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WHOEKLMOHHLIE BOJIE3HM

dopym «Kox—MeyHukoB»
no mybepkyaesy B Mockse

KauauaaT 6uonorndeckux Hayk M.A.JIuHre', nokrop 6uonoruveckux Hayk A.C.A1rT"?,
noxrop 6uonoruvyeckux Hayk T.K.KoHgparpesa'

enmpanvroili HAYUHO-UCCALO08AMENbCKUNL uncmumym myobeprynreida (Mockea, Poccus)
* Mocxoeckuii 2ocyoapcmeennviil ynugepcumem umeru M.B.Jlomonocosa (Mocxea, Poccus)

MexayHapoaHas Kondepenuusa «Bocrnanenue B JErOYHON TKAHUW: IATOJOIUA, PEIYIALUA U UMMYHHBIN OTBET> IIPO-
mia B anpesne 2017 . 8 Mockse B paMkax popyma «<Kox—MEUHUKOB» IO TYGEPKYIE3Y, IPOEKTH KOTOPOTO HAIIENIEHDI
Ha YCTaHOBJIEHUE JOJTOCPOYHOTO MAPTHEPCTBA B NPOMUAAKTHUECKON ME/JUIIUHE U 3PABOOXPaHeHHH. Llenb pabo-
Tbl ceKUUU «TybepKyse3» — BHEAPEHUE PE3YIbTATOB HOBEHUIINX HAYYHBIX UCCIELOBAHUN U Pa3pabOTOK B chpepe UM-
MYHOJIOTMH M MUKPDOOHOJIOTUH B MEAUIIMHY JIIA YIYYINICHUA JUATHOCTUKM U JICYCHUA TybepKynesa B Poccum n py-
I'MX CTPaHAaX C BBIIIOJIHEHHUEM CTAH/AAPTOB KAUYECTBA, NPe/IokeHHBIX BO3. Ha KoH(pepeHIMU OOCYK/JaINUCh TEMBI T'e-
HETUYECKOI'O KOHTPOJIA TYOEPKYJIE€3a Y JIOJEN U B 3KCIEPUMEHTAIbHBIX MOJEIAX HA )KMBOTHBIX, HOBBIE IO/ XO/bI
K JUATHOCTUKE TYOEPKYJIe3a, U B Y4CTHOCTH TyOEPKY/I€3a C MHOKECTBEHHOU U IUPOKOU JIEKAPCTBEHHOU yCTONYUBO-
CTBIO, 4 TAKXKE JAaHHEBIC, IPEAINIONAraI0NMe HOBbIE MOAXO/AbI K KOHTPOJIIO BOCHAJIEHUSA IPU TYOEPKYIE3€ U HOBEHUIINE

pe3yasraTel B cpepe pa3zpabOTKU HOBBIX MPENAPATOB IPOTUB MUKOOAKTEPHUI.

Kiarouesnie ciaoBa: Popym «<Kox—MeuHUKOB», TYOEPKYJIE3, MUKOOAKTEPHUH, BOCIIAJIEHHUE.

Jes coszfaHug (popymMa MMEHHU JABYX BBIIAIO-

muxcsa yyennlx — PKoxa u M.M.Me4yHukosa —

BO3HUKIA e1e B 2004 1. B [amb6ypre Ha BCTpeue
IpakAaHCKUX obmectB Poccun u Tepmanun «Ilerep-
OYPIrCKUil IUATOT», 4 OCYIECTBUIACH [BA I'OJja CITyC-
Ts.. B oxrs16pe 20006 r. HA IIECTOI BCTPEUE COOBIECT-
Ba B /Ipe3gene ObUIO MOANUCAHO O(MULUAIBHOE CO-
[JIAEHUE O CO3[JAHUU I'€PMAHO-POCCHUICKON Opra-
HHU3ALHUHU, CHOCOOCTBYIOMIEN PA3BUTUIO MEXIYHAPOS-
HBIX HAYYHBIX CBA3€H B 06JACTH MEQULIMHBI U 3/pa-
BoOXpaneHud*. IloJ COTPYyAHUYECTBOM IOJpa3yMe-
Ba€TCA OObEJUHEHUE YCHUINUHM (HAYYHBIX, 3KOHOMU-
YECKUX, MOJUTHYECKUX U OOIECTBEHHBIX) /IS pelle-
HUSA IPOOIEM NPOPUIAKTUKH, TUATHOCTUKHU U JIeUe-
HHS OMACHBIX 3200M€BAHUN, B UUCIO KOTOPBIX BXO-
oAt Tybepkynes, renatur B u C, BUY-undexnus.
B Ape3neHCcKOM COTIAMIEHUH NIPEJYCMOTPEHDI, B Ya-
CTHOCTH, OPraHU3ALUA COBMECTHBIX HAYYHBIX OHO-
MEJUITUHCKUX NPOEKTOB U CTAKUPOBOK, MOATOTOBKA
BpA4Y€N U MCCIEAOBATENEH, COTPYLHUYECTBO IIPEJ-
NPUATHUI, BBINYCKAIOMUX JEKAPCTBEHHBIE NpeNapa-
THl U MEAULIMHCKYIO TEXHUKY, IPOBEJEHUE (DOPYMOB,
CUMIIO3UYMOB, KOHTPECCOB U CEMUHAPOB U T.J. IIpo-
€KTBl (hOpyMa PACCUUTAHBI HA JOJTOCPOYHOE MAPT-
HEPCTBO CHEIUAJUCTOB JIBYX CTPAH B IPOPUIAKTU-
YECKON MEJUIIUHE U 3PABOOXPAHEHUMN.

OcHOBHad 3a/1a4a ceKuu «TybepKynes», pyKoBO-
aut koropoit npodeccop T.Vibpuxc (T.Ulrichs, bep-
auH, [epManus), — BHEJPEHUE PEIYIBTATOB COBPE-
MEHHOW HMMMYHOJIOTMH U MUKPOOHOJIOTUN B ME/HU-

* www.koch-metschnikow-forum.de

© JIunre U.A., Ant A.C., Konaparsesa T.K., 2017

Tumo Ynbpuxc, pykoBoanTenb cekumn «Tybepkynes».

LUHY JI/I TOBBIINEHUA 3(PPEKTUBHOCTH JUATHOCTUKU
U JI€YEHUSA TYOEPKYIE3a C YUETOM CTAHJAPTOB Kaue-
CTBA, NPEIOKEHHBIX BCEMUPHOU OpPraHU3AlUEN
3apapooxpanenus (BO3). CoBMeCTHBIE 3IUAEMUO-
JIOTUYECKUE IMPOEKTHl JOJIKHBI YIYYLIIUTh ITOHUMA-
HHUE TOTO, KAK PACHPOCTPAHAETCS BO3OYAUTENb Ty-
6€pKyne3d, B YACTHOCTU MTAMMBI, yCTONYUBEIE (pe-
3UCTEHTHBIE) K JIEKAPCTBAM.

XOT4 YUCIO BHOBD JUATHOCTUPYEMBIX CJIy4d€B TY-
OepKysie3a B MUPE CHUKAETCS, 3TA OONE3Hb, HAPAAY
co CIIMJoM U MaIIpUEH, OCTAETCS OJHOU U3 IJIAB-
HBIX IPUYUH CMEPTHU JIoJeH. Takas nmevasbHas CUTY-
AU CJI0XUNIACh, IOTOMY 4YTO, BO-IIEPBBIX, OOJILHBIE
TYOEPKYAE€30M HEPEAKO UH(MUIIMPOBAHKI enie u BUY
(B OCHOBHOM B CTpaHaX AQpPUKH) 4, BO-BTOPBIX, paC-

IOPUPOTA « N9 « 2017




JpsuH Wypp.

NIPOCTPAHAETCA TYOEPKYJIE3 C MHOKECTBEHHOI U IIHU-
POKOM JIEKAPCTBEHHON yCTOUYUBOCTBIO* BO30OYUTE-
Js (B cTpanax Cpepnent Asuu u BocTouHO# EBpoOIbI,
B TOM yucie B Poccum).

B mae 2006 r., emie 10 MOATHUCAHUS APE3EHCKOTO
COINalenns, B BepauHe coCToanach KOH(EpEeH U
C y4aCTUEM HEMEIKUX M POCCUHCKUX CHELUAINCTOB
1o 60pbbe ¢ BUY-undeknnent u rybepKyae3om. B Kon-
Ie anpensa Texyuero roga B LUenrpanmpnom HUM Ty-
6epkynesa (HHUHWT) B pamkax ¢popyma o tybepkyie-
3y «KoXx—MeUHUKOB» NPOLLIAd MEXAYHAPOLHAA KOH-
epennua «BocnaneHue TErOYHON TKAHU: TATOJOT U,
peryiaanus U MMMYHHBIM oTBeT». Ha 3acefanHusax o0-
CYXJATUCh OCOBEHHOCTH UMMYHHOTO OTBETA U I'€HE-
TUYECKOTO KOHTPOJISA MHUKOOAKTEPUATBHBIX HH(QEK-
LM, 4 TAKXKE IPOONIEMBI JUATHOCTUKUA U PA3PAOOTKU
HOBBIX AHTHOAKTEPUANBHBIX MPENapatos. I[ToMuMo
JOKJIAJ0B, OCBEIAOMUX MOCAEIHUE HAYYHBIE JJAH-
HbIE, HA (POPYME IPOBOAMIACH HIKOJA C IEKIUAMU JJIs
MOJIO/IBIX VYEHBIX, OTPAXKAIONUMU (DYH/LAMEHTATbHBIC
NpEACTaBAeHUd 00 UMMYHHOM OTBETE NPU TYOEPKY-
JIE3HON UH(EKIIUU, METOAAX €€ IUATHOCTUKH U JIeYe-
HUs1. PAaOOTBI MOJIO/IBIX YYACTHUKOB OBLIN NIPECTABIIE-
HBI B BU/I€ TIOCTEPOB.

Jna auTaTend, He 3HAKOMOTO C HAYYHBIMU U MEIU-
IIUHCKUMU NpPOOJIEMAMU TYOEpKyIe3a, CIeAyeT CKa-
3aTh, UTO 3TO MH(EKIIMOHHOE 3200/I€BAHNUE BbI3bIBA-
erca 6akrepuaMmu Mycobacterium tuberculosis u nepe-
JAETCA IPEUMYIECTBEHHO BO3AYIIHO-KANIEIbHBIM ITY-
TEM OT OOJIBHBIX C dKTUBHOHN (POPMOI TyOEpKyje3a.
[Tonas B JIETKHE C BABIXAEMBIM BO3/YXOM, OaKTEpUU

* TIo onpeseseHuio, TPUHATOMY [TIOGILHON 1EIEBOI TPYIIION
BO3 B okrsi6pe 2006 T, TYOGEPKY/IE3 C MHOXKECTBECHHON JICKAP-
CTBEHHOI YCTOMYMBOCTEIO (MJIY) BBI3BIBAIOT IITAMMBI BO3OY/IUTC-
JIS, PE3UCTEHTHBIE HE MEHEE YEM K JIBYM CAMBIM 3(P(MOEKTUBHBIM
IIPOTUBOTYOEPKY/IE3HBIM IIPEMAPATAM IEPBOTO Psijla (MI3OHUA3UITY
n pudamnununy). lnpokas 1ekapcTBEHHAsA YCTOMYUBOCTD
(LIUTY) noppasyMeBacT Pe3UCTEHTHOCTb MUKOOAKTEPUIL KO BCEM
(PTOPXMHONOHAM M KAK MUHUMYM K OJJHOMY U3 TPEX NHBEKIIMOH-
HBIX ITPEMAapaTOB BTOPOH PsA/ia (KAIPEOMULIMHY, KAHAMHUIIMHY W
AMUKALUHY). — [Ipumen. peo.

MOTJIOMAIOTCA JIETOYHBIMU AJbBEOJAPHBIMU MAKPO-
(paramu. JIo HEJJABHETO BPEMEHHU CYUTATIOCH, YTO KIIIO-
YEBYIO 3AMIUTHYIO pOJb IPU TYOEPKYIE3€ UTPAIOT
KJIETKA UMMYHHOI cucteMbl — T-mumponntsr CD4*
1 Makpogaru. OJHAKO 32 MOCIEAHHUE JIBA I'O/1A MOMY-
YEHBI JJAHHBIE, HE COTIACYIOMUECH C ITUM IOJIOKEHNU-
€M (Ha 4eM NO/IPOOHEE MBI OCTAHOBUMCS 9YTh IIO3XKE).
Makpodaru, nornaomas MHUKOOGAKTEPUH, MPOJYIIU-
PYIOT pa3Iu4YHBIE NPOTUBOMHUKPOOHBIE ATEHTHI MpS-
MOTO JEeHUCTBUSA (HAIPUMED, aKTUBHBIE (DOPMBI KUCIIO-
pOAa 1 230Ta) M LIUTOKUHBI, PETYIUPYIOMINE KACKA/IbI
MMMYHHOTO OTBeTd. Kpome TOro, Mmakpodarun — aH-
TUT€HIIPE3EHTUPYIOMMUE KIETKU: OHU IPEACTABIAIOT
Ha CBOCH MOBEPXHOCTU AHTUTEHBI MUKOOAKTEPUIL
T-mumdonuram. B pesynsrare NpouCXoAUT B3aUMHAL
AKTUBALUA OOOUX TUIIOB KJIETOK M PA3BUBAETCS a/1all-
TUBHBIM UMMYHHBIN OTBET.

ITo panupiM BO3J, B 2015 1. 6B1710 3apEruCTpUpPOBA-
HO 10.4 MJIH HOBBIX CJ1yyaeB 3a60seBaHusA. CUUTAETCS,
YTO MHUKOOAKTEPUAMHU MHPUIIMPOBAHO OKOJIO TPETU
HacesleHus 3eMIH, OJJHAKO KIMHUYECKU TUATHOCTHU-
PYEMBII TYOEPKYIE3 BOZHUKAET TOJIBKO V 5% JIOJEH
B TEYEHME JIBYX JIET IMOCIE 3apaxeHud. I[IpumepHO
y 90% MHOUIIUPOBAHHBIX CUMIITOMBI TAK U HE MOABJIA-
IOTCA B TEYCHUE BCEH KU3HU. ¥ OCTAJABHBIX C BO3PAC-
TOM (BCJIE/ICTBUE CHMKCHUA UMMYHUTETA WIN KAKUX-
TO APYTUX (PAKTOPOB) HACTYHAET PEAKTUBAIUA Ja-
TEHTHOT'O TYOEPKY/IE€3a C MOABICHUEM KIMHUYECKUX
CUMIITOMOB. K 6€3yC/IOBHO! IpynIie pucka OTHOCATCS
JIOM C PA3NIUYHBIMU UMMYHO/JE€(UITUTAMH, B IIEPBYIO
ouepenb UHPUUUPOBAHHbIE BUY unu umenmue He-
KOTOPBIE TEHETUYECKUE OCOOEHHOCTH, MOBBIMAIONIHE
YYBCTBUTENBHOCTh K PAa3BUTHIO TYOEPKYJIE3HON HH-
¢exuuu. TIOHATHO, 4TO 3260JIEBAHUE, CTOIb U30Upa-
TENbHO PA3BUBAIOMIEECSH B MOMYIALMUAX UYEIOBEKA,
HMMEET BBIPAKEHHYIO, XOTA U MAIO U3YYEHHYIO, CBA3D
C OCOGEHHOCTAMHU I'€HETUKU XO3ANHA.

TeHeTHYECKUM (PAKTOPAM, ONPEAEAAIONIUM YCTOM-
YHBOCTD JIIO/IEH K TYOEPKYJIE3Y, U BEPOATHOCTU PA3BU-
TUA OCTPOU (POPMBI 32007€BAHUA ObLIA MOCBAIIEHA
nekuus O.yppa (E.Schurr, VHusepcurer Makluin,
Monpeans, Kanaza). IIpodeccop pacckazan o6 ucciue-
JOBAHUMU KOHTAKTUPOBABIIUX C OOJBHBIMU TyOEpPKYy-
JIE30M JIIOJIEH, Y KOTOPBIX HE OBIIO MOJOKUTEIBHOTO
OTBETA B KOXKHBIX IPOOAX Ha Ty6epKynes [1].

3aMEeTUM, UTO MOKAa HET HU OJJHOTO YHUBEDPCAJb-
HOTO CIIOCO6a, YTOOBI ONPEAENUTh HATUYUE UHEK-
LIMU Y YEJOBEKA U CTENEHU PA3BUTHUA nporecca. Kak
NPABUJIO, JUIA 3TOTO HCIOJNb3YyeTCA HA60p pasind-
HBIX HCCJIEJOBAHUH B COBOKYNHOCTHU. Kpome BceMm
3HAKOMOTO Ty6epKyannosoro tecra (TST — ot anri.
Tuberculin Skin Test, TAK)Ke U3BECTHOTO KaK KOXKHA
npoba, UIN peakusd MaHTy) U CXOXKEro C HUM, HO
6osee cnenuPUUHOIro [JUACKUH-TECTA CYIECTBYET
€II1€ HECKOJIbKO BAPUAHTOB HEJABHO Pa3pabOTAHHBIX
TECTOB in vitro Ha BUTOKUH IFN-y, KOTODBII Clenu-
(puuecku NpOAYHUPYIOT TUM@POLUTH KPOBU HCCIIE-
JYEMBIX IMALMEHTOB B OTBET HA AHTUI'E€HBI MUKOOAK-
Tepuil. OZHAKO YBEPEHHO IOATBEPIUTH WM OIIPO-
BEPIHYTh HAJIMYUE MATOTE€HA B OPTAHU3ME HE MO3BO-
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JIAIOT AK€ BCE 3TH TECTHL €10 B TOM, 4TO OTPHIIA-
TEJbHBIN WIN HU3KUI OTBET B HUX MOKET CBU/ICTENb-
CTBOBATb KaK 006 OTCYTCTBUM WH(UIUPOBAHUS, TAK
1 O BPOXAEHHON HECIOCOOHOCTH [aBATbh OTBET HA
[IPUMEHAEMbIE AHTUIE€HBl WIM O IIOJHON YCTONYM-
BOCTH UYEJIOBEKA, CIPABIAIOMIETOCH C TYOEPKYIE3ZHON
HH@EKIUEN elle HA CTAIUHU, KOTJA aalITUBHBINA UM-
MYHHUTET HE PA3BUJICH.

B pa6orax D.Illyppa, IPOBEACHHBIX B PA3JIUYHBIX
cTpaHax A(QpuKH, ObUIO MOKA3aHO, YTO OTCYTCTBUE
peakuun TST U €€ UHTEHCUBHOCTD CBA3AHEL C OIpeE-
JENEHHBIMH JIOKYCAMU B PA3HBIX XpOMOCOMaX. JIo-
KYC, dCCOUMUPOBAHHBIA C OTCYTCTBUEM PEAKIINH,
6b11 Ha3BaH TST1, a TOKYC, OT KOTOPOT'O 3aBUCUT Pa3-
Mep KOKHOH npo6el, — TST2. CKopee BCEro, I'eH B JIO-
Kyce TST1 oTBe4yaeT 32 BPOXKAEHHYIO YCTOMYUBOCTD
K MH(PULIIUPOBAHUIO TYOEPKYIE30M, a reH B TST2 — 3a
KOHTPOJIb YPOBHSA UMMYHHOTO OTBETA Hd MUKOOAKTE-
pun [2]. OTU pE3yabTaThl CYIECTBEHHO JOIOJNHAIOT
paHee MOJAYYEHHBIE JAHHBIE O PA3AUYHBIX Hapylle-
HUAX B I€HAX V JETEU C MNEPBUYHBIM AKTUBHBIM TYy-
OGEPKYNIE30M. DTU I'€HBI KOJUPYIOT €U PELENTOPOB
K TAKUM KJIIOYEBBIM LUMTOKMHAM, KaK IFN-y (IFNYR)
u unrepneikun-12 (IL12Rs1) [3]. OTu gJaHHBIE CBU-
JETENbCTBYIOT O MOHOT€HHOM KOHTPOJIE IPEAPACIIO-
JIOKEHHOCTHU K PA3BUTHIO PAHHUX TKEIBIX (POPM TY-
OepKyie3a. BblCOKAa BEPOATHOCTb TOI'O, YTO 3HAUU-
TEJIbHAsd YaCTh JETEN, PAHO 3200JI€BAIOIUX TyOEPKY-
JIE30M, UMEIOT BPOXAEHHBIE E€IUHUYHBIE «OMHUOKN»
B UMMYHHOH CUCTEME.

Topaspo 6osee Cn0XKHAA KAPTUHA €HETUYECKOTO
KOHTPOJIL HaO6II0/JA€TCs Y JIIOJEH, 3a60/1€BAONNUX
B 3PEJIOM BO3PaCTe. BO3MOXKHO, BO MHOTHUX C/Iy4asix
Y B3POCI/IBIX PA3BUBAETCS HE IEPBUYHBIN TYOEPKYIIES,
a4 PEAKTUBALUA JIATEHTHON HMHMEKIUU — IIPOLECC
¢ 60Jiee CIOXKHBIM T€HETHUYECKUM KOHTPOJIEM IO
CP4BHEHMIO C YYBCTBUTENBHOCTBIO
K NIEepBUYHON MHeKnuu. Mera-
aHaIU3 OOJIBIIOTO  KOJHUUYECTBA
NPOBEJEHHBIX HCCAEAOBAHUN IO-
Ka34J, 4TO CBA3U (ACCOLMALINN)
[IOJUMOP(U3MOB B HEKOTOPBIX I'e-
HAX C JIETOYHBIM TYOEpPKY/I€30M
YETKO MPOCIEKUBAIOTCA B OJHUX
CTpAaHAX M MNONYIALUAX JIOACH
1 COBEPUIEHHO OTCYTCTBYIOT B JIPY-
rux. Mccnepoparenn HaxXOOAT Ta-
KHE ACCOLUMAIUU CPEAU MHOXKECT-
Ba I'€HOB-KaH/JUJATOB, KOJUPYIO-
MUX CUHTE3 PA3HBIX YYACTHUKOB
HMMYHHOI'O OTBET4 IpU TyHEp-
Kysese: C-JIEKTUHOBBIM PELENTOP
DC-SIGN (ot aura. Dendritic Cell-
Specific Intercellular adhesion mo-
lecule-3-Grabbing Non-integrin —
crnenu@uUHble Ui JEeHJAPUTHBIX
KJIETOK MOJIEKYJIBl MEXKIECTOYHOI
Q/IT€3UN 3-32XBATBIBAIONIETO HEUH-
terpuna), TLR1 n TLR2 (ot Toll-
Like-Receptors — TONI-IOZOOHBIE

AnekcaHgp ConomoHoBMY AnT.

penenTopsl), perenTop K suramuny D, TNF (oT aHrI
Tumor Necrosis Factor — (pakTop HEKpO3a ONyXOJn),
IL-1b nnu HexkoToprie MONEKynbsl MHC (OT aHri. Major
Histocompatibility Complex — TrJIaBHBIA KOMILIEKC
TKAHEBOM COBMECTUMOCTH) Kaacca II.

BakHO OTMETHUTD, YTO UMMYHHBIM OTBET Y JIIOJICH,
GOJIbBHBIX TYOEPKYJIE30M, U MBIIIEN, HHPUIUPOBAH-
HBIX B 3KCHEPUMEHTAX, OYEHb CXOAeH. Mccmenosa-
HHUSA IO TOUCKY T'€HOB, OTBETCTBEHHBIX 34 YYBCTBHU-
TEJIBHOCTDh K TyOEpPKyJI€3y, B MONYIALUAX YETOBEKA
U MOJENbHBIX KXUBOTHBIX HE TOJIBKO JAAIOT GJIM3KHE
PE3YABTATEl, HO U JJONOJHAIOT APYr Apyra. OAUH U3
ABTOPOB 3TUX CTPOK (A.C.AmT, 3aBEAyIOMUIL 1a60pa-
Topueil umMmyHoreneruku I[THUHWT) pacckasan Ha
KOH(EPEHIIUN O PE3YAbTATAX, IOJYYEHHBIX B J1a60-
paropuy, rje ObuId IPOBEJLEHA MHOTOdTANIHAS pabo-

®ubpobnactsl (ERTR7-AF488; 3eneHblit) u anutenuansHolie knetkn (SMA-Cy3; kpac-
Hblil) OTFPaHMYMBAIOT THE3AHbIE CKONNeHUs Makpodaros (sapa knetok, DAPI; rony-
60it). MIMMYHOTNCTOXMMUYECKOE OKPALIMBAHWNE TKAHW IETKOTO YYBCTBUTENbHbIX K Ty-
Gepkynesy Mmbllweit nuHu 1/St yepes geBATb HefeNb Nocne a3po30bHOrO 3apaXeHus
BUPYNEHTHbIM WwTammom M.tuberculosis H37Rv.
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Wpuna AHppeesHa Jlunre.

CTpyKTypa TyOepKynesHoW rpaHynembl
(doi:10.1038/nri3211). B ueHTpe 3TOM
KOMNAKTHOW KNEeTOYHOW CTPYKTypbl pac-
nonoxeHsl MHMOULUUPOBAHHbIE HEKPOTU-
yeckue Makpodaru, OKpyKeHHble Banom
anuTennanbHbIx Makpodaros. Makpoda-
rM MOTYT CAMBATbCA APYr C ApYroMm, 06-
pa3ys ruraHTCKMe MHOTOSLEPHbIE KNEeTKH,
1 MpeBpaLiaTbCa B NEHUCTbIE MaKkpodary,
HakannuBalowue 6onblWOe KONMYECTBO
XUpoB. Pob Nofo6HbIX KIETOK MoKa A0
KoHUa He sAcHa. o nepucdepun rpa-
Hynembl pacnonaratoTcs T-1umMdounTsl,
B-knetku, obGpasylowme cKonjaeHus, no-
X0Xue Ha B-honnnkynsl BTOPUYHBIX TUM-
(hOMAHBIX OPraHoB, a TaKKe Apyrue TUnbl
KNEeTOK, y4acTBylolMe B MUMMYHHOM OTBe-
Te Ha MHdekuuio. Ha 6onee no3aHNX 3Ta-
nax o6pa3oBaHus rpaHynembl oHa oTrpa-
HUYNBaeTCH OT 3[40POBOM TKAHW NErkoro
BaNOM 3NUTENMOUAHBIX KNEeTOK U (u6b-
po6nactoB (He MOKa3aHO Ha PUCYHKE).
1 — T-knetka, 2 — B-knetka, 3 — Heil-
Tpocun, 4 — HK-knetka, 5 — anutenu-
aNbHbIW Makpodar, 6 — anonToTuye-
CKMUIM MHDULMPOBAHHBI 3NUTENNANbHDI
makpodar, 7 — makpodar, 8 — anonTo-
TUYECKUNA UHDULMPOBAHHbLIA Makpodar,
9 — HeKpOTUYeCKN MHDULMPOBAHHbII
makpodar, 10 — peHApuTHas Knetka,
11 — ruraHTcKas knetka, 12 — neHuc-
Thlii Makpodar, 13 — Mycobacterium tu-
berculosis.

T4 IO BBIBEJECHUIO PEKOMOMHAHT-
HBIX JIMHUI MBIIIEH, OTAUYAIONUX-
€A TOJBKO IO PAa3HBIM Y4aCTKAM
MHC. BpIACHUIOCH, 4YTO KOHTPOIIb
TSDKECTH TEYEHUST UH(PEKIUU OCY-
MECTBASET KJIACCUYECKUH TeH
xinacca II — H2-Ag, oT KOTOPOrO
34BUCUT Y3HABAHUE AHTUICHOB
T-mumdponnramu CD4* [5]. Pe3ynb-
TATAM JKCIEPUMEHTOB IO HH-
(pUIUPOBAHUIO ITUX K€ MBIIIEN
MUKOOakTepuamu M.avium (me-
Hee BUPYJIEHTHBIMU, yeM M.iuber-
culosis) OBIT TOCBANEH JIOKIA]
BEAVIIETO aBTOPA 3TOU pabOTH
(M.AJTunre, crapmui Hay4YHBIA
COTPYAHHUK JAa60OPATOPUU HUMMY-
HOI'€HETUKU). M3yueHune nH@peEk-
11U, BBI3BIBAEMOM M.avium, O4eHb
BA)KHO, IMOCKOJbKY OHa IIHPO-
KO PAacCHpOCTPAHEHA U HEPEAKO
CTAHOBUTCA IPUYMHON CMEPTU
BUY-nHOUIUPOBAHHBIX JTIOJEH.
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KneTouHblil UMMYHHBI OTBET Ha 3apaxeHne MukobakTepuamu M.tuberculosis (doi:10.1146/annurev-immunol-032712-095939).
Mpu a3po30bHON MHDEKLUM MUKOGAKTEPUM B NETKUX MOTYT ObITb haroLMTMpoBaHbl Pe3UAEHTHBIMU anbBeONAPHbIMU Makpoda-
ramu (1a), HeilTpocunamu (16) v neroYHsIMU AeHAPUTHBIMK KneTKamu (1B), KOTOpbIE B CBOO O4Yepedb HAYMHAIOT MPOU3BOAMUTL U Bbl-
AeNATb Pa3NuyHble aHTUMUKPOOHbIE NEeNTUAbI, LUTOKUHbI U XEMOKUHbI. YPOBEHb MPOAYKLMM TEX UAN UHBIX NUMNAHBIX MEAUATOPOB
BOCMaNeHus, TaKUX Kak cnoco6CTBylolero anonto3y npoctaranamia E2 (PGE2 ) unu Hekpo3y nunokcuHa A4 (LXA4), B makpo-
tharax Urpaer pelaiolyo poab B ONpeseneHumn fansHeiwei cyasoel Makpodara. NHbULMPOBaHHbIE AeHAPUTHbIE KNETKU MUTPU-
pyioT B ipeHupytowmne nerkue numooysnsl (2) nog geictemem uutokuHa IL-12 n xemokuros CCL19 u CCL21 u cnocobcTBYIOT AU-
tepeHuuposke T-knetok Th1l. 3atem cneuyuduyeckme K MUKOOAKTEPMANbHLIM aHTUreHam T-numMdouUTHl MUTPUPYIOT 06pPaTHO
B nerkue (4), npoayuupytot IFN-y, akTuBupytownit makpodaru. B pesynbrate HauMHaeTCs NPOAYKLUMA LLMTOKUHOB U aHTUMUKPOO-
HbIX KOMMOHEHTOB, Hanpumep uHAyLn6ensHoit NO-cuHTasbl (iNOS), KOHTPOAMPYIOWMX POCT baKTepuit.

YV MBIIIEH HOBBIX JUHUNI OOHAPYKEH «3€PKAJIbHBIN»
(pEHOTHUIL: UyBCTBUTEIbHBIC K M.Iuberculosis ;)KUBOTHbBIE
OKa3anuch 6ojiee yCTOMYMBEL K M.avium, 1 HA060POT.
[TpuunHy 3TOro 3(peKTa €Ie NPEACTOUT BBIACHUTS,
HO COBOKYIIHOCTb IOJIYY4EHHBIX IAHHBIX YKA3bIBAET HA
BAKHOCTb M3YYEHHUSA ACCOIMUAINN C TYOEPKYIE30M
B IOMYJSALMAX YEIOBCKA A/UICTBHBIX BAPUAHTOB I'€HA
HIA-DQ — reHEeTUYECKOIo aHaI0ra reia H2-A Mplmu.

MBI y’K€ YIOMUHAIN O TOM, YTO B TOCJIE€THUE TOJIBI
NIEPECMATPUBAIOTCI HEKOTOPBIE MAPAJAUTMBL B TIOHU-
MAaHUU PA3BUTUSL UMMYHHOTI'O OTBETA IIPU TyHEPKYyJIE-
3e. Ha koHdepeHuu, B 4aCTHOCTH, OOCYXK/1AIACh HE-
OJHO3HAYHASA POJb B 3TOM IpOIECCE HEUTPODU-

JIOB — KJIETOK KPOBH, KOTOPBIE OJHUMH U3 IIEPBBIX
pearupyioT Ha BTOPKEHUE INATOIE€HA MUTPALUEN
K MECTY MH(MEKIIUU U MOIJIONCHUEM MUKOOAKTEPUH.
Kak pacckazan J.MaxMappeit (D.McMurray, Texac-
ckunt ynusepcureT A&M, CIIIA), B 3KCIIEPUMEHTAX HA
MOPCKHUX CBUHKAX MUTPALAd HEUTPO(PUIIOB B JIETKUE
B OTBET HA IIPOAYKIUIO HUTOKUHA IL-8 crioco6cTByeT
AKTUBALIMU AJbBCOJSIPHBIX Makpodaros u 6opbde
¢ Ty6epKyne3Hoi nudpeknuen [6]. OHAKO MO JaH-
HBIM, U3JT0XEHHBIM lokTOpoM T.Jlannenra (T.Dallen-
ga, bopcrenp, lfepMaHus), NOTJIOMEHUE MUKOOAKTE-
puit HEUTPOPUIAMU TALUEHTOB C AKTUBHBIM Tybep-
KyJI€E30M IPUBOAUT K CMEPTU HENUTPODHUIOB — HUX
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Onusbe Heiponn (cnesa) u Wredan LLteHrep.

HEKPO3Y 34 CYET BBIPAOOTKU OOJBIIOIO KOJUYECTBA
AKTUBHBIX OPM KHCJIOPO/a [7]. DTO MAry6HO CKa3bl-
BAETCA HA MaKpodarax u, Kak CJeJCTBUE, HA UX CIIO-
COOHOCTU 6O0POThCH ¢ nHpekued. Takum 06pazoMm,
HENUTPOMUIBL, C OAHOU CTOPOHBI, AKTUBHO MOTJIOMA-
10T 6AKTEPUH, 4YTOOBI YyOUBATH UX, HO C APYIOH —
HE CIPABJIAACDH C ITOM 3a/1a4Y€H, BLICTYIIAIOT B KAYECT-
BE€ «TPOSHCKOTO KOHS», 3KPAHUPYA MUKOOAKTEPUH OT
Makpo@aros, TpoPeCCUOHATbHBIX aHTUT'CH-TIPE3EH-
TUPYIOIUX KJIETOK, U IPENATCTBYS (POPMUPOBAHUIO
3P HEKTUBHOTO ANANTUBHOIO UMMYHHUTETA. Mccneno-
BATENH TONATAIOT, YTO MOAABIEHUE HEKPO3A HEUTPO-
uioB npuseseT K 6oaee 3PPEKTUBHOMY YHUUTOXKE-
HHIO MUKOOAKTEPHUI TIETOYHBIMU MaKpO(daramMmu.

il
il

|r
i

|"""'.'u_n|l||

[Oasug MakMappen.

Kak u3BecTHO, TyOEpKyIIE3 Oma-
CEH NPEX[IE BCETO CUIbHBIM BOC-
MaJIEHUEM JIETOYHOM TKaHH, 4YTO
NPOUCXOJUT HU3-34 YPE3MEPHOTO
HMMYHHOTO OTBeTa HA M.tuber-
culosis. O6Cyxaas TEMY NPABUJIb-
HOro 6ajaHca Mexay HeoOXoju-
MBIM YPOBHEM BOCIATIEHUS U KOHT-
ponem wundexnuu, O.Herponn
(O.Neyrolles, MucTutyT (hapmako-
JIOTUU U CTPYKTYPHOI OUOJOTHH,
Tynysa, ®paHuusa) NOJYEPKHYI
BA’KHYIO POJIb B 3TOM IIPOIECCE
C-JIEKTUHOBBIX PELENTOPOB, pac-
MIOJIOKEHHBIX HAa IOBEPXHOCTHU
penaputHbeix Kiaetok (DCIR, or
aurn. Dendritic Cell ImmunoRe-
ceptor). DCIR, B3auMOJEHCTBYS
C AHTUI'€HAMH, PETYIUPYIOT pa3-
BUTHE HMMYHHOI'O OTBET4, HeE-
0OXOJUMOTO I TOAJEPKAHUA
BOCHAJIEHUS HA JOJKHOM yPOB-
HE U KOHTPOJA MH(MEKIUU B JIET-
kux [8]. [To mannbiM Heltpornna,
y Mplel B orcyrcrsue DCIR sydnie o CpaBHEHUIO
C KOHTPOJIbHBIMH KHUBOTHBIMHU C/I€PKUBATOCH Pa3-
MHOXXEHHUE MHUKOOAKTEPUH B JIETKUX, HO INPU ITOM
CHJIbHEE PA3BUBAIOCH BOCIATIEHUE.

