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WHOEKLIMOHHBLIE BOJIE3HUN

dopym «Kox—-MeyHukoB»
no mybepkyaesy B Mockse

Kauaugar 6uonorudeckux Hayk M. A JIuHre', noxrop 6uonornyeckux nayk A.C.Amr'?,

noxrop 6uonornvyeckux Hayk 1.K.KoHgparnesa'

'enmpanvroiil HAYUHO-UCCACO08AMEALCKULL uncmumym myobeprxyresa (Mockea, Poccus)
* Mocxogckuii 2ocyoapcmeennuiil ynusepcumem umenu M.B.Jlomornocoea (Mockea, Poccus)

MexayHapojHas KoHdepeH s «BocnaseHue B IETOYHON TKaHW: ATOJOTIUA, PETYIAIASA U UMMYHHBIH OTBET»> NPO-
muia B anpene 2017 . B Mockse B paMkax popyma «Kox—MEeuHHUKOB» IO Ty6EPKYIE3Y, IPOEKTH KOTOPOT'O HAIIETEHbBI
Ha YCTAHOBJIEHHUE NOJTOCPOYHOTO MAPTHEPCTBA B MPOMUIAKTHYECKON MEJUIMHE U 3APABOOXPAaHEHUN. Llenp pa6o-
Thl CEKIUU «TybepKyne3» — BHEJAPEHUE PE3YIBTATOB HOBENUIIUX HAYYHBIX UCCIEJOBAHUN U pa3pabOTOK B chepe um-
MYHOJIOTUM U MUKPOOUOJIOIUM B MEJULIMHY /I YIy4HIEHUA JUATHOCTUKU U JledeHusa TybepKynesa B Poccun u apy-
I'MX CTPpAHAaX C BBIIIOJHEHHUEM CTAHAAPTOB KA4eCTBA, NpeiokeHHbXx BO3. Ha xondepennuu o6CyX/al11uch TEMBI I'e-
HETUYECKOTO KOHTPOJIA TYOEPKYI€3a y JIOJEH U B 3KCIEPUMEHTAIBHBIX MOJIE/AX HA KUBOTHBIX, HOBBIE MOJXO/IbI
K IMAaTHOCTHUKE TYOEPKYI€3a, U B YaCTHOCTU TyOEPKyJIe3a C MHOKECTBEHHON 1 MIMPOKOI JIEKAPCTBEHHOM YCTONYNUBO-
CTBIO, A4 TAKXKE JAHHBIC, IPEAOIATAIONAE HOBBIE MOAXOAB K KOHTPOJIIO BOCIANEHUA IPA TyOEPKYIE3€ U HOBEUIINE
pe3yabrate B cpepe pa3zpabOTKU HOBBIX NIPENAPATOB IPOTUB MUKOOAKTEPUIL.

Kiarouesnie ciaoBa: PopyMm «Kox—MeuHUKOB», TYOEPKYJIE3, MUKOOAKTEPUH, BOCITAJIEHUE.

Jed co3faHusg (popyMa MMEHHU JIBYX BBIIAIO-

muxca yuenslx — P.Koxa n U.M1.Meunukosa —

BO3HUKJIA ele B 2004 1. B [amOypre Ha BCTpeue
IrpakgaHckux obmects Poccuun u Tepmanuu «Ilerep-
OYPICKUI AUAJIOT», 4 OCYIWECTBUIACH B4 I'OAA CIIyC-
Ts1. B okra6pe 2006 r. Ha MIECTOM BCTPEYE COOBIECT-
Ba B JIpe3fcHE ObUIO MOANUCAHO ODUITUAIBHOE CO-
ITAIEHUE O CO3JJAHUMU I'€PMAHO-POCCUICKON Opra-
HHU3ALHUHU, CIOCOOCTBYIOMEN PA3BUTHUIO MEXYHAPOJ-
HBIX HAYYHBIX CBA3€H B 06JACTHU MEIUIIMHBI U 3/]pa-
BOOXpaHeHU*. I1oJ COTPYAHUYECTBOM MOJpa3yMe-
BAa€TCA OOBEJUHEHUE YCUIUHU (HAYYHBIX, SKOHOMU-
YECKUX, NOJUTUYECKUX U OOIECTBEHHBIX) /IS pElIe-
HHUA TPOOaEM NTPOPUIAKTUKN, JUATHOCTUKU U JIeUe-
HHS ONACHBIX 3200I€BAHUN, B UUCIO KOTOPHIX BXO-
aar tybepkynes, renatut B u C, BUY-undexuus.
B Ape3feHCKOM COIIaleHnH IPEYyCMOTPEHDL, B Ya-
CTHOCTH, OPTaHU3ALUsA COBMECTHBIX HAYUYHBIX OUO-
MEJUIIUHCKUX POEKTOB U CTAXKUPOBOK, MOATOTOBKA
BpPAa4€N M HCCIENOBATENEU, COTPYAHUUECTBO INPEN-
NPUATHUI, BBIYCKAIOMUX JEKAPCTBEHHBIE NpeENapa-
TBl U MEJUIIMHCKYIO TEXHUKY, IPOBELEHUE (POPYMOB,
CUMIIO3UYMOB, KOHTPECCOB U CEMUHAPOB U T.J. IIpo-
€KTBl (POPYMaA PACCUUTAHBI HA JOJTOCPOYHOE MAPT-
HEPCTBO CHEIUAIUCTOB JBYX CTPAH B NPO(PUIAKTU-
YECKON MEAUINHE U 34PABOOXPAHEHNMN.

OcHOBHa4 3a1a4a cekuu «ITyGepKyies», pyKoBO-
nut koropoit npodeccop T.Vaspuxc (T.Ulrichs, Bep-
nuH, lfepMaHUA), — BHEJPEHUE PE3YJILTATOB COBpE-
MEHHOW HMMMYHOJOTMHU U MUKPOOHOJIOIUU B MEJU-

* www.koch-metschnikow-forum.de

© Junre U.A., Aut A.C., Kongparsesa T.K., 2017

Tumo Ynbpuxc, pykoBOpuUTENb CeKLuM «TybepKynes».

LIMHY JI/IA TOBBIIEHUA 3(PPEKTUBHOCTH JUATHOCTUKU
U JIeYEHUA TYOEPKYIe3a C yUETOM CTAHJAPTOB Kaue-
CTBA, NPEJIOKEHHBIX BceMUpHOI opraHusanuei
3apasooxpanenus (BO3). CoBMeCTHBIE 3IUAEMUO-
JIOTUYECKUE TPOEKTHl JOJIKHBI YIYYIIUTbL MOHHUMA-
HHE TOTO, KaK PACHPOCTPAHAETCHA BO3OYAUTENDb Ty-
6€epKyJIe3d, B YACTHOCTU MITAMMBI, YCTOHUUBBIE (pe-
3UCTEHTHBIE) K JIEKAPCTBAM.

XOTS YUCIIO BHOBD JIUATHOCTUPYEMBIX CJIy4a€B TY-
6epKyne3a B MUPE CHMKAETCA, 3TA OONE3Hb, HAPALY
co CIIMJoM u Mangapuen, OCTAETCA OJAHON M3 IIAB-
HBIX IPUYUH CMEPTHU JNI0Jel. Takas nmevanbHas CUTY-
AUUA CIOXKUIACD, TOTOMY 4TO, BO-TIEPBBIX, OOJIbHBIE
TyOEPKYIE€30M HEPEAKO NH(PULUPOBAHLI eme u BUY
(B OCHOBHOM B CTpaHaX A(PHUKH) 4, BO-BTOPHIX, pac-

IDIPHUPOITA « N9 « 2017




WHOEKLLMOHHBLIE BOJIE3HUN

IpeuH LWypp.

MPOCTPAHACTCH TYOEPKYJIe3 C MHOXKECTBECHHO U IITH-
POKOI JIEKaPCTBEHHOMN YCTOMYMBOCTBLIO* BO3OyUTE-
J (B crpanax CpepHent Asuu u Bocrounoit EBponsl,
B TOM 4ucie B Poccun).

B mae 2006 r, emie 10 MOAMUCAHUS APE3TCHCKOTO
corynamenus, B bepauHe COCTOANACH KOH(MEPEHIUA
C y4aCTHEM HEMEIKHUX M POCCUHCKUX CHEIUAINCTOB
110 60pbbe ¢ BUY-undekunen u rydepkyne3om. B kon-
e anpend Tekyuero roga B Lentpansnom HUM T1y-
6epkynesa (IHHUMT) B pamkax ¢popyma 1o Tybepxye-
3y «Kox—Me4YyHHKOB» NpOouIa MEXAYHAPOAHAA KOH-
(pepeHnus «BocnaneHue JIErouHON TKAaHU: IATOJOT U,
perynanua 1 UMMYHHBIN OTBeT>. Ha 3aceganuax o6-
CYXIQJIUCh OCOOEHHOCTU UMMYHHOTO OTBETA U I'€HE-
TUYECKOTO KOHTPOJISA MHUKOOAKTEPUAIBHBIX HH(EK-
LM, 4 TAKXKE NPOOIEMBI JUATHOCTUKA U PA3PAOOTKH
HOBBIX AHTHUOAKTEPUAIBHBIX IpPEnaparos. IToMumo
JOK/IAJJOB, OCBEIIAONNX IOCJAEAHUE HAYYHBIEC JIaH-
HbIE, Ha (POPYME TPOBOAMIACH MIKOJIA C JIEKIIUAMU JITIS
MOJIO/IBIX YYEHBIX, OTPAKAIOMUMU (PYHAAMEHTATbHBIE
NPEJCTABIECHUA 00 UMMYHHOM OTBETE NPHU TyOEPKY-
JIE3HON MH(EKIUN, METOJAX €€ TUATHOCTUKH U JIEUE-
HUA. PaGOTHI MOJIOJBIX Y4ACTHUKOB OBLIN NIPECTABIIE-
HBI B BU/IC TTOCTEPOB.

J1st auTaTens, He 3HAKOMOTO C HAYYHBIMU U ME/IU-
LHUHCKUMU NPOOIEMAMU TYOEPKyI€3ad, CIEAYeT CKa-
34Th, UTO 3TO MH(EKIUOHHOE 3200IEBAHUE BLI3bIBA-
erca 6akrepuamu Mycobacterium tuberculosis n nepe-
JIAETCA IPEUMYIIECTBEHHO BO3/YIIHO-KAMEIbHBIM ITy-
TEM OT OOJIBHBIX C aKTUBHOI (POPMOIT TyGEpKyIe3a.
[Tonas B JIETKHUE C BABIX4EMBIM BO3/YyXOM, OAKTEpUU

* TI0 ONpeeIeHHIO, TIPUHATOMY [I06AIBHOM 1IECICBOM I'PYIIION
BO3 B oxrsa6pe 2006 T, TyGEpKyZIe3 ¢ MHOKECTBEHHOI JIEKap-
CTBEHHOM yCTOMYUBOCTBIO (MJIY) BBI3BIBAIOT MITAMMBI BO30yJUTE-
JIl, PE3UCTEHTHBIE HE MEHEE YeM K JBYM CAMBIM 3((OEKTUBHBIM
MIPOTHUBOTYOEPKY/IE3HBIM IIPEMapaTaM MepBoro pssia (M30HUA3U/LY
u pudamnununy). IInpokas leKapCcTBEHHAsd yCTOHYHUBOCTb
(LIUTY) moppasyMeBaeT PE3UCTEHTHOCTb MUKOOAKTEPUI KO BCEM
(PTOPXMHONIOHAM M KAK MUHUMYM K OJJHOMY U3 TPEX MHBEKI[MOH-
HBIX ITPENAPATOB BTOPOH PA/A (KAIPEOMUIIMHY, KAHAMUIIMHY WA
AMUKALUUHY). — [Ipumen. peo.

MOIJIOMAIOTCS JIETOYHBIMU AJbBEOJSPHBIMU MAaKpPO-
(paramu. [0 HEJABHETO BPEMEHU CYUTAIOCH, YTO KITIO-
YEBYIO 3AMUTHYIO POJNb IPU TYOEPKYIE3€ UIPAIOT
KJIETKM UMMYHHOH cucreMmb — T-nmumpouure CD4*
1 Makpodaru. OJJHAKO 34 MOCAEAHUE ABA I'O/ld MOJY-
YEHBI JIAHHBIE, HE COTIACYIOMMUECHA C 3TUM ITONTOKEHHU-
eM (Ha 4eM NMOJpOOHEE MBI OCTAHOBUMCS UyTh MO3KE).
Makpodaru, moraomas MUKOOAKTEPUH, NPOAYIIHU-
PYIOT pa3IHU4YHBIE NPOTUBOMUKPOOHBIE ATE€HTHI IPS-
MOTO JEUCTBUA (HaIPUMEDP, AKTUBHBIE (POPMBI KHUCJIO-
poja 1 230Td) U IUTOKUHBI, PETYIUPYIONNE KACKA/IbI
MMMYHHOTr'O OTBeTa. KpoMe Toro, Makpogaru — as-
TUTCHIPE3CHTUPYIOMUE KIETKH: OHU MPEJCTABIAIOT
Ha CBOEN MOBEPXHOCTH AHTUTEHBI MUKOOAKTEPUU
T-mumdonuram. B pesynsrare NpOUCXOAUT B3AUMHASA
AKTUBALUA OOOUX THUIOB KJIETOK M PA3BUBAETCA a/all-
TUBHBIA UMMYHHBIA OTBET.

[To panubpM BO3, B 2015 1. 6bL10 3apErUCTPUPOBA-
HO 10.4 MJIH HOBBIX CllydaeB 3a6oseBanusd. C4UTAETCH,
YTO MHUKOOAKTEPUAMHU HUH(PUIIMPOBAHO OKOJIO TPETU
HaceleHusa 3E€MJIHU, OJHAKO KIMHUYECKU JUATHOCTHU-
pYEMBIIT TYOEPKYIE3 BO3HUKAET TOIBKO YV 5% IIOJEN
B TEYEHME JIBYX JIET IOCIE 3apaxkeHud. IIpumepHO
y 90% MHPULIMPOBAHHBIX CUMIITOMBI TAK U HE IIOABJIA-
I0TCSL B TEUEHUE BCEU KU3HU. Y OCTAJIBHBIX C BO3PAC-
TOM (BCIEACTBUE CHIUKEHNUA UMMYHUTETA WIN KAKUX-
TO APYTUX (PAKTOPOB) HACTYNAET PEAKTHUBAIUA Jd-
TEHTHOTO TYOEPKYJI€3d C MOABIEHUEM KIMHUYECKUX
CcUMITOMOB. K 6€3yC/IOBHO I'pyNII€ pUCKA OTHOCATCS
JIOU € PA3IUYHBIMU UMMYHO/IE(PUITUTAMHU, B TIEPBYIO
ouepenb nHUIUPOBaHHbBIE BUY nnm mMeromue He-
KOTOPBIE TEHETUYECKUE OCOOEHHOCTH, ITOBBIIIAIONUE
YYBCTBUTENBHOCTb K PA3BUTHIO TYOEPKYJIE3HOU HH-
pexuunn. ITOHATHO, 4TO 3260JI€BAHUE, CTOAb U30Upa-
TEIbHO PA3BUBAIONIEECA B IONMYIALUAX YETOBEKA,
HMMEET BBIPAKEHHYIO, XOTSI U MAJIO U3YUYEHHYIO, CBA3b
C OCOOEHHOCTAMH I€HETUKH XO3I1HA.

leneTH4YeCKUM (PAKTOPAM, OIPEAENAIONUM YCTOM -
YUBOCTD JIIOZIEH K TYyOEPKYIE3Y, U BEDOATHOCTHU PA3BU-
TUS OCTPOHU (POPMBI 32400/1€BAHUSA ObLIA IIOCBAIICHA
nexnua O.Iyppa (E.Schurr, Vausepcurer Maklni,
Mownpeans, Kanazna). IIpoceccop pacckazan ob uccie-
JNOBAHUU KOHTAKTHPOBABIIUX C OOJBHBIMHU TYOEDPKY-
JIE30M JIIOJIEM, ¥ KOTOPBIX HE OBLIO MOTOXKUTEIBHOTO
OTBETA B KOKHBIX IPO6aX HA TyOepKyes [1].

3aMEeTUM, 4TO IOKd HET HU OJHOTO YHUBEPCAJIb-
HOTO CIIOC063, YTOOBI ONPEAEIUTh HAINYUE HHPEK-
1IMM Y YEJI0BEKA U CTENEHU Pa3BUTHUA mpoliecca. Kak
NPaBUJIO, A 3TOTO HUCHONb3YETCA HAOOD pas3ind-
HBIX HCCJIENOBAHUN B COBOKynHOCTH. Kpome BCceM
3HAKOMOTO Ty6epKynauHoBoro recra (TST — ot aHrL
Tuberculin Skin Test, TakXe M3BECTHOI'O KAaK KOXKHAS
npo6a, uau peakuus MaHTy) U CXOXKEro C HHUM, HO
6osnee cnenuPUIHOrO JUACKUH-TECTA CYIECTBYET
€Ie HECKOJIBKO BAPUAHTOB HEAABHO Pa3pPA0OTAHHBIX
TECTOB in vitro Ha uUTOKUH IFN-y, KOTOpHIH crienu-
(puueckn NpoOAYHUPYIOT TUM@POLUTH KPOBU HCCIIE-
JYEMBIX MALUEHTOB B OTBET HA AHTUT'E€HBI MUKOOAK-
Tepun. OJHAKO YBEPEHHO NOATBEPJUTH WUJIU OIPO-
BEPIHYTb HAJTMYHE NATOTEHA B OPTAHU3ME HE MO3BO-

OPHUPOIJA  Ne9 « 2017



WHOEKLIMOHHBLIE BOJIE3HUN

JIAIOT AK€ BCE 3THU TECTHL JleJ0 B TOM, 4YTO OTPHUIlA-
TEJIbHBIN WIN HU3KUM OTBET B HUX MOKET CBU/IETEIb-
CTBOBATb KaK OO0 OTCYTCTBUM MH(PULIUPOBAHUSA, TAK
1 O BPOXAEHHON HECIOCOOHOCTH [aBATh OTBET HA
NIPUMEHAEMBIE AHTUTEHBl WINX O IOJHOU YCTONYHU-
BOCTH 4YEJIOBEKA, CIPABAAIOMIETOCH C TYOEPKYIE3HOU
MH@EKIUEN elne Ha CTAAuN, KOTI/la aJallTUBHBIN UM-
MYHUTET HE PA3BUIICH.

B pa6orax d.1lyppa, NpOBEJCHHBIX B PA3JTUYHBIX
cTpaHaX AQpukH, ObLIO MOKA3aHO, YTO OTCYTCTBUE
peakuun TST U €€ UHTEHCUBHOCTD CBA3AHBI C OIpE-
JIEJIEHHBIMHU JIOKyCAMH B Pa3HBIX XpomocoMmax. Jlo-
KYC, aCCOIIMMPOBAHHBIM C OTCYTCTBUEM pEAKIINH,
6b11 Ha3BaH TST1, a TOKyC, OT KOTOPOT'O 3aBUCUT Pa3-
Mep KOKHOI 1po6sl, — TST2. Ckopee BCero, reH B J10-
kyce TST1 oTBevaer 32 BPOXKAEHHYIO YCTONUYUBOCTD
K UH(UIIUPOBAHUIO TyOEPKyn1e30M, a reH B TST2 — 3a
KOHTPOJIb YPOBHS UMMYHHOTO OTBETAa HA MUKOHAKTE-
pun [2]. DU pe3yabTaThl CymECTBEHHO JOIONIHAIOT
paHee MOJYYEHHBIE JAHHBIE O PAa3/JUYHBIX Hapylle-
HHUAX B I€HAX V JAETEN C MEPBUYHBIM AKTUBHBIM TY-
6epKyIe30M. DTH I'€HBl KOJAUPYIOT I[ENU PEIETITOPOB
K TAKAM KJIIOYEBBIM IUTOKMHAM, KaK IFN-y (IFNyR)
u uHrepneikuH-12 (IL12RB1) [3]. OTu JaHHBIE CBU-
JIETENLCTBYIOT O MOHOT€HHOM KOHTPOJIE IPEPACIIO-
JIO)KEHHOCTHU K PA3BUTUIO PAHHUX TKEIBIX (POPM TY-
6epkynesa. BeICOKAa BEPOATHOCTb TOTO, YTO 3HAYU-
TEJNbHAA YACTh AETEN, paHO 3200J€BAIOMUX TYOEPKY-
JI€30M, UMCIOT BPOKACHHBIC CAMHUYHBIC «OMHOKN»
B UMMYHHOM CHUCTEME.

Topasno 6osee CAoXHAA KAPTUHA '€HETUYECKOTO
KOHTPOJIA HAOIIONAETCA Y JIOJEH, 32601€BAIONUX
B 3pPEJIOM BO3paCTe. BO3MOXKHO, BO MHOTUX CJIy4asax
Y B3POCJIBIX PA3BUBAETCA HE IEPBUYHBIN TYOEPKYIES,
a pCAKTHUBAIUA JIATCHTHOM MH(MEKINH — IPOIECC
c 6oJsiee CIOXKHBIM T€HETUYECKUM KOHTPOJIEM IIO
CPaBHEHUIO C YYBCTBUTENBHOCTBIO
K NEPBUYHON MH(pEKnuu. Mera-

AnekcaHgp ConomoHoBuY AnT.

penenTopel), peuentop K suramuny D, TNF (ot anr.
Tumor Necrosis Factor — (akrop HEKpO3a OIyXOJN),
IL-1b nnu Hekoropeie mosekynsl MHC (ot anri. Major
Histocompatibility Complex — TIJIaBHBIM KOMIUIEKC
TKAHEBOW COBMECTUMOCTH) Kiacca II.

BaxxHO OTMETUTD, YTO UMMYHHBIN OTBET Y JIOJEM,
OOJBHBIX TYOEPKYJIE€30M, U MBIIICH, UHPUIIUPOBAH-
HBIX B 3KCHEPUMEHTAX, OUCHb CXOJeH. MccnesoBa-
HUS IO TOUCKY T'€HOB, OTBETCTBEHHBIX 34 YYBCTBU-
TEJIBHOCTb K TYOEPKYJIE3y, B MONYIALUAX UYEIOBEKA
1 MOJENbHBIX KUBOTHBIX HE TOJNBKO AAIOT OJIU3KUE
pE3yAbTATH, HO U JONOJHAIOT APYT Apyra. OJUH U3
ABTOPOB 3TUX CTPOK (A.C.AT, 3aBeAyomun 1adbopa-
topuern umMmyHoreneruku IHHHWHWT) pacckasan Ha
KOH(EPEHIIUU O PE3YIbTATAX, IOJYIEHHBIX B 1a60-
paropuu, e 6bUIa IPOBEAEHA MHOTO3TaNHAA Pabo-

aHaIU3 OOJNBIIOTO KOJIUYECTBA
MIPOBEJIEHHBIX HCCAETOBAHUN I10-
K434, 4TO CBA3U (ACCOLMALINN)
NOMUMOP(PU3IMOB B HEKOTOPHIX T'e-
HAX C JIETOYHBIM TyOEpPKY/IE30M
YETKO MPOCIEKUBAIOTCA B OJHUX
CTPAHAX W MNONYIALMAX JIOfEN
1 COBEPUIEHHO OTCYTCTBYIOT B JIPY-
rux. MccnegoBarenn HaxoIdIT Ta-
KHE ACCOLMAIUU CPEAU MHOXKECT-
Ba I'E€HOB-KaH/JUJATOB, KOJUPYIO-
MUX CUHTE3 PA3HBIX YYACTHUKOB
HUMMYHHOTO OTBET4 IpU TyOEp-
Kysnese: C-JIEKTUHOBBIM PELIENTOP
DC-SIGN (ot aurza. Dendritic Cell-
Specific Intercellular adhesion mo-

lecule-3-Grabbing Non-integrin —
crnenudUUHbIC ISl JICHJPUTHBIX
KJIETOK MOJIEKYJIbl MEXKIECTOYHOU
aJIre3un 3-3aXBaTHIBAIONIETO HEUH-
terpuHa), TLR1 u TLR2 (ot Toll-
Like-Receptors — TOJUI-IOJJOOHBIE

®ubpobnactbl (ERTR7-AF488; 3eneHsbiil) n anutenuansHolie knetku (SMA-Cy3; kpac-
Hbli1) OTFPaHMYMBAIOT THE3JHbIE CKONNeHUA Makpodaros (sapa knetok, DAPI; rony-
6oi). MIMMyHOrMCTOXMMUYECKOE OKPaALLMBAHME TKAHU IETKOTO YYBCTBUTENbHbBIX K Ty-
Gepkynesy Mbiwei nuuu I/St yepes geBsTb HeAenb NOCNE a3P030/IbHOMO 3apaXeHus
BUPYNeHTHbIM WTammom M.tuberculosis H37Rv.
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MpuHa AngpeeBHa Jluxre.

CTpykTypa TyGepKyne3HOW rpaHynemsl
(doi:10.1038/nri3211). B wuenTpe 37O
KOMNAKTHOW KNETOYHOWM CTPYKTYypbl pac-
NoNOXeHbl MHMULMPOBAHHbBIE HEKPOTU-
yeckue Makpoaru, OKpyXeHHble Banom
anuTennanbHbIx Makpodaros. Makpoda-
rM MOTYT CAMBATbCA APYr C ApYrom, 06-
pa3sys ruraHTCKue MHOTOAAEpPHbIe KNeTKM,
¥ NpeBpawaTbCa B NeHUCTble Makpodaru,
HakannuBaowne 6oablWOe KONMYECTBO
XupoB. Ponb Nofo6OHbIX KNETOK NOKa A0
KOHua He acHa. Mo nepucdepumn rpa-
Hynembl pacnonaralotca T-numdouuTsl,
B-knetku, obpasyiolyme ckonneHus, no-
X0XMe Ha B-honankynsl BTOPUYHbIX N1M-
(hOMAHBIX OPraHoB, a TaKxKe Apyrue TUMbl
KNeToK, yyacTByloLMe B UMMYHHOM OTBe-
Te Ha uHdekumio. Ha 6onee no3aHux ata-
nax o6pa3oBaHus rpaHyfemMbl OHa OTrpa-
HUYMBAETCA OT 3[J0POBOI TKaHW NErKOro
BaNOM 3MNUTENMOUAHBIX KNeToK U duob-
po6nacToB (He MOKAa3aHO Ha PUCYHKE).
1 — T-knetka, 2 — B-knetka, 3 — Heil-
Tpodun, 4 — HK-knetka, 5 — anutenu-
anbHbI Makpodar, 6 — anonToTuye-
CKUN MHGMUMPOBAHHBIA 3NUTENNANbHBI
makpodar, 7 — makpodar, 8 — anonto-
TUYeCKUN MHAULMPOBAHHBIA Makpodar,
9 — HeKpOTMYeCKNt MHULMPOBAHHBIA
makpodar, 10 — peHApUTHAA KneTka,
11 — ruraHTcKas knetka, 12 — neHuc-
Thlh makpodar, 13 — Mycobacterium tu-
berculosis.

T4 10 BBIBEJIEHUIO PEKOMOWHAHT-
HBIX JIMHUW MBIIIEN, OTANYAIOIUX-
€A TOJBKO IO PAa3HBIM Y4aCTKAM
MHC. BBIACHHUIOCH, YTO KOHTPOJIb
TSDKECTH TEYEHUSI UH(MEKIIUU OCy-
MECTBIAECT KIACCUYECKUN TeH
knacca 11 — H2-A8, OT KOTOPOTO
34BUCUT Y3HABAHUE AHTUICHOB
T-nmumponmramu CD4* [5]. Pesynb-
TATAM 3KCIEPUMEHTOB IIO HH-
(PULIUPOBAHUIO ITUX KE MBIIIECH
MUKOOaKTepuamu M.avium (me-
HEe BUPYJIEHTHBIMU, YeM M.iuber-
culosis) 6bUI MOCBAMIEH JJOKJIA]
BEJYIIEIO aBTOPA 3TOU pPabOThI
(M.AJlnunre, cTapmuy HAY4YHBIN
COTPYJHUK J1A6OPATOPUN HUMMY-
HoreneTukn). Msyyenume uHpek-
MU, BbI3bIBAEMOU M.avium, O4eHb
BAXHO, IIOCKOJIBKY OHAa WIHUPO-
KO pAaCIPOCTPAHEHA U HEPEAKO
CTAHOBUTCA INPUYUHOU CMEPTHU
BUY-nHOUIUPOBAHHBIX JIIOAEH.
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KneTouHblit UMMYHHBI OTBET Ha 3apaxeHne mukobakTepuamu M.tuberculosis (doi:10.1146/annurev-immunol-032712-095939).
Mpu a3po30nbHO MHPEKLUIM MUKOBAKTEPUM B NerKUX MOTYT GbITb (haroLUTMpPOBaHbl Pe3UAEHTHbIMY aNnbBEONAPHLIMU Makpota-
ramu (1a), HeiTpocpunamu (16) 1 NeroyHbIMU AEHAPUTHBIMU KneTKamu (1B), KOTOpbIe B CBOK OYEPeAb HAUMHAIOT MPOU3BOAUTB U Bbl-
LenATh pa3fiMyHble aHTUMUKPOOHbIE NENTUAbI, LLUTOKUHbI U XEMOKUHbI. YPOBEHb NPOAYKLMM TEX MU UHBIX TUMUAHbIX MEANATOPOB
BOCMaNeHMs, TakUX Kak cnocobCTBytolero anonTo3y npoctarnaHania E2 (PGE2 ) unu Hekpo3sy nunokcuHa A4 (LXA4), B makpo-
tharax urpaer pelwaiolyo ponib B ONpeAeneHun fanbHenwen cyaboel Makpodara. MHbULUPOBaHHbIE [EHAPUTHbIE KNETKN MUTPU-
pyioT B ApeHupytowue nerkue numdoysnbl (2) non genctemem uutokuHa IL-12 u xemokunos CCL19 n CCL21 u cnocobeTBYIOT ANc-
tepeHumnposke T-kneTok Thl. 3atem cneuncduyeckne K MukobakTepuanbHbiM aHTUreHaMm T-TUMGOLNUTI MUTPUPYIOT 06paTHO
B nerkue (4), npoayuupytoT IFN-y, akTuBupylowmit Makpodaru. B pesynbrate HauMHaeTcs NPOAYKLNA LUTOKUHOB U aHTUMUKPOO-
HbIX KOMNOHEHTOB, Hanpumep UHAyLMbenbHoit NO-cuHTasbl (iINOS), KOHTpOAMPYIOLWKMX poCT GaKTepuii.

YV MbIIIEH HOBBIX JIMHUNU OOHAPYXKEH <«3€PKAJIbHBIN>
(PEHOTHUIL: UyBCTBUTEIbHBIC K M.Iuberculosis )KUBOTHBIE
OKa3aJIUCh 60s€ee YCTOUUUBL K M.avium, 1 HA060POT.
[TpuunHy 3TOro 3((PeKTa €me NPEACTOUT BBIACHUTD,
HO COBOKYITHOCTb IOJYYEHHBIX JAHHBIX YKA3bIBAET HA
BA’KHOCTb M3YYEHHUA 4ACCOLUANUN C TyOEpKyJIe30M
B IONYJIALMAX YEJOBEKA AJIEIbHBIX BAPUAHTOB I'€HA
HILA-DQ — reHeTUYECKOTO dHalI0ra reHa H2-A MbIIu.

MBI yK€ YIOMUHAJIU O TOM, YTO B TIOCJIEJHUE T'OJIbI
NIEPECMATPUBAIOTCA HEKOTOPBIE NAPAJUTMBI B TIOHHU-
MAaHUM PA3BUTHUSA UMMYHHOTO OTBETA IIPU TYOEPKYIIE-
3e. Ha koH(depeHuun, B 4aCTHOCTH, OOCYXK/AAI1aCh HE-
OJHO3HAYHAd POJb B 3TOM IIpolecce HEUTpoPu-

JIOB — KJIETOK KPOBH, KOTOPBIE OJHUMU U3 NEPBBIX
pearupyioT Ha BTOPXKEHUE MATOT€HA MUTpALUEi
K MECTY HH(EKIIUU U MOINOMEHUEM MUKOOAKTEPUH.
Kak pacckazan J.MaxkMappeit (D.McMurray, Texac-
ckumt ynusepcureT A&M, CIIIA), B 3KCIIEpUMEHTAX HA
MOPCKHX CBUHKAX MUI'DALUS HEUTPOPUIIOB B JIEIKUE
B OTBET HA IPOAYKLUIO UUTOKKUHA IL-8 criocobcTByeT
AKTHUBALIMU AJIBBEOJIAPHBIX MaKpodaros u 60pnbe
¢ Ty6epKrynesHoN uHbekueil [6]. OOHAKO MO TaH-
HBIM, U310KeHHBIM foKkTOpoM T Jannenra (T.Dallen-
ga, bopcreny, TepManus), NOIJIOMEHUE MUKOOAKTE-
puit HEUTPOPUIAMHU MALUEHTOB C AKTUBHBIM TyO€p-
KyJle30M HPUBOAUT K CMEPTU HEUTPODPHUIOB — UX
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Kaxk u3BecTHO, TyOepKyie3 ona-
CEH MPEX/E BCETO CUIBHBIM BOC-
MAJIECHUEM JIETOYHOW TKAHU, YTO
MIPOUCXOJUT M3-34 YPE3MEPHOTO
HUMMYHHOTI'O OTBeTa Ha M.iuber-
culosis. O6Cyxaas TEMY NPABUIIb-
HOTO 6anaHca Mexay Heo6Xoau-
MBIM YPDOBHEM BOCHAJIEHUSA U KOHT-
ponem wunHdpexkuunu, O.Herpomnn
(O.Neyrolles, UHCTUTYT (papMaKO-
JIOTUM U CTPYKTYPHOH OUOJIOI'UY,
Tynysza, ®paHuusd) NOAYEPKHYI
BA’)KHYIO POJIb B 3TOM IIpolecce
C-JIEKTUHOBBIX PELENTOPOB, pac-
MOJIOKEHHBIX HAa IOBEPXHOCTHU
pgenaputHbeix KiaeTok (DCIR, or
aurin. Dendritic Cell ImmunoRe-
ceptor). DCIR, B3aUMOJENUCTBYS
C AQHTUT'CHAMH, PETYIUPYIOT pa3-
BUTHE HMMYHHOI'O OTBET4, HE-
06XOUMOTO 1A TOJJCPKAHUSL

Onusbe Heitponn (cnesa) u Wredan LTteHrep.

HEKPO3Yy 32 CUET BBHIPAOOTKU OOJBIIOIO KOIUYECTBA
AKTHUBHBIX (POPM KMCIOPO/A [7]. DTO MarybHO CKa3bl-
BAETCA HA MaKpO(arax u, Kak CJIEJCTBUE, HA UX CIIO-
cobHOCTU 60POTBHCA ¢ UHPeEKIuEH. Takum 06pa3oM,
HEUTPO(UIIBL, C OJHOU CTOPOHBI, AKTUBHO IIOIJIOMLA-
10T 6aKkTepun, 4TOOB YyOUBATL MX, HO C JPYrOd —
HE CIPABJAACDH C 3TOM 3a/Ja4€H, BLICTYIIAIOT B KAYECT-
BE€ «TPOSIHCKOTO KOHS», 9KPAHUPYSA MUKOOAKTEPUH OT
MaKpoO(aros, IpoPeCCUOHATBHBIX AHTUT'€H-TIPE3EH-
TUPYIOIUX KIETOK, U MPENATCTBYS (POPMUPOBAHUIO
3(PPEKTUBHOIO aaNITUBHOTO UMMyHHUTETA. Mccaeno-
BATEJIHU I10JIATAIOT, YTO [IOaBJICHUE HEKPO3a HEUTPO-
(unos npuseseT K 601€ee 3PHEKTUBHOMY YHUUITOKE-
HHUIO MUKOOAKTEPU JIETOUHBIMU MAKpOdaramu.

Nasup MakMappe#n.

BOCHAJIEHUA HA JOJKHOM YPOB-

HE U KOHTPOJA MHMEKIUU B JIET-

xux [8]. ITo pannpiM Heiipoina,
y Mbimet B orcyrcrsue DCIR syunie o cpaBHEHUIO
C KOHTPOJBHBIMHU JKUBOTHBIMU CIEPKUBAIOCH PaA3-
MHOXKEHHUE MHUKOOAKTEPUI B JIETKUX, HO NPHU ITOM
CUJIBHEE PA3BUBAIOCH BOCIIANIEHHUE.

B peaknuu npoTUB MUKOOAKTEPUH Y4ACTBYET
IFN-y — OCHOBHOU LIMTOKUH, AKTUBUPYIOMUN 6aKTE-
punuAHBIE CBONCTBA MaKpOdaros. OJHAKO CTAJIH MO-
ABJAATBCS 3KCIEPUMEHTAIbHBIEC JAHHBIE, KOTOPHIE
CBHUJIETENBCTBYIOT OO0 OTCYTCTBHU KaKOU-IHOO KOp-
pensuun Mexay npoaykpuen IFN-y B JIErKUX U KOH-
TpojaeM nH@eknuu [10], a Takke 06 y4acTuu B 60pb-
6€ C HEHU JPYIruX KJICTOYHBIX IONYJIALUN — HAIPU-
Mep, NPOJAYLUPYIOMUX UHTEPIEUKUH-17 mumdonu-
ToB Th17. COTpyaHUKH J1a60paTOpPUN OUOTEXHOJIO-
run HHUUT nop pykosoacTsoM W.B.JIA10BOM U3yun-
1 0COH6EHHOCTU (PeHOTUNA U (PYHKIUI TOMYIALUN
xietok Thl, Th17 u Th1/Th17 npu ty6epxynese [10].
BbUIO MOKA3aHO, 4TO KOJMUYECTBEHHBIE MAPAMETPHI,
KOTOPBIE YACTO MCIOJB3VIOT sl XaPaKTEPUCTUKU
HMMYHHOTO OTBETA IpPU TYOEPKyJIe3€ — TAKUE, KAK
AHTUTEH-CHIENU(PUUIECKAT NPOAYKIUA LUTOKHUHOB
IFN-y, u/unu TNF-o u IL-2, 1 aHa1u3 CTENEHU Kie-
TOYHOHU AU(PDEPEHIIUPOBKU — OTPAKAIOT CKOpEe
CTENEHb AKTUBHOCTU MHMEKIMOHHOIO Ipolecca,
4 HE TAXKECTU 3200/1€BAHUA.

Heo6punyio nonynsauuio T-numponuros CD8Y,
KOTOPBIE TPAAULMOHHO HE CUUTAIUCh AKTUBHBIMU
YY4CTHUKAMUA UMMYHHOTI'O OTBETA IIPOTUB TyOEPKYyJIE-
32, O6HApyXuAu ucciaegoparenn rpynnst HILIITeHre-
pa (S.Stenger, MHCTUTYT MEJUIIMHCKON MUKPOOHOJIO-
U1 U TUTHEHBI YIBMCKOI'O YHUBEPCUTETA, [epMaHUs).
DTU KIETKU OKA3AJIUCh CHEUUPUUHBI K JTUMUHBIM
AHTUT€HAM MUKOOakTepuut u Hapsaay ¢ IFN-y npoay-
OUPYIOT IUTOTOKCUYECKHE MOJEKYIB NEPPOPUHA,
IrpaHylu3nHa U rpaHsuma B. Takue T-numdonuTel
(ydyeHble HA3BIN UX MOJTUIIUTOTOKCUYECKUMU) JTyY-
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e MOAABAAIOT POCT OaKTEpUit
y HALMEHTOB C JIATEHTHBIM Tybep-
KYJIE30M, YEM Y JIIOAEH, CTPALAI0-
MUX aKTUBHOU (popMOi1 3260/1€Ba-
Hud [11]. B 3TuX JaHHBIX KPOETCH,
BO3MOXHO, TOAXO/ K MOHUMAHHUIO
TOTO, YTO C/ICPKUBACT UHQPEKIIUIO
y HOCHUTEJNEH JaTEHTHOrO Tybep-
KyJ€3a U HE MO3BOJAET NEPEUTH
€M B AKTUBHYIO (POPMY.

Cpeiu mpexae HELOOLCHEH-
HBIX (PAKTOPOB, BIUAIOMMUX H4 I14a-
TOT€HE3 TyOepKyie3a, CIEAYET OT-
MCETUTh €le M HUTOKMH IL-11,
0 4eM PACCKA31 HA KOH(pEPEHIINU
A.C.Ant. CHauanma Mbl BBIACHUIIH,
YTO TPOAYKIUA 3TOIO HUTOKUHA
CWJIBHO TIOBBIIIEHA B JIETKUX MBI-
e, TEHETUYECKU YYBCTBUTEIb-
HBIX K TyOEpKyle3y, M CBA3aHA
¢ 6osee TaKEN0M (POPMOI MATONO-

ruu. IIpeanonoxus, 4To OJOKU-
POBKA CUTHAIbHBIX PyHKIMM [L-11
MOXET OCIAOUTDL TAKECTb UH EK-
LIMM Y MBIIIEHN, MBI CO3/JAIM MYTAHTHYIO (popMy (aHTa-
TOHHUCTA) 3TOTO HEJIKA U BBEJIU €TI0 HEMMOCPEACTBEHHO
B JIETKHE OOJBHBIX )KUBOTHBIX. MHru6uposanue 1L-11
CITOCOGCTBOBANO IMOJABIECHUIO BOCHANEHUA TIPHU Ty-
6epKyJese, B YaCTHOCTU CHUKEHUIO YPOBHA IKCIIPEC-
CHUM KJIIOUEBBIX (PAKTOPOB BOCHAJICHUA HA YDOBHE re-
HOB U OEJIKOB, 4 TAKKE YBEIUUUBAIO NPOJOJIKUTEb-
HOCTD KM3HU 34PAKEHHBIX KUBOTHBIX [12]. OTO mo3-
BosigeT paccmarpusarTh IL-11 KaK NOTEHLMAIbHYIO
MUIIEHb JJI1 PAa3PabOTKU IPOTUBOBOCHIAINATENBHOM
TEpaNuu 1pu Ty6epKyJese.

Bonpmoe BHUMAaHUE Ha KOH(MEPEHLIUHN OBIIO Vie-
JIEHO M3YYECHUIO CAMUX MHUKOOAKTEPHUIl U IPUOOpeETe-
HUIO UMY JIEKAPCTBEHHON YCTOMYUBOCTH, A TAKXKE PA3-
paboTKE HOBBIX AHTUMHUKOOAK-

Mattnac Mepkep.

3Kcnpeccuu pasnndHblx MUKPOPHK B KpoBu u 3apa-
JKEHHOW JIEFTOYHOU TKAHU OOJBHBIX TYOEPKYJIE30M.
B pononnenue K stromy rpynna TJLAxukuHon (MHc-
TUTYT OGUOOPraHUYECKON XUMUN UMEHU aKaJJEMUKOB
M.M.IllemsaknHa u }O0.A.OpunHHuKOBa PAH, MOCKBa)
MPOBOJUIA UCCIEJOBAHUA IKCIIPECCUU B MUKOOAKTE-
puaxX HeCKOAbKUX ManblX PHK (B yacTHOCTH, HEJABHO
oTkpbiTOit PHK ncRv10243A u3 ceMenCcTBa HEKOAUPY-
omux PHK) B paznbix yenosusx [13]. Mccnenosarenu
[IOJIATaI0T, YTO 3T MOJIEKY/Id — KJII0YEBOE 3BEHO PEry-
JILUU B [IENIU PEAKLIUIT OKUCIUTENBHOTO CTPECCA MU-
kobakTepuu. I[1oJJ06HBIE MCCACOBAHUSA, JOMONHSIA
APYT Jpyra, IOCIYXaT OCHOBOH I PA3PA6OTKUA METO-
J0B Ju(pHEPEHINATBHON JUATHOCTUKUA TYOEPKYIE3a,

TEPUANBHBIX IIpenaparos. M.Mep-
kep (M.Merker, bopcrens, Tepma-
HUA) OTMETU MHTEPECHBINA (DAKT:
B Bocrounoint Espone u B Poccun
NPUYUHOU PA3BUTHUS TYOEPKYIE3a
C MHOECTBEHHOH JIEKAPCTBEH-
HOU YCTOUYUBOCTBIO CTAHOBATCA
BCEr'0 HECKOJbKO KJIOHOB MHUKO-
6akrepuil. BaxkHo Taxxke, 4To 60-
see yeM 90% 60MbHBIX TYOEpPKYJIE-
30M ¢ MJIV u HIJIV neudar He ad-
(pexTUBHO. B CBA3U C 3TUM TPYAHO
IIEPEOLIEHUTh POJIb HU3HAYAIBHO
NpaBUJIbHON JAUATHOCTUKU B Iie-
JIOM U JUATHOCTUKU JIEKAPCTBEH-
HOH YCTONMYUBOCTH, HE I'OBOPA YK
O MapaIIEeNbHOIN pa3dpaboTKe HO-
BBbIX JIEKAPCTBEHHBIX IIPENAPATOB.

Joxnan B.B.Epemeesa (3aM. iu-

pexropa no Hayke LTHMUT) 6buL1
IIOCBALEH HOBOU TEME — YPOBHIO

Bnagumup Butanbesny Epemees u Onbra BnagumuposHa lemuxosa.

IDIPHUPOITA « N9 « 2017




WHOEKLLMOHHBLIE BOJIE3HUN

B MIPOILECCE OKUCIEHUS UCXOJHO-
IO COEJUHEHUS B OPTAHU3ME U BBI-
JeTEHHBIE U3 TJIA3MBI TTOCTIE TIpHE-
mMa PBTZ169. TTo UMEIOIUMCS YKE
ceityac ganHHbiM, PBTZ169 neii-
CTBYET B OYEHb HU3KHUX /034X,
1 MOK4 HE OOHAPYKEHO TOOOYHBIX
3(p@eKTOB OT €ro NpUMEHEHUS,
YTO JIENTAET 3Ty MOJEKYAy O4YEeHb
MEePCHEKTUBHBIM KAHAWJATOM JJIs
CO3/1aHUSI HOBOT'O JIEKAPCTBA MPO-
TUB TyOEpKyIe3a.

B.B.HUKOHEHKO (BEAymUIT HAa-
YUHBIA COTPYJHHUK J1a60paTOpUU
nmMmyHoreHeruku LHHUHWT) pac-
CKa3a71 06 HMCCHAEJJOBAHUHU AKTHUB-
HOCTH HOBBIX IIPOU3BO/IHBIX UH/IO-
na nporus Miuberculosis u M.avi-
um, pa3pabOTAHHBIX COTPYJHU-

TaTbsiHa JleoHnpgoBHa AxuknHa (cnesa), TatbsaHa KoHcTaHTMHOBHA KoHppatbeBa u Ip-

BuH LLypp.

4 TAKXKe CO34AAYT NPEANOCBHUIKH I Pa3paboOTKu
NPUHIUINUAIBHO HOBBIX METO/IOB MPOTUBOTYOEPKY-
JIE3HOW TEPATIUU.

B nacrosmee Bpems HAUOOIbIIEN 3(POEKTUB-
HOCTBIO U HAMMEHbBIIEX TOKCUYHOCTBIO I MAIlUEH-
TOB 00J2JaI0T IPOTUBOTYOEPKYJIE3HBIE NPENAPATHI
nepBoro paaa (pu@aMnuluuH U U30HUA3U]), OLHAKO
Yy MHKOOGAKTEPHIl JIOBOJBLHO OBICTPO Pa3BUBACTCH K
HUM PE3UCTEHTHOCTD. [IPUMEUATENBLHO, YTO MYTAIIUH,
OT KOTOPBIX 3TO 3aBUCUT, IPUBOAAT K YCTOUUYUBOCTU
6aKTepUil U K APYIUM IIPENApaTaMm, 4TO CBUAETENDb-
CTBYET O HEOOXOJUMOCTH HE TOJNBKO I'€HETHYECKOTO,
HO ¥ (PEHOTUINYECKOTO aHAMN3a MTaMMOB. O HOBBIX
MOAXOJaX K JAUATHOCTUKE JIEKAPCTBEHHOH YCTONHYHU-
BOCTU MUKOOGakTepuu pacckazana JL.H.HepHoycosa
(pykoBopuTenp orjaena MUkpoobuosoruun LHUUT).
C momorpio cuctembl Bactec MGIT 960 MOKHO TIPO-
BECTH (PEHOTUNIMYECKUI AHAJINU3 YYBCTBUTEIBLHOCTU
BBIJIEJIEHHBIX MUKOOAKTEPUH Cpa3y K 11 mpOTHUBOTY-
OGEPKYJIE3HBIM IIpENapaTaM, YTO MO3BOJSAET MPOBO-
JUTb NOAOOP MHJUBUAYATBHOU TEPAIUU U COOTBET-
CTBEHHO NMOBBLIMAET 3(PPEKTUBHOCTD JedeHus [14].

B 2014 r. 6p111 BBIIYIIEHBI /IBd HOBBIX IPOTUBOTY-
OEpKY/IE3HBIX Ipenapara — OENaKBUINH U Jie/1aMa-
HU/JI, KOTOPBIE CEHYAC aKTUBHO BHEJPAIOTCSA B CTPa-
HaX C BBICOKMM YPOBHEM PACIPOCTPAHEHUSA TYOEPKY-
nesa. Joxnajg B.A.Makaposa (MHCTUTYT GUOXUMUHN
numeHn A.H.baxa, MockBa) OblI IOCBAIEH pa3pabo-
TAHHOMY €r'0 TPYIIOHN NEPCHEKTUBHOMY COEIHHE-
HUlO0 PBTZ169, y KOTOPOTO BBISIBIECHA BBICOKAS -
(PEKTUBHOCTD MPOTUB MUKOOAKTEPUI B MOJEIN Ty-
6epKyse3a Ha MBIIAX, OCOOEHHO B COYETAHUU C Oe-
JAKBUJIIMHOM U NUpa3uHaAMUIOM [15]. B Teuenue nep-
BBIX KJIMHUYECKUX MCIBITAHUI HA 3OPOBHIX A0O6PO-
BOJIBIIAX OBLIO IOKA3aHO, YTO NPOTHUBOMUKDPOOHYIO
AKTUBHOCTb IPOSIBIAET HE TOJbBKO COOCTBEHHO
PBTZ169, HO U €ro MeTaA6ONUTH, OO6PA3YVIOMHECS

kamMu MHCTUTYTa 31€MEHTOOp-
IAHUYECKUX COEJUHCHUN UMCHU
A HHecmeanosa PAH. B pesynbra-
T€ IPOJEJAHHON paboThl ObLIN
OTOOPAHBI IATh COCJUHCHUU-KAHIUIATOB JIJIsL TTOCTIC-
JVIOWErO dHAMN34 UX AKTUBHOCTU NPOTUB M.tubercu-
losis 1 M.avium, Cpey KOTOPBIX OJHO 001afaeT 6ak-
TEPULIUJHON AKTUBHOCTBIO MPOTUB «CHAMUX> (JOP-
MAaHTHBIX) GopM M.tuberculosis, 4TO OYeHDb BAXKHO JJIs
NPEJOTBPAICHUA PEAKTUBALUU TYOEPKyI€E3a IIOCHE
nedeHus. [ yCrnemHoi pa3padoTKu NOLOOHBIX Ipe-
[1apaTOB KPaHE BAXKHO NOHUMAaHUE (DYHJAMECHTAJIb-
HBIX MEXAHU3MOB PA3BUTHUA JOPMAHTHOCTH B IIOIYJISI-
IUAX MHUKOOAKTEPHUIM — BOIPOC, KOTOPBIM YCIEIIHO
3anumaerca nab6oparopus A.CKanpenpanna (Mucru-
TyT 6moxuMun umenu A H.baxa, Mocksa). B ero nok-
J1ajie 6BUIN 3aTPOHYTHI BOIPOCH PA3HOO6PA3Us (heHO-
TUIIOB TAKUX OAKTEPUIL, 4 TAKKE IIPOLLECCOB U (PAKTO-
POB, IPUBOJAIINX K PEAKTUBALUU OAKTEPUIL.

& ok %

B 3aKII0YEHHME XOTENOCHh OBl OTMETUTD BBICTYILIE-
Hue T.Vappuxca. OH HOJYEPKHYI, 4TO 11 3(PPEKTUB-
HOI1 60PBOBI C TYOEPKYJIE30M B IIEPBYIO OUEPE/b BAXK-
HO 006€CIEeYUTDb NPEJOTBPAIEHUE 3260JE€BAHNSA, A s
3TOro Heob6xoauMa 3(P@eKkTuBHAA BakuHanud. He-
CMOTpPA Ha MOCTOSHHBIE MTOMBITKA CO3/1aTh HOBYIO BAK-
LIUHY IPOTUB TYOEPKYJIE3d, TPATY O'POMHOTO KOJIUYE-
CTBA CPEJACTB HAa MHOTOYMCJIEHHBIE pPa3paboOTKH,
JO CUX IIOp UMEETCA TOJABKO OjHa BakuuHa — BCG (or
¢p. Bacillus Calmette—Guerin), co3gannas A.Kajab-
MmerToM M Klepen eme B Havane XX B. Bugumo, He-
CMOTpPs H4 MPOBEAEHUE OIPOMHOIO KOJIMYECTBA pa-
60T, MBI BCE €IIE HE IIOHUMAEM KAKUE-TO (PYHIAMECH-
TQJIbHBIE ACIHEKTHl MATOT€HE32 MMMYHHOI'O OTBETA
1 UMMYHOJIOTUYECKON MAMATH NPU TYGEPKyJIE3e, 4To
HE MO3BOJIAET CO3/1aTh IPUHIJUIIUAIBHO JYUIIYVIO BAK-
LHUHY. B ¢BA3M C 3TUM NpPOBEJEHUE NONOOHBIX KOH(DE-
peHnui u GOpPyMOB, COTPYJHUIECTBO YUEHBIX PA3HBIX
CTPaH W IPOBEJEHUE JUCKYCCUHN KPAMHE BAKHBI I
no6esbl HaJl TYOEPKYIE30M B MUPE. |
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Koudepennusa nposegeHa npu ¢uHaAHCOBOH nmoaaep:kke Poccurickoro HaygHoro ¢onga (mpoekr 15-15-
30020, TKK).
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“Koch—Metchnikoff” Forum on tuberculosis in Moscow

I.LA.Linge', A.S.Apt'? T.K.Kondratieva'
'Central Research Institute for Tuberculosis (Moscow, Russia,)
*‘Lomonosov Moscow State University (Moscow, Russia)

The conference “Lung tissue inflammation: pathology, regulation and immune response” was held in the framework
of Koch Metchnikoff Forum on tuberculosis (TB). In general, the projects of the Forum aim to establishing long-term
partnerships in the field of preventing medicine and public health. The TB section connects fundamental research in
immunology and microbiology to an improvement in diagnosing TB in Russia as well as implementing WHO quality
standards. Genetic control of TB in humans and in experimental animal models, new approaches to the diagnostic
including analysis of multi-drug and extra-drug resistant TB, new approaches to the control of lung tissue inflam-
mation and novel results in the field of antimycobacterial drug design were highlighted and discussed during the
conference.

Keywords: “Koch—Metchnikoff” Forum, tuberculosis, mycobacterium, inflammation.
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OKEAHONOrus

PudpmoBass goAUuHa —
kAro4YeBass cmpykmypa gHa okeaHa

A.B.Unpun

Axycmuneckutl uncmumym umenu axaoemurxa H.HAnopeesa (Mockea, Poccus)

Pudrosas JoanHa — HA4YaJI0 BCEX HAYAJI B I'€OJIOIMU OKeaHa. 3[1€Ch 3aPOKJAETCA 3EMHAA KOPA U HAYMHAETCA €€ Pa3-
BUTHUE BO BCEM CBOEM Pa3HOOOpa3uu. B cTaThe paccMaTpUBAIOTCA NPOOAEMBl TeOMOP(OJIOTUN U I'€OJOTUN OKEAHU-
YECKOI'O IHA B CBSA3U C JAHHBIMU 10 U3YUYEHUIO PUMPTOBOU JOJMHBL M31araeTcss KpaTkas UCTOPUS OTKPBITUSL pUPTO-
BOI1 IOJIMHBI U OCHOBHBIE PE3YJIBTATHL, IOJYYCHHBIEC B XO/1€ BBIIOJHEHUA KPYIHEHIIUX IIPOEKTOB, IIOCBAIICHHBIX €€
uccaenosanuio. Cpeau Hux nporpamma PAMOVC (ppaHKO-aMEPUKAHCKHUE UCCIEOBAHUS CPEJIMHHO-OKEAHNYECKUX
XpeOTOB) U PyHAAMEHTAABHBIE UCCAECJOBAHUA TUIPOTEPMAIBHBIX HCTOYHUKOB B pU(MTOBOI JOIMUHE.

ABTOpPCKHE pa3pabOTKU KACAIOTCSA NPOOJIEM MPOUCXOKIEHUI MOP(POCTPYKTYPHl pUPTOBOI JOJUHBI U €€ OJIMKAT-
meit nepudepun. 3aTparuBaoTCsa BONPOCH. 3KOJOTUH U NPAKTUYECKOTO OCBOCHUS IOJIE3HBIX HCKOMAEMBIX PUPTO-
BOI1 JJOJIUHBI C U3JIOKEHUEM COOCTBEHHOI KOHIIEIIIUY ITIOUCKA U PA3BEAKU I'MAPOTEPMATBHBIX MECTOPOXKICHUI.

KiaroueBspie c10Ba: pudTOBAsA JOAUHA, JUTOCHEPHBIE IIJIUTHL, 3¢MHAA KOPA, CIIPEJUHT, TUAPOTEPMAIbHBIE HCTOUYHU-

KM, MOPPOCTPYKTYPA, IKOJIOTHS.

n@PTOBAA JOJMHA — HAYAIO
BCEX HAYaJl B OKeaHe. 31eCh
obpasyercs 3€MHas  KOpa

1 HAYUHAETCA €€ PA3BUTHE BO
BCEM CBOEM MHOTOOOPA3UU.

HemHoro nucTopuu

Tepmun «pudrosas fONIUHA> BBE-
JIEH B JIEKCMKOH HAYK O 3€MJIE U3-
BECTHBIM IIOTIAHACKAM I'€0JIOTOM
Jx.I'peropu. OH 3aHUMANICA TI'€O-
JIOTUYECKOU CBEMKOI B BocrTou-
Hou Appuke u B 1921 r. onybnu-
KOBaJ (PYHIAMEHTANBHYIO MOHOTrpaduio «Pudrosble
JOJUHBL U reosnorus Bocrounoit Agpuxn». Cpenu
3TUX JIOJUH €CTb pudTr I'peropu. DTOT MCCIESOBA-
TeJb ONPEJETUI U I'€HETUYECKUHI CTATYC PUPTOBBIX
JJOMUH — TpabeHBl pACTSLKEHUSA. BMecTe ¢ TeM npu-
3HAHUE BO3MOKHOCTH PACTAXKEHUA 3EMHOHU KOPBHI
B T€ TOJBl CYUTAIOCH IO MEHBIIEN MEPE HECEPHE3-
HBIM. BOJIBIMMHCTBO I'€0JOrOB NPUHUMAIO TMIIOTE3Y
CcxKaTusg 3eMJIM AHIIMUCKOro reogusuka bk Jxonu,
K CJIOBY CK43aTh, HHOCTPAHHOTO WiIeHA AKaleMUU Ha-
yk CCCP. M tumip B KoHLE 50-X rOJOB IPOLLIOIO CTO-
JIETUS APTYMEHTHI O PACTAXKEHUM 3EMHOIM KOPBI HA-
I A€KBATHOE MOATBEpKAeHUE B Tpyaax P.Be-
HUHI-MeliHena u O.bymnapaa.

YTO KacaeTcs OKeaHa, TO CTPAHHO JyMaTb, UTO
BCETO HECKOJBKO ACCATUIECTUI HA3a]] OOJBIINHCTBO
HBIHEIIHUX I'€0JIOTOB CTAPIIETO MOKOJIEHUSA O pUPTO-
BOW JIOJIMHE HE MOAO3PEBANO. Y JPYIUX OBLIA CMYT-
Hple poragkd. OHU CBOJUINUCH K BO3MOKHOMY IIPO-

© UnpuH A.B., 2017

Anexcanop Bacunvesuu Havun, 00Kmop
2eozpaguneckux HayK, npogeccop, 21a6HuLli
HAYUHOLE COMPYOHUK AKYCMUUECKO20 UM-
cmumyma umenu axaoemuxa H.H.Anopeesa.
Obnacms HAYUHbLX UHMEPEecO8 — MOPCKAL
2e0n02us, 2e0aKycmuKa, akonrozus. JIaypeam
npemuu u 3onomoti meodanru PI.JTumxe Pyc-
CK020 2eozpaguuecrozo oouecmea (1978).

JOJIKEHMIO pudTa MCIaH Uy B OKEAH UIN K B3AUMO-
CBSI3U C KOHIIeIUUEN pacmupenus 3emnu. TOUKoi OT-
cyeTa B 060UX CIYUasX CIYKUT YK€ U3BECTHBIIN K TO-
MY BPEMEHHU TJOOANBHBIN MOAC 3EMIETPACEHUH, 3a-
HUMAIOMUNA B OKEAHAX CPEAMHHOE IIOJIOXCHUE.
Ho HarngaHoro n3o6paxxeHus MpoJOabHOTO YIIETb,
KOTOPOE PA3JENIeT CPEJUHHBIE XPEOTHI, TO-MIPEKHE-
MY HE CyIECTBOBAIIO.

Cpasy nocie Bropoit MUpOBOU BOMHBI dAMEPUKAH-
LBl HAYA/IM UHTCHCUBHBIC UCCICJOBAHUA AHA ATIAH-
THUYECKOI'O OKeaHa. B koHie 40-X rojloB NpoIIoro
CTONETHUA PYKOBOJUTEND JIAMOHTCKON I'€OJIOTUYECKON
o6cepparopuu M.IOUHT C COTPYIHUKAMU JIPATUPOBAIL
Ha rpebue CpenHHO-ATIaHTHYECKOTO XpeoTa (CAX)
B IOXHOM ATJIaHTHKE ITTyOUHHBIE TOPOJBL (B TOM YUC-
JI€ CEPIIEHTUHU3UPOBAHHBIC IEPUJOTUTEL). OLlCHUBAA
HAXO/KH, OyAYyIIMI OCHOBOIOJOXHUK HOBOH TIJIO-
6a1pHON TeKTOHUKHU ['Xecc HA cuMIIo3uyMe «3€MHAs
kopa» B banrtumope (CIIA) ormeuasn, 4TO <«BOIPOC
O TOM, IIOYEMY CEPIEHTUHU3ALMSA IPUYPOUYECHA B AT-
JIAHTUKE K CpeJHEN JMHUM OKEaHA, OCTAETCA A0 CUX
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OKEAHOJIOrMs

IIOP OTKPBITBIM». YTOUYHUM, CEPIMIEHTUHU3AINA — IIPO-
LIeCC TUPOTEPMAIBHOIO U3MEHEHUS U IIPEBPALICHUSA
IJIYOUHHBIX NOPOJ (IYHUTA, IEPUAOTUTA U JIP.) B CEP-
MEHTUHUT, COCTOAIMUIN M3 TPYIIBI MUHEPATIOB CEP-
MIEHTUHA (CJIOUCTOrO CUAMKATA Maruum:). Ilpomecc
npotrekaer npu remneparype 300-500°C ¢ Bblje/ICHU-
€M TEIUIAd U yBeJIuYeHueM o0beMa BemecTsa. [1o aToi
NPUYUHE C CEPIEHTUHU3AIUEH HEPESKO CBA3BIBAIU
1 TENEPb CBA3BIBAIOT MOAHATHUE 3EMHON KOPBI, 4TO
BepHO. OJHAKO II0 HEKOTOPBIM PacyeTaM, Macca cep-
IIECHTUHUTOB, HEOOXOUMAs JUIS B3/IBIMAHUS I'peOHS
CAX HaJ ypOBHEM IIOJHOXKUSA, JOJKHA COJLEPKATD BO-
Iy B KOIUYECTBE ~1% 0T 0611eil MacChl BOABL B MUpPO-
BOM OKE€aHE. DTO HEPEAIBHO U HE OTBEYAET COBPEMEH-
HOMY COCTAaBY NOPOJ; CPEAUHHO-OKEAHUUECKUX XPED-
ToB (COX). [Ipoucxoxjenue xe GoOpM TEKTOHHUYEC-
KOI'O penbeda MEHBIIETO MACHITA0a IyTEM CEPIEHTHU-
HU3ALUN HE UCKIIOYECHO.

CepneHTUH — KPACUBBIN MUHEPAJ ¥ BHENIHE HAIIO-
MUHAET PUCYHOK KOXHU 3MEU C MATHAMU HA 3€JIE€HOM
(one. BmecTe co CBOMM HA3BAHUEM OH JABHO BOIIET
B 06UX0/] HalleH KU3HU. CEPIIAHTUHOM HA3BIBAIOT U3-
BHUBBI TOPHBIX JOPOT, TUPJIAH/BI IBETHBIX YKPAIICHUMN.
CepHeHTUH UCIOIb3YETCA KAK IIOAECIOYHBII KAMEHbD,
4 TAKKE Y1 U3TOTOBJIEHUS PA3HOOOPA3HBIX JIEKOPA-
TUBHBIX U3/I€JIUIT B CTPOUTETbCTBE U APXUTEKTYPE.

Ho npopgosmxkum nurary npodeccopa Xecca: «Jlio-
6a4 runoTe3d, KOTOPYI0 MOXKHO NPEMIOXKHUTD s
0OBSICHEHU 3TOIO (PAKTA, ABIACTCS B HACTOAIIEE
BpeMA YMO3pUTENbHOW> [1]. 3aceanusa CUMIIO3MyMa
NPOXOAWIN B OKTAGpE 1954 1. B TO BpeMsa yXe men
pa3roBOp O KOHBEKIIMOHHBIX MOTOKAX B MaHTHUU
3emnu. C BOCXOJAIIEN BETBbHIO MOTOKA CBSI3BIBATOCH
obpaszoBaHue rpedHei COX, OAHAKO pa3pbiBa JUTO-
cepsl HE IPEAYCMATPUBAIOCS.

O6pamasach B IPOUIOE, XOUETCH MBICIEHHO BME-
maTbCA B XOA paccyxpeHun Xecca. Hy ecin yx Bol
YKA3aJI1 HA JOKAJIU3ALUIO CEPIEHTUHU3ALUU BJOJIb
rpebHsi Xpe6Ta, TO U NPEANOTOXKUTE, YTO UMEHHO
3/1€Ch U JJOJIKHA CYIMIECTBOBATD TPEIMMUHA, YEPE3 KOTO-
pyIO INIyOMHHOE BEWECTBO IIPOCAYUBACTCS HA IIO-
BEPXHOCTD, 4 BOJA IIPOHUKAET B 3¢MHYIO KOpy. U Bce
BCTAHET HA CBOMU MecCTal

Kazanocse 651, yero npome? [Ipouie a, HO C BBICO-
TBl COBPEMEHHOI'O 3HAHUA. PACCUUTHIBATL HA IOJY-
YEHUE IO3UTHUBHOI'O PE3YIbTaTd JIMLIb IYTEM YMO-
3PUTENBHBIX YIPAXHEHUN He npuxoaurca. Osape-
HHE Yallle NaJaeT HAa NOJATOTOBIEHHYIO NOUYBY. TaKOBa
JIOTUKA HAYYHOT'O IIOUCKA.

DyHIAMEHTAIbHAA MOATOTOBKA ObLIA BBIIOJTHEHA,
U CBSI3aHA OH4 C UMEHaMu npodeccopa Komymobuii-
ckoro ynusepcurerTa CIIA u JITaMOHTCKOH re00ruyge-
ckom obcepsaropuu bproca Yapap3a XerszeHa U €ro
HEU3MEHHOU cOTpyAHULL Mapu Tapn. B reonoruu
MHOTO U3BECTHBIX )KEHIIUH-OABWKHULL. U B 3TOM pA-
Ay 3aCIyKEHHOE MECTO IpuHagIexur Mspu. B Jla-
MOHTCKYIO O6CEPBATOPUIO OHA IPHUIILIA B BO3PACTE
20 ner, uMed HA PyKaX JAUILIOM I'€00r'd MUYHUTAHCKO-
'O YHHUBEPCUTETA, CEPTU(PUKAT MAJICOHTOJIOr, AUII-
JIoM mMarematuka YausepcureTa r.Tancs (Okmaxoma).

O3HAaKOMUMBLINCH C ee pesome, IOuHT (B TO BpeMA Au-
PEKTOP 0O6CEPBATOPUN) OKA3AICA B 3ATPYAHEHNH, KY-
Jla K€ HanpasuTh OapwlnHIO. [Tpobiema pemmniack
6b1cTPO. OH CIPOCUIL: «BbI 4YEPTUTDL yMEETE?> U, YCIIbI-
MIaB B OTBET YTO-TO IOXOXKEE HA COITIACUE, ONIPEETIII
€€ B J1a6OPATOPHUIO COOPA U CUCTEMATUZAIUU JTAHHBIX
10 U3MEPEHUIO INIYOUH JHA OKEaHa, K XeiseHy. Tam
OH4 MPEBPATUIACH B 3dMEYATENBHOIO KapTorpada-
nccneposarenss. B 1953 1., cucreMaTtusupys JJaHHbIC
no CesepHoU ArnaHTuKe, Tapn o6HApyXuIa Ha TPEX
CMEXHBIX II0 IHUPOTE 3XOJOTHBIX npoduiaax CAX
CXO/iHBIE (POPMEL peibeda — II1yOOKUE IPOBABI B Cpe-
JUHHOM 4aCTH Xpe6Ta. O(POPMUB JTAHHBIE B BUJIE Kap-
TUHKU (nIpoo6paza Oyaymux (uanorpagpuyeckux
KapT), OH4 [TI0KA34J1a €€ CBOEMY PYKOBOJUTEMIO (PUC.1).

Puc.1. MepBoHayanbHbli parMeHT pudTOBOI [LONUHbLI B AT-
NAHTUYECKOM OKeaHe, NoOAroToBNeHHbI M. Tapn.
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Puc.2. NMepeooTkpbiBaTenu pudToBoi LONUHLI B ATnaHTU4eC-
KOM okeaHe b.Xei3eH n M.Tapn.

Puc.3. lNepBas HenpepblBHasA cepua 3IXONOTHbIX Npoduneit Ye-
pe3 pudTosyto gonuHy B CeBepHoit ATnaHtuke [2].

ToT C yAMBIEHUEM BOCKIHUKHYI: «DTOTO HE MOXKET
6BITB!>. V Xel3eHa Cpa3y BO3ZHUKIA MBICIb O PACKOJIE
KOHTHUHEHTOB B cTuie A.Berenepa. OJHAKO B T€ T'OJIbI
110/JOOHBIE MBICIN OBUIM KPAMOJIbHBIMU, U JAHHBIX ObI-
JIO €Ie MAlIOoBATO. M3pH NPOAOJKAIA PabOTATh U HE
TOJIbKO OOHAPYKUBAIA HOBLIE IIPOBAIBI IO IPOCTUPA-
HUIO XpebTa, HO U OTMEYAIA UX COBIAJICHUE C INHUEH
SMUIIEHTPOB 3EMJIETPACEHUH ITTOOATBHOTO CECMUYE-
CKOro nosica 3emnu. Bce aTo o3Hauvaer, 4To pakrudec-
KO€ OTKPBITHE PUQMTOBON JOJHUHB MIPOU3OULIO
B 1953 I (HO C IONpPaBKOM Ha CI1a6YI0 OCBELOMIICH-
HOCTb HAy4YHOTO COOO6mIeCTBA). HAamOMHUM, 4TO Ha
cuMnosuyMe B 1954 1. 0 pudToBOH JONUHE KAK TAKO-
BOU HE OBUIO CKA3aHO HU CJIOBA. YAUBUTEJILHO, YTO
BCETO JINIIb JBA-TPU I'ojla COYCTA OBLIM OOHAPOLOBA-
HBl (DYHAAMEHTAIbHBIE PE3YIBTATBl COBMECTHBIX HC-
ciaeposanui Tapn u Xensena. B 1957 1. nocne gjokinaja
Xei3eHa Ha cuMIozuyme B [IpMHCTOHCKOM YHUBEPCHU-
TeTe ujes O BenukoM rno6anbHOM pudre moaydnaa
MUPOKYI0 U3BECTHOCTb, OCOOEHHO MOCJIE 3MOIUO-
HAJbHOU PEIUIUKNA XeCCa (B TO BpeEMA JUPEKTOPA I'e0-
JIOTUYECKOTO senapramenTa [IpuacTona): «Monogoin
YEJIOBEK, BBl MOTPSACAU OCHOBBHI reosoruul>. Tem ca-
MBIM ObUIA peNIeHa U NPo6JeMa CEPIEHTUHU3AINN,
KOTOpas TaK 3aHuMaia npodeccopa Xecca.

B ognont u3 nybnukanuil Xen3eHa TeX JET €CTb
MHTEPECHOE NMPU3HAHUE, YTO PUDTOBYIO AOJUHY OT-
kpputa Mapu Tapn. Oto npusHanume — 6garogap-
HOCTb X€N3€HA CBOCHU COTPYAHULEC U OIM3KOMY 4Ye-
JIOBEKY 34 CAMOOTBEPKEHHBIA TPYA 110 COCTABICHUIO
pusnorpauueckux KapT, OXBATUBIIUX BIIOCIEACT-
BUM BECb MUPOBON OKeaH. B AMepuKe eCThb onpeje-
nenue: «Benmukuit rno6anbHeIA puPT>. MBI JO6ABUM,
4TO B 1953 1. 6B110 caenano Benukoe reorpaduuec-
KO€ OTKDPBITHE, NPEJONPEAETUBIIEE CAOM IPEXKHEN
HUACONI0rny HayK o 3emiie. Ero apropamu cranu Mapu
Tapn u Bproc Xensen (puc.2).

JanpHenmas IOnyJIsapu3anus OTKPBITH IJId CBO-
uM uepesnoM. B anpene 1959 r. B CIIA nop aruzpoit
Teosoruueckoro oomecrTsa AMEPUKU BBIILJIA KHUI'A
«The floors of the oceans», aBTopaMu KOTOPOI GBIITH
Xerzen, Ounr u Tapn. Ha pycckuil A3bIK OHA ObLIa
nepeseicHa B 1962 T. B U3/jaTeNbCTBE «MITHOCTpAHHAS
JIATEPATYPA» IOJ Ha3BaHUEM «[JHO ATIAHTUYECKOTO
OKeaHa» [2]. KHura BeI3BaJa, MAJIO CKA34Th, 6OIBIION
nHTepec. OHA O3HAMEHOBAJIA HOBBIN ITANl B M3yde-
HUU OKEAHCKOI'O JH4. YK€ HEBO3MOXKHO CTAJI0 I'OBO-
PUTB, YTO TOPHBIE XPEOTHl B OKEAHE — CKIAJYaThIE
COOpYKEHNUS, A TTTYOOKOBOJIHBIE PABHUHBI — APEBHUE
maaTGOPMBL. PAKTUYECKUIT MATEPUAI, IPUBELECHHBIN
ABTOPAMH, HE OCTABJIAA COMHEHUI B MHOM NIPUPOJE
JHa OKEaHa.

Camas addekrHas UI0CTPpaLus HOBOI'O BHUIE-
HUA 3EMHOM KOPBI OKeaHd — MOCJIEe0BATCAbHDIN DAL
3XOJOTHBIX Npodunrer depes ocesylo 30Hy CAX|
OT I0KHOM OKOHEYHOCTU XpeOTa PerikbsiHEC O Ma-
pamutenu 20°c.a. (puc.3). MHAUBUYAIbHBIE PA3JIU-
yus MOPQOJOIUU B CMEKHBIX NPOPUIAX XOPOIIO
[IPOCJIEKUBAIOTCA, HO U O0Was CTUIUCTUKA PEJIbE-
¢a no Bcel WwIMHEHKE» OUEBUHA. BrioCaeCTBUHN 3TA
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CTUINCTUKA HAXO/AMNA TOCTOSIHHOE IOATBEPIKIE-
HHE, IIOKA HE CTaka AOCTOSAHHUEM BCEH TTOOANIBHOMN
pudTOBON CHUCTEMBI OKEAHOB. ITONYTHO OTMETUM,
4YTO ObLIA YCTAHOBIEHA UJIEHTUYHOCTb MOP(OIOrun
OCEBBIX 30H XpEOTOB M NPOBUHIUU BOoCTOUYHO-AD-
puKaHCKUX pudTOoB. OnpejeeHue 0CEBON JONNHEI
Ha rpebHax COX Kak «pudToBOi» 0OPEIO 3aKOHHOE
OCHOBAHHE.

OTKpBITHE PUPTOBOI JONTUHEL B OKEAHE XOTHA U HE
MIOJIOKMJIO KOHEIL AUCKYCCHAM O NPOUCXOXKIECHHUHU
CPEMHHO-OKEAHUYECKUX XPEOTOB, HO CYMIECTBEHHO
KAYHYJIO MasATHUK B CTOPOHY HJEU O UX COPOCOBOH
TEKTOHUKE. BO BCAKOM cirydae MU(DOJIOTUA I€HE3NUCA
COX, nmoABepPCTAHHAA K KOHIIENIUAM T'€OJOTUU Ma-
TEPUKOB, O6bLId TOKOJIEOIEHA.

Moaxoabl K U3yuyeHUI0 pUBTOBOMN [ONUHDI

Pudrosas foanna nHTEPECHA He cama 110 cebe. Y Hee
ocobblit craryc. OHa — HCTOYHHUK HOBBIX UJEH
U IPEJCTABIECHUI O I'€OJIOI'UH JJHA OKEAHa I IUPO-
KOI'O Kpyra ucciaejgopareneii Hayk o 3emie. B pudro-
BYIO JJOJIMHY YCTPEMUINUCH I'€OJIOT'H BCEX MACTEN: TEK-
TOHUCTEL, I'€OMOP(OIOru, reoPU3nKU, I'€OXUMUKY,
NETPOJOTH, JUTONOTH, 4 TENEPb €Ie U OUOJOrU
1 3Kojgoru. OyHJaMeHT, 3dJ0KEHHBIN XEH3EHOM
u Tapn, 063aBeiCsS MOIHON HAJACTPOUKON HOBOTO
3HAHUA T€OJIOTUU OKEAHCKOTIO JIHA.

KoneuHo, BCEX MHTEPECYET IJaBHBIN BONPOC:
[IPOUCXOXKAECHUE U PA3ZBUTHE CAMOU PUPTOBOM [J0O-
JIUHBL, ©OO €r0 PEMIEHUE OTKPBIBAET /IS BCEX 3AUH-
TEPECOBAHHBIX HUCCAELOBATENECH HOBBIE IIEPCIEKTU-
Bbl. OJJHAKO 3TO HENPOCTAA 34/1a44.

