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[Ipegucaosue

C cambix apeBHeHMmNX BpeMeH IIPHPOJA COBEPIIEHCTBOM
cBoMX ()OpPM, rZe BCe B3aHMOCBA3aHO, IPHUTEPTO M MOAOrHa-
HO», CAY2KHAAa MCTOYHHMKOM BJAOXHOBEHHS JAASl UEAOBEKAa B €ro
CTPEMAEGHMH K HAYYHOMY M TeXHHUYECKOMY IIpOTpeccy.

OBoAlonus BbipaboTara y KHMBOTHBIX TaKHe NPHUCIIOCOGAe-
HHA, CO3JaAa TaKHE PErYAATOPHbIE CHCTEMbl, KOTOPbIE CrOCO6-
CTBOBAaAM BbIKMBAHHIO OPraHM3MOB B H3MEHSAIOUIMXCA YCAO-
BUsAX BHewHel cpeapl. Mayuaa atu npucnoco6aenus, uccaeays
PEryAATOPHbIE MEXaHH3Mbl B 2KMBOM OpPraHH3Me, YUeHble 3aja-
AMCD LIEABIO CMOZEAMPOBATb HX U MPHMEHHTb B Pa3HOOGPa3HbIX
OTPaCAfX TEXHHKH.

PesyabTaToM Takoro corsa 6MOAOTHH M TeXHHUYECKOH Mbic-
AW SBHAOCD INOSIBAEHHE HOBOH Haykn 6HoHHkH (6HOH — 3Ae-
MeHT 6HOAOrMueckol cHcTeMbl). DHonMka oTpamaer TBopue-
CKYI0O JA€ATEAbHOCTb Al0Jell, HampaBAEHHYIO Ha HCCAeZOBaHHe
U MICMIOAb30BaHHE TeXHHYECKHX 3aKOHOB GHOAOTMUYECKHX CHCTEM,
oHa pa3spabaTbiBaeT MPHHIIMIDbI CO34AHHMA TAKHUX CHCTEM, KOTO-
pble BOCMPOM3BOAAT (MYHKIHMH MHUBbIX OPraHH3MOB.

YeroBeuecTBO Ha NMPOTS:KEHHH PAJa BEKOB H3YYaAo, KOMH-
POBANO KHBYIO IPHPOAY, A MEXKJY TeM BOBHHKHOBEHHE GHOHMKH
Kak Hayku oTHocuTcs K XX crorernto. Toavko B 1960 roay
6bIA CO3BaH MEPBbIH MexAYHAPOAHDbIR CHMIO3HYM MO GHOHHKE.
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Her comuenus, uto mporpecc B AeTaTeAbHOH TeXHHKe, pa-
AHOIAEKTPOHHKE, CTPOMTEAbCTBE, apXUTEKType H APYrUX OT-
PACASIX HAapOJAHOTO XO3AUCTBA 3aBHCHT OT CIOCOGHOCTH YeAo-
BeKa HabAIOJATb H M3y4yaTb OKPYKAIOIWHH MHP.

IMourn Aro6oe Texnmueckoe ycTPOHCTBO BeAeT CBOE MPOUC-
X0 JeHHe OT MPUPOJbL. | pyAoBble HABbIKH U TEXHHUYECKHE yCO-
BEPIIEHCTBOBAHHUSA — DTO CAO2{HOE MEPENAETEHHE CO3HATEAbHO-
ro KOMMPOBAHMUsl OKPY:KAIOIEd MPHPOAbI U OPUTHHAADHBIX pe-
meHuii, HalZEHHbIX UYEAOBEKOM B PE3YAbTaTe pPa3MbIILAEHHH
M 11eAOTO PsAJa IKCIEePHMEHTOB.

Ho npocroe xonuposanue He MOrA0 AaTh AOAXKHBIX pe3yAb-
tatoB. [lepBocTenennoe 3HaueHHe B peIlEHHMM PTOH 3ajauH
NPUHAAAEHHT PA3BUTHIO CMEKHBIX HayK — GHOAOrMH, HeHpo-
(U3HOAOTHH, XUMHH, (DH3HKH, MaTEMATHKH H T.J., 8 TaKKe TH-
TAaHHYECKOMY YMCTBEHHOMY H (H3HYeCKOMY TPYAY 4YeAOBEKa.

[lepsrie Tpyaosbie HaBbIKM, MpUOGpPETEHHDIE NEPBOGLITHBIM
YeAOBEKOM, MEePBble HU3rOTOBAEHHble U3 KaMHs OPYAHSA MPOHU3-
BOJCTBAa — MOAOTOK, HOZ, TOMOP — CMOJEAHPOBAaHbI, BHJHMO,
C OpraHOB KMBOTHbIX, 06UTaBmMHX y ero xuAvma. Jukapb Ha-
6A10JaA, KaK nTHIA AOAGHUT KOpYy ZAepeBbeB, XoObiBas HaceKko-
MBbIX AAf KOpPMa, pacKaAbiBaeT OpexH M JpPyrue NMAoAbl CBOMM
ocTpbiM KAroBoM. Bor nmouemy nepsbie opyaus Tpyaa, Haillaes-
Hble NPH PacKoOMKax, UMelT (OoPMYy KAIOBa MTHUBI, AAMOILYIO
BO3MOXKHOCTb BBINOAHATb HY:KHYIO pabory.

CrpeAbl ¢ HaKOHEYHUKAMU HAHM KOMbS, MYIleHHbIE CUAbHOM
PYKOH MepBO6GLITHOrO OXOTHHKA, NMOYTH HE BCTPEYast COMPOTUB-
AeHHs BO3AYXa, Bpe3aAHUCb B TeAo Aob6bluH, yb6usas ee. Haxo-
HEYHHK CTPEABl MAH KOIbsS MMEAH YAAHHEHHYIO H 3a0CTPEHHYIO
dopmy.

Bepositno, Buas Beperenoo6pasnyio, xopomo o6TeKkaeMyio
dopmy Tera ppibbl, NepBOGBITHBIH YeAOBEK BbIZOAGHA U3 6peB-
Ha AOJAKY, KOTOPasi XOPOLIO CKOAb3MAA NO MOBEPXHOCTH PEKH
HAH O3epa M paccekara Boay, a rpe6Hoe BecAo no Gpopme U Bbl-
HNOAHsIeEMOH paboTe HAaIOMHHAAO MAABHHK PLIODI.
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Joror myTp ueroBeuecTBa OT CAaHHBIX BOAOKYHI O KOAEC-
HBbIX TeAer u 6oAee coBeplleHHbIX MexaHu3MoB. Flzes koreca —
3TO Toxe cBoeobpasHas MOACKAa3Ka mpupoxbl. |lepBo6biTHDIH
YeAOBEK IOCTABHA TEAEry Ha KoAeca, BUAMMO, HOTOMY, UTO YBH-
ZeA, KaK CTPEMHTEABHO KAaTHTCA C FOPbI KPYTABIH KaMeHb MAH
«mepekaTH-noAe». B cBoe Bpems apeBHerpeueckuit GuAOCOD
Jemokput ykaspiBaA, 4TO AIOAM B CBOEH TBOPUYECKOH ZesTeAb-
HOCTH nozpaxanT npupozge: «OT KHUBOTHBIX MBI yTeM moApa-
AMaHUsT HAYYHAHCh Ba:KHEHIUMM ZeAaM IayKa, MoApazkas eMy
B TKallKOM H MOPTHSKHOM pEMECAaX, Mbl YUYEHHKH AaCTOUKH
B IOCTPOEHHH KHAHII».

A B 1619 roay ¢usux u acrponom Horanu Kenrep manu-
caA Ha AaTHHCKOM ssbike TpaktaT «O mecTHyroabHoMm cHere»,
re TOBOPHT O COBEPLIEHCTBE KHBbIX OPraHM3MOB M BIIEPBbIE
OCTOPOZHO BBHICKAa3BIBAET MbICAb O MOZEAHPOBAHHH HEKOTOPbIX
HPHCIOCOBAEHUH.

B cBoe Bpems Aeonapao aa Bunuum wusywar norermr nrum
C LEADbIO BbISCHEHHs NPHHUMIIOB KOHCTPYMPOBAHHSA AETaTEAb-
HBIX aNnapaToB. -3aHUMAaACsH HM3YydYeHHEM MEXaHHKH IIOAETa
ntuy ¥ Ham cooteuecreennnk H. E. tKyxosckuit, paspa6oras-
IIMH TEOPeTHYECKHe OCHOBBI aapoAMHaMHMKH. B Hacrosmee Bpe-
MA K [PUHUMMNAM MAUIyIIero MOAEeTa, KOTOPbIH HCIOAb3YIOT
OTHIBl, NPUKOBAHO BHHUMAaHHE CAMOAETOCTPOUTEAEH H Yaie CO-
34aH pAJ KOHCTPYKUHH MaXOAETOB.

MHoro eme HepemeHnnbix npobreM B Hayke M TexHHKe. Bzo-
pbi ueroBeka obpamenn k npupoae. OTkpoer AM OHa cBOM HO-
soie Talnp? Bor 06 aToM u pacckasbiBaeTcs B 3TOH He60ADIIONH
6pomuirope.



Mogeauposanue
opianos
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[Ipoxoasn mo 6eperam Hammx morecckMx pek, BaM, ZOpPOroi
4yMTaTeAb, NO-BUAHMOMY, NPUXOAUAOCh BUAETb AOMHKH 606 pOB.
Ecan Bbl 6bIAH BHHMaTeAbHbI, TO, KOHEYHO, 3AMETHAM, HUTO
6peBHa, M3 KOTOPBIX CAOKEHbI AOMHMKH, aKKypaTHO O6TOYEHbI,
a Ha 6epery cTosT OTWIAH(OBaHHbIEe MHH. JTo paboTa 606p0B,
HX mepeAHHX 3y60B — pesios. Pesubl y rppisyHOB pacTyT
H OJHOBPEMEHHO CTAa4YHBAIOTCS Ha IPOTSKEHHH BCeH HX
KU3HHU.

«Kakue ynusepcarbHbie camosaTaumBalomuecs pesypi!» —
BUAUMO, BOCKAMKHYA nmxeHep A. M. HUruarves u B 30-e roamt
HAlllero CTOAETHs CKOHCTPYHPOBAA pe3lbl, KOTOPbie YCTaHOB-
AeHBbl Temepb Ha GOABIIMHCTBE METAAAOPEKYIIHX CTAaHKOB.

STO 0AMH U3 MPHUMEPOB COZPYHECTBA GHOAOTHUECKOH M MH-
*KEHEPHOH MBICAH.

Aloau u3zaBHA YAMBASAMCD COBEPIIEHCTBY KHBbIX Opra-
nusMoB. OHH ¢ 3aBHCTbIO CMOTPEAM Ha AETKHMil M CTPEMHTEAb-
HbIH MOAET NTHLbI, HACEKOMOro M MO HUX 06pasy ¥ MoAO6MIO
CKOHCTPYHPOBAAH camoAeT. BcnoMuMTe mnepBblil AeTaTeAbHbIA
annapart Hamero cooreuectsenHuka Mozxalickoro, kKoTopbiit 6b1A
TsaieAee BO3ZYXa H OYEHb HAMOMHHAA CTPEKO3Y.

Bcem au? Koneuno, uer. Jlo cux nop nosehiuuii cospemen-
HbIH CaMOAET YCTYHNAaeT COBEPUIEHCTBY MOAETa HAaCEKOMOIO HAH
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ntuuel. B oTAHYMe OT KpbiAa NTHUBI KPbIAO CAMOAETa CO3JAET
3HaYMTEADHOE COMPOTHBAGHHE BO3AYXy. llpum wmcnbITaHHAX
CBEPX3BYKOBBIX CAMOAETOB YaCTO CAy4YaAOCh, YTO OHH Pa3BaAH-
BaAMCb B BO3BAYXe M3-3a CHAbHOH BH6pauMH KpbiAbeB — (AaT-
tepa. KoHCTpyKTOpPBI ycTpaHHAM 3TOT HEZOCTATOK, YKPENHB Ha
KoHuax KpbiabeB aHTH(@AaTTep (yTsxerenue). M toapko cny-
CTS HECKOAbKO AeT 6HOAOraMHU GbIAM OO6HAPYKEHbl TaKUe yTH-
aenTeAr (ITepOCTHIMbI) Ha KOHIAX KPbIAbEB CTPEKO3bI B BH-
Ze XMTHHOBDBIX YTOALLEHHH, KOTOPbIE MPEAOXPAHAAU HACEKOMOE
OT BPeAHbIX KoAeGaHHil KPbIABEB B NOAETE.

OkasbiBaeTcs, 06bIKHOBEHHAass MyXa M KOMap cHab:KeHbl 3a-
MeuaTeAbHbHIM HaBHTAIlHOHHBIM MPH60POM, MOMOTAIOIIMM HM
OPHEHTHPOBATbCA B MOAETE. JTY (YHKIHIO BHIMOAHAIOT 2KYK-
MaAbla — /1Ba MPHUAATKA, PACIIOAOMNKEHHbIE M03aAH KPbIAbEB.

Huxenepam yaaroch nocTpouTh TEXHHUYECKYIO MOZEAD Y2~
:KaAbLeB M MPUMEHHTD UX B apHauuu. [loreT coBpemenHbIx cko-
POCTHBIX CAMOAETOB Ha BHpaxax 6e3 HHUX IMPOCTO HEMDBICAHM.

Joaroe BpeMsa ocTaBaAoch 3araAkoi, moueMy aAeAb(HH, Ta-
KOe MacCHBHOE MOPCKOE KHMBOTHOE, Pa3BHBAET CKOPOCTb JO
60 xm B uwac (a Meu-pnriba — ele 60ABIIYIO), He CO3AaBafA 3a
coboii Typb6yrenTtHoro (Buxpesoro) asm:keHus. A noasozHas
AOZKa, Mes POPMY KOpMyca, CXOZHYIO C AeAb(HHOM, NpH ABH-
MEHHH CO3/aeT BDBICOKYIO Typ6YAEHTHOCTb, KOTOpasi 3HAYM-
TEABHO CHH2kaeT ee ckopoctb. Ha mpeozonenmne atoro compo-
THBAEHHS TPATHTCA OKOAO °/10 ABMSyIIeH CHADI, coszaolieics
npu paboTe ABUraTeAei.

Hsyuenne 6uorOTMH JeAb(HMHOB TMO3BOAMAO BbIACHUTD,
UTO CEKPeT OTCYTCTBHs 3aBHXPEHHH TauTCA B ABYXCAOHHOH
KOXe »KHMBOTHOTO, MMewllell croxHoe crpoeHne. Ha Bepxmem
CAoe, ¢ BHYTPEHHeH CTOPOHbI, HMeeTCs 6OAbLIOE KOAMYECTBO
XOZOB, 3AaMOAHEHHbIX I'y6uyaThbiM KHPOBBIM BelecTBoM. Bcaea-
CTBHM 3TOTO BeCb HapyMHbiif TOKPOB AeAbQHHA MOJ06eH AHa-
gparMe, YyBCTBHTEAbHOH K H3MeHeHHaM aaBieHus. ['y6uartoe
BEILECTBO, KaK aMOPTH3ATOP, FACHT BO3BHHKIIHE 3aBHXPEHHS.
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Ha ocnopanun sToro oTkpbiTHs 6blAa CKOHCTPYHPOBaHa
pesrHOBasA OB6OAOYKA C XOZAMH, BANOAHEHHbIMHM KHAKOCTDIO.
B CUIA rakas o6orouka mpuMeHsAach Ha Toprege. B pesyab-
taTe aToro Typ6yAenTHocTh cHusuAach Ha 50%. B macrosmee
BpPEMS MPEANOAAraeTCs CTPOMTEABCTBO MOABOAHBIX AOJOK M Ca-
MOAETOB C HCIIOAb30BaHHEM BBIIIEYNOMSAHYTOH OGOAOUKH.

T e T e e e e ~———

—— .~ = e e

Ho aeAbguubs xoxa He ocrarach B CTOPOHE OT B30OPOB
yuenbix. VisBecTHo, uTO MaKOCTb, mPOXOAA MO cOCyXaM, Tpa-
TUT DHEPrUI0 Ha IMpPeoJOAeHHE TPEHUsT MexAYy 4YacTHLAMHU
2KHAKOCTH H CaMOH ZHJKOCTH O NOBEPXHOCTb COCYZa.

Jrs usbexanus aTOro SBAEHUS H3rOTOBUAHM TPy6y, BHY-
TPEHHIOI MOBEPXHOCTb KOTOPOH CAEAAAH IO 06pasy AeAb(PHHb-
et xoxu, JAs mepekauxkH :KHAKOCTH MOTPe6OBAAOCH MEHbLIEE
aaBrenue (cHusurcch Ha 35%). Tako#i cnoco6 maiizer mmpo-

8



KOe MpHMeHeHNe NPH TPAHCIOPTHPOBKe HedTH 1o TPybomposo-
JaM Ha 60ADBIIHE PAaCCTOSHUA.

fAnouckue yuenvie ycraHoBHAH, uTO popMa Tera KHTa Goree
npucrniocobAeHa AAsl mmepeMellleHUsi B BoJje, ueM (opMa CYZAOB.
Co3aas oxeaHCKHil AaifiHep, KONMPYIOWMA KHTA, ATNOHCKHE CY-
JOCTPOHUTEAH JOOMAMCH YBEAMUEHHs CKOPOCTH JABMKEHHs KO-

pabas Ha 25% npu Tom e ToHHaze M TOH Ke MOLIHOCTH ZBH-
raTeAeH.

Jaxe cambie 6bICTPOXOAHDIE CYAA HE MOTYT KOHKYpPHPOBATh
co ckopocTbio Meu-pbi6bl, pocturatomeit 100 xm B uwac. I'ze
#e TaliHa cTOADb He6piBaAoH ckopoctu? OkasbiBaeTcs, B (opme
XBOCTOBOTO NMAQBHHKA U CHOCOGHOCTH €r0 U3MEHATb CBOIO (op-
my. Coserckuit mmmenep A. A. Ycos npuzar Aojzke Takyio
CKOPOCTb, 3aMEHHUB Ipe6HOH BHMHT pPaMOH M3 IAACTMACCOBBIX
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MAAQCTHH, KOTOPbIe C MMOMOLUbIO JABHTATEAs] COBEPHIAIOT KOAe-
6aTeAbHbIE ABU:KEHHMS M H3MEHSIOT (OpMY.

ITo pexam mamieit cTpaHbl MAABAIOT BOAOMETHbBIE CyZa, CKOH~
crpyuposaunpie ummenepom B. C. Jssaxesuuem, y koTopbix
OTCYTCTBYeT rpe6HOH BHHT MAM KOAECO. JTH CyAa ABHIKYTCS
MPH MOMOLIHM TOAKAIOLIEH CHABI BOJbI, KOTOPasAs HaKauUBAETCH
HacocoM, a 3aTeM ¢ GOABILIOH CHMAOH BbITAAKHUBAETCS Yepes OT-
BEPCTHE B KOpMe.

