubnuorpadmaeckoil
pefrocrho. Hanucannasa yswe Docle BHIXOA B CBET CEpUU 6noxn6ep-
HeTHYecKux pabor aBropa, B KOTOPHIX OH ITePBEIM B MUPOBOIl Hayke
TPeICTaBUI U 060CHOBANX DBOJIONMOHHBIA IIponecc B BUMAE CIOMKHOU
CHCTEMBl aBTOPETYJNUPYyeMbIX IUKIOB, OHA IOCBANIEHA HAaVMeHee H3Y-
YeHHOMY KOMIOHEHTY MomOo0HOTO MUKIa: 1pobieMe mepefadu m pea-
JAU3AUMH TeHeTHTecKol (mAcTeTCTBEeHHOH) WHEOPMANMU B IIpoIecce
HHIUBUYaNbHOT0 Pa3BUTHA OpPraHU3Ma.

otoi Krnre Y. M. llIManbraysen 3sHaKOMUT 4uTaTeNd, Kak KOH-
KPeTHO IpuMeHWMa ero TeopHsA, IepeBefleHHASA HA A3BIK TOYHOU
HAaYRI, U Uccief0OBaHuA OJHOTO M3 3BEHLEB B 3aMKHYTOM, ABTOMATH-
1eCKRH peryampyeMoll cmcreme 9BOIIOIMOHHOTO mpoitecca. On BoIOH-
PAET U1 9TOTO WMEHHO TO 3BeHO, K KOTOPOMY o0pamjaercd B Iociejl-
Hee BpeMa Bce Goxee GWONOTOB, 3BEHO, M0 KOTOPOMY HAKOIUIEH OTPOM-
HE arTuveck it MaTepual, HO 3HAYeHUe ero H OleHKa [0 CUX TIOp
OcTaBanmucy neocsemennpiMu. OH MHIIET KHUTY 0 MeXaHU3MAX IIpeod-
PasoBauus remerndeckoir wndopMannu B mporecce UHIUBUIYATLHOIO
PasBUTHA u, 4TO camoe CyleCTBEHHOE, IOKA3HBAeT. HCTOPHICCKYIO
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00YCIOBIEHHOCTh 3TOTO MpeofpasoBamma. IJTO 3BEHO — OGBEKT H3Y-
9eHNA OMODHONOrMM W MeXaHWKM PAa3BHTHA — IIPeACTaBigeT co0oil
CIOKHBIA CONMOMYMHEHHBIA AaBTOMATHYECKH pEryJupyeMslii IHKI
(B cBoI0 0Yepenpb cocTosME U8 PAfA Gosee MPOCTHIX IUKIOB) B elle
Oollee CIIOYRHOM IENU DBOJIOMMOHHOIO Ipolecca. JJieMenTapHBIH, Ha-
YUHAIOINA PasBUBATHCA OPraHU3M — 3uroTa — HecerT B cebe Hacue[-
CTBeHHY MHQOPMAMUIO, MONYyIeHHYI0 U3 FeHo(OHNa HONYAAoNY; pea-
Iusamus ke uH@OpPMAnuM, T. €. IPOmecC PasBUTHUA, OCYIECTBIAETCH
B GecrpephiBHOM BsamMopeicTBum ¢ Buemrmeil cpemoir. Ilpum sTOM
BHEIIHAS cpejia KaK PeryisaTop OKasblBaeT BIMsLNe HA PA3BUBAIONNIA-
CA OpraHu3M, a TOCHeNHHI KAaK 00'BEKT CBOUME OTBETHHIMU PeaRIUs-
Mu Tepefaer WHEQOPMAIUIO CPefie O CBOEM COCTOSHMM, T. €. yCTAaHAB-
nnBaer o6paTHYIO cBA3b (CTPOro roBOps, O0OHLEKTOM ABJIAETCA He OT-
HeNbHEI OpranmaM, a IomyJamus B medom). Taxum ofpasoM, pac-
CMaTpPHBAGMBI Ipomece COAeP;KUT Bce HeoGXOMUMbBIE W AOCTATOYHEBIE
DIeMEHTH aBTOMATHYECKU pPeryIupyeMoro yeTpofcTBa: yIpaBiAeMHIN
00'BEeRT, YIPAaBAAMUI PeryiIsaTop, KaHAX MPAMOH CBA3H OT Perywif-
Topa R 00BeKTY, KamaJ o0parTHO CBA3HM OT 00BEeKTa K Peryisaropy,
¥, ClNeH0BAaTeNbHO, MOZTAETCH TOYHOMY MaTeMaTHIeCKOMY AHAJIH3Y.

Humra «Perymamus ¢gopMoobpasoBandsa B HHIMBHAYAILHOM pas-
BUTUM)» BRIIOYAET Psj| IOCTEI0BATEALHBIX HPUMEpoB moR00HOTO aHa-
IM3a PA3TUIHLIX MOMEHTOB M CTOPOH MOP(OTeHeTUIeCKHX ITPOIECCOB.
@DaKTsl, TPABOJSAIIMECST B Hell, B3ATEL B OCHOBHOM U3 JUTEPATYPHI U
GBUIN JOCTATOYHO ITMPOKO M3BECTHSH! M paHee, HO M3NOJKeHHbIe B CBETE
reopurt VI. 1. lllmaneraysena oHu nmpuofperaoT HOBOE W COBEPINEHHO
HeO)KUJaHHOe 31a4eHile. Brarogapa 9ToMy OTKPBIBAIOTCH HOBBIE IYTH
K M3y9YeHNIO W MOHUMAHWHI0 3aKOHOMEDHOCTell MHIMBUAYATHHOTO pas-
BUTHA, YTO fejaeT 3Ty KHATY HE TONHKO OPTaHUIECKHM IPOHOJLKe-
HAEM ero IpefIlecTBOBABIINX TPYROB II0 YBOTIONUOHHON TEOpHH, HO
B TO ’Ke BpPeMA W IporpamMmoil Ha OypmyIiee HIsi paspaboTKU BOMpPO-
COB 0 MeXaHW3MaX HUHINBUAYAJHHOIO PAaB3BUTHS, PAaCCMATPUBAEMOTO
B KadecTBe HeoOXOmUMOTo 3BeHA B obmeil camoperyrmpylomieiics cu-
cTeMe BBONIONUOHHOrO Impomecca. llepBas ¥ moclegnsas KHUTH
H. Y. llImansraysena mo mpobieMe IENOCTHOCTH OPraHM3Ma B HHIH-
BUAYAJILHOM ¥ HCTOPEIECKOM PasBHTHH, 00LeJHHEHHLIE B OJHON KIH-
re, Aal0T rapMOHWYECKYI0 KApPTHHY pasBHBaBIIeilcad MM Ha TPOTHKe-
HER HECKOJIBKHX ACCATHIETHH TeOpuH.

Hunry zaBepmaer panee He nyOmmroBasmasicst cratha «Crabunn-
supyoIIuil 0160p ¥ HBONONNA WHIWBHAYAILHOIO DPA3BATHAY, HAIM-
cagaf B 50-X rojax ¥ CIeNWajbHO IOCBANIEeHHAS DBOIIONUE OHTO-
resesa W, B IaCTHOCTH, YOIOMHHABINEMYCH CIOKHOMY M MHOTO JUCKY-
THPYeMOMY BOIIPOCY O COOTHOIIEHWH MyTamuii © aJauTHBHLIX
MofuUKANU I UX 3HAYEHWH B HBOJIONHUM, T. €. O COOTHOINEHUH He-
ompeflenennoii u onpepelennoir msmeHumsocty. Ilo IlImainsrayseny,
KaK HacliefcTBeHHble, TAK W HEHACHECTBeHHBIe N3MEHEHHSA obecie-
9UBAIOTCA OMHEM W TeM JK€, BO3HMKAIOIINM B Pe3yibTaTe NIUTEJIbHO-
T0 NCTOPHYECKOTN Pa3BUTHA MeXaHH3MOM (GOPMO0OPA30BATENLHEIX pe-
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agnmii. POIb aanTHBHHIX MOAHQHKALMA 3aKI0YaeTCA B TOM, 9ITO
nopt ux samuroit (uGo orbop mmer mo (I)eHOTIUmaM) B HOBHIX CTaOUIB-
HBIX YCJOBHAX CPe/bl UPOHCXOJUT IEPECTPOifka NeHOTHIA, BKIIOYAI-
masg yTPATy TeX Peaxnmil, KOTOPHe B 9THX YCIOBHAX LOTEPSIH CBOE
mpesiHee BHATEHHUS, M CTAa0WIN3anuio HOBHIX, YTO MOMKeT ONpeNelATh-
cs Bcero JUINb HE3HAYHTeNbHEIMH CHBUraMu B IOPOTOBBIX YPOBHAX.
Peun, CIe0BAaTeNbHO, HIeT He O 3aMeHe (PEHOKONUH TreHOKONHAMH,
a O 3aMeHe ITYCKOBOrO MeXaHW3Ma efuHOH (opMooOpasoBaTelsHON
peaxnud, 0 3aMeHe BHEIHUX QAaKTOPOB BHYTPEHHWUMU, O IPOTPECCHB-
moil aBTOHOMH3ALMY pasBUTUS OPraHUSMa B IIpomecce IBOJIOIUM.
D10 MOJHOCTHIO NAPBHHUCTHYECKAS MATEPUATUCTHYECKAS KOHI[EIIMUA
0 poln HeHACTe[CTBeHHOH N3MeHYHBOCTH B DBOTIOMMUH.

Pemronnerns cowia HY;RHEIM TakKe IIPeJIORATH YHTATENI0 II0J-
uptli cmcor myOmumrauuit akagemura U, V. HImanwraysema, cocras-
aeunstit . M. Mensegesoii.

3. H. Bopobvesa, H. M. Medsedesa



OPT'AHI3M HAHK IIEJIOE
B MHANBUIYAJIBHOM
1 NICTOPNYECKOM PASBUTUN

BBEIEHUE

1. Merogoaornueckoe 3HaYeHHe NMPOGIEMbI I€T0CTHOCTH

ITpoGnema medocTHOCTH OpraHM3Ma MOKET paspabaTHIBATHCA C
PaBHBIX TOYeK 3peHuA. MoyKHO TOBOPUTH O CTPYKTYpHOH u 0 (yHK-
LMOHAJBHON mexocTnoctTu opranumsMa. ONHAKO B Hacrosdljee BpeMs
9T0 He cocraBisier ocoboil npobuemsi. Eije I'erers roBopmy, 910 HE
MeXaHMIecKoe CI0JKeHnne KocTeH, KpoBu, XPAMed, MycKylIoB, THaHel
7 1. [., HI XAMHYeCKOe — 3JIeMeHTOB — HE COCTABJsET ellle HUBOTHO-
ro. llonumanue cTpyrTypHO# M (DyHKIMOHAIBHON IENOCTHOCTH Opra-
HU3MA M KJIAJETCS TElePh B OCHOBY KAK aHATOMWYECKOro, Tak M (u-
3HOJIOTHIECKOTO K3YYEHUSL.

C nmpyroit cTOpOHBI, 0JHAKO, CTpoeHNe M (DYHKIMU OPraHU3MA Ii0-
JYy4aoT CBOe 3AKOHUYEHHOe BhIpasKeHWe TONHLKO B IIPOIECCAX Pa3BU-
THS; BAKOHOMEDHOCTM TIOCJIE[HEr0 eije He W3YUeHBl B JOCTATOYHOI
Mepe; BOTIPOCH CTAHOBJIEHWA IL[EJIOTO ellle BO MHOTOM HesicH®l. Ilooro-
My npobiieMa IeJoCTHOCTU OPraHu3Ma B er0 PA3BUTUHM M COCTABJSET
B HACTOslee BPeMA ONHY U3 LEHTPANBHBIX W Hambolee MMCKYCCUOH-
ubix 1pobmem Teopermueckoir Guosormm, UrobGel mOmONTH BILIOTHYIO
K pasOupaemoil mpobieme, Mbl MOJKHEI, OJ{HAKO, O3HAKOMUTHLCSA CHA-
qaja ¢ MCTOPHUECKMM pasBuTHeM o0MMX B3IIANOB Ha 3AAYeHHE lie-
jgoro w ero wacreil 8 Gmomormu. fl momblTach MOACHUTL DTO IIPH
MOMOIM OY€Hb YNPOMIEHHBIX CXeM, KOTOpBie IOMOTYT YJOBUTH HAU-
Gostee cymecTBeHHoe B 9THX ImpencTaBienuax. llpm stom MBI comep-
HIEHHO YCAOBHO (DUECHPYEM Hallle BHEMAaHWEe TOJIBKO Ha COOTHOINECHIN-
AX dacTeifl W MeJoro U He KacaeMes IOKAa B3aMMOOTHONIEHHI MeERIy
Opranm3MoM n cpejou.

ITpobaema menocrHocTH opramu3Ma pOK/EHA HIACANUCTHYECKHM
mupoBoaspenyeM. Orciofla y Hac M CTOAL PACIIPOCTPALIEHHOE OCTO-
POKHOe W Jayke XOJIOJHOe OTHoIleHme K »Toil mpobmeme. Mbl ckiom-
HBI e HPOCTO UTHOPUPOBATH W TOTOBHI JAKe, CIEIYs B ATOM MeXa-
HHCTAaM, TPU3HATH ee HecyllecTyrouieir. 1lemoe, e, mano sapamee u
Mbl He MoskeM cefe TpeACTABHTL HUKAKON OpPraHmM3amun, KoTopas He
6oina 661 ¢ camoro Hauala megoctHo#. llosromy dmsmomormueckas,
7. e. (YHRIMOHAIbHASA, TENOCTHOCTh TAHHOTO OPraHM3Ma IOJJIeHuT,
KOHEeYHo, aHaJu3y, HO HCTOPUS ee ITPOUCXOKIeHHsI AKO0H He cocTaB-
aser ocoboit mpoGiaemst. OnHaro, ecru cBA3b Hepud epeHInPOBANHO-
ro IIeJIOT0 U MOJKeT PACCMATPUBATHCA KAk IEPBUYHO AAHHOE, TO ¢BA3D
pacuieHeHHOTO, AuddepeRNupPOBAHAOIO IENOro PA3BUBACTCSH, LeCOM-
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HeHHO, BTODHYHO, Ha BCE folee BHICOKOM ypOBHe, 110 Mepe IIporpec-
cHBHOTO YCIO/KHEHNA OPraHu3anum. L 3

MexaHECTHIECKHE TPEJICTABIGHUA ITOJAKYIAIOT CBOEH IIPOCTOTOMR
1 TI0DTOMY BCEIJIa KIANYTCA B OCHOBY HAydiloro MO3HAHWS Ha TIEPBHIX
poerynax K mo6oil Gonee CIOREOM npobieMe. B macrosmiee BpeMs,
oJ(i1aK0, OMOIOTHA HAXOIUICA HA TAKOM YPOBHEe DasBHTHS, KOT/a Mexa-
HUCTHIECKUe TPeJICTABICHAA He TOIBKO yiKe He YIOBIETBOPHIOT HAC,
HO SIBJUIIOTCA Jlaske TPAMO TOPMO3OM B PasBHTHH TaydHOTO HCCIeJ[o-
panng. MeXamuCTHIecKOe MUPOBO33perne BHCTymmiIo B Gmomorunm Ha
cMeHy KDEAIMOHMCTCKUM ¥ HAaWBHO-BATANUCTHIECKAM IIpejiCTaBiIe-
HEAM, KOTOpBle ITOMB30BANUCh OOIUM pacrpocTpanemiieM B _TeueHne
(eogarbHOTO TePHOfa PA3BATHA UeroBeYecKoro odmecrsa. B mpom-
oM Bere ObICTPOE DA3BHTHE KANMUTANU3MAa COIPOBORAANOCH KOJIOC-
CANBHBIM YCIIEXOM eCTEeCTBO3HAHMUSA, U ITH yCIeXH ObUIH, HeCOMHEHHO,
0GycCIOBIeHbl BIIeJpeHAEM MAaTepPHATUCTHYECKOTO MHPOBO33DPEHUS.

B 6wonoruy ofLIYBBI aHATOMHYECKHII aHANN3 pPACUIEHSET Opra-
HWBM Ha YACTH: «CHCTEMBI» ODIaHOB, OPraHEl, TKaHM, KieTKH. Me-
XamueTy Ielioe IpejcTaBIfeTcsd cyMMoil wacreil, I ;KU3HeHHBIE OT-
npaBieHHs OpPraHU3Ma COCTABIAOTCA 13 (YHKUMI OTIENbHBIX Opra-
nor m TRameil, Taroe cymMmarmerOe mpencrasienue o6 opranmame
HAIIJIO cBOE BBHIPAJKEHIE B OJHOCTOPOHHEM pPasBUTHM KIETOYHOH Teo-
puu. CBoiicTBa OpraHnsMa OmpeessIIoTcH CBOMCTBAME COCTABIAIOITAX
ero KieToK. Bea 3aragra skusHM Kpoercs Oy/To OBI JAWINL B CTPOGHUT
n pyarmuax wiretku. OTcofa ecTeCTBeHHbII WHTepeC K IIUTONOTUH H
MOBOJ, /IS PA3BHTHS LeIIONAPHON maroiorun BupxoBa u 1mesuromsp-
Hoit usmonorun, Kar oua Oblra ofocnosana Maxcom DepsopHoM.
Haxownemn, B coBpeMeHnoi GMONOrHE MBI TONLIN elije Malibllle 110 MyTH
aHanu3a — cBOHCTBA OpranusMa «0OBACHAIOTCSIY CBOMCTBAME yHACHTe-
noBaHHBIX UM renoB. CymMMa renoB eCTh T€HOM, JAOMUN AKOOLI ITOJ-
HYIO HacJe[CTBEHHY XaPAaKTePUCTUKY OpraHu3Ma.

CymmarusHOe mpeficraBienue o6 opramH3Me MoeT GHTH MOACHE-
Ho clepyiomeii rpyGoit opMynoi

A=atbictd. o

ChoifcTBa 1enoro ompeesoTcss B DTOM Caydae CBOMCTBAME OT-
AeTBHEIX d"acTeil, a cBONCTBa YacTH ompefensioTes (axrTopamu, 3a-
JOKEHHBIMY B caMoil sroit yacTu: a= (a). flcmo, 910 5T MpexpcTasie-
HUA He CBA3AHBI ¢ MONBITKAMA PAa3PENIUTh KAaKylo-Tu00 HAYYHYIO
npobiaemy. Ananus OPraHM3MAa M ero OMHCAHUe SABIAIOTCA CaMOTEIHIo
HCCIeNOBAHMS.

4K0e cyMMarmBHOe IpeJcTaBlienue 06 opranmsMe IOTePIIENO, Of-
HaKo, moinoe kpymenme. I[emoe ofmagaer HOBHIME CBOMCTBAMH, KO-
TODBIX HET B OT/eJBLHBEIX YacTAX. BeloMHMM XOTS 6bI TaKWe BCeM IIO-
HATHBIE meNoCTHBIe IPOSBICHHS RUBHEeATeNLHOCTH, KAK TToBeJeHue
ARABOTHOTO M B 0COGEHHOCTH IIPOABIEHUS BHICIIEH HePBION JeATelsb-
Hocru. Ilosromy cramm TOBOPHTH, la M y HAC HEPeAKO TOBOPAT, UTO
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nesioe Gobie, IeM cyMMa COCTABIAIIIAX ero YacTel
A>a+b4-c+d.

JT0, OXHAKO, NMUIL AalbHellee passBuTue TeX Ke MEXAHHCTHIECKUX
HpefcTasiaenmii. 3 9TOro mMONOMKEHUsI JOTHYECKU BHITEKAaeT, YTO IIPU
BEIYATAHUM CyMMBbI UaCTeHl M3 I[eJIOro UWONYUUTCA HEROTOPHIH OCTATOR,
ROTOPHIl He ABIAETCA 4acThi0 W He APOOMM HA 4YacTH M KOTOPSIH
CBOUM HpUCYTCTBHEeM 00yCHOBIMBAET TO, YTO CyMMa 4acreil cTaHOBHT-
ca uensiM. Tawoil ocraTor Guinm HasBaH suTejexumeil. Taxum oOpasom
HeopnranusM 1. [Ipmia sBiasercA IUINL JTOrMYeCKHM 3aBepUIeHHEM
MEXaHUCTHIECKUX BBTJIANOB OWOJOTOB BTOPOH IIOJOBUHEI HMPOLLIOTO
CTOMETHS.
ITH TpeJicTABIGHNUA MOKHO BHIPA3UTL ciedyomeil gopMymnoi:

A=(a+b+c+d)+E.

B nmaumHOM ciiydue cBoiicTBa 4acTm @ ONpEeNA0TCH KaK (PaKTOpa-
MM, 3aKI0YAON[HMUCA B 3TOI 4acTH, TaKk W BHTeNeXUeid, ompenerso-
meil Mecro m 3Hauenme 3toii wactm B neaom: a=f[(a), E]. Ipn
9TOM HYKHO WOSACHUTH, 410 (parTop E He HennuM W He MMeeT IIPOTH-
JKeHHOCTH, OH INPHCYI] KaK [eJIoMy, Tak u KaKkmofl YacTd B 9TOM
TeJoM.

 Cospemennsle XoMUCTH HpaBIJIbHO OTMEYAIT HEMOCIeq0BATENb-
HOCTh HEOBUTAJIN3MAa, KOTA CBOHCTBA I[EJIOT0 UPHUMHCHBAITCA YiKe
7 dacT# B »1oM meioM. Ilpemcrasienus puima B cBoeil ocmose Me-
xaumeTunsl. OCO3HAB, OMHAKO, HEJOCTATOYHOCTH MeXaHHCTHYCCKUX
BO33DeHUil, OH ITallleJ] TPOCTOH BBHIXO[ — MPUOABUN K MeXaHHCTHIe-
CKOI cXeMe PYKOBOAANMI HeMaTepHAILHBIN (akrrtop. Ecnm ymxe mo-
XOIUTH [0 HpusHaHUA ocoGoro gartopa E, ompemensiomero ne TOIbKO
Hamboiee CyuecTBEHHbIE CBOMCTBA JKMBHIX CyINEeCTB, MMeHHO — HX
OPraHM3aui0 B PasBUTHE 3TOH OPraHU3ANUM, TO OCTaeTcHd eIe cle-
JaTh TONBKO OJVH INAT K NPH3HAHUIO 3T0r0 (PAKTOPA OTBETCTBEHHEIM
3a BCe CBOiicTBAa OprammsMa u, B 0COOEHHOCTH, 34 Te ero cBoiicTBa,
KOTOpHIE XapaKTePH3VIOT KU3HH BO BCEX €€ CIOKHBIX ITPOABICHHAX.
Tawr 9T0 T memaeT XoJU3M, KOTOPHII ABIAETCA, CIeNOBATENLHO, Halb-
Helimreit hasoit pasBHTUA HEOBUTAIN3MA.
. Ommako KasRymasgcs JOTHYHOCTD MUPOBO33DEHHA JOCTHTAETCA
3/lech IEeHOH ITOJHOrO pasphiBa MeKAy Meprsoi dopMoil, 1. e. Mare-
pumeil, KOoTOpasA MBICHUTCA CYMMATHUBHO, W YUpaBisoiieil e Qynk-
mueii (pHeprumeil, MBUWIKEHHMEM), KOTOPAd IIPe[CTABIAETCA IeIOCTHOM.
@axTop LEeNOCTHOCTY, WIN XonuaM, crout Hag ¢gopmoit. 'py6o cxema-
THYHO OTO MOKHO BBHIPA3HTH cilefylomuMn Qopmynamu: @opma
A=a+b+ct+d u wacrs a=(a), nmo QyErmma A=f(N) m Pyrkuus
gacte a=f(N).

Jlerxo Busers, 4T0 JOMKHO MOCTABIEHHAA MpobieMa U 3[ech He I0-
JydaeT HEKakoro paspemenus. llpegcraBrennme o6 oprammsme mpo-
JIOJIKAET 0CTAaBAThCA cyMMaTuBHEIM. IIpoOimema cBOgUTCA K HCKAHHIIO
ocoboro gaxTopa, AeTarOIEro U3 CyMMEI dacTeid mesoe. B pesynsrare
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[eI0CTHOCTD «0bbaCHAETCAY cymecTBOBanueM ocoboro daxropa ie-
OCTHOCTH, YIPABISIONIEro MENLIM OPraHH3MOM. Kak u y mexanm-
cTOB — IPOCTAs TABTONOIMA BMECTO Paspernenns npobaemsl. Kpome
010, TOT (PAKTOP MEIOCTHOCTH He PACTICHHUM, Il MOJAeTCA AHAIM-
gy, T. . OH He MaTepuajed H ABIETC TBOPIECKMM HAYAIOM,: 06-
MM KAK JKHBOMY, TAK M HEOPraHM30BAHHOMY MHPY. Onaum clIoBOM,
BMECTO HAYTHOrO Pa3pernenns mMpoGieMsl — IPU3HE K MUCTUKe, IPH-
pledeHHe CBEPXMATEPNANbHBIX (AKTOPOB, SKOOLI YHPABIAIOIMX Ma-
TepHeﬁ.

MeXxaHuCTHUYeCKe TIPEJCTABIEHHS B CBOEM JOTHIECKOM pPa3BUTHH
npusenrn K OTPHIAHHI0 MaTepuaJbHOA mpupomsl AaKTOPOB, OTBETCT-
BeHHBIX 32 CBOMCTBA He TONHLKO JKUBBIX OPTAaHH3MOB, HO M BOOGIIE
Bcero CymecTBYIOIIero, T. €. MeXaHUIU3M B CBOEM 3aBepIIeHNM IIpHu-
Bel K mpeaqu3My. UroObl m30eKaTh DTOT0 IyTH, MBI MOKHBE IOJ-
HOCTHI0 OTKA3aTbc OT HEBEPHHIX HMCXOMHBLIX ITONOKEHUH M WMEHHO,
Ipessyle BCEro, COBEPIIEHHO OTGPOCHTH CyMMATHBHbBIE TPe/[CTABICHHSA
o meioM. Ilenoe He momxydYaercss cyMMHEpPoBaHHeM dacTeil, XorTsa OH I
npn ydacTHE Karoro-mubo pmomomEumTenbHoro ¢akxropa. OHo passm-
BaeTcss OZHOBPeMeHHO ¢ 00ocobiieHUeM dacTell, T0 Mepe HIPOrPecCUB-
HOro yCJHO/KHeHHs opraHmsanmm. Henbsds rosopurk, 4To memsoe Goib-
mre, YeM cyMma wuacreil, Msl BooOGme He uMeeM CyMMBbI, TaK Kak
cBolicTBa YacTell CHATH, a B I[EJIOM MBI EMeeM HoBhIe cBoiicrBa. Op-
rafmsM — He CYMMa, a cHcTeMa, T. €. CONMOJUMHEHHAs CIOKHAS B3au-
MOCBABH vYacTel, JA0Nast B CBOWX IPOTHBOPEYMBHIX TEHIEHIOHUAX,
B CBOEM HEIPEPBHIBHOM [[BM)KEHWH BBICIIEe e[UHCTBO — Pa3BHBAIO-
mytoca opranmsamuio. Eciy roBopuTh A3BIKOM TrpylOsix  (HOpMyd, TO
neimoe — A=f(a, b, ¢, d), a wacts — a=f(4).

Tonsko mpm TaKOM IpefCTaBIeHIHN Iepef HAMHE OTKDHIBaeTCA Ha-
y9Hag mpofieMa M BO3MOJKHBIE ITyTH K ee paspemmenuto. Mpl JToiK-
HBI H3yYaTh TO, 9TO O0LEJUHAET YacTH B OJHO PAa3BHBAOINEECs IeI0e
H 4T0 OOAYHHAET MX DTOMY ILeJOMy, T. €. MBI JOJKHBI aHAJU3HAPO-
BaTh WHTeTPHPYyIONiVe (GAKTOPH PA3BUTAS M M3yd4arh, KAKEM 00pasoM
9TH (DaKTOPHI B3AUMOMEHCTBYIOT M O0OYCHOBIMBAIOT COTJIACOBAHHOE
PassuTme vacreil B MHAUBALYAIHLHOM U HCTOPHIECKOM DPAa3BUTWH BCE-
I'0 OpraHu3sMa.

37eck HeoOXomuMoO, OJHAKO, CHENATh OroBOPKY. CyMMATHBHOE
Hpencrasienne o6 opranusMe, KOHEYHO, HE HCKIIYaeT BO3MOMKHOCTH
CyIllecTBOBaRUA 3aBHCUMOCTEeH wacreit B meinoM opraHmsMe. OngHaxo
OTH B3aIMO3aBUCUMOCTH MBICISATCA TOT[a JUINb Kak (DAKTOPHI, ypaB-
HOBeIIMBaoIIMe OTHeNbHBIE YacTH. YacTH HaXOJATCA B OpraHmaMe B
COCTOAHMA paBHOBeCHS, W MX H3MEHEHHdA, oIpefesseMbie BHENIHEIMI

0 oTHOmIeHWI0 K 9TUM dacTAM) (paxTopamu, HAPYIIAIOT TO PABHO-
Becne. 3aBucmmoctu wacreit BBIPQ)KAIOTCA JIVITh B WX H3MeHEHMAX
B OTBeT Ha BHemrnue BosgeiicTBus. OHN He BXOJAT ¢ HeOOGXOAUMOCTHIO
iﬂ(;‘lsl(;T?)My ¢axropoB, ompegeNTIOMUX HOPMAIbHbe (YHRIUI I pas-

Pranmsma, a JHINB MEHANT, HapymaloT ato pasnosecme. Ilo
OpefcTaBIennio MeXaHUCTOB 9TO0 HEYTO YYKJ0e caMOMY pa3BHTHIO.
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Me:xmy TeM Ira caMoM flele 9TH CBSI3W 4YacTell Kak pas u ompeje-
JAAI0T CBOHCTBA OPranMsMa M UIpaloT J[eTePMUHUPYIONYIO POIh B IPo-
meccax paspuTud. PasBuThe opranusMa oIllpefelsdercs HMEeHHO IIo-
CTOAHHBIMH B3aUMOJeiiCTBUAME OPraHmaMa co cpefoll U B3auMOjei-
CTBUAME 4Yacreil BuyTpm opramuaMa. llpm paccmorpenum mpoGieMbr
I[eTOCTHOCTY OpraumsMa A Hac upuofperaior mOITOMY OCHOBHOE
3HAYEHHE B3AaNMO3aBLUCHMOCTY YacTell, OIIpemelsiomde cOriacoBanHoe
ux passurue. Togbko Ha 3TOM OYTH MATEPUANNCTHYECKOIO AHAIUZA
HHTErPAPYIOMUX PAKTOPOB PasBUTNA MbI BUAUM HewcyepraeMoe Ioje
IJTs HAYYHOTO MecaeqoBanusa. TOXbRO HA DTOM HYTH BO3MOJKEH NANb-
Heifmmit Tporpece B GHOTOrUM.

2. 3uauenue NPoGIeMHl 1ENOCTHOCTH OPraHA3IMa
A IBOMOUHOHHOH MOPdoTOrnH

IIporpeccusnoe yenomkuenue opranusanuy, 7. e. guddepennuanus,
CBSI3AHHAMA ¢ pasjeledueM TPYJAa MEKY OTHAENbIIBIMU YacTAMHU HIn
WX cHenuanusamueil, nmpejpcrasisger Haubolee OIEBUIHYIO XapaKTepH-
ctury mopdodusnororudecroro nporpecca. OcsenieHue 9Tofl Tpodie-
MBI M COCTaBISIIO [0 CHX IOP OCHOBHYI 3a7ady DBOJIOIMOHHO{ MOp-
Gomorun. Ilpucrocobnenne opraunaMa K pasinmInbiM CTOPOHAM BHeIN-
Hell cpeipl UeT IO 3HAKOM BCe 6osee TOHKOTO pacdieHeHHWs Ha
9aCcTH, Opranbi, OTHelbHbe npusHaku., Vamenenue orTjienbHBIX (aK-
TOPOB BHEIIHe! cpensl ¢ Hem30eKHOCTHI0 BiedeT 3a coDOH usMeneHue
TeX OpPraHoB ¥ IPU3HAKOB, KOTOPHIE 1O cBOeH (QYHKIUM CBI3AHBI C
JMaHHBIME (AKTOPAMU CPEJIHL.

Hepocratouno rayboxoe paccMorpeHue PaKTUIECKOTO MaTepUAJa,
a MMEHHO KavdeCTBEHHBIX (MM MEePHCTHIECKHX) pa3iu4mii MeJTKUX
TAKCOMMOMUIECKAX eJUHUM, YOERIAT0 B TOM, UTO IBONIONUA HAET ITy-
TEeM CYMMUPOBAHUs M3MeHEHWH B OTHEeNBHBIX IpusHakax. HauGoxee
pesKoe oTpamkefine IOJXYIWIH 3TH (PAKTBI B HEOJAPBUHHCTHYECKUX
mpejictaBieHuAXx 00 opraHW3Me KaK O MO3amKe mNpuU3HaKoB. Taras
KOHI[eMI[IsI OPraHn3Ma INpeflcTaBIAeT Hem30eKHEBIl Pe3yibTaTr Iepso-
ro BTana PasBUTHA IBOTIOLVOHHON TEOpHH, IIPH KOTOPOM mpeoGiaasa-
na ofobImaroiiass WHAYKIHSA C ¢e CPABHUTENbLHBIM MeTOLOM ICCIefo-
BaHWA, JTa METOAMKA He HO3BOIAIA ¢ KOCTATOYHOH ACHOCTHIO BCKPHITH
mpyrofl mpomecc, me Meilee XapPAKTePHSI JIA DBOJIOIUN OPraHm3-
MOB, HUeM Ipolecc LporpeccuBHoro pacurewenmsa. fI umeo B BEIY
mpomecc WHTerpamum, ipomecc c(HOPMUPOBAHUA ILETOCTHOH 0COOM.
Wurerpupyiomuye HakTopsl Maio 3aMeTHSI, ¥ TOTOMY [0 CHX TIOP OCTa-
BaJdch 0OBITHO Bie TosA 3penus Mopdoraoros. He nommesnur, omma-
KO, COMHEHUIO, YTO HX 3IIa¥eHWe B DBOJIONUU CTOJNb BEJIUKO, 9TO HU
ojiHa vyacTHAsg IpodIeMa He Moer OBITH paspellena Ges mx yuera.
IBONIONPYIOT He OTAeNbHEIe NMPU3HAKK caMu 110 cefe, a Ielbie opra-
HH3MEL IIporpeccmsnoe pasBUTHe MEJOCTHOCTH HMeeT He MeHbIIee
3HaveHywe, YeM NPOrPecCHBHOE pacuiIeHeHHe, ¥ MOpPodusuoIorage-
CKUIl mporpecc XapakTepusyeTcs HORHATHEM OTHOCUTENBHOTO 3HAUE-
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7 CTOHKOCTH esocTHON 0co0M He B MeHbIIell Mepe, 4eM YCIIOK-

HUA o
HeHHeM OpraHH3anu. Yro0sl He ObLTIO HeJopasyMeHHH, A 37ech N0J-
serl HOACHUTH, YTO TOBOPIO 0 MLEJNOCTHOCTH OpraHusdMa Kak o

Mopq)oreﬂemqecﬁoﬁ u sBoionuonnoit mpobieme. Uro opraHmaM me-
JoCTeH, @ He TOTBKO DAacwiened, T. e. MPeJCTaBIAeT OrPAHMYCHHYIO
& onpeferenno oGopMIeHnyi0 CTPYKTYPHYIO eJUHMIY, 9T0, KOHETHo,
gcHO U HE COCTaBIeT IperMera RaKOI/I—JII/Iﬁ? npobiemsl, Todno Tak
ke fICHO, UTO OPTAHM3M IPefcTaBisier coboil, xorsa m Angdeperiy-
pOBAHHYIO, HO BMECTE C TeM QYHRIUOHAILHO TENOCTHYIO CUCTEMY.
Itax aparoMmsa, Tak ¥ (UBHONOLUA yKe [[ABHO ONEPUPYIOT ¢ IOHATH-
eM IeIOCTHOCTH OPraHU3MA U QHANUBUPYIOT WHTETPAPYIOIIHe daxro-
psl B BHje CBA3YIOIUX CTPYRTYp M cbymcupm. BenmomeuM XoTs OB
WaydeHme PO HepBHOIl M DHIOKPHHHOH cHCTeM B KOOPAUHHDPOBAHMH
yHKIMIL OTAETBHBIX OPraHOB I{EJIOTO OPraHm3Ma.

B macroameil pabore MBl (uKcHpyeM cBoe BHUMaHue Ha JApY-
roM — 37ech Oymer UATH pedh JNUINh O TOH OTHOCHTENLHOH IeJIocT-
HOCTH, KOTOPAs XapaKTepHa I PasBUBAIONIETOCH OPraHusMa, T. e. 00
UHTeTPUPYOMUX (DAKTOPaX OHTOTeHeTHYecKOro ¥ (uioreHeTHIecKOro
pasBuUTUS U O UX POJH B CAMOM TIpollecce MHIUBUYaJbHOLO H HCTO-
PUYecKOro pPasBITHA. JTH BONPOCHL COBEPIIEHHO He paspaboTaHEL

WcTopudeckn CIOMRUIOCH TAK, 9T0 MOPQOJIOTH CKOHIEHTPHPOBAIN
cBoe BHUManue Ha TpobieMe auddepeHinanum, KoTopas ABIAETCA B
ocnoBHOM Mopdosorundeckoit mpoGiaemol, a dusmonorn — Ha mpPodie-
Me WHTerpanum, KOTopas MABIfgeTc B OCHOBHOM (pu3HOJOrmIecKoi
mpobnemoii. Opsaro moGass mopgonoruveckas mpobiemMa uMeeT ®
CB0I0 (PUBUOJOTHIECKYIO CTOPOHY. ITa Hpocrasg HCTHHA ObUTa sICHA
mopdodusnonoraM TOZAPBHHOBCKOrO I€PHOTA, HO BHIMAJA H3 IO
3PeHusA HeomapBHHUCTOB U MopdoioroB KoHma IpouLIoro Beka. bie-
cramuit Tpakrar @p. JHremsca 0 ponum TPYAA B 04YENOBEYMBAHUE
00e3bsaHBl He GBI B CBOE BPEMsA OMyOIWKOBAH, a Takme PabOTHI, Kak
«Ilpmanun cmensr Qyurmumy A. JlopHa, mpommm Maxo 3aMedeHHEI-
mu. Ilosromy Gwuro Gonwimoit 3acmyroit arag. A. H. Cesepmosa, uro
OH 00paTHi CBOE BHUManMe HAa B3AMMHLIA XapaKTep 3aBUCEMOCTH
MeRNy gopmoil u Qynknueil 1 B cBOMX MpuUHIUIAX (uIoreHeza pas-
paboran pagx 3aKOHOMepHOCTeH, BRITEKAIONINX W3 DTOH B3aMMO33BUCH-
MOCTH, B mpefesax KOHKPEeTHOH JBOMOIAH TINIABHEIM 00Pa3oM HO3BO-
Hoqu{Hx /KUBOTHBIX.

lakum oGpasom, ecrecrsenno TpeGosarh, 4T0GH ¢uzuonorn obpa-
THIA 0cofoe BHEMaHWe HA PaspaboTKy BOTDPOCOB (INIOreHeTHIeCKOro
bacunenenus n cMenwn ¢ynrkmmit. OfHEaK0 He TOTBLKO mpodaema mud-
q)epeﬂjmalmn gynxunit eme He pagpaborana ¢uamOIOraMH B 0CTa-
To9HOU Mepe, B ¢usmororun emme Maxo HCHOIH30BAH HCTOPUYECKMI
Merox BooGmie, u IGITHMY U3yvYeHHe MCTOPUIeCKOro CTAHOBJIGHUA

YHRU IO Ha Hrmwem BEERUOMARTICMOCTOM, ROBENKHOBEHIE U 9BOJIONUA
I‘;gl;ggﬁ;gg(?;ﬁmx clgcrm [JOTURHEBL CTATL NMpeAMeToM ropaspo Gosee
poican o, PaspaboTed ¥em 220 pgenmanock pausime, OgHAKO Ta Ke

TIPSy E Qg | amaagIcs B OCHOBHOM (DU3HOJIOrHYe-
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CKOil mpobueMoii, uMeeT u cBO Mopdosorunyeckyio cropory. W smecy
HaJio elle pa3 oTMeTHTh, 4To ecnd OpobieMa guddepeHUNanAN Vike
yeuledno paspaGareiBaiiach MopdosioraMu, TO mpodjieMa HHTerpPalun
SIBJIAETCS 10 CUX 110p TOYTH COBEPHIEHH(Q HETPOHYTOIL.

Mexgy tem Tyr mMmeercs LeJBI psaf cOBepHIeHHO KOHKDPETHEHIX
sagad. Hy:muo e tomanko ropasmo Goxee 1M0nHO M3yIuTh (PaKTODNI,
CBA3BLIBAIOIIUE MHUBUIYATbHOE PopMooOpasoBanue opraumama (mjy-
Iiee TOJ 3HAKOM TporpeccuBHON Rud)depeHUPOBKE) B OFUH II€I0CT-
meiii mponece. Hymuo maydurs HarTOPHI, ONMpeelAIIne KOOPHAMHA-
nuio dacrei mpm (uioreneTHUecKNX NpeoOpasoBaHMAX ODPraHM3Ma
(a MBI 3maeM, uTo ™ 9TH TPeoOPa3oBAHMA MAYT TOJ, 3HAKOM TpOIpec-
cuBHOro pacwienenns). MV, maxomel, Hamfomee BayKUBIE BOOpOC —
Kakum 00pasoM HCTOPMYECKH BOZHAKAN BECh BTOT CBABYIOLINM
MeXaHnsM M KaKkoBa ero pPoib B HPOIeCCe MATBHEHMell HBOIOLNLM.
9T0 — menasA Temh COBEpHOIeHHO elle He paspaboTaHHEIX BOIPOCOB
OrpOMHOTO ¥ TEOPeTUYECKOTo U IPAKTHYECKOTo 3HAUEHUS.

Henbss, KoHeUHO, yTBep:KAAaTh, YTO 9THU BOIPOCH COBEPIIEHHO
HOBBI, 9T0 OHFM HHKOrJa He mopguumasmch. HaoGopor, oy GHLIH 10~
CTaBIeHHl y;Ke ApHcroTelieM, a 3aTeM K HAdaxy OpPOIILIOT0 BEKA 0CO-
Gemuo K. KroBre. OnHako oHHU 37ech pasperiajinch B UUCTO TENEOJ0-
rugeckom acmexre. . Cemr-Unep raxsxe Onusxo DomOIIenN K BOIPO-
¢y 0 B3aUMOCBA3M 1WacTeli, HO paccMaTPUBAL ee ¢ TOYKRH 3PEHHA Io-
CTOSHHOIO WX YDPABHOBEIIWBAHMA NPH PABIWYHBIX HAPYIIEHUAX
YCTAHOBUBLINXCS COOTHOIIEHWIT, T. €. B AyXe OPUMHUTHBHOTO MeXaHU-
nusma. Hamrell 3ajjaueil gBigerca MaTepUaNCTHICCKOE €e PAacCMOTpe-
Hue, U OPUTOM € TOYKH 3PEHHs MCTOPHYECKOr0 PasBUTHA WHTETPU-
pyromieil cucTeMs! opranu3MoB. B aToM cMblciie mpobiemMa Moria GuITh
OoCTaBleHa JIMINL TOCJHe YCTAHOBIEHWS DBOJIOIMOHHONE TeOpHI.

Y. JlapBuH OpexpacHO HOHUMAJN 3HaYeHHe HPOGIEMBI IEI0CTIO-
CTH 1 MHOTOKPATHO O0CTAHABIMBAJCA HA (COOTHOCUTENLHOH m3MeHYH-
BOCTHY H HA KOPPENANUAX B PASBUTHU PABNIMIHBIX 4acTeil opramms-
ma. OgHaKko oH TPHBJIEKAJ WX, TVIABHHM 00pa3soM, JHINL I 00BAC-
HeHHs DPAa3BUTHA [PU3HAKOB, KAa3aBIIUXCA OECIONE3HBIMU H IOTOMY
HeoOLACHUMBIMEE ¢ TOYKM BSPEHHS TeOPUN eCTECTBeHHOTo oT6opa
(mpsamoro). CymgectBo Takmx 3aBHCEMocTeil GBLIO B TO BpeMs emmie
coBepIIenHO HesCHEIM, [lapBuH roBOpUT 0 TPUYWHAX, (IIPUBOIAIIMX
K MHOrOYNCIeNHBIM WM TAMHCTBEHHBIM CJHYYasM WKOPPeNAUUH, KOTO-
PHIX MBI coBepineHHo He moHmMaeM» [Jlapsum, 1939, c. 427—428].
Bmecre ¢ Tem riaBHoe ero BHHMaHWe OBLIO BCe jKe COCPEIOTOTEHO
Ha OpucHocoOJeHHAX OPraHmsMa K BHelTHe# cpefe u Ha yCIOKHE-
HUY €r0 CTPOeHHs KaK Haubojee spKoil XapaKTePHCTHKE JBOJIOIION-
HOTO TIpoTecca.

IIpencraBmenue 0 MENTOCTHOCTH Pa3BWBAIONIETOCA OprauusMa OLLIO
B [JaJbHEIIeM TONHOCTEI0O paspyimerno A. Beiicmanom, um 310 Apuger-
cA TPUINHON pPeInTeNsHON HeyHauu TeopeTHIeCKHX IMpeAcTaBIeHni
9TOT0, B CYIIHOCTH reHMAJBLHOro, Mbicantend. Mosamdnas reopus Ha-
CIe[ICTBeHHOCTH W DPa3BUTUA ABMIACH NPENATCTBHEM K paspeImeHuio
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poGieMsl, K Pa3pelIeHmio KoTopoit BeiicMar nomomresn 6am-
\xe, 1eM KIO 6Ll To BU GBLIO [0 W IOCTE Hero, MMeHHO — IpoOiIeMsl
peliyﬂllm’l opramos. MexamumcTHueckoe MHUDPOBO33DEHHE HE OBIANIO
npoGaeMoil IeToCTHOCTH, M JTO ObLIO ero Hamboliee YSI3BEMBIM Me-
crom. HeyauBUTETbHO, 4TO GHOIOTH —MIEANUCTE BOCIIOJIb30BANACD
orM W BBIABHHYJIA LEIOCTHOCTD DA3BUBAIONIETOCS OPTaHW3Ma Kak
opyjiEe yHEITOMAM(e!l CHIbl IPOTHB npedopMusMa CTPYKTYP H MoO-
samunoit Teopun passurui. Hauummas ¢ mssecrHBIX pator I'. [Tpmma
1 7o HACTOAIIETo BpPeMeHU mpoGiieMa IEJIOCTHOCTH HAXONMUTCA IOM-
HoCTHIO B PYKaX HJEATNCTOB W SABJIETCA MX OCHOBHBHIM ODY)KHEM B
GophOe ¢ MaTePHATNZMOM H JAPBUHIBMOM.

Kax sxe paspemaercsa ora npobmema y [Ipmma?-Iloxasas Ha KoH-
KpETHOM 9KCTIeDAMEHTATBHOM MaTepuajie MOMIMHHYI0 LeI0CTHOCTH
opramm3Ma Jajke Ha CaMBIX PAaHHUX CTA/UAX PasBUTHS — HA CTA[MAX
npoGrenms, I'. Jlpumt Ha 9TOM OmpoBepraer MPUAYMAHHOE UM JIOBOJb-
Ho rpyfoe MeXaHHCTHIECKOe Npe/icTaBIeRHe O DasBuBaiomiefica Ma-
mnHe. Henb3sa cebe MpelcTaBUTL MAIIWHEI, KOTOPAad, Tocie ee pasie-
nemnsA, ocTaBamack Obl MammHoil. He Gymydm Bce ke B COCTOAHHE
otnenaThca oT amajorum ¢ Mmammuuo#, I'. [pmm, ecrecrBeEHO, mepe-
XOMUT K HHMKEHeDY—CTPONTENI0 H K CYIIECTBY, YIPaBIAIIEMY
pToit Mammmoit. bBes »Toro crpoamascs, BoccTaHABIWBAIOIIASCT U
meficTByloman mamuna Hembicnuma, I, Jlpwin BospaHjaeTcd K mpej-
CTABICHUAM, OIM3KAM K apPUCTOTEIEBCKIM, U TOBOPHT 00 «IHTEAEXAH»
KAaK 0 cBepXMaTepuaibHoM (PaKTope, 00YCIOBIMBAIOIIEM MEIEYCTPEM-
JIeHHOe PasBUTHE OPraHu3Ma.

B macrosmree Bpemsa mpo0OieMa MeI0CTHOCTH OPraHm3Ma HaXOJUT-
¢ B IeHTPe BHMMAHUA OHOMOTHIECKON MbICHU OYypIKyasHBIX CTpaH.
OrpoMuas nureparypa TocBAIaeTcs 9Toil mpobieMe Kak B AHriamm,
TaK u, B ocobennocrn, B I'epmanunm. OmEAKO BeA 9Ta JUTEpaTypa IMo-
KasbiBaeT JIMITh PE3KO BHIPAJKEHHBIE WJealuCTHIeCKHe INO3UIUA ee
aBTOpOB, I HayuHoe ee 3HadeHme B OONBINHHCTBE CIyYaeB HEBEIUKO,
XOTsI 0HA M WCHOJb3yeT Bech SMIMPHUEeCKUil MaTepmal coBpeMeHHOH
6uonormu. Bo Muormx ciygasX MBI mMeeM 37ech: B Mopdomornum —
BO3BpaIleHne K MAANUCTHIECKON TUIQJIOTUN HAYalla MPOIILIOro BeKa
(A. Hed, K. Boitpnen), a B ¢usmosorun — Bo3BpaleHue K IIPUMU-
THBHBIM (DOPMaM BUTAIM3MA, MHOINA HATIOMUHAIONUM CpPe/JHeBEKOBYIO
Muctnry (Ampps, Jlaxs). He BBIIE cTOAT M XOTHCTHYECKHe MPeJi-
Crasienns asropos (Cmérc, Ax. Maiiep), KoTopsie B yYeHNH 0 Ieo-
CTHOCTW OpraHM3Ma NMPOTHBOMOCTABIAIOT ceGd He TOTHLKO MeXaHWCTAM,
T0 I murammeraM, mocKodAbKy B BETamuaMe L. Jpmma mmeercsa m Me-
XaHnnusm BooGmie n mawboTee JIA HEro XaparTepPHBIH 9IeMeHTAPH3M

Pasnoxenwe ma smemMeHTapHBIE JRUBHEHHBIE EIWHUIEI, COCTABISIO-
e nemoe w oupemensiomue Bee ero csoitersa). Io I'. Jpmmy, xax
gP}I{;ZJJZﬁ;aH?( O%aﬂunam—mamnna, HO 3TO# MamwHON ympasimer
y—— a. Maitep mpaBunpHO oTMeuaer Triy6oKoe BHyTpeHHee
xorna beune B mommMadumm memoctHocTH opraEmama y I. pmma,

OH npunuchiBaeT aKTop MeTOCTHOCTH YiKe sIeMeHTADHLIM ed-

jake TOi I
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HHIAM, T. €. YacTAM opraHmsma. Hpome TOro, XOMMCTH GHOIOTU3UPYIOT
7 MepTBYIO IPUPOJY, Yero HeT y HeoBuTanucToB. VI B usure cyie-
CTBYIOT He TONBKO CyMMAaTHBHEIe CHCTeMBI, Kak aymaer I. Jlpum, wmo
M mejocrHele. B mpedcTaBieHuAX X0JAU3Ma MEJ0CTHOCTL OPraHH3Mop
000CHOBEIBaETCA (PU3MONOTHIECKN — Ha (DYHKIUOHANBHEIX CHCTEMax,
u npurom Metadusuveckn. Dopma cama 1o cebe ABIAsLETCA JHAUB CYM-
MaTHBHOH cucTeMoif, TpW JKH3HH OHA JHIIL HOMIMHIETCA TOH iy
uHO#l QyHKuMOHANBLHONE cucreme. llexoe mpedmIecTByeT CBOEM Uie-
HaM, @in opranav (TepMun «4actby maberaercs, Tak KaK IMOHATHe
4acTd, AKO0H, OPefnolaraeT CyMMAaTHBHOE TIpej[CTaBIeHIe O IeJoM)
¥ oIIpefieNder JI0 KOHI[A Bce MX cBoiicTBa.

Taxkum oGpasou, QyHKIMOHambHOE Leloe 000cobmeHo oT vacTed
7 cromT Hay opmoil. Ax. Maifep mpormBomosaraeT XOJMUCTHYECKYIO
KOHIEIIINI BHTAMMCTHYCCKON, CUNTAA €€ 3a BBICHINMHA pram OWOJOru-
YeCKOTO MBINIIEHHMs, MOARIMAIOLINICA Haf BHUTAIN3MOM. DbeccropHo,
4YTO 570 WMEHHO [ajibHelilllee pa3BUTHe BHTAIM3MA U B «IIEJIOM» Mbi
umeeM pedopMHEpOBAHHYIO BHTENeXHI0. BMecte ¢ tem Aj. Maiiep mpo-
TUBOTOJAraeT CBO0 MeTaduojornieckyio QmiocofCKylo CHCTEMY BCH-
ROM «MeTahmsndecKoi» KaK BEICITYIO CTyHeHb MO3HaHUA. MBI He Mo-
KeM He TOJYePKHYTH, 9T0 B YKA3aHHo#l BEIIe TPAKTOBKE I[@JIOr0
SICHO BUJIHBI Bce OOBIYHBIE OmMNOKM MeTaQU3UIecKOro MBIIICHN,
¥ TAaKuM 0o0pazoM cuuTaeM, 4T0 «MeTalMOoJIOrusi» eCTh JUNIL CKBEpHAs
dammercras pasuosuanocTs Meraduanku, Llemocrnocts MEICAUTCA O
MeHBITell Mepe Kak Rakoe-T0 0c000e «CBOUCTBO» JKHBOTO OPranms-
Ma — He aHaJU3NpyeMBIil janee TBopueckuil arTop.

Hepenko mmeercs u BosBpalleHHme K HacTOAIell cpegHEBeroBOR
mucture. Ilameonrtonoru aws u Boiipaen roBopsar, 410 B ;Ku3HeR-
HHX (UIOreHeTHIECKUX BeTBAX OPraHW3MOB TPOABIAETcS mobena
OyXa min ued Hajy Marepued u Ha DTOM THITAIOTCHA IOCTPOUTHL TO-
TO Bpojle Gmoiormdeckoro «obocHoBaumsa» (arminsma. Hakywo Hayd-
HYI0 TEeHHOCTHL MMeeT TaKoe IIOHMMaHWe I[eIOCTHOCTH OPTaHH3MAa —
HOHATHO caMo Cofoil. BopoThes ¢ TaKUM MUPOIOHMMAHEEM TOJBKO
CIIOBECHOH IIOJIEMUKON He HMeeT HUKAKOTo cMmbicna. MBI omsdnt
YHUYTOKATH AHTHHAYYHBIE IOCTPOEHMA (arTaMd, BCKpPHIBAIOIIHMH
UX HayuHyio HeoOOCHOBAHHOCTH, UTO S U UBITAIOCH CHeTarh B Aalb-
HeHneM M3JI0/KeHNN.

3HAUNTENHHO BHIIE YKABAHHBIX BUTAIACTUIECKHX M XOJHUCTHYE-
CHUX TOCTPOEHUIl CTOAT OpraHWsMW4yecKue TOYKM 3pelius, paspuBae-
MLie B HecKoJbKo pasmmunoil gopme B. Purrepom, E. Péccerem m
JI. Bepramangdgmn, xoTs ¥ OHE T0 cBOeHd cyTH upgeanncTuduni, IIpo-
OaeMa ITEJOCTHOCTH pPaccMATPWBAeTCsd, OMHAKO, M 3/1€Ch B OCHOBHOM
Kak (pusmonormueckas mpoOieMa (memocTHOCTH B (DYHEIMAX opra-
HU3MA ¥ B €ro MHAUBUIYAILHOM DA3BATHI).

Ha maureit o0g3ammoCcTH IIE/KUT NPOBEJEHHE IeHCTBUTEIHHO
HAYYHOT0 AHAJIN3A MHTETPUPYIOINUX (DAKTOPOB U WX DONU B Pa3BUTUM
opranuaMoB. Bekproitne marepmanbHOR TMPUPOAEL HTHX (HAKTOPOB HOI-
JRHO HaM I10MOYb B NMOHVMAHHN KaK WHIAMBUIYATBLHOTO PasBUTHA, TAK
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[ua Opranu3MoB U JOIKHO crioco6CTBOBATL AaTbHEHIIEl pas-
JIOUONHON TeopuH, KoTopas A0 CHX IOP CIUITKOM MAalo

Jach Co 3HAUEHTEM HHTEIPUpYIOIINX $aKTOPOB B 9HBOIIONUH
S avon. Ha OCHOBaHHE BCEr0 CKABAHHOTO MBI He MOieM He OT-
Olél;?ﬁ qpeésmqaﬁuoﬁ BJKHOCTH HPOOJIEMEl I[EIOCTHOCTH OpPraHm3Ma
hﬂd syecre C TEM He MOKeM He YKasarh ia ee TNONHYI0 HaydHymo
pepa3paboTaHHOCTD. Bo-mepBoix, He OBLIO U TIONBHITOK ee MaTepHali-
THYECKOTO DAsPeNTeHus U, BO-BTODEIX, Jlajke ¢ YKAjamIBIX Hjealn-
CTHUYECKUX TO3UIUH  BTa npoGieMa HHKOTJa He 0XBaTkIBajiach

110JIHOCTBIO.

1 DBOJIO
paloTKe 9BO

3. Tunddepennuanus u AHTEIPALAA B IBONIOLHAN

Becs arTudecKuil MarepHal KOHKDPETHOH MCTOPHYM OPraHU3MOB,

r. e. UX (PUIOTeHMH, TOKA3bIBAET, UTO 3BONIONHA, I UMEHHO Haulbo-
Jee mIA Hee XapaKTePHBI Mopodusuoorniecknii mpoiece, uAeT B
obueM MO TYTH YCIOHeHHs opranmsanuu. OCHOBHLIM IIPHHITHTIOM
DTOTO IPOTPECCUBHOr0 YCIOMKHEHNUA OPIaHU3AHMM ABJIAETCA YCTAHOB-
gennbii MursH—OmBapacoM mnpuHnun puddepeHnuanum, OCHOBAH-
moil Ha pasnenenmu Tpyna. lemoe, Hecymee aume obnme QyHKmmm,
pacuseHseTcss Ha YacTu ¢ pasHuIMu Oojiee crenualbHBIME (DYyHRIAS-
mu. llemoe pguddepennupyercsa, a UacTm crmemmajgusupyrorcsa. Or-
HedbHBe YaCTH IIOIYYA0T CBON caMmocToATenbHble PyHrouu, OHE KAk
Gp1 aBromoMusupylorcd. OHAKO 9Ta ABTOHOMW3AIWA BhIPAMKAETCH
aump B o6ocobnenun cBoell cmenudmnyeckoir Qyurumumu. HRuzHnL Jio-
0ot wacTm ofecmeunmBaercsa IEJLIM PANOM 00X QYHKIHUL, B 0CO-
Gennoctu (yHkmmii o6Mena, 63 KOTOPHIX HeT jKU3HI. B oTux yns-
ovax aofas crenmadu3VpoOBAHHAS YacTh BCerja CBI3ama € OCTAMb-
HEIM ODPraHW3MOM, WM 4YeM Oollee OHA CHEI[HaJU3MpoBama, TeM Ooiee
OHa CTAHOBUTCA B B3aBHCHUMOCTH OT [PYyIMX dYacTeil opraHmsma,
o0eceunBaONIX BHIMOMHEHAE OCHOBHBIX JKIZHEHHBHX (DyHKIHA
BCero opraEmaMa (MuUTaHEA, OHXAHNsA, BEIETeHHA W T. I.). Tarum
00pasoM, nudpdepernmanusa w crenuaIn3anusg HemsGe:RHO CBAZAHBI
C conioumrenueM wacteil, ¢ naTerpanmeil. M3 sroro scHo BricTymaer
BO3pacraloiiee 3naveHne WHTETpUPYOIINX (PaKTOPOB B Golee CIOMK-
HbIX opranumsmax. Ilpmunun maTerpaumn GELT BIEPBHE SCHO cOPMY-
JTUpoBaH dmrocogom I. Crencepom. Ou o03HauaeT, KAk CRa3aHo,
Ipesxne Becero usumomormueckylo mpobiemy. OmmHaKo of GBLT BCKOpe
0CO3Hanm u Kak mpobmema Mmopdoidormieckas u paspaborai xamee
(i Bponmom [1858], . Iexrerem [1868] m, maxomen, B. @panmen
| B usMemeniiom Bume m moji HeCKONbKO WHEIM HA3BaHTeM —
I;reféﬁ)},}(ﬂa}{ (IPHIHUMI HeHTPATU3aIHN». HgHTpaﬂzrzaunﬂ o3HavaeT
i (8 CO[I.O,IE‘II/IHGHI/Ie DPA3IHTIHEIX YacTed OfHON WM HeMHOIMM
sere qacgl‘iiHAM), HO U KOHIIEHTDAIWIO, MPOCTPAHCTBEHHOE o0benu-
IIeHTpanngaen’ CBA3ANHMIX obmieli gynrrimedi, [Juddepemmuanusa Oes
cobuerny "un osmavaer, no B. ®pammy, ommocropomHee mpucio-
€ T. e. cnenmanusanuio, Ilocieguaa GyaTo cBA3aHA ¢ BHIIO-
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Roit mua wactwm, Ho He mas Heioro. CrmenuanusnporanHEle OPraHU3My
06pasyioT clIemble BeTBY (PUIOreHETHIECKOIrO NPeBa M HAXOMATCH gy
nyTn K BeiMmmpannio. «CoBepmieHcrBoBaHue» pocruraercda, no Mpay.
oy, auams gud@epeHnupPoBKOi, COIPOBOIKAAIoIelicsa NeATpalu3ale)

Csasp nmpoteccoB mquddepennuanyu ¢ TPHCIOCOOIeHIeM OPrakHms.
Ma (amanTanmeir) K oxpyMaromeii cpefie OrTa ocosHaHa yike Mmrbn—
InBapycoM u BpoHuoM, a 3HAaUeHHe B3aMMHOIO NPUCIOCOGICHHA Op.
ramoB (Roamanranmum) B Mpollecce WHTETPANMHA TOMUEPKHYTO, Kax
ymxe crasano, CercepoM. Onmaxo Bce e, OBITH MOJKeT, €IUE JIYUilg
OBLIM OTMEYEHbI 3aBHCHMOCTH PACTICHEHHOCTH OpPralmsma OT €ro o
mourenuit K Bmemeil cpefe u 3HAYEHHE B3aWMHOIO COTJIACOBAIINg
yacTeit BHyTpH TexoctHoro oprarmsma B paborax fH. Hiosbe, Kak a9
BUHO 13 HOPMYTUPOBOK CAEAYIOIUX JBYX MPUHIUIIOE 2,

1. IIpunyun yeaosuil cywecreoganus. « Tak Kak HUITO He MOMKer
CYILIECTBOBATL 0e3 BHINOJHEHUS YCJIOBHI, KOTOPHE AeIaloT 3TO Cy-
MEeCcTBOBAHME BO3MOSKHEIM, Pa3IMYHbIE YacTH KAKIOTO CYIIEecTBa
HOIUKHEL OBITL TakuMm 00pasoM KoODPAUHUPOBAHBI, ITOOH CHENATh BO3-
MOYKHBIM CYLIECTBOBAHME MAHHOI0 CYILIECTBA KAK I[EJIOT0 HE TOJBKQ
B camoMm cebe, HO TAKIKe B €ro OTHONIEHWAX ¢ JPYTUMHU CYIIECT-
BAMEY.

2. IIpunyun roppeasyuli. «Tax Kar Bce OpraHnl $KUBOTHOTO 00-
Pa3yoT efUHYI0 CHCTEMY, IacTH KOTOPOIl 3aBUCAT APYr OoT Apyra u
meficTBYIOT W TMPOTHBOEICTBYIOT onHa Ho OTHOIIEHUIO K Apyroii, nm-
KaKoe W3MeHenwe He MOKET 00HADYIKUTHCS B OMHON dacTu Ges Toro,
"ITO6BI He BBI3BATH COOTBETCTBYIOIIIME M3MEHEHHA BO BCEX OCTAJBHBIX
JaCcTaAX Y.

Bumecre ¢ reM, ograxo, R, KioBre GBI Wyim moHMManua MCTOPH-
YeCKOT0 CTAHOBNCHUA OPraHW3MOB, W BCe €ro IpefcTaBledns OBLIM Te-
JIeOJIOTMYHBIMY, 3HAYeHNe TPUHIHIA YCIOBUH CYI[ECTBOBAHUA OBLIO
moaHocTHI0 pacmudposaro Y. J[apsuwHOM B €ro TeopHH ecTecTBeHHo-
ro oT60pa: KOOPAWHATHMA Tacrell eCTh Pe3yabTaT MPUCIOCOBIeHNT op-
raEN3Ma K YCJOBHAM 6r0 JKWSHH B HM3BEeCTHOUW oGcramoske. Yrto sme
KacaeTcd TMPUANUIIA KOPPeIAIuil, T0O 9TOT BOIPOC, KAK YKe YoM
HYTO, 0CTAJICA OTKPBITHIM.

IOna mac, B macrosImee BpeMsA, INAaBHOM 3anavell oKaswelBaeTcAd
yCTaHOBIEHHE B3aKOHOMEPHOCTEH MCTOPWYIEcKoro mpeoGpasopamms op-
Tagu3MOB U, B 9YaCcTHOCTH, mM3yueHme (PAKTOPOB, OIpefesIONUX He
TONBKO TporpeccuBHy0 muddepennuanuio, €0, B 0CO0eHHOCTH, 1 WH-
Terpanmuio gyacrteil B mpomecce BONMIONUU Beell OpraEWSalMKM B IENOM.

Ecan nzygenne nponecco auddepeEnuanun ABIAIOCH [0 MOCTE-
Hero BpeMeHW OCHOBHOH 3apadeil oBonoNuoHHOH Mopdogorum u B
9TOM OTHONIEHHH NOCTETHYTH y:Ke GONBUINE YCIeXW, TO TPOIECcCH
HHTErpanuu MOYTH HOTHOCTHI0 BHINMAJHM U3 TOJA 3PEHHA MCCIenoBa-
rexelt — mopdoaoros. Hpome ymomamyTeix pabor 9. Texkena #
B. ®dpanma, KoTOpEIE HAIOT 3TOH npobieMe HECOMHEHHO OJHOCTOPOH-

! Ilmr. mo: E. S. Russel [1916].
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jlee OcBelLIEHNe, MO0 yKa3aTh roanpko paGorel axap. A. H. Cesep-
1084, KOTOpBIH, He Ta3bIBas ee, Bee ke IOJOLIer OamKe APYrux K
janGonee CYIeCTBEHHLIM €6 MOMEHTAM.

IIpe/ie BCEro yNOMSIHEM, UTo OTMedeHHbe A. H. CeBepuossm oc-
oBHble HANPABICHA DBOMONUOHHOTO TPONEcca, XaparTepusyolie-
cst Kak pasHbie (DOPMEI AfANTAINM, JOBOIBHO OIH3KO MOFXONAT
pescTaBIeHIAM 9, Texxenas mw B. @Mpamna o pguddepenrumanuu u
[eHTpaTu3ami. ITpounecc mpucnocobiieHns K H3BeCTHBIM YacTHBIM
yCJIOBHAM CPEJEI, T. €. HAMOajianTanus A. H. Ceeprosa, xapakre-
puByeTcs rpeobiraamueM mporeccos Fug@epennupoBKY, onpefense-
Mofi aruMu dacTHEIME ycroBuamm. llpomecc ofiero moBmIeHMS
opranu3aIum («coBepmencrBoBanmsy, oo B. @pamny), 1. e. apoMop-
dos A. H. Cepepmosa, Xapaxrepusyercs mpoeccaMu augpepenriua-
pid, BeYI{UMH 1 HOBHINCHHIO KUBHEeATeNbHOCIH OPrammsma, CBi-
3agHOW ¢ MHTeHCUPUKaNUed H KOHIeHTpamumeil ¢@yrxmuil («menTpa-
qmsamusiy, mo B. Dpammy), ¢ WX BEYTDEHHHM COTIACOBAHHEM.

Biusko HOTXOAMT K TaKoMy MOHMMAaHWI) UPOIeccoB 00IIero Io-
poimenns oprammzanyyn u P. T'ecce [1929]. P, Tecce BBiuBuraer oco-
foe sHavenme IpUoOpeTeHHs KUBOTHEIMH HEKOTOPHX CHCTEM OPraHOB
Kak (paKTOpOB, 0OecIeUNBAOIINX UX AalbHeilmuid mporpecc.

Tompko mpmobpereHHe MHOTOKIETOYHOCTH CHIENANO0 BO3MOMHEIM
nuddepeHIupoBKY, KOTOPEe XapaKTePH3YWT BCeX CIO0IKHEIX IJKUBOT-
HLIX 1 ofecmevmin MX AATbHENMHA Tporpecc. ¥ike Ieproe pasjene-
HUe TPYRa MEKAY COMOl W TOJOBHIMH KJIETRAMH TPEICTaBIAeT IIar
BIIEPEN 110 cPaBIlienmio ¢ GOJBIMMHCTBOM KOJIOHUM Tpocreitmux. {ud-
(epeHIUPOBRa Ha TMEPBLIE 3aPOJBIIIEBLIE JUCTKA — SKTOAEPMY U 3H-
TOJiepMy, 00ycioBeHnas aibHeiluM pasfelenueM TPYHZA MeMxay
HIIMU, O3HaYaeT BMeCTE€ ¢ TeM HeHTPATH3ANAI W ParUHoHATU3ATIUIO
npomecca npmuATHg nuroy, O0pasoBamme Me3eHXHMBI M BBHIPOCTHOB
KAmeYnnKa ofecneynno Goliee paBHOMepHOe paclpefeleHue MUIEBO-
T0 Marepuaja, a RBO3HWKHOBEHWE OPraHOB KpoBooOpaimeHEHa o0benu-
HIIO 3TH (hYHKOUH B OfHOH cHCTeme A BCeX dYacTeil opraHmsMa.
Warerpupyromas POIL KPOBEHOCHOH CHCTeMEBI TOJLKO U Cjealia BO3-
MOKHBIMI JTOKAQAU3aIUI0 OPOLECCOB [ALIXAHUS U Pa3BUTHE CIENUAlb-
HEIX OPraHoB ABIXAHWS, YTO B CBOIO OUepefb IOMHAIO DHEPrhi0 KH3-
HefeATeIbHOCT opragusMa Ha BEICIIYI0 cTyneHs, O6pazoBanme BEHIie-
JMTEIBHOM CACTEMEI B BHE ceTw HpOTOHe@pHAHes, WIH B BHUE BTO-
PUYHOM 107locTH Teya, CBAZAHHON ¢ MeTaHe pPUAUAMM, 03HATAIO0 TAK-
Hé KOHWeHTpammio, a BMecTe ¢ TeM H DAIUOHATH3AMMIO QYHKIHiE
Bhflenenns. Kme Gonpiree 3HaueHme mMen, KOHEYHO, TTpolieccH nud-

ePeANMpoBKY, npuBegmIe K 06pPAa30BAHMIO HEPBHOH CHCTEMBI, HeCy-
;ﬂ;ﬂmc;;;mmme dopmeI cpefcTs 6510Tp)0171 CBABM MLy BCEMH 1TacTA-
MH, 5 THOro opranusMa. 1/1 AalpHelInee pasBUTHE HEPBHOU CHCTE-

» Hadunas or auddysmoll mepBHOH CHCTEMBI KMITETHO-MOIOCTHEIX
RUBOTHBIX, mper IoJ 8HAKOM Bce fmasee muaymieil muddepeHnupoBrz
B CB3m ¢ :

DasBUTHeM OPraHoB YYyBCTB, MBINIEYHBIX KOMIJIEKCOB U

APYTEX wepadepmueckux opraHoB. JTa OporpeccusHas Auddepennm-
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POBK& CBsI3alia, OfHAKO, BCe BpeMs € JaTbHEHIIeH NeHTpaxnsamueil.
O6bepuuenue BceX (PYHKUUN CBA3BHM B 0COOBIX HEHTpPaX MPUBOTHT K
BBIJIEIeHUI0 I[eHTPANLHON HePBHOM cucTeMBl o cBouMm juddepeHnu-
POBKaM¥, a BMecTe ¢ TeM ¥ CO CBOMMHI BHYTDEHHHMU CHCTeMaMH
CBSA3M.

BsanmozaBucuMOCTh MPOJIYKTOB rupepeHIUPOBKH, T. €. CH-
CTEM OPraHoOB, OPTAHOB W X YaCTeH B CIOKHOM Oprammsme, He TOTb-
Ko ofecmevynBaer MX cOrNIacOBaHHOe (QYHKIMOHMPOBAHME, HO W HUX
KOOPAAMHUPOBATIHOE Pa3BUTHE KaK B MHAWBHAYAILHOM, TaK W B HCTO-
puUecKoM paszBuTHH, 3Ha4YeHHe DTOH B3aMMOBABHCHMOCTH OPralioB B
TIpOIlecce DBOJIOMY OPraHM3Ma JRUBOTHBIX u OBLJI0 110Ka3aHO B 0CO-
6ennocru A. H. CesepiioBsim.

Jlornuecroe mocrpoenne A. H. CeBepiiosa BKpaTme TakoBo: B Hpo-
mecce DBOJIOAN OPTAHI3M TIPHCHOCAGIMBaeTCA K HEempPepHBIO H3Me-
msomeiica cpege. Msmenemms BO BHemiHeil cpeje  3aTparuBaoT
HEeINOCPeJCTBEHI0 JNIIh HEKOTOPHIe OPraHBI — HKTOCOMATHYECKUE Op-
rags), o repmuuororuu A. H. Cesepmosa. C stnMu u3MeHeHUIMH
KOPPeIsATUBHO CBA3AHEI, 0/(HAKO, U U3MEHEHUS B JPYIUX — HHTOCOMA-
THYECKHX 0praHax W TaKWM 00pasoM B Iporjecce afanTalun MeHAeTCHd
BeCh opranusm B meiaoM. Uuterpupyiomum (HakTopoM, 00yCIOBIUBAIO-
UM CBSI3AHHOCTH W COTJACOBAHHOCTH W3MEHEHHI OTHeNLHBIX Opra-
HOB, SIBISAIOTCA 37eCh (DYHKI[MOHATHHBIE B3aMMO3ABHCUMOCTH JLIN
roppeasimun. A. H. Cesepros mpujaer odensb 00ibInoe 3HAYEHTE W
B3aMMHOMY MPHCIIOCOOJEHNUI0 OPraHOB B IPOIECCAX WHIHBULYAILHOIO
passutusa. B cBoeii «rmmorese koppenasumuity [1914] om BBRICKasbIBaeT
TIPEION0KeHIe, UTO B TIPOIECce DBOJIONUN HPOUCXOJAT HACIENCTBEH-
HBIe W3MEHEHNs JUUIL HeMHOTMX TPH3HAKOB OpPraHmaMa, BCE ke OC-
TalbHBe MPUSHAKH, COOCTBEHHO BCS OPraHM3AINs, N3MeHACTCS Koppe-
JSITHBHO B CBSI3M € YKAa3aHHBIMY HEMHOTUMH IEPBUYNLIMI H3MeHe-
HHAMHA, JTa BechMa HPaBUIBHAA U [0 CHX IIOP He BIOJHE OIeHeMlHas
MBICTH JIa€T BIIePBEIe COBEPIIEHHO fCHOE MaTePUaNUCTHIeCKOe paspe-
IIeHNe IPOOJIeMBl B3aMMHOTO IPHCHOCOOTIEHNA OPraHoB, HMEHHO IIPO-
GmeMsr xoamanranum, Koropylo I'. Crencep He 6e3 ycrmexa BEIIBHHYJ
Kak BO3paskeHUe NPOTHB TapBUHOBCKOM Teopuw. JTe Ro3paskeHUE OBLIO
HECOMHEIINO CAMBIM CePbe3HBIM M 0 CHX IHOp He BIOAHe OTHAPHUPO-
BaHHBIM Y/IapOM 10 TEOPHH ecTecTBeHHOro orGopa. Hameil samaueit
ABIAETCA MOITOMY JasibHEHIIas paspaboTka yKasaHHOI Teopuum Kop-
peauil.

Mz 3mecr Gepem awT cyuiecTBoBaHUA KOPPETATHBHEIX 3aBUCH-
MocTell Kak japHoe. OfHARO SICHO, UTO M CAMU KOPPEIAIIH CO3Hal0T-
cfl B TIpoIjecce DBOJIONUH OPraHmsMa M, OYeBHHO, OHU BO3HHKAIOT
BMeCTe ¢ OCIOBHGLIMYU Tpoljeccamu MOPQOIOrHIECKOro pacueHeHus
oprarmsma. CrncTeMa B3auMOCBfA3elr He jaHa 3apaHee, oHA Pa3BUBaeT-
CA W YCIOIKHAETCHA B TPOIECCE TIPOTPECCHBHOM SBONIONHM OpPraHmM3-
moB. Ilpomeccsr ycramoBimeHHs cB3W, T. €. KOPPEIANNUY, MEKIY da-
CTAMU Opraumsma, 110 mepe ero nuddepeHInPOBaAHN, MEl Ha3bIBaeM
unTerpanueit, Ilponeccs wHTErpamuu HEU3MEHHO ¥ HeuW3OEXKHO CO-
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[POBOMAIOT 1 JOTIONIAIOT MPOLLCChE mnddepeHTIAIIIT M TONLKO HAa
ocHoBe ENUHCTBA 000UX TNPOTUBOINONOKHBIX TEH[EHIUA BO3MOKHO
[IPOTPeCCUBIOe Da3BUTHE OPraHU3MOB. IIpu mporpeccuBHOM yCI0IKHE-
py OPTAHM3AINMA, KaK OHO Hambojlee Pe3KO BHIDA/KAETCS B «apoMoOp-
$03ax», IPOUCXOIHT nudgepeHmuanusa cTPYKTYp U BMecTe ¢ TeM pas-
peneHne yHKIUE ¥ conofYNHeHNe dacTeil 1meroMy. )

HacaencrBennasa pmuddepenuanud CTPYKTYD BO3MOMKHA JIHNIH
ppu HAIMIHE B CAMOM DasBMBAIOINEMCs Opranusve Qaxropos, 00-
yCAOBTHBATOMUX  BTY nudhdepenEanuio. Ouesupo, B DOJH TAKHX
¢aKTOPOB MOTYT BBICTYIATH B3aMMO3aBHCHMOCTH 4YacTeil OpraHU3Ma,
MeHsolIuecd B poIecce CaMoro PasBUTUA, YaCTHIO B CBS3H C U3MeHe-
mieM (QYHKIHOHATBHBEIK COOTHOWIEHHH ¢ BHeImHe#t cpeyodf, JacThbio B
cHIy CaMOTO YCIOKHEeHNS opraHmsanmm. MBI JIOMKHBL JOIYyCTHTH,
470 W B WHIMBANYAIBHOM DPA3BHTUHU ONHOBPEMEHHO ¢ pacYjieHeHmeM
opraHusMa IPOMCXOJUT M YCIOMRHEeHITe CHCTeMBl KODPeIAIHi, 00~
eMUAIONIell pa3BUBAIOIIMICA OPraHN3M B OJHO IeJ0e.

I'maBa I

OPI'AHN3M KAK IIEJIOE
B NTHAUBNAYAJBHOM PA3SBUTUN

IIpeskaue npedopmucter XVII u XVIIT crometus sumgenn B sidne
(n1u crepMarosomie) yiKe TOTOBHI I[eMBIH OpranmsM. DIIUreHeTHRH
mojlarajy, 470 AUI0 He MMeeT CBOeil CTPYKRTYPHI, a HOCHeHHsAA pas-
BUBaeTca 3aHOBO 0Jarofjaps BMeIMIATENLCTBY (DAKTOPOB, MCTOUHAKM
KOTOPHIX Haxoparcsa Bue aima. O6e KOHIEMIMHA OKa3alMch ABHO He-
YROBNETBOPUTETHHEIMU, I\ KOHIly TPONIIOro BEKa, IMOCHe JIUTeIBLHOTO0
nepnosa HAKOMNEHHA (DaKTAIECKOro Marepuala OmUcaTeabHo# »MO-
PuoJorum W IETONOrHH, OBLIN cHelaHbl MOMBITKE BO3PORHTH mpedop-
Musm B cymecrBenno moBoil opme. HamGomee kpymmas monbiTHa
TaKoro poma mpunamme:kaia A. ' BeiicMany, KOTOpbIi B cBoell Teopunu
o0befuHsIeT B OJ{HO CTPOHHOE IeT0e MEeXaHU3M HACIE/[CTBEHHOCTH W
PasBurua. Ipusnas B xpoMarTuHe sa7pa HACTENCTBEHHY0 CyOCTaHIIHIO,
A. Beitcman npemmomosmi, 4To mpu ApoGIeHmn sima mpu Imocie-
AYOIUX KIeTOYHHX [AelTeHUAX, CBA3AHHBIX ¢ PA3BUTHEM 3apoOJIbIINIa,
UponcxoguT mepaBHoe pacmpefeleHune DTOH cyOcTanunmu MeKHYy OT-
AeTbHBIMA GracToMepaMu W KiaeTKamu. OT 3TOTO PA3IMUHOTO pacipe-
Aelleansg HaCJIeACTBEHHBIX EIMHII («JIGTepMI/IHaHTOB» u np.) 3aBUCUT
basnmunasg cyan6a mpomykToB ApoGieHus Aila, a 3aTeM W OTHENb-
HEIX witerox. Tarum o6pasoM, B HAacJae[CTBEHHHEIX eNMHAIAX MBI
UMeeM wusBecTHHe 3auaTKW, ONpefelAIONIHe CBOHCTBA RIETOK X
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gacTell OpramMsMa, KyRa OHHM HONDAJAIOT. JTH 3aUaTKU UMEIOTCA
XpoMaruge siApa AHNa yiKe B TOTOBOM BHJE, W MM 0CTAETCH JUIIE TI0-
OacTh, Ha CBOE MeCTO M TPOABUTE CBOE OIpefelsioniee neiicTBue,
M=u He 6y/ieM OCTaHABIMBATHCA HA JOTHYECKON TOPOYHOCTH M METO-
JOJOTHYECKNX He[0CTAaTKaX TeOPHH, KOTOpas Ipefmojiaraer, ITo Impo-
meccHl IuQ@epeHnmpoBKN OLpPeReNaioTca AuddepennualbabM pac-
npefieiesueM AupPepeHIUPYOIMIAX BelecTB, W JOMMYECKH NPHBOIIT
K TPUBHAHUIO CBEPXLECTeCTBEHHO CITOXKHOIO MEXaHm3Ma BTOTO pace
npeyenerusa. OTMETHM TOIBKO, UTO 3T «MO3aMTIHAA» TEOPHA PA3BH-
THs OBLIA yKe BCKOPE TOIHOCTBIO OHPOBEPTHYTa SKCUEPUMEHTaMp
T'. Jlpuma u 1mesoro psama XPyruxX HcciejpoBareneil, KoTopble IOKa3a-
JM, 9TO KaueCcTBEHHO HEPaBHOHACTEJCTBEHHOrO felleHua Aipa HH Uia
crajgusx ppoOmenus, Hu Ha Oojlee MO3NHMX CTAfUAX 1le ObIBaer.
Opnaro T'. [Tpumi, omposepraysmmit mpegmonoskennsa A. Beficmana o
HepaBHOHACTECTBEIHOM JleJeHNN fA/(pa, II0 CYTH CaM OCTalCA Ha Tex
JKe MeXaHMCTHYIeCKUX NMO3UMHUAX (MAIIWHHOH» Teopuum passurusa. On
IUING npuOaBWi K Heil CBOI0 BHTeNeXWi0 KAy pacmpefesndiollee Haua-
70, He MeHssd CYIIeCTBeHHO caMOTO IIPeficTaBlIeHNd 0 MeXaHU3Me pas-
BuTug. Bmecro merepMuuanTos J[pWIN nIpHHEMAaeT (NPOCIEKTHBIIBIE
moTeHnUN». Pacnpefensonmit gakrop, T. e. dHTEIEXHs, 0CYNUIeCTBIA-
eT CBOI POJb TOCTEeJOBATENBHOT0 OIPAHHYEHHsS ITOTEHIWH OTXENb-
HEIX YacTeH depe3 MeCTHBIE 3aTOPDMAa’KMBAHUA OTAENHHBIX TIOTEHITHIL
B KkoHme KOHIOB NpPOCHEKTHBHAS NOTEIHNHS YacTH CYKABAETCA JT0
MpeJelioB ee HPOCTIEeKTUBHOrO 3HAUEHUs . JIErKO BHAETH, YTO 3TO Ti0
CyIIecTBY Ta ’Ke MO3amKa paspuTud, Kak nm y BeiicMana, m rtor sire
npegopMusM B «morennumaxy. W smecs, Kak m y Belicmana, mMmerores
JWINGL TOBTOpeHWe, pacnpefeienme u poct. Iler macrodmero passu-
THA, TAK KAk HeT HoBoofpazoBaumsA, T. e. MMEHHO TOTO, 4TO Hambo-
Nee XapaKTepro s Beaxoro paspurmA. Hommennuma [lpurma tax sxe
MepTBa, Kak # Moszamunas Teopuma Beiicmama. H ToMy ke m ara
KOHNENI{HA OTIMYAETCS TOH caMoél JOrHYecKoyl HOPOUIIOCTHIO: Pac-
mpefelienne MOTeHIHA «06bACHASTCA» CYI[ECTBOBAHNEM DaCIpe/ielsIio-
mero paxropa (malee He aHAIU3UPYEMOTO, T. &. CB@PXMATe PUANLEOTO).

B stux ciayyaax ommORa 3aRII0YaeTCd HMEHHO B CYMMAaTHBHOM
npefcraBienun o6 opranusMe, B ApoGieHum ero Ha 06ocoGiemmbie
9acTH, B BEIPEIBAHMM W3BECTHON YacThm u3 olieil cBasu. PasBurne
opramsMa me Mo:seT OBIThL IOHATO, ecIu MBI OyfeM IOAXORHTH K
HeMy ¢ oOBIUNIBIX MeTau3WyecKuX TO3UIuUil, ecIm MBI BOCIPHHEMAaeM
pasBUBAIOIIMICA OPraHM3M KAk MO33aWKy, OpUAaBasd Kamaol wactd
3HAUeHHE caMocrosrelbuoll emmEmmpl. Mosanka MepTsBa W H3BHE B
Hee BAOXHYTH KUBHL HEBO3MOMkHO. MBI He OTpHIlaeM 00BEKTHBHOI'O
CYIIeCTBOBAHUSA W3BECTHHIX NPW3HAKOB MO3aMYHOCTH, T. e. BHYTpeH-
Heii nudepeHNEPOBKE Ha 060N CTAJMU PasBUTHA OprammsMa, Ha-
unHasg yiKe ¢ HeollofgorBopeHHoro maxe aima. Ho mnddepermupos-
Ka BCerJa OKasbiBAeTCd YiKe pesylIbraroM PasBUTHA, U ecau oHa
ABNAeTCA BMeCTe ¢ TeM W 6asofi miIs majdbHeHNiero pasBUTHA, TO OMA
caMa Oo ceGe me MoKer GHITR ero IPUIMHOIL,
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DKeIepIMeHTaTbHbIe  HCCIeMI0BAHUS daxTopoB »MGPHOHATBHOTO
a@BUTHA IIOKA3AIH C IPEJIeTbHON FCHOCTBIO HENPABIILHOCTD BCEX

1rpechopMUCTCRUX IPEICTABICHHAL. HKpome Toro, 1 310 Kak pas sgech
Hac 3AHEMAET, BBIACHUIOCH COBEPIICHHO OYEBHJHO, UTO HENb3S ceGe
[pefICTABHTD TPOTECC DABBUTIS KAK pas3buBKy giia HA HE3aBUCEMBIE
APy OT JPYra, KAueCTBEHIO DasiMmimbIe GlracroMepsl M KIETKH, KO-
Tophie B JAIbHEMINEM DasBUBAIOTCA IyTeM IHOJIIOro camMougdepen-
[{IPOBAHUS (1. e. B cmwIy DpWYWH, 3aNOKEHHEIX JUOIb B CAMUX BTHX
wrerxkax). Hao60poT, HaKOMmICSA OrPOMHBIA MaTepual, YKasLIBalo-
npmit Ha B3AMMOCBA3L dacTell, TKaHedl W KIETOK Ha BCeX CTAUAX
pasBuTHs, LPUTEM DT B3AUMOCBASH ABIAETCA BECHMA CYINECTBEH-
aEiM (PAKTOPOM, ONPEeNeNAIMEM AaibHeiinmi xof passurma. Ompe-
jejeHHBIA O1acToMep, HaXofsich B CBA3H ¢ APYTHMH (IacToMepamn,
pasBUBAEICA BCEIZia KAK W3BECTHAA YACTh OPraHm3Ma. Ho Tor sme
GracToMep, MCKYCCTBEHHO OTAEIEHHEI 0T APYIUX, pasBUBAETCH YIKe
uHadye, HAaeT HAYAJIO JAPYTUM 4acTaM, KOTOphie OB M3 Hero He pas-
BIJINCH IpM HATHYUE HOPMAJBHEIX ero cBmseil. Bomee Toro, B ciiydae
Tak HA3LIBAEMBIX DPETYIANUMOHHEIX fANN, OGMH W3 HepBHIX GiaacToMe-
poB, GyAydYH M30JIHpPOBAH OT APYruX, MO;KeT AATh HAYAJ0 HOPMAihb-
HOMY I€JIOMY 3apOABIIY. JTO0 OKA3EIBAET, YTO OJIACTOMEDPH HOPMAJhb-
Ho He 000c00JeHBl MOJIHOCTBIO APYT OT APYra, a CBA3AHEI B OJHO Ife-
J0e, 9YT0 Mey HMMU MMeeTcs H3BecTHOe B3amMojeiicTBue, KoTopoe
onpefleiigeT JaibHelIlee TeueHUe MPOIECCOB PA3BUTUA KaMAOTO
GracToMepa KaK 4acT BTOTO IEIOTo.

B reuenme pambHelIIero pasBUTHS IPOUCXORUT TOCIEHOBATENH-
noe pauddepennupoBanne, T. €, 00ocobIeHwme pasmTUYHBEIX YacTel,
CB3aHHOE C YCTAHOBIGHUEM MEMKAY HUMH HOBHX COOTHOIIEHUIA,
Tlepsrrii  opmooOpaszoBaTenbHBIH IPONEce — MPOLECC TacTpYJLAU,
Bellyluit K IepBoMy pacuJeHeHNI0 MHOTOKJIETOYHOIO Tella 3apPOjbIINa,
HMEHHO — K 00pa3oBaHui0 MepBHX [BYX 3apOABILIeBHIX JHCTKOB:
Hapy;KHOro, OepBUYHOI0 IOKPOBA, WM HKTONEPME, W BHYTpPEeHHETO,
IEPBUYHON KUITKY, WX 3HTOREpPMEI, IPUBOAUT B TO Ke CaMoe BpeMd
9TH UPOAYKTH paculeHeNus K HOBBIM cooTHomleHusam (pme. 1).
Iponece racrpyssmun npusoguT 06a DepBMYHHIX JMICTKA K HEIOCPE]i-
CTBEHHOMY KOHTAKTy CBOMMM HEPBHYHO BHYTDEeHHIMH IOBEPXHOCTA-
MI um BMecTe ¢ TeM K COBEpIIEHHO PA3IUYHOMY IOJOXKEHHI0 IO OT-
HOWMenmio K BHeIIHell cpeme. KOHTaKT, HacTymalomuil y 3apopmbIIIa
am@ubuit » pesyibTaTe TACTPYIANWHN MEKAy 9YacThl0 NePBUYHOR
SHTOMle MBI, IMEHIIO — KpHIOIeH MePBUUYNOH KAIIKK (marommeit mosmuee
XOpAy m mesomepMmy) u Hapy)KHBIM JIHCTKOM, BHI3BIBAST OIPefesIeH-
HYI0 peakmuio mocaenmero, B Buge (HOpMooGPa3OBATENbHHX JBHIKE-
HUL, Berymux K oGpasoBaHmI0 HEPBHOH IJIACTHHKM — 3auiaTKa I[EHT-
PaubHOll wepmmoji cucremrl. OGpaszoBamme 3auyaTka I[EHTPALBHON
HEPBHOIi cHCTeMBI, mOrpy/RalOMerocsa Mo ypOBeHL OCTANBHOI JKTO-
IeDMEL, npumBogut, B ¢BOW0O 0Yepeh, K yCTAHOBIEHNIO HOBHIX COOTHO-
WeRNE m paer 9TUM CAMBIM TOMYOK s CrieluUuecKoi peaKmum
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COCEJIHAX UYacTeil BKToJepMHl, BRIpasKkaiomeincsa B o0pasoBaHnu 3adar-
KOB OpraHoB o0OHSAHWA, Cliyxa U [P.

TaxuM o6pasom, mociefoBaTelbHOE pPACWICHEHHE 3apPOJBINIA CBs-
3ano ¢ (opMo0oOpasoBaTEABHEIME TPOLECCAMH, TPUBONAIIEME K HO-
BBIM COOTHOUIGHHSM M€y 00pasoBaBIIMMMCA YacTAMHI, a 3TH HOBLIe
COOTHOILIGHHS OIpPeJeAs0T, B CBOI0 oOdYepelb, JajdbHelilllee TEYeHIe
MopgoreneTndeckux mpoueccoB, IIpu sToM MHTepecHo 0TMETHTH, UTo
Rakpgasg dvactHas ¢opMooOpasoBaTeldbHAA peaKIUsa caMa 10 cede

Puc. 1. Facrpyasayus y ampuoui

CpenunHele paspesnl uepes 6GaacTyay (a), MONOAyIo racTpyay (b) m paneHeifmue cra-
JUM TacTpyJIAnHUU (c, d), NOKasHBAawUIMe BLITECHeHHe TOJOCTH npobieHHdA, pas3BUTHe
NEePBUYHO-KUIIEeYHON TOJ0CTH M yCTAaHOBIEHUE KOHTAKTa MemJY Kphileil IepBUUHOR
KUIKH (rycTad IITPUXOBKA) M JKTOJAepMOil (pemkad WITPUXOBKA) HAa MecTe 3aKJIagKu
OCEeBEIX OPraHOB M NEHTPajbHOW HepsHOU cucTembl [[IneMaHH, 1936]

HMeeT TO}Ke BCETHA TeXoCTHHIA xapakrep. [laike B sKcHepHMeHTe HpI
HeXBaTKe Marepuajia BCerfia HHIYIUPYIOTCA Iejble HePBHBIE IIACTHH-
KH, lesble INa3Hble OOKAJHI, Ileidble OOOHATEJSbHBIE MELIKH M T. A
[em. H. Spemann, 1936]. Hoseie cooTHomennsr, T. €. KOPPeJIALLH
MeMKy OT/IeJbHBIMU YaCTsAME, YCTaHABIMBAIOTCA B Pe3ysbraTe m3Be-
CTHHIX IpomieccoB AuP@epeHmUPOBKN U BMECTe ¢ TeM HPHUBOJAT K
nampreiinM  guddepennupoBKaM M HOBEIM H3MEHEHHAM COOTHOIIE-
Huil, JKCIepPHIMEeHTAIbH0e HADPYUIEHHE HTUX 3aBHCHMOCTEHl WM BHe-
cenue HOBBIX BJEMEHTOB, KOTOPble BCTYIAIOT B HOBBIE HEHODPMAJbHBIE
COOTHOINEHHs, IIPUBOJUT, KOHEIHO, K HAPYyUIeHHI0 HODMAJIBHOTO
cTpoeHns opranmama. IIpm sToM ciIexyeT ocof0 OTMETHTH, UTO TOUHO
onpefieleHHOe BMeINaTeJbCTBO ¢ Hem30eKHOCTBIO BJIeYeT 3a CODOil
BIIOJIHE OIpefeTeHHy0 (OPMOOGPAZOBATEIbHY0 PEaKUUI0 OpTraHmus-
Ma, KorTopas MoKeT OBITH Takum 00pasoM IpPOH3BOJIBIO BEI3BAla
DKCIIEPIMEHTATOPOM. B KadecTBe mpumMepa MoKHO OBLIO GBI IpH-
BecTH mu3ydennylo bD. DammHCcKuM bsHCOEpPHMEHTANBHYI0 HHIYKIIHIO
JMINHell KOHeYHOCTH, KOTODPAA peryiaspHO MoEeT OHTH HOCTHTHYTa
IOyTeM IepecafKH CIyXOBOro HyssIpbKa WM Jydlle 000HATEIBHOTO
Mewmka B 0OOK 3apofblliia TPHTOHA HA CTAfHAX XBOCTOBOH HOUKH
(pme. 2).

ITocae 3aBHCHMOiI 3aKIajKM HM3BECTHEIX OPraHoB OOBIYHO OTMe-
yaerca moclefyloimas $asa «camomudepeHIUPOBAHMAY 3adaTKa.
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Tamxoe, Kak OYATO Ie3aBHCHMOe DA3BUTHe HAQUUHAETCHA JAiKe PaHbIIe
BHIAMOTO TOABIEHUA 3a4aTHA. IToaToMy roBopsT 0 JleTepMUHAUHE
vaTepuaja Kak O 3aBACHMOM HpOLecce, a B JaibHeillllem Ipeamona-
raeTcs ABTOHOMHOE DA3BHTHE yiKe [@TePMUMIPOBANIION0 MaTepuaya,
nepBoil peaKmieil KoToporo m ABJAeTCH oopMiIenre M3BECTHOr'O 3a-
gaTKa. JTa aBTOIOMUA WMeeT, 0OJHAKO, BECbMAa OTHOCHTENbIIOe 3HAYe-
pme, I BO BCAKOM Ciydae He cle[lyeT TOBODHTH O HE3aBIHCUMOM UG-
pepeHTTMpOBAHIIIL. ITpesne Bcero, gerepMmHaIuMA MaTepuaxa He cpa-

Puc. 2. Hndyryua dobasou-
HOU KOHEUHOCTU Y TPUTOHA 8
peayadrare nepecadru obo-
HATEAbHO20 MEWEa 8 60K 3a-
podunwa [Baaunckut, 1965]

3y OKA3bIBAETCS BIIONHE NPOYHOH. [leTepMUHMDOBAHHHI MaTepuaa
IpH IepecajKax B HeilTpaJbHOe OKPYMKeHHe Pa3sBHBAeTCs NAJblIe Kak
3aYaToK OIpefeleHHOT0 opraHa, a IPH Iepecajkax B obmactm, He-
IOCPeACTBeHII0 IpaHpdaliue ¢ AKTHUBHBIMU (MHIYKTODaMH», MOJKET
elle M3MeHHTH CBOE 3HAUEHWE W JIATh HAYAIO JPYTUM 00pasoBAHHAM.
Ilocne Dosee mam Mewee IMTENHHOrO MEPHOAA «Ia0UIBLION» geTep-
MUHAOEE Cygb0a 3aYaTKA OKA3BIBAETCA IPOYHO 3aUKCUPOBAHHOM,
1 OH PasBUBAETCA KAaK JIAlIHBINH 3aUaTOR JasKe B COCEJICTBE AKTHBHEBIX
qacreil. Onxmako OH pasBHBAeTCs ABTOHOMHO JHIIb KAaK IleJioe o B
CBOeHl panpueiimeit nud@epeHuPOBKe OKA3HIBAETCA 3aBHCHMBIM OT
coceumx uacteit. KawkoBo 3HaUeHme OKpYIKeHHA A pPa3BUTHA
BIIOJIHE IIPOYHO JIETEPMUHUPOBAHHEIX 3aYaTKOB, BHIHO 10 HCCIEJ0-
Banuam H. [TparomupoBa uaj saBumcuMoil gudhpepeHIUpPOBROH BOIOK-
HHUCTOrO Afpa B [eTePMWHHPOBAHHOM 3avaTKe Xpycraamka. [laske
obmee (opmmpopamme sauaTKa OKAasbIBAETCA 3ABHCHMBIM OT COOTHO-
Wenmit ¢ cocegnuMu yacTsAMH opraHmsMa. Tak, o mcciemoBaHHAM
Tomergpperepa  [Holtfreter, 1934], nerepMummpoBanmas HepBHAS
IIaCTUHKA MOReT W B HKCILIAHTATE PA3BUTBCA [0 CTAAUM HepBHOM
TPyOrm. Opmako ee (popMooBbpasoBaHme B THCTON KyJIBTYype OKA3hI-
BaeTCA KpaiiHe HapymeHHHIM, Tak 4T0 o0pasyercs CINIOLIHOH IIM-
JUHAD 6e3 mosoctw. B KyabType COBMECTHO C OKpy:Kaiomeil Maccoit
MesenxuMer o6pasyeTca mnpaBWibHas IIHHApHUEcKasg TPYyOKa ©
HCHTPaNbHEIM moMOMenTeM KPYTIoro Kanaia. HepBHas miacTuHKa,
UHlynupoBanHas TodbKo XOpHOil, He 3aMBKaercs (obpasyercs
HENO6 ¢ TOHKUM [HOM Ha MecTe KACAHHA © xoppoii). B macce Me-
BCHXUMEI ¢ MycKyJbIIOH HOLCTHNIKOK pasBMBaeTCs HepBHas TPyGKa
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C DKCHEHTPHYHBIM (HOPCANLHEIM) IIOMOMKeHHEeM YIUIOMEHHOTO IIeNT-
pambHoro KaHaja. Hawkomem, B Macce MeseHXUMEI ¢ MOJCTWIKOR u3
XOpAEl pasBHBaeTCA HOpMadbHas HepBHaa TpPyOKa C OBAJBLHEIM cede-
HyeM ¥ BePTHKAILHO BEITAHYTOH I[eAeBUHON [eHTPATbHOH MOJ0CTHIO,
Yucmo mpuMepoB Takoro pofa MOrio OB OHITH CKOJIBKO YTONHO YBe-
ImdeHo.

W3 sroro BupgHo, 4TO0 aBTOHOMHOCTH, mim «camopuddepentipo-
BaHHe», TeTEPMHHHPOBAHHOIO 3a9aTKA ABJISAETCA BECEMA OTHOCHTEIH-
Hoil. Onnako, Korfa mepsoe o(opMieHWe W IIepBEIE MPOIECCH Iup-
depeHOUPOBKN 3avaTKa 3aKOHYEHBI, PasBuTHe HpuoOpeTaeT NeiicTBH-
TedbHO elle Golee aBTOHOMHBIM Xapaktep. flBiaenus memocpejcTBen-
HOTO0 KOHTAKTA C COCeTHIMH 9YacTAMH TepPAT 3HaueHue (aKToOpoB,
OHpeleTAWIINX pA3BHTHE JAHHOH YacTH. ITH CBA3H TEPAIOT CBOE
dopmoobpasoBaTenbHoe 3navenne. BMeCTo 5TOr0 masibHelnIee ycaos:-
HeHHe CTPOEHHs OpraHa OIpelenseTcs yiKe B3amMOJIelCTBHeM dacTeil
BHYTPHU JAHHOTO 3aYaTKa. 3a9aTOK JKE B IEJIOM PasBHBAETCH aBTOHOM-
Ho. OpHAaKo BMecTe ¢ TeM HAYMHAET HPOSBAATHCH 3HAYEHTE JPYTHX
daKTopoB, ABHO 00HEUHAINNX BCE TACTH OPraHU3MA B OHO IEJoe.
Xorsa pefictBue 9THX (PAKTOPOB HPOABISeTCA B HECKOABKO MHON (op-
Me, OHM BCe jKe HMeloT Ooixbmoe (opMooOpasoBaTelbHOEe 3HAYEHNE.
Habaopaioress ABIEHWA COOTHOCHTEIBHOr0 poOCTa dYacTeil, KOTOpbIe
HMEIOT MBHO peryJATOPHHIA XapaKrep, T. €. Kak Oy[ATO KOHTPOIHU-
pyior HopManbHoe passuTHe npomopuuii (mccaepoanus P. Tappu-
cona # [Op.). OTH ABIGHUA TOKA elle Majo U3YyYeHEl, HO MBI He
MojKkeM He OTM@THTEL HX CYMIeCTBOBAHUSM. 3aTeM, HEeCKOJIBKO TO3JIHEe,
Yy TO3BOHOYHHIX HAYHHAIT MPOSBISATHCA TOPMOHAJbHBIE BAMAHHA HA
poct u mupPepeHOUPOBKY OTHENbHBIX YacTel. JTH BIAUAHUA HCXOIAT
OT pasiWYHBIX OPTaHOB, B 0COGEHHOCTH OT CHENU(PUIECKAX OpPraiosn
BHYTpeHHeH CeKpelnnn, HEeCOMHEHHO O0DbeIHHEHHHIX B OOHY OO0IIYI0
SHIOKPHHHYI0 CHCTEMY, GJarofaps CyIeCTBOBAHUIO CIOMKION CHCTEMB
B3aUMHBIX 3aBHCHMoOcTell B (pyuxmum dTux opraxoB. Haxomei, Bery-
maer B JeiicTBUe BIMAHHE HEPBHON CHCTEMBI, KOTOpAs, B CBOI OYe-
pens, o0beguHseT (QYHKIME BCeX dJacTeil opraHmaMa B OHHO IIeloe.
Mpr Moram GBI 3/eCh He TOBOPHTH 0 (PYHKIHOHAJILHON LEI0CTHOCTIL
opraHM3Ma, TaK KaK MBI OTPAHMYIMIN HAIDy 3ajady H3YIeHHEeM MOp-
(oreneTHIECKOIT LEIOCTHOCTH, KOTOPAS IpefcTaBiser ceifuac mpobire-
My, ropasio MeHee paspaboramuylo. OmgHaro, ecian A NOJIePKHUBAIO
37ech CBA3YION[YI0 POJIb IEHTPANBHOH HePBHOH CHCTEMEI, TO TOJBKO
HOTOMY, 9To depe3 QYHKIHOHAIBHYIO JeATeJbHOCTh OT/[@NBHEIX JacTell
(opranoB) oHA OKa3bIBaeT KOODAMHHDYyIOIIee BIHNAHNE U HA HX pas-
BuTue. IIpeskie BCero, ACHO CKasHBaeTCd TPOPHUIECKOE BIMAHNE HEPB-
Hoit cucremsl (ocob6enHo B omeitax peremepamum: Illmamsrayses,
Bpysncr, lllorte), a Bo-BTOPHIX, ee ke BIMAHNE Yepe3 QYHKIHUIO Ha
mpomeccsl ructolormdeckoit puddepennuporku (ocobeHHo B opraHax
YyBCTB, B MBIIILAX). B 5ToT mepmoX pasBUTHA OpPramusMa, KOTOpHIil
B. Py naspan «pyHKIHOHAIBHEIMY», MOP(OreHeTHIECKAA LETOCTHOCTD
Pa3BUTHA TOJepKuBaeTCA INaBHHIM 06pa3oM PperyiATOPHBIM amma-
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aTOM, B COCT@B KOTOPOrO BXOJAT DHIOKDMHHAS U HepBHAS CHCTEMEL.

Nror sKe AIOapaT CoXpaiseT CBoe 3HAUeHHWEe H B 3DeJoM OpPTaHH3Me,
p KOTOpOM HeMHOrWe Hjymue eme opMooGpasoBaTelbHBEe TPOTEC-
¢l (HAIpUMep, Pa3BUTHe BTOPHIHEIX HOJOBHIX IPH3HAKOB) HAXONAT-
¢ TOJ ABHBIM KOUTPONeM 5HIOKDHHHOH (mampmMep, HOJOBHIX sKke-
ge3) W 0THACTH HEPBHOU CHCTEM. :

Bo BCAROM ciaydae, Ha OCHOBAHHME CKa3aHHOIO AOJUKHO GHITH CO-
pepIIeHHO fCHO, ITO HN HA ONHON CTafMA DA3BUTHA OPraHU3M He
ecTh MO3aMKa dUacTelf, opraHoB miam mnpusHakoB. OH pasBWBaeTcA
peerma Kak CremudHIecKH Ha JAHHOW CTaNMu pearupyiomee Iexoe.
Ha paHHEX CTaJMAX PpEAKNNM OPralH3Ma BBIABJIAIOTCA TIIABHBIM
obpasoM B mpomeccax opMooGpazosarmsa (cmenumdUIHEIX IIA Kayk-
Mol CTAIMH M JJIA KaK0H OTHeTbHON JacTH OpranmaMa), Ha IO3N-
HeHMNX CTajusax, mo Mepe nAupdepeHIUPOBKE, OHE IIPHOOPETAIOT
xapartep ofbrumbix Qopm musHeTeATedpHOCTH (CIEUPUIHBIX IS
KAUKOT0 OTHENbHOr0 Oprana, TKAHH: COKpAMlenne MBIIIIEI, BBIIEIe-
e CeKpeTa jKelessl I T. I.). OfHaKo M 9TH, COOCTBEHHO (HYHKIO-
HAJIBHBIE PEAKIIHH WMEIOT BCe Ke H u3BecTHoe (opMooOpaszoBaTenh-
[oe 3HaUYeNue A OKOHYATeNbHOR OTHUIN{OBKH CTPYKTYD.

Taxum o0pasoM, CYMeCTBYeT o04eHb CIOMHAs CHCTEMa CBaA3eil,
T. e. KOpperAnuil, o0beIUHAONX BCE YACTH PA3BUBAIOMIErOCH Opra-
HE3Ma B OfHO meXoe. Biaromaps HaIm9mio 3TUX CBs3ed, BHICTYHAIO-
MEX B POJTM OCIOBHBIX (DAKTOPOB WHAWBHYAILHOTO DA3BHTHA, U3
aiia ofpasyercss He CIAydaffHBId Xaoc opramoB M THKaHed, a mmaHo-
MepI0 TIOCTPOEHHEIl OPrarmmaM ¢ COTIACOBAHHO (PYHKIIMOHMPYIONIAME
qacTrsaMu.

IIpe:xme wem mepeiiTm Temeph K PacCMOTPEHHIO0 pasnddIdblXx Popm
CBSI3M MEJKIY YacTAMHU QpraHusMa M K anaju3y 3HAYCHMS OTHEeIb-
HBIX TUTOB KOPPENANHil B HINBUAYAIBHOM Pa3BUTHH, MBI OCTANOBHM-
CA eme TOJBKO Ha OJHOH xapakTepHoll 0co0eHHOCTH YKa3aHHBIX 3a-
BucuMocTel. IlourH Bce yKasaHHBIE KOPPEIANNE UMeOT Gojee wid
MeHee sIBHO BHIpaKeHHBIN PeryJIsSTOPHBIR Xapakrep.

Msur yixe oTMewasm IeTOCTHBIH XapakTep Ka:Rmoi gopMoobpasopa-
TenpHOR peaxnuu. Llemoctrocts Jgoboro eme He muddepeHmnpoBaH-
HOTO 3aYaTKa BHIPAMKAETCA He TOABKO B IIPOIfECCax ero NanbHeHIIero
HODMAJbIIoro PasBHTHSA, HO M HPH BCEX MOMBITKAX €70 PACUIeHEHUA.

ANNO emle Wa MepBHIX cTATUAX APOOIeHNS OGBHIYHO MOMKEeT OBITH
Paspmeneno ma 2—4 wacTu, KOTopble B NaNbHelmeM GyAyT pasBUBATH-
CA KayRpmas Kak Iledoe I MOTYT JaTh HAYAJ0 HOPMAJbHBIM OpraHus-
MaM yMemsimennoro pasmepa. Empe 066apIneit ogHOPOAHOCTBIO OTJIH-
9al0Tes pamHme 3avaTKE opranoB. Jlofas 9acTh TAKOro 3agaTHa INMpH
dKcrmepuMenTambnoM 00ocobIennn NaeT HAYalo HeJIoMy opramy. Tax,
HaOpuMep, me TOJBKO W3 YACTeH IIa3HOro Oy3HIPA, HO fajke M3 JaCTH
ONTMeHTHOro JUCTKA IJIa3Horo GOoKala IpHU ee W30JMANIY pasBHBAETCA
HeGombmoii, Ho BCce e IENBI IIa3HON GOKax co cBoeil peTHHOIL,
3PaukoBeiM wpaeM m nurmentibiM JuctkoM (H. JTparomupos). Taxum
06pazom IpH MHOTHMX TOBPeMJIEHMAX 3aYaTKOB HPOMCXOJAT BOCCTA-
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HOBJIeHNe HOPMAaIbHOH CTPYKTYPH opraHa. Bo Bcex arumx ciayuasax Ie-
JOCTHOCTE PeaKHHE ecTh HeoOXOIMMOe clIefcTBHe eHCTBUTeNBHON
OJIHOPOJTHOCTE JAHHOIO 3auaTHa.

Jra OJHOPOMHOCTH MMeeT, OJHAKO, BCET[Aa ITUIUL OTHOCHTEIbHBI
xapakrep. JlioGoit «unmu@@epeHTHEIY 3a9aTOK, He HMEHIWI emle
KauecTBeHHo o0ocoGuennsix wacreii, obmagaer, ofgmako, Bce Ke H3-
BECTHEIM cTpoeHueM (XoTsa OBl MOJSPHON CTPYKRTYpOil) M CBOMM Clie-
IMUIIECKIM DOJ0KEHUeM B CHCTEMe, COBMECTHO OTPelelIIOI[IMA Tip
MeHbIDell Mepe HEKOTOpBIE KOIMYECTBEHHBIE PasInIds B IPOIECcax
ofMena BemecTB. Y:Ke caMo fAiNO o6ramaer HONSPUON CTPYKTYPOIL,
a HepeIKo CBepX TOro M Golee CIOKHON AU epeHIUPOBKON TIa3MbL
¢ 30oHApPHBIM WA (HiaTepaJbHEIM paclpefeleHueM pPAas3IHIHBIX Be-
mecTB. JTa CTPYKTYpPa CO3MAETCA TACTHUHO emie Ipu 00pasoBamim
Aina B audHnKe. Takme KoJdudecTBeHHBle BHAYA/e DPAasnuyus B pac-
Tpe/ielieHUH W3BECTHHIX CYOCTAHIMI €CTeCTBEHIIO CBI3HIBAIOTCA TI0
MeHBIIe#i Mepe ¢ KOJIMYECTBEHHBIME jKe PA3TUYNAMH B (PU3HOIOTH-
YeCKOH AKTHBHOCTHM DA3AWYIHHIX vacrelt siima mau szagarka. Cosmaer-
CA W3BECTHAS TPANANUA B MHTEHCHBHOCTH (PH3MOJOTNIECKHX IIPOIeC-
coB. flilmo mam 3awaTok o0mamarOT OTHHOM IIOJIOCOM BBICIIEH aKTHB-
HOCTH W TPAJUEHTOM ee NAfeHHA K APYroMy momiocy. 11o Teopimn
Yaiinbga BO3HHKHOBEHME KAYeCTBEHHBIX DA3NUYUi TPOMCXOMUT HA
OCHOBE 3THX KOJMYECTBEHHBIX pas3amuuii, mpmaeM obracrs BHcIIei
(PU3AONOTHIECKOH AKTHBHOCTH OKA3BIBAGTCH AOMHHHUPYIOMEHd H faer
Havyajo wHaubojiee CHEIHAJTH3UPOBAHHEIM CTPyRTypaMm. Pasmamuinie
uuble mudHepeHITNPOBKA BO3HUKAIT HA PAa3HBIX YPOBHAX T'DAHEHTA.
Jlast mac 3mech BaJKHO OTMETHTDH, 4TO B TaKo# eme «mupudepent-
HOli» TpagHeHT-CHCTEMe MBI HMeeM BCe UDEAIIOCBUIKYM [ IIeT0CT-
gEIX $OopMOO6PA30BATEIBHEIX IIPOLECCOB. JKCIMEPUMENTAIBHOe pasje-
JdeHHe TAaKol CUCTEMBI HA YacTH  BeAeT K ee BOCCTAHOBIGHHIO,
B YMEHBIIEHHOM pa3Mepe, B KaKA0H ormeanHoil gacTi.

B cucteMax rpajmeHTOB OCYIIECTBISETCH, MO-BHIMMOMY, HEpPBIY-
Hblii  (JopMOOGPA30BATENBIBI ANMAPAT PEryJsITOPHOTO XapaKTepa.

JIndpdepeHnmpoBRa TAKOi CHCTEMBI ONpeNeJseTcs B3AUMOJecT-
BreM dacteil, oTAMYAIOIUXCA MHTEHCHBHOCTLI) CBoero MeTabosuama.

Onnako ¥ TO3THENMINNe KOPPETHAIIMOHUBIe CHCTEMBI, BO3HWKAIOIIILE
B pe3ylbTaTe KOUTAKTA dYacTeil PasiMIHOTO ITPOHCXOKAEHH, 001a-
AT TaKKe B 3HAUMTENBHOH Mepe peryiasTopilbimM xapakrtepom. Onn
HOIYCKAIOT He TOJBKO yMeHbLUIEHHe WJIHM yBejuuenne cBoeii obugei
Macchl, WU3MEHEHHe HHTEHCHBHOCTH Mop(Oremnbix BaamMmopeicTsuil,
HO B M3BECTHBIX HpPEfeNiax M B3aMMHBIE CMEIIeHHS KOMIIOHEHTOB B
IPOCTPAHCTBE M CABUTU BO BPEMEHIL.

Taxkmv oGpasoM, TedeHme HOPMAXbHOTO (POPMOOGPa30BAHMA OKa-
3BIBAETCS O M3BECTHOH CTENEeHH 3aIlUIMEeHHBIM OT BO3MOJKHBIX Ha-
pyliieHmii WOJ BAMAHMEM CIydYaifHBIX YKIOHEHHH BO BHENIHMX HIY
suyTpennnx Qaxrtopax passurus [cm. IImameraysem, 1940al. Boavr
muHCTBO  POpMO0OpA30BATENbHBIX DPEAKIUiT HMeer SBHO «Ieneco”
o0pasubiiiy xapakTep — OHH Kak OyAarTo o0ecmeddBaiOT cOIIacoBaH
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F0CTH B DACIONOKEHNN U OTHOCHTeNbHOH BeXwigHe opraHoB. Xpycra-
qMK rIa3a MOKeT B HEKOTOPBIX CIydasX PasBuThcA M 0e3 Tiasmoro
Gorasa, HO TONLKO KOHTAKT riasHoro Gokama ¢ BKTojepMoil ompere-
aeT TOUHYIO JIOKaJIW3ANWIO 3aJaTKa, T. €. obecmeumBaeT HOPMAIb-
moe ero moioskenne. MV BolokmECTOE AApO XpycTalmKa W peTHHA
MOTYT pasBATHCA HE3ABMCUMO JIPYT OT ApyTa, OHAKO B HOPMATHLHOM
#x KOHTaKTe 00eclednBaeTcs TOUHAs OPHEHTHPOBKA THCTONOTAIECKAX
cTpykTyp. HepBHas MIACTHEKA M 3a¥aTKM Ila3 MOTYT WHOTHA Das-
puThCS M 0e3 KOHTaKTa ¢ KDBIMIeil MepPBUYIHON KUINKH, OHAKO HX
mopMaipHaA NHPOHEepennpoBKa, MOI0KeHEE W PABMEPHl OLIPEIeNAI0T-
¢ oTmM KouTakroM. Ilpm skcmepuMmenrambmbix Hedexrax miaw
HeHOPMAIBHOM DPa3BATHH OPeXopAalbHOH FAaCTH KPHIIIN HepBUIHOH
KAIMKA TEPAeTCsT CHMMETDPHS B 00pasoBaHWW TITasHbIX 3aYaTKOB H
oOpasyeTcsi OJHH TIJa3 BMeCTO JBYX — Da3BHBAETCA NHKJIONESA
[Adelmann, 1936]. Ilpnm yMeHbmenmm pasMepoB riasmoro Gokama
yMmenpmmaloTca ¥ pasMepsl  sakmankum  xpycramnka  (Ilmemamm
u 1p.). Ilpn ymenbmenny o6heMa KDHINIM ITePBUYHON KHIIKHA COKpa-
DIAIOTCA E PasMepsl HepBHoM mmactwEku. ONHUM CIOBOM MBI B GOJb-
NIEHCTBe CIydaeB HAGIOAAeM COTIACOBAHHBIE «IIelecoo0pasHbIe»
peakiuu, obecHeunBaloNle pasBUTHE HOPMBI Jla)Ke IPH H3BECTHBIX
HAPYIMeHnusX TojioKenusa (HampuMep, riazmoro Goxanra) WIm pasme-
po (xopmomesomepmsl) uacreii. He B Menbureit Mepe Gpocaercs B
raasa menecoobpasHOCTh pearnumii ma QyHRIEOHANbLHBIE B3aHMO3aBH-
caumocT. Muorme ombitsr Jlersaiinepa (Detwiler) mowasanm szasmem-
MOCTH PasBUTHSL HEDBIEIX IEHTPOB OT Uepudepuu, TpudeM yBeamye-
Hue 3710l mepmepunm, T. €. 06IACTH WHIIEPBANNA, HeH30EKHO BAETET
3a co0oif TumepIasmi0 HEPBHOTO IEHTPA, BHPAKAIONIYIOCI H B
VBeIMYEHUA dHUCIAa W B YBETMYEHHH pPAa3MEpOB OTAEIBHEX HEPBHBIX
KiIeTor. Peaxmma MBIIInl Ha HePBHBIE pasfpasKends IpeacTaBjIaeT
He MeHee APKYI0 WILTIOCTPANMIO HANIETO MOJOMKEHHA 0 PEryIATOPHOM
Xapaktepe GOABIIMHCTBA B3amMo3aBHcuMocTel. [Ipm HaclaemcTBeHHBIX
medexrax B MEHTPAJIBHOH HEPBHOH CHCTEMe y TAHIYIOI[EH pachl KO-
POTKOXBOCTOBLIX MEIMIEH, Korfla MHHEPBAMMA OpPrama CIyXa OTCYTCT-
BOBaja, HaOMI0alach OCTANOBKA B PAa3BUTHH M YACTUYHAS [ereHe-
pamua mabupuura [Bonnevie, 1936]. IMosTomy 3pmecs ocoGo caemyer
TOMYePKHYTh, YTO BIOJHE HOPMAJIBHO MIET PasBUTHE M3BECTHOH TacTH
JUMbs B HOPMAJLHOM OKpy:emmm (Kak TOKAa3aHo Ha TPHBEEHHBIX
omerrax Tonbrdperepa), Ipu Haamuuu HopMaJbHBIX chaseir. Ileneco-
00pasHOCTh peakIuu CKAa3HBAETCA 3716Ch MMEHHO TOJLKO B COOTHOMIE-
HUAX ¢ TeM OKpy/ieHmeM, ¢ TOH Cpeloil, B KOTODHIX HCTOPHIECKH
mno ¢opMuposanme mamHoro oprama. FEciam paspmBaiomuiicst a3
HOPUBECTH B KONTAKT CO CIYXOBEIM Iy3sipbkoM (CBA3L HeHOpMalb-
HAas), To OH pearupyeT ABHO Hemeldecoobpasno — oB6paszoBaHmeM o-
6aBoumofi cerwatkm Ha Mecre Komrakrta [Jlparommpos, 19371, mpnm
yaarenmm mepegneil 9acTd 3MTOAEePMEI Y TPHTOHA PA3BHBAETCH BMECTA
OnHOf mapm GamamcepoB Tedbli NYyYOK HX, BEEPOM OIOACHIBAIONTMIL
Opromuyio croporny roxosst (Bammuckmit). Y3 9T0ro oHOTO MOMKHO ©

IS A IImansraysen
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GobIIolt MOMelt BePOATHOCTH BHIBECTH 3aKIIOUEHUE, ITO BCA DT «IIe-
TecooGpasHOCTb» peakuuii mphm KOHTAKTe ofHoil pasBmBatommeiics
9acTH € APYTOil ecTh Pe3yIbTaT MCTOPUUECKOTO PA3BUTHAL, T. €. IBO-
JIIOUUKN BCEro MeXaHU3Ma {-)M6pI/IOHaJILHOI‘0 pa3BuTHUA. K stum Bom-
pocaM MEI ele BepDHeMcs B KOHIle Halleii pa0oTel, a Tedeph IIOMEI-
TaeMcs BHIJAENUTH THNWYHBIE (POPMBI 3aBUCHMOCTell, KOTODHIE OTBET-
CTBeHHBI 3a HOpDMaJlbllo€ pa3BHTHE OpPraHW3Ma KaK COTJIACOBAHHOIG
meJioro.

1. Tanst koppensnuii u UX obmiee 3HaYCHHE
B MHAMBUAXYAJIPHOM Pa3BATAN

O6G30p pasaumvHBIX NMONBLITOK KiaccuPuKammu pasunix GopM B3anu-
MO3aBHCHMOCTEH opramoB GBI MHOIO YiKe CHIeJaH B JPYTOM MecTe
[1938], u s 3mech me Gymay ® »roMy BosBpamathcsa. OTMedy TONBKO,
9T0 MH 3[[eChb TOBODMM O KODPENSIMsAX He B CTATHICCKOM IOHHMa-
HHEU TIPOCTOTO COCYHIECTBOBAHWA OPramoB WM IIPU3NAKOB, 4 HMeeM
BCerfa B BUAY B3aKOHOMEPHOCTH B COOTHOCHTCIHHOM WX H3MEHEHWH.
Hpome Toro, msr mmeeM B BuAy He (Pu3noIormvyecKue KOppeNAmin B
IINPOKOM CMBICIIE CI0Ba, CIHEHOBATEIbHO HE B3aMMO3aBUCHMOCTU B
o0blyHOM (PYHKOMOHMPOBAUWE OPTaHOB, a TAKHE B3AWMO3aBUCHMOCTIH,
KoTopsle BBIpayKaioTes B (opMooOpasoBaTeldbHBIX mpomeccax (Mop-
doreneTnIecKEe KOPPEIANNN B TIMPOKOM cMbicie ciaosa). U, Hako-
HeH, CYUTAI0 HYKHBIM 0c000 HOAUEPKHYTH, YTO MBI GyleM BMecTe €
aram. A. H. CeBepmoBbiM TBepflo pasiamdyarh cOOCTBEHHO KOPPEILANH
KAk B3aMMO3aBHCHMOCTH (HPOPMOOGPA30BATEIBIIBIX TPOIECCOB B HWILH-
BUIyanbHOM passutuun u (Qumierndeckue woppemsmuu (JI. Tlmare),
IIH KOOPAMHANNE, KaK B3aMMO3aBUCHMOCTH B (DHIOT€HETHUECKOM
npeo6pasoBanum opramoB. Ml mMeeM B 3THX CIy4YasdX 3aBIHCHMOCTH
COBEPIMEHHO PABIMYHOre MOPSANKA, KOTOPBIe HHU B KaKOil Mepe Heln3s
CBeCTH OJHY K [PYTOi, TOUHO TAK e KAK HEJSb3d CBECTH 3aKOHOMep-
HOCTH (HUIOreHeTHYECKOTO PABBHTUSI K SaKOMOMEPHOCTAM WHINBU-
myajapHoro pasBatua. fl aTo ocofo MOAUEPKWBAI0, TAK KAK emle He
BCe AaBTOPHl JOILIM [0 TOHMMAHUSI HeoOXOMUMMOCTH TaKoro pas-
rpaHmgeHns.

[Ipn KOpPETATHUAX CBA3L MEMKAY 4acTAME (wIenaMm KOPpesIHoH-
HoOll Hapsl WM IeNw) MOKeT OCYHIeCTBIATLCS PABHBIME CHOCOGaMH
(mepBuas cBA3L, TOpPMOHATLHAA WM BOOGMIe XMMUYecKasa, LPSMOi
KOHTAKT). 3aBHCHAMOCTL MOMKeT MMeTh XapaKTep HEeI0CPefiCcTBeIHoll
N TocpefcTBenHod (QYyHKIWOHANBHON 3aBUCUMOCTH, OPAMON Wil
obparnoil, Jlse TacTu MOIyT B CBOWX H3MEHEHIIAX 3aBICETH OT OJIION
TpeTheil YacTn. 3aBHCUMOCTH MOJKET BHIDAsKAThCA B 0OPAaTHMBIX ILIH
meoOpatuMblx uaMeHeHusX. OHa MOKeT HPOABIATHCA B Moporene-
TUYECKNX HPOIECCAaX Y B3POCIOTO sKHBOTHOrO (HANpuMep, B pasBUTHH
BTOPHYHBIX ITOJOBBIX IPH3HAKOB, PA3BATHM ONEPERMs M T. I1.), HJIH B
mporieccax, oIPeReNATONINK 3aKIaJKy ¥ PA3BUTIIe OPTaHOB y dMOpHO-
HA, JHYMHKA WY MOJOJOT0 KIBOTHOTO. MOKHO CTpOHTH riaccuu-
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gaiTio KOPPeIANmii Ha OCHOBAHNY Pa3INTHEIX KPHTePUeB: HalpuMep,
10 XapakTepy CBAsm (MeXaHmieckne, (UIMKO-XMMUUECKHE, XIMUTe-
cxie), A100 10 XapaKTepy OCYmIecTBIAeMBIX H3MeHeHuH (9BoKarum,
cTEMYJIALNNA, JeIPecCHt, aCCHMMIANMN), TG0, HAaKOWell, MO cIelu-
(rrgecKIM GuojJornieckuM QakTopaM OUTOTeHesa, HPH IOCPeNicThe
KOTOPHIX PEATH3YeTCA JAHHAS B3AMMO3ABHCHMOCT. Ha pasamumsix
craj(AAX OHTOTeNe3a OHHM HMEIOT Da3HBI XapaKTep M pa3Hoe 3HAde-
ime. XOTA 3/1ech U HeJb3d IPOBECTH TBEPABIX rpalieil, Bce JKe MOM-
1o yKasaTh H3BECTHYI0 IIOCTe[0BATENbIOCTE B CMelle pA3IMIIIbIX
¢opm B3aEMO3ABHCHMOCTell. 3aBHCHMOCTD MOKeT OUPENeIATHCSA,
[0-BHJAMOMY, HEIOCDe[CTBEHHO HACIeJ[CTBEHHEIME (aKTopaMu pas-
puTths, T. €. remamm (BepoAaTHo, Uepes Kakume-TO OHOXUMUYECKUEe
IpoIeccH, HAyIe B KIETKaX TOT0 CaMOor0 Marepmanxa, B KOTOPOM
peann3yloOTCA W3MeHeHHA); TaKHe B3aNMO3ABHCHMOCTH 5 HA3BIBAIO
rermoMHBIME, B3aEM03aBHCHMOCTH MOKET OIpPENledATHCH COOCTBENHO
pHyTpeHHUME (aKropaMn pasBHTHs (TOMe HACHEACTBEHHBIMH, IO
0CYIIECTRIAEMBIMH OyTeM Iepefadyl BellecTB WIN Bo30y:KIEeHHS He-
IIOCPeICTBEHHO OT ONHON YacTH K APYroil); TaKme B3aMMO3aBUCH-
MOCTH f HaseiBal0 MopdoreHeTnuecKnMu (B y3KOM CMBICJIE CJOBA).
Haxomen, B3auMo3aBHCHMOCTH B (POPMOOOPABOBAHUU MOJKET OLmpeje-
TATHCA 3ABUCHMOCTBIO B AeUHUTHBHBIX QYHKmUAX (HpmueM un3Mene-
uie B CTPOGHHMM WIeHAa KOPPEeNANHOHHOW UAPH WIH 1T 3aBHCUT OT
camMoro (DYHKI{HOHMPOBAHWA [AHHOTO WIEHA); TaKWe B3aHMO3aBHCH-
MOCTH S HA3BAJ YPTOHTHYECKUIMH.

1. I'enomHnvie Koppesayul TPeICcTABIAIOT €060l 3aBHCHMOCTH B
dopMoobpasosaunn wacreii, o0yciaoBIeHHbe Gojlee MU MeHee HEIo-
~PefCTBEHHO HAcJeXCTBEHHHIMH (DaKTOpaMu pPasBATHA, T. €. reHaMIL.
JTa 3aBHCHMOCTH MOKeT TOKOHTHCA Ha MHOKECTBEHHOM [eiicTBIH
ONHUX W TeX jKe reHos (ABIeHHA «IIeflorpommaMay, wim (eHoTeHe-
THYeCKHe Koppedsamun) uixn Ha AuddepeninupoBaHHOM HelcTBHH
OTHEeNBNBIX TecHo CHeIUIeHNBIX HacHeNICTBeHHBIX (ParTopos (XpoMo-
COMHBIe KOPPeJANAN).

B stoM ciydae mpuXofuTcs MOMYCTHTH, UTO OJNM W Te ke TeHHI,
ydacTByoomue B OOmIEX mpoIeccax KIETOYHOro o0Mena, ompeensioT
CXO/[HOe WM, BO BCAKOM CJIydae, 3aKOHOMEpPHO OTJIHYHOE TeUeHHe
KaKdaX-10 mporeccoB, OBITh MOMKeT GHOXHMUYECKOT0 IODAAKA, B pas-
HBIX 9qacTAX OprammsMa. JTOro POJia KOPPeIANUH BRIJEIAITCA He IO
PeHE (MYeCKOMY METOAY HMX BCKPBITHA, & IO WX 3aBHCHMOCTH OT Ha-
CleficTBeHHEIX JaKTOPOB, IposBIAOmMUX cBoe auddepenuambEOe
fleiicTBie HemocpefCcTBEHHO B TOM MaTepualle, KOTOPHLA o0HapyKUBAeT
CONpPAKeHHOCTE HM3MeHeHHI., OTOro poja B3aBHCUMOCTL SBJISETCA,
ClleNioBaTeIbHO, BCEI[a 3aBHCUMOCTEI0O B (opMO0OpA30BAHUH ABYX WIH

0llee wacreii He IPYr OT APYra, a OT HEKOTOPHIX OOIMX BHYTpH-
RIeroInsIx mpoueccos. IIpuMepoB CleIIeHUs g He IPHBOKY, TaK Kak
9TH CBASHM He MMeIOT NS Hac Goxbmioro sHaveHus. Urto ke wacaer-
C1 3aBuCHMocTeit (heHOreHETHIECKOr0 XapaKrepa, TO OHH ObLIH Haii-
MeHs! eme Mempmedem Ha ropoXe: pacTeHHsA ¢ HyPIyPHBIME I{BeTaMu

2%
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HMeIOT KpacHble MATHA B NasyXaxX JHCTBEB, M ceMeHa MOKDHITHL Cepoi
KoKypoil. Bee »1m maMeneHma oOyCHOBIEHEI H3MEHEHHEM TOJBKO
OJHOTO HACHEJACTBEeHHOro (haKkTopa M 3aTpParmBaioT, OYEBUAHO, BOOO-
Ime OpoIeccH o0pasoBaHHA KpacHOro murMenrta. Mmuoro takmx sa-
BECHMOCTel m3BecTno maa gposodmasr. Myramus rudimentary o6ma-
Jaer ¥e TOJBKO PEJYyMUPOBAHHBIMU KPBUILSAMH, HO U yKOPOUEIIHBIMIL
3aJHUMH HOKKAMMN, HApPyNIEHHAMH OpPOLECcCa OTKIAJBIBAHMA SII
caMKaMi H TOHHKeIHOH musHecnocobHocTsio. Myramns dachs oGua-
flaeT YKOPOYEHHBIME HOJKKAME, H3MEHEHHBIM JKIIKOBAMHEM KPHITA U
HEeKOTOPHIM yMeHBIIeHHeM ero pasMepos. Myramma vestigial omama-
eT DPYAEMEHTApHEIMA KPBUIBAMY, peRyIUpPOBAHHLIME TajbTepaMu I
M3MEeHEIHBIM I[OJIO}KEeHHMEM 3afHuX MeTHHOK Ha cKioTemtyMe., Myra-
mus vortex OTIMYaeTCsA He TONBKO HADPYINeHHEM PACIONOMKEHHA IIe-
THIOK, HO H IWTCMEHTHBIMU MATHAMHE, OKPY/KEHHBIMH BAJIHKOM, Ha
Ipyqad, a TaKKe CHUKEHHBIMU JKU3HECIIOCOOHOCTHI0O U MIIONOBUTOCTHIO,
Myramus bent ofGmamaer COTHYTHIMM KpPBUIBAMH, YKOPOUYeHHBIME I
H30THYTBIME HOMKKAMM, a IPH BOCHHMTAHUU IPH HHU3KOH TeMmeparype
yV Hee TOABIsETCA B PAN OPYruX WH3MeHeHHi, KaK «Horpyberme»
rras (mempaBUAbHEIE BOJNOCKE MekTy ¢aceTkamMm), HapymieHue
pacmonoReHNa METHHOK Ha TPyJAu W M3MeHEeHHEe OJHOH M3 jIVIOKR Ha
kpbite. Myranus dichaete BeIpasKaeTcss B pefyRIuu IpyZHBEIX IIeTH-
HOK H B PacXOK[eHNH KpbLibeB. KpoMe 3THX MOpQOIOTHYECKUX MPHU-
3HAKOB HOYTH BCe MYTAI[MM CBS3AHEL ¢ HOHWKEHWEM SKU3HECHoco0-
HOCTH W IUIOMOBUTOCTH, T. €. ¢ PANOM (PUBUOMOTHISCKUX H3MEHEeIIHI.

Y Kyp moIEmaKTHIMS, T. €. YABOeHHEe B 00JACTH HEPBOTO MAIBIA
3aj(Hell KOHEYHOCTH, NPOABIAETCA IMOPHOHAILHO H B CXO[HOM, XOTH
O Topasfo MeHee BBIPAKEHHOM, y[JBOEHHHN IEepPBOTO Halblia IepemxHei
KoHeuHocTH. B GoabOImHcTBe ClAydaes TaKkme M3MeHEHUA BOBHHKAIOT B
9aCTAX Tejda, MeKIY KOTOPHIMH HeT HemOCpeNcTBEHHOH Mopdoreme-
THIecKoH CcBA3K. 1103TOMY MBI BEINYSKIEHB CMOTPETH HA BTH MYyTAaHT-
HEle NPA3HAKA KAk Ha Pe3yJabTaT M3MEHEHNS BO BHYTPUKIETOIHEIX
nporeccax, MOIYYalOMUi pasiMdHoe BEIDAsKeNne B DPa3iamaHo mud-
(depeHnEPOBAHHEIX JACTAX Tesa.

2. Mopgozeneruneckue Koppeaayuy — B3aHMO3ABUCHMOCTH  BO
BaEyTpeHHEX (AKTOPaX OHTOrEHETHIECKOro pasBuTHs (B TecHOM
cMbicie clioBa). KoHedHO, W 9TH B3aMMO3aBHCHMOCTH HaCJIeJCTBEH-
HHI, T. €. ONpeJelIATCA, B KOHEUHOM cdeTe, rellaMy, IpudeM Hepes-
KO BBIPQKAIOTCSI B IUIEHOTPONHOM JeHiCTBHE OJHOTO OIpPeeleHHOrd
reHa; OfHAKO OHH peaJu3yloTcsa He IPAMO, a depes HOCPeJCTBO BH[-
MHIX ¥ ACHO QHAJNW3HPYEMBIX 3aBHCHMocTeit MeKEy aAsyMA (miau Go- |
nee) MoporeHeTHIECKMME WporeccaMu. dJamie BCero 3TH 3aBUCH-
MOCTE OIPE[eNHIOTCA faske OPSIMBEIM KOHTAKTOM WA HeIOCDeJICTBell-
HOI Tepefavedl KIETOYHOrO Marepmala OT O[HOM JACTHM K [APYrou.

MopgoreneTaueckie KOPPeIANEN B 0COOEHNOCTH XapaKTePHHL HJIA
smGpuonantroro  («HoQyHKIMOHATBHOIO») TepHoxa pasBUTHA X
OpefICTABIAIOT LPEMOT YCHJIOHHOr0 B HACTOAMEE BPEMA M3YTeHUA
«MeXaHAKU», Win «Qusnonornuy, passuTad. B 310M cioydae mMeroTcd,
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cJIef0BATeNbHO, B BHJy SKCHEPUMEHTAILHO I nyTeM CPaBHeHIs
yCTaHaBJIIZ[BaEMLIe 3aBHCHMOCTH MEKAy DPasBHTHEM OJIHOH TacTH U
ompejleTeHIeM KaiecTsa I KoamyecTBa Hpyroil dacru. Kar moka-
pBAI0T JAHHBIC MEXAHWKW DABBUTHA, HA TAKAX Moptboreﬂemqecxmf
KoppeANHAX IOKOUTCA y MO3BOHOTHBIX GOJBIINICTBO COOTHONIENHH
B BeguInEHE, ¢dopMe m pacHoloKeHHH OTHeJbUBIX OpPraHoB H HX
gacreil BEHYTPA OPraHH3Ma.

Puc. 3. Hndyryus dobasounviz

0CceabIE OPRAN0E Y TPUTORA 8 pe-

ayabTaTE nepecalrxu Kycouka

gepxuell eybul baacTonopa, 1. e.

sarepuara 6ydywell zopdomeso-
* gepmvt [ nemnann, 1936]

Ha paHHOX crafuax pasBUTHA HTO 3aBUCUMOCTH MeRy obma-
CTAME AUNA, PasIMYAOMIEMUCA [0 CBOEH CTPYKType u (puamosioru-
qecKoll aKTEBHOCTH (HmepBWYHEI rpajpument). Ilosgmee mofoGHoro ke
pofa 3aBHCHMOCTH yCTAHABINBAIOTCSA BHYTpH mioboll «Hepmddepennn-
poBaHHOI» dacTm 3apoabima, ofpasylomeil obocoblennyn cucTeMy
WIH  3a9aTOK — OJacTofepMy, B3apofHINeBBIi JHCTOEK, XOpHAOMes30-
mepMy, HePBHYW OIACTMHKRY H T. [l. (BTOpPHYHBlE TIpaJMEHTHI).
Habuiofaercst msBecTHAS (HOJAPHOCTBY, WIM (PETHOHAIBIOCTHY,
ABIAONAACA OCHOBOH mis panbmefimmx puddepenruponok. Ilo mepe
TIPOXO/KMEeHUsT HepBEIX Ke (OopMooOGpPa3oBATENBHEIX  MPOLECCOB,
yCTaHABINBAIOTCA, OJHAKO, M HOBHE B3aMMO3aBUCHMOCTH MERIY
YACTAMM PA3IMIHOTO IPOMCXOMIE IS,

MuorouncieHEble  3aBHCEMOCTH 9TOTO pOfla OBUIM  BCKPBITH
KnaccmgeckmMu  sKcemepuMenTamm I, Illmemanna @ ero mxoxsr
[Spemann, 1936]. DruMu sKcmepuMeHTaME GBLIO HOKA3aHo, 9TO COB-
MECTHEIN 3a9aTOK XODAH U Me30[epMbl («KpHILIA MePBHTHON KUTIKWY )
ABJSETCA B POJIU MHIYKTOPA, OLPeeAIONero Ipu HEeMoCPeCTBEHHOM
KOHTaKTe pasBUTHe LEHTPAalIbHON HEPBHOW CHCTEMBHI B Ipuieraromeit
sKkronepMe (puc. 3). CooTHOIIEHAA B HOJOKEHHE U PasMepax 0CEeBBIX
OPraHoB IIO3BOHOYHBIX ONpENleNAITCA 3aBHCHIMOCTAME B IpoIeccax
3akmamkm (TouHee — feTepMuUHANUY) ¥ JAXbHEHINEr0 PasBUTHA ITHX
opranos. CooTBETCTBUE B MONOKEHUN, BEJNINHE U CTPYKTYpE XPycTa-
THKa M0 OTHONIEHMIO K IMIa3HOMY 0OKAJy yCTAHABIHBAETCS B PEe3ylb-
Tare momoGuoit ske Mopdorenernaeckoir sasucumoct (puc. 4). Tourmo
TaK ke mpeofpasoBamme DKTOJIEPMEl B HADY/KHYH YacTh POTOBMIBI
OmpenessteTcsi KOHTAKTOM € XPYCTaXumKoM Tiasa. TomorpadmyecKoe
COOTBeTCTBHE MEJKIY CIYXOBO KamcyJiofi vepema M HepemOHIATHIM
TalupunToM yxa onpefeNseTca 3aBHCHMOCTBIO 3aKIAJKH CKeIeTHOI
KaNCyabr oT CAYXOBOTO My3BIPBKA, KAK 9TO OBLIO YCTAHOBIEHO DKCHE-
bPumMenraMu mepecajku [I. @uiaaroeiM. Hopmanbroe passuTue ckene-
Ta KOHEYHOCTH BO3MOKHO JIMOIH MDY B3aMMOJeHCTBHM Me30[epMallb-
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HOH 3aKJAfKA KOHEYHOCTH ¢ 9KTOAEPMANBHLIM DHOATENHEM, KAK 3TO
yeranosieso B. Danmuuckum. Passmrme KpecrmoBhix peGep ompefiesns-
. eTCA YCTAHOBIEHWEM KOHTAKTA C HOAB3JAOLIHEIMI KOCTAME Ta3a, Kak
aTo mokasamo skcuepmMentamu H. Iparommposa [1932]. BapaGannas
UepeNoHKa pasBmBaeTca y aM(mumil B 3aBECHUMOCTH OT KOJBIE0Opas-
Horo GapaGammoro xpsuma [Helff, 1928]. O6Gpasosamue porosoro
OTBEPCTHSA 3aBHCHT OT KOHTAKTa DKTOAEPMBI C DHTOJAEPMOH HepemHei

RSN

Puc. 4. Pageurue zpycrasura u3 6HYrpeHHezo aAUCTEA IKTOJepMbl Ha MecTe ee
Konrakra ¢ 2naskoii wawei [Pabav, yur.: Hinemann, 1936]

~

knmen [Adams, 1924]. Bopomka mosra saBmcmma B cBoeM 06paso-
panmm or nepeguero komua xopAsl (T. Bexmaxosa). Cermenramus
CIMEHOMO3rOBBIX FAHTJIMEB M HEPBOB 3aBUCUT OT MYCKYILHON CerMeH-
rague [Detwiler, 1933]. Moskuro Gslio GBI HpHEBECTH eIje MHOTrQ HpH-
MepoB TAKOTO pofa MOpQoreHeTHWIECKHX 3aBHCHMOCTEil HA pPA3HBIX
craguax passuruA. Bo Beex 9THX COydaAx HAPYIIEHWE HOJOMKEHHS
OTHOT0 KOMIOHEHTA CKA3hIBAETCA B BHJEe M3MEHEHWA HONOKEHMA WIN
fasKe B BHMIE HAPYNICHAS PASBUTHS] APYTOr0 KOMIOHEHTA KOPPEIAAOH-
Hoit mapsl, Ha pammmx cragmsax 9MOPHOHAIHHOrO PA3BUTUA JTH 3aBH-
cEMoCTH OBIBAJOT UPE3BBIYAMHO CIOMHBIME M IOCIEIOBATENLHO 0XBa-
THIBAIOT BECHMA MHOIHE 9YacTd. TaK, HAOpEMep, ¥ HO3BOHOYHEIX 3a-
KIajiKa XOpJbl W MEe30/lepPMELl OmpeJesder DPASBUTHE MO3ra M OPTaHOB
uyBcTB (3pemma, o6OHAHMA M CIyXa); 3a9aTKH oprana oGOHAHUS 1
oprama ciIyxa OUpPelelA0T DPAa3BATHE COOTBETCTBYIOMIAX CKeIeTHBIX
RANCyJI; 3a9aTOK INIA3a OIpefelsAeT PasBATHE XPYCTAINKA; XPYCTAIHK
onpefeasier 06pasoBande POrOBHIE U T. K.

Taxkum o6pasoM, MBL B caMOM fejie BOAWM IOCTeIeHHOE pa3sBep-
THIBAHEE TIOCJe/[0BATEIHHEIX 3BEHBEB KOPPEIALHOHHOH memu, B KOTO-
poii maMeHeHHe IepBOro 3BeHAa Hema0exHO BJIeUeT 3a coboil mameme-
Hie Beex moclefyiomux. Mopdorenermdeckne koppersnau HaGmIo-
JAIOTCA, OHAKO HE TOJHKO HA DAHHHX CTAAHAX dMODHOHAIBLHOIO pa3-
BATHA, Ho # BooOIle Ha BCeX cTafUIX HE3aKOHYEHHOIO eiqe Mopgo-
regesa E 3aXBATHIBAIOT He TOJNBKO OCHOBHEIE OPTaHLI H IPU3HAKE
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opraHu3aIIoHHOro Xapakrepa, HO m Oomee Melrme ocoGeHHOCTH,
ormgaoNEe Ty WK WHYIO FPYNIy OPTraHm3MoB, Kak, HAITPHMeE], fasKe
npu3HAKA PacoBoro xapakrepa. K wmopgoremernmseckum Koppems-
juAM OTHOCHTCH, HAWpumep, usydemnas muow [1934] sammeumocts -
MeRIYy PA3BATHEM ONEPeHHA HOT y MOXHOHOIMX Kyp M 6paxumaxTi-
gueit (yKopodeHWe Yerseproro maianna). UeM pampille m deM nolHee
pasBEBAeTC ONEDeHHe HOTM, Tem Golee yKOPATHBACTCA YeTBEPTHIT
qamzer; (pue. 5). OgmoBpeMenno ¢ yxo-
pogenmeM DasBUBASTCA XapaKTepHHIH
nopcalbHBIH n3ra® manena, a mpd 3Ha-
yHTEIBHOM DPAasBATHA GpaxwgaKTHIAR
HeJOPa3BUBAETCA KOTOTh. JTa 3aBHCH-
MOCTH 00LACHARTCH HEHOCPEeNCTBEHHBIM
penoib3oBaEMeM (acCUMANANNS) CKe-
JTeTHOTO MATEpHWalia YeTBePTOTO HATbIA
Ha TOCTPOGHHE 3aKJANOK ITepheB, KAk
9TO0 BUJHO W3 CPABHEHWA dMOpPUOHAIE-
HOTO PA3BETHA KOHEUHOCTEH MOXHOHO-
™MX ¥ OOBIKHOBEHHBIX TOJOHOTHX KypP.
Ilogo6uas e B3aBUCEMOCTH O0HApPY-
JROBAGTCA MEKIYy 3aKIAJKON CKeJera
JUITHEeTO TNAJNbOA W 3AKIATKOR omepe-
mus Kpuina (KpHUTHIMKA) y IOMAaK-
TMIRHEEIX  Kyp. Mopdoremermueckas Puc. 5. Pazsutue onepenus nozu
u odmnospemennoe nedopasgurue
KODPONANUA HMEETCS TAKKE MOMIY  oroonroen naasya (Gpazudar-
I‘HI[pODjquaJIPIeﬁ n JIe(f)OpMEpOBaHHBIM Tuﬂug) Yy MOLHOHOZUL KYP
YepemoM Y MHOTHX XOXJATHIX Ryp, IpH-
1eM KpaltHEe cTemeEM meopMamud B
HETOPa3BUTUA KpPHIMIM wepena MoCTUraloTcs ¥ KYP ¢ MAKCHMANLHBIM
pasgurtnem rtuupomedammm [IllImaneraysen, 1935], a Tamme Memxmy
dopmoii rpeGHA, XapaKTepoM HOCOBOR TEPETOPOIKY W PA3BHTHEM HO-
COBHIX KoCTeH .

B Hexoropuix caywasx B3amM0o3aBHCHMOCTH DPACOBEIX UPH3HAKOB,
HONOOHBIX TONBLKO dTQ NPMBEIEHHBIM, TPYNHO ObIBAEGT IIPOBECTH
rpaHb Mexay MopdoremeTmuecKHMm W (eHoTeHeTwIecKuMu (TeHOM-
HEIMW) KOppeJAMHAMH. YIOMSHYTHIe 3jech Mop(oreHeTuIecKne
KOppeNgnuy ABISIOTCH Kak pa3 BHIpajKeHWeM IJIeiloTpomHoro meicr-
BUS  HEKOTOPHIX YiKe WBYYEHHBIX HACJEACTBEIHBIX (AKTOpPOB.
Taxum o6pasoM, rasamocs OB, MOJKHO BTH KOPPEIANNA OTHECTH K

eHoreHermieckuM RopperamuaM. OfHaKo B clydyae HAIWIAA SBHHIX,
T. €. I3y4eHHBIX, a He TOJbKO IIPe/IloaraeMbIX 3aBUCHMOCTEIl HMOpHO-
HANBHBEIX mpolleccoB (HeTEPMUHAIIMH, 3aKIATKA, 3aBACHMOTO poOCTa
1 nuddepernupoBKN OPraHOB M dacTelf) A MPeIaraio MOJIb30BATHCA
TepMuEHOM MoporeHeTniecKoil KOpPelanuy He3aBHCAMO OT TOTrO, H3y-
9€Ha JW HacleNCcTBeHHAs MPUPONA (aKTOPOB, OHpPeflellAONINX PasBH-
THe 3THX wacrTelf, ¥ MMeIOTCA TH 371ech obmne (arropsl (reHsI) miIm
COBepuienmo pasamYHEbIe, T. €. MMEIOTCS JNH TYT ABJIEHHA ILIeioTpo-
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ou3Ma Wi HACHeCTBEHHAd 3aBUCHMOCTL OKasbiBaerca 0oNee CIOIK-
Hoil, TepMUMH reHOMHBIX KOppeMANNWHA MBI COXpaHAeM 3a TeMH Ha-
CIC/ICTBEHHBIME  3aBHCHMOCTAME, KOTOpHIE He IPOABIAIOTCA BO
B3AMMOCBSI3M MOPHOTEHETUIECKIX IPOMECcCoB, a, Hao0opoT, KACAKTICH
060cobIeHHIX YacTeil ¢ He3ABUCHMEIM APYT OT npyra puddepenmupo-
BarnneM (OfHAKO BHYTPEHHHE, HACIEACTBERHLIC (DAKTOPH OKA3BIBAIOT
B BTHX YaCTAX 3aKOHOMEPHO CBA3AHHOE, XOTA Ol M OTIMYHOe, JeHCT-
BHE HA BHYTPHKIGTOYHbIE MPOMECCH).

Mopdorenerndaecke KOPpPeNAOUM CTONH PA3mO00pasHbl B CBOUX
OpOMABIEHUAX, UYTO BHONHE eCTecTBeHHo TpeGoBaTh HANbHEHIIETo
paculeBEeHNA HToro HoHATHA. [[Ia melell HacTOAWEro MCCIeNOBAHMIA ]
370, OTHAKO, He JUKTYeTCsa HeoO0XONmMoCThIO. :

3. JpeonTuneckue Koppessyuy. IPronTudeCKuMy |, mrd QyHRITO-
manoapivu  (JI. TImare), RoppensimuaMmm B TecHOM cMmbicie (cTporo
roBOpPA, BCe KOppeldsnun (PyHKIHOHAILHBI) MEB Ha3hBaeM COOTHOLIe-
HUA MEKIY JBYMS PasHBIMH YacTAMA WX OpranaMu, o0yCcIOBIEHHbIE
TUNUYHBIMEA (DYUKIAOHANLHEIME 3aBHCAMOCTAME MewTy mwuMa. [Tpn
H3MEHEHNH ONHOI0 dIeMeHTa KOPPeIAMMOHHOR TapH ero (QyHKIVA
u3MeHseTCH, W DTO M3MeHeHWEe CKasbiBaeTcHd W B W3MEHEIHSX CTpoe-
HAsA CBAZAHIONO ¢ HmM JApyroro 3iemenrta. fl moguepkmBa, uTO
3/[6Ch TOBOPUTCA HE INPOCTO O 3aBUCUMOCTH B (YHKIUAX, & 0 HO-
GouroM popmoofpaszoBarenbrom 3erTe 310l 3aBUCUMOCTH.

Ms1 npuMeHseM TePMUH «3ProHTAYECKWE Koppensanumm» B Goiec
Y3KOM CMBICHE, ueM (DY HKIMOHANbHEE, B TOUHOM HOHUMAHAW MOCHEN-
nero tepmuna. U pasoGpannsie yixe e opMer koppensnuinr (remom-
HBle W MoporeHeTHUeCcKe) ABIATCA (YHROIAOHATILHBIMU, TAK Kax
OIIpeIeNA0TCA 3ABUCAMOCTAME SMOpHMOHANBHEIX (YyHKNAN, H3ydae-
MbIX (PU3MONOTHE]l HACICACTREHHOCTH (TeHOMHbBIE Koppeismuu) u (pm-
auoloruelt mIM MexaHWKoli passutua (Mopdoremermueckme Koppeis-
mum). OpHAKO MBI BHJENSEM THN DPrOHTHYCCKAX KOPPEIANTA Kak
SICHO OYePUEHHYI IPyHIy MOpP(POoPH3MONOTHUCCKNX 3aBUCHAMOCTET,
onpefeNAeMbEX THNUIHLIMHA, T. €. Ae(UHUTHBHBIMA (PYHROHAMA YIiKe
copMupoBaBIIErocs, pacTymero MWIH B3pOCIOTe oprammsMa. B sMo-
PUOHATLHOM Oprauma3Me Ha DPAHHHUX CTANMAX 3a4aTOK XOPMBI BHICTY-
maeT B POJE MHAYKTOpPA, ONPeNelA0OIero 3aKIafky HEPBHON cHCTE-
MEL. JTa mepexofdinasg sMOpmonaNbHas (QYHKIWA 3adaTHA XOPABI HE
XapaKTepusyeT oprama, CTPOSIIErocs 3aTeM COOTBETCTBEHIIO TH-
OM9HoM [IA Hero wospeileir yHKRIMN oprama omophi. Eciau 3aua-
TOK HEPBHOM CHCTEMBI SABJISAETCA y MONOToTo »MOpHOHA B pond WH-
AyKTopa, O0yCIOBIMBAIOIIETO pasBATHE HEKOTOPHIX OPralloB dyBCTB,
a TaKKe CerMemTalui0 MeSOJIePMbI, TO 3TO, XOTSA M BAaKHAA, HO Tpe- °
xonamas sMOpmonanbmam ce yawmusa. Tunmanas QyHKMAS ment-
pasNbHO HEPBHOHE CHCTeMBI, ONpefeldiomas BCe ee CTPOeHHe, ecTb
Poih MPOBOAHEKA ¥ KOODAMHATOPA BO3OYykAeHHi, T. e. POJb Ba)KHel-

!t Ot rpeveckoro epyov — palora,




TI'zasa 1. Opeanusn xax yeaoe ¢ undusudyasvnom paséuruy A
M‘_——-

mero CBABYIOIIETO 3BEHA MEMXTY BOCHPUNUMAIONUMH Da3NparKenms
eIeNTOPAMA W CHCTeMOil OTBeTalomux Ha HEX 3d@eKTopos.

TosopA 00 PrOHTHYECKHX 3aBUCUMOCTAX, MBI OyAeM HX IOHH-
maTh B YBKOM CMBICTEe 3aBHCHMOCTeH, ycTaHaBIMBAaeMbIX wepes je-
ruTHBHETE (yHKIOAH, XapaKTepPHBIe IS PA3INIHBIX Opramos chop-
MEpOBAIIHOTO Yiite oprammava (a me uepes mopdorenermueckue dymk-
mui dMOPUMOHAIBHBIX 3a9aTKOB). IJTO He WCKITIOVAET, KOWEYHO, BOS-
MOJKHOCTH CYIIECTBOBANMA Te(PUHATHBHON H TUOMYHON AN opraua
QyuKIEE yRe Ha pamiux cTapuAx sMOpmHomadbHON xwsnm (cepAe,
galpuMep, I MOUKA BHINOJHAIOT CBON XapaKTepHEe QYHKINE yiKe Ha
pecbMa PAHHHX CTaJAUAX PAa3BATAA 3apofblma). JProHTHIeCKHE 3a-
BHCEMOCTH, KAk W paHee PAacCMOTPeHHbIe (DOPMBI KOPPENANNH, MOTYT
IMeTh XaPaRTep KOJHMYeCTBEHHOM, W MPHTOM IMONOKATEAbHONR (cTHMYy-
qupyioliee BINAHAE), AN OTPANATENbHOHE (TOpMO3sutee BIUAHIE)
KOPPeJIANAY, WIH KOJTMYeCTBeHHbIe M3MCHeHMd MepepacTaioT B APKO
BEIp@JKEHHEIe HOBbIE KaYecTBa.

IIpnMepaMu HPrOHTUIECKUX KOPPEIANIH MOMKeT CIYRUTH IOJO-
sRUTENbHAS 3aBUCHMOCTDL ME;KIy pasBUTHEM HEPBHBIX HEHTPOB, Hep-
BOB W passurueM Iepudepudecknx opramos. llpm srcmepmMernrtamn-
HOM VMAJIeHUA OPraHOB UYBCTB WJIH KOHEUYHOCTEH COOTBETCTBYIOIIE
HepBHI U HEPBHBIe MeHTPH Hefopassmsaiorcs. [Ipm mepecanke opramna
9yBCTB WM HpWM NHAYKONA JINOIHe# KoHeYHOCTH HaOIiOfaerca ru-
IepPILIashs COOTBETCTBYIOIINX HePBOB, FAHININeB W HEPBHBIX MEHTPOB,
Kak 1I0Ka3bIBAIOT MHOTOYMCIEHHBIe DKCIepHMeHTH [lerBailiepa
[Detwiler, 1926, u mp.], ousiter B. Banumcroro n ap. MomoGusie ke
OPrOHTHYECKUE KOPPeNANNH WMMEITCS MeKAY pasBUTHEM MBIIIIH,
HEPBOB M KPOBEHOCHBIX COCYIOB, CHaOMKAIOIINX MBIIINY; TaKKe MejK-
1y pasBUTHMEM MBIIIH U (OPMIPOBAHMEM CKeJICTHHIX dacred, K Ko-
TOPBIM 9TH MBIIINBI TPUKPEIJIAIOTCS. Itn 3aBUCHMOCTHA MPOABIAITCA
MHOT[ia W B 3aMeTHBIX KauecTBEHHBIX mpeobpasoBanuax. Taw, mampn-
Mep, ycuJeHHe MEBININE CBA3aHO HE IIPOCTO ¢ YCHIGUHEM COOTBETCT-
BCHHOM uwacTH CKejJleTa, K KOTOPOH MBININA NpUKpemiIsdercsd, W0 M C
usMernenneM ee (POPMBI, ¢ yBeIWICHWEM IOBEPXIIOCTH IPUKPEMIeHUs
MBIIIB ¥ HepegKo C pa3BATHEM OCOOBIX OTPOCTKOB W rpebHell Ha
Kocrsix  (mampumep, Ha KOCTAX KoHeIHOCTell, Ha KphIilie depera).
Hpu pawmeii mapammsanny MBUNNBL ITyTeM yAATeHUS COOTBETCTBYIO-
IMUX HepROB y MOIOJOTO, CMIe PacTyIlero KHBOTHOTO HexopasBMBa-
I0TCA 3T wacTH cKeleTa W 0cOBeHHO yKasamible OTPOCTRA W Tpebim
(ombrrer Xiopras).

SpI‘OHTH‘IeCKI/Ie KOoppeadaun HMEITCA W MEeRAYy IOABHMKHO CBSI-
B3aHHBIMEI YacTAMM CKeJIeTa M ONPEAeNA0T, MEe/KNy MPOYMM, BO MHO-
TOM pasBumTHE CyCcTaBOB, KOTOPHIC IIPWHUMAIOT OKOHYATENBHYIO (Op-
My B mponecce (ymKmuonansoit ormaudoskm. XopoumM HpEMepoM
SPrOHTHYEeCKAX KOPPeNANNiA MeKIy JacTAMH cKeleTa ABJIATCH CO-
OTHOWIeHWs1 B pocTe DICMENTOB >ka0epHO# KPBIILIKY, Kak OHE o0HApy-
RUBAIOTCS P! ee pecTHTYIMH Hocke YHAleHIsa H3BeCTHBIX ee JacTei.

CHOBHEIM (haRTOpOM, PEeryJIUDPYIONMIUM POCT HacTeid, ABIIETCH 3[eCh
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nmerno ¢yHKIUs xabepHoil kpuimkn [Tarapro, 1934]. Habmonawores
9PrOHTHYECKA® KOPPeIANUA W MEKAY PA3IHIUBIMA BHYTPEHHHMH Op-
raHaMd H, B YaCTHOCTH, OCOOCHHO ILIACTHYHBI KPOBEHOCHHIE COCYLI, '
pasBuTHE KOTOPHIX Bcerjja oOHAPY/KHBAeT SBHYIO IOJOKATENLHY

KODDeJANUI0 ¢ pasBuTHeM CHA(KAeMBIX WME OPraHoB. JTOTO POjia

KoppeiAnuu 0e3 TPYyAa YCTAHABIAMBAIOTCA HE TONBKO B MOJTONOM,

ellle pacTymeM opraHmsme, HO U BO BIOJHE 3DeJOM.

K rpyume sproSTHYecKnX KOPPeNANUii MBI OTIleceM TaK:Ke 3aBlu-
CHMOCTH B DasBUTWUN DHAOKPHHHBIX jKele3 APYr oT ApYra WIH 3aBH-
CUMOCTH B Pa3BUTHH JPYTUX OPraHOB OT DHAOKPHHHBIX (aKTOPOB,
Tak, HanpmMep, pasBUTHE UACTH BTOPHYHbIX IOJNOBHIX UPU3HAKOB y
II03BOHOYHHIX JKIBOTHHIX CBSI8aHO ¢ BHYTPEHHE!l ceRpermeil TOTOBhIX
KeJie3, a BCHEICTBHEE 3TOr0 HAGNIOMAETCS W KOPPONALMS MEKAY pas-
BATHEM PA3IUYHBIX NMONOBBLX MPH3HAKOB.

2, 3uavyenme pasumYHBIX (OPM KOpperAnuil
B HHUBHAYAIbHOM Pa3BUTAA

Ipempe Bcero, MBI MOKeM OTMETHUTH, YTO PasiIWdHbIe (POPMEI KOp-
peIANUIA XapAaKTOPHBI MIA PABIUIHBIX ITANOB OHTOTEHETHYECKOTO
PasBUTUA, XOTA WX W HEJIH3s OPUYPOYHUTH K TOTHO OIpeieleHNEIM
CTAusAM PasBUTHA BCEro opraEmsMa. I'eHOMHBIE KOPpeIAmum ofuapy-
JKEBAIOTCH OOBIYHO JOBOJBHO TO3NHO, yike B aBTOHOMHBIX Mopgore-
HE3aX, MeIy KOTOPHMH HeT npaAMoii MopdoreneTmyeckoil wiu
QyurnmonanpHoit saBmcuMocT. 1109TOMY MOJKHO IPEANONOMKUTE, YTO
BO MHOTHX CJIy9aAX B OCHOBE OTHX KOPPENAMUI Jemar Karude-10
Tpomecesl, KOTOpHle GBLIM AeTePMHHUPOBAHHL emje A0 Mopgoiormye-
cxoro oGocobmenmsg stux uacteir. Mopdoremernieckne Koppessiifuu
ABHO OGHAPYKUBAIOTCS B BUE CBA3M MERNY YacTAME KO BpeMeun
ux perepMmHAnUM, 000COONEHMs 3a9aTKOB, MIM BO BPEMs JalbHEeil-
meil nud@epeHnAPOBEA, T. €. MMEHHO BO B3aMMO3aBHCIMOCTSIX CAMO-
ro mporecca Mopdoremesa. IProuTHIECKIe KOPPENANUN BHIPAKAIOTCA
Ha Opramax WIM YacTAX ¢ yxe 3aKoOHUeHHHIM B ofmeM Mmopdorene-
30M, KOTJa OHE Hepexofsr B (asy AeHHATHBHOrO (PyHRIMOHIPOBA-
AnA. B mammoM ciyuae 5proHTHIECKUE KOPPENAME OIPeeIsoTCA
HMeHHO 3aBHCHMBIM (PYHKIMOHHPOBAHHNEM OPIaHOB M IPEJCTAaBIAIOT
mopporenermaeckuii sddexr sToro GyHKIEOEApPOBAHAA. JTO He UTO
MHOe, KAk 3aBucEMasg (QYHKOMOHANBHAS OTIIIA(POBKA OpraHos I
CTPYRTYD.

TaxgMm 006pasoM, sCHO, 9TO JIA PA3INUHBIX 9TAN0B MHAUBHIYAlb-
HOTO DPasBHTHS XapaKTePHLI CBOM (DOPMBI B3aMMO3ABUCHMOCTEH; MBI,
ofHaKo, He TOJYePKABAEM 3TOro 0co00 B ONpE[EeNeHHAN PA3IUIHBIX
THIOB Koppelsnmil, Tak KaK MH 3HAeM YCJOBHOCTh DasTpaHHYeHnf
9THX 9TAIOB: HEKOTOpHle OpPraHH IHONYYAlOT CBOIO eMHUTHBHYIO
pyHKIMO yAe Ha CAMBIX DAHHHX CTajusAx passuTus (cepime, HOYKM).
n Mopdorenermieckoe 3HaueHWE QYHKOUE MOMeT OBITH OUeHh BejH-
KOo; B HAPYTHX CIy49aAXx H3BecTHbe OPraHel pPasBHBAIOTCA OYeHP
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posfHo, Ha ((YHKIMOHANBHBIXY CTAJUAX PasBATHA 5>M0OpuOHA WM
MOJIOIOTO FRUBOTHOTO (mepss, pora u T. 1.) W BMecTe ¢ TeM B SBHOM
MOp(OTreHeTHIeCKON 3aBUCHMOCTH OT JPYTUX OPIaHOR (romm, cre-
neTa, Uepes sReIesh BHYTpeHHe# ceKpeluw) Ges Toro, aToGBl mpomc-
xommiIa 3aMeTHasI QyHRIUOHATbLHAS o'rmnmi)om'c,a.

Yro KacaeTcs PONU PASIMYHBIX KOPPEJNANuil B OHTOTeHeTHTECKOM
paaBUTNI, TO O FeHOMHKIX KODPEIANUAX HUYero ompefeleHHOr0 CKa-
sarh HOKA HeTb3d. B ocHOBHOM OHHM, BEepOATHO, OUPEENANT JIHINE
yCTAHOBJNEHAN® HEKOTOPHIX BABHCHMOCTEll MyTarHOHHOTO H PacoBoro
xapaKTepa, T. e. ABIAIOTCA JNINh MaTepHaIoM [ PAsBUTHA CHCTe-
Mp1 Mop(oremeTmdecknx koppensamuit [HImansraysen, 1940a].

Topaszo Gomee olpefielIeHHO MEI MO’KeM BBICKA3aThCA IO BOWPO-
¢y 0 3RAYeHHH MOpﬁbOI‘GHGTH‘[ECRH)& RoppeXsanmii, 3necs B HAIIUX Py-
KaxX yiKe OTDOMHEI SMIOMpWdecKuil MaTepuasj cOBpPEeMEHHOM «Mexa-
aukn pasButHA». MopdoremernaecKAME 3aBUCHMOCTSMY OIpeNelNsi-
JOTCS MECTO W IPOTAMKEeHHOCTh 3aKJIATKH OPTAaHOB, 4 TAKKe WHOTIA
n WX fajbHeilllee PasBUTHe W POCT, T. €. OUpPEEIA0TCa Tomorpadum-
qeCKHe COOTHOIIGHMSA MEKAY pasBUBAIIIUMECS opramamnm. Tar Kax
MOquOI‘eHeTH‘IeCKI/Ie IIPOo1eccs caMu UPHUBOAAT K HOBBIM COOTHOIIE-
HAAM, HOBHIM CBSI3AM, TO OHH BMECTE C TEM BHOCAT TAaKHe M3MEHEHHS
B OpOIECC pA3BHTHA, KOTOPHle BHIBBIBAIOT HOBHE MOpPEOreHeTmde-
cxkme mpomecchl. TaxmM ofpasoMm, pasBeprThBaerca melas Helb
B3auMuo O0YCJOBIEHHBIX TmpomeccoB (opmoobpasoBamus. Ecam
Najke He TePeomeHWBATh 3HAYEHHUSA 3ABUCHMBIX IPOMECCOB B OHTO-
remese W OCTABIATH MOCTATOYHO Mecra mnponeccam camopuddepen-
OupoBaHMmA, KAk coenuUIeCKWM pearmusaM Marepuala Ha CHeIn-
(ugecroe mam, BepHee, Malocnenu@uUUecKoe pasfparkeHme, TO Bee
He 3a MOp(I)OI‘eHeTH‘IeCRHMPI 3aBUCUMOCTAMHI OCTaeTCd 3HAYeHHe
OCHOBHBIX (DAKTOPOB, PETYIUPYONINX ToHOrpadudecKne COOTHOIIE-
HUS Me;uy opraHaMm (a TakyKe W BHYTPH opraHa CHIOIRHOIO HPO-
HCXOMENeHnsA), T. €. ONPeelsiONdX, B KOHIE KOHIOB, Pealu3amuio
OCHOBHOTO IJIaHA CTPOGHHA M3BECTHOr0 pofa oprammsMoB. Ilpm arom
ofeceunBaerca WHOTAA Jaske COTTACOBAHHOCTh HW3MEHEHWA dacTed
OpH OTHeNbHBIX HApPYHIEHWAX, T. €. o0eclednuBaeTcs W3BECTHAT ILIA-
CTHUHOCTh OpPTaHA3Ma B €ro WHAuBHyalbHoMm passurau. DBaaropa-
DA BTOMYy MyTamMOHHBIE WM3MEHEHHs MOTyT HHOTAA B CaMoOM Jelle
He TONyYuTh ABHOTO BhIpaykeHus (IPH IONHON PeTyIANNE) WUIM BhI-
PazaTneg B cOTVIACOBARMBIX M3MEHEHMAX BCETO OPraHM3Ma, TaK 4TO
OHM He BHeCYT 0COOBIX HApyIIEHWIl OPraHA3ANUM M CHIUKeHHA JKA3-
HecmocoGuocTH.

Mopdoremermaeckne KOppeTAMUA  ABISIOTCH, CAENOBATENHO,
OcHoBHRIME haKTOpaMm SMOPHOHATIBHOTO (HOpMOOOPA3OBAHHA, OII-
PeflesimiomuMne  pasBuTHe WCTOPAUYECKU CIOJKEBIIHEXCA COOTHOIIE-
HEil MeKJy opramaM¥, WMeHHO TeX COOTHOINEHHM, KOTOPHe XapaK-
Tepusyior maEHEE TEHD (B IIEPOKOM CMEICIe) oprammsMoB. Biaro-
Rapa stuM Koppelamusm u3 safma Donydaerca He CIydadHBIA
KOMIUIeKC OpraHOB M 9AcTel, a IIaHOoBO IMOCTPOeIIIE opraruaM. Mop-
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doreHeTAYECKYE KOPPeJANNA BOZHUKAIT MY dacTAMA OpPraHmsMa
mo Mepe ero pacunencuHas (quddepeHOUPOBKRN) M ABIATCS (HaKTO-
paMd, CBASHIBAIOIIMMHE DTH 9YacTH B OJHO CcOTAACOBAHHOE TIeloe,
Mopdorenernueckrue KOppeNAmun SBIAOTCA, TakuM o0pasoM, BhIpa-
MeHEUEM  MOpPoPU3MOJOrmuecKoil  HeNOCTHOCTH  Pa3BUBAIOINETOCH
opraunmsMa.

IproaTHUecKue ROPPENSMAH  ONPENeNdgI0TCS B3amMO03aBHCAMO-
cTei0 QYHRMUA yike cOPMUPOBAHHBIX OPTaHOB. ITH (YHKINAH BC
MHOIOM OUPeAelsioT TeueHHe Upomeccos aup@epeRmupoBaAHNA,
Ouens wacTo oKoHuareabHoe (OPMUPOBAHEE OPraHa W 3aBepIICHUE
Golee TOHKOH# TMCTONOTHYCCKON CTPYKTYPbI MPOHCXONAT WCKIIOYH-
TeJIbHO TOX KomTpolem QyHKmuum (HampuMep, oKoHdYaredbHOe (op-
MEpOBaHHe W Pa3BATHE TOHKOH CTPYKTYPH Kocreil;, ()parMeHTamus
JeTKHX W 00pasoBamMe BTOPHYHBIX KAHANBIEB TOYEK W Npeanoved-
Horo moToKa, mo A. Mamxosmeny). @DyEKMuonaZbHasg 3aBECHMOCTD
CBf3aHA 37IeCH M ¢ BABHCUMEIM Pa3BUTHEM CTPYRTYyphI NaHHEIX 9Ya-
cTeil WIM OpraHoB H, CIeOBATENLHO, HWrpaeT B CPOPMUPOBAHHOM |
y)Ke OpraHmsMe poNib, 0 U3BECTHO CTENEeHW cXONHYI ¢ Mopdore-
HeTHUCCKIMHI 3aBHCHMOCTAMU Oojiee paHWuUX crafwii passuTusa. He-
penxo (PYHRIMOHATLABIE 3aBICUMOCTH CTAHOBATCA HA Mecto Mopdo-
TeHeTHYECKUX HEIOCPEICTBEHHO WOocae CcHopMUPOBAHUA JAHHBIX
gacreii. M, BO Beaxom ciayuae, depes (DYHKOMOHATIBHEBIE 3aBUCHMO-
ctm wactedn pud@epeHIIPOBAHHOTO OPraHMSMa MOCHeNHUI pearupy-
€T ¥ B JANbHENMHUX cBomx Ooxee ToHKEX AUQPEPEHIIIPOBKAX KAk
OMIHO COTJIACOBAHIOE MENoe.

IproHTHYeCKAe KOPPENANUH, ONpefeldsionme OKOHIATEIbHEE CO-
oTHonreHHss B (opMe, CBA3AX W 0cobeHHO Oollee TOHKOM CTPYRType
OpraHOB ¥ 4YacTeil opraHmsMa, ABIAITCA SACHHIM BHIPAKeHHEM MOp-
dodmsnonornaeckoii  medocTHOCTH cHOPMUPOBAHHOTO OpraHHm3Ma.
Ecnn Mopdoremermueckme KOppelIAMUA OIpefensioTr Gomee Tpydoe
ycranoBIeHWe OOIIero MJIaHa CTPOEHHA OPraHEm3Ma, TO NO3[HEe-
wras, Golee TOHKag W BCe jKe COITAcOBAHHAA OTHIIH(OBKA ero
CTPYKTYD OCYIIeCTBAAETCS depPe3 MOCPEACTBO DPTOHTHYECKHX KOp-
pexamumit. [0l yuacTHsA TOCIENHAX B TOCTPOCHUM OPraHM3MAa BeCh-
Ma pasnMYHAa y PAasIMYHBEIX JKUBOTHBIX W B pa3IMYHBIX OpraHax.
Wnorna passmrTue JOCTHraeT o0INEro 3aBepINeHUs eme A0 yCTaHoB-
Jennss PYERIUOHANBHEIX 3aBACUMOCTeH, B JPYIUX caydafx (PyHK-
DU ATPaeT PYKOBOTALIYIO PoNb yiKe HA PAHAUX CTARAAX (POPMUPO-
BAHWA OTHENbHHX 0praHoB (ocofeHHO UPH JWIMHOIHOM THIE DPa3-
putHa). Uem Gojiee BETMKO 3HAYEHHME HPTOMTHICCKAX KOPPEIAMUil B
PasBATHH JAHHOTO OPTALN3Ma, TeM BHINIE ero WHANBHAYATbHAA IPH-
CIOCOOIAEMOCTh KaK [EJoro K MeHsgomelics obcTanosxe.

Muorne moporeHeTHUECKAe KODPEIANNM H, TO-BIEMOMY, BCe
HPTOHTHIECKHE KOPPEJSNNA MMEIOT SIBHO PeryJIATOPHEIT xapaxrep 7
B HOPMAJLIIBIX YCIOBUAX pa3BUTHUSA OpraHm3Ma IIPOM3BOAAT BOHEUAT-
JeHHe MMeTecoo0pasubix Pearnui, HAampaBAeHHHX HA COTIACOBANHOO
pasBATHe 9acTeH. JKCIEPHMEHTANBHOE BMEIIATENbCTBO SICHO BCKPHI
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Bae
yCTaHOBI/IBIJlPIXCH HOPMAQJIBHBIX COOTHOIIEHHAAX OPTAHOB. le?I n3Mme-

HeETY DTHX COOTHOIIGHWH Deakmuu CHJIOWL 7a PAAOM OKABHIBAIOTCH
qpHo HemelecoofpasubMm (manpuMep, oGpasoBanne n06aBOYHBIX Oce-
BHIX OPTaHoB, MO0ABOYHON pPEeTHHEI, IMUIHEH KOHEUHOCTH H T. I
ppu OKCIEPIMEHTATBIEIX HANYKIMAK, CM. DHC. 2, 3). Bee 310 moxa-
3pIBAeT, 9T0 XapaKTep 3THX PeaKmuil UPefCcTaBIAeT HPOTYKT HCTODPH-
qeCKOT0 PA3BATIA NAHHBIX COOTHOIIGHMIT.

I'masa 11
IMBPUOTEHES

1. ®uaorenns sMOpHOHATBLHOrO PA3BHTAA

Yro 5MOPHOHATLEOE PASBUTHE U3MEHSIETCA MO Mepe HCTOPHYECcKO-
r0 pasBUTHA OPraHW3MAa, MOKHO IOKA3aTh HA OCHOBAHHM BCeH MacChl
daxroB cpasHHTEIbHO dMOpHoNornn. He TpymHO Takke moxasars, 9T0
Bce DTH W3MeHEHWS AANeKo He O0BACHAIOTCA TOMBKO JIWINb IPUCIO-
cobmenneM SMOpHOHA WA JHYAHKE K UX CHeOA(PHICCKAM YCIOBHAM
cymectBoBamusa. oneuno, mocreNHue UrpanT OrPOMHYI0 pOIb B
seipaGoTKe GoJnIToro yucia ocoGeHHOCTEH, OTIHYAIINX, HATPUMeE],
IMIUHOYHBIC (OPMBI WHOTAA BechbMa ONM3KHX APYT K NPYTY BHEOB
/RUBOTHBIX (pasmooOpasye IeIarvuecKux JWIHHOYHBIX (DOPM pPa3IHU-
HEIX AHHEJHI, PAKOB, YaCTHhI0 H KOCTHCTHIX pEIG). Ommaro, Kpome
TOT0, B UCTOPWYECKOM Pa3BUTHH H3MEHAIOTCS BOOOIE IPOmecCH pas-
BOTHA BCETO H{HBOTHOTO, HATMHAS YHe C CAMBIX TepBHIX Ruddepen-
mupoBoK. WaMemsercsi, HanpnMep, OpraHW3anusa caMoro aiima (pac-
Opefierenne W KOJIMYCCTBO FKEITKA WHOTA BEChbMA Pasnudno y Oams-
Kux (opM, a WHOTNA Ja;ke B PasHbIX ANAMAX ONEOTO BUA — JeTHUE
1 3uMHHMe giina, Afima Ha caMIoB W HA CAMOK M T. IL.), M3MEHSIETCH
coocob ppoGrenns aiina (B 3aBECHMOCTH OT M3MEHEHWs OPTaHU3ALNIN
Aima), mamengerca cmoco§ racrpyaamun (GoMbITHE, HAIPUMep, pas-
T9IES cpeu OaM3KAX HOPM KHIMETHOMOMOCTHBIX ).

JA HAcC, ONHAKO, WHTEPECHee HE ITH YacTHEe H3MeHeHH:T M-
Gpuorenesa, a HeKoTOpHe Ipomeccsl Gomee ofbmiero 3HaveHms. Tako-
BHIMI gBIAIOTCA.

1. O6mee ycnmommenme mpPOmMeCcOB WHAMBHYATHHOTO DPA3BHTHS,
UX nocremenmas aumddepeRnupoBra Ha Godee dACTHBIE IPOLECCHI,
UTymas mapalsieqbHO ¢ HCTOPHYECCKUM YCIOMKHEHUEM OPramHsamun
KaK B3pocioro ;KWBOTHOTO, TAK I PA3BHBATONIETOCH.

2. Obmee ynaumenyme mpomecca MHMBANYALLAOTO PABBITHAL.

3. VcopepmencTosamme mporecca WIAMBHIAILION0 DPA3BETUN
T€pes Toumoe pacmpesenenne cTpyKTyp B Aiine u panHee 060coGIenme

7, 9T0 9TA MEAec000pasHOCTH BHIPAMKACTCA JNWIIL B HCTOPHIECKH |
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3a4aTKOB. OBONIOOMA Mosamumoctm passutmsa. ObpasoBaHme Terob-
JacTOB.

4. YnnmHennme INYMHOYIOTO PASBUTHA TPM MAJIOM pasMepe AL,
VYcramosnenne meramopdosa.

5. O0mas renjeHmusa K sMOPUOHANH3AaNNA WATIBUYAIEHOTO pas-
surna. O6ecnegenne mentkoM. Ilepexom oT JIHIMHOTHOTO THIA Pas-
paTHA K aMbGpmomansmomy (y muawakEM auddepenmupoBra B Tpefie-
max y:e muddepeHnupoBaHEBIX TKaHeid, y amGpumona guddepenun-
poBKa B «mEAAPPepeRTHOHRY GiacToMe).

6. YcosepiiercTBoBaame dMOPUOHATIHHOr0 IPOMECCa IePe3 YCIOK-
HeHFe CHCTeMBl BHYTPeHHAX 3aBACHMOCTEH NMpHW CPAaBHATENBHO IIPO-
cToit opraEmsammm siinma. Haxommerme mpomeccoB peryJIATOPHOro
XapaKkTepa. YBeludenme 3MOpHOHATHHON WSMEeHUHMBOCTH. 1lemocTHDI
xapakTep m3MeHeHWA y opM, HHMHBUAYATHHO TPUCTOCOOIAEMEIX.

W3 prux of0mux NOpormeccoB yIWHEHWEe IHINHOYHOTO PASBUTHUS
(rmaBHBIM 06pa3oM y 4YIeHHCTOHOrHX) H ofecrevenue TIporecca
HHABUAYANTLHOT0 PAasBATHS depe3 paHEee o0ocobiemue 3a9aTHOB IPH
YCTOKHEHWH CTPYKTYPHI Aiina (Mo3amanocTh) MMEIT JOBOILHO Orpa-
HU9eHHOe 3HaYeHMe. FHMBOTHBIE ¢ MO3aWdHBIM DPasBATUHEM He AAIOT
TAKEX SPKAX KAPTUH WCTOPAYEecKO#l OGYCIOBIEHHOCTA OHTOTEHE3a,
KAk BICIIHe QOPMEI C PEryIANHOHHBIM PA3BHTHEM, U T0ITOMY MOTYT
37ech BpeMeHHO OBITH OcTaBIeHHHEIMEU 0e3 pasfopa.

Ofmee ycro/KHeHUE MPOHMECCOB PA3BUTHA JIETKO yCTAHABIMBAGTCS
TpH CpaBHEHNW HU3MWX M BHCIOIHX NpeAcTaBuTeNci mwofolt KpymHoi
rpynnsl KEBOTHHIX. JIo6as wrremodopa ornmuaerca ropasfo 6Gonee
CIO}KHBIM PA3BUTHEM OT J000i THAPOMeAy3bl, Bhiciine depsu (anme-
aupsl) mmetor Gomee ciAOMHELE sMOpuoremes, wem mmamue (TypGen-
JaApEU), B 0COGEHHOCTA BHICIIHE TO3BOHOYHBEIE OTIAHYAIOTCA TOPA3I0
Gosee CIOKHEIME TporeccaMn Mopdorenesa, UeM HU3MIEE TTO3BOHOY-
uete. Emie spue BeICTYMaeT CIOMKHOCTD HMODIOremesa MO3BOHOTHBIX
upM cpaBHeHHW ¢ HE3MMME XopAosuiMum (mammermmrom). IIpurom
Nel0 He TOJNBKO B ONHOM Y/IWHEHMH Tponecca paseurus. Komeumo,
Tporiecc MHAMBANYANHHOTO pasBATHA (CumTas WMEeHHO MopQoreHes,
a He IPOCTOR pocT) sBJIsAercs Yy BHCmmX GopM Topasmo Gomee mim-
renbERIM (0COGEHHO, ecM yuecTh TeMIepaTypHBE pasIudms), ofHa-
KO YyCIOKHeHWMEe WAeT He TONBKO 3a cueT TpuGaBieHUA cCrajuil.
IlepecrpamBaetcst m yCIOMRHAETCS Bech OHTOT@HE3, HAYMHASL ¢ CAMBIX
paHHMX crapgmil. BemoMHNM, HACKONBKO M3MEHEHBI Y BHICIIAX II03BO-
HOYHHIX TPOLECCH TacTPYNAINA W 00Pas0oBAHUA 3aPOJBITIEBHIX JIUCT-
KoB. B ocofemnoctu 3ro 6pocaercsa B Tiasa, ecad o0paTHTLEA K Mie-
KOMUTAIONINM,— 37I€Ch TepBHE CTAJHM Pa3BUTHA MACTOIHKO M3MEHe- -
B, YTO ¢ TPYAOM IONJAIOTCA Amanuly ¢ UCTOPITIECKOH TOUKM 3Penms.
HpuroM y pasimamsX MIEKOTMHTAIOMIX KAK pa3 Tepsbie CTajun
pasBHTHA MPOTEKAIOT BechMa pasnnyuo (@ Y 9eroBeKa HEMANo CBOUX
ocoGermocreil, ocobenno B passutun amuanona). Ofpasosarme aMHHO-
IIa — OI1I0T0 M3 CaMBIX MOJOALIX OpPrairoB BBRICIONX TO3BOIIOYNBIX —
]TPOI/ICXOHI/IT e TOJIDLKO pam.me APYTUX oprafos (name TaKkuxX Japes-
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juX, KAK HepBHA cucTeMa), Ho fayke paHbme o0ocobmeHuss 3apofbl-
[1eBbIX JHCTKOB, PAHBIIE IPOLECCOB rACTPyIALMT (mockombRy 0 HEX
erile MOJKHO rosoputs). Homeuno, 310 cBA3aHO B TAaHHOM CIyuae ¢
0CcOBEHHOCTAMI PAsBUTHAA 3MGPuUONa MIEKONMTAIIEro B yrpobe Mate-
pir. Ho BOBCE HE BCC BHAUMTENLHEIC M3MEHEHUS OUPEMEITIOTC YCIO-
puAMH CYIIECTBOBAHMA caMoro sMépuona. Mmoro ocoGenmocreii xapa-
grepmayior sMOPHOHATBHOe pasBUTHE LEHTPATHHOL HEDBHOM CHCTEMBI
MIeKOINTAIOWAX; eme Golee oTIMYNO pa3BUTHE yXa, MHOTHX UacTeil
cresiera, Jaske Ha paHHHUX crajmsax. Paspurme m1060if cmcTeMBI op-
raHoB, JI00r0 OTASIBHOTO OpraHa YCIOMKHSAETCA II0 Mepe IIporpec-
cHBHOTO Pa3BUTHA AAHHON CHCTEMb! HIN OpPraHa B BBOJIOIIN B3POC-
goro s;xmBoTHOro. G yclo)kHeHHEM CTPOEHHA yXa Y MIEKOIMTAIOIINX
AHAYATEILHO YCIOMHANACH NPONECCH pPasBUTHSA KaK BHYTPEHHETO,
Tak U CPeJHeroc W HAPYMKHOTO yXa, 3HAUNTEJHHO YCIORHWINCH IIPO-
ecchl mepecTPolikm vacreir mepehix BucHepaabmbix Ayr. G oGocolire-
HeM aHAILHOTO OTBEPCTUS Y MICKONMTAMIIMX BHAYNTENHHO YCJIO0MK-
HUJCH IIPOIECCHl OHTOreHeTHYECKOr0 Pa3BHTHA Beell 06lacTH KIoAKA
3apOoJIbIIIA.

Ocofioe BEHWMaHWE MBI 37]eCh [JONKHEI 06parturh Ha TO, YTO MH
HasBamy MOpUHOHANTU3ANMEN NHIWBUAyalbHoro passurus. HamGomxee
opuMuTIBHOA dopMod MHAUBUAYAILHOTO PA3BHATHS SABIAETCH, HECOM-
HeHHo, cBoOOMHOe passuTHe, 0e3 KaKoi-muGo ocoboii 3ammuTsl, B TOM
e cpefie, B KOTOPoOi »ruBer ¥ B3pocaas ocobs. fliina anmentr zamer-
HBIX 3aIIaCOB JKEJTHA, NAI0T HAYANO MaleHbKoH upes3BhIYAHHO MPOCTO
IOCTPOCHHEON JHYIMHAKE, KOTOPAsT, CAMOCTOATENbHO IHTASCH, YBEIHIU-
BaeT CBOI MAacCy ¥ IIOCTENEHHO UPeofpasoBHIBAeTCH BO B3POCIYIO
dopmy. Tar passusaioTcss HauGonee NPEMHUTHBHLEIE MOpCKHMe Gecmos-
BOHOUHBIE, HAYMHAA C NPEACTABATENEH KUIIGYTHOMOTOCTHBIX. TakuMm
obpasoM, mauGonee NPUMAUTABHON (POPMOA pasBUTHA ABIACTCS ILMIH-
HouHOe pasBurme Gez oco0uIX QopM Meramopdosa (mocaegamid cie-
Ayer paccMaTpMBATH KAK [AjNbHelillee YCIo/KHeHWe JIMYAHOIHOIO
PassuTHA, cBA3AHHOE CO CMeHoil obpasa JKH3HH IIpW mepexole Ko
B3pocJoit opme).

[Ipm nuumrounom pasBuTum Besrag HoBaa auddepeHIUPOBKA
TPOHCXOAUT Yy JTUUMHKH, T. €. ¥ cBOGONHO JRUBYINETO U, CIE0BATENbHO
mudeperupoBaHHOTO yiKe OpPraHU3Ma, B KOTOPOM U KICTKH M TKa-
Hn ofnmajgalor msBectHONl cuemuaimsamueil. TombKo npm BHICIIHX

OPMax JHYMHOYAOTO PA3BATHS B Teje cHOPMHUPOBABIIEHCA MUIMHKIL
COXpaHAIOTCA W3BeCTHBIE «UAAN(DPEpPeHTHBIEY KIGTOUHBIE MACChI, 3a
CYeT KOTOPBIX 3aTeM pAa3BHBAOTCS HOBBIE opramsl (damme — mpy
Meramopdgose).

YBennuenue 3amaca DUTATeNLHHIX BCHICCTB B Aiine oGecIeunBaeT
BO3MOtiocTh Goslee TUTENBHBIX W CIOMHKIX IPOMECCOB PA3BHUTHS,
CONPOBO;KAATONTUXCA YBEIMICHAEM MACCHl 3a CYET DTOrO 3amaca, T. €.
Ge3 camocrosTenpHOr0 MUTAHWA JHYMEKA. B 5T0M ciIyuae opraHE3M
MOxer B TeueHHe MEKOTOPOTO BpeMeHH GHITH M30JHPOBAH OT HEKOTO-
PeiX (harkTopoB BHemIHel cpembl MPE HOMOIIA AHNEBHIX 00OTOUEK.
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Ilocienune faloT M3BeCTHYIO B3al(ATY PA3BHBAIOMIEMYCA B3apOMBINY

OT MUKDOOPraHM3MOB, 0T BPE[HLIX MeXaHHYECKAX BoafedcTuil (Tem
Goxee, 9To TaKme siOA MHOINA OTKIANLIBAIOTCA B MecTa BalHIIGH-
Hhie) W oT Gojee KPYMHLIX OPraHH30BAaHHLIX BparoB. B aroM caydae
Goxblnee BHUKMBAHME MoJoAH O0ECIEeUMBAET 3aKpeIIeHHe TaKux
npmobperennit. Ecam 3apofbinl pasBHBaeTcd IO 3afUTOH AANEBHIX
000/I04€K, TO IPOLECCH TKAHEBOH M KJIeTOYHOH Au¢depeHNEPOBRY
MOryT 3amasjblBaTh, TaK Kak Takag auddepeEnEpoBKa HeoOXofHmMa
UG [JIA TKAHEA B KIeTOK ¢BoOOMHOro opramumsMa (JIMYUHKH) B €ro
axTuBHOH jesarexbHocTH. OT TAKOTO 3amasfbIBAHNA BHITEKAIOT H3-
BECTHBIE MPEHMYIIECTBA: IpoIecchl Mopdoiaorudeckoii nuddepermn-

POBKH, T. e. 060co0neEna U GOPMUPOBAHMA 339aTKOB OPraHOB, IPO-

TeKalor B MEAUGE@EPEHTHHX elle KIETOYHEIX Maccax, HeCOMHEHHO,
¢ ropasfo Gomabmieii GHICTPOTOM 1 3HAYKWTENHHO MEHbIIed 3aTpaToit
9HEePIuM.

TaxnM o0pasoM, MBI W BAAEM B GONBUINHCTBE (DUIOreHETHIECKHX

PANOB yRINHEHWE PAsBATHA 83 CHYeT Bce BO3PACTAIOIIMX 3amacoB
sKeJTKa (MHOTA W myTeM mepexofa K MHBIM (opMaM IHTAHWS 3ap0-
AEBIILIA) I0J 3aIIuTON AANEBHIX 000J04YeK. PasBuBaoommiics opraHU3M
nprmoGpeTaer mpm 3TOM Bce (omee XapaKkTepHBe «dMODHOHAILHEIE)
dopmsl, a mpomecchl TKaHeBoil AuQQPEPEHINPOBKA OTOABUTAIOTCA Ha
Bce Gojlee IMO3AHME CTAAUH PasBATHA. ¥ MOIONOro sMOpHOHA BeCh
OPraHm3M COCTABJISIETCA M3 0YeHbs Mado AuddepeHITPOBAHHEBIX MO-
PUOHAINLHEIX SIHTENINEB, 00pasyoI(uxX IysspYareie, TpyOduaroie I
CKIafIaThie 3a9aTKH OPraHoB, M Goiee Wi Menee 3HaAYNTeIbHBIX Mace
naqupdepeETHON 3MOPHOHAIBHON COGUHUTENBHOA THAHA — Me3ell-
XMMBI, BHIOIHAKINEH IPOMERYTKA MERIY HOATEANANLHBEIMHI 339aT-
KaM# M IacThio o0pasylomieil MECTHbIe CTYIICHHMA — 3a9aTKH «Me3eH-
XIMAaTO3HBIX)» OPraHOB.

Taras «aMOpHmoHATH3AINAY, ¢ OJHOH CTOPOHBI, HamGoiee obecme-
94pBaeT HHAUBHAYaJbHOe PA3BATHE CO CTOPOHBI BO3MOMKHBIX BPemHBIX
BiASHEUA aKTOpOB BHeINHEH cpefH #, ¢ APYro# cTopomsl, obierdaer
BCAKAE IIPOIECCHl HEepecTpoiKy sMOpHMoOHA M IPATOM He TOILKO B
mpomecce HOPMAIBLHOrO PA3BUTHSA, HO H B YKIOHEHUSAX OT HOPMHL H B
CTPOAMIUXCA HA TAKAX YKIOHEHMAX IPONECCaX HMCTOPAIECKOr0 pas-
BUTHEs 9MOpHoHa (Kak MEI 06 sroM emfe OyneM roBopurs). IMGpmon
nproGperaer MAKCHMAJIbHYIO ILIACTAIHOCTD.

Jdror mpomecc SMOPHOHANU3ANUEA CONPOBORIAETCA TaKKe elde
OeldsIM PAAOM IIPOIeccoB, 06eCIHeIMBAIOMUX HOPMAJALHOE PA3BHATHE
oco0u. dT0 obecmedmBaHMe MMeeT KAaK pas TeM Gojbliee 3HAYEHHE,
ueM 0Golee IJIACTHIHA, a CIeflOBATENbHO, W JAOMIBHA OPraHW3aIHs
PasBUBAIOIIErOCsa 3aPOABIIIA.

Takxoe ofGecnedeHNE HOCTHTAETCS CYIIECTBOBAHUEM CIOMKHOH CH-
CTeMBI 3aBHCHMOCTEHl H OTYACTH PeryJIANHOHHBIM XapaKTepOM pasBH-
tud. He rTompko afinma y ;KEBOTHBIX ¢ IINTEABHHEIM 9MODHOHAILHBIM
pasBUTHEM OTHOCATCA O0OBIYHO K PEryiAquoHHOMY THNY (4TO BO3MOMK-
HO, KOHECYHO, W HDH JIHIMHOTHOM PasBHTHH), HO, W 9TO TIaBHOE,
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caMo HMOPHOHAIBHOS DABBHTIE COCTABIAGTCS M3 MPOLECCOB, CBA3AH-
HBIX MEJK c000il MHOTHMY 3aBHCHMOCTAMM, KOTOpPEIE B 3HATUTEILHOH
qacTyi TAKOBBI, 1TO ofecmeunBaiT COrIACOBANNOE M3MeHeHme IIpH
gapyMeHHAX OT/GNLHOT0 MACTHOrO MPONecca, T. e. 00ecmeunBaior
B0OBMORHOCTL PECYIAIMH M BOCCTAHOBJIEHUS TAPMOHUYECKOTO IEJI0ro
| Imasbraysen, 1940a].

YV 103BOHOYHEIX, ¥ KOTODHIX 3MODHOHAJILHOE Pa3BHTUE [OCTHTAeT
gamGoabiuedl CIOMKHOCTH, MBI 3HAEM M Haubosee CIOKHYIO cucremy
pMODHOHAIBHBIX 3aBHCHMOCTEH, MMEION[yl0 HPATOM B 3HAYMTENLHOM
Mepe DOryJATOPHBIE XapakTep. Buarogapss cymecrBosaHmio aTol
¢/IO/KHOM CHCTEMBI 3aBUCHMOCTEH YKJIOHEHHA B PAa3BHTHA M CTPOCHUI
opraHmsMa NPHOOPETAloT BechMa CIOKHBIA M Hepefiko Jae Cpasy
;eJOCTHEIA Xapaktep. AHalIum3y oTHX 3aBUCHMOCTEil, BCKPHIBa@MBIX
rIaBHEIM 00pa30M MeTOTAMM «MEXAHHKH) Pas3BHTHs, a 9acThI0 TaKiKe
cpaBHCHHEM TPOTECCOB PasBATHA YKIOHAWIIMXCA 0coleil ¢ «1opMoiiy,
7. ¢. MeéTojaMu (eHoreHeTHKH, Oy/leT MOCBALICH ONWH U3 [adbHednmx
pasyesoB. 3/ech MBI OTMeYaeM JHIIb B o0mieil ¢opme TeHmeHIMIO K
VCIOJKIIEHNIO CHCTEMbl 5MODHOHANBLHBIX 3aBHCHMOCTel 10 Mepe
yCIIO/KHEHHA caMoro SMOPHOHAJIBHOTO IIpoIjecca, KaK 3TO 0Co0eHHO
APKO TPOSBIAETCA y MO3BOHOTHBIX.

2. UnpuBunyansHas H3MEHIMBOCTH KAk MAaTePHa
IS DBOJIONUU 3MOPHOHA

Ecniz oBomomuss B3pOCHOr0 JKUBOTHOTO OCYIECTBIACTCA IIyTeM
or6opa HACIE[CTBeHNBIX MHIUBHAYANLHLIX H3MEHEHHH, TO HET OCHO-
BamMA AyMarb, 4T0 9BOMOIHA dMOPHOHATBHOTO OPraHM3MAa CTPOHTCS
HA MOOM OCHOBAHHW. ¥ 3MOpPHOIOroB M3aBHA YKOPEHMIOCH yOeme-
nue, 4o sMOpmon Gojiee KOHCEDPBATHBEH, UeM B3DOCIBI OPrammsM,
9T0 OH ¢ OOJBIIMM YHOOPCTBOM COXPAHAET NPH3HAKN JAICKAX IIpPefl-
KoB. [leiicTBraTenbno, aktsl Goabnioro sMOPHOHANBHOTO CXOACTBA Y
MHOTEX BechbMa faneko pasomemmuxca gopm (K. Bap) moryr Gsith
HCTOIKOBAHBI KAK /[0KA3aTEIHCTBO Mayiodl (uioreHeTHYeCKOH m3Me-
HAemoct paEHEX craguii passurus (A. Hed). Onmaxo m3 sroro me
clegyer, uro aMOpmoHEl Mano msmeHuuBsl. HaoGopor, uHAMBUAYaib-
HasT MBMEEYWBOCTH JaKe OCOOGHHO BEIMKA HA PAHHAX CTANHAX pas-
BUTHA, Kak 510 KaBHO 3aMerna K. Dsp mpm msywemmm smGpuoHamsn-
Horo passurua meinnerxa. K. Bap [Baer, 1828] ormeuaer, uto atn
UHIMBUAyanbHble YKIOHEHWS TAK YACTHl M TAK BEIWKW, 9T0 TPYLHO
I07o6pars fiBa ONMHAKOBHIX SMODHOHA H TPYAHO IOBEPHTH, 9TO M3
9THX 5MOPHOHOB Pa30BLIOTCA HOPMAaJbHble IBIUIATA, a He CINIONIHLIE
Yponer. Jleno B toMm, uto, no K. Bopy, GoibmuHCTBO TaKWX yKIOHE-
Hull Ha Gonee MO3RHEX cTafmAX criaaskmBaerca. IlosAHeiimnme mccie-
AOBamMa mpyrmx sMGpHOTOTOB MOATBEPAWIN NPABMILHOCTh YKABAHMIA
K Bopa. A. ®umens [Fischel, 1896] mpousBomun msmepeHHs pas-
JTUIHEX wacreil Tesa y HBMOPHOHOB YTKE W TaKKe HAIIES HAMOOIBIIHE
Pasnmuma  coormomeHHAX BeMMYMH DASAMUHBIX OTHENOB HA CAMEIX
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pammux crajmax passmrusa. Hawowern, u @. Keii6eas [1906] moarsep-
JKIAeT 9TH YKA3aHAS HA OCHOBAHNM MHOTOYHUCIGHHBIX HaOTIONeHUi
Haj oMOpHOHANBHBIM pasBurTHeM cBHHBH. Takmm oOpasoM, Y I03Bo-
HOYHBIX HamGoJee M3MeHUMBHI PaHHWE CTAfAM PasBUTHA, a II03JHEe
CKA3BIBAETCS 3HAUEIMe KaKuX-10 (PAKTOPOB, Peryaupyloliux pasbu-
tme. Mel me OymeM, ofHAKO, OepeoreHMBATH 3HAUEHHA TAKUX Dery-
JATOPOB pasBuTHA. Mue yJajloch HOKasarTh, UTO PA3imdIusa BO BpeMe-
HU 3aKJIAJKA OTHCIBHBIX OPraHOB aBTOMATHIECKH CINIA/KHBAIOTCHA B
cuy B3aKOHOMepHocTedl camoro upomecca pocra [Ilmanrprayses,
1927]. Me:xay TeM Ha papHAX CTafWAX PA3BATHA HNHAMBHAYATbLHEE
OTKIOHEHWA B COOTHOIEHWAX dYacTeil 3apofpimia o0yCIOBIEHLI IlaB-
ubM 06pasoM MMEHHO KOJXe0ANUAME BO BPeMEHH 3aKIATKU OPraHos,
Kak 5T0 BHJIHO, Hampumep, mo HopMaxbmbim tabmumuam @. Neitbes,
[lpyrue yrIomeHma MOTYT KacaThCA BEJNWUNHEL 3aKIAJKHM, T. €. MACCH
KIETOTHOr0 Marepuasia, nmaymero Ha (opMmpoBaHme saknafku. Taxue
VRIOHEHHS «CaMU 10 cebe» Ie PeryImpyoTes W MOTYT JaTh JJIATeNIb-
motit a¢gext. Hakomen, msmeHennsa Bo BpeMeHH M XapaKTepe TUCTO-
JormaecKoil puddepeEMUPOBKA MOTYT AATh 3aMeTHHIE YKIOHCHUS B
UHTEHCHBHOCTY POCTA OPraHA W B TOM CIydae HPHBECTH K HAPacrTa-
HHUI0O BeNMIWHBl YKJIOHEHHs B TedeHHe SMODUOHANLHOIO Da3BHATHA
Taxme ywiIoHeHWS IalOT KapTUHY OMOPUOHANBHOA H3MEeHIUBOCTH,
Bospacramouefi ¢ Bo3pacTtoM dMOpUOHA MIM JIMYNHKHA, KaK »To feii-
creuTensE0 HaOmopan 0. Oummnuenxo [1924] y Geckpwutoro Hace-
KoMoro Isotoma cinerea.

Bo Bcakom ciaydae, akr CymecTBOBAaHHA 3HATYMTENLHON sMOpHo-
HaJbHOH WM3MEHYMBOCTH J[OKA33H MJf OYEHb MIOIUX JKMBOTHBIX I,
B 9YACTHOCTH, AJA TO3BOHOYHEIX, M MBI HMeeM BCe [aHHLIE AyMarh,
470 TAKHE HBMEHEHMS JieKaT B OCHOBE (DUIOTeHETHIECKUX H3Mere-
Hufi camoro smOpmona. Mer 3maem, 4To B (puirorenese smOGproHa 0co-
(eHHO YacTO IPOMCXOAAT CABUTH BO BPeMEHH 3aKIaAKU (rerepoxpo-
HUT), KOTOPBIE MOTYT W He OBITH CBSI3AHHBIME C (DUJIOT€HETHIECKUMI
U3MeHeHUAMN BO B3POCIOM OpraHu3Me. JTO BIONHE MOHATHO, TAK KAK
sMOpuonasbHag HM3MEHYHBOCTH HTOTO IIOPAAKA 0COOEHHO BeuKa,
¥ KaK pa3 oHa IPHHUICKAT K TPyHOIe PerylupyeMblX W3MeHeHIH
(eciim 1pw 9TOM He IPOMCXOMUT HAPYUIEHUE BAJKHBIX KOPPENANMI).
Takne perynupyemble H3MEHEHHT JIeJKaT B OCHOBE (IEHOTCHE30BY,
T. €, TUMHYHBIX HOBONUPHOOpeTreHuil sMOpPUoOHa, He CBA3AHHEIX ¢ M3Me-
HenmeM B3pocaoit gopmul. Homeuno, perynupyeMsle n3MeHEHHAS, Tak
K€ KaK ¥ «IeHOTeHe3bl», He WCYEPUHBIBAIOTCA OJHUMH CHBATAMHU BO
BpeMeHN 3aKIafiKki, BeAylHMH K rerepoxponusaM. Umenres u apyrue
peryJupyeMble YKIOHEHHA y 5MGDPUOHOB, U TaKue YKIOHEHWS, OTe-
BHJHO, JIE}KAT B OCHOBE APYTUX <«IEHOTeHe30B» (rereporommii, amol-
PHOHAJBHBIX HOBoOOpa3oBaHMWM M T. IL.).

Mu xorum 3/eck 0c060 OTMETHTH, UTO HEPETYIAPYEMas H3MeHYl-
BOCTh ABIfAeTCS 6as0ifl A QUIOTeHEeTHIECKUX M3MEHEHWH He TOJILKO
B3POCJIOTO OPTAaHMBMA, HO B TO ke caMoe BpeMA u aMOpumona (gmuam-
Opuoreneast CeBeprosa), 9Ta H3MEHYMBOCTb MOMKET OHITH HeaHAUD:

i A’
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eqpHOM, HO MOZKET HMeTh BechbMa peskoe Brpamernue. H ocoGo Goas-
M YKIOHGHHAM MOTYT IPHBECTH caMble He3HAaTUTeNBHBIC H3MEHe-
ams B COOTHOIIEHWAX 9YacTelt Ha paHHEX crajmax passarus. Takume
f3MCHEHHS TDHEBOAAT HEPeko K TPyObM HapyIIeHHSIM DasBHTHA,
x 06pA3OBAHHI0 YPO/IOB, OGBITHO TIOTEGAMIIMX eIle fa dMOPHOHAIb-
HBIX CTAJMAX PAa3BATHA. YDOACTBA HAGHIONAIOTCA TOpasfo Talle, Tem
oT0 OOBIKHOBEHHO AyMalor. BechMa gacThl OHE W y BHICHINX Ho03Bo-
HOUHBIX — ITHI[ M MIEKOTATAlomMuX. B TepaTorornn OMMCEBANTCA
MHOTTE, BechbMa 9acTO BCTpeYaloINmecAd THIUYHEIE YPOACTBA, B 0OCO-
GemHMOCTH YACTWIHbIE Y/BOGHHs DPA3HOTO THIA YUK YacTHYHEE HE0-
paspmras. IIpaBia, MBI OGLIKHOBEHHO He 3HaeM MCTOYHHKOB BTHUX
ypoACTB H He 3HACM ke, ABIAOTCA JU OHM HEHACKeACTBEHHBIMH
FapylleHNAMHA Da3BUTHA B Pe3yNbTaTe KAKMX-TM00 BHEIIHMX BIHA-
g (Kak MyMaror GONBIIMHCTBO TEPATONOTOB), WIH BTO HACITECTBEH-
gete Myranma. [{ns pasbupaeMBIX HaM#d BOIPOCOB MMEIOT H3BECTHOE
sHaueHWe W IepBHe, T. . HCHACHE[CTBEHHBIE, U3MEHEHMA, TAK KaK
OHM WHOT/IA TAKMC BCKDPHIBAIOT CYIIECTBOBAHHE CIOMHEIX 3aBHCHMO-
creil METY pasBuTHEM OTHenbHBIX wacreil. OmHaxo ropasmo Baskmee
U HAC BTOPLIE, TAK KaK OHHI JAal0T HECOMHEHHO oiee ACHbIEe yKasa-
HUA HA B3aWMO3AaBUCAMOCTH NIPOIECCOB, W, KpPOMe TOro, W3yveHNE
VMEeHHO TaKUX YRIOHEHHU [aeT HaM BO3MOSKHOCTL COCTABHTH cele
HeKOTOpPOe TPeCTABICHNE O MeXaHusMe REHCTBUSA HACIeNCTBEHHBIX
$aKTOpPOB B PA3BHTUH OpraHm3MA.

B HacrosAmee BpeMs HaKONWICA yiKe MOCTATOYHBI Marepmalx o6
VKIOHCHWSAX HOPMAJBLHOTO pPA3BUTHA, CBA3AHHEIX € HM3MOHEHIAMY
(MyranumsaMu) B OTHENLHEIX HACJe[NCTEEHHBIX eNUHEANAX (reHax).
Takne yriToHenusa, KOHeUHO, NalleKO He BCETa ABIAIOTCA HEKM3HEH-
HEIMA ypofamu (neranm). IMOpHoNOrmdecKE WM3y4eHO B HACTOSAIIee
BpeMS W W3BeCTHOE UHCNO YKIOHEHHH, XapaKTepHayIOIUX BIOJHE
MUSHECIIOCOOHbIe MYTAriM, KOTOPHIE B HEKOTOPHIX CIy4asX CTald
PacOBEIME TIPU3HAKAME ONpPEAeACHHEIX TOPOJ MOMAIIHUX JKEBOTHBHIX.

3. ®arTops 3IMOPHOHATBHON M3MEHUYHBOCTH

Ucrounnkamn sMOpmoEanbHOR N3MEHIMBOCTH, B TOM UHCIe W
Yponcts, MoryT GbITH M MexaEmueckme BausaHms (Teparosora opuny-
CHIBAIOT OYeHL MHOTOE TABJIEHWIO HUTE aMHHOHA), W XHMUYCCKHe,
T TeMneparypubie. Takme BIEAHWA HeHACTEICTBEHHEI, XOTA ¥ HeJb3s
CKasaTh, 4r0 oHE Ges3pasiMuHsl MIA HBoNtonmu sMbpuona. MssectHr,
HampmMep, /[0BONBHO KpYHHbIe PasiuiWs B HMOpPHOHANLHOM Da3BH-
TN HeKOTOpHIX pakoB B TipecHOit Bofle m B Mopckoil (Palaemonetes
varians orkmafpiBaeT B TIpecHOll Bole 3HAYMTENHHO 6ojiee KPYIHEIE
ANNQ, M3 KOTOPHIX AWIMHKA BELTYIUIAETCA HA ropaspmo Gojlee mMo3mmeit
CTanum «zoea», em B MOpCKoil Bofe). BeckMa pasmmuno pasBEBAIOT-
€1 Tpoxodoprr wepss Polygordius B Cpemmsemmom Mope (rme Temo
1eDBA BBIpacraer mapyKy B Buje mpmpatka) m B CeBepHOM Mope
Tle Temo wepma pasBmBaercs CHadYaja BHYTPH JHUMIKE, a 3aTeM
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BEIBOPAYMBACTCA), W HTH PA3NWIAA KACAIOTCS He TOJHKO BHENIHOCTH,
HO M MHOTUX OPraHOB — KAMIKA, He(puawWeB, HepBHOH CHCTEMEH
[Woltereck, 1902]. Ms1 B mamHOM ciiydae He 3HAaeM, IIpaBia, HACKONb-
KO 9TH M3MEHEHHS OCHOBAHEI HMeHHO Ha Momudmramuax. Monmdpura-
HNUOHHLIC W3MEHEHHS HMeIT BCE e MOBONHHO OrPAaHHYEHHOE 3Ha-
YeHuUe U MPeJCTABIAIOT JUIA Hac GoXee 3HAYMTENLHLIN HHTEpPEC NIk
TOT/ia, KoTjfla OHW (PMKCHPYIOTCA B KaZecTBe HACHe[[CTBOHHHIX M3MEeHe-
HEAMN, 9TO BO3MOKHO TOJBKO Tepe3 TPOLece mox6opa COOTBETCTBYOMUX
MyTanuit.

Iosromy MBI B 3TO# paGoTe yjeaum riIaBHOe BHUMAHHE HACHETCT-
BeHHHIM W3MeHEHHAM, T. €. MyTamuaMm. AHaams MyTanmil m ocobGenmno
aHaNW3 UHAXBUIYAJILHOrO PAsBATAS MYTAHTOB faeT HaM H3BECTHEIR
MarepualX IS CYMIeHUs 0 XapaKTepe 3aBUCEMOCTH MEKIY TOHOM I
TpU3HAKOM W O Xapakrepe feiicTBus mamenenmoro rema (r. e. cober-
BEHHO 0 XapaKTepe W3MEHEHMS MMPOIECCOB PASBUTHA).

P. Tomspmmanr [Goldschmidt, 19271, co6pax mosoasHO Goxbimioit
Marepuaj, YKasHBAIOIMEA HA TO, 9TO TEHHl ONPEeNST CKOPOCTh
TeYeHNSA M3BECTHHIX Peaknuil m BMecTe ¢ TeM MOMEHT BO3HUKHOBEHUS
OTIpeleIeHHBIX MOpPQOTeHeTHIeCKUX TpomeccoB. MEI NTOMKHEL OTMe-
TATD, 9T0 TpenctaBiernsa P. I'onbIMIMANTa, 09eBIIHO, ABIIOTC BeCh-
Ma YOPOIMEHHBIM OoTpajKeHHMeM MeflcTBHTENBHEIX mpomeccor. MEI o
repax cobcrBeHHo HEdero He sHaeM. OMHAKO MBI MOMKeM yKasaTb, 4T0
m3MeHEHNA B OXHOM TeHe (mpocTas MyTamuA) OUeHEL YACTO CKA3EIBA-
10TCSI B WBMEHEHWH CKOpocTell W3BECTHBIX MOPPOreHeTMIECKUX IPO-
neccor (BKIWUYAS B DTO TpEACTaBAeHHe W COBATH BO BPEMEHM NX
HACTYILICHUS, HATTPpUMeEp, BO BPEMEHU 3aAKIATKE oprasa). IJocKOIbKY
A3MEHeHAS TEHOB CKA3HIBAKTCS B M3MEHEHNW TeTeHHS MopdoreHeTH-
WECKAX TPOIeCcCOB, MBI YCIOBHO MOMKEM TOBOPHTH O TEHAX KaK 0
¢arropax, oOyCIOBIUMBAIOIIMX dYepe3 MPONMeccH OOMeHa BelmecTs
M3MeHeHWs TpomeccoB passButhss (M B ocoGeHHocTH UX CKopocTell).
Bo BeeM m3i0MkeHUN MBI II09TOMY YHOTpeOisgeM TePMEH (TeHy JIHIIb
I 0003HATCHAA eIUHANE IMOPHAOTOTHISCKOTO aHANA3a, M3MEHeHIe
KOTOpOil CBSI3aHO, Yepe3 maMeHeHWe B Mporeccax KIeToIHoro o0MeHa,
¢ W3MEHEHUAMHI B TPOIECCAX WHAWBANYATbHOr0 pasBATHA. Tepmnd
«feficTBMe» TeHA 03HATAET JUINb TAaKOe M3MeHeHNe B TPOIEeCcCax pas-
BUTHS, KOTOPOEe OTIMYACT JAHHYI0 MYTANAI OT HOPMHEL.

M3 mammbIx MexaHWKW pasBHTUA SICHO, YTO BCe JeNeHHUS SHMEeBOTO
ANpa SABNSAIOTCS PABHOHACHENCTBEHHBIMH W BCe SAPA 3aPOJBIIA
PaBHOBHATYINM Mo CBoell HacreficTBeHHON cyGeraHnum, T. e. MO Temo-
my. B Takom cxyvae ceiidac jie BoBHMKaeT BOUDOC, HA UeM IKe
ocroBano muddepennuanrbEoe NeficTBEe TeHOB, T. . MoUeMy M3MeHe-
HIe ONpeAeleHHOTo TeHA CKA3HBAeTCA B M3MeHEHHWH OXHOTO TONLKO
WM HEKOTOPHX ONPeNeIeHHsX MopHOreHeTHIeCKAX TMPOHEeccoB, Tpo-
TeKAOIAX, KOHETHO, B ONPECIeHHOM KJICTOYHOM Martepmalne. 3pmech
cTeNyeT, TPesie BCero, OTMETHTS, YTO BPSAN JU [eficTBUE OTHeabHBIX
TeNOB sBAACTCH crporo cnermdnaeckum. JTpoTns nroro ronepnt dant
CYMIECTROBAHUS PASINMYHLIX TeHOB €O CXOMHBIM jleficTBuem (moamme-
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pns), @ TAKKE aKkT CyIecTBOBAHHUS CXOMHBIX [0 CBOEMY IIPOSBIE-
0 TeHOB Y frmskux, a mHoTAa W y pamexnx BmjoB (y pasHBIX
(0% IPOBO(IILI, CXOXHEIe TeHbl OKPACKM INEPCTH Y PA3HBIX IPHIBY-
pos u T. A.). Kpome Toro, ecim ceGe mpefcTaBiATh, ITO TEHEI KAK-TO

acTBYIOT B DEAKOUAX 00pasoBaHMA HBBECTHHIX TOPMOHOB (mO
p. TombamMuATy), mim ¢opmooGpasopaTesbubx cyGcTanmmil, To M5l
pefb 3HAEM, ITO ¥ OHE JWIIEHE! BAAOBOI coermuduanocta. Mexanuka
pasBHTHS TOKA3HBAGT HAM SCHO, 970 WHAyNUPYIOIME BEUleCTBA He
TOJIbKO HE IMEIOT BHoBoil cnenmmdukm, HO W BooOIe 3aMeIaeMsl B
[TEpOKUX Tpefelax APYTEME BermectBamMu. Memy TeM Kak pas oTd
pelecTBa M SBIAITCA B DPOIM PeryiaaTopoB passurHa. B raxom ciy-
qae OecCIOpHAA cHelM@UKA peaKnuil, oYeBHAHO, ONpemendercs B
OCHOBHOM PEATHPYIOIINM KIETOTHEIM MATePHAJIOM.