CoBpeMEHHBIE MTOJXOABI K U3YYEHUIO JJHA OKEAHA
pEANIn3yIOTCAa B OKEAHOTIPA(PUUECKUX IKCIEAUITUAX.
Yaie BCEro B HUX MPOBOJATCSA KOMIUIEKCHBIE Pabo-
TBI, U OIOKET BPEMEHM U KAKJOIO HANPABIECHUS
orpanudeH. He cmacaroT u CHeLUAJIU3UPOBAHHLIE
HCCIENOBAHUA: TTOTUTOHHBIE CBEMKHU U I'€0JIOT0O-T€O0-
pusnyeckne TpaBepch (KOMILIEKCHBIE MCCIEJ0BA-
HUSA 10 3a/laHHOMY npoduiio). Heo6xoaumon jera-
JU3AUUU AOCTHUYb HE YAAETCA. MOXHO OTpaboTaTh
COTHHU U THICAYU MOJTUTOHOB. B KOXKI0M U3 HUX OYAYT
MIOJIYYEHBI HOBBIE JAHHBIE, OTKPBITH HOBBIE MOJABOJ-
HBIE TOPBl, KAHbOHBL U JIpyrue (popMbl penbeda, 00-
HAPYXCHBI PA3IUYHBIC COYCTAHHA TOPHBIX IMOPOJ
U OC4/IOYHBIX KOMIIJIEKCOB. He 6yJeT TOIBKO O/JHO-
'O — IOHUMAHUA IPOCTPAHCTBEHHBIX B3AUMOCBA3CH
¢popm nmoaBoAHOrO penbeda, reopU3NIeCKUX napa-
METPOB, 3JIEMEHTOB 3AJIEraHUA KOPEHHBIX IIOPOZ,
OCOOEHHOCTEN UX pacnpepeneHus. Ho UMEHHO Ta-
KM€ JIETATN U XAPAKTEPUBYIOT CYThb T'€OJOTHYECKUX
npoieccos. Ilepexos Ha MOJOOHBIA YPOBEHDL U ClIE-
JOBAJIO OCYIECTBUTD.

C aT011 1enbIo B HAvYase 70-X roJjoB NPOHIIOro Be-
Ka OBbUI yUpPEXAEH CTALMOHAPHBIN IOJUTOH ILIOMIA-
Jb10 40 ThIC. KM? (HOMEHBIIE MOCKOBCKOI 061.), HA KO-
TOPOM HUCCJIENOBAHUA SOBOJWINCH 10 BEICOKOH CTEIE-
HU AeTanu3anun. [ToJUroH pacnonoXKeH Ha rpebHe

CAX, 1oxxHee A30PCKHX O-BOB, Ha mHUpoTe 36-37°.
[IporpamMMa HCCAEJOBAHUNM IOJyYUIA HA3BAHUE
GAMOVYC (PpaHKO-aMEPUKAHCKUE ITOJBOJHBIC UCCIIE-
JOBAHUS CPEJUHHO-OKEAHUUYECKUX XpeO6TOB). OHA
NIPOJIOJIKANACH B TE€YEHUE HECKONBKUX JeT. IToka,
110 OOJBHIOMY CYETY, HE yJaJ0Ch IOBTOPUTH CTOJIb
MacmrTabHoro npeanpudaTusa. OObEKTOM HCCIEN0BA-
Hus crana pudrosas goauHa CAX.

I[Iporpamma PAMOYC Bxa0O4Yana HAABOJHBIE
U ITOJJBOJIHBIE UCCIIEJOBAHNA. JIMIIb HA IEPBOM 3TAIIE
OBIIO BHITIOMHEHO 26 3KCIEAMIMOHHBIX PEHCOB.
CBEpPXIIJIOTHAS CETKA IPOMEPOB IO3BOJIMIA COCTA-
BUTb OATUMETPHUUYECKYIO KAPTYy C CEUYEHUEM U300aT
10 M. DTO U AN HBIHEIIHETO BPEMEHU — OOJbIIAA
peakocTs. KapTa nocay:xuna OCHOBAHUEM I ITOCIIE-
ayiomux pa6or. OCOGEHHYIO IIEHHOCTDb NMPEJCTABIA-
au O6ykcupyemble ycrpoiictBa «Cu-Mapk-1 un -2»
CKPUIIICOBCKOI'O OKEAHOTPA(PUIECKOTO MHCTUTYTA
(CHIA), Ha KOTOPBIX OBLIA CMOHTHUPOBAHBI 9XOJIOTHI,
cercMorpadsl, MATHUTOMETPBI, JIOKATOPBl HOKOBOTO
0630pa, (porokameprl. YCTPOHCTBA OYKCUPOBATUCH
HENOCPEACTBEHHO HAJ| JHOM U C BBICOKOM pa3perma-
I0IEN CIIOCOOHOCTBIO U3MEPSIN €I'0 MaPaAMETPBHL.
YIaBajsocCh, B 4aCTHOCTH, GUKCUPOBATDL YIJIBI HAKIIO-
Ha 10 70° — IOCTUKEHUE paHee HE BUAAHHOE. TOJb-
KO IBETHBIE (POTOTPA(PUN HUCUUCIANIUCh THICAYAMU.
Ha gHE 1ONMHBL YCTAHOBUIU CEUCMOTPadbl, KOHTPO-
JIUPYIOIME CENCMUYECKYIO AaKTUBHOCTD. [l1a miepeia-
9l UHMOPMAITUU UCIIOAb30BAINCH TH/IPOAKYCTHYECC-
Kue Oyu, ynpasiasgeMble 10 paguo. C IOMOIIBIO AHT-
JIMHCKOTO JIOKATOpa O0KOBOTO 0630pa «Imopus» 3a-
CHSUIN BECH PAMOH — MOJIYUYMIHN AKYCTUYECKYIO (POTO-
rpacuio qHa. Pe3ynbraThl CEHCMUYECKUX ONBITOB I10-
K434JIM, YTO B IIPEJENAX IOJIUTOHA IIPOUCXOJUT €XKe-
aHeBHO 10-30 3eMIeTPACEHUN PA3NUYHON MATHUTY-
Jbl. 326€ras HEMHOTO BIEPE/], OTMETUM: BAXKHEUINH
BBIBOJI 13 HAOIIOJEHUN CEMCMHYECKON AKTUBHOCTU
COCTOUT B TOM, YTO 3€MJIETPSCEHUS HE CBA3AHBI C JIU-
HAMMKOI MHTPY3UIA B OCEBOI 30HE PUPTOBON 10U~
HBI, 4 O0YCJIOBIEHBl COPOCOBLIMU JJUCIOKALUAMU HA
€e CKIOHAX. Henb3sd Npu 3TOM BO3AEPXKATBCA OT 3a-
MEUAaHUS O NPAKTUYECKU HENPEPBIBHOU U3MEHYUBO-
CTH MUKPO- U M€30penbeda Ha CKIOHAX pUPTOBOU
JONUHBI U HEBO3MOKHOCTU 3A(PUKCUPOBATH MOPDO-
JIOTHIO YKA3aHHBIX MACHITA60B HA JUIMTEIBLHOE BPEM.
JpyruMu CTOBAMH, HENb3S OBITh YBEPEHHBIM, YTO Ma-
paMeTprl MOJPOOHON T'E€ONOIHYECKON CHEMKHU CO-
XPaHAIOTCSA HEU3MEHHBIMU XOTS OBl HECKOJIBKO JIET.

Ho 310 6BLIO NHIIb Ha4yaaoM. Ha BTOpOM 3Tame
B JIOJIUHY CIYCTUIUCH TTYOOKOBOAHBIE OOUTAEMBIE
anmapatsl (IOA): gpannysckue «lluaHa» U «Apxu-
Me/l> 1 AMEPUKAHCKUI «AlBUH». [IpeacTosano npose-
CTH HENOCPEACTBEHHBIE HAOIIOJCHUS HA TPAHUIEC
JMUTOC(EPHBIX IUIUT, B CAMOM LIEHTPE CIPEAUHTA. ATl-
apaThel 6bIN OOOPYAOBAHBI TOU K€ TEXHUKOH, UTO
n «Cu-Mapku». JJOIOTHUTENIBHO B HOCOBOHM 4aCTHU
«ANIBUHA» 3AKPENUINA 3BYKOBU3OP, KOTOPBHIN «BUAET»
BJaJIb JO 1.5 KM U, IOJOOHO JIETYYEH MBIIIH, U30€ral
HEHYXXHBIX NPENATCTBUI IPU BBIIOJHEHUN Pa3/INy-
HBIX U3MEPEHUIT U OTOOPE FEONIOTUYECKUX MPOO.
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Manbiit KOCMOC Ha fiHE OKeaHa

[lepBoe, Ha YTO OOpPATUIM BHUMAHUE HAOIIOAATE-
JId, — MOJIOTUI CBOJI, BBITUOAIOMUICA K IIEHTPY CIpe-
JUHI'd 1 UHKPYCTUPOBAHHBIN PA3HOOOPA3HBIMU (POP-
Mamu penbeda. Cpeju HUX — IEHTPAJIbHBIC MOJHI-
TUs. OHU TOJNYYUIN TPOMKHE KOCMHUYECKHE HMMEHA:
Benepa, [TnyroH, Ypan, Caryph, IOnurep. fopa Bene-
pa, HAIIpUMED, UMEET IMHY 3.7 KM, IUpUHY 1.1 KM
u BpICOTY 250 M. E€ IOBEPXHOCTb COCTOUT U3 34CTHIB-
MNAX MOTOKOB JIABBI, OMJIATEPAIbHAA OPUEHTAIUA KO-
TOPBIX YKA3bIBAET HA TPEI[UHHBIC W3THUAHUA JIaBBL
B cymMMe TpemuHbl 3aHUMAIOT 6—8% OT 061Iew mupu-
HBI JHA 10JUHEBL IIUpUHA UX KOJIEOIETCSI OT HECKOb-
KUX CAHTUMETPOB O 8 M. IIpUBIEKAIOT BHUMAHHUE
CBO€OOpPA3HBIE KYPIaHBl, IO (POPME HAMOMHUHAIOIUE
crora ceHa. Kak mpeamnonaraioT UCCAefOBATENN, 3TH
(bopMBI TIEPBUYHBI, B COBOKYIITHOCTH OHU OOPA3YIOT
I[CHTPAJAbHBIE BYJIKAHUYECKUE TOAHATUA. OTMeda-
JIOCb, UTO LEHTPAJIbHBIE MOJHATUA UYEPEAYIOTCA CO
CTOJb K€ HEHTPATbHBIMH JENPECCUAMU BIOJD JJHA 0-
JUHBL B jpenpeccuax npeoo6aafaloT TEKTOHUYECKHE
TpemuHel. Kak OKa3aJ0Ch BIOCIEACTBUU, TTOJLOOHBIE
YepeOBAHUA BOOOIE XaPAKTEPHBI HA BCEM MPOTAXKE-
HUN pU@PTOBOU JoMuHBL CO BPEMEHEM MOJHATUSA
U JENPECCUU MEHAIOTCA MECTAMU. TaM, TI€ OBbUIN BYII-
KaHUYECKUE MOAHATUSA, C(DOPMUPOBAINUCH JENPECCHUH,
1 Ha060poT. O4YeHb MOXO0XKE Hd PUTMUYHYIO paboOTy
rersepa, Korja nepuos (pOHTAHUPOBAHUA CMEHAETCA
NEPUO/IOM MOKOS. IIPUXOAUT HA NAMATh 6UOIEHCKAs
[IpUTYa, B KOTOPOM peUb UJET O 3epHe: «He Bo3poauTt-
41, MOKa He ympeT». Ho npobiaema umeer 6osee oduiee

Puc.4. MpuHuunuanoHas cxema GOpMUPOBAHUA TPAS U LONUH B NPOBUHLMMU pudTO-

Bbix rop CpeanHHo-AtTnaHTMyYeckoro xpebra [4].

3HAYEHUE, U B JUAJIEKTUKE OHA MPEJCTAET KaK OCHOB-
Has KATEropus — «OTPHUILIAHUE OTPULIAHUA>», UIU KAK
3aKOH IUKIUYHOCTH PA3BUTUA NPUPOAHBIX ABICHUL.
DTOT 3aKOH HAIIEN CBOE APKOE BOILUIOMIEHUE B YIIOMSA-
HYTOM YE€PEOBAHUM BYJIKAHUYECKON M TEKTOHUYEC-
KO CTaauil B Pa3BUTUU JHA PUPTOBON JOJHHBL
[1o IPOCTUPAHUIO OH PEWIMIYETCH B BUIE AYEUCTOMN
CTPYKTYPHI IHA, 4 BKPECT IPOCTUPAHUA — B (POPMHU-
POBAHUU TPAJOBO-AOJUHHOIO penbeda Ha nepude-
puun. AMepukaHckue reonoru K Makznonaneg u T.OTBO-
Tep MPEJNONaraioT, YTO «CMEHA JJEKOPAIUH» MPOUC-
XoauT B uHTEepBane 0.5—1 MyH JIeT.

OCO6GEHHO AUCKYCCUOHHBIM CTAJI BOIIPOC O MPOUC-
XOXKIEHUH NMPOBUHIIUU I'PAJl U LOJUH Ha NepUdEpPUn
pudTOBOM 1OANHBL [T0 3TOMY IOBOJY OBIIIO BBI/JBUHY-
TO HECKOJIBbKO runotres [3]. OfHaKO OOBbACHUTD HEpe-
X0/l OT 6POBKM CKJIOHA PUMTOBOM JOJMHBI K IIEPBOU
JONUHE PUMTOBBIX TOP 3aTPyJHUTENBbHO. Ham mpej-
CTABJIAETCA, YTO BBIXOJ M3 3TOU TYMAHHON CHUTYa-
IUU — COIIOCTABIE€HUE peNbe(dad U AHOMATUN CHUIIBI
TSDKECTH B PaMKaX pudToBOU JonuHBL Ha nuke mac-
Cbl, KOT/Id CO3/JA€TCA LEHTPAJBLHOE BYIKAHUYECKOE
MOJHATUE, OTPUILATENIbHBIE AHOMAJINU CHIIBI TSDKECTU
B JOJIMHE MUHUMAJIBHBIE, U JIOCTUKEHUE N30CTATUYE-
CKOTO PAaBHOBECUS HA OPOBKE CKIOHA NPOUCXOJUT HA
6osiee HU3KOM OATUMETPUYECKOM YPOBHE, YEM IIPHU
COKPAIIEHHON MACCE€ B TEKTOHUYECKYIO (pa3y Pa3BU-
TUA. Pa3Hunia 6aTUMETPUYECKUX YPOBHEN IIPU JOCTH-
JKEHUM HM30CTATUYECKOT'O PABHOBECHUS B PE3YILTATE
PA3ABMKEHUS TUIUT U 110 3aKOHY IIUKJIUYHOCTH OIpe-
JensgeT (GOPMUPOBAHUE I'PAAOBO-JONUHHOTO penbeda
B IIPOBUHIIMU PUPTOBBIX I'op (puc.4).

HHCcTpyMEHTANBHBIE ONIPEAEe-
HHUS MAaTHUTHBIX CBOICTB HOPOJ
B LICHTPE CIIPEJJUHTA TOKA3a/IH, UTO
BCE AHO PUQPTOBOH JOITUHBI JEKUT
B IIpeJeNax 310Xu bproHec ¢ BO3-
pactoM okono 0.7 muH neT. TeMmel
pACIIMPEHUS JHA HE IMPEBHIMNAIOT
2.4 cm/rop. Ilpu 2TOM CHpPEAUHT
COBEPUIACTCA ACUMMETPUYHO. [1n-
TBl OTHOCUTENILHO JIPYT IpyTa JIBU-
KYTCA C PA3TUYHBIMU CKOPOCTAMU.
Tak OBLIO YCTAHOBJIEHO ACUMMET-
PUYHOE PACHIMPEHHE THA OKEaHA.

BaxkHermue pe3yasTaTel MOMy-
YeHHBI ¢ 6aTuckada «<Apxumen». OH
norpyxanca 30 pas. OrmeTum
JIAIIb /1B BBIAAIOMMUXCH JOCTHXKE-
Husa. Ha 6poBKe TpaHCHOPMHOIO
pasinoMa B paiioHe paboT ObLIU
OOHAPYXKEHBl THJPOTEPMAIbHBIC
OTJIOKEHUA — KPACHBIE, XKEITHIE,
3€JIEHbIE KPYNMHKU MHHEPAIOB
JKEJNe3a U Mapratud. OTo OblIN BO-
obue nepsple HAOIIOJCHUE U OT-
60p npo6 IIBETHBIX OTIOXKEHUHN —
I'UJPOKCUZIOB U CYJIb(PUOB. A Ha-
6nrofarenu 6aTuckadga CTanu nep-
BBIMH, KOMY V/4JIOCh YBUJIETh yC-
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ThE TUPOTEPMATBHOTO UCTOYHU-
ka. OHU K€ IPEAIONOKUIN U IIPU-
YMHBI MOABIEHUA PYAHOTO Belle-
CTB4 HA4 MOBEPXHOCTU — MHOTIO-
KPaTHBIE CABUTOBLIE Ae(DOPMALIUU
1 HOPpMAaJlIbHbIE COPOCH], 30HUPY-
IOIUE 3EMHYIO KOpPY /10 TI'IyOUH
10-12 kM. TTo maOCKOCTSIM COpO-
COB THUAPOTEPMBI BBIHOCATCA HA
MOBEPXHOCTb. OTMETUM, YTO IIO-
rpyxeHust 6aruckaga «Apxumesn»
IPOUCXOWIN 32 JIBA T'0jld IO OT-
KPBITUS THU/JPOTEPMANBHBIX MC-
TOUHHUKOB B [a1amarocckom pudg-
Te. O6 3TOM HECKOJIBKO MO3KE.
Bropoe noctmxenne — geranpuoe
M3Y4EHUE B3AUMOJENCTBUA OCH
CNIPEJUHTA C TOPU3OHTATBHBIMU
CABUTAMU B TPAHC(HOPME, BBISABIIC-
HUE MUTPALUU OCEBOU JUHUU
TpanchOpMa BBEPX-BHHU3 IO CKIIO- Puc.5. Cxema KOOpAMHALMM NOABOAHBIX UCCNeA0BaHN Ha nonuroHe «PAMOYC» [3].
HY U1 (POPMHUPOBAHUA HOAAIBHOI
BIIA/JUHBI B 30HE KOHTAKTd CTPYK-
TYp CHpeAuMHra u TpaHcdopma.
O6unue 06JIO0MOYHOTO MaTEPUAIA
B 30HE UX COWIEHEHUSA CIYXUT
OLIEHKON KOJMYECTBA TEKTOHUYE-
CKUX JABMKeHUU. Ha 06aze moay-
YEHHBIX JaHHBIX (PaHIy3CKUI
uccnegosarensb KJle-Ilumon cue-
JaJ1 BBIBOJL O MUIPAlUU TPAHC-
(OPMHBEIX Pa31IOMOB B IONEPEU-
HOM HAIIPABJICHUM.

MUHU-T0/IKA «AJNBHUH» BBIINOJI-
HUJa B pAWOHE TPOBEACHUI
GAMOVYC 15 norpyxenui. OHa
NIPONUIA HAJL JHOM JOJTHUHBI 27 KM.
TOYHOCTh KAXKJOTO HAOTIOJZECHUSI
I MECTA OTOOPAHHOU IIPOOBI CO-
crasnsuia He 6onee 10-12 m. Ha-
IIOMHHM €IIl¢ Pa3, TOYHOCTb 0bec-
MIEUYUBANIACH AKYCTUUYECKUMU Mas-
KaMH, OTBEYAIOMUMHU HA 3aIIPOCHI
HaJBOAHBIX CYJOB M IOJBOJHBIX
anmnaparos (puc.>). «AIBUH» OTOO-
panr 100 o6pas3uos, CHsI (PUIbM,
cpenan 12 teic. pororpadui, ob-
cnenoBan u onucaa 200 6OJBIIUX
1 MaIbIX TEKTOHHUYECKUX (HOpPM
penbeda. Kazamoch Obl, HE TaK
MHOTO, HO C Y4Y4E€TOM Oeclpele-
JEHTHOM TOYHOCTU OIIPE/eICHUSA
MECTa, 3TO ObUI NPUHIUINATBHO
HOBBIII YDPOBEHb UCCIEJOBAHUSA
JIHAa OKeaHa. UMEHHO B Te€ TO/ibl
BIIEPBbIE TOABMJICA KIACCUYECKUIT
PUCYHOK CKJIOHOB pU(DTOBOU J0-
JINHBI, KOTOPBHIN MPEACTABIAT CO-
BOKYIIHOCTb HOPMAJbHBIX TEKTO- Puc.6. Mopdonorunyeckas cTpykTypa pudToBbIX JONUH B ATNaHTMYeCKOM M Tuxom
HUYECKUX cOpocoB (puc.0). Kak  okeaHax [5].
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Puc.7. Teonornyeckunii paspes Ha cknoHe pudToBoit LONUHBI MO HAGNIOAEHUAM C Y-
60KoBOLHOTrO 06MUTaemMoro annapara «Ansun» [3]. BBepxy — reonoruyeckuii paspes
BHYTPEHHEe CTeHbl 3aNafHoOro CKA0Ha, BHU3Yy — monepeyHblii npodunb pudToson
LONMHBI U MECTOMOJOXKEHNE FeoNorMyeckoro paspesa. 1 — nogywku; 2 — Banuku;
3 — [OHHblE 0CAAKK; 4 — OCbINU; 5 — [AKK U CUANbI; 6 — Bpekuns.

NPUMED YHUKAJIBHOTO PE3YABTATA, MOJYYEHHOTO
¢ 60pTa «AIBUHA», OTMETUM U3yYEHHUE I'€OJIOIUYECKO-
ro paspesa Ha CKIOHAX PUPTOBOU JONUHEL (PHUC.7).
CHHU3Y BBEPX HAOIOAAIOTCA OCBHIIN M KaMEHHBIE 06-
Ha)KEHUS, B KOTOPBIE BHEJPEHBI BEPTUKAJIBHBIE TIAC-
TUHBI CIEKIIENCH 6peKkunu. B mmacTuHax o6HapyxKe-
Ha TOHKAf CJIOMCTOCTb, OOPA30BAHHAA IIPEXK/E B TPE-
MWHAX HA JHE JOJUHBEL C OTXOZOM OT IL[EHTpPa CIIpe-
JUHTI'A TpCH_II/IHbI «OJKHBAJIN», U HCKOTOprC N3 HUX
(coBmajamomue C MIOCKOCTAMU COPOCOB) IIpeBpalna-
JIUCh B 3€PKaJd CKOJbXKEHUA. MacCCHUBHBIE 6a3aJILTHI
NEPEXOJAT B MUJUIOY-JIABBl (110 (POPME HATIOMUHAIO-
HIME MOJYIIKHN ), CPE3AHHBIE IIIOCKOCTBIO COpOCa. BhI-
COTa U3YYEHHOT'O CKJIOHA cocTaBmwaa 350 M. OcoOeH-
HO 3d4METH4 POJIb HOPMAJIBHBIX COPOCOB B POPMUPO-
BAHUU CTPYKTYPHI CKJIOHA. Bech pudt rnybuHom npu-
MEpHO 1.5 KM CO3[aH UCKIIOYUTEAbHO MOJOOHBIMHU
c6pocamu (cm. puc.6, 7).

Macca HoBermeln MHOOPMALMUU MO3BOIUIA II0-
HOBOMY B3IJIAHYTb HA MHOTHE BOIIPOCHI, K43a7I0Ch OB,
pemenHble ¢ 6osee 00mux no3uuuin. OJUH U3 AKTUB-
HBIX y4aCTHUKOB nporpammbel PAMOYC, npodeccop
Cranpadopackoro ynusepcurera (CIIA) T.Ban Anpern,
MUCAJN, 9YTO B PE3YNBTATE AETANUIAIUNA UCCAENOBAHUNA
JHA OKEAHA «MBbl OBICTPO BO3BPAIMIAEMCH K TEM BPEME-
HAaM, KOTZld KQX/IbIN YIOJIOK 3€MJIU UMEJT COOCTBEHHYIO
HCTOPHIO, OUEHb 1260 CBI3aHHYIO C JPYIUMHU KaKU-
MU-TH60 OOIMMMU 3aKOHAMU», M ganee: «A IOKa MBI
Oy/ieM CBUJIETEISAMU TOT'O, KAK IPOCTOU 06pa3 3eMiiu,
BO3HUKIIMI B ropsyue, 6e3paccyjHble IHU, OYAET 1O-
CTOSIHHO TYCKHETDB». TaK 3MOIIMOHAJIBHO NMPEJOCTEPE-
raeT BaH AH/IETT OT MOCIENIHBIX 3aKTI0YEHUI — OKOH-
YATEJIbHBIX U GECIHOBOPOTHBIX, KOTOPHIE CBONCTBEH-

HBI HEKOTOPBIM CTOPOHHHUKAM HO-
BBIX TEKTOHUYECKUX KOHIIEMIIUIL.
B cTONb BIEYATIAIONMEM OTKPOBE-
HHUU CJBIIATCA MECCUMUCTUYEC-
Kast HOT4, B TOM CMBICJIE YTO OT HBI-
HENIHEro CXEMATU3Ma /10 TOHUMA-
HHUS NOJJIMHHBIX 3aKOHOMEPHOC-
TEN CTPOEHUA JTHA OKE€AHd — JUC-
TAHIUA OTPOMHOTI0 pazmepa [3].

Ho, xak 651 TO HU OBITO, UCCIE-
JOBAHUA TpojoJrkaoTca. U cam
Ban Angsien sBigeT co6oit o6pasers
9HTY3UACTA H3YUYEHUSA MOPCKHUX
rybuH. BcmoMuHaeTcsa aKcnenu-
ousg, KOTOPYIO OH BO3TJIABUI
B 1968 . HA HAYYHO-UCCIAEOBA-
TENbCKOM Cy/iHE <«Apro». 1o —
OJJUH U3 NEPBBIX I'€OTPABEPCOB
B IOxHOU ArnanTuke: Or JlyaHabl
(Anromna) no ®opranesn (bpasu-
JUsl). DKCHeAunun OblI IPUJAH
cumBos «CIRCE». Cama no cebe
JaHHad a606peBuaTypa MNEpPeBO-
auTcsa Kak upiies — BOJIMIEOHU-
na. Hupneda npoxnsana HA 0.94
B Orerckom Mope. M BO Bpems
BO3Bpamenud Opucces U3 JJIU-
TEJBHOT'O TIABAHUA 33/I€P>KAJIa €T0 Y ce6s IPUMEPHO
Ha roj. Tak uTo BEpHy/CA OH K IleHenone ¢ HEGOMb-
MMM ONO3aHUEM. BO3MOXKHO, TEOTPABEPC HA «APTO»
KAaK-TO ACCOLMMPOBAICH C InaBaHnueMm Oxpucced. OT-
CI0/1d AHAJIOT'UA C I'PEUYECKON MU(OIOTUEH.

OJIHUM U3 PE3YALTATOB AKCIEAULIUHU CTANIO OTKPBI-
THE CTPYKTYPHON acuMMeTpuu CpeinHHO-ATIAHTH-
yeckoro xpe6Ta B HOxno! Atnantuxe (FOACX). Ero
BOCTOYHBIN (PIAHT OKA32JICS BBIIIC 3aaiHOTO. [10/106-
Hadg «KPUBOOOKOCTb> MIPOTUBOPEUMIIA KECTKUM KAHO-
HAM TOJBKO YTO 34aPOXKAABIIEHCA TEKTOHUKU JIUTO-
Cc(pepHBIX IIUT, COTJIACHO KOTOPO CTPYKTYPA OJJHOT'O
(paHra 1O/oKHA OBITH 3€PKAJIBHBIM OTPAKEHUEM JPY-
roro. Ha atrom nacrausan Jle-IInmon — OCHOBOIIO-
JIO)KHHUK U 9HTY3UACT HOBOU KOHIIETIUH.

Kpowme toro, Ha (pnaHrax xpebra He 6b1JI0 OOHAPY-
KEHO U CTPYKTYPHO-MOP(OJOTMYECKUX JABOMHHUKOB.
Tak, HAa HAYAJIbHOM 3TAIIE CYNIIECTBOBAHUA HOBOU I'€O-
JIOTUYECKON MAPAJUTMBl B €€ KAHOHUYECKUX OCHOBAX
OTMEUAJIUCH CYIECTBEHHBIE IPOTUBOPEYN.

Ha nepeceyenun rpebuss CAX BMECTO OOBIYHON
OCEBOU JJOIMHBI ObLI OOHAPYXKEH BEEP HETAYOOKHX
NIPOJONTOBATHIX BIAJWH, CPEJU KOTOPBIX BBIUJIEHUTH
OCEBYIO IOJIMHY OKa3J10Ch TPYAHO. COBOKYIIHOCTD OT-
HOCHUTEIbHO MEJIKHUX JOJUH, PACWICHSIOMUX OCEBOU
CErMEHT XpeOTa, MONYyUYmnIa, C Tolauu Ban Anjena, Ha-
3Banue BULGE — pacwieHEHHBIA BYyJIKAHUYECKUN Ky-
[10JI-CBOJI, BeHuawomuil rpedens IOACX. Bnocnencr-
BUH, IIPU UCCIEJOBAHUU pUPTOBOH 30HB IOACX, HaM
NPUXOJUJIOCh BCTPEUATh NOJOOHBIE (DOPMBI pENbE-
a u B Apyrux cermeHTax xpeodra (puc.8). Tem caMbIM
MOJBEPTAETCA COMHEHHUIO 31KOHOMEPHOCTDb, MO KO-
TOPOU TIAyOOKHE PUQPTOBBIE JOTUHBI COTIACYIOTCH
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C MEUICHHBIM PACHIMPEHUEM [JHA
(1-4 cm/ron), RONMUHBL CpeaHEN
TJIYOUHBL — CO CPEJHUMU TEMIIAMU
(4-8 cM/ron) m cmaboOBBIPAKEH-
HBI€ — C OBICTPBIM PACIIMPEHUEM
(or 8 1o 18 cm/rox). CxeMy 3aBU-
CUMOCTU MOp@osnorun pudro-
BBIX JIOJIMH OT TEMIIOB CIIPE/JUHTA
CIEAYET pPaCCMATPUBATHL JIUIIb
KaK 4aCTHBIU cayvail. [1o moacye-
Tam K.Maxkjgonanpaa u b.Jlyennu-
ra, CpejlJHue TEMIIBl CIPEJUHTIA
3KBUBAJCHTHB CKOPOCTU POCTA
HOI'TEH Y Y€JIOBEKA.

OTMEUEHHBIE BBIIIE NPOTUBO-
pe4ynsa CBUAETENBCTBYIOT O TOM,
4YTO CyABOY 001MKA pudTOBOU J10-
JIUHBL U JJA)KE€ €€ CYIIECTBOBAHUE
pEmaoT HE TEMIbl PACIHIHUPEHUS,
4 TEMIBl NOCTYIUIEHUS MarmMaTu-
YECKOTI'0 MaTepUand U3 IMyouH MaHTUU 3eMun. Ecin
HET MATMBbl, TO MOXXHO PACIIUPATH JHO XOTb 110 MET-
Py B I€Hb, HO OOBACHUTH CTPYKTYPHO-MOP(HOIOIU-
YECKUE Pa3Jndusi pUMTOBLIX 30H IIPU 3TOM 3aTPVA-
HUTENbHO. Kak conmpsaraerca MHTEHCUBHOCTb CHA6-
JKEHUS MATMOU C TEMIIAMU CIPEAUHTA, €II€ NIPEACTO-
UT BBIACHUTD. OT 3TOr0 6y/IE€T 3aBUCETH U TOAPOOHAA
Kiaccupukanusg pudTOBBIX JOJNH, ONPEJCICHUE UX
Pa3HOBUJHOCTEN.

H3zyuyas Mopdonorudeckyio crpykrypy IOACX, Ml
0OpaTuIN BHUMAHUE HA OJUH MAPALOKC — CYLIECTBO-
BAHME UJEAIBHOU CUMMETPUHU AHA KOXKHOI ATIAHTUKHU
IIPpU ACUMMETPUYHOM PA3ABUKEHUU JTUTOCHEPHBIX
IJTUT. )14 mpuMepa pacCMOTPUM CJIOKUBINYIOCA TAM
CUTYALIMIO, KOIJA, MO JaHHBIM TI'€OIMHAMHUKH, AMe-
PUKAHCKAs IUIATA IIEPEMELIAETCS K 3aIajy CO CKO-
pPOCTBIO ~2.3 cM/TOAI, 2 AQPUKAHCKAA — CO CKOPOCTBIO
1.9 cM/Top [6]. I3 3TOTO CrefyeT, YTO AMEpUKAHCKAs
IJIUTA 32 BECH MEPUOJ] CIIPEAUHIA
(~140 muH 1€T) NpOULIA YT IPH-
mepHO Ha 600 xM Gombine Adpu-
KAHCKOH, T.€. LEHTP CIPEAUHIA
IPU TAKUX UCXO/HBIX JAHHBIX HU-
KaK HE MOXET COXPAHATBbCH MOCE-
peaune gHa HOXHOW ATIAHTHUKHU.
BbIOOp apryMeHTOB I IIpUBEJC-
HHUS B COOTBETCTBHE ACUMMETPHUHU
CIpeAUHra ¢ (PAKTUYECKOIN CUMMe-
Tpuen gHa IOXKHON ATIIAHTUKU —
HeOOJBIION, a4 CKOpPEE BCETO —
€JMHCTBEHHBIN. LleHTp crpeannra
JOJIKEH MUI'DUPOBATD HA 3a11afl CO
CKOPOCTBIO ~2 MM/TOA. B 3TOM CI1y-
4ae CKOPOCTU OOEUX IIUT CPABHSA-
I0TCA HA 3HadyeHun 2.1 cm/roj. He-
CJIOKHBIE BBIYMCIEHUA ITOKA3bIBA-
IOT, YTO 34 BECH NIEPUOJ, CIIPEJNHTA
€r0 MUTPUPYIONUHI LIEHTP JO/LKEH
OTWIEHUTDh OT AMEPUKAHCKON TJIN-
Thl ~300 KM 36 MHOU KOPBI U IIPUCO-

Puc.8. OceBoii BynKaHW4YeCKUN MACCUB, pacyeHeHHbli BeepoM puQTOBbIX JONNH.

€JUHUTb UX K APPUKAHCKON. TaKO¥M UTOT IIpU 3a7aH-
HBIX YCJIOBUAX INPEACTAB/ACTCHI 3AKOHOMEPHBIM. Bo-
IIPOC B JPYI'OM: HACKOJIBKO PABHOMEPHO IIPOUCXOAUT
JOKAMIIMHI LIEHTPA CIpejunra (mepeMeleHue eTpa
CIIPEJUHTA, MPEPBIBUCTOE U CKAUYKOOOPA3HOE, CTANIU
H43BIBATh «/[DKAMIMHIOM», OT AHIJIMICKOTO CJIOBA
jump — NPBLKOK, IEPECKOK). He Kaxpie ke 2 MM/roj!
CKOpee BCEro — HEJIMHENHO. BO3MOXHO, OuH nepe-
CKOK OT JpYyroro OTHEIAETCA MWIUIMOHAMU JIET.
[Tpu ouepeHOM IIEPECKOKE K MATOCKOPOCTHOM ILIUTE
NPUCOEJUHAIOTCA (PPATMEHTHI KOPBI, HAMATHUYEHHON
B 60Ji€€ CKOPOCTHOM CMEXHOM InTe. Kakue Koppek-
TUPOBKH MATHATHOM IIKAJIbI AOJDKHBI IIPU 3TOM IIPO-
n30iTH? Bonpoc He npa3aHeli, TeM 60J1€€ YTO JOCTOS-
HUEM MEHEE CKOPOCTHOU IUIUTBL MOTYT OKa3aTbCs
KPYIHBIE HAMATHUYEHHBIE OJIOKU CKOPOCTHOI IIUTBL
OrmeruM, 910 300 KM IEpexoAHOM KOPbI (OT OAHON
IJIATHL K IPYI'ON) — BEJIMYMHA KYMYJIATUBHAA (puUC.9).

Puc.9. MpuHuMnuanbHas cxema acMMMeTpuyHoro cnpeguura B HxHoi AtnaHTuke.
KomneHcauus u fekomneHcauus Kopbl NPOMCXOAUT U3HAYANbHO NYTEM [KAMMUHTA
€O CTOPOHbI A pUKAHCKOM NAUTLI C OTYNEHEHUEM (parMeHTOB AMepUKaHCKOMW. 3a-
rafika, noka He paspelunmas, 3aKka04aeTcs B pexunme J)KaMnmHra, CKopee BCero, He-
nuHeiHoro. MpofomKMTENbHOCTL CnpeanHra — 140 MAIH NeT, CKOPOCTb ABUXEHUSA
AmepukaHckoit nautel — 2.3 cm/roa, AdpukaHckoit — 1.9 cm/rog.
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Kak B 3TOM «33a30p€» paCHpPELEIA0TCS OTENbHBIE TIE-
PECKOKHU, MOXKHO OYZAET OLPENEIUTD JIUIIb IIPU [aJlb-
HEUIIUX UCCIEAOBAHUAX MOP(POCTPYKTYPHI aKYCTHUYE-
CKOTO (pyHiameHTa. OZHAKO HEU3OEKHO CIEAYET BbI-
BOJ: BCSI pU(PTOr€HHAs 3€MHAs1 KOpa (OKEAHUYECKAS)
NIPEJCTABICHA JIByMs CTPYKTYPHBIMM THIIAMU: 6oJee
OJHOPOJHOM, CBA3AHHON CO CKOPOCTHON IUIMTOM,
U PACWICHEHHOM, «PACKIMHEHHOW», KOTOPAs XapaK-
TEPHA [JI1 MEHEE CKOPOCTHOM IUIUTHL JJpyruMu CJ10Ba-
MU, CIEJCTBUE MIOO60T0 CIPEJUHTA IHA OKEAHA — IIO-
CTOSIHHOE BOCIIPOU3BEJEHUE FEOMETPUUECKON CUMMeE-
TPUU U (POPMUPOBAHUE CTPYKTYPHOM ACUMMETPUU
OKECAHUYECKOM 3EMHOM KOPBL. A CaMa I'€OMETPUYECKASL
CUMMETpPUS NPEACTABIAET COOON MPUPOJHYIO KOH-
CTaHTy. TeM CaMBIM pEIaeTCs NpodneMa CTPYKTYPHOM
acummerpun IOACX, Kotopas co BpeMeH Ban Anjena
OoCTaBaack 3arajikoit. Ho u 3ech He 6€3 Bonpocos. Ec-
JIA LEHTP CIPEJUHIA IEPEMEIAETCS, TO OTKY/Aa OEpeT-
Cs1 LEHTPUPOBAHHOE PACIOJOXKEHUE MATHUTHBIX d4HO-
MaJIMH 110 OTHOWIEHHUIO K €0 COBPEMEHHOMY IIOJIOXKE-
HUIO? Ha 3TO elle NpeacToOnT OTBETUTD.

He CIMIIKOM OTKIOHAACH OT NIPEJMETA CTATBbU,
OTMETHM, YTO IO CJIE€JJAM IETATBbHOTO U3YIEHUA PUD-
TOBOM AOJUHBI 11O nporpamme GPAMOYC nogo6Hbie
HUCCIEJOBAHUS PA3BEPHY/IUCH U B IPYI'UX OKEAHAX.

lMppoTepmanbHblie UCTOYHMKU
B pupToBOM fONUHE

C MOMEHTA OTKPBITUA PUMTOBOU AOJUHBI UCCIENO-
BAHUSA B €€ Npe/ie/IaX IPOBOJUINCEH B TPAAUIIMOHHBIX
paMKaX MOPCKOI reojoruu. HUUTO HE NPEABEMaNo
TOI'O, YTO OKEAHOJOIUA CTOUT HA IIOPOI€ HOBOTI'O
3HAHUA, OTKPHIBAIOMETO IMUPOKUE TOPU3OHTEI HAYKU
06 okeane. OKa3aJ10Ch, YTO CYLIECTBYET MOIIHAA
JKU3HEHHAs SHEPTrUsd, KOTOPas MOCTYIAET U3 IIyOUH
JIUTOC(HEPDL, CO34ACT KPYIIHBIE MUHEPAJIbHBIEC CKOII-
JIEHUS U HOBBIE 3KOCHUCTEMBI 3EMJIU, HEBEJOMBIE
NpaKTHYECKH JO KOHIA XX B. Pudrosas pgonunHa
NPEJCTAET OA3UCOM IUIOJOPOJUA, I/I€ UHTEHCUBHBIE
PYJAOIPOABIEHUA COCEJCTBYIOT C HEU3BECTHON paHee
MOPCKOH (PAyHOM, B KOHLEHTPAUMAX KMBLIX Opra-
HHU3MOB INPEBBLIMAONEH JTIOObIE APYTUE OUOLEHO3DI
Ha JjHe okeaHa. [ToucTuHe BCe epeBepPHyIOCh BBEPX
JHOM. HOBBIN aCTIEKT UCCIEJOBAHUI CTAJ €1BA JIK HE
IJIABHBIM IPUOPUTETOM B U3YUYEHHUU OKEAHCKOTO JHA.

HamoMHHUM, 4YTO BIEPBBIE YCThE TUAPOTEPMBI
yBujenn u3 6aruckada «<Apxumesn> B 1974 1. B pano-
e nposegenud PAMOYC. Ho numb gBa rofa CIyCrs,
B Mac 1976 1., mo ¢otorpadusim ¢ 6YKCUPYEMOToO yC-
TPOUCTBA «AHI'YC» B amanmarocckoM pudre yganroch
pacno3HATh HEOOBIUHBIX IPEJCTABUTENCH (DAYHBI
TUAPOTEPMAIBLHBIX UCTOYHUKOB. DTO GBUIN MOJUIIOC-
KU U KpPaObl, KOTOPBIE IOPAXKAINU CBOUMU pa3Mepa-
MU — 10 15-18 cM. O 3TOTO BCTPEUYAIUCH OCOOU
pazmepoMm He 6oiee 3 cM. B pepane 1977 1. B TOT ke
puUdPT ONYCTHUICA YKE 3HAKOMBIM HaM <«AJIBUH».
Ha ero 60pTy HaXO4UJIUCh U3BECTHBIN HAM BaH AH-
Jaen u ero Hanapuuk JI.Kopaucc. UMEHHO OHU U Obl-

JIi IEPBBIMU, KTO BOOYMIO HA6J10/1a)1 HEBEJJOMBIX pa-
Hee obuTarenen pu@TOBON JOJTUHBL.

B0o3MOKHO, € 3TOr0 epBoro norpyxenusd B ana-
MIarOCCKUM PUMT U CIEAYET BECTU XPOHOJIOTHIO CUC-
TEMATUUYECKUX UCCIEJLOBAHUN I'HJPOTEPM U CBSA3AH-
HBIX C HUMM HOPUPOJHBIX fABJIECHUN. Ha HAYaTbHBIX
3TaNaxX BU3YaJbHBIX HAOMIOAEHUI OBIIO OOHAPYKEHO
yeTppe Kparepa pazmepamu 30-100 M, ©3 KOTOPHIX
MIOCTOSIHHO BBIOMBAIUCH CTPYH TEIION BOAHL K cio-
By CK434Tb, OTKPBITHIO I'HAPOTEPM B [A1a1IarocCKOM
pudre npejmecTBOBAIN UCCIEJOBAHUA TEMIIEPATY-
PBL IPUAOHHON BOABL, KOTOPAs B 3TOM PAHOHE OKa3a-
JIACh BBIIIE, HEXEIU HABEPXY. MHTEPECHBIN CIOCOO
MIOMCKA TUAPOTEPM NPUMEHUIN TEOXUMHUKH, OOHAPY-
JKUBIIHE B IPOOAX BOJABI N30TONEI *He — HAJEKHOTO
MHAUKATOPA AKTUBHOCTHU I'UAPOTEPM.

B rupporepmax OOUTAIN IMI'AHTCKUE MOJIIIOCKH,
HOBBIN OTPsJ] TPYOUATHIX YEPBEN — MOIOHOGOP AUa-
METPOM 10 25 MM, HOBBIH BHJ 3MEEBUHOIN DBHIOLI
u Jip. OGHAPYKEHBI OBUIM U MEPTBBIE COOOIECTBA OP-
IAHU3MOB — TAHATOLIEHO3BL. IT0 U30TONIHBIM UCCIIENO-
BAHUAM ONPEACIUIA BO3PACT pakoBuH — 10-20 ser.
[To-BUUMOMY, C TAKMMHU K€ UHTEPBATAMU BPEMEHU
MOSBIAIOTCS U UCYE3AI0T CTPYHU TEIUION BOJbIL, OTMHU-
pas U BO3POXKIASACH C HEOONBIIUMHU OTKIOHEHUAMU
OT NPEXHUX JUCIOKAUUNA. [UAPOTEPMAIbHBIE OT/IO-
JKEHMSA HA CAMOU OCH pudTa (32 PEJKUM UCKIIOYEHU -
€M) He 00pa3yIOTCA, HO PACHONATAIOTCA PAJAMHA XOJI-
MHUKOB Ha €10 nepudepuu — 10 18-20 KM OT LieHTpa
cupeaunrd. JInHennoe pAabl XOJIMOB YKA3BIBAIOT HA
1X B3aUMOCBA3b C TEKTOHUYECKUMU COPOCAMHU.

Ha ceropHsAmHuN AeHb HAIIMCAHbI THICIYU CTATEN
1 COTHU MOHOrpaduil MO PAa3HBIM HANPABICHUAM
M3y4EeHUS PUPTOBON JOJUHBL, KOTOPASA NIPEBPATHUIACH
B HACTOAMYI0O MEKKY i1 MOPCKUX I'€0JIOrOB, OGHOJIO-
I'OB U 3KOJIOI'OB. M3 IEPBOHAYAJIBHBIX LIAIOB II0 U3Y-
YEHUIO JOJHUHBI HEOOXOAUMO OTMETUTDH IIOI'DYKEHUE
B Mapre 1979 I. «<AnBuHa» U «CHEHBD» B PUMPTOBYIO 30-
Hy Bocrouno-Tuxookeanckoro mnopuarua (BTII),
Ha BeIXOJic U3 KanudpopHuiickoro 3anusa. Tam o6Ha-
PYXXHWIIM IPUMEPHO TAKYIO XK€ (payHy, 4To U HA anana-
rocax. Bl C1€/1aH BBIBOJ, YTO OHA HE YHUKAJIbHA. 34-
6€eras HECKOIbKO BIEPE, OTMETUM, YTO IOCIE OTKPHI-
TUS TUAPOTEPMANIBHON (PAyHBI B PUDTOBON HOJUHE
ATIAHTUKH 3TOT TE3UC OKA3AJICA HE BIIOJHE KOPPEKT-
HBIM. 3/1€Ch B ITIYOOKUX PUQPTOBBIX JAOJUHAX OOHAPY-
JKUIM 3HIEMUYHYIO (DayHy, OTIIMYHYIO OT (DayHBI JIPy-
I'UX PErnoHOB. AKBAHABTHI MakpoHanba U JIyeHAUK
TAK ONUCBHIBAIOT CBOU BIleUaTIeHUs: «Korga Mbl CIryc-
TWIACh HAd THIPOTEPMAIBHOE I10JIE, BUJ] €TI0 HATIOMU-
HaJI KAPTUHBI U3 (PUIBMOB yKaCOB. KpynHble 6eble
MOJUIIOCKM pa3MepoM o 30 CM TI'HE3JQUINUCh MEXKIY
YEPHBIMU IHJIOY-IaBaMU. benble Kpabbl ClIeno nepe-
6€eraau no BYJIKAaHUYECKUM HEPOBHOCTAM, THTAHTCKUE
TpyOUaTBIE YEPBU JIUHOU 0 3 M U3BUBAJIUCH B BOJE.
Bes 312 XKMBHOCTD COCPEJOTOYEHA B IUIOTHBIX KOJIO-
HUAX, OKPYKAIOMUX YCThA FTUAPOTEPMATBHOI'O UCTOY-
HUKA. KpacHble BEPXYMKU IOTOHO(POP U KPACHBIN
LIBET MOJUIIOCKOB CBU/IETENLCTBOBAIU 06 OKUCIEHUU
reMOIIO0MHA B UX KPOBU» [7].
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B 1pyrom MecTe Te K€ UCCAEA0BATENN OOHAPYKU-
I Tpyb6oob6paszHele MOCTporkn 0 10 M BRICOTOH
n guamerpom 40 cM. M3 HUX BBIOUBATUCH U (POHTA-
HUPOBAJIU YEPHBIE TOPSAUYUE PACTBOPHI, HACBIIIEHHBIE
cynabpugamu. Habnogarenan Ha3BaaIu 3TU COOPYXKE-
HUS YEPHBIMU KYPWIbIIUKAMHU. TeMIiepaTypa pacTsBo-
poB B HUX cocTasiaand 350°C. OHu HE KUIIEIH, I0-
CKOJIBKY Ha HUX JaBUJ CTOJIO BOABI 2750 M. OTIOXE-
HHS BOKPYT OCTPOEK COCTOSIN U3 CYyAb(PUJIOB XKeJle-
32, M€Y, ITUHKA U CyAb(PATOB KATbIHUA U MATHUA. BbI-
a2 oTMe4YeHa 60JbIAA PONb I'UAPOTEPMATbHBIX UC-
TOYHUKOB B CO3JAHHHM MOJIEJIM XHMH3Ma OKEaAHA.
VMECTHO B CBSI3U C 3TUM HAIIOMHUTB, YTO B CBOE BpE-
Md akajeMuk B.M.Bepuaackuit onpenenann CoaeHOCTb
MOPCKOH BOJIbI KAK MUPOBYIO KOHCTAHTY. Teneps eCTh
MIPEANIONOKEHUA, YTO KAKJbIE 8 MIIH JIET BECh OOBEM
OKEAHCKHUX BOJl NPOXOJUT MO JAOUPUHTAM KOPBI
1 MaHTUU 3€MJIHU 110J OKeaHOM. HazpiBaloT u gpyrue
nojo6HbIe IU(PH. HO 3TO HUKAK HE OTPAXKAETCA HA
OINPENENIEHUN COJEHOCTU BEpHAJCKUM, IMOCKOJIBKY
COBPEMEHHOE NPUPOAHOE PABHOBECUE U XUMHUYEC-
KHIT COCTAB OKEAHCKUX BOJ| YCTAHABIUBAIUCDH B TEUE-
HHUE JIECATKOB MUJUIMOHOB JIET, B TOM 4YHCJIE U IIPU
Y4aCTHUU THIPOTEPMAIBLHBIX IPOI[ECCOB.

Kak HU CTpPaHHO, TUJPOTEPMAJIbHBIE UCTOYHUKU
B PU(PTOBOU AOJUHE ATIAHTUKU ObUIM OOHAPYKEHBI
C onogianuem no4utu Ha 10 set. bonpmas 3acayra B ux
OTKPBITUM NPUHAMJIEKUT AMEPUKAHCKOMY I€OXUMUKY
[1.Pony. B 1985 1. OH OGHAPYXWJI T'HJPOTEPMBI B IJCHT-
panpHOM yactu CeBepHOM ATnanTuku. Ha 6ase ero uc-
cieoBanuil nposeaeHo 6ypenue (JIET106 6ypoBoro
cyana «JOIDES Resolution»). 3pech TOCTPOUKU Ky-
PUABIIUKOB JTOCTUTAIN 11 M B BRICOTY U 1 M B JlUAMET-
pe. DTO TUAPOTEPMANIBHOE I0JE Hazpaiu Snake Pit
(3MemnHas AMa), MOCKOJIBKY B OKPECTHOCTAX UCTOUYHH-
KOB NIpe06JajaTi KPEBETKU U 3MEEBU/IHBIE PBHIOHL
3a csou pab6oTel PoHa ygocroeH mepanu Ppencuca
[enap/a — OCHOBOIOJOXHUKA MOPCKOM I'€OJIOTUH.

Jerom 1988 1. B pudrosyio goauny CAX crycTu-
JIUCh COBETCKUE MUCCIENOBATENN HA IOJABOJHOM all-
napare «Mup». OHu 06HAPYKUIU
KPYIIHOE MECTOPOX/JEHUE CYJIb-
¢puansx pyzn (puc.10). C Tex nop
OTKPBITUA THJPOTEPMAIBHBIX IO-
JIEN NIPOJJOJIKAINCH U IIPOJIOJIKA-
1orca. Ceiyac BO BCEX OKEAHAX
OTKPBITO 280 AKTUBHBIX TUAPO-
TEPMAJIBHBIX UCTOUHUKOB. MOKHO
NPEJNONOKUTL, YTO TUIUYHBIE
TEKTOHOMATMATUYECKUE YCIOBUA
B pUPTOBOU 30HE TAKOBBI, YTO
U B JalbHeHImeM OOGHApYyKEHUE
THJIPOTEPMATBHBIX MOJEH MHpO-
JOJIKATCSL.

[Ipuposa TaKUX MECTOPOXKIE-
HUI B PA3HBIX OKEAHAX HE OJMHA-
xoBa. Ha BTTI rny6uHHAas 1aBa CBO-
60/IHO M3MUBAETCA Ha MOBEPX-
HOCTb, 00pa3ysa (pOpMy TAK HA3bI-
BAEMOIO 4ACTEHOC(HEPHOTO 3EPKA-

Puc.10. TugpoTepmanbHble NOCTPOMKM B pUdTOBON 30HE AT-
nautukm (no A.M.Jlucuublny).

na. Ha puc.11 nmoxasansl rujpoTepMabHbie IIOCTPOI-
ku BO BHaauue Iyaiimac (KanudopHUIICKUI 3271UB),
OBGHAPYKEHHBIE C POCCUMCKUX MOJBOJAHBIX AINAPATOB
«[Taricuc» u «Mup». [lopaxaeT pasHOO6pa3ue U Mpu-
YyJINBOCTb BHEIMIHETO OONMKA MOCTPOEK. OHU HAIIO-
MUHAIOT OOENNUCKH, MArojbl, TpyObl OpraHa BBICOTOU
6osee 20 M, U3 KOTOPBIX NOJJHUMAIOTCSI YEPHBIEC JIBIMBL.
Ha moBepXHOCTH 3TUX COOPYKEHHUIT BUJAHBI OAKTEPHU-
alIbHBIE OOPACTAHUA — MATBI, KOTOPLIMHU ITUTAIOTCSA

Puc.11. «YepHble kKypunblmku» B pudtoBoit 30He KanudopHuiickoro 3anuea [8].
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NPUKPENUBIIUECH K IOCTPOMKAM OPraHU3Mbl [8].
B MeIEHHOCHPEAUHTIOBBIX XPEOTAX T'MAPOTEPMAIb-
HBIE UCTOYHHUKH YAIIE BCETO BBIOMBAIOTCH C GOIBIMIUX
IJIyOUH 3€MHOI KOPBI IO IJIOCKOCTAM COPOCOB, KOTO-
pble 1 00pa3yloT CKJIOHBI PUMTOBOU JOIUHBL 3/1€Ch
BAXKHO MMOHUMATb, YTO PACTBOPHI MOTYT IMMOCTYIATh U3-
1ot 623a7BTOBBIX TOPUZOHTOB, T.€. U3 MOPOJ, MAHTUH,
MIPOCAYUBAACD 11O MIOCKOCTAM COPOCOB. DTU (PIIOUABI
06/1aJaI0T APYIUM XMUMHUUYECKUM COCTABOM, HEXKEIU
pacTBOPHI U3 643a7IBTOB. B 4acTHOCTH, B HUX OOHAPY-
JKEHO IMOBBIMIEHHOE COJEPKAHNE KOOANBTA U 3071074,
YTO MO/IOIPEBAET UHTEPEC K IMTYOUHHBIM HCTOUHUKAM.
[Tpy CEpIEHTUHU3AIUU IEPUAOTUTOB CEPIEHTUHUTEI
MOTYT BBIKHMATBCS HA TOBEPXHOCTD, UTO B CBOE BpE-
M HE JaBaJIO NOKOsA Xeccy. Poccumckue ydeHble
AM.Caranesnu u [O.A.BOrJaHOB M3 WJIIOMUHATOPA
MOABOJHOTO amnmnapara «Mup» HabIoganu, Kak UaeT
HAKOIUIEHHE CYIb(PHUI0B HA CYOIOPU3OHTAIBHBIX IJIO-
MajJKaxX /[HA, Y MOJHOXHUA BUJUMOM 4YacTHU CO6poCa.
MOKHO CKa3aTb, YTO U B TUXOM OKE€aHE TEKTOHUYEC-
KOe COpOCOOOPA3OBAHUE ONIPEJENIAET KPYrOBOPOT
IUIPOTEPMATIBHBIX HponeccoB. Hanpumep, Ha BTII,
y BbIXOJa U3 Kanu@OpHUICKOIO 3a1UBa, TUAPOTEP-
MaJTbHBIE OTJOKEHUSA OOHAPYXKEHBI HE HA BEPIIMHE
IpebHs, a HA €ro nepudepun, rje 3aKaHIUBAETCS BYII-
KAHUYECKAS 30HA U HAUMHAETCA MEPEX0] K 061acTu
TEKTOHUYECKUX TPEMUH. [IPAMO IO TPAHHUIE ITUX
JBYX TEKTOHOMAIMATUY€ECKUX IPOBUHIIUIL U BEICTPOE-
HBbI XOJIMUKU FH,E[pOT@pMaHbeIX OTJIOKEHUM.
[TpuuuHB (POPMUPOBAHUSA PYJHBIX MECTOPOXK/IE-
HUIT 1O KOHIIA HE BBIACHEHBI. MBI CBA3BIBAEM T'€HE3UC
TAAPOTEPMANBHBIX TOJEN C TEKTOHMU3ALMEN JHA
U CKJIOHOB pU(PTOBOU NOIMHBL. YeM OHA UHTECHCUB-
Hee, TeM IIy6Ke 30HJUPOBAHUE 3€MHOU KOPBI U TEM
60J1€€ BEPOATHO HAKOIICHUE CYIb(PUAOB B COOTBET-
CTByIOIUX apeanax [10, 11]. B noagTBepxaeHuEe 3TUX
TE3UCOB JIJI1 KAKJOT'O U3 OTKPBITBIX I'HPOTEPMATIb-
HBIX NOJIEH ATNaHTUKM — PertH6oy, bpokkeH-Cnyp,

Tar, 24°30’, CHenk-ITuT, JloraueB — ObUIM COCTABIIE-
HBI CXEMBI peabeda MO CHENUATBHO Pa3paboTaHHOU
METO/IUKE, KOTOPAsl MO3BOJAET BBIJEIATL CETMEHTEI
TEKTOHUYECKOU U MATMATUYECKON CIEIUATUZALUMN.
OKa3aJI0Ch, UYTO MAKCUMAJIIBHOE PA3BUTHE TUAPOTEP-
MaJILHOTO OPY/IEHEHUSA CBA3aHO C MOP(HOCTPYKTYPOU
TEKTOHUYECKON HANpPaBICHHOCTH, KOTOpAs Xapak-
TEpPHA U1 JAHHBIX nosielt (puc.12,a). Tam, rae pud-
TOBAs JOJMHA 3AJUTAd BYJIKAHUYECKOU JABOU C BBI-
pPaBHUBAHUEM pelbe(a U KOHCEPBALMEN TPEIIUH,
OTKPBLITHE I'MAPOTEPMANTBHBIX UICTOYHUKOB MEHEE Be-
posatHO (puc.12,6). Ipyrumu cioBamMu, KpyroBopor
TUAPOTEPMATBHBIX IIPOIIECCOB Onpegensercs ¢op-
MHUPOBAHUEM MPEUMYIIECTBEHHO TEKTOHUYECKOMU
MOP(MOCTPYKTYPHI.

[oBOpsA O HEOOBATHBIX PYAHBIX MONAX AHA MHPO-
BOI'O OKE€AH4, HE CJIEJYET 3a0bIBATD, YTO TUAPOTEPMBI
00pa3yoTcs HE TOJBKO B PUPTOBBHIX /JOAWHAX, HO
1 B 30HAX TPAHC(POPMHBIX Pa3IOMOB. B TaKOM ciydae
00OOIEHHBIN BUJ] PETUMOHAIBHOU WIH JaXKE IT10OAIb-
HOHM KaPTUHBI THPOTEPMAIBHOTO OPYACHEHUA OyIET
NPEACTABIATh YEPENOBAHNE CYOIMMUPOTHBIX IOJOC
TPAHC(POPMOB, KOTOPBIE OOOT'AIEHBI PY/JHBIM BEIIECT-
BOM, U PACIOJIOKEHHBIX MEX/JY HUMHU PU(DTOBBIX CEr-
MEHTOB. ['M/IpOTEpMaIbHBIE OTIOKEHUSA OOHAPYKEHBDI
HE TOJIBKO B COBPEMEHHBIX PUMPTOBBIX 30HAX, B Ka4e-
CTBE «CBEXKEUCIEUEHHBIX>, HO U IIYTEM JIPATUPOBAHUS
BJJAJIEKE OT PUPTOB U TPAHCHOPMOB — yXKE KAK MOJI-
JIMHHBIE MTOJIE3HBIE UCKOMIAEMBIE.

Baxknoe ciecTBUE U3YYEHUSA T'HIPOTEPMATBHBIX
UCTOYHUKOB — HU3MEHEHHUE IPEJCTABICHUN O MOTe-
pAX TEMIA 4YepPE3 OKeaH. AMEPUKAHCKUE HCCIIEJOBA-
tenu I['Pugapas u M.CTpeHC IOIaraiT, 4TO KOHBEK-
TUBHBI OTBOJ TEILIA U3 HEAP TEPMATbHBIMU BOJAMH
cocrasiageT 25% obmux norepp remna 3emuau. I1o
3TON MPUYUHE NPEACTABICHUSA O MOBLIIICHHOM TEIl-
JIOBOM IIOTOKE B OCEBOI 4ACTU CPEAUHHBLIX XPEOTOB
CYIECTBEHHO NpeyBeaudensl [11].

Puc.12. CpaBHUTenbHas xapakTepucTuka MophoCcTpyKTypbl puGTOBOI 30HbBI TEKTOHMYECKON (CneBa) u MmarmaTuyeckoi (cnpasa)

HanpaBieHHOCTHU.
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06 3KONOrMM M NPAKTUYECKUX MPUNIOKEHUAX
uccnepoBaHnin pudToBOM AONNHDI

OTKpBITHE TUAPOTEPMAIBHBIX HCTOUHUKOB U HEU3BE-
CTHOU (payHbl OYKBAJBHO COBEPIIMJIO NEPEBOPOT
B OuoJIOTUU AHA OKeaHa. OOOOIEHHAS CTATHUCTUKA
NPOIUIBIX JIET TOBOPUT O TOM, UTO B IPUOPEKHOI JIN-
TOPaJbHON 30HE Ha 1 M* MoxeT npuxogursca 5000 r
JKUBBIX OPTaHU3MOB. Ha menbde MIOTHOCTb KU3HU
cokpamaercs 1o 200 r/m? a Ha A6UCCANbHBIX ITyOU-
HAaxX JHO IPEJACTABIACT COOOIM KOCHYIO, IOYTH Oec-
IJIOJHYIO IIYCTBIHIO. DTO OOBACHAETCS TEM, YTO KOJIU-
YECTBO MHIH OT MOBEPXHOCTH /IO TNIYOUHBI G THIC. M
YMEHDBIIAETCA B 7 TBIC. pa3. I3ydyeHue (payHbl B 30HAX
JENCTBUA TJIyOUHHBIX THJPOTEPMATbHBIX UCTOYHHU-
KOB ITOKA3JIO: 3/IECh MOXKET CO3/1aBAThCA HUOMACCA [0
10 Kr/m? 4TO NPEBBIMAET MACIITAOBl PA3BUTUA KU-
BBIX OPTAHMU3MOB B IDYTUX YACTAX OKEAHA.

He yrny6s4ch B IE€TATN CO3/1aHUS CTOJIb BBICOKUX
KOHIIEHTPALIUIT OPIraHUYECKOT'O BENECTBA, OTMETHUM,
YTO OHO, B OTIIMYUE OT (POTOCUHTE3A, HANIPAMYIO CBA-
334HO C NMPOLECCAMHU XEMOCUHTE3A. XEMOCHUHTE3UPY-
omue 6akTepuu, MOJOO6HO XJI0POPUIILY, CO34AI0T
nyrem npeo6pasosanug CO, yCJIOBUA A BOSHUKHO-
BEHUS OPraHUYECKOI'O BEUIECTBA, 4 I'€OTEPMalbHAL
(payHa nuTaercs 6aKTEPUAMH, OT(PUIBTPOBLIBAL UX
13 BOJBI U CJIU3LIBAS OAKTEPUANIBHBIE MATHI C TBEPAO-
ro cybcrpara. bakrepun-cUMOMOHTHI, MOCEAIONHE-
C4 HA JIPYTUX OPraHU3MaX, AKTUBHO Pa3BUBAIOTCA
B PA3JMYHBIX YCJIOBUAX. OCOOCHHO IOPAXKAET UX
«0e3pa3nnuumue» K HACBIIIEHHBIM PACTBOPAM, B KOTO-
PBIX IPUCYTCTBYIOT TSAXKEIblE METAJUIBI U AJJOBUTHIE
XUMUUECKUE COEAUHEHUA. HO UMEHHO TaKUE YCIO-
BUSA, CMEPTEIbHBIE A OOJBIIMHCTBA OPraHU3MOB,
UHTEHCU(PUIUPYIOT OAKTEPUAIBHBIE IIPOLECCHI, Ha-
NIpaBJIEHHBIE HA CO3/IaHUE OPIaHUYIECKOTO BEMIECTBA.
ABTOTPO(HBIE OAKTEPUN MOABIAIOTCI HA TOBEPXHO-
CTH JJHA U3 «IIOAIOBEPXHOCTHOI» 6uocdepsl. Poc-
cuiickue 6uonoru M.E.Bunorpagos u A.JI.Bepemjaka
BBIIEJIAIOT B 9KOCUCTEME JTI0O0T0 THIPOTEPMAIBLHOTO
IIOJIA OT/I€JILHBIE 30HBI: OT BBIXOJd T'OPAYHUX, CIabo-
pa36aBIEHHBIX BOJOHU (DJIIOUJOB 1O KYPHUJIBIIUKOB
C YEPHBIMU JIBIMAMU U O6JIACTAMU OBLIIIEHHON MYT-
HocTu. Te ’Xe UCCIefoBATENU YCTAHOBUIU, YTO
B PUPTOBOI TOJUHE CEBEPHON YACTU ATIAHTUKHU BhI-
SIBJIEHBI IJIyOOKOBO/IHBIE COOOIIECTBA, €BA JIM HE HA
100% (Ha 84.6%) angemuvHbie. YTO-TO BPOJE TOTO:
CaMH HUKY/A HE XOJAT U 4YKUX HE MyCKaloT. JKUBYT
U YMHUPAIOT HA OJHOM IiATauke pazmepom 30-100 m.
V30TONHBIE MCCAECAOBAHUSA YKA3BIBAIOT HA BO3PACT
MEPTBBIX PAKOBUH MOJUIIOCKOB — npumepHO 20 ser.
B TakoM MHTEPBAJIE BpEMEHU IPOUCXOJUT CMEHA IO-
KOJIEHUH, OOYCIOBJIEHHAA MUTPAIUEN CTPYH rops-
YHUX PACTBOPOB MO TPEHIMHOBATOMY CYOCTPATy I'UJ-
pOTEPMAJILHBIX MOJIeH. Henb3s UCKIIOUUTD, YTO MO-
JOOGHBIE COOOMIECTBA TUAPOTEPMATBHON (DAYHBI CBS-
3aHBI U C IPOHUKHOBEHUEM MOPCKON BOJABI IO TpeE-
IIMHAM U IJIOCKOCTSAM COPOCOB [0 I'IYOUH, I'7le OHA
KOHTAKTUPYET HE TOJBKO C BYJKAHUYECKHUMU MOPO-
JaMU, HO M C INIYyOUHHBIMHU (HepupoTUTamu). Ilpu

3TOM OHA NPUOOPETAET APYTUE XUMUYIECKUE CBONCT-
Ba. C 3TOU TOYKU 3PEHUS 1IEIE€CO0OPA3HA OPTAHU3A-
IUA CHENUATN3UPOBAHHBIX T€0JIOT0-O0UOIOTHYECKUX
HUCCIEJOBAHUI B MOPCKUX IKCIEJUIUAX, TeM boiee
YTO 10 BUJOBOMY COCTAaBY I'HAPOTEpMaIbHAs (payHa
pudTOBOU JOMUHBI ATTAHTUKU OTINYAETCA OT (hay-
HbI Tuxoro u MHAUMCKOT'O OKEAHOB. DKOJOTUYECKUMI
ACIEKT M3YYEHUSA THJPOTEPMANBHON (DAYHBI BAXKEH
1 U1 peleHns HauboJiee 00MUX HAYYHBIX IPOOJIeM,
TAKUX, HATIPUMED, KaK MPOUCXOX/JCHUE XU3HU HA
3eMIIe U APYI'UX IUIAHETAX.

HeCKOMbKO CJIOB O IPOOIEME MPAKTUYECKOI'O OC-
BOEHUS MECTOPOXKAECHNUN CyNbPUL0B. VX OI[€HKA CBU-
J€TEJIbCTBYET O TUT'AHTCKUX MaCIITa6ax (OpMUPOBA-
HUS CYyIb(PUIHBIX Py HA JHE pU(TOBOU JONUHBL B I'a-
JIATIATOCCKOM pU(PTE OKOHTYPEHO MECTOPOXKICHUE
JMHOM 1 kM, mupuHOU 150 M u BeICOTOM 35 M. Takue
PYAHBIE MACCUBLI COU3MEPHUMBI C KDYITHBIMHU O(UOIU-
TOBBIMHU DY/HBIMHA MECTOPOXK/JECHUAMU HA MATEPUKAX.
Hamnpumep, ¢ KUIIPCKUM MECTOPOXKILEHUEM, COLEPKA-
muM 15 MIH T Cyab(PUIHBIX MUHEPATOB. HeKOTOpHIE
aABTOPBI OTMEYAIOT, YTO BCETO JINIIb TPU YEPHBIX Ky-
puibimuKa 32 800 seT MOTyT 06€ecnednuTs GOPMUPOBA-
HUE MECTOPOKACHUA 3al1acaMu 10 3 MiaH T [11].

Ecnm 3TO TaK, TO MOABIAETCSA UCKYHMIEHUE HAYATD
MPAKTUYECKUE JEUCTBUA MO JOOBIYE TMAPOTEPMATD-
HBIX PyZ. XOPOIIO, €CJIU IIPOCTO UCKyImeHue. CTpoAT-
€51 KOHKPETHBIE IIaHBI IPOBECHNA O/JOOHBIX PaboT
110J] 3HAMEHEM MEXAYHAPOJAHOIO OPraHa 110 MOPCKO-
My gHy (MOMID). ¥ He TOABKO IJIAHBL. 3aKII0YAI0TCA
KOHTPAKTBl HAa PA3BEJAKY MOTUMETANIUYECKUX DYJ
B TaK HaspiBaeMOM Paitone. Cam Panion npencrasieH
COBOKYIIHOCTBIO IPSAMOYIOJIBHUKOB CYOMEPUIUO-
HJILHOW OPUEHTAIINH, KOTOPBIE NOJPA3/IEAI0T pUd-
TOBYIO JIOJHMHY H4 CEIMEHTHI HAIIMOHAJIBLHOHU IOPUC-
puknun. Tak, Poccusa uMeeT NpeuMyIneCTBEHHOE TIPa-
BO H4 U3YUYEHHUE U PA3BEAKY CYAb(MUJHBIX PYJONPOAB-
JIeHU! B ATnanTuke Mexay 12.5 u 21°c.ur. Ipasaa, gpy-
TUM CTpaHZ].M HE BaKprT /IOCTYH K M3YYCHHIO 9TOTO
VHUKAJIBHOTO SIBICHUSA NPUPOALL. HO cam paKT 3aKio-
YEHUS KOHTPAKTA IPEATIONATAET UCIIOAb30BAHUE BCEX
PE3YNBTATOB UCCIEAOBAHUSA B UHTEPECAX CTPAHBI, yKa-
3dHHOU B HeM. «BrosHe BepoATHO, 4TO 4yepes 15 et
3/1€Ch MOI'YT HA4aThCs MEPOIPUATHSA 110 JOObIUE» [12].
Brpouewm, B 10:kHOM yacTu THXOTO OKeaHa, B 6accerHe
Manyc, y:xe IOATOTOBIEHO K IKCILIYATAUU TOJ00HOE
MECTOPOKACHUE.

KocHeMcsa KPAaTKO JAHHOU IEPCIEKTUBDL. Bl yxKe
Tako npeuneneHT. B 80-x rogax B Tuxom okxeaHe,
OIIATD K€ MO/ MOKPOBUTENLCTBOM MOMJI, pazsepHy-
JIACh HUCCJIEIOBAHUSA KEIE30MAPTAHIIEBBIX KOHKpE-
uud (OKMK) ¢ menpio gajnpHEHAIIEro MpakTU4eCKOro
UX UCNONAb30BaHUA. COBeTCKUN COI03 IPUHAI B 3TOM
caMoe JIeATENbHOE y4acTue. PaboTel NPOBOAUIUCD
B parone KnunneproH (IO HA3BAHUIO M3BECTHOI'O
pasnoma B 3TOM 4actu Tuxoro oxeana). Mue mpu-
IIJIOCh YYaCTBOBATD B UCCJIEJOBAHUAX KAK COTPYAHU-
Ky AKYCTUYECKOI'O MHCTUTYTA. B T€ rojbl HAIll MHCTH-
TYT PaCIOIArajl HOBEUIMNMHU aKyCTUUYECKUMU U OKea-
HOJIOTMUYECKUMU CPEACTBAMU ISl TOZOOHBIX PaboT.
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Puc.13. XenesomapraHuesble KOHKPELUM Ha MATKOI noayL-
Ke TOHKOAWCNEpCHOro una.

Puc.14. 06naKko B3My4YeHHOTO UNa OT MTHOBEHHOTO MPUKOCHOBE-
HUA rpy3a-pa3BefymnKa, BKIIOYAIOLEro BCbILKY (hoTOKaMepsl.

B wacTtHOCTH, MBI MOJNYUYMIN AKYCTUYECKHE HU300pa-
JKEHMSA JIHA OKEaHAd U TBICAYM IHUPOKO(POPMATHBIX
CTEPEOCHUMKOB C u3o6paxenueM KMK u ycTaHoBU-
JI1 3AKOHOMEPHOCTH UX PACIpOCTpaHeHus B Parione.
U1 31O 6BLI, K CYACTBIO, OUH U3 HEMHOTUX MO3UTHUB-
HBIX PE3YJILTATOB OT BCEH, HA HAII B3IJIAJ, OI0POKPA-
TUYECKOM 3aTed. IIPOEKT NIepecTan CYIECTBOBATD.
HeTpyaHO NPEACTABUTb MOCNEACTBUA TAKOTO, MO
CK434Tb, COMHUTEIBHOTO NPOEKTA, MOMJIUHHYIO KO-
JIOTUYECKYIO KaTacTpody. YTo nmeerca B suay? JKMK
YAIIe BCETO 3AJIETAIOT HA MOAYIIKE TOHKOAUCIIEPCHO-
ro una (puc.13). Ha poTrocHUMKAX AHA HAM IPUXO-
JUI0Ch HAOGIIONATh, KAKME O6JIaKa MYTH NOJAHUMA-
JIACh BCETO JIMMb NPU KACAHUU MUHUATIOPHOTO I'PY-
34, BKJIIOYAIOMIETO BCIIBIIIKY HAMIEN CTEPEODOTOYCTA-
HOBKM (puc.14). Teneps npejacrasum cede, 4TO JHO
HAYMHAIOT MEPENAXUBATh TMI'AHTCKUMHU IIPOMBIII-
JICHHBIMU AaTperaTaMiy, a 3aTEM MOJHUMATH «YJIOB»
Ha-ropa, ¢ IIyouHsl 4-5 kM. Bcsa Toama BOJBl OKa-
JKETCA BO BIACTU MYTH, 4 C Y4ETOM TEUEHUN 3TA MYTh
PacnpOCTPAHUTCA U HA JPYTUE NMPOCTPAHCTBA OKEa-
HAa. DPDEKT OT TAKOI'O «IIPAKTUYECKOI'0» UCIOIb30-
Banuga KMK MOXHO CpaBHUTH Pa3Be 4TO C ANEPHOU
3UMOI. OTO HE INpEyBEAUYCHHE. 3AMYTHECHUE BOJ
OKeaHa (PaKTUYECKU HAPYIIUT BCIO TPODPHUUIECKYIO
uenb (OT MEIbYaNIUX I[UIAHKTOHHBIX OPIdHU3MOB
JJO TUTAHTCKUX MOPCKHUX XHUBOTHBIX), CJIOKUBIIYIOCH
34 MUJIJIMOHBI JIET. HELOCTATOK COMHEYHON JHEPTUU
HE MO3BOJUT Pa3BUBATHCSI MUKDPOCKOMMYECKUM BO-
JIOPOCJIAM, BBIPAOATHIBAIOMUM KUCIOPOJ, KOTOPOTO
OK€aH MPOU3BOJUT HU MHOT'O HUA Mo 50% OT BCETO
KOJIMYECTBA HA 3¢MHOM IIAPE.

Eme OfIMH MOMEHT CJIEAYET Y4YUTHIBATH. B 50-€
1 IOCJIEYVIOMME I'O/Ibl HA JIHO OKEaHa Obuiu cHpomie-
HBbI ThICAYU KOHTCﬁHCpOB C pHIII/IOQ.KTI/IBHbIMI/I OTXO-
Jamu. KoOHTEeMHEpPH! «CTHUIN», 4 OTXO/Ibl, ECTECTBEH-
HO, COXPAHUIUCD. [IpUIOHHBIE TEYEHUS PAZHECTN UX
IO JHY OKEaH4, 2 TOHYAUIINE YACTUIBI JOHHBIX OT-
JIOKEeHUN a6copbupoBanu. Tak OKeaH OTIPABUI pa-
JUOAKTUBHBIE OTXOJbl Hd BEYHOE XpaHEHUE. TeXHO-
JIOTU-JJOOBITYUKNA MOTJIU OBl «BBI3BATH» UX U3 HEOBI-
THUSA U TIOBTOPHO HACBITUTh MU BOJHYIO TOJIILY.

HeuyTo nojo0HOE MOXKET MPOUCXOJUTH HPU JIO-
6prue CynbpuaoB. HapymuTcsa NpupogHOe PaBHOBE-
CHE OKE€aH4, KOTOPOE YCTAHABIUBAIOCH MWJUIMOHBI
JieT. BO3HUKA€eT BONIPOC, CTOUT JIM OBUMHKA BBIJICJIKU?
MosxeT ObITb, OCTaBUTh OKEAH B IOKOE A0 JYYIMIUX
BpeMeH? OH K€ Ham BTopou Cnacurens!