B peakuuu NpOTUB MHUKOOAKTEPUIT y4aCTBYET
IFN-y — OCHOBHOU LIMTOKUH, AKTUBUPYIOIUIT 6AKTE-
pULIMJHBIE CBONCTBA MAKPO(AroB. OJTHAKO CTAJIU 110-
ABNATbHCS 3KCIEPUMEHTANbHBIEC JadHHBIE, KOTOPHIE
CBUJIETENIBCTBYIOT 00 OTCYTCTBUM KaKOMU-INO6O KOp-
pensuuu Mexay npoaykuueid IFN-y B JIErKUX U KOH-
Tponem undexnnu [10], a TakxKe 06 y4aCTUHA B 6OPb-
6€ ¢ HEN JPYIUxX KJIETOYHBIX MONYIALUN — HAIpPHU-
Mep, NPOJYUHUPYIOMUX MHTEPIEUKUH-17 n1uMdOoIu-
ToB Th17. COTpyAHUKM J1A60PATOPUU OGUOTEXHOJO-
run HHUUT nop pykosoactsoMm U.B.JIAf0BOI U3y4dn-
JIM1 OCOOEHHOCTH (PEHOTUNA U (PYHKIIMI MOMYIALUN
wietok Thl, Th17 u Th1/Th17 npu ty6epxynese [10].
BBUIO MOKA3aHO, YTO KOJMUYECTBEHHBIE MAPAMETPHI,
KOTOPBIE YACTO MCIOJB3YIOT JANA XAPAKTEPUCTUKU
MMMYHHOTO OTBETa IpU TyOEepKyIe3e — TaKue, Kak
AHTUTEH-Cenu(pUIeCcKas MNPOJYKIUA ITUTOKUHOB
IFN-y, u/unu TNF-o u IL-2, 1 aHAJIU3 CTEIEHU Kie-
TOYHON AUPPEPEHIUPOBKU — OTPAKAIOT CKOpEe
CTENEHDb AKTUBHOCTHU MHMEKIMOHHOIO MPOLECCA,
4 HE TAKECTH 3260JIEBAHNS.

Heo6prunyio nonynsanuio T-numpornuros CD8,
KOTOpPbIE TPAAUIMOHHO HE CUUTAIUCH AKTUBHBIMU
Y4aCTHUKAMHU UMMYHHOI'O OTBETA IPOTUB TYOEPKYJIE-
3a, O6HapyxuIn uccneposarenu rpynnel HLIITenre-
pa (S.Stenger, MHCTUTYT MEJUIIUHCKON MUKPOOHUOJIO-
'MW ¥ TUTUEHBI YIBMCKOTI'O YHUBEPCUTETA, [epManu).
DTU KIETKU OKA34JTUCh CHENUMUYHB K JUMUIAHBIM
AHTUTE€HAM MHUKOOAKTepuil U Hapsany ¢ IFN-y npoay-
LUPYIOT IUTOTOKCUYECKHE MOJIEKYIB NeppOpPUHA,
rpa"nynusuHa u rpansuma B. Takue T-mumM@OUUTEH
(y4eHble HA3BAIM UX IOJULUTOTOKCUYECKUMU) JIyd-
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e MOAdABIAIOT POCT OaKTEpUIl
y HALMUEHTOB C JATEHTHBIM Tybep-
KyJIE30M, YEM Y JIOZEH, CTPA/alo-
MUX AKTUBHOI (pOPMOI1 3260/1€Ba-
Hud [11]. B 3TUX JAHHBIX KPOETCH,
BO3MOXHO, OAXOJ, K TOHUMAHHUIO
TOTO, YTO CAEPKUBAET UHPEKIIUIO
y HOCHUTEJIEN JIATEHTHOro Tybep-
KyJ€3a U He IMO3BOJAET IEPEUTH
€i1 B aKTUBHYIO (hOpMY.

Cpean mpexjae HEJOOIEHEH-
HBIX (PAKTOPOB, BIUAIONIUX HA Ia-
TOT€HE3 TYOEPKyJIEe3a, CAEAYET OT-
METUTBH €le U HUTOKUH IL-11,
O 4eM PACCKA3dJI HA KOH(pEPEHIIUN
A.CAnT. CHauanma Mbl BBIACHUIIH,
YTO IMPOAYKLMA 3TOIO LUTOKMHA
CHJIBHO TIOBBINIEHA B JIETKUX MBI-
en, FeEHETUYECKN YYBCTBUTED-
HBIX K TYOEpKyle3y, U CBs3aHA
¢ 6ouee TaKenI0on (OPMOU MATONO-
ruu. IIpeanosoxus, 4To OJOKHU-
POBKa CUTHAJIBHBIX (PyHKIUM [L-11
MOJXKET OCIAOUTH TAKECTh UH(PEK-
LIM{ Y MBIIIEH, MBI CO3/1aJIU MYTAHTHYIO (popMy (aHTa-
TOHHUCTA) 3TOrO 6€JIKd ¥ BBEJIU €I'0 HENMOCPEACTBEHHO
B JIETKUE OOIbHBIX JKUBOTHBIX. HIru6mposanue IL-11
CIOCOOGCTBOBAJIO IMOJABIEHUIO BOCHANEHUA IPU Ty-
6epKynese, B YaCTHOCTHA CHHKEHUIO YPOBHSA 3KCIIPEC-
CHUH KJIIOYEBBIX (PAKTOPOB BOCHAJIEHUA HA YPOBHE Te-
HOB U OEJIKOB, 4 TAKXKE YBEIUUYUBAIO MPOLOJLKUTEND-
HOCTD KM3HU 3dPAXKEHHBIX KUBOTHBIX [12]. DTO 1O3-
BOJIAET paccMaTrpuBarh IL-11 Kak MOTEHIIUAIBHYIO
MHUIIEHDb 1A Pa3pabOTKU MPOTUBOBOCHAIUTEIbHOM
TEpANuu npu TyoepKyese.

Donpmoe BHUMaHUE Ha KOHPEPEHIIMU OBLIO yje-
JIEHO M3YUYCHUIO CAMUX MUKOOAKTEPUI U IIpUOOpETE-
HUIO MU JIEKAPCTBECHHOM YCTOMUYUBOCTH, d TAKKE Pa3-
pabOTKE HOBBIX aHTUMHKOOAK-

Mattnac Mepkep.

3KCIpeccun pasnnyubix MUKpOPHK B KpoBu u 3apa-
JKEHHOM JIETOYHOM TKAaHU OOJBHBIX TYOEPKYIE30M.
B pononnenue k aromy rpynna TJLAxukuno# (MHc-
TUTYT OUOOPraHUYECKON XUMHUU UMEHU AKAJEMUKOB
M.M.IIlemaknna n 10.A.OBumnHukosa PAH, Mocksa)
MPOBOJUJIA UCCIEJOBAHUA SKCIIPECCUN B MUKOOAKTE-
puax Heckonbkux ManplXx PHK (B yacTnocTH, HejasBHo
otkpblToit PHK ncRv10243A u3 ceMenCTBa HEKOAUPY-
romux PHK) B pasnbix yorosuax [13]. Mcciegosarenu
[10JIATAIOT, YTO T4 MOJIEKYJIA — KIIOYE€BOE 3BEHO PEIy-
JIALUY B LEIU PEAKIIUNI OKUCIUTEIBHOIO CTPECCA MHU-
Ko6akTepuh. I[1o06HBIE MCCAEJOBAHUS, JLOIONHASL
JPYT Apyra, IOCHYXaT OCHOBOM JIIsl pa3pa00TKU METO-
JOB JU(PPEPEHUNATBHON JUATHOCTUKUA TYOEPKY/IE3a,

TEPUATBHBIX IIpernapaToB. M.Mep-
kep (M.Merker, bopcrens, Iepma-
HUS) OTMETHUJI MHTEPECHBIN (DAKT:
B Bocrounon Espone u B Poccun
NIPUYUHOU PA3BUTUA TYOEPKYIE3a
C MHOECTBEHHOH JI€KApCTBEH-
HOM YyCTOUYUBOCTBIO CTAHOBATCH
BCETO HECKOJBKO KJIOHOB MHUKO-
6akrepuil. BaxxHo Takxe, 4To 60-
nee yeM 90% OGONBHBIX TYOEPKYIIE-
3oM ¢ MJIV n HIJIV neuyar HEe 3¢-
(PEKTUBHO. B CBA3U C 3TUM TPYLHO
MEPEOLEHUTh POJAb HU3HAYAJIBHO
NPABUJIBHON JHUATHOCTUKU B Ii€-
JIOM U JUATHOCTUKHU JIEKAPCTBEH-
HOM YCTOMYUBOCTHU, HE TOBOPA VK
O MapaJIeNbHON pa3zpaboTKe HO-
BBIX JIEKAPCTBEHHBIX IIPEMAPATOB.

Hoxnay B.B.Epemeesa (3am. 1u-
pexkropa no nHayke IHHMUT) 6bln
IIOCBAIIEH HOBOW TEME — YPOBHIO

Bnapgumunp Butanbesuy Epemees u Onbra BnagumuposHa [lemuxosa.
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TaTbsiHa JleoHnpoBHa AxukuHa (cnesa), TatbsHa KoHcTaHTMHOBHA KoHapaTbeBa u Ip-
BuH LWypp.

a4 TAaKXKe CO3LAAYT NPEANOCBIIKH I Pa3padOTKu
NPUHIUINAAILHO HOBBIX METOAOB INPOTUBOTYOEPKY-
JIE3HOM TepAINH.

B Hacrosmee BpeMss Hauboabmed 3PEPEKTUB-
HOCTBIO U HAMMEHbBIIEH TOKCUYHOCTBIO JJIS MAIIUEH-
TOB 06JAJAI0T MPOTUBOTYOEPKYIE3HBIE TPEMAPATHI
NEePBOTO pAfa (PUQPAMINUIIMH U U30HUA3UL), OFHAKO
y MHUKOOAKTEPUH JIOBOJIBHO OBICTPO PA3BUBACTCH K
HUM PE3UCTEHTHOCTD. [IPUMEYATENbHO, UYTO MYTAIINH,
OT KOTOPBIX 3TO 3aBUCUT, IPUBOJAAT K YCTOMYUBOCTU
6aKkTepuil U K APYIUM IIPEnaparaMm, 4TO CBUAETENDb-
CTBYET O HEOOXOAUMOCTHU HE TONBKO T'€HETUUYECKOTO,
HO M (PEHOTUIIMYECKOTO AaHAIN3A IMTAMMOB. O HOBBIX
MOAXOAAX K JAUATHOCTUKE JIEKAPCTBEHHON YCTOUYNU-
BOCTH MHUKOOaKkTepuil pacckasana JLH.YepHoycosa
(pyxoBoauTenb otrjena Muxkpoodbuosnorun ITHUUT).
C momoripio cucteMbl Bactec MGIT 960 MOXKHO TIpO-
BECTH (DEHOTUIIMYECKUI AHAIU3 YYBCTBUTENBHOCTU
BBIJIEJIEHHBIX MUKOOAKTEPUIT Cpa3y K 11 mpOTUBOTY-
GEPKYJIE3HBIM IIPENAPATAM, YTO IMO3BOJAET IMPOBO-
JUTb TO00P MHAUBU/IYATBHON TEPANUU U COOTBET-
CTBEHHO MOBbIIAET 3PPEKTUBHOCTD JiedeHus [14].

B 2014 1. 6pUIH BBIIYIEHBI 1BA HOBBIX IPOTUBOTY-
OEpKYIE3HBIX Npenapara — OCJAKBUIMH U JeJaMa-
HHJI, KOTOPBIE CENYAC AKTUBHO BHEJAPAIOTCA B CTPA-
H4X C BBICOKMM YPOBHEM PACIPOCTPAHEHUA TYOEPKY-
nesa. Joxman B.A.Makaposa (MHCTUTYT OMOXUMHUU
nMmeHu A H.DBaxa, MockBa) OBbII HOCBAILIEH pa3pabdo-
TAHHOMY €r0o TPYNNOHU NEPCHEKTUBHOMY COEIUHE-
Huio PBTZ169, y KOTOPOro BBUIBACHA BBICOKAS (-
(PEKTUBHOCTb NMPOTHUB MUKOOAKTEPUH B MOJAENU TY-
OEpKy/I€e3a HA MBIIIAX, OCOOCHHO B COYETAHUU C Oe-
JAKBWJIMHOM U IUpa3uHaMujioM [15]. B reuenue nep-
BBIX KJIMHUYECKUX MCHBITAHUI H4 3710POBBIX 106pO-
BOJIBIIAX OBLIO MOKA3aHO, YTO MPOTUBOMHUKPOOHYIO
AKTUBHOCTb TPOABIAET HE TOIBKO COOCTBEHHO
PBTZ169, HO U ero MeTaOGOJUTH, 0OPA3YIOMUECS

B IIPOIIECCE OKUCIEHUS UCXOJHO-
IO COEJUHEHUSA B OPIraHU3ME U BBI-
JIEJIEHHBIE U3 IIJIA3MBI TOCJIE TIPHeE-
Ma PBTZ169. T1o UMECIONUMCST YIKE
cefiuac jgaHueiM, PBTZ169 peii-
CTBYET B OYEHb HU3KHUX JO34dX,
1 II0K4 HE OOHAPYKEHO NOOOYHBIX
3(pPEKTOB OT €ro NPUMEHEHUS,
YTO JIEJAET 3Ty MOJIEKYIY OUY€Hb
NEPCHEKTUBHBIM KAHAUJATOM JJIS
CO3/1aHNA HOBOTO JIEKAPCTBA MPO-
THUB TyOEPKYJIE34.

b.B.HUKOHEHKO (BEAyIIUI Ha-
VUHBIH COTPYJHHUK J1a60paTopuu
nMmyHorenetuku LTHUUT) pac-
CKa3aJ 00 MCCAENOBAHUU AKTHUB-
HOCTH HOBBIX IIPOU3BOIHBIX UHO-
na nporus M.iuberculosis n M.avi-
um, pa3pabOTAHHBIX COTPY/JHU-
kamu MHCcTHUTYyTa 37I€MEHTOOP-
FAaHUYECKUX COEJUHEHUN HMEHU
AH.Hecmeanosa PAH. B pesynbra-
T€ NPOJENAHHON pabOThl ObUIN
OTOOPAHBI NATh COEAUHEHUN-KAHUIATOB I TIOCIIE-
AVIOIIETO AaHAIN3a UX aKTUBHOCTU NPOTUB M.tubercu-
losis u M.avium, Cpeu KOTOPBIX OJJHO 06/1aJ1aeT H6aK-
TEPULUJHON AKTUBHOCTBIO IPOTUB «CHAMUX> (JOP-
MaHTHBIX) (hopM M.iuberculosis, 4T0O OUEHb BAXKHO JIJIS
NPEJOTBPAIEHUA PEAKTUBALUN TyOEPKYIE3a IMOCIE
nedeHusd. I yCnemHomn pa3paboTKu NOZOOHBIX IIpe-
[apaToB KpaiHEe BAXXKHO MOHUMAHUCE (DYHJAMEHTANb-
HBIX MEXAHU3MOB Pa3BUTHA JOPMAHTHOCTHU B IIOMYJIA-
IUAX MUKOOAKTEPUI — BOIPOC, KOTOPLIM YCIEMIHO
3aHuMaercs naboparopus A.CKanpenbanua (Muctu-
TyT 6uoxumuu nmeHu A.H.baxa, Mocksa). B ero nok-
J1a/ie OBIIN 3aTPOHYTHI BOIPOCH Pa3HOO6pa3us (heHo-
TUIOB TAKUX OAKTEPUH, a TAKKE MPOIIECCOB U (PAKTO-
OB, IPUBOJSIUX K PEAKTUBAITUN OAKTEPHUIL.

*® ok %

B 3aKI04€HHE XOTENOCh OB OTMETUTD BBICTYILIE-
nue T.Vappuxca. OH IOAYEPKHYI, 9TO I 3(PHEKTUB-
HOI1 60pBOBI C TYOEPKYIE30M B IIEPBYIO OUEPE/b BAXK-
HO 06€CIEeYUTh NPEJOTBPAICHNUE 3200I€BAHNUS, A IS
3TOro HeobxoxnMa 3(p@PeKTUBHAA BakuuHanug. He-
CMOTpPA Ha MOCTOSHHBIE MONBITKU CO3/1aTh HOBYIO BaK-
LUHY IPOTUB TYOEPKYJIE3d, TPATY OIPOMHOIO KOJINYE-
CTBA CPEACTB HA MHOTOYMCIEHHBIE Pa3PabOTKH,
JIO CUX IIOp UMEETCS TOJABKO OJHA BakuuHa — BCG (or
¢p. Bacillus Calmette—Guerin), coszganHas A.Kajb-
merToM U Klepen eme B Hauane XX B. Bugumo, He-
CMOTPA Ha NPOBEAEHHE OIPOMHOTO KOJUYECTBA Pa-
60T, MBI BCE €llle€ HE MOHUMAEM KaKHE-TO (PYHJAMEH-
TAJIbHBIE ACIEKTH MATOT€HE3d MMMYHHOI'O OTBETA
1 UMMYHOJIOTHYECKON MAMATH IIPU TYOEPKYJIE3€E, 4TO
HE MO3BOJIAET CO3/1aTh NPUHIIUINAIBHO JIYUIIYIO BAK-
LUHY. B CBA3M C 3TUM IPOBEJEHUE NOJLOOHBIX KOH(E-
peHnui u (popyMOB, COTPYJHUYECTBO YIEHBIX PA3HBIX
CTPpAaH U NIPOBEACHUE NUCKYCCUN KPANMHE BAKHBL JJIA
no6e/bl Hafl TYOEPKYJIE30M B MUPE. |
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“Koch—Metchnikoff” Forum on tuberculosis in Moscow

[.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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PudpmoBas goAUuHa —
kAro4YeBasa cmpykmypa gHa okeaHa

A.B.Unpun

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

Pudrosas 1o1MHa — HAYAJIO BCEX HAYAJ B F€OJIOTUU OKeaHA. 3/1€Ch 3APOXKAAECTCSI 3€MHAsI KOPpA U HAYMHAETCS €€ pa3-
BHUTHE BO BCEM CBOEM Pa3HOOOPA3UHU. B cTaThe paccMaTpUBAIOTCA NPOOGIEMBI F€OMOPEMOIOTUU U T'€OJOTUU OKEAHU-
YECKOI'O IHA B CBA3U C IAHHBIMU 10 U3YYEHUIO PUMTOBOM JOJUHEBL M31araercsa KpaTkas UCTOPUSL OTKPBITUS pUPTO-
BOI1 JIOJIMHBl U OCHOBHBIE PE3YJILTATHL, [IOJYYCHHBIE B XO/I€ BBIIIOJHECHUS KPYIITHEHIINX IPOECKTOB, IIOCBALICHHBIX €€
ucciaegosanuio. Cpeau Hux nporpamma PAMOVYC (ppaHKO-aMEPUKAHCKUE UCCIEJOBAHUA CPEJUHHO-OKEAHNYCCKUX
Xpeb6ToB) U PyHIAMEHTAIBHBIEC UCCIEAOBAHUA THPOTEPMAIbHBIX UCTOYHUKOB B PUMPTOBON JOJIUHE.

ABTOpCKHME pa3pabOTKU KACAIOTCI NPOOJIEM ITPOUCXOKIEHUI MOPPOCTPYKTYPHl pUMTOBOI JOJUHBI U €€ OJIMKAN-
men nepudeprun. 3aTparuBaloTCsl BONPOCH 9KOJOTHUU U NMIPAKTUYECKOTO OCBOEHMUS MOJE3HBIX UCKONAEMBIX PUPTO-
BOU JIOJIMHBI C U3JIOKEHUEM COOCTBEHHON KOHIENIINU ITOMCKA U PA3BEAKHU I'MAPOTEPMAIBHBIX MECTOPOKAEHUI.

KiaioueBsie CI0Ba: pI/I(pTOBaH AOJIMHA, ]II/ITOC(peprIC TIJIUTBI, 3CMHAA KOPA, CIIPCAUHT, THAPOTCPMAJIbHBIC HCTOYHU-

KH, MOPPOCTPYKTYPa, IKOJOT'HS.

nPToBasg JOIMHA — HAYAIO
BCEX Ha4yaJl B OKeaHe. 37eCh
obpasyercs 3eMHas Kopa

U HAYUHAETCS €€ pPa3BUTHE BO
BCEM CBOEM MHOTOOOPA3UHU.

HemHoro ncropuu

Tepmun «pu@TOBas AOJUHA> BBE-
JEH B JIECKCUKOH HAyK O 3eMJI€ U3-
BECTHBIM MIOTIAHACKAM I'€0JOTOM
Ix.I'peropu. OH 3aHUMAJICA T'€O-
JIOTUYECKOU CBEMKOI B BocTou-
HoM Adppuke u B 1921 1. onybnu-
KOBaJ (PYHIAMEHTANBHYIO MOHOIpaduio «Pudrosee
JOJMUHBl U reonoruss Bocroynoit Agpuxu». Cpenu
3TUX JOJUH €CTb pudT Iperopu. DTOT UCCIEJOBA-
TENb ONPENETUT U TEHETUYECKUHA CTATYC PUPTOBBIX
JONUH — IpabeHbl pacTskeHUsd. Bmecre ¢ TeMm npu-
3HAHUE BO3MOXHOCTU PACTAKEHUSA 3EMHOU KOpPBI
B T€ I'OABl CYUTAJIOCH II0 MEHBIIEH MEPE HECEPHE3-
HBbIM. BOJIBIIMHCTBO I'€OJI0IOB IPUHUMAIO TUIIOTESY
CKATHS 3EMJIM aHTIUICKOTO reodusnka x.JIxonu,
K CJIOBY CK434Th, MHOCTPAHHOTO 4I€HA AKa/[EMUHU Ha-
yk CCCP. Y tumip B KOoHLE 50-X I'OJJOB IPOLLIOLIO CTO-
JIETUS API'YMEHTBI O PACTAXKECHUU 3EMHOU KOPBI Ha-
LUIM 4J€KBATHOE NOATBepx)iecHUE B Tpypax P.Be-
HUHT-MenHena u 9.bynnapaa.

Yro Kacaerca OKeaHa, TO CTPAHHO AYMATb, YTO
BCETO HECKOJBbKO AECATUIETUN HA3aJ OOJBbIIMHCTBO
HBIHEUTHUX I'€0JIOTOB CTAPLIErO IIOKOJIEHU O PUPTO-
BOI JOJMHE HE MOAO3PEBANO. ¥V APYIUX OBUIM CMYT-
Hple goragku. OHU CBOAWINCH K BO3MOXKHOMY IIPO-

© UnpuH A.B.,, 2017

Anexcanop Bacuavesuu Havun, 00Kmop
2eozpaduneckux Hayx, npogeccop, 21a6HbLl
HAYUHOLIE COMPYOHUK AKYCMULECKO20 UH-
cmumyma umenu axaoemuxa H.H.Anopeesa.
Obnacms HAYUMHbLX UHMEPEecO8 — MOPCKAL
2eonozus, 2eo0axycmura, akonozus. JIaypeam
npemuu u 3onomoti meodaru DI.JTumre Pyc-
CK020 2eozpagpunecro2o oouecmea (1978).

JOJIKEHUIO pu@dTa VICIaH UK B OKEAH UIU K B3AUMO-
CBSI3U C KOHIeNIMEN pacmupeHus 3emnu. TOUyKkoit OT-
C4YeTa B 060X CIydasx CIYKHI YKE U3BECTHBIN K TO-
My BPEMEHMU IJIOOAJBHBIIN IIOSIC 3EMJICTPSACEHUM, 3a-
HUMAIOMUN B OKEAHAX CPEAMHHOEC IIOJIOXCHUE.
Ho HArmagHoro n3o0paxeHus NpoJOAbHOIO YIE/Ibs,
KOTOPOE PA3AENAET CPEJUHHBIE XPEOTHL, TO-MPEKHE-
My HE CyLECTBOBAIO.

Cpasy nocie Bropoit MUPOBOU BOMHBI AMEPUKAH-
LBl HAYAJIM MHTEHCUBHBIE MUCCIEOBAHNA JHA ATJIAH-
TUYECKOI'O OKeaHa. B koHne 40-X rojos IPOLIOTO
CTOJIETUS PYKOBOJUTEND JIAMOHTCKOU I'€OJIOTUYECKON
o6cepsaropun M.IOUHT ¢ COTPYAHUKAMU APATUPOBAI
Ha rpedne CpeJUHHO-ATIAaHTHYECKOTO XpebTa (CAX)
B IOXHOU AT/IIAaHTUKE IVIYOUHHBIE TOPO/BL (B TOM UHUC-
JIe CEPNEHTUHU3UPOBAHHBIE IEPUAOTUTHL). OLleHUBAA
HAXOJAKHU, OyJyIIUHA OCHOBOIIOJIOXHUK HOBOU IJIO-
6a1bHON TEKTOHUKHU ['Xecc Ha CUMIIO3UYME «3eMHad
Kopa» B bamrumope (CIIA) ormeuan, 4TO «BOIPOC
O TOM, IIOYEMY CEPIIEHTUHU3ALMA [IPUYPOYEHA B AT-
JIAHTHUKE K CPEAHEN JTUHUHU OKEAHA, OCTAETCA OO CUX
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IIOP OTKPBITBIM». YTOYHUM, CEPIIEHTUHU3AUA — MIPO-
LIECC I'UJPOTEPMAIBHOIO U3MEHEHUS U IPEBPALICHUA
IJIYOMHHBIX NOPOJ (IYHUTA, IEPUJOTUTA U JIP.) B CEp-
IIEHTUHUT, COCTOAIIUIN W3 I'PYIIBl MUHEPAIOB CEP-
IIEHTUHA (CJIOUCTOTIO CHUAMKATA Maruus). IIpouecc
nporekaer npu remneparype 300-500°C ¢ BeigeneHn-
€M TEIUIA U yBeJIMYEeHUEM 00beMa BemecTsa. [1o aToi
IIPUYMUHE C CEPIEHTUHU3ALUECH HEPEAKO CBA3BIBAIU
U TEIEPb CBA3BIBAIOT IMOJHATHUE 3€EMHOU KOPBI, 4TO
BepHO. OJJHAKO 10 HEKOTOPBIM pACUY€TaM, MACCA CEP-
IICHTUHUTOB, HEOOXOAMUMAS Il B3/IBIMAHUA TI'DEOHS
CAX HaJ YpOBHEM NOJHOXKHUA, JOJIKHA COJEPKATD BO-
[y B KOIIMYECTBE ~1% OT 0011l MaCcChl BOAbl B MUpO-
BOM OKE€aHE. DTO HEPEAJILHO U HE OTBEYAET COBPEMECH-
HOMY COCTABY IIOPOJ, CPEJUHHO-OKEAHUYECKUX XPEO-
ToB (COX). IIpoucxoxaeHue xe (popM TEKTOHUYEC-
KOT'O penbeda MEHBIIETO MACIITA0A MYTEM CEPIIEHTHU-
HU3AIIUU HE UCKIIOYEHO.

CepneHTHH — KPACHUBBIM MUHEPAJI ¥ BHEITHE HAIIO-
MUHAET PUCYHOK KOXKHU 3MEU C IATHAMU HA 3€JICHOM
(¢one. Bmecre CO CBOUM HA3BAHUEM OH JABHO BOIIEI
B 00UXO0/] HaIIEH KU3HU. CEpIaHTUHOM HA3bIBAIOT U3-
BUBBI TOPHBIX JOPOT, TUPJIAH/BI [IBETHBIX YKPALMICHUIL.
CepneHTUH HCHONB3YETCA KAK IMOJAENTOYHBIA KAMEHD,
4 TAKXKE U1 U3TOTOBJIEHUA PA3HOOOPA3ZHBIX JEKOPA-
TUBHBIX U3/C/IUU B CTPOUTEIBCTBE U APXUTEKTYPE.

Ho npojomxkum nuraty npogeccopa Xecca: «JIo-
6asg TUIOTE3d, KOTOPYIO MOXKHO MNPEJIOXKUTDL A
OOBACHEHUA ITOTO (PAKTA, SABIAETCA B HACTOAIIEE
BpeMsA yMO3PUTENbHOM> [1]. 3acejanua CUMIIO3NyMa
NPOXOAWIN B OKTA6DPE 1954 1. B TO Bpemsa yxe men
pasroBop O KOHBCKIMOHHBIX IIOTOK4X B MaHTHUU
3emun. C BOCXOJIAIEN BETBbIO IMTOTOKA CBA3BIBAJIOCH
obpazosanue rpedbHer COX, 0JJHAKO pa3pbIBA JTUTO-
cpeprl HE TPEAYCMATPUBAIOCD.

O6pamasach B IPONIOE, XOYETCA MBICIEHHO BMeE-
IaThCS B X0/ paccyxaeHuil Xecca. Hy eciu yx Bol
VKA32JI1d HA JOKAIM3ALUIO CEPIEHTUHU3ALUU BJOJIb
rpedbHa xpebTa, TO U MNPEANOJOKUTE, YTO HMEHHO
3/1€Ch U JOJIKHA CYLIECTBOBATD TPELUHA, YEPE3 KOTO-
pyIO I'TyOMHHOE BEMIECTBO NIPOCAYMUBAETCH HA MO-
BEPXHOCTD, 4 BOIA MPOHUKAET B 3EMHYIO KOPY. U BCe
BCTAHET HA CBOU MecTa!

Kasanocs 651, uero npoie? IIporre a, HO C BBICO-
TBl COBPEMEHHOI'O 3HAHUA. PACCYUTBHIBATD HA IIOJIY-
YEHUE IIO3UTHUBHOI'O PE3YIbTdTa JIMLIDL IIYTEM yMO-
3PUTENbHBIX YIPAKHEHUN He npuxogurca. Oszape-
HHE Yalle MaJaeT Ha NOATOTOBIEHHYIO MOYBY. TaKOBa
JIOTMKd HAYYHOTI'O IIOUCKA.

DyHIaMEHTAIbHAS MOATOTOBKA OBINIA BBIIIOJHEHA,
U CBf3aHA OHA ¢ MMeHaMu npodeccopa Komymb6mii-
ckoro ynusepcurera CIIA 1 JITaMOHTCKOM reoiornye-
ckoit obcepBaropuu bproca Yapnb3za Xen3eHa u ero
HEU3MEHHOI cOoTpyAHuLbl Mapu Tapn. B reosnoruu
MHOTO M3BECTHBIX JKEHIUH-ITOABYKHHUILL 1 B 3TOM p1-
Iy 34CIYyKEHHOE MECTO IpUHAIECKUT Mspu. B Jla-
MOHTCKYIO OOCEPBATOPUIO OHA IIPUIIIA B BO3PACTE
20 sieT, UMes HA PYKAX JUILIOM I'e0JIord MUYUTAHCKO-
IO YHUBEPCUTETA, CEPTU(PUKAT MAJIEOHTOJOrA, JUII-
JIOM MateMaTuka YHusepcurera r.Tancs (OxkiIaxoma).

O3HAKOMUBIIHUCH C €€ pesiome, JOuHT (B TO BpeMs Au-
PEKTOP 06CEPBATOPUN) OKA3AJICI B 3ATPYJHEHUH, Ky-
Jla K€ HanpasuTh 6apeimHIO. [Ipobiema pemunach
6BICTPO. OH CHPOCHIL: «BBI Y4EPTUTD YMEETE?» U, YCIIbI-
4B B OTBET YTO-TO MOXOKEE HA COTTACUE, ONIPEJETUI
€€ B J1abOPATOPHUIO COOPA U CUCTEMATUZAINUU JIAHHBIX
10 U3MEPEHUIO IVIyOUH JIHA OKEaH4, K XeH3eHy. Tam
OHAa ITIPEBPATHIACh B 3aAMEYATEIBHOIO Kaprorpada-
uccneposareind. B 1953 1., cucreMarusupys JaHHbBIE
no CesepHOU ATnanTtuke, Tapn o6HAPYXKUIA HA TPEX
CMEXHBIX IO IHUPOTE 3XOJOTHBIX npoduaax CAX
CXOAHBIE POPMBI pesibea — IITyOOKHUE IPOBAJIBI B CPE-
JUHHOH 4yactu xpeoTa. OPOpMUB JJAHHBIE B BUJIC Kap-
TUHKN (IIpoo6pasa 6yAymux ¢pusnorpaduyueckux
KapT), OHA II0K43aJ14 €€ CBOEMY PYKOBOAUTENIO (pHUC.1).

Puc.1. MepBoHayanbHbIit hparmeHT pudTOBONA AONUHBLI B AT-
NAaHTUYEeCKOM OKeaHe, NOAroToBAEHHbIN M.Tapn.
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Puc.2. NepBooTkpbiBaTenn puchToBOI LONUHbLI B ATnaHTuYecC-
KoM okeaHe b.XeiseH n M.Tapn.
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Puc.3. NepBas HenpepbiBHAA cepus 3X0NO0THbLIX Npoduneir ye-
pe3 pudTosyto gonuHy B CeBepHoit AtTnaHTtuke [2].

TOT C YAUBIEHUEM BOCKJIMKHYI: «DTOI'O HE MOXKET
6bITB!>. ¥ Xel3eHna cpa3dy BOZHUKIA MBICIb O PACKOJIE
KOHTUHEHTOB B cTuiie A.Berenepa. OJHAKO B T€ IOAbL
10/JOOHBIE MBICJIM ObUIM KPAMOJIbHBIMH, U JIAHHBIX ObI-
JIO €Ile MAJIOBATO. M3apu NpojosrKana paboTaTb U HE
TOJIBKO OGHAPYKUBAJIA HOBBIE IPOBAJILI ITO IPOCTUPA-
HHUIO XpebTa, HO U OTMEYAIA UX COBIAIEHUE C IMHUEN
SMUICHTPOB 3EMJIETPACEHUN ITTOH6AIBHOTO CEHCMUYe-
CKOro nosca 3emnu. Bee 310 03HavaeT, 4To Pakruyec-
KO€ OTKPBITHE PUMTOBON JOJUHB MIPOU3OULIO
B 1953 1. (HO C MONpPaBKON Ha C1abyl0 OCBEAOMIIEH-
HOCTb HAYYHOTO COO6mECTBA). HamOMHUM, 4TO Ha
CUMIIO3UYME B 1954 1. 0 pu(TOBOI JOJUHE KAK TAKO-
BOM HE OBUIO CKa3aHO HU CJIOBA. YAUBUTEIBHO, YTO
BCETO JINIIb JBA-TPU I'Ojja COYCTSA H6BUIM OOHAPOOBA-
HBl (DYHAAMEHTATbHBIE PE3YJILTATBl COBMECTHBIX UC-
cinenosanud Tapn u Xenszena. B 1957 r. nocne jokinaa
Xei3eHa Ha cuMIIo3uyme B [IpUMHCTOHCKOM YHUBEPCH-
TeTe uaes 0 BeankoM ri100aapHOM pudTre IoaydusIa
MUPOKYI0 MU3BECTHOCTb, OCOOEHHO MOCJIE 3MOIHO-
HQJIBHOU PEILINKU Xecca (B TO BpEMsS JUPEKTOPA I'€0-
JIOTUYECKOTO senapramenTta [IpuHCcTOHA): «MOonog0on
4YeNOBEK, BBl MOTPSACAU OCHOBBI reosorunl. Tem ca-
MBIM ObLIA pemieHa U npobieMa CEPHEHTUHU3AINH,
KOTOpad TaK 3aHMMaJIa npodeccopa Xecca.

B opnoi n3 nmybnukanuil XenszeHa TEX JIET €CTh
MHTEPECHOE NMPU3HAHUE, YTO PUDTOBYIO JOJUHY OT-
kppu1a Mapu Tapn. Dto npusHaHue — 6aarogap-
HOCTb X€IH3€HAa CBOEHU COTPYJHHUIC U OJIU3KOMY 4Ye-
JIOBEKY 32 CAMOOTBEPKEHHBIA TPY/J] 1O COCTABIEHUIO
pusznorpa@uIeCcKux KapT, OXBATUBIIUX BIOCJIEACT-
BUU BECb MUPOBOI OK€aH. B AMepuke eCcTb onpese-
neHue: «Benukuit rno6anbHe pudT>. MBI JOOABUM,
4yTo B 1953 I. 6b110 crenano Benukoe reorpadpuuec-
KOE OTKDPBITHE, NPEJONPEAECTUBIIEE CIOM MPEXKHEN
U/IEOJOTMH HAYK O 3emie. Ero apropamu cranu Mapu
Tapn u bproc XelizeH (puc.2).