Ha camom mexe, MBI BHOUM, 9TO, HATTPIMeEp, TOXOBOH rOPMOH, He
AMeIOIEH BHIOBOI ciemuduKA ¥ MUPKRYJIAPYIOINAA BO BCeM OpraHma-
Me, IMeeT BMECTe C TeM CTPOTO BUJOBOe, crmenuduieckoe M TPATOM
soranbHOe Moporemernueckoe meiicrsme (pasBuTHEe 3aBHCHMHIX BTO-
PUYHEIX HOMOBHIX Ipm3HakoB). ONBITHI TPAHCIIAHTALNA HOKABBIBAIOT
COBEPIICHHO SCHO, UTO BUAOBAsg crenuuKa peaknud OmpeenseTcs
caMiM PearEpYIOMUM KIETOYHEIM MAaTEepPHANOM, a JOKAIH3amAs peax-
oUd Takike ONpeNeNseTcA B 3HATMTENLHON Mepe, XOTS He HCKIIOTH-
TenbHO, AAPE@EPeHIEPOBKOA caMoro Mmarepmasia. TOIHO TAK ke T
coequuKa MeHcTBEA WHIYKTOPOB 3aBUCHT B OCHOBHOM OT CaMmo-
ro Marepmaja. Tawmm of6pasoM, oduesmpmo, m nuddepennuanbHoe
melictBWe TeHOB ompepenserca camoil RudPepeHMAPOBKONE THaHeil
saponsima. IlomyZaeress kak GynTo NOTHIECKMil Kpyr. JT0 He COBCeM
tak. UsBecrnasa maddepeEMUpoBKa MPOMCXOMUT B MIasMe y3Ke B ca-
MOM mpomecce ofpazoBaHda W CO3peBAHUA SHNA. ITH TPOTYKTH TA(-
depernupoBKE 060COGAAIOTCA 3aTeM BMECTe € IIPOIECCOM NPOOIeHUs.
Ha Gase atmx, 065I9HO JUIMEL KOIWIECTBEHHHIX PA3NUUMi yCTAHABIN-
BalOTCA pa3NTMIWA B JIBUTATENBHBIX DPEAKIUAX, COIPOBOMKTAIOMINX
nuponecc racTpyisanuad. BMmecre ¢ pasnuuHOM cHTyarymell pasi@mYHBIX
HJacTeil 9TO WPHBOXET K YCTAHOBNOHWIO KATeCTBEHIHIX pasiwauii B
3aDORLINEBHIX JUCTKAX. B mpefenax Ka’XIoOro 3apoNbINIeBOro IMCTHA
Pasnmanble wacTH HAXOMATCA B PasiWIHOM HOJOKEHAWM TO OTHOIIe-
HUI0 K pgpyrmM dacTAM, PasmuaHo CHAGKAIOTCSI KHUCIODONOM, IHTA-
TeIEHLIME MaTepmajgamu w T. M. IlosToMy B Tpenesax 3apofEINIEBOTO
THCTKA ycTaHABIMBAIOTCA CHAvaja HefoJbNINe, 3aTeM Bce Ootee
SaMeTHBIE pasnwdus, MPUBONAMEE K HOBHIM (OPMO0OpA30BATEIHHBIM
Peakmmam. TaxmM obpasom Ha 0ase mNePBOHAYATLHBIX IPOMNECCOB
BuddepernnpoBKA IIA3MBL SAANA PA3BEPTHIBAIOTCS BCe Naee MIVIIHC
Inddepernuposrn, Tar Kak Kaskgad mHoas muddepeHimposra mpu-
BOMnT K pasmmaEBIM MOPQOTEHETWIECKHM peakmuaM dacTedl, B pe-
SYIbrate KOTOPHIX YCTAHABIMBAIOTCA HOBHe COOTHONIEWWs, a OTH
Uocnennme mpmeomar k mosmiM auddepermuposram. J[nddeperrin-
AMLWoe neifcTRMe TenoB TIOKOMTCA, CaefloBaTempno, ma paddepennn-
Pozke pearupyiouiero Marepmana (riaBHBIM 00pasoM  ILTa3MBI);
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OJHAKO GCJIM 9TH TeHH SBIATCA Na)Re TONHKO TaCTHIHO M JAJeRo
He TPSMO, a4 1epe3 HTH IPOIEecCH KIeTOIHOTO OOMEHa, PeryJaATopaMy
BO3HUKAKIIUX TPU HTOM MOP(OTeHeTHIECKUX IIPONECCOB, TO UX PO
TpHU 2TOM BOBCE He TAaK YKk HE3HAYUTENbHA, TAK KAaK OT HAX B JTom
cllydae 3aBHCHT XON majpHedmnx muddepeHqupoBok u B 0cobeHmno.
ctd BpeMa mx macrymuenus. OT epemenu e HACTYRACHUS UBEECT-
HOUL peakyuw 3asucCUT Hepedko U camoe OCyuLecT8ieHUE U3BECTHO20
MmopfozeneTuneckozo npoyecca, KAk MH TO YBUANM B NAJbHeimNIey
nmanomennn. CHBATH BO BPeMEHHW JIeMKAT TAKKE B OCHOBE CAMBIX
00BIYEKX uIoreHeTMUECKUX W3MEHEHMiT 5MOpPHOHA — TeTepoXpoHui,

QDaxr wanumyHOCTE AEQEPepeHnuanrbEOro AeiicTBAA TeHA, ONHAKO,
BOBCE He 3HAYAT, 4TO OOYCIORIEHHASA UM Peakudus OrpaHAINBAETCT
HEeNPeMEeHHO TONBKO OJHOHW WACTHI0 3aPOMENIIA, HAIPHMED OTHEM
3a94TKOM ONpPEeNeHHOr0 OpraHa WM [Jake OHUM ero MPA3HAKOM.
HaoGopor, MBI Xopomio 3maeM, 9TO TE€HBI OOBIIHO TPOSBISIOT CBOE
meficTBWe B Pa3IWUYHBIX YACTAX OPraHM3Ma W B PA3NAYHBIX €ro IpH-
3HAKaX, HO TONLKO 5TO BIMAHHE OLIBAGT MMEHHO PAa3NAIHBIM. JTO —
M3BeCTHOE TIPOABIEHWE («MyIeiloTpommoro» meficTBAA IeHOB, KOTOpOe,
1o Bcell BeposATHOCTH, emie HemoormeEmBaercs. Dawr mueifoTpommaMa
yiKe caM mo cefe MOoKaselBaeT ¢ GOJBNION yGeNUTENHEHOCTHIO, WTO
cenu)uKa MeHACTBHA TEHOB 3aBHCUT, IO Kpaiimeil Mepe B BechbMa
BHAYNTENBHON CTEMEeHH, OT CaMOT0 pearnpylomero Marepmana. B srom
clrydae, CIe0BAaTeIbHO, CAMEIe pa3JWIHbBIE NPH3HAKA OPraHm3Ma,
Kak, HampuMep, OKpACKa, TOIOKeHWe WIN (POpMa M3BECTHHIX BHIPO-
CTOB, WM TIOHMMEHHAS 3RU3HECTOCOGHOCT, OKA3HIBAIOTCA 3aBUCHMEL-
MW OT ONHEOTO OQIIero HAcIeqCTBeHHOTO ¢aKrTopa. ITH NPHBHAKK
OKa3BIBAIOTCA CBA3AHHLIME ((TEHOMHBIe» Koppessanmm). Takue cBA3N
¥ 3aBUCHMOCTA WMEIOT B HBOJIONAM OPraHW3Ma OTPOMHOE 3HaTCHWe, F0
OMM NMAJeKo Te Bcerfa BEIpAXKAIOTCA MMEHHO B Tako# (opme, KaK 510
3gech IIpejcTaBlieHo. Brarogaps TOMY, UTO TeWBI OKA3HIBAIOT Pasiimd-
Hoe BIMSAHUE HA PA3NUYHBIE YACTHW WHW, TOUHee, Ha pasImdHble Pusmo-
JoTndeckwe W Mop(oreHeTMYecKNMe TPOLMECCH, W TPATOM eIle pas-
JAHTHOE HA PABNAYHEBIX CTAAMAX pPasBHTHs (MTefoTPONM3BMEI BO Bpe-
MeHN), caMble He3HAYUTEIHHLIE W3MCHEHN I TeHOTATIAa MOTYT IPHBECTH
K OYeH’h 3HAYHTENHHEIM YCIOKHEHNAM CTpoenus oprammsma. Ciosk-
HOCTH CTPOSHHWS TOCTEIHEr0 ¥ CIOMKHOCTH MOpHOreHeTHIECKEX TMPO-
TIECCOB HW B KaKoil Mepe He SABIAETCA TIPOCTO OTPAKEHHEM CJIOMKHO-
¢t reroTMma. XOTS W TeHOTHT B TEeUeHWEe DBONIONUN WCTHBITHBACT
TPONEecCH YCIOKHEHNA CBOETO CTPOSHUS, OMHAKO CIOKHOCTEH MPOIEC-
coB muddepeHIUPOBKM cAMOTO OPraHW3Ma RO3PACTAET, HECOMHEHTO,
B ropasmo Gompmeit mepe. Ha cpaBEmTensHO TpocToil HaciemcrBen-
HOfl ocHOBe pasBWBaiTCA Bee 0oee CIOKHBIE CTPYKTIYpH. Bcee 370
cTaHeT NI HAc emle ropasno 6ollee ACHHIM, eciM MHL TepeiimeM K
paccMOTPEHWI0O XapaKTepa 3aBHCHMocTell MeKAY MopdoreHeTHIecKD-
vz mpomeccamn («vmopdoremeTmaeckme» KOPPeNANUA) Bo Bpems OH-
TOT@HETITIECKOTO Pa3BUTHA BHICINAX KUBOTHHIX (TIaBHBIM oGpasoM
T03BOHOYIILIX),
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4. Ananns »MOPHOHAJLHBIX 3aBUCHMOCTElt

MexaHMKa DPAasBETHA BCKPHBaeT HaM CYINeCTBOBAHEE BechMa
oO/RHOM CHCTEMBI 3ABHCHMOCTEH TacTeil B PAsBMBAIONIEMCS OpraHus-
ye. MeTojaMi yAANeHUA W TPAHCILIANTANNE oMOpHOHANBHBIX 329aT-
k0B  yCTAHABIUBAGTCA  3aBHCHMOCTH  IIPOIECCOB  JleTCPMUHAINME
(1. e. mpefonpeeseEnA), QOPMEPOBAHUA 3AKIAKE I JambHeiinrero
e pAsBUTHA OT NPYIHX, oGeIKHOBeHHO cocefrux vacreil. Ilpomeccer,
LOJTOTOBIAIONIAE MaTepuan K 00pasoBaHUI 3aKNafiKié, HA3BIBAIOT
jeTepMAHATMOHHEIM. ITH TPOIecCH JACTHIO 00yCHOBIEGHEL paclpe-
jeselHeM TIa3MEHHBIX MATEPHANOB CAMOro Aina («meTepMumHEApPOBAH-
Hoe» ApolieHHme) M IO3[HEHNIMME BO3PACTHBIME M3MeHEHHAMH, TaK
sce KAK M cOeNUPHICCKAMHE yCIOBAAME 00MeHA B CHJIy OIpejieleH-
poii CATYaIM# JAHHOH YacTd, KoTOpHe B KOHIE KOHIOB ONPEAeNAIor
caenu@UKY PEAKIMA TOTO Marepmaja.

Bce TH UpOIECCHl SABISIIOTCS B W3BECTHOH CTEIEHM IIOJTOTOBU-
TeABHBIME, OHE OGYCIOBINBAIOT JAOWIBHYI0 [EeTePMUHAIWIO KiIeTod-
HOr0 MaTepHajia H3BeCTHOH TacTH 3apofbInIa, KOTOPHIA 3aTeM mojBep-
raeTcs Gosee IMPOYHOM MeTEPMUHAIMA HOJ BIUAHNEM COCeHAX Facreil
3apOJBIa, ABIAIOMUXCA B POIH OPTaHE3ATODPOBY, (MHIYKTOPOBY
WM AKTHBATOPOB». ITH BIWSAHHUS OIpeJiesaior (oiee TOYIHO BpeMS
I JOKAJIM3aMII 3aKIa KA N3BeCTHOro oprara. baarogapa sTuM BiIuA-
HEAM IPOHCXOJUT, CHIeloBAaTeNbHO, Gojee TOUYHAA HOATOHKA dTacreil
Apyr kK apyry. IloaTroMy MOKHO TOBODHUTH O PEryJsATOPHOM 3HAYEHHT
npomeccoB muAyKnua. Bumectre ¢ TeM Hy)RHO oTMeTmTB, UTO TaKme
BIMSTHASA HE ABJIAOTCS OLHOCTOPOHHUMMY, XOTA MHAYKTOD MIU AKTHBA-
TOP M BBIfIESIeTCA CBOEil 0c000H aKTHBHOCTHIO, BCE JKe M pPearupyio-
muii Marepuan (peaxTop) OKasblBaeT M CBoe OOpaTHOE BIUAHIE HA
uafyxrop. Taw, Hampumep, KpHIIA IEPBHYHON KUIIKA WHAYIMPYET
B Opuneskameil sxrofepMe o0pasoBaHWe HEPBHOI MIACTHHKH, OJIIaK0
UOCTeNHAA onpefeider B MaTepHaje KDHIIHA INEPBHYHON KMIIKU
CerMeHTanWi0 Me3oAepMbl. I'masHo#l GoKan WHAYOUPYeT B IIpUIEKA-
Hieit srTOepMe 06pa3oBaHWe XPYCTANHKa, a B 3a9aTKe MOCIEIHEro —
00pazoBaHme XPYCTATHKOBEIX BOJOKOH, HO, ¢ APYTOH CTODOHEI, HKTO-
lepMa H XPyCTalWK HHAYOHPYOT B IpHieskaliefl cTeHKe IJIa3HOTO
Goxama o6pasosanme permmsl ([paromupos) m T. m. IlosTomy B 1rpo-
Neccax ferepMuHAIAY MBI EMeeM [el0 He ¢ OXHOCTOPOHHNMM BaBH-
CuMocTAMH, a € B3aMMOBABUCHMOCTAMH dacreil, T. e. MopdoreHern-
ecKumMm woppesasmuava. Ilocregnme He OTpaHMIWBAIOTCH, OFHAKO,
JUIIL geTepMAHAMMOHHEIMY IIPOIECCAMH, KOTODHE, BOPOYEM, M CAMU
MOTYyT wMeTh W pAAMTENLHOE 3HAvYeHWe (HAampuMep, AETEPMUHALMA
PoroBumer rirasa).

B Tegenne (DOPMEPOBAHUS 3aKIAJKH, U BO BpeMs HaibHeHIIero

6 passuTHA m pocTa OHA BCce BpeMsA 3aBHCHT B cBoeil mudhepenmu-
POBKe He TOmBKO OT COCelHEX 9YacTelf, HO W OT MHOIMX JIPYTHX
BHYTpeHHMX (hakTOpPOB pA3BUTHA, 33 KOTOPHIME CTOAT, KOHETHO,
YHKIME TexX WNM WHHIX 9JacTedi oprammsma. HexoTopble m3 Takux
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B3AMMO3aBAHCHMOCTEH MMeloT TawKe peryJATOPHHH XapakTep, HaUpu-
mep, ycramoBaenusle I'appucomom [Harrison, 1929] kopperamuu
MeAy POCTOM IiasHoro Gokama u Xxpycraanka. OGBMHO 5TH 33BHCH-
MOCTH ¢ TPYHOM HOAMAIOTCA aHANU3Y UMeHHO OiaromapsA mX O0JbINOi
clOKHOCTH. B TakMX ciaydasdx BCAKOe HapyIlenyue HOPMAILHBIX CBA-
3eil 3agaTKa mam gaxke cQOPMAPOBAHHOrO B 00mIeM OpraHa IPHBOJUT
K 3ajiep/kKe WiIn ocraHoBKe ero guddepermuposkm u pocra. IIparTu-
9eCKM 9T0 YAAETCS OYeHb JIEIKO YCTAHOBUTL B OGONLUIIMHCTBE OIEBITOB
¢ >MOpHOHANBHBIMI TPAHCINIAHTAMUAMA, JKCIEPAMEHTANBHAS HWHIYK-
Ious Jdydiie Bcero ymaercs B o0nacTsaX 3apofbinia, GIN3KEX K HOP-
MaJbHEIM, W WHJYIMPOBAHHEIE OPraHLI PA3BHBAIOTCI B 9TOM CIydae
unaubonee moiHo. TouHO TaK JHe M TPAHCIIAHTAT BCEr/la JyUINe BCETo
pasBHBaeTC B HOPMAJBHOM OKPY)KEHHW WM B CHTyaIun, GIU3KOH K
HOpManbHOH. B Mexammke pasBuTHA UPHHEATO CYUTATH, UTO IOCIE
OCyUIeCTBIIGHHON ysKe [eTePMUHANMA [AAHHAS YacTh PA3BHBAETCSA
maremie myteM «camopnddepernupoBarEnay. Jro, KOHEYHO, B 00IIeM
BEepHO — JaHHAA TacTh cHOCOOHA OOBITHO K m3BecTHOH muddepenmm-
POBKE KaK B UY/RIOM €l OKDY;KeHHH, TaK W B sKcmiaHTtaTe. OgHaKO
Bee jKke sta mMuddepeHNIPoBKa HUKOTAA He WAET BIOIHE HOPMAJIBHO
M BO MHOTHX CJIyIasgx HOBOJIBHO CKOpo mpexpamaerca. Jamke B mam-
Gomee APKUX cAyIasax «caMofuddepeHIUPOBAHMAY, KOTHA PA3BUTHE
npuobperaer BOOJHE (ABTOHOMHLIHY WM «MO3aMIHEIN) XapakTep, HTO
camopnddepeRnupoBanUe SABIAETCS OTHOCHTENLHBIM M IPATOM HMe-
eT Juilb BpeMeHHOe 3HaYeHWe. MBI MoKeM TOBOPHTH JIAIIH YCIIOB-
0 0 «MO3am4HO#» ¢ase pPA3BUTHA BIONHE [ETEPMUHUPOBAHHOTO
3aYaTKa OPraHa, a €CJIH 3a4aTKU OCHOBHEIX OPTAHOB JETePMUHUPYIOT-
¢ MPUOTUBUTENbHO ofHOBpeMeHHO (y amdmOumit Bo BpeMs Heiipyis-
mu@), TO MOKHO TOBODHTH W O «MO3aWIHON» (pase pasBHTHUA BCETO
OpraHm3Ma, TaK KaK CIO/KHASI CHCTEMa B3aWMO3aBHCAMOCTEH eTep-
MUUATUOHHOTO IIEPHOJA BMECTE€ € [eTepMHUHAIMEH OpraHoB cpasy
norepsna csoe 3Hazenwe. Ilpaspa, Temeps HAYT [AeTepMUHAIIAOHHEIC
mporneccs! dacteil OTAENHLHEIX OPraHOB, KOTODHIe OOHADPYRUBAIOT CBOM
B3aUMO3aBUCHMOCTH BHYTDHA OpPraHa, HO 3HAYEGHME BCeH 3aKIaJKU
OpraHa B eJIOM B 00L[eM y’Ke TOUYHO (PUKCHPOBAHO.

ITo mepe mudpdepeHNUPOBKYM OpPraHa OH BCTYHAET, OXHAKO,.B HO-
Bhie CBASH ¢ JPYTMMH ¥ TPATOM BOBCE HE 00A3aTeNbHO COCEIHAMHE
opraEaMu. JTH CBA3H ONpeNlendioTca y:;ke (YHKIAAME, XapaKTepHSI-
mMu i copMupoBarHoro oprarunsma. MopdorereTnaeckue Koppems-
@AW, OpepBaBIIuecs BO BpeMs «MO3amIHOI» (pas3bl PaBBHTHUA, 3aMe-
HAIOTCA TellePh WHLIMHA CBS3SMM, KOTOPEIC A HAZBAI «9PTOHTHIECKAMIEY
ROppeAnuAMY. ITO He 3HAYAT, YTO MeKAYy HEME u Mopdorene-
THYECKEME B3a¥MO3ABECHMOCTAMI HMeIOTCA NPHHIUNHAIbHbIE pas-
nugust. OXHAKO MBI IOAYEPKUBAEGM DOIb HOCHEJHUX Kak cremmfmie-
cknx gakropoB MopdoreHeza, B TO BpPeMs KAK IPrOHTHUECKHC
KOppeJsimuy, DOKOAIN;ecs Ha XapaKTepHOH s opranmsma QyHEKImO-
HAJTBHON B3aMMO3aBHCHMOCTH 9acTeil, WrpajoT JUMIb, MEKIY IPOTHM,
H3BECTHYI0 POIb PperyiaaropoB dopmoobpasosanma. O1Medy ocoboe
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smateHTe B OTOM CMBICIE MEXaHHIeCKUX B3ammosasmcumocTe (3mage-
e MBIIOTHOR JeATeNBHOCTH I dopMEpOBaHHES CKeieTa), XAMU-
geckux (3HAUEHME DHIOKDPHHHEIX (bamo;u)ma pocra w audpepeHTIpPOB-
KA PasHBIX OpraHOB) W HEPBHHIX cBsAsell (3HaveHuwe mepmdepmu K
pagpuTHS HOPBHBIX NEHTDOB 1, HaoGOpoOT, HEPBHEIX IEHTPOB IS
a3BUTHA TepuQepuIecKux opraHos). Ecam sra sproETmIeckme Kop-
pelIOAE B 0CO0EHHOCTH XapaKTepHHI /i Ooliee IO3MHWX CTANHH
a3BHTHSA, TO 9TO0 HE 3HAYAT, UTO HA IO3JHHX CTAXAAX Mopdoremern-
geckue KODPPEIANUH IONHOCTHI0 ITOTepsAin cBoe 3Hauenme. VI ma mosp-
AMX CTaWsAX PasBUTHA 3apOALILA B3AaKNA[LIBAIOTCA HOBLHIE OPTAHE!
(mampmMep, TepbA), E mX QopMmpOBaHHe OmpellelAeTCA TOMH JKe
¢arTOpaMH, O KOTODHIX MHI TOBOPHIH BHATAJ. C mpyro#i cropoHEL,
HeKOTOpHIE OPraHH JOCTATAIOT OYeHH PAHO BHICOKOH CTemeHEm Rud-
(epeHIHPOBKE W BCTYNAIOT B DPTOHTHYECKHE CBA3H HA CAMBIX DaH-
anx cragmax passurusa  (cepime, KpOBEHOCHAs H BHITENATENbHAsS
cucremsr). CyIIecTBOBAHUE CIOMKHON CHCTEMEI B3aMMO3ABHCHMOCTEH
OKA3HEIBAETCS He TONBKO OMEITAME HaHeCeHUA NeeKTOB y 3apOAbI-
ora WiIH OmEITaM# 3MOpmOHANbHON TpaHcmrantanmu. CpaBHenme
sMOpEOTeHe3a PasIMIHEIX BHJIOB, 3aTeM TePATOIOTMIECKEUA MaTepmal,
a Tarxe HaHoee PeHOTeHOTHKE MOTYT OBITH MCIIONL30BAHEI C TOM e
mensio. Jlammbie QeHoreHeTHKH HMEIOT AN HAC 0cOOYI0 NEHHOCT,
TAK KAaK TO3BOIAIOT YCTAHOBUTEL 3HAYEHHE KOPpemsinmii B Tex mMHgH-
BANYANbHEIX OTKJIOHEHUSX, KOTOPbIe SABJIAIOTCS 6a30i M 9BOIIONUOH-
moro mponecca. CpaBHETENbHEIe MCCHEMOBAHNA NAIOT TAKMKE BO3MOM-
HOCTH YCTAHOBUTEH (PAKTH PA3PHIBA, 3aMEHE! MM YCTAHOBIEHHS HOBBIX
KOppensin¥ii m 3HAUEHHME HTUX TPOIECCOB I DBOJIONAN OPraHH3Ma
KRABOTHEIX.

"3 szaBmcmmocTed, yCTaHOBNGHHHIX MOyTeM (eHOTeHeTHIECKOTO
aHadW3a, YOOMAHEM O clIefyIMuX. YCTAHOBIEHHAS MMHOI0 3aBUCH-
MOCTE MeXXy OTMepeHHeM HOr I KOPOTKOHNANOCTHIO Y KYp OmpeneiderT-
¢, MWO-BUAIMOMY, HDeXKIEeBPeMEHHON KOHWIeHTpanuell Me3eHXMME
Iox sKTofepMoit (cABAT BO BpeMeHEW WM NOBHIIIEHHAS AKTHBHOCTD
OKTOlePMBI) . YCTAHOBNEHAAA MHOI0 3aBUCHMOCTL Mexkay medopmarm-
€M deperra m XOXJIOM y Kyp ompemesisercsa ramgporedaimei, T. e.
VenneHHo#l cexpernmeil MO3STOBOI JRHAKOCTM HAa CTANMAX, KOTNA OHA
HopManbHo yme yracaer (0YeBHIHO, B OCHORE DTOTO VKIOHEHAS Iie-
RUT TaK)Ke CHBUT BO BPEeMeHW, MMEHNHO NPONJICHHE CEKPEemuM W,
6Litr Mo;KeT, oco0oe MOBHIIIEHHE CEKPETOPHON MeATeNIbHOCTH DIIeH-
AAMED) . VeramoBIeHHAA MHOK 3aBHCAMOCTh MEKTY (opMoft rpeGms
Y RYp um passmTmeM HOCOBHX KocTedl (Taxxe HOCORBOI Teperopomxwu)
Conposomnaerca Gomee pamHed m Golee BHATHTETHHON KOMIEHTPATA-
€1 Mesemxmmer mox SrTOmEPMOi B Ciyuae posoBmmHOTO rpebHA (Tax-
e, 09eBunHO, c/IBET BO BPEMEHM WMIH, GHITH MOMeT, He TOIBKO Golee
Pammag, mo n Gomee wrTeHCHBHAS pearnus). MomHO TpuBecTH TaK-
f:‘az;PHMep YCTaHOBIEHHOH 3aBUCHMOCTH MeKNY paHHe#t peayrmumeit
Kox TKa XOpmBI W HeJOPasBNTHEM CIHHFOTO MOBra W XBOCTA ¥ KOPOT-

BocThix Mmuimett o Unmsmn [Chesley, 1935]. Basmenmocts Mesrmty
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nuKgonned m medexTaME B TPEXOPHANBHON Me3omepMe 10 ANeIbMa-
gy [Adelmann, 1934]. Sasmcumocts Mempmy wuaMemenueM QOPMEL
(mupuHbl) HEPBHOH MIACTHHKEA 32PONBIMNA IHIIIEHKA W 06pa3oBaHm-
eM JImImHEAX coMuToB To I'promsamsxy [Griinwald, 1935]. Hawomer,
0cofeHHO0 WHTEPECHO HeJOPA3BATHE yXa Y TAHIVIOMHAX KOPOTKOXEO-
CTHIX MEIel, mecnenosanasix Bommesn [Bonnevie, 1936]. DmGpmo-
JOrudecKoe ucclefoBanne MOKA3aN0, ITO CIAYXOBOH TY3HIpEK W Aaske
©10 9aCTH, BILIOTH 10 YIMTKE @ TOJYKPYKHBIX KaHAaJI0B, 3aKIaIBIBAIOT-
C51 HOPMANLHO, OJJHAKO 3aTE€M OCTAHABIWBAIOTCA B PA3BHTHH W TacThio
lerenepapyIoT. ¥ B3POCTBIX TAHIYIOINX MBI Her sSHIoIIM@PaTHye-
CKOTO KaHAJa M HeT HOJXYKPYIKHBIX KAHAJOB; YIUTKA — PYHAMEHTAp-
Ha. JT0 HeJODPA3BHUTHE W [eTeHEpamnA YacTell yXa CBS3aHBI, OKRA3H-
Baercd, ¢ HACIE[CTBOHHLIM NeQeKTOM B PA3BHTHH IIPOONTOBATOrO
MO3ra ¢ €ro CIYXOBHIM IEHTpoM; Omaromaps JTOMY He Pa3BUBAETCH
CIyXOBOH HepB, a OPrag dYyBCTB, JMITEHHBIH HOPMAJHHON CBA3ZH ¢
MeHTPaIbHON HepBHOH cucreMoii, He TONBKO OCTAHABAMBAETCS B pas-
BATUW, HO ¥ JHeTeHephHpyer. OJT0 ACHO HATNOMUHAET HAM KAPTHHELL
dunoremernyeckoit penykmmm («adammsmm») oprama. Bce ato ects
pesyJibTaT paspeiBa HOPMATbHEIX Mopdoremermuecknx (B mammoM
clIyuae, OHITH MOMSET, CKOpee HProHTHYeCKHX) CBA3EI.

XoTsa BCe TocHeHWE TPUMEPH OTHOCATCA ViKe K obmactd Ttepa-
TOJOrHA, MO ONMCAHHEIE MCCIEMOBAHMA HAJ MBIIAMU KACAIOTCHA TeHe-
THIECKN H3YYEHHOro MaTepuaia, m yxasamasle nedextst ofycrmoBme-
HBl KaAIblil pas oJHauM TOXLKO TeroM (TouHee — MBMEHEHWEM OHOTO
TeHa).

Bee mnpmBememHble HAME TPUMEPH! CBA3AHBI WMEHHO ¢ Hedex-
TaMU B PasBHTAHN: KOPOTKONAJIOCTH, HENOPA3BUTHE KPHIMIN dYepena,
HefopasBUTHE HOCOBHIX KocTeil, meeKTsl B Xopje, B HepBHON CmcTe-
Me, OpraHax 9YyBCTB. TawkoBHl NEHCTBUTENHHO WOYTH BCE MYyTAIWI;
Iasie eCIM OHM HECYT Kak OyATo HedTo moloskmrennHoe (omepeHHOCTH
HOT, XOXONI Ha ToJ0Be, Boiee CHoKHBIH TPeOGEHL), Bce e OHI CBA3A-
mHl 7 ¢ feeKraMn B APYruX "dacTAX. JTO BHoiHE OGBACHATCS er-
KOCTBI0 HApPYUIEHHS OCHOBHHIX 3aBUCHMOCTEH MPH BCAKOM M3MeHeHN!
oTHenbEHX vacrell. Uamme Bcero W3MeHEHNsA COCTOAT B CHBHTAX BO
BpeMeHy HACTYIJIeHHA M3BECTHHIX peaxkiumit, @ 5T cOBUTH Hambouee
oTBeTcTReHHH 3a wWabmiomaromumecs Hapymemmsa. Buaromaps cymect-
BOBAHNT0O MHOTIOUYNCIEeHHBIX B3&I/IM03aBFICPIMOCTGIuI MexXIy gacTaMi
PA3BUBAIOIIErocss 3apPoMIsia, BECh Tpomece pasBmTua upHobperaeT
BechMa CIOMHEIN xapakrtep. Tarx xaw cnemuuka melcTBAS TeHOB
3aBUCHT, IO-BUINMOMY, We CTONBKO OT CUEMAPUIHOCTH W3BECTHHF
MPOJIYRTOR, CKOALKO 0T cuenudmanoctn peaknuil auddepenmuposalr
HOTO Marepnaxa, To yiKe W3MeHEHME OJHOT0 TE€HA BHIBHIBAET pasiuy
nuii adert B pasmbIx "wacTax oprammsMa (wrefioTpommoe medcTBNC
TeHA) W NPUTOM pasIWIaH? B pasmsx Bozpacrax. Otcloma B0
HUKAET W3BECTHASA CIOMHOCTh TMPOABICHWS BECEMA MTPOCTHIX W3
MemeHNH HACIEACTBEHHOr0 Marepmajna (MHOMECTBEHHOE BHIPaKe
Hue mieHoTponmu). ITa CHOKHOCTH BO3PACTAET, OTHAKO, BO MHNMY
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a3 BCAEACTBHE TOI0, 4TO KAK[A0e W3MeHEeHHE KAaK[Or0 TaCTHO-
To LpoIecca, BRI3BAHHOE M3MEHEHHBIM IeHOM, TAK WIH HHAYe 3aTpa-
rgBaeT Nl DPAN APYIEX IPOLeccOB, KOPPENSATHBHO CBABAHHBIX ©
[1epBUYHO M3MEHEHHBIM IporeccoM. IIpm sToM BTOpMINble UBMEHEHUA
moryT OBIThL TOPa3No Gollee B3HAYATEILHBIMH, 1TeM IepBoe u3Me-
penpe, HELOCPEJICTBEHHO oNpenelsieMoe M3MEHEHHeM M3BECTHOIO
rema (MHOrocTemeHHoe BhIpakenme mieitorpommn). Tak, HaupuMeD,
jiepBHYII0e H3MEHEHWe — KOULEHTPANHUA Me3eHXUMEl O 3KTOXePMOil
110CTAKCHATBEOTO0 KPAs HOTH KypPHUBI — NPUBOMUT K PAasBUTHUIO oOlle-
peHus; 9T0 THOCHeJHEEe CBA3aHO, OJHAKO, ¢ HEJ0DASBUTHEM CKeNera
ToCHeRHEro MAJbNa HOrM (ropasmo Gomee CyIMECTBEHHOE CTPYKTYPHOE
usmenenue). llepBuanoe wusmememme — rupponedanna HepegHETo
M037a IBIIIEHKA — OPUBOJAT BTOPUYHO K HEOPAZBUTHIO KPbIIIH dYe-
pena (09eHb CYIIeCTBEHHEIH meexT!), TPeTHTIHO K Pa3BUTHIO XOXJA
Ha TOJI0BE I, HAKOHeIl, K COKPAmEnWi0 W pasfBoennio rpebus. Tarmm
o6paszoM HA CPABHMUTENLHO MPOCTHX HM3MEHEHMAX reHOTHIA CTPOSATCS
BecbMa CIOKHBIe IIpeo0pasoBaHMs IPOIECCOB DA3BATHA, a ClefoBa-
TeJIbHO W Bceil oprammsanmm.

Bromme Gynmer goruvHO, ecim MbI M3 BTOTO BHIBEJeM 3aKIIOUeHIHe,
9T0 CTPOEHMe HACHEICTBEHHOI0 MAaTEépPHAJa W BOOOINE He OTIMIAETCA
0cobeHHO OONBIION CHOIKHOCTBHI0 W HUTO HA OTHOCUTEALHO NRPOCTOM
TeHOTHIe, ¢ BDBOJIONMER JKUBOTHOrO 60306ucaercs 6ce 6oaee CAOMHAR
mopozeneruneckan nadcrpotike (upmbaBmM ele: co Bce Goiee TOH-
KOl 5ProHTIIECKON OTIIH(OBKOI).

EcrecTBermO, uTo mpm 9TOH CBA3AHHOCTA NPOLECCOB DPA3BUTHA
BCe YACTHBIE TIPONECCH JOIKHEL GBITH CTPOTO COrTACOBARHHBIMIL
Crmenuguxa pearuum 3aBHCHT B OCHOBHOM OT MaTepmajia, T. €. OT
€r0 HacJe[[CTBEHHBIX CBOMCTB, 0T ero nuddepeHINPOBKE X BO3pacCTa.
Tounoe mecTo m BpeMa HACTYIIEHHs pPEAKINH ONpEXENAITCA COOT-
HOmMeHWAMHN ¢ JAPYTHMHA YacTaAMu. TedeHme IHpomeccoB augepesIn-
DOBKM, Bo3pacTHHE M3MEHEHUT, CKOPOCTH PEAKIHil — BCE 9TO B3aBH-
CAT B CBOI0 oO4epegb OT HACHEeJCTBEHHHIX cBoiicts marepmanma. llo

Pomppnimuary, mameHemms OTAENBHEIX HACTECTBEHHBIX eIHLI]
(TemOB) cKaBBIBAIOTCH, UPEKAE BCETo, B M3MEHOHHH CKOPOCTeH ma-
BECTHBIX peaKOWil M BO BPEMEHH BOZHHKHOBEHMS MOPQOreHeTHUECKUX
Uponeccos. Takme m3MeHEHHS PACCTPAMBAIOT OOHITHEIE COOTHOLIEHUS
JaCTHRIX mporeccoB W Tem caMeIM JHG0 HBMEHSIOT WX TeUeHne,
6o nemaor mx Boobme mesoamoxmsimm. [Ilo H. . Jlasapesy
[1946], SKTOflepMa Croco0HA 00paz0BaTh IO BIXAHWEM INA3HOI
9amu poropmmy smmmib Ha ompefieleHHOE cramuum 3pesnocTn (paHbITe
TaKoe ke prmamme wamm WHAYmUpYeT JWmb Xpycrammkm)] ‘. Ipu
CMOKHOCTH cBA3eil BCAKME 3HAYMTENbHBIE CHBAMH BO BPEMEHH JOJIK-
HEL Ipmpectn K BHIIAMEHAIO mopdoreHeTEaecKoil pearnun. Jlas Toro
T“'05&011'”11@ pearmpyiomeii TKAHA ¢ WHAYKTOPOM HAAJ OUpejeseH-

" Bnecr, n Jajee B KBapaTHHX CKOOKAX NPUBONATCA pPYKOHUCHBIE BCTaBKA

4BTOpa, ¢pemamNble 3HAUATENLHO MO3HHEEe HA MOMAX KHUTH uagamumsa 1942 r.
CAKOIIerUs cowTa HYAHBIM BHECTH HTH JONONHEHHMS,
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HEii Mopdorenermueckuit sdderr, HeoGXOAUMB H3BECTHHIHA ypPOBEH:
audQepeHNAPOBKN HHAYKTOpPA W H3BecTHAdA 3pPeNOCTh pearmpyiollei
TKAHH, €e TOTOBHOCTL K peargnu. Fcam pearmpylomas TKAaHL CO3pe-
BaeT paHbIIe, YeM WHIYKTOP JOCTHAP W3BeCTHOH cremeHu Rudpdepen-
HUPOBKA, WIW PaHbOIe, YeM MeKAy HIMH YCTAHOBHTCA KOHTAKT, TO
pearupyioniasg TKaHb MOMKeT KO BPeMeHH KOHTAKTa yTepATh CIOCOG-
HOCTH K [auuoil peaxkmmm, W Torja mociaenHeir me mpomsoiifer. Tog-
HO TaK jKe He MPOM3ONIET PeaRIuy W B 0OpPATHOM CIydae, ecinm
pearmpyionias TKAHD 3ala3[bIBAET B CBOEM CO3DEBAHHU W KO BpPeMe-
HYM YCTAHOBJAEHWsS KOHTAKTA eIle He CHOCO0HA pearuposath, a HH-
AYKTOpP YiKe TepseT CBOXI CIOCO0HOCTh K MHAYKImH. Bce 510 memaer
HaM TOHATHBIM, MOYEMY MYTAOud, CYTh KOTOPHIX CBORUATCA HEPEMKo
1 TPOCTHIM CABUIAM HEKOTOPHX PeaKndil, Tak 4acTo XapaKTepusyioT-
¢A HeJoPa3BUTNEM WM3BECTHHX 9JacTefl OpraHm3Ma WM HX IOJIHbIM
BHIMAeHNeM. DOJBMNWHCTBO MyTaUmuil cONPOBOKAaeICA NeeKTAME B
PA3BHTHA OpraHWsMa, W OUeHb MHOTZE [elaloT T0 pasBHTHE B00OINg
HEBOSMOMHBIM (Terann).

5. MaTerpupyionine H ABIKYIHE AKTOPSHI
HHAEBEAYAIHHOIO PasBUTH

M= me craBuM cBoeli 3afaueil MOCTPOGHME KAaKOM-mi00 3aKOHYEH-
Hoil Teopum passuTHs. W BpeMms Aisi 5TOrO elle He BIOJHE HACTAJO,
7la M 3a7ada dTa He TOJNbKO Helerkas, HO U BEIXOAUT FaNeKO 3a
mpejenasl Hamed ocHOBHOM mpoGmembl. Onmako MBI yiKe O03HAKOME-
JEch ¢ OCHOBHEIME (DAKTOpaMiu PasBATHSA W KMeeM HEROTOPOe mpej-
craBmenre 00 UX CBOICTBAX KaK [BIIKYMWX CHJ, C OXHOH CTOPOHH,
I KaK CBA3YWINWX 3aBucUMocTedl — ¢ Apyroil. Beigsuras Ha mepssii
LJaH B3amMOfeficTBAA wacTedl KAk MBIUKYILIWe (AKTOPHI PA3BUTHA,
Mb! HUYYTH He OTPHHAEM CYMECTBOBAHWT W APYTLAX (AKTOPOB OHTO-
reHesa. IIpesspe Bcero, MOKHO GhII0 OBl BHIZBUHYTH 0co0oe 3HAYEHMNE
BO3PACTHHIX HM3MEHEHWH CcaMoro Marepuaja, OIPeJeNAlon(ax ero
PEaKTHBHYI CHOCOGHOCTh W, B 3HAUUTEJHHON Mepe, KaleCTBEHHYW
cuenupuUKy ero peaKmanm Ha DAa3HBIX CTYHeHIX «3peiocrm». Hecom-
HeHHO U #ABNEHuA «caMoiu(@epeHIIPOBANAAY MOMKHO paccMaTpll
BATb KaK OJHO W3 HPOSIBJEHMN BO3PACTHBIX WM3MeHEHW Marepmaid.
Haxronern, MosHO 6bL10 Gl OTMETHTH W POIL AKTUBHLEIX MepeMerne:
HUHl KJIeToYHOro Marepuana (OTHENBHEIX KIETOK, IEJbIX mX mace U
MAacTOB), B3ANMHOIO UPATMKEHUA W OTTATKUBAHUA PasiAaHAL
rameii [cm. Holtfreter, 1939], a raxsxe 3mawenme mpomeccon aud
depernuanbaoro pocta. OnHAKO BCeM STHM IpoleccaM A Gbr He mp¥
JaBanm BeAyL[ero 3HAYEHHS IBIIKYINUX (PAKTOPOB PasBUTHA, CO3HAL”
mux HOBHe KavecTBa. I{poMe 3T0ro, Bce HA3BAHHBIE MPOIECCH HEIV
351 cefe MBICIUTH NMPOTERAIOMUME BIIOJHE aBTOHOMHO, He3aBucuMo 07
okpyskernd. HecoMueHHO, YT0O W WX TeueHWe B 3HAYUTENLHOHR Mep’
ornpejienAeTcA B3aWMOMeHCTBMeM pasiAmYHBIX dYacTeit (B gBErareld
HBIX PEARIUAX KJIETOR 310, KOHEYHO, COBepIIeHHO scmo). Hac sxe ?
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amEOM CIYyUae MHTEpecyer He ofmas Teopusi WHAMBHAYAIBHOTO Pas-
puTHA, @ UMEHHO TOJBKO IpobieMa yCTAHOBJIEHWS CBs3el, ompepe-
OMEX DasBATHE IeNOCTHOro opraHmsma. Baammopeiicreuma wacreit
43BHBAIOIIETOCA OPTAHU3MA ABIAIOTCA ONHOBPEMEHHO X (PAKTODAMMY,
olpeeIOMIME HaNpaBieHue UX PasBuTud, M (axropamm, o6benn-
gsOIIMA MX B IEJOCTHRIe cHcTeMbl. Hpome Toro, sTé B3amMo3aBu-
cMOCTH HMeIOT OOBIYHO B 6ONBIIEH MIM MeHBIIeH CTelNeHW peryis-
topHHiil Xapakrep, T. e. 0H00060TBy19T BOCCTAIOBIEHNI0 HOPMAID-
[BIX COOTHOIIEHHI K IEJOCTHOCTH BCeHl CHCTeMBI IpPM PAa3IMIHBIX UX
napymeruax. Iloaromy Bompoc o pBmKymmx (axropax oHTOreHesa
uMeeT BCe JKe HEIOCPe[CTBeHHOE OTHONIeHWE U K IpobieMe IIeNOCT-
HOCTH OPTaHU3MA B eI0 WHAWBUAYAJbHOM Das3BHTHU.

Ilepesie mpomeccsl AuddepeHNUANNA IIA3MBL ARNA HAYT ellle B
gUYHAKE OPH TeCHOM B3aMMONEHCTBMH MeKAY AHIIOM H MAaTepHH-
CKUM OpPraHM3MOM. JT0 B3amMOJedCTBHE OIpefeNaeT HOJAPHYIO
CTPYRTYPY Aiina (depes myTm ero cHaO)KeHHA NUTATENLHBIM MAaTe-
pHAJIOM. ) ,[[anbﬂeﬁumaﬂ mrpepeEnEANAS TIAZMBI JafleT mpm Hempe-
PHIBHOM B3AMMOJEHCTBHE MeKAy ARAPOM W NIa3Moi AlIla BO BpeMA
pasBuTHA U CO3PEBAHNA IockefHero. Tak ycTaHABIMBAGTCA achM-
MeTpU4YHAA CTPYKTypa INIa3MBl y sAI[ CO COUPAJIBHBIM ADOGIeHEEM
(apHeNMABI T MOLNIOCKH) ¥ OWiIaTepaibHO-CHMMETPMIHOE CTPOEHHE
MIasMBl AAI HeMarTox, acrupmii m amubmit. Uro agpo mpm arom
IpUHUMAET AKTHBHOE YIacTHe, BANHO W3 ONBITA CKPELIWBAHUA yJU-
tor Limnaea ¢ mpassim m meBbIM BpalmenmeM. HampaBiemwe Bpalie-
HEST PAKOBUHBL OIpefelAercs CTPYKTYpoill mmasmsl siina (m coorBer-
CIBEHHO TNpaBHIM WJIM JEBBIM JpoOJIeHuEeM), KOTOPOE BCerja Ha-
cIefyeTcsa TONBKO OT MaTepd, HO B 3aBUCHMOCTH WMEHHO OT
MaTepHIICKOTO TeHOTHIA, T. €. PACHIelieHyue TPONCXONHUT HA OXHO IO-
Kojtenne rmozke. C APYro#l CTOpOHBI, MBI 3HAeM U TPUMEPHl 0OpaTHO-
TO BIMAHUA ITa3MBI HAa AP0, KaK IIOKA3ail B 0COGEHHOCTH H3BECT-
Bele srcnepumerTH DBoBepm ¢ meHTpH@yrupoBaHNEM AHI[ ACKAPHIHL
3nech mepepacmpejeNenne IIA3M M COOTBETCTBEHHO MEPBOH IIOCKO-
CTH Apo6JieHns MPHBOJUT K 06pa30BAHEIO BYX KIETOK, COXEPHRAIIIX
BereratmpHywo mxasmy (Bmecro opmoi). B »rom ciywae B ofemx
KIerkax (BMecTo OZHOM) COXPaHAIOTCA HeTNeoOGpasHBle XPOMOCOMEI,
XapaxTepHble A 3aTaTKOBOTO IYTH ACKapPHIBL.

CBABM C JleIeHMWAME CO3PEBAHUA ANUNA HPOUCXORHUT GHICTPOE M
Jerko HaGiiofaeMoe TepeTeKAHWE CHENM(PUICCKNX IIA3M Y ACIuAmil

OHKIAE). CXomEBIM 06Pas3oM OCYINECTBIAeTCA BO3AeHCTBHE ME-
RY Anpom m nuasmoit mpm ycramOBmeHEH XapaKTepHOro pacmpexeie-
f{gg lnasMm B aiime y amguouil. ¥ 0ecXBOCTHIX B Pe3yIbTaTe 3TOTO
BﬂHi:aeTCH BAfuMaA OumatepanbHas AE@Q@epeHNEPOBKA u 006paso-

«Ceporo morymecAran.
. ;;(I{;M 96pa30M, B pesyibTaTe B3aMMOJEUCTBUA MEKAY AAPOM U
B onaen AULO ToxyuaeT Gonee WM MeHee CIOMKEYIO 0PramM3aIuo,
Heoons eTeJIBHOH Mepe OIpeJelNAoIlyl0 TeueHHe MANBHEHIIAX IIpPO-
IO pasBuTHA. JTa OPraEUE3AIMSA SABIAAETCH, OJHAKO, €INe B
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Gonbmmeil mnu MeHbImeii cremeHu naduiabHOR. fiimo okasmIBaercd Ie-
JOCTHOH «SKBUIIOTEHIUAILHON» cHCTeMOll, HaxojdAmelica enie HeKo-
TOpPOE BpeMs B COCTOAHHM IIOJBIDKHOrO paBHOBecha. EKciam sTa opra-
HU3amAAg JONr0 COXPAHdeT M3BeCTHYIO JalwibWocth, TO IPH Hapy-
IMeHnH MeJOCTHOCTH Alna, HajKke Ta CTAIAX ApodIenus, KaKABId n3
nepBrIX GiacroMepoB, Oymydw 00ocobiaeH 0F APYTHX, JerKo BOCCTa-
HABNHBAET CTPYKTYPY BCeHl CHCTeMBI M Pa3BUBAETCS 3aTeM KaK Iejoe
sfino. UneiMu cmoBaMm, sl KAk cucrema MMEET pPeeyasrTopHuUL Za-
pakrep. Ecan opramusauus nuasMsl siina Gbictpo mpuobpeTaer Heol-
paTmMbii XapakTep, TO OTAeNbHBIE 0JacTOMEpPHI IPH SKCIepHMEH-
TAJIbHEOM 000COBIeHUNM APYr OT APYyra yiKe HE MOLYT BOCCTRHOBUTEH
XapaKkTepHOro paclpefeiieHus cyOCTanIuil ARNA, W TOrKA IOJHAS
peryianus M HOPMANbHOE PAa3BUTHE IEJOr0 OKA3BIBAIOTCA HEBO3MOK-
HEIMU. B mepsoM ciyuae MBI WMeeM THNHYHEIE PeryJsAUOHHbBIE filila
(urmoroskmne, mo3zsonounble). Bo BTOpOM ciiyuae — TaK HA3BIBAEMEbIe
Mo3amyHble AHNa (TeMaTons!, AWHENWJH, MOJUIIOCKH, ACIIHIHH),
fcHo, 9T0 pasIMYHA MeRAY HUMH MMEOT JUINb YCIOBHEBIM Xapaxrep,
TAK KAK OHHU OMPERENAITCA JNIIb CKOPOCTHI0 (DUKCHPOBAHMA H3Be-
CTHHIX CTPYKTYpP. 9T0 B 0COOEHHOCTH fACHO HPH CPABHEHWH «MO32WY-
HBIX» AW aCIUAAH M <PEryAsSIUOHHBIX» AWl aMpubuil, KOTOpHEe
HMEOT, B CYUHOCTH, BECHMa CXONHOE pacipefieleHne CyOCTaHIA B
mrasMe guIma. .

Msr MojKeM OTMETHTH, TTO ONHUM W3 OCHOBHBIX ABWKYLIAX (haK-
TOPOB OHTOTeHe3a MABIAETCA BaamMofeilcTBMe MeKAY AAPOM u ILIA3-
moii. B pesynbrare sroro BsamMojeidicTBHA IONYYAETCA WENOCTHAA,
HO [0 W3BECTHOH CTeleHW MNONBH/KHAs oprammsarusa aina. Hitmo
MOJKHO PaccMaTpUBATh KaK IEJIOCTHYIO CHCTeMY C OIpefelNeHHbIM,
Mo MeHbINE# Mepe MONAPHHIM pacIpefeneHUeM BelfecTB., Pazmmansie
B0HEl fiIa 00HAPY;KUBAIOT JUIb KOJAWIECTBEHHBIE PABAWUYUI, 0CO-
OeHHO 3HAUMTENbHBIE MEMKKY ofomMm mommcamMu. M3 HAX aEAMAID-
HBIH TOMIOC OTIAWIaerca OGonmbmiell (PUIMONOTHICCKOM AKTUBHOCTHIO,
a BereTaTUBHEI — HamMeHbIIedl. MoXHO roBOPHTBH 0 «rpajueHte)
(rsmomoruieckofl AKTUBHOCTH ¢ BHICTIEH ere (goMmHmpyIOIei) Tod-
Koil Ha aEWMAaNbHOM mHojioce. B siine amubuii oGpasyerca eme ¥
BTOpasg TOYKA BHICOKOH AKTHBHOCTH B O0IACTH 5KBATOpA, OTMEYEH-
Hag y GECXBOCTHIX «CePHIM HOMYMECSIEM).

Bo BpeMs mpoGieHms 3TH KOJAWYeCTBEHHBIE pPazamams (PuECHpy-
10TCsT B HOPOAYKTaX Apolienms — OmacToMepax u Kierkax. OmHm cra-
HOBATCA OCHOBOIl J7Isi KauecTBeHHBIX pPasiwimit # B uX nuddepeHti-
poOBKRe W B IX 3MOPHOHANBHBIX (PYHKIMAX. ITO OTPAKAETCS, TPEK/P
BCEro, Ha (IOBENECHMU» KIETOK, NMPMHUMAIONINX pasiUdHOe yd4acriie
B (PopMOOOPAZ0BATENBHNX ABMIKEHHMAX 3apopsbima. Ilepseie mpmsie-
HOA TAKOTO POXa CBA3AHEL ¢ racrpynisanuell, Xotopad mpmogut
KOHTAKTy KJIETKA AHVMANbHOTO W BereTaTHBHOTO0 MHoiioca Onpmed
Omactynel. ¥ ampubuil KieTkE 00XacTH «ceporo MOIyMecAmay, oGpa-
3yIOIie KPHITY NEPBUYHON KHIIKM, UPAXOMAT B KOHTAKT ¢ JKI0
JePMANBHBIMA KIeTKAMH AHUMANbHOIO HOJIOCA. B 5TOM KOHTAKT®
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(epBIIHOTO OPraHM3aTOPay € FACTHIO DKTONEPMEI YCTANABNMBAETCS
p3anMOJIEHCTBIE, OKORYATeNbHO ONPENeNAIONee PAsBUTHE XOPAHL M
\e30[ePMBI B MaTepuale KDL IePBHIHON KWIIKH W HepBHO# CH-
cTeMBI ¢ OpraHaMu YyBCTB — B IpUIerramell 9KTOZEPMe.

Ms1 yiie OTMEYAIH, 9To MBI MMeeM 37ech HeCOMHEHHO 06010amoe
pusHTe 000UX KOMIOHEHTOB Apyr Ha Apyra. OGa KommomeHTa BMe-
cre UMEIOT XaparTep ompejeNeHHo#t yerocrnol cucremvl. I vra cu-
creMa TMEET pe2yaaroprdii zapakrep. Bosmomen uaBecTHBIH CABHT
xaX B OPOCTPAFCTBE, TaK m BO Bpemenu. Mosmo mepemecTuTh Mare-
pmajl KPBIIIT TEPBATHOR KAIIKA O APYFOe MeCTo HRTOLEPMSI M Bee
e TMOTYINTH XaPaKTepHYIO AJLA dT0# chucreMsl gopmoobpasopaTeisb-
py10 DEAKINIO (prc. 3). MoskHO COeWHHTL KOMIIOHEHTEHI, B3ATHIE OT
sapofiBIIIell PasTUYHOro BO3pacTa, W TaKie TONYIATH HOPMATHHYIO
mudepennmposry. Ws DTOTO Yike CIeMyer, & OKCTePHMEHTAMH JTO
JOKa3bIBAETCA, UTO B TaKOH cHCTEMe BO3MOMHEI W 3HATHTENbHbIE
M3MEHEHNST YPOBHSA aKTHBHOCTH Kay{I0r0 W3 KOMIIOHEHTOB 0e3 HApY-
nrerns HopManbHOro passutma. O6a B3amMoelicTBYOIMUX KOMIOHEH-
ra He ObIM, KomeuHO, WHIANPQEPEHTHHIMA — OHH ObIIA TACTUIHO
(nabunpHO) yiKe JAeTepMUHMPOBAHBI JOKATbHBIME CBOHCTBAME CBOHX
wrasM. Bo B3amMOJEWCTBHN HUX [eTePMUHAIUS CTAHOBUTCSA Golee
mpoumoii, mHOTAa — HeobparmMoil. Bmecte ¢ TemM Kaympmeiii KoMIo-
HenT mpwoGperaer 3HAUEHHE CAMOCTOSTENbHON, BUONHE OrpaHUyeH-
AOi cucTembl. Dymymjast mepBHAS MIACTHHKA, COXPAHSIA, a TaCTUTIHO
u mpnoGpeTass emie GoJee SICHO BLIPASKEHHYIO PErHOHANLHOCTH, T. €.
obmapyxuBass KOIWYeCTBeHHBIE PA3JIHYMA WA PABHHEX YPOBHSIX
(ruma rpammenta), B TepBoe BpeMsi He WMeeT elje KavyecTBEHHBIX
pasmmamii. Yike HerepMmHupoBaHHas (HO eme He guddepernupo-
BAHHAA) HepBHasd NIACTHHKA OKA3HIBAETCS OTATH IEJIOCTHOH cHCTe-
MOt «3KBUTTOTEANUATLHOr0» xapaxrepa. Oma crmocoGHA K Peryiarium,
Ilpu ee pasmemenmm Wa wacTW Kaykgad 9YacTh JaeT HAYAN0 YMEHb-
NeHHON, HO TeJOM HePBHOHW MIacTHHKe. JIWIUTF TOCTENIEHHO, B IIPO-
Necce ManbHEHIIEH HeTepPMUHANNN, NEPBOHAYATILHEIE KOIMYECTBEH-
Hble pasnuyysA THOA TPafuenta (UKCHEPYIOTCA B BUME DPAa3IHIHBIX
OTIeI0OB IEHTPANbHOW HepBHOH cmcTeMbl (M OpramoB 9YyBCTB). Bcee
CKazamHOe OTHOCUTCSI B TAKOHW ’Ke Mepe W K (XOPAOMEe30olepMer,
7 R 1100bIM KOMUOMEHTAM TO3QHENINMAX WHIVKIIMOHHLIX CHCTEM.

BTUX CHUCTEeMaX WMEIOTCH BCErJa UPUBHAKA IIeI0CTHOCTH M
BMecre ¢ Tem m3Bectno#t momsmwcHOCTH. OUNM MMEIOT PeTYIATOPIILIL
XapaKTep, IOMyCKas BOBMOKHOCTH CABHIOB B IIPOCTPAHCTBE H BO
Bpemenn. Hpome TOro, BOBMOMKHBEI W HEKOTOPHIC KOTHYECTBEHHBIE I
Ade KagecTBEHABIE M3MEIENMWsI OJIIIOr0 W3 KOMTOHENTOB 0e3 wapy-
lenns  opmoobpazosamma (3amerma cHeNUPIIECKOr0 WHIYKTOPA
APYyraM, B3ATHIM OT Apyroro BWAA JKUBOTHOIO WJIHU AasKe H3 APYroro
Javarka). Yro eme 6osee TMONUEPKUBAET PETYNATOPHEIL Xapaxrep
THIYROmowAkIX cmcTeM. Bo Bpems B3amMopeiicTBHT 06a KOMIOHEH-
T2 WCHEITEIBAIOT W3BECTHBIE M3MEHENHA, KOTODbie MOCTENEHHO (HK-
‘Npylorcs wak Gomee mmm Memee HeoGpaTmmBe. B mpomecce 3Toi
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«leTepMUHALMA» KAHHAS YaCTh BCETa ONpPeReseTcs CHAYAIA Kay
eme JabmiIbHOE Ienoe, T. 6. KaK «OKBUNOTEHNUANbHAM)Y CHCTeMa,
KOTOpaf INpW HCKYCCTBEHHOM DAasfleIeHNA BOCCTRHABIAMBAGTCA Kay
VMeHbIIeHHOE Iejoe.

Bsaumodelicreue uacrell B WHAYKIUOHHLIX CHCTEMaX MBI CUMATa-
eM Ba)RHeimmM deuncywum ParTopom oHToreHeza. Ha ero ocHope
ImponcxomuT o6pasoBaHme HOBEIX KadecTB B BHUJe HOBHX 3a9aTKOB,
006IafaomnX TePBOHAYANBHO eIle NalWibHOH, HO MOJYIAOIMEX 3a-
TeM Bce Oonee crabmabmuyio opramuzanmio. Crmerudmra pearmuit 3a-
BUCHT IIPX HTOM B OCHOBHOM OT CaMOT0 Dearmpylomero MaTepHhana,
u TepBOHAYANbHEIE, a4 TAKHe W B JalbHeiimeM HapacTaiollue KOJu-
YeCTBEHHBIE PA3NAYAA TPHBONAT K YBEIWIEHMIO KAaUeCTBEHHOTO MHO-
T006pasusl CTPYKTYD BHYTPH caMoil cmcreMsl (ABIeHHA «caMoxud-
depernmporkn»). Kaskpgas moBasg puddepeHnuposka HTPEBONAT K
YCTAHOBICGHMIO HOBLIX COOTHOINEHHMA M HOBHIX MOPQOreHeTHIECKHX
B3auMoszasucuMmocTedt. Eemm e Mopdoremermueckme IPOIECCHI 3a-
KaHIABAIOTCA, TO UM HA CMEHY BHICTYUIAWT (DU3MOJOTMIECKNE B3aH-
MO3aBHCEMOCTH ¢ 0ojlee WiIN MeHee 3HAYMTEIBHEIM MOPPOTreHETHIe-
ckum sddertom (sprouTmueckme Koppemsmuu). IlosToMy, HecMoTps
Ha [OCTENEHHYI0 ABTOHOMMBANUI0 OTHEIBHBIX ITPONECCOB, TePeXO[d-
OEX Ha RKyImeecs «caMoimddepeHnupoBanmey, B3aHMO3ABUCHMO-
CTH vacTell BHYTpH OpraEm3Ma He paspHBAlTCA, a uph@obpeTarr
amms HoBble (popmbi. OpraEmaM ¢ caMoro Hadama @ 70 KOHIA pas-
BHUBaeTCA KaK OJHO Ieloe.

Paszsurme oprammsma coBepimiaercs IP® HeNpPePHIBHOM, IIPaBia,
pacuiieHeHHM, HO 3TO paCWIieHeHHmEe ABATETCS CPENCTBOM K faibHel-
meMy VCIOKHEHHIO CBssell, B3amMosaBUCHMOCTell wacTeidl BHyTpH
megoro. ATH Bee 0ojiee CIOMKHEIC B3aWMOMIeHCcTBUS dHacTeld W sIBIAIOT-
¢S NBIURYINEH CHIOH pasBATHA, W, CIETOBATENLHO, HOPMANBHOE pas-
BUTHE OPraEmsMa, T. €. JajbHedIIee ero pacdieHeHme, BO3MOLHO
Iumes [0 TeX Iop, MOKa BCO OTH TacTH B3amMOMEHCTBYIOT, T. €.
TnoKa OHM CBA3AHHI B OXHO Iexoe. Bech OprammsM TPOrpeccHBHO pas-
BUBaeTCSA JWOIb IOCTONBKY, TOCKONbKY OH mexocreH. [uddepennna-
oS Hepa3phiBHO cBsi3aHa c¢ wHTerpamuedr. OHM 06yciaoBRAMBAIOT
npyr apyra. JuddepeEnmanusa Kak «pasgBoeHHE AMHOTO» TPHBOHT
K B3aMMHOMY KOHTAKTy pe3YJIBTATHL DTOT0 PAa3lBOCHUA, KOTODHE,
BBULY YCTAHOBWBIIErocd B3aWMMONEeHCTBWA, MAIOT HAYANO0 HOBOH CI-
CTEéMe ¢ HOBLIMH KAUeCTBAMM, oNpefelAlOmuMn faibaeiinryto mudde-
PEHOMATUIO W HOBYI0 HHTErpalui0 Ha BHICIIEH CTYIEHW OpraEm3amnl.
B pomn ummrerpmpyomux ¢axTopoB PasBUTHsA BBICTYNAIOT, CIEN0BA”
TerbHO, B3AWMMOAEHCTBMA wacredl, T. e. MopdoreHeTmiecKme Koppe
JSIEM B IOWPOKOM cMBIcHe 3Toro mnomsrasa. Ouwm cBsasHBAOT passl
BAOMU{icsT OPraHM3M B OAHO yCTONIMBOE W BMeCTe C TeM [OCTd
TOUHO Na0WIsHOE TeNoe, B BHAYMTENHLHOW Mepe HPOTHBOmeHRCTBYIOMe?
pasnmunsiM (KaK BHEDIHWM, TaK W BHYTPEHHNM) HebmaronpmsarTHbY
BIMAHMAM, KOTODBIe MOIIM OB HApyNIHTh WPONECCH HOPMaTbHOMN
pasBUTHUA. '
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YVerotiui80CT> TPOLUECCOB MHAMBUAYAILHOLO PABHTHA O0BACHI-
prcsl CIOMKHOCTBIO CBABEH W CYIMECTBOBAHMEM PeryiATOPHOIO Aarmma-
ara, mpocredmeir QopMoil KOTOPOro W OCHOBOM ABIASETCH TONBUIK-
jasi OprammBallus Imasmsl siina. Ha oroil ocmose pasBuBaioTca 3a-
reM TaKWe JRe TONBIKHbE YKBHIOTEHMUANBHbIE CHCTEMBI OTHELbHBIX
«uamnddeperTHEEX» 3adaTkoB. CHcTeMa KOppeNsTUE peryiaTopHOro
xapakTepa [OMKHA DPACCMATPABATHCA KaK 9acTh HACHEJCTBEHHOFO
amrapara, OUPeNessieMoro B CBOEM DasBUTHH B 3HAYUTENbHOH Mepe
nrasmoii (KOHEedHo, B ee B3aMMOJlelcTBUM ¢ AXpOM) sifna.

6. IIpoGaema cooTHOmMeEHMI
Me3Ky OHTOTeHe30M M (MI0TeHe30M

[IpoGieMa COOTHOINEHWIT MERAY OHTOreHme3oM u (pUIOreHe30M
aMeeT YIKe JONryI0 WCTOPUI0, YiKe NaBHO OBUIM TOIMEYEHHI H3BECT-
HEle 32KOHOMEPHOCTH WHAWBHAYAJIbHOrO PAa3BUTHS JKUBOTHBIX, KO-
TOpHE, B B3aBACHMOCTH OT COCTOSHHS 00meGHOIOrIIecKAX BO33pe-
duit, momydanu pasnauyroe ocsemerue, Harypdumocodpsr XVIII u
pagana XIX cromeTust TOBOPWIM O «IApajlieIu3Me» MEKOy Wiju-
BUIYANBIBIM PA3BUTHEM BBICIINX JKUBOTHBIX M (ICCTHUNEN» JKHBHIX
icymeCTB. Npeanucrnueckass tumomorna mepsoit momosmasl XIX cro-
JeTHA Hamima ¢Boe orpakenme B saromax H. Bapa:

1. OMOpuOHHI 00HADYKUBAIOT, YiKe HA4YUHAA C CAMBIX pPAHHIX
crajmit, w3BecTHOEe OOINEe CXONCTBO B Tpefelax TUTA (3apOMbInie-
BOE CXO0JCTBO). _

2. IMOPMOHH PA3NUIALIX [peACTaBHTENell OMHOr0 THIA TEPeXo-
OAT B CBOeM PasBHTHU 0T OOIIAX KO BCe 0oiee CIEMUANbHBIM IIPH-
3HAKAaM, Bce Gosee 0060cOOmAIOTCA APYyr OT Apyra (sMOpumomaisHas
MUBEPrennus) .

PaspaGoramnoe Y. JlapsuHoM 3BONONUOHEOE VYeHHE 03aPIHIO0
APKAM cBeTOM NPOGIEeMY 3aKOHOMEPHOCTEH OHTOreHeTHYEeCKOro pas-
BETHA. IMOPHOHATLHOE CXOMCTBO O0BACHAETCA Temeph PONCTBOM Op-
TAHKU3MOB, a HX MOCTENeHHOE pacXommeHne (sMOpHOHAIBHAA NUBEp-
TeHNNA) ABAAETCA OTPAYKEHMEM WUCTOPHIECKOTO Pa3BUTHA JAHTIX
dopm (punoremermueckas nuBeprenus).

Vixe Y. JlapBuE TOXAOCTHIO OIEHNWI 3HavYemue HTHX (AKTOB U
ObITascss oOBLACHUTH TOBTOPEHHE B OHTOreleze uceropudeckuX ¢as
T€M, uTo B mpoIecce HBOJIONMHE WMIMENATCA IJIaBubiM o0pasoM 6o-
e nosjHue craguu pasBUTHA, TAK YTO IpOIEcC oTHorenesa Mpu
COXpaHeHVN pamEEMX craguii PasBUTHS UpPEIKOB HCILITHIBAET BCE
llanee wmpynrylo HamCTPORKY NO3THUX crafuii. VI3aMeHeHRHMA paHHHX
CTammit mpusogar, mo Y. JlapBumy, rmasERIM o0pasoMm K oGpasoBa-
HUIO yponers m me uMEIOT, CIe[0BATEIHLHO, OOJNBITOT0 3RHAUETHS B
SBomonmu, @Op. Mioanep ykassiBaer, 4T0 B (UIOTeHese Bce ke Ha-

TORalTca gBa  poma H3MeHeHWiT OIITOTeHeTHIeCKOTO0 DPa3BUTHIL:

U3MeHeHwsi PAHHUX CTAAMM PasBUTUS OTHAeJLHBIX OPramos, HPII
ROTOpRIX coxpansercss amumip 06mEe CXOACTBO sMGpnoHOB Ha Gomee

3 uop HImanvraysen
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pamnnX CTagusgX, W 2) MBMeHEHHsi IO3THNX cTafuil pasBUTHSA OTHe-
HEIX OPramoB, CJEJCTBMEM KOTOPHIX ABIAIOTCA HANCTABKH CTaAMi y
nopropenre (peRaUUTYJALUA) B OHTOTeHe3e Me(UHETHBHBIX Dpy-
3HaKoB Gojlee MaTEKUX IIPEIKOB.

K comaneruio, 3. T'exkeXs CIUMIKOM YIPOCTHI 3TH COOTHOIIEHHy
B cBoeil (bopMynnpOBKe 6uoremermaeckoro sakoma. llo 9. Texxen,
OHTOTEHEe3 ecTh COKpAljeHHoe TOBTOpenue (HuUIOreHesa, 06ycaos.
TeHHoe 3aKOHAMHU HacHef[CTBeHHOCTH ™ tpucrocobmerus. Ipm ooy
VUUTHIBAETCS TOMBKO BTopoil cmocod Pp. Mioamepa — sBoROIHIA my-
TEM HaJICTAaBOK CTajfuil.

dra cxemaTusanmA IPHBENA K TOMY, 9TO IIPEICTABIEHAT O COG-
CTBEHHOiT mcTOpuy 3MOpUOHA NpHOGpPenu MOBOIBHO cTpaHHBIEe (BOpMBEL
Ourorenes ecTh COKpaleHioe MOBTOpeHNe (PUIOTeHe3a, T. €. KaK Gy
KpaTKO 3ammcammas mcropus opramusma, llo mepe sBomormuum B3poc-
JI0TO FKUBOTHOTO M3MEHAETCS, KOHEYHO, W BMOPHOH, HO, 10 IIPEJCTaB-
genuto ['eKKens, 9T0 TWPOWCXOAUT TONHKO ITyTeM yAIHHEHUS OHTOTe-
He3a, Kak 0wl ImyTeM mnpubaBieHus HOBHIX 3armceil, a He TyTey
W3MEHEeHNS BCEr0 TeKCTa. IMOPHOHANBHOE pAa3BUTHE OCTAETCS 1o
CyTU HeM3MeHeHHHIM H JIUIb YJIMHAETCS NPHOABIEHNEM HOBBIX CTa-
mui pasBuTma Oojee HoBHIX mpmsHawoB. lIpasma, D. Texrens BrocHr
U TONPaBKU B TaKkoe IpejcTaBieHnme, B mpomeecce »BONIONNU OHTOTS-
He3 WCOBITHBAGT COKpalledus (BHITajeRne CTAgUil) W W3MEHEeHHS
(meHoremesst). ITH HBMeHEHUA OIPENENAITCA TPUCIOCOOTEHHOM Ca-
Moro sapomsina (WiMm JVMIMHKH) K ero Ccuenu{uiecKuM yCIOBUAM
cymectBoBanus. CreqoBaTeldpHO, DTH H3MEHEHUS He CBA3BAHH ¢ (u-
JoreHNell B3POCIOTO KWBOTHOr0 — 3TO HEUTO HHOE U TPHUTOM TYk-
Joe TepBOHAYATHHOMY XONYy OHTOreHeTHUECKOro passuThsa, J. Iex-
KeJIb TOBOPHT 00 uCTOpHYeCKH 00yCHOBIEHHHX («KOHCEepBAaTHBHOW
HacHeICTBEHHOCTHI0) 1IpOIeccax pPasBUTHA — O (MalWHreHe3’ax» U 0
mo3THeNINX «Hapymenwsaxy (Stérungen) m «ucramienuax» («Fil
schungen») »T0ro pasBUTHSN, T. €. O «EHOTEHE3aX», OCHOBAHHBIX HA
uprenocobrenun  («IPOrpeccHBHOIY HACHENCTBEHHOCTH) C€aMOTO HM-
opuona. Taxmum o6pasom, mo 3. [exxento, meropust B3pocaoro opra-
IIm3Ma COBEPIIEHHO OTOPBAHA OT WCTOPWH SMOpmoHA. IMOPHOH mMee!
CBOIO MCTOPWIO, HE3aBUCHMYI0O OT HCTOPHH B3POCTOr0 Oprammsma. I
Bo33penusa J. I'eKKend ARIAIOTCA JOTHYECKAM CIEJNCTBUEM ero Mexd
HO-TaMapRUCTCKUX IIPeACTABIeHNNE., ARTHBHOe upuenocobGienme Kak
B3POCIOT0 IKMBOTHOTO, Tak u 5SMOpmOHA K MeHsmwimielics cpede !
«IIporpeccuBHAaA» HAcIeACTBEHHOCTb, T. €. HaclefloBaHMEe «(IpHOOpPE
TeHHBIX» NPU3HAKOB, JeKaT B OCHOBE €10 TOHNMAHWS DBOJIOIHOINY
ro mpomecca. I'eKKens roBOPUT faske, 4TO (QMIOreHe3 ecTbh «Mexd
HUYECKass TPUYWHA OHTOreHe3ay.

VY npemmecrBesHnroB 9. Iexkens — Y. Hapsnma u @p. Moot
pPa TAaKOro OTPEIBA HCTOPHE SMOPHMOHA 0T HCTOPUH B3POCIOrO FRUBOT
HOro ¥e GHIT0, OHW TIOHWMAJW 3HAaYeRue 3»MOpPMOHANBHBIX m3Memem!
s spononun B3pocnoro. Omuako cpemnm Gmonoros momyummam pad
npocrpaHenune uvenpo Baraapsl exresns. B nocuemmux mer B
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o
epeHECeHIe B3IIANOB Jlamapra ¢ DBOJIONUM B3POCIOTO OPragU3Ma
ga 9MOpUOTEHE3.

[lo Jlamapry, OBOIIONUA COCTOMT B NOCTENEHHOM IOBIMEHHN
opraHu3ati. B upeansro TOCTOSIHHBIX YCIOBUAX BHENIHeH cpejsl
gaba104a1ach 06l COBEPIIEHHO NPaBUIbHAS Tpajgamus OPraHu3MOB OT
AUBIIAX K BBICIIUM. Onmako npncnocoﬁneuﬂn,q K MeHgomeilica BHeI-
efi cpefie HAPYUTAlOT MPABWILHOCT dT0M rpagamum. ITo 3. Texrxe-
ji0, TIPABMILHA TI0CTE0BATENBHOCTS CTATMI (rpamantus) B 3MOpHO-
reme3e W ©CThL ONpefelseMblil (i)IZIJIOTeUHBBOM (uepes 1uacaencrBemH-
socTh) TATHMHIeHe3, a HapyMeHWs >TOH MpaBmIbHOCTH (rpafamum)
pCIefcTBIE mpucnocobIe I 3M6p1§0Ha K Meggionieiica BHemmeil
cpejle COCTABIAIOT I[eHOTeHes. IlBoiicTBeRHOCTH NPOT[ECCOB  MHANBU-
[yaJblioTO  PasBUTHA 006'bSACHARTCA, CIeJ0BATENBHO, [BOHCTBEHIBIM
XapaKTePOM CaMOU BBOMIOIUH. 9 OHOH CcTOPOHSI, HmpuUCTOcobIeHue
papocioil PopMbl K M3MeHsOMmelics cpeie, cOCTABMIONIee CYIIHOCTD
¢mioreHesa, BeAeT K TOCTENEHHOMY YCIOKHEHHIO HMOPHOMaXbHOTO
passuTHA (K COKDAam[eHHOil 3aUMCH HCTOPHA B3POCIOTO OprammsmMa).
C mpyroit cTopombi, cam SMODPHMOH, ;KUBA B CBOell clenupmIecKoi
pHEINTHell cpejie, TpHUCIocObaseTcE K Hell W IIONy9aeT eme BTo-
PyIo — CBOX COOCTBEHHYI0O HCTOPHIO, KOTOpAs 3amyThiBaeT HepBOHA-
qaIbHO JAHHYIO TOCIEJ0BaTEIBHOCTH (OPM.

Tlosgmee 9. Memepr cpenan 1mombiTRY mambmeiimieil paspaboTkm u
BHAUHTENBHOr0 Yriay0aennsa sTHX B3raaAoB. Msl Ha 3TOM 37¢CH HE MO-
meM ocramaBamBarhed. A, BeiicMaH msTalcs mojiBecTH TeopeTHIe-
cRyl0 6asy mopm OMOTeHEeTHHEeCKWIl 3aKOH ¢ TO3UNUU HEeoJapBHHH3MA.
Ou paspywmun cipoiinocTs Kourennmu 9. ['exkelsr, o He co3max
OPUMHOUNNANBAO HOBHLIX YCTAHOBOK, IIpefnoiaras, 9To HOBhIE HAa-
CIeICTBEHNbie H3MEHEHUA BO3HUKAIOT OOBIYHO BIEPBBHIC Y B3POCIOro
JRHBOTHOIO W 3aTeM I0CTe[OBaTelIbH0 OTOABUralOTCS Ha Bce (ouee
pannme crajgmu outoredesa. llosToMy omTOTEle3 ecTh B OCHOBHOM
KOHJIeHCHPOBamHoe 10BTOpeHue (uioremesa.

Hecmorpss ma mammuame psAga KpymHeHIIMX MeTOMOTOTHYECKEX
nederror B Teopumu I'eKkels, Bce ke HeIb3s HeJOONeHHBATL OTPOM-
BOro spavenus GUOreHETHYCCKOT0 3aKOHA B MCTOPHH PASBUTHA MOD-
dororun u camoro BBOMIOTMOHEAOr0 yienua. lo Mepe mampHeiimrero
X052 mecjegoBanmii OKa3HIBANOCh, OMHAKO, Bee TPYAHEE yKIAAHIBATH
HakamiaupaBmnmecs (akTHL B MPOKPYCTOBO MOYKE CIMIOIKOM Y3KO
c‘bOPMmepmaa}moﬁ teopuu. Bee ywamanmer rojoca KpPUTHKH, NpH-
XOMuBmIel mopoit K MONEOMY OTPUIAHHIO KAKOr0-0BI TO HH GHIIO 3HA-
9emna Guoremermueckoro 3axoma (KeiiGexs u 1p.). Meraguznae-
CRas wmrreny mpuxommia fAarKe K OTPHIAHUMIO BCAKOTO 3HAUEHHS
HCTopuyeckoft oGocuoBaHHOCTH MPOIeCCOB MHOUBUAYAJNBHOTO pasBU-
Tz, Tlonarast, 9To BHIACHEHHE MEXaHM3MA MNOCIeTHUX gaeT Yike
Toxrmoe ofmacmenme mx sakoHomeprocreit. Ilo sTomy myrm momuim
Mepu, O. TeprBur m ApyrHe MCCIELOBATENN, BUCBIINE B IPEIbl-
gg’;lmx CTATUSAX pPa3BUTHA JHOIH Heoﬁxonpmme TPeNUOCHIIRY A

mecTeredna Gosee MO3THUX. DTO TeweHHE MOJIEPIKABAIOCH HAlh-

3%
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HEHIMMMU ycleXaMu «MeXalWKd DPAa3BUTHAY, OTBIEKUIAMH BHHMAalue
uccieoBaTelell 0T H3yuenusa MCTOPUHM OpraHu3MoB. ToJIBKO HeMuo.
THE aBTOPH LbITaluch 00BACHUTH COXpaHeHHe B OHTOreHe3e TeX Wiy
. MHBIX JIPEeBHUX OOpPa30BaHUil UX BKHON# sMOPHOHAIBHON QyHKImej
B KayecTBe «OPraHU3aTOPoOB», OOYCIOBIMBAIINUX PA3BHTHE [IPYTHX
qacteit [Bolk, 1926; Kombros, 1934]. HecomnernHro, uro a1 c006pa-
JReHIA Xopomro oGocHoBaHbl. VHTEpPECHYI0 HITIOCTPAIINIO ITOTO Jlaer
HejaBHee HcciefoBaHue Youpmuurrouna [Waddington, 1938], moxa-
3aBIiee, 4TO NPERIIOYKA T(LITINEHKA SBISAETCH WHIAYKTOPOM A 3a-
KIagKU TYJOBUIIHOM IIOYKH, U 3T0 ee eguHCTBEHHAA QyHKIums,
COXpaHVBIIASA cBOe 3HaYeHHe B dMOpHoreHese amuumor. Bee ke Kasa-
TOCh, YTO «BUOremeTMYecKuil 3aKoH» umcuepmax camoro cebs. Maywe-
HUeM UHMABAAYAJIHHOr0 PAasBUTHA JRHBOTHHIX [JOOBITO JOCTATOYHO
NOKA3aTelbCTB HX HCTOPWYECKOTO PA3BUTHA, a yTOYHeHWE KOHKper-
HOTO XOfa IOCHefHer0 OKA3ajJoch HEBO3MOMKHBIM, €CIH OCTABAThHCA
Ha MO3UMUAX reKKeJeBCKUX IIpeicTaBiIenuil.

Hyxmo ObLI0 BepHYTHCSA Ha NPABUJIbHBIE METOROMOIMYECKHE IIo-
sunmr Y. Jlapsuma u @p. Miwoiepa, or0OpocuB Kak JaMapKusm
3. I'exrens, rak u neojapsunusm A. Beiicmana. 3ro u 6nito cpesaro
YCWIMAMH PAfa YYeHBIX, U3 KOTOPHIX MO;KHO HasBarb bexepa, Cep-
mpura, 'apcranra, Ppamma, Ho B 0cOGEHHOCTH CUCTEMATHIECKUME
rpymamu akag. A. H. Ceepumosa, Giarogaps KOTOPHIM Bes IpoGie-
Ma COOTHOIIEHNIT MRy OHTOreHe3oM U QuiIorenesoM OHLIA IOCTaB-
JIeHa Ha HOBbie DEJIhCHI.

OuroreHes — He TONBKO ciejicTBHE (DIIOreHeaa, HO M ero Ipef-
mochuika, OHTOreHE3 He TOINBKO YUIUHAETCSA HYTEM IIPUOABIEHUN
cTagnii, 0N Bechb IepecTPaUBAETCSA B IPOIECCE DBONIOIIHU, OH MMEET
CBOI) UCTOPUIO, 3aKOHOMEPHO CBASAHHYK) € UCTOPHEH B3POCHOrO Op-
raHn3Ma U 4acTHYHO ero OIIpe/IedAIIyIo.

Quiorenes HeNb3s paccMaTPHBATh KAK HCTOPUIO JUIIL B3POCHO-
ro opraHu3Ma W INPOTUBONONaraTh oHroreHe3dy. Oumoremes m ectd
UCTOPUIECKUH PSII OHTOreHe30B (IPU DTOM, OXHAKO, JUINb peaju3o-
BAHHBIX, T. €. OTOGPAHHEIX OHTOTEHE30B). JTU MBICHH ObINU pPaszBUTH
arag. A. H. CeseprosbiM B ero teopunm QuismGpuoreneson. Pazbop
Beero (QaKTUUECKOr0 MaTepmata, JeRall[ero B OCHOBE OUOreHeTHIe-
CKOTO 3aKOHA, MOKA3AJl ACHO U TPAHUIBI ero IPUMEeHNMOCTH.

B upomecce sposonuu mepecTpaumBaOTCH Bce CTAAUN PA3BUTHA
HoBbie naMeneHns LafaloT HePeAKO Ha IOclegHue craguu Gopmood-
pasoBanus. OnTOTeHe3 YCIORHAETCS myTeM NpPUOGABICHUA Miau maf-
craBkn crajguii, yro A. H. Cesepmor naspan amabomueil. Toabro B
9TOM cllydyae HMeIOTCH BCe UPEANOCHITKH IS MOBTOPEHUS B OHTOI'e-
Hese (peKamUTyIAUUHE) MCTOPUIECKUX HTANOB PA3BUTHS JAHHBIX
gacreil y manekux upepkos. OHTOreHe3 MOKET, OTHAKO, W3MEHATLCS
4 Ha JIOOBIX MELIX CTAAUAX DPA3BUTHA, OTKIOHAHS NPU 3TOM Bce MO3J-
Helimyve craguu oT UpeycHero myTtu (mesmanus). Haxomer, Boamoss-
HO U #3MeHEHHEe CaMHX 3aYaTKOB OPTAHOB Wim vacreil (apxammakr-
cue). Torga Bech OHTOTEHE3 MaHHON YaCcTH OKAZBIBAGTCA U3MeHeT:
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ypIM, ¥ B MHIABUAYAJHLHOM DAa3BUTHH LIOTOMKOB He COXPAHAETCH yKa-
paHUH Ha TOCTe[OBATENBHOCTh IPOXOFKEHNUA HCTOPUIECKNX ITalloB
pasBATHA HX HPEJKOB. 5

Feam MBI paccMarpdBaeM OHTOTe€He3 Kak HMHAMBHAYAIBHBIA 3Tam,
KaK OTJIeIbHOE 3BeHO B Ienn (uioreHeTHYeCKUX M3MeHeHHd opra-
gu3Ma, TO MBI He HMeeT HHKAKOrO0 IpaBa OTPHBATL APYI OT [Apyra
i TIPOTHMBOIOJNAraTh OHTOTEHE3 dunorenesy, Kak aro genan J. I'ex-
keib. KpoMe TOro, ¢ HOBBIX TOYeK B3DPEHUS TEPAOT CBOM CMbICH H
[MOHATUS TANVHIeHe3a W IeHOoreHe3a KaK IHPOTUBONONOMEHUS CTapo-
O HOBOMY, YHACNETOBAHHOIO OT MAJEKNX IIPEAKOB — IIPHOOPeTeH-
poMy [peoGpasoBauuio WK mpucHocobrenno sMGpuona.

Ilenorenesst I'exkens ABIAIOTCA He TOIBKO OTPaKeHHEM HCTOPHU
caMoro oMOpPHMOHA WM JWYMHKN, HO YacThid HETOCPEeACTBEHHO CBs3a-
gel € UCTOPMYECKUMH TipeoOPAasOBAHUAME B3POCHOI0 OPraHU3MA
(¢pumombpuorenes). A. H. Cemepmor Bbijesun mostomy d¢uaambpuo-
reHe3sl M COKPATII cofepsKaHde MOHATHA IEHOreHe30B, OCTABMB 3a
HUM JIHING co0CTBEHHO SMOPHMOHANBHBIE W JWYMHOYHBIE MPHCIOCOBGIe-
HEA, OPAMO He OoTpaskalomiuecs Ha dBoJIonun Bapockoir dopmsr. On-
nako U IEHOTEHEe3HI, MOHHMaeMbie Kak sMmOpuwoamauntamuu (b. Mar-
BeeB), MMEIOT CBOIO MCTOPUI0 W IPUTOM HMHOTAA OYEHb AONryK (Ha-
OpuMep, SKeNTOYHHINH MCHIOK, aMHMOH M aJUIAHTONC MIEKOIHTAIONINX,
HapysKHble Kabpsl amubuii), 1. e. MEHOTeHEe3sl 4acTO SABHO IANUH-
reHeTUYHEI,

B manmareHese orpaskaercd WCTOPHA B3POCIOr0 OpraHmsMa, Ofi-
HAKO He TOJBKO ApeBHsas, Ho u moBad. llamumureness: me mpocTo yHa-
CIeOBAHBI OT MANEKOr0 TpefKa. OMOPHOH MMEeT CBOI0 HCTOPUIO U B
HeM TaiKe HeT Hudero HemamenHoro. Ecnu mammmrenes mpefcTaBisi-
eT Kak Gbl COKPAIEeHHYI0 3aMMCh UCTOPUH OPTAaHWSMA, TO 9TA BATHCDH
He TONBKO JOUOJHAETCA HOBBLIMM CTPAHWIAMH, HO TPOHCXOJHT Hel-
DEPHIBHBIN TIepecMoTp M TepepaboTKa BCETO TEKCTa COOTBETCTBEHHO
coBpeMeHHbIM TpeboBaHuAM. Ha Kamo#l cTpaHume uMeercd OJHO-
BPeMeHHO U cTapoe u HoBoe. HakoHern, sIBHBIE HAJWHTEHE3BI MOIYT
BTOPMYHO CTATh IeHOTEHe3aMH, T. €. OMOPHOHAJAbHBIE 3adaTHM
APEBHUX OPraroB MOIYT IIpHOOpPECTH 3HaYeHue IPOBU3OPHBIX 3MOPUO-
HAIBHBIX Tpuciocobnenunit (Takopa HeUapHas TUIABHUKOBAA CHJIAJ-
Ka KOCTHCTHIX Pbi0, HENAPHBIN NIaBEUK aM@uonii, 60TAIIOBEI IPOTO-
RI 9M0pHOHOB Ha3eMHBIX TIO3BOHOUHBIX, MEPBWYHBIE IOYKU 9MOPHO-
HOB MIIGKONUTAIOIMUX U MH. JIp.).

[Tosromy C. KpbixaHobcKuii coBEPIIEHHO OTPHIAeT €MBICH Tep-
MHEHOB «UaJdMHTeHe3» U «IeHOTeHE3», NUPeANoduTas IOBOPUTH O
Peranmrysanuax (NOBTOPEHHAX) UCTOPUYECKUX DTATIOB M O 3apo-
Abimessrx mpucnocoGmennsax. WM. E:RukoB mpegmaraer coXpaHuTh Tep-
Mumbr 'ekxkess1, orpanudus, OXHAKO, UX comepskamme. llox mammure-
He30M OH MOHHMMAeT 3apPOABINIEBOe CXOACTBO PAa3NUYHBIX JKIBOTHBIX
Onmoro tuma (B mupoxoM cMsiciie), ormederHoe H. Bapom u Y. Mlap-
BunoM. Ilox memoresesom om momumaer, kak u A. H. Cesepuos, sM-
Opronanseie upucmoco0MeHusT, T. €. U3MeHeHms oMOpuoHa WId
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JMUYUHKY, CBA3AHHBIE ¢ HCTOPUYECKUM H3MeHeHWMeM HX 00pasa RHU3-
uu., TonbRO AAA HPOLECCOB WHAUBHUAYANBHOIO PAa3BHTHUS, paccMaTpm-
BAaeMBIX KAk IOBTOpeHHe [e(QUHUTUBHBIX (a He B3POCIBIX) COCTOMH-
Huit mpeakos (T. e. 1A TNABHOTO COJAEP/RAHUS TEKKEJIEBCKOTO Na-
JAUHrenesa), IpefIaraercd NONH30BATHCA TEPMUHOM «PERATUTYIA-
AN,

Bo Bceil npobneme B3aMMOOTHOMICHWH MeRAYy UHIWBHIYATBHBIM
I WMCTOPHYECKUM passuTueM o0co00ro BHUMAHUA 3acClIy:KUBAeT ee
HauQosiee cymiecTBeNHAsa 4acTh — HpobiieMa TOBTOPEHUA B OHTOTeHE-
3¢ UCTOPUYECKUX DTAIIOB PasBUTUS, T. €. HpobieMa peKANATYIALNY.
Axran. A. H. Ceseprios max siaM OpPeKpacHLH apajaus TeX Ipeflochi-
JOK, KOTOPHIe ABJAIOTCA YCJIOBUSAMYU COXPAaHEHWs B OHTOTEHe3e II0-
TOMKOB aHLECTPANbHLIX MPU3HAKOB M TPOIECCOB PasBUTHA HX Oojee
DaleKnx HpeAros. B aroM amamuse ocraercs, O/LAK0, HepaspelleH-
HBIM BOIPOC, Y4eM ke 0GYCIOBIEHBI pas3ubie NyTH (QUIOreHETHIECKAX
upeo0pasoBaHuil Opranos, HoYeMy B OJHUX CIYYaAX U3MEHAIOTCA 3a-
YaTKU (¢apXaIaKcmey), B APYIUX CIAydaaX MPOUCXOMUT OTKIOHEHUe
uX PasBUTUA («IeBHANUAY) W B TPETHUX CJAYYadAX HIMEHAIOTCH JUIIL
KomeuHse assr Moporenesa («amaboausar). Ias Toro 4To0H OTBe-
TUTH HA I3TOT BOIpOC, AOKHA OBITE paspaboTaHa HOBAA TEOpHUA
peramurynanuu. Moo Hokasarh, 9TO [iIA pa3paboOTKE TakKoH Teo-
pHH OFHUX CPABHUTEIHHO-3MOPHONOrUYecKUX JaHHBIX HEXOCTATOYHO.
Bo BcakoMm ciaydgae mpobrema peranuTYIATME He MOMer GHTH paspe-
IIeHa UyTeM N3YIeHUs PA3BUTUA OTHEABHBIX OPraHOB, & TOIHKO JUIIbL
HpHU yd4eTe UX B3auMoO3aBHCHMOCTell Ha BceX 3Talax UHANBHAYANLHO-
r0 pasBUTHH, T. €. IPH yuere MeNOCTHOCTH OPraHHEMAa B €ro pPasBu-
tuu. Kpeme Toro, ofHaxo, HEOOXOAMMO ydecTh Xapakrep diaeMeHTap-
HbIX U3MeHeRHUil oHTOreHesa, KaK OHM BBIPAIKAKTCA B MYTaqUsIX, Tay
KAk HMEHHO NOoCHeJHNe ABIANTCA MaTepHaNoM, 3a C4eT KOTOPOro
CTPOATCS HBONOIUONHLIE U3MEHEHUA OPranusMa.

ITompiTEr TIOCTPOUTH TEOPUID PEKAMMTYIANUE HA OJHUX HAHHBIX
reHeTHKH HY;XHO HpusHATh HeymaudsiMu. bpomad [Broman, 1920]
OBITACH «OOBACHUTEY COXPAaHEHNe IIPUBHAKOB UPEJKOB B OHTOreHe-
3¢ MOTOMKOB COXPaHeHWEM COOTBETCTBYIONIMX r'eHOB, 4TO MpefcTaB-
Asger JUNIH IePeBON NAHHBIX OMOPHONOIUM Ha S3BIK TeHeTUKU., XOJ-
mon [Haldane, 1932] momaraer BO3MOMRHBIM OOBACHHTL CHBHTAHLE
TPU3HAKOB ¢ HO3AHUX crajumil mopdorenesa Ha Bce 6olee paunwme,
(a, ciemoBaTenbHO, W NBICHUA PEKANUTYIAUME) Bee Oojlee paHHe
aKTHBALUEHd COOTBETCTBYIONIWX TEHOB KaK peayiabrar orfopa ma [o-
MUHUPOBAHNE HOPMBI IpPHW TmporpeccuBHOR spomonuu. Jlyum [1935]
BbICKA3ayl THUIIOTE3Y, Y10 pPeKAaTuTynAnust o0BACHATCH HACHe[0Ba-
HUeM Yepe3 MOCPEACTBO OJHUX W TeX JKe IeHOB, UPOABIIIONUX ILIei-
OTpONUI0 «Bo BpeMeHu». Bce 0TH MONLITKY MPERCTABIAT JUIIL MaJO0
000CcHOBaHHEIE TUIOTE3bl, He MAfOU[Me HAaM JHOCTATOYHO rixyGOKOIo
MOHUMARUA ABIEHUSI PEeKATUTYISINU.

Hpyrux reopuil MbI IOKa He uMenn. MMeroresa, ogHaro, daxruye-
CKUe [aHHGIe, KOTOpbie MOMKHBI GbITh HPHHATHL BO BHMMAnue mopi
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[10CTPOCHMY BCAKON TEOPUH DEKAUUTYNANUH, M MMEIOTCH OT/(eJbHbLe
06OOIIe A, KOTOPbie JOIFKHBI BOHTH B ee cOCTaB.

Oo6mme coobpaykerns O. Iepreura o6 sMOpHOHANBHBEIX 06Gpa3oBa-
puax Kak HeoOXOOMMBIX IpPefNOCHUIKAX HO3AEENUInX cragnii passu-
s CTANU  JOMONHAThCA Gollee ompejieleHHBIMI YKa3aHUAMHA Ha
crnerduueckyo QYHKIOHIO TeX WX WHHX 3aUaTKoB y 5MOpHOHA.
MeroaMl MeXAaHHKM pAsBUTUA OBLIO BCKPBITO 3HauYeHHe MHOIUX
[pOBUBOPHBIX o0Opasopammi, Kak, HampuMep, 3a4aTKa XOpbl, IS
nasnpHeiimmero passutusa oMOpuona. Tawue 3a4aTkM, UTPAIOM[Ee BasK-
HyI0 PONb (OPraHM3aTOPOB» HMOPHOHAIBHOTO PasBUTHS, HE MOTYT
BHITIACTH M3 OHTOTeHne3a — OHU HAIOJIr0 OCTaloTcs BaykHeMlmM 3Be-
goM B eV TPOMeccoB MHAMBHAYANLHOro pasBuThA. BBIT0 ofpaie-
HO BHUMAHME, 4TO B Gollee CIIOMHBIX 0OPA30BAHUAX, COCTABIAOIINX-~
¢ W3 dacTeli pasHOro IPOMCXOMKNIEHHsA, PEKALUTYIAINUN BCTpe-
qapTCA dame, W 9T0 OBLIO COIOCTABIEHO C CYMIeCTBOBAHHEM
MHOTOYMCIEHHBIX KOPPEJNATMBHEIX cBA3el, peryIupymonmux pasBuUTHe
nofo0HbIX KOMMIeKcHBIX 3auarkoB. (oxpamenme B dMOpHOreHese
fpeBHNX 00pasoBaHMil, HOTEPABIINX CBOe 3HaUeHHe Yy B3POCIOTO Op-
raHU3Ma, OOBACHIETCHS CYIECTBOBAHMEM WPOUYHBIX KOPPEIATHBHBIX
cBA3efl JAHHBIX 3aYaTKOB C APYTUME TaCTAMMY, COXPAHAIMIAMHU CBOE
JKI3HEHHO BajkHoe BHadeHme [is opranmsma [JleGepxmm, 1932,
1936].

Jlerko BuUmeTs, YTO 3THM AAHHBIE [A0T HEKOTOpoe o0bLACHeHne
JIUITh SABIEHWAM SMOPHOHAIBHOTO CXOACTBA, T. €. IIPOYHOMY HACHe-
MOBAHWIO W3BECTHHIX O0PABOBAHUMN, CBA3AHHBIX BUKHBIME A 9MOpI-
oHa (QYHKIMOHAJALHBIMU CBA3AMH. XOTA W 37ech He cleayeT yuyc-
KaTh W3 BUAA, YTO BeAb 9MOpHOHanbible (PYHKIAU W CBABH e
npeacraBisiorT coboit wero-nmubo memsdmenuoro. HaoGopor, Mbl 3maem
onpefeNeHHO, YTO B IpoIlecce dBosonun omuu mopdorenssie arro-
pul 3amematorca Apyrumu. CiaefoBaTenbHo, HET HUKAKUX IPEIATCT-
BUH W AN TOJNHOTO HCYe3HOBEHMA 3aYATKOB YIPU YCIOBUH, UTO HUX
Mopdorennas QyHKNUA Tepexomut Ha Apyrme obpasosamus. Kpome
TOTO, fICHO, YTO CYIECTBOBAHME BAYKHBIX SMOPHOHANBHBIX DYHKITHIA
1 cBasell ecaW W MOMOTaeT N0 WBBECTHON CTENECHW YSICHUTEH ABIEHIUS
OMOpHOITanbHOTO CXOACTBA, TO BCE ke HU B KaKoii Mepe He paspe-
Maer mpobGiaeMbl PERATUTYNANNM, OTMpPAOHIeNicd Ha ABIGHHA WCTO-
Pudecku 06YyCHOBIENHON TOCHENOBATENHBHOCTH B HPOIECCaX HIJIUBI-
AYyalbHoro passurHs.

B srom orHomenmu ropasjgo BaskHee Te COOOPAMKEHHS, KOTOPHIC
BhickaswiBasr eme Y. Jlapsun. Jmenmno JlapBum BmepBsle oOparwi
BHAMaHHe Ha TO, YTO W3MEHEHUs, BOBHHKAION(NE Ha PAHHUX CTaAUAX
PassuTig, npmBogAT Wame K Oolee KPYNHBIM HapYyMIGIHAM CTPOEHUS
Y Nlaske ypopcTsaM, KOTOpble He MOTYT HMeTh 3HAUeHHUsS B npormecce
SBOMonuUM. JBOMOIUA CTPOMTES TOITOMY IJABHBIM 00pazoM Ha He-
SHAYNTEIbHBLIX HACHENCTBEHHABIX M3MEHENNAX, BIEPBHe BOBHMKAIOMNX
Ha Gosmee mosgmnx crammax passuras. T. 1. Mopranm mepeBen stu co-
oGpaskenns ma ABBIK FeHeTHKH, YKasbiBad, 4TO ecH HOBHIA IreH IIpH-
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BOJUT K W3MEHEHUI0 PAaHHeH CTafu: DAas3BUTHUs, KOTOPOE OTPamKaercs
Ha BCeX NO3MHEHIINX CTafMAX, TO TaK0e MN3MeHeHNe HOPMAaJIbHOI
HOCTeIOBATEILHOCTH IIPOIECCOB pa3BuTHI OyHeT BpeAHBIM. Bo M-
rux clyvagx oHO GyjeT HWMeTh JeTalbuble IocienctBug. HaoGopor,
YeM I03JHee HPOUCXOAT MOMoGHbIe H3MEHeHUsI, TeM 6olee BO3MOM-
HO, 4TO OPraHd3M COXPAHUT CBOIO ;KH3HeclmocoOHocTh. Takme usMe-
HeHHA Oollee MO3MHUX CTAAWH PA3BUTHS CHYRUIN, OYEBHAHO, HOD-
MaJbHBIM MaTepHajioM IS SBOJIONUH, M 310 00BACHAET (..coXpame-
Hue oMOPHOHAIBHLIX cTafuil B HouTH (PHKCHPOBAHHOM BHAE ANA Kark-
moro tuna passutus» [ Moprau, 1936, ¢. 153]. Takum oGpasom, atu
IaHHble UCHOML3YIOTCA UM AiA 00LICHEHUS ABJIEHWS H>MOPHOHATIBHO-
ro cxoncrsa. llomoOmBle paccysKmeHusi, ¢ YIeTOM cooOpasKeHni
@®p. Momnepa 1 A. H. Cesepmosa, Moryr ObITH IDUMEHEHBI W s
o0BsacHeHna ApleHuil peramuryisaimuu, Bce ke uMeeTcH DAN HAHHEIX,
KOTODHIE CHIBHO OCHabIaoT 3HAYMMOCTh ITHX HocTpoeRmil. B oco-
GemnocTu 310 Kacaercsi coobpaskenmit T. Moprama, Kotopsle ocHoBa-
Hbl Ha OpPE[CTABIEHMAX O PA3HOBPEMEHHOCTH BBOIA B «feilicTBUE»
pasnuYHBIX TeHOB. JTH IpejicTaBlIeHUs IOPOYHLI B CcBoeHl OCHOBe W
HAIOT JIMIIb BUAMMOCTH HAYYHOTO 00'bACHEHUA.

Hecomuenno, 4ro 3ameTHbE H3MeHEHUS PAHHUX BMOPUOHAIBHBIX
cTafuii MOIKHBI B GOJNBIIUHCTBE CIYyYaeB NMPUBECTH K CTOXbL KpPYil-
BBIM HAPYHICHHSM YPOIECCOB PAsBUTHUSA, UTO OHU MOIYT IpMobGpectit
3HAYeHMe BPEMHBIX U AasKe JeTAJIbHBIX Myranmil, OgHaxko HudYTO He
MemiaeT HOIYCTUTh CYHIECTBOBAHEKE CTOJH MANbIX WU3MEHEHHWH, Hake
U caMbiX paHHEMX CTAgUAl pa3sBETUA, KOTOPHIe HE UPUBEOYT K CTOIL
3HAYNTENLHBIM HADYINEHUAM CTPOEHUs, a HagyT BIOJHE JKABHECIO-
co6rabie QoOpMBI, MOrymue O6bITh WMCHONb30BAHHLIMA KAk MaTepma
A JAIBHEHNIeH HBOTIOIHHL.

N3 Bcex mpuBemeHHBIX NAHHBIX SCHO BUNHA HENOCTATOYHAS H3Y-
YeHHOCTh PANA BOUPOCOB, MMEIOMIMX OYeHEL GOJBIIOe 3HAYeHIe LA
perenns MPoGIeMBl COOTHOIIEHUA MEKIY OHTOTEHe30M U (puiiorene-
30M. B ocoGeHHOCTH Heo0X0{mMO OBIIO MOCTABUTH B Gojiee ILIAPO-
KoM Maciirrabe maydeHme SMOPMOHANBHBIX KOPPEAANNNH W MX 3HAUE-
Husg B mnpomeccax (QopmoobpaszoBaumsa. HeoOxomumo wn3yanmrh, Ha-
CKOJIBRO 3TH MOPUOHANbOEIE KOPPENANNN MOTYT TepecTpamBarhes B
npomecce sBosionuu. Hy;®HO B 0c00eHHOCTH WMCCllefoBaTh, HACKOIBKO
¥ B Kawkoii Qopme oTHenbHBIE MYTAIHOHHBEIE W3MEHEHHS MOTYT 3a-
TpParuBaTh BaKHelImue MopdoreHeTMUECKUE TPOMECCH W WX B3aUMO-
3aBHCHMOCTY (KOPPEIALNH).

Best mpoGiteMa cOOTHOIIEHH MERIY OHTOTEHE30M M UIorenesoM
HOBOJIGHO €CTeCTBEHHO pacliajiaercd HA TpU IpoGIeMbl: TpobieMy
3apOABINIEBOro (JIMIXHOTHOTO) CXOACTBA, UPOGIEMY pPeRaNATYISIAE
u upobnemy smOpuoamamranmm [cM. rawske V. Esmukos. 1933]. ITo-
CleMHAS TPeNCTABIsIET BMeCTe ¢ TeM dacTh O0mell mpobieMbr ajail-
TanuMy OpragusMa K YCIOBUSM €ro CYM[eCTBOBAHUS, OHa ¢ ycHexoM
paspabarsiBaercst pspoM coserckux amropos [Hpsuranoscknii, 1936;

Marsees, 1936, 1940, 1940a; Emuwos, 1937, 1939; UImupmr, 1937,
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Bacuenos, 1938; u np.] m me mmeer mpsMoro orROmeEHHA K 3ajade,
pocrasieHHoll B 3roii kEure. Yro e Kacaercs ABIEHMII 3apojibiilie-
BOr0 CXOACTBA W PeKaNWTYNANUWH, TO HaM HIpuAercsd Ha HHUX OCTAHO-
pUTHCHA, HO, KOHEYHO, JIHIIb NOCTOJABKY, IOCKOJBKY BTO CBA3AHO ©
pauieil OCHOBHOH IpoOleMoil MexocTHOCTH OPraHU3MAa B €r0 MHWBH-
[yaibHOM ¥ MCTOPHYECKOM DasBUTHIL

7. IIpobaema 3apojBIMIEROr0 CXOACTRA M PeKATIATYIALMH

Nzyuenne oMOPUOHANBHON WBMEHYUBOCTH IIOKABBIBAET, YTO HU3-
MEHUUBR BCE CTAJ UM DPA3BUTHA ¥ UYTO OCODEHHO YACTO BCTPEYAIOTCH
c/BUTE BO BPEeMeHH BaKJIajKu opraHa, BO BpeMeHH ero Mopdooru-
gecKoll W rucrosorudeckoit puddepennuporru. Ecnu Ob1 Bce 3t
cHBUIM HAKAINIMBAINCH HE38BHCUMO JPYr OT apyra B Bufe GeckKo-
HeYHOH IeI# reTepoXpouuil, OmpefesseMbiX DBOJIONWEH B3POCHOTO
opragusma (IIyTeM, HampuMep, ecTeCTBEHHOro orfopa), TO MBI TOXy-
yuan bl NPUONMBUTENBHO Ty KApPTHHY OHTOreHe3a, KaKyi HaM Ha-
pucoBa® J. Memepr,— psAl He3aBHCHMBIX, TPOTEKAOIUX GOk 0 GOk
MopdoreHeTHIECKNX ITPOIECCOB, CKOPOCTH KOTOPHIX IPOIOPIHOHATL-
Ha «(@QUIeTHYeCKUM SHEPruAM», M3MepAeMBIM ypPoBHeM (HIOreHeTH-
yeckoro passurus oprasa. Peramurynsmus, mo Memepry, mpomcxo-
IOUT JUIIb B TpeJelNax OTAeNbHBIX OPraHOTeHEe30B, W 33aKOHOMEPHOCTH
HOCTAETHUX OIMpPeHeNAnTesa «PuierndeckuMu sHeprusMuy. B pesyms-
tare 9. Memepr UPHXOAUT K YUCTO MEXAHO-IAMAPKHCTCKUM BHIBOAM.

Msl moOMsRHBI OTMETHTH, YTO PEKANUTYJIANUA KacaeTcd HHOrma u
mejaoro opraumusMa (BHAYAXe Pa3BUBAETCA TacTpyia ¢ HePBUYHOM
KWUITKOM, TO3jHEe — BTOPUYHAA IOJOCTH TeJa ¥ KPOBEHOCHAS CHUCTE-
Ma; o4ellb PaHO — 3aKRIAJKA HEPBHOH CHCTEMBbI, MO3[HEE — 3aKIA-
Ka ABIXaTedbHON W BHIIEINTENbHON), Yame oHa UPOABIAETCH B U3-
BecTHOW cmcreMe opranos (MOPAJAOK pasBUTUA B cKelleTe MO3BOHOY-
HEIX: XOPHa, OCeBON cKeJeT, [To3THee — CKeJIeT KOHEWHOCTEH, mpHTOM
CHAYaJIa cOeqUHUTEIBHOTKARHLIN, 3aTeM XPAIMEBOH M, HAKOHEI, KOCT-
HBI cKejier) U elne dwaime, NpPaBfa, PEeKAMUTYISNNS BBHIPARACTCA B
9aCTHBIX O0COOGHHOCTAX pPAasBHUTAA OTHAENbHbIX opranoB. Omuako ¢
HOC/IeI0BATENLHOCTHI0 B PAa3BUTHM OTJENbHBIX 4Yacreil BHYTPH oOmpe-
ReJeHHOro oprana Aeio ToMe OOGCTOUT He BIOIHE IIaJKO — NANeKO
He Tak, Kak aroro tpeGyer Omorenermuecxuil 3axoH. Ilocaemosareins-
HOCTh B 3aKiajike OTHEIbHBLIX 9JIEMEHTOB CKeJeTa IATHHAJON KoHed-
HOCTH HE B KaKoil Mepe He COOTBETCTBYET IIOCIef0BATEILHOCTH (UIIO-
TeHeTHyecKoro moABIAeHHWS HTAX dacredl. MBI MOMKEBI IPAMO cKa3aThb,
9T0 cHBMrm BO BPEMeHN 3aKIAIKU KaK OPraHoB, Tak W WX dYacrei
Tak gacTe, yro HA MOCAEHOBATEABHOCTH B DPAZBUTHE OPraHOB MINI
UX Yacreii Heib3s GBLIO GBI TOCTPOMTH HUKAKOH TeOPHM pEKAaNHTY-
Tanuu, [lociequas u mocTpoeHa He Ha »TuX QaKrax, a Ha (akrax
UOBTOpeHns (peKAMUTYMANUN) HM3BECTHBIX COOTHOINGHMI, 3aBHCHMO-
Creir. TloaroMy pexamHTYNANAHM OCOBEHHO YAaCTHI B CHCTEMAX, Aalliia-
Parax, opramax cl0OKHOTO cOCTaBA, YACTH KOTOPHIX CBA3AHBI MHOLO-



T4 Opeaitusn kak yeaoe ¢ undueudyasbiiom U UCTOPULECKOM PAISUTLY

YUCAeHHBIMI B3aHM03aBHCHMOCTAMY (rosioBa B IEJNOM, B YACTHOCTH
BUCIIEPANBHBIA AMTapaT B [EIOM, KOHEYHOCTH B IeN0M, KPOBeHOCHAs
7 HepBHAA CHCTEMA B HX COOTHOIICHWSX C APYIMMM OPraHaMiu I T. JI.).
Beaxas Teopmsa perammTyNAOUA HOMMKHA YUHTHIBATE TH (partel. Pe-
KaluTyIAUA CBA3aHAR ¢ B3JUMO3ABICUMOCTSME, € IEJIOCTHOCTBIO
PABBHBAIOMIEr0CA OPraHmaMa. JTO HOATBEDKAAETCS TaKMke TeM, 910
PeKAmnTYIANNA BbIpaskaeTcsa ropasno 6ojee IOIHO HPU PeTyIAlHUOH-
HOM DAasBUTHUH, XapaKTePU3YIOMEMCs CIOKHBIMI B3aUMO33aBUCHMOCTSI-
Mu "acTeli (IMO3BOHOWHEIE), YeM IPU MO3aMYHOM C ero OTHOCHTENBIIO
ABTOHOMHEIMY OPraHOTeHe3aMU.

Tak Kak # cucreMbl I'pagueHTOB BHyTpU eme mepuddepeHnupo-
BaHHOIrO sina uanm Jgioboro Hegu@depeHOUPOBAHHOIO TO3AHEHIIET0
3avarTHa uMel0T pPeryIATOpHBIN XapaKrep, TO HapYIIeHAA B UX BeJn-
quie, B UX (DU3HONOTUYECKOil AKTUBHOCTM W BO BpeMeHd 06ocobiie-
HHUS HepeIKo BBHIPABHUBAIOTCH U B JanbHednieM He TPOABIAKTCA B
3aMeTHHX HAapYIIeHMWAX pasBurusa. To4HO TaK jKe W MHAYKIUOHHBIE
cucTeMbl J[OIYCKAIOT B W3BECTHBHIX UpefellaX u3MeHeHwe (DHU3MONOTH-
YecKO#M aKTUBHOCTH K B3amMHOE CMeIleHWe B3aUMOAeHCTBYOIUX
KOMIIOHEHTOB KaK B IIPOCTPAHCTBe, TAK W BO BPeMEHH HX (CO3peBa-
upay, llostoMy MHOTOWHCIeHHBIE MAaJble MYTaIuy, HAa KOTOPHX B
OCHOBHOM COOCTBEHHO ¥ CTPOMTCA IIPOIECC OBOJIONUH, HEPEXKO He
OKa3bIBAIOT 3aMETHOT0 BIUAHWA Ha TeUeHHMe Baykuedmiux mopdgore-
mernyeckux uponeccos. DopmoobpasoBanue ujer B Te9eHUE PAHHUX
cTaguii SMOPHMONANBHOYO pPa3BUTNA HOPMAJIbHO U TONBKO Ha G6ojee
OO3HAX cTaANAX IOCTENeHHO HauyWHAaeT WIPOABIATHCA BAUANUE NaH-
HOl MyTamuu.

Jtu coo0pasKeHHs 3acTaBiIAIOT HAC OTBEPrHYTh TOYRY B3PEHUS
'I'. Moprara. Bce rems! yuacTtByI0T B IpoIeccax KIeTOYHOrO OO0MeHa
BEMIECTB M, CJEA0BaTeNbHO, AKTABHEL C CAMOr0 HAgaja pPasBUTHA
alina. Jliobag Myramuma cBs3aHa ¢ U3MEHEHUSMH B OMOXMMHYIECKIX
nporeccax, DPOTEKAIIMMX B TKAHAX CAMbiX MOJOJHX 3SMOPUOHOB.
Opnaro nodasasouee OGOLLWUNHCTEO Tex He6oAbULUL MYTAYUL, Ko-
Topble OelicT6UTEAbHO UMEIOT 3HAueHlUe 6 npoyecce npozpeccueHoll
sgoalOyuL, GbI3LLEATOT cO8U2U 6 DeaKyusr, e evlxodswue 3a npe-
deavl nopozosulr YpoeHell HOPMALbHOELO TEUEHUS NPOYECCO8 DAHHE:0
mopozenesa, T. e. HQ IMOPUOHAALHBLLE CTAOUAL DA3GUTUS HUYEM
cebs ne npossasior. VIx pelicrsue cKa3bpiBaeTcsa JUNIp Ha Oojee aB-
TOHOMHBIX IIpoIeccaX, B OCOOEHHOCTE B KOHIle Mopdorenesa, Koria
peaKmuu, CBS3aHHBIE C Pa3BUTHEM MeHee CYI[eCTBEHHBIX IPUIHAKOB,
He CTOJb 3aBHUCHUMEBI OT APYTUX MOPQOreHeTHIECKUX IIPOIECCOB U He
@MeT CTONb BHIPAKEHHOr'0 PEryJsiTOPHOIO XaparTrepa, Kak OCHOBHLIE
nponeccl (POPMOOGPA3OBAHMA HAa PAHHUX CTAfUAX 9MOpHOTeHesa.

d1o ob6bAcusger HaM 0Oolee JETKYI0 M3MEHSIEMOCTh IMO3THHX CTa-
nuii OHTOreHe3a U OTHOCHTENBHYH KOHCEDBATUBHOCTH DAHHHX CTa-
Amil, 9T0 W JNEKUT B OCHOBE 3aPOABIIIEBOrO CXOACTBA HE TOJIHKO 6JH3-
KHX, HO W Gojiee OTHANeHHBIX TmpeNCTaBUTENEH JKMBOTHHIX, BXOJSIINX
B TaKue KpPYUHbIe WX NOAPA3feNeHHA, KaK PasHbIe KIACCHI, THIIb,
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a OTUACTH W MEKAY NPEeNCTABMTENAMN DPAsHHX THHOB (CXOMCTBO B
nporeceax TacTpyaAnun n 060co6Ienns 3apoBIIIEeBHIX JVCTKOB).

OnHako camo coboil pasymeercs, uto u coobpaskenns Y. Jlapsuna
0 KPYUHBIX HapYMEHWAX, BHOCUMBIX B IIPOIECCHl HHIMBHYATbHOIO
pasBUTHS NPH W3MEHEHUH DAHHMX ero CTajuii, MOJIHOCTHIO COXPAmHA-
or cBoe smavenme. Eciv caBuru B KOPPENANNOHHEIX CHCTEMAaX BHI-
BOJAT B3AUMOAENCTBYOIHE KOMIIOHEHTHI 34 W3BECTHBIE IPe/elns,
KOHTAKT MEKJy HUMH YKe He OCYIIECTBIAETCS B IONHOH Mepe.
[Ipn BHAYAMTENLHHIX CABHTAX BO BDPEMEHH WX CO3DEBamHMS HOPMallb-
Hasi Peakumsl TAaK;Ke He MOMKeT ocymecTBuTheA. JImbo kommenTtpamms
MopP(OTEHHHBIX BEIIECTB BO BPEMA KOHTAKTA elle He JOCTATIA HUGKHe-
ro IOPOra WYBCTBUTENBHOCTA PEAKTOpa MM, HA000pOT, IpPeBBICHIA
BepXHHMII IIOPOT ero HOPMAJILHOTO PeardpOBaHUSL. C apyroit cropomsl,
peakTHBHAA CIOCOOHOCTH MOKET He MOCTATHYTbh HOPMAIBHOTO YPOB-
HsT GyBCTBUTEJBHOCTH WM, HAo00POT, dTa CIOCOGHOCTH MOJKET, KO
BpeMeHN HAacTyIUIeHHs KOHTAKTA, Y/Ke OKasathea yrpadenHoir. Bo
BceX OTHX CJIyd4adgX MHPOU3OWAYT 3HAUNTENbHbE HAPYUIEHNA HOP-
MAJIbEOTO PABBHUTHSA, B OCOGEHHOCTH, ecim 9TH CHBHTH 3a Ipejesh
MOPOroBBIX yPOBHel NpoABATCA Ha PAHHAX W OTBETCTBEHHBIX MOpQo-
TeHeTHYeCKAX IIpolleccax.

[«KoucepsaTuBHOCTEY PAHHUX CTAJANH BHIPAKAGTCS TOMBKO B
MopdoreHeTHUECKAX cHCTEMAX, ONPEeAAONmAX PA3BUTHE HOPMAallb-
HOH OpraHM3anyd, W, KOHEYHO, COBEPIIEHHO He WCKI0YaeT CcBOGOJ-
Holl aganTanuy HMOpHOHA WM IWYMHKA K WX YCIOBWSAM CYMIeCTBOBA-
Hust, DTO JIMIIGL TIOATBeKAaeT MPABMIBHOCTH HAIIEH TOYKM 3PeHMA
Ha 3HA4YeHHe KOPPEJAIUIA M PEryjaaTOPHBIX CHCTEM, «3aI[AIMIAONIHX»
mopdorenes].

Msr yike oTMewanm, 94TO MW HANUYUHU CIOMKHON cucTeMBl Mopgo-
TeHeTHYECKNX HKoppenAnuil Gonbiime cABUIM B 3Tof cuereMe (cBs-
3aHHMIe ¢ Oojlee 3HAYMTENLHLIMH MYTANUAMH), T. €. H3MeHeHHA B
CKODPOCTHM DPa3BUTHS B3aMMOMENHCTBYIONMX dacTeil WM SHAYNTEILHBIE
X CMeN[EeHWsI, OYeHb JIeTKO TPWBOAAT K HEAOPasBUTHIO wacreil wu,
cliefioBaTenbHO, K fedexraM B oprammsanum (cM. magbme pue. 11
A penyknnu opraunos). CoOTBETCTBEHHO GONBIIMHCTBO PAHO TPOSAB-
IAOMAXCA MyTanyuil XapakTepmsyercA Gojiee WIH MeHee TIyGOKMMI
HAPYMICHAAMM CTPOeHHUS opraduaMa. HauGonabmime HAPYIIGHHA IONY-
YAI0TCA NpU 3HAYUTENBHBIX CHBUTAX B OCHOBHBIX, NEeTePMUHUPYIO-
mux cueremax (mojHOe BHITIAMeHWe) WM MPH CABAraX B HHAYKIH-
OHHEIX cmcTeMaX, OHpeflelAIAX paHume cragnu nuddeperupoBrn
3adarka. Eeam yuects ellle IOCIeqOBATEILHOCTh YCTAHOBIEHNMSA B3a-
UMO3aBHcEMoOcTell MEKIAY OTAEIBHBIMH OpraHoreHe3aMM, TO CTaHeT
ACHO, 4TQ Kpymmble CABAIW HA PAHHAX CTANUAX PA3BUTUSA IMOpmoHa
IpmBonAT ® rIyGovYadimmM HAPYIIeHWAM Bcero smMOpHoreHesa, Kk He-
BO3MOskHOCTH manbHelimmero passnThsi (OCTAHOBKA W TMOETH; OGHIY-
Hag waprunma meTaXbHBIX MYTAHTOB, HAIpPUMEP, TOMO3WIOTHBIX KO-
POTROXBOCTRIX MBIMIEft) mim, WHOTNA, K PAsBHIWIO YPOAOB, PAHO WM
0310 Bee we mormGarommx., MBI BEfENH, 4TO BCe 3TO OGLIYHEIE fB-
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aemmst. OgEako omm, Kak ykasax ewmfe 4. JlapsuH, He HMeIOT HHKa-
KOTO 3HAYEHHS B HBOJNIONMUOHHOM TPOIlecce MMEHHO IOTOMY, 4TO BCe
BTH YKIOHeHHs ruGHYT, He OcTaBjigs moromMcrTBa. Myramuu, BBIpa-
JKAIONIHecs B 3aMETHBIX CABHTaX HA DAHHHX CTAgMAX PABBUTHA, MO-
ryT upumofpecTH 3HaYeHue B DBOMIOIMOHHOM IMpoIlecce NI B TOM
cIydYae, eclny OHM KAcaloTcA 04eHs PaHo aBTOHOMHU3UpYlomeiica cm-
CTEMbI OpPraHoB, OpraHa WM 9YacT# (IepBUYHAS KNIIKA, DIUAEPMUC
M03BOHOYHLIX). B TaxoM caydae BO3MOMKHO [eHOTeHeTHIECKOE Das-
BUTHE HOBHIX 06Pa30BAHUII W HAa PaHHMX cTagusaX (aMHHOH, ceposa,
amiaHronc). B TakMX aBTOHOMHBIX WacTAX MBI TOTJa He HafijgeM wu
SBIOUNs PeKANUTYIANUN AHTECTPANbHBX COCTOAHMUI.

Hao6opor, B KOHeYHHIX cTAafUAX OTHEILHBIX OPraHOIeHe30B
BIIOJIHE BO3MOKHBI U 3HAYUTENbHBle CHBUrM 0e3 IIy0OKHX Hapyule-
Hu#l PasBUTH Beero opraHW3Ma, TAK KaK geM fAajibille UJeT pasBu-
THEe oprama, TeM OGollee OHO CTAHOBHUTCH aBTOHOMEBLIM. Brpodew,
M TaKde W3MEHCHHA He OCTAI0TCA WM30JIUPOBAHHLIME OIarofaps cy-
H{eCTBOBAHMIO WM3BECTHHIX B3aBUCMMOCTEi, TJIABHBIM 00pPa30M BProH-
TAYECKNX, OIPeIeNA0NINX OKOHYATENBHYI0 OTIIINQPOBKY OPraHoB.
OpgHako 9TH W3MEHEHHsI MOIYyT OKasaThcsd 0e3 3aMETHOTO BIWAHUA
Ha jKM3HecIoco0HOCTh opranmaMa. Eciu mpm BTOM OCHOBHOE M3MeIe-
Hne OIAroNpHATHO I OPraHH3MAa B €r0 COOTHONIEHWAX ¢ BHeNIHEil
Cpemo, To OHO MOKET NPHOOPeCTH TOJOKUTENbHOE BHAYCHHE B
GopnGe 3a cymiecTBOBaHWEe, a He COBCEM OJaronpMATHEIE TOGOYHBIE
ABIEHNS MOTYT CIVIAMUTBCS B Tporecce [fajsHelimiefi ssoxonun
(B peaynbrare moabopa Mopuduraropos). CrazaHHoe HaeT AOMOJIHU-
TenbHoe 00bACHEHHE (KOHCEPBATMBHOCTM» DPAHHUX CTAfWil PAa3BUTHA
u «3aKoHy TepmuuansHoro mamenenms» [A. Naef, 1917]. Uamenenne
paEHUX cTAAMN UPUBOAUT OOBIYHO K HENOPA3BHTHI0 W rHGend, maMe-
HeHWe TO3MHUX CTAaXUil MOKeT MPUBECTH W K OAArOUPHATHOMY I
opranusma pesynbrary. VsMeHenwme KOHEYHHIX CTAAWi PA3BUTHSL —
3TO CEeBepIOBCKUE HAACTABKW, uid «amabomum». Mbr zmaem, uro
AMEHHO OHW BedyT K pPEKANUTYIANUN AHIECTPATBHBEIX COCTOSHU.
M Msl [OJKHBEI OTMETHTH, 9TO TaKUe aHAOOJIUW TOJNBKO W BO3MOKHLI
B CJIOMKHO CBA3AHHBIX opraHoreHezax. CooTBeTcTBEHHO MBI feficTBiI-
TenpHO BabiogaeM HamGojee TONHbIE PEKATNATYNALUA TTABHBEIM 00-
pasoM B CIOIKHLIX ammaparax W OpraHax, TECHO CBABAHHBIX € APY-
TUMH 9acTAME OpraHWaMa, Kak HaMM Ha 9To O0pamieH0 BHHMAaHHE
(cm. pue. 7).

Tak Kak B uioreHese, 7akuM 06pasoM, PaKTUIECKH UBMEHAIOT-
¢S TIIABHBEIM 00pPa30M ITO3[HWME CTafuM PasBHTHUs HMOPUOHA, & PaHHME
CTammu WCTIBITBIBAIOT JIMIIb HE3HAUUTENbHbIe B OOIIEM W3MeHeHHWA
(1 To B paHO AaBTOHOMUBMPYIOMIMXCA YACTAX), TO PpaHHUE CTaLUI
passuTHs »MOPHOHOB BCEX IO3BOHOYHBIX B 00INEM JOBONLHO CXOMHHI.
Ormeuennoe K. Bopom «THOMYHOE» CXOMACTBO PAHHHX CTAfuWil pa3si-
TAA SMOPHOHOB fAa)Xe MTAaleKWX IpefcTaBuTeNeli OXHOr0 THIOA HAXO0-
IUT cBoe OOBACHEHHE B CIOMKHOCTH CHCTEMBI SMOPHOHANBHBIX Koppe-
IAOWA PeryiaaToOpHOro Xapakrepa, o00ecIeddBalomell HOPMAaJAbHOS
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d)opMOO6pa30BaHI?Ie npu HeOOIBINUX MyTanuAx ¥ B TIOCTOAHHOMN 3MU-
ypmanun 6ojlee 3HAYATENBHBIX MYTAmuil, KOpeHHHM 06pasoM Hapy-
aolIHX Bech mporecc aMOpHoOTeHesa.

B unAMBUAYaNbHOM DAasBUTHM OpraHusMa Hanbojee TeCHO CBsI3a-
gel TIepBBIe TIPOIECCH, Oupefendwlue AeTepMUHANU0 OCHOBHBIX
opraHoB. OTH 33BHCHMOCTH HamGojee OTBETCTBEHHBI M B HaMMelbIIeil
cTeneHH ONYEKAKT Kakne-mubo mapymenusa. B pamsneiinmrem omnrore-
pe3 BETyIaeT B «Mo3awvnyio» ¢asy, XapaKTepuayIOIIylocs «caMo-
naddepeHINPOBAHNEM) yiKe [eTePMUHUPOBAHUBIX opramos. Orgens-
gele OpPraHOTeHe3El Temeph aBTOHOMUBMPOBAHBL Teleps yiKe BOBMOMK-
gbl ¥ HEKoTopele (ojiee 3aMeTHbIe CABHTM H HapymeHHs 0e3 Toro,
qT06Bl CEPHEe3HO IIOCTPAJAN0 PAa3BUTHE BCEro OpranmaMa. BoaMoKkHbI
«pepuanum». Bo3MOMKHBI fame W «apXalJaKkcHCHI», T. €. CABHTH BO
ppeMeHy (QOPMUDOBAHMSA yke AETEPMUHUPOBAHHbBIX 3a4aTKOB, W TeM
fosee BO3BMOMKHEI, ueMm GoJdee [faHHAs caMoauddepedupyonaaca
creTeMa He3aBHCUMA OT J{PYTHX.

ousatna «camopuddepeHIUPOBARIAY W «MO3au4HOHN» haspr pas-
BHTUSE WMEIOT, OJHAKO, JWINb OTHOCHTeIpHOoe 3Hadenwe. Hu opuu
opramoreiie3 He fBIAETCSA BIONHe ABTOHOMHBIM (KaK MBI 9TO YiKe
paccMaTPUBAM BbIME) U COOTBETCTBEHHO JalleKO He BCAKHME H3Me-
HeHNA 33YaTKOB ¥ YKJIOHEHWA B HX PasBUTHH TPOXOAAT Ge3 0cOGBIX
HapyuieHni# B pasButmu Apyrux uacrteil. IToatomMy «apxammaxcucsi»
BCE jKe OTHOCHUTENBHO pPEAKH, 0coGenHo B 0oliee TECIIO CBHABAHHBIX
cmCTeMAax, Yale HaOHIFaTCA «IeBUAIUN», a ellle dalle «aHaboImu».
Apabosuu mpepcTaBIABWT c060N HANCTPOIKY, CBI3ANHBIE ¢ YCTAHOB-
JeHneM HOBBIX KODPPENAuil, KOTOphle TPAMO IIe MOTYT OBITH BRIOUE-
HBl B y)Ke CYO[ECTBYIOIIYIO CIOMKHYI CHCTEMY B3AWMO3aBHCHMOCTEI.
Hombie koppesmamuu MoryT GBITH BBeleHSI JIHIIL Ha TeX CTAfUAX pas-
BUTHA, KOTa OcHOBHbIE MopdoreHeTWdecKne CBA3H YiKe YTPATHIN
cBoe 3uavenne. llopromy aHafoMy HamMeHee HapPYUIAT CTPOeHHE
APyrux gacte#l AW OPraHOB, CBA3ANHBIX ¢ U3MEIIAEMBIMM OPraHaMu
HocpencrBoM MOpQOTEHETUYECKNX, WM — HA JTUX CTAAUAX yHie
Tallle — pProRTUIECKUX KOPpeNANuil. JBOJ0NNA TOcpecTBOM anafo-
n cpaszaHa, ognaro, Kak nokaszanu Dp. Mwonaep n A. H. Ceseprros,
C peranuTynsinmueil ammecTpadbHeIX cocrogumii. Tax wak cucrema
Moporerermaecknx 3aBHCHMOCTEl WMEeT He BO BeeX 4acTAX W Op-
TaHax ogmmakoBoe 3Havenme, TO W HBOLIONUA ITHX dacTeidl W OPraHOB
Moxer marm To-pasHoMy — B 60jee aBTOHOMHBIX 4acTAX TyTeM ap-
Xamrakcuca, B wacTSX €O CIOMKHBIMY B3aIIMO3ABHCHMOCTSIMI — IIY-
TeM anaGonuit. CiejoBarTepno, B 60IEE ABTOHOMHBIX CHCTEMAX peKa-
I;;f;}){’ﬂﬂul/m Habuamopaercsa pesme, a B CHCTeMAX 3aBUCHMBIX DEKAIH-

DUA okazpiBaercss TeM 6ojiee IOMHOH, 4eM CHOKHEE DTH 3aBH-

cavoctn (puc. 6). ‘
- ggﬂepMnc 1 ero NMPOMBBOXHEIE ABTOLOMHBHDYIOTCA Y TO3BOHOU-
OHHBIeEHb paro. [losToMy B 9TOli cucTeMe BO3MOMKHBI TOBOJILHO CBO-
Kop, o U paHHWe u3MeHeHHA. BO3MOMKHBI M3MEHEHHA CaMUX aauar-
» 1. e. apxannmarcuesl. dT0, KOHEYHO, He 03HAYAET WX TONMHOM He-
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3aBHCHMOCTH. Hao6opor, Ha npnMepe pasBUTHS OLEePEHHUA HOr H pas-
pUTHA X0XJ& Ha TONOBE Y Kyp MBI MOTIE yOequTpess B HPOTHBHOM,
jio BCe FKE 3JIeCh 3aBUCHMOCTH He CTONb CIIOKHEL, 9T00H CIYRUTH
Jpe[ATCTBHEM JULS M3MEHeIluil fajke & PANHUX CTAjHAX DA3BUTNA.
B oTOM CIy9ae, OHAKO, KaK MBI 3HAEM, HeT HPeAUOCHIIOR /LA HOBTO-
enns HeTOpmueckux ¢as paseurmd, VM pgeifcTBuTeanno, B cucreme
oIlePMYICA SICIIBE KaPTUHBL PEKANNTYIALNN aHIECTPAILHBIX COCTOs-
puit nabmoganTes pefiro. BemomunmM, 4ro 0 cux mop mopghomorust
je BCKPBUIA ellje BOIpoca O IIPOUCXOSKJENAH TaKoro Mojoporo obpa-
zopafus, KAK ROJOCH MICKOUMTAIONIX, M DT0 UMEHHO II0TOMY,4TO
HMOPHOHATBHOE Pa3BUTHE BONOCA He JIAeT JCHOM ONOPHL s Cymiie-
amd 0 ero mpoucxoykpennm. llostomy cymecrsymomme Teopum Ipo-
HCXOIKIEHHA BOJOCA M TOCTPOEHBI HA NPHHATUYN 5MOPHOHANBHBIX M3-
MeHeHHI CAaMHX 3aYaTKOB.

OrHocuTENbHO PAalo AaBTOHOMUBUPYETCS V IO3BOHOUHBIX, II0-BH-
uIMOMY, TaK;Ke dHTOJePMa Kak 3aMkmyTas B cele cucrema. B passu-
run GOABIINHCTBA MPOW3BOMHEBIX KUIEUHNKA MBI U B CaMOM fJejie He
HAXOAMM SICHON peRamuTyMAUuu (TeYeHb, MoMReNTyAOUHAA FKeIesa).
B pasBUTUM JeTKUX Yy DPenTWInd, NTUN U MICKOMHTAIOMUX cpasy
MOgBAAIOTCS XapakTepHble YepTH Kiacca, ¥ IMOCHeIOBATENBHOE II0Y-
xopanupe OPOHX0B Y MIEKOIMTAIIMUX COBEPHICHHO OTIAYHO OT (uio-
reHeTHYecKoro Xoia I0CTelleHHOr0 YCHOKHEHHA ClCcTeMbl TpaGeKyiL.

UewnwouenveM, HOXTBEePIRAAIONHM IIPaBHIO, sBIsgeTcss PpasBu-
THe RACEPHBIX MENIKOB, B KOTOPOM MBI UMeEM OJHNH M3 RIACCHYLCKHX
upumepor peranaryaamui {puc. 7). OpHaro Kak pas 37ech ycTauo-
BWJIachL BeChbMa CJOMHAA 3aBHCHMOCTH MeRJy OTHAEeIbHBIMN YaCTAMUT
Pa3HOT0 NPOHCXOIKJCHUA, MMEHHO: MeXAy »HToAepMaNblol 3awia-
KOH KaDepHBIX MEIKOB, SRTOAePMAaNbHOW BakiafKof ;KaGepHEIX Iife-
Jell u ;xaDepHBIX JEIEeCTHOB, DKTOME30/IePMAlbHON BaKIaKOl CKele-
Ta, DPHTOME30NEpPMAaNIb0i 3aRIQMKOH MYCKYJIaTypsl. ITH 3aBHCHMO-
CTH YCJAOKHEHBI ellle cBA3BI0 ¢ Pa3BHTHEM apTepuaibHBIX IyT, Ka-
OepHLIX cocy 0B ¥ BHCIEPANLHEIX HepBoB. OQHAM CIOBOM, 3[lech Kak
Pa3 uMeeTcs Ta UpPe3BLIUANHO ClIOKHAA B3aUMO33BUCHMOCTEL HacTed,
KOTOpad, KaK Mbl NPUBHAJIHN, SABIAETCA HEOOXOXMMON TpPeqmochLAKOM
s Gonee momwuolt peranuryisaunu (pue. 7). :

B wmbimeunoif, mepenoli m KpoBeHOCHOil cucTeMax HAGIIOHAIOTCS
Boobile mechbMa IOCTOAHHBIE B3aMMO3ABUCHMOCTH Ha BCEX CTARHAX
basButua. Boavmuucrso QguioreneTnieckuX usMeHeHHH HacTymaer
3MeCh Ha mocaejHUX CTaguAX Mopdoreuesa, T. €, HALT WO CIocO0y
anabomnit, B pesyabrate B dMODHORAINBHOM PasBUTHH HEPBHOH Ci-
CTEMBI, MBIIIETHOH M KPOBEHOCHOH MBI WMeEM NpPeKpacHble HMpIMepsl
Peranurynsnun ammecTpanbIbIX COCTOAHMI, W3BECTHBIE BCeM Kak
Kilacenmyecriue MImoCcTPANnd GUOTEHETHYECKOTO 3aKOHA., YKaKy Ha
SaKNanKy KapAMHANLHBIX BEH I KIOBHEPOBEIX MPOTOKOB Y BCeX I103BO-
HOMHEIX, na BakmagKky ApTepuUANbHEIX Ayr H uX TpeobpasoBaHuil y
HageMHIX 103BOHOYHBIX U T. 1.
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OTMedy Tamite, UTO DCHUOBLBLIE TEOPUM NPOMEXO0K/ENNA TOIOBH y
KOLIeUNOCTell 110350H0UTIbLIX HOCTPOCHBI IIABULIM 00Pa30M Ha [J3HHbIX
10 DMOPHOLAJILHOMY PasBUTHIO MYCKYJNaTyphl H HePBHOU CHCTEMBI n
‘B MeHbIIel Mepe Ha ocHoBanwu pasputusi ckemera. Creser, HaubGo-
Jiee KoHCEpBATHBHAS CHCTEMA B3POCHBIX KUBOTHEIX, HAa KOTOPOHl B

DPuc. 7. Mabepuwvie wean u dcabeprvie dyeuw ¢ apTepuamu Yy EYPUHO20 3apo-
dvlwa (1, 2) kak pexanuryasyus npedrosozo cocToRHUSL

JI1s cpaBHEHUS HOKas3aHBl }KabepHBIE COCYNBI 3aPORBINIA DHIOH (3)

OCHORHOM TIOCTPORHA CpaBHMTENLHAS anaToMus W (PuioreRHsd I03BO-
HOUYHBIX, laeT HaM YaCcTO ropasio MeHee sICHble KAPTHHBL PeKATATY-
TSR,

OryeranBasg peRannTyJIANHA HaGIOAAeTCA W B pa3BUTUU BBIEN-
TEJBHON CUCTEMBI 1 B ee PeofpasoBaHmsAX B CBA3W ¢ Pa3BATHEM IIO-
moBoil cmetemsl. W 3pech MMEIOTCA NANERO WAYI(IE 3aBHCHMOCTI €
IONOCTHIO TeJa, ¢ RPOBeHOCHOM cuereMoil n 00enX Ha3BaHHBIX CICTEM
MesRIy coboil.

TarkuM 0GpasoM, CTAHOBUTCS OBOJILHO SICHBIM, 9TO SIBIEHHS M-
OpronaipHOro CX0ficTBA PAHHUX CTajfuil, a Tar/Ke SABICHUA PEKATHTY-
aanuu o0'BACHAIOTCA PEryISTOPHBIM XapaKTepoM KOPPeNsmuil, B oco-
GeHIlocTH Ha PAHHMX CTANWAX DABBUTHA, C ONHON CTOPOHSBI, M TPYH-
HOCTBIO T€PECTPOHKH CICTeMBl B3aMMO3aBUcUMOcTed Me:ray Mopdo-
reHeTHYECKIMU OponeccaMu 063 KOPeHHOTO HAPYNIEHWS €aMOro 3M-
Opuoreuesa ¢ €ro JeTalbUBIME N IIONYJIETAJIBHBIMU IHOCHeCTBHA-
Mi,— C IPYTOi.

Bee craszamuxoe 06 0cHOBAX 3apOAHIIIEBOTO CXO[CTBA M ABJIEHMI
PERAMUTYIATINT MOKHO IOACHUTH CAeTYIOIAME CXeMaMu, KOTOpPHIe
TORVKYT HAM TaK)Ke HeCKOIBKO fACHEE cyHIeCTBOBaHMEe NPUHIMINANID-
HOTO Dasinuua MeRXy obemMu Karteropusmm ssiaenuin (pue. 8).

1. Hsaenus sapodviuiesoeo cxodcrea ocHoBAHHI Ha OGombled m3-
MEHFIeMOCTH WO3[HUX CTAAnil PasBUTHA 110 CPABHEHWI0 C pPaHHEMIL
«HoncepBaruBHOCTEY paHIAX cTagmit oOBAcHIETCA CHOMKHOCTBIO CH-
cTeMbl MOD@OTCHOTHISCKUX KOPPEIANUH peryisTopHOro XapaxTepa.
DBrnaromapa sToMy Manble MyTannn Ha PAaHHHX CTaflUSIX PasBHTHA He
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[10JIy4aloT BUJIIMOILO BblpaKeHusd, a Oojee 3HAYHTENLHBIE MyTallni,
BHIXOJAINNE 33 IIpeielbl IHODOTOBBIX YPOBHEil, NPUBOJAT Ha PAHHUX
crafiAx K CIUIOKOM O0JbIIAM HapyUDIeHWAM Pas3BUTHA ¥ PAHO WIH
o3aH0 K saumunanun takux ocobeil. IlosTomy mnospgaue crapum om-
roreHesa M3MeHHIOTCS B 1Ipoilecce BBOMIONUE OHICTpee, 9eM PaHHHe.
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Puc. 8. Cxemwvr seaenuii 3apoduiusesozo cxodcrea (1) u pexanuryasyuu (II)

©

2. Heaenua pekanuryasyul TPeROBHIX cTaguil 0CHOBAHBI HA lIpe-
obllaalomem 3HaYeHnN HajAcTaBOR (aHaloumil) B mponecce DBOIONUM,
CONpPoBOKAAIOMEMCA yeranoBleRneM HoBeIX muddepennuposor. Ilpe-
obnagaiolee 3Hadenue HAACTABOK 00BACHAETCA TaKMKe CJIOMKHOCTHIO
cueTeMbl MoporeHeTHUECKUX KOppeldiuil, He myCRaomel ee Hapy-
HIeHUs1 BHeCEHHMEM B Hee UyHKIBIX, ellle HOBBIX, HE [0CTATOYHO «OCBO-
eHHBIX» 3jleMenToB. 1losTOMYy HOBLIE NOPM3HAKH, & Clefl0BaTelbHO,.
U HOBbie B3amMo3aBucHMocTH (Rar BHyTpennme (PaKToOpsl MX PasBH-
TH), BHOCATCH, KAR NPABMIO, TNIABHBIM 00pa3oM Mocie yske 3aK0H-
4Yennoro mopdgorenesa. OHrToreHes yciomHAercsa lpubaBleHumeM HO-
BBIX crafmii.

Hedururtupusie dassr passurua npejxos: F, G, H, I, K nosro-
PalTcs B ouwroremese moromka f°, g%, kY, i, k. Iloropenue 5710 03-
Havaer MMeHHO UCTOPHYCCKYIO ITOCIeOBATEILHOCTD B (a3ax pasBM-
THA, Pannue cTagup pasBUTUS OKA3BIBAIOTCA IPH 3ToM Oojlee H3Me-
HEHHBIMH 10 cpaBHEHMIO ¢ wocaefHuMH (cremenb yRIOHEHHS
00o3Havena ma AmarpaMMe THQPOBHIME Moxagarenamn). CX0ACTBO OH-
Torederwdeckux crapuii (Mansie OYKBEL) ¢ AeHHUTHBHBLIME CTaHs-
MU npeakoB (Gonpmue GYKBBI), KOHEYHO, HMEET JHIIL BEChMa OOIIMi
Xapakrep. [IIpu 5T0M MEI IOJGKHBI €me IOACHUTH, YTO HOJ FAeQHHU-.
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THBHBIMZ paszaMul Mbl TOHUMAaeM KOHEUHBle cTafum Mopdorexesa,
a BOBCE He B3POCIBIE COCTOSIHMS NPEJKOB, TAK KAk NPH 3TOM B OHTO-
reHese IMOTOMKOB 00HAapYy)KHBAETCsI CXOACTBO JNIIL ¢ OHTOrEHE30M
MpPefIROB, & He O B3POCILIMEH (OPMaMH, TO IEeKOTOPHE COBpEMeNHbie
aBTOPHL NPEIOYMTA0T YIOTpedIsATh BMECTO BHIPayKeHUA peRaluTy-
aauna repmun perrerunnu (de Beer) ].

Msr 3fech me maeM mCYeprbIBaloONero pazbopa mpobiaeMbl COOTHO-
Mennil MemAy onrorenesom u uiaoremesom. Hareit samaueil Gsiio
JIUITh [OKA3ATL 3HAYelNe [eJOCTIIOCTH MOPHOHANbLHOrO Oprasm3Ma
A IIporecca BBOMIONNY caMoro smOpmona. OjHaKo Halle n3I0XKeHUe
Obiito OBl BCE K@ TIRCKOJNBKO OXHOCTOPOHHMM, eciu OBl MbHI 37ecCh He
YOOMANYIH 0 BO3MOYKHOCTH HEROTOPOHl PeRamuTyIAUHM H TPH Mo3a-
WYHOM Pas3BUTHH. JTa PERATUTYIANUA BO3MOKHA, BO-HePBHIX, KO-
HEYHO, IMOTOMY, YTO MO3AMYHOCTH PasBUTHA HUKOrAA He GbiBaer al-
CONIOTHOM 1 YTO DIEMEHTHI PeryiAmniiu KaK BHIpasKeHHA CYL[eCTBOBa-
HUSL CcHCTeMbl B3auMosaBHCUMocTell Beerja umemorcesa. Ilpomeccsr
JeTePpMUHAIUN ITPOTeRAIOT JIMINE ¢ OOJbIIeil CKOpPOCTBI0O M Ha Golee
PaHHUX CTAfHAX.

Onmaro, kpoMe TOro, PeRATUTYIAIIA BO3MOKHA U B OTAEIBHBIX
aBTOHOMHBIX OpramoreHe3ax B TeX CIyYasiX, Korja HMEeTcs TeCHas
3aBHCHMOCTL MEIXIY TPeIbIAYIIUMH ¥ IocHeAylrnmMnr ¢da3aMu pas-
BHTHA, T. €. KOrfa mocueAyiomad ¢asza Mo:eT OBITH OCYI[eCTBIeHA
TOMbKO Ha Oasze npexaeimymedi. Tak, HaupuMmep, «peRaTUTYIAINNAD
COeIMHUTENLHOTKAHHON, XpAMeBoil W KOCTHOH craguii pasBUTHA
cKeJleTa IO3BOUOYIIBIX €CTh BhIpaKeHHe TaKoil mociegoBaTeanHoil 3a-
BHCHMOCTH: XPIIl MOYKET PaBBUTHCS TOJBRO M3 ME3eHXHUMEI, 33 ee
cueT, a KOCTh BHYTPeHHero ckejmera («mepsuunasy) QopMHPyeTcA Ha
faze xpsmesoro ckexera. Ilocmenuas cBs3b, mpaBa, HHOTAA PaspHL-
BaeTcsi (NMEPBHYHAA KOCTH WHOTMR, HANPUNMED, Y HEROTOPHIX KOCTH-
cTHIX PG, passmBaercs Ge3 xpamesoil Gassl), HO BoOOIIE BTO ONHA
n3 OBBITHBIX M ACHBIX PEKANHTYIANNWA B PasBUTHH [I03BOHOYHBIX.
S Ha 9TuX ABieHHAX He ocTAHABIWBAIOCHE Gojlee MOAPOGHO, TaK HKak
Ha CyIIecTBOBaHUE TARUX pPeKalHTYIAHuY yiKe HEOJHORpPaTHO 06pa-
manocs paumanne (ocobenmo O. I'eprur [Hertwig, 1906], xotopsri
TaKkuM ofpazoM oO0LACHAET CYIISCTROBAHUE PeKAMUTYIALU BoOOIIe;
MBI cguTaeM /Js OONBIIWHCTBA €IyYaeB TaKoe oOBACHEHWNE HEeAoCTa-
TOYHBIM) .

OcHOBHBle 3aKOHOMEPHOCTH (PUIOreHeTHYECKNX mpeoGpaszoBanuii
OHTOTEHE3a ONpE/eNsoTCA IEJIOCTHOCTHI0 OPraHMm3Ma HA BCEX CTa-
AUSsIX Pa3BHTUA M B 0COGEHHOCTH OOJNBINHM 3HAYEHHEM CHCTEMbI MOP-
orenerirgeckuX cBA3eil (Koppessanuil) Ha PAHHAX CTamUAX sMGpuore-
nesa. HapyieHwe sTo#l IesocTHocT: B M3BECTHOM YACTH OPraHHU3MAa
BCErjla OPUBOIUT TOJNBKO K ONHOMY pe3yJIsTaTy — K HEeI0PasBUTHIO.
B GoxpmimHcTBE CiayYaeB HacHe[CTBeHHbIe HAPYUIeHHA paszBurTuda (My-
TaNMK) ABJSIIOTCS MPOCTHIMH COBUTaMU BO BPEMEHM HACTYINIeHUS H3-
BeCTHBIX peakuuit., fAnmenus sMOpHOHANBHOTO CXONCTBA W (KOHCEP-
BaTU3M» PaHHHX cTajfuil pasBUTHA OOBACHAITCA PEryIATOPHBIM Xa-
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paKTepoM H TDYXHOCTHIO IepecTPORKE cHCTeMbl B3aMMO3aBHCHMOCTE
MeKJLy OCHOBHBIMI MOpQoreHeTHyeCKUMN Tpoleccamn 0e3 KOpeHHO-
ro HApYNIEHHs CaMOro 3MOPHOTeHe3a ¢ ero JeTambHbIMI WK oNyite-
ranpHBIME TocTegcTBAME, Tem ke caMbiM 00bLACHAIOTCA W ABJIGHUS
peKamuTy AT (puc. 9). Tak kak m3MeHeHns KOHEYHBIX CTANUIL JIO-
Goro OpraHorenesa BHOCHT HaHMeHLIUNe HapyIUeHHs BO BCe Jpyrne

A

4

Puc. 9. Pexanuryasyus y pacrenuii [IJumnepmann, 19381

BepxHUil Pl — IUCTbA Najeo30MCKUX ITANOPOTHUKOB € HUXOTOMMYECKUM BeTBIeHMeM
HEPBOB M JIMCTOBOW IJIACTHHKMN, BHM3Y — HEPBUUHEIE JINCTHSI COBPEMEHHBIX MIATOPOTHUKOB:

) 1~— Archeoopteris; 2 — Rhacopteris; 3 — Sphenopteridium; 4 -— Todea superba; 5 —
Aneimia adiantifolia

CBA3amHEIEe ¢ HEHM MopQolorugeckine mPoieccs, To0 Hamboabliiee 3Ha-
YeHHe B QuiIoreHeTivecKNx InpeoOpasoBauugX sMOpHona Npmodpe-
Tai0T aHabomuu., PesynbraroM ke SBOMNIOMUH TyTeM aHafoIHil ABJIA-
8TCS PEeRAMUTYNAIUA AHHECTPANBHBIX COCTOSHWI. OTU PEeRAMHTY-
Aa0nu 6ynyT Haubojee MOMHBIMU Y TeX RUBOTHBIX U B TeX CHCTE-
Max opragoB, B KOTOPHIX MopQoreHeTHYECKNe 3aBHCHMOCTH JOCTH-
Falor mambonplueil croKHOCTH. B aBTOHOMHBIX Oprasorelfe3ax mpu
‘MO3auYHOM» THUE PasBUTHSA PEKAUUTYIAMUN HHKOrAa He OBBAioT
TaKuMy APKUMII, KAk IPH 3aBUCHMBIX OPravoTeHe3ax «perylisailnoH-
HOro» Tuira, XoTA W B BTOM CIydae OHH HHOTAA BO3MOKHLL.

[Hakomeu, memnast He oTMeInTb, 9TO €cIH B M3BECTHBIX cIyuaax
RoHkperHsle apanTHBHBIE MOAMQURANNE NIPUOGPETAOT MOCTOAHHOE
SHAYenue w eCHW Ha BTOH TOYBE YCTANaBIUBANTCA HOBLIE Opradu-
Saunonnble npusHAKN U AuQdepentmpoBKE, TO 3T0 MPOMCXOIHT BCEr-
A8 Y MOJIOFOTO KHBOTHOTO, BEAYIET0 yiKe CAMOCTOATENLHEI o6pas
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scnsan. Ilpn asromoMusanum pa3BuTHA Takux nurddepeHNNPOBOR 0HU
MOJKHBI BOBHIKATH 3apaHee, T. €. Ha MO3JHHX cTajgnax Mopdorenesa.
1 B sToM cayuae wmeroTcs Bee NPeATOCHUIRN Ajis Oyaymeid peramm-
TYNAIUA TARHX OPU3HAKOB B OHTOTEHE3e MOTOMROE ].

Tarum oGpasoM, MB paccMAaTpHBaeM ABIEHNA PEKAMHTYIALNN H
U3BECTHYIO KONCEPBATHBHOCTh PAHHUX CTAfHil PA3BHTHA KaK Pe3Yib-
TAT CYHIECTBOBAHHA CIOMKHONH ROPPEIANHOBHON CHCTEMBI PeryIsTop-
HOTO Xapakrepa, He AOUyCKaoomedl 3aMeTHBIX CIOBHTOB W Pa3pHIBOB
Oes Hapyuienms »KusHecrocobmocTH opraHmaMa. OmHaKo Koppeasnn-
OMHEIe MeXaHW3MBI CBABHIBAIOT OTHeNbHble WACTU opraumsMa B OJHO
1e0e He TOIBKO HA PAHHUX CTANUAX pasButuf. B uHOM, MoKeT ObITH,
dopme, HO oHE UMETCA M HA IO3AHAX CTAfWAX. 37ech nX 3HadeHne
JUUIL He TAK pesko GpocaercA B riaasza. Mbl MOKeM IT03TOMY CKa3aTsh,
YTO HaAHude KOPPEeJIANUOHHBIX cHeTeM BOOOINe o0yCHOBIHBAeT u3-
BECTHYI0 CTOWKOCTH Opranmmsalinu. JT0 B KOpPHe MEHseT Bce MHalld
npencrapienns. Kime mefaBHO Kasaloch, 4TO CTONKOCTH OPraHU3a-
uUn «00BACHIRTCIY CTOWKOCTHIO HACHEeCTBeHHON CyOCTAHIME U B KO-
HedHOM cuUeTe IpouHocThi0 (MIm Aaske «HEM3MEHAEMOCTHI0») TemHoB.
Temeps mame y reHeTHKOB 3BydYar yime papyrue Hotsl. Ilo paGoram
Xapmanpa [1933, 1937], macnencTBeHHBIl MEXaBU3M IepecTpanBaer-
cA Jlerde, 4eM CTPOeHHe OPraumaMa, [ TOMOJOTUYHBIe — M OPHTOM
BechMa CXOJIHbIe — OPraHbl Pa3BHBAMTCI WHOTNA Ha pasHoNl Hacxej-
cTeennoli ocnose. Ilpun Hanmwumm cIOKHOrO KOPPEIAAIMOHHOIO MeXa-
HU3Ma pasBuTusA (PEryIATOPHOTO THIA) OP2AHU3M € YEeA0M MOMKEeT
oKaszarThca Gojee CTOUKUM, 4eM TO, 9TQ TPHHATO HA3BIBATH ero Ha-
CledCTBEHHOH ocHOBOH, T. e. uyem rewormum, Croiikocts oprammsma
00LACHARTCA HMEHHO CIO0KHOCTHIO CHCTeMBI cBfAseil, 00bequHAI0ONMX
BCe ero YacTH B 070 Iieoe. BCAKOe 3HAYNTENbHOE HAPYIIeHME CH-
cTEeMEL cBfA3ell o3HAUWART NEBUHTETPAIUIO W HMEET CBOUM Pe3yIbTaToM,
mo Meublmell Mepe, cHIKeHHe jku3HecmocoOHOCTH. B mpouecce Gopob-
OBl 33 CYIMECTBOBAHNE rTaKme 0COOM HEMEeIeHHO YHHYTOMAIOTCH.
Ecrecrsennsiii 0160p aBTOMarHvYecKN WONIEDIKUBACT CYIECTBOBAHIE
CIOMHBIX KOPPeIlANUOHHBIX MeXalH3MOB, o0LeIUHAINNX PA3BABAIO-
naiics opraHE3M B OJHO OTHOCHTENBHO cToilkoe iemoe. B jmambueil-
IIeM MbI YBHJUM, UTo €CTEeCTBEeHHHIT 0T00p He TONLRO MOAfep:KuBaer
CYLIECTBOBANNE TAKHX CUCTEM, HO U CO3[AET HX B IIPOIecce TOCTeIleH-
HOI 3BOJIIOIUH OPraHU3MOB.
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[nasa 111

PET'PECC.
PACIIA]] KOPPEJIAIIMOHHBIX CUICTEM
B 9BOJIIOIINU AMBOTHOI'O OPTAHUSMA

3pateHHe KOPPEISANUONHBIX CUCTEM B WHAUBUAYAIbLHOM PA3BHTHH
p3yvaerTca TMyTeM SKCIEePUMEHTA, W B DTOM HANPABICHUN MeXaHUKa,
pgd THHAMHKA DPAasBHTHSA, HMeeT yie Oombmme poctmwenma. Hac,
oHAKO, WHTePeCYeT 3/lech APYTOil BOMPOC: KAKOBO 3HAYeNHe Koppe-
JANMOHHBIX CHCTEM B (UIOTeHETHYCCKOM Pas3BHTHU, B dBoIouun? Mo-
;xeT IIOKA3aTbes CTPAHHBIM, MOYeMy A rOBOPI0 O 3HAYEHUW KOppend-
nuit B SBOJIONNN, 2 He 0 3HAYeHHH KOODJAMHAIN, KOTOpHe Be[E Kak
pa3 BHIPAJKAIOT 3ABICHMOCTH B dunoresese. He orpumas Gomsiioro
3gadeHNsA ROODPAWHALUE B 9BOIIONUH, HTOT BOTIPOC MBI pasbupaeM B
apyroit pabore, cmemialIbHO TOCBAMEHHON 3aKOHOMEPHOCTAM 3BOIIO-
nmonuoro wponecca [IImamsraysen, 1939—1940],— s sce ke cum-
Tal0 BECLMA BAYKUBIM 00paTATL BHHMAaHHMe HA 3HAYCHHe WHIHBH/LY-
JIBHOTO PA3BUTHA ¥ HHIUBHIYAIBHEIX KOPPeIALHA B 3BOIOMKOHNHOM
nporecce. JTOT BOIPOC Mo UBBECTHOU CTemeHNM CXOfeH C He MeHee
AKTYQJBHBKIM BOIIPOCOM 0 3HaueHWE (DEHOTUIIA B DBOJIOINU.

ITpoasanmusuporaTh WMHTErpUpYIOIlee 3HAUeHUHe KOPPETANHOHHBIX
CUCTEM MOJKHO, ROHEYHO, JAMIL IMyTeM uX pacuwleHeHms. OHaro Mul
HE MOJKEM OKCIEePUMEHTHPOBATH € WCTOPHIGCKAMH ITPONECCAMMU.
M xorsa MBI Mo:KeM cfemaTs MHOTHE BechbMa BepPOATHHIE BHIBOABI Ha
OCHOBAHNH W3YIEHWS POMU KOPPENANHil B HHIWBHAYANLIOM pasBil-
THH, BCE Ke OTH BHIBOALL HYKAANTCH B IIPOBepKe, TaK Kak ML Ie
MOKeM GBITH yBepewsl, 4T0 9Ta POJIb He MEeHAeTcs B Ipoleccax HCTo-
puueckoii mepecTpoifiru opranmsma. Hama 3ajgaga ofiervaercsd, o/Ha-
KO, TeM, YTo MLl 3HAaeM CIyYawm [e3WHTeTPAIlHd, T. €, Pacmaja Koppe-
TAMUOAHBIX CHCTEM BO BpeMA HCTOPHYECKOTO PA3BUTHH OPraHH3MOB,
1 Kak GyATO JOBOJNBHO SCHO BUJUM Ja’ie OcHOBHbIE (DaRTODHI, OTBET-
CTBEHHBIE 33 TOT paciiaj.

1. NomecTnKanms cBA3aHa ¢ YACTAYHOH [e3MHTErpanueit

Has mac Ypes3BbIdailHo Ba/KHO, UTO HEKOTOPBIe TIPU3HAKH pacmasa
ROppenanmonnbIx cucreM UMeOTCA yike y JOMAIHAX 1 xabopaTopHbIX
RUBOTHEIX, Tak KAk 970 00JErdaeT HAM ycTawoBieHme GaxTopoB, om-
Peleasiomux sror pacna.

ePBEIM SICHBIM BBIpasKeHHeM [OMEeCTHKAUWM SIBIAeTCsS BooOIIe
g‘iémémenne BCEBO3MOKHBIX My:{.‘aunﬁ. Mer He MosKeM yTBepsKAATD,
cyme ONBINMMHCTBO 9TUX MYTAuUil ABIAETCA HOBBIMHU MyTaNUAMHI, He
CTBOBABLIUNMHN Y AHKUX ;KUBOTHBEIX, OfHAKO B €CTECTBEHHOH 00-
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CTAHOBEe GOMBLINIHCTBEO MYTAHTOB MAlo JKH3HECITOCOOHO M TIOTOMY g
pacrpocTpaistioTes B IOMYASUun. ¥ JOMAUIHUX JKWBOTHEIX, PABMIQ.
JKAIOIINXCA W pasBUBaOIIMXCH 110, 0XpaHoil gesnoBeKa, MHOTHe MYyTau-
THI HE TOJBKO BBIKIBAIOT, HO HEPEAKO [aske CO3HATENBHO PaclpocTpa-
HAIOTCA, YiKe To 00CTOSATENLCTBO, YTO MHOIHe MYTAMun 00I3JA0T To-
HEJReHNHON JKU3Hecioco0HOCThI0, MORABBIBALT, YTO 7AeJ0 37ecCh He p
MSMEHEHUH OTAENBHLIX TOJLKO TPH3HAKOB,a B H3MEHEHHH COOTHOIIe-
uuit, T. e. B pAge KOPpeNATUBHBIX N3MeHEHMII B caMmoll opraHH3aimy
¥ B CBABAHOBIX ¢ HelO ;KU3HNedHo Baykubix gysruusax. IIpy srom Bos-
MOKEH U Pas3pbiB HOPMANBIBIX KOPPesIAmuil.

Y moMainux JRUBOTHHIX 0POCAETCH B TIIa3a TPeIe BCETO PasHO-
ofpasme OKpacoR, 3aTeM H3MeHeHHe pPOCTa IIepeTu, TPABOJSIlee X
KYp4aBoCTH, JIMHHONIEPCTHOCTH, WA [OTeps ImepeTn (Takue Myranuy
UBReCTHHI y co0aK, oBel, K03, Jollajeil, KPOJINKOB, MOPCKHX CBITHOK,
Melmeit n 1. 1.). V3Bectust Geaporue GopMBI 0Bell, KPYMHOTO CKOTa,
W3BeCTHA YeTHIpexporas MyTanus y Ko3 u T. j. Odens wacrsr Gecxso-
CTHE MyTallu¥, a TAK/Ke KOPOTKOHOrue. ¥ MHOTHX JOMAUINHX JRHUBOT-
HbIx HaGII0/aN0Cs Tacie/[CTBeHHOe YKOopodeHme Mopabl (demiocreii),
4yro B Waubonee peskoil gopme mpossagercst y GyiapmoroB  (rarsme
cror Niatta). Mmore pasHsix Mmyrammil, 9acro B BHge nedeKTOB,
a TaKKe BCEBOBMOMKHbLIe YPOACTBa HaGMIOganmch Jame y KYJIBTYPHBIX
wapuos [Hupnuunuros, Barkammna, 1935, 1936]. Myraunn B ok-
packe, B CBOIICTBAX INEPCTH W B PA3BUTUH POrOB M HUHOTAA XBOECTA
CPABHMTENHHO Majio CEBA3aHEl € OPranM3ai{HOHHOBIME TPU3HAKAMY,
H TaKkWe MYTamud MOryrT OBITH BITOJIHE JKM3HECIOCOOHBIMHU, IT0 Kpaii-
meil Mepe B YCIOBHAX, cO3/[aBagMbIX UelloBeKoM. Bupouem, yike Gec-
HMIEPCTHOCTh CBsi3ana ¢ oclalienneM jKu3HeHHOH croiikocTm, a Te-
OOPasBHTHE TWePHEB y IBIIIAT CBA3AHO € MONHOH HeMRM3Mecmocos-
goctpio. Tourio TarR jKe HeMM3HECIIOCOOHBI KOPOTKOHMOrme RypH
(rpumepst) u cxor ¢ Oyibgoroo0pazHoit MoOpHoil B TeHeTHYecKH Y-
CTOM BBIpa’Ke HWW.

fRuBorHoBOUeCKaA HpPAaKTHKA 3HAET MHOKECTBO MPUPOHL(EHHO
COBEPIIEHIO MeRU3HecTIOCOOHBIX HOpM, ROTOPSEIe HepeaKo cucTeMartd-
9eCcKY HOABIAIOTCA CPey OnpefeleHHLIX mopod. I'eHeTura massIBaer
TaKkne HACIe[cTBEeHNO He:RusHeHHLle QOPMH JeraxsMu. MEI 3maeM,
KOHEYHO, TOJHKO PEeleCCHBHBIE JeTANd, KOTOPhie MIPOABIAOTCA B
TONHOM Mepe JNullh B roMo3uroruoil opme. 910 HE 3HAYNT, 4TO HE
MOKeT OBITH JOMUHARHTHBHIX JETAJILHBIX MYTalmii — 3TH Iocxeqmue He
MOTYT, OAHAKO, ObITH WMBy4Yenbl, Tak Kak TuOHYT, He ocTapags I0-
ToMcTBA, Jlerambiusie Myranmuy ruGHYT Ha DPAsIHYHBIX CTafdax pas
purHg IOpH oOBIYHO Pe3Ko HeHopManbHOM (opmoobpasosanum. Heal
OHH MOXOMAT jI0 TO3JHUX Crajuil sMOPHOHANLHOrO pasBuUTHA, TO 910
OOBIYHO SABHBEIe YPOJBI ¢ COBEPINEHHO HENPABWIABHBIMUH COOTHOINEHH
MH dyacTeil n mTeAopasBHTHEM ONpejeleHHEX OpraHoB. 3uech BCA
KOPPEJIATIHOHHAS CHCTeMa fABHO OKA3BIBABTCA TIYGOKO Hapymemmol
Yro mapymeHHs NeHCTBITEIBHO 3aTPArHBAIOT KOPPEAANIOHHYI0 CF
cTeMy OpraHm3Ma, IOKasbBalT OmbIThl JPpyccu [Ephrussi, 1935);
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KOTOPOMY Y7A&Joch 0YeHb J0Nro KyJbTHBHPOBATH in Vitro TKaHH ro-
MO3UTOTHBIX JTeTATBHbIX 3aPOibllliell KOPOTROXBOCTOM MBI, JTU TKA-
g pasBHBAINCh B TeYeHHe MeCAIeB cOBeplleHHO HOPMAJbHO U C
roil /K€ CROPOCTBIO, U JayKke CepAune in vitro corpamaxoch B TedeHHE
9 mecAlleB Kak Hopmanbuoe. Passupaerca U Xpsinesas TKaHb, KO-
ropad y TENOTO 3apofelua TubHET Ha OYeHb paHHuX crajuax. Ho-
HevHo, BTO He 3HAYUT, YTO B APYTHX CIYYaAX JeTalbHble HaPYILeHHS
pe MOTYT ROCIYTLCI KJIETOUHBIX MeXauusmon. Torja um KyJInTyphl
in vitro momxusl rmbmyrs. Hoppenammownas cmereMa OKasbiBaeTcs
papyNIeniol u B APYTHX MYTANUAX, He MMEIOLUX JeTalbHOro a-
exTa W, GBITH MOMET, Jlajke MKUBHEHIO BIONHE CTOHKHX.

B atoMm cmbicqie unrepecusl ucenepoBanmsa S C. Mogmmescroro
[1935, 1938—1940], woTopsie, xota u Kacaores aM(uaIUIIOHIOB
(pmpoB Tabaka), a Te TeHHHLIX MyTanui, Ho AAIOT BIIOJHEe OTYETIHN-
Byl0 KapTUHY HapylleHus KOppejsumii, BHPaKAWIMXCA B CABHTax
Bo BpeMeHH HAcTyIieHHA pasimyublx pearuuii, Hadmopawores pac-
XO/KJIEeHNA BO BPeMeHH MeJeHH#d SAep 3apOJBIIIEBOr0 MelIKa W BO
BpeMeHH CO3PeBAHHA 3aPOALINEBEHIX MEIIROB, a TAKKe HecooTBeT-
CTBHE MEMKIY OBICTPHIM Pa3BUTHEM CTOJOMKA, PRUIBLA W 3aBA3H, C OfI-
Holl CTOPOHBI, W 3aMeJeHHEIM CO3PeBaHHEM CeMAIoYeR ¥ 3apojLiile-
BHIX MEIIKOB — ¢ Jpyroil. Bee e stu pacxoienus emfe He Npemsar-
¢TBYIOT 00pasoBannio HOPMalbHo PYHRUHOHHPYIOMAX 3apPOfBILIEBHIX
MEIIKOB, ¥ oTH aMUAHIUIONTH BIIOJAHe INoA0BuTHl, Tak Kam cucrema
XPOMOCOM 3J1ech BIOJHE cOanaHCHPOBANHAM, TO aBTOP C ITOJHHIM OCHO-
paumeM OTHOCAT Hab/aojaeMbie WM HAapyIUIeHus pasBUTUS HA CUeT
HApyILleHus IPONEecCOB B3AVMOAENCTBHS MEKIY SAAPOM U IIA3MOM.

YV goMaumnmx JKABOTHBIX, Kak H y KYJLTUBUPYEMBIX pacreHumil,
MHOTHe MyTanun coXpaHmimeh 1 Opuobpedu 3HadeHNe OPOHMOBBIX
AN COPTOBLIX NPHU3HAROB. B aTOoM ¢iyuae Hapylrenus He 3aTparuBaioT
JKO3HEUHO BaxiHbIX opraHoB, Tak, HampmMmep, B OKPacKe MOMAINHUX
KUBOTHBIX BecbMa o00bYHO HelpaBWIbHOe paclipejgeleliie NATEH
(puc. 10) pasamunorc msera (y KOpOB, co6ar, KOMIEK, MOPCKAX CBH-
HOK W T, JI.). OTOr0o HUKOrja He OmBaAeT y JUKMX JKMBOTHBEIX, IJe
nMeercsa aubo OFHOTOHHAA OKpacKa (KaK pas y IpeiKoB yKa3aHHbIX
RHBOTHBIX), MHOO0 CTPOro 3aKOHOMEPHO pachpefelcHile IT0J0C WM
ngren. OpgHoTONHASA cepasd OKpacka KUBOTHBIX OKasblBaeTcd FeHeTHU-
YECKH BechbMa CJIOHKHO 00yCIOBICHHON M B OCHOBE € PA3BBUTHI JIeHUT
IPesBRIYATO CJIOMKHBIA MeXaHnusM, 3aKOHOMePHO pacipemelsioIuil
Pasinyneie MTHTMEHTH IO JUIHHE BOJOCA. DTOT CIOMKHBIN KOppeNdanu-
OMHBI MeXaHI3M JerKo paspyluaeTcs, W dTo AEdaeT MOHATHBIM BO3-
HUKHOBeHmMe MAOrUX MyTaluii ¢ follee TPOCTHIM M MHOTIA CIyYailHBIM
bacupenmenenueM nurMeHToB. HopMalnbHEI POCT BOJIOC TUKOrO KHUBOT-
HOoro womrponupyercd, HecOMHEHHO, TaKke TOBOJBHO CIOMRHBIM KOp-
PeIAImOHEBIM MexanmaMOM, I KaK KypyaBocThb, TaK M JIMHHOIIEPCT-
HOoCTs ecrr pesynprat HapyITeHHS HTOTO HOPMAITBHOIO MeXaHH3MA.

0 e camoe B eine Gombllieil Mepe KacaeTcsi KOPOTKOHOTOCTH, GecXBo-
Crocra u 1. g,
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Muoii Gonee moppo6uo MpoaHAIM3NPOBAHO Pa3BHUTHE HOPONOBLIx
OPH3HAKOB, MMEIIIMX TeHeTHYeCKHH Xapakrtep Myrauud, v moma.
HOX Kyp. ¥ XOXTaTelX Kyp Ha »MOpHOHAILHBIX CTAANAX OKa3bIBaetcy
Hapynlennoli HopMalbHas KOPPeNANHA MeKIy TOXOBHBIM MOBIOM g
3aknankoii Tepernoii kKopoGrn. Hprimra uepema mesopraHusyercs eig
Ha Me3eHXMMHOM cTaguu. JT0 He0pa3BUTHE 06YCNOBIEHO, OUEBMIHO,

Lo
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Puc. 10. /peereeceunerckaa crarystea. Hempasuavnoe pacnoaowmenue naren
y cobaku kak peayavrar odoxawnenus. loporkonozocro

pauneil rugporedanneii. BMecte ¢ TeéM ycTaHaBIMBAeTCA HOBasg B3a-
HMOCBA3h MEHiLy TepenoHYaThiM YepernoM u 3akjJafKoil xoxma (ko-
TOpag CTPOMTCA 3a CYET ero CKeJeTOTeHHOT0 MaTepuasa), Memiy
cocylaMi MO3roBOH 0GOMOUKE B COCYRaMM KOMKH, MEMAY XOXJIOM H
rpebHeM, ¥ MOXHOHOTHX Kyp YacTHYHO PAas3pymiaercsd KOPPeISIUA
MEJRIY CKEJIeTOM KOHEUHOCTeH W DOroBHIME YEIIysSIMH Ha HOrax, Ko-
TOPBIE TEPSIOT NPABUIBLHOCTL PACIONOSKOHUA W YacTHIHO HeJopasBU-
paorcsa. Of[HaKO ycTaHaBIHBaercsa HOBAs KOPPENSIUS MEMIy passi-
TUEM HepLeB Ha HOraX M HeJOPa3BUTHEeM CKelera JeTBEPTOro Malbila,
CKOJeTOTOHHbIA MaTepuald KOTOPOro ujeT Ha o0pasoBaHUe 3aRIa/oK
mepbes. ¥ KYpAIOYHEIX OBel] paspymaercda HOPMaXbHas KOPPeasnus
MeKIy YacTAMH XBOcTa W TyJosuieM, Ho 3aro, o C. H. Boromwd-
cxomy [1934], yeramasnusaercss HOBAA KOPPENAINS MEHTY CHEIOTOM
XBOCTA M afUIOreHHoNl TKaHpio, KOTOpas PasBHBAETCA 3a CUET CcKele-
TOTEHHOMN,

Takum 00pa3oM, MOKHO yCTAHOBUTH, UTO MYTAIUH HHKOTHA HE
TIPOSBIAIOTCS B M3MEHEHHUAX OTHAEABHBIX NPH3HAKOB (9T0 0OTHACTH BO3-
MOEHO JIAIUG B OPTAaHABMAX ¢ MO3aMYHLIM THIIOM DPasBHTHA), a BCel-
da ABIAIOTCA B BHE M3MEHEHHSA KOPPEIAMMOHHBIX COOTHOUIeHHH,
npmueM CyLIeCcTBYOIHe KOPPeIANNA 4acTO TEPSAIOTCS, a B3aMeH 210-
r0 yCTaHABIMBAKICHA 1O4aC COBEPIIEHHO HOBHe. PasBurtme xoxja ¥
HepLeB Ha HoraX y Kyp, a Takke Kypjlora y osely ofyciosieHo ged-
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cTBUTENBHO HOBBIMU KODDEIAIIAMIL. Yeranosienue HOBBIX UPHBHAKOB
(nﬂcbq)epeHuHalIHH) CBSBAHO € YCTAHOBIEHMEM HOBHIX KOppeaanuil
(MHTerpaunﬂ). MarepecHo n Bamuo OBIIO GBI IPOCAERNTDH, KAKOBBIM
gpISETCA MOXAHM3M DA3PYIIEHNA CTapblX M YCTAHOBACHMA HOBLIX
KOppe ALY,

Tlo uccaemoamusam P. TompmmiMupra wap pasBuTHEM PAacOBBIX
(reorpaq)nqecﬂux) pasnuuuit w pasanuwi B IOIOBLIX MPH3HAKAX Ha-
ceICTBEHHBIE Da3IiisA BBIPQ/KAIOTCA TMABHBIM 00pa3oM B OTKIOHe-
AuAX CHOpocTed pasmmuubiX fnddepeHIMPOBOK. Y XOXIAaTBIX Kyp
ocHOBHEIM (DAKTOPOM sfBIAETCA, MO-BHAUMOMY, NpPOJUIEHAe CeKpeluu
CIOMHHOMO3TOBOM RUIKOCTY KIETKaMH 3SHeHUMB 70 Golee HO3IHAX
crajuii (Ha PaHHHX CTaJHAX MKeJTyJOYKH MO3ra BCeTja PasayThl sKuJ-
KOCTBIO). Y MOXHOHOTHX KYp B OCHOBE Bcex u3MeHenmil IPOTHB Hop-
ME JEMHUT, OYEBHHO, YCKOpeUHe KOHIEHTPAIUT Me3eHXMMBI MOJ
HKTOEPMOTl ITOCTAKCHATBLHOrO Kpas KOHeYHocTH (Ha NO3MHMX Cra-
quAX TaKag KOHMEHTpalusA [pe[UlecTsyeT HOPMambHOMY o6pasoBa-
auto gemryii) . Ovennano, GOMBIITHCTBO MYTAINI CBOJUTCS B OCHOBHOM
K cIBUTaM BO BPEMEHN HacTYIUIEHMA HeKOTOPHIX AuddepeHiinpoBox.
Y1y cABUTH BO BpeMeIld IIPHBONAT KaKUM-T0 06pasom K pasphIBY cra-
pHIX M YCTaHOBISHWIO HOBHIX Koppedarnuii. Bmecre ¢ Tem maGmromaer-
¢ HefOpasBUTVe OJHUX NPHU3HAKOB (KpPLINIM depema y XOXJATHIX
Kyp, Y6TBEPTOro IaJblla y MOXHOHOTMX, XBOCTA Y KYPIIOTHBIX OBEIl
I T. N.) H IogBieHAe HOBBIX (X0Xja, OIN@pPEHAS HOT, Kyp/IoRa).

MomenT HemopasBuTHs 0COOEHHO XapaKrepeH. bolXsmuucTBO MyTa-
nuil obHApy;KUBaeT Takoe HeROPAa3BMTHE B OTAENbHBIX MHPU3HAKAX,
a Ipy HAKOMAEHUN MYTamui y QOMAIIHUX RUBOTHHIX H3BECTHOE He-
JI0paBBUTHE MOMKET CTATh 00Iell XapaKTepUCTURON MHOIAX CHCTEM 0p-
ranos (ocoGenno ckenera). Hegapom meroropsie asrops [ Hilzheimer,
1926] BeiBmratmor wegopasBuTHE TEX MIH WHBIX vacTell opranmaMa
Kak OfHO 13 HauGoiee APKUX BHIPASKEHUN JTOMECTHKAIMIL,

B nanpueiiniem MBI mombiTaeMcs OCBeTHUTH HTH SIBIeHHA Hexopas-
BUTHSA ¢ TOYKY 3PEHUA MEXAHAKM PA3BUTHA, a Teleph TOIBK0O OTMETHM
ellle pas, 4TO OCHOBHBIM MOP(OreHeTHYeCKHM BBIpajskenleM MyTali-
OHHBIX UBMEHEHMIl SBIAIOTCS, MO-BUIUMOMY, C8U2il 80 8pemMeHil Ha-
CTymnenus gopmuoobpasosaresvrvlry pearyuli., ITo HAXONUTCA B IOJI-
HoM cormacmm ¢ mabnogeHmsaMu >MOpPUOIOroB, KOTOPHIE OTMEYAIOT,
ITO CaMBIMM OOBUNIGIME «HAPYIIEHUAMH» HAJNITEHeTHIeCKAX IIPO-
IeCCOB pasBuTUA SABIAIOTCA (TETEPOXPOHHUY», T. €, HMEHIO CABUTH
BO Bpemenn nacrymrenua mopdorenernmueckux npomeccos [E. Meh-
Dert, 1898; u mp.].

Bl BHJ(eJH, YTO y [JOMAIIHUX SKMBOTHBIX HaOII0[Al0TCA BechMma
lacTiie mapynenna cTapeX KOpPeNAIMORHLX MeXaHH3MOB, IIPHBOJA-
lIWe x primagienmio TPEAHAKOD M Jaske WHOLAA K G0 ILTH Melee
O0memy mepopasentiio mearx cucrem (mampumep, cremera). Tawroe
Henmopassurne ecrn pe3yabTaT OGecnopsmoyHoro HAKOMJIEeHUA MYyTalui.

CHeTuYecKuit amamua jesaerT cOBEPUTEHHO 0ECCMOPHBIM (JaKT HTOTO
HaKoNmeHNa Kax Y AOMAIIHAX JKUBOTHBIX, TaK W y KyJAbTyPHHIX pa-
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crennil. Har GricTpo 1poncXouT 5TOT HPOIECC, IOKA3BIBAET HpUMep
maboparopHoil MrosioBoll MymKH fpo3oduast. UpmanHsr 5T0r0 CoBep.
HIEHHO ACHBI. BONBIIMHCTBO MYyTalMil ORAa3bIBAeTCA B IPUPOTE Majo-
musnecnoco0usiM 1 rubHeT B Gophbe 3a cyliecTBOBaHme 0e3 oCTane.
HHSA HOTOMCTBA. B yCIOBHAX HCKYCCTBEHHOTO Pa3BeEHUA U COMEPika-
HUA TIOJ] 3AIMTOH YesloBeKa OTPOMHOE YHCI0 TAKMX MyTanuil coXpa-
HAETCS, PACOPOCTPaHAeTCs W KOMOMHMPYeTCs ¢O MHOTHME IPYTHMp
nogo6usiMn  MyramuaMu, UedoBeR [EPIKMUT TOJ CBOMM KOHTPOIey
JIAUIL Te IPU3HAKN, KOTOPBIe OKA3BIBAIOTCA VIS HETO MEHHBIMH; TOIb-
KO 10 3THM TpPH3HAKAM [POU3BOUTCA MCKyccTBenHBIH mombop. Urg
e KacaeTcd 6e3pasIuYHbIX A Hero IPU3HAKOB MM NPU3HAKOB Tex-
HUYeCKH ¢ TPYyAOM KOATPOIMPYeMBIX (& TaROBHIX — OOMLIIMHCTBO!),
TO OHEM OKa3blBAIOTCA, ¢ OJHOI CTOPOHBI, MOUYTH OCBOOOKIEHHBIMU Of
ROHTPONSI CO CTOPOHBI €CTeCTBEHHOr0 0T00pa Ha IRM3HECTIOCOOHOCTE
B YCIOBHAX 0OBITHOTO yXOfa CO CTOPOHBI YeJOBEKA, a ¢ APYrof cTo-
POHBI, OKABbIBAIOTCA HETOAYHHEHHBIMA M UCKYCCTBEHHOMY NOAJ0pY,
B orux mpusmarax yuper cBofomHoe HaKOWIeHHe MYyranuil co BceMmu
¥X J{e30PTAHN3YIOMIMH I0CHECTBISIMIH.

3a npoyecc fesunreepayuu, T. e. 34 pacnrad KOpPeASYlU OHHBIT CU-
creM, OMPeNeNANTUN pasiaudnble (POPMBI HEZOPABBUTHS ¥ TOMATIIINX
JRHBOTHRIX, OT82TCTEEHHO pe3koe ocaabAeHue ecTecT8enno20 O0rhopa
B YCIOBMAX /IOMECTHKALUY, B OTHOIIEHNU TeX YepT OPraHusaIiud, Ko-
TOpbIe NOTEPSANN CBOe 3HAUEHHE B YCJIOBMAX JOMAIIIET0 COMEpIKAHIA

2. Pepyxuua opraHoB Kak JOKaJH30BAHHbIL pacHaj
KOpPPEJIAINUOHHBIX CHCTEM

B rauectee jipyroro mpuMepa esMHTErpallMil MBI BO3BMEM 11po-
IeccH PeIyROMU OpPraHos. B aToM ciydae MBI uMeeM ropasfo Gouee
rryGoKUi HecTOopUYecKuil pacmay Koppedsannounslx cucreM, Ho Bmecre
¢ TeM 3TOT pacmaj 37ech OTPaHNYMBAETCA HpeJellaMi OTHEIBHBIX 0p-
ragop win annaparon., Mul 3uaeMm, uto mederTHBIe Myranuu BoOOIIE
HOBONBHO OGBIYHBI, I JIETKO MO:KeM cebe IHpPEICTAaBHTh, YTO eCHH W13
BECTHBHI Opral yTpaTuT cBOe 3HaYelide NPH A3MEHEHHOH ;KH3HEHHOH
ofcTanoBKe JRUBOTHOrO niau, teMm Oojee, CTAHeT LA HEro BPEIbIM,
TO OTPUIaTEeNbHOe HANpaBIeHNWe ecTeCTBEHAOT0 0THopa MOLKHO 0YeHb
GblcTpo TIpUBECTH K PefyKIuHm WiIM JlajKe R HOIHOMY MCU€3HOBEHHIO
naHHOro oprasa (HanpmMmep, KPbLIbeB ¥ HACEKOMBIX HeGOJLIIMX OHed
HuvecRMX 0CTpoBoB). Takoro poga orpumarenbHbLi 0TGOp Oprasd
CTABIIEr0 B HOBHIX YCHOBUAX BPE/IHBIM, MPENCTaBIsger OJHAKO HecoM-
HeHHO HCKIIOYUTeNbHO pefkoe spreHme. Mol mosromy me Gymem H2
5TOM OCTAHABIMBATHCAH.

Yaie, ObITL moxier, nabimomaerca JOpyroe — perpecc ogHoro op
raHa CBA3aH ¢ IPOTPECCOM APYroro oprana, (QyHKOMOHAALHQ WIT
JIWNIG GHONOTAYECKHM €ro saMermapilero (saBreHus cyGernTymud —
cem. A. H. Cesepmon, 1939). Opranuveckas cBssp Mesy aBmeruady
nporpecca u perpecca Obita obcroATenbHo pasobpana A. H. Cese
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[oBbIM, 1 MBI 37€Ch MO;KeM Ha 9TOM HE OCTAlLABIMBATHLCA, XOTH B
paKoit (pOPME DTOT BONPOC W MMeET MBBECTHOE OTHOIIerue K npoGne-
ve meaoctnocTi. Mutepecusie axTsl Taxkoro poga B OTHONICHMH Te-
nopexa coopanst I II. Msanospim [1928].

OnHaro MbI OIKHBI NPeIyupefuTh 3[ech MPOTHB coOMa3Ha Mpo-
c70r0 MEXAQHHCTHYECKOTO WCTOIKOBAHMA JTHX cBAsell nmo Tumy «3a-
AMCTBOBAHMA Marepuama» u T. m. B omroremese raxue (axTsl 3aiMM-
cTBOBAHIA XOPOTIO U3BECTHBI, OXHAKO OHM He MOryT ObiThb HCTOMKO-
panbl KaK IPHYANGl pefykmun oprasos. lime #R. Cewr-Miep (a eme
panee ApwucToTeas) pasBHBAT Ha TaKNX (aKTaX CEOI TeOPHI0 yPaBHO-
pelllIBaHIs, M KOMIeHCAlMi POCTa, KOTOpasa IIoBepriach IpaBuib-
moit kputuke Y. Jlapsuna, U. Jlapsuu numnrer B Kouie csoero pas6o-
pa [1939, c. 378]: «Taxum oGpasom, s momaraio, eCTeCTBEHHHI OT-
fop ¢ TeUeHHEM BpeMeHM GyJer CTPeMHUTBCA COKpAIaTh o0y JacTb
oprain3anii, Kak TOJIBKO OHA B CHJIY M3MEHNHBHIErocs 00pasa RH3HH
crenaeTcA Maiuiineii, Ge3 Toro 4T06H Kakag-HHOYAL Apyras dacTb
molyulia IPH TOM COOTBETCTBEHHOE yBenmuenHoe passutme. M, ma-
000pOT, ecTecTBEHHDBI 0TOOP MOKET BHIBBATL 3HAYMTENLHOE pa3BIH-
TMe KaKoro-uumbynb opraHa, He HYKAasch B KadecTBe 0053aTeybHOL
KOMIIEHCAIIIH B COKpAIIeHNu KaKoi-HmOyab CMesRHON ¢ HuUM TacTHy.

[ma nac mauboiee MHTEPECHE MMEHHO 5TH (PAKIBl OOBIMHON pe-
AYKIUM OPTaHOB, IOTEPABIINX CBOe IIpesKHee 3HadeHMe MOJIA Opra-
HU3Ma, CTAaBIINX B HOBO# o6craHoBKe Oecnoie3HpIMM, T. €. He IIPH-
o0peTIuX ¢ yTpaTod OcHOBHOH (yHKuMM KaKUX-InGo MHEX Majo3a-
METHBIX (YHRKIHI, HO BMecre ¢ TeM HM TpAMoO, HH KOCBEHHO He
BPeMHBIX JJA 0praHu3Ma.

Uro jeno m 3pech CBOAUTCS MMEHHO K PAa3PYILIEHMIO KOPPeIANu-
OHHEIX CHCTEM, BHJHO IO [EIOMY pANY KOCBeHHBIX mamubIx. llpemx-
me Bcero, GpocaloTes B rJasa yMeHbINEHHE pasMepoB opraHa o He-
Koropasg Hemonnora mnddepeHiiupoBKA. ITo MO;EeT ObITL IIPAMBIM
CIeNCTBHEM «HeynoTpeOJieHHA» opraHa, TaK KaK MBI 3HAeM, YTO BBI-
nafeune yHKIKMN BeeT MOBONBHO YacTo K Hemopassurmio, Orcyrer-
Bie (YHRIMU BeJleT TaKie K HAPYHNIEHHIO HPrOHTHYECKHNX KOppesi-
IWid ¢ apyrumMu opramaMu, 4TO MOJKET, B CBOIO 0Yepejlb, cIocoOCTBO-
BaTh Hejopas3RUTHUIO He TOJBKO MaHHOrO, HO W JPYTUX OpPraHoB,
KOTopple Gpliu ¢ uuMM B (DyHRImOMaabHO# B3ammocBsisHu. e Memnee
XapaKkTepHO#l 0COGEHHOCTHIO PYAMMEHTAPHBIX OPraHOB ABIAETCH HX
YBellmMennas W3MeHYMBOCTD, UTO IMOJYEePKUBANOCH YiKe NABHO MHO-
My aBropamm [u3 Gomee mombix cm.: Krieg, 1917]. Ha Goraunwe-
CKOM 00berTe ABTENHA peyKIMN TPH OJHOBPEMEHHOM BO3pacTaHnn
UBMeHUNBOCTM 1 0YeBU[HOM DPABPYLIICHHXM HOPMANBHBIX KOPpPEIAHit
H3yvensr I'. A. Jlesmrckum [1925] B opramax pasMHOMKEHMS CHApIKM.

ITa TOBHINIEHHAR W3MEHYHBOCTD ABISETCH, OUEBUJIHO, NPAMBIM
Clencremem TOTO, 4TO OpraH, UOTePABINIMII cBoe 3HAYeHHUe, He ABJA-
€Tes Gonee rTouKO TPHIOMKEHHA eCTECTBEHHOTO 0T6OpA, KOTOPHI
HODMaibto puumMuHApOBAT OpraHEaMbsl ¢ AeeKTAMH B CTPOCHAH
Rammoro gprana. Ilpu orcyrersun otGopa (Mo JaHHOMY opraHy) Ipo-
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uCXORuT Oecrops/louHoe HaKOIUIeHNe MYyTalumii, KacalollUXCA CTpoe.
Hasg (u Qyuroumit) mexysmuoro Golee opraHa.

[Xopomum mpumepom HesMuTerpan@®m B pesyibrare 0ecmopamou.
HOr0 HAKOINICHMA MYTAuuil ABIAeTcA alp0uHn3M OONBIIAHCTBA Ire.
IepHHIX RUBOTHBIX. llpm oTcyrcTBuu cBeTa B memepax OKpacKa Ha.
CONAOUAX MX JKUBOTHBIX YTPATHAa CBOE GMOJOTHYECKOE 3HAYemme
XOTH, KOHEUHO, Halndiie OKPACKH He MODI0 GBITH BPeAHHIM. B gam.
HOM ciyvYae HEJIb3s, CHEIOBATENbHO, OGBACHUTH yTpaTy OKpacky
neficTuem ecrecTBewHoro ot6opa. Oma oObscHAeTCS, 0YeBH[Ho,
aums GecKOHTPOJNBHBIM HAROIIEHMEeM MYTAIMi, KOTOpble NPUBEIH g
NOJHOMY Pa3pyIleHHI0 Bech MeXaHM3M NUIrMEHTO00pPa30BaHUAL. |

HamenunBocTh oOpra‘a TPOIPECCUBHO  YBEIUIUBAGTCA.  Yike
Y. JlapBun, a Beaen 3a Hum I'. PomaHe coBeprienno upaBumibHo 01-
METHJIM 9TOT OCHOBHOH TPU3HAK PEIYKIMI M COMOCTABUIN ero ¢
nIpeKpamenHneM eHcTBHA eCTeCTBEHHOTO 0TGOpa IO TNpH3HAKAM i
dyuknuaM papsoro oprana. A, BelicMan mocTpomI Ha »THX JaHHBIX
CBOI0 TeOpUIo MaNMIIKCHK, TI0 KOTOPOH mepekMBaHUE M, CIEIOBATEND-
HO, CKpel[EBaHMEe 0cofell ¢ pa3nTMYHBIMU YRIOHEHHUAMH B CTPDEHNH
opraHa JOJKHBI TpUBecTH K JlereHepamid # PeZYRIHUM OPraHa, Tak
KaK OTpPHI{aTeJbHBIEe BapuMaHTH Bcerja OyayT npeoGiafgarhs HeJ Iio-
JTOMUTOALHBIMU. Teopus HMaHMHKCHUM BCTpeTHIIa BCe 3Ke CHpaBejym-
BYI0 KPHUTHKY MHOTZX apropos, u, B YactHoctu JI. lliare, roropsie
yKasbIBAioT, 9T0 MAaHMUKCHA AeHCTBUTEIbHO MOIKHA TIPHBECTH K MO-
BBIICHUI0 U3MEHIMBOCTH, K OCHAA0NEHHI0O U AereHepamnm opraa, Ho
He 00BaACHAET ero yMmMeHbpirenus n ucuesnoBennsd. llosgmee A. Beii- |
cMam caM NPU3HAJ HEeJ0CTATOYHOCTL TEOPUHM IaHMUKCUM AJs 00bic-
MeHUA TMOMHON PYRHMERTAMH ¥ MCYe3HOBEHUST OPraHOB U FOTONHAT .
ee TUIOTe30il 3a4aTKOBOTO NMOA00pA, 1Mo KOTOPOH ociabieHHble yiie B
CUNy HAHMHKCHI JeTePMUHAHTEL 0ECIOJIe3HOr0 OpraHa He BLIIepP:RU-
BAIOT KOHKYpeHIMH ¢ JIPYTHMHU ferepMuuantaMm B 6opsbe 3a muiy.
IMoumwsxenunoe muraume TPUBOMAT HTU AETEPMUHAHTH K NaJbHelnieMy
ocrabiaenuio, l'unoresa 3a4aTkoBOro 1omGopa TMPUHATIERAT K THCILY
coBeplleHHO (hamracTHueckux mocrpoennit A. Be#icmama u Bpam
sacays;kuBaer noapodHoro pasbopa. Teopus TaHMUKCHE 3aciaysKiBa-
eT, OJHAKO, CePLe3HOro BHMMAHMA, XOTA MOAHAA DPeflyKIUsa Opraxa,
Komeuno, »roil Teopueil me obbscuserca. A. Beificman 1 me mor marh
TEOPUM PEAYKIIMU OPTaHOB IMOTOMY, 9TO CTOST Ha TOYKE 3PEHHS MO-
3aMYHON Teopun pasBUTHUA

Ecimu mbl yurem mopdorereTnyeckoe 3HadeHHE B3aHMO3aBICHMO-
cTeil pa3AMYHBIX 4acrell opraHu3Ma, TO MBI cpasy TOWMeM, UTo BCSKOP
HapyIenne sTHX B3aMMO3aBIUCHMOCTEH OKHO IIPHBECTH K HeHopas:
BuTui0 oprana. l{ Taxomy pesymbrary HemaGe:kHO Bemer Gecmopsgod
HOe HAKOIIeHe MyTamui, MOCKOJABKY MBI YiKe oTMmedasnu, aro (oib
IIMHCTBO MyTamnil BHpa)kaeTca B HAPYHIEHMAX HOPMAJNbHHIX €001
HOIIeHNH Mexrny $opMooOpazoBaTeabHBIMU TpomeccaMu. Yampe Bcer?
BCTPEYAlOTCA CABMIU BO BPeMENH, T. €. YCKOPEHHA MW 3aMeIeHA?
JacTHBIX MopdoreHeTHUecKHX pearumi, Ecam stu cuapury BERIXOAAT



Iaasa IT1. Peepece. Pacnad kopperayOLHBIE CUCTEM § I604I0YUL 93
—

sa IIpe/ieTbl TI0POTOBEIX YPOBHEH, JOIYCKAeMHX JaHHOM CHCTEMOH,
ro HOpPMailbHOE B3amMojieiicTBMe KOMIIOHeHTOB Bblnajaer. buaromaps
sTOMY HApYIIAOTCA HOPMAILbHBIE CBA3M, & CJIeJ0BaTelbHO, TIPeKpa-
praeTes W Jlanbnelinias anddepennnpoBKa, onpe/esieMas dTUMH CBs-
agmit. MBI MOKEM 9TO HOSICHATH Ha TpuMepe 0OBIYHOH HAXYRIMOH-
{oil CHCTEMBI, TeTePMHHHPYIONEH 3aKTAIKy MM JalbHednryio mmd-
¢pepeHIMPOBKY oprama. [lus roro 4To0BI KOHTAKT pearupyroriei
rKQEA C WHIYKTOPOM HAJX OTpejeleHHBIE Mopdorenerndeckuii ad-
¢pekt, 1EOOXOMNM M3BECTHBIH ypopens muddepeHnuposRn MHAYKTO-
pa n HeoOXOimMa H3BeCTHAZ 3PENOCTh Dearnpyomjell THamm, ee ro-
TOBHOCTh K pearmuu. leiam pearmpyromias TKaHB Co3peerT paHble,
qeM HHAYKTOP ROCTHr M3BeCTHO# cremenu auddepeHnInPOBKHA, WIK
pambpllie, 9eM ME/RAY TMMH YCTAuOBUTCS KONTAKT, TO Pearnpyomas
TKAHb MOKeT RO BpeMeHH KOHTAKTa yTepATh CHOCOOHOCTL K JIaH-
HOH peaxriuy, I TOTFa noclefHss He mpomsoiifer. Touno tax ke He
mpou3ofiieT peakumm um B ofpaTHOM crydYac: eciu pearupyomjas
TRAHb 34T&37BIBAET B CBOEM CO3pPEBAaHWHM M KO BPEMEHM yCTaHOBIE-
uusg KOHTAKTa eIle He clocofua pearupoBaTh, a MHAYKTOpP YiKe Te-
psieT ¢BOWO cHOCOOHOCTh K uHAyKmun. Bee aTo Aenaer maM HOHATHBIM,
IoYeMy MYTaI{id, CYTh KOTOPHIX OOBIYH(Q CBOJMTCSH K NMPOCTBIM CHBH-
raM BO BpeMeHH HeKOTOPHX PeakIUi, Tak YacTo XapaKTepusyeTcs
HeOpPa3BHTHEM M3BECTHHIX IPH3HAKOB WM OPraHoB, JIN JajKe WX
TMOAHEIM BblmameHmeM. Ilpu GecmopsimoIHOM HAKOWIEHMEH MyTamui,
KacalInXcsad KaKoro-Tubo oprama, IPOUCIOAUT TIyGodaiiliee HApY-
Hiele MPOIECCOB €ro pasBuIiisi, # 3To HApYLIeHNe Bcerfa NPUBORUT
Kk wepgopassuruo. [lpy 3maunrensrHBIX pPACXOKIEHMAX BO BPeMeHH
mm@depeHupoOBKY  OCHOBHOrO HHJYKTOPA U BpPEeMEHH CO3PeBAHUA
pearTopa COBCEM Ie OCYIIECTBIASETCS M caMa [geTepMUHALUA Opra-
ma, B arom cayuae me ofpasyerca masie ero savarxa. Opram mcues,
He ocrasue clefa. CrazaHHOE MOMHO cllelarh BHOOJNHE HATISIHBIM
npu romomm puc. 11.

B ocnoBy sroft cxemnl monoskenst mpefcrasienus Ilimemanna o
BINAHNYA MHAYKTOPA HAa KIETOYHHIA MaTepuand, OTBEeUYAIOITN pm M3-
BECTHBIX YCJHOBUAX ONPeeNeHHON [HeTepMMHANUONHON peariuei.
Bmecte ¢ I'. IllmemannoM MB MoseM TOBODHTH 00 «HMHIYKIMOHHOI
cucTeMey, cocrofmeil H3 WHAYKTOPa, MIN AKTUBATOpA: «aKIMOHHOR
cucremsr» (B, TamGyprep) u pearumpylommero Martepnmara, WIH (peak-
Uuonnoit cmeremsry (O. Manronbn). Mol Gygem ymorpebasars tepmu-
Hbl «aKTHBHPYIOMAA CHCTEMa», UAM <(AKTHBATOP», M «peaKTUBHAs
Cucremay, mim «pearropy. [I. 1. @uraros ymorpeGaser B ToM iKe
CMbIcie Bhipasenue «popmoobpasoBaTeabHbin anmapary [1939]. Xo-
T8 2 m ndpegmoumraio tepuun lllmemamma, s, ommaro, BMecre c
A. I1I. ®naarossiv me cBA3bIBaI0 HTHX IpefcTaBlednii ¢ 0IHOCTOPOH-
HEM «peficTBiem» MHIyKTOpa, i akrusaTopa. HaoGopor, s Bce Bpe-
M5 NofuepruBaio, ¢ OHOIM CTOPOHBI, B3aMMHOCTH TAKUX BANAHUA B
MHAYKIMOHHAIX cHCTeMaX U, ¢ [PYTOil CTOPOHBI, 3HAYCHNE CAMOTQ Pea-
THpyomero marepuana B ompepieennn crenudury peakum. 5 3/16Ch,
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KaK U pamblle, roBopo 00 HHAYKIMOHHLIX CHCTEMAaX B IIMPOKOM CMBbi-
ciTe, KaK 0 cHCTeMaX B3aUMOAEHCTBYIOLIUX YacTeif, B KOTOPHIX OJHAKO
OfIUH W3 KOMIOHEHTOB 00BIYHO OKa3bBAETCA HECKOJIbKO Ooiee arTup-
HBIM, 9eM Apyrne. Takoil Gojee akTHBHBIL KOMIOHEHT WHIYKUHOHHOH
cucTeMsl mpuofperaer TOrja, Ma HeKOTOPOM drale PasBUTHA, [0 M3-
BECTHOM CTeleHy Bejyliee 3HaYeHUE.

Ilo panusim O. Mamromsaa u I'. lilnemanna, cuiocofHocTh K peak-
[U¥ B PEAKTHBHOIl crcreMe BOOONIe TOBOJIbHO KPATKOBPEMENHA, & aK-

Tlepuon aK MBHOCTH

P — Puc, 11. Czxema pedyryuu opea-
A na npu cdeuzar (2erepoxrponu-
AS < ax) ¢ undyryuonnol cucresme
R A R 1 — HOpMaJbHOEe pa3BHTHE Opra-
RS R A Ha B y mpenxa;
t e R R B A — aKTHBATOPHI;
1 A R R — peaxTopH;
TlepHOMbI PEaKTHB- A AS — arTHBUpYIOIAs CUCTEMA;
HOCTH RS — peaxTHBHasA cucTeMa;
2 — HepoOpasBHTUe OpraHa (pyuu-
A MeHTANuA) Yy HOTOMKA BCAEN-
AS _ CTBHE CHBHUIOB (3alo3faHmit
R A B PAa3BUTHHM AKTHUBATOPOB A)
RS R A }B B MHIYKI[MOHHOU cucTeMe;
» 1 3 — HolHOE WCYE3HOBEHHE opra-

HA BCJEJCTBNE CIBUTA (3a-
MO3TAHKA B DAa3BUTMM pPeax-
TOpa) B OCHOBHON WHAYKIH-
AS A : OHHO{l cucTeMe, olpeneaao-
meil meTrepMmHaRnIo oprana B

RS —————————

3

THBHOCTDL MHIYKTOpa AJIUTCA TOpasro Aodbiie. GOOTBETCTBEHHO MBI MO-
JKeM TOBOPHUTH O fepPHoje aKTHBHOCTH [JA aKTHBaTopa (HEIyKTOpA)
I 0 Iepuojie PeakTUBHOCTH [isi peakrtopa. Ha cxemax MuI oGosaunM
IIPOLIecChl BOBPACTHLIX BMEHEHKH B MHNYKUMOHHON cHCTeMe B BHIE
aIuENHE (CTpeNok), mepuoASl aKTUBHOCTH M PeAKTHBHOCTH 0003HaIUM
B BUJI@ ;RUPHBIX yYACTROB 9THX JuHHHA. BospacTusie mameuenuss uyyT
mo abcrucce, U, CiefloBaTeNbHO, TOUYKM ABYX JNHHN, JesRallue Ha ofi-
HOI opjmHATE, OTMEYAIOT OJHOBPeMEeHHBIE COCTOSHUA 000HMX IIPOIECc-
COB.

Cxema TMOKa3kiBaeT PasBUTHE CIOKHOTO opraHa B, jieTepMmHupo-
BaHHOTO ONLIIM aKTHBATOPOM, KOTODPHIH 3aTeM MOIIOJHAETCA elje BTO-
DBIM AaKTUBATOPOM, ONPefelsfoiiIM HEKOTOPHle AeTaId CTPYKTYDSL
3a"aToR 0praHa AUXOTOMHYECKA DPAaclafaeTcsa Ha MOFIMHEeHHBIe dacTl
(cerperaTsl), u dTOT pacuay ompefedseTcsa B3aUMojelcTBieM uacTel,
BBICTYHAIONINX B POJU BTOPUYHBIX MHAYKIMOHHBIX cucTeM, DBTopoll
qepTe;k MOKa3bIBAeT HeJIOPas3BUTHe OpraHa IpPH CHBUre 3a Tpejelbl
TOPOTOBBIX yPOBIEH m MMEHHO — 3aN03MaHUy PA3BUTHA F00ABOYHOIO
aKTHBATOPA W OAHOro 3 BTOpHyHbX, Opram 4acTUIHO OCTAHABINBA
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ercsa Ha 9MOPHMOHANBHOA CTAjfHH, M €ro pacyJeHeHHe He JTOXOAUT [0
woHIA. Tperult Tepre;x Jaer IOIHOe HCYE3HOBEHHNE OPTaHa MPU TaKOM
see ciBHre (3amo3jaHim) B OCHOBHOI MHIYKIHOHHOH cucTeme, oIpe-
nemmmeﬁ MeTepMUHALMIO OpraHa.

Taxum 00pasom, TPH OTCYTCTBHH €CTeCTBEHHOTO oTGopa IO opra-
Hy, YTPATHBILEMY CBOe 3HadeHme, TPOMCXOJAT BCe TO jie, 9TO I IpH
OTpHUTIATEIBHOM 0T00pe, KOTj(a OPraH CTAHOBUTCA BPE/HbIM. JTOT TIPO-
mece PeAYRIAN JIeT, BePOATHO, Aajke TIOYTH C TOil jKe caMoOil cKopo-

vt 4

e s g

Puc. 12. Bapuanrvr pedyyuposannozo eaaza 63pocaozo nporea |Kammepep, 1912)
CnpaBa — 00BIYHOE CTPOEHUE pPYINMMEHTa

CTBIO, TAK KaK 0T60D OTPUIATENBHBIX MyTAIUit PN 06bi4H0 Hab/107a10-
MEMCsT OTPOMHOM Tpeoliafanud mochefuux (MoN0KHTeNbHBIE MyTa-
MUY Beerfa MCKIYUTENbHO PeJKN) NAaeT B CYLIHOCTH TOT e CAMBIA
pesyitbrar, 4TO U IPOCTOE UX COXpaHeHWe HpPU OTCYTCTBHH 0TOOpa.

Rourperusiit xox peayRuun MOATBEP/RAaeT CHeJaHHSbE TIPeNIono-
smerus. Ilpesm e Bcero xapawTepHo yMeHbIUEHHe Pa3MepoB OpraHa I
yupomieHue ero crpoenud. JTo obbAcHTercs Godee HAM MeHee paH-
Heil ocraHoBKOM pocrta u passutus («Abbreviation» mo 3. Memepry).
lMacronornueckan muddepenunpoBra Takike ocTaHaBIuBaeTcs Ha Go-
Jee mim Memee sMOPHOUANLHBIX cragusaXx. MHorma, Kpome Toro, mpo-
UCXONNT WHBOJIOUUA, T. €. Ha IO3IHUX CTAfHAX OHTOTeHe3a HauMHa-
erca  oOparHoe pasBuTue oprana. IHepeako Tak:Ke 3amasfgblBaeT
3arIafika oprama; rucrojorndeckasd quddepeHupoBRa I POCT OKA3bI-
Barored samemiennbivu («Retardationy mo Meunepry). Tax, nanpumep,
Tasa POIMUX M IeIMEePHBIX JKMBOTHBIX, IPEKIe BCET0, YMEHBIIAIT-
€1 B pasmepax. ¥ pooIIuUX TOJEBOK Ta3a YMEHBIIEHH, y CIEIbIHIei
Y KpoTa Bek:m He DPACKPBIBAIOTCS, TAK UTO pEeAYNUPOBAHHBIE Iiasa
TMPUKPLITHI Koskeil 1 He (QYHROMOHEPYIOT. ¥ CyM4artoro Kpora rias
CoBcem wer. Y porommx smeli rwasa mansl m y Typhlopidae coscem
CRPBITE oy Kokeit. CTpoeHme Tiasa ympoiieno. Y Imeinepuoro Ipo-
Ted rmaza mamnl m CKpeITHL nof Koskeir (pume. 12). Crpoenne mveer
PMOpronans el XapakTep BO Beex ormouleHnsax, B cymimocTm, 310
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pesyJiIbTaT OCTAaHOBKM Ha Crajum TNIa3HOTo OOKaja, IpUIeM Jaske
XPYCTaJUK He pas3BmBaeTcsi. Dolbhioii MaTepuak Mo PeAyKIME riasa
y mosponounsix cobpan Homem [Kohl, 1892, 1895]. Beck sror dax-
THIECKHII MaTepHal SCHO YKasbIBaeT Ha YMeHbIIeHNe Pa3sMeposB, yVBe-
JAUYeHIe N3MEHYUBOCTH, 3aMe[ienre 1 OCTAHOBKY B Da3BUTHU Kak
na maubomee obmue mpusmaxu penykang. IlocienHue dasbl pemyKiyny
oprana spemus mpocaerens memasuo C. I036ambanom y melepHBIX
kpeserok [1940]. flcnaa ocraHoBKa pasBuTHA 0dHADYHEHA TeM JKe
aBTOPOM HAa PefyIMPOBAHHOM JKCOTOAUTE IMOCTEJHMX HOMEK Y Tex
sme Kpeserox [1940a].

A. H. Cesepuor [Sewertzoff, 1931 a, b] moxasam,dro ymemnsre-
uKMe pasMepoB opraHa ObiBaeT Pe3yIbTaTOM YMEHBINEHHA DPasMepos
camoll sawmajku oprana. llemopassurme peayIEpPYIOIMETOCA Opraa
HJeT B OTIPe/IeIOHTON TIOCHe[0BATEILHOCTH — IPEKIE BCEro BHIIAJAI0T
KOHeuHBIE CTaJM¥ OHTOreHe3a (IpMYeM pasBuBaloIiecs I03THEE OT-
JENbHBIE HACTH OpraHa IepecTalnT 3aKmagbIBATbCI — OTPHI[ATENb-
fblil apxamnakcuc). ITociaemoBaTeabHOCTh PUIOTEHCTHIECKOrO BBINA-
JAeHMA YacTell oprada TpM ero PefyRIuM sBIsgeTcs 00paTHOH IIocie-
J0BATENbHOCTBI0 OHTOT@HETHUYECKOTO Pas3BUTHA HTUX dacTeldl y opm
¢ HOPMAXbHBIM CTpoelmeM opraHa. Tak, mpnm peayKIum KoHeTHOCTel
paubllle Bcero BhIAaeT sakiafka AUCTANbHBIX dacreil (damanr) u
nputoM Tex majbues (1-ro m 5-ro), KoTopble HOPMAIBHO 3aKJIaJIbIBa-
¥0TCA 1Mo3Re mpyrux. [Jlonslie Beero cOXpaHAMTCS B KauecTBe py-
MUMEHTOB TPOKCHMalNbIIbie TeMeHTs ckenera (6eapo, miedo), a ua
aydeil ckemera TOT, KOTOPHIH B HAaHUOW Ipyiie HOPMAIbHO PA3BHBa-
ercA padsure fpyrwx (y penrmamit — 4-ff mamen, mampuMmep, B pyau-
meHTax Komewnoctun Ophisaurus apus). I B sToM, chemoBareinsio,
UPOSABISIOTCS TPUBHAKM THIMYHOTO He0Pa3BUTHA,

Bcee atu hari®r, u B 0cO0CHHOCTH MMEHHO GecmopsouHas M3Mer-
YHBOCTH, KAK TMOKA3aTeldDb JOKAILHOr0 pacuaja MaHHOU KOPpeIsiucH-
HOH CcHCTEMbI, COBEPUIENHO HE BMKYTCA ¢ TPENCTABISHHAMMN JlaMap-
wucros. llpn penywiumm KpeuibeB y HACEKOMBIX LAOMIOgaeTcsa 09eHb
BOIBINAS W TAKMKE COBEPINEHHO GecropApoYHas M3MeHINBOCTh., Y Oa-
©oUeK TMpU PeYKIMH KPHLIBEB TOUTH Beerjia COXPaHIIOTCA BIIQJIHE
pasBUTBIe MBIIINH, T. €. KaK pas Te YacTH, KOTophle He (yrpask-
usroresy, C Apyroit ¢ropoHBI, MHOTHe MYTAaIpIn JPo30Quibl, 06Iamao-
ume  JeeRTHBIME WIW  PYJUMEHTAPHBIMEM KDBUIbAMH, 0061a1an?
TaKie NOPMaNbHBIMM KPBLIOBBIMU Mbimamu, OueBino, HaKoIeHne
MoO0HBIX jKe MyTannii o6ycloBuIo ¥ (PUIOreHETUUECKYIO peIyKIui0
KpblibeB y GECKPBUIBIX HACEKOMBIX,

Hpome oumcarHoro cmocofa pemyRIuM MOCPeSCTBOM PYIUMEHTA-
mun, A, H. Ceseprios ommceiBaer eme pegyKImio TocpencTBoM «adha-
HU3UN», TOR KOTOPOil oH MoHuMaeT GeccielHoe HCIe3HoBOHMe Qprand
BeleficTBIE ero obparHoro passurus (MHBOMIONAM) TIocie, Kasd
aoch Obl, HopMadbHOU 3akianrm. IlpmMepom scroit adaumamn sBAA
eTcsl PeAYKIUA TYJIOBUIHON MYyCKyaatypol y dwepemax (uyro y ma¥
CBA3AHO ¢ PAa3BHTHEM HETOJBIKHOIO MAHIBIPA),
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IIpomecc pymMMEHTALMH TONHOCTHI0 OO'BACHAETCA BHICKA3AHHON
gamn runoresoit. Eexn yixe soimafenne QYHKNAE MoeT 00BACHUTH
HeKOTOpoe HeJopasBuTHe opraHa (MOCKOIBKY ITOCHEeHMe HTAIBI MOD-
dorenesa Hepefiko o0ycroBrens! (yHKIeIl oprata), To HapylleHwe
ero HOPMAIBHBIX IProOHTHIECKHX M MOPEHOTeHeTHICCKHX KOPperAmui
peieficTBIe OeCIIOpsIOUHOro HAKOTIeHHs MyTanuil TeM Golee MOI-
Ho TPUBECTH K HEJOPa3BMTHIO oPraHa, W MMEHHO K BBHINAJEHHUIO IIO-
cxemunx craguit omrorenesa. Cusurm Bo Bpemenu nudidepeHIUpPOBRA
5IeMEHTOB MHIYKIMOHION cHCTeMBI, Ianpumep 3anosgaume B o0pa-
30BAHUM pearupyfoliero Marepuasna, HOJHKHBI IIpHBECTH K HeIopas-
BUTIIO, T. €. ® yMeHbIleHHI0 pasmepos camoit 3aritamku. G mpyroi
cTOpOHH, YMeHObilleHHe MaccChl 3aKIaJIKM MOMKeT IIpuBecTul, B CBOIO
ouepefb, K 3aMeQIeHNI0 I HemojHoTe mupQeperminpoBKy, KaKk 3TO
BUHO 10 MHOrEM oKcmepuMentaabubiM gaunbiv ([, @Dunaros,
H. Iparomupos, Jlonamos, Holtfreter). Cpenru Bo Bpemenn macrym-
JeRds W3BECTHHIX udpPepeHNNpPoBOR B 3aBUCAMBIX MopdoreHeTnde-
CKOX CHCTeMAaX UMeEIOT, 0YeBHUIHO, pellaiilee s3HAUeHWE B TIpolecce
pyAMMeHTAIul OopraHoB. Mpl Bmpenm, 4YT0 GOMBIIMHCTBO MyTaumil
cBOOUTCA K TaKUM CABHram, ¥ COOTBETCTBEHHO 0YEHb MHorue (umlo-
reHeTu4Yecrye NPONeCccsl CONPOBOMIAIOTCA cABUraMi BO BpeMeHHU Ha-
CTYIIOHNA Pa3NudHbIX AnQepeHnmpoBoK (rerepoXpoHumm). 3a Hpo-
Hecchl PeIyKIMH OTBETCTBEHHH TTaBHBIM 00pasoM 3aro3maHds B MO-
funuzauuy MaTepHala pearupyIoOmed CHCTeMBI, MEXAY TeM Kak
aRTEBUpYION[As cucTeMa (MHIYKTOp) cOBpeBaeT B HOPMANbHOE BpeM:.
CooTBeTCTBOHHO OCHOBHAS PEAKMUsA HACTYIaeT 9acT0 B HOPMANbHOE
BpeMsdA, HO OKAa3bIBaeTCA 3HAYMUTEALHO OCJI&6JIGHHOﬁ M O0XBaTbIBAET
YMeHbIIeHHYI0 MacCy MaTrepuaia (YMGHLIHBHI/IG BEJIMYMHBI 3aKIagKH,
cornacuo A. H. Cepepriosy). Nanbueiimas nuddepennuposka 3amen-
IfeTcA W YTpoInaercdA B CBA3W ¢ yMeHBIIEHMEM MAaccCHl, a cJenoBa-
TEIbHO, 3aMa3fAblBAIOT M BHIMAMAIOT W AalNbHeHInNe peakI[ud, PaK 9TO
pasBuTHE PAHO IIM IOSHHO COBCEM OCTAHABINBAETCH.

foree pemuux mmpoljeccax pegyKIMHM HOCPeACTBOM adaHM3MH
AeJI0 mMAeT, OYeBHUAHO, HOMHOTMM HHAYe. PaHHMEe CTagum pPasBUTHA
0CTAXOTCA 3710CH HETPOHYTHIMEA. MOKHO Wb IPeNIoa0kENTh (¢ BEch-
Ma Goxbuioll moieit BeposTHocTH A mecaegosamuoro A, H. Cesep-
TOBEIM TIpEMepa TYMOBHI[HON MyCKyJaTypbl 4eperax), 4To B 3TOM
Clydae 3ariajgKa oprana BXOQUT B KadecTBe HeoOXOMUMOro sieMeHTa
B Oy U3 MHAYKROUOHIBIX CHCTEM, OT KOTOPHIX 3aBHCAT HOPMAalbHOe
PasButie papyrux opramoB, COXPaHHBIINX CBOE JKUBIEINI0 BaKHOE
SHavenue. Bosee mosgnue crajiy 3aBACAMOIO PA3BHTHA OpraHa OKa-
SMBAIOTCA, o0HAKO, [e30PTAHN30BAHHEIMI BCJIEJCTBHE HAPYIIeHMA HOD-
MalbubIX Koppemannil. B ciydae MBIIIedHOl cHCTEMH 3T0, 09eBUIHO,
Hapymenme mopmambHBIX cBssell ¢ mepsHoOil cmcremoii. Ml smaeM,
:;fg B HEKOTOpHIX clydasX, U, B YaCTHOCTH, B CIy4ae MBINIEYHON CH-

MBI, QyHKHEOHATBHBIE CBA3KM ¢ HEPBHOI CHCTEMOIl MMEIOT pemmaro-
e 3Havermne nmerHo Ha Golee TOBTHAX CTAIMAX passmraa. Ilpexpa-
Menue oy cBsizeil HeM3MEHHQ BeJleT K Jlerenepanui. JTo Kacaercd,

4 n . IMMansraysey
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OIHAKO, He TOJBRO MBIHIEUHOH cucreMbl. Vsydenme sMOpPHOHATBbHOTO
pasBuTHA yXa y TAHIYIOMEHR MyTauun KOPOTKOXBOCTHIX MBIINEH HOKa-
sax0 [Bonnevie, 1936], uro ciayxoBoii myshIpex U Jaske ero dJacTw,
'BIUIOTH 0 YIAWUTRA 1 TOJYRPYIKHBIX KaHaloB, 3aKJIaJXBLIBAIOTCA HOP-
MaJbHO, OJ{HAKO 3aTeM OCTAHABIUBAIOTCA B PA3BHTUH M YacThi Jie-
TeHepupyIOT. ¥ B3POCHBIX TAHNYIOIIHX MBI Her sHoImMpaTHYe-
CKOTO Kamaja U IeT NOJIYKPY;KHBIX KaHAJIOB; YINTKA — PYAMMeHTap-
wa. 910 HemopazBUTHE W MereHepanud dacTeldl yxa cBA3aHBL, OKa3bI-
BaeTcs, ¢ HACHeNCTBEHNHIM Me(PeKToM B PA3BUTHH IIPOJOATOBATOTO
MO3Ta € €ro CIYyXOBHIM IeHTpPoM. Biarofmaps 5ToMy He pa3BuBaeTcs
CIIyXOBOH HEPB, a OPrad YyBCTB, JUIIEHHBIH HOPMaXbHOIl ¢BA3KM ¢
eHTPANbHOIl HepBHOH cHCcTEMOi, He TOABKO OCTAHABINBAETCA B pas-
BUTHU, HO W AEreHepUpyeT. 37iech NMpocTast MYTAlHA CONEP/RUT Yiie
BCe CyUecTBeHHble diaeMenthl Puimorenerudeckoit adamusun. Ilomsar-
HO, 9TO NOCHeTHAA MOMKET, IIPH HAJIWIHY XOTA OBl JUIND OTIACTH TIO-
JROGHBIX MyTauwmil, TPOH3ONTH ¢ OrPOMHON CKOpocTEIO (0uenb Hpym-
uble MYTallMl, KaK ONMNCHIBA@MAas, Majlo KI3HeCHoCOGHEl B €CTeCTBEH-
HBIX YCIOBUAX W I1I0OTOMY HE MOTYT HIDATh pPOMU B DBONOIMOHHOM
mponecce).