& k%

B zaxnoueHue eme pas3 MOAUEPKHEM, pUDTOBASL
JOIMHA B OKEAHE — HAYaJIO BCEX I'€OJIOTUYECKUX Ha-
4as, a €€ JaJbHENIIee U3YYEHUE — 30T (PyH/JAMEH-
TAJIbHBIX 3HAHUHN O 3¢MHOU KOPE OKEAHCKOTO JIHA U €€
IJIYOUHHOM CTPOEHUU. PU(TOBAA /JOMMHA, KAK peEKa
JKUBOTBOPAINAS, POKIAAET HOBYIO KU3Hb C HECMETHBIM
Pa3HOOOPA3UEM KUBBIX CYLIECTB, MONYYAONUX CBOE
NPOMUTAHUE HE CBEPXY, 4 U3 ITIYOUH JIUTOC(EPHI, O1a-
rojjapsa MOCTOAHHO AENCTBYIOIEMY UCTOYHUKY SHED-
I'MH, KOTOPBIA QYHKIUOHUPYET MUJIJIMOHEI JIET. W

24
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CraThd HAIIMCAHA 110 PE3yJIbTaTaM paboT, moaAepKaHHbIX Poccuriickum poHZOM PyHIAaMEHTATBHBIX HC-
cnegoBaHuM (IpoekTol 04-05-64887, 07-05-00422, 10-05-00196, 13-05-00513 u 96-05-78094).
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Rift Valley as the Key Structure of the Sea Floor

A.V.Ilyin
N.NAndreyev Acoustics Institute

The rift valley is the fundamental structure of the sea floor. That is where the Earth crust is now in prospect and
development. This paper deal with the problems of marine geomorphology and geology taking into account the data
of rift valley research obtained in the course of major scientific programs such as FAMOUS - Franco-American
Research of Mid-Atlantic Ridge, and Fundamental Research of Hydrothermal Sediments in Rift Valleys.

In his original exploratory work the author has touched upon the problems of the rift zone and its close periph-
ery’s morphostructure origin. The questions of ecology and practical cultivation of rift valley hydrothermal sedi-
ments are being considered in correlation with the author’s concept of prospecting hydrothetmal deposits.

Key words: rift valley, lithospheric plates, Earth crust, spreading, hydrothermal sources, morphostructure, ecology.
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Kakum modsiem 6bimb 6ygyujee
Apaabckoro mops-

H.B.Anapun', 3.K.Epmaxanos?’, ®.Mukinun’, 1.C.II1OTHUKOB'

'Boonozunecrkuli uncmumym PAH (Canxm-Ilemepoype, Poccus)

Apanscrxuii punruan TOO «Ka3axckuil HaywHO-uCccied08amenlbCKUll UHCMUmym polbH020 X034li-
cmea» (Apanrsvck, Kasaxcman)

Banaono-Muvuzanckuil ynusepcumem (Kanamasy, CIIA)

B npouiom ApanbCKoe MOpe, PACIIOIOKEHHOE B IYCTBIHHOM 30He CpenHen A3umn Ha TeppuTopun Kaszaxcrana u Vs-
OEKUCTAaHA, ObUIO BTOPBLIM 1O BEJIUYNHE KOHTUHEHTAABHBIM O€CCTOYHBIM CONIEHBIM BoJoeMoM nocue Kacnud. B Apan
BIIA/IAIOT TOJBKO JIBE PeKU — CHIP/APbst U AMY/IAPbst, KOTOPBIC CIYXKAT JIISI HEI'O TIIABHBIM HCTOYHUKOM BOJbL. C 1960 T
HA4aJIOCh BBICBIXAHHE APAJIbCKOI'O MOPA. OTO NPOMU3ONUIO U3-34 PE3KOIO COKPAIEHUA PEYHOI'O CTOKA B PE3Y/IbTATE
BO3PaACTABHIErO 3260pa BO/BI HA OpoieHue. O6pa3oBaBIINICA AE(DUIIUT BOJHOI'O OAJIAaHCA IIPUBEJ K OBICTPOMY Ia/le-
HHUIO YPOBHS MOPSI, COKPAIIEHUIO €ro IUIOMALNU U POCTY COJIEHOCTH. B 0603puMOM 6yaylieM BO3BpalicHUE Apaa
K €I'0 IEPBOHAYAJIbHOMY COCTOSHMIO KPAaliHE MAJIOBEPOATHO. [laKe €C/IM YBEJIUMYUTD CPEJHEIOJOBON PEUYHOM CTOK JJO
MPEXKHETO, TO TTOJHOE BOCCTAHOBIEHUA 03epa 3arimeT npumepHo 100 yger. OqHaKO BO3MOXKHO YaCTUYHOE COXPaHe-
HHE OCTATOYHBIX BOJOEMOB. [Ipeanonaraerca npoJoKATh BOCCTAHOBIECHUE Maoro Apana. CymecTBYEeT IIaH MOJ-
HATH YPOBEHD BOJIBI B OJIHOI M3 €I'0 yacTen — 3anuBe bonpmoi Capeiueranak. [js aToro Hy>kHO IOCTPOUTH B IropJie
3JIMBA TUIOTUHY W IIPOJIOKUATE KAaHAJ JIJIA OJA4U BOJbI U3 ChIpJapbU. AJIBTEDHATUBOMN 3TOMY BADUAHTY MOXKET CTATh
peKOHCTPYKLIUA KOKapaJbCKOM IJIOTUHBL. EC/M K€ yaacTcsa yBEJIUUYUTh CTOK AMY/Japby U IIEPEHANPABUTDL €TI0 B 3a-

naJHbIN BOnbmIo Apai, TO U 3TOT BOJIOEM €IIE MOXKET COXPAHUTHCS.

KiaroueBsie Cc10Ba: ADAIbCKOE MOpe, AMy1apbs, ChIp/lapbs, COJIEHOCTh, BOJHBIN 6anaHC, (payHa.

pobneMbl ApaJIbCKOIO MOPA MOJYYUIN LMHUPO-
KyIO MEXKAYHAPOJHYIO U3BECTHOCTb B T'OJIBI II€E-
pecTpoiiku. UMEHHO TOT/A CTAJIO SCHO, UTO OfI-
HO U3 KPYINHEHUINUX COJEHBIX O3€P BBICBIXAET U OCO-
JIOHAETCA M3-34 TOT'O, YTO BOJBI BIAJAIOMIUX B HETO
pex — Amyznapeu u CpIpJapbu — pPa3buparoTca Ha
OpOIIEHUE U TOJBKO HEOHOJBIIAS UX YACTb JOXOJUT
10 o3epa. B 1988 1. 6marogaps 4aBACHUIO OOIECTBEH-
HOCTHU ObUIA MPOBEACHA IKCHEAUNUA «Apan-88», KO-
Topyio Bosraasun C.IL3anbiruna. Bckope nocie 3Toro
6b110 TpuHATO nocraHosneHue LK KIICC Ne1110 o
COXPAaHEHUIO Apaa.
B 19921, yxke nocne pacnajga CCCP, yCUInaMu 1-
TU LEHTPaJIbHOA3UaTCKUX cTpaH (Kasaxcrana, Kup-
rusny, Tapkukucrana, TYypKMEHUCTaHa U Y30€KuCTa-
Ha) ObUI CO3[aH CHENUAIBHBIA OPraH IO YIpaBle-
HUIO BOJAHBIMHU PECYPCAMU — MEXIOCyAapCTBEHHAA
KOOPAMHAIMOHHAA BO/JOXO3ANCTBEHHASI KOMMCCHS.
B 1993 r. nosasuiaca MexayHapoJHBIH (POHA crace-
nug Apana (M®CA), yupegurenaiMu KOTOPOIo CTalnu
T€ XK€ NATb IOCyAapcTB. OCHOBHBIE 3a7a49u (POHJA
BKJIIOYANTH (PUHAHCUPOBAHUE COBMECTHBIX IPAKTHU-
YECKUX JEUCTBUM, MPOTPAMM M IIPOEKTOB, HANPAB-
JIEHHBIX HA 3KOJIOTUYECKOE 03/JOPOBIEHUE HacceiiHa
ApanbCKOrO MOpS U YIYUIIEHUE COLUATbHO-3KOHO-
MUYECKOTO IMOJIOKEHUS HACENECHUA. [IepBLIM NpPE3U-
genToMm MOCA cran npesunent Kaszaxcrana H.A.Ha-
3ap06aeB, KOTOPBIA OOPATUIICI K MEX/JYHAPOAHOMY

© Anaauna H.B., EpmaxanoB 3.K., Mukiauu .,
IInoruukos U.C., 2017

COOBIIECTBY U CTPAHAM-JOHOPAM C IPOCHOOI OKa-
34Tb MOMOIb B MPEOJONEHUN MOCIEACTBUI IKOIO-
IAYECKON KaTacTpodbl. JaHHOE 0OpaleHNUE HE OCTA-
J0Ch 6€3 OTKIIMKA.

Ha npoTsKeHUN MHOTHUX BEKOB ApalbCKOE MOpE
OCTaBAJIOCh MOYTH HEU3YUYEHHBIM. Er0 MOMHOIIEHHOE
HUCCNELOBAHUE CTATO BO3MOXKHBIM U HA4aJIOCh TOJIb-
KO B cepeaune XIX B, ¢ IPUCOCAUHEHUEM PETUOHA
K Poccurickonn umnepun. B 1848-1849 1. na Apane
110/l PYKOBOJCTBOM JieiiTeHaHTa A.M.Byrakosa pa6o-
TaJla BOCHHO-MOPCKAsA 3KCIEAUIUSA, 3aHUMABIIAACT
ONMUCAHUEM BCero Mops. [To MaTepuasaM BBIIOJHEH-
HBIX CbEMOK U IPOMEPOB BIEPBEIE OBLIA COCTABIEHA
n B 1850 1. u3gana JocTroBepHas Kaprtd. [ToaBunoch
IIEPBOE OMUCAHUE MOPHA, COOPAHBI I'€ONIOTUYECKUE
1 6MOJIOTUYECKUE KOoJuleKuu [1].

B panpHENIIEM BKJIAJ B U3YYEHUE APAIbCKOI'O MO-
P BHECIO HEMAJIOE YUCJIO UCCIELOBATENEH, MHOTUE
13 KOTOPBIX OBUIM TAK WM MHAYE CBA3AHBI C 300I10-
ru4eCcKuM MHCTUTYTOM PAH. TIepBbIM M3 TAKUX yde-
Hoix cran J.C.Bepr (1876-1950), 300m0r u reorpad,
YJICH-KOppECHOHAEHT (1928) M JeACTBUTENbHBIN
wieH (1946) AH CCCP, npesusenT Ieorpadpudeckoro
obmecta CCCP (1940-1950). OH BHEC CaMBIl 3HA-
YUTEJNbHBIN BKIAJ B U3ydeHue Apana. [To nopydyeHuro
TypkecTanckoro orjena Umneparopckoro Pycckoro
reorpadudeckoro obmectsa B 1900-1902 u 1906 rr.
B pAMK4X NIpOrpaMMbl usydyenus osep Typkecra-
Ha Bepr BBINOJHUI KOMIUIEKCHOE HCCJIELOBAHUE
ApanbCKOro Mops. Becb 06'b€M IONYYEHHBIX CBEJE-
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HUN O6bl1 06061IEH B (PYHJAMEH-
TAJIBHOM TPVAE «ApPalbCKOE MOPE.
OnblT pu3uKo-reorpa@uuecKon
MOHOTPa(UU», BBIIEAINEM B CBET
B 1908 1. [1]. DTa KHUIa U B HACTO-
A1iee BpeMs COXPaHIET IIEHHOCTD
JJI1 BCEX UCCIEeNoBATENIEN Apana.
B 1904-1913 rr. bepr ObL1 3aBEAY-
IOIUM OTJIECJIOM PBI6 300J10THYEC-
Koro mysed. B 1925 r. on cHoOBa
padoTtan Ha Apane. C 1934 1. u 10
KOHIIA CBOM xu3HU JleB CeMeHO-
BUY 32BE/JOBAJI B 300JOIHYECKOM
MHCTUTYTE J1a60PATOPUEN HCKO-
MIAEMBIX PBIO.
B o6paborke cobpaHHBIX bep-
I'OM KOJUIEKIIMH Y4YaCTBOBAIU U
Apyrue ydeHole. B ux 4ucie Obll
300510T U rujgpooduonor C.A.3epHOB
(1871-1945) — akagemuk (1931),
JUPEKTOP 300JI0TMYECKOTO HHCTH-
TyTa (1931-1942). OH 0ob6padoran
1 OTyOIMKOBAJI MATEPHUAIIBI IO 300-
IJIAHKTOHY APaJbCKOro Mmops [1].
OuepenHoON 3Tall B U3YYCHUU
MOps OBIT CBA34H C UMEHEM TH/J-
pobuosiora u UXTUOIO0Trd, Ipodec-
copa AJl.benunra (1890-1943).
[Tog ero pykoBOACTBOM B 1932
u 1933 IT. ObUIM BBHIIIOJHEHBI IHU-
POKOMACHITA6HBIE KOMILJIEKCHBIE
uccnenoBanus Apana. C 1934 r. Be-
HHUHI PaboTan B 300JOTHUYECKOM
MHCTUTYTE CTAPIIUM 300JI0TOM.
B 1960-€ rofbl COTPYAHUKN UH-
cruryra JLAKyrukosa, 10.B.Mam-
kaes u fA.M.Crapoboraros yyacr-
BOBAJIU B CHENUAIBHBIX (DAYHUC-
TUYECKUX UCCIEAOBAHUAX HA Apa-
je. PesynprarTel 3TUX padboT ObLIN
OTPAXXEHBI B U3JAHHOM B 1974 1.
ATiace 6€CO3BOHOYHBIX Apallb-
CKOTO MODSI.
B 1970-1980-x rogax H.B.Ana-
JUH, OJUH U3 ABTOPOB HACTOAIIEN
CTATbU, UCCAENOBAN (hayHy pa-
KOOOPA3HBIX APAJBCKOIO MOPH,
4 TaKXKe OCOOEHHOCTH UX OCMOpe-
IYIAIUA U COJIEHOCTHYIO TOJE-
paHTHOCTDb. IIoJ €ro pyKOBOJCT-
BOM B 1989 1. B MHCTUTYTE ObIA4 OPIAHHU30BAHA J1260-
paropus COJOHOBATOBOJHON rugpooduosoruu. Ee
IIEPBOOYEPEAHON 3aaY€l CTAJIO U3YUYEHUE COBpeE-
MEHHOTO COCTOSIHUSA APaJIbCKOTO MOPS U €0 OUOTHI,
4 TAKXKE MOUCK BO3MOXKHBIX IIyTEH CHACEHUSA ITOTO
MHOT'OCTPAJaIbHOTO 03epa. Bo Bpemsa NONEBBIX pa-
60T COTPYAHUKU J1A00PATOPUM NIPOUZBOSUIU COOP
3000€HTOCA U 300IJIAHKTOHA, BKJIIOYAasd MPOTO300-
IJAHKTOH. BBUIN MOJYYEHB! HOBBIE IAHHBIE 110 MaJIO-
n3ydyeHHOU (payHe nuH@ysopuit. Cobupanu u MaTepu-

Huxoaaii Bacunveeuuw Anaoumn, 00xmop
OUONOZUUCCKUX HAYK, 3A6e0VIOUULl 1adopa-
mopueil 3oon02unecko2o uwncmumyma PAH
(Canxm-Ilemepoypez). OOnacmo HAYUHOLX UH-
mepecos — npupoonvle npoyecco. na Apans-
CKOM Mmope U OPY2UX CONCHbLX KOHMUMNEeH-
MAanNLHBIX 6000eMAX, 300102UL, 2UOPOOUONO-
2UA, NANEONUMHOLO02U U NALCOHINOSOZUSA.

3ayaarxan Kenoncezanruesuu Epmaxanos,
oupexmop Apansckozo gpunruanra TOO «Ka3ax-
CKULL HAYYHO-UCCeO08AMECNbCKULL UHCINU-
mym pui6Ho20 xosaticmear» (Apansck, Kasax-
cman). 3anumaemca u3yuenuem UXmuoai02uiL,
nPpUPoOHbLX YCA0BUL APANECKO20 MOPAL.

Quaun Muxaun (Philip Micklin), npogec-
cop 3anaono-Muvuzanckozo ynugepcumema
(Kanamasy, CIIA). Hayunbsie unmepecs. c6s-
3anel ¢ 2eozpagueli u 2udpono2uell.

Hzopv Ceemo3apoeuu IINOMHUKOS, KdaH-
ouoam OUONOZUHECKUX HAYK, CMAPUULl Ha-
Yyunsli compyornux 300102UMECK020 UHCIMU-
myma PAH. Cneyuaniucm 6 06aacmu 300-
J02uUl, 2UOPOOUONLO2UU, NALEOAUMHOTLO2UL
Apansvcko20 mopa u OpPy2ux COAeHbLX 6000-
emoes CyuLl.

aJI U3 TAHATOLEHO30B, YTOOB NMPOCAENAUTh U3MEHE-
HUA B (payHE PAKYIIKOBBIX PAKOOOPA3ZHBIX IO Mepe
pocra coseHocTH. MccaenoBannuch BbICHIAA BOJAHAA
PaCTUTENBHOCTD, (PUTOIUIAHKTOH, NEPBUYHAA MPO-
OYKIHA U COJIEYyCTOMYMBOCTD HEKOTOPBIX O6€CIO3BO-
HOYHBIX. M3y4anach rujjpoaorusa ApajsbCKOro Mop,
B TOM YHCJIE C UCIOJb30BAHUEM METONOB MATEMATH-
YECKOI'0 MOJENUPOBAHUA. BO BpeMa 3KCHEAUIIUI
NIPOBOJJMJIMCH CIEIIMANIbHBIC MAJCOTUMHOIOTUYEC-
KM€ UCCIIeIOBAHUA.
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B 2009 1. 10 MHULIMATUBE U NIPU YYACTUH 1a60Pa-
TOPHUU COTOHOBATOBOAHON I'MIPOOGUOIOTUH ObLIA OP-
TAaHU30BAHA MEXAYHAPOJHAA KOH(EPEHIUd «Apal:
NIPOIIOE, HACTOAIIEE U OyAymee. [IBa BEKA UCCIENO-
BAHUU APAJILCKOI'O MOPs».

3007I0TMYECKUI UHCTUTYT U J1aOOpaTOpUs COJIO-
HOBATOBOJHOM I'MIPOOUOJIOTUY PETYIAPHO IOAHUMA-
JI1 BOIIPOCHI COXPAHEHUS U BOCCTAHOBIEHUA OUOPA3-
HOO6pPa3ust 1 OUOPECYPCOB APAJIbCKOT'O MOPS HA Pa3-
JIMYHBIX MEXYHAPOJHBIX (POPYMAX U KOH(MEPEHIIUAX.
Tak, B 2017 r. npu nojnep:xke Cekperapuara Mexnap-
namenTckon accambnen CHI B pamkax VIII Hesckoro
MEKAYHAPOAHOTIO 3IKOJOTMUYECKOTO KOHI'pecca OBLI
OPraHU30BAH CIECLUAJIbHBIN KPYIJBIH CTON «CoBpe-
MEHHBIC IPOOIEMBI U BO3MOXKHOE Oy/IyIIee ApanbCKO-
IO MOpPs».

B npouuiom ApanbCkoe MOpeE OBIIO BTOPBIM I10 BE-
JuuuHe 1nociae Kacnusg KOHTUHEHTAJIbHBIM OECCTOY-
HBIM COJIEHBIM BOJOEMOM. I10 miomanu BOGHOIO 3€p-
KaJIa OHO YCTYIIAJIO TOJIBKO KacnuickoMy Moplo, Benu-
KUM AMEPUKAHCKUM O3€paM 1 03.Buxropud. Apan pac-
[IOJIOKEH B NYCTBIHHOM 30HE CpejgHent Azun — B Ty-
PAHCKON HU3MEHHOCTH, Y BOCTOYHON KPOMKH IIJIATO
Veriopt, Ha Tepputopun KazaxcraHa u Y36€KHUCTAHA.
CeBEPHBIN U 3aIa/[HBII Gepera 03epa — B OCHOBHOM
BBLICOKHE U OOPBIBUCTBIE, I0KHBIN 1 BOCTOUHBIN — HU3-
Kue. B Apan BagaoT TOJBKO ABE peKkn — ChIpJapbsa HA
CEBEPO-BOCTOKE U AMyJapba HA 1ore. [Tnomanp BOJO-
COOPHOIO 6acceriHa 03epa IPEBBIMAET 2 MIH KM? [2].

B ApasibCKOM MOpPE€ BBIIENAIOTCA IBE IIABHBIE YdC-
TH: MEHbIIAA CeBepHasd — Majnoe Mmope (Masblit Apan)
u 6ospmasg 10kHAg — boabmoe mope (Boabmoit

Apanbckoe mope fo 1960-x rogos.

Apan). B npomnom ux paszaensan o.Koxkapai, a ¢BA3bI-
BAJIM /IBA NIPOJMBA: HA 3amaJic OCTPOBA — Y3KUHU
1 MEJKOBOJAHBIN Ay3bl-KOKapas, a Ha BOCTOKE — IIM-
poxku#t u raybokunt nponus bepra. boapmoit u Ma-
JIBIIT ApaJl, B CBOIO OYEPEb, BKJIIOYAIOT B Ce0s IO HE-
CKOJIBKO MEHBIINX KOTJIOBUH. IIpu Takoit mopdoso-
MU BIAJAWHBI [2] CHUXKEHHUE YPOBHA BOJABI IIPUBEIO
K IPEBPAMIEHUIO NIPEX/JE ¢JMHOrO 03epa B I'PYIIY
OCTATOYHBIX BOJOEMOB, 4YaCTb KOTOPBIX MOXKET
B JAJbHEHUIIEM IIOJHOCTBIO BLICOXHYTh.

Ha npoTsKeHUH HECKOIbKUX BEKOB, BIUIOTH [JO
1960-X TO/IOB, COCTOSTHHE APATBCKOTO MOPSI OCTaBa-
JIOCb YCJIIOBHO-CTA0MIBHBIM. B KOHLIE 1950-X ero ypo-
BEHb HAXOJUJICSA HA OTMETKE +53.4 M HaJ yp.M., IUIO-
mae focturana 67499 km? npu o6beme Bogib 1089 km?
u cpezuceit raydune 16.1 M [2]. Ilnourags Mamoro Apa-
ma cocrapasima 6118 km? o6beM — 82 KM’, CpeaHsist
ry6uHa — 13.5 M, MakcuManbHad — 29.5 M. B Hem BbI-
JEAIUCh TPU KPynHbIX 3aauBa (IleBuenko, byrakosa,
boapmoi Capplyeranak) U HECKOJLKO HEOOIbIINX.
[Tnomaae Bompmoro Apama cocrasnsna 61381 km?,
o6beM — 1007 km?, cpeausist rayouna — 16.5 m. Tsauy-
maACa C I0ra Ha CEBEP MOABOJAHAA I'PAAA A€IUT Bomb-
oo Apas Ha 11yGOKOBOJHYIO »K€JI00000pA3HYIO 3a-
MaJHYIO YaCTh, HAUOObIIAsA ITTyOUHA KOTOPOU 1OCTU-
ranga 69 M, ¥ OGIIUPHBIN BOCTOYHBIN GACCEMH C MAKCH-
MaJqbHOU TNIyOGMHON 28 M. BOJBMION Apan BKIIOYAT
B €051 HECKOJIBKO KPYIHBIX 3a1uBOB — Tme-bac, Yep-
HblEBA, AJpxn6ai, MyHHAKCKUNA U JKUATBIPOAC.

ApanbCKOE MOPE GBIJIO COTOHOBATOBOJHBIM BOJIO-
€MOM CO CPEeJHEN COJNEHOCTBIO BOJ 10.3%o. Ero Boab!
CUWJIBHO METAMOP(UUPOBAHBI — UX CONEBOU COCTAB
CYIIECTBEHHO OTIMYACTCA OT OKEAHMUYECKOTO. [Jlosd
JBYXBAJIEHTHBIX HOHOB (THJPOKAPOOHATOB, KAJIbIIU,
MAIHUA U CYJAb(PATOB) CYHMIECTBEHHO IMOBBIMIEHA OT-
HOCHUTEJIBHO OJJHOBAJIEHTHBIX (HATPUA U XJIOPA). DTO
OOYCJIOBJIEHO COJEBBIM COCTABOM Cl1aOOMUHEPATU-
30BAHHBIX BOJ BIAJAOMWUX B HEIO PEK, I'E AOJA
JIBYXBAJIEHTHBIX MOHOB TOXKE ITOBBINIEHA [2].

O6beM BOJBL B ApAIBCKOM MOPE U, COOTBETCTBEH-
HO, €I0 YPOBEHD U IIJIOMIA/b ONPEAEIAIOTCA BOLHBIM
6anancoM. Ero npuxoanas COCTABIAIONIAA CKIAbIBA-
€TCA M3 PEYHOI'O CTOKA, ATMOCHEPHBIX OCAJKOB,
4 TAKKE MPUTOKA MOJA3CMHBIX BOJI, 4 PACXOJHAd — U3
HUCHAPEHUA C TOBEPXHOCTU BOAHOIO 3€PKaIa U (DUITb-
TpaIuu BOJ B 6epera u JHO [2-5].

[71aBHBIM UCTOYHUK BOJIbI U1 APAJIbCKOT'O MOPS —
3TO CTOK Amyzaapeu U Ceipjapbu. OH LEIUKOM (HOp-
MUPYETCA B ropax, Ha Tane-Ilane u [Tamupe. Obe pe-
KU UMEIOT CHETOJIEAHUKOBOE MUTAHUE, U UX BOJHBIC
peCcypChl OLEHUBAIOTCA IPUMEPHO B 75 U 37 KM?/I0j]
COOTBETCTBEHHO. OOBEM JOCTUTAIOMETO MOPSA ped-
HOTO CTOKA 3aBUCHUT OT 3aI1ACOB BOJBI M CHET'A B TOPAX
K Ha4aJIy CHETOTAAHUA, IOTEPDh HA PABHUHHOM y4aCT-
Ke M3-34 UCHApeHU U QUIBTPALIUH, 4 TAKXKe 6€3B03-
BPATHOT'O U3BATUS PEYHOU BOJABI, INIABHBIM 06pa3oM
Ha HYXK/bl OpomaeMoro semuegenusd. B 191 1-1960 rr.
CYMMApHBI PEYHON CTOK B Apal B CPEAHEM COCTAB-
JT 56 KM?/TOJT WK, €CJTA OTHECTH €T'0 K TUIOTNA/IH 10~
BEPXHOCTU MOps, — 84.7 ¢cM. KOMM4ecTBO BBINAAAIO-
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IIUX H4 IIOBEPXHOCTb APAJIBCKOTO MOpPS aTMOChep-
HBIX OCaJKOB HeBenuko. B mepuop 1911-1960 rr.
B CPEAHEM 34 I'OJI OHO COCTABJIAJIO BCETO IMIIb 13.8 CM.
HajexXHBIX JAHHBIX O TOJ3EMHOM CTOKE HET, HO OOJIb-
HMIMHCTBO MCCEJOBATENEN CUUTAET, YTO OH HEBEIHK,
U IIPU PACUYETE BOAHOI'O OANAHCA €I'0 HE YYUTHIBAIOT.
Mcnapenue ¢ NOBEPXHOCTU Apajia MHOI'OKPATHO IIpe-
BBIIIAECT KOJMYECTBO BBINALAIOMUX ATMOCHEPHBIX
0cakoB. B 19111960 IT. OHO COCTABIANO B CPEHEM
100 cm/roa. ®unbprpanus BOJ MOPs B I'PYHT, 110 CylIe-
CTBYIOIIUM OII€HKAM, HEBEIUKA [2].

VpoBeHb ApanbCKOI0 MOPSA HUKOT/[A HE OCTABAJICA
cTabuibHBIM. OH UCHBITBIBAET KOJCOAHUSA PA3IUIHON
NIEPUOAUYHOCTU. [IpUpOsa MHOIOBEKOBBIX, BEKOBBIX
1 MHOT'OJIETHUX LIMKJIOB U3MEHEHUA YPOBHA CBA3AHA
C COOTBETCTBYIOIMMHU LUKJIAMU U3MEHEHUSA CTOKA
Amypnapsu 1 Ceippapbu. C€30HHBIE KOJIEOAHUS YPOB-
HS BBI3BIBAIOTCA U3MEHEHUAMU COOTHOUECHUN MEX]Y
COCTABJIAIOMUMUA BOJHOrO 6anmanca. B 1911-1960 rr.
COXPAHAIOCHh IIPUMEPHOE PABHOBECUE, U MHOI'OJIET-
HHE KOJIEOAHUA CPEAHETOJOBOTO YPOBHA APAIBCKOTO
MOPA OKOJIO OTMETKHM +53 M HE IPEBBIMAINA 1 M IIpu
CE30HHBIX KoJeH6aHnAX B npesenax 0.25-0.35 m [2].

BiusHue Ha PEYHOU CTOK OKA3BIBAIU U 3€MIIE-
JEJbYeCKUEe LUBUIN3ALUU, BEJb YK€ C JPEBHOCTU
6accerinbl AMygappu U CeIpJapbu OBIIN paliOHAMU
pPa3BUTOroO OpomaeMoro semuaeaenus. OHO BOZHUKIO
Ha AMyJapbe OKOJIO 3 TBIC. JIET 1O H.3., 4 K AHTUYHOMY
speMmeHu (IV B. jo H.3. — IV B. H.3.) uppurauus 6u1a
MHAPOKO PACIPOCTPAHEHA VKE HA 06EUX peKax [6].

dayHa CBOOOJAHOXMUBYIMIUX OECHO3BOHOUYHBIX
ApanbCKOTro MopsA HacuuThiBana He MeHee 200 BU-
JIOB, HEKOTOPBIE U3 KOTOPBIX OBIIN BCENEHBI JIIOJbMHU
CIELUAIBHO UIN CaydanHo. [Ipe-
obnajanyu BUJBL, HACENAIINE

CoBpemeHHOe BbiCbixaHUe ApanbCKOro mops
M ero nocnepcTBUA

32 CBOIO UCTOPUIO Apan MEPEXUT HE ONHY pErpec-
CHUIO. BpeMeHaAMU €I'0 YPOBEHD 3HAUYUTEIBHO CHUXKAJI-
Csl M OCTABAJICS HU3KUM Ha NPOTSKEHUU HECKOJIbKUX
croseTuil. Bce mpouibsle perpeccun, KpoMe CoBpe-
MEHHOMU, CTAHOBMJIMCh PE3Y/IbTATOM YaCTUYHOI'O UIN
Ja)e IIOJIHOI'O IIOBOPOTA AMyZAapbU OT Apasia Ha 3a-
mazg B Kacnniickoe Mope 1o ee ipesHeMy pyciay — Y3-
6010. I10 NpOMECTBUU BPEMEHU PEKA BO3BPAILAIAChH
0OpaTHO B Apas, 1 OH BOCCTAHABAUBAICA. [lepBOHA-
YAJIbHO AMYZApbs MEHAIA HAIIPABIECHUE IO €CTECT-
BEHHBIM IIpUYMHAM. HO ¢ mOsABIECHUEM 3EMIIE/C/IbYE-
CKUX LUBUJIMU3ALUNA U PA3ZBUTHEM OPOLIAEMOIO 3€M-
JeeNUsa U3MEHEHNE TEYEHU 3TON PEKU MOTJIO IIPO-
U30UTHU U M3-34 JEATECIbHOCTH JIIOJICH, CO3/IaBABIINX
HPPUTAITUOHHbBIE CUCTEMHI [3, 5, 6, 14].

[Tocnenuasa perpeccus Apana NPUXOJUTCA HA
XIHI-XVI B,; TOrga ypoBeHb Iajajl HE MEHEEe YeM Ha
24 M. O6 3TOM CBHUJIETENBCTBYIOT HE TONBKO UCTOPU-
YECKHUE 3AMIMCH, APXEOJOTUYECKUE NAMATHUKU U CO-
XPAHUBIINECS HA JIHE APAIBCKOI'O MOPS ITHU CAKCAY-
JIOB, HO U CJI€JBl JPEBHUX PEUHBIX pyces. [IpuunHoi
BBICBIXAHUA MOPS CTAJI IOBOPOT AMyZAapbu B Kacum.
DTO OBUIO BBI3BAHO PA3PYIIEHUEM OPOCUTENBHBIX
CHUCTEM MOHTOJIAMH, BTOPTINUMUCA B lleHTpanbHyo
Asuio B XIII B. Ho moToM peka nosepHynra 06paTHO
B Apas, OH BOCCTAHOBWJICS, U 10 Hadana 1960-x ro-
JOB KOJI€6AHUA YPOBHA He npeBbimanu 4-4.5 M. B oc-
HOBHOM OHU ObLIN CJAEJCTBUEM U3MCHCHUI KJINMATA,
BO3MOXHO, HEKOTOPOE BIMAHUE OKA3bIBAJIAd U UPPU-
rauud [3, 5, 14].

TaKXKe NpeCcHBIEe BOABL. KpoMe HUX
B Apasie XUIU MOPCKHUE BHU[HI,
NPENCTABUTENN COTOHOBATOBOJI-
HOW KACIUHUCKOU (PayHBI U BUJBI,
XapaKTEpHBIE I PAYHBI OCOJIO-
HEHHBIX KOHTUHEHTAIbHBIX BOJIO-
€MOB apujHOu 30HH [7-10]. Ux-
THO(ayHa Apana ObIa NPEACTAB-
JeHa 32 BupaMu, U3 KOTOPBIX
18 — abGOopuUTeHHBIE I PECHOBOJ-
HblE, 4 OCTAJIbHBIE 14 (KaKk Ipec-
HOBOJIHBIE, TAK U MOPCKUE) — OBI-
JI1 BCEJCHBI YeJIOBEKOM B XX B.
Bce BUABI pbIO, UMEBIIME 3HAYE-
HHE KaK OOBEKTBI PLIOONIOBCTBA,
ObLIM IPECHOBOAHBIMU [11, 12].
Ha Apane pa3BuBajoCh Ipo-
MBIIIJIEHHOE PBI6OJIOBCTBO. Mope
CJIyKUJIO BAXXKHON PErMOHAIBHOU
TPAHCIIOPTHOM aprepuei. B peib-
TaX PEK OBIIN PA3BUTHI 3EMIIEJENINE
1 KUBOTHOBOJCTBO, OXOT4 M 3B€-

POJIOBHBIH IIPOMBICEN, B GOJBIINX
00bEMAX BEJIACH 3ATOTOBKA TPOCT-
HUKa [4, 13].

Octatku CpefHEBEKOBOro 3aXOPOHEHNA Ha obcoxuwem aHe bonbworo Apana.

®oto WU.C.MnoTHMKOBA
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1 JIeIbTaX, CHIKEHHUIO UCHApEHUs
13-32 YMEHBIIEHUS BECCHHUX Ia-
BOJKOB). Ho ¢ Hauana XX B. IJIO-
My OPOIIAEMBIX 3EMENDL BBIPOC-
1 GOJIeE€ YEM B JIBd PaA3d, M TaKad
KOMIIEHCAITUA CTa7a HEAOCTATOU-
HOI. PaBHOBECHE HAPYIIUIOCH. DTO
NIPUBEJIO K PE3KOMY YMEHBIIEHUIO
CTOKA peK B Apai [3, 15], o6pa3oBa-
HUIO JIecOULUTA BOJHOIO OalIaHCa,
OBICTPOMY NAJJCHUIO YPOBHS, CO-
KPAaNeHUIO MJIOMAN MOPS U POCTY
€r'o CONIEHOCTH.

B 1990-x rogax pocT KoIu4de-
CTBA OC4JIKOB B I'OpPaX U HEKOTO-
poe COKpameHue HU3BbATUSA BOJBI
YBEJIMYWIN O6'BEM PEYHOTO CTOKA
1 CHU3WUIU AEUIUT BOAHOTO Oa-
JIAHCA MOP#, 3aMEINUB TEM CAMBIM
ero Boicbixanue. B 2000-2001 rr.
CIYYUIACh CUJIbHAA 34CyX4d, U TOT-
Jd CTOK PEK B CPEJHEM COCTABUII

CpepHeBekoBas Kepamuka Ha obcoxwem aHe bonbworo Apana.

®oto WN.C.MnoTHMKOBA

CospeMeHHas perpeccus ApajbCKOro MOPs Ha4a-
mack B 1960 . Ha 3TOT pa3 oHa 6blIa BBI3BAHA OJTHUM
TOJBKO COKpAIleHUuEM CTOKA AMyzaapbu U CeIpAapbU
B pesyabrare 3a60pa UX BOJBI HA opomenue. IIpexae
U3BATUE BOJBI HE IIPUBOAUIO K MACHITAOHBIM pErpec-
CUAM MOPs [2] 61arojjapsi CymeCTBEHHOMY BO3BPATHO-
MY CTOKY C OPOLIAEMBIX IIOJIEU U IPYIUM KOMIIEHCUPY-
omuM PakTopaM (COKPAMEHUIO IOTEPL HA TPAHCIIN-
pAanuIo BOAOIIOOUBBIMU PACTEHUAMU B HU30BBAX PEK

OKO0J10 2 kM*/roz. B 2002-2010 rT.
CTOK CHOBA YBENIMYMUJICA, U Jedu-
LUT BOJHOI'O OAJIaHCA 3HAYUTENb-
HO cokparuics [15].

BricbixaHue ApajibCKOIO MOPs IIPUBEIO K CEPb-
€3HBbIM HEIATUBHBIM IOCJIEACTBUAM IJI BCEH €ro
(ayHbl. B pe3ynbrare NOBBIIEHUSA COJEHOCTU B HEN
NIPOU3OIIIN 3HAYUTENbHBIE U3MeHeHud [9, 10]. [Tep-
BBIMU HCYE3IM PA3HOOOPA3HBIE BU/IBI NPECHOBOJ-
HBIX O€CIIO3BOHOYHBIX, 4 3d4TEM U COJIOHOBATOBOJ-
Hble Kacnuuckue Buabl. K xonmy 1980-x rojgos
B dPaJIbCKOHU BOJE MOIJHN KUTb TOJBKO MOPCKHUE
1 JJPYTUE COJIEBBLIHOCTUBBIE BUJBL.

[TpOMBINIJIEHHOE PBIGOIOBCTBO

Ha ApanbCKOM MOpE NPEKPATH-
JIOCh B Havane 1980-X rosos: uc-
YE€3JIM NPECHOBOJHBIE (A00PUTEH-
HBIE U BCEJIEHHBIE YETIOBEKOM) PHI-
Obl, COCTABJABIINE OCHOBY IIPO-
MbICcaa. B cocTaBe MXTHOMAYHBI
OCTAJUCh TOJBKO HE UMEIOMUE
IIPOMBICJIOBOTO 3Ha4yeHus abo-
pUTEHHBIE PBIOBI — €PII U JIEBA-
TUUIIAA KOJIOWIKA, 4 TAKXE MOp-
CKHE BCEJICHIIBl — CajIaKa, aTCPUHA
U IECTb BUOB OBIYKOB. B niepuoj
¢ 1979 o 1987 1. B Apan Bcenunu
CITIOCOOHYIO KUTb U PA3MHOKATHCSA
IIPU BO3POCIIEN CONEHOCTH YeEpP-
HOMOPCKYIO Kambany-rioccy [11],
U OHa Ha JIOJrO€ BpeMs CTala
€JIUHCTBEHHBIM OO6'bEKTOM PBIOHO-
IO IPOMBICTIA.

Bo sropoit nonosune 1980-x
IOZIOB CTOK AMYAApbHU IIOYTH HE

MenbHWUYHbIN XepHOB Ha obcoxwem aHe bonbworo Apana.

®oto W.C.MnoTHMKOBA

JOXOAUI /10 ApajbCKOro MOpH,
1 (PAKTUYECKHU €TO ITUTAIU TOJbKO
BOABl Celpjapbu. Tak Kak MOCTYII-
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OcTaTkm CpejHEBEKOBOro CaKCcaynoBoro seca Ha obcoxwem naHe bonbworo Apana.

JIEHUE PEYHON BOJBI U ATMOC(EPHBIX OCAAKOB B Ma-
JIO€ MOPE MPEBBIMIAIO UCTAPEHUE C €TO MOBEPXHOCTH,
BOJIa 13 Manoro Apana, noka Apan Obul €JUHBIM, IIO-
crynana depes nposaus bepra B bosbpmon Apai.
K 1987 1. ypoBEHb MOPA CHU3WUIICA JJO OTMETKHU +40 M,
IIPOJIUB LIEPECOX, U MOPE PA3JEINUI0Ch HA ABA TEPMU-
HJILHBIX OCTATOYHBIX BOLOEMA, PA3IUYAIONUXCS CBO-
UM THJPOJOTHYECKUM pPEXUMOM. O6masa IIOMaAb
ApPaNbCKOro MOpsA K TOMY BPEMEHHU COKPATHUIACH JJO
60% OT MCXOJHOM, BOJBI OCTABAJIOCH TOIBKO 33%,
CpeaHsis COEHOCTDb BO3pocaa 10 30%o0 [16].

C pasgenenueM Apana majgeHue yposHsa Mayioro
MOps IIPEKPATUIOCH, 4 BRICBIXaHHE Bobmoro Apana
MIPOMOJIKAJIOCh, M €r0 yPOBEHb CTAN €INE HUKE.
B 1990 r. npu BECEHHEM YBEIMYEHUN CTOKA ChIPJAPbU
YPOBEHDb Maj10ro Apajia IOAHSJICS, U HAYAJICS IIEPEIUB
BOJBI B BOJIBIIOE MOpE MOBEPX €CTECTBEHHON Iperpa-
JBL B IIEpECOXIIEM Npoause bepra. OTa BOJa BHIMBLIA
OTJIOKEHMUS, 3AMONHIABIIME OBIBIIUHU CyJJOXOJHBIN Ka-
HaJI B IIPOJIUBE, U HA 3TOM MeCTe C(POPMUPOBANIOCH
pycno. I'pyHTHI HA JHE IPOANBA HEYCTOUYUBLI K Pa3-
MBIBY, IO3TOMY BO3HHKJIA BEPOATHOCTD JIATbHEHUIIETIO
yIyyOIeHUs PyCIa U PA3pyIIEHUs €CTECTBEHHOU Ipe-
I'pajibl. DTO CO3/ABAJIO OMACHOCTh BO3OOHOBICHUS Ma-
JeHus ypoBHA Masnoro mops [15-17].

B 1991 r. corpyjHUKUA 1260PATOPUU COJTOHOBA-
TOBOJHON THUAPOOUOIOIUU COOOmMUIN 00 3TOM
OMAaCHOCTU MECTHON aIMUHUCTPALUU U NPEIJIOKHU-
JI1 MEPEKPBHITh CTOK BOJBI U3 Manoro Apajna mjaioTu-
HOI, 4TO MO3BOJMJIO OBl MOBBICUTh YPOBEHDb U CHU-
3UTb COJIEHOCTDb 3TOI'O OCTATOYHOro BojoeMma. IIpa-
BUTENLCTBO Kazaxcrana mopaep:Kaso 3TO IMPEIO-
JKeHue, U B 1992 1. B CaMO¥ MEJIKOU 4aCTU IIPOJINUBA
bBepra Obula mOCTpoeHa 3eMisgHas gamoba [18]. Vpo-

®oto H.B.AnaguHa

BeHb Manoro Apajna BeIpOC O0jiee UeM HA METP, OC-
TAHOBMUIICA POCT COJEHOCTH, U 4YEPE3 HEKOTOPOE
BpEMSA HAYAJIOCh €€ IMOCTENEHHOE CHUKEHNE. BHOBD
3AII0JIHUJIACh BOAOM I0KHASA 4aCTh BBICOXIIEI'O 3aJIU-
Ba Bosbmoi Capslueranak, 6uia IpegoTBpaIlcHA
ONACHOCTb OTYJIE€HEHUA 3a1uBa byrakosa [17].

K coxaneHuIo, I0THHA OKA3aJ1aCh HEAOCTATOUHO
NIPOYHOMU, K TOMY K€ OHd HE UMENd BOJAOCOPOCHOIO
YCTPOYCTBA I IPOIYCKA U3JIMIIKOB BOJABI IIPU 3KC-
TPEMAJAbHBIX IIOBBIIEHUAX YPOBHA Mayjoro Apaina.
Jam6y HE pa3 NPOPBIBAJIO, U NPUXOAUIOCH €€ BOC-
CTAHABIUBATD. TaK MIPOAOJIKANIOCH 10 anpend 1999 r,
KOTZIa YPOBEHDb BOJIBI IIPEBBICUI OTMETKY +43 M (T.€.
IIOJHSIC BbIIIE I'PpeOHs AamObl). Bo BpeMsa mrTopma
IJIOTHHA ObLIA IPOPBAHA U OYEHb CUJIBHO pa3pylle-
Ha. Ha 3TOT pa3 peMOHTUPOBATD €€ HE cTanu [17, 19].

Bckope 1o pemeHuio npasuTeabcTsa Kazaxcrana
B paMKax nporpammbl «KOHKpeTHBIE AENCTBUA I10
YIIYUIICHUIO 3KOJOTNYECKON OOCTAHOBKU B HacCeiHe
ApPanbCKOIO MOpA» HAYAIACh PEANU3ANUA NIPOEKTA
«Perynuposanue pycnaa pexu CeIp/lapbsd U CEBEPHON
4aCTU ApaibCKOTO Mops». Torga B nposnuse bepra Ha
MECTE NEPBOI JaMObI BO3BEIN HOBYIO KANUTAIbHYIO
IUIOTHHY, Ha3BaHHYI0O Kokapanbckou. IlepBoHayvanb-
HO HAMEYAJIOCh MOAHATH YPOBEHDL Masoro Apana 10
OTMETKM +47 M, 4TO IO3BOJUIO OBl IOCTPOUTH
B nponuse Ay3bpl-Kokapas JOIOIHUTENbHOE BOJOPE-
I'YIUPYIOLEE COOPYKEHUE I IIOJAUYU BOJBL B 3114/~
HYIO 4aCTb bonabmoro Mopsa. OgHaKO OIPAHUYUINCD
OJHO¥ 6o0Jice HU3KOH IUIOTUHOM B NpOJUBE bepra,
MO3BOJIAIOIEN TOBBICUTH YPOBEHDb 3aPErYIUMPOBAH-
HOI'o0 Majoro Mops TOJIBKO A0 OTMETKH +42-43 M.
I1oTHHA COCTOUT U3 1aMOBI IPOTAKEHHOCTBIO 13 KM
C GETOHHBIM BOJOCOPOCHBIM COOPYKEHUEM. Pa6OTHI
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Kokapanbckas nnoTuHa.
www.google.com/earth

3ABEPIIMIINCD B aBI'ycTe 2005 I, U yKE K MAPTY CIEAY-
IOWEro rofid yposeHb Masoro Apasa nOAHAJICH [0
NPOEKTHOU OTMETKU +42 M [19].

[Tocne cospanua KOKapanabCKON IJIIOTUHBL YypPO-
BEHb Maysoro Apana CcTabuaIn3upoBaIcs, COIEHOCTD
NPOJOJKUIA CHUXKATBHCA, U IMOCTENEHHO OH CHOBA
CTaJl COMTOHOBATOBOAHBIM. CETOJJHA €T0 CpeJHAsA CO-
JIEHOCTD YK€ OMyCTHJIACh HIKE YpOBHA 1960-x ro-
JO0B [9]. 3HAYNTENBHOE CHUKEHHE COJEHOCTH U 00-
pa3oBaHuEe CUJIBHO OIIPECHEHHOM 30HbI OKOJIO A€/b-

THl CBIPAAPbU CJI€/1AJI0 BO3MOXKHBIM OO6PATHOE €CTe-
CTBEHHOE€ BCEJICHUE B Majoe MOpE€ MHOI'MX BUJOB
NIPECHOBOAHBIX U COJOHOBATOBOJHBIX OECIO3BO-
HOYHBIX [9, 20], a TaKXe PBIO, BHITABIIUX U3 €T0 (pay-
HBl HM3-34 OCOJOHEHHS. DTO BUIBI, OOUTAIOIIUE
B CpIp/iapbe, €€ HU30BbAX U CBA3AHHBIX C HEU 03€PaX,
WY K€ BUJIBl OECIO3BOHOYHBIX, KOTOPBIE UMEIOT IO-
KOAIMIMECH AMIA, CHOCOOHBIE JOITO COXPAHATD XKU3-
HECMOCOOHOCTh. CTano BO3MOXKHBIM BO3BPAILIEHUE
B Masplii Apaa ¥ NPOLBETAHUE LIEHHBIX A00pUTEH-
HBIX [IPOMBICJIOBBIX IIPECHOBO/IHBIX BUJOB pbi6 [11],
TAKUX KaK CyJaK, Ca3aH, JIEH, Bo6JIa, a TaAKXKe pAaa
JPYTUX, 4TO O3BOJIUIO BO3POJUTD PEIOHBIN IPOMBI-
cen. C Apyrou CTOPOHBI, CUIBHOE CHUXKEHUE COJle-
HOCTHU CTAHOBUTCA HEOIATONPUATHBIM I IIPEXKAE
MHOT'OYMCJIEHHBIX IPEACTABUTEICH MOPCKOM (PayHbI
U COJIENIOOUBBIX BU/IOB.

Curyanusa Ha Bonpmom Apane coscem unad. IlTo-
CJIe OTAEIEHUA OT MajJoro MOps BBICBIXAHUE U POCT
COJIEHOCTH 3[€Ch HE TOJIbKO IPOJOJLKUINCD, HO U YC-
kopunuck. Ocenpto 2009 r. bonpmoit Apan pasgenui-
Csl Ha TPU OCTATOYHBIX BOJjOEMA — 3amajHblil u Boc-
TOYHBIN GACCEHHBI U OBIBIINK 3anuB Tme-bac. Ypo-
BEHb Oo0Jjee IIyH6OKOro 3amajHoro 6accerHa ymnan
K TOMY BpeMEHU Ha 26 M, 4 COJIEHOCTb €0 BOJIbI IIPE-
Boicuad 100%o. BOCTOYHBINA X€ IPEBPATUICH B MEJI-
KOBOJAHBIN BojgoeM. ETro ocomonenue miao 60j€ee BbI-
COKMMH TEMIIAMH, U COJIEHOCTb MOIJIA IPEBLIINATH
200%o [21]. Oxupanocs, uto 3a aeto 2010 r. Bocrou-
HBII BONbIION Apasl MOJHOCTHIO BBICOXHET, HO OKa-
3aBIIUNCA TOIAd 3HAYUTEIbHBIM CTOK AMYZapbu
BHOBb HAIIOJHUJ €r0 BOAOH, U C TOI'O BPEMEHU OH
MW YMEHBIIAJICHA, WIM YBEIUUYMUBAJICA B CE30HHOM
puTMeE, CBA3AHHOM C I'OJOBOU JAMHAMUKON PEUYHOIO
CTOKa [3, 19].

Mexay Bocrounsim bBompmum Apanom u 3amnaji-
HBIM BOIbIIUM ApasoM Ha CeBEpPe 0O6PA3OBAICH MIPO-
JIUB, Y€PE3 KOTOPBIA MOXKET UATH BOJOOOMEH. B mep-
BOM gecaruiaerun XXI B. IpOUCXOJWI 34TOK 6oiee
IJIOTHBIX U COJIEHBIX BOJI U3 BOCTOYHOI'O 0aCCEU-

Bogoc6pocHoe yctpoiictBo Kokapanbckoit naotuHbl netoM. CTok Boabl M3 Manoro Apana oTcyTCTByeT.

®oto WU.C.MnoTHMKOBA
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Ha B 3aMaJiHBIH, I/[e OHU OIyCKa-
JIUCh B NIPUOHHBIN CIOHU. DTO Be-
JIO K BEPTUKATbHON COJICHOCTHON
crparudukanuu Boj. Kpome toro,
OYE€Hb CYHIECTBEHHO H3MEHMJICS
I'd30BBIA pEXUM 3an1aJHOIO bouib-
moro Apana. Kuciopojgocojepxa-
MU CION OTPAHUYEH IJTYOUHAMU
go 15 m. Huxe copepxkanue pac-
TBOPEHHOTO KHUCJIOPO/d OBICTPO
CHIKAETCH, IIyoke 20 M OH yXe
OTCYTCTBYET — TaM (POPMUPYETCH
30Ha AHOKCHMH, BOJIA HACHIIAETCS
CEPOBOJIOPOIOM, YETO paHEe HeE
Ha06JII0/12JI0Ch. B X0/1€ BHICBIXAHHSI
Bonpmoro Apanra pocT MUHEpaA-
JIN3ALUU €TI0 BOJIBI BEJ K U3MEHE-
HHIO €€ HOHHO-COJIEBOI'O COCTABA.
IToce[OBATENBHO MPOUCXOUIIO

OCaXJAEHUE KApOOHATA KAJIbI[US,
KapOOHaTA MAaTHUsA, TMIICA, MUPa-
6unnra 1 raaara. B pesynbrare
J0NA JBYXBAJIEHTHBIX MOHOB CHHU-
3m1ach [21].

[Tpespamenue B KoHne 1990-x rogos Bombimoro
MOpsl B TMIEPraJIMHHBIA BOZOEM MPUBEJIO K HOBBIM
M3MEHEHUAM B €70 (payHe. Ee U TaK yke HU3KOE BUJIO-
BOE Pa3HOO6pA3UE COKPATHIOCH erme cuibHee [10, 16].
HMcyess10 60MbIIUHCTBO NPEACTABUTENICH MOPCKOM (pa-
VHBI, COXPAaHWJINCh TOJbKO HAUOOJIEE YCTONYUBLIE
K BBICOKOM COJIEHOCTH BHU/Ibl O€CIIO3BOHOYHHBIX. Mcues-
1 OCTABIIMECA PBIOBI — OBIUKM, CATaKd, aTEPUHA
1 Kam6ana. [Ipy 3TOM €CTECTBEHHBIM ITyTEM BCETUIUCH
6€CIIO3BOHOYHBIEC, XAPAKTEPHBIE /I (PAYHBI TAKUX BO-
JIOEMOB, B 4aCTHOCTH pavoK apremus [10, 16, 22].

3a cueT BOJBI, CTEKAIOMEN U3 Manoro Apana yepes
KoKapaJlbCKyIo IJIOTHHY HA 0T 10 HANIPABJIEHUIO K OC-
TATOYHBIM BOJOEMAM DBOJBHIOTO APaJbCKOTO MOPH,
BO3HUK ellle OJUH BogoeM — LlenTpanbHbii Apai [23].
DTO METKOBOJHOE 03€PO, BOCTOYHAA YACTh KOTOPOIO
HIPEACTABIACT COO0I BOGHO-60JI0THOE yroabe. Cyue-
CTBYIOI[UE TAM OOMIMPHBIE TPOCTHUKOBLIE 3apOCIU
UCHAPSIOT 00ABIION 06'bEM BOJIBL.

LleHTpanbHbI Apan O4yeHb HecTabuiaeH. Ha npo-
TSKEHUU TOJla €ro MJIOIAAb MEHIETCS. SUMOU U BEC-
HOM, KOor/1a CTOK CBIpJJapbH MAKCUMaJIEH U IPOUCXO-
OUT cO6pOC BOABI U3 Masoro Mops, LleHTpanbHBIN
Apaj 3HAYUTEIBHO YBEIUUUBAETCS B PA3MEPAX, U CO-
JIEHOCTb B HEM CHHXKAETCH. B OTAENBHBIE TOJBL 3TOT
BOJOEM Ja)ke JocTuraer BocrtouyHoro 6accerHa
Bonpmoro Apana u NonoJHAET €ro BOJOM, OTTy/d BO-
J1a IO COEIMHNUTEILHOMY KaHaIy IOCTYIaeT B 3anaj-
Hbli Bonbmoi Apas. LeHTpanbHbINA Apal MOXET IO/ -
XOJUTb U K ObIBIIEMY 3a11BY Tiie-Bac, mononaHas BO-
IO U €ro.

BmecTe ¢ Bogo# u3 Majoro Mmops B LleHTpaabHbIN
ApaJ BBIHOCUTCS 60IBIIOE KOJIUYECTBO LIEHHOU IPO-
MBICJIOBOI pbIObl. HO COJEHOCTh Ha 3amaje o3epa
CIMIIKOM BBICOKA (~70%0) 1A BBIKUBAHUA TAM HX-
THO(AYHBL

noro Apana.

BogocbpocHoe yctpoiicTBo KokapanbCcKoil nioTuHbl 3uMoit. MaeT cTok Boasl U3 Ma-

®oto H.B.AnaguHa

OcrtatoyHble Bogoembl Apanbckoro mops: 1 — Manelit Apan
(ypoBeHb ~42 M, nnowagnb 3300 KM? coneHocTb 6-7 1/n), 2 —
3anagHelit 6acceitt bonblworo Apana (ypoBeHb ~25 M, naowanb
3120 km?, coneHocTb >150 r/n), 3 — 3anus Twe-bac (yposeHb
~28 M, nnowapb 385 kM?, coneHocTb 85 r/n), 4 — LleHTpanbHblii
Apan (ypoBeHb ~27-28 M, nnowapab 405 KM?, CONEHOCTb Heno-
CTOsiHHA), 5 — BocTouHblit 6acceiiH bonbworo Apana (ypoBeHb
~26-27 M, nnowagb 974 KM%, coneHoctb >150 r/n).
www.google.com/earth
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LeHTpanbHblit Apan B 2015 r. (noka3aH KoHTypoMm) 1 B 2016 .

byayuee Apanbckoro mops.
Bo3moxHble cueHapuu

Yro oxugaer Apan B OyaymeMm? YTBEPXKAEHUE, UTO
B XXI B. OH BBICOXHET ITOJHOCTBIO, OUE€Hb JATEKO OT
UCTUHBL JJaxe ecnu CTOK AMyzapou n CbIpjapbu CO-
KPATUTCA JJO HYJIA, YTO MAJIOBEPOATHO, BCE PABHO OC-
TAHYTCs I'PYHTOBBIE, TAJBIE U JOXKIEBBIE BOJBI, 4 TAK-
JKE MMOCTYIAIOMMUE C OPOIIAEMBIX 3€MEJIb JPEHAXKHBIE.
DTOU BOJIBI OYJIET JOCTATOYHO JJIsI COXPAHCHUS XOTS
OBl 4aCcTH Mayoro Apana U OCTaTKa 3amajHOro 6ac-
certHa bospmoro Apana, KOTOpbI€ CTAHYT I'MIIEPra-
JIMHHBIMHA BOJjOEMAMH [3, 23].

I nogpepxanus Manoro Apajna B €ro COBpeMEH-
HOM COCTOSAHUHU (YPOBEHD Y OTMETKH +42 M, VIO AL
3200 KM?) JOCTATOYHO B CPeJHEM OKOJIO 2.6 KM’ /TOJ
croka Ceipaapsu. Jomonuurenpuo 0.6—-0.7 km’/rox
pEYHOI BOJBI TpebyeTCA ANA NOAJEPKAHUA CTOKA de-
pe3 KoKapanbCKyIO IJIOTHHY, YTOOB 00€CIIEUUTh HE-
00XOJUMYIO U1l PETYJIUPOBAHUA COJICHOCTU IIPOTOY-
HOCTb. CI€40BATENBHO, CPESJHEIOAOBOU CTOK ChIpa-
PbU JOJIKEH COCTABIATb KAK MUHUMYM 3.2-3.3 KM’
g nepuoga 1992-2011 rr. oH O1leHUBAETCA B 5.9 KM?,
M 3TOTO 60Jiee YeM JOCTATOYHO I CTAOMIbHOCTH
Manoro Apana [23].

B o6o3pumoM 6yaymeM BoO3BpalieHue Apana
K €ro COCTOSIHUIO B 1960 T. KpailHe MaJOBEPOSTHO.
[laxe ecnn yBEIUYUTh CPEHETONOBON PEYHON CTOK
JO TPEKHUX 56 KM’, TO Ui TMOJHOTO BOCCTAHOBIIE-
HUs 03epa norpedyercs npumepHo 100 nert. Ilepsoe
BpeMA, IOKA CTOK 3HAYUTEIbHO IPEBBINIAET YUCTOE
ucnapeHue (T.e. UCIAPEHUE MUHYC ATMOC(EpPHBIE
0CAaJKM), IPOIeCC OYAET UATHU OLICTPO. Ilnomaas o3e-
pa MOXeET yBeIM4YUTbCA JO 90% OT ero Imiomanu
B 1960 1. npumepuo 32 40 net. Ho mo mepe ee pocta
U, CJIEJIOBATENBHO, TOBBINIEHUSA YUCTOTO MCIAPEHUA
U NPUONMKEHHUS €r0 K OObEMY PEUYHOI'O CTOKA Ha-
[IOJIHEHUE HAYHET 3AMEJJIAThCA U IIPEKPATUTCA C YC-
TAaHOBJIEHUEM PABHOBECHS BOJHOTO OanaHca [23].

B nmepuox 2001-2010 rr. cpegHEroloBOM CTOK
Amygappu u CpIplapbyu COCTABJIA TOJNBKO 11 KM?, T €.
TOJNBKO 20% OT 06beMa, HEOOXOJAUMOTO COIJIACHO
3TOMY CLIEHAPUIO. ENUHCTBEHHBIN PEAJIBHBIIN CIIOCOO

CYIECTBEHHO YBEJIUYUTD CTOK B AP — KaPAUHAIb-
HOE€ COKpaIllcHUE NOTPEOIECHUA BOJbl HA OPOIICHHUE,
JOCTUTAIONEE CETOAHA 92% OT COBOKYIIHOTO O€3BO3-
BPATHOI'O U3BATUA PEUYHOU BOALL [24]. CymeCTBEHHO
MOBLICUTH 3(PPEKTUBHOCTb OPOUIEHUA BO3MOXKHO,
HO JJIg 3TOrO MHOTPEOYETCA HE TOJNBKO BpEMH,
HO 1 6onpmue (GUHAHCOBLIE 3aTpaThl. KoHe4HO,
MOKHO COKPAaTUTh IUIOMA/lb OPOIIAEMBIX 3EMEIb,
HO TE€M CaMBIM OyJ€T HAaHECEH OOBIION yuepb KO-
HOMHUKE peruoHa. CHUKEHUE NOTPEOIEHUSA BOJBI HA
opouieHue, 6€3yCJI0BHO, IOJAE3HO, U K 3TOMYy HEOO-
XOAUMO CTPEMUTHCA. HO 3TO UMb YaCTUYHOE pelIe-
HueE 1pobaeMbl Jepunura Boasl 3, 23].

KoHEUHO, TEXHUUYECKU BO3MOXHO MOAABATbH BOJY
B Apan wus3-3a npegenos lleHTpaabHON A3uU.
B 1960-1970-x rojax pa3pabaThiBaJaCcsS MPOEKT TIe-
pPe6pPOCKU B apanbCKuil 6acceilu 10 60 KM® BOABI U3
Uprteimia 1 O6u. B 1986 1., KOT/Ia HAYAIBHBIN 3TAT
npoekTa (27 KM?) yxKe 6bUl 6IM30K K PEATU3AINUH, ETO
OCYWIECTBJIIEHUE OCTAHOBUIIN, IJIABHBIM 0OPA30M M3-
32 UPE3MEPHO BBICOKOM CTOUMOCTH padboT [23, 25].
OO6CyXIEHHE 3TOTO TUIAHA MPOJOJIKAETCH, €ET0 MOJ-
JEPKUBAET PAJ BOLOXO3ANCTBEHHBIX U IPABUTENBCT-
BEHHBIX OPraHM3aIMA HE TOJABKO CTpaH LleHTpanb-
HOM A3nu, HO U Poccuu. Tem He MeHEE B 0003pUMOM
6yAylmeM y 3TOTO IPOEKTA MAJIO MAHCOB HA OCYIIe-
creieHue. Jaxe ecnm OH U OyAeT pEanu30BaH,
TO ApaJl IONYYUT HAMHOT'O MEHBIIE, YeM 320PAHHBIE
13 CUOUPCKUX peK 27 KM® (U, BEPOSATHO, 1AKE MEHD-
e 15 KM®) 13-3a CyIEeCTBEHHBIX IIOTEPD BOJBI HA MC-
NapeHue U (PUIBTPALUIO B CUCTEME KAHAIOB, €€ IO0-
IIyTHOI'O OT60PA U PACHIUPEHU UPPUTALIH [23].

CyIeCTBYIOT U MPOEKTHI IEPEKAYKU B APATBCKOE
MOpe BOABI U3 Kacnus mo ruraHTCKoMy TpybomnpoBo-
ay. IIpu 3TOM 1 KOMIIEHCALUU MIPEAIATAETCH O A-
BaTh €€ B Kacnuit u3 YepHOTro Mops 1o CnenuaabHO-
My KaHany [26, 27]. DTH IIaHbl HE MOIYT CUHUTATHCS
PEATNCTUYHBIMU H3-32 OIPOMHBIX MATEPHUAIbHBIX
1 (PUHAHCOBBIX 34TPAT U TEXHUYECKUX CIOKHOCTEN.
Y1OoOBI N30€KATh YBEIUUEHUSA COJEHOCTU APAIbCKO-
IO MOpPA B PE3YIBTATE MOAAYU B HETO COJEHOU KaC-
MIUICKOM BOJIBI, HEOOXO/JUMO €€ OIPECHATD, 4TO IO-
TPEOYET CTPOUTENBCTBA MOMIHBIX YCTAHOBOK. [l UX

34
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(PYHKIIMOHUPOBAHUSA, A TAKXKE /s
paboTBl HACOCHBIX CTAHIIUM, CHO-
COOHBIX MEPEKAYUBATDH E€XKETOLHO
HECKOJIBKO JIECATKOB KYOUYECKUX
KWJIOMETPOB BOJABI HAa BBICOTY
B HECKOJBKO JECATKOB METPOB,
HEOOXOAUMBl OTPOMHBIE 3HEPTO-
3aTparhl. [la U 4TO AenaTh ¢ OCTa-
0muMca paccoaom? Kpome Toro,
HENPOCTBIM OyJET U OOCIyKUBA-
HUE TPyOONpOBOAd, MPOXOAAIIE-
I'0O B OCHOBHOM I10 IIYCTBIHHOM He-
HaceyneHHou Teppuropun. K romy
JKe, onajaHue BoJbl U3 YepHoro
Mopsa B Kacnurickoe HeEM36€XKHO
YBEJIMYUT COJEHOCTb U HU3MEHUT
MOHHBIA COCTAB BOJ| IIOCIEAHETO,
YTO, HECOMHEHHO, MOBIUSIET HA
61OTy YHUKAJIbHOTO KOHTHUHEH-
TAJIBHOT'O BOJOEMA.

Bmecre ¢ TeM BECbMA NTEPCIIEK-
TUBHBIMH MOTYT CUHUTATBCA Pa3-
JMYHBIE CLEHAPUU YACTUYHOTO
criaceHuss ApanbcKoro mopd. IlpasurennbcTso Kazax-
CTaHd IIPEANONATIdeT HNPOLOIKUTH BOCCTAHOBIICHUE
Manoro Apana. IltaHupyercs, 4TO YPOBEHb HE BCETO
Manoro Mops, a TOJAbKO OJHOM €TI0 4aCTU — 3aJIUBA
Bosbmon CapbplyeraHak — OYAET MOAHAT 10 OTMETKHU
+50 M. 3aJ1uUB TOPEBPATUTCSI B BOJOXPAHWJIHIIE.
11 3TOrO B rOpJI€ 3a7MBA HYXKHO IIOCTPOUTH MIOTHU-
HY C BOJONPONYCKHBIM YCTPOUCTBOM U CYJOXOJHBIM
NUIIO30M. [IJIg MOJAaYu B BOJOXPAHUJIUINE BOJABI U3
Cplp/iapbul HEOOXOJUMO IPOJIOKUTh CHEIIUATbHBIN
NPOTSKEHHBIM KaHAJI. BOABI 371MBA BHOBb IIOAOUAYT
K ILAPQJIbCKY, ¥ 3TO HO3BOJIUT CY/laM 34XOJHUTb 110 KO-
POTKOMY KaHaly B opT [23].

Ecim exXerofiHo MOJaBaTh B BOJOXPAHUJIHILE
1 KM* BOZABL, Ul €0 3aIIOJHEHUSL MOXET IOTPE6O-
BaTbCA npuMmepno 10 zer, a ecau 1.5 KM* — mIeCTs.
[Torepn BOABI B KAHATIE COCTABAT KAK MUHAMYM 15%
OT €€ UCXOJHOTO 00beMA, MOITOMY /I UX KOMIIEH-
CalMM JOTIONMHUTEIBHO TOTPEOYETCA €XKETOJHO 3a-
6upars u3 Coipgapbu eme okono 0.2 km’. [Tocie 3a-
MIOJIHEHUS BOJAOXPAHUINIA B OCHOBHYIO 4aCTh Ma-
JIOTO Apaia B MEPBOM CIY4d€ MOXKET COPACHIBATLCSH
B cpeprem 0.5-0.6 KM?/T0j], BO BTOPOM — TPUMEPHO
1 xm’/rop. Ilpeanmomaraercs, 4TO BOAOXPAHUIMUIILE
Capprueranak OyJeT MOYTHU IIPECHOBOJHBIM C COJIE-
HOCTBIO MeHee 2%o [23].

Jnsa nojjepKaHusg yPOBHS OCHOBHOI uyacTu Ma-
JIOTO Apana u ee NPOTOYHOCTH, JOCTATOYHOU /I CO-
XPpAaHEHUA B HEN OJATONPUATHOMN I aOOPUTEHHBIX
MPECHOBOMHBIX PHIO COMCHOCTH 6—8%o, OYIET XBa-
TaTh OKOJIO 3.2 KM’/T0oJ] cTOKa ChIp/lapbu. A TaK KaK
OH (IO AaHHBIM 32 1992-2011 rr.) mo-npexHemy
IIPEBBIAET 5 KM?/TOJ], OCTAHETCA BOAA U JJIA IIOAAEP-
sKanus LHenrpanpHoro Apana [23].

Ecnu npoexT 6y/1eT pEannu30BaH, TO B BOLTOXPAHH-
aume Capelyeranak cpopmupyercs payHa IpeCcHO-
BOJIHOI'O THMIIA — 34 CUET BBIHOCA B HET'O IIPECHOBO/I-

/i3meHeHune YPOBHA M COJIEHOCTU NJIaHUPYEMOro BOAOXpPaHUNLLA CapblqeraHaK.

HBIX TUAPOOUOHTOB CO CTOKOM CBIp/IapbU, UX CAMO-
CTOATENIbHOM MUT'PALMH, 4 TAKKE 3AHOCA ITOKOAIMUX-
Cs CTaAUN BOJOIUIABAIOMIMMU NTUIAMU WIN BETPOM
C IIPECHBIX WIN COJTOHOBATBHIX BOJOEMOB. IIpu 3T10M
obuTaomue CETOAHA B BOJOEME COTOHOBATOBO/HBIE,
MOPCKHE U NIPOUCXOJAINE U3 OCOTOHEHHBIX KOHTHU-
HEHTAJbHBIX BOJOEMOB BHUAbl OECIO3BOHOYHBIX
JIOJIKHBI OVAYT UCUYE3HYTh M3-32 HU3KOH /I HUX CO-
nenocru [10]. C gpyros CTOpPOHBI, TAKHE YCIOBUA
OKaXKYTCA ONATONPUATHBIMU JJISI NPECHOBOJHBIX
pBbIO, 1 MHOTHE M3 HUX CMOTYT HEPECTUTHCA HA MEC-
Te€, 4 HE MUI'PUPOBATD I 3TOTO B CBIPAAPBIO.
AJIBTEPHATUBON PACCMOTPEHHOMY BAPHUAHTY MO-
JKET CTATb OCHOBATE/IbHAA PEKOHCTPYKLUUA CYILECTBY-
omer KokapanbCKol IIOTUHBL Ee claeayer Chenarb
60J1€€ BBICOKOIT, YTOOBI MOJAHATH YPOBEHD BCETO Maso-
ro Apana ¢ OTMETKH +42 M 10 +48 M ¥ TAKUM NyTEM
YBEJIIMUUTD €70 06beM M IIOmaAb. HO B 3TOM Ciaydae
HEOOXOAUM 6OJIBIIUI MUHUMAJIBHBIA CPEJHEIOJOBOM
cToK Coipappu — He MeHee 4 kM’ Tem He MeHee Ha-
IIOJIHEHUE MaJIoro MOps 10 HOBOI'O YPOBHSA IIPOJJINT-
Cs OO — JaXe IIPU CPESHETOJOBOM PEYHOM CTOKE
5 KM? 17151 3TOTO noTpebyercst He meHee 17 neT. I[1oBbI-
HIEHUE YPOBHA CHAYAIA NOUJET OBICTPO, HO 34TEM TI0-
CTENEHHO 3aMeanuTcd. Ilocae TOro Kak MpPOEKTHBIU
YPOBEHB O6YJIET JOCTUTHYT, OH OCTAHETCS OTHOCUTE/Ib-
HO CTA0WUJIBHBIM IIPU CPEAHETOJJOBOM COPOCE BOJBI
yepes IOTUHY ~1 KkM® CpefHdsd CONeHOCTb Manoro
Apaja 110 Mepe €ro HallOJIHEHU CTAHET MEHATbCA. Ec-
JIM TIPETIONIOKUTD HAYATBHYIO COICHOCTD (%o, TO 32
17 neT OHa CHU3UTCS NPUMEPHO 10 4.5%0. Korga Hau-
HETCS C6pOC BOABI uepe3 KOKapanbCKyIo IIOTUHY, CO-
JIEHOCTb CTAHET PACTU (ITOT POCT OyJET IOCTEIEHHO
3AMEIATBCS), TAK KAK B BOAOEM (PUKCHUPOBAHHOIO
obbeMa coselt O6y/leT MOCTYNaTh GOJbIIE, YEM BBIBO-
anTbed. [TpuMepHO HA 25-11 rOJ] CONEHOCTD JOCTUTHET
5%o, U B JJAJIBHEHIIEM OHA CTAGMIU3NPYETCS Ha G%o.
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[Ipu cpeanerofoBoM crtoke ChIpJapbu 5.5 KM® BpEMs
HAIIOJHEHUsA COKPATUTCA JO 12-13 jer, 4TO TOXKE
joiro. ITociie 3TOro CpeaHEroJoBOU CHPOC BOJBL Ue-
pe3 mIOTHHY B 00beME ~1.5 KM’ MO3BOJIUT MOJAED-
JKABATDH YPOBEHDb HA OTMETKE +48 M. Manbil Apan mo-
JKET HATIOJIHUTLCA M 33 MEHBIIEE BPEMA — C YYETOM
TOIO 4TO B 1992-2011 rT. cTOK CBIpJJAPBU COCTABIIAIL
5.9 km*. OJHAKO PACCMOTPEHHBIN CLIEHAPUIL OCHOBAH
HAa CPEOHUX 3HAYEHUAX CTOKA. B HEeNCTBUTEIbHOCTHU
OH MEHAETCA U3 I'OZd B I'0Jl, UHOIJA AK€ 3HAUYUTEIb-
HO. HO 3Ty €ro HeCTa6MIBbHOCTD MOKHO KOPPEKTUPO-
BATb, YIIPABJISsA COPOCOM BO/IBI U3 Masioro Apaja uepes
KokapanbpCKylo IoTuny. s CBA3U ILAPAIbCKA C 3AJIU-
BoM DBosbmoit CapelueraHak mnorpedyercs 6Oojee
JJIMHHBIN CYZOXO/JHBIN KAHAJI, Y€M B IEPBOM BAPHUAH-
Te [23], TAK KAK YPOBEHDb JOCTUIHET TOJBKO OTMETKHU
+48 m, a He +50 m.

Ecinn peann3oBaTh 3TOT AIBTE€PHATUBHBIN IPOEKT,
TO COJIOHOBATOBOJHBIM CTAHET IOYTU BECh Maybli
Apan, a CUJIBHO ONPECHEHHON OyJeT, KaK U Cenvac,
TOJIbKO aKBATOPUA PALOM C Aeabroi Ceipaapbu. Yera-
HOBHUBINASICSI CONCHOCTb 5—0%0 OIarompusiTHA IS
IIPECHOBO/IHBIX BU/IOB OECIIO3BOHOYHBIX M PbIO, HO
OH4 MOXET HETATUBHO OTPA3UTHC HA MOPCKUX OecC-
[IO3BOHOYHBIX U BBIXOALIAX U3 OCOJIOHEHHBIX KOHTU-
HEHTAJbHBIX BOJOEMOB apUAHOU 30HHL [10].

[IpuHATHE PEIEHUS, KAKON U3 AJBTE€PHATUBHBIX
BAPUAHTOB OYAET PEATU30BAH, TOKA YTO OTJIOKEHO
Ha HEOIPEJAENEHHBIN CPOK, U B HACTOAIEE BPEMA
IIPOBOJATCSA TOJNBKO T'MAPOMEIUOPATUBHBIE PAOOTHI
na Celppapsbe [23].

Tem He MeHee He BCE CTONb PajyxHO [23]. M3-32a
II06ATBHOIO MOTEMAEHUA COKPAIAIOTCA JIEJHUKN
U CHEXHUKU B ropax TsaHbp-IlIaHA — IJIABHBINA UCTOY-
HUK BOJIbI 11 CBIPAAPbU (3TO BEPHO U i1 AMy/JapbU,
HUCTOKH KOTOPOM HaxoxaaTca Ha [Tamupe). Co BpeMe-

BPEMﬂ 3anosHeHNna N n3MeHeHue coneHocT Manoro ApaanKoro MOpsA no cueHaputo

C YpPOBHEM 48 M W CPELHUM MPUTOKOM MPECHOi BOAbI 5 KM®.

HEM MX YCKOPUBIIECECHA TAAHUE YBCJIUYUT PEUHON
CcTOK. HO B uTOre Macca JibJja U CHEra TaK COKPaTUTCH,
YTO CTOK HAYHET CHWXKaTbCA [28]. TakuMm o6pasom,
NIPEJIION0KEHNA, OCHOBAHHBIE HA JAHHBIX II0 CTOKY
Celppiappu 32 1992-2011 11, MOI'YT OKa34TbCS M3-
JIUITHE ONTUMUCTUYHBIMU.

[TpOruo3 BO3MOXHOI'O OyyLIEro OCTATOYHBIX BO-
J0€MOB BOIbmOro ApaabCKOro MOps HE ONTUMUCTHU-
4yeH. BocTouHbIl BOabmon Apan 3aBUCUT OT cOpoca
BOZBI M3 Masnoro Apana yepe3 KOKapajabCKyIo IJIOTU-
Hy U janee 4depe3 LeHTpanbHBIA Apal, a TaKkXKe OT
CTOKa AMyJapbd, KOTOPBIA KpaiiHE HECTA0UJIEH
U B HACTOALLEE BpEMs HE KAXKIBIN 'O JOCTUI'AET MO-
pa. COCTOAHMUE 3TOTO OCTATOYHOI'O BOLOEMA MOXKET
MEHATHCA OT CYyXOI'0 COTOHYAKA — MCTOYHHUKA IBLIb-
HO-COJIEBBIX Oypb — O OOMIMPHOTO MEJIKOBOJHOTIO
runepraimuaoro osepa. K koununy 2009 r. on mo4yru
IIOJIHOCTBIO UCYE3, HO B HAYAIC JIETAd U OCCHBIO HE-
OXUAAHHO MHOTOBOAHOTO 2010 I. B HETO MOCTYIIUIN
607pKe 0O6'bEMBI BOJIBL U3 AMYAAPbH, 4 TAKXKE U3 Ma-
Joro Apana. BojoeM BHOBb HAIIOJHUJCS BOJOH,
HO B IIOCJIEIYIOIIME I'O/IBl OIIATh BBICOX. CEro/iHs HET
OCHOBAHUH OXMUAATb, 4TO curyanus 2010 r. oyzer
IIOBTOPATHCA PEryAIpHO U BocCTouHBIA Bosbmoin
Apain ocTaHeTcss 06BOJJHEHHBIM.