JanpHennas Nonyasapus3anus OTKPhITHA 1I1a CBO-
uM uepenom. B anpene 1959 r. B CIIIA nox arupon
Teomoruueckoro obmecTBa AMEPUKM BBIIIIA KHUTA
«The floors of the oceans», aBTOpaMu KOTOPOU 6bLIN
XenszeH, IOunr u Tapn. Ha pycckuit s3blK OHA OblIa
nepeseicHa B 1962 1. B uzgaTenscrse «MHOCTpaHHAS
JATEPATYPA» IO HAa3BAHUEM «[JHO ATIAHTUYECKOI'O
OokeaHa» [2]. KHura BeI3BaIa, MaJO CKa3aTh, HOIBIION
nHrepec. OHa O3HAMEHOBAJIA HOBBIM 3TAN B HU3yde-
HHUHU OKEAHCKOTO JHA. YK€ HEBO3MOKHO CTAJIO I'OBO-
pUTD, 4TO TOPHBIE XPEOTHl B OKEAHE — CKIAAYdTHIE
COOPYKEHUS, A TTTyOOKOBOJHBIE PABHUHBI — JAPEBHUE
naaTGOPMBL. PAKTUYECKUIT MATEPUAIL, IPUBELCHHBIN
ABTOPAMHU, HE OCTABJIJI COMHEHUN B MHON NIPUPOJE
JHA OKEeaHa.

Camasa a(pdexTHas WLIOCTPALUsd HOBOTO BHJE-
HUA 3EMHOU KOPBI OKEAHA — MMOCJIENOBATENbHBII DAL
3XOJIOTHBIX Npoduiaei uepe3 ocesylo 30HY CAX,
OT I0’)KHOI OKOHEYHOCTU XpebTa PerkbpsaHec 10 ma-
pautenn 20°cau. (puc.3). MHAUBUYAIbHBIE PA3JIHU-
4y MOP(OJOrUU B CMEXHBIX NPOPUIAX XOPOMIO
NPOCIEKRUBAIOTCA, HO U OOmAsA CTUIUCTUKA PEJbe-
(pa o Bcel WwIMHENKE» OYeBUHA. BIOCIECTBUH 3TA
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CTUJIIUCTUKA HAXOJAHUIA MOCTOAHHOE IIOATBEPKIE-
HUE, TOKA HE CTala AOCTOSIHUEM BCEH TTOOAIbHOMN
pudTOBOI CUCTEMBI OKEAHOB. ITONYTHO OTMETUM,
4YTO ObIA YCTAHOBJIEHA UJIEHTUYHOCTb MOP(OI0ruu
OCEBBIX 30H XpeOTOB U MPOBUHUIUU BOCTOUHO-AD-
PUKAHCKUX pUPTOB. OIpee/icHuEe OCEBOU JOJUHBI
Ha rpebHax COX Kak «pu@roBOon» 06pPENIO 3AaKOHHOE
OCHOBAHHUE.

OTkppITHE PUPTOBOM JJOJUHE B OKEAHE XOTA U HE
MOJOXMWIO KOHEL NUCKYCCHUAM O HNPOUCXOXKIECHHUU
CPEAUHHO-OKEAHNYECKUX XPEOTOB, HO CYIECTBEHHO
KA4HYJIO MAATHUK B CTOPOHY UJIEU O UX COPOCOBOM
TEKTOHUKE. BO BCAKOM ciiydyae MU(DOIOIUs I'€HE3NCA
COX, moaBepCTaHHasA K KOHLENIUAM T€OJOTUHU Ma-
TEPHUKOB, OblJIa MOKOJIEOIECHA.

Moaxopnbl K U3yyeHU0 pucTOBON AONUHDI

Pudrosas fo11Ha HHTEPECHA HE caMa 11O cebe. V Hee
0co6bIit cTaryc. OHa — HCTOYHUK HOBBIX HAEH
U IPEJCTABACHUN O I'€OJIOI'NU JHA OKEAHa I HHUPO-
KOTO Kpyra UCCIEOBATENEN HAVK O 3emne. B pudro-
BYIO JIOJIMHY YCTPEMUINUCH I'€OJIOTH BCEX MACTEN: TEK-
TOHUCTHI, reoMop@oaoru, reopusnuKku, reOXUMUKH,
IIETPOJIOI'H, JUTOJOI'U, 4 TEIEPb €le U OUOJIOIU
u 3Kojgoru. OyHJaMEHT, 34J0KCHHBIN XEH3EHOM
u Tapn, 063aBejCs MOMHON HAACTPOUKOH HOBOTI'O
3HAHMA I'€OJIOIMU OKEAHCKOI'O AHA.

KoHeuHo, BCEX MHTEPECYET IJABHBIN BONPOC:
IIPOUCXOXKAEHUE U PA3BUTUE CAMOU PUPTOBOM 10-
JINHBL, UOO €r'0 PEILICHUE OTKPBIBAET /ISl BCEX 3AUH-
TEPECOBAHHBIX UCCAELOBATEICH HOBBIC IIEPCIEKTU-
Bbl. OJJHAKO 3TO HENPOCTAA 3a4a4d.

CoBpeMEHHBIE TOAXOAbl K U3YYECHHUIO JHA OKEaHa
PEANIU3YIOTCA B OKEAHOTPAPUUECKUX IKCIEAUILIUAX.
Yame BCETO B HUX IPOBOJATCA KOMIUIEKCHBIE PA60-
TBI, U OIO/IKET BPEMEHU I KAKJOT'O HANPABICHUI
orpanudeH. He crnacaroT ¥ CHELUAIU3UPOBAHHBIC
UCCIEJOBAHUSA: IOJIMTOHHBIE CBEMKHU U I'€0JIOTO-T€0-
(pusnveckue TpaBepCh (KOMIJIEKCHBIE HUCCIENOBA-
HUA 110 3a7aHHOMY npoduiio). Heobxoaumon gera-
JU3AIUU JOCTUYDb HE yAaeTcda. MOoXHO oTpaboTrarhb
COTHU U THICAYU IOJUTOHOB. B Kak10M U3 HUX OYAYT
IIOJIYYEHBI HOBBIE JAHHBIC, OTKPBITHI HOBLIE TOABOJ-
HBIE TOPBI, KAHBOHBI U Apyrue (popmsl penbeda, 06-
HAPYKEHBl PA3NTUYHBIE COYETAHUA TOPHBIX MOPOJ
1 OCAaJOYHBIX KOMILIEKCOB. He OyfeT TOJNBKO OJHO-
IO — NOHUMAHUA IPOCTPAHCTBEHHBIX B3AUMOCBA3EN
Gopm noaBoAHOIO penbedd, reoPU3NIECKUX mapa-
METPOB, JJIEMEHTOB 3AJIErAaHUA KOPEHHBIX IIOPOJ,
0COBEHHOCTEN UX pacnpepeneHus. Ho UMEHHO Ta-
KHE€ JETAIN U XAPAKTEPUIYIOT CYTb I'€OJIOTMYECKUX
npoueccos. Ilepexos Ha NOJOOHBIN YPOBEHD U CllE-
JOBAJIO OCYIECTBUTD.

C arou1 nenpio B Havyane 70-X rojlos IPOLIIIOTO Be-
Ka ObUI yYpEX/JEH CTALMOHAPHBIN MOJUTOH ILIOMIA-
1610 40 ThIC. KM? (IOMEHBIIE MOCKOBCKO 0611.), HA KO-
TOPOM UCCJIE€JOBAHUA JOBOJUINCH JO BBICOKOU CTele-
HU JleTann3anun. [TOJUroH pacnonoXeH Ha rpedHe

CAX, 10)kHEE A30pPCKHX 0-BOB, HA mupore 36-37°
[TporpamMmMa HCCAEJOBAHUN IOJyYUIAd HA3BAHUE
PAMOYC (PpaHKO-aMePUKAHCKUE TIOIBOJHbIE HCCIIC-
JIOBAHUSL CPEIMHHO-OKEAHUUYECKUX XpeOTOB). OHA
NPOJOJIKANACH B TEYEHUE HECKOJIBKUX JeT. [Toka,
O 6OJBHOIOMY CYETY, HE YAAIOCh MOBTOPUTL CTOJD
MacmrabHoro npeanpudaTus. OObEKTOM HCCIEN0BA-
HUA cTana pudrosad gonuHa CAX.

Mporpamma OAMOVYC BKiIIOYa1ad HALBOJHBIE
1 [IOJBOJIHBIE UCCIIEJOBAHN. JINIIb HA IIEPBOM 3TAIlE
OBIIO BBIMTOTHEHO 20 3SKCHETHUIIMOHHBIX PEHCOB.
CBEPXIUIOTHAA CETKA IPOMEPOB IMO3BOJIUIA COCTA-
BUTb OATUMETPUYECKYIO KAPTY C CEUYEHUEM H3006aT
10 M. OTO M 11 HBIHEUIHEIO BPEMEHU — OOJIbIIAs
peakocTh. KapTa nocay:xuia OCHOBAHUEM JJI OCJIe-
ayiomux pab6oT. OCOOEHHYIO LIEHHOCTDh NPEACTABIA-
nm OyKCUpYeEMBIE yCTPOUCTBA «CH-Mapk-1 u -2»
CKPHIIIICOBCKOT'O OKEAHOTPAPUUECKOTO HHCTUTYTA
(CIHIA), Ha KOTOPBIX GBI CMOHTHPOBAHBI 3XOJIOTHI,
cericMorpadsl, MATHUTOMETPBI, IOKATOPBH HOKOBOTO
0630pa, (poToKkaMeprl. YCTPOUCTBA OYKCUPOBAIUCDH
HEMOCPEACTBEHHO HAJ] JHOM U C BBICOKOU pa3pema-
I0EN CMOCOOHOCTBIO U3MEPAIU €TI0 MAPAMETPHL.
YAaBajaoCh, B 4aCTHOCTH, (PUKCUPOBATD YIJIBI HAKIO-
Ha 10 70° — JOCTUKEHHUE paHEE HE BUJAHHOE. TOMb-
KO IIBETHBIE (POTOTPaUN HUCUUCIIIUCH THICAYAMHU.
Ha iHe JOJUHBI YCTAHOBUIN CEHCMOTrpadbl, KOHTPO-
JIAPYIOMUE CENCMUYECKYIO aKTUBHOCTD. [Ind nepeaa-
4 UHQMOPMAIUU HUCIOJb30BAIUCH THAPOAKYCTHUEC-
Kkue Oyu, ynpasnasgeMble M0 paguo. C MOMOMIBIO AHT-
JINFICKOTO JIOKATOpa 60KOBOTO 0630pa «[nmopus» 3a-
CHSJIM BECh PAMOH — MOJIYYMIN AKYCTUYECKYIO (POTO-
rpaduio JHA. Pe3yabTaThl CENCMUYECKUX ONBITOB I10-
Ka3aJI4, 9YTO B NIPEJENAX OJTUTOHA IPOUCXOJUT €XeE-
gHeBHO 10-30 3eMieTpsACeHUI PA3IUYHON MATHUTY-
Jbl. 3a6€eras HEMHOTI'O BIIEPE, OTMETUM: BAKHEUIIUI
BBIBOJ] M3 HAOJJIOZEHUIN CEMCMUYECKON AKTUBHOCTH
COCTOUT B TOM, YTO 3€MJICTPSACEHUS HE CBA3AHBI C JJU-
HAMUKOM UHTPY3UI B OCEBOM 30HE PUDTOBON J10JIHU-
HBI, 2 OOYCJIOBIEHBI COPOCOBBIMU JUCIOKAIIUAMU HA
€€ CKIOHAX. Henb3sa nmpu 3TOM BO3AEPKATBCA OT 3a-
MEUAHNA O NPAKTUYECKU HENPEPBIBHON U3MEHUYUBO-
CTHU MMKpPO- U Me3openbeda Ha CKIOHAX pUPTOBON
JIOJTUHBI U HEBO3MOXXHOCTH 3a(PUKCUPOBATE MOPPO-
JIOTHIO YKa34HHBIX MACHITA60B HA JITTUTEIBHOE BPpEMSL.
JpyrumMu C10BaMHU, HENb3s OBITh YBEPEHHBIM, 4TO Ma-
paMeTphsl MOAPOOHOI TE€OJOTMYECKON CBEMKU CO-
XPAHAIOTCA HEU3MEHHBIMU XOTA OBl HECKOJIBKO JIET.

Ho 310 6bL10 nMmb HayanoM. Ha BTOpOM 3Tane
B JIOJIUHY CIYCTUIHUCH TTYOOKOBOAHBIE OOUTAEMBIC
annapartel (F'OA): ¢pannysckue «luana» u «Apxu-
MeJl» U AMEPUKAHCKUN «ANBUH». [IpeacTosno npose-
CTH HENOCPEACTBEHHBIE HAOIIOJEHUA HA TPAHULE
JUTOC(MEPHBIX TUIUT, B CAMOM LIEHTPE CIPEAUHTA. ATl-
naparel 6blIM OOOPYAOBAHBI TOM K€ TEXHUKOH, 4TO
n «Cu-Mapku». JJONOJHUTENBHO B HOCOBOW 4YaCTH
«AJIBUHA» 3aKPENUIN 3BYKOBU30P, KOTOPBIN «BUJET»
BAAIb 0 1.5 KM U, TOZO6HO JETYYEN MBI, U36€ral
HEHYXHBIX IPENATCTBUI IIPU BBIITOJHEHUN PA3/INAU-
HBIX U3MEPEHUN U OTOOPE I'€OTOINUECKUX NTPOO.
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Manbiit KOCMOC Ha AHe OKeaHa

[lepsoe, Ha 4YTO OOpPATHIM BHUMAaHHE HAOGIIO[ATE-
JIU, — TOJIOTUH CBO/J], BHITMOAIOMUIICS K [IEHTPY CIIpE-
JUHIa ¥ HHKPYCTUPOBAHHBIN PA3HOOOPA3HBIMHU (POP-
mamu penveda. Cpeu HUX — LEHTPAJIbHBIE MOJHA-
TUA. OHU TOJNYYUIN TPOMKHE KOCMHUUYECKHUE HMEHA:
Benepa, ITnyroH, Ypan, Caryph, IOnurep. Topa Bene-
pa, HAIpUMeEp, UMeET JUIMHY 3.7 KM, mupuny 1.1 kM
1 BbICOTY 250 M. E€ OBEPXHOCTL COCTOUT U3 3ACThIB-
MIAX IOTOKOB JIABbI, ONIATEPANbHAA OPUEHTALINA KO-
TOPBIX YK43BIBAET HA TPEIMMHHBIE WU3JTUAHUA JIABBL
B cymMMe TpemuHbl 3aHUMAIOT 6-8% OT 06Imel Mmupu-
HBI IHA JOAuHBL HInpuHa UX KONEOIETCS OT HECKOIb-
KMX CAaHTUMETPOB 70 8 M. IIpUBIEKAIOT BHUMAHHUE
CBOEOOPA3HBIE KYPraHbl, 0 (OpME HANOMUHAIOIUE
crora ceHa. Kak mpeamonaraiorT ucCuenoBaTenu, 3T
(OpMBI IEPBUYHBI, B COBOKYIIHOCTH OHU OOpa3yIOT
LEHTPAJbHBIE BYJIKAHUYECKUE NOAHATUA. OTMEYa-
JIOCh, YTO LEHTPAJIbHBIC MOJHATHUS UEPEYIOTCS CO
CTOJIb K€ LEHTPAJIbHBIMU JETIPECCUAMH BIOJb IHA JO-
JUHBL B genpeccuax mpeo6aafaloT TEKTOHUYECKUE
TpemuHbl. KaK OKa3am0Ch BIIOCTENCTBUH, MOZOOHBIE
4epesOBAHNUA BOOOIE XaPAKTEPHEI HA BCEM IPOTSXKE-
HUU pu@TOBON JOJUHBL. CO BpPEMEHEM MNOAHATUAL
U JETIPECCUU MEHAIOTCA MecTaMu. TaM, re OblIn ByI-
KaHUYECKUE TOJHATUA, COOPMUPOBANIUCH AECIIPECCHUH,
1 Ha000poT. OUEHb MOXOXKE HAd PUTMHUYHYIO PAOGOTY
rensepa, Koraa nepuof (POHTAHUPOBAHUA CMEHAETCA
[IEPUOJIOM TOKOS. [TpuxoAuT Ha naMaTh OubIehCcKas
NIPUTYA, B KOTOPOU peUYb UJET O 3epHe: «He Bo3poauT-
cs1, OKa He ympeT». Ho npo6iema umeer 6oee obuiee

3HAYEHUE, U B JUAJIEKTUKE OHA MIPEJCTAET KAK OCHOB-
Hadg KATEropusa — «OTPHUIAHUE OTPULAHUA», WIN KAK
3aKOH IUKIMYHOCTH PA3BUTHUA IPUPOJAHBIX ABICHUI.
DTOT 3dKOH HAIIEJ CBOE APKOE BOIUIOMICHUE B YITOMS-
HYTOM Y€PENOBAHNH BYIKAHUYECKON M TEKTOHHYEC-
KOU CTaAuHU B PA3BUTHUU JHA PUPTOBON JOJHHBL
[To mpoCcTupaHuIoO OH PEAIUIYETCA B BUJE AYEUCTOU
CTPYKTYPHI /JHA, 4 BKPECT IPOCTUPAHUA — B (DOPMU-
POBAHUHU TPALOBO-JOJMHHOIO penbeda Ha nepude-
pun. AMepukaHckue reosoru K Maknonanpa u T.OTBO-
TEp NPEAIONATAIOT, YTO «CMCHA JEKOPAIUil» MIPOUC-
xoauT B uHTepsane 0.5—-1 miH ner.

OCO6EHHO JUCKYCCUOHHBIM CTaJI BOIIPOC O IPOUC-
XOX/JIEHUH IPOBUHIIUU I'PSI/L U JOJUH HA nepudepun
pudTOBOH HOMUHBL [10 3TOMY TOBOAY OBLIO BBIJBUHY-
TO HECKOJBKO runoTe3 [3]. ONHAKO OOBACHUTD NEpe-
XOJ OT 6POBKM CKJIOHA PU(PTOBON JOJUHBEI K NEPBOU
JOIUHE PUMTOBBIX IrOp 3aTPyAHUTENbHO. Ham npej-
CTABJIAETCA, YTO BBIXOJ M3 ITOW TYMAHHOIN CHUTya-
LIMM — COIOCTABJIEHUE penbeda U aHOMATUNA CUJIBI
TAKECTU B paMKaxX pu(TOBOU AoMMHBEL Ha muke mac-
Chbl, KOT/ld CO3JACTCA ICHTPAJIbLHOE BYIKAHHUYECCKOC
MOAHATHUE, OTPULIATENBHBIE AHOMAJINHU CUIIBI TAXKECTU
B JOJMHE MUHUMAJbHBIE, U JJOCTUKEHUE U30CTATUYE-
CKOTO PAaBHOBECHs HA 6POBKE CKIOHA IIPOUCXOJUT HA
6osiee HU3KOM OGATUMETPUYECKOM YPOBHE, YE€M IIPHU
COKPAIlEHHOM MACCe B TEKTOHUYECKYIO a3y pa3BU-
ThA. PasHUIA 6ATUMETPUYECKUX YPOBHEN NPU SOCTH-
JKCHUM HM30CTATUYCCKOI'O PABHOBCCHUS B PE3YILTATE
PA3ABMKEHUSA TUIAT U 110 3aKOHY HUKINYHOCTH OIpe-
penser (GOpMUPOBAHUE I'PAJOBO-JOJUHHOIO penbeda
B IPOBUHIIMHU PUQPTOBLIX I'Op (pucC.4).

HucrpymeHTanpHble onpesee-
HUS MATHATHBIX CBOWCTB IOPOJ
B IICHTPE CIIPE/JMHTA TOKA3AJIH, YTO

BCE JJHO PUMTOBOU LOJUHBI JTEKUAT
CKNOH PUCTOBOM 0NMHBI pydToBbIe rOpSI B IIPCAE/IAX SIOXU BpIOHEC € BO3-
pacroMm oxoso 0.7 MiH seT. TeMnbl
1500 ez pacHIMpPEHUs JAHA HE IMPEBBINAIOT
= A 2.4 cm/rop. Ilpu 3TOM CHpPERUHT
B i COBEPIIAETCS ACUMMETPUYHO. [T~
= =l _
5 J f TBI OTHOCHUTEJIBHO JIPYT JIPYIa JIBU
? ! \ JKYTCSI C PA3JIMYHBIMHU CKOPOCTSIMHU.
2 { A A Tak OBIJIO YCTAHOBJIEHO ACUMMET-
o |
5 1000 e ’ PUYHOE PACHIMPEHUE JHA OKEAHA.
= — HarpasfeHve CnpeiuHra Baxnernmue pe3yasrarsl IOJy-
2 AU YeHBHI ¢ 6aTuCKada «Apxumen». OH
o .
S TeKTOHUHECKUA norpyxaincs 30 pas. Ormerum
E _ MarMaTMECKU JIUIIb JIBA BBIAIOMUXCS JTOCTIIKE-
S 500- ” Hus. Ha 6poBke TPaHCHOPMHOTO
2 —— HOpMaribHble COpoch| pazioMa B paiioHe paboT ObLIN

A n b — oTMeTKIK DaTUMETPUHECKIX YPOBHEN
N30CTATUHECKOrO PAaBHOBECWA 3EMHOW KOPbI
B MarmaTtu4eckyio U TeKTOHMHeckyio a3y Luvkna

NUHKUKM AB 1 BA — B3auMHBIe Nepexonb!
OT OQHOIO UMKNa K Apyromy

Puc.4. MpuHunnnanbHas cxema OpMUPOBAHUA TPAA U LOAUH B MPOBUHLUM PUPTO-
Bbix rop CpeguHHo-AtnaHTuyeckoro xpebra [4].

OOHAPYKEHBI TUJPOTEPMAIbHBIE
OTTOKEHUA — KPACHBIE, JKENITHIE,
3eJICHbIC KPYIHUHKNU MHUHEPAIOB
JKEJI€32 U MAPraHid. OTO GBI BO-
0611e TepBbIe HAOIIOJCHUE U OT-
60p pOO6 IBETHBIX OTIOKCHUN —
TUJIPOKCU/IOB U CYy/Ib(DUIOB. A Ha-
6moaTenn 6aTuckada CTamu nep-
BBIMU, KOMY YJAJIOCh YBUAECTH yC-
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The TUJPOTEPMATBLHOTO UCTOYHHU-
ka. OHU K€ IPEANONOKUIN U IPHU-
YUHBI NOSBJICHUS PYAHOIO BElle-
CTBA HA MOBEPXHOCTU — MHOIO-
KPaTHBIE CABUTOBLIE e(DOPMALIUU
1 HOPpMAaJlbHBIE COPOCHL, 30HUPY-
IOIME 3EMHYIO KOPY A0 I'TyOUH
10-12 km. ITo miockocTsaM cOpo-
COB TUAPOTEPMBI BBIHOCATCA HA
[IOBEPXHOCTb. OTMETUM, YTO IO-
Ipy:KeHUA OaTUCKada «Apxumes»
NPOUCXOAWIN 32 ABA Iojd JJO OT-
KPBITUA THUJPOTEPMANBHBIX HC-
TOYHHUKOB B lanamarocckom pud-
Te. O6 3TOM HECKOJBKO MO3KE.
Bropoe foctuxenue — getTanbHoe
U3Y4EHUE B3AUMOJENCTBUSA OCHU
CIIPEJUHTIA C TOPU3OHTAIBHBIMU
CABUTAMHU B TPAHC(HOPME, BbIABIIE-
HHE MUTPALUU OCEBOU JHUHUU
Tpancdopma BBEPX-BHU3 10O CKIJIO-
HY U (POPMUPOBAHUA HOAAIBHOU
BIT4JUHBI B 30HE KOHTAKTd CTPYK-
TYyp CHpEAUHIa U TpaHCOpMa.
Obunue 06JI0MOYHOI'O MaTEPUaIa
B 30HE UX COWICHEHUA CIYXUT
OILIEHKON KOJIMYECTBA TEKTOHUYE-
CKUX JABMXKeHUU. Ha 6as3e mouy-
YEHHBIX JAHHBIX (PPAHIY3CKUI
uccnegosarens KJle-ITumon cuae-
JIaJl BBIBOJ O MUI'PALMU TPAHC-
(OPMHBEIX PA37OMOB B IOIEpEU-
HOM HAaIPaBJICHUMU.

MuUHU-TO/AKA «AJIBUH» BBIIOJ-
HUJIA B pAUOHE IIPOBEACHUSA
GAMOYC 15 morpyxenun. OnHa
NPONIA HAJ| JHOM JOJUHBI 27 KM.
TOYHOCTh KAXKJIOTO HAOTIOJLCHUSI
MM MECTA OTOGPAHHOI TPOGHI CO-
crapnaana He 6onee 10-12 m. Ha-
IIOMHUM €lII[€ Pa3, TOUHOCTb 0bec-
MEUYNBANACh AKYCTUYECKUMU Masd-
KaMH, OTBEYAIOMMUMHU HA 3aIIPOCHI
Ha/IBOJHBIX CYJOB U IO/IBOJHBIX
anmaparTos (puUc.5). «AJIBUH» OTOO-
pan 100 o6pa3nos, CHAN (DUIbM,
cpenan 12 teic. pororpadui, o06-
cnegoBan u onucaa 200 60JbIUX
U MJIBIX TEKTOHHYECKUX (HOpM
penbeda. Kasamoch Obl, HE TaK
MHOT'O, HO C Y4€TOM 6ecnpele-
JEHTHON TOYHOCTU ONPEJENEHU
MECT4, 3TO ObUI NPUHI[UIIHATBHO
HOBBII YPOBEHb HCCIELOBAHUA
IHAa okKeaHa. MEHHO B TE TOJbI
BIIEPBBIC TMOSABUJICS KJIACCUYECKUI
PUCYHOK CKJIOHOB PU(TOBOU J0-
JIMHBI, KOTOPBIA IPELCTABIANL CO-
BOKYITHOCTb HOPMAJbHBIX TEKTO-
HUYECKUX CcOpocoB (puc.6). Kak

- ,‘Jf“('y ﬁllﬁyﬂy”
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Puc.5. Cxema KoopaMHaLMUM NOABOAHBIX UCCNEA0BAHNI HA nonuroHe « PAMOYC» [3].
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Puc.6. Mopdonornyeckasa cTpyktypa pucdToBbIX JOAUH B ATnaHTuyeckom u Tuxom
okeaHax [5].
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Tryfuna,m

HBI HEKOTOPBIM CTOPOHHHUKAM HO-
BBIX TEKTOHUYECKUX KOHIICITIHII.
B cronp BHEYAT/IAIONIEM OTKPOBE-
HUUW CJIBIIIATCS MECCUMHUCTHYEC-
Kas HOTA, B TOM CMBICJIE YTO OT HBbI-
HEIMHET0 CXEMATU3Ma 10 TOHUMA-
HHUS TOJUIMHHBIX 3aKOHOMEPHOC-
TeH CTPOEHUS JHA OKeaHa — JIUC-
TaHLUsA OTPOMHOIO pasmepa [3].
Ho, Kak 6Bl TO HU OBLIO, UCCIIE-
JOBAHUA NIPOAOJIKAIOTCA. M cam
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Alwe pupmotod
- e FORUHE! i

Ban Anjien asiseT co6oit obpaser
3HTY3UACTA HU3YUYEHUSI MOPCKUX
8 IJIyOMH. BcnoMuHaercsa sKcnegu-
1usg, KOTOPYIO OH BO3TJIABUI
B 1968 . HAa HAYYHO-UCCICAOBA-
TEAbCKOM CYAHE <«Apro». 91o —
OJJUH W3 IEPBLIX I'€OTPABEPCOB

0 1 2 3 &M
s A J

L Il

Puc.7. Teonornyeckunii pa3pes Ha cknoHe pudTOBOI [ONUHBI MO HAGNIOAEHUAM C Ty-
60KoBOAHOTO 06MTaemoro annapata «AnBuH» [3]. BBepxy — reonornyeckuii paspes
BHYTPEHHeil CTeHbl 3anafHOro CKNOHA, BHU3Yy — nonepeyHblit npodunb pudToBoii
AONVHBI 1 MECTOMOJI0XKEHME re0N0rMYecKoro paspesa. 1 — nofywkn; 2 — Banuku;
3 — AOHHble 0CaAKM; 4 — oCbinU; 5 — Aaiiku U cUnnbl; 6 — Opekumns.

IPUMEP YHUKAIBHOIO PE3YIbTaTd, IOJTYYEHHOTO
€ 60pTa «AJIBUHA», OTMETUM U3Y4YEHHUE I'€OJIOTUUECKO-
IO pa3pe3a Ha CKIOHAX PUMTOBOU JOIMUHBI (PHUC.7).
CHU3Y BBEPX HAOMIOAAIOTCA OCBIIM U KAMEHHBIE 00-
HQ)KEHUS, B KOTOPBIE BHEPEHBI BEPTUKAJIbHBIC TJIAC-
TUHBI CIIEKIIENCS OpeKynu. B mnactuHax ob6Hapyxe-
Ha TOHKAf CJIOMCTOCTb, 0OPA30BAHHAA IIPEXK/E B TPE-
MUHAX HA4 JHE JONUHBL C OTXOJOM OT LIEHTPA CIpe-
JUHIA TPEIUHBI «OXKUBATH», U HEKOTOPBIE M3 HUX
(COBIAJAOIKE C IJIOCKOCTSIMU COPOCOB) IpEBpaIa-
JIUCh B 3€PKaJa CKOIBKEHUA. MaCCHUBHBIE 6a3aJIBTHI
EePEXO/AT B MUJIIOY-JIABBl (IO (POPME HAMOMUHAIO-
mUE NOAYIIKH ), CPE3AHHBIE TNIOCKOCTBIO COPOCA. Brl-
COTa U3YYEHHOTO CKJIOHA cocTaBuaa 350 M. Ocoben-
HO 34METHA POJIb HOPMAJIbHBIX COPOCOB B (POPMUPO-
BAHUU CTPYKTYPBI CKJIOHA. Bech pudr riiybuHoOM npu-
MEPHO 1.5 KM CO3JaH UCKIIOYUTEIBHO NOJOOHBIMU
cH6pocamu (cm. puc.6, 7).

Macca HoBeimen HH(MOPMAIIUU MO3BOJMIA IO-
HOBOMY B3IVIAHYTb Ha MHOTHME BONPOCHI, Ka3aJ0Ch OB,
peueHHbIE ¢ 6osee 00MmuxX no3unuil. OJUH U3 aKTUB-
HBIX y4aCTHUKOB nporpammel PAMOYC, npodeccop
Crangdopackoro yuusepcurera (CIIA) T.Ban Anzen,
MUCAJI, YTO B PE3YABTATE ACTAIU3AINUN UCCIELOBAHUN
JIHA OKEAH4 «MBI OBICTPO BO3BPAIAEMCS K TEM BpEMeE-
HaM, KOT/Id KAXK/IbIi YTOJIOK 3€MJIM UMEJ COOCTBEHHYIO
HCTOPHIO, OUEHD C1d60 CBA3AHHYIO C JPYIUMU KaKU-
MHU-JINOO0 OOIMIMMU 3aKOHAMU». U fmanee: «A MOKa MBI
6yeM CBUJIETENIIMU TOTO, KAK IIPOCTOI 06pa3 3emiu,
BO3HUKIIUI B ropsuue, 6€3pacCyJHbIE JHH, OVAET 110-
CTOAHHO TYCKHETb». TaK 3MOIJMOHAIBHO NPEJOCTEPE-
raet Ban AHyies OT MOCHENMHBIX 3aKJII0YEHUN — OKOH-
YATEJIbHBIX U 6ECIOBOPOTHBIX, KOTOPHIE CBOUCTBEH-

B IOxHOU ATnanTuxe: ot JlyaHjbl
(Anrona) go ®opranesnl (bpasu-
ausg). OKCHOeJUnUun OblT HNPUAAH
cumpon «CIRCE». Cama mo ceb6e
JaHHAs1 a00peBUATYypad TEPEBO-
JuTCs Kak upnes — BONIIMIEOHU-
na. lupnes npoxusaaa HA 0.5
B Drerickom mope. M BO Bpemsa
BO3Bpamenus Opucces U3 JJIU-
TEJIBHOTO IIABAHUA 33/J€PKAIA €ETO Y CEOSA TPUMEPHO
Ha ro/. Tak 4TO BepHYyJCA OH K IleHenone ¢ HEGOIb-
UM ONO34aHUEM. BO3MOXHO, T€OTPaBEPC HA «APro»
KaK-TO ACCOLLMUPOBAICA C mnaBaHueMm Oxpucces. OT-
CI0/1a AHAJIOTUSA C I'PEYECKON MUMPOTOTUEN.

OJHUM U3 PE3YIBTATOB AKCHEAUIUU CTAIO OTKPHI-
THE CTPYKTYPHOHN acumMmeTpuu CpeJUHHO-ATIAHTHU-
yeckoro xpe6ra B I0xnOM Atnantuke (FOACX). Ero
BOCTOYHBIN (PIAHT OKA34JICA BBILIE 3a11aiHOTO. [1006-
Has «<KPUBOOOKOCTH» MPOTUBOPEYNA KECTKUM KAHO-
HaM TOJBKO UYTO 3aPOKAABIICHCS TEKTOHUKHU JIUTO-
C(PEPHBIX ILINAT, COIVIACHO KOTOPOIt CTPYKTYpPa OJHOTO
(pnanra AO/KHA OBITH 3€PKATbHBIM OTPAKEHUEM JIPY-
roro. Ha arom Hacrausan Jle-ITMmoOH — OCHOBOIIO-
JIO’KHUK U HTY3UACT HOBOW KOHLENIUH.

Kpowme Toro, Ha (pnaHrax xpe6ra He 66110 OOHAPY-
JKEHO U CTPYKTYPHO-MOP(POTOTUYECKUX JBOHHUKOB.
Tak, Ha HAYAJIbHOM ITAIIE CYIECTBOBAHUS HOBO! I'eo-
JIOTUYECKON MAPAJUTMBL B €€ KAHOHUYECKUX OCHOBAX
OTMEUAJINCh CYIECTBEHHBIE IIPOTUBOPEYHS.

Ha nepeceyenun rpebus CAX BMECTO OOBIYHON
OCEBOM [JONUHBLI OBl OOHAPYKEH BEEP HEIIYOOKUX
IIPOJIOJITOBATHIX BIIA/IUH, CPEJJU KOTOPHIX BBIYWICHUTD
OCEBYIO IOJIMHY OKa3aJI0Ch TPYHO. COBOKYIIHOCTB OT-
HOCHUTEIBHO MEJKHUX JOJUH, PACWICHAIOMUX OCEBOU
CErMEHT XpebTa, NoNy4yuIa, ¢ nogayu Ban Axzena, Ha-
3paHue BULGE — pacujicHEHHBIN BYJIKAHUUECCKUI KY-
[10JI-CBOJI, BeHuaomuil rpebenp KOACX. Bnocnencr-
BUH, IPU UCCIEJOBAHNN pUDTOBOI 30HE IOACX, HaM
MIPUXOAMJIOCh BCTPEYATh MOJOOHBIE (DOPMBI pENbE-
(a u B apyrux cermenTax xpebra (puc.8). Tem cambiM
MOJBEPraeTCA COMHEHHUIO 3aKOHOMEPHOCTB, IO KO-
TOPOM I'yOOKUE PUQPTOBBIEC JOJUHBI COINACYIOTCSH
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C MEUIEHHBIM PACHIMPEHUEM [HA
(1-4 cm/roj), JONMUHBL CpeaHen
IJIYOUHBI — CO CPEJHUMU TEMIIaMU
(4-8 cM/ron) u cnaboOBBIPAKEH-
HBbI€ — C OBICTPBIM PACHIUPEHUEM
(or 8 1o 18 cm/rox). CxeMy 3aBU-
cumocTu Mopdonaorun pudro-
BBIX JIOJIUH OT TEMIIOB CIIPE/JUHTA
CJlENyeT paCcCMATPUBATH JIMIIb
K4K 4aCTHBIN ciydain. ITo nopcue-
Tam K.Makgonanpna u bJlyennu-
ra, CpeJIHME TEMIIBl CHPEJUHTIA
9KBUBAJEHTHB CKOPOCTHU POCTA
HOI'TEH Yy 4EJTOBEKA.