W3 yrasaumoro comocraBieHHA CleAyeT MOBOABHO ACHO, UTO pe-
IYKIUA OPraloB HPOMCXONAT BCAECTBUE HapyIIeHWs cHAYAJA DPrOH-
TudecKux (mpexpaienyue (PYHRIOMOHANbHBIX cBA3e), a 3aTeM M Mop-
oreHeTHIECKAX KOPPeNAlui, onpeeSioliIx HOPManbaoe PasBUTHE
oprama. OTH HApYIUEeHUS BHI3HIBalTCA OecrnopsamounsiM (oTcyTcTBUE
orbopa 10 mpuUANaKaM JAWHOT0 OPraHa) HAKOIUIEHNeM MyTaIjuil, BH-
PasKAOIUXCA TAABHEIM 00pasoM B IPOCTHIX CABUTAX BO BPEMeHU Ha-
CTYIUIHHA W3BECTHHIX pearuuil (ocobewno 3amo3mamus pPas3sBUTHIL
pearupyromeit Taru). Bo BcARoM ciydae, peAYKUNS He €CTh pPes3yib-
TAT BRIIAMEHW; KAKNX-Tub0o CIENHalbHBIX (TeHOB» JARHIION0 Oprama
IR TaCTHHIX €r0 «PHU3HAKOBY.

Honeuano penyrums oprama compoBosifaercsa H3MeHeHUeM TeHOTH-
ma, Ho 9TO0 MOTYT OBITH 0YEHL HE3HAYUTEJLHLIE 110 CYIIECTBY H3-
MeHeHHSA (aKTOPOB, OIPEHeNAINUX CKOPOCTh TeUSHUA peakuuil, or-
BETCTBOHHBIX KaK pa3s 34 JAHHBIE MOMEHTH PasBUTHA. BolnLIImHCTBO
TeHOB, (ONPEeIABNINX» CTPOEHHe JAHHOTO OPraHa, TaK e Kak X
OCHOBHASA CHCTEMA KOPpeNAnmil, MOKET COXPAHHTBCH B IOYTH IIPEK-
wem Buje. B rtakoM ciayyae MokHo ObLI0 OBI MyMaTh, €CAU BCE HAINE
TIOCTPOEHEE MPABIILHO, YTO IPH HEKOTOPHIX HOBBIX CMEILEHHSIX CKO-
pocteil peakuuit »TOT GpraH Mor OB M BHOBBL BO3PONHUTHCA. JTO II0-
elej{Hee, KOHEYHO, MOTJIO GBI IpOM3ONTH JHUIb UCKIIOUNTENHLHO Pe-
KO, TAK KaK DBOCCTAHOBIEHHe TPEKHUX COOTHOUIEHUH BO3MOMKHO
JUIIL TIPY TOYHO ONPefeNeHHBIX CABUTaX B o6paTHOM HampaBienni,
410 BOOOIE ouelh Mado BepoATHO (3aUKCHPOBAHMe TAKUX 0GpaTHHIX
CHBHTOB M BOCCTaHOBIEHNE IIpesKHero opraua B Qmioremese, T. €.
00paTIMOCTS DBOJIONHMM, KOHEYHO, TeM 0ojiee HEBO3MOMKHA, 4TO ITO
MpeJIonIaraxo Gsl BOCCTAHOBIEHNE NMPE;KHUX COOTHOIIEHMIA co cpemoil,
YTO JUIA M3MEHEeHWOro OPTaHN3Ma COBEPIIENHO HeBOaMOIRHO). [[na Hac
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pas/KHA, OfTHAKO, NPUNIUNHANBHAS BOBMOMKHOCTH HEKOTOPOr0 BO3BDa-
ra K IPERHEMY TIOJOKEHIIO, BOBMOKHOCTH BOCCTAHOBIEHUA XOTH GBI
pgaMeKa Ha OBIBIIW paHbIie opra# WM CTPYKTYPY. lakumm BosBpa-
gaMi JQBHUX CTPYKTYD B OTAENBHHIX 0co0ax (Be B uioremmm) ss-
AAI0TCA ATABU3MBI, I HAM IPUJETCA BKPATIe O3HAKOMATHCA ¢ (aKTH-
qecKHM MaTepHuajoM.

3. ATaBu3M Kak JOKaTbHAA pPeHHTErpanysi

Ilop HasBaHweM aTaBU3MOB PpAa3HBIMU AaBTOPAMH ONUCHIBAJIHCEH
ABICHUSA caMoro pasiumdmoro mopsagxa. Y. JlapBum nmoHEMam moj ara-
BU3MOM BCAKOE CXO[CTBO feTel me ¢ POAUTENAMU, a C IpegKaMI,
xo1sI 6B W OTHAJEHHBIME OT HUX GeCTUCIeHHBIM DPANOM TNOKOJeHHH
i HeoGosapmMbIME mpocrpancTBamu Bpemenu. OImepu [C. Emery,
1902] ompepgeaster araBuaM KaK 6ojee fiCHOE IIPOSBIeHNE IIPU3HAKOB,
KOTOpbIe YHACIEAOBAaHBI OT (ojee WM MeHee NajleKMX IpegKoB, HO
006BIYHO €JIBa Paclo3HAIOTCSA B BUE CHEMOB, WM BO3UMKHOBEHHE KO-
TOPHIX B HOPMAJIBHOM OHTOTeHe3e [asKe IOJNHOCTBIO TofasieHo. Bo-
Jee HOBBIM H COBEPNIEHNO SCHBIM pPacuIeHEHNEM NOHATHA aTaBU3Ma
Mpl o6s3ambl JI. Ilmare [L. Plate, 1910]. Ilpempge scero, om cosep-
HIEHHO MCKII0YaeT OTCIONA BOCCTaHOBIGHHE M3BECTHOro IpE3HaKa Ha
NPOTSPKEHNN HEeMHOTUX TIOKOJAEHUH, TaK KaK B IIPOTHBHOM CJIydae
OpANLIOCH 0B NPUIUCINTb K aTaBU3MaM Bee TPOSBIEHUA PeleccuB-
HBIX NPHU3HAKOB (B rOMO3UTOTHOM COCTOAHMHN), HATAHAS CO BTOPOrO
noKojienuAa TmOpugos. Kpome Toro, oH, KoHeYHOo, HCKIIOYAET OHTO-
reHeTHIeCKoe ITTOBTOPENNE COCTOAHUIl, yHACAeZOBAHHBIX OT HAANEKHX
IIPEKOB COOTBETCTBEHHO 3AKOHOMEDPHOCTAM, OXBATHIBAGMBIM GHOre-
HeTHIECKUM 3aKOHOM, T. €. ABAeHuA peranuryiaamunm, JI. Ilmare pas-
amaaer:

1) ru6pupnsie aTaBU3Mbl, BOSHUKAWOINNWE IIpH rUOPHAH3AIME Pas-
HoBuAHOCTEll («BapHeTeTOB») U BUMOB, H

2) CHOHTAHHBIE aTAaBU3MBI, BOIHUKAOIUe (€3 HpefBAPHTEILHOTO
CKpeImBanna 0co0eil pPasHBIX pac, BCIeXCTBIE BO3/EHCTBUA BHEIINHX
N BHYTpeunux Qarropos.

Ilepsyo rpynmy araBusMoB NDEJCTABIAIT ABIEHUs BO3BpaTa
AUKOH oXpacku y THOPUAOB PAasAMIHBIX JOMAIIHUX PaC KpPOIMKOB,
MBIIIEH, KOINGK M T. . M BO3HHKHOBEHWUS HOMEPEYHLIX IIO0JOC Ha
HOrax rw6pumoB pasaUdIBIX BUOB JOMAAA W T. O. T ABICHUA B
00mem ys ke BCKPHITHL COBPEMEHHOil TeHeTHKOil, I OHY e IPeiCcTaB-
JAI0T 91 Hac GOJBIIOTO HHTEPeca, TaK Kak oOBACHAIOTCA BOCCTA-
HOBJIeHMmeM CXOJHOr0 KOMILUIEKCA I'€HOB (XOTA OBL TONBKO B TeTepo-
SUTOTHOM COCTOSHUN).

Bropas rpynna araBuamop sacay;kmBaer Ooiee IOXpoGHOrO pac-
CMotpenus, JI. Ilnate feqnT cUGHTAUHEIE aTaBU3MH! Ha:

a) pmerpeccuBHLIE CIIONTAMHBE ATABH3MEI, TIPW KOTOPHIX JaTeHT-
Hb{ 3agaTor mpuoGperaeT BHOBL H3BECTHYI0 AKTWBHOCTL, IlpmMepom
MOeT CiyuTh BO3MUKHOBEHWE KOTTA Ha IePBOM HAJNbIE B3agHei

4*
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HOIM y Tex pac Komek u co0aK, Yy KOTOPHIX ero HOPMAalIbHO mHe
uMeeTcs;

6) mporpeccuBHble CHOHTAHHEIE ATABU3MHI, IIPM KOTODHIX Da3BH-
BaeTcsl HOBOOOpa3oBaHHE He BIIOJHE, HO Bce ke (HISTHIECKH CXOf-
HOe ¢ IpesHMM cOcToOAHHeM. lIpuMepaMu MOryT CIIY:RUTLH CIyvan
TMOTHAAKTUING Yy COBPeMEHHOM JOMIan;

B) 32JIep/KKM pa3BUTHA, T. €. CAyIailHble OCTANOBRM Ha NaJMUHTe-
HeTHYeCKUX SMOpPHMOHAILHLIX craguax. Hanmpmmep: mumime vpyfaHnie
COCKHI, rENePTPNX03, MeifHaA PucTyia y 4eloBexa u T. 1.

Tlocnenuiolo rpynny arasusmos JI. Iliare s Ob1 He cran oTHOCHTH
K aTaBu3MaM, Tak Kak HOPHW ITOM He BOCCTAHABIMBAETCA NCIE3HYB-
mui Opu3HaK, a COXpaHsercs »MOpHoHaNbHBIN. Takue OcTaHOBKH B
Pa3BHTHH Ha NAJHHIeHETWIeCKOil CTafiu ITPUHOUITMAILHO HUYEM He
OTANYAIOTCA OT OCTAHOBKN B PasBUTHU Ha KaKO#-IH00 HeoremeTuye-
cxoit craguu. Teparojgorudeckas safep:KKa pPasBUTHSA BMECTE C TeM
HO cOcTaBiIgeT 0c000 Cephe3HOU GMOTOrudeckoi mpoOIeMH,

Brnumanug 3aciy;KWBaXOT IePBHE [Be IPYUIH, T. . JerPecCUBHEIe
u mporpeccusnsie arasusmpl JI. Ilmare. Bupouem, mpumepsr pmerpec-
cusubix artasusmoB JI. Ilmarte ormocsarcsa, BeposATHO, K TUOPHIHEIM
aTaBW3MaM, MOCKOJLKY J0Ka3aHO, 4YTC y co0ar NPHCYTCTBHE IIEPBOrO
ganbia OOYCJIOBIEHO NDOCTHM /JOMUHAHTHHM redom [Stockard,
1930].

ITpexpme Bcero, cuefyer OTMETHTH, UTO PA3JIMYHEIMI AaBTOPAMU
ONHCHIBAJOCH OFPOMHOE WMCJIO BECHhMa COMHMTENBHBIX ATABA3MOB,
Bo mmormx ciydasx, Korfla JAHHBIH OPraifl BCIEACTBHE 3aCP:KKH B
. Pa3sBUTUH OKA3BIBAETCA YIIPOINEHIBIM, OH, KOHEYHO, [0 H3BECTHOI
cTeIeHH HalloMuHaeT MeHee nuddepeHnupoBaHHEIM oprad Gosee fa-
nexoro mpepra. bruto Onl Kpalife HeOCTODOKHO BUIETH BO BCEX Ta-
KOX clIydagx aTtasuaMbl, OJHAKO B TeX CIy4asx, KOrJa U3BeCTHHI
opraH mojBeprancs (IUIETHIECKON PpeJyKINH, OpH KOTOPOM ero
CTpOeHue YIPOm[ATOCh, & M3IBECTHEIE CTPYKTYPHI WNCYe3alN, HOBOE
BOSHHKHOBeHYe TIOHOCHBIX CTPYKTYp, T. €. BIIe3alHOe YCIOKHEHWE
pPasBUTHA W CTPOEIMA OpraHa, NPHBOAANIEE K YCTAHOBIEUH CXOMNCT-
Ba ¢ 0ollee JIAJIEKUM HPEJFKOM, COCTABIAET (ECCIIOPHO BECLMA CEPhEes-
Hy0 GuoliormiecKyo upobiaemy. Takme ciydam B caMoM Jiene BechbMa
pefKu, HO Bce Ke iHorga maOmojamick. TaxoBBl, HaupuMep, HEKG-
TOpHle CIyYaW pasBUTHA OOKOBHIX TAaiblleB Ha LOrax y JOIIajH
Wnorpa mpu 310M IIONy4aeTcH ROBOJBNO THIHYIAA TPeXHANOCTH, Ha-
HOMHUHAIOIAA CTpOeiMe WOor:m uckKomaemoro rmmmapuona. Ilo Boacy
[Boas, 1947], tyr mMerorcs momimuEbie arasmsmbl. Hepepxo ommcw-
Bajach TamKe «aTaBHCTHIeCKas peremepanusy. OOGBIIHO 3[ech MEIO0
aums B ynpomeHnmn Mopdorenesa npu perenepanum (mampumep, ge-
y# Ha XBOCTE y AIIEPHI[), GIarogaps 4eMy IpuoOpeTaeTcss CXOACT-
BO ¢ Oolee IPUMHTHBHEIMH cocTosHuaAMu. OpgHako WHOTHA, IO-BHUU-
MOMY, B IpM pereHepaluy MOKHO rOBOPUTH O HACTOMIIEM BO3BpaTe
K COCTOAHWMIO, CXONHOMY (KOMEYHO, HHKOI[A He WAGHTHIHOMY) C
opedxoBEIM. Tak, mocie oGIAMBIBAHUS KJEIIHW y HAOIero pedHoro
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paka (Astacus fluviatilis m A. pachypus) peremepupyer kinemmns
gHoit (OPMBI, BechMa CXOfHasd ¢ KIeNHed 3amafHOeBPONEHCKOro
para (A. leptodactylus), xoropeit cumraercsi ucxommoit opMoit
i BOCTOUHBIX BEAOB [Schultz, 1905]. IIpm peremepamuu mepenme-
ro womrna rexa y Balanoglossus m Ptychodera, mmerouux ogmy népy
x060TKA, HaGMIOJaloch pasBUTHE ABYX II0P,— HECOMHEHHO, ITPHMH-
TUBHBIH IIPH3NIAK, UMEIOIIMIICS HOPMalbHO y HEKOTOPHIX JPYTHX BHU-

A

A
;A > AS .
RS S B. —
R A RS R B
A
2 AS AS -
RS R RS Ju— 'B:(l
A s A R
3 AS — AS -
RS — B —
R P Rs B
R(2;) 2

Puc. 13. Cxema aragucruueckoli pezenepayuu npu samedseHuu passurii

1— pasBuTHe opraHa B y mnpepka: AS — axkTmBEpYIOIIas cucreMa, RS — peaKTmBHas
cucTeMa; 2— peRYKOMA OpraHa y IOTOMKA BCJIECTBME 3all034aHMA B DasBUTHH aKTH-
Baropa A; 3 — aTaBHCTMUECHAS pereHepanys y IOTOMKA BCIENCTBHE 3aN03NAHUS B pas-
BUTHM DpeaKTopa R

Puc, 14. Cxema 6Topuunoil pexanurTyisyuu Py YcKOpeHUU pa3euUTus

1 — passurme opraHa B y mnpepaka. XapakTepuaa 5SM6GpmoHannHas ¢dasa a HKaK OTBET
peaxkTopa R Ha pasfpamkeHue aKTUBaropa A; 2 — BbIaJeHNe HMOPUOHANBHONK ¢asul a
Y HOTOMEKA BCIIEACTBME YCKOPEHHMS B DA3BUTHM aKTHBATopa A; 3 — BTOPMYHAA DPexanu-
Tynanus ¢asu a y jgadbHelllero IIoToMKAa B pe3ylhTaTe YCKOPeHHA B DPAaSBUTHM Deak-
Topa R

nos [Jlasergos, 1908]. ArasucTmueckas peremepaiiuna Habiofalach
u y aumemwy [Usamos, 1916]. Ilpm pereHepaummu y D03BOHOTHEIX
ATaBICTUIECKUN XapaKTep pereHepara ABIAETCH TAKKe MHOLA BECH-
Ma BeposrusiM [Barfurth, 1906].

Halllel TOYKA 3penusd, TAKUEe MABIEHUA HACTOAMIETO aTaBM3Ma
O0BACHAIOTCS He BOCCTAHOBIEHIEM YTPAYGHHHIX TeHOB, UTO, OYeBHJI-
HO, coBepLIEHHO HEBO3MOJKHO, & YACTHYAHLIM BOCCTAHOBJEHHEM Ha-~
PyLIenHpIX COOTHOUIEHWH B pPAa3BUTHH aKTUBMPYIOOIedl W pearmpyio-
Meit cucTeMB, KaK 9TO MOKHO IOACUMTHL IPHIATAGMOH CXeMOi
(puc. 13). Ha puc. 13 Bumma moreps oprama (B), T. e. moxHas ero
Penyknusa B ¢puoreHWE H BO3MOKHOCTH aTABHCTHIECKON pereHepa-
Uun, npu KoTopoll BHOBE BO3HUKaeT IofoGHas crpykrypa (B.). Ilep-
BBl yeprem mokasHIBaeT B3aMMOJeHicTBME AKTHBATOPAa M PEAKTOpa,
Bémymee y mpepka K jeTepMUHAUMHM ¥ Jajblie K DasBUTUIO Opra-
Ha B, Bropoit gepre;x morassiBaeT paccTpPONCTBO MHAYKIMOHHON CH-
Cremer, npupepmiee X mOMHOE pemykmum oprama (maum uacrm) B Beaen-
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CTBME 3allo3laHdsA B PA3BUTHH aKTABATOPa, KOTOPHIA mpHoGperaer
4KTHBHOCTH IWIND IOCHE TOrO, KAK PEAKTOpP YTPATHJI CBOIO CIOCOG-
Hnocrh K pearuuu. Tpermil depTesxk IOKa3bIBAET BO3MOMKHOCTH aTaBH-
CTUYECKO} pereHepaliM B CJydae 3al03[aHiA B PA3BUTHU DPEAKTUEB-
HOW cHCTeMBI pereHepara, KOTMa BHOBH IOJYYAETCA COBIAJIEHHE T0-
TOBHOCTHI K pearliuu ¢ IIpUCyTCTBUEM dAKTUBHOI'O mmyK'ropa,
Ilpemonoskenne 0 3aMejieHIM TpoIecca PasBUTHI AKTHBATOPA IIpH
PeXYKIWM opraHa He ABIAETCA NPOTHBOPETAIiuM (DaKToM, TaK Kak
A PefyKIMM OpPraHa BechbMa XapaKTePHHI PAsiUYHBIE 3aJeP:KKH B
passutEu. TogHO Tak Ke M IpPERUONOKeHME O 3aMeIeHuu IIPOIec-
ca pasBUTHA PEAKTUBHON CHCTEMHI IpHM pereHepaliil XOPOIIO COTIJIa-
cyercs ¢ (pakTaMm — MBI 3HAeM, YTO NP pPereHepawuu IPOIEeccH
THcTOTeHe3a pereHepara HePeAKO CHILHO 3amasjBIBA0OT IO CPaBHE-
HMI0 ¢ mponeccamu upocroro pocra [IImansraysen, 1925].

Haxomer, Ml JOJIKHBI CYATATH CcBOeOOpaszHOi (opmoit 3aduKcm-
POBaHHOI0 »MOPUOHAJILHOTO aTaBH3Ma, T. €. BO3BpAaTa K COCTOSHHUIO,
[0 M3BECTHOH CTEIeHW CXOJAHOMY C IIPeJKOBHIM COCTOAHWEM ¥ OIV-
canroe B. MaTBeeBbiM mABJIeHHe (BTOPUYHOI peramuryadmuuy. Or-
augEe oT OOBIYHBIX aTaBH3MOB 3/leCh, BO-IIEPBBIX, B TOM, UTO COCTOA-
HHAe, OIM3KOEe K TPEKOBOMY, BOCCTAHABIMBAEGTCH TOJNBKO Yy AMOpHO-
Ha, H, BO-BTOPHIX, B TOM, UT0O TAKOE BOCCTAHOBJIEHUE He uMeeT
Xapakrepa WHEAABUAYAJbHON Bapuwauuu, HAGMOaeMoH JHIIL y pef-
RuX oco0eil, HoO CTAHOBUTCA IOCTOAHHLIM OPU3HAKOM, BXONAIMYM B
HOPMaJbHEI OHTOTeHes AaHHOro Bupa. B. Marsees o0bacHger »Ty
«BTOPUYHYIO PERANUTYJIANNID» yckopeHHem pazputus. s mymalo, dro
910 O0BACHEHNWE TPaBMILHOE. BMecTe ¢ TeM OHO COBEPLIEHNO yKJIA-
IBIBAETCA B PasBepPHyTHIe 3eCh IPEMCTABJCHAS 0 3HAUEHUH CBUIOB
BO BPEMEHH OHTOTEHEeTHYECKHX NpPOMeccoB (MAAUBHIyaldbHEIX CHBU-
0B U (PUIOreHeTHIeCKNX, T. €. TeTePOXPOHHIL).

Cxema (puc. 14) moxasmiBaeT HAIy TOYRY BPeHMA 1A BO3IMOMK-
HOCTH SMOPHOHAJIRHOTO AaTaBu3Ma, HIHA BTOPUYHON PEKATUTYIALAM,
HpH IPOTPECCHBHOM PA3BHTHE CcaMoro oprama. Y mnpegra Iocie
perepMuHanuy oprafa (B) OPOUCXOAUT AETEPMHUHALMS HEKOTOPOIH
JeTald, KOTOpas HPOABIAETCA B BMODHOHAJILHOM IpH3TaKe a. ¥ IO-
TOMKA BCIeAcTBHEe yCKOpeHus (Ha cXeMe CABHUr BieBO) B PasBUTHI
JAHHUOTO OpraHa W BMeCTe ¢ TeM YACTHOTO aKTHBATOpa SMOPMOHAIL-
HBIfl TpU3HAK ¢ BEIIagaer (pasBHTHE €ro HE OCYIIECTBIAGTCA),XOTS
oprau B, KOHedHO, pasBUBAETCH, HO B (PMIOTEHETUIECKY M3MEHEHHOI
dopme (B)). Hawomen, y ¢uiorenermuecku emnje 0Gollee MOIOJON
dopuBl yCKopseTcsa Tark;Ke pasBUTHE I TOH JAacTHOM pearTMBHOM cu-
cTeMBl, KoTopas [aBala Havamo SMOPHOHANbHOH uacTm (CTPYR-
type) a. llonydaercs BoccraHoBlienme CHUXPOHUM B MEPHOJAX AKTHB-
HocTu ofeux cucteM, MOP(OreHeTHIECKAA PEAKINIA HACTYIIAET i BIOBb
IIpoABIAETCA aHueCTpaanmﬁ SMOPHOHAJEHBI npusHar (mpomece) 4,
1O, KOHEYHO, B uamenennoit gopme (a.). OpHoBpeMenHo ¢ dTHM H3-
MeHsAeTCsA fajee W Bech oprad ;xuporHOro (B:), mpopomxammuil B
0011eM CBOIO NPOTPECCHBHYI0 HBOIIONUIO,
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Kag BUAHO 13 CKA3aHHOrO, He HYJKHO BCe TAKHE CIydYaW aTaBHU3-
ya OPEfiCTABIATH cefe Kak pesyabrar o0paTHBIX MyTaumii wiam Boc-
cTamOBIEHIA MPEIKHNX reHOB. Tennt oGIamaoT, KaK MBI OTMETHJIN,
vano crnemuPuInbIM elcTBIeM, BEPAKAIOMAMCA TIPH WX H3MeHeHHH
raBAEIM 00pasoM B M3MeHEHWH CKODOCTEil TeIeHHA W3BECTHBIX pe-
axruit. IIofo6Hoe peficTBHe MOTyT mWMeTh MHOTHE TeHBI, I IIOTOMY
Ay/RHO JYMaTh, YTO OHA JOBOJBLHO JIETKO 3aMeIlaeMbl HHBIMI IeHa-
My WIN KOMOWHaIyell WHEIX IedoB. 37ech OCHOBHOE 3HAUeHMe MMeeT
@b BPEMA IOABIEHNA W3BECTHBIX, MANo CHENU(PUIECKUX IPORYK-
10B, KoTOpHie oO0yCIOBIMBAIOT HACTyIUIeHIe M3BECTHHIX Hmpeper-
]_mpOBOR.

Takum 00pasoM, MBI BIMM, 9TO yYeT B3aMMOCBI3AHHOCTE MOpPEO-
reHETHIECKUX OPOIECccOB IIO3BOJIAET HAM HANUTH BIOJHE PAamuOHab-
Hoe, MaTepHameTHYecKoe OOBACHEHHe TAKUM TPYAHHIM JAIA JapBU-
HICTOB SBIGHUAM, KaKk PENYKIMA OpPraHa BCIENCTBME IIPOCTOTO €ro
«neynorpeGienuay. Toumo Tak ke MpoAMBaEeTCHA 3HATMTENBHBIN CBET
7 ma He Menee TPYAHO OGbACHWMEIE CIyYall HACTOANEr0 aTaBH3MA.

Mu paceMoTpenu pasnuiHLIe IPHMepH (PuiloreHeTHIeCKOR Ne3uH-
rerpauny (MOMECTHRAIMA, PEAYKI(sI OPTaHOB) M YKA3aJd B IIOCTENI-
HEX TPEMepax Ha BO3MOKHOCTH (B WCKIOYHTENHHO PEKAX, IIpasja,
clIydasx) M3BecTHOHM pemHTerpaunnu. Temeps MBI JOKHBI MOROKTH K
OCHOBHOMY, TOPa3io 0oiee TPYAHOMY BOTIPOCY O eCTECTBEHIOM MeXa-
HU3Me WHTerpalum B IHpolecce »Boiionuu. Mbi mpu sroM me GymeMm
OTPHIBATH IPOIECCA WHTETPALNH OT OUEBHHOTO Iiporecca mudeperr-
nuamyu, 1o PUKCHpyeM Haule BHUMAaHUE Ha MEPBOM, IIOCKONbRY WMEH-
HO 9TH ABIEHUs COCTABISIT TPEIMET eIfe COBEPUIeHHO Tieé TPOHY-
10t mpo6memsl. IIpw sToM MBI MOMKeM eme 0GpaTUTh BHMManNue Ha
TO, 4TO Hp¥ OCHABIeNN eCTECTBEHHOTO 0TOOpa BOZHHUKAT ABJIEHUA
JIe3BWHTErpAMH, YTO, B YACTHOCTH, TPOABJIAETCA HA TeX Opramax,
KOTODBIE TIOTePsIY cBoe GHOJOTMYECKOe 3HaIeHuWe, TAK Kak Hapyile-
HHe WX HOPMAJBHOE CTPYRTYPHI YiKe He BeJeT ¥ DINMUHANUY JaH-
HOoll ocobu. JTto camo To cefe Jeraer yike BEPOATHHIM 3aKjJ0UueHue,
970 OCHOBHBEIM WHTErPUPYIOINWM (DAKTOPOM B DBOJIONUM SBIAETCA
TOT jKe TIPOIECC ecTecTBeHHOTO orGopa Gosee skmaHECTOCOOHBIX Opra-
HIU3MOB (uepe3 DIMMEHALMIO BeeX HEOIATONPUATHEIX YRIOHEHN).

IHockoabxy B 0OCHOBHOM DHBOJIOIMOHHEIN TPOLECC BHIPAMKAGTCA B
HenpepsisHoM npHcnocobienun K meHmwomeiica cpeme [Cesepios,
931], MBI MoOeM BpeMeHHO OTPAaHMYHThL HAUIy 3a7ady pPaccMoTpe-
HUeM ofHoro TOJBLKO BONPOCA O BOBUHKHOBEHNU HOBBIX NPHCIOCO0-
Jenuit. B moBbIX NPHCIOCOGIEHUSIX MBI WMeeM, OYEBHAHO, [eJo:
1) ¢ mporpeccusnoit BoipupdepeHnIPOBKOi HACTHEIX pearuuil u3
Gonee ofuux u 2) co Bce Godsmiedt cHemuaJu3ammedl HTUX YACTHBIX
Peaxmmii. CucremMa peaxnuit opraEM3aMa YCIOKHAETCHA € YCIOKHEHHU-
€M B3auMoOTHOUIEHHII co cpefioil, U OTHAeNbHEe pearuuu Tpuobpera-
YOT Xapakrep Bce Goiee IOJHOTO <«IIEJIECOOGPA3HOTO» OTBETA HA W3-
BeCmipIe pasjpaskenns BHEINHEH CpeHL.
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T'masa IV

IIPOTPECCUBHAS 9BOJIIOITHSL.
BOSHUKHOBEHUE ITPUCIIOCOBJIEHUI
(ATIATITAITIOTEHES)

1. O630p Bompoca o daKTOpax BOMIOIAM

@arT npmCIoCcOOJIeHNA OPraHM3MOB K ORpysRaoIneid HMX cpepe
HACTOJILKO UMIOHHPYET, UTO Yike IePBhie HBOJIOMUOMUCTH PACCMAT-
puBaJm IpobieMy HCTOPMYIECKOro IPeoGpas3oBaHMs OPraHU3MOB KaK
npobaeMy ux mpuciocobnenns r Buemmeit cpeme. Ilpw stom, moBoxs-
HO ecTecTBeHHO, BHUMAaHHE OBUI0 NPUBIEYEHO (H3HOIOTHYECKUMHE
pPeakmuAMU OPra’Hu3MoOB, KOTOPHIE MOIIH OBITh MCTOAKOBANLI KAaK He-
TOCPefiCTBENHOE WX MPUCIIOCOGIeHne K W3MeHeHusaM BHemrHeit cpe-
mul. Pojin oprammsMa U Cpefibl B STHX 1Tpolleccax IOHHMANAch, OJIHAKO,
pasau4no, n eciau sH. Cenr-Wnep mpencramisn cefe oprammsM Kak
IIACTHYECKYI0 CHCTEMY, BCeledo MOAINHAIONYIOCA W3MEHeHHaM
cpensl, T0 JlaMapK MPUIKCHIBAI OCHOBHOE 3FadeHME CAMOMY OPraHm3-
My, KOTODHIi Gojlee WIU MeHEee AKTHBHO IPHCIOCAGIMBAETCA B JIAH-
"ol cpepme. Cmemudura mpeoGpaszoBanusa onpegensercs, no . Cenr-
Wnepy, cpefoil, upndemM, KOHEYHO, COXPAHAIOTCH TONBKO TAKHMEe W3-
MeHeHus, KOTOPHIE OKa3LIBAIOTCA B IAHHEIX YCIOBHSX TOJIE3WBIMIL
Mempy tem, mo Jlamapry, cuenmQUIHOCTH peaRINH OIPeeNseTcs
CaMUM OpPraHU3MOM, KOTOPBIM AaKTHBHO W3MEHAETCA Yepea IIPHUCIIO-
cobmesme CBOMX JKMBNEHHBIX (YHKLIMA R HOBoW obcramoBre, DyHK-
IIOHANLIbIE ke W3MeHeHWs 1eecoo0pasHul YiKe Mo CcBoelt mpupoge.

Mz me OyAeM ocraHaBIWBATHCA HAa Das3bope OCHOBHBIX IOJIOME-
auit JK. Cenr-Unepa u . Jlamapra, ynomsameM TOJXRKO, 9T0 B He-
CKOJNIBKO M3MEHEHHO# opMe BTH BITIARBI Pa3feisiOTCs W COBPeMen-
HEHME HeonaMaprucTamu. OCHOBHEIMEM HEIOCTATKAME JIaMApPKU3Ma
Bcex BUOB GBUIM U ocTaforcsa: 1) TpUHATUE HM3HATAIBHON HEmeco-
oGpasHOCTM peawnuil, B TO BpeMa Kaxk bra medecoobpasHocTh NI
COCTABJIAET OCHOBHYI0 HpOGIEMY BCAKOH 9BONIOIMONHON TEOPHIL
Odra mpobieMa ocraeTcs HepaspelieHHO#; 2) cmegeHMe Ipoilecca
OPUCHOCOONEHUST K OAHUM TOJHKO KOJUYECTBEHHLIM W3MEHEHUSIM
(«aBomonmua rak oprammueckmit poct»). OGpasoBanme HOBHIX opra-
HOB mnpu 3rtom uenousarHo. Ilosromy yice IH. Jlamapry mpunurocnh
mpuOerHyTh K JOIONHHETENBHO TEopuM rpafamuii, Koropag y JApYy-
ruX JaMapRECTOB NPHHNMAET PasiWIHLIe (DOPME! (IPUHIUIOB COBEP-
IIeHCTBOBAHMUAY, (OPTOreHe3a» ® [p.; J) IPUHATHE COBEPIIECHHO
THIIOTETAYECKOTO W TO CYTH HeNOHATHOTO MeXaHusMa (QUIoreHeTH-
9eCKOT0 (DPMKCHPOBAHUA (PUBHOIOTHIECKNX [EARIMIA B BIyjle «Hacle-
HAOBaHHA UPUOOPETeHHBIX NPW3HAKOB», KOTOPOEe B HOBeiimee BpeMd
IpAHNMAETCHA KaK IOCTeNeHHSIH mepexof oOBITHBIX momaudnramui B
JVTATEJIBHbIE MOJIH(%)I/IK@II(I/II/I, 3aTeM B MyTAIMH C HEYCTORYMBEIM BBHI:
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pajieEHEM H, HAKOHEN, B IPOYHEIE MyTAIUH [Plate, 1935]. 911 me-
JOCTATKH TEOPHH CTONL ACHBI, YTO A MOTY He OCTAHABIUBATBCA 60-
jgee TOJAPOOHO Ha KDPHTUKE JIaMAPKUCTCKHMX BamIANoB. Bosee HOBEHIE
gecIefOBAHMA Nl AOCTATOYHO ONPEfeJeHHEBI OTBET IO BOIPOCY O
gacJeMoBAHNY «NPHOGPETEHHBIXY NPW3IAKOB W ACHO paciiudpoBain
zHaueHMe II0JOKUTeJLHEIX, Kak OyATO, Pe3ynbTaToB, IOJydYeHHHIX B
cBOEe BpeMs B DKRCIEPHMEHTANBHBIX HOMBITKAX JaMapKHCTOB JI0Ka3aThb
raxkoe mnacaefosaune (omeitet Illtampdyca, Oumepa, Kammepepa
un xp.). Yacreo pianrenbible MOGUQHKAUWH ¥ CIydaiiHble MYTAI[Nd,
cXofHble ¢ MOAMQUKANNAME, HO IIaBHHIM 0GpasoM Gecco3HaTenbHEBIHR
o160p B reHeTHHYEeCKH He THCTOM MaTepHuate, OGYCIOBHIH 3TH Pe3yllb-
taThl, Pasnnubble «IPUHIUIL COBEPIIEHCTBOBAHMMAY, TAK jKe Kak u
«M3HATANbIAA  11e7eco00pasHOCTh pearmuiiy, B3aMeHSIOT HayIHOE
00bACHEOHNE HHUEr0 HEe AIONUMU MECTHIECKEME MpPeACTABICHEAMY,
cBefieHNe JKe BBONIONUN K OHUM KOJIWYeCTBEHHHIM M3MEHEHUAM, Me-
XaHUCTAIECKUe aHAJIOTME C IIPOmeccaMy MHIWBHAYAIHHOTO PA3BUTHI
u pocTa NPEACTABIAIOT CTONH ABHOEe HACHIUe Haj (PaKTaM®, ITO HTO
orbpaceiBaerca u 00jiee BIYyMYWBHIME JaMapkucramu (HauMHAs C
camoro Jlamapra).

Horma MBI roBOPEM B 3TOfl CBA3M 0 «HACHe0BaHUM IPHOGpETeH-
HBIX IPUBHAKOBY, TO PEYh MAET B JAHHOM CJyIae, KOHETHO, TOJBKO
0 TOH IOCTAaHOBKE UpPOOJIeMEl, KOTOpas OblIa jaHa JaMapKU3MOM,
T. €. 0 Tlepefiade B aJeKBaTHOII (opMe IIOTOMCTBY ANAIITWBHEIX peaK-
OUid opraHu3Ma IyTeM «COMATHIECKOH WHAYRI{MU» €r0o IONOBHIX
KIETOK.

Yo HOBHlE MpH3HAKM B INPOIECCE HBONIOLEM BooOme mpuoGpera-
0TCA W BCe HOBHIe npumoGpereHuss (T. e. MOBHIE HOPMH PeAKIUIA)
0oco0u mepefaloTca IIOTOMCTBY, B 5TOM, KOHETHO, HET HHKAKUX
coMHeHMii. DBIomHe mollycTMa Tar:Ke BO3MOMKHOCTEL «(LIAPAJIEIBHOMR
VHIYKIUA» COMATHYECKUX ¥ IMOJOBBIX RIETOK B TeX CIydYasx, KOIAa
u Te, u fpyrue eme maio fuddepennmposans.. Harkonen, caMmo coboi
Pasymeercs, uro B He Au@epeHIUPOBAHHOM eIlie 0GImeM 3aTaTKe
COMATHIECKHUX U IIONOBHIX KIETOK BHeHIAwWe (JaKTOPEI MOTYT BEI3BATH
BIOJIHE TOKAECTBEHHBIE HACIEICTBEHHBIE M3MCHEHUA. JTO KACAeTCA B
ocobennoctn wHAEPPepeHTHOH MepHCTeMBI pacTeHHH, a TakKe paH-
HUX crapuii aMOPHOHANBHOTO PASBUTHA JKUBOTHEIX, KOTJA IIOJOBHIE
RIeTKM He JjeTepMUHMPOBAHLL Takme HOBHe N3MeHeHWs OyAyT Ha-
ClleicTBeHHBIMY, M, CJIEOBATENLHO, MBI WX 0003HATUM KaK MyTamud

B ciaydae mapamienmsma 3T0 OYRYT IapalllelbHble — COMaTHIECKasT
U Gracroremmas myraumus). IpoMe T0ro, MBI He OTpHIAEM M BO3MOK-
HOCTH maMeHAtomero BIMAHMA BHENTHeH cpefsl Ha TOJNOBHIC KIGTKH,
4 TaKMe u coMBl Wa IOJOBBIe KIETKHM, KOTODOE TAK/Ke MOKeT OKa-
3arTnes BHUe MyTaljiu.

Omnaxo Bo Beex orux cIyuasx He MokeT GHITH M ped:m 06 00s-
SarensuocTn amanTusmol peakmmu. HaoGopor — 510 Gbi0 GBI eIOM
UCkmountensmo pemroro cayuasm. Taxme (BakTl me MOTYT GHITH He-
T0b30Ba 15y JaMapKuUCTaMyU, TaK KaK BO BceX BTHX CIydadX Hacjue[-
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CTBEHHOO HM3MeHeHHe mMeeT (HeolpejeleHHEy xapakrep. Hampasie-
HEO 5BOJIOUUN AeTCHd TOTJa JIUITb ecTeCTBEHHEIM 0TGOPOM, KOTODHIi
OKa3bIBAETCHA PYKOBOHAMUM ee PaKTOPOM.

JlaMapkuaM cUHTAeT, YTO AKANTHBHAA MORUPHKANMA ONMpefeiser
HallpaBlieHWe B3BOJNIONUM Hepe3 ee Hacae[cTBeHHoe (UKCHpOBAHUE.
Onmuaxo, no [lapsmHy, cama afanTEBHOCTH MopgM(uKammii ecrs pe-
3yabTaT YBOMIONMH, T. €. He e€CTh Hedro HoBoe. HoBoe gaerca Todbro
«HEOTpEeReJIeHHHMA» HACHeICTBEHHHMHI W3MeHeRUAMY, T. €. MyTalfsd-
Mz (¢ ee HOPMAMH pearmpoBaHuUA), O COBPEMEHHOH TePMUHOIOIUHM,
Me1 me orpuiaeM W3MEHSAIONEr0 BIWAHUS CPEABl, HO MBI KarTeropu-
YeCKU OTPUIaeM BO3MOJKHOCTH HOCTPOEHHS 3BONIONMOHHON TEODUM Ha
ABIOHUAX afANTUBHON MORMPUKanmU, IT0 OLLIO B CBOG BPEMA C IIpe-
AeIbHON scHocTbio pasobpario K. A. TumupszeBsiM, KOTOPHI Ipn
5TOM CCBUIAETCA M Ha OOCTOATENSHYI0 KPUTUKY TEOPHH (IIPAMOIO
npucmocoGuenuay, gannyo B ussectHod kHure Jlerro [Detto, 1904].
Tem He MeHee aHTHIAaPBUHU3M BCE BpeMs MPOJOJIKAET IOIb30BATHCH
JaMapKOBCKUMH HOHATUAMY IPAMOr0 IPHCHOCO0NEHNHA, MOKOAIMIETOCH
Ha M3Ha4YaJpHON CcHOcOOHOCTH OpraHHaMa K Ieiecoo0pasHBIM peax-
AAM.

N3 Teopermieckux mocTpoeHuii Gojiee COBpeMEHHBIX JaMAapPKUCTORB
CIeAyeT OCTAHOBUTHCA JUUIL Ha HoBedmmx B3miAmax ['apmca
[J. Harms, 1929, 1934}, rax ocnoBanHbeIx Ha GONBIOIOM HOBOM MaTepHa-
ne, u ocoGenno ma pabore Baiimenpaiixa [Weidenreich, 1921], rax
VYUTHBAOMEA B HAUOOIBINEH cTeleHN [anubie reHeTuru. Lapmcy
OpuHaUIeRAT PAT AHTepecHeHuX IccaefoBanuil, pasdupaomux Io-
cle[{oBaTeabHble (0a35l MPHCIOCOOIEHNA PA3THIHBIX MOPCKUX KHBOT-
HHIX K jusEM Ha cyme. HaGmomenus mpoussefieHB B IPHOPe;KHEIX
sonmax Mamaiickoro apxmnenara (riasasiM obpasom o-8 flBa) =
JOIONBAINCE IEIBIM DPANOM SKCIEPHMEHTANBHBIX HCCIEZOBAHNM, II0-
Ka3aBOIUX 3aMeYaTedbHYI0 IIaCTHIHOCTH MHOIUX PUOPE;RHBIX JKUBOT-
upix, Jlo FapMcy, HOpMaNbHO peasu3ylOTCA IHWIIH HEKOTOPBIE HOTEI-
IUU WAV TeHBI, TeIHH pAJ APYIuX HAXOAMTCH B CKPHITOM, Hepealu-
30BAaHHOM, WIM B MOJABIEHHOM ((PEJIHKTOBEIE» TIeMbI) COCTOSHUM.
Wamenenne cpefsl MOgQUOUPYeT OfHN TeHBI, AKTHBHPYyeT APyrue —
JaTeHTHble IeHbl, WIN BHOBL MOOMIN3YyeT pPENMKTOBHE IeHBL. TarkmM
00pa3oM, cpefila HEMOCPEACTBEHHO BHI3bIBaeT HACIe/CTBEHHBIE M3Me-
HeHUs opraHmsma. Ilockombry crmemudura H3MEHEHHI OIIpefesaercs
B 3HAYMTENBHOH Mepe cpefloil, pasiHYHbe OPTaHW3MbLl H3MEHAITCA B
cxofiHoii cpene KomBeprenTHO. [lepBoHavambHO W3MeHEHHA MOryT
OBITH HE O0COOEHHO IIPOYHBIMM, T. €. MMEIOT Xapakrep MoauQuramui,
HO OpW [IUTEILHOM K IOCTOSHHOM BIWAHNN CPeAbl OHE HPUBOJAT K
IIPOYHbIM M3MEHEeHHAM IeHO0B MW K 00Pa30BAHMIO HOBHIX I'eHOB, M
papuxanos (uo JI. Ilnarte) u raxum oGpasoM mpuoGperarT HacleAcT-
BEHHO IPOTHHIA Xapaxtep «upuomomudmrammiy. I3 wHTepecHeiinero
darTUIecKoro mMarepualda BEIBOAATCA, TaKUM o0pasoMm, Ge3 AocTaTOd-
HOIl KPUTHKM caMsle OOHIIHBIE MEXaHO-JaMapPKHCTCKME 3aKII0OUeHUA.

B paGore Baiijempaiixa ecTecTBeHHEIA 0TGOpP He OoTpHIiaeTcs, HO
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yCUIOHHO NOAIEPKUBAETCA, ITO OH MeficTBYeT TONLKO Ha (PEHOTHIILL
TIpu b5BONIONWE OPraHW3MOB CHadajla [POMCXOAUT HX MCIHITaHNe,
a 3aTeM yHacuemoBamue (mamMapKOBCKUII TPUHIAN), a He HaoGopoT —
cHavala yHAcjHenoBaHmWe, a mortoM ucmbitanme (mpnmammn ot6opa).
Kampoe usmenenme (Mmytamus) ocBoGoxmaercs (wird ausgelost)
pHEIIHIM (DAKTOPOM, KOTODHIH OKa3bIBaeT CBOE BIHsHME dYepe3 Opra-
pusM. BeAKoe BIMAHHE cpefibi OCHOBAHO Ha COMaTWIECKON WHRAYKIUIU
(xoTa MpU HTOM HE MMEIOTCA B BHAY IPOTHBOIONOKHOCTH MEKIYy CO-
Moil 7 TIONOBHIMH KieTKamu). OprammsMbl Kak MCTOpUYECKHE CYMIecT-
Ba pearupyloT, OJHAKO, TOJBKO B IpejeNax ux cremeHu auddepen-
muanuuE 7 cHemuaM3andm B JaHHBI  Moment. Ilosromy, Xots
cpela M OIpefiessieT HanpaBileHHe WH3MeHeHWH, OJHAKO TOJNBKO B
paMKax maHmOll KomHCcTHTYmud. Pearuus opradusMa IpeficTaBJIAeT, IO
Baitgenpaifixy, HedTo BpOJe BOCCTAHOBIEHMSA HOBOTO PAaBHOBECHUA.
Cuenndura peaknuy ONpPENesAeTCs B OCHOBHOM CaMUM OPraHH3MOM.
Ecan »ra peaxmua HeOlaronmpuaATHA, TO opranmsm morubaer. Tombko
Te 0cobm pasMHOMalOTCs (M B HTOM 3HAUEHWE ECTECTBEHHOro 0T(0-
pa), KOTOpPHle DearmpoBajd HA W3MeHEHHEe CPeABl COOTBETCTBEHMBIM
mamenenuem, obecregusmiuM nx mepemkupanne. Ouens He3HATHTENb-
Hble MHEUBUAYAJIbHbBIE PA3IUYMA CBABAHBL HEPENKC ¢ BEChMa Pasiimd-
HEIM pearmpoBaHWEM W UOpUoGperaioT, CHIeuoBaTelbio, GoNbIIce
3Ha4YeHWe B 9HBOJIONNE OPraHE3MOB. Biausaue or6opa, ORHAKO, «TTaCCHB-
HOE», TaK KaK O He oupefeiser Hampasiaeuds nsmeHenuit. Ilocien-
Hue ONPefieNAaIoTCA TOIBKO TPeOOBAHUAMN CPefbl U KOHCTHTYIUEN op-
rapmsma. Wngmsapgyanensie nepe:usanus («Erlebnis») m unamm-
BHyaibHBIE PEAKIIH OJHHU TOJHKO OUPENeNsioT CTPOeHNe OpTraHm3Ma,
7 Ha BCErja HEeCKOJIDbKO PasHMdHOM BJIMAHAW CPeIsl W CJIOMKHON B3a-
WMO32BHCHMOCTH OPraHOB TOKOUTCA GOJBIIAasA H3MEHINBOCTH 0COGeit.
Map oprammsmos cocrout meKIOYnTeNbHO M3 (emorunos. Ilpasna,
OPTraHW3M He cpa3y HOBEPraeTcA WU3MeHeHHAM INTeNbHOr0 Xapak-
Tepa — OH O0JafiaeT W3BECTHO KocHOCTHIO. M3BectHass CTOHKOCTD
obecreduBaeT BMECTE € INIACTHYHOCTHIO KWIHEHHOCTH JAHHOTO THIIA.

ITpomece asosionum mo €BOEH CYyTH ABJseTCs IporeccoM (eroru-
mngecknM. OprasusM B CBOEM DPasBHTUH pPearwpyer Ha OHTOTEHEeTH-
4eckme (HakTOPH PA3BHTHA W IPHHAMAET CBOM AeUHNTHBHEIE POPMBL
B 3HaupTeNLHOR Mepe NpHM YIacTHH (PYHKUMOHATHHOTO TIPUCIIO-
cobnenusa. VaMeneHue cTpoenudA, Kak coenuhuaeckas peakmus opra-
HH3Ma Wa H3MeHeHuWe BHemrmeli cpensl, MEPBOHAYAILHO BHIBBIBAETCH
Cpemoit, gepes MOCPEACTBO (PYHKIMOHANBHBIX pasfapakuTened, HO 3a-
TeM nogas (Popma peakyuu «Purcupyercay uepesd sameny PYHEYUO-
HAAbHO20 pasddpaNcuTess GHYTPEHHUM.

Baiifenpaiix pas6upaer orpOMHEBI AHTEPATYPHKIH MaTepual, @ ero
pabora oramaaercs ropasmo GOJMBIIElH JOTHIHOCTHIO, YeM PaGOTHI Apy-
TaX jgamapwncToB. Bee swe, XOTs # B HECKOJBKO Goliee CKPHITOI (hopwme,
MBI wMeem 3mech OORYHOE HaclefoBaHme HIPHOGPETEHHBIX IpH-
SHAKOB, man mepexof Momu(pmKamuii B MyTanuy 1oj BHROM «(uxcH-
POBanmg HOBHIX PEAKMUORHLIX COCTOAHMIAY Yepes 3aMeHy (BYHKIIHO-
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HAaJBHOrO pasipaxurensa sHyrpennnM. Jloruveckas ommGra Baifimen-
paiixa, Rax ®m JAPYruX JaMapKUCTOB, NPHHAMAIIINX R3BECTHOE
3HAYEHNe eCTeCTBEHHOro 0T00PA, COCTORT B TOM, YTO OHH He 3aMe-
Yaj0T TOTO, YTO0 MHAUBUIYAILHEIE PABIMYNA B PEATMPOBAHUN OPramua-
Ma Ha OfHM § Te K€ W3MEHEHHs CPelil Kak pPa3 um Ompefelsiorcs
ero KOHCTUTYIUEH, T. €. B KOHI[E KOHI[OB ero HACTe/CTBeHHBIMH 0CO-
Gemnocramm, uam ero redorunoM. Or6op no @erorunanm, uil nNo UH-
dusudyasbrviym peakyusm, agasercs (Upu ONpeneSeHHBIX YCIOBUAX
cpensi) emecre ¢ Texm or6opom zerorunos. UTo jxe KacaeTcd HPHHA-
THH 33aMEHBl BHEHIHHX pa3jpaskmrTeneil BHYTPEHHAMHW, TO DTO OUeHD
mHTepecHas npobiaeMa, 3aciyRABAIONasg GOXBIIOr0 BHAMAHHUSA, OIHA-
KO COBEDIIGHHO He paspemiaeMasi HeoGOCHOBAHHON rumoTe30d «HHK-
CUpOBAHMA PEAKOHOHHBIX COCTOAHUEAY. B Takom Buge ona HAIEM He
OTINYAETCS OT BYJBIAPHOTO JAMADKHCTCKOTO HACTE[OBAHUS NPHOG-
PeTeHHbIX NPH3HAKOB, OT TOXOCIOBHOI0 TPHHATHA TpeoOpasoBaHUA
MoaRQUKANAE B MYyTAIMUH.

Hyxa0 eme orMernTh, 4T0 KpnWTHKa BaifeHpa#XxoM coBpeMeH-
HBIX, JOBOJLHO yike ONpPeAeNeHHBIX, MOHATHN TeHeTUKN ITOKA3EIBAeT
WONHOe HEMOHMMAHWEe WX 3HAYeH:Wd. Tak KaK Takoe HemoHWMaHwme,
K COKaNeHNIo, B BHICUIEH CTeleHM PAaCIpOCTPAHEHO Tayke CPENM JIMI,
paGoralomux B 06IXacTH TEeHOTHKYW, TO HAM OPHXOMUTCA HA DTOM
HEMHOI0 OCTAMOBUTHCA. TONBKO UETKOe pasTpaHMueHne MTOHATUH 1
ACHAS TePMUHOJOTAS MOTYT MOMOYb HAM Pa3pyOHTh MeNH ysex mpo-
TABOPEYMIL, KOTOPEIE MAKOMUWINCH BOKPYr BOMpPOCA O 3HATCHHU 6CTe-
cTBenHoro oT6Opa M WHAWBMAYAJBHOH NPUCIOCOGIIEMOCTH B HBO-
JIOTIA.

Baiinenpafix KpuTHKyeT MOraHCEHOBCKWE ONpPeAeNeHHs HOHATHI
resorana, eHoTANa W 0COGEHHO HOPMEI PEAROUIT KAK CHUNTKOM ab-
crpaktasie, OH TepseTca B TOM, KAKOW KOHKDETHHI THI peaxmun
(B ctyuae pasHBIX yCHOBHI) CileqyeT Ha3HBATH FeHOTHNOM U KAKOH —
dernoranoM. Ecnu Bech eHoTHN ABIAETCH BHIPAMKEHRMEM HODMEI pe-
aROouu, T. €. HACTEICTBEHHEIX CBOHMCTB, TO ITOYEMY KE TOBOPAT O He-
HACNENCTBEHHOCTH MORM(MHUKANN, KOTODHE TOMKe HBJIAIOTCH BHIpa-
JKeHTeM HODMBI PeaKIuii, n T. I.

TaxkuM jKe CIJIOIIHBLIM HEJ0PAa3yMeHHeM MABISAETCA W HCKANUE B
n1060ft ocoGm ero HacNeACTBEHHHX (TreMOTHNHICCKMX) M HelmaclecT-
BeHHHIX ((peHOTHOAUECKUX) CBOMCTB M HPUBHAKOB, KAK DT0 HEpPeIKO
jenaoT fgaxe reHetukd. HysHO TBEPAO YCIOBHTHLCA HAZBIBATL BCIO
pearm3yeMyl0 OPraHM3ANUI0 TONBKO (PEHOTHMIIOM, a TION TeHOTUIIOM
TMOHNMATE TOABKO TY HACHENCTBeHHYI0 0a3y, KoTopad TPH NaHHHIX
YCIOBHAX Cpelbl IPHBENA K peannms3anuy WMeHHO TaKoro geHoTumna.
Oupefenennas HacAe[ACTBOHHAA HOPMa PEAKITH XapaKTepmayeT TreHo-
THII, a Pe3yJbTaT DPEAKNHN NPU ONPEAeNeHHBIX YCIOBUAX CPENBl BB
paxkaerca namEeiM Qenormmom. Hembasr Tawike CTABUTH 3HMaK paBed-
crBa Me;Rny (eHoTHIOM M MopmduEammedr — 5TO TMPHBOXAT K TOMY
POTHBOpEunio, Kotopoe orMmernn Baiineupaiix. Mopudmramua ozna-
daer He (enoTum, A uM3MeHeHwe (eHOTHHA, O0GYCIOBIEHHO® H3MEHE-
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aueM BHONIHeH CDEJE!, TAKk ke KAK MYTamUA O3HAYaeT M3MeHEeHwe
¢eroTANA, 06yCIOBNIEHHOe M3MEHEHWEeM Hacle[CTBeHHoNl 6asel pas-
puTag, T. €. redormma. MV Mopmduramus, M MyTamua NO3ZHAKTCA
ronbKo cpaBHeHmeM. HoHKperHyo MoOpuMKamuio ONpPEeJeHHOro
eHOTHI, 00yCAOBICHAYH N3MeHEeHWEM Cpelbl, MOKHO OB HA3BaTh
MOAH(PUKAHTOM, TAK ’Ké KaK KOHKDeTHOe HaCIe[CTBeHHOe H3MEHEHH®
QeHOTAIA HA35IBAIOT MYTAHTOM.

CoBepIIeHHO fACHO, 9TO NPUSHAKM KaK 5JeMEHTH (eHoTHHA He
ABJIAIOTCA CaMH IO ce(e HaCTeNCTBEHHBIMH, MOCKOILKY OHHM IIpeJCTaB-
JAIT DE3YABTAT MPOIecca pPa3BUTHA, 00YCIOBIEHHOTO KaK IeHOTH-
moM, Tak W cpefoit. Bee mpuamakm mpmoGperaioTcs, T. €. Pa3BHBAIOT-
ca. Hosoe mpmoGpereHne mpu@3HaKka Kak IPOLECC, B CMEBICIe M3MEHe-
AU OPraHU3Ma, MOMKET OHITH 00YCIOBIEHO M3MEHEHHEM CDeJEl, DTO
MOfuQUKANAT,— OHa BaBUCUT B CBOEM NpPOABIEHNM OT OIPEeNeH-
HHIX YCJOBHH CPEABI, T. €. OT BHEITHHX (PaKTOpDOB PasBUTHA; II03TO-
My MBI ee cumraeM meHacuencrsenHol. Homoe mpmoGperenme mpusma-
Ka B CMbICIe H3MEHeHWs OpraHusMa (4To IO3HAETCA CPABHEHHEM)
MosKeT OHITH OGYCIOBIIeHO M3MEHEHHOM IeHOTHIA, 3T0 MyTamud,— OHA
3aBHCHT B CBOEM IIPOSIBIGHHA OT M3MEHEHWSA BO BHYTPEHHMX (haxTo-
pax pa3sBUTHA; DOITOMY MEI ¢ CIUTaeM HACIEJCTBOHHOI.

Bea mpoGmeMa HacieloBaHMA NPHOOPETEHHHBIX NPH3HAKOB OKA3EHI-
BAeTCsA MOCTABIEHHOHA ommGogHO. MBI MoKeM CTaBHTH BOIPOC TONBKO
00 SBONIOMWOEHOM 3HATeHWMU NpPUOOPETOHHBIX W3MEHeHWH. dTa Ipo-
freMa CBOTUTCA K BOTIPOCY O TOM, MOMKET Jim BHeIDHMH (haKTOp pas-
BUTHA B TPOIECCe 3BOIIONUN OpPEBPATHTHCSA BO BHyTpeHmmit. B Ta-
KOM BHJe 3TOT BONPOC MOKeT NMOKa3aThesA He coBceM AcHuM., OnHA-
KO MBI BIIONHE BIPABe MOCTRBUTEL 3Ty HpobieMy B Hpyroil, ropasmo
Oomee uweTwol (HOpMyIMpOBKE: MOMKeT M BHEmHHH QaxTop GHITH
3aMPHEH BHYTPEHHHM ¥ IIPOUCXOMUT JIN TAKOHM TIPONECC 3aMEHBI B KOH-
KpeTHO#t 3BomomuuE? B cryvae mMONOMKHTENBHOrO OTBETA Ha JTOT BO-
opoc (a MBI yBUAMM, YTO OTBET HEMUHYEMO NOKEH OHITH IONOMKM-
TENBHBIM) TIepe]] HAMHU BHIIBUraeTCA BECbMa Ba’KHAA 3af[adia — BbI-
AICHATH, KaKHe TPONECCH MABIATCA OTBETCTBOHHBIMH 3a TAKYIO
BaMeHy, KAKOB MeXaHW3M BTO 3aMEHH. JT0 U ecTh HauGonee aKTyAalh-
HAasA 3ajava, CTOSIRAA Mepe] DBONIOMMOHHON Teopueil Ha COBpeMEH-
HOM prame ee pasBuTHA. I paccMOTPeHHMIO HTMX BONPOCOB MEI H Iie-
PefiieM B panpHelmieM, mpeNBAPHTENBLHO KO PACCMOTPHM elle APYTue
JUHUA Pa3BUTHA SBONIONUOHHHIX IPoGieM, HMeHHO Te JIWHNHU, KOTO-
Phle KopeHaATCA He B JaMApPKOBCKOM, a B NAaPBEHOBCKOM NOHHMAHHH
SBOIOIHY.

Y. lapsum man COBEPIIORHO HOBO® MOHMMAHME MPHCIOCOGIIOMO-
CTH OpraHmsMoB W BMeCTe C TéM SICHO BCKDBUI OCHOBHOH MeXaEM3M
UX mpeo6pasoBanusa. Teopus ecrecTBemHoro orfopa OBLTa M oCTaeT-
Cf enunCTBERHON Teopueif, Aawmell MaTePUATHCTAIECKO® PA3PeIIeRNe
poGiemsr mpucmoco6meRya OPraEM3MOB, T. €. OTHOCHTONBHOR EX Ije-
ecooGpasmoctn. IlemecoofpasHocTh HE ecTh WBHAYAIBHO® CBOKCTBO
Beero jxmporo. Oma eCIb Pe3yINbTAaT HCTOPUYECKOLO PA3BETHA opra-
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HU3MOB B ONpEJIENeHHON cpefie M BEIPA;KAETCA MCKIIOYHTETHHO BO
B3aMMOOTHOIIEHNAX KOHKDETHOI'0 OPrauMm3Ma ¢ BTOH oIlpejeleHHoH
cpepoit. Ilpo6neMa menecooGPasHOCTH OPratiI3MOB INONHOCTBIO Paspe-
riieHa, M 910 HaBcerjga ocTaHercAa ocHOBHOI 3acayroit Y. [lapsumma.
BuecTe ¢ TeM, kKak MBI YBUIUM HanbOie, TEOPHA €CTECTBEHHOIO OT-
Gopa sABusercs eIMHCTBEHHOI Teopmeil, o0bAcHAIOMENl BOZHUKHOBe-
Hue u mpeo0pazoBanme HACTeNCTBEHHBIX MeXaHM3MOB, T. €. IIPOYHOEe
furcmposanme TOTO BHYTPEHHEIO amIapaTa, KOTOPHI rapaHTApyer
pasBuUTHE B OTpEeJeHHBIX YCIOBHAX CTPOTO OIpejeleHHOro, aud-
deperupoBaHHOro, HO BMECTE ¢ TEM B CBOHMX TacTAX CTPYKTYPHO n
QyHKIIOHANBHO COrIACOBAHHOIO, T. €. MeJOocTHOro, opranmama. K co-
JRAICHUIO, HTO TOCIefHee B 3HAUMUTENBHON Mepe BHINANO M3 IOJA 3pe-
HUS DBOJIONUOHUCTOB MOCAETAPBUHOBCKOTO WEPUOMa, KOTOpPHE LI
Jambille Mo UYTH aHaNM3a W, BCKpHIBasg auddepeHnuUpyouiee 3Hade-
HHUO ecTecTBOHHOro 0T6OpA, HE 3aMETHJIM er0 poiNH, KaK (axropa mH-
rerpupyiomero. OcoGeHno xapaKTepHEIM TIpefiCTaBHTENeM DTOTO Ie-
puona Ontn A. BeiicMam, KoTophll B cBOeM aHANH3e NPOHUK NAJIEKO 32
apefensl PaxroB, NPHOOPETEHHLIX HAOMIOeHNMEM U SKCOePUMEHTATh-
HBIM HcciaenioBanueM. Kro Tteopust pasBuTHS W HACHE[CTBEHHOCTH
npeficTaBiageT 06pasTUK BIIONHE JIOTHIHOr0 yMO3PHTEIHHOTO IOCTPOe-
HIA, OCHOBAHHOIO, OfIHAKO, HA HEKOTOPHIX /OBOJILHO IIPOM3BOIBHBIX
AomymieHnsx. AHann3 CTPOeHUA HACKE[CTBEHHOTO BeIIECTBA WMMEeT
XapakTep TOUTH PeHWANbHOrO TWPEBUEHNA, MEKIY TeM KaK ero Teo-
pUA pasBETHA MOJIHOCTHIO PABPYIIIIACH ITPU MEPBHX JKe MOMBITKAX
€0 DKCIIEPUMEHTANBHON mpoBepru. [msa I1ac HHTEPECHO OTMETHTH
npepnonaraeMoe A. Belicmanom mporpeccusyoe paculeHeHNe opraHmus-
Ma OpH MpoIeccax HEPABHOHACHE[CTBEHHOr0 KJIETOYHOrO MeNeHusI.
Kavecrsenntie pasnuuang spepHoil cy6eramuuu (1. e. HaCTIeACTBEHHO-
r0 BEI[ecTBA-3a4AaTKOBOIl MIa3Mbl) OKaabIBAlOTCA, Mo BeilcMamy, moi-
HOCTHI0O OTBETCTBEHHBIMH 32 PasNUuHBIH Xo01 AuddepeHnupoBKu B
PABIMIHLIX FACTAX OPraHM3MA W B OTMENBHBIX UX HKieTKaX. llpomecc
Pa3BUTHS MMEET MO3aMIHbIl XapaKTep, T. . CBOHCTBA KaKAOH gacTH
ompenensaioTcs ParTopamn (3a4aTKOBOH INIA3MOH), 3AKITIOYAIOMIIMHACT
uMeHHO B dToi gacTm. Hammas wacTh pasBUBAeTCS IIYTEM «CaMOTUQ-
epenmupoBaumay, T. €. M€3ABUCAMO OT APYTroi TacTH.

M= me Oynem 3pmech pasbuparb Teopuio passurusa A. Beiiemana,
3T0 He BXOAAT B HAODIy 3a7ady, OTMETHM TOJIBKO, YTO JIOIHIECKUM
BHIBOJIOM M3 BTOIl TeOpHU ABIAETCA IPeACTAaBIeHHe O TOM, 4TO U B
Iporecce 5SBOJIONAN OT/ENbHBIE YACTH OPraHuaMa, OTAENLHEIE €ro
OpH3HAKH, W3MEHAIOTCA He3aBuCHMo JPYyr oT fapyra (Tag Kag 9TH
H3MEHEHWs ONpeNieNlAloTcA OMaCTOTeHHBIME H3MEHEeHHAMH HEKOTOPHIX
NeTepPMHUHAHTOB, KOTOPEle 00yCIOBIMBAIOT PA3BATHE W3BECTHOHR TacTH
OpraEM3Ma U ompefienfoT Xapakrep ee auddepenmuposrum). Opra*
HE3M DBONIOUPYET KaK oIpejelleHHAs cyMMa dacTedf, Kak KoMGOuHA-
U5 He3aBHCMMBIX JAPYr OT [pyra npusHakoB, Bor atm mpepcrasie-
HOA O TOM, YTO B MYTAaOUAX MH AMeeM H3MeHEeHWs OTHeNBLHEIX TpH-
BHAKOB, 9TO NpPU CKPEN[UBAHUAX OHM LO-PABHOMY KOMGMHEEpPyIOTCH)
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qr0 ©CTecTBEHHBIl 0TGOp WAeT MmO OTAeNLHBEIM NpU3HAKAM H, B JIy4-
[IeM CIyuae, YT0 OH HjeT mO OIpejeleHHBIM KOMOMHALMAM NpH3HA-
k0B I UYTO B IIpOLECCE SBOMIONMM N3MEHATCA HE3aBHCHMO IpYTr OT
Apyra pAsmdHble MPU3HAKE OPTAaHH3MA, Ype3BbiyaiiHo riyloko BHe-
NPIIACH B CO3HAHWE GHOJOr0B-3BOIIONMOHNACTOB MOCIENaPBUHOBCKOTO
nepuosia. Heomapsuwmmam, a Beieq 3a HUM MyTamUOHH3M M TeHETHKA
PA3NOARNIN OPTaHA3M HA TMPHSHAKA H YTEPAIN CBA3b MY TacTs-
yu mejoro. Onkcmposas cBoe BHUMaHMe Ha mpomeccax mugdgepennu-
POBKH, OHH YNyCTHIH HEIPePHIBHO ¢ HAM CBA3AHHLIA BayRHeHIIAi
IIpoIece MPOrpeccHBHOH MHTErpamuy.

TlepBBiME HeOoMapBMHHCTAMEA CYUTAIOT OOBIYHO He COBceM 0ea oc-
posammsa A. Yoameca, a niorga m . 'aaprona, Tax Kar A. Beiicman
HONOMEI B OCHOBY CBOefl TeOpUM B3IMAMH MMEHHO 3THX IBYX aBTO-
poB Ha JBOMIONUI0 m Ha HaciefcTBenHocTb. . I'anbrom co cBoeit
Teopueil KOPHA ABIAETCA HPAMBIM IIpeflIeCTBEHHUKOM ydeHuA
A. BeiicMana o HempepsIBHOCTH 3apOARIMIEBONl mIasMbl, a y A. Yoi-
jJeca Mbl HMEeM W OTPUIAHNE 3HATeHUA MORMQUKAOWH B SBOJIONUH,
M, B 3HAYUTEJBLHON Mepe, HpefcTaBIeHHe 0 HE3ABHCMMOM B IPOLMECCe
BBOJIONUY W3MEHEHWH OTHEILHHX dYacTell M MPU3HAKOB OPraHU3Ma.

B sToM MuI mmeeM yiKe 3aMeTHOe YKIOHEHWE OT BO3RPEHUI CaMmo-
ro Y. JlapsuHa, KoTOpoe HEe MOMKET OIEHHUBATHCA KAK MOJOMKHTENb-
HBIl BRIA/ B 3BOJIOMUOHHYIO TEOPHIO,

Y, Jlapsmun mpu3HaBam BOSMOMKHOCTH BHJIOWBMEHEHUI, 3aBUCAINAX
0T ¢CaMONPOM3BONBHON M3MEHYMBOCTH», He¢ CBA3AHHON ¢ 0TGOpOM,
I OTHOCHJ K 9TOH rpyIIe Kak pas MHOIHE BaKHEE /A CHCTeMATHKA,
Ho Oespasinmuuble MiA KUBHECHOCOOHOCTH 0COGH, BUOBHE NMPHU3HAKM.
«Ho neBosMoxHO 00bACHUTL 3TOH HPUYKIONH GecunmcIeHHOE MHOMKe-
CTBO 0COOEHHOCTEH CTPOEHUA, CTONH XOPOINO HPUCIOCOONEHHHIX K 06-
pasy mamu kaxuoro sugay [ 1939, c. 428).

Hpome rtoro, m 510 Mul 3fecr mogaepxusaeM, . Jlapsun mpusHa-

BAI, 9T0 ¢...MHOTME MOpPQONOrAYECKHe M3MEHEHAA MOTYT OBHITH OTHE-
CeHBI Ha CYeT 3AKOHOB POCTa W B3amMojelicTBHA wacTeil, HesasHcHU-
Mo ot ecrectsernoro orGopay [1939, c. 431). «Jlame B ToM ciyuae,
Korma or6op mpuMeHANCA Jed0BEKOM JIMINL K KaKkoMy-RUOYOL OfHO-
My OPU3HAKY,— YeMy JIyYIIAM OPEMEpOM MOTYT CIYKHTh HANH
KYyAbTypHBle pacTeHHS,— MBI HEW3MEHHO 3aMeYaeM, 4TO €CIU 3Ta Ofi-
Ha gacrp, 0ygb TO MBETOK, MION WIH JUCTHA, BECHMA CHIHHO M3MEHU-
Jach, To m Fpyrue TACTH TMOUTH BCE TPETEPIIeNU JeTKNe M3MEeHEHWS»
(1939, c. 427]. Opuum cirosom, Y. JlapBun npuaaBaj OrpOMHOe 3Ha-
CHHe «COOTHOCHTENBbHOM M3MEHUMBOCTHY dacTeil B mpomecce SBOJIO-
LUK, a ge paccMaTpHBAJ OpraHW3M KAk CyMMY HEe3aBUCHMO HAPYT OT
APyra MasMeHAIIUXCSA MPABHAKOB.
Bnmeemny TeM B Teopum A. BeiicMama momyumnm ngnsneﬁmee pas-
N mMenno B3rAAAsl A. Yommeca o mezaBHCHMON M3MEHYMBOCTH
Homn P:IalRon H 0 npomecce eCTeCTBEHHOI0 0T(Opa, MAYIEro IO 3THM
N CHMBIM TNDUBHAKAM, a He IO opraHusMy B mexom. ITockombky

Teopum A. BeificMama MBI UMeeM COBEDIIEHHO BAKOHIOHHYIO KOH-
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fenmuio, Haubosee TOMHO OXBATHIBAIIYIO IPOGAEMBI DBONIONUOHHOM
Teopun, HO BO MHOTOM WALyl Bpaspes ¢ momosxemmamm Y. [lapsu-
HA, HAM OpHAETCA OCTAHOBHTHCA HECKONbKO NOApo0HEee Ha OCHOBHBIX
€6 DOJIOJKEHUAX.

B reopum Jlapsuna ecTecTBEHHOMY OTOODPY OTBOJHUTCA COBEpIIEH-
HO ompepeneHHO® MecTo. B Gopnbe 3a cymllecTBoBaHMWEe NPOUCXOMUT
IpeuMyIecTBeHHOE MepeKUBAHUe M PasMUosKeHme TeX ocobeit opmo-
ro BHJA OPraHU3MOB, KOTOpDhle B IIeoM Oojiee MPHCIOCOOIEHE K JaH-
HLIM yclnoBmAM cyriecrsoBanua. OTGop TPOMCXOAHT, CAEXOBATENLHO,
MKy OCOOAME OJHOTO W TOTO K€ BHJA U BeleT K IPOIPecCHBHOMY
HpPUCIOCOGIEHAI0 HTOr0 BHAA K H3MEHAIIIAMCA KU3HEHHBIM YCIIO-
pusaM. Hax muoroxparno mopueprusanx Y. JlapBuE, ecTecTBeHHEIH OT-
fop He 00BACHSET BO3HHKHOBEHUA N3MEHEHMH, a TOIBKO MX HAKOM-
nenwe B onpefeneHHoM Hampapienmu: «VIHBre maske BooOpasuianm, IT0
€CTeCTBeHHHIH 0TOOD BHI3HIBAGT W3MEHUWBOCTH: MEKAY TeM Kak OH
NpeAnoaraeT TOIbBKO COXPaHeHHe TAKMX N3MEHEHUH, KOTOpHe BO3-
HOKAT W IOJE3HE OPTaHU3My NpH JAHHBIX KASHEHHHIX YCJIOBUAX)»
[1939, c. 328].

Mesmny Tem BeiicMan momiesl mMeHHO IIO DyTH «00BACHEHUSA» ca-
Mo M3MEHYMBOCTH HOCPEJCTBOM pACHPOCTPAHEHHMsS NMPUHIHNOA ecTe-
CTBEHHOTO 0T6Opa HA COBEPIIEHHO WHEIE KATETOPUM ABIEHUI, HMEHHO
Ha Ipomeccsl, MpoTeKaoIue BHYTPH CaMOro OpraHumsMa. B OCHOBY
9THX TpeAcTaBIeHuN jerna muichar B. Py o smawenunm «GopnOpr ga-
creii» u BHYTpPeHHEro orfopa B mpomecce WHAMBM/YANbHOTO Pa3BUTHA
opranusma. Ilo mMEeHwio Py, pasjudnbie oprambl, TKaHU, KICTKH I
naske MOJNEKYXH! Goprorca Me;xay coGoil m3-3a mumu. Ilpum stom mo-
Geyxpmaor Gomee cuiIbHEE, (yHKIHOHHPYIOU(HE DIEMEHTH, B TO Bpe-
MA Kak OesmesaTenbHBEIe dYacTH HocremeHHo artpoupyiorca. Takmm
nyrem B.Py nurancs o0bAcHUTE ABIEHWSA HHAMBUAYAIBHOH IIpHC-
0COGAAEMOCTH OpPraHM3Ma M IIPONECCHl pasBHTHA HNogdac ToOHYaii-
mux (GYHROUOHANBHEIX CTPYKTYp. I'Mmoresa «0opb0Bl dacTeii» He
BHIJIED/KABAET KPUTUKH, KaK 5TO OBUIO OTMEYEHO YiKe MHOTMMH aB-
TopaMu. M 3necs He OyleM Ha 9TOM OCTAHABIMBATHLCA, TAK KaK BTO
BBHIXOQUT 32 DaMKH Hame#r tembl. BeilcMar BocUpUHAN 3Ty TOUKY
3peEAs AnsA 00bACHEHMA HEHACTeNCTBOHHOHW, MomufWKAOUOHHOHR m3-
MEeHYHBOCTM; OH HE OCTAHABIWBAETCA, BOPOYEM, Ha HEH, Tak Kak,
OO ero MHEHHNIO, 0HA Ee HUrpaeT HAKAKOH pONM B IpoIecce HBOJIO-
mmu. OnBaxo oH paspaGoralt jmanee TpeACTABACHHME O MOJEKYJIAPHOM
ordope B.Py um nwrtames takum olpasoM O0BLACHUTL ABIEHMSA Ha-
caeficTBeHHO wsMeHumBocTH. Hak msBecTHo, BeficMam mepBomagainb-
HO cUMTa] HCTOYHUKOM IOcAe[HENl «aMPUMHUKCHCH, T. €. COSIHHERHE
B ofiHOIl KieTke (3WroTe) ABYX, BCErfa HECKONBKO Da3IMIAlOIUXCH,
POUTeNbCKUX HACHENCTBEHHLIX cyOcramnmit. B paxbvmefimem om, of-
HaKo, riy0Ke paspaloTai; yveHNe o «3apOABILIEBOHl MiasMe» u IIpH-
men K BHIBORY, 4TO, HIpag OONBIIYI0 polb B KOMOUHATHBHON W3MEH-
YABOCTY, «aMPUMUKCHC He MOKeT CO3[aTh- HOBHIX M3MeHenwiy. I1o
ramorese BeficMana, sapojslmmeBag OIasMa COCTOMT M3 JOBOJBLHO
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ca0HOH UepapXuu HACHENCTBEHHBIX e[HHII (6modhopsr, meTepMU-
HaHTHl, UL 1 HJAQHTHI), M3 KOTODHIX HauOOmblIee 3HATEHIE MMEoT
(eTePMEHANTE», T. €. ONpefieATeNH W3BECTHOTO PO KIETOK,
a CJe0BATeNbHO, W OTHEJbHBIX cBoiicTs oprammsma. Ilepsomcrownm-
KoM HACIeACTBEHHBX w3MeHeHmil BeiicMam cunTaer mpAMOe BO3-
jeiicTBIe BHEUTNNX ()aKTOpOB Ha 3aposismesylo Iurasmy. B cmry
reX WM UHBIX DAsjuuuMil 5TH BO3JEHCTBHA CKA3LIBAIOTCA NPEHMY-
[mecTBeHHO HA OJHHX WM JPYTUX JeTepMUnaHTax. JT0 NPUBOAUT K
HEeKOTOPBIM DPAa3iuinaM B mX murasmu. OfHM JeTepMUHAHTH CTaHO-
BATCA HEMHOro cuibHee, Apyrme ocxabamiorcsa. Ecanm BosHMKIM Ta-
KOTO POZA PABIUIUs MEIKAY /eTepMUHAHTAMH, TO B JaJbHedmeM oHH
TONBKO ycmnmBamoTea Grarofapa BEyTpeHunedl OophGe. Domee cuapHbIe
[eTepPMUHAHTEl ABIAIOTCA W (ojlee aKTUBHBIME B Ipoljecce M3Biede-
HEg NUIEBOr0 MaTepHalla, OHH GBICTpee pacTyT M IMpousBoAaT Goxee
cmIbEBX moToMKoB, Ha monio Goxee cialbix MeTePMUHAHTOR OCTAET-
cA MeHbIIe IWIW, H B pesyisTaTe OHuM ocaabugiorcsa eme Goabie,
yMeHBINAKTCA MM Raxe ucuesalor. G ycuieHmeM [@TepMUHAHTOB
cBA3aHO NPOTPECCHBHOE pAasBUTHE OPraHOB MK NPUBHAKOB, a C MX
ocrafieHueM — perpecc, PefAyKOHA COOTBETCTBYIOIIMX 4dacTeil. 3a-
4aTKoBBIA 0TGOD, BO3HWMKAaA Ha 6ase ciaydaiinoro msMeHeHWA, BEJeT,
CIIeJI0BATENEHO, K OMpPEIeNeHHO HANDABICHHON HACIEe[ICTBEHHOH M3~
menumBocTH. TawkuM oOpasom, Beificmam mnsitaeTca oGBACHUTL Ha-
Yanbable $as3sl BOSHUKHOBEHHA HOBHIX IPHU3HAKOB B WX DPA3BUTUA M0
TOr0 YPOBHs, KOIJAA OHH HAYWHAIOT NOPHOOPETATh «CEeleKIHOHHOS
3HAUeHWEe» B Ipoiecce MApBHHOBCKOro 0TGOpa ocoleil. JtuM ke
OPTHIUTOM OHN NBITAeTCA MOIOIHUTL W CBOI0 TEOPHIO (MAHMHKCHUY
g o0BsACHeHUA DPEAYKOUHM U KMCIC3HOBEHHA OPraHOB, MOTEPSBUIAX
CeNeKIIOHAOe 3HAUEHNE.

Jlerko Buperdh, 4T0 3auaTKOBEII oT6Op BeficMana me mmeer nmue-
ro o0mero ¢ ecrecTBeHHHM 0TGOpOM [lapBuHA. 70 YMCTO CHEKYIA-
TUBHOE IIOCTPOEHME, Befymiee BMeCcTe ¢ TeM K MPHHATHI0 cBoeolpas-
HoTo oproreHesa, T. €. K NOPEACTABIGHUAM, C KOTOPHIMH caM Beiic-
MaH panblie CYMTAT HYKHBIM GopoTheA. TpakTOBKRA JETEPMUHAHTOB
KaK CcaMOCTOATENLHBIX EAMHUI], KOHKYPUPYIONIUX 33 IKH3HEHHEE
CpeacTBa, coBeplIeHHO mpousBonsHa. Haxomem, eciam Gel CymiecTso-
Balla M3MeHIHWBOCTH, ABTOMATHYECKM HAOpPABIAEMas B CTOPOHY YyBe-
TIYeHNA OPOrPeCcCUBHBIX OPraHOB N yMEHBIIEHUA pPErpecCHBHEIX,
KaK 970 mpepmonaraeT TeOpUA 3aYATKOBOrO 0TGOPA, TO 3TO HE MOIJIO
Bl IpofiTu He3aMeueHHBIM W JABHO OBINO OBl YyCTAHOBJIEHO B JKCIe-
PUMeRTANBLHEIX HCCTEMOBAHUAX HAJ YHCTHIME KyJIbTypPAMH JKEBOT-
HEIX ® pactenmit.

CYIIHOCTH, TEeODHS B3a4aTKOBOr0 orGopa HpeAcTaBader Coloil

He mpocro pacmpocTpameRme MpMENMNOB AAPBUHHAMA HA MHBIE KATe-
Topun  Guomormeckux ABJIEHMI, & WX H3BpameHHe — CBeJeHHe K
EEOCTOMy MeXaHMTeCKoMy TDHUHINNY paBHoBecus. B camom peue,
4 Teopua mpepncraBiger co00l JWIIL yUeHWe 0 PARBHOBECHUH HeTep-

UHaHToB B 3apoysimeBoli mIasMe. DTo paBHOBecH® HAPYMIAeTCA



114 Opeanusk rax yedoe 6 unUEUIYarbHOM U UCTOPULECKOM PAIEUTUL

KaK Opu CIydaifHbIX BO3jeficTBHAX BHEMIHMX (JAKTOPOB HA OTJEINb-
Hble JeTePMUHAHTH, Tak W B CJIydYae ecrecrBeRHOro orGopa ocolei,
ofmamaomux TeM: WIH HHHMH CIyJailHbIME yriIoHeEmAME. Bearoe
VKJIOHeHHe MMeeT TODTOMY TEH/EHINIO aBTOMATHYECKH YCHINBATHCA.
Jror oprorenes, mojuepkHyTHII BeiicMaHoM B 3armaBum CBOeil pa-
forsr «O zagaTKOBOM IMON0OPe KAK HCTOYHUKE ONpeNeNleHHO Hampas-
nenHoit mamenumsoctuy | 1896], mpeacrapusgeT yike He IPOCTO YKIIO-
HeHme or ydemms JlapBuHA, a caMblil HONJINHHBIA AaHTHRADPBUHU3M,
3auaTKOBH TofR0Op TIONMEHseT TeOpUIo eCTeCTBEHHOTo o0T00pa u
Helaer IociaenHol0, cobcrsenno, manmmueir. EcrectBemnOMy 0TG0pYy
OTBOAUTCH JUINb CKPOMHAS POIL MOTTUIBIUKA.

Teopma zavartroBoro orGopa BelicMaHa yike ¢ caMoro Havtama He
BCTpeTHJa HUKAKOTO COYYBCTBHA M He OKasala BIMAHHA Ha Hajlb-
Heilillee pasBUTIIEe IBONIONUOHHON TeOpWM, XOTSA CAM AaBTOP CUMTAX
€e OCHOBHBIM CBOUM fgocTuikeHueM: «B sToM mepemeceHny OpuHIuIa
orfopa 1a Bee CTYHEHW JKWSHEHHBIX eJUHAI M BaKIOYAETCA IEHTD
TAMKECTH MOHX BO33PEHUIA. IT0il MBICIbI0 M TPOHUKHYTH Ipefiarae-
MBle JIEKIMY, U €10 o0yCIOBINBAETCH, 10 MOEMY MHEHMIO, IJIaBHOe
3HAUEeHME HTOM KHUTH. JTA MBICIL NOJIKHA OCTATBCH, €CIU JAaKe Bee
ocranbHoe oraykercs mpexomamumy [1904]. Tax nmcan BeiiemMan Bo
BBEJEHNU K CBOMM H3BECTHBIM JEKOUAM II0 3BOJIONMUOHHOI TEOpHH,
U Bce jxe nMeHHO 3TH BO33DEHUA He MMEIH HHKAKOTO yCIeXa.

OnHaxo HeKOTOpHIe NPEACTABIEHHsI, CBA3AHHBIE ¢ T'HIIOTE30H 3a-
TaTKOBOTO IOAG0pPA KaK W ¢ OTBEPrHYTOIi MO3aMYHOW Teopweil passu-
THSA, BO MHOT'OM HePE:RUIN HTH THIOTeRHI W MOBOJBHO HPOTHO yKOpe-
HIJIMCh B CO3HAHMN GmonoroB. fl mmer B Bufy npejcraBieHue O He-
3aBUCHMBIX [PYyI OT JApyra mnpu3HAKaX M CBOMCTBAX OPraHM3Ma,
onpejieliieMHX B CBOeM Pa3BUTHU 060COONEHHBIMU HACHEICTBOHHBIME
efmuuIaMM — ferepMuHanTaMna. IlpencraBienne o6 opranusMe Kak
0 MO3anMKe HE3aBHCHMO DYl OT APYra MEHMIOINXCSA NPUSHAKOB I
€CTh TO, UTO0 OCTANOCH OT HeopapeumuuaMma. Ouo GBIIO PasBUTO [Iajee
B MYTaIUOIIHOH TeopWME U B réHeTHKe, UMeJo B CcBoe BpeMa 60Ib-
Imoe 3HAYeHHe M IOJHOCTHIO eIle HE H3KUTO [0 HACTOAIIETO Bpe-
MeHH.

Msicns o cocraBe OpraEMsMa M3 CaMOCTOATeNbHBIX KU3HEHHBIX
eTHUT, PARIUTHOIO MOPAAKA OYKBANBLHO AOMUHEDYET BO BCeil KOH-
nenmuu Beiicmama. OHa JemuT B ocHOBe BCex IIPefcTaBIennit 00 wH-
EUBUIYyaNbHOM DPA3BUTHM, O BHYTPEHHEM OTOOpe, 0 3aYaTKOBOM OT-
fope m o caMoM Tpomecce HBOTIONUE. BopH0a ABTOHOMHEIX JKUIBHEH-
HBIX e[AWHNI] PA3TMIHOTO TOpAAKRA moxoskera BeiicManoM B 0CHOBY
BCeX TPOLECCOB KaK HHAWBHEAYANBHOTO, TAK W MCTOPAYECKOI0 pas-
BHUTHA. .

Kax Bupno, mpepcraBieHme 06 ABTOHOMHOCTH JRUBHEHHEBIX efld-
HAL HE 03HAYAET X HOJHOH HE3aBHCAMOCTH B MHIMBHAYAJILHOM pPas-
Butnn. BelicMan mnpusmaer cymecTBoBaHme Koppedamuit. Bsammo-
fleiicTBUe \acTelfl BHIPAKAGTCA, OJHAKO, IUMIL B GOpHGe 3a KUHeHHH®
cpeficrBa. Il 3mech MBI mMeem cBoeo0pasHoe yueHHme o PpaBHO”
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pecrit. MojuUKANmu u KOPPEAATHBHBI® W3MEHEHMA MPENCTaBIAIT
s TPABXOAAMME II0Jl BIMAHMEM BHEUIHUX (PaKTOPOB HAPYMIeHHs
papHosecns. Omm He BXORAT C OpraHm4ecKoil HeoGXOAUMOCTHIO B
[rpomeccsl MANHBUYATBHO0 PAIBUTHA. dro me meobxoxnMere gaKTo-
pl DAsBHTHA, a BO3JeCTBIA, WBMEHFIOUINE eCTECTBEHHOe TedTeHue
mporeccoB. OHE TI0 CyTH TYK[Abl ABTOHOMHBIM U npedopMupoBan-
HEIM TIpolleccaM WHAMBHAyaXbHoro passutua. Hoppenamuu, Kak o
ot UKAMIN, MMEIOT 3HaYeHume IWML BPEMEHHBIX, T. €. HemHaclep-
CTBEHIBIX, HapyIieHui, He BXORAIMUX B IPONECC MCTOPUILCKOIO
paspuTHs opranmsmoB. Hn Koppendnuu, HE MOREQUKAIUM He HMEOT,
CTe0BATENbHO, HUKAKOLO 3HAYeHHS B  DBOMIONUOHHOM IIpomecce.

DBoONIONIA CcOBepHIaeTcA MyTeM OJacTOreHHBIX H3MEHeHWii B OT-
[eTBHBIX IPU3HAKAX, M €€ 33KOHOMEeDHOCTH ONDeJelATCs B OCHOB-
HOM BAKOHOMEDHOCTAMHU HTHX H3MeHeHUil (T. e. H3MeHeHHAMH Jerep-
MUHAHTOB, BOZHMKAKIAMU NOJ BIUTHEEM CIyYaifHHIX Bo3feilcTBUi
CcpefEl, TO B JambHeHmeM opToreHeTHYecKH Hapacraoufumu). Ecre-
cTReHHBI O0TGOp ocobeil mMeeT MeN0 y:Ke ¢ TOTOBHIMEH (opMaMmd,
pasBUBAOIIIMUCS He3aBUCHMo OT dToro orGopa (Ha ocHoBaHHH
3auaTKoBOro orGopa). Pomn pBmKymero axTopa SBONOIUN TIePeHO-
cHTCA C JaPBHHOBCKOTO €CTeCTBEHHOro or6opa Ha LpPOIECCHI, poTe-
Kafiue B HacaenacTBeHHoM BelrnectBe. EcrtecrBenuslii orGop lapsu-
Ha paccMaTpHBAeTCs IMABHEIM 00pa3oM Kak (PaKTop, YHMITOKAOWTI
HerofHsle (OPMEL, a He KAK TBOPUECKHH NPUHIIUI DBOJIONAIL.

PesoMupyem crazannoe 06 A. Beiicmawe.

HeogapBunmam coumiesi ¢ MO3WOWI 9YHCTOTO NapBUHM3MA, pacIpo-
CTPAaHWB IIpejicTaBlenne 06 orfope HA MHEIE SBIEHUA, IIPOTEKANILE
BHyTpH caMmoro opraummaMma. Camoe moHaTHe 0TGOpa IPH DTOM HeU3-
Gexxuo maBparmmoch. Uepes rumoresy aavaTkoporo orGopa Beiicman
Opunres K OPUSHAHHUIO CBoeo0Pa3HOro oproremesa. TeM CaMbIM IIaB-
HOe BHHMMaHUe OBIIO oOpameHo Ha MPOIECCHl, MPOTEKAINe BHYTPH
HacjeficTBEHHOI'0 BEIECTBA, a PONH ecTeCTBeHHOro orGopa [lapBumua
HUZBeJleHa [JO0 3HAYEHHWA BTOPOCTENEHHOrO, 10 CYTH — YHHITOMKAI0-
uero paxtopa (BoNpeKW MHpeyRHMM YCTAHOBKAM TOTO >Ke AaBTOPA,
NJCABOIEro «0 BCEMOTYI[ecTBe ecTecTBeHHoro orGopa»). B cmasu ¢
MOzauvuHo#i Teopmeil MHANBUAYANFHOrO PAa3BUTHL W MPUBHAHWEM aB-
TOHOMHOCTH JKH3HEHNSIX eJWHUI pPARAUYULIX KATErOPUHd CTOMT W
TIPU3HaHKe HEe3aBUCHMOCTH HacJeCTBEIIHbIX UaMenenn i OTIeJdbHBIX
Upusnakos. VlaMenenus: B oT/leIbHBIX JeTePMHHAHTAX BEAyT K M3Me-
UeHNsM B OTAENBHBIX NPH3HAKAX M CBOHCTBAX opraHm3Ma. B mporec-
Cé osBomomEE TPOMCXONAT TOCTENOBATENbHOE IIpeoGpaszoBaHme OT-
AGIBHBIX MpU3HAKOB, Yacredl, opramos. OpraHmaM TpeJCTABIAET CO-
Goiz MOBaUKy He3aBHCUMO M3MEHSIOUAXCA IPH3HAKOB.

IlpencraBnenme 06 opraEuaMe KaK 0 MOBAHKE CAMOCTOATENBLHEBIX
UPusnaron n CBOWCTB, OMpejelAeMLIX HE3ABHCHMEIX APYT OT JpyTra
gsggencmeﬁmmn e[IMHUNAMH, OKABANOCH B CBOe BPEMs B BHICILEIl

eHHI ImnomoTBOpHOH pabodeil rmmoresoil. BemoMitma, 4To 3aKomb

CHReNn TOMBKO W MOTME GHITH YCTAHOBNEHSI GIArOAAPS TOMY, UTO
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Bece BHEMAHWe HCCIAE0BATENA OBIIO COCPEJIOTOYSHO HA OTHENBHEIX
pesko BHIpakeHHBIX TNpusHaKaX. OrpoMHBIe ycmexu BCero MepBoro
pTana pasBUTHA FeHeTUKH 0OYCIOBJIEHHI DTOH KOHIENNUeH, BOCIPUHA-
Toit u ofocrpennoit mpesxe Beero I'. me Opusom.

" B cBoeit myramuonnoit Teopunm I'. me Dpm3 recHo MpUMEIKAET K
npepcrasiennam A. Beiicmana. Opmako BMecTe ¢ TeM OH €e yiie
BOONHE CO3HATENHbHO IpoTmBomocrasisier teopum [lapsuma. IlomoGmo
Beitemany, I'. ne @puz Taxxe OpUHEMAeT COCTAB KayK/(OT0 OpPraHma-
Ma u3 pezro o00coOIeHHBIX, HAacIeACTBEHHHX cBoiicTB. OmEaKo B To
BpeMs Kak Beiicman Muicaur ceGe HaclefCTBOHHEIE Npeolpa3zoBamms
OTHEeABHEIX MPH3HAKOB IOCTENEeHHO HApPAcTAalOIIMMM, B CHIY KOJHTe-
CTBeHHBIX W3MEHEHHH B COOTBETCTBYIOI[UX jeTepMEHAaHTAX, . ne
Mpuz moctynupyer BHesamHble CKaukooGpasusle mamemenma: «Oco-
GeHHOCTH OpraHM3Ma CHaraloTCi W3 PEe3K0 OTIMTAIINUXCA APYT OT
ApPYyra eJUHUIL...», «IEePEXOMEl... TAK Ke MAJN0 BO3MOJKHBI MERAY DTH-
MH efUHNANAMHN, KaK MEMKIY MOJEKyJlaMu». B cHIy BHe3amHBIX CKAd-
KOoOOpasHbIX M3MEHEHWH B OTHETBHHIX NPM3HAKAX BO3HUKAIOT CPasy
HOBEIe (JOPMEI — HOBEI® dIeMeHTAapHSIe BUAR (sxoppmaHonsr). Hosbie
BUJIBI, BOZHUKIINE IyTeM CKATKOOOpasHOro M3MEHEHHA, WIN MYTALONH,
OKAa3LIBAIOTCA Cpasy BHOJHe CTOHKMMM: «BuIiiAs M3 MaTepHHCKOro
BH/la, HOBBle BUJILI TOTYAC CTAHOBATCA HemsMeHHHIMHU. J[aa nroro He
tpefyeTca pama IoKOMeHU#, nmKaxoi#r GOpbGHL 3a CYIecTBOBAaHme,
HUKAKOTO YCTPAaHEHWs HEeNPUCHOCOOMeHHBIX, HHKAKOro MoAGOpaY,
Taxum obpasoMm, ge @Dpms, mo coGCTBEHHOMY CBOEMY OpH3HAHHUIO,
«00'BeIHAET MONOKEHWE 0 HeWSMEHHOCTM BHIOB ¢ Teopmeit mx 06-
Olero TPOMCXOMIEHHAA», T. 6. ¢ HBONOINHOHHON Teopueil. Taraa cBoe-
o6pasHasg 9BONIONUS NPOMCXOMUT NAPOKCH3MAMM—B3PHIBAMI BHJIO-
o0pasoBaHuUs, IPM KOTOPHIX MATEPHHCKAN BWJ PaclafiaeTcs HA MHO-
/KeCTBO HOBHIX. Doiee mim MeHee JIHTeNsAbIE MEPHOJA MOCTOAHCTBA
TAHHOTO BHJA IPEPHIBAIOTCA MYTANWOEHBLIMA NEPUOJAMU, BeyIMAMI
K 06pa30BaHMI0 MHOTMX HOBHIX (DOPM. DieMeHTApHEIE BULI BO3HMKA-
0T CKAaYKaMH, HE3aBUCHMO OT KAKUX-TN00 NPAMBIX HIH KOCBEHHBIX
BIMAHME BHemHEN cpeRel. IlporpeccwBmas sBoMOnUA cTpomTcA HA
NOCIe/I0BATEIBHOA CMeHEe KOPOTHUX MYTANUOHHHIX NEPHONOB M JJd-
TOJILHBIX TePHOIOB MOCTOAHCTBA BHEOB. KpoMe aroro, moBOJLHO da-
cTO HaOMOJaeMBle DPErpeccHBHBIE MyTaldu BeAYT K 00pa30Bammio
pasHoBmjHOCTEH (KOTOPHIE, CNEJ0BATENBHO, HO PACCMATPHBAIOTCA J€
(DpuzoM kKax BosHmKatomme Bunsl). Hawxowmem, .mexoTtopoe, HO BO
BCAKOM CIIyyae MONUMHEHHOE, 3HAYEHINE B MPOIECCE HBONIONUM HMe-
eT ¥ KOMOMHATUBHAS M3MeITuBOCTH, OCIIOBAHHAA I1a CKpeI[mBalul
pasiTueHEX QOpPM MExAY coOoi.

B Myranmuonmnoii reopum Bce BHEMAHHE COCDE[OTOYMBAETCH, CIIE-
MOBATENHHO, Ha BHE3ANHHIX HACHOACTBEHHBIX MU3MEHEHHAX — MyTamld-
AX, AKOOH, MAOIMX CPasy 3aKOHIEHHBI® HOBHE (OPMEL SHATEHHE
ecrecTBeHHOr0 oTGopa cHzKaercs eme Goibmie, dem y DBeiicMaHa,
I BMECTe C TeéM fACHee CTAHOBUTCA DAa3nuuue MEeKIy IOHmManueM
or6opa y Jlapsuua u y HeOJapPBEHHCTOB.
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B teopuu Y. [lapemna Gopb0a 3a cyulecTBOBAaHNE I eCTECTBEHHBIH
or60p TMPOUCXONAT MEMIy DPasTHIHBIMU 0cobamu 00Ho2o euda opea-
nusmo6. VMenno B aToM orTGope Hamboiee TmpECmOCOGIeHEBIX ocobeit
gyl B IETOM IIOBBINAeT CBOX OPraHU3AMAI0 W TepPecTpamBaer ee
cOOTBETCTBEMHO TpeCoBammam cpexst. Y Beiicmama zasaTkoBEIE mof-
Gop TPOUCXOMAT He MKy OAHODORHBIMH, a MEMXIy DasHLIMU AeTep-
ymuagrama. ¥V I ge @Dpmsa ecrecTBeHHBI 0TGOD TPOMCXOAUT YiKe
TONBKO MEMKIY TFOTOBHIMHA DIeMEHTADHBIMU BUNAMH, T. €. MEKTY H30-
JUpOBAHHBIME HOBHIMH (hopMaMu, Meyy IpynmaMm, a He MeHAy
ocoBaAMA OfHON monydammu. Ira QopMa ecTecTBeHHOro oTHOPA,
OCHOBAHHOTO HA MeX8Ud080li KOHRypennmu (B CymIeCTBOBAHWA KO-
TOpO#l HUKTO, KOHEYHO, HE COMHEBAETCS), HE MOKET HMeTh TBOPUe-
CKOrO 3HAUGHWA B 3BONIONUU. B »TOM ciyuyae ecTecTBeHHBI 0160
pemiaeT Jmb BONPOC O TePe;RMBAHMM W PACTPOCTPAHEHHH Yike ro-
TOBHIX (DOPM dUepes YHWITOKEHNWE HemphHcHoCOGIeHHEIX K JTaHHBIM
yeaousam. EcrecTBennsiit oT60p BEICTyITaer 3j(eCh B POTH MOTMIBIIH-
Ka, VHUITOKAIOIIEr0 He/KN3HeHHbIe THIBL U YMEHbIUANOUE20 PasHo-
o6pasue OpraEmYecKux (OpPM. :

Mexny 1eM B Teopuu JlapBUHA ecTeCTBEHHHIT 0T0OD, YHUYTOMAS
MeHee TPHUCTOCOGIeHHEe 0COOM OJHOrO BUJA, TEM CaMBIM Ipeoldpasy-
er Bech BUJ B IGJOM, TBOPAT HOBHIE (IOPMEL U Y8eAUUUBAET DA3HO-
o6pasue opramnveckux opM. ITo rIyGoKOoe pasauIme B MONMMAHIE
ecTecTBeHHOro orGopa JapBuHOM H MyTAMUOHMCTAMM [0 CHX IIOD
ele He BIOIHe 0CO3HAaHO. B remeTHre eme ROBOJBHO YOOPHO Jep-
marca npepcraBieHns je Ppuza, mopgep:KaHHEE R0 DOCTIETHETO
spemenn T.I. Moprasom u ero mxonoi.

PaspuBmasgca B HLIHENTHEM CTOJETHH TedeTHKa BOCHPUHAIA
Baraagsl I'. e @pusa (a B sHadnrensHO Mepe u A. Beiicmama) m
HnepeHecia ero MpPEeNCTABIEHNE 0 HEW3IMEHHOCTH BHUIOBHIX HPH3HAKOB
Ha HacxejcTBeEHyI cyGcrammuio. Fenu Beifieman rosopun o croiiko-
CTH 3apOXBIMIEBON MJIA3ME, TO 9TO HE O03HAYAJO €e HeM3MEeHHOCTH.
HaoGopor, BeiicMam IpH3HABAT BO3MOKHOCTL KaK CIYTAilHBIX, TaK
1 3akoHOMepHbIX (OpTOreHeTHYECKHX) ee w3MeHenwmit. llaMeHeHus
TeTepMUHAHTOB MBICIUINCH UM TOIBKO KAK KOMUYECTBEHHEIE M3MeHe-
HUA B Pe3yibTATE BUEINHEX BIMAHUHE ¥ #X Gopn6H 3a mmmry.

Onuaxo reHeTmxa MONBITANACH BHECTH HajbHEHIIMe OrpaluIeHud.
JKCIepUMENTEl CKPEINUBAHMA TOKABAIH JefiCTBUTENBHO HCRIIOIATE-
JIbHYI0 CTOMKOCT, HACTENCTBEHHBIX enaumnni, Tar Kak GOXbIIAHCTBO
Myranuii ummeno perpeccHBHHI XapaxTep WM MOIJIO OBITH TAKUM
o6pasomM mcromKoBamO, To GHUIA BHICKAZAHA IMIOTE3d, WTO HACTES-
CTBeHHLIe emuHUIBI, TEHHI, HEH3MENAEMEl ¥ MYTAalUM MPEJCTABILIOT
0G0l pesymbraT BHINAGEHMsT OTHEABHBIX TEHOB U3 HACKEHCTBEHHONO
Bemecrsa, Tak BOBHHKIA THIIOTe3a TPHCYTCTBUSA W OTCYTCTBUA Te-
How (Barcon). Mpencrapienne o Hem3aMeHAEMOCTH reHOB MPHBEIO C
I0THYeckoff meOGXOAUMOCTHI0 K TONBITKAM OGBHACHUTH BCIO IIPOTPEC-
CUBHYI0 HBOMIOIMIO yCTAHOBNENTEM JUITh HOBHIX KOMOMHAIUA reHOB
B Pesyasrare ckpemupamus (Jlorcm).
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TeneTnka OBLIa BHIEYMKIEHA OTKA3aTHCS OT CBOMX IPeACTaBJIer
mox nmaBienneM ¢arTos. fIBIeHMA MHOMKECTBEHHOTO aienoMopd
Ma, a 3aTeM yCTAHOBJeHHe OGPATHBIX MyTAlMil OINPOBEPTIN TUIOT
TIPHCYTCTBMA MW OTCYTCTBHSA, a BMecTe € TeM H IIOJIOfKeHHe O He
MeHseMOCTH TeHOB. I'eHsl, HeCOMHEHHO, uaMeHsieMbl. OIIAaK0 KAKC
HCTOYHMRY WX n3MengeMmocTn? MexaHnUcTHUeCKMe NPeACTABICHNs
pOXE CPENbl B OTPEMeNeHHN HANPABICHHA MyTAaNUNORHONR H3MeHYN
CTH ONpPOBEPTHYTH MHorowncieHHmME (axrtamu. [lostomy Oypy
Hasd JIOTMKA, 0TBePraf 3HAYeHue BHENTHeTo (arropa, MImeT HCTOW
KOB MYTAaI[MOHHBIX M3MEHEHN{ HAacJeNCcTBeHHON CYGCTAHIMH BHY
nocienrnet. Orciofia aBTOTEHETHYECKME B3TIABI OTPOMHOTO GONbIN
CTBA COBPEMEHHEIX TOHETHKOB. JKCIIEPUMEHTAIBHOE IONYICHNE !
Taumii Mo BIMAHMEM DPEHTTeHOBBIX Jaydedl y pxposodumiasr Mémmep
a 3aTeM [APYruMU aBTOPAMM ¥ HA JPYrux ofnLexrax, a Takxe a
JIOTHTIHHH PesyabTaT OTBITOB € APYrUMH (arTOpaMm, Kak TeMIe
Typa, XUMWYecKWe arenThl, MOKA3AIM, YTO ILPH HTOM IOIYYAI
Pa3IMUHBIe MYTAIM¥, M3PEAKA BCTPEYAIOIIecs W He3aBHCHMO OT
HOOHBIX SKCIEPUMENTOB. I109TOMYy BO BHEIMIHHX areHTax HeJb3f
meTh cremnduueckns BosGynumreneli ompemeidenusix myrammit. O
ma OypiKyasHas JIOTMKA BefleT K OTPUIAHMI0 Kakoil Obi 10 Hu Ok
ompeJeIAINed PoxM Cpefs! W BO3BpAIIAeT OYP/KYa3HYIO MBI
BHOBb K AaBTOrGHETHYECKOIl KOHIeNOWU. DBHemnue pasjpaysure
KaK peHTreH, TeMmepaTypa, XMMI4eCKUe arenThi, MOTYT JUIIb YC
purts TedeHue MYTAIlmOHHOrO Hpouecca, UCTOYHNMKA KOTOPOTO XO
HATCSA B CBoOicTBAX caMoif HacliemcTBeHHO# cyOcTammmu (TreHo
B cBasm ¢ 5TEM B DBOJIIONUOMHON TEOPHM B HACTOAIIEE BPEMs pel
TEILHO IIPE0HIaNAI0T PASINIHEIe ABRTOTEHETHYECKHE TeTCHI.

Msr, ofHAaKO, He CTABHM 3Iech cBoeil samadeli pasbGop obimero
CTOSHNUS DBONIOIUOHHNOT0 ydeuwms. Mpr ofpalmaeM riraBHOe BHIMAY
Ha TonuManue caMoro oprammsMa. OH OCTAeTCs W Y ABTOreHETH
TOIHOCTRI0 PACYNCHEHHBIM: OPraHM3M — 3TO CyMMa INPH3HAKOB,
pefengeMbiXx B CBOeM DPAa3BUTHM UBBECTHOH - KOMOWHAWMWEH rem
Iembl, mpaBja, W3MEHAEMEHI, HO HTH HU3MEHEHHS HE3aBHCHMEI
BHENTHEe# Cpebl.

Jlormueckoe 3aBepmieHMe HAXOGAT B3TJIANLI BOJIONUHOHUCTOB B
POTO IIePHONa PASBUTHUSA TeHETHKA B Teopum mpeagamramnum JJ. He
[Cuénot L., 1911, 1932], wxoropoit, mo cyrm, caegyror Il
[A. Parr, 1926], Iseermopr u MHOTMe Apyrme TeHeTmrW. Ia Teor
mpeagauTalWy, T. €. TPeBAPUTEIBHOr0 TNPHUCIOCOONeHns, HAM I
TeTcs HEMHOro OCTAaHOBUTLCH, TAK KAaK 3/I€Ch OCOGEHHO ACHO B
9T IpeficTaBieHNe 00 OpraHmU3Me KaKk 0 CyMMe IPU3HAKOB HTPUBO;
K COBEpIIeHHO Hepa3pemuMbIM TporumBopedusaM. IlomoGmo mapyr
aproreneTnkaM, Hemo momaraer, 9ro ecrecTBeHHLIH oTGOp UM
BHAYeHNE KOHCEDBATHBHOTO (DAKTOpPa, COXpPAHIIOMeEro o6EITHO CP
HEfl THH, T. €. YHUYTOKAIOMIETo 0COGH, yRIOHAIIMUEecs Golee 3aM
HO oT oToro THma. IIpw WaMeHeHWH cpeB! ecTecTBeHHbIH 0TGOP
paer poxb QuUIBTPa, IPONYCKAOIEro B HOBYID CPELy TONLKO TO, ©
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ke IIPHCHOCOGIeHo K 310l cpefie. J{eHO IPHUBOJUT B [IOKA3ATENHCTBO

cBOMX MOCTPOGHNU (DAKTHI TAKOTO DOJA: IPH CHCTEMATHIECKOM BHe-
coHHU JKUBOTHBIX IPECHOBOAHOE (ayHEI B CONEHBIE BOABI MOSKHO
yCTAHOBUTB, 4TO HOBAS cPejia JOIyCKAeT BCEJNIeHHe I DA3MHOKeHWe
T0ABKO TeX IIPECHOBOJHHKX (DOpM, KOTOPHIE II0 CBOMM HACIEJICTBEH-
HHIM CBOMCTBAM CIOCOGHBI AKKIMMATH3NPOBATHCHA B ITUX CIEIHAID-
HBEIX YCI0BusX. Bee cBOGOXHSIe MecTa B IPHPOJe BCETAA 3aCEISI0TCA
HOAXOMNANIMME OpraHU3MaMH N3 oOoKpy:kamoomeir cpeanl. Hacemenme
3a0pOLIEHHBIX IIAXT COCTABIAETCS HCKIIOYUTENHHO U3 TAKAX TIpef-
cTaBUTeNel ORpyMRamowmeit aynsl, KOTOpsie BOOOIIE ITIOOAT TeMHOTY,
CHIPOCTh.

B rarkux cdarrax Msl, KOHEIHO, He MO’KeT BUAETH RAKUX-Ii60
JAHHBIX B IONB3Y T€OPHUH UPeajanTaluy, DOCKOAbKY 34ech H3YJaINCch
OUIIb 3AKOHOMEDHOCTH PACCeNeHWS OMpeNeJeHHHIX (OpM, a He uX
npeoOpaszoBaHMs B SRBOMIIMOHHOM Iporecce. ['opasgo umrepecmee
cuaemyiomue (GaxrTbl; MBI 3HAEM, 4TO GONLIIMHCTBO MOPCKUX JKHBOT-
HBIX ¥ 0CO0EHHmO, HAIpUMED, PAKOB OTKIANHIBAET MHOTOYUCICHHLIE
MeJKHe A, W3 KOTOPHX PA3BUBAIOTCA XapaKTepHEIE JTWIMHOIHbIE
(opMBI, BefylmHe HepeAKO IJANTEABHYIO IIJIarHYecKyl0 >KUSHL. Jiu-
YHHKY NPOXOJAT HEepedKo ey cepuio npeo0pa3oBaHuUi (cMmeHa ju-
yHHOYHEIX (hopM, MeTaMopho3) KO0 OKOHYIATENALHOIO CHOPMHPOBAHUS
Bapocuoit opmur. Tak, Hampumep, [JIs BHICOIMX DAKOB XapaKTepPHB!
CTaguM: HAYILIMYC, METAaHAYHIWUYC, 1IPOTO30€a, 30€a, Mera3oea, MU-
suc. Mesxpy Tem npecHOBOJHEBIE }KUBOTHBIE, B 9aCTHOCTH OOBIKHOBEH-
HBI@ DPAKH, XADAKTEPU3YIOTCA TeM, 9TO OTKJIAMLIBAIOT OTHOCHUTEIHHO
Kpyngble giina B HeGONBLIOM 9HCIe W 9TO U3 DTHX SUI[ MOYTH IPI-
MO, MWHys MHOIOYHCIeHHbIe CTafNM, Pa3BMBAETCS MOJOA0E 3KUBOT-
Hoe, cOPMHpPOBAHHOE YyyKe MO THOy B3POCIOro. Vi3BecTeH IebId
pAx QopM THINUYHO MOPCKHX pParoB (Kpalbl, KPEeBETKH), KUBYIIUX,
OZHAKO, B IIOJNYCONEHHIX WM IPECHBIX BOJaX ycTheB pek (kpab
Potamon u wupesersm Palaemonetes varians m Palaemon). V¥ srux
bopM, B oTmmume or WX GMIDKANMAX MOPCKUX POAMYEH,— KPyIHBIE
Afna m moYTm mpsMoe pasBuTHE. I{eHo yKaseBaeT, 4TO OOBIYHEIE
MOpckue (HOpMEI, o0mamaoI(Me MEIKAMA SHIAMH ¥ JUIHHRAMU, HE
MOryT mOAHATBCHA B PEKU, TaK KAK UX JMYUHKI CHOCATCA TedeHueM
o0parHo B Mope. Tombko Te (OPMBEI, KOTOpHle Yike HMeIOT Goiee
Kpyuusle sina U COKpameHHOe PA3BUTHE, MOTYT IIPEO0JeTh TedeHue
1 mpoHmKHyTh B peru. HoHeuno, 370 He 3Hadmr, 4T0 Tpedyercsa cpa-
3y monmoe paseuTHe TpefyeMoro mMpHU3HAKA, IOJIHOE MPHCIOCcOOIeHye
K cosepmrenno wmHo#l cpege. llepexoy B HOByI0 Cpefy IPOMUCXONUT
Tocremenmio. ITocmemoBaTeNHLHOCTS (IIPUCIOCOOMEHUAY €CTH IIOCITEN0-
BatennnocTs 5BOMOINMA TPH IIPOXOFKACHHN depe3 P IPOMEKYTOd-
HbIX aramos. B pamnom ciydae QopMbi ¢ meMHOTO Gosee KPYIHBIMU
AUDamMu MOTAW MPHGIIZKATECS K YCTHAM DeK, OPMBI ¢ emfe HecKOIb-
KO Gomee kpymHBIME mifaMm 3acemsmu 5TH yerhba (mpuueM, 3aceime-
Hue wmorimo TMPOMCXOAUTH CHAYala JMWIIL B3pociaod ¢opMoil, B TO
BDeMs kax IMUMHKN CKATHBAJNCH HASaj B Mope M T. TM.) M TOJIBKO
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$opMb ¢ Hambomee KPYHMHBIME SHNAME M COOTBETCTBEHHO TIPAMEIM
pasBHTHEM MOIIN TOJHIMATHCA BHINEe Ho TedeHmio per. H aromy
cienyer npmOaBATh, YTO M Yy UMCTO MOPCKHX (IOPM PAKOB BCTPeda-
I0TCA MHOrga prHHbIe Hﬁﬂa C UPAMBIM pas3BuTUEeM!: TAKOBBI OMap,
pax Nephrops norvegicus u mexoTopsre suisl Thalassinidae m Alphei-
dae. Mopckme HemepTmHH poma Prostoma wumerT TOKe Hpamoe
passuTHe B OTAHYNE OT GOJLIIMHCTRBA CBOMX popmueil. ExmHCcTBemnag
M3BECTHAs IIPeCHOBOAHAs HeMePTHHA IPHHAJIEKUT NMEHHO K HTOMy
pony.

ITpucoocobnenns, mo3BoNAIOIIYe BUIY KHTH B AAHHOM cpene,
T. €. IJIA DTOH Cpegsl COBEPHIEHHO HEOGXOAWMEIe, IOABISITCA IIg
TEOPHN MPeafanTaluy elle ¥ NPeJKoB B KAYeCTBe MpeJBapUTelbHOro
mpucrocobmeHusA. VX MOJKHO BCTPeTHTH TO TyT, TO TaMm Y BHOB,
Hacelg0MmuUX coceHue 00JIacTY WU COCeJHUEe CpPebl, KOTOphe Obiny
yKe pauplie 3aceieHbl. TaM OHM HOCAT XapaxkTep 0COGeHHOCTeN mH-
quPepeHTHHX, MOLYIONE3HbIX U MOABMINCL OHH TAM CAYYafiHO Kak
ciygafiHble BapHAOWKM W HeT OCHOBAHUA NCKATh HM OGDBACHEHWS y
Jlamapra mnu y Japeuna. Ho, Giarofaps mpuCyTCTBHMIO STHX Hpef-
BAPUTENBHBIX HPUCIOCOOIEHNH, MAaHHEIE BUAH MOTYT TMOKWMHYTH CBOK
IPUBHIYHBIE YCIOBUs OOMTAaHWA M TepefiTM B HOBEIE, elle HIKeM He
3aHATHIE MeCTa.

Taxnm oGpasom, HeHo mpmxogmr K BBIBORY, 4TO «TPHCIOCOOTe-
HUe» yRe TMpeACYyIiecTByeT X (POpMa BO3HHKAeT He3aBICAMO OT cpe-
net, IlpucmocoGnmennme He ecTh pesyabrar orGopa oupefeneHHOR
CTPYKTYPHL B HFAHHOM cpefe, a pesyibTaT BHIGOPA IOAXORAIIEH cpe-
asl s pamvoil crpyxrypst (Davenport). He muma samser wa dop-
My 3y0oB, a »r1a mochemuas {(¢opMa) ompededser popy UMK
(0. Aichel). Mcropus passurus GyropkoB Ha KOpeHHBIX 3y6ax mo-
KaspiBaeT, 4T0 3TH CTPYKTYPH HOJIKHS! GHLIA NPENINecTBOBATH TEM
QyHKIUAM, KOTOpble OHEN [OMKHBI BHIomHATh, (Osborn). Ecam me-
IMepHbIe JKABOTHBIE CJENBl, T0 HTO He NOTOMY, 9TO OHH ;KHBYT B IIe-
miepax, a, Hao0OpPOT, OHM MOTYT JKUTHh W JKUBYT B TEIMEpaX IOTOMY,
910 OHN cdendl, u T. A. Ilpm sBomOmuM opranmsMoB He OHM IIpH-
CII0COOIAIOTCS K cpefie, a, Hao0OpoT, (PUIOTeHe3, KaK He3aBUCHMBIH
0T cpejsl TpoIecc, BefeT OPraHW3M dYepes IOAXONANNYI0 [ HEro
(mpn mammoM ero crpoemun) cpeny (A. Parr). Bapocioe xmpoT-
HOe IIPH 9TOM YacTo AKTUBHO OTHICKHBAET HOAXONAIYI0 i cebd
cpeny.

IdTH B3WIAAB AOCTATOYHO HONHO OTPAKAIOT TEOpPEeTHYECKHe IIpes-
CTABIEHAA COBPEeMEHHOTO MYTAT[MOHW3MA, T. €. OTPOMHOTO OOJBIIMH-
cTBa COBpeMeHHHIX TremerukoB (Brmiowas T.Moprana m ero mxomy).
EcrecreerEOMy 0T00pYy mpM 5TOM HpUAeTCA JHING 3HAYEHUE I3BE-
¢THOro (uUIbTpa WM QaKTopa, pPACIpPeAeNsIOmero OpraHu3Mbl IO
semie. TBopUecKas poib eCTECTBEHHOr0 0TGOPa B HpoIlecce DBOIIO-
I{IM TOJHOCTHIO OTPUNAETCS.

Ecan, omnaro, paccMorpers Tor (JaKTUYeCKWil Marepuati, Ha KO-
TOPOM OCHOBBIBAETCA 9TO TEOPETH3WPOBAHUE, BeAyIIee HAC B HOHC
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xax TBODIECKOro HAgana Hasaf, K HeaJusMy NOAAPBHHOBCKONO Ie-

Ao/la, TO CTAHOBUTCA COBEDIIEHHO $CHO, 9TO BCA JOTMKA HTHX
Bo3gpengﬁ TMOCTpoeHA Ha M30JMPOBAHHOM PACCMOTPEHUH OTIENIhHBIX
myTanuit WIM Jaee, TOYHee, HA DACCMOTDPEHNH MYTaLMOHHBIX H3Me-
peHdil OTMENHHEIX TpU3HAKOB oprammsMa. OprammsM paccMarTpuBaet-
¢s1 KAk MO3aWKa IPU3HAKOB, aHAIUBWPYETCA ero HPHUCHOCOGIAEMOCT
p OTHOMIEHAW OTAENbHBIX IIPU3HAKOB U COBEPIIEHIO 3a0BIBAETCA, UTO
p TIpoIiecce TMPUCIIOCOONeHNA BCerfa M3MeHsAeTCsl Bech OPTaHmaM B Ije-
goM. B caMOM jelie, Ka’KeTcs BechbMa YOEeMTEILHBIM, 4TO HEepPeaKue
poo0Ie MYTAaHTHI ¢ HeJOPABBUTHEM Tl1a3a OKaIKYyTCA B OOBITHON 00-
cTATIOBKE HEMMB3HECIIOCOOHBIMY — OHH THOUYT, He OCTABJIAA IIOTOM-
¢TBA, M, CIEOBATENBHO, TaKkWe «reHb» He HAKAIIMBAIOTCA B IIONY-
gamEn (B sToM OGecciopHOe 3HAYEHNME eCTECTBEHHOro oTGopa Kak
gaxropa, OXpaHAIOMEro mpucIocoflenHy0 K AaHHO# cpeme «HOp-
My»). Mexny TeM B yCIOBHAX IeI(ephl STH Ke caMble MYTaHTHI OKa-
3HIBAIOTCA BIIONHE JKU3HECHOCOOHLIMM. TOYHO TaK e KayKercs Bech-
Ma yOequTeIbHLIM, 9TO TOIHKO T€ PAKW, ¥ KOTOPHIX B DPE3yIbTATe
MyTaIlNU IOABUANCH Gollee KPyIHBIe Aifna M, clefoBaTexbHO, Goree
npsMOe Da3BHTHe, MOTYT AKTUBHO IepPecensdTbess B YCTLA PeK u Tie-
PEeXOIUTEL K JKU3HNU B IpecHOH Boje.

ITpr sTOM, OofHAKO, YIIyCKaeTcsa M3 BHAY, UTO OTHENbHBIE MyTa-
NUOHHbIE M3MeHEeHNs, TABasg MarTepHal: s DBOJIOIAY, HE COCTABIA-
10T, OXHAKO, caMu 10 cefe SBOMIOIMOHHOIO Tpollecca. B MyTamuosH-
HOM HEIOPA3BUTHM IJ1a33 HENb3s eWle BUJeTh DBOJIOMWH, TOYHO TaK
e KaK yBeJIMYeHNEeM KOIMYecTBA JKEITKA B sgifne He JCYepIbIBaeT-
¢a TIPOIlece NPHMCIOCOOIEHNsT MOPCKOTO JKMBOTHOIO K JXU3HH B TIpec-
Ho#t Bome. Hyxmo cormacmThes ¢ 3amMeuaHueMm majieosTomora [lom-
nermroro (Pompecky), 9To BpAM MM HXTHO3aBPH MOTIH TepeiiTd K
MHU3HY B MOpe BCJIEICTBHE NpeoGpazoBaHud KOHEYHOCTEH B JIACTHI.
HKpome roro, ommako, mpucmocoGnenywe K HOBOH cpele HUKOrfa He
OrDaHNYINBAETCSA W3MEHEHMEM Kaxoro-nu6o omHoro oprama. Ecam MBI
BIIOJIHE MOKeM JIOMYCTATH, 4TO JKABOTHEIE ¢ Ne(EeKTHEIMU MYTAIMS-
MH TIIa3 MOTYT BBHUKHTH TOABKO B Temepax (a Takke W B YCHOBHAX
noj3eMHON WM TAYGOKOBONHON KW3HM (e3 cBera), TO Belh Xapak-
TePUCTHKA IIEMIePHBIX JKMBOTHBEIX BOBCE HE MCUCPIIBIBAETCA TOIBKO
orcyrerBueM rias. Ilemepnble KUBOTHBIE 9acTO IUIIEHBLI IMUIMEHTA
B IIOKpoBax, a, KPOME€ TOTO, 4TO ropasfgo BajkHee, OTCYTCTBHe Opra-
Ha 3peHma y HUX OGBIYHO KOMIEHCHPYETCH NPOIPECCHBIILIM Pa3BHU-
THem gpyrux opramoB uyBcTB. To Ke caMoe xacaeTcss POIOIUX I103-
BOHOUHBIX u TIy6OKOBOAMEIX pHI6. Bemomumm xots 6B paspurne
CBoeoOpasmoro mymaibla y PpOoOMUX OeszHornx aMmPuOHH — rIMHO-
buomn.

Beckpourbie macerxoMble oKeammIeckWX OCTPOBOB He TONBLKO Oec-
KPBUTBI mam 06;afaroT HETOPA3BHTHIMYU KPHIMLAME. M WX WHCTHHKTHI
Upncmoco6nensr k OcofeHHOCTAM OCTPOBHOM skmamm. Ilpm BerpeHOil
" name IIPOCTO TACMYPHOI TOrOome 9TH HACEKOMble HpAIyTCcH B Me-
- WTax, samumenuux oT BETpA. Hepenro GeckpsimocTs KOMIEHCHPYET-
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CA TaKe YCWICHHBIM DA3BUTHEM HOT KaK OPTaHOB IeDeNBIKeHmy
(wHOTIA TpLIraTesTLHBIE B3afHUE HOTH).

ITorepss opraHa 3pemus, GHITL MOMKeT, U OOBJACHAETCA COXPaHeHy-
em fedexTnbix myranmii (Za m To He ommoi). Mmi Bmmemu, dro g
BooOme PEeAYKIUs OPTaHOB B OONBIIMHCTBE CIYYaeB IPOUCXOMuy
BeIecTRIE OECIOPANOIHOr0 HAKOIIEHNA MYyTAlMil IO OPraHy, Tore.
psBIIEMy cBoe OHolloTMdecKoe 3HaweHMe. BpAnx IM Takas pexyKmus
OpTaHOB BOOOMIE 3acCAyKNBaer Ha3BaHWA «Ipmcnocobiennes. Onmaxg
cIydalineiM IOABJIeHNEM OTHAeNLHBIX MYTAOWH COBEPUIEHHO HeBO3-
MOKHO O0BSCHHTL BOBHNKHOBENHE MHOTHX CIOKHBIX 00pasoBammi,
SBISAOIEXCA NeHCTBUTETBHO CYIIECTBEHHKIMY TPICTOCOOIOHIAMA K
JKA3AM B TE€MHOTE (HampuMep, OPraHoOB CBEYGHHS y TIIyOOKOBOJHBIX
priG). JTO Beerna PesyNILbTAT MIMTENBHOTO DBOJNIOMHOHHOTO IIPOIecca,
a He BRIpA’KeHWe OXHOH MW HECKONBKWX CIyJafHeIX MyTanui. My
MOJKeM, IIOKANyi, NOMYCTHTh, 9TO M PeAYKIMA a3, W amrhOuumsy
TPeCTaBAAIOT PE3YIbTAT CIHYJAfIBIX MyTamuil, KOTOPHE TONLKO B
VCAOBUAX IIO3€MHOH JKM3HM MOTIN COXPAHUTHCS W CTATh ITOCTOSH-
HBIMU BHIOBbIMM HpusHakaMu. Ho torma HaM Bce ke IpPUMIETCA TIPH-
HATH, UTO BCE OCTAJLHBIC NPU3HAKN M, B YACTHOCTH, KOMIEHCATOPHOR
PasBUTHEe OPTAHOB OCA3aHUsI W OGOHAHHUA, B KOTOPHIX BHIPasKaercsd
IPOTPEecCUBHEI Xapaxrep MOpPoPU3UOTIOTHIECKEX MPeodPa30BaHNMil
HemepHeix (TakyKe POIOIMUX U TIAYGOKOBOAHBIX) JKUBOTHBIX, MOJDKIL
Onutn ObiTh WPUOOpeTeHH! YyiKe B MAHHOW HOBOM cpepme, T. €. IyTeM
IIoCJIeyIOMmeil afanTHBHON sBoMOIUY. Bexb MBI HE MOKEM JOIYCTUTS,
9T0 BCE MPUZHAKA MEN[ePHBIX ;KUBOTHLIX IOSBHINCL ¥ HUX CiIydaii-
HO — emje 70 TOTO, KaK OHW TOCeJUInch B memepax. Mbr MoxeM fo-
MyCTATH CIYy9aiiioe BO3ZHMKNOBEHNE ONHON MHINW [ayke HEeCKOILKUX
Myramui, KOTOpble BBI3BANM psA 096HL IPOCTHIX m3menenmii (Kax
aXBOMHNSM WM [asKe PeAYKIWA Iiasa), HO COBHAJeHNe I[eJoro Psfld
CIIYyYaiiHO XOPOIMO COTJIACOBAHHBIX MyTanWil, IPUBENMMAX K Pa3BUTHIO
HOBOro oprama (HampuMep, myHambla y TUMHOPUOH), COBEPIIEHHO
HeBO3MOKHO. Takwme IpeAmonoKenus Obuin Opl PABROCHILHBI TPH-
BHAHUIO IyJa.

Eme spue BBICTYIIaeT HECOCTOSTENIHHOCTDH TEOPUU IIPeajiaITaIiil
TaM, THe MBI UMeeM 0oliee SICHO BHIpAKeHHBIe NMPOMecchl MPoTpeccB-
HOM DBONIOIUN, 96M Y MeMEePHBIX ;KUBOTHBIX, ¥ KOTOPBIX OpraHm3a-
MU OKA3BIBATCS B OCHOBHOM yIpoImeNHo#. Bo3pMeM mpummep TaKo-
ro ;RUBOTHOTO, Kar xaMemeon (pme. 15). Vike oxpacka ero manexo
He IPOCTa — B KOJKEe WMEIOTCs Pa3TudHLIe, OTpPEfeJeHHBIM 00pa3oM
pacroNoKeHnEle KPYIHBIE XPOMATOfOPH C MHOTOUMCIEHHBIMH 07
pocTKaMy, CBA3AHHBIE ¢ HEDPBHOW CHCTEMOi, Yepes TOCPENCTBO KOTO-
poif OKpacKa ;KUBOTHOTO MOjKkeT Pe(IeKTOPHO M3MEHATHCA B 3aBHUCH-
MOCTH OT I[BeTa OKPYSKAWMEH cpemsl. JTOT CJIOKHBINR MexaHmaMm He
MOT OPeACcYHIeCTBOBATH A0 TOr0, KAK JKMBOTHOE IOCEJWIOCH B JIUCT
Be JIEPeBbEB, a MOT JMOIb BHIPAGOTATHCA B JOJNTOM IIpOIecce HBOII”
uvm B ganmoit cpefe. Towrmo Tak ke W XBaTaTeNbIbIe JaMLl XaMere
oma, [lnMEHEbIE KOREYHOCTH XaMeNeOHOB CHalyiemsl Tamamu B BUAC
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Kﬂemeﬁ’ npHCHOCOONeHHEIX K oﬁxgammaﬂmo BeTBeil (mpm sTOM
[poTHBOIOCTABIGHE! He OJUH HePRLI mamei Beem OCTANLHSIM, KAK y
GoABMIMHCTBA JABAIOMNX JKMBOTHBIX, & IEpPBEE TPH NAIbNa ABYM
jocTe/UM B TEDPeIHeli KOHeTHoCTH M IepBHe Ba IANbNa TpeM Io-
clefHEM — B sagueit). VI 5TO — 0YeHH CJ0KHOE IIPHCIIOCOOIEHHEe K
epeBIVKEHIII0 MCKIIOYNTeNBHO 110 TOHKHM BerTBsM fepesneB. Hu s
kaKux JPYTUX YCIOBHAX TAKUe KOUEYHOCTW Iie npurogusl. To jke
caMoe HAJO0 CKa3aTh W O TEmKOM
xBOCTE XaMeleoHa, KOTOPHIA 3aK-
pyTMBAETCA CBOMM KOHIOM BOK-
yr BeTKu. Upesseruaiino mimH-
gl A3HIK ¢ HeoObIuaiiHOH GHICT-
poroil BEIOpACHIBAETCA HA PACCTO-
gune 10 20 cM, yro mpeBHIIaeT
JIMHY BCEero Teja M JaeT BO3-
MOJKHOCTh JIOBUTH HACEKOMBIX,
cugamux Ha aucrbax. Homen
A3RIKA  pAcIIMpeH u CHAOKeH
AeIe3aMHU, BBHIIENAOINMI Kieii-
Kylo JKUgKocTh. JHuBoTHOEe He
BHIJlENAETCS  Guaromaps  cBoel
3AIUTHOM OKpacKe, [BIIKEHUA
4ype3BBIYAHO IINIABHEL, W 9TO H03-
BONSIET €My COBEPIIEHHO He3a-
METHO NpUOIMIKATECA K CBOEH
no0rprge. ITOMY CHOCOGCTBYET elje YAUBUTENBHOE YCTPONCTBO OPraHOB
3penns. Boipinme riasa CUIBHO BHICTYIIAIOT W MOTYT OY€HEL CBOGON-
mo ppamarbes. [TpuroM ABMIKeHNs 060MX TIA3 HE3ABMCUMBI APYT OT
Apyra, TaK 4TO XaMeNeOH CBOOOXHO CMOTPHT ONHEM IIa30M IIPAMO
BIepe, a APYTUM — OPAMO HA3a[J WIM OJHUIM IIa30M BBEpPX, a ApY-
TEM —BHu3. B oCHOBe 3TOTO JERUT TAKMKe DAL OYEHb CIOMNHBIX
IpeodpasoBanHmilf, B KOTOPHIX MOMKHO BUJETH JHWIIL TPUCHOCOOIEHIe
K mammoir gacTHOW oGcTaHoBRe, [lomycTAM BechbMa HEBEPOATHOE — UTO
Iasza M A3BIK IIPe0OPA30BANUCH elfe IO TMepexofa B HAHHYI Cpexy
(ocTaBmyM B cTOpOHE TO, YTO TOTHA 9TO GHLIM ObI TOMKE IIPHCIIOCOBIE-
HOS g TOBIM HACEKOMBIX, XOTs Obl HA CTBOJNAX JEPEeBBEB WM HasKe
Ha 3emie, a He «wHAUMEEPEHTHBIE WIN NONYNONE3HBIE) IPA3HAKY,
Kak aro mpepmomaraer Teopus Hemo). Torma mur momxnnl 6ymeMm Bce
e momycTHTh, 4TO IENKMA XBOCT, XBATATEJbHBIE JAIbl, IIPUTOLHBIE
TONbKO HA TOHKWX BETBSX, INIABHOCTH ABUIKEHMUI, IIPH KOTOPHIX u3be-
Taerca corpsacenne BerBeit (4T0 MO0 OB CIYTHYTH HACEKOMBIX), H3-
MEHYNBOCTL OKPACKE W T. [A.— BCE 3TO JOMKHO OBIIO OB PA3BUTHCHA
UMenHo B mamHOH cpeme, T. e. IyTeM IIOCIeLYIOIMed aganTaIym, Kak
910 mpegmonaraer Teopus [apeuna (rax jme, xax u Teopua K. Jla-
Mapka). Ecmum e OBITH IOCIeIOBATENBHEIM H IPOBOIMTEH TEOPHUIO
Upeaganramum [0 KOHIA, TO MBI Heu3GeKHO IPUXOFAM K ITPUBHAHUIO
TWha — K uygecHOMy COBIAJEHMI0 HEBEPOATHOr0 WHCIA IIOAXOJAIIAX

Puc. 15. Xaneseon (Chamaeleo vulga-
ris) Kax npumep HuU60THO20, RPUCNO-
cobuenno2o K cneyuarbrol 06CTanoere
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MyTamumii mo IeloMy PAAY OpraHoB (B CyIDIHOCTE, IO BCeMY Opra-
HO3MY).

Mz BUfMM, Kax TeopeTHYeCKUe HOCTPOGHES HEOTAPBUHUCTOB, Ik
TABIINXCA WCIONB30BATH NAHHBIE FeHeTHKH s RajbHeHedl paspa-
GOTKYN DBONIOIIMOHHOM TeopWW, MpUBENH NNUG0 K OTPUIAHMIO CAMOj
CYIIHOCTH 3BOMIONNOMHOTO HPONECca M, B KOHIE KOHIOB, K IPH3Ha-
HUI0 9yfAa, A0 K Ten3rJIajyMeIM IpotuBopeunmaM. Llpm BceMm srtoy
BCerJa OCTAGTCA COBEPUIEHHO HEMOHATHBHIM MCTOYHWE MYTAIHOHMHO}
I3MEHIMBOCTA, KOTOPAasA B TIA3aX ABTOTEHETHKOB ABAAETCA HE TONb-
KO OCHOBHBIM MATEepPHANOM [JiA TPEeoOpABOBAHUA OPTAHU3MOB, HO sB-
JAAETCSH BMECTE ¢ TeM IPOIecCcoM, ONpeflelsIomuM HALPABICHNE 3To-
ro npeoGpasosanusa (HAUpPaBIeHHAA M3MeHYMBOCTH). Takum oGpasow,
ABTOTEHETHKY CTAHOBATCA, B KOHIe KOHI[OB, BCErNa M Hem30esKHO Ha
9UCTO UAeANNCTAYECKIe TO3UINIL,

BoapmnucTBo TEOPeTHKOB HMITYT BHIXOJA M3 CO3[ABIIEroCHA TyIm-
Ka, BO3BPAIASICH K CTAPHIM MEXaHO-TAMAPKUCTCKAM LO3UITHAM,
0 KOTOPBIX MBI YK€ TOBOPUIN. IJTO HE HOPUBONUT, OXHAKO, K paspe-
NIeHWI0 Kpusmca. BOBHMKAET TNl PAN UJealUCTUICCKUX TeUeHMI.

IIpesxnme Bcero, oTMETHM BOBPOK/ICHNE HIGAJIMCTUISCKON THIIONO-
ruz 'y Mopdonoro A. Heda [Naef, 1919] u E. fAxoGerarema
[Jacobshagen, 1925], xoTopas maxomuT 3aTeM TeopeTHUECKOe 000C-
HOBAHNE B BUTAMHCTHYECKNX TPAKTOBKAX OpPraHmsMa Kak I[eJIoro.
Hogefinne «xomucrmyeckne»y mocrpoenus JIxx. Cmerca [J. C. Smuts,
1927] u Amoasda Meitepa [Ad. Meyer, 1935] sBasiorca ToKe APKO
BurajmcruyeckuMu. OTgacTm 9TO KacaeTcs Aayke TpeacraBuTelneil
(OPraHuNM3May, B3TIAAAL KOTOPHIX B OCHOBHOM HJI€aJMCTHIHH
[W.E. Ritter, 1919; J.S.Haldane, 1929; E.S.Russel, 1930;
L. Bertalanffy, 1932].

lnybura wpusmca BHABISETCS, OFHAKO, 0COGEHHO SPKO B HCEBLO-
HAYIHOM TEOPEeTUSMPOBAHHM HEKOTOPHIX JPYruX GMONOroB. 3pech
MO;kHO OBIIo OBl orMeTuTh BuTajmcroB Muckionsa (J. V. Uexkiill) =z
ocoperno Ammps (H.Andrd) u A. Meitepa (A.Meyer), a taxe
puraaucroB-nmaneouronoros E. laks (E. Dacqué) m K. Boiipnena
(K.Beurlen) m MH. Ap. 9Tu aBTOPH BO3BPam[AlOTCH B CBOUX IIHCA-
AUAX K HACTOAMEH CpPeJHeBeKroBO MUCTHKE.

ITo Boiipmeny, B Hadale 5SBOMIONUH HMeeTCs O0dbIIAsS 3ABHCH-
Mocts opMm OT cpexsl (ryGky, wummeuyHomosioctusie). [Jamee y BBIC
mux QopM ycraHaBINBAeTCS BCe O(NbIIag He3aBUCHMMOCTH Opramis
Ma OT cpejsl, Bce Gojiee BhIpaskenmoe aBToHOMHOE (OPMOOOPa30BA
Aue. B o0mem, cam oprammsm cosgaer ceGe ;Ku3HB B Oopnle C0
cpejoil, @ B STOM BBIPAKAGTCH «TBOPYECKOE ©CTECTBO IKASHUY, ML
«TBOpYECKAA BOJS JKUBOIOy, a He ciayvaiinsle Myranum (J[apszf
I cyMMupoBaHHe (yHKumit m mpucmocobmenmit (Jlamapk). B H&"
qane QUIOTeHeTHYECKNX BeTBell mMMeloTcA Menrue, ciabo muddeped”
IUpoBAaHHLIE M MAJIO mpucmocobineHnsre GopMi. B manbmeimrem mpo”
ucxoaur nAudPepeHNIPOBKA U XpHCIOCcOONeHNe, CBA3aHHBIE ¢ COM&
tmsanueit u «3acTerBammeM ¢opm» («Formerstarrung»). IIpm s10M
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gacT0 HAOMIONAIOTCA ABIEHHA OpTOreHe3a, MAPaJLTeNH3MBHl W HTepa-
cuBbl, KOHUalommecs 3areM BhiMupanumeM. llo Boiipmeny, mmenno
npncnoco6neﬁne, X0TA W Jiellaer opraHuaMbl Golee JKM3HECIIOCOOHBI-
M¥, HO C Hemd0e;KHOCTHIO BefleT mX K BHIMmpamnuio. B mpmemocoGie-
HUY BEIPQJKaeTcs OPTaHNYecKas Ienecoo0pasHOCTh MATepHH, «H3Me-
HOMed IUCTOMY THOY», WIHA uhee. JTa M3MEHA TUIY BeJeT K cCMep-
. Hocnegusas mosxer OBITI IpPeogoseria TOJNBKO NPH BO3BPANTEIIE
K ujee, K OCHOBHOMY THITY, 9TO O3HAUAET OCBOOOJKIEHME yXOBIIOTO
gagaja ¥3-IOJ BIACTH MaTePHH ¢ ee MaTepHaNbHON Ieldecoobpas-

HOCTBIO.

2. Konkpernsie neciuefoBanua GaKTopoB 3BOJIONUT

Hapsangy ¢ takuMm GeCIOYBEHHEIM TeOPeTH3HPOBAHMEM WIyT, OfHA-
KO, W KOHKpeTHble NCCIeJOBAHNA, KOTOpHIe KAaK pas B IOCIegHUE
TOfbl HOPAHECIN HEeMAJI0 HOBHIX JAHHHX, MMERIUX O0IbIIoe 3HAYE-
HHe JJa fajbHelmed paspaboTkuM BBOIIOMUOHHON Teopuw B JyXe
yaenns /lapBuHa.

ITpespe BCero, TPOM3BOMILIOCH DKCIEPUMEHTANBHOE WCCIAE0BA~
Hue 3uadeHns (axrTopoB OOpHOBI 3a CYINECTBOBAHWE W €CTECTBOHHO-
ro or6opa. I He Oymy B37ech wracaThes CTApHIX OIBITOB YecHOma
[Cesnola, 1904], moTopnii msywanm sHadenme OKpacK:m GOFOMOJIOB B
nx Gopnbe 3a cymecrBoBaume (TMpu MCTpeOIeHUN TTHIAMHA), U3BECT-
aeix HaOmomenund Hag wpabamu Carcinus maenas B raBamm Ilanmmy-
ta [Weldon, 1898], a rawme nccmegoBaumit Tayspa [Tower, 1906]
HaJf CMeChI0 PABNUYHLIX BUAOB Leptinotarsa, BHOYIIEHHBIX HA BOJIO
B pasnmaHbIXx Mectax Mewcnku, CumcremMarmueckue mCCIEIOBANUA €C-
TECTBEHHOI'0 0TOOPA IPOMBBOTILINCH IAABHBEIM 00paszom y Hac, B Coio-
de. A.Camernn [1922] mayuwam B Tevemme pspma JeT H3MEHEHUA B
COCTaBe MCKYCCTBEHHO CMENIAHHOM HONYMANWY IIINeHUI] PasimIHBIX
coproB. HalGmoneHus mOKa3all IOCTeNeHHOEe ICIe3HOBeHHme ONHUX
COpPTOB, B TO BpPeMs KaK APYTHe IOCTEIEHHO IMOJYYalu PEIINTEIbHOe
Ipeobnafaliue B TONYJAINH, BRITECHIA TakmM o0pasoM ImepBEIe.
Ocotenmo menusr nccnegopanna B. H. Cyxagesa [1927] nap oxysan-
YAKAMU Pa3NUYABIX YHMCTHIX JmuHmi, M3ywasack WX CMepTHOCTL #
HIomoBMTOCTH B PA3luYHBIX YCAOBHAX mocaaxu. MHTepecHo, uro pe-
3yanTarhl OBLIM B PEAKUX M TYCTHIX mocagkax pasjwansie, CxojHbIE
PesynbraThl pajd W UccHeOBAHUSA GOPLOBI 3a CYIECTBOBAIINE MEK-
Ay Omormmamu Festuca sulcata [Cywxages, 1935]. Ouwens xopormme
9KCIepuMeHTaIbHbIE HCCAeHOoBaHMs 0T00pa, MOMONHEUHBIE CPaBHMU-
TeILREIM m3yweHMeM afalTanuii, Iposefienst Hemasmo H. B. JlyGos-
Ckum  [1941] wmam mpecHoBomEBIME u  Mopckumu  Ostracoda.

- B. Tumodeen-Pecockuit [Timoféell-Ressovsky, 1934] mposen
PAR mpexpacubIx mccienopaHmil HAJ FKM3HECTIOCOGHOCTHIO PABITIHBIX
Myramros aposodmmsr (Drosophila melanogaster) u moxkasam, 910
OMHE 1 Te sxe MyTAHTHL MOKABHIBAIOT COBEPIIEHHO PABIMIHYIO OTHO-
ChTensHyI0 KM3HECHOCOGHOCTS B PABIMYHEIX YCAOBHAX TEMIEpATy-
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PHI, KOpMa ¥ TycTOTH HaceleHuA. Ecau B OJHUX YCIOBUAX OHpeje-
JeHHBI{i MyTAHT OKA3HIBAETCS MeHee JRU3HECIOCOGHBIM II0 CPaBHEHUo
¢ [PyrAM MYTaHTOM WU C JUKOH (OpMOH, TO B HPYTUX YCIOBHAX
‘OH K€ MOMKeT OKa3aThCa 00JIee ;KW3HEeCTOCOOHBIM, WeM NasKe AMKas
dopMa. ITO IMOKA3BIBAET SACHO, YTO B PABHLIX YCIOBUAX CPeJB ecTe-
CTBeHHBIH o0T00p MOJKEH IPHBECTH K COBEPUIEHHO DPA3IMIHLIM pe-
syapratam. llogoGmble mccnemoBaHuss IpoBememsl TaKe Hiomom
L A. Kiihn, 1935] max amGapHOil OTHEBKOIA.

IKCIepHMEHTAJLHAA IPOBEPKA TOTO, YTO MCKYCCTBEHHBI HOAGOp
B OFHOH M TO#l ke JUHWYU, HO B DA3HHIX YCIAOBUAX, JOIKEH IIPABEC-
TH K PasiMIHBIM pesylbTaTaM Rake B TOM CIydYae, eCli OH BeJer-
¢s1 IO ONMEAKOBEIM Ipu3HaraM, Obima mpepgupunara M. M. Kammumo-
BBIM HAJ, APo30(UI0i u mpmBeXa K SBHO TOJOKUTENBHEIM Pe3yiln-
ratam {1935, 1939]. Haxomern, mnpoBopwmiuch HAGHIONEHHS M Haj
N3MEHeHUAME B COCTaBe MCKYCCTBEHHOM WONYJANMA U3 HOPMAJBHBIX
1po3odun H OHpefeNeHHBIX MYyTAaHTOB, BBUIYIMIEHHBIX B Olpe/eleH-
HOM YMCIEHHOM COOTHOLIeHWH HA cBobomy. B ecrecTBeHmoil mpupope
MAJIOKA3HECHOCOOHEIe MYTaHTH OblcTpo mcuesanu [Gordon, 1935].
Opuako HexoTopble MyTamuu («ebony»), HeGJIArONMpPHSITHEIE B TOMO-
3UTOTHOM COCTOAHWY, OKA3BIBAJUCH HE TOJLKO BIONHE JKE3HECI0-
COOHBIMH B TeTepO3HTOTHOM COCTOSHWM, HO M HMEIH HEeKOTOpOe I0-
JOKUTENHH0e CeNeKINOHHOe SHAYEHWe, TaK 4YTO Y/AEPIKUBAINCH B
HONYJNANUM HA JOBOJIBHO BBHICOKOM ypPOBHE KOHIEHTPAIINW, HECMOTPH
HA HENPEePHBHYI 3IMMUHANMI0 ToMo3MroTHBIX ocofeil [L'Héritier et
Teissier, 1937; nur.: Jy6unnn, 1940].

ITH JKCIepUMeHTaNbHBIe HCCIeR0BAHMS IIONYYWIN BECbMa IIHHOe
JOIOIHEHNe B MATOMAaTHYECKUX BhuuciIenuax psama asropos (R. Fis-
cher, S.Wright, J.S.Haldane) Hapm BeposaTHO# 3@EeKTHBHOCTHIO
eCTeCTBEHHOT0 0T0OPA NpM PAasnUYHBIX Mpefmochuikax. Ms mocrmsxe-
HUA 3TOr0 poOja HCCJIENOBAHWI OTMeTHM, HaIpHMep, ompemeleHHe
s@dexrusnocTas 0T6OpA B HONYNALNNH IpH pPA3HOA H3MEHIWBOCTH
ocofell. OxraseiBaercs, 4TO0 3QQEKTUBHOCTH 0T0Opa MPOILOPIMOHALL-
Ha «BapHaHIEe», T. €. KBAApaTy CpejHEeT0 KBAJPATHIECKOr0 YKJIOHE-
gua (Qumep). Ormerum TakKe OTCYTCTBHE HPOIOPIUOHANBHOCTH
MesKIy HHTeHCUBLOCTLIO BHYTPUBHAOBON GOpLOBI 3a CymecTBoBanue U
cKOpocThi0 oTOOpa. A aBTOPOB ¢ yCHeXOM pAasBHBAIN TAKME Mare-
MaTHYeCKyI0 TEOPHIO MEKBUJO0BO# GOPBLOBI 3a CYIIECTBOBAHWE M €CTe-
CTBEIIHOTO 0TGOpa B KMBOTHHIX coobufecrBax (B. Bomereppa, I'. 'ay-
3e).

Muoro uccuemoBaHMil WOCBANANOCH 3aKOHOMEPHOCTAM IIepefBE-
AeHNA HACHeICTBeHHEIX QopM (MyTarmil) B IOOyIAUNAX 11, B Ya-
CTHOCTH, CKOPOCTH DAacIpPOCTPAHEHUS HOBLIX MyTalMil Opm pasHBIX
yenosuax. Ha Bcex aTmx mccmemoBammax Mbl He GyfeM ocTamaBiid
BaThCA, TAaK KAk OHU BBIXOAAT 3a Mpefeisl IIOCTABIEHHOI 3[€Ch
3ajaun, [as Hac BasKeH eIfe TOJALKO OJMH CYyLIeCTBeHHBIH BHIBOJ U3
HCCAEMOBAHHIA YaCTOTHI MyTanmil m wuHTelCcHBHOCTE OTOOpa. Yacro-
Ta MyTanui OOBIYHO MHOTO HYJKe MHTEHCHBHOCTH oT0Opa H, CIe/io”
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paTeIbHO, HA HANDABIeHNe JBONIONHOHHOTO IPONECCA 3aMeTHO He
pIASET (Xonmam). He Gymem MBI TakiKe OCTaHABINBATHCS HA (TEHE-
TEKO-ABTOMATHIECKHX ) TIpOmeccax (H. Oy6uuuH), BeAyIUX B W3-
pecTHBIX OMONOTMYECKNX YCTOBUAX TIPU OHAX TONBKO CKPEIUBAHMIX
(Ges or6opa) ¥ nuddepeHmuanUY HTOOYAATUN dePe3 CIYIAHHYIO
yTepio OJIHNX TeHOB I DABMHOKeHume APYINX, a TAKKe Ha 3HAUCHNN
JIepMOMUTECKAX KONEGAHN YNCIAEHHOCTH MOLUYIAINA B PTUX TIPO-
meccax. Bce 3To mMeer QonmbmIoe 3HaYeHue ANg HBONIOMUOHHON Teo-
pum, HO MBI IIOKQ yMBIIIEHHO (pUKCHpyeM Bce Hame BHUMAHIE Ha
mpeoGpasoBAHUAX CAMOTO OPraHW3Ma, a He HA M3IMEHEHWAX IfelbIX
omyIANT.

Boasmoe 3HaveHUe MMEIOT MeKAY NPOYUME HOBeHMUMHU HccHe-
[OBAHMAMY IIOMBITKH TEeHETHYeCKOro AHAIM3Aa ecTeCTBEHHbIX TOIryJis-
omit, TAK KaK OHM IIOKasamd, 49ro puddepennuanns BEyTpum obmup-
HHX TOIYJIATNWHA OPOMCXOMUT UMEHHO O TOMY TYTH, KaK 9TO MOMK-
Ho OBbLIO NPeANONATAThL Ha OCHOBAHMM HAINNX 3HAHUA O CHOKHOM
cocTaBe IONYJIANWUN W O 3HAYEHHM WPONECCOB CKPEMUBAHWUA M ecTe-
crBenHOro orGopa. Juddepennmanyia Ha DKOJIOTUYECKHE U TeOTpa-
¢uuecKkye TOABHIBI BHIPAKAETCS B XAPAKTEPHBIX TeHOTHNHIECKUX
pasiM4uAX, BIONHE OOLACHAEMEBIX H30IAMIEdl MECTHBIX HOIYISAMuit
I ecTeCTBeHHBIM 0T6OPOM pA3IMYHBIX MYTAHTOB B PA3IMYHBIX MECT-
HEIX yCIOBHAX. Takwe WCCIETOBAHHA ObINU NPOM3BENEHE! B 0CO0EH-
moctn Baypom [E.Baur, 1924, 1932], Typecconom [G. Turesson,
1930] n H. BasmaoswiM Hapg pacrenmamu. Jlrs Hac 0COGEHHO BasKHEL
neememoBanus TypeccoHa, KOTOPHIe MOKA3ald, YTO U MeJEAE HacTel-
CTBEHHBIE DPA3NNYUT «HKOTUIOBY BHYTPU ONPENENEHHOT0 BYUA MMEIOT
OpUCIIOCOGUTENbHDI XapaKTep ¥ OMPEJeNAIOTCA TIABHBIM 00pazoM
pasnmauaMy B moIBax. Ha jRMBOTHLIX TOHOGHBIA TeHETHIECKU aHa-
am3 reorpadudeckux pac 6bur mposeser P. Toasmgmmuarom [R. Gold-
schmidt, 1935] ma memapmoM menxompsze. 9TOT aHAIM3 IIOKAZAI
COBEpImIeHHo ACHO, ITO PABINYIMA MEMKIy HONBHTAMHU SABJIAIOTCA DPas-
IMYAAMY B TeHOME, KOTOpBe TP CKPEIUBAHWA [AIOT PAa3IMIHEIE
qacTHBle (JOPMEI MEHJEIeBCKOH HacleqcTBeHHOCTH. Kpome Toro,
Tonpamuupry ymamoch ycTaHOBUTH, UTO OOMBIIAS WACTH PACOBBIX
DpA3HAKOB MMeeT SBHO TPHCIOCOGUTENBIBIR Xapakrep, Apyrue ke
HAXOmATCA B KOPPeNANUN € NPUCIOCOOUTEIBHHIMU IPU3HAKAMU.

IIprcnocoGurensrslii xapakrep pasmmauit reorpamueckux pac
YIaloch yCTAmOBUTH M TO YCTOWIMBOCTH K PABIMYHBIM TeMIEpPaTy-
Pam y Drosophila funebris [Timoféeff-Ressousky, 1933, 1935] u v
Drosophila pseudoobscura [Dobzhansky, 1935]. Mmuoro daxror
Takoro popma cobpamno y Hdo6xancexoro [1937, 1939], a raxske B cBoj-
ke H. ITy6uamna [1940].

9T mceMeOBAHMSA MMEIOT GOJBIIOe 3HATEHHe T pazbupaeMbIx
Hamm mpoGmem, Tak Kak IDOKA3LIBAIOT, UTO €f[BA TOJBKO (BOpPMUPYIO-
IMuecs pasnmmanms mecTEHX (opm (PKOTMIOR u IOTBUNOB) MOTYT
BITh, ¢ omHOIl CTOPOHBI, 0XAPAKTEPU30BAHLI TEHETUIECKMM Aallaid-
%0M Kak yzMemenms B TEHOME, T. @. MOTYT OBITH Da3NOKEHb Ha PHAL



128  Opeanusm rar yesoe ¢ undueudyasbHoOM U UCTOPUUECKOM PAIBUTUL

MyTamuif, U, ¢ MPYroil CTOPOHEI, JeMOBCTPHPYIOT HAM ACHO IIEIOCT-
HEIt XapaxkTep m3MeHeHWil opraHmsma (ero ¢eHoTHIA), KOTODHIE B
OCHOBH(OM UMEIT NPECIOCOOHTENLHEIA XapaKTep.

3. Bonpoc 0 BO3HHKHOBEHAN HOBBIX MPU3HAKOB M PeaKnmit
B cBeTe NAHHEIX COBPeMeHHOIl reHeTHEN

JlapsuroOBCKOe paspemienue TPOOIeMEl OTHOCUTENLHOH I[elecoos-
Pa3HOCTH, BHIPAKAIOMENACA B CTPOEHNN OPraHWSMOB W B HX COOTIIO-
HIEHHIX €O CPejloi, BHMEPIKAI0 MOJIrAil mepuon GOPLOBI I B HACTOA-
miee BpeMsA 11 TOJIBKO ¢ UeCThI0 BHINIIO W3 9TOH GOPHLOBI, 110 W CTOUT
Ha 6ojJee IPOYHOM OCHOBAHWUW, 4éM KOrma 06w TO HEH OBLIO pabbiie,
TMocnemuee BpeMs NpPUHECIO B 0cOGEHHOCTH GOraTEIH Marepmal, mo-
BBONIAIONMIE IIaM OYeHL IIy0OKO NPOHMKHYTH B MeXaHW3M IIePBOHA-
YaJILHOr0 BO3HUKHOBEHIS I[€T€CO00PasHBIX PEAKRNMHA W CBOHCTB Op-
rammsMoB. Mpl Temeph O3HAKOMIINCH TOPa3fo IONHEe M TIAyOKe ¢
TeM OCHOBHEIM MaTepPWaloM, Ha KOTOPOM OBLIA IIOCTPOEHA NAaPBUHOB-
C¢Rag Teopus — ¢ HackelCcTBeHHo maMenduBocrbio Y. JlapBmAa win
MyTAIlVIAMHA, 0 COBPeMEHROW TepMUHOIOTHH. fl NogvepKUBaI0 110-
ciefHee, TaK Kak [0 CMX IOpP TeHETHKAMH ITOCTOSHHO IIOBTOPSETCS
COBEPIIeNHO HempaBmiibHoe yreepikaenue I. e Dpusa, uto GymTo GBI
JlapBun mnocTpomsa CBOW TeopHI0 HA (QIYKTyamusaxX, BHIBBIBAEMBIX
BHENIANMHI YCJIOBASAMH W COOTBETCTBEHHO HWe HACIEACTBEHHLIX.
Hame Mopran [1936] pumer, 9T0 «... TOT pOX M3MEHYHBOCTH, HA
KotopoM J[apBUE OCHOBEIBAN CBOK) TEOPHI0 ECTECTBEHHOro ot6opa,
He MoMer ObITh GONbNIE WCMOILAOBAN TaKUM 00PasoM, BO-EPBEHIX,
mOTOMY, 4T0 (PIYKTYHPYION[as N3MEHIUBOCTH, NMOCKOJBRY OHA BbIZHI-
BAaeTCsA BHENIHUMH YCIOBHAMHE, NaeT N3MeHEeHHsS, KOTOpHE, Kak Te-
meph M3BECTHO, He HACIEIYIOTCA, W, BO-BTOPHIX, IMOTOMY, 4TO 0TOOP
OTKIOHEBHWH MEKITYy OCO0AMH, TPOMCXOMAINNX BCIECTBHE TeHeTHIe-
CKVMX W3MEHEHHiT, XOTA W MeHgeT YuCIO ocobeil MaHHOrO BHUia, HO
He UpWBOANT HU K ueMy HOBOMY. OCHOBHEIM K€ B HBOJIOIEOHHOM
mpomecce ABIAETCH BO3HWKHOBEHWE HOBHIX mpusmaxoBy (c. 121—
122). A pmampme T. MopraH pmame 3aaeTcs BOIPOCOM, ciefyeT I
eIfe II0NH30BATHCA TEPMUHOM «ECTECTBEHHEI O0TGODY KaK %acrblo
MYTAYUOHKOT TEOPUU.

3nrecr Bece mesepuo, Y. [lapsun cTPOro pasiamvan <«OmpemeleHHHe
BApUANUAY W «IeOMPeAeNeHNbe BAPUANMNY U CTPOMI CBOI) TEOPHIO
ecrecTBenIoro oréopa rosprko Ha mocaennux. Xora U. Jlapeun M
TOUYCKAI W3BECTHYI0 HACIeyeMOCTh «oNpelelleNiblX Bapmaruily,
HO He IPUAABAJI EM GOIBLIOro 3HaYeHds B HBojomuu. Teopmro ecte-
CTBeHHOro 0T0Opa OH TOCTPOMJ HCKIIYMTEIBHO Ha «(HEOoIpeaenes-
HOH» M3MEHYMBOCTH, MPHBOJNT MHOCOYHCIENNbe TPUMePLl HacTenye-
MOCTH MHOIWX TaKWX yKIOHemmii (Z maske YPOMCTB) W B pPe3ysnrTare
IOJUEPRUBALT, YTO (U3MEHEHZe HeHaCle[CTBeHHOE (JIg Hac HecyIlle-
CTBEHHO», 2 HACIE[CTBEHHbIe M3MeHeHWs OeCKOHEUNOo pPa3ioolpasHbl
n Becbma oObrapel, Camu rtepmmupr Y. [lapsura myume Berpaskaiol
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cyITHOCTh ABIEHNIT, YeM COBPeMEeHHBIe TePMUHEI — MOAUQUKANAE ¥
MyTAINH, TAK KaK B HAX IOYEPKUBACTCHA 3HAUEHME HE TONBKO Cpe-
mBI, HO W OPraHu3Ma, OTBEYAIONIEro B OJHOM CIylae NOCTOSHHOX I
ompefieleHHO Ppeaknmedl Ha m3memenye cpefpt (Oomee mim Memee
cXONHOR I BCeX ocoleil mammoro BWMma), a BO BTOPOM CiIydae He-
onpefenennoil (MEAMBEAyaNbHO pasamunoil) peakmueit. OcHOBHOM
pEIBOJ, menaeMmerit U, [lapsmaom mocie pas0opa 3HAYGHHS OIpefleleH-
gOIi W3MEHUYHBOCTH OPTraHu3MOB TOJ JNeldcTBUeM RIAWMAaTa, HANIA
@ T. M., TITACUT: «... XOTSA HYMKHO [OMYCTUTh, 4TO HOBRIE YCIOBUA
CyIIeCTBOBANMA eficTBYIOT MHOT/(a OIPe/ieIeHHsIM 00pasoM Ha opra-
HUUECKNEe CYN[eCTBA, HO MOYKHO COMHEBATHCH, UTOOH PasHble TOPONLI
MOTAM OBl IIOSBHTHCA BCIECTBHE IPSIMOTO JeHCTBHA W3MEHEHHBIX
ycunouif, (€3 MOMOINYM Yel0BEYECKOT0 WM eCTeCTBEHHOro O0TGopar
(4. Tapsun. Ilpumpydennbie KEBOTHEIE ¥ BO3JENAHHBIE pPACTEHH.
1900, ra. 23). Tarum oGpasom, scEo, uto JlapBuUH TOCTPOMI CBOIO
TEOPUI0 Ba MYTANAOHHOH W3MEHUYMBOCTH, M HAM HET HAKAKUX OCHO-
BaHMI IIPOTHBOIOIAraTh MYyTAaMHOHHYI0O Teopwio Tteopum J[lapBmma,
Kak 5TO [AeXaloT GONBNIMICTBO TeHEeTHKOB, a TeM 0ojiee HEOIYCTH-
MO PaccMaTPHBATHL TEOPHIO eCTECTBEHHOTO OTOOpa JNMIhL KAaK YacTh
MYTAIMOHHOH Teopum, Kar »ro pmenaer T.Mopran. Epmucrennoe
OTKIOHEHWE, KOTOPOe MBI JOJKHBI JIOMYCTHTH B OTHONIEHWW NAPBH-
HOBCKOr0 IIOHWMAHUs HEONpeNeNeHHLIX Baphamuil, COCTOUT JIUIIb B
MPUHATAN HAMH CKATKOOOPA3HEOr0 XapakTepa OTHeILHOr0 M3MeHEeHUA.
Taxoe mpepcrasnenne Onuro J{apBuBY HReficTBHTEILHO COBEPIIEHHO
UYKI0, TAK SKe Ka® WIS Hero OBIIO HESCHO W caMoe BO3HUKHOBEHUE
HOBBIX KAUECTB B DBOJIOIIOHHOM TPOIECCE.

B nenme ¢axrmueckoro mayuemms MYTANWOHHON W3MEHYMBOCTH
reHeTHKA BCE jKe yIma fanexo Bmepexm. IIpesknme Bcero, reHETHHA
YiHe COBepHIEHHO OTOIIIA OT BEeHCMAHOBCKOrO IIPENCTABIECHHA O Ha-
ciuefcTeeHHON emubune (reHe) Kak o axTope, oNpeeNAIOINIEM pas-
BUTIEe UBBECTHOr0 Tpu3Haka (merepmummanTe). Jl3MenemWe reHa
CKAa3LIBAETCA HE HPOCTO HA H3MEHEHHN OTJeNLHOr0 NPH3NAKA, a TaR
UIA WHade 3aTpardBaeT MHOrAe ApPyrve HpusRAkM (mieioTpommsm
TeHOB) miW, TOYHee, Majske Bech OpPranusM. I{poMe TOro, MPUXOMUTCA
NPH3HATH, UTO MEMKAY OUpeleNAnInUM (aKTOpoM ' (reHoM) W «IpH-
BHAKOM» CyIIecTBYeT JWillh KOCBEHHAsA CBA3hL Uepes IPOIecCh MHMM-
BTy aJIbHOTO Pa3BUTHA.

Msmenenne rema oTpaskaercss JNINDL Uepe3 maMeHeHme KJIETOYHOTO
o0Mena ma Tpomeccax MENWBHYAIBIOT0 PasBUTHA. ['eHBl He mBIfA-
10TCS TPOCTHIME OMpPEeNIENNTEIAMY TPHU3TAKOB, PasBUTHE MOCIeIIAX
3aBUCHT He TOALKO OT OJIIOr0 IeHA, 110, B KOHI[e KOHI[OB, OT BCEro
PeHOTHIA, W HPHUTOM Me TOJBKO OT eHOTHNA, HO I OT TeX BHEHIHNX
YCIoBmit, B koTOphIx mpoTeKaer mpomecc pasparuAa. G daxTamm Ta-
KOTo poma Bl eme osmakoMmMcA OamKe, HO W cefiiac MBI MOMKeM
CKazare, wro pasBuTHE Jaxke OTAEIBHOr0 IIPU3HAKA 3aBHCHUT OT BCE-
T0 renoma B memom m, ¢ MPyroii CTOPOMEI, 9TO HAMEHERHe OTAEIBHO-
T0 rema, ormenpmas MyTanms, ABIAOTCA He W3MEHEHHEM OTAEILHOIO

S mom IImansrayaen



130  Opeanusm kak yeaoe 6 unBuL6UIYAALHOM U UCTOPUUECKOM PAIGUTUL

—_—

IpH3HAKA, a W3MeHeHHmeM 6Ce20 opzaHusma 6 yeaom. llexocrrocry,
Opranm3Ma BHIPAKaeTCA JIOCTATOYHO fACHO U B My'rarmonﬁmx g
Mon(PUKRATMOHHEIX 60 W3MeHeHHAX.

Temepsr yiKe WPOYHO YCTAHOBIEHO, YTO MBBECTHOE HACTENCTBEH-
HOe NH3MeHeHHme (MyTamus), ABIAIONICECS pPE3YIbTATOM H3MEHeHms
HeKOTOpOfi HACIEe[CTBEHHON efuummpl (reHa), MOMKeT HMMeTh COBep-
IMeHHo pPasHoe BHIPaKEHWe B PasHBIX YCIOBHAX PAa3BUTHA TAMHOrg
oprammsma (myranmta) [Timofeeff-Ressovsky, 1934]. Xopommuy
TPIMEepoM TOYHO W3yYeHHON B3aBMCMMOCTH BBIPAKEHNS W3BECTHOrO
Dpr3HaKa OT M3MEHEHNs BHeIrHero (JaKTopa MOMKET IIOCHYRWTH My-
Tamua «pennanty y Myxm apozodumiunl. ITO — peleccHBHEAT MyTa-
nnsa, moinydemmas or «vestigialy m orkasaBmiasgca ee BTOPHIM  alie-
aomopdoM. B ToMO3UTOTHOM COCTOSHUHM KpBUIbA HAIOMIHAIOT HOp-
MajgbpHbie, BerwumEa WX, OHAKO, CINIBHO 3aBUCHUT OT TEMIEPaTypEHI,
n B upegenax or 16 mo 30° KpHLIBA TOCTENEHHO YMEHBLHIAIOTCA B
pasmepax. ¥ rerepo3urorhl pennantXvestigial BeamumBa KpHlnben
TaKiKe W3MEHSeTCsA O0paTHO NPOHNOPIUOHANLHO TeMIepaType, HO
Toasko B mpenenax or 16 mo 22°. Ilpm remmeparype or 22 mo 26°
BENNYNAA KPHIIBEB OCTaeTCA HEM3MEHHOH, a mpm axbHeiimieM 1mo-
BHIUCHNA TeMIEPaTypsl — oT 26 o 32° — pasMepsl KPHUILEB BO3pa-
craior, ¥ npd srom umaMenserca ux ¢opma [Harnly M.H., Harnly
M. L., 1936].

Myranusa «benty, OTIMYANOINASCA COTHYTHIMU KPHIIBAMU H VKO-
pPOUeHHBIMKM HOMKKaMum, TPHOOpeTaeT HpPH BOCITUTAHUA €¢ JIHIHHOK
Ipu HABKOH TeMHepaType eIe melsil pAx APYTHX CBOHCTB — HOrpy-
OeHnme rias, HapylleHHe PACIONOMEHNA IMETWHOK HA TPYAM M_IIepe-
PHIB B OJTHOM W3 KHUIOK Ha Kphine. MHTepecno, 910 GIM3KMe MyTa-
IU¥ ¥ Jajke axneJoMopdBl MOTyT JaBATh COBEPIIEHHO IIPOTVBOTIO-
TOoKHEeE peakuuy. Tak, m3BecTHAasa MyTamus JeHTOBHIHBIX TaIa3 «Bary
pearmpyeT Ha TOBBIIIEHNE TEMIEPATYPHI CPEAbl YMEHLINEHACM THC-
aa dacerok, a CIeOBATENbHO, M BEIMUUHEI Tiasza, a «infra-bar
pearmpyer Ha TOBHIMIEHNE TeMIEPAaTypPLl YBeTWYeHHUEM BeJIHIMHE
raasa. Taxkmm o6GpasoM, MyTamum CBA3aohl M ¢ HOBHIMA (OpPMAMH
pearmpoBaBMsa HAa W3MeHEHHsS B (DAKTOpPAX BHEITHEH Ccpefbl, 910
MO}KHO PacCMaTPHBATh KaK DIEMEHTAaPHYIO CIOCOOHOCThL K MORU H-
KamuaMm. Takme »reMeHTapHBIE MOTMQPUKAMHAH, KOHEYHO, He MOTyT
HMETH afallTHBHOTO XapaKTepa.

B nmpyrzx cioyguasx Takoro pofa pasiMuMsa KacalTCS He TOJLKO
BHENIHOCTH, HO W BHYTPEHHEr0 CTPOEHHA N (DHIMONOTHYECKHX OCO-
GeHHOCTEI, BHIPAKAIOINXCA WHOTAQ W B CHO PA3IMIHON JKU3HECTIO-
co0IToCTH MO cpaBHCIHI0 ¢ HcXonamoll opMoi B Tex ke cpejax. -JT0
ABIAETCA, KOHEYHO, JNILIL RAIbHeHITAM IO/(TBEeP:IeHIeM TOro (aK-
Ta, YTO OWH H TOT Ke TeHOTUI MOJIyIaeT B PAsHHIX YCIOBUAX DPas-
BHTHA pasiauyHoe (eHoTHmUYecKoe BHpakenue, [lampmie, ojmaxo,
TDOKA3aHO eIle, UTO ONHO W TO K€ HACIEACTBEHHOe u3MeHemye (MY~
TaliA), ABNAOINEECH PE3YIbTaTOM HAMEHEHWA HEKOTOPOHX HacTencT”
BEHHO{T emuummpr (reHa), MOMeT MMeTh PasHOe BHIpaKeHme B Opra”
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3MaX C DABHBIM TEHOTIIIOM. Gj)op):[‘[E; Ford, 1934} moxasax, ma-
ppumep, 4T0 Y Gammarus c}}evreum OfiUH M TOT jKe TeH MeHser
yepublil LBET I3 B KPACHBIL B OJHOH JWUNMW M B KOPUIHeBHIH —
B NPYTOLL. EDeHo'rmumqecnne OTIUYN ONPENeNAIoTesa, CIeI0BATEILHO
(npu OFIION M TOi ke cpeme), Iie H3MeHemueM OTHEJBLHOro TIeHa,
2 KAKEMH-TO COOTHOIICHHAMHI DTOTO WM3MEHEHWsS €O BCEMH OCTalb-
ppIMI TEHAMW, T. e. W3MeHeHHeM BCEro TreHoTuma B HenoM. Ecinm
qpjedus IIEHOTPONM3Ma HOKA3adu, 9TO M3MeHenMe OFHOIO Iela
cBA3AHO C H3MeHeHHeM He OJHOTO HpPU3IAKA, a IHeJOoro pAma Lpu-
3HAKOB, a IPH Ooiee riay0oKoM aHANN3e — BCETO OPraHW3Ma B Iie-
oM, TO Telepb MH BUAMM, 9TO W HM3MEHEHHe OT/eJbHOro IPH3HAKA
HMKOTHA HE B3aBECUT TOIBKO OT W3MEHEHMd O[HOTO TeHa, a OT BCEero
rerrornna B mexoM. llpm srom muorma 0cO0EHHO pEe3KO BHIEIAETCH
jHaueRVe ONPEeNEIeHHHX NPYIMX TeHOB, M3MEHEeHNe KOTOPHX MEeHAeT
follee WIN Menee 3aMETHO XAPAKTeP MPOSBIEHMA MeHCTBUSA OCHOB-
poro reHa. TakWe reHbl IONYYNIU -HA3BAHHE IEHOB-MOJNPHUKATOPOB.
Baarogaps 9THM JAHHHEM YNAI0CH HOJIYIATH XOpoluee 00bACHEHHE
[aBHO 3aMeYeHHOMY (PaKTy, 9TO IIOCPECTBOM HMCKYCCTBEHHOrO IOJ-
Gopa IO OIpEJleNIeHHOMY IIPU3HAKY, XapPAKTEPHOMY /A OUpPefeNeH-
HOH MyTamu¥, MOKHO II0 MPOM3BOLY NGO YyCHIUTh, JTU0O 0CIA0UTH
mposBIenue JAHHOTO MPHU3NAKA, XOTA T'eH, «OTBETCTBEHMHIA» 3a pas-
BUTHE JAHHOrO IPU3HAKA, OCTAETCA (TOT i€ CAMBIA», KaK 3TO MO-
sKeT OBITh [OoKazano mociaexnyomum amanmzom. OcofeHHO W3MeHYH-
BEIM ABJIAETCA 9ACTO BHIPAKEHWE IPHU3HaKa y (HOpPMbI, TeTEPO3HIOT-
HOI 10 JaHBOMY IPU3HAKY.

YiKe maBHO HAKONWIOCH MHOMKeCTBO (DAKTOB, IPOTHBOPEYAMIMX
MEHJIeJIeBCKAM IPEJCTABICHUAM O JOMUHHUDPOBABWY, W BO3MOMKHOCTH
IeiiCTBUTEABHO IIONHOTO BBHIPAJKEHNsA [OMUHAHTHOrO INPU3HAKA ¥y
TeTepO3UroTH B HACTOAMIEe BpeMs CTOUT BOOOmE IO COMHEHHeM.
Bo Bcaxkom crywae, Temeph W3BeCTHO MHOrO CIyJaeB HEIIOIHOTO
HOMUHUPOBAHWA, IIPH KOTOPOM TETEPO3UIOTa 3aHUMAET IIPOMEKYTOU-
HOe momosKeHue MO MaNHOMY HPH3HAKY MEMUy MCXO/(HBIMHA JOMUHAHT-
HOit m pemeccuBHON (opmoil. B aToM ciydae BhIpaskeHHe OPHU3HAKA
Y TeTepo3mroTsl HEepeAKO BechMa M3MEHYNBO M 3aBHCEMO KaK OT Te-
HOTHOMYeCKUX pasIMYMil, TAK ¥ OT pPA3NUUAi BO BHEIIHHX (HAKTO-
Pax. 9ru pasawuus MoryT OBITH TaK BEJIHMKN, 9TO MOTYT JaBaTh Kap-
THIly cMemkl pellecCHBHOCTA ¥ JOMHHAHTHoCcTH. Tak, Hampmmep, ms-
BeCTHag MyTamma AeHTOBHmNEBIX riaas «Bary y mposodunst ssisercs
He BHonHe AOMHMHAHTHOH, M 9ucI0 (ACETOK IMasa y TeTePO3HIOTHI
OKashiBaeTcg mpoMe;KyTOUHHIM Me;iAy Hopmoii (oxomo 800) m romo-
Surornsiy myrantom (50—80). Ommako Tp: BHICOKOH TeMmeparype
HCN0 (haceTok YMEHBIIAGTCA W JTOMUHMPOBAHHE CTAHOBHTCA GOJee
onngy, a upn HU3Koil TeMmeparype YHCIO (ACETOK YBEIMIABAET-
1, W, takmM 00pasoM, rem JIEHTOBHAHBIX I3 NPHONMKAETCA XK
pelleccmay. Myramua ypomausoro Opiomka (Abnormal abdomen)
ABigercs raxske NOMUHANTION, W TPH CKPeMZBAHUE BOPMAaJIbHOM
MyXu ¢ ragmm MYTaHTOM MOKHO HAaONIOMATh B XOPOMHX YCIOBUAX

3y
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BOCIZTAHUS JUUYNHOK Ha cBeMell NUTATENHHOM cpefe, 4TO0 BCE BEI-
NYyOIAoMHecs TeTePO3UTOTHBIE MYyXH HMEIOT BIOJHe BHIPaKEHHOe
ypormnusoe Gpiomko. MoKHO TOBODHTE O NOXHOM JOMIHUPOBAHMY,
Ognako 1o Mepe WOMCHIXAHWA NATATENbHON cpelbl M3 TOil JKe Kylb-
TYPHl HAUAHAT BLIBOJUTLCA Bce MeHee WSMeHEHHBIe (OPMBI, IOKa,
naxoliell, Ha IIOJICOXIIEM KOpMe He IOABATCA COBEPIIENIIO HOPMAIL-
Hhie Myxn. Temepb MOKHO ObIIO Obl TOBOPHMTH O IIOMHOM peIjeccus-
BocTH mamHoil myramum. OgHAKO JaHHBBI MPU3HAK B CBOEM BEIPajke-
HUY HACTONLKO 3aBUCHT OT BHEIMINHUX YCIOBHI, 4TO AaKe B TOMO3U-
roruom cocroanuym Abnormal abdomen BHemiRe BHIABIAETCA TONMBKO
NpH BOCHATAHME Ha BIAKHON THTATENbLHON cpeme. Myramus -«redup-
licated», yaBoeHHE KOHEYHOCTEH, HONyYaeT CBOE THHWIHOE BEIpPa-
JKeHNe TONBKO IiPW HU3KOH TeMIepaType. IiCIE BO3MeiCTBOBATHL Ha
MyXy HUSKOIl TeMmepaTypoil cpasy TOCie CIapHBAHWA, TO OHA OKa-
snBaerea pame pgommuanTHOR |[Hage, 1915; mumr. mo: Ford, 1934].
B wnosesimmx skcmepumenrax P.loapmmmunra [1935] ymamocs rtak-
JKe Ipum TOMOIMM [efCTBHUA BHICOKOH TeMIEpaTyphl Ha MYTaHTH
ebony m verstigial Doxyumrs cMmemenme JAefiCTBUA PEIECCHBHOrO
refia B CTOPOHY AOMUHIPOBAHMS.

[l sBOMWOOUOHHOM Teopum Bce 3Té (DAKTHL HMMEIOT OYeHb
fompmoe 3mauenne. B o0co0eHHOCTH jKe BayKHO TO, UTO BHIPAKEHIE
M3BECTHOTO0 HPWBHAKA KAK B IOMO3WIOTHOM COCTOSHHHW, TaK, B 0CO-
0eHHOCTH, B B IeTepO3UTrOTHOM 3aBACHT HE TOJILKC OT [AHuOH Myra-
IW®, HO U OT BCEro reHoMa, a TAKKe OT YCIOBHH CpeJfil, B KOTOPOi
pa3BUBaeTCA MAHHLIA OPraHmsM,

BosMOMKHOCTE CMELIEHNA CTeNeHU JOMWHWDOBAHUA, T. €. IPOAB-
NeHWsA W3BECTHOH MyTamdud B TETEPOBUIOTHOM COCTOSHNH, TAKIKe
JOKa3aHa OWBITOM € HCKYyCCTBEHHBIM 0TOOPOM IeTepO3uror. B onH-
TaX TAKOr0 pojia HAN APO30(UION yNAAOCH YCTAHOBUTD CYIIECTBO-
BaHWe TeHOB-MOAN(PERATOPOB, CMEIIAIOIIAX CTEIeHb JOMWHUPOBAHHI
npyroro reaa [Timofeeff-Ressovsky, 1934]. K raknm sxe pesyubra-
TAM TPHBeJIH W TIiaTedbusle mccieposasus P, Noaspmmuara [1935],
KOTOPBI# WPeIIOMUI [N TAKWX IE€HOB Ha3BAHHE «IOMUHUIEHOBY.
ITH FaHHbIe TO3BOJIMIN PARXY ABTOPOB MOJONUTH ¢ MCTOPMYECKOM TOY-
KN 3DPPHNA K BOIPOCY O 3HAYGHUU CAMOIrO SABIEHWA MOMUHIPOBAHMNL
P. @umep [R. A. Fisher, 1930, 1931a} ssicryunn ¢ raumoresoir, 4To
MOMEHAHTHOCTh BOOOINE PasBWBAeTCsA, a HE jaHa ¢ CaMOrG Hadajaa B
cBoiicrBax m3BectHOro remna. O6 DBOMOUUK JOMHUHAHTHOCTH IIPHIILIOCH
TOBODUTH B 0COGEHHOCTH HOTOMY, 4TO, OO HaGIIONeHNAM TeHeTHKOB,
04T Bce MyTamuM, HAOMOJAIecs y HAIAX JXaGopaTopHBIX H
DOMAININX JKEBOTHBIX, ABIAIOTCSI PEUECCABHLIME II0 OTHOUIEHHIO K
CBOEM HOPMANBHBIM, T. €. «QUKAM», aniaeaomopdam. llostomy mosxHO
AyMaTh, 4T0 AOMHUHAHTHOCTh NPN3HAKOB NUKWX JKWBOTHHEIX €CThL D€
3yJIbTaT S3BONIMOHHOIO HPOIEcCa, MMEHHO, ITO OHH HPHOGpPeIH
JOMUHAHTHOCTH, T. €. MAKCHMAJbHOE BBIPAJREHHUE, IPOSBIAION[eECT
JajKe y TeTepO3uroThl, Omarofjaps HeHCTBHIO €CTeCTBEHHOTO 0100pP2-
Ecnm xe y pomamnmx JKMBOTHEIX HMEIOTCS HOMUIAHTHHIE Xapakrle”
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ppl, 70 OFN BOSHERIN HCRNOTATENBNO B PE3YIbTaTe [UIATENLHOTO
nofiGopa TeI0BEKOM [Fischer, 1931a, b]. @umep mymaet, uTo HOBHIE
MyTAIHE ABIAITCA COOCTBEHHO He HNONHKIMH PeIeccuBaMi, a UOIy-
omuHanTHEIMA, OTciofa SBONIONNA, B 3aBHCHMOCTH OT HAIpaBIeHNA
ecTECTBEITHOTO 0T0Opa, MOMKeT MATH KaK B CTOPOHY DPasBHTUA IO~
jroil IOMEHAHTHOCTH (eCIH DTOT TPUBHAK /laeT H3BECTHHIE IPemMy-
jjecrTBa B CMEICTE GoJIbIIel JKU3HECIOCOGHOCTN), TAK H B CTOPOTHY
pasBUTHL HOJHOH pemeccHBHOCTH (M Jajke IICYE3NIOBEHNA NPHU3HAKA,
eciif OH CBA34H €O CHIDKeHHEM jRusiecmocobuoctn). P. @umep yka-
3pIBAeT, UTO IIPU [JIMTETLHOH YHCTOH KyJbType OIpejelJeHHOH pe-
{eCCHBIOH MyTamuu Apo3oQuIbl CTETeHEL (PEeHOTUINIECKON BBIPAKEH-
HOCTH MYTAIMW HEPeJKO IOCTeIeHHO oclaabeBaer, MHOTHA [0 MCUE3-
goseuns. OJHAKO mocie CKPeIIWBAHUA € [APYroll KyJAbTYypoit srta
MyTamus BHOBL OOHADYKHBaeTCA B IIpekHeM BhpareEMd. Dumep
00BACHAET 9TO eCTEeCTBEHHEIM 0TGOpoM Ha OGONBIIYIO JKMBHECTOC00-
mocrh. Tak Kak IOYTH BCe MYTauuM APOo30HUILI OTAMIAIOTCH IOHMU-
JRENNOH JRM3HECIOCO0HOCTHI0, TO B KYJAbTYDPE IIPOUCXOHUT €CTECTBEH-
merii 0r00p MOXH(PIKATOPOB, HOHIKAIOIOHX BpeRHOE HAelcTBHE TaH-
moro reHa, a BMecTe ¢ TeéM HepeJKO W Apyrue ero mpospiaerua. llpm
CKpeIIMBAHNH € JPYroil KynbTypoit MomuduKaTOphl TMEPeXoNsT B re-
TePO3UIOTHOE COCTOSHMe, W [elicTene reHa (B TOM uHCle M BUIUMOE)
BO MHOTrOM BOCCTaHABJIMBAETCH.

XopomnM OPEMEPOM TAKUX M3MEHEHMHE MOIKET CIY:KATH MYTAIVs
Gesrnasus («eyeless») y mpo3oguibL.

EcrecTBeHHBIE 0TOOp HAa [JOMHHAHTHOCTH WIH pPEmECCHBHOCTD
BIOIHEe BO3MOJKEH, TaK KAaK B €CTECTBEHHON MOIYIANNA BCE HE CJMIN-
KOM dYacThle MYTamdu HaXoAATCA, KaK TPaBHIO, B IeTePO3HIOTHOM
COCTOAHNM, TAK 9YTO €CTeCTBEHHBI 0T0OP HAET BOOOIOE B OCHOBHOM
0 rerepo3WroTaM. Tak Kak BHIpaKeHHe OOJBIIMHCTBA LPU3HAKOB
ABNAEGTCA B TeTEPO3UTOTHOM COCTOAHME Haunbolee M3MEHYMBBEIM, TO
KaK pa3 3fech M HMeeTcs CBOOOMHOE IOJe s BechbMa 3PdexTus-
HOro JeificTBUS ecTecTBeHHOro 0TO0pAa.

O6braHo MyTanmum 001aal0T IOHIGKEIHOR KH3HECIoCcOOHOCTHIO,
W 310 BBEIpasKaeTcsa, KOHeTHo, 0co0eHHO PE3KO B TOMO3HIOTHOM CO-
crogumy. OpHaKo, KAK CKA3aHO, HOBHE MYTANHWH B IPHPOJie BCErja
GyIyr maXOmUTHCA B TETEPOINUTOTHOM COCTOAHMM. I'eTepo3UTOTH OGH-
HO o0najaoT TaK:Ke IOHIDKEHHON JKH3HECIOCOOHOCTBIO IO CpAaBIe-
omio ¢ mopmon. Ecrecrsenuniii or6op OymeT meHCTBOBATL 110 JIMHHUK
MaKCHManbHOro CHIMKCHHS BIUAHUSA TAHHOH MyTanuu B TE€TEPO3UTOT-
HOM cocrosnmm, T. . IO JIMHUW €e LPEeBPAINeHHS B IOJHHEIA perec-
CHB.

Ecim ke, uro OsBaer MOBOTBHO pPeIKO, MYTAIMs IOBHIIIAET
‘RU3HEHHOCT W 9TO OTPAIKABTCS JasKe HA TeTepO3UNOTE, TO eCTeCTBEH-
HBIl 01Gop moiffleT MO JMHMM BO3MOKHOTO IIOBBIIEHMA IPOSBICHHA
RAHHOH 0COGEHHOCTH y reTepo3UroTHl, BILIOTH [0 PA3BHTHS TMOTHOM
RoMumanTHOCTH. MeXaHH3M 3TOTO Ipollecca MOKIO cele, BIPOUEM,
Upencrasmars mo-pasmomy. P. dumep mymaer, uTo 3/ech TPOHCXO-
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AUT €CTeCTBeHHBIH MORGOP MOAN(EKATOPOB, CHIKAIIMNX BpPEIHEL
spext maHHOro rena (pasBUTHE PENECCUBHOCTH) WM TMOBBHIIIAIOIIAX
ero mojesnoe pblpakenye (pasBuTEe NOMUHAHTHOCTH).

k. Xommer (J. B. Haldane) m I'. Mémnep (H. Muller) Taxke
COrIAIIAOTCH, 9TO JOMUHAHTHOCTH DPA3BHBAETCS HCTOPHIECKH IIOJ
BINMAHNEM ecTecTBeHHOro oroopa. Omm, ommako, AyMaoT, 4TO MOHH-
JKeHWe WIW HOBBIIIeHWE CTENMEHY BHIPAKEHNS MANHON MyTAIUW 3aBH-
CHT He oT moxbopa MoxudUKaToOpoB, a oT IOAOOPA PABINIHEIX (PopMm
OJIHOTO OCHOBHOI0 TeHa, KOTOPHe OTAWYATCA PasINnIHON aKTuB-
HOCThI0, OOBIYHEIM THIIOM M3MEHEHHS reHa ABIACTCS 6ro YatTHYHAsS
HWIN ToNHasA WHaKTHBauuA. lloRmKeHme aKTHBHOCTH TeHA IPOSABII-
eTcsd, UpeK[e BCero, Kak HENONHOe HAoMuEHpoBaHme. CHuMKene
AKTHBEOCTH HE/Ke HOpOra pasfpajKenusi, BeAymero K pealm3alun
OpuW3HAKA A ONHOr0 WwieHa ajaeioMopduoir napw (1a), osmawaer
yiRe IOJHY0 pemeccmBHOCTL., llOBHIMMeHWEe AKTMBHOCTH 33 M3BECTHbIC
mpesiellsI IpuBefer K ToMy, 4ro yke opuu reB (14) maer mommyio
Peaknuio B BUAe peajnsaquy FAHHOTO NpW3HaKAa B €ro MaKCHMallb-
HOM BBIDQJKOHNH, Tak 4ro yfaBoenne rena (24) He faer y:ke HHUKa-
Koro momonuuTedsHOro sdderrta. B srom ciaywae Gymer morHoe moMu-
HUpoBanne. Te Myramum, KOTOpHE HMEIT IMOJNOKUTEIbHOE 3HAUEHUEe
oI BUfa, OyAyT HOAGMPATHCS BCETAA IO HTOMY LYTH IIOBBILIEHHS
aKTMBHOCTM TeHa [0 pasBUTHA IONHOH NoMuHaHTHOCTH. Ilomesmas
MyTanmsa, CTaB [NOMUBAHTHOHN, ¢ OrpOMHOI OBICTpoToli pacmpocTpa-
HATCS IO BCeHl MOmYJAINWM M CTAHET IOCTOSHHEIM MPUBHAKOM JAHHO-
ro sumga. Myranuu Bpeaubie OyAyT yHUYTOKAThCA depes MoA00P 0co-
Oeli ¢ HaMMeHbIIel aKTHBHOCTHIO JanEoro rema. OnHaKo 9TH reHsl He
nCcue3al0T, OHU B 00e3BPe;KEHHOM COCTOSHUHN COXPAHAIOTCA B BHE
reTePO3NrOTHLIX PENeCCUBOB B NANHOM MOMYIAIUN.

Msr 3maeM, 4TO MONE3HOCTH W BPENHOCTH IPHM3HAKOB WMEET OTHO-
CUTeJbHOe 3HaYeHue, W, KPOMEe TOr0, BEIPaiKeNye M3BECTHHIX MYTAaIuil
3aBHCHT OT TOH CpeABl, B KOTOPOIl pasBuBaercs opramaM. Ilpm msme-
HeHUHW Cpejs BpejHAA IPeKJe MyTaluA MOKeT 0KasaThes GesBpef-
HO WIM fJasKe IOJE3HOW M, BO3HMKAS M3PeJKa B TOMO3UTOTHOM CO-
CTOSHWUM, MOMKeT OBITH IIO/[XBaWeHa ecTecTBeHHHIM oTGopoM. Hpome
TOT0, OGHAKO, P M3MEHEHNH BHENIHel Cpefbl I IPOsSBIeHWe JAHBOM
MyTaIllid MOKeT OKa3aThCsa [PYTUM; MOKeT BBIABHTHCSA HACTHIHOE
HOMHUHMPOBAHNE, YTO YCKOPUT TeUeHNUE eCTeCTBeHHOro 0TGOpa, eciu
3Ta MyTanus Teueph OKa)KeTcs ONAaronpHsTHOHR, WIH, HAKOHeI, MY-
TamHA MOMKeT BOOGN[e NOJIYIATH COBEPIIEHHO WHOE IIPOSBIeHue U
npuoOpecTy COBEPHIEHHO HOBOe 3HAUGHNE B JAlbHEMNIed HBOTIOMAL.
TaxkuM 00pa3oM, Takme CKpHITHE B HONYJIANUH DPENecCHBH crnocod-
CTBYIOT COXDAHEEMIO IJIACTHIHOCTH HJAHHOTO BHAA, HO3BOIASL €My
GHCTPO OTBETHTDL Ha M3MeHeHWs (DAKTOPOB BHEIIHEH CpefsL.

OBOJIONHUA UIeT B TONYIATHAX TIABHBIM 00pasoM Ha reTeposu-
TOTHHX 0C00fX, HA KOTOPHIX IPOMCXOAMT IIpeABAPUTEIbHOE WCIIBITa~
Hue HOBHIX KauecTB M WX AajbHeHIIas 3areM mepepadorka cOoTBET- .
cTBeHHO TIpHofperaeMoMy 3HAYEHUIO [UIA OPraHH3Ma B YCIOBHAX Jall~
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moit cpensl. IIpm sTOM WM3MeHseTca BHIpayKeHNE OUpPENENeHIBIX MYyTa-
nuoi; unauddepenTHRe TpUSHAKM Ipeo0pasoBHBAKTCA B IONE3HEE,
ppefiHbIe IOaBIAITCA B CBOEM BEIpasKkeHHH. BMmecte ¢ Tem feifcTBme
ompeNieIeHHbIX TeHOB IIPeodPa3oBHIBaeTCA He TOILKO Tepe3 IMom0op Ha
X AKTHBHOCTH, HO M Yepe3s Hmoxfop pasiuvHbLlX MOMu(UKATOPOB, WIH,
gaydImne CKasarth, feficTBme ompejeleHHBIX FeHOB MEHAETCS BMecTe
1peo0pa30BaHNeM BCEro FeHOTHUIA.

B »Toft cBA3M HeNXR3S He OTMETHUTL MCKIIOUHUTENLHOTO 3HAYSHU
HKCIIEPEMEHTANBHEIX WCCHGOBAHUA MEKBHOBHIX IMOPHIOB XJIOMYAT-
mmka, npuHamieskamux C. K. Xapmanmy [1933]. D1 mccnepmosanus
MOKA3aJN, YTO MEKBUAOBHE Pa3Iuyds HOKOATCA Ha PA3IHIYMAX B He-
KOTOPBIX OCHOBHBIX TeHAX, TPEJACTABICHOBIX Yy APYroro BHOA COOT-
BeTCTBEHHBIME aJlmeoMopdamy, I Ha cuenuduIecKnX NOBOIDLI0 CIOK-
HBIX CHCTeMAaX IeHOB-MOTU(PUKATOPOB, COMPOBOKIAIONIIX TH AJIENO0-
mopdrl. ITo TMOKA3HIBAaeT, ITO PACXOIKNIENMe MANHEIX BUNOB XJIOHYAT-
AnKa (yIIaHfa W ernmeTCKOro) IPOM3ONIIO0 HA TOYBE 00Pa30BAHUSA
moBoii ammemomopdbr, dPPERT KOTOpoit OLLT 3aTeM BHTOU3MENeH I
VCHIeH IyTeM eCcTeCTBeHIOro oTéopa remoB-MOnudURATOPOB, HMOBHI-
TWAIOMMX TAaKUM 00Pa3oM yKE3HECIOoCo0HOCTL HOBOTO BUfIA.

9y reHbI-MOM(PURATOPLI HAKAMIUBAIOTCH, M0 XapIaHTy, TaK:mke
I B CIIIy TOTO, ITO OHH W CAMH WO cefe CBABAHLI ¢ MONOMHTEIHHEI-
M W3MEHEHWSMM, T. . SBIAIOTCA HE TOIHLKO MOAN(PEKATOPAMH, HO H
AMEIOT CBOe CaMOCTOsATeNbHoe BEIpa)kerme. flcno, 9To B ponm MojH-
(UKATOPOB BHICTYIAIOT TIPOCTO MHOTOIMCIEHIHE Malble MyTaluH,
o0mafialoIme TAKUM Ke IUICHOTPONHLIM BBIPAKEHICM, KaK ¥ JII00bLIe
mabie Myramumn,  [logGopoM  TeHOB-MOTUQPUKATOPOB IMPOMCXOIMIIO
pasBHTHE [OMHHAHTIOCTH HOBBIX HPU3HAKOB, IIPAYEM DTO IPOTEKAIO ¥
PasHLIX BUOB HE3aBUCEMO APYT OT APYTa W HOTOMY NOCTATAIOCH Pas-
ueiMu myTamu. CKpermmBannsg MeMOY CXONHBEIMW MYTAHTAMH PasHBIX
BUIOB TOKAa3aNi, 9TO JOMUHUPOBAHWEe B 00OUX CIy9asdAx 3aBUCUT OT
pasunix remoB-Mojuduraropos. O6a Bmma maoT MyTaumo ¢ Kypya-
BHIME JIHCTBAMHE, KOTOPAs PETEecCWBHA TI0 OTHOIUIENWIO ¥ HOPMAalXbhHOM
dopme. Opmako HpHm MeKBUOBOM CKpPEIIMBAHUE JOMUHEHPOBAHIe
ciafo Berpaskeno (mpomesyTouHbe (OPMEI) BCIERCTBYE Ae3HHTErpPa-
IAY ABYX CHCTEM TeHOB-MORH(PUKATOPOB, ONPEEIAOINNAX 910 NOMIHHA-
poeanme. BrITh Mosker, mamGolee HMITEpPeceH BBIBOJ XapiaHAa, IToO
ONINTTaKoBHle TPH3HAKIT PABIBIX BWIOB MOIYT WMeTh COBEPIIEHII0 Pas-
INYnoe releTHYeCKOe OCIHOBAIINE M UTO MOMOJOTUYUEE OPraHEl MOLYT
COXPaHATL B 06IIEM CBOIO CTPYKTYPY W (PYHKIWIO NPH HeOpepHIBHOM
Hepecrpoifke WX TaCHe[CTBEHHOro ammaparta. Her HMKakux ocHOBa-
HU{l mpegmoNaraTh, 9T0 TOMONOTTMUNLIE OPraHbl IMeIOT uTo-TO ofmiec
TeHeTHIeCKA.

Taxum o6pasom, conpeMeHHbIE SKCIOPAMEHTANBHbIE NCCIe/[0BAHM
TonBomaT mpounyo Gasy mnop Halle MOHXMAaHNe BH000PA3OBAHMA.

Tpolecce 3TOTO BHUA000PAa30BAHUA OCHOBHAA PONb MIPTHAJIERHT,

eCCIIOPHO0, ecTeCTBEHNOoMy 0T60PY B MAHHBIX YCIOBHAX CYIIeCTBOBA-
NS opraEmMsMoB 00lee ;RHU3TEecHoCOONBIX, YTO JOCTHIAeTCs HeOO0Th-
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NIEMA MBMEeHEeHUSMH OT/eJbHBIX T€HOB ¥ WX Pa3HOoOPasHBIM KOMOI-
HUPOBAHWEM ITPU CKPEI[HBAHMIAX.

Besaxoe Brgoo6pazoBanme Beerjia HAUNHAETCA ¢ MAAbLL M3MEHEHMIl,
AMEIINMX B IETePO3UTOTHOM COCTOSIHAW HUITOMKIOE BHPAMKEHMe,
Taxune Majible M3MEHEHHUSA He MOTYT BHOCHTH KPYIHBIX HapYIIeHHH B
crpoenne n QyHKNUE opranusma. Felm oHm MMeOT HEKOTOPOE IOMo-
JRUTEILAOE 3HAYEHHE, TO eCTECTBEHHBIH oT0OpP HOMijeT Mo WyTH ycu-
JeHWsi WX BHIPAIKEHHS, W, CTEMOBATEIHHO, TIO IYTH PA3BUTHAA NTOMN-
wanroocrn. Korga Oyflier MOCTUTHYTO MOMUHHIpPOBaNme, IIPOH3OHIeT
OBICTPOE BHITECHEHHe TOMO3NIOTHOIO PElecCcHBa, T. €. HpeRmed gop-
MBI U3 BCeil MOMyJIAIT.

K rakoit 0b1 MBI rmmorese He mpucoenmmmimes (k Dumepy mwin
Xonmany), scno, uro 3@exT rema mensercs B IPoNecce HBOJIOIIN
B CTOPOHY €ro O0e3BPe:KMBAHUSM, €CIM OH HEGIArompuATeH, WIN B
CTOPOHY MAKCHMAJIbIIOTO BHIABIEHUsS, ecam on uomesed. OmHaro
adpderT 3ToT MMeeT ompeeleHHOe BRHPAKEHNE TOILKO TPH ONpe/lesleH-
HBIX YCIOBUAX PasBUTHA opranmsma. Ilpwm Apyrux yCcooBHAX BHEMIHel
CPeJLT BRIPAsKeHNEe MAHHOTO rena Oyler yke WHOE.

Maxcumanbubiit 9pPeKT B reTepoRUrOTHOM COCTOSHUU, T. €. IOJI-
Hoe MOMUHMpPOBaHWE, Takie GyNeT BBHIABIATHCA TONLKO TPH HM3BECT-
HBEIX YCJHOBHAX pasBuTusa (Kak MB 3TO W B caMoM Jeje BHUJeNH Ia
mpumepax myraumit «Bary m «Abnormal abdomen» y nposodmist).
Oxcuepumentansusle uccaemoBanma M, Hammmnosa [1939] n
. Mudppnn [1941] noxasbiBaoT Bo BCAKOM Ciyuae, B COMIACHH C
mpemcraBaenuAMA Xapranaa, 910 ot0op HA MAKCHMAILHOE IPOABIE-
HHe W3BECTHBHIX NPU3HAKOB NPUBONAT X NOMWHUPOBaHMI0. TarmMm
00pasoM, MOMWHApPOBalide €CTh IOOOUHEIT Pe3yasTaT OOBIYIIOro ecre-
CTBEHHOro 0T6OPa B IPOIECCe afallTHBHON DBOIIOIN.

Ecau, 00nako, BoOMUNAKTHOCTS 8 6OABULUHCTEE CAYEAEE ECTL Pe3lib-
TAT UCTOPUYECKO20 DA3euTus, docTuzaemvlil ecTecTeeHHblM 0TEOPOM
npu onpedefeHHblL YCAOBUAL CYWecT8o8arus O0anHnol Hopmbl, TO,
KOHEUHO, NOAHOE 6blAGAeHUE OOMUHAHTHOCTU NO U3GECTHOMY RPU-
sHaKy moaceT GolTb GOCTUBHYTO TOALKEO NPU 63PAWUEAHUL ODPAHUBMA
6 Tex KAk pa3 eCTeCTEEHHBLE, UAU (HODMAALHBILY, YCAOBUAX, 6 KO-
TOpulx UCTOpUHecku c030asancs Oanwblii npusuar. Beswue wnble
YCTIOBHA, TYsE[ble WCTOPHYECKOMY NPONIIOMY MAHIIOr0 OPraHnm3Ma, .
MOTYT TOJBKO M3MEHUTH ero (EHOTHI, W HPATOM TIABHHM 00pasoM B
CTOPOHY MEHBIIEro BHIABIEHWA MOJOMBIX MOJNOKUTENILHHX HPU3HAKOB,
T. €. B CTOPOHY 00INero He{OPasBUTHS OprammaMa. Y CeTepo3HuroTHO-
ro opramm3Ma pa3BUTHE B TaKHAX JYRTBIX €My YCIOBHAX MpuBejer K
u3MeneEno (EUOTUNA MCKIOYATEILHO B CcTOpony Goiee ciadoro
BLIAIBIIEHHS OMAHAHTHBIX TPH3HAKOB,

Temepb MBI MOJKeM BRDPATIE PE3IOMUPOBATH DE3YIHTATH HamIero
o630pa: BEIpasKeHNe OTHAeNbHOH MyTarmuy, KAKAM OLI UPOCTEIM 0HO HU
Ka3al0Ch, €CTh PesyrbTaT MCTOPUYECKOTO DPasBUTHISA BCEro TEHOTHNA
B OIpeJlelleNALIX ycnoBuAx BHerrHe#H cpemsl. OrnenbHBII TpH3BAK
eCTh MCTOPHYECKH 00OCHOBAHHLIA Pe3yabTaT PasBUTHS BCETO OPraHud- -
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Ma B OIpeJeleHHbIX yCIOBHAX BHemHei cpefnl. «llomesHocrby Tako-
ro IPA3HAKA eCTh, B 0COOEHHOCTH, BCET[a Pe3yibIAT ACTOPHUECKOIO
pasBETNA, OCHOBAHHOIO HA JOJITOM ECTECTBEHHOM 0T0OpPe PasimimblX,
gactLbl0 09€HDb MAajlo 3aMeTHBIX M3MeHEeHWH TeHOTHHA (BKINYAA MOA-
Gop rveHoB-Monm@uraTopoB). fBieHme ero OMIHEPOBAHUA HMeeT
TaK/Ke MCTOpHIeCKOe 000CHOBAHMe, KOTOPOe 00ecleunBaeT B AATbHEH-
mreM JOCTATOUHYI0 YCTOHYMBOCTH HOBOrO MpPUBNAKa B CIydae ero rap-
MOHMYHOTO BKIIUeNnd B mpeoOpasyemslil opranmsM. Taxmm oGpasom,
[poliecc JBOMIONMU WN[ET BO BCeX HTHX Mejbuaiimux mpeofpasoBa-
HUAX B CTPOTMX COOTHOIIEHUAX IIEIOr0 OPraHi3Ma ¢ yCIOBUAMM BHEII-
Heli cpefBl, IPOU3BOAAIIAX BIedYaTIeHde CTOND IOPayKamoImeil Hac
menecoobpasmocTn. OmHAKO BCe 310 GasMpyeTcd HMCKINYUTENHLHO Ha
mepeRUBAHNE Hamboiee mpucmocobrennpix (r. e. Gomee KM3HECIO-
coOHBIX B HAHHBIX YCIOBHAX) ocoleil, T. e. Ha npoyecce ecTecTéeh-
pozo orbopa, 6e3 KoTOpo20 daice 0TOeAbHLIL NPUIHAK HE NOAYHLAET
ceoezo 3a6EPULEHH020 BHIPAKEHHSI ¥ IOIHOCTHI He BKIKNYAETCA B
IMEeNoCTHYI0 CTPYKTYPY OpramusMa.

4, AnanTuBHbIe MOAI(UKANMY KaK M3MeHEHU S,
00yciIoBIeHHbIE CYIIEeCTBOBAHAEM CIOSKHOM
HCTOPHYECKN CIOKABIIelicd peakHOHHO crMcTeMbl

Msr MHOro roOBOPUIZ 0 TOM, UTO MYTAaUHs MOJKET WMETh DPasHOE
BHIDAjKeNAe B 3aBUCHUMOCTH, C OMIHOIl CTOPOHBI, OT reHEeTHYECKUX pas-
JIUYWi U, ¢ IPYroif CTOPOHDLI, OT pasnwumii Bo BHemueil cpeme. Horrie
MyTalliM OKAa3BIBAIOTCA YAaCTO BechbMa Malo YCTONUUBBIMH, T. €. B
CBOEM ITPOABIEHHM W BHIPA/KEHUN OKA3LIBAIOTCA CHILIO 3aBHCUMBI-
MI 0T I3MEHEHHIl KaK caMoro reHOTHIa, TaK W 0T W3MeHeHHW B (ax-
Topax BHemmueil cpenmbl. HoBrle MyTanumm, Kak HpaBWiIo, Ile a[aITHB-
OBl B CBOUX BHIPAKEHHUSX, H COOTBETCTBEHHO WX MOMU(PUWKAIMI TAKKe
He upefcTaBiAioT cololl amamramuil. Y mpo30PWILl MyTam#s «pen-
Tnant», Mo Mepe IOBBIMIEHUA TEMIEPATYpPHl BOCHUTAHUA IAIYHHOK, IHO-
Iygaer Bce Oonee YKopoueHmble KPHINbA; Myranus «short wing»
Honyyaer TaKiKe TpPH IOBHILIEHWM TEMIEPaTyphl Bce (olee pesKoe
BHIpajyteHme; TO yKe caMoe Habmogaercs y myranmu «Bary, y woro-
poii ymempmiaerca wmeao (paceTor raas. ¥ Myraimmm «Abnormal
abdomen» BHIpaskenme yCHIMBAETCS HPU BOCHUTAHUM HA BIAYKHOM
Kopme. Myrauua «bent» monydaer Hpm HE3KOH TeMIepaType I[eTbIA
PAL noGaBouyHBIX BHIPAKEHNNA — KPOMe MBOTHYTHIX KpPBLILEB, eIre
norpybenue ria3, HapymIeHHe PAacHOJOREHUsA IMETHMHOK Ha TPy[H T
n3Menernme B OMHOI M3 MUIOK KPBLIA.

Huvero mpucmocoburenbHoro B oTuX peaxumax Her. Eeam, ogma-
K0, Karag-mu060 MyTanuda, B KAKOM-Tu0O M3 CBOMX BBIpa)KeHWI OKa-
ETCA B M3BECTHBIX YCIOBUAX OIarompHATHOH, To BTo ObIcTPO mpH-
Beger k orGopy »Tux OnaronpuATHLIX (OPM PpearmpoBaHmdAa IpH
OHOBpPeMeHHOM IOAABIeHHM MPYTHX BHIPUKEHUI BJTOH Myramuu
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{(gepes moxGop MopumduratopoB). BrarompusaTHOe BHIpAMiEHIIE MYyTa-
MW, WIX ajanTHBHAaA OpPMA pearupoBaH@A, MPHOOpeTeT TOIMa
YCTOHUMBHIE XapaKTep @ BOHET B COCTAB CHCTEMEI HOPMAIbHBIX Peak-
nuil faHHgONl MyTamum.

YcroiumBocTs BRIpAHIEHHS, ONIAKO, BOBCE Il¢ 03HAUYACT HE3ABH-
CHMOCTH OT BHEILHER Cpejibl, 0Ha yKAa3bIBaeT JHUIIb HA CTPOTYIO OIpe-
AeleHHocTs peaknuu. Peakmus ske MoKeT GBITH PAsIWTUON B PasiIbix
yeroBusax. Hiraccudeckum mpuMepoM ABYX Pa3iudilbiX, HO COBEpIIEI-
HO OupefeleHIBIX peaKkunii aBIsierca Kuraiickuii mepsouser (Pri-
mula chinensis), m3BecTHBI B HECKOABKUX HACHENCTBEUIHO CTOMKHX
pacax. MseectHsl pachl, pgaolime OpHd pPa3HbIX TEMIIEPATYPAX Oesbie
IBETH, U packl, o0NafaloOINe OpU TeX ke YCIOBUAX KPACHHIMU IiBe-
TaME. 3Eech STH DPA3NUIHA O0YCIOBIEHLI PA3NAIMAMU B TEHOTHILE,
Opnnako uW3BecTHa paca TOro ke TEpBOIBETA, MAOIAd LpH yMeper-
HOIl TeMmepaType Oesble UBeTH, a B opamskepee (Ipu TeMieparype
oxono 30°) — KpacHBle. 3Mech HMEIOTCA, CIEROBATENBHO, Y ONHOTO
resoruna (naske oxHOI oco0H) JBe OLPENENEHHEIE HOPMBI PeaKIdil
Ha pasmauyusle reMmeparypsl. OGe pearumm o0yCIOBIGHBI HACIENCT-
BeHHBIMH CBOIiCTBAMW JaHHO# pacsl, W, KOHEYHO, HEJIb3sI Ty HIN
HHYI0 OKpPACKY Ha3BaTh HeHacheacTBennoii. Onnaxo maMeneume Kpac-
HOH OKpacK¥ NBETOB B GEeNyI0 IpH TepeHoce PACTeHHA U3 OpaHIRepen
B KOMHATY 3aBHCHT OT WM3MeHEHHA TeMmieparypsl. Takoe m3MeHenme
demoruna Mul HassiBaeM Moauduramueir. Mol MOKeM TOBOPHTH 0 MO-
IuQUKANUE IUITh OPU CPABHEHWH OHOrO (DEHOTHIIA ¢ JAPYIHM, IpH
YCA0BUN WACHTUYHOCTH T€HOTHIA, \

Panblle MBI TOBOPWIM O «BBIPAJKEHUITY HM3BECTHON MyTanuu IPH
onpenesenusIx ycaosmax. ONHAKO MBI BHJENH, ITO HTO BBIPAKEN U
3aBHCHT He OT OJHOTO I'eHA, 4 OT BCEro TeHOTHIA, H, CIAeNoBATeIbIo,
NOHATHA (BHIPAKEHHE» MYTAUUM U «BBIpAJKEHHE» TeHOTUIa, T. €.
denoTnn, cosnagaotT. VasMeHeHne BRIpAKeHAA MyTaMuW, IIN W3MeHe-
nne ¢eHoTHIa, IOPH W3MeHeHUH BHEIIHHX YCIOBHH MBI JOJKHBL
nasBarh Mogadukanueii. Ecan Gu BCsa ecTecTBeHHAA MOMYIANHA IPO-
sodmael coctoanma u3 ¢opMel «Abnormal adbomen», woropas mpH
PABHEIX YCIOBHSAX PasBuTHsA (HAa cBemeM HIM HAa HOACOXIIEM KOPME)
maer nubo ypoAamBoe OpioOmKo, Jubo ¢HOpPMaXbHOE», MBI OBl IPH
CpaBHEHHH 5TUX (JEHOTHIOB HPYr C APYTOM TOBOPHIA O MOAHQHKA-
OIAX, BH3HIBAGMBIX W3MEHeHHEM XapaKrepa LOWIIH. Temeps jxe MBI
roBOpMM OOBITHO JMIND O (IIPOABIEHUN» IPH3HAKA YPOIIHBOIO
OpoIIKa TPH ONPENIeNEeHHEIX YCIOBUAX KyJIBTYDHL. « Y pOpIABOC
GpiomKo» ABsercs MoAuuUKA@eil y MyTaHTA, HO, KOHETHO, MOAH-
duranumeit He ajmanTmBHOM, T. €. Mopdosom. Toumo rTar ;xe mposBie-
HOe W BHIpajKeHHE Y[ABOEHNA KOHETHOCTeH y MyTammu «reduplicated»
HAXOMUTCH B TAKOW CUJILHON B3aBHCHMOCTH OT TEMIEPATYpPHI cpefbh
B KOTOPO pPas3BUHBAIOTCS JIHYMHKE, 9TO MBI TAKIKe MOMKEM CKaszaTh
970 9ra MYTAUsA XapaKTepHsyeTcs WMEHHO CYyLiecTBOBaHmEeM CIIe-
[EajxpHOrO TeMmeparypuoro mMopdosa (ynBoeHWe HOKeK Kax Heagal
THBHASA PeAKNAA Ha HUBKYIO TeMIePaTypy).
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TeHOTHOINYECKN onpefeleHHass )OPMa MOeT, oHAKO, JABATEL HE
gBe OIDe/ielleHHbIe, SPKO BHIPAKEHHbIe M KAUeCTBEHHO NPyr OT
npyra OTIMTHBIE PEAKNUH, HO MHOTO TAKHMX peaknuii. B ouems mmuo-
rux CIYy9aAX TaKHe PeaROVH OTIHIAIOTCH KOJAMICCTBEHHO W CBABAHEL
perpepHIBHEIMI mepexopmamu. B paGorax B. IMlymsna [W. Schultz,
1920, 1922] n H. A. Vnouna [1926, 1927] uccienoBansl msMeHeHnnsa
OUTMEHTAME TOPHOCTAeBOro KPOJNMKA IPW PasHBHIX TeMmeparypax.
[Ipu «HOPManbHOI» TeMIeparype STHM KPOJNKH HMEIOT eIyt ImepeTs,
A TOJNBKO HOC, YHIM B XBOCT.— dYepHEIe. 1IpW NMoHWKEHNH TeMmepaTy-
pet Hwke 16° wepnyio OKpacky modydaloT 3a/(HEe AIEI, A MPH TeM-
meparype Hmke 14° —um mepemume. Ilpu Temmeparypax Hmke 2—3°
wepHas OKPACKA IIepPCTH HAUMHAET PACIPOCTPAHATHCA HA BCE TeJO.
C npyroil CTODOHEI, NPV IOBHINIEHWY TeMIeparypsl Bhme 25° moss-
aaioTca Gedsle Bollochl HA yIIax, a 3aTeM, HPH TEMIeparype Bhllme
29°, W Ha XBOCTe W HA HOCY, TAK 4TO BeCh KPOJHK CTAHOBHTCH Oe-
meiv. Hamas "gacTs Tella mMeer CBOH TOPOr pasApasKeHmsA, T. e.
CBOI0 MAKCHMANBHYI0 TeMIepaTypy, TPH KOTOpPOH eIme BO3MOKHO
obpasobaHye YepHOro IurMeHTta. PasHas BBICOTA HTOTO TIOPOTA 3aBH-
CHT OT PA3IMIHOTO KPOBOCHAGMEHWS KOMH B DasHBIX dacTAX Tela,
¢ 9eM CBA3AaHO W PA3IMIHOe OXJaKAeHne KO/KU TPH HOHMMIeHUN TeM-
HmepaTyphl B OKpYy:xaomeil cpefe. BMecTe ¢ TeM B pasHBIX reHermIe-
CRUX IWHMAX 9THX KPOJIHKOB TOPOTr PA3[pa’KeHms MOMET CUABHO pa3-
IMIaThECA. ¥ CAKCOHCKOW PACHl MOpOT pasapaykeHusa KoKu GoKa paseH
+21°, y moabckoit packr +11° a y MOCKOBCKOM, Kak CKa3aHo, OKOJO
+2° VMeroTrcss m HacjleACTBEHHbIE WHAWBUAYANLHEE PA3IUIAA B BhI-
coTe mOpora pasgpaskeHus .

31ecy MBI mMeeM, CIeNOBATENLHO, NMEJI0 ¢ OJIHON pearmmelt, oGaa-
maiomell pasIMIHEIMA (HOpPMaMmW» IJAA PA3HBIX wacTeli Tejia m, cle-
MOBATENBHO, PaCOpOCTpansomelics Ha pPasIWYHBIE ero YIacTKH TpH
PasHHIX TeMIEpaTypax CpejsL.

Tlepexonst 37ech CKAIKOO6pA3HBIC — DU IIOCTETIEHHOM OXJAMKMe-
HYWH NOCTHKEeHIEe W3BECTHOTO0 TOPOra CKA3BIBAGTCA WePHOHW TUrMenTa-
nmeit, cpasy 3axXBaTHIBAOMIEN IENBI yIacToK MOKpoBoB (HampuMmep,
BCIO jamy). B Apyrmx ciyuasx UPU3HAK MOMKeT MMeTh KOMMIeCcTBeH-
HOe BRIpasKeHHe, W TOTJ]a TOCTeIeHHOe W3MeHeHwe, cKayKeM, TeMmepa-
TYDH, DPOSBUTCSA B TAKOM K€ IIOCTETICHACM W3MEHEHUM W3BECTHHIX
npusnaxos. Tak, Hanpmmep, TpPUBeNEHHLIH y/Ke TPHMep MyTamuy
“pennant» y mpo3oPmiHl OTIMYAETCA KPHLILAMH, MOXOKMMMA 10 BHLY
Ha HopMaJbHbie, OIHAKO MX BEIMYMHA CHIBHO 3aBHCHMA OT TeMmepa-
Typil. Tipm mopeimenmm temmeparypst or 16 mo 30° menwmumma
KpBITher mocrenenHo yMewpmaercs |Harnly M. H., Harnly M. L.,
1936]. Wnm, manpumep, mo omsitam Cemuepa [Sumner, 1909] moser-
INeHwe TeMHepaTypsl NPUBOAAT K Pa3sBUTHIO 0oNee AIMHHEIX XBOCTOB
T ymreff y Meimeift m KphIc, 4 IMOHUKEHYNE TEMIEPATypPHEl CBA3AHO € WX
YRoposermem. Y madmmit, mo Borsrepery [Woltereck, 19091, yemnen-
HO0e mmramme nmpmBOAMT K BOBPACTAHUIO BHICOTH MX miema. Boobmre,
YCNOBM mmranusi, KOHEUHO, WMEIOT OOJLITOE 3Madende JUIsT DPAasBH-
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A (JeHOTHIA, M WX W3MEHEHWS OTPaKATCA TIABHEIM 00pa3oM Ha
W3MeHeHWE BeJIWMIMHBI BCero oprammsma umm ero dacreii. VI Bce ime
[ajke Takoii NMPU3HAK, KAK BEJIMIHHA TeJa, oIpelelaercsa TeHOTHIOM
H XapakTepmsyeT ero He B MeHbINejl Mepe, deM JApyrme (eHoTHIM-
decKie IIPU3HAKH, IO KOTOPHIM MBI TONBKO U MO;KEM HMeTh CyHtjIeHire
0 TEeHOTHIIE. :

Kax e MBI MOIKHBI paccMaTpyWBaTh 3TH (DEHOTUINYeCKHEe H3Me-
HeHms, saBucAmume oT axropos BHemrHeir cpein? llpesxae Bcero,
OTMETHM, 4TO OPraHM3M B CBOEM
passnTHH BOOGMIE TMOTHOCTHIO 3a-
BHCUT OT BHeIOIHEHd cpemsi, Oe3
KOTOpPON HEBO3MOKHBI HU JKH3HE,
uy paspurme. OpranwsM, KoHed-
HO, HACTONBKO TECHO CBS3AH CO
cpengit, 4TOo ee HW3MEHEHHMA ¥He
MOTYT He BJedYb 3a co0oit wmame-
HEeHWIT PA3BWBAIOMIETOCS OPraHMs-
ma, Opmako To OTHOMEHHIO X
H3MEHEHWAM OTHENBHEIX (AKTO-
pOB cpemsl OPTaHWBM MOKET OKa-
3aTHCA BeCbMA YCTOAYMBEIM B
TOM CMEICJIe, 9TO B W3BECTHHIX
Tpenenax M3MEHEeHHWH OH 3aMeT-
ZL)C 16. Bogﬂblﬁ (W}é u B?anw"‘blﬁ mo ne Menserca. Tak, mpu maMe-
(L) s sotmuocs aorune (M4Mne™ o mowmoparypsl  snonme

cpenst or 3 1o 14° W ToYHO TAK sKe
B mpepenax or 16 mo 25° ropmo-
CTaeBbIil KDONIUK He UBMEHSEeT CBOEil OKpacKHU.