[lpenmymecTBo Takux cyZoB B TOM, YTO OHH CIIOCOGHDI ITe-
peMelaTbCs M0 MEAKOBOZDBIO.

Cyaza >TH moABHAHMCh CPAaBHHTEAbHO HeJZaBHO, a IPHPOAA
y2Ke ZaBHO MPEAYCMOTPEAA PEAKTUBHBIA NPUHIUIN [epejBHKe-
nusa. CnpyT u kapakaTuua Ha6HPalOT BHYTPb TE€Aa BOLY, KOTO-
pas ¢ GOABIION CHAGH BBITAAKHBAETCA 4yepe3s ocoboe MpPHCIo-
cob6AeHHEe — BOPOHKY, M KHBOTHOE ABHKETCS ¢ GOABIION CKO-
pPOCTHIO.

HMsyuenne opranos m mprcnoco6AeHHH, CO3ZaHHbIX MPH[O-
Z0o#,— KAaJoBas AAs HHKEeHepOB-KOHCTPyKTopoB. He cayuait-
Ho, BoeHHoe BegomctBo CIIIA 3aunrtepecoBarocp raasom
:Kabbl.

Y auButerbHO# 0cO6eHHOCTDIO O6ARZAET TAA3 3TOTO :KHUBOT-
noro. Bos6yxaenus, o6pasyiomyecs B pesyAbTaTe CBETOBOrO
pasapazKeHHsi TrAasa, JOCTHTalOT MO3ra AHLIb B TOM CAyuae,
€CAH OHH HMMEIOT AAA KUBOTHOTO OMpeAeAeHHbIH CMbICA. Ha
6AH3KO mpoAeTaloliee Hacekomoe :xaba pearupyer MIHOBEHHO,
HO eCAM Ao06blYa AETHT HAa TAKOM PAacCTOSHHH, YTO OXOTa 3a
Hel 6ecrioAesHa,— rAasa kabbl ee He 3aMeyaloT. JTO CBOICTBO
HCIOABBYETCSl MKUBOTHBIM HE TOABKO AASl AOGBIYM MHLUH, HO U
SABASETCA CTpaxKeM,— pe3KOe ABMKEHHe TEeHH MpejylpexaaeT
o npubAu:kawleiica omacHocTH. |axkuM obpasom, raasa :Ka-
6bl He 6ECIOKOST €e MO MYCTAKAM.

[To o6pasy :xabbero raasa uHkeHepaMH 6bIAO MOCTPOEHO
Kku6epHeTHUecKoe ycTpoiicTBo, o6bemom 1,8 3. B aroii Mozern
cozepxaroch 6oaee 30 Thicsu pere, TPaH3HUCTOPOB, (POTOIAE-
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mentoB u apyrux cucreM. OcHoBy ee cocTaBAsiro 6 BbrumcAu-
TeAbHBIX MalllMH, PaCHOAOXKEHHBbIX OZHA 3a APYroH, Kak 6bl BOC-
npousBoAsmuX O cAoeB ceruaTkH raasa xabol. [Ipoexnus
TeHeli npeameToB mnpoucxoaut Ha 1620 (oTorouer, koTopnie

BBIIOAHAIOT POAb BEPXHEro CAOS CETYAaTKH. 3aTeM HMHpopma-
1M TepesaeTcss OT CAOSL K CAOIO M COPTHPYETCS Ha HYKHYIO H
HEHYKHYIO.

Kubepnernueckuii «rras» ycTaHOBAEH B KOMIIAEKTE C a3po-
ADOMHBIM paZMOAOKaTopoM Ha aspoapome B Jlerpoiite
(CIA). 3910 ycrpolicTBo mnpeAynpe:siaeT O BO3MOMSHBIX
OMAaCHOCTAX, MOACTEPEralolNX B3AETAIOLIME M HAYLIHE Ha IIO-
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cagaky camoreTbl. CaMoAeTbI HAXOAATCA B MIOAe BPEHHS «TAA3a»,
U, €CAH HAYT ONpeZEAEHHBIM KYPCOM, C JO3BOAEHHOH CKOPOCTDIO,
aBTOMAaT MX NMPOCTO «He 3aMeuaeT». o ecAM ABa HAH HECKOADb-
KO CaMOAETOB MAYT TaKHMM KYPCOM M C TaKOH CKOPOCTbIO, YTO
BO3MO2KHO HX CTOAKHOBEHHE, aBTOMAaT TYT 2Ke pearupyer —
cpabaTbiBaeT peae M MOJHHMAeTCs TPEBOra.

B Hamm anu coszana kamepa moaz HasBaHHMEM «MYHIMHbIH
raas». [Ipubop cnocoben BocnpousBoauUTb 3a oauH pas 6oAee
1300 usobpaxenuit. 1329 ne6oAbmMX AHH3, 06DesHHEHHBIX
B OAWH NAOCKMH AHCK, BOCIPOH3BOJAT SUEHCTYIO CTPYKTYPY
rAasa MyXH M CHOCOGHBI ZaBaTb MHOTOKpAaTHble H306paeHus.
[Toao6Hoe ycTpoiicTBO CO3ZaHO AAS PENPOAYKIHHM TOUHEHIIMX
MHKPOCKOIMYECKHX CXEM M YCTAHOBAEHO HAa DAEKTPOHHBIX CUET-
HO-pelaloIHUX YCTPOHUCTBAX.

PaspaboTana KOHCTPYKIIMA BAEKTPOHHOTrO NPH60pPa, BOC-
NPOMU3BOAALIEro (QYHKLUHIO TrAasa mOZKoBooOpasHoro kpaba.
I'Aas ero crmocoben ycHAMBaTbD HETKOCTb yZAaAeHHbIX IIpeame-
ToB. DTy OCO6EHHOCTb TAasa IIPEANOAAraeTCs HCIOAb30BaTDb
B TEA€BHJZEHHH H adpOPOTOCHEMKE (Q)O'rorpaqmposal-me ]\yHbt
M APYTHX TIAAHET).

[To 06pasy u moaobuio raasa MyXH H MUeAbl HOCTPOEH
«He6ecHbIH KOMIAC MOASPHU30BAHHOrO cBeTa». | Aasa Haceko-
MbIX (ACETOUHbIE H COCTOSAT M3 DAEMEHTOB — OMMATHJHEB.
[Iponyckanue mnoAspH30BaHHOrO CBETa 3aBUCHT OT €ro Ha-
NpaBAeHHs, II03TOMY pasHble YYacTKH He6a BOCIPHHUMAIOTCS
HaceKOMbIMH C Pa3AMUHONR sipkocTbio. B pesyabrare aroro na-
CEKOMoOe OlpeZeAsieT CBOe MEeCTOHaXOXKAEHHEe [0 OTHOIIEHUIO
K COAHIY, ZaxKe ecAH mocAezHee cKpbito Tydamu. «Kowmmac
MOASIPH30BAHHOTO CBETa» MCIOAB3YIOT B HaBHTraUHH JAd
OPHEHTHPOBKH IO MOAOMKEHHIO CBETHAA HE3aBHCHMO OT TOIO,
yucTroe He6O HAM ob6AauHoOe.

Haspannnie areMenTnl raasa cnoco6Hbl ZaBaTb HECKOABKO
usobpaxenuit npeamera. Jpumyuiics npeAMeT BXOAUT MOCAE-
AOBATEAbHO B MOAE 3pPEHHS KaxAOro OMMATHAMS M TaKHM 06-
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pa3oM HaceKoMoe OmpeZeAsieT CKOPOCTb ABMKEHMSA NpeAMeTa.
[TocTpoennas mMozeAb raasa HaceKoMoro MoMeT HSBElIaThb Ha-
6AI03aTeAss O CKOPOCTH ABHKEHHA CaMOAETa, paKeTbl, Hebec-
HOTO TeAd U AI06Oro mpeAMeTa, MEPECEKAIONIEr0 «IIOAe 3PEHH SIS
npu6opa.

Ecau nmepea raasamu ocbMHHOTra 3axkeub KPacHyIO, a 3aTeM
3eAEHYIO AAMIOYKY, CpearupyeT AM OH Ha M3MEHEHHe LBeTa?
Ecau sipkocTp Aamnouek oAWHAKOBas, OCBMHHOT He 3aMETHT
PasSAHUHA MeXAY HUMH.

Uenrosek e pasauuaeT MHOroo6pasHe KpPacOK MpPHPOZDL.
[Tpuuuna sakrlouaeTcs B PasAMYHOM CTPOEHHH TFAa3a OCbMH-
Hora U 4yeroBeka. | Aa3 ocbMHHOra HHOrZa CPaBHMBAIOT C (OTO-
KaMepo#, 3aps:KeHHOH uepHO-6erol mMAeHkoH. [akoe 3penue
Ha3bIBa€TCA aXPOMATHDBIM, T. €. OZHOLBETHDLIM, BPEHHE UYeAOBe~
Ka — TPEeXIBETHbIM UAH TPUXPOMATHBIM.

Ha Bcecolosnom cbesze ¢usHOAOroB, MPOXoAMBINEM B
1964 roay B Epesane, mockoBckue yuenore M. M. Bourapa
u A. A. Boisos npoaemoHcTpHPOBaAH YCTaHOBKY, MOJEAHPYIO-
LIyI0 LBETOBOE 3peHHe ueAoBeKa. IIpH G6bICTPOM BKAIOUEHHH
AaMIl yCTaHOBKa 6€30IIM60YHO pacro3HaBaAa IBET U €ro MH-
TeHcuBHOCTb. VIHTepecHo, uTo ycTaHOBKa HMeAa Te :Ke Hezo-
CTaTKH, 4TO H 3peHHe yeroBeka. Hanpumep, ecau mocae unren-
CHBHOT'O KPaCHOTO CBeTa BKAIOUHMTb OpaH:KeBbIH, TO OH B Hep-
BbIfi MOMEHT TOKAazKeTCsl CHHMM HAH 3EAEHBIM.

3HaeTe AM Bbl, YTO MO MOBEAEHHIO MeAY3bl MOKHO Y3HATDb
0 mpubAuMKaOWeMCcsa LITOpMe?

Myukuio npeaynpexaenus saech BbITOAHAET 0COGbIE 0p-
raH — CTaTOLHCT, KOTOPDbIH HMEET CAEZYIOlIee CTPOEHHE,

Ato cTeberek, OKAHUMBAIOIIUHCA PacUIMPeHHEM, HAMOAHEH-
HBIM KHIKOCTDbIO, B KOTOPOH MAABAalOT H3BECTKOBbIE 06pa30OBa-
HMS — CTAaTOAMTBI, pasjpax<alOllHe HepPBHbIE OKOHYAHHS,
Maneiimee Tpenne BoAH o Bozayx c uacroroit B 10—12 xone-
6aHHH B CEKYHAY MeAy3a «CABIIHT» M pearHpyeT Ha HHUX, 6Aa-
rogapsi ueMy ysHaer 3a 12—15 uacos o mpubamxaromemcs
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IITOPME H YXOAUT B Mope, uToObl He pasGHTbCcs o NPHOEpexKHbIE
CKaAbBI.

Msyuus »T0 npucnocobrenve, cobeTCKHEe yueHble CKOH-
CTPYHPOEAAM NPUO0P, NMO3BOASIIOLINH ONpPeAeAsTh HACTyNAEHHE

mropma 3a 10—15 gueit. Mopsku, Haxoasmmpecss BAAaAH OT
6epera, MoryT 6bITb CHOKOHHBI — NPHOOP YKaKeT, Korga He-
06X0ZHMO 3aXOAMTb B raBaHb, YTOGbl He PA3GUTBCA O CKaAbI
U PHOBDI.

Hosble BosMoHOCTH mepes Haykoii OTKPbIBaeT H3yueHHe
CrIeHAaAbHOrO OpraHa rpeMyded 3MeH — TEPMOAOKATOPa, KO-
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TOPbI BOCIPUHHMAET TENAOBOE M3AYUeHHE H pearHpyeT Ha
H3MeHeHHe TeMIepaTypbl W3AYYAIOILEro TeAa. JTOT OpraH Hc-
HOAB3YETCS 3Meedl AAS OTHICKHBAHHS KepPTBbI.

Coszannplit B HamM JHH TEPMOAOKATOpP B JBa pasa UyB-
CTBUTEAbHEE TEPMOAOKaTOpa rpemyueil 3MeH.

A kak «Bugat» B TemHoTe AeTyuue mbimu? — C nomombio
axoAoKanHuu. J\eTasi C OTKPBITHIM PTOM, *KHBOTHbIE AEIKO Pas-
AHYAIOT TPENSATCTBUS, H3Ayuas HarnpaBAeHHble, CO6paHHbIE
B Y3KHH NYYOK, 3BYKOBble BOAHbL Ilpuuyarusbie mapocTbr Ha
rOAOBE Mblllel SBASIOTCA Heo6XOJZMMOMN YacTbio AokKaTopa. Xa-
PAaKTEPHO, UTO HEKOTOPbIE BHUALI MbIled AETAIOT C HENMOZBHK-
HbIMH yIIaMH, ZPYTHe — IOCTOSHHO JABUTAlOT TOAOBOH M BHG-
PUPYIOT ymaMM. |OYHOCTD OPHEHTAIMH MbilleH B MOAeTe
ZOCTHraeTcss M IpH HAaAHYHM IIyMa, B TO BPEMs, KakK HOp-
MaAbHOH pa6oTe Ha3eMHbBIX AOKATOPOB MEIIAIOT pa3AHYHbIE
HOMeXH.

Takum o6pasom, TexHHuecKass XapaKTEPHCTHKa H YCTPOH~
CTBO «AOKaTOPOB» HACEKOMOAZHBIX Mblmeil euie ZoAro 6yayT
HHTEPECOBATb YMbl YUEHbIX.

[Toao6ubiM ke 06pa3oM, TOADKO ¢ MPUMEHEHHEM THAPOAO-
KallHM, OPHEHTHPYIOTCA B BoAe Gypble AeAbduHbl. J\okaTopbl
STHX KMBOTHBIX OTAMYAIOTCA GOABIIOH TOYHOCTDIO KM ZaAbHO-
CTDIO ZeiCTBMs, HOITOMY 3HAUHTEAbHO MPEBOCXOAST COBPEMEH-
HbI€ THIPOAOKATOPDI.

Jeabpun onpezersier nopoay poibbl Ha PaccTOsHHH 6oAee
3 km. Jlas cBAsu mexay coboil 6ypbie AeAb@HHBI U3AAIOT ILEA-
karomue 3BykH gactortoit or 40 a0 400 2y, a c uerbto o6Hapy-
AeHHs1 Apyrux ob6bextor — ¢ uactoroit ot 750 zo 300 000 2u.
Ho 3azecb eme ue Bce uaBecTHO, X0Ts ecTb y:xke npubopn Ha-
ZeXHOH T'MAPOAOKALMH, NPHMEHsEMble B CYZOXOACTBE H MOA-
BOZHOM (AOTE.

ZloAroe Bpems yueHble He MOTAH PEIIMTb BONPOC O MOZABOJ-
Hoil pasBezke. ViMeeTcs B BHAY BbICAylIHBaHHe IIYMOB JBHIa-
TeAeH NOABOAHBIX AOJOK.

-
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Crappie ruapogonbl, H306peTeHHble B TEpBbie IoAbl Halle-
ro CTOAETHA, YAaBAMBaAH paboOTy JBUraTeAedl AOJKM AHIUb
NPH YCAOBHH, ECAH CaM KOPabBAb-OXOTHHK CTOMT Ha MECTE C Bbl-
KAIOYEHHBIMH ZBHTaTeAbHbIMH cHcremamu. FlaTepecHo, uto yxo
TIOAEHS CIOCO6HO XOPOIUO YAABAHBATb 3BYKH Zaxe NPH CHAb-
Hbix momexax (aBMaenuu :xuBoTHOro). MozeAblo HoBeiimero
rHZpPOOHAa M ABUACA OPraH CAyXa TIOAEHS.

CAHM BaM NPHXOJHAOCH HabBAIOZATb MePUAHHE HECKOAbKHX
CBETAAYKOB, TO Bbl, BUAUMO, O6PaTHAH BHHMAHHE, 4YTO OHH
«MHTalOT» C OJMHAKOBOH YacTOTOH. JTO SBAEHHE MOAYYHAO
B KuGepHeTHKe Ha3BaHHE CaMOCHHXPOHM3ALMH.

CBeTASUKH NOACKA3aAH TPY3MHCKMM YUYeHbIM MeTOZ G6bl-
CTPOro TOAKAIOUEHHSI pe3ePBHbIX TUAPABAMYECKHX BAEKTPO-
reHepaToPOB K MarHCTPaAbHbIM AHHHSIM dAEKTpOMepesau B me-
pPHOJA MaKCHMAaAbHbIX Harpy3okK.

[Toaxarouenunie Apyr k apyry reHepaTopbl paGoTarT B OZ4-
HOM pexsuMe. |aKko#l MeTOZ ZaeT BO3MOMKHOCTb PETYAHPOBATDH
nozauy 3HEPTUH B CHCTEMY H MOBLIIIAET ee SKOHOMHYHOCTb.

Bce uame u wame yuenbiMu mnoaHuMaercs Bompoc 06 Hc-
NOAb30BaHHH KOAOCCAAbHBIX 60raTCTB MHPOBOTO okeaHa. Ho
AASl TOFO YTOGBI MOCTABUTb HUX Ha CAYk6y 06lIecTBa, YEAOBEKY
HeO6XOAUMO OMYCTHTbCA Ha JOBOAbHO GOABIIME MOPCKHE TAY-
6unbl. B HexoTopoil cTemenu sTy 3azauy moMoraioT pemaTh
aKkBaAaHTH M cKadauzappl Bogorazos. Oauako mocre rAyGuH-
HbIX BaNAbIBOB aKBaAaHTHCTbI M BOJOAA3bl JOAMKHDBI MOJ-
BepraTbCs AEKOMIIPECCHH, YTO OTHMMAaeT MHOTO BpPEMEHH.
Paspemutbh 3Ty npobAeMy OTHAaCTH NOMOr BOZOAa3HbIH Ko-
AOKOA, ONYIIEHHbIH C AIOAbMH Ha 3aZaHHYI TAy6HHY
(130—150 ™), cAymamuit BpeMeHHO AEKOMIIPECCHOHHOH
KaMepoll U AMPTOM.

B npupoae Takoit xe nmoasoaublit ZoM CTPOUT cebe BOASHOM
nayk-cepe6psiHKa M (KHBET B HEM IO HECKOAbKY HeaeAb, He
nojHuMasch Ha nosepxHocTb. CBoH ZOMHK OH CTPOHT U3 nay-
THHBI M ZPYFOTO CTPOMTEABPHOTO MaTepHaAa, a BOBAYX AAs
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AbIXaHHs MPHHOCHT IO NMy3bIPbKY BO BPeMsi OYepesHOro Io-
TPYy2KeHHs C MOBEPXHOCTH BOZBI.