3ama bl 6ACCENH 3aBUCUT OT NMIPUTOKA TPYHTO-
BBIX BOJ|, OT JOKIEBLIX U TAIBIX BOJ U CTOKA M3 BOC-
TOYHOIO 6acceiiHa u u3 lleHTpanbHoro Apana. Ypo-
BeHb 6accerHa B aBrycre 2015 1. HAXOQUJICS MEXIY
OTMETKAMU +24 M +25 M, 2 IUIOmAAb OBLIA2 OKOJIO
3000 km®. IIpu COXpAaHEHUHU CYIECTBYIOIUX TCH/CH-
LUK YPOBEHDb IIPOJOJIKUT MaAaTh, 4 IUIOWALb — CO-
KpalaTbCs, ¥ CTAOUIN3ALUA MOKET HACTYIIUTD HA OT-
MeTKe OKOo +21 M mpu wiomaau 2560 km2 Ho Bepo-
ATHO U NPOJOJLKEHHE 3TOTO MPOLECCA U IPEBPAIE-
Hue 3anagHoro 6acceriHa B BOJOEM, MOAOOHBIN BoJb-
moMy CosieHoMmy 03epy B CIIA,
MeprtBoMy MoOpio Ha bauxHem
Bocroxke unu ozepy Ypmus B Mpa-
He (comeHoctp >300%o) [19, 23].
Torpa 6uopasznoobpaszue (PpayHbl
CHUBUTCS — MOXKET OCTAThCS TOJIb-
KO 4ApTEMHUS, HO U OHA MUCUYE3HET
IpU TOPUONMKEHUU COJEHOCTHU
K 350%.. ®ayHa xe BocTO4HOTO
Bospmoro Apana, npegcrapieHHasA
JO €ro BBICBIXAHMSA, BEPOATHEE
BCETr'0, TOJBKO APTEMHUEIM, CMOXKET
BOCCTAHOBUTBCA U IOCIE €€ Tubde-
JIX U3 IIUCT, OCTABIIUXCS HA 06COX-
hIeM JHE, WK 3AHECEHHBIX BETPOM
C APYIUX BOJOEMOB, €CIHU CIOJA
B OYEPEJHOU PaA3 NPHUAET BOJAA U3
Amypapeu [10].

g passurus 3anafgHoro oac-
ceriHa bospmoro Apanza BO3MOXK-
HBI U 60JI€€ ONTUMUCTUYHEIE CIiE-
Hapuu [23]. O1WH 13 HUX IPEIIO-
sk M. JIsBoBuY u M. /1.1 urennb-
Hag [29]. CornacHO UX ILIAHY,
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CPEAHErOJOBOM CTOK AMyAapbu
JOJIDKEH YBEJIMYUTBCSA 60JIee ueM
BABOE U JOCTHUYb ~12.5 KM’ DTO
MOXKET OBITb JOCTUTHYTO PEATBHO
OCYIECTBUMBIM IOBBLIIIEHUEM (-
(PEKTUBHOCTH OpOIIECHUA B Oac-
cerine AMyzapbu. Becb ocraBmumi-
Cs CTOK PEKH HAIPABIACTCA HE
B Bocrounblil bonpmon Apadn,
4 B BOLOXPAHUWIMIIE, CO3/1aBAEMOE
Ha MecTe 3aauBa Ajpxkubain. OrTry-
Ja 110 OETOHUPOBAHHOMY KAHAJy
BOJIA 1TO/IA€TCS B 3amagHbIN Bosib-
oo Apan. OTO HO3BOJUT COXPa-
HUTb 3TOT OCTATOYHBIN BOJOEM
1 NPEJOTBPATUTHL €TI0 JaJNbHEN-
oiee OCOJIOHEHHE. BOCTOUHBINA
Bonpmoit Apan 6yjger moay4daThb
BOJAY U3 3alaJHOIO, 4 HE U3 AMY-
Jappu. IIpoToka Mexay 3anagHbM
u BocTouHbIM 6accelfiHaMu nepe-
KPBIBAETCA INIOTUHOM C BOJJOPETY-
JUPYIOIUM YCTPOUCTBOM. Ham-
60sbIINE MPEMATCTBUSL K OCYIIe-
CTBJIEHUIO 3TOTO IUIAHA — IOJHU-
TUYECKUE U 3IKOHOMHUYECKHUE,
U CBSI3AHBI OHHU C TEM, YTO HaA 00-
COXIIIEM IHE I0KHOU YaCcTu 3amaj-
HOro 6acceiiHa yXe BEAYyTCs pas-
BEJIKA U IKCILIYATAIUSI HEPTAHBIX
U I'a30BbIX MECTOPOXKICHUI [23].

& %k ok

CoBpeMmenHasa perpeccus Apa-
Ja €Ie pa3 MOKa3and, KaK JIETKO
1 OBICTPO YETOBEK MOXKET paA3py-
HIUTb IPUPOJHYIO CPENY, 4 €€ BOC-
CTAHOBJIEHUE, €CIU OHO BOOOIIE
BO3MOXKHO, — UINTEJIbHBIN U TPY/A-
HBII nponecc. CrnenoBaTENbHO,
HYKHO OBITb OUYE€Hb OCTOPOXKHBIM
[IpY MACHITAOHBIX BMEIIATENbCTBAX B CJIOXKHBIE NIPU-
pojHble CUCTEMBIL. OUEHb BAXHO THIATEABHO OLCHU-
BATb IIOTCHLUAIBHBIC IIOCIEACTBU, IPEXKIE YEM, Ha-
JEACh HA JIydllee, IOCTynaTh TaK, Kak Coserckunl Co-
103 IIOCTYIMII C APATIbCKUM MOPEM.

Jlaxke €clu 4eloBedeCcKasd AEATENbHOCTb U HE
[IPUBEIA B IIPOUUIOM K CEPbE3HBIM IIPOGIEMAM, 3TO
HE MOXKET CJIYXKUTb I'APAHTUEHA TOI'O, YTO OHA HE CO-
3pacT npobnem B 6yaymem. HIupokoe pacnpocrTpa-
HEHUE OPOIICHUS B 6acceiiHe APaIbCKOTO MOps Ce-
PBE3HO HE BAMWSIIO Ha MOPE 10 1960-X TOI0B, TOTOMY
YTO 3TO BO3MEMIATOCH KOMIEHCUPYIOMUMU (DAKTO-
pamu. Ho onu nepecranu A€iCTBOBATD.

HyXHO OCTEPEraTbCs NPUBIEKATENbHBIX, HO JIET'KO-
BECHBIX PEMIECHUN CJIOKHBIX IpobeM. [IpefnaraeMole
OBICTPBIE BLIXOBI BIIOJIHE MOTYT CO3/]aTh HOBBIE OOJEe
CEpbE3HBIE NIPOOIEMBL. YCTOMYUBBIE PEIICHUS IIOTPE-
OYIOT B JOJIT'OCPOYHOM NMEPCIEKTUBE HE TOJBKO KPYII-
HBIX UHBECTUIIUI U TEXHUYECKUX HHHOBAI[UH, HO TaK-

OnTuMmMcTUYECKMA cieHapuit Bypywero Apanbckoro mops (nocne 2030 r.).

K€ (PYHIAMECHTAJIBHBIX IMOJUTUYECKUX, COLIMAIBHBIX
1 3KOHOMUYECKUX U3MECHECHUM, HA YTO HYXKHO BPEMHL.

[IpupojgHas cpena yAUBUATEIbHO YCTOMYNBA, U HE
HAJ0 TEPATb HAZLEKAY U OCTABJIATDH YCUINA 110 €€ CO-
XPAHEHMUIO, JAKE KOT/A 33/1a4ad KAKETCSI HEPA3PEIIU-
MOH. Cenvac yKe OJJHO3HAYHO IIOKA3aHO, YTO HEKO-
TOPBIC 4ACTHU APajla MOXXHO COXPAHUTb U BOCCTAHO-
BUTh. M1 HE HCKIIOYEHO, YTO B OYCHb OT/AAJCHHOM
IIEPCIIEKTUBE JIIOAAM BCE-TAKH YAACTCA 3HAYUTEIBHO
COKpAaTUTh oTpebaenue Boj AMygapbu 1 CeIpAapbu
1 Apas1 BO3POJUTCS TAKUM, KAKUM OH OBLIL

O TOM, YTO HAJEK/JA YMUPAET MOCIEJHEN, TOBO-
put u pesomouus VIII HeBCKOro MexayHapOJAHOTO
3KOJOTHUUYECKOIO KOHTpecca. B Hel coobmaercs
0 HEOOXOIUMOCTHU «Pa3paboTaTh CIEIUATU3UPOBAH-
Hbl€ OOpPA30BATEIBHBIE U IIPOCBETUTEIBCKUE IIPO-
I'PAMMBI U1l HAYAJIbHBIX, CPDEJHUX U BBICHIUX y4€O-
HBIX 34BCJCHUN, HAXOAAMIUXCA IOJ IOPUCHUKLIUECH
IOCYJapCTB, YYACTBYIOIUX B JEATEIbHOCTU MeEXay-
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HAapOAHOI0 (POHAA CIACEHUA Apaja; MIPOBECTH B I'O-
poae Caukr-IlerepOypre BTOPYIO MEXIYHAPOHYIO
KOH(EPEHLIHIO MO NPOOIEMAM APAIbCKOTO MOPH;
NIPOBECTH OLIEHKY COBPEMEHHBIX 3KOJOTHYECKUX
npo6aeM ApanbCKoro Mops u Ilpuapainbs; pazpado-
TaTb C YYCTOM HAWIYYIIHUX JOCTYIIHBIX TEXHOJOTUN
KOMIIJIEKC MEP, HANIPABJIECHHBIX HA COXPAHEHHUE U pe-
A6MIUTALUIO OCTATOUYHBIX BOJOEMOB Apaia, OJ 3TU-
Jou MexayHapogHOro (hoHLa criaceHus Apanar.

B 3aximioueHue Mbl XOTUM JOOABUTH, UTO CIlACe-
HHE Apana — CJIOXKHAS U TPYJHOJOCTYIHAS II€JIb,
U1 pEaANn3alluu KOTOPON HCCIEJOBATENN MOTYT
[10JIb30BATHCS CAMBIM COBPEMEHHBIM HAYYHBIM 000-
PYIOBAHUEM M HOBEHUIIUMHU KOMIIBIOTEPHBIMH MPO-
rpammamu. Ho 3TOTO HEJOCTATOYHO: HYXHO €Ie
u jo6poe cepatie. ToNbKO caM 4€T0BEK MOXKET IOMbI-
TaTbCA BOCCTAHOBUTDL TO, YTO paspymui. K coxane-
HUIO, pOOOTHI HA 3TO HUKOI/IA HE OyIyT CIOCOOHBL. W
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What could be the future of the Aral Sea?

N.V.Aladin', Z.K.Ermakhanov? F.Miklin? 1.S.Plotnikov'

'Zoological Institute RAS (Saint-Petersburg, Russia)

‘Aral branch of LLP «Kazakbh Research Institute of Fishery» (Aralsk, Kazakhstan)
‘Western Michigan University (Kalamazoo, USA)

In the past, the Aral Sea was the second largest after the Caspian Sea closed continental saline water body. It is located
in the desert zone of Central Asia on the territory of Kazakhstan and Uzbekistan. It falls into only two rivers — the Syr
Darya and the Amu Darya, which are the main source of water. The Aral was a brackish water body. In 1960, the desic-
cation of the Aral Sea began. It was caused by a sharp reduction in the flow of the Amu Darya and the Syr Darya as
a result of the increasing withdrawal of their waters for irrigation. The resulting deficit of water balance led to rapid
decrease in the Aral Sea level, reduction in its area and increase in salinity. In the foreseeable future, the return of the
Aral to its state in 1960 is extremely unlikely. Even if you increase the average annual river runoff to the previous one,
the complete restoration of the lake will take approximately 100 years. However, partial restoration of its residual water
bodies is possible. It is expected to continue the restoration of the Small Aral Sea. There is a plan to raise the level of one
of its parts — the Gulf of Bolshoy Sarycheganak. To do this, it is necessary to build a dam in the throat of the gulf and
lay a channel for supplying water from the Syr Darya. An alternative to this plan may be the reconstruction of the
Kokaral dam. It can be done higher, raising the level of the entire Small Aral, increasing its volume and area. The fore-
cast of the possible future of residual water bodies of the Large Aral Sea is not optimistic. At the existing trends desic-
cation of the Western Large Aral will continue. But there are possible more optimistic scenarios. If the Amu Darya runoff
is substantially increased and redirected to this residual water body, this will save it and prevent its further salinization.

Key words: Aral Sea, Amu Dar’ya, Syr Dar’ya, salinity, water balance, fauna.
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AyguoreHHas

JnuAencus rpbisyHoB

N.U.Iloneraena

Mockoeckuil zocyoapcmeennsiii ynueepcumem umenu M.BJIomornocosa (Mockea, Poccus)

CTaTba COJAEPKUT KPATKUH AHAIN3 OCHOBHBIX IIPOOGIEM KCIEPUMEHTAIBHOI'O MOJEIUPOBAHUSA CEPbE3ZHOIO HEBPOJIO-
I'MYECKOTO 3200/1€BAHUS YEJIOBEKA — SMUJIENCHU, IIPU 3TOM OCHOBHOE BHUMAHHUE Y/I€JIEHO TAK HA3BIBAEMOM Ay/IMOTE€H-
HOM 3MUJIENCUU. Y HEKOTOPBIX JIMHUH KPBIC M MBIIIENH B OTBET HA CHUJIbHBIA 3BYK PA3BUBAIOTCA SMUIENITU(MOPMHBIE CY-
JOPOTHU, MEXaHU3M (POPMUPOBAHUA KOTOPBIX — IPEAMET aHANNU3d U HEHPOPUIUOTIOTIOB, U MOJIEKYIAPHBIX OHMOJIOTOB.
Onucanbl OCO6GEHHOCTH IPOABIEHUA 3TOTO (PEHOMEHA, 4 TAKKE OCHOBHBIE PE3YJIBTATHI €I0 aHaINu3a. OCO60€ BHUMAHUE
Y/IEJIEHO UCTOPUH CO3/1aHUA U OOHAPYKEHHBIM CBOMCTBAM OTEUYECTBEHHOM JIMHUHU KPbIC KPYITHHCKOTO—MOIOAKMHOM.

KnroueBbie CI0BA: AYAUOTEHHASA SMUJIEIICUs, IMHUA KPbIC KPYIIMHCKOTO—MOJTOAKNHOMN.

TapOe PYCCKOE HA3BAHUE 3d-
60JIEBAHUS, KOTOPOE MPOSIB-
JIAeTCd BO BHE3AIIHOM BO3-
HUKHOBEHUU CYJOPOKHBIX IpU-
CTYyIOB, — «IlaAydas». B megunu-
HE 3TO HEMH(EKIIMOHHOE PACCT-
POYICTBO ICATEIBHOCTU MO3Td Ha-
3bIBAIOT 3NMJIENCUEN (OT Iped.
emANTtol — CXBAYEHHBIMN, MOMU-
MAHHBI, 3ACTUIHYTBIN). DTOT HE-
JVI' — OJJHO U3 CaAMBIX PaCIpPOCT-
PaHEHHBIX XPOHUYECKUX HEBPO-
JIOTUYECKUX 32607€BAHUM, KOTO-
pOMY TOJBEPXKEHBI JTIOAU BCEX
BO3pacTos. [Io panneiM Bcemup-
HOM OPraHU3AINHU 3/[pABOOXPAHEHUS, B HACTOAIICE
BpEMS 3MUICICUEH CTPAAAOT OKOJO 50 MJIH 4elo-
BEK B MUpE.

"pVI"IVIHbI, npoABJieHUA U neyeHue

DIUIIENICUA MOXKET CTATh CAEACTBUEM TPABMBI, B TOM
YHCle U poJJOBOH. K 3TOM KaTEropuu OTHOCAT Olpe-
JEJIEHHYIO JOJIIO CJIy4a€B TAK HA3bIBAEMOI BUCOYHON
SIUJIENICUU, KOTOPAA BO3HUKAET B PE3YJIbTATE IIEpE-
JKATHUA CPENHEN MO3TOBOI APTEPUU B IIPOIECCE PO-
JOB. IIpUYMHON MOXKET CTATbh TAKXKE JICKAPCTBECHHOE
OTpaBJIcHUE (HANIPUMEDP, AKPUXUHOM, KOTOPBIH SAKO-
6Bl YCIENHO 3AMEHAN XUHUH NpPU JEYCHUU M-
puM) U UHQEKINA, BBI3BIBAIOM A BOCIATUTENbHBIA
[IPOLIECC TKAHU MO3rd. Hakonel, anuiaencus Moxer
BO3HUKHYTDb U 6€3 BUAUMBIX IPUYUH, HO UMETD I'€HE-
AJIOTMYECKOE NIPOUCXOXKAEHUE (IIPABJA, TOXKE HE BCE-
I71a OTYETAUBO BBIPAXKEHHOE). A pa3 peyub 341114 O I'e-
HETUUYECKUX OCHOBAX, TO CPA3y OTMEYY, UTO B 6OJIb-
MIMHCTBE CJIy4d€B NPEAPACIONOKEHHOCTD K IIUJIEII-
CUM ONIpENENACTCd HE OJHUM, 2 MHOI'MMH I'€HAMH,

© IToneraesa .M., 2017

Hnza Hzopeena Ilonemaesa, 00Kmop 610-
NO2UMCCKUX HAYK, 6e0YUUll HAYUHBLL CO-
mpyoHuKx xagpeopo. vi.cuileil Hepenoll oes-
menvHoCmu OU0N02UUECKO20 PaK)aAbmema
Mocrxogecko2o 20cyoapcmeentnozo YHugep-
cumema umenu M.B. Jlomonocosa. Obracms
HAYUHbLX UHMepecos — 2enemurxa nogeoe-
HUA, Hellpozenemura, Gu3uonro2uieckue oc-
HOBbL KOQHUMUBHO20 106COCHUS, A)YOUO2eH-
HA INUNCNCUS, INULENIMO2eHe3, Helipozenes
83p0CN020 MO324.

YTO JIETAE€T €€ CEPbE3HOU MPOOIEMON T'E€HETUKHU
HEPBHBIX OOJIE3HEN YEIOBEKA.

[IpOsABACHUSL SMUJICICUU TOXKE PA3ZHOOOPA3HBL
DTO MOTYT OBITh TAK HA3BIBAEMBIC OOJBIINE IPUIA[-
KU — MOIIHBIE CYAZOPOTH BCETrO TeEJd, KOTOPBIE CO-
[IPOBOXJAIOTCS NIOTEPEN CO3HAHUS U BIOCIE/CTBUU
TSKEIBIM (PU3UYECKUM COCTOSIHUEM. BOJIBHON MOXKET
NIPEAUYBCTBOBATh NPUONMKEHUE MPUIAJKA, YTO BbI-
paxaeTcs B CHENU(PUUECKUX OUYIIEHUAX CEHCOp-
HOW IPUPO/JIbl, KOTOPBIE HA3BIBAIOTCS NPEABECTHUKA-
MU, UK AYPOM, HO CIYYAETCs, UTO TSKEIBIE CYJOPO-
I'M HACTYMAIOT M 6€3 MPEeABECTHUKA. DTUJIEICUSI MO-
JKET TMPOABAATHCA TAKXKE B BUJIC YACTUYHBIX (Maplu-
ANBHBIX) CYAOPOT, 4aCTO 6€3 MOTEPU CO3HAHUSA. BBI-
BAIOT M 6ECCY/JOPOKHBIC TPUIAJIKH, TAK HA3bIBAEMbIC
abcaHcel (0T ¢p. absence — orcyrcrBue). B kiaccu-
YECKOM BapHUaHTE A6CAHCA YEJIOBEK OCTAHABIUBAECT-
€A, 3AMOJIKAET U HECKOJBKO CEKYHJI OCTAETCS HEIOo-
JIBMKHBIM, 4 IOTOM HE IIOMHHUT 06 3TOM 3nu3oje. Ec-
JI1 YEJIOBEK BO BPEMS «OTKIIOUYEHUS» CIBIIIUT, YTO
MIPOUCXOJUT BOKPYT, HO HU TOBOPUTb, HU JIBUT'ATHCS
HE MOJKET, TO TAKOU BAPUAHT a6CAHCA CBS3AH C JIOKA-
JIN3aKeN AMUIEITUYECKOTO 04Yara B BUCOYHOM JjoJie
MO3Ta. OHAKO 3TO TOJBKO NIPUOIU3UTEAbHAS CXEMA,
MEXAYHAPOAHAS KIACCUPUKAINSA SMUWIECHTUICCKUX
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NIPUCTYIIOB MHOTO cnoxHee. Oc-
HOBHOE, YTO OOBEJUHAET 3TU CO-
CTOSIHUA — 3TO PA3ZBUTUE CYHAO-
POXHBIX PaA3PALOB, KOTOPBIE pe-
TUCTPUPYIOT B MO3I€ C IOMOIIBIO
3seKTposHnedanorpapun (D3I).

B sKcnepuMEHTAX HA JKUBOT-
HBIX UCCIIEAYIOT OCOOEHHOCTHU Pa3-
pALOB  OJUHOYHBIX HEHUPOHOB,
[IPUYEM TEX, KOTOPBIE PACIIOIOKE-
HBI B PA3HBIX OT/[E€JIAX MO3T'd U Pa3-
JINYAIOTCS U IO CBOEMY «XHMHU3MY?»,
U IO CBA3AM C JAPYTUMHU KICTKAMU.
Dta 006JIACTb UCCICAOBAHUIM IIIHU-
nenroreHesa (T.e. (PU3MOIOTUYEC-
KOI'O MEXAHM3Ma I'€HEPALUU CY[0-
POXHBIX Pa3pAgOB) 3aCAYKUBAET
OTJICJIBHOTO NOAPOOHOro Onuca-
HUA. 3[€Cb XK€ BAKHO OTMETUTD,
YTO dHOMAJIMU HEMPOHHOM AKTUB-
HOCTH Y4aCTUYHO CBA3AHBI C TaK
H43bIBAEMBIMH KAHAJIOMATUAMUA —
C IUC(PYHKLIMEN MEMOPAHHBIX O€JI-
KOB, KOTOPBIE CIYXAT KAdHAJIAMH IS BXOJA B KIETKY
U BbIXOZa U3 Hee noHoB Ca*, K, Na*, ClI" u gp. EcTp
U JPYI'UE I'€HETUYECKUE 3JIEMEHTH (HAIIpUMEp, I'€H
mass-1 'y Mplliel JMHUU Frings), KOTOPbIE TAKKE CBS-
34HBI C CYJOPOKHBIMU PA3PALAMU.

OCHOBHOE yCJIIOBHE KYIHMPOBAHMUA MAPOKCU3MOB
IIPU AMUWIENICUU — MOCTOAHHBIN IPUEM IIPOTUBOCY-
JOPOXKHBIX CpeACTB. [TOCKONIBKY 3TO 3a060/1€BAHUE
CBA34HO C MOBBIIIEHHOU CYJOPOXHOU I'OTOBHOCTBIO
MO3ra (BBICOKOH BO3OYAHUMOCTBIO €rO CTPYKTYD),
TO OYEBUJHO, YTO IOUCK IIPOTUBOCYLOPOXKHBIX JIE-
KapCTB U3HAYAJIBHO ObUI HAIIPABJIEH UMEHHO HA CHU-
JKEHUE BO30yIUMOCTHU. [IepBBIMU 110 BDEMEHU I1OSB-
JIEHUS B 3TOM DPAJY OBIIN 6GApOUTYPATH (HApUMeEp,
JIOMUHQAJI), 34TE€M IMOABUIUCH COJIU BAJIBIIPOEBOU
KUCJIOTHI, CYKLUHUMUABL U Jpyrue npenaparsl. K co-
JKAJIEHUIO, IpuMepHO 30% ciyyaesB 3MUICICUM HE
MOAJAIOTCA JE€YEHUIO 3TUMU CPEACTBAMH, 4 €CIHU
U MOJAJAI0TCS, TO HEJOCTATOYHO 3(PpPeKTuBHO. U KO-
HEYHO X€ €JUHOIO JICKAPCTBA OT 3IMMUJICIICUU HET!

[Mocnepnue 15 ner 3Ta 06/1aCTh HEUPOOUOIOTUN
AKTUBHO PA3BUBAETCH, U IIPOI'PECC B 3HAHUAX BECbMA
3HauuTeneH. OH KOCHYJICA AaHAIN3d TOHKUX (KJIE€TOY-
HBIX M MOJIEKYJIAPHBIX) MEXAHU3MOB (PEHOMEHA Te-
HEPALUU CYLOPOI U HU3YYCHUSA HOBBIX JIEKAPCTB.
MOXHO HaZEATHCS, YTO HA 3TOM IIYTH OYYT OTKPBITHI
HOBBIE BO3MOXHOCTU KAK JAUATHOCTUKH, TAK U TEPA-
[IMU 3IUJIEIICUN.

NabopaTtopHble KMBOTHbIE

B M3yYyeHUU 3a60/1eBaHMI1 MO3ra YeslOBEKa
COS,ZIQHI/IC U HCIHOJIbBOBAHUC IKCIICPUMCHTAJIbHBIX,
B TOM 4YHCJIC TCHCTHUYCCKHUX, MOHCHCﬁ SIMUICIICUU

OOBIYHO MPECIEYET JBE LIEINU — OLIEHKY 3P PEKTUB-
HOCTU HOBBIX NPOTUBOCY/JOPOXKHBIX CPEACTB U HC-

CxeMa 0CHOBHbIX CbOpM anunencun 4yenoBeKa N XUBOTHbLIX.

CIEM0BAHUE OCOOEHHOCTEN OPIaHU3ALUNA MO3TOBBIX
MEXAHU3MOB, CIOCOOCTBYIOIUX PA3BUTHUIO SIMUIICI-
TOI'€HE3d. DTa U/esd HEHOBA, IPUYEM HEHOBA HACTOJ/Ib-
KO, 4TO CTAJ1d IIOPOXKAATb CBOIO IIPOTUBOIIOIOXKHOCTD.
Hcnonp3oBanue n1abopaTOPHBIX KUBOTHBIX /I BOC-
IIPOU3BEACHUS 3200JCBAHUN UEIOBEKA (B TOM UMCJIE
1 3200JIEBAHUI €TI0 MO3I'd) BBI3BAJIO K )KU3HU OTHOCH-
TEJIbHO HOBYIO TEH/CHIIUIO — CTPEMJICHUE «3aIUTHU-
KOB XKUBOTHBIX» IPENATCTBOBATD UX UCIIOJIb30BAHUIO
B OMOMEJUIIMHCKUX pa3paboTkax. C 3TUM BCEPHE3
CTaNKUBAOTCA uccaenosarenn B CHIA, HO 1 y HAC
B CTPAHE TAKHME BBICTYIJIEHUA TEIEPb HE PEJKOCTB™.
Tem He MeHee HCIOJb30BAHUE CIELUATbHBIX JUHUN
J1A0OPATOPHBIX MBIIIEH U KPBIC (4 TENEPDb CLE U JIU-
HUU XOMAKOB) B KAYECTBE I'€HETUYECKUX MOJEIIEH CY-
JOPOXKHBIX COCTOSIHUN YENOBEKd — 3TO BAXKHAA 00-
JIACTb COBPEMEHHON HEBPOJOTUU U CEpPbE3HAA 0a32
U JOKJIMHUYECKUX UCIBITAHUA HOBBIX IPOTHUBOCY-
JOPOKHBIX IIPENAPATOB.

MogenupoBaTbh CyJOPOXKHBIE COCTOSHUSA MOXHO
HECKOJIBKUMU CIIOCOO6aMU. PaHbIIE NPUMEHANIN Xe-
MOKOHBYJIbCAHTBI U 3JIEKTPOILIOK (MCTOPUYECKU HAU-
6osiee CTapble, HO UCIONb3YEMBIE UHOIAA U CENYAC
METO/IbI), OJJHAKO B MOCJIEJHUE T'OJIbI CTAIH IOMYJIAP-
Hbl I'€HETUYECKUE MOJEIU U IIPOBOKALUA CYLOPOT
C UCNOJNIB30BAHUEM (PEHOMEHA «DACKAYKHU» (06 3TOM
peub MOMJET YyTh MO3XKeE).

CymecTByeT HECKOJIBKO I'€HETHUYECKUX JIMHUN
I'PBI3YHOB, B TOM 4YHCJIE €CTECTBEHHBIX M HUCKYCCT-
BEHHBIX MYTAHTOB, y KOTOPBIX OOHAPYXKEHBI CIIOH-
TAHHBIE CYLOpPOI'U pa3Horo tuna (Wag/Rij, WAR, tot-
tering u ap.). OJHAKO Mg MOJENIUPOBAHUA [1ATOJIO-

* OrMeuy, 4TO 3TO HE UMEET OTHOIICHUS K COBDEMEHHOI TEH/ICH-
LMK MOBBIIEHUSA OOMIEH KYJIBTYPbI COLEPKAHUA JTAO0PATOPHBIX
JKMBOTHBIX U COBEPIIECHCTBOBAHUA ITPABHIJI PA0OTHI C HUMH, B 9aCT-
HOCTH K (JIEJJOBAHUIO pekoMeHianuam Jexnapamun EC ot 2010 1
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IUYECKOTO COCTOSHUS MO3I'd 4YEJOBEKA 4AYJAHUOICH-
Hasg* (BBI3BAHHAS CUJIBHBIM 3BYKOM) 3MMWJIEHICUSA I'PBI-
3YHOB O0JI4/IA€T L[E€JIBIM PAJOM NPEUMYIIECTB MEPES
JPYTUMH MOJICJISIMU, TOCKOJIBKY IIPU 3TOM JKMBOTHO-
My HE BBOZAATCA (PAPMAKOJOTHUYECKUE IMPENAPATHI
U HE IPOBOJUTCI CTUMYJIALMUSA MO3Td. DTA HEUHBA-
3UBHAA MOJIC/Ib UHTEPECHA U IOJIE3HA CIIE U TEM,
YTO PE3Y/IbTATHL, IOJYUYEHHDBIE C €€ IIOMOUIBIO, BBICO-
KO BOCIIPOU3BOJUMBL. TAKHUX JKUBOTHBIX MOXKHO IO/~
BEPraTh JENCTBUIO 3ByKd HEOJHOKPATHO, T.€. IPU
OlIEHKE KAKUX-TUOO0 BO3IEMCTBUHN HA HUX TAKHE KU-
BOTHBIE MOTYT OBITH «<KOHTPOJIEM» CAMH CE6E, MOBBI-
mas HaJEeKHOCTD IIOJIYYAEMBIX PE3YIbTATOB.

MpeabicTropus

B 1906 1. B Bucraposckom nacTutyTe (CIIA) co3manu
IEPBYIO U /IO CUX IOP CYLIECTBYIOUYIO MOPOAY (ayT-
O6peHYIO IMHUIO) OENbIX KPBIC Bucrap, cpeju KoTo-
PBIX 6BLIM OCOOU, PEATUPYIOMIUE HA CUJIBHBII 3BYK Ha-
CTOSAIMUMH SNUIENTU(POPMHBIMU IPpUNIAAKAMH [1].

BrepBbie ynoMmsaHysn 06 ayJUOT€HHBIX CYAOPOTaX
y MBIIIEH B HAy4HOU nureparype I0.A.Bacuibes, onu-
CABIIMIT HEOXHUIAHHBIEC PE3YIbTATHl, KOTOPBIE IOIY-
ynn HILCryaennos (corpyguuk W.ILIIaBnosa). Tu-
MAYHBIE AYIUOTEHHBIE CYJOPOXKHBIE IPUMAJIKU Y MBI-
nIef OH OOHAPYKUI IIPU BEIPAOOTKE Y HUX YCIOBHOTO
pedekca (MHCTPYMEHTAJIBHON PEAKIIMU) HA CUJIb-
HBIM 3BYK. B gaspHenmemM ynoMuHaHUA 06 3TOM IIPHU-
3HAKE y TPBI3YHOB ObUIN CHOPAJUYECKUMU BIJIOTH 10
cepeaunbl 40-X TOIOB MONUIOTO BEKA, KOIVIA JAHHBIA
NPU3HAK OOHAPYXXWIN y MBIIIElN TUHUN DBA/2].

JI.B.KpymuHCKNAH, KOTOPBIN padoTan Ha Kadeape
JUHAMUKU Pa3BUTUS OMOJOTMUYECKOIO (PaKyJIbTeTa
MOCKOBCKOTO T'OCYAapCTBEHHOT'O YHUBEPCUTETA UMeE-
HU M.B.JIOMOHOCOBA, HABEPHAKA 3HAJI OO 3TOM sBJIE-
HUU U, TOCKOJIBbKY 00121471 U YYThEM HACTOSIIETO IKC-
NEPUMEHTATOPA, U MOHUMAHUEM POJIA TEHOTUIIA B pe-
U311 pabOTHl LIEHTPAJIbHON HEPBHOU CUCTEMBI,
OH Ha4as HOBYIO pabory. B 1947 1. (BMeCTE C y4EeHUKA-
mu JLH.Monogkunoi u [I.A.dneccom) OH NPUCTYIINI
K BBIBE/ICHUIO U3 MONYIAIUN BUCTAP KPBIC, Y KOTOPBIX
CYZIOPOTHU PAa3BUBANIMUCH B OTBET HA 3BYK. HOBad nuHuA
cTana ObICTPO (POPMUPOBATHCA. YIKE MOCIE HECKOJb-
KUX IIOKOJEHUU CKPEUUBAHUA MEXJY COOON TAKUX
JKMBOTHBIX MOSIBUIOCH YJUBUTEIBHOE MOTOMCTBO —
KPBICBI CO CTPEMUTEIBHO PA3BUBABIIMMUCS THITUYHBI-
MU 3NWIENTU(MOPMHBIMU Ccygoporamu. IIpexzae dyem
pacckas3aTb 06 OCOHEHHOCTAX ITUX CYAOPOT, OCTAHOB-
JIIOCh Ha JaBHEMN JIET€HJAPHOU UCTOPHUH.

* AyIMOT€HHAS STTUJIETICHS — 3TO YACTHBIN CIIydail peIeKTOPHOL
SMUJIETICUH, KOTOPAA BCTPEYAETCA Y KUBOTHBIX, B TOM YHCIIE
n y yesnoseka [1]. Onmucano pazBuTye NPUIAJKOB Y KyP B OTBET Ha
3PUTEIBHYIO CTUMYJIAIUIO, Y MOHTOJIbCKUX IIECYaHOK — B OTBET HA
TAKTWIBHYIO U BECTHUOYIAPHYIO CTUMYIALMIO, y Mbimed El — Ha
CTUMYJIAILMIO BECTUOYIAPHOTO anmapara. Pednekropnas snmen-
Chs, CXOAHAA ¢ (POTOMHAYIIMPOBAHHBIMA TPUTIA/IKAMA YEIOBEKA,
OIMCAHA Y TABUAHOB Papio papio.

Hacrynun 1948 1., TOYHEE €ro «IoCIeaBryCToBC-
Koe»** ppems. Jlekanom 6uocaka MI'V cran .M. .IIpe-
3¢HT. [€HETUKy KaK HAYKy BEJIECHO UCKOPEHATD,
a y KpymuHCKOrO — HOBAs JTUHUSA KPBIC... KaK OBITH?
Jleonup Bukroposuu npumen B KabusHer [IpesenTa
C 6€JION KPBICO¥ B OOJBIION CTEKIAHHON OaHKe. B3aB
CBSI3KY KJIIOUEH, OH IIOCTY4YaJl €10 IO CTEKIY, U KPbICA
320M1aCh B CYJOPOKHOM MpuIajake. ToBOPAT, 4TO
[Ipe3eHT ucCmyrajacsad, HO 3TO HE UMEET OTHOIICHUA
K UCTOpUU. KPpYIMHCKUH CIIPOCHII €T'0: HYKHBI JIN Ta-
Kue KpbIchl? M [Ipe3eHTy NpUIIIOCh CKa3aTh, YTO OHU
HY>KHBI COBETCKOU Hayke. [IpaBja, BIUIOTH 10 peabu-
JUTAIUN TEHETUKU B cepequHe 1960-X B HAVYHBIX
CTAThAX O HUX HE T'OBOPUJIOCH (BUAUMO, HECIIPOCTA).
Ho 3TO AE€NCTBUTENBHO OBLIA NEPBAS B MUPE JTUHUSA
KPBIC, CEIEKTUPOBAHHBIX HA NPEJPACIONOKEHHOCTD
K CY/JOPOXKHBIM IPUIAJKAM B OTBET H4 3BYK. CIyCTd
BpeMsA OHA OblIa Ha3BaHA JUHUEN KpymMHCKOro—
MONIOAKMHOM (MU KOPOTKO — snHuein KM).

[IpuMeYaTENbHO, YTO OCHOBHBIE (M BO MHOI'OM
VHUKAIbHBIE) OCOOEHHOCTU TAKUX NPHUMNAJKOB YKE
OBLIN ONMCAHBI B 1abopaTopun KpymHUHCKOTO K Ha-
gany 1960-x rojoB. K 3TUM 0COGEHHOCTAM OTHOCH-
JINCh HECKOJIBKO YETKUX IIPU3HAKOB. bblIa OXapakre-
PU30BAaHA KAPTUHA IIPUIAJLKA KAK TAKOBOI'O U yCTa-
HOBJICHA €I'0 JIOKAJIU3aLusA (CIYXOBLIE A1P4, YETBEPO-
XONIMHUE U Jp. [2]). Beiin 06HapyKEHBI MUOKIOHHAYEC-
KHE CyJOPOI'M — THUKOOOGPA3HBIE MOJEPIUBAHULA, KO-
TOpblE (POPMHUPYIOTCH Yy KPBIC B PE3YIbTATE MHOIO-
KPATHBIX €XEIHEBHBIX BO3ACHCTBUI 3BYKA. BBIACHU-
JIOCb, YTO Y 3TUX CYZOPOT UHAA (HEXKEIU Y OOJBIIOTO
NPUNAJKA) JIOKATU3ANUSA — OHU (POPMHUPYIOTCH B IIE-
peAHEM MO3re ¢ AKTUBHBIM Y4aCTUEM CTPYKTYP JIMM-
O6UYECKON CHUCTEMBI***, BpIIa ONMMCaHa TAK Ha3bIBaE-
Mas IMOCTUKTAIbHAA KATAJIENCUA KAaK 0COO0E COCTOA-
HHME MBIIIEYHOTO TOHYCA ITOCIE npunaaka. Kpome ro-
ro, y kpeic KM OblIM OGHAPYKEHBI €lE€ U Hapylie-
HHS MO3TOBOTO KPOBOOOPAIIEHUS ITOCIE NINTETbHOU
(15 MuH) 3BYKOBOM 3Kcno3uuuu. OTMETUM, YTO HUC-
CIeAOBAHUE ITOTO (peHoMeHa y KpbIlc KM 10 cux nop
OCTA€TCA YHUKAJIbHBIM HAINPABIEHUEM B H3YYEHUU
KPBIC C AYAUOTE€HHOM 3MUIENICUEN, IIOCKOIBKY Y APY-
I'UX JIMHUI 3TO ABJIECHUE HE U3BECTHO. B Hacroamee
BpEMs TAKME UCCACLOBAHUA (B KOTOPBIX AKTUBHOE
y4aCTUE INPUHUMAI HALl, K BEJIUKOMY COXAJIEHUIO,
HBIHE IOKONHBIA Kojulera AJLKpyHMMHCKUH, CBIH
JI.B.KpymIHMHCKOTO) NPOJOJIKAIOTCA Ha (PakyabreTe

** ABrycrosckas ceccus BACXHMII (¢ 31 wions mo 7 aBrycra
1948 1)) — neyasbHO U3BECTHOE 3aCEJaHUE BCeCOI03HOM aKaje-
MUY CEIbCKOXO3SNCTBCHHBIX HayK UMeHU BM.JIeHnHa, Ha KOTO-
pom TJIJIBICEHKO M €ro CTOPOHHUKHU (OMMKANIMINN U3 HUX —
N.JIIpe3enT) OObABUIN TEHETUKY JDKEHAYKON. — [Ipumen. peo.
*4% JIUMOUYECKAs CUCTEMA BKJIIOYAET B CE6sI COITIACOBAHHO (DYHK-
LIMOHUPYIOIHUE CTPYKTYPBI MEPEAHETO MO3rd: OOOHATEIbHBIIN
MO3T, THIIIIOKAMITAILHYIO (DOPMAIIHIO, MUH/IAIEBU/THOE TEJIO U PsJL
JIpyrux. B Hee NPpUXOJAT CUTHAJIBl U3 BHEIIHEH M BHYTPCHHEH
cpeji, KOTOPhIE TIO3BONIAIOT (POPMUPOBATH PEAKIINHN, OOECTICUYNBA-
IOIMINE A/IEKBATHOE MTPHCIIOCOOICHUE OPraHM3Ma K BHEITHET CPE/IC
1 COXpAaHEHHUE OOIIETO TOMEOCTA3a.
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dynpamenTanbHON MeJuIMHBL B.b.Komenesbm U €ro
KoJuteramu. ITogpo6uee o kpricax auHuu KM Hanuca-
HO B /IBYX IVIaBaX KOJUIEKTUBHOU MOHOrpaduu «Pop-
MUPOBAHHUE MOBEAECHUS KUBOTHBIX B HOPME U MATO-
JIOTUN»>, TOCBAMEHHON 100-/1€TNIO CO AHA POXAECHUA
JL.B.Kpymuuckoro (2013).

TyT HaZI0 YIIOMAHYTH, YTO BIIOCJIE/ICTBUU OBLIN CE-
JIEKTUPOBAHBL U JPYTUE JIMHUU KPBIC, IIPEAPACIIONO-
JKEHHBIC K AYAUOTC€HHOU 3MUIICICUU. B ApU3OHCKOM
yausepcutere (CIIA) Ha OCHOBE ayTOPEAHON INHUU
Cnpar—Jloynu Oblin BbIBEAEHBI ABe auHuUu GEPR
(Genetic Epilepsy Prone Rats) ¢ BBICOKOH M HU3KOU
UHTEHCUBHOCTBIO cyjgopor [3]. Iunua WAR (Wistar
Audiogenic Rats) 6pu1a cosgaHa B bpaszunuu, npu-
4yeM, Kak 1y Kpbic KM, ee npejkamu 6b111 KPBICH Bu-
crap [4]. B HUU papmakonornn umenu B.B.3akycosa
Obl1a BbIBEJEHA HOBAas JUHUA KpbIC JIDC (JIoHTr—
9BaHc-Cenexkuus), KOTopas, K COXAJICHUIO, IIPEKPA-
TUJIA CBOE CYIIECTBOBAHUE, XOTS 3TO OBLI YHUKAJb-
HBbIA Cl1ydail (POPMUPOBAHUA AYJAUOIEHHBIX CYLOPOT
y KPbIC MIUT'MEHTUPOBAHHON JUHUU (OCTAAbHBIE JIU-
HUU — aJbOUHOCH). AYJUOTEHHBIE CYJOPOKHBIE
MIPUITIAJKH HEBBICOKOM MHTEHCUBHOCTHU MOKHO OOHA-
PYAKUTb NPUMEPHO y 15-20% Kpric Bucrap Hexorto-
PBIX CTOKOB, 4 TAKKe Y KpbIC tuHun WAG/Rij, s Ko-
TOPBIX XAPAKTEPHBI 3MUJIECNTU(MOPMHBIE TPUCTYIILI
THIA A6CAHCOB [5].

V Mmbled nHOpegHoi anHuu DBA/2] ayauoren-
HBIE CYJOPOI' MOABJIAIOTCA BO BTOPOH J€KAJle MOCTHA-
TAJIBHOI'O PA3BUTUSA, HO IIOTOM HMCUYE34I0T. YCTAHOBJIE-
HO, 4TO 34 PA3BUTHE 3TUX CYAOPOI OTBETCTBEHHBI TPU
JIOKyca. Y Mbiaieit Frings, ceeKTupOBaHHBIX HA AyUO-
TEHHYIO 3nujencuio B0 Ppannuu B Havane 1950-x ro-
JIOB, OBLI OTKPBIT I'eH mass-1 (monogenic audiogenic
seizure-susceptible, ero 6ojee no3HEE HAUMEHOBA-
Hue — Vigrl) [6]. MyTaIiust 3TOro re’a, KOJUPYyoIero
(pparmeHT MEMOPAHHOIO O€EJIKA, U ONPEAEIACT AYAUO-
T€HHBIE CYAOpOru. TOUHO yCcTaHOBNEHO, uTO VIgrl He
OTHOCHUTCA K KATETOPUU I'€HOB, MOPOKJAONMUX «KAHa-
JIONIATUN», U HUMEET HHYIO JIOKATU3ALUIO, HEXKEIU
y DBA/2]. AynuoreHnsle CyZOpPOXKHbBIE NIPUNAAKH 00-
HAPYKUBAJINCH Y Mbler muHuit BALB/c u Black Swiss.
YV mbiuen auauu 101/HY, KoTopasg HeceT MyTauuio
B JIOKyCe, oTBevamomeMm 3a penapanuio JHK mocre
JENCTBUA XUMUUECKUX MYTAT€HOB, IOMUMO PAJA JPY-
I'UX «MEJKMX> HEBPOJIOTMYECKUX OTKIOHEHMI OOHA-
PYKEHA TAKKE U AyJUOT'CHHAS IUIECIICUS.

deHOMeHONOrUA U reHeTUKa
ayAMOreHHOMN 3NUNencumn

dnunenTu(OPMHBIE CYJOPOKHBIE NMPUITAJKH, KOTO-
pbl€ Pa3BUBAIOTCA B OTBET HA JEUCTBUE CHUJIBLHOIO
3BYKa, Y TPBI3YHOB (KPBIC BCEX TUHUU, MBIIIEN, XOMA-
KOB) IIPOTEKAIOT OJHOTUIIHO. B OTBET HA BKIIOYECHUE
3BYK4 JKUBOTHOE OYKBAJIBHO CPBIBAETCA B OBICTPHIN
6er ¢ npeEKKaMu. B maboparopun KpymnHCKOro aty
CTAAUIO HA3BIBANIU JBUTATEIbHBIM BO30YXKIECHUEM
(B aHIIOA3BIYHOM JUTEpaType — wild run stage, cra-

auen AuKoro 6era). Ora gasa NpunajgKad UMEET, 10-
BU/IUMOMY, CMEIIAHHYIO NpUpPOoJy. C OAHOI CTOPOHHI,
Y ’KUBOTHOTO NPOSBIAETCA OYPHASL OOOPOHUTENbHAS
peaknusa (IONBITKA yOEXATh OT HENMPUATHOTO, IIyTra-
IOIIETO 3BYK4), C APYION — 3aMETHBI YEPTHI HENIPOU3-
BOJIBHBIX JIBUKEHUH, YTO CBU/ICTEIBCTBYET O Ha4alIe
COOCTBEHHO CYZIOPOKHOI pEAKIIUU Ha 3BYK. HEKOTO-
pbI€ ABTOPHI HA3BIBAIOT 3Ty (Pa3y KIOHUYECKUM Oe-
rom (OT Trped. kAovo{ — cyMaToxa, TONKOTH:A). Eciu
NPEJOCTABUTh BO3MOXHOCTb HM30€XKATb JENUCTBUA
3BYK4, TO B TeUCHUE (Pa3bl JBUT'ATCIBHOI'O BO30OYXKE-
HHUA OJHU XKUBOTHBIE JEHUCTBUTEIBHO 3TO JENAIOT,
TOI/Ia KaK IPYTUe — OCTAI0TCA B Kamepe. Paza apura-
TEJIBHOI'O BO3OYXK/JEHUSA ObIa MOAPOOHO NMPOAHANU-
3uposana y Kkpeic KM [7].

Y JKUBOTHBIX C HEBBICOKON CYAOPOKHOMN I'OTOBHO-
CTBIO NPUIAJOK MOKET 3AKOHUHUTLCA CPa3y IMOCIE
«IUKOTO 6€ra», HO y BBICOKOYYBCTBUTECIBHBIX KPBIC
CEJIEKTUPOBAHHBIX JIMHUI Pa3BUBAIOTCA CIEAYIONINE
CTAaJUU CYAOPOT: KIOHUYECKUE (PUTMUYHBIE UHTEH-
CHUBHBIE CIIA3MBl MBI C MAJEHUEM HA KUBOT) U TO-
HUYECKUE (MHTEHCUBHOE TOHMYECKOE HANPAKEHHUE
MBIIIII] BCETO TEd B NOJOXKEHUN HA OOKY). CTajus TO-
HUYECKUX CYyJOPOr pa3BuBaeTca nodTu y 100% KpeIC
KM uepes 7-9 ¢ nocjie BKIIOYCHUS 3BYKa (BBIPAXKAACDH
TEHETUYECKUMU TEPMUHAMU, Y HUX OOHAPYKUBAIOTCA
MAKCHMaJIbHBIE IEHETPAHTHOCTD U 3KCIPECCUBHOCTD
3TOTO MPU3HAKA).

Cxema pa3BUTMA ayaMOreHHOro CyaopoXHOro npunagka y Kpbicbl.
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Haubosee noApO6GHDBIN AHATNU3 ITEHETUYECKUX OC-
HOB BBICOKOW 4YBCTBUTEIBHOCTHU K 3BYKY y KpbIlc KM
6b11 mposesieH JL.ILPomanoBoi [8]. M3 pe3ynsTaTos,
MOJIYYEHHBIX, B Y4CTHOCTU, METOJOM QUAJIIEIBHOIO
CKPEMUBAHUA, CIIEJOBANO, YTO JAHHBIN NPU3HAK OII-
penensaeTca HCCKOJbKMUMU I'CHAMH U UX /I@ﬁCTBHC
AAJUTUBHO, C JOMUHUPOBAHUEM aJlJIEJIEH, ompeje-
JIAIOMUX HEYYBCTBUTEJIBHOCTD K 3BYKY. AHAINU3 IIPO-
ABIEHUN AyJUOTEHHBIX CYLOPOT Yy KPBLIC-TUOPHUAOB
(F2 n 6ekkpoccoB) mexay munuamu KM u Bucrap
MOKA34JI, YTO HACIEAOBAHUE STOT'O IPU3HAKA MOKHO
OOBACHUTD JJENCTBUEM IBYX I'€HOB, KOTOPOE BUJOU3-
MEHSAETCA TOJ BIHUSIHUEM T'€HOB-MOJUMUKATOPOB,
YTO IOATBEPKAAET BEIBOJBI U3 JAHHDBIX 110 JUAJIIETb-
HOMY CKPEIMUBAHUIO [9].

Pesynpratel cenexknuu auHuu WAR ¢ HECOMHEH-
HOCTBIO CBHUJETENbCTBYIOT O 3HAYMMON T'€HETHYEC-
KOH COCTAaBJAIOIMIEH B HCCIEAYEeMOM NpU3HAKE [4].
[TpeapacnonOXEeHHOCTh K AyJUOI€HHON 3MUICIICUU
y Kpbic GEPR Tak xe, kak u y KM, nacieayerca Kax
TMOJIUTE€HHBIN ayTOCOMHBIN npu3Hak [10].

Mpimu DBA/2] MaKCHUMaJbHO YYBCTBUTEIbHBI
K 3BYKY B BO3pacTe 21 JHA, 3aT€EM 3TOT INPU3HAK I10-
CTENEHHO 0CnabeBaeT U K 45-My JIHIO UX KU3HU UC-
4ye3deT (BO3MOKHO, U3-34 PA3BUTUA Y HUX IVIYXOTHI).
Hacinenosanue NpU3HAKA Y 3TUX MBIIIEH HE MOXET
OBITh MOHOTEHHBIM (Y HHUX ONHUCAHO MUHUMYM TPH
JIOKyCa!), IpUu4YeM KaPTUHA OCIOKHAETCA €IE U TEM,
YTO 3TOT NPU3HAK OTHOCUTCS K KATETOPUH «IIOPOTO-
BbIX». IIOPDOTOBBIMHM HA3bIBAIOT TAKHE KOJIUYECTBEH-
HBbIE€ IPU3HAKU, KOTOPBIE MOTYT NPOSABUTHCA B (PEHO-
THIIE TOJBKO MO JNOCTUKEHHUU UMHU OINPEAEIEHHON
BEJIMYMHBL, T.€. HEKOETO «IIOPOTd», IIPU BLIIIOTHEHUU
HEKOTOPBIX «(PU3HUOJIOTUYECCKUX> YCAOBUN. DEHOTU-
[IMYECKAS KAPTHUHA TAKOI'O IIPU3HAKA B NONY/IALIUU
MOXKET UMHUTUPOBATh OUMO/IAIbHOE (MIN UHOE) pac-
npegenenue. [I0CKOAbKY IIPOABICHUE AYJUOI€HHOTO
NpUINAJKa TPEOYET (PYHKIITMOHUPOBAHUS LIEJIOTO PAAA
(PHU3NOIOTUUECKUX CUCTEM OPTAHU3MA, 3TO MPEJIO-
JIOKEHUE MPEJCTABIAETCA BIIOJTHE OOOCHOBAHHBIM.

Bosiee mopo6HbIN aHANIU3 TPUPOJLI (DA3BI JBU-
raTeJbHOTO BO3OYXK/JCHUSA, KOTOPBIN ObUI IIPOBEJEH
C HUCHOJb30BAHUEM CTHUMVISALUU U CAMOCTUMYIISA-
LU CTPYKTYP YETBEPOXOJIMUA MO3TA YV KPBIC, A
CXOJHBIE PE3YIbTATH. MUKPOUHBEKIIUN OUKYKYIH-
Ha (anTaronucra peuenropa 'AMK, — noHHoro xa-
HaJId, KOTOPBIA TOPMO3UT IEPERAYY HEPBHOT'O BO3-
OyXJCHUs) B HIKHEEC JBYXOJAMHUE (IIOJKOPKOBBII
CJIYyXOBOM LIEHTP) BBI3BIBAET CYLOPOXKHBIC IpPUIIA]L-
KM, CXO/IHBIE C aYIUOT€HHBIMHU, J1AXKE Y TEX KPBIC, KO-
TOPBIE HE NPEAPACIONOXEHDBl K AyJUOT€HHON 3IU-
nerncun. OJJHAKO OHU HUKOTI/IA HE NIEPEXOJUIIN B KO-
HHUKO-TOHUYECKYIO (Da3y, PEAKLIUU KUBOTHBIX B Ii€-
JIOM HAIIOMMHAIU peakuuio 6ercrsa. B 1o xe Bpems
HENPUATHYIO I HUX IEKTPUUYECKYIO CTUMY/IAIUIO
HHKHETO ABYXOJIMUS KPBICBI MOTJIH NPEPHIBATH (T.€.
OCYIIECTBIATD UHCTPYMEHTAIBHYIO PEAKIIUIO), TOJb-
KO €CJIM 3JIEKTPOJIbI HAXOJUIUCH B BEHTPATbHON UaC-
TH LEHTPAJIBHOIO AAPA HWUXKHETO ABYXOJIMHSA, HO HE
B €ro kope [11].

O4YeBUHO, YTO OCOOEHHOCTU CTPOEHUA U (PYHK-
MU OpraHa CAyXd Y )KUBOTHBIX C AyAUOT€HHOU 3MHU-
JIETICUEN MOTYT ONPEAENATh 3Ty aHOManuio. Takne
AHOMAJIMN, HEYETKO CBA3AHHBIE C IMOBBINIEHHON Cy-
JOPOKHOHU TOTOBHOCTBIO, HEOJHOKPATHO OOHAPYXKU-
Basu U y Kpeic (GEPR), m y mbimen (Black Swiss,
Frings). ¥ Black Swiss 6b110 BBIABIEHO YETKOE CHU-
JKEHHE MOPOT0B CIYXOBOU YYBCTBUTENBHOCTH K BO3-
pacty 4—5 MeC, OJJHAKO HACJIELOBAJIIOCh OHO HE3ABU-
CHUMO OT NPEAPACIONOKEHHOCTH K AYAUOTEHHOMN
snuiencuu [12]. V mpimedn Frings (¢ HApyleHHBIM re-
HoMm Vigrl) 6uuin O6HAPYKEHB U AyJUOTEHHAS 3IU-
JIENICUS, U CHIKEHUE CIyXa — HE3aBUCUMO OT TEHe-
THUYECKOTO (POHA IMHUHU (T.€. OT IKCIIPECCUHU MYTAHT-
HOro reHa). TakuM oOpa3oM, ayAMOTEHHAsA 3NUJICI-
CHsl, HECOMHEHHO, MOPOXJAECTCA WU3MEHEHUAMU
GyHKnuM (a MOXET OBITb, U MOP(OJOTUIECKUMU
OCOBGEHHOCTAMM) OPTaHa CJIyXd, IIPU 3TOM Y KHUBOT-
HBIX PA3HBIX JJUHUK C AyJUOTEHHON 3MUIICIICUEN OT-
MEYAETCA CHUKEHUE CTYXOBOHU YyBCTBUTEIbHOCTH.

Kak Bbirnapat ayauoreHHole cygoporu Ha 337

DIEKTPOPU3NOTOTIUYECKOE HUCCIEJOBAHUE AYAUO-
TE€HHOH 3MWIENCUHU Y KPbIC TUHUU KM 6b110 HauaTo
BCKOpEC IOCJIE MOABACHUSA METOJA 3AMUCU CYMMap-
Hoit OOI kpeiCc [2]. TunuuHble (XapaKTEPHBIE A
SMUJENCUN YEJIOBEKA) SMUIECITUPOPMHBIE PA3PADI
«[IMK-BOJIHA> PETUCTPUPOBANUCL U3 OOJIACTH TPO-
JONTOBATOIO MO3rad (CIYXOBOIO M BECTUOYJIAPHOTO
A/1ep) € CaMOTO HAyajaa M B TeYeHUE BCeX Qa3 npu-
CTyIa, YTO CBUJETEIbCTBOBAIO O JIOKAIU3ALUHU IIEep-
BUYHOTO O0O4Ydrd MdTOJOTUYECKOTIO BO3OyKAEHHUA
B 3TOM Ortjene. IJozanee 6BUIN 3aPETUCTPUPOBAHEI
1 BBICOKOYACTOTHBIE PA3PA/BI OT/E€NbHBIX HEHPOHOB.
B HOBOI KOpe M CTPYKTYpaX IEPEJHEro MO3ra, Ha-
NPOTUB, NIPU (pa3e «OBICTPOTO HEra» MOABJISAICA CUH-
XPOHU3UPOBAHHBINA TETA-PUTM, 4 IPU TOHUYCCKUX
CYAOPOTAX — BCHBIMIKK OBICTPBIX BONH. MHBIMH CIIO-
BAMH, B IEPUOJ TOHUYECKON (Pa3bl NPUNAJKA B HO-
BOI1 KOPE CYLOPOXKHBIX DOI-KOPPEIATOB HE BBIABIIA-
JIOCh, YTO CUMTAETCA OTIUYUTEIbHBIM NPU3ZHAKOM
AYZIMOIE€HHOI'0 CYJOPOXKHOIO NpUnajka. Xupyprude-
CKO€ yIaJICHUE JIBUTATEIbHON 00JACTU HOBOW KOPBI
HE NPENATCTBYET PA3BUTUIO AYJUOTEHHOTO CYLOPOXK-
HOTO MPHUCTYIA, TOTAA KAK 3IEKTPUYECKOE pa3/pa-
JKEHUE 32/IHUX OYI'POB UYETBEPOXOJIMHUA U MEAUANb-
HBIX KOJIEHYATBIX TEJ BBI3BIBAJIO NPUNAJOK IO THUILY
Pa3BEPHYTHIX AYJAMOIE€HHBIX CYJOPOI. OTHU BBIBOJBI
OBUIM IIOATBEPKAECHEI B 3KCIIEPUMEHTAX C UCIONb30-
BAHUEM METOJIA PACHPOCTPAHAIOMENCA JENPECCUU
(anmukanuu pactsopa KCl) — BBIKIIOYEHHE KOPBI
U CTPUATYMAd HE OCTAHABIMBAJIO PA3BUTUA TAKOIO
npunajaka. CXOAHBIE JAHHBIE OBUIM NOJYYEHBl U HA
kpoicax auHUl GEPR u WAR.

[TozgHee, HA OCHOBE GOIBIMIOTO 3KCIIEPUMEHTAIb-
HOro Marepuana no kpseicam GEPR, 6bp1a nocrpoesna
CXeMa PACHPOCTPAHEHUA BO3OYKIEHUA IO MO3TY
IIpY AYAUOTE€HHOM CyJ0opOKHOM npuctyne [13]. Kpu-

a4
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Cxema cBazeii CTPYKTYp CTBOJIa MO3ra KpbICbl NPW Pa3BUTUN ayAUOreHHOTo CyAOPOXHOro npunagka.

TUYECKON CTPYKTYPOH, CY/sL 1O 3TUM JAHHBIM, SABJIA-
€TCA HIKHEE JIBYXOJIMME, TOCKOIbKY aKTUBAIINA HEM-
POHHBIX PA3PAJOB B HEM NMPEAIMECTBYET HAYAIY IIPHU-
cryna. Jng (asel JBUIATEIbHOIO BO3OYKACHUA KPU-
TUYECKU BAXKHBIM OKAa3bIBACTCS PACIPOCTPAHECHUE
BO30YK/I€HHUA HA INyOUHHBIE OT/JEIBl BEPXHETO /IBY-
XOJMHSA, TOCKOJNBKY YCUIEHUE HENPOHHBIX PA3PANOB
B HEM IPEANECTBYIOT HAYaly ABUIATEIBHOTO BO3-
Oyx/jeHUA. PacipocTpaHeHue BO30OYXKACHUSL B PETU-
KyJSIPHOE AJJpO MOCTa U OKOJIOBOJOIIPOBOJIHOE CE-
pO€ BEMECTBO IPUBOAUT K HAYaly KIOHUKO-TOHUYE-
CKoM (pazel mpuctyna [11].

MUOKNOHUYECKUI TUNEePKUHE3 U PacKauKa

ITOBTOpPHOE BOCHPOU3BEJECHUE AYAUOTEHHOI'O CYAO-
POKHOTO NPHUCTYIIA IOCTEIIEHHO IPUBOJUT K PA3BU-
THIO CYJJOPOXHOTI'O COCTOSHUS JPYrOd HPUPOJHL
ExXeqHeBHOE NENCTBUE 3BYKA HA KPBIC, IPEAPACIIONO-
JKEHHBIX K AYAMOTE€HHON 3MMJIENCHUH, BBI3BIBAET I10-
CTENEHHOE (POPMUPOBAHUE TUKOIMOJOOHBIX IOJEP-
TUBAHUH CHAYaIa OT/ICJBHBIX MBIIII] I'OJIOBHI, 4 3ATEM
TYJIOBUId M KOHEYHOCTEH (MHUOKJIOHHUYECKOI'O I'U-
nepkuHesa). OTHIOAb HE CPa3y, 4 TOJIbKO IIOCJIE I10-
JPOOGHOIO aHaIM3a 3TOTO (PEHOMEHA, CTANO SICHO,
YTO 3TOT THUII CYAOPOTI UJEHTUUEH CYLOPOXKHBIM CO-
CTOSIHUAM, KOTOPBIE PA3BUBAIOTCS B MO3T€ KPBIC IPU
PUTMHUYECKOM, IO/JJIIOPOTOBOM (T.€. HE BBI3BIBAIONIEM
CyZOpOr) 3JIEKTPOPA3APAKEHUN JTHUOO THNIOKAMIA,
nu60 CTPYKTYP MUHIANEBUJHOTO KOMILIEKCA. DTOMY
ABIEHUIO B PYCCKOA3BIYHOM JINTEPATYPE MOJOOPAHO
ya4HOE HA3BAHUE — <«PACKAYKA» (B AHIJIOA3BIYU-
Hon — kindling, 3axxuranume). A TaKasg pacKayka, 1o
MHOT'MM JOCTaTOYHO YOEAUTEAbHBIM JIAHHBIM, pac-
CMaTPUBAETCA KAK MOJIENb «BUCOUHOM» (POPMBI 3MU-
JIETICUU YEJIOBEKA.

Kak yxe roBOpHMIOCH, CYAZOPOXHBIN IPUITAJOK
1 MHOKJIOHMYECKMUI THIIEPKUHE3, KOTOPBIE BbI3BI-
BAET OJJUH U TOT K€ aTCHT, PA3JIUYAIOTCA O (PU3HO-

JIOTUYECKUM MEXAHU3MaM. EC/IH «o4uar» ayiuoreHHo-
IO CyLOPOXHOTO NpUIAJKa — B CTBOJE MO3Id, TO
(GopMHupPOBAHHE MHUOKJIOHHUYECKOTO THIEPKUHE3A
y KppiC KM 6BI7I0 BO3MOKHBIM TOJABKO IPU YCIOBUU
LIEJIOCTHOCTUA HOBOH KOPBl — XUPYPTUUECKOE YAAJIE-
HHE HOBOHU KOPBHI NPEAOTBPAMAIO UX MOABIECHHUE.
ITo xoxy (GPOPMUPOBAHUA MUOKIOHUYECKOTO TUIIEP-
KHMHE3a 3MUIENTUMOPMHBIE PA3PAABI «ITUK-BOJHA»
y Kppic KM 1nepBOHAa4aJbHO BO3HUKAJIHU B IIOJKOP-
KOBBIX CTPYKTYpPaX, HO HUX BHEIIHHUE NPOSABICHUSA
MOJKHO OBLJIO HAOMIOJATbh TOJABKO MOCIE MOSABICHUSA
TAKUX Pa3pAN0B B HOBOH Kope. PacnpocTpandromas-
€A JIENPECCUA B KOPE IMOJHOCTBIO YCTPAHANA ITOT
THII CYJJOPOT.

DKCMEPUMEHTANbHBIE CBUJETEABCTBA BAXKHOU
pOJIA TMINOKAMIIA B F€HE3€ MUOKIOHUYECKUX CY/10-
por y kpbIC 1IMHUN KM 6bLIM TOJIY4E€HBI B UCCAEN0BA-
Huu 3.A.3opunon u JI.A.@uecca [14]. OHU BBIACHUIH,
YTO AYAUOTEHHBIM MPUCTYI MOXHO 3aTOPMO3UTD
(T.€. OCTAaHOBUTH (Pa3y OBICTPOTO 6€ra) aKTUBaLUE
TUIITIOKAMIIA, BO3JEHCTBYS HAa HErO CIa6BIM 3JIEKT-
pudecknM pazgpaxkeHueM. TouHO TakoU ke 3PPEKT
HMMEJIO BBEJIEHUE MENPOTAHA WId 6pOMa, 3aBEJOMO
CHIKAIONUX BO3OYAUMOCTD INEpepHero mosra. Of-
HAaKO 6oJiee CHJIbHAA 3MEKTPOCTUMYNALUA THUIIIO-
KaMIia HpOBOL[I/IpOBaIIa IIOABJICHUEC TUIIMYHBIX MUO-
KJIOHUYECKUX Cyopor [2].

Mo3roBble HeMpOTPaHCMUTTEPbI

VY KpBIC C AYAUOTE€HHOM 3MUJIETICUEN HA BBICOTE MPU-
[14/1KA YETKO U3MEHSAIOTCS YPOBHU BA’KHBIX HEUPOXU-
MMYECKUX I[IOKA34TEJE€H AKTUBHOCTU MO3I'd, IPUYEM
y KpbIC KM UMEIOTCS OTKJIOHEHUS U B (DOHOBBIX YPOB-
HAX pAfla HEMPOMEAUATOPOB [2]. B 60ibpmoM uucie
HEUPOXUMUUYECKUX UCCAECAOBAHUHN OBUIM HAJCKHO
IIPOJIEMOHCTPUPOBAHB U CBA3b AYJUOT€HHOHN 3MHU-
JIENICUU € JUCOATAHCOM B YPOBHSIX MOHOAMHMHOB,
HCI:IpOM@II/IH.TOprIX AMUHOKHCJIOT U UX MeTabO0Iu-
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TOB, U AHOMAJIMU MPOILECCOB MEPEKUCHOIO OKHUCIIE-
HUS JIUINJ0B U CUCTEMBI, CBA3AHHON C MEXAHU3MAMU
nericteua NO [15]. V kpeic GEPR-9 snunentudopm-
Hag AKTUBHOCTb CTPYKTYP CTBOJIA COIIPOBOXKAANACH
MOBBIMEHHON AKTUBAIIUEN TJIYyTAMATEPIUYECKON CHU-
CTEMBI M CHIWKEHHON ¢pynkuuen TAMK-epruyeckoit
cucTeMbl. OKa3aJI0Ch TAKKE, YTO B HUKHEM JIBYXOJI-
MHMHU KPBIC 3TUX JMHUHN yBEAIUYEHO (1O 70%) 4mucio
Menkux TAMK-eprudyeckux HelipoHOB. HelaBHO 0CO-
6E€HHOCTH 3Kcnpeccun 6eakoB TAMK-cucTeMsl B HU-
JKHEM JIBYXOJMHHU OBbUIM TPOJEMOHCTPUPOBAHBI
u y Kpeic KM [16].

B crpuaryme kpeic KM BHE IPHUCTYIA OOHAPYKU-
BAIOTCA AHOMAJIMM B YPOBHAX JO(PAMHHA U €TI0 METa-
GONUTOB, UTO MOXKET OBITh HEMOCPEACTBEHHO CBA3A-
HO C A€(PHULHUTOM «TOPMO3HOI'O KOHTPOJISA» MPH JEH-
CTBUU CUJIBHOI'O 3BYK4. [TIOBBIIEHHBIN YPOBEHB 10(Da-
MUHA B cTpuatyme Kpeic KM 6b11 06HAPYXKEH TAKKE
U C NOMOLIBIO NPHXU3HEHHOI'O MUKpojguanusa [17].
[Tpu uccneposannu akrusHoctu ERK1/2 kuHa3 B HU-
ITPOCTPUATHOU CUCTEME KPBIC TMHUU KM OBLIO OTME-
YEHO, YTO AKTHUBALMA ITON CHUCTEMBI TAKKE MOXKET
OBbITh NPUYMHON CHMWXEHUA TOHyca 'AMK-epruue-
CKOHM CHUCTEMBI U, COOTBETCTBEHHO, MOBBIMIEHUS BO3-
6ygumoctu [18], Torga Kak KOMIIEHCATOPHBIE U3ME-
HEHUSA HA KIOHUKO-TOHHYECKOHU CTAJUU IMPUCTYIA
MOTYT OBITH OHUM M3 MEXAHU3MOB OCTAHOBKH CY/10-
pOT, U3yYEHUE KOTOPOTO TAKKE HEMAJIOBAKHO.

% k%

EcTb BOIPOC, KOTOPHBIi MPAKTUYECKU HE 3aTPATUBACT-
Csl B COBPEMEHHOI JINTEPATYPE MO ayJUOT€HHON 3MHU-

JICTICUU: ITIOYEMY AYJUOI'C€HHAS SNWICIICUI OOHAPYKU-
BA€TCA TOJIBKO Y I'PBI3YHOB? MOXHO HPEAIIONOXKUTD,
YTO BBICOKASl UYBCTBUTEIBHOCTb JKUBOTHBIX 3TOU
I'DYIIIBL K 3BYKY — OTPAKEHUE UX HKOJIOTUYECKOM CIIe-
HHUANIU3AIANA. BOJBIIMHCTBO I'PBI3YHOB — HOYHBIE XKH-
BOTHBIE, 1 OOOCTPEHHBIA CIAYX JI HUX — BAXKHBIN
(paxTOp 3aIUTEL OT HEIPUATHOCTEN. MOXKHO IIPEAIIO-
JIOXKUTD, UTO AyJUOT€HHBIC CYAOPOI'U B TOM BUJE, B Ka-
KOM MBI UX HA0MIOJAEM, — 3TO «[IOOOYHBIN PE3YIBTAT>
TAKOHU CHEeLUANIU3AUUUA. MOKHO IPEIONOKUTD, YTO
AYAMOTEHHBIN NPUNAZOK (C €ro YHHUKAJIbHON (Pa3oun
«CTPEMUTENBHOIO 6€ra») — 3TO yCuJIeHHadA (110 reHe-
TUYECKUM NPUINHAM) PEAKIUSA U36ETaHUsA CUIBHOTO
HCTOYHUKA 3BYK4, 4 KATAICIICUA, KOTOPOI 3AKAHUYUBA-
€TCA TAKOU NIPUIIANOK (U /I OIIUCAHUA KOTOPOU B Ha-
CTOAIIEN CTATBE MECTA HE XBATWIO, KAK HE XBATHUIIO
MecTa 1 6osee noJpoOHOro ONUCaHus padboT 1o-
CJIEJHUX JIET), — 3TO TAK K€ IATOJOI'MYECKU YCUIICH-
Hasd peaxuus 3aMUpaHusd (KaK BAPUAHT PEAKLUU HA
OIIACHOCTD). HO 3TO npepnonoxenue, XoTsa, BO3MOX-
HO, U JOCTYIIHO 3KCIIEPUMEHTAIbHOM IIPOBEPKE, ITOKA
OCTAETCA JINIIb IPEAIONOKEHUEM.

HccnepoBanus (PEeHOMEHOJIOINU U (PapMaKkoyIo-
I'MU AYAUOTEHHOI'O IpUCTyna, nposeaeHusle JI.B.Kpy-
HIMHCKUM U €I'0 KOJUIET'dAMHU JOCTATOYHO JAaBHO, IIOKA-
34/, YTO B OCHOBE PA3BUTHUA TAKOI'O IPUIIAJKA JIE-
JKUT HAPYIIEHUE PABHOBECHUA MEXAY BO3OYKIEHUEM
1 TOPMOKEHUEM. COBPEMEHHBIE B3TJIAABI HA 3TU NIPO-
LIECCHI TOJHOCTBIO COBIAJAIOT C YUCTO I'HIIOTETUYEC
KUMH OOBSICHEHUSAMH, KOTOPBIE /1Al 3TUM ABJICHUAM
JI.B.Kpymunckuid. CiejoBano Obl CAENATh BBIBOJ, YTO
Ha/0 MHOIJA IEPEYUTHIBATD KJIACCUKOB. B

Pa6oTa BRIMOJHEHA NPH moaaep:kke Poccuiickoro ¢poHza pyHIaMEeHTATBHBIX HCCAETOBAHHI (IIPOEKT

15-04-01732).
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Audiogenic epilepsy in rodents

Poletaeva LI
Lomonosov Moscow State University (Moscow, Russia)

The main problems of experimental models of epilepsy are delineated in this article, as epilepsy is one of the most
serious human neurological diseases. The main attention was paid to the description of the so called audiogenic
epilepsy in rodents — the epileptiform seizures which develop in rats and mice of several strains in response to loud
sound. The mechanism of this phenomenon is the issue which interests both neurophysiologists and molecular biol-
ogists. The peculiarities of audiogenic epilepsy and the main results of its analysis are described. The special atten-
tion was paid to the history of Russian rat strain Krushinsky—Molodkina and the main results obtained using these
animals.

Key words: audiogenic epilepsy, Krushinsky—Molodkina rat strain.
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APXEOJIOrUf

FAUHSIHOEe cOoBepuleHCmBO
amypckoro HeoAauma

B.E.MeaBenesn

Hucmumym apxeonozuu u amuozpagpuu CO PAH (Hosocubupck, Poccus)

[IpeacTaBaeHbl PE3YABTATH U3YYEHUA KEPAMUKY IIATH HEOJIUTUYECKUX KyabTyp Huknuero Ilpunamypbsa, HOABUBIIECHCA
Kak Hurje B Poccuu pano (OKo1o 14 TeIC. JIET HA34/1) U OTIUYAIOIIENCA OCOOBIM OOMIMEM U pa3dHOO6paszuem. O6a0M-
KM IDEBHEHUIINX COCYJJOB M3 OOOMKEHHOH IVIMHBI ObIM OOHAPYXEHDBI B CJIOAX HAYaJIbHOTO HEONNUTA (OTHOCHUMBIX
IIPEKIE K ME3OIUTY) OCUIIOBCKOM KYJIBTYPBI B HAMATHUKAX aca u Tocan. HaiijeH pa3gaBleHHbI COCY]] yCEYEHHO-KO-
HHUYECKOU (POPMBI € pU(IEHON NOBEPXHOCTBIO. Pa3BUTad KEPAMUKA IPEACTABICHA MAPUUHCKOH KyJIBTYyPOU PAHHETO
Heonnuta (10-9 ThIC. €T HA3a]1). Bojiee COBEPIMIEHHOE TOHYAPHOE MACTEPCTBO OBLIO Yy HOCUTENEH KOHJJOHCKON U Ma-
JIBINIEBCKOM KyJIBTYD IO3JHEN CTAJUN PAHHETO U CPEJHEIO HEOAUTA. ACCOPTUMEHT MX IIOCY/bl BECbMA MIMPOK, IOYTH
BCA OHA JIEKOpUPOBaHa. B nepruoj GyHKIIMOHUPOBAHUS B I1I03/JHEM HEOJIUTE BO3HECEHOBCKOM KYJIBTYPBI €€ CO3/aTe-
JI1 OCTABHUJIM 1TOC/E ce6s 6GOraTeHylo, 3a4acTyi0 TEXHUIECKH (PMIMTIPAHHO U3TOTOBIEHHYIO KEPAMHUKY C XYJJOKECT-
BEHHO-YTOHYEHHOHU OPHAMEHTUKOM. ITojjo6HBIE 06PA3IbI COCYAOB, HE UMEIOMMUX AHAJOTUI B HEOIUTE COCEAHUX pe-

I'MOHOB, TOUCTUHE CPOJAHU TANHCTBEHHOI (peepuu.

KiaroueBsie c1oBa: [IpramMypbe, HEOJIUTHYECKUE KYIBTYPbI, KEPAMHUKA, COCY/Ibl, ODHAMEHT, TOHYAPCTBO.

3enus U3 INIMHBL (KEpaMU-
Ka — IEPBBIA HMCKYCCTBEH-
HBINT MATEPHUAJI, BOIIONEH-
HBIN B ITOCY/I€) OKA3a11 OIPOMHOE
BJIMSHUE HA PA3BUTHC IPAKTUYEC-
KM BCEI YEJIOBEYECKON LIUBUIN3A-
LMY 110 KPAUHEN Mepe 34 MOCIE]-
Hue 13-14 TriC. 1€T. MHOTHE CIIE-
LUAJIUCTBI CYUTAIOT UMEHHO COCY-
Jbl U3 TJIMHBI OJJHUM M3 IJIABHBIX
U JTUATHOCTHYECKUX KPHUTEPHEB
OIIPEJEIECHUI HEOJIUTA — HOBOKA-
MEHHOTI'O BEKa. XOUYETCA 3AMETUTD,
YTO CErojHd Ha IUIAHETE HAUIET-
Cs HEMHOTO JIIOZIeH, HE 00/1a1a10-
MUX XOTA Obl OJHUM COCYJOM,
C/ICJIAHHBIM U3 TJIMHBL be3 u3genui u3 000XKKEHHOU
[JIMHBL (YKPALWIEHUN, UI'PYIIEK, CTPOUTEIBHOIO MATE-
puana, a B IIOCIEAHEE BpEMA AETAICH MEXAHU3MOB,
MEAULIUHCKUX IPUCTOCOONIEHNUH U IP.) TPYAHO MPEJ-
CTABUTDb HAIIy COBPEMEHHYIO )KU3Hb.