Jua odeHh MHOTMX TIPH3HAKOB MOMKHO YKA3aTh Npemensl Komeba-
Hui (dakTOpoB BHeIDHeil CPefBi, BHYTPU KOTOPHIX MAHHEIE MPH3HARH
3aMEeTHO He MEHAITCA. JTO W €CTh «HOPMANbHOE» BLIpasKenue WpH-
3HaKa, 1 BO3MOKIOCTD eT0 PA3BUTHA OTPAHMIMBAETCH M3BECTHBIMU T1pe-
geraMu «HOpMadbHOUW» cpensl. Hopmanpnoi e cpemoii asngercs Ta
00BITHAA cpefia, B KOTOPOil MCTOPWIECKM DPa3BUBANCH HNAHHLIA Opra-
HE3M. Taxas BBHIDAGOTKA M3BECTHBHIX BECHMA YCTOMIWBHIX JOPM ecTh
BCerjga pesylIbTaT JOJAroro MCTOPHIeCKOro pasBurus, Ecau opranmsM
obsafaer He OQHON, a ABYMS WIH 0ollee PE3KO BHIPAKEHHBIMU (HOP-
MaMm», TO OH U JKMBET HODMAIbHO HE B OJHOM cpeme W WCTOPHE-
JeCKM pAasBHBAeTCA KaK BuJ Cpasy B HECKONbKHX cpemax. Lak
HaIpuMep, BOMAHON IIOTWMK HMeeT NBA ONPEReNeHHo W PEe3Ko BHIPa
JKeNHBIX (DeHOTHIIA — OfMH U3 HHX XapaKkTepeH NIA JKU3HM B BOL®
npyroit — pasa cyuu (pume. 16). Jlaa crpemoimeTa XapakTepHBI ke
TPH HODMH — OJHA pA3BHBAETCA Ha CYIe, Apyras B MelKoit Bof®
(mwraBatomue JuCTLA) W TPeThS — B TIIyOOKO#H Bofe (momBomHbIE NMeH
TOBHHBIE TUCTHSA). Pazmmymsie 0co6m 3TOTO BUAA SKHAM K panblie
B PasNMYABIX CPEAAX, W BCE 9TH HOPMEL PEARIMl TpefcTaBasoT Pe”
3yNBTAT HCTOPUIECKOT0 PAasBHTHA BUAA B DTHUX Pasnoobpasibix yoiIo©
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pmsax. UeM pasHoOOpasHee YCNOBMS, B KOTOPHX DPa3BHBAETCA Opra-
amaM, TeM Goiee pasHooGpasnpl W ero WOPMHI peakDmi, TeM Gomee
pEesKO BEIPAKAETCA ero MoAu(PUKANMOHHAS H3MEHIHBOCTD.

MonurKanuoHHAS M3MEHYMBOCThL MMEET, CIe0BAaTEeIbHO, TaKKe
csow mcropuio. OnHaKo 5Ta MCTOPUA HAGHTHIHA ¢ MCTOPHeil TeHOTH-
ma m ofycloBieHa oHa remu ;xe darropamm (ecrecTBeHHEIH 0T6OD B
Tex Cpefax, B KOTOPHX obmraer opranusm). Mcropnaeckn pasBHBaioT-
¢st TONBKO OPraHMaMBEI ¢ UX HacixelcTBeHHoil 6Gasolt (remormmom),
BhIpasKenne Kotopoit (erornm) s3aBECHT, KOHETHO, TAKIKe I OT YCIO-
BUil PasBUTHA JAaHHONM ocolm.

Xapaxkrtep MonmpUKAOUOHION N3MEHYUWBOCTH MOMET OHITL pas-
JITHBIM, W 3TO OTpEeNeNAeTcsa, RAK CKA3aHo, ICTOPUISCKAM PAa3BUTHEM
¥ OCYIMecTBIgeTcA 4Yepes MeXaHm3M WHAUBEAYATbLHOTO PA3BHTHA
OpraHM3Ma, KOTODHII MOJKET TOKAsHIBATH GONBIIYI0 WMIM MEHLIILYIO
CTeNeHh aBTOHOMHOCTH, T. €. GONBIIYI0 MIW MEHBIIYI0 He3aBUCHMOCTE
or KoneGammii (aKTOpOB CpPefsl B M3BeCTHBIX mupemenax. Hemerxo
peunTh BOIPOC O TOM, B KAKOM HANPABIEHNW W3MEHSIETCS Momm@u-
KamHOMHAA W3MEHYWBOCTL B TeUeHWe 9BONOIMU. Bo BCskoM cayuae,
HEeNpaBmiIbio 6e30r0BOPOTIHO NPHHUMATE COKpANIeHHe MOXUMPIKAHON-
HOIl U3MEHYHBOCTH, a TeM §olee TOBOPATHL 00 MCTOpHUECKOM «(PHKCH-
poBanmu» Mopammrammit, Kak sro HNexalor Baftmempaiix u mpyrume
HeolXaMapRuCTH. Herbas Tawke roBOPUTL O WPOTPECCUBHOM (3aCTHI-
pagum HOPM» WIM 06 0CBOOOIKIENNH OPTaHW3MA W3-TOJ BIACTH Cpe-
OB W T. H., KaK 5To MLl BHjesn y DBoilipmena m APYyrAX WAEaiIUCTOB.
Hepepro Tawske, ecinm TOBOPAT O HMEPBHTHOM Xapaxrepe Mommpmxa-
MIONHON M3MeHYNBOCTH I IIPOTUBOTOCTABJIAOT €¢ MyTamWONHOR RaK
sropuanoii. O6a poga M3MEHYNBOCTH MCTOPHIECKN PAZBWBAIUCH OJIHO-
BPeMEHHO N BHIPAYKAIOT PA3NMUHYI0 CTeNenh B3aBMCUMOCTH BH[A
(Myramuu) mam ocobu (Mommdurammm) OT WaMeHemmil Bmemme# cpe-
mot. IpasmnbHee GBLIO GBI ITOCTABUTH COBEPITEHHO O0PATHEII BOMPOC
0 TporpeccMBHOM PASBUTHH BUAO0BOH ycrofiImBocTH oOprammsMa,
T. e. TPOUHOr0 HaclenoBanus (MyTamnum ABIAOTCA HAPYIIEHHAME
9TOHf TPOYHOCTH HACHENOBAHMA), W O DPAa3BATAN WHIHBUIYATHHON
VCTOWYWBOCTY OPranmsMa, T. €. 0 BO3HUKHOBEHUU (QBTOHOMHOTO» Me-
Xanu3Ma PasBHTHSA, BEeIYIET0 K OUpeAeNeliol THIWYHON CTPYKTYpe
HezaBHcuMo OT Kojdebammit paxTopoB cpefs (MogmuKamum MOFKIIO
Ok paccMaTpMBATh KAK HAPYIMEHHA (THNNIHONY CTPYRTYDSHI). Bumo-
BasT ycToHamBOCTh pasBUBANACH NyTeM BEIAUPEEPEHIUPOBKNE YCTOI-
IWBOTO0 HACIENCTBEHIIOTO MEXANN3Ma, CBABALIOr0 CO CIOKIION CHCTe-
Moit KoppenAnmuit kKak anmapara ero peasmsamun (T. e. oIToTeHesa),
A WHIMBHEAyANbHAS YCTOIAMBOCTL PAalBUBANACL ILYTEM YCTAMOBIEHMS
Perynsitopnoro Xapakrepa T TPOTPECCHBIION ABTOHOMUZALEE 3HTOTO
anmapara. B pesymbrare 5TOT0 JOCTHraeTcs MAKCHAMANbHAS 3alIuTa

0PM006pazoBaTeTLHKX IPOIECCOB OT BIWAUMSA CIYIAHABIX YHIO-
Henuii ot mopMambiblx yeuxosuit passurug. Bo BcAKoM ciydae, MbI
He MoikeM OTAMHTH MOTUUKANIMOHHON H3MEHIMBOCTH OT MYTAIMOM-
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HO#l W [O/KHL WX WCTOPHI0 PACCMATPHBATL COBMECTHO, TAK KaK B
9BONIONUY OHA B3aHMO3aBHCUMEI,

Msr yike cBgsanm pambme Mopmduianum (1. e. maMeHenusa de-
HoTUTA) ¢ MyTamuaMa (T. €. M3MEHeHHWeM TeHOTHHA), PacCcMaTPHBAs
fepBbie KAaK BHAOU3MEHEHHE KOHKPETHHIX (IOPM BBIPAJKEHHS BTOPBIX
(Myranumit) Tpm pasTHYHBIX YCIoBUAX Biemmuedl cpemsl. Hobbie my-
TAMUW MMEIOT YacTO He COBCEM TOCTOAHNOe BHIPa)KeHHe, T. €. OKa-
3BHIBAIOTCA BECHbMA 3aBUCWMBIMYW OT W3MeHeHuil B JaKTOpax BHeMIHEl
cpenst. HoHedHo, BCAKUN opraHusM, a TeM Gojiee MyTaHTHHIN, B ¢BOeM
pasBUTHA JOMKEH B TOH WIN HHOH Mepe 3aBHCETH OT (PAKTOPOB BHEII-
Hell cpeasL

Opraxo cOBREpIIEHHO HEBEPOATHO,9TOOH HOBLIA IPHU3HAK, PASBHB-
muiicA TPM HBBECTHBIX HOPMANBHKX YCHOBUAX CpeAsl W IAOIIHit
OpraEmaMy Xotsa Obl HeGOIbLINWE MPEeMMyINecTBa, T. €. MOJe3HbH, pas-
BHJICA NPW WHBIX YCIOBUAX, XOTA U MHAYE, HO BCE-TAKH KaK IOMe3-
HHX B 9TMX ycloBusax mpusHak. IIpusmamme s3Toro Gniic 651 paBHO-
CHIBHO UPU3HAHUIO WyJa. Msl yske TrOBOPWINW, 4TO W caMa IIOJes-
HOCTH IPM3HAKA OTHOCUTEJILHA M €CTh Pe3yIsTaT MCTOPUYECKOTO pas-
puTAs opraEmsMa (mox6op KOMOWHMPOBAHHEIX MyTanmi W HX Moju-
uraTopoB) B omnpeeNeHHOH cpefe. TeM Gomee MbI OJKHEL CKasaTb,
IT0 ecian MONAPUKANUMOHHOE W3MEHeHNe OKA3BIBAGTCA A OpraHmsMa
BEIFOJHBIM, TO 3Ta IeNecoo0pasHOCTh €r0 pearupoBAHUS HA M3MEHe-
ume (DaKTOPOB BHEIIHEH CPeNBI €CTh, BO BCAKOM CIydae, PesyiabTar
HMCTOPHIECKOTO DPAa3BUTHA (POPMBI pPearmpoBaHusa, ITO MOMKET GHITh,
OHAKO, MOCTHUTHYTO MCKIIOYUTEIBHO Uepe3 eCTeCTBeHHEBIA 0r6op re-
HOTHIOB [PW BCTPEYAOIIHXCA B TPHUPOJe YKIOHEHWAX (DAKTODPOB
BHemHelr cpefsl oT ob0wnrgHOil HOpMobl. IlemecoobpasHsie peaknum u
HaGNI0A0TCA TOTBKO B mpefeiax TaKAX M3MeHeHuir aKkTopos cpems,
KOTOpBIe B IPUpOfie MefCTBITEIbHO BCTPEIAIOTCA.

B mporpeccmBHONR 3BOMIONEM WMEOT 3HAUEHHE TONBKO TaKWe My-
Tannm, KOTophle MAIOT OPTAHH3MY M3BECTHBIE MPEHMYINEeCTBa, A TO e
camoe Hajo cKaszaTh m o Mopmpmranmax. IlerecoobpasHocTs mocmen-
HEX He MojXerT OBITH WONOMEHA B OCHOBY KAaKHX-THGO WOUBITOK
00bCHeHNA »BoNONmE (TaMapKuaM), a JOMKHA OBITH paccMaTpd-
BaeMa Kak PesyldbTaT 09eHb CJIOMKHOI0 WCTOPHIECKOTO IpoIecca pas-
BUTHA OPraHmsMa B HEIOCTOSHHOH BHemHell cpefe. JTo mpomecc HE
MeHee, a Oollee CIOMKHEIA, 4eM MCTOPUA PA3BUTUA TPU3HAKOB, OJHO-
3HAYHO ONpeeNsieMbIX M3BECTHON KoMOWHAIMeR MyTamui.

Hy:xu0 myMaTh, 94T0 B IpoIecce SBOJIIOLUN 00pasoBaHWe HOBHIX
IpU3HAKOB ITyTeM Hofbopa MyTaruidi WeT oJHOBPEMEeHHO C YCTAHOB-
JIeHEVeM ONpefeleHHEIX, TaK/Ke I1eecoo0pPA3HEIX HODM peakrmad,
OUpefeNAIOmMEX NONe3HOE BHpa’KeHWe MAHHOr0 IpU3HAKA HpPA pas-
AWYHLIX KOHKPETHO BCTPEYAOIMWXCA B MAHHON cpefe yCIOBAAX pas-
Butna, TakmMm o6pasoM, OTHOBpEMEHHO ¢ HOBHIM IIPH3HAKOM PAa3BH-
BaeTCs W MeXaHW3M, ONPeJelNsIONuiA ero pasBUTHE B DPABHEIX yCIO-
BHAX, T. €. YCTANABIMBAIOTCA pasnmuHble ero Mopundmrarmuu. Feau
OpranusM DPasBHBAETCA B OTTOCHTEeXLNO TOCTQANHON cpene, To ero
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mojnduKabenbuocth Oymer HeGONBNIOH; eCJH 3Ta cpefa CWILHO W3-
MeHYUBa, TO MoAm(uMKabensHOCTs MoOsKeT OBITH BEIIE. Ecim opra-
HU3M JKIBET ONHOBpEMEHHo B ABYX pasHbIX cpefax (ognm ocobwm —
B OQHOH, Apyrme — B APYroil), TO OH MOMKET NPHHATH JBE pPasiIAy-
meie opMsl (Bopstnoik motmk). Ecam oprammaM mo cBoeii oprammsa-
MU CWILHO 3aBWCHM OT MEHAIOUMXCsH (DAKTOPOB BHEINHEH Cpefbl 1
e MOMKeT aKTHBHO MENSTH CBOe OTHoIUenue K »TuM Qarrtopam (pac-
Tenns), To MoTM(PWKAMMONHAS H3MEITYUBOCTH JOJKHA OBITH BHIIIE.
Ecin sKe opraHusM B 3HAYMTENIbHON Mepe caMm BeiGmpaer ceGe ycio-
pug cpemsl (TMOABMIKHOCTD JKWBOTHBIX) H CPefa, CIefoBaTeIbHO, OKAa-
3BIBACTCH JJIA HEro Gollee MOCTOSTHON, To MOFU(PUKANMUOHHAS M3MEH-
qBOCTh Oymer Hm:Ke. Emle Huke cTamoBATCA MORHPUKANZOHHAS
M3MEHYMBOCTh, eCIM B CAMOM OpraHu3alyM pPasBUBAIOTCH MEXaHM3-
MBEI, M30MUPYIONIMe OPraHu3M OT M3MeHeHHH (JaKTOpOB BHEINHEH cpe-
gel. Tak, HampmMep, TENIOKPOBHOCTL BHICHIMX TO3BOHOYHBIX OCBO-
GosKTaeT WX B 3HAYATENBLHON Mepe OT TeMIEparypHBIX Koiefammii
CpeIiHL.

Bo BCex 3THX CIydasx MCTOPUA OPraHMBMA HANOMKMIA SIPKUIl OT-
meyaToX Ha 0CO0EHHOCTHU ero MOAM(PUKANMOHHON N3MEHINBOCTH, B DTO
Jydilie BCETO JIOKA3HIBAGT MCTOPHIECKYI0 000CHOBAHHOCTDH IOCJENHEM.
Huxaroll mHOH MeXaHM3M, KAK TONBKO €CTECTBEHHHIH oTGOp opranms-
MoB, ofmafgaomux namfonee OIATOUPUATHON CHCTEMOH pearmuil,
ofecledmBaiomell MX JKNUBHL B JAHHBIX MEHAIOMIMXCA YCIOBHAX, He
MO;ieT GbITh OTBETCTBEHHBIM 3a PasBHUTHE IelXecoo6pasHoil Moamdm-
KanuoOHHONK M3MEeHIMBOCTH., JTa JopMa M3MEHYMBOCTH MOITOMY HHKAK
He MOKeT OBITh TONOMEeHAa B OCHOBY OOBACHEHHS DBOIIONUOHHONO
mporecca. I[erecoobpasnocTe modugurayull cama 603HUKAET TOALKES
e npoyecce agosroyul. OTnerpHad MOJUPUKAIMA MOKET paccMarTpHh-
BarpCg RaK 3aKOHOMepHOe OTKIOHEeHWEe Tpoliecca PasBHTHA 0c00H
(0T «HOPMBIY) TON BIAMAHAEM M3MEHEHWH M3BECTHOTO )AKTOpA BHEII-
Heit cpenpr (o cpaBHEeHHIO ¢ «HOpMoiiy). Ecii 210 yKIoneHwe amam-
THBHO, TO €r0 3aKOHOMEPHOCTh TeM Gojlee 00yCIOBIENA MCTOPUYICCKH
CO3ABIINMCA BHYTPCHHUM MEXAHH3MOM Pa3BUTHA 0cOOI.

HacrencTennslii Mexanusm pasBHTUA BOOOIIE 3aBMCHM B CBOMX
N3MeHeHWAX KAaK OT BHYTPEHHUX (AKTOpoB (MyTamuu), TAK #W OT
BEemnmx (MopmdmKamun). B ciaygae AprO BHIPAsKeIHO 3aBUCHMOCTH
aNanTUBHEIX W3MeHEeHWil oT M3MEeHeHUI B (pakTopax BHeEIIHeH cpenbi
MH GyzeM TOBOPHTDL 0 PeaKkmuAX OPraHmsMa. 3aKOHOMEPHOCTh HACTYII-
JeHNA MHAUBEAYATbNOA afalTUBHON peaknuy 0es3yCIOBHO IO3BONAET
roBopuTh 00 mcropmIecKoM 000CHOBAHME W3BeCTHOH Golee WMy MeHee
CIOHOHl BHYTPeHHEH PeaEYUOHHON CUCTeMmbl PASBHMBAIONIErocs opra-
musma, Ecaum apantmBHoe m3MeHEHWe BHNA 00yClIoBIEHO WM3MeHEHHEM
B maciepcrBenubx (arropax (reHOTHIE), MBI TaKMe NOMHBL JI0-
IYCTHTE 0YeHb CIOKIO0E COrlacOBAHHOE M3MEHEHWe BHYTPEHHEro Me-
XanusMa passutua (Moer GBITH, Jayke TOrO CAMOTO, KAK M B CIydIae
afantuBHOM MonumpmKamuu). B arom ciayiae Ml GymeM roBopuThH 00
UsMenenun KoppesayuonHoll cuctembl, Ecin msMeneHue He afalTHB-
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HO, TO MOKHO TOBOPUTs O HAPYIIEHHM KOPPEJSAIHOHHON CHCTEMEL,
[Ipnm paccmoTpeHME KOHKDeTHOIl SBONIOIME MEI BCeT[a mMMeeM,
clIefoBaTeNbHO, /1eJ0 ¢ OPTaHm3MaMu, OOJANAIOIIMMHA yiKe H3BECTHO
* HCTOPMYECKN CIOKWBITEHCA CTPYKTYpPOil W (PYHRIHAME, M3BECTHBIM
MeXaInumaMoM, 06eCIeuHBAIONTHM TPeeMCTBEHIoCTh, ()OPM HIPH Pa3MHO-
ety (HACKENCTBEILIIOCTD), I M3BECTHBIM (PeaKiMOUHbIM U KOPPeJL-
IUOUHHIM) MeXanHu3MOM, 00eCHeYnBAIONIAM PA3BUTHE BCEH OpraHm3a-
WA IIpU M3BECTHHIX YCIOBWAX BHeIIHell cpembl. Tarume KuBBIE Opra-
HH3MBL 00Jaal0T BUJOBOl NIACTHYHOCTHIO, OMpeNelsaeMoil, Tpeme
BCEro, CHOCOGHOCTHI0 K UM3MEHEHHIO HACHENCTBEUHON OCIOBH (MyTa-
quu), a TakKKe MAAMBHAYANBHON MIACTUIHOCTLIO, T. €. MOIA(PHKATOH-
HoWl uW3MewYMBOCTHIO. Ilocme Bcex ClETaHHBIX NPeBAPUTEILHBIX 3a-
MeJauuii MBI BCE DTO MOYKEM B3ATH yiKe KAK AAIHOe U PACCMOTPETh,
Kak uaeT ajanranysg OpraHm3Ma IIpW W3MEHeHHU YCIOBMIL €ro cyiie-
CTBOBALHAL.

5. Bomanenue u3aumeux GopMooGPazoBATEIBHBIX pearuuit
Kak KaskyIneecsa 3aKpemvienue Mopumdurammii (axroMopamuii)

Msr orMermin B TpeBIAYIEM, ITO XapaKTep MORHQWKATMOHHONR
W3MEHYIBOCTH BHIPAGATHIBAGTCA HCTOPUIECKN (4epes eCcTecTBeHHEHIR
0TO0p) B 3aBUCHMOCTH OT TEX YCIOBHUIl, B KOTOPLIX JKWBET OPTAHWZM,
Ecam artu ycmosus pasHOOGpasHBI W W3MEHUHBEL W OPTaHM3M He
oGmafiaer cpeacTBaMU OBICTPOil BAINTEL MIOW W3OMANUN OT PE3KHX
U3MEHEHWH CPEebl, TO 06BIYHO MOTUPUKANOHIIAA USMEHUXBOCTE IpPH-
oOperaer 0oXBIION pazMax M WHOTJA IIPHBORMT K CBOeOOPasHOMY MO-
nuduranmonnomy moauMopdumsmy (Mrorme pacrenus).

Ecin raroif WHAABHAYANLHO BECHMA TUIACTHYHLIA Opranm3M Me-
uger cBowo cpexy (r. e. mmbo cama cpepa usMemserca, aubo opra-
HA3M NepeceiseTca B WHYI Cpefy) Ha 6ojxee MOCTOAHHYIO, TO HEKO-
Topas ero MOAU(UKATMOHHAS pEARNHA CTAHeT IOYTH HOCTOAHHOI,
a papyrme, paccumraHuBe (B CBOEM WMCTOPHIECKOM DA3BUTHU) HA
TaKHme YCIOBUSA CPeJsl, KOTOPbIe 3716Ch YiKe HE BCTPEIAIOTCH, OKAKYT-
ca cosepmienno wanmmanvu. Onuaxko MBI B epBoi TacTu iacrosamed
paboTel yiKe OTMETHIM, 9TO PEAKIUOHHBIE U KOPPEIANHOHHEIE CH-
CTEMH, OHpPENeNA0Nae PA3BUTHE OPraHU3MAa W €T0 JacTeHd, He TOJb-
KO BHIpalaTHIBAIOTCA B NpOIEcce ecTeCTBEHHOro 0T6opa, HO W IIOA-
MeP;RUBAIOTCA HPU €ro MOCTOSHHOM ydacTud. MeXaHmaMEl, MOTepAB-
IIHe cBoe 3HadeHyue A OPranuaMa, He KOHTPOIMPYIOTCS 0TOOPOM,
TAK KAK WX HApyUIeHWs He CKA3HBAIOTCA HA ;KWBHECIOCOOHOCTH Op-
raEm3Ma B JANHBIX YCJIOBMAX cylmecTBoBaHWA. IlostoMy B aTmx peak-
NMOHHLIX W KOPPENANUOHIBX CHCTeMaX HPOMCXOMUT OecmopsamoTHoe
HAKOILIEHIIe MYTANUOHHBIX OTKIoHeHuil (X B mepByo odepejgb CIBI-
TOB BO BPEMEHE HACTYINIEHHSI H3BECTHEIX PEaKNuil), KOTOphie mpPHUBO-
AT STH MEXaHW3MBI K paccTpoiicTBy. Pacmang peakmmommubIX W KOP-
PEeNAMIOHALIX CHCTEM IMeeT CBOMM Hem30e;KHBIM CeficTBIeM cHATamkd
HeJ0pasBUTHE, a 3aTeM N TOJHOoe BHMAleHHe TeX TPW3HAKOB u 1epPT




Faasa IV, Hpoepeccusiasn seoatoyus. Adanrayiozenes 145

P

opTaHWBAINAN, PA3BUTHE KOTOPHIX MMM KOHTDPOIMPOBATOCH (pemyKunms
opranoB). Bciepctsume pacmaja ycraHOBHBIIEroCs BHYTDEHHEN0 Me-
xaHU3Ma PAa3BHTUA MCTOPUIECKH MpHoOpeTeHHas ¢mocoOHOCTh K ajar-
THBHOE DEaKIU: yiKe He MOKET OCYMIECTBUTHCA JajKe NpPW HATHINH
Tor0 BHEIIHEr0 PAa3ApaknTess, KOTOPBIH paHbOIE OUpPEeJIAN HaCTyI-
agenue 3ToH hopMoobpazoBarTenbuol peaknnu. Takum o6pasoM, y op-
raHM3Ma COXPaHAETCS NUIIHL TOT (DEHOTHN, KOTOPHIA COOTBETCTBYET
yCIOBHAAM DAasBUTHS B HOBOH cpefie. [lpyrue ero mctopmueckn (B cBoe
BpeMsI) CIOKUBIEecs (POPMBI pearupoBanms (Mopu(uKamum) TepaIOT-
cs. Eeam y oprammsma mMeercAa TONBHKO OJMH SIPKO BBRIDAKeHIEI
geHOTHII, TO 0OBIYIO TOBOPAT 0 HACHENCTBEHNOH CTPYKType (Hempa-
BHJIBHO, TAK KaK [1acHefCTBEHHA MHOIbL HOPMA PEARMWY TIPH JAHHBIX
VCIOBUAX) , M B JAHHOM clIyuae, Mpu yTepe Apyrux (AKkoGsl Hemaciey-
CTBEHHBIX) (DEHOTHNOB, JIaMAPKUCTHL TOBOPAT O HACIECTBEHHOM
«(pUKCHPOBAHKMEY MOAu(UKAMM, 0 TpeBpalleHU® HMX B MyTalUUd
H T IL

B. Hupuwamnkos [1935] swigsuraer ana o0bACHENHA Tex ke
ABNEHUA YTPATH UBMUINHUX UPHCTOCOONEHMA TUTOTe3y KOCBEHHOTO
oT00pa, MeliCTBYWOIIEro IIPH HBOJIIONAN BCET0 OPraHM3Ma depes Cu-
cTeMy KODPeJANMOHHBIX 3aBUCMMOCTEH TaK/Ke paspyniaomum o0pa-
30M HA MEXAQHHU3MEHI, yTPATHBINWE CBO€ 3HAYeHWe. JTM COBEPINEHHO
[IpaBUILHEIE COOOPAKEHMA [ON/KHEI OBITh NPUHATHL BO BHEMAHWE.
Pesynbrar monygaercs Tor swe caMmuiii. Mue, ofmaro, Kaskercd, 4yTo
pacmaj BCIeCTBHE OTCYTCTBMA 0T00pa Kak (laxTopa, NOMmep;KHBa0-
nero JAaHHBIH PEARNUOHHBIT MeXaHHW3M, H[OJKEH NPOMCXORUTH
bsicTpee — gaske 0Oe3 QApPYruX wW3MeHEHHWI, TpPMOOpPETAEMbIX B CHILY
ToNMo;RUTeNsHOTe oTOopa (a 0es 9TOro He MOMMET CKA3AThCA €T0 KOC-
BeHHOE paspymiaiomiee BAWsAHME), TAK KaK MYTAMW OTPHLATEIbHEE,
HapyImaiomue pasBUTHE, BOOOINE BCTPEYAIOTCS HEU3MEDPHMO dYalle,
q9eM OO ATENBHbIE,

Ha waxom-nnGo Gosee KOHMKpPETHOM HprMepe HeTPYAI0 IOKA3aTh
NONHYI OWUGOTHOCTL MHEHWS JAMAPKWCTOB O (PUKCHPOBAHHM MO-
napuranuu. BosbMem cHavala npmMep pacTeHHA ¢ AOBOILHO TTUPOKOHE
HODMOMl pearmuii, T. €. 00TAMAIONMEr0 3HAYNTENBHON MORUQUKAIOH-
Hoit mamenvuBocThI0 {(0OBACHAIOMElCH pasnoofpasneM yCIoBHiL, B KO-
TOPHIX OHO JKMBET, HATIPUMEp, TIPU IIHPOKOM PACIPOCTPAHEHNM CeMIH
BetpoM). BossmeM, manpuMmep, oOHKHOBEHHBIH OTYBAHYIIK, KOTOPHIHA
pacrer rjme yronmHo, B TOM 9YWcie W B ropusix mecrmoctax (pume. 17).
B nommmax om mMeer Bcem HAM 3HAKOMEI BH, a BBICOKO B TOpax
Aaer wapamkoylo QopMy, HAIOMHHAS II0 BHUAY MIOTme [Jpyrue
anpnuitckue pacrenns [Bounne, 1890]. Drta ropmas momuduramus
OflyBanunmka MMeeT aTanTHBHBIA XapakTep — HH3KOPOCIOCTh (6amsocTh
K Harperodl mouYBe) NpENOXPAHAET €r0 OT BLIMEP3aUWs IPH HOIHOM
OXJTa3KAeHNN BO3TYyXa, a rIy6OKHE KOPHWM CIIOCOOCTBYIOT UCIIONH30Ba-
HUI0 weGoxpIINX KOIWdecTB BOABL Ecam 6 9T0 pacTenme He o00ia-
Ramo mpucmocoOienneM miA ITHPOKOTO PACTIPOCTPAHEHHA CEMAH TIPH
HoMomu Berpa, To OHO MOTIO 0BI, TAK CKA3aTh, IPOTYHO 0CECTH B TO-
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pax. B TakoM ciydae peaKkmmOHHAS CHCTeMAa DasBUTHUSA BBICOKOPOCIOL
HOJMMHAON MOAM(UKATNE OKA3amach Opi M3TWImNed M B cuIy Gecro-
PAROTHOTO HAKOIIEHWA MyTanmit (OpH OTCYTCTBHM €CTECTBEHHOLo
orGopa mo mommHHOI Mojm@uRamum) IoiBepriaack Obl pacmamy. [lam-
‘asg pearmmoumas cuctema Oymer yrpadelia, M HOPMAIbHAA JONHE-
rag Monu(PUKAIMA He pa3oBberTcs IIPH IIepeIroce TAKOTO TOPHOro

Puc. 17. Jloaunnas (P) u eopnas (M) modugurayuu odyeanvuxa (Tarazacum
officinale) npu odunaxosom ymenvwenuu (1/5) [Huuneprann, 1938)

M! — ropEas MopMQUKANUA B HATYDAJNLHYIO BEJIHIUHY
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acTeBHA B foiamHy (9To He B3HadmT, YTO OWO Boobmie He Oymer
pearpoBaTh Ha TaKoe WSMEHeHue CPejbl, HO DeARMUus HTa moTepser
cpoe lpeskHee ajamTuBHOe ofopmienme). lloxyuaerca Bmewaraenne,
gak Oy/iTO Terepb roproe Monu@uUKAaM@wOHHOe H3MeHEHHe alarTHBHO-
ro XApaKTepa CTAI0 HOYTH IIPOIHHIM HACACHCTBEHHEIM H3MeHEHHEM,
r. €. Kak Oynro mopmuramumsa s3axpemmiach M HPeBPATHIACH B /M-
reqbHY0 MOAA(PUKANNMIO WIH fnaske B myrammio. Mo m B camoM
jeqie TONYININ HOBYI0 HAc/leNCTBEHHYI0 hopMy, mpubimraoniyocs K
rOopHOif, HO 3TO HE €eCTh PesyibraT (3aKpeIliennsy TOPHOH Momudu-
garun. 'opHag MopmuUKAmMsa WMela M panblie HAaCHe[CTBEIHYI0
Gasy AIA CBOEro PAasBHTHA, KOTOpPAA IOJAHOCTHI0 pealH30Balach IIPH
ycaoBuax roproro rimmata. Homas dopma ormuuaerca or crapoii
AnOib YTPaToil cBoefl IpeskHeR ROMMHHOR MojuduRAmU, KoTopas
TojKe MMeJa HACHe[ICTBEHHYI0 6a3y NIA CBOETO pasBuTus; HO TEHeph
sra 6asa paspyumena Graromapd OeCKOHTPOJILHOMY HAKOILIEHWIO My-
ragmit. ClefoBatenbHo, W TeHOTHH U3MeHmIcA. Homedno, Mbl 116 MO-
JREeM OJRUJATh, 9TOGBI B JONUHE BBHIPOCIO THOUIHOE TOPHOE pacTeHue,
HO II0 OTCYTCTBMIO THIHMYHBIX 4epT MONMHHOHE (POopMbI om0 Oymer K
HeMy mpubrmmathesa. C Opyroi ¢TOpoHsI, MOMYCTHM, ITO MOAUQIKA-
mIoEHOo-onuMopdHOE pacTenue, Tog00HOE OXYBAHIUKY, 0CEI0 MPOTHO
B fgoauHe (4T0 BO3MOKHO NWIIL TPHM YTPATE CIOCOOHOCTH K IETKOMY
mepeHocy ceMsH). B srom ciyuae oHo yrepsieT CBOIO TOPHYI0 MOMH-
urammo, Tak Kak »Ta JopMa pearupoBAHUS He KOHTPONUPYETCS
follee eCTECTBEHHEIM OTOOPOM, I HaHHAHS PeAaRMUOHHAS CHCTEMAa TIoJi-
BeprueTca pacmajy. lloayIuTcs HACTECTBEHHO HOBAS JOJIWHHAA
QopMa, mMPOW3BOAANIAA BIEYATIEHME HACIEACTBEHHOTO 3aKPEILICHM
MomuUKAIMOHHBIX TPWSHAKOB. B caMoMm [eie, m 3fech JWIIb BHITIA-
NeHHe W3BECTHOr0 HACIAEJCTBEHHOTO CBOMCTBA 0TBEYATH OMpeJeNneH-
HOiT hopMooGpasoBaTenpHOil peaknyeil Ha yCIOBHA TOPHOTO KIMMATa.
Koneuno, Henbsa omumaTs, 4T00H 3TO NOAWHHOE PACTeHHE TPH Tepe-
HOCe B TOPHL HE HM3MEHMIOCH WM IOJHOCTHI0 COXPAHAMO OBI CBOW [O-
omHHbIE  BuA. Pacremue Gyfer pearzpoBaTh Ha HOBBIE YCIOBHSA,
OIHAKO BPAJ JM HTA pearInsa OymeT IIOXOMa HA LPEKHIOn W CKOpee
BCero pacreHme B ropax mpocro mormbHer. Temeps ofe HAmm HOBEHIE
dopMEl — moNMHHEAA W ropHAs — 00IAaJAIOT HACTECTBEHHBIMA Dasiu-
unamu, [Ipu ckpemuBamwm MX APYr ¢ APYTOM B IMOTOMCTBE IOJNYTHUT-
CA, BepOSATHO, M KAPTUHA MEHEIEBCKOTO pPaCIIeTLIenus.

Ha ocroBammm mamux TeopeTHIECKHX COOOPAKEHUIA OTIOCHTEND-
HO JBOMIONUN JIOMIHAHTHOCTH MBI MOKEM Jajke mpeacKasaTh, 4TO MmPH
CRpemuBanwy TOPHOH (HOPMH ¢ NOIMHHON W B3PAIIUBAHWT THOPUIOB
B fonumme posunHas dopma Oy[oeT HOMHIMPOBATH, TAK KAK MEXAH3M
PasBnTHA ropHOlt (JopMH HE CMOKET DPealn30BATHCA TPH NAHHBIX yC-
T0BusAx passmTusa. Hao6opor, HIpH B3pamuBaHWM TOro K€ rubpupma
B ropax, HOMHHHUpOBATH, OUEBHAHO, GyHmeT ropHas ¢opMma, TaK Kax
TONMHHAA peaxiusa, MeXaHH3M KOTOpPO#l yHAclIeXoBaH OT OJHOTO W3
Ponureneii, me cMoKeT peammsoBaThes B MAHABIX ycaousx. Omma
“eTBeprag wacTh oco0ell, cofepsRamiasg B UHCTOM Blle MeXaluaM
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TOMUEHOI DeAKNUH, JACT, KOHEIHO, He THNWIHYI NOJAMHHYI (opmy
HO U He TOPHYI, a KaKyW0-Iu00 Majo IPHCIOCOOJICHIYI0 MOXHPUK.
muw. Crasamiioe MOMKHO IoACHATH cxemoit (pue. 18).

JloBoab0 MHOTO KOHKDETHBIX IPHMEPOB TAKOM IIOCTEIIeHHo}
yrepu OpeRHUX pPEAKUMOHHBIX MeXaHW3MOB upuBeleHo y Baiijej.
paiixa [Fr. Weidenreich, 1921]: ansuuiickne pacTemus, Jaromue 1mog.
HYIO JIOIWHHY DEAKNUIO, YACTHIHO WM TOJHOCTHIO €e NOTePABIne;

A
B C B! ct

TopHasg Mo- J[ommmas  Takoe xe ropHoe pacte-  Taicoe Xe JONMHNOE pacTe-
auuKaMa MoMpuKa- HHe, IOTEPABLIEE CIOCOG- HUE, NOTEPABUIEE CIOCOGHOCTh
A HOCTb [aBaTh peakipiio C  [aBaTh peakumwo B (macmenct-
(HacneCTBEHHOE H3mere- BCHHOE H3MEHCHHE)
HUe)

B C

Duc. 18. Czema dueepeentroil 360410yUU Yepe3 NOTEPI0 ¥ACTHLIL Pearyuil npy
nepecesenuu 6 pasauunsle cpedvl Kar Kaxyujeecs sarpenserue modudurayul

pacTeHus, Iepelleqine OT TUrPOQUINE K KCepoQUIuE, HO He yTe-
pABmTe cIocofHOCTH AaBatTh TUTPOPWIBHYI peakumio (Hmampimep,
JANCTHA BMECTO KOJIOUEK), WU COXPAHUBINNE 66 TOJNBKO B MOJOJIOM
BO3pacTe, WIN HONHOCTHIO ee Horepasmme, i 1. A. Opmaxo Baimen-
paiix maer TuM aKTaM MHOE MCTOTKOBAHHE — OH TOBOPUT 0 HPHOL-
pereHNn HOBOH peaKmuum W o ee pe3yiabTare, KAK O HOBOH MoaupuKa-
IMU, TPUYEM CIOCOGHOCTL K I[eNecO00PA3HBIM PEAKIUAM SBISETCH
OCHOBHBIM CBOHCTBOM opraxmsmoB. llpm sToM mpefmomaraetcsa jasee
yTepa cTapoil pearmuu u HacaeIcTBeHHOE «PHKCHpoBaHMmEe» MOAHPU-
KaIIoHHOro m3Menenua. M1 cumraeM, 9TO BCe 9TH («HOBHIEY Peakiun
HMEIOT y;Ke CBOe MCTOPHYECKoe IPOILToe, T. €, BHpafoTajamch Oy-
TeM or6opa KaK IPUCHOCOOJIeHEe K HEPEeMOHHBIM YCIOBUAM CPEJS I
PMCIOT YiKe BIOJNHE BHPAKCHHYI0 HACIHEeACTBeHHYW 0asy. Bo Bcex
9THX CIAy4YaAX PYKOBOIsAlMee 3HaUeHWE AMANTHBHON Mommuramuu He
ABJIseTCA, IPaBga, DKCIEPUMEHTANBHO MOKA3aHHBIM, OJHAKO JIOTHKA
3acTaBlsgeT Wac CYNTATH HTO BechMa BeposATHHIM. G Apyroit cTopomsh
IJ HEKOTOPHIX, W B 0COOEHHOCTH PACTUTENBHHX 00BEKTOB HMEIOTCH
U SKCIEPUMEHTANLHbIE JOKA3ATEABCTBA BHAIMMOCTA MOMHPUKATIHOH
HBEIX u3MeHeHuil B mponecce o6pas3oBaHmsa JIOKATHHBIX HOPM.

Hepenxo oprammsm, u3sMeHEHHEI COOTBETCTBEHHO JIOKAJIBHBIM
yCIoBUAM CPejibl, IIPH mepeHoce B YMCXOJHBe YCIOBHA BO3Bpam[aeTcd
K TpeskueMy ¢eHOTHHmY. IT0 HOKA3HIBAET, YTO AAHHOE W3MeHeAn®
mmeer xapaktep mMopuduranun (TypeccoH HasbBaeT Takme JOKaIb”
ubte opMel  «dKrodenammy). Onmaxo ofvumo Bo3spar He OniBael -
MOJAHBIM, W 5T0 JOKa3pBaer, 4ro MOAUQUKALNMOHHOE N3MeneHN® .
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qaCTHIHO WM B WBBECTHHIX HPWBHAKAX CTAJN0 HACTENCTBeHHBIM
(. e. OBLIO IpeaMeroM ectecTBenHoro orGopa). Takmx dakros we-
[0JHOTO BO3BBPATA K MCXOAHOH opMe M3BECTHO 0UEHB MHOTO.

O6nkHOBeHHAaA nacrymbsa cyMmika Capsella bursa pastoris mmeer
p ropax Opammacgar B Mamoit Asmu THOWIHBIA aXbBOMiCKEE xa-
paKTep—Hnsnnﬁ crebenb, raybokme KOpHW, KeepomibHbIL 06IMR
¢ omymenmeM. 9JTo pacrenme, mo Ilemepbayepy [Zederbauer, 1908;
mat. mo:  Weidenreich, 1921], Moryio OBITH BAaHECEHO CIONMA TOJHKO
7eJ0BEKOM H, CIe0BATeNbHO, JUIIh HEJaBHO CTANO ATBIUICKAM pac-
reameM. IIpm BEICeBe ceMAH B HISMEHHOCTH OHO JACTHYHO BePHYIOCH
K HUCXOTHON ¢opMe — KOPHH U JHCThA TOTEPATN ANLIMHCKIIt Xa-
paxrep. Onmaro omo coxpammio (B Tedenme Gomee ETHIPEX MOKOIE-
gui) Hmskmii crebexs., C gpyrolt cTOpoHBI, ceAHIBI OGHIKHOBEHHOM
pasEAHHOIT GopMHI MacTymrbeil cyMrm maior B ropax gopmy, mo de-
HOTHIY WAEHTHIHYI0 ¢ ropHoil. CiemoBaTennhmo, Bech 3TOT AJBIIHI-
crmii 00JWK TOPHOTO PACTEHHA €CThH MEHCTBUTENLHO PE3yIbraT MOIH-
guraun o0BIIHON MACTyIIBeH CYMKI.

UucThle JUHUM JbHA, BHICESHHBIE B PA3HBIX NIHPOTAX, manT (e-
HOTHTIMYECKIe W3MEHeHHUd, CXOJHBe ¢ reorpadmaeckmmum gopMamm
marEbIX MecT. CeBepHBIA NeI-OATYHEIT oTamdaeTcsa OoJblneif BrICOTOMH
I MEHBOIMM YHCIOM KOPoOOUeK, UeM OKHEI JeH-Kyapanr. Ha wore
JTeH-NONTYHeI[ CTAaHOBHTCS HIBKe, M qmcao crebieil m Kopobouex yse-
qmauBaeTcsa. IHa ceBepe JNEH-KYAPAM TPHONMKAETCS R JOJITYHITY.
CrefjoBaTenbHoO, W 376ch opMuUpoOBaHKe reorTpadMuecKunx pac JnHa I
0o MyTH MOTH(PUKATHORHBIX N3MEHEHNA. JTH PACHl AT €Ile TacTHI-
HBIfi BO3BpAT K HEKOTOPOH MCXOTHO# hopMe NPH M3MEHEHHH KJIMMAa-
THYeCKNX YCJIOBHIL.

Wnorma, ograko, acTHYHBIT BOBBpPAT K MCXOAHBIM (OPMaM IPH
BOCCTANOBIGHIN NPEKHEAX YCIOBIMA BO3MOMKET W IHocHe BechMa im-
TeNLHON DBOMIONUE OPTAHW3MA B HOBOH cpeme. MssecTHo, uTo MHOTHE
amPubuoTHUecKHe PACTEHNA TAIOT, B 3aBUCUMOCTH OT BO3AYIMHOI miad
BOMlHoit cpemel OBMTAHMA, ABA POfla JTHCTHEB — HA3EMABIe W BONHLIE
(Bogsimoit MOTHME, BOUAHAs Tpeumxa, cTpejosmer W MH. gp.). OT Ta-
Knx am@nbmormuecknx GOpM NPOM3ZONLIN Bce BBICHINE BOJIHBIE pac-
TeHHA, V¥ KOTOPHIX, KOMEIHO, PABBHBAIOTCA TONBKO BOJHBIE JHCThHA.
Ha cymre takwe pactenma mpocto rufmyT (HazeMmas peaKmus TOJ-
HOCTBIO yTepaHA), OFHAKO, ™o wecxedosaumam H. Bawymaemko
[1940], mpm mpopacTaHHE 3UMHAMX TOTEK THINIHOTO BOAANOTO pac-
tetuss Myriophyllum verticillatum B Bosaymmoit cpeme (Bo Biraskwoit
KaMepe) Ha BEPXHUX 9YacTAX cTeOJs pasBHBAINCH €mme MeJbHOKpaii-
HIIe JHCTBA.

MosxHO B3ATH Takme MpuMepsl W m3 obmxacru soosormu. M 3gech
Mbi 3maeM HeMmamo (DaKTOB, TOKA3BIBAIOINAX BIUAHWE KIMMaTa B
cMEIcTe MORIPUKAMONHEIX W3MEHeHWH, B 0COGEHHOCTH B OTHOIIEHIHN
MABOTHBIX, 00JATAONTIX HINPORAM reorpadudecKHEM pacIopocTpame-
HueMm, 3mech HepeARo NPEACTABATENW ONPeIedenioro Buga o0pasyior
CeBepHBIe M IOKIbIE MOMM(PUKATHAA, OTIUIAIHECT OUeHL Jacro To
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pasMepaM, IO I'yCTOTE€ TIEPCTHOTO MOKPoBa (MIEKONMTAOIIe) WIm
no nurMenranun (6abouxm, nruns). Hepemko Takme mopmdpmramma
IMEIOT ABHO aJaNTHBHOEe 3HA4deHHme (TycToTa IMEpCTHOrO IOKPOBa,
IJIAHA XBOoCTA W yuIeil, WTPAIMuUX Y. TPHIBYHOB POIL TEPMOPEryIsd-
TOpa), I B 9TOM clydae OHN, KOHEUHO, BHIpaboTalnmch Kayx HACTENCT-
BeHHo o0ycaoBlielTHble peaknuy B TeUYeHHe NPebIIyINell meTopmm
9TuX KuBOTHEIX. COBEePIIEHHO HmOMOGHEIE Ke IPUBHAKM aNaOTHBHOTO,
nO-BUIMMOMY, 3HAUeHNA 06pasyoT HACIENCTBEHHYI XApAKTePHCTHRY
Pa3IUYHBIX CEBEePHHIX M FOMKHBIX BHCB MNTHI[ U MIEKOIHTAIONINX
(apras mOTMEHTANWS TPONMYECKHX NTHUIl, KOPOTKHE YIIM N XBOCTHI
TpHIBYHOB ceBepHbIX crpan). CymmecTBoBaHIe 3TOr0 «IapasIeam3Man
MOMUPUKATHOHABIX W BUTOBHIX H3MEHEHM{T NaMapKUCTH CUMTAIOT
MOKA3aTEILCTBOM HACHEIOBAHNA «ITPUOOPETEHHBIX» TPU3HAKoB. B ca-
MOM jKe flelle IPH Oceflaumu HOBOTO BUA B OTPEENeHHOI MeCTHOCTH
OH YyTpauWBaeT CBOWM W3JIANIHEEe aTallTHBHBIE peakmmu (Haipmmep,
CEBePHBIA TPHIBYH TepsaeT CIOOCOOHOCTH Pa3BUBATH (osee IIHHHBLHR
XBOCT I YIIH OpH Iepemecennn B cpefy ¢ 0ojiee BBICOKOH TemIepa-
TYpol) u moToMy KaykeTcs mpuwobperinmm Gojiee MPOUHy0 HACIENCT-
BEHHYIO CTPYKTYDY.

JambuefiminM TpPUMEPOM MOMKET CJOYIKUTH TEPeXo] HWeKOTOPLIX
xBocrarbix amM@ulbuii ® mocrosHHON Km3EM B Bome. Miorga 9T
nabrIofaeTcsa B BHHE WHIABHAYANLHOR 0cO0EHHOCTH OGBIYHO Ha3eM-
merix opm (crywaiimas WeoTeHms), WHOTNA CTAHOBHTCA TOUTH TIO-
crosaEeiM npmanakoM (axcomoras). CHocoGHOCTL TPEBPAIIATBCS BO
B3pociylo JopMy MoKeT eme coxpamaThesa (ambameroMa), HO B
nanpHefimmM Tepsercsa (mocTosmmoskabepmbie: Memobpamx, mpoTei
m ap.). Humsoponamas amenumiickas camamammpa (Salamandra atra)
POIKIAET y)He TPeBpameHHbX MOJOTBIX CaXaManfp; OHaKo y 3apo-
meITHed RaGpel PasBUBAIOTCA W MOTYT emMe PYHKINOHHPOBATL KaK
TAKOBBIE NpH NpPEHICBPEMEHHOM OCBOOOMSIEHNN JWYMHOK U3 Tesa
matepn. IIpm 3ToM OHH TPHOOPETAIOT THMUIHYIO CTPYKTYPY BOTHBIX
srabep. JlagHaa pearnus elfe He yTpadeHa.

Yame Bcero m v RUBOTHHX HAOMIOZAaeTCS IUNIL TACTHIHBIA BO3-
BPAT K OpeskueMy (DEHOTHNY IPH BOCCTAHOBICHMH MPEFKHMX YCIOBHH.
B atmx caygasx NpesKHWE PEAKIHH emie IMONHOCTHI0 He YTEePSHHL.
TakoBsl M3BECTHHIE SKCIIEPUMENTHI BOCIHUTANHS MOJONbIX KaMOal B
OCBeINMEeNHOM CIIM3y AKBApPEyMe, B PesysibraTe 9ero 4acTHUHO BOCCTA~
MaBIMBATACH INTMEATaNug HmwkHed croponst mx tena [Cunningham,
1891]. Mycremunii Thad Ascrpammm (Munia flaviprumna) ¢ ommo-
TOUNON KEeJTON OKPACKON TPH TPEeXTeTHEM CONEepRAuTI BO BIAKTOM
KamMate B ANMMIMM TOXYUHT TEMIyI0 ITUIMEITaIimio, Ipubmimran-
nrylocs ¥ APYroMy ascTpanmitickoMy Trawy — Munia castaneithorax,
KOTOpHIL He jKuBeT B mycThiHsax. OueBunino, 37€ch MMen MecTo gacTwd-
HBI BOBBPAT K WCXONHO# oKpacke OmmsKoro supa [Seth-Smith;
mnt. mo: Hesse, 1924]. TaxoBo e 3HaueHme HEKOTOPHIX OIBITOB
KamMepepa, MOTyTHBIIET0 BOCCTAHOBIEHM® YTPAYEHIIBIX WHCTHHKTOB
y sKaGH-IOBUTYXH OPH TACHILCTBEHHOM YHCKUBAHUE ee B Bome B
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mepuof PA3MHOKeHHs, KaK YACTUYHBIA BO3BPAT K HMCXORHON (hopme
pasMIOJKEHNA MyTeM OTKiafbiBannsa ukpsl B Boxy. Tor e Kammepep
moiyumaI H DKCIeDHMEHTAJNbHHI BO3BpAaT K MCXofHOE ¢opme pas-
MHOJKEHUA y anbImiickoit caraMamgpsl. O TOM Ke TOBODUT W BO3MOJK-
HOCTH YaCTUTHOTO BOCCTAHOBIEHMs OpraHa 3PeHHd U IUrMeUTANNH
KOMKH Y IPOTES IPHU BOCIUTAHUY ero JNYHHOK HA CBETY.

Uccremosanns I036ameana [1940] morasamm, aro mpm comepska-
HEU COBepIenHo caelibIx melnepunix kpeseror (Troglocaris Schmid-
ti Kutaissiana) Ha cBery B axBapuyMe y MHOIHX M3 HEUX dTepes
t/,— 1/ roga B Goublmeii wiu MeHbIieli Mepe BOCCTAHABIMBAETCS
KpacHBIfi OUIMEHT Ha MWCTANBHBIX KOHIAX INTA3HBIX cTeGeNbKOB.
U smecsh, cIeR0BATENbIIO, TACTHIHO CKA3BIBAETCA POIb MOTUPUKATIOH-
HBIX II3MEHEHNH B Ipoljecce PeRyKIUU TJas.

MoxuO emmie B3ATH B Ka4yecTBe IpmMepa W3 obmacTu MopoIOrHm
JKUBOTHBIX ABJICHUA MoORmQuumpylomero Biaughmsa (pyrwimum Ilpen-
HOJIOKAM, MBI MMeeM nepex co0oil JKMBOTHOE C CHIBHO Pa3BUTOM Ke-
BaTeJbHOH MYCKyJIaTypoil W C COOTBETCTBEHHO CHJIBHQ PAa3BUTHIMH
rpefHAME Ha depeme, CIYKAUIUMHA MNIS IPUKPENJeHuA TOH MyCKy-
marypel. Takoe cTpoeHme wemocTeidl, MYCKyJarypsl u rpeGHed ma
wepelle IMeeT CBoe HCTOpHYecKoe 000CHOBAHIE W ABIAETCS, OUEBUIHO,
macrefcTBeRHBIM. OJHAKO 9TH COOTHOIIEHUS JIETKO MOTAPUIIPYIOTCS
nox BIuAHUEM QYHKouE. [lenaamch SKCIEPUMEHTHI € IepepesKoi
HEpBOB, CHAOIKAMIIHX JKEBATENBHYI0 MYCKYJIaTypy, Ha OTHOH CTOpO-
He TOJIOBBI Y MOJIONOTO JKEBOTHOTO MBIMIMEI OBLIN 3/€Ch ITapain30Ba-
HEL I TPeGIIn Ha "gepelre HemopasBHBAJINCE.

TlomoGusle rpeGHM mMel0Tcss Ha 4epele W Y UYeMOBEKOOGPAZHBIX
o6e3pga. W 3mecs WX pasBurme ompenexsercs, OUEBHUIHO, PASBHTHEM
MBINIL; IO KpaliHe#l Mepe Yy MOJNOOTO ;KUBOTHOTO WX HET, M y CaMOK
npu Godee cra0oM pasBUTHH desiocTell m rpe0HU Ha depelle TOPasio
Menee zameTHbl (pme. 19, 20, 21). Mer, KoHeuHO, He MOKEM YTBEPIK-
mare, 4T0 y TPENKOB dYelOBEeKa HA dYepelle MMeNuch TaKkme rpedum,
Ho Bce e 9TO Bo3Mo;KkHO. Ilpm mepexome K MHOM KU3HM, KOTJA BO3-
pacrajio 3HaYeHWE PYK, YENIOCTH YMEHBIIWITNCH, MHEBATETBHAST MYC-
KyJarypa cramosuiach ciaGee u rpefHEM Ha depeme mcuesann. Bce
310 Gerun Momuduranmounbie mameneHmst, OpHaKo He MOKeT OBITH
COMHENHUA, 9T0 M caMa cIocoOHocTh 0GpasoBarh rpefeHb TepseTcd, n
Kak OBl 9YeJOBEK HN YOPAKHAN CBOK JKEBATENbHYI0 MYCKYJIaTypy,
Y Hero ma uepemne rpeOuu He BHIpacTyT. TawuMm o0pasoMm, Mo;KeT Ho-
Kasarbes, 4TO0 MONMPUKANMOHHOE N3MEHEHWe, PasBHBIIEECS BCIEICT-
Bue «meymoTpebieHusa», MpeBpaTHIOCh B HaciencrBeHHoe. Ha camom
flere sra MopmpuKkammsa wmena W paHemie (y desoBeKooOpasHoil
00e3bAmEI) TAKyI Ke HACAECTBEHHYIO 0a3y, KaK W Temeph y deio-
Bexa. Beimamo meoGXofmMoe NI pas3BnTuA rpedHell PyHRImOHAIHLHOE
Pasppasmenme, m MopdooGpazoBaTenbHAs pearuus (pasBuTme Iped-
Helt) mepecrasma ocymecTBIATHCA. BMecTe ¢ TeM IOCTENEHHO, B Te-
ieHWe mMuormx mHOKoNeHWii Bce Oollee pacumajancad HACIEICTBEHHBIH
MeXammsM, KOHTDONMPOBABIIMII pasBuTWe TpeCHeli HaA dHepere,
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n cmocofHOCTH 06pasoBaTs rpedum OblNIa, HAKOHEL], OKOHYATENbHO Tig-
tepana (pue. 22).

TakmM o0pasoM, KaKylreecs HacleAcTBEHHOe (DMKCHPOBALNE M-
ANQIKANHONHKIX W3MeHennit ofbACHEAETCA AMUIH ToTepedl MANWImuy
PCARIMOHHBIX MEXaHH3MOB IPH Tepexojie OpranisMa B MUYy CpPefy,
Ecrectsenusit 0160p He TONBKO HeIIPEPHIBHO CO3TAET HOBHIE peai-
IIOHTIBIe I KOPPEJIANNONHbIe MeXaHn3Mbl, 00eCIeTnBAONHe HOPMATE-
110 Pa3BUTHE IPOTPECCHpPYION[eTo OprammaMa, II0 W IoNJep:kiBaer
cyIecTBOBAHME BCEX TAKUX MEXaHHU3MOB A0 TeX IOop, MOKA OIl Iie
yTpaTAT CBOEro 3HAYEHHS B CUIYy M3MEIELHSA COOTIOMIeHMil opraiua-
Ma co cpefoit (6yap To BCIejcTBIE M3MEHEHWA CPeNBl WIH BCIe/CT-
Bile M3MeHEHHA caMoro opranmsMa). Bce pearmumoHHBIC MeXaHU3MEI,
yTpaTHBINNE cBoe B3Havellne, NeW3MeHHO paspyllaloTcA BCIeICTBHe
IpeKpanenus ecTecTBeHHOro 0T60pa IO JamibIM MeXaHH3MaM, Ipu-
BOJIAIEr0 K OECHOPAOYHNOMY HAKOIVIEHHI0 MYTAINOHHHIX H3MeHe-
nmit. Paspymedne sTX HAacAe/CTBEHHBIX CHCTEM CBA3aH0 BCerna ¢

Puc. 19. epena derenviwa u
83p0CA020 CAMUYA ODPAHZYTAH-
ea. Pazeurue 2pebreil wepena
[Moaaucon, 1933]

Puc. 20. Yepen espocaoii cam-
ku  e2opuasvt [Moaaucon,
19331

. Puc. 21. Yepen e3pocaozo
. camya zopuasvt [Moaaucon,
i 1933]
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YesioBeK00Opa3Has 006e3baHa YenoBekoobpasHas 0be3baHa ¢ ocnab-
¢ rpeGHAMH Ha yepene JIEHHOMN KeBaTelIbHOM MYCKYTaTypol
Ge3 rpeGHA Ha yepene

A B (Momudukauus)

Bl

Puc. 22. Cxe-’”av yrepu GopMo-  Yenosex ¢ acnencrseHupimM OTCYT-
06pasoearesbroll pearyliu KakK  creuem rpeGueit Ha yepele B pe-
kKaayueecs nHacaedcreennoe 3a- 3yJNbTIaTe NOTEPH CMOCOGHOCTH Pas-

Kpenaenue pe3ysbTaTo08 HeYn-  BuBaTh rpeGeHp (pacnam.Koppessly-
Paxrenus opzana OHHOM CHCTEMDI)

HEJI0PA3BUTIEM U3BECTHHIX JacTell WU ¢ HEBHIABICHMEM CTPYKRTYPHBIX
n QYHKIUOHANBHEIX ocofeHHocTell. Feam sTu peariuonnbie cucTeMBI
GoUIn CBABAHEL ¢ (haKTOpaMu BHEIIHEH cpeibl, TO UX BHINAJEHME C
m3MeHeHIeM Iocle[lHeil IPOM3BOMUT JIOKHOE BIeYATIEHMEe HACIERCT-
BEHHOTO 3aKpeIIeHus MORUQPUKAIMONHOr0 W3MeHeHIIA,

6. Inddepennmanma Kak BHIpaskeHHe NPHACIOCOOJEHNsI OPraHH3Ma
K OKpYy:Kalomieii cpefe

Huddepenrmanmsa o3navaer pacuwieHenne oIHOPOJIIOTO IEI0T0 Ha
Pa3HOpOAHbIE YACTH. JT0 pacwieHeHNe ONPeIeseTcsa, TTPeRae BCero,
TeM, YTO PasHble YaCTH OPraumsMa BCTYHAIOT yike B CIIIY CBOEro
PA3HOTO TOJO;KEHHUSA B PasIWdmbie COOTHOIIEHHS ¢ BIICNIEH cpemoi
(mampmMep, HWKHAA cTopoHA — obpamieHHas K cybcrpaty, W Bepx-
HAA — cBo0oHas; ONHA — OCBelNeHHas, Apyras — B TEHH HJIN OTHA
nyamie cuabiKaeTcsa KICJIOPOTOM, APYras — Xyie m T. I.). 9T0 pas-
TWYHOE OTHOIIGHNE K BHENIHe#l cpele BelIeT K pacwieHEeHHI0 QYHK-
uuit (mpmEnmno pasgenenms tpyga). QDynrmum obmmero xapaxTtepa
(HampuMep, muTaHMe) paseNAOTCS HA OOMee YACTHHIE (3aXBaTHIBA-
Hme Tumgm, MepeBapmBanme, BCACHIBAHME, Mepefiada MITaTeIbHOT0 Ma-
tepuana). CoorsercTBeniio IpomexoqaT m mMopdosormaeckoe 060cod-
JeHWe wacTeil M X Bee GOnblas cmeruaigmsanusa. Bee 1moBoe Beerga
PasBuBaerca myTeM BhIieseHHs w3 craporo. Bo Bcem aTOM Iporecce
CKa3hiBaeTcA MpPHCIOCOOJNEHME OPraHU3Ma K YCIOBHAM CPETbI, KOTO-
Poe mo mepe maspieiinieil TnPEPCPEHTUPOBKII CTANOBIITCA Bee G0Tee
CIOMKHBIM W COBePINEHHBIM.

OcuoBrbre npmanmmel otoit guddepennmanam HaM XOPOIIO m3-
Becrupl, Pacunenenne ofmell Qynromm Kaxoro-mnGo oprama Ha acr-
Hble, Bce Gosee CHeMMAJLHBIE NPHBOAHT JHOO0 K MOP(OIOTHIECKOMY
Pacmamy sToro oprama I1a pAJ CaMOCTOATeNbHBIX (HATpIMEp, Hemap-
Hag nuaBHMKOBAsS CHKIAKE MMO3BOHOTHBIX ¢ 00mell JTOKOMOTOPHOW
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dyHEnneit pacmazach Ha XBOCTOBOI IUTABIMK CO CIENHATHHO JBHTA-
TeNbHON (yHKMMed W wWa aHaTbHBIA I« COAHHLIE IUIABHAKE C
dynrmuell HampaBieHNA ABWJKEHWA), AUGO TP COXPAHEHHWH €ro Ife-
JOCTHOCTI — K PA3BUTHI0 MyIbTuPyHKnmoHamhroctr (o6mmas mBura-
TexpHasd QYHKIOUA MATAIAION KOHEYHOCTH PACUNIEHSETCS Ha PAJ Cclle-
muaJbHEIX — Ger, JasaHme, peIThe, muaBaume). Ilociegmree gaeT Boa-
MOKHOCTD IIUPOKOHl cMeHB! QYHRIUH W cHeNUATN3aT[iE B PA3TMIHBIX
HanpasleHuax. Paspaborannusie arkan. A. H. CeBeprmoBeiM IPHIHITHIIEI
uoreHeTHIECKNX W3MEHEHUII OPraHOB MOTYT MHOCHYRHTH TS WIi-
JIOCTPAMIM TOTO MOJOH(eHHS, 9To IporpeccmBuas muddepernumamisa
OpraHW3Ma oOIpefexdeTcs H3MEHEHHEM ero COOTHoLIeHHil co cpemoii.
Kawros 3fech xapakrtep 3aBHCAMOCTA (PUIOT€HETUICCKAX I3MEHEHMIT
0T W3MEHEHWH oKpy:rafInei cpens? HakoBa poss opraHmsMa B 9THX
N3MEHEHHAX M KaKoBO 3Hagewme cpexul? IIpesxme Bcero, oTMermm
H3BECTHYI0 AKTHBHOCTh N M3BECTHYI0 PEAKTHBHOCTH U ¢ TOMH, I C Apy-
roil cTOpoHH. I KImMaTuvecKue BAUAHAA He Ge3pasiudHbl MIA Opra-
Hu3Ma, H OKpy:KamImasa 6momormdeckas cpefa MOMKeT OKasHIBaTh
BechbMa aKTHBHOE Ha Hero BosjelictBue (mampmMep, moemas ero);
¢ APYTOil CTOPOHEI, M OPTaHM3M, XOTA I IONBEPraeTcs TAKUM Bo3geil-
CTBUAM, B CBOI0 OdYepefb AKTHBHO WCIOIBb3YeT OKPYKRAIOIMYIO Cpefy
(B ToM wmese w GMOMOTUYIECKYIO), M 3Ta AKTUBHOCTH Kak pas ocobeH-
HO APKO XAPAKTEPH3YET BCE KUBHIE OPTAHM3MEI, B YaCTHOCTH MKM-
BOTHBIX, I B 0CO0EHHOCTH BHICTIINX 3{MBOTHBIX.

OnHaKo U B KU3WHM PACTEHWH, W B JKHBHH JKHBOTHHIX €CTh M CBOJ
70 W3BECTHOI CTEeIeHW MACCHBHASA CTOPOHA. I'0BODAT Maske 0 IaccuB-
HeIx npumenocobrennax. TawoBbl, HATpHMep, MACCHBHBIE OPraHBL 3a-
IATH — MAHITBIPH, WIJHL, 3AMMUTHAS OKpacKa, MEMUKpuA. I{aKoBel Te
dakrTopHl, KOTOPHIE OTPENENsA0T pasBurme Takmx mpusimakos? Jlo cux
TOp TOJLKO OJ(HA TEOPUA Jaja SICHHIA OTBET HA BTOT Boupoc. Tospko
Teopus ecrecTBEHHOro oTbopa CIywalHbIX HACTEICTBEHHBIX OTKIOHe-
nuit, T. €. MyTaIui, KaeT maM cOBepIleHHo 0esympedHoe paspelieHne
aToii mpobmembr. Camo cofoit pasyMeercs, 4TO MeXaHW3M pPasBUTHA
TAKAX TPUCIOCOONEHMI He Tak IPOCT, KAK HTO MOII0 OBl KA3aThCA.
Kamgoe MyTamumoHHOEe WU3MEHEHHe OKDACKH, PHCYHKA, CTPYKTYpPH
HOKPOBOB W T. II. 03HaYaeT M3MeHEHNE 0UeHEL CIOKHOTO HacIeqcTBel-
110T0 PEAKTHONHOT0 M KOPPENANUOHHOr0 MEXaHM3Ma € YCIORIeHHEM
cucremsr guddepenmuanbuRX peakuyii ma pasgpaskerne BHermrell
cpeasl (manpuMep, PasIMUHBIA TOPOT TEMIEPATYpPHOTrO Pasmparkenif
B KOMKe TOPHOCTAeBOT0 KPONMKA), ¢ PAa3pPBHIBOM CTAPHIX H YCTAHOBIC-
AHeM MOBBIX HKoppensamuit. Bo Bcex »Tmx maMemenuAX COBepPIISHHO
sicla Belymnias Po;b cpefisl, AeficTByOImas, oflaKo, 1epes mocpencrso
6opb6sl 3a cymecrBoBamme (3ammTa OT BpPAroB) M eCTECTBEHHBIM
or6op.

B napyroit Tpynme mpmcmocob6ieHU MOKHO TOBOPHTH 06 mx mMac-
CUBHOCTH JIMIIL ¢ GOMBIMIUIMHE oroBopkamu. TaroBsl, mampuMep, CTPYE-
Typa 3y60B, TPHCHOCOGIEIHBIX K POAY LHIH, CTPOEHNE XHTHHOBHX
gacTeil HACEROMBIX (KPHINbS, WICHAKN KOHEIHOCTEH, POTOBEIE qacTh)
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cTpOeHUE IepPheB y ITHL KAaK JEeTKOro H IPOYHOr0 BOBLYXOYyIOPHOTO
anmapara. B aTuX opramax MBI mMeeM TaKyKe CIOJKHbIE M HHOTAA
04ueHb TOHKNE CTPYKTYPHBIe LPHCHOCOONEHUsI K BHIOOIHAECMOH HMH
QyHaKIuI.

WM ora rpymna amanranuil MOINIa PasBUTLCA MCKIIOYMTENBIO CCTE-
¢TBEHHBIM 0100pOM CJIy9YailHBIX HACHefCTBEHHEBIX YKJIOHeHmiA. Xora
DTH OPraubl M HeCyT COBePINeHHO ONUpejeieHIible (DYIKIMA, WO OHHU
COCTOAT U3 MEPTBHIX TKaHeHd W B HpPONEcce BBHILOAueNnu:d paboThl Ie
MOT'YT MelfTh CBOEU CTPYKTYPLI, 38 UCKIKYEHHEM JUIIL HOCTeleHIo-
ro M3HANIMBAHHA. Bce Apyrue opramsl Kak pacreHmil, TaR H KUBOT-
HEIX YYacTBYIOT Gojlee aKTUBHO B (DYHRIWAX OPraHmsMa H B Ipomecce
¢Boero (PyHKIUMOHMPOBAHHS CAMu HepefKo IofgBepraioTcsa Gouee Ty-
GoKoli mepecTpoiiKe.

Ecau «maccusHBIE» OpraHH y PasBUTOr0 OpPraHm3Ma yiKe He MO-
ryT OBITH M3MEHEHBI, TO AKTWBHBIE OPraHEl HEPEIKO JErKo MORuQH-
OUPYOTCI W Yy B3POCIOr0 OpraHmsMa. IJTH MOJU(UKATUA OYeHb
TaCTO MMEIOT SIPKO Lpucmoco0uTenasuri xapakrep. Ha srom sBiaenuy,
coGCTBeHHO, B HOCTPOEHA JTaMAapKOBCKASA TEOPUA (YNPaKHEHHS U He-
yIpa;KHEHUA» OpTaHoB. MEl yiKe OTBEDIaN JaMapKOBCKEe MPUHLUIEL,
KaK He JAIO[ue pas3pelleHus 9BOJIONUOHHON mpobieMbl, 10, ONHAKO,
He BHAUUT, 4YTO MBI JO/JKHH OTPULATH 3HAUeHuWe MOAH(UKANUA H
TIPAMOTO IPUCIOCOONEHAS B TPOLECCe SBOJIIONHM.

B oramume or MyTraumoHHBIX M3MeHEHWil afaNTUBHBIE MOTIM(UKA-
OHU OpraEW3Ma HMeIoT cpa3y BIOJHE IelIOCTHHU xapakTtep. B ux
pe3yibTaTe yCTAHABIMBAIOTCA COINACOBAHHLIE Hpeobpas3oBaHuA Beeil
OpPraHW3aldu B HeJOM. JT0 OLpefedseT Iepe)RuBalme OpPraHusMa B
HOBHIX YCHIOBUAX CYIIeCTBOBAHWA, a CIENOBATEILHO, BO3MOIKHOCTH I
HampasieHWe [ajbHelimeil ero aBomonuu. llosroMy MBI M cTaBUM
37eCh BONIPOC, KAKUM 00pa3soM «HEeHAcCIe[CTBEHHAS» afAUTHBHAT MO-
DuduKranms MOJKeT 0Kasarh BINAHUE HA HACHEACTBEHHYIO IepecTpoii-
Ry oprapdaMa B IPOLeCCe ero 9BOJNIOUH.

7. AganTHBHAsN MORUPUKAUA HMEET B H3BECTHHIX CIydasx
Bejymiee 3HaUeHHE B MpPOIECCe
nporpeccuBHOi AuddepeHnuanun opraHu3MoB

ViKe u3 IpERbIAYILETO0 DPACCMOTPEHHSA MOJKHO OBLIO YCTAHOBUTD
Befiymee smauenme NPHCIOCOOMTENBHBIX MOMUQPUKAINOHHBIX H3MeHe-
Huii B mpomecce sBoiiouu. B caMoMm jede, IpU BCAKOM WM3MEHEHHH
CPegel opramusM OTBeYaer HA 9TO0 KAKAMM-TO MOAN(DUKATMOHHBIME
U3MenenmaMu. Ecau 1u WaMeHeHWs He MMeIOT aJalTHBHOTO XapaKTe-
P23, To onm Gespasauumml wiM mpsaMo Bpenuul. llociemHme He mapyT
OPranusMy Bo3MO;KHOCTH IiepeilTu B HOBYIO cpexy. bespasnamunbie Mo-
Munranun He UMeIOT 3HAYEHWA B Mporiecce sBoMonun. Eciam e arn
Monnukanuu ajanTUBHEL, TO OHA KAk pa3 00eCHeumBalOT BO3MOjK-
HocTh 3acemenns MaEHOI cpefbl M HAMEYAT TOT LYTh, IO KOTOPOMY
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moiifileT mporece SBOMIONUE JAHHOTO opramusma’, Mut 5T0 y/Ke ycra-
HOBWIN A PAfa Oojllee IIPOCTHIX CIyd4aeB, KOTAAa He BOBHIKaer,
B CYIIHOCTH, HAYero HOBOTO, a TOJBKO TepseTcsa Heuro crapoe. Opra-
HU3MHI 00JIafal0T BCE jKe HEepPefKO TAKUMH HCTOPUIECKN BHIPAGOTaH-
UDIMIL PEAKHUOHHBIME MeXaHH3MAMU HOPHCIOCOOHTETHHOTO 3HAYCHMSI,
BO3MOZKIIOCTH KOTODBIX He OTPAEMYMBAIOTCH TONLKO TEMH YCIOBUSIMIL,
KOTOpHE PEarbHO BCTPEYAOTCA B NAHHOM cpefie, & MAYT 3MATUTEINLIQ
TaJblle.

[pessje Bcero, orMeTHM TaKOro pofa pPeaKNum, KOTOPHIE HMeOT
KOIMYecTBeHHBII XapaKTep U H3MEHATCH B CBoell HMHTEHCHBHO-
CTH COOTBETCTBEHHQ KOJWYECTBEHHOMY jKe U3MeHeHHI0 (aKropa
BUeIIHeN cpenbl. Ecau monmsKeHnme TeMmepaTyphl BHIBBIBAET Y 3apo-
AHIDA MIEeKOmmTalomero obpasoBanue (oliee TYCTOTO BOJOCSHOTO IIO-
KpOBa, TO 3TO €cTh MNCTOPWYECKH BHIPAa0OTABHIAscA CHOCOOHOCTH K
aJaITHBHON peaKIUl y ;KUBOTHOIQ € IMHPOKHM PACHPOCTPAaHEHHEM
UNU KEBYIIEr0 B MECTHOCTH C IMUPOKOM AMINIATYOW Ce30HHBIX
U3MEHEeHHi TeMIlepaTypsl. JTa peaknus umeer o0muil Xxapakrep,
U MOKHO MOUYCTUTH, ITO OHA MO3BOJAET OPTAHU3MY BRIXOMUTH M 34
Ipefiensl TeX TeMIePATYPHBIX YCIOBUH, B KOTOPHIX OH HCTOPUYECKH
pasBumicd, W, BO BCAKOM cIydyae, 3a IpeJeabl CPEeIHUX TEeMIepaTyp
5TOH Ccpepbl.

Eciu ympaiEeHHe MBIl BHI3HIBAET ycuJeHUe N3BECTHOH CKe-
JTEeTION 9acTh, TO MBI CHUTAEM, ITO BTA AJANTUBHAS PEaKI[Us BHIpa-
GoTayack MCTOPUYECKNM JWINL B camoil o0mielt opme Kak pearimus,
ofecmevuBaiomas Boolie MOIHYI PAa0b0TOCIOCOOHOCTH [BUTATENBHBIX
MeXaHH3MOB, a CIeI0BATENBHO, W ;KU3HECTIOCOOHOCTh OpraHmaMa IIpH
DA3IUIHBIX BOBMOKHBIX HaIPy3Kax.

Ha ¢one 9roit o0meil peaknmumoHHOE CIOCOGHOCTH OTHENbHAA
MEIIITA MOMKET B CIUIY NAHHBIX YCIOBHU JKU3HH HECTH 3HAYUTENBHO
60aplryl0 paboTy, 1eM Korga OB To HE OBUIO B IpPEKHEH MCTOPHUA
marmnoro ;KuBOTHOT0, COOTBETCTBEHHO YCUJIUBAETCHA MAHHAS MBINIOA U
ycunmBaeTca MNaHHaZ dacTh cKemera. Ha hoHe wmsBecTHOH oO0umen
peaxIuoHHOH cmocobHocTH BHAUPQepeHnupPOBEBAIOTCA, TAKUM 00pa-
30M, COOTBETCTBEHIO YCJOBUAM CYINEecTBOBAHUA (olee JacTHBIE Peak-
I[N, KOTOPHE caMu Mo ce0e MOTyT BHIXOMUTH 3a IIpefeNbl Peajlmso-
BaBNIMXcA KOTHA-TuGO peaknuil u, clefoBaTeJbHO, OIPUBOLAT K ycra-
HOBJIGHHIO JlelicTBATENLHO HOBBIX Xapakrepuetuk (mo Kpaiimeit Mepe
B CMEBICJE MPONOPHOUIl ¥ COOTHOLIEHWS dacTedl). Msl BERuM, 9T0 HE-
mocpefcTBeHHOe MoOmu(UIUPYIONee BINAHWE W3MEeHENHOHl cpemwl,
a TamKe «yIOpajKHeHWe» W (HEeyNpasKHeHHWe» OPramoB MOKeT Ipi-

! Mpicap 0 BeymieM sHadenud Mojuuranmii o0BIIHO TpPakTyeTcsa B Ayxe Ja-
maprmsMa. G JapBHHUCTHIECKEX NOSHMIEIl 0HA, B HECKOJLKO HHOM BHje, OBlIA
BEICKa3aHa Jlmoip MopranoM um paspaborana BoiapymsuoM. fl ocramaBimBaioch
ma B3rigpax JI. Moprama m Boajymma B Apyroit KHMIre, KOTOpPasd CIEIUAILHO
TOCBAIIEHA BOLIPOCY 0 3aKOHOMEDHOCTSX 3BONIIWM M O BHAYCHMH KOHKpET-
HEIX B3aWMOOTHOHICHHN M@Ky OPraHH3MOM H CPeloil B ompefeleHHH ITHX
saxomomeprocreit [M. M. Ilmansrayses, 1939—1940].
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pecTH W, KOHETHO, IPUBOAWT B HOBOH 00CTAHOBKE K YCTaHOBJIEHHIO
HOBBIX, MCTOPUYECKN HEKOTJA erme He CYNIecTBOBABIIAX (hopM. ITn
A3MEHEHIA MOTYT OBITH BechbMa B3HAYUTENBHBIMH, €CIU OPTaHU3M
MeHAeT CBOE OTHOIIEHHe K cpejle, mpuodperas HOBHIE CIIOCOOBI mepe-
J(BI;KENHS, IEPeXofisl Ha WHOM POJy MUTAHUA U T. J.

3 ceMeiicTBa GeJOK CYCIWMKE JKUBYT I1a LOMAX H POIOT HOPHI,
Geskn IEPENIIN K JIa3aHbi0 II0 AEpPEeBbAM, a JeTATH Ja3aloT Ha Je-
peBhAX I IEPeNAapXHBAIT ¢ BeTKH HA BeTKy. Pasmmamas Qymrumma
KOHEUHoCcTell B DTHX cIyuasX sBHO mX mpeoOpasoBeiBaer. Kme Gomee
zaMeTHO IpeofpasoBanne KOHEUYHOCTEHl Yy COBCEM MOM36MHEBIX POIOIMUX
IpHIBYHOB, Kak Toepsl, mIm y CKavym{uX — TyITKauumkoB. Iomeduwo,
570 H€ 3HAYMT, 94TO TaKoe mpeofpasoBaHme KOHEWYHOCTEH caemyer oT-
HOCHTHL TOJHOCTHI K HEmocpeJcTBeHHOMY BaumaHuioo Qyarumuu, Ogma-
ko (YHROUOHANBHBIE H3MEHEHUA 3MIeCh JOJKHEL WIPATH BEIYIIYIO
pollb, M POIIAs Jalla MOKeT PaBBUTHCA TONBKO y MOCTOAHHO POIO-
mero KuBoTHOrO. llpAMble nabalogenusa Haj IPUPOKRIEHHBIM Hedexr-
TOM IEePefHNX KOHEeTIHOCTeH y MOJomoil cobaru, 6Jarogapa KOTOPOMY
OHA BHHYKIEHa ObLTa IEPeNBUraThCd HA OFHEX 3aQHHX KOMEYHO0C-
TAX, MOKA3aJM OYeHL KPYNHBE W3MEHEHUA B CTPOEHHH IIOCHENIuX,
B mosoykeHnu taza u 1. m. [Fuld, 1901]. Ilogo6ubie sxe pesyasTaThl
[aTu W TpPAMEE ONBITH aMIOyTanuu mepenumx Komewnocteir [Colton,
1929]. Hecommeumo, uTo m B npeo0pa3oBanmi NMATHIIANON KoHed-
HOCTH B JacT (QYHKIUA HTPANa PYKOBOMAIIYIO POJH, TOYHO TAR IKE,
KaK W TpH PA3BUTHM ILTaBATEIBLHOTO XBOcTa y 0o0pa Wim y KHTO-
ofpasueix. 3mech axkTuBHag paGora opraHa QOJKHA OblTa BECTH K
HEKOTOPHIM MOZU(DAKANMOHHKIM M3MEHEIHAM, KOTOpHIE OIPemesIain
3aTeM HampasieHume Radbueilreir sBosiomuu. OGcroArTenbHH pasdop
BOIPOCA 0 3HAYEHUH PA3IUIHBIX (PAKTOPOB B (PUIOrEHETHIECKOM pas-
BITHY TETE€POTUINU KOHEYHOCTEH HA3EMHBIX II03BOHOYHLIX IPHUBOLHT
HEKOTOPHLIX HOBEHNIHX aBTOPOB K ONpEIENeHIOMy u BIomHe ybemu-
TeILHOMY BBIBOLY O PYKOBOJAINEM B3HAUEHWN pasHoit QyHKUUN
mepegHHMX M 3aJluX KoHeuHocteir B stoM mporecce [I0. Bepmeus,
1931]. '

B mexoropeix cay9asx ypmaerca YyCTAHOBUTH 3HAUeHue (DyHKIUH
faske B Pa3BUTHM «IIACCUBHBIX» o0pasoBaHuii. V3BecTHo, 4T0 KOMKa
MIEKONUTAIOIAX PEarupyer Ha IIOCTOAHHOe TpeHme o0pasoBAHUEM
Mo3oJeil. Jra peakmus BechbMa 00Imas, Koropas, ofHAKO, mpuobpera-
€T pepegKo B3HAaUeHWE IOCTOAHHOH MECTHON peaKIu; — TaKOBH
DOmomBeHHble MO30JM HA JalaX MHOrEX MJuerommraomux. UV y gexo-
BeKa ma HoJONIBaX HOT KOKa 3aMeTHo yroimmena. CBunna-6opogaBod-
Huk (Phacochoerus) paspeiBaeT 3eMJI0 [JIa H0GHYE KopMa W Ipm
3TOM Beerga NIUTENbI0 OlMpaerca Ha JoKreso#r cycraB. Coormerct-
BeHIIo 1a JOKTAX y Hee PasBUBAIOTCA 3HAYUTENbHBIE Mo30iu. Homeu-
H0, 910 GHLIIM TEPBOHAYANBHO YMUCTO MONUPUHKAIUOHHBIE M3MEHEHIA
Ha 6ase memocpeflCTBEHHONl PEAKIWOHHOH crmocoOHocTn o6mero xa-
Parrepa). Ommako mccienosarns Jlexe [Leche, 1902] morasanm, uto
9TH MO030,IM 3aKJIAIBIBAIOTCA Yysie y 3apopbimia, To9HO Tak Ke yKashl-
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BAalOT, 9T0 M y 9eJOBETECKOI0 3aPOABINIA HA IMOMOIIBE HOT SUHMePMuc
OKaspIBaeTcsas y:e YyroamenHBIM. Ciemosarenasno, To o06pasoBaHme
MO030Ieif, KOTOpOe BO3HHKIO I€PBOHAYAJBHO KaK MONAPHKANEOHHOE

- m3MeHerne (Ha HacJaeJCTBeHHOI 0ase) B BUJe oTBeTa Ha MeCTHOe
pasjpaskeHne, Telleph BO3BHUKAET 11a COOTBETCTBYIONIEM MeCTC H Gep
5TOro BHENINero pasfipaskutens (06e3 Tpenus).

3mech TpoMBOILIA IIpeKAe BCero saBuas auddepenmuanus — ma
Oase mcropmuecku HproOpeTeHuoii ofieii peaknmumoHHOR crocobHocTH
BT QepennupoBaiacy cuenualbHas pPeaKIusl MecTIoro XapakTepa
(Mecruslit Mo30ab). VIMeHHO 3TO YacTHOE MOTA(PHKAMOHHOE H3MEHE-
nne mpmo0pelio Belymee 3HAUeHHE [JIA AAJbHeMmel HBOIIOTAM.

NseectHo, 910 UpEm B3acyXe JIUCThA MHOTHX DPAacCTenWid BAHYT o
3areM omamaoT. B jRaprmEx crpamax mHepearo HaGmiofaercs BUOJIeE
3aKOHOMEPHBIN JAUCTONAJ B SaCyILIABOE BPeMs rofa. JTOT JHCTOIA
ABIAETCA TpucuocobreHrmeM, IPeTOXPAHAIOMEM DAacTeHHe OT IOTepH
BOJBI OPH TPAHCHHPALWH 9Yepe3 JHACTHA M HEBO3MOMKHOCTH IIOIIOJHe-
HUsI ee 3aIacoB 4epe3 KOpHeBywo cucTeMy. lIpm sKcliepuMeHTalIbHOM
VAaJeRdAn JIACTREB § MHOIEX pacrenmil (GoGbI, AyIIUCTHIH TOPOMIEK,
CHpeHb, po3a, Gesas IIKeaKamuss @ fAp.) CUIALHO YBEIAIMBACTCS MHC-
J0 XJOpOUIAOBHIX 3epPeH B ACCHMWIANNOHHBIX TKAHAX crebied m
YEPEIIKOB IUCTHEB, & TAKKe OPOUCXOJHAT U PASBUTHE XJIOPOILIA-
CTOB B HIKEJEKANUX CJI0AX KIeTOK. HIeTKm accHMHIAMmOHHOIN
TRAHW YOIAHSIOTCS B pAJWalbHOM HANpPABICHHE, W BO3HHKAET Ia-
namcagHas TkaHL (ecam ee He ObUIO; a ecau OHA OBbLIA, TO OHA CHIb-
Hee paspacraerca). UMCI0 YCTHAN 3HAYATEIBHO YBEIUIHBACTCH.
JKCUePUMEHTAIBHO YCTAHOBIEOHO YCWIEHHAE ACCHAMWISAIMY W TPAHCIM-
panuz [Boirivant, Braun, mur. mo: Ungerer, 1926]. Takas xommnern-
cammsa MMeeT, cIef0BATelbHO, TPHCIOCOCHTEIBHBIN XapaKTep W IIpH-
oGperaer ocofoe BHaueHNE Y pACTEHHWH B3acCyILIABEIX MECTHOCTeI,
Hepeqko cOpachlBAIMUX JHCThA. B srom cayuae wepemuu m crebian
QyHKIUOHATEHO 3aMeI[aioT cOpollleHHEIe JINCThA. .

C6pacbiBaEme JHCTHEB IIPH BacyXe MOMKET OCTABIATL DACTeHIE
GesnncTHBIM Ha [JIATEJIBHEIN mepmon Bereranum. IcepodurHoe pac-
TeHHe MOMMeT B MOJONOM Bo3pacTe PAa3BWBATL JHUCTBS, & 3aTeM =X
OKOHUaTeabHO Tepath (MHOrme akanmu). MHorme KcepomrHBIe Ky-
cTapHEKH, HADUMED DA3HBIE CHAP/KEBBIe, CAHTANOBBIE M MOTBLIBKO-

Bele (paKuTHEK, GOOPOBHAK), HAIOMANHAIOT TOTAA (E3IUCTHYIO 3eJeHyH0
merny (pme. 23). AccmMmampyiomas TKaHb TOf Koumeil creGmeil
o6m1amaeT CHIBHO pPEAYNUPOBAHHBIMA MEKKIETHHKAMH., ¥ CTHHIA
MHOTOYHUCTEHHBI, HO MAJH U IIyGoKo HMOTpYiKeHBI. 3/lech afalTHBHAA
MoauuKanusa Opuobpesa DOCTOSHHBIA XapaKTep KaK JOKAJIbHOE M3-
MeHenue. B maabHeleM mpomecce SBOMONEE T00ETrH 9acThio PacIIy-
psiioTesi W 00pasyioT amcrooGpasmHble BeTKH — «minroxmammmy (Ha-
npuMep, y Uriaum). Y APYIEX DacTeHWH afanTHBHAA Mofgmpuranad
HoTydmia WHYIO JORAJIN3ANUI0 — PACIIAPANNCE He cre0nm, a gepell-
Ko cOpackiBaeMBIX JucTheB — «umrogum» (y axammit). YV Acacia
heterophylla B HopMaxbloM oHTOTeHe3e pasBuBaiorTcsa Quiofnt,
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g moclie TOr0 omanaior amctha (pme. 24). COpackiBamme IHCTHEB U
pasBuTHE duaronUer onpefendeTcs yHke ABTOHOMHO, T. €. BHyTpeH-
poME PaKTOpAMH pDa3BUTHA, a He 3aCyX0il I KOMIeHCAIHOHHOH Mogu-
qm}qauneﬁ, CBSI3AHHOM C OTCYTCTBHEM JIMCTHEB.

Taxum o0pasoM, B TpoIiecce 3BOMIONHH CO3HAAETCA TPYAHO IOHH-
MaeMasl 3aMeHa JHCTheB ADYTAME CXONHBIMU 00DA30BAHUAMH, HeCYy-
mumeE Ty ke ¢ymrmmio. Hasamoce 6bl, Kak 5T0O ¥ IPOUCXOAHT Y

Puc. 23. Berev pakurnuxa (Cytisus) ¢ npyroobpasnvimu 6e3AUCTHLIMY 3€4€HbL-
MU 8eTEAMU

Puc. 24. Ceaney arayuu (Acacia pycnantha) ¢ nepouunslMY NEPUCTOCAONCHLLML
AUCTLAMU U pasdsusarwumuca nozdnee guaroduany

ApYIEX pacreHHWil, caMm IUCTLA MOIME OBl TPUCHOCOOUTHCSI K YCIO-
BHAM 3acyxu. B mampoMm ciygae 9TOT cBOeOOpPA3HBIA OYTH 3BOJIOIAA
OOBACHAM TONLKO KAaK Pe3yibrTaT o0yCHOBIEHHOIO 3aCyXOil NepuoIH-
TeCKOT0 JHCTOMAfa ¢ TOCIeHYIIAMA KOMOEHCAITMOHHBIME SIBJICIIHS-
Mu. 3pmecr uMellio ajanTuBHAas MOAM(PUKALESA TKaleil crebieir u
YepellKkoB HWMeJla Bejlylllee 3Ha4YeHHe B IIpollecce JaJbleiirneir oBo-
dorun  (mmeroobpasHas ke (POPMA HOBBIX ACCHMMIMPYIOLIUX OPra-
II0B WpmoOpeTeHa, KOleuHo, JUIIs Iia 0ase MPAMOrO eCTeCTBEINIOro
orfopa opramoB ¢ YBCIMUCHHOR IOBOPXHOCTLIO). JIOKaJI3OBAMHAS
afanTwBHag MOAU(UKAIMA ROKHA OBLTA GBITH IEPEXOMHBIM JTATOM
Ha OyTu sBOMIONMHA, IpUBe/IIeil K 06pasoBaHMi0 HOBHIX OPraHOB.
IBOMONUA HAET, OJIHAKO, BMECTE ¢ TéM MO0 OYTH ABTOMATH3AIHM
PassuTua rarmx npmoGperenmii. OHE HAYMHAKT BOBHHKATH B CHIY
MEBX Qarropor (Hepedko BHYTPEHHWX) ellfe [0 TOTO, KAK HATHET
TposBnATh cBOe AeiicTRHe TOT (PYHRIMOHAJBHEIN WIN TOT BHENIHIH
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(reMmepaTypa, BIaMKHOCTh, CyXOCTh M T. T.) (PAKRTOp, KOTOPHIL 00y-
CTOBHJ TePBOHAYANLIOE PA3BHUTHE W JORATUIAMUIO HOBOTO TPU3HAKA
(BO3HmEKIIETo Kak KoHKpeTHas Mopadmranmusa). OdeBmgHO, BO3HMKAET
HOBH BHYTpeHHUIl KOPPEIANMOHHBIN MeXafid3M, OIpefelsioNImii
' pasBUTHe HOBOTO NpH3HAKA m 0e3 €ro [eTePMUHANHUA CO CTOPOHK
BHeIIHeTo (paKTopa.

Haxum o0pasoM Bo3MOKHO TaKoe HACJIEJCTBEHHO® 3aKpemeHwme,
MHI ceifuac pasfepeM. a 37eCh MOKA OTMETHM HAII BHIBOM: B HHIHUBHU-
NAYAJILHOM IPHCIOCOGIEEAN OPraHU3MOB OCHOBHBIM IIPOIECCOM, BEy-
UM K YCTAHOBJIEHWIO HOBHIX OPH3HAKOB, ApiAercs muddepenmua-
A PeaKkIHOHHBIX MeXaHH3MOB ofmjero smavueHms Ha Bce OGoxee
9acTHBIE, JOKanbHbie. Tawkme HETOCPEACTBeHHBIE UPHCIOCOOICHHS
(amauTmBHEIe MogudAKANEN) MOTYT NpHOOPECTH PYKOBOJAINEE 3HATE-
HEE B JajbHelmel 5BOJIONAN.

8. Cradmrmsanuma MOTHEAIEPOBAHHBIX (OPM
B TIporecee BOTIOUN

MEl mofomuinm BILIOTHYIO K BOIPOCY O TOM, KaKUM 00pasoM B
SBOMONHA HACIECTBEHHO (PEKCHPYIOTCS HOBHIE YACTHHE PEaKIMOH-
Hble MEXaHH3MBL NPUCIOCOOHMTENTLHOTO 3HAYeHWsA, T. €. KaKuMm obpa-
30M BHEIMHHH (aKkTOp PasBATHS 3aMeIAeTcsi BEYTPEHHHEM, T. €. peak-
NUOHHEIE MexanmsM (OTBET Ha BHeNIHEE pasfpakedme) 3aMeaercs
KODDeTANUTOHHBIM MeXanu3MoM (OTBET Ha BHYTpPeHHEe pasiparienue).

Ha npmMepax BHITAJeHNs H3IUITHAMX PEAKIUII MBI PaccMOTPENH
ABNeHNe JIUINb KAMLYITErocs 3aKkpervienns MogdduKanail, morydvaio-
Mieecs B pesyabTare mepexojia OpraHu3Ma B WHYIO CPefy, B yCIOBHAX
KoTopod »TH peaknué (Parkrmieckn He ocymiecTBiIAnuch. Hammume
HECKOJLKAX HACIe[CTBEHHO OOYCIOBICHHBIX peaKmuil Ha pasHbe
yCIOBUA Ccpefsl TPOM3BONAT BUEYATIeHHE INNPOKOH HM3MEHUIBOCTH
«Ioj] BIMSHHEM» BHeMHWX (DAKTOPOB, a €ciIH BCE pPEaAKINHU, KPOMe
OJINOi, OKAa3BIBATOTCA YTEPAHHBIMI, TO BO3MOMKHOCTH OCYIIECTBICHHSA
ANIIb OfHON OTpPefleIeHHON peaKIuy MPOM3BOMUT BIeYATIeHNe 00JTb-
o HacaeAcTBeHHON ycrofamBocTn manmoll gopmel, B caMom pere,
afeck He ObTo mpuHobperedns dero-1u00 HOBOro, M Kaiymmeecd
«(puKCHpOBAHME» €CTH JNUIIL Pe3yJAbTAT pacmaja CTapbix peaKumoH-
HBIX, a CJe0BaTelbHO, W KOPPeNAIMOIBIX CHCTeM, IIOTepABIIAX
cBOE 3HAUEHTE.

OpmHAKO COBEPIIEHHO SCHO, UTO MBI HEe MOKEM OOLACHATH DBOIIO-
IAY OPTaHU3MOB OJTHAM JHITb PACTIAJloM HACHCCTBeNHBIX MeXaHus-
MOB. MBI IOJRHEL ONYCTHTD, 4TO, HAPAY ¢ PACIAJIOM DeaKmuOHHLX
M KODPeNANUOHHBIX CHCTEM, HOTePSBIINX CBoe 3HavYeHme B HOBOH
cpejie, IPOUCXONINT M CO3W/AHUE HOBBIX HACIEICTBEHHBIX MeXaHW3MOB.
B mpenbiyIneil riane MBI O3HAKOMWJIHCH C SIBICHUSMH IIPACIOCOOTE-
HHA OPraHW3MOB K BHELIHEH cpeme u yOeTUIHUCH, ITO B 3TOM IIPOIEC-
ce IprcmocofIenns, KPOMe ecTecTBeHHOTo 0T60pa Golee «TACCHBHBIX?
NPU3HAKOB, He HMEIIIUX CYNIECTBEIHOI0 3HAYEHHNA B MDOTDECCHBHON:
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»BOJIONAY, [POUCXOMAT TIpuoOpeTeHue HOBBIX DEAKIHOHHBIX MeXa-
auaMoB o0mero snavenus. Bmecre ¢ Tem mpomcxoAuT M AaabHedmIasg
qudepeHIIPOBKA TAKIX MeXaHH3MOB 001ero 3HadeHUS (IjanpnMep,
o0ITas Pearuus OTIOPHBIX TKapeld Ha jelicTBne MBIIIIEYNoi) Ha BCe
Gonee dYACTIBIe, JOKAAbHLIe (HampuMep, ycmiaeHHas pabora ompefe-
JeHHBIX MBILII BHI3BIBAET PA3pacTaHue oIIpefeJIeHHBIX JacTeil CKeje-
ra). 912 AudQepennuanus IpeficTaBlIgeT B OCHOBHOM TpOIecc He-
110CPe/ICTBEHIION0 TPUCIOCOOIeHNA, T. €. HMeeT XapakTep Mopuduka-
JIMOHHBIX A3MeHesuil,

Opmako ma obueMm Qore HTUX MOAMPURAIMOIIBIX H3MeNeIni,
HECOMHEITHO, 09elih IOCTEeIeNno BHIPAGATHIBAIOTCS IIOBBIE HACIEACT-
BeHTBIe MeXaIR3MBI, onpefensdeMble KaKk BICIIHUME, TaK M BHyTpeH-
upMu  (PaKTOpAMHU PAsBUTHH, MM, KaK MBI X 11a3bIBAJIN,— HOBBIE
peaKImoHNbIe T Koppexsmuonusle cucteMmsl. Ocofoe 3Hadenme mmeer
LIA HAC KAaK Pa3 MpPOIecc MCTOPMYECKON 3aMeHbl BHEIIHHX (PAKTOPOB
pasBUTHA BHYTPCHHIMY, TAaK KaK 3Ta 3aMeHa IPABONUT K «aBTOHOM- -
HOCTHY» Pa3BHTIH [OBOr0 MPU3HAKA, K H3BECTHOH HE3aBHCUMOCTH €ro
or caydailHblY KomeGauuii (PaKTOPOR BHeIHel cpembl, T. e. K MaKCH-
MaJIbHOH ero cradmibuoctii. B 5TOM ciydae I 1PUIATO TOBOPUTEL O
ITPOYHOM HACHEeNOBAIIIN «TPHBHAKAY.

Mzt yixe ofparunn BHIIMaHMe Ha TOT (PAKT, YTO NPU BO3BpAM[EHHN
MCTOPUYECKH MOANHUIINPOBAHHOTO OPTaHN3Ma B YCJOBUS er0 MEXOJ-
HOH cpembl oM OOBIYUO JWIIb 4acTHYIO Ipuobperaer mpeskHue (op-
mbl. Mognduranmolioe naMenenue oOKasbiBaeTca B 0oJee uIn MeHee
3HAYHTENIBHON  Mepe CTa0MIN3HPOBAHHBIM  («HACTENCTBEIIIIBIMY )
H OCYNIECTBIACTCA B 3HAYWTENIBHOW Mepe He3aBUCHMO OT TeX (aKTo-
POB, KOTOPHIG IIePBOHAYATIBHO €T0 BHI3BAJIM.

Marrer cTalminsannu TaKoro POfA IIUPOKO W3BECTHBL Jlamapruc-
TBI TiocToAHHo (ravnmnaa ¢ Horenm) ccpuanmmer Ha HAGIIOTaeMBbri
«TapajlIeTnaMy HACHEJCTBEINBIX M3MEeHeHHd TMPHPOIHBIX HKOMOTHIe-
ckuxX miau reorpadudeckuyx Gopm u MOTU(PURATMOHHBIX H3MeHeIni
OnusruX (PopM, B YCIOBUAX HKCMEPUMEHTA, KAK Ha JOKA3ATENLCTBO
UPSAMOr0 yHACIEOBANUA DPe3YJAbTaTOB HILAUBHIYALLIOr0 MPHCIOcoH-
nenna. Jror sompoe obcymmancst y nac B Coiose II. B. CepebGpon-
ckum [1928] ¢ mamaprucrcknx moszunnii, M. A. Posamosoii [1926],
E. . Jyxkuueinm [1936, 1940] — ¢ mapsunuctuvecrnx. ¥ mens dax-
THl Takoro poja comocrasiensl B sufme tabamaru [W. 1. llmamxsray-
sen, 1939—1940]. IlpuBenem Hekoropble Gojee HOBBIE TPUMEPHL.

Hnammepman [Zimmermann, 1938] mnoayuam y o6BIKHOBeHOMN
Anemone pulsatilla myrem wepemnkoBanua or ofHON m TOI e 0coOHU
B PA3HBIX YCIOBUAX OCBelNenuA ABe MOu(UKAIUT — TEHeBy, ¢ TOH-
KO pacCeueHHLIMII JHCTHAMI, W CBeTOBYIO (HA COJHIE) — ¢ MAalo
paccevenubiMn JuceThbaMu (puc. 25). ITAM MOAMQHKATMAM COOTBET-
CTBYIOT HacJjefcTBeHIBIe packl ToW ke Anemone pulsatilla — zaman-
Hasg paca ¢ TOHKO DPACCeYEHHBIMU NHCTBAMHU M BOCTOYHAL —C MAJO
PaccegenmbiMn NUCTLAMU, KOTOPHIE ITPH COBMECTHOM BOCTMTAHME P
ONHUX ® TeX jKe YCHOBUAX BJIA;KIOCTH U OCBELIeHUd MAOT Pe3Ko

6 U m. lImansrayses
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pasamaasie gopmst (puc. 26). ITH MBMeHeHHA HMEIOT IPHCIOCOGH-
TEJHLHBIA XapaKTep, oIpefeNsia ONTHMAILHYIO TPAHCIHPANHUIO PacTe-
HES B Pa3HHIX yCIOBHAX BIKHOCTH (4TO GBLIO OMSATH-TAKH IPOBEpe-
HO IyTeM HKCHePHMEenTa).

" H. U. Kamadyxos m B. M. Poguornos [1938] noxasaru, uro pas-
HPHHBIE TpegKasKa3CKHe JIecHbe MBIIK NPH I€peHeCeHHU B TOPH

Puc. 25. Modugurayuu dopmur au-
cra y amemonst (con — Anemone
pulsatilla) [ummepmann, 1938]

A — TeHeBadg MOITMPUKATUA;
B — cperoBasg Mogudmranua

Puc. 26. I'eozpaguueckue gdopmer
anemonvt (Anemone pulsatilla)
[Hummepmann, 1938}

A — sanapHass ¢opMma, ssp. germanica;
B — BocTOuHas ¢opmMa, ssp. grandis

A : Y4

JAI0T THOMIHYIO TOPHYIO PEAKNWIO B BUNE YBEIHIEHUS THUCIA HPHTPO-
OUTOB H KOJXHUeCTBa reMoriobumua B Kposu. Onuaxo ropusie HopMbI
Toro ke moasuma: Apodemus sylvaticus ciscaucasicus, nponsoureine
09eBUHO, OT PABHUHHOA MBI B PE3YAbTaTe TAKOH HIUBHUYATb-
HOIl ajanranmmu, UpW IePeHeceHNW Ha HU3MEHHOCTh yiKe He [aioT
o6parHO#l peakmum. lloBelmenroe cofiep:kamme TeMoraobmma y HUX
HaCJHeICTBEHHO CTAaGMIII3NPOBATOCE.

IIponece mocrenmennoil crabmmmsanuu PYHKUHIOHANLHBIX IIPH3HA-
KOB OPraHU3alIM W DAa3BUTHA B IPOLECcce HBOTINUE ABTOHOMHOIO
ammapaTa oHrorenesa moxasan A. A, MamKoBnesbiM Ha CpaBHUTEND-
HO aMOpUOTOTAIECKOM MaTepuale Io PasBHTHIO PAJA OPraHOB y I10-
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3B0HOTHBIX [19355]' Crmenya B. Py, A. Mauixosnes pasamiaer Jo-
by EKIHOHANDHBIL  TepHoy camMonzpPepeEIUPOBAHAA oOprava o

yHKIMOHAIBHBIA mepnon, Korga auddepennuposanme ABIAETCS
[pOLECCOM, BABUCUMBIM OT dyarman. o yHEKOUOHANBHEI IePHON
pamblie MOJPABelAeTcA HA PAN TUNHYHBIX HTANOB PASBUTUA: HTAI
7a6UABHON JleTepMEHANMH, 5Tadl caMofuddepeHIIPOBKA U HTAT
saprcEMoro passutist (or rymopaxpHbX (harropos), CymecrBoBamme
raKUX BTATOB MOKA3aHO JKCIEePUMeHTATbHO Ha psjge OpraHos (rias-
HpIM 00pa3oM OpPraHbl BBIEJEHNS W OPraHH [BIXAHUA), X 3aTEM
[pOBE/IeHO CPaBHEHHe OTHOCHTENLHOTO 3HAYEHHA OTHX DTANOB B
moporenese pasImUHBIX Wo3BoHOUHBIX. OKasamoch, dTO MOKHO
yCTQHOBHTH COBEPIIEHHO 3aKOHOMEPHBIE CIBHUI'Y 3HAYEHHA (PaKTOPOB
OHTOT€He3a B (PUIOTEHETHIECKOM PANY Mo3BOHOUHEIX. Ul B pasBmThH,
o kpafiHell Mepe BTODWIHHIX, IOYeYHHIX KAHANBIEB M MOYeTOYHUKA,
I B PasBUTHHM NETOYHBIX ANbBEOJ IePBOHAUAALHO, ¥ HH3IIAX MO3BO-
HOYHBIX, PEIIAIomyio poJh Hrpaer cama (PyHKIUA, Ges KOTOPOH 3TH
CTPYKTYpPsI He pasBuBaiorcsa. llpm mepexome kK (mioreHeTmueck:
Gonee mudepeHnUpoBaEHEM (PopMaM GopMooOpa3oBaTEIbHOE 3HATE-
nne QYHKIWH Tajaer u cABUTaeTcs HA Golee mosgume cramgud. ¥ aK-
coNoTIs PAarMeHTANMA JerKOoro 1 00pa30BaHMe ATLBEON MAET MCKII0-
GUTENBHO TOJ BANSNMEM (PYHKIUH, Y JIATYIIEK B HO(YyHKIUOHAIBHBII
mepuoj] HaMevaercs JNIIb NePBUYHAS ()parMeHTamssa JerKoro. ¥ sKab,
KaK JKUBOTHHIX, elfe (Gojee MPHCHOCOOJIEHHBIX K HA3eMHOHN KU3HH,
aIbBEOJAPHAA CTPYKTYpPA JETKOro pasBHBaeTcA ele B AOQYHKIHO-
HaJBHBIA Mepuofi, UMEeHHO y JUIAHKH, KOTOPas y Kal JerkaMu coBep-
IIeHHO He abIuaT. B yHRnuonanbHbId meproy IPOUCXONNUT AAbHENH-
miee ycaommernmne crpoenus merkux, IlepsonavansHas parMenTamus
JETKOT0 TPOMCXOMAT y KAl He MOJ BAMAHMEM (PYHUKIUU, HO IOJ
BINSHOEM TOPMOHA IHTOBUNHON ;Keme3sl, KOTOPHIA ompejenser Ie-
nBIi pag MopdoreHeTUIECKIIX MPOMECCOB BO BpeMs Meramopdosa aM-
$ubuit, Y pentwiamii u y MIEKOTATAIOMHAX HaOMOgaeTcA THIHYHOE
«camopudPepeHOUPOBaHNE» JETOYHBIX CTPYKTYDP B 5SMOpHOHAJIHHBIH
nepuop. PyEKOEA HaINHASTCS, €CTECTBEHHO, TONBKO TOCHE PORICHEST
7 BefieT K flalbHeNIIeMy HOBoOODa30BAHMIO CTPYKTYp. TombKo KIoad-
HBle W CcyMYarhble MIEKONMTAION[ME COCTABIAIOT MCKIOIEHNE B TOM
CMBICKE, UTO y HAX (DyHKINAS COXpPAUHIa elle 3HAYEHAE OCHOBHOIO
dopmoobpasoBaTedbEOr0 (HAKTOPA, U AJIBBEONEI JETKOro PasBHBAIOTCH
TONBKO IOJ BIANAHAEM HATHHAIONETrOCsS ABIXAHUA.

Taxum o6pasom, sicHO BUAHO (QopmooGpasoBaTedbHoe 3HAYeHHEe
QyHRIEA Yy QUIOTEHETHISCKN MOJONBIX OPraHoB, 3aTeM B3HaUeHHE
dopmoobpasoBarenbHOro (pakropa MHOIZA TEPEXONHT K DHIOKPHH-
HBIM, T. €. BO BCAKOM CJIydJae BHYTPeHHUM (PaKTOpaM Da3BUTUA Opra-
HH3MA, W, HAKOHEI|, 3aBHCHMOE Pa3BUTHE MOMKET Oollee WIH MeHee
yerymaTh MecTo «caMofudpepeHIUPOBAHAION, T. €. «aBTOHOMHOMY)»
PasBUTHIO, KOTODPOE 3aBUCHT B OCHOBHOM OT BHYTPEHHHX (DAaKIOPOB,
BaI0KeHHBIX B CaMOi TRamHm JamHOTO 3adaTKa (mo KpaiHeil Mepe
nocjye mepmojia ero HMonxHoil merepMmumHammm). Kaprwma mocremernoit

6*
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3aMEHBl BHEITHHX (DaKTOPOB Pa3BUTUA BHYTPEHHOMM U 3aTeM Iepe-
HOCA 9TUX BHyTpeHHHX (HaKTOPOB BHYTPH CaMOro 3avaTKa OBOILHO
scua. Komeuno, crpyKTypa Jnerskux, jayke y NPUMHTHBHBIX ampubmii,
11e BO3HHUKAET 1107 BIMAHHCM IIPOCTOTO PACTSUKEHHA, X0TA KapTuha
“parMentanuy Jierkoro y wusmux aM@umOuil BechbMa llanmoMUHaeT
TAKOe paCTAKenne CTEIIOR ME)KQY DasBUBAIIIENCA CEThI0 KPuseHOC-
HBIX COCYJIOB, ABIAIONIENCS Kak Obl MeXammyecKUM IIPersiTCTBUEM,
Ilo cocymam upmer 3areM pasBurTHe Jerodupix Tpaderyn. OgHaKo Tax
MPUMHTHBIIO MBI cefe He 0yAeM 2TOTO IHPEJICTARIATH Ha J[AHHOM 3Ta-
Ile pasBHTHsL opraita, Dejn 5T0o JaleKo e I[epBOoe BO3IUKIIOBeHUe
10BOro oprama. Jlerkoe ampubuil mmeer s3a coboil yiKe AIHTEIHHYIO
UCTOPUIO TOCTeoBaTeIbublX (Pas mporpeccuBHoi AH@epeHIupPOBRY,
3mech Mbr MMeeM, KOHETIIO, YiRe NACHeCTBEHIIO «3aUKCHPOBAHHYIO)
crpykTypy. Omraxo Buemmmnii garrop — Qynsuua (u xors Obl gase
MEeXaHATEeCKOe DACTSLKENNe JeroYHOro MeIIKa) Bee eile ABIgercd B
podu ocBoborgaoero pasgparutens. Hysrmo pymars, 4ro padbiie
ompejelAomasn poab Qyuximu Golla eufe Boime. Bo BeARoM Ciyvae
VKa3aHHBIA Psijl Q€T HAM BIIOJHe KOHKPETHYI0O KAPTHHY CMEHBI BHEIU-
oux (PaRTOPOR Pa3BUTHA BIIYTPENHITMU.

Ha re e samienmsa crabWam3anum yYKaseBaoT n Boobuie QarThl
ABTOHOMHOrO DPasBUTI MHOTHX (PYHKUHOHAIBHBIX CTPYKTYp (CTpyK-
TYpHl KocTH, (DOPMBI MYCKYIbHEIX TpeOIledl U OTPOCTKOB KOCTeii,
COeMIUTENBHOTKAUNBIX CTPYKTYD), KOTOpbie (IIOTEHETHYECKH pa3-
BUBAJINCHL B 3MAYUATEILHON MEpe IO HEemoCPeNCTBeHIIBIM BIUSHUeM
$yurnun. Tax, manpumep, creunnduieckne GyIUKUMOTATLHBIE CTPYK-
TYpBl MEXAHIYECKOTO CJI0A KOMKIOTO MOKPOBA B3POCIOLO KABOTHOTO
3aRIAJBIBAIOTCA HA PANHUX CTANUAX HMOPHOHAILHOIO PAa3BUTUS, KAk
yike JeTePMHUHMPOBAHHEIEe BUYTPEHHUMHU (DARTOPAMHE, HE3aBHCHMO OT
MECTHBIX MeXalU49ecKnX BIUAHUi, KOTOPBIe He CPABHIMbLI ¢ MexXaun-
TeCKON HATDPY3KOH KOMKH B PABIMUHEIX YACTAX TENA B3POCIOTO AKMBOT-
noro [A. Bpaysm, 1939].

Havanbnoft ¢asoil aBroHoMu3anuy pasBUTHA SBJIAETCA aBTOpETY-
JATOPHOE pPasBUTHE, JOUYCKAlOIee U3BECTUHIN Anamas3son KoaeGanui
HIITENCUBHOCTH BHeEniero ¢akropa Ui HACTYlLUIeHHs LOpMAabHoil
peaxnuu agamrusioro xapakrepa [1lTmanvraysen, 1940]. Heapaa e
yKasaTh [PU HTOM, UTO Jaske B TOM cliyuae, KOTa Blemnne (HaxTopsl,
¢ KOTOPBIMH CBSI3all0 DPa3BUTHE H3BECTHOTO TPH3HAKA, HOJTHOCTHIO
COXPAHSIOT elile CBGe jIeTepMAHUpYIOllee 3HAYEHNe, 00 MOJKeT OHITh
OTPAHNYEHO OYEeHhL KOPOTKNUM BpeMeHeM, 110cie KOTOPOTO HHIAMBUIY-
albHOE PasBUTHE UAET B 3HAUMTEILHOI Mepe aBTOHOMHO (B OTHOIIE-
HUH jamnoro npusnaka). TakoBo jierepMuUHNpYIOmee 3HAYeHHe HU3-
KUX TeMuepaTyp IJifA BereTanuu pacreHuil cpemuux mmpor (Ha cra-
IUHW APOBU3AUUN) U NETePMUNEPYIOIIee 3Hauenue ocBemenms (Ha
cBeTOBON craimuu). B camom cymiecTBOBaHWW CTAgUM APOBH3ALINE
Helb3d He BIjeTh 0C000i (DOPMBI 3aIUTHI PACTEHUS OT «OLIIMO0YHO-
ro» IpopacTamusi B ycioBuaX renoi oceun [JIpicenxo, 1936]. Cse-
ToBaf  Telepas (YopMa JHCTLEB WHAYLHPYETCS Ha AepeBbAx WHOTAA
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euie B MOYKAX, 3aJ0/KUBIIUXCA B IPeNIBIAYINEM TOJy, B 3aBHCHMOCTH
oT yCJIOBHii Golee MHTEHCHBHOrO JeTHEro OCBeIleHus, a He caaboro
BeCeHHero, Koria mouxa passepreiBaercsa [Nordhausen, mmr. mo:
Ungerer, 1926]. 1 ® arom Mbl BupuM «3ammty» OpPraHHm3Ma OT
«oIHOOTHBIX» PEAKiVi HA TepeMeHYHBBIE YCIOBHA BECEHHETO OCBe-
[ieyiusA, T. €. M3BECTIIbIe YepPThl ABTOHOMM3AUUU Da3BHTHA, KOTOPHIE
00DACHUMEL TOJIHKO €CTeCTBEHHBIM OTOODOM, T. €. dIMMHHaIUell Bcex
He6AATONPHUATHHIX yKIOHeHAH (T. e, «OmAOOIHBIX» MoAAAKAIUI).

Bonee monmHas apromoMu3anusa pasBUTHA OIpeeNsieTcsa yCIoRHe-
HIeM CHUCTEMbl KODPENATUBIBIX 3aBUCAMOCTEH MEMKy OITOreHeTHIe-
CKUMHE ITpOLeccaMu, T. e, YCIOMHEHWEM ammapata HWHIUBHIYATBHOTO
passurus. B ocoGensocti Goipllloe 3HaTeHNe MMeeT CO3/[aHUe Dery-
JATOPHOTO aumapara, «3al[Alaiomeroy HopMaibHoe (GopMoodpaso-
BaHME OT ero HapymieHud mpu HepegKkux YRIoHeHHsIX B (aKropax
BHeINIe#l cpefsl. dT0T PeryJIsATOPHBIH allapar JoCTUTAeT, KAK MbI Yike
BUIENYM, OCOOEHHO GONBIOH CIOKHOCTH Y TO3BOHOUHBEIX JRUBOTHBIX
(cmcTeMa TpajiienTOB, WHAYKIHOHHBIE CHCTEMBI, MOP(OreHeTHUeCKAE
U TYMOpAJbIEIe B3ANMO3ABACUMOCTH H, HaKOHEI, YProNTHYECKAE KOD-
peAnuu) W IOUYCKaeT CyIMecTBOBAHME [OBOJALHO 3HATUTEIHHBIX
CIBUTOB KaK B HWHTEHCHBHOCTAX (AKTOPOB BHENIHEH cpeibl, TaK 0TYa-
CTH U BO BHYTpeHUUX (PAKTOPAX PASBUTHSL

Haxromen, u cama JOMHHAUTHOCT HOPMAIBHBIX TPH3HAKOB €CTh
pesyabTaT pasButTUA Mop(oreHeTHUECKOTO ammapara, 00Iafanormero
IBOWHBIM «3aMacoM» AKTHBHOCTH, 00ecTedmBaiONiuM pAa3BATHe HOP-
MAaJbIoro eHoTHIa M y TeTePO3UroTHl (T. €. B TONOBHHHOH «I03€»).
Jdra TOUKA 3peHUd ObLTa PA3BUTA DPAJOM TEHETHKOB, B OCOOCHHOCTH
Méamepom, m paspab6orana M. Hammruaoseim [1940] B HoBOoM acmex-
te. JloMmmHnposanme 1MOPMBI W PeleCCUBHOCTh MyTaumii MBI paccMar-
PHBaeM Kak OJHO M3 MEepBEIX BBIpa)KeHUil crabmianzarmuu Gopm.

Bee onmcamibie peryasaimoHHBIe MEXaHM3MBI [@TAI0T OPraHH3M
fosee ycroiiumBbiM, 0ojiee CTa0UIBHBIM IO OTHONIEHHIO K (haKTOpaM,
KOTOpBIe MOy OBl HOBIHATEL Ha Tiporecchl oHTorenesa. Mal o6bscHsM-
eM crabuimsannio ¢GopM [lelicTBHEM ecTeCTBeHHOro o0Tdopa, Hepas-
DHIBHO CBSI3AHHOTO C IIOCTOAHHON samMmuHanueil Bcex HeGrarompmsr-
HBIX YHKIOHEHIHT OT NPUCIOCOOTEHHOTO (HOPMAJIHIOr0y (PeHOTHIA,
KaKOBHI OBl HE OBUIM WCTOYHHKH HTHX YHKIOHEHHH, ITUMUHAIAA BCEX
«OmUGOYHBIX» PeaKIuid HA BpeMeHHbie YRIOHEHHA B (DAKTOPAX Cpesl
Befler ® BhIpaboTHe 0OoNee aBTOHOMHOTO amliaparta HHIMBUAYAILHOIO
pasBuTHus, T. €. K crabdmwiuzanuu Qopm.

Mb1 mpmBesn MEOro mMpEMepOB, YKA3BIBAKIMX HA Befyllee 3HA-
venue moauUKAIMONHBIX H3MeHEHUid, KOTOpble B IIpoIlecce HBOIIO-
Unu sareM crabunmsupyorcd. Uro sra crafuimsanus He ecTh pe-
3YJIbTaT TMPOCTOTO HACAEACTBEHHOTO «3aRPEIUIEHUS» PEeaKIdd B DPSIAY
ToKomenuit, T. €. uT0 HTH (PAKTHl HE IOJAIOTCA IaMapPRUCTCKOMY
UCTOMKOBAHIIO, BUJHO M3 cIexylolmero. Miorue maseMHBIe pacTeHHs
BEIep:ruBaoT OONlee MM Melee JUINTEILHOe COepsRanue IoJ BOMOM.
[pu »rom waGmopaiorcs MHOTHe ANATITHBHEIC W3MEHEHWU, GOJNBITHH-
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CTBO M3 KOTOPBIX MOH{HO PACCMATPUBATH KAK ABIEHUA HEJOPA3BUTUA
mnn pepykmun [cm. Ungerer, 1926]. ¥ am@ubmormaeckux pacreHmit
TaKde peaKIuH NpPUHEMAKT Oollee cTporo clenmpuiecKuil xapaxrep.
ApanrusHag MojmUKANMsA BO3HAKNA, 0eCCIOPHO, KaK IPHCIOCOGTe-
HOe K BOAHOH cpefe, u ecim OBl oHAa HPAMO (PUKCAPOBANACH KAk
TAROBasg, TO COOTBETCTBYIOI[AsT MOp(oreHeTHIeCKasA PEARIMA JOTKHA
Obla OBl OHpefeATHCs MMEHIO pasBATHeM B BORmod cpeme. OmHaxo
y Bonsmoit rpeauxm (Polygonum amphibium) Mommo moxyanrsh
TUNWIHBIE «ILABAION[AE» JUCThA BO BIAKAOM BO3[yXe, & HE TOJILKO
B Bosie. ¥ crperommeta (Sagittaria sagittifolia) Tunmuasle nenroBmA-
Hble BOJ(AHLIE JUCTbS PAa3BUBAIOTCA W B BO3JIyXe Oph 0caabIeHHOM
-ocsemennn [K. Goebel, 1928]. Taxum o6pasoM, jerepMUHHDYIOIUM
(aKTOpOM pasBUTHA 371eCh ABIAETCS He TOT (PAKTOD Cpeisi, KOTODHIH
BRI3BAJI K SKUBHM MaHHYI0 Mopmmranuio., B mpomecce »Bomionmm
BEIpa0oTalcA HOGbIi MeXaHW3M HWHAWBUAYATILHOTO PA3BHUTHSA, YTO,
0YeBUJHO, BO3MOYKHO TOJABKO depe3 ecrecTBenHbIH orbop. Tax Kar
orbop mpomcxomua Ha (poHe yCTAHOBHBIIEHCA agauTHBHON Mopmdm-
KaIuu, TO OH, BO BCAKOM CIydae 4YacTHIHO, MPOABIAICT B (PopMe
crabmamsmpyiomero ordéopa. B AaHHBIX clIyJasx HM3BECTHAR CTEUEHD
BIQJKHOCTH M 3aTeHeHHOCTH OBLIH, 09eBHAHO, (Gojiee MOCTOAHHEIMHA
n Gojiee HaMEKHBIMI Pa3TPaKUTENSAMH, TeM HepeMeHIUBHI YPOBEHb
Bombl B 3abomouenuoit mectnocru. CMeHA JeTePMUHHAPYOIHX (PaKTO-
POB TPOU30LLTA B Pe3yabTaTe HINMHUHALKNA BCeX HEYTAYMBIX Pearrmil
(1. e. OLINGOYIHBIX AMAIITAMEN).

Tlomobras cmena ¢opMaTUBHBIX pasfgpaskureneill msBecTHa B A
kcepoduros. Ecnn y HUX mMeioTcs ABa poja JUCTheB: IePBAYHEIC —
TeHeBEE W BTOPHUIBIe — KCePOPUTHBIE, TO MEPBUYHLIE Pa3BHBAIOTCH
IIpE mpeolIafiaHny MUHEPAJIBHOr0 DHTAHISI, a BTOPWIHBIE UPHU IIpe-
obmagamun accummisimun. l[lomydaercs mapamokcanbnoe ABJIeHEe —
KcepoHTHBIe IHCTHSI PA3BHBAIOTCS He TOJBKO IPA 00pa3oBaHUU KOP-
Hell WM UpW CHJNBLHOM OCBEINEHWH, HO W TPM KYJAbType B YHCTOI
Boge [W. Vischer, mur, mo: Goebel, 1928]. W 3mecs kcepodutmEIil
XapaKrep JINCTHeB, BOBHUKNIMIA KAK MoAu(UKANUsA, IIPHCIIOCOGIeH-
Has K BacyULTHBBIM YCIOBWSIM, PA3BMBAETCA 3aTe€M IO BIHSHEEM
YMHBIX BHEITHUX (PaKTOPOB, 00ECIIeIWBAIOINNX, OYEBHIHO, 0ojee Ha-
Jesrmnoe mactyiiaedne gopmoobpasoBaTelsHON peakund (He3aBACHMO
oT caydaifHEIX KomeGanwmil BuaxkHocTm), U 3mecs mmena MecTo HacTod-
mas HacTefcTBeHHAs cTabmamsanus yepes orGop, a He mpocroe puK-
cEpoBaHHe MeXaHW3Ma ajanTusHoil Moguduranuu. KEcrecTBeHHBIN
orGop B BTEX cIydagx ObUI CBs3aH ¢ MOCTOAHHOM »IMMEHAIHell BceX

HeafeKBaTHBIX (DOPM DPEATUPOBAHEA H, B YACTHOCTH, BCEX <«OIIMOOY-
HEX» MogudpuKammii.
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9. Ecrecrsenumntii orGop
Kak OCHOBHO# mHATerpupylomuii gaxrop
B Iponecce 3BOMIONHA

Mur pasfupann BOIPOC O BO3HMKHOBEHUN HOBHIX IPH3HAKOB H
peaknuil # Bujeam, 9ro no0oit mpm3maK, JM06ag HOpMa peaKnuu
MOTYT HOJY9IHTH CBOE 3aBEPIIEHHOEe BBHIPAKEHME, T. €. TAPMOHHIECKH
BOHTH B COCTAB TEJIOCTHON OpraHU3amud, OPUCTOCOONEeHHOW K yCJIO-
BUAM MAHHOH cpefbl, TOABKO B Pe3yibTaTe HENpEepHIBHON TBOPIECKOI
mesTeIbHOCTH ecTecTBenHOro orbopa. Ecrectsernsiit or6op crocober-
ByeT Bcerga IpenMyIecTBeHHOMY PasMHOMKEHU MAKCUMAJBLHO IOPH-
¢0COOMeHHBIX 0co0eil, OKa3hIBAIOIAXCA B JAHHBIX YCHOBAAX CyIme-
cTBOBAaHUS Hauboiee skmaHecmocobHBIME m Hambodee obecHmedmBaio-
UMY KU3HL CBOEr0 TOTOMCTBA.

Cooco0HocTh K pPa3MIHIHEHIIAM HOBBIM PEAKOUAM, B TOM 4YUCIe H
K menrecooGpasHEbM (PopmMoo0pas3oBaTeIbHBIM DPEAKIHsIM HA M3MEHOHHE
B (paKTopax pHemHell cpeybl, T. €. ¢cOCOOHOCTE K aJANTHBHBIM MOJIHU-
PEKannaM, cosfaeTca TaKMKe B IIpoIllecce IPAMOIO eCTECTBEHHOTO
orGopa ocobeil ¢ HanGodee BHITOMHEIME (POPMAMH TAKOIO PEATHPOBA-
nnsa. B mpomecce o6p9HOIO ecrectBenHOT0 0T0Opa MOCTEMEHHO CO3-
gaeTcA HOBBIM «HOPMAJBHBIE» (eHoTHN AaHHOR TOMyNAmmE (HIH
HECKOJIbKO HOBBIX THIOB-— B Cllydae PpACXOMRIeHNA NPH3HAKOB M
maddepenmanuy JAHHOTO BHA, WOABHAA A T. [.), OTIAYAIOMMMIACH
OT IPEMHEro HeCKONBbKRO OONBIIell mMpmcmocofIenHOCThI0 K IMeo[aM-
¢ B JAHHOE BPeMs YCIOBHAM CyliecTBOBaums. B mporecce mporpec-
CABHO} DBONIONAW HEMPEPHIBHO YCIOMKHAETCH PEAKIMUOHHAS M KOP-
pendanuonHaA ClUCTéMa pPa3BUBAIOINErocsad OpraHmaMa, YCHOMHAETCA
He TONBKO CTPOeHMe OPraHW3Ma, HO W Bech MEXAaHH3M €ro OiTore-
He3a.

B mpomecce crabmiamsamum opraEmdeckux (opM, UTo 0CO0EHHO
APKO BBIpAKaeTcA INpW CcTAOMIH3amuH MOAH(PUKANUOHHBLIX H3MEHEe-
HUif, KOTOPBIE B YCIOBUAX HOBOIl cpefsl mpmoOpenan OmOIOTHIECKYIO
3HAYAMOCTh IIOCTOAHHOH «HOPMEBI», €CTECTBEHHEI oT0Op HpHUIHMAa-
eT HecKONbKO muble opmbl, OGBIYHEIA ecTeCTBEHHBIN 0TOOD HaeT HA
OCHOBE CEJeRIMOHHOI0 NPeHMYyNecTBa MOMOMUTEIbHBIX VKIOHEI
OT HOPMBI Iepefi caMo#l «mOpMoil», KoTopas HAYMHAET TEPSTH CBOIO
IPHCIIOCOOMEeHIOCTh IPH CMEHEe YCIOBIH CYI[ecTBOBAHML.

«Crabnansupylonuii» ectecTBeHHbH 0T6OP HJeT Ha OCHoBe Ce-
JAeRIHOHHOT0 UPemMyIecTsa caMoil mpucmocobIennoll mopMBI Iepeq
BCEMH OTpUIATEIBHBIMA OT Hee yKIoneHuwamm, Jra opma or6opa He
MeHAeT HOPMBI, a HaoGOPOT, (OXpAaHAET» YyKe YCTAHOBUBIUYIOCA W
IpUCHOoCcO0MeHHYI0 HOPMY OT HADYIIeHW BCJefcTBAe dYpesMepHOR
PearTHBHOCTH Ha CaAydaiinble H KPATKOBPEeMEHHbIe YKIOHEHUA B
darropax smemmeit cpegsr (cM. IlImamsraysem, 1939, 1940, 1941).

Ecnn mopudukanmonnoe usmenenme IpuobpeTaer 3mavenme MpH-
CLIOCOGMEHHON «HOPMBI» B JAHHBIX YCIOBAAX CYINECTBOBAHWUA, TQ U
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OHO MOKET cTa6HmI3npOBaTbcﬁ B pesyibTaTe CHCTEeMATHYECKOH 3JIm-
MHHALUH BCEX CAYYaRHBIX YRIOHEHHI.

Taroif 0T00p IPUBOMUT K «3ALLATE) (I)opMooﬁpaaoBaTenLme npo-
1EeccoB, BeAyl[UX K HOPManbHOMY (DEeHOTHIY IIyTeM B3aMeHBl OJHUX
pHemHnX (AKTOPOB pasBUTHs JApyruMu — Gojlee yCTOHYMBBHIMU, Kak
MBI 9TO BHJIEJN Ha TIPEMepe MeKOTOPhIX pacreHnil (pasBHTHE BOIfA-
HBIX JHCTHheB IpHU 3aTeMHeHUM WJIH KcepoduTHBIX JUCTHEB — HpU
n30BITKe ACCHMIUIANMM WJIHM, [AKONel, TpeIBapUTeNbHAs WHIYKIUA
B TedeHHe ce30Ha ¢ Oojiee XapaKkTepHhIMU WHTEHCHBHOCTSIMU BHEII-
mero (paxropa). B Oonbimeit Mepe focTuraercst raras 3ai(ura HOp-
ManbHOro ¢opMoodpa3oBaHUA TyTeM Gojee ITHPOKOTO pPa3BUTAHUS
HIKHET0 W BepXHero IOpora YyBCTBUTEIBIIOCTH TKaHell opraHmaMa K
HOPMaJBHOMY BHeIIHeMY pasjipaj{uTelio |[aBTOpPEryisiTopHoe pas3Bu-
te: ¢M. IImannprayzen, 1940 6], xorga mopManbHas peaxknus II0j-
HOCTRIO PEam3yeTcs TMPH BECbMA PAa3jAYHbIX MHTEHCHBHOCTSX AeTep-
MuHupyioiero Buemnnero Qaxropa. Hawowuen, mopmaiabHoe $opMood-
pasoBanme ofecmeunBaeTcs ¢ elle OOJbIIeH HAaJeKHOCTHIO, KOTJA
BHeIIHEHEe (PAaKTOPH TEPAIT cBOE JeTepMUHEpYWNiee 3Hadenue (rrpu
BOBMOJKHOCTH MIHPOKOTO JUala3oHa UX H3MeHeHHIt KAK yCIOBHI pas-
BHTHS) W MX POIh OKOHYATEIbHO IIEPEXONNUT K BHYTPEHHUM (DaKTo-
paM pasButus. Takas aBTOHOMI3AUMsA PA3BUTHS 03HAYAET YCIOMKHE-
Hile CHCTEMBI KOPPENsIIIil peryisaTopHoro Xapakrepa, onpeensoimx
HHIUBHYalbHOe pasBUTHE opraHnsMa. KCiIm »Ta aBTOHOMH3AIUs
JOCTHTaeTCs TaKMe HyTeM ecTecTBenmoro orbopa, To 3[ech B 0CO-
OEeHHOCTH PEe3Ko TONYePKUBAETCSI €ro POJb KAK WHTerpHPYION[ero
(haxTopa BOMOMIL, CO3AOIUEr0 HENOCTHBI U YCTONYUBHI MeXaHU3M
HUIMBUIY ATBHOI0 Pa3BUTHS OPTaHU3MA.

Ipu m3menenviu ycioBuil BHeNIeldl cpejbl, KOTHA YCTAHOBHBIIAS-
CA «HOPMa» TepseT CBOK MPHCIOCOGIEHHOCTh, CTAGWII3NPYIOU[Til
oTOOp TepsieT cBoe 3HaYeHMme W B OOJBIIEN Wilum MeHbInedl Mepe ycry-
naer MecTo O0BIUHOMY ecTecTBeHHOMY 0TGopy. Onnako B ToM ciydae,
eci HW3MEHeHHe yCIoBUil BHeINHeH cpejsl He BBIXOMUT 3a Npeebl
BCTPEUABIINXCA M PAHBIIE JOKATLHBIX WJIN CE30HHEIX paszamunmii (p1o
HecoMHeHHO ObiBaeT 00BIUII0 HMEHHO TAK), OPraHm3M Hepejko o0ia-
naer Gosee mirum MeHee PA3BUTOM CIOCOGHOCTHIO K IIPUCHOCOOUTENH-
HBIM K HUM MOMM(UKALUAM [BTOPOCTENEHHBIE aanTHBHbIE HOPMKL:
cm. IIImanpraysen, 1940 6]. B arom cayvae ¢ GoabIioll JerkocThbio
yie B UHIUBUAYAIHHOM PA3BUTAN yCTaHABIWBAeTCS HOBAag HOPMA
nyTeM HeHoCPefCIBeHHOT0 IPUCHOCOOIeInsa KaKaol 0co0U K HOBBIM
yenoBuaM ee cyluecTBoBamus. Ecim dra BHOBL yCTAmOBUBLIAACH
HOPM& He COBCEM COBEpIIeNa, XOTA Obl II0TOMY, YTG OHa B IIpoHecce
OHTOTEHE3a T03/HO Peaym3yercs, UMK Ie BHOOJNIe ajlekBaTHA IEeKOTO-
pHIM YACTHBIM YCJIOBHAM CYLIECTBOBAHUS, TO IYTEM OOBLITHOTO NPSAMO-
ro oropa TMOJIOKMTENBHBIX YRIOHEHUN OHA Bee GoJiee COBEPIIEHCTRY-
erca (mpamoit or6op E. Jlykuwa u npyrux asTopos).

Ecnu, ofHako, HeToXHasg UpPHCIOCOONENIOCT, MHOTIX ocobeil
00'bACIACTCA CIYyYallHBIME M BPEMeHHBIMHI YKIOHEHISMHI B (pakTOpax
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pHelHel Cpeqsl, KOTOPEIe BHI3BIBAIOT XOTA K AJANTHBHYIO RIA.yCJIO-
pmil JIAHHOTO MOMEHTa, HO Majo ofpaTuMyl0 WIH HeoO0paTHMyIo
peaKI[uio, KOTODAsf OKaBhIBAGTCA B YCIOBHAX JQlbHENIIell KIH3HH
11e6arOIIPUATIION, TO ATUMUHAIMA 3TUX 0CO0eH MPUBOZUT K HeperKH-
pamii0 JPYrEX ocobeil, MeHee YyBCTBHTEJIBHHIX K JAHHBIM H3MeHe-
unaM B gaxropax cpemsr (T. e. ocobeir, obnagawmnx Ooliee IIHPOKO
pasMBHUYTHIME HIGKINMH W BEePXHHMH Ioporamm). JTO o03Havaer
ycTaHoBIeHHe Bce Oojee aBTOHOMHOTO pPa3BUTHS W IIOCTEHEHHYIO
cra0WIN3anui0 CIMIIKOM, B JAHHBIX YCIOBHAX Ia0WIBHEIX CTOPOH
opraHmsanuu. B sroM caydae crabmimsmpylomuit o16op npuobperaer
ocof0 BaskHoe 3Havemnnme m O0xpuIyI0 sdderTuBHOCTH. MaTtepmansoM
JUIA 9TOCO 0TOOPA ABJIAIOTCS TOTTA MHOTOYHCIEHHBIE Majble MYTAIuH,
N3MEHSIONINE TIOPOr YYBCTBHTENBHOCTH TKAHEH II0 OTHOLUIEHUIO K
puernmHuM gopmoodpasoBarenbHbIM (parTopaMm. MBI, ofHaKo, He orpa-
HEYUBAEM JeHCTBUS cTadWimsupyioniero oréopa TONBKO DTUMM CILY-
qaaMu craduiuzamun GopM mocsie WPeAIIECTBYIOmeH aganTHBHOI
moguuKauy K U3MeHHBIINMCA ¢aKTopaM BHemIHe#l cpeml. Mu
roBopuM o crabuimsupyionieM orGope M B TexX clydasdxX, Korjga B
YCAOBUAX TOCTOSIHHOE cpefibl 3HA4WeHNE amalTUBIBIX MognduKanumii
HU B YEM He IIPOABIAETCA WU KOrfa cloco0HOCTH K HUM BooOLIe
MaJi0 PasBHTAa, a MMEETCs JIMIIL M3BECTHAS NaOUIBHOCTH OHTOremesa.

Cra6unnsupylomum or6opoM MEI Ha3bIBaeM, ¢JIIOBATENBHO, BOOG-
e eCTeCTBEHHBIH 0TOOpP WHAMBHIYANBHBIX Bapuamuil, JeKamux B
mpejleiax yiKe YCTAHOBUBINelics, BHOJHe mpucmocoGientoil (Bo Beex
pealibHO BCTPEYANOIINXCA YCAOBUAX CPEeABI) HOPMEL ITH Bapuamun
COCTABJIAIOTCA W3 MHOIOYHCIEHHBIX MyTaOUuii W PasHOOOGDPa3HBIX WX
roMOvmanuit Gojiee uyiM Meriee HeWTPaNbHOrO XapakKTepa, a TaKke
u3 ciyuaiinpix ux Mopuduranuii, Crabunusupyonmii or6op UmeT Ha
OCHOBe CeNeKIIMOHHOro MpenMyliecTBa NPHCIOCOBIEHHOro HOpMAib-
BHOro (hemormma Iepejq BCeMH KaK TeHOTHIHYecKHME (MyTamum), Tak
u QpeHornnuIeckuMu (MoguduKranKu, oKasaBiInecs HealeKBaTHBIMI)
VRIOHEHUSAME OT 9TOT0 HOpMaibHoro geuoruna. Bece aTH yRIOHEHHS
Homseskar Oonee unm MeHee mosuHoi snumuuanun., Crabuauszupyio-
umit or60p Moxker npmobpectu GOIBITYI0 UHTEHCHBHOCTH M HpH IO-
CTOAHHOM HAJIMYMH O0OJBHIOro wmeaa Manbix («uugnd@epeHTHBIX»,
«pusnoornUecKUX») MyTamui, MOMKET WITH C OYeHh OOJNBINOH CKO-
pocteio. PesynbraToM ero sBiusercs crabuiamsanus (GopM Ha OCHOBE
Ooiiee aBTOTIOMHCrO, T. €. 0o0jlee COBEPILIEHHOr0 OHTOTeHe3a CO CBOMM
BHYTPeHHHM PeryJATOpPHBIM MexaHumsMoM (cHCTeMOHl Koppessiuii).
CradumsrocTs mporpeccuBHKX (OPM, OJHAKO, Beerfa MOMONHSAETCH
PazBuTHeM MHBIX (HOPM BAIIUTHI OT BPEIHBIX BJINAHMI M3MeHEHM B
darropax cpemsr. Ocofenioe 3HAaTeHHe HMeeT pPasBUTHE BHICLIAX
$hopm serko ofpaTuMEX uamonOrmUECKUX peakmuil (Ha ocHOBe OOBIU-
HOro orGopa).

Marepuamom pus crabunusupyiouiero or6opa sSBISAIOTCA MyTalKH,
Jexranime B IpefeNax YCTaHOBUBILErocs (eHoruna. 970, KOHETHO,
Henb3s ceGe mpejcTaBUTh KAK HPOCTYI0 3aMeHy amaumTHBHOE Momm-
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$uKanuu OTHENABHOH, 6if mapanmenpHoi Myrapmeir. I{ak MBI MHoro-
KpaTHO NORYePKHBAJH, OTHAeNbHAA MYyTaOUsa JHAINbL KpaikHe pepxo
MOeT WMeTh HIOJNORETeNbHOe BHAYeHWe W, KOHEYHO, HEKOTHA caMa
nmo cebe He Moer GHITH ToToBOH amamrammeidt (KaK sTo Ipejmona-
raerT Teopua HpeajamTanuu). Bce ke mHETEpecHO, UTO MyTANHOHHAsg
M3MeHIHBOCTh HEPEeAKO HACTONHKO XOPOINO YKIAJLIBAeTCH B PaMKR
MoAN(PUKANMOHHLIX H3MEHEHHN, IT0 3aCTABIAET AYMATh O CYIECTBO-

BAHIW 3aKOHOMEPHOH CBHA3H Mej-

Iy TaRWMH, Kasanoch O, pas-
. amuEpME a3MeHeHmaAME, Cxomcr-
BO O0COGEHHO BeNWIKO MEy
MyTanMAME ¥ SJIEeMEHTAPHHIMU
N MopumpuranuamMm Tana Mopdosos.
C TouKm 3peHAA COBPEMEHHEIX
DAHHBIX MEXAHWKA PA3BHTHSL 3TO
BIOIHE HOHATHO, TAK KAK U Te,
U JpyIHe OCYIEeCTBIAITCH TONb-
KO vepe3s MEXaH:msM HHIABULY-
ansHOro passurua. QaxTer Tako-
ro poma OBLIE BIEPBEIE OMUCAHEL
P. Donsgmmugrom [Goldschmidt,
- ‘ 1929, 1935] m Gmerpo moarsep-
Mymaunus JKRIeHBI MEeJNBIM DPANOM APYruX H’c-

. 27. Modugura enoxonus CIeI0BaTeIeM.
g;tt)caa;?;mg{ { qpu:;rt()fbl’;eun,;;té Mosxro Gsuro 651 mpusecTn n
KpblabaMu U npubausuresvro coena- MHOTO JPYrdAX HOPHUMEPOB IIapaj-
dawwyas c e myrayus (zewokonus) JenmaMa HACIENCTBEHHOX W He-
[Horaoc, 1933] HACHE[CTBEHHOM W3MEHIMBOCTH.

B mopeiimiee BpeMs 3TH SBIEHHA

mpuBieKan® ocoboe BHEMaHWe I
9acTBI0 IPEeKpPAacHO IPOAHATH3NPOBAHHL VIcKIHUNTeNbHOE 3HATEHIIE
EMeT B 9TOM cMbicie Onectsamue mccaepopamusa P. Toxspmmmpara
[1929, 1935].

IpeumymecrBa pabor I'oasgmmupra, Ipe:kae BCero, B TOM, 4TO
OND IpofiellaHH Ha TeHOTHYeCKH HAWIYIIle H3yIeHHOM O0DbeKTe —
Myxe-gposomie M, BO-BTOPHX B TOM, UTO OHI IIPOfieNaHb ¢ Goib-
IIOH TIATEIBHOCTHIO M TOYHOCTHIO HA OrpoMHOM MaTepmaie. I'oabi-
MIMHAATY yAaZoch OyTeM MNpUMeHeHHs BBICOKMX TeMIepaTyp UpH
BHIDATIMBAHEA JUYHHOK APO30(HIE MOTYyIUTH HEHACHE/ICTBEHHBIE MO~
nuduranmonasie GopMBI MyX, B BEICIIeH cTeIleHH CXOf[Hble ¢ M3BECTHHI-
Mu myragramu aroii Myxm (pmc. 27). TompmmMmupr HassiBaeT Takue
dopmu, deHOTHIEIECKR CXORHEIE ¢ MyraHATamu, deHokomumamm. Emy
yaanoch MOXYIuTh (PEHOKONEH GOTHIIMHCTBA H3BECTHHIX MYTAHTOB
nposodmiIE © HPUTOM HEPEeAKO B CEpHAX DAsIMIHOM CTENeHH BHIPA-
yReHHs, HAIOMEHAIOIIUAX COPUH MHOMECTBEHHHX aJlIesoMopgos.
BoxbmurcTBo (eHoKOmHi, 1 3T0 0CO0eHHO Ba#HO, MOMHO MONY4UTH
X0 TpoHSBONYy NpH COGMIONEHWH ONpe/IeJeHHBIX YCIOBHE pasBHTHS.

Modugurayus
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[Ipn 5TOM HMeIOT 3HAdYeHHMe: a) BO3pAcCT JWYMHKH, §) TeMmeparypa,
B) BpeMsa SKCHO3NIHE ¥ T') TeHOTHNNYeCKHe 0COGEHHOCTHE IOJOIBIT-
poro Marepmana, OxaseiBaercs, d9ro TeMIepaTypHoe Bo3sfieiicTBHe
[OMKHO IACTh HA ONpeeNeHHBIH TyBCTBHTENLHHA II€PHON Pa3BHTES
n OJUKHO AMETh OIpeJielleHHYI0 MHTeHCHBHOCTE, IT00B MOMKHO GBLIO
[HONyYUTh ompefeneHHyw ¢eHokonuio. [[aa HeKoTOphix (DeHoKommin
qyBCTBUTEIbLHEIN IIEPHOJl OKABHBAETCA O9Y€Hh KDATKHAM, IS APYTHX
oH pactsaHyT Ha OGonee mumrTenbHoe BpeMA. OcoGeHHO WMHTEpECHO
TaKMe, 9TO IOph crenmAIECKOM TEMIEePATYpHOM BosfedicTmu Ha
AWIMHKY MYTAHTOB, OTIMYAIOU[AXCA yKe TeHETHUECKUM BHpPajKeHHEeM
n3BeCTHOro Mpu3Haka (BHIpeska Ha KphLIe), HmoiydYaerca (EeHOTHIN-
geckoe ycmienue 9toro mpmaHaxa. CymmupoBanme sdpderta morassi-
BaeT, OYEBUHO, 9TO KAK HACUAENCTBOHHBI (PaKTOp, TAK W Temmepa-
TypHOE BO3MTeHCTBHEe OWHAKOBO 3aTPATMBAIOT T€YEHHE OHOILO W TOTO
;e MopQoreHeTHIECKOro Iporecca.

P. TonpmIMUAT TONKyeT pe3YJIbTaThl CBOMX HKCIEPEMEHTOB B
CMBICHIE TIOTTBEPKACHHS ero TeopuH YCTAHOBIEHHBIX CKOPOCTEeH peak-
umit (abgestimmte Reaktionsgeschwindigkeiten). Bo scaxom cayuae
3lech, Kak X B APYTUX CIy9asX, M3MEHEHHe HACIEICTBEHHOTO (DaK-
topa (MyTamms) BhIpasKAeTCA B WM3MEHEHHA W3BECTHOTO YaCTHOTO
moporenernaeckoro mpomecca. To 06cToATeNBCTBO, 9TO TeMOEpaTyp-
Hoe BoaflefictBue (B ompe/eleHHBIl TyBCTBATENbHBIN MEPHOJ) BHI3HI-
BaeT ToT e »(PQerT, mMOKa3RIBaeT, MmpeKIE BCero, To, 4TO 37ech
TPOMCXOANT CXONHOEe N3MeHeHMe MOpPPOreHeTHIECKOro Ipomecca, Kak
W IPH MYTaI(Hu.

Mbr yse pasbupajim BOOPOC O MYTANUOHHOH W3MEHYUBOCTH U
OPUILIA K BBIBOAY, YTO 9alle BCEr0 OHAa OIPEHEeNeTCA CIBATAMEH BO
BpeMeHH HACTYILIeHHA M3BeCTHBIX peaxumii (4To coriacyercs ¢ mpef-
craBiesneM lonpAumIMuaTa 06 H3MeHeHHMH uX cKopocreilt). Jlerko
cefe mpefCcTaBUTh, 9TO feiicTBEe TaKAX (PAKTOPOB, KAK TEMIIEpATYpa,
NpE TOBHINEHHZ KOTOPOW TedeHHe pPA3IMIHHIX pearnuil, KaK mpaBu-
7o (muA GuoNormYecKnx o0BEKTOB — B M3BECTHHIX IIpefeiax), yCKO-
psierca, OKajKeTCA CXOMHBIM ¢ Pe3YNbTaTaMd HM3MeHeHHMs TeHa.

B camom peie, Kak pas TaKoe BIMAHOE TeMIEPaTypHl Ha CKOPOCTH
pasBuTHST TWurMenTa B Tiasax Ookomirasa (Gammarus chevreuxi),
BIIOJHE AHAJIOIMYHOe HEKOTODHIM MYTanuaM, W ObLIO YCTAHOBJIEHO B
nceneopannax @oppa m Texcam [Ford, Huxley, 1927; nmur. mo:
Ford, 1934]. MnddepennnansHoe [elicTBMe IIOBHIMEHHs TeMmepary-
PHI, BEISEIBAIOLIEil Ha ompefelNenHodl cragum ofpasoBanme ompefeleH-
Hoit (eHoromum, OOBACHAETCS TeM, UTo KAaK pa3 Ha dTofl crammm
IpoTEeKaoT MIPONecch, Haubolee OTBETCTBEHHEBIE 3a JIAHHBIH TacTHBIH
Mopdoreres, T. e. 3a pa3BETHe TAHHOTO IIPH3HAKA.

ITomo6usiit e pesyisrar Gein moxywen ['. DpuseHoMm HA TOH Ke
fposodmie BoameficrBmeM peHtreHoBbix nydedt. VI smecy oGmapy:um-
J0Ch 3HAYEHNE TAKEX JKe YYBCTBHTEXHHHIX (a3 PA3BHTHA, PA3NUTHBIX
Wi pasubix «peHTreHOMOpdo30B». CoOBEpIIEHHO AHAIOTHYHO 3ITOMY
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OBUIN yCTaHOBIEHBI MHOroUmcieHuble «xemoMmopdosbiy WM. A. Pammo-
nmoprom [1939, 1943]. Haxouen, nomxanyit, eme Golee Heo:KHIAHHDBINA
peayaprar Geur mosydernr ¥Y6urrem [Ubisch, 1937] y mwunmor mop-
cknx emkeil. Orasanocnh, 410 y Echinus esculentus, mopmanbio ofma-
JAIONEero MPOCTHIMH JIMYMIIOYHBIMY WIiaMu CcKeJeTa, IPH BHICOKOM
TeMoeparype, a TaKXKe IO BIHAHHEM PACTBOPA eKOT0 Kajiusa, Pas-
BHBAIOTCA CKeNeTHRIE HIVIBI ¢ NepeKIaJUHaMu, Mogo0HbBIe TeM, KOTO-
pble HOpPMaJNpHO AMeloTeA y AnunHok Echinocyanus.

Bece atm akTel Moryt OBITH IOHATHL, IO-BAANMOMY, TOJILKO C
ykasauuoii Toukm spesua. OdeBupno, feiicTBUe HacenCTBEHIEIX
¢akTOpoB pPa3BUTHA ABAAETCA MaNo crenmduueckum. Tak Kak oro
ckaspiBaerca (Upy M3MEHEHUNM reHa) JUIIL BechMa KOCBEHHO 4epes
n3MeHeHue TedeHns MPOMECCOB KIeTOYHOro 00MeHa, TO MyTalHmOHHEIE
W3MeHeHUA HacleJcTBeHHBIX (JAKTOPOB HE BHOCAT 0C000# cremnpnym
B uX jelficTBie, a WPHUBOAAT JNUIIL K 3aMeIEHUIO WU YCKOPEHUIO
HEKOTOPBIX HPOHECCOB, OBITh MOMKeT, GHOXHMHYECKOTO IMOPS/Ka, OT-
BeTCTBEHHBIX 3a olpefgeieHuble Mopdoreuernvyeckue pearkuun. Tem-
mepaTypHbie M3MEHEHNs, a TaKKe U JPyrue BHENIHNE BMEIIaTeJLCT-
Ba CKa3BIBAIOTCA TAKUM jKe 00pasoM B BHIE 3aMe[UIeHns WIH YCKO-
PEHHA TOro YacTHOTO MpoIecca, KOTOPHI Ha JaHION cTafuy PasBUTHA
oIpefeNsieT HACTYIIEHHE IEKOTOPOIl MOPQOreHEeTHUECKOH pearIuu,
Coenuuka caMoil PeakIUH U ee BO3MOMKHBIX H3MeNeHHH ompemess-
ercsd, OYeBHIHO, CAMHUM pearupymoinmM martepuanoM (BzamMmojlelicTBH-
eM TeHOMOB B I€JIOM € TPOTOIJIAsMOll U ee TPHOOPETEHHOH CTPYK-
Typoli m, cJe0oBaTedbII0, XapaKTepoM o0MeHa MAHHOrO KJIETOYHOTO
MaTtepuana), a He H3MeHEHHEM OTJAeJIbHOro reHa Wl H3MEeHeH’eM
CKOpPOCTH HU3BECTHOTO YAaCTHOTO IIPOIECccd, «pPerylupyeMoro» uin
«KOHTDONMPYEMOro» atuM TeHoM. Bce ato roBopuT, ciiegoBaTeldbHO,
mpoTus yHPOmEeHHEIX mpefcTaBienunii [onpmMura.

MBI OpuUBOAHM 3TH WHTepecHeilmme aKTH YacTbi0 IMOTOMY, YTO
OHH ABIAITCS ACHLIMH 0Ka3aTeJhCTBAME TajleKo He HPsAMOro U He
cuenuduiyeckoro «jaeficTBusy renoB. Vsmeuenme oTaenpbHOro reHa
CBSA3aHO ¢ HEKOTOPHIME YKJIOHEHUAMH B T€IeHHH MOPQPOTeHeTHIeCKIX
MpOLECcCoB, KOTOphle ¢ TAKHM JKe YCIIEXOM MOTYT ObITh BBI3BAHEI U
pasInYHeHIINMH JPYyTUMU KAK BHYTPEHHHMN, TaK W BHENIHAMN
darTopamu. Ira mpobieMa Kacaercd, OIIIAK0, Beeliello obnacTy demo-
reHeTHKE M MeXalluKH Pa3BUTHA M 1€ MOJKeT 3/[eCh paccMaTpUBaTh-
cs1 Gonee 0OCTOATEIBHO.

Ins wac B maHHO#l KHNre B 0COOEHHOCTH BAKIO0 YCTAHOBUTH, YTO
MoanUKAMMOHHEIE W MYTAMOHHBIE W3MEHEHHs 0dellb 9acTo CXOMIHEI,
TaKk KaK OHH peajqu3yloTcs Ha OQHOM M TOM 3Kke ocHoBaHmu (Ha Wpo-
Heccax MHIMBALYAJILHOTO Pa3BUTHUA), ONHUMH W TEMH K€ CpecTBa-
M (u3MeHeHWS TIaBHHIM 00pasOM KOINMYECTBEHHONO0 XapaKrepa,
B mpomeccax KierodHoro ofmena). Iloaromy He Momer GRITH m pedn
0 HeZocTaTKe Marepmana s crabuwmusupyromero oréopa. Bens ecnn
TonpmuMupnr roBoput 0 Mopdoszax Kak o «HEHORONMIAX», TO MBI C
IeMeHLIINM [PABOM MOKEM TOBODHTH O CXOMHBIX € HHUMM MyTamMmX
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kak o «TeHokommaAx». Ecim Mpl mpuzmaeM maHHOe ROHKperHoe' Mo-
puuralHONHoe W3MeHeHNe KAk IIePBHYIHOe, TaK KaK OHO Ipe/cTaB-
gsgeT TEPBYIO PeaKNuio opraHmsMa Ha N3MeHeHHe BHeITHeil cpemsl,
o TeM 0oJjiee MBI MOKEM TOBOPUTL O «TeHOKONHAX» M WX 3HaYeHHH
KaK MaTepHalua s crabmwimsupyoniero orGopa.

OfHAaKO TeHOKOOHU CXOAHBI TOJLKO C DIeMEHTapPHRIMU MOJu(HKRA-
nuaME Tuna Mopgosos (peHoKOmmAMN), & BoBCe He ¢ aNaNTHBHBIMU
MomuHRANMAME, KOTOPEIE IPHOSpesN CBOE 33KOWYEHIIOE BHIDAJKEHNE
mUIIb B pe3yabTarte JUIATENLIIOTO npolecca »Bomonuu. 11oaToMy remo-
KONMUSI M He MOMKer «3aMennTby ajantuBuod Momuuxamuum, Jlunis
MIUTEIABHEIM HOA60POM MHO2UZL TEHOKONUIL, T. e. Myranuii, Jeamux B
peyiesax MOJMPUKAIMOHHOTO N3MeHEeHIIs, MOYKET OCYINeCTBHThCS Ta-
kasi samena. IlooToMy JuIA mojiepsKaHNA TIONNOH ACHOCTII B DTOM BO-
mpoce M yCTPAHEeHUs] BO3MOMKHEIX HeJlopadyMeHH s 1 roBopro o crabu-
agmaupylomem orbope, Kak 00 or6ope Beex MyTanuil, yRIATBIBATONINXCA
B PAMKH jaHuoro npucmocobientoro (B 9acTHocTi, MOARPHTHPOBAII-
Horo) eroruna. MupiMu croBaMu, cTabminsupyioniuii oT60p MOKOKHT-
cs1 Ha DINMUHATHE BCEX YRJIOHenHWil or ycraHopupuieica (xors 6nl
B pesydbpraTe ajantuBHoli Mopmduramuu) wopMul, [lpmBenenHbIE
HeCeIoBaHNsA TMOKA3ANH, 470 TAaKOH Marepman MMeercsi B IeoTpaHu-
YeHHOM KOJIMYecTBe.

Ecan B noBoit cpepe mpousolnna afantuBHas MOANMUKATINSA, TO TeM
caMbIM BCEe MYyTaluu, KAyI(He B TOM jKe HalpaBIeHNH, IOJIY4aloT
ajlaniTHBHOe 3HAaYeHHe W CTAHOBATCS HPeAMeToM CTa0miusmpyioiiero
or6opa. OnHAKO BecbMa BO3MOMKHO, UT0 HTA aJalTUBHAS MOTUPHUKAI{MA
He Gymer BIOJHE yMOBJETBOPUTENHHOM,— oHA MOMKeT OBITH HeJocTa-
TOUHO} IJIH Pas3BUBAaThbcA NWINL Ha OoJee TO3MHNX CTaMAX B pe-
syaprate mpeobpasoBaunsa (GyHKIHE opraHa. B srom ciaydae cxopubie
MyTaM MOTIH OB yCHINTHL MOIMQUEATMOHHOE H3MeHeHHe (MEI
snaeM u3 pabor Toro :me Doapgmmummra [1935], wro namomenne e-
HOKOTIMH HAa MyTaImWIo MOKeT [aTh MOJOKUTeNbHbIH sddert). B ntnx
CIVYasX ecTecTBEIHKIA 0160p OyAeT BecTH K HaabHelinieMy [OBBILIe-
HUI0 KadecTBa aJaHTalil vuepes uaMeHeume Bcero QeHoTuma. ITo
Gymer JUIIL YacTHRIM CIy4aeM OOBIYHOrO HPAMOTO ECTeCTBEHHOTO
orGopa. Bmecte ¢ TeM, omHaro, GygeT MATH ¥ NAaKOIIelne MYTaI[mil
B pefiesiax y#ce nMelomerocs Qernornna (HIuMMANAIHA 11e61arompuaT-
HEIX yRjJIomeumii), T. e. crabminsupyoniuit orbop. B rex ke cayua-
AX, KOrfla yyke YyCTaloBWics BIOJNHe IpHCHocobmennsiii @enorni,
3uaveHne 00bIUITOrO OTOOpa Tepsercs, W CcTabUIN3UPYOMHHE or6op
TIpuobpeTaeT NCKIIOYNTEIbHOE 3HATEHNE,

ITpn mocrosnmoM MYTHPOBAHWW W yCTpaHEHHH BceX Heliarompu-
ATHBIX YKJIOHEHHI 0T HOPMEI ITPOUCXOUT HENPEPHBHOE BRIKUEHNe B
HopManbHbIl (eHOTHH pPA3INYIHBIX «HelTpambHHXY MyTamuit. IJToT
oporiecc garTUIecKn ycTaloBIeNl Na Tonyaanuax gposodpunst. Ecre-
,.\_

! Pean mper mMeNHO 0 KOHKPETION MORHPUKAIME, TAK KAK caMa CIOCOBHIOCTH

K TakuM Mopuduramuam ObNIa, KOHEYHO, TpHOOpCTEHA yiKe paHbIe B IIPO-
Tlecce sBomonny (Yepes TPIMOIl ecTecTBennHil 0T60P).
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CTBeHHbIe TONYJANNN OKA3HIBAIOTCA HACHUIIEHHBIMH OIDOMHEIM KONH-
uectBoM MyTanuit [Uersepuros, 1926; Tumodees-Pecoscknii, ' 1927;
Hy6uunn, 1934; HoGmanckuit, 1937, 1939; Onenos m Xapmai, 1938:
Toppox, 1939; P. Bepr, u nup., 1941]; Tepmenson, 1941; n np.; Bce
aBropel mut. no: H. y6uans, 1940]. Kpome peneccuBubix Myrtanmii,
B UONYJNANUAX OKA3BIBAIOTCA W MHOrHe JOMHHAHTHBIE MYTAIHi,
OMM3KNEe K HelTpPAIbHBIM, WIH JajKe BPEQHbIe, BHIPDAIKEHHE KOTOPHIX
HMONABIEHC B MeHOTHUIE JAHHON IOMYJANMN WIN UX IIPOSBIEHIe 3Ha-
qurensno cimsreno [[lepmenson, 1941].

Honmynauna coxpadser cBoiff HOPMANBHEIL «quKHily Qenornm,
HecMOTpsi Ha HempephIBHOE MYTHPOBAHUE, COMPOBOMKIAIONIEECH HMEI-
HO HAKOIIEHWEM MyTaluil ., CciefoBaTeNbHO, HeNpepbiBHOil Tepe-
CTpOiiKoli ee TemoTHIA. ITO W €CTh MEeXaHU3M (CTAOMIN3UPYIONUEroy»
oT00pa, HeTMpepHBHO «OXPAHAIEr0» HOPMY W BOCCTAHABIMBAIOLE-
ro ee OpU HAPYIIEHUAX, BBHI3LIBAEMHIX OTHENbHBIMH, HE CIHIIKOM
BPEIHBIMH, T. €. YCIOBHO (HEHTpadbHBIMH» (B TeTEPO3NTOTHOM CO-
crosHMM) Myrtanusamu. Eciau Bce He CIMITKOM BpemHbBIe, T. €. HAIIW
VCIOBHO «HeHTpaNbHBIE» MYTAINMM B MpoLecce MAILHEHIIero MyTupo-
BaHUA W KOMOMHUPOBAHHs TEPSIOT CBOe BhIpaskenue (B reTeposuro-
Te), T. €. CTAHOBATCA pEIECCHBHEIMM, TO (EHOTHH 3aMETHO He
MeHseTcsl. JT0 03HAYAET HBONIOMUI0 PEIeCCHBHOCTA MYTALMI X TOMI-
HAaHTHOCTH HOPMBI, UTO SIBIAETCA, CIe0BATENHHO, TACTHHM pe3yilb-
TaroM cradmimsupyioniero orbopa. llpm moramenmu BhIparkeHMA My-
TAqEU, HECOMHEHHO, BO3DPACTaeT MW WHANBUAyAIbHAs CTa0MWIBHOCTS,
KOTopas y «HOPMAaJabHOH» ocoOMm Bcerja BEIIE, UeM Yy MYTAHTHOIL
@enoTun ocraercs mpu BcexX DTUX NMpeobpasoBaHUAX B o0mEeM MOYTH
HEM3MEHHEIM, KOHEUHO, JUOIh MOCTONBKY, HOCKONbKY HEW3MEHHBIMH
0CTAIOTCA YCIOBHA BHeUIHed cpejsl Ha NMAHHOM KDATKOM drame (rou-
Hee B [JAaHHEI «MOMEHT») HCTOPHYECKOro PAa3BUTHA OPraHU3MA.

Bce pasBuBaeMble MHOI0 TpPEICTABIEHUSI O CTA0WIH3UPYIOMEM
oTbope MmoKoATcsA Ha (AaKTax HAKOIIEHUs OOJBIIOrO0 UMCAA MAJBIX
(B ToM umcie «PuU3NONOrHIECKHX») MyTanmid W HA HEIpepHBHOM
mpomecce WX BKIOYEHUS B «HOPMATBHBINY I JAHHEIX YCJIOBHH
cpensl (1. e. mpucmocoGuennblif) Penornm. Kcam yeroiiamBocTh BHI-
pa’keHHa TpU3HAKA COBIAJAaeT € €ro JOMIHAHTHOCTHIO U XapPAKTEPHA
AMeHHOo JJA HOPMANBLHOr0 THUIIA, KAK HTO B MOCHEHee BPeMA pa3BH-
BaercA MedHM pamom uccraenoareneit (Pumrep, Paitr, Xomxmon, Mén-
sep, a y uac B Cowoze M. Kammumos, P. Bepr, I0. Omenor n
T. MyperoB), To cTabmiusupylomuii ot6op mpejcraBiser coGoil TOT
me caMbIii PaKTOpP, KOTOPHI JIeJKHUT B OCHOBE DBOJIONHAN JOMHHAHT-
HOCTH HOPMH U PeNEeCCHBHOCTH MYyTaImil.

Ongnaxo, B OTIAMYMe OT MpENCTABIEHUA 3apPyOeMHBIX TIeHETUKOB,
MB PaccMaTpUBaeM JOMEHAHTHOCTH, YCTOMYMBOCTH, BHIPAKEHH3
Upu3HaKa W T. I. He Kak csoiicrBa remoB (cm. M. Hammmunos), He
IpoCcTO KAk pPe3yibTaT WX cOBMecTHoro feficTBmsa miam mx OGomsmei
NIM MeHBbIIe# AKTHBHOCTH, 8 Kak BHpaXKeHNe B3aHMO3aBHCUMOCTH
qacTeil B KODPPEIANMUOHHEIX CHCTEMaX DAa3BHBAIOIIETOCH OPraHM3MA.
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B 5TOM Da3BUTHH KOPPeIANUOHHBIX CHCTeM KaK BHYTpPEeHHEro amma-
paTa WHAMBHyAIBHOTO DasBUTHs, ObecledunmBaiomero ¢ Hanbombleii
HATeKHOCTRI0 HOPMaslbHOe (PopMoo6pasoBaHie MEJIOCTHOrO OpraHma-
Ma, MBI ¥ BHJIEM OCHOBHOE 3HadeHme CTabmamsmpywoilero orGopa.

Crabniansnpyomuii or60p ecTs OCHOBHOA MHTerpupyomui Qax-
4Op DBOJNIONHA — Yepe3 ero MOCPeACTBO CO3/aeTcs BHYTPEHHUI amma-
par HACHeJCTBEHHOCTH M PA3BUTHA B BHJE CIOMKHON CHCTEMBEI Koppe-
AAIAR PEryIATOPHOro XapaKrepa.

B oGrYHOM IpoIecce SBOJIONAHN OPraHW3MOB, O4YeBHIHO, WJeT
OJHOBPEMEHHO U o0pas3oBanue aJalTHBHEIX MOAQUKANHA B oOBYHBLH
eCTeCTBEHHEI 0T60p MalBIX MYyTAanmil, yCHWIWBAIOIMINX BHPAKeHHE
ajanTHBHOH Mopxmpukanmm, um crabwimsmpyomuii orfop Myranwuii,
MOIHAMAIONAX YCTONINBOCTh BHIpAKeHHA AanHoro pewornna, meIaro-
IUX €ro MeHee 3aBHCHMBIM OT cCIydaiiHHIX Konme0aHui @arrTopos
pHelrHell cpemsl. Ecrecrrenusiii orGop ZAeT B 3HAYATENBHON Mepe
ga oue ysKke CymiecTBYIOHIeH amanTEBHON MOMAPUKATEM. JBOIOMUA
HACNEe[ICTBOHHOM NpPHpOARI OpPraHM3MAa NOAeT o MyTH, IpeBapH-
TeNIhHO HaMedaeMOMY MAHHOH aJanTHBHOM Moguduraimei.

Ilpm stomM MBI, KOHEYHO, He MOMKHBI 3a0HBATL TOTO, O YeM MEI
yiKe paHbOIe TOBOPIIN,— YTO ANANTHBHEIN Xapaxrep MonuHKami
yie caM ecTh pesyibTaT MCTOPMYECKOTO PASBUTHA OpraHW3Ma, PyKO-
BOJMMOTo ecTecTBeHHbIM orTGopom. CiemoBaTesnsHo, CYIIHOCTH TOTO
DBOJMONUOHHONO IIPOMEcca, 0 KOTOPOM MBI ceifiac TOBOPWIH, €CTH
nocaedo8aTeAbHARL 3AMERA GHEWHUL PAKTOPO8 PAICUTUR SHYTPEHHU-
Mu. JTa 3aMeHa OCYLIECTBISIETCS TOJBKO Yepes ecTecTéerHbll oTOOP
myrayuil, aexcawur 6 npedesaxr yoce nPUCROCOOAEHHOU «HOPMBLY.

Tarx kax sra samena mpejcTaBiser colofi H3IBeCTHYIO mepe-
CTpOfIRy MeXaHn3Ma WHABUYAJbHOI0 PAa3BHUTHS, TO MBI MOMeM OXa-
pPaKTepH30BaTh €e W ¢ TOH CTOPOHBI. YJKe M3 HAUIero aHAJIHW3A IIPO-
[[eCCOB YIPOMIeHHA MeXaHmsMa pasBuTus (peAyKIuH OpPraHoB, BHIMA-
JieHmsA peaKIui) MBI BHEBeIN B3aKI0YeHHe, YTO HpeKpameH:ne
ecTecTBeHHOro 0160pa B M3BECTHHIX OTHOIIEHUAX IPUBOAAT K Gecmo-
PAMOMHOMY HAKOIUIEHWI0 MYTAnWi, BEIPAKAIONU[AXCA B [UCKOOPAMHA-
MUy KOppelAnmoHHEIX cucrem (Graromaps cuBaram Bo BpeMeHH
HACTYyINIeHWA PeaKmuil), u Kak Hem30esHOMy CJIECTBMIO STOTO BBIMA~
MeHUsI peaKmuii W KOppedsnuil — K HeJAOPA3BHTHIO. Y7Ke M3 3TOrO
MoKHOo OblTo 6BI, moKANMyH, cmesars oO0paTHHIA BHBOJ — IPH PasBH-~
THM HOBHIX MpPH3HAKOB IPOUCXONUT YCTAHOBIEHME HOBHIX DPeaKIMOH~
HBIX W KOPPEeJANHOHHBIX CHCTeM, M ©CIH 3a pacmaj 3THX CHCTeM
OTBETCTBEHHO IMpEeKpamieHne ecTeCTBeHHOTo 0T60PAa, TO X CO3HAAHUE
ecTh pesysnbTaT JeATeNBHOCTH ecTecTBeHHoro orbopa. Daxrsl, mpuse-
NeHHBIe B HoCHe[INX riaBaX, MOATBEPIKIAIOT DTOT BHIBOJL.

Onnaxo xax pas ofpa3oBaHHe HACIENCTBEHHBIX BHYTPEHHHX Me-
XaHA3MOB Pa3BHTUA, OOYCIOBIMBAIOIINAX COINACOBAHHOE pAa3BUTHE
9acTeit oprapmsma (MHTErpamus), XapakTepHo NI IIPOrPECCHBHOrO
DasBUTHA OPraHM3MOB B HeMeHbIIeH CTelleHH, 96M ero mHporpeccHBHOe
veaoxaenme (nuddepennuanmsa). ITH MeXaHH3MHL CBABHIBAIOT Opra-
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HH3M B ONHO ycTOWuMBOe rapMoHmdeckoe 1eioe (6rarogapsa cyiect-
BOBAHHIO KOPPENAIMOHHBIX MEXaHU3MOB), KOTOPOE BMECTe ¢ TeM He
TOTBKO CBABAHO M COINIacoBaHO (ajalTHPOBANO) ¢ BHEIIHEH Cpeloii,
II0 CBOEMY HCTOPMYECKOMY pPa3BHUTHIO, H@ BMecTe ¢ TéM ofiagaer u
U3BeCTHOI MHAUBHIYAIbHOR mpucmocobiasemMoctblo (6ixarogaps cymie-
CTBOBANMIO HACHEACTBEHHLIX jKe pPeaKI[MOHHBIX MeXaHH3MOB).

I1o ofpasoBanue W ToOCTeNenioe ycaoskHenne peakunonnbix (or-
BeYAINX Ha BHeUIHee pasjlpaskeHne) W KOPPEJSIHONIbIX MexaHns-
MOB HIyT IPH HeIPEepHIBHOM TBOPYECKOM YYacTHW IPOIlECCa ecTecT-
BeHHOro 0160pa, M, TAKUM 00pa3oM, ecTecTBEHHEIH 0T0Op sABIsieTCH
OCIIOBHBIM HHTErpPHPYIOMUM (HaKTOpOM B 3BONIOLHA, 00yCIOBINBAIO-
UieM IIeJIOCTHOCTh OPraHuaMa W B NHAUBHAYATBIIOM, U B HCTOpPHUE-
CKOM DaBBUTHH.

10. EcrecrBeHuniii otdop ocodeit
Kak OTOOp IeJbIX OHTOreHe30B, a He OTHeJbHBIX ero das

Mpr yse He pas IojuepKHUBald, YTO B IIpomecce Kak HeHacixes-
CTBEHTBIX, TAK W HACJIEJCTBENHHIX M3MEHEHHN IepecTpamBaercs Bech
OpraliusM B HEJOM. YiKe KayKuas OTJelbHAs MYTAlUA OTPARAETCH
Ha regoTUIle B I[EJIOM, HO, KpoMe Toro, Grarofapsa Malnyuio CJIOMKIO-
ro HACAEICTBEHHOr0 KOPPEJSIHUOHIION0 MeXalm3Ma, M3MeHseTCs Tede-
Ke pasBUTHA, a CJIeJO0BATENbHO, H CTPOEHHE OPraHu3Ma B IEJIOM
(xoTa 6bt PT0 UBMeHeHme W OBLIO 0cODEHIO 3aMETHO Ha KAKOM-IH00
OTAeNbhIIOM BHEeHOIHEM IIpII3HaI(8). B MNMOCTOANHBIX CEpeH{IIBaHI/IﬂX
OTHEIHHBIX 0cO0el onpeeeHHoil MOTYIAMUNA [POMCXOIIT HenpephiB-
HOe KOMOMHHMPOBAHHWe PA3IUYHBIX MyTAnHil, TaK UTO Ha MOPARTHKE
ocofH U He OTANYANOTCS NNIIbL OTAEIBIBIMN reHaMu, a Beerja Ienoi
koMOunuamueit remoB. Jlmsa Takmx KoMOmHauuWi Bce CKAa3amlioe clpa-
BeJUINBO B eule 0oJbIIell Mepe — KasKkaast oco0b MMeeT CBOM HIUBN-
OyalbHBI TeHOTHUI, CBOW IIaCTeJICTBEHHBIN peaKIUOHHBIA 1 KOPped-
IMOHHBII MeXaHms3M pPasBUTHA, CBOIO 0Ojiee MM MeHee Pe3Ko BEIpa-
MKeHHYI0 HHINBIIYATbHOCTL BO BCeil CBOEI opraHmsaimu.

B mpoiiecce ecTecTBEHHOr0 0TH0pPa MPOUCXOMHT HTMMHHALUA Of-
HHX ocobeill W mepe;KUMBaHMe IPYTHX He II0 OT/JENbUBIM HpU3HAKaM,
a 1Mo MakcmManbHolil upucmocobmenuoctn (amanTamuu) Bcero opra-
HU3Ma B I[JOM K JaHHOH 00CTAHOBKe W IO MaKCUMAThHON COIrJIACO-
BaHHOCTH YacTell m (QyHKIui (KOaJamranuy OPrayoB) BHYTPH 3TOTO
1esoro. BLIAHBAIOT 11 OCTABIAAIT IIOTOMCTBO B cpefHeM Hambojee
rapMONMIHO NOCTPOCHHbIE 0COOH, JKU3HECTTOCOOHOCTh KOTOPBIX BBIpa-
JKaeTeda B Ieiecoo0pa3HOM WMCIONB30BAHUN OKpY:;Kalomieil cpegsl @ B
AKTHBHOH ¥ IACCHBHOIT 3AI[ATaX OT BPENIIBIX BAHAHHA (B ToM YmCIe
1 0T BPAroB).

Camo cofoit pasymeercs, 4ro GJarompusTHOe H3MeHeHue OAHOM
yacTH OPraHM3Ma He HMeeT caMo 1o cefe HMOMOMUTENHHOTO 3HATEHUS
I ocoGH, ecqu OHO COHNPOBOMIAETCS HEGIArOnpPHATHRIMU U3Mele-
HEAMU crpoenns mian Qyuruumit apyroit wacru. Boxee Toro — Beskoe
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j13MereHHe ONHOW 4Yactm min QYHKoun Tpefyer COOTBETCTBEHHOIO
p3MeHeHyA NpYyrux uacreir m ¢pymrnuii. Hampumep, moxkposurenncer-
pelHas OKpacka He Morna Obl Jarh 3aU{UTy OPTAHH3MY, ecam Obl oHa
(e CONPOBOASNATAcCh HMHCTHHKTAMM, 3aCTABIAIONUMI KIHBOTHOE BO
ppeMs OT[BIXa MIM IPU OMACHOCTH CKPHIBATBCS MMENLLO B Toil ofcTa-
oBKe, B KOTODOH OHO oOKasbIBaercsi He3aMeTHBHIM. TOJLKO B TOM
crydae, eciin MOJTOAKATebII0e 3lavenie OHOI0 H3MeHEeHNs PelInTehb-
no mpeobiamaer Hal OTPHUIATENHLHBIM 3HAUEHHEM JPYyroro, T. €. BCe
;e TPUBOIUT K Gonbplieil BEIKIBaeMOCTH M3MelleHHBIX oco0eil, ecre-
cTBeHHBII 0100p o6Gecneunt u Godbimee pasMuoKeHue oTux HopM.
B sToM ciydae RanbHellmmeir ¢asoit B sBomoonuu Oyaer cuMpKeHNe
HeOIarolpUsiTHOrO BIUANKA 000YHBIX W3MeHennil (myTeM ecrecTer-
noro Hoxbopa Moauduraropos). IToT BoNpoc B obuieM IpeacTaBiIAeTca
[0CTATOYAO SCHBIM, H Ha HeM, O4YeBHIHO, MOMKHO mnoApoGHEe Ie
0CTAHABINBATHCA.

OpHako APYroil BecbMa CXOMHBIH BOIPOC, HO-BUAMMOMY, He CTONH
fAceH, TAK KAK B JNTeparype BCTpedyaroTcs HAa HTOT CYET He COBceM
OpaBUIbHEIE yKazaHHA. B HEKOTOPBIX cIydasx IIPeJIioiaraertcs, 4To
ecTeCTBeHHBIH 0TGOP MoMeT cnoco6eTBOBATH VEPEINIEHHI) NpPU3HaKa,
AMeIero MOJ0KRUTeNblIoe 3HAUCHNE JUINL HA OHON CTAJIWU Pa3BH-
g (rjge oH HPHUBOAMT K 00pa30BAHUI0 KAKOU-IHMS0 HOBOIl ajamrta-
mUu) ¥ BMecTe ¢ TeM OTPUIaTelbHOe 3HAaueHue Ha JPYrod cTajum,
r7e JaHHblii MPHU3HAK OKA3BIBAETCA BPENHHIM, TAK UTO N3MeHseMBIi
B cmiay or0opa opranusM TeM CAMBIM HAET K BBIMUPAHUIO.

Muorpa ayMamoT, WT0 BOBHUKHOBEHHE HOBBIX IPH3HAKOB JOJIHIHO
namgath Ha Teé cTajgum, Korfa Oopeba 3a cymjecrBoBaume mauboiee
0CTpa, MM Ha Te CTAJAMI, KOrga cKasblBaeTcss WX 3HAYEHUE UIA
JRUBHKM 0co6H. 3ech HYKII0O OTMETUTDH, 4TO €CJIM OPranusM He sIBJIA-
ercs, KaKk Mbl BUJEJIM, MO3AaMKOH HNPU3HAKOB, TO OH He ABIAETCA U
mpocroii cymmoit crapuii. Hembsa mymarb 06 wW301MpoBaHHOM BJIHA-
Hum orGopa ma orjenbuble crannu. [Ipasma, 910 Tpebyer mogcHenms.

Hax B mporecce 2BOMOIIN BCETO OPraHU3Ma OT/elbHEE ero Y4acTH
npHcmocadIuBaOTCA K OTAENbHBIM CTOpONAM Bieminein cpegsl (um B
oToM cyrh mporecca muddepennnannm), Tak pasHele cTagUHl Pas3BI-
THSI OpraAmsMa OPHCIocabiuBaioTesi K PA3UBIM YCIOBHAM CYHIECTBO-
Banns. W3 aroro yske BBITEKAeT, YTO HA PABUBIX CTAAUAX Pa3BUTHA
U3MeHeHNS MOLYT HOCHTHL pasnuiubiii xapaxrtep. Hampas cragmsa
PasBATHA MMeeT C¢Bol0 crenudnieckylo oprammsanuio. OnHako Helb3s
Tymatp 06 mx HesaBuHcUMocTH JPYr ot apyra. Jlaxe mpm GoublioMm
PacxospgeHny B CTPOGHHH BCe jKe KaykIad NPeAbIIyIasd CcTafus
ABJIsieTca 6asoil A pasBUTNA HMOCHEIYIONIell, U TO3HeNTIne cTamun
B cBoeM 0o(OPMIIEHHH B TOM WM MHOH CTelleHW 3aBHCAT OT IIPejIie-
CrRyommx. Dopsfa B3a CymecTBoBaHNIe MoKeT HMerTh Ha PasHBIX
CTafusAx pPasnuyHBIA XapaKTep W B CMBICJIE OCTPOTHI BTOH GOpPLOEI 1
B CMEICIIe KAadeCTBEHHEIX TPeOOBAHMM, TPEALABIAEMBIX CpPemoil.

Onuako ecrecTBemHBIl 0TGODP AefiCTBYeT He M30MMPOBANIO HA Ty
W ynylo cragmo. OrGuparorcda Beerja Iesble OHTOTeHE3LI, H MMeH-
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HO TONLKO TaKHe, KOTOPHI® OCTABIAIT AOCTATOYIHO® HOTOMCTBO [Is
IIATEILHOTO HOAJEp/KAaHAA CyLIlecTBOBaHHA pauHoil Qopmer (T. e,
Iofo0HBIX e OHTOreHesoB). I[lo9ToMy HeBepHBIM ABIAETCA Hpef-
monosKeHne XonfeHAa, UTO B pPesyabTaTe 0TGOpa MPH3HAKA, IOIE3HOro
Ha ofHoll ctapuu passurtud (HATpEMEp, B 9MOPUOHAIBHON KOHKYPEH-
I[UX), HO BPEJHOrO0 HA APYrOofl CTARHM, MOKeT IIQIyYHTHCHA Hebuaro-
IPHATHBIE OpTOreHeTHUeCKUN 5ddeKT, T. €. OXHOCTOPOHHEE PABBUTHE
BPe/HOTO NPHW3HAKA, KOTODPOe INPHBEJET OPraHMsM K BEIMHDAHUI,
Xoagen mpepgnomaraeT, 4To SMOpPMOHANLHEIA 0T60p Yy 0YeHD ILIOJO-
BUTHIX MIEKONHUTAIOIMEX OyHer HATHE B CTOPOHy OonbIiedl CKOpocTn
passurusa. Eenm reH, «ycropgiommiiy sMOpuoHANLHOE PAsBUTHE, CBS-
3aH ¢ HECKOIbKO HeOIaroNpUATHREIM H3MEHEHHEM Y B3POCIOro JKUBOT-
HOTro, TO OH BCE Ke OyEer pacHpoCTPAHATHCA B IOUYJIALUM.

9dro HesepHo. Ecaum namenenne croab HeGIATONPUATHO, YTO MOKET
TIPUBECTH BUE K BRHIMHDAHNIO, TO OHO He IIONYYNT PacCIpOCTPAHEHHH,
DBraronpuATHOe W3MeHeHNME SMOpPHOHA He MOKeT ObITh TOXXBAYEHO
orGopoM, eciam OHO HeOIArOUpHATHO HIA CHOPMUPOBAHHOTO KABOT-
Horo. Brsixmpamme GodBIIOro YMCIa MOJOMM B 9TOM ciydae He Jaer
aToit lopMe HWKAKOTo IpemMyIlecTBa, a cKopee, HaoGOpOT, ycmur
KOHRYDEeHIHIO, KoTopasd emle Goxee ocaabur u 6e3 Toro HeOIArompHsr-
HO m3MeHeHHYI B3pocaylo d¢opmy. CdopMumpoBarHsle ocolm, Kax
MeHee upucmocolGienubie, Oyayr ru0HYTH B OONBUIOM YuUcIe, He
octapisa moroMcrBa. CaedoBATeNbHO, B HOUYIANUA OyAeT pPasMHO-
JRaTECA He 312 (PopMa, a HCXofHAs, Yy KoTopoil mudpa rubemn MOTo-
OU BHINE, HO 3aT0 CQOPMUPOBAHHBI OPraHHM3M OKasBIBAETCA 0Oojee
CTORKIM ¥ MOTOMY OCTABIsAET GoJlbIlee MOTOMCTBO.

Jlnsa ykasaHHOTO ciIydas MOKHO TIpeACKasaTh JPyTHe, ropasfo
Gonee BeposaTHble, myTm passurua. llpexme Bcero, othop MoOsKeT
HmoWTH He TO JNUHUH YCKOPEHHS SMOPHOHANBLHOTO PasBUTHA, a IO
OyTH yMeHBIIEHHA IIOMOBETOCTH (T. €. yMeHbIIeHMA wmciia ocobefi
B OJHOM IIOMETE), 4T0 TAK/Ke TACT IPEeHMYITEcTBa OTHENbIBIM SMODH-
onaM, GBITH MoKeT, 6e3 BpeSHEIX IOCHEe/ICTBEIl MiIsa B3pocioro. Eciam
sice HMOpHOHANBHO TOJe3HEIH MpUBHAK Bce ke OyHeT CBA3aH C Bpe.-
HBIMH TPOABIEHUAMHA JAHHOIO I'eHA Y B3POCIOr0 ;KMBOTHOrO, TO OT-
Gop, cropee Bcero, IpHBeAeT K CHUMKEHHUIO BPENHOCTY HTOrO IpOABIE-
s (mombop Mopmdurartopos). Ecam BpemHOCTH mpuU3HAKA He 0dYeHb
BeJINMKA M CKA3LIBAETCSH He OYeHb PAHO B OHTOT@HE3e, TaK UTO HEeKo-
Topsie 0co0m YyCIeBAIT MATh MOTOMCTBO, TO IIPEHMYINECTBO MOIYT
IOXYIUTh TaKWe DaHo co3peBaiomme ocobu. B atom caywae orbop
MoJKeT IPUBECTH K IPE}KIeBPeMeHHOMY CO3PEBaHMIO, T. e. K IOCTOSH"
moit meorennu. Ecnu mpusHak, Hao6opoT, faeT IpemMyINecTBa B3poC
noit ase, HO HebmaroupmATeH M JIMYWHKE, TO OH MOKeT 3aKpe-
TIHUTLECA TOABKO TP YCIOBHM IIO3MHEH BaKIaJKM MAHHOTO IIPH3HAKY,
HT. ..

OpnEAEM CITOBOM, HBONIONUA BpPeJHLIX NPU3HAKOB, CBA3AHHBIX KOP~
pelsTHBHO C Tode3HKIME (Ha Kakoll Gbl To HE GbLIO cTagmm), BO3”
MOMKHA JHIIG B TOM cJIyvae, ecidW HONE3HBI MPW3HAK B Taroil mepe
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KOMIGHCHPYeT BIWAHEE BPEJHOr0, 4TO JIaHHBIE 0COGM OCTABIAKT
MHOTOUHCICHHOe IIOTOMCTBO, UeM HCXOmHas (opMa (9T0 He TOIBKO
HecoraacyeMo ¢ IOHATHeM BBIMHpaHud, a, Hao00poT, ABIAETCA Xa-
paKTePECTHKO GMOIOTHYECKOro mporpecca).

Ha camoM pelle 9BOMIONEA HMeeT B TEJIOM IPHCIOCOGUTENLHBIR
xapakrep. Hekoropsie mpmcmocofimenus numb KamyTcsd Ham HeGma-
rOOPHATHBIMH, TaK KaK M5 He 3HAeM HMCTODHM WX BO3HHKHOBOHHA M
MX CBSI3M C KOHKpETHOH oGcraHoBKoil (riaBmBIM 06pasoM B ciyuae
HCKOIAGMEBIX opraHmsMoB). Mmorga, KoHedHo, G6HIBaeT, 4TO ONHIH
epTHl OPraHMBANNEA CIOCOOCTBYIOT HMepeKMBAHUI0 OPraHMBMa, a JApPy-
rue, HA000OPOT, CTABAT €ro B oOmacHoe JJIA JRU3HE IMOJIOMKeHNe WIN
gaxe IPIMO COKPAIIaoT ero JKUBHB, JTO BO3MOKHO B HHTEpecax
oCTABIEHUSI TOTOMCTBA (BTOpMYHBIE TONOBBIe NpH3HaKdm, 3aboTa o
TNOTOMCTBE) W ABIAETCA JAIH OTPAKEHHEM MPOTHBOPEYUBOCTH OOBIU-
HOTO eCTeCTBEHHOro W 1ojioBoro orOopa. Bo3MoskHH ® mpoTHBOpedusa
BO BHYTPHBHI0BO# GopbGe, mpu KoCBeHHOH simMuHamuu (oTGop ma
MAKCHEMAJbHYI0 AKTHBHOCTH B HOOBIBAHWE NNINN), H B MEKBHFOBOM
Gopsbe, mpu mpamoil paumumanuu (G6nburas merpebiaseMocTh Goee
aKTHBHBIX 0c00eif). ITH TPOTHBOPEYHsA MOTYT MPUBONHTL W K RAKY-
meiica npoTmBOpevdnBocTH opranmsanuu. OJHAKO B LENTOM 3BOMIONHA
BCerfia WAeT 1O IyTH BHPAGOTKE MAKCHMANBHONW IPUCTOCOOICHHOCTH
BHA [ MOAMepsKaHmA CBOEro cymjecTBoBammsa B moToMctBe. C a0
TOYKH 3PEHHA OPraHM3aIlMs WMeeT Ha BCEX CTAJUAX PA3BUTHA BIIOJIHE
TeNOCTHEBI XapaKTep IOCTOJMBKY, IOCKOIBKY BCA OHA BMecTe CO BCe-
Mu ee QyHrnuAME o0eclledrBaeT DPA3BUTHE W CYI[ECTBOBAHWE BIIOTH
70 OCTABJEHEA MOCTATOMHOrO MOTOMcTBA. HapymieHHs 3THX COOTHO-
HIeHwil BO3MOJKHLI JIWING IPW HN3MEHEHWHN YCJIOBHIl BHeurHeil cpembl
U HeJI0OCTATOYHBIX TeMIIaX 9BOJIOINH.

Bopnba 3a cyliecTBoBaHme MOKeT HA PAsIWIHBIX -CTATUAX Pa3BU-
THA WMeTh COBEDIICHHO pAa3IUYHBIE XapaKkTep, OPradmsM MOKET
JRUTH B PasiWYHBIX CPeflaXx M HMeTh PAsIWYHOe CTPOeHNe, OTHAeIbHEIe
dassr ero pasBuTHsT MOryT OBITH OTHeNEHH MeTamMopdosoM, HO Bce
e eCTeCTBEHHBIN O0TGOp MecTByeT Ha Bech OHTOT€HE3 B IIENOM.
[Ipeumymectsa B Gopnbe 3a CyIEeCTBOBAHWE MIONYYAIOT JHLIL TAKHEE
ocofm, KoTOpHe Ha BceX CTAgWAX cBoero passurusi (T. e. B Tedenme
BCero OHTOTEHe3a) HACTOALKQ IIPUCTOCOONEHBI K OKpPY:KAKOINEeH HX
cpefie, 4TO, MOKHMBASA [0 B3POCIOTO COCTOSHWS, OHH OCTABISAIOT TOCHE
cebs Gojee MHOTOUHCIEHHOE IIOTOMCTBO, YeM [PYrUe, BO BCEM CBOEM
OHTOreHEe3e MeHee MPUCIOCOOIeHHRBIe 0cOOm.

ITpmcnocoGinenme opraEmaMa K W3BECTHBIM YCJIOBHAM BHeIIHef
CPeE 03HAUAET, ITO BTH YCIOBHS CTAHOBATCHA YACTRIO Jasjke He0OXo-
AUMHEMY He TOJBKO A ero CyLIecTBOBAHWUS, HO B W3BECTHOM Mepe
I Ui ero HOPMANBHOro pasBuTHA. B ocoleHHOCTH IIpH 3aBHCHMOM
THI¢ WHIWBALYAJILHOTO Pa3BUTAA HEKOTODHIe (DAKTOPHI 3TOH Cpens
CTamoBsATCH HeOOXOAMMEBIME JJIA OCYNI[ECTBJICHUA HOPMAJBHBIX (Op-
MooGpasoBaTedpHEIX peakmuii. IIpucmocoGnenue pacreHNA K JKU3HK
B ropax 03HAUaeT BMEcCTe ¢ TeM, UTO W3BECTHBIH KOMIUIEKC (arTopoB
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TOPHOTO KIMMAara CTAHOBHTCH HEOOXONWMBIM YCIOBHEM Ui Pealm3a-
MU er0 XapaKkTepHRIX MIPH3HAKOB ropHoro pacrexus. Cyimectsosa-
HIe W3BECTHOH{ «HOPMBI DeaKIHik» OPraHm3Ma Ha H3MeHenus B Pax-
TOpax BIeNIHeil Cpefbl HpPeNIoJaraer CymecTBOBAHME W  «HOPMEI
VCIOBHH PA3BUTHA» DTOLO OpranusMa. B oToM BeIpakaercs IPHCIIO-
cobnenuocty naduiabHOro opranmsMa (ocoGeHHo — pacreHusd).

Opranusm npucmocalbiuBaercsi K YCIOBHAM BHeITHed cpedsl Ha
BCeX CTajHAX CBOEr0 HHIUBHIYANbHOrO pasBuTua. Mesay TeM otum
YCIOBUS MOTYT OBITH BechbMa DAsiMYHBIMHA JUIA DPA3IUIHBIX CTATMI
oHTOTeHe3a. Y pACTeHWI CpeHHX WIHPOT PA3BUTHE HAYHHAETCS
00bIYHO Becroil, Ipu GOJBITON BIAMKHOCTH, TIPH €IMe KOPOTKOM [He
U HH3KON TeMmeparype W 3aBepIliaeTcss Ipu OOXbIleil CyXocTH, IIpim
BBICOKOHl TeMmeparype W [JHHHOM CBETOBOM [He. Bech UK pasBi-
THA PACTENHs XOPOIIO HPHCIIOCO0IeH IMEHHO K 3TOH cMeHe (ariopon
BIeImied cpefsl. B ocofeHHOCTH 3TO BHAHO Mpu CPABHEHHE HAIIUX
pacrenuii ¢ TPONMUECKUMH, KOTOPIE TPeOyIOT He CTOILKO MUBIX yCI0-
BUH TeMIIepaTypsl H BIIQYKHOCTH, CKOJHKO KODPOTKOTO CBETOBOTO [H:
IJiA JOCTIGKEHHs TMOJHOTO PA3BUTHUSA, IBETOHUS U ILIOJOHOTIENHA.

OnpenenenHas TeMIeparypa BMeCTe ¢ OTpeJ(eleHHON BIaMHOCThIO
HABIAIOTCA HeoOXOOUMBIMHE IS PAEHAX CTaNUN pasBUTHA. ITH YeIo-
BUI PA3NHYHB IS PACTOHUH, B3ATHX W3 PA3IMYHBIX KIMMATHIECKUX
nosicoB. [l maxbHeHIMNX CTanwWil PasBUTHA HeoOXOMWMBIM SBIAETCA
H3BECTHAA JO3UPOBKA CBera, DA3IUYHAS A PACTEHHIH, B3ATHIX I3
paszTuaublx mupor. Bce »T0 sBRAETCT TPEKpacHON wMiTOCTpanmueii
ncTOPHIECKoil 0GYCIO0BIeHHOCTH BCeX DEAKIEN OpraiusMa Ha BCex
CTayAX ero OHTOreHe3a.

11. @unernuecras aKKYMYIAMAA aJalTHBHBIX NPU3HAKOB
¥ PEeaKIHOHHBIX MeXaHW3MOB 00INero 3HaYeHMA

B mporecce sBONIONME OPraHm3MH HEOpPEPHIBHO TpucuocabimBa-
0TCI K OKPYMRAIel cpeme. JTa cpefia Bce BPEMs H3MEHHETCA He
TOILKO B CBSA3H C I'eONOTHYECKAMH ¥ RIMMATHYECKUME H3MeHeHHAMN,
HO ¥ BCJIe[CTBHe H3MeHeHWH B COOTHOLUIGHHAX MEKIY PaslbIMM opra-
guaMamu (B OHOIEHO3aX) W BCIENCTBHC M3MEHEHUS CAMHX OpPraHma-
MOB, IJIS KOTOPBIX TOTHA WM cpefa CTaHOBUTCA wmioil. B arom mpomecce
H3MeNeNnnit oguE TpHcmocoOIennsa OpramisMa TepsioT cBoe 3Have-
Hue I UCYe3aI0T IPU ABIEHHUAX pacmaja HeHy)RHbIX (olee pearmuom-
HBIX cucTeM (BCIENCTBHE OTCYTCTBHS KOHTPOJHPYIOMEro neiicTuA
or6opa), 1o 3aTO, ¢ JPYTOii CTOPOHBI, BOBHIKAIOT HOBBHIE IIPUCIIOCOO-
JeHHs ¥ I1I0BLIE PEAKIHOHHbIE W KOPPENAIWOIHbIe CHCTEMBl myTeM
nocrenennoro BeiuQ@epeHupPoOBAHNA U3 CYMIECTBYIOIIUX  YiKe
CTPYRTYD W PearIiuit.

HeupepsiBaas mepecTpoiika HACTENCTBEHHBIX MeXaHH3MOB — pac-
majy ¥ Hcue3HOBeHWMe OJHUX, TpeobpasoBanme npyrux, nuddeperiin-
POBKA T CIENHANN3AIIA COBEPUIEHNO0 HOBBIX CHCTEM — TPUBOTUT K
IPOrpecCHBHOMY YCIOKHEHHI0 NPONECCOB WHAMBHIYAJILHOTO pasBi-
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rusf, @ BMECTe C TeM U K YCIO;KHEHMIO CTPOEHHS OPraHu3Ma IpH ero
[pOTPECCHBHOI  SBOIIOIIIL. B wucropuueckom mpeobpaszoranuum opra-
pua3Ma OJHE TPHCTIoCOOMeHusa MMET KpaTKOBPEMEHHOe CYLIeCTBOBA-
pue, JApyrue — bBoree [HMTeTbHOe, M HTO 3aBHCHT B OCHOBHOM OT
capakrepa camoro mpucnocobnenuss. Hekoropsie mpucmocobrenus
AMEIOT BechMa YACTHBIA XapakTep, OyAyunm CBA3aHbBl ¢ MECTHBIMU
HKOMOTHUECKUME  WJIH  TeorpauiIecKUMI  OCOOEHHOCTSIME  CPEJIbI,
KoTOpHIe B IIPOIlecce HBOMIONUM OBICTPO MEMIIOTCS, JAPYyTHe MMeT
Gomee oflmee 3HAYeHIe — HA ITHPOKUX NPOCTPAHCTBAX M B DA3HBIX
SKOJIOTHYECKUX ycloBuAX. Taxume Gollee NMUIPOKHE ajallTaldll COXPa-
gatoTesa gonbmre. Hewxoropble amamramuu uMewT TOYTH YHEBEPCAIDh-
moe suauenme. Taw, manmpumep, mabpsl, KAk TpHcmocobienne K bIXa-
g0 B BOAHOH cpeme (Bomee comepriennoe, 4eM NPOCTOE KOYKHOE
jpIXaHue), TprodpeTaloT [IHTeNbHOe 3HAUYeHNE, TAK KAK OHH OKa3bl-
BAIOTCA TIOJIE3HBIMU JIIA BOJHBIX JRHBOTTBIX, JKUBYIIUX B CaMBIX pas-
JFUYHBIX YCHoBUAX (KaK MOPCKHX, Tak W IIPECHOBOJUBIX, KAk JOIIBIX,
raKk B HEKTOHHBIX, GeperoBbix @ T. j1.). Taxkume opransl, Oymyum pas
mpuoOpeTens!, MINTEIbHO COXPAHAIOTCS y [OTOMKOB, 70 TeX IOp,
goKa OHH BOOOINe JKUBYT B BOAHOIH cpefe. To e camoe Kacaercs
opraHoB BO3nyIIHOro Abixauusa. Eime Golee yHuUBepcasbmoe 3HadeHue
pMeoT oprafsl 4yBcTB. OmHAIKIAB BOSHHKHYB, KaK IPUCTOCOGIEHHA,
TO3BOIAONINE JKUBOTHOMY ODHEHTHPOBATLCA B IpocTpaHcTRe (myTeM
peindepenniupoBaiusa w3 obIIX TOKPOBOB ¢ mX obmieil (yHRImei
CBs3U C BHEINIHEH cpeloil u, B 4acTHOCTH, C HX YYBCTBHTEILHOCTHIO
K pasgpaKeHUsM €O CTOPOHBI pasiuuyHelmux akToOpoOB 9TOH Cpejsl),
OpraHbl YYBCTB COXPAHAKT TIPH BceX CMeHAX Cpefbl HaBCerjga CBoe
3Havenne. VI3BecTHBle OPraHpl YyBCTB II03BOHOYHBIX — IapHbBlE Opra-
HE 3peHus, CIyXa, paBHOBecH H OOOHANHA — BO3HHKIN elfe y
TIPEeKOB IIO3BOHOYHBIX JKHBOTHBIX, JRUBIINX B BOJIE; OHU IIPOTPECCUB-
HO PasBUBAJHCH ¥ NPUMUTUBHBIX GeCUeNIOCTHBIX IO3BOHOUHBIX, TOCTH-
ras emje OONBIIEro COBEPIIEHCTBA y PBIO, ONHAKO He TOALKO He MoTe-
PSTIM ¢BOEro 3HAYeHHs IMPH Iepexofe M3 BOTHON cpedil B Ha3eMHYIO,
BOBIyIIHYI0, HO, HaoGopor, mpuobpeiu emie Oosbliiee 3HAYEHUE WU
JOCTHrIN HAUGONLIIEH CIOMHOCTH CTPOEHUA W HAMOOJNBLIIEro coBep-
IIeHCTBA y BBICIINX ITO3BOHOYHBIX, HMEHHO — Y MJIEKOTNTAIOIIHX.
Opramsr 4yBecTB, mpuoOperaeMbie B OHOIl cpefe, Xo1ss OBl U BeCh-
Ma orpaHmYeNHol, Ile TEpAIOT CBOETO 3NAYEINNsS B JIOOLIX APYrux
cpefax; OHH CTAIOBATCA OPragaAME TOCTOSHIOTO 3nadenus. Homeuro,
9TO He 3HAYUT, UTO TOT WIA MHOW OPraH He MOJKeT HOTEePATH CBOEIO
3HadeHyusT W PeAyIUPOBATLCSA B TON MIM HHON 4YacTHOH, orpaHmyell-
HOiT cpepe. Tak, HampmMep, oprall 3peHHs PELYLIPYETCA y IOA3EM-
HBIX JKHBOTHBIX, KHBYIIAX B YCIOBHUAX OTCYTCTBHS CBeTa, Bce BOOOINE
OPra’s! 4yBCTB PEAYLUPYIOTCA y CHAAYNX KMUBOTHBIX (AcIuamu) u y
BHyTpeHHuX mapasuToB. Ho 5T0 Bce, TAK CKA3aTh, TYIHKHE DBOJIOIII,
He Befymue jpajiee BOepej, M Ha HTHX Tpoleccax YacTHOTO 3HAYEHIU
MBI cejfuac ocTallaBIMBATLCS e OymeM. Takoe e yIIIBepcalblioe
3lavuenye, KaKk Oprampl YyBCTB, MMeeT M HepPBIAs CUcTeMa, KOTOPAd
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TaKKe, OyAydu IpEoOpeTeHa elle KUIIEYHOMOJOCTHRIMU JKHBOTHHIMy
B CaMOM NOPWMHTHBHOM BHME, HAKOTJA He Tepsia CBOEr0 3HAYeHmy
7 TpH HempephlBHOHE cMeme o0pasa JKUSHH M YCIOBHH OGUTANHA Bce
BpeMs He TOJBKO COXpaHAmach, HO Bce fajtee nuddepeHnupoBaIacy
W IeHTPATU30BaNach. Y HUBepPCAIbHOe 3HAUeHHe MpHoOpenn W Kullley.
HUK W KPOBEHOCHAS CHCTeMa, HAYMHAA CO BPEMEHH HX TEePBOTO BOa-
HuKHoBeHusA. [[o9TH To Ke caMoe MOJKHO CKAa3aTh O KOHEYHOCTYX
Kak 06 opranax mepefBmeHusi (yTepsHBI, OMHAKO, 3MEsAMHU TIDH Tepe-
Xolle R OPyTroMy cmocofy JBUKEHWs, a 3aj(HAe KOHEUHOCTH YTPaYeHH
n KuToo0pasHBIME M CHpeHaMu). B MeHbIIeH Mepe 5TO OTHOCHTCH K
o0Ieit moJocTH Tela, Kotopad, GyAydm IpuoGpeTeHa UepBAMH, yTpa-
THJIa CBOE 3HAYeHHWEe Yy MOJIICKOB M UYIeHUCTOHOTIUX. B elnre MeHb-
nreif CTENEHW HTO OTHOCHTCA K BaNATHBIM 00pasoBanusaAM TOKPOBOB
MTO3BOHOYHEIX, KOTOPEIE B IIPOIECCe DBOJIONAN CMEHAINCH, XOTA TONb-
KO TpE JOBOJBII0 pe3koil cMeHe ycioBmit cymecrsoBanus. Homure
gemyn peib COXPAHAIN CBoe 3HadeHHe, JIMMTL TOKa phifa ocTaBalach
pui0oif, T. e. moKa OHa ;KmaIa B Bofe. Ilpm mepexome K JKU3HH Ha
cyllie 3TOT IMOKPOB PEAYIHPOBANCHA, W HAMOOMee TPHMUTUBHLIC HA3eM-
HBle T03BOHOYHEIe — aMPulnz — mMeloT ronywo KoKy, OmHako pen-
THNAN UPHOGpeSH BHOBH SAIATHHIN IOKPOB HMHOTO THIIA — POTOBHE
Yemryw, KOTopble y TTHAN HPeoGpasoBaluch B HePhs. ¥ MIEKONHTAI0-
X W POroBBIe YENIYH TOTeDPAIH CBOe 3HAYEHHE; OHH HCIE3NTH N
3aMEHMIINCH IIOKPOBOM U3 BOJOC. XapaKTep KOMKHBIX IMOKPOBOB CBA3aH
raguM obpasom ¢ Goslee YACTHRIME OCOGEHHOCTSMHA BHEIIHEH cpensI,
geM JpyTme paccMOTDeHHBIe HAMHW CHCTEMbI OpraHoB. Femm e Myl
mepeiileM ® TaKUM OpramaM, Kak YCHKH y D50, Rakume-Iu00 KOMKHBIE
BBIPOCTHI 3AIIUTHOTO XapaKTepa, IPUCHOCOOTEHWss KOHEYHOCTOH K
TepeBIYKeHNI0 1o TECKY, 1Mo GOMOTHCTOH MOYBe, K JTa3aHWio WIH, eme
Gollee, TakmM IpPU3HAKAM, KaK OKpAacKa ;KHBOTHOTO, TO MBI YBHIUM,
9T0 TakuMe MPH3HAKH MMET B Macuirabe obmieit mporpeccuBHoil 9BO-
DIOLUE TO3BOHOYHBIX BEChMa OrpaHHUeHHOEe 3HAUEHHe; NPH CMeHe
yesoBuil o0MTAHUA OHH OBOIBHO OHRICTpPO OeccieHo mcueszator. TaruM
06pasoM, HEKOTOPHE OPraHbl, ROTOPHe MOKHO pAacCMATPHBATH Kak
y3kme ajaNTandW Opranu3Ma, WMEIOT BeChbMa TpexojsAllee 3HAUe-
HHe — OHH B TIPOIECCE DBONIONAN HEeUPEePHIBHO CMEHSIOT JpYT Apyra.
JIpyrue opramsl mMeloT (ojlee YHHBepcalZbHOe B3HAUEHNE ITHPOKUX
agamTanui u, Oygyudm pas mpuOOpPeTeHSHI, YiKe YAepIKHBATCA Opra-
HE3MOM HafoJir0 HMIW HABCETAA, TAK KaK OKA3BIBAIOTCH HOJNE3HBIMH
IIpH BCAKMX YCHOBUAX BHeImHeH cpeibl (KOHEYHO, OHH KaRIBIH pas
IepecTPanBalTCsa coTIacHo crenmdure TpeGoBammit JanmmHoil cpesp).

Bo BpeMs 2BOJIIOIMM B OPranusMax TPOHCXOMAT TMOCTOSHHAS aK-
KYMYIAIAA TPUCTOCOOUTENbHBIX NPH3HAKOB IIMPOKOro B3HAYEHHS.
9TO TPUBOAUT He TONLKO K MPOrPECCHBHOMY YCIOKHEHHMIO OPraHW3a-
OUE, HO B K IOCTENeHHOH BHPaGoTKe HEROTOPO# 00meil OCHOBHL
KOTOpas OCTAaeTcss HOCTOSHHON XapawTepHCTHKOM oprammsammm BceX
motomroB. Taxmm oGpasoM, BeipaGaTeiBaeTCH TO, 4TO HA3RIBAETCH
THNIOM» OpraHm3amun. THD TO3BOHOYHEIX XapaKTePH3yeTCs IeJbIM
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paoM MPH3HAKOB INMPOKOT0 aJaNTHBHOTO 3HAUEHHSA, KOTODHIe Grun
nproOpeTensr ellle PHOaMu W COXPAHMIACH 3aTEM BIUIOTH A0 BBICUINX
103BOHOUYHBIX. J/Ipyrme THOMYHEIe afjalTHBHBIe TPH3HAKE XapPAKTepPH-
3yl0T MEHBIUINE FPYINEI W COXPAHAKIT CBOE 3HAUEHHE JUIIbL B IIpeje-
gax Kiacca (TIMABHEKE DHO, MX KaHAJBI GOKOBOI JHMHAN; KOKHBIE
sxee3bl aMuOuil; porosele dYeIlIyW peNTWIWH; mepbsd INTHI[, HX
KpPBUTBS, POTOBOI RIIOB; BOJIOCH MIEKOIMTAIIINX, WX MJIEYHBIe jKe-
ge3sl, U T. I.).

Taxoe HakoIIeHHe MPUCIOCOGIEHUA WIMPOKOTO 3HAYEHUs 03HAYA-
eT, KOHEYHO, W HAKOIJIEHHE COOTBETCTBYOIINX (DYHRIHOHAIBHEIX
cooTHOLIeHNH (OPraHsl YyBCTB, HEPBHAA CHCTEMA, MBIIIEYHAS A T. IL.).
OprammsM ¢uUKcHpyer u3BeCTHHe QYHKIMOHAILHBIE MEXaHU3MbI
ITAPOKOTO 3HaueHMst (pedIeKTOpHBIE MeXaHumaMbl U T. m.). Tak Kax
pce TaKWe uYePTHI OPraHm3aNmuWy PAasBHBAIOTCA B OHTOTeHe3e, TO, Cile-
HoBATeIbHO, B OHTOT€He3e NPOMCXOJUT HAKOIJIEHHEe DPEAKIUOLUHEIX H
KODpPEeNANHOHNHBIX MEeXaHW3MOB, OIPEAeIAONIAX pPASBUTHE TAKUX
afanTanui IMHPOKOTO 3HAaYeHWA. ITH MEXAHHBMBI, OHAKO, TAJIeKo He
BCErja OJHO3HAYHO OIPEReNAT pa3BUTHE M3BECTHOH CTPYRTYPEL
Bonblioe 3HaUeHWe MMEIOT HepeZKO afalTHBHbe W3MeHEHWd, HACTY-
mawimue B OTBET Ha MBBECTHbLIC BHENIHWe pasfgpaskenus. AJanTHBHEIE
MoTHUKRAAN ONPeReA0TCa WCTOPWIECKH BEIpaboTaBImeiics cucTe-
MOl DEAKIOHHLIX W KOPPEIANHOHHEBIX MeXaHH3MOB, o0iafaomux B
3TOM CJyYae HMBBECTHOH, TaKk CKasaTh, I'MOKOCTBIO PEryIAHOHHOIO
xapaxrepa.

Ncropudeckn BEIpaGaTHIBAKTCH TAKKE CIENUATLHO AJANTHBHEIE
dopmooOpaszoBaTeIbHbIe peaKOUE opraHmsMa u ero wacreit. Hexoro-
pble TaRWe PEeAKIU¥W WMeI0T NOBONBHO CHeNHATIbHOe 3HAveHme. Ipm-
MepoM CIemuaibHOll (opMooOpasoBaTeNbHON peAKIWH MOMKET CIy-
KUTH 06pasoBaHMe BOJHBIX JIHCTHEB y BONAHOIO JJIOTHKA HIH Y
crpestomuera win ofpasoBaHKe KONIOUEK B CYXOM BO3LyXe ¥ MHOTHX
pactennit. JIpyrme peawrium Moryr uMmerb Gosnee ofbuiee 3HadeHwme,
HANPUMED COKpAI[eHUe JMCTOBONW MOBEPXHOCTH NPHE GOIBIIEH CYXOCTH
(yMenmbIIeEMe MCTApEHNUS).

Y RUBOTHBIX MOMUPUKATIMOHHAA W3MEHYMBOCTH BoOOImEe He [O-
cTHraeT, KaK yke Obuio paso0paHo, Takoro Macmrala, Kak y pacre-
Huit, ofHaKo W 3/jech HEKOTOPHE peakmuu mpuobperalorT WHOTHA GOJB-
IIoe ¥ TPUTOM YHHBEpcalbHOe 3HadYeHWe. AANTHBHOMY COKpPAaI[eHHIO
IINHBL XBOCTA2 W IIOBEPXHOCTH yIIei y MBILIeHl TpH WX PASBATHE B
Xonofe MH He OymeM OpuyaBaTh TAKOTO 3HAYEHWS, TAK KAK JANEKO
He y Bcex MJICKODHTAIOIMUX INIaBHAS POJb TEPMOPEryIATOpa Magaer
Ha ymm u xBocT. Opmako dawram mnelecoo0pasHoli mepecTpofirm
CTPYKTYphl KOCTH NPH W3MEHEHHW XapaKrepa HArpysKW, yCHIeHWs
MBINIIE TPH YCWIeHHOM paloTe WM yBenWveHWs HEPBHOTO IEHTDA
IpE pacmupenuu 06IACTH WHHEPBAIEA MBI JOJUKHBI TPHIATH 3HAYE-
HEe aganTMBHBIX MomAuUKamuil caMoro YHHBEPCAIBHOIO XapaKrepa.
Takoro popma peaknuHOEHEIE MeXaHWBMBI, OyAydm pas TPHOGPETeHE,
B maybHelinieM yie He WCYE3al0T, TAK KAK OHM HUKOTAA HE TePAT
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CBOEr0 3HaYeHHUsA 3a HCKIOUEHHEM, KOHEYHO, OIATH-TAKH YaCTHBIX
clyvaeB, Kak Hepexoji K CHJsYell JKH3HA WIM K OAPA3UTH3MY).

Peakgmonnble MexaHnaMbl MIMPOKOTro 3HAYMEHUsI, MO-BUIUMOMY, JIO-
BONLHO CIO/KHBI M PA3BUBAIOTCS B HPOIECCe DBOMIOIUYM He 9acTO, HO
'3aTO OMM y#Ke IIPOYHO BXO[AT B COCTAB MEXaHH3Ma NHIUBHIYATLHO-
ro pasBUTHA He TOJNbKO THIA, HO, ObITL MOsKeT, H Gojee KPYMHBIX
CTBOJIOB IApPCTBA KUBLIX cymlecTB. TaroBo, Hampumep, 3HAUYEHHE MO-
nuUKATTMOHHBIX W3MEeHeHWI MBI IIPM PAa3aauHoil umx paboTe, Me-
XQHH3M KOTOPBIX, BEPOSTHO, TpuoOpeTeH enle B caMoOM Hadaje pas-
BUTHA MBIIICYHOTO amlapara TMO3BOHOYHEX (a MOKeT OBITh, H PaHD-
mre). TakoBo 3HAYenme ¥ MONAPUKANMOHHBIX  H3MeHEHHIT
KPOBEHOCHOH CHCTEeMbI, KOTOPas BCEr[a OTBEYAeT PasBUTHEM CETH Ka-
[HZIAPOB Ha padpacTaHHe MAacchl TKAHW MJM HA yCHUJIeHHe B HEH mpo-
neccoB obMena. V1 B HepBHO-MBINMIEYHOM aNIapaTe W3BECTHLI MOTHQI-
Kamuy aJalTHBHOTO XapaKTepa, KOTOPHIe WMEKT B BRICIIEH CTeleHn
YHUBepCANbHOE, a TOTOMY W [JIMTeILHOe 3HAaYeHHe.

ITosToMy aRRYMYJANUA PEAKIHOHHBIX MEXAHU3MOB MIXPOKOTO
alalITHBHOTO 3Ha4eHHWs WMeeT B IIPOIecce DBONIONHI He MeHBlllee,
ecinu me Ooibiiee, 3HAYEHHe, YeM aKKYMYIANUA aJalTHBHLIX YePT HA-
CeCcTBeHHON opranusanmuud. Tak Kak B IPOIecce HBONIONUN HEno-
CpelicTBeHHOe TpUCIOco0IeHNe, T. €. afauTHBHbE MOAX(PUKAIUA T03-
BOJISIIOT OPraHU3My OBICTPO PEarwpoBaTh HA U3MEHEHHe CpPefbl, M03-
BONAIT eMy AKTHBHO MEHATH 3Ty cpely Ha Jpyryio, B HEKOTOPHIX
orHOmeHuAX Oojee OGIATOTPUATHYI0, TO OHH, TIPEJKNIE BCEro, HepemKo
cmacawoT BAN OT mpsamoro BeiMupanus. OpHarko 3HaYeHHe WX HE TOJb-
Ko B 9ToM. [opasno Ba)kHee TO 06CTOATENBCTBO, YTO @MANTHBHBIE MO-
auuKANUE AIME0T Belyllee 3HAUEHHe B DBONIOIUE — OHH TPOKIAIbI-
BAKOT 10 PYyclio, TI0 KOTOPOMY HAeT 3aTeM He3aMeTHBIH W BHeIMIHE He-
BUAUMEII Tpomecc HacleAcTBeHHOH IepecTpofikm opraHmaMa wepes
crabuausupyomuit  0T60p MadBIX MYyTamui, JeKallux B IIpefenax
yCTaHOBHBINEicA MOTHPHKANAN, KAK MbI 3TO pasobpaiu B TacTH
IX »roif raBbl, THe MBI OIPUHAIH CYIIECTBOBAHNE aJallTHUBHBIX MOJM-
uranmil Kax ysKe NaHHOE.

B npomecce sBomionmm, Mo Mepe HAKOMIEHHA afaOTanuil [IHPO-
KOTO BHAYEHUST ¥ aJalTHBHBIX DPEAKIIMOHHBIX MEXAHH3MOB, IIPHCIIO-
cobieHne opraHmsMa K PasiHIHBIM cpejaM Bce Oonee obieruaercd.
Hapacraer n3BecTHBIX YHMBEPCANU3M OPTAHWZAIIAH, Y BeJIMTHBAETCI
He TOJNBKO HHAMBHAYAILHAHA, HO Yepes 9TO U BHAOBAA ILIACTHUYHOCTH
opranmaMa, W TeMII BBONIOINE TpM dToM Bce Oojee Bo3pacTaer.

Taxoe BospacTaHme TeMIla DBBOJIOIUU [0 Mepe JaiubHeiiinero yc-
JTOMKHeHUA HEJUBUAYATLHOIO DASBUTHSA C €T0 CIOKHBIMA pearI[HoH-
HBIM M KODPEIANUOHHBIM MeXAQHN3MaMH AMAalITHBHOTO XapaKkTepa Mbl
¥ BHIHM Ha IPAMepPe UCTOPUY II03BOHOYHLIX M, B YACTHOCTH, MJe-
KOUNATAIOMUX.
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I'naBa V

IMPOTI'PECCUBHAA 3BOJIIOL M.
B3AVMHOE TTPUCITIOCOBJIEHUE OPI'AHOB
(ROAJAIITATITMUOTEHES)

Ecim melocTHOCTh OpraHm3Ma MPOSBIAETES HOCTaTOUYHO SPKO Yiie
B COTVIACORAHHOM TPHCUIOCOGIOHNH BceX ero MPU3HAKOB I (DYHKI(Hil
K OKpYyMmamIeil cpefe, TO ewje pesde OUA BLICTYIAET B MPOIECCAX
B3QUMIOTO ITPUCHOCOOMEHHs 4YacTeil W OpPramoB B mpefesaXx caMmoro
opraHm3Ma.