OTMEUEHHBIE BBIIIE NPOTUBO-
pedus CBUAETENBCTBYIOT O TOM,
4YTO CyAbOYy 06IMKA pUPTOBOH 10-
JIUHBL U JJAKE €€ CYIECTBOBAHUE
pEemaoT HE TEMIbl PACHIHMPEHHUS,
4 TEMIIBl MOCTYIIEHUS MarmaTu-
YECKOr'0 MaTepuana U3 rIyouH Mantuu 3emuu. Ecin
HET MATMBI, TO MOXHO PAaCIIUPATDH JHO XOTb 11O MET-
Py B Ji€Hb, HO OOBACHUTH CTPYKTYPHO-MOP(HOJIOTHU-
YECKUE PA3INYHUA PUDTOBLIX 30H IIPU 3TOM 3aTPYA-
HUTENbHO. Kak compsAraerca MHTEHCUBHOCTb CHA6-
JKEHUSA MArMOM C TEMIAMU CIPEUHTA, ellle PECTO-
UT BBIACHUTB. OT 3TOT0 6Y/I€T 3aBUCETH U MOPOOHAA
KIaccuukanusa pudTOBEIX JOIUH, ONIPENEIEHUE UX
Pa3HOBU/JHOCTE.

N3zyuass MOp(OIOrndecKyo cTpykrypy IOACX, Mbl
06pATHUIM BHUMAHUE HA OJUH MAPATOKC — CYIIECTBO-
BAHUE UJEATbHOU cUMMETpuH AHA KOXKHOU ATIAHTUKU
IpU ACHUMMETPUYHOM PA3ABUKEHUU JUTOCHEPHBIX
IIUT. 11 npuMepa pacCMOTPUM CJIOKUBIIYIOCS TaM
CUTYALMIO, KOTJA, MO JaHHBIM T€OJUHAMHUKH, AMe-
PUKAHCKASA IUIMTA MEPEMEMAETCA K 3aMajy CO CKO-
pOCTBIO ~2.3 CM/TOJ, 4 APPUKAHCKASA — CO CKOPOCTBIO
1.9 cM/roj [6]. VI3 3TOTO ClEAyeT, YTO AMEPUKAHCKAs
IJTUTA 32 BECh MEPUO/]] CIIPEJUHTA
(~140 muH seT) npouuia MnyTh IpHU-
MepHO Ha 600 kM Gosbine Adpu-
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Puc.8. OceBoi BynKaHMYECKNI MAacCUB, PaCyNeHeHHbI BeepoM PUPTOBLIX JONH.

€IUHUTDb UX K AQPPUKAHCKON. Takoy UTOT IpPH 3a/1aH-
HBIX YCJIOBUAX NPEACTABIACTCA 3aKOHOMEPHBIM. Bo-
pOC B JPYIOM: HACKOJBKO PABHOMEPHO IPOUCXOAUT
JUKAMIIMHI LIEHTPA CHPEAUHTa (MePEMENEHUE IEHTPA
CIIPEJUHIA, NPEPBIBUCTOE U CKAYKOOOPA3HOE, CTANN
H43BIBATh «/[DKAMIMHIOM», OT AHIJIMHCKOTO CJI0Ba
jump — HIPBDKOK, IIEPECKOK). He kaxapie xe 2 MM/roz!
CKOpee BCETO — HEJMHENHO. BO3MOXHO, OIUH Tepe-
CKOK OT JAPYyroro OTAENAETCAd MUJIJIMOHAMU JIET.
[Tpu ouepeHOM NEPECKOKE K MAIOCKOPOCTHOM TIUTE
NPUCOEJUHAIOTCA (PPATMEHTHI KOPbI, HAMATHUYEHHOM
B 60j1ee CKOPOCTHOM CMEXKHOM 1uinTe. Kakue KOppek-
TUPOBKM MAIHUTHOM IIKAJIbI JIOJDKHBL IIPU 3TOM IIPO-
n3ouTH? Bonpoc He npa3iHbli, TeM O0JIEE UTO TOCTOS-
HUEM MCHEC CKOPOCTHOM IUIMTHI MOT'YT OKa3aThCA
KPYIHBIE HAMATHUYEHHBIE GJIOKM CKOPOCTHOM IIJIUTHL
OrmernM, 4To 300 KM NEPEXOAHOIM KOPBI (OT OJHOM
IJIUTHL K IPYI'OM) — BEJIMYMHA KyMYJIATUBHASA (PUC.).

6000 km

KAHCKOH, T.e. IEHTDP CIPEAUHIA !
IPY TAKUX HUCXO/HBIX JJAHHBIX HU-

3300 km 2700 km

KdK HE MOXET COXPAHATHCA IoCe- -
peauHe pHa IOXHOU ATIAHTHUKU. [
BBIOOp apTyMEHTOB I NPUBEE-
HUA B COOTBETCTBUE ACUMMETPUU
CIIPEAUHIA C (PAKTUIECKOU CUMMeE-
Tpuei aHa IOKHOM ATIAHTUKU —
HEOOBIION, 4 CKOpPEE BCETO —
€QUHCTBEHHBIN. LleHTp crpesuHra
JOJDKEH MUI'PUPOBATH HA 34Maf CO
CKOPOCTBIO ~2 MM/TOA. B 3TOM CI1Y-
4yae CKOPOCTH OOEUX IIJIUT CPABHS-
10TCq Ha 3HayeHuu 2.1 cm/rox. He-
CJIOKHBIC BBIYMCJIEHUS TTOKA3bIBA-
I0T, YUTO 34 BECh IIEPUO]| CLIPEJUHIA
€ro MUI'PUPYIOWUI LEHTP JO/KEH
OTYIEHUTDb OT AMEPUKAHCKON IUIN-
TBl ~300 KM 3¢ MHOM KOPBI ¥ IPUCO-

AmepukaHckan nnura
NPEBbLILIAET PacCToRHME
J10 COBPEMEHHOro LieHTpa
cnpepmHra Ha 300 km

130bLITOMHAsA KyMYNATUBHAA NNOLWaAL
3IEMHON KOPBI MO OTHOLEHKIO
K COBPEMEHHOMY LIeHTPY CrpeamHra

AdpukaHckas namTa
He nobupaer
10 COBPEMEHHOrO LieHTpa
cnpeamtra 300 kM

HEQOCTAOWan KyMYyNATMBHAA NNoOWanb
3EMHOW KOPbI NO OTHOLLEHWIO
K COBPEMEHHOMY LIEHTPY CNpeauHra

Puc.9. MpuHunnnanbHas cxema acMMMeTpuyHOro cnpeauHra B HxHoil AtnaHTuke.
KomneHcaums v fekomneHcauus KOpbl NPOUCXOAUT M3HAYaNbHO NMyTEM [AXaMMUHra
€O CTOPOHbI ApPUKAHCKOM NAUTLI C OTYNEHEHWEM (parMeHTOB AMepUKaHCKOM. 3a-
rafika, moka He pa3peLlnMmas, 3aK04aeTCA B PeXUMe IKAMMNUHTA, CKOpee BCEro, He-
NuHerHoro. MpoaomKUTeNbHOCTb cnpeanHra — 140 MAH NeT, CKOPOCTb ABUKEHUA
AmepukaHckoi nautel — 2.3 cm/rog, Adpukarnckoit — 1.9 cm/rog.
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Kax B 3TOM «3230pe» PACIPEJENAIOTCA OTAEIbHBIE TT€e-
PECKOKH, MOXHO OYZAET ONPEACIUTD JIUIIb IIPU Ja/Ib-
HENMUX UCCIEAOBAHUAX MOP(MOCTPYKTYPHL AKyCTHYE-
ckoro (pynpamenTa. OIHAKO HEUZOEKHO CIENYET BbI-
BOJI: BCSI pUPTOrE€HHASI 3¢MHAs KOPA (OKEAHUYECKAA)
NPEJCTABIEHA ABYMA CTPYKTYPHBIMU THUIIAMHU: OOJEe
OJJTHOPOJHOM, CBA3AHHON CO CKOPOCTHOM IUIUTOM,
A PACYJICHEHHOM, «PACKIMHEHHOM», KOTOPAd XapdK-
TEPHA JJI1 MEHEE CKOPOCTHOM IUIUTHL JJpyruMu CJI0BA-
MU, CIEACTBUE JTIOOOTO CIPEAUHIA HA OKEaHA — IIO-
CTOSHHOE BOCIIPOU3BEACHUE TEOMETPUYECKON CUMME-
TPUU U (POPMUPOBAHUE CTPYKTYPHOM ACUMMETPUHU
OKEAHUYECKOU 3EMHOM KOPBI. A CaMa r€OMETPUYECKAL
CUMMETPUSA NPEACTABIAET COOON MPUPOAHYIO KOH-
cTauTy. TeM caMBIM penIaeTcs npodiaemMa CTPYKTYPHOU
acummerpuun IOACX, Kotopas co BpeMeH Ban Anjena
OCTaBaIaCh 3aragkoit. Ho u 3nech He 6€3 BOnpocos. Ec-
JIM IIEHTP CIPEAUHIA IEPEMEIAETCH, TO OTKYAA 6EPET-
€A EHTPUPOBAHHOE PACIONIOKEHNE MATHUTHBIX A4HO-
MQJIMH 110 OTHOLIEHUIO K €I'0 COBPEMEHHOMY II0OJIOKE-
Huio? Ha 310 eme npeacTouT OTBETUTD.

He CIMIIKOM OTKIOHAACH OT IIPEAMETA CTATbH,
OTMETHUM, UTO IO CJIEAAM AETATBHOTO U3YYEHUA PUP-
TOBOH J0MUHB 11O nporpamme PAMOYC nopob6HbIE
HCCIEeOBAHUA PA3BEPHYINCH U B IPYIUX OKEAHAX.

fMppoTepmanbHble UCTOYHMKM
B pucTOBOM AONUHE

C MOMEHTA OTKPBITUS PUPTOBOI JJOJUHBI UCCIENO-
BAHUA B €€ Npe/iesIaX NPOBOAWINCH B TPAUITMOHHBIX
paMKaX MOPCKOI reojoruyu. HU4TO HE NPEeABEeano
TOTO, YTO OKEAHOJOIUA CTOUT HAa IOPOTe€ HOBOI'O
3HAHNA, OTKPBIBAIOMETO IMUPOKUE TOPU3OHTEI HAYKU
06 oxeane. OKa3aa0Ch, 4TO CYI[ECTBYET MOIHAA
JKU3HEHHAA JHEPIUd, KOTOPAA MOCTYIAET U3 TIyOUH
AUTOCMEPDI, CO3/JA€T KPYNHBIE MUHEPAIbHBIE CKOII-
JIEHUS U HOBBIE 3KOCHUCTEMBI 3€MJIU, HEBEJOMBIE
NIPAaKTU4YECKU A0 KoHLa XX B. Pu@drosad ponauna
NPEACTAET OA3UCOM MIOAOPOAUSA, TAE UHTEHCUBHEBIE
PYAONPOABIEHUA COCEJCTBYIOT C HEU3BECTHON paHee
MOPCKO¥ (PAyHOU, B KOHIIECHTPALUAX >KUBBIX OpId-
HU3MOB IPEBBIIAONICH TI0ObIE JPYTUE GUOILIEHO3DI
Ha JiHE OKeaHa. [IONCTUHE BCe EPEBEPHYIOCH BBEPX
JHOM. HOBBIN aCIEKT UCCAEJOBAHUI CTAJ €/1BA JIK HE
[JIABHBIM IPUOPUTETOM B U3YUEHUHU OKEAHCKOTO JHA.

HamoMHHMM, 4TO BIEPBBIE YCThE TUAPOTEPMBI
yBUjieIU U3 6aTuckada «Apxumej» B 1974 1. B pano-
e nposegenus PAMOVYC. Ho numb aBa 1ojja CIycrs,
B Mace 1976 1., mo ororpadusim ¢ GyKCHPYEeMOro yc-
TPOUCTBA «AHI'YC» B [amamarocckom pudre yganoch
paCno3HATh HEOOBIYHBIX NPEACTABUTENEN (DAYHEI
TUAPOTEPMANBHBIX UCTOUHUKOB. OTO OBIINA MOJIIIOC-
KM 1 KPaObl, KOTOPBIE MOPAXAIU CBOUMH pazMepa-
MU — 10 15-18 cM. JO 3TOTrO BCTPEYAIUCH OCOOU
paszmepoM He 6oiee 3 cm. B pespane 1977 1. B TOT ke
pU(PT OMyCTUICHA YK€ 3HAKOMBIA HaAM <«AJBUH»>.
Ha ero 60pTy HaXOAMUJIUCh U3BECTHBIN HAaM BaH AH-
jen u ero HanapHuk . Kopaucc. MEHHO OHU U ObI-

JIA IEPBLIMU, KTO BOOYMIO HA6JII0/1a)1 HEBEJOMBIX Pa-
Hee obuTaTencit pudTOBOI JOJUHBL

B03MOKHO, ¢ 3TOr0 IEPBOIO NOrpyxKeHus B ana-
MATOCCKUN PUPT U CIEAYET BECTU XPOHOJIOTUIO CUC-
TEMATUYECKUX UCCIEJOBAHUN I'HJPOTEPM U CBA3AH-
HBIX C HUMM NPHUPOJHBIX fABAEHUN. Ha HAYAIBHBIX
3TANaX BU3YAJIbHBIX HAOIIOJCHUI ObIO OOHAPYKEHO
yeTelpe Kparepa pazmepamu 30-100 M, U3 KOTOPBIX
IIOCTOSIHHO BBIOUBATIUCH CTPYH TEIUION BOABL K cio-
By CKa34aTb, OTKPBITUIO TUAPOTEPM B ['a1aI1arOCCKOM
pudTe NPEAMECTBOBANIN UCCAEAOBAHUA TEMIIEPATY-
PBL IPUJIOHHOM BOZBL, KOTOPAd B 9TOM PANOHE OKA34-
JIAChH BBIIIE, HEXKEINU HABEPXY. MHTEPECHBIN CIIOCOO
MIOUCKA FUAPOTEPM NPUMEHUIN TEOXUMUKU, O6HAPY-
JKHUBIINE B IPOOAX BOABI U30TONLI *He — HA/IEKHOTO
MHAUKATOPA AKTUBHOCTHU I'UAPOTEPM.

B rupporepmax OOUTAIU THIAHTCKUE MOJIIIOCKH,
HOBBIN OTPSJ TPyOUATBIX YEPBEH — MOTOHOQOP AU~
METPOM 1O 25 MM, HOBBIM BHJ| 3MEECBUJAHOU DHIOBI
u Jp. OGHAPYKEHDBI OBUIM U MEPTBBIE COOOIECTBA OP-
IAHU3MOB — TAHATOLLCHO3bL. [10 NU30TOIHBIM UCCIEL0-
BAHUAM OIIPEAEIMUIA BO3PACT PAKOBUH — 10-20 1er.
[To-BUAUMOMY, C TAKUMHU K€ UHTEPBATAMU BPEMEHU
MOABNAIOTCA U UCUE3AIOT CTPYU TEIION BOABI, OTMHU-
pasg U BO3POXKAAACH C HEOOJBIIUMHU OTKIOHEHUAMU
OT MPEXHUX AUCIOKALUN. [UapoTEpMAIbHBIE OTJIO-
JKEHUSA HA CaMOU ocu pudra (32 pESKUM UCKIIOUEHU-
€M) He 00pa3yIOTCs, HO PACIONATAIOTCA PALAMU XOJI-
MUKOB Ha €ro nepudepun — 10 18-20 KM OT LIeHTpa
cupenunra. JIMHeNHbple PAABl XOJIMOB YKA3BIBAIOT Ha
UX B3aUMOCBA3b C TEKTOHUYECKUMHU COPOCAMH.

Ha ceropguamnuuil JeHb HAMUCAHDI THICAYU CTATEU
1 COTHU MOHOTrpaduil MO Pa3HBIM HANPABICHUAM
U3Y4YEHUS PUQPTOBOI JOIUHBI, KOTOPAS IPEBPATUIACD
B HACTOAIYI0O MEKKY i1 MOPCKUX TI'€0JIOrOB, HUOMO-
TOB U 3KOJIOTOB. M3 MEPBOHAYATIBHLIX MIATOB IO U3Y-
YEHUIO JOJHUHBI HEOOXOJUMO OTMETUTDL IOTPYXKEHUE
B Mapre 1979 1. «<AnBuHa» U «CHEHBI» B pUDTOBYIO 30-
Hy BocrouyHo-Tuxookeanckoro nopusatusa (BTII),
Ha BbIXOJ¢ U3 Kanudopuuiickoro 3anusa. Tam o6Ha-
PYXWIA IPUMEPHO TAKYIO K€ (payHy, 4TO U Ha [amana-
rocax. beur ¢iean BBIBOJ, 4TO OHA HE YHUKAIbHA. 32-
6eras HECKOIBKO BIIEPE, OTMETHUM, YTO MOCIE OTKPBI-
TUS TU/IPOTEPMAIBHON (payHBI B pU(DTOBOH JOIHUHE
ATIIAHTUKU 3TOT TE3UC OKA3AJICHA HE BIIOJIHE KOPPEKT-
HBIM. 3I€Ch B INIYOOKUX PUQPTOBLIX AOJUHAX OOHAPY-
KUIM 9HAEMUYHYIO (DAyHY, OTIMYHYIO OT (PayHBI APY-
I'UX PErnoHOB. AKBAHABTHI MakjoHanbpa U JIyeHAUK
TAK ONMCBHIBAIOT CBOM BIEYATIEHUA: «KOrja Mbl CIycC-
TWINCh HA I'MAPOTEPMAIBHOE 110JIE, BUJ €I'O HAIIOMU-
HaJI KAPTUHBI U3 (PUIbMOB yKacOB. KpynHble 6esble
MOJUIIOCKH paszMepoMm 10 30 CM TI'HE3JUINUCh MEXIY
YEPHBIMU THUIOY-TAaBAMU. bejble Kpabbl CIEno nepe-
6€eraau 1o BYJKAHUYECKUM HEPOBHOCTAM, THTAHTCKUE
TPYOUAThIE YEPBU JIIMHOM /10 3 M U3BUBAJIIUCH B BOJIC.
Bca ara KUBHOCTD COCPEAOTOYEHA B INIOTHBIX KOJIO-
HUAX, OKPYKAIOMUX YCThA IFUAPOTEPMATBHOIO UCTOU-
HUKA. KpacHble BEPXYIIKH NOTOHO(MOP U KPACHBIN
LBET MOJUIIOCKOB CBU/IETENBCTBOBANIN OO OKHCIEHUU
reMOIJIOOMHA B UX KPOBU» [7].
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B 1pyrom mecre Te XKe UCCIef0BaATENN OOHAPYKHU-
au Tpy60oo6pasHbIE MOCTPOUKKA 4O 10 M BBICOTOH
u guameTrpom 40 cM. M3 HUX BBIOUBANIMCH U (DOHTA-
HUPOBAJIU YEPHBIE TOPSAYUE PACTBOPBHL, HACHIIIEHHBIE
cyabdugamu. HabmogaTenu Ha3BaId 3TH COOPYXKeE-
HHSA YEPHBIMU KYPUIbIIUKAMHU. TeMIiepaTypa pacTBo-
poB B HUX cocTapnaana 350°C. OHM HE KHuIleIH, IO-
CKOJIBKY Ha HUX JaBUJI CTOJIO BOABL 2750 M. OTnoXe-
HUS BOKPYT HOCTPOEK COCTOSIN U3 CYIb(PUIOB XKeJle-
332, M€Y, IITUHKA U CyAb(PATOB KATbIUA U MarHU. BbI-
72 oTMe4YeHa OOJbIAsA PONb IUAPOTEPMATbHBIX UC-
TOYHUKOB B CO3JAHHUM MOJEJM XHMMH3Ma OKEAHA.
YMECTHO B CBA3U C 9TUM HANIOMHUTD, YTO B CBOE Bpe-
M aKajeMuK B.M.BepHagckuil onpeaenni COJIeHOCTh
MOPCKOH BOJIbI KAK MUPOBYIO KOHCTAHTY. Teneps ecThb
NPEANONOKEHUS, YTO KAXK/bIE 8 MIJIH JIET BECh OOBEM
OKEAHCKHUX BOJ| MPOXOJUT MO NAOUPUHTAM KOPBHI
1 MAHTUU 3EMJIM IO/ OKeaHOM. Ha3bIBAIOT U Jpyrue
110106HbIE€ TUPPBL. HO 3TO HUKAK HE OTPAKAETCS HA
OINpPEJICIEHUN CONEHOCTU BEpPHAACKUM, MOCKOJBKY
COBPEMEHHOE NPUPOJHOE PABHOBECHE U XMUMHUYEC-
KHI1 COCTAB OKEAHCKUX BOJ| YCTAHABIUBAIUCD B TEUE-
HHUE JIECATKOB MUJUIMOHOB JIET, B TOM YHCJIE U IpU
Y44CTUHU THAPOTEPMAIBHBIX IIPOLIECCOB.

Kak HU CTPAHHO, TUAPOTEPMAJIBHBIE UCTOYHUKHU
B pU(MTOBOIL JONUHE ATTAHTUKU ObUIN OOHAPYKEHBI
¢ onosganueM noutu Ha 10 ser. Bosbmas 3acnyra B UX
OTKPBITUU NPUHAAIEKUT AMEPUKAHCKOMY F€OXUMUKY
[1.Pony. B 1985 r. OH 06HAPYXHUI THAPOTEPMEL B IIEHT-
panbHOM yactu CeBepHOM ATnaHTuKU. Ha 6a3e ero uc-
cnefoBanuit mposeaeHo 6ypenue (JIEL106 6ypoBoro
cyana «JOIDES Resolution»). 3pech MOCTPOUKH Ky-
PUABIUKOB JoCcTUTAIN 11 M B BBICOTY U 1 M B fuamer-
pe. DTO TUAPOTEPMAIBHOE TOJAE Ha3paau Snake Pit
(3MenHas AMa), IOCKOJIbKY B OKPECTHOCTIX UCTOYHU-
KOB IIPEO6IAlaIu KPEBETKU U 3MEEBUJIHBIC PBIOBIL.
3a csou pa6orsl PoHa ypocroeH Mmejganun PpeHcuca
[lenapaa — OCHOBOIOJIOKHUKA MOPCKOH I'€OJIOTUM.

Jlerom 1988 1. B pudrosyio goauny CAX cnycru-
JIUCb COBETCKHE MCCNEJOBATENN HA MOJBOAHOM all-
napare «Mup». OHH OOHAPYKUIU
KPYIHOE MECTOPOXKJEHHUE CYJIb-
puanbx pyn (puc.10). C rex nop
OTKPBITHUS THPOTEPMATBHBIX I10-
JIEN TIPOJOIKANIUCh U IPOAOJIKA-
ioTca. Ceiyac BO BCEX OKEAHAX
OTKpPBHITO 280 AKTHUBHBIX TH]PO-
TEPMAJTbHBIX UCTOUHUKOB. MOXKHO
NPEJNONOXKUTD, YTO THUIIHUYHBIE
TEKTOHOMAaIrMaTUYECKUE YCIOBUA
B PUDTOBOIM 30HE TAKOBBI, YTO iy
U B JalbHEUIMEM OOHAPYXKEHUE
IAAPOTEPMAJIbHBIX IIOJIEN IPO-
JOJIKUATCH.

[Tpupoja TaKUX MECTOPOXKIE-
HUI B PA3HBIX OKEAHAX HE OJMHA-
koBa. Ha BTII rnyounHas nasa CBO-
6O0MHO H3IMUBAETCA Ha MNOBEPX-
HOCTb, 06pa3ysa (pOPMy TAK HA3BI-
BAEMOTO 4CTEHOC(HEPHOIO 3EPKa-
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Puc.10. TuppoTepmanbHble NOCTpoiikn B puTOBON 30HE AT-
nantuku (no A.M.Jlucuubiny).

sa. Ha puc.11 nokasaHsl ru/jpoTepMaJbHbIC IIOCTPO-
k1 BO BHazunHe Iyanmac (KanudopHUACKUI 3a/11B),
OOHAPYKEHHBIE C POCCUICKUX MOJBOAHBIX alIIAPATOB
«[Taricuc» u «Mup». [TopaxkaeT pa3HOO6pA3UE U NPU-
YYJIMBOCTD BHEIIHETO OOJMKA MOCTPOEK. OHU HATIO-
MUHAIOT OOEJIUCKH, NIATO/bl, TPYOBl OpPraHa BBICOTOU
6osee 20 M, U3 KOTOPBIX OJHUMAIOTCS YEPHBIE JABIMBI.
Ha NOBEPXHOCTU 3TUX COOPYKEHUIT BUAHBI HAKTEPU-
A7TbHBIE OOPACTAHUA — MATBl, KOTOPBIMU MUTAIOTCA

HYEpHbIV AbIM

MaThbl

HOBLIR XONM

BOCTOYHEIN XONM

Puc.11. «YepHble Kypunblwmku» B pudtosoit 3o0He KanudopHuiickoro 3anusa [8].
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NIPUKPENUBIINECS K MOCTPONKAM OpPTaHU3MBL [8].
B MemIeHHOCHPEAUHIOBBIX XpebTax I'MAPOTEPMAlb-
HBIC UCTOYHUKHU YaIIE BCEI'O BBIOUBAIOTCA C OOJIBIIMX
IJIYOMH 3€MHOI KOPBI IO MJIOCKOCTAM CHPOCOB, KOTO-
pble U OOPA3YIOT CKIOHBI PUPTOBOHU JONUHBL 3/€Ch
BAKHO IIOHUMATh, UYTO PACTBOPBI MOTYT IOCTYIATh U3-
110J; 643aJILTOBBIX TOPU3OHTOB, T.€. U3 IOPOJ, MAHTHH,
IIPOCAYUBAACH 110 ITIOCKOCTAM COPOCOB. OTU (PIIOU/BL
061a/1210T JPYIUM XUMHUUYECKUM COCTABOM, HEXKEIU
pPacTBOPHL U3 6A3aIBTOB. B 4aCTHOCTH, B HUX OOHAPY-
JKEHO IMOBBIMIEHHOE COJEPKAHUE KOOAIBTA U 30/10T4,
YTO MOJOIPEBAET UHTEPEC K INIYOMHHBIM HCTOUYHHUKAM.
[Ipy CEPNEHTUHU3AIUU TEPUAOTUTOB CEPIEHTUHUTEI
MOTYT BBIKUMATbC HA IIOBEPXHOCTD, YTO B CBOE BPE-
MA HE JaBajo moKos Xeccy. Poccunckue ydeHble
AM.Caranesuu u F).A.Borganos u3 MIMIOMUHATOPA
MOJABOAHOTO ammapara «Mup» HabIOLaNIH, KAK HUAET
HAKOIUICHUE CYIb(PUIO0B Ha CyOrOPU3OHTAIBHBIX I1JIO-
majKax AHA, Y HOAHOXHA BUAMUMOMN 4YaCTHU COpOCA.
MO’KHO CKa34Tb, YTO M B THXOM OKE€aHE TEKTOHHUYEC-
Koe cO6pOCOOOpa3OBaAHUE ONPEJENAET KPYrOBOPOT
TUIPOTEPMANBHBIX TpoueccoB. Hanpumep, na BTII
y BbIXOJa 13 KanudOopHUUCKOrO 3a1uBa, THAPOTED-
MaJbHBIE OTJIOXKEHHUA OOHAPYXKEHBI HE HA BEPIIMHE
rpebHs, a Ha ero nepudepuu, I71€ 3aKAaHYUBAETCA BYJI-
KaHMYECKAasd 30Ha M HAYMHAETCH MEepexXo] K 06JaCTU
TEKTOHUYECKUX TpemuH. [IpAMo MO rpaHuue 3TUX
JBYX TEKTOHOMAI'MATUYECKUX IIPOBUHLIMK U BBICTPOE-
HBI XOJIMHUKHU THJIPOTEPMAJIBHBIX OTIOXKEHUM.
[TpuunHbl (GOPMUPOBAHUA PYJHBIX MECTOPOXKIE-
HHUM 0 KOHIA HE BBISCHEHBI. MBI CBI3bIBAEM I'€HE3H1C
I'UAPOTEPMAIBHBIX IIOJEN C TEKTOHU3ALUECH [JHA
U CKJIOHOB pU(PTOBOU AONUHBL Y€M OHA UHTEHCUB-
HEeE, TEM INIy6KE 30HJUPOBAHUE 3EMHOU KOPBL U TEM
6oJsiee BEPOSATHO HAKOIUIEHUE CYAb(PUJOB B COOTBET-
crBylomux apeanax [10, 11]. B moaTBep)KieHNE 3TUX
TE3UCOB JIIA KAKLOTI'O M3 OTKPBITBIX I'MAPOTEPMAIb-
HBIX IIOJIEN ATIaHTUKU — Perin60y, bpokken-Cuoyp,
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Tar, 24°30’, Cuek-ITuT, JloraueB — ObLIM COCTaBJIE-
HBI CXEMBI peabeda MO CHenUaabHO pa3paboTaHHON
METOJUKE, KOTOPAS MO3BOJAECT BBIACIATL CEIMEHTBI
TEKTOHUYECKOM M MATrMaTUYECKOM CHEIMATNU3AIUH.
OKa3aJ10Ch, YTO MAKCUMAJIIbHOE PA3BUTUE THAPOTEP-
MaJIBHOTO OPYJEHEHUSA CBA3AHO C MOPPOCTPYKTYPOU
TEKTOHUYECKON HAINPABIEHHOCTH, KOTOPAd XdPaK-
TepHA I JAHHBIX nojen (puc.12,a). Tam, rae pud-
TOBAA JOJIMHA 3aJIUTd BYJIKAHUYECKOW JIABOM C BBI-
paBHUBAHUEM pelbeda U KOHCEPBALUEHU TPEUUH,
OTKPBITHE THAPOTEPMAIBHBIX UICTOYHUKOB MEHEE BE-
poaTHo (puc.12,6). JpyruMu CIOBAMH, KPYTOBOPOT
TUAPOTEPMANBHBIX IIPOLECCOB omnpependerca Gop-
MHPOBAHUEM IPEUMYLIECTBEHHO TEKTOHUYECKON
MOP(MOCTPYKTYPHI.

[OBOps O HEOOBATHBIX PYAHBIX MOJAX AHA Mupo-
BOT'O OKEAHA, HE CJIEAYET 3a0bIBATD, YTO T'UAPOTEPMEI
00pa3yloTCad HE TOJBKO B PU(PTOBBIX JOJUHAX, HO
1 B 30HAX TPAHC(OPMHBIX PA3JIOMOB. B TakOM ciydae
06O06IEHHBIN BU/] PETHOHAIBHON WIN JJAXKE IT106ANb-
HOM KapPTHUHBI THJPOTEPMAIBLHOTO OPYACHEHUS OYAET
NPEACTABIATh YEPEAOBAHUE CYOIUPOTHLIX MOJIOC
TPpaHC(POPMOB, KOTOPBIE OOOTAIEHBI PYJHBIM BEMIECT-
BOM, M PACIIOJIOKEHHBIX MEXIY HUMHU PUPTOBBIX CET-
MEHTOB. ['MIpOTEpMAIBHBIE OTIOKEHUA OOHAPYKEHBDI
HE TOJBKO B COBPEMEHHBIX PU(PTOBBIX 30HAX, B Ka4e-
CTBE «CBEXXECUCIICYECHHBIX>, HO U IIyTEM JAPAIUPOBAHUA
BAAJIEKE OT PUPTOB U TPAHCHOPMOB — YK€ KAK MOJ-
JIMHHBIE I10JIE3HBIE UCKOIIAEMBIE.

Baxxnoe ciejCcTBUE U3YYEHUA THPOTEPMAIBHBIX
HCTOYHUKOB — HM3MEHEHHUE IPEACTABIECHUNA O IOTE-
pAX Temaa 4yepe3 OKeaH. AMEPUKAHCKHE MCCIE0BA-
renu ['Puuapnas u M.CTpeHC OIAraloT, 4TO KOHBEK-
TUBHBII OTBOJ, TEMJIA U3 HEAP TEPMAIBHLIMU BOJAMU
COCTABIAET 25% 0O6mux norepp Temia 3emian. Ilo
3TON IMPUYHUHE NPEACTABIECHUA O MMOBBIIIEHHOM TEII-
JIOBOM IIOTOKE B OCEBOM YACTU CPEAUHHBIX XpeOTOB
CYIECTBEHHO NpeyBenruyensl [11].

PaccTofHWE OT LEHTPa PUDTOBOR [ONMHEI, KM

Puc.12. CpaBHUTeNbHaA XapakTepucTMKa MOpOoCTPYKTYPbl pudTOBOI 30HbBI TEKTOHUYECKO (CcneBa) n marmaTuyeckoi (cnpasa)

HanpaBJiIeHHOCTU.
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06 3KONOrMM M NPAKTUYECKUX NPUNOMKEHUAX
uccnepoBaHMn pudToBON AONUHDI

OTKPBITUE THPOTEPMANBHBIX HCTOUHHUKOB U HEU3BE-
CTHOHM (payHBl OYKBAJIBHO COBEPHIMIO IEPEBOPOT
B 6MOJOTHH JHA OKeaHa. O606IeHHAsd CTATHCTHUKA
MPOIUIBIX JIET TOBOPUT O TOM, UTO B IPUOPEKHON JIN-
TOPAJABHOM 30HE HA 1 M* MoxeT npuxoaurbcs 5000 r
JKUBBIX OPraHM3MOB. Ha menbde MIOTHOCTh KU3HU
cokpamaercs 10 200 r/m?% a Ha a6UCCATbHBIX IT1yOu-
HaxX JHO NPEJCTaBAsACT COOOM KOCHYIO, OYTH Oec-
IIJIOZIHYIO MYCTBIHIO. DTO OOBACHAETCA TEM, YTO KOJIU-
YECTBO IUINK OT IIOBEPXHOCTH /IO IITyOUHBI O THIC. M
YMEHBIIAETCA B 7 THIC. pa3. MI3yueHue dpayHbl B 30HAX
JENCTBUA TJIyOUHHBIX THPOTEPMATbHBIX UCTOYHU-
KOB [TOKA3aJI0: 3/IECh MOXKET CO3/1aBAThCSA HUOMACCA 10
10 Kr/M? 4TO NPEBBIMIAET MACIITAOBl PA3BUTHS KHU-
BBIX OPTAHU3MOB B IDYTUX YACTAX OKEAH4.