[Tpecaeays aTy merb, yueHble CKOHCTPYHPOBaAM HCKyc-
cTBeHHble abpbl, CrIOCOGHbIE H3BAEKATb M3 MOPCKOH BOZbI
BO3AYX U mpecHy!o Boay. [lepBbie akcrmepHMeHTBI GbIAM IIPOBe-
JeHbl Ha XOMsKax, KOTOPBIX MOMEIIaAH B KaMepbl, H3rOTOBAEH-
Hble H3 NMAACTMAaccoBoii mAeHKH. Uepes mnAeHKy u3 Boabl mo-
CTYNaeT TOAPKO KHCAOPOJ, a YFAEKHCABIH H JpyrHe rasbl,
BbIZEASIIOIIHECss NPW AbIXaHMM, [0 3aKOHaM MNapHHaAbHOIO
ZaBAeHHA YXOAAT B Boay. HekoTopoe koAHuecTBO BOabI HPO-
XOZMT yepes3 MAEHKY, OJHAKO COAb 3ajep:KHBaeTcd B MOpax ee,
H obuTaTeAb KaMepbl MCIIOAD3YET IPOHHKINYIO BOAY B KauecTBe
nutbeBoil. EcTb npeanmonozkenue, uTo ecAH K opranam ZbIxaHus
YyeAOBeKa INOACOeAWHUTH NMOJOOHYIO MeMO6paHy, TO OH CMOXKeT
AblllaTh NOA BOJOW, KaK pbiba, B TeyeHHe AAHTEAbHOTO Bpe-
MeHH M (paHTacTHuecKuit MxTuanap cramer ssbio.

KoncTpykuusa ua Taxkoil MAeHKM MoxseT 06ecredYHTb KHCAO-
POZOM H BOJOH 3KHMazkH MOABOAHBIX AozoK. M3 artoro e ma-
TepHaAa MO2HO M3rOTOBHTb KHCAOPOJZHYIO NaAaTKy.

IMpo6rema 60abubix! OHa BOAHYET uUeAOBEUECTBO C AaBHHX
nop. TecHoe coapyXecTBO MeZHLHHbI M HHKEHEPHOH MBICAH
pPEeLIMAO MHOrHe IpoOAeMbl, CBSI3aHHbIE C AeueHHeM GOAbHbIX,
60pb6OH C YBEUbSIMH H T. A.

Cencagnonnbim 6biA0 coobuieHHe Ha GaKMHCKOH KOH(QepeH-
uuu 1o 6uonuxe, uro unxerep A. Illueiizep nso6pen 6uosrex-
TPHYECKHH MPOTE3 PYKH, CIOCOOGHBIA I0JaBaTh CHIHAABI O TaK-
THUAbBHbIX H TEMIEPATYPHBIX OIIYIIEHHAX B HEPBHYIO CHCTEMY,
Kak ¥ Hactosmas pyka. «Pyka» omymaer noromy, 4to Ha KOH-
yHKaX MaAbleB 3aKpelnAeHbl YYBCTBHTEAbHbIE K C2KaTHIO JaT-
yukd. CHrHaAbl OT HMX H3MEHSIOT YacTOTy BHGpanHMH 3ymMMe-
pa, PacroAOKEHHOro y HepBa, HAYIIEro K MO3ry.

Mpmuorsne wuHBaAMZADBI, Ha KOTOPBbIX MCOBITBIBAAM  IPO-
Tespl, cBOGOAHO UYYBCTBOBAaAM PYKOMOMKATHs JApysedH M 3Ha-
KOMDIX.
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Takum o6pasom yaaroch cMOAEAHPOBATb BOCTPUHUMAIOILHH
H mepejaloliMil MeXaHHW3M TAKTHAbHOH HyBCTBHTEAbHOCTH.

[lpo6remMoii HOMep oOaMH y MeZHUMHCKHX pPaGOTHHKOB
SBASIETCA A€UeHHe CepaeuHO-COCYyAMCTbIX 3aboreBanuii. Paspa-
6aTbiBasi METOAbI AeYEHHHA, yueHble MPUIIAH K BbIBOAY O BO3-
MOKHOCTH 3aMeHbl H3HOLIEHHOro, GOABHOTO cepAla HCKYC-
CTBeHHbIM. | aKOH MAacTMaccoBblfi opraH 6bIA CKOHCTPYHPOBaH
M McnbITbiBaAcs Ha xuBoTHbIX. OH TpeacTaBAsieT co6oii He-
6OADIION LIaPHK, pa3JeAeHHbIH Ha JBE YacTH MNPYKMHHMCTOR
mem6panoii. Harneraemorit Bozayx BaaBAuBaeT MeM6paHy B
BEPXHIOI0 4acTb, U KPOBb, 60raTasg KMCAOPOAOM, IIOCTYNaeT B
aopty. Bosspamasicp B npexuee monoxenue, MeM6paHa OTca-
CbIBaeT KPOBb M3 AETKHX.

CoBceM HezaBHO MOsSBHAACh HOBHHKA — MOZEAb «pPE3HHO-
Boro cepana». Oco6eHHOCTbIO ero sSIBASIETCS TO, UTO MaTepHaA,
M3 KOTOPOTO COCTOHT «OPraH», MOXKET COKpallaThCs M pac-
CAABASATBCA MOZOGHO CepAEYHON MbIIIILE.

A kaxk «pasroBapHBalOT» :KHBOTHble? BecTu «pasrosop»
C HHMH CTaAO BO3MOXKHBIM AHIIb B HacTosiliee BpeMs, Koraa
6HOAOTHS TOMOAHHAACH COBPEMEHHbIMH TEXHHYECKMMH MeToZa-
mu uccregosanus. Jl. Kop6or, nanpumep, Ben «pasrosopbr»
C THTrpaMH-AIOZO€JaMH, 3aMaHUBas UX B AOBYIIKY.

B :xypnare «Husa» npodeccop B. Hecrepor moapo6uo
paccKasblBaeT O TOM, KaK NPHMEHSIOT DAEKTPOHHbIE MPHO0PDI
AAS OTNYTMBaHUS AOCel, YHHUTOMKAlOUIMX MOAOZbIE A€COHa-
ca’kZleHHsl, YaeK, MelalolUX NMOAETaM CaMOAETOB, H T. Z.

Joaroe BpeMs OTabIXalOLIMM NapHKaHAM MHOro 6ecrnokoii-
CTBa NMPHUHOCHAH cTaH BOpoH B Dyaomckom aecy. Ilocae ycra-
HOBAEHHMs OTIYTHBAIOUIMX NPHCNOCOGAEHHH, H3ZaBaBIIHX Tpe-
BOKHBIH KPHK, IMOKOH 6bIA obecreyeH.

[Tocae usyuenus «pasroBopa» capaHud M KOMapoB GbIA
npearoxen Meton 60pb6bl ¢ 3TUMH HacekoMbimu. lpusbiaro-
INMi CHTHAA, BaNHCAHHbIH Ha MarHUTO(QOHHYIO AEHTY, COGHpa-
€T TYy4YH KOMapoB, KOTOPble BCACHIBAIOTCS C MOMOLIbIO HAaCOCOB
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B Kamepbl U TYT :ke yHuuToxkaiorcs. [louctune meroa mpsauuka
U naaku!

AxycTHueckHe NMpUMaHKM MOAYYHAH NPUMEHEHHE H B CIIOp-
THBHOM PbIGOAOBCTBE. BHYTpb HOZBOJHBIX MONMAABKOB M 6GAe-

CeH TMOMELIAI0T HECKOAbKO JAPOOGHHOK, KOTOpbIE, IepeKaTbl-
Basich NPH ZABH2KEHHH, CO3ZAIOT IIYMOBble H YAbTpPa3BYKOBbIE
kore6anus. Hlymbr uMMuTHPYIOT ABM:KeHUE cTaeK MEAKHX pbi6
H DTHM CaMbIM IIPHBAEKAIOT XHIIHHKOB.

Ha sTom npunnune paboraer 6AecHa-mpUMaHKa «MypMaH-
Ka» U JOHHbIH NMOMNAABOK «CaMOAYpP».
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Mhi y:xe ropopuAH o TOM, UTO KAaTALIMICS C ropbl KaMeHb,
BEPOATHO, MOACKa3aA HAelo cosjaHus koreca. Ono mpocto mo
CBOoel KOHCTPYKUHH, U Mbl He MBICAHM KaKOH-HHUGYAb ABHKY-
mwuiics arperat 6es xorec. Ho BoT mosiBHAMCH mararomue Ma-

wunbl. [lepBeHneM wux sABAseTcs waraloHH  9KCKaBaTop.
B nacrosimee BpeMs uaer paspaboTKa HOBbIX THIOB IATaOUIMX
arperatos. A. A. Pyccaxosckum u 3. A. Muxunsim nocrpoena
MOTOPHAS IIaramlas MOBO3Ka, HAIIOMHHAIOWIAs COPOKOHOXKKY.
[Tpoxoaumocts mMamuubt yausurerbHa. Ona npekpacHo aBH-
eTCs M0 OBPAKHCTOH M 6OAOTHCTOH MECTHOCTH.
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Jaxe HeyKAI0KHH MUHIBHH, XUTeAb AHTapKTHKH, 3aUHTe-
pEecOBaA HHKeHepoB. B yCAOBMAX CHeHBIX 3HM H 3aHOCOB
KOAECHDBIH TPAHCIOPT HENMPUTOZEH K MCIOAb30BaHHIO. |yT-TO
H «IpHUIIeA» Ha MOMOIUb MUHTBHH. | OPbKOBCKMMM MHKEHepaMu
y#e CKOHCTPYHpOBaHa CHETrOINpPOXOAYecKas MallMHA, MPHHIIMII
IBM2KEHHS KOTOPOH 3aMMcTBOBaH y muHreuHoB. Mamuna Mo-
2eT mepeABUraThca co ckopoctbio Ao H0 xm B uac.

OkxasbiBaeTcsa, CKOpAyNna OGbIKHOBEHHOrO KypPHHOrO silna
3aKAIOUaeT B cefe MHKeHePHbIH cekpeT. APXUTEKTOPHI H CTPOH-
tean 1. Jlakapa 3azaruch IeAbIO CIPOEKTHPOBATb 3ZaHHE
MeCTHOro TeaTpa 6e3 eIMHOH KOAOHHDBI. -3JaHHE TeaTpa AOAM-
HO 6bIA0 UMeTb (QopMmy rpomazmoro kymora. Ilpu pacuerax
0Ka3aA0Cb, YTO IPOYHOCTb TAKOTO COOPY:KeHHs 6yJeT HesHa-
yuTeAbHO#. K1 BOT TyT-TO Ha mOMOImb HPHIIAA CKOPAYNA Ky~
punoro siina. [TocAe TaTeAbHOro U3yYeHHA BBIACHUAOCDH, YTO
CeKpeT NMPOYHOCTH 3aKAIOUEH B TOHKOH DAACTHUHON MAEHKe —
mem6pane. Takas mem6pana (koHeuno, He U3 KypuHOro siina)
6bIAa HCIIOAb30BaHA CTPOUTEAAMH M AaAd OXMHAAEMbIH PE3yAb-
TaT: 3JaHHe TeaTpa 3aAyMaHHOH apXHUTEKTypbl OBIAO BO3BE-
zeno. [lpounocTp kKoHCTpyKuHMM obecrneuynBaArach 3a CYET BO3-
HHKAIOIIHX AHHHH BHYTPEHHEro Hamps:KeHHs, KOTOPbIE CO3Ja-
BaAH OGAerdeHHe APYrHM IAeMEHTaM APXHTEKTYPHOIO COOPY-
HEeHH.

Kax Bb aymaere, uem obecriedHBaeTcsi MPOYHOCTb 3EAEHOIO
Aucta? — 3a  cueT «IPOAYMAHHOrO» PACIHOAOMXKEHHs HepBa-
TYpbl AHCTa — TOHYAHmHX TPY6OUYEK, MO KOTOPHIM ABHKETCS
KAeTOuHbl coK. Msyuns amaTomuio Aucta u ero :uAKoBaHMe,
apxurtextop HepBH mpearoHA CTOMETPOBbIE MEPEKPBHITHA H3
LIeMeHTa TOALIMHOf Becero B 4 cM, KOTOpbIe 6BIAH HCIIOAB30BAaHbI
IIpH CTPOMTEAbCTBE BBICTABOYHOrO 3aAa B | ypuHe.

Oco6oii npounocTn gocruraer ceepuypmuiica auct. Crpon-
TeAM pa3paboTaAH NMPOEKT MOCTA, MPOUYHOCTb, AIKOCTb H H3s-
IECTBO KOTOPOTO 0GECMeYHBAeTCsA 3arHyTbIMH KpasiMH, TO €CTb
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MOCT NPEACTAaBAsIET CO60H TOUHYIO KOMHIO MOAYCBEPHYBLIErocs
AHCTA.

Hau eme npumep... ToT e AuCT u mAockue KocTH yepema
HaIOMHHAIOT 110 CTPOEHUIO IBYTaBPOBYIO GaAKYy.

[Ipounoctp Tpy6uacTbix KOCTeH ZOCTHraeTcs CBOEOGPA3HBIM
PACIIOAOKEHHEM 110 HANPABAEHHIO JEHCTBHS CHAbL Ts2KECTH
KOCTHBIX TepeKAazuH rybuaroro BemecTBa. E.cTb ganHble, uTO
OlipeAb, MPOEKTUPYS MAPHMCKYIO HALIHIO, UCXOLUA HMEHHO H3
3TOrO.

[Tpupoasa He TeprmuT apxUTEKTypHBIX H3AHLIeCTB. B3op ue-
AOBeKa Bce uamie obpamaerca k Heit. [lopaxaer Heo6bikHOBeH-
Has 1eAeco06pasBoCTb U 9KOHOMHOCTD, C KOTOPOH 2KHBbI€ CyIle-
CTBa CO3JAIOT CBOM OpraHuaMbl. Bosbmém, k npumepy, npocreii-
mMHu# OJHOKAETOUHBbIH PACTHTEAbHBIH OPraHH3M — ZHATOMEIO.

Pacrenre ozeTo B 1PoUHbIH KPeMHHEBbIH NaHIHPb, KOTOPbIH
noJ, MHKPOCKOIIOM IPEACTaeT B BHJAE 3aMBICAOBATBIX CTPOH-
TEAbHBIX ZeTaAeH, MHKPOGAAOK U IePeKPBITHH, Ha3HaueHHe
KOTOPBIX — CO3ZaHHE TNPOYHOCTH. JacTb 3THX mpucHocobAe-
HUH MoO:KeT 6bITb BONAOILEHA B METAAA, GETOH, MAacTMaccy.

B nAankTOHe KMBET MHOMKECTBO BHZOB OJHOKAETOUHBIX
OpPraHHU3MOB, HMEIOLIHX KPEMHHEBO-CTPOHUHEBbIH CKEAeT pas-
HOO6pasHoil koncrpykuun. Hanpumep pagnorspun. dtu kpo-
IIeyHble OPTaHU3MbBI SABASIOTCA [PEAMETOM TLIATEABHOTO H3Y-
4eHUs MHKEHEPOB-CTPOUTEAEH.

Tpyanyo u moka elle He pelIeHHYI0 3ajadyy [OCTaBHAA
npupoza mepei 6UOAOraMHM M HMHXKEHEpPaMM [0 BOIPOCY ZAAb-
Hell OPMEHTAL MM KHBOTHBIX. BOMPOC YCAOMHsETCA BBHAY
60ADIIOH CAOKHOCTH HCCAEJOBAHHN M TPYAHOCTSIMH H3YdYeHHs
TeX rpynn »KUBOTHBIX, KOTOPble MHrPHPYIOT Ha TpoMajHble
pacCTOSHUS.

C nomompbio MeToZa MeueHHs NTHUL YAAAOCh pasrazaTb Ha-
npasAenus ux murpanuil. Mseectumr caywan, korza mnrHubl
repeAeTaAd Ha THICAYH KMAOMETPOB OT MECT OGHTaHNs, IPUTOM
3HAYMTEAbHAst YacTb WX MyTH Aexara Hah Mmopsamu. Cymect-
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BYIOT ONpeJeAeHHble 3aKOHOMEPHOCTH MepeAeTa MTHI — OZHH
AETAT B MEPHUAMOHAABHOM, APYTMe — B IIHPOTHOM HAarpaBAe-
HHH.

Hsyuenn murpanuun muorux rpynn pni6. Yropb, nanpumep,
BBIXOZHT M3 peK 6acceiina Daartmiickoro Mops, nepecexaer
Araantuxy u nepecrurca B CapraccoBom mope.

Hssectubiit dpannysckuii 6uoror Ran-Anpu Mabp orme-
YaA, YTO KOIIKA BEPHYAACh B OM CBOEro XO35MHA C PACCTOSHHS
6 xuAOMeTPOB. 3aperucTpUPOBaH CAyYal BO3BPAlIEHHs KOWIKH
¢ 200-knAomeTpOBOro paccTOAHHSA, KOTOPOE OHA MPEOZOAEAd
3a TPH HeZeAH. | pUTOHBI M 2abbl ToXE «CTPEMATCA AOMOI».
Ormeueno, uto 3peHHe CyHIECTBEHHOH POAM B OPHEHTALMH He
urpaer. Hanpumep, Tputonnl, Aumennbie 3peHus, Bo3Bpala-
AMCb Ha «062HTble» MecTa. Donee cylmecTBeHHYIO POAb Hrpa-
10T OGOHSTEAbHDbIE BOCIPHATHS, TaK KAaK MNepepeska HEepPBOB,
MHHEPBHPYIOIWINX JaHHble OpPraHbl, 3HAYMTEAbBHO 3aTPYAHAAA
OPHEHTHPOBKY B MPOCTPaHCTBe.

Taxum o6pasom, MUrpHpYIOWIHE KHUBOTHBIE ZOAXKHDBI GBITH
CHa66eHbl TOYHBIMH HABHUTALHOHHBIMH MPHUCIIOCOBAEHHAMH,
MO3BOASIOIUMH HaXOAHTb Te HMAH ApPyrHe reorpaHuecKHe Ko-
opaunarel. Haruune Takux mpucrmocobaenuit sKcmepHMeHTaAb-
HO AOKa3aHO, MEXaHH3M 2Ke CaMOil OPHEHTHPOBKH OCTaeTcs
HeusyuennoiM. Jlo mocAezHero BpeMeHH CUHTAAOCh, YTO OPHEH-
THPOM NPH MHUTPALHUAX ABAAIOTCA BAMSAHMA MarHUTHOTO TOASL.
Oanako mocAeaHue ZaHHble TOBOPAT O TOM, 4TO, HAalpHMeEp,
OpMEHTaUMA y MNTHI OCYIUIECTBASIETCA [0 TOAOKEHHIO 3BE3j
M COAHIa 6AaroZaps HaAMUHMIO «BHYTPEHHHX yacoB». Acrpo-
HaBHTralHell O6bACHAIOT M MHTPAlMI0 MHOTHX BHAOB TOBepX-
HOCTHBIX pbi6. A Kak ke 6biTb ¢ rAy6okosozHpiMu? Buaumo,
34ech GOABUIYIO POAb HIPalOT OGOHATEAbHbIE OPraHbl U BbIpa-
60TaHHBIH «XEMO-UHCTHHKT>.