Mpuamypbe — ouar gpeBHeMLEro roHYapcTBa

o 1960-X roI0B, KOT/Id HA AMOHCKUX OCTPOBaxX Kio-
cio 1 Cuxoky (nemepa PyKyu U CKaAbHBIN HaBeC Ka-
MUKYpauBa) OblId HANJIEHA KEPAMUKA, BO3PACT KOTO-
poit okaszancsa cspime 11-12 TeIC. JIE€T, JpEBHENUIIEH
B MUpPE CYNUTANTACh KEPAMMKA, CO3[aHHASA HE paHee
7-9 ThIC. 1IeT Ha3aJ. HaujgeHHbIe B MO3AHEIICHCTO-
[EHOBBIX KYJIBTYPHBIX CIOSX AMNOHCKUX MAMATHHUKOB
0OJIOMKHU COCY/IOB OBIIN OOECIIEYECHBI PAUOYIIIEPO/ -

© Measegnes B.E., 2017

Bumanuii Ezopoeuu Meogeoee — 00Kmop
UCmopuueckux HayK, 3a6eoyroujuli cexmo-
pom mneonuma Hucmumyma apxeonozuu
u amuozpaguu CO PAH (Hosocubupcrk), 3a-
cayaceHHoill oeamensv Hayxu PD. Obaacmo
HAYUHBLX UHMEPeCO8 — dApPXeOono2us, Ucmo-
pus opesnocmu u Cpeonesexosvs Janvrezo
Bocmoxa, Bocmounoit u Llenmpanvroti Asuu.

HBIMU U30TOIHBIMU JATUPOBKAMHU (34TEM JIPYIUE CO-
CelHUE OCTPOBHBIEC MAMATHUKU C IOAOOHBIMU Ha-
XOJKaMHU YIUBUTEIBHO PAHHETO BO3PACTa OBUIN 1a-
TUPOBAHBI U MHBIMU METOAAMHU). [IepBOHAYAIBHO pe-
aKknug 60JBIIMHCTBA UCCAEAOBATENEN HA 3TO OTKPHI-
THE ObLIA CKENNTUYECKON, B IYYIIEM CAYYd€ HAXOJKHU
CUUTAJIU JIOKAIbHBIM SBJICHUEM.

Ve B 1970-X rofiax B Xo/ie paboT apxeoaoruyec-
KOTO OTpsAfia MHCTUTYTA UCTOPUHU, (PUIOIOTUHN U PU-
nocodpuu CO AH CCCP (HbiHEe MHCTUTYT apXEOJIOTUHU
u aTHOrpadguu CO PAH) B OKpECTHOCTAX AMYPCKOTO
cena Cakauyu-AJsgH ObUIM OTKPBITHL TPU MHOI'OCJIOH-
HBIX IIAMATHUKA. B UX HUKHUX CJIOSAX, OTHOCAIIUXCS
K OCHUIIOBCKOU APXEOJIOTMYECKOU KYJIBTYPE, YBEPEH-
HO 32(PUKCHUPOBAHA KEPAMUKA, AATUPyEMAs MEPUO-
gom 11-13 TeIC. teT Ha3ax. [lepBbli NAMATHUK C Ke-
PAMUKOH HA3BAHHOM KYJIBTYPHI (€€ CUUTAIN B TO BpeE-
Ms U3-32 OTCYTCTBUS B HEU U3AETUHN U3 000X KEHHONU
IJIMHBl ME30JIMTUYECKOIT) OBbLI BBIABICH HA HUXHEN
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okpanne Caxaun-AngHa. B 1975 1. Ha npoTUBOIO-
JIOKHOI, BEPXHEH, OKpAUHE CeJa, Ha yrece [acd, B oc-
HOBAHUU OCUIIOBCKOT'O KyJBTYPHOTO TOPU3OHTA BMeE-
CT€ C KAMEHHBIM MHBEHTAPEM M OCTATKAMH OYara
ObLIM HAMJJEHBl (PPAarMEHTHl HEOOBIUHOI'O COCY/A,
HE UMEBIIETO AHAJIOTOB CPEAU U3BECTHON KEPAMUKU
JanpHero BOCTOKa M CONPENENbHBIX PETHOHOB.
Briepsble OA ABYXMETPOBOX TOJIIEH I'PYHTA B CTPa-
TUrpauuecku 6e3ynpevHoi curyanuu (in situ)
B OCHIIOBCKOM «ME30JTMTUYECKOM»>* CI0€ OblIA 3ape-
TUCTPUPOBAHA KEPAMUKA — OJMH U3 OCHOBOIOIATA-
IOMUX KOMIIOHEHTOB MATE€PUATbHON 643Bl KYJIBTYD
HEOJUTUYECKOT'O BPEMEHH.

Hosple Marepuanabpl ObUIM mojydeHsl B 1980 1.
B XO/I€ BO3OOHOBJIEHHBIX Ha APEBHEM IIOCETEHUH
packomok. Hapaay ¢ pa3spO3HEHHBIMH Y€pPENKAMHU
OOHAPYXEHBI YACTH PA3/JABJIEHHOTO COCyAd. OHU 3a-
jeranu Ha rnyéune 210-224 ¢Mm 0T COBPEMEHHOI 110~
BEPXHOCTH B HIDKHEH HAJIMATEPUKOBOM MAUKE TOTO
Ke CJI0s1 (JIMTOJIOTUYECKHU CBA3AHHOI'O C IJIOTHBIMU
[JIMHAMU U CYIVIMHKAMU), YTO U HAaXOAKHU 1975 1. Oc-
TATKU COCY/JJd PA3MEIANHUCh B IPENeNaX OOMUPHOTO
YITIMCTOTO MPOKAJEHHOTIO TATHA, 0OPA30BABHIETOCH
H4 MECTE CYHIECTBOBABIIEIO HA3EMHOTO KUJINILA TH-
ma yyma. PacrmosaraBmascs CIIOMHBIM aMOP(HBIM
IJIACTOM HAnojo6ue O60JabIon 6ecHOpMEHHON Je-
MEMKN KEPAMUKA NMPEACTABIANA COO0OH elBa Pa3in-
YHUMYIO 110 IIBETY U IJIOTHOCTHU MacCy. OHa 6bl1a B OC-
HOBHOM MATKOH, CJIOBHO COCYJ] APEBHUE HE OOKUTIA-
. [Toce TIaTeabHOM NPOCYIIKHU IO/ C10EM 6yMaru
€ro (PparMeHTHl 3ATBEPJENH, U UX YJATOCh OTAEIUTD
IOPYT OT Jpyra, 4TO MO3BOJHIO PEKOHCTPYHUPOBATDH
cocyn. EMkocTs npeacrasiasina coO0M HNPOCTEHIIYIO
YCEYEHO-KOHUUYECKYIO (DOPMY TUIIA CUTYIBI™ C TIOC-
KHUM JHOM (IUIOCKOJJOHHOCTb — XaPAKTE€PHAA 4epTa
KEPAMUKU AMYPCKOI'O HEOJIIUTA). BpicoTa ero 6bu1a o
26 CM, TOJIIMHA CTEHOK U aHa 1.2-1.7 cM. BHemHss
MOBEPXHOCTDb U3JENHA MOKPHITA Y3KUMHU MAPAJIENb-
HBIMU BEPTUKAJIBHBIMU KEJIOOKAMU, BHYTPEHHAA —
TOXKe KeJOOKAMH, HO OPUEHTUPOBAHHBIMU TOPHU30H-

* [MaeonuT, ME3OJIUT U HEOJIUT — TMOJPA3AETEHUA KAMEHHOTO BE-
K4, BBIJIESIEMBIE IIPEUMYIIIECCTBEHHO 10 OCOOEHHOCTSIM KAMEHHOI
unaycTpud. B EBpasun no3aHmit najaeonuT B OCHOBHOM JaTUPYET-
cs1 mepuogoM 40—-12 TeIC. €T Ha3a/l, YTO COOTBETCTBYET KOHILY
IUIEMICTOLICHA 1O I'€OXPOHOJIOIMYECKON 1Kane. Me3onur (cpej-
HUI KAMECHHBIN BEK) OTHOCUTCA K Iepuoy ot 15-10 10 8—5 ThIC.
JIeT Ha3al. Ha Me30muT NpuxoanuTca pyoesk IUIENCTOIIEHA U TOJIO-
11eHa (COBPEMEHHON I'€OJIOIMYECKOM AMOXU — IMOCJIEHEIO HE3a-
KOHUYEHHOI'O IOAPA3AEIEHNs YETBEPTUYHON CUCTEMBI), AaTHPYE-
MBII1 BpeMEeHEM OKOJI0 10 ThIC. 1eT Ha3a/l. Hayano HeonmuTa BO MHO-
I'MX PETMOHAX OTHOCAT KO BpeMEHU 9—8 ThIC. J1eT Ha3ad, OKOHYa-
HHE €TI0 B PA3IMYHBIX IPUPOJHO-KINMATHYECKUX 30HAX IIPOMC-
XOMIIO B pazHoe BpeMms. Ha 1ore JJanpHero Bocroka Poccum, BKITIO-
yas [Ipuamypbe, — OKOJIO 3.5—3.3 ThIC. JIET HA34/1. [10/1 HAYaJIbHBIM
HEOJIUTOM IIPEIATACTCS IOHUMATh AMOXY B BO3PACTHBIX I'DAHU-
nax 14-11 TeIC. IeT Ha3a/1, KOT/a B Ky/IBType Ha (POHE ME30JINTHYC-
CKUX OPYZIUH HOSABJIAIOTCS IPU3HAKUA HEOJIMTUYHOCTH.

** Curyna — cocyz B (hopme Beapa. B Heomute M3roTaBnuBan u3
TEPPAKOTBHI, B AMOXY METAILIA YACTO UCIIOIb30BAJIACH TAKKE OPOH3A.

KapTa pacnonoxeHus OCHOBHbIX paccMaTpMBaeMblX NaMATHU-
KoB HeonuTta B HuxHem Mpuamypbe: 1 — loHuyapka-1; 2 — Ocu-
noeka-1; 3 — Tlacs, locaH; 4 — Bo3HeceHckoe; 5 — Xymmu;
6 — KoHnpoHx-Mouta, KoHpoH-LLkona; 7 — Cydy; 8 — Taxta.

TaJIbHO. Bo3pacT cocyzna, OnpeaeNeHHbld paguoyrie-
poaHbiM MeTOmOM, — 12 960+120 ner masax [1, 2].
ViK€ IpU NEPBOM METPOrpaUIECKOM AaHAIU3E KEPa-
MuKd B MHCcTHTYTE Teonorun u reopusnku CO PAH
(HoBoCHOUPCK) BBIICHUIOCH, UTO B €€ INIMHHUCTOM
TECTE UMEIOTCA NPUMECHU UCKYCCTBEHHOI'O X4paKTe-
pa (KyCOYKHU I'OPHOM NMOPOJbI 0€3 CIEJOB KOPKU BbI-
BETPUBAHUSA, OKATAHHBIC 3€PHA KBAPLId U IOJIEBOI'O
mara). ECTb B HEM TAKXKE OPTraHUKA, CJIEAbl PACTH-
TEJBHBIX OCTATKOB, JPOOIEHBIA mMaMoT*** Temmnepa-
Typa 06XKNTd MEPBOTO PEKOHCTPYUPOBAHHOTO COCY-
JJa OCHUIIOBCKOW KyJBTYpbl OblId OYEHb HU3KOU —
okono 350°C. Tlosxe KepaMHUKa M3 PACKOINOK lacwy,
BKJIIOYAsl ONMUCBLIBAEMBIM COCYJ, OBLIA IOJBEPrHYTA
TEXHUKO-TEXHOJOTUUECKOMY aHAINU3y B J1a60paTO-
pun «Mcropus KepaMuku» HMHCTATYTa apXEOJOrUU
PAH (Mocksa). brls1o, B 4aCTHOCTH, YCTAHOBJIEHO, YTO
IIPYU KOHCTPYUPOBAHUHU COCY/A MCIIOJIB30BAJICH JIOC-
KYTHBII HaJIEI, KOT'J4Ad HAa IOJAIOTOBIECHHYIO (POpPMY-
MOJI€Nb, MOKPHITYIO KAKUM-TO MATEPUAIOM BO n3be-
JKAHUE IPWIMIIAHUS K HEH, HAKJIA/IBIBAIUCHh 6ecdop-
MEHHBIE KyCOYKHU IVIMHUCTON (MAUCTOMN) Macchl. ITo-

** [Terporpaduueckuii ananmus nposeaen H.H. JJo6peroBbIM.
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Packon I B MOMEHT 3a4MCTKM CcOCyna OCMNOBCKON KyNbTypbl HA4anbHOro HeonuTa Bo3pactom 13 Teic. net. facs, 1980 r.

®parmeHT «ocMnoBcKoroy» cocypa. lacs.
®oto B.H.KaBenuHa

«0cunoBCKuit» cocyn, peKOHCTPyKLMsA aBTopa. lacs.
Mpopucoska t0.B.TaBapesoii

®oto 0.C.Measepnesoit

BEPXHOCTD U3/ENA 3ATAKUBAIN OPYJUEM C IPEOEH-
YATBIM pa6OYUM KPAEM, OTYETO OHA CTAHOBUJIACH JXKe-
1064aTO-pu@aeHON (MOJO0O6HAS TOBEPXHOCTb XAPaK-
TEPHA [JIA BCEU OCUIIOBCKON KEPAMUKM). BBIABIECHO
TAaKXe, YTO TOHYAPBI TOCENEHUA [aca IpUMeHAIN 06-
BAPUBAHUE PACKAJIEHHBIX COCYAOB (BEPOSATHEE BCETO,
B I[€JIX PUTYAIBHOT'O OUMITEHUS HOBBIX U3/ICTTUI T1e-
peJi UX UCIIOIb30BAHUEM B OBITY) [3].

CnycTa HENPOJOJIKUTEIBHOE BPEMS UCCIEAOBA-
HuA [acu OBIIM NPOJOJKEHBL. B BOCBMHM pacKomax
1 OJJHOU Pa3BEJOYHON TpaHIIEE OOMEN IUIONIA/bIO
OKOJIO 1 ThIC. M? HAMJIEH MHOTOUYUCJIEHHBIN «OCHUITOB-
CKUM» MHBEHTAPDb PA3IUYHOTO HA3HAYEHUA, 4 TAKKE
BBIABICHBI 00pa3lbl MOOUIBHBIX (POPM UCKYCCTBA
(Menkas MJIACTUKA) M YKpalmleHUA. Pa3Banbl HUIN
KPYIHBIE YAaCTH COCYJLOB OOHAPYXKUTb HE YIANIOCH,
OJHAKO OBUIO BCTPEYEHO 3HAUUTETBHOE KOJIUIECTBO
He6OoAbMUX (PparMeHTOB. OTHOCATCS OHU K HE-
CKOJIBKMUM XPOHOJIOTHYECKHUM (a3aM OCHIOBCKOU
KYJIBTYPBI, CYIECTBOBABIIEH B CAMOM KOHIIE IJIEH-
CTOLIEHA. DTO MOATBEPXKIECHO CEPUEH PAJUOYIVIEPO] -
HBIX JATUPOBOK, YKJIAJBIBAIOIIUXCA BO BPEMEHHOU
auanasoH or 12 960120 go 10 875+90 ner Haszan.
OIHOBPEMEHHO C MCCAENOBAHUEM moceneHud lacs
IIPOBEIEHBI PACKOIKHU PACIOI0KEHHOTO PAJIOM JIpY-
roro naMaTHuKa (focAH) C OCUIOBCKUM KYJIBTYPHBIM
CJIOEM, B KOTOPOM TAKKE OblIa 3a(DUKCUPOBAHA KEPA-
MHK24, BO MHOTOM OJIU3KasA TACUHCKOMU.

OTKpBITHE CTOJIb APEBHEN KEPAMHUKM HA aAMyp-
CKOM O€pery MHOTUMHU YYEHBIMU OBUIO NIPUHATO HE
cpasy. ToMbKO CHYCTA MOJTOPA-/iBA JIECATKA JIET, MO-
CJIe HAXOJJOK OO6JIOMKOB COCY/IOB B JPYIUX HMAMATHU-
KaX OCUIIOBCKOM KyJbTYphl Ha AMype (XymMmu u Ton-
yapka-1) [4], DOATBEPKAAOIMUX HAMM HUCCIELOBA-
HHSA, CIENUATUCTBI IPU3HAIHU IPOOIEMY JpEBHENIIIE-
o roH4YapcTsa Ha PoccurickoMm JlansHeM BocToke oj1-
HOM M3 NMPUOPUTETHHIX U 3HAYUMBIX B aPXCOJOTHUU.
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Hcyesnu COMHEHUs, YTO B «M€30UTE> (IEPEXOJHOM
[IEPUOJE) PErUOHA MOIIA OBITh KEPAMUKA.

OCHIIOBCKAas KY/IbIypa C 3aPOAUBIIMMUCA U YAU-
BUTEJIIbHO PAHO YKOPEHUBIIMMUCA B HEU NPU3HAKA-
MU HEOIUTUYHOCTH®, KOTOPBIE NMPOABUIUCH TAKKE
B €€ 061EeM OOIMKE U B 06PA3€ KU3HU €€ HOCUTENEH,
6bl12 00Pa3LOM NEPEAOBOU (POPMBI OBITUSA TOM 3I10-
xu. Hapajgy ¢ KepaMHUKOM, PA3HOOOPA3ZHEHIIUM Ka-
MEHHBIM HHCTPYMEHTApUEM (B TOM 4HUCJIE HUIU(PO-
BAHHBIMU OPYAUAMU), KUJIUILAMU-IIONY3EMIAHKAMU,
NIPOJAYKTUBHOU 3KOHOMHUKOH (C BBICOKOU POJIBIO PHI-
60JI0BCTBA) B HEH PA3BUBAJIOCH IPKOE UCKYCCTBO —
HETPOIrAU(EL, KPYyIaas KAMEHHASA U KEPAMUYECKAA
CKYJIBITYPA, U3BECTHBI JJAXKE YKPAIICHUA (CEPLIU, OY-
Cbl). OTU KOMIIOHEHTBI, OTPAXKAIOMIMNE MATEPUATbHYIO
1 IYXOBHYIO KU3Hb, — HAUOOJIEE JPEBHUE (MU OLHU
13 HAauOOJIeE JPEBHNUX) HE TOJIBKO B JJaJIbHEBOCTOY-
HOM PETrMOHE, HO M Ha Teppuropuu BCel EBpasuu.
OCHIIOBCKYIO KYJIBTYPY TE€IIEPb UCCACLOBATEIN HE 6€3
OCHOBAHUU OTHOCAT K IPOAYKTAM JPEBHENIIEH [IPO-
TOLMBUIN3ALUU.

Crenyer CKasarb, 4TO JIOAU (IIPEUMYLIECTBEHHO
B pae pernoHoB CeBepHOU EBpa3un) yxe B IO3/IHEM
MAJIEOJIUTE OBUIM CIHOCOOHBI MCIOAL30BATL B OBITY
U OOGXKHUI'ATb IVIMHY. DTO OTHOCHUTCH, IPEXKAE BCELO,
K U3JEMUAM, CBA3AHHBIM C MAarH4eCKUMU OOpIAfAMU
(¢purypkaM >KUBOTHBIX, YENOBEKA). [I0ABIEHNE NMEH-
HO IVIMHAHOM MOCY/JBI U €€ MOCTOAHHOE, 4 HE CIIopa-
JUYECKOE MPOU3BOJACTBO B (DUHAJIE MMANEOINUTA — HA-
YaJbHOM HEOJIUTE IPOCIEKUBAETCI B palioHax Boc-
TOYHOM A3MH, KyJa BXOAUT Takxke Huxuee Ilpuamy-
pbe [5, ¢.33]. JIIOOONBITHBIM IPEACTABIAETCS PE3YIb-
TAT UCCAEAOBAHNA INIMHAHON YAIEYKHU U3 [1AJIEOJIUTHU-
YECKOTO CBATUJIMIA BO3pacToM 14-16 Thic. et B Ka-
nosoit nemepe (FOxHbII Vpair). Y yameuku 0604 KEHA
TOJIbKO BHYTPEHHASA IIOBEPXHOCTD, IO3TOMY IIPEAIIO-
JIATA€TCs, 4YTO OHA CYKUIIA JKUPOBOU JTAMIION U OOXKUT
€€ IPOUCXOJUJ 3d CYET I'OPEHUA PACILIABIEHHOI'O
JKupa. JIErko JONyCTUTh, 4TO B NAMATHUKAX I1AJI€O/IHN-
T4 TITMHAHBIE COCY/IBI MOTJIM IIPOCTO HE COXPAHUTDHCH,
MMOCKOJIBKY HE 6BUIN 060XKEHBI [6, €.56, 60]. HacTost-
1Ie€ K€ I'OHYAPCTBO B TE€ BPEMEHA CYLECTBOBAIO
JIIIb B BOCTOYHOH 44CTU A3UU.

KynbTypHO-XpOHONOrUYECKUU BaKYyyM
M ero 3anojiHeHue

Jlo BBE/ICHUS OCUTTOBCKOM KYJABTYPHI B CTATYC HEOTH-
TUYECKOI O6IEe KOMMYECTBO KYIBTYp AaHHOM 3M0-

* HauajoM HEOoIUTA Yallle BCErO CYMTAIOT MOSIBICHUE KEPAMUKH,
TEPPAKOTOBBIX COCYIOB — CBOETO POJIA MapKepa MEPEMEH B MPO-
MU3BOJICTBEHHOM JIEATEIbHOCTH JJPEBHUX — U IPYTHE HOBAITUH B UX
HEPBOOBITHON TEXHUKE (LIIMPOKOE PACHPOCTPAHEHHE NUTH(POBA-
HUSL, IWICHYS], CBEPJICHUS U JIP., PA3HOOOPA3HBIC OPY/AUS 110 00pa-
60TKE JiepeBa). K mpU3HaKaM HEOJUTUYHOCTH OTHOCHUTCS TAKXKE
CTPOMTENBCTBO AEPEBIHHBIX JKUINIL, U3TOTOBJIEHUE JIOOK, 6OJIb-
11451 POJTb B SKOHOMHUKE PBIOOIOBCTBA, PA3HOKAHPOBOE NCKYCCTBO,
B TOM YHCJI€ OOBEMHAA CKY/IBITYPA.

XU B PEIUOHE OI'PAHUYUBATIOCH TPEMSI — MAJIBIIIEB-
CKOW M KOH/IOHCKO¥ (KOHEI| PAHHEr0 — CPeJHUI He-
OJIAT) U BO3HECEHOBCKOMN (IO3aHUN Heonur). Co-
JKUIACh CUTYAL A, B KOTOPOU MEXKAY HAUbOJIEE O3] -
HUMHU NAMATHUKAMU OCHUIIOBCKOM M HAMOOIEE PaH-
HUMH MaJIBIIIEBCKON KYJIBTYp O0OpazoBanca 6ojee
YeM [JBYXTBICAYECICTHUN KYJIBIYPHO-XPOHOIOIUYEC-
KUM BaKyyM. MOXHO OBLIO JIUIIb I'aJaTh, YEM OH 3a-
IIOJIHUTCA, HO IPOJOJLKAIOCh 3TO HEAOATO. B KOoHIEe
90-X roJj0B NPOIIJIOTO CTOJETUA U B HA4YAJI€ HbIHEI-
HEI'0 BEKA IIPU pacKonkax Ha 0.Cydy no6JU30CTH OT
cena MapuHUHCKOTO OBl OOHAPYXKEH KYJILTYPHBIN
IJ1ACT ¢ OOUIBHBIMU KAMEHHBIMU U KEPAMUUYECKUMU
HAXO/IKAMU, HEOOBIYHBIMU B CDABHEHUU C U3BECTHBI-
MU JPEBHOCTAMU HUKHETO AMypa. OHU 3aJ1€ra/In 11O]
norpe6eHHOI MOYBOI INy6KE APTEDAKTOB CPEJJHETO
U NO3/JHEr0 HEOMNUTA. MaTepuan 6blI JATUPOBAH IO
VIO PAJJUOYITIEPOJHBIM METOAOM, BO3PACT €ro OKa-
3anca 9-10 Toic. ner. ITomumo Cyudy, BeleBble KOM-
IJIEKCBl, OTHECEHHBIE BBUJY HUX OPUTHUHAIBHOCTU
1 MHOI'OYUCJIIEHHOCTU K HOBOM, MAPUUHCKOU, KYJIb-
TypE PAHHETO HEOIMUTA, OBUIN TAKXKE BBIJEIEHDl B Ma-
TEPUANAX JPYTUX HUKHEAMYPCKUX MAMATHUKOB (Ta-
kux, Kak Konpon-Iloura, Mnnoxkenrtbeska, Ilerpo-
aBa0BKA-OCTPOB U Ap.). Tak MApUUHCKASA KYJIBTYpa
CTala IATON HEOJUTUYECKOW KYIBTYPOU, OXBATUB-
el MHOTUE PAMOHBI CEBEPO-BOCTOYHOM, CpeaHEn
U I0T0-3anaguon yacrein Huxnero Ilpuamypos.
[TepBrI€ K€ UCCIIEJOBAHUSI KEPAMUKU ITOU KYJIbTY-
bl IO3BOJIMJIA BBIIBUTB PAJ OCOOEHHOCTEN TOHYAp-
HBIX TPAJUIIUI ee HocuTenen. [Ipy BCcel BHENTHEN ap-
XAUMYHOCTU €€ COXPAHHOCTD JIYYIll€ OCUIIOBCKON. DTO
IJIOCKOZIOHHBIE, Yallle IPU3EMUCTBIE, TOPIIKOBUAHBIE,
CHUTYJIOBUA/JHBIE 1 GOUYOHKOBU/IHBIE COCY/IBI IPEUMYIIIE-
CTBEHHO CPEJHUX U MAJBIX PA3MEPOB C JUAMETPOM

CkneeHHblit cocyn. MapuuHckas KynbTypa paHHero Heonuta
(10-9 Tbic. net Hazap). Cyuy.
®oT0 0.C.MepaBepnesoit
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TYJ0BA M BBICOTOM 10 32 cM. OpHAMEHT HAHOCHUJICA
B PaliOHE BEHYMKA WIM YyTb HUXKE €I'0 U HA TOPLE PA3-
JUYHBIMU TpeOEHYATBIMU mTamnamu [7]. KoHcTpyu-
pOBAHUE COCYAOB MPOU3BOJAWIOCH B OCHOBHOM JIOC-
KyTHBIM HaJIETIOM HA (POpME-OCHOBE. B 1enom rou-
YapHBIE TPAJAULIUUA HOCUTENEU MAPUUHCKON KYJIBTYPbI
60J1e€ PA3BUTHIE 10 CPABHEHUIO C TPAJUITUAMU CO3/1a-
TeJIeN OCUIIOBCKOU KYJIBTYPHL [8].

Haxojaku u3 060KEHHOU INIMHBL, KEPAMUKA OCH-
[IOBCKOM M MAPUUHCKOU KYJIBTYD HAYaJbHOIO U PAH-
HETO 3TANOB HEOJINUTA HATJIALHO JEMOHCTPUPYIOT, 4TO
Takaa cpepa NPpOU3BOLCTBEHHOM JEATENBHOCTH O6H-
TaTEIEH 6EPErOB AMypPa U €0 OKPECTHOCTEN, KAK I'OH-
4apPCTBO, PA3BUBAIACh YCTOUYUBO, XOTHA, UCXOAd U3
HAIIUX COBPEMEHHBIX IIPEJCTABICHUI, BECbMa ME[-
JICHHBIMU TE€MIIAMU. PACKONAHBI 3HAYMTEIbHBIC I1JIO-
Maau ODaMITHUKOB OT 8-10- 10 14-ThICSUYENIECTHEN
JABHOCTHU C APTE(PAKTAMU OCUIIOBCKOU U MAPUUHCKOM
KyJIbTyp. HO IpU COTHAX U THICAYAX BCTPCUYCHHBIX Pa-
300IEHHBIX OOJOMKOB MOCY/Jbl HANJEHBI UMb €1U-
HUYHBIE €/1BA LIeJIbI€ COCYABI (PA3BAJIBI), IPUHA/IEKA-
HIME MPEXKAE BCETO BTOPOM U3 YIOMAHYTHIX KYJIBTYP.
KoHEYHO, HE UCKIIIOYEHO, YTO OYAyIINE UCCAELOBAHUA
JPYrux OO'bEKTOB HAYAJIBHOI'O U PAHHET'O 3TAIIOB HEO-
JINTA U3MEHAT KOJUYECTBEHHOE COOTHOIICHUE APEB-
HocTeHr. CerofHs K€ MOKHO CHEJATh BBIBOJ: BO3HUK-
oee BeCbMa PAHO IPOU3BOLACTBO ITIMHAHOMN IIOCYABI
B [IpnaMypbe COBEPHIEHCTBOBAJIOCH B YCIOBUAX 3BO-
JIOIITMOHHOM CTA0MJIBHOCTH 6€3 KAKUX-IHU00 NoTpsce-
HUM U BAUSHUM u3BHe. M 1up Ha 60j1ee MO3JHUX 3Ta-
14X HOBOI'O KAMEHHOI'O BEK4d AMypPCKOE I'OHYAPCTBO,
HCIIO/Ib3YS HAKOILUIEHHBIN OIBIT U IIOTEHLUU AL, IOJHU-
METCH Ha CaAMBbIE€ BBICOKUE CTYIIEHU MACTEPCTBA.

TBOpEHMﬂ BAOXHOBEHHbIX rOpPlWEYHUKOB

HuuyTh HE NpEyBEIUYNUBAA, NOJUYEPKHEM, UTO HUXK-
HEAMYPCKUE HEONUTUYECKUE KYJIBTYPBI CBOUM CBOE-
o0pasueM, ApKOCTBIO U OOIIUM CO/IEPKAHUEM OTUECT-
JINBO BBIAENAIOTCA CPEAU KYJIBTYP CBOETO BPEMEHU HE
TONBKO JJAJIbHEBOCTOYHO-CUOUPCKUX PETUOHOB,
HO U HA 3HAYUTEIBHO 00Jiee OOMUPHBIX NPOCTPAH-
CTBAX, YTO NPU3HAETCSI MHOTUMU UCCIELOBATEIAMU.
Bce 3TO B MOHOM MEPE, AaXKe, MOXKET OBITh, B IEPBYIO
oyepe/b OTHOCUTCA K JOHIEANEN IO HAC MCKOIAe-
MO NPOJYKIIUH, CO3JAHHOU JPEBHUMHU AMYPCKUMU
FOH‘-IapaMI/I-FOpH_IC‘-IHI/IKHMI/I.

KepaMuka HIXKHEro AMypa BbUIECIUIEHA BPYYHYVIO
6€3 IPUMEHEHUS TOHYAPHOro Kpyra. Ho oHa no rex-
HOJIOTUYECKUM (HUCIONb3YEMBIM MATEPUATAM U CIO-
co0aM U3roTOBIEHUA), POPMANBHEIM ((POPMAM COCY-
JJOB, UX IapaMeTpaM) U CTUIUCTUYECKUM (YKpale-
HUAM, 1BETY, 06pPA6OTKE MOBEPXHOCTH U Jp.) ATPU-
6yTaM HE yCTYNA€T 3HAMEHUTON KEPAMUKE KyJIbTYDHI
AHIIA0 KUTAHUCKOTIO HEOJNMUTA U ANOHCKOTO J3EMOHA
TOTO K€ BPEMEHU.

MHOTHUE 13 HA3BAHHBIX aTPUOYTOB HAOIIOAAOTCS
B INIMHSHOM MOCY/IE VK€ KOHOHCKOI (8.5-6 ThIC. JIeT
HAa3a/]) ¥ OCOOEHHO MaJIBIEBCKOM (8—5 THIC. JIET Ha-

3a71) Kynbrypax. ITocnennsas 10 BbICJCHUS OCUIIOB-
CKOW M MAPUMUHCKOM KYJIBTYP CYATANIACH CAMOM PAH-
HEH, HO C NMOABJIEHUEM HENABHO OOJ€EE IPEBHUX J1a-
TUPOBOK KOHJOHCKOW KYJIBTYPBI IOCAEJHASA CTald
HECKOJIBKO CTApLIE MaJBIMIEBCKON. OXHAKO OCHOB-
HOE CBOE BPeMs (8—06 TBIC. JIET HA33/)) 06€ 3TU KyJIb-
TYPBl COCYIIECTBOBAIM B PAMKAX CPEJHEIO HEOJUTA
B IPE€feNax OJHOro OONBIIOrO AMYPCKOTO apeana,
HO XaPAKTEP UX B3aMMOOTHOIICHUM MOKA €lle IO~
HOCTBIO HE BBIACHEH. KOHJOHCKAS CBOUM MPOUCXOXK-
JEHUEM CBA3AHA C MAPUUHCKOUN KYJIBTYPOU, B MaJIbI-
HIEBCKOM JK€ IMPOCMATPUBAIOTCA COXPAHUBIIMECA
OCHUIIOBCKUE Tpagunuu [9)].

[TOHYApbl HEOIUTUYECKUX KOHIOHCKHUX IIOCEJIe-
HUH U3IOTABIMBAIN COCYAbl CAMBIX PA3JUYHBIX PaA3-
Mepos u ¢gopm. ITogasiadromee OOJBIINHCTBO KeEpa-
MUKH (BCero 6osee 40 ThIC. HAXOJOK, BKIIOYAs 1]€JIbIE
COCYZAB) HAUOOJNEE HUCCAECLOBAHHOIO IOCENEHUA
3TON Kynbrypbl Konpon-Iloyra 60raTo OpHAMEHTHU-
poBaHo. TunuueH opHaMEHT B pOpME POMOOB U Tpe-
YIOJTBbHUKOB, 4 TAKKE «AMypPCKad MJIETEHKd> — HEYTO
[IOXOXKEE Ha SAUCHKU PbIOOJOBHOU ceTu. Kepamuke
KOHJIOHCKOM KYJIBTYPbI IIPUCYI TAKKE YEHIyHdaThIN
JEKOP — KOMIIO3ULIMU U3 AYTOBUAHBIX OTTUCKOB, CO-
31AI0IUX UTIO3UIO PHIObEI UCHIYH.

CosmaTenyu MalblIEBCKOU KYJIBTYPH OOJIaaln
eme 60mee BLICOKMM T'OHYAPHBIM MacTEPCTBOM. MX
KEPAMHUKA — YPE3BBIYANHO LIEAPHINA U HUHPOPMATHUB-
HO €MKMI1 KOMIIOHEHT KYJIBTYPBL [JIMHAHOE TECTO, KAK
NIPABUJIO, INIOTHOE, TOBEPXHOCTH M3JACINUHA 3aTjIdxKe-
HBI, 3AI0IEHBI, HEPEAKO MOKPBITH AHTOOOM (GKUJIKUM
PacTBOPOM IJIMHBI) MK KPACHOM KPACKON. ACCOPTH-

Cocyn c¢ yewyinyatbim opHameHTOM. KOHAOHCKas KyibTypa
paHHero HeonuTa. KoHpoH-MouTta [12].
®oto B.H.KaBenuHa
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Cocyn (BbicoTa 34 cm) co cnupaneBuMaHbIM y3opom [13] (cneBa) u npopucoBka cocyaa (BbicoTa 21 €M, noka3aHa BHeLWHAs
NOBEPXHOCTb U TONWMHA CTEHKU U AHa — 0.5-0.8 CM) C KOHLEHTPUYECKUMU CUPansMu U pbibKkoobpasHbiMK durypamu. Mansi-

wesckas KynbTypa. Cyuy.

MEHT TOCY/BI MaJBIIIEBIEB MUPE, YeM YV KOH/IOHIIEB.
EcTb KpynHble ([ BAPKHU MUIIU HA OT'HE) U HEOOIb-
MIME CUTYIOBUIHBIE COCY/BL, 4 TAKXKE TOPIIKOBUIHBIE
u 6aHOYHbBIE, €CTb U dYamu. HangeHbl O6O0YOHKO-
BUJIHBIC, MAPOBUJHO-C(HEPUYECKUE, OYTBUIEBUHbIC
1 OKDPYIJIBIE €MKOCTH. [IPAaKTHYECKH BCE OHU 6OTATO
VKPAIIEHBL: JJIsI OPHAMEHTA CBOMCTBEHHO INPUMEHE-
HHE KaK OJIHOTO, TadK U HECKOJIBKUX TEXHUKO-IEKOPa-
TUBHBIX 3JIEMEHTOB Ha OJHOM COCYJAE, YTO CO3JAET
apdexTHBIE KOMITO3UIUH. K TpuMepy, HA HEKOTOPBIX
COCYZIAX, HAPAAY C peabe(dHBIM (Yalle HETATUBHBIM)
OPHAMEHTOM, OOPA30BAHHBIM PA3JUYHBIMU IITAMIIA-
MU, UMEETCS TVIOCKOCTHOM Y30D B BU/i€ (PUTYP PACTHU-
TEJIBHOTO WJIU 300MOP(HHOIO XapaKTepa, HAHECEH-
HBbIA APKO-KPACHOM WU MAJIUHOBOM KpacKou. [Tomu-
MO COCYJOB MaJBINIEBIB M3TOTABIUBANIN U3 000-
AOKEHHOW TJMHBI M JPYI'HE NPEJMETHL: NPACANLA,
MITAMIIBI-KAYaTKY, KOJTECUKU-OPHAMEHTUPHL.

B mospgHeM HeonUuTE, B NMEPUOJ CYIIECTBOBAHUS
BO3HECEHOBCKOM KYJABTYPBl (5-3.3 TBIC. JIET HA3aJ()
HUKHEAMYPCKHE TOHYAPBl HAPALY C OBITOBOHU MOCY-
JOU OCTaBUJIU IOCIE €eOS O6OraTefumyro, 3a4acTyio
TEXHUYECKU QUIUTPAHHO U3TOTOBIEHHYIO KEPAMUKY
C XYLOKECTBEHHO-YTOHYEHHON (MOPON C MUPOIO-
IUYECKUMU CIOKETAMU) OPHAMEHTUKON. ITofl06HBIE
00pa31bl U3ACTUHN MOUCTUHE CPOJHU TAMHCTBEHHON
peepun. Ocob60¥ APKOCTHIO BBIICASIETCA KEPTBEHHAS
(U1K pUTYAIBHO-OOPALOBAA) MOCYAA, PAZUTEIBHO
OTINYAIOMAACS OT TOH, YTO HUCIOJAb30BANIACh OOUTA-
TEJNAMHU HEOJUTHUYECKUX TOCETIEHUN B TOBCEJHEBHOM
JKU3HU. DTA KEPAMUKA 10 MHOTUM NPU3HAKAM 6osee
BBICOKOTO KAa4€CTB4, yeM ObITOBAasg mocyna. OHa 3a-
(pUKCUPOBAHA ITABHBIM O6PA30M B KYJIBTOBBIX LIE€HT-
pax, CyIeCTBOBABMIMX B [IppaMypbe, HAYMHAA C OCHU-
IIOBCKOM KYJBTYPHl U BILUIOTH IO 3THOTPaUUECKOU
cospemennoctu [10].

lWapoBupgHo-chepnyeckunin cocyn, OKpaleHHbIA B BEpXHeli Ya-
CTW APKO-KPaCHOW Kpackoi. Maneiwesckas KynbTypa. Cyuy.
®oto B.H.KaBenuHa

MpopucoBKa cocyaa € YeTbipbMs BONOTOOOPA3HbIMU UMK fpe-
BOBUAHBIMU urypamu. Mansiwesckas kynstypa. Cyyy.
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Kepamnuyeckoe npacnuie ¢ u3obpaxeHuem Nu4nHbl. Manbl- 06nomok cocyna ¢ n3obpaxeHuem nonosa. BosHeceHoBCKas
wesckas Kynbtypa. Cyuy. KynbTypa. TaxTa.
®oto B.H.KasennHa ®oto B.H.KasenuHa

BepxHsAs yacTb COCyAa C pe3HbiMU hUrypamMu-ayramMmm Ha Menko-

AYEUCTOM (hOHe U KPacHOM KpacKoil Ha UMAUHLPUYECKON rop-

nosuHe. BozHeceHoBckas KynbTypa. KynbtoBblit ueHTp TaxTa.
®oto B.H.KasenuHa

Yawa (pekoHcTpykums). Morna ucnonb3oBatbCs B KayecTse ®parMeHT KEpaMMUKM C HaNenHbIM U306paXKeHnem KoBa Co-
cBeTUnbHMKA. Bo3HeceHoBcKas kynbTypa. Cyuy [14]. Bbl. Bo3HeceHoBCKasa KynbTypa. TaxTa.
Mpopucoska H0.B.TabapeBsoii Mpopucoska H).B.Tabapesoi
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CkneeHHbIt cocyn CO cnefjamu pemMoHTa — OTBEpPCTUAMMU
BAO/b TpewmH. Bo3HeceHoBcKkas KynbTypa. KoHaoH-MoyTa.
3pecb 1 ganee doto B.H.KaBenuHa

PutyanbHO-00pA0BBIE COCYABI, KAK IIPABUIIO, XO-
TSl OBl YACTUYHO OKPALIEHBl KPACHOU KpacKom (OX-
poI1) pa3nIUYHBIX OTTEHKOB. M3BECTHO, 4YTO Y MHOTUX
HaPOJOB C JPEBHOCTU KPACHBIN I[BET OBLI 3HAKOM
KpPOBHU, CUMBOJU3UPOBAT CHUJIY U BOOOIIE KU3HB.
Ha oTAenbHBIX 3K3EMILIAPAX KEPAMUKH COXPAHU-
JINCh TAKXKE CJIE/Ibl YEPHOU U 6€JI0I KPACKHU.

[TpOU3BOACTBO PUTYATbHON KEPAMUKUA HEOIUTH-
YECKUX OOIIECTB HUKHEIO AMypa (PpOPMUPOBAIOCH
[I0J BAUAHUEM TPAAULUHN APEBHEIO I'OHYAPCTBA
Anonun u Kurag, KOTOpo€ NPOABUIOCH CKOpee
B TEXHOJIOTMHU, TOI'IA KAK B CUCTEME OPHAMEHTANb-

(GparmeHT cocyaa C M306paXKeHHbIM CUHKPETUYECKUM IUKOM
eHWnHbI-NnpapoanTenbHULbl. Pasnnumumbl: KOHTYP JUUYUHBI,
HOC, POT, Ha N0y TpeyroabHas GUrypa — XEHCKWU CUMBON;
rnasa — B BUAE CTUIM30BAHHbLIX GONbWEroNoBbIX pbib; pesb-
et Hag rmasamu (HagbpoBHbIe ayru) B hopme neTalieit NTULbI
(aHdac) ¢ WKMpoKo pacnpocTepTbiMU KpbiNbAMU; POMO Ha Lwee,
TPAKTyEeMbIl B apXeonorun 1 3THorpaduu vaile Kak CUMBON
COJIHLA; TIONIeHb — J1AaCThbl C MaNbLUAMK, CORAMHEHHbIMU Nepe-
noHkamu. Takum ob6pa3oM nMK oGbeguHseT u3obpaxkeHus
KEHILMHBI, NTULbI, PbIObI, CONHUA U TIONEHS.

HBIX KOMIIO3UIIUI BOIUIOTUIUCH MECTHBIM KOJIOPUT
1 apXaukKa MHUPOBO33PEHUS. [TTAaBHBIMU OOBEKTAMU
IIOKJIOHEHUSA Y HEOJIUTUYECKOI'O HaceaeHusa HuxHe-
ro [puamypses (Cyad IO UKOHOIpaUU KepaMHudec-
KHUX HAXOJOK) OBLIM pBIOA, NTHULA (COBA), TIOJNEHD,

Cnesa — wramn-kayanka. Manbiwesckas kynbtypa. Cyyy. CnpaBa — 06/10MOK YalwmW C HaNenHbIM aHTponoMophHbeiM Gapenbe-

tom. BosHeceHoBckas kynbtypa. KoHpoH-Llkona.
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BCETO HAa YTEIUICHUE IMOJYIOA3EM-
HBIX, 4 IOPOU U IETUKOM HOJ3EM-
HBIX B3UMHHUX JIOMOB-3EMJISTHOK.
OCOOGEHHO 3TO OTHOCHUTCA K OOJIb-
UM KUIAIIAM [TO3/[HETO HEOJIUTA
Ha 0.Cyuy. B HuUX, Hapsajy C He-
CKOJIbKUMHU OJJHOBPEMEHHO JIEHCT-
BYIOIIMMM OYAraMH WU OJHUM
OOJIBIIUM OYAarOM U TEIJIBIMU
CHAJTBbHBIMU SIMAMU BOKDPYI' HETO,
OblJIa B OT/ICJIBHOM CJlydae COOpY-
JK€HA OTOIMTEIbHAS CUCTEMA THUITA
KaHa*. JIIMOXO/IHbIE KAHAJIBI CJIe-
JaHBl TPUMUTHBHO U3 IJIANIEK
1 Kepjer, O6MA3aHHBIX TJIMHOM,
HO ¢ cobmojgenueM GopM U CHO-
cO00B, CBOMCTBEHHBIX IOJAOOHBIM
KOHCTPYKLIMAM 607€€e IMO3JAHETO
BpeMenu. HaWJjeHHBIN KaH, TOY-
HEE MPOTOKAH, B HACTOSIIEE BPEMS
crapume (IOYTH Ha THICAYY JIET)

3ayuCTKa OCTATKOB KaHa Ha Moy XKUAWLLA BO3HECEHOBCKOM KynbTypbl. Cyyy.

3Mes (110/103). BONBMKUHCTBO U3 3TUX PEIUTUO3HO-
MU(POTOTUYECKUX NEPCOHAKEN MOMHOCTBIO WIH 4a-
CTUYHO IPEACTABIEHB HA CAMBIX SAPKUX JIUYMHAX
1 N306pAKEHUAX HA COCYAX BO3HECEHOBCKOM KyJIb-
TypbL. [Ipexze BCEro CAeayeT Ha3BaATh MEAEBD BIOX-
HOBEHHBIX TOHYAPOB HEOJUTA — U3BECTHEUIIYIO JTH-
4nHY (CKOpee Bcero, 06pa3 KeHIMUHBI-POLOHAUAIIb-
HUIIBl, XO35HKHA HEOA, BOABl U 3EMJIN), UBOOPAKEH-
HYIO Ha 0610MKe (pazmepom 21.6x18.6 cm) cocyna
JAHHOU KyJBTYpPBI, KOTOPBIN Obl1 HaugeH Alllepe-
BAHKO U A.IT.OKIaJHUKOBBEIM y c.Bo3HeceHnckoe [11].
VHUKAQJIEH TaKXe 06JIOMOK Yallll C HAJEMHBIM Oape-
JbE(QHBIM AHTPOTTOMOP(MHBIM U300PAKEHUEM.

XO4uy OTMETUTb, YTO HOCUTEIU HIKHEAMYPCKUX
HEOJUTUYECKUX KYIBTYP TAKKE MOTIYT NPETEHAOBATD
H4 POJIb BECbMA MCKYIIEHHBIX, TOJIUHHO M300peTa-
TEJIbHBIX CTpoUTEaei )uaum,. ITocae HUX COXpaHU-
JIOCh OTPOMHOE KOJIMYECTBO OCTATKOB JKMJIBIX COOPY-
JKEHUH PA3TUYHBIX PA3MEPOB U INIYOUHBI, IO KOTOPBIM
NPOCIEKRUBAETCA IIOCTENNEHHOE YCOBEPUIEHCTBOBAHUE
X BHYTPEHHUX UHTEPBEPOB, HANPABIECHHOE NPEXKIE

Jiutepatypa / Reference

BCEX M3BECTHBIX B HAYKE AHAJIO-
I'MYHBIX OTOMUTEIBHBIX YCTPOMUCTB,
BO3BE/ICHHBIX U3 JPYTUX MaTepHa-
708 (kamus, 3emin) [1, c.255].

Heomut HUXKHEN 4acTH AMypCKOro 6accerHa
C €ro KyJBTYPAMHU, APEBHENINEN U BECbMA APKOU Ke-
PAMUKOI, APYTUMH COCTABHBIMU KOMITOHEHTAMH, KaK
MOKHO HQJICATBCS, OY/IET CO BPEMCHEM IOIIOJHEH
HOBBIMH aPXEOJOTUYECKUMHU CBHUJETEAbCTBAMHU.
Ho u ceropHs OH NPEACTABIAET COOOU OPUTHHANb-
HOE ABJIEHUE C BBIPAKEHHBIM JIOKAJIBHLIM CBOEOOpa-
3UeM B C(hepe MPOU3BOJCTBA, OBITOBOTO yKI44d, 06-
PAOB, PA3NUYHBIX CTOPOH MATEPHUANBHON U JyXOB-
HOH JKM3HU NEPBOOBITHBIX OCEHJIBIX PBIOOJIOBOB,
OXOTHUKOB, cOOUpaTenc.m

®oTo aBTOpa

* Kan — OTONUTe/IbHASE CUCTEMA B BUJIE TPYO (JILIMOXOJ[HBIX KAHA-
JIOB), CIC/IAHHBIX M3 KAMEHHBIX IUIUT (MHOIZA U3 3€MJIN) U IIPOJIO-
JKEHHBIX OOBIYHO BJIOJIb CTEH KWINIMIA. [10 TpyOaMm IUIM TEIUIBIA
BO3JYX M JbIM, IIOCTYIABIINE U3 OYara-TonkKu. [Toqo6Hbie o6orpe-
BAEMBIE HAPBI-JIEKAHKH CYLECTBOBAIN Y HACEIEHNA I0Ta JJaIbHETO
Bocroka Poccun, Kak CUUTAET Psaji UCCIIEAOBATENEH, C PAHHETO JKe-
JIe3HOro Beka (2400-1500 neT Hazag) 4O 3THOrpapuIecKou co-
BPEMEHHOCTH (B SKWINIAX HAHANUIIEB Ha AMype KaHBI OBbLIH
U B IIEPBbIE fecaTuneTus XX B.).
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Clay perfection of the Amur Neolithic

V.E.Medvedev
Institute of Archeology and Ethnography, Siberian Branch of RAS (Novosibirsk, Russia)

The article represents the results of investigation of the ceramics of five Neolithic cultures of the Lower Amur
Region, which appeared nowhere else in Russia that early, about 14 thousand years ago, and it is characterized by
a special abundance and diversity. The fragments of the ancient vessels from hardened clay were discovered in the
layers of the Earliest Neolithic (formerly attributed to the Mesolithic Age) of Osipovo culture of Gasia and Gosyan
sites. There was found a crushed vessel of a truncated-conical shape with a corrugated surface. Ceramics of the
Maryinsk culture of the Early Neolithic (10-9 thousand years ago) is more advanced. The potter’s skills of Kondon
and Malyshevo cultures of the end of Early — Middle Neolithic were even higher. The variety of pottery was very
wide, almost all of the findings were decorated. In the period of functioning of Voznesenovskoye culture in the late
Neolithic the ancient tribes left a rich, often technically filigree ceramics made with artistically refined ornamenta-
tion. These samples of vessels that do not have analogies in the Neolithic of neighboring regions are truly akin to
a mysterious extravaganza.

Key words: Amur region, Neolithic culture, pottery, vessel, ornament, pottery-making.
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OXPAHA NPUPOADLI

Iparegusi rumaaailckoro megsegs

kauauaarel 6uonorudeckux Hayk C.A.Komuun', K.H. Tkauenko', B.I.FOaun?, A.FO.Oner-

HUKOB', I'IT.CanpKkuHa’

"HHcmumym 600HbIX U IKoN02UuMecKkux npoorem /JBO PAH (Xabapoeck, Poccus)

‘Qedepanvrulli HAYUHbBLL YyeHMpP Ouopa3Hoobpasui HazemHoli ouoms. Bocmounoi Asuu ABO PAH
(Braousocmorx, Poccus)

'06Be0unennan oupexyus JA1a3o06cKo02o 20Cy0apcmeennozo 3anogeoHurxa umenu J.I.Kanaanosa
U HAUYUOHAABLI020 napra «3068 muzpa» (c.Jlaso, lIpumopcruil kpaii, Poccus)

B 2015 u 2016 rr. Ha 1ore JanpHero Bocroka Poccuu mpousonuia Macurrabuas NpupopaHas Karactpoda, CBA3aHHAs
C AHOMJIBHBIM HEYPOKAEM OCEHHUX KOPMOB I'MMANIANCKOTO Measeas (Ursus thibetanus). MacCOBbIE€ BBIXO/bI I'OJIO/I-
HBIX JKUBOTHBIX B HACEJIEHHBIE ITYHKTHI IPUBEJIU K JIMMAHAIIMU 3HAUUTENbHON YACTH MONYJISIIIAU 3TOTO BUJA. Briep-
BBIE€ B MCTOPUU U3YUEHUS TUMATANCKOTO MeJBEAS B Poccuu Ha6M10/1a11MCh OO/IPCTBYIONINE 3UMON ME/IBEXKATA U B3POC-
JIbIE 0CO6H, (PUKCUPOBAIUCH MHOI'OYUCIEHHBIE CJIydan I'uOelu KMBOTHBIX OT MCTOIeHUs. [Ipogokammuecs 3aro-
TOBKHM JIDEBECHUHBI B KEJPOBO-UIUPOKOJUCTBEHHBIX JIECAX YCYI'YOJAIOT HETATUBHOE BO3/JAEHUCTBUE NIPUPOJHBIX (PAKTO-
POB, YTO OCJIOKHACT NEPCHEKTUBY JAJTbHCHUIIECTO CYIECTBOBAHUSA MOMYIAIMU I'MMANANCKOTO MeiBeIs B Poccun.

KiaroueBbie CI0BA: TUMANANCKUI MEIBEAb, KEJPOBO-IUPOKOJUCTBEHHBIC JIECA, MUTPannud, CUXOT3-ANUHb, XEXIIUP.

umanancku mensens (Ursus thibetanus) eue

B HEJaBHEM IPOILJIOM ObUI IIUPOKO PACHPOCTPa-

HEH B IOpHbIX secax IOxnoin, IOro-Bocrounon
n Bocrounon Azun. B nacrodmee Bpemsa U3-3a CBesle-
HHA JIECOB U HE3AKOHHOU OXOTBI 3TOT BHUJ OKA3AJICH
IIOJl YI'PO30M MCYE3HOBEHUA B OOJBIIMHCTBE 4aACTEMN
CBOEI'O apeasa, NPEACTABICHHOIO TEIEPb MHOXECT-
BOM H30JIMPOBAHHBIX Yy4acTKOB. Ha 1ore [lanbHero
Bocroka Poccun, B 30HE KeAPOBO-IIHUPOKOJUCTBEH-
HBIX JIECOB, OOUTAET CAMBIN CEBEPHBIN MOJBU/J] I'MMA-
JIAYICKOTO MejBens — yccypuiickuil (U.thibetanus
ussuricus). Hanbosee MHOrOYMCIEHHAA €TI0 IOMyJId-
uug Hacenger xpeber Cuxord-Anuub (IIpuMOpCKuit
Kpall U I0KHbIE PAOHBI X26aPOBCKOTO Kpas). 3HAUU-
TEJILHO MEHBIINE M0 IUIOMAJN OY4rd OOUTAHUSA CYIIE-
CTBYIOT B IOTO-3aIaJIHON 4acTu IIpuMOpPCKOTO Kpas
U Ha sieBoOepexbe AMypa (XabapoBckuil Kpau, EBpent-
CKasl aBTOHOMHAs 00J1ACTb, I0T'O-BOCTOYHASA OKPAHUHA
AMypckot 0611.). Kpome Poccun yCcCypuncKui MoABU]
B HEOOJBIIOM KOJUYECTBE BCTpevaercsa B CeBepo-
Bocrounom Knutae 1 na Kopenckom m-ose.

TecHas 3BOJMIOLIMOHHAA CBA3b CO CTAPOBO3PACTHBDI-
MU KOPEHHBIMU JIECAMU U MTOJTYAPEBECHBIN 00PA3 XKU3-
HU [TO3BOJIWJIN TUMAIANICKOMY MEABEAIO CYIECTBOBATD
B YCJIOBUAX CYPOBBIX MHOI'OCHEKHBIX 3UM U COCEACTBA
C TAKUMU ONACHBIMU JUIS HETO XUITHUKAMU, KAK TUTP
n Oypblil MeaBeab. JyIna AepeBbEB, KOTOPLIE TMMa-
JIAICKUE MEABEAY UCIIONb3YIOT 3UMOI B KAUECTBE O6€p-
JIOTH, OAHOBPEMEHHO CJIYKAT UM YOCKUIAMH IIpU
POXAEHUHU TOTOMCTBA. CEMENHBIE I'PYIIIBI U MOJIO/bIE
0CO0OU IPOBOAAT B HUX JI0 IOJIYTOJA, B3POCIBIE CAM-
IIbI — OOBIYHO Ha 1-2 Mecs1a MEeHbIIIE.

B nepnopn 3UMMHEr0O CHA y MEJIBEJIEN CHIKEH yPO-
BEHb MeTA00MM3Ma. JKU3HEAEATENBHOCTD OPTAHNU3MA

© Konuyun C.A., Tkauenko K.H., IOxgun B.T., Onernukos A.IO.,
Canpkuna I, 2017

00€eCTIeYnBAETC BOBJICUEHUEM B OOMEHHBIE NTPOIIEC-
CBl BHYTPUIIOJOCTHBIX U ITOJKOXKHBIX KUPOBBIX OTJI0-
JKEHUU. HaKamIMBaIOTCA OHU B OCEHHUI NEPHOJ 32
CUET TAK HA3BIBAEMBIX HAXKHMPOBOYHBIX KOPMOB —
B OCHOBHOM OPEXOB Keipa KOpeNuckoro (Pinus ko-
raiensis) M Xenyaeu Ay6a MOHTOIBbCKOTO (Quercus
mongolica). OT UX YpOXKas 3aBUCAT NIUIIEBAsA CTPATE-
I's JKUBOTHBIX OCEHbIO U YCIICIIHAA 3UMOBKA.

CrenuanaucTel, U3y4aBIIne MEBENEN HA oTe [lab-
Hero BoCTOKa, NpUIIIA K BBIBOJY, YTO I'MMAIANCKUI
MEJIBEIb HECPABHEHHO JIydle 6Yyporo nNpucrocodieH
K JKU3HU B KEAPOBO-MIMUPOKOJUCTBEHHBIX J1ecaX [1, 2].
biaroiapst CmoCO6HOCTU J1A3aTh 1O JIEPEBbAM I'MMa-
JIAVICKUU MEJIBEAb HAYMHAET AKTUBHO IOEJATD XKEy-
U 1 OPEXU 34 MOJIMECALIA JO UX CO3peBaHMUA. Broc-
JIEJCTBUM 3PEJIBIC KEIYAU IOJHOCTBIO OCBHIIAIOTCS,
4 CIE/ble NIMIIKU KEAPA B OTJEAbHBIE I'OJBI IIPOYHO
VIEPKUBAIOTCA HA BETBAX, IO9TOMY Yy MEJBELCU-APE-
BOJIA30B IBHOE MPEUMYIIECTBO, HAIPUMED, TIepe] OY-
pBIM MeABEAEM WM Ka0aHOM. TakuMm 0Opa3oMm, jjaxe
B HU3KOYPOXAUHBIE I'OJbI TUMATANCKUE MEJIBENU YKE
K HA4aJ1y OKTAOPS OBIBAIOT XOPOLIO YIIUTAHBL U 3aJI€-
raloT B 6€pJIoru 0 BBIIAAEHUSA IEPBOIo cHera. OpHa-
KO B IIOCJIEAHUE I'OABL MBL CTAIU CBUJETEIAMU HACTO-
AMIEN TPATEAUU I'UMATANCKUX MEBEIEN.

B nnopoHomenun Kejgpa KOPEUCKOro OTYETIUBO
MIPOCIEKUBATUCH YETBIPEXJIETHHUE IIUKIBL: HA TOJ 60-
IaTOIO ypoxKasi NIPUXOAUINCD /1B I'OJJd CPEAHEIO WU
HU3KOI'O U OJUH — C IOJHBIM HEYPOXKAEM OPEXOB.
Paz B pecarunerve Ha6I0/aI0Ch HUCKIIOYUTETBHO
OOMJIBHOE MJIOAOHOMEHHUE, TOCIE KOTOPOTO IMUIIKU
COXPAHAJINCDH HA JEPEBBAX JO CEPESUHBI—KOHIIA JIE-
Ta caeaywomero roja [3]. Jydé MOHI'OJBbCKUH, BXOJs-
UM C BBICOKOM JOJEN y4aCTUS B COCTAB KEIPOBO-
MUPOKOJTUCTBEHHBIX JIECOB U OOPA3YIOMUN YUCTHIE
HACAXK/JEHUA, NPAKTUYECKH €XKETOAHO OO0ECIEUYnBaI
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KENYAAMU JECHBIX OOUTATENECH.
Toabl ¢ OJJHOBPEMEHHBIM HEYPO-
JKAEM KEIDOBBIX OPEXOB U XKEIY-
JEN CIy4aauch KpanHe pejgko. Ko-
HEYHO, HENOCTATOK OCHOBHBIX
KOPMOB MEJIBE/JU MOTYT BOCIOJI-
HUTDb IJIOAAMHU JIPYIUX PACTEHUI
(MaHPYKYPCKOI'O Ope€xa, JICIIUH,
3JIEYTEPOKOKKA, APaIUHU, BUHO-
rpaga, 6apxara, 6OAPBINIHUKA, JU-
KOI A6JIOHM, MUIMOBHUKA, JUIIBI
U Ip.), HO U OHU HE KAXKABIU T'OJ
HUMEIOTCS B JOCTATOUHOM /I MEJI-
BEJICH KOJIMYECTBE,

Bo Bropoit nonosune XX B. Ha-
YAJIUCh MACHITA0HBIE 34TOTOBKU
JAPEBECUHBI KEAPA, OOBEMBI KOTO-
PBIX HEYKJIOHHO HApacTalIu [0
koHIa 1980-x ropos. bonee 90%
IJIOWAZAN KEJPOBO-ITUPOKOIUCT-
BEHHBIX JIECOB MOCTPAJANIH OT py-
60K U (PAKTUYECKU YTPATWIH J10O-
MUHHUPYIOIYIO POJIb CPEAU JIECO-
Hacaxaenn Cuxora-Annna [4]. B atux necax u cen-
4aCc NPOJOJKAIOTCI UHTEHCHUBHBIE JIECO3aTOTOBKU.
B nocnennue Ba fecaTuieTus B 06’beMe BhIPpy6aeMOort
JPEBECUHEI 1y 3aHAT OAHO U3 MEPBBIX MeCT. KopeH-
HBIE JPEBOCTOM CMEHHUIMCh MO3AWYHBIMM HACAKIE-
HUSIMU C 6OJBITUMU miromagamMmu MOJIOJHAKOB 1M MCJI-
KOJINCTBEHHBIX JIECOB, UMEIONMUX OTPAHUYCHHBIC MH-
IIEBBIE PECYPCHI A1 OOIBIIMHCTBA )KUBOTHHIX. BMecTe
C OOIIUM CHUKEHUEM OMOMACCHI KOPMOB B TPAaHC(HOP-
MUPOBAHHBIX JI€CAX HAPYIIUIUCh €CTECTBEHHBIE IJUK-
JIBl IVIOJJOHOIIEHUS Keapa U Ay6a. B npeo6pasosaH-
HOM YeJIOBEKOM cpejie OOUTAHNA TUMAIANCKUN M€ -
BE/Ib CTAJI OCOOEHHO YA3BUM IIepe/] PA3IUUYHBIMU IPU-
pOIHBIMU 6eACTBUAMU. Hanboee spKo TParudecKue
MOCJAEACTBUSA HEYPOXKAEB OCEHHUX KOPMOB IPOSIBU-
auceh B 2015 1 2016 1.

MeaBeAn-MUrpaHTbI

Tumanatickue meapeau, Haceasomue CUXoT3-AJIMHbD,
TOJIBKO B OAHOM MECTE€ HUMEIOT TEPPUTOPUAILHYIO
CBA3b C HEOONBIIUMU MOMYJIALUAMU 3TOTO BUjA B Ce-
Bepo-Bocrounom Kurtae (B npoBuHIMN X3UMYHI3AH).
C poccuiickoyl CTOpOHBI 31O xpeber CTPEIbHUKOBA
(KparHui 3anagHeIl OTPOr CUXOT3-AJNHA, BHITAHYB-
MIUHCA BAOJb P.YCCYPHU IO I'PAHUIE MEXAY Xa6apOB-
CKUM U [IpUMOPCKUM KpasMU I0KHEE YCTbd P.BUKUH),
C KUTANCKON — Xpe6eT BanpAamanb. OTH TOPHBIE MAC-
CHUBBI PA3/ICJIEHBI TOIBKO p.Vccypu. XpebeT CTpeabHU-
KOB4 UCTOPUYECKU UI'PAJ POJIb MUT'PALTUOHHOTO MOC-
Td, 10 KOTOPOMY KPYIIHBIE MJIEKOIIUTAIOMIUE IIEPEME-
mWaIuCch Mexay Cuxors-Anunem u Banppamanem. C ce-
BEpaA U I0TA K XPEOTY MOACTYNAIOT OCBOEHHBIE PABHU-
HBI, IUPOTEHHBIE YOHAKA U BTOPUYHBIE MEIKOJINUCT-
BEHHBIC JIECA, IJI€ TMMAJAVCKUN MEJBEAb MOCTOSHHO
He oburaer. 91a 061aCTh, MUPUHON OT 10 10 20 KM, 3a-

Xpeber CTpenbHUKOBA — panoH MUrpauuu rumanainckux megsenein B 2015 r.

KJIIOUEHA MEXAY P.YCCYypU HA 3amaji€ U JUHUAMU XKe-
JIE3HOU JOPOI'M U ABTOMArucTpanu XabapoBcK—DBia-
JUBOCTOK Ha BOCTOKE. 3/1€Ch K€ PACIIOIOKEHBI MHOT'O-
YHCJIIEHHBIE HACEJIEHHBIEC IIYHKTBI, CAMBIE KPYIIHbIE U3
HUX — I.bukuH (buknHCKkuil p-H Xa6apOBCKOIO Kpast)
n noc.Jlygeropck (IToxapckunn p-u IIpuMOpCKOTO
Kkpas). Ha HeKOTOpOM yaJieHUH OT rOCyAapCTBEHHOM
I'PaHULB IPOXOAUT JTUHUS UHXKEHEPHO-TEXHUUECKUX
coopyxenuit (UTC) B Busie CTONOOB C pAaMU KOJIO-
4ell IPOBOJIOKH, KOTOPYIO MEJBEAH MIPEOJONEBAIOT O€3
ocoboro TpyzAa. Ha npoTHUBONONOKHOM (KUTAHCKOM)
6epery Yecypu HaxoauTcs IKaoxa.

B 2015 r. Ha 6osbLIEl YACTU ApEAIA ITUMANANCKO-
ro MeaBess B Poccum GBI HEYPOXKAN OCEHHUX KOp-
MOB, U YK€ B KOHILIE JIETA 3BEPU CTAJIU IIEPEMEILATCA
B IOUCKAX NHUIMMU. BOonHAa MUTIpanny, HAYABIIENCA
B cepenuHe aBrycra Ha xpebre CTpeabHUKOBA, OCTA-
HOBMWJIACh B OCBOCHHBIX YE€JOBEKOM IIPUI'DAHUYHBIX
palfoHax, BKJIIOYas CaMmble OOJIBIIME HACEJIECHHBIC
MYHKTBHI, IJI€ B TEYEHUE HEJEIN 0OPA30OBAIUCH MACCO-
BbI€ CKOIIJIEHUS THUMaJIAMCKUX MEJIBEICH.

B Xa6apoBCKOM Kpae OCHOBHON MHUI'DALIMOHHBIIN
IIOTOK T’MMAJIANCKUX MEABEJEN PA3HOIO 11014 U BO3Pa-
cra (HEMAJIO CPeAu HUX ObUIO CAMOK C CEroJIETKAMU
1 MOJOJIBIX 3BEpPEH) MPOXOAMUI y MOJHOXbI XpeobTa
CTpenbHUKOBA B IOJHMHE P.BUKUH, HA JIEBOM 6epery
KOTOPOU PACIOJOXKEHO C.JIECONMIbHOE, HA IPABOM —
I.buknH. TOMOJHBIX XKUBOTHBIX NPUBIEKAINA IIPUYCA-
JeOHBIE CaZbl C IUIOJJOHOCAIIMMU I'PYIIAMU U A6JI0HSA-
MU, BUHOTPAJHUKH, ACEKU HA YACTHBIX HO/BOPBIX
1 CBAJIKU IHIIEBBIX OTXOAOB. MejBeau 06Caen0BaIU
OKpyKalomue XpebeT AyOOBBIE PENKU U CKIOHBI CO-
IIOK, OCTABJIASA KOPMOBBIE «'HE3/ad» HA OTAE/IbHBIX CJIa-
6OIJIOOHOCAMIUX AePEBbIX. OCOOEHHO AKTUBHO 3BE-
pU IITYPMOBAJIN MACEKHU, PACIIOJOKECHHBIE B JIECHOMN
30HE, U IYEJIOBOABL OBLIN BBIHYX/JEHBI CIIEIIHO BBIBO-
3UTD Y/IbU B HACEJIEHHBIC TYHKTHL
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OkpawuHa r.bukuHa.

KopmoBble «rHesfa» (3anombl BeTBeil fyba), caenaHHble ru-
mananckum measenem (okpauHa r.bukuHa, ocenb 2015 r.).

3pech u panee ¢oto C.A.KonynHa

JKurtenu JleCONMMABHOTO CTANNA PETYAAPHO 3aMe-
YaTb NEPEIUIBIBAIOMINX PEKY MEABE/EIN U HEPEJKO TIpe-
CJIEAOBAIN UX HA MOTOPHBIX JIOAKAX. Tak, 23 asrycra
B MO/IOOHOM CHUTYAlIMU OKAa3aJaCh MEJBEAUIA C ABYMS
MEIBEKATAMU, OJJUH U3 KOTOPHIX, YXOAA OT IPECIEO-
BAHM, BEIOPAICA Ha OEPET B uepTe cena. Tam ke 5 Cen-
TA6pA COTPYAHUKHU MONUIAUA 3ACTPEIUIN MEBEJUILY,
4 CIIyCTA HECKOJBbKO AHEN ObUIM OOHAPYKEHBI TPYIILI
€IIe JIBYX B3POCJBIX MeJBeeH (IPpUYEM Yy OJJHOTO U3
HUX OBUIM OTPE3AHBI JANBl U BBIPE3AH KEIUHBINA Iy-
3bIpb). COITIACHO OIPOCAM, C TPETHEU AE€KAbl ABI'YCTA
JIO CEPEIUHBI CEHTAOPS B C.JIECONUIBHOM OBLIO YOUTO
He MmeHee 10 ruMaaficCKuxX MeJIBE/ICH.

CKomIeHHEe XKUBOTHBIX 0OPA30BANIOCh U HA BOC-
TOYHBIX OKpaMHaX I'BUKHHA, I7le YaCTHBIE MOABOPBS
1 JIa4HBbI€ YYACTKHU MEPEMEKAIOTCA € 3a6POIIEHHBIMU
CaJlaMU U OTOPOJAMH U TPAHUYAT C MOKPBITHIMHU MEJ-
KOJIUCTBEHHBIMUA U JYOOBBIMU JIECAMH CONKamu. Ha
y4acTKe (pefepalbHON aBTOTPACCH Xa0apoBCK-Bia-
JUBOCTOK, OTMOAIONEM C BOCTOKa TI.DUKUH, HpHU
CTOJKHOBEHUU C aBTOTPAHCIOPTOM MOTIHMOIU HE Me-
Hee mecTu measeeh. ITo3quum Beuepom 1 ceHTsaops
aBTO(YProH CO6HUI B3pOCAOro camud. CTpagaHus 3Be-
pA, MOJYYMUBIIETO MHOTOYUCIEHHBIE TIEPETIOMBI YETIO-
CTEN, TO3BOHOYHUKA U 34JHUX KOHEYHOCTEH, IPEKPA-
TWJI BBICTPEJ COTPYJHUKA OXOTHajJ30pa. depes He-
CKOJIBKO YaCOB OYKBAJILHO B 3TOM K€ MECTE 110/]] KOJIe-
CAMH ABTOMOOMIA TTOT'UO 2.5-JIETHUI CaAMEI],

WHorjga meBeieit HabM04a1u Ha OOPBIBAIOEMCS
K aBTOTPACCE CKATUCTOM CKIOHE. Tak, 27 aBrycra noj
OJTHUM U3 CKaJIbHBIX BBICTYIIOB VKPBIICA HCIYTaB-
MUHACA IMyMa aBTOMOOMJIEN MOJYyTOPAroJOBaJbIi
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ME/IBEKOHOK. [IOMOYb 3BE€PIO BBI3BAJIUCH COTPYJHUKHU
MYC, npubpBIIKE HA MOXKAPHOM aBTOMOOMIE, 060-
PYAOBAHHOM HOABEMHON CTpenou. Havartyio ObLIO
OIEPALUIO IO «CHACEHUIO> XUBOTHOI'O, BOBCE HE
HYKI4BHIETOCA B CHACATENBHBIX MEPAX, OCTAHOBUII
NIPOE3KABIINI MUMO COTPYAHUK OXOTHAA30p4. Pa3o-
I'HAB IOpe-Clacareieid, CoOpaBmUX TOJIY 3E€BAK
1 KOJIOHHY aBTOMOOUJIEH, OH MOCIEMWI Ha OYepPe-
Hoe 4YIT ¢ yuactueM mensensa. MeaBeKOHKA JKe HE OC-
TABUWIN B IIOKOE€ — MECTHBIC KUTEINU CTOJKHYIN €Ir0
CO CKaJIBl IPU NOMOWM JJIMHHOIO Iecrta. Béiusu
noc.Ilepenecoxk, pacinoa0KEHHOTO Y KEJIE3HOU 10PO-
I'M B 7 KM K CeBepy oT I Buxuna, 24 asrycra u 16 cen-
TA6PS ABA MEABES OBIIN 33ABIEHBI 3JIEKTPOBO30OM.

[MManancKue MeABEJU MO CBOEN NMPUPOJE OYEHD
OCTOPOIKHBI, IO3TOMY MOBEJEHUE OOIBIIUHCTBA MUT-
PAHTOB YAUBIAJIO — OHHM CIOKOHHO IEPEMEMIAINCH
B JHEBHOE BpEM{, IIOPOU HE PEATUPOBAJIU JAXKE HA
6pocaeMble B HUX KAMHHU WU BBICTPEJBI IOJ| HOTH.
[TpuMeuaTenbHO, YTO 34 MOJATOPA MECAlA NpeObiBa-
HUSA B HACEJICHHBIX IIYHKTAX BUKMHCKOIO p-Ha MeaBe-
JY HU Pa3y HE HAIIAIU HA YyeJoBeKa. K coXalIenuIo, OT-
HOIIEHUE JIIOJEN HE BCETAd OTIMYAIOCH A€KBATHOC-
TbIO. Beyepom 7 ceHTA6pA OTABIXABIIMI B JIECOMOTIOCE
I.buKMHA B3POC/IBIN CaMell, IOTPEBOXKEHHBIN JIIOJbMHU,
6pocuncs 6exaTb 4epe3 Oropojbl, HO OBII PAHEH
B JKMBOT, 4 3aT€M JOOUT MECTHBIMM JKUTEIAMHU. DTOT
MEABEAb OTINYAICA MUPHBIM ITOBEJEHUEM U B TEue-
HHUC IBYX HCICJIb HpI/IXO/II/IJI KOpMI/ITbCH Ha HpI/IyCH-
JEOHBIE y4aCTKM, HE BBIKA3BIBAS AIPECCUM K JIIOAAM.
Jpyroro Mejsejs 3acTpeauan 13 ceHTa06ps BOCHHBIE
HA TEPPUTOPUU BOMHCKOHN 4ACTU I'OPOAA.

Ecny coceacTBo € B3POCABIMU MEABEAAMU 6ECIO-
KOMJIO HACEJIEHHUE, TO K MEABEXKATAM MHOTHE (OCOOEH-
HO KEHIIUHBI U JE€TU) OTHOCUIUCH JOOPOKEIATEID-
HO — UX [IOJKAPMJIUBAJIU U OllEKAIU. B HOUb HA 8 CEH-
TA6Ps NOTYTOPATOJJOBAJIBII ME/IBE-

Cxema r. BUKKMHA, HA KOTOPOM KPAacHbIMM TOYKAMMU OTMeYeHbl
MecTa perynspHbix BCTpeY rumanaickux mefpefei B aBrycre—
ceHTabpe 2015 .

Ha npOTHBONONOKHON CTOPOHE XpebTa CTpesb-
HUKOBA JI€Cd, KOTOPBIX NPULEPKUBAIOTCA MEABEIH,
CMEHAIOTCA OTKPBITBIMUA NPOCTPAHCTBAMU U OOIIHP-
HBIM BOJOXPAHUIHUIIEM. 3€Ch B TPETLEN JJEKA/LE AB-
I'yCTa MEJBEJU MOCEMIAJIM YACTHBIE ITOJBOPLSA, MacCe-
KU U JauHble yuacTKU B PejocveBKe, bnarosemeHke,
Haropuow, Hukurtoske. Haubosnee HanpsKeHHAs CU-
Tyauus CI0XUIACh B moc.Jlygeropck. Yrpom 21 aBry-

JKOHOK Pa30PUJI HECKOJIBKO VIIbEB
Ha MACEKE OJHOIO M3 TOPOJCKUX
NOABOPUHN. /ITHEM OH OTJBIXAN B TE-
HU PACKUJUCTON TI'pyLIH, PaCTy-
men y 3a60pa B cocejHEM 3a0po-
LMICHHOM /JBOpE. MeJBEKOHOK HE
obpaimag BHUMAHUS HA CTOSIIUX
32 3200poM JIIOJIEH, TOJHSJICSH
JIMIIb IIPU HAIeW IOIBITKE IPHU-
6J1M3UTHCA K HEMY U, IIPOIJIA yepes
BBICOKHUE 34POCJIU IIOJIBIHYU, CKPBLI-
Cs HA IPYI'OM KOHIIE OrOpoOja.

B HECKOJIbKO MEHbIIEM YUCIIE
3BEPU 3aXO/JUIHU B Apyrue cena bu-
KUHCKOTO p-Ha (Ilymkuno, boiio-
B0, IToKpOBKY, Bacuibesky, JIonua-
KOBO, Ilepenecok, OpeHbyprcxoe).
Ha oxpawnne c.JIepMOHTOBKA MeJi-
BEJULA C ABYMS MEJBEKATAMU JOJI-
roe Bpemsa oburana BOJU3U CBAJI-

KU, PACIOJIOKEHHOU PAJOM C BO-
MHCKOM 4YaCThIO M ABTO34IIPABOY-
HOM CTAaHIIHEMN.

06cnefoBaHne menBepA-camua, youtoro Ha oropogax r.bukuna (7.09.2015).