Ilpesie 9eM npumcerTymnth K pasGopy 9THX BOLPOCOB, s elie TOJb-
KO 3aMedy, UTO MbI mpu 3ToM He OyJeM OTphIBATH HPOLecca IMOCie-
[OBATENBHON aJamrTamuu OpraHmsMa K cpejie OT IIpOIecca Koajar-
ramu opramoB. Yie axang. A, H. Cesepios B cBoeM IIpeKpacHOM
aHANH3e IPOIECCOB HCTOPUMECKOr0 PHCIHOCOOJEHUS OPraHH3MORB
OTMETILI, UYTO eCJIM M3MeHEeHHd cpejbl W 3aTParuBal0T HepBOHAYAILHO
JWIIL HEKOTOPGLIE OPTambl — DKTOCOMATHUYECKIE OPraibl, HENOCPecT-
BEHHO CBA3AHHBIC C MB3BECTHLIMU CTOPOHAMY ITOH CPEjibl, TO ITH U3Me-
HeHHsI B DKTOCOMATHIOCKHUX Opramax Ii¢ MOTYT OCTABATLCA M0 M-
poeaunsiMm, [locKombKRy dKTOCOMATHUECKME OpPraHbl CBABAHBL [0
cBonM QYHKIUAM ¢ JAPYTHME OpramaMy, He MMEIOIUMH HeIoCcpefcT-
BEHHBIX OTHOIIERWN K BHeImmHed cpene, roropere A. H. Cesepios
HABKIBAET DHTOCOMATHYECKAMH, TO W JTU TOCHGIHNE HOJFKHBI H3Me-’
HUTBCA NPH H3MEHEHWH DKTOCOMATHYECKUX OpraHoB. llepBuumsie us-
MeHeHUs, HACTYMAalIde B DKTOcoMaTtmdeckux opramax, A, H. Ce-
BEDI[OB HA3bIBACT (IPOTAJIAKCHCAMIY, a BTOPUUIEE W3MEHONN,
HACTyllaloIue B  DHTOCOMATHYECKUX Opramax, OIarogapsa cyIIecTBO-
BaHUK (PYHKIIOHAILHON KOPPEIALMH Me:KJy HUMH,— «AefTalLTak-
cHcaMm»,

Msr mHe Moskem He ofparuTh BHMMAHWA Ha TO, YTO BTOpPHIHEIE
UIn pefiramakTUyeckne W3MEHEHUS [OJIKHBI IPOHCXOAUTL B HBO-
TIOIUY OXHOBPEMEHHO ¢ MePBUYHBIMH, T. €. MPOTANIAKTUIECKHEMHI W3-
MeHenmamn., DyHROUOTAIBHAS IENOCTHOCTL OpranmsMa He 0y-
Ter HapymiaTheA JUINB B TOM cilydae, ecjld BCe ITH H3MeHeHHsa Oy-
AYT cpa3dy ke Memxnmy coboit cormacoBanmbl. OOBsicHEHNE TAKUX IIPO-
IECCOB BRAEMHOrO UPUCTOCOOIEHUS OPraHoB JOCTABUIO HeoqaPBHHU-
CTHieckoit  Touke B3peHMs Hamboxsmme TpyaHoctu. Dumocod

- Crencep BrBUEHYS TpeGoBAmIe ONOBPEMEHHOCTH COTJIACOBAIIIBIX
3MeHeHnii opranoB Kak OCHOBHOE BO3PaskeHlle NPOTHR eCTeCTBEHHO-
T0 orGopa ciywaiiHbIX H3MeHeHHIT OT/ENBIBIX OPraHOB H OCHOBHOI
aDrymMenT B mONB3y MaMapKuaMma. [leHcTBHTEeXbHO, HpoGieMa KOALaIl-
TAlm opranop mouT:m HepaspemAMa ¢ HEOJAPBHHNCTHICCKUX IIO3H-

Ui w, Bo BeakoM cCiyYae, HATAIKHBAETCA HA HCKIOIHTENLHBIE
TPyanoCTH.
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Hax yraswsisan I'. ComeHcep, Takoe, Kasaloch Obl, IIOB@PXHOCTHOe
I3MeHeHNe, KAK yBEIMYeHWe POrOB Yy MCKOIAEMOI0 THTaHTCKOrO oJe-
Hf, He MOIYIO He COIPOBOMKIATHCA ONHOBPEMEHHBIM YTOJIIICHHEM Ye-
pema, yCmieHWeM BBIAHOW CBABKM W MBILIN IIeW ¥ CHOEHEL, YTONIe-
HUEM KocTell KOHeYHOCTel, YCHIeHMeM WX MYCKYIATypH, a CiIeloBa-
TeJIbHO, W HEPBOB ¥ KPOBEHOCHHIX COCYHOB W T. I.

Habaogerus ©Hal IPOIeccoM MYTHPOBAHHA IIOKA3LIBAIOT, YTQ
GOJBIINHCTBO MYTanmuil SBIAETCA HAapyUIEHWSIMA DPAa3BUTHA, KOTOPHe
BHIBBIBAIOT TOHWKEHWEe CTONKOCTH opraEmaMa B Gophfe 3a CymiecTso-
Banme. Myranwm, cBs3aHHHBE ¢ ONArONPHATHHIMI W3MEHEHHAME Op-
rammsMa, oveHsr penkun. Keam KasKpgad OT[AeNbHAA MYTamus IIPOsB-
AfeTcs TIaBHBIM 00pasoM B BUIe W3MeHEHHS HEMHOIMX IIPU3HAKOR
(4TO Mo M3BECTHOH CTEIeHW BOSMOYKHO B OPraHH3ME WM ere YacTax
C ABTOHOMU3MPOBAHHKEIM, T. €. «MO3aWIHBEIM», Da3BETHEM), TO KOOp-
MUHEAPOBAHHAAS DBONIOTASA PANA OPraHOB TPEJIONaraeT ecTecTBEHHEIH
or6op ocobeif, y KOTOPBIX CIy9aifFo COBMAJAIOT OMarompHATHEIE My-
TAIUH, KOTOPHIe TNPOABIAIOTCA TPH 3TOM B CTPOr0 COTIACOBAHHLIX
H3MEHeHUAX MeJoro paAfa TPH3HAKOB. llpHAUMAas BO BHUMAHWE pej-
KocTh OJMarompHATHBIX W3MEHEeHWH BoOOMIe, HYKHO NPU3HATH TAKOe
cIyvaiiHoe COBIAJEHHe COBEPIICHHO HEBEPOATHHIM Najke B MaciTa-
6ax MHOIEX THICAY TOKOAEHWN MpHW HETPEPHIBHEBIX CKPEN{HBAHMAX
ocofell M3BECTHOM NOTYJSAMWM, TMPH KOTOPHIX HMEWI[HECA MYTaIuu
Besadecku kombmmmpyiorca. IlpaBma, TpeGoBamme OZHOBPEMEHHOCTH
m3menenuit crapurca I'. CrmencepoM, GBITH MOMKET, CIAHMIIKOM JKECTHO.
Ecam ornmensuas Myranusa B ofuieM GJIarompuATHA, TO MYTAHT MOMRET
BEDKHTH W CTATh TPEAMETOM IONOKUTEILHOrO OTOOpa faske B TOM
ciIydae, €CHW 9Ta MYTamusa HECKOJbKO HapyHIaeT HOPMAJBHYIO KOOD-
AWHANMIO dacTeil.

Maible MyTamum, a MMEHHO TaKWe MYTAlME W HMEIOT 3HaYenue
OCHOBHEIX BIIEMEHTOB (DUIOreHeTHYecKuX u3MeHeHmi (cM. dacts 1V,
4), MOryT 3aMeTHO HE€ HAPYIIATh YCTAHOBUBIIAXCA COOTHOIIEHHH.
Pamo mim mospuo oHE OYAyT JOMONHEHBI APYIHAME MYTALUAMHU, KO-
TOpble BHECYT W3BECTHbIe NONPABKA B HOBbE COOTHOWIEHWA. Bo
BCAKOM cCIlIydae, DBONIONUA IyTeM 0T00pa HE3aBUCHMEIX W3MEHEeHHUil
OTHeNbHEIX TPU3HAKOB HABJIAETCH TeM O0olee B3aTPYMHEHHON, YeM
CIIO}KFEe B3aMMHAS KOODHOWHANNMA vyacTedl B MAHHOM OpraHm3Me, CH-
cTemMe opraHoB mium oprase. J[ma Gojlee aBTOHOMHBIX CHCTEM, Kak,
HATpUMeED, KOJKHEIe TOKPOBBI, M O0COGEHHO IS TAaKWX IPH3HAKOB,
KaK OKpacKa, KOTOPHIE IO CYIMIECTBY OOBIMHO Maji0 CBASAHBI C JKH3-
HeHHO BJKHBIME TIPHBHAKAMHN OPraHN3aliy, BBOMONUI TyTeM IOf-
6opa OTHEIbHHIX MYTAIrUi, OUYEBHAHO, BIOJHE BO3MOMKHA. B Takux
cucTeMax W TPH3HAKAX YBOMOIHAA OyHeT HMeTh N0 W3BECTHOH cre-
menm MoszamuHBIE Xapakrep. OmHAKO Kak pas TakWme W3MeHeHHS He
HMEIOT CYIIecTBEHHOTO 3HaueHHWs B o0meM Mopdodusnomorndeckom
nporpecce OPraHW3MOB, KOTODHII 3[ech Hac HHTEPecyeT B MEpBYI
oqepem). B BaJKHBIX OPraHu3amuoOHHBIX Ipn3HaKax TOYHasg EOOpI(I/II—Ia‘
IS acTeil mMeeT ropasgo Golbliee 3HAYCHUE, M 37ECH eCTECTBeHHEIH
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o160p MYTAnuii, TPOABIIONMAXCA HA OTAENLHBIX NPU3HARAX, BPAA
u MOKET TPUBECTH K TONOMRHTEJHHBIM pe3ylNbTaTaM B U3MeDUMbIe
CpOKHI BPeMEHH.

OpHako MBI BHFENH, YTO MYTaOUd PeJKO BRIPAKAITCA H3MEHe-
gmeM ONHOTO TOJNBbKO TpusHaka. B camMoM [eme MyTanmuoHHbIe H3Me-
peHHS 3aXBaTHIBAIOT Bech OPraHW3M, M JHINb Haxbolee 3aMeTHOE
er0 TPOABJIEHNE KAacaeTCA ONHON0 WM HECKOIbRNX IIPH3HAKOB. JTO
gpileEUe TIedoTponu3Ma OOBIYHO He SIBISAETCA MOMEHTOM, CIOCOOCT-
BYIOIEM COLIACOBAHHON 3BONIME YacTeil oprammaMa, W fasie, Ha-
obopor, eige Golxee ee 3aTpyAHAET, TAK KAk B 0OJBIIMHCTBE CIyIaeB
GraronpuATHOEe H3MeHeHnne ORHOH uvacTw GymeT COMPOBOMKAATLCA He-
GUAarONPHATHLIME H3MEHEHWSMH JPYIMX yacTed (Tak Kak MBI BOOO-
mle HalbaIoflaeM 3HAUUTEIbHOE TpeoblajaHme HeOIarompHUATHBIX H3-
vemenuit). Ilpm mmefiorpommom BbIpasKeHHH OTHEABHON MyTALWH
BHOCHMOE €I0 H3MeHeHWe IOYTH Bcerga Oymer HeOMarompHATHBIM
[ManmuoBckuit, 1939]. Opnaxo ecnm onio w3 BHIpasKeHHH gaeT op-
raumsMy 3aMeTHble NPeUMYNIecTBa, TO AaHHAasA MyTalys Bce JKe MO-
JKeT COXPAHNTBCA, W TOTHA HeW30eKHO INPOMBOHIET ecTeCTBeHHEIH
oT00p 1O JHHHM yMeHBIeHHs HeGIarompHATHLHIX TOOOYHBIX BHIpA-
ymennit (mopGop remos-mMomuduraropoB). Haw BugHO, AuA Teopuu
eCTeCTBEHHOTO 0T60pa OT/eNBHLIX TPH3HAKOB BOBHUKAeT pPAX 3a-
TpynHeHui. fBmeHmA mwiefioTpommsMa He TOJNBKO He CHEMAIOT JTHX
TpyaROCTEH, a, HaoOopoT, elle yBeIWUUBAOT WMX. Boabmue CpOKH,
TpebyeMble 1A COTIACOBAHHOTO M3MEHEHWS OPraHOB, YBEIMYABAIOT-
Cs ellle B BHAYMTENLHOH cTeleHH.

ITpobGiemMa woamamramum HATAIKMBAETCA AEHCTBUTEIBHO HA 0ONB-
mue 3arTpyAHeHHA. UT0 9TH TPYAHOCTA He ABJIAITCA HempeoGopH-
MBIMH, TIOKa3bIBaeT IpuBefeHHBIN A. BeficMamoM marepmaj, racamo-
muiicss pasBUTUA [OBOJHHO CIOKHO KOOPIMHMPOBAHHBIX allapaToB B
XUTHHOBBIX 9acTAX KOHEYHOCTeH m democrell macexomsrx. Ommaxo
MBI KaK pas 3/mech WMeeM [eJ0 CO CPAaBHUTEIHHO ABTOHOMHOW CH-
CTeMOH KOYKHBIX MOKPOBOB M NPHUTOM Y KUBOTHBIX C TUIOM pPasBH-
THs, OMH3KAM R MO3amuHOMY. B 5TOM ciyuae BO3MOMHEI He3aBHCH-
Mble m3MeHeHUs Upu3HakoB. llpu Gomburoit umenenuocT: ocobeir B
nomyjaAnuy W OBICTPOH CMeHEe MOKONEHHT TMOAGOp COOTBETCTBYIOIIUX
Kombunaiuii, 0YeBHAHO, He COCTABISET OONLUIAX 3ATPYAHEHHI.

WNnaue pmeno momxHO 06CTOATH y IIOBBOHOYHEIX JKABOTHBIX C pe-
TYJAAUUOHHBIM TAMOM pPa3BUTHA, TOPA3N0 MeHbIeld abCoNITHOW Ymc-
JdenHOCcThI0 M Oolee MeHjeHHON CMEHOH IMOKONEHHH, YeM y HACeKo-
Mbix (B o0mem). 37ech HEOCTATOIHOCTEH OOBLIYHBIX HEOLAPBHHUCTH-
9eCKIX mpeACTaBiIeHuUil JAOJUKHA CKAa3aThCA ¢ 0c000il pe3sKocTbIo.

Mesxny TeM y IIOBBOHOYHBIX, H OCO0EHHO V BEHICIINX HO3BOHOY-
HEIX, HeCOMHEHHO HMeIOT 00JIbINOe 3HAUEHHE IIPOMEecCH HeI0CPefcT-
BeHHoro mpucmocoGieHWA OpPraHOB K IPOM3BOJUMON uMmm pabore.

€ MeHbIllee 3HaYeHWe HMEIOT, 0YeBEHO, M MPOIECCH HEIOCPeRCT-
BeHHOr0 BSAWMHOr0 MPHCTOCOONEHAA (PYHKOUOHANLHO CBA3AHHBIX
Opramos. W3 aroro, ogHaKo, He cjaedyeT, YTO MBI B BOIpPOCEe O Koa-
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[aNTaluy OPraHoOB AOJUKHBI CTATh HA JAMapPKHCTCKYIO NMO3HMIHUIO, Kak
9TO [leMal0T He TOJAbKO MeXaHo-TamMaprueThl Bo riaBe ¢ . Croexce-
POM, ITONHABIINM 3TOT BONPOC, HO W AapBuHUCTH, Bpofe Jl. Ilmare.

Hecomiienno, uro B cliope 10 BOIIPOCY O 3HAYEHAN KOAfalTaIluy
OpraHoB caMyl0 NpaBHIAbNY0 mosmiuio 3aHsn cam 4. JlapBum, Xora
OH U JIOTYCTHJI YCTYIIKM B TOJB3Y NaMapkusma. JapBun, BO-TIePBHIX,
He BHAUT HeOOXOAMMOCTH B CTPOTO OJHOBDPEMEHHOM H3MeHeHHUH Bcex
CBA3AHHBIX YacTell IyTeM eCTECTBEHHOTO 0TOOpa M, BO-BTOPBIX, NpH-
HEMAaeT, 4TO (BINAHNE YIDa/KHEHHA, IepefaHHOe 110 HACTe/ICTBY,
a TaKkKe B3amMofeiicTBue dacrell, BepoATHO, WTPAJ0 IIPH ITOM ONHU-
HAaKOBYIO HIW fae OoJee BaskHYIO poiab». Pasdupad npumep ¢ ode-
umem, U. dapsur npogomxaer: «llo mepe Toro, Kaxk ToOCTeIeHHO YBe-
JAMUUBAJICA BeC POTOB, MYCKYJBI IIeW U KOCTH, K KOTOPHIM OHH TpH-
KPemIAglTcsa, TarMe CTAHOBWIHCH TONINe M CHJIbHee; a 9To
u3MeHeHNe ONATH-TAKH OTPA)RAJOCh Ha TYJNOBUIe M Ha HOrax. Mu
TaK/Ke He JOJKHLI YIIYCKaTh M3 BHUAY TOro (akra, 4to, CyAd II0
aHAJIOTHH, HEKOTOPHle YaCTH Uepelra W KOHeUHOCTEH ¢ caMoro Hadaia
OBLIN CKJIOHHBI H3MEHATHCSA COOTHOCUTEIbHBIM 00pa3oM. ¥ BeJHdei-
HBIH Bec poroB felicrBoBas TakMKe HEIIOCPEICTBEHHO Ha Yepell, BPo-
fie TOTO, KaK eCIU U3 HOTH cO0AKHM BHIHMMAETCS OfJHA KOCTh, TO MPY-
ras, KOTopoil NIpUXOJUTCA Telepb OXHON TIONAeP/RUBATH TAH{ECTH BCe-
TO TYJOBHINA, CTAHOBUTCA Ooasile m toame». «Haxomewm, mus pocra
YBeJIMUeHHBIX MYCKYJOB W [JIf TOIOJLEHUsS HOTEPh OT H3HANIMBAHIL
X morTpeboBalcs YCHIEHHBIH HPHTOK KPOBW, a cle0BATENbHO, KO-
INYeCcTBO THINK JOKHO OBLIO YBENIMYHTHCS; a HJSA JTOTO OIMATH-
TaRU TOTPe00BaNOCH YCHJIeHHE OPraHOB jKeBAHUS, IIHINeBapeHus,
OBIXaHHA U BLIAENEHNS ),

3mech sAcHO BuAHO, uro JlapBMH paccMarpuBaI NpoGieMy Koamai-
TAIUN OPraHoB BO Beeli ee monHote. B paccy:xuenun [lapsuna ume-
erca JHINb OfHA HEeHY/KHAA YCTYIKA: (BIHAHWE YIPAKHEHUS, nepe-
dannoe no nacaedcrsy», crellaHHAs UM TOJ JABJIEHUEM JaMmapKNCT-
CKNX KpHTUKOB. [{elo B TOM, Uro B3flech COBEPINeHHO U He HY/KHO
NpUHUMAaTh ITepefavdy TI0 HacJIedcTBY pe3ylIbTaroB yIUpajiHeHHL
[ paspemenus AaHHOI 11po0aeMbl BIIOJIHE OYAeT AOCTATOUHO, €CHH
MBL TIPOCTO Oy/eM CUYHTATHCS C HECOMHEHHBIM H BIIOJIHE OYEBUHBIM
(arTOM B3AMMHOTO IIPUCIIOCOONeHHA vacTteil, 00yCIOBIEHHOTO Cylle-
¢TBOBaHMeM (PYHKIHOHANLHBIX MeMAy HuMil sasumcumocteil. OpuuM
cI0BOM, 0OeccllOpHOe «BJIHAHNE YNpasKHEHHSA» caMo Mo cefe gocTa-
TOYHO IS YCTPAHEHHs BceX TPYHHOCTEH, CBA3aHHEIX ¢ Teopuel
ecTecTBEHHOTO 0T0Opa, IpH OODBACHEHNN 3BOMONKN KOOPAHHHPOBAH-
HBIX YacTell opranusma.

Ms1 cunraem Gomswoir saciayroit akag. A. H. Cesepuosa, uro of
UMeHHO B Takoil ¢opme HameTwsa pasperieHue 3TOH TPyMHOI IIPO-
omemsr. A. H. Cesepros mpepmonaraer, 4T0 9BONIOIHA MHOTHX MOP-
doTornuecKX TPH3HAKOB [POUCXONUT OJaromaps (yHKImOoHAILHOH
ROPPEIALNH ¢ HeMHOTMMHM I€PBHYHBIMH HACIeHCTBEHHBIMH H3MEHE"
nuamu. Ilpasja, Takoit mogxon k sroil npoGieme Tpebyer mpH3HaBUA
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Tor0, 4TO B CIOKHOM OpraHM3Me UHAUBUIyaiabHasg TpHCIOCOOIAe-
mocTh Uacreil BoOGIIe BO3MOKHA, T. €. 4TO0 (PYHKIHOHAJILHBIE HX
COOTHOLLIEHHSA DPEryIHPYIOTCA CyIiecTBOBAHHEM CHCTEMBI I1eJeco00-
pasHbIX KOPPEISAIHOHHBIX MeXaHW3MOB. JTH jKe IOCTeaHnue MOTYT
OBITH TOJBKO PE3yJbTaTOM JOJTOTO IIporiecca HCTOPUIECKOT0 pasBu-
tusa. Tawoit wopnxom sBiseTcs OQHAKO OMpPaBRaHHBIM, TaKk Kak, II0
KpaifHeil Mepe y II03BOHOUHBIX KHBOTHBIX, MBI NEHCTBHTEILHO B3HA-
eM CYIIECTBOBAHKE CIOMKHOTO KOPPeJAIMOHHOI'0 amnapara, peryiu-
pylontero dopMoobpasoBaime OT/ENbHEIX YacTeil,

1. PasBurue xoppeisAnuoOHHBIX CHCTEM

Bo Bpemsa wmHmWBHIyalbHOrO pAasBUTHA OpPraHM3Ma €ro OTHeNb-
dgble YacTH DPAa3BHBAIOTCSA B W3BeCTHOH B3aBHCHMOCTH ApYyr OT JpYra,
¥ 910 Hac He MosKer yaupuTh. COGCTBEHHO B3aHMOCBA3bL dacTeill pas-
puBaiomelics 0cobl @ ecTh Heuro IepBUUHOe, a UX pasjielleHHEe ecTh
pesyabrar auddepennuposkn. Ognaxo ¢ auddepeHINPOBKOI opra-
HEU3Ma CHCTeMa KOPpelALHH YCIOKHsAercA, XapaKkTep B3aNMO3aBHCH-
Mocteil wacreil, xoHeuno, MeHsercda. Mmorma Kamercs, 4UTO OTHEIb-
HBIE OPraHOTeHe3bl CTAHOBATCS BIIONHE aBTOHOMHEIMH. OgHAKO MBI
yiKe BHJIeNH, UTO 9Ta ABTOHOMHOCTh HMeEeT BecbMa OTHOCHTEILHOEe
3HAUeHUe M, BO BCAKOM ciyvae, flajJeKa OT He3aBHCHMOCTH.

Hcropuueckasi auddepeHImpPOBRA KOPPEINALNOHHEIX CHCTEM HJET,
IIlECOMHEHHO, 110 TYTH pacuJeHeHus OOI[UX CHCTEM Ha 0oiee dact-
mele. Ecam cucrema «IepBHYHOTO OPralmsaTtopa» B OHTOTeHE3e pac-
YWIeHAeTC Ha YacTHHIE (BTOPUYHBIe» WHAYKINOHHBIE CHCTEMBL, TO
3TO B KAKOW-TO Mepe OTpajKaeT U UCTOPHUECKHH Xof HopoGHOYO
pacureHenns. I coiRaneHmio, cpaBHUTEJLHBIH METOJ eIle HeIocTa-
TOYHO HCIIOJb3yeTcsi B MeXaHHKe pas3BHUTHA U TPYAHO 9TO BechMa
BePOATHOE TOJOKeHHe WIICTPUPOBATH KOHKPETHBIMH NAHHBIMM,
Bee ke, ¢ momompio mpuBiedeHHs MaHHBIX CPaBHUTENbHOH MopQo-
JOTHH, HEKOTOpPhle IIPOIecchl HCTOPHYECKOTO pacuIeHeHHsA NHAYK-
IMOHHEIY CHCTeM HAUMHAKT yiKe IIPefCTaBIATHCA B 0olee KOHKpET-
HoM Bufle. flcHo, 4T0 B NEPBHYHON HHAYKIMOHHON cHCTEMe, YacThIO
B cmily cBOMicTB caMoro MarTepHala, 4acThi0 B pesyibraTe KOHTAKT-
Horo BsauMofieiicTBHA BHAN(QPepeHINPOBHIBACTCA HEePBHAS IIACTHH-
Ka OJHOBpEeMEHHO ¢ B3avYaTKAMHU Ba/RHEHIINX OPTaHOB YYBCTB — Op-
TaHOB B3peHHsA, OOCOHATENBHEIX W CHYXOBBIX ILIAKOA., OTH OpPramsl
IYBCTB JleTePMHHHPYIOTCS OfHOBPEMEHHO BMecTé C I[@HTPAIbHOI
Hepsuoif cucreMoil B TOM jKe KOHTAKTe ¢ KpHIIIEHl MePBUYHON HKMII-
ku. Opgmaxo ortum opramsl 0060co0NAOTCH 0T TEHTPAILHON HepBHOIM
CicTeMsl W HavyWHAIOT IPHOOpETaTh caMocToATelbHOe s3HaueHme. Op-
TaH 3peHus eime MOJHOCTHI0 BXOZHUT B COCTAB HEPBHO IIIACTHHKM.

Pran obomsHuA o0ocobasercsi HA HepefHeM ee Kpae. B passurum
OH yike momyuaeT caMOCTOATENLHOCTH H MOJKET, I10-BUANMOMY, OBITH
MHAyumpoBaH Kak CaMOCTOSITENbHBI OpPraH TPH HOJHOM OTCYTCT-
BUu nepepmeit wactn mepsmoil miacturrm (O. IImamsrayzeu). Ciy-
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XOBBle INIAKOJIGI BHOXAHE 0060coGunuch or HeppHOH mmacTHEKEA. Omp
MOryT Tal)ie, KAK B OpPraE OOOHAHWA, Pa3BHBATbCA HEe3aBHCHUMO OT
nociefHeir (1. €. CaMOCTOATENBHO HHAYIUPYIOTCA IIOACTHIKOR —
O. OImansraysen). OnHaxko BMecTe ¢ TeM OHH MOTYT OBITH WHIYIM-
pOBaHH ¥ He3aBHCHMO OT IIOJICTHJIKI — 3a4aTKOM IIPOJIOJITOBATOro
Mo3sra. B aroM ciyuae polb WHAYKTOpa TIePEXOJUT ysKe K CcocelHei
cucreMe (K MO3TY), ¢ KOTOPOH JaHHBIN OPraH CBA3AH.

BoroBasg wmesomepma (WMeHHO GOKOBAafA IUIACTHHKA) SBISETCS,
01eBHIHO, NePBUYHBIM MHIYKTOPOM NAapHBIX KOHEYHOCTeH, JOKalM3a-
A KOTOPBIX CBsisaHA ¢ [efcTBHEM KAKHX-TO MO00ABOUHBIX MECTHEIX
pausamii (Tuna rpaameHToB). OgHAaKO B BKCIEPHMeHTE BeS IIPOMe-
JKYTOUHAs 00JacTh Me30fepMbl HA OOKY TYJOBHINA MO3KeT OBITH aK-
THBHpoBana (myTeM HepecaAk: Oollee AKTHBHOM TKAHU, KaK CIYXO-
Boll MyBBIpeK HAU OGOHATeNbLHHEH MeIIOK) H TaKHM ITyTeM MOTyT
GBITH TOJNyUeHH J00aBouHBle KomewHocTd (Bammuckmit). Itu Qaxrh
HOBBOJISIIOT BBIBECTH 3aKJIIOUCHHNe, UTO IIePBOHATATHHO Ha GOKY OblIa
HellpeDhIBHASI INIaBHUKOBAA CKIAJKA, PasBHBaBIIasics B eWIoH HH-
NYKINOHHON cucreMe (B KOHTaKTe OOKOBOH Me307iepMBI ¢ BKTOMEp-
moit). [luddepentumanus crIagkm Ha TepegHEWA W 3agHANl TapHBeE
IJIABHUKH CONPOBORANACH U BTOPHYHBIM BhIfleIeHHeM 0ojiee aKTUB-
HBIX (MOMHHHPYIOIMHUX) o0jacTell MHAYKIMOHHON CHCTeMBI Ha Mepej-
HeM U 3afHeM ee KouIle. OpmEako fae y am¢uouit cBoiicTBa ImepBud-
HoHt cmceTeMh emle He yTpadeHBI; HTO IIOKA3bIBaeT, UTO BTOPHYHEIE
cHCTeMBI IIAPHBIX KOHEUHOcTell o00pasoBajmch MAeHCTBUTEJNLHO HyTEM
BBIJIENIEHNST U3 DTOH IePBUYHON CHCTEMBI.

Bmecre ¢ TeM, Kak MBI 3maeM, CUeMU@PUIHOCTH PEAKIHE OTIpe-
JelsieTcA caMUM pearupyIOmUM MaTepHaloM, W I03TOMY BOCCTAHOB-
JeHNe aKTHBHOCTH IePBUYHOHE GOKOBOH HMHAYKI[HOHHOW cHCTEMBI HpH-
BoguT y amMpuéuii K o06pasoBaHuic TUNAYHON NATHIIAJION KOHEYHOCTH,
a He K pasBUTHIO [aBHO yTPAaueHHON GOKOBOH CHKIAAKH WIH MJIaB-
mura (B. Bamuncknit).

HKpome rakoro mporpeccumBEOro pacuieHeHHS WHAYKIUOHHBIX CH-
cTeM, B TedeHWE IIpoIecca SBOJIONNH W3MeHseTcsi W XapaxkTep B3a-
HMO3aBHUCHMOCTell MERAY OTHeNbHLIMH opraHoreHesaMmu. Wsmensiorcs
cpeficTBa cBA3W M H3MeHATess gopmbl pearmpoBaHus. CoOcTBeHHO
roBOpA, 3TO IMOUYTH Ta Ke NpoGieMa HBONIONMOHHBIX W3MeHeHHH B
PeaKkIUOHHBIX CHCTEeMAaX OpPraHm3Ma, KOTOPYH MH YiKe pasOmpali.
Ho ronpko MBI TOrma orpammuminch pasbopoM H3MeHEHHHA B peak-
OUAX OPraHu3Ma B CBA3M ¢ H3MeHeHHeM ()aKTOPOB BHeIIHeHd Cpejsl,
a Tellepb MHI TOBODHM 06 M3MeHEHWAX BHyTpPeHHeH cpejisl U cBA3aH-
HBIX ¢ 9TUM H3MeHeHWIX B peaKIUAX OpraHmaMa M ero gacreil.

KaxoBrl ncrounuku 91ux usmeHermi? Msl yie MHOrokpatHo OI-
MevasiH, 9TO Bce HOBOE CTPOUTCA B Ipoliecce IBONMIONUU Ha (ase Ha-
ciaefcTBeHHON m3MenumBocTH (T. €. MyTammii, M0 COBPeMeHHOH Tep-
muHONOrHA). Kaknasg Myramusi O3HavuaerT H3MeHeHHe HODMBEI peak-
Ouid opraEM3Ma M BBIpayKAeTcA I[03TOMY B HHIUBHAYAJHHOM
pasBUTHH, Tpe;kJie BCero B HapyMIeHWH TedeHUsa MopdoreHeTHdyecKHX
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nponeccos. Hacnencrsennsie, 1. e. BEyTpemBHe, (JaKTOPHl MH[UBHY-
a7BHOTO PasBUTHSA (IBIKYINNe ero CHJIbI) HOPOABIAKT cBoe AeiicTBue
po B3AMMO3ABHCHMOCTAX dYacreil paspmBalolferocsi oprasmsma. Cie-
JOBATENBHO, Kaxdas MYTayuUs 03nauaeT UMeHeHUe € CUCTeME MOp-
goeenerureckuxr koppeasyuil. IlosToMy Rampas Myranus 3axBarhl-
paeT H3BECTHYI 00JacTb IporeccoB HHAMBHAIYANbHOIO pa3BUTHA,
a He W30JHPOBAHHBIA mpollecc pAasBUTHA OTHAEILHOTO IIPUBHAKA.
MHOMKECTBEHHOCTh BBIPDAIKEHHSA, T. €. ILIEHOTPONN3M, SMBIAETCH B
gonbUleil uIm MeHBIIEH cTeleHE 00a3aTenbHOll XapaKTePHCTHKOH
Ra)K0I MyTamum.

Taxum o0pasoM, Mbl MOKeM paccMaTpHUBATL HacJeJlCTBEHHDLIE U3~
MEHCHHS C PasHBIX cTopoH. Mbl ormeuaem, uro Myraums: 1) wme-
gseT DEeaRIUOHHYI0 CI0cOGHOCTh OpraHm3Ma M ero TKaHeHl Ha pas-
HHX CTAJIMAX €ro PAas3BHTHs, B CBABH ¢ DTAM 2) MeHSeT XapaKTep
moporeHETHYECKAX B3aMMO3aBUCHMOCTe!i W B pe3yibrate 3TOrO
3) MeHseT BRIpasKeHHe (IPU3HAKOB» OPTraHm3Ma.

B mpomecce woMGuumpoBamms Myrammii cosfaiTcs (BMecte ¢
MOIU(AKANONEHMA M3MEHeHUAMHI PeryiIaTOPHOr0 XxaparTepa) HH-
AuBHAyalnbHbIe pasiuuds, Xapakrepusyemble: 1) ocoGenHOCTSIME
CBOEr0 PEarHpoBAHMA Ha pPAasHbIX cTafuAX, 2) H3MeHEeHAAMU B CH-
creMe MopdloreHeTHUIeCKNX Koppenanuil u 3) ocoGEeHHOCTAME B CTPOE-
HAN OPragEM3Ma M ero PyHKIIAX,

B ppomecce ecrectBemmoro orbopa mambolee BHIrOTHBIX QoOpM
pearmposanusi (I), ompenensieMBHIX, MeskAy MPOYNM, W H3BECTHOM
yerofiumpocThio B mpoueccax passuTms (2) cosgaioress TaxaM ofpa-
3oM Hosble opmbl oprammsarum (3), obmajaiomme HepegKo PasiHy-
HEIM BHIpaJKeHWEM B PasHBIX YCIOBHAX BHeNrHed cpepbi, T. €. CIO-
co0ubie K agantmBubiM Mopundurammam (7). Takmm oGpasow,
HepecTpoiika cumcreMbl MoporeHeTHiecKHX Koppemaumit ecrb 00s3a-
TeJIbHOE BHIPAKEHME IIPOMECCa HBOJNIONUA OPTaHHIECKHX (OpM.

Pacemorpum meMmEOro Onmsite OYTH TIePecTPOAKE CHCTEMBI KOP-
pensnnit. Benp siaeMenTaprbie M3MEHEHHS, XAPAKTePU3YOLTAE OTAeNb-
HEIe MyTaldM, [MPeACTABIAIT cOGOH COBHrM M HAPYIEHUS (HOPMAJb-
HBIX» cBf3ell, BeylmIde JAIb K HAPYIIEHUIO CTPOGHHSA OPraHA3MAa 1
€ro cooTHOIIEHAH co cpepoit. Ha sroit Gase awmmis B Tpolecce KOM-
OMEMpOBAHAS MHOTHX MyTaIlldii W ecTecTBEHHOro 0T0Opa STAX KOM-
Ommanuit cosgaoTcsas Oolee TapMOHHUHLIE M YCTOHUUBLIE CHCTEMBI
CBA3ell, MpHBONAMNE K OJarONPHATHOMY W3MeHeHHI0 OpraHu3alun
COOTBETCTBEHHO MEHAIOIINMCS YCIOBUAM BHEIIHEH cpefbi.

B sBnemusx miefforponmsma myramuit, o6pasyiomux cepoil Mare-
Puan muas mocTpoeHHA KOPPEIANMOHHBIX B3aBACHMOCTeH, MOMKHO 00-
HApYXUTH [Be CTOPOHH WM JABe (POPMEl HX BHIpayKeHHA — MHOMe-
CTBeNHOe, Wiad HoJAUMOP(PHOE, BHpaKeHIEe MYTAalUA ¥ MHOTOCTEIeH-
Hoe, min moaugasuoe, ee serpaskenne [Ilmansraysen, 1940].

B nepsom ciyuae m3MeHeHHe cKas3biBaeTca B paslImuHBIX, Mopdo-
TeHeTHYecKN MeKAY coGoif Kak OyATO He CBABAHHEIX YACTAX Opra-
Hu3Ma, ITH COOTHOWIEHUS OMPEleNAIOTCS 3aBACHMOCTHI0 TEUEeHIS W3-
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BECTHBIX BHYTPHUKJIETOUHHIX IIPOLECCOB OT MONOKeHHSa u Auddepen-
nuposKky »tux 4acreil. Tarwme runuuHEe «(PeHOreHeTHUECKHE)
KOPPeJIANUN XapaKTePHsl B 0COOEHHOCTH MIsI OPraHU3MOB € «MO3auy-
.HBIM» pasBuTHeM. BsammofeilicrBme uacreil orpaHMYHBaeTCsS B BHa-
YUTeSbHOH Mepe B3aWMOJEHCTREEM sApa W IUIA3MBI B OTHEJIHHBIX
KIeTKaX. ¥ CIO;RHEeHNsl 9THX B3aNMO3aBHCHMOcTell B IIporiecce 3BOJIO-
OUH HENOCPeACTBeHHO CBA3AHEI C YCIOKHEeHHAMH B HuddepeHInpos-
Ke caMoro opranmsMma. B Irpoimecce »ssodionmu oba psga M3MeHeHuit
uayt napamiensno. AuddepeHnuposanne OpraHu3Ma 03HA1aeT ycTa-
HOBJIeHHE Bee Oosiee TOHKO AudepeHIINPOBAHHBIX peakHuil HAa W3Be-
CTHBI® TIPOAYKTHI KIETOYHOro o0MeHa.

Bo BrOpoM ciyuae — MHOTOCTEIIEHHOTO BRIPAIKEHHA TLIEHOTPO-
nuaMa — MBI UMeeM 0oJiee HHTepecHble BaBHCHMOCTH, TpPHOOpeTa-
oinue ropasfo Gonbliiee 3HaveHHWe B IIPOIECCe SBOJIOMHUH. XOPOIIIM-
MH TpUMepaMu TUIeHOTPONMBMA TAaKOTO POfia ABJIAIOTCS B3aMMO3aBU-
CIMOCTH, yCTAHOBJIeHHHIe MHOIO Yy JoMamHEHX Xyp. B caydae
MOXHOHOTOCTH MOKHO OTMETHTH KaK 11ePBHYHOE BH/IIMOE BHIPAsKEeHIe
KOHIEHTPAUMI0 MEe3eHXUMbI TION KOKeH IocTakcHaJbHoro Kpas 3aj-
Hell KoHeUHOCTH. JTO BefeT 3aTeM K HapyUIEHUI0 HOPMAJIBHOTO pac-
MOJOKeHNA velnyHd Ha I[eBKe, W, OYEBHIHO, B CBA3M C DTHM, TaK:e
K BsaKiajike psaga 1mepbeB. ITO — BTOPHYHOE BHAMOE BEIPAKEHIle
«MyTanum» (BepHee — NpH3aKa mopoibl). Mesenxuma, ujymas Ia
WOCTPOEHHE 3ITHX 3aKJIANIOK, MMeeT SBHO CKEJNeTOTeHHOE IPOUNCXOM-
IeHHme, W B CBfABHM ¢ ITHM 00Jiee WIH MeHee HeAopasBumBaioTcs (Pa-
JaHTH 4eTBepTOro mnaibila (OpaxmpmaxTuiama), majell uarmbaerca Ha
TBUIBILYK) CTOPOHY M Ha HeM HejopasBmBaercA HOToTh, 00 »THX HW3Me-
HEHHAX MOJKHO TOBOPHTL KaK O TPETHIHBIX BBIPAIKEHHMAX [NaHHON
Myrauumn MoxHoHoroctd. Ilpw pasBHTHE X0Xad4 Yy  HEKOTOPHIX
ryp (rymamer) ofmapyskuBaercss emle 0ollee CIOKHAs Tiellh 3aBUCH-
MocTeli.

IlockossKy B ciaydae MHOTOCTETEHHOTO BBIPAKEHUS H3MEHEHNA
OJTHOTO TeHa MBI MMeeM SBHBIE 3aBUCHMOCTH B M3MEHEHNH pAma Mop-
doreHeTHUECKUX TPONECCOB, MBI B 3TOM CJIyUae MOYKEM € TAKHM ;Ke
OpaBoM TOBOPUTL 00 BIEMEHTAPHHIX MOP(OreHeTHIECKUX KOPPe-
OHAX.

MHuorocremeHHOe BBRIpAJKEHNE IIEHOTPOIMAMA MOMKHO cefe mpefi-
CTAaBUTh KaK pe3yJbraT IOCIe/0BATENbHON peanm3allun H3BeCTHHIX
pearumit. OJHAKO B 3JTHX DIEMEHTAPHHIX H3MEHEHHAX HET HHIero
OIaroTPUATHOTO, W eCIN B H3BeCTHOW oGcTaHOBKE caMa MOXHOHO-
rocth MoKer upmoGpectn (m melicTBUTENbNo TIpPHOGpPETaeT y MHOTHX
[THI[) TIONOKUTENLHOE 3HAYEHHe, TO CBASAHHAA ¢ HeK OpaxmgaKTH-
auA ecTh HeONAroNpHATHOE M3MEHeHHE, KOTOPOe HOJKHO OLITh IOJaB-
meHo. B camom fleme, HachefcTBeHHas N3MEHYHBOCTH  HTOTO
NpU3HAKA OYeHbL BENHKA, UTO CaMO yyKe YKasbiBaeT Ha CYyIecTBoBa-
nue MOAN(PUEATOPOB, €CTECTBEHHBIM OTGOPOM KOTOPHIX OpaxHparTd-
aus Mosker ObITH ycTpamema (m B caMoM Jele ycrpamema, Hanpi-
mep, y dasepoeir). Ycerpanenne noGQUHBIX BBIpA:KeHHH MyTamill
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03HaUaeT, ONHAKO, KaK Pa3 Mpomecc IepecTpoilku MOpgoreHe TAICCKAX
gapucuMocreil. B mpomecce sBouronum, TakuMm oGpaszom, Bce Hebmaro-
ppHATHBIE BHIPAKEHUS [UeH0TPONN3Ma IOAABIAIOTCH, 8 BCe ION0A-
relbHble BBIDAKEHHA 3aBHcuMmocredl, Haobopor, cTaGHIM3UDPYIOTCA.
TaxuM 00pasoM, B 1poljecce ecTecTBeHHOro orfopa 3a c9eT ABIERUI
MHOTOCTEIIEHHOT0 Tiaeiorponmama (Ka® maTepmana s orGopa) co3-
naeTcA cucTeMa MopQoreHeTHiecKuX Koppensamuil. B mpomecce cra-
frIN3HpYoIIero oTéopa, T. €. B pes3yibraTe dIUMHHALNA CIyYaHHBIX
yKIOHeHU# OT HODMEI, chcTeMa Hambojee BajiKHBIX KOpPENANHUIl I0-
jyuaer Bce Golee BHIpaskeHHBHA peryiasropsiii xapaxrtep [IlImams-
rayse, 1940 a, 1941]. B orom ciyuae mexammsM MUZHBIAYAIIBIIOTO
PaBBUTAA OKa3hiBaeTCH Hanforee o0eCIeUeHHBIM OT PAa3JIHTHEIX €ro
gapymenni.

B mpouecce 9BosONEH MPOMUCXOJUT W M3MeEIENNe CPENCTB CBSABH.
Mu paske pasOuWpanm yse HEKOTOpHIe NPHMEpPHl TAKAX HW3MEHEHHH.
TopmonanbHsle (GaKTOPHI PAasBUTHSA MOTYT B TeueHHe SBOJIONUA 3a-
MeHATHCA HHBIMH HaCleJCTBEHHHIMU (axkTopaMd. TakwX IpPEMepoB
MOKI0 TPHBECTH IEMalJo, B O0COOEHHOCTH B OTHONICHHW pPa3BUTHI
BTOPUYHEIX TIOJOBBIX IPH3HAKOB. ¥ OONBLIIMHCTBA OJeHe# pora BHI-
pactaioT ToJ BIHUSHHEM MY;{CKOTO II0J0OBOTO TOPMOHA, a Y CEeBepHO-
r0 OJeHA OHHM pa3BUBAIOTCA HE3aBUCHMO OT Hero y o000HMX II0JIOB.
Y KypHHBIX W MHOTHX JPYTHAX ITHI[ HOJOBHE DPasInius B XapaKTe-
pe W oKpacKe OIepeHIs 3aBUCAT OT IIOJIOBOr0 IOPMOHA, a ¥ BOPOOH-
HHBIX ITHI OHW He3aBUCHMBL. Tar ke Mensercd 3HaueHHe HHTYK-
OUOHHBIX B3amMmopeiicTsuit. U 3ech BO3MOKHEI Bce IEpPEXOAbl OT
JAPKO BHpaKeHmHo#l 3aBmcuMocTi K 6ojee WM MeHee THMHTHOMY
«caMoqud e peHIHPOBAHWIO .,

B sroMm cnyuae smavenme akTUBMPYIOI[EH CHCTEMBI IEPEXOJHT HA
Apyrue YacTu OPraHH3MA, PA3BHBAIOIIHecA pamblle, a Pearnpyromas
CUCTEMA B CBA3BW € 9TUM paHblle TepseT CHocoGHOCTh K peaKI(du.
Tarkum oGpasom, vy OecxBoctbix ampulmit HaGIOXAIOTCA pPa3TUIHBIC
CTeIleHH 3aBMCHMOCTH 00pa30oBaHus XPYCTAJIAKA OT TIa3HOTO GOKa-
nma. Hambomee snpro soipaskeHa ora 3asmcmMocth vy Pelobates fus-
cus, s3arem omWa BechMma riayGoxa y Rana fusca w y Bufo bufo,
HecKONLKO OoJee orpadmueno Jaumns3oofpasoBanme y Bombinator,
y Rana arvalis m y Rana esculenta, a y Bufo viridis oGpasoBanne
XpycranmKa HjeT IIOYTH HesaBucumMo (T. €. OKasbiBaeTcs paHee Jie-
repmurnposannbiM) [Ilomos u mp., 1937]. ¥V tpmroma ammsoo6pa-
30BaHMe MABHO 3aBHCHMO OT TJIA3HOTO OoKaxa, a y aKCOJOTHsH, To-
BUIMOMY, He 3aBHCHMO. 110700HBIE jKe pasnuums yAaloch ycTaHo-
BATH W JIA TePBHYHOTO OPraHM3aTo0pa, MERAY XBOCTATHIMH aMu-
Ouavm m GecxBOCTEIME § BOOGME I oYeHb MHOTHX ciydaeB. Ca-
MBIt hakr QmaoremerMuecKON 3aMeHBI OXHOTO HHIYKTOPa APYTHM
BO3MOsKeH TONBKO TOTOMY, 9TO OTHEJBHBIM OpraHoreHnes OKa3bIBaeT-
CA BO MHOrHX CIy4adX JAeTePMUHUPOBAHHEIM He OFHUM HHAYKTOPOM,
a meyMsa wim Goxee. llpmnnroch maske BBeCTH TOHATHE «IBOMHONO
oGecrievonmsy. Jleno 3mech, KOHEUHO, He B «0GECIEUeHUN) H3BECTHO-

7 U. U. Mmansraysen
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ro MopdoreHeTdIecKoro Ipomecca. DBBefleHHe TeneoJOrAYECKOT0 Mo-
HATHA He MOKeT HaM TNOMOYb pasobparhesd B 9tux ABileHmAX. Oue-
BHJJHO, TaKue COOTHOINEHHNA OOBACHAKITCA HCTOPHYECKAM DAasBu-
THeM KOPPEeJANUOHHHIX CHCTEM — [0 Bceil BEPOATHOCTH, IIepexofoM
OT CJIO/KHOI O0GYCIOBICHHOCTH H3BECTHOTO Ipoijecca K (oiee IIpo-
croit. Ecim maciejcTBenssie MexaHH3Mbl PasBUTHA CTPOATCA BCeTHa
Ha 6ase cymecTByoOIqNX (T. e. HCTOPUUECKH CJIOKUBIINXCA) COOTHO-
nieHuil MeKIy OTHeNbHHRIMH IIPOLeccaMi, TO BC€ T0 CTAHOBHUTCA [O-
BONbHO TOHATHBIM., OTHENBHBIH oOpramoreHes He MORET IPOTERATH
He3aBHCUMO OT CBOEr0 OKpPY/KeHHA — OH BCerJga ecTb pe3yabrar
B3aMMOJIECTBUA JAaHHOIO OpraHoo0pasylomero Martepuaita ¢ axrTo-
pamn BHemHelt (mo oTHOmEHWI0 K sToMy MaTepmany) cpepbi. Cire-
MAPUYHOCTh €0 PearIuil oIpejieliseTcss HACHe[CTBOHHBIME (QAKTO-
paMu pasBUTHSA, BO3PACTOM, XapakrepoM nuddepeHIuPOBKY U (PYHK-
NMHOHATBHBIM COCTOSTHMEM Marepuaia. Marepwaa pearmpyer Ha Bce
axropsl cpegbr Gonmee mam Medee crenuduuno. B mpornecce meropu-
YeCcKOr0 PasBUTHA OpraHmaMa JOJUKHA ObLNA YCTAHOBHTHCA «HOPMATb-
Hasi» OPraHOTeHETHMYECKAsT peaKknusa Ha (HOPMANbHOE» ORpPYIKeHHe,
T. . Ha Bce BO3felcTBHA, MoXoAAmue N0 gamaoro mMarepuana. OueBup-
HO, OCHOBHOE BHAYEHWE IIPM HTOM HMEIOT BO3MEHCTBHA, MOXOMAIIIe
0T HemocpelcTBeHHO IPHJeraoInux TKaHeidl m opraHoB. Tax Kar Jeii-
CTBYIOIIME (PaKTOpaMM, OUYEBHIHO, ABJIAITCA TPONAYKTH oOMeHa,
BBIJIeJISIEMBIE COCEeIHUME YacTAMH, a BTH IPOAYKTH CIHeNUUIHA
(cooTBercTBenHO muddepeHNAPOBKE M, CIeHOBATENBHO, Clemudird-
Hoct (DYHKIMA OTHENbHHIX dYacTeli), To TATMHYHas HopMOoOpPasoBa-
TeNbHAA PEAKIHa CTaja BHBHBATLCA IHNIb ONPEeJeHHEIM KOM-
TIeKCOM BemmecTB. TakuM o06pasoM, HYKHO JyMarh, 4YTO II€PBOHA-
9aIPHO OfHA OmpejenenHas opmooGpasoBaTenbHas peakmus (B TomM
qmene JleTepPMANAlns) OTpeessiiach HeJbiM KOMIUIEKCOM (HaKTOpPOB.
Msr paccmMarpuBaeM MHOMKeCTBEHHOCTH JeTePMUHHPYIOIIUX (HAKTOPOB
Kaik HeYTO MePBAYHOEe W He KAaK CPEJCTBO «00ecreueHus» pA3BHTUA
Ha ciIyuyail BEOafeHWA OTAENbHEIX (aKTOpoB (BeJb Takoe BHIIAaTeHIe
BOBMOJKHO TOJLKO B Pe3ylIbrare DKCIIEPHMEHTAJILHOTO BMEIIATeJIhCT-
Ba W pe3Koil mepeKTHOH MyTanmuM — m TO W [APYyroe He MMeer 3Ha-
YeHNs B WCTOPUH OPraHMA3MOB), 8 KaK Pe3yJbTaT HCTOPHYECKOTO pas-
BUTHA W3BECTHOH Deaknud Ha 0aze QaKTHUECKH CYIECTBYIOLINX CO-
orHomennit, Mcropuueckasa cMmema (OpMATHBHLIX BIEAHHI ©
oI depeHIIPOBKa crennmyeckoro HHIYKTOPa M3 HOPMAalbHOTO
OKDY/REHHs PAa3BHBAMOIIErOCs 3aTaTKa OMPEeNIeNAIOTCS, 0YeBH/INO, CTA-
OMIMBUPYOIIEM €CTeCTBEHHBIM O0T00POM, T. €. »ANMHHANHeH BceX
VRIOHeHNHHl oT HOpMHL. TaxmMm 06pasoM, B IpoIecce IBONIOLAHU IMPO-
ACXOMUT yCTaHOBIeHHe HamOosdee Hafe/KABIX MEXAaHH3MOB Da3BHTHA
(B Bupe crnenudmYecKAX WHAYKIHOHHBIX CHCTEM), 00ecleuHMBAIOIMHX
HOPMAJbHBIE COOTHONIEHWs dacTeir B oprammsme. Hambomee orsercT-
BeHHAs PONb, eCTECTBEHHO, BHIIAMaeT Ha JONI0 ONMKafIINX THaHeHl 1
0co0eHHO Ha KON vacreli, oframaomux 00Jbllleil CTENeHBIO CHeIna-
qmzanuE u  Goxbimeidr ¢umsmonormueckoit axrtmpHOCTBM. Ilocmemmeg
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CBfI3aHO, OUEBHIHO, ¢ Golbmiell ceqU(PUIHOCTHIO BHIIENAEMBIX IpPO-
IyKTOB U ¢ 0oJiee MHTEHCHBHLHIM OGMEHOM.

TaxkuM 006pasoM, MOT [pPOU30ifTH Iepexox OT MHOKECTBeHHOM
0OyCIOBICHHOCTH K [BONHOW WM [ajKe K IIPOCTOM [erTepMUHANUN
o7IHUM COCeJHHM OpraHoM. B nommo# mepe mociefHee, mO-BATAMOMY,
HEKOT/IA He peaJu3yercs, HO TJIaBHASA PoJb OOBIYHO PaHO WM IIOBJIHO
1epexOfiiT K OHOMY OCHOBHOMY «HHIYKTOpY», HalolleMy Hamboiee
Hajie/KHOE COTJIIAacoBaHHe vacreil.

Tar, HalpuMep, ¢ yKpeIlIeHHeM Ta30Boro Iosgca Ha pedpax Io3-
BOHOYHHUKA Y Ha3eMHBIX [O3BOHOYHBIX MEMIY DTUMH YACTAMH yCTa=
gapnuBaercs Gomee TecHas cBa3b. MBI BujmM, UTO Ha OCHOBE 3TOM
CBS3H YCTAHABIHBAeTCA OLpefeleHHAss MOpJOreHeTHYecKas B3aBHCH-
moctb. IlofB3momnbie gacTn Tasa OKassiBalOT (OPMATHBHOE BIHAHIE
Ha KpectioBbie pebpa [Dragomirowa, 1935].

CymecTBoBanne Takux (HopMooOpasoBaTeNbHBIX peaKNAi Mpou3-
BOJMAT BIleUaTiieHWE 9Yero-to meifecoobpasHoro. B camoM fgere, Tak e
KaK W B IIPHCIOCOONeHWAX OpraHM3Ma K BHellHell cpege, 3Ta Iele-
coo0pasHOCTh BHIpAJKAETCA JUINL B JAHHBIX COOTHONIEHUAX. B cay-
Yae HAPYIUIEHHA STHX COOTHOIIEHHH (Hampumep, MepecagKod HHIYK-
Topa) BeA Iejecoo0pasHOCTh PEAKIUH TepPAeTcs — PasBHBAIOTCA
JUITHNE OCeBble OpraHbl, OPraHbl UYYBCTB MJH KOHEUYHOCTH B TaKHX
MecTax, Ile OHN He MOTYT fajke BBIIONHATL cBomX (Qymruumit. Ka-
MyImasicsa Ienecoo0pa3HOCTh ecTh pPesyabrar HCTOPUYECKOro pa3BH-
TAA JAAHHBIX COOTHOIIEHHH, IPHUeM ABIKYIIAM (PAKTOPOM 3Hech GbLI
ecTecTBeHHBIH 0TGOp GoJjlee JRU3HECTIOCOGHBIX OpPraHMsMoB (KOHEUHO,
OpH [MAHHBIX YCIOBUAX cpedbl). sHM3Hecmoco0HOCTh OpraHm3Ma TeM
Boie, yeM Gojiee (mpu MPOYHX PABHBIX YCIOBUAX) KOOPIMEHPOBAHO
CTpoeHHE U DPACIIONOKeHUEe OPraHoB U 4eMm 0ojiee COITAcOBaHBI HX
QyHRIUN.

Breuarienme BechMa IIenecoo0pasHoro MeXaHm3Ma MPOH3BOIAT
TaKKe PA3IUYHbIE IIPOIEcCHl PEryJIATOPHOTO XapaxTtepa. Breuatie-
HEe »TO BO MHOTMX CIyYaAX fABIgeTcss ob6MamumBbiM. Humuero mer
Iejecoo0pasHoOTo B TOM, 4TO M3 YaCTH JeTePMUHHPOBAHHOTO, HO €INe
He mudgepeHIMPOBAHHOI0 3avYaTKa pasBUBAETCA MBIl  Opra.
Tonero mpm monmoM ymasennm 4acTu oprada, HampuMep, KOHEUHO-
CTH, ocTAlOIMAsCA YacTh MOKET NATh Hadyajo Oojee WIU MeHee HOp-
ManbHOM KOHeumocTH. Ilpm OOGBIUHBIX jKe TOBPEKNEHHAX 3a4aTKa
KOHEYHOCTH MOTYT MOJYYATHCA JIHINH JBOHHUKOBHE WM eIme Golee
CIIO}KHBIe YPOJACTBA, B KOTOPHIX HeT HAYero Ielecoobpasmoro. [lemo
B ToM, UTO 4acTh Hequd)epeHINPOBAHHOrO ele, T. . OJHOPOLHOrO,
3avarKa 110 CBOEMY CTPOGHHIIO HE OTIMYAETCA OT IeJOro 3a4aTKa Hil-
4eM, KpoMe o0meil BenmawHHL. TarKoH YacTHYHBIA 3a4aTOK W He MO-
eT pas3BUBaIbCA WHAUe, d4eM Iesabil 3auarox. Horma sxe B stoM 3a-
YaTKe HaCTYIHT YiKe wu3BecTHas JuepeHIIHPOBKA, TO U3 YACTH
BaYaTrKka TOJBKO M MOMKET PasBHUTheA dacth. Hu B TOM, HE B JApyrom
MBI He BMAMM HHYEro CIIEI[HAIHHO IlesaecoofpasHoro (Bompoca o pe-
Tynanuax B momroMm o0beMe MHl 37lech He Kacaemcs, TaK KaK 3TO BEI-

7%
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XOMUT 3a Tpejesbi Hactoamell paGots!). Mul 37ech oGparTuM, OfHAKo,
elfe pa3 BHUMAHKe Ha CYI[EeCTBOBAHWE MEXaHH3MOB DPeryiaTOPHOro
XapaKTepa B CaMUX HHAYKIWMOHHBIX cHcreMaX. MbI yike pambIle Ka-
callich BONPOCA O pPerysTOPHOM XapakTepe MHOTHX MOpPQoreHeru-
yeckux peaxnumit. I[lpusemem emje opun npnmep. B rex cayuasx,
KOrJla XPYCTANHUK [Ja3a PasBHBAeTCsS B 3aBHCHMOCTH OT I1a3HOIO 6o-
Kalla, HaOmoflaeTcs WBBEeCTHAA IPOIOPIHMOHANBHOCTE MEKAY BeJIl-
YMHONW 3aKIajKM XpycTalmKa ¥ BeNMIHHON TJA3HOTO OOKaja.
IIpn »HcUepUMEHTATHHOM YMEHBIIEHUH MHOCIEeJHET0 COOTBETCTBEHHO
YMeHBINAeTCA W BEIMYMHA 3aKIaKH XpycTamlnka (Kar 9T0 IOKA3amHo
maa Rana fusca, Bombinator pachypus, Bufo vulgaris, Triton taeni-
atus u gp. onsitamu Illnemauna, Baxca, @umatosa m Manrombpa).
Ilpm sKclepuMeHTaAHLHOM COBMELIEHHH TIJIasHOrO OOKajga W XPycTa-
JMKA HeIpPONOPIMOHANLHBIX DPAa3MepPOB HaOII0/laeTca KOMIEHCATop-
HEIE pocT BTHX YacTeidl, Tak UYTO IOCTEIIEHHO BOCCTAHABIMBACTCS
HOpMaJibHOe Mekay Humm coortHomenme ([appucom). Tawas pery-
AATOpHAS TIPOMOPHUOHMAIBHOCTS MesKIy pPas3ANYHBIMU YacTAMH B3a-
UMOfielicTBYIOIHX MOP(OTeHEeTHIeCKUX cucTeM Halaofaercs 0YeHb
9acto. MBI MODKEBI M K TaknmM MeXaHW3MaM IOfOUTH ¢ HCTOpHYe-
CKOMl TOUKH 3DEHNsd, KaK W KO BCeM J[PYTUM «IeJecoo0pasHBIM» pe-
AT AM,

Eme 6onee Gpocaercsi B Tiiasa peryJATOpHEIH XapakTep SProHTH-
YeCKHX KOPPeJANUH, T. e. MOpJorelleTHISCKUX peaxIuii Ha B3aUMO-
3aBHCAMOCTD MKy AePUHUTHBHHIMN (PYHKIUAMH pasHBIX vacTeil.
A yxe ymoMHHAm 0 MHOTOYHCIENHBIX HccnemoBanusax [lerBaitnepa
[Detwiler, 1926, 1934 u nmp.] o COOTHOUIEHMAX MEKNY pasBUTHEM
HepBHBIX NeHTPOB M HepuepuiecKMX OpraHoB. llpm sKcmepuMmeH-
TATbHOM YBEJIHYEHNW O0NACTH WHHEPBAWNH IIPOUCXOMUT TIHIepPILIa-
31 COOTBETCTBYIOIMX HEPBHHIX MEHTPOB u T. 1. V3BecTHa 3aBucH-
MOCTh MKy MBIIIAMH M CKeJeTHBIMH YaCTAMH, a Takie MeRIy
00'beMOM KaKOH-IMG0 aKTHBHOM TKaHN (HAIpPHMeEp, MBIIIILI) U CH-
cTeMoll cHAGKAOIMUX ee KPOBEHOCHHIX cOcy/oB u T. m. «llerecooG-
PA3HOCTH» DTUX B3AWMIIBIX pPEAKIUil Opraiop I1a Bo3felicTsusa, mHc-
Xo[sAIe OT APYI'MX OPTAaHOB, Mbl JOJKIBI PACCMATDPHUBATHL IO TeM
JKe YIIOM BpeHHs, KaK ¢ TOYRM BPeHHs NapBHHOBCKOW Teopmn pac-
CMaTPUBAGTCS (Iellec000PasHOCTbY peakuuil opramusMa W ero OoT-
JIeNBITBIX OPTaHOB Ha (aKTOpPH BHemled cpejbl. Mbl yumThiBaeM OT-
HOCHUTEJLHOCTh BTOHl Ieqeco00pasHOCTH, KOTOpAs COXPAaHAET CBOE
3HAUeHHe TOJNBKO B ONPEeJEeHHBIX HCTOPHAYCCKH CJIO;KHUBIINXCH CO-
OTHOIIENHAX, U BMecTe C TeM IIO{UePKABAEM €e pasBUTHE B MO~
mecce NANTENHHON DBOMIONVH JRUBOTHBHIX OPraHM3MOB I[yTeM ecTecT-
BeHHOTO 0T00Opa Gojlee JKUBHeHHBIX 0CODEI.
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2. HenocpepcrBeHHoe B3anMHOe IpHCHOCOoGiieHHEe OPraHoB
B mpoIiecce MX nporpeccusHoil nudgepeHIAPOBKA

Ilo xkpaiiEeii Mepe I BBICIIHX JKHBOTHEIX MBI MOJKEM, Clefio-
paTeIbHO, NPHHATH KAk JaHHOe (aKT CYI[eCTBOBAHHA HCTOPHIECKH
pagmmmeﬁca CHCTEeMBl B3aUMO03aBHCHUMOCTEHl OpPraHoOB, CBA3aHHOU C
GIaroONPUATHBIMA [JIA JKUSHH 0CO0H, T. €. «IejecooGpPasHBIMUY MOp-
(oreHeTHIECKUMH DEAKNUAMU Ha OOLIYHBIE H3MeHeHUS OTHeJbHOTO
opraa. Ecim mamemenme cpedpi, XoTa Obl 4Yepe3 «yHIpaiHEHHE),
gpaBefieT K M3MEHeHHIO OJHOIO OpraHa, TO Apyrue, QyHKIHOHAIBHO
¢ HUM CBfA3aHHBIE OpPraHsl BO MHOIMX CJIydYadX TakmKe OKaKyTcd
p3MeHeHHBIMH, W IPHTOM B HAIpaBIeHUH, KOTOPOe YBEIHUNT JKH3-
HEHHYIO CTOHKOCTh [JaHHOTO OpraHM3Ma. MBI KOJKHBI JONYCTHATH, ITO
BechMa OOJBIIYI0 pPONb HPH HBOJONUOHHHIX H3MeHEHHAX BBICIINX
0praHu3MOB UTpaeT HeIOCpe[CcTBeHHOe B3aMMHOE IPICIIOCOONeHue Op-
ra#oB. MHOI'He BH/BI 3TOr0 B3AHMMHOIO NPHCIOCO0ICHHA ACHH 10 04e-
BHAHOCTH. TaK, HalpuMep, COBepPIIEHHO OYEBH/HO B3aMMHOE IIPHCIIO-
cobneEne BHelnHeli (opMEl DPA3IUYHEBIX BHYTPEHHHX OpPramoB. Ile-
4yeHb, HAIpUMep, HACTOJBKO NJIACTUIHA, HACTOIHKO B3aBUCHMA B
cBoeM (POopMO0OOGDPa30BAHUN OT TPOCTPAHCTBEHHHIX YCIOBHH, CO37aBa-
eMBIX COCeJHHMH OpraHaMH, 9TO HEKOTOPhie aHaTOMBl HAaXOIUIN
BO3MOIKHBIM JIOKa3blBaTh, UTO I[eYeHL BOOOIIEe He HMeeT COOCTBEH-
Hoit ¢opmbl. OfHAKO He TONHLKO [apeHXHMATO3HEE OpraHbl OKA3HI-
BalOTCA B BHICIIEll CcTelleHH NIACTHYHBIMEU — DTO KACAETCSH N TAKHX
TBepAbIX dacrell, Kak Koctu. B cycraBax MeKOy MNBYMA IOXBUKHO
CBABAHHBIME KOCTAMH IPOMCXOAHNT BechbMa MalieKo HIyIee B3aHMHOE
npHuCcHoCcO0IeHAe KAcaloN[UXesi IIOBEDPXHOCTeH, KAk 5T0 BHEHO IO
pesyabraraM ONEPaTHBHOIO BMeLIATEIhCTBA. BO3MOMKHO [ae pas-
BUTHE HOBLIX CYCTABOB B HOBBIX MeCTAX IOMBIYKHOTO cOeJMHEeHAs
PasHBIX KOCTel.

Xora ¢opMa u CTpyKrypa BHYTPeHHHX OPraHoOB, KOHEUHO, pas-
BUBAOTCA HAa H3BECTHOH HacjlemcTBeHHOH 0ase, HO OHH OKAa3HIBAIOTCA
HHIUBUAYalbHO BechbMa H3MeHAEeMbIMHI B 3aBICUMOCTH OT YCJIOBAil pas-
BATHA 3THX opraHoB. llpocrpancTBeHHBIE COOTHOMIEHNSA H (PYHKIHO-
HaJbHBIe B3aMMO3AaBHCHMOCTH SBIAIOTCSH B POJM BAayKHBIX perylsaTo-
poB opMooGpasosanua. llpm Bcex ¢pmioreneTHIeCcKNX H3MeHEHMSAX,
KOTjta m3MeHAIOTCA (PopMa, CTPYKTypa H (YHKIHA KAaKOro-mmbo op-
raHa, W3MeHAIOTCS KaK IIPOCTPAHCTBeHHbIE, TaK M (YHKIHOHAIBHBIE
COOTHOMIEHNA ¢ APYIMMH OPraHaMHd, a 9TO B CBOK odYepelb ompejie-
aseT maMeHeHHa drux mociaefmmx (puec. 28). Tak, Hampumep, mpu
YUlMHeHUN Tela y 3MeH M 3MeeBUJIHBIX SAIIEPHUI] NPOHUCXOMUT H3Me-
HeHMe (OPMH IEJOro pAfa BHYTPEHHAX OPraHOB, MPOMCXOANUT B3alIM-
HOe cMellleHMe IIapHBIX OPraHOB M HePeako HabIIoaeTcs acHMMeT-
PuuHOoe mx pasBurhe (peSyKnUA OXHOLO IIETKOro y 3Melt W xp. m3-
Menenmsa, cm. I. Schmalhausen, 1905). Tlpu smaumrensmo#r posm
IpocTpaHCTBEHEHX ¥ YHKIMOHAIBHBIX COOTHOIIEHUH BO BHYTPeHHHX
Opramax HeT OCHOBAHHA AyMaTh, 4TO BCe TAKWe HN3MEHEHUsS ommpefe-
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NAITCH HENOCPelNCTBeHHO HaclefcTBeHHmME (dakrtopamu. lfocrarog-
HO JOOYCTUTH HACHE[[CTBEHHOE M3MeHeHHe OJ{HOTO opraHa, 9To0BI HO-
HATH, 9T0 W BCE OPraHbl, CBA3aHHHE C [JAHHBIM OPraHOM, ROIACHEBL
COOTBETCTBEHHHIM 00pa3oM H3MEHHTHCA. Takue KOPPEINATUBHEIE M3~
MeHenNnsa HMEIT, KOHEeYHO, M CBOI0 HAcle[CTBeHHYW 0asy, OHH OI-
PejleNIA0TCA CBOUME clenuduieckumu «HopMamMu» peaknuu. OmgHako
B CBOefl KOHKDETHOH peaju3amuyl OHH O4YeHb SCHO 3aBHCUMBI OT

{J
c

Puc. 28. Hoasoxenue soba y seprosdnoli nesuett nruyst (4), y szoaybs (B) u y
eoayurna (C) [Béxep, 1937]

Ilepememerue 300a N3 MI€d IIOX TPYARHY COIPOBOMAAETCA M3MEHeHUeM IIOJIOMeHHdA M
CTPOEHUA TPYNUHH, IJIe4eBOr'0 HOAcCa U BCeil COGCTBEHHO OpPraHM3AmUM HTUIH

NepBUYHBIX M3MeHEeHHH B «IKTOCOMATHYECKMX» opranax. lsmeHenusa
KaKoro-mn0o ¢3HTOCOMATHYIECKOr0» OpraHa MOLYT OBITH € PABHBIM
IpaBOM Ha3BaHBI MORUMHEKANUAME, IOCKOIBKY 5TH H3MEHEHHs OIl-
PeNeNAITCA JIUib U3MeHeHUeM YCIOBHI passutds (7. e. gaxTopamit
BHEIUHUMH 00 OTHONIEHWIO K HAAHHOMY Opraty) WM MyTaluAMY,
[MOCKOJBKY OHHU ONMpelelII0TCA BCe e HacJe[CTBeHHBIMH U3MeHeHUd-
mu (XoTA GBI NOCHEHUE U CKa3bIBAJNCH HENMOCPENCTBEHHO M BIOJHE
[AcHO JIHUINb Ha KAKOM-Iu00 [PyroM, HalupuMep, SKTOCOMATHIECKOM
opraue).

CoBepmieHHO OJUMHAKOBOE, He TOILKO II0 BHEOIHOCTH, HO ¥ Ii0
CYLeCTBY, M3MeHeHHe KAaKOro-IH00 OpraHa MOMeT O3HadaTh MYyTa-
MHOHHOEe WIN MOAUPUKANMOHHOE HM3MeHeHWe BCero opraHmsMa. Tak,
HapuMep, B cliyuae yBemrudeHWs MBIIIIbBI, 00YCIOBIEHHOr0 MYTAIlH-
eif, KOPPeJATHBIBIE W3MENEHUsI KDPOBEHOCHBIX COCYIOB, HEPBOB M
ABMraTenbHBIX AAEP Mosra, a TAK/KEe dacreil cKelmera, K KOTODBIM
MPUKPEIIAIOTCS 9TH MBIIINBI, Mbl JOJUKIIGI 1IPU3HATH HACIOACTBEHHBI-
mu. Bee 9T usMeHeHUs 3aBUCAT, B KOHI[E KOHIOB, OT M3MEHEHNS
BHYTPeHHNX (Hacie[CTBeHHHIX) (aKkTopoB passuTHd. [emeTnk B
maHHOM ciIydae OyJeT TOBOPHTHL O INIeHOTPOLHOM NPOABIEHHN Aeil-
crBuA famHoro rena. Ecuam ke Ml uMmeeM MOAOGHOe e yBeJImUeHIEe
MBINIbI, BH3BAHHOE YCHIeHHOE pabGorToil (Kak pesymbTatom Tpebo-
BaHMIl M3MEHEHHOH# CPe[sI), TO BCe COBEPINEHHO CXONHBIE KOppeis-
THBHble W3MEHEHHUS KPOBEHOCHBIX COCYJ[0B, HEPBOB U JBUIAaTEIbHBHIX
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afiep MO3ra, a TaKe dacTefi CKelleTa, K KOTOPHIM ITDHKDEIIAETC:
sTa MBIINA, MBI JIOJGKHBL IPUSHATH HEHACTE[CTBEHHEHIMH MOAHQHKa-
muaMz (TaK Kak, B KOHIle KOHI[OB, OHU 3aBUCHMBI OT H3MEHEHHs BO
pHemENX PaKTOPax W OTHALAI0T CPA3y YK€ BMeCTe ¢ HOCIeHUMH IpH
BO3BPALIEHAN OPTAHMABMA B IIPEKHIOI CPEAY).

C TOYKM 3DeHHsA TEeHETUKH MOJKHO ObLIO OBI 3/ech TOBODATH O
«penoxonuaxy. JlnA Hac BasKHBI, OfHAKO, He (jopMa HaCIeJOBAHMUA
u He CII0cO0 OCYIIeCTBIEHMA H3BECTHBIX NPH3HAKOB, a TO 00CTOA-
TeIBCTBO, 9T0 W3MeHeHWe OTHelbHOr0 OpraHa WM IIPU3HaKa He MO-
JKET OCTAThCA WBONMPOBAHHBIM, UTO OHO HEM30eKHO €BA3AHO C WU3-
MEHEHUAMU B OPYTUX Opranax w OpPH3HAaKaX X YTO0 BO MHOIUX cay-
qagX, OCOGEHHO y TO3BOHOUHBIX, OTH WM3MEHEHUA ABIAIOTCH
[eCTBUTENBLHO CPa3y COIVACOBAHHBIMH.

BsaumHOe mnpucnocofienue OpPraHoB [OCTUraeTca He IIOA00POM
He3aBHCYMBIX WM3MEHEHUI OTHeJbHLIX OPraHoB, a IyTeM HeIocpe/cT-
BEHHOI0 IPHUCHOCOGICHUS HW3MEHsAEMBIX OpPTAaHOB B TEUeHWEe HHIHBU-
IyanbHOTO pPasBUTHA opranumsMa. l3MeHeHWA OKAa3LIBAIOTCA CpPasy
Ke COTJIACOBAHHBIMHE OJaroflaps cyIl{eCTBOBAHHIO KOPPEISTUBHOA 3a-
BHCHMOCTH MEKIY BTHMH OpraHaMu. 9IT0 Mpefmojaraer, KOHETHO,
KaK MBI Y/Ke TOBODHJIU BHadajle, CYIM[ECTBOB3HNE Y MAHHOIO Opra-
AU3Ma H3BECTHOH WCTOPHYECKH CIOMKUBINeiicsa, T. e. HacleJCTBEHHOM,
KODPPeIAMUOHHON CHCTEMbI W HACHEJCTBEHHBIX jKe (DOPM pearvpoBa-
mua. OpgHako OJanHas CTPYKTypa, JaMHble COOTHOIIEHHA CIOKUINCH
Ha 7ol 0ase 3aH060 W NMPEACTABIAIT COGOW HOBONPHOOpeTeHHE Op-
rannsma, CBA3aHHOE ¢ JaHHBIM M3MEHEHWeM BHeIIHell cpefsl.

Takum 0o6pasoM, B 5BOMIONHA CTAHOBATCA BO3MOMHBIMHU KOODH-
HUPOBAHHbIE N3MEHEHNS Pa3jiNYHBIX OPraHOB He TONBKO B WM3MepPH-
MEIX CpOKaX BPEMeHH, HO Ja)ie W OueHb OblcTpble. Hoamamramus op-
TaNoB COBEPINAETCSA OYeHbH OBICTPO M JIETKO TTYTEM HEIMOCPeACTBEHHOIO
X B3aMMHOTO IPUCIOCOOJIeHWA B IPOIecce HHAUBUAYAIBHOIO cop-
MupoBaH¥A opraHusMma. Ilycrs 3TH KOPpPeNATUBHbIC W3MEHEHHS «CaMu
no cebe» HeHaciaepcrsenuble. OHm He TONbKO 1O (Popme, HO U IO
CYTH HHYeM He OTIUYAIOTCA OT HACIe[ICTBeHHHX usMeHeHHH. Bce
OHHI OKAa3bIBAIOTCS BIOJHE (HACIENCTBEHHBIMI» B TeX CIYdUadX, eciu
XoTa OBl OfMH M3 WIEHOB KOPPENATHBHOM HeNW WCIBITAN HACIeICT-
BeHHoe w3MeHenwe (KaK BbipajkeHHe WU3BecTHOH Myrtamum). Ilpo-
OmeMa koapmamTanuu OpramoB, KoTopas OBLIa ONHMM K3 OCHOBIEIX
KO3BIpeli JaMapKU3Ma, HoaydaeT 3/ech BCe :Ke JapBUHOBCKoe (HQ
1e HeomapBUAMCTCKOE) paspelneHnue.

OTA MBI H NPH3HAEM KOJOCCATBHOE 3HAYEHUE IIPOI[eCCOB HEemo-
CPeJICTBEHHOr0 B3aMMHOrO IIPHCHOCOOMEHUA opraHoB (Kak H IIpoIec-
COB HEMOCPeACTBEHHOr0 IIPHCIIOCOOMEHUA opraHusMa K axrTopam
BHeMmIHeH cpejpl), HO MBI OTMEYAEM BMECTE ¢ TE€M, IT0 TaKOe «IIpH-
CHOCOGeHMe» BABMOMHO IHUIIL Ha 0a3e HCTOPHUECKH CIOMKMBIIMXCSA
Roppeasaunonnmx cucreM. IlociefgHue ciararoTes OgHAKo M Iepect-
PamBarmrcss gmmb TocTemeHHOo, B IpoIecce eCTECTBEHHOr0 0TGOpa
#U3HeuHO wanbollee CTOHKUX OPraHM3MOB. ITa mepecTpoiiKa BHYT-
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PeHHENX MeXaHH3MOB pAa3BHTHA ¥ ecTh Hambolee CyIMecTBEHHBII,
XOTA W HeBHAOMBIH HelloCPeACTBEHHO, HMPOUECC SBOJIIONAH HACIEJCT-
BeHHON mpuponsi opranuzmos. ONHAaKO BUNMBIE W3MEHEHHA OIpefe-
agTeA, M0 Kpalineld Mepe Y I03BOHOYHBIX JKUBOTHBIX, B 3HAYUTEIb-
HOII Mepe HemocpefcTBeHHBIM NpHcHocofNeHneM OpraHm3Ma K BHeI-
He#t cpefle W HEMOCPEACTBEHHBIM MPHCIOCO0IeHNeM OPraHoB BHYTPU
nenoro oprammsma. «HKoapgamranus» opraHoB sBIsercs B JeiicTBH-
TeILHOCTH PEe3yIbTATOM HX NPAMOF0 B3aUMHOLO MPHCTOCOOTEHHR B
mporecce WHANBHIYATHHOTO PA3BUTHS.

B mpomecce mocrenmemHoi muddepennuanum OpraumaMa M ero
gacTedl BOBHMKAIOT HOBBle OPraHbl M HOBHIG COOTHONIeHHA. IIpm arom
naxke Ha 0aze cTApHIX KOPPENANAOHHBIX MEXaHU3MOR JOJKHBI W3-
MEHATHhCA BCe OPraHbl W Bech OpPraHuaM B HeaoM. UeM ClOKHee
CYImeCTBYIOIIHE KOPPEIANUONHbIe MeXaHW3MBI, 4eM OHH (ojee THb-
KH, TeM Jerde M ObICTpee ITPOMCXOJUT COTJTACOBaHIe U3MeHEHH
BCEr0 OprammaMa ¢ HACHeICTBEHHBIMH I3MEHEHHAMH B OTHeIBHBIX
opraHmax.

Msr sujesw, 9TO cOTJIACOBAHHOE W3MEHEHNE MHOTHX OpPTaHoOB Ty-
TeM mojafopa He3aBUCHMBIX JIPYT OT APYra HPUBHAKOB MOJKET OBITD
AAIIb BechbMa MEJICHHBIM IPOIECcOM, a OOBIYHBIA IIEHOTPOIU3M
Moxker OBITHL JWING MOanbHefIEM TOPMO30M B 3Boionuu., Omgumako
CyIIecTBOBaHYe WCTOPHYECKU CJIOIKUBINEHCA KOPPENANUoHHON cucre-
MBIl ABIfAETCA, HA000pOT, 0GCTOATENBCTBOM, 3HAYUTENBHO YCKOPIIO-
mMuM IIporecc sBoJONUA. Biarogaps cyuUlecTBOBAaHWI0 TAKHX CHCTEM
COTJTacOBAaHHE OTHENbHBIX W3MEHEHHIl MPOUCXOUT cpasy ke B MPO-
necce PpasBUTHA OTHeNbHON ocobu. IlmacTHIHOCTH OPraHE3MOB 1I0-
BBIIaeTCS BO MHOIO pa3— M BO MHOTO pa3 yCKOPAETCS TeMIl
IBONIOIA.

3. Cradunmsanua KOHKPETHBIX COOTHOIIEHUIT OPraHoB
(muTerpammus)

fIcoo, 4ro c¢ mporpeccuBnoil nuP@ePEHOUPOBKON OpraH3Ma,
¢ BO3HMKHOBEHHEM HOBBIX QPraHOB JIOJUKHBI YCTAHABIHBATHCA W HO-
BEIe B3aMMOOTHONIeHWS Me;Kpy opranamm. Hopriit opram, Beimgudde-
pPEHNHPOBABINWHCA W3 KAKOH-TO MeHee AUPPepPeHIUPOBAHHON TacTH
(mnu oprama), yske cpasy BBIIENACTCA BMECTE ¢ KaKUME-TO CBA3SAMHE
I HpUTOM He TOAbKO (pyHKNHoHamIbHOro xapakrepa. CaMo »10 (umo-
TeHETUYECKOE BBIJleJIeHHe M0/KHO OBITh ©0YCIOBIEHO M3MeHeHHeM B
daKTopax pasBUTHA OPraHW3MA, WHATE OHO BOOOIMe H He MOMET 0Cy-
mecTBUThCA. TakaM o6pasoM, MbI JOJKHBI MOIYCTHTH ITOCTEIEHHOE
VCIOJKHEHAe CHCTEeMBI MopgoreHeTHIeCKNX (HAKTOPOB pasBUTHL,
T. €. TeX PeaKOUIOHHHIX M KOPPeNANUOHHHIX MEXaHU3MOB, 0 KOTOPBIX
MBI y3Ke TOBOJIGHO MHOTO TOBOPUIIN.

Msr ysxe pasGupanam Bonpoc 06 3BONOOAN PEAKIHOHHEIX MeXaHH3-
MOB, KOTOpble WPOABIAITCA B BHAE (OPMooGpasoBATENbHBIX peak-
nuif, CBA3ANHBIX ¢ M3MeHeHWAMH B (JaKTOpax BHEIIHEH CpesEl, a Tak-
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;5@ BOIPOC 00 YBONIONHU KOPPEeNANUOHHEIX MEXAHW3MOB, KOTODPHEIE pe-
ryJUpPYOT COOTHOUIEHHUs ME}SAy OpraHamd, T. e. OTBEYAIOT Ha WM3Me-
geHue (JAKTOPOB BHYTDEHHEH Cpemsl OpraHU3Ma.

TlockonbKy Meskay oGoero pofa MexaHU3MaMMU HET HUKAKUX IPHH-
MUIHATLHBIX pasnwiuil u oHE coGcTBeHHO Jaske He NOAMAIOTCA pas-
rpanmieHno (BCAKMI peaKUMOHHBIA MeXaHW3M Bcersa TIMyGoKo 3a-
XBATHIBAET U KOPPEIANVOHHYIO CHCTEMY), MBI ¢ IOIHEIM IIPABOM HO-
mycKaeM, UTO B SBOJNIONUY M3MEHEHHs 3THX MEXaHH3MOB IIPOMCXOAAT
Ha CXONHHIX OCHOBAHUAX IIyTeM eCTeCTBEHHOTo oT0opa HauGollee BbI-
rofHbIX (OpPM pearupoBaHHA W Hambojee YCTOUIMBEIX MEXaHW3MOB
passButusA. VIEBIME clloaMm, BOMIONUA opraHmsMa uier Ha Oase cum-
cTeMaTHIeCKO aMYMAIHANN BCeX HeOIaronpUATHHIX YRIOHeHH He3a-
BHCHMO OT WX mpoucxo:kpenusa (Myranmuwm wuiun momgmpurammu). Ilo
Hamueil cxeme DBOJIONUA PEAKIUOHHBIX MEXAHU3MOB WAET B 00IIeM
mofl 3HAKOM mX Nud@PeperEUpPOBKA B CHUIY HENOCPECTBEHHOTO HpU-
CII0COOIEHNST dacTeil OpranmsMa K YCIOBHSAM BHeNIHedl cpemsl. JTa
afanTanusd UMEeeT MePBOHAUAJLHO XapPaKTep YacCTHbIZ MONUPDHKALIMIL,
BOSHUKAIOIINX HA 6Gase o0well, ICTOPUYECKH pPA3BUBIIEHcA X MOTOMY
HepegKo «Iexecoobpasnoily mopMbl peaxnuu (ompenenseMoli reHoTH-
moM). BMecre ¢ TeM, ofHaKOo, €CTECTBEHHBIH 0TOOD GIAroHpHATHEIX
KoMOWHanmuil, a TaxkKe MyTamuil, Je)kalluX B IpefielaX yCTaHOBHB-
merocd (eHOTHIIA, IPUBOAUT IOCTENIeHHO K (0jlee COBEPIIEHHOMY BHI-
paKeHWI0 JAHHOTO TPUCIOCOOUTENBHOrO IPU3HAKA W KO BCe GONbIIeR
HEe3aBUCUMOCTH €r0 IPOABIEHUS 0T CIyYallHEHX YKIOHEHUH B (PaKTO-
pax BHemiHeil cpembl Bo BpeMsA HHJUBUAYAIBHOIO PasBHUTHA Opra-
HU3MA.

IBoNONYA KOHKPETHBHIX COOTHOIIEHHN MeAy opraHaMu mer,
0YeBUMIHO, TAKMe M0 IyTH HX Au(PPepeHIUPOBKE B CWIY IOCTEIeHHOo-
ro yCIOMKHEHHA OpraHU3anui, COOPOBOMAAEMOr0 B3AUMHBIM ITPHCHO-
cobsennemM opranoB (WiIw, HHBIMH CIOBAMH, B CHIY HemocpeJICTBEHHO-
r0 mmpucuocoGIeHus dacreidl OpraEmaMa MIN OPraHOB K YCIOBHAM
BHYTpeHHell cpeqs!). dTa B3auMHasg afanTanud (BHyTpeHHee OPUCIIO-
cofieHne), WIK «KOANANTANUAY, UMEET TAK/Ke IIePBOHAYANBHO XapaK-
Tep 9acTHRIX MoauHKAINil, BO3HUKAOIINX Ha G6ase olmei meropuae-
CKH pa3BHUBIIEHCA W NOTOMY HepefiKo «IelecoofpasHoii» HOPMBI pe-
aKmuil (ompefendeMoil TeHOTHIIOM). BMecTe ¢ TeM eCTeCTBeHHBII
0T00p MyTalHii, MEHAONUX HACIeJICTBEHHBIE COOTHOLIEHWS, IPUBO-
AT mOCTeTMeHHO K Gollee COBEPIIEHHOMY BBIDAYKEHWIO MaHHOTO COOT-
HOLleHWA OPraHoB W KO Bce OONBIIEH He3aBHCHMOCTH €ro LIPOSBIe-
HASL OT cIyvailHBIX M BpeMeHHBIX KoleOaHuil (akTopoB BHYTpeHHe
cpensl (HampuMep, B3aMMHOE CMEIIeHHe OPraHOB BCIENCTBHE CIIyUai-
HHX BHeIIHHX BIHAHWI) BO BpPeMA WHAUBUAYAIHLHOTO DPA3BHTHS Op-
raHuaMa.

InuMuHAnUA BceX ocoleil, 00Hapy:RUBAaOIIEX He6IAarONpPHATHLIE
COOTHOIIEHUsI OPTAHOB H HENOCTATOUHYI0 KOOPAUHANHUIO UX (YHKIMI,
OpuBomuT Ko Bece Ooslee TouHoll WX Koamantamum. Eciam 5Ta Koamai-
Tanua mocTUriaa yie BBICOKOr0 YPOBHA, TO NambHeHIIas siMMHHAIHAA
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BCeX CIVYailHBIX YKIOHEHUil A0KHA MPEBECTA K ero MaKCHMAaIbHOI
cTaOUIH3aNUN HA OCHOBE IIMPOKOTO PAa3BUTHA HACTENCTBEHHOIO PEry-
JATOPHOrO almapaTa.

Tak Kak u 37ech pedsb maer 006 ecrecTBeHHOM OTGOpe MyTalWii,
VKIaABBaOIAXCA B Opefelax yie yCTAHOBHBIINXCA COOTHOIIEHWi
MeAy opraHaMé (Ha OCHOBe IPAMOTO HOPHCIOCOGNENHA), TO MBI H
37ech Gy/leM COBOPHTH 0 CTabWIM3MpyIolneM oTdope.

BosMokHOCTh HMOABIEHUA TAKUX MyTamuil elne Ooiee BeposATHA,
9eM HOSABIEHHE TeX yike M3yIeHHBIX TeHOKONUH, KOTOphIe IIPOABIIAIT-
CA BO BHEINHMX IpH3HAKAX (B HM3BECTHSIX MyTAUUAX APO30QMIEL
cxonHHX ¢ m3ydeEHbIME P. Tompauimuprom «gpenHoxomusamuy). Cxon-
CTBO W B ITOM Cjaydae o0yCIOBIMBAaETCA TeM, 9YT0 B TeUeHIe U3BECT-
HOH 9YyBCTBHTENbHOH hassl pasBATHS KaK (paxTop cpepsl (mpm Bos-
HOKHOBeHHME «{eHoKomum»), T. €. OMIKafllero OKPYHeHHsd
pasBEBalOIelicA YacTH, TaK W HACIeACTBeHHbIX ¢akTop (Ipm Bos-
HHUKHOBEHHHN (T@HOKOMHH») MOLYT BHI3BATH IIPOCTOE CMeIqeHHe Bo
BpeMeHH peaKMil BHYTPH HHAYKOUOHHOH CHCTeMBI, HPHBORAIIEE K
ompefielleHHOMY H3MEHEHNIO cTpoeHUsa opraHa. To ke camoe KacaeT-
¢ ¥ upyrmx BsammosapHcuMocrteil. Crerudura KaskIoro H3MeHeHHA
3aBICHT B OCHOBHOM OT BCero Mexauusma passutusi Pasueie pasmpa-
JRETeJM, Kak BHYTPeHHHe, TAK A BHEIIHWE, MOTYT IPUBECTH K OJU-
HaKOBOMY pe3yiabTarty. B mpuBeeHHOM BEHIIIe IPHMEpe YBelndeHUe
TIOIIEPEYHOr0 CeUeHUsI KeBATEIPHON MBIIIIBI MIEKONUTAIOUIET0, OIIpe-
HelsieMoe TOMMUHONA BOIOKOH U MABIAKMIEECH MOKA3aTeIeM BO3POC-
mieil ee CHIBI, MoKeT OBITH PE3YIbTATOM YOPAIKHEHUA, T. €. BHETI-
Hero (aKTOpa, OPOABIAIOIIETO cBoe neficTBue depes dyrxumio (oco-
ferHo y Mojomoro :kmBotTHOro). OHAKO MBININa Pa3BUBAETCA BHAYAIE
n Ge3s ee THOUYIHON (PYHKOUW, ee pasMepHl ONPENENAIOTCA B OCHOB-
HOM HaCJIe[CTBeHHBIMA (pakTOpaMu pasBurus. llosTromy momoGHoe ke
yBeJAYeHNe NOIIePeYHOr0 CedeHus MBIMbI (4HCIa BONOKOH), a Cie-
JOBATENBHO, M €€ CHUIBI, MOKeT ObITh pPesysibTaToM H3MeHeHHA B Ha-
CIefiCTBeHHBIX (PaKTopaX pasBUTHA, T. €. MYTaldH, KOTOpasg B JaH-
HOM crydae Oymer MATH B ToM ke HampasieHud. CXofCTBO MyTarud
¢ Momuduranueit yBeamdmBaercd eme B OOmbIiell Mepe 6aarofaps
CYIeCTBOBAHMI0 YKa3aHHOH paHee KODPPeIANUOHHON IENH, KOTOpasd
B 000ouX CIyYaAX OPUBEJET K COOTBETCTBYIOI[UM M3MEHEHHSM B KpO-
BOCHAOKEHNN, MHHEPBANAY ¥ NPUKPeITeHUN MBIIINeL. KomedHo, Ta-
KHe MyTallld MOTyT CTaTh IPEMETOM ECTECTBEHHOro 0TGopa TOJHKO
B TOM ciIydae, ecl¥ yBelIUUeHNEe CUJILI JAHHON MBINIOB HMeeT JKU3-
HEHHO BajiHOe 3HaYeHme Jud opranuama. OfHAKo KAk pas B 3TOM CIV-
9ae MbININA JeliCTBUTONLHO «YHPAKHAECTCA», a CAeJIOBATEIHHO, M «MO-
madumupyereay. Taxum o6pasoM oT60p MyTamum MosKeT HATH B
aTOM ciydae (Kak M B JPYTUX CIy4afgX (aKTHBHBIX» OPIAHOB) HCKIIO-
quTensHo Ha (ome MomuduranuonHBXx maMeHeHwmil. To e camoe Ka-
caercsd, OfHAKO, ¥ BCeX UJIeHOB NaHHON KoppenranmonHoii memm. Feid
. TIOfl BIMSHWEM YCUJIEHHT MBININE YBEIAIABAETCH, CKAXKeM, BHICTYI

KOCTH, K KOTOPOMY MNPHKDEIVISeTCSH MEBINIOA, TO YBeJIHYeHHe HTOTO
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pBICTYIA MOKeT OBITH O0YCIOBIEHO M TeHOTHIMYeCKH, TaK Kak op-
Ma ¥ BelmIMHA KOCTH TO'Ke HMMEIOT CBOIO Hacje[ACTBeHHYI0 0asy.
Bo3MosKeH, Cle/[0BaTeqbHO, M 37eCh €CTECTBEHHHIH 0T00p MyTammi,
BHIPAJKAIOIINXCA B yBeJIMUeHHM BBICTYTA KOCTH fae 0e3 ycmieRms
¢yrKumn MpuInsl (ofHaKo TeM Goiee OH GyeT BEIpaiXeH ¢ yCHIGHH-
em mocienteii). Taroit or6op Gymer MPoXOMUTH TOALKO B TOM CiIydae,
ecqll OTH MYTAINWH, T. e, HAIPUMeD, HACIEeICTBEHHOE YBeJIUdeHUe BHI-
cryna KOCTH, IMeIOT NefiCTBATENbHO ;KU3HEHHO BKHOe 3HAUEHM® NI
OpraHU3Ma, eciH OHH YBENWIMBAIOT IIPOYHOCTH CKeNeTa H IIPHTOM
y#ie B paHHeM BoapacTe. JTO, OfHAKO, O3HAYaeT, 4T0 NAHHAA JacTh
HeceT AeHCTBUTENBHO HOBBHIIEHHYIO HATPY3KY, T. €. 9TO OHA MOMA(H-
NUpyeTcs MON BIMAHMEM HToil Harpyskm. VIHBIME cioBaMu, W 3[ech
ecTecTéennblL 0T60D UdeT A8TOMATUHECKU RO RYTU, onpedessemomy
naauunol modugurayueir. To xe camoe Kacaercs mpoIecca IIPUCIIO-
cobmenus J000oro opraHa, PYHKIHOHAIHHO H IPOCTPAHCTBEHHO CBS-
3aHHOrC0 ¢ APYruMu opradaMu. Bcerma Myl mMeeM KapiwHY Hemocpej-
CTBEHHOI0 B3aHMHOIO IPHCIIOCOOJIEHHA OPraHoB, T. €. UX (PEHOTHIN-
9eCKyl0 KoaJamlTammio, 3a KOTODPOH aBTOMATWUIECKH CIEAYeT TPYIHO
VIOBHMBIH TIPONECC MeHOTUMHIECKOH KO0agalTalud TyTeM eCTecTBeH-
Horo 0T0Opa COOTBETCTBYIOIMUX MYTAIUil, YCHIMBAIONIUX, BHINPABIIA-
X W YBeIWYMBAKINHX HAJEKHOCTL BHIABICHAA [AHHOH Koamall-
TAT{HL.

PyroBopamum mpomeccoM sBisAercs, TakuM o0pa3oM, Hemocpef-
CTREHHOE B3aMMHOE NpPHCIOCOOIeHNe OpPraHOB, BeAymee II0 Mepe
VCIOKAEHN CTPOeHUs OPraHW3Ma K YCIOKHEHHWI0 CHCTEMBI O00IHX
KOPpenAnuil Ha 6ase HCTOPUIECKH CIOKUBIIEHC CHCTEMBL 06IIX Kop-
pesInyil peryaaTopHoro xapakrepa. OmHaKo feficTBUTEIHHO HACHECT-
BeHHOE YCJoKHEHUe 9TOl cucTeMsl, 00befAHAmeN! BCe HOBBIe AU(-
depeHIupoBKN B OMIHO Iejioe, IMPOUCXOMUT HCKIIOIUTENbHO TYTeM ec-
TECTBEHHOro 0TOOpa OPraHu3MoB HauGojee yCTONIABLIX NPV HaHHBIX,
Bceryla HeCKOJLKO KOJeOIIOINXCSa YCIOBUAX BHelInei cpemsl. Maxcn-
MYM YCTOMYIMBOCTH OIIPEAeNsieTCs, KOHeIHO, He TONBKO OTHOIIeHHEeM
DKTOCOMATHYECKAX OPraHOB K BHEINHe# cpefie, HO U ONpPeeeHHBIM
COOTHOHIEHHEM, T. €. KaK MpPOCTPAHCTBEHHBFIMH, TAK U (PYyHKIAOHAIH-
HBIMW CBA3AMH BCeX OPraHOB W dacTell BHYTPHM IEJOr0 OPraHusMa,
OPOU3BOMANIMME BIIEYATACHNE U3BECTHON BHYyTpeHHeH «rapMOHMY-
HOCTI Y.

Jns mac BasKHO OTMETHTH, UTO OCHOBHBHIM HHTErpPHPYIOINAM (akK-
TOPOM B 3BOJTOIHI ABJIAETCS eCTECTBEHHHIH 0160p Gonee cToWKAX op-
Tanu3MOB W YTO HalpaBJIeHHEe STOT0 0TGOpa OUpefenAeTcA Y BLICIINX
MUBOTUBIX O0BIYHO yiKe CYIIeCTBYIOIUMY MoNNPAKAUOHHBIMH WU3-
MeHeHmAMu xapaKrepa aflaliTAllM OPraHU3Ma K BHENIHel cpefle U xa-
PaKTepa KoajjanTanuu opraHOB M dacTel BHYTPH opraHuaMa.
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4. ARKyMyasinus KOppeJaAIMOHHEIX CHCTeM 001Iero 3Ha9eHus

Bo3MOKHOCTh yCTAHOBIEHHsI HOBHX KOPPEJANHI OTHOBPEMEHHO ¢
IpolieccaMu IporpeccuBHoil fuddepeHIUPOBKE OpPranu3Ma OrpaHIIH-
BaeTcsd, 0YeBU[HO, H3BECTHLIMU Ipe/ieaMi, ONpPeNlelseMEMA CYIIecT-
ByOlliell y;Ke cmcTeMoil KoppeuAruii Goxee ofimero smadenmsa. Yacr-
Hble KOPPeTANME yCTaHABIXBAIOTCA Ha Gase Ooxee ofmux. Baaumuoe
npucmocofienne KOHKPETHBIX OPraHOB BO3MOKHO JIUIIH Ha OCHOBE YiKe
upucymeil uM ofweli peaxknuoHHON cmocoGHocTn. Herorophie Takue
peaKIuy MCKIIYATEIHHO HPOCTH — paspacTaHue JTI060ro BHYyTpPeHHe-
ro oprana o0ycioBiuBaercs HAIUINeM H3BECTHOH Macchl o6pasoBa-
TeJHbHOTO MaTepmana, ero (UsmdecKUMU CBOHCTBAMH, YCIOBHAMH €r0
NATAHUA H OPOCTPAHCTBeHHEIMU yemoBusmu. OpraH Gyner pacTm B
CTOPOHY HAUMEHBINET0 COMPOTHUBIEHHS, HOCKONBKY 9T0 OUpefelAeTcs
KaK BHyTpeHHHME (HaKTOpaMm, PeryIUpYIOI{AME DPOCT OpraHa, Tak #
COOTHOIIGHHSMHA C COCEIHEMU OpPraHaMIL.

Jlpyrae peakmum ropasfo ClIoskKHee — OPHEHTHPOBKA COAUHHTEIb-
HOTKRAHHBIX BONOKOH IO IMHAAM CWI HATMKeHHs, IpeobpasoBaHme
CTPYKTYPHl ryGIaToro BellecTBA KOCTH COOTBETCTBEHHO HArpyske,
paspacraHue KOcTH 0[] BIHSHIEM [ABIEHUS WIV HATKEHHA CO CTO-
POHBI MBINIIBI, PA3PACTAHMe® CaMOil MBINIINBI IPH YCHIeHHOH ee pabo-
Te, yBeJIHUeHNE YUCIA BHIAENWTENHHHIX KAHAJHIEB IMOYKH IpW HAKOI-
JeHnn NPORyKToB 00MeHa B KPOBH 4 T. 1.

CymecTBoBaHHe BCeX ITUX OOIINX MEeXaHU3MOB, ONPEAETAIMEX
«1esecoofpasHbley PEAKIUE OpraHa HAa A3MeHEHWe W3BECTHHIX COOTHO-
mieHuii, Mbl B3ANM Kak maEHOe. ONHAKO ACHO, 9T0 STH PEaKIMOHHbIE
citocoGHOCTH UMeIT cBoW0 meropmio. OHW BO3HUKIM B Ilipomecce -
TEILHOr0 TpeofpasoBaHuA M3 APYruX MoJ00HBIX, BePOATHO, Gomee 06-
MUX U MeHee ONPeAeSeHHBIX KOpPPeIsSnnoHHbX (M PeaKNUOHHBIX) Me-
xanusMoB. HanGolee mpuMATHBHBIMU ABIAIOTCH, 0YeBHIHO, IPOCTHIE
NPOCTPAHCTBEHHBIE M (PYHKIUOHAIbHbE COOTHOIIEHHA, BO3HUKIIHE B
MHOTOKJIeTOYHOM OpPraHm3Me BMecTe C IIeDBBIMEU Ipotieccamu mudde-
PeHNUpPOBKY (HampuMmep, Ha NEPBUYHBIE MTOKPOBH — DKTONEPMY I
IMePBUYHYI0 KANIKY — sHTofepMy). OpraH, mpoCTPaHCTBEHHO W (YHK-
UIOHANBHO CBA3AHHBIA ¢ APYTHM OPraHOM, He MOJKeT He pearmpoBaTh
r3MeHeHUEeM B OTBET Ha M3MeHeHHWe 3toro oprama. Hawos Oymer Xa-
paKTep 9TOH peaKquH, 3aBUCAT OT CTPYKTYPH W (HYHRIZOHANBHBIX
ocoGenHoCcTell pearupyomero marepuana (4To, B cBOXO odepedb, OI-
pefensercsd W HAcIe[CTBEHHBIMA ero cBoiicrBaMu). Peaxmum stu Mor-
aA GHITH HEGIATONPUATHHIMEA — TaKAe OPraHH3MbI IIOTHOAIM, MOLJIN
Op1Th HHAUGEOEPEHTHHIMA, 8 B PEOKUX CJIyIaAX OHU ObLIH 6Grarompm-
ATHBIME JJIA BCeTO OPraHHW3Ma B MeIoM. B mpoiecce ecTeCTBEHHOIO
or0opa Bceria HMeNW W3BeCTHHIE MPEMMYINECTBA Oco0m, AaBABIIAE
Gomee cormacoBaHHBIE PeaKud OTHAeNbHBIX dacteit. Ilockoabkry 5TO
OPE JaHHBIX YCAOBUAX CPefsl OLUpPeNeNsloch HACHeNCTBeHHHIMA CBOM-
CTBAMHI Opraun3Ma, NPOUCXOAWIO NOCTENeHHOe W3MEHEHWe HTUX
CRNICTB B CTOPOHY BrIpaboTku Gonee GIATOMPHATHHIX HOPM PEAKIHH.
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P,

[Tpit MOHAOMUXCS YCIOBUAX 1 MeHAIIeNlca BHYTPeHHRHR CTPYKType
opraﬂnaMa MEHAINCh W 3TU HOPMBI, nponcxo;u;mla IOCTOAHHAA IIepe-
¢TpOilKa KOPPEIANUOHHBIX CHCTEM.

He BCE KOPPeNANHOHHBIE COOTHOIICHHA AMEIOT OMHAKOBO® 3HAYe-
qre. HexoTopble m3 HEX mMeIOT (ojiee 9YacTHBHIH Xapakrep, o0ycioB-
nmBasd, HAPEMeD, o6pas3oBaHue OIIPe/le e HHOTO YHCIA TO3BOHKOB U HX
paclpefielleHue 110 OTAieaM TeMa, B 3aBUCHMOCTH OT JUIAHEI B pacdie-
nemns nocaenHero. [pyrme sBusiorea Gonee oOLIMMA, Kak, HAIPAMeD,
3aBACAMOCTh M@Ky THCIOM ¥ DPA3BHTEEM KJIeTOK HEPBHOTO IEHTPA
g pasBOTHEM NepmdepuIecKuxX opraHoB, HAIPUMeD MEININ, cHabKae-
MBIX OTPOCTKAMH HTHX HEPBHHIX KIETOK.

Hoppensaguu Gomee o0Iiero xapakrepa IPHOOPeTAalOTCSA, OYEBHA-
Ho, Ha Gase HamGozee ofmux Au@depeHNUpOBOK (B AAHHOM CIydae
HepBHO-MBIIIETHOTO alTapara) Tem jKe myTeM, Kak W Golee JacTHbIE.
OnHAKO YaCTHBIE KOPPEJSIIUOHHBIe MeXaHH3MBL HMeIOT OTDaHHIeHHOe
sHaUeHNe M B mpocTpaHcTBe X Bo BpemeHH. OH:m HepegKo HMCIE3AIOT
BMecTe ¢ W3MeHeHHeM MOPOAUBINAX HX CTPYKTYDP ¥ PyHKIHOHAILHBIX
cBssell. Bpam am taxkas Koppenanums, KAk M3yUeHHAd MHOIO 3aBHCH-
MOCTH MEKAY ollepeHmeM HOT y Kyp H pPasBHTHEM CKeJeTa deTBepro-
ro malbila, MoykeT Mpuobpect: AaUTeNbHoe 3HadeHme, G mpyroi cro-
POHHI, OMHAKO, CYIIeCTBYIOT Mopdoremermieckne u, ocobeHHO, HProH-
THYECKAe KOppeJsAnum Topasfmo Ooxee o0mero xapaKTepa, KOTODHIE
COXPAHAIOT CBOe 3HAYEHME IPU CaMBIX KPYIHHBIX HpeobpasoBaHEAX Op-
rapmsMa. Taxwe KOppeIANWOHHEIE MEXaHW3MBI MOTYT HOXYIATH
SHAYeHHEe TOCTOAHHOTO MpHOGpeTeHns, KoTopoe B JambHelnieM yike
He Tepsercd, XOTA W MOKeT moiBeprarbes Aud@epeENUpOBKaM Ha
Gomee YacTHBIE KOPPOJIANUAM.

TaxoBo, HanpuMep, 3HaUeHHe MEPBAIHOTO «OPraHM3ATOPa» MO3BO-
HOYHBIX, T. €. B3AaEMOAEeHCTBUA MaTepraja KPHOIN HepPBAYHOM KHUIIKA
(xopmoMesofiepMbI) € MaTepmaiOM BKTOAepPMEl B obGmactm Gynymieit
HePBHON ITACTHHKA. JT0 B3aMMOJEHCTBHe JEeKUT B OCHOBE Bcelt op-
TaHEU3a0uy MO3BOHOYHLIX. XOTA W HeAb3d YTBePRIATH, 9TO 3Ta CH-
cTeMa He Mo;keT ObITh W3MeHeHa, OHA BCE JKe MPAKTHIECKA COXPaHH-
Ja cBoe 3sHAUEHHE OCHOBHONW KOPPeIANHOHHON cmcreMsl MopdoreHesa
BCEeX MO3BOHOTHBIX.

Eme Gomee ycroiiumBa B3aMMO3aBUCUMOCTH MEKAY MBI u
HepBHHM HeHTpoM. Takodl KoppeJIAnWOHHEI MeXaHH3M OKa3hIBAETCH
«memecoo6pasHbIMy MPH BceX mepecTpoiikax oprammsma. OH mo3TOMY
He Tepsercd, X0TA m MoKeT AApPepeHNEPOBaTHCA COOTBETCTBEHEO
PacuneHeHMI0 W OPEOOPETEHHIO DPA3THIHOrO B3HAYCHAA OTHEALHEIMHA
MEIIaMA H OTHAeNbHEIMHA [BATATENLHEIME INeHETpAMm HepBHOH CH-
CTeMbI,

B mpomecce ssomionuu, cBgsaHEOE ¢ mepecTpoiikoll cTPYKTYpH T
dyHROmOEANBEAIX B3AMMOOTHOUIOH It YacTell [eloro opraHusMa, OfHH
Koppensmum TepAT CBoe 3HAUCHW® M MCYE3alOT, MPYIHe BOZHEKAIOT
BHOBB (myrtem BoigudifepeRnupOBKA #3 ocraromuxcs). OIHE YacTHEE
Koppensanum mMel0T BechMa IPeXofisdllee sHAYeHWMe, NPYTHE® COXPAHA-
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I0TCA [0NbIIe, M TOABKO HEKOTOpble Koppelnanumu namGonee obriero
XapaKTepa COXPAHAIOT cBoe 3HAYeHHMe IPH BCeX JallbHeHIINX Iiepe-
cTpolikax opraHusMa. B IpoTiecce IporpeccHBHOI 3BONIONUH IIPOMC-
XOIUT, OBITH MOMKET, 09elh PeJKo, BOBHHKHOBEHHWE TaKHX Koppeid-
IHOHHHIX MEXAHU3MOB INNPOKOTO 3HAUeHHUA; OJHAKO OHM y:Ke He Te-
PAIOTCA, & COXPAHANTCA OPraHH3MOM HAJ0Ir0, ecin He HaBCerfa,
U HCHONB3YIOTCA KaK 0asa [is jajipHellled TpOTpecCHBHON HBOIIO-
muu. Tarkue KoppenAnaoHHBE MeXaHW3MBL OOJErdaloT M YCKOPAIOT
nponecc TPHUCHOCOOTeHWA OpraHmaMa Kak Ieloro K MeHAIomeics
BHeIIIHeH cpefie u 00ecnednBa0T BOBMOKHOCTE GBICTPO ¥ COrIacOBaH-
HOH mepecTpoiikn ero BHYyTpeHHeH cTpyKTypHl. B npomecce sBomionuu
MPOUCX0AUT 09eHb MeJJIeHHAA, HO TOCTOSHHAAA aKRYMYJIANUA Koppess-
OUOHHBIX, T. €. MHTETPUPYIOMAX, MeXaHA3MOB HaunGosdee ofmero 3Ha-
geansa. Ilo Mepe 5ToH aKKyMyIAnuu TEMII HBOJIONUA Bee Gojiee BO3pa-
CTaeT, KaK 9TO U BUIHO Ha IpUMepe MO3BOHOUHKBIX JKWBOTHBIX U 0CO-
0eHHO MIIEKONHUTAIOIIAX, ¥ KOTOPHIX IPOM3OILIO BechMa 3HAUUTEINb-
HOe HaxroIlIeHHe MUPOKAX KOPPEIATHOHHEIX MeXaHU3MOB,

5. Tunsl oHTOTEHe3a W MX 3HAUEHHE JIA NPOrecca IBOIIONAN

B mporecee 9BOMOMUN HPOUCXOIUT, KAK MbI BYUJENH, HAKOILIEHNIE
PEaKTUOHELIX B KOPPeNANUOHHLIX MEXaHH3MOB Golee oGINero sHade-
H¥IsA, KOTOPHIE ONPERensioT 3aTeM He TONbKO HampasieHne (110 myT
yCTaHABAWBAIOINXCS AJANTUBHBIX 1 KOANANTUBHBIX Mopudurammii),
HO U TeMI fanbHelmeii soionuy (yCKOpeHUe Mo Mepe HaKOIIeHUs
KOPPEeNANUOHHBIX cucreM obImero smadems). FEcam 370 Tag, 10, 0de-
BUJIHO, JaeKo He Ge3pa3nudHo GyjeT, KAKOro pojia KoppelnAlnud aKkKy-
MYJIUPYIOTCS B NPOTIECCE DBOJIONWM, X HYJKHO ORUATH, YTO Pa3IHd-
Hble (GopMBI KOPpeNANuil HamoKar c¢Boi cremuduIecKuil oTHeYaToK
Ha Ipomecc AaabHeHimel HBOMIOMIH.

Tax Kak KOpPENANUOHHbBIE MEXAHI3MBI MMEIOT PAa3IWdHBIA Xapak-
Tep Ha PA3NUIHBIX 3TAMaX OHTOreHe3a M KaJKIBIHL HTANl OTIMYAeTCS
fmaromaps 3TOMY CBOMME 0COOEHHOCTAMI, PABAMIHBIMA § PA3IAUHBIX
JKUBOTHHIX, TO PN HAKOIIEHUH KOPPEIAINi, riaBHbIM 00pasoM ormpe-
NeJIeHHOr0 THUIA W BECh OHTOreHe3 HPUHWMAET CBOW XapaKTepHbIe
dopmbr. MBI Mo)keM TOBODHTH O DPA3NUUHBIX THHAX OHTOreHe3a H O
3HAYeHUN HTUX TUIOB B Ipoliecce 3Boxonuu. Bo Beex mpefiecTByio-
mMUX HAIIUX PACCYKAEHIAX MH HMEIH COOCTBEHHO B BH/Y JUIIDL IPO-
yecc HAKOINEHUA MO OTeHETHIECKHX H, QCOOEHHO, SPrOHTHIECKUX
KOPpeIANHil, KaK 3T0 XapaKTepPHO MIA HO3BOHOYHBIX M, B YACTHOCTH,
miaeronuraomux. Msr ¢urcupoBanw Hame BHEManWe Ha JTHX HpPO-
IeccaX, TaKk Kak oHW HaM OM¥yKe W TaK KaK B jaHHOH pabore pedb
uaer 00 WHTErPHPYIOIINX IIPONECCax B HBONIONWUMA, a 3Ta MHTErpamufd
OCyIMecTBIAeTCA B OCHOBHOM KaK pa3 IPH IOMOINA YKa3aHHBIX Koppe-
JAANHOHHHIX MeXaHH3MoB (MopdoreHeTUYecKNX W IPrOHTHIECKEX).

Onnako B TIpormecce 9BOMIONUA MOKeT TPOM3OHTH W HEKOTOPAsA akK-
KyMyJIAOuA 9acTHEIX 3aBucuMocreil mpyroro xapaxrepa. Mbr ymoMn-
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Hadi Y/Ke O TeHOMHBIX KOppelfANusAX, KOTophle He O00HADYKUBAIOTCA
p Buje SCHBIX CBABEH Me;KNy BHIHMBIMH MOpP(QOreHeTHIECKNMM IPO-
geccamu. OtpenbHble Mopgoreressl IPOTEKAIOT TAPANIENbHO H, XOTA
s W3BECTHBIX OTHOIIEHMSX CBAsHOo (4T0 o0HApY/RWBaeTCA TeHeTHIEe-
CKUM AHAJIH30M), HO aBTOHOMHO. Ilpm (mioreHermaecKoM HAKOILIe:
HUH TAKOTO POJRa 3aBHCUMOCTEH, KOTOpPHIE peANTu3ylOTCs, OYeBHIHO,
B H3BECTHBHIX NETEePMHHANHOHHBIX IIpolieccax, mpeiuecTsyiomux @op-
moobpasoBaHmoo, HaOIIoflaeTcA Bee GOJIBITEe IHCIO KAk GYyATO BIOIHE
aBTOHOMHBIX OPTAaHOI'eHE30B. JKCHePUMEHTAIbHOE BMEIIATEeNbCTBO B
TedeHHe OHUX OPraHOreHe30B Mall0 OT3HBAeTCA Ha Apyrux. Passurue
mpuoGpeTaeT IOUTH MOBAMYHBII Xapakrep, Kak aTo Mbl 3HaeM y He-
MaTofl, 9aCThI0 ¥ KOJILYATHIX YePBeil M MOJIIIOCKOB, 8 TAKKE Y BBICIIUX
gacekoMsIX. HoHedHo, 570 He Ta Mo3amKa, 0 KoTopoii roBopuiu Beiic-
mad u Py; 3Hech HeT mOIHON HE3aBUCHMOCTH OPraHOreHe30B; 37iech
MMEIOTCSH DIEMEHTHI PeryJAnuy; OJHAKO 3aBUCHAMBIH xapakrep Audde-
PeHIUPOBOK, 00HAPYKUBAIOI[UcA 31ech He 0e3 TPyHa, OCHOBAH, 0de-
BUJHO, I'MIaBHBIM o00pasoM Ha OwoxmmmiecKux muddepeEONPOBKAX,
HOpoTeKalomuX elle B HPOTONNa3Me OTAENBHBIX KIETOK HIH fajke elne
B caMoM siille. 9T 3aBUCHMOCTH OIPeJes0TCs HeIoCpeACTBEHHO IPo-
eccaM BHYTPHUKIETOIHOro oOMeHa, T. €. B3amMmofelicTrBumeM fAmpa
TIA3MBI, MOMYIAONIEME CBOKO CIOUUPUKY B PANIUIHBIX YACTAX Opra-
HE3Ma. ['eHOMHBIE KOPPeIANNKY OTHOCUTEIbHO JIErKO U3MEeHAITCA BMe-
¢Te ¢ BOBHUKHOBEHUEM HOBHIX Aud@epeHnnpoBOK, OIpeeasseMbIX KaK
BHENTHUME (DAKTOPAM¥, TAK ¥ BHYTPeHHHMH (MyTaIud, CBA3aHHEIE C
n3MeHeHueM (OPM PearupoBaHUA).

Orcioa OMIKHAA MPOUCTEKATH Jerkasd MyTaGMIbHOCTh TAKUX Opra-
Hu3MOB. Eeim Myranua ABIAOTCA MaTepHAJBLHON OCHOBOW BHI000-
pasoBaHUA, To Takue (POPMEI AOJUKHHI 00JamaTh GONBINOE MIaCTHI-
HOCTBIO B CMBICKE OBICTPOro BHI000pasoBaHUA IpH H3MEHEHHHU YCIIO0-
BUIl OKpy’Ralomeil cpemsl. JTa cBOOOAHAA M3MeHIMBOCTH MOKET
KacaTbCsi, OJHAKO, TOJBKO Majo3HAYaIIWX, IJIaBHHIM 00pa3oM BHEID-
HUX, BHOBBIX HIPU3HAKOB, TaKUX, KaK OKpacKa, BCEBO3BMOMKHEIE Op-
FaHbl ACCHBHON 3aIMUTH W T. O. IBOIIONHUA BEYTPEHHe! OpraHW3amuu
He MomeT uATH OBICTDPO, TAK Kak HobGexmats B GopbGe 3a CyIIecTBO-
BaHMe MOTyT NIWIIL TapMOHHIHBEIE 0COOH, 06rafaomue MaKCEMyMOM
WU3HEHHON croiiocTd. MesRIy TeM sra RE3HEHHas CTOHKOCTH Oymer
UMb HAPYIIATECA HPU KasKIOM H30IUPOBAHHOM H3MeHEHHH OTHeNb-
HOTO opraHoreHesa m TeM Gosee GyneT HapyUIaThCsa IPH ONHOBPEMEH-
HOM, HO He COTIACOBAHHOM HM3MEHEHWN HECKOIbKMX OPTAHOTeHe30E,
Kak 310 HenmsGeHO IPM HANAIUH TEHOMHOH KOPPeAANHH MeHIy
9TUMHU OpraHoreHe3aMu. DIaroupusaTHOe H3MeHEHWMe OfHOHM dJacTH
6yner, xax mpaBmIO, CONPOBOMIATHCA HeOIArOUPHATHHM H3MEHEHHEM
Apyrux gacreit. Mosamanasiii opranu3M, mpm OONBINON BHAOBOM mia-
CTYYHOCTE B MAaJ03HAYAIIXX IIPH3HAKaX,0yoeT oTAWdaThed GOXBIIEM
KOHCepBaTM3MOM B CBOKX OPraHU3aMUOHHBIX fopMax,

Ommarko Bo BeAKOM ciTydae H3MeHeHMs, KOTOpHe IpEoGpeTarOT
SHaYeHme B mpomecce DBOJIOMUM, NMPOABIATCA y/Ke B CAMAX 3adaT-
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kax (B BOjie apXaJJIAKCHCOB), TAK KaK OHH OIPEAeAI0TCH BHYTPHKIIe-
TOYHBIME IIPOIIECCAMH, a He B3amMofieiicTBueM uacreil. Iloatomy B Mo-
BaMYHBIX OpraHmsMaX HeT (assl JJA BOSHHKHOBEHUS DeKalHTYJIANMH
B CKOJBKO-HAOY[b LIMPOKOM MacmiTade.

TenoMHBICc KOPpEJALUHU, CTPOAI[HECS HAa SABIEHHAX MHOKECTBEH-
HOr0 IPOABIGHHA IuiefioTpomnu, FoIycKalT Aaieko mayiee pudde-
peHIUpOBaHME fHNA W pasBHBaloINerocs u3 Hero opranmsma. OpHa-
KO PeryiATOpHBIE MpPOLecCH (CTposlimecs Ha SBIGHUSAX MHOTOCTE-
[eHHOro IJefoTponuaMa) B HTOM cjydae BecbMa OrpaHMYeHHBL OT-
HCIbHBIE JKe MPOSIBIEHUA MHOrOCTeIeHHOro ImelforponmsaMa MoryT B
3TOM CJIy4Yae TOABKO I'Iy0OKo HApyIlaTh KOOpAUEAnuK gacreil. IIpo-
mecc ecTecTBeHHOro 0T0opa He TOIbKO He Oyfer OAaroupHATCTBOBATH
HAKOILUIEHWI0 MOpP(OreHeTHYeCKHX KOPpPEJIANMI, HO, HA000POT, Yepes
nof0op MoAUPHUKATOPOB OyAET BeCTH K yCTPAHeHWIO ABJIEHHI INIeiior-
ponmama. OpraHdaM ¢ MO3aWYHBIM pasBUTHeM OyAeT HATH O IyTH
BHIDAGOTKE Bce 0oNee ABTOHOMHBIX OPraHOI@HE30B, T. €. L0 IIyTH
pasBurus Bce Gojee SPKO BEIPAJKEHHON MosamyHocTH. Kcaum Koppe-
JIANMA He MMEIOT DPEeryJsATOPHOro XapaKkTepa W He MOryr mpuobpecTu
o0Imero MOMOMKUTENBHOT0 3HAYEHHT, OHM JHUINL 3aME[JAIT TeMII
9BOJIIOIIMA M YCTPAHAIOTCS B MpOLECCe JKM3HEHHOH KOHKYypeHIIUN
(Tak KaK Opd OpPOYMX DPABHEIX YCIOBHAX MOOEKRAIOT (opMmel ¢ 00-
mee GHICTPEIM TEMIIOM 3BOJIOIMH). JBOMONUA GyAeT HATH B HAOpPAB-
JeHNN BhIpaboTKE Bce Gojee OrpaHMYEHHOT0 BBEIPAIKEHHS OTHEJIbHBIX
reHoB. T04bK0 MAKCUMYM MOBAUUHOCTI 00ECRERUT Haubosee GblcTpblil
TEMN 980AI0YUU MOBAUUHO20 0P2AHUSMA.

B cay4ae mcropmuecKoro HaKomIeHHS MopP(OreHETHYECKHX KOP-
penAnmii oHTOreHes mpmo0peraer CyImiecTBeHHO HHOU xapawrep. OT-
HelbHBIe OPraHOTCHEe3bl 0KAasbIBAIOTCSA 3aBUCHMEIMU. Kciu opramorenes
B saBucHT B CBOeM BO3HWKHOBCHWH OT [[Pyroro opraHoremesa A, To
OpH SKCIePUMEHTANBHOM ero HapylleHNH (WM faiKe OPH yJaleHum
3agaTka B) BO3MOMHO ero BOCCTAHOBIEHNE O] BIMSHHEM OpraHore-
He3a A (Bo3MoKHO Iaske HoBoe 00pasoBaHHe 3a9aTKA, CCIH eIe mMe-
ercA B HAJIMYMKM MAaTepHal, KOTOpHH# MoKeT GBITH HA 9TO HCIOIb-
soBan). Ecam ynmamena wacts oprama A m mMeercs B Hammanw (WIH
BO3HUKAET BHOBb) 3amac «uHuPepeHTHOro» MaTephaia BTOr0 Op-
raHa, To oH MokeT AH(depeHnupoBaThCA OJ] BIMAHNEM OCTAIOILei-
Cs 9aCTH B HAaOpaBAeHHH GOJH3KOM K HOPMAJBHOMY. JIW06oil «mumnd-
(depeHTHEIAY MaTepHan HMeeT H3BeCTHYI0 OPraHMBAIUI0, BRIpaKaro-
ywcsa Do MeHbIIell Mepe B ero «mOAAPHOCTH», T. €. B KOJIMYecT-
BeHHBIX DAa3IMIWAX B HANPABICHHW HEKOTOPOil 0CH, CBS3AHHBIX C
pasiuYAsAMA B MHTEHCHBHOCTH KJIeTOYHOro obMeHa (rpajment (msmo-
JormiecKkoil axrtuBHOcTH). Takasa cHcTeMa «9KBHIOTEHIHAIBHAY
¥, IpA ee pasjeieHUH, Kasijas ee 9acTh HMeET TAKYI jKe CTPYKIY-
py (TOT Ke rpajMeHT) M e€CTECTBEHHO Pa3BHBAETCH KAK [edas CHcTe-
Ma YMEHBIIEHHOI0 pPasmepa.

HKpome Toro, m muAgyKnmomume cmcremsl AByX (miam Gosee) B3a-
IMOJIGACTBYIOIUX dYacTell MMeloT PeryJATOPHBIH XapaKTep, Tak Kak
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oUyCKAiOT (ollee MM MeHee 3HAYUTeNBHLE B3AUMHBIE CMENEHHA
KOMIIOHEHTOB B IIPOCTPAHCTBE WM CJBHTH BO BPeMeHH MX «cO3peBa-
ansi», 0es HapyIleHAs HOPMaJibHOTO MOpQoremesa B 9TOll cmcreMe.
HaxoHel, PEryJIATOPHHI Xapakrep MMeIT U OpranMYecKHe B3amMO-
3aBHCHMOCTI.

TakuM o0pasoM Hajmdme CACTeMBl MOpPHOreHeTHUECKIX KOppessa-
puit o0ecleumBaeT pPeryiATODHBIHl XapaKkTep DasBUTHA MPH H3BECT-
gHIX, OIPaBAa, yCIOBHAX.

OpraEmsM ¢ peryisATOPHEIM XapaKTepoM pa3BHTHA He MOMKET C
TaKOM JIETKOCTBI0 WM3MEHATH OT/elbHble IPU3HAKK, KAK MO3AWIHEIA
OpPraHH3M, I HMEHHO IOTOMY, YTO OHH B CBOeM DA3BUTHH CBABAHHI ¢
ApYTHMH 4YepraMu opranmsanuu. OJHAKO, ¢ APYroil CTOPOHEI, B Op-
ragus3Me ¢ peryJiATOPHBIM pasBATHEM HIPOMCXONUT COBEPIICHHO Gec-
[peNATCTBeHHOe HAKOILIEHHe MHOIMX MAJLIX MyTamuid B CKPBITOM
pujie. BeieficTBEe peryisaToOpHOrO XapaKTepa PasBUTHA HTH MYyTAalnd
He MOAYIA0T BHEIIHET0 BEIPAKeHHS [0 TeX HOp, IOKA CHBHT He BBIH-
feT 3a IpPefelsl IOPOrOBOT0 YPOBHA KaKoi-mmbo W3 pearmumii. IT0
o0ecHedmBaeT CyIeCTBOBAHME Yy TAKMX OPraHM3MoB OoabIIOro Modm-
AM3aUMOHHOrO pesepBa Mamblx Myranuil, OpranusM, B YCIOBHAX Me-
HAIIEHCA cpejpl, MOMKeT OKasaThcA MOBOJBHO INIACTHYHBIM. I{pome
TOro, OJJHAKO, W caMa OPraHW3amusa OKas3biBaercsa Gosee a0WiIbHOM,
TAK KaK B HEKOTOPHIX MO KpaWHe#d Mepe CayJasgx H3MEHEHUS B Of-
HHUX 9aCTAX OpraHmsMa OyAyT CBA3AHBL ¢ aMeKBATHHIMA M3MeHEHUAMI
B ADYTHX dYacTAX. B sroM ciaydyae H3MeHSETCS, CJIELOBATEILHO, HE
M30JIIPOBAHEEIN NPU3HAK, a IeJas CBASHAA CHCTEMAa, W IPHTOM 9TH
UBMEHEeHHs MOTYT OBITH COMVIACOBAHHBIMH, TAK 4TO OHH He HApPyIIaT
JRESHeHHO# cTofikocTu opramuama. lloscHmMm mpumepoM: ecim 3ada-
TOK XODP/ABI OKA3bIBAETCA YBEIMYEHHEIM, TO BMECTE ¢ TCM YBEIMIH-
BAITCA H Te 9acTH, KOTOPhle PasBUBAIOTCA B KOPPENATHBHON CBA3H
C 3aYaTKOM XOpPAH, MMEHHO 0CeBag Me3oJepMa, Kak 3a4aToK TYJO-
BUINHOH MYCKyJaTyphl U LEHTPANbHAA HePBHAS CHCTEMA; OJHUM CIIO-
BOM, HpOW30HAET COIACOBAHHOE H3MEHEHHE BCeX OCEBHIX OPraHOB.
Toumo rar e yBenmyemme Macchl TiasHOro 6Gokana OyaeT CBA3AHO
C COOTBETCTBEHHHKIM M3MEHEHMEM MAacChl XPyCcTaaumKka u T. [, ME mpm
9TOM BOBCE He IPEACTABIAEM [(eJI0 TAK, KAK OYITO BCAKOE H3MEHCHHE
Kakoro-nuGo opraEa B OpPraHM3Me ¢ PCrY/IAIMOHHBEIM pasBHTHEM 001~
3aresqbHO TOBJeYeT 3a CODOH rapMOHWYHOEe M3MeHEeHHEe APYTAX Kop-
PeIATHBHO ¢ WHM CBSA3aHHKIX OPraHos. TaK, HATpUMeEp, Pa3BUTHE
Ollepennss Ha HOraXx y MOXHOHOIHX KYp CBS3aHO ¢ HeJOPA3BHTHEM
YeTBepTOro maliplla, M eCIH TepBOe MOrjo Obl mpmoGpecTH B KaKUX-
TU00 KOHKPeTHHIX YCHOBUAX IONOMKHUTENHHOe 3HAYEHHe MIA JKUSHI
HaHHO mTWIB, TO BTOPOE ABJIAETCA, BO BCAKOM CJydae, MOMEHTOM
OTpunarensusM. To4HO TaK e X0XOH HA rojioBe y Kyp KOPPEIATHB-
HO cBasaH ¢ TakuME HEOIArONPHATHBIMA ABICHUAMH, KaK THAPOIe-

MUA ¥ He[0pasBUTHE KPHIIM dePeHa. IT0 KOPPEIANUA Ipexopsme-
T0 3Hagenma, a MBI 37[ech TOBOPHM O KOPPeJdALHEAX 00Iero 3HAYSHMS,
KOToprle B mpomecce MCTOPHYECKOrO DPAa3BHTHA IPHOGDETH (IETECO-
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oGpasHEI» XapaKTep W BLISHIBAIOT BIIOJHE COIVIACOBAHHBIE M3MEHEHUS
pasamuusix opramos. Ilpesime Bcero, sTo Kacaercd, HampuMep, COLJIa-
COBAHHOT0 M3MeHeHMA OOIMX MpOmopIuil mpu u3MeHEeHHH Bcell Mac-
CBl Tella, a TaKKe NP WSMEHEHHH TONOrpaUIecKH CBA3AHHBIX da-
cTeil CIO/KHBIX aIlllapaToB.

Eme Goiee Gpocaercs B riasa COrJIacOBAHHOCTh H3MEHEHHA OT-
JNeJbHBIX dYacTeil B TeX opraHmsMaX, B KOTOPBIX AKKyMYJIHPOBAHO
0onbIIoe UMCIO0 APrOHTHIECKHX KoppenAnuit. B srom cmyuae ocoben-
HO fIPKO BBIPARaeTcs I[ENIOCTHOCTH OpraiusMa B ero QuiroreHeTmde-
CKUX H3MEHCHHAX. JProHTHIeCKHe KOPPeIANNH B C¢BOEM HCTOpHUe-
CKOM pAa3BUTHM IOYTH BCerja mpmodperaloT peryJIATOPHEI XapaKTep:
eCJIH OfMH 3JIEMEHT KOPPENALHOHHOA LEMH BHIMONHACT YBeNINUEHHYI0
padory, 10 m apyrue (HYHKIUOHANBHO ¢ HUM CBA3AHHBIE 3JEMEHTHl
HECYT YBCJAWICHHYI HArpysky (B ciIydae IOIOKHTEIBHOH KOppeJs-
I[NM) W COOTBeTCTBeHHO MOABepraiorcd (hyHKIUHOHAIBHOH TUIepTpO-
¢un. HacrepcrBennas, wmnum (QyHKIUOHANHHASA, runmeprpodusa OFHOM
qacTn BiedeT 3a co00i (PYHKIMOHAJBHYIO rumeprpoduio APYrux da-
creill., Ecan mepBoe msMeHenme y;Ke CaMoO IOBBIIAET CTOWKOCTH Opra-
HUBMa, TO CBABAHHbIE ¢ HAM KOpPpeJSATHBHBIE H3MeHeHUS TeM Ooiee
HOOBHIIIAIOT SKUBHEGHHYIO CTOUKOCTH KHBOTHOrO. Tak, eciam Hackes-
CTBEHHOC YCHJIGHME UeJIIOCTHON MBIl OKA3BIBACTCS IIONE3HBIM, I10-
3BOJISIA OPraHm3My COBJAfaTh ¢ Oojee Kpymmoil moOBIYed, TO COOT-
BETCTBEHHOE KOPPENATHBHOE yCUIeHHe KPOBOCHAOKEHUSA HTOH MBINI-
ML, ycwieHme dYeliocTedi W WX TOYEK OMOPHl HA depele SBIAAIOTCHA
VCIOBUSIME, IO3BOJAIIUME WCIONH30BAThL CHIY MBIIOIIEL ¢ MAaKCH-
MaJbHOH 3PPeRTHBHOCTEIO.

Haxonnenne B oHTOreHese Bce (ojiee CIIOMKHON CHCTEMBI MOpgHo-
eeneTUYECKUX Koppeaayull ofujezo 3HauenUs YBEIHIHBACT Deayad-
YUOHHBUL TapaKTep PAa3éuTUs HA cTaguax Ooliee WM MeHee PAHHETO
aMOpuoreHesa. ¥YBenruduBaercsd MIACTUIHOCTH dMOpmOHA B mpejenax
€r0 «TUNMIHONRY OPraHM3AIMN M BMECTE C TeM YBEeJHUMBAETCA TeMI
DBONIOIMA TTYyTeéM SMOPHOHANBHBIX M3MEHEHMH, TAK KaK MHOTHE TaKue
H3MeHEHNA JIeTKO COIJACOBBIBAIOTCA ¢ M3MEHEHHAMH KOPPEJIATHBHO
CBABAHHBIX 4acreil. Ilpu npoepeccusnoli axkymysayu. mopgozeneru-
ueckur kKoppeasayuli obujeeo 3HAUEHUs MAKCUMANBLHO YCKODPRETCA
TeMn 3604104UL BAKHENINIAX OPraHW3ANUOHHEBIX mpusHakoB. CraHo-
BATCA BO3MOMKHBIMH KpyIHble Ipeo0pasoBaHmsa THIA apoMopdo30B.

Haxomnenue B omuroremese Bce 0Golee yCIOMKHAIOMEHCA cHCTEMB
SPrOHTHIECKAX KOPpeJAnuii o0Lmero 3HAYeHWT yBeJIMIHBACT pery-
IATOPHBIA XapaKTep WHAWBUAYAJIBHOr0 PasBUTHA Ha Oojiee IIO3IHIX,
(PYHKIMOHANBHBIX CTAfWAX — Y INYNHKE HJIH MOJIOJOT0 3KHBOTHOIO.
YBenumuuBaercs INIACTHYHOCTH MOJIOJIOTO KUBOTHOTO, BEHLPAKAOMAACH
B Gosiee JIErKOM €ro MpUCHOCOGIeHHN K OKPYsKalomieil cpeje. JBOIIO-
U MoKeT OBICTPO MOMTH TON 3HAKOM aJalTaI[MH OPraHA3Ma K TeM
WM MHBIM YaCTHBIM YCIOBHAM CymlecTBoBaHUA. EcrecrBeHHEbIA 0T-
Gop TeM GBicTpee Iolifer mo myTu Bce (ojiee COBEepINeHHOH amamra-
M WIN JasKe CHENMANN3ANNE, TeM 0ojlee ONpeHENeHHO HAMpaBIe-
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ame 9TOH amanTanunm GyfeT MOArOTOBIEHO MOAUQPEKAIMAME IPHCIO-
cOoGMTEIBHOTO XapaKTepa.

Mpr BEAUM, 910 GBHICTpAd DBONIONUA BCETO OPraHM3Ma HOyTeM IOJ-
Gopa OTMENBHEIX, ADYT OT JPyra He3aBHCHMBIX GIarompUATHBIX H3-
MeHeHUA HOYTH HeBO3MOitHA (HeBeDOATHOCTH CIyJaifHOro coBmae-
pusl TOJNOMRUTEIBHEIX M3MEHeNuit BO BCeX OTHENBHBIX TacTAX CIOK-
ppix cucreM. VaMenenue ske ofmoit wactu, Gyaydnm He COTIAcOBAHO C
A3MEHEHHAMIE JPYTHX, Moiker GITH TonbKo Bpexno). Heopapsummer-
cKoe TpejcTaBieHne o0 sBOJNIONUN IyTeM ToxGopa OTJENHHBIX IPH3-
HaKOB OIPABMBIBAETCA ITaBHEIM 06pasoM JHIIL Ha Gojlee IMOBEPXHO-
cTHBIX 06pasoBaHMAX, KAK OKPAacKa, PACYHOK, CKYJBNTYpa IOKDOBOB,
BCGBOBMOYKHEIE BHIPOCTHI M TPHUJATKE, TAHIBIPH, WHOrNA TaK/ke Ha
p3MeHCHUAX o0I(ell KoHPUryparuu Teaa, HO B TOpasno MeHbIeil cre-
meHH OHO coryacyerca ¢ (aKTHIecKOoH »>BOJONUeNl JKU3HEHHO Bajk-
HHX, TOYHO KOOPIMHMPOBAHHBEIX B CBOEH CTPYKTYype # DYHKIUAX
0co0eHHOCTE 0PraHNu3aTIH.

CymiecTBOBaHNE CHCTEMBI I€HOMHBIX 3aBUCHMOCTEH OGBIKHOBEMHO
cropee 3aTPYRHSIET YBONIOIMOHHBIN IpOmecc, TaK KaK TOIOKATEH-
HOe M3MEHEHME OHOU 4acTH B OrPOMHOM OOJIBIIMHCTBE CIydYaeB OKa-
JKETCS CBABAHHBIM ¢ HeOJArOmpHATHHIMM M3MEHeHHAMH B JPYTHX
vqacrax. OprammsM ¢ MoszawyubiM pasBuTHeM Oylner BooOme Gomee
MIACTHYHEM JANILE B OTHOINCHUH BHEITHHX IPU3HAKOB, UTO JKe Ka-
caeTcA BHYTPEHHEH Opramusamuu, TO OHa OKayKeTcsA 3MayHTenbno 6o-
Jee KoHcepBaTHBHOW. Bo BCAKOM ciIydYae, DBONIOMHUA MO3aMIHOIO
opranusma MoskeT npuoGpectn Gosee GHICTPHIN TEMII MU TPH HAXGO-
Jgee TOJHOM yCTPAaHeHUW SBJIeHUH TjefoTpommsMa, T. €. Ipu medcT-
BUTEIHHO MAaKCHMAIbHON MO3aMTHOCTH PasBUATHA,

CoBepmenno wmHo#i 6ymer KapTHHA 3SBOJIOTIMN OPraHW3ZMAa ¢ pe-
TYIANUOHHLIM THTOM passurtud. IIpaBma, BoO MHOrMX clIyYasx # MOD-
doreHeTHUECKHE KOPPEJNAMHN TacTHOTO Xapakrepa (0GBIYHO coBceM
MOJIOf[bie) He BeNyT K COTIACOBAHHEBIM I3MEHEHHAM dacTell W SBIA-
10TCA JUITL TOPMO30M B TIpoIiecce JBoMfOMuW. Takme KoppeJAnIH
uMelT JHuNIh TpeXxofsmee sHaveHme. [Ipyrme mopdoremermueckue
Koppenanum mMeIlOT, OfHaKo, Gomee riy0oKoe mcropmueckoe 000CHO-
BauMe ¥ B TeUeHHWe AJATENbHOH HcTopmm X TpeobpazoBanud mpmol-
peraoT NOCTEMEeHHO MelXecoo0pasusblii xapaKrep, MPH KOTOPOM H3Me-
HeHHMe omHOIl wacTm Bieuer 3a cobGoil coorBercTBenmoe, T. €. Giaaro-
IpuATHOE, W3MeHEHHe NPyroil JacTu. VIMEHHO Takme KOPPelIANNH M
AKKYyMyJIHpYIOTCS B TpoOIlecce McTopmdecKoro passurus. Torga opra-
HU3M mpuoGperaer 3MAYUTENLHYI0 IUVIACTHYNOCTL M MOKET JOBOJHHO
Gbictpo mepecrTpamBath Bclo €BoIO oprammsamuo  (apomopdos).

aKOHeIl, YPTOHTHYECKNe KOPPEIANUH, ONMpeNeNAIIe CTPYKTYP-
Hble mameneHus QyHKIMOHAIHLHO CBABAHHBIX gacTel, mpmoOpeTaioT B
TéYeHme HBOMOTNN SIBHO 1[eJ1eC000PasHblii XapaKTep I TaKHM o0pasoM
o6ecrieunBaoT COrIacOBAHEOCTH M3MEREHHS Beell Opranm3amui B Ipo-
Necce mpmeirocoOnenua opramuaMa M ero vactTell K MEIHAIONIIMCH
Yemosuam pmemmeit cpespl. CrmeTeMa SproHTHYECKRNX KOPpeIANui 06-
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VCIOBIHMBAeT IEJIOCTHBIAI XapaKrep HEHACHENCTBEHHHIX M HaCIeJCT-
BEHHBHIX AJANTHBHEIX H3MEHCHWIl, JeJlaeT BOSMOMKHEIM TaKoe H3Me-
Henme 0e3 HapyIeHWS KU3HEHHOH CTOfKoCTH opraEmsMa m ofecie-
qIBAeT BO3MOKHOCTL OBICTPOM DBONOIHOHHONA IIepPecTPONKU Bcew
OPraHH3AIME COOTBETCTBeHHO TpeGoBaHWAM namHO#R cpensl (amamra-
ousa) .

SARJIOYEHUNE

ITporpeccuBHasT SBOMIOMUA KUBHIX OPraHA3MOB XapaKTepU3YeTcs
HE TOJILKO HcTopHiecKmM mporeccom AudpdepeHNUAATNN, 0CHOBAHHON
Ha pasjeleHHH TPyJa Mexmy dactaMu oprammsma (Munbu-dmsappc),
HO He B MeHBIIEH CTENeHH M IPOTUBOIOJOMHEIM IPOIECCOM WHTEr-
panum, cBasaHHOi ¢ comomummenmem dacreit (I'. Cmencep).

HeopapBunuam (uKCHpOBAX BCe CBOe BHUMAHNME HAa IPOTPECCHB-
HOM pAacUJeHeHHH OPraHH3Ma, ONepHpPOBAJN OTHEIBHBIMI IPH3HAKAMIU
H TOTOMY He MOT OBJajeTh IPOoOJIEeMOH IIeIOCTHOCTH OPTraHW3MA B
pasBuTEM W HBONONUU. B BUTANM3Me M XOIH3Me I[EIOCTHOCTH Opra-
Hu3Ma 000CHOBHIBAETCA JHING (pH3MOJOTHIeCKH, W mpobieMa paspe-
maercs Meradm3mdecKN OTyTeM pPasprlBa MeMKAY pacuienemHo#l ¢op-
Mot m cToAmell Hax Hewo neldoctHOH (yuriumed. PDopmoobpasopanne
«00BsCHACTCAY IEeNeyCTPEMIIEHHBIM OCYIIeCTBIGHNEeM W/eW, THIIA,
T. €., B KOHIIe KOHIOB, CyII6CTBOBAHHEM cBepPXMaTepHANbHEIX (aKTo-
poB (pHTENEXWH).

Mopdonornueckas npoGreMa MEIOCTHOCTH OPraHm3Ma B €ro HCTO-
pUUeCKOM DA3BUTHU CoBepirenHo He paspaGoraHa. Oma, BO BCAKOM
cirygae, AaleKo He oxBartsiBaeTcs cdopmyiamposanusiM I'. Bpommowm,
9. Texrenem m B, @paumem mpunnuinom «menrpaimsanumy. C Mare-
PHAIMCTHYCCKAX TO3WOAN OimKe NPYrWX IONOTNEN K YKasaHHON
npo6ireme axan. A. H. Cepepmos B cBoeit Teopum roppesasamuit. ITpo-
OseMa MENOCTHOCTH DPa3BMBAIOIIErOCAd M, CIEKOBATENBHO, PACUJIeHAI-
Imerocs OpraHMAMa, CTOAMAA B HACTOSAIIEE BpeM:A B IeHTpe BHAMAHASL
TEOpeTHIECKOR OMONOTME, HACTONINBO TpeOyeT BCETO MATEpPHAIH-
cTmIecKkoro paspernennsd. O4eBHIHO, 9TO BOSMOKHO JHIIL ITYTEM M3-
yUeHns TPUPONHI WHTErpmpyiomux (axTopoB M WX 3HAYCHHSA B MWH-
MUBUAYaIbHOM H HCTOPWIECKOM PAa3BUTHH OPraHU3MOB.

CoBpeMeHHAA MeXaHWKa Pa3BHTHA IMOIHOCTHI0 OMPOBEPIIIa MO3ATI-
HYI0O TEODHI0 W HAKONWIA yKe OTPOMHUBIA MaTepual, HOKa3hIBal-
muil CIOMHENITYI0 B3anM03aBHCHMOCTD YacTell pasBmBaromierocsa Op-
ragmsMa u dopmooGpasoBaTelbHOE 3HAYEHAE PABITIHEIX (JOPM B3AMO-
sapucuMoctd. MoiKHO pasimIaTs: TeHOMHBIE KoppenAoud, ompe-
IelseMEle HEeIIOCPeCTBEHHO HACIeNCTBeHHHEIMN (jaKkTOpaMH pasBATH,
T. . TeHaMu, TePe3 IpPoriecch BHYTPHUKJIeToUHOro obmema; mopdore-
HeTH9IecKHe KODpedAnau, OIpefeiseMble BHYTpeHHEMH (axropaMi
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43BUTAA M OCYIECTBIseMble JacTHi0 IIyTeM IIePeladuy BeIIecTB WIN

po30ymIOeHNs 0T onHOiZI 4acTH K [Apyroifl mpE WX HemocpemcTBEHHOM
KOBTAKTHOM B3aMMOJEiCTBAM HJIM HA HEKOTODOM DACCTOSHMH, H BD-
roHTHIECKAE KOPDEJANNHN, opeselsaeMble 3aBHCHMOCTAMHE B feduHM-
uBHBIX QYHKOUAX MaHEEIX vacreili. Bce orum ¢opMel B3ammosaBucu-
mocTell TIPEACTABAAOT c¢o6oif IPOAYKT MCTOPHYECKOI0 PA3BHTHS,
0CcOOCHHO CIIOKHOTO M HepegKO [INTeJBHOT0 B ciydae MopdoreHeTH-
qeCKUX U DPrOHTHYECKHX Koppemanmuid. B mpomecce mcropmuecroro
pasBHTHS OPIaHA3MOB IPOHCXOJNT HE TOIBKO YIOPAJOUCHWE COOTHO-
[MeHHA OpraHW3Ma ¢ BHemHe# cpeoil, HO M mepepaboTKa BHYTpPEH-
H¥X COOTHOIIEHHUIl MEM{y YacTAMH M OPraHaMH Pa3BHBAIONIErOCA Op-
ragmsma. B aToM mpomecce MHorme COOTHOIIEHWS CTAHOBATCA HE00-
xonmMeiMn arTopaMu (MopQoreHeTHIECKHE KOPPENAOUA), OIpese-
JAIITEMA HOpMalibHOe gopmMoofpasoBanme opranusMa. Taxue dopmo-
00pasoBaTelbHbIe PEAKIHN OKAasHBAIOTCA IIPU JAHHHIX COOTHOMICHHAX
«menecoofpasEBIMIY U HMEIOT HepelKo PeryIATOPHHI XapaKrTtep.

B mporecce ucropHgeckoro mpeo0pasoBaHUA CaMOro HHIABHIYajlhb-
HOTO pasBUTHA ((UIOTeHHS OHTOreHe3a) MPOHUCXOMHT W MepecTPOiiKa
CYIeCTBYIOIell cucreMsl Koppexsmuii. Besroe, faske sireMeHTapHOE
HACTEJCTBEHHOE W3MEHEeHWE BHOCUT CBOM W3MEHEHHS B MCTOPUUECKH
CIOKUBIIHECH cooTHOIMeHus, Jlae oveHsr HeOOIBINIZAE IEPBUIHBLIE
3MeHeHHd — IMPOCTHIe CHBHTH BO BPEMEHH HACTYINIEHWS H3BECTHEIX
pearnuit — BHOCAT WHOTAA 0YeHb KPYNHBIE N3MEHEHHUS B IIPOIECCHI
dopmooGpas3oBaHus, melas ero HeHOPMAJIbHHIM WJIH [aJke COBEpPIIeH-
HO HEeBO3MOKHEIM, :

BBuny CIOMHOCTH CYIIeCTBYIOIIHX B3aHMO3aBHCHMOCTEH 60Ib-
IMIWHCTBO KPYIHBIX MYTAaluil HMeeT XapaKkTep HapYINEHUA PasBUTHA
WM HeJOPasBUTHA, IPHBOAANLEr0 K JAe(PEKTaM B CTPOGHHH OPraHM3-
mMa. Owendb yacro Taxme AedeKTH JEIAIOT OPraHH3M HEKU3HECIOC0O-
HEIM (neranbHble MyTamum). UeMm panblile B HHAABHAYAILHOM Pa3BH-
THA CKa3bIBaeTCA MYTAMHONHOe M3MeHenue, weM (ollee 3HAUMTENHHO
0HO HapymaeT HOPMAJBHBEIH XOJ DABBUTHI, T€M dYame OHo Oymer
nMerd meraabHHE dddert. [Toaromy B mpomecce ecrecTBEHHOro OT-
Gopa GompmmHCTBO MyTamuif, OPOABIAIOIMAXCA ViKe HA PaHHUX
CTAUAX pPa3BUTHSA B 3aBHCHMBIX OPraHOTEHe3aX, MOCTOAHHO DIAMH-
Hnpyerca. IBONMIOOUA WAET dYalle NyTeM Toxbopa MalblX MYTammH,
RoTopeie, MpW peryJATOPHOM Xapartepe Mop(oreHeTHIECKHX 3aBHU-
CuMocTell, Ha PAHHHEX CTANASAX PA3BATHA HEYeM ceGd He NPOABIAIOT,
4 BBIpa;RalOTCA JWINL HA KoHeUuEbix dasax dopmoobpazoBaHus, T. e.
Iyrem «mapcraBkm cramgmity mwim «anaGonmity (A, H. Cesepmos).

TCI0Oa W M3BecTHOe dMOPHOHATLHOE CXOJCTBO DAHHHX CTAfMHA pas-
Brras (3axom K. Bapa) m mamoskenme IoceoBaTelIbHEX HACTABOK,
Bellyimee x pexanmTynAnIME B OHTOTEHe3e AHIGCTPATLHEIX COCTOSHMIR
(6morenermueckuit saxon @p. Mwomrepa u 9. Texrena). Wcropmue-
°Rag crofikocTh ONTOreHeTHYECKUX ITPOIECCOB, 0COGEHNO HA DPAHHAX
*Tanusax pasBmTHs, 0GBACHIETCA OTPOMHBIM 3HAUCHEM HITErPHPYIO-
WX paxTopos, T. €. cHCTEMB KOPPENANAA /I 0CYLIECTBICHMS CaMo-
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ey

ro gopmooGpasoparnsa. HacrencTpeHHasa cTOHKOCTh OpraHmaMa o0G%.
ACHAETCA  CIOMHOCTBIO  CHCTEMBI  MODQOreHeTHIeCKAX  CBA3eH,
00'beIMHAONINX BCe YaCTH PasBUBAIONIETOCS OPraHM3Ma B OJHO IeJoe,
a He CTOHKOCTBIO HACICICTBEHHOI'O BeIecTBa, T. €. I'eHOB.

Beakoe GecnopsApodHoe HaKOILIeHHe MyTAallii IPHBOMAT K paspy-
IIeHNI0 CHCTeMBl KOPPeINsIui, K Ne3MHTerpamud W HeJX0pPasBATHIO,
Ilpm poMecTHKAIME IPOMCXONUT HAKOILIEHHE MYTAlWil B OTHONIEHUE
TexX YepT OPramusaruy, KOTOPble TOTEPANTH CcBoe 3HA4YeHHE B HOBOH
o0cTaHOBKe, N MOTOMY He mojjieskar Oolee KOHTPOII0 CO CTOPOHEI
ecTecTBeHHOr0 OTOOpa, a BMecTe C TeM He HMeIOT 3HAYeHHA Ij
4eJOBEKAa M MOTOMY He IOIMAJW U MOJ BIMAHNE HCKYCCTBEHHOIO IOJ-
Gopa. B Takux mpusHAKaX y NOMANIHKX JKHBOTHBIX HEDERKH ABJIEHUs
HeOPa3BATHUA.

Ilpm yrparte opramoM ero 3HAaYeHHA IS OPraHU3Ma MPOMCXONHT
TAKKe ero JMe3WHTerpanusA BCJIefCTBHEe 0eCKOHTPOILHOI0 HAKOIJICHHS
MyTauuii, sageBaionux naHusii opran. Cauru B Mopdorenerndeckux
mpomeccax MNPUBONAT K YMEHBIIEHHIO PA3MepOB, HEIOPASBUTHIO T
nojumolt pymuMmeHranuua. Takum oGpasom o0bAcHAeTcA QumorenerTme-
cKag pelyRmusa Gecrmole3HBIX OpramoB. Kcam 0TCYTCTBHE eCTECTBEH-
woro orGopa um GecrmopAOYHOE HAKOIJIeHWE MYTAalWii CBA3aHO ¢
Je3wHTeTpanmueli ¥ OPUBONUT K HENOPA3BUTHIO, TO 0GpaTHBIA Tporece
Mop$doPu3NOIOrHIecKOro yCI0KHEHNA, CBA3AHHOIO ¢ HTPOIPeCcCHBHOI
HHTErpamue, 00YyCIOBIEH IEeNPEePHIBHBIM MefCTBHEM €eCTeCTBEHHOI0
orbopa. TBop4uecroe sHayeHme e€CTECTBEHHOrO 0TOOPA COCTOUT B CO-
spanum (Ha ToYBE CYI[ECTBYIOIMX COOTHOIIGHHWIT) HACHeFCTBEHHBIX
MEeXaHH3MOB B BH/E CJOMKHEIX CHCTEM B3aMMO3ABHCUMEIX PeaRIi,
o0ecmeynBalOIINX ¢ HAUGONBIIel HANEIKNOCTHIO PA3BUTHE BIIOIHE
sxmsEecnocobusx (B gammoil o6cTamoske) oprammsmos. ITo-sumuMomy,
BCE PEAKIUNU OPraHM3Ma BO3HMKAT IEPBOHAYAIBHO B CBA3H € U3BECT-
HBIME (DAaKTOPAMH BHeINHeH Cpefs, ABIAIEMUCA B POIH (H3UOIO0-
IHYeCKUX pasfpaskuresell, BHISBIBAIOINAX, MEKLY TpoduM, u GopMmo-
o6pasoBarensHyio peariuio, CrernduKa peakIiuy 3aBUCHT B OCHOBHOM
OT C€aMoro Opramm3Ma, KOTODHII P OHpeNeJeHHOM (PUIHOJIO-
THYECKOM COCTOAHHM ¥, B YaCTHOCTH, HA ONPEJeJeHHBX CTaJuAax
pasBUTHA, CHOCOGEH OTBETHTH OTpEleIeHHO peakmumein aske Ha
pasnmuuple pasgpaykenus. IlopToMy mopo0nbie ke peankmum MOTYT
BO3SHUKATH HA ONpPEAeTeHHBIX CTANUAX DPASBUTHA M B CHIY HEKOTOPHIX
N3MEHEHNH B TeYEHMH TPOUECCOB DPAZBUTUA MOJ BIMAHUEM BHYTPEH-
HEX NPUYNH, UMEHHO W3MEHEHHIl B CaMOM HaCJeNCTBENHOM BEIecTBe
(myraumn). Ecam Taxas peaknms HOBHIIIAeT MKI3HENHYI CTOHKOCTD
IAHHOTO OPraHW3Ma B JAaHHOH cpefe, TO HAJEKHOCTHL e¢ pPeajm3amul
IOBBIIAETCA IPH 3aMeHe BHeIIHEero pasfpayKuTeNs BHYTPeHHHM, T. €.
Ipu 3aMeHe MOAU(MUKATINM CXOQHHM HACKeNCTBOHHLIM I3MeHEHHEM.
B srom ciydae ecrecTBemHbll 0T6OpP TPUBOMUT K YCTAHOBIEHMIO HO-
BOro, 6onee cTaOHIBHOTO HACIEACTBEHHOT0 MEXaNH3Ma.

Bee cmomuo obycinoBiennsie peakmmm, a clIefoBaTeIbRo, W IPH-
3HAKM, DOoTepABIINe 3HAYeHMe B [aHHOW cpeme, aBTOMATHIECKH
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pHIIAAI0T BCIEACTBHE PACCTPONCTBA HX HACTE[CTBEHHOIO MEXaHH3Ma

a3puTHS 0CCIIOPANOYHBIM HAKOIIEHHeM MyTanmi (mpu opeKpamjeHnH
KOHTPOIA ecTeCTBeHHBIM oTGopoM). B mpomecce mcTopmiecKoi
cMEHBl CPeJl IPOMCXOAUT HeIpephIBHOe yCTAHOBIeHWEe HOBEIX Deak-
puil ¥ IPI3HAKOB, yCTAHOBJICHHE HOBBIX COOTHOIITEHHMIT ¥ BEIpaboTKa
HOBBIX KOppenAnmi H BMecTe ¢ TeM HOCTOSIHHOe BHIIAJeHHe CTaphIX
peaxiuil W Koppesnuii, mOTepABIUX cBoe sHavenme. B aroil Tpame-
¢opMaIUl OPIaHU3MOB DasiMYHbIC PEAKIMH M KOPPEIANMI HMEIOT
pasiImiHOe 3HAYEHNe — OJIHN HCTOPHIECKH OBICTPO CMEHAIOTCH, APY-
rme TpuobperalT miImrespHoe 3HadeHue. HeKorTopble 0OKa3EIBAIOTCA
HONe3HEIMH B BechbMa pasjIWYHBIX Cpeax — OHH 10 CBOeH cyTH
[OYTH YHUBePCAJbHE (B yCIOBUAX HA3EMHON WJIN BONHOH KH3HH
mId Jaske BooOIlle MOYTH BO BCEX YCIOBHAX JKM3HU Ha 3eMie, Kak,
pampuMep, OpPHCHOCOONeHHuA JusA KHCIOpoxHoro pabixammsa). Taxue
peakuun (IpH3HAKH) IpuoGpeTaidT BechMa JIHTENbHOe 3HAUCHHE.
OHE aXKKYMYJIHDPYIOTCA B OpraHmsMe II0 Mepe ero HCTOPHYECKOro
pasBUTUA H JAIOT, B KOHIe KOHIOB, HauOojee oOIIylo ero xapakxre-
pUCTHKY K&K IIpe/iICTAaBHTeNM OIpefelleHHOr0 Mopdoormdeckoro
«TUIA», €O CBOCH cHCTeMOH B3aMMOCBA3ell, 00Mamalomero Crocob-
HOCTBI0 K MHOTOYHCIEHHBIM, 9acTh0 BEChMa LIMPOKO «Ijeaecoobpas-
HBIM» PeaKI[AM.

B mpomecce sBomonuu BeIpaGaTHIBAIOTCSA TaKKe pasiHmdHbIE TH-
nuunsle OPMEL OHTOTEHE3a B 3aBHCUMOCTH OT TOTO, 9T0 mpeobiajiaro-
Imee 3HadeHme mpro0peraroT Te WiW HHBIE QOpMEI KoppenAnmit. llpn
aKKyMyJAQUIN TEeHOMHBIX KODPPeNANUdl OHTOreHeTHIeCKOe pa3BHTHE
upuoGpeTaer «MO3aMYHBIN» XapaKkTep, T. €. OT/JeJNbHble OPraHorenesnl
yie Ha paHHUX CTafuAX OPHOOPeTaloT OTHOCHTeIHHO ABTOHOMHBIN
XapakTep. JBONIONUA HIET Ha OCHOBe KOMOMHATHBHON H3MEHIMBOCTH.
Takue opmbr GymyT oTHOCHTENbHO BechbMa IIACTHIHBIME B Ooiee
BHEIIHMX CBOUX IPN3HAKAX, HO JOBOJHHO KOHCEDPBATHBHBIMA B CyIIe-
CTBeHHBIX depTax oOpraHumsanmu (TPyIHOCTL KoafanTalid IIyTeM
IOfI00pa CIy4ailHBIX H3MEHENHil OTHeNbHEIX NPHU3HAKOB; HACEKOMEIE).

Kyl DBOJIONMI0 MOMKHO OXapaKTepH30BATh TEPMUHOM «MEpOMOp-
$o3». B arom cayuae mourm Bce HoBoe mpmoGperaercs MyTeM HaMe-
HeHNA caMuX 3a9aTKOB (T. e. myTeM apXajllaKCUCOB). 3apOABIINIEBOE
CXOCTBO OrpaHMYMBAETCA PAHHUMH CTAagUAMHU 5MOpHOTeHe3a W ABJe-
HUA peKamUTYIANUA MaJ0 BEIpAsKeHBI.

PI aKKyMyJIanunm MoOp(oreHeTHISCKIX KOPPedAndil OHTOreHe3s
IipnoGperaer «peryaAMuOHHEIy XapaKTep ¢ MaKCHMAaJIbHOII B3amMmo-
3aBHCUMOCTBIO pasBHBAlOIMuXcsA dacreidl. B sroM caydae ycroiiam-
BOCTE (hopM ompejensieTcs CAOIKHOCTBIO CHCTEMBI KOPPeJAIIOHHBIX
CBiI3eil, mX peryasTOPHBIM XapaKTePOM M TPYNHOCTBIO WX HapyImie-
Huit Ges Bpesa avia opranmsma. MeTopuueck: BEIPaGOTABIIMACA pery-
JATOPHEIl XapaKTep MHOTHX 3aBHCHMOCTeil JOMycKaeT, OHAKO, BO
MHOrUX cimyuasx JOBONBHO JAJICKO WAYINie H3MEHEeHHs, B 0COOEHHO-
CTH KommuecTsemHOTO Xapakrepa, KOTODHIE CPasy Ke COMIACYIOTCS C
U3MeHEHHAMN BceX KOPDEIATHBHO CBSIBAHHHX dacreit. Taxme opra-
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HU3MBI OKAa3BIBAIOTCA BECHMA IUIACTHYHBEIMA KaK pa3 B OCHOBHBIX
cBomX Tpu3HAKaX (II03BOHOYHBIE), XOTS M B HpefelaXx (THIHTHON»
OpraHm3aI,

Iprn axRyMyJIAmEm SProHTUYECKAX Koppensanuit npmobpeTaer
Goublioe 3HAYeHMEe WHAMBUAYyaJIbHAS OPHCIOCOOIAeMOCTh Ha Ooiee
DO3/HUX CTAfUAX pasBUTUA (JMYAHKA, Mojopoe ;kuBoTHoe). OKom-
qarejbHAA OTHUIMQOBKA CTPYKTYDP HAeT B 3HAYATENBHOH Mepe Iof
BiausiHmeM QYHKIUH, T. €. PeryJHpPYyercsa «yIparKueHmeM» H {Ie-
yOpaskHeHueM» opramos. Tarme ;uBOTHBIe 061amaloT MaKCHMAaJIbHOMN
IJIACTHYHOCTHI0 B IPOLEcCce AKTUBHOrO NMpucHocofieHHA K OKpy:Kaio-
meit cpefe (ITUIBI, MIEKOIHTAIOIHE) .

TakuM o0pasom, wuHTerpupyomume (GaKkTopsl HHAHBUYAIBHOTO
PasBATHA B BHJE PA3MUIHOIO POAA KOPpeIANUH HMEIOT HCKIIYH-
TeJbHOe 3HAYEHHE B IIPOL[ecCe HBOMIONUHU, U TpeolbiamaHue KOppes-
Uil OIpeMeJieHHOr0 POJia OIpejeNseT B 3HAYUTENBHOM Mepe Hallb-
uelimuit xon 3Bonomun. [losToMy TIPH PacCMOTPEHHH HBOJIONMOHHEIX
mpobieM MBI He MOKeM He CUATATHCA HapaBHe ¢ IpoleccaMd Juag-
depenmuauu ¥ €O 3HAYEHHEM IIpoIleccoB mmTerpanmu. IIporpeccus-
HO YCHOKHAWIIUICH, T. e. pacwIeHAMIIHICA, nuddepeHnupyomuica
OpraHM3M pasBHBAETCA W DBOJMIOMPYET KAaK Iejoe. JTH BBIBORBI MO-
ryT GbITH CQOPMYNHPOBAHEI B BUAE CIIYIOU[NX MPEIBAPUTENbHEIX
TIOOKEHUIT TeOPHH «X0I0MOPPH03ar.

1. B mporpeccuBmoii sBoMomuE, HAYI(eli B 0o0meM IoJ 3HAKOM
TIpUCIIOCOGIeHUST OpPraHm3Ma K OKPYSKAloOUled cpeme W B3aMMHOLO
TIpHCHOCOONeHNsT JacTeil BHYyTpH OPraHHE3Ma, Ipolecchl Mopdoduamo-
JIOTMYEeCKOT0 pacwieHeHusa, T. e. mauddepeHimanum, Bcerga CoIpo-
BOJKAIOTCS IPOIECCAMH WHTerpamud, T. €. O00LeJUHeHHS dacTel
B OJIHO COIJIACOBAHHOE I[EJ0e.

2. B mpomecce 9BoXOIMEM OpraHmSM H3MeHAETCS M IpHCHocad-
auBaeTcs Kak Ienoe. YiKe OTHEJbHBIE MyTalUum HMeIOT, Gaaromaps
CB3AHHOCTY TIPOIECCOB MHIMBHAYAJILHOTO PAa3BHTHUS, XapaKTep H3Me-
HeHNd Bcero opranmsMa B IeloM. B mpoIjecce ke eCTeCTBEHHOIO
orGopa IPOMCXONUAT TOCTOSAHHAS DIMMUHALWA TeX MYTAIlu#, B KOTO-
PHIX H3MEHEHHS OTJENBHBIX YaCTell OKAsSLIBAITCA HECOINIACOBAHHBLIME
MeRIYy co0oil. KerecrBennsiit orGop BeHeTcd He M0 OTHEIBHBIM IpH-
3HAKAM, HWJIH OpraHaM, WIH JaKe CTagusaM — orGupaiores Beerja
meJble OPraHN3MBl B WX KOHKpDeTHOM pasBuréu (T. €. I{eJNBle OHTO-
IeHe3H).

3. B KOHKpeTHOM OpraHW3Me HENb3sI PASTPAHAYATH HACHECTBEH-
HOe W HEHACJHECTBEHHOE, M B DBOJIONMH MBI HMEeM Bcerja fmeio ©
deHoTMIAME, PA3BUBAINUMHCSA Ha OIpeJeleHHON remermdecKoi
OCHOBe B OLpejieNeHHOI cpeje. BmecTe ¢ TeM, ciaeqoBaTeanrHO, B IMPO-
1ecce DBOMIONAN KOHKDPETHHRIX OPraHu3MoB (€3 CIeqUaJbHOr0 aHaJd-
3a OYeHDH TPYAHO OPOBECTH KAaKyl-Au00 Tpadb MeIy Hemocpencl-
BEHHBIM HHIUBANYAJIbHBLIM NPUCTOCOGIEHNEM B eCTeCTBeHHBIM 0T00-
poMm ocofeil, TpHCIOCOBTeHHBX K aHHOK cpefe.
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4. 3HavYeHNe AFAOTUBHBIX MomuduKanmil Mo cux mop HEJOONEHH-
pajioch HeomapBuHucTaMu. XOTsd MONUQUKANAN M He UMEOT 3Have-
ppd B CO3TAaHAN HOBBIX HACJCACTBEHHBIX MEXaHH3MOB, MBI BCe JKe
MO/REM OTMETHTH, YTO HMMEHHO HeIocpefCTBeHHOe Npucmocobrenne
IPOKIA/IEIBAET HePEJIKO HOBHE LyTH PAasBUTHA JUIA OPraHu3Ma. Anan-
cmBHEASA MORH(UKAIHEA ABIAeTCA IepBoii mpoboil peaxuu, TP MOMO-
mu KOTOPO# opraEmaM Kak OBl TIpOBEDSET BO3MOKHOCTH 3AMEHH H
Gomee YCIEIIHOTO MCIIONL30BaHMA OKpYy:Katomeit cpegst. Hemocpencr-
pegHOe TpHUcTocofieHre BCero OPraHM3Ma B IIEJIOM HMeeT 3aJacTyIo
(0cO6eHT0 y TO3BOHOYHEIX) BeAyIlee 3HAYCHHE B DBONIOIUE OPraHM3-
MOB U ABIETCA MEPBHIM FCHO BUIUMBIM €€ BEIPASKEINeM.

5. Ha ¢oue amamrupHOt MommHUKANME pa3HIPHBAETCA, OTHAKO,
[MOCTOSIHHBIX TPOIECC eCTeCTBEHHOro o0TOOpa IeJBIX OPraHH3MOB
(oHTOTEHE30B) B CTODOHY MOBHINICHHS ;KUBHEHHOH CTOHKOCTH opra-
gu3Ma [PH [AaHHBIX BCerja HECKONBbKO KOJeGIIOIMUXCA YCIOBHAX
cpeisl (KOHEeYHO, DA3HEIX WA DA3HBIX CTAjUHAX pA3BUTHA), T. e.
B CTOPOHY Gollee COBEDINEHHON ero aganTarul K 9THEM YCIOBHAM.
TaguMm 06pasoM, CO3MAIOTCA HOBHIE HACHENCTBEHIbIe MEeXaHM3MEL
AHAABUIYAIHHOTO DPA3BUTUA B BUNE CIOMHOH PEAKIMOHHOW # KOp-
PENANMONHON CHCTEeMBI, oImpefelAomeli ¢ HauGobIell HaesKHOCTHIO
pasBuTHe HaHHON mpuciocobennoil dopmsl (amanTusmoil MoxuduKa-
Iud) TPA JAEHBIX yCIOBAAX cpenbl. EcrecTBenmLIA oT6op MyTammii,
JAeKAMEX B IIPefeIaX YCTAHOBHBIIErOCHA NPUCTOCOGIEeHHOr0 PeHoTH-
7a, YBEANYMBAET CTOMNKOCTh WM HE3aBHCHUMOCTDL PEANM3AMHH JAHHON
amanTuBHOW (GOPMBI OT CIyYaWHHIX KoseGauwili (akTopoB BHeNIHeH
Cpeflbl M BMECTE€ C TEM [aeT OPraHH3My HeoOXONMMYI OCHOBY IS
maJbHeNreil ero ajanTHBHO SBOJIONUU., JTOT HEBHUUMBIA IPOHECC
3aMeHBI BHeIHNX (PAKTOPOB PasBuTHsd, HEHCTBYIOIAX depes peaKiju-
OHHBIe CHCTEMBI, BUYTPeHHUMH (KOPPEIAMUOHHEIME CHCTEMaMH),
IR Kak OBl BKIOYeHHA BHENTAUX (DAKTOPOB BHYTPH CAMOr0 OPraHU3-
Ma, BeeT Ko Bce GOJBINEMY YCIORHEHHI0O MEXaHM3Ma HHIUBHIYAalb-
HOTO pa3BuTdA. JIMeHHo B 5TOM HEBHIWMOM IIPOIIECCE CO3TAHMS
HOBHIX KODPEJNANHOHHEIX CHCTEM W MPOSBIAETCA HHTErPUPYyIOIee
3HaYeHHe TPOTECCa ecTecTBEHHOTO oTfopa (B ero crabmamsmpyromeit
dopme).

6. Ecnn memocpencTBeHHOE MPHCITOCOOIEHAE TEIOr0 OPraHH3Ma K
OKpy:;kaloImedl cpefle M B3aUMNOe MPUCITOCOGIEHNE OPraHOB HMEIOT
Hepenko Bepyiree sHavyeHme B dBoNIOOUE (0COOEHHO y HO3BOHOYHBIX
I riaBHEIM 06pa3oM B HamGoJee CYIMECTBEHHEIX, OPraHu3afHOHHEIX
Ipn3marax), T0, ¢ IPyroil CTOPOHHI, OHO BO3MOKHO JHUNIb HA HCTOPH-
9eckofi Gasze peaRmuil, cosfaBaeMoii B IPomecce HEIPEPHIBHOIO OT-
Gopa mambomee MU3MECTIOCOOHEIX OPraHH3MOB, I MOATOMY GOHLIO OHI
Omubko#f paccMarpEBaTh MOMHPUKAIMOHEYI0 N3MEHIYHBOCTH KAk
HeYT0 mepBMYHOE W NPOTHBONONATATH €€ MYyTamuoHHOHE. 104bK0 6
"poyecce ecrecreenmozo oTbopa c03daerTcs KOCTATOUHO YCTOIIMBAL,
N0 BMmecre ¢ TemM u «Imemecoo6pasmo» ImMOKAT pearyuoHHas 6asa,

a’Oltfaﬂ Op2aKuU3My 03MONHOCTL €20 uenocpeacwennoeo npucnocef:
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aenus. TolbpKo B mpomecce ecTeCTBEHHOTO 0TOOpa CO3AAIOTCA HACTE]-
CTBEHHBIE PEaKIUMOHHBIe, & B3aTeM W KOPPEIANUOHHLIE MeXaHM3Mbp
peryisTopHOrO XapaKrepa, rapaHTEpyoINWe HOPMAIbHOe pasBHTHe
. IeJIOCTHOTO OPraHM3Ma NpH OGBYHEIX YCIOBHAX MAHHON cpefibl, He3a-
BHCEMO OT cilIyvaiimeix womeGammit ee ¢axropos. Hacmencreemnas
yeTOMIUBOCTS OPraEM3alUM TOKOWTCH HA CIOMKHOCTH HCTOPWIECKH
CJIOKUMBIIEHCA CUCTEMBI KOPpENANuil PeryiaAaTOpPHOr0 XapaxTepa, a He
Ha TPOYHOCTH HACHECTBEHHOTO BEIIECTBA U €r0 TeHOB.

7. Bess sBosmomud wmper Tox 3HAKOM BHIADQEepeHOUPOBKE U3
o0IUX PEARIMOHHBIX cliocofHocTell Gojee TACTHBIX, COOTBETCTBYIO-
IMX W3BECTHEIM CTOPOHAM BHenrne# (1Mo OTHONIEHWI0 K JanHON wa-
cra) cpems. dra Boygud@epeHnUpPoOBKAa MAET B 3HAYUTENHHOM Mepe
IyTeM HEeHOCPeNCTBeHHOT0 IIPUCTocofIeHnsa w He3aMeTHO «(PHECUpY-
eTcA» 3aTeM B pesyiabrare IOCTOSHHO AelicTByOIero crabmiInsupyio-
WEro ecTecTBeHHOro oTGopa MyTammil, HeKAIMUX B IIPEHeNIaX MOLH-
¢unupoBaEHOro PeHOTHNA.

Ramymiasca maciaencTBeHHas TeTepMUHATAA 9ACTHIHO JOCTHTALT-
CA 10 MYTH OTPAHMIOHUS BO3MOMKHEBIX DEAKIU# OAHOW ompemeseHHOI
mim «HopMainbnoily. B sroM ciayuae HoBas maciefcTBennas dopma
IoJyvdaercd B DPe3yinTare aBTOMaTH‘IeCKOﬁ A€3WHTerpanuu M3JINI-
nmx pearumit. IToxa enie TpyqHO CKa3aTh, HACKOJNLKO TTAPOKOE 3HA-
YeHNe WMEeeT TaKasd JeTePMUHANWA TYTeM OTPAHMYEHWs IIOTCHIUH.
Opnako sicHO, 9TO 3BONIONUS He MOMET CTPOUTHCA INIIL Ha HPOTEcce
BHIIAMeHNA pearnuit. B mpomecce sBodonumM cO3MAIOTCA M COBEPIIEH-
HO HOBHI® HACJEJCTBEHHEe HOPMBI PEAKNNH, MTEePBOHAYAIBHO, BEPOST-
Ho, BechMa ofmero u, Moyker GBITH, He COBceM yeTofdmBoro xapaxrepa,
M3 KOTOPHIX 3aTeM oUATh BIAu(epeHnupoBEBaOTCA Gollee dacTHEe
1 Bee folee cTabWiIbHBIE PEARIINH, 3ATIAIIEHHBIE TOCTATOIHBIMEA PEry-
IATOPHBIME MEXaHm3MaMu OT BOBMOKHocTu ux mapymenusd. Ocoben-
Ho GoJyblIoe 3MAYeHue MMEeT TPH HTOM IPOIECe JOKATHHOTO OTPAHATE-
HEA peaxuudii, 9T0 BO3MOMKHO JIUINL B Pe3yihTaTe IPOLEcca ecTecT-
Bernoro orGopa. HacmegcrBeHHas jorannHasg dopMoobpazoBarennras
peaxnus ecTh BCETNA pPe3yabTaT UCTOPWIECKOr0 Pa3BUTHA Ha OCHOBE
CYMIeCTBYIOMMAX yrie oOmuX HOPM Peartwil ¥ YCTAHOBMBIIUXCH KOH-
KpernnX nuddepeEIRPOBOK M cooTHomeHn# vacredr. IToaromy B ponm
«HHIYKTOPOBY SBIIOTCS BCeT[a TKAHW WIH BeI[ecTBa, HEIoCpescT-
BEHHO CBA3ANHEIE ¢ HaHHON YacThIo.

Tarkum ofpasoM, BesRas wHacilencTBennas muddepenTuannsd
crponTess Ha 0aze W3BECTHHIX COOTTIONIENWl dacrteif, BesAKoe pacdie-
HeHVe OCHOBHBACTCA Ha 3aBmcuMocTaX, Ha cBaszax. CyniecrBopanme
WHTerpupyoIuX (PaKTOPOB ABIAETCS YCIOBUEM, ONMPENeNAIOMIM BO3-
MOJKHOCTH TporpeccwmBHOro pupdepenmupoBaHUsa opragmama o
¢ Jnpyroit CTODOHH, TPOrPeCCHBHAs nmb(bepeﬂnnponna Hen3GeKH0
BeJleT K JaJbHelImeMy YCIO0/KHEHWI0 MHTerpUpYyIOmedl CHCT@MBI Kop-
peltsmmii, e
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PETYJIAIA ©OPMOOEPA30BAHIA
‘B MHINBHAYAJILHOM PASBUTUN

NPEJMCJIOBUE

B upejmaraeMoil Kgure pasGEpaercs ofuH U3 Haunbolee AKTYalb-
HEIX BOIPOCOB 00INeil Teopuu pasBHTHA, KOTOPHIA 3aTParHBajICA MHOIO
eme 4YeTBepPTh BeKa ToMy Hasax («Oprammsm Kax memoe», 1938)
n obcymmanca B pame pansHehmux paGor (IImanmbraysem, 1945,
1961).

OcHOBHEI® HJ(eM BO BCEX BTHX paGoTax OJUHAKOBHI: [BIKYyIIHUe
cUIBl MHEUBUIYAJILHOTO PasBUTHA CO3RAOTCA o Mepe AuddepeHny-
POBKE 3apoOfHINa B pe3yabTaTe B3AWMOMEHCTBAA HOPORXYKTOB 3TOM
nuddepeENEpoBKE. BzaumMopneilicTBie pasHBEIX uUacTell BefeT K HOBEIM
nudgepeENUPOBKAM H JajbHEHNMM B3auMomedcrsuam. ¥ croiium-
BOCTh OPraBH3aNUA MOKOUTCA HE HAa HIPOYHOCTH KAKUX-JUGO CTPYK-
Typ, @ Ha CIOMKHOCTH CHCTEMbI B3aUMO3ABHCHMOCTeH (KOppeIAIuii)
U Ha PEryIATOPHOM KX Xapakrepe. B pesynbrare 3THX B3aHMO3aBH-
cEMocTell opraHu3M pasBUBAETCA HA BCeX CTAJUAX KaK OIHO COTIa-
coBauHoe mexoe. HecMorpa ma HexoTopoe pasmudue B TEPMUHOIOTUE
00IIKe YCTAaHOBKA aBTOPA HE M3MEHILIUCE.

BMmecro mpeskHero, HeJ0CTATOYHO OIPEAENEHHOIO TePMUEA Koppe-
AAMUA, KOTODPHIA TOHUMAETCH WHOTNA CTAaTHYECKH KAK COCYIeCTBO-
BaHWe WM COOTHOINEHHE, A yIoTpe(asdio Temepb ropasfo Gojnee BEHI-
pasurebHBIH PyCCKUA TepMHH «B3amMmofmedcrsue». Hpome Toro, s e-
Jial0 IONETKY PacCMOTPETh BCIO IpobieMy OpraHHYecKUX pPeryJsimui
B cBeTe o0mei#l Teopud peryrupyromux ycrpoicrs (xuGepHeTHKH).
Taxoit moaxox mo3BoNAeT DOHATH MEXaHM3M DETYIANUH TOPA3R0 MOI-
Hee W CTABUT PAfA HOBHIX 3afad mepen amOpmomoramum. VsmorkeHme s
UBITAJCH CHEJNaTh BO3MOKHO 0ojiee MOCTYIHBIM, HO BCE JKe KHHIA
Paccumrana Ha OHOJNOrOB — CTYJEHTOB W aCUUPAHTOB, a TAKIKE HAYU-
HAalOMUX HAYIHHIX PAGOTHUKOB.

3agaueit Hacroame# paGoTHl ObIO HE COCTABIEHUE emie OJHOI
CBOAKE mo mpo6GreMaM UHAHBHAYAIBHOTO PAasBUTHA, a OCBEI[CHUE
Y’Ke M3BeCTHHIX (PAKTOB HOJ| HECKOJIBKO HOBBIM yriaoM 3spenus. Ilo-
9TOMy B paGoTe HMEIOTCHA JWIIL MPUMEPHI, CIYIRAMEE [JIA HJILIIOCT-
Panum mHeroTopHIX MONOMeHU, I HET HA 00CTOATEIHHEIX ONHCAHMIA,
HA ccrurok ma mureparypy. JOmyIMEHH TaKsKe W3BECTHAA CXEMATH-
Sama m ynpomenume CHOMHBIX ABICHHH, B KOTOPHX Bcerga IOmIep-
RuBatorcs gums mambosiee CymeCTBEHHEIE MOMEHTH. B KOHIE KHHUTH
Upuiosxen comcok OCHOBHOH JMTEPATYDH, IO KOTODOH UMTATENh CMO-
*KeT o3HaxoMurhes Gomee 0GCTOATENBHO ¢ PAas3bUpPACMEIME BOTIPOCAMIL.
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B moproroke Moeil pykonmmcH K D€IATH MHe MHOIO IIOMOITE MOR
corpynumru, B ocoGemmoctu . M. Mensenesa, C. M. dmmireiin
u O. II. Oxbuiesckas, KOTOPHEIM A 3J{€Ch BBIPA)RAI0 MOIO CaMYIo
MCKPEHHIOIO 0IarofapHOCTS.

BBE/IEHIE.
®OPMBL PETYJIAIUM

OnNHEM W3 CAMEIX 3aMEYATENBHBIX CBOMCTB JKMBEIX CYHIECTB sIB-
AAeTca MX OPUCTOCco0as1eMOcTs K MeHsomedcsa obcragoske. Ilpuemo-
co0HTeNbHEE M3MEHEHHA 3aXBATHIBAIOT KaK (OpMY, TaKk H (QyHKIOHU
srmBoro cymecrsa. OHE BEHIpasKaloTcA B H3MEHEHWM BHEIIHWX IPH-
3HAKOB, (JOPM INOBEJEHHUA, COOTHOLICHNUA dacTed U (DU3UOTOTMIECKUX
IpoIlecCOB, IPOTEKAIOIMX B OpraHax, TKAHAX M KIETKAX BCETO
opranusma. sHEBHIe cylecTBa HAXOHATCA B IPONECCE HENPEPHIBHOI
ImepecTpoiKM M Bee jKe ocTaiorca cebe monoOEbMu. Iloutm Bce mame-
HeHUsI IPUCIOCOOUTENBHEI, M MOYTH BCE MPUCIOCOOUTEABHEE H3MeHe-
HHUS 0OKA3bIBAIOTCA 00paTUMEBIMMU,

MEorue BHeIUHHE BIHAHWUA, HECOMHEHHO, HAPYLIAIOT HOPMAIBLHOE
TeUeHME JKU3HEHHHIX IponeccoB. sHuBrie cymecrBa CriocOGHEI, ONHA-
Ko, B Oombllieil mrW MeHBIIEH Mepe K BOCCTAHOBIEHHUIO CBOEH HoOp-
MANbHON KU3HENeATEIbHOCTH. B GOIBIINHCTBE CayIaeB OHU CIpPaB-
NAIOTCA Ja’Ke ¢ MEeXAHUYECKMMH TOBDPERICHHAAME, a WHOTHA CIOCO0-
HH BOCCTAHOBHUTH y/laleHHBIE OPTaHBl MIN JlajKe BCIO CBOI0 OPraHm-
3anuio u3 HeGombuioro ee yuactxa. Bece oTo oTHocuTCs, KOHEUHO, HE
TOJABKO K B3POCIOMY OPraHuM3My, HO B HE MeHbIuei#, a o0HMYHO U B
eme GoxbIIeH Mepe K PasBUBANNEMYCH 3aPONBINLY, THUYUHKE, MOJO-
JIOMY KUBOTHOMY WJIH PACTEHUIO,

Bo Bcex stmX camyuasx roBOPAT O CIOCOOHOCTH KUBBIX CYIIECTB
K peryiAnuu cBoeil MOp(OMOrMuecKoil CTPYKTYDPHI M COOTHOIIGHHH C
BHelHell cpemodl. Hecmorps Ha pasrooOpasuble BEIpaKEHHUs sBIe-
Hufl perynAnuu Bce OHH HMeKIOT OOHIYI0 OCHOBY, CXOMHOE IPOMCXOM-
NeHONe W HeKoTopele ofmme cmoco0bl mX ocymgectsienusa, CrmocoGH
OCYIIECTBICHHSA PEryIANUU OKA3HBAITCA CXOMHBIME ¢ MeXaHU3MAaMHU,
IpUMeHsAEeMBIME B TexHuKe, UTo0B 5T0 GBLIO SICHO, MBI HAYHEM C
onpejieleHAs IOHATHA peryIANUY, a B3aTeM mepeliieM K anamusy
00IuX OCHOB ABIEHUSA W K BOIPOCY 00 HCTOPHYECKOM IPOUCXOKJIe-
HUY PEryJATOPHBIX MEXAHU3MOB.

ITon perynmpoBaHWeM B IIEPOKOM CMBICIE TOHEMAIT JelicTBHA,
HaIpaBieHHBIe Ha IIOJjIep/KaHUEe CUCTEMHl B OIIPEEIEHHOM COCTOSA-
run. B gacrHOCTH, NOHATHE Peryasuuy BRIIOYAET MOMJep;KaHue 3a-
JAaHHOTO WIH TOAXOMAAINEro JBIKEHUA, er0 HANPABIEHWA U CKOPOCTY
(Tedenns, mepefayM SHEPIWY, XUMUIECKHX PEAKIUH M T. I.), MOA-



Begedenue. Dopurt pezyaayuu 231

ep/RKY BaJaHEBIX COOTHOIIEHMI B OTOM MBUGKEHUHU U IOJlepiRaiye
¢TAI[UOHAPHOTO COCTOSIHUSL M COOTHOIIEHZH, YCTaHOBUBINEXCHA B De-
gy IbTATe PEryTUDPYeMOro JBHIKEeHUS (1. €. IOIBUKHOTO PaBHOBECHS).,

B TexHHKe pAa3IUYAl0T PEryIHpyIOIINe MeXaHUSMH CIe/[yIOmuX
TUAMOB:

1) mpocToe perylIEpoBaHWe [0 3afaHHOH Iporpamme (Hampmmep,
HaTpABIeHIs IBMKeHHA KOpaOlla 110 OPHeHTHPAM 3aflaHHOTO Kypca),

9) mpsMoe PeryIupoBaHWE ¢ yueToM (PaKTOpPOB, BHIBHIBAIOIINX YK-
JOHEHHEe OT IIPOrpaMMul (HampuMmep, yIpaBieHne KopaGieM ¢ IOIpaB-
Koif W3 pacdera HAa ero CHOC TEUYEHUEM WJIU BETPOM),

3) peryampoBaHme MO 3aMKHYTOMY IUWKIY ¢ o0OpaTHON CBf3LIO,
1. €. ¢ IPOBEPKOIN pe3yIbTATOB PEryAMPOBAaHUA II0 CPABHEHHIO C 3a-
J@HHOH IIPOTPAMMOI M BHECEHHeM COOTBETCTBYIOIIUX IIONMpaBok (Ha-
npuMep, pabora aBTOMATHIECKOTO PYIEBOr0 yIPABIEHHUA).

Tlocnenusas Beicmasg dopMma pPeryiEpoBaHUS BKIYAaeT W TEPBEIE
MeXaHU3MEI, T. €. IPOrDAMMHOE PeryJupoBaHEE ¢ YIeTOM BO3MYIIAIO-
mux pawsaui. Ecnm muka peryadium ¢ o6paTHON CBA3BIO COENMHEH
¢ ApYTEM IOXOGHBIM IEKIOM, KOHTPOIUPYIOIIEM I BBIIPABIAION{IM
paloTy IepBOro, TO TaKOe PeryIupylolmee YCTPOHCTBO HA3BIBAETCS
CaMOHACTPAUB AIOIUMCSL.

B mpomeccaX MHIUBMAYATBHOIO PA3BUTHA MOMRHO YCTAHOBUTH CY-
MIeCTBOBAHWE TEX JK€ IPUHAMNIOB PeryJIupPOBaHHUA:

1) pasBdTHE WO IporpaMme, 3alaHHON HacIeJCTBEHHHM MaTepH-
aJloM, T. €. BHYTDEHHEMH (PaKropaMu PasBUTHS,

2) pasBHETHE COOTBETCTBEHHO TOJOMKEHHIO BO BHeNTHeil cpefe, T. e.
B BaBHCHMOCTH OT BHEIDHUX (aKTOPOB,

3) peryaanma B coOCTBEHHOM CMEICHE, T. €. BHINPAaBICHHE YKJIO-
HeHUH # BOCCTAHOBJIHWE (HOPMANbHBIX» COOTHONIGHHA NpH WX Ha-
pymenun. ITocnennee BO3MOIKIO JWIIL 9€pe3 TMOCPENCTBO 3aMKHYTOIO
NUKIa BaBUCUMOCTeH, T. e. IpM Wammauy o0paTHOH CBASM MEIKRY pas-
BuBalomelicA dYacThI0 M HACHE/[CTBEHHOH OCHOBO# (opm pearmpo-
BaHUS,

W3 mpuBemeHmmsrx ompejieNeHnii ACHO, 9TO0 LPUHATOE B TEXHHKe
NOHATHE PeryIUpOBAHUsA B IPUMEHEHUN K PasBHBAIOIIEMYCH OpraHU3-
My DaBHO3HAYHO BCEMY MOHATHIO passmTug. IlpoBecTE Karyo-IuGo
Tpanb Memay crocobamm perymupoBaHusa (GopMooOpasoBalusa B HH-
RUBIJyaTbHOM Pa3BUTHH HEBOBMOKHO, TaKk KAaK OOBIYHAS B HTOM CIY-
9ae perynaAnua ¢ o0paTHON CBA3bI, HECOMIIEHHO, BCerga BKINOYAeT
n o6a cmocoGa BHpaskeHus mpAMoit peryasmun. C Apyro#t cTOpOHH,
Talwyme MexanmusMOB DETYJIANUN II0 YHACJENOBAHHON IporpaMMe H
Peryianun cooTBETCTBEHHO BHEIIHUM BIUSHUAM SACHO BHICTYIIAET V
BCeX opranms3MoB KaK OCHOBA BHMMOI0 TPOMECca HHIHBUTYAILHOTO
PasBurus. Perymsinus ¢ ofparHOil ¢BaA3bI0 ABisieTca Golee coBepIIeH-
HO# HapeTpoitkoit, KOTOpAS YCIOMHAETCA W COBEPIIEHCTBYETCH 10 Mepe
UporpeccuBHO# sBOnIOMUM opraHE3MoB. OObIMHO TaKkMe MUKIHL 0Gpa-
3yIoT B opramm3Max Bce (0mee CIOMKHBIe CAMOHACTPAHBAIOIIHECST CH-
CTeMBl perynsmuu. dTE nocneqHEEe POPMEl PETYIANEE COOTBETCTBYIOT
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OOGBTHOMY TIOHMMAHWIO PEryJANAE B ;KUBHIX OPraHE3Max U ABIAIOTCS
OCHOBHOI TemOil majpHe{mero M3X0KeHUA.

Peryusmuit  ¢usmonorndeckux ¢QYHKIIE OPraHmsMOB MEH  3[ech
Kacateea He Oynem. O6mue NpUHMWOBI WX OCYI[ECTBICHHA TE IKe
‘caMBle H, XOTsI OHH JOCTUIANT TAaKXKe O4eHb OONBIIOH CIOMKHOCTH,
OHHM TOpasf0 Jydlre H3y4eHs, eM ¢QOpM0o0Opa30BaTENbHLIE pery-
aanuu. [Tocmemanme aHalium3upyloTCA ¢ IIOMOIIBIO OUEHBH TPYHOEMKHX
MHUKPOXUPYPrUYeCKUX H JPYTEX CHENMUANBHEIX MeTofoB. Bumoxwmmu-
YeCKNMe UX OCHOBHEI MAJO [OCTYIHBI JJIA MCCAENOBAHUA BCIAE/ICTBHE
HHYTOKHBX KOIMICCTB MeHCTBYIOIINX BeIECTB M TPYNHOCTH HX BHI-
nenennsg. Onmaxo B IocieHEe BpeMs H 3Jech JOCTATHYT 3HAUH-
TeNBHBIA mporpecc.

®opM0o0OpaA30BATENLEEE DPETYIANUE MOryT OBITH PACLIEHEHE!
Ha 9acTHHE TPOMECCHl, HO BOOOIe AOCTUrAIOT GOJBIIOH CIAOKHOCTH
BO B3aEMOFEHCTBYIOIIHX CHCTEMAX CO B3AWMHBEIM KOHTDOJIEM DPe3yilb-
tatoB. DopMbl B3awMofeficTBEA vYacTeit PopMooOpa30BATENLHBIX CH-
creM MoryT OBITh pasimeHEpiME. B cBoeM BzamMmopeificTBME dTacTu
cHUCTEMHl MOTYT OKAashIBATh APYT HA Jpyra CTEMYJIUpyIomee BIMA-
mme (moNoKUTEAbHAA 00paTHasd CBA3L). OJTO BEeT K COIJACOBAH-
HOMY IOCJIe[0BaTeJIbHOMY pAa3BHTHI0O Bcell cucTeMir. Bosmoxmo,
OlHAaKO, M TaKoe COOTHOIIEHMEe, KOrja OfHA 9TacTh OKA3HIBACT Ha
Ipyrylo CTEMyJImpylomee Bo3feficTsHe, a BTOPAasd — HA IEPBYIO —
3afepmusaomee (oTpumarenbHas o06paTHAf CBA3L). JTO BEAET K
VCTaHOBIEHHIO CTAIMOHADHOIO COCTOSHHA, T. €. HEKOTOPOTQ PaBHO-
Becus B JaHHOW CHCTEMe.

Fnaasa 1

IETEPMUHIPOBAHHOE PA3SBUTHUE
Y PEDYJIAINSA

PaccmorpuM HexoTophle mpumMepH peryiaamuz ¢opMooGpasoBa-
TeJIBHEIX IIPOIECCOB.

1. PazpaTae m0 yHacaeNoOBaHHOM mporpamMme

Takoit THOD Peryiasanud JHerKO0 YCTAHABIMBAGTCA XOTA OBl TPH
CPABHEHHE PAa3BUTHA HKDH pA3HBHIX BUNOB pPHO B OXHOM BOH0OeME
(umm cocype) B COBEpINEHHO ONEHAKOBHIX YCIOBUAX WJINM TIPH CPaB-
HEHUH DASBETHA SUI] Pa3lWIHLIX ITHI[ B OJHOM H TOM ’Ke MHKyOa-
Tope. B 3THX cIyuaAX pasBMBAIOTCS MAJbKYU PO X BEIKIEBHIBAIOI-
¢ NTEHNHH CO BCEMH XapaKTePHHIMEU OCOOeHHOCTAMHE TOTO BHUMA, OT
KOTODOrO0 HOXYYeHHl 3pelbie W HOPMANBHO OIUIO/IOTBOPEHHBIE AHIA-
flcmo, uwro pasBuTHe 3THX oOcCO0emHOCTe#l CBA3aHO ¢ IIPOHCXOMIE"
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pmeM SAI ¥ OIpPeJeNeTcs HaCle/ICTBOHHBIME mX cBoficrBamu. Tor
jxe OIBIT MOKHO IpPOMSBECTH H € HACJHENCTBEHHHIMU YRIOHEHUSIMHU
(MyTaI[HHMH) U Jake €  YpOACTBAMU, €CIH TOJNBKO OHU
,«M3HECIIOCOOHEI. B 0nMHAKOBEIX YCIOBEAX pasBUTHA HX IOTOM-
crB0 BIIONHE 3aKOHOMEPHO OTIHYAeTCA OT «HOPMANBHEIX» o0CO0eil.
«IIporpaMMa» DasBUTHS OKa3bIBAETCA y MYyTanuil ompejeleHHBIM
o0pa3oM u3MeHeHHOH, ¥ 3Ta M3MeHeHHAas IIporpaMMa ImeperaeTcs
o HAcHEACTBY H janbHeiimeMy moroMctBy (DO OmpejenenHHIM
3aK0HAM).

Har passepThiBaeTcA pasBATHe 10 YHACIEAOBAaHHO® Iporpam-
Me, MOJKHO HMHOIZa U HelocPefCTBeHHO HalMIONATh yKe HAa IIEPBBIX

Pye, 7. HApobaenue acyuduii. Pacnpedesenue marepuara npu dpobacnuu aiiya
Styela [Kron, 1955]

i;:rh Teproe, BTOpOe M TpPEThE JMejeHMA HOpobneHUA; 6 — cxema JApobienus; 7 — 64-

OYHag cranus; 8 — T76—112-kaerounsiii sMGPMOH, BUN ¢ JjeBoit cTopomsi; A, B, a,
;Oﬁosﬂaqemm 6macroMepoB; Ch — MaTepualx Xophabl; Ek — mMaTepuall B3KTOLEPMHI;
T MaTepuas 9HTONEPMHl; M — MaTepuad Me3oHepMbl; Mch — MaTepnmal Me3eHXUMEI;
U Martepuan mMuoGaacToB; N — MaTepHas HePBHOH CHCTOMEL
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CTAgUAX pasBUTHSA OILUIONOTBOPEHHOTO Aima. 9TO KacaeTca B 0Co-
OeHHOCTH SHI, MHOIEX 4depBedf, 0COOEHHO BEICIIEX, MOJIIOCKOB,
acuumuii (pume. 1) H HEKOTOPHIX APYTUX ;RUBOTHEIX. B roroBoMm gifne
acumpue (Styela) MOKHO pasiauauTh BHYTPEHHIOKW MacCy MeJNTKA g
TOBEePXHOCTHBIA ¢HOM 1UTONTA3MEL, COfepHialileil sKeIThie ITUIMelITIibig
sepHa. flnpo siima, pacmonaraiomieecs BHadaje B CepefiuHEe KeJNTKa,
TmepeMeInaeTcs BMecTe ¢ OKpy/Kalouied ero IPO3pavHOH MUTOILIABMO
K TOBEPXIOCTH fAiI[a, Tjie IPOHCXOAAT Jeiennd cospeBauuda. Opto-
BPEMEHHO C IePBEIM [eJeHreM CO3PEBAHUSA IIPO3pavHas IHTOIIA3Ma
pacTeKaerTca O IMOBEPXHOCTH B HAIpaBieHHH K 3KBarTopy sifma. He-
MOCPEACTBEHHO MOCJTe OIIONOTBOPEHUS BOBHUKAIOT IIOTOKA IUTOIIAZ-
MBI, Iepepacupefensiomue Bee cofep:xuamoe siima. fHemtox mepewme-
maeTcss K ONHOMY IOaI0CY (aHUMAABHOMY), & SKEITHN OUTMEHT —
K papyromy. fliimo cmepmarosompa cOamxaeTcsa ¢ AApOM AHNA, W OHp
06a BMecTe ¢ OKpYKaloie# mpo3padHoll MUTOMIA3MOH DepefBUTAIOTCH
B HalpaBIEHUH K KBATOPY, IO KOTOPHIM KOHIEHTPHPYETCH JKeIThid
NIUTMEHT, CepIoo0pasHo O0XBATHIBAIONTMH MMOJOBUHY smima («KexTHil
moxyMmecany ). llocae mepBoro menemmst fpoOGienus siia ITPOUCXOMT
HaJbHeANINEe MEePEeMEeIeHuA — JKEJITOK IepeTexaeT o0paTHO K HIUBKHe-
My, BEreTATHBHOMY MOJIOCY, IIpO3pavHas OUTOINa3Ma, cofpaBrIasics
BOKDYT sifiep, IEPETeKAeT K BepXHEMY — aHHMaibHOMY moxiocy. Ilog
9KBATOPOM, HA CTOPOHE IPOTHBOIONOKHOM JKEITOMY TOIYMECAIY, KOH-
NEHTPEPYETCA CBETIO-Cepas MUTOIIa3Ma B BHfe 1O00HOTO 3Ke cepo-
r0 TOMYyMECALa.

Ilocme oGpaszoBammsa ’KeITOr0 IOJYMECANma, SAQIN0, MMEBIIee
DAHEBIIe PafHaibHO-CAMMETPHYIHYI0 OPraHU3amuio, II0AyIaeT [BY-
CTOPOHHIOW cuMMeTpuio. BepereHo mepBoro [eleHUus Apo0NeHUs CTa-
HOBHTCA TePHEHIUKYAAPHO K IJIOCKOCTH CHMMETPHH, H COOTBETCT-
BEHHO IepBas IJIOCKOCTH ApOGNeHHA pasfessieT SIUNO W0 IJIOCKOCTH
CHMMETpPHY HA JBe COBEpIIEHHO DAaBHEIE IOAOBMHKA (IepBhIe [[BA
GmacToMepa), COMepsRAINMe KaAas II0 HOJOBUHE OT KaMmJOro IOXy-
MecAna. JTH IOMOBUHKA AWNA 3¢PKAJbHO-CHMMETPHYHEI H JAIOT Ha-
940 TmpaBoil W JeBoil monoBmHe Tena. Ilo Mepe manmpHeiintmx Hie-
TOYHHX JeleHuil aiimo apoGurcsa mocuemosaTenvHo Ha 4, 8, 16, 32,
64 Onmacromepa = T. A. llpm sTOM mIpOHMCXOMUT COBEPIIEHHO OITpENe
JeHHOE paclpefieieHNe MIA3MEHHHX CyOCTAHOHA A#ma MO GracToMe:
paM, ¥ B JaNbHeMIleM DPa3BHTHM 3TH Pas3uble 0acTOMEpPH [aioT Ha-
9aJI0 PA3MEIHEIM, BIIOJHE ONpEJIeNeHHEIM, OpraHaM JKUBOTHOTO. Tak
Ha crafu# 32 Kierox (GmacToMepoB) B BereTaTUBHOM HoJoBHHe il
na 6 KIeTOR IOXYYaloT KeINTYyI0 MUTOIIA3My fioa M HaayT BIuclef”
CTBHE Hadano MesoxepMe (T. e. MeseHXWMe W MYCKyJaType), octaib
Able KIeTKE BETeTATHBHOIO IOMIOCA CONEP/KAT JKEITOK M JajyT HY
yaio sHrofepme (raaBHEIM o0pasoM, KuuievHuKy). Hietkm sepxmed
aHUMAaJNbHOH, IOMOBHHE! AANA JafyT HAYAJ0 DKTOlepMe (rIaBHBIM of-
pasom mokposaM). Ha cragum 64 Kmerox B aHUMambHON moMOBHE?
sitna mmeroTes 26 9KTOePMANBHBIX KIETOK, CoflepsKalux mpo3padny?
NUTOmAa3My (C OYeHH MajibIM KONHYEeCTBOM JKEITKA), m © wKierod
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pyLymei HEPBHOW INacTHHKM. B coctaB mociefmedt BXOHAT, Kpome
roro, 4 KieTkm BereratmpHoit moxosmHEL. Bce 10 kieTox HepmHOI
mracTHHKY (3avaTka Bcell HepBHOH cmcTeMsI) GOraThl IMTOILIA3MOI
@ COeP/RAT BelmecTBO ceporo morxymecana. Ilog mepBHO# mmacTHHKOM
moMeInanTcss 4 GOraThIX JKeATKOM KIETKH BereTaTHBHON ITOJOBHHEI,
coleprRamie TaKKe BEIIECTBO CEPOro IIOMyMecAna. JTO 3a9aTOK IeHT-
pam)ﬂoﬁ cKeJeTHOM ocu (Xopdsl) IMYuHKA. B BereTaTmBHOM MONOBU-
ge sima mMewores cBepx toro 10 GoraTHIX JKEATKOM 3HTONEPMANBHEIX
wreTok (3avatku Kwmikm), 10 cBeTNO-JKeNTHX KIETOK Oymymeir me-
senxuIMBl (IIpOMEIKYTOYHAS TKAHB MAIOINAs, MEMKTY NpPOYUM, HAYAIO
KPOBEHOCHOH cmcTeMe) W 4 TeMHO-KENTHIX KIeTKE — o6pasoBarenn
gynyiieit Myckymarypsl. Ilocmemmrme 14 xmeror momydaroT cy6eran-
o JKEJITOro MoJXyMecAma, Gorarylo MHTOXOHIDHAMHE, COMepKAIEMM
oKucIuTeNbHEIe (PepMenTH. Bo BpeMs HalbpHEHIIEr0 pPasBUTHA Bce
RIETKHA COXPAaHSIIOT CTPOTO CHMMETPHMYHOE PACIONOKeHHe M JAI0T Ha-
9aJi0 COBEPIIEHHO ONMpeNeJeHHBIM YacTAM 3apoislma W amuuarn. Ha
puc. 1 @ 2 moxasamo pacmpepenenme cyOGcranmuit Aitma Mo mpPoAyK-
TaM ero Apo0JieHWs W NajnbHeHIIee pPasBUTHE OPraHU3aNUd JIUITHKH
acmuguii, 9To pasBUTHE CBA3AHO, CIENOBATENHHO, C 3aKOHOMEDPHEIM
NepeMeMIeHNEeM ¥ paclpefielieHEeM OIPENEJIeHHEX BEMIECTB, COMepIKa-
muxces yike B miasMe spenoro sitma. Ilpasga, mcenegoBaHmsa IMOKasa-
I, IT0 BUJUMEIe CYOCTAHINH — JKEJTOK, KEITHIA W CepHlil IArMeH-
THI — SBJSIIOTCS JMNINh UHAMKATOPAMW, OTMEYAIONIMMHE M3BCCTHEIE 00-
JacTu sgiina, HO BOBCE HE OIPENeNA0N[IMA HaIIPABIeHHe UX Pa3BUTHA.
HuddepernuanbHoe pasBuTHe dYacTed CBABAHO C PA3NUIHBIM CO-
CTOSIHEEM 7 COCTaBOM IIMTOIMJIAa3MEI, ColepsKamei 0co0eHHO B IO-
BEPXHOCTHHIX, 0(ONe€ IUIOTHBIX CJOSX HEKOTOPHE (olle€ aKTHBHHIE
Bem(ecTBA. OITH BeIECTBA OMPENENAIOT XO pasBUTHA COOTBETCT-
BYIOIWX KJIETOK, a OHOBPEMEHHO CIOCOOCTBYIOT M pPacIpeesensio
Goree maccwBHEIX cyOcTamHnuil, MCIONB3YEeMHX NPH HOPMAIBHOM
PasBUTHM COOTBETCTBYIOHMX OPTaHOB.

PasBurme, cBasamHOE ¢ TakEM pacmpenesenmeM (opmooGpaso-
BATeTHHHEIX BEMIECTB Ha3HBAOT «MO3amduBiM» (0 aHAIOTHA ¢ CO-
3TAHWEeM MO3aUYHLIX KapTWH IyTeM pacupelelieHAs IBETHHX KaM-
Helt), mmm «gerepMmEEmpoBamHBIM» (T. e. mpemompenedenusiM). OHO
ABNigeTcH APKMM INIPUMEPOM TPOCTOTO PAasBUTHA IO yHACIAeHOBaH-
Hoi mporpamme. OfHakKo W B TaKHX CIyJasaX BCerga HAMEIOTCH XOTH
0b meroTOpHle BJEMEHTH HCTHHHON peTyIANAN, T. e. TaCTHIHOTO
BOCCTaHOBICHUA HOPMBI IPU €€ HAPymeHUsX. Ilpu MCKyCCTBEHHOM
Ylajenun GracroMepoB, COJEP:KAIIMX MaTepman OyAyIEX opra-
OB, B pazpmBaomieiics JIUTHHKE OTH OPraHbl IONHOCTHI) OTCYT-
¢TBytor. MoskxHO oTHenuTH ApPYr OT APyra oba mepBHIX Gaacromepa.
\KIBI W3 HUX pa3BUBAETCSI CAMOCTOATENHHO B IIOJOBUHHYIO JIH-
HHKY, comepsKamIyi0 OfHM TOJBKO IPaBhle WM OJHE TONHKO JEBHIO
Opramnr. Ogmaxo Takme JUIMHKE MOTYT TPHHATH IOYTH HOPMATb-
HY10 BHemmocrh, TaR KaK TOMOBHHKE HeTApPHHIX OPramoR Tepe-
CTpamBalorca: pKTONEpMA ONHOM CTODOHBI PaspacTaeTcs W MOKPHIBaeT
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Puc. 2. Paseurue acyuduii [Kwon, 1955]

1 — mepuannpii cpes 76—i12-wnerovynoro sM6pmona Styela partita (cp. pue. 1, 8); 2 B
¢ — craguu ractpyaanum y Ciona intestinalis (2 — cpe3 HeMHoOro narepaipHee MenMdH-
HO# mnockocTH; 4 — HonepeuRBId cpes); 3 — Hedlpynanus y Clavelina rissoana, Ra4#~
Halwomeecs ob6ocobleRue TYnoBuIla M xBocTa; § — Gonee NO3MHAA Helfpyna; 6 — gH4IUE"
Ka Ascidiella scabra; Au— ra3; Ch — xoppa; Da — xumKka; En — oHTOepMa; Geh —
Mosr; Hp — mpucocku; Mch — meszenxmma; Mu — MYCKyJNbHBIE KIETKM; IV — 3armajKa
HepnHO cucteMnl; St — CTaTOJUT
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neeKTHYIO CTODOHY, MOJOBEHA HEDBROH INACTUHKE H MOJO-
puHA SHTONEPMAJILHOTO 3aYaTKA 3aMBIKAIOTCA B HEPBHYI0O U KHIIEY-
Ayil0 TPYOKH. CnenosarensHo, HeKoTOpas peryiaamua (B y3KOM CMbI-
ce) Bce K€ BO3MOSKHA.

[Ipm Mo3amuHOM pasBETMM CyAb6a Ka:KTOH 9YacTH OmpepesaeTcs
pHYTPUKIETOTHRIM MarepmajioM, HOJTYyYeHHHIM B Ipomecce Ipobire-
apA U3 THATONIa3MHEl fAilma. OnHAKO ONHOBPEMEHHO MMEIOTCS U He-
roropsie opmoobpaszoBaTeNbHble B3amMoBnUAHMA. HopmaiasHO HA
pepeffHEM KOMIe TeJa 3a CYET ero IKTOMePMEl Pas3BHBAIOTCA TPH
[[PUCOCKH, CIy/Kamue Il OPEKpeIIeHMA JWIMHKA K cyGerpary
mepeq ee TpeoOpazoBammeM B cupAdylo acmupumio. Ha msonuposam-
HOIl YKTOJepMe IPHCOCKM HUWKOT[a HE DAa3BUBAIOTCA. B OTCyTCTBHE
JHTONEPMEI, KAaK M B OTCYTCTBHE HEPBHOH TpyOKH, MPHUCOCKA TAKKe
me pasBuBaoTcA. Ecim moBepHYTH aHHMANBHYI0 IIOJOBHHY 3apO-
peima (B KoTopoil HopMmanbHO paspuBaiorcss mpucocku) Ha 180° mo
OTHOIIEOHWI0 K BEreTaTHBHON, TO NPUCOCKHA pPa3BUBAIOTCHA COBEPIIEH-
HO HOPMAJXBHO HA IepefHeM KOHIE Tela, a He Ha 3agHEM. ITO
MOKA3HBaeT, UTO MATepHaj SaKNajJKU He MpefompeneleR 3apaHee
B mepenueil wact:m 9KTomepMbl (oHA Bemb OBLTa MOBEPHYTA HA3AJ,
u, CHe/OBATENBHO, TIPHCOCKA MOJDKHaA OBJa OB PasBUTHCA
csagm). OraspiBaeTCS DPUCOCKA MOTYT passBEBaThCA B N00olt wacTm
OKTOZIEPMEI, BCTYHIAIOme# B ONPENeNEeHHYI0 CBA3SH € 3aKIATKAMU
KHIMEYHWKA ¥ HEPBHON cucTeMil. B 2ToM BEIpaskaeTcsa 3HAYEHHE
B3AUMOBNUAHNA 3a9aTKOB, KOTOpoe OCOOEHHO XapaKTepHO Ml
PEryIAMUOHHOTO THIIA pPAa3BUTHSA. JTO IOKA3HIBAEeT, UTO PA3BUTHE
opranmaMa He OBIBae@T COBEPIDEHHO CTPOTO IIPefoIpeIeleHHEIM
ONHMM TOJBKO PacIpefelieHueM cyOCTAHIWE, comep:Kalqaxcs B 3pe-
ToM gsitne. lI3BecTHOe 3HadeHMe BCETNla HMEOT A B3aWMOBIUIHUA
PasImYHEIX "acred 3apomsimia. ¥ 3apopbimieil acouanit W HEKOTOPHIX
IPYIUX JKUBOTHEIX 3TH B3AUMOBIHAHUA He WrpaoT GoabImo# poiu
M ¢cTocoGHOCTh K pPeryiiannu y HEX HeBenuKa. TeM HHTEpecHee OT-
METHTh, YTO B IPOTHBOMOIOKHOCTH B34POALIMIAM B3POCHIHE aCHUNHN
o0llaflajoT dpe3BHTAIHO BHICOKOH CIIOCOOHOCTBIO K PEryIAOUA B
Cllydae MOBpe)KIeHUI W Ja’ke K BOCCTAHOBIEHHIO Bceil cBoeil opra-
HM3anuy m3 OTHEeAbHBIX JacTei.

2. PassuTHe COOTBETCTBEHHO YCIOBHAM BHENIHeil cpejist

Bianaaue ¢axTopo BHemmeit cpegs Ha XOJ WHAEBEIYAIBIONO
PasBurus crasbiBaeTcA B TOH WM WHON CTeMemW Y BceX OpPTaHU3-
MOE. Opmako y pacremmit 5T0 BIWAHHE BHPAKAETCST O0COBEHHO
DO, m zasmcumBle OT 2TOr0 W3MEHEHHA WHOT/A DE3Ko 6pOcaorcs
B rmaza. Tak, smcrsa MHOTEX GOJOTHHIX T BOJIMHBIX PACTEHMIT
IPEOGpeTaoT coBepIIEHHO PA3NWUHENi BWA W CTPOCTHE B 3aBHCH-

Il\adgcm OT BOAHOY HJINM BO3AYMUOM CPEAB!, B KOTOPHIX OHH DPAa3BH-
oTes, )
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Y sBopsmoro moruka (Ranunculus delphinifolius) passmsaror-
cA [Bé COBODINGHHO pA3IMIHBIC (OPMHI  HA36MHO-BO3/YITHEIX
AMCTEEB W BONHBIX. ¥ crpemonmcra (Sagittaria) mabmoomarorcs
1pE  (OPMEI JHCTHEB: CTPeNOBUAHAA (pasBuBaercs Ha Cyme),
oBanbHag (pasBuBaercA B BHAE INIABAIOMMX JHWCTHEB Ha IOBEPX-
HOCTH BOAHI) U JEHTOBHAHas (pasBuBaercss B IIyOHmHE BOXEI)
(pme. 3). IloBepxHOCTH BOAHBIX IHMCTHEB OGBIYHO YBEJUMYCGHHAS, ¥
9THM OHE HATIOMUHAIOT «TEHEBEIE)
JUCTHSI HA3eMHBIX PacTeHmi, O7T-
auwgalomiEecs OoJbOIel MOBepx-
HOCTBI0O W HEPEeAKO OOXbmMM pac-
YIeHEHHEM OT (CBETOBEIX) JHCTh-
eB. U1 meficTnTebHO, OKA3HIBALT-
¢, BOJHEIE JVWCTHSA DPAa3BHBAITCA
AMEHHO TIOf BIHSHHEM 0CIabiIen-
HOr0 OCBEINEHWsS B BOMe, a HE B
OpAMO 3aBHCHMOCTH OT BOJHOM
cpensl. Brionue moHSATHO, 9T0 Kak
pas cBeT Hrpaer OCOOGHHO BajK-
HyI0 poiab B (opmooOpaszoBamum
pacrenmit. Ilpm srom Bimser ne
TONBKO HHTEHCHBHOCTL CBETA, HO
7 JIHTeNBHOCTh CBETOBOTO JIHAL
Pacrenws QIuEHOTO MHA HEOPAa3-

Puc. 3. Hanenernue dopmul aucrvee na
00HOM U TOM Jce 9K3eMnaApe CTPeso-
aucra Sagittaria sagittifolia s aasucu-
mocTu or yeaoeuli cpedw [Mmarveay-
sen, 1946

BHBAIOTCH B YCIOBHAX KOPOTHKOrO
EHS 7 Hao00pPOT. ¥ OFHOTO M TOro
7@ PACTeHMS MOTYT Pa3BHBATHCA
B YCIOBHAX NIMHHOTO AHS ONHU

JUCThS W B YCJIOBHAX KOPOTKOTO
pust — ppyrue. Ot 5THX yCIOBHIii
3aBHCAT U JOPMA BEreTanum, 0 OBETEHHE PACTEHIIL,

Bee aTn peaknumm KayKyTCs YEHBHTENBHO mesiecoobpasHeiMm. QHH
OTBEUAT KIMMAaTHIECKEM VCIOBHSAM TeX MECTHOCTeH, B KOTODHIX
JaHHOE pacTeHme HOpPMajbHO Ipomspacraer. OHm waxk GynTo IONEO-
CTBIO OIPeAENATCSA BHOITHEAME QaKkTopaMu. JTo BIedaTieHHe, ONHA-
%0, oOmarumBo. Bo Bcex caygasx rasgas peaknus OKa3HBAEGTCHA TH-
OWIHOI AId HaHHOrO BUIA PACTeHHH, W HEPEefKO MNaske O4eHbL Oims-
Kmfl Apyro#i BuA JaeT B TEX JKe YCIOBHSIX CpPelbl COBEpPIIEHHO
Epyrylo peaknuio. BofHble IHCTHSI BOASHOrO JNIOTHKA XapaKTepHH
IMEHHO TOJBKO s 9roro BmAa. J[pyrme BHABI MIOTHKOB He 00pasy-
0T TAKKMX JUCTLEeB. TelleBbie JMCTHI KPYITOMHCTHOTO KOJOKONBUMKA
(Campanula rotundifolia), oGpasyiomume HOpMaIbHO IPUKOPHEBYIO
poBeTRy, XapaKTepHBHI WMEHNO JjIsI HTOTO BHOA, a He IA APYyrEx
KOJIOKOJBINKOB. '

Y KHBOTHBIX TaKyKe M3BECTHHI (OPMOOOPA30BATENLHEIe DeaRI[AH
Ha H3Menewst Bo Bliemuux QaxropaXx. Y COJEHOBORIOIO pavka
(Artemia salina) B 3aBECHEMOCTH 0T KONIEHTDPAIMEA COIHM H3MeHAECT
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ca opMa H BOOpY:KeHWe IOCIeNHHX WIeHHKOB Oplomka. Onmaxo
jaske Y PasoblX Pac 9TOTO pPauKa CTeNeHb pearnpoBallis Ha oIpec-
HeHNe WIN HAcHIIeHue BOABI COJMBI0 BechMa DPa3iMiHA: Kaskgas paca
jMeeT CBOIl OLTHMYyM COJEHOCTH BOJBI, B KOTOPOM OPIOIIKO JOCTHTa-
er TOJHOTO pasBurisa. Pasiuuio pearupyior Ha BHemnue (PaKTOphl
i pasHble MyTandH OAHOTO M TOTO e BHAA pacTeNmi WIH KHBOT-
ghX. OTO0 Kacaercs M TaKWX IPASHAKOB, KaK SPOBOCTH, O3MMOCTb
pacTeHNil WIM ONTHMATbHAS JJIA HUX JUIMHA CBETOBOrO JHA. Y 3KH-
BOTHBIX PEAKIHH PA3HEIX MYTAHTOB XOPOINO U3yYeHbI HA CTAfUAX
AMIMHOYHOTO PA3BATHA Yy IIIOJA0BOH MymRE Apo3odmiubl. OIBITH
HOKA3BIBAIOT YAHBHTENbHOE MHOr000pasme OopM MX pearmpoBaHEA HA
TeMIIepaTypy, BIKHOCTh CPEeABL U Apyrre BHEIIHHe (PaKTOpEL

Bo Bcex 9Tmx cayuasx, XoTs (aKTOpEI BHEINHeH CpeIsl M BEI3BI-
BalOT W3MEHEHNA B DA3BHTHM, XapaKTeDHBIE OCOGEHHOCTH HTHX M3-
MeHeHUH, X cHemudumKa OIpejelNdIoTcs HACIeJCTBEHHBIMH CBOHCT-
BaMi JAaHHOr0 oprammaMa (M Jake OTHENbHOH 0cOo0M) H HE MOTYT
GBITH BBIBBAHHKI y JNPYTOr0 BHAA OPTaHE3MOB, 00Xajalomero Apyroi
HOPMOX peaKmHi.