He yray6n44Cch B J€TaIU CO3LAHUA CTONb BBICOKUX
KOHIIEHTPAIUIT OPIaHUYECKOTO BEIECTBA, OTMETUM,
YTO OHO, B OTJIMYUE OT (DOTOCUHTE3A, HAIPIMYIO CBS-
332HO C MPOLECCAMHU XEMOCHUHTE3d. XEMOCUHTEZUPY-
omue 6aKTEPUU, MOLOOHO XJIOPOPUITY, CO3AI0T
nytem npeob6pasosanug CO, yCJIOBUA A BOSHUKHO-
BEHUA OPraHUYECKOI'O BEIIECTBA, 4 I'€OTEPMAIbHAA
(payna nuTaercs 6aKTEPUAMH, OT(MUABTPOBLIBAS UX
13 BOJIBI U CJIU3BIBAS OAKTEPUAIBHBIE MATHL C TBEP/O-
ro cybcrpara. BakTepun-cuMOUOHTHI, MOCENAIONIINE-
€A HA JIPYTUX OPraHMU3MaX, AKTUBHO PA3BUBAIOTCA
B PA3JIMYHBIX YCJIOBUAX. OCOOEHHO MOPAXKAET UX
«0€3pa3Nuumue» K HACBIIEHHBIM PACTBOPAM, B KOTO-
PBIX TPUCYTCTBYIOT TSKEIBIE METAUIBI U AJOBUTHIC
XUMHUUYECKUE COeAMHEHUS. HO UMEHHO TaKHuE YCIo-
BUS, CMEPTEIbHBIE /1 OOJBIIMHCTBA OPraHU3MOB,
MHTEHCU(PULIUPYIOT OAKTEPUANbHBIE TPOLIECCHI, Ha-
NIPABJIEHHBIE HA CO3/IaHUE OPIdHUYECKOTO BEIECTBA.
ABTOTpPO(HBIEC OAKTEPUU NOABIAIOTCA HA IIOBEPXHO-
CTU JIHA U3 «IIOAIIOBEPXHOCTHOW» 6uocdepsnl. Poc-
curickue 6uonoru M.E.Bunorpagos u AJL.Bepemaka
BBI/IEJIAIOT B 9KOCUCTEME JIOOOT'O THIPOTEPMATILHOTO
MOJI OTJENBHBIE 30HBI: OT BBIXO/JA FOPAYMX, Cl1abo-
pPa30aBIEHHBIX BOJON (PIIOUJOB /10 KYPUIBIIUKOB
C YEPHBIMU JBIMAMU U OOJACTAMHU IMOBBIIIEHHON MYT-
HOCTH. Te ’Xe HCCaefoBATEeNU YCTAHOBUIH, YTO
B pU(TOBOI JOJUHE CEBEPHON YaCTU ATIAHTUKU BBI-
ABJIEHBI IJIyDOKOBOJJHBIE COOOIIECTBA, €1BA U HE HA
100% (ua 84.6%) augemudHbe. YTO-TO BPOJC TOTO:
CAMM HUKY/Id HE XOJAT U YyKUX HE MyCKAIOT. KuByT
1 YMHUPAIOT H4 OJJHOM IsATa4ke pazmepom 30-100 m.
M30TONHBIE UCCAEOBAHUSA YKA3BIBAIOT Ha BO3PACT
MEPTBBLIX PAKOBUH MOJUIIOCKOB — IpUMEPHO 20 JeT.
B TakOM MHTEpPBAJIE BDEMEHU IPOUCXOAUT CMEHA I1O-
KOJIEHUH, OOYCIOBIEHHAA MUTPAUEN CTPYH Trops-
YUX PACTBOPOB IO TPEMIMHOBATOMY CYOCTPATY T'UA-
poTEPMANbHBIX IOJNIEN. Henb3s UCKII0YNUTD, 4TO IIO-
JTOOGHBIE COOOIMECTBA IUAPOTEPMATBHON (DayHBI CBS-
3a4HBI U C IPOHUKHOBEHUEM MOPCKOH BOJBI IO Tpe-
MUHAM U IUVIOCKOCTSAM COPOCOB JJO TJIyOUH, I/l OHA
KOHTAKTUPYET HE TOJBKO C BYJKAHUYECKHUMHU MOPO-
JAMH, HO U C INIyOMHHBIMU (LIepujioTUTaMu). Ilpu

3TOM OHA IPUOOPETAET APYTUE XUMUYECKUE CBOMCT-
Ba. C 3TOM TOYKHM 3pEHUA 1eJIeCO00Pa3HA OPIraHN3a-
LU CIEIIUATA3UPOBAHHBIX I'€0JOT0-OUONOINYECKUX
HUCCIEOBAHUI B MOPCKUX IKCHEJUIUAX, TEM Oojee
YTO MO BHUJOBOMY COCTABY I'HJpOTEPMaNbHAA (payHa
pUPTOBOU NOMMUHBI ATIAHTUKU OTINYAETCH OT (pay-
HbI TUX0T0 1 MHAUIICKOTO OKEAHOB. DKOJIOTUYECKHUI
ACIIEKT M3YYCHUA T'MAPOTEPMANIBHON (PAYHBI BAXKEH
1 I pelIeHusl Hauboee O6MUX HAYYHBIX IPOOIEM,
TAKUX, HAIIPUMEDP, KAK NPOUCXOXKACHUEC XKU3HU HA
3eMiie ¥ APYI'UX IUIAHETAX.

HecKOMbKO CI0B O mpobineMe MPAKTHYECKOTO OC-
BOCHUS MECTOPOKACHUI Cylb(pUAO0B. VX OLICHKA CBU-
JIETEJIbCTBYET O I'MI'AHTCKUX MacumTadax (popMUpPOBa-
HUA CYyIb(UAHBIX Y] HA JHE pUPTOBOU LOMUHBL B I'a-
JIAIIATOCCKOM PUMTE OKOHTYPEHO MECTOPOXKACHUE
JUHOU 1 KM, mMUPUHON 150 M 1 BEICOTOI 35 M. Takue
PYAHBIE MACCUBBI COM3MEPUMBI C KDYITHBIMHU O(DHUONH-
TOBBIMHU PYJHBIMU MECTOPOXIECHUAMU HA MATEPUKAX.
Hanpumep, ¢ KUIIPDCKUM MECTOPOKIACHUEM, COJEPKA-
muM 15 MJIH T Cyab(PUAHBIX MHHEPATOB. HekoTOpHIE
ABTOPBI OTMEYAIOT, YTO BCEr'O JIMLIb TPU YEPHBIX KY-
puibmuka 3a 800 seT MoryT o6ecneynTsb (GOPMUPOBA-
HUE MECTOPOX/JIEHUA 3a1ACAMHU 10 3 MiIH T [11].

Ecnmm 310 TaK, TO NMOABIAETCA MCKYIIEHUE HAYATD
[IPAKTUYECKUE JEUCTBUA II0 AOOBIYE I'MAPOTEPMATIb-
HBIX pyJ. XOPOLO, €CIU IPOCTO UCKyIIeHUE. CTPOAT-
Cs1 KOHKPETHBIE TUIAHBI IPOBEECHUSA TOJOOHBIX paboT
110/} 3HAMEHEM MEXAYHAPOJHOI'O OPraHa 10 MOPCKO-
My aay (MOMI). ¥ HE TONBKO IUIAHBI. 3AKII0YAI0TCA
KOHTPAKTBl HA PA3BCAKY MOJUMETAVIMYCCKUX DY
B TaK Ha3biBacMOM Parione. Cam PaioH IpeACcTaBiIcH
COBOKYIIHOCTBIO IPSAMOYIOJIBHUKOB CyOMEPUANO-
HaJIBHOU OPUEHTALNHU, KOTOPBIE NOAPA3AETAIOT PUP-
TOBYIO JOJMHY HA CEIMEHTBHl HALMOHAJIBHOW IOPUC-
auknuu. Tak, Poccud UMeeT NpenuMyIeCTBEHHOE IIPa-
BO HA U3YYCHUE U PA3BEJKY CYIb(PUAHBIX DYAOIPOSB-
JeHu B ATnanTuke Mexay 12.5 u 21°c.au. Ipasga, gpy-
I'MM CTPAHAM HE 3AKPBIT JOCTYI K HU3YyYEHUIO ITOr'O
YHUKQJIBHOTO SIBJIEHUS NPUPOABL. HO cam (paxT 3aKIII0-
YEHUA KOHTPAKTA IPEJIIONAraeT UCIOAb30BAHUE BCEX
pPE3YIBTATOB UCCAEAOBAHNA B UHTEPECAX CTPAHBI, YKa-
3dHHOM B HEM. «BmosHe BepOATHO, UTO 4yepes 15 yer
3/1€Ch MOI'YT HA44ThCA MEPOIIPUATHA 110 10ObIYe» [12].
BrpoueM, B 105KHOU yacTu TUXOro OKeaHa, B 6accerHe
Mamnyc, y:k€ HOATOTOBIEHO K KCILIYATALUH TOJOOHOE
MECTOPOKACHUE.

KocHeMcsa KpaTKO JAHHOU NEPCIEKTUBEL. BT yKe
Takol npeuneneHT. B 80-x rogax B Tuxom okxeaHe,
OIIATD K€ IO/ IMOKPOBUTENLCTBOM MOMJI, pazsepHy-
JIUCh MCCIENOBAHUA JKEJIE30MAPraHLEBBIX KOHKpE-
nun (OKMK) ¢ 1enpio JaJapHEUMIETO MPAKTUYECKOTO
NX UCNONb30BaHUA. COBETCKMH COI03 NPUHAT B 3TOM
caMoe JeaTeNpHoe y4actue. PaboTel MPOBOAUNIUCD
B parone KnunnepToH (IO HA3BAHUIO U3BECTHOIO
pasioMa B 3TOMH yacTu TUXOro okeaHa). MHe mpu-
IJIOCh YYAaCTBOBATD B UCCAECJOBAHUAX KAK COTPYLHU-
Ky AKYCTUYECKOT'O UHCTUTYTA. B T€ rojbl HAIl MHCTU-
TYT PACIIOJIAraJ]l HOBEUIIUMU AKYCTUYECKMMHU U OKea-
HOJIOTMYECKUMU CPEACTBAMU IS TOJZOOHBIX PabOoT.
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Puc.13. XenesomapraHueBble KOHKPELUN Ha MATKOI NOAYLW-
Ke TOHKOAWUCNEPCHOrO una.

Puc.14. 06naKko B3MYYEHHOTO UNa OT MTHOBEHHOTO NPUKOCHOBE-
HWsA rpy3a-pa3BefynKa, BKIIOYAKLEro BCMbILKY (hoTOKaMeps.

B uvacTHOCTH, MBI IOJAYYWJIN dKYCTUYECKUE MU300pa-
JKEHMSA JIHA OKEaHa U THICAYM IHUPOKO(POPMATHBIX
CTEPEOCHUMKOB ¢ uzobpaxenueM KMK u ycraHoBuU-
JI1 3aKOHOMEPHOCTH UX PACIPOCTpaHEHUs B PalloHe.
U 3TO 6BLI, K CYACTHIO, ONUH U3 HEMHOTUX MO3UTHUB-
HBIX PE3YJAbTATOB OT BCEW, HA HAII B3I/, GIOPOKpPa-
TUYECKON 3aTeu. [IPOEeKT mepecran CymeCTBOBATD.
HeTpyaHO NPEACTABUTH MOCIEACTBUA TAKOTO, Majlo
CKa3aTb, COMHUTEIBHOTO NPOEKTA, TOAJIUHHYIO KO-
JIOIMYECKyIo KatacTpody. ITo umeercs B Bujy? JKMK
YaIIe BCETO 3aJIETAIOT HA MOAYIIKE TOHKOJUCIEPCHO-
ro una (puc.13). Ha (porocHUMKAX JHA HAM IIPUXO-
JUJIOCh HAOJIIOAATh, KAKUE OO6saKa MYTHU IMOJAHUMA-
JIMCh BCETO JIMIIb IPU KACAHUU MUHHUATIOPHOTO IPY-
34, BKJIIOUAIOMIETO BCIBIMIKY HAMIEH CTEPeopOTOYyCTA-
HOBKM (puc.14). Teneps npejcrasum cede, 4TO JHO
HAYMHAIOT NEPENAXUBATb I'MTAHTCKUMH MPOMBIII-
JIEHHBIMU ArPEraTamu, 4 34T€EM INOJAHUMATL «yJIOB»
Ha-Topa, ¢ rIybuHsl 4-5 KM. Bea Tonma BOAbl OKa-
JKETCA BO BIACTU MYTH, 4 C YIETOM TEUEHUH 3TA MYTh
PACIPOCTPAHUTCA U HA JPYrUe NPOCTPAHCTBA OKEa-
Ha. DPDEKT OT TAKOTO «IPAKTUUECKOTO» UCIOJIb30-
Banug JKMK MOXHO CpaBHUTb Pa3BE€ 4YTO C ANEPHOU
3UMOU. DTO HE MNpeEyBeInYeHUE. 3AMYTHEHHUE BOJ
OK€aHa (PaKTUYECKU HAPYUHUT BCIO TPOPUUECKYIO
1nens (OT MEJbYANIMUX IUIAHKTOHHBIX OPTAHU3MOB
JIO TUTAHTCKUX MOPCKUX )KUBOTHBIX), CJIOKUBIIYIOCSH
32 MUJUIMOHBI JIeT. HEIOCTATOK COJIHEYHON SHEPIUU
HE MO3BOJUT PA3BUBATHCA MUKPOCKOMUYECKUM BO-
JOPOCIAM, BBIPAOATBHIBAIOIUM KHUCIOPOA, KOTOPOTO
OKEaH MPOU3BOAUT HU MHOI'O HU Mano 50% OT BCETO
KOJINYECTBA HA 3¢MHOM IIapeE.

Eme oguH MOMEHT CIEAYET Yy4UThIBATH. B 50-¢
1 MOCIEAYIONUE TOJbI HA JHO OKEAaHA OblIN cHpoIe-
HBI TBICAYU KOHTENHEPOB C PAJUOAKTUBHBIMU OTXO-
gamn. KOHTENHEPD «CTHUIN», 4 OTXO/BI, ECTECTBEH-
HO, COXPAHUIUCD. [IpUJOHHbBIE TEYEHUA PAZHECIH UX
IO IHY OKE€aHA4, 4 TOHYANIINE YACTUIIBl JOHHBIX OT-
JIO’KEHUI a6copObupoBann. Tak OKeaH OTIPaBUI pa-
JUOAKTUBHBIE OTXOJBl Hd BEYHOE XpaHeHUE. TeXHO-
JIOTHU-OOBITYNKH MOTJIU OBl «BBI3BATh» UX M3 HEOBI-
THUA U MIOBTOPHO HACBITUTH UMH BOAHYIO TOJIILY.

Heuro mojo6HOE MOXKET NPOUCXOAUTH IPU JJO-
6p14e CynbdUA0B. HapynuTcs NpupoHOE PaBHOBE-
CHE OKE€aH4, KOTOPOE YCTAHABIMUBAJIOCH MWIIHOHBI
JIeT. Bo3HUKaeT BONIPOC, CTOUT JIM OBUMHKA BBIJCIKU?
MoxeT ObITh, OCTaBUTh OKEaH B IOKOE [0 JIYUIIUX
Bpemen? OH )xe Ham BTOpor Crnacuresns!

& ok %

B 3axnioueHue eme pas MoAYEepKHEM, pudTOBas
JIOJINHA B OKEAHE — HA4aJIO BCEX I'E€OJIOTHUYECKUX Ha-
4yaJj, 4 €€ JaJbHENIIee U3y4eHUE — 310T (PYHJAMEH-
TAIBHBIX 3HAHUHU O 36MHOU KOPE OKEAHCKOI'O IHA U €€
IJIyOUHHOM CTpPOECHUM. Pudrosas QonuHA, KaK pexa
JKUBOTBOPSAIIAS, POKAAET HOBYIO KU3Hb C HECMETHBIM
Pa3HOOOPA3UEM KUBBIX CYIHIECTB, IOJYYAIOMUX CBOE
NPONUTAHUE HE CBEPXY, 4 U3 ITTYOUH TUTOCKHEPHI, 61a-
rojjaps MOCTOAHHO AEUCTBYIOMEMY UCTOYHUKY SHEP-
'Y, KOTOPBIA (PYHKIIMOHUPYET MUJUTUOHBI JIET. W
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CraThs HAIIMCAHA IO PE3YyJIbTAaTaM PaboT, MOAAEPKAHHBIX PoccuiickuM (poHTOM PyHIaMEHTANBHBIX HC-
caegoBaHui (IpoekTsl 04-05-64887, 07-05-00422, 10-05-00196, 13-05-00513 1 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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TMAPOJIOrUSA CYLIU, BOAHBIE PECYPCBI, TUAPOXUMHMS

Kakum modiem 6bimb 6ygyujee
ApaAbckoro mops-s

H.B.Anapun', 3.K.Epmaxanos?’, ®.Mukinun’, 1.C.IIn10THUKOB'

'‘3oonoeunecxuti uncmumym PAH (Canxm-Ilemep6ype, Poccus)

Apanscruil punruan TOO «Kazaxckuil Hayuno-uccaeo08amensvCkuil uncmumym pot6rno2o X03:41-
cmea» (Aparvck, Kasaxcman)

Banaono-Muwuzancrkuil ynusepcumem (Kanamasy, CILIA)

B nponutom Apajnbckoe Mope, paCioI0KEHHOE B IYCTBIHHOM 30He Cpeanent Azunu Ha Teppuropun Kazaxcrana u V3-
OCKUCTAHA, ObUIO BTOPBLIM IO BEJIUYNHE KOHTUHEHTAIBHBIM GECCTOYHBIM COJIEHBIM BogoeMoM nocie Kacnusa. B Apan
BIT4/JIAI0T TOJBKO JiB€ PeKU — CHIP/Iapbs U AMY/JAPbs, KOTOPBIE CIYXKAT /ISl HETO ITABHBIM HCTOYHHUKOM BOJIBL. C 1960 .
HA4YaJIOCh BBICBIXAaHUE APAJIBCKOIO MOPA. DTO NPOMUZOIIO M3-34 PE3KOTO COKPAIEHUA PEYHOIO CTOKA B PE3Y/ILTATE
BO3PACTABIIETO 3200Pa BOJBI HA opomeHne. O6pa3oBaBIINICSA A€(DUIUT BOJHOTO O0aJ1aHCA IPUBEJL K OBICTPOMY Najle-
HUIO YPOBHS MOPS, COKPALIEHUIO €I'0 IUIOUAAN U POCTY COJEHOCTH. B 0603puMOM Oy/ylleM BO3BpallleHUE Apana
K €r0 IEPBOHAYAJbHOMY COCTOSAHUIO KPpaHHE MaIOBEPOATHO. JJaske €C/IU YBEIUYUTh CPEJHEIOLOBOI PEYHOU CTOK 10
MPEXKHETIO, TO MOJHOE BOCCTAHOBJIEHUA 03¢pa 3anmeT npumepHo 100 jger. OgHAKO BO3MOKHO YACTUYHOE COXPAHE-
HHE OCTATOYHBIX BOAOEMOB. [Ipeanonaraercsa NpoAo/KATh BOCCTAHOBIEeHUE Manoro Apana. CymecTByeT IIaH IOJ-
HATb YPOBEHDb BOJBI B OTHOMN M3 €ro 4acTel — 3anuse bonbmon Caperaeranax. Jad 3Toro HyKHO IIOCTPOUTD B rOpJe
32JIMBA TUIOTUHY W IIPOJIOKUTD KaHA /I IOAA4YU BOJbI U3 ChIpAApbU. AJIBTEPHATUBON 3TOMY BAPUAHTY MOXKET CTATh
pEeKOHCTPYKIUSA KOKapaJIbCKOM IIOTUHBL. EC/IN JKe yaCTCSA YBEJINUYUTh CTOK AMy/apbU U IIEPEHAIPABUTH €TI0 B 3a-

najgHbli Bonbmon Apasi, TO U 3TOT BOJOEM €IIlE MOXKET COXPAHUTHCSL.

KiaroueBpie C10Ba: ApanbCcKoe Mope, AMynapbs, CblpJapbs, COJIEHOCTb, BOAHBIIN 6anaHc, payHa.

pobaeMbl ApaIbCKOTO MOPS MOJYYUIN IMHUPO-
KYIO MEX/YHAPOJHYIO U3BECTHOCTb B T'OJIBI ITE-
pecTporiku. UMEHHO TOT[a CTAIO0 ICHO, YTO OJI-
HO U3 KPYIHEHUIINUX COJEHBIX O3€P BBICBIXAE€T U OCO-
JIOHAETCA M3-34 TOTO, YTO BOJBI BIAAAIOMUX B HETO
pek — Amynappu U ChIpAapbu — pa3dbUparOTCcsa Ha
OpOLIEHHUE U TOJLKO HEOOJNBIIAA UX YACTb JOXOAUT
[0 o3epa. B 1988 1. bnaropaps 4aBjaeHUIO OOIIECTBEH-
HOCTHU ObUIa MPOBEJEHA IKCIEUIUA «Apan-88», KO-
Topyio Bosrinasua C.IL.3ansirun. Bckope mocie aToro
6b110 NpUHATO NocTanoBneHue LK KITCC Ne1110 mo
COXPAHEHUIO Apaa.
B 1992 1, yxke nocie pacnajga CCCP, ycunusamu ns-
TU LIEHTPAJbHOA3UATCKUX cTpaH (Kasaxcrana, Kup-
rusuy, Tajpkukucrana, TypkMeHucTana U Y30€eKucTa-
Ha) OBbUI CO3[aH CIELUAIBHBIA OPraH IO yIpaBie-
HHUIO BOAHBIMHU PECYPCAMU — MEXIoCyLapCTBEHHAA
KOOPAMHALMOHHAA BOJOXO3ANCTBEHHAA KOMMCCHSL.
B 1993 r. nogasuica MexayHapoJHBIH (POHJ crace-
nusa Apana (MOCA), yapeaurensamMu KOTOPOIo CTaau
T€ XK€ MATh IocyAapcTB. OCHOBHBIE 3a7a4u (HOHJA
BKJIIOYQIN (PUHAHCUPOBAHUE COBMECTHBIX IPAKTHU-
YECKUX AEUCTBUU, NIPOIPAMM U IIPOEKTOB, HAIPAB-
JIEHHBIX H4 3KOJIOTUUYECKOE 03/JOPOBIEHUE OACCENHA
ApPanbCKOTO MOpPA U YJIYYHIEHUE COLUAIBHO-3KOHO-
MUYECKOTO MOJIOKEHUS HaceaeHUA. IIepBbIM Ipe3u-
genrom M®CA cran npesuzpenT Kaszaxcrana H.AHa-
3ap6aes, KOTOPBI OOpATUICA K MEXIYHAPOJHOMY

© Anapun H.B., Epmaxanos 3.K., Mukaun @.,
IInorauxkos U.C., 2017

COOOIIECTBY U CTPAHAM-OHOPAM C IPOCBOOU OKa-
34Th NOMOIIL B IPEOJONEHUN MOCAELCTBUN IKOJIO-
I'MYECKOM KaTaCTPO(dLL. JlanHOE 06paleHUE HE OCTa-
JIOCb 6€3 OTK/IHUKA.

Ha mpoTAKEHUN MHOTHUX BEKOB APaNTbCKOE MOpE
OCTaBAJIOCh MOYTH HEU3YUYEHHBIM. EIr0 MOTHOIIEHHOE
HUCCIEJOBAHUE CTATO BO3MOKHBIM U HA4AJIOCh TOJIb-
KO B cepejguHe XIX B, C NIPUCOCJUHCHUEM PEIMOHA
Kk Poccuiickonn umnepun. B 1848-1849 1. na Apaine
IOJ] PYKOBOACTBOM JiedTeHaHTa A M.Byrakosa pabo-
TajJla BOCHHO-MOPCKAsA 3KCICAUIUA, 3AHUMABIIAACI
ONMCAHUEM BCETO MOpPA. [10 MaTepUaIaM BBIITOJHEH-
HBIX CBEMOK U IIPOMEPOB BIIEPBBIE ObLIA COCTABIEHA
u B 1850 r. u3nana gocrosepHasa Kapra. [ToaBUIOCH
IEPBOE OIHUCAHUE MOPs, COOPAHBI I'€OJOTUYECKHUE
1 OGUONOTUYECKUE KOJUIEKIMH [1].

B panpnenmem BKIaa B u3ydeHue ApaabCKOro Mo-
pA BHECIO HEMAJIOE YUCIO UCCIENOBATENEN, MHOTHE
13 KOTOPBIX OBUIM TAK WJIM MHA4YE CBA3AHBI C 300JI10-
rudyeckuM uHCTUuTyTOM PAH. ITepBbIM M3 TAKUX yde-
Heix crai J.C.Bepr (1876-1950), 3o0s0r u reorpad,
4YjI€H-KOppecnoHAeHT (1928) u nelCcTBUTENbHBIN
wieH (1946) AH CCCP, mpesugeHT [eorpaduaeckoro
obmecrta CCCP (1940-1950). OH BHEC CaMmblil 3HA-
YUTENbHBIN BKJIAJ B u3ydenue Apana. [To nopyuenuio
TypkecTaHckoro otrjena Mmneparopckoro Pycckoro
reorpacuueckoro odmectsa B 1900-1902 u 1906 rr.
B paMKaxX NPOrpaMMbl H3ydeHHsA o3ep TypkecTa-
Ha bepr BHINOAHHWI KOMIIJIEKCHOE HCCIEJOBAHHUE
ApanbCKOro Mops. Becb 06b€M IOJYUEHHBIX CBEJE-
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HUI O6bl1 060061E€H B (PyHJAMEH-
TATBHOM TPY/IE «APATBCKOE MOPE.
OnplT (pU3UKO-Teorpaduueckon
MOHOTpa(UU», BEIIEAIIEM B CBET
B 1908 r. [1]. DTa KHKUTA U B HACTO-
Alee BpeMA COXPAHAET LIEHHOCTD
JUIL BCEX MCCIEJOBATENICH Apana.
B 1904-1913 r1. Bepr 6bL1 3aBeay-
IOIUM OTJEJIOM PbI6 300710TUYEC-
Koro mysed. B 1925 r. on cHosa
pa6orarn Ha Aparne. C 1934 1. u 10
KOHIIa CBOM XxuszHu Jlep CeMmeHO-
BHY 32BE/IOBAT B 300J0TUUYECKOM
MHCTUTYTE J1a60PATOPUEIN HCKO-
MAEMBIX PBIO.

B ob6paborke cobpaHHBIX bep-
IOM KOJUIEKLUI Y4aCTBOBAJIU U
Apyrue ydeHele. B ux 4ucne 6bul
3005107 U rugpooduoor C.A.3epHOB
(1871-1945) — axagemux (1931),
JUPEKTOP 300JI0IMYECKOTIO UHCTH-
Tyra (1931-1942). OH obpadoran
1 ONyOIIMKOBAJ MATEPHUAIIBI IO 300-
IIJIAHKTOHY ApanIbCKOro mops [1].

OuepeHON 3Tall B U3YYECHUU
MOps OBLI CBSI3dH C UMEHEM I'U]-
po6uosora u UXTUOJIOTA, npodec-
copa AJl.Benunra (1890-1943).
[Tox ero pykoBojgCcTBOM B 1932
1 1933 IT. GBI BBIIIOJHEHBI IIU-
POKOMACHITAOHBIE KOMIIJICKCHBIE
ncciaenosanus Apana. C 1934 r. be-
HUHI Pa60Tal B 300JOTMYECKOM
MHCTUTYTE CTAPIIUM 300JI0TOM.

B 1960-¢ rofpl COTPYAHUKY HH-
cruryra JLAKyrukosa, 10.B.Mam-
kaes u f.M.Crapoboraros yvacr-
BOBAJIM B CHEIUAJIbHBIX (DayHHUC-
TUYECKUX UCCIEJOBAHUAX HA Apa-
ne. Pe3ynerarsl 3TUX paboT OblIn
OTPAXKEHBI B M3JAHHOM B 1974 T.
Arnace 6€CrnO3BOHOYHBIX Apallb-
CKOT'O MOPSL.

B 1970-1980-x rogax H.B.Ana-
JUH, OJJUH U3 ABTOPOB HACTOAILECH
CTaTbU, UCCIENOBAN (ayHy pa-
KOOOPAa3HBIX APaJbCKOrO MOpH,
4 TAKXKE OCOOEHHOCTH UX OCMOpe-
I'VISUNA U COJEHOCTHYIO TOJIE-
paHTHOCTL. IloJ €ro pPyKOBOJCT-
BOM B 1989 I B MHCTUTYTE OblIA OPTAHU30BAHA J1260-
paTopus COJOHOBATOBOAHOU rujpobuosnoruu. Ee
IIEPBOOYEPEAHON 3aJadell CTAJ0 HU3y4EeHHUE COBpE-
MEHHOTO COCTOSHUA APAJIbCKOTO MOPA U €0 OUOTHI,
4 TaKXE MOUCK BO3MOXKHBIX IYTEH CHACECHUS 3TOTO
MHOT'OCTPaJaJIbHOTO 03€pa. Bo BpeMs MOJNEBBIX pa-
60T COTPYAHUKHU JTA60PATOPUU NPOU3BOAUIN COOP
3000€HTOCA U 300IJIAHKTOHA, BKJIIOYAS IPOTO300-
MJIAHKTOH. BBUIM MOJTYYEHBl HOBBIE JJAHHBIE 11O MaJIO-
n3ydyeHHON (payHe nHdysopuit. Cobupann u MaTepu-

Huxoanaii Bacunveeuuw Anaoumn, 00xmop
ouonozuueckux Hayx, 3aeedyrouull raoopa-
mopueil 3oonozuvecko2o uncmumyma PAH
(Canxm-Ilemepoypez). O6nacmo HAYUHOLX UH-
mepecos — npupoonsle npoyecco. na Apans-
CKOM MoOpe U OPy2ux COACHBLX KOHIMUHECH-
MANLHBIX 6000eMAX, 300102UA, 2UOPOOUONO-
2UA, NANCONUMHONO2UA U NANCOHMONLO2UA.

3ayanrxan Kenxwcezaaruesuu Epmaxanos,
oupexmop Apanscrkozo gunruanra TOO «Ka3ax-
CKULlL HAYUHO-UCCAEO08AMENbCKULL UHCINU-
mym pui6no20 xosaticmear» (Apansck, Kasax-
cman). 3anumaemca usyueHuem uxmuon02ulL,
nPpUPOOHbLIX YCN0BULL APANBCKO20 MOPA.

Dunrun Muxaun (Philip Micklin), npogec-
cop 3anaono-Muvuuzanckozo yHueepcumema
(Kanama3sy, CIIA). Hayunbsie unmepecs. c6:-
3amnel ¢ 2eoepagueli u 2udponozuel.

Hzops Céemo3zapoéuu IINOMHUKOE, KdaH-
oudam OUON02UHECKUX HAYK, CIMAPUuLull Ha-
YuUnbLL cCOMPYOHUK 300/102UHECKO20 UHCINU-
myma PAH. Cneyuaaiucm 6 06aacmiu 300-
ZA02UU, 2UOPOOUONO2UU, NALEONUMHOTLO2UL
Apansckozo mopa u 0py2ux COACHbvLX 6000-
eMo8 cyuLu.

a7 U3 TaHATOIIEHO30B, YTOOBI NPOCIEAUTb U3MEHE-
HUA B (payHE PAKYIIKOBLIX PAKOOOPA3HBIX MO MEpE
pocTra coneHocTu. McCnesoBannuch BRICIIAA BOJAHAA
PACTUTENBHOCTD, (PUTOILUIAHKTOH, NEPBUYHAA IIPO-
JYKIUAA U CONEYCTONYMBOCTh HEKOTOPBIX OECIO3BO-
HOYHBIX. M3y4anach IUPOJAOTrUs ApaJbCKOIO MOpH,
B TOM YHCJIE C UCIOJb30BAHUEM METO/IOB MATEMATHU-
YECKOTO MOJENUPOBAHUA. BO Bpemsa 3KCNEAUIUHA
NPOBOJMINCH CHEIUANBHBIE MAJEOTUMHOIOTUYEC-
KHE UCCIIEOBAHUS.
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B 2009 1. 10 MHULIMATUBE U [IPU y4dCTUH J1aOOpa-
TOPHUHU COTTOHOBATOBOAHOM I'MIPOOUOJIOTHH ObLIIA OP-
IAHU30BAHA MEXAYHAPOJHAsA KOH(EpeHUUsd «Apas:
NPOIIIOE, HACTOAIEE U Oyaymee. /IBa BEKA UCCIENO-
BAHUI APAJIbCKOT'O MOPS».

300J0TMYECKUN UHCTUTYT U J1260PATOPUSL COJIO-
HOBATOBOAHOM THJPOOUOIOTUH PETYAAPHO MOLHUMA-
JIX BOIIPOCHI COXPAHEHUA U BOCCTAHOBIEHUA 6HUOPA3-
HOO06Pa3usd U 6UOPECYPCOB APATBCKOTO MOPS HA Pa3-
JIMYHBIX MEX/YHAPOJHBIX (POPYMAX U KOH(PEPEHIIUAX.
Tak, B 2017 r. npu nojaepxkke Cekperapuara Mexmnap-
JaMeHTCKOoU accambnen CHT B pamkax VIII HeBckoro
MEXKAYHAPOJHOIO 3KOJOIMUYECKOTO KOHIPEcca ObLI
OpPTaHU30BAH CIIELMUAJIbHBIA KPYIVIBINA CTOJN «COBpE-
MEHHBIE TPOBIEMBI U BO3MOXKHOE OyAyIee ApanbCKO-
I'O MODPsI».

B mpomnoM ApasbCKOE MOPE OBIIO BTOPBIM IO BE-
nuyuHe nocnae Kacnua KOHTMHEHTAJIBHBIM O€CCTOY-
HBIM COJIEHBIM BOZOEMOM. 10 IIOmAaAu BOJHOIO 3€p-
KaJIa OHO YCTyIaso ToJabKO Kacriniickomy Mopio, Benn-
KUM AMEPHUKAHCKUM 03€epaM U 03.Bukropus. Apai pac-
MOJIOKEH B MYCTBIHHOM 30HE Cpepnelnt Asuu — B Ty-
PAHCKON HU3MEHHOCTH, Y BOCTOYHON KPOMKHU IIJIATO
YeropT, Ha Tepputopun Kazaxcrana u Y30ekucraHa.
CeBepHBIA U 3ana/HBIA 6€pera 03epa — B OCHOBHOM
BBICOKHE U OOPBIBUCTHIE, I0KHBIH 1 BOCTOYHBIN — HU3-
Kue. B Apast Bliajaor TOAbKO ABE peku — ChIpAapbs HA
CEBEPO-BOCTOKE M AMy/Iapbs HA Iore. Ilnomaab BOJO-
CcO0pHOro 6accerHa 03epa MPEBBIMAET 2 MITH KM® [2].

B ApanbCKOM MOPE BBIJIENAIOTCA /IBE IJIABHBIE YdC-
TH: MEHDINAA CeBepHas — Manoe mope (Manbiit Apain)
n 6onpmag 10XHaA — bBoabmoe mope (Bonbmoi
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Apanbckoe mope go 1960-x ropos.

Apain). B npouuiom ux paszjenst o.Kokapai, a CBA3bI-
BAJX JiBA IIPOJIMBA: HA 3aIaJe OCTPOBA — Y3KUI
1 MEJIKOBOJHBIN Ay3bl-KOKapai, 2 Ha BOCTOKE — IIU-
poxul u raybokunt nponus bepra. boabmoit u Ma-
JIBIA Apall, B CBOIO OYEPE/b, BKIIOUAIOT B ce6s IO He-
CKOJIBKO MEHBIINX KOTJAOBUH. IIpn Takoi Mopdono-
MU BIAJUHBL [2] CHUXXEHUE YPOBHS BOJBl IIPUBEJIO
K TPEBPAIEHUIO NPEX/E €JUHOIO 03€pa B IPYIIY
OCTATOYHBIX BOJOEMOB, YaCTh KOTOPBIX MOXKET
B aJIbHENIIEM IIOJHOCTBIO BEICOXHYTb.

Ha npOTAKEHUU HECKOJIBKUX BEKOB, BIIOTH JO
1960-X TO/IOB, COCTOSTHHE APATBCKOTO MOPS OCTaBa-
JIOCh YCJIIOBHO-CTA0MIBbHBIM. B KOHIIE 1950-X €ro ypo-
BEHb HAXO/JUJICA HA OTMETKE +53.4 M HaJ yp.M., IJIO-
mans gocturaia 67499 km? mpu o6beme Bojiel 1089 km?
u cpenneit ray6oune 16.1 m [2]. [Inomase Manoro Apa-
ma coctaBisaaa 6118 km? o6beM — 82 KM’, CpeHsis
ryouHa — 13.5 M, MakcuManapHasg — 29.5 M. B HEM BbI-
JEJIAINCH TPU KPynHbIX 3a1uBa ([llepuenko, byrakosa,
Bosnpmont CapblyeraHak) U HECKOJIBKO HEOOJBIIUX.
[Tnomans Bombmoro Apama cocrasmsina 61381 kw2
o6beM — 1007 kM?, cpeanss rnyouna — 160.5 M. TsHy-
mascs C 10ra Ha CEBEP MOABOJHAA I'PAAA A€IUT Bonb-
oM Apas Ha 11y6OKOBOJHYIO KEI00006pA3HYIO 3a-
[14/IHYIO 4aCTh, HAUOOIbIIA ITIYOUHA KOTOPOU JJOCTH-
raiga 69 M, U OGNMIMPHBIN BOCTOYHBIN HACCEHH C MAKCH-
MaJIbHOH TyOUHOHN 28 M. Bonbmoil Apan BKIOYal
B €051 HECKOJIBKO KPYIHBIX 3A1UBOB — Tme-bac, Yep-
HbIIIEBA, ApKUOal, MyHAKCKUI 1 [ KUATBIpOAC.