®ot1o A.}0.0neitHnkoBa
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Yoexuuie meaBexoHKa (camka), youtoro cobakamu (7.10.2015,
c.HaropHoe, Moxapckuit p-H, Mpumopckuii kpai).
®oto C.A.KonuuHa

CT4 BO JJBOPE MATHUITAKHOIO JOMA, CTOSAMIETO HA OK-
paune Jlyueropcka BOIU3U IOTO-3aMaJHOTO Oepera
BOJOXPAHW/ININA, IPU CTOJKHOBEHUH C ME/IBE/IEM
OCTPaAaI My)KUMHA. HEKPYIIHBINA 3BEPDb, YKPBIBIINII-
cq moji 6aJTKOHOM 332 OOMIMPHBIM HAJUCAJHUKOM,
6pPOCHIICS HA HETO, KOI7la OH BBIXOAWI U3 MOIbE3/A
BMECTE C COHAKON. YKYCUB UENOBEKA 32 PYKY, MEABEAD
ybexan. Yepe3 HECKOJNBKO 4aCOB C TEM XKE 3BEPEM,
CHPATABIINMCSA HA 3TOT Pa3 MOJ TEIJIOTPACCON HA 32-
pocmeM KyCTApHUKOM IyCTBIpE BOJM3W aBTOCTAH-
[UH, CTOJKHYJICSA MACCAKUP aBTOOYCA. [TIOTpEBOXKEH-
HBII1 3B€Pb COUJI YETOBEKA € HOT U TOXKE CKPBLICH.
3aMETHUM, UTO NPEJHAMEPEHHO HA YETOBEKA IUMa-
JANCKUE MEABEJM HHUKOIZIA HE HAOPACBIBAIOTCA,
U B JIOJJOCJICTBE OHU HE 3aMedeHbl [5]. Hamazenue
B HACEJIEHHOM IYHKTE MOKET IPOU3OUTH U3-34 CTPa-

X4 U CTPECCOBOIO COCTOSHHUS 3BEPS, OKA3ABLIEIOCH
B HENPUBBIUHON 06CTaHOBKE. OH MOXET BOCIIPUHATD
YEIOBEKA, NMPUONU3UBIIEIOCA HA KPUTHUYECKOE pacC-
CTOSIHME, KAK ONACHOCTb. HeKBanmu@UIUPOBAHHBIE
JEUCTBUA IO OTHYIMBAHUIO MejBenen B Jlyueropcke
BIIOJIHE OJKU/1A€MO IIPUBEU K €II[€ HECKOJIBKUM Tpare-
guam. Corpyanuku MYC 1 nOMULUM NPECIEAOBANN
JKUBOTHBIX HA aBTOMOOWJIAX C CUPEHAMH, NOIUBATU
13 NOXKAPHBIX OPAHACIONTOB. TaKkue JEUCTBUS TONIBKO
YCUIMBAJIY MAHUKY U 6€3 TOIO HAIIYTAHHBIX 3BEPEN.

[Mo3guuM BedepoM 26 aBrycra B JIyueropcke me-
CTHBIM JKATEJIEM OBLI YOUT MEJBEKOHOK, PAHEHHBIN
MOJIUIEUCKUM U3 TAOEIBLHOI'O OPYKUL. YTPOM CIENY-
IOIEro JHA Ha OEPEry BOJOXPAHMINIA COTPYAHUK
[OJIMLIMU PAHUJI U3 IIHUCTOJIETA B3POCIYIO CAMKY, I10-
CJIE€ YETO CTAJ NIPECAEROBATH 3BEPA. MejBeauia 6po-
CUJIACh HA HErO, IOBAJIW/IA HA 3€EMJIIO U YCIIEAA YKY-
CHUTDb 34 HOL'Y, IPEX/EC YEM €€ 3dCTPEIUIN OJOCIIEB-
Iue MOJUIIEHCKHUE.

TakuMm 00pa3oM, B KOHIIE ABI'YCTA — CEHTAOpE
BOMM3M Xpe6Ta CTPENBHUKOBA CIOXKUIACH KATACTPO-
(uueckas cuTyanud, K KOTOPOM NPUPOAOOXPAHHEIE
Cl1yk6b1 Xa6apOBCKOro u IIpUMOPCKOIo KpaeB OKa3a-
JIUCb COBEPIIEHHO HE TOTOBBL Ilonmasuiue B 6€y Ku-
BOTHBIE HYX/JATUCh B KBAIN(PUIUPOBAHHON IOMOIMIU
creuuanucToB. Ho eIMHCTBEHHON OTBETHOU MEPOH,
NPUHATON NPOMUABHBIMU TOCCTPYKTYPAMU, CTAIU
MEPONPHUATHA IO PETYIUPOBAHNIO YUCIEHHOCTH. MHU-
HUCTEPCTBO IPUPOAHBIX PECYpCcOB XaOGapOBCKOI'O
Kpasi 3KCTPEHHO YBEJIUYUIO KBOTY HA OTCTPEJI I'MMa-
JIAUCKOTO MeJBeAs Ha 57%. OaHako odUIIUaIbHASL
CTATUCTUKA MUHUCTEPCTBA y4/Id TOJBKO IATb MEJBE-
JI€N, U3BATHIX B BUKMHCKOM p-HE B PAMKaX KBOTHI.

MoxHO OBLIO HE npuberatb K KpanHEN Mepe
1 MHOI'MX KMBOTHBIX CIIACTH, OTJIIOBUB CIICLIUAJIbHbI-
MU KJIETKAMHU C MOCJIEAYIONUM BBIIYCKOM B 6oiee
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6J1aTOINOJIYUYHBIX JIECHBIX parioHax. KineTrkamu ¢ npu-
MAaHKOU U NaAdIOWEN ABEPLEH Mg U3BbATUA <«IIPO-
6JIEMHBIX> MEJBEJEU YCIEIHO IONb3YIOTCA CHELNA-
JUCTBlL MHOTUX CTPaH. MeJBEXAT, HE MPECTABIIAB-
mux OGOJBIION OMACHOCTH JJIA HACEIEHUA, MOKHO
OBIJIO OTJABAUBATH C IOMOIIBIO CETEM M OOJIBIIUX
CAYKOB, 4 TAKXKE 06€3/IBIKUBAS TPAHKBUIN3ATOPAMU.
Ho VopaBneHUs OXOTHUYBETO XO34HCTBA Xa6apOB-
CKOro ¥ IIpUMOPCKOTO KPA€B YCTPAHUIUCH OT peElIe-
HHUA npobaeMbl. OHA 6bLIA MEPENOKEHA HA MECTHBIX
JKUTENEH, KOTOPbIE OBUIM BBIHYKJEHBI YHUYTOXATbH
ME/BEAEU-MUIPAHTOB HA I1ACEKAX U IPUYCAJEOHBIX
yuactkax. Cyas 1o BCeMy, OOJBLHIMHCTBO 3BEpEH,
HE YCIEBMUX HAKONUTb HEOOXOJUMBIX /U1 3UMOBKU
JKHUPOBBIX OTJIOXKEHUN U YUTHU B JIEC, OBUIH YOUTBHI.

K koHIly CeHTAOPA CUTYalUsd B HACETEHHBIX ITYHK-
TaxX CTaJad BBIIPABAATLCA. JIMIIb OTAENbHBIE YIIENEB-
LIME B3POC/BIE OCOOU U MEJBEXKATA IIPOJOJLKAIN OC-
TaBATHCA BOIU3U KWIbs YenoBeKa. OJUH U3 JIETEHDI-
IeN HAXOAWJICA HA NMONIEYEHUN XKuTeael c.Haropuo-
ro (oxpecrnocru Jlygeropcka). Ha okpaune JauHoro
Yy4aCTKa OH YCTPOUJ yOEKUIE-HOPY MOJ Ky4el My-
copa. 7 OKTA6pPA 3TOT MEJBEKOHOK IOIMO B CXBATKE
¢ cob6akamu. OCMOTPEHHBIN HAMU JIETEHBII (CAMKA)
UMEJ HU3KYIO YIIUTAHHOCTD U Becus 19 xr. I[Tox mKy-
PO HA IIee MEJBEKOHKA OBbIIA OOHAPYKEHA PEZUHO-
Badg MyJd OT TPABMATHYECKOI'O IHUCTOJETA, — OJHU
JMIOAW 3200TUIMCh O AETEHBINIE, JIA APYIUX K€ OH
CTal1 OO'BEKTOM KECTOKOI'O pa3piedyecHus. biarogaps
I'PYIIIIE MECTHBIX AKTUBUCTOB EIIE JIBYX ME/BEXKAT
noj JIy4eropCcKoM yJaJoCh OTJIOBUTb U BEPHYTH
B jeC. OTJENbHBIX /ICTECHBIIICH HAOMIONAIN B TPAHU-
Yamux ¢ Xxpe6ToM CTPENbHUKOBA HACENEHHBIX MTyHK-
TAaX Y JJAYHBIX [TOCENIKAX 10 HA4Ya/Id AHBAPA.

OTKypa wnu mepBepun?

Ha 3TOT BOIIPOC 4O CUX IIOP HET YETKOr'O OTBETA. MEbI
HE UCKJIIOYAEM, YTO OCHOBHOU 4aCTBIO MUTPAHTOB ObI-
JI1 3BEpH, NNIOKUHYBIIME XpebeT Banpgamanb. Hauano
MACCOBBIX IOABJIEHUN MEABEAECH B HACEIEHHBIX ITYHK-
TaX 10 BPEMEHU COBHIAIO ¢ OOWIbHBIMU JIMBHEBLIMU
JOXIAMU, IPOWEAINMHU B IPUI'PAHUYHBIX C Poccueit
nposunuuax KHP. Hapsagy ¢ OTCyTCcTBUEM €CTECTBEH-
HBIX KOPMOB IIPUYUHOU MUT'PALUH, BO3MOKHO, CTAJIO
MOATOIJIEHHE YACTH MECTOOOMTAHUHN MEJBECH, I0-
BPEXJCHUE JOXIEM U BETPOM AKTUBHO IIOCELIAEMBIX
HUMU [IOCA/IOK 3€PHOBBIX Kynbryp. Coob1enus o nepe-
xo/ax Mmeasenen n3z Kurag nHa teppuropuio Poccuum
B paitoHe xpe6ra CTPENbHUKOBA MOCTYNAIU U3 Pa3-
HBIX HE3ABUCUMBIX UCTOYHUKOB: OT O(PUIIEPOB IIOTrPa-
HUYHBIX 34CTAB U )KUTENEN IPUTPAHUYHBIX PAHOHOB.
COrJIACHO OIPOCHBIM [JJAHHBIM, Y4dCTKH I'OCYHApCT-
BEHHOI I'DAHULBI B 30HE OTBETCTBEHHOCTH OJHOM 3a-
CTaBBl 34 OJHY HOYb IIEPECEKAIN 10 17 MeaBeen.
O¢unuanbHele JaHHBIE YNPABICHUN MOTPAHUY-
HOM CJIy’KObl Xa6apOBCKOTO U IIpUMOPCKOTO Kpaes
HOCHJIM HECKOJBKO MHOU xapakrep. Tax, B Iloxap-
CKOM p-He [IpUMOPCKOro Kpas B aBI'YCTE U CEHTAOPE

NOTPAHUYHUKAMHU ObUIO 3aduKCUpOBaHO 90 nepexo-
JnoB MeaBeseit uepes nuauio UTC co croponsl Kuras
u 111 nepexonos co ctopoHsl Poccun. B bBukunckom
p-He Xa6apOBCKOTO Kpas 34 aBI'YCT U CEHTAOPD 3ape-
TUCTPUPOBAHO 99 mepecedyeHuil MeJBEeAAMU T'OCy-
JAPCTBEHHOU rpaHulipl co cToponsl KHP. O ToMm, Ha-
CKOJIBKO 3TH HU@PBI OTPAKAIOT PEATBHYIO KAPTUHY,
CYIQUTDb CJIIOXKHO.

K cOXxaneHuIo, MOJYyYUTh KAKUE-TUOO CBEJEHUSA
OT KMTAUCKHUX KOJUIET HAM HE yJan0Ch. Bo Bpema mu-
Ipalyuyu CpeAcTBa MaccosBoy uHdopmanuu KHP mne-
PUOJUYECKU COOOIMANIN O MEABEJAX, IIEPEIIBIBAIO-
mux Yccypu co Croponbl Poccuu. B oKpecTHOCTAX
r.Kaoxs 6eper peku 6bU1 060PYJOBAH CHEIUANIbHBI-
MU AHIIJIATAMU, TPEAYIPEKTAOMUMHA O BO3ZMOKHOM
MOABIEHUH 3BEPEN. 3[1€Ch K€ COTPYAHUKN IIPUPOO-
OXPAHHBIX CJIYKO OTJOBUJIU HECKOJIBKO MEJBEXKAT.
MeaBeau NUTANIUCh HA KYKYPY3HBIX MOJIAX, PA30PAIU
MACEKU. B OKTAOpE HEKPYNHBIA MEJBEb OBUI yOUT
B 3JJaHUU OAHOM U3 IMKOJ I.7Ka0Xx3.

Be360543HEHHOE OTHONIEHUE K YENIOBEKY U AHTPO-
IIOT€HHBbIM JIaHJmadTaM, HaOaoasmeecs y 00Jb-
MUHCTBA MHUI'PAHTOB, BO3MOXHO, C(POPMUPOBATIOCH
Y ’KUBOTHBIX B IIPOLIECCE GIU3KOTO COCEJCTBA C JIIOJIb-
MU Hd KUTAUCKOHN CTOPOHE. B I'YCTOHACEIECHHBIX pali-
oHax Cesepo-Bocrtounoro Kurass MeCTOOOUTAHUSA T'U-
MAJANCKOTO MEABEJA MEPEMEKAIOTCA C OOIMUPHBIMU
CEJIbCKOXO3ANCTBEHHBIMU YIO/ABSIMH, KyJad MEJBEAU
BBIXO/IIT KOPMUTBCS.

Tak wau MHAYE, MACCOBOE CKOIUICHHE T'HMMasaii-
CKHUX MEJBEEN B HACEJIEHHBIX IYHKTAX U CENbCKOXO-
3SCTBEHHBIX YIOAbAX, HE3ABUCUMO OT TOTO, TPAHC-
IPAHUYHOE 3TO MEPEMENEHUE WIN NOABUAKKA ¢ CH-
XOT3-AJIIMHA, CBUJETEIbCTBOBAIO O IPUPOJAHOM O€ji-
CTBUU. BBIHYXK/JEHHAA KOHILEHTPAIUSA KUBOTHBIX
NPUBEIA K UX MaCCOBOU rubEIHN, 4TO, HECOMHEHHO,
CK434JIOCh HAa YUCJIEHHOCTU I'PYNIUPOBKU I'MMalai-
CKOTO M€JIBEJIl, OCOOM KOTOPOI CTAJIM MUTPAHTAMU.
Hcropuueckue (PakTbl MACCOBBIX NEPEMEIIECHUI T'M-
MaJAMCKOTO MEJBE/iI C TEPPUTOPUM MaHBWKYPUHU
(KHP) onucansl erme B 1960 I. UMEHHO ISl 3TOTO T€O-
rpapuyeckoro parioHa. OHMU TaKKe OBUIA BbI3BAHBI
HEYPOKAEM OCEHHUX KOPMOB [6].

Ha conpepenbHbix TeppUTOPUAX

MpbI 00CIeIOBANIN THUIIMYHBIE MECTOOOUTAHUS I'MMa-
JIATICKOT'O MEJBES B 3aKa3HUKE «bupckuil» (bukuH-
CKUi p-H Xa0apOBCKOIO Kpas), KOTOPLIE PACIIOJIO-
JKEHBI OIM3KO K 30HE MUTPpaliuu. KOHIIEHTPALUU KU-
BOTHBIX 3/I€Ch HE OBLIO, 4 OTJEIbHBIE BCTPEUYEHHBIE
0CO6M MNUTAJUCH IJIOAAMU OapxaTa aMYPCKOI'O
(Phellodendron amurense), KOTOpble OOBIYHO MEJBE-
ou He efdar. [onogHble MeJBE/U 3aXOANIN OCEHBIO
2015 1. B HacCeJIEHHbBIE MYHKTH OOJIBIMIMUHCTBA PaKo-
HOB Xa6apOBCKOTO U IIPUMOPCKOTO KPa€B, OJHAKO
HE CTOIb MACCOBO, KaK Ha Xpe6Te CTPENBHUKOBA.

B okpecTHOCTAX Xa0apOBCKa, Ha Xexnupe (Xxpeob-
T€, OT/IEAEHHOM OT CUXOT3-AJIMHSI MaJ1000J€CEHHBI-
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MEI[ABIMIUXCA B IMOUCKAX MNUIIU.
BOo-BTOPBIX, HEKOTOPBIE MEJBEXKA-
T4 OBIIN BBIHYXK/JEHBI OTXOJQUTH OT
MEJBEAUI], U HUCKATh IHUILY CAMO-
CTOATENBHO U3-32 HEU30EKHO BO3-
HUKAIOMEN KOHKYPEHIIUU: Kpaii-
HE OIPAHUYEHHBIE ECTECTBEHHBIE
KOpMa HE BOCIOJHSNIN 3HEPTETU-
YECKUX TMOTPEOHOCTEN BCEX diIE-
HOB CEMbU OJJHOBPEMEHHO. B-Tpe-
TBUX, IIPU BBIXOJIC B AHTPOIIOTECH-
HbIC JTAHAMAQTH, B CTPECCOBOU
CUTYaIlUU, CEMENHBIE I'PYIIIBI MOT-
JI1 PACIalaThCA 6€3 BO3ZMOKHOCTH
MOCJIEAVIOMEr0 BOCCOCAMHCHU.
U ecnu B 1eCy MEJIBEKOHOK CIIOCO-
6€H JIETKO OTBICKATb MEABEAUITY 11O
Clely, KOTOPBIM XPAHUT €€ 3amMax
B TEYEHHUE HECKOJIbBKUX CYTOK,

MeznBexoHOK Ha npuycage6Hom yyacTke (19.10.2015, noc.TepHeit, MpumMopckwii kpait).
®oto M.H. Tpombiko

MM, YACTUYHO OCBOECHHBIMU PABHUHHBIMU IIPOCT-
PaHCTBAMMU), CYLWIECTBOBAJIA IIOJTHOLCHHAS IIOINYJIA-
U T'UMaJIAMCKOI'O MEJABEs IOJ OIeKOoM bomabiie-
XEXIUPCKOTO 3aMOBCHUKA M 3aKA3HUKA (pegepab-
HOI'O 3Ha4eHus «Xexuup» [7]. B rogsl HepocTaTKa ec-
TECTBEHHBIX KOPMOB MEJBE/IU 4KTUBHEE BBIXOJAT
C OXPAHAEMON TEPPUTOPUU K OKPYKAIOIUM €€ d4-
HBIM Y49aCTK4M, MACEKAM M HACEJECHHBIM IYHKTAM.
B 2015 r. 3Ta JIOKAJAbHAA I'PYIIIUPOBKA MEBEACH 110-
HECAa 60bIINE TOTEPU. 3BEPU HACTOUYMBO MOCEILA-
JIU MYCOPHBIE CBAJKHU U JIAYHBIE YYACTKU CEJI, PACIO-
JIOKEHHBIC Y CEBEPHOI I'DAHUIIBI 3AII0BEJHUKA. B Te-
yeHue oceHu 2015 I. COTPYIHUKU OXOTHAA30Pa U3b-
s B Xa06apOBCKOM p-HE 11 ruMananiCKux MeABECH.
23 aBrycra OHU yOMJIM MOJIOJOTO MEJBE/S B MOABATIE
JIBYX3TA)KHOTO KaMEHHOrO soMa B c.Cepreeska (Xa-
6apOBCKHUIT P-H).

29 aBrycra npu CTOJKHOBEHUM C MEJBEJEM I1OCT-
pajan MyxK4uHa B 1oC.MyxeH (p-H nMenu Jlazo Xaba-
POBCKOIO Kpast). KOpMUBIIErocCs B 34pOC/IAX BUHOI'PA-
J1a 3Beps 3aMeTunu aetu. OJIMH U3 MECTHBIX KUTENEH,
OY/ly4H B COCTOSIHUU OIIbSIHEHUS, BOOPYKUBIIMCh MAJI-
KO, pEIINJI IPOYYUTD MEJBE/IS, B PE3YJIBTATE YETO I10-
JIY4WJI PBAHBIC PAHBI YXa U HOL. Yepes3 Tpu AHA MeJ-
BE/Ib OB 3ACTPEJICH HA OKPAMHE MOCEJIKa COTPYIHU-
KaM{ OXOTHAJ30Pa. 5 CeHTAOPA xkutenb c.IloneTHoro
(p-H umenwu JIa30), 06HAPYKUB HA CBOEM NpUycaned-
HOM Y4Y4aCTKE KOPMMBIIETOCA HA TPYIIE MEABE/A, CTA
IIPOTOHATH 3Beps. MesiBeib OpOCHIICA Ha UYEIOBEKA,
[IOPAHWI €MY JINLO U IOBPEUII 7143,

WHTEpPECHO, UTO KAaK B 30HE MUIPAIUU, TAK U HA
OCTAJbHOU 4aCTHU apeaa, rjie 6bU1 HEYPOxKal OCEHHUX
KOPMOB, Ha6J10/1271I0Ch 6OJIBIIOE KOTUYECTBO OJJUHO-
KHUX ME/IBEXAT-CErONETOK. [IpUUMH 3TOMY, HA HaIl
B3IJIs1]], OBLJIO HECKOIBKO. BO-IIEPBBIX, B YCIOBUAX AHO-
MaJIBHOI'O I'0J10/Ja (PU3UUECKU OOJIEE CIAObIE MEBEKA-
Ta MOIJIM OTCTAaTh OT CAMOK, OGBICTPO U JAJIEKO Iepe-

TO B HACEJICHHOM IIYHKTE HAWUTH
MATb OTCTABIIEMY JJETEHBIITY IIPAK-
TUYECKU HEBO3MOXHO. B-uersep-
TBIX, 4YaCTh ME/IBEJIUIL ObIIN YOUTBL

B Xa6apoBCKOM Kpae, TOMUMO BUKUHCKOIO P-Ha,
MeJIBEXKAT /IO Hauaixa sHBapsa 2016 T. perucTpupona-
JIU B HACEJIEHHBIX IIYHKTAX BAzeMcKkoro, umenu Jlaso,
Hanaiickoro u Xa6apoBCKOro panoHos. B ITpumop-
CKOM Kpae, KpOM€E OKPECTHOCTEN JIyueropcka, BCTpe-
Yl OJJUHOKHUX MEJBEXKAT ObUIM HAUOOJIEE OOBIUHBI
B cenax Kpacnoapmenckoro, JajibHepe4eHCKoro, 9y-
I'yeBCKOTro U CacCKoro paioHOB. TOJBKO B TEUECHUE
TPETHEN JAEKAABl OKTAOPS TPU MEABEKOHKA OBLIU OT-
JIOBJICHBI B I.JJaJIbHETOPCKE. 22 HOAOPSA MEABEKOHOK
IIPOHUK HA OBOIIHYIO 643y B moc.Onbra. B nauvane
JeKkabps /1Ba MEJBEKOHKA O6bUIM YOUTH B CIIACCKOM
p-ue. B noc.Tepuen corpyaHuku CUXOT3-ATUHCKOTO
34II0BEJIHUKA OPraHU30BAAN OTJIOB TPEX MEJBEXKAT,
OJJMH M3 KOTOPBIX 3a0pajicd B Capall U €1 KOMOU-
KOpM. Bce MeiBexara 1nocsie okazaHus UM HEOOX O U -
MOM NMOMOIIU OBIIN BBIIYIEHBl HA TEPPUTOPUHU 32-
nosepHuka. B noc.Ilpeobpaxenue (JIa30BCKUIT p-H)
BEUYEPOM 9 OKTAOPS MEJIBEKOHOK, CIIACAACh OT COHUK,
CHPATANCA B IIOABAJIE CIECAPHOU MACTEPCKOU. Hn-
LMATUBHAA TPYNIIA U3 YACJId MECTHBIX KUTEJIEHN U CO-
TPYAHUKOB JIAa30BCKOI'O 34II0BEJHUKA HA4ajad CTPO-
UTh KJIETKY /I OTJIOBA U IIEPEAEPKKU MEABEKOHKA,
HO HOYBIO €ro yousa monunerckui. Ha okpaune
noc.3anoseHOro (6yxra Kueska, okpecrnoctu Jla-
30BCKOT'O 34MOBEAHUKA) MECTHAA KATEIbHUIA TOJ-
KapMJIMBAJIA MEJJBE)KOHKA 10 CepeJUHBI AHBAps. CIie-
LUAJIUCTHL 3AIOBEJHUKA OTMEYAJIN B 3UMHUE MECALIBI
CJIE[bl U IPYI'UX MeABeAcH. [IBa UCTOLECHHBIX ME/IBE-
JKOHKA IOCTYINWIHM B IIEHTP PEAOUIUTAIUN TUTPOB
B C.AnekceeBka (HamexxXTuHCKUI p-H) 1 IOCIE IEpe-
JEPKKU OBUIH BLIIYIIEHBI B IPUPOJY.

bBoapcrByomue 3MMON UCTOIIEHHBIE T'MMaTaN-
CKHE MEBEIH, B3POCIbIE OCOOU U MEJBEXKATA, CTAIU
CBOETO pOjJa HOBBIM (PEHOMEHOM. 32 BCIO UCTOPHUIO
U3YYEHUA I'MMAIANCKOrO MeABed B Poccum HUYETro
OJIO6GHOTO HE IPOUCXOUIIO.

64
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Ha oHe MaCcCOBOI'O YHUYTOXCHUA MEJBEJCH Me-
CTHBIM HACEJICHUEM AKTUBU3UPOBAIACH JEATEIbHOCTD
CKYIIUKOB JepuBaToB. 21 fexabps 2015 r. B ¢.Hyryes-
ka IIpuMOpPCKOTO Kpas OblIa OOHAPYKEHA KOHTPA-
GaH/Hag NapTus U3 527 J1al MeJBEJICH, TOAIOTOBICH-
HBIX JIJIS TPAHCIIOPTUPOBKU B Kuraii.

deHOMEHWIEH U TOT (PAKT, YTO OTJE/IbHBIM MEBE-
JAM-MUTPAHTAM YAAJIOCh YCIIEIHO JOXUTD 10 BECHDI
B HENIOCPEACTBEHHOM COCEICTBE C YETOBEKOM. 10 am-
pens 2016 1. B Ja4HOM TOoCeaKe BOIU3M JIyueropcka
MECTHBIC JKUTEIN ITONMAIN MEABEKOHKA-BTOPOTOJIKY
B KpaMHEN CTENEHU ucromenus. JIpyroro ocnabdieH-
HOI'O JETEHBbII HAOMIO4AIU 31eCh 28 anpeit. OTme-
YAJIMCh PAHHEN BECHOW MEABEAU U B OKPECTHOCTAX
c.JleconunbHOrO.

PannuMm yrpom 29 amnpend ¢ MeABeLEM IOBCTPE-
YaIaCh KUTENbHULA I.bukuna. Ha rpomMkue Kpuxu
JKEHIMUHBL Npubexanu aoau u cobaku. B ucnyre
Me/IBe/Ib BCKOYMJ Ha HEOOJBIIOE JJEPEBO, HO TYT XK€
CIIPBITHYJI HA 3€EMJIIO U CKPBLICA B TOrpede CTOAMETO
B 15 M IONYypa3pymIEHHOIO 320 POMEHHOr0 CTPOEHHUS
13 KEJIE3HOAOPOKHBIX MIaa. Yepe3 HECKOJAbKO 4a-
COB 34TAMBIIETOCH B Iorpede 3Beps OOE3BUKUIN
npubsBIInE U3 Xa6apOBCKA COTPYJHUKHA OXOTHA[-
30pa. OTJIOBJIEHHBIN MEJBELb OKA3AJCA CAMIOM
CTaplIe TPEX JIET. DTOTO 3BEPs PETYAAPHO HAOMIONA-
JIU TIPEJBIIYIIEH OCEHBIO BJIAJENbIBI TApaKEH, OIu-

MepnBexoHOK, CnpsATaBWMIACA B nopBane Mactepckoi. Houblo
ero yb6beT coTpyfHMK nonuuuu (9.10.2015, noc.MpeobpaxeHue,
JlazoBckuii p-H, Mpumopckmii kpait).

®oto 0.H.[pobaxa

JKAUIIME U3 KOTOPBIX PACIOAAraauch B 12 M OT 1O-
rpeba. MeiBeib IPAKTUYECKU HE 0OpaIa] BHUMAHUSA
Ha JIIOJEN M HEPENKO JIEKAT HA BO3BBINIEHUH, 060-
3peBasg OKPEeCTHOCTH. C HACTYIICHUEM TEMHOTBL OH
YXOJUJI KOPMUTBCA HA OIMKAUIIYIO MYCOPHYIO CBa-
Ky. BriosiHe BO3MOKHO, UTO B 3TOM IOTPEOE MEABEAD
U NIPOBEJ 3UMY.

MecTo oTnoBa B3pocnoro measeas-camua B r.bukune (29.04.2016); cnpaBa BHM3y — CTPOEHWe, B norpebe KOTOpPOro pacnona-
ranocb HeobbiYHOe ero yoexulle AAUMHON 2.5 M, WMPUHON 2 M 1 BbICOTOI 1.5 M.

®oTo C.A.KonuuHa
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Oburanue MejBeAeH-MUTIPAH-
TOB B HACEJEHHBIX ITYHKTAX JdXKE
MOCJIE HACTYIUIEHUS OGIAromnpusar-
HOTO BPEMEHHU TOMd CIYXKHUT KOC-
BEHHBIM MOJTBEPKACHUEM TOTO,
YTO 3TH 3BEPH INPHUIUINA HU3/AJIEKA
U IJIOXO OPUEHTHUPOBATUCH HA He-
3HAKOMOH Ui HUX TEPPUTOPUU.
He BceMm cymeBIINM 3a71€4b B 6ep-
JIOTH MEJBEJAM YIAIOCh NEPEXUTD
3uMy. Hanpumep, norudmuu 3u-
MOM OT HCTOINCHUSA HEKDPYIIHbINA
MeaBEb ObUI HAWJEH B AYILIE TO-
oJsig Ha Tepputropum JIa30BCKOTO
3AIOBEHUKA.

HoBasa karactpodca

BecHoit 2016 1. BeIIIEAIME U3 6€p-
JIOT MEeZBEU OBLIN OCIA0IEHBI I'O-
JIOJOM. B monHoi mMepe BOCHOJI-
HUTb NOTPEOHOCTh B IHUTATE/b-
HBIX BEIIECTBAX 34 CYET ECTECT-
BEHHBIX KOPMOB — TPAaBBl U JTUUYUHOK MYDABHEB —
3BEPU HE MOIJIY, TO3TOMY JETOM OHHU BHOBb CTJIU
coBepmarb Habern Ha naceku. Ho HacrosAmas kara-
CTpo(a HACTYNMJIA OCEHBIO, KOTAa B Xa6apPOBCKOM
Kpae U B HEKOTOPHIX paitoHax CesepHoro u llenr-
panbHOTO IIpUMOPBA MOBTOPUIICA HEYPOKAN KEAPO-
BBIX OPEXOB U Xeayzaeit. He yceB BOCCTAHOBUTD CHU-
JIBI TTOCJIE TONOAHOTO 2015 1., MEABEIU MOABEPIINUCH
HOBOMY HCIIBITAHUIO. YK€ B CEHTAOpe HA 1ore Xaba-
POBCKOTO Kpad CTAJIX BCTPEUYATHCA T'MMANANCKUE
ME/IBEIM HEOOBIYHOI'O OOIMKA: Yy HUX IMOYTHU IOJHO-
CTBIO OTCYTCTBOBAJ WU OBUI PEJKUM BOJIOCSIHOM IMO-
KpoB. llIepCTh COXpaHUIACh JTUIIb HA I'OJIOBE, HOTAX,
BOKPYT' aHAIBHOT'O OTBEPCTUSA U HA XBOCTE. [IuTanue
OBIJIO CTOJIb CKYAHBIM, UTO €TI0 €BA XBATAJIO HA IOJ-
JIEp’KaHUE KU3HU KUBOTHOTO.

MacumTabpl HOBOM TpareJjuu HAIJISAJAHO OTPAXKAET
curyanus Ha xpe6re Xexuup. 14 cenrabps 2016 r.
B PACIOJIOKEHHOM Y I'PAHUIBI BOIBIMIEXEXIIUPCKOTO
3a0BeIHUKA C.Ka3aKeBUUEBO OBIIA OTIOBIECHA KOP-
MUBIIAACA T'PYHIAMU HEKPYIHAsA MeJBeJuIa. Brem-
HUI BUJI )KUBOTHOT'O CBUJIETEIBCTBOBAI O €I'0 O€/CT-
BECHHOM COCTOSIHUM. Heo6X0guMO ObUIO OPTraHU30-
BATb MEPEECPKKY MEJBEJUIIB, HO €€ B TOT XK€ JICHDb
BBIYCTUIM B 3aII0BEJJHUKE HA BEPHYIO rubens. B no-
ciaeayomue 2.5 Mecsid, COIacHO O(UIIMATbHBIM
JAHHBIM MUHUCTEPCTBA NPUPOJHBIX PECYPCOB Xa6a-
POBCKOTO Kpas, TOJBKO B HACEJCHHBIX NYHKTAX
U JJAYHBIX MOCETIKAX, HAXOJASIMUXCA BOIU3U CEBEp-
HOHM OKpaMHBI 3AMI0BEAHNUKA, OBUIM U3BATH (OTCTpE-
JIAHBL WIN OTJIOBJEHBI) eme 11 rumManaicKux MejBe-
Jie! C IPU3HAKAMU UCTONECHUA U HAPYIIEHUEM BOJIO-
CAHOTO MOKPOBA. HEKOTOPBIE OCOOU OBLIN HACTOJb-
KO 0CJIaBJIEHBI, YTO IOTEPSIU CIIOCOOHOCTDb IIEpeEME-
MAThCSA U OKA3BIBATh CONPOTUBIEHUE. K cOXaneHuo,
HEOOXO/JUMOI'0 BETEPUHAPHOTO OOCIEJOBAHUS MEJ-

MecTa BbIX00B ¥ r1Genn (0TMEYEHO KPaCHbIMW TOYKAMMW) rUManaickux measepeil
B 2015 1 2016 1. B OKpeCTHOCTsAX Xxpe6Ta Xexump.

BeJICi MPOBEAEHO HE 6bUIO. TloCAeJHUN 3BEPh OBLI
yOUT COTPYAHUKAMH OXOTHAJ30Pa HA XEXIUPCKUX
jJadax 13 gexabps. Ha Tpex macekax, pacIoyoKeH-
HBIX y I0)KHOW I'DAHUIIBI 3AIIOBEHUKA, COTTIACHO OII-
POCHBIM JIAHHBIM, B T€UEHHE jeTa U oceHu 2016 .
O6BLIM OTCTPEAHBI 13 ruManaickux Meiseaen. Bono-
CAHOU MOKPOB KUBOTHBIX OBLI PEAKUM JTUOO MPAKTU-
YECKU OTCYTCTBOBAL. B COBOKYIIHOCTH 34 /IBd CMEX-
HpIX roga (2015 u 2016) rpynnupoBKa TrUManai-
CKOro MezaBens xpebra Xexuup norepsana He MeHee
36 KUBOTHBIX. VIUTBIBAS, YTO MOMYJISIITUS TUMaTai-
CKOTO MEABENS B 3AMOBEJIHUKE HACYUTBIBAJIA BCETO
30-35 ocobeii [8, 9], ecTb BC€ OCHOBAHUS NPEAIIOIIA-
raTh, UTO B HACTOAIEE BPEMA €€ COCTOAHUE PUOIIN-
3UJI0Ch K KDUTUUECKON OTMETKE.

06e3aBMKEHHAs CaMKa rMManaickoro MeABeas, OTA0BAEHHAS
B c.KasakeBuyeso (14.09.2016, XabapoBckuii p-H, Xabapos-
CKWit Kpait).

®oto OIBY «3anoseaHoe Mpuamypbex
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bepnora rumanaiickoro MefiBefifi, yCTPOEHHAsA Noj KOPHAMM ynaslueit ocuHbl B 100 M oT noc.Xexuup (Xabaposckuii p-H, XabapoBckuii
Kpai). [IByxneTHuit camel| 13-3a UCTOLLEHUA NPOCHYNCA B cepefuHe despans 2017 r. (dhoTo caenaHo Yytb nosxe — 11.03.2017).

B despane-mapre 2017 1. 4eTblpe MeABeasa ObLIN
O6GHapyKeHbl HAa Xexuupe B6au3u cesl KazakeBuueso
1 HoBOTpOMIIKOE, HEMOJANECKY OT IOC.XEXUUp U Ha
TEPPUTOPUN BONCKOBOI 4aCTU B NOC.KOP(OBCKOM.
Bce OHM 3UMOBAIM B HETUIIMYHBIX MECTAX W ITOKUHY-
Ji1 cBou yboexuma Ha 1.5—2 Mecsana paHbllie OObIYHBIX
CPOKOB U3-32 ucromeHusa. OJHOIO U3 HUX — JBYXJIET-
HEro CaMIja, 3UMOBABIIEIO IIOJ KOPHAMU YIABIICH
ocuHbl B 100 M OT OKpauHbl IOC.XEXLUP U OCTABUB-
mIero Gepsory B cepeauHe (peBpaisd, — MBI CBOEBPE-
MEHHO OOHAPYXU/IN U HAYIU IOJKAPMIUBATE. B ce-
peAnHE MapTa, HEMHOI'O OKPEIIHYB, ME/BE/b OTOMIEI
OT mocenka Ha 1.5 KM U 3a71e3 B Aymno ayba. 3seps
IIPOAOJLKAIN MOLKAPMINUBATE U 30 MapTa BEPHY/IU HA
TEPPUTOPHUIO 3AIIOBEJHUKA. DTOT MEJBEAb CTAJI OJHUM
13 HEMHOI'MX BBIKUBIIUX IIPU COAECUCTBUU JIIOJEH.

HecmoTpsa HA TO 4TO BCe 6€3 UCKIIOUEHUS TEPIIA-
mue 6eACTBUE TUMAIANCKUE MeIBEAN HA XEXLUPE —
oburarenu BOABMIEXEXIUPCKOTIO 3AMOBEHNKA U 32-
KA3HUKA «XeXUUP», OHU, K COKAIECHUIO, HE IIOTYYAIOT
JOJZKHOHM MOMOIIM OT TOCYJAPCTBEHHBIX MPHUPOJO-
OXPAHHBIX YUYPEXKJEHUN.

MacuiTabpl rHOeJU T'UMANAaMCKUX MeJBEJIeH Ha
xpe6Te XexX1up OTPakaioT OOIYIO CUTYAIIHIO, BO3-
HUKIIYIO Y CEBEPHOU I'PAHUILBI A4P€ajld 3TOI'O BUJA.
M CTOMEHHBIE 3BEPU C PEAKUM BOJOCAHBIM IOKPO-
BOM OTMEYAIUCH HA BCEM IIPOCTPAHCTBE PACIPOCT-
PAHEHUS THUMANANCKOIO MeaBeas B Xa0apPOBCKOM
Kpae. B BUKMHCKOM p-HE JIB€ B3POC/IAbIE OOJIBICEB-
mue CaMKU OBIIM OTCTPEJNSHB B C.JIEDMOHTOBKA.
Ha TeppuTOpUU PACIOIOKEHHOIO B 3TOM XK€ Panio-
HE 3aKa3HUKA «bupckui» aBa MegBes, 3a11€4aTICH-
HBIE C IOMOIbIO (POTOTOBYIIECK MO3JHEH OCEHBIO,
TAKKE UMEJIU NPU3HAKN UCTOIMEHUA U OOJIBICEHUA.
HUKAKUX IMAHCOB MEPEXUTh 3UMY y ITHUX KHUBOT-
HBIX HE OBLIO.

3pech u panee ¢oto C.A.KonynHa

WcToweHHbIt MenBenb okono Gepnoru (13.11.2016, 6acceiiH
p.bupa, BukuHckuit p-H, XabapoBckuit kpai).
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3APETUCTPUPOBAHDI JAJTBHUE 3dX0-
bl TUMATANCKUX MEJBEICH B HE-
CBOMCTBEHHBIE MECTOOOUTAHUA
(ITpuxaHKaiicKylo paBHUHY). Tax,
Ha xinagoume r.Crnaccka-JanbHero
B ceHTss6pe 2016 1. KPYIHBINA Ca-
MELl B TEYEHUE YETHIPEX AHEN MOJ-
6upan nuIy Ha 3aXOPOHEHUAX.
MeaBsenb HE PeEAruPOBAII HA JIIOJEN.
B 310 e Bpems Obl1a youTa B3pOC-
jnasg camka B c.JIpoxopsr (Cnac-
CKUN p-H). OTMEUAIUCDH BBIXOJbL
Measeent Ha [IpUXaHKaNCKYIO paAB-
HUHY U B Y€pHUTOBCKOM p-HE.
Hago OTMETHTD, 4TO IOIYIIA-
nusg O6yporo MeaBsejs B CIOXKHUB-
HIMXCS YCAOBUAX HE IIOHECHIA Ce-
PbE3HBIX NOTEPh. K Hauany 3UMBL
OCTal1aCh AKTHUBHA TOJBKO YaCTh
KPYIHBIX CAMLOB — OHU HACTOMU-
YHUBO XOAWIM 34 TUI'PAMU, NTOJIOU-
pas OCTATKU UX JOOBIUH, IIPECIIE-
JOBANIM KabaHOB, TPAOUIN TAEK-

B3pocnblit camel, 6yporo meaBeas (12.11.2016, 6acceiiH p.bupa, BukuHckuii p-H,

XabapoBckuit kpait).

B koHIe OKTAOpA YMHUPAIOMUH, YK€ HE CIIOCOO-
HBII TIEPEJBUTATLCA MEABEND OB OTCTPENAH OXOTO-
Bejamu B clllepemerneBo (Baszemckuil p-H). B Bepx-
HeMm TedeHuu p.Hemra (p-n umenu JIa3o) 3amMep3muii
B JIYIUIE JUIBl 3BEPH ObLI OOHAPYKEH OXOTHUKAMHU.
OTuaABMIUCH BBITHATDL MEJABEAA U3 JIEPEBA, OHU PAC-
CTPENUBAIN JABHO OKOYEHEBIIMUI TPYI CKBO3b CTEH-
Ky 6€pJIOTH.

B auBape B mexaypeube JypMuH-CHUIUMA IIPU
MOATOTOBKE JICJAHBL /I 3aTOTOBKU JIPOB MECTHBIE
JKUTEMN OOHAPYKUIU MEPTBOTO MeaBeAd. Ilornbmmuit
3BEPb OKA3aJICA B3POCJIION CAMKOM, BEC KOTOPOM CO-
CTABJIAJI BCETO 45 KI' BMECTO IOJA0XKEeHHBIX 90—100.

B CBS3M ¢ HU3KOU YMCIEHHOCTBIO KONIBITHBIX (Ka-
6aHa, U3I00ps) NPUBBIUHBIE MECTOOOUTAHUA CTAIU
IIOKUJATb U TUI'PBL 10 gekabps Ha OKpauHe 10oC.Xop
(p-u uMenu JIazo), B 700 M oT (epepasbHON ABTO-
Tpacchl Xa6apOBCK—BaguBOCTOK TUTPUILA yOUIa HE-
KPYIIHOI'O F'UMaJIAUCKOIO MeJBe/s. o Hadana gekabps
MeABEAb 6POIMII 32 OKOJUIIEN MTOCEIKA MO OCTPOBAM
u 6eperaM IpPOTOK B MOUCKAX MHUINH, 4 3ATEM YCTPOUI
Ha Kpalo OOPBIBUCTOIO O€pera Ha3eMHyI0 Oepiory
B BH/IE HEOONBHIOTO YIJAYOJEHUA IOJ BBITOPEBIIUM
CTBOJIOM KPYIHOTO fAceHd. O6pEUYEHHBII 3BEPD VKE HE
3200TUICH O 6E30IIACHOCTH BBIOPAHHOIO YOEXKUINA,
U CIIIIETO MEJABE/sS BCKOPE 3aMETUIN IPOXOJAUBIINE
MUMO PBIOAKH, PEMIUB HA CIEAYIONIUI IEHb YCTPOUTD
oxoty. Houbio ux onepenun turp. I[loasaenue B anT-
PONOreHHBIX JaHAMmadTAX ABYX HAUOOIEE SAPKUX
NpEeACTABUTENEN (PAYHBI KEJPOBO-MHUPOKONTUCTBEH-
HBIX JIECOB CTAJIO CBOEOOPAZHBIM MHAUKATOPOM CO-
BPEMEHHOTO COCTOSIHUS MECTOOOUTAHUM 3TUX KU-
BOTHBIX. B IIpuMopckom kpae ocenbio 2016 T. Taxke

HBbIE U3OYIIKH, ChEAANIU NPUMAH-
Ky M3 KallKaHOB OXOTHHKOB. Ha
pdypmun (Xab6apoBCKUU Kpan)
B KOHIIE HOSOpS OypBI ME/BENb
OOHAPYXHUI B JAYIJIE TPYXJIABOH JHUIBl B3POCIOTO
caMlld TUMAaJaliCKOIO MeJBEJsd, KOTOpPOro youn
n cbel. Chaefbl OTJENBHBIX CAMIIOB OYPOTO MEABEAL
BCTPEYAJUCh HA INPOTAKEHUM BCEM 3uMbl. Cpeau
NIPEACTABUTENEN 3TOTO BUA HE OBLIO 3aPETUCTPUPO-
BAHO HU OJIHOT'O CIy4as €CTECTBEHHOTO MafleKa U 06-
JIBICEHUS: BCE KUBOTHBIE UMENU UIMHHBIN U T'YCTOHU
BOJIOCSHOU IIOKPOB. [UMaIafiCKUIl M€JBE/Ab, 110 TUILY
NUTAHUSA TECHO CBA3AHHBIN C MIOJLAMH JIEPEBBLEB,
OKa3aJICs 6ONEE YA3BUMBIM.

Kto BUHOBAT U YTO Aenatb?

Karanuzatopom NpOU3OWEJMNUX B MONYJIALIUU I'U-
MaJIAMCKOT'O MEJBE/IS COOBITUM CTAJIXM MHOTOJIETHUE
pyo6KHU Kesipa U 1y6a, KODEHHBIM 06Pa30M U3MEHUB-
MHUE MECTOOOUTAHMUA KMBOTHBIX. B KpymHeimeMm
JJEBCTBEHHOM MACCHBE KEJPOBO-IMHUPOKOIUCTBEH-
HBIX JIECOB cpegnero rteyenusa p.buxkun (IToxap-
CKMil p-H IIpMMOPCKOIo Kpas), HENOCPEACTBEHHO
IPAaHMYAIIEM C pallOHAMH ONHUCBIBAEMOTO O€/ICTBUA,
B 2015 . oTMeUaICH CI1abbld ypOXKal KEAPOBBIX Ope-
X0B, a B 2016 1. — xenyzaeit. CTaGUIbHOE TIOLOHO-
HIEHUE KeJpa U 1Iy6a C JOCTATOYHBIM /IS YCIIEMIHOM
3UMOBKH ME/IBE/ICH PECYPCOM HAKUPOBOUYHBIX KOP-
MOB O0€CIIEYMUBAIOT 3/1€Ch OOMUPHBIE MACCUBBI HE-
TPOHYTLIX pyO6KaMu JecoB. IIaBmKNE, UCTOIMIEHHBLIE
n 60ApPCTBYIOMIUE 3UMOIN TOJOAHBIE >KUBOTHBIE
B JIAHHOM pAaHOHE HE BCTPEYANUCH. bosee TOoro,
B 2016 1. TONBKO HAa BUKHHE MBI PErHCTPUPOBAIN
MEJBEXKAT-CETOJETOK: ClaOblE YPOXAU OCEHHHUX
KOPMOB HE OKa34/J1 3/1€Chb CEPbE3HOTO BIUAHUA HA
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POXJEHUE U BRDKUBAHUE TOTOMCTBA. Ha cerousm-
HUU JeHb O6UTaIONmasd B 6accerHe cpejjHero bukuna
IPYNINUPOBKA TUMANANCKOTO MEJBES — CaMas MHO-
rouncnenHas B Poccun. TeM orpagHee TOT (Paxr,
yT1o B 2015 1. 31€Ch OB OPraHU30BAH HALIMOHAJIb-
HBIN NapK «bukun».

C y4eTOM HEIPEKPALAIOIETIOCH PA3PYIICHUSA ME-
CTOOOUTAHUN, UHTEHCUBHOTO OPaKOHBEPCKOTO MPO-
MBICJI4, 4 TEIEPb U PE3KO BO3POCLIEN €CTECTBEHHON
CMEPTHOCTU TMMAJAMCKOIO MEJBEAsd UCYE3deT Iep-
CIIEKTHBA COXpaHEHUs B (payHe Poccuu 1enocTHON
MOMYJIAIIUYA 3TOTO BU/A. [M6EIb KUBOTHBIX, IIPUHAB-
11as XapakTep KaTacTpogrl, CTand IOCACJHUM IIpe-
AYIOPEXIAEHUEM, TPEOYIONNUM CPOYHBIX INTOOATBHBIX
M3MEHEHNH B NOAXO/AX K IIPUPOAOTIONb30BAHUIO.
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The Tragedy of the Asiatic Black Bear

S.A.Kolchin', K.N.Tkachenko', V.G.Yudin? A.Yu.Oleinikov', G.P.Sal’kina’
Institute of Water and Ecological Problems, Far Eastern Branch of the Russian Academy of Sciences (Kbabarovsk, Russia)
*Federal Scientific Center of the East Asia Terrestrial Biodiversity, Far Eastern Branch of the Russian Academy of Sciences

(Vladivostok, Russia)

JJoint Directorate of L.G.Kaplanov Lazovsky Nature Reserve and «Zov Tigra» National Park (Lazo, Primorsky Krai, Russia)

A severe shortage of feed for Asiatic black bears (Ursus thibetanus) lead to a devastating natural disaster in the south
of the Russian Far East in 2015/16. Significant fraction of bear population was eliminated while forced to enter
human populated areas. For the first time, both cubs and full grown bears were observed awake in winter time, many
dying of starvation. Continued cutting of cedar-broad-leaved forests aggravates natural factors, dimming the future

of Russian population of Asiatic black bears.

Key words: Asiatic black bear, cedar-broad-leaved forests, migration, Sikhote-Alin, Khekhtsir.
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W JOKTOP I'€0JIOTO-MUHEPAJTOTUYECKUX HAVK B.F.KY3HCHOB
Poccutickuil 2ocyoapcmeennoiil yrugepcumem nedmu u zasa umenu UMIyoxuna (Mockea, Poccus)

B nonysspHOM O4€PKE PACCMATPUBAIOTCA IIPUMEPBI TOT'O, KAK, U3y4asd OTAEJIbHBIE 0OPA3Ibl OCAJI0OYHON I'OPHOIT 110-
POAbI, MHIUBUYAJIbHBIE OCAZOUHbIE 0OPa30BaHUs, (POPMBI OCAJIOUYHBIX TEJ, PA3PE3bI OCAJOUYHBIX TOJIII, MOKHO BOC-
CTAHABJIMBATH MEXAHU3MBI U CIIOCOGBI OGPA30BAHUS OTIOKEHUH, BBIICHUTD U3MEHEHHUS 3TUX OOCTAHOBOK B I'€OJIOTH-

YECKOM MCTOPUHU 3EMIIN.

KiaroueBbie CI0BA: TUTOJOTHS, OCA/[OYHASA TOPOAA, KDEMHH, CTUIOTUTH, MUKPOOUOIUTEHL, TYPOUJUTHI, PUQEL.

1857 1. HaYaaaCh NPOKIAJKA OABOAHOTO Kabe-

JIsl, KOTOPBII I0JKEH OB COEAUHUTD Tenerpad-

HOI ¢BA3bI0 EBpony u CesepHylo AMepuky. I1o-
CJI€ pAfia HeyAad K Hadasy aBrycra 1858 1. ero Bce xe
MPONOKUIN, ¥ 16 aBrycra KopoJsesa Bemukobpura-
nuu Buxkropusa u npesupent CHIA JIx.briokenen 06-
MEHSINCH TO3/paBUTENbHBIMU TenerpammaMiu. K co-
JKAJICHUIO, Ka0€eIb OKa3aJICI HeLoAroBeuyHslM. Ho 61a-
rojlapsi dHTY3Ua3My U HACTONYUBOCTH HHUIIUATO-
pa npoexra C.dunjga paboTel NPOAOJLKUINCH, U T10-
CTOAHHAS CBA3b ObLIA OKOHYATEIbHO YCTAHOBJIEHA
B urosie 1866 1.

K 1919 1. pynkimonuposano yxe 19 renerpadHeix
JIMHU, U UX KOJIUYECTBO MOCTOSHHO YBEIUYUBATIOCH.
A 18 HOs6ps 1929 1. IPOU3ONIIO HENPEABUICHHOE —
Ka3aJI0Ch Obl, yCTOMYMBASA CBA3b B MTHOBEHHUE OKA IIpE-
pBaynace. Mccnenosannue M BBIACHEHHWE NPUYUH KaTa-
CTPO(BI UMEIO HEOKUAHHBIN, IPUYEM OUYCHDb 3HAUU-
TEJIbHBIIN, 3(P@PEKT /11 IF€ONOTUU.

Ho npex/ie HECKOIBKO CJIOB O MOP(OJIOTUN OKEa-
HUYECKOTO JHA. HEMOCPEACTBEHHO OT Gepera B CTO-
POHY OK€aHa PACIPOCTPAHAETCA OTHOCUTENBHO IIIOC-
KO€ M TOPU3OHTANbHOE AHO. HlupuHa 3TON 30HBI
B Pa3HBIX MECTAX BECbMA PA3AMUYHA. B COBpEMEHHBIX
OKEaHAX OHA U3MEHAETCS OT HECKOJIBKUX JIECATKOB J10
MHOTHUX COTEH KHUJIOMETPOB. B mameo3oe mojoOHbIE
«AMUITAT(HOPMEHHBIE» MOPS JOCTUTATH HECKOJIbKUX
TBICAY KWJIOMETPOB. Jlajee TaKOe CPABHUTENBHO T'O-
PU3OHTAIBHOE JTHO PE3KO MOTPYKAETCA /10 TTYOUHBI
3-5 kM. IlepBas, MEIKOBOAHAs, 4aCTh HA3BIBACTCS
menb@om (aurn shelf — monka, ycrym), BTOpas —
KOHTHUHEHTATbHBIM CKIIOHOM. YKAa3aHHOE O6CTOATENDb-
CTBO — PE3KUH NEPErud MOPCKOTO AHA — YCTAHOBUII
IIPENOJABATEND Teorpauu KoJUIexa DAUHOypra,
ujneH HIoTIaHACKOrO reorpa@uyeckoro oOmecTsa,
26-neTHu X.P.MULI, KOrjia TPOBOJIXT THPOTIOTHYEC-
KM€ UCCIEOBAHUA HA PLIOOJOBHOM CyaHe «IIlakan».
SHAYUTENBHO MO3JHEE CTAIO ACHO, UTO BHEIIHAA IPa-
HHUIA mIeJb(a — KOHTUHEHTAJIBHBINA, WIX MATEPUKO-
BBIM, CKJIOH — HMMEET BA’)KHOE T'€OJOTMYECKOE 3HAUE-

© Kysnenos B.I', 2017

HUE. DTO I'PAHULA JBYX IVIABHBIX TUIIOB 3€MHOI KO-
Pbl — KOHTUHEHTAJILHON U OKEAHUYECKOM.

Touky neperuba (BepHee, INIyOUHY IEPEXO/]d MEJI-
KOBOJJHOTO HI€Ab(Pa B KOHTUHCHTAJIbHBIM CKJIOH)
JOJIIO€ BpeMs ONPEJE/IsIM PACUETHBIM IIYTEM: 3AME-
PN IJIOWAAXM MOPCKOI'O JHA OT HyJA A0 U3004Thl
200 M, 3atem — ot 200 10 400 m u 1.4. laHHBIN TEpe-
ru6 nomnajian B uHTEpBAI 0—200 M, U MOCAEJHEE 3HA-
YEHUE IPUHMUMAJIOCh 34 BHEIIHIOK I'PAHUILY IIEab()a.
Ceryac CymecTBYIOT COTHHU THICAY, CKOPEE 1AKE MUJI-
JIMOHBI TOTOHHBIX KHJIOMETPOB PA3JIUYHBIX NPODU-
Jen (aKyCTUYECKUX, CEICMUYECKUX U [JP.), KOTOPbIE
[IO3BOJISIIOT ONPEAEHITh TAYOUHYy niepernbda yxe gpax-
TUYeCKu. OKa3a70Ch, UTO B aOCOMIOTHOM OOJIBIIHUH-
CTBE c1y4aeB OHa cocrasisteT 130-135 M, XOTS UHO-
raa u goxoaut 1o 500 .

TaxuM 06pa3oM, NOABOAHLIE TPAHCOKEAHUYECKUE
Ka6enu pacnonaraloTcs Ha menb(e, KOHTHHEHTAb-
HOM CKJIOHE U COOCTBEHHO OKEAHUUECKUX PABHUHAX.

COBpEMEHHBIE OTJOXKCHUS MOKPBIBAIOT IPAKTHU-
YECKM BCE TPU 06J1ACTU OKEAHUYECKOI'O J1HA, HO €CTh
OJHO #0. [IeI0 B TOM, YTO PbIXJIbIE BOJOHACHIIIEHHbBIC
0CaJKu Ha OpOBKE menb(a OYEHb HEYCTOUYHUBHI.
[Ipy HAMIUYUU KAKOTO-HUOY/Ab BO3AECUCTBUA (TEKTO-
HUYECKOTO TOJMYKA, LYHAMH, OCOOEHHO CHUIBHBIX
HITOPMOB) OHM B3MYUMBAIOTCSA. OOpa30BaBImIAsACA CY-
CIIEH3U B BUJIE MyTHOI'O IIOTOKA CPBIBAETCS BHU3 I10
CKJIOHY, CMET4s BCE HA CBOEM IIYTU U IIPOPE3As JIOXK-
6uHbL [locneHNEe 3aAMOMHAIOTCA NPUHECEHHBIM 00-
JIOMOYHBIM MAaTE€PHATIOM, 0O6PA3ysl OOMUPHBIE KOHY-
CBI BBIHOCA.

OJHO M3 BHE3AIHBIX KATACTPO(PUUECKUX COOBI-
TUU U IPOU30ILIO B HOAOpe 1929 1. B parioHe HoJb-
mo¥ HploayHAIEHACKON 6aHKH, Y 3aa/JHBIX Gepe-
ros CeBepHOW AMEpPUKU. BOBHUKIIMA CYCIIEH3UOH-
HBII [TOTOK MOPBAJ JIEKAIUE HA JHE TelerpadHele
Kabenu. YUYUTBIBAd BPEMA NPEKPAMEHUA CBA3U IO
P43HBIM Ka0€/sM U PACCTOSHUE MEXKIY HUMU, OIIpE-
JEJIUIN CKOPOCTh NOTOKA. OHAa OKa3a714Chb OKOJIO
100 km/4gac. Ceryac 3Ta BEIUYNHA CUUTACTCA 3ABbI-
HIEHHON, HO 3HayeHusd 50—70 KM/4aC — BIIOJIHE pe-
anbHbL. OOBEM MATEPHUANIA, IEPEHECEHHOTO K MOAHO-
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JKBIO MaTEPUKOBOTO CKJIOHA B PE3YJIBTATE 3TOTO CO-
6BITHA, COCTAaBWII ~200 MJIPA M?, @ TOKPBITAS UM IIJIO-
majab — okoJyio 200 M2

[To3gHee MOJOOHBIE ABIECHUA OTMECYAINUCh U U3Y-
YaJUCh BO MHOTMX MeCTax. Hampumep, OCagKu Io-
JOOHBIX IIOTOKOB OOHAPYKEHBI B xenode ToHra Ha
rnyéune 7098 M, B ByreHBUIbCKOM Kesnobe — Ha IIy-
6une 8800 M u B xeno6e Kepmagek — Ha IITyOMHAX
9008 1 10000 M. DTO, KCTATH, TOBOPUT O BO3MOKHO-
CTH OTJIOKEHHUS OTHOCUTENBHO KPYIMHO3EPHUCTOIO
MaTe€pUaIad AJIEBPUTOBOU U NECYAHON PA3ZMEPHOCTHU
Ha 6OJBIIUX IMyOMHAX, 4 HE TOIBKO HA MEIKOBO/IbE
B IPUOPEKHON 30HE.

[Tof0OHBIE MOTOKU MOJYYWIN HA3BAHUE I'PABUTA-
LIMOHHBIX, 4 COOTBETCTBYIOMUE OTIOXKEHUA — I'PABU-
TUTOB. [loCeJHAE, B CBOIO OYEPENDb, TOAPA3ENAIOTCA
Ha TpU Ki1acca. [TepBpl — ONOJI3HEBBIE U OOBATIbHbBIC
(mojgBojHbIE) 06pasosanus (slumps, slides), pacnpo-
cTpansomuecsa Ha paccrosguue 10 400-500 kM OT Me-
CTd BO3HUKHOBEHUA. BTOpOII — BA3KUE IIOTOKU Pa3-
KMKEHHOTO MaTepHuana GOJNBIION INIOTHOCTH (Mass-
flow), KOTOpBIE B 3aBUCHUMOCTU OT KPYIIHOCTU IEepe-
HOCHMOTO MAaTe€pHala IOAPA3AEHAIOTCA HA IMOTOKU
obnoMkos (debrisflow), sepen (grainflow) u niaosbie
(mudflow). Bo BceX 3TUX NOTOKAX MJIOTHOCTb CYCIIEH-
311 OYEHD BeNMKA. OHU HATOMMHAIOT JKUJIKYIO TACTY,
KOTOpasl CTEKAET B PEXUME JAMUHAPHOTO TEYEHUSA
U pacrnpocrpanderca Ha paccroganue 1o 1000 km. Ha-
KOHELl, TPETUI KIACC — TYPOUIUTHBIE IOTOKM (tur-
bidity currents). Boga B HUX, HACBII[EHHAA B3BECHIO,
CTAHOBUTCSA TSKEJIEE, YEM BMEMAION[Asl BOJHAS TOJIIA,
1 3Ta IJIOTHAA MYTHASA MACCa € 6OJBIION CKOPOCTBIO
B PEKUME yKE TYPOYIEHTHOIO TEUYEHUSA NTEPEMEMIAET-
€A BHM3 IO CKJIOHY. JJaJIBHOCTD MOJOOHOTO IEPEHOCA
cocrasnger 1000-1500 xm.

Taxoit CHOC MaTepuana NPOUCXOJUT HE CO BCEU
6poBku 1eabda. OH OO6BIYHO UMEET OTHOCUTEIBHO
TOYEYHOE HAYAJIO, KAK IPABUIO, B YCTBAX MOJBOJ-
HBIX KAHBOHOB M HAIIOMHUHAET KaHAJ, KOTOPBIH, 10-
CTUIad MOJHOXKbA KOHTUHEHTAJIBHOI'O CKJIOHA, JPO-
OUTCA HA PSJl PYKABOB U OOPA3yET BEEPOOOPA3ZHOE
B IUIAHE TEJO — IIOJBOJHBIN KOHYC BBIHOCA (pucC.1).

B ugyuyeHun nojOOHBIX KATACTPOPUUYECKUX CO-
OBITUH CIOXKUIACH CBOCOOpPA3HAA curyauus. OTi0-
KEHUS JPEBHUX BOJHBIX IIOTOKOB BO3PACTOM
180-200 MJIH JIEeT UCCIEAOBAHBI IOAPOOHEE U IT1y0-
K€, YeM COBPEMEHHBIE 0O0PAa30BAHUS HBIHENTHUX OKE-
aHOB. JleJ10, BUAAUMO, B IOCTYIIHOCTH OO'BEKTOB. [IpeB-
HHUE OC4/IKU MPEKPACHO OOHAXKEHBI BO MHOTUX TOp-
HO-CKJIA9AThIX O0IACTAX, B TO BPEMSA KAK COBPEMEH-
HBIE CKPBITHI B INIyOMHAX OKEAHOB.

Kak MBI TOJIBKO YTO OTMETHU/H, JUTOJIOTH U3y4da-
10T HE CaMHU IPOIECCHI, 4 UX PE3YIBTATH B BUJIE ClIE-
HU(PUUECKUX TOPOJ U UX MOCIEJOBATETbHOCTEN.

[TOTOK CYCIIEH3UH, € BBICOKOU CKOPOCTBIO CITYCKA-
IOIMUNUCA BHU3 IO CKJIOHY, PA3MBIBAET IMOACTUIAIO-
mue 6onee gpeBHUE NMOPOALL. Ha MX MOBEPXHOCTHU
006pa3yI0TCA pa3NUYHbE 3HAKU TedeHUI. CMBICI
3TUX CBOCOOPA3HBIX 3HAKOB HE BCET/a MOHATEH. He-
KOTOPBIE U3 HUX HEACHBI U NOHBIHE. OHU MOJYYUIU

Puc.1. Cxema o6pasoBaHus NOABOAHOIO KOHyCa BbIHOCA C Ce-
pueit pycen u LUKAMYECKM NOCTPOEHHbIX MEXPYCN0BbLIX OTIO-
XeHuil. 1 — rpy6006IOMOYHbBIE HECOPTUPOBAHHbIE OTNOXE-
HUS NOABOLHBIX PYCEN, 2 — LUKINYECKMU NOCTPOEHHblEe TypOU-
AUTHI C TPAfALMOHHOM CIOUCTOCTbIO.

H43BAHUE TUEPOINUMOB (IO AHAJTOTUU C «HEMOHAT-
HBIMUW» KUTAUCKUMHU UEPOINIUPAME).

Ha pa3dMbITOI IOBEPXHOCTHU MOJCTUIAIOMIUX TOJII]
BHA4YaJI€ OTIATAI0OTCA OOJIEE KPYIHBIE OOMOMKH, 3aTEM
CpejHuE U, HAKOHEL, Haubosnee ToHkue. Obpasyercs
TAK Ha3bIBAEMAA I'PAJALNUOHHAA CIOUCTOCTD, KOTOPAs
XAPAKTEPUBYETCA MOCIELOBATEIbHBIM YMEHBIIEHUEM
pa3MepoB OOBJIOMKOB, CIaraloMUX MOpojbl. IIpuHe-
CEHHBIN MOTOKOM MAaTE€pHUas JOCTATOYHO OLICTPO 32-
KaHYUBAETCH, U OCAJKOHAKOIIEHUE IPOUCXONUT yXKE
IO IPYTUM 34KOHAM U 34 CUET UHOTO MaTEPUANIA. DTOT
BUJ| OCAKAECHUA HA3BIBAETCA HE(DETOUTHON CEJUMEH-
Tallue — ME/UIEHHBIM HaKOIIJIEHMEM OCOHO TOHKO-
3EPHUCTOrO Marepuana (4acTUIlad 33 YaCTUIIEH) U3
TOJNIUA BOABL. MM MOTYT OBITh HUINUCTBIE YACTHUILHL,
MEIbYANIINE PAKOBUHKH TUIAHKTOHHBIX OPrdHHU3MOB,
OOUTAIOMUX B IPUIIOBEPXHOCTHBIX BOAAX, U JIp. B pe-
3YJIBTATE IOJAYYAETCA 3AKOHOMEPHBIM HA60p MOPOJ:
3JIETAIONINE C PA3MBIBOM HA TO/ICTWIAIONINUX OTIOXKE-
HUAX I'PYOO3EPHUCTBIE PA3HOCTU CMEHSIOTCS 3HAUU-
TEJIbHO O0J€€ TOHKO3EPHUCTHIMHU, HEPEAKO TOHKO-
U TPAaBUJIBHOCIOUCTBIMU. [lepBBlE — OTIOXEHUA
MYTBEBBIX ITOTOKOB, BTOPBIE — OKEAHCKHUX BOJ. IIpu
CJIEAYIOUMEM KaTaCTPO(PUUIECKOM COOBITUU BHOBD IIPO-
HNCXOJUT B3My4YUBAHUE, 06PA3YETCs CYCIIEH3US, CTEKA-
I0Iast IO CKJIOHY, U T.JI. B UTOTE 32 MHOTHUE THICSAYEE-
TUA HAKATUIMBAIOTCS MHOTOKWJIOMETPOBBIE IUKINYEC-
KM MOCTPOEHHBIE TONIU. TaKOW KOMIIIEKC OTJIOXKE-
HUI yX€ Ha3plBaeTCA (PauumeBoil gopmanuen, Win
gaumeM. DTOT TEPMUH NPULIET U3 MECTHOT'O AJIbIIUII-
CKOTO HA3BAHUA MOOOHBIX TOJIIII.

CocraB ¢auma 04eHb PA3HOOOPA3ECH: 0OIOMOY-
HBIA (II€CYAHO-AIEBPUTO-IJIMHUCTDIN), KDEMHUCTBIN,
KapOOHATHBIN U JAp. B yacTHOCTH, B [epmanum onunca-
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Puc.2. Cxema cTpoeHus umknuta. 1 — HeCOpTMPOBaHHbIE He-
CNOUCTbIe M3BECTHAKW C 3KCTPakNacTamMu, 2 — HeACHOCNoMUC-
Tble MUKPO3EPHUCTbIE U3BECTHAKM, 3 — TEMHOLBETHbIE TOH-
KOCNOMCTbIE U3BECTHAKM C 0OUNbHBIMU MPOCIOAMU U KOHKpe-
LUMAMMN KpEMHEW.

HO IOJIOGHOE CTPOECHHUE IaKE CYIb(ATHBIX TOPOJ —
AHTUJPHUTOB. [TaBHOE YCIOBHE OOPA30BAHUA TAKUX
TOJII — HAJIMYKUE KOHTPACTHOTO penbeda, JoCTaToY-
HO KpyTOro nepern6a jiHa BOJI0eMa.

MOMIHOCTH ITUKIUTOB PA3JTHYHBI U 3aBUCAT OT
SHEPTUHU CTEKAIOMIETO NOTOKA, IPUHOCUMOI'O UM KO-

Puc.3. HuxHue anemeHTbl LUKAUTOB BEPXHEWPCKNX OTNOXEHNN

JIUYECTBA OOJOMOYHOIO MATEpUIl, ATUTEIbHOCTU
«IIOKOf» MEXAY TOJYKAMH, BBI3BIBAIOIMIUMU BBIOPOC
MAaTepHuana, u ap.

B xauecTBE MUTIOCTPAIIUU TOJOOHBIX O6CTAHOBOK
1 06PA3YIOMUXCA B HUX OTIOKEHUN MOXKHO MPUBEC-
TH BEPXHEIOPCKUE (OKCHOPA-KUMMEPUIKCKUE) OT-
noxeHus CesepHoro Kapkasa, KOTOpble OOHAKAIOTCA
Ha JIEBOM CKJIOHE foauHH p.Tepek, Ha 41 kM BoeHHO-
I'pysunckon goporu (puc.2, 3). OTOT B LEJIOM CJIOUC-
TBII Pa3pe3 UMEET LUKINYECKOE CTPOEHHUE. B OCHO-
BAHUM IJUKJIOB JIEKAT CEPBIE U TEMHO-CEPBIE JAETPHU-
TOBBIE M3BECTHAKHU C OTHEIbHBIMU 60OJIE€ CBETIBIMHU
3KCTpakiaactamu®. IlocaefHue 3aJ€raloT Ha MOJCTU-
JAIONUX OTIOXKEHUAX C Pa3MBIBOM. B psaje ciydaes
r1y6MHa MPOMOMH COCTaBasgeT 6oxee 10 cMm. Cpen-
HUIT 3JIEMEHT [JUKINUTA — TEMHO-CEPBIE U TOYTH YeP-
HBIE M3BECTHAKU C OOUJIBHBIM JETPUTOM PA3HOOO6-
Pa3HBIX OPIraHU3MOB. 34ABEPIIAIOT PA3PE3 TEMHEIE,
IIOYTH YEPHBIE HUTYMUHO3HBIE MUKPO- U TOHKO3€Ep-
HUCTBIE MPABUIBHOCIOUCTBIE U3BECTHAKU C OOUIIb-
HBIMU OCTATKAMH PAJUOJNAPUNA U YACTBIM MOCIOU-
HBIM OKpeMHEHHUEM (puc.4, 5).

Ha ¢one o61eit cI0OuCTON TONIN OTYETINBO BbI-
JENETCs «aHOMAJILHOE» IO OTHOIICHUIO K OOIeMy
CTPOEHUIO JTUH30BUJAHOE OOPA30BAHUE C IIOCKOM
KPOBJIEH U BBIIHYTHIM BHH3 OCHOBaHUEM (puc.6). Cro-
JKEHO OHO TaKXe KapOOHATHBIMHM MOPOJAMH, HO HX
TEKCTYPHI U CTPYKTYPBI CYIMIECTBEHHO OTAUYAIOTCA OT
BMEINAIOMIUX OTIOXKEHUHN (pUcC.7). Bo-NEPBLIX, IMH3A
NIPE/ICTABAAET COOOI B I1EJI0OM MACCUBHOE (0€3 BCAKOU
CIIOUCTOCTH) TENO. BO-BTOPBHIX, B HEM COJEPKUTCSA
60JILIIOE KOJUUYECTBO KPYIIHBIX 3KCTPAKIACTOB, Pa3-
Mep KOTOPBIX MHOrjga npessimaer 0.5 M. B-Tperbux,

* O610MKHM TIOPOJI, 6OTIEE KPYITHBIC, UM BMEIIAIONMAS MACCA, PA3-
JIENAIOTCA HA MHTPAKIACTBI — (PPArMEHThl MPAKTUYECKH TEX JKE
TIOPOJ, (T.€. IEPEMBITBIE B HEMTOCPE/ICTBEHHON OIM30CTH OT COBPE-
MEHHOT'O HAXOXK/ICHUS ) U 9KCTPAKIACTBI — OOJIOMKU IIOPOJ, 06pa-
30BABIIMXCA B IPYIUX YCJIOBUAX, IPUHECEHHBIE B MECTA UX HbI-

HEIITHCTO HAXOXICHWSA.

. CneBa —pr60,CI,ETpVITOBI>IE U3BECTHAKU C OTAENIbHBIMW 3KCTpPa-

KnacTamu, 3aneraiolyne Ha MUKpO3ePHUCTbIX TOHKOCIOMCTbIX MOACTUNAIOWMX NOPOAAX C OTYETNUBBIM PAa3MbIBOM, CpaBa — Mpo-
C/IOM YepHbIX KPEMHE B KpOBNe NOACTUNAIOWMUX U3BECTHAKOB. JleBblit Geper p.Tepek, 41 kM BoeHHo-Ipy3uHCKoi foporu.

3pech  panee ¢oTo aBTOpa
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Puc.5. MukpodoTtorpacdms MUKPO3EPHUCTHIX OUTYMUHO3HBIX
M3BECTHAKOB C 0OMNbHBIMU OCTATKaMU PAAUONAPUIA U PefKU-
MW CMMKYNaMKU ry6OoK 13 BEPXHEi 4acTu LMKIUTOB.

Puc.4. TOHKO3EPHUCTbIE U3BECTHAKN C 0OUNbHLIMU MPOCNOIi- Puc.6. JInH30BMAHOE TENO C NNOCKOI KPOBNEN U BbITHYTHIM BHU3
KaMu YepHbIX KpeMHeil B KpOBENbHOI 4aCTu LUKANTOB. OCHOBAHWEM B pa3pe3e CNOUCTbIX KApOOHATHbIX MOPOA,.

Puc.7. Xapakrep oTnoxeHU NIMH30BUAHOTO TeNA: @ — HeCop-
TUPOBaHHble TPy6006IOMOYHbIE U3BECTHAKM C KPYMHBIMU IKC-
TpaknacTtamu, 6 — KpynHblil 3KCTPAKNACT CBETIOMO U3BECTHSA-
Ka C HayanbHbIM pa3mMepom He meHee 0.5 M, 8 — KPYMHbIi He-
OKaTaHHbI 3KCTPAKNACT TOHKOCNOMCTOTO U3BECTHAKA C KPeM-
HeBbIMU (YepHbIMU) NMH3aMK. [anHa pyyku monoTka 0.4 M.
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Puc.8. Naneoreorpaduyeckas cxema nosgHero okcchopga. 1 — cywa, 2 — Mmenko-
BOAHbIN Wenbd ¢ KapboHaTOHaKoNNeHeM, 3 — NOABOAHbIE KOHYCHI BHIHOCA U NO/O-

XXeHune onucolBaemMoro paspesa.

PACIIONIOKEHUE IKCTPAKIACTOB B MOPOJE Oecrops-
JJOYHOE, OPUEHTUPOBKA JITMHHBIX OCEN HE3AKOHOMEP-
H4 — MPUCYTCTBYIOT KaK FOPU3OHTATBHO, TAK U BEp-
THUKA7TbHO OPUEHTUPOBAHHBIE OO6JOMKU. HakoHeI,
B-4ETBEPTHIX, HAPS/Y C IKCTPAKIACTAMHU, CIOKECHHBI-
MM CBETJIBIMU HM3BECTHIKAMU, BCTPEUYAIOTCS TEMHO-
IBETHBIE, KOTOPBIE MIPEACTABIAIOT COO60NH OOIOMKU
TOHKOCJIOUCTBIX U3BECTHAKOB C JINH3AMU KPEMHEH —
3aBEPIIAIOMNUX 3JIEMEHTOB JAHHBIX I[UKIUTOB.
OTYETINBO CAOUCTBIE OTIOKEHUS IUKINIECKOTI'O
CTPOEHUS — 3TO TUIHUYHBIE TYPOUAUTHL. Martepua-
JIOM UX HWKHHUX 3JCMEHTOB B 3HAUYUTEIbHOU Mepe

Catastrophes on submarine slopes

V.G.Kuznetsov

Gubkin Russian State University of Oil and Gas (Moscow, Russia)

CITYKMJIU MEJIKOBOJTHBIE U3BECTHSA-
KM PACHOJIATABIIETOCA CEBEPHEE
menbda. BepxHue 3J1€EMEHTH —
OTJIOKEHUsA, BOZHUKIIUE B CIO-
KOMHBIX yCJIOBUAX, C OOUIbHBIMU
OCTATKAMU NJIAHKTOHHBIX Opra-
HU3MOB, NPEUMYIIECTBEHHO pa-
puonapuil. X pakOBUHKU CTalIU
OCHOBOU [IJI1 MOCIAEAYIONETO 06-
pPa30BaHUA KPEMHEN.