WU B prux ciaygasgx MH HMeeM, CJIeJ[OBATEIbLHO, Pa3BHTHE II0
yHaciel0BAHHON IporpaMMe, B KOTODOil y’iKe B3aloiKeHA M CIIOCOH-
HOCTH K DasTWYHbIM (QOPMAaM DPearnpoBaHHs HA BHEINHHE (aKTOPHL
Onu 00pasyoT KayKABIH Pa3 XapaxkTepuble MIA TaHHOTO BHIA Opra-
Hu3MOB (TOUHee NJIA JIaHHO{ HAacCJae/[CTBEHHOH OCHOBBI — reHOTHIIA),
eMy O/THOMY CBOIICTBeHHbe MOAH(UKAIME €r0 BHEIIHEro BHIA M
crpoenns (T. e. ero eHOTHIA).

3. Peryusimust GopMooGpasoBanus B y3KOM CMBICHE TEPMUMHA

Taxas peryusamusa o0braHO HaOIofaeTcs 09eHb ACHO HAa pPaHHEX
CTaIMsIX PasBHTHS 3apojbilia, HO B U3BeCTHOH CTeHeHu Jaxe Yy
B3POCJBIX OpPranmsMoB (B OCOOEHHOCTH y pAaCTEHMI H HH3INHAX JKH-
BOTHEIX). Y pacTeHmil, MEOTMX KHIXETHOIIOJOCTHEIX JKUBOTHEIX (rm[-
POMABL W MeJy3bl), WLIOKOKEX (MOPCKHE 3BE3NH W O3KH), JaHIET-
HUKA H y BCEX I03BOHOYHBIX KMBOTHBIX MOJKHO OT/ICJHTH APYT OT
Epyra mepBble KJETKH 3apOABINA, H KayKEAs M3 9TAX KIOTOK MOMSET
MaTh Ha9YaJl0 HOPMAJbHO C(HOPMHPOBAHHOMY (TONBKO YMEHBMIOHHO-
My) 3apoApllly W 3aTeM DPasBATHCA B COBEPIIEHHO HOPMAJIBHOE B3POC-
J0e KUBOTHOE WJIM pacTeHHe. Y THAPOMENY3 OAWH H3 BOCHMH Iep-
BhIX GracTOMEpOB MOKeT [AaTh HAdYal0 MHEHHATIOPHON, HO BmOJNHE
HopmanpHOW mmumure. [laske WacTu 3apomblma Ha CTANHH OXACTYIbI
Moryr eme passumThCS B medble JEHIHHKW. V y UenoBera KarKBLi
U3 1epBEIX ABYX ONacCTOMEDOB MOKET Pa3BHTHCI B HODPMAJLHOTO 3a-
bonbumra, Takmm 06pasoM BO3HHKAOT HepefKo HaOamofjaeMble «OJHO-
AULOBEIE GTH3HEIE, KOTOPEI® TIOPAKAIT CBOUM CXOJICTBOM.

Perynanmonnsie gitma mmeoT 6ojee WiIm MeHee OFHOPOJHYIO IU-
Tomnasmy, mosTOMY IMPOAYKTHI HX JeleHHs CXOOHEL M COMEepMHar
Bee marepmansl mesoro Aiina. Opmaxo, Kak Obl HE ObLIa COBepINEH-
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Ha ClIoco0HOCTh d"acTefl TAKHX PEryasSOUOHHBIX AWI K BOCCTAHOB-
JIEHUIO I[eJI0r0, OHa He OesrpaHmuHa. Y JKHUBOTHHX Afa BCErna
uMeloT HEeKOTOpylo, MO Menbllieil Mepe MOJAPHYI0 OpPraHE3ALHIO,
- Cy0GcraHmum mUTOINA3MBI, XOTA H He CTPOI0 JOKAJAH30BAHBL, Ho
HMeEIOT PasHylo KOHUeLTPamuio Ha pasHHIX YPOBHAX AMila, 5TO OIpE-
JlelsieT HeKOTODHle DA3idu¥a B JajbHeimeM pDa3BETHH aHHMAJLHOI]
4 BererarmBuoii ero mosxoBmH. IlonspHas oprammsamms siina cba3a-

Puc. 4. JIpo6aenue (1—5) u na-
uaao 06pasoeanus nepeuUnHO
mezenzumvt (6) y mopcroeo eica
Paracentrotus lividus [Krwon,
1955]

Ha ¢ TOJNOKeHWeM gHI[ B COCTaBe 3AYaTKOBOIO DIMTENHS SHYHHKA.
Ona ommuaercss mocTyluieHmeM 3amaca NHTATEILHOTO MaTepHaza B
OJHOM ONIpEeNeNeHHOM HANpABJICHAHN, KOTOPOE CTAHOBHICA TIJIaBHOII
oceio gima. HamGonee oGcrosTenbHO H3yIeHBI SABJIEHHA PETYIANMU
Ha DaHHOX CTafUsX DA3BUTHA Yy MODCKMX ekeir (pme. 4) H 3eMHO-
BOJIHEIX To3BOHOUHEX (cM. Tiasy II).

fiimo mopcroro esxa (Paracentrotus lividus) mmeer miapooGpas-
Hyio ¢opmy. llox sxBaTOpoM, T. €. B BereTaTWBHON MOJOBHHE gima,
pacmonaraercs TNTMEATHPOBAHHOE KOILIO, OTMedaiomee o6racTh
Oyaymei#i DHTOXEPMBI, a TOJ HHM, B PafONE BEreTATUBHOIO ITONI0-
ca,— CerMeHT TPO3PAYHON IMTOINIA3MBI, OTMEUAIONHH obracTh Oy-
pymeit Mesenxumbl (KneTOK — oGpasomareneil ckenera). flitmo mme-
eT, ClIef0BATENBHO, pPAaANaJbHO-CAMMETPHYHYI0 opranmsammio. Tar
KaKk IepBbie JjBé IIOCKOCTH [eJEeHHsA APOGIEHHsA IPOXOAAT BepTH-
KaJbHO, TO TEPBHIE ueThbipe OracTroMepa, HMOJTydalon[ueci B DPe3yib-
TaTe ITHX JAeNeHnil, coBepmieHHO paBHO3HAYHEL. OHE COFepsKaT Bee
MarepHalHl fAHIa B TeX JKE COOTHOMIEHHSX, KaKWe GBI W B IEJIOM
HepaspgpobiaerHoM sitme. Ilpm o6ocoGreHHm GracTOMEPOB MEHSIOTCH,
0/{HAKO0, UX COOTHONIeHWs ¢ BHemHeir cpenroil. B HopMe mepBbie [Ba
fuacroMepa TECHO COMPHKACAIOTCA CBOMMH BHYTPEHHAMHE CTeHKaM,
Pa3BEBIIMMNCS B Pe3yibTaTe KIETOYHOr0 JelNeHHsA. OTO BEI3EIBACT
Pa3sImYIUs B CTPOEHWH HADPYKHBIX ¢J0eB mporomiaasmul. Hapymmas o
BHYTPeHHAA CTEHKH IIONAJal0T B PasHOE IIOJO0KEHHe II0 OTHONIeHWIO
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g Iporeccam oOMeHa (Hampmmep, TMOTIONIEHHI0 KHCJIOPOJA M BEHIJe-
J€HHI0 HEKOTOPHIX TPOJYKTOB 0OMEHA), KOTOPHIE BOBMOKHEI TOIBKO
qepe3 BHEIIHIIO moBepxHocTs. OUeBHIHO, ¢ STHM CBA3aHO M HAIpaB-
jgeHHe pHanbHeimeidr wnx pguddgepenmuporm. Haspiit Gmacromep B
AOpMEe Jaer HAYaN0 TOJLKO IoJXoBmie 3apopsina. Ilpu mcxyccrsen-
HOM OTHEeJeHHH GJIAcTOMEPOB OHH OKPYTISIOTCI ¥ IPUHUMAIOT BHOBD
1y e paiialbHO-CHMMETPHIHEYI0 CTPYKTYDY, KOTOPYI HMeI0 M He-
pasnipobusmreecsi aiiro. To ;Ke camMoe IPOMCXOAAT W NPH Pas/eleHAN
mepBBIX Uerhipex GiracroMepos. IlosToMy KaskAbplit M3 HTHX YeTHPeX
61acTOMEPOB IPH HX H30JIANNA JA€T HAYal0 COBEPIIEHHO HOPMAJb-
goii (o ymenbmernoi) amumnke. Ilocie ABYX BepTHKAIBHEIX HAele-
guil A#MA TPeThA IUIOCKOCTh [EJNEHHA IIPOXOMHT TOPUBOHTAIBHO I
or/lensgeT BEPXHIOHN — AHUMANBHYIO — MOJIOBUHY fAfANa OT HIKHEH —
pereTatuBHOM, IIpOAyKTHI [eneHNA OKA3HIBAITCA yiKe DPABIHIHEIMU.
Yerseproe [eleHUE IIPOTEKAET BHOBb B BEPTHKAILHON MIOCKOCTH N
OpPEBOAET K 00Pa30BAHWI0 B AHMWMAJBHOH IOJOBHHE 8 OAWHAKOBBIX
KIeTOK, a B BEreTaTHBHO! — 4 KDPYHHEIX HMHTMEHTHDOBAHHEIX KIETOK
(MaKpoMepoB), BKIIOYAIOIIEX OCHOBHYIO Maccy KeaTKa, Z 4 meGois-
muX KIeTok (MUKpOMEpoB) ¢ mpospauHoil mumromiasmoil. Ilpm orme-
JCHAM aHUMAaJbHON IONOBHHBI AHINA U3 Hee pPa3BUBAETCS TOIBKO
SKTOIEPMAJIbHEIH MY3Hpb, & 3aTeM PasBUTEE ocramapiupaercs. VI3 e-
TOTATHBHON MOJOBHHEI MOKET Pa3BHTHCS IOYTH HOPMAJbHAS JIAIHH-
ka. Eeam yjgaamTh TONLKO HEOOMBIIME MUKpPOMEpH BEreTaTHBHOIO
noiioca, TO IHYHHKa He passupaerca. G [pyrod CTOPOHEI, CTOMUT
mpu0aBETh K KIAGTKAM AHMMAaiIbHOM MONOBAHBI XOTS OBl JIBa MHEKpO-
Mepa, KaK M3 JTHX KIETOK pPAa3BEBAETCS HOPMANBHAS IHYAHKA.
Cepmeil mocieJ0BAaTEIbHEIX ONBITOB KOMOMHEHDPOBAHES GiacToMe-
POB, a Ta¥Ke OMBITAMH TEepeMemeHus cyOCTaHUMH MUTOMIA3MbI M-
na (meHTpEQYTHPOBAHEEM) AOKA3aHO, ITO MUTMEHTANNA BEreTaTHB-
HO{i TIONIOBHHEI HE MMEeT HUKAKOro {HopmMooGpasoBaTeibHOro 3HAYE-
HIg, & €€ JKEINTOK ABJIAETCS TONBKO IIMTATEIHHBIM MAaTePHaJIoM.
Opnaxo mpospawHas IETOITa3Ma BEreTATHBHOTO IONIOCA, BXOAAINAs
B COCTaB YIOMSHYTHX MHKPOMEpPOB, COMEP!KHT KaKHe-TO BECHMA aK-
THBHEIE@ BeI[eCTBA, BIHAOIIEE Ha pasBHTHE BCEro B3apofHIIa. ITH
BelllecTBa COMEPIRATCS BHYTDPH KJIGTOK M ONDPEMENSIOT PABBHTHE He
TOJIBKO TEX KJETOK, B KOTODHX OHH HaXOAsrcad (MHKPOMEDHl W pas-
BHBalOmasicA U3 HHX ME3eHXUMA), HO OKasHBaoT (opMoobpasyio-
Ilee BospmeircTBHEG M Ha [pPyrme wacTH 3apopnsima. B stoM m sakiio-
T3eTcs OCHOBHOE DPA3NIMINE MEKAY MO3AMIHBIMA M DETyIANHOHHEIMU
Admammy.
Bo Bcex tmmax sum mMeercs cBOA yHACIe[OBaHHAA OpraHE3aIdAa
1 wMmerorcst pasnmumble HeoOXOoAmMble MJIA pasBuTHA CcyOcTaHOmn,
ROTOPEIe pacmpejielsIIOTCS IPH KIETOYHEIX JelMeHHAX W OIPeNeisioT
B H3BecTHOM Mepe panbHeHIIyo cynb0y TeX KIeToK, B KOTOPHE OHH
Tomagaior. Pasnmame cocromT, ONHaKo, B TOM, 9YTO OOHH TaKume
Bemecrpa ypmepskmBaorca BHYTPH KIETOK W BIWAKT TOIBKO HA AHE-
CPCHIMPOBKY 5TUX KJIETOK, & HAPyrHe BelllecTBa (HIN IIPOXYKTHL
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o0MeHa, BBHIJIeIAEMble B PE3YabTaTe X MCIOIH30BAHHA) IPOHEKAKT
7epes KIeTOUYHYI0 OGOJOYKY B Me;KKIETOUHbIe IIPOCTPAHCTBA H B CO-
cejHue KIeTKH u TKamu. BzauMopelicTBue wacTeil, CONPOBOMAIOIIEe-
cA mepejladeil AKTHBHBIX BeNIECTB OT OJIHOH WacTH B3apOjBIIa K
JHPYTOiL, ¥ COCTABJSAET TIABUYK 0CO0EHULOCTH PEryiliiHOIHOIO PA3BH-
asi (B yBKOM CMBICIE TePMEHA DeryJiAuu).

Perymsinus maGuiopgaercsa me TOJBKO Ha crajuax ApobmeHas miina,
Pannme 3avaTiy LETBIX OPraHoB MOTYT GBITH HCKYCCTBEHIIO DPacuie-
HEeWH, B U3 OTJENbHOU 9acTH B LOJAXOMSAINHAX YCIOBHSIX MOTYT pas-
BATHCS BIOJHE HOPMAXbHLIE OpPraHEl (HaIpumMep, 3aYaTKU IIa3 W
rouewnocteft). HeoGxommmo, opgmaxo, coxpaHeHme OIpe/IeIEHHLIX
caseft (HampmMep, SIUTENHA W ME3eHXMMBL B 3auaTke KOHEUHO-
creit), KOTOpBIE HMEIOT pellalolfjee 3HAYEHHE B PasBUTHH JAHHOrO
oprana. B cmereme paspuBamIierocs OpraHa peryJaupyercss @ COOT-
HOCHTEIBHEI pocT, ® ypoBeHHL AuUQ@epPeHNHPOBKU dacrell (Hampu-
Mep, COOTHOLIEHWE Me;KAy IJIasHBIM OOKAJIOM W XPYCTaIUdKOM Tiasa),
KaK 3T0 JOKAa3aHO MHOTUME ONBITAMEH MCKYCCTBEHHOIO BMEIXAaTelb-
cTBa — yAaIeHHA dacrell, mepecajiok u T. I. MHorme rakme peryis-
OUE BO3MOKHEI B Yy B3pocubsix ocobell. Ilpmmepom wmoser ciyssurs
BOCCTAHOBJeHNE MelNoro opraHa m3 He0ONsIION ero dacrtdm (perele-
pamus KOHEYHOCTe# y 3eMHOBOJHEIX, XBOCTA y SIIGPHI[ W T. 1), Ie-
JOTO OprammsMa W3 OTAeNbHO#M wacTm (y THIPOUAOB, TIaHAPHIL, ac-
LupAil) WM JlajKe I[eJIOTO OpraHmaMa M3 OTHeNbHON KieTku (y pac-
TeHU{ — HANIPAMED, U3 KIEeTKH JuCTa OeTOHHM).

Bo Bcex arux cryuasx penraiomjee 3HadeHre MMeOT HAPYIIEHNe
A BOCCTAHOBJEHHE HEKOTOPHIX CBA3eil, KOTOPHIe OIPEeNsIOT pas3Bh-
THE B3amMOJEeHCTBYIONUX vacTeil. B3aMMOBIMAHNE 4aCTeH MOMKET BEI-
paskaTbesl B BO30OY:KOeHUN OJHEHX (POPMOOGPa30BATEIBHBIX HPOIECCOB
u B TOpMO)KeHmH Apyrumx. BomIpocaM o Ipmpojie 2TUX BIHSHEH M
U TOCBSITHM JalbHeHIiee M3JIOKeHHe.

I'maBa 11

PECYJIANNS ®OPMOOBPA3OBAHNSA
YV 3EMHOBOJTHBIX

T L

fAfina 3eMHOBOAHHMIX (MATYINKA, TPATOHE, aKCOIOTIL) ouYeHb
ynoOunr gist uccneaoBanug. OHE MOCTATOYNO BEIWKH, JETKO 0CBOOOK-
maoTtesd u3 000J0UeK X BecbMa BBIHOCTUBEL TPH BKCIepUMeH-
tuposanmn. Moyofsle 3apOABINE JOMYCKAOT paspesnenne Ha dgacth
ux nepekoMOMHUPOBAHMe, IEPECaJKy 3a4aTKOB B Pyroe MecTo TOI0
JKe WM ApYroro 3apopbrmia. MoKHO mpomsBOEHTE W o0MeH 3aqaTHd
MH MEXAY 3apOAHIIaMH PA3HEIX BH/O0B, OTIHYAIONTAXCA I0 Beiads”
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pe WIH TATMeHTaNmUM KiaeTok. Donbmoe 3HadeHMe WMeeT Taksite
BO3MOJKTIOCTh KYIBTABUDOBAHMA dacTeil 3apompiNTa, OT/ENBHBIX 3a-
qaTKOB W MX KOMOWHATHII B COMEBBIX PacTBOpax. Bce aTo BO3MOMKHO,
raK KaK KJIeTKH MOJOABIX 3apofbimei# am@nbmit mocraTodno ycroiun-
pbl T CHAO/KeHBl CBOMM COOCTBEHHBIM IHTATEJIBLHEIM MaTepHAIOM B
pufie PACCeAHHHIX B MX NATOIIA3Me keXTounmx 3eped. Iloatomy y
3eMHOBONHBIX, (HopMO0Gpaz0BaTEIBbHBIE TNPOLECCH N3YYeHH JIydIle,
qeM vV KaREX-TAG0 APYTEX JKUBOTHHIX. PesymsraThl 9TOTO MCCIENO-
paHusd HMeioT ofmiee 3Hauenme. ITO ACHO NOKA3HLIBAIOT 3HAYATEITBHO
Gomee TPYAHBIE, HO BCE K€ JOCTATOYHO MHOTOQUWCIEHHBIE DKCIIEPH-
MEHTHl ¢ AWMAME W 3apPOALIIAME PAa3IHYHHEX pPHO, OTHAN H JasKe
MJIEKOTTHTAIOINX.

3pemoe sitmo amPuluit mMeer 3aN0EHHYIO €lle B AWIHOKE II0-
JAPHYIO OPraHUB3aNUI0 N HEKOTOPHe TPM3HAKN JBYCTODOHHeH cum-
merpmm. JTO BEIpasKaercsa B 0Oollee B3HAUNTENLHON KOHIEHTpAITH
KPYIHEIX JKeITOYHGIX 3epeH B BereTaTWBHON IOJOBMHE M MeHbMeH
KOHNEHTPANUA OYEHL MeNKWX JKEJTOYHEIX 3epeH y AaHWMAaJILHOIO
momoca. B mepexomHoii 30He, B pafioHe »KBaTOpa, W B MEHTPANLHOM
Macce TPOTOILIA3MHBL TpeolramaloT MeJKMe W CpeJHme KeJTOYHEe
gepHa. B TOBepXHOCTHOM cJ0e AHMMATBHOU IIOMOBHHH fHia Haxo-
nuTCS TEMHEI, WHOTHA coBceM depHBIl mnrment. Hpome mentod-
HEIX 3€peH, NUTOIJIa3Ma CONEPIKUT MHOTOINCIeHHEIE 36PHUCTHIE
CTPYKTYDPH (METOXOHApHW, NWNMOXOHAPHUU) W XMMHYICCKHE BEIIECTBA
(puBomyraeormuer, gochaTuan m mp.).

[IBycTopoHHsA CAMMeTprs HamMedaercsd BHAUale TOJBKO HEKOTO-
PHIM pacTpocTpaHeHNeM TACMEHTHPOBAHHOTO MaTepWaja B Hampas-
meanmn  Oymymeit Opiommoit cropompt sapogeima. OKomwaTenbHAS
CTPYKTypa fifma B HOPMe YCTAHABJMBAETCA II0CiHe MPOHMKHOBEHHSI
CIepMaTo30uAa. B DKCTepEMEHTANBHHIX YCIOBUAX OHA eme MOJKer
0t mamenena. Iloce OTIIOJOTBOpPeHHA ceifuac ke BO3HMKAIOT TOKM
MUTOTIa3MBI, TTePeMenaloNIae JKeJITOYHbIe Macchl BEreTaTHBHOTO MO~
Ioca. Tak kaxr eaTok mMeer 0ojlee SHAYMTENBHBIA YAENBHEI BEC, TO
7 Bce ANMO HEeCKONbKO mopopaduBaercd. ONHOBPEMEHHO MTPOMCXOIHT
CMemenue TOREPXHOCTHOTO CIOA TUTOTTABMBEL B pesymnraTe 5TOTO
MeRIYy NNTMeHTHPOBAHHOW W HeNMUTMeHTHPOBAHHOIT ITOBEPXHOCTHIO
Alima B pafiome pkBaTopa 06pPasyeTcs CEePHOBHAHAS TPOMEKYTOTHAS
30Ha, MOJyYHBINAsI Ha3Bamme ceporo moaymecsma (puc. 5). Ira 30ma
OTMedaer oGmacTh 6yAymieil cOMHHON CTOPOHBI 3apONbIIIA.

ITpr ppoGrenmm safima (pme. 6) mepBrie TIOCKOCTH ApOGIeHUN
TPOXOAAT BePTMKANBHO, OHAKO 063 OMPEeNeNTeHHON CBA3K € HMeEIO-
Wejficst yixe maockocThio cmMmerpunm. IlocrepyromuMu  JeleHHsMA
AUNO npobutcs cmHEXpoHHO Ha 4, 8, 16 wmetox. Bererarmpmrie wiert-
KN KpynmHee ammMaibHBIX, I HX fajibHelmme JeleHHS 3ama3gbsIBaloT
10 cpaBHeHM ¢ AHWMAILHEIMH. PasHANA B BeJIMUWHE KIETOK II0ATO-
My Bospacraer. OGpasyerca cragus IOJOr0 My3hIphKa — OJacTyna c
ToncToil, KpymmoxTerounoil HIKHEil cTeHKONl m 6oTee TOHKOM, Mey-
Roxneroumoit, Bepxmeir. Bemen 3a chopmmpoBammeM GracTyisl pas-
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PacTaeTCcd AHEMAILHAJ €¢ IONOBHHA, KOTOPad 10 IKBATOPY HARBY
raercs Ha BeHTpanbuylo. Benem sa Tem B pafioHe ceporo moiyMecs
a HAYWHAIOTCA HEPEeMeINeHHA RIETOK, BeZymEe K 00pa3oBaHml
IMeJeBHAHOr0 yrayOunenms (GiracTormopa), Yepe3s BePXHHH Kpal Kot
POro KIGTKH aHHMAJbHOM MONOBHHEL BBOpAYMBAOTCA BHYTpPhL. Hires
KH QHIMAJbHON IOJIOBUHEL BCE 00Jee DPACHPOCTPAHSIOTCS IO HMOBEP:
HOCTH sAfia H OXBAaTHIBAIOT BereTaTHBHYI0 1OXOBHHY. Hamboe
SHEPrUYHBIe [BIVKEHHs NTPOHCXOAAT B CHHHHOW 06NACTH, MeK[
AHIMAaJbHBIM IIOJIOCOM M YIOMSAHYTHIM KpaeM Odacromopa. It
NBIKEHHS CJIHBAIOTCA B IIOTOK KIETOK, HAIPABAAIOIMEUXCA HA3a]
K BepxmeMy Kpaio —rybe OGumactomopa. 3mech HTOT IMOTOK KIETO
3aBOpaYmBaeT uwepe3 Kpad GiaacTomopa BHYTPh W TPOJIONKAET CBC

An X

Puc. 5. O6pasosanue cepozo n
aymecaya 6 aldye AALYuwk
[Kron, 1955]

CTpesikm — IOBOPOT A#ma  Imocy
HPOHUKHOBEHUA CIIepMAaTO30M;
An — aEnManbHHA Iomoc; Veg -
BereTaTHBHH# Iomioc; X — cepel
TIOTYMECHN

Puc. 6. JlJpo6renue siiya Ran
silvatica [Kiwon, 1955]

1—3 — 2-, 4~ m 8-wiIeTouHasA CTAIM;
4 — KPYIHOKIJIETOYHASA 6macTyas
5, 6 — MEJKOKIETOUHAA 6IacTyia
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Puc. 7. I'aerpyazyus y rpurona Pleurodeles waltlii [Kion, 1955)

1— 6macTyjNa; 2 — PaHHAA racTpyna; 8 — paHHAA Helipyma; Ch — xopma; Ek — KTo-
nepma; En — sHTOmEepMa; Kd — royloBHaA Kumka; M — MesofepMa; pP — Ipexopranib-
HasA INIACTHHKA; - — MECTO BereTATUBHOrO IOJIOCA

ABMKeHHe B 00pDaTHOM HANpaBIeHHE — BIepel, o00pasys HeIpephB-
HEIE BTOpoO#l CIOH WiIeTOK, MOACTHIIAIOMIEX HAPY/KHBIM CIOH KJIETOR
cnmHEHON oOnactm. Hpait Gmacromopa, HMelommuii BHAYAXe BHJ He-
GoIBImMOiT TONMEepeYHOH TIeNH, pACIMHPSETCS MO0 Kpal KIEeTOK aHd-
MalIbHON TOJOBMHBL: OH mpmoOperaer (OPMYy ImMHMPOKOH KYTH, KOTO-
pasg mo Mepe o0pacTraHHA KIETOK BEre€TATHBHON IOJOBHHHL IpeBpa-
Imiaercss B KOJBIO, Bce 00Jiee CTATMBAIOINEECS HAJ[ BETETATHBHBIMII
KIeTKAM¥, KOTOPHIe TakEM 00pa3oM WONAJIAl0T BEYTPH 3apOJBIIA.
o Bcemy nroMy KpaeBoMy KONBIY IDOHCXOMWT, OJHAKO, He IPOCTO
HaJ(BHTaHNe AaHEMAJBHBIX KJIETOK, HO M MX IlepeMellelme BHYTDb,
T. €. TOT jKe IIPOIEecc, KOTOPHIl HagamcA B 06IacT® Ceporo MOIyMe-
cAna. Hpynusie BereraTwBHBIE KIETKM IPH BCEX JTUX JBIKEHIAX
UIpatoT JOBONBHO MACCUBHYIO POJE.

B pesynsrare stmx mnepsnix $opmMooGpasoBaTeNBHLIX JABHKEHUI
OMHOCIIONHEIH TONBIH TY3HIPEK — GracTysa — IpeBpamaercss B racr-
Pyny (pme. 7), T. e. B ABYXCIOHHbBIN 3apojbilll, HMEIOMIUI yiKe Tep-
BUYHYI0 KKy (9HTOHEPMY) €O CBOEll TOJOCTHIO UM IePBATHKIE TOK-
POBLI  (pKrOomepMy). Hmmmuss, BeHTpambHas CTeHKA MePBHYHOI
KIMK® cocTaBisieTcss M3 KPYNHBIX HAOHTHIX }KEJITKOM KIETOK Bere-
TaTupHO# momoBmHEEI Aiima (co6GcTBemmo »HTOmepMa). Bepxuss, mop-
Canbhas, cTeHKa, TaKk Ha3bBaeMas KpHIIa IePBHYHON KHIIKH, CO-
CTaBsiercg w3 KJIETOK TOTO TOTOKA, KOTOPBII BBEPHYICH €O
CUIMHHOH WOBEePXHOCTH AHUMAJILHON MONOBUHE! BHYTDh depes BepX-
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nmit Kpait Gracromopa (3TO0 3auaTOK GyHyrmieid XOPAH W ME30[ePMEI),
9tm  $opmoobGpazoBaTenbHEE JBHKEHWs KJIETOK ITPeJOTIPENeIeHE
CTPYKTYPOH IIIa3MaTHYeCKOTO CONEPKIMOr0 sira.

Hpynueie jKenTouHBle 3€pHA BEreTaTUBHOTO IOIYIMaphA ARna
- ABNIAIOTCS 3alacoM TWTATEIHHOTO MaTepHasia, KOTOPHIH MO3[aHee
BXOAUT B COCTAB CTOHKH KHIIEYHHKA H o0ecledymBaeT pasBUTHe
3apofbliia BIJIOTH 70 er0 BEUIYIUIGHHA H3 000m09eK m (OPMUPOBa-
HOA JIHYAHKH, CIOOCOOHOH K caMOCTOATeJNbHOMY Imranuio. B amm-
MQJIHHOM TOJNYIMAPHA CONEPIKUTCS TOpasfo MeHBIIee KOIWYIECTBO I
[PHTOM OYeHb MENKWX JMKEITOIHHIX 3epeH. KpoMe Toro, mumrommas-
Ma aHUMAaJbHOH IIOJOBUHEL AHOA CONEPKUT 3HAYHTEILHO GOIbIIe
AKTHBHBIX BEIECTB — DH3UMOB U PUOOHYKIEMHOBHIX KHCJIOT, HYKJICO-
iaoB ¥ gocaruymos. Bonbnoe sEavenye NPHNONCEIBAETCS H OeNKaM,
comepmamny  cyasgrunpunabase rpymner  (SH-rpymmer), wortopiie
KOHIIGHTPHPYIOTCH Ha AHUMANbHOM IOJIOCe B paiioHe, riae MPOHCXO-
IAT meneHdsi cospesamms sitma. Ilocme aTOro Kak CyIb(prupmibHbIe
Geskd, Tak H PHOOHYKIEMHOBHE KHCIOTHL KOHIEHTPHPYIOTCS IJIAB-
HpiM 00pa3oM HA COHEHON CTOpDOHE AHUMANBHOrO IOXYIIAPH.

Ilepemernenns ®I€TOK B TIPOMECCE TACTPYISANHM IPHBOMAT K CO-
BePIIEHHO HOBHIM COOTHOMEHNAM. BereraTHBHEIE KIGTKH, KOTOPHIe
paHbIIe HeDOCPEeJCTBEHHO COIPHKACANHNCHh C BHeNTHEH cpeoil, oOKa-
3HBAIOTCA BHYTPH 3apOJBIa, OrpaHMdmBasg IPOCBET NEPBHYHOI
KOIUKK, AHUMAJbHBEIE RIETKW PAacIpPOCTPAHAIOTCA 1O Beell moBepx-
HOCTH 3apojsima, obpasys ero mepBAYHEIE TOKPOBHI (BHTOHEPMY).
OnHako aHHMAJbHBIC KIETKH KpPacBoil 30HWBI, M 0COGEHH0 CHHHHOMR
9acTH OKA3HIBAIOTCA TeNepb BHYTPH B3apOJBINA, COCTABIAA KPBIIILY
MePBUYHON KHOIKM, WM TOYHEE 3aYaTOK XOPAOME30NepMEL ITOT
CI0f KIETOK BCTYIAeT Temeph B KOHTAKT ¢ MOBEPXHOCTHHM CIOEM
SKTONEPMHL. Pambiiie moJ| CI0EM KIETOK AHHMAILEOro II0II0Ca HaXo-
AnTach 3aNONHEHHAS SKUAKOCTBI0 TOJOCTH Ouacryibl. Temeph B
CIMHHON TacTH 3apONHIIA IIOJ BHENTHHM CIOEM KIGTOK paclojaraer-
¢ He TO0J0CTh, a BTOPOH CHOHW KJIETOK, COOTBETCTBYIOIIHMA KpHIIIE
nepsuunoit KHmMKE (XopAoMesonepMe), mOJ CpefHel YacTh0 KOTOPOH
BOBHAKAET TOJOCTh MEPBHYHOH KHIIKK — racTpoIels.

Msmenenue cBsisw ¢ BHeWHeil cpemoit (mocrymmenuwe kmemoponaal)
NOJKHO TIPHBECTH K M3MEHEHHI0 MeTaboium3Ma MOBePXHOCTHEIX Kile-
Tok (DKTOZEPMEL), ¢ OJHON CTOPOHHI, H JIeMKaNIUX Temeph B riayGume,
HO BCe Ke AKTHBHBIX KIETOK KPEHIIIM TePBHYHON KuUIUKM (Xopmome-
somepmbl) — ¢ mpyroii. EcTecrBeHHO, 9TO MEMAY S9THMH IByMS Kie-
TOUNBIMHE TIIACTAMH JOJIKEH MPOMCXOMATH 00MeH, IO MeHbImeidl Mepe
uepefada KHCAOPOJA OT TMOBEPXHOCTHHIX KJIETOK BKTOEPMHI K BHYT-
PEHHHM CIOAM W Tiepefaid HEeKOTOPHIX BEINECTB OT KIETOK XOpHoMe-
30/1ePMBL K KIETKAM DKTONEPMEL.

Taknm o6pasoM, Hem3be;KHO [OMKHO YCTAHOBUTHCH (DH3MOMO-
THTECKOe B3AMMOAEHCTBHE MEKIY CIOSMHU KJIETOK, Pa3imdalomuxcsd
o cBOeMY MeTafoin3My. 3T0 B3amMoJleficTBHE MOKET, 0ueBHHO, OKA-
3aTh pimAHMe W Ha AudQepeEnIpPoBKY KiIeTOK M Ha (HopmooOpaso-
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paHHE COOTBETCTBYIOmMX dacTeit Tema. B pelicrBHTeNbHOCTH, HAYM-
gasg ¢ YCTAHOBJIEHWS KOHTAKTa MEMXIY 9KTOAepMOil crmHEHON 061acTu
3apOAHINIA M KpHIIell MepBUYHOIl KUIIKH, cyAb0a DTHX dYacTeldl OKa-
3pIBaeTCA IpefolpefesteHuoil. 113 KDPHIMM TepBUIHOM KHIIKH DPasBU-
paeTcs IO cpefHeil IUHWM CUMOB IEHTPAILIAA CKeJIeTHAA OCh —
xopHa (BOKpPYr KoTOpOil mo3gHee Pa30BLETCS IIO3BOHOYHHUK H 3aTHAL
7acTh depena), a mo OOKaM OT Hee — Me3ofmepMa (U3 KOTOPOil 103[-
Hee pasoBBIOTCA CerMEeHTHPOBAHIBIE OOKOBBIE MBIIIIBI, CTEHKH 0OIei
HOJOCTH TEJIa, OYKH, MOJOBHIE JKeJIesE U Ip.).

Wz pmopcanbmoii 9KTOMEPMEI, HPHIETAIIEH K KpHINe MEePBUIHOI
KUIOKH, Da3BHEBaercd YTOJIM[EHHAs I110J0Ca DKTOJePMAIbHBIX Kie-
TOK — HePBHajA IMTacTmHKa (T. e. o0m[uii 3auaTOK HEPBHOH CHCTe-
mul). O6pasoBaHEe HEPBHOH IJIACTHHKE SBJIAETCS TAKMKE pesylbra-
TOM AKTHBHOTO IIepeMelleHHs KJIeTOK: KIeTKH HIDKHET0 Cclod
SKTOXEPMBI AHHMAJBHON IONOBHHEI TacTPyNHl CTATHBAIOTCA MO HAa-
TpaBIeHNIO K CpPefiHel JWHUE COMHHOM CTOPOHBI 3apOABINIA.

MoskHo GBIIO OB TPEAIONOMKHTH, YTO B7eCh ONATH Mepej HaMy
BHYTPHKJIETOYHOe BIHUsSHHE (HOPMO0OGDPA30BATENbHEX BEIECTB MHIa,
KOTODHE JHINb IepepacipefelniaNcs NPH ONHCAHHEIX IepeMeIneHmsax
KJeTouHoro Marepuama. MHOroumcireHHBEIE DKCIEPHEMEHTH MOKA3hIBa-
10T, 0JHAKO, 9T0 5T0 He TakK. Kcam mepemernenwe Marepmalna M OBLIO
Ve TpefoTpe/ielIeH0 OpraHM3amued siira, To HoBee ero auEddepeH-
IEPOBKHA ONpefeNAIoTcs WMEHHO YCTAHOBHBIIMMHUCA HOBEIMH COOT-
HOIIEHHSIMM W, B TEPBYI0 OYepenb, BzammojeificTBHEM MEIKIy 9KTO-
JIepMOH W XOPAOME30epPMOii.

1. Napyxous oceBbix Opranos

ITpe:xme Bcero 6ruIa MoKazaHa BechMa aKTHBHAS pOJb KIETOK
BepxHeil ryGsl Omacromopa (1. e. O00GmAcTH ceporo TOJyMecsra sii-
na). Perynamuonmas cmocoGHOCTH 3apofbIINeii TPHTOHOB OYEHBH BbI-
COKa, W y HUX MOJKHO NOIYYHTEL Be COBEPIIEHHO HOPMAIbHEIE JU-
YMHKH (I B3POCHEIX JKHBOTHEIX) He TOXBKO HyTeM 0060coGIeHuUs
uepBrix Gmacromepos sima (pue. 8), HO u IyTeM pasfeNeHUA MOJO-
Roro sapopsima (GIacTysabl WM MOJXONOH TacTpyibl) Ha /BE paBHbE
qacTm. JT0 AOCTUraeTCs MEPEeIIHYPOBKROH silma meTiaell u3 TOIKOTO
Boloca. Ycuex omeparmuu obecmeumBaeTcd, ONHAKO, JHIIb B TOM
CIygae, ecJiE BOJOC I[EpeceK BepPXHI ryly Omacrouopa, Tak 4To
KayKas TOJOBHHA 3apOJBIIA TOJydaeT dacrh »Toil ryGer (pme. 9).

’He 9T0 TOKas3hBaeT sHadeHme BepXHell ry6wr Gracromopa muas gop-
MooOpasosanmsa. Oma monyumina fajKke HeyJayHOe Ha3BaHMe «OPraHi-
3aTopa», TaK KaK MMEHHO OT 9TOT0 KIETOYHOI0 MaTepHala HaumHa-
eTcsi Kak OyATo MpOImece OpraHW3ammm Bcero sapopspima. Mmoroxpar-
HO0 mpomsBommimch ONUBITH  IlePECAjKU KycOuKa BepXHeil TIyOsI
6iracronopa ma mpyroe mecro, mampmmep, Ha GOX JADYroft Gmactyisr
wmm racrpyner (pme. 10). Pesymprar moxydancs coOBEPIIeHHO OJ(HO-
SHaymHil. Bcerma KIeTKNM Tepeca)keHHEOr0 KycoukKa (KoHedHo,
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B CJIyuae NPWKABIEHWsA) AKTHBHO BPAcTaioT BHYTPh M YBJIEKAOT ¢
coboif Tamske Npuwieskamume KIeTKm sKromepmbl. OmHm o6pasyroT we-
MPEPHIBHEIA CIOH KIETOK, IepeMeIIalomiuiica ION 3KTOKepPMOI Bire-
PeR 10 HAIpPaBIEHA K aHHMANbHOMY moxiocy. B atoM cioe Kierok
locpeuHe passuBaeTcd gobaBouHas Xopha, mo GokaM A00aBOYHBIe
CerMEeHTH 0CeBOM MYCKYJATYpHl, MOYeYHbIe KaHAJLIL, a 3aTeM i
npyrme oprambl. Ilog HuME pasBuBaercss wHOrfa N00ABOTHAS KHUIIEU-
Has MOJOCTh. B dKTOfepMe Ha MecTeé ee KOHTAKTa ¢ BBEPHYBIIUMcH

Puc. 8. Ilepewnyposra dpobawezoca aitya rpurona [Jropren, 1929]

1 — paspgeienve 6IacTOMEPOB Ha CTafAMM He3aBePIIEHHOr0 MNeDPBOTO [eJdeHMA (cTagus
«raHTeNIny); 2 — IOJyYHUBIINEeCA ABa MODPHOHA-OIIM3Hea B o6LIell AlesBoit o6oouKe

Puc. 9. Ilepewnyposra onaodoreopennozo ne Opobawyezoca aliya TpUTOHA
[Fercau u 8e Bep, 1936]

1 — gifio TPUTOHA, Da3NlejleHHOe B TOPMBOHTAJIBHON IJIOCKOCTHM HAa AOPCAJIBHYI0 M BeH-
TPAJbHYIO IIOJOBUHEI; 2 — HOPMadbHBIl 9MOGpHMOH, Das3BHBIIUICA M3 gOpPCAJNBHON II0J0-
BUHBI; 3 — GJaCTYJOMONOOHEI mMap, He CHOCOOHBIA K [aibHefieMy pasBUTHIO, o06pa-
30BaBIUMIiCT 13 BeHTPANbHOW IOJIOBMHBEI, He COHep:KaBmIel 0OJAaCTH «OpraHH3aTOpPa”;
4 — giiif0 TPUTOHA, DPa3NeNeHHOe B CArMTTaJbHON IUIOCKOCTH; 5§ — HOpPMAajbHpie MODH-
OHDI, Pa3BMBINMECS B De3yNbTaTe pasleleHUs 4, NOPH KOTOPOM B KaKAYI0 MOJOBUHY
Alina monajia 4acTh 00JaCTH «OPraHusaropan
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coeM KIETOK pasBuBaeTcsa f00aBOYHAsA HEPBHAA ILIACTHHKA, 3aTeM
3aBepTHIBAIONMasACA B TPYOKy; c3aju pasBHBaercA XBOCT. Takum o6-
pasoM, Ha OOKy Bapofbilia — X035UHA — PasBUBAETCA [00ABOUHBIIL,
gak OBl Tapasurupylommit Ha HeM Bropoil 3apopsim. Hak moxaskiBa-
joT OIBITHL Iepecagkm ry0bl GracTolopa ¢ OJHOTO BHAA TPUTOHA Ha
ppyroff, OTIMYAIOMUACA 1O CBOMM KIETKaM, IIOYTH BCA 9Ta OPramm-
aaIUA PasBHBAETCA HA MECTe M3 MaTepuajka XO03sAMHa, a IepecasKem-
gelii Marepuay ofpasyer AMOIE HeOONBIIYI0 9acTh OCEBBHIX OPraHOB

e

Puc. 10. Bnoyryus dopcassnoii zyboii 6aacronopa [Kion, 1955]

1—4 — cxema omepanuii; 5—9 — 3aPOJEIMN OGBIKHOBEHHOTO TPUTOHA C TPAHCIUIAHTA-
TaMu popcampHo# ry0m OJacromopa; 5, 6 — Helipyja Xo3sAuMHaA (5§ — BHA € JOpcaybHOM
CTODOHBI, HepBHAA INIACTHHKA XO3AMHA; 6 — BHMI, ¢ BEHTDAJIbHON! CTOPOHBI, MHIYIHUDPO-
BaHHas wepsnaa ITACTHHKA); 7 — 3apOABII € HMHIYIUPOBAHHEM JONMOJHUTEJILHBLIM 3a-
Donbumen ma 60Ky; 8 — momepevHHIl cpe3 TOTO i€ 3apoAmINA; 9 — HPyroif  3apomslmt
¢ Xopomo passurTEIM MONOMHUTEIbHRIM 3apofblmeM; So’ — COMHUT WHAYOMDPOBAHHOTO 3a-
Donuma; Vn — nmoueunble KaHA LB X03AHHA; VN’ — NOoYeUyHble KaHANBOH MHAYLIMPOBAaH-
HOTo zapogmma :
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(xopmet w wHOrAA commToB). B 3TOM BHmmHA Kak 6yATO OpraHu3yo-
mas pons ry6el Giacromopa. B AeficTBHTENLHOCTH MOKHO OTMETHTH
JUIMb JBe OCOGeHHOCTH, XapaKTepHayomiue KIETOYHBIT Marepmarn
BepxHelt ry6nr Omacrormopa. Bo-mepBrix, 0H 3SHEPTWYHO BpacTaer
"BHYTPb IIOJ SKTOJIEPMY H [JaeT 3aTéM HAYAI0 KIeTKAaM XODALI M Me-
30epMBI, KaK M MONMMHO OBl OEITH II0 €r0 IPOMCXOMAeHHi0. B atom
BHJIHA HEKOTOpas cmocobHocTh K camopupdepernnposanu. Bo-Bro-
DHIX, OH BOBIEKAeT B CBOM [BWKEHHA COCENHOH SKTONEPMabHLL{
MaTepuay, KOTODPHH 3aTeM mpmoOpeTaeT Bce CBOicTBA THIOMYHO
X0pmoMes0epMel. B 3TOM BHIpa)kaeTcsa ero CHocOOHOCTD K HHIYKIAM.
Takoe sBreHme ymomoONeHUs KITETOR HABBEIBAEGTCA ACCHMUIATOPHOI
VHIYKIHeH.

CaoitcTBa mMaTepmaja BepXHeH ryObl OixacTolopa 3TmM He oOIpa-
aruymBaorcad. OGpa3oBaB B3ayaTOK XOpAOME30AePMEl HW BCTYOHB B
KOHTAaKT € DKTOMEPMO#, TOT jKe KIETOUHHII MaTepuam BHISHIBaeT
B Heil o0pasoBaHme HepBHON mnacrmakm. Taxum oOpasoM, MaTepmai
XOpIOMes0epMbl HE TONBLKO MOMeT NOOYMATH Pa3BATHE TYIRIOTO
MaTepuajia B TOM K€ CAaMOM HANPAaBXEHWN, B KOTOPOM OH DPasBHBA-
ercs ¢aM, HO MO{eT BHI3BATH B COCefiHE#l 9acTW DasBUTHE COBCEM
Ipyroro opraHa. JTo sIBIeHHE TAKKe HAa3HBaeTcs mHgyKnmei. B or-
AMYMe 0T ACCAMMISTOPHON WHRYKIIMH HHOIJA TOBOPAT B TAKHX CIY-
yasx o rereporemmoit mHAyKnumu. CymecrBoBaHme ofeumx $opm wH-
AYKITUE JOKA3aHO 0YEeHH MHOTOYUCITeHHBIME 3KcruepmmenTtamu. Haim-
qUe AacCUMHIATOPHON WHAYKOHU OBLT0 TMONTBEPIKIEHO CHENYOUINM
KpacWBHIM BDKCIEPEMEHTOM: IIPOM3BOMUIACH IE€PECAmKa MEYeHOTO ¢
[IOMOTIBI0 TIPWKA3HEHHON OKPACKM YYRIOTO Marepraia — 3KTOmep-
MBI, B3ATOM ¢ GOKOBOIl CTOPOHBI 3apOMHINA, B 00IacCTh BepXHER
ry6er  Gmactoriopa. Ilocme Toro Kak ®TOT Martepwan BBEepPHYICS
BHYTPb M BOIIEJ B COCTAB KPBHIIIW MEPBAYHON KUK, OKpalleHHBI
KyCcOUeK WBBIEKIW OTTYJA W IEePecafiiiiu I07] DKTONePMY HPYyroMy
3apOFBINIY. 3[ech HA HOBOM MecTe KOHTaKTa pasBHIAch n00aBogHas
mepBHag mractuiKa. CieoBaTeNbHO, WYKOHEA MaTepHal, BHeCeH-
€Il B 00TaCTh KPHINN TMepPBUYHON KUIIKH, caM Ipmobpenm Bce CBOI-
cTBa MOCIeNHEH W, B WACTHOCTH, CIOCOGHOCTD HHRYNWPOBATH HEPB-
HYI0 CHCTEMY.

Ilpn accmMunATOpHOf WHAYKIUM MaTepumal pasHoro IPOMCXOMK-
JMeHsT BOBNTEKAETCA B ONIIM M Te e YCIOBHA KIETOIHOTO Merabo-
JTU3Ma, W IIeT OCIIOBAHUIN MYMAaTh, YTO TMPH DTOM HPOMCXONNT HEIMPE-
MeHHO Tepefada KaKUX-TO CUenuuIecKux BellecTs, Ilpm rerepo-
reuroll WHAYKmum HRexo ofcromr mHave. TPYyHHO CcKazaTh, KaKOBO
3UAveNe  ACCUMMIATOPUOW WHAYKIHA B HOPMAJILHOM pasBHTHIL
Onnako reTeporeHHas WHAYKIVWS HBIACTCH, HECOMHEHHO, ONHMM U3
OCHOBHBIX BHIpasKeHHIr (HopPM0O0OPA30BATEILHOI0 B3HAYCHHS B3AMMO-
neificTeEsa 9acTell B WHIWBHAYAIbHOM PAa3BATHH,

flpnenre WHRAYKNNE HEPBHOH TUIACTHHKHN TOCIYRUIO OOHEKTOM
HCCHENIOBAHASA MHOMKECTBA HKCIEPUMEHTOB, BEITONHEHHBIX pPasHBIMI
yuensimu. HesosMoskHO matk mommsii 0630p ux pesyabratoB. Mu
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0CTAHOBUMCHA TOJNBKO HA CaMOM CYIIECTBEHHOM, OTHOCAMEMCS K Ha-
preit OCHOBIOH Teme. B mpomecce WMHAYKOWM MpPOUCXONUT J@HCTBH-
refbBO CTOHKOe mpeoOpasoBaHme MaTepmajsa, a BOBCE He IIPOCTAs
aKTABAIMA KAKMX-TU00 MeCTHBIX CBOMCTB MaTepmata. IKTOepMa
cama o cefie, B3ATas Jajke U3 CHHHHOU 00TacTH GUACTYNBI HII MO-
JOHOH TAcTPyIE, He MOKeT aTh HAYaJN0 YeMy-1u00 OpraHu3oBaliio-
My, Aae DTMHEPMHCY. JTO TOKABHIBAIOT OMBITEHL MCKYCCTBEHHOIO M3-

7

Puc. 11. 9xsozacrpysayus y axcoaoras [Kion, 1955]

1, 2 — cxeMBl IepedBIDKeHHA MaTepuajia; 3 — Gojiee Crapiuil 3K30racTPyJIUpOBaBIOUI
3aponpim; Co — meitoM; Dud — ToHkag kumka; Ed — xBocroBaA KUmMka, Ki-— rolosHas
KAMKa; Kmu — MYCKyJNaTypa rojioBel; Mh — poroBag IojocTh; Us— COMUTH, Vn—
TI0YKa

Bpamennsa mpomecca racrpyiamum (pme. 11) mpm momemenmm Giac-
TYJXHL B THIEPTOHWIECKHA codieBoH pacrBop. [acrpyidanumonHbre
ABIGKEHHsI ITPOMCXOMSAT B JPYrOM HATpaBIeHAW, geM B HopMe. Ma-
Tepuan BepxXHed ry0El m Bcel KpaeBoil B0HBI He BBOPAYHBAETCHA
BHYTph, a ofpacTaeT BereTaTHBHEIE KIETKHM CHAPY)KH, W 3TO IIPHBO-
AUT K TOoMy, 9TO XOpfia o0pasdyeTcs HA IOBEPXHOCTH, a KIETKH Me-
30ZiepMBI  BpacTal0T Me;RAy HE0 U Maccodl BereTaTHBHBIX KJIETOK.

OClle 3TOro Bech 3apOMHII TOKPBIBAETCS DHTONEPMOH, B KOTODOIl
Uporcexomar xapaxrepHible aud@epeHONPOBKN PASIMIHHIX OTHEIOB
Kullegnnka ¢ ;KemesaMmd, KaGePHBIME MEIIKAMH W J[a}Ke BKYCOBBIMU
HouKamMu ma mepegHeM KoHNE. Bech HTOT KMIOIEYHAK OKABBIBAETCH
BHIBeDHYTEIM HaWmBHAHKY (BHYTPEHHEH IIOBEPXHOCTBIO HAPYIRY).

MesomepMe Tak:ke myTeM caMopupdepeHnumposaHAsa 006pasyoTcsa
MEIIIEL, mosocTh TeNa W mouedHbIe KaHAJbHEL OpHako B cOOCTBEHHO
9KToflepMe, KOTOpasA OCTaeTcA CHAPYMKHM B BHJe 0060COGIEHHOrO
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MeITKa, He MOPOMCXOMUT HUKaKod nud@epeHmUPOBKA. SaPONBII Ig.
Tydaercs 0e3 3a9aTKa HEPBHOHM CHCTEeMBI, TaK KaK BKTo[iePMa g
MOIJIa BCTYIIMTH B KOHTAKT ¢ XOPHOMe30/epMoi.

To ke camoe IOKA3BIBAIOT W OIBITHl KYJHTABAPOBAHUA DA3IUY.
NLIX YacTed pamHero 3apoAHIIa B CTePHIBHEIX H30TOHAYECKAX COle-
peIX pactBopax (pactsop Tombrdpperepa). Uacrm sHTOLEPMEBI [aiop
nyreM caMonudepeHOUPOBAHNA HAYaJ0 TeM WJIA WHEIM OTHelay
KUIIIeYHIKA COOTBETCTBEHHO MX ITPOMCXOMMEHAI0 (MO3aHYIHO® Paspu-
tie). OGHAKO 4acTH HKTOJAEPMEI TPUTOHOB COBEPIIEHHO HE CHOCOOHK
K kaxoii-nu6o pnuddepennupoBke (B umcroit KyabType, T. €. Ges
Apyrux Traseit). Bprommusie wactm Kpaesoil 30HHI JAIOT B KYJIbTypax
nyTeM camMogA(pepeHnuPOBAHAS IMOYeUHEle KaHAXBOBE, KDPOBb K
9ACTH KPOBEHOCHOH! CHCTEME, KOTOpPHE HOPMAalbHO Da3BHBAIOTCA H3
JarepalbHBIX dacteil MesofepMbl. CINHHOA OT/eN KPaeBOH BOHH,
T. €. Marepuaj, KOTOpPH HOPMAajbHO BBOPAUMBAETCA Yepe3 BePXHION
ry0y, maer Haday0 B cpefHeA uacTH XOpae u 10 00KaM — OCeBoR
MycKyiarype (commram), B M30IMPOBAHHOM COCTOSHHE XOPOIIO
muddepeEmuUpyercd, HO He caMoOpraimsyercda. B KyabrypaxX KycKw,
Jaske W3 cpejHeidl gacTH, KOTOpble HOPMAJIBHO AAIOT XOPAY, Pa3BuUBa-
I0TCA He TOJXbKO B TKaHb XOpJBl, HO M B MbImnbl. Kpome Toro, omm.
DAIOT HEPeJKO W COBEPIIEHHO 9Ty/KAble 00pasoBaHUA — HIHEPMIC,
HEPBHYIC TKAaHb M JajKe JacTé Mo3ra. V3 GOKOBHIX 9aCTeH TOTo ke
oTHena, HOPMAJLHO JAOMUX HAYA0 MYCKYyJXaType Tela, pasBHBAIOT-
€A B MU30IMPOBAHHHIX KYJBTYpax TaKKe KYCKH XOpAH H HepBHAA
TKaHb, T. 8., 0e3yCIOBHO, Yy:RAse NAPPepeHHUpPoBKE. ITO IMOKa3H-
Baer, 4TO B OpraHU3Me HMEITCA He TOJXBKO (DAKTOPHI, CTEMYIHPYIO-
mue o0pasoBaHMEe PAa3HOPONHHIX nupPepeHnupoBOK, HO W TOPMO3A-
mpue BINSHUS, He JOIYCKAOIIME HEKOTOPHI® M3 BO3MOMKHEIX maudde-
PeITHPOBOK,

Hu sxronepma, Hm Marepuan BepxHeil ry0nl Omacromopa camMm IO
cebe He CcmocOOHEI JarTh Havalo dYeMy-Iu00 OpPraHH30BaHHOMY.
ToxbKO BO B3aMMHOM KOHTAKTE peIiaeTcs BOLIPOC O HX 3aKOHOMEp-
HOM pacuJeHeHWH M Da3BHTHH. Te caMEle KYCKH MarTepuaja Kpae-
BOIl 30HBI, KOTOpHIE, OYJAyYH H30JMPOBAHH, AalT (B SKCIIAHTATE)
Havajgo TIOYTH BceMy, 9eMy YTrOmHO, PasBHBAIOTCA IIPH Iepecajke
Tmof 9KTOZiepMY (B HMILIAaHTAaTE) MCKIIYHATEIBRHO B XOPAY M MYCKY-
aatypy. To e caMoe IPOMCXONUT M B KyJAbTypax (B dKcILIaHTATaX),
ecium KyCOYeK KpaeBOil 30HBEI KyJbTHBHPOBATH B OGBePTKe W3 mHIA(-
deperTHOH SKTOTEPMEL. B 3TOM ciyuae m3 MaTepHAloB KpPAeBOM B0HE
Pa3BUBAIOTCA XOPJa I MYCKYJbHble CerMeHTHI Tela, a B Hmpmieskameil
DKTOflepMe MHAYOMPYIOTCS M Pa3BHBAIOTCH PA3IUIHBIE OTHENbI HEeHT-
pabHON HEPBHOH CHCTeMBI ¥ CBABaHHEIE ¢ HUMHU OpPraHbl IyBCTB.

Bce 31 OmBITHI, TaK e KAk W MHOTWE OIBITHI B3aMMHEIX IIePe-
CAJIOK, fACHO TIOKABHIBAIOT 3HAYCHME B3AMMONEMCTBAA MEKTy Mare-
PHAJIoM XOP/IOMe30JePMEl W SKTofepMbl. Marepman XopmoMesomepMbt
(1. e. BBepHYBITHIICS MaTepmanm KOPCAIBHON 06IACTH KpaeBOil B30HHL)
BO30Y:KaeT KieTOUHHIe HepeMeUeHAd B HANKHEM CJi0e SKTOXepMbls
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px KOHIEHTPANMIO I npeoGpasoBadme B 3aKIAJKy HEPBHOM CHCTEMBL
C ApYrO# CTODOHEI, HEPBHAS ITACTHHKA OKABBIBAET oGpaTHOe BO3-
peficTBAe HA KPHIIIY NEPBMYHON KMIIKH, OPraHHSys ee M IHONABIAA
p Heil cmocoOHOCTh K 06pasoBaHMI0 TYKABIX JUIA NAHHOTO MecTa 00-
a30BaHWHA — BINUJEPMHUCA, HEPBHON TKaHW. B KpbImle nepBUYHOIL
kumEu 00pasyTesi mo 00KaM MYCKYJBHBIE CETMEHTH, KOTOpPHEe B
¢BOI0 OYepenb BIMAIT IIa MaTepuay HePBHOW IJIACTHHKE H OIIpefe-
a410T TI0 €€ KpagM TaKoe j;Ke CerMeHTAlbHOe pPACIONOMKeHHe Heps-
HBIX Y3JO0B.

Bo3sMomHOCTS TOPMOBAIEr0 BIUAHWSA MOMKIO WLIIOCTPHPOBATL
eme CIGAYIOmMM IprMepoM. JKTOHepMa 3 OiacTyusl JATYIIKE 00-
pasyeT B DKCIUIaHTaTe HeopraHM3oBamHyl Maccy. OfHakO B OTIH-
yme OT PKTOJePMBI XBOCTAaTHIX 36MHOBOJHEIX, B Hel nudgepeHmupy-
eTcA JKeJe3mcroe o0pasoBaHWe — mpucocka. Ilocamendss pasBmBaercs
HOPMAQJIBHO B BHUJe IapHOro o6pasoBaHms Ha IepeJHeM KOHIE TO0JO-
BEL. B BHCIIaHTaTe B KAKAOM KYCKE DKTONEPMBI, B3ATOM C JI000ro
MecTa 3apOABINIA, BCET[A Pa3BUBAETCA IO ONHOM IPHCOCKE, HWHOTTA
orpoMHOA BequwymHE. TakmMm ofpasoM, BeA BKTOfepMa cmocofHa
mars Hadaio mpmcocke. OfHaKo HOPMAlIbHO B 3apOMbINIe Pa3BHBAEST-
¢S TONBKO OffHA Hapa ITIPHCOCOK Ha OPIOIIHOII cTOpoHe TepemHeil ya-
¢TH TOJOBEHI, TIOJ| BIMAHUEM KOHTaKTa €O CTEHKOI HepeiHeldl KHOTKH.
Ilocnennsas m3onmpyer SKTOZEPMY OT BIMAHUA ME30[ePMBI H TeM
caMBIM OTIpefielideT MeCcTO 3aKIafKM m ee mapHocth. Ilpm orcyrcrBum
BTOT0 KOHTAKTA, T. €. B OCTAIBHOI WacTm Teda, cmoco0HocTh K o0pa-
30BAHMIO IIPHUCOCOK IOaBIAeTCA HOfJIesKalleil Me30/epMoil.

2. Mngyxmma u peaxuma, [erepMunanus m KOMOeTeHUA

Ocuosroit munykrop (BepxHAA Tyb6a GaacTomopa M PasBHBAIOIAs-
e 13 3To¥ o0macTm XOpmoMesonepMma) OBLI HA3BaH OPraHU3ATOPOMY.
910 HamMeHOBaHHe IPEYBEIMYNBAET €ro poib. B CcymHOCTH O0H
TONBKO OTpefiesiseT 5HEPIWYHOe IepeMelieHme KIETOK, XapakTep
ABHKEeHNMH MaTepHaja M IIPA YCTAHOBIEHWE KOHTAKTa C YKTOMEPMOI
BEIGOD Of{HOrO M3 JBYX BO3MOSKHEIX HAIPABICHUN PasBUTUS IKTONEP-
MBI: B CTOPOHY PasBUTHUA SMUJePMUCA WM B CTOPOHY PasBATHA HEPB-
HOI nmactuHRN. OMHOBpPeMEHHO MaTepUaj «OpraHd3aTopa» caMm «op-
TaHWsyeTca» IOX BIUAHWEM pa3BUBAOMefics HEPBHON IIACTHHKMU.
PaBMIbHEE TOBOPHTH IPOCTO 00 MHAYKIOUM, IpHYeM clegyeT IOM-
HUTH, 970 B ABIEHUAX HHAYKIOUH BEIPAsKaeTCA Pesyrbrar Baammopeii-
CTBHA WM3BECTHHIX dHacTel, T. €. 4TO BIHAHME HMeeT [BYCTOPOHHMIT
Xapakrep. MugyKousa mpoABIseTcs BO B3aUMOJeHcTBYIOIIel cucreme,
CocrosAmelt mo MeHbImelr Mepe H3 ABYX wuacredl. Boree aKTHBHYDO
JaCTh cOBepImIEHHO YCJIOBHO HA3HIBAIOT MHAYKTOPOM (miIm 5BOKATO-
PoM), a wmeHee AaKTHBHYH 4dacTh, OTBEUAIIYI0 ABHOH peaKmueif,
MO’KHO mazBaTh Tak ke YCAOBHO PEAKTOPOM.
Pearmpylomas tramp gamexo me mummddepeHTHA — 0HA CTIOCOG-
Ha Immn K HeMHOTHM peaKNWAM H K TOMY Keé MEHSeTCA 10 Mepe
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passuraa. Ona cmocoGHa pearuposaTh JHOIb B ONpefelieHHOe BpeMs,
KOTfa OHa [OCTHTaeT M3BECTHOH cTemeHu 3pexoctn. KpoMe TOTO, 0OHa
M caMa OKasbiBaeT 00paTHOE BO3JeiicTBMe Ha MHAYKTOP HIX caMma
- mpuoGperaer csoiicrBa mHEyKTOopa. IlocmemHee Tarke MOKABaHO MHO-
POYUCHENTLIMU  ONLITAMM 1IeDECa/IK 1acTei 11ePBUOd TUIaCTHHK,
Ipu mnepecagke uactu Bepxieil ryOwnl OgacTomopa Iia Apyroe
MecTO WM Iiepecajke KycKa XOpPIOoMe30[epMHl IIOJ] DKTO/epMY Apy-
roro sapomsimia (Ha cTagEm ONACTYJABl WM TacTPYIB) WHTYKIHS
BOBCe e HacTymaeT B ji00e BpeMsa — fo0aBounas HepBHASA IIACTHH-
Ka Ha HeHOPMAaJbIIOM MecTe 3aKIajbIBAaeTcsi TOUIO B TO e CaMoe
BpeMs, KOrfa 3aKIajbIBAeTCs U HOPMAXbHAs HEPBHAST IUIACTIHKA,
Toxpko B HOpMAaJbHOE BPEMS Olla «KOMIETEHTHA» K OTBETHOH peax-
uuu, Bo BpemMs yie nacTyituBIIedl HelpyIsuu, KOTAa BEISBIAETCA
BaKIafKa HOPMANBHON HEPBHOM IIACTUHKM, BCA OCTANBHAS DKTO-
mepMa TepseT CcBO HelparbHyn KoMIeTeHIi. Bo3MOMKHO, dTo
9T0 CBA3aHO C M3PACXO[0BAHUEM MaTepuaia HUKHETO CIIOS HKTOMep-
MBIl I 00pa30oBaHMA HOPMaNbHOHW HepeHO# mwinactmuku. Ilepecapgkm
ry0Bl GracToIOpa WIN XOPTOME30HepMEl TOT[A yKe He MOIyT BHI3-
BATh peaKnuu o0pa30BaHMA N00aBOYHOrO 3avYaTKa HEPBHOM CHCTEOMEL
B pesyaprate WMHAYKIME HACTymaeT HpPoYHOE, HeoOpaTuMoe ompe-
menenue cymbObI ofemx dacredl oKromepMbl. llocie sakmagrm mMarepu-
all HePBHOH TUTACTHHKYM OKOHYATENBHO AeTePMUHUPOBAH W IPH JNIO-
OBIX TepecagKax (a TakKe NP KyNbTHBUPOBAHHE B DKCILIAHTATE)
maeT HAYAN0 TONHKO YacTAM HePBHOH cmcreMbl. Bes ocrajbHas -
TOmepMa TaKMe OKOHYATEJBHO AeTepMUHEHPOBAHA ¥ TpU JIOOBIX Tie-
pecagrax [aeT HAYALO TOJNBKO smmpepmucy. JleTepMumHanus 3agaria
ecTh IIPOIece, 3aBUCUMBIN 0T APYyroro 3adaTka (UHAYKTOpA) HJIH OT
HaJIMYNA U3BECTHBIX BEMIECTB BHYTPYU KJICTOK 3avaTKa. JleTepMumm-
pOBAHHEE 3a4aTKU B [albHefiliieM pasBUBAIOTCA yie IIYTEM CaMo-
gugdepennuposanmns. KoHewHo, 9TH mpPoOmEcCH He HACTYIAIT
MI'HOBEHHO, OHH pAas3BMBAIOTCA IOCTETEHHO, II0 dTAmaM, B TEUEHUE
KOTOPLIX JleTePMUHAIUSA MeHseTcss 0T xa0miabHOHN, emje oOparuMmoil
TOpy H3MEHEHMM YCJIOBMA pasBUTHA, JI0 MPovHOi, meoOparumoii. llo
Mepe TPOXOIKIEHUSA IMOCIeTOBATONLHLHX DTAIIOB HAeTePMUOHAITUN MEHH-
ercsi WHOT[A He TONBKO KOMUYECTBEHHOE ee BLIPAJKeHHe, HO U Ka-
gecteennoe. Ha crapguum pawHe#l racTpysdsl HKTOHEepMa CIOUHHON ee
gacTh elle HegeTepMummpoBaHa. Ha cragum cpemmell racTpymsl fe-
TepMUHANMA MMeeT JMINs BechbMa OONIWil XapakTep W BeleT K pasBi-
i (B OKCIITaHTaTe) NUIIb HeGONBIINX HEPBHEIX o6pasosanuii. [loss-
Hee [eTePMUHANUA OKA3BIBAeTCSA 6ojiee NOJHOM U Beger K pasBH-
Tuio Gollee KPYNHBIX WM IyYIe OPraHW30BAHHEIX 3a1aTKOB TOJOBHOIO
M CUMHHOTO M03ra. K KOoHIY racrpylAlny u B Hadaje HeHpyanul
YacTW HEPBHOW TMNACTHHKKM y’Ke NPOYHO M OKOHYATENBHO JeTepMu-
HUPOBAHBI: OHM [AIOT HAYAJO PASIUYHEIM OTHENaM MO3Ta TOYHO CO-
IJTACHO MeCTy MX IpPOMCXOkjeHu:A. To e camoe MOKA3hBAIOT W ONBL
THI Mepecagk®. Ha cTausax racTpyaanuE OTHENbHEIE KycKH SKTOAED”
MBI, COOTBETCTBYIONME OyAymed HePBHOW ILIAcTUHKE, pPa3BUBAIOTCH
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ja HOBOM MecTe B OGBIYHELR SUHJIePMIIC, TTOBJHEe W3 HAX PasBHBAIOT-
s TIENOCTHBIE 3AKITaKW HEePBHOM CHCTeMBI, a Ha CTafuAX He#pys-
quu TaKWe jKe KyCKN HEePBHOH IACTMHKU NAKT TONBKO YACTH MOBTa,
¢TPOTO COOTBETCTBYIOLIHE MeCTY NPOMCXOKACHHASA TPAHCIIAHTATA.
Bravaje HACTyIaeT JeTepMHHAINMA OpraHa BooOme, a TO3THee Je-
7ePMUIIAPYIOTCS T OT/GINEL.

Ha mepBHX cTaguax HeWpYAAnuu edie MOKHO YHAIATh 9YacTh
3aRIAKA, W M3 ocTaBliuefics 9acTH Pa30oBLETCA BIOJHe HOPManbHAsg
pepBHAS cucTeMa co Beemnm ee orgenamm. Ha Gomee mosmmmx cramm-
gX pasBUTAA HEDBHOH INACTHHKM ToxydmBIImecAd medeKTsl YiKe He
pocmonusorcd. TakuM o6pa3oM, pamHEe 3aKTAKN HEPBHOW CHCTEMBL
(sT0 KacaeTcs W 3aKTANOK APYTHX OPraHOB) CIOCOOHBI K DeTyJANHH,
n TPM YHATeHUN ee JACTH DABBUBAIOTCA BCe jike KAK ONHO Iexoe,
B KOTOPOM HacTyTaeT tunwmwmHoe pacdneneHme. 1lo mMepe manbreiinre-
ro pPasBHTHA 3TO pacyTeHeHHe HeobpaTuMo (UKCHpYeTcH.

3. Opranwsanys, Wim «IHIABARYAIW), 3a9aTHOB

Tunuumas TMoCIEOBATEIHHOCTh PACUWICHEHHA 3avaTKa HEPBHOM
CHCTEMEBI OIPeeNAeTCs, MO-BHANMOMY, TaK/Ke HeKOTOPHIM B3aHMO-
meiictemem. Jlra mopMambHoOii opramE3amEM  3aYaTKa HePBHOH
cUCTeMEL TPeO0yeTes, TPese BCero, M3BeCTHAS THTEILHOCTh B3aMMO-
meficTBIA DKTOMEPMEI ¢ XopjpoMesomepmoit. B oxromepMe cmagajia mm-
AyNEpyeTes JAMB CHOCOGHOCTH K PAsBUTHIO HePBHEIX TKaHeil, a 3a-
TeM TIOCTEIIeHHO OIpefRedsercss CIOCOOHOCTh K 06pAa30BAHUWI0 HEPBHON
TPYOKHM M, HAKOHEI|, AeTePMUHUPYIOTCS ONpeIeNeHHEe OTAeNH TOJ0B-
HOTO W cmmamoro Mosra. MHorma pasamuarmor ase (QOPME WHIYK-
IIAY — HBOKAIMIO, T. €. BIWAHWE, BH3LIBAWOINEe 00PA30BaHME 3avaT-
Ka, I WHAABUIYAIWIO, T. €. BJIWSHWE, BHIZBIBATOIIEEe pPErmoHANLHLIe
pasTmyusas @m Oo0OIylo Opramm3al(uio 3avaTka. Ha KOHKpDeTHOM Marte-
pualle TPYAHO PAsTPAHNMIATEL HTH TPOIECCHI, W BPAM JIM MEKAY HEMN
UMEIOTCA TPMHIWTHATBHEBE pa3nududa. Beck mpormece meTepMUHAITHM
UAeT oA BIMSHHEM KOHTAKTA C TeM Ke WHIYKTOPOM.

Ha cragmm ractpynsr npm moBopoTe KTOMEpMEI OymyIed HepBIOit
mractuakn na 180° oma oGpasyer Bce ke WO BIUAHHEM WHAYKTOPA
HODMAanbIlyI0 MOCTAENOBATEIBIIOCTh OTHET0B Mo3sra. Ha craguax 1efi-
Pyaanun (saxmagka WepBIOH INIACTMHKM) IPH TAKOM ’Ke OUBITE 00-
Pasyercss o0parmag TOCIeToBATENLIIOCTL OTHEN0B. IloclemoBaTent-
HOCTL pacuneHeHMsT yCTaNaBIUBAETCS, CIETOBATENBHO, OMHOBPEMEIHO
C OKoHwaTe;bHO¥ pAeTepMEHANMEN MaTepHala HEPBHOH INTACTHHKH,
OTeBupHO, MOy BIMAHMEM TOro ke HHAYKTOpa. B TakoMm ciaygae mysk-
HO oMmpmarh, 9T0 HHAYNUPYOIONE CBOMCTBA PA3IHYHHX OTAEN0B XOp-
loMesogepMEI pasTHIAbL. TO TPEATONOKEHNe TOKA3aHO IKCIIEPAMEeH-
TallbHO Kak B OHNBITAX ¢ TOMOMJIAcTHYeCKHME mepecagkamm (pme. 12),
TaK W B ompITaX ¢ reTEPOMIACTUIECKOM DKCIIAHTANMS Pa3HBIX OTfe-
ToB xopnomesomepmmt (puc. 13). B mocmenHem ciyuae [T DKCIEPH-
MEnTa Ghimm BAATH UACTH XOPHOME3ONEPMBI OJIIOTO BHAA TPHTOHNOB W
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Ooxbiine Kyckn mEAE(@epeHTHOR elle BKTONEPMEl PaHHEH TracTpyir
IpYTOTo BHAA, OTIMYAIIIErocd 10 pasMepaM M IATMEHTANNE KIETow,
Kyckm xopmoMesomepMEl 3aBepTHIBAIHCH B SKTONEPMY, I TaKas mc-
KyCCTBeHHAs CHCTeMa KyJIbTHBHPOBANACH B CONEBOM pacTBope. B pe-
3yubTaTe pasBHBAJMCH OoJee MIM MeHee CIOKHBle 00pasoBanmg ¢
CAMBIME DAa3IMYHBIME OpPraHAMH, IPOMCXOKJIEHNME KOTODHIX MOKHQ
OBUIO TOYHO IIPOBEPHUTH II0 XapPaKTepy KJIETOK. IIpm sKCIIaHTANMm B
TaKoll cmcTeMe MaTepmana BepxHe# ryOml Gmacromopa mam ofpaso-
BaBmeiica W3 Hee IepefHEH YAaCTH XOpPIOME30[ePMEI BTOT MAaTepham
maddepernupyerces B HepeAHION (rOIOBHYIO) KHUIIKY, XOPAY, MYCKY-
Jarypy. B npmiexameM sKTofepMalbHOM HOKpOBe (Apyroro Bmja)

Puc. 12. Jleiicreue 201081020 u x6ocro6o20 undyrropos [Kion, 1955)

1-—~3 — CXeMBl ONepanmuii; ¢ — HeiiCTBMe TOJIOBHOr0 MHIYKTOpa, ONepanua Io cXxeMe
1-3; § — nmeficreme XBOCTOBOr0 HMHAYKTOPA, ONepapuA IO CXeMe 2->3

PA3BHBAIOTCS 9ACTH TOJOBHOTO MO3Ta, Iiasa, o6oHATENbHEIE AMKEM H
MHOT/IA CIyXOBHIE IYSBIPHKM, T. ©. TOJNBKO THUINTHEIE TOJIOBHEI® Op-
ragsl. Ilpm sKcmnaHTaium Kycodka 3afHed 9acTH XOPAOME30epMBI
73 Hee B TAKOM J’Ke ONEITE pa3BHBAIOTCA XOPAA HW MyCKyJlaTypa,
a B IpmIeKamieil DKTO/lePMe TONbKO 3a94aTOK CHMHHOrO MO3ra, T. €.
TYIOBMINHLIE OPranbl. B cBASH ¢ KOHIOM 3ajHeill YacTE PasBHBAIOTCA
n Oosee mim MeHee XOpPOLIO BEIPDAJKEHHEIE XBOCTHI ¢ HPONOIKeHHEM
xopAsr 1 MycKRyJIaTtype. CiemoBarenbHo, HepefuAs M 3afHAA TacTd
IHAYKTOPA JlefiCTBUTEIBHO PA3IMIaloTCsa II0 CBOMM CBoiicTBaM. Jlaib-
Hellmme ONMBITHL NMOKA3aJH, 9TO MEKAY PAa3HBIMU OTAEIAMH XOpIoMe-
30lepPMBI HeT Ka4ecTBeHHBIX pasnmumil. Wmelorcs Jmmp Kakume-TO
KOJIMYeCTBEHHEIe Da3INuMs W HOCTeIeHHOe M3MEHEHHEe CBOMCTB HIPH
mepexoge OT TepefHer0 KOHMA KpPHINKM HMePBHYHON KUIIKM K 3amye-
my. BBITh MOKET, 3TH DPAa3iM4Us CBA3AHEL C IIOCIEN0BATENIBHOCTHIO B
passurmm camoro Mmartepmana. Ilepemnuit Komem oGpasyercs m3 TOrO
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MaTeprala Bepxiei ry6nl GiracTomopa, KoTOPHIN paHee BCEro BBepTHI-
paercd BHYTDH U IPOMENBIBAET [OBOJNBHO IMHHBIA IIyTh IOF IKTO-
nepMOﬁ X0 palioHa aHAMAJBHOTO IIOJNIOCA. JagHmMil KoHer| KphIniu
06pasyercs Mo3se BCEr0 — B CAMOM KOHIIE IacTPYJIAIHT.

Taxum 06pa3oM, MBI TPEXOTUM K BEePOSTHOMY BHIBOJLy O TOM, 4TO
permoHAIbHOe pacduieHenie 3aYaTKa HEPBHOM CHCTEMBI 3aBHCHT, IO
kpaiifeil Mepe 0T4acTH, OT CBOHCTB CaMOro MHAYKTOPA, KOTOPHIH Tak-
;e o0OHApYRHBAaeT permoHAJNbHEIe pasimuuusa. OgHAKO B HHIYKTOpE
oTH PA3IMIUsA WMEIT KOMMYeCTBEHHHIH XapakTep IIOCTEIIEHHOIO W3-
MEeHeHUA OT TepefiHEro KoHIA K 3agHemy. Ilo-BugumoMmy, Taxoir xa-
paKTep Pasiuduil ompeselsieTca U3MEHeHNeM KOHIeHTPALNI KaKHX-TO

Puc. 13, Drcnepumento. ¢ nomeuyentuen ucnuTYem020 UROYKUUONNOZO MATEPUA-
44 6 npeaymnruenyio sxTodepny [Kron, 1955)]

14— cxemm omepanuil; 2, $ — PesyJAbTATHl ONEPanmii o cxeme I; 2 — TOJOBHON «op-
TanuzaTopy TPUTOHA B HKTONEPMEe KepJIAHKH; 3 — TOJIOBIION «OPraHM3aToP» IKePIIHKU
B 9kTonepme JKePIAHKM; 5, 6-— DPesyibTaTel ONEpamUM Io cXeMe 4; § — TYJOBUIIHBIH
“ODPanmaTop» JKEPIIAHKM B ODKTOOEPMe TPUTOHA; 6 — To e, B paspese; Af — zanHaAsa
rmmHa; Au — raasdoit Gowam; Ch — xopma; Fl-—— mmapuux; Geh — mosr; L — xpycra-
MK My — MycuxysiaTypa; N — HepBHAsa Tpy6ka; Na — BIUTEINNl HOCOBOM AMKH

E U. OImamsraysen
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BEI[eCTB WJIM W3MENeHneM TpOINeccoB KierTounoro odmena. Memmpy
TeM, B 3a7aTKe HEPBHON CHCTeMHI HOJ BIMAHWEM 3THX KOAUHECTGeH-
HBIZ pa3auvuli HACTYyHAaeT pasfelielte Ha KAXeCT6EHHO DA3AULHble
ordenrl MEHTPANLHON HePBHOW cucTeMbl (pasBUTHE KOTODPHIX OIpeie-
JeTCA TOPOTOBHIM YPOBHEM TOCTYIIEHWA MHIYNUPYIOIINX BEINecTs),

DopMooOpasoBarTesbioe 3HaTeHNe KOJAWIGCTBONHGHIX PABIHIMN B
pacmpefielieHny W3BECTHHIX BEIECTB, CBA3AHNOE € W3MEHEHWEM Me-
Tabonm3Ma B W3BECTHBIX HAMPABIEHUSAX, YCTAHOBIIEHO YA BO MIHo-
rux ciaywasx. IlocremeHiioe majfenve wim Hapacranme KOHIEHTPANAR
HeKOTOPBIX BemIeCTB, NPOABIEGHWH MerabosusMa, WHAYTAPYIOUIX
CBOHCTB WJIM CIOCOGHOCTH K WM3BECTHBIM peaKinuaM (KOMIeTeHIwumn)
XapaKTepHO NI 0UeHh MHOTWX 3aYaTHOB m 0003HAYAETCH KAK Tiaje-
HUe Wix HapacTaHme HeKOTOporo rpajgmenta. VI3BecTmniil aMepmKam-
ckmit mecnefoBaresnh Jaliyib IbITaNCsH TMOCTPOUTH HA ABIEHNAX Tpa-
JWMeHTa 3aKOHYEHHYI0 OO0MYI TeOpWio pa3BUTWA. OTO BPAN Jn
Bo3MokHO. OHAKO OTpOMHOe 3HaWYeHWe T'PaeHTOB COBEPIICHHO Gec-
cmopHo. Me)KIy mpoumM, MMeHHO Hajudme IpafimeHTa AaeT Iperpac-
HOe O0BACHEHHE BBLICOKOH CIOCOOHOCTH K PeryJisium BCeX paHHWX,
HO yiKe MeTePMIHNPOBAHHEIX B 00LIeM 3a9aTKOB OPraHOB, TaK Kak
OpH VAQJIEHAW YactTw 3avaTKa o0l TpafueHT He HAPYIIAETCH M
BHOBL OIIpefeliAeT PasBUTHe LEJOoro.

4. lpupoga mupyqupylomux BANAHMI

OppiTaMu  MesKBHOBOH Hepecafikm OBUI0 J0KAa3aHO OTCYTCTBUE
BUTOBOI cIeNn@MYHOCTH WMHAYKTOPA: HHAYKIHA Y TPATOHA MOMKET
GHITHL BRI3BAHA MAaTePHWAlOM, B3STHIM OT APYTUX BHIOB 3eMHOBOJHBIX
(mampumep, JATYNIKA) WIW Jlaske OT OUeHb JAJEKNX ;KUBOTHBIX, KAK,
HaTpUMep, ITHI] I aske MIeKONUTAIONMX.

Bomfee Toro, MANYKIUA HEPBHOH CHCTeMBI MOKeT OBITH BHI3BAHA B
HeferepMuHnpoBannoi  (mupmddepenTnoit) IKTOMEPME HE TONBKO
MaTepHallioM KpPBIIK TepBAYHOH Kuimkw (XOPHOoMe30[epMbl) WM ero
OPOM3BOAHBIMYE —— XOPAOH W MBIIIMAMH, HO W KYCOYKOM HEepPBHOI
MIACTHHRA. ITO TALOMUHAET ABJIEHWA ACCUMWIATOPHOW WHIYRINHA,
OflHAKO B OTJIUYMe OT TocheaHeil MHAYIMPOBAHHAA TKAWL HE BOBIE-
KaeTcss B COCTAB TKATIM caMOTO MHAYKTOPA. BHUIO Halifeno, 4to w pas-
AEUOLIe ApYTHMe TKANM, KaK, HAIpuMep, KYyCOUKH IeYeHH, MOryT
BBI3BATH 00pasoBaHue HEPBHON TIIACTHHKM.

9To 3acTaBIANO JyMaTh, 4TQ ABJEHNE WHAYRIWN CBSI3aHO C Te-
pefaveii KaKWX-TO NIMPOKO PACIPOCTPAHEHHBIX B PAB3IMYHBIX TKATX
XIMIYECKMX BEINEeCTB, KOTOpPble MOTJIM OBl COXPAHATHCSH W B YOUTEX
tranax. JlelicTBmTennHo, oKasaimoch, UTO TYGH OiactoIopa, pacTep-
THle, youTHe HarpeBaHHeM, KANSIeHUEM WiIN Jlake feficTBueM cmmp-
Ta, TaKe MOTYT BBI3BATh 00pa30BaHMe HEPBIOI IUTacTHHKU. PasjgaB-
AMBANE MaTepuayx Bepxwefi ryOu Giactomopa m menTpmdyTHpoBaHIEM
oTmeAnm 0odee aKTHBIIbIE YACTH TMPOTOMIABMLI, KOTODHIE TAKKe X0~
pomo mugynuposain. Hakomen, msBlexaln WHAyNUpYOmme BemecT-
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pa XUMITECKHIMI MeTONaMu 1 HaOIONAIM HeilpasbHyl0 MAAYKIHUIO B
pKTOJEPME TACTPYILI MO BIUAHAEM TAKUX BemecTs. B macrommee
ppeMs XUMUYECKAS TNPUPOJA MHAYLUPYIOMUX BENECTB He BLILIBAET
comuernit. MHOTOUMCIEHHEIME ONBITAMI IOKA3aHO, YTO PA3IHYHbIE
pell[ecTBa, W3BJIeYellible 113 paslbX TKaHel, pasInyalorca U IO pe-
gyabTaTaM MHAYROMM. I3 medeHn Mopckoil cBuuKm OLLTO M3BIEUEHO
(meTpoefiubIM >(hUpPOM) BemIecTBO, COfepIRAINee KUPHBIE KUCIOTHI
g HYRJICONPOTeHABl, KOTOpoe MHAYLMPOBAIO B TacTpyjie TPUTOHOB
opranbl TepefiHell YacTi ToJMOBLI (MePefHMil U MPOMEKYTOUIbI MO,
ria3a, OPTaHbl 0GOHAHUL), & M3 MOYEK TOH e MOPCKOH CBHHKHU IIO-
gydeH Tocie Mofo0Ho# ke SKCTPAKLMHE HePacTBOPUMBIN OCTATOK,
KOTODHIH BBEI3HIBAET MHAYKIUIO TYJOBUIHBIX OPramnoB (CIMHHOTO
MO3ra, XOP[bl, MYCKYJIBHBIX CerMeHTOB, II0YE4YHBIX KAHAJbLIEB, XBO-
¢cToB). B 5TOM BHUleH MHTepecHBI mapaiieln3M ¢ BIUAHUEM TepejlHe-
ro W 33JHEr0 OT/JelNOB XOpPA0Me30[epMEI, KOTOphIe, BO3MORIO, TAKIKE
OTAMYAIOTCA H IO COCTaBY /eHfCTBYIOIIMX BeIecTB (TOUHEe 1o MX
OTHOCUTeILHOH KOHIEHTPALNN),

Yro racaercs cmocoGoB Tepeladd 3THX BeINeCTB NPH HOPMATbHOM
PasBUTHH, TO OHA OCYIIeCTBIAETCH, OUeBUAHO, NyTeM Auddysunm pac-
TBOPUMBIX BeIeCTB MM [ajke IyTeM AKTHBHOTO IepeMeImeHus rpa-
HyT [0 MeKKIeTOUHBIM MocTHKaM. Ilpameie nmabmiofmemums mowaswl-
BAIOT, YTO B IJIasMe RJIETOK B o0xacTu GiracTomopa TPOUCXOMUT
HaKoILIeHNe GOJIBIIOTO KOJIMIECTBA TPAHYI, CONEp/RANIIX PUOOHYKIEO-
OpPOTEWAE. ¥ TIePeXOojsiiMX NPy MHBATHHALUE B 00NACTH KPHIIH
HePBUTHON RUITKYM. JTH IPAHYIEl HAKAIIIUBATOTCH MEMRIY XOpHoMe-
30[epMOfl M mpHIEKAIEH IKTOmepMo#. 3areM OHHM MOABJIAIOTCI B
GonpmioM wumelie B KIeTKax okromepmbl. llpwskusmennas oxpacka
I'PaHyJI KPBIIIM TEePBUTHON KUIIKA ¢ HOMON[bI0 HEeHTPAIBHOTO Kpac-
HOTO TOKAasbIBAET, 9TO OHM HepeMem[aloTes OT MHIYKTOpa K pearu-
pymoIieil TKAHU ¥, BEPOATHO, HEHOCPE[JCTBEHHO OIpPeNeNgIoT ee Ipe-
obpasoBaHme B HEPBHYI0 ILTACTUNRY. VIHTepecuoe IOATBEp:RACHUE
9THX BHIBO/[OB OBLIO TOJXYYEHO B OMBITAX € M30MMPOBAHHBIMHU KYIIb-
Typamu. Ecim sKTomepMa racTpysbl KyJIbTHBMpyeTca B cpede (coxe-
BOM pacTBOpe), B KOTOPOM M0 9TOTO B TeueHWEe HECKOJbKHUX HHel
KyJIbTHBUDOBAJCH XopHoMesobmact, To B Heil muddepeHupyoTcsa
HepBIbie MW IUIMeHTHbIe WIETKH 0e3 BCAKOTO oprammsaropa (mur-
MEHTHBIE KIETKM HOPMAJLHO PasBUBAITCA M3 GOKOBEIX WacTeil Heps-
HOHl ITacTHHKH, AAONIUX HAUaJ0 TarkKke HepBHBIM y3inam). ORassl-
Baercsr, uT0 CONEBOIl pACTBOp IOCHE KYJIBTHBUDPOBAHHUA XOPAOME30-
AePMBI CHJIbHO MOTJIOIIAeT YIBTPA(PHOTIETOBEIe IYYH H COMEPHKUT
PuGOHYKITeOTIPOTEU L.

Bee sti akThl, BLIABIAIONME XEMAYECKY0 TPUPOAY HHAYLUPYIO-
IMuX BemecTB W BO3MOJKHLIE MYTH HX MEpefayl, MOKA3LIBAIOT BMECTE
C TeM m HX MAIYo cHelUPUIHOCTh. JTO OOHIYHBIE KIeTOYHLIe Ccy0-
CTannum, woropsle, OfHAKO, NPHCYTCTBYIOT B HHAYKTOpPE B BechbMa
Gombnroii komienTpanmm. JTH BemeCTBA MOTYT GHTH 3aMeHEHHL JpY-
TuMu BemjecTBaMH ¢ AHAJIOTHYHLIM JelicTBHeM, BO BCAKOM Clydae

9*



260 Pezyaayus dopmoobpaszosanus 6 undueudyasbnor passuruu

OH{, MO-BUAUMOMY, OJHHAKOBBL Yy CAMbBIX PA3JIMYHBIX (KHBOTHELX,
C nmpyroitl cropoHHI, peakKius HA JeHcTBHEe HHIYKTOpA CTPOrO CIeNu-
Qmuana. OHa He TONBKO PA3IMIHA B PASAMIHBIX pPearupyoIMuX THa-
uAax, wo obuajgacr u BUIOBON coenU@UKOM, scio o0napyKuBaeMoi B
. CTPOEHNH WHIYIUPOBAHENX OPraHOB.

Ecin y Moyomoro 3apofeiiia TPUTOHA DKTOAEpMY IepefHel dacTu

TOJIOBLI 3aMEHUTL JKTO/ePMOil, B3ATOM OT 3apOALIIIA JATYIIKH, TO
IOJ1 BAMARNEM HHAYKTOpa (Mepelnei Kum-
SEREAEEL KH) TPHTOHA B BKTOJEPME PA3OBBIOTCH PO-
TOBHe Oprambl. OMHAKO COOTBETCTBENHO
} TIPOMCXOKENNI0 DKTOMEPMEL OT JIATYIIKN
73 Hee PAa30BBIOTCHA y TPUTOHA THIUYHEIE
Opramsl JIATYIOKH — TIPUCOCKKM U POTOBBIE
3yGel. B mpyrom skcmepmMente, mpm mepe-
cajike PKTOMEePMEI TPUTOHA HA TOJOBY 3a-
pomnitra ka6l (pue. 14), B melt mox BamA-
HHeM HHNYKTOpa ;Ka0bl PasBuBarOTCA Oa-
Jancepsl — THOWYHLIE JIMYUHOYNEIe Opra-
el TpuToma. CHeruguyueckas BUIOBAg
muddepeHMpPoBKa OPramo® H THUCTOJOIH-
4eCKUX CTPYKTYP BO BCEX TAKHX OIBITAX
ompefieNAeTCA  BCETAA e HHIYKTOPOM,
a TIPOUCXOKIeHUeM pearupylomero Mare-
pmana. Wugykrop mHe obmamaer BUI0BON
Puc. 14. O6pasosanue 6a- CHenUPUYINOCTHIO, M OH MOKET OBITL 3aMe-
sancepa y 3apodvlwa xabel  geH MHTYKTOPAME COBEPIIEHHO APYTHX Op-
npu nepecadre SETOJEPBL  papyavop, PearHpyIOLIas TRAHD BCEL/A BHI-
Tpurona 6 o6aacre pra [ Yoo-
duneron, 1956] ABJISET BUIAOBBIE OCOOGHHOCTH COTIACHO
cBOEMY TIPOUCXOMRACHUI0, JTO HOKA3EIBAET,
49T0 peaimsarua GopmMooGpasoBaTENIHHBIX
IIPOIIECCOB BCET/[A KOHTDOMUPYETCA HACIEeJCTBEHHLIMU CBOMCTBAMHE Ma-
Tepualia — ero HOpMO# peaKImil.

B cBere manmosxennbIx (AKTOB CTAHOBUTCA FACHO, YTO TOBOPHTL O
«IepBUIHOM» HHIYKTOpPe Kak o0 «OpraHm3aTope) — HeNpPaBHIBIO.
Onuaxo faske eciim ero posb CBOJWUTCH JIAIIL K aKTHBALUK HEKOTOPHIX
npemionux (JaTeHTHBIX) BO3MOKHOCTeH WM TeHAEHIMA pa3BUTHSA
pearupyionero KIeTOYHOT0 MaTepuaja, TO ero 3HadeHme Helb3sd U
nefoonenuBaTh, VWHAYKTOpP WIH 3BOKATOP, BO BCAKOM cirydae: 1) pe-
mraer (peanmsanmeil KOUTAKTa W mepefavell aKTHBUPYONAX BEI[ECTB)
BOTIPOC aJIbTePHATUBHOTO BBHIOOpA OMHOTO M3 BO3MOMKHEIX TyTeil pas-
BUTHs; 2) (PUKCHpYeT aKTMBHPOBAHHBIN IyTh DA3BHTUSA W OJHOBpe-
MEHHO 3aTopMajKkuBaer jpyrume mytm. Kpome Toro, w »TO, MOKeT
OBITL, caMoe CYyIIecTBemHoOe, yCTAaHORJeHHe BpPeMeHHOT0 KOHTAKT
MEKTY VHIYKTOPOM U PEaKTOPOM NPHUBOAUT K COIJIACOBAHUIO BpeMe-
HU, Mecra W HOPOTHeHHocTH (HopMoo6paA30BaATeNBHEIX HpOIeccoB BO
B3aWMOJIEUCTBYIONAX JACTAX.

B sToM cMbice BechbMa IOKA3aTEIBHBI PE3YJIbTATHI CIETYIOIIETO

Forr
pUEIERE
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pKCIEPUMEHTA. JKTO/lepMa 0T BUAA TPUTOHOB ¢ KDPYHOHLIMH SHIaMH
gepecaRUBaNach B 00NacTh KPHIIM IePBUUHON KUIDKM JPYTOro BH-
pa — ¢ Mejkumu sidnamn. Hepsuas mmacrnnra, pasBUBIIAfCA TIOJ
pAVAHNEM KOHTaKTa, MMeja, KOHEYHO, KPYIHOKIETOYHOE CTpOeHIUe,
obmume e ee pasMephl COOTBETCTBOBANU pa3MepaM Malioro BHfa.
TaxuM 00pasoM, 3[echb Cpasy yCTAHOBWINC,L HOPMAILIbIE COOTHOIIE-
g MKy OpPraHamu, T. e. IPONOPIHOHAILHOE Ileloe.

Msr paccMOTpesm HOKA TOJIBKO BOIPOC O 3HAYEHHM IEePBUTHOTO
HHAYKTOpa — BepxHell ry6ml Omacromopa u pasBUBalOmeiics u3 Hee
KpHIIIN IepBAYHON Kumkm, B pesynnrare sroit MEAYKIUu B KTOAED-
Me oOpasyeTcda HepBHas IUIACTUHKA, KOTOpPAas B CBOIO O4Yepelb MHOJMY-
gaeT CBOHCTBA MHAYKTOpA. B aKcmepuMeHTe OHa MOMKET KaK MBI yige
yHOOMAHYJIN, UHAYNUPOBATHL W HOBYI0 HEpBHYI IUIACTHHKY. B mop-
MATHHOM Da3sBUTUH OHA PACWIEHSETCS HA OTHEILI TOMOBHOTO X CIHI-
HOTO MO3Ta, Jaer HAYANo TAHIVIMOIIAPHON MIACTUHKE, & 4epe3 310 —
ragriamaM NepuepudecKoii HEePBHOM CHCTEMEI, MHTMEITHBIM KIeT-
KaM I fajie HEKOTOPHIM 9acTAM cKejlera (BHCIEPaJbHOMY CKeJeTy
TOJIOBEL) .

Pasnuunbie wacTu mepBHOR cmcTeMBl 00JAJA0T TAKKe WHIYKI[U-
onbpMu cBoiictBaMu. llepemHmit Kpait HepBHON MIACTUHKYM WHAYIU-
pyeT B mpumieRamei sxrofepMe 00pasoBaHUE OPraHOB OOOHAHMA.
3agHuit MO3T HHAYOUpYyeT B OimaiesKamieil SKTOfepMe pasBUTHE CIIy-
XOBEIX OY3BIPBKOB, T. €. oprama ciyxa. B o0mactm mpoMesyrodnoro
MO3ra 3a CUeT caMOil HePBHOW NJIACTHHKH PAa3BUBAOTCA 3a9aTKHU
1J1a3 — ryrasHble TY3LIPH, KOTOpPBIE 3aTeM HPeBpPanialoTCs B TIIA3HER
Goraxsl. Me1 ymesum ocoboe BHHMaHHe HMEHHO PAa3BUTHIO IJIa3a, Kak
HamoJiee M3YUYeHHOMY O0BEKTY HKCIePUMeHTATBHBIX HCCIeJ0BaHUI,

5. CamopassaTne riasa

Sauarkm raasa obmamaoT cBolicTBaMu mHAYKTOpa. Horga riasHoii
OokaJ, pacTymuii oT 3aYaTKa MO3Ta, KAcCAeTCs JKTOJEPMbI, HA MecTe
KOHTAKTa BKTOMEpPMa YTOJINAeTCd X HPeBpaIlaeTcd B 3a4aTOK Xpy-
crajmka rnasa (puc, 15). Ecim o sroro cmectmTs Iiasmoii Gorai
TaK, 9TO OH HE MOYKET JOCTUTHYTHL SKTOREPMEI, TO XPYCTAJIUK He pas-
BuBaeTca. Ecnm 3auaTok riasa mepecaguTth Ha Jaio0oe APyroe MecTo
OOf 9KTOMEPMY, TO HA ITOM, TY;KIOM [AJA HEI0 MecTe DAa3BHBAETCA
BCe jKe HOpPMANLULIA Xpycramuk. To ke camoe Ipomsoiifier, eclid HA
baumeil craguu pa3BUTHA TIABHOTO 3a9YaTKA 3aMEHHTDL TOJIOBHYIO BK-
TonepMy TysoBum(HON, M3 TYNOBHIIHOM SKTONEPMBI HAa MeECTE KOM-
TAaKTa ¢ TIA3HEIM OOKAJOM pa3BHBAETCA THIWYHBIA XPyCTauMK. 3a-
BUCuMocTE pasBUTHA XPYCTAIMKA OT WHAYHWPYIOIET0 BIMAHMUA TJa3-
HOTo Gokama coBepmenHo scna (y GonbmumcTBa amubumit). Ommaxo
9TAM fiejio me OorpaHMYmBaeTCA. B caMom 3auarie XpycTajHmKa HACTY-
Taer mu@depennupoBKa €ro KIETOK OHATL-TAKA B 3aBHCHMOCTH OT
MHMAynupyomero BIMAHWA BHYTpPeHHEH CTeHKU TIa3HOr0 OoKaia,
T. e. sauaTky ceryaTk® riasa. B xpycraiumke, mMeromeM BHAvale BAX
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Puc. 15. Hopuasvnoe paseurue 2aasa y axcoworas [Kion, 1955]

1-—4 — cTaguyM pas3BUTHA

TMOJIOT0 Iy3HIPHKA, YTOJI[AETCSH BHYTPEHHASA CTEHKA, O0pamleHHAA K
ceTyatke, W HCTOHYAETCSA HApPyMKHas cTeHKa., Hietkm BHyTpeuHei
CTEHKM IpPEeBPAIalTCA B LOPO3padubie BOJNOKHA, 00pasymoiime BOJOK-
HECTOE ANPO XPYCTAJMKA, KOTOPOE U CIYHKUT CBETOIPEIOMIAIIAM
tesqom riasa. HieTkm mapymioit creHKu o6pasylor TOHKHMU mpo3pad-
HbIfi mokpoB. llop BamaHueMm T1I1a3a TPOMCXORUT TaKMKe Ipeobpaso-
BaHHe OpWieRamieli Koy B Npo3pavayro poropuny. OuwITel mmepe-
CamKy JOoKas3aid M 3[ech HAJIWdne WHAYIUPYOIMUX BIMSHAN €O CTO-
POHEI TJI1a3a.

Kak u B ombiTax ¢ TepBUYHKIM WHAYKTOPOM, BCe BTH BIMAHUA
MaJIOCTenu(UIHEI M MOIYT OBITL 3aMeHEHBI APYTUMU CXOMHBIMHU BIIH-
aanamu. O0pasoBanme XPyCcTAIMKa MOKET OBITH BLISBAHO pPa3iIMIHEBE-
MH THKAHAMH, JKCTPAKTAMYM M BEI[ECTBAMH, MOJOOHBIMH TOJOBHBIM
nanykropaM. JInddepenupoBka XpyCcTaINKOBEX BOJOKOH, W IIPUTOM
B CTPOTOA HONAPHO# OPUEHTUPOBKE, HACTYIIaeT He TONLKO UPH KOH-
TAaKTe € PETHHOMN, HO W HPHW KOHTAKTE ¢ YYBCTBYIOIIAM 3ITUTENHEM
CIYXOBOTO IIY3BIPLKA, CIYXOBBHIM TaUTIMEM M APYTUMHA HEPBHLIMU
trauama (pue. 16). OweBumHO, CyTh 3aKIIOUAETCA B CXONHBIX WA
AayKe MACHTUUHEIX BEIIECTBAX, BBIEIAEMBIX CXO[HBIMA OPTAHAMH.

C nmpyroit CTOPOHE!, H B BTUX OIBITAX HMPOABIAETCH CTPOTAS BUJ0-
Basg coenmuUIHOCTs pearupylomeit tRaHHm. llpm o6MeHHBIX Iepecaj-
Kax MeJKIy 3apofbllaMu pasHOH BeJIMYMHBI, HATIPHMEp JBYMA BU[A-
Mu tpuToHOB — Oonbmum (Tr. cristatus) m manemm (Tr. taeniatus)
WA AKCOJOTIEM W TPUTOHOM, HaOIOMATCA, OJHAKO, HE TOJBKO CO-
XpaHeHwWe cueru@uIecKux CBOHCTB KIETOYHOr0 Marepuana, HO M MH-
TepecHsle COOTHOIIeHWS B OOINX pasMepax. ONMHUAEDPMHUC AKCOJOTIA
ofpasyer Tpa KOHTAKTe C TVIA3HEIM GOKAJIOM TPUTOHA, COTJIACHO CBOE-
My HpPOWCXOKJEHMUIO, UpesMepHo OoJBIIOH XpyCTANHK., JIEAePMHUC
mazoro tpurona (Tr. taeniatus) of6pasyer B riiasy GOJNBIIOrO TPHTO-
ga (Tr. cristatus) cammikom Majbri XpycTasiuk., dougepMuc GoabIIo-
ro TPHTOHA 00pasdyeT MOJ WHAYIWPYIOIIIM BIMAHHEM IJIA3HOrO 00-
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ajla MaJjioro TPUTONA CAUIMIKOM GOJDLINON XPycTagnk, PocT KOTOPOTO,
OoANAKO, TPH JAJTLHCHNIEM pPA3BUTHH 1ECKONLKO 3aJeDPHUBACTCH.
B sT1oM BujHa HeKoTopas crmocobrocTs K peryaamun pocra. Oua Ha-
'XOIMT CROE BEIPAMKENNE Tawe B PETYISATOPHOM pocTe TiIazaoro Go-
‘Kalla I yKasblBACT Ha Hadmume o0paToTO BIISIIS €O CTOPOTH XPYy-
eranuka na riaasmoit Gowan. Tak, B ciyuae pasBiuTas GOABIIOTO XPY-
CTANIIKA W3 DIMJIEPMIICA aKCOIOTIA B KONTAKTE ¢ MAJLIM GOKAJIOM
'TPUTOHA HOCITe/INIT LAYUNAeT TAK/Ke YBEINYABATLCA B CBOMX Dpas-
‘mepax. CoriracoBanme BeJNYHUBI IJI1a310r0 GOKANA U XPyCTATMKA €CTh
omA U3 BayKAeHmMX peayibraTon WX BaamMosimamma. Ilpm ypaie-
JHU@ OJ1I0r0 (JIacToMepa ¢ IOMOBIIOI ceporo morymecsana (r. e. mep-
 BITIIIOTO UIyKTOpa), U3 BTOPOrO OJacToMepa pasBuUBAaeTCA COBep-
 IDEIIIo TOpMAasbiiast JUYMITKa TOJOBIHOTO pasMepa. 1lpim nepecagxke
'TIa31I0T0 GOKana TaKoro TMOJOBUIINOTO DA3MEpPA B JIUNIIKY HOPMATD-
HOTO pPasMepa, B Ieil WIIYIAPYETCA 1l XPYCTATIK HOJOBIITIOTO 00-
eMa COOTBETCTBEITIo TepecaKeHioMy GoKaly.

Puc. 16. Hudyryus xpycraiuro-
8020 20pa CAYTOBLIM RYIHIPLEOM
[Apazomupos, 1929]

Ot — panymxuHa TPAHCIIAHTUDO-
BaHHOTO TVIa3a

Puc. 17. Okcn.ranrayus 3auarka
21a3a, 3a6epuyTo20 6 IKTOdEpMY
[Monawos, 1960]

1 — pKCIauTamua  3avuaria  rasa
6e3  MeseuxHMnr; pasBuIach
TOMLKO ceTuaTea Ges IirmMent-
1I0TO DIIMTETNA;

2 -— To e, BMecTe ¢ Goxorolf Meso-
nepMoli; TOYTHM BECh BavyaToK
naa ceruarry. Toabko B mMecTe
IoAX0Na  TsKCIT  Me3elXMMBbI
pazBuIachL — mUrMenTirast  ofo-
JTouKa
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Ilpu omromoTBOpeHUN Afina, M3 KOTOPOTO NPEBAPHTEILHO OLLIo
yAANeHo ARAPO, MOXYYAIOTCH B3aPORBIMIN, KIETKH KOTOPHIX COMep:Kar
JNIUb TOJIOBHHY HOPMAJBHOTO 4HCIA XpoMocoM. Takwe ramrmomigmsie
KIETKN WMEIOT BABOE MeHbIIe pasMepsl. K smmaepMmc TaKorg
TATJIOU/HOTO 3apOBINIA IEPecauTh K TIA3HOMY GOKAy HOPMAJBIIO-
IO AWILIONATOrO 3apOABIINA, TO W3 HEr0 PasBHBAETCS XPYCTAIMK HOD-
MaJNbHOW BEJIWYHMHBI, COCTOSIMUWH W3 3HAYUTENBHO GOJNBLIETO WHCIa
MAIEeHBKNX TaIVIONJHBIX KIETOK.

BeawdamHa xpycralmKa OIpefeisercs, CIeA0BaTeNbHO, HEe Belli-
gnHOH KIeTOK m He WX YHCIOM, a o0miell mOpMoil pearmpoBaums Aai-
HOro BWAA Ha JAHHLN HHAYKrop. Eciu obe wactu pearmpyromei cum-
CTEeMBI OpUWHAJIEKAT OMHOMY BWJY, TO Cpasy obpasyercs HpONMOPIHO-
HasNbHOEe Tedoe. B pesynbrare WHAYMUPYIOMEro BIWAHHA TJIA3HOTO
Ooxama pasBUBAaeTCA COTJIACOBAHHASA CHCTEMA: TIIA3HON GoKasl — Xpy-
CTAJIMK, KOTOPAst B 3HAYMTEILHON CTENMeHW CHOCOOHA K Peryiamun
cBoeli CTPYRTYpH. [leio He OrpaHmdmMBAeTCsi COOTHOINEGHWSMM B Be-
amiwHe ero wacTeil. IIpomcXomwWT W B3aMMHBII KOHTPOJH THCTOJOTH-
qeckoit mudpdepeEINPOBKI.

I'mas sABiseTcsa OTHOCUTENLHO HpPOCTOH (PopMooOpaszoBaTebHoil
cucremoit. Hapy:muoe ero mosokeHne, JIeTKOCTh TEpecajiok W dKC-
IJTAHTAITAY IPWBEIH K TOMY, 4TO MEeXaHM3M DPA3BUTAA Tiasa W arro-
psl  MOpPQOIOTUYECKOR M THCTONOTHIecKod mu@epeHrmpoBKa  ero
gacrell OKA3AJIMCH W3YYEHHBIMH ¢ Topasmo GOJbIeil TMONHOTOH, dem
xakwe 65l To mm Obuto mpyrue gopmooOpazoBaTeNbHBIE ITPONECCHL.
BumecTe ¢ TeM pesymbrarel 3KCHEPUMEHTOB HMeIT m obmee 3Hade-
HHe — OHM BBISICHIIN CJIO}KHOCTh B3AMMOOTHOINEHUH, OmpeNeIAnNux
caMopasBHTHe yiKe AeTePMUHMPOBANHON cuerTeMbl. [Maswmoif MysnIph
NeTePMUHUPOBAH JWING B 00meM. B SxcmepmMente miofasg ero 4acth
MOMKET [aTh HAdall0 PeTHHE WM MUTMeHTHOU oOoxouxe. Hampasienwe
pa3BATHUS [UKTYETCA YCIOBUSME, B KOTOPbIe HOMAJAIOT 9TH JaCTH
(pme. 17). Ecim B coseBoM pacTBOpe YacTH IVA3HOrO WY3BIPA MWIN
GoKajla COeNUHAITCA B CIUIONINYI0O MAcCy, OIM PAa3BUBAIOTCHA TOILKO
B cerdarky. EciIH ke 9TH 9acTH PACTATHBAIOTCS W PacCIoaraiorcsd
TOHKHEM CJI0€M, TO OHM CeTYATKWM He MAl0T, a B TPUCYTCTBUU ME3el-
XVMHBIX KJICTOK IpPeBpAIMaloTCs B IUIACTHHKYW WM NY3LIpH W3 IHT-
MEHTHOTO smuTejmA. B HopMasibHOM DA3BHTWH TIIA3HOTO MYSBIPA €ro
HAPY:KIAS CTEHKAa € CAMOTO HAadgasa HECKOJBKO TOJIEe I Iphieraer
BIONOTHYI K 3KTOMepMe MOKpoRoB. EcrecrBeHuo, drto. B cmiomuoi
Macce KJIETOK JIeTKO IPOMCXONMT HAKOIUIeHWE HPOAYKTOB UX KU3iIe-
HeATeNbHOCTH, a cHAlKeHMe KWCIOPORXOM 3aTpyMHENo. JT0 ompeeis-
eT PasBUTHE TJIIA3HOTO WY3BIPH B ceTHaTKy. TecHas cBssb ¢ RTOAED-
Moli m ofpasoBanme TOrpaHwdHofl MeMOpDAHBI DPHBOAAT K CTATHBA-
HUIO pacTymiedl cTeHKH riasa. ITo CmOCOGCTBYyeT ee CBePTHIBAHUIO B
6oxan. OgHoBpeMenHO B oKTONepMe 00pasyeTcss XpycTalnmK, KOTOpHIl
BHIIOJIHACT ITON0CTH Goxasma. Bee aTH TeCHBIE CBSISH HOAMEPIKUBAIOT
HaMeTUBIIeecH pasBuTue B cTopoHy cerdartku. Ilo mMepe BBepThIBATITISI
HADY/KHOH CTEHKH Iy3HIPA BHYTPh OHA CTAHOBUTCA BHYyTpemmeil
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crelKod OOKalla M OKaswBaeTcs B YCIOBHAX BeChMa TOJHOM M30Is-
qui OT BHEIIHEdl Cpefbl, Tak KaKk BX0oJ B GoKal 3aMEIKAeTcA Xpy-
cranukoM. HaoGopor, ofpamenHas K MO3Ty cTeHKa Hy3HIpS OKA3bi-
paeTCsa CHAPY/KH M pacTArmBaeTca o Mepe o0pasoBanus Gokaja H
ero manbpeiimero pocra. Ilomywaercs TomKmiI cioit Kierok, ¢BoGoj-
0 oMbIBaeMBbIli BHemIHeil cpepoil. EcrecTBeHHO, 9T0 mPOMYKTHL 3Ku3-
[HefesATeTBHOCTH KJIeTOK CBOGOXKHO YAAIAICA W, ¢ APYrom CTOPOHEI,
[pOMCXOAUT CcBOGO[NOe cHalenue Kuciopofom. Hak m B CONEBBIX
KyABTYpax, TaKoe HONOKeHHe He RomyckaeT AuddepeHIUPOBKA pe-
TUHBL I CIOCO0CTBYeT 00pazoBalMio NUTMeHTHOH obomourn. s pea-
JM3AIUY 9TOI BO3MOKHOCTH Tpedyercs, ofnaKo (Kak M B KyAbTypax),
HalHYme Me3eHXNMHEIX KJIEeTOK, KOTOpEe O0BOJAKHBAIOT TIA3HON Go-
Kall OfHHM CIoeM, o0pasywoiuM poj odeHb ToHKoH MeMmOpansl. [losa-
Hee B 9TOT CJIOH Me3eHXHMEI BPACTAlOT KPOBEHOCHBIE cocy/nl (oGpa-
gyercss COCyZuUcTas OOONOYKA INasa), W JUIOb TOTAA, IPU TIOIHOM
obecleuenuy CHAGKEHUS KHCJIOPONOM, MUTMEHTHAd 000J0YKA TiIa3za
[HOCTHTaeT CBOEro IOJHOro pasBuTmA. Ha cTagusx IJasHOro IIy3bIps
H PaHHET0 IJa3HOTO OOKala TKAHE MX CTEHOK elle He IeTepMUH7-
pOBAHEI B CBONX 4ACTHBIX CBOMCTBAX — OHH OJWHAKOBO CIOCOGHEI
JaTh HATAN0 B COOTBETCTBYIOI[HX YCJOBUSX KaK CeTYATHE, TAK W IINI-
MeHTHO# o6oiouke. JI0GOi yuacTOK riIasHOro GoKala MOMKeT MAATh
Hagajio u HeOoNBLIOMY IeJoMy, OPABUIBHO CPOPMUPOBAHHOMY, Tia-
3y. llpn guddepernupoBre BHYyTPEHHEr0 CIOS GOKANA B PETHHY IPO-
MCXOAWT DA M3MEHeHHH (MemIy IIPOYMM, BHITAJIKNBAHHIE MMEIONIMX-
¢4 W B HeM NWIMEHTHEIX 3epeH), IOCIe BTOr0 KIETKH JTOTO0 CIO0S
OKA3BIBAIOTCHA YiKe OKOHYATEJIBHO [eTepPMHEMPOBANIBIMA — OHW MO-
IYT Temeph pPAa3BHBATHCA TOJBKO B CTOPOHY 0GpAa30BaHWA BIIOJIHE
mngdepenmmpoBannoit ceraarkn. HaoGopoT, RIETKH MUTMeHTHON 0060-
JOYKH IJla3a y 3eMHOBONHEIX BOOOIIE He JOCTHTao0T YPOBHA IPOYHON
deTepMUHALIMA U COXPAHAIOT CBOI CHOCOOHOCTH JIATh B HMOAXOMAIINX
YCIOBUAX HAYAJO0 KAK PeTHHE, TAK 1M (olee CIOMKHBIM TIA3HEIM CTPYK-
TYypaM m fJajKke IeJXOMy Tiasy. drta cmocoGHOCTH coxpaHseTca y Gec-
XBocToix am(ulmit BILIOTE [0 MeTamopdosa, a y XBOCTATHIX — B Te-
YeHne Bceil JKUBHMU.

M5 panm aumn cxeMmarmdecKuit 0630p PAKTOPOB, OMpeReINAIOMUX
nud@epeHTNPOBKY HEKOTOPHIX dacTeil riasa. B feilcTBHTENBHOCTH
COOTHOImeHus emme MHoOro cioskuee. IpwBemeHHBIX MAaHHBIX, OJHAKO,
Mocratoymo AnA pama BaKkmelmmx BEIBoRoB. Hierounas auddepen-
IUpoBKa oOmpefeligeTcA pasNuYAAMHA B oOMeHe Bel[ecTB, KOTOPHIE
YeranaBiauBapTCA IpPH JIANHOM TOJOKeHWN dacTell. ITH pasiamuns
CBSI3ambLl ¢ COOTHOIIEHWEM dacTell Memmy coboil m ¢ OKpy)Kalomen ux
Cpenoit, B wacTmocTH, OTMedeno 3HAUCHWE MEXAHWYECKHAX (PaKTOPOB
CTATHBaHMA W pacTAKENHs, POHMAIAEMOCTH 0(G0NOYeK, YCIOBHH Ha-
KOleHua mum ynalleHAs TPOLYKTOB COGCTBeHHOro o0MeHa, CTeleHH
CHabsennms: KmcaopofioM. Bo BCeX 3THX CIy9asx SPKO BHICTYIIAeT
SHaYeHne mCTOPHYECKH CIOMKUBIIAXCS B3aMMO3aBUCAMOCTeRl IS HOP-
MallbHoro caMopasBuTHA JAHHOH CHCTEMEL
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TlostcamM 9To MONOMKeHUE eme TOAbKO ofauumM mpuMepoM. Yacty
HepBHO# miacTUHKE puddepenuupyloTcd OPH KYILTYpe B COJEBHIX
pactBopax B B3aBHCUMOCTH OT YCIOBHil, B KakMe OHU IIOIAMAI0T,
Rycouru, npucraBmme K AHY cocyJa WM K KYCKY XODABI, PaCTAru-
BaoTCA W 00pasyloT ToHkme miactuHkd. [Ipm KomrakTe ¢ MeseHXn-
Moit 06pasyIoTCA TOHKOCTeHHbIe My3HIpH WM TpyOKu. B m3omupoBaHHbIX
KYCKaX ¥ OpUM KOHTAKTE € cOMHTaMu (MYCKYJBHBIMA CErMEHTAaMu)
00pasyoTes TOICTOCTeHHBIe YyIaCTKA Mo3ra. B HOpMaibioM pasBUTHR
HepBHOW MIACTHHKH GOKOBBIE TACTH, NPHIEKAI[ME K COMHTaM, YTOJ-
maroTea. Cpepussi, mpuieKamas K XOpfe 4YacTh 00pasyer TOIKYI
miaacTHEKY. [locie 3aMBIKawus HepBHOW miacTUHKYM B TPYOKY CIUH-
HOM IMOB 3TO# TPYOKM ¢opMupyeTcs UOMN BIAAHHEM Me3eHXHMLL I
Jaer HAUANO TOHKO{ BOMTEIWANBHON Kpbime. B TONCTEIX GOKOBHIX
Maccax umeT, OYeBUAHO IIOA BIAAHHEM HAKOMIGHUS, COOCTBEHHBIX
TIPOYKTOB, caMogu@depeHUpOBaHIe HePBHON TKAHU, JITH 3aBHCHAMO-
cTH B 00meM CXONHEL C TeMHW, KOTOpPHe XapaKTePHH M IS PAZBHTHA
riaasnoro Gokana. Ul B manmoM ciydae fiCHO BLHICTYLIAeT BHAUEHHE HC-
TOPHYECKH CJIOKUBIINXCSA B3AaUMOOTHOIIENHW pPAa3BUBAIOIIETOCH Op-
Tama ¢ ero HOPMAaJIbHBIM OKpPY/ReHUEeM.

BsammocBssm okaseiBaloT (popMooGpasoBaTeNbHOE BO3HECTBUe
KaK uyepe3 MeXaHWYeCKUe BIUAHMA, TAK H, B 0COOEHHOCTH, depe3 m3-
MeHeHWe B KJIeTOTHOM MeraGoimmaMme. Ilpm MHAyKOwEm HepBHOH mia-
CTUHKHA 3TO TPOUCXONUT, OYEBUAHO, OyTeM HEHOCPeACTBEHHON mepe-
Kaunm puOOUyKIeOmpoTeufoB. B Apyrmx ciydasax mepemamTcd, Bepo-
ATHO, 0oJiee mMpoCThie MPOAYKTHEL 00MeHa, MM MPOUCXONUT HAROIICHHE
COGCTBEHHBIX IPORAYKTOB, €CIM [ WX YHAJIeHWA WMEIOTCS IIpe-
uarcrBusa, He Menbimee sHadenme MMeeT, KOHEYHO, NPUTOK IINTA-
TeNbHLIX BeIecTB W cHaO:kenue kmeiopomoM. Bo Beex arux ciydasx
He(osblue, fasjie KOJIUIECTBeHHRE PasIMInsa NPUBONAT K H3MEHEHIIO
o0MeHa BEIECTB, JAJbHEHIIEMY HapacTAHWIO Pa3anuuii ¥, HAKOHEI,
K KAaYeCTBeHHLIM DasiIuumaM B u(depeHEIIPOBKe IePBOHAYAIBHO
OJHOPOMHEIX 3a9aTKOB,

M= ocoGo momgueprmBaeM, yto Bee (PopMooGpa3oBATENbHEE BIMA-
HUs WMET BHYTDPH MAHIION CUCTeMbI XapaKTep CHOKHBIX B3aMMO3a-
BucmMocTeit. MbI y)xe oOpamaim BHAMaHHE HA TO, 94T0 XOPAOME30-
gepMa ompefieiifieT pA3BUTWE HEPBHON IUIACTWHKYW, HO TOJNLKO
obpaTHOE BIUAHWE HEPBHOH NNACTWHKN OKOHYATEJIBHO ompefenseT
PasBUTEe XODPALI W Me30lepMHl B KpHINIe NepBUYHOE kmmkm. Pas-
JNUYHEIE JaCTH XOPHOME30[lepPMEL BBISBIBAIOT pA3BUTHE PA3HBEIX OTHE-
JOB MO3ra, a MYCKyJIbHLIE CerMeHTHl — o0pasoBaHHe TaHTJIHAEB.
C ppyroit cTOpOHBI, pasHLIe OTMEJNEI MO3TA BEI3BIBAIOT pPa3BUTHE OP-
TaHoOB YYBCTB, KOTOPBIE OKOHYATENLHO (HOPMHPYIOTCA BO B3amMOjei-
CTBUM ¢ mepefHell WaCTHI0 KPHIIM HepBHYHOM Kumkwm. [asmoir my-
3bIph TOAPACTAeT ION DKTOMEPMY M CBSI3BIBAETCA € Hew. JTO BHIBH-
BaeT B BKTOflepMe o0pasoBaHme XpYyCTaJMKa, HO OKassBaeT ¥
o0paTHOe BIWSIHWE HA IWA3HOH MIy3HIPb, OIpefesisia ero mpeo{paso-
Bamue B Oowain., Bayrpennsas creHka Gokajia, M30JIMpoOBaHHAA Xpycra-
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JMKOM OT BIIENIHET0 OKDYKeHWsd, DA3BHBAETCA B PETHHY, KOTOpas
oKa3blBaeT o0parTHoe BIWAHWE HA XPYCTAIUE, OIpeNessis B OImKaK-
preit ero cTeHKe ofpasoBaHme BONOKHMCTOTO saapa. OnHako m B JaNb-
pefillieM, TOJIHKO IPW B3aWMHOM BJIWAHNYM PETHHE W XPYCTAJMKA 32-
pepIIAeTCa HX OKOHUaTelxbHasa AueperumpoBka. B camoM riasmom
mys3bpe ero cTeHKH IepBoHavajbHO paBHO3HawHbl Ommako ¢ ofpa-
zoBaHmeM (OKaja OHW MOHANalT B PA3HOE MONOMKEeHWE M XapaKrep
ux o0MeHa SABHO pacXofuTcA. B yCIoBHAX CIKATHA KIETOK, HAKOILIE-
gusA HPOAYKTOB o6MeHa M Majioro CHAGMKeHus KucIopomoM (demy
cmoco0CTBYeT CHavalla CBA3L ¢ JKTOMEPMOM, a 3areM NOJOFKeHHe
XpyCTalmKa) BO BHYTpeHHeil cremke Goxana audepeHnupyercs pe-
TiHA. B yCIIOBUAX pacTsykeHusa BHENIHeH CTeHKH (GoKaxa, cBOOOIHOTO
yhalenns TPOAYKTOB 0OMeHa ¥ XOpOUIero CHAOMKeHWA KUCIOPOROM
w3 Hee pasBuBaercs NWIMeHTHAs obomodka. llocienuss pasBuwBaercs
B 3aBUCUMOCTH OT yCioBuit gopmMooOpasoBaHmsa m PoOCTa BHYTpeHHEH
creEKH — petunsl, OnmHako w murMeHTHAs 000M0YKAa OKA3BIBAET CBOE
BIMAHWE HA perumHy. Mesay Heo W pPeTUHONl mWMeercs IejeBIIHOe
OpPOCTPAHCTBO (OCTATOK MOJOCTH TJIA3HOTO HY3BIPA) € KANKOCTHIO,
B KOTOPYIO, C ONHOW CTOPOHBI, MOTYT YHAMATHCA NMPORYKTH oOMeHa
3 PETHHBI W, ¢ JPyrofi CTOPOHLI, MOKET TOMBOMUTECA KHCIOPO.
" rto, m Epyroe mpoMCXOAWT Uepe3 IOCPENACTBO HUTMEHTHOH 060109-
Kd. I9TO ompefielifger PA3BUTHE CIOSA 3PHUTEINLHHX PEIENTOPOB B peTH-
He Ha MOBEPXOCTW, OOPAIMENiuofl K MUrMeHTHOH o60i0ouKe (BEICIIHE
nudepeHIAPOBKI BOBHAKAIOT JIMNIL B YCIOBUAX MAKCHMANLHON M30-
JAANWA HA TPOTWBOMONOKHO CTOpOHE DPeTWHLI, 00pAIMeHHON BHYTPH
Iifa3a; 37ech PasBUBAETCA CJOH HEPBHBIX KIETOK).

PesoMupys Bce cKasammnoe, MbI MOJKHLI OTMETHTH, ITO CaMOpas-
BHTHE H3BECTHOHM CHCTEMBI OMpefesercsa KIETOYHBIM 00MEeHOM Be-
HIECTB B ee 4acTsAX I THAHAX. XapaKTep KIEeTOTHOro o0MeHa 3aBHCUT
HpesKIe BCETO OT BemecTs (9H3WMMOB, puGOHYKICONPOTEHOB I T. 1I.),
IMEIMUXCA B COCTaBe MUTOMIA3MBI 9THX YacTell MW TKAHeH m TIo-
Iy9eHHBIX JUOO0 TPAMO OT WHUTOILIA3MBI fAila UpH ero mpobiewmm,
Mm60 CHUHTe3WPOBAMHEIX IIPH YYACTHH AKTHBHHIX BEMECTB IUTOIIIA3-
MBI, OH 3aBMCHT W 0T HPORYKTOB 00MeHa, HAKAIINBAKIAXCA B KJeT-
KaX JaHHONW TKAHM WIH IOCTYIAIINX B NaHHBIE KIETKN W3BHE — U3
coceumx THKaHeid. Bce 3T0 — mpomecch, 3aBucAmMuUE OT HTPOCTPAHCT-
BeHHBIX COOTHOWIGHWIl W MeHAIOmMMecs Bo Bpemenu. B Gombrmmx
Maccax wierox mupdepenmumpoBra mAaeT Beerna monHee. G rTedenmem
BPeMeHH 3TH IPOLECCH HApPACTAIOT — MJINTENBHHBIH KOHTAKT B3amMMO-
lelicTeyromunx dWacTell Bemer K Godee moimoit mudepeHnmpoBKe.

B HM30JWPOBAHHOI Macce OMHOPOMNBIX KIETOK HAYABIIAACT YiKe
muddepennmpoBKa TPOIOIMAET HapacTaTh. [lake B CONEBBHIX Kylb-
Typax mpomCcXONAT BO3pAcTHRIe m3MeHeHus. IlociefHwe, KaK MBI BH-
Mexan, mmeror GOJBINOE 3HAYEHHMe, ONMpeNeNAA KOMIeTeHOUo sMGpmo-
HanmpHoit Tkamm, T. e. ee CHOCODHOCTH K ONpeMleJIeHHBIM DeaKk[uaM.
Buecre ¢ rem ormermu, €ro HOpMaJhbHOE pasBmTme (popMoobpasoBa-
TeOBHEIX cHCTEM BO3MOKHO TOJBKO B YCJIOBHAX HOPMAJXBHBIX, MCTO-
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PUYECKN CIOKMBIIMXCSI COOTHOMEHUH. ITO, B CBOI 09epefb, TOBOPHY
B IOXB3Yy TOro, Ito (popMooGpasoBaTeNbHBIE B3ANMONEHCTBHA, Bce
CPeJiCTBA CBA3W, cIenuEKA AKTHBHEIX BeIecTB I (OPMBI pearupo-
BaHHJ CaMH Opuobpend cBoe 3HaYeHHMe TOJBKO BMecTe C MCTODPHTe-
CKHM DasBHTHEM JAHHBIX CHCTEM.

Bo Bcex caygasax sMOpPHOHANBHOrO PAa3BUTUA TPH HOPMAJIBHLIX
COOTHOLIEHHAX dYacTe# B3amMOMeHCTBUA BHYTPH CHCTEMBHI KAK MeEKAy
KIeTKAME [aHHOH TKAHW, TaK A MEYKAY DAa3IHYIHBIMA 3aYaTKAME p
TKQHAME HMeIOT XapaKTep 63aUMHOL CTUMYAAYUL TIPOLECCOB, Bemy-
IMuX K NPo2pecCUusHomy PAa3éuTulo KaHHOM cmeTeMbl. Hak MBI oTMe-
YaJi B BBEJIEHHUN, DTO XAPAKTEPHO A CHCTEM PEryJaldE C IOIo-
JRETeJBHON 00paTHOH CBA3BIO.

6. MerepMuHanusa U pa3BUTHE KOHEUYHOCTEH

Bce npemwmimymee onmcanme MexaHm3Ma (OpMooOpasoBaHMA OT-
HOCHJIOCH TONBKO K OPraHaM HepBHON cmcTeMBl, KAk Hamborxee u3y-
9eHHbIM. fIBileHMA WHAYKIAW MCCINEFOBAHBI M IIPH 3aKIATKE MHOTHX
npyrrx opramoB. O HEKOTOPHIX OPraHAX TOJIOBBHI MBI YiKe YIOMHHAJM.
Mosxro OblI0 GBI MHOTOE CKa3aTh 0 BHICOKOI cTemeHm camopmddepen-
[APOBAHMA BCell CHCTEMBl ME@PBUYHOTO KAMIEIHMKA X 00 HHIYIUPYIO-
ImeM BJIHAHAK ee OTHEeN0B Ha pA3BATHE JPYTAX OPraHoB, KAaK, Ha-
mpuMep, IpUCcOcOK, 3y0oB, 9acTell opraHa O0OHAHMA, HA PACIIONOMKe-
HOe TJa3, Ha PA3BATHe HAPYKHBIX Kafep m MHoroe apyroe. Opuako
Halell 3ajjaveil ABJAETCA He OMMCAHME MHOMKECTBA DPOJCTBEHHBIX AB-
nenni, a JuIb oCBeIMeHNe THIAIHHIX COOTHOMEHMIT, KOoTOpHEe MO3BO-
JIAT HaM IOOHATH o0mmii mMexaHmsm (PopMoo6pasosaHmsa W ero pery-
asanmn. 11odTOMy MBI OTPAHEYEMCA eIme TOJIBKO KpATKUM 0630poM
pasBETHsA KOHeuHocTel, TaK KaK HA THX Opramax HeranbHO M3YYeHO
ABJIeH7e pereHepannm.

3avaTKM KOHEYHOCTEH NOSABAAIOTCA y JIMIHHOK 3€MHOBOMHBIX B
Buje Oyropkos mo GoKaM Tela, mMepemHAA KOHETIHOCTH — HEII0CpescT-
BeHHO IO3aqd 3akiafok kabep (B obmacTw THYMHOTHOH TOIOBHOH
MOYKH) W 3aHHAsI — TeI0oCPeficCTBeHHO BIEePeaN KI0aK:M. JTOH BHMIH-
Mo#t cHapy)KW 3aKJajKke OpraHa IpefIIecTBYIOT, OTHAKO, Golee paH-
ume obpasoBanmsa. B mapyHON cTeHKe HOJOCTH Texa — COMATOMJIEB-
pe oGpasyercda YTOJMIEHHWE, X3 KOTOPOTO 3aTéM BEICBOOOMTAIOTCA Me-
3eIIXEMIbIe KIETKH, yCTpeMISOmuecs TPSAMO K IpoTHBONeKatiel
SKTOHEepMe. 3[ech OHM OCefaloT B BuAe HeGOJBIIOT0 KIeTOYHoro M-
cKa, Ha KOTOPOM B OTO BPEMA DIUTENHN YTONMAeTCS U UPHIOJb-
MaeTcsa B Bupe Oyropka. Hakommenme Me3eHXHMHBIX KIETOK TPoOfoil-
7RAETCS, OHM DABMHOKAIOTCA, M 3aTATOK MPHHAMAeT dopMy mOUEH,
BBIpacTaoIiell B KOHMIeCKHit BEICTYI, Ha KOHI[E KOTOPOTO 3aTeM Ha-
Me9aloTes 3aKIajK; manbieB. CIymeHWe KIETOK IO IeHTpainHOM
ocH 3a4aTKA [[aeT HAYANO CKeleTy KOHEYHOCTH, a eIllle I03gHee BO-
Kpyr crelera Hadmuaor paddepernmpoBaThcss Mbmursl. Ommospe-
MEHHO B 3294TOK BPACTAIOT HEPBH I KPOBEHOCHBIE COCY/EL.
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IMepeaHAs KOHEYHOCTH BaKIAJBIBAETCA OOBIHO MHOTO DAaHBIIE,
qeM 3apHAL, Ha crammm opMmpyomerocs 3apombinia (Korma efsa
qaYMHAeT YUIMHATBECA XBOocTOBas mouka). OpHaro MesofmepMarbHEIR
MATEPTAT KOHEYHOCTH [eTePMUHIPOBAH MHOTO panbmre. CooTBeTcTBYIO-
mue 00TACTI NETEPMUHMPOBAHEI YiXe Ha CTAJMAX TACTPYIl M paH-
peit HMefpyIbl, KAK 9TO0 BHAHO M3 OMBITOB ITTePECAfKH COOTBETCTBYIO-
puX YIACTKOB GOKA 3apofbiira. YiKe Ha DTOI CTajMM MOKHO IOIY-

Puc. 18. Junvunka tpurona ¢ dobagou-
HOlL KOHEUHOCTbl0, UHIAYYUPOGAHHOT
nepecajicennblM CAYL0BLIM NY3LIPLEOM
[Morexcaee, 1945]

Duc. 19. O6pasoearnue HOPMALLHOL KO-

neunocTu u3 cdgoennozo 3auarra [Ilo-

aexcaes, 1945]

1— neBaA HOPMANbHAA KOHEYHOCTD;

2 — mpaBas KOHEYHOCTb, DASBUBLIASICA U3
CHABOGHHOTO 3aYaTKa

YATL Pa3BUTHe KOHEYHOCTEH HA TyKOOM MecTe 13 ITepecasKeHHOTo
Tyfna MaTepmana. VM3 artoro cmefmyer, 9To MaTtepmax GYAYIINX KOHMed-
HOCTell JeTepMUHUpPYeTCA OJHOBPEMEHHO C JeTepMEHANUIel NIPYTHX
Me30[(epMaJbHEIX OPTaHOB B IEePBUYHON MHAYKIMOIHON CHCTEMe KPHI-
mn mepBuwyHO# Kmmkw., OgHAKO DTOT MaTepHam AeTePMIHEDPYeTCS
Janmb B o6meM. B pesyabrate sToro mpomecca GokoBas CTeHKA IIOIO-
cri Tena (coMaromiieBpa) Ha BeceM TPOTSIKENHNI OT skaGepmoit ofia-
CTH 10 KJIOAKHM CTAHOBUTCS CMOCOOION K 00pasoBalmio KOTEeYHOCTel.
Hopmanpmo, oamaxo, woneumoctn o6pasyiorcs ToaLKO B TepexmHeil u
sapgHell wactax oroit oGracru. JIja pasBuTMA KONMEUHOCTM B IIpoMe-
KYTOYHON obyacT:m Tpebyercs KAKON-Tu00 MOMONHHTENLHBIH CTAMYJ
B BOMe COBePINEHHO HecTermudrIecKoro MHAYKTOpa. TaKOBBIM MOMKET
CIYATH IMepecasKeHHBIA CIYXOBOM IY3HIPEK, 3a9aTOK Oprana o6oHA-
HUEA mam gpyroit aktmeneni sazatox (pme. 18). B srom cryuae ma
MecTe mepecamkm pasBuBaetcs Jo0aBouHAas KOHNEUTHOCTh 34 CUYET Me-
CTHOTO Marepmana GOokoBoii mmacTmHKM (coMaTomieBpH), a He 3a
C9eT TpaHCHAHMTATA, B KOTOPOM pASBUBAIOTCA TONBKO CBOM CHEIH-
Tieckne oOpazoBaHmsA. Bpemsa o00pasoBaHAA M0GABOTHOTO 3a9aTKa
He ompemesnseTca BpeMeHeM IIOJICAAKM (MHAYKTOPa», a COOTBETCTBY-
eT KoMmeremmmm cOMaTOmNEBPH A [AHIIOM ee VpOBRMe. 3aniajKa
HOgaBquoﬁ KOHETHOCTH 00pasyercs IO3ske, TeM 3aKIaAKa II0PMaib-
HOW mepejmeit KoHeUHOCTH, ¥ TeM TO3[[Hee, 4eM famee 11a3ajl TPOH3-
Bemena ee axrmsamma. Opmaxo oHa OpMmpyeTCs paHbINe, TeM 00pa-
8yeTcn sakmamka HOPMAJNBHOH 3ajHell KOHEYHOCTH.
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Bee 310 cBsasamo ¢ ofmieit MOCTeOBATENBHOCTHIO B PA3BUTHH Oce-
BBIX ODPraHOB 3apopbinia. B GOKOBo# MesomepMe ee KOMOETEHIIHS
'00pa3sOBaHMI0 3aYATKOB KOHEYHOCTEH, CJeRyer, OYeBMAHO, MMEIOIe-
Mycs HepenHe-3agueMy rpamnenty (Bemects m mertabonmsma). Fea-
TABANUA 3a9aTKOB B HOPMAJBLHOM PasBUTHH OTIPENeNseTcs, BePOSITHO,
M3BECTHBIME IOPOTOBHIMH YDOBHAMM I TIepefHell W sagHell Komey-
Hoctn (Ha BBICIIEe# W HH3IUeir Todke rpammeHTta). IloporoBeIi ypo-
BeHb PA3BUTHs MO0ABOYHON KOHEYHOCTH, OUEBUAHO, BEIINE, H I ee
peanruzanun TpeGyercs MOMONHUTETHHAA AKTHBANMA KIETOYHOTO Ma-
Teprana GOKOBO IIACTHHKM.

Ha Goxsirmeit wactn Goka mozagm mepefHell KOHewHOCTH 06pa3yIoT-
ca fo6aBoyHBIE KOHETHOCTH, KOTOPHE II0 CBOEMY CTPOGHWIO SABJIAIOT-
csa mepenEuMu. OxHaK0 Ha HeGONBIIOM DACCTOSHHN BIEPeAR OT HOD-
ManbHON 3amHedl KOHewHOCTH o0pasylTes vaime 3agHwue no0aBoYHEIE
KoHeTHOoCcTH. B mpoMeskyTounHoil o0mactu pasBuBaioTcsa nmbo Iepep-
He, dn00 3aJHHe KOHEUHOCTH. B 5TOM CKa3mBaoOTCHA, GBITH MOJKeT,
MeCTHBle BIUSHAUA Win o6mmit ypoBeHL Me30HepMAJILHOrO TPANWEHTa
(kar n B HOpMe). B pammeM Me3ofepMasbHOM 3adaTKe KOHEYHOCTH,
MMEoIeM BHI YTONIMEHWS B coMaromieBpe 0Ge3 Karax-1mGo mM3Me-
HeHMI B KTOfepMe JAa0MIBHO METEPMHHIPOBAHA TONLKO IepelHe-
3a[HAA OCh. JTa TMONAPHU3ATUA OLpeHeNseTcs, BeposATHO, BMECTe ¢
permonanm3anmeil HepBHOH INACTHHKA W Martepmama OOKoBOM ILia-
crmHKn MesomepMel. [Ipm mepecajgke yuacTka 6oKa ¢ Taxoil 3armaj-
KOH OH JaeT HAYaJ0 HOPMAJBHOIT KOHETHOCTH, HO TONLKO B OpHeHTA-
IMA, COOTBeTCTBYIOmE! B3sgToMy Matepmany. Tawum ofpasoM, mpm
mosopore sauatka Ha 180° pasBuBaiomascs KOHEYHOCTHL HAIIpaBieHA
JOKTeBHIM M3ruboM BIepeXd, a He Hazaj. Takme paHHMe 3a9aTKH CIIO-
COOHBI K PeTyIsIiE — N3 YacTW 3a4aTHa MOMKeT DasBHTRCA Tierasd
KoHeuHocTh (Ipm mepecajkKax WM HOBPEeKIeHHH HEePegKo M3 OJHOT0
3aYaTKA pPA3BUBAIOTCA MBe KoHewHocTm). Jlaske Ha cragum Gyropka
3a94TOK KOHEUHOCTM MOKeT OBITH pasfesieH Ha 4acTH, M IPH IIepe-
cafike Ha Uy;KA0e MecTo KajKgas YacTh JAeT HAuaJo Ielofl HopMalb-
ol KomewrnocTH. IIpyM MCKYCCTBEHHOM COeIWHEHNH NBYX 3a9aTKOB
(pme. 19) Taxme passuBaeTcA OHA HOPMAadbHAsg KOHeyHOCTh (mpH
YCIOBMH OJTAHAKOBOIT OPMEHTAINN 00OMX 329aTKOB),

JlerepMunarnass BHYTPeHHEHl OpraHW3aldM U, CJHENOBATeJBHO, €€
HOJAPHOCTI B PA3JUYUBIX HapaBieHHAX MPOTEKaeT B M3BECTHOI 110
cirefioBaTesbHOCTH. IlepedHe-3agHsaa och, KAK CKa3aHo, HeTepMMHH-
poBaHa YyjKe B Me30/eDMaJBHOM Marepmale OOKOBOW TIacTMHKA
(comaromiieBpe) m oOmpefesseTcs, BepPOSATHO, M3BECTHOHR opraHm3ami-
eif B crcrteMe XOpHOMe30[epMHL. JTa feTepMWHAINA, OAHAKO0, eme He
cOBCEM IPOYHAA W IO BIWSHUEM OIIKAWIIero OKPYMenHmd MoJKeT
651Ts m3Menena. IIpw pasmBoeHHHN 3a4aTKA HIAW TPHW Tepecajxe, KoI-
Ia [Ba 3a9aTKA OKA3BIBAIOTCA B HEIOCPEJCTBEHHON Gimsoctu mpyr K
ApyTY, ONMH M3 HAX PasBEBAeTCs HOYTH BCeTAa B 0GparHOl opmeHTH”
poBke (OfHA KOHEUHOCTL HMeeT BWJ 3ePKaJIbHOrO oTOOpaskeHms APY-
roit). TouHo Taw:Ke B CITVHae SKCIEPMMEHTANLHON WHEYKIWE B IIPO”

T
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MeEYTOTHON ofyacTy Me;R;y IepefHeil M 3agHell KOHEUHOCTBIO pa3-
puBaeTcA J00aBoIHAA KOHETHOCTh ¢ OOpaTHOHl opmeHTHPOBKON. IIpm
pepecagke B mHmud@epentHyo obractb, Ijie BIUAHIE COCeHEN Ko-
JedHOCTH IIe CKA3BIBAETCI, M CaMble DAHHHIE 3a4aTKN JAIOT HOPMAlb-
poe TOJNOJKeIIle dacTeil (IePBHIM [ANbICM BLUCDEJ W JOKTEBHIM W3-
r6oM Has3ajm, KoieHHBIM u3rmGom Bmepen). llosmuee, mon pimsammem
GrKAfITero OKpyKeHHs, B 3a4aTKe (UKCUPYETCA COMHNAS W OpIOm-
gasg CTOPOHA M, HAKOHEI, IIPOKCAMO-TUCTAIBHAS HOCIeN0BATeILHOCTL
gacreil. Ha cragmm BbICTynmaromero Oyropka BHyTpenHss opranmsa-
nua KOHETHOCTH yjKe JleTeDMUHHPOBaHA, IPM IepecajKax OHA cOXpa-
HgeT CBOI THNHIHYI0 CTPYKTYPY — 3a9ATOK HpPaBOH CTOPOHHI TeJa
mpH Iepecajke Ha JEBYIO CTOPOHY AaeT Teleph HAYalNo TOJBKO IIpa-
poil KoHeTHOCcTH. MOOruMH DKCIepHMeHTAMH NOKa3aHo, uTO MECTHAsd
sKTOflepMa cama mo cebe cosepirenno nuguddepentHa. JlerepMmuunpo-
BaH TOJBKO Me3o[epMaubHBEIl Martepuai. ONHAKO IS €ro pasBHTHSA
B Kakux OBI TO HE OBLIO YCIOBUSAX COBePIIEHHO HEOOXOMNM KOHTAKT
¢ muprddepeHTHOH DKTONEPMOI, KOTOPAas AKTHBH3UPYETCA IOHN ero
BINAHUEM, yTolrmaercsa W mpuumMaer dopmy Oyropxa. K opramumso-
BAHHOMY pAa3BHUTHIO CIOCOOHA TONBKO TAKAas CHUCTEMa B3auMopeitct-
BYIOII[MX 9YacTell — [eTepMIHUPOBAHHON Me3eIXWMbI U DIHTEINs
(ommaxo meTepMUHMpOBANHAA DKTONePMa WY:KABIX oOnacreil, Kak, Ha-
npnmep, mabepHoit o0JacTi, He MOMKeT B3aMMOJEHCTBOBATH ¢ JeTep-
MIHMPOBaNHO{T Me3eHXnMoil kKoHeuHocTH). [Tocie chopMupoBanns Ta-
KOro 3avatia OH yske cDoco0eH K CaMOOPraHM3aOUE B JOGOM OKpY-
JKeHNM, He TpeOysa HU OIpefeleHHON MHHEPBANWA, HM NOCTYILJIeHHS
Karux-m6o cmermuuuecknx BemectB. [eoOXOMMME! JIHIIL YCIOBHA
U BO3MOJKIOCTHL pPOCTA 3a4arka, TaKkme, KaK CHA0KeHHe IINTATelb-
HBIMK MaTtepmajlamMm R KI/ICJIOPOI[OM. HPH OOCTHM}HEHHU M3BECTHOTO
ofbeMa 3awaTKa HAaYMHAETCA €U0 THCTONOrHIecKas nudepeHIUpoB-
ra. Camoopranmsamusa KOHeYHOCTH, HECOMHEHHO, NAIeT MOX PYKOBOMAA-
M BIHSHHIEeM B3auMojefcTBmit BHyTpm camoro sauarka. OueBmpHoO,
KaK 1 B 3auaTke riasa, AuddepeHnupoBKa dacreil ompegesseTcs pas-
JAIHBEIM HX IIONOKeHHeM W COOTBETCTBEHHO pAa3INYmAME B ofMeHe
Belrecrs.

Msr oTMewaeM ImIb OCHOBHOE, 9T0 HeoGXomamMo mis (OpMEpOBa-
HAg 3agaTka. Y TOMIEHHS COMATONmJeBPHl HA W3BECTHBIX YPOBHAX
0CEBOTO TpajyeHTa ABIAOTCA WCTOYHMKOM [eTePMAHNPOBAHHOTO Me-
30fMepManLHOTO Marephajia Mg 3avYaTKOB KoHewHocteit, M3 aTux
YTonmennit BEICBOOO;KAAIOTCA Me3eHXNMHBIe KJIeTKH, HalpaBigoimne-
Ca R Gnusneskameit PKTOfEpMe. Y CTAHABIMBAETCH CBA3b METY ITOH
Me3enxmmoit m sKTomepMoii. B pesynbpTaTe BIMAHMA Me3eHXMMBI DIH-
Tennit agTupMaMpyercsA W HAUMHAET YCHIEHHO IPUTATHBATL BCE HO-
Bhle Mesemxumuple kaeTkn. ITocrennue o0pasyoTr cKomieHme IOJ K-
TomepMmoit, ® B oTBeT Nla DTO BIUTENHH pearmpyer oGpasoBaHHEM
Yronmenus. C pmpyrofl CTOPOHBI, TOJBKO IOJ BIMAHMEM JTOTO IIH-
Tenun MezseHxuMuBle KISTKH TPYNINPYIOTCA B ONpeeNeHHBIA 3ada-
Tor. Ilepeguas m 3agHAA CTOPOHBI 3a9aTKA IpeJoOIpeeleHHl yiKe B
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MeseNXumMHOM MaTepmaje. Iarx MesemxmMma, Tak WM DHUTeNIH IIPHOG-
peTaloT mpu WX B3auMoOJeHCTBHI IIOBbIE CBoiicrBa. B3 saBumcuMocTy
OT OMIKAMITero OKPY/KeHHs AeTepMUHUPYeTCs: 06Iias Oopranu3aius
KOleYNnoeT — JANoHHAs T THUIbIAg ee cTopolirbl. COOTBETCTBEHHO IO-
JOMENUI0 3aYaTRa OLpeeJAI0TCsA TaKiKe pAasJMuMsA BHONb TJIABHOM
ocu 3a7aTka. Bo Bcem 2TOM BHIpakaeTca 3HaUeHWe HOPMAIBHBIX, MC-
TOPHIECKH CJIOKUBIINXCA COOTHOIIEHUH MEKAY PA3JIMIHBIMI Opra-
Hamn. TollbKO B TAKMX COOTHOUIEHWMAX BO3MOMKIA JAeTEPMIHAILA OC-
HOB opraHm3ammm Kaworo-imGo sagarxka. Opmaxo Ges B3aumomeiict-
BUA JIeTePMUHWDOBAHHON Me3eHXMMB! ¢ WHaH@@epeHTHON 3SKTOMED-
Moil o0pasoBaHMe KAKOro-ImGo 3a9aTKa, a TeM 0ollee CTANOBIeHHe
ero BHYTpeHHeil Opralm3amuid, COBepUIeHHO HEeBO3MOKHBI Baammo-
JlefICTBE Me3eHXMMBI M DKTOJePMBI B 3aYaTKe KOHEYHOCTH BBIPAYKa-
ercsi BO B3AaMMHON MX CTHMYJSOMH Ia IIOCHENOBATEIHHBIX DTAIaxX
PasBATHA, T. €. COBEPIILAETCS BHYTPH MUKJIA ¢ HOJOMUTEILHON obpar-
HO# CBA3BIO, KOTOPAs, KAK MH yKe 3HAeM, BCErfA OIpemenser Mpo-
IpeccMBHOE CAMOPA3BUTHE TAKOH CHCTEMBEL.

7. Perenepanpnsa xoneutocreit

Koneunoctn am@mnGmit B BBICOKOH CTENMEHM CHOCOGHBI K pery-
JIAOUA HEe TOJIBKO Yy JIAIWHKA, HO [ake W Y B3POCIBIX XBOCTATHIX aM-
¢ubnit (TpuromoB, awrcosotieil, camamaupgp). Kouewnocts, oTpesan-
Hag Ha JI000M ee ypoBHEe, MOJHOCTHIO BOCCTAHABIMBAETCA, T. €. 3a-
HOBO Pa3BUBAeTCA MMEHHO TOJIHKO HENOCTAIOIas 9acTh. Jra (opma
peryasnmm HasbiBaetca perenepammein (pme. 20). Pampire mpepnoina-
TaJ’,4TO ITPH pereHepannum Bce TKAHH BOCCTAHABIMBAIOTCSI M3 OCTAT-
KOB TOil jKe TKAHW, U IPU HOJHOM yHaJeHNN OPraHa ero pereHepamus
nepo3MoskHa. B Hacroslee BpeMs MHOTOYHCIEHHBIME DKCIEPUMENTA-
MH J[OKa3amo, YTo 9T0 He TaK. Mo/KHO HOJHOCTHIO H3BJIEYH M3 KOIEU-
HOCTH Bech ee CKeleT WM oTHelabHble ero wactu. Cremer mpu sToM
He BoccTaHaBiuBaeTcA. Ecam Re Takyio KOHEYHOCTH OTpE3aTh, IPO-
Befid TOMepEeYHBIN paspe3 Uepes OTHeJ, JIUUICHHBIA CKelera, TO BCA
OTpesaHHaA 9acTh KOHEYHOCTH BOCCTAHABJIHBAETCS BMECTE CO CBOMM
CKeJIeTOM.

WecTtounnkoM MaTepmala Jijis PereHepaIin KOHeYHOCTH ABIAIOTCH,
KOHEYHO, ero OCTATKH WIH THKAaHH Oammaimmx dacteir Tena. Opgmaxo
3TOT MaTepuaj HCIOJIb3yercs He HEIOCPeACTBEHHO KAk Marepmal
INA HOCTpoeHMA cooTBeTcTByomux Traueil, Ha mecte moBpexpmenma
mpouexoiuT pacmay aurddepeHINPOBAHHEIX TKAHEH ¢ 0CBoOOIeHneM
RIETOK OT IpoAyKToB AuddepennmpoBru. Or KOMYU Kpaes paHsl Ipo-
HCXOMAT HANBUraHme KIETOK 6a3albHOTO CJIOA DINTENHs, KOTOpPHIE
TOCTEeIIeNHO MOKPHIBAIOT HEeNPEPHIBHEIM CII06M BCIO MOBEPXHOCTH PAHEL
Pana, raknM oOpasoM, satarmBaeTcd. Ilom smwmTenmeM HA9MHAOT Ha-
KomyaThesa «AenunddepeHINpPoBAHHbE» KIETKH W3 MOBPE)RAEHHON T
famwaiimeli Kk Well 9acTm OCTaTKA OpraHA, JTO CKOIUIEHHE KIeTOK
o6pasyer pereHepanmoOHHYIO OJacTeMy, BCTYHNAKMYIO B TECHYIO CBA3b
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CKeleTa;

Puc. 20. Pezenepayusa xoneunocrets [ Jropren, 1928)

; — 14-IHernkIt pereHepanmMOMHEIA KOHYC C HMajJleKo BamenmeR pefyknmued xpsma; 2 —
‘;Hee II037IHAA CTafgWs pereHepanuM ¢ HavynHawmeNcsa anddepennupoBKOil

2 — KIeTKn 6iaacTeMel; C — KOMIAKTHEIR cioil koctm; E — smmaepmnc; H — humerus;

— Myckynarypa; N — Heps; Rz — rMranTCKme KJIeTKHM (JedxonmToi); X — HOCHemHNe

[
TIelbl nponecea pacmaaBieHns; nKn — HOBOOGPA3OBAHHEIA XpAI,



274 Peeyasyus gopmoobpasoscantia 6 undusudyasvror padsurut

—

¢ snnurenueM. B aroil B3amMOCBA3M IPOMCXO[MT 3aTE€M CAMOODPTaHM3a-
OuA pereHepauMOHHON IIOYKM W ee PA3BUTHE COOTBETCTBEHHO €€ IIo-
JOKeHNI0 N CBA3AM ¢ oCTaTKoM opraHa. Hepssl m KpoBeHocHBIE co-
 Cy[ABI BpacTalOT B DereHepaT W3 OCTATKA OpraHa uim u3 OJdmmafimmx
gacreil Tera. OHE cIyRaT cpeficTBOM HOMTATNHA pereHeparTa U He OI-
pefel AT caMu o cefe Kakux-nubo clemuduUecKUX MPONMEcCOB pas-
BUTHA. Perenepamis IpoTeKaeT, CIeHOBATENbHO, B OCHOBHOM CXOMHO
¢ HODMAJBHBIM DAa3BUTHEM Opraga. IT0 CXOJCTBO OKA3BIBAETCH eIle
GOMBINNM, eCIM BHUKHEYTH B HEKOTOPbIE JETAJH.

Peremepamuonnas OmacremMa Bo3HUKAaeT u3 JI00BIX Me3oHepMalb-
HBIX MCTOYHHKOB — CKeNeTa, MBLULI U coeanHureabHoilr THaum. Oma
COBEpIIeHHO OHODPOANA M MOKET PAa3BUTLCA HONHOCTHI0O M3 OFHOIO
U3 YKa3aHHBIX MCTOYHWKOB. B 1eI0M 5T0 HeTepMUHMpOBAHHASA KOHEU-
HocTHas Mesomepma. Takum oOpas3oM, oprad COXpaHAeT HEHM3MEHHO
Ty HAeTepMHHANMI0 CBOEr0 Marepuala, KoTopas Oblna mpmoGperena
eme B Me3omepMme racTpynsl. llomspHaa opraHuzamus MaTepuaaa Oil-
pefelsercaA BIMSHAEM HeNOCPeNCTBEHHO mNpmieskammx dacrteir (oc-
TaTKA OpraHa Wam GamKaiimeit teppmropmm). IIpoKcmMopmmcTambHas
IIOCIe0BATENBHOCTE 9TOH OPraHM3AIME OIpPeNesaeTCsa COOTBeTCTBYIO-
IMuM ypOBHEM ocTaTKa opraHa (T. e. pasBHBAaeTCA BCETHA KAk pas
HeflocTaolllas AUCTAJIbHAs dYacTh opraHa). Bce sro pmokaseiBaercs
MHOTHMY DKCIEPHMEeHTAMH HOepecajKh pereHepamuoHHOH OJacTeMsl,
B coorsercrBum ¢ Hamieil ocHoBHOI TeMo# MBI 0GpaTMM BHEMAaHHe
TOJXBKO Ha (DAKTOPHI, OIpEMeNAIONNe CAaMOOPTAHUBAIMI0 pereHepa-
nuonnoit mouku. llociemHsaa cocromt, KaK CcKazaHOo, U3 ONHOPOXHOMH
OnmacTeMBl W NOKpBIBAIOINEro ee somTenana. IIoURy MoKHO DasjenuTsh
U U3 ee IOJOBUHE B IOAXONAINUX YCIOBHAX pa3oBbeTCA Ienas Ko-
HedHOCTh. MOJKHO COeQUHHTHL MATePHAJ HEeCKONBKHUX KOMeUHOCTHHIX
GracreM m m3 5Toil Maccsl MOJKET DPA3BUTHCA BCe Ke Of(HA HOpPMaJb-
Hag KOHWeYHOCTh. [[JNA caMoopraHm3ammum 3TOW ONHOPONHOH Macchl
Tpefyercss ee B3ammojeiicTBre ¢ mopxopamaM (o Teppuropmm) Hmd-
rermem (sumrenmit caM 10 ceGe He ompefenseT GopMooOGpa3OBAHMI,
M ecaum MOJ Hero HONCAAATh Me30[epMAJbHBIN MaTepuat, B3ATHIA U3
XBOCTA, TO PereHepupyeT XBocT). BaaumMopeiicTBEe BO3MOKHO HIHIIb
IpE HaJIWYAH HeMocpelcTBeHHOro KoHTarTa. Ecunm smmrenumit pereme-
PAIIMOHHONW IOYKH 3aMEHUTH KOMeill KOHEYHOCTH, TO pereHepanusd
HeBO3MOJKHA, TAK KaK COeJUHUTEeNLHOTKAHHBIA CJON KOKM IpenAr-
CTByeT HeIIOCPeICTBEHHOMY KOHTAKTYy 6JacTeMbl ¢ SIHTENHEM.

BzauMoneiictBue 000mx KOMOOHEHTOB peTeHepHUpPYIOIeil chCTeMbl
peipaskaercs B ciaenyomeM. TenunddepeHnupoBannee KIETKA ME-
30[[epMBI HAKOIUISIOTCA HA MeCTe HOBpEKAeHHs N NOKPHIBAIOTCA HA-
HOJ3AI0MMUME HA HHMX JUUTENHAJIbHBIMA KiIeTKaMu. Bnusxue smure-
Mg BHIPAKAETCHA B IPUBJIEUEHHH Me30ePMATBHBIX KIETOK U3 OCTaT™
Ka oprasa. Ha 9to wawommenme O6iacTeMbl amumrenmit pearmpyeT
KJICTOUYHBIMI JIeTeHUAMI B YTOJIMeHWeM. OTH M3MeHeHHsd SIOITesHs
BEI3BIBAIOT B GJIacTeMe OTBETHYIO PEAKINIO: Pa3MHO;kenue ee KIeTOR
U WX IPYNONDOBRY, T. e. HOSABJIENMe CTPYKTYphl pereHeparnuoHHOMN
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pourn. JImdpdepeHnmpoBKra HacTymaeT TONBKO [OCTE HOCTIKEHHA pe-
reHEePATMOHHON 6JacTeMoil M3BECTHOro ob6hbeMa. YBeJlWIeHHE MAacchl
gmacTeMbl MOJKeT OBITH QOCTHTHYTO MCKYCCTBEHHO NPH HAHECeHUH
GOMBIINX IOBPEKAeHNI, P MOACa/Ke PasapolIeHHbIX TKaHell KoHed-
HOCTH HIM IOPHA COefWHEeHWH HECKOJBKNX pereHepalMoHHBIX 0JIacTeM.
Bo Bcex 3THX cXyvaAXx CTUMYNHpyeTcs KIETOYHOEe pasMHOKeHMe M
3HAYNTENBHO YCKOpAeTcA Ipollecc pereHepamnun. BpeMms mactymienms
riIeToIHoN ArddepeHIIIPOBKA, €€ CKOPOCTh ¥ IONHOTA OTPeNeNaiT-
¢cg OpH pereHepamny, KaK X OPH HOPMAJILHOM pAaSBHTHH, B SHATH-
TeJIFHON Mepe HaKONMBIIeHCA Maccoil KIETOTHOIO Marepuwaia.

@opmoofipazoBalne OpH pereHepanmui KOHEYHOCTEH IIOBTOpPSET,
clIeloBaTeJbHO, THONYHBIE IPOIEeCcchl HOPMAJIBHOrO pasBuTHA. Jle-
TepMuUHANNS OCHOB opraHmsamum (oceil) ompepenstercs Gammaituimm
OKpY’/KeHHeM, T. €. HCTOPHYECKN CHOKUBIIMMIUCS CBA3SMM, & Nalb-
Heilliiee pa3BUTHe 3a9aTKA WAET TPU TecHeHIIeM B3amMoONeHCTBHH OC-
HOBHBIX KOMIIOHEHTOB CHCTEMBI — JeTepMIHUPOBAHHON Me30HepMalb-
Holt GmacTeMsl W dUuTeNUsA. B3amMogeiicTBie Me30JePME W DIIMTENN
BLIDAJRAETCA B IOCIENoBATENIbHBIX (azax B3AMMHON CTUMYIAIUE —
mepeMernennsa, HAKOTUIeHNA, NPUT;HKeHUs W Pa3MHOMKEHUS KIETOK.
Bce 3T0 — 3BeHBSA HEITPEPHIBHOTO IIMTKJIA 3aBHCHMOCTEH ¢ MOJIORUTEIE-
HOit 0GpaTHON CcBA3BI0 (OT HUUTENNST K ME3eHXMMe), KOTOpas olpe-
Ielsger caMopasBUTHe MAHHOH CHCTEMBI.

PasBuTtiie pereHepara ABIAETCA IPUMEPOM THIIMIHOTO CaMOPa3s-
putrsa PopMoobpasoBarenbrOil Mopdosornueckoit cmeremul. Kak u B
APYTUX CIydasx, HTO CAMOpa3BUTHe BOBCE He e€CTh pPasBUTHE Hesa-
Bucumoe. Hao6opoT, oHO ONpefeseHHo KOHTPOJMPYETCS B3aMMO-
CBA3BLIO C OPraHr3MOM B TEIOM. Y JMYMHKN PereHepaInsa OTPe3anHbIX
KOHeuHocTelr umer ObicTpee, 4eM pasBuTHe HEIOBPEIKMEHHON KOHeu-
HOCTM Ha IMIPOTHBOIONORHON cTopoHe Tena. Ilpm mepepeswe Hepsa
pereHepallusa  UpeKpamaercd, a OpH BOCCTAHOBIEHWW WHHEP-
BaIMu BO300HOBISIeTCA W pereHepanus. B oToM cKasbIBaeTCsa OGHAKO,
TONBKO Tpoduieckoe 3HAUeHNe NMHHepBamum (depe3 CHMIATHYECKYIO
HEePBHYI0 cHCTeMy U powocuaGienne). flecmo, 4ro Haimume pereHe-
para Ha cTafiui ero PocTa OKa3bIBaeT OMpefeNeHroe BIMAHIE HA OC-
TaTOK OpraHa W HA BeCh OPTaHM3M depe3 IOCPEJCTBO CAMUATHIECKOH
HEePBHOH CHCTEMEI. 9TO BHI3HIBAET OTBETHYIO PEaKIMi0 B BUJe yCHIeH-
HOTO nuTaHud paCTymero 3avaTra [0 Tex TOop, MOKa BeauMYImHa (17[
YpOBeHs pa3BHTHS) pereHepara He HOPHAET B HOPMAJLIOE COOTBET-
CTBHe ¢ OCTATKOM opraHa. Torga CKopocTh pocTa pereHepara M HOP-
MaJinHol KoHewHoCTH BLIpaBuuBaercs. OdeBWmgHO, pasBUTHE pereHe-
PaTa cosgaeT BBICOKMiII YPOBEHL TPAJHEHTA B MICTANBHON TaCTH KO-
Hewnoctn. ITo Mepe mporpeccuBHOI ero AnddepeHINPOBKA DTOT Ipa-
IneHT BO Bcell KOHewHoCTH BhipaBumBaercsa. J{ndipepeHIMPOBKA pe-
Temepara ompefensercs, KaK Mbl BHAWM, BHYTpeHHEMH (aKTopaMum,
OMHAKO ee PErHOHANBHOCTH OIPENeNaeTcs MPOKCHMO-AMCTAIBHON mo-
ClleoBaTepHOCTHIO dacTeil BO Beeit KoHewHocTn B 1eaoMm. Hecomuen-
HO, 4T0 camMopasBUTHE pereHepaTa Kak CHCTeMH OoIpejelrdeTcs BHYT-
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PEHHMMII B3aMMO3ABHCHMOCTAMI (MeKIy Me30[epMoil M sImTelmen) .
Onuako sTa cucreMa KOHEYHO, CBf3aHAa KaHAXaMH CBA3W € «BHEI-
He#l» cpemolf — ¢ OCTATKAMHI OpraHa W 9epes 5TO0 CO BCEM OPTaHM3-
MOM. JTH CBf3u HAYT B 00omx HampaBieHmsaX. YV smeck KOHTpop
o0mero pesynprata OBUI HEBO3MOJKeH, eciam Obl He OBLIO OGpaTHof
CBA3W OT pereHeparTa K opraHmsMy B I[eJIOM.

8. Opranornnuyeckas crenu(AKA AKTHBHBIX BEINECTB
KAaK pe3yanTaT TKanesoll quddepeHnmanmn

B pasHom pmeiicTBum mepefHeir m 3agHeil wyacTel XOpPROME30IEepPMEI
(73 KOTOpHIX IepBas BLI3BIBAET WHIYKIMIO TONOBHOIO MO3Ta M JPy-
THX OpraHoB TONOBHEL, a& BTOPAs — TYJOBHINHEIX M XBOCTOBBIX Opra-
HOB) MEI BHJEM y’Ke HEKOTOPYI0 CHeDM(MKYy WHAyKIMOHHEIX BO3meii-
cteuit. Traup Ime9enn MOPCKOR CBWHKK BBIBEIBAET B DKTOAEpPME TPH-
TOHA MCKIIOYATENbHO MHIYKINIO TOJOBHEIX OPranoB (roJoBHOTO MO3-
ra, 9acrto ¢ TIJa3aM®, HEPEJKO OpraHoB OOOHAHMA ¥ (alaHCepPOB).
IToura BeI3EIBaeT 00pasoBaHme K DKTO/lepMe TIIABHBIM 00pasoM TyIC-
BHIOHBIX OpranoB. TakKe pasnmIanrtcs MO HHAYNHPYOmEMY eict-
BHI0 OeIKkM m pUOOHYKJICOIPOTEWIH, M3BJIEIEHHEE W3 MedeHH N I3
mouex. Hax MOKA3BIBAIOT MAPAJIIETHHBIE OWBITHL ¢ TKAHEBBIMH DKCT-
paKTAMW M CHHTETHYECKUMI COeJUWHEHMSIMH, 3Ta cOenu@uKa cBA3aHa
¢ XEMIYECKUMH Pa3inauaMu AeficTBYOIMNUX IPH WHIYKIMH BeINecTs.
o m3BectHOil cremeHH CHeNMu@UYHLI W APYIWe MHAYKIMOHHBIE BO3-
neiicTBuA.

Bonoruucroe sampo xpycralimka o0pasyeTcs B HOPMe IIOJ BJIHA-
HpeM ceT4aTKH. B sKcmepuMeHTe 0HO ofpasyercs Tak/Ke W TIPH KOH-
TaKTe ¢ APYrMMH TKAHAMH, OXHAKO TONBKO € POJCTBEHHBIMW HEPB-
HBIMI TKAHAMH WM IyBCTByOmuM drnrtenmeM. OQueBHIHO, 2TH THa-
HN CXOHBI IO MeTabonm3My M IO HPONYKINZ BelmecTs, cuenudirde-
CKE BIAEAIOIMIX Ha nudepPeHIIPOBKY XPYCTAINKA.

B sToM cBere oueHp MHTepECHBI OMBITH NMONYUEHWSA PUOOHYKIEH-
HOBOM KUCJIOTHL M3 TKAHEN PA3IMYHHEIX OPraHoB OBICTPHIM METONOM.
Oxa3ssIBaeTcs, 9Tn PUOOHYKIEWHOBHIE KHCIOTHI BHIBBIBAIOT B 3MOpIHO-
HaJTpHHX TKAIEBBIX KYJETypax o6pasoBaHMe IOMONOTMYHLIX OPraHOB.

9. OcHoBHBIE NPUHIAIGI OPraHA3AAN
$hopmMo0oOpa30BaTETLHHX CACTEM

@opmoobpaszoBanme BeCerja ONpefelNseTcs BiamMofieificTBmeM 4da-
creft. Tlpn 5ToM BayKHYIO OB HIPAIOT AKTHBHLIE BEIIECTBA, CONEp-
JRaImecd B 3pelioll AiIeKIeTKe M pacHpefenseMbie To IPONYKTAM ee
nerenns. OHm, B 3aBHCHMOCTH OT TONOMKEHMA MANHON JacTh 3apojsl-
a4, oUpefelsoT 0co0eHHOCTH o0Mena BEINECTB 1 CHeNHPUKY CHHTE-
3IPyeMBIX AKTHBIBIX CyGCTAHIUA NUTOTLIA3MBI — PHOOHYKIEHHOBHIX
®ucxor u PepMeHTOB. TN cyOCTAHINE MOTYT B M3BECTHEIX YCIOBMAX
HepeflaBaThCA COCETHUM dacTsAM B3apofsima. B TKaHeBHIX Maccax
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HaKAIIMBAIOTCA H Gollee mPOCTHIe MPONYKTH 00MEHa, KOTODHIE TaK:e
MoryT TPOHHKATh M B fApyrme vactd. Bce Takme BemectBa cmocoG-
cTBYIOT BOBHNKHOBEHHIO DA3imYMii B 3aBUCAMOCTH OT IIOJNOKEHIS
naHHOﬁ YacTH M0 OTHOIIEHHIO K BHeNTHe: cpene n ee cOOTUI{omeHm“I ¢
[pYTEME SaCTAMM. 970 W ABITETCA OCHOBOI HACTYHAKIIEH THAHEeBO
nudepeHInPOBKA.

Atux (arTopoB OBLIO 6B MOCTATOTHO, eciu OBl ObLM BhIpaGOTAH
coBepIIeHHO TOYHBIH MeXaHH3M paclpefeleHHs AKTHBHBIX BellecTB
[UTOIIA3MEL Afa H IIOCHENOBATeNbHOCTH HBUTATeNbHBIX peaRIui
RIETOK W dacTefl 3apofpimia. JT0 W OCYIIECTBJIeHO B of0meil dopme
B PAsBETHH MO3AWIHHIX ANI ACIEAMII, KOJbYATHIX UepBei, MOJIIIOC-
koB. OmMHAaKO Taras CIMIIKOM jJKECTKAaa cmcTeMa (opMOoOpPazOBAHHA
He MOOYCKAET DPETYIANUM TPA HAPYWIeHHN PA3BUTUA TON BIAAHEEM
p3MeHeHHBIX BHEIIHAX MM BHyTpeHHmX darropoB. OHa mWemgocrarTou-
Ho TIACTAYHA W B DBOJIOMMOHHHIX IpeobpasoBanmsax opranmsma (Ko-
TOpbIe BCEr[ja OCHOBBIBAIOTCSA HA COTIACOBAHWM M3MEHeHIH BO BIeII-
IuX ¥ BHYTpeHHZEX (JAKTOpax, T. €. Ha PeryJIANUH COOTHOUIeHUH)
3aMEHMUJIACh APyraM TEOOM passmthsa. llporpeccuBawmiM tmmom dop-
M000OpasoBaHA SBISETCA HE MO3AWMYHOEe, & PeTyIAMMOHHOE pasBHUTHE.
B srom caywae gopmooGpasoBaTesbuble CyGCTAHINN HE TEPSIOT CBOE-
ro suadenma. VX pacmpefeseHme XOTs U B3aBHCHT B M3BECTHOH
CTeIeHN OT MeXaHm3Ma KIeTOYHOTO HeJeHHd U IepeMeImeH:s KIeTOK,
Ho peryiampyercsa: 1) cymiecTBoBaHMEM TPAiHEHTOB, T. €. KOJUIECT-
BEeHHBIX DPasiMINi B KOHIEHTPAIMA BEMIECTB HA MPOTIKEHUU H3BECT-
Holt wacTm; 2) BHIPaGOTHOH IOPOTOBBIX YpPOBHEH HOPMAaJbHOTO pea-
THpOBaHuA, HACTYHAIOIEero TOJBKO IIDH HNOCTHKEHUH W3BECTHOTO
MAHAMYMa KOHIEHTpamu:m opmMooOpasyiommx BermecTs; 3) opranusa-
mueit JopmMoolpaszoBaTeNbHEIX CHCTEM, COCTOAIINX M0 MeHbIIell Mepe
73 [BYX B3amMOJefCTBYIOMMX dacTeil, KOTOphie MBI YCJIOBHO 0003HA-
IMIM KaK WHAYKTOP m peakrop (oTMeuas TpW DTOM NUIIL Gojee 3a-
MeTHYI0 aKTHBHOCTH IlepBoro xommoueHTa). HopMmamsusnit xox dopmo-
ofpazoBanma HpefliojaraeT mpege Bcero, uTo ofe YacTu B3amMMO-
HelicTByIOIMeX CHCTEMBI BCETa HAXOMATCA HA HAIEAKAImeM MecTe,
Ifle OHM W BCTYIAIOT B KOHTAKT. JTO TOCTHTAETCS IPEIINeCTBYIOMIMMK
PopMoo6pazoBaTENbHLIME JIBIKEHASAMHA, KOTOPHIE BCETHA JeTePMUHI-
POBaHEI eme cTpPyKTypoil camoro sitma. Bee dopmooGpasoBaremxnubie
CUCTEMBI MCTOPHYECKA PA3BHBAJINCE, T. €. MOJIYJaIN CBOE NEeTePMUHH-
pyomee 3mauenue, TOABKO HA 0ase CYwecT806a6ULUL Yace TTPOCTPAH-
CTBEHHBIX W BpPeMEHHEIX COOTHOIIeHWH. Perymanumomublii Tum passu-
THA — 5TO BCerfga HCTOpHYeCKag HafNcTpoiika Hapm 6oslee JKeCTKUMHA
dopmaMm HeTepMIHEPOBAHHOTO PA3BUTHA. Y CTAHOBHBINHECST Y3Ke IIPO-
CTPAHCTBEHHEIE N BPEeMEHHbIe COOTHOUIEHWS MEKIY 3auaTKaMiu 3apo-
ABIIIa TMOMYYalOT BTOPAYHO 3HAYEHNE CPefCTB A TOYHOTO ypPeryimu-
PoBaHmA 3THX COOTHOIIEHHII, & B CBA3K C HTHM — BpeMeHH H MecTa
Ranpuefimux guddepeHnINPOBOK.

Konraxr gByx wacTeil. pasmoro mpoumcxoxsjienisa 0o0yCIOBUI BO3-
MoskHOCTL mepepiaun opMmoobpasyomux Bermects (B OCHOBHOM OT
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Gonee muddepennupoBannoii gacTH K eme He muddepennuposan-
poit). CymiecTBoBatMe rpaueHTa HX KOHIEHTPAI[NN aeT BO3MOMHOCTE,
VCTAHOBJNEHUS KAYeCTBEHHBIX pasiWumii Ha OCHOBE KONMYECTBen-
weix. Hammume moporoBBIX ypoBHel HOPMaJTbHOTO pearwmpOBaHES 0fe-
CIeYHBAET HACTYIUICHNE MOJHON peaKknmu UpH coOGNIOJeHNN H3BecT-
HOT0 MWHMMYMa ycixoBuil. BMecre ¢ Tem pacmupennme oGractm, 3a-
HUMAaeMOil KaK HHAYNUPYIOIEHR 9acThio, TaK X pearnpyloIleid, mpaer
BO3MOJKHOCTh HOPMaJbHOr0 (HOPM0oOGPA3OBAHUA M UPH HEKOTOPHIX
cmemiennsax. CoBmajeHume BpeMeHM NOCTIKeHHs HEOOXOMUMOM KOH-
MeHTpanyuy WHAYIHEPYOL[AX BEmeCTB W TOTOBHOCTH pearnpymolleR
TRAHU, T. €. ee KOMmeTeHNun, obecrmeunBas HopMalbHOe PopMoobpa-
30BaHHe, OCTABIAET HEKOTOPYI cBOGOMY WIS BO3MOMKHOCTH DPeryJi-
INN OpH HEeKOTOPHIX 3amosfanuax. Bes cucrema dopmoobpazoBanms
CTAHOBUTCS UPU BTOM THUIIE PasBUTUSA Gojlee TOUHOH, Mo Goxee Tmo-
KOIf, JOMyCKalIieil HOPMalbHoe Pa3BUTHE TPH HEKOTOPHIX YKIOHe-
HASX OT HOPMHL

I'nasa III

O®OPMOOBPA3OBATEJIbBHOE 3HAUYEHUE
ABUMHEHUA RIIETOK,
RJIIETOYHBIX CJIOEB 1 MACC

IMomarne mugyKIum, 3anuMaiIiee MEHTPANbHOE MOJI0KeHUe B Me-
XaHUKe pPasBUTUSA, OBUIO BBEMEHO MIA 0003HAYEHUA OXHOCTOPOHHErO
PopMo0GpaszoBaTEIBHOTO BIMAHNA OfHON (JeTepMUHMPOBAHHON) dYa-
CTH 3apojiblla Ha Apyryio (eme He peTepMmHApPOBaNHyI). Boiee
o0cTosITeNbHOEe M3YydeHne KOHKPETHOrO MaTepmajia MOKAa3kBaeT, ofqHa-
K0, 9T0 NpefcTaBIeHNe 00 WHIYKOUA CO3JaHO B PE3yIbTaTe HCKYC-
CTBeHHOM WB0IAIMY OTHEILHBIX 3BEHBEB CJIOKHBIX (opmoobpasoa-
TEJIbHBIX 3aBUCUMOCTEH, KOTOPHIE B JEWCTBATENTHHOCTH BCETHA MMEIOT
xapakKrep BsauMmopeiicTBus wacteil. Momusie popmMooGpasoBaTerbHBIE
TpoIecch! PaHbIle OPUINCHBANICH aKTHBHOCTH WHayKropa. Ha domne
ABHOTO AEHCTBHA WHAYKTOPA HA peardpyioulylo TKaHb ee 00parHoe
BIUAHIE Ha MHEYKTOpP MOJKeT KasaTbes He3daMeTHBIM. Bcee e B Golb-
muHeTBe (opMoo6GPa3oBaTEIBHNX cHCTeM OGOMHBIA XapaKTep 3aBH-
CHEMOCTEll coBEpIIeHHO sCeH, X BHIIeJeHHEe MHAYKTOPa KaK foiee aK-
THBHOU 9YacT¥ cHCTeMBI HMeeT B 3HAYMTEJNHHOH Mepe YCIOBHBIA Xa-
paxTep.

Nmeercsa, omgHako, eme omHa Ooxbmas Kateropus ¢opmooGpaso-
BaTENBHBIX IPOIECCOB, B KOTOPHIX B3aMMHOCTD BJIUSAHUA COBEPIIEHHO
JCHA, XOTA M 3[ech HEpexKo, Kak M B ABICHWIX WHIYKI[AN, JHIND
0flHA CTOPOHA BHEIJENseTCSI CBOEH aKTHBHOCTHIO, a MApyrasd Kajercd
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xak Oynro maccupmoi, fl mmero B By 3Hauenme ABMIKEHHT KIETOK
g KIETOYHBIX Macc B ocymectsienum Qopmoobpaszopanusa. Odens
GOJBIIAE ITIePe/[BIVKeHHs IEeNBIX KJIeTOYHBIX IMJIACcTOB MPOUCXOJAT BO
ppeMs TACTPYISNNH, KOT/a, cOGCTBEHHO roBOPsI, BeCh 3aPOAHIN HaXo-
juIcs B COCTOANHN BHyTpenmero asmicenns. llepemsmxenna wie-
TOYHBIX MAcC OTYACTH OOBSCHAIOTCS PABNMIHSIMI B CKOPOCTH KJIETOY-
HBIX JIeNeHH u, clefoBaTeNbHO, HepaBHOMepHBIM poctoM. OfHako B
eie OOJNBIIeH Mepe TakuWe ABIKEHUs IPOMCXOXAT 3a CUET N3MEHEHMS
¢opMBI KIETOK. YIUIoIeHHe KIeTOK HNPHBOAUT K o0meMy yBesmde-
A0 3aHEMaeMoil IOBePXHOCTH, BHITATHBAHNE HX B H3BECTHOM Ha-
paBIeHNN BefleT K HepeMelIeHNI0 KIETOYHHIX IIACTOB WJIH Mace B
TOM K€ HalPaBIeHUNM M K WX CTATWBAHWIO B HEePHEHAUKYIADPHOM Ha-
npasreHnn. Hakoner, Goxee 060coGIeHHBIE KIETKH MOIYT AKTHBHO
mepeMeliaThcsl 3a CUET COKPALEHNA IJa3MaTHIecKNX OTPOCTKOB,
HAXOAINX A cefA Kakyo-to oropy. Bo BceX 9THX crydasx H3-
meHenne (GOPMbI KIETOK ¥ WX TiepeMeN(eHwue SBISIIOTCS HPONecCaMu
p3anMocBsa3agHeIMu. Onn onpegensAwTesa, HECOMHEHHO, MECTHLIME W3-
MeHEHHSIMU CBOHCTB IIOBEPXHOCTHHIX CI0EB TIPOTOINasMblL. Taxme
A3MEHEHVs KIeTOTHBIX CTEHOK IPeICTaBIAIT c00010, 0UEBHIHO, PeaK-
NuM Ha HEKOTOpHE BHEIIHWe BO3JEHCTBUS, UCXOJAIN{AE OT COCEIHMX
KIETOK WIN THKaHeN., JKCIepUMEeHTaTbHOe W3ydYeHHEe MOBEJEHHS Kie-
TOK ¥ KIETOYHHIX HJIACTOB B TKAHEBBIX KyIbTYpax HOKazalo, medcr-
BUTEIHHO, HAIWYNE B3aMMOBIUAHWI, BEIYIINX K W3MEHEHHAM (HOPMBL
KJIETOK ¥ K KJIeTOYHBIM mepemenienusaM. [lpum sToM BBIABHIUCH cie-
nududeckne Pasrwuus B PEARIUAX PA3IAIHBIX KiaeTok. OXHOpoIHEIE
RIeTKH O00HApy;RUBAlOT OOBIYHO NOJXOIKUTENBHOE CPOACTBO — OHM
IPATATHBAKTCA EKPYT K APYry @ 00pasyoT TUNAIHBIE IS HAX CTPYK-
Typsl. Pasuble KIETKH HepegKko OTTAIKHBAIOTCS MAPYr OT [pyTa.
HeperepMunnpoBanHble eme KIeTKH OyAyImedl SKTOHLEPMBI M BH-
TofepMbl GJacTyXNEl W pamHell racTpyabl am¢pubuili cofupamrIca B cO-
JeBoM pacTBOpe BMecTe B obmyio Maccy. Co BpeMeHeM, OJHaKO, Ha-
umHaeTcss audepeHnnpoBKa, M KJIETKA DHTONEPMBI OTHEIASIOTCH OT
KIeTOK DKTOEPMBI — MeKJy HAMYW BO3HHUKAaeT HEKOTOPHI AHTATO-
Hu3m, Hierkw MeseHXEME O00HAPYKUBAT MOJIOKUTEIHHOE CPOMCTBO
Kak ¢ OKTOHepMOH, Tak ¥ ¢ OHTOmEPMOH, m mupu obocobieHnn
mocleHnX APYr OT APyra Me3eHXWMa BHIIONHAET BCe MPOCTPAHCTBO
MesRy HuMn. Ilo Mepe pasBHTHSA MOSBISIIOTCA ONpPENeeHHBIE IIEHT-
DBl DPUTSIKEHNS, BHBHIBAONIAE CTATWBAHWE K HUM W CKOIUIEHHe Me-
BeHXIMMHBIX KIETOK. Tax PopMHPYIOTCA 0YeHb MHOTHE 3aYaTKA OpPra-
HOB. Jumrenny 00OHATENHHOTO MEIIKa W CIYXOBOTO IY3HIPHKA MPUTA-
THBalOT GawW3ieRAIUe ME3eHXUMHbIE RICTKN, KOTOPHIE 00BOTAKNBAIOT
9TH Ooprapgsl 4YYBCTB M [JalOT OCHOBY [Jid Da3BUTUA COOTBETCT-
BYIONNX CKEIeTHBIX Karcyd.  Me3eHxwMune KiIeTKA (sKTOMe3eHXH-
Ma), TpoMCXOAAIe U3 GOKOBBIX dacTeil HepBHOH NNaCTHHKHA — TaH-
PIHOHAPHBIX TI0JI0COK, YCTPEMIISIOTCSI BHW3 M OKPY/HAlOT TOJOBHYIO
RUNIKy, rhe o0pasylT 3areM B3avYaTKd BHCIEPAaJbLHOTO CKeJIeTa.
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MesesxuMa H3 HapY;KHOTO JHCTKA [OJIOCTH TeJa HPUTATHBAETCH
TOKPOBHBIM DIUTENNEeM GOKOBBIX CTEHOK TeJa II03afH TOJOBEL H Blie-
pexu WIoAKH M 00pasyeT 3Hech MeCTHBE CTYI[EHHS — 3aYaTKy
~ womeunocreit. He cleayer, omgmako, mgyMaTh,9T0 Me3eHXHMA IPUTIHA-
BaeTCsS TONBKO SHUTENUAMH. Blarompnsrrble ycJXOBUA RIS KOHIEHT-
pamuu Me3eHXUMHBIX KJIETOK MOTYT CO3[aBaThCs M MECTHBIMHU YCJIO-
BUAMHU KJIETOYHOTO MeTalolmsMa BHE BaBHCHMOCTH OT KaKAX-IUOo
annTennes. ITUM 00'bACHAETCH, BEPOATHO, KOHIEHTPAIAA Me3eHXMME]
BJOJXb OCEBOHl 9YacTH 3aYaTKa KOHEYHOCTH, BEmymasg K o0pa3oBaHmio
ee ckexeta. Hakomrennme MeraGoiuTOB B TAKMX 3adaTKaX ABISeTCH,
HO-BUMMOMY, OCHCBHBIM (DAKTOPOM, OIPEHENAINMM HACTYIUIeHNe ux
THCTONOIMYecKol gudepeHupoBKL,

Ilepemernienne Me3eHXMMHBIX KJIGTOK HET IIyTeéM BHIABHTAHUSA 1
COKpAMmMEHNsT MPOTOMIa3MaTHUeCKUX 0TPocTKOB. A aroro Tpebyertcs,
KOHEYHO, HAJWYMe U3BECTHOU OITOPHI, KoTopas Haercsa HepegKo olpa-
30BaHMEeM TOHKHX (PUOPMIIAPHEIX CTPYKTYDP B GEIKOBOH MeRTHAHe-
Boil JRUKOCTH. SHAYeHME TaKHX CTPYKTYP OBUIO TIOKa3aHo B OIBITAX
¢ TKameBHIMU KyIbrTypaMu. Tor ke THm BBIABHTauNsA [POTOIIa3MaTH-
9eCKUX OTPOCTKOB JIOCTHTAeT 0c000 APKOr0 BHIPaKeHUs B PasBUTHH
OTPOCTKOB HEPBEBIX KIETOK, KOTOpPHIE JAl0T HAYAN0 HEPBHBIM BOIOK-
HaM. Boiipurasch W3 KJIGTKM MOJoOHO INICEBIOMOAUAM, OHM Kak OBl
HANIYOBIBAOT IIYTh JUJIST CBOETO KANBHEAINTEro MPOIBWKEHUA U, IIOIH-
3ysAch Take QUOPMIIAPHEIMA CTPYKTYPAMH MKHTKON cpefbl KaK OTO-
poil, mocTHTAOT HOPOI0 0YeHb OTHANeHHOHl 06JdacTH cBoedl WHHEpPBa-
1M B COBEPIIEHHO ONpEeXeTeHHBIX THaHAX (B TYBCTBYIOIEM SN TeINHH,
B jKeflese, cTeHKe KHINEYHNMKA, MBIIIE W T. I.), Takoe cTpo-
T0 HATIPaBJIeHHOe [IBUIKCHWE OBLUTO OBl COBEPINEHHO HEMEICINMO 0e3
0co0bIX (hopM B3aMMOIEHCTBIA MeRAy HepHpepHIecKNM OpraHoM H
COOTBETCTBYIONIMMA HEPBHLIMI KJIeTKaMu. H [aleKnM MArpamusM
CIOCOGHB! W HEPBHBIe KISTKM B TEJTOM. STH MUTPAIIA ONPEReNArT-
csl, HECOMHEIHO, BO3/efiCTBUAMH, MAYIIUMYU CO CTOPOHBI Hepudepuwr,
¥ peaKIsAMHE KIeTOK Ha 9TU BozfeiicTsusa. HierouHsie peakmum BbI-
pajRawICSI B CTPOr0 HANPABIEHHOM MepeMeINenvd, W 3T0 OMmpejels-
ercs {udpepeHIIMPOBKON caMIX KIIETOK.

W3 xpaeBoii 30HE HEPBHOTO 3aYaTKa — TFAHNNIAOHAPHON MjacTHH-
KH pa3BUBAIOTCS BOOOIe BechMa pasmuyHble KieTKA. Hekorophle 3
HUX ocTaloTca HA MecTe, 00pasyA YyBCTBYIOINUE HEpPBHEE KIETKA X
OTIOpHEIe KIeTKU TINH, BXOJSANINE B COCTAB TOMOBHEIX M CHUHHOMO3IO-
BHIX HOPBHBIX y3xoB. [I[pyrue KieTKW MWUTpHPYIOT H0 HaIpaBlIeHHIO0
K BHYTpPeHHHM OpraHaM ¥ o0pasyiorT 3aZaTed mepudepudecKAxX IaHr-
nmeB cepAna W CAMIATHYeCKOl HEpBHOJ cmcTeMBI. Broms BhIpacTaio-
[MuX HePBHHX BOJNOKOH MHIPHPYIOT W ONOpHBIE KJIETKH, 00pasyromiue
000I09KHE BOKPYT STHX BOJOKoH, M3 Toro ke olmero 3awaTka —
TAHIIAOHAPHOH NIACTUHKH — MATPAPYIOT, KaK MBI yMe BHIENIM,
CKeJeTOTeHHBIe KIETKE, 00pa3yomue CKOMIeHHud BOKPYT POTOBOH II0-
JOCTH ¥ IJIOTKE — 3aYaTKA BHCIEPAJLHOr0 ckxedera. Hawomer, u3
TOT0 e HMCTOYHMKA NPOMCXOAST pasiudHble MesofepMajibHEe 00pa-
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0BANHA KOJKA M ymurMeBTHBIe KreTKH. CiefoBaTeNBHO, KITKH OXHO-
ro MCTOYHHKA HCHOBITEIBAIOT DasHyl aaddepeHnupoBRy m cOOTBET-
cTBEHHO OOHADYIRUBAIOT Pas3iuduble, BecbMa cleNumiHble peaKiun:
oEW MHUTPEPYIOT B PasWbIX HAaNpaBJIeHWAX, BCTYNAOT B CBA3b ¢ Da3-
qUYEBIMI OPTaHaMU U JIA0T HAYANO0 COBEPIIeHHO ompefleJeHHBIM 3a-
gatkaM. Juddepennuposka ompegenser smech pasubie $OPMEI pea-
rAPOBAHUSI.

Uro TaKme peaKIud, Kak W Bee JPyrue, ONPeNeSai0TCAa, HeCMOTPS
pa WX CIOREYH 00yCIOBIEHHOCTH, BCE Ke YHAcHe[oBaHHOl HOPMOi
pearmpOBaHUsd, BHIHO W3 ciefytomero. Xpocrarsie amubmm— axco-
JTOTIH — W3BECTHHI B JABYX OOBIYHBIX pacax: vepHsie m Gemsre. Llser
KOKI BaBUCHT OT INTMEHTHBIX KIETOK — MeJaHoJOpPOB, pacrmoiaramwo-
muxes Tox sumpepmmcoM. OmslTaMu Iepecajku KoK OT JIWIMHOK
ogHON packl K Apyrofi W omBITaMH KYJIBTHBUPOBAHHSA HUX TKameil
yamoch TOKa3aTh, 9To W y OexblX aKcoloTredl MMEWOTCS TaKue jke
mexranoopsl, KaK W y YePHBIX, ¥ B HUX TaKiKe MoKeT 00pasoBaThcA
qepHBIl nmrMent. Kak yixe ymoMamyTo, KiIeTKm, o6pasylomme Meja-
HOPOPHI — MeNaHoOIACTE, HODMAXbHO MHTPHDPYOT B KOMKY H3 TaHI-
nanonapuoit miaactunku, OxasbiBaeTcs, W3 TAHTTMOHAPHON ILIACTUHKA
felBIX aKCONOTIHEN MpH ee HepecajKe YePHBIM AKCONOTISM MelaHo-
§acTHl MUTPUPYIOT COBEPIIEHHO HOPMAJILHO B KOMY M MAlOT TaM
depHBIe NUTMEHTHBIe KIeTKH. OfamHaxo B MexaHoGracTsl GelsX ak-
COMOTIell, U MeJanmo0JacTsl YePHBIX He CIOCOOHH MHIPUPOBATH B
KoKy Genbix axcoxorieifl. B mammom ciayvae pasnpmadme B OKpacke
KOMKH OTPEeNIeNSAeTCs, CICAOBATENbHO, He KAKUMU-ING0 M3MeHeHusaMH
B MelraHo0aacTax, 4 U3MEHEHHAMU B caMoil Koyke 0elbIX aKcoJoTIeil,
KoTopas He croco0ua BosmeiicTBoBaTh ma MexanoOiaactel. Koska wua-
MEeHUNIa CBOI0 HACHEJICTRCHHYI0 HOPMY, OHa yTpaTiia cIoco0IocTh
npuTaraBath Mejanobractel. HopMarsHoe B3aumopelicTBie 0Kasazoch
HAPYIOIeHHBIM.

Vsmenenust opMBI KICTOK OTPERENAIOTCS, HECOMHEITHo, MoBepX-
wvocTHeiME cuAaMu. Ilo Toxsrdhperepy, Hapykilas moBepxXHOCTH Kire-
TOK paHHEro 3apojbiiia 06pasyeT HEmpepBHIBHYI0 TacTHIHYI0 MeMOpa-
"y. IIpn coxpamenwn Taroii meMOpaHB KIETKH CONHRAIOTCA W IIPH-
HEMaloT muiaupgpraeckyio ¢opMmy. Tak MoKHO cefe INpefCTaBUTH
o0pazopanme HepBHON INTACTHHKMW. JlaibHeiillee COKpalieHNe ee ia-
DPYIRHO#I MOBEPXHOCTH MOIHKHO IPUBECTH K U3rMGAHUIO TTACTAIIKY B JKe-
106 w meppuy®o TpyOKy. IlpAMble m3Mepenus TMoKa3ald BO3pACTaHHe
YOpyroctu Hapy;KHOM, T. €. BepxHeil, MeMOpaHb! HepPBHON MIaCTHHKN
00 Mepe ee cBopaumBanusa B TpyOry. Omm rnokasamum Takie, 9TO
Yupyrocrs mHukuell MeMOpaHBI HEPBHOH ITACTUHKA 3HAYUTENBHO
Hwxe. B aTux nmaMeHEHHSAX CBOWCTB IIOBEPXHOCTH CKA3bIBAETCS, KO-
HeqgHo, paspmupoe X TOJOMKeHHe O OTHOLUIGHNI0 K BHENMIHeH cpeme
1 B3ammopeiicTBIe ¢ HOMIEKAIMUME MaccaMn xopmoMesomepmbl. Dop-
MooGpaszoBaTensHoe 3HAUEHHE HTOTO BIAMMOMEIHCTBIS MBI YIKe pac-
CMOTpesn. 3pech MBI MOMUEPKHeM JIMINb 3HAYeHNe IIOBEPXHOCTHBIX
Ablenwit mpu maMeHeHnH (JOPMBI KIETOK X HX IepeMelleHmii,
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Ilnsa o6bacuenus stux asiaennit Beiiccom [Weiss, 1930] 6vua py-
ABMHYTA HHTePECHas TUHO0Te3a, HOCTPOeHHas 0 aHAJIOTHH ¢ HMMYyHo-
mormgeckoit Teopueii. Ilpegmomaraercs, 9To B3aHMHOE NPHTAMEKeHme
KJIETOK OlpefiessieTcsl JOMONHMIOMMM CTPOEHUEM HX TOBEPXHOCTEi,
HOOYCKAINUM PEeaKIuio THma aHTUTeH — aHTHTeNO0. HIeTOYHBIA agp-
TArOHUE3M BEIPaKaeT OTCYTCTBHE OMONHIIUX CTPYKTYD ¥ HeBoa-
MOKUOCTh TOJOMRUTENbHOM pearruu. IlpuTsxeHme BO3MOMKHO, 1o
teopun Beilcca, Kak Mejy ONHODONHBIME KIETKaMH, TaK I MemTy
pasHBIMH. Y{OBIETBOPHTENBHO OOBACHAIOTCA TAK/Ke I DPEAKINT Tipo-
MeKRyTO9HOTO Xapaxrtepa. Teopuss Beiicca mofkpeInisiercss Haxomme-
HOeM OPTaHOTHIWYECKWX aHTHTEHOB He TOJBKO B yiKe auddepenin-
POBAHHKIX TKAHAX W B eia 0QOPMUBIIAXCS 3a9aTKAX, HO [Ja/Ke PaNb-
me, 4eM moaBIseTcsa 3adaTok opraHa. Ogepugno, ux o0paszoBanume
HAaYMHAETCS] O[HOBPEMEHHO C JeTepMuHanumei, T. e. xeMopuddepennua-
mueit 3agaTkoB. BMecTe ¢ TeM m yHaciegoBaHHAA ofIAas HOPMa pea-
TAPOBAHUS KIETOK ONpPEAENAeTcs TAKiKe B 3HAUYMTEILHOI Mepe TMoHo6-
HBIMI 7K€ TOBEPXHOCTIO-aKTHBHBIMY areHTamu. MBI 3HaeM, 9TO aHTH-
reHs! Beerga obragaor BumoBoil cnemudmanoctsio. [lpn comemnienmmn
RJIETOK PasHBIX BUIOB, Pac WX MYTAaUil WX HOPMaXbHOEe B3AaNMOMEH-
CTBHe IIOITOMY HapyllaeTcd, KAK MBI BUJUM Ha IPUMepe MeJaHo(opos
aKCONOTISA. AKTUBHBIE IepeMellenusa KIeTOK W KIeTOYHBIX Mace
WMEOT penrapinee 3HauYeHWEe B (POPMUPOBAHNY 3a9aTKOB W ABJISIOT-
¢ Xopomell MII0CTpamueil HAIEro OCHOBHOI'O MOJOKEHUs, 4YTO B
UHEABUAYATbHOM pasBuTud (PopMooOpasoBaHye BCEIfa ONpeaeNser-
cs B3auMoOjelicTBUEM pA3MUIHBIX 9YacTell (M MX KIETOK) pa3BUBAI0-
merocs OpranusMa.

Iaasa IV

IF'OPMOHAJIBHAA PETYJIANIA POCTA
N ®OPMOOBPA3OBAHNA

B pammux 3apogsimax, m0 ofocoGieHns moXocTed Tera u pasBH-
THST KpOBEHOCHOH cumereMbl (a y pacTeHWil — NpOBOAAIINX TKameil),
wMeeTcsT TOJIBKO OJIHO CPEICTBO IEPeauyd AKTHBULIX BOIIECTB U Me-
TaGONNTOB — [0 MEKKIETOYHBIM HPOCTPAUCTBAM OT OHON THAaHH K
apyroit, cocegeii. C pasButmeM oOPMIEHHBIX moiocTell W COCYXOB
yeTaHABINBAeTCsS HOBasg, TYMOPAXbHAs CBA3h, KoTOpas JelaeT BO3-
MOKHON GBICTPYI0 Tepenady (H3MONOTHYECKN AKTUBHBIX BelecTs HA
3HaYMTEeNbHBIe paccrosnud. IlepemaBaeMble TaKUM ofpasoM Bemect-
Ba, OKasHBalomue cmenu@uiecKoe BIXSTHIE Ha MeTa00au3M, pocT HIN
dopmooGpasoBaHne ONpEJGNEHIEIX HYacTeil OpramusMa, Ha3HBAOTCH
ropmoHamMu. OGBIYHO OHM ABIAITCA Pe3YILTATOM (PUBHOIOTHIECKON
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esITEIBHOCTY CHENUAaTH3NPOBAHHBIX OPraHOB BHYTDEHHEH CeKpeium.
Hepe/IKO, OJHAKO, OHU OKABBIBAIOTCS n0GOIHHIMY TIPOXYKTAaMu MeTa-
Gomu3Ma ODTaHOB WIHM dacTedl, HeCYmUX B OCHOBHOM fApyrae (yHK-
jpd. T'OpMOTBI MOTYT OKashbiBaTh CTEMYJIMPYIOM[ee MM TOPMOBsITee
puANIe Ha (DU3MOTOTAYECKYIO [IeATENBHOCT DAasiMIHBIX OPraHOB I
yx 3agaTkoB. OMHAKO MHOTJa OHE BBICTYTIAKT B POJNE AKTHBATODOB,
ju 9BOKATODOB, BBHIBHIBAIOIIMX HEKOTOPEe (opMoobpasoBaTeabHEIE
eaKIIIN IJIY OIIPEeReA0T fajke KA9eCTBEHHYI0 CHeNU(PUKY CIOMKHBIX
(popM000PABOBATENBHEIX IPONECCOB, HANOMUHAA B 9TOM OTHOMICHMIT
pAASHNE HHIYKTOPOB.

1. T'opmonsr pocta y pacreHmii

VY pacreHnm#i peryafnns KIETOIHOTO PA3MHOMKEHHS M POCTA OCY-
IeCTBISETCS 0TYACTH, KaK M B 9MOpIOreHese KIBOTHBIX, IyTeM KOH-
TAKTHBIX B3AUMOBJIUSHWI MOy OPIIEKAIMUMU TKaHAMH. B gagHOM
cIydae Hac, OFHAKO, WHTEPeCyeT B 0COGEHHOCTH BO3MOKHOCTH IHC-
TAHTHOI'O BJIUSHUS TyTeM INepemadn (U3HOIOTHIECKN AKTWBHBIX Be-
mectB Ha paccrognue. Odens Gonblloe 3HaYeHHe HMEIOT Y pPacTeHMI
pOCTOBBIE BEIeCTBA, M AYKCHHBL IJTH BelecTBa IINPOKO pPacIHpo-
cTPaHEHHI I He WMEIOT BUAOBOH crenupuru. Ilo-BmguMomy, oHn ngeH-
THYHBl ¢ CHHTETHYECKIM TeTePOAYKCUHOM, T. €. PB-MHEOIHIYKCYCHOH
KucIoToil. AYKCHHBI CHHTE3UPYIOTCA B MepuUCTeMaX MU TepefarTcs
no mpopopamuM TeaHAM. OCHOBHEIM MecTOM 00pa3oBaHHs ayKCHHA
aBasioTes Bepxymrn nobero. Kpome toro, om oGpasyerca m B Bep-
XyIIKax Kopueil, u B Jucthbax. Ilepemava ocymiecTBisercd Bcerga B
cHpeeJJeHHOM HATPaBIEHAN — OT BePXYIIKU K OCHOBAHHIO.

(Dusuorormieckoe feficTBHE ayKCHHOB BechbMa MHoroo6passo. Ilo-
No0ll0 ropMOHAM JRWBOTHHIX, cHenu(UKA PeaKIuu 3aBHCUT OT pea-
THpywIneil TKaHN I oupegexseTcsa xapakrepoMm ee qudepeHIPOBKA
U KJIeTOIHOTO MeTa(oim3Ma, a B KOHIE KOHIIOB, KOHEYHO, YHACIe;o-
BaHHO# HOpMOil pearmuit. VX melicTBWe CKasbiBaeTcA, HMpe;ge BCeETO,
Ha MomombIX, HO yike mnuddepeHIUpPOBAHHBIX TKAHAX, KOTOPHIE MOJ
X BIUSHWEM TepexXofsaAT B a3y BHITATUBAHMS KJIETOK B NINHHY. OTO
BIMAHNE He ecTh MPOCTOE CIENCTBHEe N3MEHEeHHS CBOHCTB KJIETOIHOI
MeMGOpansl, a IpefcTaBiser co00fl COBMECTHBI pe3yabTaT yCHJIEH-
HOro pocTa IUTOINIA3MBI, YBEJIMYEHUS KOJIAIECTBA OCMOTHIECKW aK-
TUBHEIX BEM[ECTB, MHTEHCUBHOIO NOTIONIEHWS BOXLI W YBEIUYCHUI
pacTakuMocTH cTetok kiIeTok. VHTeHcuUBHGCTL MerafoamsMa  BO
BDeMsa BRITATHMBAHUS KIETOK CHibHO Bozpacraer. O0beM KICTOK mpn
9TOM BospacTaeT B cOTHH pas. flcHO, 9TO BO BCeM 3TOM BHIpaKaeTcCs
MIyGokoe BIMSHNe ayKCWHA HEIOCPENCTBEHHO HA KIETOYHBIH o0MeH
BemjecTs.

AyRcHHBL cTUMYINPYIOT TaKe KJIETOYHoe pasMHOMKeHHe B KaM-
UM ¥ BHI3BIBAIOT, TARUM 00pasoM, poct creGia B Toamuuy. B ok-
ClepuMenTe reTrepoayKCHH BEI3BIBAET TakKe o0pasoBaHme KopHeil Ha
OTpezanmsx vacTax moberos (uepemrax). Hakomem, MHOrUMH OMEITa-
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MU JOKa3aHo, 9TO TOT jKe AyKCHH HODMAalIbHO TOPMOBHNT Pas3BHTire
nasymssix modexk (pue. 21). B pgammom caywae ero BimsHINE, Io-By-
REMOMY, CKa3bIBaeTCsI 4ePe3 HOCPEICTBO KAKUX-TO APYIHX AKTHBHEX
BemtecTB. Felm cpesars y MOMOROTo PACTEHHA PACTYINYI) BePXYIIKy
TO TpPOralwTcA B poct OnmsRaiimue masdyminbsle moukd. Ecim H{eché:
3aHHOW BepXyIIKe NPHIOKHTH KyCOUeK arapa ¢ reTepoayKCHHOM, Tg
nasymHble MOIKH He BeIpacTaor. I'eTepoaykcwH mepegaercs, OfHAKo,

Puc. 21. Ayrcun u Topmodcenue
pocTa nazywnvlr noier [Kion
19551

1 — pacTymuil MoJIoLoi ropox;

2 — pOCT Ma3yIIHBIX II0YEK IIoCJe
yoalleHus BepXyIIeyHOil mouxn;

3 — TOpPMOKeHUe DPa3BUTUA a3y~
HBIX TIOYeK IIpU IOoJCamKe K Me-
CTy cpesa KycOoYkKa arapa ¢
AYKCHHOM

t]

7

TOABKO BHU3 M0 cTe0XI0 W HE MOKET MONHITHCA B MAa3YMIHYIO I0Y-
Ry. CremoBareibmo, OH OKa3biBaeT CBOE BIIMIHWEe Ha HOUKY depes
HOCPEJCTBO KAKOIO-TO JAPYTOTO BEIEecTBa, KOTOPOe MOKeT Ilepefia-
BaThcsl BBEpX 1o creGro. Hanwume taxoro semjectBa GBLIO JOKa3aHO
OYyTeM OCTPOYMHOIO OTBIT& COGNWHEHUST ABYX II0GEroB.

IleiictBue cBeta ma pacTeHHe CBA3aHO TaKKe ¢ Iepefadeil cie-
muuaecKnX BelecTs, oKasbIBaoLINX gopMoobpasyonee BIMAHNE HA
PasBHTHE ero OpraHoB. JTO CKA3KBAeTCA W B ABIEHUAX (HOTOHEPHO-
musMa. Eciau KyJabTUBHpOBATH pPAacTeHHE KOPOTKOTO AHA HA IMHHOM
MHe, a €ro OTAENbHBIH PacTYLIWA JUCT MOCTABUTH B YCIOBHA KOPOT-
KOTO JHS, TO BTOT OTHKEJIbHBIA JHCT COOTBETCTBEHHO M3MeHseTcsa. Kc-
JU JKe BTOT JHUCT y’Ke BBIPOC, TO OT HETO PACIPOCTPAHIETCA BIHIHIE
Beepx 1o crebmo. Bammaimmii mmer TOll sKe CTOPOEBI IPHHHMAET
dopmy dmcTa KOPOTKOTO HHA, X0TS OH N pasBHBaJICA B YCJIOBHAX
gmuaHoro gHa (omsitel ¢ Kalanchoé bloszfeldiana u amamormambie
OMBITH ¢ pasituaneiMu pugamu Sedum).

IlepeMenienne BemecTB, aKTHBHO AelcTBYoIMX Ha (opMoodpa-
30BaHue, JOKA3aHO W B pAfe APYTHX cirydaeB. Pasiamunsle Taxkwe Be-
mecTBa BAHAT Ha (OPMy NHCTHEB, Pa3BUTHE IIa3yMIHBIX T0Geros,
uBereHne u obpasoBanme kopueil. OHH DOTYyYWIW pa3iUIHbIE Ha3Ba-
HOs, Ho WX XUMWdecKas OpuUpofia B OONBIOIMHCTBE cIydaeB He M3y~
vena. Ix myru mepemadum m ¢opMmoobpasoBaTenbHoe BiImAHIe W3yda-
amch He TOMBKO IyTeM SKCIEePHMEHTOB Ha IeJoM pacTeHuu, HO B 10”
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cefliee BDEMSA W B OTBITAX KyJIbTHBUPOBAHNS (sRcmuaHTanum)
ge0OBIIIX OTPE3KOB Ha muTatenbHoM cyGerpate. Mer specs moa-
qepKHeM TOJBKO €eIrfe pa3 BOBMO?KH“OCTB mepegaym Taxkux BelecTB Hg
paGCTOHHI/Ie W OTCYTCTBHE BHJOBOU HX cnen;ud)ﬂqﬁgcm. C npyroit
cTOPOHBI, OTMETHM, UTO DeaKINd Das3iAWIHBIX TKaHed Ha OfHO M TO
;e BEI[ECTBO (mampuMep, ayKcWH) pasiMYHBI M BMECTE ¢ TEM HMEIOT
CTPOTYIO BHIOBYIO CIeTNIIHOCTE.

TopMOUB! KHBOTHHEIX IIEPEAIOTCS IO MERTKAHEBBIM RUTKOCTAM
i depe3 TOCPeJCTBO KPOBEHOCHOH cimcreMbl. Uallle Bcero omm ABIA-
jores crmenuumueckuMu peryuraropamm obMeHa. OjHako depes maMe-
germe MeradoruaMa OHN BINAIT TAKKe Ha pocT M ¢opMooGpasoBa-
ume pAa3NUYHBIX dacTedl oprammama. Hambomee w3yTeHEI TOPMOHE!
meramMopdo3a y ININHOK HACEKOMBIX I y JUYMHOK aM(nluit m ropmo-
HH MJICKOMHTAIONNX, M3 KOTOPHIX (opMooOGpasoBarenbloe 3HAUEHIE
AMEIOT TIOJIOBBIE TOPMOHEL.

2. Topmonsr MeTaMop(o3a y HaceKOMBIX

JInHbKa IAIWHOK HACEKOMBIX U X MeTaMopdo3 KOHTPOTUPYIOTCS
0o MeHbIIeHl Mepe TpeMsA pa3NMUHBIMU OpPraHAMU BHYTpEeHHEH CeK-
pennu. B roloBHOM Mo3re MMeOTCS CIEUATH3IPOBAHHEIE HEHPOCEK-
peTopHble KIeTKM, KOTOPEe (PYHKIMOHMPYIOT IEPHOIHYECKH U Tepej
KajK[ofl TUMHBKOH, a TaKiKe mepeyj OKYKJIMBaHMeM, OTHAIOT CBOH CEK-
per B KpoBh. B mepemHErpyx#M INIMHKA pPACIONaraercs pa3BeTBIIeH-
Hasi OpOTOpaKalbHas jKeIe3a, OTHAIONAs CBOM CEKPEeT BO BpeMsA
INYMHOYHOTO PA3BUTHA, BIUIOTH {0 IOCHeHeil TWHBKI, Tiepe OKYRIM-
BanmeM I, HAKOHEIN, BO BpeMs MerTaMopdo3a, K KOHIY KOTOPOTO 3Ke-
ne3a gereHepupyer. B romose, mosagum roJoBHOTO MO3ra, IOMEIIAiOT-
cA TapHbIe JKeNe3NCThle OpraHbl — «Hmpuieskamme» Texa (corpora
allata). 9Tm smenessl YHKUMOHUPYIOT TaKKe TNEPHOAHIECKH, BBHINE-
Jsist cBOil ceKpeT KO BpeMeHH KayKfoil muHBKN. OmHAKO B OTINYHE OT
HeifPOCeRPEeTOPHON :KeNe3sl oHM Tiepefs MeTaMopgosoM ocTaloTcd He-
RearenpasiMA. TakuM o0pas3oM, Bce DTH JKeNE3Hl OTIMIAIOTCA HEPHO-
AMYHOCTHI0 (DYHKIMOHUPOBAHNS, HPUIEM B KaJKIOM TepHOEe pocTa
Panbire HagwHAETCA AKTUBAIUA HEHPOCEKPETOPHLIX KIETOK, a IO3xHee
BCETO, KO BpeMEHHU JUHBKW (32 MCKAYEHHEM MOCIeIero mepmoaa),—
corpora allata. HopmanbHoe passuTre B MeTaMop03 BO3MOKHBI JINOIb
pu B3amMmopelicTBIM BeceX OPraHOB BHYTpeHHe#d cexpermu.

HaveHWe JTUX OPraHoB BuAHO m3 ciemytomero (puc. 22). Ecanm

Y MOIOmBIX TyceHWI ONEDAaTHBHEIM IyTeM yHAamuTh corpora allata,
10 manpneiimme AMHBKE BHINAJAIOT, POCT MPEKPAIIAeTCs W HACTYIIAeT
UpesxpmeBpemennoe okykmmpanme. [l0TygaoTcs coOTBETCTBEHHO yMEHb-
UlenHEle KykoMKM, W3 KOTODHIX BBUIYVILIAKTCA HeGOmbmme, HO BIOJ-
He npomoprmonansubie Gaboukum. Ecam ke Takoil rycenmime BMecTo
YAUICHHBIX jKese3 mepecajuTh B BaJHIOI 9acTh TeJa JKEIe3s OT
ADyroit rycemmumpr, TO PoCT M JMHBKA IIPONOJIKAITCA HOPMAIBHO.
G GonpwuM TyceHWIaM B Hagalle HOCIEJHEr0 BO3pacTa Iepeca-
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RATH corpora allata, B3sATBIE OT MOJOMBIX IyCeHHI|, TO POCT M JIMHIbKy
mpogomkawTes cBepx HopMmbel. [locme orykmmBaHmA momxydarmoTes
ruraBTcKie Gaboukn. CoreloBaTelqbHO, TOPMOH, BBIXEJNSEMBIH corpora
allata mopMampHO TMpemATCTBYyeT HacTymIeHmio Meramopdosa. Ilocue-
[OBATEIBHEIM PAMOM APYTHX SKCIEPHMEHTOB ¢ TepecagKaMm jKeles
JIOKa3aHO, 9TO TOPMOH HEMPOCEKPeTOPHBIX KIETOK JNIIh aKTHBUPYer
CeKpeTOpHYI0 (YHKINI0 IPOTOPAaKalbHO# sKelesbl. I'opMom 3Todt sxe-
nesbl 00yCIOBIMBaeT Ipeo0pPasoBaHUA TKaHEH 10 TOCIefoBATEIbHBIM

Puc. 22. Bausnue ydasenus uau dobasaenus
corpora allata y eowunnoii moau [Yoddumne-
ToH, 1956]

1, 2-— KapJMKOBble KYKOJIKHM, o0pasoBaBllIuecHa
B pe3yibTaTe yIaJleHUa corpora allata y JImuuHOK
IIT m IV BO3pacToB; 3 — HOPMAQJbHAA KYKOJIKA;
4 — ruraiTckasg KyKoJika, ofpasoBaBlIasfca B pe-
3YJbTaTe WMMINIAHTALWU Ho0aBOYHBIX corpora al-
lata, B3ATHIX OT MOJIOAHX JIMYWHOK, JIMYMHKE Ha
CTaJNU HOPMAJIBbHOTO OKYHKJIWBAHMUA

sramaM Meramopdosa. IlperpamjeHne ee [meATEIBPHOCTH BHI3BIBAET
0CTaHOBKY B pas3BUTHH — puamaysy. l'opmon corpora allata ypmepmn-
BaeT IporpeccuBHBle IpeobpasoBaHus B paMKax JuueK. TOXbKo IpH
IpeKpaleHyy IX CeKPelun HacTylnaeT OKYKJIMBaHWEe, a TOCIe OKYH-
NUBAHUA, IOf BIHAHNEM TIOPMOHA MPOTOPAKANBHON JKENe3bl IIPOMC-
XOAUT PA3BUTHE HMATMHANBHBIX A#CKOB. B pmeficTBmTeapHOCTH COOT-
momenusi fartopos meramopdosa elfe HECKONBKO choskHee. Bo-mep-
BHIX, POJb OpraHa BHYTPeHHEH CeKpeIrMy WrpanT TaK:kKe JerKau(le
mo3ajf{i MO3ra HepBHBIe Y36l — corpora cardiaca, a Bo-BTOpHIX, HA
qucIo JNHEK W HacTymieHme MeraMopio3a BIAMSIOT M BHeINHHe (PaK-
TOpHI, B ocobennoctu nuranme nuanHOK. Corpora cardiaca cocrost M3
IrIuu U HePBHHIX KjiIeToK. K HuM, Kak m K corpora allata, moctymaer
HelipocekpeT Io HEPBAM W CTEMYJIHPYET WX COOCTBEHHYIO CeKpeluio-
Cexper ofpasyercs mpu yuactun [HK sgep w PHK nmasmer BO
BpeMs NNTAHUs TyceHHUIN. Bo Bpema nmnHer émessl HaxogArcA B
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[OKOSANIEMCA COCTOSTHAN ¥ TPOMCXONUT MUTOTHIECKOE DPasMHOKEHIe
KIEeTOK.

TopMoHEI MeTaMop@ossl Yy Ppa3HBIX HACEKOMBIX, [O-BHIAMOMY
O(MEAKOBHL. Y B3pocabx rycemun Bomuunoil momnm (Galleria mello-
nella) ynaeTcsa IONYYATH AOMOXHNTENBHBIE THHBKE (I POCT) IyTeMm
mepecafku (mMmraHTanum) corpora allata, B3ATHIX He TOIBKO OT
ryceHNN Apyrux 6afoder, wo m or muwumHOK kyka (Tenebrio moli-
tor) M fa’ke OT HACeKOMHIX ¢ HemoJuHBIM Mertamopdozom (Carausius
morosus). OcHoBHEIM akTHBaTOpOM MeraMopdo3a ABJIAETCS TOPMOH,
BBIIIAEMBIN POTOPAKAIbHON JKelle30l. ITOT TOPMOH YHAIOCH BEITe-
guTh OYyTEM JKCTPardpOBAaHHA M3 KYKOIOK TYTOBOIO UIEIKONpAKa W
HOJIyIUTh B KpHCTALINIecKoM BUme (pileMeHTapHBIH aHaJW3 maer
aromubtii  cocraB  CuHq3040). Ilosyuenusii dmeTeIi  ropMoH —
SKAM30H BHI3HIBAET B KYKOIKAX JNPYTHX HACCKOMBIX € YHXATCHHBIMI
jcelle3aMd M B H30MMPOBAHHBIX OpPIOUIKAX pPasBUTHE WMAardHAIBHBIX
IUCKOB.

Kax mokassiBaer pam omblTOB, TOpMOUET MeTamMopd03a OKa3BIBAIOT
JUIATeNbHOE BIMAHUE Ha passuTue. B otamame or spiaenuii meobpaTu-
MOil [leTepMUHAIUN, KOTOpasg TacTo HaOGIoTaeTcsa B 3MOPHOHAILIOM
dopMo0oOpa3OBaHNN MO3BOHOYHBIX }KUBOTHBIX, Y HACEKOMBIX, MO-BIJ{H-
MOMY, BCE TaKue Ipeo6pasoBaHuss MOTYT B HKCIEPHMEHTE BEI3LIBATH-
¢S TIOBTOPHO, MHBIMY CIOBAMHU, TKAUW He TepPAIT CBOH KOMIETeH-
mun. Hak mokasamo, ropMonbl Meramopdo3a JUINEHB BUI0BOIl cie-
mngurn. HaoGopor, peakuums Tramedl oKasbiBaeTca ClHenuPHIHOMN,
Bupnosas cmenuduka 8aBUCHT TOJNBKO OT YHACIEJOBAHHON HOPMBI
peaxIiI.