ApanbCKOE MOPE OBIIO CONTOHOBATOBOJHBIM BOJIO-
€MOM CO CpeJHEN CONEHOCTHIO BOJ 10.3%o. Ero Bosibl
CUJIBHO METAMOP(PUZUPOBAHBI — UX COJIEBOI COCTAB
CYIECTBEHHO OTIMYAECTCA OT OKEAHUYECKOro. Jloms
JBYXBAJIECHTHBIX HOHOB (TUJPOKAPOOHATOB, KAJIbLIU,
MArHus U CyJb(paTOB) CYHECTBEHHO MOBBIIIEHA OT-
HOCHUTENBHO OJHOBAIEHTHBIX (HATPUA U XJI0PA). DTO
OOYCIIOBJIEHO COJIEBBIM COCTABOM CJIa0OMMHEPAIU-
30BAHHBIX BOJ| BIAJAIOMUX B HETO pEK, IJ€ JA0Jd
JBYXBAJCHTHBIX MOHOB TOXE IIOBBIIIEHA [2].

O6beM BOJIBL B APAJIBCKOM MOPE U, COOTBETCTBEH-
HO, €r0 YPOBEHb U IJIOMIAJb ONPEAEIAIOTCS BOLHBIM
6anancoM. Ero npuxo/jHas COCTABIAIONAd CKIA/IbIBA-
€TCA M3 PEYHOI'O CTOKA, ATMOCKHEPHBIX OCANKOB,
4 TAKKE NMPUTOKA MOA3EMHBIX BOJI, 4 PACXOJHAA — U3
HMCHAPEHUSA C TOBEPXHOCTU BOJAHOI'O 3€PKaIa U (PUIIb-
Tpaluy BOJ B 6epera u AHo [2-5].

[7TaBHBIN UCTOYHUK BOABI /11 ADAJIBCKOI'O MOPS —
3TO CTOK AMynappu u Ceipgapbu. OH 11eIuKOM (Hop-
MUpPYETCs B ropax, Ha Taub-llane u [Tamupe. O6e pe-
KM UMEIOT CHET'OJICJTHUKOBOE MUTAHUE, U UX BOJHBIC
pecypcehl OLEHUBAIOTCA IIPUMEPHO B 75 U 37 KM’/TOJ
COOTBETCTBEHHO. OOBEM JOCTUTAIOUMIETO MOPS peEU-
HOTO CTOKA 3aBUCHUT OT 3aI1ACOB BOJBI U CHETA B TOPAX
K Ha4aJly CHETOTAAHUA, IOTEPh Hd PABHUHHOM y4aCT-
K€ U3-34 UCNAPEHU U (PUIBTPALUH, 4 TAKKE OE3BO3-
BPAaTHOT'O U3BATHS PEYHOM BOJBI, INIABHBIM 0Opa3oM
HA HY)K/[Bl OPONIaeMOTo 3emezenus. B 1911-1960 rr.
CYMMAapHBIN PEYHOU CTOK B ApaJl B CPEJHEM COCTAB-
JST 56 KM?/TOJT WK, €CJTH OTHECTH €ro K MIOMIA M MO-
BEPXHOCTU MOpsA, — 84.7 c¢M. KonnuuecTBo BbIIAAAIO-
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MHUX HA MOBEPXHOCTb APAJIBLCKOIO MOpsA aTMocdep-
HBIX OCaJKOB HeBenuko. B mepuop 1911-1960 rr.
B CPEJHEM 34 I'OJJ OHO COCTABJIAIO BCEI'O IULIb 13.8 CM.
Ha/ieKHBIX JAHHBIX O MOJ3EMHOM CTOKE HET, HO OOJIb-
MIUHCTBO UCCJIEJOBATENEN CUUTAET, YTO OH HEBEIUK,
U IIPU PACYETE BOAHOIO OANAHCA ETO HE YUUTBIBAIOT.
Hcnapenue ¢ TOBEPXHOCTU Apasa MHOI'OKPATHO IIpe-
BBIMAET KOJMYECTBO BBHIMAJAOMUX ATMOCHEPHBIX
0caikoB. B 1911-1960 I'T. OHO COCTABIANO B CPEIHEM
100 cm/rog. @unasrpanus BOJ MOPs B I'PYHT, 110 CyILIe-
CTBYIOIIMM OII€HKAM, HEBEJIUKA [2].

YpoBeHb APANTBECKOTIO MOPSA HUKOT/JA HE OCTABAJICA
CTa6uAbHBIM. OH UCIIBITBIBAET KOJIEOAHUS PA3JIUYHON
NEPUOANYHOCTH. [IpUpPOAa MHOTOBEKOBBIX, BEKOBBIX
1 MHOTOJIETHUX ITUKJIOB U3MEHEHUS YPOBHS CBSI3aHA
C COOTBETCTBYIOIIUMHU IMKJIAMH H3MEHEHUA CTOKA
Amypapseu u Ceipgapbu. CE30HHBIE KONEO6AHUA YPOB-
HA BBI3BIBAIOTCSA U3MEHEHUAMH COOTHOUIEHUI MEXKIY
COCTABIAIOMUMU BOJHOrO 6ananca. B 1911-1960 rT.
COXPAHATIOCHh IIPUMEPHOE PABHOBECUE, U MHOI'OJIET-
HHE KOJEOAHUS CPEJHETOJJOBOTO YPOBHSI APAIbCKOTO
MOpPS OKOJIO OTMETKHU +53 M He npeBblmanu 1 M npu
CE30HHBIX Kosnebanuax B npejgenax 0.25-0.35 M [2].

Bananne Ha pedyHON CTOK OKA3BIBAIU U 3EMJIE-
JENbYECKUE IMBUIM3ALMNU, BEAb YKE C APEBHOCTHU
6acceitnpl AMygappu U CeIp/lapby ObIIA pAOHAMU
pa3BUTOrO OpomaeMoro semiaejgenusd. OHO BO3ZHUKIIO
Ha AMyJJapb€ OKOJIO 3 TBIC. JIET 0 H.3., 4 K AHTUYHOMY
BpeMmeHu (IV B. 10 H.3. — IV B. H.3.) uppuranus 6su1a
MHUPOKO PACTIPOCTPAHEHA VKE HA 06EUX peKax [6].

®ayHa CBOOOJHOXHUBYIIUX OCECIO3BOHOYHBIX
ApanbCKOro Mops HacuuThiBajaa He MeHee 200 Bu-
JIOB, HEKOTOPBIE U3 KOTOPBIX OBLIN BCEJIEHBI TIOJbMU
CIIENUANTBHO WM ClydaiiHo. IIpe-
obnafann BUABL, HACEIAIOINAE
TAaKXe NpeCHbIE BOABL. KpoMe HUX
B Apane XWUIU MOPCKHUE BHUJDI,
IIPEJCTABUTEIN COJTOHOBATOBOJ-
HOH KAaCNIUICKON (PayHBI U BUJHI,
XApAaKTEPHBIE I (PAYHBI OCOJIO-
HEHHBIX KOHTUHEHTAIBHBIX BOJIO-
€MOB apujHOi 30HH [7-10]. Ux-
THO(payHa Apaja ObUIa IPEACTAB-
JeHa 32 BUAAMHU, U3 KOTOPBIX
18 — abopureHHbIE NPECHOBOJ-
HblE, 4 OCTAJIbHBIC 14 (Kak npec-
HOBOJHBIE, TAK U MOPCKUE) — OBI-
JI1 BCEJEHBl 4€JI0BEKOM B XX B.
Bce Buabl pblO, MMEBIINE 3HAYC-
HHE KaK OOBEKTBHl PbIOOJIOBCTBA,
6111 IpecHOBOAHBIMU [11, 12].

Ha Apane pa3BuUBajOCh IpoO-
MBIIIUIEHHOE PBI6OJIOBCTBO. Mope
CIIY’)KMJIO BAXKHOU PErMOHANBHOMN
TPAHCIIOPTHON apTepueit. B yeib-
TaX pEK OBIIM PA3BUTHI 3EMJICTIE/INEC
1 KUBOTHOBOJCTBO, OXOT4 U 3BE-
PONOBHBIA MPOMBICEJ, B HOJBIINX
06'bEMAX BENACh 3aTOTOBKA TPOCT-
Huka 4, 13).

CoBpemeHHOe BbiCbixaHUe ApanbCKOro mopsa
U ero nocnepcTBUA

32 CBOIO UCTOPHIO ApaJl IIEPEXUI HE OJHY perpec-
CUI0. BpeMeHaMu ero ypoBeHb 3HAYUTEIbHO CHUKAII-
€ ¥ OCTABAJICA HU3KUM Ha NPOTAKEHUU HECKOIbKUX
CTOJIETHI. Bce mpouuible perpeccuu, Kpome coBpe-
MEHHOM, CTAHOBUJIMCH PEZYIbTATOM YACTUYHOI'O WIN
JlaXe TOJIHOI'O MOBOPOTA AMY/apbU OT Apaja Ha 3a-
naj B Kacmumckoe Mope 10 €€ JPEBHEMY PYCIy — Y3-
6010. TI0o mpomeCTBUU BPEMEHU PEKA BO3BPAIANACh
00paTHO B Apas, 1 OH BOCCTaHAaBANUBAJICA. [lepBOHA-
YaJbHO AMY/A4pbsA MEH:AJNA HAIPABJIEHUE IO €CTECT-
BCHHBIM NIpUYMHaAM. HO ¢ mosBieHUEM 3eMIIE/iC/IbYe-
CKUX LUBUJIM3ALUUNA U PA3ZBUTUEM OPOIIAEMOIO 3€M-
JIe/le/INA U3MEHEHUE TEUEHU 3TON PEKU MOIJIO IIPO-
U30UTH U U3-32 JCATEIbHOCTH JIIOJICH, CO3/TaBABIINX
HPPUTAUOHHBIC CUCTEMEL [3, 5, 6, 14].

[Tocnenuaa perpeccus Apana NPUXOAUTCA HA
XIII-XVI B.; TOrz1a YpOBEHD Malal HE MEHEE 4YeM Ha
24 M. O6 3TOM CBUZIETENBCTBYIOT HE TOIBKO UCTOPH-
YECKUE 3AIUCH, APXEOJIOIUYECKUE TAMATHUKU U CO-
XPAHUBIIUECH HA AHE APAJIBCKOI'O MOPSA IIHU CAKCAy-
JIOB, HO U CJIEABI IPEBHUX PEYHBIX pycei. [Ipuannoi
BBICBIXAHUA MOPA CTAJI NOBOPOT AMyapbpu B Kacnnii.
DTO 6BUIO BBI3BAHO PA3PYIIEHUEM OPOCHUTENBLHBIX
CUCTEM MOHI'OJAMH, BTOPIMUMUCA B LIEHTPANIbHYIO
Azuio B XIII B. HO moTOM peka MOBEpHYIA OOPATHO
B ApaJ, OH BOCCTAHOBWJICS, U /1O Hadana 1960-X ro-
JIOB KOeOaHUA YPOBHS He npepblmanu 4-4.5 M. B oc-
HOBHOM OHH OBIJIN CIEACTBUEM U3MEHEHUI KINMATA,
BO3MOXHO, HEKOTOPOE BIUSAHUE OKA3bIBAJIA U UPPU-
rauud 3, 5, 14].

OcTaTku CpeiHeBEKOBOrO 3aX0pOHEeHMs Ha obcoxiwem aHe bonbuworo Apana.
®oto WU.C.MnoTHMKOBA
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CpenHeBekoBas kepamuka Ha obcoxwem gHe bonbworo Apana.

®oto N.C.MnotHMKOBA

CoBpeMEHHAs perpeccus ApaJbCKOro MOps HA4a-
mack B 1960 r. Ha 10T pa3 oHa 6bUId BHI3BAHA OJ[HUM
TOJIBKO COKpallleHUuEM CTOKa AMyaapeu u Crlpgapbu
B PE3YJIBTATE 3200pa UX BOABI HA opomenue. [Ipexae
HU3BATHE BOJBI HE MPUBOJUIO K MACIITAOHBIM perpec-
CcHUAM MOPA [2] 651aro/iaps CYIIECTBEHHOMY BO3BPATHO-
MY CTOKY C OPOIIAEMBIX MOJIEY U IPYTUM KOMIIEHCUPY-
10muM (PakTopaM (COKPAIEHUIO OTEPDh HA TPAHCIIU-
pPALUIO BOAOMIOOUBBIMU PACTEHUSAMU B HU30BbAX PEK

MenbHUYHBIN epHOB Ha o6coxwem aHe bonbworo Apana.

®oto N.C.MnotHMKOBA

U JeNBTaX, CHIKEHUIO UCIAPEHUA
13-32 YMEHBIICHUS BECEHHUX Ia-
BOAKOB). Ho ¢ navana XX B. IUIO-
M3y OPOLIAEMBIX 3E€MEb BBIPOC-
nu 6oJiee 4eM B /IBA Pa3a, U TaKad
KOMIIEHCAIUA CTaad HEJAOCTATOU-
HOH. PaBHOBECHE HAPYIINIOCH. DTO
IIPUBEJIO K PE3KOMY YMEHBIIECHHUIO
CTOKA PEK B Apai [3, 15], o6pa3osa-
HUIO JIePUIIUTA BOJHOTO OanaHCa,
OBICTPOMY MAJEHUIO YPOBHA, CO-
KPaIeHUIO IIJIOIAZAU MOPA U POCTY
€r0 COJIEHOCTH.

B 1990-x rojgax pocr KoJaude-
CTBAa OC4/IKOB B I'OpaX U HEKOTO-
pO€ COKpaleHUue U3BATUS BOJIBI
YBEJIUYUIN OOBEM PEYHOIO CTOKA
1 CHU3UIN JeUIUT BOJHOIO 6a-
JIAHCA MOPS, 3aMEJJIUB TEM CAMBIM
ero seicbixanue. B 2000-2001 rr.
CIYYUIACh CUIbHAA 34CyXd, U TOT-
JlA CTOK PEK B CPEJHEM COCTABUI
OKoJIo 2 kM’/roa. B 2002-2010 rT.
CTOK CHOBA YBEJIMYUICH, U Jedu-
IUT BOAHOTO OalaHCa 3HAYHUTECIb-
HO cokparuics [15].

Bricpixanue ApanbCKOTO MOPsA IPUBEJIO K CEPb-
€3HBIM HETATUBHBIM IOCHEACTBUAM g BCEH €TO
(payHbl. B pes3ynbrare NOBBIMIEHUA COJEHOCTU B HEN
[IPOU3OIILIN 3HAUYUTENbHbIEC U3MeHeHuU [9, 10]. [Tep-
BBIMU HCYE3NN PA3HOOOPA3HBIE BUJBI NIPECHOBOJ-
HBIX 6ECIO3BOHOYHLBIX, 4 3dTEM U COJOHOBATOBOJ-
Hbple Kacnuiickue suabnl. K konny 1980-x rojos
B 4PaJbCKOM BOJAE MOTJIU KUTb TOJBKO MOPCKHUE
U JPYTUE COJEBLIHOCTUBBIE BUJIBL.

[TpOMBIIIEHHOE PBIOOTOBCTBO
Ha ApaJbCKOM MOpE IPEKPATHU-
JIOCh B Hauvase 1980-X romos: ucC-
4Ye3/Iu MPECHOBOJIHBIE (A00PUTEH-
HBIE U BCEJIEHHBIE YEIOBEKOM) PBbI-
Obl, COCTABIABIIME OCHOBY IIPO-
MbICTA. B cocTaBe MXTHO(DAYHBI
OCTAJIMCh TOJBKO HE UMEIOIHE
IIPOMBICIOBOTO 3Ha4yeHuUsd abo-
pUTE€HHBIE PBIOBI — €pII U JIEBA-
TUMIJIAS KOJIOUIKA, 4 TaKXe MOp-
CKHE BCEJIEHIBI — CATdKa, ATEPUHA
1 HIECTb BU/IOB OBIYKOB. B nepuoj
¢ 1979 no 1987 r. B Apan Bcenunu
CIIOCOOHYIO KUTb U PA3MHOKATHCS
IIPU BO3POCIIEH COJIEHOCTU Yep-
HOMOPCKYIO Kambany-raoccy [11],
1 OHA Ha JOJIrO€ BpeMd CTana
€JUHCTBEHHBIM OO'bEKTOM PBIOHO-
I'O MPOMBICIIA.

Bo Bropoi nonosuHe 1980-x
IOoJIOB CTOK AMYZApbU IOYTH HE
JOXOJIUI /10 ApanbCKOro MopH,
1 (PAKTUYECKU €TO MUTAIH TOJIbKO
BOABl CeipAapbu. Tak Kak MOCTYII-
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OcTaTkm CpeaHEeBEKOBOro CakcaynoBoro jieca Ha obcoxwem aHe bonbworo Apana.

JIEHUE PEYHOI BOABI U ATMOC(EPHBIX OCAJKOB B Ma-
JIO€ MOPE€ IIPEBBIIIAJIO UCIIAPEHUE C €I'0 IOBEPXHOCTH,
BOJIA U3 Manoro Apana, noka Apai OblI €JUHBIM, T1O-
crynana depes3 npoaus bepra B bosbmoin Apain.
K 1987 1. ypOBEHb MOPA CHU3UIICA JO OTMETKH +40 M,
NIPOJIMB MIEPECOX, U MOPE PA3AENMIOCh HA [1BA TEPMU-
HQJIBHBIX OCTATOYHBIX BOJOEMA, PA3IUYAIOIUXCSA CBO-
UM THJPOJOTHYECKUM pexuMOM. O6mas MIoMmaab
ApanbCKOro MOpS K TOMY BPEMEHU COKPATHUIACH /IO
60% OT UCXOJAHOM, BOABI OCTABAIOCH TOIBKO 33%,
CpeiHss COEHOCTh BO3POCaa 10 30%o [16].

C paspenenueM Apajna najeHue yposHs Mayioro
MOPS IPEKPATUIIOCH, 4 BBICBIXaHUE Bonbmoro Apana
IIPOJOJIKAJIOCh, U €0 YPOBEHb CTAJN €IIE HUXKE.
B 1990 r. npu BeceHHEM yBeNIMYEHNU CTOKA ChIpJapbu
ypoBeHb Majioro Apaa nogHAJICs, M HA4aJICA [IEPEIUB
BOJIBI B BOJIbIIOE MOPE MTOBEPX €CTECTBEHHOM NIPErpa-
JIbl B IIEpecoXIeM nposuuse bepra. OTa Boja BHIMbLIA
OTJIOKEHMUS, 3ANOIHABIINE OBIBIIUHN CYZOXOJHBIN Ka-
HaJI B IIPOJIUBE, U HA 3TOM MECTE C(POPMUPOBAIOCH
pycio. I'pyHTH HA JHE NPOJUBA HEYCTOUYUBBI K Pa3-
MBIBY, IO3TOMY BO3HHUKJIA BEPOATHOCTD JATbHENUIIETO
yray6aeHua pycad U pa3pylnieHnus eCTECTBEHHON IIpe-
I'Pagbl. DTO CO3/4ABAIO ONACHOCTb BO3OOHOBJICHUS 11~
JeHusd yposHs Majoro mops [15-17].

B 1991 r. cOTpyAHUKU 126OPATOPUN COTOHOBA-
TOBOJJHON TUAPOOUOTIOTUM COOOIMUIN 0O 3TOU
OMACHOCTHA MECTHOM AJMUHUCTPALUU U NPEIOKHU-
JIX IEPEKPBITH CTOK BOABI U3 Manoro Apana IjaoTHU-
HOI, 4TO MO3BOJMJIO OBl NOBBICUTh YPOBEHDb U CHU-
3UTh COJIEHOCTDb 3TOI'0 OCTATOYHOrO BojoeMa. [Ipa-
BUTENbCTBO Ka3axcraHa MIOAAEPKAIO 3TO NPELJIO-
JKeHue, M B 1992 1. B caMO¥l MEJNKOM 4aCTU NMPOJTUBA
bepra 6pu1a nocrpoeHa 3emusiHad gamba [18]. Vpo-

®oto H.B.AnaguHa

BeHb Masoro Apajna BBIPOC 60j€e yeM Ha METP, OC-
TAHOBUJICSA POCT COJIEHOCTH, U 4YEPE3 HEKOTOPOE
BPEMS HAYAIOCHh €€ TMOCTENEHHOE CHUKEHNUE. BHOBD
34IIOJIHUIACH BOJOM I0’KHASA Y4ACTh BBICOXIIETO 3AJIH-
Ba Bospmoi Capblueranak, 6mlia IpegoTBpalieHa
OIIACHOCTDb OTYJICHEHUSA 3a1uBa byrakosa [17].

K cokaneHuIo, IOTUHA 0Ka3aJ1aCh HEAOCTATOYHO
MPOYHOU, K TOMY K€ OH4 HE UMENA BOJOCOHPOCHOTO
YCTPOUCTBA JJISl IPOIMYCKA U3JIUIIKOB BOJBI TP KC-
TPEMAJbHBIX IOBBIIEHUAX YPOBHA Masoro Apaina.
JamO6y He pa3 IpOPBIBAJIO, U NPUXOAUIOCH €€ BOC-
CTAHABINUBATD. TaK MPOAOIKANOCH /10 anpens 1999 .
KOT/1a YPOBEHb BOJIbl IIPEBBICUI OTMETKY +43 M (T.€.
MOJHAJICA BbIIIE IpebHA AamMObl). Bo Bpemsa mTopMma
MJIOTHHA OBLIA MPOPBAHA U OYEHb CUJIBLHO pa3pylle-
Ha. Ha aToT pa3 peMoHTHPOBATH €€ He cTanu [17, 19].

Bckope 1o peneHuio npaBuTenbCcTsa Kazaxcrana
B paMKaX nporpammbl «KOHKpETHBIE JEHCTBUA IO
YAYUIIEHUIO 3KOJIOTUUECKON OOCTAHOBKU B 6acCeiiHe
ApanbCKOro MOpS» HA4YANIACh PEANU3ALUSL IPOEKTA
«Perynuposanue pycna pexu ColpJapbd U CEBEPHOU
4aCTU ApanbCKoro Mopsi». Torjga B mponuse bepra Ha
MECTE NMEPBOM JAMOBI BO3BEIN HOBYIO KAIIUTAIbHYIO
IUIOTUHY, Ha3BaHHYIO Kokapanbckou. IlepBoHadaIb-
HO HAMEUAJIOCh NOJAHATH YPOBEHb Manoro Apana o
OTMETKM +47 M, 4TO MO3BOJUIO OBl NOCTPOUTH
B 1ponuse Ay3bpl-Kokapas JOIOIHUTENIbHOE BOJOPE-
T'YIUPYIOLIEE COOPYKEHUE I ITOJJAUU BOJBI B 3411a/1-
HYIO 4aCTh Bonbmoro mopsa. OJHAKO OTPAHUYHUIUCD
OfHOU 60Jiee HU3KOM MIOTUHON B mponuse bBepra,
MO3BOJIAIONIEN TOBLICUTh YPOBEHb 3aPEIYIHUPOBAH-
HOr'O0 Mayjoro Mops TOJBKO O OTMETKH +42-43 M.
[1oTHHA COCTOUT U3 1aMOBI IPOTAKEHHOCTBIO 13 KM
¢ 6ETOHHBIM BOLOCOPOCHBIM COOPYKEHHUEM. PaboThl

OPHUPOTA N9 « 2017




TMAPOJIOrUS CYWMU, BOAHBIE PECYPCHI, TMUAPOXUMMUSA

Kokapanbckas naoTtuHa.
www.google.com/earth

3aBEPMMINCDH B aBrycre 2005 I, ¥ yKe K MAPTy CIefy-
IOEro rofid ypoBeHb Manoro Apana NmOAHAJICA 10
IIPOEKTHOU OTMETKHU +42 M [19].

[Mocne cospganus KOKapanabCKOM IIOTUHBL YPO-
BEHb Maysoro Apana CTaGUIN3UPOBANICH, COTEHOCTD
NPOJOJIKUIA CHWKATHCA, M MOCTEIEHHO OH CHOBA
CTaJI COTOHOBATOBOAHBIM. CETO/IHA €r0 CpefHsAd CO-
JICHOCTDb YK€ ONYCTHJIACh HIDKE YpOoBHS 1960-X ro-
JOB [9]. 3HAYUTENBHOE CHUKEHHUE COJIEHOCTH U 00-
Pa3oBaAHUE CUILHO OIPECHEHHOM 30HBI OKOJIO JIC/Ib-

Thl CBIp/IAPbU CEJ1AJI0 BO3MOKHBIM OOpPAaTHOE €CTe-
CTBEHHOE€ BCeJcHUE B Majoe MOpE MHOI'MX BUJIOB
NIPECHOBOAHBIX U COJOHOBATOBOJHBIX 6ECHO3BO-
HOYHBIX [9, 20], 2 TaKXe PbIO, BHINIABIIUX U3 €TO (ay-
HBl H3-32 OCOJIOHEHHUA. DTO BHUJBI, OOUTAOIMUE
B ChIpAApbeE, €€ HU30BbAX U CBA3AHHBIX C HEN 03€PaX,
WJIN K€ BUJBI OECIIO3BOHOYHBIX, KOTOPBIE UMEIOT I10-
KOSAIMIMECA SiI1a, CHOCOOHBIE ONTO COXPAHATD JKU3-
HECNOCOOHOCTh. CTa0 BO3MOXKHBIM BO3BpalllcHUE
B Masblil Apal U NPOIBETAHUE IIEHHLIX A00PUTEH-
HBIX TIPOMBICTIOBBIX NMPECHOBOAHBIX BUAOB pbIO [11],
TAKUX KaK CyJaK, Ca3aH, JIEN, BOOJIA, a4 TAKXKE pAfA
APYI'UX, 4TO MMO3BOIUJIO BO3POJUTD PBIOHBINA IPOMBI-
cen. C ApYyrod CTOPOHBI, CUJIBHOE CHUXKEHHUE COJIE-
HOCTU CTAHOBUTCSA HEOMATONPUATHBIM I IIPEXK/AC
MHOT'OYHCJIEHHBIX IPEACTABUTENECH MOPCKON (PAyHBI
U COJEeTI0OUBBIX BU/IOB.

Curyanua Ha bonbmom Apane coBceM uHad. I1o-
cie OTAeNeHnd OT Masmoro Mops BBICBIXAHUE U POCT
COJIEHOCTH 3/,€Ch HE TOJIBKO IIPOJOJIKUINCD, HO U YC-
kopunuck. Ocenpio 2009 r. bosbioit Apan pasaenui-
Cd HA TPU OCTATOYHBIX BOJOEMA — 3anafgHbId U Boc-
TOYHBIN OacCeHHBl U ObIBIIKH 3anuB Tme-bac. Ypo-
BEHb 6oJjee TayoboKoro 3amajHoro 6acceiHa ynan
K TOMY BpEMEHH Ha 26 M, a4 COJIEHOCTb €0 BOJBI IIpe-
BbicuId 100%0. BOCTOUHBIN XX€ NMPEBPATUIICS B MEJI-
KOBOJIHBIN BoJoeM. ETo ocojioHeHHe IO O60JIEe BhI-
COKHMMM TEMIAMH, U COJIEHOCTb MOIJA INPEBLIIATDH
200%o [21]. Oxupanocs, 4ro 3a jgero 2010 1. Bocrou-
HBIA BOosIbIION Apasl MOJIHOCTBIO BBICOXHET, HO OKa-
34BIIMICA TOIAA 3HAYUTEIbHBIM CTOK AMYZApbU
BHOBb HAIIOJIHUJI €I'0 BOAOM, U C TOI'O BPEMEHU OH
WIM YMEHDbUIAJICA, WIN YBEIUYUBAJICA B CE30HHOM
puUTME, CBA3AHHOM C I'OJJOBOU JUHAMHUKON PEUYHOTO
CTOKa [3, 19].

Mexnay BocTtoyHbIM Bonbmum ApanoMm M 3amaji-
HBIM BosbmuM Apanom Ha cepepe 06pa3oBaiCd MPo-
JIUB, Y€EPE3 KOTOPBIM MOXET UATH BOLOOOMEH. B mep-
BOM jecarwieTun XXI B. IPOUCXOJUI 3ATOK 6Hoiee
IJIOTHBIX U COJEHBIX BOJ M3 BOCTOYHOTO 0Oacceil-

Bogoc6pocHoe yctpoitcteo Kokapanbckoi nnotuHel netom. CTok Bogbl M3 Manoro Apana oTcyTcTByeT.

®oto WU.C.MnoTHMKOBA
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HAa B 3aIaJHBII, I/[€ OHU OIYCKa-
JIUCh B IPUAOHHBIN CIOH. DTO BE-
JIO K BEPTUKAIBHON COJICHOCTHON
crparudukanuu soj. Kpome tToro,
OUYEHDb CYIIECTBEHHO M3MEHMIICH
Ia30BBIA pPEXUM 3anaJHOIO boJib-
moro Apana. Kuciopopocojep:xa-
MU CION OTpaHUYEH INYOUHAMU
no 15 m. Huxe copepxanue pac-
TBOPEHHOTO KUCJIOPO/a OBICTPO
CHMKAETCA, Tnyoxe 20 M OH yXKe
OTCYTCTBYET — TaM (POPMUPYETCA
30HA dHOKCHUHM, BOJA HACBIIAETCS
CEpPOBOJOPOJOM, YEIO paHEE HE
Ha06JII0/1AJIOCh. B X0/1e BBICBIXAHUSI
Bosbmoro Apana pocT MUHEpPaA-
JU3ALUU €TO BOABI BEN K U3MEHE-
HUIO €€ MOHHO-COJIEBOT'O COCTABA.
[TocienoBaTeNbHO TPOUCXOJUIO
ocaxaeHue KapOboHATA KaJabLUd,
KapboHaTa MarHus, 'MIca, MUpa-
6unMTa U raauTta. B pesynbrare
JON IBYXBAJIEHTHBIX UOHOB CHU-
3uaach [21].

[Tpespamenue B KoHLE 1990-x rosos Bosapmoro
MOpSl B TMIEPraJMHHBIN BOJOEM NIPHUBEIO K HOBBIM
N3MEHEHUAM B €ro (payHe. Ee U Tak y:Ke HUZKOE BUJO-
BOC PA3HOO6PA3HE COKPATUIIOCH ele cumbHee [10, 16].
Vcue3n0 OOMbIMIUHCTBO NPEACTABUTENCH MOPCKOM (a-
VHBI, COXPAHUIUCh TOJBKO Hambojiee yCTONYHUBBIE
K BBICOKOH COJICHOCTH BU/IbI OECIIO3BOHOYHBIX. VIcues-
1 OCTaBIIMECS PBIObI — OBIYKM, Calaka, aTepUHa
1 Kam6ana. IIpu 3TOM €CTECTBEHHBIM ITyTEM BCEIUINCD
6ECMO3BOHOYHBIE, XAPAKTEPHBIE I (PAYHBI TAKUX BO-
JIOEMOB, B 4aCTHOCTH pavok apremus [10, 16, 22].

3a cyer BOJIbl, CTEKAOIEH U3 Masoro Apana uepes
KOKapanbCKyIO IVIOTUHY HA 10T [10 HAIIPABJIEHUIO K OC-
TATOYHBIM BOJOEMAM BOIbmIOIro ApajbCKOro MOpH,
BO3HUK €llle OJUH BofoeM — LlenTpanbueiid Apan [23].
DTO MENIKOBOJHOE 03€PO, BOCTOYHAA YACTh KOTOPOT'O
NPEACTABIAECT COOOM BOAHO-00J0THOE yrojbe. Cyire-
CTBYIOIME TAM OOMIMPHBIE TPOCTHUKOBBLIE 3aPOCIU
HUCHAPSIOT 00ABUION OOBEM BOJIBL.

LlenTpanbHblil Apan odyeHb HecTtabuneH. Ha nmpo-
TSXKEHUU T'OJJA €T0 IJIOMAAb MEHAETCA. 3UMOU U BeC-
HOM, KOrja cTOK CpIp/lapbu MAKCUMAJIEH U IIPOUCXO-
JAT cO6pOC BOABI M3 Maynoro mopsd, LlenTpanbHbIi
Apan 3HAYUTENBHO YBETUUYUBAETCA B PA3MEPAX, U CO-
JICHOCTb B HEM CHHXKAETCA. B OTAEIBHBIE TO/BI 3TOT
BOJIOEM Jaxe JgocTuraer BocTouHOTrOo 6acceiiHa
Bonpmoro Apajia U ONOJIHAET €I'0 BOJOH, OTTYAA BO-
J1a IO COEAUHUTEIBHOMY KaHAJIy MOCTYIAET B 3anaj-
HbIA Bonpmon Apaj. LleHTpanbHbId APasl MOXKET IIOJ-
XO/JIUTDb U K ObIBIIEMY 3a1MBY Tiie-bac, monouHss BO-
JIOM U €ro.

Bmecre ¢ Bojjort u3 Manoro Mmops B LleHTpanbHbIiI
Apasn BEIHOCUTCS OOBIIOE KOJIUYECTBO IIEHHOH IPO-
MBICJIOBOW pBIOBI. HO COJIEHOCTH HA 3amajie 03epa
CJIIMIIKOM BBICOKA (~70%o) A1 BbUKMBAHMUA TAM HUX-
TUO(AYHDL

noro Apana.

Bogoc6pocHoe ycTpoiictBo Kokapanbckoii nnoTuHbI 3umMoii. MaeT cTok Bogbl U3 Ma-

®oto H.B.AnaguHa

OcTaTtoyHble BofjoeMbl Apanbckoro mops: 1 — Manbit Apan
(ypoBeHb ~42 M, nnowagb 3300 KM?, coneHocTb 6-7 1/n), 2 —
3anagHelit 6acceitd bonblworo Apana (yposeHb ~25 M, niowasb
3120 km?, coneHoctb >150 r/n), 3 — 3anus Twe-bac (yposeHb
~28 M, nnowagb 385 kKM%, coneHocTb 85 r/n), 4 — LieHTpanbHbiit
Apan (ypoBeHb ~27-28 M, niowagb 405 KM?, CONEHOCTb HEno-
CTOsiHHA), 5 — BocTouHblit 6acceiitH bonblworo Apana (ypoBeHb
~26-27 M, nnowaab 974 KM, coneHoctb >150 r/n).
www.google.com/earth
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LeHTpanbHblit Apan B 2015 r. (noka3aH KoHTypom) 1 B 2016 .

byayuwee ApanbcKkoro mops.
Bo3moxHble cueHapuu

Yro oxujaer Apan B Oyaymem? VTBEPXKJIEHHUE, YTO
B XXI B. OH BBICOXHET ITOJHOCTBIO, OUYEHD JAJIEKO OT
UCTUHBL [laxe ecnu CTOK AMyzapbu u CbeIp/lapbu CO-
KPATUTCA 10 HYJIA, UYTO MAJIOBEPOATHO, BCE PABHO OC-
TAHYTCS I'PDYHTOBBIE, TAJIBIE U JOXK/EBbIE BOJBI, 4 TAK-
JKE MOCTYNAIOIMUE C OPOLAEMBIX 3€MEJIb JPECHAXKHBIE.
DTOM BOABI OYAET AOCTATOYHO /I COXPAHEHUSA XOTS
6Bl 4acTu Manoro Apasa u OCTATKA 3aMaJHOro 6ac-
ceriHa bompmoro Apana, KOTOPbIE CTAHYT TMIEPra-
JUHHBIMHU BOJJOEMAMH [3, 23].

g nmoapepxkanug Manoro Apana B €ro COBpeMeH-
HOM COCTOAHUHU (YPOBEHD Y OTMETKHU +42 M, IUNIOWA/b
3200 kM?) IOCTATOYHO B CPEHEM OKOJIO 2.6 KM’/TO]
croka Ceipgapsu. Jomonuureabuo 0.6—-0.7 kM’/rox
pEYHOIT BOABI TPeOYETCA I MOAJEPKAHUA CTOKA Ue-
pe3 KokapanbCKylo MJIOTUHY, YTOOB OOECIIEUUTh HE-
00XOJUMYIO JIJIS1 PETYIUPOBAHUS COIEHOCTU IIPOTOY-
HOCTb. CI€L0BATENbHO, CPEJHEIOJ0BON CTOK ChIpaa-
PbU JJOJDKEH COCTABIAAThL KAK MUHUMYM 3.2-3.3 KM’
Hns nepuosa 1992—-2011 rr. OH OIIEHUBAETCA B 5.9 KM?,
1 3TOTO OO0Jee 4EM JOCTATOYHO AN CTAOMIBHOCTU
Maioro Apana [23].