Ran-Anpu Mabp B coeit kuure «KusHp HacekoMbix» pac-
CKa3bIBAaeT O CMOCOGHOCTH OChI-aMMO(UABI O6HAPY2KHBATb MeA-
KMX 4YepBAYKOB, PacllOAOXKEeHHbIX B IAy6uHe nousnl. Besze, rae
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pOeTCs HACeKOMOe, MO:KHO HalTH uepBska. JlaHHble SHTOMOAO-
OB TOBOPSAT, YTO OpraHbl OOHapyKeHHs JOOBIYM Yy OChbl —
YCHKH, KOTOpble SIBASIIOTCA opraHom obousuus. Ho oxa-
3aA0Ch, YTO 4YepBb BooOlle He H3JaeT 3amMaxa H KO BceMY
[POYEMY AEHT I0J CAOEM IPEAOH TPaBbl H AHCTbEB, H3Jal0-
LIHX 3aMaxH.

CywecTByeT npeamnoaoxKesHe, 4To oca, HOCTYKHBas yCHKaMH
0 MOYBYy, CO3ZAaeT He3HAYHTEAbHble CEHCMHUECKHe KoAaeGaHHs,
KOTOpbIe OTPAa:KaIOTCSA OT 4YepBs H BOCIHPHHHMAIOTCA HaceKo-
mbiM. BosmozHo, oca cama BocnpHHHMaeT HHpPaKpacHbIe AYYH
HAH TIpeAcTaBAsieT co6OH CBOeO6PAasHYIO PajapHYIO YCTaHOB-
Ky. Bbiacuenne srtoro Bompoca BHecAo 6bI MHOrO HOBOTO
B TEXHHKY AOKAalHH.

Hsyuenve Bonpocos opHveHTauuM :KUBOTHBIX TOAbKO Haua-
aroch. CoszanHas B HacTosillee BPEMs MOJAEAb TAasa MKyKa —
3TO yKasaTeAb CKOPOCTH JABHIKEHHsS CaMOAeTa IO OTHOILEHHIO
K seMAe. CKoHCTpyHpOBaHHDbIE ABTONHAOT H FTHPOTPOH CMOZJEAH-
POBaHbI C NMPHCHOCOOAEHHH CTaGHAHBALHMH MTHL H HaCEKOMBIX
B IOAeTe.

Taxkum o6pasoM, H3yueHHe OPHEHTAUHH :KHBOTHBIX H ee
TeXHHYecKoe pelleHHe — 3aZaya OAHxaiwero 6yayuero.



Busas xumuuecrkas
Aabopamopu s

Pexy xusuu nuTaloT pasHbie MOTOKH. DTO CTPOMTEAbHBIE
MaTepHaAbl, aHeprus u uHpopmanus. Kax it teuer cam no ce-
6e, 4TOObI 3aTeM COHTHCh BMeCTe B OJHOH TOYKe BpeMeHH
H IPOCTPAHCTBA M CO3ZATb MOAEKYAY 6eAKa, U3 KOTOpOro mo-
CTPOEHO BCE KHMBOE. JTH yAHBMTEAbHbIE MPOIECChl COBepIIa-
IOTCSA B KAETKe — KHBOH XUMHYECKOH AabOpaTOpPUH.

B mame Bpems MccAeZoBaTeAbCKHe HMHCTHUTYThI paboraloT
He TOABKO B 06AACTH YHCTO GHOAOTMUYECKHX MpO6AEM, HO H 3a-
HUMAIOTCS H3Y4eHHEM «XHMHKO-TEXHOAOTHYECKHX» IPOLECCOB,
NPOUCXOAAIINX B KHBOH mpupoje. Iloryuennbie aanHble He-
COMHEHHO JBHMHYT BIepeJ TEXHOAOTHIO MHOTHX XHMHYECKHX
IPOH3BOACTB.

UeroBex kak M3BeUHDbIH YYEHHK MPHUPOABI JABHO MPEB30-
meA cBoero yuuTeAs. Hama nmpoMblIIA€HHOCTb MOAyYaeT Be-
[IeCTBa C TAKMUMH CBOHCTBAMH, YTO MPHPOJE OCTAETCA BO MHO-
roM TOABKO Ho3aBHAoBaTh. Ho B cAyuasx, Korza Heo6XozuMo
pelaTh OAHH H Te :Ke XHMHKO-TeXHOAOTHYECKHE 3ajayH, MaAb-
Ma NepBEeHCTBAa, KOHEYHO, NPHHAZAEKMT mpupode. llpusesem
npumep,

Ipearomenunit H. M. Dmmanysre MeTos mnoAyuenus
YKCYCHOH KHCAOTbI TMyTeM OKHCAEHMsi CeKHKEHHOro O6yTaHa
SBUACSH OCHOBOH CO3JaHMfl TIepejoBOro U 3IKOHOMHUUYHOTO
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TeXHOAOTHYecKoro mpouecca. Ilpouecc OKMCAEHHS NPOUCXOAMT
nox aasrennem B 50—60 ar. mpu Temneparype 150—200°
B GOABIIMX €MKOCTSX, H3TOTOBAEHHBIX H3 KHCAOTOYIOPHOIO
MeTaAAQ.

B npupose aToT e mpouecc OKMCAEHHS NMPOUBBOANT MH-
KPOOpraHU3Mbl, BblpalleHHble B napaguHOBOH cpeze.

Mpuorue xHBOTHbIE U PACTHTEAbHbIE OPTaHH3MbI CNMOCOGHBI
HaKalAMBaTb B CBOEM TeAe pa3HOOOpa3sHble peiKHe XHMHYec-
KHe DAEMEHTbl, YyCBaHBas HUX W3 IIOYBBI U BOJBL.

OTa cnoco6HOCTb HEKOTOPbIX BHAOB OaKkTepHid 6biAa HC-
[IOAb30BaHAa HEMOCPEACTBEHHO Ha MECTOPOXKAEHMAX [IMHKA
H MezM.

Ilponecc oboramenuss pya 3akAw4Haercss B CAejyIOLIEM.
BakTtepun oxucasior HepacTBOpuMblE B BOZE COezHHEHHs, cO-
JAepiKaliHe COOTBETCTBYIOLIUH MeTaAA, M MOAYYEHHBIH PacTBOP
MeTaAAa MOZAIOT Ha MOBEPXHOCTb. |akuM o06pasoM, IIpeaAo-
:KEHHBIH CII0cO6 JO6bIYH PYZbl He TPeOYeT COOpy:KeHHs WIAXT,
060raTHTEAbPHbIX (PabpHK, HY2i€H TOABKO NMHTOMHHK 6GaKTepuil
M YCTaHOBKAa AAs OTAEAEHMs MeTaAAa. |akoit meroz oboraie-
HHSl PyJ M UBBACUEHHS METAAAOB, mpuMeHeHHbid Ha Jertsip-
ckoM MeaHoM pyauuxe B CBeparoBckod obracTH, oKasarcs
3((eKTHBHee ¥ DKOHOMHYHee LIaXTHOTO MeToJa.

HaBectHo, uTo MHKPO6DBI OCYIIECTBASIOT MHOMECTBO «TeX~
HOAOTHYECKHX» MPOLECCOB, KOTOPble HEe I0J, CHAY XHMHUeCKOiH
npombrmaennoctH. [ putom onu 6picTpo «npuyuaorca» K onpe-
AEAEHHOMY BHUAY IHTaHHA.

Hcnoabsys aTo cBOHicTBO MHKpPOOPraHH3MOB, CTaAO BO3-
MOXKHBIM OUYMILeHHe HedTH OT 3acopPAIOUIHX HepTenpPoBOAbI
pemecTB. HekoTopbie MHKPO6BI [pPeBPAINAIOT 3TH BeLIeCT-
Ba B IPOAYKTbI, O6Aajarollve LEHHHIMH KOPMOBBIMH CBOMH-
CTBaMH.

HsBectHo, uTo B mpHpoae cyllecTByoT 6aKTepHH, Bbipaba-
ThIBAalOIIHE dAeKTpHueckHil Tok. Ilpu 3ToM mpoucxoaut pas-
AOzeHHe caXxapa Ha yIAEKHCABIH ras M Boay. Bssas ator npun-
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LMII 3a OCHOBY, yuyeHble H306peAn 6HO3AEKTpHUYECKHH 6aKTe-
puarbHbli 3AemenT Mownoctbio B 10 Barr.

A xomy He H3BecTHa pOAb BHTAMHHOB B :KHSHH OpraHH3Ma
M HX I[puMeHeHHe B xkuBOTHOBoacTBe? Hama xumuueckas
HPOMBILIACHHOCTb CHHTE3HPYET HEKOTOPbleé BHTAMHMHBI, HO 3TO
AoporocTosHil npogecc. A MHKPOOPraHH3MBI OCYLIECTBASIOT
aTy paboty 6picTpo u aemeso. Ouu CrOCO6GHBI H3 HEMHIIEBOTO
Cblpbsi CHHTE3HPOBATb MHIUEBblE MPOAYKTHI.

Oganaxapl BHHManHe XHMHKOB H OCO6EHHO XHMHKOB-TEK-
CTHABUIMKOB IIPHBAEK O6GbIKHOBEHHDIN MayK M ero mayTusa. Eme
B XVIII Beke 6biAn cBABaHbI MEPUaTKH M YYAKH M3 IayTHHBI
1 6BbIA CO3ZaH MMTOMHHK 1O pa3Beenuio maykos. Ho ara pa6o-
Ta OKasaAacb OueHb Tpyzoemkoit. Ha mpombrmaennyio ocHoBy
ZeAo He 6bIAO NOCTABAEHO, W TayTHHHAas TEKCTHAbHAA TPO-
MbliAeHHOCT (NMOZO6HO WIEAKOBOH MPOMBINIAGHHOCTH) He
BosHukAa. [lpaBaa, mayTuna ceiiuac HCIOAb3YeTCH B TOUHBIX
ONTHYEeCKHX mpubopax. A Me:ay TeM HHTH MAYTHHbI MOTYT
KOHKYpPHPOBaTb CO MHOTMMH MCKYCCTBEHHBIMH BOAOKHAMH.

Hutu nayrunst Hamuoro mpousee cTaAH, cTeKAa H HPUOAH-
#KaIOTCA K MPOYHOCTH ycuAeHHoro HeitroHa. Onu Aerku u ara-
ctruunbl. O AerKOCTH HMX FOBOPHT CAEAYIOIIHH (DAKT: HUTD, PaB-
Has 0 AAMHe 3eMHOMY dKBaTopy, BecuAa 6b1 Bcero 350 r. 3ua-
YHT, MayTHHA UMEET TaKHe CBOMCTBA, KAKMMH TEKCTHAbIIHKH
CTPEMATCA HAZEAMTb MCKYCCTBEHHble BOAOKHA.

[Tayx BoipabaTbiBaeT mayTHHY M3 GeAKOBBIX BelecTB. Ue-
AOBEKY 2Ke CO3AaTb BOAOKHAa M3 6eAKa MoKa He YAaAoCh.

[Tpsanabuble opranbl mayka pacnoAoKeHbl Ha 3azHeH 4acTH
6promka B Buge 6opogasox. CHHTE3 mayTHHDbI U3 AMHHOKHCAOT-
HBIX TPYII MPOHUCXOAHT B KPOBH, OTKYZa OHa B BHAE KameAek
[omazaeT B MeAesbl. B cAyuae Hazo6HOCTH NMayTHHHAA MHMHZA-
KOCTb BbIZABAMBAaeTCsi M3 Hee H Ha BO3AYXe MpeBpallaeTcs
B meAKoBHcToe BemiecTBo. CKpyueHHble B pacTBOPE MOAEKYABI
MayTHHbI, BbIXOAS Yepe3 OTBEPCTHS MPAAMAbBHOrO OpraHa, Kak
yepes (PUAbEPY, PACHPAMASAIOTCH B BOAOKHO. XapaKTEPHO TO,
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4TO CBOHCTBA M COCTaB PAAMAABHBIX H CHHPAABHBIX HHTEH
HAyTHHBI Pa3AHYHBI.

Pa3HoBHAHOCTDIO DAyTHHBI ABASIOTCA HMTH, B KOTOpPhIE
nayk o6BOAAKHBAET CBOIO 2KEPTBY, a TaKake KOKOH, 3alIHLIAIO-
muit sitgekaaaky ot Hemoroinl. Vlsyuenue mokasano, urto Bce
BHJBI MAYTHHBI PE3KO OTAHYAIOTCA JAPYT OT APYyra 1o XHMHYec-
KOH CcTPYKTYype.

CcTb WHTepecHas 6aboyKka — IIEAKONPsiZ, IyCeHULA KOTO-
poil 6e30 BCAKHX MAaIMH H3rOTABAHBAET LIEAKOBOE BOAOKHO.
CneuuarbHble 2eresbl HacekoMoro BbieArstoT 30-nporeHTHbINR
BOZHBIH PacTBOp (PUOPOMHA B CMECH C CEPULUHOM, TOXe Ger-
xoBoiM BemectBoM. Cozep:xHMoe :KeAe3 TNOCTYIAaeT U3 Hace-
komoro B Buze crpyiku. [logo6no nmayrune, :uaxocTb 3aTBEp-
ZeBaeT elle paHbllie, 4eM HCNAPHTCHA BCA Boja. B :xeaesucToit
KHAKOCTH MOAEKYAbl HAXOAATCA B CIHPAAbBHOM COCTOSTHHH.
[lpu BhiTAruBaHMM B CTPYHKY OHM PACHPAMASIIOTCH H OpHEH~
THPYIOTCA TMO X0y pacTs:enus. Kpome KpHcraarusupyio-
IHUXCA BAEMEHTOB, B (UOPOMHE HMEIOTCA apoOMaTHYeCKHe
amuHokHcAOTEl. OHH CO34aI0T HEYCTOHYHBOCTD BCeil CIHPaAH
Kk Boje. [loaToMy yxe eAe 3ameTHoe ee BbITATHBAHUE BeAeT
K MpeBpalleHUI0 B HepacTBOpHMYW (opMmy. B artom u sakaro-
yaeTcs MPOLECC MPEeBPALIEHNs KEAe3HCTOH MHAKOCTH B BOAOK-
Ho. 3jech KpoeTca Ba:KHEHUIMH CEKpeT 3aKOAHUPOBAHHOH HH-
dopmauuu ¢Ppubpouna.

€AOBEK elle He HayYHACS CO3JaBaTh HCKYCCTBEHHbIe GeA-
KOBble BOAOKHA. [lepBple MOMBITKH MOAMMepH3aUUU OZHOH aMH-
HOKHCAOTBI — 3TO y:Ke IIar K pelNIeHHI0 3TOH 3aMaHYHBOH
HzeH.

Y auBureabHnoit ocobenHocTbio obArazaer myk-6ombapaup.
B zByx oTaeabnbix xamepax (:eAesax) oH BbipabaTbiBaeT Be-
1IecTBa — THAPOXHHOH M MEPeKHCh BoZOpoza. Ecam xuBOTHO-
My I'PO3HT ONMaCHOCTb, OH CMELIMBAaeT ABa XHMHYECKHX BellecT-
Ba B Tpetbeil Kamepe. B pesyapraTe 6ypHOii peakumu mpoucxo-
IUT MHTEHCHBHOE BbIZEAEHHE KHCAOPOZA, H MOJ €ro AaBAeHHEM
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XKryuasi CTPys XWMHOHa Bbi6pacblBaeTcs M3 KaMmepbl, HAHOCS
CMEPTEAbHDbIH yZap MPOTHBHHKY.

Hsyuenne storo serenns paspemnt npo6remy xpaHeHHs
nepexucH Bogopoaa. Mccaezosareru mpeamoraraior, uto opra-
HH3M 2KYKa BbIPabaTbIBaeT BEUIECTBO, MPENATCTBYIOLIEE Pa3AO-
KEHUIO MePEKHCH BOZOPOJA.

ITpuposa B npouecce sBorrouun BbIpaGoTara MHOKECTBO
pasHoo6pasHbix npucnocobienuit. OZHUM M3 HHUX SBAseTCA
annapar AAs 3aLIMTHI U HaNMaZeHHS Y CKOAONEHAPBI. JTO HOY-
HOHM XMIUIHHK, CKPBIBAIOWIHHACA ZHEM MOJ KaMHAMH, B TpelIHHAX
ckaA. C HacTynAeHHeM TeMHOTbI MHOTOHO2KKA BBIXOZHT H3 CBOe-
ro YKPBITHA W HampaBASieTCA Ha OXOTY 3a HACEKOMBIMH M HX
AHUYMHKaMH, AOXKZeBbIMH uepBAMH. B kauecTBe «mopaxkaromie-
ro Opy:HMs» CKOAONEHApPA TNPHUMEHAET CBOeO6PasHBIH «razo-
MeT», PAaCMOAOMEHHDbIH y Kamzaol Hoxku musorHoro. «QOpy-
XKHe» MPeACTaBACHO ABYMs BHJAAMH KeAe3, pa3ZeAeHHbIX 3a-
nuparomel MbileH, KOTOpble BBIZEASIOT OCOGYIO MMIKOCTD.
B cayuae omacmocTH Mblmma cokpamiaercs M 2KMAKOCTb IOZ
ZaBAEHHEM BIIPHICKHBAETCSA B PACHOAOXKEHHYIO PAZOM IOAOCTD,
rae Haxoaurcs ocobbiit gepment. [log BAusHMeM (epMenTa
B pe3yAbTaTe CAOZKHDBIX XHMHUYECKHX NpeBpalleHuil o6pasyer-
c CHAbHeHmIHH s — UHMAHMCTBHIH BOZOPOA. DBbireras wus
HOKKH, OH MOAHHMEHOCHO HCIapsieTcs ¢ 06pa3oBaHHEM CMEPTO-
HocHoro o6iaka. Jo6biua mapaAM3yeTcs M CTAHOBHTCSH KepT-
BOH CKOAOMEHZPBDI.

CAM 2Ke OMAcHOCTb 3HAauUMTEeAbHa, cpabarpiBaloT Bce 360
rasomeroB. TakuM 06pa3oM, B 3aBHCHUMOCTH OT OMAaCHOCTH HAH
BEAHUHHBI KepPTBbl, MAOTHOCTb «OTHA» MeHseTca. Bor rzae
npHMep 3KOHOMHOTO H PallMOHAABHOIO HCIIOAb30BaHHA CPEACTB
3aIIUTHl M HaNaAeHHA.