3. Meramopo3 y ampudmit

AMPubnn pa3BUBAIOTCSA, KAK TPABUIO, B Boje. V3 OTIOReHHOH B
BOXY WKPBI BEIKIEBBIBAIOTCS JNUIMHKYN, HPUCHOCOOIEHHBIE K BORHOIL
BN — OHW AeImIaT jKalpaMu m o0Iamay0T HemapHON ITaBHNKOBOR
CKIaJKOH W XBOCTOM KaK OpraHaMé TuiaBaHusA. Bapociable aMubmu
JRUBYT GoNbIIedl 9aCThI0 BO BJIAsKHBIX MECTAX Ha CyIle — ONY JBIIAT
TerknMu (M KoMeil) ¥ mepemBUTaiOTCA ¢ MOMOILIBI0 MEPegHUX W 3af-
HnX womeunocreir. Ilepexom oT IMINHOYHON MMU3HE K HA3EeMHOBO3-
AYIUHO# JKUBHH B3POCIOTO JKUBOTHOTO COIPOBOMKIAETCH J[OBOJIBHO
OypHoit  mepectpoitkoit — meTaMmopdosom.  Ilocaemmmii  moctmraer
0cobennHo GOJXBIIOH CHOMKHOCTH y GecXBocThIX aMPulmit — aATymex
I jKal, Tak KaK y HUX KOPEHHBIM 00pa3oM MeHgeTcs W CHocol
Uuranys, a cIefOBATEIHHO, MEPECTPAWBAITCA W OPraubl IHUINeBape-
Huss, B cBasu ¢ mepexomoM K BO3AYIIHOMY NHIXaHuio y Beex aMmu-
fuit Bo mpems Meramopd03a IPOMCXOMAT 3HAYUTENBHBIE MH3MEHEHIUS
B KpoBooGpamiennm, uaMeHseTca W CTpPOenme, a TakMke I OKpACKa
Roskm. Ilpoumexomar m Mmorme papyrme uamemenusa. OfHE W3 3THX
U3Menenuii wWMeloT WporpeccHBHBIA Xapakrep (pasBuUTHe OpraHoB
B3pociioro xmBOTHOTO), KPyTHE — PETPECCHBHEN (pefyKIus JHIH-
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HOYHEIX OpPraHoB). Bce oHE mNoxydalor pasiuyHOe BEIDAMKEHHe p
PasNNMYHBIX TKAHAX ¥ opramax. U, onmako, Bce TN M3MEHEHMS Ompe.
JeNgIoTeA MOCTYILNIeHNEM B KPOBB OJHOTO TOJBKO TOPMOHA, BHIensge-
MOro IMUITOBHIHOM skejesoit. Feam ypamnth y IHYMHKN IMMTOBHIHYI
Menesy, JUINHKA TPONOJKAaeT pactd, HO MeramMopdo3 He HaCTyHaer,
Ecnm e Taxkoit HeHOpPMAJNbHO OONBIION JTHYWHKE BHOBDb IEPECATUTH
KYCOK IMATOBHIHON 3Kelesbl, T0O BCKOpe HadYHETCA €€ HOPMAalbHoe
mpeBpamieHne Bo Bapocayio ¢opmy. C apyroii cropoHBI, MOKHO Mo-
JoMoM, eIme jaleroir or MeraMopdosa JNNUMHKE BBECTH TOPMOH
IMATOBUAHON Kele3bl, M OHA IPUCTYIUT K MeraMopdosy H Moimker
OPEBPATATHCH B MUAMATIOPHOTO JATYITOHKA MM TPUTOHA. BBemenmey
ropMoOHA IMUTOBUAHOH sKele3bl MOIKHO 3aCTABUTH MPOJeNaTh MeTaMop-
03 ¥ GOJABIIOTO AKCONOTIH, KOTOPHI B aKBapUyMax pasMHORaerca
B JIMYMHOUHOM cocTosHuM (HeoTeHus) u (e3 TAKOTO BMEIIATEeJNbCTBa
He TIpeBpam@erTcsa BO B3pocayio gopmy — ambiumcromy. B ormimume or
ABIeHNA SMOPMOHAJNBHBIX HWHAYKOUI BO3PAacT pearmpylomed THaHn
He UMeeT, CIeNOBATEIbHO, OOJBINOro 3HAUEHHA — THKAHHU JIUYNHKY
TIOYTH BCETIa «KOMIETeHTHHI» pearupoBaTh MeramopdosoM. ¥ caia-
MaHADH BO BpeMsa MeramMopdosda B0J0THCTAs OKPACKA PaNYRAHbI
MeHseTcH Ha yepHy0. MOKHO MOJIOMOH JNIMHKe MEPECafuTh a3 of
Gombmoii, roToBoli ¥ MeraMopdosy, mim, HaoGOpoT, CTAPON JIMYMHKe
mepecafuTh a3 or Moaomoi nmumArud. B obomx ciyuagx Meramop-
$os mepecaykeHHoro riaasa (mouepHeHWe pANYIRUHBI) TPOUCXONAT
TONBKO OFHOBPEMEHHO ¢ MeTaMop(o30M BceHl JUIMHKU — XOBAWHA.
HeficTBylomuit aredT — ropMOH He HMeeT BIUMOBOH CHEMUPITHOCTH.
MHenesa amPubunm MomeT ObITL 3aMeHeHa MUTOBUANON jKeIE30ii I0-
6oro mpyroro yKUBOTHOTO — PHIOB! miau MieKommratoniero. sHesesy He
00513aTeIBHO TIePecaykRUBaTh, MOKHO IPOCTO KOPMATDH JIHYUHKY KY-
COYKAMH ;Kelesbl. BrismBaror MeramMopgos, ofHaKo, He TOIBKO caMa
IATOBUHAS JKeJe3a, HO ¥ MOJyuaeMble u3 Hee DKCTPAaKTH, B 0co0eH-
HOCTY BHIAEJIEHHLIA B KPUCTALINYECKOM BUJ€ YMCTHIA TOPMOH — TH-
porcun (KOTOpPHIA sareM OBLI TONyueH W CHHTeTHdecK:m). B cocras
mocaeaHero BxoputT ion. OKasbiBaercs, PAJ OPraHUTeCKUX U JasKe
HeOPraHWvYecKNX CoeJUHHEHUI, cofepsKamuXx ion (BKIOYAsS TmeThlil
fioy), Takike BBI3bIBaeT Meramopdos. TakuMm o6pa3om, caM TOpPMOH
MIUTOBUHON JKeNessl JumeH 0c000i crueMu@UUIHOCTA, XOTA U He
Moxer OHTH 3aMeHen JIOOHIM npyruMm paspapassuTeideM. OnHaxo ero
meiicTBHe cTporo cuenm@mumo. dra cmeruUKa BLIpazkaeTcA B ABYX
pasamunablx gopmax. Bo-mepBRIX, BBIABIAETCS 0pP2aHOTUNUYECKAS
onpedeseHHOCTd peakylll, T. €. PeaKIyUa Pa3iuyHa U CTPOro cleny-
dudnaa B PasIMYHBIX OpraHaX, KOTOphie MPOMIedBIBAIOT Kaskabiil CBO
XapakTepHHH 1A Hero myTh mpeobpasosanuii. Bo-BTopHIX, Hen3MeHHO
BEIABAAeTCA U eudosas cneyugura peakyuu. Ilpm Beex ompiraX
TMepecajiky MeKAy pasHLIMU Brupamu aMmubuit mepecaskemnas wacrb
npoxomuar MeTamopdo3 ONHOBPEMEHHO ¢ XO03AHHOM, B KOTOPOTO OHA
OpuTta TlepecakeHa, ION BJANAHWEM €r0 IIATOBUIHON JKejespl, HO
Q6HapyXMBagT HMMEHHO Te BUJOBLIE UePTHI, KOTOPbIe CBocTBEUHH
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gufy — AOHODY, OT KOTOPOro B3AT TPAHCHIAMTAT. Bunosas cneumbn:
xa ONPEENACTCS, CIe0BATENBHO, HCKIIOIATENBIO yHacaedoganHoll
Lo PMOLL KAETOUHBLE pearyuil. Bce cumerumguueckne peariun SIBJIAIOT-
csi BHPUKEHHEM B3aUMOJEHCTBUS MEXAY SAPOM M LHUTOINIA3MON B
AHHBIX YCIOBHAX KieTounoit muddepenimanum m ofMeHa BemecTs.

TopMOH INUTOBMJHON jKelesb! HMeeT HeKoTopoe (opMooOpasoBa-
refbHOE 3HAUEHNE M Y NPYIHX JKUBOTHHIX (IMHbKA y TTAI), B TOM
quene Wy deqoBeKa (IpH HeJOCTATOYHOCTH (DYHKIHH INMTOBHIHOM
see3bl TPOMCXONMT B33[EP/KKA POCTA ¥ PA3BHTUA — KPETHHUBM).
OpEAKO OCHOBHAA (DYHKIWA INUTOBHUHO} jKelNe3El COCTOUT B pery-
AN HHTeHCUBHOCTH 00MeHa BEMeCTB BO BCEM OpraHH3Me.

B usBectHo#l cTemeH:m $opMooOpazoBaTeNbHYI0 (YHKIUIO HECeT
§ TOAMO3rOBafA Keje3a — rumodus, KOTOpasg TPOLYIHPYeT, HAPILY
¢ OPYTEMH TOPMOHAMHU TaK:ke CHelUaTbHBINA rOPMOH, PeTyIHpyIoImil
poct. Ilpn meHOpManbrOCTAX B QyHKIUA rumodusa y YeloBeKa pas-
puBaloTcA JTuG0 Kapaukm, Aub0 BeNWKAaHBI — aKpoMeradbl. I'mmodus
BHIEJISTET TaKKe TOHANMOTPOIHEIH TOPMOH, BIUAIOINUI HA AeATENb-
HOCTH TIOJIOBHIX Kejde3, & 4epe3 HTO U HA pPA3BUTHE IIOJNOBBIX IIpU-
3HAKOB.

4. TloaoBbie ropMoHBI B HOPMOOGPa3OBAHME

Y OGonpUIMHCTBA JKUBOTHBEIX TIOJNOBHIE jKeJe3bl HMeT BechMa
Aproe (hopMooOpazoBaTesbHOe 3HAUeHWe. PasBuBamommecs IO BIHI-
HIEeM TIOJIOBHIX TOPMOHOB BTOPHYHEBIE IIOJOBHIE MPHU3HAKKA 0COGEHHO
BRIPA3UTEJIFHEl ¥ MHOTUX ITHI[, & HePe[KO W y MieKomuranmux. Bo
MHOTEX CIyYaAX CaMNIbH U CAMKH CIUIBHO OTIAYAIoTCA II0 CBoell
BHeITHOCTH — 0o 00miefl BenuumHe m (popMe Teda, OKPACKe IepheB
WIN IiepcTH, PAasiudAbM TMPUAATKAM um BEIpocTaM (rpeGmu, IITOpEL,
lepbsi y MTHUI[; POra, OGUBHA, KIAHKHK y MIEKOMHTAIONEX), TOIOCY,
NOBeeHNUIO ! T. II.

OnniThr KacTpamuy WIEN, a TaK:Ke JKCMEPEMEHTH ¢ Tepecajroil
TOJIOBBIX JKejie3 TOKA3and, 9T0 (POPMBI 3aBUCUMOCTH PA3BUTUA BTO-
PUYHO-TIOJMIOBBIX TPU3HAKOB OHIBAIOT PasjImyHbLIME. TakK, HampuMmep,
Y JoManrHuX Kyp TOJOBHBIE TmpumaTku meryxa (rpeGens, Gopomku u
CepesKKH), ero IeHHe W T[0BefeHre PasBUBAOTCA MON BIUIHIEM
MYJHCKOTO TI0JI0BOTO TOPMOHA (3aBUCHMBIE TOJNOBHE WPUIHAKA 110
M. M. 3aBamoBcromMy), a ApKkoe omepenie HmeTyXa ¥ ero MITOPH pas-
BUBaloTca m Ge3 BAHMAHMSA TopMona (HesaBHCHMbie TONOBBIE TpHU3Ma-
km). C pgpyroit CTOPOHBI, JKeHCKHH II0JIOBOII TOPMOH IIOAaBJISAeT pas-
BHTHe My;KCKMX He3aBHCUMBIX IPHSHAKOB, T. €. HINOpP W METYHIBETO
Ollepetns, n CTUMYJUPYeT PasBATHE ANIEBONA, TUIUIHOTO TOJOBHOIO
Y0opa m omepenums wypumbi. Bmecto mepecankm sgesies MOKHO TpPO-
U3BOMUTL MHBEKIINN BHITAKKE DTHX jKeyes.

Honosrie ropmonsr ammenst BupoBoit cmeruuunoctn. OHm, Ha-
Upumep, ¢ ycmexoM MOTYT OBLITH 3aMeHeHBI TOPMOHAMH MIEKOTIATAIO-
X (Brniowas wemoBeKa) WM CHHTTHIECKAME TropMOHAMH (TecTo-

10 m g IImansraysen
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crepomoM 1 3crpoHoM). Onmako meiicTBHe WX CTPOTO CIEIUPUINO, Kay
1m0 Mecty u ¢opMe peakmuu (uro 3aBuCHT 0T AUPGePeHIIpOBKy,
pearmpyionieii TKaHH), TaK I 10 BHA0Boi ux cmerudure. Ipn m06my
mepecajKax W KOMOMHANMUAX IO BIMAHHEM MY/KCKOTO IIOJNOBOR,
ropMona (HampumMep, YeNOBeKa) B TPAHCIIAHTATE PasBHBAIOTCST Myj.
CKHe T0JI0OBHEe NMpM3HaKW (HampuMep, olepeHme) TOr0 BUA M Hag
TOH TOPONB UIW MYTAaHHUM, OT KOTOPOH B3AT TPAHCIIAHTAT.

Takme jKe dKCHEPUMEHTLI TPOBOJUINCE W HAJ JAPYTEMHU II03Bo-
HOYHHIMY, HAYUHAS ¢ PHO U KOHYAsd MJIEKONUTAIONIUMU. B ciayuae
BHPQKEHHOT0 IIOJOBOTO AUMOP(U3MA KACTPHPOBANHBIE CAMIBI Mie-
RomuTalomux mpnobperaror Hapap camku. G gpyroil cropomm, u y
CAMKY TION BJWMSHWEM MY’KCKOTO IIOJOBOTO TOPMOHA MOTYT Pas3BUThbex
xapakrTepusle cammosbie mpusuakd. (Ilomo0uvle me orHOIIEHHA omu-
CaHBl W Yy HEKOTOPHIX G6eclo3BOHOUYHBIX — uUepBeil, parkoobpasumx,
Mesxpy TeM y HaceKOMBIX TOROOHEBIN jKe IIONOBOM AMMOpPQU3M pea-
Jansyercss He3aBUCUMO OT IIOJNOBBIX kejle3 — KacTpalid M Iepecajika
JKeJe3 He BejyT K NM3MeHEHMIO BHEIIHUX TOJOBHIX OTIHYMIL.)

HansbHeiimme mccaeroBaHNsa HOKa3ajad, 9T0 B OTHOMEHUH II0J0-
BHIX TOPMOHOB HeT KAavyeCTBEHHBIX pasimumii Me:mrpy moaamu. Hax
ANMHWKN, TAK U CEeMEHHUKH TPOAyIUPYyIOT o6a TMONOBEIX TOPMOHA,
HO TOJBKO B pa3HO#l KoumeHTparuu. B pesyiabTare y caMKE IIpeod-
jJajaer JKEHCKEHH ropMoHn, a y camia MyKckoii. Ilpusnaru toro mmi
APYTOTO T0JIa PA3BUBAIOTCSA TOJBKO IOM BIRAHEEM HEKOTOPOTO, Heol-
XO[AWMOI0 I HTOT0 MUHAMYMa KOHI[EHTPAIlAM TOPMOHOB, KOTJA
JOCTUTAeTCA TIOPOTOBEIII YpOBeHH HODMAajnbHOH peaKIuum TaHHOH
TRAHM.

JT0 aeT BOZMOMKHOCTH YACTHYHOTO W3BPAMIEHWSA MOJOBHX DPAas3IH-
qmit 1 o0'bACHsIeT HepeKne CIYYal IepeHoca IOJOBLIX MPU3HAKOB ¢
OHOr0 noja Ha japyroil. ¥ am¢mbHil I0J0BHE jKelie3bl Pa3BUBAIOTCA
BHauaje Kak oboeriosbie ;KeJN€3bl, W y HUX JelicTBUEM TOJOBHIX rop-
MOHOB MOKHO BbI3BaTh IIOJHOEe mpeoOpazoBaHme Toja. ¥y JATYIER I
KBaKII AefCTBMEM TeCTOCTepOHAa CAMKM MOTYT OBITH MpeBpaleHsl B
HaCTOANUX CaMI[OB, KOTODBlE IIPH CKPEIUBAIINN ¢ caMKaMu [AIoT,
OTHAKO, HCKAOYHTENbHO camMoK. OfHAKO IpHMevaTeanlo, 9T0 TOT Ke
pe3yabTaT MOKeT OBITH JOCTHIHYT MDPUMEHEHWeM BBICOKUX KOHI[eHT-
pamuit JReHCKOro TOPMOHA — scTpoHa. Haobopor, y TpuToHOB meiict-
BHEM JCTPOHA CAMIIBI TPEBPANAIOTCs B CAMOK, ROTOPBIE IIPH OILIOH0-
TBOPEHWH CAMI[aME [ai0oT WCKIIYUTEIbH0 CAMIOB. IJTH pearIm!
OTIPeIeNAITCA HACHeACTBEHHOH CTPYKTYpoii kiaeroudoro sapa (XX
Yy CaMOK JATYmIeK u ZZ y caMIioB TPUTOHOB). Y napyrux amguomui
B TOMOGHBIX jKe HKCIEePUMENTAX MOJAYIaeTCd JUIIh YacTHIHAA MAaCKY-
JAUHU3AINAA CAMOK U (PeMUHU3IAIUA CAMIIOB.

Y onemeit pora ABIAIOTCS XaPAKTEPHHM IOJIOBHIM IIPU3HAKOM
3penoro camia. OMHAKO Y CeBEPHOTO ONEHS POra MMEIOTCs U y camKi.
JT0, HECOMHEHHO, HX HOBOIPHOGpeTeline — De3yibTaT BTODUIHOT)
mepeHoca caMmIoBoro npmsmaka Ha caMry. B Casgraax coxpammiach
flajKe MCXOfiHAsA (POPMa CEBEPHOTQ OJleHs, y KOTOPol caMku Gespory
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MaIoKOBLEB, YCTHOE coobmenue). Pora onereit BCer/[a PasBUBAIOTCHA
{10l BIUAHIEM MYIKCKOTO TONOBOTO TOPMOHA, KOTODHIA JOIKEH J0-
orurEyTh KO BDeMEHN I0OBOTO CO3DPEBAHHS U3BECTHOI I10POTOBOIL
KOHTIEHTPAIAH (pwe. 23). MyskcKoil TONOBOH TOPMOH BhHIfeNAeTCA I

caMKH, OIHAKO He JOCTUraeT KOHIEHTDAINU, XapaKTepHOH A
caMIIOB. Y cesepHOro ojemHs UMeeTCs TO jie caMoe, OJIHAKO y Hero
p3MEHIIACh HODMa peaKNunm TKaHed Ha MYJKCKOHl MOJN0BOiI TOPMOH.

5
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Puc. 23. Paseurue pozos y cesepnozo oaens [Mawrosyes]

AB — TIOpOTOBHIll YPOBEHDb PeaKINu y CAsSHCKOrO oneHst; BI' — 1oporoBblil YPOBEHDL DEaK-
OUM y OOBIYHOTO CEeBePHOr0 OJieHA; 1 -— KpUBasgd HApPACTAHUA KOHIIEHTPAIUH MY KCHKOIO
ToOpMoma y caMia; 2 — TO Ke, Yy CaMKH

Mopdorennas peakmua, Bepamamoomagca B 06pa3oBAaHWE  POTOB,
HacTymaeT y HuX Ha 0ojee HU3KOM KOHIEHTPAIEA TOPMOHA BCIEOCT-
Blle CHIJKEHHA HOPOrOBOTO YPOBHS peaKTuBHocTH THaHei. Houmewr-
Panma My RCKOTO IOJOBOTO TOPMOHA CAMKH OKAa3BIBAETCA MOCTATOY-
HOif [l pasBUTHA TUIAYHOTO CAMIOBOTO MpHU3HAKa — poros. Ilpmmep
0PM00GpPa30BaTENBHOTO MEHCTBUA IOJOBBIX TOPMOHOB TMOKAa3HIBaeT
HaM BHOBH BO3MOKHOCTH BO3HHKHOBEHHS KaueCTBEHHBIX Mpeolpaso-
Banmii Ha OCHOBE WHCTO KOJMYeCTBEHNBIX PA3IWIWi U 3HAYEHWE IIO-
POTOBEIX  ypoBHe# UIA  OCYIIECTBIEHUS  W3BECTHBIX  DPEeaKI[Hil.
Menesrr BHyTpeHHel CeKpeln M3ydyeHs Y deloBeKa U y MIEKO-
urarmmx Topasjo Jydlle, yeM Yy APYTUX JKUBOTHBIX, 1 HOKA3LIBAIOT
HaM merNI0YNTeNbHO CHOKAYI0 KapTHHY WX B3amMojleiicTBUA, 0XBa-
ThiBaromero Kak CTUMYJANNIO, TAK M TOPMOMKeHHe CEKPeTOPHOMH
VORIUN. JHAOKPUHAbIE PEryJAlNM HAXOAATCS TalKe 07 KOHTPO-
TeM HepBHOH CHCTEMH M COUETAIOTCA ¢ BIMAHWEM BHeMIHUX (PaKTo-
POB. Ecnm orpammumsarhea nmmib  paceMorpenmeM MopdoremHoOro
BIUANMA moMOBLIX kese3, TO (QYHKIMA IOCIEHUX KOHTPOJMPYeTCH

P
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mpesKfle BCero JMEeATENLHOCTHbIO Tepenmedl momn rumodmsa. VMenmng
TOPDMOH IlepefHed AoiIW rumodmsa CTUMYJIEpyeT I0JI0BOe CO3PeBaiimg
U OIpefielsier TMEePHONUIAOCTh (PYHKOUM TOJIOBHX jreined. DyHRnug
rumousa, co CcBOeil CTOPOHBI, KOHTPOJNUPYeTCSA HepBHOH chcTeMoir
a Yepe3 HOCPeCTBO OPraHOB WYBCTB TaK)ke W YCIOBHAMHE BHEIIHej
cpenbt. Cpemu akTopoB mochefqHel, OMpefesONHUX IOJOBYIO [es-
TeJbHOCTh, O0co0oe 3HadeHHe WMeT TeMIepPaTypa, IATeJIbHOCT,
CBETOBOTO JHA, a TaK/Ke HEIOCPE[CTBeHHEE B3PUTeJbHLIE, 3BYKOBLIg
BOCIDUATUA ¥ 3amaXu, AOHOCAMMEcsT oT ocobell apyroro moma. Kag
BUJIHO, CHCTEMa B3amMo3aBHCHMMOCTell, ompefendromas ¢opMoolpa-
30BaHME, & B TOM UHCJe M IPOI[eCCH II0JO0BOTO CO3PEBAHUA W PAa3BH-
THA BTOPHYHBIX IIOJOBHIX IPH3HAKOB, B BLICIIEH CTeIeHW CIOMKHA,
Ina pasGupaeMBIX HaM# BOTIPOCOB BAKHO OTMETHTH, 9TO TO MeHBIUeii
Mepe depe3 TOCPEJICTBO HEPBHOH CHCTeMH OCyIlecTBIsgerca @ 0Opar-
Hasg CBA3b, T. €. KOHTPONDb HOJOBHIX PearIuil, 32 KOTOPBIM CJIeyer
UX PEryJAmus cO CTOPOHBI TUmofusa.

OOparHass CBsASH OCYIIECTBISETCSI WHOTAA U 110 TYMOPAIBIBIM
OyTAM OT BTOPHYHBEIX TONOBHIX IpU3HaKoB. Tak, HaIpmMep, y Hery-
X0B, KaK MH 3HaeM, rpeGeHb PasBUBAETCS O] BIASHUEM II0JOBOTO
TOPMOHA, BBIfeldeMoro ceMeHAnKaMu. OnHAKo HAa H3BeCTHOH cramym
pasBuTua rTpeGeHb OKa3HIBaeT YiKe 3ajlepyRuUBaloniee BINAHUE Ha
pasBUTHe CeMeHHUKOB. 3aeP:KKa B PasBUTUM CEeMEHHMKOB BBHI3BIBAET
npeKpalieEne pocta TPeOHA. Ecinm ymanmts mojoBble jKele3sl — pe-
myuupyerca rpeberb. Ecau e ypanute rpebeHb — ycmamTCA POCT
skenes. B maumom ciydae, clefoBaTeNbHO, MMEETCH OTPUIATENBIIAs
o0parHasa cBa3h OT rpe0HA K TOJOBEIM jRedesaM. Takaa opma cri-
3W XapaKkTepHAa [JsA 3pPeJIOT0 OpraHm3Ma M BefeT K IOMIIepIKaHuIo
[IO/IBMIKHOTO PAaBHOBECHsA B CHCTeMe, NOCTHUTIIEH CTAI[MOHapHOTO CO-
cTogumA. BeposTHO, TAKOBEI K€ COOTHOIIEHWA M IIPH PA3SBUTUM POroB
y ouneneir. Momosnbie, pacTymue pora oleHeil (IaHTBI) ABIAIOTCH,
HeCOMHeHHO0, OpraHaMy BHYTpDeHHEHl CeKpeuu#, TOPMOHBI KOTOPHIX,
TO-BUAMMOMY, CIY3KaT CPeACTBOM KOHTDPOJS HMX pPOCTa U PA3BHTHA,
OCYIIECTBIAEMOTO C TOMOILI0O CeKPeTOPHOl (YHKIUU IIOJOBHIX
JKeNe3 (BeposITHO, Wepes IOCPeCTBO rHIogusa).

Ha mpmMepax meiicTBHA HEKOTOPHIX TOPMOHOB y JKUBOTHBIX Ml
YCTAaHOBIJIM BHOBBH HaNWdmMe TeX K€ 3aKOHOMepHOCTell, KoTophie yiie
oTMevalnch HamMu IpH pasbope gopM B3amMomelicTBUA dacTeit B pas-
BHTUZ 33POABIIA W IPH PACCMOTPEHHWH TOPMOHAINBHBEIX DPerysiamuid ¥
pacrernmii: 1) oTcyTcTBHe BUOBOW CHEIUPUUHOCTH WHIYIUPYIOMUX
BemecTs (TOPMOHA MM MHAYKTOPA) ¥ IIAPOKYK HX 3aMeHseMOocTd
PANOM XHMHUYEeCKH CXOJHBIX BeIecTB; 2) HAJWTIWe OPraHOTHIHIHOH
cuermu(UKE peaKmuu, 3aBucAMedl or AuQPepPEeHIUPOBKA pearupyo-
mei tkamm (rpebens, Gopomka), m 3) CTPOryI0 BHAOBYIO clemugud
HOCTh pe3yinbTaTa peakuuu, OoupelelsdeMyl0 YHacjaemoBanmoil €€
HOPMOII, XapakTepHON IJIA Buja, IOPOLBI, MYTAI[UM.

Cregyer eme OTMETUTh gBHYIO 3aBUCUMOCTH Bcell cumcTeMbl TOP-
MOHAQJIBHOH PeryJialud 0T BHeNIHX (HaKTopoB, Aaionieii m3pecTHYM
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HacTPOIKy BCeMy opranmsmy B mesioM (Ha Temmeparypy, IHITY, CBET
g 7. L). 910 ACHO B OTHONIeHHH rumo(n3a, IUTOBHAHOI U IIOJOBEIX
meaes. Ilpm Mamoit coermuduuHOCTH WHAYNUPYOIOEX BEIIECTB N
ropMOHOB €CTeCTBEHHO, 4T0 (DaKTOpaMH, OUpPeleARIIAME coeluuKy
MmopPoTeHeTHUeCKUX pPeaKIdH, ABIAITCA, ¢ ONHOH CTOPOHEI, CIIEIIH-
¢maeckume fopmnr obmera B auddepeHIPOBARAKX TRAHAX (0praHo-
TUOAYeCKass crenu@uKa peaknuyu) M, ¢ APYTrOil cTOPOHSHI, cHernuduKa
KIeTOYHOTO 00Mena, KOHTpoJMpyeMas yHacleNOBaHHBIMEU cyOcTaH-
MMAME SIAPA B IUTOINIA3Mbl (HacjaeJCTBeHHAA HOPMA DEaKIU).

T'maBa V

B3ANIMOJIEVICTBIE
MEKIY AMPOM W IIUTOIJIABMOU
KAK OCHOBA CHEI[UOUYHOCTH
®OPMOOBPABOBATEJIBHBIX PEAKITU

Becw paccmorpennbiii Marepwan moKasbiBaeT HaM:

1) saBucmMoOCTb CTPYKTYpH AiIa HIH 3adaTrka oT (AKTOPOB
BHETIHEH cpefbl, IUTAIUX NaHHOe SAAI0 WX 3a9aTOK;

2) sasmcuMmocTh OpMO0OOPAZOBAHMA 0T CTPOSHHS HCXOJHOI'O
Marepmasia — AWIla WIM 3adaTka, WNMeIOMEro 10 MeHbIlIeil Mepe
IONAPHYI0 CTIPYKTYPY € COOTBETCTBYIOIMM paclpefelleHneM HeKO-
TOPEIX 6oJiee MM MeHee AKTHBHBIX BENIECTB;

3) smadenme (OpPMOOOPa30OBATENBHBIX [BUIKEHMIl, IPUBOMAIIMX K
HOBBIM COOTHOIIEHWAM ¢ BHeIIHeil cpefioll, K HOBBIM B3aUMOCBA3AM
Me/KIy 4acTAMMN CaMOT0 3apOJbIIia MM 339aTKa;

4) sasucumocTh (PopM0o0GPAZOBAHMA OT TIOJOKEHHS W B3AUMO-
AeiicTBUsI PABIMUHBIX dYacTelf, MPH KOTOPOM TIPOUCXOAUT Iepemada
AKTUBHEIX BEIIECTB IUTOILIA3MBI OT OfHOI wacTu K Apyroit (MHIYK-
nust), a Take 00MeH IPOXYKTaMH MeTaboldusMa;

5) smavenme oOpATHHX CBs3eil MeMK/y Pa3BUBAIOIAMCS 3a4aTKOM
U OPYrEMH YacTAMA OpraHa HMid 3aPORBINIA, OMpeesaIUMH ycTa-
HOBJeHWe HOPMAJBHBIX COOTHOIIEHUN MEKIy HUMH. ITH CBI3M MOTYT
IPOABAATECA BO B3aMMHOI CTUMYJSAINY, BeAynell K HPOTPecCUBHOMY
PassurTmio Bceit cwerembl. Ilo Mepe qoCTMIKeHHA H3BECTHOTO YPOBHA
PassuTHA TaKoe B3amMOpelicTBHME WPEKpPAI[aeTcad WM 3aMeHsaercs
00paTHOI cBA3BIO, KOIJa OfHA YacTh OKA3HIBAT HA JAPYIYIO TOPMO-
3filliee BiIMANNE;

6) Mamyio cremudmuHOCTH BeI[ECTB, OKABBIBAIONINX CTHMYJIHPYIO-
Wee mam TopmosAniee BAMAHKe Ha pasBuTue. Iti HopPMOOGpPasyomIme
BellecTBa NUIIeHH BUAOBOH crmenuUYHOCTH, T. €. MOTYT OBITH 3ame-
HeHbl awanormYHbBIMHA BeIIecTBAMH JAPYTHUX, MONYac OYEHb MaleKux,
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oprammsMos. J3 wumEAyIEpyOIMUX BellecTs HaumGolbllee 3HAYCHIE
uMeroT Gelxu W HYKJIeoHpPOTeHis. B clyJae TOPMOHOB 3TO OTHOCH-
TeJbHO IIPOCTHIe XHMUYeCKHe COeNUHEeHHs, KOTOpble MOryT OBITH
3aMeHeHbl JPYraMu cXogHeMu coegumHeHuUAMEH. C Apyrofi cTOpOHH,
HeIb3sd TOBOPHUTH O TONHON HecHeNMI@UUHOCTH TAKHX BeINecTB —
B RRIOM Cliydde TUMTUIAAS PeaKINsS BEI3BIBAETCA TOJNBKO OIIpejeleH-
Holl wareropueil xumwdeckux cybcranmuii. Ilo-BumpuMomy, HeKoTOpDHE
pearknuu TpeGyIOT IJA CBOEr0 OCYI[ECTBICHUA HAJXWIHA OIpPeseleH-
HBEIX HYKJIEONPOTCHIOB;

7) cmenuduKa PeaKIUM, ecid OHA TONBKO MOKeT Peal’m30BaThes
T. €. ecam MMeIOTCs Tpebyemble A HTOr0 YCJIOBWS, KAk BHEIIHWE,
TaK W BHYTpeHHUe, BRIIYAA HaJMYMe WHIYKTOPOB M T. IL.), OUpeje-
JeTCA, OMHAKO, WMCKIUATENbHO pearupyloIuM MarepualoM. ITH
peaknuyu o0HAPYRUBAIOT, BO-IEPBHIX, BUOBYIO, MU, TOYHEE, TEHOTH-
MHYeCKY0, crenuUKy ¥, BO-BTOPHIX, OPraHOTHIMIECKYIO CIerugu-
Ky, Pa3iINyalon(yiocs B PA3HHIX TKAHAX W OpraHax.

Buposas, miuu, TodHee, reHoTHIMYECKAS CHeINPAIHOCTD PeaKIUN
(racasch He TOJBKO BH/OBBIX, HO W PACOBHIX M MYTAHTHBIX NPH3HA-
KOB) ompepesasietcs (KoHTpoampyercsa) reHormmoM. Opramormnuue-
cKasd crenuuKa ompefelAeTCS B3aUMOJIeNiCTBIHEM dYacTeil Ha OCHOBE
yiKe cymecTByomux auddepeHITpoBoOK.

B o6meii gopMe MBI MOKeM CKasaTh, 9To Bee dopmoobpasoBanme
MOKOUTCA Ha YHACHe[OBAHHON cTPyKType Aia, Ha ee B3auMoneHcT-
BUV ¢ BHeNIHed cpeiloll ¥ Ha B3amMOJeHCTBUU pPABIMYHLIX BEINECTB
giima u 4gacteit pasBuBalomerocs 3apopsima. Crermudura Becex IIpo-
I[eCCOB DPA3BUTUA OIpefielAercsa, ¢ OJHON CTOPOHEBI, MOJOMKeHUEM W
nuddepeHINPOBKON NaHHOW 4acTd, BeAYMIAMA K OPraHOTHINYECKOMY
BHIpasKkeHHI0 (popMo0o6pas3oBaTeIbHBIX pearluil, u, ¢ APYroil CTOPOHLI,
VHacleqoBaHHON HOPMOH peaKIuil, BefyImeil K pealusanyiu BHIOBHIX,
PACOBBHIX M MYTAHTHHX HPU3HAKOB OpraHuaMa. Takoe MPOTHBOIIOIO-
JKeHWe TeHeTHYeCKOH ¥ opramorummieckoil cmemmduru Qopmoobpa-
30BAHUA BIOJHEe 3aKOHOMEDHO C TOYKM 3PeHMs TeOpHu pasBUTUL
Tax, HanpEMep, BUAOBbie 0CO0EHAOCTH ONEePeHuss ITHIH OLpefessaor-
¢S, HeCOMHEHHO, ee TeHOTHIIOM (M BecbMa OTIMIAB He TOJNBKO Y
PasHBIX BHOB ITHI, HO W y PAa3HBIX MYTAIdid ¥ PasHBIX IIOPO,
HampuMep, AOMAIIHUX YTOK, ryceil m kyp). Ommaxo sro omepemie
peanusyeTcA T0-PasHOMY B PasiIMIABIX YaCTAX Tela, o0pasys xapax-
TePHHII HOKPOB Ha comHe, Opioxe, TOJNOBe, BBIENAA 0cobrle Popmbl
IMYXOBHIX M KOHTYPHBIX IEePheB HAa TYIOBHUINE, HOKPOBHBIX M MaXOBLIX
oepbeB PasHOT0 HOPALKA HA IMEPefHHX KOHEIHOCTAX M PYNeBBIX—
Ha XBocTe. Bca 3ra pasindHasg peasumsaliiiss BHIOBBIX IIPU3HAKOB
ompefenserTcd MeCTHBIMH YCIOBHAMH Pa3BUTUA 3a9aTKOB IIePHEB B
pasiImyHBIX opraHax. Pasnmdme B pasBuTHH W B KOHEYHOM pe3yJb-
TaTe COBEPIIEHHO scCHOe. DMecre ¢ TeM, OJHAKO, HEJb3sI pasmgesarh
W OTpHIBATH HTH ABJIeHHA NAPYr OT [APYyra — BUMOBBIe HPU3HAKI
II03HAIOTCA HAMM TONBKO B WX OPraHOTHIWYECKOHl pealusamnmiu, KOTO-
pas (KaK ¥ Bca OPramm3alWsa) ABIAETCA HeoOX0XUMOll gacThio Xa-
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pAKTEPUCTHKH BUJA. C npyroit cropomsi, B a060M OpraHe KayKjas
cTPYKTYpa ABIfeTCA BHIPasKeHHeM He TONBKO MeCTHBIX YCIOBHil
pasBETHS, HO U TeHOTHIHYECKHX 0cOGeHHOCTeH AaHHOTO BHJA, PACHL,
MyTaIHA.

Mpl MojKeM CcKasaTh, KaK dT0 OOBIYHO JIeaercA, 910 PasBUTHE
FeHOTUIINYECKUX 0COOEHHOCTEH B3aBHCHT OT YHACTENOBAMHON HOPMBI
pearIuy, T. e. OT AMEPHHX CIPYKTYp. Bmecre ¢ Tem, MBI Bupase
cKa3aTh, 4TO peaum3amus BCeX OPraHOTUINYECKHX U THCTONOTIYe-
CcKUX CTDYKTYp B3aBHCHT OT ILIa3MaTHUeCKUX cyOcraHmuil siina, ux
pacmpefielienus, ot crenuurn obmerna pemecTs. Opmako m B 3TOM
00BIYHOM TPOTHBOIOCTABIEHNN 3HAUCHUA ANCPHLIX CTPYKTYP U clie-
quUKE IATOIIA3MATHYecKHX cyOcTaHumil, ompemedAONIUX KIeToq-
HBI 00OMEH BeINecTB, MBI HA B KoeM ciyuae He MOKeM OTPHIBAThb UX
ApYT OT Jpyra. fimepHble BemectBa MOTYT IPOABIATH CBOIO [eATENH-
HOCTH TOJBKO B CBA3M C IUTOINasmoii, a dgopmoobpasoBaTelbHEE
QYHKIMI NUTOILIA3MBI, HECOMHEHHO, KOHTDPOJMPYIOTCA AfePHEIMII
cTpyKTypamu. flgpo m muTomIasMa TOJNBKO COBMECTHO OIpeelsioT
crierupury dopmooOpasoBanma. IlosToMy HaM HaJJIeKHT Temepb
03HAKOMUTBCA Ooliee 06CTOATENBHO ¢ (OpMaMy B3aUMOMIEeHCTBHUSI Mek-
IOy ApPOM ¥ IUTOIIA3MOIl B IIpoleccax perepMuHanuu u Hopmoobpa-
30BaHUA.

Il mcemenmoBaHUSA HTUX BOIPOCOB TNPOUSBONINCH MHOTOUYUCIEGH-
HEIe DKCIePUMEHTHI YAAIeHUs Spa U3 KJIETOYHOrO Tela U Hepecagru
AMpa W3 ONHON KJIeTKH B APYryl. B mepBom ciyuae mzydaiuch gop-
Moo0pasoBaTeibHble IOTEHIIMA W30MUPOBAHHOW I[ATOIIA3MBI, BO
BTOPOM cClly4ae HU3Yy4ajiuch pe3ynbTaThl COBMEINEHUA OfWHAKOBLIX
Afep ¢ PasIHYHBIMY IUTOIIA3MAMHU HIU PAsHHX SIep ¢ OJHHAKOBH-
MZ OUTOTIa3MaMu. YajeHHe ffpa MOKeT HPOU3BOTUTHCH NMYTEM ero
MHAKTHBAIIAA MefcTBMEM PeHTTeHOBHX WIN yIbTPagUOMeTOBBIX Y-
defl mim, Ha GOJBIINX 00BEKTAX, IIyTeM ero pPaspyLIeHUs WIH Ja’ke
IIyTeM HEIOCPEeICTBEHHOr0 M3BledeHHsa Mukporumnerroii. CoBMemenne
ATpa ¢ PasiIuIHBEIMHU IIATOINIA3MaMM BO3MOKHO IIyTeM OILIONOTBODE-
HES aAfina ¢ yHAJXeHHAHM I YHAYTOKEHHBIM ANPOM WJIH ILyTeM
HeTlocpPe[CTBEHHON Tepecajki MHUKPONUIETKOH fAfApa B KIeTKY,
NpenBapuTENbHO JUIIEHAYI0 CBOETO COGCTBEHHOTO AMPA.

3aMeuarenbHbIM OGBEKTOM [ DKCIEPHUMEHTAIBHOT0 H3YIeHM
3HAYeHHMA AApa W IATOIIA3MHL s $opmMooGpasoBaHus OKA3AMHCH
KpynHBle OHORJIEeTOYHEBIe BOmopocin poxa Acetabularia (pme. 24).

T Bomopocam o0namanT ciaoKHO Au@OepeHIUPOBARAKIM TeJI0M,
COCTOAIMM M3 JUIMHHOTO cTebisA ¢ pU3oMaMy Ha HMmKHeM KOHIe I
ClI0KHO paculeHeHHOH mIIANKoll Ha BepxieM. M3 smrorel Acetabula-
ria mediterranea pasBmBaeTcsi TPOPOCTOK, oOpasylomuit crefeler u
Pusompger, KoTOpHIME OH TpuUKpemaserca K cybcrpary. Ifo Mmepe
pocta crefenbka B JIMHY HA €ro CBOGOMHOM KOHIE pasBUBAIOTCHA
MYTOBKH pasBeTBIEHHHX BOJIOCOBUIHBIX OKoHuaHmit. MyroBrm He-
AOIToBeYHB — OHE GBHICTPO OTMUPAIOT, & HA X MecTe II0che0BaTelb-
Ho paspmBafoTca Bce HOBBIE MYTOBKM BOJOCKOB [0 TeX TOP, IOKA
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npogomaerca pocer crebia. Korma pocr cre6na 3akomueH, HOK My-
TOBKOH BOJOCKOB 3aKJafbiBaeTcd KPYT PagUaJbHO PACIONOMKEHHEIX
raMeTaHrmeB, KOTOpEe Bce BMecte oOpasyloT muanky. Horpa nirsnka
MOCTHATIIA HOPMAJBHOrO pasMepa, AAPO IMOBTOPHO melurTcs u o0pasyer
" reicaunm BropudHBIX Amep. Ilocie sToro Bo3HUKAeT BOCXOMIINUAN TOK
IJIa3MBI, BOSHOCAIUI sAapa u XpoMarodophl, KOTOPhie IIOYTH BCE pac-
Opefiell0TCs B KaMepax Inianku. B kaMepax o0pasylorcss MHOTHe
(oxomo 15000) mumersr. Tociae MHOTOKpATHOTO MeNeHUA AMpPa Kask-
moit mueTH 00pasyiores MHOToUncHedHHe raMeTsl (oxono 1800 ramer
B mucte). Pasmuunsie sugst Acetabularia pasnmaaiorcsa, MeRmy mpo-
9UM, 0 BeJW9IHHE U cTpoeHmio uuianky. OHu yIHBATENBHO XOPOII0
pereHepUpPYIOT W [OIYCKAIOT PadHOOOpaAs3HBIE OMBITH CpaIleHusa
gacrTell Kak B Tpejelax BUAA, TaK M MEMJy PasHbiMU BUJAMU.

Puc. 24. Passurue Acetabularia mediterranea [Krwon, 1555)
J—1] ~— cTaguu pasBUTUA
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P

Perenepupyior pasike OesbamepHble oTpeskn. B Hux Bo3MoskeH
HACTOAIIEIA DPOCT, CBA3AHHBEIN ¢ CHHTE30M 0elKOB M PasMHOIKeHHEM
xpomaroopos. Bosmoskro m QopmooGpasosanme. Boszmoskmo obpa-
soBaHNe MIIATKA HA alnKaJIbHOM KOHIE W 00pasoBammWe PH3OUIOB Y
ocHOBaHMA crefenbra. Pajom mociaenoBarelbHEIX ONEITOB JIOKA3aHO,
gro 00pazoBaHme NLIANOK HIN PH30ULOB 3ABUCHT OT pacHpefeeHnsT
proab crebia cremudruecknx GopmMoo6pPaAsYOIAX BEI[ECTB, KOTOPHIE
00pa3yioT NBa MPOTUBOMOJOKHEIX Tpamuenra (pme. 25). Ot ypoBua
rpajuenTa 3aBHCAT 00pasoBanme Iu00 NLIATKE, anG0 pPHIOHAOB
(npoMe;RyTOYHbIe OPTaHBI B 3TOM ClIylae HHKOT#a He 006pasylorcd).

Ecnn cpesarh yie o6pasoBaBirylocs IUIATKY, TO JAeIeHHE AOep
B pU30HMIAX TpeKpamaeTcd, pereHepupyer HLIANKA, W TOIBKO IIOCIE
ee IOJHOTO Pa3BUTHUA BO30OHOBIAETCS [AeleHUe ANEP, a BCIEN 3a TeM
BO3HMKAET ¥ BOCXOANMAN TOK IUTOIIA3MEL, Tarum o0pasom, mejenue
arep, & TaK/Ke JBIVKEHWe IIMTOIIA3MBI B3aBHCAT OT 3aBePIICHNS
dopmoobpasopanus nmrankn. OT roTOBON MIIANKA K AAPY, 0YEBHJIHO,
nMeeTcda o0parnasg CBA3h, CIyKamiaa CUTHAIOM A Hadala JeleHid.

=\

Puc. 95. Czena pacnpedesenus KOHYEHTPAYUU gopmoobpasyrowur eewecre Yy
Acetabularia [Kiwon, 1955]

I — nna waanok; 2 — AnA PH3OUIOB

Puc. 96, ITepecadru y Acetabularia [Kion, 1955] )
1 — Acetabularia mediterranea, X 5; 2 — Acetabularia wettsteinii X 5; 3 — Geapamep-

HEH crefemex A. mediterranea, IepecasKeHHEIR HAa Ampocomepramuit pusonmp A, wett-
steinii, x 12
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OnslraMu BOMHOM pereHepaluu U mepecajoK AoKasaHo, 4To (op-
M000pasyioiline BeIecTBa CHHTE3UPYIOTCA IOJ] BAUAHUEM sAnpa
(pume. 26). Tpamcmmamtamum Meskny Acetabularia mediterranea u
Acetabularia wettsteinii mokassiBalOT, 4TO STH BEIECTBA O0JAFAIOT
BHUJIOBOJI CIELNQUIHOCTEI0 (POpMOOOPaz0BaHMA, T. €. B ILIA3Me
Acetabularia mediterranea sapo Acetabularia wettsteinii Bsimensier
BelecTBa, ofpasyomue TUNUIHYKD UIANKYy Acetabularia wettsteinii.
Bosmostao u o6pasoBaHue CMemaHHBIX (OPM IIIANOK HPH COeJUHE-
Bun Goxpimmx crebmeit Acetabularia mediterranea ¢ sgpom Acetabu-
laria wettsteinii, Tak Kax B 9tux cTeGaax ObII yJKe NOCTATOYHBII
samac ¢opmoolpasylomux Bemects Acetabularia mediterranea.
OpHako HpH yHaJeHNH TaKOH HPOMEKYTOYHON IIANKA pereHepi-
pyloinaa HoBasd IIIAOKa o0pasyercsa MOMHOCTBIO 1o Ty Acetabula-
ria wettsteinii, coorBercTBenHo npuHamIexHOCTH AApa. llpm ABYXD-
AJlePHBIX KOMOMHAUMAX MemAy pasubiMu sugamm Acetabularia (opmo
anpo Acetabularia mediterraneatogmo sgpo Acetabularia crenula-
ta) TomywalTCAa IIPOMEKyTOUHble TAATKE. Llpm  TpexmAnepHBIX
KoMmOmnanuax (mBa ampa Acetabularia crenulata w ogso Apmpo Ace-
tabularia mediterranea) passuBamTcA NUIATKM, Oolee CXOJHBIE ¢
Acetabularia crenulata. Bo Bcex sTMX dKCIEpHEMEHTAX BEIABIAETCA
3HaUeHNe sfpa, KaKk HOCUTENS BUJOBBHIX CBOMCTB, KOTOPHIE peamusy-
I0TCA, ONHAKO, YePes IMOCPEACTBO (PopMO0OPA3OBATEILHEIX BEIECTH
nuTonasMel. MOJKHO YTBepPsK[AaTh, 4TO CBA3L MEMKIY AAPOM H I[UTO-
IIa3MOil OCYINECTBIAAETCA B 9TOM CIydae IPH caMOM AKTHBHOM yda-
CTHH clienudpuIeckux pPHOOHYKICUHOBHIX KUCIOT. B mois3y 9T0ro roBo-
psT caepyiomue (QarTh: TpunagIaBUH, KOTOPHIA IPOTHO CBA3HIBAETCA
¢ HYKJICHHOBBIMH KHCJIOTaMHU, IIOJABIAET pPEreHepamuio Kak 6esb-
SAREepHHIX, TAK U CofiepyKamux gapo gacreir Acetabularia.

Yabrpaduonerossie ayuu (2537 A) cmapeo moriomanTes mykie-
VHOBBIMH KHCIOTAME U B TO JKe BpeMs IOJaBJAIOT pereHeparuio
Acetabularia. Pentrenosst mnyum, Kotopeie paspymant [THK, mno
cpaBHHMTENbHO Mayo pefictBylor Ha PHK, mamo Bausior m ma pere-
Hepaluio 0e3DbAfepHLIX YacTell. PuGoHYKIeMHOBHIE KUCIOTH BHICTY-
maoT 37eck auGo mpsamo, auGo KoCBeHHO (Zepes CHHTE3 clenupuie-
ckux 0exxoB) B poan (GopMooOpasyloIux BeIIecTB, o001agaroIux
BuoBofl cnenmuduinocthio. OOpasoBanue PHOOHYKIEMHOBBIX KHUCIOT
H UX cHedupmIHOCTD OMPeeNAlTea, ONHAKO0, AMPOM. AHAaJTOTHIHEIE
DKCIEPUMEHTHl CO CXOMHBIMU pPe3yabTaTaMM NPOM3BOAWINCE M HaJ
APYTEMHU BOJIOPOCIAMU W HAJ| HPOCTEHIIMMHE JKUBOTHBIMI,

BsaumopeiicTBre Me:XAY ANPOM M IUTOIIA3MOIl mMeeT, ciegoBa-
TEIbHO, XapaKTep B3aMKHYTOro NHKIAa B3aMMO3aBUCHMOCTEH: sAMIpO
ompenensier cuares PHK ¢ Bujosoii cnenuduaroctsio, Kotopas audo
mpsaMo, aubo gepes cuHTe3 cuermuduueckux 6erKoB onpenesseT hopMo-
obpasosaume (nuisokm um pusoupa). DopMmoobpasoBaHme ILIANKA
OKasbiBaeT 00paTHOE BIUMAHUE Ha SAPO, BHISHLIBAA €r0 TOCIEI0BATEIb-
HOe JleJeHue U IOCIeAYIOINie NBIKEHUS [UTOIIA3MEL, IepeHOCHINe
Appa B KaMepsl HLIAIKH,
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BepHeMcsA Tenepb BHOBb K OPraHU3AaIUM SHI| JKUBOTHHIX M pac-
cMOTPEM BoIpoc o (hopMooGpas3oBaTebHOM 3HAUEHHH HX AApa X
puromnasMbl. OHEM M3 CAMBIX 3aMevaTeqbHBIX IPUMEPOB B3aUMO-
fefiCTBHA SApa M OUTONNA3Mbl B IIPONECCAX DasBATUA ABIAETCH
paydennoe Bosepu eme mosictomerns ToMy Hasax gpobienue siima
gomanuHoil ackapumst (Ascaris megalocephala) (pue. 27). B srom
ciaydae IPOUCXOAWT oO4YeHb paHHAA pufdepennuarusa Agep. B pe-
gyabTaTe IepBOro JeleHusA fAiila, KOTOpOe HPOMCXOMUT B TOPH3O0H-
taJbHOH TIIOCKOCTH, AaHMMAJIBHAA €ro IOJIOBHHA OTHEJIAETCS OT Be-
reraruBHOil. B BererarusHom GjacroMepe XpPOMOCOMEI COXPAHAIOT
pul ABYX JJAUHHHIX TeTeNb, Kakue Onlam B saiine. B anumambmom
giacToMepe KOHIBI IeTedb 0TGPACHIBAIOTCA M BIOCTE[CTBUE JlereHe-
pUpPYIOT, & CpeJHHe JacTH XPOMOCOM paclajgaiorca Ha Kycoukum. Ilpu
cIefyIoIleM JeJeHWH BereTaTHBHOrO 0GiacToMepa BHOBL B OJ(HOM U3
IPOXYKTOB JeJeHWS COXPAHATCA Ieible MeTIeBUHHBEe XPOMOCOMSHI,
a B JpPYyroM — KOHI[HI XPOMOCOM o0TGpachsiBa0TCs, a CpegHUE YaCTH
pacnafmatorcsa. Tak IpomcXomuT B TedeHHe TeTHIPEX IOCIAEgOBATENb-
HBIX JeNeHUH, B pes3yabrare KOTOPHIX IMOJYYaeTCs 3apOBIII, COCTOM-
muit u3 16 kierTox, W3 KOTOPHIX TONBKO B OXHOH COXPAHATCA IO
IBe JUIMHHLIE XPOMOCOMEI, 8 BO BCEX NPYTUX UMEIOTCA MHOTOYMCIEH-

5,(48)

Puc. 27, JHpobaenue u Jumunyyus rpomaruna e atye Ascaris [ekcau u de
Bep, 1936]

I — cragna nByx OjlacToMepoB. B aHMMaJbLHOM (JacToMepe IPOUCXOAUT JUMHHYIUA
XPOMaTNHA; B BereraTHBHOM G6JacTOMepe XPOMOCOMLI COXDAHAIOT BHN HBYX JIMHHBIX
TeTens: Jq — AUMUHYOUA XPOMATHHA (yBenuueHno); 2 — T-ob6pasHasa d¢asa; 3 -— pombGo-
BUIHAam ¢pasa; ¢4 — IMMHHYOMA XpoMaTMHa BO BTOPOM coMarofiacTe; &5, 6 — 16-kie-
TOuHag n Gosee mosmHAA craguu; 8; (AB) — nepsulii coMarobiacT (3a4aTOK NEPBHYHOMN
a"TOILepMm); S; (EMSt) — Bropolt coMarofIacT (SHTOME30CTOMOMealbHBI®t 3avaTok);

< (d) — 3ayaTkM BTOPUUHON M TPeTHUHOHN BHTOLEpMH; P, — IIepBUYHAS IIOJIOBAS KIGTHKA
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HHe MeJKHe XPOMOCOMBI, MOJYIHBHOIMECS B pesyibTare paclaja
cpeHuX vacTeil JIMHHHX XpoMocoM. B mampmeiimem passutum Kier-
Ka ¢ IMEHBIMA XPOMOCOMaMH IEPEXORUT B COCTOAHUE J[OBOJBHO
IJIATEIBHOTO IIOKOS. ITO — IepBUYHAag moxoBasg Rietka. OGsIdmbre
. KIGTKU DHEPIMYHO JeNATCA M FAa0T HAJalo BCEeMY Texy 3apofblmia,
IT10 — coMaTmyecKue KJieTKu. Bo BpeMsa ppolGieHud y acKapHgbl Ipo-
HCXOJUT, clegoBaredhHOo, muddepeHEnnpoBKa Aaep, KoTopasd ompefe-
AgeT JANBHeHIIyIo cynn0y KIETOK B KavuecTBe MOJMOBHLIX (C IIOXHBIMA
XpoMocoMaMHu) WM comMarudeckux (¢ AuMAHyIUWedl XpoMaTHHA).
Onmmako ueM ke ompepenserca sra mAuddepermmanmsa saep? OnbiTh
NeHTpuyTHPOoBAHNA AXI ACKAPHAH AalOT HA 5TO He[BYCMBICIEHHBI
orser (pmc. 28). Ilpm sHepruunoM TEHTPEPYTUPOBAHUN TIPOUCXOMUT
Gomee pesKoe pasrpaHmIeHume cyOCTAaHOWN NIA3MBI, HEKOTOPOE CILII-
MmuBaHUe Ala, B pesyiIbTaTe 3TOr0 TePBasg INIOCKOCTH NpobieHms
OPOXONAT HE TOPU30HTAIHHO, 4 BEPTHKAJBHO. BererarusHble U aHU-
MaJbHEE IJIasMaTAYecKHe CyOCTaHOUW MepexondT OJWHAKOBO B ofa
mepBeIX GracTroMepa, W B 000OHX COXDAHAITCH HEUSMEHHBIMEH ofe
IIWHHBIE XpOMOCOMH. B pampHelinleM u3 TAaKUX SUI Pa3BUBAIOTCA
VPOIJIMBEE [BONHHKH, CONEPMKAI[Ue IIapy NOJOBHIX 3a4aTKOB. OTH
OTIBITHI IOKA3HIBAIOT BHOBL 3HAYEHWE ILTA3MATUYECKUX CyOcTaHOui I
HX pacupefefeHHASA NI HACTYIIEHWS H3BeCTHHIX MudgepeHmupoBoK.
B mammoM ciydYae B HMUTOINIa3Me BereTaTABHOTO IMONMIOCA COMEPIRATCH
(KOpWYHEeBbIe 3ePHBIMIKMY, KOTOPHIe MPEIsSTCTBYIOT pACIagy XpOoMo-
coM B Tex OmacToMepax, B KOTOpEle oHE momapgaoT. CienoBaTeasyo,
xors naddepeRnmanas ANep U OOpelensieT y acKapEAbl o0pasoBanue
TMONOBHIX ¥ COMATHYECKHX KIETOK, OHA CaMa OmpefeiseTcA WHTO-
IJIa3MaTHIECKAMY CyOCTAHIMAMA SHIA.

Mo:xaO0 mpmBecTH W, Kak OYATO, COBEPIIEHHO NPOTHBOMOJIOKHEIE
npmMepsl. MBI BHagajle yie O3HAKOMIIIACH C eT€PMAHMDPOBAHHBIM
pasBHTHEM ANN acHUAdil, B Korophix muddepenmaposka vacreir 3a-
BHCHT OT IepepacipefelieHNs IIa3MaTHIECKAX BEIIECTB, MMEOI[HX-
e yme B muTomiaasme 3pesoro Aima. Ilocieqmee mMeeT CIOMKHYIO
IBYCTOPOHHECHMMETPHAIHYI0 CTPYKTYPY, KOTOPAs OKOHYATENLHO yeTa-
HABIABAETCA IIOCIE OTIOTOTBOPEHIS.

fliina wonpuaTeIX uepBeit m MomriockoB (pme. 29) Tarmke oram-
9aI0TCs eTOePMAHUPOBAHHEIM APOGIERNVeM W MO3aWYHBIM pasBOTHEM,
BaBHCAIIAM OT pACTHPENEeNeHAsS pA3NAYHBIX THTOIIA3MATHISCKUX
cyGcranmuit sitna. Crpykrypa siifa, ycTaHAaBIMBAIOMAACA elme B
AWYHAKe, OfHAKO, HecmMMerpwuHasa. JIpoGreHme wnMeer XapaxTep
CIHPANBHOTO ApPOOIeHAA, TPH KOTOPOM BEpeTEHa SMEPHHIX MNeleHmi
pacmomaraloTcs KocO. YiKe TepBHie dYeThipe OmacToMepa HECKONLKO
pas3IMYaloTCA MO pasMepaM W IUTOITa3MAaTHYIECKHM CyOCTaHIMAM.
IIpr TperbeM KIETOYHOM HNENEHAH OTHENAETCH HIKHAA, BEreTaTHB-
Hasg, IONOBUHA KajKIoro OmacroMepa oT BepXHeil, ammmanbHoit. Tak
KaK BepeTeHa ANEPHBIX JeJCHWH CTOSAT HE BePTHKANBHO, a TOJ] HEKO-
TOPBIM YTJIOM, TO W IJOCKOCTH TPETHETo APoOIeHAs B Ka)moM Omac-
TOMEpe JIeKHT MOfl YIIOM K TOPH30HTANH. B pesyibrarte aToro mese-



Lnaea V. baaumodeucreue mexdy a0pom U yuronaaamoil 301

st 00pasyloTcA KBaprer (osee KPYNHBIX BEreTaTHBHHIX KIETOK
4 JeKAIIWHA HaJl HEM KBaprer Golee MENKUX aHUMANbHBIX KIETOK.
B oramdUe OT CHMMETPHYHBIX (popM ApPOGIEHHs aHMMATbHBIE Olac-
roMephl JI€KAT He IPAMO HaJ[ COOTBETCTBYIONIUMHI BereTaTHBHBIMU
gacTOMEPAMH, a CHBUHYTH TaK, 9TO PACIONAraloTcs TPOTHB IIPO-
Me;KYTKOB MeKAy HuMu. Eciam mpm B3risajge co CTOPOHBI aHEMAaJib-
goro TIONIOCA er0 KIeTKM OKA3BIBAXOTCA IIPU TPeTbeM [EJICHUHU C[BH-

Puc. 28. [JpoGaenue yenrpugyeuposannozo
atya Ascaris [Mopean, 1927]

Puc. 29. Cnupaavhoe Opobaenue Moaa0cka
Trochus (Prosobranchia) [Hwon, 1955]

1 — 4-wjeTouyHad cranmA; 2, 3 — 8-wiIeTouHasA; 4, § —
16-kierouHasd; 6 — 32-KiaerouHasd. ToOuKM — IepPBUU-
Hble TPOXoOJacThl (4, 5) M UX JouepHUe KIETKH (6).
Ha mociegHeM pucyHke o0003HA4YeHEI MMKPOMepEL
KBaJgpaHTa B

HYTEIMM II0 9acOBOI CTPEJKE OT COOTBETCTBYIOIMMX BereTaTHBHBIX,
TO Takoe papolieHNe HA3HIBAETCHA NEKCHOTPOIHBIM, €CIN Ke KIeTKH
AHIMAJBHOTO KBapTeTa CABUTAIOTCS IPOTUB YacOBOH CTpeldKHW 10
OTHOLIEHWI0 K KJIETKAM BereTaTHBHOTO KBapreTa, TO [ApolieHume Ha-
3EIBaeTca meoTpomHHKM. Kak U mpu Apyrux tunax ApoOleHNs, IOIO0-
MeHNme IIocKoCTeH [elleHHSA dWepemyercs U KaKjad CileAyomas
WIockocTh pacmosaraeTcsA IEPIEHAUKYISAPHO K mpexsipymeit. IToaro-
My u 3pech mocie JEKCHOTPOIHOTO TPETbero MeleHUsi CIelyeT Jeo-
Tponinoe werseproe m T. ;. B pganpHeiimeM, mo Mepe Audgepennua-
UMn  mpopykTon penenms1, cTporas IOCIENOBATEIbHOCTH MENEHMH
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TOCTETIEHHO TepseTcd W 3aPOJIBINI MOJIYYAET ABYCTOPOHHE-CHMMETPUY-
HOe CTpPoeHHe, HO BCe jKe CIUpambHoe [JpPOOJeHWEe OCTaBisdger
y GOJBIIMHCTBA MOJUIIOCKOB ACHBIH OTIEYATOK Ha Bcell MX opramp-
341U, KOTOpas y HHUX TepdeT CBOIO CHUMMETPHIO BCIEACTBUE IIPeol-
NAMA0IIEr0 PAasBUTUS OPraHOB OJIHOH CTODPOHHEI Tela. JTO BISUeT 33
cobofi cnupambHOE 3aKpyIMBaHME TelXa, UYTO OTPayKAETCA M Ha
BHemHell (popMe paKOBWHEL, 3aKPyIeHHOH OOBIIHO BIPaBo y ¢opm

Puc. 80. Cnupassvuoe sarxpyuueanue pakosuns Gastropoda [Mopean, 1927]

1, 2, 3 — neoTponHoe ApobJeHMe M PAKOBHMHA, 3aKpyueHHAA BIeBo; 1/, 2/, 3’ — JIeKcHo-
TPOINHOe APolJIeHWe W PAKOBMHA, 3aKPYUYeHHAs BIPABO

¢ JIEKCHOTPOIHBIM J(po0jieHHeM U BIeBO —y (OPM ¢ IIEOTPOIHBIM
uapobrenmem (pue. 30). OObiaEo y racTpomop HaOXOZAETCS JEKCHO-
rpoIiHOE J{POOeHUEe ¥ PAKOBUHBEI 3aBePHYTHI BIIpaBo. l'opasmo pesxe
BCTPEYAIOTCA BUJBI € PAKOBMHOI, 3aKpyveHHOH# BieBo. Mmnrepeco,
4T0 y BUJOB C JEKCHOTPOMHLIM APOGIeHWeM BCTPEYalOTCA WHOTHA U
ocofu ¢ paKOBMHAMM, 3aKDPYIEHHBIMH BIEBO, KOTOpbIe MEpexaior
5TO CBOHCTBO MO0 HACHE[ACTBY KAK IIPOCTHIE MYTaI[u®, ONpeneise-
more omuuM remom (Physa, Fraticicola lantzi). Kax yme ymoms-
HYTO, CTPYKRTypa AiTa MOJIIOCKOB YCTAHABIUBAETCA eime B SAWd-
unke. OwasviBaeTcs, y ocofell ¢ pakoBMHAMH, 3aKPYYCHHBIMY
BOPABO, OBONUTHI IPUKPEINIAIOTCS K CTEeHKe SAYHIKA CBOHM Be-
reTATMBHEIM TIOII0COM, a ¥ JeOTPONHHX 0c006eil — aHuMaJIbHBIM
nomocoMm. CTpykrypa siima ompejensercs 3fech, KaK W BO MHOTHX
OPYTEX cIydasX, HalpaBleHHeM NOCTYIUIEHHS BemecTs U3 CTEHOK
ANTHUKA.

Taxum o6pasoM, sicHo, 4TO ApobleHMe SHANA U OpraHU3amuA MOJ-
m0cKa (HeKCHO- MM JIEOTPOIHOE BpaleHHe) OIPe/esiiorcs pacipe-
HeJleHNeM BeIMecTB IMTOMIA3MEL SIiIa, KOTOpPOe YCTAaHABIUBAETCH
TOX BIWSHWEM MaTepPHHCKOro oprapmsma. OfHAKO BMecTe ¢ TeM »Ta
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opraHmBaLA  HACHeLYeTCA KAK IPOCTOH «MeHjenupylomuiiy mpu-
guax. QopMa HacuenoBamusd, IPABAA, KaK 0y/IT0, HECKONbKO M3MeHe-
ga, Tak Kak Mo molygaeT cBOIO CIHMPATHHYI0 OPraHU3amUI0 TOIBKO
or Marepm. lIIpm cKpemuBamum JeKCHOTPONHHIX CaMOK YIMTOK ¢
georporEsiME camramu (Physa, Limnaea) moaywaiores pgekcmorpor-
ppie THOPHABI, OTHKJIAABIBAIONIVE AHNA ¢ JEKCHOTPOLHBIM APOOIeHH-
eM. B moroMcrBe 9THX rECPMAOB HAET pacinelvieHHe B OTHOLICHHM:
TpE [AEKCHOTPOTHEIX M OJIHA JTeoTporHas ocobu. Pacmenrenue samas-
[BIBAET, CIEN0BATETbHO, HA ONHO TOKOJeHHEe NPOTHB OOHYHOTO. ITO
BIOJIHE TTOHATHO, TaK KaK fAADa MepBOro ITOKOJEHUs (POPMHUPOBATUCH
ol BIUAHAEM [OMO3HIOTHOM Mmarepu. Sliima BTOpOro IOKONEHUA
GOPMIPOBANNCH TIO]] BJIWAHHEM TeTePO3UTOTHOH Marep, y KOTOpOM
OBLIN BHIPAJKEHBI JINMIb JOMUHAHNTHBIE YepPTHl EKCHOTPOIHOH opra-
HE3AIUM, OTH SHMA MOIYIWIM TakiKe EKCHOTPOUHYIO CTPYKTIYDY,
3a KOTOpOil CKpHIBAaIOTCHA, OfHaKo, pasamunsie remorunst (DD, Dd un
dd). PerjeccuBHas TOMOSHTOTA M BHABIAETCS B TpeTheM IOKOJe-
HAY — OHA TpPerh 0co0eil 5TOro MOKOMEHHA, uMes 10 MaTepU PaKO-
BUHBI, 3aBHTHIe BIPABO, OTKIAXLIBAET, OJHAKO, JIEOTPOIHBIE HHIA,
n3 KOTOPBHIX pAa3BUBAIOTCA MOJIIOCKKM C PAKOBUHOH, 3aKpyYeHHOMH
paeso. CieoBaTenbHO, OpPraHU3AMUA SUI[ ONpemeiserca He (EHOTH-
noM Marepn (mMewimell JeKCHOTPOUHYI0 OPraHM3AIUi0), a ee TIeHo-
THTIOM, T. €. CTPYKTYpOil ee KJIeToYHbIX sjep (TOMOBHUTOTHBIX IO
BpaIeHui0 paroBuUEH BieBo — dd). Tawwm oGpasoM, ofue U3 Jy4-
IIAX DTPUMEpPoB, INMOKA3KHBAKWNUX HeTepPMUHUDPYIONIee
3HAaYeHHEe CTPYKTYypH sgimDa W ero mnaasMaTHde-
CKux cyOcraHOmii B (JOPMUPOBAHME BapOJHINIA, OKA3HIBAET
BMecTe ¢ TeM C IPeJenbHON ACHOCTHI), UTO dTa CTPYKTypa fiina om-
pemensercA CTpPOEHMEM sAJlep MaTEePUHCKOTO OpraHmsaMa, B KOTOPOM
sT0 AfNo opmupyercd. B mammom caywae, xora puddepeHmumanus
COMBI U OIpefensercsa MIasMaTHIeCKUMHU cyOCTaHOUAMH siina, CTpPo-
eHite IochHeHero u ero ¢opMooGpasymoniue BelllecrBa BO3HUKAIT
TOJ BIUAHUEM SNEPHEIX CTPYKTYP.

W Bo MHOrmx gpyrux caydasx dMGPHOHAIBHOTO Pa3BHTHSI, B 0CO-
OenHoCTH HA PAHHUX CTAAWAX, 00HAPY/KUIBAETCA BAMAHAE MaTepPUH-
CKoro oprammsMa. Tak, HalpuMmep, BHeIlHHe cBolictBa rpeHsl (gop-
Ma ¥ OKpacKa #AWI[) TYTOBOTO TIENKONUPANA, & TaKKe CKOPOCTH
pocra ero ryceHHI] o0HADY/KUBAIOT SBHOE BIUSHHE MATEPHHCKOTO
opranmama. OpHako ®W Ha 3ToM o00BeKTe B ToclegHee BpeMs

. JI. AcraypoBsiM [oKazaHo pemaioniee 3HAYEHHE AJEPHBIX CTPYK-
Typ. EMy yhanocs BhiBecTH y TYTOBOTO INEIKONPANA HE TOIBKO
BIONHe KU3HECIIOCOOHBLIX T'yCeHHII, HO W B3pocibix OaGouer mnyreM
OTogoTBOPeRNsA Ge3bAnepHoOro siina fByMs crepmarosompaMu. Sapo
Alila  paspyinajioch jeficTBEeM OBHINEHHOH TeMmepaTypsl (minm
DeHTreHOBEIME JIyYaMH), a [BA SAApa CIIEPMATO30M0B CIMBAIACH U
HaBajy HaYajgo AWILIOWITHOMY SAPY, KOTOpoe o0ECcIed:mBajoO COBEp-
HWIeHHO HopMalbHoe passuTue. Tak Kark AApO Kajjoro CIepMaTo3ou-
Aa cofepsnt y 6abouer ofHY MOIOBYI0 Z-XpOMOCOMY, TO BCe 0cobn
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TMONYYMIN 10 JBeé Z-XPOMOCOMB I PAasBIIMCH COOTBETCTBEHHO p
CaMI[OB.

B srux ommrax B. JI. ActaypoBy ypmamack @ rHOpEAHSaIMy
MeskAy moMammuuM Bombyx mori m GamskuM pukuM BEZoM Bom-
byx mandarina. Ilpu onmomorBopenum saiina Bombyx mandaring
(ampo HoTOpOTO pAaspyLIEHO TEILIOM) HABYMA CHepMaTO30UAaMm
Bombyx mori pasBmTHe TLI0 COBEPIIEHHO HOPMAIbHO — OBLIR
TOMydeHbl B3pOCHble IUIOOBUTHIE CAMIB €O BCEMH IpH3HaKaMnm
KyabrypHoro Buja. O6paTHoe CKpemuBaHWe YNATOCh € DPEHTTEHU-
3UPOBAHHBIME AHIAME JOMAaIHEro0 HIEJIKOIPAAA IPH OILIOOTBOpe-
HEH CcIIepMaTo30HfaMu JAHKOro BMAa. B 9T0M ciydae IIOIyYHINCH
I'yCeHHIb W KOKOHBI €O BCeMH MTpPU3HAKAMEU MAKOTO BHUJA, OFHAKO
B3pocabix 0aloueK MoXydYuTh He yAamock. B ofoux caydadx Bce
IIoJydeHHble TEOPUAH 00Jajlaiv MpPU3HAKAaMU TOT0 BHAA, OT KOTO-
poro moxyuexo agpo. Ilrasma sfima He oxazasa HUKAKOTO BIUA-
HEA Ha passuTHe. TaK Kak pasiauaus MesKay o0oMMHU BUZAMHK IIej-
KONPSZOB BeCcbMa 3HAYHTENIHHB Ha BCEX CTAfUAX pPA3BUTHA, TO B
BTOM eCIlydae MCKIIOYAeTCA BO3MOMHOCTh KaKOW-nu00 omuOKm.

Mmuorounciaensble SKCIEPHMEHTH yaleHUsA Afpa W3 AUIEKIET-
KA Jald COBEPIIEHHO OJHO3HAYHEIE  pe3yiabTaThl — KpodieHue
Al0A B HEKOTOPHIX CIyJIasdx MoKeT coBepimarbess W 0e3 sapa, of-
HAaKO Ha OJToM pasButme u KoHYaercsa. {DopmoolOpasosanue 0es3
Afgpa, WIW, BO BCAKOM CJXydae, 0e3 IPOAYKTOB €ro [esTellbHOCTH
(kax y Acetabularia) — merosmokmo. HopmaasHo muddeperiupos-
Ka wacreil 3apojsIllia OmpeenseTca paclpefeleHdeM U Hepepacipe-
JemeHmeM cy6OcrTaHIUI Aima, a Tawie o0pa3oBaHMeM HOBHIX BEI[ECTB
B IATOIJIa3Me KIeTOK sapofsimia. Beswras puddepernuposkra, opra-
HOTHIMYECKAd WU TUCTONOTMIECKAs, HAYMHAETCA C H3MEHeHHH B
cocTaBe ITUTOILIA3MEL, T. €. ¢ XeMofud@epeHnmanum.

Tax rar 6es gapa gopMooGpasoBanye HEBO3MOKHO, TO, OYEBUIHO
(rax aro mokasaHo Aumsa Acetabularia W mis paccMOTPEHHBIX IpHMe-
poB pas3BUTHA sAHL), dTa AuddepeHnUAnUA OUpejedeTcsS SIPOM.
Onmako m3MeHseTcA Jm Ipu sToM u camo saapo? A. Beifeman mpep-
moJaraj, 4To B OCHoBe aABjeHui MuddepeHnIVpPOBKE NeRaT HMEHHO
KaYecTBEHHO HepaBHBIE NedeHUs Afep. JTa IUioTe3a ObuIa OIpoBepT-
HyTa, MeKJAy [pOYNM, CHeAyIOIAM KPACUBHIM HRCIEPUMEHTOM
(pmc. 31). fiino TpuroEa mepeTATMBANOCH TOHKHM BOJOCOM IPUOIH-
3UTEJNLHO 10 ITOCKOCTH cAMMerpund (4To0bI pasfenuTh Cepulil Imouy-
MeCAN) TaK, YT0 OHO TPWHANO (OPMY TAHTeNH, B ONHOI NOIOBHHE
KOTOpoi#l HmoMeI[ajiock Afpo. B sToM cayuae HMpoOuiach TONBKO MOJO-
BuHA, cofepkamas saxpo. Ilocie oGpasoBamma B aroit modoBuHe 8
mnu 16 KmeToOK meTis BOMOCAa HECKONBKO ocaalfiAnach U AMpo 6mm-
JRafilie#f KIeTKN OPOHMKANO B HEPasfpoOMBUTYIOCS MOXOBUHY AHIA.
ITocne sroro merns 3arArmBazach [0 KOHTA W OTAENANAa Pa3apoOus-
HIyrocA IoJoBHHEY ¢ 7 miau 15 agpamm or BTopoii, HepasgpoOupmIeiics
nojosuasl. llocme aToro mpomexopmmio ApobieHwe BTOPOH IOIOBHHB!
Aiina ®, KOHEYHO, IPOAOIKANOCH PAa3BUTHE M MEPBOH MOJOBUHBL
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B pesyabTaTe B OfHOH 00010YKe, MOXYYATUCEH JBE TEMbIX, COBEPIICH-
g0 HOPMAJIBHBIX 3apOJBINA M BHUIYIUIAINCH OWHAKOBBIE HOPMAJb-
geie duunukn. M3 stux awuwmnor opma momyumia 15 sapep 16-wme-
roIHOH CTAjfWM|, a Jipyrasg TonbKo ofgHo m3 ee anep. CiemoBaTenbHO,
ga cragum 16 GmacTroMepoB Bce spa eime COBEPIIEHHO ONHHAKOBHI,
R@KI0E U3 3THX Aflep MoKeT 00eclednTh PasBUTHE IIJX0T0, BIOJIHE

Puc. 31. Ilepewnyposka saiiya
Triton taeniatus na craduu 16
6aacromepoe [Texcau u de Bep,
1936]

1 — omnJofoTBOpeHHoe Alflmo mepe-
TAHYTO JuraTypoi, Graromapsa uemy
A4pPO 0Kas3alloCE B TpaBol 1moJo-
BHUHe, JIeBasA I0JOBNHA He APoGHUTCA;
2 — Ha crapumn 16 61acToMepOB ORHO
ua3 16 Agep NIpPOHMKaeT B JIEBYIO,
He pasnpobuUBUIYIOCA II0JIOBUHY, M TYro 3aTAHYTAd JIATATYpa IOJHOCTBIO pasfender obe
TOjIOBUHEL Alna; 3 — KakJAasg I0oJOBYMHA Afina pasBUiIach B HOPMAJILHOI'O 3apOMALINIA

HOPMAJIBHOTO OPraHA3Ma. JT0 MOCHYIKIIO0 SCHBIM OLPOBEPIKEHAEM I'H-
TOTe3H HEPABHOMEHHBIX Jlellennii Ajpa. fpa memsITHIBAOT B IIpomec-
Ce MHTOTHYECKOTO JleJeHNs Bcerja PaBHOHACIENCTBEHHOE pacipese-
JeHNe MaTephaa.

N opmako MBI 3HaeM, 9To AJpa MOTYT HCUBITHBATL PA3IHIHYIO
nuddepennnposky. Mer ysxe mpmBenm Ao acKAPAIB KaK IPAMED
8aBHCMMOi#i 0T IUTOMNA3MB MUMUHYIHA XpOMAaTHHAa B COMaTHIe-
CRUX wirerkax. IIpaMsle HaGNIONMeHNA IIOKA3BIBAIOT, YTO B HEKOTO-
PHIX TRaHAX HACEKOMEIX INPOMCXOJMUT BIOIHE 3aROHOMEPHOE YBeId-
1eénme uwncna uHaGopoB xpomocoM (mpm paspmemenunm XpoMocoM 0e3s
flelmenns wieTRU — DHAOMUTO3) — Holumionausa. VWHorma mpoucxo-
AUT CKpBITOE yBeIMYeHHEe dHWcAa HAGOPOB XPOMOCOM, HE OT/eNIIo-
Wuxcs ppyr or Mpyra — MOAUTEHAA. TaKOBH, HATPEMEP, THTAHT-
CKe XpOoMOCOMH B S[pax KIeTOK CITOHHHIX jKele3 HAaCeKOMHX. Bo
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BCEX OHTHX CjAydasX WMBMEHeHMs B A[paxX HACTYIAT B pesyabTare
mudpdepeHIUPOBKY KiIeTounoi maasMmel. OfHaKko HECOMHEHHO, YTo
TaKUe UBMeHEHHBIE A/[PA OKA3BIBAIOT CAMO€ HEMOCPEJICTBEHHOE BJIU-
AHNe Ha KJIETOUYHHIN MeTaGolnmsM, a CjJeJoBaTeJbHO, W HA HajbHeii-
mpe mpoliecchl AmdgepeHnnpoBku. B mporieccax KiIeToYHOH mug-
¢epeHIUPOBKE (oNbITOe 3HAYeHHME WMEKIT, I0-BAUMOMY, M Xpo-
MOCOMHEIE IIePeCTPOKM U olpefielleHHbEE WM3MeHEHHS B MeXaHU3Me
MHTOTHYECKOTO JeleHus (MHOTONOJIOCHBIE MHTO3H). DBo BCAKoM
cilydae, sT0 IIOKA3aHO JUIA KIETOK JKEJIeSUCTHIX ¥ 0CO0EHHO KpoBe-
TBOPHBIX OPTaHOB MJIEKOIMTAIOIIAX.

Ecan sappa B safime TphToHa Bee efe paBHOSHAYHBI Ha CTAfUAX
8 mam 16 GmacromepoBs, TO 910, OUEBUHO, CBA3aHO C TeM, 4TO Ha
craguAax JpoOmeHWA HET em[e HAOKAKoro ¢opMoodpasoBaHuUd, HH-
Kaxoii mudepennuposru. DopmooGpasoBamme HATMHAETCA Y aM-
¢ubuit ¢ racrpynamuun. Ecim sinpa puddepernupyrores Io-pasHoMy
B Pa3HEIX YacTAX 3apOJBINA, TO 9TOTO MOKHO OKHAATH MMEHHO Ha
CTAfUAX TaCTPYIANHNH. JTO TPEIoNoKeHHe IPOBEPSIIOCh METOOM
nmepecagky Afep. Y TpefBapuTenbHO AaKTUBHPOBAHHOIO fAHIa JIA-
IyIIRM YRAAAId AApO M IIOCHe 9TOT0 MHUKPONUIETKOM BHOCHIU B
HEeTo sIpo, M3BIEUYEHHOE U3 KIeTKHW olpefeneHHoii obmactu Gracry-
JBl WAU TacTPyAbl. flgpa KieTox amMManbHON HONOBUHBI OJIACTYIIHL
NIM paHHeH racTpyfdsl [JAalOT HpH NepecajKe B SHYKIEWPOBAHHOE
Alino HepeaKo BIONHE HopMadbHOe passuTue mejoli mwdmukz. Cie-
ToBaTeNbHO, HAa CTAJMM pPaHHedl TracTPyaHl Afpa BO BCAKOM CIydae
erle paBHOmeHHbl. Ha craguax nosgmeil racTpysasl mepecajka Afep
BeTpedana Oomee 3HAIUTENAHHBIE TEXHUIECKHE TPYAHOCTH, IIOCIHE
IPeofoeHNsI KOTOPHIX (pasfeieHne KIEeTOK C MOMONIbI0 TPHIICHHA
W BepceHA) YMajoch MONYyYHTH cleayomue pesyibrarsl. flipa, BH-
JleeHHbIe U3 XOPHAOME30/IepMbl TMO3[HEH TracTPyiasl U BHECeHHLIE B
DHYRJIEMPOBAHHOE AHIO, BHI3BIBANM HOPMANbHOE Apo0ieHHEe, a HHOI-
ma u racTpyismuio. Ho Ha cragum Hefipysasl pasBHTHe IpeKpaiia-
mock. B rakux sapofpimiax Xopga @ COMHTHL ObLIN HOPMAJAbHEI, HO
HepBHag cucTeMa Hejopassura. llpu TaKoii ’Ke HMIJIAHTAOMKH B
Al IACYIIRE A7ep, H3BJACYeHHHIX N3 SHTIOMEPMBl JHA MEPBUIHOM
KUIIKK, Ha0Xojamach OCTAHOBKA pasBUTHA HA PA3HBIX CTAgUAX
OmacTysBl, racTpynbl WiM Helpyasl. PassmBammch aHOMAaJIbHBEIE 3a-
POARIIM ¢ HOPMAJBHOH XOpHoli M KUNIEYHHKOM, KPYIHBIMHA COMHTA-
MU aHOMaabHOH (GOPMBI M HeJ[OPa3BUTOH dKTOJEPMOIi.

ITH ONBITEI, KaK Oy[TO, NOKA3HBAIOT, YTO Ha CTAAHU HO37HEH
racTpyasl, T. €. MMEHHO TOT/a, Korja y am¢ubuii 3apeprmiaercs e-
TepPMHUHAOMA OCHOBHBIX dYacrTedl sapoRpima, nuddepeERNuUpyOTCA X
sgpa. flngpa, W3BieveHHBIE W3 KIETOK OJHOTO IepBoOpraHa, B pe-
3ysibrare IpefliecTBOBABIIEr0 BIUAHUSA NH(QepeHIUpoBaHHON yIiKe
IUTOIIA3MBl, [O-BUAUMOMY, TEpSAT CIO0COOHOCTH 00eCIeuYuTh HOP-
MaJpHOE DPA3BUTHe APYTUX dYacTeil 3apojblilia, XOTA OHA W IOMaja-
10T B HOPMAaJbHYI0 IHUTOILIASMY CO BCeMHU HEoOXOTVMEBIME JIJIA DTOr0
cyGcranmuavu. OnHAKO BO3MOMKHO, 4TO 3TH PE3YABTATH 00BHACHAT-
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B HekOTOPBIX cIydasx, Kak yike YIOMIHYTO, BAMSAHUE ILIA3MaTH-
geckol audPepenITupPoBKN CKA3bIBABTCA U B BUAUMOM U3MEHEHUH
¢TPYKTYDHL A7pa, a B pe3yibTaTe W B fajibHeiimed cymbbe cooTBer-
creyomnx kiaerok. Ilpum nuddepennuposke smuaepMuca B KyKOJKe
GaboYeK PpomOHAYATbHBIE KIeTKHI — 00pa30oBaTeId 4YeImlyeR — HCIIbI-
THIBAIOT COBEPUIEHIO ONMpeJeTeHHoe UUCIA0 [eleHui, MAOMUX Hada-
70, ¢ OXHOHE CTOPOHSI, OOBLIYHBLIM SHUTEIUATBHLIM KIETKAM M, ¢ JIPY-
roff CTOPOHBI, KIeTKaM — o0pasosatenaMm wemyexr (pume. 32). B mep-
BBIX IIPOUCXOAAT OOLIYHBIE MUTOTUIECKHE JIeJEeHUsT, a BO BTOPHIX —
taKoe JKe THCIO0 PHAOMHUTOTHYECKHX JeleHuH fAAep, MPUBOAAIIAX K
06pa30BaHNI0 IONUIIOMAHBIX KIETOR pPAasHON IIOMJHOCTH. 3ech
pasHasl IIOUJHOCTH CBs3aHA C PA3HON BEJUYMHOM M PA3HEIM TI0JIO-
JReHHEeM pasBuBalonuxcs demryer (puc. 33).

OusiTel ¢ IepecagKaMu ANEP JOMKHB JOHNOMHUTH HAINM 3HAHHA O
maddepennupoBke Agep B mpoueccax (opMmoobpasosarus. Opmaro
Bce M3BECTHBIE 70 CUX mOp (aKTH JAI0T BIOJHE ONMpeJeleHHbe YKa-
3aHUs Ha TO, 4TO HOpPMOOGpPA30BaRUE BOOOINE BO3MOKHO IHUIIb Ha
ocHOBe B3amMOJeHcTBHA MEMKIY AApoM U IasMmoil. Hieroumas m op-
rapHag [ud@epeRnrpoBKA HAYUHAETCA BCErJla ¢ M3MEHEHHH B IH-
romwrtasMe (xemopudepennuarua). Ecan nabmonaerca nuddepemnu-
pOBKa AKep, TO 9TO ABIAETCS CAEACTBHEM HACTyNUBIieH yixe Aud-
(epeHnUpPOBRE KierouHnX Ted. C mpyroit cropoms!, cuenudmueckue
0c0o0eHHOCTH MIasMaTudecKuX AuddepeHINPOBOK N KOHKPETHAA pea-
au3anusa Bcero (opMoobpasoBaHmA HEM3MEHHO ONPENeNdloTcd Ha-
CJIe/[CTBEHHBIMU CBOMCTBAMU KIETOYHBIX fANep WId, TOYHee, WX B3a-
nMofielicTBUeM ¢ murorasMoil, Tak Kak (e3 3TOTO0 B3aMMOEHCTBUA
HUKaKUe JKU3HOHHBIE (DYHKIUM HEBO3MOMKHDBI. JTH BHIBOJBI MOMKpEI-
AAI0TCS TAK/KE OTPOMIBIM apcenanoM (aKToB, HOOLITHIX TpPH H3yYe-
HUY DPa3BUTHUS OPTaHU3MOB ¢ M3MEHEHHBIMU COOTHOIIGHHAMN MEKILY
RIETOYRBIME SIPAMU U IATOIIA3MOI.

ITpu sTOM BO BCEX CIHyvasx COBEPUIIEHHO SCHO TPOSBIAAETCA CIIO-
mugnra BAMAHAA AepHLIX cyOcramnumii. Ocraercs, oxHAKo, BOMpOC,
Kak 310 BiAMgHUe ocylmecTBagerTca? M yske HeOTHOKpPATHO HORdep-
RUBaJI, UTO ®TO MPOUCXOJAT 9YepPe3 MOCPEACTBO PUOOHYKIEHMHOBHIX
kucior (PHR), cunres roropsix oupepensietcss xopoMm ameproit J[HK
1 KOoTOphle, B CBOIO OdYepesb, ONPENeAI0T CUHTe3 CHequPUIeCKAX
Oekon. MexaHmsM peamu3aIui dTHX IIPONECCOB B HBBECTHOM CTe-
nemn y;we BelsacHeH. CBashk Mejkmy cumHTesoM Oenkos m Komom JJHK
(wepes mocpegcrso PHK) Bmomme ompefedser CTPYKTYpPY GeIKOB u
T0CTem0BaTENBHOCT BXOMANMX B HAX aMHHOKHUCIOT. Haykioir n3
IMewmuxesas 20 aMHUHOKUCIOT COOTBETCTBYET ONpeNeJeHHOe CodYeTa-
Hre Tpex (m3 weThIpeX BOBMOMKHBIX) HYKIEOTHHOB [ENHM MOIEKYJIbI
AHK. B nacregersenaoM Kome JIHK xampeiii mocneoBaTenbHEIH
TpumIeT ompejieAeT CHHTE3 M3BECTHON aMWHOKMCIOTH,, M BeCh He-
TPOPRIBHEIE PAX HYKIS0THLOB ONpeNeaser, TAKEM o6pasoM, COOTBET-
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cTBylomuii psAjx ammuokucaor. HacmemcrBeHHBIe CTPYRTYDHI simpy
(IHK) peaxmsyiorcs, ciemoBareibHO, B MHEUBEAYAIBHOM DPas3BHTHy
Yepes IIOCPEJICTBO CHHTE3a AKTHBHBIX CyOCTAHOWA HPOTOILIA3MEI —
putonyrnennosbix kueaor (PHK) m 6Genxos. Ilocrymnenme aruy
cyGcTannuii B MHTOIIA3My MOMHO HHOTIA HENMOCPEeNCTBEHHO Halii-
narh. JlaBHO yiKe M3BeCTHO, uTO LpH 00pasoBaHmmM ffNa B SAHYHWKe
(B hase pocrta) XPOMOCOMBI HPUHHIMAIOT BHJ[ (JIaMIOBHIX IIETOK.

Puc. 33. Cxena noaunsouduu adep ¢ snudepmuce ptiaves 6abouku [Kion, 1955]

HKpowonue uwemyiiku (32 n); cpefunHnle demyiku (16 n); ray6manble demyiiku (8 n);
ONODHEHIN ammapaT yemyek (2 n M 4 n) ¥ KIeTKH dIugepMuca (2 n)

OxassiBaeTcs, BO BCEX MONEPETHHIX BEIPOCTAX XPOMOCOM COJEPIKHT-
¢ puOOHYKIEHMHOBAs KUCIOTA, CAHTE3APyeMas B OHpeJeleHHBIX TOU-
Kax XpoMocoM (COOTBETCTBEHHO MONOKEHHI0 HEKOTOPHIX AKTHBHPO-
BamuEIX reHoB). dra PHK mocrymaer B mmromnasMy, TakmM oGpasoM
AANO0 HArpy/kaeTcs 3amacoM AKTHBHBIX BEINECTB, CIeOAQHKA KOTO-
PHIX OHpefeNsAercss reHOTHIOM HEeOIIOJOTBOPeHHOro siima. JTo 06mh-
JACHSIeT MaTepHHCKOe HacJefoBaHNe HEKOTOPBIX OCOGeHHOCTeHl paH-
HOUX crajmil passutus (Hampmmep, accmMerpuio ApobieHEWA y MoJ-
JIOCKOB) .

Eme mutepecuee HaOniofeHHS Haj HOBeeHHEM THraHTCKHX XpPo-
MOCOM CJIOHHEIX Kelle3 y JHYMHOK ABYKPHUIBIX (B 9acTHOCTH, Y Kiac-
CHYeCKOTO 00BhEeKTa IeHeTHIECKHX HCCIeAOBAHMIE — ILIOAOBOM MYIIKH
nposounsi). Bo BpeMsa pasBATHS B XPOMOCOMAax BEHISIBISAIOTCS 0C000
AKTUBHBIC CHJIBHO B3XYTHe yYaCTKA — «Ty()PE», HA KOTOPHIX OMATH-
Takm npoucxonaur mHTeHcHBHBIM cmHTes PHK, mocrymarommii sarem
B mumromnasmy. Ocobenno uuTepecHo, 9TO HA PA3HBIX CTagumAX pas-
patua QyHxnmonmpyior pasiamunsie myddui. Ilpm mepexome or of-
HOIl crafimm K Apyroil omam nydds mcuesaloT, a APyTHe BO3ZHAKAIOT.
Iopsafox BosHuKHOBeHHs my(PgoB crenudpuden OIa TAHHOrO BH[A,
HO TpH Myramumsx Mosker maMenurncs. CieoBarennHO, OH OIpepe-
nsercs cTpoeHHMeM HaciaencTBenuore koma. llossiemme myddos 03-
HadaeT AaKTHBAIAI0 HEKOTOPHIX TeHOB, KOTOpHIe BBINEIAIOT CBOK
IPOAYKOAI B MUTOIJIA3MY W OHpPENeNsiOT TeM caMbIM XOof ee pmd-
depennupoBkr. B sroM BhIpa)kaercs BIHSHEE HACJIeCTBEHHON
CTPYKTYPHL Ajpa Ha mporecck passarus. Capyroil cTopoHEL, OJHAKO,
MocJIeN0BAaTeNbHAs aKTHBALHsA TeHOB W BO3HMKHOBEHNIE HOBBIX Iy(Q-
0B IPOMCXONAT NMOM BIMAHHEM NPOAYKTOB And)depeHNUPOBKH, T. .
TpeAImecTBYIOIEro »Tana nesaTeqbHOCTH Axpa. Takoe BIUAHHe OKS-
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3p[BAIOT T TODPMOHBI. JKCIEPAMEHTATbHO JI0Ka3aHo (B BKCINIAHTATAX),
gro IOJ JeiicTBUEM ropMoHa MeTaMopgo3a B XPOMOCOMaX CIIOHHBIX
;xe7163 JUIAHOK NIO0J0BOM MYIIKA BOZHHKAIOT Te ke camble MyPEL,
xoTODHIe XAapaKTepHHl A HepHofa MeTaMopdosza B HOPMAIbHOM
a3BUTHL.

Bo Bcex 3THX ciaydYasX cOBEpIIeHHO fACHO o0Hapy)KmBaercs B3a-
pMofieficTBEEe MEKAY AAPOM H LOHTOINIa3sMOH B Bufe 3aMKHYTOTO
HEKIA 3aBACAMOCTeH. AKTHBHDOBAaHHEIE TeHBI, T. €. yYacTKH XPoO-
MOCOM  fANPa, ompefessiior obpasoBanme NPORYKToB nuddepeHIn-
pOBEN IHTOMNA3MBl (pealHsamis HaceCcTBeHHOM nadopmanuu),
a OPOAYKTH nu(pdepeHnupOBKA OUTOMIA3MEl, B CBOKO OYepeis,
ONPEe AT AaKTMBALMI0O W3BECTHHIX YYACTKOB XpOMOCOM, T. e,
paibHedmuX TeHoB (o0paTtHas cBA3B). Bce 5TO MOKasHBaeT, UTO
muddepeEnEpoBKa Aep BO BpPeMs DPasBHTHA COCTOMT B IIOCJTEN0Ba-
TeNbHOH W, OUEBHIHO, 00parHmMoil aKTHBAIME HEKOTODEHIX TeHOB.

I'masa VI

B3AUMOJIENCTBUE
MEJKITY SAIPOM U IUTOIIJIAZMOI
B HAPVIIEHHBIX CUCTEMAX
(TUBPUMILI M MYTALUN)

Ecan dopmooGpasoBanme ompesiessercs B3amMojelicTBueM dacteil
¢ pasnmuHo muddepeHTEpPOBAHHON mMUTOIIA3MOHE, a sTa muddepeH-
OUpOBKA, B CBOIO OYepefb, ABJIAETCSA BHIPAKEHUEM B3amMOgeHcTBUA
MeMIy AApOM H IHUTOINIA3MOII, TO ecCTeCTBEHHO OKHJATh YTO IIPH
COBMEIeHNN AApa M MATOILIA3MBl PASHEIX BUIOB MM NPU M3MEHEHHH
CTPOEHWS sApa M ero XpoMocOM HOpMaibHOe (opMoobpasoBaHMe
OKakercs HapymieHHHIM. llpm MeKBHmoBo# TuOpHAM3amuM BCerma
OPOUCXOQHAT COBMEILIeHHEe IMTONNA3MBI fAiima ONHOTO BHAA C SXPOM,
UMemuM CcMeIlaHHoe MPOHCXO/KIeHHme 0T o0omx BuUgoB. Pesyabrar
8aBHCHT 0T CTelleHH MEKBHMOBHIX pasamyumii. Bonee organensble
$opmEr BooGme He JaloT THOPHIOB, TAK KAaK WX IOJOBHE KIETKH He-
CoBMectuMbI. TaK Kak Co CIIEPMATO30HIOM BHOCHUTCS JIWINL HAYTOMK-
Hasg Macca OHTOIJIA3MBI, TO MBI MOYKeM C JOCTATOYHBIM OCHOBaHHEM
ToBopATL 0 HECOBMECTHMOCTH ff[pa CIIePMATO30Wja € IHTOMIA3MOL
Adma ppyroro BmAa. JTO MOATBEPKIAETCA MHOTOYHMCISHHBIME HaOIIO-
fleunsvMm, Korja B pesyiabrare dKCIePEMEHTaNbHOH rulpnamsanun
AUI0 aKTHBHPYETCS W HPHCTYIAaeT K HOPMAJIBHOMY APOGIEHHIO, HO
Upu yuacTum OfHOTO TONBKO MaTepPHHCKOro sxpa. fpxpo, BHeCeHHoe
CIepMaTO30MIOM, OCTAETCA HEAKTHBHBEIM M IOCTEIEHHO J[ereHepHpy-
eT. B s1ux caywasx Ao pasBmBaeTcs IO CYTH HAPTeHOreHETHIECKH
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(ruHOTEHE3) M MOMKET JaTh HaUaao HOPMAJLHOMY TaIIOHTHOMY Op-
raguaMy. ['mfenb sagpa cmepMaro3omja YKashHBaeT Ha HONHYIO He-
BO3MOMKHOCT B3amMojeficTBHA MEKIY AAPOM M IUTOILIA3MOH, ABIIf-
IOIErocs OCHOBOM KABHEHHBIX MMPOIECCOB MI000I KIETKIHL.

B ngpyrmx cayvasx, a MMEHHO TOTHA, KOT[a BHIOBEE Pa3NUUMsg
He CTOJE BeJIUKH, o0bejuHeHne 000MX Anep MPOHCXOUT HOPMAIBHO,
flitmo ppoburcs, passurme sapojsllia HadwHAaercd, Kak OyATo, Hop-
MaJIbHO, HO PAHO WM IO3JHO OCTAHABIUBAETCS, U 3aPOJBIII THUOHET,
flcno, 4ro B3auMopedicTBEe MeKAYy XPOMOCOMAMHU OTIOBCKOTO fA/pa
¥ MaTepPUHCKON IATOILIA3MOM Bce jKe HapYIIeHO.

B mocnennee BpeMa mofapoGHO mM3yYeHHI pasimdHble KOMOMHANER
MeKBUAOBEIX THOpumoB y amduomi. OGsramo Takas rubpumsanms
uMeeT JeTaNbHBIA 3PdeKT make B cIydae pasBUTUA TaIIOMTHOTO Op-
raausma. OObruHO pasBuTHe THOPHAOB GecxBocTHIX amMubmii ocra-
HaBIUBaeTcA HA CTANMH HO3gHeli OmacTyiasl Wil paHHEH TracTpyisl,
T. €. KaK pas TOTHA, KOTMA HAYMHAIOTCS IIPOIECCHl AeTePMUHANMAH
dacTelt 3apojblllia, CBA3aHHEE ¢ W3MeHeHMeM KJI®TOYHOr0 MeTado-
anzma. DopmooGpasoBagme BO3MOKHO JUINE HA OCHOBE HOPMAIHHOIO
B3auMofeiicTBUA MeKIYy ANPOM K IUTOILIA3MOH OJHOTO W TOrO JKe
Buja. ¥ TuOpHOB 5TO B3amMOMENCTBHE OKA3HIBAETCS HAPYIIEHHEIM,

Y xBocrareix amMQuéuit rubpupb, Kak IPaBHIO, JKUBYT [ONBIIE,
HO Bce jxe 0OOBIYHO [0 Meramopdosa He moxonsar. Jlaske Takue Gima-
Kue Bmabl, Kak Triturus cristatus m Triturus marmoratus, Kotopsie
eCTeCTBeHHO CIIAPHBAIOTCA B MeCTaX COBMeCTHOTo obmrammsa (3amam-
masg @pammus), gaor ruGpujoB, KOTOpEHe B GONBIIMHCTBE TUOHYT HA
JMYUHOYHBIX CTAMUAX pasBATUA H He HOXOHAT 10 MeraMopdosa.
Jlums ouenr HemmOrue TUGPUAB HIPOXOAAT GIATOMNONYYHO METAMOp-
$o3, a eme peske OHU [JOCTUTAIOT II0JMOBO3pesnocTd. EcrecTBeHHEIE
rufpunsl 5TEX BUAOB Oblmu ommcaHbl Kak Triturus blasii. Ywmcxen-
HOE COOTHOIIeHHME IIOJIOB Y HUX HECKONHBKO HAPYIIEHO B IIONb3Yy Ca-
Mok. IlmomoBUTOCTH IOCHENHWX MHPHM CKpPEIIWBAHAH € HCXONHBIMH
BUJaMH CHJIPHO CHIJKEHA, a CaMIsl COBCeM CTepmIbHEL Bce nTo T0-
BOpHT O riy0OKUX HapyMIEHWAX PasBHTHS AKe MpU rubpmamsanua
MeRy OvYeHb ONUMBKMMH BAJaMH. B HEKOTOPHIX CayYasx raGpuamsa-
O0A BO3MOKHA U MEKIY ACHO 000COOJNEHHBIMU BHaMH, OJHAKO Ta-
Kue THOPHAEL 0OBIYHO GecmuogHbl (KIaccHYecKHH IpUMep — MYJIHL).
Becmnogne rubpumnos o6bAcHAeTca IyOOKUME HAPYMIEHWAMU B IIPO-
meccax Co3peBaHHUS IIOJOBBIX KIETOK. JTH HApYIHeHHS ABIAITCH
0C00EHHO YYBCTBHTEIBHEIM peareHToM. [layKe IpH CKpelMBaHHM mOJ-
BHIOB WM PA3IMIHBIX pPAC ILIOAOBHTOCTH IONYUEHHBIX THOPHTOB,
HecMOTpsA Ha MX 3a4acTyio MommHOe passmrme (rereposuc), OGEIIHO
OKa3bIBaeTCA CHIKEHHOH. IJT0 BCErTa YKA3BIBAeT Ha PA3IHIHOE
CTpOEHHmE OCHOBHBIX KOMITOHEHTOB SIIPa — XPOMOCOM, KOTOpHEe 00-
pasyoT B Ka)KAOM BHJIEe M pace OmpeleNeHHYI0 TOUHO cOalaHcHpo-
Bamnyo crcremy. Ilpm cosMemenmm XpoMocoM [BYX DasHEIX BHOB
WIW [ajke pac B OJHOM sA/pe 3T0T HOPMAaJbHEIH TeHHEIR Oamamc oxa-
3BIBAETCA HAPYIIEHHBIM. JTO CKARWIBAETCHA, MPEKIe BCEro, Ha ILIOJ0-
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pUTOCTH, & 3aTeM, Mpm OGOJBIIAX PasImIMAX, W HA JKH3HECIOCOOHO-
oTA Pa3BUBAIOIIUXCS ru6GpuIoB.

3naveHne ANEPHHIX CTPyKryp (B cmcreMe spo — MHUTOMIA3MA)
mIA DAsBHTAS BHJIHO TAKKe IPH COLOCTABICHHN OPraHW3MOB C Ha-
MeHEHHBIM YHCIOM HaGopoB XpomocoM (0T ramioMgoB o IOXMILIO-
H0B), ¢ W3MEHEHHBIM YHACIOM XPOMOCOM B OT/J@IBHOM HaGope (re-
Tepon.nommn), ¢ HM3MeHEHHOH CTPYKTYpo# xpoMmocom (mepecrpoiikm
g HeXBATKM) M C M3MEHEHHBIMH DIeMeHTAPHBIMU MX eMHMIaMH —
regaMn (reHHBIe MyTanum). ITH CIyIam OCO0EHHO HHTEPECHBI s
pa30mpaemMbix HaMH BODPOCOB dopMooBpasoBannsa, Tak Kak TIpH
»TOM IIPOMCXOMAT HE COMOCTABIEHME SAfpa W IUTONNA3MBI PASHBEIX
BHIOB WIN pac, T. €. TyKABIX o0pasoBaHUil, a comoCTaBIeHHe H3Me-
HEHHOTO fAfpa ¢ TUTOIUIA3MOH TOro jKe BHjpa. B dToM ciydae He
MoEeT OBITH pedd 0 OMOXMMHYEeCKON HeCOBMECTHMOCTH BeI{eCTB IIH-
TOIA3MEL ¥ AJPa, a TOJBKO O HAPYIIEHANM HOPMAIBHBEIX COOTHO-
nreHni.

IIpocrbie HapymeHHs KONMYeCTBEHHBIX COOTHOIIGHUH MERITY
HOPDMAIBHBIM AJXPOM M OUTOIIAZMON, KaK M HYHO OBLIO OKAAATH,
He BelyT K KakuM-TH0O 3HATMTENLHHIM WM3MeHeHHAM. Pambine 3TEM
COOTHOIIGHNAM INPHUINCHIBANOCE [ajKe W3BECTHOE [eTePMHHHUPYIOIee
spavenne. OgHAKO DKCIHEPUMEHTATHHOE HAPYIIeHWMe TUCTO KOJMIecT-
BEHHBIX COOTHONIEHHI BelIeT K OHICTPOMY WX BOCCTAHOBIEHHIO.
Ilpr wmcKkyccTBEHHOM DIapTeHOTeHe3e SHOA MOPCKOTO ea B HOp-
MaJbHOH Macce ero MpOTOINIa3MEl 3aKIIYaeTcss BMeCTo ABYX sfep
TOJBKO OJHO MAaTEePMHCKOe sApO M, CJIeH0BaTeNbHO, IT0JIOBUHA HOP-
MaIpHOTO THMCIa XpoMocoM. Takoe ramiomjHoe fiimo gpobmres co-
Bepimenno mopMmaabHo. Ilpm KaMmoM fedemmm Macca IHTONIA3MEL
YMeHbBIIaeTcss IPUMEpHO BaBoe. laliowWgHOe MAMN0 MCHBEITHIBAET,
OHAKO, eIle OJHO JININHEee JejieHWe, B peaylbTaTe 3TOr0 Macca
OUTOmIA3MEl CTAHOBHTCS B KayKIOM KIeTKe BIBOEe MeHBIIe, YeM B
HOpMe, T. €. B TOYHOCTH COOTBETCTBYeT CBOMM YMEHBLIICHHEIM SIfI-
paM. Umcmo KIETOK COOTBETCTBEHHO OKAa3BIBaeTCA BIBOE OONLIINM,
XOTA 3apONbIM MMeeT HOPMANbHYI0 Belmuymay. IIpm dKemepmMeHTAh-
HOM IIONyYeHHW TeTPAINIOMIHEIX 3apogsimel (dYepes momaBieHue
HepBOro fleleHMST NUTOINIA3MATHYECKOro Tejla fAima) mx sapa
CoflepskaT BABOE O0OJBIIee UHMCIO XPOMOCOM U HMEKT, COOTBETCT-
Benno, BABoe Ooxpmmii 00beM Npm TOH ke Macce HPOTOILIA3MEI,
Kak m B HOPMAJBHBIX [JUIIOMTHBIX KIETKaX. B 5TOM ciIylae 4mclIo
Kierounsix memeHmil cokpamaercsa. IloxydaoTes onfTh BIONHE HOp-
ManbHBIe BapofBINE ¢ BABoe OGIBIIAMH KieTKAMH, HO ¢ BJBOe
MeHbmnM guenoM Kiaerok. G Apyrofl CTOPOHE!, MOMKHEO HCKYCCTBEHHO
YMEHBMUTH MAcCy MUTOIIA3MBI — IIPOCTO Pa3feNnTh SHN0 HA YACTH.

acTh, cofeprKaIlyI0 AP0, MOMKHO OIUIONOTBOPHTH. B sTOM ciyuae
pobirenne saxaEYMBaeTcA paEbIle HOPMEI, HO BHOBh MMEHHO TOTJA,
Korga ycramoBmTcA HOpMANBHOE COOTHONIEHHe MEMAY O00BeMaMm
Alpa n nmuronmasmel. Tak Kak AApo MMeeT B BTOM cIyTae 06HeM HOp-
ManbROro MUMIOMAHOTO AAPA, TO M KIETKW IONYIAl0TCS HOPMAIBHO-
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ro pasMepa. OgHAKO 9YMCIO KIETOK 3apOJBIIIA OKA3HIBAETCHA YMEHE-
IIeHHBIM COOTBETCTBEHHO YMeHBbIIeHHoi Macce sitrma. CooTBEeTCTBeHHq
OKa3BIBAETCsI yMEHBINeHHOH m BexmynmHa 3apossimia. Taxmm oGpasoy,
B pesyibrare ApoGJeHHs B KIETKaX 3aPOXbIIIA BCerja ycTaHABINBa-
ercs HOpMaJibHOe 00beMHOE COOTHOLIEHHe MeMAy AApoM (Todmee,
qmciaoM HAGOPOB €ro XpoMocoM) H IETOIIA3MOI.

Mr1 BEAEM, YTO 9YHCTO KOJIMYECTBEHHEIE COOTHOIICHHS MEKTy
APOM W IMTOIIA3MOH Xopormo peryrmpyiorcd. HopMaibHBIe cOOTHO-
IeHns JerKo BOccTaHaBIWBaioTcd, & (opmoobpasoBanue He Hapy-
mraercsa. OpHako ¢opMmooGpasoBaHne, KOHEYHO, Hapyllaerca IIpm
KaYecTBEHHBIX M3MEHEHHAX B COCTaBe MUTOIIAsMEL fiiMa (Hampmmep,
OPH A3LATHE HEKOTOPHIX aKTHBHEIX €€ BEIIecTB) WM B COCTABE X POMO-
coM ero Ampa. B HeKoTopHIX ciIyvasx, oNHAKO, W UHCTO, KAasajoch
Obl, KoJnYecTBeHHbIe M3MEHEHHS B fAApe BHOCAT BCe jke HEKOTOPHE
U3MeHeHns, ecjW He HpsAMo B (opMoo0pasoBaHme, TO B MPOMECCH
o0MeHa BeiecTs, oTpasKaloimecsd Ha JKU3HECIOCOOHOCTH, YCTOWTH-
BOCTH Pa3BHBAIOIIUXCS ocofeil winm Ha WX IJIOZOBATOCTH.

Tax, HampuMep, TamIoHpsl, MoJyJaeMble IPHA HUCKYCCTBEHHOM
mapreHorenese, OOBIYHO MeHee JMKHBHECHOCOOHBI, UeM HOPMAalbHEE
puinionguaele ocobn. B ocofeHHOCTH 5T0 Kacaercsa MO3BOHOYHBIX KU-
BOTHEIX. B 9TOM ciydYae, ogHaKo, He ciledyeT AyMaTb, 9T0 TaILIOUf-
HBIl OpraHmaM OTJHYAEeTCH OT MHUIIOMTHOrO BCErfa TOJBKO IO KO-
jamdecTBy XpomocoM. ['oMojOrmYHEIe XPOMOCOMEI HUKOrIa He ObIBa-
0T BIIOJHE HACHTHYHBIMHA, B OCOOGHHOCTH y BBICIIAX KUBOTHBIX C
IBYIOJNBIM pasMHOKeHHeM. B Hacroslljee BpeMa 3TOMY NIpPHIAeTCA
foabnIoe 3HAYEHNE — W3BECTHAA CTEIeHb TEHHBIX Pasimdmil Memay
TOMOJNOTAYHEIME XpoMocoMaMn (7. €. W3BeCTHBI ypPOBEHb TeTepo3u-
TOTHOCTH) OKa3bIBAETCSA CYI[ECTBEHHBIM YCJIOBHEM [UIS Pa3BUTHSA
BIOJHE JKA3HECIIOCOOHOr0 M yCTONYMBOTO OpPraNm3Ma ¢ BEICOKOI pe-
TyJIATOPHOE cmocobHocTh0 (T. €. ¢ COBePIIEHHBIMH TOMeOCTaTHIeC-
KAMHU MeXaHW3MaMHd pasputus). OpPrammsMEI ¢ COBEPHIEHIO OfHHAKO-
BRIMH HA00OpaM# XPOMOCOM OKA3HIBAIOTCS MeHee KU3HEeCIOCOOHBIMHU X
Magoycroitunsrivu. HeypueurensHo, uTo m ocobu ¢ ogumM HabopoM
xpoMocoM Mauo kusHecimocoOHB. C apyroii cropomsi, ocolGm ¢ yBe-
JNMYeHHBIM THCIOM HaGopoB xpoMocoM (HOJHIIOMIH) He TOIBKO He
o0Hapy:xuBaloT 0c060r0 HapymeHus HopMooOpasoBaHAs, HO y pacre-
HEI HEPEeOKO BEIAEIAIOTCH BHICOKOH KU3HECITOCOGHOCTHIO W yCTOHYH-
BocThio. (IT0 He smaumt, uTo (opMOOOpazOBaHHEe BOBCe He M3MEHs-
ercsa. Mu1 3HaeM, 94TO jgame mpocToe M3MeHEHHe MaccChl 3a4aTKa BemeT
K HM3MeHeHHI0 cKopocru AmpepeHrupoBKA U ee MoNuoTel. M moin-
IJIONAB! OTIMIAIOTCS WHOTJA CBOMME pasMepaMu H MopQoJOTHIecKH-
mMn mpmauaxamu. Hpome roro, oHm 001aga0T CHEAKCHHON ILIOJOBHTO-
CTLI0 BCIENCTBHe HAPYIIeHHH B J[EJIGHHAX CO3PEBAHNA IOJOBHX
KIIETOK.)

B T0 ke BpeMsa paspmrme smI, 00JAAIOINUX, KPOMe HOpPMAIb-
HOTO JuILIOMJHOTO Habopa, eme oOxHOI uiam [ABYMSA K00aBOYHBIME
XPOMOCOMAMH, OKA3BIBAETCA Y BBICHIAX SKUBOTHEIX, KQK NpaBmio
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papyiieEEEIM. @opmoobpasoBanue HAeT HEHOPMAIBLHO, KHBHECIIOCOG-
HoCTh 3apONbIIia cHIbHO cHIKeHa. IIpm HempaBmMIBHOM pacupeneie-
gU¥ XPOMOCOM BO BpeMs fpoONeHUsA AWI ¢ JUMIHAMA XPOMOCOMAMH
paspuTHEe He mier Aaibme Guacrynst. HexBarka OTReNBHBIX XpoMo-
coM B OONBIIHHCTBE ciy4aes Tawie Jeranbaa. g HOpPMaJIbHOrO
pasBuTHs slima Tpefyercs, ciefoBareNbHo, HAIWIAE HOPMAIBHOTO
cbanancupoBanHoro nabopa XxpomocoM. ToXbKo B0 B3amMOJECTBUA
TAaKOTO DYIIOWTHOr0 SAPAa ¢ COOTBETCTBYIOUIEH eMy DHTOIIasMoi
BO3MOKHBI HOPMANbHBI/ KJIETOYHBIA MeTaboimaM ©u HOPMaJbHOEe
¢opmoobpazoBarHue, NPUBOJANME K DA3BATHIO BIOJHE FKUBHECIIO-
c06HOTO U YCTOHYMBOTO OpraHm3Ma.

Kax Benwko 3Hauenme AAEPHBIX CTPYKTYD B HMHIUBUIYAJBHOM
pasBATHH, BAJHO B OCOOGHHOCTH fICHO IIPH M3MEHEHHAX B CTPOCHMM
OTJICNBbHBIX XpoMocoM. MBI 3HaeM pasiHYHBIe TANH TAKAX HU3MEHEe-
pui. CambiM OOBIYHBIM ABIAAETCA OOMEH MEMXAY COOTBETCTBYION[MMMU
qacTAMH TOMOJIOTHYHBIX XpomocoM (meperpecr). Hepemko mabimio-
JA0TCSA IepecTaHOBKH W IOBOPOTHI dacTell B HpefiesiaX OXHOH
xpomocoMbl. Tawme u3MeneHms He BIEAI0T Ha (opMoobpasoBanume
(3a HEeMHOrMMH HMCHIIOUEHUAMH, KOTJIa CKa3BIBAIOTCA B3aWMMOBJIHA-
HUA MRy cOCeJHIMHE reHaMu — «3PQeKT ionoxiennsy). DriBaer
mepeHcc YacTH OXHON XPOMocoMBI Ha Apyryio. Taxme mpeoGpasoBa-
HAS TaKKe HE BHOCAT 3aMETHHIX HapylleHmii B (popMooOpasoBaHme.
Weorga vacrb XpoMoCOMBI HEPEHOCHTCS Ha TOMOJIOTHYHYI0 XPOMOCO-
my (Ges o6mema). Torma ogma XpoMocoMa HMeeT YIBOCHHYIO 4acCTh
(mynnuxamma), a y TOMOIOTHYHOK XPOMOCOMEI DTOIl 9acTH HET BOB-
ce (mexBarka). B moroMcTBe TaKMX 0c0OGEH MOTYT HONYIATHCA TPH
OILIOJOTBOPEHUA TAKUMH e CIePMaTo30mgaMu fAAma ¢ YIBOGHUEM
WIN ¢ HeXBATKAMH B 00enMX TOMOJIOTMYHBIX XpomocoMax. Jlymimka-
OAE o0BYHO HE BJIMAIOT HA PA3BHATHE CYINECTBEHHBIM 00pasoM, 0co-
GcrHO B rereposmroTHOM coctosHEME. OmHAKO BCe e HX JKH3HECIOo-
co0HocTh GHIBaer cHmMKeHHOH., Heroropble RymiHKamum OKa3bIBAIOT-
¢ faske JeTANBHBIMH. B 5TOM cKasbiBaeTcs HapylleHHe TeHHOro
faranca. OpEako HexXBaTKM B TOMO3HTOTHOM COCTOSHHE yiKe, Kak
OpaBmino, JeranbHE. Jlayke rereposnmroTHHE HEXBATKH CBA3AHEL CO
CHIDKEHUEM JRH3HECIOCOOHOCTH M YacTo JeTalbHBL. TOJBKO OYeHb
HefonpIIge HeXBATKH HpPOABIAITCA Y JApo30PMIb Kak MKU3HECIO-
COOHBle B TeTEPO3UTOTHOM COCTOAHHH MYTamud. B 5TOM OTHOIIEHHH
OHM CXONHBI ¢ TOUYEYHHIMU, WM TEHHBIMW MyTarusamu. Hpemmomara-
€TCsI, 9T0 HeKOTOPhle JIeTAIbHBIE TeHHbIE MYTAI[MU B AEHCTBHTEIHHO-
CTm npefcraBasAgioT co0oil TaKWe MAJBIe HEXBATKIH.

Kax Mp1 BmmmM, mHapymenme rpyGoro CTpoeHHS XpoMocoM JmGo
He miymser Ha ¢opmooOpasopamme (ecim HOpPMAJbHEIA OajaHc He
Hapymen), nmbo pPe3ko CHA3HIBAEGTCH Ha MKE3HECIOCOOHOCTH PasBU-
Balomerocs oprammsMa (ecim HAPYLUIEHB KOJMYECTBEHHBIE COOTHO-
Wenws BEyTpm fAgpa, T. €. TeHHBII GajaHC, I B OCOOGHHOCTH IIPH
Hexparkax). [lna pas6mpaeMblX HaMHm BOIPOCOB TOPa3A0 HHTEDPEC-
Hee kavecTBeHHBle M3MEHEHNMA XDPOMOCOM, 3aXBATHIBAIOI[HE OT/ENb-
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HEIe TeHHl (ToueunHble MyrTanmm). He mHapymas Oamnadca M He HMeg
OOBITHO JICTAILHOTO BIUAHWS, OHH HEPEIKO 3aMeTHO W3MEHAIOT Kie-
TOUHBIH MeTafoNU3M U B pe3ylbrare »TOT0 BHOCAT CYIECTBEHHEg
M3MEHEHHS B mpomecchl (opMooOpasoBaHus.

T'emnbie MyTamum B HacTosliee BpeMfA paccMarpHBAIOTCS KAK H3-
MeHEHHS B XUMAYECKOM CTPOCHHH MOJEKYJIHl [e30KCUPNOOHYKIeNHO-
Boit KmenoTsl. Hampasa Myramasa ecrs pesyiabTaT HEKOTOPOH Iepect-
POHKH BTOH MOIEKYJH, cOCTOANefl B M3MEHeHHH DACIONOMEHH: Iap
ocHOBaHHWi (aJeHAH ¢ THMHHOM W IATO3WH C TyaHWHOM), XOTsS Obl B
OTHOM TOJHKO 3BeHe. B TakoM ciydae cieyer O:KHIaTh, 9TO MyTa-
OUHE BHIBHIBAIOTCA XWUMHIECKHMH areHTaM# U BBRIPAIKAIOTCA, IpPerkie
BCero, B M3MEHEHWH KIETOYHOr0 MerabonmsMa M B H3MeHEHHUH erg
TPOAYKTOB.

B monb3y OpefmosioKenns 0 XHMUYECKO TPHPOjie MYTaUil roBo-
PAT 0ueHb MHOTHE (DAKTHL:

1. Bo3MOKHOCTH SKCIEPHMEHTANBHOTO HOJNYUeHHs MYTammil Iioj
HEMOCPE/ICTBeHHBIM BJIMSHAEM pPasHOOOPA3HHIX XMMUYECKHX ATeHTOB,

2. llpamas mpomopOuoOHATBHOCTS MYTareHHOT0 JeHCTBUS HOHH3H-
pyloilel paguman@m IIPpEMeHAeMOH mo3e, T. e. UYNCIYy HOHM3ALMIL
Wonnsanusa compoBossjaercs o0pasoBaHueM IIEPeKACH BOJOPOJA,
KOTOpas SABJIHAETCA MyTareHHBIM (aKTOpPOM.

3. Bospacradme YacroTHl CIIOHTAHHBIX MYTamWii ¢ MOBHIIICHHEM
TEeMOepaTypsl COOTBETCTBEHHO (B H3BECTHEIX IWpeeNnax) 3aKoHy
Banr-l'odda nna xuMrdecknx peaxmni. '

4. YBenmueHwe umcia Myrammii o Mepe mpeOLIBAHMSA CIEPMEI B
ceMATpHeMHUKaX caMKu (y 7Apo3ouibl) M NPH XPAHEHHAH CEeMsH
pacTeHHmii. OTO YKaseBaeT Ha BO3MOMKHOEe BJIHAHHEe HOPMAaJbHBIX
MeTabonATOB.

5. 3maumrenbHOE YBeIMYEHWE YUHMCIA MyTalWii MON BIUSHUEM
TEmI0BOTO HioKa (HecoMHeHHoe n3MeHeHne MeTaboausMa).

6. MyrarernHoe feiicrBue yabTpaguUoNeTOBHIX JIydYell, JalOMUX Ma-
KCEMalbHOe umesdo Myrtanmii ma soxde 2600 A. Ha sroit sme Bome
yAbTPaUONETOBbIe JIYIM MAKCHEMAJBHO IOTJIOIANTCA e30KCAPH(0-
HYKJIeHMHOBOH KHCIOTOI.

7. Tpamchopmupyiomiee simsaame mameHennoii JHK (or myrtupeo-
BaBIIero mTaMMa) Ha HOPMAJbHBIN TEHOTWI, yCTAHOBIEHHOE y Gak-
repuit. Ilo-BupguMomy, 310 CBAZAHO ¢ HPAMEIM BXOH—EI[BHHBM MOJIeKy
JHK mnm ux 060MK0B B cocTaB TeHOTHIIA.

Ecnun monexkyna JHK upsaMo minum KocBeHHO KOHTpOIHpyeT KiIe?
TOYHBI MeTaboansM, TO MYTAamWs [OJUKHA MPEKJe BCEro BRIPAKaTh
¢ B XMMOYeCKOM W3MeHeHHH er0 IPORYKToB. ¥ Haumboiee mwpocrhX
OpraEdm3MoB — OaKrepuil W HHU3IMNX TpuGoB 5TO KaK pas m BHIABIA
eTcd ¢ IpefelbHON ACHOCTHIO. ¥ PAcTeHHWI XOPOIN0 H3yYeHO HaclHe:
IOBaHME OKPACOK IBETOB M IiofoB. Myramum cBs3aHBI 37ech ©
H3MEHEHNEM XMMHUIECKOTO CTPOGHHA pPACTBOPEHHBIX B KJIGTOTHOM
COKe IMTMEHTOB — AHTONWAHOB B AHTOKCAHTWHOB, KOTOpHIE 06pasy”
10TcA U3 IFAHWIUHA B PA3NUIHEIX YCIOBHAX OKUCIEHUS MU BOCCTA
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poBieHns. Pasnuvnsle KapoTmHOWJH], o6pasyommecsd B IIACTHAAX H
ompefiessIoIne OKpPacKy IO 0B, JACTEEB W JPYTEX OPTaHOB pacTe-
pumit  (oT JKemToll mo KpacHo#l), TaKKe JETKo IepecTpamBalTCH,
i BTH XUMHYECKAE IMePecTPORKN CBSA3aHBI ¢ IPOCTHIMA MYTALHAMIU.
HacinemoBanme KOJNWICCTBEHHBIX W KaYECTBEHHBIX pasimuumil yrie-
BOJ0B, OEIKOB, }KMPOB M BUTAMHUHOB B CEMEHAX pacTeHHII 0OHApY-
JRUBAET BaKOHOMEDHOCTH, XapaKTepHHEE [UIA NPOCTHIX MYyTamuil.
MyTanun o0HADY/RUBAIOT M aHTATEHHbIe pasnmausa Genxos. BHyrpu-
BUJOBHE DPA3JIMINA B AHTHIeHAX HA HOBEPXHOCTH SPHTPOIHUTOB KpO-
B YEJOBEKAa, BHIABJIAION{NECS B HM3BECTHHX rpymmax Kposm (A, B,
AB m O), ofycioBuensl cepmeil amienoMOp@HBEIX TEHOB H3 TPEX
yrenoB. BrICOKas AMNEHOCKOCTH Kyp OKasajach CBISaHHOH ¢ ompe-
JeJeHHBIM KOMIIGKCOM aHTUTEHOB.

IlurmenTo0GpasoBanne ABIAETCA W Y KMBOTHHIX YHCTO XHMHIUe-
CKOl peakmmed m, BMecTe ¢ TeM, HAXONHTCA B HPAMOH B3aBUCHAMO-
cTH 0T ompeleneHHBIX rernoB, OmHaKo OKpacka MKHABOTHBIX BCerma
cBszaHa ¥ ¢ Goliee CIOKHBEIMA HPOIECCAME, OIPEeNaioaME pac-
upefesenne narMeHToB. llociegHee TamiKe KOHTPONAPYETCH TeHAMHI
(kaK MBI y;Ke BUJeNu Ha 0Y€Hb HPOCTOM elle IPEMepe AKCONOTIA).
Y vueioBexa M3BECTHO JOBOJBHO MHOTO MYTAamdii, CBABAHHLIX C W3-
MEeHEHHEM CIPOeHHs reMorio0mHa. IJT0 THOHYHBIE ITPEMEPH XUME-
YeCKHX MYyTamuil, HPOSBJISONAXCA B BHJE HacJIeJCTBEHHHIX 3aboie-
BaHWi KpoBH. VIHTepecHH MyTamWw CepPHOBHTHOKIETOTHOH aHEMUH
HeTPOB W TANACCEMHM HACENeHHUs CPen3eMHOMOPCKAX CTpaH. IJTh
MyTaIouA B TOMO3HTOTHOM COCTOSHHUH JIETAJIHHEI, & B TeTePO3UTOTHOM
COCTOSIHNH BBI3BIBAIOT aHEeMHIO, OTH MyTallWd, HECMOTPS HA HX BpeJ-
HOCTh, IIAPOKO PACHPOCTPAHEHBI B MaJAPUUHEIX MecrHOCTAX. OKa-
3HIBaeTcsd, OHM CBSZaHBI ¢ ycTOHYMBOCTBIO HPOTHB Mansgpmy, 9TO I
CIoco0cTBYeT WX COXPAHEHHMIO TOJ BIMAHUEM ecTecTBeHHoro orbopa.
CeproBuiHOKIETOYHOCTh ONpEseNAeTcs HM3MEHeHmeM OfHOTO TOXBKO
reHa W BBIpayKaercs B 06pasoBaHNU M3MEHEHHOI0 TEMOTIO0MHA, B KO-
TopoM omHa m3 MHOrEX (okomo 300) aMAHOKMCIOT — IiIyTaMHHOBAA
KHUCJIOTA — 3aMeleHa J[PYTroif — BAIUHOM.

Ecnm Myramum sBiaoTcs pesyabTaToOM IePeCTPONKH MOJEKYIIBI
MHK, 10 sT0 cBASHBAeTCA M ¢ NBMEHEHHAMH B 3aBHCHMBIX 0T Hee
CTPYKTypax pPHOOHYKIEMHOBHIX KHCIOT, & CJIEGHOBaTeNLbHO, I B CO-
CraBe AKTHBHBIX O0eIKOB — (epMeHTOB (KOTOpHe CHHTE3HPYIOTCA
upe mocpemcrBe PHK). TaxmM o6pasom, BmojHe IIOHATHO, YTO
Kaskad Myramms BEIpaKaeTcss B U3MEHEHOHW KJIETOTHOTo MeTaboiams-
Ma u ero mpomykroB. CuegoBarenbro, H3MEHAIOTCA HNMEHHO T
Kierounsle cyGcraHOWM, KOTOpHIe, KAK MBI BHIEIM, OUPEAEIAIOT
®°PM006pa30BaHne u nruddepeHOAPOBKY YacTedl 3apOABINIA H ero
Kirerox. Vsmenenue Kierounoro Merafolm3Ma cBA3aHO, KOHEYHO, W C
U3MeHnenmem (opM pearmpoBaHWS Ha PasIAYHbEE BHYTPeHHHE ¢
BHemnme ¢axropsl. CoOTBETCTBEHHO MeHAITCA U [BHKEHHS Kie-
TOYHEIX Macc W MATpandM OTJENBHEIX KJeTok. Ilpm MyTammm MoXHO-
HOoroctw y xyp ckemeroreHHAas; ME3eHXHMA Yy B3aJHEr0 Kpas JAIKH
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BMECTO KOHIEHTPAIUME B 3a9aTKaX UYeTBEPTOr0 HAXbIla MHUTPHPYyer
nof osKroepmy u (popMEpyeT 3mech IOX ee BIHMAHNEM B3adaTKm
nepses. Ilpu ¢opmooGpasoBanun «poszoBuaHoro» rpebus (pmec. 34),
pasBATHE KOTOPOr0 KOHTPONUPYeTCs OFHUM TeHOM, CKeleTOTeHHas
MeseHXuMa OOOHATENbHON 00JacTH MHUTPHPYeT IOA KOMY CHHHHOM
9aCTH T'OJOBEL M KOHIEHTPUPYETCS 3/eCh.

Tax wagk Myramum BBIpA;KAIOTCS, IpPEKAe BCETO, B H3MeHEHUn
KJIEeToYHOro MeraboJusMa, TO HUIETr0 HET HEeOKHJAHHOTO M B TOM,

VZZEN

777

g 'r—i\jﬁ

Puc. 34. Bakaadka o6viknogennozo epebus (1) y 8-0nesnoezo sapodviuwa domaw-
Heil xypuysl u poszosudnozo (2) y 81/,-0nesnozo sapodviuwa nopoder euandor
odunarosoii craduu pazgurus [UInasveaysen, 1946]

IlonmepeuHnle pa3pe3bl HA YPOBHE CJIe3HO-HOCOBOI'O KaHaJa. 3aKjajka pPo30BUIAHOro rped-
Hf 3axBaTHIBAeT GONMBIUYIO IIONIAHb IIOKPOBOB M BHAYMTEILHYI0O MACCy Me3eHXMMEI. OmnIo-
BPEMeHHO pasBuBaercsa 6ojee IMMPoKasA HOCOBaA IleperopofkKa. 3aKiafka HOCOBLIX KO-
creil 3amasneiBaer. C — oOOHATENbHLIA MeIIOK; [ — CJIe3H0-HOCOBOW KaHad; m — 3a-
Kjafka rpe0HA; n — 3aKJa7Ka HOCOBHIX KoCTeil; sn — HocoBasd IEpPeronolnka

YTo KayRAAA MyTalud H3MeHsgeT B TOH miau MHOH Mepe (hHBMOIOrH-
yeckne (OYHRI[ME Opranm3Ma, a TaKKe U Ipoleccs ¢opmoobpasosa-
nna, IlepBoe maxomur cBoe Hambodee o0lee BhIpaskeHHme B CHUMLEH-
HON JRU3HECIOCOOHOCTH OOJBIIMHCTBA MYTAIWid, OCOOEHHO Y KUBOT-
HEIX, a BTOpPOE — B H3MEHEHNH MOP(OIOTHYEeCKHX NPU3HaKOB. Tak
rak myrammonnoe wmsmenenme [[HHK kacaerca B ogummaxoBoil mepe
BCeX KIETOR Opranmama, TO, Kasagoch OH, W (U3NOIOTHYECKIE,
1 MopdoJIornIecKne BHIpAyKeHNS MyTallil JOJ/RHEl 3aXBATHIBATE BECH
opranusM B mexoM # Bce ero dactu. Camo coboil pasymeercs, w10
9T BHIPAKEHUA MOJKHEI ORITHL MMEHHO Pa3IMIHLIMA B PasHBIX da-
CTAX OpraHmaMa, TaK KaK (popMooOpaszoBarejbible peaKIud Kierod-
HOr0 MarepHala Bcerja pPasIWIHbGl B 3aBUCHMOCTH OT IONOMEHHA,
B3aMMOCBsI3ell M MMelomeiicss yike Au@epPeHIHPOBKE HTOTO MarTepH-
ana. VsBecTHO MHOIO MyTaIluil ¢ IPe3BHIYAWHO MHOr000PA3HBIM BEL-
paszernem (mmeiorporms).

Tag, myramus spineless y mpo3ominl BhIpaskaerTcs pemykmuei
MOYTH BCeX INETHHOK, 0CO0eHHO Ha roioBe W Ha cpegHerpymu. Hpo-
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Me 5TOTO, aHTEHHH IpeofpasyloTcs B HOMKKH, a Ha HOraX pejiyIu-
pyloTes Tapcaubmble wieHHKH. Jlpyras Myranus (bithorax, wirm
tetraptera) BmIpajRaeTcss B TOM, 9TO 3aAHEIPyAb HpHOOpeTaeT CTpoe-
pme CPeJHerpyj U BMecTe C TeM SKy)UKalbla Ipeofpasylorcs B
gpbliba (pme. 35). IT0 — o4eHb KpyNHEE, HO BCE Ke JOKAIbHHIE
ppeobpaszopannsa. OHE CONPOBOKMAIOTCA U PANOM MeHee 3aMeTHEIX
uamenenuit, UeM monHee M3yYAIOTCA MHOTHE W3BECTHHIE MyTalUH,
teM 0Gosee BCKpbIBaeTca MHorooGpasme mx solpaskeHuil. Ho Bce ke

Puc. 35. Myrayus bithorax ¢ doba-
gounumu Epwvlavamy y Drosophila
melanogaster

1 — obmu#t Bupx HacekoMoro [JMoGrxaH-
cruit, 1955]; 2 — HopMaJjbHBIE KDBLIbA
ynamensl, 6jarogaps d4eMy BHIHO, YTO
3a/iHerpyAL Npuobpesia CTPOeHHE Cpej-
Herpyam [YopnuurToH, 1957]

O0BIYHO MYTANUHU BHIPAKAIOTCA B W3MEHEHWH JHIIb OTXEJbHBIX
npusnakos. ak srto o6baAcEHTE? Ha »sror BOmpoc mposumBaer cBeT
PAO oueHb HHTEPECHLIX U BAKHLIX SBIEHWI. ¥ ApPo30(mIbI, OrHEBKHI
U [APYIWX ;KHBOTHBIX J{adke OYeHDb CIORHBIE BHIPAKEHHSA HEKOTOPHIX
Myrammii MOryT GBITH BOCIPOM3BEieHEI HA I'eHETHIECKHA HOPMAILHOM
OpranmsMe IIPH BO3AEHCTBAM Ha OUPEIENEHHBIX YYyBCTBHTEILHBLIX
CTAJinAX PasBUTHA PASNAIHBIME BHEIIHAMH (aKTopaMu (BHICOKEMU
IIM HU3KEMKM TeMIlepaTypaMH, XUMHWYECKHMH areHTaMH, pagumaliu-
eif). Iru PenoKONMH WHOTJA MBYMHUTEIHHO CXOZHEI C COOTBETCTBYIO-
IIMu MyTaOHAMH ¥ IOBTOPAIOT HX MHOrooOpasHbIe BHIPAMKEHUS.
B mexoropsix caywasx (pemokommm BHI3HIBAIOTCS COBEPIIEHHO OIpe-
RerennpiM mapymienmeMm nnrannsa. Heworopble Myramum TpemeTepMmiu-
HupoBaHBI yike B CTpoeHHH filma (HaOpuMep, HAPYIIEHHSA CEIMEH-
Tanmu Opromka y pposodumasr). B orom ciydae Taxue ke Hapyiiie-
Hud, 1. e. ToYHBIE (PEHOKONNH, YAABAIOCH IOXYYNTH IPH BO3/EHCTBAN
BHICOKMMI TeMIepaTypaMi HA HOPMAJLHBIL MATEPUHCKAA OPranusMm
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BO BpeMsa oNpefeleHHOI0 YYBCTBUTEIBHOT'O MEpHOJA POCTA mx
siimeraeTok (OBOIUTOB).

BospeiictBeMm mOBBIIEHHON TeMNepaTypsl Ha pasHHeE CTajmm
pasBuTusas HOpMaJdbHOH posodunsl [onbADIMHEAT moixydut ¢eHoko-
nuu GolpIIMHCTBA M3BECTHHIX MyTamuil, Mo)HO mOmyYuTh # Bee

Puc. 36. ®enoronuu myreyuu bithorax (tetraptera) y Drosophila melanogaster
[K1on, 1955)]

1 — HOpMAaJbHbIEe KYHKAILOA; 2— 5, 7, 8 — pesynbTaT BozfelcTBUA adupoM; 6 — 1o~
BHINIEHHON TeMIlepaTypoif; 2—6 — 3ralbl IpeBPAlleHHA KYHMKanenm B KPLIJIOMOXO00HOE
o6pasoBanme; 7, 8 — MoEuPUKANUA 3aNHEIPYAM ¥ (QEHOKONMH; 7 — BUF C HOPCAJBHOM
CTOPOHLI; 8 — 06JIaCTh I'PYHM C JIeBoii CTOPOHEI, 3afHerpynb ob6paszoBaHa B ¢opMe cpejHe-
TPYAM, KPLUILA ¥ HOTM YNAJEeHLI

BEIp)KeHHs UeThbipexkpsutoii myramum (bithorax) B ¢emoromun
(pume. 36) mpm BosjelicTBEU TOBHIIEHHON TeMmeparypoil (35° B Te-
uenme 4 4ac.) mam »pupoM Ha paHHHE dMOPHOHAJIBHBIE CTAJUH DPas-
BHTHA HOPMAJBHBIX Apo3odmn (Tepes 3 waca Hocjae OTKIAMKE AMI).

Tlomywanucs ¢eHoKONMME W3BECTHRIX MyTANUIl M y MMO3BOHOTHBIX
muBoTHBIX. Hacaefncrsemras Xomgpomuerpodua Kyp (Mmyramma
creeper) MoskeT OBITH HMUTHPOBAHA WHBEKOUEH HHCYIMHA B jKel-
TOYHBIN MEIIOK 3apOJbImia.

fleHo, uTO BCE MpUMeHABINHecs BHEIIHHWE BO3JeiiCTBUS BHI3ELIBATIH
n3BecTHHIe W3MEHEHWs Mera(oiamsMa BO BCeM OpraHm3Me ¥ BO BceX
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.

ero YacTsax (Ha W3BeCTHOHR cTaJUU PA3BHUTHA), HO BCe ke MOMYIATOCH
rakoe ke Jaud@epeHNUpPoBaHHOe BHIpajKeHHe (EHOKomUi, KaKoe
gposBIA€TCA W BO BHEITHNX NDH3HAKAX MyTanumil. 9T0 TOBOPHT B
[goJib3y TOTo, ITO B ocHOBe MOP(OJNOTUIECKUX BHIpasReHmil myramuil,
faske eclIW OHHM CTPOr0 JOKAJALHBI, JIGKAT H3MeHeHHe Meraoamsma
po BCeM opraHm3me. MuorooGpaswe BhIpasKeHWH CBA3AE0 ¢ pasamd-
molt HuddepeHNuPOBKOA COOTBETCTBYIOINIX dacTell, a JOKAILHOCTH
AeHCTBUA OIpefeAeTcAd LOBIAJEHNeM (IYBCTBHTEILHOTO)» IEepPHO/A
pasBUTHA MaHHOI YacTH ¢ BpeMeHeM 006DPA30BAHUA M3BECTHHIX MeTa-
GONHTOE, KOTODPhle MHNYIHUPYIT NaHHOe H3MeHeHHe. It Merabomm-
TH M3MEHAIOTCA Ju00 BejaefcTBue NeiicTBUA BHYTPeHHETo (aKTOpa —
MyTaIlHOHHOTO H3MeHeHms o0MeHa BelllecTB, JuOo BcleicTBHe Heii-
¢TBHA BHeIIHero (aKIopa, OKAa3LIBAIONEro TaKoe jKe BIAWUSHUE Ha
obmen (B ciayvae erorommii).

CxonerBo Meskny BpIpaskeHHmeM Myramuit m ux (eHoKomuil cra-
HOBHUTCA, CJIeN0BATEJILHO, IIOHATHLIM, €CIN TIPUHATD, 4TO KayKgad My-
TAaOusA BBHIBLIBAET TaKoe Ke 00w ee U3MeHeHUe MmeTaobo-
Au3mMa 60 6cCem Op2AHU3MeE, KaK W BHEIIHHE (HAKTOPHL,
meficTBYyIOIe TaK/Ke HA Bech OPTAaHH3M B LEJIOM.

Tlouemy e Buammoe BHIpaskemme MyTtamumii (a ramske ux (peHo-
Kommil) orpaEmImBaeTcs OoOHIYHO HEMHOTWMH IpH3HAKaMu? ITo
o0BacHAeTCA B 000OUMX ciydasx opraHmsanmeil (opmMooGpasoBaTeIb-
HEIX CHCTE€M, WMEHHO TpeGoBaHMeM COBIIAJIEHHA BpPeMeHH 06paso-
BAHUA aKTHBHOIO MeTaboJWTa C TYBCTBUTENLHBIM TepuOAOM obpa-
30BaHUS TOT0 WJIW HHOTO 329aTKa, T. €. ¢ HePHOOM KOMIETeHI[UH
pearmpyiomeii cumcremsl. EcrecTBeHHO, 9TO MNOABIEHNE W3BECTHOI'O
MeraboinTa Ha paHHeHl CTafud PasBUTHA 3aXBATHT, OTEBH[HO, MHO-
I'me 9YacTH B MX YYBCTBUTENLHOM HepUojie, a Io3jgHee obpa3zoBaHme
Merabonmra 3acTaHeT MNOYTH BCe 9acTH B ysie CHOPMEPOBAHHOM
BUNle W CMOKET TOBJHATL JUIIL HA HEMHOTHE ellle He 3aKoHIeHnHbIe
mudepeHnnpPOBKA KOMKHBX obpasopammit m T. . OpHako mist mod-
HOTO O00DBsicHeHNA (HaKTOB JOKaIbHOTO [eficTBEA MyTamuii HaM
HY}KHO y9ecTh elie M HCTOPHIecKy® 00GOCHOBAHHOCTh HOPMAJBHOTO
PasBUTHA OPraHnm3MoB, W B 2TOHl CBA3W HaM OpHAeTcs faiee BHOBb
BO3BpATHTLCA K HAIIe OCHOBHOX TeMe 0 PeryinpylounX MeXaHn3-
Max ¢dopMooOpasoBaHMsL.

OKa TOOBeleM WTOTH HaIlero pacCMOTPeHHs B3aUMOAelCTBUA
Meskny sapgpoM W mwiasmoii. Mpl BmpmumM, takmMm o0pasoM, 9TO MayKe
caMble He3HadmTedbHHe (TOYEUHBIE) W3MENEHHA B HacHe[CTBeHHBIX
crpykrypax ajgpa (toumee, B JTHK ero xpoMocom) Bcerga BEI3LIBAIOT
U3MeHeHHS KIeTOTHOr0 Mera0oim3Ma, KOTOphle MOIYT IPHBECTH K
rofenn 3apoapimra (JeTadbHKEe MYTANNH) KA K M3MEHeHHIO CTpoe-
Husi oprammsMa (BUAmMBIe MyTamumuW), OTm WIMEHEHUS Bcerja
peanxmsyioTcs depes TOCPENCTBO M3MEHEHWIl B AKTHBHBIX cyGcrarii-
ouax nmromtasmMu (PHK u depmenrax) m B XEMHYeckoM cocTaBe
MeTaGoanToB. ITO CBA3AHO ¢ W3MeHeHUAMH B WHIyIHPYIONHX Belre-
CTBaX, ¢ W3MeHEHWSMHI B IIOPOTOBLIX YDOBHIX M KadecTBe opMool-

11 ®. U. Mmansrayaen
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pasoBaTeJbHEX pearnuil. Bea dra mens peaKknmit ABIAETCA PEBYIL-
TaTOM B3AHMONEHCTBHA MEKIY ONpeJedeHHON MUTOMIA3MOR ¢ ee
cyOCTAHIUAMHA, NONYYCHHBIMH OT MATEPHHCKOI'0 OPrammsMa, W KOoM-
GUHUPOBAHHLIM SI/IPOM C PasiHYHHIME HapyIIEHHAME ero rpy0oro min
TOHKOTO CTPOEHUSA.

Wsyuenme wunpusmpyamzsnoro passutua Mmyrtamuii ((eHoreHerm-
Ka) JaeT HaTJA[HHE JOKA3aTelIhcTBA KOOTEPANHM ANpPa M IIATO-
MIa3Mbl, KOTOPLIE JIMIOD IPH HOPMAJBLHOU OpraHum3ammé 000WX KOM-
TTOHEHTOB 00ecmeduBaloT pPasBATHE HOPMANBHOTO CTPOEHWA OPTaHm3-
Ma ¥ WU3BeCTHYI CTelleHh ero yCTOHYWBOCTH IPOTHB PA3IHIHBEIX
BPeNHbIX BIMSIHIH.

Tmasa VII

SATINTHBIE MEXAHWN3MbI
HOPMAJIBHOTO ®OPMOOBLPA3OBAHNIA

HauGonee npuMuTHBHHIM MexaHE3MoM $opMOooOpA3OBANMASI  SB-
aserca muddepeENUATbHOE DPAacHpejielienne AKTWBHBIX BeIecTB IuI-
TOITa3Mbl fHNA MEKLY NPONYyKTaMu ero npobuenma (mozamwdmoe
pasBuTme). OTOT MeXaHW3M OTIMIAETCA CBOCH SKECTKOCTLIO: JioGoe
HapylleHne B pacupefiejieHUd Bel{ecTs NPHBOAUT K HEHOPMAJLHO-
cram B (QopmoolGpaszosanum. B upomecce sBomionmm BripaGarsiBa-
anch Oosmee TmOKEEe MeXAHU3MBI, KOTOpPBIE [ONYCKAJIH HEKOTOPYIO
perynanuio HOPMaAbHOTO PAa3BUTHA U IIPH HAJAINN HAPYyITalOmuX
daxropos.

ITpesme Beero pasBuTHEe KOHTPONHPOBANOCH caMuM  (DAKTOM
YCTAHOBIEHNA OIPEJEeJeHHEIX «HOPMAJIbHLIX» I POCTPAHCTBEHHBIX
COOTHOMIEHMA MEXKAY pasIWIHGIME dTacTAMEH 3apomsnna. adop-
Mamusa 06 HTHX COOTHONIEHWSX Tepeflapajach Yepes HerocpefcTBeH-
HHIT KOHTAKT MemAy cocemauMm dactamu. CpepcTsoM mepemadn
nEdopManIA CXYKAIA MeTabonuTH, obmajarolqme HeKOTOPOH cme-
maduKoil B pasmWUHBIX dacTAX 3aponsiia (COOTBETCTBEHHO pas-
JARIAAM B CcOCTaBe IMHUTOINIAa3MbI W PAa3IWYInAM B TOJOHEHNN 10
oTHomeHn0 K Qarropam cpensl). B mpomecce sBoxtorrmum sTH. MeTa-
GonuTHl OBLITE 3aTeM WCIMONB30BAHEL He TONBKO KaK CPECTBO KOHT-
pora Qopmoobpasosamusa (ob6paTHAas cBA3L), HO W B KadecTBe
$OpMATHBHEIX BeI[ECcTB, OMpeNeNANIIAX NaTbHelnmit Xof mpomec-
co pasuThs (mpAMasg, WAM AWpeKTHBHAA, cBA3L). Takmm o6pa-
30M, WCTOPHUECKW CIQMKIIACH (HOPMooGpPA3OBATENbHEIE CHCTEOMSL,
cocToAMIEEe Kajkfad, 10 MeHBHIeH Mepe, W3 [BYX B3auMmofeiicTBYyIO-
mux dYacreil — mHAYKTOpPa ¥ peaxrtopa. Hopmampmas paGoTa Tawrmx
CHCTeM OIIpefleNifeTCA COBMEIeHMeM AKTHBHOCTM WX dacrell B Ipo-
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CTpAHCTBE W BO BPEMEHH. Bo Bpema ycramoBieHus KOHTAKTa B
pHAYTUPYOIledl 4YacTH [O/PKHO HAKOMUTHCA [OCTATOYHOE KoJHYe-
¢TBO AKTWBHBIX BEIIEeCTB, KOTOPBIe MOIYT OBITH IepeflaHbl pearu-
pylolieil uacrd, a LOCIeAHs:s JOMKHA CO3PeTh U IPOABATH IOTOB-
gocTh (KomumereHmmio) K peaxguu. PopmoolGpaszoBaTesbHBIE CHCTe-
MBL OKAa3HIBAIOTCA JIOBOJIHHO TI'HOKMMU — OHH [[ONyCKAIOT HAaJWuue
HEKOTOPHIX CHBUTOB B IIPOCTPAHCTBEHHBIX COOTHONIEHWSIX H BO- Bpe-
MEHH KOHTaKra B3amMOJelCIBYIOIMX dacTeil 0e3 0coObIX HapyIIeHHIl
¢opmoobpaszosannsi. Bmecre ¢ TemM oHEH 0KasHBAOTCHA, CIE0BA-
TelLbHO, W 0oJiee HAMeKHBIMH 110 CBOMM pesymbraraM. OHE JelIal0T
BO3MOJKHOH HEKOTOPYI perynsamnuio K Hopme. Hopmaubnoe pas-
BHTHE OKA3hIBAETCA B3aNMUIIeHHLIM, B W3BECTHOH Mepe, OT BIWAHHUA
¢axropos (KaK BHEIIHNX, TaK H BHYTPCHHWX), KOTOPHIE MOITH OBI
ero HAPYIIHTH. Jamura HOPMAJbHOTO (PopMooOpasoBaHHA BO3MOIK-
Ha BCIEJCTBHE INCIOIB30BaHUA B (PopMooOpas3oBaTeIbHBIX CHCTE-
MaX HEKOTOPHIX oOIUX MPUHIUIOB HUX OpraHusamuu. Bo-mepshHIX,
Kag fAimo, Tak ® J00af 9acTh 3apOAbINIa W KasKAbId 3adaToK IHo-
IyYaoT TONAPHYI0 OpraHMW3amuio, HIpHU KOTOpPoll pasiuvHble Belle-
¢TBA pACIpPEAeNAIOTCA BOIb OCH, 00pasyd HeKOTOPYI TIpafamuio
nxX KoHmeHTpamuiti, Opraumsamma Mosker OwITh u 0oliee CIOMKHOI,
¢ HEeCKOJbKUMH OCsAMH n pa3HBIMI/I HalpaBJIeHNAMN rpa;meHTa. Ta-
Kasd cucreMa mMeer caMa o cefe IeJTOCTHBIN XapaKrep. ¥ jpalenue
HeKOTOpoil dacTu 3avyaTKa, XOTA W 03HAUaeT YUCTO KOJHYeCTBEHHBIN
meeKT, He HapyllaeT, OZHAKO, CYL[ECTBYIOIIEr0 TIpafueHTa Be-
mectB. YacTh 3auaTKa HMeeT B 3TOM CIyUae Bce jKe OpPraHm3aIHIIo
[eJ0ro, ¥ TAaKOU IOBpEKAEHHHIA 3aUaTOK MJIW Ke ero 4acrb Ipo-
JoiKaeT pasBUBATHCA, KaK HETPOHYTHIH IeJEBIH 3a4aTOK yMeHbIIeH-
HOTO pasMepa.

BropsiM cpecTBOM 3amuThl HOPMaJbHOTO (popmoobpaszosaHusa
ABJIgeTcAd HCTOPUIECKAA BHPAOOTKA ITOPOIOBEIX YPOBHEl HOPMAJb-
Hoii peaxruBHocTH. DopmoobpasoBarenbHAas peakuus tpebyer A
CBOET0 OCYIL[eCTBIEHHA HEKOTOPOT0 MWHHMYyMa (HOPMATHBHOTQ BO3-
NeHCTBUA B BHJe W3BECTHON KOHIEHTPAIUH NEeTEPMUHHPYIONIHX Be-
mecrs. llpm pocTmiKeRHM 5TOr0 MUHMMYyMAa peaKIUs He TOJIBKO
HaymHaeTcsl, HO U [JOBOAUTCA IO CBOEr0 HOPMAIBHOIO 3aBEPIICHHUS.
Hanumeiimee moBhNIeRAne KOHNEHTPAmUH (POPMATHBHBIX BeI[eCTB
He BImseT Ha XOX (opMooOpasoBaHusa (BIUIOTH O KOCTHIKEHHA BEpX-
Hero mopora, Iocie Koroporo ¢opMoolpasoBaHue ys;Kke Hapy-
naercs). Uem mimpe pasgBHEYTH 00a mMOpora HOPMAJIbLHON peaxTHB-
HocTm TKaHell, TeM Goiee 3amuIieHo HopMaibHoe (opMooOpasoBaHme
OT BIUSHUA PA3IUYHHIX CIydJaiiHocTell, CBA3AaHHHX ¢ W3MEHEHHEM
O0BITHOIl KOHIEHTpAIUU JAefcTBYION(NX BenmlecTB. Bce KOHNEHTpANuH,
Je:Ramme Me)KIAYy HUMKHAM ¥ BePXHHM IOPOrOM HOPMAJIBHOH peak-
TUBHOCTH MAHHOW dYacrd, obecmedmBal0T HOPMAAbHOE €e pasBATHE.

CTeCTBEHHO, 4TO Haamdme GOMbIINX KOHmeHTpamuil (0[] BepXHmM
HOoporoM), T. €. M3BECTHOrO 3araca (opmoobpasylomux BeI(ecTs, ma-
eT mauboxbITyI0 rapaHTHI0 HOPMAJHHOIQ pPa3BATHA HIPH BO3MORHBIX

1*
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HAPYMIEHWAX B NOCTYILUIEHHX STUX BEI[ECTB WM IIPA N3MEHEHHOH
peaKtmBHOCTH TKaHeil., Hamwume BcsgKoro popa «3amacoBy» M ABIAET-
ca Haubonee OOBIIHEIM ¥ 3(PHEKTUBHBIM CPEJCTBOM 3AIIUTH HOPMAJb-
Horo dopMmooGpasoBanua. MEl ToXBKO 4To rosopmix o0 m30BITKe
mEAynupyoInX BemjecTB. OfHaKo @ pearupylomas TKaHb 00BI9HQ
TNpUCYTCTByeT B B3HauYuWreJbHOM u3GBITKe. DBcs sKromepMa paHHei
racTpyisl cmoco0Ha pearmpoBaTh o0pasoBaHHEM HEPBHOH INIACTHHKH,
X0Td (aKTHHYEeCKU /I 9TOr0 NUCHOAL3yeTCA JUINL HeQodbImas ee
9acTh. ¥ HEKOTOPHIX aM¢uluié BcA ToJI0BHAA BKTOJEpPMA CIOCOOHA
06pazoBaTh XpYCTAJIUK MOJ MWHAYIUDYIOUINM BIMSHHEM INIa3HOTO
OoKana, BO BCAKOM cliydae, 00iacTh DKTOJePMHI, oOaafaiolias CIio-
COGHOCTBIO K HTOH peakmum, BCcermga HemaMepumo Oosbmie oOmacta
HOPMaJbHOr0 )OPMHAPOBAHUS XpycTaduka Iiasa. Beck Gox Texa am-
¢Qubmit cmocober pearupoBaTh 06pasoBaHUEM 3a9aTKA KOHEYHOCTU
uT.

Bemepersre »Toro ciaydaiiHble ¢BArH, HapyMIaloniie OTHOCHTEIb-
Hoe mHojosKeHme Hacreil ¢opMooGpasoBaTeNbHON CHCTeMBI, HE Hapy-
mMaioT IX HOPMAJbHOTO B3aUMOJEHCTBHS WM €r0 KOHETHOTO pe3yJbTa-

Haxomem, Bcerfa mMeeTcs H 3allac BPeMeHH KOMIIETEHIHWH pea-
rupyomeil TKaHN, Korfila 0HA COXPaHAeT CIOCOOHOCTh K HOPMAIBHOL
peakmun. B pasmeIX cmeremax 3ToT 3amac pasnmueH. Tar, Hanpumep,
KOMIeTEHNHA SKTOJilepMH K 00pa3soBaHWI0 XPYCTATHKA JINTCA Y aM-
¢ubuit o6sITHO A0 camoro Meramopgosa. B armx caywasx samospma-
Hue B (DOPMUPOBAHMYU HHAYKTOPA H B 00pa3oBAaHUU HYRKHOH KOHIEH-
Tpamuu AelicTBYIOIIUX BeNIeCTB He BIHgeT HA HOPMAIbHOE TeUeHHE
¢opmoodpaszoBaEnsa. HakoHel, W MalIyl0 CcHeqAQUIHOCTD WHJYIH-
PYOIIUX BEIECTB MO)KHO paccMaTpHBaTh B TOM JKe CBeTe KaK «3a-
macy Hecrmenu(UIHOCTH, KOTOPHI AOOycKaeT HEKOTOpHle H3MEHEHW
B X XHMHYECKOM cocraBe 0e3 HapylIeHUs HOpPMaJibHo# ¢opmoodpa-
30BaTeJbHON peakmmu. Tak Kak OGOJBIMIMHCTBO MYTanuil BBI3EIBAIOT
(gepes mameHenme meraGonmsMa) MMEHHO Takoro poja casuru (Bo
BpeMeHH 00pa3oBaHHA HEKOTOPHIX AEHCTBYIOIIMX BEIECTB, B CKOPO-
CTH HAPACTAHHS UX KOHIEHTPAIUU, B UX XMMHUIECKOM COCTaBe, a TaK-
jKe B CKOPOCTU TEUeHHs PEAKIUl, KOTOpHEIE OIpENeaA0T KOMIIeTeH-
OUI0 TKaHei), T0 MHOrHe Takme MyTamum («Maibie» MyTaIr[dd) MOTYT
BooOIIe He MOIydYaTh HUKAKOIO BHAMMOIO BHIPA/REHUS, W TOABKO IIPH
HX CyMMHEPOBAHHU BBI3BIBAIOT KAKOU-TO 3aMeTHEIH (Qu3MOIOrHIecKHil
unu Mopoiorndeckuit aext.

Bce orm samjuTHBIE MeXaHU3MH HOPMAaJbHOTO (i)opMooﬁpaaoBa‘
HOA ABIATCA Pe3ydbTaTOM SBOJIONUEA, H BIOJHE HOHATHO, 49T0 B
pasimuHBIX (PoPMO0GPa30BATENBHBIX CHCTEMAX OHH MOCTUNIH pas-
JuYHOro ypoBHA. KcrecTBemHo, uro Hambolee MOIIHEIE 3al[UTHBIE
MeXaHW3Mbl JO/DKHBI OBLIM pasBmBathca B QopMooOpasoBarernb-
HBIX cHcTeMaX, OIPeJeNsiOlluX YCTaHOBIEHNE Ba)KHENINMUX OCHOB
OpraHW3anuyu, a TaKKe CTpoeHUEe M (DYHKIWH JKU3HEHHO HeoOXOoLH-
Meix opraHoB. IaoGopor, mamas samwminenHocth (opMooGpasoBa-
HOA HaGmofaercd BO BTOPOCTENEHHHIX, BHEINHMX, BUJOBHIX W paco-
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pBIX TPU3HAKAX, TAKNX, KAK OKpacKa IOKDPOBOB, CTPYKTYpHEIE OpHA-
MEHTHI, I[eTHHKM H T. I, KOTOPHE OKA3HBAOTCI MaKCHMAJILHO H3-
meHYuBEIME. OrpoMHOe GOJHIIMHCTBO MYyTAUHil ¥ IpOABIAETCA
T0AbKO B TaKWX, OTHOCHTEJBHO MAJN0 B3HAYAIIAX OTHACIABHBIX IIpH3-
pakax. JIoKaTbHOCTH BBIpasKeHMA dTHX MyTamuii ecrh, HECOMHEHHO,
cJAeACTBEE MaJOoH B3aUIUIIeHHOCTH COOTBETCTBYONUX (opMooGpaso-
paTeIBHEIX TporeccoB. LKcrecrBeHHO, 4To OpHm CyMMHpOBAHHE Ta-
KHMX, TYyCTh U CAMBIX HEBHHHEBIX, MYTAIlWil [OJIKeH, B KOHIe KOHIIOB,
CKA3aTBCA W WX WHTETPANBHBIA >P@eKT B Buje H3MeHeHUA OoJjee
3alllUIeHHEIX INporeccoB ¢gopmoodpasoBaHus. IT0 c¢pasy BHEIABUTCA
KaK KauecTBeHHO HOBOE HACJIE[CTBEHHOE M3MeHEHNE.

Rakgaa Myramma osHavaeT W3MEHEHHE KIETOTHOTO Meralosims-
Ma, I 3TO JOIUKHO HAHTH cBOe BHIpa/KeHHe TaKkke B (pusMoaormie-
ckux ¢yHrmax. OxHaKO # 3/lech OCHOBHEIE (DYHKIUH OKa3hIBAIOTCH
COIMJHO 3aMNUIeHHEME — «3a0ydepernniMay, Tax xax Mopdoixo-
rH4ecKue H3MeHEeHWA MABIATCA JIUING JAPYIUM BBIpa)KEHHEM TEX JKe
m3MeHeHHH B KJIeTOYHOM Merabonusme, TO, KOHEYHO, B HX OCHOBE
JesKaT OJHU U T JKe SABJIHOA.

Bee Myranmumm osmavalor m3MeHeHWe HOPMH peaknuu. Bce oHE
peanusyoTcs 4epe3 IOCPeCTBO TeX WIW WHEIX aKTUBHEIX BELECTB,
cunTe3 KoTophIix KoHTpoaupyerca JHK. HKommertpamusa axtuBHEIX
BellleCTB W HX KAYeCTBEHHAA crenuuKa HAXOAATCI B 3aBUCHMOCTH
OT DAa3JIUYHEIX TEeHOB, KOTOPble ABIAIOTCA CleMUPHIECKUMH HOCH-
reasmn [IHEK. Heynusurennmo, 9To W B dYHCIEe CXOTHEIX TeHOB,
u B uX aktuBHoctH (B a/mmeroMopdax) HalaogaeTca To ke camoe
CO3MaHWEe «3aIacoBy, B3aMUINANIMX HOpMaibHOoe ¢opMoobpasoBa-
HHUe, KaKoe MBI y/Ke OTMETIVIH HJIifA HHAYODUPYIOMHX ¥ BooOme ax-
THBHEIX BeIIeCTB HUTOIIA3MEL IJTO TeM 00jee HOHITHO, 4YTO JTH
BelllecTBA CHHTE3UPYIOTCA, eCJE He NpAMO, TO KOCBeHHO (uepes
PHH u ¢epmenrsr) umop sausumem JIHK, 1. e. pasanuHEIX reHos.

HauGomee 3amullieH0 pasBuTHE HOPMBI IIPH €e TOJHOM JOMHUHU-
pobarmu. I'eTeposurorHas 0co0b pasBHBAETCSA TOTAA, KaK HOPMAJb-
Hasg, XOTA U COJep/KUT, KpoMe HOPMAJILHOrO TeHA, TAKMKe MyTaHT-
HEII reH B TOMOJOTWYHO# XpoMocoMme. B »ToM ciyuae moJOBUHHOA
O3Bl HOPMAJNBHBIX TreHOB (a cjemoBaTeNbHO, W WX IPOLYKTOB)
TOCTATOIHO JIIsI PA3BUTHS HOPMHL.

HopManbHas romosurorHas o0co0b COREPIKAT B CBOUX XpPOMO-
coMax Bce BajKHeilmime reHbl B yABoeHHoM ducie. llogoBuHa aTMX
TEeHOB SBISETCS «3amacoM», 00€CIeYMBAIONIAM PA3BUTHE HODMBL B
Clydae HapylleHUA HOPMANbHBIX YCXOBHil (MyTAaHTHEIM TIeHOM WJIH
BHeNTHAM (DaKToOpoM),

Eme Gompmas samumra Bo3MO)KHA OpH HAJIWYAHW MOJIMTE€HHBIX
cucrem. DBoabmioe 4mcmo reHOB €O CXO[HBIM feficTBHeM TrapaHTH-
Pyer He TOARKO ycTONUMBOE pa3BUTHE HOPMEI, HO ¥ IIACTHIHOCTD
CuCTeMHBl, KOTOpas TyTeM HAaKOILIEHWA MYTamnmid MoKeT IIoCTeNIeHHO
IepectpouThcsa B JKeJIaTeJbHOM HaupaBieHwmm (depe3 ecTeCTBeHHEIH
0160p). K ToMy e BejieT WM HOMUILIOWAMA, KOTOpasd, KaK 3T0 HEON-
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HOKPAaTHO OTMedalloch, CB3aHA Yy DPACTEHUHA TaKKe ¢ IOBHIIEHHON
YCTOWYMBOCTHI) 110 OTHOIIEHHI0 K HeOMArompHATHHM BHEIIHIM
yCIOBHAM KOHTHHEHTAJBHOIO, TOPHOTO M APKTHYECKOT0 KIHMATOB,
(Y RuBOTHBIX TOJHILIOMAMA CBSA3aHA ¢ HapyLUIeHAeM B DPa3BATHN
TOJIOBBIX TPHU3HAKOB M IOTOMY B SBOJIOIUU He HMeeT HHKAKOIQ
3HAYCHMNS. )

Bo Bcex cayuasx mamGosbilias 3amuileHHOCTh HalmiogaeTca B
OTHOMIEHAN Ba)KHEHTIMX IPU3HAKOB HOPMEI ([OJHOE [OMUHHPOBA-
Hne). B ocofeHHOCTH sCHO »To Yy BBHICIINX JKMBOTHHRIX € XOPOIIQ
pasBuroil cucreMmoil peryasuumid. BoJabMIMHCTBO MyTanumi y UTHUN u
MJIEKOINTAOIAX KacaeTcA pasBUTHA OKPACOK KOKHEIX 00pasoBa-
HEUIl — TmMepheB W BONOCAHOrO IMOKpoBa. B ocrambHoM Mopdoaormye-
CKHe BBIpAKEHHS MYTAIWHA OTHOCATCA TJNAaBHBIM 0o0pasoM K Tpaja-
OUAM B W3MEHEHHAX KONMIECTBEHHBIX IIPH3HAKOB, a TaKkke B 00IIeMm
o0MeHe, ¥, KOHEYHO, B YACTHHX (PUBHOJOIHMYECKHX (DYHKIHAX,
Kpynubie Myramum mourn Beerja JeTajbHBI, OHM HApYIIAlOT OCHOB-

HBle (u3mosorndeckrue (PYHKIUH U Bech MeXaHW3M HHIHBUIYAJIBHOTO
pasBUTHA.

Inasa VIII

OPTAHU3AINA PETYJATOPHBIX
MEXAHU3SMOB ®OPMOOLPA3SOBAHUA
N UCTOPUA NX CTAHOBJIEHUA

Msur pacemoTpenu gocraTouHo pasHOOOpasHBIA MaTepual, NI TOLO
9T06K IIOJBECTH HEKOTopble mTOrd. Perymumpylomiue MeXaHH3MbI pas-
BHTHA MOTYT OBITH OTHOCHTENBHO HIPOCTHIMEU Y PACTEHHH M y HU3INHX
JKUBOTHEIX. B IIponecce 3BOJIOINI OHM COBEPIIEHCTBYIOTCA M YCIOMK-
HloTca. Perynanuma ¢ upambiM BINAHWEM BHENTHWX (PAKTOPOB 3a-
MeHSeTCs CaMoperyJdAnueil ¢ KOCBeHHBIM BIMSAHUEOM TeX ke (DaKTOpOB
cpenbl. Bee Gombiiee smadenme mpumolperaer BzamMopelicTBue gacrei
U ToCIefOBaTENBHOCTh HacTyieHHsi nuddepernmupoBor. Bo Bcex
cIydasx pe3yabTaT ¢opMoo6pasoBaHUA KOHTPOJUPYETCA dYepe3d IIo-
CpeacTBO MeTaboJWTOB, CAYMRAIMAX CPeACTBOM o0paTHOHl CBsI3H OT
muToIIasMul uddepeHnUPYOINXCA JacTed K CIenupuIecKuM CTPYH-
rypam simep. llocneanue pearmpylor Ha [JaHHEe H3MeHeHHS B -
TOIJIa3Me U €€ IPOAYKTaX COOTBETCTBEHHO YHACJIEIOBAHHEIM HOP-
maMm, Toarko mocrosgHHOe B3amMopeiicTBHe B cHCTeMe S[PO — ITATO-
mIasMa MOKeT ofecnedmrsh HopMmalibHoe popMoobpasoBanme, Bemyiee
K yCTaHOBIEHHUIO creNu(HIecKoll OPraHU3aI[Md cO BCEMH €€ BHFOBBI-
Mu, paCOBBIMI/I 1 MHIABAOYAJAbHBIMUA OPU3HAKAMU.
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B ocHoBe perymmpyiomiero amnapata HHAUBUAYAILHOLO DPa3BHTHS
AeRUT Beerpa opranmsanus siina. llocinegnas ordmdaercs cmemudm-
qeCKUMU SJIePHBIMA CTPYKTYpaMu (XpOMOCOMEI, TeHK) W HHJABHIyA-
amsupoBanEeiME xuMmudeckumu Beifectsamu (JIHK uw PHI) agep,
3aI1aCOM IHUTATENBHBIX BENIECTB M OPranH3aliell IUTONNA3MEL ¢ ee
axtuBEEIMA KoMuoneHTamMu (PHK u ¢epmentni). B 3aBucuMoct:m oT
MOJMOKEHNST pacTyliero aiima B CTeHKAX SUYNHKA IPHTOK BemIecTB
mojiydaeT BCerfia olpeleJeHHOe HalpaBlenue, a 9TO BeJleT K yCTAHOB-
TeHUI0 NMOJSIPHOH opraEmsanmum sitna. BelmecTsa pacmomaraorcs cmM-
MeTPUIHO BOKPYT I'TaBHOH ocw. Eciau mocrymienne BemecTB MeHseTcs
BO BPEMEHH, TO 9TO BefleT K MOJAPHBIM Pa3IHIUsIM B MX KOHIEHTpPA-
MuAX WA K MOCIOWHOMY pacupepeienuio. Bo Bcex ciyuasx B pasHBIX
9acTAX AMNa YCTAHABIMBAIOTCA JUIIL KOJWIECTBEHNble PA3IMIdSa C
MIOCTeTEHHEM U3MeHeHHeM KOHIEHTPAIHH BEMIeCTB OT OJHOro IOJI0-
ca kK gpyromy. Takum o0pa3oM, BOBHMKAET HEKOTOPHIH I'PagHenT KOH-
MeHTpanuu BAONL IiaBHoi ocu sima. Ilpm mBycroponme-cuMMerpud-
Hoit OpPraHm3alWHU ycTAaHABIMBAEeTCA elfe M BIOPOH rpajueHT, mep-
IeHIUKYJIAPHLIL 1IepBoMy.

Bo BpeMsa pgpobmenus siima ero TUTOIIA3MATHIECKHE BEINeCTBa
pacmpefenssioTCs Mo MPOAYKTAM [JelNeHHs, KOTOphIe, CIEX0BATEeNLHO,
TaK/ke PAa3IMYATCA JHITL 10 KOHMEHTPAI[NM PasINYHBIX IIazMa-
THIeCKMX BemiecTB. Takmm o0paszoM, W B 3apofHle COXPAHATOTCA
rpajimeHTHBIE pasimiudg, W OHH, HAUPEMEDP, COBEPIIEHHO SCHH Ha
cTagusax OmacTylpl W TacTpyidnl y JUIAHOK aMPubuii—aHIMaIbHO-
BereTaTUBHBIN (mepefHe-3afumil) TrpajHenT BeI[eCTB W JOPCO-BEH-
Tpansublii. B pesymnrare mepeMeleHN KIETOYHOT0 MaTepHala ycTa-
IABIUBAIOTCSA 3aTeM U JPyrwe, BTOPMYHEIE, I'PAJHEHTH. B OTAEIbHBIX
TacTAX 3apopjpliia W 3a9aTRaXx opranoB. Takme rpajHeHTHl ABIAIOTCA
OCHOBoil opraHmsalnm, HA KOTOPOHN 3aTeM CTpoATcA palLHelimme pas-
augns. [paguerTsl BhIpaKaoT IEOKYI0, JETKO PETyIupyeMyo gopMmy
Oprammsamum, TaK KAk MaTepuHajbHble nedeKTL B OTHeNbHoNl dYa-
CTH AHNa WIM 3apONbIla He HAPYIIAIT HANPABIEHHSA CYIIeCTBYIO-
mero rpajuenta BemiectB. [[oBpe:kgeHHOe A0 WU Jaske €ro 4acTh
pasBHBAIOTCA I0DTOMY Kak medoe. 1o ke caMoe OTHOCHTCS W K 3a-
TaTKaM OpPraHoB Ha panbeir craimm uX QOPMUPOBAHUA.

3uavenne rpajHeHTHOR OPraHM3AIMH BaKIIOYAETCS, ONHAKO, He
TONLKO B BO3MOMHOCTH peryiammd. Ha ocHoBe rpajyalbHBIX KO-
TIdecTBEHHHIX pa3Imumit Bo3MoxsHo (d4epes mpolecchl MeTaboau3-
Ma) BO3HHKHOBEHHE HOBBIX, HE TONBKO KOJIMYECTBEHHBHIX, HO W Kade-
CcTBeHHBIX pasiamumit. U To m mpyroe MomeT paccMaTpuUBATBCH Kak
Pesymprar coenupumUecKWX pPeAKIHWii Ha BellecTBa I'pajfileHTHOMH
cucTeMbl. JPQPeKT 3THX peakuuil MoReT OBITH IPOMOPIHOHANEH KOH-
UeRTpanun feficTsyioniero semectsa, OqHaKo OH MOKeT 3aBHCETH I OT
APYrux BelllecTB, CO3MAMINAX H3BECTHEHIN 3amac HHEPruM, BHI3BIBAIO-
WMuit wenmponopUUONANBHO 3HATATENBHYI0 (DOPM00GPa30BATEIRIYIO Pe-
armmio. B mpomecce sBosoIEn BHIPaGarTbBAIOTCS HOPOTOBEE YPOBHE
Hacrymienns TaKux PeaKiuit Ha H3BECTHON KOHIEHTPAmHU JeTepMy-



328 Pezyaayus gopmoobpasosanus 6 undueudyasbrHom paseuruy

———

HEUPYIOIEro BempcTBa (T. 6. HA M3BECTHOM YpPOBHE rpammenTa). Hmx.
HOf YPOBEHb OIPENENTeT BO3MOKHOCTh HACTYIUIEHHs PEaKIUH, KOTg-
pas oCyIieCTBIAETCA TOJNHOCTHIO 3a CUET JAPYTOro NCTOTHHKA HHep-
run. BepxHuil ypoBeHb 03HAYAET TAKHE BHICOKME KOHIEHTPALAH, Ko-
TOpPHIe yiKe BIMAIT Ha X07 camoro ¢opmoo6pasoBaHUA, BHI3HIBag
YKIOHeHHA oT HOPMH. BrIpaGoTka TMOPOTOBHX ypOBHEH HOPMAIbHOM
PeaKTHBHOCTH TKaHe# mMeeT oueHb OONbIIOE 3HAYeHHe KAK CPEJCTBO,
ofecueunBaoIee pasBUTHE HOPMHl HPH PA3IMIHHX YKIOHEHHAX B
KOHIEHTDANNH, a Takxe B KavecTBe (Mamas cmeruuanocts!) cop-
MooGpasyromux cy6cramnmit. Uem mmpe pasmBmEYTH o06a mOpora
HOPMAJbHON PEaKTHBHOCTH TKaHEH, TeM Haje)KHee OCyN[ecTBIAETCSH
HopMalbHoe popMooGpasoBaHue,

Bonee ciossusle peryrmpylolime MeXamu3MEl OCYIIECTBIAIOT CBOM
@yurun depes MOCPEACTBO KIETOMHBIX JeleHuil, aKTHBHOTO IIepe-
MeIIeHnA KIeTOYHBIX MAcC M MUTpAluu KJIeTOYHBIX diIeMenToB. I{re-
TOUYHOE felienne ABIACTCA NMEePBUYHBIM CPEICTBOM pacUpeleecHud ax-
THBHEIX BEIECTB, & KJICTOYHbIe HEPEeMEINeHHS HEeIOoCPEICTBeHHO
ompefensaoT gopmooGpazoBanue, HO BEAYT OJHOBPEMEHHO U K [alb-
HefmeMy mepepacupejielieHui0 pasmoobpasubix cyOcranmuit, Ocmob-
Holl HOopMOil KIETOIHOrO JEeNeHUsI ABJIIETCS MHUTO3, T. €. O4€HD CIIOFK-
HBEIf MeXaHH3M PaBHOTO pacIHpefiellenns BajKHENITX ANEpPHBIX CyoO-
craamuii (J{THK xpomocom), xoTopsiii cma6skaer Bce 4WacTH TKAHO 1
RKIeTKH OPramm3Ma KONTPOJBHBEIM amnmapaToM, ofecrnedmBaomaM mHa-
CIeNICTBeHNY0 (BHJ0BYIO, PACOBYI M HHANBUYAAbHY) CIeNIPHKY
BCeX ero, B TOM qucie u gopMooOpa3oBaTedbHEIX, peaknui. OgHospe-
MeHHO Ta ke MUToTHUecKas (Kak m Bce npyrme) ¢opMa JENEHHA AeT
BO3MORHOCTE JI060r0 HepaBHoro pacrupefeeHUA AKTHBUBIX BEU[eCTB
maromitasmi (PHK, depMentos). ,

Homeuno, MexaHusM MHT03a €CTh Pe3yAbTAT OYEHH UIMTENbLHOH
spolronuE (ocTaBuBIIEll CBOM CIeAH B cHOCO0AX KJIETOYHOTO JETEHUS
7 Gomee IpocTEIX OPMAX MHTO3a y NPOCTEHIIHX OpPraHH3MOB).
VY mepBHYHEIX OpPraHN3MOB diIeMeHTapHBIE (OPMEL JRU3HE/[eATEIBHOCTI
KOHTPOJUPOBANUCH, OYEBUAHO, HEGONBIINM KOMIIIEKTOM HWHAABHAY-
aIM3IPOBAHHBIX akTUBHEX cyGeranmumit (Momexyast [[HK, PHE, su-
3UMBI), cOOPAaHHBIX B MHOIOYMCIEHHBIX MEJKHX TPAHyNax HX IUTO-
naasMbl. Boiblnas YHCIEeHHOCTh OfMHAKOBHIX MONEKYJA U TpaHyl
ofecmeunBaja IpH PaBHOMEPHOM HUX pACIpPENeNeHWH B OPOTOMIA3-
Me Takoro opraEW3Ma TaK;Ke paBHOMepPHOe pacHpefeteHne B IPORYE-
TaX KAk PaBHOro, TAK W HepaBHOro paspgexenmsa Bcero texa. [lo Mepe
VCIOKHEOHNA JRU3HEHHEX (PYHKNuHA pasHoofpasye aKTHBHHIX eJUIAIL
(Momerym m rpamHyd, cofepskallfuX AKTUBHEIE BeNIecTBa), OYEBHIHO,
yBenmuuBalioch. IIpu paspelenun Takoro reja MHIUBUAYaJNbHEE pas-
INIAS MRy UPOAYKTAMHA [EJIEeHHA YBeIHIMBAINCH, W HTO MOIIO
CTABUTHL [IOJ Yrpo3y HOPMAJIBHYI0 IPEEMCTBEHHOCTH OpPTaHM3AIUH B
mporieccax Bocmpoussejenusa. IlomapHsle CANAHHA OPraHM3MOB IIpU-
BOTIIA K HEKOTOPOl HMBENMpPOBKe PA3INIUWil I BMecTe ¢ T€M CO3[a-
Baan HoBble KoMOmHamum. Bce aTo jmocTaBmamo obmImpublii MaTepmal
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pia opdexTuHoro pmeiicTBua ecrecrBemnoro oréopa. OpHako mouo-
;KATETBHBIE De3yIhTaT 0TOOpAa MOr J[AaBaTh IPEHMYINECTBA B BH/O
pasMHOIKEHHA Gonee GraronpuATHEIX (OPM OPraHE3AMUH TOIBKO DK
yCIOBUM COBEPINEHHOT0 BOCHPOM3BEJEHHS HTOH OpPraHmsaluu B IO-
romctBe. IlosaToMy Gosee coBepuienmnsle MeXaHHM3MBI PABHOTO paclpe-
JeJIeHHs OCHOBHBIX AerepMuHupyomux Bemects ([IHK) masamxu op-
TaHN3MaM BO3MOKHOCTE NCIIONB30BAHIA CBOUX MOJOKUTENBHBIX TPHO0-
pereliii B DOTOMCTBE 1 BO3MOKHOCTH MX HAKOIIEHHA B IPOIECCE
AaJbHeNIleji MPOrpeccHBHOR JBoXONUE. ITO B OBUIO HCTOPUIECKOIL
OCHOBCH CTAHOBJIEHMA CTONH CJIOMKHOTO N COBEDIIEHHOT0 MeXaHH3Ma
KIETOYHHEIX JlelleHmi, Kak MuTo3, ToT ke MexaHM3M MuT03a, obecme-
quBAIOIMUA mepefady Bceil CHCTEMBI OCHOBHBIX HACJHE/ICTBEHHBIX (Dak-
TOPOB KAIKJOMY M3 MOTOMKOB, OBLI HCIOJMBb30BaH IpH 00pa30BAHUI
KJIGTOYHBIX KOJOHMIA M3 COBEPIIEHHHO PaBHOIPABHBIX ocoleil.

OpHako 9TOT MeXaHW3M PaBHOTO PasfieleHud BajkHedmmx anep-
neix cybcrammuit (JIHK B remax m xpomocoMax) faBal Taxse BO3-
MOKHOCTH HEpaBHOro, T. €. AuddepeHIHaIbHOr0, PasieaeHus aKTUB-
HHIX BemecTB kapuo- u muromaasmsl (PHK B agpuimke, B puGocomax
n nuasMe m (epPMEHTHI B MUTOXOHAPUAX ¥ B miasMe). B pesyabrare
BO3HHKIN HEKOTOPHle Pasandus B 00OMEHEe BEINecTB, KOTOpble W IpH-
Bexn 3aTeM K AU QPepeHIMPOBKe KJIGTOK Tela MHOIOKJIETOYHOTO Op-
ranmsMa. I[IpogyKTH coenuuYecKoro CUHTE3a B CHCTEMEe KJIETKH
OBUIN MCITONB30BAHEI KAaK CPEICTBO [JIA mambHelnned muddepeniu-
poBku. Hierouubie meneHHA OpPUBOTAT K POCTY KIETOUHBIX MACC H
apu auddepeHITPOBKe TOCIeTHUX Hpmobperaior Tarke AuPEepen-
IuadbHbl# xapaxTep. HepaBnoMepHSBIf pocT mpUBOAHT, TakuM o0pa-
30M, K COOTHOCHTEIhHOMy HepeMemtenmio gacteit. Jluddepennuposra
KIeTOK OMpeJelser, ONHAKO, W 0COOEHHOCTH MX pearnpoBaHusa Ha
Onmmaiiliiee OKPY’KeHHNE, B TOM 9YHCJIe AKTHBHBIE X TEPe/BIKeHNd
B COCTaBe KJIETOYHLIX MAacC WM ONOPefeJeHHo OPHeHTHPOBAHHEIX IO-
TOKOB MUrpmpyloumux HKieroK. Bce HoBble 3agarkm obpasyorca B
pesyJabraTe OpHEeHTHPOBAHHOrO mepeMeliesna xiaeTox. Bee aro cospa-
eT HoBHle COOTHOINIGHHS MMy 9YacTAMHI 3apOJBIIIa — HEKOTODHE
CBA3HM paspBIBAIOTCH, a IPYTHE YCTAHABIUBAIOTCA 3aHOBO.

Taknme B3amMoOOTHOIIEHHA MEMKAY COCETHUMU YacTAMH, COIpO-
BO;KAIONMIecsT 06MeHOM IpPOJyKTaMu MerafolxmsMa, GBLIH HCIOIB30-
BaHe B 9BOMIOIHNM IEPBOHAYANHHO KaK CPefCTBO KOHTDOJIA CaMoro
Xoma ¢opmooGpasoBannsa. B paubHeiilleM TPOAYKTHL OPraHO-CIEIH-

maeckoro MeraboimsMa HOCHYKMIH U JJIA JeTepPMUHAINN MeHee
anddepennupoBanHbIX cocefEux 3adatroB. CucreMa cBA3H ObLIa HC-
ToNp30BaHa, TAKUM 00pasoM, B ORHOM HANpABIEHMN NIA Oepeladn
IupextmBHoii mEQopManum (feTepMuHamusa QopMooGpasoBaHnA) B
B JpyroM HampaBlIeHunm A mepegaun obparHoit maopManun (KOHT-
pons opmoobpasoBanuss). Takum oOpasoM co3HanmMCch CIOMKHBIE CH-
CTeMBI B3amMORelicTBUA dacTel, ABJIANINMECT OCHOBOH peryrmpye-
MOro caMopasBETHS OPraHU3MOB.
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Kax Bmpmo, 06mas opraHu3alusa TAKUX CHCTEM MOKET OHITH pac-
mudpoBaHa IpPH aHaIM3e XOfa HHIUBHAYAIbHOr0 pasBuTHA (Kag
OBLTIO MOKAa3aHO Ha M30paHHBIX IPEMEpax SKCIePHMEHTAJLHOr0 Ma-
tepuana). OfHaxo KOHKpeTHas opraHm3anus Bcero (opmMooGpaszosa-
HHA MoeT OBITh IMOHATA TONBKO IPUM ydere ee HCTOPUIECKOr0 pas-
BHTHA, KOTOPOE TaK jKe CIOKHO M TAK ’Ke HENOBTOPUMO, KaK u
HCTOPHA CaMOfl OPTaHM3aluu JIOGOr0 SKUBOrO CYIECTBA.

Bce dopmooOpasoBaTeibubie cucTeMbl ¢ X CION{HON TOCIEN0Ba-
TEJBHOCTHI) B3AMMONEHCTBUA OT/ENBHBIX dYacTeil PasBIINCH HCTOPH-
gecKn Ha 0ase CIOKUBIINXCS OPOCTPAHCTBEHHBIX W BPEMEHHHIX Co-
OTHONIEHHA B pasBHBaINeMcA oprammsMe. llepBomawanbmas upe-
AeTepMUHAIAA BelleCTBAMY IUTOMIA3MBI SIAIA AOMOIHANACH AETep-
MuHanme#i mpu o0MeHe AKTHBHEIME cyGcTaHIuaMd m MeraGoamramm
B HocIefylIux mpoumeccax passurusa. [lo Mepe mporpeccuBHOlt 3Bo-
ronun Bce Godbilee 3HAavYeHMe npuobperaia IOCHEH0BATEILHOCTE
B3aUMoOfeficTBEA 9YacTeii ¢ OCYW[ECTBIAIONMMCA TpW Hem obGMeHoM
PasIMYHEIME TPORYKTaMu MeTabonmaMa u Bce (olee TOHKO BBIZUQ-
(epeHnuPOBHBATNCH CHEIUPIIECKHE OTBETHBIE PEAKIHH CO CBOMMHO
IOPOrOBEIMA YPOBHAMM.

MexanusM (opMo0OpPA30BAHNA BEISCHAETCS CO BCE GONBIIMMU HOJ-
pobHocTaMu. OpHaKO Ia pasfupaeMEIX BoOpocoB 0¢oGoe 3HaYenme
UMEET KOHTPOAUDYIOWUL anmapaT WHIHBUAyadbHoro passurusa. Owm,
HECOMHENHO, ITOCTPOEH Ha NPUHINNE YCTAHOBIEHWs o6paTHON CBSA3M.
K cokaneHnio, AMEHHO BTa CTOPOHA HH[UBULYANbHOTO PABBUTUA HAM-
MeHee m3ydeHa. Bee e Hajmume o0parHoil cBA3M MoKeT ObITH HEMO-
CpPeJICTBEHHO YCTAOBIEHO BO MHOIMX YAcTHHEIX CJIydasdX, a ee Bceol-
Imee 3HAYEHWEe IOATBEPIRAAETCA PAMOM HAMHBIX, CIYMRAIMAX KOCBEH-
HEIMHU JI0KA3aTeIbCTBAMH €€ CYIIecTBOBAHUS. '

BceeoOmumit xapaxTep uMeer B3amMOfieAcTBHE MeEMXAYy opraHaMiu
BHYTpPEeHHEl CeKpelu#, KOTophle BCe (YHKIMOHATbHO CBasansl. Ho-
HEeYHo, B TAKMX B3AMKHYTHIX IUKIAX J060€ 3BEHO MOMKET, B 3aBH-
CHMOCTH OT YCJHOBHIl, WrpaTh pOJAb HPAMOH ®WIM OGPATHON CBABM.
B cucreme rumoghms — moxoBas jkejNe3a AUPEKTHBHASA CBA3b HCXORHT,
o4eBuno, oT ramousa, a obparHas — oT moJdoBoit ykexe3sl. B cucre-
Max ToJoBad jKelxe3’a — IOMOBOA IPHBHAK SCHO BHIDAYKAETCA JHUPer-
THBHOE BJIMSHEE ITOM0BO# esaessl. Hamuwame obparmoit cBis3u froxa-
3aH0 JMIOb B pPEAKMX CJIyJagxX, KAk, HampuMep, Yy OETYX0B — OT
rpe6EA K modoBoit mexese. Ilo-BuaguMoMy, Takas ke o0parHas cBa3b
CIYSKUT CPEJCTBOM KOHTPOJAA pocTa pPoroB y onemeidr (mamTH Kak
Opransl BHYTPEHHEH ceKpernun).

B dopMoobpasoBaTedsHBIX cECTEMaX BCErja HaOIIOMaeTcs B3amMo-
meficTBEe MEMHAY HX YACTAMH, CIEIOBATENBHO, CBASH HMEIT I[MKIH-
geckmii xapakrep. JacTh, BHIAENANINAACA CBOEH aKTHBHOCTHIO, 060-
3HagaeTcA 00BIIHO KaK MOaykTop. EcrecrBenmo, 4To MMEHHO MHIYIH-
pyoInag dacTs SOJIKHA PACCMATPHBATHCA KaK HCTOYHMK AHPEKTHBHOK
cBasu. O6paTHasg CBA3h MCXOMHT, 0UEBUAHO, OT pearupymnomeil THand
BoaMo:xHEI pasnudnble myTa ee ocymecTslernda. OnEako B GoXbIITHH.
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cTBE CIYydJaeB OHH He mccienoBaHH. HemocpencrseHHoe o6paTHOe BIA-
gHAe PearupyoIneil TKAHA Ha WHAYKTOP M3YyUeHO JMIIL 114 HEMHOIUX
o6bexrax. Mbl yixe orMedanu ofpaTHOE BIWAHWE HEPBHON INIACTHHKH
pga XopaoMe3sojepMy aM@ubuil u 3aTeM BHOBL — MYCKYJLHOH cerMemn-
randd HAa MATEpPHAX TaHNIMOHAPHON MIACTHHKN., XpycTalnk, oOpa-
gyIOIMIiica IOoJ BJINAHWEM IJa3HOTO Iy3bIpsi, oKasbiBaer obpaTHoe
pIWAHNE HA pasBUTHE CETIATKH, a Hocaefuss — ma paddepenmu-
POBKY CaMoro XpyCTaJHuKa.

Bo Muormx cayuasx obparmas cBA3hb He H3ydeHa, HO BEIBOJ O ee
HAIM9IUA SBJIAETCA JOIMIECKNM ClefcTBHeM u3 HabmomaeMbx dax-
toB. Tak, HampuMep, pereHepanus KoHeTHocredl y ampubmit, mecom-
HEHHO, ONpefessaerTcs BIUMAHUHEM OCTATKOB Oprana u Ommsaiirei
K HAM TeppuTopun. lereHepanuA HAET B3HAYATEIBHO OBHICTpee
HOpMausbHOro passurusi. JlanpHedimmas perenepanusa 3ajepRuBaercsa Ha
Toil CTAjJ(MW pa3BUTUA peremepara, KOTOPAsA COOTBETCTBYET CTANAM
pasBUTHS BCEro OpraHW3Ma. JTa 3aflePyKKa ABJIAETCHA, 0YEBHJIHO, OT-
BeTOM HA KAaKWe-TO CUrHANH, mofaloifue obpartHyio madopManmio o6
ypoBHE pPasBUTHS pereHepara. IlaxuM cmocoGoM OCYIIECTBIAETCA Ta
ofpaTHAsa CBf3b, MOKHO TOJBKO HpeAmoxaraTs — juGo oHa mepeja-
eTcsl Mo TYMOPAIBHBEIM TYTAM CBA3H, Yepes CrennuIecKue IpoIyKThl
ofMeHa pereHepupyoI(el KoHeYHOCTH (KOTOpHIE, KOHEYHO, MEHAKTCA
o Mepe HporpeccHBHo# ee mnddepeHNupoBKN), aubo OHA MOCTABIA-
eTca TEMH jKe MeTafoiuTaMM dUepe3 IOCPeACTBO MPONPUOLENTOPOB
CHMIIATHYECKOH HePBHOW CHCTEMBI, T. €, M0 HEPBHBHIM IYTAM CBH3M.
Bee sTo wacaercsa perynsmum oprazocmernuduueckoro gopmoobpaso-
pannA. Ogmaxo Bo BesAkoM (opMo0OPa30OBAHHM HAXORWT CBOE BEIPA-
MeHEe N BHmoBaA (remoTunmueckas) crenudmKa pearmmi: oma mMe-
eT BCeoGI[Iif XapaKrep, OXBATHBAS BeCh OPTraHM3M M BCE €r0 KIETKIM.

Bupmosaa cnenmdura opMoobpasoBaTedbHBIX peaKiuil ompemess-
eTcs, KaK MBI BHJIEIM, B3aMMOJIEHCTBHEM MEKIY AAPOM C €ro Xpo-
Mocomamu (m cnenmuduaeckumu moxexyinamu JTHK) u nmuronmasmoit
(¢ axtnBEmME cyGerammuavu PHK =m depmemramm). U specs, me-
COMHEHHo, UMeeTCA IuKIuiecKkas saBucuMoctb, Or ampa ¢ ero JHK
HCXONUT AUpPeKTHBHAA WHOOPMANMA, a OT IHUTOMIA3MBEI — o0paTHas
nEgopManNA 0 COCTOSHWM NUTOINIABMEL ¢ ee Ipomykramu nuddepen-
mupoBku m MetaGonuramu. Ilociegnue, o9eBHHO, KAK-TO BIHAIT Ha
Aapo. DTo BHOBL B 3HAYMTENbHOH Mepe IHIND JOTHIECKOE 3aKITI0TE-
mre, Ognaxko ME TpEBEXd HeMaxo (DAKTOB, NAIMUX HEIOCPeINCTBOH-
Hble fokasarTenncTBa: 1) sauamma agpa Ha muddepeHIUPOBKY HTO-
nnasmel m 2) ofpaTHoro BIAAHUA MUQHEPEHNNPOBKE MUTOMIABMBEI
HA gppo.

1. Bamaunme smpa [QoKashIBaeTCss ONBITAMM THOPHIM3AINHA, DKC-
TepuMenTAJLEBIM WM3MEHeHAeM COCTAaBa AApa — MOJHIIomgueit, re-
Tepomlonaneif, XPOMOCOMIBIMI MepecTpoiikaMnm 1, HAKOHEIN, TeHHH-
Mm wmyrammamda, Kpynmbsle maMeHeHHS, Wapymralline HOPMaJbHBE
coorHOmIeHNA MeEAy cybcrammmaMmm sappa (ero Ganamc), OKa3HIBa-
0TCH BoOGINe METATBHBIMA — MEKAY TAKAME AAPAMH B IATOMIA3MOH
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HOpPMaIbHOE B3aHMOfeiicTBMe HeBo3MokHO. HeBosMoKHA U Koomepa-
NUA MeRAYy AAPOM H Yy:Kmoi emy muromirasmoir (mpyroro Bupja).
HeGonbmine maMeHeHHA B CTPYKTypax Apnpa (B ero reHax), CIH OHp
He IeTANbHEl, TO BCE K€ BHI3EHIBAIOT HE TOJIBKO (PU3MOIOrMIECKHE H3-
MeHeHusA, HO W COBEDINeHHO OMpe/eIeHHble M3MEHEHHS B MpOIeccax
opMooGpasoBaHua W, CIETOBATENLHO, B MPU3HAKAX OpPTraHmsMa. JTm
M3MeHeHHS OCYINECTBIAITCA vepe3 M3MEHEHNA KJIETOYHOro MeTabo-
ausMa u cnenududeckue AudgepeHNUPOBKH B nuronnasMe. Bee aro
¢ MpelelbHON SCHOCTHI0 BCKDHIBAET BIWSHWE HAApA HA IIPONECCH,
OpoTeKAoINUe B NUTOmIasMe. JTH BAMAHUA cleruduuHsl (KaK sTo
BUJIHO HA MYTAIMAX) H ABIAITCA, HECOMHEHHO, [APEKTHBHLIMI.

2. ObpaTHOe BIMAHWE NIUTOILIA3MBL HA AAPO HE TaK OYEBUIHO.
Tlpr coBMemeHAE Afpa ¢ TyMMOOH NIUTOmIasMoil (B MEKBHIOBHIX
rufpugax mIM pH SKCIEPHEMEHTAJIBHOM aHjporeHese) sApPo ruGHer,
910 Hecmenmum(uUuecKoe BO3JEHCTBHE JOMYCKAET PA3THIHBIE TOJKOBA-
ama. OgHako B HEKOTOPHIX CJIy9aax MOIKHO YCTAHOBATH HAJINIHE
cnenuUIECKOTo BIUAHUA BEIECTB MUATOMIABMBI Ha Aapo. Ilpu apob-
JTeHWW y acKapupsl mpeoGpasoBaHme AApa cOMATHYECKUX KiIeToR (mum-
MUHYIHA XPOMATHHA) HPOMCXOMUT TOJBKO MOJ BIUSHUEM OIIpefe-
JICHHEIX BEeI[eCTB I[UTOILIA3ZMEI AHIA.

Y apyrux KUBOTHEIX J0Ka3aHO MeTEPMUHUPYIOINee BIMAHHE CIIG-
nuuIecKax BEIIECTB ITUTOILIA3MBL BO BpeMs NpOOXeHWsS W Pa3BATHA
3apofsiiia. B 2TOM ciydae, o4eBHIHO, MeHAeTCA XapakTep obmema
BellecTB, KOTOPHIA Bcerfa WAeT MpH B3amMomeHcTBUH fAflpa W IUTO-
nxasMel. BeposaTHo, nmuTomrasMa oOKasHBaeT BINAHME HA (DYHKILT
apapa. K comamennio, n 510 ofpaTHoe BIMAHHE HEMOCTATOYHO H3Yde-
Ho. Bo3MoHo, KOHETYHO, 9TO UPH STOM IPONCXOMAT JUNTH 00paTHMbIE
$usmonornuecxkne mameHeHHUs. Torga Helerko OyAeT yCTAHOBUTEH HX
maamgne. Bce JKe ONBITHI ¢ mepecafkoidl Ajep, BUAUMO, CBHOETENBCT-
BYIOT, 9TO f/[pa M3MEeHAIOT CBOH cBolicrsa, T. e. muddepeHnupyn0TCS
(Beposrno, o6parnMo) y ampubuit ogHOBpeMeHHO ¢ HaZamoM Aud-
depeHNUPOBKYE TelXa caMoro sapofsima (MMeHHO BO BpeMs ractpy-
aamuu). B Taxom ciydae MBI MMeeM 3jiech ABHHI IpumMep ob6paTHON
cBA3W B cucTeMe KiIeTku (murTomraszmMa — sAmpo).

Onmako caMbIM yGequTeIbHBIM AOKA3aTEILCTBOM B3amMMOMNEHCTBHS
MeKIy ATPOM W IHTONNA3MON ABIAITCA H3AMIHEIE SKCOSPUMEHTHI C
Bomopociasio Acetabularia. HamomMamM ocHOBHBIE pesyabraThl 5THX
3aMevaTeJbHLIX dKcmepuMenToB. Ilpm akTuBHOM yuacTMm sAmpa Ipo-
NCXO[AT cHHTE3 PHOOHYKIEMHOBBHIX KHUCIOT M GEIKOBHIX Ted, oGiIa-
AOMAX BUAOBON cmenndmuHOCTHIO AApA. OTH IHUTOILIA3MATHYECKHe
Tella BHCTYNAWT B polm (hopmooGpasyomux cyGcramimii, ompenens-
07X Pa3BUTAE ATMMKAJIBHBIX OPTaHOB — BOJNOCKOB I NLIANKH. IIpHA
. cOBMeIMeHWUH ANPAa € IATONNA3MOI Apyroro BHAA CBolicTBA ammeanb-
HEIX OPTaHOB BCErfa OIPEeIeJSIIOTCH BUIOBONW IIPHHAMNITEKHOCTHIO APA.
Ecim ke B mmTomasMe yske mMenuch cyGerammmu, BEpaGoTamibe
TpU y9acTUd SAPA APYTOTO BUA, TO TMONYYAIOTCH NMIIANKE IIPOMEKY-
Toumoro crpoeHns. ITocie ofpasoBanwA NUIADKE OT Hee pacipocrpa-
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maeTca o0paTHOe BAMAHHE K NPOTHBOMONOMKHOMY KOHIy Teja, THe
pacmoyiaraeTca fAfpo, I B pPe3ysabTaTe dTOTO AP0 IPHCTYHAET K II0-
sropHbIM fenenmnsam. [Ipu mepepeske creGas obparHasd CBASH €O NIIAI-
KO HapylIaeTcd, W NajJbHeUIIne AeJeHus SIIpa OpeKpamalnTcsa 0 TeX
mop, MoKa He pereHepupyer HoBas muanka. Ilog BimAnmem Toro e
BO3MEMICTBHUA OT BIOJIHE pPA3BUTON WMIANKE B cTebjie BO3HAKAET
TOK IIMTOIIA3MBI, KOTOPHI yBIEKaeT Afipa W IEePEHOCUT HX B KaMepHl
muAnka. B aTux skemepuMeHTax ¢ mpeHeNbHOMl SACHOCTBIO BEICTYIIAET
dupekTusHas poav adpa, ompepexammero cuenndury dopmooGpaso-
BaHNMs, OCYIIECTBIAEMOr0 HYepe3 MOCPeACTBO BEIIECTB IMTOIIA3MEL
C raxoi#t ;xe ACHOCTHI OGHAPYIKUBAETCA W KOHTPOAUDYIOWEe 3FHAUe-
nue 06parnoll ceAsu o1 (YOPMEPYIOUTUXCA AMUKAIBHBIX OPraHOB K
anpy. B orBer Ha BosmelicTBEE €O CTOPOHBI NUIANKM HACTYIAET HOBAS
pearnuA Afpa — MOBTOPHBIE €ro AeJeHnNs N HOBAsg [ABUrATeJLHAS
pearnua MUTOIIa3MBI, epeHocAmedl 5TA Afpa K MUIANKe.

Tlpu comocraBmemmm Bcero pasHooOpasHoro Marepmana ofmias
KapruHa opranusanuu opMooOGpasoBaTeIbHEIX CHCTEM JOBOJLHO ACHA.
BrmosHe OOHATHH W NYTH OCYIIECTBIGHHS KOHTPOJA U PEryJIAMAA
dopMooOpasoBanua B MHANBAAYATHHOM pasBUTHU. Peryaanms Bcerga
OCYIIECTBISETCSA TOCPENCTBOM 3aMKHYTHIX THKJIOB 3aBHCEMOCTEI.
Hanwdane cBa3eit MeRNY HCTOYHMKOM JETEPMUHHUPYOUIAX BIIMSIHII
7 pesyabraToM QopMooGpasoBaHus, a TakiKe 00paTHBIX CBA3EH oOT
5TOT0 PE3yIAbTATA K HCXOIHOMY HCTOYHUKY, NOKA3hIBaeTcsa 0e3 0co-
Goro Tpyma. Opmaxo cpemcTBa CBA3M HETOCTATOYHO W3YYEHBI Marke
Y TaKoro HMCKIYMTENbHO OmarogapHOro o0Bexra, Kak Acetabularia.
B ocoGennoctu 310 Kacaerca o6paTHON, KOHTPONMPYIOIEil CBA3M.

Cpenu peryiaTopHBIX THKIOB PasHON CIOMRHEOCTH 0coGoe 3HAUE-
HUe WMEeT JJIEMEHTAPHBIN IUKI B3aWMO3ABHCHMOCTEH MEXRTY AAPOM
n muTomnasMoil B Kaykmoll kiaerxe. VIMeHHo B 9TO#l cHCTeMe HmpOMCXO-
AUT peaju3anuA cuernu(UIecKUX MPU3HAKOB HA OCHOBE yHACJIeIOBAail-
HOIl HOpMHI pearnuit. BaanMoneiicTBie MeRIy AApOM M I[HTOIIA3MOR
B mporeccax opMoobpazoBaHuA MoKeT OBITH IPEICTABIEHO CIETYIO-
meir cxemoit. @opmMoobpasoBanue OCYIIECTBASETCA B IUTONIA3ME C
HOMOUTHI0 COBMECTHO CHHTE3HPYEMBIX aKTUBHBIX cyOcTamnuii, BumoBas
cmenuduKa KOTOPHIX ompefensercs sampoM. PesyasTaT KOHTpOIHpPYyeT-
CA ANPOM ¢ MOMOUILK 00paTHO! CBA3H, CO3TABAEMON BIMAHHEM IPO-
IOYKTOB 00MeHA B CHEINUANH3VPOBAHHBIX KIETKAX.

Mzt Bugenn, dro mpocreiinied e MHANEH peryiAnun ABISETCS CH-
cTeMa W3 [ABYX B3auMofeiicTByMOIuX dacreil. Baammoneiicteme ocy-
IMecTBAAETCA WyTeM mepegadn coenudEIecKIX BeUIeCTB IPH HEIOo-
CPeICTBeHHOM KOHTAKTE IJIN 4epe3 IMOCPENCTBO TYMOPAILHBIX CBA3el.

ATOM BBAWMOJECTBUE OJHA JacTh OTJiMIaercA oGBITHO cBoeH ax-
THBHOCTLIO OT Apyroit wacrm. IlepBaa dacTh okaswsiBaeT Torga ¢op-
MaTuBHOe Bamsaame Ha BTOpyo. Oma Hecer pupexTnBHY undopMa-
OUI0 1Mo Kamajxy upaMoit cesasu. Bropas, pearmpyomas wacTh Hecer
o0parHy0, WIM KoRTpoxmpyouly, madopmanmio. IIpocreiimas cu-
CTeMa Peryisanuu MokeT GHTL m300pajkeHa B BUAE BAMKHYTOTO IUK-
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Ia u3 IBYX 3BEHBEB ¢ [IByMs Kamaxamu cBasell. Uncio 3BeHBEB Moser
OHTh, OfHAKO, U Goxsine nByx. He my:kuo cebe mpefcTaBIAThH TaKmp
MUKIBL u3oJupoBaHasiMu. HaoGopor, oHM Bcerfa BaamMofelcTByior
MeR co0oil, 00pasys Goxee CIOKHBIE, BHICIINE CHCTEMBI DPETYJISImmg.
Bmemnane cBA3M KQKAOTO IUKJIA SBIAITCA TOTHA BXOMHBIMU W BEI-
XOMHHMHI KaHajaMu MaHHol mpocreiimmeir cucteMsl. Ilo ormomrenurg
K BHICIIEH CHCTeMe OHH JKe CIyRAT NpPAMBIMA (JMPEKTUBHBIME) 5
o6paTHEIME (KOHTPOMUPYOUIAME) cpefcTBaMu cBsasn. Taxum o6pa-
BOM, DETYNATOPHBIH MexaHu3M BCEero OPraHm3Ma B IEJOM COCTAaBIA-
eTCS W3 OIPOMHOIO THCJIa B3aMMOCBA3AHHBIX LMKN0B peryiaanun. Heino
YCIOKHEAETCA eIle TeM, 9T0 KasKAasd aKTHBHAA TacTh MOMKET MPOmy-
OUPOBATH Pa3AUYHEIe cyOcTaHnum, 065afalol(me KamIas CBOHM Clie-
nuduaecKuM melicTBmeM Ha pasnmuHbie apyrue dactu. Obuiemssecrt-
HBIM TPUMEPOM TAaKO# MYJbTHPYHKIMOHAIBHOCTH ABIAIOTCH, B YaCT-
HOCTH, DHIOKPUHEBIE OPraHK II03BOHOYHBIX JKHBOTHBIX (ocobenno
runou3 u mosdoBbIe Keaesn). IIpuMepoM ciioskHON cucTeMbl sMOpHo-
HAJBHEBIX CBA3CH (Koppeasmumil) MOKeT CIY:RHTh pasBUBAKMMICA
I7a3 TWO3BOHOYHHIX. B rrasHom Ookane mMmeercsa yske mpocreifmas
cucTeMa B3aumMoJeficTBUA BHYTPEHHEr0 W HAPYSKHOIO JHCTKOB, HaXo-
HANTIXCA B Pa3HOM IIONOMKEeHIHN II0 OTHOIIEHNID K «BHeMHe» cpepe.
1o ompenenser 3akmagKy perundl. IlocwemHsas BeTymaer B CBABH ©
DKTOMEPMOil m ompemensier B Hell sakmanky xpycrasmka. Cmcrema
peTHHa — XPYCTATHK COCTABJIAET BTODPOH PEryJATOPHBIN IHKM, OM-
pemensiomuit amddepernupoBry obemx wacteil. Cmcrema mapyKHAm
cTeHKa O0OKaja — ME3eHXTMMa COCTABIAET TPETHH I[MKJI, ONpemess-
rommnit tuddepeEnRPOBKY MTUrMeHTIOr0 JUCTKA.

Peryasropusie cmcTeMnI Bcero OpraEm3Ma B IEJIOM COERUHSIOTCS
BXOJIHBIMH ¥ BBIXOMHBIMM KaHAJaMm CBS3M W ¢ BHEIHeNl cpepoil.
Hak m BEyTpemHNe cWCTeMHl CBASH, 9TH KaHANH TaKiKe CIEIHAJIH-
BUPOBAHK W HAXOMATCA TON KOHTpodeM oprammaMa. HaumGomee scHa
TaKasg B3aMMO3aBUCHMOCTH B (DUBMOJOTHIECKNX peryaaAnuix. Bexon-
Hble KaHANH O0CIYKHBAIOTCA AKTHBHBIMH YacTAMH OpraHmsMa —
OpramaMmu [BWKEHNA, JBIXaHHWA, THTAHOA W BHAeneHms. OOparHag
nHGOPMANUA OT BHENIHEH cpefs TepemaeTcsa 10 BXOJAHHIM KaHAIAM
gepe3 IMOCPEJCTBO OPraHOB IYBCTB M HEPBHBIX OKOHYAHWI B MOKPOBAX
0 B Rumiednnke. Jra nma@opMands BCerja KOHTPOIUPYETCS OPraHms-
moM. Opram cIyxa BocTpMHWMAeT 3BYKOBHIE KoXeGamms TOMBKO OTpe-
MEeNeHABIX TacTOT, OPTall 3PEHNS W HEpPBHAS CHCTEMa pearmpyior
TOJNHKO HA CBETOBHIE JYYU OMPENIETEHHOI0 CIEKTPa.

B mopdoremeTnyecKIX PETryIANUAX 3Ta 3aBUCHMOCTD BIONHE SCHu
y pacrenuit. ®opMa amcTheR nm mX 06IAg CTPYKTYpa ONpEeNsIoTes,
KOH@UHO, TeHOTNINIEeCKH, 0/{HAKO BCETJa BO B3aMMONEHCTBUN ¢ BHEIII-
melt cpemo#t (ocmemenmocTh, Temuepartypa, BrammuocTh). Ocobemmo
SICHA CBSA3b MEKIY OCBEIleHHOCTHI M IJIOIIANbI0 JTHCTOBOH TMJIacTHH-
km. OfgHaKo W B 5TOM CIydYae Xapakrep CBETOBOH pearmud ompese-
JAAeTCSA caMIIM OPTaHHAMOM, T. €. ero HOPMOH pPeaKIny A AamHbX
ycaosuit BHenTHEH cpejHL.
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I'masa IX

PEI'YJIALNA ®OPMOOEPA3SOBAHNIA
HA PA3HBIX YPOBHAX MHTEIPAIIUU

Paccmorpenne peryJsaropHEIX IpoieccoB ¢opMooGpa3oBaHuA Mmo3-
BOJIAIIO HAM BCKPHITH OOIWe IPHHIUIGI OPraHU3AMAN PEryIATOPHBIX
MeXaHH3MOB pasHoro nopaaka. OMHAKO MBI QTMEYANN PA3IHYHA MEIK-
Ay BU0BOIl cnenuguroii dopMoobpasoBaTeJbHBIX peakinmid, ompene-
JIeMO B3auMOJNeficTBIEM MERY ANPOM W IUTOILIA3MON OTeNbLHBIX
KIETOK, B OpraHOTHIHYecKoil cmenumdukoit gopmMoodpasosaHus, onpe-
melsieMoil B3amMmopeiicTBHeM (KOPDEJANUAMI) MEMIY YacTAMHU pas-
BUBAKINETOCs OpranusMa. B mepBoM ciydae peryiAmusa OpoTeKaeT
B CHCTeMe KJETKH, BO BTOPOM cJIydae — B CHCTEME IeJOr0 OpraHm3-
ma. MokHO 3aMernTh W jaibHeilime pasauiusg B mpejerax (hopMo-
00pa3oBaTeIBHBIX CHCTEM oprammaMa. Hexoropele ©3 HOX HMeEOT
BeChMa YACTHHIH XapaKTep, Kak, HAIpUMep, Peryianus COOTHOIIeHMH
MEKIY TJIa3Hofl dalneil 4 XpycTaJuKkoM, iApyrue — Goxee o0Imuil, Kax,
HampuMep, BaauMopeiicTBue MRy KpHIIIeH mepBUYHOM Kumku (Xop-
[IOME30/1ePMOH) M BKTO/EPMOil, CO3/at0INee OCHOBH BCEH OPraHU3amum
II03BOHOYHOTO ;KUBOTHOTO. Tperbm, HaKOHeN, uMeloT eie 0oiee OXBa-
THIBAKOIMHUI Xapaxrep, BHIPAKAIOIUICA B PETYIANUE COOTHOIIEHHH
BO BceM opramuaMe. TaxoBa poab B3amMopnelicTBus MeKEYy opraHaMu
BRYTpeHHeH cekperun upm Meramopdose HaceKoMHIX u aMdpuiuii,
a TaxsKe IPH DPa3BHTMM IOJOBBLIX IPW3HAKOB. TakroB e, 0YEBHMHO,
I XapaKTep B3amMOMefCTBUA MeRIY pereHepupyomuM opranoMm (kKo-
HeIHOCTH aM@UOHil) U OpraHmsMoM B IEJOM.

HongepruBas st pasaudnsa, MBI He [OJUKHEL OTPHIBATH PAa3HEIE
CHCTEMBI PEryJANWH ApPYr OT fApyra — OHH B CYIIHOCTH HEPa3[eiH-
mbl. [{ak perynAnum opraEmaMa B 1eJIOM 00 OTHOIIEHWIO K (PAKTO-
paM cpensl (agauranus), Tak @ B COOTHOIIEHHAX MY OpPraHAME
(koamanramua), a Takke PEryIANHE B YacTHHIX $opMO0OPa30BATETH-
HEIX CHCTEMAaX OCYIIEeCTBJISIOTCA BCE K€, B KOHI[e KOHIOB, HA OCHOBE
yHaclIe0BamHHIX HOPM pearupoBaHmA. Bo Bcem (QopmoolGpasopanmmm
UPOABIsETCA BCErJla BUAOBASA ero coenuduKa, ompeneiseMas, Kak
MBI BuUjeJH, B3amMMofelicTBHEM MeRIy crmeruduIecKuMHE CTPYKTypa-
M1 KIeTOYHBIX fA/ieP M COOTBETCTBYIONEH IUTOMIa3MOi.

JdT0 mOKaspIBaeT fACHO, UTO pasamunme B (HOPM0OODPA30BATENBHEHIX
CHCTeMaX CBABAHO C WX MEPAPXUYECKNM CONOAINHEHHEM. IJTO — TOT
e MPUHIONN, HAd KOTOPOM OCHOBAHA BCA OPraHM3aIuA W Bce QyHRIUN
Cllo;KHOrO opraHmaMa. JI00oii opraE wWMeeT CBOH CHOEIUUIECKUE
byrxnun. OpHaro, ¢ ORHOA CTOPOHH, 5TH (YHKIME HONIMHEHH BCe-
My opraHmsMy B LEJIOM H, ¢ JPYroil CTOPOHH!, OHH OCYIIECTBIANTCH
depe3 moOCpencTBO (PYHKOMOHANBHOW JEATENIHHOCTH COCTABIIAIOIAX
Rammbii opranm TKameil m wmeror. Haskmas BIcIIas cmcrema KOHTPO-
dupyer W KoopauHHpyeT pabory Hmsimeit. B srom BEIpamaerca m
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B3aMMOCBSI3h MUKIOB PeryJAnuY, KOTOpHle He W30AMPOBAHEL JAPYT of
Opyra, a coeMHEeHbl BCETYla BXOAHBIMH M BHIXOMHBIMU KAaHANAMU CBs-
BH ¢ APYTEMH DEryJissTopHEIMHU nukiaMmu. Bmecrte ¢ TeM, B QyHRIMax
BBICIIEl CHCTEMBI OCYIIECTBIAETCA He CYMMHDOBaHHe HAeATeIbHOCTn
HO3IONX CHCTEM, a MX mHTerpanuA. B Kaskmoll Brlcmieii cmcreMe mpo-
SIBISIGTCSI CBOA KaYeCTBEHHA A cIeu(nKa, KOTOpas cosfia-
eTcA TOJIBKO OpraHmsamyeil 3Toit BBICIIell cmcreMbl. lloaToMy MBI p
Opu PacCcMOTPEHHH POPMOOGPABOBATEABHBIX CHCTEM NOJKHBI YIUTH-
BAaTh YPOBEHB WX MHTETPALAN,

1. DremMenTapHbIE CHCTEMBI KIETOYHON peryJisuu

C smeMeHTapHBIM MUKIOM Peryisinuu ($popmMoobpa3oBaHHAA MHL IIo-
3HAKOMILIECH mOJpo0HO HA mpuMepe OJHOKJIETOTIHOH Bogopocaum Ace-
tabularia. Ognaxo Te ke B3aMMO3aBUCEMOCTH MERIY SAAPOM M I[ATO-
OIa3MOfl BCRPHIBAIOTCA C IMOXHON ACHOCTHI0 W HAa PAHHHUX CTANUAX
pasBuTHA 3apojbiila 0OeCHO3BOHOTHEIX JKUBOTHBIX. Bceerpa BujoBas
(remoTnnuveckas) coenuuEa AKTUBHEIX  BEH[ECTB IHTOILIA3MEL
(PHK u »H3uMOB), CHHTE3MpyeMBIX NpU B3aUMOMEHCTBHE AApa I
MIA3Mbl, OUPENeJsAeTCA MMEHHO TeHEeTHYECKHM COCTABOM AfApa. AK-
THBHBIE BEMECTBA IMTOILIA3MBI UTPAIOT PEIIaioNlyld Poib B obMeme
BeIecTB, BeAyIleM K o6pa3soBaHMIoO pa3Horo poja MeTafonnTOB, a de-
pes aTo U B pampbHeiimeil puddepeHINPOBKe KIETOK, OIpPeeSaIeil
nx Qynxumn u mosepienne (B 9acrmocru, murpanuo). G mpyroit cro-
POHBI, BO MHOIHX CJAYIasAX NOKA3AHO M Haawdue 00paTHOro BIXAHUA —
MUTOIIa3Ma BJIMSET HA AAPO U UBMEHSAET ero (YHKIUU., ITO BIMAHIE
MOKeT WMeTh Xapakrep Heo6paTHMoro W3MEHEHHA — MPOoYHOH mud-
deperupoBK. ITO MBI BUAEAH OpPH JApolienuu AAna acKaphmH
(muUMuUmynMsa XpoMaTuHA B COMATAYECKHX KIETKAX), 3TO MOMKHO ycTa-
HOBHTHb B PAa3BUTHH PA3HEIX OPraHOB y HACEKOMHX (IOMHILIOMAUA
B pasiNYHbIX TKAHAX W OprafaX, B 9YaCTHOCTH B SHUAEPMAIbHHX;
DOJUTEHNA B CAOHHKX JKEIe3aX ABYKPHUIBX). BeposarHo, To e camoe
TPOUCXOTUT y OOJBITMHCTBA BBICIIMX JKMBOTHBIX, I TOJbKO TeXHHTIE-
CKMe TPYMHOCTH He MO3BOJMIN OOKA NORA3aTh 9T0 C MOJXHOHA HOCTO-
BEPHOCTHIO.