Takoe OTHOCHUTENBHO PaBHO-
MEpHOE OCa/IKOHAKOIIeHHE (Ie-
puoguuecKku B3O6POC U OCaXie-
HHUE KAPOOHATHOTO MAaTEPUAa, 3a-
TeM €ro He(PeIONAHASA CEAUMEHTA-
LIM) MHOT/IA CMEHAJIOCH KATACTPO-
puueckuM CO6BITHEM YXKE HHOIO
Macmraba. [IpUuYnHON €ro MOrIo
CTaTb CHUJIBHOE 3EMJETPSICEHUE
win obiee o6MeleHne, BIVIOTh J0
ocymeHud menbda. DHEPTUA HU3-
BEPTAIOMIETOCA BHU3 MOTOKA OblIA
VK€ CYIECTBEHHO Oosblie. HOBbIN
MOTOK Pa3MBbIBAJI OTIOKHUBIIHHUCA
Ha60p TypOuauUTOB (06 3TOM, B Ua-
CTHOCTH, CBUJETEIbCTBYET HAJU-
4ype 0GJIOMKOB TBEP/ABIX TOPOJ] C OKDEMHEHHEM PAHEE
OTJIOXKMUBIIMXCA OCAZKOB), (POPMUPOBAT BPE3AHHOE
pyCi10, KOTOPOE 3aMOJHANIOCH I'PYOOOHIOMOUYHBIM
1 HECOPTUPOBAHHBIM MATEPUAIOM (PUC.8).

[IpUBENEHHBIN NPUMED MOKA3BIBAET, KAK U3y4de-
HHE U MHTEPNPETAUA B 00mEM HEOONBIIOTO KOH-
KPETHOI'O OOBEKTA IMO3BOJNAET AENATh AOCTATOYHO
o61ue BBIBOABL, OTJEAATb MEJIKOBOJAHBIE MENbDO-
BbI€ 00JIACTU OT I'TYOOKOBO/JHBIX. A B JAHHOM CJIydade
3TO U TPAHUIA JIBYX TEKTOHUYECKU PA3HBIX 06JAC-
TEX — DSNUTEPIUHCKON IIaTGOPMBl HA CEBEPE
n okeaHa TeTuc Ha ore.m

Essay for non-specialists describes the examples of how to reconstruct the mechanisms and ways of sedimentary for-
mation and to understand the changes of settings in the geological history of the Earth by studying the samples of sed-
imentary rock, specific sedimentary deposits, forms of sedimentary deposits and the sections of sedimentary masses.

Key words: lithology, sedimentary rock, chert nodules, stilolites, microbialites, turbidites, reefs.
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PaguoyraepogHoe cBUGeMeAbCMBO N

dHMPONOreéHHouU Npu4uHbl

nomenaenus

noKTOp (pusuko-maremarudeckux Hayk A.B.banko"?
"Uncmumym meopemuueckoil pusuxu umenu J1./.Jlanoay PAH (Mocxea, Poccus)

DKypran [lpupooa» PAH (Mockea, Poccus)

IIpu AEPHBIX B3PbIBAX B ATMOC(HEPE HEUTPOHBI PEATUPOBAIHN C A30TOM BO3/lyXa, 00pasys paguoyriaepoj “C. B pesynbra-
Te K OKTA6PIO 1965 I, KOT/1a BCTYIHII B CHITY MEX/YHAPOAHBIN JIOTOBOP O 3aMPEIMICHUN SIIEPHBIX UCIIBITAHUIT B aTMOChE-
pe, COAEPKAHNE PAIMOYTIEPO/A B aTMOC(pepe O0JIEE YEM BIBOE NIPEBBICUIO YPOBEHD 1950 1. OJJHAKO 32TEM U3MEPEHUS
€ro KOHIICHTPAIIUM ITOKA3aJI1 3KCIIOHECHIMAIBHO OBICTPOE €€ CHIKEHUE. B arMocdepe pasuoyriepos NpuCyTCTByET
B popme “CO.. [l paaroyriepoa u CTabuabHBIX U30TONOB YIVIEPO/JA HEHTUYHBI KaK ITOIJIOMEHUE BOJOM, TAK U XUMU-
YECKHE PEAKIUU C UX ydyacThueM. COBMECTHOE M3YyUYEHUE PETYIAPHBIX TPEHA0B KOHLeHTpauui "C u CO,, a TaKXKe Ux ce-
30HHBIX KOJIEOAHUI TO3BOJIAET IOJIYYUTb YHUKAJIBHYIO HH(POPMALUIO O Ta3000MEHE MEXKIY aTMOCKHEPOI U OKEAHOM.

KiaroueBsIe CIOBA: KIUMAT, PAAUOYIIEPOJ, AUOKCH/]] YIJIEPO/ia, rA3000MEH

CTb TPU HAYYHBIX BOIIPOCA, KACAOIUXCA MOTEII-

JeHusd knuMara. Kak Oyaer mokasaHo ganee, Ux

(pusnueckas npupoja paznuyna. [IosTtomy onru-
MaJIbHO C(OPMYIUPOBATH UX PA3JEABHO U OTBEYATD
Ha HUX ITOCJEN0BaATEeNbHO. UTaK:

Bonpoc nepewviti. CBA3aHO JIU MOBBIILICHUE CPEJi-
HEW I71006AJBHON TEMIIEPATYPHL OBEPXHOCTU 3€MIU
C pOCTOM ATMOC(EPHON KOHUEHTPALMH SHUOKCHAA
yraepoga CO,?

Bonpoc emopoti. BeI3BaHO 11 3TO BO3PACTAHUE
koHUeHTpauuu CO, MHAYCTPUAIBHBIM PA3BUTHEM
LUBUIU3ALMY 32 TIOCAELHEE CTONETHE, 4 UMEHHO AK-
TUBHBIM UCHOJAB30BAHUEM HCKONAEMBIX TOIIUB (yT-
14, Hedry, raza)’?

Bonpoc mpemuti. YT0 IOPOXKLAET PACTYLYIO 110-
TOAHYI0O HEYCTOMYUBOCTb — IOTEIUIEHUE KIUMATA
WM CAy4YarHble (PAKTOPHI?

DTU BONPOCH TECHO B3dMMOCBA3AHEBI, 4 IIPU 00-
CYKICHUM NMOTEIUICHUA KIUMATad B CPELCTBAX MACCO-
BOHM MH(OPMAIIUU OTBETHI HAd HUX IPOU3BOJIBHO WU
CO3HATEABHO MYTAIOT. 3€Ch MBI IIOCTAPACMCS HAYY-
HO OOOCHOBAHHO OTBETHUTH HA BTOPOW BONPOC, HO
BHAYaJIC BBICKAKEM MHEHHE II0 IIEPBOM M TPETbEH
npobneme.

CioxHee BCEro JaThb apryMeHTUPOBAHHOE 3aKIIIO-
YEHUE 10 IEPBOMY IYHKTY. TO, UTO TEMIIEPATYPA 3€M-
HOM NOBEPXHOCTH JIOJDKHA PACTH C YBETUYEHUEM CO-
JEPKAHUA B ATMOC(EpPe MAPHUKOBBIX I'd30B (IIAPOB
BOJABL U AuoOKcuzaa yriaepopa CO,), u3sBecTHo 6oiee
100 net, co BpemeHu paborel 1896 roga CeanTe Ap-
pennyca [1]. 3aBUCUMOCTb CPEJHEN ITT06ANBHON TEM-
neparypsl OT KoHLeHTpanuu CO, HA3bIBAETCA KIU-
MATHYECKON YYBCTBUTEIBHOCTBIO. XOTA (PU3UUECKAA

© banko A.B., 2017

NPUPOJIA CAMOTO NMAPHUKOBOTO 3(P(PEKTA 3araJKU HE
NPEACTABIAET, BEIUUCIUTD KITUMATUYECKYIO YYBCTBU-
TEJIBHOCTh TEOPETUYECKU HE YIAAETCHA M3-34 TECHOU
B3aUMOCBA3dHHOCTU BOBJIEYEHHBIX MPOLECCOB. TaK,
BJIAKHOCTD ATMOC(EPHI CaMa BO3PACTAET C TEMIIEPA-
TYpOH, 4 NAPHUKOBLINA 3(P@PEKT 3aBUCUT OT COCTOA-
HUA 00JAYHOCTU. BOJASHBIE KANIIU U KPUCTAJUIB JIb/1a
HE BHOCSAT BKJI4/J]d B MAPHUKOBBINA 3(PPEKT, TOITOMY
BIUAHUE BOAAHBIX MTAPOB OIPAHUYEHO BLICOTON 06-
JIAKOB, TOTJA KaK AEHUCTBHUE JUOKCHAA YIJIEPOJA HA
TEIUIOBOE M3Ay4E€HHUE 3EMIN NPOCTUPAETCA HA BCIO
armocdepy. K coxanenuio, Teopusa 06Ja4HOCTH MTOKA
HenoJHa. Hampumep, HENb3s C YBEPEHHOCTBIO CKa-
34Th, OBLIA JIU OOJAYHOCTb B JIEJHUKOBBIC MIEPUOJIBI
BBIIIE MJIM HUKE COBPEMEHHOM. B CBOIO ouepennb, 3TO
O3HAY4ET, YTO OLEHKU aIb6EJ0 INIAHETHI B IIPOLUIOM
HE OYEHb JOCTOBEPHHI.

TouHee BCEro BHIYUCIUTD KINMATUYECKYIO YYBCT-
BUTEABHOCTb 3KCIEPUMEHTAALHO yjganoch K.CHai-
JIEP MO JAHHBIM, IIOJYyYEHHBIM IIPU OYPEHUU AHTAPK-
TUYECKUX JIbJOB [2] (€10 o6paboTaHa uHdoOpMaLusl,
OTHOCAIAACA U K JIEITHUKOBBIM, U K OTHOCHUTEJIbHO
TEIUIBIM TEPUO/AM, TAK HA3BIBAEMBIM HMHTEPIJIAIUA-
naMm). OHAKO NPUMEHUMOCTb B COBPEMEHHBIX YCJIO-
BUAX HANJEHHON TAKUM OOPA30M 3aBUCUMOCTH TEM-
neparypsl oT KonueHTpanuu CO, IoKa CTPOro He J10-
Ka3aHa, a pabora CHaliep BBI3BAIA BO3PAXKEHUA [3],
Ha KOTOpBIE OHA OTBETUIIA [4], HO yOeuiia JaJIeKO He
BCeX. [IpUMEHUMOCTH KIMMATUYECKON YYBCTBUTE/b-
HOCTH K COBPEMEHHOMY KJIMMATY JOIOJHUTEIBHO
NPENATCTBYET TOT (PAKT, UTO B TEUYEHHUE I'O/1d U3MEHE-
HHUS TEMIIEPATYPHl ONEPEXKAIOT MO (Pase KoaeObaHusd
koHueHnrpauuu CO, [5], XOT, Ka3aJI0Ch OBbI, IPUYHH-
Hasl CBA3b JOJKHA Obl1a ObITh OO6paTHOU. K 3TOMY 1a-
PaJJOKCY MBI €II[€ BEPHEMCH.
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DOU3IUKA ATMOCDEPBLI U TUAPOCDEPLI

Puc.1. N3meHeHne atmocdepHbIX KOHLEHTpaUWin paguoyrne-
poza v CO, no oTHOwWweHMIO K ux ypoBHAM 1950 r. [laHHble 13-
MepeHuil paguoyrnepopa (YepHas kpusas ansa CesepHoro no-
nywapus, 3eneHas — ans HxHoro) B3aTel U3 pabor [8, 9, 10].
Xopowo M3BeCTHble AaHHble U3MepeHUid aTMOCHEpPHON KOH-
ueHTpauuu CO, (cMHAA KpuBas) TakKe HOPMUPOBAHbI HA ypo-
BeHb 1950 r. KonebaHus Bcex aKCNepUMEHTaNbHbIX 3aBUCUMO-
CTeil NPOUCXOAAT C NepuoAoMm 1 rof, 370 Ce30HHbIE BapuaLmu.
LtpuxoBas yepHas NUHUA Ha KpuBOM “C — 3KCMOHEHTa C Xa-
paKkTepHbIM BpeMeHeM 13.5 neT, WTpMUXOBas 3eNeHas NNHNA —
JKCMOHeHTa C XapaKTepHbiM BpemeHeM 16.7 nert. LLUTpuxoBas
cuHAn nnHua CO, — crnaxeHHble eXerofHble CpefHue.

%agzuue coodugerec sy

OTBeT HA TPETUHN BONPOC, CBA3AHDBI JIN COBPEMEH-
HbBIE MTOT'O/IHbIE KATAKIU3MbI C IIOTEIIJIEHUEM KIMMATA,
MMeeT HAGTIOAATEIBHYIO TOKA3ATCIBHOCTD [6] 1 (u-
3U4YECKOEe 060CHOBaHUE. OHO COCTOUT B TOM, 4TO T1O-
BBIIIEHUE TTOBEPXHOCTHOM TEMIIEPATYPHl YCUIUBAET
KOHBEKIMIO aTMOCGEPBL. B 4acTHOCTH, BO3pACTAET
HUCIIAPEHHUE BOJbI OKEAHOB, UTO IIPUBOJUT K 60JIEE Ya-
CTBIM HABOJHCHUAM.

Janee mpl He OymeM 3/1€Cb PACCMATPUBATD, KAK
NPOXOJUT MOTEIUVIEHUE KIUMATd, 4 YTOUYHUM CBA3b
PETUCTPUPYEMOTO POCTA ATMOCHEPHOI KOHIEHTPA-
UMUK JJUOKCHU/IA YIJIEPO/A C IPOLIECCAMH €0 BhjeIe-
HUSA IIPU CKUTAHUU UCKOIIAEMBIX TOIUIMB, €TO MOTJIO-
MEHUA BOJAMU OKE€aHa (M PACTEHUAMU CYIIN) U 00-
PATHOTO BBHIJENEHUA B ATMOChEDY.

CyIIECTBEHHYIO HHPOPMAIUIO B 3TOT aHAJIU3 JJO-
6aBIAIOT HAGMIOAATENbHBIE PAABI U3MEPEHUN ATMO-
chepHO KOHLeHTpauuu paguoyriepoaa “C. Paguo-
AKTUBHBIM M30TOI yINEPOJAA OOPA3YETCSA €CTECTBEH-
HBIM IIYTEM B PE3YAbTATE B3AUMOJECHCTBAAL KOCMUYC-
CKHX JIy4e€H C a30TOM 3€EMHON aTMOCHEPHI M pacma-
JJAETCA C IEPUOJOM IMONAypacnand, pasubiM 5830 ner.
91U AaBa npouecca 06ecrneynBald B IPOUJIOM IIPU-
MEPHO IMOCTOAHHYIO KOHIIEHTPanuIo “C B 3eMHOM aT-
Mocdepe. OJHAKO C HAYAIOM AJCPHBIX UCHBITAHUN
CUTYALUA PE3KO U3MCHMUIACH. IIpU A/1CPHBIX B3PBIBAX
B aTMOC(epPe HENTPOHBI PEATUPOBATIN C A30TOM BO3-
Jayxa, 06pa3ya pafiuOyriIepo], U €ro COAEPKAHUE
B ATMOC(DEPE CTAIO BO3PACTATD.

B 1958 r. akagemuk A JI.CaxapoB yKa3aJ HA HEra-
TUBHBIE OUOJOTMYECKUE INOCAEACTBUA POCTA KOH-
LeHTpauuu paguoyriuepona [7]. K tomy BpeMeHu Ha-
6m104aeMBIH (DOH PAUOYIIEPOd HAMHOTO IIPEBBI-
CHJI €CTECTBEHHBIU. BriBog CaxapoBa O JOJITrOBpE-
MEHHOM BO3/IEHCTBUH PAJUOYTIEPO/A HA OUOTY OKa-
3271CS OMMMUOOYHBIM — OH HE YYUTBIBAJ POJIb I'a3006-
MEHA ATMOC(MEPHI C OKEAHOM, MAPAMETPBI KOTOPOT'O
B 50-X rojax 6pIM HEU3BECTHH. OJHAKO €I'0 CTAThS
CBITpaa BAXKHYIO POJIb IPU 3aKII0YEHUN MexayHa-
POJHOTO IOTOBOPA O 3ANPEMEHUHN AJEPHBIX UCIIBITA-
HUU B armocdepe (BCTYIMJI B CHUIY B OKTAOpE
1965 r.) Kak Buano us rpaduka (puc.l), KOTOpBHIi
IOCTPOEH MO JAHHBIM HU3MEPEHUI PaJUOYIIEPOAA
[8-10] n guoxcupaa yriepoga*, mocjie npeKpaleHus
ANEPHBIX HUCHBITAHUN B ATMOC(EPE KOHILEHTPALUA
paguoyriaepoja Hadaaa CHagaTh 3KCIOHEHIIMAIBHO
OBICTPO.

VYCpeAHEHHOE 110 CE30HHBIM KOJIEOAHUAM Iajie-
HHUE KOHIIEHTPALUU PAAUOYIIIEPOAA OTBEUAET 3aBU-
cumoctu 1.026 + 0.781exp[— (7 — 1965)/1]. Xapakrep-
HOE BPEMSA T B 3KCIIOHEHTE 3TOTO BBIPAKEHUA PABHO
13.5 ropa. B IOXHOM monymapnu XapakTepHoe Bpe-
Ms YOBIBAHUS PAAUOYIVIEPOAA HECKOJIBKO OOJBIIE,
OHO paBHO 16.7 roja. Ho cymecTBeHHO, 4TO 062 3Th
BPEMEHU I'OPA30 MEHbIIE TepUoAad nonypacnazga “C.

[T03TOMYy €CTECTBEHHBIM paclaj HE€ MOI BHECTHU
3aMETHBIN BKJIAJ B CHHXXEHHUE €ro aTMoc(pepHOU
KOHILIEHTPpAUUHU. EAMHCTBEHHOE JTOTMYHOE OObACHE-
HHE 3TOT'0 OBICTPOTO NaICHUA COCTOUT B TOM, YTO 4T-
MOC(hEPHBIN PAUOYIIEPO] B BUJIE TUOKCUA AKTUB-
HO MOIVIOIAJICSA OKEAHCKOH BOJOU (U B MEHBIIEH CTE-
IIEHU pacTeHuaAMU Cymu). OZHOBPEMEHHO OH Pa3-
GaBJIIICA CTAOUIBHBIMU U30TONIAMU YITIEPO/A BCIE -
CTBUE CKUTAHUA UCKOTIAEMBIX TOIIUB.

BausHMe 3TUX MPOIECCOB HA TPEH/IBI BCEX 3aBU-
CUMOCTEN (PUC.2) OBIIO PACCMOTPEHO B pabOTE aBTO-
pa [11], rae moay4eHsl ypaBHEHUs, OIIMCHIBAIONIUE W3-
MEHEHUA KOHIEHTPAUH AN OO0UX U30TOIOB yIJIE-
posia. AHAMM3 HAOGMIOAATENbHBIX JJAHHBIX I1O3BOJIHUI
KOJIMYECTBEHHO BBIUYMUCIATH IMOTOKUA I'd30B U3 ATMO-
cepel B OKEAH U OOPATHO 34 BCE BPEMS U3MEPEHUIL.
B wactHOCTH, B 3TOI padoTe MOKa3aHO, 4TO 40 1990 1.
JOMUHHUPOBATIO IMOTIJOMIEHUE PAAUOYIIEPOJA OKea-
HOM, 4 32TE€M OKE€aH HA4asl OTJABATb €TI0 B ATMOCHEPY.

M3MeHeHnnsa KOHIEHTPA U PAJUOYTIIEPOIA U €TO
CTaOUIBHBIX HM30TOIOB IIOCIE MPEKPAIEHNUA ATMO-
c(pepHBIX ACPHBIX UCIBITAHUHN IPOUCXO/IUIN B IPO-
TUBOIIOJIOKHBIX HAIIPABAECHUAX, XOTS OHU OJJUHAKO-
BO MOTJOMAIOTCA PACTEHUAMHU CYHIHM M OKEAHCKOU
Bozpou. Ilouemy? IIpudymHa OYEBUJHA: KOJIMYECTBO
paguoyriaepoja B armocdepe 60see He BO3PACTAIIO,
a Coj/lep’)KaHUE TUOKCUA CTAOUIbHBIX U30TOIOB MO-
CTOSIHHO YBEJIHUYUBATIOCH IPU CKUTAHUU YIJIA, HEPTU
1 NPUPOJHOTO ra3a. O6a 3TH NpoIecca HECOMHEHHO
UMEIOT AHTPOMOTEHHOE MPOUCXOKJEHHUE,

* National Oceanic and Atmospheric Administration Earth System
Research Laboratory Data (ftp://ftp.cmdl.noaa.gov/ccg/co2/
trends/co2 mm_mlo.txt).
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O6paTUM TAKKE BHUMAHME HA CE30HHBIE KOJIEOA-
HUS KOHLIEHTPALUK PaJUOYIJIEPOAA U AUOKCU/A YIJIE-
poAa, UX aMIUIUTY/BL U (passl. [IpExIe BCETO OTMETUM,
YTO BEJHWYUHBl AMIUIUTY/l CE30HHBIX KojaeOGaHuu “C
1 CO, OTHOCUTENBHO CAMUX KOHIIEHTPAIIUNA OCTAIOTCA
IIOYTH MOCTOAHHBIMH BO BpeMeHH. C TOYHOCTBIO 1O
OMUOOK U3MEPEHUI, B OOOUX CIY4assX OTHOCHUTEIb-
Has BEJIMYNHA CE30HHBIX Kosebanuit pasua 0.10-0.12.
ITOCTOSHCTBO 3TOT'O OTHOMIEHU (€r0 HEOONBIINE Ha-
pyHIEHUs CBA3AHBI C BIMAHUEM (peHOMeHA Oib-Hu-
HbO) MO3BOJIAET IOCTPOUTH OOIIYIO CE30HHYIO KAPTH-
HY KOJIEOAHUIL.

OcBemeHHOCTh InaHeTl CONHLEM, 4 CIEL0Ba-
TEJIbHO, U BCE KIMMATUUYECKUE 3ABUCUMOCTU UMEIOT
TOJJUUHBIE U TIOJYIOJUUYHBIE MEPUOABL. OCHOBAHUEM
JUId BBIUACJIEHUA aMIUIUTYA U (a3 koaebanuit CO, Ha
Pa3HBIX MIMPOTAX IOCHYXKHUIU CIHYTHUKOBBIE JAdH-
Hple [12]. Cpepnue aMIuIATyAbl U (aspl AId MHAPOT
C marom B 10° onpepessyiuch ¢ MOMOLIBbIO 3TUX JdH-
HBIX IO (POPMYJIE, YUUTBIBAIONE TOAUYHBIE U TTIOJIYTO-
JUYHBIE TIEPUOABL d,COS(2mt + @) + a,cos(4ni + ¢,).
[Tocneayiomee CraakUBAHUE MO3BOJUIO IMOJYYUTD
KAPTUHY €XKETOJHBIX CE30HHBIX BAPUAIUNM KOHI[EHT-
panuu AMOKCHU/A YIJIEPOAA B PA3HBIX IMUPOTHBIX I10-
ACaX C YETKO BBIPAKEHHBIMU MAKCHUMYMOM U MUHUMY-
MOM. MaKCUMYM JIOCTUTA€TCH B (pEBpase, Korga oTo-
IIUTEAbHBIA Ce30H B CEBEPHOM IIONIYIIAPUU YBEIUYU-
BaeT BRIOPOCH CO,, 4 MUHUMYM — B aBTYCTE B IOJIAP-
HBIX MHIPOTAX, KOTAA JUOKCHJ, AKTUBHO IOTTIOIAETCA
JIeROBUTBIM OKEAHOM, OCBOOOKJAIOMUMCA OTO JIbJA.
BOau3su AHTAPKTHUABI I'a3 TOTJOMAETCS OYTH PABHO-
MEPHO B T€YEHUHU BCEI'O I'OJ4.

[TOCTPOEHHBIN TAKUM OOPA30M JBYMEDPHBIIN I'pa-
(UK HA IIOCKOCTH NMEPEMEHHBIX «MECAL] — Teorpa-
uueckas MWUPOTA» HATIAJHO
CBHUJIETELCTBYET O CBA3U KoJseba-
Hun CO, ¢ ero Bel6poCamu B aTMO-
cepy npu CKUTAaHUU HCKOIAe-
MBIX TOIUIMB H4 TeX muporax Ce-
BEPHOT'O NOJNyIapus, rae Haubo-
JIE€ PA3BUTA NPOMBIIIIEHHOCTD.
O4YeBUJHO TaKXKE HHTEHCHBHOE
NOIJIOIEHUE I'd3d B IOJAPHBIX
MUPOTAX U YACTUYHOE OOPATHOE
BBIZICJIEHUE €TI0 B ATMOCQEPY B K-
BATOPUAJbHBIX mUpOTax. Ce30H-
Hble Bapuanuu CO, 1a10T BO3MOXK-
HOCTb PA3bACHUTH OTMEYEHHBIN
paHee napagokxc.

Inaps Ha rpaduK puc.2, JErKo
MOHATh, NMOYEMY KOJIEOAHUSA IJIO-
6ATbHOI TEMIEPATYPHI IIAHETHI
H4 HECKOJIBKO MECAILEB ONEPEXa-
10T KOJIEOAHUS AUOKCHUAA YITIEPO-
ga. OdeBUAHAA NPUYUHA ITOTO
ABJIECHUS COCTOUT B TOM, 4YTO
JpanBepoM (MHULUAATOPOM) IIO-
BBIIIEHHBIX BBIOPOCOB CO, CIIyKUT
3UMHee oxnaxjeHnne CeBEPHOTO
nosymapus. OKEaH U pacTUTEIb-

Puc.2. ExxerogHble Bapuauun koHueHTpauun CO, (B yactax Ha
MUNNMOH) B 3aBUCUMOCTY OT WNPOTBI MO CIIAXKEHHbBIM JAHHbIM
CNYTHWUKOBBIX M3MepeHuit [11]. Makcumym gocturaetcs B hes-
pane, KOraa OTONUTEeNbHbLIN ce30H B CeBepHOM noaywapum yse-
nunymsaet Bbibpockl €0, @ MUHUMYM — B aBryCTe B MONAPHbIX
WMpoTax, Korga AMOKCMA aKTUBHO mornowaerca JleaoBMTbIM
OKeaHOM, 0CBOOOXAAWMMCSA OTO NbAd. B6au3u AHTapkTuasl
ras nornowWwaeTcs NoYyTu PaBHOMEPHO B TEYEHWE BCEro ropa.
BblaeneHHas KpuBas — Ce30HHble BapuaLum Ha 48°c.uw.

HOCTH CYIIM HE YCIIEBAIOT KOMIICHCUPOBATH 3TU BhI-
OpOCHL MOIVIOMEHUEM, ITIOTOMY KOHIICHTpALUA JJU-
OKCH/IA BO3DACTAET, JOCTUTAET CBOETO MAKCHMYMa
gyepes MECAI-NONTOPA MOCIE CAMBIX XOJOJHBIX He-
JeNb U 3aTeM CHUXKAeTcA. B coen cratepe [5] O.XyM-
JyM M €r0 COaBTOPBI U3 3ala3blBaHUsA KojeOaHUH

Puc.3. CpaBHeHMe ce30HHbIX KonebaHmit KOHLeHTpaLuit paguoyreposa (YepHas noma-
Has U ee NEPUOL[MYECKasn WTPUXOBAs anNPOKCMMALMA) U AMOKCUAA YIepoaa Ha Wnpo-
Te 48° CeBepHoro nonywapus (CuHss kpusas). OHY NPOMCXOAAT NPAKTUYECKM B NPOTHU-
Bo(baze — Mo MPUYUHE TOTO, YTO MAKCUMYM CUTAHUs MCKOMAEMbIX TOMINB MPUXOAUT-
s Ha 3uMHuWe Mecsubl CesepHoro nonywapus, a 3atem ra3 C0, (MakcMmym ero KOHLEH-
Tpauuu gocturaetcs B espane) 3ameTHo pazbasnser aTMocdepHbIii paguoymepos.
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DOU3IUKA ATMOCDEPBLI U TUAPOCDEPLI

CO, zmenamoT BHIBOJI, YTO MOHOTOHHASA 3aBUCHMOCTD

3 IJI00AMBHON TEMIEPATYPLl OT KOHLEHTPAIUU 3TOTO

MAPHUKOBOTO Ta3a (KIMMAaTHUYECKAS YYBCTBUTEIb-

& HOCTB) BOOOIE HECIPABEINBA, TOCKOJIBKY /i€ TIPHU-

N IIPY 3TOM OINEPEKAET CACACTBUE. DTO 3AKII0UC-
HHUE OIUOOYHO.

O6paTtuMmcs Tenepb K CE30HHBIM KOJIEOAHUAM pa-

& Auoyraepoza. Jing kpuso “C, mpUBEJICHHOM Ha puc.1,

OTHOCHUTENIbHAS TOAUYHASA AMIUIUTYAA U (Paza okaza-

Q mch caeayomumu: a;' = 0.013 +0.004; ¢1' = 2.22 £ 0.03.

[MoayrofuyHas aMIUINTYAA d;' OKa3aaach nmpeHebpe-

%) xkuMo Mana. llupora crannuu Schauinsland (HIay-

uHCIaHj, lepMaHus), rje IPOBOAWINCH U3MEPEHUS

3 KOHI[EHTPAIUU PAAUOYIIEepoia, paBHA 47°55’ c.o.

NY Ha 3T0o¥1 mupoTE rOANYHASA aMIUTUTYA U (Pa3a CE30H-

SA\HHX BApUALMU JUOKCU/A yIyiepoaa pasuel d, = 0.014;

3 Jiutepatypa / Reference

0, =5.62 =222 + 1. OTCioaa Caeayer, 4To KoaebaHus
KOHLICHTPALUU PAJAUOYIVIEPOAA HAXOAATCA IIPAKTHUYE-
CKM B IPOTUBO(da3€e ¢ Konebanuamu CO,. DTo 03HaYa-
€T, UTO BINUAHUE Pa3baBIECHUA ATMOCHEPHOTO PATUO-
VIJIE€POAA UHAYCTPUAIBHON IMUCCUEN OT CKUTAHUA
HUCKOIAEMBIX TOIUIMB, HE CoAepKamux “C, OKa3blBA€T-
Cs HauboJiee CyIECTBEHHBIM (DAKTOPOM, ONPEAEIIAIO-
UM CE30HHBIE KONEOAHUSA PAAUOYIIEPOaA. AMIUIUTY-
Jla CE30HHBIX KOJIEOAHUN pafnoyriaepoAa B HOxHOM
MONyIIApUK 6JIM3KA K OMMOKAM U3MEPEHU.

M3 mpuBeJEHHOIO aHAINU3A CAEAYET OAHO3HAY-
HBIN BBIBOJ: AHTPOIOTEHHOE BO3JEUCTBUE NPOABIIA-
€TC BO BPEMEHHBIX 3dBUCHUMOCTAX KOHLIEHTPALUI
paguoyriepoja U JUOKCHUAA yIJIEepohd, KAK B UX
TPEHAAX MNPOTUBOIOJIOXHBIX HAIIPABJICHUMN, TaK
1 B IPOTUBO(PA3E CE30HHBIX KOAECOAHNN. |

1. Arrbenius S. On the influence of carbonic acid in the air upon the temperature of the ground.
Philosophical Magazine and Journal of Science, Series 5. 1896; 41: 237-276.

Snyder C.W. Snyder replies. Nature. 2017; 547: E17.

RANCS i

Snyder C.W. Evolution of global temperature over the past two million years. Nature. 2016; 538: 226-228.
Schmidt G.A., Severingbhaus J., Abe-Ouchi A. et al. Overestimate of committed warming. Nature. 2017; 547: E16.

Humlum O, Stordabl K., Solbeim J. The phase relation between atmospheric carbon dioxide and global

o

temperature. Global and Planetary Change. 2013; 100: 51-69.
Kucenes AA., Kapoas HJI. Upena NOroJHbIX aHOMAJINN — CJIY4aHHOCTDb WIK 3aKOHOMEPHOCTL? [Ipupoaa. 2017,
7:9-16. [Kiselev A.A., Karol LL. The Sequence of Weather Anomalies — an Accident or a Pattern? Priroda. 2017,

7:9-16. (In Russ.) ]

7. Caxapos A/]. PalMOAKTUBHBIN yIJIEPOJ] AJEPHBIX B3DBIBOB M HEITIOPOTOBLIE OUONOIHYECKUE I(PDEKTHIL.
Aromuas sueprus. 1958; 4: 6—45. [Sakharov A.D. Radioactive Carbon from Nuclear Explos ions
and Nonthreshold Biological Effects. Atomic Energy. 1958; 4: 6—45. (In Russ.).]

8. Levin I, Kromer B. Twenty years of atmospheric CO, observations at Schauinsland station, Germany.

Radiocarbon. 1997; 39: 205-218.

9. Miller ].B., Lebman S,J., Montzka S.A. Linking emissions of fossil fuel CO, and other anthropogenic trace gases
using atmospheric 14CO2. Journal Geophysical Resurch. 2012; 117: D08302.
10. Manning M.R., Lowe D.C., Moss R.C. et al. The use of radiocarbon measurements in atmospheric sciences.

Radiocarbon. 1990; 32: 37-58.

11. Byalko AV. Variations of Radiocarbon Content and the Atmosphere-Ocean Gas Exchange. Doklady Physics.

2013; 58(7): 267.

12. Ruzmaikin A., Aumann H.H., Pagano T.S. Patterns of CO, variability from global satellite data. Journal of Climate.

2012; 25: 6383-6393.

Radiocarbon evidence for anthropogenic cause of climate warming

A.V.Byalko'?

'Landau Institute for theoretical physics RAS (Moscow, Russia)

*Priroda journal, RAS (Moscow, Russia)

In nuclear explosions in the atmosphere neutrons react with air nitrogen forming radiocarbon. As a result, by
October 1965 when the international treaty banning nuclear tests in the atmosphere came into force the content of
radiocarbon in the atmosphere exceeded its level of 1950 more than twice. However, then measurements of its con-
centration showed an exponentially fast decrease. In the atmosphere radiocarbon is present in the form of “CO.. Its
absorption by water, as well as all chemical reactions of radiocarbon and stable carbon isotopes are identical. A joint
study of regular trends in concentrations of '"C and CO, as well as their seasonal variations provides unique infor-
mation on gas exchange between the atmosphere and the ocean. These results could be treated as a proof for anthro-
pogenic influence on recent history of atmospheric carbon dioxide.

Keywords: climate, radiocarbon, carbon dioxide, gas exchange.
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NMAJIEOHTOJIOrUS

COM—«NAA0OHMOAOT »

KaHAUAAT reosoro-muHepanorudecknx Hayk B.H. Komapos', K.M.IOmun'
'Poccutickuil 20cyoapcmeeniioiii 2e01020pa36e00unbLil ynusepcumem umeru Cepzo Opoxconuxuose

(Mockxea, Poccus)

Ha 3aKII0YUTEIBHOM 3Tane TAPOHOMHYECKOTO ITUKIA MPOUCXOAUT M3MCHCHHUE MECTOHAXOKICHUS HCKOMACMBIX
B 30HC IIOBEPXHOCTHOI'O BEIBETPUBAHUS B PE3YJIBTATE MEXAHUUECKOU JIECTPYKIIUH, 4 TAKXKE MIPOIIECCOB PACTBOPEHUS
u 3amenieHus. HINpokoe pacIpOCTPAHEHUE B 3TO BpEMs MOJIYYAECT HAKOIUIEHUE B TAHATOLIEHO34X [I€PE3AXOPOHEH-
HBIX OKAMCHEJIOCTEN — UX IEPEOTIOXKEHUE. YHUKAIbHAS HAX0/IKA [I03BOHKA BEPXHCIICHCTOLLEHOBOU €BPOICHUCKON
xocynu (Capreolus capreolus) B COBpEMEHHOM IIPECHOBOJHOM coMe (Silurus glanis) MO3BOJIAET FTOBOPUTb O HOBOM
THUIIE IEPEOTIOKEHUA OKAMEHEIOCTEN! — OUOr€HHOM, KOTOPBIY MOKET PEATU30OBLIBATHCA CAMBIMU PA3JIUMYHBIMU OP-
raiuszMamu. Ero HeoO6X01MMO YUYUTBIBATH /IS 60JI€€ MOJHON PACHNU(POBKHU IIPOIECCOB, KOTOPbIE NPUBOJAT K POP-

MHPOBAHUIO MECTOHAXOX/IEHNN UCKOIIAEMBIX.

KiaioueBbie CIOBa: COM, BOIIFQ., HWCKOIIA€MBbI€ KOCTH, IIEPCOTIIOKCHUC OKaMEHEJIOCTEN.

erom 2016 r. KN.IOmuH Ha-

1IEJI YHUKAJIBHBIA IIAJIEOHTO-

JIOTMYECKUM o6pasel. B Hu-
JKHEM TedyeHuUM Bojru, B paiione
C.3aMbsAHBI, OH IIOUMAJ COMA Pa3-
MEPOM OKOJIO 2 M U B €T0 KEIyJKe
OOHAPYXKHUI KOCTb HCKOIIAEMOI'O
JKUBOTHOTO, KOTOpas OblIa OI-
pejieseHa COTPYAHUKOM J1a60paTo-
pun miaexkonuramomux Ilareon-
TOJIOTUYECKOI0 MHCTUTYTa PAH,
JOKTOPOM OHOJIOTUUYECKUX HAYK
A K.AraJpKaHAHOM.

HanpenHnasa KOCTb YAOBJIETBO-
pUTEJbHON COXPAHHOCTU MPEJ-
cTaBageT co60u (pparMeHT iu-
HOM 24 CM U3 MIEHHOTI'O OT/Ie/A 1O~

3BOHOYHOI'O CTON6A2 HEKPYIHOTO
OJIEHA, BO3MOJKHO €BPOIICHCKON
xocynu Capreolus capreolus. Jlan-
HBIA BUJL KOCY/IU XAPAKTEPEH JI
¢gayHbl IO3AHErO IUIEUCTOLCHA, HO BCTPEUACTCH
KpanHe pegko. Cyas 10 COXPAHHOCTHU KOCTHOM TKa-
HH, T'€OJIOTUYCCKUI BO3PACT IMO3BOHKA, BEPOATHO,
COOTBETCTBYET MHTEPBANY 15-10 THIC. TET HA3A].
[TnercToneH — BpeMA MOBCEMECTHOTO PACIPOCT-
paHeHnusa B EBpasuu yUBUTENBHON MAMOHTOBOM (ha-
VHBI, IPEACTABICHHON B TOM YHCJIE PA3TUYHBIMU
KPYIHBIMU MJICKOIUTAOMUMU — MAMOHTAMHU, LIEP-
CTUCTBIMU HOCOPOTAMH, IEPBOOBITHBIMU OU30HAMU,
JomaAbMH. X HCKOMaeMble OCTATKU B JOJUHE Boaru
Pa3HOO6PA3HBI 1 MHOTOYUCJICHHBL
CucreMaTnyecKoe U3ydyeHue MIeHCTOIEHOBON Te-
puogaynnsl IToBokbs Ha4yajnocb ¢ 1930-x rojos.
MMeHHO TOr/a OBl OIIMCAH BUAOBOI COCTAB U3 THUIIO-
BBIX MECTOHAXOXKIEHU, CBA3AHHBIX C IUIEHCTOLIEHO-
BBIMH AJIIIOBUAJIBHBIMUA (0OO6PA30BAHHBIMU PEYHBIMHU

© Komapos B.H., IlOmun K.1., 2017

CoMbl — caHuMTapbl pek.

®oto C.B.YckoBa

OCaJKAMU) TOJIAMH, KOTOPBIE CIaraan 6epera cpea-
HEro U HUKHEI'O T€YEeHU Boaru. D10 1m03BOINUIIO BbI-
JENIUTD TAK HA3BIBAEMYIO BOJLKCKYIO (payHy. B ganbHer-
€M OHA IOJIYYMJIA CTATYC CAMOCTOATENBHOIO KOM-
IIJIEKCA, HA3BAHHOTI'O XA34PCKUM.

Cpenoyt 06uTaHUA BOJLUKCKON (DAyHBI CIIYKMJIA OT'-
pOMHas CTENHAA U JIECOCTENHAs 06JacTh (MECTO-
0OUTAHUA KOCYJIb OOBIYHO CBA3AHBI C IECHBIMH YIO-
JbAMM ), KOTOPAA BO3HUKIA K KOHITY PAHHEIUIENCTO-
IIEHOBOM JIEJHUKOBOM 3MOXU U COXPAHAIA IIPUMEP-
HO OJIHU U T€ XK€ JIAHAMA(PTHO-KIUMATUIECKUE YCIIO0-
BUS B TEUEHHUE JJIUTEIBLHOIO BpeMeHU. TUosoe mec-
TOHAXOXJEHUE BOJIKCKON (DayHBI PACHOJOXKEHO
B Bonrorpajcko# o61., Ha npasBobepexbe Bonrwy,
y c.HepHusiit fp, u CBA3AHO C TOPU3OHTOM YEPHOAP-
CKHX IIECKOB. 3/1€Ch B COCTABE (PAYHBl YCTAHOBIIECHBI
MHOT'OYMCJIEHHBIE KOCTHBIE OCTATKU CAMBIX Pa3HBIX
opm: uepena, pora, KOCTH KOHEUYHOCTEH, 3YOBI U JIp.
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NMAJIEOHTOJIOrUS

OparmeHT WeiiHOro N03BOHKa eBponeiickoit kocynu Capreolus
capreolus, o6HapyxeHHbIl B nMoiMaHHOM come. [liMHa Mmac-
wradHoi nuHeinkn 5 cm. Konnekums K.N.OwuHa.

3peck u ganee ¢doto B.H.Komaposa

SHAYUTENbHAA Y9ACTb OOHAPYKEHHOIO B IIOBOXKbE
MaJI€OHTOJOTUYECKOIO MaTepUanad COOpaHa HEMNO-
CPEICTBEHHO HA MEPEKATAX U IUIKAX PEK.

B xosurekuuu HOmuHa IDPUCYTCTBYIOT €€ /B4
KDYIIHBIX INCHMHBIX IO3BOHKA YJOBJICTBOPUTEAbHON
COXPAHHOCTH — MIEPCTUCTOrO (WU BOJOCATOIO)
Hocopora Coelodonta antiquitatis 1 IEPBOOBITHOTO
6bIKa Bison priscus (onpejenenue Arajpkanana). Ux
B 2014 n 2015 rr. MOAHAIN CETHIO CO AHA PEKU B EHO-

TA€BCKOM pAaMOHE, B OKPECTHOCTAX IOCENIKA Bomx-
CKUU, IPUMEPHO B 20 KM BBIIIE 110 TEYECHUIO OT MEC-
Ta IOUMKHU COMA.

YTO KacaeTcsa UCKOMAEMOH KOCTH B COME, TO MOXK-
HO OTMeTUTh caepyomee. CoM OOBIKHOBEHHBIN
(Silurus glanis) — ojHa U3 CAMBIX KPYIIHBIX IIPECHO-
BOJHBIX pbpIO. OH NPEANOYUTAET OMYTHl C 34TOIJIEH-
HBIMU JIEPEBLAMU, KOPATAMH, AKTUBHOCTD IIPOABIAET
B HOYHOE BpeMs. [TTaBHAA €1a COMOB — PBIOA METKUX
1 CPEJTHUX PAZMEPOB, PAKH, MOJIIIOCKH, YEPBU, IITEH-
1IBI BOJOIUIABAIOMUX IITULL, JIATYIIKY, TAAIb, IPUYEM
COM IIPOTJATBIBAET €Iy BMECTE C BOJIOM, HE Mepexe-
BbIBaA. I[IpUBOJUTCS HEMAJIO CAYYA€B, KOI/la OH Hala-
JA7 Ha MEJTKUX MJIEKONMUTAIOMUX, CIy4alHO MOMNaB-
MIMX B BOJY, U JJAXK€ HA COOAK, MEPEMIBIBABIINX PEKY.
Muorpa 3TU NPOXKOPIUBLIE XUIITHUKNA 34TTATHIBAIOT
NIpEeMETHl, KOTOPBIE K MHUIE OTHECTH Heb3s. Ppiba-
KM HEO/IHOKPATHO HAXOJUIHN B UX KEIYAKAX NYTrOBU-
IIBI, MOHETHI, KOJbIA, OOYBb, KAMHH, KOHCEPBHBIE
6aHKH, 6YThUIKM. COMOB HA3bIBAIOT CAHUTAPAMU PEK.
Haxoaku OKaMeHeNOoCTeNl B puIb6ax (KaK, BIPOUYEM,
1 B JIPYTUX KUBBIX OPIaHU3MAX), HACKOJbKO HAM M3-
BECTHO, HUKOT/JJA PAHEE HE ONMUCBIBAIUCH. [TTABHBIM
HCTOYHUKOM (DAKTUYECKOTIO MATEpUasa i NaJeOH-
TOJIOTOB BCEI/ld CIIY’KUJIU €CTECTBEHHBIE U UCKYCCT-
BEHHBIE OOHA)KEHUSA, KEPH CKBAXKUH U KOJOHKOBBIX
TPy6. MHOTO HAXOJOK MCKONAEMBIX MJIEKOIHUTAIO-
MUX U gake 6€CMO3BOHOYHBIX CAENAHO IIPU PACKOII-
KaX KYJBTYPHBIX CJIO€B CTOSHOK M MOCEICHUN JIPEB-
HEI'O YEJIOBEKA.

OnuceiBaeMas HAXOAKA, 6€3YCIOBHO, IPUHIIUIIHN-
ATbHO MHTEPECHA U €Ile C OJHOI CTOpOHBL Ha 3a-
KJIIOYUTENIBHOM 3Tane TA(POHOMUYECKOTO IIUKIA
(npouecca 06pa30BaAHUs OKAMEHEIOCTEN U UX JJAJIb-
HeHmen CyAbobl, BIIOTH /IO TONAJaHUA K MaJIEOHTO-

Puc.3. ®parmeHThl WeiiHbIX NO3BOHKOB WepcTucToro Hocopora Coelodonta antiquitatis (cnesa) u nepso6bITHOrO Gbika Bison priscus.

[OnuHa macwrabHoit nuneitku 5 cm. Konnekums K.U.HOwuHa.
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NMAJIEOHTOJIOrUS

JIOraM) IPOUCXOAUT U3MEHEHUE MECTOHAXOXKICHUSA
HCKOIIAEMBIX B 30HE IOBEPXHOCTHOI'O BBIBETPUBA-
Hud. HIMpoKoe pacnpoCTPAHEHUE B 3TO BpEMs I1OJY-
YaeT ACMHXPOHHOE U 4ACTO MHOTOKPATHOE IEPE3a-
XOPOHEHUE OKAMEHEJIOCTEH, KOTOPOE HA3BIBAETCS
NIEPEOTIOKEHUEM.

Marepuai 10 IEPEOTIOKEHUIO OCTATKOB OPIaHU3-
MOB, B OCHOBHOM B MOPCKUX OOCTAaHOBKAX, 0OO6OOIIHII
B.T.Auun [1]. B ero xuure npepioxeHa KIiacCu(puka-
11 TUIIOB IEPEOTIOXKEHNA, OCHOBAHHAA HA YYETE TU-
HAMHUYECKOI'O IPOLECCA, B PEZYIBTATE KOTOPOI'O IPO-
UCXO/JUT PACCEUBAHUE HUCXOJHOI'O OPUKTOLIEHO3A
(COBOKYIIHOCTH OKAMEHEJIBIX OCTATKOB HUCKOIIdEMBIX
OPraHU3MOB B JTAHHOM MECTOHAXOX/EHUHN), IEPEME-
IIEHNE OKAMEHEIOCTEN U BHEJIPEHNE UX B HOBYIO Cpe-
ay. Cpeay ciydaeB IEPEOTIOKEHUA OKAMEHEJIOCTEN
n3 60J1ee APEBHUX MTOPOJL B 6OJIEE MOJIOABIE BBIICICHO
JEBATb I'€HETUYECKUX TUIIOB: JEHY/JAIIUOHHBIN, a6pa-
3UOHHBIHM, OIOJI3HEBON, TYpPOUAHBIN, JIE€JHUKOBBIM,
BYJKAHUYECKUN, UMIIAKTHBIN, TEKTOHUYECKUN U MUI-
panuoHHBIA. CleyeT OTMETUTh, YTO PA3HOOOPA3HBI
HE TOJBKO TUIIBI NEPEOTIOKEHUSI, HO U (POPMBI UX
NIPOSIBJICHUA B TOM WK UHOU OOCTAHOBKE.

[TpuBeJCHHBIE 3E€Ch JAHHDBIC, HA HAII B3I, I103-
BOJIAIOT 'OBOPUTH O HOBOM, JOCTATOYHO 3K30THUEC-
KOM THUIIE MEPEOTIOKECHUSI OKAMEHEIOCTEH — OHO-
T€HHOM, KOTOPHBII B IPONIJIOM MOT PEATU30BBIBATLCA
CAMBIMHU PA3JIMYHBIMU OPTaHU3MaMU. He UCKII0UEHO,

Jluteparypa / Reference

YTO U APYTUE NPUMEPHI TAKOTO NEPEOTIOXKEHUS OY-
JAyT OOHAPYXKEHBI NPU AAJbHEUIIEM HU3YYEHUU TACT-
POJIUTOB (CKENYAOUYHBIX KaMHEMN). X uCrnonp30oBanu
B KauecTBe cnenuduueckoro crnocobda aApobiacHUs
MUK, 4 TAKKE JUId NPUJAHUA TENy YCTONYUBOCTU
IIpU IJIAaBAHUK MHOTOYMCJIEHHBIE BEIMEPIINE MO3BO-
HOYHbIE (HAIPUMEP, IJIE3U034ABPbl U UXTUO3ABPHI).

W310X€HHBIN MATEPUAI JIMIIHUNA PA3 OAYEPKU-
BAET HEBEPOATHYIO CIOXKHOCTb TA(POHOMHUYECKOTO
LHUKJIA U MOJATBEPXKIAET CJIOBA U3BECTHOTO MUCATEA-
(paHTACTAa U HE MEHEE HU3BECTHOI'O IAJCOHTOJIOrA
N.A.EppeMoBa O TOM, YTO B MECTOHAXOXIACHUAX «Mbl
BCTPEYAEMCS C COCTABOM (DAYHBI, OTPAKAIOMUM HE
CTOJIBKO MOJIUHHYIO (DAYHY AaHHOM O6JACTH U JaH-
HOTO BPEMEHH, CKOJILKO MPOLECCHI, CO3/JABIINE MEC-
TOHAXOX/JeHUE» [2, c. 103].

Kak u B HacTodAIEee BpeMs, TAK U B IPOIITIOM HHO-
TE€HHBIN TUII IEPEOTIOKEHUS BPAJ] IU UMEJI IIUPOKOE
pacnpocrpanenue. OH HE MOI CTAThb INPUYUHOU
KPYIHBIX KOHIIEHTPAI[UN OCTATKOB OPTaHU3MOB. Ofi-
HA4KO €r0 HEOOXOUMO YYUTBIBATD I OOJIE€ ITOTHOM
pacmu@poOBKU IPOLECCOB, KOTOPHIE MPUBOJAT
K (POPMUPOBAHUIO MECTOHAXOXK/CHUI, UTO IIO3BOJIUT
IIPABUIBHO OXAPAKTEPU30BATL TAKCOHOMUUYECKYIO
U NAJIEO03KOJTOTUYECKYIO CTPYKTYPY KOHKPETHBIX
OPUKTOLLEHO30B, PEKOHCTPYUPOBATH JAAAbHOCTD,
JUINTENBHOCTDb, HATIPABJIEHUE U BO3MOXHBIA CIIOCOO
TPAHCIIOPTUPOBKU OCTATKOB OPIraHU3MOB. W

1. Anuwn B.T. OcHoBH TadoHOMUU. M., 1983. [Yanin B.T. The Foundation of Taphonomy. Moscow, 1983. (In. Russ.).]
2. Egpppemos HA. TaponoMus U reoslorudeckas 1eTonucs. M., 1950. [Efremov I.A. The taphonomy and the

Geological Record. Moscow, 1950. (In Russ.).]

Catfish — paleontologist

V.N.Komarov!, K.I.Yushin'

'Sergo Ordzhonikidze Russian State Geological Prospecting University

At the final stage of the taphonomic cycle, after the deposit has gone to the surface in a result of different processes,
the alteration of the deposit in the zone of surface weathering occurs, due to the mechanic destruction as well as the
processes of solution and replacement. A phenomenon of the deposition in thanatocenosis the reburied fossils —
redeposition — has a widespread occurrence in this time. On the basis of the unique finding of the cervical vertebra
of the Upper Pleistocene European roe deer (Capreolus capreolus) in the modern freshwater catfish (Silurus glanis)
a new type of the fossils redeposition — biogenic, which can be realized by a variety of the organisms, is esteblished.
Its account can be used for a more complete breakdown of the processes, which lead to the forming of the deposits.

Key words: catfish, Volga, fossil bones, redepostion of fossils.
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MUKPOEBUOJIOrUsa

300MUKkpobHbIEe cuMmbuo3nbl
U a30mHblU Memaboau3m
Yy ggumocaparos

A.A.CTenaHbKOB', kauaupar 6uonorndeckux nayk 1.A.Ky3Henosa', goxrop 6uomno-

rudeckux Hayk M.M.YMapOB?, kangugar 6uosorundeckux nayk M.B.Beuepckui'
"Uncmumym npooaem dxorozuu u 36oaroyuu umernu A.H.Cesepyosa PAH (Mockea, Poccus)
*Mockoeckuil zocyoapcmeennbiti ynusepcumem umeru M.B.Jlomonocoga (Mockea, Poccus)

A30THBIH 6aJ1aHC B3POCIOIO MIEKONUTAIOMIETO BCEra OMU30K K HY/I10. OJHAKO 3HAYUTENbHOE KOJMYECTBO AMUHOKHC-
JIOT €KEJHEBHO IOJBEPIraeTCs A€3AMUHUPOBAHMUIO B IEYEHHU U MBI AX, YTO OOYCIOBAUBAET HEOOXOAUMOCTb KOMIIEH-
CallUU 3TUX NOTEPD. INIOTOAJHBIC JKUBOTHBIE, ITIOTPEGIAIONINE BBICOKOOEIKOBYIO ITHIITY, JIETKO BO3OOHOBIIAIOT YTEPSAH-
HBbIC AMUHOKHCJIOTHL, 4 TPaBOsAJHbIC ((PUTODArN), TUTAIOMUECT HU3KOOCIKOBBIMU KOPMAMHU, MOT'YT UCIBITBIBATD AC(U-
IuUT a30Ta. [TapagoKCanbHO, HO Y PUTO(PATOB UHTCHCUBHOCTD [JE3AMUHUPOBAHNA AMUHOKUCIOT HAXOAUTCS HA CTOJb
JK€ BBICOKOM YPOBHE, YTO U Y IJIOTOSAAHBIX. CHIPABUTLCA C AC(PUIUTOM A30TA UM IIO3BOJISAET TOIBKO CUMOHUO3 C MUKPO-
OPraHU3MaMH, HACETAIONUMHU JKETYJOUYHO-KUIIEYHBIN TPAKT. YacTh OaKTEPUI OCYIIECTBISIOT a30T(PUKCAIUIO. Ypea-
JIMTUYECKUE OAKTEPUHN OCYIECTB/IAIOT PELUKIN3AUIO MOYEBUHBL, T.€. IEPEXBATHIBAIOT YTHIN3UPYEMBII A30T, IPEBPA-
IIAI0T €r0 B AMUHOKHUCIOTHL U BO3BPAILAIOT OPTAHU3MY-XO035UHY. JJOJIT0oe BpEMS MPEAINONATAIOCH, YTO MIEKOINUTAIO-
MUE CIIOCOOHBI PETYJIUPOBATH ITOT Hpolecc. OJHAKO aHAIU3 JIMTCPATYPHBIX U IIOJYYCHHBIX HAMHU JIAHHBIX [TOKA34Jl,
UTO UHTEHCUBHOCTDb PELUKINU3ALUHU CI1A00 PETYIUPYETCA XO3IMHOM U IOYTH ITOJHOCTBIO 3aBUCUT OT YPEA3ZHOM AKTUB-
HOCTH CUMOUOTHYECKUX MUKPOOPraHU3MOB. TakKuM 06pa30M, a30THBIN 6aTaHC MICKONUTAIOMUX-(PUTOPATOB — CIe]-
CTBHE TECHBIX 300MUKPOOHDBIX B3aUMO/JEHCTBUI, KOTOPbIE BBIPAOOTANIUCH B PE3YIBTATE COBMECTHON IBOJIOLIMU.

KiaroueBbpie CI0BA: PENUKIN3ALMA A30T4d, 430THBIA 6a1aHC, MUKpOOUOM KKT, cuMOHMOTHUYECKUE MUKPOOPIAHU3MBI,

ypc€asHas aKTUBHOCTD

30T — BAXHBIM JJIEMEHT IUTAHUA KUBOTHBIX.

Ero merabonan3m 3aTparuBaeT HECKOIbKO IPYIIL

OPTaHUYECKUX COEJUHECHUI: OEIKHU, HEOECIKO-
BbIC TENTHU/BI, CBOOOJHBIC AMUHOKHUCJIOTHI, HYKIECH-
HOBBIE KHUCJIOTBI, AMHUHBI, aMHUABL. JKHUBOTHBHIE OO
MOJAYYAIOT 430TCO/AEPKANUE KOMIIOHEHTHI U3 MUIIH,
MO0 CUHTE3UPYIOT HUX U3 OE€3230TUCTHIX BEIIECCTB
IyTEM IPSAMOIO AMUHUPOBAHUS UIN TPAHCAMUHUPO-
BaHUA. OJHAKO HEKOTOpPBbIC BEHECTBA (HAIPUMED,
HE3aMEHUMBbIE AMHUHOKMUCIOTB U HEKOTOPBIE BUTA-
MUHBI) HE MOTYT OBITh CUHTE3UPOBAHBI B JOCTATOU-
HOM KOJIMYECTBE U O0A3ATENBHO JOJLKHBI MOCTYNATD
C MUIIEH.

A30TCOZIEpKALIME BEIIECTBA BBIIOJHAIOT CIEIU-
(bnueckne PyHKIIUHU, HO MOTYT UCIIOIb30BATHCA B Ka-
YECTBE HECHENU(PUUECKOTO IHEPTETUIECKOTO CYyOCT-
para. OKUC/IEHUE 3TUX COCQUHEHUN (KAK B 3HEpre-
TUYECKUX LIENAX, TAK U IPU YTUIU3ALUYA OTPAOOTAB-
MIUX MOJIEKYJ) COIIPOBOXK/JACTCS BBIIECTIECHUEM AMMHU-
4Ka. DTO COEIMHEHUE TOKCUYHO JIJI1 TOJIOBHOT'O MO3-
ra, MO3TOMY JJOJDKHO OBITh OGBICTPO NHAKTUBUPOBAHO
B [IEUCHU.

Bce azoTcopepxkanme BEMeCTBa y ITULL U TYPUHBL
Yy MJIIEKONIUTAIOMUX OKUCIAIOTCA JO MOYEBOU KHCIO-
Thl, OCTAJIbHBIE — JJO AMMUAK4A, KOTODBII CBA3BIBACTCS

© CremanbkoB A.A., Kysunenosa T.A., YMapos M.M.,
Beuepckuit M.B., 2017

B MOYEBUHY B ODHUTUHOBOM IIUKJIE. MOUEBHMHA U MO-
4YeBasd KMCJIOTA BBIBOAATCA MOYKAMHU B Ka4eCTBE KO-
HEYHOTO NPOJYKTAd OOMEHA.

PasHuia Mexay KOJIUYEeCTBOM YCBOEHHOIO C IH-
€N 230TA U BBIBEICHHOTO C SKCKPETAMU HA3bIBAETCSA
a30THBIM 6anaHcoM. OH PACCUUTBIBAETCHA B TPAM-
MaX/CYTKH, TUOO B IPOLEHTAX OT IMOCTYIUBIIETO a30-
Ta. MAKCUMaJIEH 230THBIN 6AlIaHC Y PACTYIUX Opra-
HU3MOB, 6EPEMEHHBIX U JAKTUPYIONIUX CAMOK, 4 TaK-
JKe y 0co0e! B IEPUOJ HAPAIMUBAHUS MBIIICYHON WUIN
UHOU COEIMHUTEIbHOMN TKAHU. BaXKHO, 4TO JJaKe B 11€-
pUOJ POCTA A30THBIM 6AIAHC OYEHDb PEAKO MPEBBINIA-
er 30% (310 03Ha4aeT, yTo U3 100 I yCBOEHHOI'O 430-
Ta MuHUMYM 70 I OyzaeT BbIBEJEHO ¢ Mouon). Korja
JKUBOTHBIE TIEPECTAIOT PACTH, OH KOJIEOIETCA B paro-
He HyJId (BeCh MOCTYIMBIIMKM 430T BLIBOJAUTCA C MO-
4yor). Y CTApEemux, HAXOAAMMUXCA B COCTOAHUU
CTpECCa WA HEAAEKBATHO IHUTAOIUXCA OCO6eNn
A30THBIN OATAHC CTAHOBUTCA OTPULLATENbHBIM. OJJHA-
KO CYTOYHOE BBIBEJICHUE 430Ta C MOYOH Yy MJIEKOTINTA-
IOIUX HUKOIgA He onyckaercsa Huxke 0.05% or Macchl
Tea. Jlake Npu OTCYTCTBUM IPUPOCTA OUOMACCHI KH-
BOTHBIE BEIHYK/JEHBI IOTPEONATh A30THYIO ITUILY, YTO-
OBl KOMIIEHCUPOBATb NOTEPU C MOYOH. Y TPABOAJHBIX
(putodaros) JOCTYMHOCTb A30THOI'O IMUTAHUA CTA-
HOBUTCA 60J1€€ CTPOTUM TUMUTHPYIONUM (PAKTOPOM,
YEM JOCTYINHOCTb 3HEPTETUYECKOTO NUTAHUA. W He-
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CMOTPS HA 3TO, BBIBEICHUE 430TA Y HUX OCTAETCA HA
CTabWIBHO BBICOKOM YPOBHE, NPUOIU3UTENBHO B 1B
pasa mpesblmasg a30THBIN 6ananc [1-3]. O4eHb CIO0X-
HO CK434Tb, C YE€M CBA3aHA TaKasg METabO0JMYECKaAd
KOHCEPBATUBHOCTb MJICKONUTAIOMUX-PUTOPATOB,
MIOCKOJIBKY OYEBUJHO, YTO CHUKEHHUE TEMIIOB OKHC-
JIUTEJIBLHOTO [IE3AMUHUPOBAHUS JJATO OBl APKO BbIPA-
JKEHHOE KOHKYPEHTHOE NPEUMYIECTBO. OTHAKO 3TO-
I'0 HE NPOUCXOMHUT [3].

ANBTEPHATUBHBIM MEXAHU3MOM, IMO3BOJAIOMINUM
COXPAHATD A30T B YCIOBUAX €r0 ACDULUTA, CIYKAT
PENUKIN3ANUA MOYEBUHBI MUKPO6aMu [1]. DTOT po-
1IECC 3AKII0YAETCA B 3AME/IJICHUN 3KCKPEIUU MOue-
BUHBI IOUKAMHU U €€ TPAHCIOPTE B IPOCBET KEAYA0U-
Ho-kumeunoro Tpakra (JKKT), rae npoucxoaur pas-
pyLIIEHUE MOYEBUHBI YPEUIUTUUECKUMI MUKPOOPTa-
HU3MAMH /1O aMMHaKa. Hambonpmend aKTUBHOCTH
ypeasa (PEepMEHT, KATAIU3UPYIOMUN THAPOINU3 MO-
YEBUHBI 10 AMMMAKA U YITIEKUCTIOTO Ia3a) JOCTUTAET
B pyOlie U CAENnou KUIKe (PUTO(Aros.

Briaensomuncs aMMUaK HCIOJIb3YETCH CUMOUOH-
TAMU JJISI CUHTE32d MUKPOOHOIO Oc¢yka. [TOCKOIBbKY
ypeasa aKTUBHA BO BHEKJIETOYHOM IIPOCTPAHCTBE,
00pa3yomuics aMMUaK CTAHOBUTCS JOCTYITHBIM JIJIs
BCEX MUKPOOPTIAHU3MOB, 4 HE TOJBKO YPEAIUTHUUEC-
KuX. V3BECTHO, UYTO MHOTO€ B MUKPOOHOM MHUIEBA-
PEHUH CBA3AHO C JEATENBHOCTBIO HE TOJIBKO IPOKA-
PHUOT, HO U NPOCTENUINNX, HAIPUMED KIYTUKOHOCIIEB.
EcTb fIaHHBIE, UTO ypea3Has aKTUBHOCTD 3aBUCHUT HE
OT CBOOO/HOKUBYIIUX MUKPOOPTAHHU3MOB, 4 OT IIPO-
KaPpHUOT, ACCOLUMUPOBAHHBIX ¢ UHY30pUAMHU [4].

Hapacraomas MUKpoOHAs Oumomacca, momnajaas
B JKEJIE3UCTBIN XKENYAOK (HAIPUMED, B CHIUYI' Y KBAY-
HBIX JKUBOTHBIX ), YCBAUBAETCA OPIraHU3MOM XO35AMHA
1 BOCIIOJIHAET MyJT AMHHOKHUCIOT KPOBH. Tak mpouc-
XOJJUT MOBTOPHOE UCIHOJb30BAHUE 430Td, KOTOPBIH
MOT OBITh BBIBEEH B ()OPME MOUYEBUHBI UEPE3 MOU-
KU. IHTEPECHO, YTO MOPSAJKA MOJOBUHBI 430TA MO-
YEBUHBI, KOTOPBIYA IPOUIEN IIUKJ U BEPHYJICA B KDOBb
OPTaHMU3MA-XO3AUHA, ITOABEPTAETCA OKUCIUTENBHO-
MY JI€3AMUHUPOBAHUIO U MEPEBOJUTCA NPU NIEPBOM
Ke MPOXOXK/JEHUU Yepe3 MeYeHb 0OpaTHO B popMy
MOYEBUHBL

[TOCKONBKY OTCYTCTBYIOT JOCTOBEPHBIE U OJJHO-
3HAYHBIE METOAUKU KONIMYECTBEHHOW OIEHKH pe-
IUKJIN3AUNA MOYEBUHBI, UMECIOMUECT JJAHHBIE Clie-
JYET BOCIPUHUMATBH C U3BECTHOH OCTOPOKHOCTBIO.
Tem He MeHee, C MOMOIIbIO HM30TONHBIX METOAOB
C MEYEHOHU MOYEBUHOM IIOKA3aHO, YTO IIyTEM PELIUK-
M3 AN YAAETCA YBEJIUYUTD A30THBIA OATAHC IPHU-
MepHO Ha 50%, 4TO cocTasasfeT Bcero 5—10% ot mo-
CTYIHUBIIETO a30Ta [1]. Mexay TeM, pa3HHUIld B COOT-
HOIIEHUU YCBOEHHOT'O 430Ta K BBIBEJICHHOMY V XUIII-
HHUKOB U TPABOSIAHBIX KOJEOIETCI UMEHHO B IIpejie-
nax 50%. A30THBIH 6a7aHC Y OBIBI C IOJABJIECHHON
YPEA3HON AKTUBHOCTBIO NMPUOIUZUTEIBHO COOTBET-
CTBYET a30THOMY 6anaHCy KOTa [3, 6]. MOXHO mpes-
MOJIOKUTH, YTO 3TA PA3HUILA KAK Pa3 U OOYCIOBIEHA
HIUYUEM PEIUKIN3ANNN MOYEBUHBI y PUTO(PATOB.
Habnogaemas BenuuuHa B 50% uMeeT O4eHb OOJb-

I0€ 3BOJIOIMOHHOC 3HAYEHME, ITOCKOJBKY pasMmep
TPABOAJHBIX MJIEKOMUTAOIUX BO MHOI'OM OIIpeEJie-
JAETCA PA3MEPOM MX IUIEBAPUTENBHBIX OPIaHOB
(Bec pybua Kopossl gocruraer 20% ot o61eil MacChl
JKUBOTHOI'O) U JlaJIbHEHIIeE YBeJIuYeHue 06’bema 1e-
pEBAPUBAEMOTO KOPMA OYAET BXOAUTb B IPOTUBOPE-
4ype ¢ rabapuTaMyu NUIEBAPUTENBHON CUCTEMBL

OueBuHO, PENUKIN3ANNA MOYEBUHBl — BAKHE-
mas GU3NO0JI0r0-6MOXUMUYECKAS aIalTAIus K ITHUTa-
HUIO HU3KOOETKOBBIM KOPMOM. YOEAUTEIBHO JOKA3a-
HO, UTO Y KBAUHBIX KMBOTHBIX MHTEHCHUBHOCTb pe-
HUKIN33aIIUY MOYEBUHBI HAXOJUTCSA B OOPATHON 3a-
BUCHUMOCTH OT KOJMYECTBA 430TA B IMHUIIE: U3OBITOK
MOJIABJIAET ITOT MPOILECC, 4 HEJOCTATOK, HA060POT,
noppimaet [2, 5]. OJHAKO HEACHO, KAKUM 00pa3zoM
OCYWIECTBIIAETCA PEryIAUs IPOIeCCa.

HaunGoJiiee NONyIApHON CTAad I'UIIOTE3d O PETy-
JALUU CKOPOCTU nepenHoca moueBuHbl B JKKT. 10
MOXKET JOCTUTAThCA KAK C TOMOIBIO U3MEHEHUA UH-
TEHCUBHOCTH peabcopOI Uy MOUYEBUHBI B [IOYEYHBIX
KaHaJIBIAX, TAK U NIYTEM U3MEHEHUS KOJIUYECTBA €€
TPAHCIOPTEPOB B KUIIEYHUKE. (MOUEBUHA MOXET
MACCUBHO OT(UIBTPOBLIBATHCS B KUIIEUYHUK, 4 MO-
KET MPOHHUKATh 1O TpaHcnoprepam UT, myrem o6-
JeryeHHon gud@ysun.) JeicTBUTENBHO, IPU TIOBBI-
MIEHUU KOTUYECTBA 430Td B PALIUOHE CTENEHD Pead-
COpOIIUM MOYEBUHBI CHUXKAETCS: Y OBELl, HAIPUMED,
IIPU YETBIPEXKPATHOM YBEIUYEHNUH A30Td OHA IaJ[a-
er ¢ 70 1o 25%, HO IpU 3TOM B MOYE UTOI'OBASA KOH-
LEHTPALUA MOYEBUHBI OCTAETCA CYMECTBEHHO BhIIIE
pu 60raToM paluoHe, 4eM npu 6eauoMm [2]. Yo ka-
CA€TCA KONMYECTBA TPAHCIOPTEPOB, TO IPHU AePuU-
LIUTE 230Ta CTENEHDb UX IKCIPECCUU HECKOJIBKO BBI-
II€ U KOJIMYECTBO OOJIBINE, YEM IIPHU €TO U3OBITKE, O/I-
H4KO BBIXOJ] MOYEBUHBI B KMIIEYHUK IIPU GOraToOM
430TOM paljMOHE BCE PABHO yBeauvusaercd. Tak,
y OBEIl IPU YETBIPEXKPATHOM IOBBIIIEHUN KOJIMUYE-
CTBA JAUETAPHOIO a30TA NPOUCXOAUT MATUKPATHOE
YCKOPEHHUE IEPEHOCA MOYEBUHBI B KHUIIEYHUK [2],
HECMOTpPA HAa CHIKEHHUE IOYEYHON peadcopouun
1 YMEHBIIEHUE KOJMYECTBA TPAHCIOPTEPOB MOYeE-
BUHBL TakuMm 06pa3oMm, 062 MEXAHU3MA PEIYIAIUH,
JOCTYIIHBIE OPraHU3MY-XO3SIMHY, HE MOIYT obecIe-
YATh CHUXKEHUE TPAHCIOPTA MOYEBUHBI B KUIIEU-
HHUK. YTO X€ NPUBOAUT K YBEIUYEHHUIO TEMIIOB pe-
HUKJIU3ALUN 430Td IPU CHUKEHUHN KOJMYECTBA JUeE-
TAPHOTO 430Ta (B TOM YMCJIE IIPU CE30HHBIX KOJebHa-
HUAX)? EAMHCTBEHHBIN ITOKA3aTEb, KOTOPBIA MEH-
€TCAd AHWIOTUYHBIM 006PA30M, 3TO ypE€a3Has AKTUB-
HOCTb B JKKT. BBIACHWJIOCH, YTO OHA MAaf4€T B TPU
pasza B pybIie IPU YETBIPEXKPATHOM YBEJINYEHUHU CO-
JepKaHudg a3ora B nume. Cy/d 0 BCEMY, UMEHHO KO-
nebanus ypeazHon akTuBHOCTH B JKKT obyciosnu-
BAIOT MHTEHCHUBHOCTD PEHUKIN3ALMUHN A30T4A B I1E€JIOM.
BeposATHO, MUKPOOPraHU3MBl PEATUPYIOT HA JOC-
TYIIHOCTDb 430Td B CPEE U NIPEKPAIAIOT BHIPAOATHI-
BATb HEHYXKHBIE (DEPMEHTHL

st MIpOBEPKU 3TOM THUIIOTE3Bl CIELOBANO ObI
CPaBHUTb ypP€a3HYIO aKTUBHOCTb B KKT ’KMBOTHBIX,
NOTPEONAIONUX KOPMa C Pa3AUYHBIM CO/IEPKAHUEM
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YHMBepCanbHas cxema OnbiTa Mo U3MEPEHUI0 ypeasHoit akTusHocTn B XKKT mnekonu-

TaUWNX 1 NTUL,.

230Ta. OHAKO CONOCTABUTb HEMHOTOYUCIEHHBIE JIU-
TEPATYPHBIE JAHHBIE OKAa34J0Ch HEBO3MOXHO, IO-
CKOJIBKY BC€ aBTOPBI NPEACTABUIN CBOU PE3YIBTATHI
1o ypeasnoi akrusHoctu B JKKT B paznHou opme.
BesnuyuHB HOPMUPYIOT HA CYyXO€ BENECTBO, HA BIAXK-
HYIO HABECKY, HA MWUIHJIUTP, HA TPAMM, HA MUHYTY,
Ha 4ac, Ha 20 MUH U Ha HOJAMUHYTHL. MHKYOAIIHUIO OCY-
MECTBIAIOT IPEUMYILECTBEHHO 11pu 25°C, B TO BpeMs
KaK (PM3MOIOTUYECKAA TEMIIEPATYPA HAXOAUTCSA B [JU-
anazone 35-39°C. [TOCKONbKY IPSAMO CPABHUBATD 3TU
JJAHHBIE HEBO3MOXXHO, HAIll KOJUIEKTUB MPOBEJ Ole-
HOYHYVIO paboTy IO U3MEPEHUIO YPEAZHON AaKTUBHOC-
T B JKKT HEKOTOPBEIX JKMBOTHBIX, MCIBITBHIBAIONINX
PA3HYIO TOTPEOGHOCTD B 430TE.

B 3KCIEpUMEHT OBIIA BKJIIOYEHBI KAK CTPOTHE
buTodaru (3ainer [6], TUIYXH, CYPKU, MBIIIE-
BUJHBIE I'PBI3YHDI, KypoOOpasHble [7]), TaK U BCeE-

Ce30HHble Koe6aHNs ypeasHoit aKTUBHOCTM B CENOM KW Ke 3aillia-pycaka v nony-

LLeHHOW NecyaHKu.

SAJHBIC U IJIOTOSIAHBIEC (KAOaHBI,
KPBICHI, BaJbJAIIHEIRD). g ¢u-
TO(MATOB U3MEPEHUSA NPOBOJAU-
JIUCh PAHHEN BECHOU, KOTJA KU-
BOTHBIE MUTATUCh HU3KOOEIKO-
BBIMU KOPMAMHU, M OCEHBIO, KOT/I4
OTPEOAANUCh HoJiee H6OoraThle
KOpMa. Hamu pe3ynabTaThsl LeIu-
KOM INOJATBEPAWIN IEPBOHAYAIIb-
HYIO TeOpHIO. bonbpmas ypeazHas
AKTUBHOCTb (IIPEACTABIEHHAA
B BHUJIC MACCBHI 430T4 AMMHAKAQ,
obpasylomerocs 3a lu B IT
BJIAJKHOTO COJIEPKUMOTO KUIICY-
HHUK4) cBbime 0.2 U BIUIOTH 70
4 MrN/r-4 Ha6II0[a/1aCh y CTPO-
rux ¢purodaros. Y BCEIJHBIX
JKMBOTHBIX OH4 HE IIPEBBINIAIA
0.09 MrN/r-u, a y IJIOTOSJHBIX
MPAKTUYECKU MOJHOCTBIO OTCYT-
CTBOBAJIA. BA3KHO, YTO ypea3Has aKTUBHOCTb B Pa3-
Heix otaenax JKKT cunpHO oTandanach. MakcH-
MaJIbHBIE BEJIMYUHBI HAOIIOJAINUCH MO0 B IIPEJIKE-
JyjKe (77151 KOMBITHBIX ), TUOO B TOJICTOM OT/IENIE KU-
IMIEYHHUKA (151 TPBI3YHOB U 3aHI11c06Pa3HBIX). B xe-
JIEBUCTOM XKENYJKE U MPOKCUMAIBHOHN 4aCTH TOH-
KOTO KHUIICYHUKA ypE€a3Has AKTUBHOCTb OOBIYHO
NpeHeOPEKUMO Majid, 4 B JIUCTAIBHON YaCTH TOH-
KOI'O KMIIEYHHKA MOXKET IPUOIUKATHCA K BEIU-
YHUHAM, XapaKTCprIM JJIs1 TOJICTOT'O KUIICYHMKA.
Takxke 6bUIM OTMEUYEHBI MOYTH YETBIPEXKPATHBIE
CE30HHBIE KOJIEOAHUA YPEA3HOU aAKTHBHOCTHU
y T€X JKMBOTHBIX, Y KOTOPBIX 3UMHHE U JICTHUE
KOPMa PE3KO OTINYAIUCH 11O COJIEPKAHUIO OEIKA.
Ocob6eHHO CHJIbHBIE KOJIeOAaHUS HAOGIIONATUCH
y 3aHIja-pycaKa, TeTepeBa-KOCa4a U MOJTYJECHHOU
necyaHku. HabiiogaemMble CE30HHBIE KOJIECOAHUS
OTMEUYEHBl UMEHHO B aKTHBHBIX
depMeHTEPAX — MPEMKENYAKE
U CJIENOU KHUIIKE. AKTUBHOCTD
B JKEJIYZIKE U TOHKOM KUIICYHU-
K€ OCTaBanach HA CTAO6UJIBHO
HU3KOM YPOBHE.