B o6ospumom OyaymeMm BO3BpalieHUE Apana
K €ro CoCTOsHHMIO B 1960 . KpaiiHe MAJIOBEPOSTHO.
Jaxe ecnu yBEIUUUTh CPEJHEIOLOBON PEYHOM CTOK
JI0 TPEKHUX 56 KM?, TO Ui MOJHOTO BOCCTAHOBJIE-
HuA 03epa norpebyerca npumepuo 100 ner. Ilepsoe
BpEMS, IIOKA CTOK 3HAYUTENBHO MPEBBIMAET YUCTOE
ncnapenue (T.€. UCHAPEHUE MHUHYC aTMOC(EPHBIE
0CaiKM), npouecc oyger uaru 6e1cTpo. [Inomans ose-
pa MOXET yBeau4yuThCca JoO 90% OT ero mioumanu
B 1960 1. mpumepHo 32 40 ner. Ho mo mepe ee pocra
U, CIEAOBATENBHO, MOBBIIEHUS YUCTOTO UCIAPEHUA
1 NPUOIMKEHUS €ro K 0O0bEMY PEYHOTO CTOKA Ha-
[IOJIHEHUE HAYHET 3aAMEIATHC U IPEKPATUTCH C YC-
TAaHOBJIEHHEM PABHOBECHS BOJJHOTO OanaHca [23].

B nepuox 2001-2010 rr. cpejHErojoOBON CTOK
Amypappu 1 CpeIplapby COCTABJIA TOJBKO 11 KM?, T €.
TOJNBKO 20% OT 006BeMa, HEOOXOJUMOTO COTJIACHO
3TOMY CLIEHAPHUIO. EAMHCTBEHHBIN PEANBHBIN CIIOCOO

CYMECTBEHHO YBEJIUYUTH CTOK B ApAJI — KaPAUHAJb-
HOE COKpAIl[€HUE NOTPEOIEHUA BOABI HA OPOLIEHHUE,
JOCTHUramoNee CerogHsa 92% oT COBOKYITHOTO G€3B03-
BPATHOI'O U3BATHUA PEUYHOU BOALL [24]. CymeCTBEHHO
MOBLICUTH 3(P(PEKTUBHOCTb OPOUIEHUS BO3MOXKHO,
HO /g 3TOrO MOTPEOYETCA HE TOJNBKO BpEMH,
HO 1 6onpmue (PUHAHCOBLIE 3aTPaThl. KOoHEYHO,
MOKHO COKPATHUTDH IUIOIA/Ab OPOINAEMBIX 3EMEID,
HO TEM CAMBIM OYZET HaHECEH OOJBIION yiepd KO-
HOMUKE perunoHa. CHUKEHUE MOTPEOIEHUA BOJB HA
opoleHue, 6€3yCI0BHO, ONE3HO, U K 3TOMY HEOO6-
XOJUMO CTPEMUTBCA. HO 3TO MUIIb 4aCTUYHOE pelIe-
HHE NPOO6IEMBI IE(PUIUTA BOJH [3, 23].

KOoHEYHO, TEXHUYECKU BO3MOXKHO IOAABATD BOJY
B Apan wu3-za npezpenos lleHTpanbHOU A3um.
B 1960-1970-x rojgax pa3pabaThIBAJICI MPOCKT Iie-
Pe6POCKH B apaibCKUit 6acceit 10 60 KM’ BOJBI U3
Upthimra 1 O6u. B 1986 T., KOT/a HAYAJbHBIN 3Tam
npoekTa (27 KM?) yxKe ObUI 6IM30K K PEANTU3AINH, ETO
OCYIIECTBJIEHNE OCTAHOBUJIN, TJITABHBIM 0OpPAa30M M3-
32 YPE3MEPHO BBICOKOM CTOUMOCTU paboT [23, 25].
OO6CyX/IeHUE 3TOTO IIAHA MPOJOJLKAETCA, €ro MOJ-
JEPKUBAET PAJL BOLOXO3ANCTBEHHBIX U IPABUTENbCT-
BEHHBIX OPraHU3AL U HE TOJbKO CTpaH LleHTpanb-
HOW A3uu, HO U Poccuu. TeMm HEe MeHEE B 0003pHUMOM
OYAYIEM y 3TOIO IMPOEKTA MAJIO HNIAHCOB H4 OCYIIE-
creiaeHue. Jlaxke ecad OH M OyAeT peanu3OoBaH,
TO ApaJl MONYYUT HAMHOTO MEHbIIE, YeM 326PAHHBIE
13 CUOUPCKUX peK 27 KM’ (U, BEPOATHO, /JAKE MEHD-
mre 15 KM*) u3-3a CyIECTBEHHBIX IIOTEPDb BOJABI HA UC-
MApEHUE U (PUIBTPALUIO B CUCTEME KAHAIOB, €€ IO-
IIyTHOI'O OTOOpA U PACIIUPEHUS Uppuranuu [23].

CymecTBYIOT U IPOEKTHI MEPEKAYKU B APATbCKOE
MOpe BOAbI U3 Kacnus mo ruraHTCKoMy TpyboIpoBoO-
ay. IIpu 3TOM U1 KOMIIEHCALUU NPEAIATAETCS O A-
BaThb ee B Kacnuit u3 YepHOTro MOps IO CHELUATbHO-
My KaHany [26, 27]. DTH IUIAHBl HE MOTYT CUYHUTATHCS
pPEATUCTUYHBIMU M3-32 OTPOMHBIX MATEPUATBHBIX
1 (PMHAHCOBBIX 3aTPAT M TEXHUYECKUX CIOKHOCTEN.
Y1o6b N36€XKATh YBEIUUEHUSA COJEHOCTH APAJIbCKO-
IO MOpPA B PE3YJIBTATE IOAA4YU B HETO COJIEHOU Kac-
MMUICKOM BOJIbI, HEOOXOJUMO €€ ONPECHATD, UTO I1O-
TPEOGYET CTPOUTENBCTBA MOMIHBIX YCTAHOBOK. [l UX

34
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(PYHKIITMOHUPOBAHUS, 4 TAKXKE JIJIS

pPa6OTHl HACOCHBIX CTAHI[UH, CIIO- 2T
COGHBIX TEPEKAYMBATD CKETOIHO :
HECKOJIBKO JICCATKOB KyOMYECKUX 20 1
KUJIOMETPOB BOJIBI HA4 BBICOTY ]
B HECKOJBKO JI€CATKOB METPOB, 48 1
HEOOXO/JUMBl OIPOMHBIE HEPIO- ]
32TpaThl. Jla U 9TO JIENaTh C OCTA- 46

IomuMca paccoiaom? Kpome toro,
HENPOCTBIM OyJeT U OOCIyXKUBA-
HUE TPYOONpPOBOAA, MPOXO/AIIE-

YPOBeHb, M

44-
I'O B OCHOBHOM IIO IyCTBIHHO HeE- 42 /

HaceneHHou Teppuropuu. K romy

e, MoTaJaHue Bojsl U3 YepHOro 40
mopsa B Kacnuiickoe Heu3bexKHO ]
YBEJIUYUT COJNEHOCTb M HU3MEHUT 38 4
WOHHBINH COCTAB BOJ MOCIETHETO, 1 2

YTO, HECOMHEHHO, NOBIHUAET HA
OMOTY YHUKAJIBHOI'O KOHTHHEH-
TAJILHOI'O BOLOEMA.

Bmecre ¢ TeM BeCbMa IIEPCIIEK-
TUBHBIMH MOTYT CYUTATBCS Pa3-
JUYHBIE CLEHAPUU YACTUYHOTO
cnacenusa ApanbCkoro mops. Ilpasurenscrso Kaszax-
CTaHA NPEAINONIATdeT MPOJOJIKUTL BOCCTAHOBIECHHUE
Masioro Apana. [nanupyercs, 4TO YpOBEHb HE BCETO
Manoro mMops, a4 TOJAbKO OJHOM €I0 4aCTU — 3aJIMUBA
Bonpmon CapblueraHak — OYAET NOAHAT JJO OTMETKU
+50 M. 3aJIMB NPEBPATUTCA B BOJOXPAHMIHIIE.
Jns 3TOTO B rOPJE 3AIMBA HYXKHO ITOCTPOUTD IIIOTH-
HY C BOJONPOIYCKHBIM YCTPOUCTBOM U CYJOXOIHBIM
LIUIIO30M. [IJI IOJAauu B BOJOXPAHUWJIHUILE BOJABI U3
CpIp/lapbl HEOOXOAUMO MHPOJIOKUTH CIEIUATBHBINA
IIPOTSAKEHHDBIA KaHAL. BOABI 3a711MBA BHOBb IMOJOUAYT
K ILAPQJIBCKY, ¥ 3TO IIO3BOJIUT CYAdM 3aXOJUTb I10 KO-
POTKOMY KaHAIy B ITOPT [23].

Ecim eXerofHo moJaBaTh B BOJOXPAHUJIHUILE
1 KM® BOJABL, I €I'O 34IIOJHEHUSA MOXKET IOTPE6O-
BaTbCA npumepHo 10 ner, a ecnu 1.5 KM* — IIECTE.
[Torepu BOABI B KAHAIE COCTABAT KAK MUHUMYM 15%
OT €€ UCXOIHOTO 00bEMA, TOITOMY JIJI1 UX KOMIIECH-
CalliM JOTIOJMHUTEIBHO MOTPEOYETCA €KETOJHO 3a-
6uparp u3 Ceipgappu eme okosuo 0.2 kM ITocne 3a-
[IOJIHEHUS BOJOXPAHWIMNINA B OCHOBHYIO 4acTb Ma-
JIOTO Apaia B MEPBOM CJIy4d€ MOKET COPACHIBATLCSH
B cpeaneM 0.5-0.6 KM?/Toji, BO BTOPOM — TIPUMEPHO
1 xM’/rop. Ilpepmomaraercs, 4TO BOAOXPAHUIMUIINE
Capblyeranak 6yjgeT mouTu MPECHOBOJHBIM C COJIe-
HOCTBIO MeHee 2%o [23].

Jia mojiepKaHusg ypOBHA OCHOBHOM 4dacTu Ma-
JIOrO Apaja 1 €€ NIPOTOYHOCTH, ZOCTATOUYHOU I CO-
XpaHEHHU B HEU OJATONPUATHON Il AOOPUTEHHBIX
MPCCHOBOHBIX PBIO COMCHOCTH 6—8%o, OGVIET XBa-
TATh OKOJIO 3.2 KM’/roz CTOKA CBHIpAAPbU. A TAK KAK
OH (IO AaHHBIM 32 1992-2011 rr.) HO-IpPEXHEMY
NPEBLIIAET 5 KM?/TOJI, OCTAHETCA BOAA U JIIA TIOAJEP-
skaHus LenTpanpaoro Apana [23].

Ecu npoekT OYAET peannu30BaH, TO B BOLOXPAHU-
nume Capelueranak cpopmupyercs (payHa MPECHO-
BOJHOTO THIIA — 34 CYET BBIHOCA B HET'O MPECHOBOJ-
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3meHeHune YPOBHA U CONNEHOCTN NNAaHUPYEMOro BOAOXPAHUIULLA CapblqeraHaK.

HBIX I'HJPOOUOHTOB CO CTOKOM CBIP/IApbU, UX CAMO-
CTOATEIBPHON MUTPAIINH, A TAKKE 3dAHOCA MOKOAIAX-
€A CTaAuil BOJOIJIABAIOIUMU NTUIIAMU HUIH BETPOM
C NPECHBIX WX COJOHOBATBHIX BOJOEMOB. IIpu 3TOM
obuTalomue CETOAHA B BOJOEME COJIOHOBATOBOJHBIE,
MOPCKHE U NMPOUCXOJAMNE U3 OCOTOHEHHBIX KOHTHU-
HEHTAJIBHBIX BOJOEMOB BUJAB OECIO3BOHOYHBIX
JIOJKHBI OyyT UCYE3HYTh M3-34 HU3KOH I HUX CO-
nenocrtu [10]. C gpyrou CTOpPOHBI, TAKUE YCIOBUSA
OKaXYTCA ONATONPUATHBIMU ISl NPECHOBOJHBIX
pbIO, U MHOTHE U3 HUX CMOTYT HEPECTUTHCA HA MEC-
T€, 4 HE MUTPUPOBATD I 3TOTO B CHIPAAPBIO.
ANBTEPHATUBON PACCMOTPEHHOMY BAPUAHTY MO-
JKET CTATh OCHOBATEJIbHAA PEKOHCTPYKIUA CYIIECTBY-
omen KokapanbCcKol IUIOTUHBL. Ee ciaeayer chenatb
60J1€€ BLICOKOH, YTOOBI MOAHATD YPOBEHD BCETO Maso-
ro Apasa ¢ oTMeTku +42 M 10 +48 M U TAKUM IIyTEM
YBEJIMYUTDL €TI0 OOBEM U IUIOmMAAb. HO B 3TOM ciiy4yae
HEOOXOAUM OOJNBIINI MUHUMATIbHBINA CPEJHETOJJOBOK
cTok Coipiappu — He MeHee 4 kM’ Tem He MeHee Ha-
MOJTHEHNE Majoro Mops 10 HOBOTO YPOBHS MPOJJINT-
Cs IOJIIO — JAXe IIPU CPESHETOJOBOM PEYHOM CTOKE
5 KM’ U1 3TOro noTpedyerca He MmeHee 17 neT. [10BbI-
MIEHUE YPOBHA CHAYAJI4 MONUJET OBICTPO, HO 3a4TEM IO-
CTEIEHHO 3ameanuTcd. Ilocnae TOro Kak NPOEKTHBIN
YPOBEHD OYJET JOCTUTHYT, OH OCTAHETCSA OTHOCUTEIb-
HO CTAOUJIBHBIM TNPHU CPEAHETOJJOBOM COPOCE BOJIBI
yepes MIOTUHY ~1 KM’. CpeanHas CONEeHOCTh Majnoro
Apana 1o Mepe €ro HaloJHEHN CTAHET MEHATLCA. EC-
JIM TIPEAIOIOKUTH HAYATBHYIO CONCHOCTb 6%o, TO 32
17 sieT OHa CHU3UTCA NPUMEPHO 10 4.5%o. Korjga nav-
HeTCA cOpOC BOABI uepe3 KOKapaIbCKyIO INIOTUHY, CO-
JIEHOCTb CTAHET PACTU (3TOT POCT H6Y/JET MOCTEIEHHO
3aAMEIATBCA), TAK KaK B BOJOEM (PUKCHUPOBAHHOIO
o6beMA COJEN OYET MOCTYNATh OOJIBIIE, YEM BBIBO-
JuTbCA. [IpuMepHO HA 25-1 IOZ COJIEHOCTb JOCTUTHET
5%o, ¥ B JaJbHEHIIEM OHA CTAGMIU3UPYETCS HA 6%o.
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[Ipu cpeaHerojoBoM cToke CeIpapbu 5.5 KM’ BpeMs
HAaIOMHEHUSA COKpaturca Jo 12-13 Jjer, 4To TOXe
pouro. ITocie 3TOro CpegHerojoBoi copoc BOJbI ye-
pe3 IIOTHHY B 0ObeMe ~1.5 KM’ IO3BOJUT MOAAEP-
JKUBATb YPOBEHDb HA OTMETKE +48 M. Majbiii Apan Mo-
JKET HATIOJHUTLCA M 34 MEHBIIEE BPEMSA — C YIETOM
TOrO 4TO B 1992-2011 rT. CTOK CBIpJAPbU COCTABIISIL
5.9 km®. OJHAKO PACCMOTPEHHBIN CIIEHAPUI OCHOBAH
Ha CPEJHUX 3HAYEHUAX CTOKA. B JEHCTBUTENBHOCTU
OH MEHAETCH U3 TOAd B T'OJl, UHOTJA K€ 3HAUUTENb-
HO. HO 3Ty €ro HeCTabUIbHOCTb MOXKHO KOPPEKTUPO-
BATh, YIPABJIAs COPOCOM BOABI U3 Masoro Apana yepes
KoxapanbCKylo IIOTHHY. 14 CBA3YU ILAPAIbCKa C 3a/11-
BoM bospmon Capblueranak norpebyercsa 06oiee
JUIMHHBIN CyJJOXO/IHBII KaHA4J, YeM B IEPBOM BapUaH-
Te [23], TAK KAK YPOBEHb AOCTUTHET TOJIbKO OTMETKU
+48 M, 2 HE +50 M.

Eciu peann3oBaTh 3TOT AJBTEPHATUBHBIN ITPOEKT,
TO COJIOHOBATOBOJHBIM CTAaHET ITOYTU Be€Chb Maablid
Apaj, a2 CUJIBHO OIIPECHEHHOM OYAET, KAK U Ceiuac,
TOJIBKO A4KBATOPUS PAAOM C A€AbTON CripAapbu. YCTa-
HOBUBIIASCS CONCHOCTb 5—6% 6naromnpusTHa Jyis
NPECHOBOAHBIX BUOB OE€CIMO3BOHOYHBIX U PBIO, HO
OHAa MOXKET HETATUBHO OTPA3UTHCA HA MOPCKHUX Oec-
MIO3BOHOYHBIX U BBIXOJI[AX U3 OCOJTOHEHHBIX KOHTHU-
HEHTAJIBHBIX BOJJOEMOB apU/IHOI 30HHI [10].

[TpUHATHE PEHIEHUSA, KAKOU U3 aJTbTEPHATHUBHBIX
BAPUAHTOB OYAET PEATU3OBAH, IOKA YTO OTJIOXKEHO
H4 HEOIPENENEHHBIA CPOK, U B HACTOAIIEE BPEMH
MIPOBOAATCA TOJNBKO T'HJPOMENIUOPATUBHBIE PAOOTEHI
Ha Ceipapse [23].

Tem He MEHeEE He BCE CTOJb pajykHO [23]. M3-32a
IJ106a7bHOIO MOTEMAECHUS COKPANAIOTCH JIEJHUKU
1 CHEXXHUKU B Topax Taub-IIaHAa — rJIaBHBIM UCTOU-
HUK BOABI 11 ChIpAapbU (3TO BEPHO U 1A AMYZAapbH,
UCTOKM KOTOPOU HaxojaTca Ha [lamupe). Co Bpeme-

HEM HUX YCKODHUBIIEECH TAAHUE YBEIUYUT DPEUYHOU
cToK. HO B uTOrE Macca ibJja U CHEra TAK COKPATUTCA,
YTO CTOK HAYHET CHUXKAThCA [28]. Takum 06pasom,
IIPEAIIOIOXKEHUSA, OCHOBAHHBIEC HA JAHHBIX IIO CTOKY
Ceippappn 32 1992-2011 rr,, MOTYT OKa3aTbCA W3-
JIUIIHE ONTUMUCTHUYHBIMH.

[TpOrHO3 BO3MOKHOT'O OYYIIErO OCTATOYHBIX BO-
J0eMOB BOIbIOro ApajbCKOro MOpA HE OIMTUMUCTU-
4yeH. BocTouHbIl BOABIMION Apas 3aBUCUT OT cHpoca
BOABI U3 Majoro Apana yepes KokapaabCKyio IJI0TU-
HY U ganee depe3 LJeHTPaabHbIN Apajl, a TAKKE OT
CTOKa AMYyZapbH, KOTOPBIA KpanHE HECTA0UIECH
U B HACTOSAIIEE BPEMA HE KAXKABINA I'OJ JOCTUT'AET MO-
ps. COCTOAHUE ITOTO OCTATOUYHOI'O BOLOEMA MOXKET
MEHATHCA OT CYXOI'O COJIOHYAKd — UCTOYHUKA IIbLIb-
HO-COJIEBBIX OYPb — 10 OOMMPHOTO METKOBOJHOIO
runeprajiuaHoro osepa. K kounny 2009 r. on nouru
MTOJHOCTBIO MCY€3, HO B HA4YaJIE€ JIETA U OCEHBIO He-
OXKUJJAHHO MHOTOBOAHOTO 2010 I. B HETO NOCTYIWIN
6osbine 0ObEMBI BOJBI U3 AMY/JAPbH, 4 TAKKE U3 Ma-
J0ro Apana. BojoeM BHOBb HAIIOJHUIJICHA BOJAOH,
HO B IIOCJIEAYIOLINE I'OABL OIATh BICOX. CErofHsd HET
OCHOBAHUU OXHUAATh, 4TO curyanus 2010 r. oyzper
IIOBTOPATHCA PETYAAPHO M BOCTOUYHBIN bosbmon
Apai ocranercs O6BOJHEHHBIM.

3amasiHblit 6aCCENH 3aBUCUT OT MPUTOKA IPYHTO-
BBIX BOJ, OT JOXAEBBIX U TAJIBIX BOJ U CTOKA U3 BOC-
TOYHOTO 6acceitHa u u3 leHTpanpHoro Apana. Ypo-
BEHb OacceriHa B aBrycre 2015 I. HAXOAUJICS MEXIY
oTMeTKaMu +24 m +25 M, a IJIOMAAb ObIIa OKOJIO
3000 km* IIpu COXpAHEHUU CYLECTBYIOUNUX TCH/ECH-
LU YPOBEHb NPOAOJIKUT 4/jaTh, 4 IUIOWALb — CO-
KPAaLaThCs, U CTA0MIN3ALN MOXKET HACTYIIUTD HA OT-
MeTKe OKOIo +21 M npu womaau 2560 kM2 Ho Bepo-
ATHO W IPOAOJIKEHHUE ITOr'O MPOLECCA U NPeBpale-
Hue 3amagHoro 6accerHa B BOGOEM, MMOZOOHBIN bob-

moMy CoseHoMmy o3epy B CIIA,
MeprBoMy MoOpio Ha bamxnem

49 ot 7 Bocroke unu o3epy Ypmus B Upa-
e He (coneHocTbp >300%0) [19, 23].
481 o /"’ 6 Torma 6uopasznoobpasue (GayHsl
" 4 CHHUBHUTCA — MOKET OCTAThCS TOJb-
M il O o5 f KO apTeMHs, HO U OHA4 MCYE3HET
45 — G npu  TPUGIMKEHUM COJCHOCTH
s B AaNbHEWLIEM CONEHOCTb | o & K 350%o. ®ayna xe Bocrtounoro
g CTabunmsupyetcs Ha 6%o §  Bombmoro Apana, npecTaBICHHAs
2 < O €ro BBICHIXAHHSI, BEPOSTHEE
B d 3 BCETO, TOJIBKO APTEMHEH, CMOXET
J  BOCCTaHOBHTHCS W IIOCIE €€ rube-
2 & M M3 IUCT, OCTABUIMXCH HA 06COX-
43 & © )

nggggﬁgg' IIEM JIHE, UJTU 3aHECEHHBIX BETPOM
.- 1 C JIPYIEX BOJOEMOB, €CIU CIO/d
I I I I I I B OYCPETHON pa3 MPHACT BOAA H3

/T S N W 8 W Amyznapeu [10].
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BpeMﬂ 3anN0JIHEHUA U U3MeHeHMe coneHocTn Manoro ApaanKoro MOpsA no cueHaputo

C ypoBHeM 48 M U CpeAHWUM NPUTOKOM MPECHO BOAbI 5 KM’.

s passuThs 3anajHoro 6ac-
certHa bospmoro Apana BO3MOX-
HBL U 60/1€€ OIITUMUCTUYHBIE CLIE-
Hapuu [23]. OIMH U3 HUX NIPEJJIO-
sxkunu M.W.JIsBoBuy u U.[.1uremns-
Hag [29]. CornacHO HUX IUIAHY,
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CPENHErolOBON CTOK AMyAapbu
JOJDKEH YBEIMYHUTHCA 60Jiee ueM
BABOE U JOCTHYb ~12.5 KM’ DTO
MOXKET OBITb JOCTUTHYTO PEAIBHO
OCYIECTBUMBIM ITOBBIINIECHUEM (-
(PEKTUBHOCTH OpOIIEHUS B Hac-
ceriHe AMyziapbu. Becbh oCcTaBmIuii-

Csl CTOK PEKH HANPABIACTCI HE (53 m) _
B Bocrounnii boabpmou Apai, o ™ \ X 'S pCopaapss
4 B BOJIOXPAHUJIMIIE, CO3/IABAEMOE | caonoperympyoum Y 7N
Ha MECTe 3anuBa Apxuban. OTTy- 46°~ YCTPOMCTBOM 1)
J1a 10 OETOHUPOBAHHOMY KAHAJY /\,\~ ,
BOJIA MTOJIA€TCS B 3amaJgHbIN BoJb- / > pambawv nnotuHa |
1 - ) C BOJOpErympyloumm =
oo Apan. 91o MO3BO/AT coxpa vl liding
HUTH 3TOT OCTATOYHBIA BOJOEM / K
7 — HanpasneHwe 1
M NPEAOTBPATUTL €O JAIBHEH- el :
mee OCOJIOHEHHE. BOCTOYHBIA g
N o eperoBas NMHUA
Bonpmoi Apan OyJgeT moaydaThb f £5 heLLiar Batkamue
BOJly U3 34I13/JHOI'O, 4 HE U3 AMYy- bonkioro »E\%asﬂbgmro MOPA  p
- M e
aapbu. I[IpoToKa Mexay 3amafHbIM f Iy
n BocTouHbIM 6acceiiHamu nepe-
KPBIBAETCA INIOTUHOU C BOJJOPETY- 1 B 5
. Beperosan NuHWA 3anagHoro BacceHa
JupyoomuM ycrpoucrsom. Hawu- bonblworo Apansckoro mMopa (33 m)
OonbIIME NPENATCTBHA K OCYIIe- BeTOHMPOBaHHBLIA KaHan i
CTBJIIEHUIO 3TOTO IIaHA — IIOJIHU- € CYAOXOHBIMM LUMIO3aMM e
TUYEeCKHe u SKOHOMI/I‘{CCKI/IC, 44° EIJ'IOTHHB BOOOXPaHUNWLLE Ha MeCTe

1 CBA3aHBI OHU C TEM, UTO Ha 06-
COXIIIEM JIHE I0KHOM YyacTu 3amaji-
HOTO 6aCCENHA YXKE BEAYTCA pa3-
BEJKA M 3KCIUTyaTalus HE(PTAHBIX
1 T'430BbIX MECTOPOX/JECHUI [23].

& k%

CoBpeMmenHas perpeccus Apa-
Ja ewmle pa3 IOKA3a1d, KaK JIEIKO i
1 OGBICTPO YEIOBEK MOXKET Pa3py- 58"
HIUTh NPUPOJAHYIO CPELY, 4 €€ BOC-
CTAHOBJICHUE, €CIM OHO BOOOIILE
BO3MOKHO, — JJIUTEJIbHBIN U TPYJ-
HBII nponecc. CraenoBaTEeNbHO,
HYKHO OBITb OYEHb OCTOPOKHBIM
NIPpU MACHITAOHBIX BMEMIATENBCTBAX B CIOXKHBIE MPU-
poanble cucTeMbl. O4eHb BAXKHO THIATENBHO OLIEHU-
BATb IOTCHLUUAIbHBIC [TIOCIECACTBUA, IPEKIE YEM, HA-
JEACh HA JIy4dllee, IOCTYNaTh TaK, Kak Coserckunt Co-
103 IIOCTYIIMI C ADAIBCKUM MOPEM.

Jaxe eciu 4ejoBeYeCKas JEATENbHOCTb U HeE
NIPHUBEJIA B IPONUIOM K CEPBE3HBIM IIPOOIEMAM, 3TO
HE MOXKET CIIY’KATb TAPAHTHUEN TOTO, YTO OHA HE CO-
3pact npobiaeMm B 6yaymem. Iupokoe pacnpocrpa-
HEHUE OPOLICHUA B OACCEHHE APAIbCKOIO MOPs Ce-
PBE3HO HE BIUIO HA MOpe 10 1960-X rogios, moTomy
YTO 3TO BO3MEMIATOCHh KOMIEHCUPYIOMUMHU (DPAKTO-
pamu. Ho onn nepecranu 1eiCTBOBATD.

HyKHO OoCTeperaTbCsa NPUBIEKATENbHBIX, HO JIETKO-
BECHBIX PEIICHUN CJIIOKHBIX Ipo6ieM. [Ipemiaraemolie
OBICTPBIE BLIXO/IBI BIIOJIHE MOT'YT CO3/1aTh HOBBLIE OoJiee
CEpbE3HbIE NPOOIEMBL. YCTOMUUBBIE PEHIEHUS MOTPE-
OVIOT B JJONTOCPOYHOI MEPCHEKTUBE HE TONBKO KPYII-
HBIX MHBECTUIIMN U TEXHUYECKUX NMHHOBAIUH, HO TaK-

Beperosan nuHwa 1960 T

Geperosan NUHWA
Manoro Apansckoro Mopa
(48 M) _
~
KaHan
€ BOAOPErynUpPYIoLLMM
YCTPOWCTBOM

~ 3anuBa Anxuban (53 m)

el

50 km

60°

OnTUMKUCTUYECKNIA cueHapuit byaywero Apansckoro mops (nocne 2030 r.).

K€ (PYHJAMEHTANBHBIX IMOJUTUYECKUX, COIMAIbHBIX
1 3KOHOMUYECKUX U3MECHEHU, HA YTO HYKHO BPEMSL.

[MpupojHasa cpena yIUBUTEAbHO YCTONYUBA, U HE
Ha0 TEPATb HAJLEKAY U OCTABJIATD YCUIIUA 110 €€ CO-
XPAHEHMUIO, IAKE KOTI/IA 33/1a4d KAKETCA HEPA3ZPEIIN-
MO, Cenvac yxXe OJJHO3HAYHO MOKA3aHO, 4TO HEKO-
TOPBIE YACTHU Apajia MOKHO COXPAHUTb U BOCCTAHO-
BUTH. M1 HE MCKJIIOUEHO, YTO B OYEHb OTAAJTECHHOM
IIEPCIEKTUBE JIIOAAM BCE-TAKU yJACTCA 3HAYUTEIBHO
COKpaTUTh NOTpedIeHuE BOJ AMyjapbu U ChIpAapbu
1 Apasi BO3POJUTCA TAKUM, KAKUM OH OBbLIL

O TOM, YTO HAJEXKAd YMUPAET MOCIENHEN, TOBO-
pur u pesoaonua VIII HEBCKOro MexayHapoaHOIo
3KOJIOTUYECKOI'0 KOHTIpecca. B Hel coobmaercs
0 HEOOXOUMOCTH «Pa3paboTaTh CIELUAIUZUPOBAH-
Hble OOpPa30BATEIbHBIE U NPOCBETUTEABCKUE IIPO-
IPAMMBI JUI1 HAYAJIbHBIX, CPEJAHUX M BBICHIUX yueb-
HBIX 34BEJEHUN, HAXOJAMMUXCA IOJ IOPUCAUKIIUEN
rOCYJJApCTB, YYACTBYIOIMUX B JEATEIbHOCTH MEXay-
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HAPOJHOTO (POH/A CHACEHMs Apasa; IPOBECTH B I'O-
poae Cauxrt-IleTep6ypre BTOPYIO MeEXIYHAPOJIHYIO
KOH(EPEHIUIO MO NpobaeMaM ApPanbCKOTO MOpH;
NPOBECTU OLIEHKY COBPEMEHHBIX 3KOJOTHUYECKUX
npobaem Apanbckoro mops u Ilpuapanbs; pazpabo-
TAThb C YYETOM HAMJIYUIIUX JOCTYIHBIX TEXHOJOIUH
KOMIUIEKC MEp, HAIIPABJAEHHbBIX HA COXPAHEHUE U pe-
A6MIUTALUIO OCTATOYHBIX BOJOEMOB Apasia, MOJ 3T'U-
0¥ MexyHapoaHoro (oHja crnacenus Apana».

B 3akmoueHue Mbl XOTUM JOOABUTH, YTO CIaCE-
HHUE Apana — CJIOKHASA U TPYAHOJOCTYIHAS IIENb,
JUIL peanu3anun KOTOPOU HCCAEJOBATEIU MOTYT
MIOJIb30BATBCSA CAMBIM COBPEMEHHBIM HAYYHBIM 000-
PYIOBAHHUEM U HOBCHUIIMMHU KOMIBIOTEPHBIMU IIPO-
rpammamMu. HO 3TOro HELOCTATOYHO: HYKHO €lie
u job6poe cepaue. ToJbKO CaM Y€IOBEK MOXKET IOIIbI-
TATbCA BOCCTAHOBUTH TO, YTO paspymui. K coxane-
HUIO, POOOTHI HA 3TO HUKOIJA HE OyAyT CIIOCOOHDL. B
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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 «Kazakb Research Institute of Fishery» (Aralsk, Kazakbstan)
‘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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AyguoreHHasna

JnuaAencus rpbisyHoB

U.U.ITloneTaena

Mockoeckuti eocyoapcemeennulii ynugepcumem umenu M.BJIomonocosa (Mockea, Poccus)

CTaThsl CONEPAKUT KPATKUHU AHAJIN3 OCHOBHBIX IPOOIEM IKCIEPUMEHTAIBHOTO MOJCTMPOBAHUSA CEPHE3HOTO HEBPOJIO-
TMYECKOTO 3d60JIEBAHNS YCIOBEKA — SMUJICIICUH, IPH 3TOM OCHOBHOE BHMMAHME Y/ICJCHO TAK HA3BIBACMOM Ay/IMOTCH-
HOJM 3MWIENICUHN. Y HEKOTOPBIX JIMHUKU KPBIC M MBIIIEN B OTBET HA CHJIBHBIN 3BYK PA3BUBAIOTCH SMUIENTUMOPMHBIE CY-
JOPOTH, MEXAHU3M (POPMUPOBAHUA KOTOPBIX — IPEJMET AHAANU3d U HEHPOMU3UOJIOTOB, U MOJIEKYISIPHBIX OUOIOIOB.
Onuncanbl 0OCO6EHHOCTH NPOABIECHUSA 3TOIO (PEHOMEHA, 4 TAKKE OCHOBHBIE PE3YNBTATHI €r0 aHann3a. Oco60e BHUMaHUE
Y/I€JIEHO UCTOPUH CO3/IaHUS M OOHAPYKEHHBIM CBOMCTBAM OTEUECTBEHHOM JIMHUU KPbIC KPYMUHCKOTO—MOJIOIKUHO.

KiaroueBnie CI0BA: AYAUOTECHHAA SMUICIICUA, IMHUA KPbIC KPYyIIMHCKOTrO—MOTOAKNHOMN.

TapO€ PYyCCKOE HA3BAHUE 34-

601€eBaHUA, KOTOPOE NPOSIB-

JIAETCA BO BHE3AIMHOM BO3-
HUKHOBEHHUHU CYOPOXKHBIX IPHU-
CTYIIOB, — «IIajaydasg». B meaunu-
HE 3TO HEUH@EKLHUOHHOE PaACCT-
POYICTBO AEATEIBHOCTU MO3I'd Ha-
3BIBAIOT 3MUNENCUEN (OT Tpeu.
emAnntol — CXBa4YEHHBIN, TOU-
MAaHHBIN, 3ACTUTHYTHIIN). DTOT HE-
AYI — OJJHO U3 CAMBIX PAaCIPOCT-
PaHEHHBIX XPOHUYECKUX HEBPO-
JIOTUYECKUX 32607€BAHUI, KOTO-
pOMYy TOJBEPXKEHBI JIOJU BCEX
BO3pacToB. IIo ganHbiM Bcemup-
HOI OPTAHU3ALUU 3APABOOXPAHEHUSA, B HACTOAILEE
BpEMS 3MUICICUEH CTPALAIOT OKOJIO 50 MIIH Y€N0-
BEK B MHUpE.