BosmoskHO, 9TO0 BO MHOTHX CJIy9afx [UTOMIasMa OKAa3HBAeT Ha
Anpo Jaumb obparumoe BauAHWe (Hampumep, y ACHHOHI), OfHAKO
HEeKOTOpPOe BJIMUAHHE, OIEBUHO, HMEETCS BCErIa, ¥ BCErja 5T0 Be-
AeT K H3MEHEHNI0 IPOIECCOB CHHTE3a, KOTOPble NPUHAMAIOT pas-
HOe HampaBieHHe B pPasamiIdo Aud@epeHUpPOBAHHBIX KIETKAX. JTO
BEIpAJRaeTcsi He TOJbKO B OPONYKOHUM CrenuPuIecKuX Meradoan-
T0B, HO W B obpasoBamum opramocmenu@UIIECKUX AaKTUBHHIX Cy0-
craunuii PHK, Bumosas cmemmdura KOTOPHIX, HECOMHEHHO, ompeie-
asiercst apepuoit JIHK (mosker 6mTH, Wepes mocpefcTBo AmepHOI
PHEK).

Bzaumopeitcrue MekAy ANPOM W OUTOIIA3MON WMMeeT cBoHmM He-
IOCPefCTBEHEHM De3yJdbTAaTOM JIMOIL KIeToURy0 maddepenmapoBKY,
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KOTOpAsg pasiIMuia B pasHBIX TKAHAX M oOpraHax. Bmecre ¢ Tewm,
p JI00G0M opraHe, B a1000il TKaHH 3TH IUQ(EPEEIIPOBKA OTIMIAIOTCI
g BHIOBOH (reHOTHUWYECKol) CHeMu(MIHOCTHI0, 4TO SACHO OOHA-
pY/KEBA@TCA B XAPAKTePHHIX BUJIOBHX IPU3HAKAX H B YKIOHEHUIX,
¢BABAUHBIX C MyTanusaMmu., Jdra croenuuKa Kak B HOPMEe, Tak H B
yRIOHEHHAX OMPeeJIAeTCA BIILAHMEM S[IPA B SIeMEHTaPHOH chcTeMe
KICTOUHON peryJIsanum.

Opraxo ocoGeHHOCTH CTPOGHHWS Oprama B IEJI0oM, ero (QyHKIil
A er¢ PasBUTHS OLPENeNIIOTCs opraHusanmeil Bcuiel (opMooOpaso-
BaTEIbHON CHCTEMBl, OXBATHBAIONIEH PEryJATOPHBIE MEXaHU3MBL OT-
HeIbHBIX KICTOK.

2. CacreMbl OPranoTENAYECKON pery A

OCHOBHBIM DJIeMEHTOM BBEICIIHNX (DOPM0OGDA3OBATENBHEIX MeXa-
HE3MOB SBJIAETCA MHIYKIHOHHAS CHCTEMa U3 JIBYX B3aMMOJeHCTBYIO-
mux dacTeil, 3 KOTOPHX 0OHIYHO O[HA 4acTh BHEJAETCA AKTHBHO-
cTHI0 B CBOEM BO3JEHCTBMM Ha JPYryo dacTh (HHIYKTOp), & ApY-
rasg — PeaRTHBHOCTBIO, T. €. OCBOOOKJEHWEM BHYTDPEHHUX 3aUacoB
sueprum. llocimenree BhIpakaercss B popMooOpPABOBATETBHEIX [(BUIKE-
HUSIX W PA3BUTHH XAPAKTEDHHX CTPYKTYDP 3adaTHa oprama. Mer ycra-
HOBWJIA, OJ[HAKO, 4YTO B TAKHX CHCTEMAaX JieJio He CBOAUTCA K IPOCTO-
My Bo30ysxjenuio (aKTHBAIMA) W ONHON OTBeTHON pearnumu. MBI Mo-
JKEM JIMIMB YCJOBHO TOBOPUTH 00 MHAYKTOpe m peaxrope. B mporecce
B3aUMOJIeHCTBUA OHM IIOCTOSHHO MEHAIOTCA CBOMME MecraMu. Bcerjga
pearupymonias 4acTh OKa3hkiBaeT W o0paTHOe BIHAHWE HA HHAYKIOD,
Ja KpoMe TOoro, W caMa mpuo0peraeT 3HaYeHWE HHIYKTOpA IJS JIPY-
rux gacreit. B 3avaTkax opramoB ycTaHaBIMBAKTCA BCerja OYEHb
CIIOFKHBIE B3aMMO3aBUCHMOCTIH.

XapakTep KIeTOYHOTO0 Merafonum3Ma OUPEJelisIeTCs HE TOMbKO
B3amMofielicTBeM sAfpa ¢ TeMH cYOCTRHIUAMM, KOTOPHE MOJYYeHE
KIeTKOH 0T MUTOINIasMHI siiira (9T0 XapaKTepHO JMING IS YACTO MO-
3aMYHOT0 pasBUTHA, He CO3NANIETO0 HUYEro NPHHINTHAIBHO HOBO-
ro). Kumerounble mepeMemieHEsa W, TpesKje Bcero, mpoIece racTpyid-
UIH TPUBOAAT K HOBHLIM COOTHOIICHMAM ¢ BHentHeil cpepnoil. Huerxm
BereTaTUBHO! MOJOBWHEI OKA3HBATCA BHYTPH 3apopnblma, V3 KIeTox
AHMMAaJbHON IIOJOBHHH y aM(uOuil 3HAYNTENBHAS WX JaCTh TAKKe
OepeMenaeTcsl ¢ HOBEPXHOCTH 3apOJHIINA BHYTPh U pacloaaraercs
Temepb CIUIONIHEIM cjoeM (XOpAoMe3ofepMa) moj dKTOJePMOi CIuH-
HOWi 9acTH 3apOAHIIA. Y CTAaHABIMBAITCA, TAKUM 00pa3oM, HOBOE IO-
JT0KeHNE OO0 OTHOIIEHHI0 K BHEIIHEH cpefe W HOBHE COOTHOUIEHHA
Mesmay wactAMHE 3apopsimia. VI To m Apyroe BefieT K M3MEHEHHI Kie-
TogHOro MeTaGoausMa u K HOBHIM AuddepennuposxaM. B nuddepen-
OupoBKe uacTed rxasHoro GoKama ONpejensaioniee 3HAUYEHHEe WMeET
CHaO;KeHWEe KMCIOPONOM BHeNTHell ero CTEHKH, KOTOPas RaerT HAUAJI0
TurMeHTHON 000I09Ke, M HAKOIUIEHHE HPONYKTOB 00MeHa BO BHYTDeH-
Heii cremke, Kotopas audepeHnupyercs B peTHHy. B pasBuTHE oce-
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BHIX OPraHOB 3apofibllia BeAylllee 3HAUeHHWE HMeeT KOHTAKT MeKIy
XOPAOMeBOIEPMOl M DKTOiepMOH, Bo BpeMa KOTOPOI'O IPOHCXOAUT
mepefada MHAYNUPYOIIUX cyOcraHnui or HepBoi Ko BTODOH, a 3a-
TE€M, 0YeBHJ(H0, M B3aUMHEIX o0MeH MmeTafonmTaMu. HadecTBeHHEIe
pasnuius BHYTPH HEPBHOH INIACTMHKE MHAYLOUPYIOTCA IHCTO KOJH-
4eCTBEHHBIME PAa3IUYusAMU B pacupejielieHUM aKTUBHHX Bell[eCTB XOp-
JAOMe30fepMBl mo oceBoMy rpajumeHty. Takme pasauudsa, Kak u
ROJI9ecTBeBHbIe PasAnymusa B MeTa00JIm3Me BEI3EIBAIOT HePETKO THIINT-
Hy0 (opMooGpasoBaTeNbHYI0 peaKnuio Ha W3BecTHOM ypoBHe. B 5Bo-
Jonun BHIPabarEIBAIOTCS HIOPOTOBBIE YPOBHH HOPMAJbHBIX DeaKnuii
W JApyrome MeXaHuW3Mbl, B3al{ulIAloIe pasBUTHe YCTaHOBUBIIENCA
HOPMAaJbHOU OpraHW3alum.

Taxum o0pasoM, mo Mepe pasBUTHI yCTAaHABIMBAIOTCA HOBHIE CO-
OTHOIICHHS U HOBBEE CBSI3HW, KOTOPEHE B CBOIO O4Yepefb BeAyT K Jailb-
HeHIIeMy yCIOMHEHUI0 COOTHOIISHMWH, K HOBHIM AuddepeHrmpoBKam.
9ru ¢opmoodpasoBare bHEIe IPOLECCH BeJyT K IPOTPecCHBHOHR Opra-
HuU3aIuu Bcero 3apojsima. Houarpomas um peryianus B ¢opMoodpaso-
BaHAW 9acTedl W OpPraHOB 3apOJBIIIa OCYIECTBIAIOTCA II0 TNPUHIUILY
o0parHo#t cBA3W 0T (POPMUPYIOMErocs 3aJaTKa K TeM d4acTAM 3apo-
NI, KOTOpPOe WHAYHUDYIOT pasBUTHE AAHHONO 3adarka (1. €. or
HEepPBHON IIACTHHKHA K XOPAOMe30jfilepMe, OT TaHIVIHEeB K MYCKYJIbHBIM
cerMeHTaM, OT XPyCTalWKa K peTmHe, OT 3aYarTKa KOHEYHOCTH K Go-
KOBOIl IIacTHHKE M T. [1.).

Bce opramocmenmpmieckue Aud@epeHIUPOBKE OCYIIECTBISIOTCA,
OJIHAKO, Yepe3 KIeTOYHHBIH Meraboau3M, U BCe OHM HMEIT TeHOTHIH-
gecKyIo cmenu(uKy, T. €. Bce OHU ONPEIeNAOTCS YHACHEL0B2HHOI
HopMoOit peakumii. Takum o0pasoM, MBI BHOBL BO3BpaIiaeMcd K cHCTe-
Me RIETKH W B3amMOMeHCTBUIO MeKAY AxpoM um muromrasmoii. Of-
HaKO 3TO B3amMojieiicTBHe OCYIIeCTBIAETCSA Temeph Ha HOBOM YPOB-
He -— HA ypOBHE OPTaHOTUIHIECKON OPraHmsalui. JTa OpraHm3alus
O3HadaeT HAACTPOMKY HAJ KIETOYHOM OpraHm3anmell, W MeXaHH3M,
peryaupylonuii ee pasBUTHe, 0XBATHBAET 3JIeMEHTAPHbIE MeXaHU3MBI
peryisamuzm KaK HeYTO KAYeCcTBEHHO HOBoe. BsaummopeidicrBus wacreil
BeJyT K HOBBIM ITQJIOMKEeHUAM, KOTOphle 0e3 5TOr0 HUKOrJA OBl HE 0CY-
mecrBmwInch. HoBEle c¢BA3m BegyT K HOBBIM AuUP@epOHIUPOBKAM, KO-
TOpbIe ONPeJeNIAITCA NMEHHO STEMH CBA3AME, XO0TA M PeanmsyloTcd
depes MOCPeACTBO UpeoOpasoBaHmil B RIeT0IHOM Mmerabommame. Peax-
OUA KIETOK OCYIIeCTBIAITCA B HOBOU o6cTaHOBKe M mpmo0peTaroT
COOTBETCTBENHO HOBYI OpPraHOTHOHAYECKYI0 cueludury (Xora Bce
PeaKIum BXOAAT B yHACIEJOBAHNYI0 HOPMY PEArHpOBAHNI).

B passuBamomemcsa opraruaMe (HopMooGpasoBaTeldbHEE CHCTeMbI
JOCTHUTA0T GOJBINOIT CAQMKHOCTH M B 3HAIHUTEIbHOH Mepe BaamMoeii-
CTBYIOT MeRy cob6oil. B atux B3amMome#cTBUAX 0CYL{ECTBIAETCS B3a-
HMHEBI# KOHTPOAbL W DerylANNA DPAsBUTUS BCETO0 OpraHU3MAa B IEIOM.
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3. OxBarBIBaOIUe CHCTEMHBI PeryaAnmna (PopMooGpasoBaHuA
BCEr0 OPraHU3Ma B 11eJI0M

: CumcreMsl peryasanma (HopMooOpasoBaHHUS BCEr0 OpraHmsMa B Ie-
_ j0M HamMeHee MByYeHH. VX cylMecTBoBaHHe HOMCKA3BIBAETCS CKOPEe
0oTHKOM, 4eM GonbluM dmciaoM Habmomennil. OXHAKO B HEKOTOPHIX
cIYIasaX He TOJIBKO odYeBHAEH caM (AT DPeryisluu, HO U3yYeHH U
nyTH ee ocymecrsiennd. OCHOBHBIMEH CpeJCTBAME CBASH B HTHX pe-
IyAAnusaX SABIAKTCA FOPMOHBI I HEPBHBIE IIYTH, TJIABHBIM 06pasoM
aBTOHOMHOII HEPBHON CHCTEMBL

IIpomece Meramopdosa ompenesnsiercsa Y HACEKOMBIX B IENOM [
BCEr0 opraHmsMa peficTBueM TOPMOHOB. Perynsamus ocyImecTBAdeTcS
TMOCPEJCTBOM B3aUMOJEHACTBUS MEIKIY PAas3HBIMEU OpPTaHaMH BHYTPEH-
Heil ceKpellui, OfHH M3 KOTOPHIX cTHMyaunpyioT meramopdos (meii-
POCEKPeTOpHEIE KJIETKH U IPOTOPAKaIbHAA jKejesa), JpyrHe ero
zafepxuBawT (corpora allata). Y amubuit mpomecc Meramopdosa Tax-
7e 0XBaTLIBaeT Bech oprammsM B meaoM. OH BBEI3BIBaeTcA HeIocpe-
CTBEHHO JelcTBHeM ropMoHa IUTOBUMHON sxedesbl. DYHKINA moCTe]-
Hefl 3aBUCHT, OHAKO, W OT ADPYTEX OPTraHOB BHYTpeHHEHl CceKperum,
B IIepPBYI0 OYepeflb OT THPEOTPOIHOr0 rOPMOHA MOAMO3TOBOH ele-
3bl — rumousa. 3mech OMH W TOT K€ TOPMOH ITUTOBHTHON JKeIe3bl
BBI3BIBAeT caMblil pasimumbit 3¢PexT B PABHLIX JacTAX OPraHm3Ma,
CTUMYIUpPYA pasBuUTHE [e(UHUTHBHEIX OPraHOB U BHI3EHIBAs ABTOJIMA3
JUYNHOIHBIX OPTaHOB.

PasBuTHe MONOBHIX IPABHAKOB KOHTPOIHPYETCS Y BCeX II03BOHOY-
HBIX B Ooxblleil mnm MeHbIIell Mepe SHAOKpuHHON cucremoii. Ilep-
BHYHAS CTEMYJANUA MCXOJANT OT THIO(HU3A Yepe3 ero roHamoTPONHER
ropmor. HemocpefacTBennas [meTepMUHANUA ONpPeeNsieTCA  KOJH-
9eCTBEHNBIMA COOTHOINEHUAMY MEKIY MYMKCKIM ¥ JKEHCKOM TOPMO-
HaMU IIPH YCTAHOBIEHNN IIOPOTOBBIX YPOBHEH HOPMAJBHON peakTHB-
HocTm TKaHeH. MeXay BceMm opraHaMm BHYTPeHHEH ceKpenun IMerT-
CA CIOKHBIE B3aMMOMeHcTBHs, BeOyIiue K DPeryiIanmm uX (QyHKITWiL
B ciyuae momoBEIX JKelle3 BBIABIAETCS, KpoMe rumomsa, Takike
BIWSHUE [ATOBUIHON sKeiaessl W HamamouedHuKoB. C Apyroifl cTOPOHEL,
Ha JeATeILHOCTh DHIOKPUHHON CUCTEMEI W, IPEsKAe BCero, rHmodumsa
BIWAIOT U (PaKTOPH BHEITHEH Cpembl. B HEKOTOPHIX CiIy4adx ycTa-
HOBJICHO W Halmume o0paTHON CBASHW MeKIy PasBHBAKIUMCS BTOPHI-
HO-TTOXOBHIM IIPU3HAKOM W ITONOBBIME JKENe3aMIU.

Han6onee sicHO BhIpaskaercs BIUSHUE BCETO OPraHU3Ma B €ro pe-
TynANuAX Toche HapylleHdss ero mejocTHoctH. OpramormmmgecKas
NeTepMUHEANUA 3a9aTKA KOHEYIHOCTH — pereHepara — Ioclie ee yhaa-
Jenus1 y am¢ubuil, HeCoMHeHHO, OTMpeRensdercA OCTaTKaMM OpPraEa m
OnmmaiimuM ero oxpy:xemmem. OfHako AambHeHmm# X0J PA3BATHS
3auarKa W 3aBeplleHme HPoIecca PereHepaIiyu OMpPeNeNAITCI COOT-
HoNleAWeM MKy YPOBHEM DA3BHTHS pereHepaTa W BCero OPraHmsMa
B merom. TaxumMm o0pasoM, HMeeTcsH, OYEBHIHO, 06paTHAS CBA3EL OT
peremeparta K OpPraHmE3MY, CIYKamas CPeJCTBOM KOHTPOIA €ro Pas3BH-

|
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THSA W pocta. BeposiTHOo, BTA CBA3H OCYIIECTBISIETCA 4epes3 Iocpeficr-
BO aBTOHOMHOI HepBHOI cmcreMpl (IIPH Iepepeske HepBOB peredepa-
U OCTAHABINBAETCS BILTOTH [0 BOCCTAHOBIEHWS HHHEPBALUN), Ko-
TOpas B BuAe OTBETHON PeaKIuu peryimpyeT IHTaHMe peTeHepara,

HecoMHEHHEO, OCHOBHBIM WHTETPHDPYIOIIWM AaIllapaToM OPTaHM3Mg
Ha cTafmAX BaBeplranierocs (QHopMoo6Pa3OBAHMUA ABIAETCA BHHIO-
kpuEras cumcreMa. OTgacTm B TOM jKe HANpaBIeHHN (QYHRIMOHUpYer
n mepBHag cmereMa. OJHAaKo Ha 3apPOMNBIIIEBHIX CTanuAX QYHKOmy
BTHX cHCTEM ellle HeJ0CTAaTOYHO ompenenmiauch. MomkHO ToXBKO Ipep-
monararh, 4910 o0BeamHenme (GopMooOpPA30BATEIBHEIX MeXaHU3MOB
BCEr0 OpraHmaMa JOCTHraeTcd B0oOIIe IOCPENCTBOM TI'yMODANBHEIX
CPEeJICTB CBABH W PEryJIANUN.

B stux dopmax peryrammm MH nMeeM HamGoree o0y cmCTe-
MY, OXBATBIBAOINYI0 Bce UacTHBIE (PopMOoOpPa30BATENBHBIE CHCTEMEL
(510 COBEpIIEHHO SICHO TPH TOPMOHANBHOM peryasimuu meraMopdosa
W PasBUTHU TIOJIOBBIX MpU3HAKOB). Pesyabrat hopMoobpasoBanms Xo-
TS W OMpeNesIsaeTcd, B KOHIE KOHIOB, METAGOIM3MOM OT/IeNBHBIX KiIe-
Tok (107l KOHTpPOJEM YHACKe[JOBAHHEIX HOPM), HO HMeeT CBOH Kade-
CTBEHHO HOBBII WHTErpadbHbIi sddeKT, ompenenseMsblil mOI0KeHTEM
TaHHON dYacTW, JAHHOH KIETKH B CHCTEMe IIeJOr0 OpraEm3Ma.

B sakmiouerme moguepKHEM eIie pas, 9TO BO BCEX CAYIaAX pery-
JANAY SICHO TIPOABIAETCHA UCTOPUMECKAs O0OO0CHOBAHHOCTbL Kandol
opmwt peazupoearnus, cmoco6os B3auMonelcTBHA wYacTell pasBUBaIO-
Imerocs OpraEW3Ma W BceX oco0eHHocTell pearmpoBaHWA BCETO Opra-
HY3Ma Ha W3MeHEeHWs BO BHemmmelt cpepe.

Prasa X

PETVJIALINA ®OPMOOBPA30OBAHNA
1 YCTOMYUBOCTH OPTAHNYECKNX ®OPM

«HacmencTseHHAA CTOWKOCTh OpraHmaMa OOBACHAETCS CIOMKHO-
CTBIO CHCTeMBI MOP(OTeHeTHISCKUX CBA3eH, 00'LeMUISIONAX Bce da-
CTH pA3BHBAIOIIEroCsI OpraHM3Ma B ONHO Iejoe, & He CTOHKOCTHIO
HaCcleCTBEHHOr0 BemecTsa, T. €. renosy | Imaxsrayzen, 1938].

CrcreMa MopgoreHeTHIECKUX CBSI3eH YCIOMHAGTCA IO Mepe HBO-
JIIOOMUM COOTBETCTBEHHO IOJOMEHHUI0 OpraHm3Ma BO BHeIIHel cpene
W Ha OCHOBE CIOKUBIIMXCS COOTHONeHuil ero uacteit. «Beaxasa ma-
cneficTBeEEas nuddepeEnmanyug CTPOUTCS Ha (a3e M3BECTHHIX COOT-
HOIeHWiT 4acTell, BCAKOE paculeHenrme OCHOBBIBAGTCA HA 3ABHCIMO-
cTAX, HAa cBA3AX... CymecTBoBanMe MATErpUPYIONIAX (PAKTOPOB ABIA-
eTcsa yciosBueM, omrpeeII0IuM BO3MOMHOCTD HpOI‘peCC]Z[BHOI‘O
nuddepeHIUPOBAHNA OPraHA3MA, W, ¢ APYLO# CTOPOHEI, MPOTPECCHB-
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goe nuddepenmuposanne HemzbeskHO BeJeT K HalbHelmeMy yCIOM-
peHmIo NHTerpupylomeil cucremsl koppeisanuity [Mmansraysen, 1938].
JlpyruMu CiI0BaMH, BHYTpeHHWE CBA3H 9YacTell ABIAOICA Heo(XOm-
mbpIMEI PaxTopaMu caMopassaTHsa oprammaMa. OHE OIpefeNsorT mpe-
eMCTBEHHOCTh OPramuBamna M TOYHOCTH €e BOCTIPOM3BEIeHHS.

9TH IOJOKEeHMs, BHICKA3aHHbIE IETBEPTH BEKA TOMY Ha3aj, IIOI-
HOCTBIO COXPAHMIT CBOI0 CHJIy M B Hacrosmee spems. Temeps yma-
eTcd, OMHAKO, He TONBKO MOGABUTL HOBBIE (DAKTHYECKHE MATEPHAIEI,
Ho U IojaBecT:m 0ojsee TOYHYI0 TeOpeTHYECKyw 0asy IoJ BCIO IpPO-
greMy «oprammsMa Kak mexoro». OprammsM MOKHO PaccCMaTpHBATh
KaK CIOKHYI0 CHCTEMY, CIIOCOOHYI0O K aBroperyiaamumu. Torma scHo
BCKpBIBaOTCA Gosee 00IMWe NMPUHIWIL TOCTPOEHUSA OPraHU3MOB, KO-
TOpPEIe HMUTHPYIOTCSI B COBPEMEHHBIX TEeXHHUECKUX ycrpolicreax. Pe-
TyIAOAs BO BCeX CAYYaaAX OCHOBHIBAeTCS Ha NpHHINUIE <«o6parHoit
ceasmy [ Xommonn, 1961].

B ¢usmomormueckux (QyHKIEAX cHOpMEPOBABIIEroCs OpPTaHE3MA
o6paTHAsA CBA3H OGHApYKHBaeTcA coBepmenuo scHo. Oxmako, Kak f
IOBITAJNICA TOKa3aTh, OHA WMeeT BceoOlee sHAUeHNE U B TeYeHNE WUH-
AUBHAYAIHHOTO PasBHTHS, B0 MHOTHX ciIydadxX oHa €ine HeTocTaTod-
HO W3ydYeHA, W CHEJANABIe HAMH BBIBOJLI UMEIOT CKOPee Xapakrep
Jormueckoro sakimiodenms. JlerampHoe wsydenme ofpaTHONl cBA3H
SIBISAETCA TI0DTOMY HACYINHOH 3ajadeil cOBpeMeHHOH SKCIEPUMEHTANL-
Hoit sMOpmoliorny (MeXaHUKA PA3BUTHSA).

Ilemno, opHako, He TOINBKO B M3ydeHHH OOPATHHIX cB3eil B oTHeIb-
HBIX (opMooGpasoBaTenbubIx cucreMax. Ilocieqame cBA3aHLI W Mesx
c000if Tar, 9T0 BBIXOJHBIE CUTHAJIBI OfHON CHCTEMH TEpemaloTCsa Ha
BXOJ Mpyroit cmcremsl. Ilomy9aeTcst upesBLIYANHO CIOMKHAA CHCTEMA
B3amMO3aBUCHMOCTed. IIpm 3TOM cilemyeT OTMETHTH, YTO 3TA CHCTEMA
peryaAnui WMeeT TaKo#i e MepapXWYECKHl XapaKkTep, KaK H BCA
oprammsanms. OJIeMEHTapPHbIe PEryJIATOPHEIE CHCTEMLI OTHEILHBIX
KIeToK (Ampo -~ mATomIasMa) CBA3HBAITCA U MOMYUHAIOTCS Gojee
00IMKM cuCTEeMaM TKAHeBOH W OPraHOTUNHYECKON peryiaAmud, a Io-
clleHMe OXBATBIBAIOTCS PETYISsNUAME BCEro OpraHmsMa B IeaoM. Ta-
Kas OpraHm3aius o00ecmedmBaeT MaKCEMAaXbHYI0 YCTOMYHBOCTEL Opra-
HU3aI[AX M COBEPIIEHCTBO PeryIAlum.

HKasepmas cmerema ¢ oOpaTHOR cBs3bI0 mMMeeT BHUJ 3aMKHYTOH me-
nu. CoequHEeHneM TaKuX cucTeM 06pasyoTesa MHOTOKOHTYPHEIE CHCTe-
MeL [Ipzm ux mepapXuw4ecKOM MONUMHCHWA OHHU MOXYIAIT CTPYKTYDY,
KoTopass MoKeT OBITH Tepejana IIPUIATaeMOil yIMPOIMEHHON cxeMoil
(pme. 37).

«0co6eEHOCTHI0 MHOTOKOHTYPHON CHCTEMBI ABISETCA TO, 9TO, He-
CMOTPSA HA HEYCTOHUYHBHII BHYTPEHHUII KOHTYp, CHCTEMAa B IIEIOM
OpHM HANUYMH BHEMIHEeH o6paTHON CBA3H MOMeT OHITH yCTONYHBOI»
(Xommomz, 1961). 910 BechbMa CymecTBeHHO, TaK KaK 3JeMeHTapPHEBIE
OUKAL BEYTPUKIETOYHHX B3amMosasumcmMoctelr (aapo — mmasma)
BechMa MAaJOyCTONYMBEL PerymasTopmas CHooco6HOCTL CHCTEMEI OIpe-
lexsgeTcsa, KpoMe ee o0Imedl opraHum3amuy, eIie W HANEKHOCTHIO Iepe-
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flaBaeMBIX IpsaMoil m obparHot mE(opMammit. d10, B CBOIO OuEpens,
ompepedserca crpoeEneM cucrembl. OmHaKo, KpoMe TOro, HAXeKHOCTD
nH(OPMATIE OIpe/IeNATCA W ee IMOBTOPHOCTHI0 (IIpH KOTOPO# Teps-
forcs «ommOkm»). B opranmsme siemeHTapHas ofparHas mEdopma-
IUA MOCTYIAET OT KiIeTKH. Yueno OMHOPOMHBIX KIeTOK B MIO60M TKa-
HI KaKoro-1mGo opraHa GyKBaXbHO HEHMCYHCIUMO. JTO 03HATAET CTOND
JKe HeHCYHCIMMYIO IIOBTOPHOCTH KiIeTouHo# mudopmanuu. Ee mamem-

HOCTh CTaHOBUTCA Gesympeunoir. Ma-

Bxon ‘ Boixox
—-jne_me JOMOIIHAS 7 HeHAIeRHAA KIeTOTHAg
hetena y I nE@OpMANUA Ipeo6pasyeTcs, cieo-
TicaHb BATEJIBHO, BO BIIONHE 0CTOBEPHYIO
TRaHeBY0 HH(OPMAIHIO JAHHOTO O]-
rama. Taxkum 06GpasoMm, BEICOKAS pery-
Aapo JATOPHASA CIMOCOGHOCTEL BHICIIEX Op-
TaHU3MOB IMOKOUTCS, MEMTY TIPOYNM,
Ha HX BBICOKOH MHOTOKIETOYHOCTH,
[ Mnasmea) TrauneBas wudopManus u madopma-
I, TOCTYNAI0INAS OT OPraHoB, IPef-
eaTApyioman CTaBIAIT €060 MHTErpaNbHBIE 3(-
TKaHb (PeKT 0T MHOKECTBA KIETOYHBIX WH-
dopmanuii B gaHHOH cmTyamuz
L[ Srnoxpmrian cuctema fe—1I oprama. Peryisanus Bcero opranmsma

B 1eoM 00eclleunBaeTcs MOCHeI0Ba-
Puc. 37. Czema cuavno ynpowennoii  TENbHON WHTErPAIHEEl KIETOTHBIX
:ﬁ‘;ﬁ’;"o’zyfﬁ”zu Z’;g;eg’;}b; uj:;’:j:og;: B3amMojeficTBHI BO BCeX TKAHAX H
cantome P opramax. OprammsMEI DasBHBAIOTCA
OGpaTHBIe CBA3N BO BCEX KOHTYPaxX U30- 1o yHaCHenOBaHHf)E IpOTPaMME, pea-
paseHbl CIeBa JM3anusa KOTOPOH ITPOUCXOHT B CH-

cTeMe AAPO — IJIa3Ma B 3aBHCHMO-

CTH OT CHTYaIlWH KajKaoil KIeTKu X
CHHTE3UPYeTCS B TKAHEBBIX CHCTEMaX U OPTraHaX COOTBETCTBEHHO IT0JI0-
JKEHUI0 U CBA3AIM JAHHBIX dacTeil. Bce yacTmbie B3auMO3aBHCHMOCTH
0XBATHIBAIOTCA 06IIe#l cucTeMOil PeryaAanuu BCero OPraHm3Ma B IelIoM.
IMocremuas ompengensieTcsa B 3HAYNTENBLHON Mepe MOJ0KEeRENeM Opranus-
Ma BO BHeIIHei cpefe.

Boicokass peryiasTopEasg cHoCOOHOCTH OPraEmaMa He HCKIKdaer,
KOHEYHO, BO3MOKHOCTH HApyNieHWit ¢$opM0o0o6pPa30BaHNA B WH[UBU-
AyaJTbHOM PasBUTHH. JTH HApYLIEHMST MOTYT OBITH pesyIbTaTOM H3-
MEHEHUIl B YHACJIEJ0BAHHOU IporpaMme, T. €. CHCTEME SAAPO — IIUTO-
mrasma. Ocoboe 3mavenme MMEIOT M3MEHEHUST B AJEPHBIX CTPYKTypax.
Omm peanmayiorcst B Buje HaciefCTBeHHEIX MyTanmi. Boamosxmbl Ha-
PyUICHHSI W BO BHYTPEHHHUX CBS3SIX — OHH TAKKe ITPHBONAT K M3Me-
HemmAM (opM0oo6pA3OBARAA W K TeM MIH WHEM ypojactBaM (Kak aT0
BHJHO B ONBITAX SKCIEPUMEHTAJHHOrO BMENIATENHCTBA B COOTHOMIE-
HuA dacreidl). Bo3MOIKHO TamiKe HCKYCCTBEHHAsT M3OJSAMUA . TacTel,
HampuMep B BKCINIAHTaTe. JTO HPHBONAT OGBIYHO K Oomee miam Me-
Hee 3HAUYATENLHOMY - HeZODPA3BUTHIO, a 3aTeM M K OCTAHOBKe B pas-
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patau. HopMmanbubie cBf3m ABIAOTCA Heo6XoAEMBIMEU (haKTopaMn
¢dopmoo6pasoBanms.

Ecan, ograxo, obecmednrh [OCTATOYHOE IHUTAHWe M30JHMPOBAHHOMN
9acTH, TO BOBMOJKEH, OYEBH/HO, €€ HEeoTpaHmUeHHBIH pOCT, KAK 9TO
BHHO Ha TKaHeBHIX Kyabrypax. [lo-BEaumMomy, 970 BOBMOJKHO H B
opraHmsMe IIpE HapylreHuAX (opMaTmBHEIX cBaseil. Tak, mo gam-
geiMm A, H. Cryaurckoro, mpu peMMILTaHTANNN Pa3pylIeHHOH MEIIIed-
HOH TKAHH HA HOPMAJIBHOE MECTO U3 Hee PasBHBAJach COOTBETCTBYIO-
mas Meimma. Horma, ofHaxo, Taxas paspymieHHAsA MBIINA H30JIUPO-
Bajlach InemrodamoM OT OImKadImero OKPY/KeHHS IPH COXPAHEHAHN
HEPBHBIX W MEXaHHYECKAX CBszell, ofopMiieHHAs MEIIIA He pasBH-
BAJach, a MEIIIEYHAS TKAHP MEPEepPOK/ATach B OIyXoab. B srom ciy-
gae OBLIM HAPYMIeHBI TOXBKO (OPMATHBHBIE CBS3H C COCEAHUMH THA-
HAMU UpH H30Anuu IejiodanoM. B opraEmaMax, KOHeYHO, 3TOTO
He GbIBaeT, OMHAKO, BIIONHE BO3MOKHA OHOXMMHUYECKasg MB0JIALNAA
M3BECTHOH HacTw B pesyibraTe KOPeHHOH mepecTpoiiku ee merabo-
Au3Ma, TPABOOAINAA K ee OeCKOHTPOJIBHOMY, aHAPXWIECKOMY pPOCTY,
T. . K BOBHHKHOBEHUIO OIIyXOIMN.

IlepecTpoiika MeTabonmsMa BO3MOKHA I0J] PA3INIHBIME BIHAHUA-
mu. OGBIYHO OHA He BEIXOJWT 3a IIpefielsl yHACTESOBAaHHOH HODPMEI pe-
arumit. Oco0eHHO BENUKHA, OJHAKO, M3MEHEHNs, CBABAHHLIE ¢ IMpeol-
pPa3oBaHUAMHE fAAepHBIX CTPYKTYp— yHacaemosaunoit JJHHK m mocrpo-
ennoit coorsercrsemrno PHH. 910 BO3MOMKHO, MeKmy mpodu,
B CAeny0IIuX CIyIadx.

1. 3apakeHme rpynmsl KJIETOK BHPYCOM, KOTOPHI BHOCHT CBOIO
Ne30KCHPUOORYKIENHOBYI0 KUCIOTY B 3aPasKeHHBIE KIOTKN, WIH BH-
pycom, PHK Koroporo BoiTecHseT PHOOHYKIEWHOBYIO KHCIOTY B IU-
TOIIA3ME TeX jKe KieToK. B ofomx caygasx MerabommsMm 3apajKeH-
HBIX KJIETOK MEHSeTCA B KOpPHE — clenWPUIECKHUl MeTabonuaM Kie-
TOK JaHHOTO OPrammsMa saMmelaercss Merabojiu3MOM caMoro BHpyca.
Jro MoMkeT HApyIIHTh BocmpousBemerume coGersemuoir HTHK, T. e.
BEI3BaTh Myramuio. llpogyKrel BupycmOro Meraboam3ma He MOLYT
3aMEHUTH TPONYKTOB KIETOYHOTO0 W TKAHEBOro o0MeHa MAHHOTO Op-
raam3Ma. Ecim ste mpoaykrsl Obuim HOCHTENsAMU crenuduyeckoil nH-
(dopMarum, nepengaBaeMoil COCETHUM TKAHAM, TO IPOAYKTHI BHPYCHO-
ro ofMeHa He MOTYT UTparh MOJOGHON POJH — KAK COBEPIIEHHO TYHK-
Ible cyOCTaHIMHM OHM HE MOIYT BRI3BATH CIENAQHISCKOr0 OTBETA B
HOPMaJbHBIX TKAHAX, HOMIETeHINS TOCHeHNX OTPAHHYeHAa HOPMOI
peaxnumil TONBKO Ha cBOW clenm(UIeCKHe HOPMATLHEIE pasparKmuTe-
du. TakuM ofpasom, obparHas mHOOPMANUI 0T 3aPAKEHHBIX KIETOK
OKaspIBaeTCsa IIy0OKO HApYIIeHHOI, KOHTPoIab $opMooGpasoBanma co
CTOPOHEI OKPY/KAIOMUX TacTell HeBO3MOKEH.

2. BosmmkmoBemme coMaTmgecKoil Myramuu (1107 BAHSHHEM BHDY-
Ca mim CHOHTAHHO), CBA3AHHON ¢ TiIy6oKoli mepecTpoiikoil merabo-
M3Ma, MOKET B M3BECTHHIX CIYJaaxX IPUBECTH K TAKOMY jKe Pe3yib-
Tary. VMckaxenue obparHoit mEdopManum MoKeT TaKikKe JOCTHTHYTD
Toff cremeHm, KOrga OHA CTAHOBHTCH HEJOCTYUHOR («HEemOHATHOMHY)
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IUIA OKPY:KAIOIMUX HOPMaJbHEIX TKaHell, a, cief0BaTel]bHO, He Clo-
co0HOI BHI3BATH M OTBETHOTO (POPMATHBHOTO BO3[EHCTBUA.

Myramun BosHMKaior ¢ Goxbpmiell 9acTOTOH, M IPUTOM HOBTOPHO,
B CHNBHO TpojuyepupyoINEX TKaHAX. llpm BOSHEKHOBeEWW pasHmx
MyTanui, oTIMYaloOMuXcAd WHTEeHCHBHOCTBIO CBOeT0 006MeHa H CKOpo-
cThi0 mponmfepanuu, Hems0eKHO BBITECHEHHE MATOAKTUBHBIX Kile-
TOTHBIX BIEMEHTOB Gojlee aKTHBHLIMU, ¢ 00jiee MHTEHCHBHBIM DOCTOM,
B pesyasrare meKoTOpbie MYTAHTHL MOJYYAlOT IMPeodIaJaHue U JAator
Hagago 0coGoil TKaHm ¢ OBICTPBIM pocToM. Bemepncrsue HapylieHus
ofparHoit mHpOpMAIUH X HEBOBMOYKHOCTH (OPMATHBHBIX BIHSHUI
(zemy cmocoGeTByeT W yTpara KOMIETEHINH K CIeNudUYecKAM pe-
aKIUAM) 9Ta TKAHb He MoOKeT AE(PepeHIIPOBATHCS U ee POCT Cra-
HOBHTCA HEOTPAHHYEHHBIM (IIPH [OCTATOYHOM € IATAHUM).

3. BosHuKHOBeHEEe cOMaTHYecKOIl MyTanuM, CBA3AaHHOI ¢ pasphl-
BaMH, TEPEeCTPONKAaMu ¥ IIePEHOCOM IeNbIX XpoMocoM. B srmx ciy-
9asX BOSHUKAOT MHOTrHE JIeTajbHEEe KOMOUHATWE, KOTOPEE Cpasy
ACKJIIOIAIOTCST 13 TKAaHW, B03MOMKHBI M 0YeHb MHOTHe KOMOWHAIWAN ¢
TOHWKEHANM 06MEHOM — OHI pPaHO WM HO3[HO BEITECHSIOTCS Gomee
AKTHBHBIMH KieTKaMu. Bcrpeuaorces, ofHaKo, W Takue KoMOmHammm,
KOTOpHIe He o00ecIeImBal0T PABHOHACHEACTBEHHOTO [eJeHHUSA DA,
Bosmnkaipor TarKe MHOTOIIONIOCHBIE MHUTO3H € COBEPIIEHHO HEIpa-
BUIBHBEIM paclpefielieHHeM XpoMocoM ¥ T. . B armx caygasx oGpa-
3yercsa KOHIJIOMEPAT KIETOK, KOTOpPHEe BCe OTIMYAIOTCA [PYT OT
npyra mo csomMm HacuneacrBeHHBIM crpykrypam (JIHK). Ecau roso-
PUTH 0 KIETOYHOH mH@OpPMANHHM, TO OHA B3/[eCh He TOJBKO B KODHE
nckasxena (BcuemerBue TayGoxoro msMeHeHHS MerabonmsMa), Ho,
KpOMe TOr0, COBEePINEHHO pAB3IMYHA IS PA3HEIX KIETOK. 3[ech HeT
Toll MOBTOPHOCTH, KOTOPAsA HeliaeT HOPMAJAbHYI0 TKAHEBYID MHQOPMa-
nu0 cTonb HameskHoil, VmTerpamusa wixerounoil mEGopManumua He BO3-
Mokaa. Her ®M cucreMHOH opraEm3amuu, HEHX IIOBTOPHOCTH.
O6Gparmas wmuadopManus 0T IOAYIUBIIErOCH KJIETOTHOTO KOHIJIOME-
para He TONBKO MCKajKeHa, HO W IIOMHOCTBIO JiedoprammaoBaxa. Bes
oGparHoil mapOpMALUN, OTHAKO, HEBO3MOJKHBI HM KOHTPONIB, HH pe-
rynanud. Takme KierogHBle KOHIJIOMEPaThl CIIOCOOHBI JUINb K aHAp-
XHYeCKOMY, COBepIIeHHO GeCKOHTPOXBHOMY pocry. Peryiamus HeBos-
MOKHA BCIEACTBHE IONHOI0 DPA3pYIIEHWA TeX B3amMO03aBACHMOCTEI,
Ha KOTOPHIX 3Ta PEryIAnus 0CHOBEIBAGTCH.

M5l KOCHYIHCH TONBKO ABYX HamGojgee pPaclpoCTPAHEHHBIX Teo-
puil OIyX0JdeBOro pocTa — BEpPYCHON m MyramumoHHOH. fI crapaics
I0Ka3aTh BOSMO/KHBIE HCTOYHHKE (PUBHOTOTAIECKON H3ONANEA TPYI-
IBL KJIETOK, KOTOpasg IpA OTCYTCTBHME OGPARTHOM CBASH BBIXOQHUT M3-
IO/ KOHTPOJISI CO CTOPOHBI OCHOBHHIX dYacTell opranmsMa. Bo3moiKHEBI
O ApyrHe TANOTe3hl BO3HHKHOBEHHS OIIYyX0JdeBOoro pocra. Bce ke oc-
HOBHOI DPHYMHON MHE IPeIcTaBIfeTcss HapylMeHne HOPMANbHEIX (op-
MaTHBHHX cBsseil. OfgEaKo, TaKEM HapyIIeHHEM MOKHO OGBACHHTH
JIHUIOb POCT OHYXONH, KOTOPHI 1m0 Bo300HOBIeHAN cBA3ell JOIIKeH Ipe-
KPaTHUTHCA, IOCHIe 4ero 5Ta TKAHL MOJKET HaTh HAJaJ0 pasAmIHBEIM
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maddepernupoBraM. 3I0KaveCTBEHHOE Ke IepeposifeHne KIeTOK He
MOKeT OBITH 06BbSICHEHO OfHON TONBKO (m3monormieckoll maondmmei.
IlosTOMy BCE THIIOTE3H BO3HWKHOBEHHS ONYXONEH MOIMKHEL OBITH MO-
MONHEHHI 00bsACHEHNEM MPAYNH WX MAIHTHH3ANMH, KOTOPAs, MO-BH-
AAMOMY, HacTyHaeT IpH IIy0oKo# mepecTpoilke KOHTPOIBHOIO Aall-
gapara fifpa B pesyiabTraTe IIOCIEJOBATEIBHOIO pAfa Myranumii.

Ha mpmBefilemHBIX BEINTE TTpEUMepax MBI IMOMONLIN K HAmel 0CHOB-
goli mpoGaeme — peryisimuu ¢opMooGpasoBaHUsI — TaK CKasarh, ¢ 00-
paTHOH CTOPOHBI, PACCMOTPEB BO3MOKHEIE DE3YJILTATHL IOJHOTO Ha-
pymenna anmapata peryianum. IlomsefeM KpaTkWe HTOrM HalIeMy
PACCMOTPEHNI0 IIPOOIeMbl PeryAATHAA B IeJI0oM.

HopmanbHoe ¢opmooGpaszoBarue ecrb Mporecc, CTPOro peryin-
pYyeMEIll Ha BCeX YPOBHAX OPraEM3ANUN — KJIETOYHOM, TKAHEBOM H
oprasorunmieckoM. Ha mepBhix crapgmax passmrusa ¢gopmoobpasoBa-
HHUe OmpejesseTcs Oprammsanmeil smroTH, YHACHENOBAHHOHE 0T 06omx
poamTeneil, m B ocoGeHHOCTH oprammsamnuii aiimexmerku. Bee mosp-
Helilme IPOIEcCH OMpeersaioTea KaK IepepacmpesieleHneM cyOcTaH-
nmil 3WroThI, TAK W YCTAHOBJIeHWEM HOBHIX B3amMofelicTBHN ¢ BHeII-
Hell cpefoil, B 0CO0EHHOCTH IIOCHET0BATENbHLIMU B3aUMOIENCTBAIMMA
wacreil camMoro sapopsima. Takme B3amMOJeHCTBUS MEHAIOT XapakTep
‘mMertaGoauaMa. IIPORYKTHI IIOCTEMHEr0 AKTHBUPYIOT HWIXW MOAABIAOT
CHHTETHIECKYI0 JeATEIbHOCTh M3BECTHBIX YIACTKOB HACIENCTBEHHOIO
KOla XpOMOCOM. AKTHBHBIE YYACTKH XPOMOCOM B3amMOIEHCTBYIOT ¢
INTOINA3MOH, W T0 BHOBB BefleT K falbHelillell mepecTpoiike Mera-
foamama.

Bo Bcex BszamMopeiicTBUSIX 0flHA YaCTh OKa3bIBaeTCsA 0ojee aKTUB-
HOI m Mo’KeT OBITH YCJIOBHO HasBaHA WHAYKTOPOM, I aKTHBATOPOM,
Ipyras — MeHee aKTHBHON H MOMKeT OBITH HasBama pearTopoM. Onma-
KO pe3yJdbTaThl B3amMOMAEHCTBUS OUWPENEeNdioTcs HE TOJIBKO WHIY-
OUPYIMUM BIEAHWEM, HO M KOMIETeHIUWEH pearnpyiomell 4acta; He-
penko o0Hapy)KuBaeTcs W o0paTHOE AeiicTBUE peaKTopa Ha MHIYKTOP.
@®opmoobpaszoBaTenbubIe CHCTEMEl HMEIOT XaPaKTep 3aMKHYTBHIX I[HK-
70B. OGpaTHBIE CBA3H, K COMAICHNIO, elle 0YeHDL Maj0 M3YIeHEl, I NX
BEISIBJIEHWE COCTABIsSET B HACTOSANIEE BpeMs Hambolee aKTyaJIbHYIO
3amagy sMmOpumosormm. Bee peryampyromue IUKIBl CBA3RHBI ¢ BHEII-
Hell cpemoil TOCpeACTBOM BXOMHBIX W BRIXOMHHIX Kamasos. Omu obpa-
3YIOT BCe BMECTe CIOKHEYI0O B3aUMOCBA3AHHYI0 W HEPAPXUIECKHU COIO-
YUHEHHYI0 CHCTeMy aBroperyasanumu (GopmMooGpasoBamUS Beero opra-
HHE3Ma B IETO0M.
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CTABIJIN3VPYIONINI OTEOP
1 HBOJIIONA
MHIUBAIYAJILHOTO PASBUTIA

B monumaEM#M ecrecTBEHHOr0 otfopa W ero AHAJIOTHH € HCKyC-
CTBEHHEIM B HACTOAIEe BPeMs PacIpOCTPaHEHHI Pa3lUIHBIE BITIIAJH,
HaxofAllueca MOPOH B pPesKOM NPOTHBOPEUMH CO B3MIANAMH CaMOTo
Y. Napsuna. OnanM us Hambosaee sicHBIX BBIDAYKEHHH TAKOIO PACXOIK-
JAeHunsg ABIAETCA OGI:I‘IHOG OTPUIlAHIIE TBOPYECKOI0 3llayeHUs eCTECT-
Bernuoro orbopa. llocaequuit peitcrsyer, mo Jlapsumy, depes HaKoILIe-
Hye B M3BECTHBIX HaPaBJCHMAX MHOKECTBA MAJIBIX HACIEICTBEHHBIX
uaMeneHnii. Myramuomnas Teopua IEpeHecia BHAMAHUE WCCIe-
JoBareiell Ha OTHeNbHLEIe 00Jee 3HAYUTETHHBIC HACIE[CTBEHHEIE WU3-
MeHeHHUsd, B KOTODPHIX CTAJAHM BHAETHh NOMIMHHBIE CTYIEHH 10 IIyTH
aBoJTIOIMy opranmieckux ¢opm. EcrecrBennoMy oTO0DPY OTBOZUTCH
JUIOb PoNL pelmera, 0TOPACHIBAONIETO HErOHEIE ()OPMBI M COXPAHSIO-
Iero rofiHbie. JTU MOCIeqHNe co3nanTcea Oyaro Ok He B IIpomecce OT-
6opa Gomee CIOKHEIX KOMOHMHALuil, a yiKe caMmM TPOIECCOM MYTHPO-
BaHuA. Sl He craBi0 cBoeH 3ajlaueil B ATON CTarThe KPUTUKY yKa3aH-
HBIX B3IANOB. YIOMSHY TOJBKO, 4TO OYEHB OOILINYID POIL B HUX
npeojtolleHnu chirpaiu Giaecrsamue pa6orsr P. @umepa (R. A. Fisher)
Jox. Xommema (J. B. S. Haldane), I'. Memmepa (H. Muller) u
C. Xapmauga (S. E. Harland).

3pmecs a xouy ofparuTs BHUMaHume Ha apyroe: 1) Ha ofmuit mMexa-
HU3M JieHcTBUA ecTecTBEHHOro or6opa, 2) Ha €ro IOJep:KABAIoIee-
BIUAHNE B YCIOBWAX YCTAHOBUBUIMXCA YiK€ COOTHONIEHHI MEHKAY OL-
pejiesleHHBIM OPTAaHM3MOM M HOPMAJIBHON IJIA HEro Cpefoi M BO3MOK-
HYI pOIb B «(OUKCHPOBAHUHNY pPE3yJlbTaToOB WHIMBUAYAIBHOTO IpH-
cII0COOMeHNs, 3) Ha ero 3HAYeHHE B IEPECTPOliKe caMoro MexaHm3Ma
HHIABUYJILHOTO Pa3BATHA. B 5T0#l CBA3W MpeKIe BCET0 KOCHEMCA
BOIIPOCA 0 CEJIEKNUOHHOM 3HATCHHM «MAJBIX» I «0e3pasamyibixy Ha-
CJIC[ICTBEHHBX HM3MEHEHNH, a TAK/Ke W BO3MOKHOH PONU HEHACIEJCT-
BEHHBIX U3MeHeHHUII.

Tak xak ecrecTBeHHEIA 0TOOD, B OTIUYAE OT COBPEMEHHOIO HCKYC-
CTBEHHOr0 0T00pPAa, MOKOUTCA He Ha BHIGOPE IOMOKUTEILHBIX YKIOHE-
HUil, a Ha DIUMHUHALUK OTPHUIATEIHHBIX, TO STHM CAMHIM IIpH ydYeTe
IPOLNeccoB MOBTOPHOrO0 MyTHPOBAHHA MEPBEIA BOIIPOC, CIIy;KUBLIMI
mojiiroe BpeMs NpeAMeToM AUCKYCCHH, MOXYIaeT Cpasdy MOJOKUTENb"
Hoe pemeHme. B 0co0eHHOCTH NpH 3TOM CIELyeT MOMHHUTL, 9TO €CTe-
CTBEHHEIH 0T60Op MMeer BCerma [ea0 ¢ IETOCTHBIME HHIMBHIYAJIHHO-
CTAMH CJIOFKHOTO IPOMCXOKMIEHUsS, a He C OTHEJIBHBIMA MyTamusMy,
KOTOPble MMEIOT J0 W3BECTHOH CTeIeHH peajbHOe CyI{ecTBOBAHHE
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UMb B HAUINX YKCIEPUMEHTAALHBIX KyJbTypax. OTHUM CaAMBIM IIOIY-
gaeT IOIORETEILHOE paspelleHHe M BTOPOH BOIPOC — O PONU He-
HACAEICTBEHHEIX M3MeHeHuiH. B mpmpomupix yemoBusax Kammas oco0b
oramdaeTca OT a6 Apyroil ocolu MHOTHME HACTeJCTBEHHHIMHE W
HeHACJIEACTBEHELIMI O0CO0@HHOCTAMY, IOKOSIUMUCA HA PA3IHYHBIX
popMax peakmuii arHX ocobed. Bompoc o mxmsmm m cMmeprm ocobu
pelaeTcs Kamgbll pa3 KOHKDETHEIMH B3aHMOOTHONICHUAMHE MERIY
JaHHOT 0c00BI0, Ha BCEX CTAJUAX ee HHAMBHIYATBHOTO pPa3BHTHSA,
1 TOH cpeoif, B KOTopo#l pasBeprhiBalach BCsa ee ;ku3HL. B Gopnhe
3a CYLIECTBOBAHHE THOHYT WM COXPAHAIOTCA M OCTABIAIOT ITOTOMCTBO
oco0u, pasiTu4aolluecss 0 BCEMY CBOEMY WHAUBUAYAIHHOMY pa3BH-
THIO, TI0 BCEH cBOeHl MOP(OPUIMOMOrHIecKoil OpraHu3ayul, Mo CBOUM
peaknusaM U CBOeMY HHANBHIyalbHOMY moBejenmio (a He ocobm, or-
Juyapluecs Apyr OT Apyra JHIOL OTAENBHBIMM HacjeJCTBeHHLIMUI
mpusHakaMu). licTecTBeHHO, 9TO 0cO0H, «IEpERUBAMIINE» U COXpa-
HAeMble B 60prle 3a JKU3HH, OTIMYAIOTCA OT DIUMHHUPYEMEIX, T. €. OT
ru0HYIUX WKW yCTPAHAEMBIX OT pasMHOMKEHHsd, BCeil CBOell oprauu-
samueil B meadoM. Ilo cBoeil HaclefcTBeHHOHW XapaKTepHCTHKe 3T0 0y-
OyT BCerga CJOKHLIE KOMOWHAUM BEChMAa MHOIMX M B 0CO0EHHOCTH
(MaJIBIX» «MOP(OTOrHIeCKNXy H «(PU3HOIOrHIecKuX» myranuil. Taxne
0co6H MOryT 00JamaTh HE TONBKO IIOJOMKUTEIBHBIME U «6e3pasimdHbi-
MH», HO JaJKe M HEe3HAUYUTETbHBIMU OTPUHATENBHLIMH «IPH3HAKAMIEY.
Koneuro, 510 BO3MOMKHO DUl B TOM CIydYae, eciH BPEJ, BHOCUMBIN
oTpunareabHbiM (HampuMep, MOPQOIOrHIECKEM) IPH3HAKOM, BIIOJHE
ImepeKpsBaeTCA APYIUME, MOAOKUTEIbHBIME (HAIpuMep, (U3UOIOrH-
9eCKIMU) 0COOGEHHOCTSMU JaHHO 0colm.

OrMeTEM rtaliKe Kak IPOYHO YCTAHOBIEHHBIX (haKT, 4TO OTpOM-
noe GONBUIMHCTBO [ajke He3HATMTEIHHBIX BHOBb BO3HHKAIOIIUX MY-
TAaOuil OKA3HIBAIOTCA HEOMAroNpUATHREIMEH I HX obmamaremeir (4ro
BIIOJIHE MOHATHO IPH yUeTe CIOKHOCTH M COIIACOBAHHOCTH BCeil op-
raHm3anuy Jo0oro ;KUBOTHOIO WM PACTEHUS U €€ MPUCIOCco0IeHHO-
CTH K BecbMa pa3HOOOpPA3HBIM (aKTOpPaM HOPMAJXLHON BHENIHEH
cpefinl). Ecau MbI nmpmMeM Bo BHIMaHUe CKa3aHHOE, TO yKasanud Po6co-
Ha u Puuapaca [Robson, Richards, 1936, ¢. 279] ma mmporywo pac-
OPOCTPAHEHHOCTh OECIONEe3HLIX CTPYKTYPHBIX Pasiuduil CpPeu IIpH-
3HAKOB, XapPAKTEPUSYIIIUX BUNK M pOMAbI, B 3HATMTEILHOE Mepe
TepsAT ¢BOK yOeauTenbHOCTh. Bemb rpeGoBanue, aTosn Gomee 50% ra-
KUX IpU3HAKOB WMEN0 IIPHCIOCOOUTENLHBI XapaKTep, OCHOBBIBAETCH
Ha HeBEPHOI MPERUIOCHIIKE, 9T0 B MCXOJHOM MAaTepHaje MOJORUTEeNb-
HEle W oTpUIATeJhbHEe YKIOHEHHs BO3HUKAIOT C OJMHAKOBO dacTo-
TOH, 1 Ha HEBEPHOM IPEACTABICHHHM O MeXaHu3Me [eHCTBUS eCTecT-
BEeHHOro 0T0Opa, MBICAUMOIO II0 AHAJOIHH € CO3HATENBHBIM HCKYCCT-
BeHHEIM 0TOOPOM OFHUX JUIIE ITOJOKATEILHBIX YHIOHEHHH.

B mpomecce MyrmpoBaHmsa DPOMCXORXT COBepPINEHHO ¢BOGOJHOE Ha-
KoIllenue IIOJIOMKMTEIbHBIX, (€3PAsTHIHEIX M [ayke MAaJblX OTPHIA-
TeJIBHBIX MyTalluil, KOTOPHie Iepes MOCTOAHHOE CKPEIUBAHUE IePeKn-
Bajomux ocofGeil BCTYHAOT BO Bce HoBEIe KoMOumanum. B arux Kom-
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OHHAIUAX IPOUCXOUT CO3JIAHME BCE HOBHIX HODM peaKIidil, B KOTOPEx
CBOUCTBA OTHEIBHEIX MyTamuii KOpeHHBEIM 00pasom mepepabarbiBaior-
ca. EcrecrBennniit or00op Hampasjiger W KOHTPOIHPYET 3TOT IPONece
na Beex ero sramax. lpu 9ToM Moryr QUKCAPOBATHCSA M MHOIOIUCIIEH-
HEle «Oecrronesnbie» mpuobperenus. Ecam srm mpuoGperenus, ofHaxko,
He CBABANEl 00Jiee IMPOUYHBIMI KODPENATHBHEIMU CBA3AMU C JAPYTHMH,
Goslee cymiecTBENLLIMY IMPU3HAKAMHI OPTaiU3amuN, TO OHH ABIAITCH
aums B ponu «komebmiomierocsay smemenrta (Ch. Darwin), pacmpocer-
paHseMoro mwium Tepsaemoro Imo saxouaM caydaitaoro (C. Elton, R. Fi-
sher, S. Wright, H. Jly6unuu). BopoueM, n 0HE MOryT BTOPUIHO IIpH-
ofpecTn HONOKATEIRHOE GUONOrMuecKoe 3HaveHme (HATIpEMMED, B Ka-
qecTBe PACIIOSHABATENBHBIX OTMETHH), KaK HA HTO YKA3HIBAN yiie
Ilapsum.

Ilepexoma ® ocHOBHOH Teme HaHHOTO pasbopa CTaThd, 5 AOIKeH
OTMETHTSH, 1O elne J[apBHH yKa3wBal Ha TO, ITO €CTECTBEHHHIH 0TGOp
BOBce He BCerjla OKasmBaercsa B POIU BeAyIero BIIEpeyl, TBOPYECKOTo
darropa spomonun. Ilpm HEKOTOPHIX YCIOBUAX eCTeCTBEHHBIH 01GOp
BEICTYIAeT B poilu (aKTOPa, JUIIb MOJIEP/KUBAIOIIEr0 IOCTOSHCTBO
dopm. B ciayuae, ecim opraHusM BIIOJIHE NMPHCIOCOOIEH K M3BECTHHIM
CIIeUAJHHBIM YCIOBUAM CYIECTBOBAHUA, I 3TU YCIOBUA COXPAHIIOT-
cs1 B 00IleM HEeM3MEHHEBIMH, TO, HECMOTPs Ha HaJIHIMe OCHOBHBIX IpeJi-
MOCHUIOK 5BOJIONUH — HACIEJCTBeHHON m3MeHYuBOCTH, GOphOBI 3a Cy-
II[eCTBOBAHNE M €CTECTBEHHOr0 0TGOpAa,— OH MOMKET B TeueHue Mol
I'EX Te0JIOTHIECKIX NMEePHOI0B COXPAHUTH CBOIO CTPYKTYPY W CBOHCTBA
Ha OJIHOM ¥ TOM K€ ypOBHe. JT0 IIOHATHO MMEHHO IOTOMY, ITO €CTe-
CTBEHHBIH 0TGOD OCYIECTBIAETCA JHIIH U€pes dINMHUHALNUI0 HeGiraro-
TPUATHBIX WHIUBHYAJIbHEX BAPUAIMH, 8 TAKOBEIMH B JaHHOM CIyTae
OKa3LIBAlOTCA BCE YKJIOHEHUWs, BHIXONAINME 3a IPEJICIL y/Ke yCTaHo-
BHBIIENCA TOPMB, BIIOJHE MPHUCIOCOGIEHHON K MaHHBIM CHETAANBHBIM
YCIOBUAM CYIECTBOBAHMA.

Haxonen, Hen»3si He BCIOMHHUTDH, UTO O BO3MOMKHOH pOJHM HeHa-
CIEJICTBEHIIBIX Pe3yIbTATOR «MPAMOTO NPHUCHOCOOIEHWA» B IpoIecce
SBOJIIONUE U O BeAyINeM 3HAYEHAN TAKUX AKKOMOMANUH B 5BOJIOIIH
UHJUBUAYANBHOTO PAa3BUTUA, 00 X IOCIE0BATEIHHOM 3aMEINeHMI Ha-
CIIEICTBEIIHBIMI MB3MEHEHNAMU depe3 ecTeCTBeHHBld o16op coBIIamalo-
IMUX BapUaIPiii MMEIOTCA 3aMedaTelbHbie cooGpazkelmsa B KiIaccmue-
croii xuure Jlmoiima Moprama [L. Morgan. Habit and Instinct. 1896]
u B Guecramem mccaemoBannu Bompyuna [J. Baldwin, 1902]. K comxa-
JeHuio, 9T pabOTEI 300ICHXOJIOIOB OBIIA B IIOCIENOBABIIEM 3aTeM
Iepuoyie yBIeUeHNsT TeHeTHKON II0YTH COBEPINEeHHO 3aGbITH,

Ecrecrsennstit ot6op ujer Bcerga mo genorumaMm. Xorsa 6asoit s
pPasBUTHA IOCIefHUX sBISIOTCA OIPe[eJeHHbIe HOPMEL pearmui,
T. €. KOHKpeTHbIe TeHOTHUIIB, UX pPealu3anus 3aBUCUMa B 0T HaKTOpOB
pHenrtHe# cpemsl. OfmH u ToT Ke (PEHOTUI MOKET peaju30BATHCS B
Gospleil MM MEHbIIeH 3aBUCMMOCTH OT HTUX (DAKTOPOB W MOMKET, Cie-
7ioBaTeJRHO, IOKONTHCA W Ha pasHBIX resorumax. Cxommoe mo BHAY
YRIOHEHHe MOKeT OBITH HACJIECTBEHHBIM H HEHACHENCTBEHHEIM, TOY-
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gee, MeHee wim 0OJiee 3aBHCUMBIM B CBOell peamusamuu 0T (DAKTOPOR
pHemrneil cpensl. B Goprle 3a cymecTBoBaHWE MPEVMYIECTBO MOKET
GBITh B OJHUX yCIOBUAX CYIMECTBOBAHMA Ha CTOPOHE HACIEJCTBEHHOrO
n3MEHEHNs, B APYIUX YCIOBUAX — Ha CTOPOHE HEHACHEICTBEHHOTO M3~
menenna. TaxuM o0pasoM, cXofiHble 1O BHEIIHOCTH YKJIOHEHUSA MOTYT
mpuobpecTu pasHoe 3HaveHme B Hmpomecce sBomionun. CooTBETCTBEHHO
BO3MOIKHO M mpeoOpasoBanne (HAKTOPOB HHIUBUJYATILHOTO PA3BHTHSA,
a CJIeI0OBATENbHO, W HBOMIONUA BCETO0 OHTOTEHE3a, (Ge3 3aMEeTHOr0 M3-
MeHeHns NeUHUTHBHEIX (OPM.

B manmom ciygae MOKHO TOBOPHTH O PA3iIiINd MKy cTabuib-
JuiMu 1 gabuabaeiMu opmamu, Ilox crabumsabiMn dopmamMu MBI MO-
HOMAaeM OPraHusMBl, KOTOPHE B CBOEM HWHIWBHAYAJILHOM Pa3BUTHH
MaJI0 3aBUCHMEI OT M3MeHEHuil B (aKropax BHEIIHeH cpefbl. Jabmin-
HBIMM MBI CYMTAaeM OPraHU3MBI C 3aBHCHMBIM (opMooOpasoBaHmEM,
deHoTHIIHUECKIE 0COOEHHOCTH KOTOPOTO SABHO MEHANTCS ¢ U3MeHEeHH-
eM (hakTOpoB BHeIIHei#t cpexsl. IlecoMHEHHO, UTO I B OTHOIIEHHH BHYT-
peHHuX (aAKTOPOB WHAUBUIYAIbHOIO PA3BHTUA MOKHO TOBOPHTH O
Gorbireit MM MeHbINeld cTa0UIbHOCTH OPraHH3Ma, IOCKOABKY OHO H
TO Ke HacleCTBeHHOe u3MeHenme (MYTalWs) MOMKET B Pas3iIMIHBIX
ocofax (reHoTMnax) mosyguTh Golee WM MeHee 3HAYMTEILHOE (e-
HOTHIIMYEeCKOe BhIpaykenze. B o0omx ciygasx peub mier B CYITHOCTH
06 OHOM M TOM jKe — 0 (OJbINeH WIum MeHbIlell «3aIIUIeHHOCTH
HOpPMAaNbHOTO (HOPMO0OPa30BaAHMSL.

TepMuHs! 1a0MILHOCTD U CTAOUABHOCTL MBI GyeM, BO BCAKOM CJIy-
vae, ynoTpeOIATh JUIIb, B OTHOIEHAH K IPONeccaM HMHINBHTYANLHOIO
pasButms, T. €. OymeM MOHEMATh 10N HUMU GOIBIIYI0 UIH MEHBUIYIO
3aBHCUMOCTE (POPMOOGPA30OBAHNA OT PAIHUHBIX UBMEHSOIINX ero
BausaHui (a He cTelmeHb HACIENCTBeHHON M3MEHAeMOCTH WIH «MOOILIL-
HOCTH» OPraHHU3MOB M HX (IIACTHIHOCTEY» WIN (MHEPTHOCTEL) B IpoOIec-
ce HBONIONUN).

OGcyaaeMbie 3eCh BOMPOCH ObIIM TOJHATH aBTOPOM B PsAJe CTa-
Teli U KHWUT, HATIEYATAHHBIX Ha PYCCKOM s3bIKe (YaCThI0 ¢ aHTIHACKHU-
mu pesiome) B mepuosi 1938—1941 rr. Cxojinbie MBICIN 0 BO3MOMKHOM
3HAUEHMH M MexaHusme «(QUKCHPOBAHUA» WHIMBUAYaILHO «IpHOGpE-
TeHHRIX» IPU3HAKOB GbIIM BHICKA3aHBI B HOBelimlee BpeMsa Y oquHT-
tToHom [Waddington, 1942].

1. IonaTia HOPMAJbHOro (PEHOTHIA, OTOKATEIHHBIX,
OTPHUIATEIBHBIX M HeHTPAIbHBIX YRIOHeHMIT 0T HOPMBI

Tar Kax BOIPOCEI 0 IPaHUIAX «HOPMAIBHOro» eHOTUIIA, O KDPHTe-
PHAX «HOPMBI» M YKIOHEHWH OT HTOM «HOPMEBI» UMeT 0O0JbIIOE 3HA-
YeHme [iIA TOHIMAHHA MEXaHUBMA ecTeCTBEHHOTO 0T6opa, T0 HaM IpH-
leTcs OCTAMOBUTHCA Ha XOTA OBl YCIOBHBIX ONpPENENEHHsAX 3THX IO-
HATHIA,

B Bompocax, Kacammuxcs eCTECTBEHHOr0 0rGopa, peIlalolimMu
MomenTaMu, ¢ TOYKM 3peHHA Teopuu [lapBuna, ABAAIOTCA NMEPeHABA-
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HIe oco0u B HOPMAJbLOH ee 00CTaHOBKE M OCTABISHHE €10 RE3HECIIQ-
cobroro moroMcTBa. IloaToMy TeperiuBaHMe M OCTaBIEHWE TMOTOMCTRy
TOIKHEL CTYKUTh e{MHCTBEHHEIMA KPUTEDUAMHE IIA ONEeHKH CBOlicTp
0cO0M KaK «HOPMAJILHEIX» [ NAHHBIX WCTOPUIECKN CIOMRUBIINXCs
YCIOBUIT Ccpefibl MM KAK TONOMUTETLHBIX MO OTPUIATEIBHEIX YKio-
nenutt or »1oit «HOopMEl». IlpHm »>TOM «HOpPMAJBHEIN» THII, KOHEIHO, He
Gymer Em PEHOTMNHYECKH, HU TeHeTHYECKW OJHODOMHLIM. I'pammn
«HOPMHI» GYMyT CTONL e YCAOBHBI, KAK M T'DAHNI, YCTAaHaBIMBae-
MBEIe CHCTEMATHRAMH IIO Mop(bonormeczmm upnsraxam. W st rpasn-
IBl OXBATHIBAIOT BCETNa M3BECTHHIM NMamasoH Bapuamuil, a Tak Kax
OHHI YCTAaHABINBAIOTCA MO MOHMAHHEIM B TPHPOJE, CAEJI0BATEILHO Te-
PeKUBIINM, a HEpeJKO ¥ OCTABUBIINM IIOTOMCTBO SKBEMIIAPAM, To
HamIa yCIOBHAS HopMa (DAKTHUECKHM ORAKETCS OYeHh OIuM3KOH K Tu-
UHYHEIM (OpMaM CHCTeMAaTHKOB, KOTA OHM XapaKTePUSYIOT Mailkie
cucremMarnueckne Kareropun. IIpawTuueckm OHa BKIOYAET BECh Ba-
pUANMOHHEIA PAN MOMOBO3PENBIX ocobeir M0G0l mpmpojHoil WOmyIs-
OHA ¥ XAPAKTEPH3YETCH TeMH ke CPeJHIMU BeIMYHHAMY PAa3IHIHBIX
IpPU3HAKOB.

ITonaTne «HOpMambHOrO» (PEHOTHIIA OXBATHIBAET IpHU Goiee CTPO-
roM Iomxone Bcex ocofedl mamHOM mpupomHol MOMyNADUM, MOCTHATAIO-
MUX 3DPEIOTO COCTOSHUA B HOPMAIBHBIX YCIOBUAX CPEMbl U (arTHUe-
CKI OCTABIAMIIHUX (HODPMANLHOE» TOTOMCTBO TAKOH JKe THCIEHHOCTH
(cpenm 3TOI «HOPMBI» MOTYT GHITH OTHENBHEIe HHYEM He OTIMYATOMe-
¢ 0coBH, KOTOPEIe CIYUAHO He 0CTaBMIIN Tocae ¢els MmoTOMCTBA WIN
CAYIafio OCTABWIM OYeHb OONBIIOe IOTOMCTBO. JTO HE MeHAeT IIo-
T0;ReHud).

Ornenbubie 0c00H «HOPMANbHOTO» QEHOTHIIA OTIMYAIOTCS NPYT OT
Ipyra MEJUBHIYATHHEIMA OCOGEHHOCTSMY, TOKOAIMMECST YaCTHIO 1A
TeHOTHIIMYECKNX DPasININAX, TPECTABIAA PE3YIbTaT KOMOGUHUpPORA-
HIA MHOTMX MyTamui, 9acThblo Ha (DEeHOTHINYECKHX Pa3IHUIMAX, BO3-
HEKITUX B PA3HBIX YCIOBHAX PA3BUTHA TEHOTHIINIECKH CXONHEX 0CO-
Oefi. Bee aTu pasimaus MeMIy OTAENBHBIME OCOGAMH IIH YRICHEHU
OT cpefHeli XapaKTePHCTHKH HOPMBI MOKHO Ha3BAaTh HEMTPATBHLIMI
YRIOHEHMAMH. ¥ CIOBHO MOMXHO OTHECTH K HEeHTPANBHBIM YRIOHEHMAM,
a CIeN0BATEIBHO I K COCTABY (YCIOBHON HOPMEI» M He cOBCOM Giaro-
IPUATHHE BAPUAHTHL, ROTOPHIE, OMHAKO, BIIOJIHE JKHU3HECTOCOGHH B Te-
TEPO3UTOTHOM COCTOAHUM, IIPU OOLIYHOM CKPENUBAHUE C «HOPMAIL-
HEIMU» 0COGAME OCTABIAKT RU3HECNOCOGHOE IIOTOMCTBO M TIOSTOMY
daKkTHIeCKN NPAHUMAKT yuaacTne B (OPMUDPOBAHIN TEHOTMIIA NAHHOM
oy sanun (XOTA OPH CKPeImUBAHUE MeKAy coboit oum 6B m oKasa-
JHUCH MAJNO0 JKUBHECIHOCOOHBIMA WIH MAJNo IIofoBuThimu)., Tarume yc-
JIOBHO HeHTPANbHBIE YKIOHEHWS IOIHOCTHLI0 HE DIMMHHUPYIOTCA W,
cIeoBaTeIbHO, MMEIOT M3BECTHOE 3HauYeHye B TIPOLEcce HBOIIONEN.
B HEKOTOPHIX IJIOKANLHEIX, CE30HHBIX WM CIYYaliMEIX VCIOBHAX OHH
MOTYT OKa3aThCSA W COBEPUICHHO (Ge3BPeNHBIMM MU Naske mpuobpecti
OO TENBIIOE 3HAYGHIE,
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Helitpasvrvimu uaw 6e3pasautHblmi YEAOHEHUAMI MBI HA3BLIBAEM
cOOTBETCTBEHHO T€ Bapuamuu (BRI0Yaa Mogn@uUKAun), KOTOPHie BEI-
paskaorcs (B reTepo3urore) B H3MEHEHHAX (eHOTHIA, He BHIXONAMINX
3a IPEJiesIbl YCIOBHON WM OOBIYHON HODPMBI, HIN «AHKOr0» THHA, IIPH
HOPMAJIBHBIX YCIOBHUAX PAa3BUTHA U TP OOBIYHEIX YCIOBHUAX CYIIECT-
BOBAINA M CKpemuBaHus (T. €. IpH CKPEIUBAHUH C «HOPMAILHBIMIY
0COOAMI) .

IlonoscuresvHblmy YEAOHEHUAMU OT HODPMBL, TOJOHATETLHEIMA MY-
TAOUAME, MBI HA30BE€M BCE Te YKIOHEHUs W MYTamuu, KOTOPHIE HpH
HOPMAJBHBIX YCIOBHUAX PASBUTHA W IIPW OOBITHEIX YCIOBHUSIX CYINECT-
BOBAHUA OCTABIAKT IOcHe ceba MocTHrajmee IOJOBOH 3pelocTd u
IUIOJIOBHTOE IOTOMCTBO, IIPEBHINIAIONIEE CBOEH YMCIEHHOCTHIO HMCXOJ-
Hele QOPMEI, T. €. pacIpocTpaHsAwIeecs B momyaarmuu (maske Oes
BIMAHNA TOBTOPHOTO MYTHPOBaHU:A). B clydae IOIOMUTETHHEIX He-
HaCJHENCTBeHHHX H3MEHEeHHH MbI GymeM rosopurh 00 afalTHBHLIX MO-
prduUKaIIaX.

OTrpuyaresvHbiMy YEAOHEHUAMU W OTPUIATOTLHBIME MYTAIUsMU
MbI OyfieM HasbIBAaTh BCE T€ YKIOHEHWS OT HOPDMHEL ¥ BCe MYTalluim,
KOTOPHIe P HOPMAJbHEIX YCIOBUAX PASBETHA M UPH OOHTIHEIX yCIO-
BUAX CYI[ECTBOBAHUSA, B YACTHOCTH IIPH CKPEIMBAHNU C HOPMAaJIbHEI-
Mu 0co0saMH, He OCTABIAIT MOTOMCTBA HIM OCTABIAIOT MAaJo Ku3He-
c11oco0HOEe MIM Majio IJIOJI0BUTOE IOTOMCTBO, PAHO WM IIO3[HO HCIe-
sapmee W3 TonyaAanuma (T. €. UMCIEHHOCTh TOTOMCTBA OKA3HIBAETCA
HIKe YMCICHHOCTH HCXOXHEIX 0co0eif jjajke Mpu CKPEIHBAHUE ¢ HOP-
MaapusiMu oco6aMu). IIpu Hamuauu MOBTOPHOrO MYTHPOBAHUA B [AH-
HOM HATIPaBIEHUYN TaKHe YKIOHEHUsd, KOHEYHO, He MCie3anT, HO MO0-
CTUTAIT M3BecTHOro yposHa pasHoBecuma (cM. R. Fisher, S. Wright,
J. Haldone u np.). Ecinm yxasaHHBE yRIOHEHHA MMeIOT HeHACTe[-
CTBEHHLIH xapaKTep, HO BCE K€ CBA3AHEI ¢ IOBHIIEHHON CMEPTHOCTHIO
B ©CTECTBEHHHIX YCIOBHSAX WM CHIKEHHON ILIOJIOBUTOCTHIO, TO MBI GyIeM
FOBOPUTH O HEANANITHBHBIX MOMUPHKAIMAX UAH MOPGO3ax.

B cocraBe «HOPMEI» MMeeTCA BCET[a MHOKECTBO MHAWBULYAJIBHBIX
VKIOHEHUH OoT HEKOTOPOi CpefHell, KoTopbie B 3HAYNTEILHON Mepe Ho-
KOSTCA Ha Pa3IuYHLIX KoMOWHAmumAX HefiTpampHBIX, a TAIKE POTKUX
TIOJIOKUTENLHEIX M MHOTOYMCICHHEIX MAJIBIX OTPUIaTeALHBEIX MY TAIMIi,
He BRIBOJIAIIMX OT/EIABHBIX 0CO0el 3a Ipemessl Wamei yCIOBHOW HOP-
Mbl. M yuureIBaeM Takike Hajgmaue Gojiee MU MeHee 3HAIUTeIbHBIX
MOnuUKATNOHABIX H3MEHEHWH Pa3MUYHOT0 IPOHUCXOKJeHHS H 3Ha-
YeHusI.

B moroMmcTBE «HOPMEIY IIPOMCXONAT HENPEPHIBHOE pacIiemiieHue H
HepekoMOuHUpOBanUe MyTamuil (a TaKMke W NOBTOPHOE MYTHPOBAHEE),
PN KOTOPHIX BCIEMICTBUE €CTECTBEHHOW HIMMUHAIMN HEOIATONPUAT-
HEIX KOMOMHamuii ¥ SHAUMTENLHON clytaliHoii rumbeanm OOHYHO JHOTH
HeGompmaa wacTh ocofeir o0pasyer WOBOe MOKONEHHE «HODPMEI).

OnenuBass 3HaUeHHe WHAMBUIYAILHLIX VKIOHCHHN B HBOJIONNUM, ME
TNOJKHEL, B NEPBYI O4Yepefb, OTMETHTh CYMECTBOBAHHE IPWHITHIIH-
AILbHOH pasHUNEI MEKAY KpaliHe PeKEMY TOJOKUTENLHEIMU YKIOHG-

12 U. ¥. MMansraysen
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HUAME ¥ YCJIOBIIOH HOPMOW C ee «HeUTPATbHBIMUY BapuHaHTaMH, C of-
[OH CTOPOMbBI, U MHOTOYHCICHHBIME OTPHIATETLHBLIMUA YKIOHEHWaMy
0T HEe — ¢ IPYroil CTOPOHEL.

ITepBrie, ocTaBiIAg Karoe-TO MOTOMCTBO, Ao3peBamuiee (X0Td G
B umcle OMHON 0co0HM) W CKpelquBaolleecs ¢ APYTEMU («HOPMAIBHL-
MI» 0co0aMu, MOTYT TPUHATH KaKOe-T0 yuacTue B JlalbHelInei aBo.-
OMY JamHod NomyJanuu. Kciu oHM HeIOCpefCcTBEHI0 X He BHOCHT
9ero-Iub0 IMOJIOKUTEILHOr0, TO BCE ke BO3MOKHO X y9acTHe B CO3Ja-
Hun GraronpuATHHEX KoMOuumamuil, Bropele He ocTaBiAT HEKAKOrQ
IIOTOMCTBA WU UX TOTOMCTBO OKA3HIBAETCA MAJIO ;KUBHECHOCOOHBIM B
HaHHEIX YCHIOBHUAX, He fjo3peBaeT miy (QaKTHUeCKU He DPasMHOMKAETCs,
U TakdWe YKIOHENWs He IIPUHAMAIOT, CJIe0BATENhHO, HUKAKOTO yda-
CTHUA B JaJbHeHmel 9BOIIOIIH.

«Hopmasnpusie» ocobu Bce TPeXONAMY, HO BCE OHH OCTABIIOT
Kakoit-ro ciej B nomyaanuu, Cjiep 5TOT AaJeKO He IPAMO BAaBUCHUT Or
CBOMCTB JamHON MyTamuN, TaK KaK BEIPaKeHUA HOCHeHell MeHATcs
npu M3MEHeHHW TeHoTUIla B IIpolecce cKpemuBanmii, Tark Kax orpom-
HOe CONBIMANCTEO YKJIOHEHNN MMeeT OTPUIATeJHHBIA XapaKTep, TO Ha-
nGoapiiee 3HaYeHME B IpoIecce oTOOpa HWMeeT CeleKIMOHNHOe Mpen-
MYIECTBO «HOPMBI» Iepej OTPUIATENHUBIMA OT Hee YKIOHeHUIMIL,

2. Cra0MIbHOCT: HOPMATBHOrO «IMKOr0) THIIA
¥ 1a0MIBHOCTh OTACMBHBIX MYTAIHIL

Tpu usyvennn J1000# TPUPOTHOE TOIYIANVHE FRABOTHHIX U,B Ya-
cTHOCTH, Hanbosee reHeTHueckn uaydenuoit Drosophila melanogaster
Opocaerca B rilasa eAMHOO0pA3NE «/MKOT0Y» THIIA, eT0 (PeHOTHIIMYECKAT
YCTOMYMUBOCTL, SAPKO BBIpaKeiHas, HECMOTPSA Ha O0eCCIIOPHO BechMa
3HAYUTEIHHYI0 €r0 HACHINEeHHOCTh MHOIMME HACHEICTBeHHbIMU H3Me-
neumAMA (B TeTepo3uroTHoM coctosnuu). IIpmamar IOpMaIbHOTO (e-
HOTHIA W B KyJbTypax ropasfo Menee H3MeHYUBH, 4eM HPUSHAKII
myranuii (R Fisher, Pluncett, Muller, Wright, Kammmmos). I'. Méx-
aep [H. Muller, 1937], ramerca, nepBblii BBICKA3al MBICI, UTO HOP-
Ma oTamYaeTcA OT JI000H MyTamuu 3HAYUTENLTIO OOJLINEeH ycTodu-
BOCTHI0 HE€ TOJIBKO IIpM BHECEHHH IeUOTHMIMYCCKIX N3MEHeuuii, Ho II
[0 OTHOIIEHWI0 K PasHOOOGPasHeIM BAWAHUAM BHemHux gaxropos. 1lo
MeHBIIel Mepe B BRIDAKEHUH (THNOMOPQHBIX» MYTaHTHBIX T€HOB Ha-
OmioaeTca 3HAUUTENBHO OOnplmas (enorunuyecKkas H3MEHIUBOCT,
He;KeIN B BBIDKEHHUM WX HOPMAJBHBIX aiireloMopdoB. ITH TIUIO-
MopdHble TeHBI Ompejesnsaior, o Mémnepy, Te camble peari(uu, 4To 1
UX lI0pMalblble aJXneJoMOpdsl, 10 B OCIADNEHIION cremerun. B oTiu-
yye OT HOPMAIBHBIX QJIIeNOMOPMOB MX peaKIuu 3HAYHTENbHO Gojee
YYBCTBUTENLIE K M3MEHOHUAM [03bI T€HA., JTa W3MEHUNBOCTH Halbmio-
TaeTcs Cpefy BCeX M3BECTHBIX, MBYUEHHBIX M0 CUX [OP TITOMOPEHBIX
TeHOB (a4 ClOJ]Ja OTHOCHTCS OTPOMHOE GONBNIMHCTBO W3YYEHHBIX MYyTa-
nuit) — rakoBel Bee rumoMopgni cepum scute, white, forked, bobbed
i Muorge npyrue myranum Drosophila melanogaster, \
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OrpomMuasi M3MEHYMBOCTH II€KOTOPBIX MyTaidh, Kak, HaIpUMep,
aristapedia, tetraptera, eyeless, bar, vestigial, beaded, short-wing, re-
duplicated, abnormal abdomen u mpyrmx y Drosophila melanogaster
gni polymorpha y Drosophila funebris, saBmcur rax or BaumHui
pasTUTHEIX BIYTPEHHUX (HACUE/ICTBEHIBIX) (PaKTOPOB MHAMNBH/YATb-
HOTO PA3SBUTHA, TAK U OT BHEIUHUX (DAKTOPOB. 3HaUeHWe BHYTPEHHUX
¢axTOpOB (MAINLIX MyTamuil, MOgUH(PUKATOPOB) moKasbiBaeTcs ddex-
¢UBHOCTHI0 MCKYCCTBEHIIOr0 0TGOPa I1a MAKCUMANbIloe I MANIMAJIHHOE
phIpa;ReHme [JAHIO MyTamuu, 9To OBINo IIpoBefeHo cHadasa Méime-
pom [Muller, 1918, 1920], a raxme Crepresanrom [Sturtevant, 1918]
B OTHOINEHUH YHCIa IMeTHHOK y Myrauuu dichaete mposouisi, a 3a-
TeM, C IIeMEHBINNM yCIeXoM M Ha MHOTWX JPYIHX MyTaruaX H Ha J[Py-
rux obbextax. To e camoe GBLIO J0KA3AHO W TENETHYECKHM amaju-
som [Dexter, 1914 B ornomernun beaded; Bridges 1916, 1919 B ormo-
IIeHUK eosin] u ombiTamMu mepenoca MyTanuu B unoit remorun (E. Ford
B OTHOIIEHMM MyTamuii oKpacku riaz y Gammarus chevreuxi).

JHaueHNe BHEINHUX (DaKTOPOB [OKA3HIBAETCS BIHAHHEM KauecTBA
nuTaTeNsHOTo cy0cTparta Ha BhIpaykeHue Myranuu abnormal abdomen,
eyeless m ap., a TakKe BIMAHMEM pPasnNMuHOH TeMIepaTypsl Ha pas-
puTHEe Npm3HaxoB bar, vestigial, short-wing m Mzormx mpyrux Myra-
nuit. Bo MHOrUX ciryvasx 5Tu BIHAHUA IPOSABIAIOTCI HA IPAHU caMoid
HOPMBI U WHOT/Ia B OUEHb pe3Koil hopme, Tak 4T0 B PABHBIX YCIOBH-
SIX PAasBUTHS IIONYYaeTCs BeCh BO3MOMKHBIN D POPM MERAY MakK-
CHMAJILIIBIM BBIPAJKEIINEeM IIPU3IIAaKa W TOJHBIM ero OTCYTCTBMEM, KOT-
Ma MyTaIus [0 BHEIIHOCTH HE OTIMYAeTCs OT HOPMBI (HEToJHoe T1po-
ABIeHIe IPU3HAKA).

Houeuno, u pasBuTie npusHakoB HOPMBI MOKET HU3MEHATHCH MO
BusnueM W3MeHeHWH Bo pHeIIHuX ¢axrtopax. OmHarko Macimirad oTux
u3MeneHuii 0GBIYHO TOPa3jgo MeHee sHaumrTexeil. Tak, Hampumep, I y
HOPMAJBHBIX «TUKNX» MyX Drosophila melanogaster BesmuuHa KpoLIo-
BOIl TJIACTWHKY MEHSETCA B BaBUCUMOCTI OT T@MIepPaTyphl, IPH KOTOPoii
pasBUBANUCH WX JUIHHKNA, OJHAKO 5TO M3MeHeHue (yMeHBIIeHue [pu
HOBHINIEHNT TEMIIEPATYPHI) Kpalinie He3HawnTedbHO. Memny Tem y mMy-
Taruu pennant, obianammieil cXoHON peaKmueld, oHa BHIpAKEHA TO-
pasmo pesue — Opu mOHMWKEHUH temiepatrypel ot 30 mo 16° cpepmsa
NInHA KpHUIbeB yBenmuyusaercsa npumepro Ha 40% (M. Harnly). O6-
paTHOe HampaBieHHe W erme Gojee pesKkoe BHIPaKeHWe NMEET TeMIle-
paTypmasa peaxiua y myraruu vestigial. B aToM ciyuae mpu mossImme-
Hnym Temuepatyphl or 18 mo 31° cpepHsAA mINHA KpBUILEB YBEIHTH-
Baercd y CaMOK MOYTH B [Ba pasa, a y caMroB moutu Brpoe (OT
0,64 no 1,70 mm). To e camoe racaerca myrarmu bar (A. Hersh).
Ecan y muxofi mopMer npm nopsimrenmir temmeparyps ot 15 mo 30°
uncso paceTor raasza ymemsimaercst or 1000 mo 800, To y bar omo
Ipm rtex ke ycuaoBusAx uamaer npumepro ot 200—150 mo 40 (1. e.
YMmenbmaerea B 4—5 pas). ¥ infrabar manpanmenwme peaxium oGpar-
HOe, HO BHIPaJKEHO TAK/Ke BeChbMa APKO (4mcso (haceToX yBeIwdInBa-
€TCsI TIpW YRA3aHHBIX YCAOBUAX IPUMEPHO B 2 pasa).

12%
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2

YerofauBocTL NMPONMECCOB Pa3BUTHA HOPMATBHOTO TeHOTHIA fCHQ
BLIpajkaeTcd TaKike W B 0ojlee MM MeHee IONHOM NOMUHUPOBaHmy
npusHakos HopMel Hajx OoasmmHcTBoM Myramui [R. Fisher, 1930,
1931; H. Muller, 1932; u ap.]. WUssectHo, 4To GOMBITHHCTBO MYTaliuii
OKa3hBAIOTCA PENEeCCUBHAKIMYE IPU CKpeIluBaHum ¢ HOpMOH. Ecim mase
VYHTEIBATh, 4TO IOJHAA PENEeCCHBHOCTL PACIIPOCTPaHEHHBIX MYyTal(mi
ects pesyabrat ux spomonun (R. Fisher), o Bce ke m pefikue HOBEHIe
MyTauuu BCErja OKa3bIBAaXOT MeEHbIIIee BIMAHNE Ha pPasBUTHE IreTepo-
3UrOT, 96M HOPMAIBHBI «TUKANY reHoTHN. Tak HassIBaeMble NOMU-
HAHTHBIE MyTaluyl HUKOrJa HE IIPOABIAIOT TOr0 (IOJHOTO» JOMUHU-
POBaHUs, KOTOPOE XapaKTEPHO IS HOPMbI. 1'eT€PO3HrOTHL 10 «JIOMU-
HAHTHBIM» MYTamugM HMMeIOT Bcerga IMPOMEKYTOYHBIM XapakTep W To
CBOEMY BHIPQREHWI0O HUKOT[A He JOCTUrAl0T TOMOBWIOTHOW MYyTamuu,
Mexny TteM HopMa Xapakrepusyercs OOBITHO IIOJNHOM JIOMHHAHT-
HOCTBLIO, T. e. 0oliee HJIM MeHee IIOJHBIM CXOACTBOM ¢ HOYTH JI000it
TeTepo3uroToi.

Mz o6asamsr P. @umepy (R. Fisher) mocramoBroit n Giectsamy
paspelreHEeM 5TOro Bolipoca. JloMUHUpOBAHKE HOPMBI U PEIeCCHB-
HOCTH OOBIYHRIX MyTaluWil ecTh Ppes3yabTaT HBOJIONUH, MOKOsAMieilcs,
¢ ONHOI CTOPOHBI, HA HENMPEPHIBHOH HIMMUHAIMA IeTePO3UTOTHHX My-
TaHTOB, 00JamaioImux Oolee 3aMETHHIM BHIpAKEHHEM HeGIarompusT-
HBIX NPH3HAKOB U, ¢ JPYrOl CTOPOHBI, HAa IOMOMUTEIBHOM O0TGOpE
HauGollee BRIPAKEHHBIX OGIArONpPHUATHBIX MyTamHi, HOCTENMEHHO BRJIIIO-
YaeMBIX B COCTAB HOPMBI. JTH BBLIAMBL CTANMN YiKe OGINEeIPHHATEIMIL,
U A mejeil HacTOAINeH CTAaThbW HE MMEIT GOJBLIOr0 3HAYEHHS pPas-
HOITACHs, UMeIoIyecsd B IOHUMAHAM JerTalefl MeXaHusMa dTOH DBO-
monun (R, Fisher, S. Wright, J. Haldone, H. Muller, S. Harland,
M. Kammrmios). Cropee Bcero oHm MOKOATCA Ha OGBEKTUBHOM Pa3HO-
o0pasnu Iyrteil HBOJNIONUH, BeAYINHX K OJHOMY U TOMY ke Pe3yihTa-
TY — K YCTOHYMBOCTH IIPOIECCOB MHAUBUAYAILHOIO PAa3BUTHAL

B monb3y IpeAmoNoiKeHNs O BOSMOMKHOCTH PA3NUIHBIX ITyTed BBO-
JIOMUN yCTOHIMBOCTH HOPMEE TOBOPHT PasHOOOGPAsMe peryiAToPHBIX
MeXaHHM3MOB, JeKAMUX B OCHOBe 3710t ycroiiumsoctu [IlImambraysesm,
1940, 1941, 1944]. Mo:xuO, OHAKO, OTMETHTH, UTO BO BCEX DTUX CIY-
gasgx yeTOHYMBOCTD MM JOMUHAHTHOCTH HOPMEI HE SBIAETCH IIPAMBIM
upemMeroM (IPAMOIl TOYKON NMPIIOKEHHUS) ecTecTBeHHOro oT6opa. Ta-
KOBHIM ABIfAETCA JUIIH MAKCHMATbHAS IPHCIOCOOIEHTOCTh OPraHu3Ma
B MAHHBIX YCIOBHAX CYyIecTBoBanuA, [lOMEHAHTHOCTL ABIAETCHA IIO-
GOYHEIM DPe3YIbTATOM DBONIONUE, KaK 310 OBLIO BhicKasaHo Mémmepom
[H. Muller, 1932], Xapmaamom [S. Harland, 1936] m M. Kammumto-
e [1939]. B oTHomenuu 3HAYeHNS BHEINHWX BIIMSHIN MBI TaKiKe
JOJKHEL OTMETHTB, UTO yCTOMIHBOCTE (POPMOOGPABOBAHUA MOJKET BO3-
pacraTh B IIpomecce sBoJionuu opranusma. Vcciemosanmamu M. KHawm-
mumoBa (1939) sremepmMeHTANBRHO AOKA3aHA BO3MOMKHOCTH IIPeofpa-
30BaHMsA IMyTeM 0T00Opa NMpHU3HAKA, 3aBHCHMOTO B CBOEM PA3BHTHH OT
n3MeHeHn#i BHemmHero (akropa (eyeless — or BraskHOCTH KOpMA),
B IIPHBHAK, HE3aBHCHMBIHA 0T 5TOro (aKTopa.
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EcrectBenno, 4to BBICOKAs CTENEHD YCTOUIMBOCTH MOCTUTAETCA
HOPMAJIGHBIM OPTaHH3MOM IIPU €r0 PAasBUTHU B HOPMAAbHBIX YCIOBHSIX
BHEITHEH cpejsl, B KOTOPHX (DaKTHUECKH MPOTEKAJa ero 3BOJIOIHA.
CoorBercTBeHHO 04eHbL MHOrme Myramuum Drosophila melanogaster u
Drosophila funebris o0mamaror HUBKUM TpOSIBIEHNEM W CiIa0bIM BRIpa-
sKeHHeM IIPM OTHOCHTeNbHO HusKoil Temmneparype 14—16°, coorsercr-
ByWOilleil B cpemHeM OOBIYHBIM IIPUPOMHBIM YCHOBAAM pPa3BUTHSA HTUX
myx (ocoGemmo Drosophila funebris). Taxossi, HarpuMep, game Ta-
Kue KpyIHble MyTanmmm Kak bar m ultra-bar (mo me intra-bar), short-
wing (mpm 14° wowTm Bce MyXm HOpMadbHBL), pennant (Ho He vesti-
gial) u gpyrme. Ouens peskas Myrtammsa polymorpha Drosophila fu-
nebris o6mamaer mpm 15° KyIsTUBHPOBAHUI HOPMANBHBLIME IIA3aMA W
moxkamu y Beex 100% oco6eit. Ilo kpeubaM B Tex me yciaosuax 70—
80% ocobeit Bnonne mopmanbuel (A. ITpomuoroR).

YeroftumBocth hopMooOGPa30BaAHNA HOPMANBHOTO (EHOTHIIA MBI CUU-
TaeM MOITOMY PEe3YIAbTATOM MPOIECcCa BOMIINU, B KOTOPOM IIPOUCXO-
OUT BHIPA0OTKA PETYIATOPHHX MeXaHM3MOB, «3aI(UINAIIUXy HOP-
MaJIbHOE TedeHme mporneccos passurtus (darrop «Gesomacmoctm» «fac-
tor of safety» [J. Haldone, 1930], m momunupoBanne HOpMBbI paccMar-
pusaem (Bmecre ¢ Wright, Haldone, Muller, KammmiiossimM w 1p.) Kak
OlHO W3 BHIpamkenuit atoii ycroiumsocru. Ilo P. Bepr [1942], momu-
HAHTHOCTh HOPMEI JOCTHTAET IPH JTOM, OJfHAKO, HE MAaKCUMAJILHOTLO,
a HMEHHO ONTHMAJIbHOTO YPOBH:, OCTABIAIOIMEro NOCTATOIHYIO0 CBOGO-
Ay JUIA IDPOABIEHUS HACICACTBEHHON M HEHACHEICTBeHHOW H3MEHYH-
BoctH. V3BectHas crTelenh M3MEHYHMBOCTH ABIAETCT, KOHEYHO, HEOG-
XOMIIMOIf OCHOBOH OBOMIOIMOHHON IIACTUIHOCTH II000T0 OpraHm3Ma
(momysaAnuu), TaK KaKk TONBKO M3MEHUYUBEIT (DEHOTHI MOKET CIY/KUTH
TOYKOH NPMIOKeHUA ecTecTBeHHOTO oTOopa. ONTUMaiBHEIA yPOBEHD
9TOH MBMEHYHMBOCTH YCTAHABIMBAETCA B MEKIPYIIIOBOM COPEBHOBAHUM
OTJAENbHEIX MOMYIIANW,

3. MexauusM cradHIM3aniu MHIHBUAYATLHOrO pasBUTHA

Ha Myramuax ¢ W3MeHYMBHIM BBRIDAYKEHNEM HEONHOKPATHO ella-
JIUCDH MOTBITKY HOBIUATEH HA 9TU BHIPAREHUS UCKYCCTBEHHKIM OTGOPOM.
ITH MONBITKA JABAIN MOJOKUTEIhHEE pesyibrarhi (Sturtevant, Brid-
ges, Dobzhansky, Kammmmmos u ap.). llyrem mcryccrsemnoro orGopa
yaaBaJoch NOMHATH BHIPAYKEHAE MyTAmUd [0 HU3BECTHOTO MaKCHMyMa
(w BMecTe ¢ TeM yewawTh ee JoMEHupoBamme, HammmioB) u ymasa-
JIOCh CHU3UTH €ro MHOT/A /0 YPOBHA NUKOW HOPMBI, T. €. IO IIOJHOMI
yTpaThl MPOABIEHUS. JTH U3MEHEHUS OKA3HIBAIUCEH HACHECTBeHHBIMU
U 3aBHCEJM, CIEROBATEIBHO, OT 0TGOpa HeOONpIINX W3MEHeHWH TeHOo-
THIIa MQJbIX MYyTanuii, MEHTIOIUX BHIPA}KEHMWE IOJOILITHRIX MyTa-
nuii. Taxkme Mamble MyTanmuu OBIM Ha3BaHBl «MOAUQIKATOPAMIN.
Poxs Tarux myramuii B mponecce 5BONOINU, HECOMHEHHO, 09eHL BelIu-
Ka. B wacrHOCTH, NX Ierxasg HAKOILIAEMOCTH U, CJIEI0BATENBHO, BHICO-
Koe HaCBHIIeHWe UME 000 HONYJAnuYM HMeeT OOJBIIOE 3HATEHHE B
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yeramoBIeHUN HaunGojee RUBHEHHBIX KoMOMHAUuR GakTopoB u B 06e3-
Bpe;KUBaHUM GoJee 3HAYMTENHHBIX MyTamuil (depes dIUMUHALUIO BCEX
He6IaroNPUATHBIX M IMBH/Y aJbHBIX VRIOHEHUIT) .

Ha naGoparopmbix KydbTypax pasiUgHBIX MYTamUd TPO30QUILI
yiKke JapHO OBLIO 3aMEYeHO, YTO OHU IOCTEIIEHHO TEPAIT CBOM Xapak-
Tepiible TPU3HAKH, U 0 (EHOTUIY, & TAKMKEe II0 CBOEH KA3HECI0c00-
HOCTU TOCTEIeHHO MPUOIMKRATCA K HOPMAIBHOMY «JUKOMY» THILY.
Kax moxassiBaioT ONBITH CKPEIIHBAHUA, MyTalUs, MOTEPABIHAs CBOE
BBEIpQJKeHNe B ONHOM TE€HOTHIIE, MOKET eT0 BOCCTAHOBHTDH IIPH U3MeHe-
HUN eT0 HACHe[CTBEHHOI CTPYKTypHl (B pesyiabrare CKPEIIUBAHIL).
OcnaGieHne BBIpasKeHHSA MyTalud OOBACHSIETCH, 0YEBUILO, UBMEHEe-
HUEeM TeHOTHUIIA B TeYEHIE ee KyJbTUBMpOBaHUsA. Tar Kak maHHBE MY-
ragun o0IagaloT oCaabIeHHON JKU3HECIOCOOHOCTHI0 M MOHUMKEeHHO
IIO0BUTOCTHIO0 (KaK (PUBHONOTHUSCKUM HX BHIPAsKeHHEM), TO B a1a00-
PATOPHBIX KYJIBTYpax MPOUCXOAUT BCE BPeMs dINMHUHAIIMA 6osee BhIpa-
JKeHHBIX YKJIOHEHWIA, T. €. ecTeCTBeHHBIT 0T00p HaubGojee JKUBHECIIO-
CcOOHBIX 1 IJIOOBUTHIX ¥, clIefoBaTelbHO, 6ollee « HOPMAJIBHEIX» 0cobeil.
BMmecre ¢ Tem 310 OKasbiBaercst orG0pOM Ha HaHMeHBIIee MOPQOIOTU-
qecKOe BBIpAJKEHUE [AHHOM MyTanuud uium or6opoM Ha HauboJbIIee
npubnmKeHe K AuKoil HopMe. llpn maamyum MEHOTHX MajbBIX MyTaimi,
MEHSIONTUX BHEIPAKenue KyJNbTHBUPYeMOil Myrtauunm (T. €. «TeHOB-MO-
muQUKATOPOBY ), Takoir 0T6Op MOMKeT OBITH BechbMa HPPEKTUBHBIM,
EcrecrBerHo, 410 B pasmblXx KyJabTypax (B PasHBIX JUHUAX) OQUH W
TOT Ke «HelrTpanusyomuniiy adgdert MoKeT OBITH TOCTUTHYT 3a CYeT
pasamdEOr0 Marepmana (pasmbeIXx MayblXx MyTamnuit). B rtakom caydae
CKpeIllUBaHue UX MeRAy coboil (a tem Oosee ¢. QUKOH HOPMOI) TMe-
peBojiuT 0TOOpAHHBIE «MOJAM(PUKATOPEI)Y B TETEPOBUTOTHOE COCTOSHUE,
U Oy TEePAIT cBoe «o0e3ppermmBaiollee» 3HaUeHHe. BbipaskeHus My-
Tallud, KaKk BUAUMBIe — MOP(OJOrHIecKNe, TaKk U (PU3UOIOTHIeCKNe,
BOCCTAHABIUBAIOTCS,

Taxoe ofesspeykuBamme MyTanuil W BOCCTAHOBIEHNE HOPMAJILHOTO
deHOTUITA WPOUCKXOAUT U B TPUPOAHBIX yceaoBusax. HoMmmencarua, mo-
cTuraeMas B3amMojielicTBHeM ¢ HOPMANBLHBEIMU ajjeqoMopdaMu B [u-
IIOUHOM OpraHW3Me, U BIUAHIE PETYIATOPHBIX MEeXaHH3MOB MH[I-
BUIYAJIBHOTO PABBUTHI HOPMEL CIIOCOOCTBYIOT HELOCPEACTBEHHOMY Ha-
KOIIGHUIO CKPBITOTO pesepBa MaJBIX MyTalmii (He MPeBHIIAONINX M0~
POTOBOTO YPOBHA HOPMANbHOHM peakTHUBHOCTH TKaHei). OfHAKO Heabli
PA MyTanuii, BRIBBIBAOINNX 0ojee 3HAUMTENHHbIE H3MEHEHHs, [OJY-
qaeT BUANMOEe — MOPQOJIOTHYECKOe WM (PUBUOJOTHYECKOE BHIPake-
une, Kak u B 9KclepuMeHTATbHBIX KYJAbTYypPaX IMPOUCXONUT MOCTENIEH-
HOe 00e3BpeKUBAHIE TUX MyTanuil gepes uX KOMOUHUDPOBAHHE MeK-
my co0oil ¥ cO MHOTHMMH MaJbIMH MyTaIMaAMU. ITO 03HAUAET BOCCTA-
HOBJeINe POJIH PETYJIATOPHBIX MEXaHH3MOB — yCTaHOBKY HOPMAJlb-
HBIX peakumii Ha O6osee BBICOKOM IOPOrOBOM ypoBHe. Takoii He-
HPepPHIBILI NPONEce «HOPMAJU3AIMAY MyTaluil, miu BOCCTAHOBIEHHA
YCTOMIUBOCT HOPMEL, IIPOTEKAET MOjl PYKOBOJAIIAM BIUAHUEM ecre-
CTBEHHOTO 0T6Opa (94epe3 »IMMIHAIAIO BCEX OTPHIATELHLIX BapHaH-
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toB), feficTByIOINEro 3jech, OYEBUAHO, ¢ emle Ooibimeil 3¢@eKrTUB-
HOCTBIO, 9eM B JTaG0paTOPHBIX KyIbTYpax.

Ornuune or MaGOPaTOPHBIX KYJBTYP COCTOHT JUIIL B TOM, 9T0 B
HPUPOTHBIX YCIOBUAX HTOT 0T60P U ero pesysnbrar — HeliTpajusaninsg
BPeJIHBIX MYTAIUil — IPOTEKAI0T He HA TOMOBUTOTHBIX 0CO0AX qmcToil
KyJIbTYPBI, a HA TeTePO3UTOTHEIX 0c00AX, B TeHETUICCKU BECHMA CJIOIK-
HOH TOMYyJNAIUH, W UPU YCJIOBUAX Topasgo Gosee JKECTRON SIuMUHA-
nuun. Ilpum stom pemampinee 3HaueHHe B 6Gopnbe 3a cyliecTBOBaHUE
nMeeT He TOJLKO (KU3HECIOCOOHOCTHY B Y3KOM cMbicie (T. e. Quauo-
JOTHIECKAsT COTIACOBAHHOCTL OPTaHU3AINN), HO U IPUCIOCOOIeHHOCTh
oprammsMa B CHOJKHBIX YCJIOBHAX €ro IPUPOJHOTO CYI[eCTBOBAHWA.
IToaTomy mpemmeTom oTGopa ABJIAETCA BCA OPraHU3AIUs B I[eI0M (Bech
OHTOTEHe3), a ClIef0BaTelbHO, U Bee BHIpaKeHHA (Kak (QU3MOJIOTHIEe-
crue, Tak U MOPQOJOrUIecKre) KaKIol MyTallnu.

Ananns QeroTHop A10O60H TPAPOTHON TOUYIANUN TOKA3LIBAET
o0BIUHO IIOpasmTeNbHoe eauHoobpasue. B gactHocTu, B momynsiuax
PaBIUYHELIX BUOB APo30HIBI, B TOM YWcae W Kilaccuueckoir Droso-
phila melanogaster, penturensHO TOCIOACTBYET BHONHE HOPMAJIbLHBIIL
«uukmity tun. W Bee sKe TeHeTUYeCKHi aHAJU3 MOKA3bIBAeT OTPOMHYIO
VX HACHIIEHHOCTHh pasHoobpasueiimumu myramusmu (C. Yersepukos,
H. Dy6unuu n ap.). Cpegu uux umeerca u memano meraiusuerx (H. y-
6unmu, @. [{o6pmancruil), a Taxme crepunsanx (P. Bepr) myrarmii.

Bee 9TH MyTamuu HaXOmATCH, OFHAKO, B CKDPHITOM BUME, OOJBIIeH
9acTBIO B KadecTBE pereccusoB (B rereposuroTnoM coctosumu). On-
HAKO BCTPEYAIOTCA He TaK Y& PeKo U TIOJNYOMUHAHTE, BhIpajkemme
KOTOPHIX HOMABJEHO JHMUCTATHICCKAMU BIUSHUAMU TeHOTHIIQA WIH 00-
ngagaomue BechbMa Huskoit cremenbio mpossiennas (P. Bepr, C. Tep-
meH30H). BeTpeuaoTes WHOT[A W JIOBOJBHO SICHO BBIPAyKEHHLIE MY-
rauu (o P. Bepr waime cpegm ayToCOMHBIX MyTallmii) U HPATOM
me 0Oe3BpepHEIe.

Opmnako B 0COGEHHOCTH BEJIMKO HACHITIEHNe MaJbIMU MYTaI[dAMI,

. BelcTynalomuMu B poan momuduraropos (H. Hy6umwu u pmp.), u du-
| 3MOTOTUYICCKUMU MYyTallAAMHI, OTPAYKAIONIMHUCA JINOIF HA OTHOCUTENB-
. noit sxmamecnocobmoctu (I'. Myparos, C. Tepmenson u gp.). 9To mHo-

Ka3bsIBaeT, 4TO B IPHUPOAHLIX YCIOBUAX TTPOUCXOJAT Te jKe IIPOoIlecChl

. HaCbIIeHH 51 HOHyJIHHI/Iﬁ MyTanuumAMa m ux 0663BpeH{I/IBaHI/IH nyreMm oT-

6opa maubosree GiarompUATHHIX KOMOHHAIUE (KOHETHO, 4epes siiuMu-
HAIWI0 BceX HeGIaTONPHATHBIX YKIOHEHNH OT HOPMBI), T. €. IIpPeje
Bcero, oT6opa Hamboyee GKH3HECTOCOOHBIX» W BIFOIIE TUIOTOBUTLIX,
YTO YCTATOBIEHO A JabopatopiiblXx Kyanryp. VI B upnpoaHsix yeio-
BUsX HeOJIAronpUATHBIE MyTalnu (HOCKOJNLKY OHH He 3JIUMIHHUPYIOT-
¢S TOJHOCTHIO, Kak 0co060 BpeHbIE TONYMOMUHAHTBI) TEPAIOT CBOE
BhIpaJKeHUE B T€TePO3HUTOTe, T. €. CTAHOBATCA IOJHBIMH peIlecCHBAMI.

To, aro mamu HabmOfaerca B rabopaTopuu M HEMOCPEACTBEHHO B
TpUPOe, ABIACTCS JIHNIh HAUTOMHEBM OTPE3KOM WCTOPHE OPraHH3MOB.
Te myranum, KoTOpEe MBI KYJISTHBHPYEM KAk BHOBb BOSHUKINUE Ha-
Cjle/ICTBeHHbIe M3MeHEeHNSA I Ha KOTOPBIX MBI HabmioflaeM H3MeHeHHE
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UX BHIPAKeHUA B TeueHHe NCKIIOYNTENBHO KPATKOI0 BPeMeHHN, BOZHH-
RaJiu, KOHEYHO, OTPOMHOE YWCJIO Pa3 W paHee B MCTOPHHU JaHHOTO BHIA
opranusmon (mampumep, Aposzodumianr). OprauwaM y:Ke [0 H3BECTHOH
CTeIeHN IPUCIOCOOMIICSa K HHAM, T. €. BRIpaboTal pasIndHBe KOMIeHca-
MUY WU PeryisTopHble MeXaHU3MEI, MOMaBIAINEe WX Hebxarompusr-
Hble BEIpajkeHUus. B wacTHOCTH, TOJ 3TUM YTJAOM 3PeHUS cileayeT OIle-
HHUBaTh OOBIYHBIC sIBJIEIVA JAOMUHWDOBAHWA HOPMBI ¥ PEIleCCHBHOCTH
goJiee pacHpocTpaNeHHBX MyTamuii, KaKk 3T0 yOemHTeJIbHO ITOKA3atio
P. @umepom u BoCHpPHEHATO, XOTA W B HECKOJIbKO uHOU (opme, Xoi-
menoM, Pafitom, MéanepoM u mpyruMu aBTOPaMH.

KpoMme MHOroYmeJeHHBIX KOCBOHHEIX JA0KA3aTeJIbCTB B TMONB3Y TEO-
pUH JBONIOMUI PEHECCHBHOCTH HeGHAroMpHATHHX MyTAuid m AOMI-
HAHTHOCTH HOPMEI HMEIOTCSA B HACTOsI(ee BpeMsA I Oojiee HMPAMbIe yKa-
3aHNA, MO3BOJANNIMe TIIy0iKe MPOHHKHYTh B MeXaHWU3M BTHX MPO-
I[ECCOB.

B s10M cBeTe 0coGeHHO WMHTEpecHH JaHHBIe XapiaHfia, MOJYIeH-
HBle TPU CKpPeI[UBAHAN PAa3IUIHBIX BHIOB W copToB xionxa [1936].
Iliasa samadn HacToAmIel cTaThW, oMHAKO, ellle BajkHEee (AKTHI, YKa3b-
BAIOIIIIe Ha CYIIECTBOBAHIE MB3BECTHBIX MPEEN0B, 03HATAIONTUX TOCTH-
FREHIe ONTUMAILHOrO0 YPOBHA YCTONUUBOCTH HOPMBI (TIpU KOTOPOR oHA
COXpaHAeT M3BECTHYIO CTeleHb M3MeHIUBOCTHU I, CJAETOBATENBHHO, DBO-
JIOMUOHNOR IJIaCTHIHOCTH) .

Heastit pax ncciegoBaHuil MOKAsad, 970 y PasSAUIHHKX reorpadu-
TeCKUX pac APo30uabl JOMUHAHTHOCTH HOPMHBI MOCTUTAET PA3IMIHOIO
yposua (Muller m gp.). B mocmemmee spemsa Gosbimas pabora B DTOM
manpasienuu Obiia mposefeHa P. Bepr, kotopas mogsepriia cpapHu-
TeJIHHOMY aHAMN3Y TeHEeTHIECKUN cocTaB, 4ACTOTY BOBHUKHOBEHUA HO-
BBIX MyTamu# (MyTaOMAbHOCTH), HX BHIPasKeHHE U YPOBEHb JOMMHU-
pPOBAHUA HOPMBI B DPA3NAYHBIX HOMyMANUAX Aposdoduisi. M3 pesymas-
TAaTOB YTHUX HCCIAefOBAHUN B JAHHOH CBA3M HHTEPECHO, UTO BUIUMbIe
peneccuBEEIe MyTammu (2- XPOMOCOMBI), B3ATHIe M3 MOIYJAMEI
Ymanu (Yrpamna) m Hururcroro caga (KpwiMm), ®e coBmagaoT mo
¢BOEMY BBIpaKeHHIO. Me)XmIy TeM «IOMUHAHTHBIE» W HOAYIOMHHAHT-
HBIE BHNMBIE MYTanumu O0EWX NOMynArnil OGHAPYHUBAIOT HOPasH-
TEABHOE CXOMCTBO.

NccenepoBanusa P. Bepr mokasamu, xpoMe TOro, He TOIBKO HAJU-
que pasduIHON CTeNeHH JOMUHWPOBAHHS HOPMBI (M OTHETBHBIX MY+
TalUi) B PasHLIX MONYJAINAX, HO W BCKDPLLIN HOTepecHelirmume 3a-
KomoMepioctn 3THX pasaumunit. OKaspiBaercA, 4T0 HopPMa obIamaerT
HanmGoJIbliiell yeroifaMmBOCTHI0 W BHICOKOI JOMNHAHTHOCTBIO B MAaJbIX
M30JMPOBAHHBIX MONYXANUAX (OTIMIAIONTUXCA B TO JKe BPeMsA Majoil
MyTa0HIbLHOCTHI0) W (ollee HUBKOM HOMUHAHTHOCTLIO B GONBINHX IO-
nynsanzax. HaoGopor, Myramum B Manabx MOMYiADUAX HamGomee pe-
MeCCHBHBI, a B OONBIINX HOMYJAIUAX 00HAJA0T B TI'eTePO3UTOTHOM
COCTOSHNN MAKCHMANbHBIM BbIpakenueM (u IposBIenmneMm), T. e. 00-
HapPY/KUBAIOT W3BECTHYIO CTeleHb jpoMuHupoBanusa. W3 maygeHHBIX
nomynAnuit Haubomsee o6mupHE monynanun Ymann (Ykpamza) u Hu-
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kurckoro cama (Hpeim), 3pgeck mHaGmiomanoch HamGoslee scHOE BhIpa-
jKeHHe U IPOABIEHNE TeTePO3UIOTHHIX MyTamnui, T. e. mauGosee HU3-
Kxoe mpomuHmporanme mopMbl. C mpyrofl cropoubl, B maubosee M301U-
pOBAHHBIX W IpHTOM HefoubImux momyaanuax [emmmanma (Apmennst)
g Rammpsr (Mocrosckas ofmacth) Myramuny oKasblBaloTCs HamnGosee
perlecCUBHEIME, a HOpMa OTmIMIaercs HambGoabmiell ycTOHIHBOCTHIO.
OpHako erme BBHINIE ROMUHHPOBAHHE HOPMBI B JabopaTopHON JTuHMEH
«@Duopuga». IlorymoMuHAHTHOCTS TPHUPOAHBIX MYTAIUi BHIpAZKaeTcd
nosroMy Hambojiee SICHO TMPH CKPEIMUBAHWAX BHYTDPHM CBOEH LOUys-
. [Ipw ckperqmBanuy MyTaHTOB W3 NPUPOHON HOMYJANAA ¢ HOP-
Moit smaboparoproit subnn «Dropupay Kak BeIpasKeHue, TaKk M MPOAB-
JIeHWe MYTaluil CHUMKAKIICH, T. €. OHM CTAHOBATCA B TeHOTHIE BHTOM
auann 0ojiee PEIecCUBHBIMU. JTH 3aKOHOMEPHOCTH BIIOJHE COIJIACY-
0TCA ¢ MBJI0KEeHHBIMHA TOJOMKEHUSAMI O ITPOUCXOKACHHAN PEIECCUBHO-
CTH MyTAIuil d 06 3BONIOLUH YCTORYUBOCTH (OMAHAHTHOCTH) HOPMBI
0 MOTYT CJIYKUTH MPEKPACHBIM HX MOATBEPHIEHUEM.

MHe ®askercsi, 9T0 B MAajbiX, M30JMPOBAHHBIX TOMYJIANNAX, HKA-
ByI(uX B 0ojee eAMHOOOPABHBIX YCIOBUAX, SIMMHHAINA MYTamuii
uger ¢ GoJbliell KECTKOCTHIO. JTOMY CIMOCOGCTBYeT W Jierkasd HX Io-
MOBUTOTHBAIMA IPHU POJICTBEHHBIX cKpernuBanusax. OrGop mo HOpMAaNb-
HOMY (PEHOTHIY HOJDKEH OBITH B 9THX YCIOBHAX 0C0GeHHO dherTHB-
geiM. OH MOMeT MJTH KaK 3a CYeT HAKOMIEHNHS MOJUQUKATOPOB,
MOBBIIAIOIUX YCTONINBOCTE HOPMBI, TAK W 3a CYET MOJUPUKATOPOB,
CHIJKAIOINUX BHIpa/KeHWE MYTAllUd B TeTEPO3UrOT€ W B TOMOBUTOTE
(mma 3a cuer oT6opa «aKTHBHLIX» ajmemomopdoB). B maGoparop-
noft uanu «@Dropupga» B TedeHHe MJIUTENIHHON KYJIbTYPHl BCe BpPEMs
BeJIeTcS TIMATENBHOE BHUIABAWBAHWE BCEeX OGHAPY/KUBAeMbIX MYTAIL.
Hynbrypa Bcerma mommep:RuBaeTcsi BO3MOMKHO Gojiee 4ucToi. 310 03-
HadaeT BeNeHIe WCKYCCTBEHHOTO 0T0Opa Ha MaKCHMAJBHYIO YCTONYH-
BOCTh HOPMBI (riaBHBIM 006PasoM o OTHOIIEHHIO K Mopdosormde-
CKUM MyTamuAaM), WAYIIAM B TOM jKe HANPaBIeHNN KAK W €CTecT-
BEHHBI 0T6ODP Ha JKABHECHOCOOHOCTD M ILIOAOBUTOCTH (T. €. B OTHO-
mwennu QUIHONOTMICCKUX MyTamuii). B Taro#l KyJIbType BO3MOMKHO
JIMING CYIIeCTBOBAHIE, PAsMHOMKEHWe H NajbHelillee HaKOILIGHIIEe Ma-
JABIX MyTamuil — MOuQUKATOPOB, B 0CO0EHHOCTH CTACWIN3UPYIONIAX
HOpMY, T. €. MyTaIWil, IUIIEHHKX B JAHHOM T'€HOTHIIE BHAMMOTO BbI-
payKkeHnHs.

HaoGopor, B GoxbIinX TONYAANWAX, ;KUBYIIEX B BecbMa PpasHO-
00pasHOll BHeIHell cpeme, ¢ IMWPOKOH BO3MOKHOCTHIO MUTPALUi
CRpeIMUBAHUA PAasHAYHBIX 0c00eil Me:xmy coboil, yCaoBUA HAKOIIEHU
Myramuili IMEIOT COBEPIIeHHO WHOH Xapakrtep (B 0COOEHHOCTH, KOHEY-
HO, eclid YCIOBUS CYIIECTBOBAHUS W PAa3MHOMREHHs MPUOIUKAITCA K
ONTHMANbHEIM). 3A6Ch HET CTONb JRECTKOH damMUHAINN HeGrarompn-
ATHBIX MyTanuil, Tak KaK PN OTHOCHTENHHOM XapaKTepe WX BpegHO-
CTH Bcerfia BO3MOJKHO COXPAHEHWE OTHENBHHIX MyTalWid B YacTHOI,
Gomee maa mmx OmarompuaTHO# obcramosre. Ilupokas Bo3MOMHOCTE
CKpeIqUBAHMA BeJleT TAKHKe K OBICTPOMY co3jaHuio 6oiee GrarompusaT-
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HLIX WIH 110 Kpaiineii mepe Menee Bpeaubix kombunarmi. IIpu pasuo-
00pasnu TEHOTHIIOB U B Pa3sHOOOPABHBIX YCIOBHAX BIleIDHeil cpemsl u
BHIpasKeHHe MyTamui B rereposurore OyaeT M3MEHTHBBIM, MAal0 ycC-
TOHYIHBHIM M HEPEJKO He CAUIIKOM BpeIHBIM B JIAHHBIX JaCTHBIX yc-
gosusax cyniecrsosanng. Hopmanusupymoiee nirum crabdummsmpylomniee
BIUAHNE €CTeCTBEHHOrO 0TOOpa (Ha YCTOHYMBOCTH HOPMBI) OKAa3biBa-
eTcsa He CTOJNb 3HAYNTENHHBIM, KAK B MAJIBIX M30JUPOBAHHBIX IIOIY-
aamuAx. BosMoskao m coxpanenne Gojsee MyTabmibubix juHmit. flcuo,
910 B GONBINNX IOMYJANIAX IOAfepRuBaeTcsa Grarogaps aroMy Oofee
3HaUNTeNbHAA (DEHOTHIHYECKAs W3MEHUYHBOCTH M Oojee OJaroIpHAT-
Hble YCJIOBUA [JiS BO3MOMKHOCTH TPOTPECCUBHOI aBosonun. Tarkue mmo-
TYJIAINH OKA3BIBAIOTCS Gollee MIACTUYHBIMH M MOTYT OKa3aTheA mode-
OuTenAMH B MeskrpynmoBoM copesHoBamuu (P. Bepr) ¢ manbiMm u
Gosee M30MMPOBAHHBIME IMONYJNAIMAME, obiagaoniuMu Goxee ycToil-
YUBBIM «HOPMAJIBHEIM» (DEHOTIIIOM.

Bmecre ¢ TeM 3T0 mOKasbIBaer, 4T0 B IIPOIlECCe DBOJIOIUE Hpeu-
MymiecTBa OyayT He Ha CTOPOHE MaKCHUMAJbHOI ycTOMYMBOCTH HOp-
MBI M MaKCEMAaJbHONH ee JOMHHAHTHOCTH, a HA CTOPOHE M3BECTHOTO
ONTUMAJBHOTO ypoBHA 3Toil ycroitumsoctn [P. Bepr, 1942], ocras-
JIAIONIEr0 W3BECTHBIE TPAHUIBI BO3ZMOKHOH WHIMBHIYATHHON N3MeH-
quBocTi wienoB monymarnuu. Ulupuwa stux rpasui; 3aBUHCHT OT KOH-
KPeTHBIX YCJIOBUH CyIIecTBOBAHUS NaHHOW MOMYJIAIMM, W I 06nImp-
HOH TOmymAI(NN, JRUBYIMEeR B PasHOOOpPAa3HHIX ycioBHAX BHeImHE
cpeisl, 0Ha, BO BCAKOM cJIydae, BBINIe, 4eM JUIA MAJIbIX MOMYIIAIIN
M OrpaliudeHHBIX YCIOBUil CYINeCTBOBAHMSL

Yrazas Ha 9TH, 9aCTHIO y/Ke XOPOINO M3BeCTHHlE (PakTHl 0 cTabu-
AUBUPYIONIEH POJU eCTeCTBEHHOTO 0TGOPa B MBBECTHBIX YCIOBHAX, 00-
paTim Teilepb BHUHMaHWE HA APYTYIO CTOPOHY TOTO JKe IPOIecca cTa-
OGunmsarue, Ha KOTOPYIO [0 CHX MOP He 00pamasoch MOMKHOTO BHE-
MaHUs.

IIpespme Bcero, oTMeTHM, 4T0 B Pe3yJbTare HEUPEePHIBHOTO MYTH-
poBaHHS M IOCTOSHHO HAYINEro mpolecca HeHTpaIH3aluy BeeX Bpej-
HBEIX BBIpQYKEHH¥ Hambosee OOBIYHBIX MyTaluil IyTeM HajbHemrero
HAKOIJIEHNs MANBIX MYTAIHil LPOMCXOMHT HeIlpepbIBHAS HepecTpoii-
Ka TeHOTHNHYECKOTO CTPOGHUS M HOPMEBI PeaKIil oco0eil, coXpamsmio-
IMUX [PA BTOM BCe e CBOHM «HOPMaJbHBIR» QeHoTun. BriodeHne Bce
HOBLIX MYTAIlMHd U COOTBETCTBYIOINAA mMepecTpoiika Tewmoruma, T: e.
BHYTPeHHAX (DaKTOPOB pPa3BHUTH:A, O3HAUAeT, OJHAKO, N3MEHEHHE C¢a-
MOTO IIpoIlecca WHAMBM/yaxbHOTO pasButug, OTHE U TOT JKe KOHEU-
HEIT PesyibIaT JocTuraeTcd IMPH HTOM PasNUYHBIME cpefpcTBamu. Ta-
KuM 06pasoM, TIPH M3BECTHBIX YCHOBHAX (yCTAHOBUBIINXCS COOTHO-
Nienuii MeKIY OPraHM3MOM W CPEHOH) MPOMCXOMNT HelPephIBHASL Ie-
pecTpoiika MHTHBHAYAJIHHOTO PABBUTHI, T. €. HBOJIONASA OHTOTEHE3A
npu ofIeil Hen3MeHHOCTH (EHOTHIIa B3POCION 0co0u.

Haxonern, oTMernM u eme ofuH BBIBOA. Kcrecrsemmsiit otGop
mier Beerja N0 QeHOTHIIAM M OXBATHIBAeT, CJIEIOBATENHHO, HE TOJBKO
HacJeICTBEHHbIEe W3MEHEHUs, HO W KOHKDeTHbIe MOAW(HKAIIA. U~
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MUHHUDYIOTCS He TOJbKO He6GiarompusTHbIE HACAENCTBeHHLIE H3MeHe-
HUSA — MYTalliy U 0X KOMOMHAIMW, HO u HeOJIarompusaATHLEE MOmudu-
rammyr  (Moposbl m ciydaiiHble MOAMQUKAIMH, OKa3aBIINECS ITPH
HAHBIX YCIOBUAX HECBOCBPEMEHHBIMH HJIH HEYMECTHBIMHU).

M1 y:e B mpomom pasgende (2) obpaTmim BEHEMaHHe Ha TO,
Y70 HOPMAJBHBIH «IHKMHY THI OTIHYAETCA OT MIOGHIX OTHeNBHEX MY-
TaIii cBoell ropasgo Goabiiell yCTONYNBOCTHIO HE TOJBKO IO OTHOIIE-
HUI0 K BHYTpeHHHM (HACTIeICTBEHHEIM) (DaKTOpaM pasBUTUA, 0 1
10 OTHOUIEINI0 K M3MEHEHUAM BO BHeIIHHX (arrtopax. I B aTOM MUl
BUANM Pe3yJIbTaT ¢TA0MINSUPYIONETO BIHAHUA TOTO e eCTeCTBeHHO-
ro oT6Opa B IOJAL3Y YCTAHOBHUBIIECA HOPMBI (T. €. DAMMHUHAIULN BCEX
VRIOTEHUIT) .

Mexaausm peiicTBHA cTabMIHBNPYOIIEH (POPMEL €CTeCTBEHHOTO OT-
Gopa MOMKHO cebe sICHO NMPeACTABHTH IPU TOMOIIU IPUIATAEMOTO Yep-
Te:a ', B OCHOBE KOTOPOTO JIeKHT OOBITHASA BapHAI[HOHHAS KPUBAs
o awobomy mpusnary. lox aGermecoft (nMuEnmM) TMOKazaubl MyTH pas-
BUTHS OTJAEAbHBIX BAPHAHTOB, G0Nee WM Melee MPAMO BeIYIMHE OT 3H-
roTsl K JAeQUHHTHBHOMY BBIPAKEHNI0 IPH3HAKA, COOTBETCTBYIOLIEMY
ero TOJOMKEeHWIO HA BapuanuoHHOK Kpusoil. Kpalimmm sapuwarTaM co-
OTBETCTBYIOT 3HAYHTEIbHBIE YKIOHEHHI B MPOMECCaX HHIUBUILYAJbLHO-
ro passurwst, HauGosee peskme YRIOHEHWT OKA3BIBAIOTCA B BUE Je-
rasei, rubHymuUX B OMOPHOHANBHOM MJIN JHYHHOTHOM COCTOSHHH
M, BO BCAKOM Chydae, [0 HacTyrmieHusa spemocti. Jpyrue mebraro-
OpusATHBIe BapuaHTsl THOHYT B 6Gopbrbe 3a cyIIecTBOBaHWE WIW yCTpa-
HaoTesa oT pasMmuoykeHus. llepeskuBaior M 0OCTABIAOT MTOTOMCTBO
rIaBHLIM 00pPa3oM JHIIb HE3HAYNUTENLHLIe YKIOHeHHs, Ha3BAHHEIE
HaMi HeWTpaJIbHGIMH BapuaHTamy, Hambomee OMUBKHE K CpeIHeMY
BBEIPQJREHUIO PH3HAKA W COCTABJAOINNE B CBOGH Macce HALTY YCJIOB-
HYI0 «HOPMY». OIHMUHHPYeMble BAPHAWTHI IIPEJICTABIAIT, OMHAKO,
HE TONBKO HaCHeCTBeHHBe H3MEHEHHs, HO' M MOgudURAINH — pe-
3YABTATHI PASAUIHBIX, TJIABHEIM 00PA30M CIAYYARHBIX BHEIIHHX BJIWA-
miit (ROTOpBIE B MAHHBIX YCJOBHAX OKAzaImch Heamamrupubimu). Ilpu
00JIbIIOI HWHTENCHBHOCTH cTabumusupyiomeii ¢QopMmsl  orGopa 3ToO
IOIDKHO HpUBeCTH K BBIpatoTKe GOJIbIIeH YCTONIHBOCTY Pa3BHBALOIIE-
Tocsa OpradusMa MO OTHOMIEHHI0 K cJayvaiiHBIM H3MEHeHWSM BO
pHemHuX ¢arropax. B ocobemHOCTH TaKoil 0160DP AOIKEH OHITH -
QeKTMBHBEIM 1IpU HAJTAYMH 3HAYHTENHHBIX CIYYaliHBIX YRJIOHEHWil B
darTopax BHemmeil cpeAs (HampmMep, TeMIIePATyPHbIe H3MeHeHI,
KoJeOaHnnsa BIAMKHOCTH M MHTEHCHBHOCTH WHCOJIAIHE B KOHTHHEHTAIb-
HOM HJIH TOPHOM KJIHMATe).

CrabuiIpEOCT MWHANBUAYAJIBHOTO PA3BUTHA IO OTHOHICHWIO K H3-
MeHeHMsIM BO BHEITHUX (akTopax o3Hadaer, OJHAKO, 6ojee WIW MeHee
BHIPAKEHHYI0 HE3aBICHMOCTH MJIM aBTOHOMHOCTH (OpMOOBPa3oBaHIIA.

MosHO TOBOPHUTH HE TONKKO 0 CTabmiamsamuu, HO 1 06 aBTOHOMU-
sanmn passurTua. OYeBHAHO HTO AocTHUraeTcA CO3JAHHEM B IPOIecce

! Yepresk B pyKomucH OTCYTCTBYeT (I[pum. ped.)
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DBOJIIONWHN PA3NIMIHBIX PeryJiATOPHBIX MeXaHW3MOB, Kak OBl «3amu-
IMaoIquXy HOpMaxbHoe gopMoobpasoBanme. TakuX pPEryrIaTOPHEIX Me-
XaQHU3MOB UMEETCS 04YeHb MHOr0, HAYMHASA ¢ CAMOil JUINOWTHOCTH M
cOaIaHCHPOBAHHOCTH reHETHICCKAX CUCTEM H KOHUAs Pa3IHIHBIME
MOPQOreHeTHIECKAMI CUCTEMAMH, JOIYCKAONUMI BO3MOKHOCTH JIO-
BOJBHO 3HAYUTEABHBIX CMeNleHWH BO BpeMeHH I IpOCTpaHCTBE 0e3
3aMeTHOr0 HAPYIIeHWs HOpPMajibHOro (QopMooGpaszoBanusa. Mpl cum-
TaeM Hamboiee BaJKHBIM DIEMEHTOM CTAOWIM3AINUH, B TACTHOCTH IO
OTHOMIEHNI0 K BHEIIHHM (DaKTOpaM, ITPOTpecCHBHOE paspgBuranue 000-
UX TOporoB HopManbHOM peaktmeHocTd THameir [IImamsraysem,
1940, 1941].

IIpn mammamm moporoB (HopMOOOPA30BATEABHBIX PeaKINil H3BECT-
Hasgd WHTEHCURHOCTL BHEIIHET0 (DAKTOPA BHIZHIBAET B3ABHCHMYI OT
HEro peaxnyio cpasy B IOJXHOM ee BRIpa)keHWn. [lajpHeiimiee MmMOBHI-
meHne WHTeHCUBHOCTH He W3MeHseT pesyabrara ¢opmoobpasosa-
TEJABHBIX MPOIECCOB, OMHAKO MOMKeT Ha H3BECTHOM IIOPOrOBOM YPOBHE
IPUBECTH K MOXHOMY WX HAPyIeHuio (ujim, WHOTHA, K MEePEeRMOISHNIO
HA WHYIO MPUCIIOCOOUTENHHYIO peakIuio). Memxay HIKAUM U BePXHIM
noporaMi HOPMANbHOI PEaKTWBHOCTW TRameh XesRuT Gosee WMAM Me-
Hee TIMPOKHN JUATMa30H BO3MOJKHBIX U3BMEHEHWH WHTEHCHBHOCTU
BHeNTHero (paKTOpa, Ha KOTOPhie OPTaHU3M Kak GyATO BOBCe He pearu-
pyer. 910 yKa3bBaeT Ha YCTPAHEHUWE JEeTePMUHHDYIOMIEro 3HaYeHUsT
BHemHero arropa. llocxemumii BricTymaer B poinm (parTOpa, JUINb
0CBOOOMKIAIOIIETO WBBECTHYIO IeTh MODPQOreHeTHYIeCKUX MTPOIMECcCOB,
MPOTERAIONINX B OCHOBHOM IIOf BIMSAAWEM BHYTPeHHHX (HAKTOPOB.
IToBLimenne WHTEHCHBHOCTH BHEIMIHEero (aKTOpPa He OKasHBaeT 3a-
MeTHOTO BIWSAHWA Ha TEYeHHe BTUX IPOLECccOB, BCIGACTBAE 0ICBUIHO-
ro HAJXWYVA PEeryiaTOPHBIX IPOIECCOB, MPOTHBOAECTBYIOINUX STHM
BrusHuAM. Taryw ¢opMy UHAUBHAYANHHOTO PAa3BATHA, 3aBUCHMOIO
B CBOEM OCYINECTBIEHHM OT W3BECTHOI0 MHHIMYMAa WHTEHCHBHOCTH
BHEIIHET0 (AaKTOpa, MAIONIEr0 JWING IePBBIH TOJNYOK K pPa3BepThIBA-
HEI0 BHYTPEHHET0 MeXaHW3Ma TUIMTIHO NeTePMUHUPOBAHHOTO MOpQo-
reHeTUYecKoro mporecca, s Hassax [1940] asroperymaropEbiM passu-
toem. llpu «aBTOperymammm» foCTHUTaeTCSA YiKe HEKOTOpas CTeleHb
aBTOHOMHOCTH IIPOTECCOB HHAMBUAYanbHOro passurud. [lpmbaunsuresns-
HO B »TOM %e cMmbicie Yommuurron [Waddington, 1942] yrnorpe6as-
er tepmMun «canalisation». Mpl cumraem aBroperymanuo (mim «cana-
lisation») mepexoZHBIM BTamOM Ha IIYTH PA3BUTHA eme 00Jee COBep-
meHHHX QopM PeryiIAlNy, XapaKTepH3yIOIMuX aBTOHOMHOE DasBUTHE
Ha Gase HacmencTBeHHEIX (arropos. Ecnim moporm mopmadsHOR peak-
TABHOCTY TKAaHeHl Pa3ABUraloTCsA elle IINPe — 3a MPeeNbl OOGBIIHBIX
rosneGaHuil B axTOpax BHENIHEH cpeds!, OKA3KIBABIINX BIHAHHE HA
maHHEBIH MopdoreHeTwdecKWil Iporecc, TO Pe3yAbTATOM DTOr0 SABUTCH
IpakTHYcCKasg HEe3aBUCHMOCTL €ro OT 3THX (aKkTopoB. B MoMeHT ro-
TOBHOCTH TKAHW K CIeInuiecKoil pearmuy oHAa BCEITia BCTpeuaeT
BHeIIHNI pasfgpamurend tpeGyemoil waTeHcuBHOCTH (B BUE W3BECT-
HOro MEHHMYMa TeMIeparypsl m 1. m.). Poib mycKoBoro mexamgmsma
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JepeXofuT Torja K BHyTpenHuM (artopam (rOTOBHOCTH TKAHH K pe-
aKIMmT), a MOPQPOTeHeTHUECKUI IIPONECC NPOTEKAET N0 CYIIecTBY
aBTOHOMHO. V3BecTHBII KOMIUIEKC «HOPMANXBHBIX» YCIOBUHA CPeABl OI-
pefieisieT JIHITH BO3MOMHOCTh HOPMaJbHOTo passurus. [Iporpeccusmast
aBTOHOMM3ANHUsA HWHAWBUAYAABHOTO PA3BATHA TOKONTCA HA CO3HAHWM
PEryIATOPHEIX MeXaHHBMOB, (3AIUIMAIOIINX) OCYIIECTBICHTe HOP-
MalbHOH OpPTaHW3aNMUM OT BO3MOMKHBIX HAPYNIEHWA KAaK CO CTOPOHLI
YKIOHeHHI BO BHYTPeRHNX (GaKTOpax, Tak M CO CTOPOHbI H3MeHeHWil
BO BHEINHHX hawTOpaX. JTa aBTOHOMHU3AIAS ABIAETCA Hamboxee moj-
HBIM BHIpaKenmeM TOH ke crabummsamuu QopmooOpa3oBaHUs, KOTO-
pad mpoTeKaeT BCErJa M HOBCIONY B IOJAb3Yy yCTaHOBHBINEHCA HOPMEI
TIOfT PYKOBOAAINUM BJIMSHMEM eCTECTBeHHOro 0160pa, T. €. Ha OCHOBE
PIMMUHAIME BCEX HeOGIarompusATHHX OT Hee YKIOHeHWH (Kak Hacxej-
CTBEHHBIX, TAK ¥ HEHACHE[CTBEHHHIX).

4, Crabmmmsupyiomas opMa eCTeCTBEHHOr0 0TGopa
H «(HKCHpOBaHAe» KOHKPETHHIX Mogadurammit

Ecnn passutme perynaTOpHBIX MEXaHA3MOB, O0YCIOBINBAIOIINX
yCTONYHBOCT HOPMHI (M, B 4aCTHOCTH, ee NOMUHWPOBAHHE), OCYIIe-
CTBAAETCA IyTEM eCTECTBEHHOro 0TOOpa HAa MAKCUMAILHYID MPUCIIO-
co6eEHOCTD |, B YaCTHOCTH, (KUSHECTOCOGHOCTEY, TO ero CTaGhIn3u-
pylomuii aderr ompemensercd, Bo-IEePBHX, Bce ke 0coboil ¢opMoil
€CTeCTBeHHOTO 0TGopa H, BO-BTODPHIX, ABIAAETCA COGCTBEHHO MOGOUHBIM
€ro pesyJAbTaTOM.

Hraccmueckas pABmRymas ¢opma ecrecTBeHHoro orfopa ocymie-
cTBISETCA HA OCHOBe HpemMymmiecTBa B 0oph0be 3a CyIMecTBOBAHUE He-
KOTOPBIX IIOJNOKUTEJIBHEIX YKIOHEHUH IMepell ycTaHOBUBIIEHcI paHee
Hopmoit. [Ipemuas HopMa mOCTeNeHHO HAMMWHHEpYeTcsa. B pesyxabrare
COOTBETCTBEHHO HOBHIM VCIOBHAM CYNIECTBOBAHHS CO3[a6TCA HOBASA
HOpMa, 3aMeHAoMas NpeskHK0. [{BHKyImas ¢opma ecTeCTBEHHOTO
or6opa BemeT, cieOBATENbHO, K M3MEHEHUIO OpPraHM3Ma W €ro pear-
WA COOTBETCTBEHHO W3MEHEHWI0 €ro B3aUMOOTHOIICHHWI ¢ BHeMIHeil
cpenoit (B caMoM IIMPOKOM CMBICHE). DTO H3MEHEHHE IIPefCcTaBIAeT
TeHOTUIIVIECKHI OTBeT BAMA (IONyMAANNA) HA ONpeeleHHOe M3MeHe-
Hoe ero NONOKeHWA BO BHelmHedt cpeme. OHO orpakaeT HapyIieHme
B3aUMOOTHOIIEHNH MEKIY OPraHW3MOM I cpemoil u HeyKIOHHEBIH, 3a-
KOHOMepHBIH XapakTep U3MeHeHUIi BO BHeIIHe#l cpefe.

Crabunusupyiomasa hopMa eCTeCTBeHHOro 0TGOpa OCYNIeCTBIACTC
Ha ocnoBe IpemMymiectBa B Gophe 3a CYyIIecTBOBaHWE YCTAHOBUB-
meiica yxe (B cmiy orfopa Wim «IpPAMOrO» IPHUCHOCOOIEHYsI) HOP-
MBI mepefl BceMn YRIOHEHHAMH OT HOPMAJbHOro (eHOTANa. JIUMUHMA-
PyloTcA Bce YRIOHEHHS, KaK MYTallMHl, Tak W Moguduranua (KoTo-
Psle B MaHHOM Cllyuae OKAasHBAIOTCA HeafanTuBHbiMu). B pesyabrare
Kar 6yaTo He cO37aeTcs HOBOM MeuHHTUBHON HOPMEI, HO IPOHCXO-
IuT mepecTpolika ee HAcHe[CTBEHHON 0a3®sl BCAeNCTBHE OeCIPeIsITCT-
BOHHOr0 HAKOIUVIEHHA «HEATPAJLHBIX» MYTanWi, yKIAJHBAIOIIAXCA B
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mpegenax HOpMBL. COOTBETCTBEHHO MEHAIOTCA U IIyTH €e HH/WBy-
AyaJIbHOrO passutus. B ocoGeHHOCTH BHIPaGaTHIBAIOTCA DPETYIATOp-
Hble MeXaHm3MbI, oIpefesdioline Oosee HaJIe;KHOE OCYIMECTBIelg
mammoro (emoruia. ITo H3MeHeNNe IPefiCTABIAeT TeHOTHIINYECKMi;
orseT Bufa (IOMyMIAIMH) Ha HEOUPEHeIeHHYI0 H3MEHIHBOCTH BHYT-
peHEHX (TMpH MyTamuaAX) u BHEIIHHX (IpH MOAMQUKAIMAX CcIydaii-
HOro Xapakrtepa) arropos onroreHesa. OHO oTpakaeT oIpefeien-
HOCTh MOJIOKEHHsI OPramm3Ma, NPHCIOCOOIEHNTIoT0 K W3BECTHBIM ye-
JOBUAM CYIIECTBOBAIIMA, W CIyIaiiHbIl XapakTep M3MeHeHHN B Qag-
TOpax BHENIHeH Cpejbl.

Mexamusm peiicTBHA oT6Opa B 060HX CIydYasdX sBHO Pa3JIHYMbL,
OpiaKo HMEHHO TOABKO BCIAECTBUE PA3NIUTIHOTO OTHOIIEHHS OPTAHU3-
Ma kK ¢axropam sHemueil cpempl. O6e opMBl 0160pa HONHOCTHIO VK-
JABIBAIOTCSA B PAMKHU [JapBHHOBCKOTLO IOHUMAHHA €CTECTBEHHOTO 0T-
Oopa, Kak coxpamenns maubonee mpucrocobaeHHBIX ocobell u pac
nx Oopsbe 3a cymiecrBoBarme. B o6omx caydasx mpenMeToM 0TOODa
ABJIACTCA WaMbONbLIIAA FKUBHECTOCOOHOCTH (COTIACOBAHIIOCT: Opra-
HU3ALAN ¢ ee¢ PearIuAMu) U TpuciocobieHHocth opranmsma. Opma-
KO TPSAMBIM pesydbraToM 0T00pa B mepBOM ciydae Oymer BhIpaboTtka
HOBBIX MPHCHOCOOIEHUIT, a BO BTOPOM — COXpaHEHHE YIiKe CYIIecT-
Bymomux npucnocobmennii. Beipaborka Mexann3MoB, 00eCIeTHBATOILNX
manbojiee HaJe/KHOE OCYINECTBIEHUE 3JTUX MNPHCTOCOOIeHn, mpep-
CTABIAET JIWINL TOGOUHBLA pesynbTaT ecTecTBeHHOTO 0160pa, Tias-
HEIM 0o0pasoM, B ero crabmmusupyorieii gopme. Ilpegmerom orGopa
ABJISACTCA He caMa cTa0miIbHOCTH QOPMOOGPA3OBANINS, HE ABTOHOMHEbI
MeXaHH3M HHIUBHAYAJbHOIO PA3BHTHA, a HPHUCIOCOONEHIIOCTh HOPMBI,
ee JKU3HECIIOCOOHOCTh B fanubix yciaousax. Hauboiee yrusieciocod-
HBIMH, HamboJee IPUCHOCOOAEHIILIMU OKA3bIBAIOTCA B H3BECTHBIX yC-
JOBUAX CyIlecTBOBALMA Te ocobu u Te mmumu, GopMoodpasoBanme Ko-
TOPHIX MEHee 3aBHCHMO OT CAY4aflHBIX W3MEHEeHWH BO BHENIHHX (ak-
TOpax, TaKk KaK JJIUMUHANUA YRIOHEHHH OymeT B 3THX JUHUAX MeHEe
smagntesbuoil. Camo coGoit pazymeercs, YT0 B KOHKPETHOM TeYeHHH
IBOJIIOLMI HMEEeT MEeCTO JIMIIb eJUHBIfi MEeXaHH3M eCTeCTBeHHOTO OT-
Gopa, OCHOBAHHOTO I1a 3JIMMWUIAIMH Mellee IMIPUCIOCOOJeHHLIX otobeil
n pac. OrgesbHOE PaccMoTpeHMe ABYX (opM oTdopa. WJIH, TOUHEE,
ABYX €ro CTOPOH IpeJcTaBlsieT pPe3yNbTaT U3BECTHOH alCTpaKIliL
Homxkperiio sBOTIONUA HAeT WO TyTH 0Ojiee WJIH MeHee OBICTPOrO M3-
MEHEHHsI HOPMBL H OJHOBPEMEHHO 10 NMyTH CTA0WIU3AIUHN BeeX 0o0jee
CYIIEeCTBEHHEIX TTPHOGpPeTeHMIL.

Qarr cymecTBoBanua CcraGuau3npylonieii QOPMBI ecTecTBOHHOID
or6opa MOKA3BIBAETCS He TONBKO HAHUBIMU TEHeTUKN, HO M IHIOJIeBBIMH
uccnenoBanuamMu. Vssectasie Habnomenua Bymmyca [Bumpus, 18991
Haj SNUMUHALNEN YRIOWeHHS y BOPOObEB, a TaKike MHOrOUMCIeNTbe
HCCIIeIOBAHNA, TOKA3BIBAMITNE yMEHBINEHNE H3MEIUHBOCTH HOPMAaJb-
HOTO THNA B 1IePHOAEI 0GOCTPEHMA MHTEICHBHOCTH €CTECTBEIIHOro 0T~
6opa [Thompson, Bell, Pearson, 1911; Ford, 1930; Jlyxmu, 1939],
OTHOCATCA MMEIH0 K eTo cTadmiIusupyomein poJd.
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CraGunusupyiotguii 0160p 0CHOBHIBAGTCS Ha IUMUHANMN KaK Ha-
cIIICTBEHHBIX, TAK 1 HEHACTE/CTBEIHBIX YRIOHEHUH 0T IPHCIoco0-
genHO# HopMmsel. CiefoBaTeNbHO, €ro pe3yabTaT — Bo3pacTalollas
yCTOMYNBOCTE POPMOOOPA3OBAHNA — OTHOCHTCA KaK K H3MEHeHnsM
BIIYTPEHHHX (DAKTOPOB PasBuTHA, TAK U BHENIHHX (DAKTOPOB.

B Gosee mOCTOAHHBIX YCAOBHAX MOYTH BCsA HaOJAOaeMas H3MeH-
THBOCTL MMeeT HMAaCJeACTBeHHEBIH xaparTep. CraGuin3upyoini 0T6op
MOM/IeT B HAMPaBIEHHN COXpaHeHHs HauMeHee MyTAaOGMIBHBIX JHHUI
g Oyfer MPemsaTCTBOBATH HAKOIUIOHWIO 3HATUTEIHHOTO KOJIUYECTBA MY-
raguit. [powsoliger yMmeHblieHNe 5BOJIOIHOHHON MIACTUYHOCTH WM
A3BECTHAA «HMMOOMIM3AIMAY HALLHOro Bupa (IOMYJIAIHM).

B romeGuomuxcs yenosnsax (B ocobeHHOCTH mpu pesrux Kojeba-
HHAX CIYYailHOTO XapakTepa, KAk HATpPUMepP, B YCJIOBHIX KOHTHHEH-
TAIBHOTO WM TOPHOTO KJIMMATa) HB3MEHYUBOCTH HMEeT CMEeNIaHHBLI
xapakTep, m y JabuanHBIX OpraHunsMoB (ocoGeHHO Yy pacTemmii) oT-
paskaeT B 3HAYMTEJLHOH Mepe HX CHOCOOHOCTH K MOAH(HKAIMOHHBIM
n3MeHeHuAM. B oToM ciydae CTabmiusupyIomui 0T60p OKayKeTcs 0C0-
60 ad@derTuBHbLIM u GyAeT BeCTH K CO3XAHHI0 PETyIATOPHBIX MeXa-
HU3MOB, K Ipeo0pasoBaHui0 3aBUCHMBIX ITPOIECCOB Pa3BUTHSA B Hesa-
BHCHMbBIE, T. €. K IPOTrPecCHBHON CTA0MAN3AINN U aBTOHOMU3AIINI
napuBuyansioro passutua [ [vansraysen, 1938, 1939, 1940, 1941].
IIpucmocoburenpaple MPHBHAKW, PA3BUBABIIMECH B 3aBUCHMOCTH OT
H3BECTHOTO BHEIIHET0 (aKTopa Kar MOAMQURAIWN, HAYMHAIT pPas-
BUBATLCA BCe Gojlee aBTOHOMHO, HE3aBHCHMO OT BHeINHEro ¢axTopa, -
T. €. CTAHOBSTCA «HAcJeACTBeHHBIMHU», Ilpomexomur 3aMena mabuib-
HOTO ailllapara 3aBHCHMOTO PA3BUTHA HAHIIBIX NPH3HAKOB Gojiee cTa-
OMIBHEIM amilapaToM aBTOIIOMHOTO pasBuTHA. Ha proil mouBe BO3MOIK-
HO H3BECTHOC «PUKCHPOBAHNE)» KOIKPETHBIX MOAHQUKAIUN, Ipuobpe-
Taloliee 0co00e 3HAYEHHE B YCJIOBHAX NPOTPECCHBHOM CII@IMHAIM3A-
muE. ITo BO3MOMKHO B TEX CJAydYasX, KOTJa JaHIoe «HpHoOPeTeHHoe»
n3MeHenue, T, €. KOHKpPeTHAs afanTWBHAsg MOAH(UKAMIA, mpuobpe-
TeT MOCTOAHIOE BHAYEHNE B HOBHIX YCJHOBHAX cyllectBoBaHuA (Hampu-
Mep, ropHas MOAUQPUKAIMNA PAcTeHHA, HPOYHO OCEBIIEr0 B TOpax MHIN
BogHAdA (popMa pacTeHUA, Mepexomsamero or aMpuOuoTHUecKoi Ku3-
HE K IOCTOAHHOH KU3HT B Boje). Takum 06pasoM, KOHKPETHbIe ajall-
TEBHLIe MORM(HUKAIMN MOTYT 4epes crabuinsupyoinyio (opmy ecre-
CTBeHHOTO 0TGOpa MpeoGpa3oBaThesi B HACHEACTBEHHBIE ITPHCIOCOOIE-
mna. Toumee, KOUEUHO, MPH HTOM MPOMCXOAUT IMOCTENEHHOE 3aMelie-
Hie MOTUUIIPOBAHHON HOPMBI COOTBETCTBYIOIMUMH MYTAI[HAMH, Y-
JTaIBIBAIOIAMUCA B IIPefiesiax 3TOoi ke HOPMEL

CyljecTBOBaHHe TaKOTO Mpoilecca Iombopa «COBHANAIONINX» Ba-
pmanuit  ObUI0  TPeIyrajlaHo  3aMevyarTeJbHBIMH  COO0PasReHHAMU
JI. Moprama [L. Morgan, 1896]. CoorsercrBylommas teopmus Oblia
paspaGorana mamee Boamgyuuom [J. Baldwin, 1902], koTopsiit Hassam
3TOT OTOOP «OPTAHIYECKIIM», ¥ BOCHPUIATA PAAOM APYTHX B300MCH-
X0jioToB. ¥ HAC BOIPOC O BHAUEHHH HEHACHe[CTBEHILIX H3MeHeHMl
B pBomionum OB HOMHAT B HeCcKoiAbKo pasamunoil gopme [Jly-
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wom, 1936, 1942; Kupnuuunnxos, 1935, 1940; Ilmansraysen, 1938].

OBOJIOIUOREOEe 3HAYeHHEe MOAMPUKANMOHHLIX MBMEHEeHUI ocoleH-
HO ACHO Y PAacTeHWH, Y KOTOPHIX HEPEegKO MOKHO HIPOCHEIUTh U 3a
moclefoBaTeIbHEIMEA DTAllaMi HX 3aMeHBl HAcJeJCTBOHHBIMU H3Me-
meruamu. O6mupusie mecaenosanua Typeccora (G. Turesson) moxa-
3ajm, 9TO 34 eNHHO00pasHbBIM MOZMQUIUPOBAHHBIM (DEHOTHIIOM Ije-
ABIX TONYJANMA pacTeHW, JKUBYIIAX B YKIOHAKONUXCA YCIOBHAX
(mampumep, KapAMKOBEIE MOJU(PUKATUY COMOHYAKOBHIX, CEBEPHBIX Il
POPHBIX HOMYJSANHIL), CKPEIBAIOTCA PA3iIUdHEIe, BHENIHE HE IPOABIAIO-
IIUecsl HACHeJCTBeHHPIe HM3MEHEHWsd, JIeKAIIUE B TOM e Haupasie-
Huu (HaOopumep, HACHE[CTBEHHO Kapiaukosble ¢opmsl). Hekortopsie
rOpHbIe NOUYNAN@M, HECOMHOHHO BOBHUKIINE KaK MOAH(UKAIULN,
oueHb OBICTPO craGUIu3MpoBaldnch KaK HACIE[ACTBEHHbIe U3MEHEHHsI,
mo Kpalieii Mepe B OTHOLUIEHHM HEKOTOPHIX NPUSHAKOB (HUBKHH cTe-
6enn ropmoii Capsella bursa pastoris B Mamoit Asuu mo Zederbauer,
1908). Boobime mis AOKaXbHHX (KAMMATHIECKHUX, DAAPUIECKAX) MO-
puUKAnUil W3BECTHHIX PACTeHUH XapaKTePeH HMEHII0 YaCTUYHMA BO3-
BpaT K UCXOAHOMY (PeHOTHOY TP HX KYNbTHBUPOBAHWYU B YCIOBHIX
ucxomublx Popm (HampuMep, NPUBHAKE CEBEPHLIX W IOMKHBIX pac
IpHa). OTo YKasHBaeT Ha cTaOMIM3allMi0 B OTHOIIEHUH HMEHHO HEKO-
TOPHIX HPUBHAKOB (H CIEJOBATEIbHO, TOBOPUT DEIIMTEIHHO MPOTHUE
NPUMHUTUBHBIX TPeJCTABIEHUE JTAMADKHECTOB O HEHOCPEICTBEHHOM
durcupoBanny MOEMPUKANHA B PARY IOKOJEHHI).

WckmounTenbHO WHTEPECHB! 3aMedaTenbuble uccnenosanus 1{unre-

IN. Zinger, 1909] mag mpomcxoeHNEM COPHSKOB, 34COPSIONIUX
nocessf JgbHa. G MaKCUManbHOK yOeTUTENLHOCTDIO TOKA3hIBAETCS IIPO-
nexoyxmenne Camelina linicola or Camelina glabrata, xoropas ®
IyCTHIX TOCeBaX JbHA JaeT CXONHYI0 BBHICOKYI MONU(DUKANUIO ¢ M-
HbIME MEXNOY3INAMH W HEMHOTEMHA OOKOBBIMH BETBSIMH. OTH H3Me-
Henusa craiy, ofHaKo, y Camelina linicola (3a woporkoe Bpemsa Bme-
JeHUsI TOCEBOB JBHA B KyJbTYPYy UeNOBEKOM) HAacJe[CTBeHHBIMI,
7 oHa He naer o6paTHOH MoAMQPUKAIMU TpPU CBOGOAHOM DasBUTHH B
YCIOBUAX PeARUX 1m0oceBoB. OMHOBPEOMEHHO INEJ TAKKe HOJ BINSHASM
YeJIOBEKA HPAMOIl ecTecTBEHHBIH 0T00p Ha COJNBININI Bec CeMSH, JIpIi-
OmKaomuicss K Becy ceMAH NbHA., )T0 M3MeHEHHe BO3HHUKIO He Ha
Gase mpemmecTByomieii MOU(UKaNUM ¥ AeMOHCTPUPYET PONb ecTe-
CTBEHHOr0 0T60pa B ero «ABIKYymei» Qopme.

Hpmaeny JUIIb OfMH elje TpUMep KOHKDPETHOrO IyTH :—)Bomomm
KOTOPHI BPAA nd 00BACHNM HHAUe KaK HPUHATHEM CTabHIM3UPYIO-
me# poau orbopa, HpoTeKaomero Ha (OHe YyiKe OCYMeCTBIEHNO
agantuHofl Mopmpmrammm. Ilpu sKchmepEMeHTaNBHOM — yaJeHHI
JMMCTHEB Y MHOTHX PAcTeHHH CUNBHO YBEIHYMBAGTCA KOIHIECTBO XJi0-
POINIACTOB B ACCUMUIIAMWOHHEIX TKAaHAX cTe0iell nm vYepemIkoB m
TMPONCXOAUT WX HOBOOOPA30BaUWe B HIKENEMKAIIAX CJI0AX KIETOK.
BosHpraer mammcafHas TKAaHb W YHCIO YCTbUI, Bo3pacraer [Boiri-
vant, 1897; Braun, 1899; mur. mo: Ungerer, 1926]. Taxkasg kommeu-
camud HMeeT IPHCIOCOOMTeNbHEIT XapaKkTep (ycuiIeHHE acCHMUNAIMI
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NOKa3aHO SKCIePUMeHTANLHO) H mproOperaer ocoloe 3HaUeHHE y pa-
CTeHMIl 3aCyLNUBEIX MECTHOCTEH, HepefKo cGPACHBAIOIIUX IPH 3acy-
Xe aucthsi. B aToM ciyduae wepemku u ctebnu QPyHKIUOHAILHO 3aMe-
mator cOpomennbie Jmctha. COpachiBamme JIHCTHEB TPH  3acyxe
MOKeT OCTaBIATDH pacTenue O0e3JIUCTHBHIM Ha [UIUTEIbHBIA TepHof Bere-
rannu. HKcepogurnoe pacrennme MOKeT B MOJOOM BO3DACTe pPa3BH-
BaTh JMUCTHSI, a 3aT€M UX OKOHUYATeNbHO TepAThb. Mmuorme Kcepodur-
HBle KYyCTAPHUKM HAIOMUHAIOT TOr[a 0e3nucTHyl Metay (HeKoTophie
clIap;KeBble, MHOTHE CAHTANOBHIE ¥ MOTHLILKOBEIE). 3MIECh ANAITUBHAL
MonuuKamusa TKauell Nom KoOMKMIeH creGieil wWiau 4epPeNIKOB HPHOO-
peTaeT TOCTOSHHBIR Xapartep.

B npanpHelinieM @pouecce SBOJIONUN YEPEMIKH COPACHIBA@MBIX
IUCTbEB WM cTebnum pacuupsaoTes M 06pasyloT BTOPHUYHBIE JIHCTO-
obpasuble opraHbl — puanonuu win Quamormagum. Y Acacia hete-
rophylla B HopmanbHOM OHTOTeHese pasBUBaOTCA (QIIIOAUY, a WOC-
Je 3Toro omajgaioT aucthda. COpachlBaHUe NHCTHEB W PA3BUTHE (PHI-
JIOf¥eB ONpeNeldsIoTcA aBTOHOMHO, T. €. BHyTPeHHUME (daKTOpaMHu,
a He 3acyXoffi ¥ KOMUEHCANMOHHOH MommpuKamumeil, cBA3amHOK ¢ OT-
cyrcrBueM JuctheB. Taxkum obpasoM, B IpoIecce DBOIONMUM CO37aeT-
cA TPYMHO MOHMMAaeMasi 3aMeHA JUCThEB APYTUMHU, CXOJHBIME 00pa3o-
BAHUAMHU, HecymmMHu Ty e ¢ymrmmio. Kasamocs Obl, caMu JIHCTHA
MOTJIE OBl MPUCIOCOOUTHCS K YCIOBUAM 3aCyXHd, KaK 9TO W MPOM30LIIO0
Yy APYruXx pacTeHuil.

I1oT ¢BOEOOPABHEIA MyTh YBOMIOIUU 00BACHAM TONBKO KaK CIEACT-
Bie O0YCHOBJIEHHOTO 3acyXoli HEpPHOAUYECKOTr0 JIHMCTONANa ¢ HOCie-
OVIOIMUMYE KOMIEHCAIMOHHBIMYI SBIeHUAME. 3lech HMEHHO afalThB-
Hag MommuKalus TKaweil creOiell W YepelIKOB WMeJda Bemgyllee
3HadeHue B MOpomecce AajbHelimmedl ssomfonuu. Jra Moau@UEANUA
npuoGperna B KCePoPUTHHIX yCIOBUSAX 3HaUeHUE TOCTOAHHOTO HpU3HAa-
rxa. Yepes MexaHusM cTabunusupyiommero orbopa (sIEMUHAIUIO 0CO-
Gefl ¢ HeJoCTATOYHON WM 3alo3fajloli KoMpeHcamueit) om npuoGpen
3aTeM OOJBIIYI0 YCTOMYMBOCTH HACHEACTBEHHOr0 NpU3HAKa, Pa3BH-
Balomerocs u 6es sacyXm, moj BIUAHEEM BHYTPEHHUX (AKTOPOB.
B npomecce obpranoro pBumyiero oréopa NpOM30NII0, HAKOHEI], HPH-
oGperenue nncroo6pasmolt JoPMbI HOBHIX ACCHMWIHPYIOMXX OPraHOB.

ITomo6usie Qaxtsl maBectHH u muas xmsotunx. Ilo IMlrangdycy
(Standfuss) remneparypHas Momguduramusa Papilio machaon mama B
IMagectune mectHyo PopMy ¢ HaciefCTBEHHO ropasfo 6oiee HEHZKEM
MOpOroBHIM yPoBHeM 5Toil pearumuu; mo Kamabyxosy [1937] ropmas
dopma mecuoil Mpimm Apodemus sylvaticus ciscaucasicus, IPOECX0-
IAIas, oYeBHAHO, OT HONMHHON (opMBI, He Jaet oOpaTHOH peaKkIuy
Ha coflepyKaHUe TeMoINIoOMHA NpPU Bo3BpaTe HAa paBHEHY. lloBHImeH-
Hoe copepsranme reMoraobmEa (BOSHUKaWIee y NOJMHHBIX MBIIIe
npy OepeHoce B TOPH KAk afaliTUBHAsA PeaKIUs) y HUX HACIencT-
BEHHO CTabUINM3UPOBAJIOCS.

VY sxmBoTHBIX 0ONBINOE 3HaYeHWe mMewT (YHKIUOHANBHEE afal-
tTamud, 0oco0eHHO B OpraHAX MBUWKeHWA W nuraHud. VX smageHHsd B
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DBOJIOIUN HeJh3sl HegooleHmBaTh, Omitako peddb HfeT, OYEBUAHO, He
0 TmpocToM «PUKCHPOBAHHHY JTUX MOMUPUKANMEA. JT0 BHRHO yHe U3
TOr0, UTO MBINIIL B Pe3ylNbTaTe TPEHNPOBKE yBEIMYUBAITCHA B 00be-
Me HCKIIOUATEeNHHO 3& CUET YBeAWYeHnus TIaMerpa OTAeJbHBIX BOIO-
KOH, a B DBOJIOLUM IOJIY4al0T NMPOTPECCUBHOE PAsBUTUE IIABHBIM 00-
pPA30M 3a CYeT YBENWYEHHS YHCJHA BOJOKOH. JTO T'OBOPHUT B HOAB3Y
HalllOIX [PEJCTABJCHUA 0 IIOCTENEHHONE B3aMeHe MOAU(PUKATMOHHEIX
U3MEeHeHnil WHBIMUI — HacJe/[CTBEHHKIMI YePe3 eCTeCTBEHHBI 0Top
CXOAHBIX MyTal[nil, Je;KaIuX B Ipejejax yiKe NOCTUTHYyToil (ImyTem
MOARUKAINNT) HOBOH HOPMBL.

Komeano, cama crmoco0nOCTh K afallTUBHON MOAN(DUKALNA CO3TAET-
¢ B mporecce ecrecTBennoro orbopa mambomee BHIromHHIX QOpM pea-
ruposanus (mBsKylas poib orbopa). Opmako ora cmocoGHOCTDH
uMeeT 4acto Gojiee oOmmMi XxapaxTep, U Ha ee 6a3e BO3MOKHO CO3[a-
HOe BIOJHEe HOBHIX nuddepeHITPOBOK.

Tax, na 0asze TpuoOpeTEHION B TeUeHne ANNTEIHHON DBOIIONIN 00-
mei cmocoOHOCTH MBIIII K YCHJIEHUI B pPes3ylbTaTe TPEHHWPOBKMI, MO-
TYT BOBHUKHYTH COBEPIIEHHO HOBbIE COOTHOWIGHUS MEKAY OTHENbHBI-
ME MBINIaMU (BIUIOTH A0 HX pPas3feleHnus WIH COeJUHEeHus), I 9Tn
HOBbl@ COOTHOIMEHHUS MOTYT B3aTeM CTabuin3upoBaThCA B IpoIlecce
MadbHeHIell 9BOJIONNM, Yepe3 HaKOMIeHUe MYTaluid, JeKamux B JaH-
HoM Hampasienum (B Tpefenax ycTaHOBUBIIeHcs yiKe, T. €. MOJH-
QunupoBannoii mopmer). TouHO Tawke 0OMmMAs CcHOCOOHOCTD KOMH W
00pasoBaHUI0 MO30Jeli MOKEeT IPUBECTH K 00pa30BAHHIO ONPEeeNeHHO
JOKANM30BAHHBIX KOHKPETHHIX Mo3oieil. B nponecce crabmmrsamui
ATUX KOHKDETHBIX MoguUKaIuii HpOUCXOTUT 3aMeHA BHEINHEro pas-
npaskuTens (TpPeHus MIH JaBIEHHSA) BHYTPEHHHUM — BHAdale, BePOAT-
10, CXORHBIM WM HOPMAaJbHO CONYTCTBYIOMUM (IABIEHHE CO CTOPOHBI
rocrelt creseTa?) — TaK UTO OHW OKABBLIBAIOTCH HACIECTBEHHO jleTep-
MUHAPOBAHHEIMA KaK JOKANBHEE 00pa30BalUsl W PA3BUBAIOTCA yiKe Y
saponbimia (Mozonm Phacochoerus, yroimeH#as Ko3a TOIOIIBH HOT
y 9eTOBEKA).

Tarkum o0pasom, mpuobperennas B SBONIONUE 00IMasg CIIOCOOHOCTE
K afanTaBHOM MOogNQUKAIME MOKET IOCIY}RUTH OCHOBOI U [JIS BO3-
HUKHOBEHUs COBepPIIEHHo HOBHIX auddepenmuposok (910 MoOKasnBaeT
u mpuMmep passuTus Puuiogues y wKcepoduron). MosKo npenmosarats,
YTO DTOT OYTH HBOJIONUN CHIFPAT HEMANyl0 PoNb B PASBUTHH MHOTTX
(DYHKOUOHANBHBIX UPUCHOCOONEHUT Yy IO3BOHOYHEIX KUBOTHBIX M B
0CcO0EHHOCTH B BBOJIONUHE WX MYCKYJATypHE, CKeJIeTa M HepBHON cu-
CTEMET,

5. IBOJIONKA OHTOTEHE3A

HemnpepsBEO upgymuil mpoiecc HAKOIUIGHUS «HeHTPaJbUBIX» My-
Tanui, yKIaALBAIOIIUXCA B IPeMeNbl ycTaHOBUBIIelicH MedUHHTUB-
HOI HOPMEL, BeJleT K HEYKJIOHHOH mepecTpoilke TeHOTHUA, T. €. BHYT-
peEHHX (AaKTOPOB pa3BUTHSA, W TEM CaMbIM CBA3AaH CO CTOJb Ke
HeOPepPHBHO HAYIMM [POHECcCOM HBONIOIEM OHTOreHe3a. B s1oit »BoO-
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T MOJKHO OTMETUTH M3BECTHY HAUPABIEHHOCTH B CTOPOHY BO3-
pacrauust ycroiunsocTn opMoo6pasoBaHusi B OTHOIONEHHHN TeX IMPHU-
3HAKOB, s KOTOPHIX NOCTOAHHOE BHIPpaKEHNE IPH JAHHBIX YCIOBHAX
CYHIECTBOBAHKUA IPHOOPETAeT HPHCIOCODNTeabHOe 3HAaUeHHe. JTa cra-
Omnuzalus osmadaeT, TPEEAe BCETO, BO3PACTAOIIYI0 HE3aBUCHMOCTH
0T BAOAHUA CHyYallHbIX uaMeHeHmit B (axkropaX BHEIIHEN cpejibl.
TTosromy oma kacaercss B ocobenHocT Goee JHaOUIBHBIX, BaBUCUMBIX
B cBOeM pasBUTHE afanrandil (MonmduKaiuil) U BRIpaskeHa Hambo-
jee SPKO B YCAOBHAX PE3KNX W CAyJalHBIX Kojebamuii B darropax
BHelmHeRk cpentl (KONTUHEHTANbHBIN Kiumat). Y KUBOTHBIX OHAa Ka-
caeTcsa B BHAYNTENbHOH Mepe (DYHKITMOHANBHBIX afalTanuil, He MeHee
3ABHCHUMBIX OT CIyyallHOCTEl peasbHOTO TOJOMKEHNS KaKM0N maHHOoN
ocobu (riaBHbIM 00Pa30M B MOJOJOM BO3pacTe).

Crabunmsanus KOHKPETHBIX afalTHBHBIX MOTHPUKALUE ocyle-
CTRJIAEGTCA TyTeM MHOCTeNeHHoi 3amennh (B Tpomecce HaKOIIEHHA
COBMAMAMOIINX MYTAUuid) Buemmx QAaKTOPOB PA3BUTHA, a TaKke
dyurmonansbusix  garxropos BHyrpennumu. CucreMa BHYTPeHHEX
thakTOpOB PASBUTHA TIPH ITOM YCIOKHSETCS BRIAYEHNEM HOBHIX 3a-
BucuMOcTed, mprobperanimux AeTepMUHUPYIOmee 3Ha4YeHIe, B3aMeH
TPEsRHNX — BHEINHUX 1 (PYHKITHOHaALHEX (akrtopoB. CosmaioTes Ho-
Bble, Oojee Hage/KHBe MEXAHH3MBI UHINBUAYAJILHOIO PasBUTILA,
U Bech OHTOreHes MPUOGPETaeT B YACTHOCTAX Ooliee J@TePMUIHUPOBAH-
Hbifl U B mexoM 0oJiee ABTOHOMHGBIN XapaxTep.

MMepexon or mabuAbHBIX WHAUBMAYANbLHBIX mpUoOpereHmii K cTa-
OUABIBIM  (DUIOreHETHIECKUM TIPeoOpasoBanusaM, paccMaTPUBaeMblil
HaMH KaK YacTHHIN ciywyall Oojee oO0mero mpoiecca cTaduamsam
gopm (ycTaHOBUBIHEHCS HOPMBI), COMpPOBOGKAAETCS PAa3BHTHEM Dery-
JAATOPHBIX MEXaNU3MOB PaliUUHON CIOKHOCTH M PABHON IMONBUAKHO-
cTH, HaumHasg oT 00jee IMPOCTHIX, YUCTO (TEHETWIECKUX» W KOHUIAS
mopdoreHeTudecKUMN u QuamosormiyeckuMu. W3 IoCHefHAX MOKEHO
BHIJIEIMTH JIETKO M GBICTPO 00paTuMble HEPBHBIE DPEryJSMHM BBICIINX
TIO3ROHOUYHBIX. Bee TH MeXaHU3MBI KaK OBl «3AM[IIIAI0TY HOPMAILHOE
dopmoobpasoBanme w «oOeCIeUNBAIOTY TPOXOKAEHNE HOPMAILHOI0
JRUBHEHHOro IuKaa. M3 reHeruvecKUX MeXaHHM3MOB MOKHO OBLIO OBI
HA3BATL UIUIOMAHOCTH OPraHM3MoOB, O0O0IIy0 cOaJlaHCHPOBAHHOCTH
«IIOPMANBHBIX» TeHETHIECKNX CHCTEM, MNOMUHAHTHOCTH HOpMBL M3
MOPQOreHeTHIYeCKIX MEeXaHH3MOB CJefyeT OTMEeTHTL pPeryisTopHEBIE
cBoiicTsa Beex «mHAUPQEPeHTHBIXY 3aYaTKOB (UX «HKBUIIOTEHITHANb-
TOCTBY ), PEryIATOPHEIA XapaKTep rPajueHTOB, PEryJIATOPHLIR XapaK-
Tep WHIYKINOHHBIX CHCTEM, JOMYCKAOIIUX CABHIH BO BPEeMeHH CO-
3peBaHUS U B PACTOIOKENNN KOMIOHEHTOB 0€3 3aMeTHOro Hapylle-
HOsA KOHEYHOTO Pe3ylNbTaTa, Pa3gBHramme o00MX HOPOTroB HOPMAJBHOI
PeaKTMBHOCTN TKAHEH TAK/Ke B OTHOMEHNH BHeUIHUX (aKTopoB (aB-
TOPEryJIATOPHOe PABBATHE), KOMIUIEKCHBIH XapaKkrep Kaikmoll peax-
o 1 o0IIYIO CIOMKHOCTH BCEI cucTeMbl MOp(oreHeTHYeCKNX Koppe-
aAnyit, e MONYCKAIOIUX 3aMeTHBIX HapyireHmid (T. e. CHBHUIOB 3a
fpefenbl BO3MORHOCTH PETYIANAN) (3 JeTalbHBIX mociefcTsuil, 13
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puUsmONOrHIeCKIX MEXaHH3MOB MOKHO yKas3aTh HAa MHOTOUMCIEHHBIE
peryisamun (HanpuMep, CHOCOOHOCTH K TEPMOPETYISINAH), YACTAYHO
3aMEHAIONNe B IIPOHECCE HBONIONUN CUOCOGHOCTh K ARANTHBHBIM MO-
nupuranuam (Ipu cTabWIM3ANWA DOCJAEAHUX), X HA BHIPAGOTKY Popm
WEVBUAYAIBHOTO TOBENEHUA, BO MHOTOM 3aMemnialoiiero Gomee IIpH-
MATHBIHBE (HOPMBI TPHUCHOCOGIEHUST U 03HAYAION[ET0 BBHICIIMIX DTam
HHINBALYIBHON DPHCIOCOGIIeMOCTH OPTaHN3MOB, ITi QOPME TT0BE-
NEeHUS MOBBONAIOT JKUBOTHOMY u30erarh MHOTHX BPefHHIX BIUAHUIAL.

B pesyunbrare pasBETHS reHeTHIECKUX W MOPPOTeHETHIECKUX pe-
IyJIATOPHBIX MEeXaHW3MOB HACHeICTBEHHAS H3MEHUNMBOCTH OTPAHUYU-
BaeTcA B CBOEM BHIDAKEHUU Bce 0oilee He3HaUWTENbHBIMHA M3MeHeHUA-
MO KOHEYHBIX CTafMil pasBHTHA, KOrfa GOJLIIMHCTBO MOpPQoTreHermye-
CKUX CHCTEM YysKe TepseT cBoe sHawenue. Myrammm, Hapymawoime
ot# cuctembl (Ha Gojiee pPaHEUX CTafUAX), T. €. BHIXOAAI[HE 3a Tpe-
JelLl BO3MOMKHOW peryianuu, DIUMUHAPYIOTCS Kak Jgetanu. Mamem-
IMBOCTH OTPAHUYMBaETCsS TJIaBHHIM o6Gpasom Gomee ofocobmeHHEIMA
TpoTieccaMu Pa3BMTUS, He 3aTPArmBalOMuMu Hambodee cymeCTBEHHBIX
U COOTBETCTBEHHO «3al[UIEHHBIXY OCHOB opramdsma. HaronmeHnme my-
rTanuil orpaunumBaeTca Bee 0ojiee BOOMHE «HeATPaNbHBIME» MyTaI(Wsi-
M7 ¥ B 0cO0@HHOCTH MYTALHAMM, HE MMEIOINUMM HUKAKOTO BHIANMOIO
nposiieruss. HaciencTBeHras H3MeHYIABOCTh OrPAHMYMBAGTCA, B 0CO-
GeHHoCT y MaGUIBHEIX OpranuMsMoB (W, B 9acTHOCTH, IPH DPa3BHTOMN
croco0noeTn K PYHKIMOHANALHBIM AfAlTalAsM), OMpPEeIe]eHIbM Pyc-
JOM HallMIHbIX HHAUBUAYANLHEIX aganramuii (Mogxndmkanmit). B srom
cilydae HMPOUMCXOMUT JUIID CTAOMIN3ANHAA, T. €. COBEPIIEHHO CBOOONHOE
HaKoUmJeHre MYyTamuii, CKPLITHIX IOJ MOKPOBOM KOHKPETHBIX Mopugm-
KaIUOHHBIX M3MEeHeHUIH.

Myranum BBOfATCA Bee Goee B Pycio HAaNPaBiEeHHBIX U3MEeHeHU.
B ocHOBHOM OHM WCTIOABBYIOTCS IS HACHEICTBEHHOr0 «(QUKCHUPOBa-
HAs» WHAMBUAYAIBHLIX NOPUCIOCO0NeHHI, TpHoOpeTafoNnux MOCTOSH-
Hoe 3HaueHWe B MaHHBIX YCJIOBHAX CYIIeCTBOBaHUA. BMmecte ¢ TeM yc-
JIORHUALTCA cUcTeMa BHYTPEHHHX (aKTOpPOB pasBUTHA, Bee Goiee 3a-
CTYDAOMUX MeCT0 «HENO0CTATOYHO HaNeKHbIX» BHENIHHX (DAKTOPOB,
¥ OCHOBHBIE MOpQOTeHeTHYeCKNe HPOUEecCHl 3aIMumanTes Bee Goxee
CIOKHON cumcreMo#t perynsmmii. Bmarogaps peryistopHHIM MeXaHU3-
MaM cosfaercA Goree IPOYHAS OCHOBA HE TOJNHKO AT HHAMBHIYANb-
HBIX OHTOTEHEe30B, HO M [N HRAMbHEHmIero mpomecca HCTOPUIECKOTO
npeo0pPa3oBanmsa OPraHU3MOB, W BCS HBOMIONMS HpHOGpeTaeT Xapak-
Tep ycrofiumsoro aBmkeHmsA. lIpupoxa He mpomssomuT GecmopsamoTHO-
ro xaoca HOBHIX (opM, W3 KOTODPHIX JHUIIL OTOMPAOTCA HeMHOrue
Gomee ynmaunsie opmsl. IIporpeccumursie dopmsr puddepermupyoTes
BIIOJTHEe 3aKOHOMEDHO, IIPUCITOCOOIAIOTCA K JAHHBIM YCIOBHAM, CIG-
NUAJA3NPYIOTCA B HBBECTHHIX HANPABIGHUAX, MAKTYEMBIX KOHKPET-
HHIME B3aUMOOTHOIIEHAAMNI MY OPraHW3MOM H cPeNOil, MOCTUramoT
B ofmeM Bce GONBIIEI CIIOMHOCTH OPraHM3amun, Bee GonbuIel ycToiki-
IABOCTH U HM3BeCTHOH ABTOHOMHOCTH B CBOeM HHAWBANYAJILHOM pas-
BHTHH.



NSOt N W

10.

11.

12.

13.
14.

15.
16.

17.
18.
19.
20.

CIINCOK IIEYATHBIX PABOT
AKAJJEMUKA U. N1. IIMAJIBI'AY3EHA

. Die Entwicklung der Lungen bei Tropidonotus natrix. Anat. Anz., 1905,

Bd. 27, N 20/21, 511—520.

. Nachtrégliche Bemerkungen zu der Abhandlung «Die Entwicklung der

Lungen bei Tropidonotus natrix» in der Zeitschrift, Bd. 27, N 20—21, Ok-
tober 1905.— Anat. Anz., 1906, Bd. 29, 151.

. Die Entwicklung des Skelettes der vorderen Extremitdt der anuren Am--

phibien.— Anat. Anz., 1907, Bd. 31, N 7/8, 177—187.

. Die Entwicklung des Skelettes der hinteren Extremitit der anuren Am-

phibien.— Anat. Anz., 1908, Bd. 33, 337—344.

. Zur Morphologie des Siugetierfusses.— Anat. Anz., 1908, Bd. 33, 373378,
. Die Entwicklung des Extremitdtenskelettes von Salamandrella Kayserlin-

gii.— Anat. Anz., 1910, Bd. 37, 431—446.

7. Zur Morphologie der unpaaren Flossen. I. Die Entwicklung des Skelettes

und der Muskulatur der unpaaren Flossen der Fische.— Ztschr. wiss. Zool.,
1912, Bd. 100, 509—587.

. Zur Morphologie der unpaaren Flossen. II. Bau und Phylogenese der un-

paaren Flossen und insbesonders der Schwanzflosse der Fische.— Ztschr.
wiss. Zool., 1913, Bd. 104, 1—80.

. Zur Morphologie der unpaaren Flossen. III. Die Entwicklung des Skelettes

der hypochordalen Caudalis von Pristiurus und der unpaaren Flossen von
Acipenser.— Ztschr. wiss. Zool.,, 1913, Bd. 107, N 4, 742—759.

Hemaprsle nmaBEEKE ph6 m HX (EIoreHeTHYecKoe pasBmrme. Marmcrep-
cKag auccepranua.— 3an. Hmes. o0m-Ba ecrects., 1913, 1. 23, 252.
HexoTopbre ocoGenHoCTE pasBuTHA KOoHegHOCTeld Urodela.— [lHeBHEK 300,
org. Mock. ofm-Ba 06, eCcTeCTB., AHTPONONI. H BTHOTD., HOBaA cepmsa, 1915,
T. II1, Ne 2, 40—41.

PasBuTue KomegHocTeil aM(pulnit m WX 3HAYEHHE B BOIPOCE O IPOHCXOIKIE-
HIM KOHEIHOCTEiI HaseMHEIX MO3BOHOYHEIX. JoKT. gmc. (Y4. sam. Mock. yH-
Ta, oTH. ecr.-mcT., 1915, 1. 37, c. 263). M.

On the median fin of the Dipnoi.— Pycck. 300l xypH., 1916, 7. 1, N\ 3,
65—74 (amri); 75—79 (pyccr.). .
Le développement des extrémités chez les Amphibiens et leur significa-
tion dans la question de l'origine des extrémités des Tétrapodes.— Pycck.
3008 JRypH., 1916, 1. 1, Ne 4—5, 138—147. -

0 QyEKIHOEANbHOM 3HAYCHAN INIaBHEKOB pBIG.— Pycck. 3oom. mypm., 1916,
T. 1, Ne 6—7, 185—206 (pycck.); 207—214 (amri.).

O IOKPOBHEIX KOCTAX IJIE4eBOro mosica amubmit— PyccK. 300M JKYpm.,
1917, 1. 2, No 3—4; 84—102.(pycex.); 102—110 (amra.).

On the extremities of Ranidens sibiricus Kessl.— Pycck. 300 ®ypmH., 1917,
T. 2, No 5, 129—135 (amri); 135—138 (pyccr.). .

Der Suspensorialapparat der Fische und das Problem der Gehdrkndchel-
chen.— Anat. Anz., 1923, Bd. 56, N 23/24; 534—543.

Ueber die Autostylie der Dipnoi und der Tetrapoda.— Anat. Anz., 1923,
Bd. 56, N 23/24; 543—550.

K Bompocy © OpPOHCXOKNEHHAW AyTOCTHINW [ABYALINIAIIAX ¥ Ha3eMHEIX
TMO3BOHOYHLIX., PyccK. soon. kypm., 1923, 1. 3, No 3—4, 239—254 (pycck.);
255—262 (meM.).

. Nopsecounsiii ammapar pe6.— Tpymsr I Beepoce. cnespga 3006, aHAT. H

ruct., ITr.: 1923, 136—138.

. Hpeo6pa305aﬂnﬂ TOBECOYHOTO anmapara y HAa3eMHBIX I03BOHOYHBIX,—

Tpynst I Beepoce. chesfia 300iL, amaT. m rmeT.; IIr,; 41923, 138—141.



374

Cnucor neuwarnwviz pabor akademura U. U. Illnarveaysena

23.

24.
25.
26.
217.
28.
29.
30.
31.

32.
33.

34.
35.

36.
, 37.
38.
39.

40.

41.
42.
43.

44.

OcHOBLI cpaBHUTEJLHON amarommi, PyroBogcrBo misa BY3'os. M.; IIr.: Toc-
uspar, 1923, 425,

Untersuchungen iiber die Regeneration des Extremitatenskelettes bei Am-
phibien, 1. Bedeutung des Alters der Larve und der Temperatur.— 3am.
dis.-mat. Bign. Yrp. Axag. Hayw, 1924, 1. 1, B. 2, 13—19.

Untersuchungen iiber diec Regeneration des Extremitatenskelettes bei Am-
phibien, II. Bedeutung der Erndhrung.— 3an. ¢is.-mar. Bigg. Yip. Axrap,
Hayg, 1924, 1. 1, B. 2, 20—24.

Untersuchungen iiber die Regeneration des Extremititenskelettes bei Am-
phibien, 111. Regeneration bei gestorter Innervation.— 3amn. ¢is.-mar. Bim,
Yrp. Akan. Hayxk, 1925, 1. 1, B. 3, 18—23.

Ueber die Beeinflussung der Morphogenese der Extremititen von Axolot]
durch verschiedene Faktoren.— Arch. Entw.-Mech., 1925, Bd. 105, N 3,
483—500.

Studien iiber Wachstum und Differenzierung. I. Die individuelle Wach-
stumskurve von Paramecium caudatum.— Arch. Entw.-Mech., 1925, Bd. 105,
T11—717.

Studien tiber Wachstum und Differenzierung. II. Die Wachstumskurve
der Bakterien. Arch. Entw.-Mech., 1926, Bd. 107, N 4, 672—678 (coBmecTHO
¢ H. II. BopaswioBcioii).

Studien iitber Wachstum und Differenzierung. I1I. Die embryonale Wach-
stumskurve des Hithnchens.— Arch. Entw.-Mech., 1926, Bd. 108, N 2, 322—
387.

Studien iiher Wachstum und Differenzierung. IV. Das embryonale Wach-
stum des Extremitidtenskelettes des Hithnchens.— Arch. Entw.-Mech., 1926,
Bd. 108, N 4, 721—739 (coBmectHo ¢ 0. CremanoBoii).

Ipo6uema cveptn m 6eccmepTus. M.; JI.: Tocmspar, 1926, 92.

Biosorivamit Imcturyr VYipaimcskol Axapgemii Hayx.— 36ipEmr  npams
Biox. Imer, 1926, No 1 (Tp. ¢is.-mar. Bign. Yrp. Axam. Hayk, 1. 2, N2 5),
287—289 (pesioMe ma aHIIL).

Hocaignm napx emOpiomaixsHauM poctoM. 1926. 36ipauk mpaus Bioa. Imer., Ned
(Tp. )(I)is.-MaT. Bimp. Yxp. Axapg. Hayw, 1. 2, Ne 5), 301—360 (pestome —
aHIIL).

Beitrige zur quantitativen Analyse der Formbildung, I. Ueber die Ge-
setzmassigkeiten des embryonalen Wachstums.— Arch. Entw.-Mech., 1927,
Bd. 109, N 4, 455—512.

Ueber embryonale Variabilitit und Regulation. Berlin; Dtsch-Russ. med.
Ztschr., 1927, Bd. 6, 349—352.

Beitrage zur quantitative Analyse der Formbildung. II. Das Problem des
proportionalen Wachstums.— Arch. Entw.-Mech., 1927, Bd. 110, N 1, 33—62.
Das Wachstumsgesetz und die Quantitidtstheorie der Geschlechtsbestim-
mung.— Biol. Ztbl.,, 1927, Bd. 47, 629—637.

PassuTtne mepepHeil KOHEYHOCTH IITHI[ B CBA3W ¢ BOIPOCOM O €€ MPOMCXOM-
aenun.— Tpynasr 2-ro cvespa 300, amar. m rueT, CCCP, M., 1927, 135—136
(coBmectro ¢ 0. CremaioBoit).

IMOpmonaIpILii pocT U AuddepeHuEpoBra.— TpyAsr 2-r0 cbhesga 3000
amart. m ruct. CCCP, M., 1927, 164—165.

O crmenu@uUYHOCTH CKEJIETOTeHHOIl TKAHH II0 ONBITaM MEepecajikl CIyX0oBOTO
my3bppka y TpUTOoHOB.— Tpyasl 2-To chesfa 300d., amar. m rumer. CCCP,
M., 1927, 165—167 (coBmectno ¢ B. 1. Bamuuckum).

Ilpo saromomipHOCTI eMm6pioHansHOTO pocty.— 30ipuEk mpams Biosor. Imcr.,
Ne 2 (Tpyner dis.-mar. Bigp. Yxp. Axan. Hayw, 1927, T, 6, Ne 1), 3—48 (pe-
310M€ — AHTIL).

IIpobieMa mpOIOPIiffHOro Ta HEMpPOmOPIiiitHOTO pocTy.— 30IpHUK mpaib
Bioa. Imer., 1927, No 2 (Tpymer ¢is.-mar. Bign. Vip. Axag. Hayx, 1. 6, Ne 1),
75—100 (pestomMe — aHTJL).

Eum6pionajgsia 3MIHIHBICTS Ta peryisanma— 30ipunk mpadb Giom. ImcT.,
1927, Ne 2 (Tpymer Pis-mar. Bimn VYrp. Axag. IHayg, T. 6, Ne 1), 149—154
(pesiome — HEM.).



Cnucox nedarnoiz pabor axademura U. H. Minarveaysena 375

43,
46.

47.
48.

52.

53.

54.

DO,
56.

o7.
58.

60.
61.
62.
63.
64.

66.
67.

68.

69.

70.

O saxoHoMepHOCTAX pocra ¥ :uBotHBIX.— Ilpuponma, 1928, No 9, 815—838.
Kommuecrsennelit Meron B smOpmosormum.— Tpyaer 3-To Beepoce. cbespa
300JL., auar. u ruct., JL., 1928, c. 55—56.

Das Wachstumsgesetz und die Methode der Bestimmung der Wachstumskon-
stante.— Arch. Entw.-Mech., 1928, Bd. 113, 462—519.

Die Wachstumskonstante bei den Haussdugetieren nebst Bemerkungen
iiber die Theorie des organischen Wachstums.— Arch. Entw.-Mech., 1928,
Bd. 114, 144—154.

. Ueber Analogie zwischen dem Wachstum der Organismen und Populatio-

nen.— Arch. Entw.-Mech., 1929, Bd. 115, 693—706.,

. Die Gesetzmissigkeiten des Wachstums. Hrsg. O. Vogt. Berlin; Konigs-

berg: Die Naturwissenschaft in der Sowjetunion, 1929, Bd. 11.

. Amariza pocry xpebeTHmx 3a FOMOMOTO0 METO[M BUZHAYATH KOHCTAHTY

pocry.— 36iprur mpame Biow. Imer., 1929, Ne 3 (Tpymsr ¢is.-mar. Bimpn.
Yrp. Axaf. Hayxg, 1. 12, N 3), 61—108 (pestome — amri.).
Jlo Teopii pocry. 36ipamk mpams Biox Imer., 1929, Ne 4 (Tpyant dhis.-mar.
Bimg. Yxp. Axap. Hayx, 1. 12, Ne 4), 243—268 (pestome — aHTIL).
BuwsHaueHHA mMTOMOI WMPOTYKTUBHOCTH POCTY fAK METOJa IIOPiBHAILHOTO
nociipayBanusa.-— 30ipaur mpams Bioa. Tmer., 1929, N 4 (Tpymer ¢is.-mar.
Bign. Yep. Axanp. Hayg, 1. 12, No 4), 329—342 (pesiome — anriL).
Ueber proportionales und nicht proportionales Wachstum. Hrsg. 0. Vogt.
]ggrlin; Konigsberg: Die Naturwissenschaft in der Sowjetunion, 1929,
. 10. .
Zur Wachstumstheorie.— Arch. Entw.-Mech., 1929, Bd. 116, 567—603.
Ueber die natiirliche Einleitung des Wachstumsprozesses bei Wirbeltie-
ren.— Arch. Entw.-Mech., 1929, Bd. 115, 668—677.
Die Bestimmung des spezifischen Wachstumsertrages als vergleichende
Untersuchungsmethode.— Arch. Entw.-Mech., 1929, Bd. 115, 678—692.
Das Wachstum niederer Organismen, I. Das individuelle Wachstum der
Bakterien und Hefe.— Arch. Entw.-Mech., 1930, Bd. 121, 726—754 (coBmecT-
o ¢ H. II. BopasmioBckoit).

. Uber Wachstumsformeln und Wachstumstheorien.— Biol. Zbl., 1930, Bd. 50,

N 5, 292—307. .

Das Wachstumsgesetz als Gesetz der progressiven Differenzierung.— Arch.
Entw.-Mech., 1930, Bd. 123, N 1, 155—178.

Zur Methodik der Bestimmung der Wachstumskonstante.— Arch. Entw.-
Mech., 1931, Bd. 124, N 1, 82—92.

Uber vergleichende Wachstumsuntersuchungen.— Biol. Zbl.,, 1931, Bd. 51,
N 7, 379—381.

3ak0OH pocTa KAk 3akoH .IporpeccuBroro puddepenrmpoBanma.— Tpyast
40 Beec. cbespa so00i., amar. m rmer. Kues; Xapsros, 1931, 129—130.

O daxrtopax pocTa, OMpeENAIONMEX BeNWUWAY Teda y mTHIL— TPYmE! 4-T0
Beec. chesma 3000, amar. m ruet., Kuis; Xapbros, 1931, 130—131.

. BaKoH pOCTY, K 3aKOH TporpeccmBroro JuddepennioBanns.— 30ipHAK

upans Biow Imer., 1932, No b (Tpyawt Ipmpop.-texu. Bimg. Beeyxp. Axap,.
Hayr, 1931, Ne 8), 419—440 (pestoMe — amTiL.).

Picr opramiamiB. Megsmnas, Kues; Xapreros, 1932, 80. .
3aBlaEHA if MOCATHEHHA 300JOTIiYHAX yCTAaHOB i 30KpeMa bBiororigHoro :'['HT
ctnryry BYAH y pospobienmi saramsHo-Giosoriannx mpoGieM Ha YKpaini
3a 15 poxiB (1917—1932).— ypr. Bio-3ooir. muxry Beeykp. Axa. Hayx,
1932, Ne 3, TIT—XVIII. .
3agaun w JocTmReHmA Bumodormuecroro MmermTyra BeeykpauHCKOM Axa-
memun Hayr.— Yem. cosp. 6moir., 1932, Ne 5—6, 230—239. . .
Merofnka BU3HAYCHH: KOHCTAHTH pocTy.— 30ipHHK JOCIifiB HaT iEAnBI-
Iyauplmy posBUTROM TBapnH, 1933, Ne 6 (Tpymsr Imct. soodt., 0iodl. Beeyxp.
Axapn. Hayx), 1—9 (pesrome — aHriL). ) .
UnHHEAKK POCTy, IO BH3HAYAIOTH po3Mipm Tina y mraxiB.— 30ipEEK OCII-
IiB WAy iHMBIAyaIbHIM DOZBHTKOM TBapmH, 1933 N 6 (Tpymst IHCT. 300L,
Gios. Beeyrp. Aran. Hayx), 105—117 (pesome — mem.).
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71.

72.
73.
74.

75.
76.
1.

78.
79.

80.
81.

82.

83.

84.

85.
86.

87.
88.
90.

91.
92.
93.
94.
95.
96.

Po3BuTox JeAKHX DACOBUX O3HAK ¥ Kypell (B 8B'BKY 3 IMUTaHHAME MODP(O-
AuHaMixm eBoJONiliHOTO Iponeccy).— 30ipHEK HOCTiAiB Haj iHAHBIAYaJs-

HUM PO3BUTKOM TBapmH, 1934, Ne 7 (Tpymer ImcT. 300, Giol. Beeykp. Axap,
Hayx, 1. 1), 3—42 (pesoMe — auTiL).

K ¢ermoremeTrke HEKOTOPHIX MOPQOIOTMYECKEX TPH3HAKOB Yy JNOMAIMHEMX
ryp.— Jloxa. Awap. Hayw, 1934, 1. 2, No 5, 331—336.

Onpepeneare OCHOBHBIX MOHATHH B METORHKA HCCIEfOBaHUA pocta.-— B KH.:
Pocrt muBorHEIX. M.; JI.: Bnomenrms, 1935, 8—60.

Poct m ofmume pasMepsl Teja B CBA3H C MX OWONOTMYECKEM SHATCHHEM.—
B xa.: Poct smuBorEEX. M.; JI.: Buomenrms, 1935, 61—73.

Poct u guddepennmpora.— B xH.: Pocr ;REBOTHHIX. 1935, 74—84.
OcHOBHI cpaBHETenbHOH amaTomum. 2-e¢ mom. m3p. M.; JI.: Bmomemrms, 1935,
924.

Koppelanil y posBATRY JieAKEX PacOBEX O3HAK y Kypeil.— 36ipEER gocumi-
B Haj iEpuBixyadsanM posBuToM TBapmu, 1935, Ne 9 (Tpynmser IHCT. 300,
Oion. Beeyrp. Axam. Hayk, 1. 8), 3—23 (pesioMe — Ha HeMeIKOM).

K Bompocy o MeTojuke CpABHETEILHOTO aHANH3a pocTa PEID.— 300 3KYDH.,
1935, 1. 14, N 4, 802—804.

ITpo ¢opMy 3B'A3KY YaCTHH TBAPHHHOTO OpTaHi3sMy, INO pO3BHBACTHCH.—
Hayx. 3am. Kuis. Jleps®. VmiB., 1936, 1. 2, Biox. 36ipm., Ne 1, 153—191 (pe-
310Me — Ha HEeMEIKOM).

Axanemmr A. H. CeBepuos. K 70-netmio co mEs pomkaenms.— IIpupona, 1936,
N: 6, 130—135.

PossmTor pisEEX (popM Ipebena y rypeir.— 36ipEEr pocrifis Haj impmms.
posB. TBapmH, 1937, Ne 10 (Tpymet I=cT. 3001, Oion. Beeyxp. Axap. Hayw,
T. 17), 61—869 (pesoMe — Ha HeMETKOM).

Anron JIopE m ero pojis B PasBATHH 3BOJIOIHMOHHOE Mopdoxormm.— B km.:

A. Jlopu. IlponmcxosiienEe IMO3BOHOYHEIX JKHBOTHEIX W HOPHHOUO CMEHEl
¢yurumit. M.; JI.: Buomenras, 1937, 7—78.

CospeMennble aafiagm (eHoreHeTmru.— 3B, OTH, MAT. H ecTecTB. HAYK
AH CCCP, cepus omou., 1937, Nt 3, 895—906.

3uaveHHA iOAUBiAyanbENX Koppenaniit B eBomonii emOpiona.— Ilpani Hay-
roBopociigaoro ImctmTyTy Oiomorii (HmiBcowuin [eps. Vmis.), 1937, 1. 1,
7—31 (pesoMe — Ha HEMEI[KOM).

HMamarn awragemmxa A. H. CeepmoBa.— H3B. OTH. MaT. H €CTECTB. HayK
AH CCCP, cepma GumoJr., 1938, N2 1, 3—7.

9BomouonHas Mopdonorusa 3a 20 ger.— C6. «Maremarura m EcTecrTBosHa-
]65[1/16, B CCCP 3a 20 mer». Otx. mat. m ectects. mayk AH CCCP, 1938, 596—
1.

OpraEmaM Kak Iexoe B HHIEBAAYANLHOM H HCTOPUYECKOM pasBETHE, M.;
JI.: Uap-8o AH CCCP, 1938, 144.

Hurerpmpylomue ¢arTopn spomionum.— lIpmpoma, 1938, N 6, 36—47.

. OCHOBHI CpPaBHUTEILHOW aHaToMHHd. 3-¢ mom. m3x. M.: Yumenarms, 1938, 488.

Hayunas mearenbHOCTh axajieMmka A, H. CeBepmoBa Xaw TeopeTHKAa-5BOJIO-
nmormera.— CO. «Ilamarm axam. A. H. CesepmoBa». Tpymet HE-ra »BOIL
mopg. AH CCCP, 1939, 1. I, 55—61 (pycck.), 62—69 (men.).

3HadgeHme KoppelAnmil B 3Bodonmn ;KEBOTHEIX.— CO. «IlaMarm axam. A. H.
CeseproBa». Tpyas Hu-ta aBox. Mopd., 1939, . I, 175—230.

O HampaBIeHHAX SBOJIHOHHOTO mpormecca.— MsB. AH CCCP, cep. 6moi.,
1939, No 1, 7—12.

Huxomait Bukropoema HacomoB (1855—1939. Bmox. Hexpoor.).— Becrm.
AH CCCP, 1939, Ne 6, 81—85 (coBmectro ¢ [I. M. @egoToBEIM).

TIpoGiema COOTHOMEHMN MEKAY WHAMBHAYANBHBIM M HCTOPHYECKIM pPa3BH-
TreM EUBOTHEIX.— Bectr, AH CCCP, 1939, N 10, 74—83.

JlapBEHU3M ¥ TeOpHE HampaBlIeHHOH 3BONONAH.— 3001 KYDPH., 1939, T. 18,
Ne 4, 544—556.

JapBuHNEM H HeoJapBHHMSM.— YCH. COBp. Gmoar., 1939, 1. 11, B. 2, 204—216.
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97.
98.
99.
100.
101.
(02.
103.

104.

105.
106.
107.
108.
109.

110.
1.

112.

[13.
114

115.
L16.

117.

118.

123.

124.

Pymiifinn ¢akrrop: esommonii ([lomoBink ma [lapsimiBckil ceccii AxameMun
IZrI7ay120 YPCP B rpymmi 1939 p.).— Bicri Araxg. Hayx YPCP, 1939, N 9—10,
JiBmmymue gaxrops spomonmm.— IIpmpona, 1939, Ne 14, 13—25.

Ilyrm m 3axkoHOMepHOCTE 3BoXIONHOBHOT0 mporecca. M.; JL: Map-so AH
CCCP, 1939—1940, 231.

Bopnba 3a CYymecTBOBaHHE H PACXOKCHHE NMpH3HakKoB.— JKypH. obm. 6m-
oI, 1940, . I, Ne 1, 9—24.

BosunxuoBenne m mpeoGpasoBanzme CHCTEMB MOPPOTEHETHICCKEX KOpped-
it B mpomecce spodionme.— JRypH. o6m. Gmwoin., 1940, 1. I, Ne 3, 349—370.
V3MeHINBOCTE W cMEHa 4JANTHBHEIX HOPM B mpoiecce spononmm— fLypH.
o0m, 6wmour., 1940, 1. 1, N 4, 509—528. .

CrabunusupyoInui orGop u ero Mecro cpepu darropos ssomonmm, I. Cra-
6unmsanms gopM m MexaHE3M crabummmsmpyiomero orfopa.— Hypm. ofm
6uoir., 1941, T. 2, Ne 3, 307—330.

Crabmamsupyromuit oT6op m ero MecTo cpepm axTopos sporxionmm, 11. 3ma-
"9enme crabmimampylomero orGopa B mpomecce osBoionuyu.— fKypH. 06m.
Ouom., 1941, . 2, Ne 3, 331—354.

Oprammsm Kak Ieloe B HHAEBHYAILHOM H HCTOPAIECKOM DA3BHTHE. — 2-0
morm. u3n. M.; J1.: Yian-Bo AH CCCP, 1942, 214,

Temn sBomonma 7 PaKTOPH, ero ompenensiomue.— Hypr. o0m. Gmoi., 1943,
T. %4, N 5, 253—285.

IIpoGuema ycroitamBocTH opranmdeckux ¢hopM (OHTOreHE30B) B HX HCTOPH-
wecxoM pasButuu.— Hypm. obm. 6mom., 1945, T. 6, Ne 1, 3—25.

3aKoHOMEepHOCTH B 3BoxIONHE (GOpMooOpa30BATENLHEX IIPOMECCOB H 3AKO-
HH Kraccuaeckoi dmsmonornn.— Ilpmpopa, 1945, N 4, 34-—46.

Crabunusupylomuii orfop u mpoOlemMa mepefaun IIOJOBHX OPU3HAKOB ¢ Ofi-
HOTO ToJIa Ha Apyroit.— Hypn. oOm,. Omom., 1945, . 6, Ne 6, 363—380.
Ipodnemer papeumrmsma. Iocobme pma BY3'os. M.: Cos. Hayxa, 1946, 528.
MaxTopsl sBoxonun (reophsa crabmnmsupyroimero orfopa). M.: Uag-so AH
CCCP, 1946, 396. ’
3nrauenHs crabinisanii opramiurmx dlopMm B mpomecci eBostonii.— Bicri' AH
YPCP, 1946, No 5—6 (123—124), 106—115.

Mzyuyerne darropos sBoxtorua.— C6. AH CCCP x 30-mermio Onrabpa. M.;
JI.: Uzp-Bo AH CCCP, 1947, 241—266.

JapBUIN3M — CaMOCTOATENLHAS HAYYIHAs AUCHANINHA.— BecTHER Brlcm,
mmoust, 1947, Ne 3, 44—47.

Hosoe B coBpeMeHHOM mapBumHE3ME.— llpmpoma, 1947, Ne 12, 31—44.
IpepcraBienne o0 mMeoM B COBPeMEHHO# Omosormn.— Bompocsr miocodnm,
1947, No 2, 177—183.

OCHOBEI CpaBHUTENBHOI aHaroMum, 4-e pmom. msn. M.: Cos. Haywa, 1947, 540.
Buemune daxtops, Me;xBrpoBag Goppba m BHYTPWBHOBOE COPEBHOBAHME
B mx B3amMopeiicTBun.— CO. «BryTpmsEmosas Goppfa y JKMBOTHBIX M pa-
cremmity. M.: MI'V, 1947, 3—13.

. IIpoGueMa mpumcmocoGienus y [lapBuHa H y aETMAapBmAMCTOB. Tesmch

Rond. mo mpoGiremam papBummsMa 3—811 1948, M.: MI'Y, 1948, 5—7.

. Buemmme c¢axropel: Me;rBUoBag Gopr0a ¥ BHYTPHBHIOBOE COPEBHOBAMEE

B WX BsamMopjehcTsmm— Bectd. Mock., yE-ra, 1948, N 1, 147—154.

. Faclors of evolution: The theory stabilizing selection. Philadelphia; Toron-

to, 1949, 327.

. O roMoNOTH3aMAA KOCTeil KpHIOA gepetia pbl6 B Ha3eMHBIX N03BOHOYHBIX,—

3ooux. AypH., 1950, 1. 29, BEim. 2, 176—186.

O TUpHKpemIeHWH BHCHEPATHLHHIX YT K 0CEBOMY depemy y DHIO.— 3ooil.
SKYpH., 1950, T. 29, BB 5, 435—4/8. .
OyuxnuoNaIpoe siiadedne MepPBHYHEIX (PopM IPAKPEIICHUA HeTIOCTHOM
IYTH ¥ depemmoir kopoSke y peib.— 3oom. mypm., 1951, . 30, BHI. 2, 149,
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125.

126.

127.
128.
129.
130.
131.
132.
133.
134,

135.

136.
137.
138.
139.

142.

143.

144.

145.

146.
147.

148.

149.

150.
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3navenne (ynrumm B IPeo0pasoBaHHM [OPCAIBHBEIX OTHENIOB BHCI@DPAIL-
HOTO ANmapaTa mpd mepexofe OT PH K Ha3eMHBIM II03BOHOYHBIM.— 300,
mypw., 1951, 1. 30, BoII. 5, 411—420.

AyTocTHIMH W TPeoGpasoBAHMA BEPXHHX OTHENOB UEPBHIX BACIEPANLHEIX
OyT y HEU3IINX HA3€MHBIX NO3BOHOYHBIX.— S00JL KYpPH., 1993, 7. 32, BHIN. 1,
PasBuTHe apTepHANBLHON CHCTEMBI IOJOBHI y XBOCTATHIX ampubmit— 300,
WYpH., 1953, 1. 32, BBIm. 4, 642—661. :

Tlepsbie aprepralipuble TYTH W PA3BATHE CHCTCMBI COHHBIX apTepwili ¥ am-
uomit.— 300, mypn., 1953, 1. 32, BEIN. 5, 937—954.

Aprepmanbabie nyrE m passuTHe xabepHOro KpoBoodpamennms y aMmubmi
u y peb.— 300 JKYpH., 1954, T. 33, BBIm. 2, 406—422.

PasBuTne sxabep, nX KPOBEHOCHEIX COCYNOB M MYCKYIATypsl ¥ amuomii—
Tawm ke, T. 33, BHIIL 4, 848—868.

PasBuTne BUCHEPATHHON MYCKYJIATYps y XBOCTaTHx am@ubmii.— Tam ixe,
1955, 1. 34, Bein. 1, 162—174. .

Rabpo m sxabepisie meperoponrn amuonii.— Tam e, 1955, 1. 34, Brim. 2,
383—398.

Heroropsie mamupie 06 obpase yxm3nun gpesHeiimnx creromedaros (Ichthyo-
stegidae).— Tpymst 300l Mm-ra AH CCCP, 1955, ©. 21, 401—418.
Pacrnipegenenne CeficMOCEHCODHBIX OPTAHOB y XBOCTAaThix am@ubmit.— 30011,
KypH., 1955, 1. 34, BB 6, 1334—1356.

PasBuTme amnapara sBYyKOMEpemaunm y xBOCTATHIX ampuduit cemeiictBa Hy-
nobiidae.— Tam e, 1956, . 35, Borm. 3, 419—433.

Mopdomorns anmapaTa sByKomepefadW XBOCTATHIX ampubmit.— Tam sxe,
1956, 1. 35, BLIm. 7, 1023—1041.

O celficMOCeHCODHOIT cucTeMe XBOCTATHIX aM(uOHi B CBsI3m € BONPOCOM O
TMPOMCXOKICHNN HA3eMHBIX II03BOHOYHBIX.— TaM ke, 1957, 1. 36, weim. 1,
Buosornueckue OCHOBHI BOSHEKHOBEHMS HA3€MHEIX TTO3BOHOYHBIX.— 3B
AH CCCP, cep. oumour., 1957, Ne 1, 3—30.

Mexannsm s3Byromepejgaun y amuomit— 3oox. sypH., 1957, 1. 36, BBID, 7,
1044—1064.

. Mopgomornst mo3BoHOYHHKA Y XxBocTartbix amuimit. 1. PasBuTme Tela

141.

T03BOHKOB.— 3001 3KkypH., 1957, 1. 36, Berm. 11, 1717—1734.

Hceropnst mponexokpenns: ampubuit.— Mas. AH CCCP, cepust 6mosr., 1958,
N 1, 39—58.

Mopdgomorns nosBoHogHWRA XxBocrarslx ampuomii, I1. IIpoucxosmenne Te
MO3BOHKOB.— 3001 KYpH., 1958, 1. 37, BrIn. 2, 229—239,

Mopgonorns mossonounnKka xsocrarbix am@uonii, 111, IHomepeurnie oTpoct-
®A u pedpa.— 300 KYpH., 1958, 1. 37, BoIm. 3, 415—429.

CiesHo-HOCOBOI mpoTOR & septomaxillare xBocTateIx am@ubmit.— 300
WypH., 1958, 1. 37, BwIn. 4, 570—583.

Perynnpyiomune Mexammamsl »Boionmu (i 100-TeTHo Teopum ecTeCTBEHHO-
ro 0T60pa).— 3001 YpPH., 1958, 1. 37, Beim. 9, 1291—1306.

Die Entstehung der Amphibien im Verlauf der Erdgeschichte.— Sowjet-
wissenschaft, Naturwiss. Beit., 1958, H. 9, 941—961.

HacregcrBennas mudopmanis u ee mpeobpasosanua.— Jloxr. AH CCCP,
1958, T. 120, Ne 1, 187—190; B c6.: HubepHeTndeckue BOIPOCH OMOJIOTIH.
Hosocnompex, 1968, 14—17.

Hereditary information and its transformations.— In: Montreal, Xth In-
tern. Congr. of Genetics, 1958, vol. II, 253, HacaencrBernas mudopmaunsd
n ec npeobdpasosauusa.— B kH.: [poGremer xknbGepmermrm, 1965, 1. 13, 249;
B ¢6.: HufepreTnmueckue Bompocw Gumoiormm. HoBocuOupex, 1968, 18.
Koutpoaer m peryisnns B sBodomnn.— Booga. MOWIIL, cep. 6mom., 1958,
T. 63, No 5, 93—121; B ¢6.: Kubepretnueckne Bompoch Omosnornu. HosocH-
Gupcr, 1968, 34—73.

[lepcnexTHBE NpPMMEHEHHs TOYHHIX METONOB B H3y4eHHH »BoJonuy (TesH-
chr). Marepnaast CoBelfaHms 1o IPUMEHEHHI0 MAaTEMATHYECKNX METOMOB B
Ouomormn 12—17 manm 1958 r. JI.; JIT'Y, 1958, 14—16,
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159.
160.

161.

162.

163.

164.
165.

166.

167.

168.
169.

170,
171.
172.
173.
174.

. Hospgpu pri6 w mx cymnfa y maseMHBIX IO3BOHOYHBIX.— 300 KYpH., 1958,

1, 37, BEmm. 11; 1710—-1718.

.0 JeTepMUHHA3MEe I CTAaTUCTUUYECKUX 3aKOHaX B YYeHMN O HACJIEOCTBEHHO-

cru.— Bor. myps., 1958, 1. 43, N 8, 1192—1195; B ¢6.: Kuleprerngecrue
BoIpocsl omoxoruu. HosocuGuper, 1968, 183—187.

. Stabilizing Selection.— In: Proc. XVth Intern. Congr. Zool., London, 1958,

16—23 July. L., 1959, Sect. 2, 131—133.

. The origin of the Amphibia.— In: Proc. XVth Intern. Congr. Zool., Lon-

don, 1958, 16—23 July. 1., 1959, Sect. V, Pap. 5, 1—4.

. Bennruil ydenwrii-ecrecTBoHcnbITaTeNs (K 150-TeTHi0 €O JHA POIRIEHHS

Yapasa [Japsmua). Bomr Ne 20. Ipeccfiopo rasetst «Hpacmas sBespgay,
7 despang 1959, 1—3.

. Bompoc o Monodminm n TOINGHIAN B npoliIeMe IponcXOyRIensa HA3eMHEBIX

n03BOHOTHEIX.— Biomn. MOUIL, cep. Omoa., 1959, 1. 64, Ne 4, 15—33.

. IlepcrieKTHBEI MPUMEHENHNs TOYHBIX METOMNOB JJIA M3Y4eHWA (PAKTOPOB DHBO-

aqonun.— BecTH. JIeHuATp. yH-Ta, cepus 0mod., 1959, Ne 9, 108—118; B ¢6.:
Knbepuernaeckue Bompocrl 6mostornmu, HoBocubupcr, 1968, 74—83.

. Ecre¢rBenustii o16op m mugopmamusa.— Mas, AH CCCP, cep. Gmom., 1960,

Ne 1, 19—38; B c6.: Hubeprernmueckue sompocs Gmosiornu, HoBocubupek,
1968, 84—102.

Buosornueckue OCHOBHI OPTaHM3anmuy RKHCTEIEPHX pbil.— llameonTol.
KYpH., 1960, N\e 1, 3—15.

OCHOBEI HBOIIOIMOHHOTO IpoIlecca B cBere KubepHeTmkm.— [Ipola. wmbep-
mernku, 1960, No 4, 121—149; B ¢6.: KuGeprernueckue BOIPOCH OHOIOTHIH.
HosocnOupex, 1968, 112—140.

Evolution and cybernetics.— Evolution, 1960, vol. 14, N 4, 509--524; 9so-
monusa n knoepHeTHKA. — B ¢6.: Kubepretuweckne Bompocsr Gmosormn. Ho-
BocHbupek, 1968, 141—156.

KonnaectBo eROTHMIYECKON MHPOPMANMH O CTPOSHMH TONMYJIANNH M CKO-
pocTs ecTecTBEHHOro oTOopa.— B ¢0.: IIpnMeHenne MaTeMaTHYeCKHX METO-
noB B 6monormu. JL: JIT'Y, 1960, 95—109; B ¢6.: KnbGepHeTnueckue BompoCk
ouomorun. HosBocubOnpexr, 1968, 103—111.

EcrectBeHHEHE 0TOOp M ero gopMbL— B ¢0.: Bompocs sBomionum, 6uoreorp.
u cexexmuu nam. axaj. H. WM. BasmmoBa, M.; JI.: Wsg-Bo AH CCCP, 1960,
311—319.

B pepaxunmio «BoTaRmueckoro mypHajay.— Bor. srypmH., 1960, 1. 45, Ne 3,
470,

WaTerpamns OMOJOTHYECKUX CHCTEM W MX caMmoperyianus.— Bomr MOMWII,
cepus Oumoi., 1961, . 66, Brin. 2, 104—134; Die Integration der biologischen
Systeme und ihre Autoregulation.— Sowjetwissenschaft, Naturwiss. Beitr.,
1961, H. 11, 1127—1155; B c¢6.: Kunbepuernueckue sompock Gmoiormm. Ho-
Bocubupck, 1968, 157—182,

Tonomerre XBOCTATEIX aMPulnii CpeIyu HUSHINX HA3eMHEIX O3BOHOYHBIX,—
B xu.: Mopdosorns mO3BOHOYHHIX RMBOTHBIX. Tpymet 3oox. Mum-ra AH
CGCP, 1964, T. 33, 5—33.

Perymanus opmooOpasoBanus B WHANBAAYaIbHOM passmTwm. M.: Vam-BO
AH CCCP, 1964, 1—132.

Ilponcxomyene HA3eMHHX NM03BOHOYHBIX. M.: Uan-Bo «Hayway, 1964, 271.
dpomonua B cBere rubepmernkm.— IIpobm. wmbepr., 1965, Ne 13, 195—199;
B ¢6.: Kubeprermaeckue Bompocsl Guodorumum, HosocuGupek, 1968, 188—192.
Hacnencrsernas nudopManms n ee mpeoOpasoBamms.— [Ipo6ir. kubepHETH-
wu, 1965, N 13, 249.

Yro raxoe HackeficTBeEHas ungopmamua? — [Tpo6r. knGepHETHKIH, 1966,
Ne 16, 23—35.

®. drremse o6 yuennmu U. Jlapsura.— B ¢6.: «@mrocoferme mpofiL. COBPEM.
Guoaornm», 1966, 7—13.

IIpodmema npucnocobiaerns y JlapBura m y aETHAAPBUAECTOB.— B KH.: du-
socoperme mpolir. cospeM. Gmonorum, 1966, 14—28.

The origin of terrestrial vertebrates. N.Y.; L.: Acad. Press, 1968, 314.
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175.
176.
-A77.

178.
179.

180.
181.
182.

KubepneTAKa KAk y4eHHme O CAMODA3BHTUY JKHBEIX CYmecTB.— B ka.: Ku-
Geprermyeckue Bompock Gmotormum. HoBocuGumper: CO «Hayxan, 1968, 193—
221.

Kubepnernueckue Bompocsr 6momornu. HoBocubupen: CO «Haywray, 1968, 223,
@arTopsl »BoONEHA. Teopusa craduiamsupyiomero otéopa. 2-e morm. msm., M.:
Haywa, 1968, 451.

[poGuemsr mapswaumaMa. Man. 2-e, mepepad. u mom. JI.: Haywa, 1969, 493,
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