OxaspiBaercs, cyuecTByeT 6oAee TPEXCOT BHAOB PbI6,
HCIIOAB3YIOIIHX JAAS 3alIHTbl W HaNaZeHHs IAEKTPHUECKHE
opranbl. KAeTKkH zaHHBIX 0praHOB CPaBHUBAIOT C DAEMEHTAMH
IAEKTPOXHMHYECKOH 6aTapew, B KOTOPOH XMMHuecKas dHeprus
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npeo6pasyercs B dAeKkTpHueckylo. Koa@@uuueHT moAresHoro
aelicTBHA TaKoil «6aTaper» BO MHOIO pas BblIIIe aKKYMYASTOpP-
HbIX GaTapeH.

YmecrHo 3ameTuTb, UTO APEBHHE PUMASHE HCIIOAb30BAAH
SAEKTPHYECKHE PasPsAAbl CKaTa AAS AedyeHHs HepBHBIX 3abone-
BaHUH.

['oBops o mpeBpawmennu oaHOro BHAA DHEPTMH B JPYroH,
HalpHMep XHMHYECKOH B MeXaHHYeCKY10, O6BIYHO CCHIAAIOTCSH
Ha «HCKYCCTBEHHDbIH MyCKyA». |akas cucTeMa 6bIAa BhepBble
co3jaHa AByMs IIBeHIapCKMMH yuenbiMH. Mpbimeunyio Tkaub
37leCb 3aMEHSAO BEIECTBO M3 FPYNIbl MOAEKYASIPHBIX THTaH-
TOB — IMOAHaKPHAOBasi KHCAOTA, H3rOTOBAEHHAasi B BHJE TOH-

yalmied AEHTDI.

B kucroit cpeze Aenra mpeacTaBAsieT co60H MHOMKECTBO
CKpY4YeHHbIX Hernodek. B meAouHo# e cpeze MOAEKYABI KHCAO-
Tbl MPHHHMAIOT OTpHuaTeAbHble 3apsabl. OaHoNMeHHDbIE 3aps-
Abl, BBAHMHO OTTAAKMBAsiChb, PACIPAMASIOT MOAEKYAY 40 CO-
crosiuua Aentol. CMeHa meAOYHOH cpeabl Ha KHCAYIO BbI3bIBAeT
o6paTHOe AeHcTBHE — CKpyuHBaHHe MOAeKYA. Ecan Takyro aen-
TY OTATOTHTb FPY30M, TO, CKPYYMBAsIChb U PaCKPyYHBAsCb, OHA
6yAeT MOZHUMATD H OMYCKAaTb IPy3, TO €CTb COBEPUIATb PaboTy.

Ectp gannbie, uto canTuMeTpoBas AeHTa, M3rOTOBAEHHAs
M3 IIOAMaKPHAOBOH KHUCAOTHI, noguumaer rpys secom zo 100 xz.

A CcKOABKO HHTEpecHOro TauT B cebe 2kuBas KAeTKa. Beab
3TO cBOeO6pa3HbIl XHMMHUYECKHH KOMOMHAT, TAe MPH O6bIYHBIX
YCAOBHAX H C TPOMaZHbIMH CKOPOCTSIMH IPOHCXOAHT OAHOBpE-
MEHHO OKOAO ABYX ThICAY XMMHYECKHX peakuuil. Bce peakmun
B MHMBOH KAeTKe NMPOUCXOAAT B MPHUCYTCTBHH KAaTaAH3aTOPOB.
Ceiiuac B uuCTOM BHAE BbIAEAEHO HECKOABKO AECATKOB (ep-
MEHTOB — GHOAOTMYECKHX KaTaAH3aTOPOB, CTPOEHHE KOTOPBIX

y2e H3BECTHO.
Hanpumep, yuenniM eme He coBceM siceH MeXaHH3M o6paso-
BaHHs KayuyKa II0J KOpPOH Kay4YyKOHOCHOro JepeBa TeBeH.
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Ho npu BBesenun onpezerennbix xumuueckux BemectB (Ka-
TAaAM3aTOPOB) B TKaHb ZepeBa KOAMYECTBO Kay4yKa YBEAHYH-
BAETCS W 3HAYHTEADHO YAYUIIAIOTCS ero KauecTBa.

A cKoabKo eire HEOObIKHOBEHHBIX H O CHX IO HEH3BECT-
HbIX IPeBpallleHHH COBepIIAETCH B 2KMBOM OPTaHH3Me IIOJ
BAHMSHHEM H PYKOBOACTBOM (EPMEHTOB — DTHX He3aMeHMMBbIX
«PEryAHPOBILUKOB» rKH3HeZeATeAbHoCTH. KoAHuecTBO e HX
B OpraHu3Me He3HAUHTeAbHO. A ecAH 6bI YZaAOCh MOAYYATb
ux B 60AbIIHX KoaMuecTBax? Kak 6b1 mraruyaa Bmepes Hamia
XHMHYecKasi NMPOMBIIMIAEHHOCTb, H3MEHHB Ha 6ase 3THX uyzec-
HbIX 6MOAOTHYECKHX YCKOPHUTeAeH XMMHYECKHUX peaKUHil MHO-
rie XHMHKO-TeXHOAOTHYECKHE IIPOIIECCHI.

Ouanolt ¥3 BaxHeHRmMHX NPo6AEM XMMHUYECKOH GHOHHKH sIB-
AsteTcl  npobaeMa  B3aHMMOPETYAHPOBaHHSA  3allOMHHAIOIHX
YCTPOHCTB U pasHOOGpa3sHbIX MEPEKAIOYAIOIIHX MEXaHH3MOB.
Camo coboit nousTHO, uTO 3Ta NpobAeMa JOAMHA peIIaTbCA
Ha MOAEKYASIDHOM YpOBHE.

B xuBoil KAETKe TaKHM 3aMOMHUHAIOIIUM YCTPOHCTBOM, Xpa-
HUTeAeM WHPOPMALUH, SBASETCA Je30KCHPHOOHYKAEHHOBAS
kucrora (AHK), mepesatunkom xe undopmanuu, sremeHTOM,
BbimoAHsIomuM «pacnopsxenusa» JHK, soicrynaer pu6ony-
kaennoBas kucaota (PHK). Onu xontpoaupyror o6pasoBanue
6eAKOBO# MaTepHH, PETYASITOPAMH K€ B JAHHOM CAydYae SIBAS-
JOTCH aKTHBHbIE GEAKH.

Hrak, nepBocrenennoit aazaueilt XHMHUECKOH GHOHHKH SBAS-
eTcsl 3ajaya YNpaBAEHHs NMOKa KaKOH-HHO6YAb OZHOU MOAeKY-
ASIpHOH AMHHMeH M CO3JaHHE CaMOPEryAHPYIOLLEroCsi TEXHOAO-
rHYECKOro mpolecca Ha ocHoBe o6paTHoit csizu. Ilo aTomy mo-
BOAy akKaiemuk B. A. OureaprapiT cKasaa, 4TO, <«XOPOLIO
usyunp asz6yxy JAHK u PHK, mpr nepefizem ot utenus xuuru
npupoabl K ee Hanucanuoo. Mpi ZonHineM ee CBoeH pyKoii».

U3z BbimeckasaHHOro MO2KHO BBIZEAHTb TPH 3ajadH, CTOS-
IHe mepej XMMHUeCKO# GHOHHKOH: MOAYYHTb pepmeHTH (6HO-
KATaAH3aTOPbI), KOTOPbIE TO3BOAAT 3HAYUTEABHO YCKOPHTD Psij,
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TEXHOAOTHUYECKHX MMPOLECCOB; MOAYYHTb CaMOOPHEHTHPYIOLIHe-
Cs1 MOAEKYADBI, KOTOPble CaMH MAH IIpH Y4YaCTHH 4eAoBeKa Ipe-
BpaTATCA B ONpejeAeHHble U3ZeAus (mayTHHa mayka M IIEAKO-
BOe BOAOKHO IIEAKONPsAZa); HAHTH «3AEeMEHTbI», CIOCOOHbIE
YIpaBAATb CaMOPEryAHPYIOLIHMHCS MPOLIECCaMH.

Otcroza He garek MyTb K MOAYYEHHIO HCKYCCTBEHHOM 2KH-
BOHl KAETKH, a OT Hee, MoxseT 6biTb, U k opranusmy. [lpasaa,
3ZeChb Mbl 3a6eKaAd CAHIIKOM JaAeKo Brepej.



DArexkmporHbie
kubeprHemuuecxue
ycmpoiicmsea u YmMcmseHHAA
JeAMeAbHOCNb YeA08eKa

YBaxaemptii unTaTeADb, ITepeHECEMCSI HA HECKOABKO MHHYT
B 6yaymee. Me:xnaranernpiii KocMHueckHit Kopabab co CKo-
poctbio 11 kM B cexyHay ABMiKeTcA B mMPOCTOpax BCEAEHHOM.
Ha 60pTy aToro cBepx3ByKoBoro u cBepxZaAbHero «aKCImpecca»
HaxoAaTcsi coTHH mnacca:xkupoB. OHH BBepHAM CBOM KHU3HH
B PYKH KOMaHZHMpa KopabAs.

Hagcrpeuy me:xsBesanomy kopabAo MuaTcs mHaccaxHpb
obpaTtHoro peiica. B xocmMuueckoM mnpocTpaHCTBe JBHKETCS
MHO2KCTBO METEOPHTOB M Jpyrux HebecHoix TeA. CropocTb
JABHM2KEHHS UX HEOObIYaHHO BEAMKA, TaK KaK CKOPOCTD JBHKEHHs
JBYX TeA, MYaIIMXCsl HaBCTpeuyy APYr APYTY, YBeAHUYHBAETCsH
BZABOE.

Uepes okHo, coeaunsiomee KabUHy BKHMIaKa C NaccazKup-
CKUM CaAOHOM, Mbl BHJHUM Hampsi2keHHble M COCPeJOTOYeHHbIE
AHLA YAECHOB DKHIA2Ka, UX YBepPeHHble M YeTKHe JBHKEHHS.
B uarromumaTopax MeabkaroT HebecHbie Tera. EcTb AM ocHo-
BaHHs OMacaTbCs CTOAKHOBeHHsi ¢ MerTeopuTtamu. Cmomer An
KoMaHZHp 6bICTPO CpearHpoBaTb Ha COAM:eHHe M YATH OT
OnacHOro croAkHoBeHHsi c Mereoputom? Ho Anma maccaxu-
poB cnokoinbl. KopabAb mpoZoArrkaeT cBoH MyTb K MeCTy Ha-
3HaYeHUs.
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Koneuno, ckopocTp peakiuM YeAoBeKa II0 CPaBHEHHIO
€ KOCMHYECKHMH CKOPOCTSIMH HEZOCTAaTOYHA, 4yTo6bl mpeaympe-
AMTb CTOAKHOBEHHe C JBHKYUIMMHCS HeGecHbiMH Teramu. Ho
noyeMy AHIIA [ACCa’KHPOB CIOKOMHDbI, YTO TapaHTHPYET HX
6e30macHOCTD ?

OxasbiBaeTcs, Ha 60pTY MeKNAAHETHOTO KOPaBAS yCTaHOB-
AeHO KHO6EpPHETHUECKOE YCTPOHCTBO, CIOCOGHOE pemlaTh 3ajayuH
B ThICAUHbIE ZOAM ceKyHabl. [IpeRocxoas BO3MO2KHOCTH uyeAo-
BEYECKOT'0 OpraHM3Ma II0 CKOPOCTH PeaKUHUH Ha BHEIIHHE BO3-
aeiticTBHA, KUGepHETHUECKHH ammapaT OKa3biBaeT HECOMHEHHO
rpoMajHyio MOMOILb YeAOBEKY B pelIeHHM MHOTHX 3ajay. Ye-
AOBEK MOXKeT OLIM6AaTbCs, COMHEBAaTbCH, HAKOHEI YCTAaBaTh.
U Bce aTo mary6Ho ckaspiBaeTcs Ha TOYHOCTH H CKOPOCTH pe-
IeHUss TOH MAM MHoii 3ajaun. KubepHeTuueckoe ycTpoilcTBO
AHMIIEHO DTHX HeZoCTaTKOB. BoT nmouemy B mameMm pacckase uAe-
Hbl SKMIAXKa CIIOKOHHBI, a MaccazHpbl He COMHeBalOTCA B 6€30-
[ACHOCTH KOCMHUECKOTo peiica.

Bosnukaer Bonpoc: «Kak ato ueroBek, o6ragast BbICOKOOP-
raHH30BaHHOH MaTepHel — KOpPOH GOABIIHX MOAYLIApHH, Mo-
2KeT 6bITb B HEKOTOPDLIX CAYYasX MOZMEHEH HeXKUBbIM OpraHH3-
MOM — MAIIIHHOH ? »

Her comuenus, uto gopMupoBaHHe, pa3sBUTHE H COBEPIIEH-
CTBOBaHHe HEPBHOH PEryAANHH OpraHH3Ma MPOUCXOZHAO H IPO-
HCXOZHT TmoJ Bo3JeHcTBHeM okpyxamomeli cpeab. Ckopoctb
BO3JefCTBUSA BHeIIHEH cpeAbl Ha OPraHH3M HALIMX IPEAKOB He
TpeBbIIIaAd 4eCATKOB KHAOMETPOB B yac (CKopocTb BeTpa, Tede-
HHe pekH, Ger XKHBOTHOTO, MOAeT KamHsi # T. &.). Ilosromy
OpraHM3M YeAOBeKa B IPOLECCE SBOAIOLHH MPHCIOCOOHACH
pearupoBaTb C TaKoH CKOPOCTbIO HAa HHPOPMALIHIO, NMOCTYMAl0-
Y0 U3 OKpYy2Kalollell BHeUIHeH cpexbl.

Kaxk noxasaAn MHOro4HCAeHHbIE ONbITbI, BpeMs OT MOMEHTa
AeHCTBHA pas3jpaxHTEAs] 4O OTBETa Ha HEro HCYHCASIETCS JO-
ASIMH CEKYHZbI, 3aBHCHT OT CHAbI pa3sApa:{MTeAss M CKAAAbl-
BaeTcsi M3 BPeMeHH, 06YCAOBAEHHOTO CKOPOCTbIO BO3HHKHOBe-
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HHsA BO3OYXJEHHS B peLenTo-
pax, BpEMEHH NPOBEJEHUS ero K
LeHTPAaAbHOH HEPBHOH CHCTEME,
BpeMeHH 1mepepabOTKH  HAHM
OLEHKH €ro U BpeMeHH ob6paT-
HOTO NPOBeJeHUs] HEPBHOIO UM-
nyAbca K paboTalolieMy opra-
ny. Bpems sarpaunBaercs u Ha
HCIIOAHEHHE TOH HAH HHOH MH-
popMalHH.

Becv nyrp, mo koropomy
uzer uH@opmauus (Bo36yxAeHHEe), HOCUT Ha3BaHHEe pedAek-
TOPHOH AYFM M CXEMAaTHYECKH COCTOUT M3 MATH YacTeil.

Ba:xueiimeit uacTpio ee sABASETCA CKONAeHHe HeHpPOHOB,
CKOHIIEeHTPHPOBAHHbIX B CEPOM BELLECTBE FOAOBHOTO M CIIMHHO-
ro mosra. [lpu mMukpockonmuueckom MsydeHuu HefipoHa B HeM
BBIZEASIIOT TEAO M OTPOCTKH: OXMH HAM JBa AAMHHBIX aKCOHa
M MHO2KECTBO KOPOTKHX, BeTBAIMUXCSH ZAeHApHuToB. Jenapurst
HMEIOT ZAHUHY OT ZOAeH MHUAAMMETpA JO CAHTHMETPA M CAYKAT
COeZMHSIOIIMMH 3BEHbSIMH OZHOH HEPBHOH KAETKH C JPYroH.

B nporuBonoromHOCTD AeHAPUTAM aKCOH YEAOBEKA AOCTH-
raer B AauHy g0 1,5 m. CoBokymHOCTb HECKOABKHMX aKCOHOB
U COCTAaBAsIET HEPBHblEe BOAOKHA, KOTOpble 06pasyIoT NPOBOAsS-
LIMe MyTH, OCYILECTBASIOIIHE CBSI3b PELENTOPOB C OIpeAeAeH~
HBIMHM yYacCTKaMM LEHTPAaAbHOM HEPBHOH CHCTeMbl M obecreyu-
BaoLIMe pPeaKLHH TOrO MAH MHOrO OpraHa M opraHusMa B le-
rom. HasBanmble yyacTkM M COCTAaBASIIOT HEPBHYIO CHCTEMY
opranusma. CaeZoBaTeAbHO, MPH TOMOIIM HEPBHOH CHCTEMBI
OCYIECTBASIETCS CBsI3b OTpaHU3Ma C OKPY2Kalolled BHeLIHeH
cpeaoH, CBA3b MexJy OpPraHaMH, HX CHCTEMaMH, MPOHCXOLUT
PETYASLMS U KOOPAMHALMS BCEX H3HEHHO Bax<HbIX (PYHKUHH
OpraHusma.

Ouanum u3 CcBOHCTB HEPBHOH CHCTEMBI ABAAETCS MPOBOAH-
moctb. [losTomy pasapaxkenne, Bo3HHKIIEe B BOCHPHHHMAIO-
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mem anmapare (pementope),
pacmpocTpaHseTcsl o HepPBHBIM
BOAOKHaM B BHJE HEPBHOTO HM-
nyAbca, CKOPOCTb KOTOPOTO ZoO-
cruraet ot 0,5 g0 150 M B ce-
KyHZY.

OrBeTHass peakuus opra-
Hu3Ma Ha pasgpamenue (ped-
AEKC) MOZKET 6bITb AHLIb MPH
HAaAHYUU L EAOCTHOCTH pedAeK-
topuoit ayru. [lpu Bhmagenuu
OJHOTO H3 YYaCTKOB ee peIAeKc
He OCYILECTBASIETCS.

3HaHHe Bcex 9THX CBOHCTB HEPBHOH CHCTEMBI JJaA0 BOBMOK-
HOCTb HX TEXHUYECKH CMOZEAHPOBATD.

Y nac B cTpane u 3a py6exom mnpezAo:eH pAA MoAeAeH
Heitponos. CaMbIMH pacnpocTpaHeHHbIMH SABASIIOTCS AaMIIOBbIE,
TPaH3UCTOPHBIE H MAarHATHbIE MOZJEAH, a TaKike MOJEAH Heiipo-
HOB C HCIIOAb30BaHHEM DAEKTPOXHMHUYECKHUX H TeMIEPATyp-
ubix siBAeHuil. K mocaeznum oTHocHTCS Tak HasbiBaeMbIH Heii-
puctop. AKTUBHOH wyacTbio mpubopa ABASETCA NMAACTHHKA M3
TEPMHCTOPHOTO MaTepuara. Psgom c Hell pacmoraraercs Hako-
MUTeAb dHEPTHH — KoHAeHcaTop. | Ipu Bo36yxAeHUH BbiAEAse-
Masi 9HepreTHYecKas TENAOTa HarpeBaeT ONpeJeAeHHbIH ydac-
TOK TePMHCTOPHOH NAAcTHHKM. Harperpiil yuacTok BbisbiBaeT
BO36Y:KJeHHE PAZOM A€XKaIIMX YYacTKOB, OHH BO30YHJZAlOT
cocelHHE, H, €CAH TMPOCAEZUTb BeCb XOJ MECTHbIX Bo30Oyxze-
HUH, CAeAYIOLIHX APYT 3a APYroM, BbIPHCOBBIBAeTCs KapTHHA
ABHKEHHS BOAHbI BO36y2XJAEHHUS.