Takum 06pa3oM, UMEHHO ype-
43Has1 aKTUBHOCTb MUKPOOPIraHU3-
MoB JKKT okazanace Haubosee na-
OGUABHBIM (PAKTOPOM, UYTKO PEATU-
PYIOITUM Ha M3MEHEHHE 430THBIX
noTpebHoOCTEN KUBOTHOTO. [Ipy-
rue GaKToOpsl — CKOPOCTD JE3AMU-
HUPOBAHUSA AMUHOKMUCIOT U HH-
TEHCUBHOCTb TPAHCIOPTA MOYE-
BUHBI — OKa34JMCh 60JIEE KOHCEDP-
BATUBHBIMU. Bce 3TO mno3BOJA-
€T PaCCMATPUBATH IPOKAPUOTHBIX
KUIIEYHBIX CUMOMOHTOB KaK OT-
JENBbHBIA OPTaH, BBIITOTHAIOIUNA
BA’KHYIO POJIb HE TOJBKO B IHIIE-
BAPEHUHU, HO U B PEIYJIAIUU A30T-
HOro 6anaHca XUBOTHOro. WHTe-
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PECHO, YTO OYEHb MTOXOKUE CUMOMOTUYECKUE CUCTE-  CTpaTeruci. BepoarHo, (popMUPOBAHUE 300MUKPOO-
MBI CJIOXUIUCH Y (PMJIOICHETUYECKU OYEHb AAJCKUX  HBIX CUMOMO30B y (GuTOdAroB MOKET IPOTEKATH
OPraHU3MOB, IPUHALICKAMUX K PA3HBIM KJIACCaM, OYEHb OLICTPO, UTO IO3BOJIAET IPU3HATbH 3TO OJHUM
HO OODBEJUHEHHBIX OOLIEH 3IKOJOrOoTPOUUECKOH U3 BEAYLIIUX 3BOJIOLHMOHHBIX TPEH/OB. B
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Zoo-microbial interactions and nitrogen metabolism of herbivorous mammals

A.A.Stepan’kov, T.A.Kuznetsova, M.M.Umarov, M.V.Vecherskii
A.N.Severtsov Institute of Ecology and Evolution (Moscow, Russia)

Nitrogen balance of adult mammals is always close to zero; the total nitrogen content of the body practically does
not vary in the midterms. However, significant amount of amino acids are deaminated in the liver and muscles daily,
and it is necessary to compensate these losses. Carnivores, consuming high-protein forage easily recover amino acids
losses, but herbivores feeding on low-protein forage may lack dietary nitrogen. Paradoxically, the intensity of amino
acids deamination in herbivores is on the same level in comparison with carnivores. To deal with the lack of nitro-
gen they can only by the symbioses with microorganisms inhabiting their gastrointestinal tract. Some bacteria are
capable to fix nitrogen. Urealytic bacteria carry out the urea recycling process; that is, they reuse nitrogen, convert it
into amino acids, and return to the host organism. For a long time it was assumed that mammals are able to regulate
this process themselves. However, analyzing literature as well our own data, we found that the intensity of nitrogen
recyclization is poorly regulated by the host organism and almost completely depends on urease activity of the sym-
biotic microorganisms. Thus, nitrogen balance of herbivorous mammals is a consequence of close zoo-microbial
interactions that have developed as a result of co-evolution.

Keywords: nitrogen recycling, nitrogen balance, gut microbiom, symbiotic microorganisms.
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Mpmyp KomnmoH —
gMacmep MOHKOro
3 MOYHOro 3kcnepumeHma

3
3

W gokrop negarornyeckux Hayk P.H.Ilep6akoB
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Tanrnun (Dcmonus)

Amepukanckuit pusuk Apryp Komnron (1892-1962) o6Hapyxu1 3(PHEKT N3MEHEHHUS JITTUHBI BOJIHBI PEHTICHOBCKOT'O
M3Y4EHUS BCAEACTBAE PACCEAHNSA €TO JIEKTPOHAMH BEMIECTBA U A €My TEOPETHUYECKOE OOOCHOBAHUE. DTO CTANIO
JJOKA34TENbCTBOM CYIECTBOBAHUA (DOTOHOB. 32 3TO OTKPBITHUE YYEHBIH OBLI y1OCTOEH B 1927 1. HO6€eneBCKOU npeMuH.
KoM TOH NPOBOJUII UCCIENOBAHUS KOCMUYECKUX YUY€, 4 B I'O/Ibl BTOPO MUPOBOM BOMHBI pab0TAJ HAJL CO3/lAHHUEM
ATOMHOI 60MOBI. IToCI€ OKOHYAHUA BOUHBI OPIraHU30BAI B YMKAICKOM YHUBEPCUTETE UHCTUTYTHI A1€PHOM (PUBUKH,
PaAnoOOUOIOIUY U U3YYCHUS METAJIOB, 4 3ATEM B TCUCHUE JICBATU JIET BO3IVIAB/SLI YHUBEPCUTET BamuHrrona.

KirogyeBspie CIOBA: UCTOPUS HAYKH, PEHTICHOBCKHUE JIYIH, KBAHTOBAsA (pu3UKa, GoToH, HoGeneBCcKas npemMus, Koc-

Muueckue n1yuu, appexr Komnrona.

1905 1. (uepe3 mATh JET IOCIE TOrO, KaK

M.IIIaHK OTKPBUI KBAHT 3HEPTUN) A.DUHIITEHH

NPEMIOKUI TUIIOTE3Y O CYHMIECTBOBAHUU B IIPU-
pojie KBAHTOB CcBeTa. B noknage OOLmECTBY HEMEIL-
KHUX €CTECTBOUCHBITATENEN, IPOYUTAHHOM B 1909 1.,
YYEHBIN JOOABUI, UTO caedyrouas dasa pa3eu-
mus meopemuueckoll GuUKu 0acm Ham meopuro
ceema, komopasa 0yoem 6 KaxKOM-mo CMbLCAE CAUA-
HUeM B0JIH0B0L Meopul ceema ¢ meopueil ucmeue-
nua [2, c.181].

B cBoux paborax DUHIITENH JONYCKAA HAJTUYUE
OHOBPEMEHHO M BOJIHOBBIX, U KOPIYCKYISPHBIX
CBOMCTB, MPEACKA3aB KOPIYCKYIAPHO-BOTHOBOI JIya-
JIN3M U3JIy4EHUA. BONBMIMHCTBOM YYEHBIX €TI0 BBIBO-
Jbl OBIIM BOCHPHUHATHL BECbMA NIPOXIaAHO. TOT XKe
[Tnank, pekomenaysa B 1913 r. OMHIITENHA B YWIEHBI
bepinHCKON aKaJeMUU HAYK, B CBOEM IIOCIAHUU €TO
TUIIOTE3Y O CBETOBBIX KBAHTAX IPUYMUCIUT K HCCIIE-
TOBAHUAM, ObIOUUM MUMO UCU.

Ho cpenn yuyeHBIX OBIIN U T€, KTO MOBEPUI B pe-
A7TBHOCTb YACTHI, M3JIYYEHUA M AKTUBHO padoTanl
B HANPABJIEHUM IOUCKOB HX ONBITHBIX JOKa3a-
TEAbCTB. TOMY CIIOCOOCTBOBAJ U MOJIOJION AMEPUKAH-
ckufl pusuk A.X.Komnron. CXoHAs CUTYyALUS IIO3]-
HEE BO3HUKHET NPUMEHUTENBHO U K NPUPOJIE KOC-
MHYECKHUX Jydei. M B 3Ty 061aCTh Hayku KomnTon —
YK€ U3BECTHBIM YYEHBIN — TAKXE BHECET CBOU Cylie-
CTBEHHBIN BKIA[,

© Ilep6akos P.H., 2017

Jna ymeepaucoenun K6aAnmMoBbLX 6033PeHULL Ha U3LYUeHILe

Komnmon coenan ne mensvute, wem cmo aem nasao Ppernens

011 ymeepucoenus Kaaccu1eckoli 6041060l meopuu ceema
M.JIxemmep [1, ¢.160]

Hayano nytu B Hayke

Aptyp Xommu Komnron poguncs 10 centabps 1892 r.
B ceMbe Danaca KOMITOHA — CBANECHHUKA, Ipodec-
copa ¢uirocoduu U JeKaHa BycTepCcKOro KoJaeaxa
(mrrar Orano). ke B pAHHEM JAETCTBE OH IIPOSBUII JKU-
BOU MHTEPEC K €CTECTBEHHBIM HayKaM, CO6upas 6a6o-
YEeK, M3y4das MaJIEOHTONOTHUIO U YNTAs IMONIYJISAPHBIE
KHUT'H IO aCTPOHOMUH, OYAUBIIUE €TO BOOOPAKEHUE.

[Toka oHbIT KOMITOH HACAAXKIAICA PAXOCTAMU
ObITHA U TO3HAHUA, pusuka B CIIIA Tpynamu b.Opan-
xinHa, [k Tenpu u Jx.V.Im66ca Habupana CBOIO CH-
ay. Korjga »xe emy HCIOJHMIOCH 15 JieT, aMEpUKAH-
CKasg HayKa B jauue AAManuKeJlbCOHA yLOCTOUIACDH
cBoelt nepsoit Hobenesckoit npemuu. Bpag nu Kom-
IITOH, AK€ €CJIU OBl OYEHD XOTEJ, MOT OCO3HATh TOT-
J14 3HAYEHUE 3TOr0 TpUyM@a s OyyIEro pa3BuTus
HayKy ¥ TexHUKU CIIA n ay1g ce6s TU4YHO.

B 1913 r. Apryp, OKOHYMB ByCcTepCKUN KOJUIEK
CO CTENEHBIO (GaKaNIaBpa HAyK, IO COBETY CTAPIIETO
6parta noctynua B I[IpUHCTOHCKUIT YHUBEPCUTET, I/I€
B 1914 1. mOMy4ns CTENEHb MAIUCTPA UCKYCCTB U CTAJ
acnupaHToM-pusukom. B 1916 r. KoMOToH 3amuTn
JUCCEPTALNIO HA AKTYAJIbHYIO JI/IA TOTO BDEMEHU TEMY:
«MITHTEHCUBHOCTh OTPAKEHUSA PEHTIEHOBCKUX JIy4eit
U PACIIPE/ICEHUE JICKTPOHOB B aTOMaX»>. C 3TOTO MO-
MEHTA OH MOCBATHUJ CEOS UCCIEAOBAHUAM KECTKOTO
WU3JIYYEHN, HA YTO YIIJIO 15 JIET €T0 KU3HU.

[Tpu 3TOM ApPTYp 6BLI B KypCE€ HAYYHBIX COOBITUN
1 3HJI, 9YTO JAy4d PEHTreHa — 3JEKTPOMAarHUTHBIC

OPHUPOIJA  Ne9 « 2017



UCTOPUSA HAYKU. DUSUKA

BOJIHBI, 3AHUMAIOIUE ONPEAECTICH-
HOE MECTO Ha HIKAJIE BOJH. DTO
CTAJI0 OYEBUJHO M3 TEOPUU HH-
TepPEPEHIIUU  PEHTTEHOBCKUX
Jy4er Ha KPHUCTAJLIAX, pa3pabo-
TaHHOU M.pon Jays B 1912 1.
U B TOM XK€ I'OJly 3KCIIEPUMEHTAJIb-
HO IOATBEPXKACHHOU B.Opuznpu-
xoM u IL.Kuunnuurom. B 1915 1.
JIaya 6b11 ynocroeH Hobenesckoit
NIPEMUH, UYTO HE MOTJIO YCKOJb3-
HYTb OT BHHUMAHUA MOJOJOTO
1 aMOULIMO3HOI'O AMEPUKAHIA.

IIpojgoikas CBOM HCCIENOBA-
Husdg, KOMIITOH OJHOBPEMEHHO TI'OJL
npopaboTan npenojaparenem pu-
3UKU B MUHHECOTCKOM YHUBEPCHU-
TETE, 4 34TEM [BAd I'Ofld UHIKCHE-
poM-uccienosareneM B (pupme
«Becrunrayc». 3aHUMAACh IPU-
KJIAJHBIMU NPOOIEMAMH, OH TOJY-
YUJI MATEHT HA U3006PETEHHUE JIAM-
IIbI HA MTdPax HATPHUA, YI4ACTBOBAJI
B HAJIAKHUBAHUMU IIPOU3BOJCTBA
JIOMUHECIIEHTHBIX JIAMII U IIOMOT
CO3/[1aBaTh HEOOXOAMMBIE ABUALIMOHHBIE MPUOOPHI,
NIPUOOPETA TIPU 3TOM PENYTAIUIO YCIENITHOTO KOH-
CYJIBTAHTA B MHXKEHEPHOH 06JIACTH.

B utone 1916 1. B TUIHOM KU3HU APTypa TPOU30-
IIJIO Ba’)KHOE COOBITHE — OH JXEHWICH Ha B.Y.Mak-
Knocku, ogHokypcHuue 1no Bycrepy u IIpunCTOHY.
Omna cTana ero BEpHOI MOMONIHUIIEN B HAYYHOU JIes-
TEIbHOCTH, 4 B TOJbl BTOpO MUPOBOU BOMHBI HAPAB-
HE C HUM MOJIY4YMJIa IONYCK K CEKPETHOU pabdore. Mx
CTAPIIUI CBIH CJOYXXWI B AMEPUKAHCKON a4CCOLUALINU
JUIJIOMATUYECKON cayxk6bl  (American Foreign
Service), a maagmuit cran npodeccopom punoco-
¢un YuuBepcurera mrara TeHHECH.

B 1919—1920 rr. KomnTon mpoiues IOJIE3HYIO
11 ce0sl CTAXKUPOBKY B KaBeHAMIICKON s1a6opaTo-
pun KeMOPUIKCKOTO YHUBEPCUTETA, BO3ITIABIAEMON
HO6eneBCKUM JaypeaTroM D.Pesepdoprom. B Kem6-
pumxe Komnton noznakoMmuics ¢ Ik JIx. TomcoHOM,
MOBJIMABIIUM B UTOTE€ HA OKOHYATENbHBINA BEIOOD UM
PEHTIEHOBCKUX JIY4EN KaK IPEJMET UCCIENOBAHUA,
1 UMEJI C HUM I103KE JOJII'VIO IIEPENUCKY.

PeHTreHoBCKUE JIY4U KaK pa3jaen OnNnTUuKu

Ho B ma6oparopuu HYXKHOU s KOMITOHA BBICOKO-
BOJIBTHOU PEHTI€HOBCKOM YCTAHOBKM HE OKa3a/10Ch,
1 OH BPEMEHHO 3aHAJICA U3YYEHUEM PACCEAHUA U T10-
[JIOIEHUA T'AMMA-U3JIYYEHUA AleD U U3MEPEHUEM
JJIMHBI BOJHBL raMMa-iydeit. OOHAPYXKUB, 4TO pacce-
SHHOE€ M3JIYYEHUE IIOIVIOIAETCA BELECTBOM JIETUE,
4eM IIEPBUYHOE, OH AOIYCTUIL, YTO 3TO IPOABICHUE
HOBOTO BU/JA (PJIIOOPECIEHIUU.

[Tozpunee KOMIITOH HA4YaJ UCCIEJOBAHUAA 11O PaAC-
ceqHuIO yxke aydein Penrtrena. Bcmomunaga o6 aTom

Aptyp Xonnn KomntoH B 1927 r. — B rog
nony4yeHus Hobenesckoit npemuu.
®o1o u3 apxusa Mondadori Publishers

BPEMEHU, OH MOJYEPKUBAT: ..Hd-
wyunas ¢ 1917 2. 4 nposen name
aem 6 0e3ycneutnslx nonvimKax
CO221a4C08AMb Pe3YIbMAamsl. HeKo-
mopuix IKCNePUMenmos, Kacas-
UWUXCA UHMEHCUBHOCU U DdC-
npeoenenus PAaccesnnbLx permaze-
HOBCKUX JYuell, ¢ INeKMPOHHOLL
meopuetl A61enus, pazeumoil c3-
pom . lonc.Tomconom [3, ¢.398].

32 3TU TO/ibl OH ONyGJIUKOBAJ
nouru 20 crareil O CBOMCTBAX
PEHTI€HOBCKUX U TaMMa-JIyden.
bBrlna cpein HUX U 06mas ¢ Pesep-
GOopOM U HEOKUJAHHAS IS TIEp-
BOHAYaJbHBIX HHTEPECOB KoM-
NTOHA CTaThsl «PaMOaKTUBHOCTD
U rpasurTanusg» B KypHaie «Na-
ture» (1919). B nen (onupasach HA
O6MmYI0 TEOPHUIO OTHOCUTENBHOC-
TH) OHU IONBITAJIUCh U3MEPUTD
COKpAalleHUE TEPUOAA TOTypaC-
11ala paJiJMOAKTUBHOI'O BELIECTBA,
MU3AYYAIONEro B CUIBHOM TpaBU-
TAIJMOHHOM TOJIE.

[To BoszBpamenun B CIJA KoMNOTOH BO3IIaBUI
(pusngeckuit PpaxkynsreT BAaMIMHITOHCKOTO YHUBEP-
curera B Cenr-Jlyuce (wrar Muccypn). M3ydas uH-
TEHCUBHOCTb PEHTICHOBCKUX JIy4el, OTPA’KEHHBIX
KPUCTAJIAMU, OH OOHAPYXKUJ, 4YTO U3MEHEHHUE pac-
npesie/IeHNs 3JIEKTPOHOB HA IOBEPXHOCTH IOJ, J€ii-
CTBUEM MATHUTHBIX IOJIEW HE BIMUAET HA UX UHTEH-
CUBHOCTbD, ¥ IIPEATIONOKUI, UTO INEKTPOH, 8PaAujdio-
wuiica no00OHO MUHUAMIOPHOMY 2UPOCKONY, A6AA-
emca nepeunHol maznummnoil wacmuyeil [1, c.151].

Mexay TeM 34 OATb JIeT 1O 3aHATud KoMmmrona
47-netuuil npodeccop P.O.Muminken, Joka3as pe-
ANBHOCTD «dTOMOB» 3JIEKTPUYECTBA, IPOJOJIKAT OT-
pUILIATH CYMIECTBOBAHUE CBETOBBIX KBAHTOB. OH IIBI-
TAJICS BBISICHUTD: ICHCTBUTEIBHO JTU dHEPTUSI KBAHTA
CBETA PaBHA by, ABIAETCS JU NOCTOSHHAA [lnaHka b
HEU3MEHHOH /I BCETO AUANA30HA 3JIEKTPOMATHUT-
HBIX BOJIH, COOTBETCTBYET JIM YPABHEHUE DUHINTENHA
CaMON PEANBHOCTU. M TeM He MeHee, HECMOTPA Ha
BCE METAaHUI MUJUIMKEHA, IPOBEJICHHBIE UM B 1915 1.
nzmepenus Qporoaddekra BHOBb NMOATBEPAUINA T'U-
IIOTE3Y O CBOOOAHBIX KBAHTAX U3IYYEHUS.

TaxuM 06pa3oM, HECMOTPA HA COMHEHUA Munu-
KEHA B 3TOU TUIIOTE3E (IO €T0 CIOBAM, IEP3KOM, €C-
1 He 6€3PaACCYAHON, U HECOBMECTUMOMN C IOHATHEM
3JIEKTPOMATHUTHOI'O BO3MYIIEHUA), OH, TEM HE Me-
HEe, B3JICH 32 paboTy O €€ MPOBEPKE, IPOSABUB HE
MEHBIIEE YIOPCTBO, YEM TO, YTO OTIUYAJIO €rO0
NPEXHIO PAabOTy MO U3YYEHHUIO AUCKPETHOCTH 34-
pana anekrpoHa. Ho M mocne MOCTAHOBKU CBOHUX
3KCIIEPUMEHTOB IIO MPOBEPKE I'MIIOTE3BI O KBAHTAX
CBETA OH BCE €IIE NPOJOJIKAI COXPAHATD CBOE HEJO-
BEpUE K HE.

TouHO Tak xe 1 KOMITOH, 3aHUMAACh DEHTTE€HOB-
CKUMH JIy4aMH, BHAYAJIE UCXOAWI U3 NPEACTABICHUN
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UCTOPUSA HAYKU. DUSUKA

O BOJIHOBBIX CBOMCTBAX CBETA U PEHTICHOBCKUX JIY-
yert. Onupancsa OH U Ha paboTel MUJUIMKEHA, B KOTO-
PBIX OTPA3WIMCh METAHUA ABTOPA B OTBETE HA BO-
Q [IPOC, YTO TAKOE CBET — 3TO BOJIHBI MM YACTULBL
Paznopeuusele (pakThl npupend KOMIOTOHA K TOMY
COCTOAHMIO PA3/1a/id, OT KOTOPOI'O €MY €lle IPEJCTO-
SJIO U30ABUTBCA B MOMEHT OOPETEHUS UCTUHBI I10-
CPEJICTBOM CBOUX COOCTBEHHBIX 3KCIIEPUMEHTOB.

3

v OT MHOroneTHux uccnegoBaHuit
K rMaBHOMY OTKPbITHIO

B KOHEYHOM cYeTe 3TOT MOMEHT HACTYyNMI. B uccie-
Q\AOBaHHH KomMnToHa NpUMEHANACh PEHTTEHOBCKASA
TPyOKa, MYYOK U3AYIEHUSA KOTOPOU BBIAEIAICA JBYMS
@ auadparMaMu U PACCEUBAICA HA TEJIE U3 JIETKUX ATO-
MOB (B K44€CTBE MUIICHU UCIIOJIb30BAICH I'PAPUT, -
padun u 1.4.). [Tocie npoxoxaeHusa fuadparm pacce-
SHHOE U3JIYYEHUE IIOIAAI0 Ha KPUCTAJUL PEHTTEHOB-
CKOTO crnekrporpada, a 3aTeM B HOHU3ALUOHHYIO Ka-
MEpPY WIH Ha (POTOIUTACTUHKY. DTO MO3BOJIAIO U3YUATh
CHEKTPAIBHBIA COCTAB TAKOT'O U3TYYEHNU.

B 1922 r. Komnton o6HapyKUJ, 9YTO 3IEKTPOH Ya-
CTUYHO IOIVIOIAET MOPLUI0 PEHTIEHOBCKOTO U3IY-
YEHUA, OCTAJIBLHYIO K€ U3JIYy4aeT B BUJE HOBOTO KBAH-
T4 C MEHbBIIEN YaCTOTOM, 4 3HAYUT — C YBEJIUYECHHON
JUIMHOU BOJIHBI U31ydeHusd. Takos 6b11 apdekr Kom-
nTona. Hesasucumo ot rumnoresnl [1.Jleb6as*, Kom-
ITOH HE OIPAHUYMICA AHAIU3OM CBOUX OIBITOB,
HO TYT e NPUCTYNUI K pa3dpaboTKe TeOpUn HabJIIO-
JABIIETOCA UM 3(PPEKTa.

Onupasch HA 3aKOHB COXPAHEHUA 3SHEPTUU
1 UMIYJIbCA B CUCTEME IEKTPOH—(OTOH (TEPMHUH
¢omon 6vu1 BBeneH B 1926 1. [LH.JIpioncom), Kom-
IITOH CO3/jaJ1 TEOPHUIO ABJICHUS, I0OKA34B €I'0 CYLIECT-
BoBaHUE. OH OOHAPYXWI, YTO IPU CTOJKHOBEHUU
(boTOHA C 3NEKTPOHOM JIIMHA BOJHBI PACCESAHHOTO
U3IYYEHUA OTIUYAETCS OT JJIMHBI BOJHBI MAJAI0Me-
IO HA BO3POCHIVIO BEMUUUHY AL = 2Asin’B /2. [TocTo-
AHHAA Ak CTAJId HA3BIBATHCA KOMIITOHOBCKOM JIIH-
HOU. IIpuyem, €ro XK€ ONBITH NMOATBEPAMUIN IIOJY-
YEHHYIO (POPMYILY.

B mnony4eHHBIX BBIBOJAX, ONYOJMKOBAHHBIX
B 1923 1, KOMOTOH BBIBUHYJ IPEATONOKEHNUE, YTO
B PE3YJILTATE PACCEAHUA PEHTIEHOBCKUX JYYEN JIEK-
TPOHBI, HA KOTOPBIX NPOUCXOAWIO 3TO PACCEAHUE,
BBUIETAIOT U3 ATOMA C OOJIBIION CKOPOCTBIO. DTU 3/1eK-
mpoHbL 0Omoaul, KAK UX Ha3blBa1 KOMIITOH, 6bUIH 06-
HAPYKEHBI U SKCIIEPUMEHTAIBHO IPOBEPEHBI O3/JHEE
B TOM xe rogay 4.T.PBunbcoHOM, 4ybe HU306pETCHUE
KOHJIEHCAITMOHHOM KaMepr!l eme B 1912 1. mo3BOINIO0
HA6/I01ATh TPEKN 3APSKEHHBIX YACTHLL

Pesynprarel KOMITOHA BBI3BAIM OXKHUBJICHUE Cpe-
JU €ro KOJUIET, OAHAKO IIPEJIOKEHHASA UM KBAHTOBAS

* Tlerep Jle6ait — HUACPIAHACKAI (DU3UK ¥ XUMUK, 3aHUMAJICS
KBAaHTOBOH TECOPHEH TBEPAOTO Tea. Panbiie KoMIToHa 06bacHUT
OOHapyKXeHHbI UM 3(ddeKT. Jlaypear HoOeneBCKUil NPeMUN 1O
xumun 32 1936 .

MHTEpHpeTanus OblIda IMPUHATA HE Cpa3y, u6o OHa
NPOTUBOPEYNIA PAHHUM BBIBOJAM ToMcoHa. IIpoTUB
Teopun KOMITOHA BO3PAXKAI U €TI0 COOTEUECTBEH-
HUK Y.JIy3H, KOTOPBIM IOJAATaj, 4TO IOJy4EHHBIE
JAHHBIE MOIJIM OBITh OOYCIOBAEHBI UHBIMU 3(P(eKTa-
MuU. Y TUIIb TOCIE HOBBIX 3KCIEPUMEHTOB KOMNITOHA
1 caMoro JlysHa NOCJIEJHUIT OTKA3aJICSI OT CBOUX BO3-
paxkeHuU, yOeAUBIINCH, YTO ET'O U3MEPEHUS COTIACY-
I0TCA ¢ Teopueit KomnroHna.

Bcmomunas 3tu coObTuss, KOMIITOH 3aMETUT: AC-
HO, IO pacceusaemoie MaKum 00pa3om peHmzeros-
cKue ayuu pacnpocmpanaiomcs Henocpeocmeeno
8 6U0€ KBAMMOB IHEeP2ULL USLYHUCHUL; OPY2UMU COBA-
MU, OHU 6edym ceba Kax Gomonnvie yacmuyst. I1po-
gepKa ceA3uU MeHCOY YeNaMU BblIema NCKMPOHa 0m-
0aMu u 6MoPUUH020 KEAHMA USLYHUeHUL — IMO pe-
warnuas npoeepra 6biNOIHeHUL 3AK0H08 CoXparie-
HUA IHeP2UL U UMTLYILCA NPUMEHUMEAbHO K NPOoUec-
¢y pacceanus pomonos na srexmponax |3, ¢.404].

B 1922 r. KOMIITOH ITOKa3aJ1, 4YTO PEHTIEHOBCKUE
JIY4U MOTYT MOJHOCTBIO OTPAXKATHCA OT INIAJKUX T10-
BEPXHOCTEN (OT CTEKJIA WIN METAJIIA), YTO O3HAYAJIO:
PEHTIEHOBCKHE JYYM BEAYT CEOSA TAK K€, KAK CBET.
B 1925 1, npuMeHuB Ju(dPAKIUOHHYIO PEIIETKY, [103-
BOJIMBIIYIO JIENTUTh PACCEAHHBIE PEHTTEHOBCKUE JIyUU
10 KOMIIOHEHTAM, OH MOJYYUI TOT K€ pe3yapTar. Ta-
KHUM 06PA30M, €0 UCCAEAOBAHUA 3ATOKAIA OCHOBBI
M3y4E€HUA PEHTTEHOBCKUX Jy4El KaK pa3fjena ONTHU-
KM, 1 YK€ 32 3T0 KOMII'TOH NpHOo6pes penyTaluio Bbl-
JAIOIIEroCs UCCIELOBATEIA.

KBaHnTOBasg rumnoresa noOyaunaa yYEHBIX IPOBeE-
PUTH €€ BO3MOXKHOCTU NPU OOBACHEHUM SABIEHUII,
MMEBINIMX PAHEE BOJHOBOE TONKOBAHMUE. OKA34T0CH,
YTO C KBAHTOBBIX MO3UITUH MOKHO OOBICHUTH 3aKO-
ubl Crepana—bonbpumana, cMemeHus Buna u usmy-
yeHud [lmanka, a Takke agpdexr JJomnepa. bonee to-
ro, U ypaBHEHHUsA MaKCBeId JONMYCKAIOT PEHIEHMUS,
BIIOJIHE COTIJIACYIONMUECHA C KOPNYCKYAAPHOU TOUYKOU
3pEHUA, C €€ MO3ULHI YAAIOCh UHTEPIPETUPOBATD
Jaxe JUPPAKUUIO Ha OECKOHEUYHOU OTpaKaouei
JIMHENHOU peIIeTKe.

OUHIITENH, BBIABUHYBIINY I'UIIOTE3Y O CYLLECTBO-
BAHUM KBAHTOB CBETA, OBLI KPAWMHE 3aUHTEPECOBAH
B €€ MOATBEPXKAECHUU. B ONyOIMKOBAHHON B AIpeEIIe
1924 1. cratpe «DkcnepumeHT KOMITOHA» UM OBLI
C/leJIaH CJIEAVIONUI BAXKHBINM KaK JUIA HAYKH, TaK
U JJIS1 HETO JIMYHO BBIBOJ: ..JI010J1CUmeNbHbLLL Pe3)lb-
mam onvima Komnmona noxdasvieaem, 4mo usiyue-
Hue eedem cebs max, Kax ecau 0b. OHO COCIMOANO U3
OUCKDEMMHBLX KOPNYCKYL, He MOSbKO 68 CMbLCe nepe-
oauu dnepeuit, Ho U 6 CMbLCIe nepeoavu KOau1ecmsd
osuxcenus [2, c.467].

Opnako H.bop, nocerusmuit B 1923 1. ta6oparo-
puto Komnrona B CIIIA u IOBEPUBIIUKI B €0 IKCIIEPU-
MEHT, TEOPUIO CAMOTO 3((PEKTA HE NMPUHAT U3-32 HE-
COIJIACHA C IPEACTABIEHUAMU O KBAHTAX CBeTd. OTaa-
BABIIMU IIPEATIOYTEHNE BOTHOBLIM CBOMCTBAM U BEPA-
MU B CTPOTO€ NMPUMEHEHHUE 3aKOHOB COXPAHEHUS
JUIIb B MAaKPOMUPE, OH NPOJAOLKAI CYUTATH CAMY
nje0 (OTOHOB NPOTUBOPEYAIEN PEABHOCTH, O YEM
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YBEJJOMUT B CTaThe «KBAaHTOBAA TeE-
opua usnydenus» (1924), nanu-
CAHHOU UM COBMeECTHO ¢ X.AKpa-
mepcoMm u IIx.K.Ciarepom.

Ho mnocuepyomue 3KCIEpPU-
MeHThl A Komnrona u A.CariMoHa
C NPUMEHEHUEM KaMepbl Buibco-
Ha, a 3areMm B.bore n X.Ienrepa
B 1925 1. BHOBb IOJTBEPAUIN JEN-
CTBUE 3aKOHOB COXPAHEHUSA JHEP-
MU ¥ UMIIYJIbCAd B 3JIEMEHTAPHOM
ATOMHOM 4KTe€, 4TO, 110 Bopy, coom-
gemcmeyem Keanmosoil meopuu
agppexma Komnmona [4, c.559].
B wrore oH cormacuica ¢ HUM,
4 3HAYUT U C NPUSHAHUEM DEANIb-
HOCTM W BOJIH, W 4actul. Csuje-
TEIbCTBOM TOMY CTaJI IPUHIIUI JI0-
IIOJHUTEJIBHOCTH bopa, nmpoBos-
[JIAIIEHHBIN UM B 1927 1

Y4eHBIMU NPOBOJAUIUCH OIIBI-
TBI IO IPOBEPKE 3P PeKTa: n3yue-
HUE 3HEPIUU OCBOOOXKIEHHOIO
3JIEKTPOHA; AHATU3 YIJIOB, 1O/ KO-
TOPBIMU PACXOAATCA MYTU pacces-
HUA 3JICKTPOHA U (POTOHA; OJJHO-
BPEMEHHOCTDh MOSABJIEHUA 3JIEK-
TPOHA OTJAYU U PACCEAHHOTO (PO-
ToHA U T.J1. Cam KomniToH B 1924 1.
NIPOOJIKUI HAbMoAeHHE (D DEK-
Ta /I8 HOBBIX BEIIECTB, UCIOJIb-
3yd KaMepy BUibCOHA B MArHUT-
HoM 1noJe. I.B.CKo6€enpIbIH Ipo-
BepUI (POPMYJY JJIA 3JTEKTPOHOB
orpaudu, a M.gje Bponab noarsep-
Jul Hanuuue 3pdexra A Meau
1 AJIIOMUAHUS.

Csou pesynpratel KOMITOH
Onyo6JIUKOBAI B 1923 I. U B TOM XKe
rojy cran npogeccopom YMKarcKoro yHMBEPCUTETA.
Kak npeeMHUK MWIIMKEHA, OH IPENOAABAI U BEJI I10-
HUCKU JIOKA3aTENbCTB PEATBHOCTH (POTOHOB. M3yuan
VUEHBIM U SIBJIEHUE IOJHOTO BHYTPEHHETO OTPAXKE-
HHUS PEHTIEHOBCKOTI'O M3JIydeHUd, HAOIIONas PEHTTE-
HOBCKHME CIIEKTPBI C IIOMOMIIBIO MCKYCCTBEHHON JIH-
(PPAKIIMOHHON PEUIETKH, U B UTOTE MPEACTABUI s
BCEX BECHMA SICHYIO KBAHTOBYIO TEOPUIO AUDPAKIIUU
PEHTTCHOBCKUX JIY4EH.

[To 3ameuanuio C.P.OdunoHoBUYd, OmKpbLmUE
Komnmona — me pe3yrvmam meHo6eHH020 03dpe-
HUA, 4 Noumu Heu3benHoe credcmeue 6blnoIHeHUSA
MHO20JIeMMHELL UCCAeO08AMENbCKOU NPOPAMMbL. Yue-
HblL nepexooum om Y0eioeHHocmi 8 CnPasediueo-
CIMU KAACCUYECKOLL Meopult i nonsimox 00sACHeHUS
OaHHBLX ONBLINA C NOMOULBIO 0CO0020 pacnpeoeneHus
ANeKMPOHOB 8 AMMOMAX uepes 2unomesy 0 HOBOM 6uU-
0e MOMUHEeCUCHUUU K BbLOBUNICCHUIO U NOCIeOVIOU el
3auwgume K6amnmosoi meopuu pacceanus [5, c.419].

KOMIITOH YTOYHUJI TAKXKE 3HAYCHUA UUCIA ABOTAJI-
PO U 3apsfa 3NEKTPOHA, PAHEE ONPEJEIEHHOrO Mui-

H.bop (mo 1924 r. oTBepraBLMit NpeACTaBNEHMe O CBETE KaK MOTOKe YacTuL) u A.JiH-
wreitH (npepnoxuswuit B 1905 r. runote3y KBaHTOB cBeTa — (DOTOHOB) B AoMe
M.3peHdecTa B JleiigeHe. 11 fekabps 1925 1.

®oTo MN.3peHdecTa

MUKeHOM. TakuMm 06pasoM, mocje ONy6IUMKOBAHUA
B 1916 r. pe3ynsraToB MIUIMKEHA ¥ BHITOJHEHHOTO
B 1922 1. akcniepumenTa KOMITOHA /11 MUPOBOTO CO-
obmecTBa (PU3UKOB CTAIA B 1IEJIOM OYEBUJHOHN HEOO-
XO/JUMOCTD IIPU3HAHUA KBAHTOBOM TEOPUH CBETA.

MNpusHaHue 3acnyr KomntoHa

B 1927 r. KoMIITOH elie He JOTaAbIBAJCI O BO3MOK-
HOM TNpuCYyXjeHUn eMy Ho6eneBCcKOoU NpeMuu.
24-29 oxra6pa cocrosancsa IaTeiii CONbBEEBCKUN
KOHTPECC IO TEME «DIEKTPOHBI U (POTOHBI», KOTOPAS
6b111a U151 (PU3UKOB TOTO BDEMEHU OJJHOM U3 AKTYaJIb-
HBIX U K TOMY K€ HEJIEI'KUX HAYYHBIX IPOOJIEM.
Hauasica KoHrpecc ¢ goxnanos V.JL.bparra o6 or-
paXEHUU PEHTTCHOBCKUX Jydeld u A.KomnroHa
O PACXOXAEHUU 3KCIEPUMEHTA C TEOPUEN IJIEKTPO-
MAarHUTHOTI'O U31y4yeHuA (C JOIOJHEHUAMHU BBICTYIIN-
12 M.CriojoBckasa-Kiopu). 32 HUMU IIOCJIEL0BAT J1O-
xnaz JI.pe bponna «HoBag fuHaMUKa KBAHTOB», 4 TAK-
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A.KomnToH (Bo BTOpOM psAy WwecToit cnesa) Ha 5-m ConbBeeBCKOM KoHrpecce B 1927 r.

ke coobmeHuss M.bopna, B.Ieizenbepra u O.1Ipé-
JUHTEepa 06 YCNexax U COXPAHUBIINXCA TPYJHOCTAX
B POPMYJIUPOBKE KBAHTOBOI TEOPHUU.

Bce 3tm roapl KOMITOH HE TOJNBKO MPOBOAMWII
CBOM 3KCIEPUMEHTANIbHBIE UCCIEJOBAHUSA, YCIIENTHO
34KOHYEHHBIE UM C BBIJAIOIMMUMCA PE3YIBTATOM,
HO M aKTHBHO 3HAKOMMJI C HUMHU KaK AMEPUKAHCKUX
KOJIJIET, TAK U 3aPYOEKHBIX, OTCTAUBAS JOOBITYIO UM
HAYYHYIO UCTHUHY B INPUCYLWEH €My 3HEPIUYHON
n ocrpou Manepe. Yuusepcutrernl CHIA, Kanazabt
(Toponro), Hramuu (Komo), Bensrunm (Bproc-
C€JIb) — TAKOBBI MECTA, I'/I€ OH IIPOCBEM AT MyHIUKY,
yOEXKAASA €€ B TOM, UTO (POTOHBI TAK K€ PEAJIbHBL, KAK
BOJIHBI CBETA.

B n3ydyeHUU KBAHTOBBLIX CBOMCTB PEHTTCHOBCKHUX
nydeit KOMITOH HU pasy HE YIOMAHYJI PabOThl DUH-
HITENHA, B TO BPEMA KaK TOT, IPU3HAB €TI0 OIBITHL, yXKE
B 1923 1. cpegu 10 HOMHMHAHTOB Ha HOOEIEBCKYIO
npemuio Hazsaa U Komnrona. CBOM pEKOMEH/AIUU
[0 €ro KaHAuAaType DUHIITEHH NPEJIOKUI 3aTEM
B 1925 1. 1 HaKkoHel 27 ceHTa6pa 1927 I. B KpaTKOU
3aMUCKe ¢ (GOPMYIUPOBKOM: ...3a omKpuimue 3¢gpex-
ma Komnmona, na3eaniozo 8 e20 4ecms, Komopulil
ABNACMCA BANCHOLL 8eXO0lL HA NYMU K NO3HAHUIO NPU-
poobr usnyuenus [6, c.485].

®oto b.Koynpu

B 1927 r. Komnron 6bu1 ygocroeH HoGeneBcKoi
npeMun «3a OTKpbITHE 3(P(PEKTA, HA3BAHHOTO €TI0
nMeHeM». OH pasfie/nI €€ C aHIVIUUCKUM (DUUKOM
BuinbcoHOM, KOTOPBIA IOAYYMUI €€ «3a4 METOJ BU3Y-
ATBbHOTO OOHAPYXKEHUS TPAEKTOPUN 3JIEKTPUYECKU
3aPSKEHHBIX YaCTHUIL C TTOMOIIBIO KOHJCHCAI[UU Ta-
pa». TeM caMbIM BUJIbCOH BHOBb 3KCIIEPUMEHTAIBHO
MOATBEPUII KAK PE3YIbTaThl UCCaejoBanuil IL.M.bia-
kerra, MJKonno-Kiopu, JL.ManTuep, J.B.Cko6ebiibi-
Ha U /Ip., TAK U, B OYEPEAHOU pa3, pabor KomnroHa
C €r0 COTPYJHUKAMU. B CBOEI HOOEIEBCKON JIEKIUU
«PEHTreHOBCKHUE JIYUM KaK pa3jies ONTUKN» KoMITOH
B UTOTE NOJYEPKHET: Tarxum 006pazom, udyuas penm-
2eno6CKUe YUU KAK Onmuveckoe Aeienue, mbl Ha-
WAL, HINO UM CBOLLCIMBENHbL 6Ce OMAUYUNMECALHbLE XA-
paxmepucmuru ceema. B mo dce epema moi 06HaApY-
HCUNU, U0 UX MAKICE HEOOXOOUMO CHUMAMNL H-
npasrenHviM NOMOKOM KEAMMOE. DMu USMEHEeHU
3AK0H06 ONMUKU 8 CILYUAe UX NPUMCHENHU K Derim2e-
HOBCKUM AYHUAM 6 OON6ULOLL CImeneHi npueel K He-
oagnemy nepecmompy meopuu Cmpoenus amoma
u paouayuu [7, c.443-444].

[Ipu3dHaHUE MHPOBBIM COOOIIECTBOM (PU3UKOB
apdexra KOMOTOHA CTAJIO BAXKHBIM CTUMYJIOM JJIf
JANbHENUIIETO Pa3BUTHA KBAHTOBOM MEXAHUKHU U YC-
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MEMHOIO MaTEMATUYECKOTO TOJ-
KOBaHMS KBAHTOBOI TEOPUHU B Iie-
aoM. IIo €ro maTpuoTHYECKOMY
BBICKA3BIBAHUIO, IPOJETAHHBIE UM
1 €ro KOJUIETAMH OIBITH ObLIU
nepeuiMU IKCNePUMEeHmMAamiL, Ko-
mopuie danu, no Kpatinei mepe,
pusurxam 6 Coeounenwnovlx Ilma-
max, y8epennocms 6 PyHoamen-
MansHol CnpaseosusoCcmi Keam-
moeoti meopuu [3,c.404]. B 1927 r.
YYEHOI0 U36panu B wieHsl Hanuo-
HAJIbLHOM aKkajieMun Hayk CIIA
Cras tperbuMm B CIIA HOOGE-
JIEBCKUM JIAYyPEATOM TIO (PU3UKE,
KoMIITOH 0CTaBaICA OCTOPOKHBIM
B TOJKOBAHUM JJOOBITOTO UM pe-
3yaprara. TeM HE MEHee, BEAylue
¢usuku B.Ilaynu, IL.Dpendecr,
X.AJlopeHI U p. TOJOXUTEIbHO
BOCIIPUHUMAJIN 3HAYEHUE d(PPEK-
Ta KOMIITOHA /U1 HAYKA U AKTUB-
HO INPUMEHSJIIM €TI0 B PEHICHUU
CBOUX HAYYHBIX 32/1a4. COINacum-
¢ ¢ M.I>KEMMEPOM B TOM, UTO 0/
ymeepiucoenus Keanmosulx 603-
3peruil Ha usnyuerue Komnmon
COeNaNL He MeHblle, YeM CIMOo Jem
Ha3ao Ppernens 01 Yymeepiucoerus
KAACCUMECKOLl 80/1HOB0LL Meopul
ceema [1, c.160]. /

Kakx Bugum, u ¢$orosaddexr,
u 3¢ppexkr Komnrona — 3to THU-
IIMYHO KBAHTOBBIC IBJICHUS, HE J10-
MIYCKAIONHUE KJIACCUYECKOH TPaK-
TOBKU U ITIOTOMY OYE€Hb CKOPO HAIIE/IMUE CAMOE MHU-
pOKOE IMPUMEHEHUE B KBAaHTOBOU (usuke. Ceroaus
NOHATUE KOMNMOHOBCKAA ONUHA TPUMEHAETCA
K IPOTOHY, HEUTPOHY U IPYTUM 3JIEMEHTAPHBIM 4aC-
TULIAM. B TaKuX C/y4asxX B BBIPAKECHUE IS JUIMHBI
BoHb KommroHa (A = h/m.c = 3.86x107"* cM), Ha3bI-
BAEMOW CETOJAHA NPUBEOeHHOU KOMNMOHOECKO
OAUHOIL 021 3NeKMPOHA, B3AMEH €O MACChl HAM CJIe-
JYET MOCTABUTb MACCY COOTBETCTBYIONIEH 3JIEMEH-
TAPHOU YACTHUIHL.

OTKpBITh 3PPEKT KBAHTOBOrO paccesHus Kowm-
[ITOHY IIO3BOJIMIN CJIEYIOMUE NPUUUHBL. OH HCKYC-
HO BJIa/ie/ METO/IMKOHN 3KCIIEPUMEHTA C PEHTTEHOB-
CKUMHM Jy4aMU. Pa3zbupanca B TEOPUU U YJAYHO €€
CO3/jaJl. BbII 3HAKOM C KBAHTOBOU TEOPUEHU U3JIyde-
HHS U TEIUIOEMKOCTHU. M, 9TO HE MEHEE BAXKHO B Ha-
YK€, 00mafial PeAKOU HE3ABUCHUMOCTBIO MBIIUIEHUA
1 TOM I'MOKOCTBIO yMa, KOTOPAs MO3BOJIMIA €EMY OTKA-
3BIBATHCSA OT COOCTBEHHBIX OMMUOOYHBIX THUIIOTE3
U NpeayoekAeHUl ¢ GOJMbIIEH JIETKOCTBIO, UEM 3TO
JI€JIaN HE MEHEE U3BECTHLBIE (PUBUKU [5].

OtxkpeiTHEe 3PpPexra KOMITOHA NOBIUAIO HA €TI0
JATbHENIIEE ONBITHOE U TEOPETUYECKOE OOOCHOBA-
HUE, HA M3YYEHUE YK€ MHBIX ApaeHuu. ITocnennee
CBSI3AHO C UMEHEM MHJUICKOIO pusuka 4.B.Pamana.

A.KomntoH, B.lTeitzenbepr, MN.A.M.Oupak, P.Munnuken, ®.XyHg n gp. Yukaro, 1929 r.

®oto I.P.XyHp

OH BH44Yale COMHEBAJICA B MCTUHHOCTH KOMIITOH-
s dekra, HO IO MEPE NPOBEACHUA UCCIELOBAHNUN 11O
KOMOMHALMOHHOMY DPACCEAHHIO NPHUIIET K BBIBOAY,
BBICKA3dHHOMY MM IpH IosydeHnu HobemeBCcKom
npemuu B 1930 1.: ©3y4yaeMoe UM ABIECHUE paKmuue-
cKu ecmo ananoz agppexma Komnmona [7, c.494].

B ocmeicienun addexkra KoMnToHa NPUHIAIHU
y4acTHE U JPYIUE y4eHBIE. Er0 KBAHTOBYIO TEOPHUIO
npemnoxui B 1926 r. ILA.M. Jupak (8 CCCP o et y3-
Hanu B 1927 1. U3 nepeBESEHHON HA PYCCKUM A3BIK
€ro KHUru «OCHOBAHMA HOBOM KBAHTOBOIN MEXAHM-
Kn»). CBO€ TOJKOBAHME HA OCHOBE BOJHOBOHM M€Xa-
Huku B 1927 1. pan O.Mpénunrep [8], a B 1928
O.Knenn n Y.Hummnna BeiBesv (HOPMYIY KOMITOHOB-
CKOTO paccesHus (POTOHOB CBOOGOAHBIMU 3JIEKTPO-
HaMd. DTa (POPMyIa BCKOPE ObLIA MOATBEPKAECHA HA
onbplTax. CTporuil BbIBOJA ObLI IOJNYYEH B 1930T.
u N.E. Tammom [9].

ITo 60sbmIOMY CUETY 3acnyra KoMOTOHA EPES Ha-
YKOH BUAUTCA B TOM, YTO €TO UCCIEJOBAHUA 110 OOHA-
PYKEHHIO KBAHTOB DEHTIE€HOBCKHUX JIyd€H IPHUBEIN
B KOHEYHOM CYETE K IPU3HAHUIO MUPOBBIM COOOIIE-
CTBOM YY€HBIX KOPIYCKYJIAPHO-BOJHOBOI'O JyaJIN3Ma
nusnaydyenus. Toraa ke ge Bpoib npeoxuI TUIoTe-
3y O KOPIIYCKYJIAPHO-BOJHOBOM JyaJu3Me JIJIA Belle-
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A.KomnToH B 1933 r. BMecTe ¢ monofbiM J1.Y.AnBapecom, ¢ Ko-
TOpbIM OH paboTan no mporpamme KOCMUYECKUX Nyyeit B Yu-
Karckom yHusepcutete. B 1968 r. AnbBapec Obin YALOCTOEH
HoGenesckoit npeMnun 3a OTKPbLITUE PE30HAHCOB — KOPOTKO-
KUBYWMX HECTAOUNBHBIX YaCTULL.

cTBa. B mrore o6a OTKPBITUA OOECHEYMIN IPOPHIB
B IOHUMAHUU KBAHTOBOI'O MUPA.

B panpuentmem noucku KoMnToHa ObIId HANIPaB-
JICHBI HA UCCIENOBAHUS PACIPE/ICICHUS 3EKTPOHOB
B ATOMAaX. OTa paboTa, BMECTE C HCCIENOBAHUEM
K.Cur6ana no u3MepeHnIo 3HEPIUA PEHTTEHOBCKUAX
JIy4€H, Jierjia B OCHOBY TCOPUHM CTPOECHHUA ATOMA.
KoMITOH U3y4as ABJICHUE MTOJHOI'O BHYTPECHHETO OT-
paXEHUA PCHTIEHOBCKUX JIyYCH M YCOBEPIICHCTBO-
BaJl METOJl U3MECPEHUS UX JJIMHBI BOJIHBI, BHEC BKJIA]
B IIOHMMAdHHE MArHUTHBIX CBOWUCTB (HPEPPOMATHUT-
HBIX MATEPHUAJIOB, ¥ IIPEKE BCETO JKEJIE3a.

Cnop o npupoae KOCMUYECKUX JyYei

B3anMOCBA3b raMMa-JIydeN U 3JEKTPOHOB B KOCMUYE-
CKUX JIydax — npumep aencrsus apdexra KomnroHa.
[ToaTOMY Y4EHBIH, JOT'AIBIBAACH 00 3TOM U ONUPAACDH
Ha BbIBOALL [IK.Kines 06 M3MEHEHUN MHTEHCUBHOCTHU
KOCMHMYECKHUX JIy4€N B 3aBUCUMOCTHU OT reorpadude-
CKO¥ WIMPOTHI (IIOJy4eHHbIE UM B 1927 1), 3auHTEpE-
coBasca umu. Kcrary, B te xe 1922-1928 1. pemenu-
€M 3TOM npobaeMbl 3aHanca Muuken. Ero omn6ou-

HBIIT BBIBOJI, YTO KOCMUYECKOE U3JIyYeHUE COCTOUT U3
(poTOHOB, MOPOAUT JUCKYCCUIO ¢ KOMOTOHOM, 3aMe-
TUBIIUM, YTO, COITIACHO 3KCIEPUMEHTAM, YACTh U3JY-
YEHUA COCTOUT U3 3APSKEHHBIX YACTUL], ITOITOMY
OHHU OYAyT OTKJIOHATBCA B MATHUTHOM II0JI€ 3€MIHU
TaK, YTO UHTEHCUBHOCTD Ha MIOJII0CAX OKAKETCA 6OJIb-
i€, YeM Ha 3KBATOPE. DTOT MUPOTHLHIN 3P PeKT KoMm-
NTOH Ha6m0/1a1 B 1931-1932 rT. B X0/I€ IPOBEICHUS
MACIITAOHBIX 3KCIEJUIIUNA B JECATKAX PA3ZHBIX MECT
3€MHOTO Mapa.

Wrak, KomnToH He3aBucuMo ot Kiesg o6HapyKui
MUPOTHBIH 3(PDEKT KOCMUYECKUX JTYyIeH U HATUYNE
B HUX 3apsKEHHBIX 4acTU4YEK. [To3Hee OH elje pas
YTOUHMI: Mol Hauiau, wmo Kocmuueckue Jyuu uoym
K HAM 04NeK0 U3-3a NPeoenos 3emMuotl ammocgpepul
U HA OONBUUX BbLCOMAX OHU 00AA0AIOM ) MAZHUM -
HbIX 110110C08 60 MHO20 pa3 OONbULCLE UHIMEHCUBHOC-
moio, wem OKOJLO IK6Amopd. Dmo ecensem yeeper -
HOCMb 6 MOM, IO OHU COCIMOAM 2AA6HIM 00PA3OM
u3 anexmpumeciu 3apaxcennoix wacmuty [10, ¢.567].

[Tocne 3T1oro MU/UIMKEH C COTPYAHUKAMU B 1933 1.
IIPOBEJ U3MEPEHUA HA CAMOJIETAX U COTJIACUIICA C TEM,
YTO IMHUPOTHBINA 3P@PEKT peaNIbHO CYMIECTBYET U, ClIe-
JOBATEJIbHO, ONPEAEIEHHASA 4aCTh KOCMUYECKOTO U3-
JY4EHUS UMEET KOPIYCKYIAPHYIO IPUPOAY. Takum 00-
pa30M, [UIMBIIAACSH HECKOJIBKO JIET AUCKYCCUA JIBYX
Ho6eneBCKUX J1aypeaToOB 3aKOHUMIACh MOOGENOI
44-netHero KoMmTOHA M TOpakeHHEM G8-TETHETO
MWIIMKEHA, CTABIIETO B TOT Pa3 IVIEHHUKOM 33aBUCHU-
MOCTHU BOCHPHUATUSA CBOETO NMPEKHETO OMBITA.

ITo cnoam U.B.Jlopman, korza B 1936 1. KomnTon
xXomen npoooNuUms oucKyccuro, Muarrurxen npeoo-
cmepez e2o npomue Imozo, CnPaeeodauso CHuUmdas,
umo «nYoauKd.. 6yoem Habarodams 3a Heil, Kax 3a
cobauveli cxeamroil menoy 08yMa HOOeNeECKUMU
aaypeamamit, a 3mMo HUKOMY He nomoxcem». C 3mum
coobpaxnceruem Komnmon, KoHeurno, He M02 He CO-
enacumoca. B npucymemeuu céudemeneti Muanuren
u Komnmon noxcanu opyz opyzy pyxu u 60300H06UAU
npepeanmvie Ha ONUMEALHOC BDEM JUHHbBLe OMHO-
wenus [11, c.126].

KOMITOH BBICOKO II€HUJI MUJUIMKEHA, HO B JIO-
K1ane, npouyntaHuoMm um 1 sHBaps 1936 1. HA 06%B-
€JUHEHHON CECCUU AMEPUKAHCKOTO (PU3UYECKOTO
obmecTBa U ceKuuu «B» AMEpPHUKAaHCKOI acconua-
N I COAEUCTBUA YCIEXAM HAYKH, OH 3aAMETUII,
YTO COONA3HUMENbHOE npednonoicerue Muriurxera
0 C6A3U B03HUKNHOBEHUA KOCMUHCCKUX, JLYUell ¢ npo-
ucxoxcoenuem Bcenennoli oxasanocs dgpgexmus-
HOIM 110 CIMUMYAUDOB8ANHUIN 2DOMAOHO20 KOJUHECMEa
UCCARO0BAHULL U OCMABULO WUPOKO pacnpocmpa-
HeHHYI0 HA0eNCOY Ha MO, YMO, eCAU MblL Y3HAeM, KAK
BO3HUKATONM KOCMUYUCCKUE JLYYUlU, MbL CMONCCM NPOULL-
mamao 6 IMom 0Pe6HIo UCMOPUIO Haulell 6CeleH-
#oii [10, ¢.567]. B TOM ke JOKIafe OH MOAYEPKHYI:
Haw ananu3 cocmasa KoCMudeckux ayueii npoosu-
eaemcsa enepeo. Ux Kocmuueckoe mecmo npoucxoinc-
0eHUA, XOMS, B03MONCHO, U He YCIMANO0BLeHO, MeM He
Mmewnee Kaxcemcs meneps 601ee 0npeoenseHHbiM, UeM
panvuie [10, ¢.583].
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NU3yueHue adpekra KomntoHa B Poccuu

B Poccun apdexr KOMIITOHA CTIU U3y4aTb CPA3y XKE
rocise ero OTKpeiTus. B 1923 . atum 3ansics CKob6eb-
IbIH. BOT 4TO OH NMUIIET B CBOMX BOCIOMUHAHUAX:
A navan usyuenue eamma-usnyuenusn (a samem u Koc-
MUHCCKO20 U3AYUeHUs) 6 konye 1923 2..noo eausnuem
B6L0AI0ULE20CA OMKPLLIMUSA MO20 BDeMeHU — OMKPbL-
mus agppexma Komnmona u 6 pesynrsmame yoaunoll
Mmoetl uoeu — UCCre008dams NeKmponsL Omoauu 2am-
Mma-usnyvenus 6 xamepe Buavcona [12, c.12].

g BBIABJIEHUA 3aKOHOMEPHOCTEN INPU pacced-
HUU KECTKUX IAMMa-JTy4el U KOJUUYECTBEHHOTO U3Y-
yeHusA 3P@PEKTA U KOCMUYECKUX Nydeid CKOOEIbIIBIH
IIOMECTUI KaMmepy Buinbcona B maruutHoe noJje. OH
M3y4all yTJTOBOE PACIPENEIEHNUE JNEKTPOHOB OTAAYH,
NIPOBEJA MPOBEPKY HATWUYUA HMMIYIbCA Y (POTOHA,
BOCCTAHOBMJI KOPIYCKYJISAPHYIO KAPTHUHY B3aUMO/IEH-
CTBUS KBAHTA U 3JIEKTPOHA KaK YIPYroe CTOJKHOBE-
HHUE PENATUBUCTCKUX YACTHILL.

Hecatunernem panee, ¢ 1907 no 1913 r., uccneno-
BaHUAMHU poToapdexra 3anumanca A.O.Hodode. Dtn
HCCIEeA0BAHMA, COCTABUBIINE COJIEPKAHUE €TO MATHU-
CTEPCKOM AMCCEPTAINU, NPUMEUATEIbHB TOYHBIMU
U3MEPEHUAMU 3aPAJa INEKTPOHA U IKCIEPUMEH-
TAJAbHBIM JJOKA3ATEIbCTBOM KBAHTOBOU IPUPOJBI (PO-
To3ddekra. Paborel Modde u CrobenplibiHA U €T0
YUEHUKOB COBHIAIN C pabOTaMMU AMEPUKAHCKUX (DU-
3UKOB Munnkena u Komnrona.

B 1936 1, KOr/a VK€ HE OCTABANIOCh COMHEHUI B pe-
3yabTaTax KOMITOHA, MOATBEPAUBIINX BBHIIIOJHEHUE
3a4KOHOB COXPAHEHUA JHEPTUU U UMIYJIbCA B MUKPO-
Mupe, ero corpyanuk PIIeHKnana nposesn 3KCIepu-
MEHTBI, IKOOBI OIIPOBEPIABIIME 3TH BBIBOJBL B TOM
ke roay AUM.Annxanos, AW Anuxanpsan u JLAApuu-
MOBHY IMOCTABUJIU 3KCIEPUMEHT

mu. Cpeid HUX, IO €TO CIOBAM, ..UHImepecHee 0py2ux
ouin, noxcanyti, Apmyp Komnmon, nobenescruii aaype-
am. Ho Hawu Oecedbr nowemy-mo HOCULU Xapaxmep
3a2a00K Ha HayuHble memot. [ToOMHUMCA, CUNLHO CKA-
36L8AMUCH ) HE20 peauzuo3nbie momuest (14, ¢.92]. Co-
CTOABIINUCH JUCIYT MEXAY HUMHU OBLI JTUTEIbHBIM
1 CO CTOPOHBI KOMIITOHA BECbMA U BECbMA aKTUBHBIM.
KoMIToH npuaepXuBajica NPOTECTAHTCKON BeE-
pBI, BIUABIIEN HA XAPAKTEP €r0 nopejecHud. Llenbx
15 jeT OH BO3INIABJIAI MHUCCHOHEPCKOE ABUKEHHUE,
y4aCTBOBAJI B pab6oTe HallmOHAMbHOU KOH(pEPEHIIUU
XPUCTUAH U UYAEEB. DTO HE MEIMAIO €My OECIPHUCT-
PAaCTHO 3aHUMATHCA HAYYHOH AEATEIbHOCTDIO.

BoeHHble rogbl Hob6eneBCcKoro naypeara

C 1941 r. KOMIITOH CTaJI JEKAHOM OT/E/IEHUS (pusnue-
CKUX HayK YMKArckoro yHusepcurera. Toraa ke, Bo-
NIpEKU NPEXHEN HAYYHOU TeMaTuke KoMNTOHA, emy,
KaK M3BECTHOMY YYEHOMY, U €TO TPYIIE MOPYUUIU
MOATOTOBUTH Ul NPE3UAEHTA Py3Benbra 06bEeKTUB-
HBIA U JJOCTYIIHBIM ISl TIOHUMAHUA 0030p IO 4TOM-
HOI Npo6aeMe, YOEKAAIOMUN B €€ AKTYaJIbHOCTH.
3areMm KoMnroHa uzbpanu riasou komurera Ha-
LIMOHAIbHOMN AKAZEMUM HAYK /I U3YYCHUA YCIOBUIA
IIPUMEHEHUA ATOMHOU 3Hepruu. B 1942 r. oH BO3-
IJIaBUJ META/IyPITUYECKYIO 1A6OPATOPUIO, B HEE OH
BBCJ M3BECTHBIX YyueHBbIX: D.JloypeHca, D.0depmu,
P.Onnenrenmepa, xx.Vuiepa U IPOSABUBIIVIO CeOA
MOJIOAEXKb. C HUMU OH 3dHJICA CO3/JAHUEM IIEPBOTO
B MHUpC 4IEPHOIO PeaKTopa, 3anyiieHHoro depmu
2 nexabpsa 1942 r.
371ech MpoABUI CceO TamaHT KOMITOHA IPOBEPATD
KOMIIETEHTHOCTh B PEMIEHUU ATOMHON NPOOGJIEMBI
y COTDPYAHUKOB, YOEXKAATh HUX,

10 JI0KA34TENbCTBY CIIPABEATUBOC-
TU 3TUX 34KOHOB IIPU AHHUTHUJIS-
UM 3JICKTPOHA W ITO3UTPOHA,
B OYEPEJHON Pa3 NOATBEPAUB IIPa-
BoTy KomnroHna.

B cpene coBeTCKUX (PU3UKOB
obcyxaeHusa 3HadeHus spdexra
KoMmnitona ayid JJaJpHENIeEro pas-
BUTHSA KBAHTOBOM ONTUKMU HA4Yad-
JINCb CPA3y K€ IIOCJIE €r0 OTKPHI-
TS ¥ TPOJO/KAIUCE 10 1936T,
KOIVIa NPONUIA CECCUS AKAJIEMUU
Hayk CCCP, mOCBAIIEHHASA OTYETY
BEAYMUX (PU3UUECKUX UHCTUTYTOB
CTpaHBbL. B pa3Hoe BpeMs B JUCKYC-
cuax ydacTsoBanu [J.A.PoxaHCKuUM,
AN.Ppenkenn, A.d.HNoppe, CH.Ba-
BuiOB, [I.B.CKOGEbIBIH U AP., UTOT
uM nojgses O.B.IInoabCKUN B CBO-
€l CTATbEH «DKCIEPUMEHTAIbHAL
IpOBEPKA (POTOHHOU TEOPUU paC-

CTOJIb PA3HBIX 11O B3IVIAAAM HA €€
HCCIEJOBAHUE, B HEOOXOAUMOCTHU
pemary IOCTABJICHHYIO UM 3a/a-
4y TaK, KaK OH CUHTAJ ILENECO06-
pasHbM. Tak, npuriacus K cebe
B rpynny ®epMu U BBICIYIIAB €IO
COOOPAXKEHUA O KPUTUUECKON MAC-
Ce I IENHOM peaknuu, Komnron
HE IOJIEHWICHA Ha CBOMX pacyeTax
NIPOBEPUTD BBIBOJBI UTATBAHCKOTO
YUEHOI'O U yOEeJUThCS B UX UCTUH-
HocTH [15, c.92].

Ho u nocne 1945 r. on ne cMor
pacCTaThCA C ATOMHOU TEMATUKOI.
[Tpu Boennom munucrepcrse CIIA
ObLJI OPraHU30BAH BpeMEHHBII KO-
MUTET U1 PEKOMEHJAIUI IIPABU-
TEJIbCTBY MO ATOMHON INpobiIeEMe.
[Ipn HeM CO3JaHa KOMUCCHUA IKC-
IIEPTOB U3 YYEHBIX, B KOTOPYIO BO-
nuu te xe Komnron, Jloypenc, On-

ceanus» [13].
ITocetus B 1926-1927 rr. CHIA,
HNodpde noznakomuncsa ¢ Gu3nka-

A.0.Modce, koTopelit B 1913 r. nposen
paboTbl N0 U3MEPEeHUIO 3apsAfa INEKTPOHA.
®oTo n3 apxusa «MpupoabI»

nenreimep nu ®epmu. Ho He oHU
peman BOIPOC O MPUMEHEHUU
ATOMHOTO OPYXHA U O MOCIENYIO-
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Hacrtynusniue MUpPHBIE BpeMe-
H4 U3MEHAT IICUXOJIOTUIO U NOBE-
J€EHHUE€ MHOTHUX YYE€HBIX OTHOCH-
TETBHO ATOMHOTIO OPYXHA IpHU
pemeHuu npobdieM yCTPOUCTBA
mupa. B 1955 r. mox MaiiHayCKuMm
3agBaeHueM® naypearos Hob6enes-
CKOHU IpEMUU Cpeau 52 MOAIU-
CABIIUX €TI0 OYAET CTOATh U MOJ-
nuch Kommnrona.

ByAHW MUpPHOTO BpeMeHH

C oxoHuanueM BOMHBI KomirTon
Opranu3oBag B YUKATCKOM YHU-
BEPCUTETE HUHCTUTYTHl SJICPHOU
pusuky, paguobUOJOTUU U U3Y-
YEHUA METAIIOB. 53-JIETHEMY y4e-

[1.B.CkoGenblblH BO3/Ie YCTAHOBKM A1 UCCeA0BaHUA KOMNTOH-3hdheKTa B 1924 .
®oto 13 apxuea Pusnyeckoro unctutyta umenu MN.H.Jlebegesa PAH.

Jinpepsl npoekTa S-1, 06cyxAatoLwme BOIMOXHOCTb COOPYXKEHUSA LIMKNOTPOHa B bep-

knun. 29 mapta 1940 r. Cnesa Hanpago: 3.0.JloypeHc, A.KomnToH, B.byw — coBeTHUK

no Hayke npu npesugente ®.[1.Py3senste, Ixk.b.KoHcTant, K.KomntoH n A.Jlymuc.
®oto 13 apxusa Munuctepcrtea saHepretuku CLLA

el Tparejuu cyab6sl Xupocumsl U Haracaku. Ha ToT
MOMEHT TaKOBa Obuia BoJisg [lenTarona. Co BpeMeHU
Oopranmu3anuu MaHX3TTEHCKOTo npoekra Komnron
PYKOBOJUJI CTPOUTENBCTBOM HannoHanbHOM 1a6opa-
Topuu OK-Pumk. [Togo6HO OOJIBIINHCTBY YUECHBIX, pe-
MIABIIUX I CEO0A MOPAIbHYIO IPOOIEMY — UCIOJb-
30BaTh WK HeT (npotus Oblmu x.@pank, [.Cubopr,
JL.Cumsuiaps v ip.) ATOMHYIO 60MOY B BOEHHBIX 11EJIX,
KomnroH, kak u Onnenreumep, Jloypenc u depmu,
PEKOMEHJOBAT IPUMEHUTD €€ NPOTUB AnoHuu.

HOM OBIJIO MPEAJIOKEHO BO3TJIA-
BUTb YHUBEPCUTET BamMHITOHA
B Cenr-Jlynce (mratr Muccypn).
DTO 03HAYAIO MPEKPAlleHUE COb-
CTBEHHBIX HCCJIEJOBAHUN, C YEM
KoMmmnron cmupuics. Ero pemenue
6bUI0 OOYCIOBIEHO M MHOTOJIET-
HUMM HAI'PY3KAMU B HAYKE.

[TposiBUB ce6s1 paHEe peKpac-
HBIM OPraHU34ATOPOM, OH COIJIa-
CUJICA 34HATb 3TY JOJIKHOCTD.
Jumbs B 1954 1. Komnron yuaer
C IOCTA KaHIIepA YHUBEPCUTETA,
HO ocTaHeTcsa B HeM o 1961 1. ro-
YETHBIM NpOdeccopoM (PU3UKH,
NIPENOJaBaHUE KOTOPOIO BCETja
LIEHWIOCH BBICOKO. OJIHOBpEMEH-
HO OH paboTan B BycTepckom Koi-
nepxe u Kanu@opHUICKOM YHU-
BEPCUTETE.

KoMIITOH aKTUBHO Yy4aCTBOBAJ
B HAYYHOI XMU3HU Kak B CIIA, Tax
n 32 pyoexoM: Ha COJIbBEEBCKOM
KoHrpecce B 1927 r., Ha KoHpe-
pennuu B Komo (rge bop nposos-
[JIACUT TIPUHIAIN JOMOJHUTEID-
HOCTH), HAa MeXAyHApOJHOM KOH-
rpecce 1o sfjgepHou pusuke B Pu-
Me B 1931 1. (TaM OO6CYyXaanach
1 (GU3NKA KOCMUYECCKUX JIy4eH,
[I03TOMY H4 HEM IIPUCYTCTBOBAIU
A KomnroH, PMunnmukes u b.Poccn), a B 1934 1. — Ha
MexayHapoaHo¥ KoH(epeHuuu B JJoupoHe (B sjep-
HOU CEKLUU) U T.J.

[Tpy xu3nu KOMITOHA BN €r0 KHUTI'U: «PeHT-
ICHOBCKHUE JIYYU U JIEKTPOHB (1926); «PeHTTEHOB-

* MaitHay — «OCTPOB IIBETOB> — TPETHI [0 BEIMUMHE OCTPOB B dK-
BaTopuu bogeHckoro osepa B [epMannu. B 1955 1. o nuHULIMATUBE
O.XaHa cTan MECTOM NOANIUCAHUA JEKIAPALIAN, IPEAYITPEKIAIOMIEI
06 OITaCHOCTH MPUMEHEHHS M PACIIPOCTPAHEHIA AIEPHOTO OPYKHS.

924
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CKHE JIy4d, TEOPHUA U 3KCIepuMeHT» (1935) B coas-
TopcrBe ¢ C.KAIIMCOHOM; «3HAYEHUE HAYKU I Ye-
noBeka» (1940); «PoxgeHue aTOMHOM 3HEPIUU U €€
I'YMaHUTApHOE 3HauYeHue» (1949); «IToncku aTOMHON
sueprun» (1956). B 1973 r,, yxxe mocie cmepru Kom-
NITOHA, OBUIM U3JAHBI €ro «Hay4dHble cTaTbu. X-JIy4n
U JpPyrue UCCIefoBAHUA>.

ITo o6meMy NPU3HAHNIO HAYYHAS U MHXKXEHEPHAs
neaTenbHOCTh B CIITA BO MHOTOM 00513aHA KOMIIETCHT-
HBIM U BECbMA IIOJIE3HBIM KOHCyabranuam Komnrona
KaK OPI4HU3aTOPA LEJIOI0 PALA HAYYHBIX U NHKEHED-
HBIX MCCJIE/JOBATEIbCKUX JIAOOPATOPUN U CAMOU Jes-
TEJIBHOCTU HECKOJIBKUX KOMUTETOB HAYKHU.

UToru MUHYBLINX AHEN

Hayunble joctrkenus Komnrona 6bulM OTMEYEHBI HE
TOJbKO Hob6eneBcKoM npemMueit. B 3HaK Npu3HaHus ero
34CJAYT B ONTHKE U KBAHTOBOM MEXaHUKE €My ObUIN
MNPUCYKACHBL: IpeMUs PyM@popaa AMEPUKAHCKON aKa-
JEMUM UCKYCCTB U HayK (1927), megans Paguonoruye-
ckoro obmecrsa CesepHor AMmepuku (1928), menanp
MarTeydyu UTAIbAHCKON HanuoHanbHOM aKageMUU
Hayk (1930), meganb U npemus Iyrpu 6pHUTAHCKOIO
Hucturyra pusuxu (1935), megans Xbio3a JIOHAOH-
CKOTO KOposneBckoro obmectsa (1940), megans Opan-
KJIMHA aMepUKaHCKoro Mucruryra @panxiuna (1940),
NpeMusa NamMaTu Puxrmaiiepa AMEPUKAHCKON ACCOLIU-
auuu yuurenerd pusuxu (1941), BamuHrronckas npe-
My (1945) u Apyrue Harpajbl aKaJeMUI HAYK MUDPA.
B 1946-1948 rr. KoMIrToH 6bi1 wWieHOM KoMuccuu mo
BHICIIEMY 0OpPa30BaHUIO IpU npe3uaenTe CHIA.

Jiutepartypa / Reference

B name Bpema noj nonatTueM «dddext Komnrona»

MOHUMAIOT YRpy20e pacceanue 3NeKmpomazHummno-
20 U3NYUEHUA HA CB0D00HBIX (UMY CAOOCBAZAHHBIX)
ANeKMPOHAX, CONPOBONCOAIOURECH VEIULCHUCM Ol -
Hbl BOJIHbL; HAO00AeMCA NPU PACCeAHUU ULYHEeHUA
MANBLX ONUUH B0 — DEHIM2eHOBCKO20 U Y-USLAYUCHUL.
B xomnmon-agppexme enepevie 60 6celi noamome g
nPOABULUCL KOPNYCKYAAPHO-B0LHOBbLE  CEOLCMBA :
anexmpomazHumuo2o unyuenus [16, ¢.306]. &
[Tocse Boyinbl KOMITOH NPOXUI 17 MUPHBIX JIET.
B reyenue neBATH U3 HUX OH YIPABJIAT YHUBEPCUTE-
TOM BammHITOHA, 3aT€M MPOAOJIKHUI MPENOJABATDH 8
B Ka4eCTBE MOYETHOr'O Ipodeccopa, Hamucal Io-
CIEAHIO KHUTY O IEPEKUTBIX UM COOBITUAX B ATOM-
HOM HAyKE U Ja)XKe ycren u3fath ee. OOJaCKaHHBIN 6
MUPOBOM HAYKOIM U AMEPUKAHCKUM OOIIECTBOM, yqe—w
HBIMT YMUPOTBOPEHHO HACHAXKAAICA CEMENHON XKU3-
HbBIO, OJTArONONAYIHEM JIETEH U POJICTBEHHUKOB. g

BrnpoueM, M CTapHmIME YIEHbI CEMBU ApPTypa,

32 UCKJIIOYEHUEM CECTPBHI M3pu, B CBOEH KU3HU J10-
6unuck Hemanoro. Ero crapmuit 6part Kapn Teitnop
(1887-1954) cranm KpynHbIM (PU3UKOM, CIETUANINUC-
TOM IIO KPUCTAJJIAM, PEHTTE€HOCTPYKTYPHOMY AHAIH-
3y u poroapdexry. Cpepnunl, YUICOH MapTUHIECHI
(1890-1967), 6bU1 U3BECTEH B HKOHOMUKE. Bce Tpu
6para C yCIIeXoM BO3ITIABISIM AMEPUKAHCKUE BY3bI.

Bcio cBo10 XM3Hb KOMITOH NMEN KPENKOE 3J0PO-
BbE U CUJIY PA3yMd — 4YEPTHL, OCOO0 LIEHUMBIE B 3KC-
IIEPUMEHTANBHON JeATeNbHOCTU. OH 006s1aia] YHU-
KaJIbHOI CIOCOOHOCTBIO YBIEKATh HAYKOW KOJJIEr
U YYEHUKOB. VUEHBII CKOHYaICsH 15 mapra 1962 r.
(Ha 70-M rogy XU3HHU) OT KPOBOU3IUAHHUA B MO3I
B r.bepknu (mrar Kanmudopuus).m
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Arthur Compton — the master of a thin and exact experiment

R.N.Shcherbakhov

Tallinn, Estonia

The American physicist Artur Compton (1892-1962) found and gave theoretical reasons to effect of change of wave-
length of X-ray radiation owing to dispersion by its electrons of substance that became the proof of existence of
photons. For this opening the scientist has been awarded Nobel Prize (1927). He conducted researches of cosmic
rays. During the World War IT he worked on creation of an A-bomb. After the end of war he has organized Institutes
of Nuclear Physics, Radiobiology and Studying of metals at the Chicago University, and then within 9 years headed
University of Washington.

Key words: History of Science, X-rays, Quantum Physics, photon, Nobel Prize, cosmic rays, Compton effect.
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B cnepylouem Homepe |

CTo 11€T O JHA pOoXJeHUS akageMuka BJL.IMH30ypra uCnoaHUI0Ch roj Ha3an. Ho Bu-
Tanui Jlazapesnd, OyAy4u 4€JIOBEKOM C IDKUM 9YBCTBOM IOMOPA, I0OMJIEH CBOET'O 3HA-
MEHHUTOTO CEMUHAPA OTMEY I IPUOIUZUTENBLHO. BOT M MBI OTMETHUM «OKOIOCTOJIETUE>
HAIIETO BBIAAIOMIEIOCA COBPEMEHHUKA — YYEHOTO-3HIIMKIONEAUCTA, BHECIIETO BECO-
MBI BKJIAJ] BO MHOTHE Pa3/ieiibl PUUUECKON TEOPUH, 3AMETHOTO OOIECTBEHHOTO Jie-
ATENs, INIAMEHHOTO 60p1ia ¢ JuKeHaykoi. TeMm 6onee uto BJL, Kak €ro Ha3bIBAJIU COT-
pyauuku popnoro Teoporaena ®HAH, gam HaM OCOOBIA MOBOJ BCIIOMUHATDL CEOS HE
TOJIBKO B CBA3M C I00MIeNHbIMU JaTaMu. Eme B 1971 1. TMH30ypr ony6aIuKOBa B XKyp-
Hase «Ycrnexu (PU3UYECKUX HAYK> CBOM IIEPBBIA CIIMCOK HAMOOJEE AKTYAIbHBIX I
(usuKu U acTpodusuku npoobaem. I1o ero 3aMbICIy 3TO ObLIA HE TOIbKO NMyTEBOJHAL
HUTD U UCCAENOBATEICH, BEIylasd K TOMY, YeM BAKHEE BCETO 3AHUMATHCA, HO U CBO-
€ro poga «pU3MHUHUMYM», IIPEACTABIEHUE O KOTOPOM JOJUKHBI UMETDh BCE (DU3UKH.
CIIMCOK He ObUI 4€M-TO KAHOHNYECKH HE3BIONIEMBIM, OH 34TEM HE PA3 IEPECMATPHUBAII-
€4, JOMOJHAJICA C yY€TOM HOBBIX HAYYHBIX JOCTHKEHUHI U OTKPBIBAIOIUXCA BOIIPOCOB
(BbIpOC € 17 myHKTOB 10 30), — mocaegHdasd ero nyoJudHas BEPCUs 3a(PUKCUPOBAHA
B HOGeneBCKo nekuuu BJI. 2003 roga. UHTEPECHO B3IJISAHYTb HA OT/EAbHBIE YHKTHI
CnucKa ¢ TOYKHU 3PEHUS CETOJJHAMIHETO JIHA.

®U3HUKA HA JTIOBOY PA3BMEP
[MTocsamaercsa 101-11 rogoOBIIMHE CO AHA poXxAcHUA B.JL.ImH36ypra
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