Cucremnr MozeAell HeHPOHOB HCHOAB3YIOTCS HPU MPOEKTH-
pOBaHMM MOZeAeH 3amOMHHAIOLINX M  CYETHO-PEeMIAIOUIHX
yerpoitcts. Ha aToit ocHoBe cosAanb MalIMHbL — nepUenTPOHDI,
HMMHTHPYIOIIHE HeKOoTOpble (PYHKUHHM MO3ra — «pacrio3HaBa~
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HHE», «CaMOOPTaHHU3AUHUIO»,— CKOHCTPYHPOBAHbI «UHTAIOLIHE»
MallMHbl, AHAAM3ATOPbl PEYH U MHOTHE pYrue.

Hauanrom pedrextopHo# Ayrn sBAseTcs nepHdepHuecKHH
Y4aCTOK BOCHPHHMMAIOWIMX HEPBHbIX OKOHYaHHUH, a KOHLOM —
pearupyiomni opras.

0 cBoell npupoje pedAeKchl GbLIBAIOT YCAOBHble H 6es-
ycaoBubie. DesycaoBHble pedaeKkchl — BpoKAeHHbIE, MEPEAAIOT-
Csl M0 HACAEACTBY M OTHOCHTeAbHO mocTosHHbL Ilpocaezutb
o6pasoBaHde 6€3yCAOBHOro peaeKca Ayullle BCETO Ha CITHHAAb-
HOH AATYIIKe, KOrZa XOPOLIO OGHApPY:KHBAETCS MeXaHHYecKHH
xapaKkTep ABHraTeAbHoro pedaexca. Hanpumep, npu pasgpa-
JKeHHH AANKH KHCAOTOH HAH MeXaHUYeCKHM BO3JeHCTBHeM
NPOHCXOAMUT CrH6aHHe MAH pasrHbaHHe ee.

Huxeneproit MoZeAbio 6e3yCAOBHOTO pe(pAeKca SBAAIOTCS
aBTOMAaThbl JAS BbBIZAYH CIIHYEK, Fa3MpPOBaHHOH BOJbI, pacTH-
TEADHOTO MacAa, TeTpajed M ApPYyTHe.

320 aer ToMy Hazaz ()paHUY3CKMH MaTeMaTHK, (QHAOCOD
u Hatyparuct Pene [lekapT BbicKasaa MbICAb, YTO 2KHBble
OpraHH3Mbl MOZOGHBI ABTOMATaM M MeXaHH3MaM, a X JAesTeAb-
HOCTb HasBaA oTpaxeHHO# (pedAeKTOPHOH), BHAUHT, 3aBHCH-
Moil oT BoszeHCTBHil oKpyxalomeit cpeabl. |akum ob6pasom,
Jexaprom 6b1A0 CPOPMYAHPOBAHO MeXaHHCTHUECKOE IOHSTHE
o pepaexce. [Togo6no Hoiorony, HabAroaasuemy 3a nazaiomium
A6AOKOM M OTKPbIBIIEMY 3aKOH BCEMHPHOrO TSTOTEHHS,
P. Jlekapr cpopmMyAHpOBaA IMOHATHe O pedAaekce, HabAOAast 3a
qonranamu Trouabpuiickoro napka. Cexper QoHTaHa cocTOsA
B CAEAYIOILEM.

Ecan npoxoxuil, moazxoas K (OHTaHy, HACTymaA Ha 3amac-
KHMpOBaHHYIO NeaAb, HauHHaAa 6uTb cTpys Bozwl. Ilpu Haxa-
THH Ha HeZaAb HATATHBAAHMCh TPOCHI, OTKPbIBAaIOIIHE KAamMaH.
[Tozo6uoe, ropopur P. [Jexkapr, npoucxoaur B KHBOM
opranusme. [Ipu ykore B pyKy HepB HaTATHBaeTcs, OTKPbIBAET
KAamaH, U ;KHBOTHbIE «JYXH» MO3ra IOCTYHAlOT K COOTBET-
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CTBYIOIIMM MblmmaM. Mpllbl pasayBalOTCs M YKOPauHBAIOT-
s, YTO MPUBOZHUT K NMOAAEPTHBAHHIO KOHEUHOCTEH.

0 NMPH HAAMYHH TOAbKO 6€3YCAOBHBIX pedAeKcoB opra-
HHU3M He MOT 6bl TaK YYTKO pearipoBaTb Ha H3MEHSIOLIHECS
yCAOBHs BHewHe# cpeabl. JTO AOCTHraercs 3a cueT o6paso-
BaHUA M BbIPAGOTKH YCAOBHBIX PEdAEKCOB.

. M. Ceuenos BnepBbie yKasaA Ha pOAb pedAeKCOB
B AEATEADHOCTH TOAOBHOTO MO3ra. Y ZaA€HHE Y *KHBOTHDBIX KOPbI
6OABIIMX TMOAYIIAPHE MpeKpamaeT yCAOBHOPEPAEKTOPHYIO zes-
TeAbHOCTb. (liHBOTHOE He pearupyeT Ha NMHILY, Ha OMAaCHOCTb,
He OTAMYAET XO35SHHA OT MOCTOPOHHErO YEAOBEKA, CTAHOBHTCS
coBepmenno 6ecriomomtubiM. CaezoBaTeabHO, y BbICOKOOpTra-
HH30BaHHBIX OPTaHU3MOB KOPa SIBASETCS MAaTePHaAbHOH OCHO-
BOH YCAOBHOro pedAekca. 3zech IPOMCXOAUT 3aMbIKaHHe
(06pasoBanue) HOBbIX BPEMEHHBIX CBSI3ell OpraHH3Ma C BHeI-
Hell cpejoH.

Uro6b1 06pa3oBaTb yCAOBHDBIH pepAEKC, YCAOBHBIH pasapa-
xuteAb (HanpuMep, CBET) HEO6XOAHMO MOZKPENASATb 6€3YCAOB-
upiv (nmuwma). IlocAe HeckoAbKHX MOBTOpeHHit TakMX coueTa-
HHH KHBOTHOE BbIZEASIET CAIOHY Ha CBET.

Jo 1935 roza cymecTBoBaA HPHUHUHI TpPEXdAEMEHTHOH
pedAeKTOpHOR Ayru — pasapakeHHe, IEHTP, OTBETHas peak-
uus. Coserckuit yuenniit npogeccop II. K. Anoxun Bnepsore
BBEA MOHSATHE O YETBEPTOM DAEMEHTE AYTH — 06paTHOH CBA3H,
HAH o6paTHOH a@epeHTalHH, KOTOpas BKAIOYAET MOHATHE
06 3()PEKTHBHOCTH M I11eAeCO06Pa3HOCTH ZAHHOTO AEHCTBHSL.
STo 3HAUMT, YTO HePBHAS CHCTEMA HE MOKET OGECHEYHTb MOA-
HOH peaKIIMH, IEAOCTHOTO JAeHCTBHS, He IOAYYUB CHIHAA
O TPABHABHOCTH BbIMOAHEHHS MPEABIAYIHX «KomaHa» (kak
ce6si «UYBCTBYIOT» MBILIIbI, XKEA€3bI, TO €CTb BCE HCIOAHH~
TeAH).

INMpunnun o6patHoit cBA3M 6bIA 3aMMCTBOBAH MaTeéMaTHKa-
MH, MH2KEHEpaMHM M B3AT B KauyeCTBe OCHOBOIOAATAIONIEro MO-
MeHTa KHOepHETHKH.
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Hanpumep, 8 Coserckom Corose u Bo MHOTHX 3apy6exHbIX
CTpPaHaX CKOHCTPYHPOBaH pPAA MoZAeAeH KHBBIX OPraHH3MOB,
croco6HbIX «BbipabaTbiBaTh pedArexchl», «obyuatbcs». Hau-
60Aee PACIPOCTPAHEHHBIMH SBASIIOTCA MOJEAH «yepenax», Mo-
crpoennnie 8 CCCP, Aurauu u CILA, Hcrounukom saexrpu-
YyeCcKOH BHEPrHH TAKOH MOJAEAH SIBASETCS aKKYMYAATOP,
npuBoAsmHui B JAeilicTBHMe aABa 3aekTpoasuraters. Ozun
JBHraTeAb CoOBLIAET uYepenaxe MOCTYHNATEAbHOE JBH2KEHHe,
Apyroil — BpalaTeAbHoe. B KauecTBe UyBCTBUTEABHBIX BOCIIPH-
HHMAIOIIUX «OPraHOB», PELENTOPOB, HCIOAb30BaH (OTOIAE-
MEHT, JalOLIMil OTBETHYIO PEaKUHI0O HAa CBET, U KOHTAaKTHOE
YCTPOHCTBO, 3aMbIKAIOLIEECS NMPU COMPUKOCHOBEHHH C MpeaMe-
TAMH M NPH ABHEHHH MO HAKAOHHOH mAockoctd. Bech mexa-
HH3M MOMeILEH B KOPNYyC, HAMOMHHAIOWIMH YTIOT, a «OpraHaMu»
nepeaBH:KEHHsT ABASIOTCA KoaecHkH. Ilpu BcTpeue c TsmeAbIM
MPENATCTBHEM KOHTAKTHOE YCTPOHCTBO 3aMBbIKAETCH M «yeperna-
xa» 06XOAHUT €ro, Aerkue rMpejMeTbl He SBASAIOTCH TIOMEXOH AAS
ABM2KEHHS, U OHa OTTaAKMBaeT ux Kopmnycom. Ilpn asu:kenun
MOZEAb «BbI6GHMPAET» FOPH30HTAABHYIO NMAOCKOCTb, TaK KaK Ha
HaKAOHHOH IIAOCKOCTH BHOBb cpabaTblBaeT «KOHTAaKT». B TeM-
HOTE OHAa «MEYETCS», MPOAEABbIBAsL CAOXKHBIM NyTh [0 HaNPaB-
AGHHIO K HCTOYHHMKY CBETa, a [PH CHABHOM OCBEIEHHH «ue-
pernaxa» MOBOPAaYUBAET B 06PATHYIO CTOPOHY.

MoaeAb HaxozHUT CBOIO KAETKY, B KOTOPOH 3a:KUraercs
AAaMIIOYKa C ONpPeJeAeHHOH HHTEHCHBHOCTbIO ocBemieHHs. Ecau
HY?KHO, OHa caMa TIOAKAIOUaeTcs K 3apsiHOMY HMCTOYHHKY
M CaMOCTOSITEAbHO OTKAIOUAeTCs. B 3To BpeMs racHeT Aammou-
Ka, OCBeINAIoMas KACTKY, H «uepenaxa» Bbixoaut us Hee. Mo-
ZeAb «ysHaeT» cebs B 3epKare H JOATO MNepeABHraeTcs
pPAZOM.

OuaHoBpeMeHHOEe Bo3aeHcTBHe «pasapa:kuTeAeit» (3Byka
M CBETa) TOXi€ MPHUBOAUT B ABHKEHHE «UEPENaxy», €CAH B Ka-
yecTBE BOCHPHHHUMAIOUIHX MEXaHHM3MOB MPHUMEHHTb MHKPO(OH
u doTodreMenT. VlsoAMpoBaHHOE BAHAHHE TOABKO 3ByKa 3ddeK-
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ta He gaer. HeoanokparHoe :Ke coueraHue cBeTa U 3ByKa Bbipa-
6aTbiBaeT ONPEJEAEHHBIH «OMNBIT», M «KHBOTHOE» pearupyer
Ha 3BYK, He MOJKPENAEHHBIH CBETOM.

pUBEJEHHAS B KayeCTBE MPHMepa «Uepenaxa» MOZEAHPYeT
6e3yCAOBHbBIE H YCAOBHbIE pedAeKchl.

Ckoabko omacHocTH TauT B cebe mnpolecc HM3BAEUEHHS
CMEPTOHOCHOTO Tpy3a H3 3eMAH H PasMHHHUPOBaHMA ero. Beab
HeAapoM TOBOPST, YTO MHHep OIIHMOAeTCs pa3 B KHU3HH.

Uro6n1 o6esomacuth paboTy carepoB, BOGHHbiE CHeIHaAMC-
Thl NPEJAOKHUAM HOBYIO MOZeAb pob6oTa-MHHepa, HCIbITAHUS
KOTOPOro yaxe 3akaHuHBaioTca. Po60T «MOAXOAMT» K B3PbIB-
yaTKe, GepeT ee «pyKaMH» M OTHOCHUT B 6e30mMacHoe MecCTo.

U Bce xe uu 0AHO M3 HOBeHmHX KHGEPHETHUECKMX CUETHO-
pelIajoIIUX YCTPOHUCTB MO CBOMM BO3MO2KHOCTSIM H HaZE€XKHOCTH
He MO2KET CPAaBHHUBATbCs C «PEINAIOLIMM» YCTPOHCTBOM 4YeAO-
Beueckoro mosra. Uem croxHee cTpoeHHe MaIUMHbI, TeM 60Ab-
e B HeH PasHOOGPA3HBIX MEXaHH3MOB H BbIlIe BEPOSITHOCTDb
noromxu. Orcroza BosHukaeT npob6rema HazexuoctH. K mer
COMHEHHSI, YTO YCHAHSIMU yUeHBIX dTa npobreMa 6yzer pemieHa.



Heucroavsosannvie
803MOMKHOCTNU

.BosmoxnocTH mnpupoanl moucTHHe HeMcueprmaeMmbl. llpu-
rASAMTECh BHAMaTeAbHee K :KHBBIM CYLIECTBAM M Bbl Haiizere
MacCy HMHTEpPECHEHIIUX 0COGEHHOCTEH.

B npeabizymux raaBax roBopuAoCh 0 MOAEAMPOBAHHM Op-
raHOB 2KMBOTHBIX, NPHBOAHAMCh IPUMEPbl CO3JAHHA IEAbIX
CHCTeM NPH60POB, HMMHTHPYIOIIMX OpPraHbl YYBCTB M T. A.
Ho cymectByer eme mHoxecTBo Hepeurennbix Bompocos. Ks-
BECTHbI YAMBHTEAbHbIE MPHUCIOCOBAEHHUS :KUBOTHBIX, MEXaHU3M
KOTOPHIX ellle He PacKpPbIT.

Kasanroch 6b1, yeM MOryT mpuBAeYb BHHMAaHHE OGBIKHOBEH-
Hble MOKPHIbI, OGHTAIONIHE BO BAaxHBIX MecTax. Ilo zaHHbIM
soororoB Aeiigenckoro yuusepcutera ([oaramams) Moxpuna
HaJeAeHa CIIOCOGHOCTbIO UYBCTBOBATb H3MEHEHHE BAAXKHOCTH
armoceppr. Opranbl  «BAaKHOCTH» MOKPHIBI HAaXOAATCH
y ocHoBaHus ee Hoxek. CBoeo6pasHble «THFPOMETPBI» MpPeJ-
CTaBAeHbI 6YropKaMM, MOKPBITBIMH TOHKOR KoxHIeH, K KOTO-
PBIM MOAXOAAT HepBHbie oKoHuanus. Ha Teae Mokpuun takux
«rurpometpoB» okoro 100. Tomkas kommuuma HazexHo samu-
maer «pu60p» OT BOAbI, HO OGECMEUHBAET JOCTYN BO3AYyXa
K HepBHbIM OKoHuaHHAM. [lozo6Hble opramni uyBCcTB, pearu-
pylollMe Ha H3MEHEHHe BAA:KHOCTH aTMoc(epbl, 06HAPYKeHD
U Yy HEKOTOPDbIX BHOB KYKOB.
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Kak Bpl aymaere, kakyio poAb MrpaloT H3BHAHHBI YIIHOH
pakoBHHbl ueroBeka? OkasbiBaeTcs, OHM TOMOTraioT ompese-
AMTb MECTOMOAOXKEeHHe HCTOYHHKA 3ByKa. BosmomubiM mpume-
HEHHEeM DTOTr0 CBOHCTBA B BHJAE KOHCTPYKLHMH TaK Ha3bIBaeMOTO
CHHTETHYECKOI0 «HApYMKHOrO yXa» MOTyT 6bITb YyCTpoiicTBa
ZAAsT HOABOJHBIX AOZOK.

A cKxoAbkOo 6€CHOKOHCTB MPHHOCHT CYAOXOACTBY MEAKO-
Boabe. Mexay Tem BbIXoa MOMET GbITb HaiiZleH, eCAH CKOH-
CTPYHPOBATb MEXaHH3M, 06AAZAIOLIHH CIOCOBGHOCTHIO ABUTATD-
Cs 0 NOBEPXHOCTH BOJAbI, KaK NayK-BOZOMEPKa.

O HencuMCAMMbBIX BO3MOMKHOCTAX, KOTOpble TAaHT B cebe
HNPUPOJA C TOYKH 3PEHHs] UX TeXHHUYECKOI'o HCIIOAb30BaHHs, Iro-
BOPAT W Takue (akTbl. VlsBecTHO, uTo 06bIuHBIE AOKaTOp He-
IPUroZeH K MCHOAB30BAHHUIO €ro Moj Boxoil. A BoT He6oAbIIAs
HHADbCKasi pbi6a MOPMHPYC, HAH AAHHHOPDBIA, HMEET CBOeo6pas-
HBIH AOKaTop, 6€30TKasHO PAGOTAIOILUII B TOAILLE BOAbI. IJTa
3arajixa He ZaeT MOKOS pajguOMH:KeHepaM. Y HHABCKOTO MOPMH-
pyca B XBOCTe HAXOJZHUTCSl «T€HEPATOP», H3AYUAIOLIMH DAEKTPO-
MarHuTHbole koAebanus. PacnpocTpaHssch B mHpocTpaHCTBe,
BOAHbBI OTPAa’KalOTCs OT BCeX NPEAMETOB M YAABAHBAIOTCS OCO-
6pIMH OpraHaMH, PAaclHOAOZEHHBIMH Y OCHOBAHHS CIIMHHOTO
naaBHuka. BuguMo, nosToMy sTa pbiba CYUMTAETCA TPYAHOYAO-
BuMoii. OHa 4yBCcTByeT HaAMuUMe ceTH, PbIGOAOBHOTO KPIOUKA
C MPHUMAHKOH, pearupyeT Ha MPUOAMKEHHEe MATHHTA.

Hsyuenne croeobpasHoro «aokatopa» MOpMHpPyca M Apy-
rux poi6 MO2KeT 06OraTUTb HAYKY M TE€XHHKY HOBBIMH IPHHIH-
NaMH KOHCTPYHMPOBAaHMs allapaToB AAsi THAPOAOKALHH.

B Tponuueckux padionax AMepuKH O6UTAIOT AETydYHE Mbl-
HIM-pbIGOAOBBI, KOTOpble OOHAPYKHBAIOT [JA0OBIYY CKBO3b
CAOH BOADBI C MOMOLIbIO YACTOTHO-MOAYASUHOHHBIX «COHOPOBY.
CraBuTcs BOmpoc 0 IpUMEHEHHH MOJEAeill dTHX IPHCHOCO6Ae-
HUH PYKOKPBIABIX JAASl «IIPO3PEHHS» AWOJeH, YTPaTHBIIHX
3peHue.
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Coscem HezaBHO yueHble 0O6HAPYKHAM, UTO BOAOCKH AAmoK
OGBbIKHOBEHHOH KOMHATHOH MYXH — 3TO MTHOBEHHO JAeHCTBYIO-
mas xuMHudeckas Aabopatopus. Easa Tponys aankamu mosepx-
HOCTb NpeJMeTa, HaceKOMOe yxe NOAYYaeT AOCTOBEpHbIE JaH-
Hble O cocTaBe M CBOHCTBax ero. Bor aTo wuHauKaTopbl, He
npaBja AH?

Yuenbix gaBHO BOAHYeT BOMPOC, KAK OPHEHTHPYIOTCH KH-
BOTHbIE M 0CO6EHHO NMTHUBI B npocrpaHcTBe. Kak onnm Haxo-
ast gopory «zomoit»? Ilo kakomy «kommacy» 6ypesecTHHMK
AeTHT 3 AHTAapKTHABI K CEBEPHOMY IOAIOCY, a MOPCKHE depe-
MaxHM HAaXOAST MecTa KAAZOK SIML 3a ISTb ThICSY KMAOMETPOB.

MtuozxecTBo xHMBOTHBIX 06AaZaeT CBOEO6PA3HBIM CBOMCT-
BOM ONpPeAeAATb BpeMsa. DTO CBOHCTBO 6BIAO Ha3BaHO «6GHOAO-
ruueckuMu yacamu». He 3pa aBcTparmitiupl u36paru mosbIBHbI-
MH CBOEro pajHo KpUK Kykabappbl. TakuMH «6HOAOTHUECKH-
MH yacaMHu» obGAajaeT Hall NETyX.

Mozxer Au ueAOBeK ¢ HOMOIIbIO MPUGOPOB OUIYTHTH KOAE-
6anysi BOAH YacTOTOH B 4YeTbipe CTOMHAAMOHHBIX JOAH MHAAH-
merpa. Her! A BoT BoasHOH XyK cBOMMM BOAOCKAMH TaKHe
HHYTOXKHbIe KOAeGaHHUsI MOBEPXHOCTH BoAbl yAaBAuBaer. Mexa-
HHYecKHe KoAebaHHUs, paBHble JHAMETPY aToMa BOAOPOJAa, OLIY-
[maeT capaHua.

Komy He 3Hakom miyM, BO3HMKAIOmIMi OT TPEHHS BCTpEY-
HOro BO3ZYXa O KpPbIAbs caMoAeTa. A 6ecuiyMHbIft MOAeT co-
Bor? OkasbiBaercs, KPbIAbs ee CHab:eHbl CMEUHAABHBIMH TAY-
muTeASMH. A KakHe MPEUMYLIeCTBA B CPABHEHHH C COBPEMEH-
HbIM AETaTEAbHbIM AaMNNapaToM HMeeT OObIKHOBEHHAst Myxa?
Bam npuxoguroch HabA0AaTh cBO60AHOE MapeHHe MYyXH B BO3-
ayxe? OHa Moxer cecTb Ha OTBECHYIO CTeHYy HAH IOTOAOK
BHM3 crHHOH. PasBe He sABAfeTCA YAWBHTEADHbIM BEPTHKAADb-
HbIfl BBAET HaceKoMoro 6es pasroHa?

Jo cux nop ocraercs sarazkoi, KakuM 06pa3oM HEKOTOpPbIE
KMBOTHDIE 3a6AAaroBPEMEHHO UYYBCTBYIOT HACTyNMAEHHE 3eMAe-
TPSACEHUS UAU JPYIHX CTHXHHHBIX 6eACTBHH.
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Takyio xe 3araaky nmpeactaBAser co6oit (paKT caMOHaBeze-
HHf aKyA Ha KepTBY. JTa 0COGEHHOCTb OCHOBAHA HAa BOCIIPHSA-
tuu Bu6pauuii. Fcnoabsosats aTo sBAeHMe npeamoraraercs
IpH CO3BJIAaHHH YNPABASEMOro OPYXKHS M B NMPOTHBOBO3YLIHOK
o6opoHe.

B nmocreznee Bpems Bce ualie cTaBHTCA BONMPOC O CO3AAHMH
Ha KaxJOM MOPCKOM M OKEaHCKOM MapoXoJe YCTaHOBOK JAs
onpecHenusi Mopckoit Boabl. Koe-uto B aToM HampaBAeHnu yxe
caeraHo. Mexay TeM oKpyxalomas Hac KHBas IPHPOJA TOA-
Ha TaKHX CEeNnapaTOPOB-ONPECHHTEAEH.

Hanpumep, xorza ueroBek NPHUTBOPHO 2MaAyeTcs, O HeM
FOBOPSAT, UTO OH «AbeT KPOKOAMAOBbI cAesbi». OgHo BpeMms
yTBEPXAAAH, YTO KPOKOJZHMA HHKAKHX CAe3 He NMPOAHBAET, HO
mocAe MccAefoBaHME yueHbix Paarmapa umre u  Kuyta
HImuar-Huabcona comuenns ucuesan. Oxkasaroch, uTo Kpo-
KOZHADBI ABIOT CA€3bI, HO He OT H36bITKA HAXABIHYBIIHX YYBCTB,
a oT u36biTKa coAreil B opranusme. OpraHbl BbIIEAeHHS KpPO-
KOJMAA — IIOYKH — He CIHPABAAIOTCA C HATPY3KOH 110 yAaAeHHIO
M3 opraHMsMa AMIHHX coiedi. Ha momomp mouxkam npuxoast
ocobble KeAe3bl, PACTIOAOKEHHbIE ¥ Aa3, Yepes KOTOPbie Bblje-
ASIIOTCS KOHIIEHTPHPOBAHHbIE COAEBbIE PACTBOPBI.

AmnanrornuHble CAe3Hble 2KeAe3bl HalJeHbl y 3MeH, ALIEPHI
M deperax, o6MTaIOLIUX B MoOpe.

Jo nocreamero BpeMeHM yTBepKAaAM, UTO aAb6aTPOCHI,
yaiiki H 6ypeBeCTHHKH He MbIOT MOPCKYIO BOAY, a TOABKO MO-
Aoyt kAB M raotky. Oxazaroch, UTO Ha3BaHHblE IITHIIBI
BCe-TaKH MbIOT MOPCKYIO FOPbKO-COAEHYIO BOAY. Y HEKOTOPBIX
M3 HHMX OGHApPYKeHbl ¥ TAA3 KeAe3bl, Yepes KOTOPbie BbIBOJHT-
cs1 U36BITOK COAM, 6GAaroaps UeMy TKaHH H KAETKH OpraHH3Ma
HOAYYAIOT YHCTYIO ONPECHEHHYIO BOZLY.

Y kpokoaMAOB M uepenax COAb BHIBOAHTCS Uepe3 OTBEPCTHSA
y TAas, y NTHL ualle BCEro uepes HO3APH MAH IMPOJOAbHbIE
60p03abI Ha KAIOBE, KaK y NMeAHKaHa.

Hanpumep, Hozapu 6ypeBecTHHKAa mNpejCTaBAEHbI ABYMsS
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Tpy6oukamMu, B BHZE ABYCTBOABHOTO pPY:Kbsl, HanpaBAeHHBIMH
B CTOPOHY moaeTa nTHHbl. «BbicTpea» Boabl, HachlLeHHOH
COADBIO, IPEOJOAEBAET CONPOTHBAEHHE BETPA, CO3ZAKOLIErOCsH
B pesyAbTaTe MOAETA.

Conaesble xeAesbl MPEACTaBACHbBI KAYOKOM TPy6oueK MeAb-
yaHIero MmONEePeyHOro CEeYEHHs, ONAETEHHBbIX CETbI0 KPOBEHOC-
ubix cocyzoB. Coab U3 KpOBH uepes NMPOHHIIAEMble CTEHKH CO-
CyZoB U Tpy6oUeK nonazaer B OCHOBHOM KaHaA KeAesbl, a OTTY-
Za 110 BBIBOASIIMM NPOTOKAM — HAPYIKY.

Kur, xoneuno, e ppt6a, HO OH BCIO MH3Hb NMPOBOZUT B BO-
ae. OT upesMepHOro MepeoxAaKAeHHS TEAO KHBOTHOTO NPOYHO
3aUMIIAET TOACTBIH MHPOBOH CAOH — cBoeobGpasHast 1wy6a.
[lpu 6bicTpOoM ABHMSEHMH KHBOTHOTO MOZKET NPOM3OHTH Nepe-
rpes ¥ rubeap opranusma. Ho y KUTOB ecTp cmenHaAbHplH pe-
I'YASTOPHBIA MEXAaHHU3M, NMOAAEPMHUBAOUINN NPU AI0OG6O0H aKTHB-
HOCTH :KMBOTHOTO MOCTOSIHHYIO TEMIIEPATypPy TeAa.

B orauume oT ApPyrux MAEKONMHTAIOIIMX 3TOT MEXaHH3M
Yy KHTOB HMEET CBOH OCOGEHHOCTH B CBSI3H C BOAHBbIM 06pasom
AUBHH.

KpoBenocnaa cucremMa KMTa MMEET CHAETEHHA B BEPXHEM
BIHAEPMAABHOM, CpeZHEM JAEPMAAbHOM M HHKHEM THIOZep-
MaAbHOM CAOSIX KOxH. B pesyAbraTe Takoro pacnoAoxeHHs
COCYZOB Hapy:KHble CAOH KOKH, OMBIBAIOILHECS BOJOH, XOAOA-
Hble, CpeAHME — MEHee OXAaxJeHbl W, HAKOHEl, HHKHHE OCTa~
IOTCS TeNAbIMH. B 3aBHCHMOCTH OT TOroO, ZBHKETCA AH :KHBOT-
HO€ MAH HAaXOJHTCS B COCTOSIHMM IOKOsI, KPDOBb 110 «KOMaHZe»
M3 [EeHTPAAbHOH HEPBHOH CHCTeMbl IOCTYNaeT B COOTBETCT-
BYIOIIH# CAOH KOMKHBIX MOKPOBOB. MecToM HHTEHCUBHOH TemAO-
OTAaYH Yy KHTOB SIBASIIOTCS NAaBHUKH. LleHTpaAbHbilt apTe-
PUAaAbHBIH COCYZ MNA2BHMKA CIIHPAABHO OXBaueH BEHO3HBIMH
COCyZaMH, B pe3yAbTaTe Yero KPOBb B COCYZAax TedyeT B IMPOTH-
BOIIOAO2SHBIX HalpaBAeHHsX. BeHo3Has KpOBb 3a6HpaeT 4acTb
TenAa OT HAYyWeH K nepudepHH apTepHaAbHOH KPOBH M TaKHM
06pa30M CHH:KAET ee TEMIEPATYPY.
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Ilpu mbimeuHbix Harpyskax TeMmepaTtypa TeAa MOBbilIAETCS,
a 9To BA€YET 3a CO60H yBeAHUeHHe KPOBAHOTO JaBAECHHSA. Ipo-
CBET ULEHTPAAbHOTO apTEPHAABHOro COCyJa YBeAHYHBaeTcH,
a BEHO3HOro — yMeHbIIAeTCs. [Tostomy aprepnarbnas kpoBb
NPNXOJHUT K TKaHAM IIAABHHKA C JOBOADHO 3HAaYHUTEAbHBIM KO-
AHMYECTBOM TeENAAQ, e H OoTJaeT U36BITOK ero.

He menbmyio sarazky 3agarm KHTbI, crOcO6Hble HbIPATb
Ha rAy6uHy 6oree 2 KM.

ﬂpoaomxwre)\bnoe BpeMs CYyIIecTBOBAaAO MHeHHe, uTo 6y-
PHIH KHUP MHUBOTHBIX, BMNAJAIOWINX B CHAYKY HAa 3UMY, SBASIET-
cs TOAbKO LIy60H, npeAoxpaHsIoleld KHBOTHOE OT 3aMeP3aHHA.
ITo mocreanum aanmbIM — 3TO cBOeO6pasHas aBTOMAaTHYecKas
neuka. UeM cHAbHee MOPO3, TeM HHTEHCHBHEE MAET OKHCAEHHE
KHpa, a BCAeJZ 3a 3THM IIPOHUCXOJHT HarpeBaHHe KPOBH. Ecau
TIOHH:KEHHe TeMIlepaTypbl T'PO3UT 2KHBOTHOMY TH6EAbIO B COH-
HOM COCTOSIHHH, TO NPOAYKTbI OKHCAeHUS 6yporo xKupa, Mocry-
namollye B KPOBb, MOJAIOT CHTHAA B MO3I' H :KHBOTHOE IIPOCHI-
naercs.

Poabr He6oAbIIOro KOAMUECTBa 6ypOro :KHpa, HUMEIOLIErocs
Yy YeAOBeKa, ellle He BbIsICHEHA.

Mpuoro 6ecniokoiicTpa MPHUHOCAT HHMXEHepaM H KOHCTPYKTO-
paM Tpyuinecss MOBEPXHOCTH WIAPHHPHBIX COEeJMHEHHH. Jas
YMEHbIIEHUSI TPEHHsI NPHUMEHSIOTCS pa3HooOpasHble CMasOYHbIE
MaTepHaAbl, BCeBO3MOKHbIe moamunuuku. I sce e cosepmien-
CTBa AOCTHYD B 3TOM BOIIPOCE ITOKAa HEBO3MOIKHO.

Me:xay Tem npupojga — 3TOT H3BEYHbIH YUHTEAb — CO3/4aAa
TakoH uzeaibHpi mapuup. VM sBAsIOTCE ueroBeueckue cy-
CTaBbI. Koacpcpugueu'r TPeHHsA UX BO MHOro pa3 MeHbIlle, 4YeM
y Ay4lWIHX mwapukomnojmunuukos. Ilpeanorararocs, uto cosep-
IIEHCTBO JOCTHIaeTcsi 0CO6bIMH CBOHCTBAMH KHUIKOCTH, Bblie-
Astomiefica B cycrasHywlo cymky. Oanako NOAMMIHMKH, cMa-
3aHHbIe ITOH KMAKOCTHIO, pabOTaAH Tax, Kak 6yATO UX CMa3bl-
BaAH PeYyHOH BOZJOH.

l_lpeano.’\arae'rc;l, YTO HUBKMH KOI(P(QUUHEHT TpPeHUS B CY-
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cTtaBe obbsAcHsAeTcss o0cobeH-
HOCTSIMH TIOCTYNIAGHHSA KHJA-
KOCTH Ha TPYIIHECs MOBEPX-
svoctu. OzHako aTo eme He
SICHO.

B nayke cayuarorcs ma-
pPazoOKChl — CAOXKHO  YCTPO-
€HHDbIM TAAQ3 YeAOBEeKa M3y~
YyeH Ayullle, YeM T'Aa3 Hace-
komoro. [TousatHo, uto mnpu
U3YYEHHH CBOHCTB 3PHTEAD-
HOro aHaAH3aTOPa YEeAOBeKa,
HCOBITYEMOFO  CIIPAIIHBAIOT
M OH OTBeYaeT. JTHM mpHe-
MOM He BOCIOAb3YeWIbCsi, Korga mnepes To60il HacekoMoe.

M Bce-Taku usyueHHe raaz HaceKoMbIX 0Ka3aAOCh BOBMOK-
HbIM C NMOMOWIbI0 GHOTOKOB.

B raas HouHoi#t 6a6oukyu 6bIAM BBeJeHb TOHUYAHIIHME DAeK-
Tpoabl. BuoaaekTpuueckuii cHrHaA, HOAYUeHHbIH U3 rAa3sa yepes
YCHAMTEAD, TepefiaBaACsi Ha B3KpaH ocnuArorpada. Kpusas
Ha 9KpaHe Ha MMFAIOUIMH CBET JaBaAa XapaKTepHbIH MOXbeM,
BOAHA K€ COOTBETCTBOBaAa BKAIOYEHHIO AAMIOUKH. JTO 6BIAO
NPAMBIM JIOKAa3aTEAbCTBOM TOrO, UTO HacEKOMOe BHJHT.

Hccrenosanus A. Kaaununo#i, A. Aenpmunosi u M. Tlpo-
CBUPHHUHOH IOKa3aAH, YTO MHOTHe 6a60UYKH pPa3AHYAIOT HE TOAb-
KO 1BeTa B BHAMMOH 4YacTH CHEKTpa, HO H HH{@pPaKpacHbie
AYUH.

Takoe cBOHCTBO rAaza HaceKOMOro MOXKET GbITb C YCIIEXOM
HCIIOAb30BAHO B BOEHHOH TEXHHKe.

WiAn, nanpumep, ocuarorpad, NOAKAIOUEHHbIH K FAA3y Ta-
paKkaHa, pearMpoBaA Ha HOHH3HPYIOIIME H3AY4YeHHs. |akum
06pa3oM, TapaKaH «YBHAEA» pagHALHI0. DTHM yAHBHTEAbHBIM
CBOCTBOM 06AaZal0T HEKOTOPble BHAbI MHKPOGOB, MOAAIOCKOB,
Mblllefl H, MO MOCAEAHUM JaHHBIM, AATYILIEK U CapaHYH.
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Ho u 3xech MHoro HepemeHHbIX BOMNPOCOB, YCTAHOBAEH
AMIIb (AKT BocmpuaTus pazuauuu. [lseectHo, uTo opraHoM
0GOHSHHS HACEKOMBIX ABASIIOTCA YCHKH. [\MBOTHOe C yZaAeH-
HbIMH YCHKaMM He pasAHYaeT Bced rammbl 3anmaxoB. CuuTaior,
4TO CAMbIM TOHKHM OGOHSHHEeM OO6AAJAIOT MUYEAbl, pasAHYAO-
mue sanaxu 43 BUAOB 3PHPHBIX MACEA W MHOTHX APYTHX apo-
MaTHUYeCKMX BEIleCTB, He HMENOIIMX HUKAaKOro 3HAueHHs B HX
:xkusuu. Hacexomble yAaBAHBaIOT 3amaxu 3a AECATKH KHAOMET-
poB. Tak, camen 6a6oukM yAaBAKBaeT 3amax CaMKH, HAaXOZAsCb
Ha paccroanuu 10—12 xkm ot nee.

[To runorese Diimypa u Jssuca y xaxaoro apomaTuueckoro
BelllecTBa CBOA (pOPMAa MOAEKYAbL. Y A€TYUHX BelecTB KaMda-
pbl OHA MMeeT (QOPMy Iapa, Y MYCKYCHbIX — B BHZAE JHCKa.
B cBoio ouepeab B KamzoH KAETKe OPraHOB OGOHSHHS €CTb
yrAy6AeHHS ompezeAeHHOH QopMbl M pasmepoB. Monaekyaa
onpeiieAeHHOR (OPMbl JOAMNKHA Aeub B COOTBETCTBYIOILHE
YIAYO6AEHHS OGOHATEAbHOH KAETKH, W KHBOTHOE pAa3AHYAET
samnax.

Ectp npeanorosenue, uTo MOAeKyAe He O6SA3aTEAbHO CO-
NpHKAacaTbcs ¢ 06OHATEABHOH KAETKOH, MOCAeAHSAS yAaBAMBAET
Zaxie BOBMOXSHbIE M3AYUEHHSI MOAEKYADL.

3anaxu BOCIPHHHUMAIOT H APYTHEe BHAbI 2KHBOTHBIX, B HacT-
HOCTH KHMTHI. B CKAazKax poroBoro amHTeAHs s3bika 3y6aTbix
KHTOB MMEIOTCH KAETKH, BOCNPHHHMAIOIIHEe He3HAYHTEeAbHbIE
M3MEHEHHs XHMHUEeCKOTO COCTaBa BOAbI. ¥ caTble KHTbI BOCIIpH-
HHMaIOT KoAe6aHMA XMMH3Ma BOJAbl MAPHBIMH YTAYOGAEHHAMH
Ha KoHUe pbira. HabAwozenus mokasaiH, YTO 3TH KHBOTHbDIE
HaXOAAT KPaTUaHIMH NyTb ABMUKEHUS K MAAHKTOHY, KOTOPBIH
CKamAMBaeTcsi B HauboAee 6AarONPHATHBIX 10 COAEHOCTH BOAAX.

Buaumo, KHTbI 09eHb TOUHO ONPEAEASIOT CTENEHb COAEHOCTH
MOpPCKOH BOJBI B CHAY COBEpIIEHCTBA BOCIPHHHMAIOILEro arnma-
para.

OcraeTcs 3araskoif MeXaHH3M BOCHPHATHS 3BYKOB THMIa-
HaAbHBIMH OpTaHaMM KySHEYHKa, PACIIOAOMKEHHbIMH Ha TOAEHH.
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ITpunuun ux pabotnl cBoauTCA K KoAeGannaM MeM6paHbl, a OHA
B CBOIO OYepeAb MepesdeT Bo36yMAeHH: K HepBHBIM KAETKaM.
Kysueunk Bocnpunumaer xoae6anns or 300 zo 80 000 zu.

TumnanarbHble opraubl HHKag M capandH, pacmoAOKeHHblE
Ha 6piomKe, yrapauBaoT koaebanua o 15000 2u.

Oxasaroch, 4TO CTPEKOT Ky3HEUHKa — €ro CBOEO6pasHbIH
«pasrosop». {IHBOTHOE pearupoBaA0 Ha HCKYCCTBEHHDBIH «30B».
U uem Bbime cranoBuaach uacToTa «30Ba», TeM OPHEHTALHs Ha
3BYK 6blra TouHee. TO ABAEHHE [OKA ellle He HAIIAO O6BsICHe-
HUA.

Eme 60oAbme yausaseT ToT (akT, YTO KOMIKH M 0COGEHHO
KPDBICH! CMOCO6HBI BOCIPHHMMATb PEHTFEHOBCKHE AYUH.

Oco6enno uyTKO KHBOTHbBIE pEarHpylOT, €CAH PEHTIeHOB-
CKHMe Ay4YM HampaBAeHbl INPsMO B Hoc. BmocaeacTsum 6bino
BbISIBAEHO, YTO KOIUKH M KPbIChl OPraHaMH OGOHSHMS YAARAH-
BAaIOT 030H, 06pa3yloWKica U3 KUCAOPOZA TPH MPOXOMKACHHH
yepes Bo3AyX Ayueit Pentrena.

[Mpubpemunie sount Karupopuun u Ascrparun exerogno
Ha HECKOABKO AHeH ABASIOTCS ONACHBIMH AAS KYNMaHHUS; MPUYH-
HOH TOMy — MOsIBA€HHe y 6eperoB SIPKO OKPAIIEHHDbIX :KHBOT-
HbIX — cH(oHOPOPOB. KiMBOTHOE CHab:KeHO LIymaAbllaMH, crio-
COGHBIMH BbIZEAATb AZOBUTYIO KHAKOCcTb. K camocTosaTeAbHO-
My ABHKEHHIO CHPOHO(OPHI He MPUCIIOCOGAEHbI H HOCATCHA 110
OKeaHy, rOHHMble BeTpoM. JleAo B TOM, UTO OHHM CHaGKeHbI
TOHKHM BDBICOKMM <«MapycoM», UAYIIHM BAOAb MAABATEALHOFO
nysbips MAM mHeiiMaTodopa. Cpoeob6pasHas dopMa M mocTa-
HOBKA «MapycoB» He AAeT :KUBOTHBIM ABUTAaTbCH B OZHOM Ha-
MPaBAEHHH K GLITb BbIGPOIIEHHbIMH HA CYLIY.

A Kak He XBaTaeT TaKMX MoJeAeil Hamiel FMAPOAOTHH M Me-
teopororuu. [Ipeanoraraercs ucnoabsosanue S-o6pasHoro ma-
pyca ZAs mAaBalIMX 6YHKOB ¢ COOTBETCTBYIOLIEH ammapary-
poH, KoTopble He nMpub6UBaAuCch 6bl K Hepery, a peryAssipHo BO3-
BpallaAHCh B 3aZjaHHblE MECTa.
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Bcem usBecTHO CBOHCTBO XaMEAEOHOB MEHSTb CBOIO OKPACKY
COOTBETCTBEHHO ()OHY MECTHOCTH H CTAaHOBHTDCSl HE3aMETHDIM.
O Tom, KaKyl0 pOAb HrpaeT MacKHPOBKA B BOEHHOM Je€Ae, FOBO-
puTb He mpuxoaurcs. IlosToMy BoeHHble crewHaAMCTbI ceffyac
paboTaloT HaA CO3JAaHHEM CaMOMAaCKHPYIOUIHXCS MaTepHAaACB,
KOTOpble CIIOCOOHBI M3MEHSITh OKPACKY COOTBETCTBEHHO IIBETY
MECTHOCTH.

PaspuTHe pazHOAOKAL UM MOCTABHAO HEPeJ CHELHAAMCTAMU
H ZPYTylo 3ajayy — CO3JaHHe CaMOAEeTa, CHOCOGHOTrO IOrAo-
HIaTb PAaAMOAOKALHOHHbIE H3AYYEHHs! H ObITb HEYAOBHMbBIM JAAs
BCeBHAALLEro TrAasa Aokartopa. llomcknm mnoxa 6esycnemHsr.
Mexay Tem nmpupoza sHaeT TakHe aHTHAOKAUHOHHDIE BELIECT-
Ba, KOTOPDbIMH MOKPBITHI HEKOTOPble BHAbI 6abouex. Bepxuue
MOKPOBBI DTHX HACEKOMbIX MOTAOLIAIOT YAbTPA3BYKOBble HM-
MNYAbCBI A€TYYHX MblllIed H CTAHOBATCS HEYAOBHMBIMH JASI MOC-
A€ZHHX.

Horu nayka coBepmenHo AumeHbl Kakux-HU6yab Mbluied-
HbIX BOAOKOH, HO MeXJy TeM OH JOBOAbHO O6bicTpo Geraer,
a HEKOTOpble BHABI H MPLITaloT.

KakoB e MexaHH3M nepesBH:KeHHs mMayKa?

Briro ycranoBA€HO, UTO KOHEUHOCTH €ro MPEeACTABAAIOT CO-
600 THAPAaBAMUYECKHH MeXaHH3M, a KPOBb — KHAKOCTb, CO34a10-
myio zaBAeHHe. B MOMeHT mpblixka MAM MepesBH:KEHHS JZABAe-
HHe KPOBU B AANKaXx BHAUYUTEAbHO YBEAHYHBAETCs, NPHTOM
«HCKYCCTBEHHAs! THIEPTOHHA» HACTYNAaeT MIHOBEHHO. | aKuM
o6pasom, BMecTO Mblly cpabaTbiBaeT THAPABAHYECKas CHCTe-
Ma, KOTOpasi U JaeT BO3MOKHOCTb COBEPIIATDH HPBIKKH B LECAT-
KM pas Bblllle COGCTBEHHOH BEAMYHHBI MayKa.

Kakum o6pasom npoucxoaurt nosblieHHe KPOBSHOTO JaB-
AeHHs, ellle He M3BECTHO O6HOAOraM, HO HH2KeHepPbI-MaIUlHHO-
CTPOUTEAH KAYT DTOH pasrajku.

Ilpu pexoHcTpynpoBaHMM CTapbiX FOPOAOB CTPOUTEASAM
YacTO MPHUXOAZHUTCS B3AAMBIBATb ac(ParbTOBOE MOKPHITHE ZOPOT
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AAA IPOKAAAKH Kaberst U TPY6 pasAMYHOro HasHaueHHs. A Ka-
KYI0 3KOHOMHIO TOCYAapCTBY AaAo 6bl H306peTeHHE TOPH30H=
TaABHO POIOILHX ycTpoiicTB. Mexay TeM, ecan mpucMoTpeTbcs
K paboTe KPOLIEYHBIX MOPCKHUX HEPBAYKOB MPHAMYAHZ, TO MbI
6yaeM UMETb TpHMep SKOHOMHOTO MMAPABAHYECKOTO MeXaHH3Ma
AAsi MPOKAAZKH TFOPUBOHTAABHBIX KaHaAOB M TYHHeAeHd moa
rOYHTOM.

Ilpuanyanzpr ©MeIOT MYCKyAHCTOE TEAO, MOAOCTb KOTOPOTO
3alOAHEHA KHAKOCTbIO, H X060TOK, SBASIOIIHHCA OCHOBHBIM
6yYpPHUABHBIM TPUCTIOCOOAEHHEM. XOB60TOK YycaxeH TOAYTOpa
Thicauamu munukoB. Cokpamenne 3agHell 4acTH MyCKyAaTypbl
M paccAabaeHue TepeaHeH C CHAOH TOCBIAAET BIEpeEs X060-
TOK, KOTOPbI JZeAaeT B FPYHTE TOHKHH XoZ. 3aTeM X0J 062H-
MaeTCs M PACUIMPAETCH O/ JAaBAEHHEM KHJKOCTH, NMOCTYMalo-
meH B X060TOK, mocAe yero «6yp» y6upaeTcsi H 2KHBOTHOE
rOTOBO K CAEAYIOUlEMYy «TapaHy». ECTb npeamoAoxeHHe, uTO
yepBb NMPH JBHKEHHUH MCIIOAb3YET M TIOBOPOTHDIE JBHKEHHS XO-
60TKa ¢ mIHNaMH.

Yixe mHorHe rocyzapcTBa HCIBITHIBAIOT HeXBAaTKy GeH3HHa,
KoTopas euie 6oaree omyrurcsa yepes 10—20 aer B cBasu c yse-
AMYeHHEM KOAHUYECTBa MallMH. BepToAer 3a uac moAaeTa pacxo-
ayer 4—5% samaca ropiouero, peakrtusHbiii camoretr — 12%.

Ecau Bam, zoporoii uuTaTeAb, Ha Aocyre HPUXOZHAOCH
roHaTbcs 3a 6a60uKaMH, TO Bbl, HABEPHOE, 3AMETHAH, KaK OHH
M3 eAe MOPXaloLIMX CO3ZaHMI MPEBPALIAIOTCH B CKOPOCTHDIE
MaxoAeTbl, passuBatomne ckopoctb zo 30—40 xx B yac. Msy-
yeHHe ZMHAMHKHM TOAETa HACEKOMbIX MOKa3aA0, YTO MalIyLIuit
MOAET HECOBEPIUIEHEeH, TaK KaK PacXoAyeTcsa OOAbIIe BDHEPTHH,
YeM THpH AIOG6OM JPYroM BHAE TNepeABHKEHHS. |aK, CHHAS
Myxa Tepsier 3a yac moreta 10 30% ceoero Beca. Takas 3a-
TpaTa SHEPrHH NMPOHCXOZUT OTTOrO, YTO B KAaueCTBE DHEPTETH-
YeCKOTO MaTepHaAa HCIMOAB3YIOTCSH YrAeBOAbl. A BOT roprouum
MaTepHaAOM AAsi MbIIIEYHOTO ABUraTEAs CApAHUH ABAAIOTCA 3a-
nacoi x#upa. [lotepu B atoM cayuae ueBeaumku — Bcero 0,8%
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Beca 3a uyac ToAeTa. Buzmumo,

'/ il Yy CcapaHYH CTOHT MOYYHTbCs
9KOHOMHH ITOAETa.

OKOHOMHHM MOKHO IO3aBHAO-

' BaTb H HEKOTOPBIM CYXONYTHBIM

[% H MOPCKHM :KHBOTHDBIM, HMEIOLIUM

—— _{___j = —{_  ¢AaMIbl  XOAOZHOTO  CBEYEHHs».
- T T _ = +~Oka3sblBaeTcid, TaKHe HCTOYHHUKH
e e ————— CcBeTa 3HAYHUTEAbHO 9SKOHOMHee

OObIYHBIX AaMN HaKaAHBaHHA.

Mo y2xe ynmoMuHaAH, 4To Bcst MHOr0O6pasHas JleATeAbBHOCTD
HBCTO OPraHH3Ma BO3MOX2KHa AHIIb TNPH HAAHMYHH PA3HOTO
pPOZA PETYAATOPHbIX MeXaHM3MOB. DB3auMocBsisb OpPraHOB B
OpraHH3Me OCYIIECTBASIETCS NMPH IOMOILIM HEPBHOH CHCTEMBI
M yepes KPOBb. OTH PETYAATOPHI M MOAZEPKHBAIOT OGMEH Be-
LIECTB HA ONTHMAaAbHOM YpOBHe. |ak, yBeAHYeHHe caxapa B
KPOBH BbI3bIBA€T CABHI (PEPMEHTATHBHBIX NPOIECCOB, HAaNpaB-
AeHHBIX Ha NpeBpalleHHe TAIOKO3bl B FAHKOreH, KOTOPBHIH OT-
KAaZblBaeTCs «IPO 3amac» B MEeYeHH M Mbimpgax. B cayuae
06paTHOTO SIBAEGHHs B OPraHH3Me HAUHMHAETCs paCLIENAeHHe H
pacxojoBaHHe TAHKOreHa.

Takas camoperyasiums xapaxkTepHa AAsL BCeX GHOAOTHYeC-
KHX CHCTEM.

Tenepp obpaTuMcsi K MeXaHH3MaM M BCIIOMHHM, Kak pa-
6oTaeT peryasTop YaTTa B MapoBbIX ABUrATEAsAX, KOHTAKTHbIe
TEPMOMETPbI B TEPMOCTATaX UAH OObIKHOBEHHBIH XOAOZHMAbBHHK.

[lo npunHnuny camoperyAampyoomuxcs cHucteM paboTaeT
MonAaBKOBasi KaMepa aBTOMOOHABHOTrO KapbiopaTopa: MPH CHH~
KEHHH YPOBHs O€H3MHa ONYCKaeTCs MOMAAaBOK, OTKPBIBAETCS
KAanaH U KaMepa HanoAHseTcs 6ensuHoM. C yBeAnuenueM KoAH-
4yecTBa ropIOYyero MONAaBOK BCIAbIBaeT M KAallaH 3aKpbIBaeTcs,

OBOAIOLUSA KMBOTHOTO MHPA MMEET HCTOPHIO B MHAAHAPAbI
AeT. PasBuTHe M M3MeHeHHe XMBOH NMPHPOAbI He 3aBEPIIEHO,
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a npoucxoaut u B Hamy auH. OTcroza U 6e3rpaHUYHBI BO3MOK-
HocTH 6HOHHKH. MbI rOBoPUAH O MOZEAHPOBAHHH OPTraHOB M HX
CHCTEM, NMPHBOAUAM NPUMEPbl MOJEAEH PETYAHPYIOLIHX Mexa-
HH3MOB.

Haxonen, usyuenne m mcnoabsoBaHHe GHOAOTMUECKHX 3a-
KOHOB TpeJCTaBAsIET HHTePeC AAsi IAAHHPOBAHHSA U MOCTPOEHHS
3KOHOMHKH 06I1LeCTBEHHOTO CTPOS.

[Tpuseaem raxoit npumep. B :musom opraunsme, kpome npo-
LECCOB BCacblBaHMs, OCYLIECTBASETCSI OTKAaZblBaHHE 3amac-
HbIX MTHTaTEAbHbIX BelIecTB. Y Pbl6 TaKHe «CKAAZbl» HEBEAHMKH,
a y KypAIOYHBLIX OBell M BepOAIOAOB OHH BMECTHTEAbHbI. Yem
MeHbllle B OPTaHH3Me 3amac IHTAaTEeAbHbIX BeLleCTB, TeEM GOAb-
Ule 3aBHCHMOCTb KHBOTHOTO OT OKpy:amwieH cpeabl. Bep-
6A104 2xe, HMesl COAHAHBIN «CKAaJ», MEHee 3aBHCHM OT BHell-
HHX YCAOBMH, HO CTAaHOBHMTCSl HEMOBOPOTAHMBBLIM H MaAOMOJBH:2K-~
HBIM.

IpoAlouus BbipaboTaAa MPaBHABHOE COOTHOIIEHHE MEMXAY
NPOU3BOACTBOM, MOTpeOAEHHEM U 3amacaMM KHBOTHBIX, TO
ecTb BCs CHCTeMa paboTaeT Ha ONTHMAAbHOM pexHMe.

Takum o6pasom, HCIOAb30BaHHE MPHHIIMIIOB OPraHM3ALHH
KHBOTO OPraHM3Ma, €ro OpraHoB M CHCTEM OTKPBbIBAaeT Heorpa-
HHYEHHble BO3MOXKHOCTH AASl PasBUTHs HaBHTalHH M TpaHc-
nopTra, MeAMUHMHbI H INEeJAarorukH, CTAaTHCTHKH U 3AEKTPOHMKH,
apXHTEKTYPbl U CTPOHTEABCTBA, Pa3paGOTKH MeTOZOB 60pb6bl
C BpeaNTeAsMH ceAbckoro xossiicrsa. Otcioza caeayer, uto
BONPOCAaMH GHOAOTHH JOAKHDBI HHTEPECOBATbCSA HE TOABKO CIie-
LHAAHCTBI, HO M HH2KeHepbl M MaTeMaTHKH, COLLHOAOTH H KO-
HOMHCTbI. |aKoe TecHOe M AeHCTBEHHOE COAPYKECTBO aKTHBHO
MOMO2KET TEXHHUYECKOMY M COLIHAABHOMY INpoOrpeccy.
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