F R

MpuunHbl, NpoABNEeHNA 1 NeyeHme

DNUIENCUd MOXET CTATh CIE€JCTBUEM TPABMBI, B TOM
YUCJIEe U POAOBOI. K 3TOI KATEropuu OTHOCAT OIpe-
JEJIEHHYIO JOJIIO CJIy4a€B TAK HA3bIBAEMOI BUCOYHON
3MUJIENICUH, KOTOPASA BO3HUKAET B PE3yIbTaTe IEpe-
JKATHUA CPEJJHEN MO3IOBOM dPTEPUU B IPOILIECCE PO-
JOB. [IpUYNHON MOXKET CTATDH TAKKE JEKAPCTBEHHOE
OoTpaBiaeHuE (HANIPUMEDP, AKPUXUHOM, KOTOPBII AKO-
6Bl YCHEIHO 3AMEHAT XUHUH IIPU JIEYECHUU M-
pun) Ui NMHQEKI U, BBI3BIBAIONAA BOCTIATUTEAbHBIN
IIPOIECC TKAHKU MO3rd. HaKoHell, 3MUJICIICU MOXKET
BO3HUKHYTb U O€3 BULUMBIX IPUYNH, HO UMETD I'€HE-
AJI0Ir'MYECKOE IIPOUCXOKAEHUE (IIPAB/A, TOKE HE BCe-
I'71a OTYETIUBO BBIPAKEHHOE). A pa3 peyb 3a11d O re-
HETUYECKUX OCHOBAX, TO CPA3y OTMEYY, YTO B HOJIb-
HNIMHCTBE CJIy4deB NPEAPACIONOKEHHOCTD K SIMJIETI-
CUHM OIPEJENIeTCs HEe OJHMUM, 4 MHOI'MMM I'€HAMH,

© IToneraesa .M., 2017

Hnza Hzopeena Ilonemaega, 0oxmop 6u0-
N02UMECKUX HAYK, 6e0YUjUll HAYUHbLL CO-
mpyornux xKageopo. evicutell HepeHol O0es-
menvHoCcmu O0U0N02UUECKO20 PaK)Abmemda
Mocro6ck020 20¢Y0apcmeennozo YHueep-
cumema umenu M.B. Jlomonocoga. Obaacmo
HAYUHBLX UHMePeco6 — 2enemukxa 1noeeoe-
HUA, neilpozenemurd, Guuoro2urecKue oc-
HOBbL KOZHUMUBHO20 NOBCOeHUA, d)0U02eH-
HAS INUNCNCUA, INULENMO2eHe3, Hellpozenes
83P0CN020 MO32d.

YTO [JEJNAE€T €€ CEPbE3HOU NPOO6IEMON T'€HETHUKU
HEPBHBIX OOJIE3HEN YEIOBEKA.

[TIposABICHUA 3MUJIEICUNA TOXKE PA3ZHOOOPAZHBL.
DTO MOTYT OBITh TAK HA3BIBAEMBIE OOJIBIINE IIPUTIAJI-
KU — MOIIHBIE CYAOPOTHU BCEIO TEJId, KOTOPBIE CO-
IIPOBOXKIAIOTCA IIOTEPEN CO3HAHUA U BIIOCIELCTBUU
TSDKEIBIM (PU3UUECKUM COCTOSIHUEM. BOJIBHOU MOXET
NPeAYyBCTBOBATD NPUOIMKEHNAE TIPUNANKA, YTO BBI-
paxaercs B CHELU(PUUECKUX OMIYIIEHUAX CEHCOP-
HOW IPUPOJbL, KOTOPBIE HA3BIBAIOTC IIPEABECTHUKA -
MM, WA AyPOH, HO CIYYAETCH, YTO TXKEIbIE CYLOPO-
I HACTYNAIOT U 6€3 NPEABECTHUKA, DIUJIENICUA MO-
KET IMPOABIATLCA TAKKE B BUJE YACTUUHBIX (MTAPLH-
AJIbHBIX) CYJOPOI, 4aCTO 0€3 MOTEPU CO3HAHUSA. DbI-
BAIOT U O0€CCYJOPOXHBIC IIPUIAJIKU, TAK HA3BIBAEMBbIC
abcaHncel (oT ¢p. absence — orcyrcreue). B kiaccu-
YECKOM BAPUAHTE A0CAHCA YEJIOBEK OCTAHABIUBACT-
Csl, 3AMOJIKAET U HECKOJIbKO CEKYHJl OCTAETCS HEIO-
JABIKHBIM, 4 IOTOM HE IIOMHUT 06 3TOM anu3oe. Ec-
JIX 4YEJIOBEK BO BPEMA «OTKIIOYEHHUA> CJABIIIUT, 4TO
MIPOUCXOJUT BOKPYI, HO HU I'OBOPUTD, HU JIBUT'ATHCA
HE MOXKET, TO TAKOU BApUAHT a0CAHCA CBA3AH C JIOKA-
JIM3AUUEN SMUICITUYECKOIO 04ara B BUCOYHOM JOJIE
MO03Ta. OTHAKO 3TO TOJBKO NPUOIU3UTENBHASA CXEMA,
MEXAYHAPOAHAA KIACCU(PUKAINUA SMUIENTUYECKAX
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IIPUCTYIIOB MHOI'O cioxHee. Oc-
HOBHOE, YTO OOBEUHACT 3TU CO-
CTOSIHUSL — 3TO PA3BUTHE CY/0-
POXHBIX pa3psfioB, KOTOPHIE pe-
TUCTPUPYIOT B MO3T€ C IOMOMIBIO
3seKTposHIedanorpapun (DOI).

B skcnepuMeHTaX Ha JKUBOT-

napuwvaneHas anunencua

Gonblune npunagku

MMOKNOHUYECKMe abcarcel KNOHWYECKME 1 TOHUYECKME CYAoporit
HBIX HCCIIEAYIOT OCOGEHHOCTH Pa3- cyaoporu (CNoHTaHHbIe 1 pednekTopHbIE)
pPAOB  OAWMHOYHBIX HEHPOHOB,
MPUYEM TEX, KOTOPBIE PACIIONOXKE-
HBI B PA3HBIX OT/IETIAX MO3Ta U Pa3-
KpbICh!

JINYAIOTCA U IO CBOEMY «XUMHU3MY»,
1 IO CBA3AM C JIPYTUMU KJIETKAMU.
DTa 00J1ACTh HCCIEJOBAHUM AIIH-
jpenrorexesa (r.e. pusnosoruyec-
KOT'O MEXAHU3Md T€HEPALIUU CYAO-
POKHBIX Pa3psAOB) 3ACHYKUBACT
OTJICJIBHOTO MOAPOOHOI0 OIuCa-
HUs. 37eCh K€ BAXHO OTMETUTD,
YTO AHOMAJIUU HEUPOHHOU AKTUB-
HOCTH YaCTHUYHO CBSI3AHBI C TaK
HA3bIBAEMBIMU KAHAJIOMATUSIMHU —
¢ TuCPyHKIMEN MEMOPAHHBIX O€I-
KOB, KOTOPBIEC CIYKAT KaHAJAMU Ul BXOJAd B KICTKY
1 BbIXO/1a U3 Hee noHos Ca*, K, Na*, Cl- u ap. EcTp
1 JIPYIu€e TE€HETUYECKUE JIEMEHTH (HANpUMEp, I'eH
mass-1y Mplen 1MHuK Frings), KOTOpbIE TAKXKE CBA-
3aHBI C CYOPOKHBIMU PA3PSAAAMHU.

OCHOBHOE YCJIOBUE KYNUPOBAHHUS HAPOKCHU3MOB
IIPU 3MMWICNCUU — MOCTOSHHBIN IIPUEM IIPOTUBOCY-
JOPOXKHBIX CpeAcCTB. [TOCKONIBKY 3TO 3a060J€BaHUE
CBSI34HO C TOBBIMIEHHON CYJJOPOXHOHM I'OTOBHOCTBIO
MO3ra (BBICOKOH BO30OyJUMOCTBIO €I0 CTPYKTYD),
TO OYEBUJHO, UYTO MOUCK NPOTUBOCYAOPOXKHBIX JIE-
KapCTB U3HAYAIBHO OB HAIIPABIEH UMEHHO HAd CHU-
JKEHHE BO30yIUMOCTHU. [IepBBIMU IO BPDEMEHU IOSIB-
JIEHUS B 3TOM Py ObLIM 6apOUTYpaATHl (HAIpUMED,
JTIOMUHAJ), 3aTEM IOSABUJIUCH COJU BAJBIPOEBOU
KUCJOTBI, CYKIIMHUMU/IBL U Apyrue npenaparsl. K co-
JKAJIEHUIO, IpUMepHO 30% CIy4aeB 3MUICICUU HE
MOAMAIOTCS JICYEHUIO 3TUMU CPEJCTBAMU, 4 €CIU
U MOJJAI0TCA, TO HEJJOCTATOYHO 3(pdexTuBHO. U KO-
HEYHO JX€ €JUHOIO JIEKAPCTBA OT 3MMUJIECIICUN HET!

[Mocnepnue 15 ner 3ra 061aCTh HEUPOOUOJIOTUU
AKTUBHO Pa3BUBAECTCS, U IPOTPECC B 3HAHUAX BECbMA
3HayuTeaeH. OH KOCHYIJICA aHAJIU3d TOHKUX (KIE€TOY-
HBIX U MOJICKYJISAPHBIX) MEXAaHU3MOB (DEHOMCHA Ie-
HEPAUUU CYLOPOI M H3YYCHHUS HOBBIX JIEKAPCTB.
MOKHO HAZEATHCS, YTO HA 3TOM IYTU OyyT OTKPBITHI
HOBBIE BO3MOKHOCTHU KaK JIMATHOCTUKH, TAK U TEpa-
ITUU ATTUJIETICUU.

NlabopaTopHbie XXUBOTHbIE

B U3y4eHMU 3360N1eBaHNI MO3ra YeNoBeKa
COBHQHHC U UCIIOJIb30BAHUC BKC1'[CpI/IMCHTQ.JII)HI)IX7
B TOM 4YHMCJIE T'CHCTHYCCKHX, MO[ICIICI;I IAIUJICIICUN

OOBIUHO NPECTIEAYET ABE LIENU — OLEHKY 3(P(PEKTUB-
HOCTHU HOBBIX NPOTUBOCY/JOPOKHBIX CPEJACTB M HC-

HEBPONOrHECKMe MyTaLMK
(nedbekTbl KanbUMeBbIX KaHanos)

nHKKn Wag/Ri)

TIHWA MBILLEA W KPbIC,
npeapacnonoXeHHe!X K anunencum

CxeMa 0CHOBHbIX d)OpM anunencumn 4enoseKa U XUBOTHbLIX.

CIENOBAHUE OCOOEHHOCTEN OPTAHU3AIUN MO3TOBBIX
MEXAHU3MOB, CIIOCOOCTBYIOIUX PA3BUTHUIO SIHJIEI-
TOI'€HE3d. DTA UJiesd HEHOBA, IPUYEM HEHOBA HACTOJIb-
KO, 4TO CT/1d IOPOKAATH CBOIO IPOTUBOIONIOXKHOCTD.
Hcnonp3oBaHue 1a60PATOPHBIX KUBOTHBIX /I BOC-
[IPOU3BEACHUS 3200J€BAHUN YeIOBEKA (B TOM YUCTIE
1 3200J1€BAHUIT €0 MO3I'd) BbI3BAJIO K JKU3HU OTHOCH-
TEJILHO HOBYIO TEH/AEHIIMIO — CTPEMIIEHUE «3AMUTHHU-
KOB JXKHUBOTHBIX» IIPENATCTBOBATD UX UCIIOJIb30BAHUIO
B OMOMEJUIMHCKUX pPa3paboTkax. C 3TUM BCEPbE3
CTAIKUBAOTCA uccunegosarenu B CIIA, HO U y HAC
B CTPAHE TAKHE BBICTYIUIEHUA TEIEPb HE PEJKOCTH*.
TeMm He MeHee HCIOJb30BAHUE CHENUANbHBIX JUHUN
J1A00OPATOPHBIX MBIIIEH U KPBIC (4 TENEPD €LIE U JIU-
HUHM XOMAKOB) B KAYECTBE '€HETUYECKUX MOJIEJIE CY-
JJOPOXKHBIX COCTOSAHUM YE€IOBEKd — 3TO BAXKHASL 00-
JIACTb COBPEMEHHOU HEBPOJIOTUU U Cepbe3Had 0asza
JJIA JOKIMHUYECKUX MCIBITAHUIN HOBBIX IPOTUBOCY-
JJOPOKHBIX MTPEMAPATOB.

MopenupoBaTh CYJOPOKHBIE COCTOAHHUA MOXKHO
HECKOJBKUMU Clioco6amu. PaHplle NPUMEHSIN Xe€-
MOKOHBYJIbCAHTBI U 3JIEKTPOIMIOK (MCTOPUYECKU HAU-
6omee cTapble, HO UCHOJb3YEMBIE UHOTAA U CENYaC
METOJBI), OJHAKO B IIOCIEAHUE I'OABL CTAIU IIOIYJIAP-
HBl TEHETUYECKUE MOJENU WM INPOBOKALUA CYAOPOT
C UCIOJIb30BAHUEM (PEHOMEHA «PACKAYKU» (00 3TOM
peyb MOMJET UyTh [TO3KE).

CyleCcTBYET HECKOJIbKO I'€HETUYECKUX JIUHUMN
I'PBI3YHOB, B TOM 4YMCJIE €CTECTBEHHBIX U HUCKYCCT-
BEHHBIX MYTAHTOB, y KOTOPBIX OOHAPYXKEHBI CIIOH-
TAHHBIE Cygoporu pasnoro tumna (Wag/Rij, WAR, tot-
tering u ap.). OJHAKO /I MOJEIUPOBAHUSA 11ATOJIO-

* Ormeuy, 4TO 3TO HE UMEET OTHOIIEHUS K COBPEMEHHOI TEH/ICH-
LMY HOBBIIEHUS OOMIECH KYJIBIYPbI COLEPKAHUS JTa00PATOPHBIX
SKHBOTHBIX M COBEPIIEHCTBOBAHMS IIPABU/I PAOOTBI C HUMU, B 4aCT-
HOCTH K (JIEZJIOBAHUIO pekoMeH janusam Jlexnaparmun EC or 2010 1
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I'HYECKOI'O COCTOSIHUSL MO3I'd YEJIOBEKA ayJUOI'CH-
Hag* (BBI3BAHHASA CHJIBHBIM 3BYKOM) SMUJIEIICHUSA I'PBI-
3YHOB O0JIaZlA€T LICJIBIM PAJLOM IIPEUMYIIECTB MEPE]
JPYTUMU MOJESAMHU, IOCKOJBKY IPU 3TOM KUBOTHO-
My HE BBOJATCS (PAPMAKOJOTHUECKUE NPENAPATHI
1 HE INPOBOJAUTCH CTUMYJALMUA MO3Td. DTA HEUHBA-
3UBHAs MOJIC/Ib UHTEPECHA U IOJIE3HA CIIE U TEM,
YTO PE3YIBTATHL, IOJYYEHHBIE C €€ TTOMOIILIO, BHICO-
KO BOCIIPOU3BOAUMBL. TaKUX KUBOTHBIX MOKHO I1O/I-
BEPraTh JEUCTBUIO 3BYKAa HEOJAHOKPATHO, T.€. IPU
OIIEHKE KAKUX-TUOO0 BO3ICHUCTBUM HAd HUX TAKUE KU~
BOTHBIE MOI'YT OBITh «KOHTPOJIEM» CAMU CE€OE, TOBbI-
11451 HAJIE)KHOCTD ITOJYYaEMBIX PE3YJIBTATOB.

MpepbicTopus

B 1906 r. B Bucraposckom uncruryre (CIIA) cozpanu
NIEPBYIO M 10 CUX IIOP CYMIECTBYIOMIYIO OPOAY (ayT-
OpeHYIO JTMHUIO) OEIBIX KPbIC Bucrap, cpeau KoTo-
PBIX 6BUIM OCOOU, PEATUPYIOIUE HA CUIBHBII 3BYK Ha-
CTOAIUMU 3MUIENTU(POPMHBIMU NIpUNagkamu [1].

Brnepsble ynoMsaHysl 06 ayJUOTE€HHBIX CyLOPOrax
y MBIIIEN B HAYyYHOU JuTeparype I0.A.Bacunbes, onu-
CABIIMIT HEOXKHUAAHHBIE PE3YIBTATHI, KOTOPBIE MOJY-
ynn HILCryaennos (corpyguuk M.ILITasnosa). Tu-
NUYHBIE AYIUOTEHHBIE CYJJOPOXHBIC NPUIAJKH Y MBI-
el OH OOHAPYKUII IPU BBIPAOOTKE Y HUX YCIOBHOTO
pediekca (MHCTPYMEHTAIBHOU PEAKIIMU) HA CHUJIb-
HBIY 3BYK. B 1asibHENIIEM YIIOMUHAHUSA OO 3TOM IIpU-
3HAKE Y TPBI3YHOB OBLIM CIIOPAJUYECKUMH BIUIOTH 0O
cepegunbl 40-X TOAOB MOIUIOTO BEKA, KOT/AA JAHHBIN
NPU3HAK OOHAPYKUIH y MblIIEi TUHUUA DBA/2].

JI.B.KpymuHCKUH, KOTOPBINT padoTan Ha Kadeape
JUHAMUKU PA3BUTUSL OUOJOTUYECKOTO (PaKyIbTETA
MOCKOBCKOTO IOCYIapCTBEHHOI'O YHUBEPCUTETA UME-
HU M.BJIOMOHOCOBA, HABEPHAKA 3HAJI 00 3TOM SBJIE-
HUU U, IOCKOJIbKY 00121 U YyThEM HACTOSIIEIO IKC-
[IEPUMEHTATOPA, U IOHUMAHUEM POJIA I'€HOTHIIA B PE-
anuzanuu paboThl LEHTPAIBHOU HEPBHOM CUCTEMBI,
OH HAa4aJ HOBYIO paboTy. B 1947 1. (BMeECTE C YYCHHUKA-
mu JLH.Monogxkunon n /I.A.dPaeccom) OH NPUCTYIIUI
K BBIBEJIEHUIO U3 MTONYJIALMU BUCTAP KPBIC, Y KOTOPBIX
CyJOPOTH PA3BUBAIUCH B OTBET HA 3BYK. HOBAst IMHUA
crana GeICTPO (POPMUPOBATHCA. YKE MOCIE HECKONb-
KMX IMOKOJEHUI CKPEMUBAHUA MEXAY COOOU TAKUX
JKUBOTHBIX MOABUIOCH YAUBUTEIBHOE MOTOMCTBO —
KPBICBHI CO CTPEMUTENBHO PA3BUBABITUMUCA TUITUYHBI-
MU 3MWIENTU(MOPMHBIMHU Cygoporamu. IIpexae dem
pacckas3aTb 06 0OCO6EHHOCTAX ITUX CYJOPOT, OCTAHOB-
JIIOCh HA JaBHEM JIEr€HJAPHOU UCTOPUU.

* AyIMOT€HHASI ATTUJIETICUS — ITO YACTHBI CTy4dait pepIeKTOpHOI
SMWIENICUH, KOTOPAs BCTPEYAETCS Y KMUBOTHBIX, B TOM YHCJIE
Uy yesnoBeka [1]. OnucaHo pasBuTHE NMPUITA/IKOB Y Kyp B OTBET HA
SPUTCIbHYIO CTUMYJIAIINIO, Y MOHI'OJIBCKUX IICCYAHOK — B OTBCT HA
TAKTWIBHYIO U BECTUOY/IPHYIO CTUMYJ/IALIMIO, y Mblmie El — Ha
CTUMYJIALMIO BECTUOYIAPHOIO anmnapara. Pednekropras snuien-
CHus, CXOIHAA ¢ (POTOMH/YIIMPOBAHHBIMA TPUIIA/IKAMA YEJIOBEKA,
OIMCAHA Y TABUAHOB Papio papio.

Hacrynun 1948 1., TOUYHEE €T0 «IIOCIEABTYCTOBC-
Koe»™ ppems. Jlekanom 6uodaka MI'Y cran U.N.IIpe-
3¢HT. [€HETHUKY KAaK HAYKYy BEJICHO MUCKOPEHATD,
a y KpymMUHCKOTO — HOBas TUHUSA KPBIC... KaK ObITBH?
Jleonuj Bukroposuu npumen B kabuHeT IlpeseHnTta
€ 6EJIOU KPBICO¥ B OOJBIION CTEKISIHHON GaHKe. B3ss
CBA3KY KJIIOYEN, OH IOCTYYaJl €10 110 CTEKIY, U KPbICA
320Msach B CYyJOPOXKHOM MpUIaAKe. TOBOPAT, 4TO
[TpesenT McHyrajacd, HO 3TO HE MMEET OTHOIIECHUSA
K uCcTopuu. KpymuUHCKUAIN CIIPOCUI €I'0: HYKHBL JIU Ta-
Kue KpbIChl? M IIpe3eHTy IPUIIIOCh CKA34Th, YTO OHU
HYKHBI COBETCKOI Hayke. [Ipapja, BIJIOTh A0 peabu-
JUTAIUN TEHETUKU B cepeaute 1960-X B HAVIHBIX
CTATBAX O HUX HE TOBOPUJIOCH (BUAUMO, HECIIPOCTA).
Ho 3TO AefCTBUTENBHO OblIA NEPBAS B MUPE JIUHUA
KPBIC, CEJIEKTUPOBAHHBIX HA NIPELPACIIONIOKEHHOCTD
K CYZOPOKHBIM IIPUIIAJAKAM B OTBET Ha 3BYK. CIycTa
BpeMs OHa OblIa HA3BaAHA JUHUEN KpymnHCKOro—
MosnoAKMHON (MU KOPOTKO — nuHuen KM).

[TpumeyaTe/gbHO, YTO OCHOBHBIE (M BO MHOI'OM
VHUKAJIbHBIE) OCOOCHHOCTU TAKUX IIPUIAJKOB yXKE
OBUIM ONMUCAHBI B J1abopaTopuu KPymHUHCKOTO K Ha-
gany 1960-x rogos. K 3TuM 0COGCHHOCTSIM OTHOCH-
JIUCh HECKOJIBKO YETKUX MPU3HAKOB. bbuta oXapakre-
pU30BAHA KAPTUHA NPUINALKA KAK TAKOBOI'O U yCTa-
HOBJIEHA €I'0 JTOKAINU3A1usA (CIYXOBbIE 4/1pd, YETBEPO-
XOJNIMHUE U Jp. [2]). BplIn 06HAPYKEHBI MUOKIOHHYEC-
KHE CYJOPOTM — THUKOOOPA3HBIE IOJEPIUBAHUA, KO-
TOpBIE (POPMUPYIOTCA Y KPBIC B PE3YIBTATE MHOTO-
KPAaTHBIX €XEJHEBHBIX BO3/JENCTBUU 3BYKA. BriAcHU-
JIOCh, 4TO Y 3TUX CYIOPOT UHAA (HEKEIU Y OOIBIIOTO
NPUINAJKA) JIOKANU3AUA — OHU (OPMUPYIOTCA B II€-
pPEAHEM MO3I'€ C AKTUBHBIM Y4dCTUEM CTPYKTYD JIUM-
OUYECKON CHUCTEMBI***. BplIa ONMCAaHA TAK HA3bIBAE-
Mas IIOCTUKTATbHAA KATAJIENCUA KaK 0CO60€E COCTOsA-
HHME MBIIIEYHOTO TOHYCA NOcae npunaaka. Kpome ro-
1o, y Kpbic KM 6pl1n OOHApYXKEHBI €lj€ U Hapylle-
HHUA MO3TOBOTO KPOBOOOPAIIEHN ITOCIIE JNIUTENbHON
(15 MHH) 3BYKOBOM 3KCHO3UIUU. OTMETUM, UYTO MC-
CleJOBaHUE 3TOTO (peHOMEeHA y KpbrIc KM 10 cux mop
OCTA€TCA YHUKAJIbHBIM HAIIPABJICHUEM B M3YYECHUU
KPBIC C AyJUOTE€HHON SMUIENICUEN, TOCKOIBKY YV JPY-
I'MX JIMHUHI 3TO ABJIEHUE HE M3BECTHO. B HacCTOAIEE
BpEMs TAKME UCCICAOBAHUA (B KOTOPBIX AKTUBHOE
y4yacTUE NPUHUMAT HANI, K BEJIUKOMY COXKAJCHHUIO,
HBIHE NOKOWHBIA KoJuiera AJLKpymUHCKUHA, CbIH
JI.B.KpymMHCKOTO) NPOAOKAIOTCI Ha (DAKyIbTETE

** ABrycrosckas ceccus BACXHWII (¢ 31 mions mo 7 asrycra
1948 1)) — nevasbHO M3BECTHOE 3aCEAaHue BCecoro3Hom akaje-
MUM CEJIbCKOXO3ANCTBEHHBIX HAyK UMeHU BI.JIeHnHa, Ha KOTO-
pom TJIJIBICEHKO M €ro CTOPOHHHUKH (OMKANIMINN U3 HUX —
W.M.IIpeseHT) OO bABUIN TCHETUKY JUKEHAYKOI. — [Ipumen. peo.
U JIuMOUYECKast CUCTEMA BKITIOYAET B CeOsI COTTIACOBAHHO (DYHK-
LIMOHHUPYIONUE CTPYKTYPBI MEPEAHETO MO3rd: OOOHATEIbHBIN
MO3I, FTMIIIOKAMITAIBHYIO (DOPMAITUIO, MUH/JAJIEBH/IHOE TEJIO U PsijL
Jpyrux. B Hee NpUXOJAT CUIHAIBI U3 BHEIIHEH M BHYTPCHHEH
Cpefl, KOTOPBIE MO3BOJBIIOT (DOPMUPOBATh PEAKLIUY, OOECIICUNBA-
IOIIME aJEKBATHOE IIPUCIIOCOOIEHNE OPraHU3Ma K BHEIIHEN CPEfie
1 COXPAHEHHE OOIIEro roMeOCTa3d.
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gynpamenTanbHON MeguIuHbL B.b.Komenessm u ero
koJuteramu. ITogpo6uee o kpuicax tnHuu KM Hanmca-
HO B [BYX IVIaBAX KOJUIEKTUBHOU MOHOrpadpuu «dop-
MUPOBAHHUE MOBEACHUSA KUBOTHBIX B HOPME M MATO-
JIOTUN», TOCBAMEHHON 100-71€THIO CO AHA POXIAECHUA
JL.B.Kpymmunckoro (2013).

TyT Hal0 YIIOMAHYTB, YTO BIIOCJIEICTBUN ObUIM CE-
JIEKTUPOBAHBL U JPYIUE JIMHUU KPBIC, IPEAPACIIOJIO-
JKEHHBIC K AyJUOI'C€HHON 3MUJICICUU. B ApDU3OHCKOM
yuusepcurere (CIIA) Ha OCHOBE ayTOPEHON IMHUU
Cnpar—Joynau O6bliu BbIBEACHBI ABEe auHUU GEPR
(Genetic Epilepsy Prone Rats) ¢ BBICOKOH M HU3KOM
HHTEHCUBHOCTBIO cyjgopor [3]. JIunus WAR (Wistar
Audiogenic Rats) 6bu1a cospana B bpazwiuu, npu-
4yeM, Kak 1y Kpeic KM, ee mpejikaMu 6bIIM KPBICH Bu-
crap [4]. B HUM dapmakosoruu umenu B.B.3akycosa
6blIa BBIBEEHA HOBAsA NMUHUA KpbIiC JIDC (JIoHr—
9panc-Cenexnusa), KOTopasa, K COXAIEHUIO, IPEKPa-
THJIA CBOE CYHMECTBOBAHMUE, XOTA 3TO ObLI YHUKANb-
HBIA ClIydan (POPMUPOBAHUS AYJUOI'E€HHBIX CYLOPOT
y KPbIC IUI'MEHTUPOBAHHON JIUHUU (OCTAJIbHBIE JIU-
HUM — aNbOUHOCH). AyJUOTEHHBIE CYJOPOXKHBIE
MPUNAJKU HEBBICOKON MHTEHCUBHOCTU MOXKHO OOHA-
pyxuTh npumepHo y 15-20% xpwic Bucrap nexkoro-
PBIX CTOKOB, 4 TAKXK€ y KpbIC TMHUU WAG/Rij, 1151 KO-
TOPBIX XAPAKTEPHBI 3MMJIECNTU(OPMHBIE TPUCTYIIBI
TUIA A6CAHCOB [5].

V Mbimed unbpeanon aunuu DBA/2] ayguoren-
HbIE CYZOPOI'M OAB/IAIOTCA BO BTOPOU A€KA/J€ IIOCTHA-
TAJBHOTO PA3BUTHA, HO TIOTOM MCYE3AIOT. YCTAHOBJIE-
HO, UTO 34 PA3BUTHE ITUX CYAOPOT OTBETCTBEHHLI TPU
JIoKyca. ¥V Mbliieit Frings, ceeKTupOBaHHBIX Ha AyiUO0-
IeHHYIO ANMUIencuIo Bo ®pannuu B Havaxe 1950-x ro-
IOB, OBUI OTKPHIT T€H mass-1 (monogenic audiogenic
seizure-susceptible, ero 6onee no3gHEE HAUMEHOBA-
uHue — Vigrl) [6]. Myranus 3TOro reHa, KOGUPYIOIero
(pparMeHT MEMOPAHHOTO OEJIKA, U ONPEACIACT ayAUO-
TEHHBIE Cyf0poru. TOYHO yCTaHOBIEHO, 4TO Vigrl He
OTHOCHUTCS K KATEIOPUU I'€HOB, IOPOXKJAIOMUX «KAHA-
JONATHUM», U UMEET HHYIO JOKAWIM3ALUIO, HEXKEIU
y DBA/2]. AyniuoreHHsle CyLOPOXKHBIE IPUNAAKHA 00-
HAPYKUBAJNUCH Y Mbliiel 1nHuil BALB/c u Black Swiss.
YV mbuued nuaun 101/HY, KoTOpas HeCeT MyTaluio
B JIOKyCe, oTBeyqamomeM 3a penapauuio [HK mocie
JENCTBUSA XUMHUYECKUX MyTar€HOB, IOMUMO Psiia Apy-
IUX «MEJKUX> HEBPOJIOTUUYECKUX OTKIOHEHUH OOHA-
pyKEHA TAKKE U AyJUOTECHHAA SIMUICIICUA.

deHOMeHOIOTUA U reHeTUKA
ayAMOreHHOM 3NUNencumn

OnuaenTu(OPMHEIE CYJOPOXKHBIE NPUIMAJKH, KOTO-
pbl€ Pa3BUBAIOTCA B OTBET HA JEUCTBUE CHUJIBLHOIO
3BYK4, Y TPBI3YHOB (KPBIC BCEX JTUHUU, MBIIIEN, XOMA-
KOB) NMPOTEKAIOT OJJHOTUITHO. B OTBET HA BKIIOYECHHUE
3BYKd JKUBOTHOE OYKBAJIBHO CPBIBAETCA B OBICTPHIN
6er ¢ npelkkamu. B taboparopun KpymuHCKOro 3Ty
CTAAUIO HA3BIBANIU JBUTATEIbHBIM BO30YXKIECHUEM
(B aHIIOsA3BIYHON UTEpaType — wild run stage, cra-

JUEN AUKOro 6era). dra (aza npuIajKa UMEET, I10-
BUJUMOMY, CMENIAHHYIO NPUPOAY. C OIHOI CTOPOHHI,
Y JKUBOTHOTO IPOABIAETCH 6ypHAd 060POHUTENbHAA
peakuus (IONBITKA yOEXKATh OT HENPUATHOTO, MyTa-
IOIIEI0 3BYKA), C APYION — 3AMETHBI YEPTHl HECIIPOU3-
BOJIBHBIX JIBUUKEHUH, YTO CBUJIETENBCTBYET O HAdale
COOCTBEHHO CYZOPOKHOM PEAKIIUU HA 3BYK. HEKOTO-
pble aBTOPBI HA3BIBAIOT 3Ty (PA3y KIOHUYECKUM Oe¢-
rom (OT rped. kAovo{ — cymaroxa, TONKOTHA). Ecin
NPENOCTABUTb BO3MOXKHOCTb H30€XKATb NEUCTBUA
3BYK4, TO B TeUEHHE (PA3BI IBUTATEIBLHOTO BO3OYK/E-
HHUSA OJHU XKUBOTHBIE JEHUCTBUTEIBHO 3TO JIENAIOT,
TOTJA KAK APYIue — OCTAIOTCA B Kamepe. Pasa gpura-
TEJIBHOT'O BO30OYX/IEHUS ObUIA MOJPOOGHO MPOAHAIU-
3uposana y kpeic KM [7].

V )KMBOTHBIX C HEBBICOKOM CYZJOPOXKHOM I'OTOBHO-
CTBIO NPUIAJOK MOXKET 3AKOHUMUTLCA CPa3y IOCIC
«JUKOTO 6€ra», HO y BBICOKOYYBCTBUTEIBHBIX KDPBIC
CEJEKTUPOBAHHBIX JIMHUNU PA3BUBAIOTCA CIEAYIONHE
CTAUU CYAOPOT: KIOHUYECKUE (PUTMUYHBIE MHTEH-
CHUBHBIC CIIA3Mbl MBIIIL] C IIAJECHUEM HA )KUBOT) U TO-
HUYEeCKUE (MHTEHCUBHOE TOHMYECKOE HAIPIKEHUE
MBI BCETO TEJId B IOJTOKEHUN HA OOKY). CTagus TO-
HUYECKUX CYZOPOr paszpubaeTca nodTtu y 100% KpuIC
KM gepes 7-9 ¢ mocye BKIIOYEHHUA 3BYKA (BBIPAKAACD
I€HETUYECKUMU TEPMUHAMU, Y HUX OOHAPYKUBAIOTCS
MAKCHUMaJIbHBIE IEHETPAHTHOCTD U 3KCIIPECCUBHOCTD
3TOI'O IIPU3HAKA).

CUNBHBIN 3BYK

LBuvratensHoe Bo3dyxaeHue
(knoHw4eckui Ber)

reHepan3oBaHHbIe KNOHWUYECKIMe Cyaopory,
3aXBaTbIBAOLLIME KOHEYHOCTH,
yLHblE PaKOBWHBI ¥ BUBPUCH

TOHWYECKME CYA0pOr LWew,
TYNOBMLLA W NEPeaHUX KOHeYHOCTen

Takue e TOHWYeckme cynoporuy,
HaCTWUHHO 3axXBaTbiBaloWne
3afHWe KOHEeYHOCTH

Takue xe Cyaoporuv
C NONHbIM paBl’MﬁaHL‘IEM
33[IHWX KOHEeYHOCTen

Cxema pa3BuTUA ay[UOreHHOTO CYAOPOXHOIO NPUNALKA Y KPbICHI.
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Hanbosnee nogpOO6HBIN dHAINU3 FEHETUUECKUX OC-
HOB BBICOKOM YYBCTBUTEIbHOCTH K 3BYKY Y KpbIiC KM
6b11 nposejeH JL.ILPomanoso# [8]. M3 pe3ynbrarTos,
MOJIYYCHHBIX, B Y4CTHOCTH, METOJOM JUAJJIEIBLHOIO
CKpCUUBAHMA, CIE0BAJIO, YTO JAHHBINA NIPU3HAK OII-
pefendaercsa HECKOJbKUMHU T'€HAMHU U HUX JEUCTBUE
AAJUTUBHO, C JOMUHUPOBAHUEM AJIJIETEN, ONPELE-
JAIOIUX HEYYBCTBUTEIbHOCTD K 3BYKY. AHAJIU3 IIPO-
ABJIEHUN AyJUOTEHHBIX CYLOPOT Yy KPBLIC-TUOPUIOB
(F2 u 6exkpoccoB) mexay auHuaMu KM u Bucrap
MOKA3aJI, YTO HACACJOBAHMIE 3TOTO NPU3HAKA MOKHO
OOBACHUTD IEUCTBUEM JIBYX T'€HOB, KOTOPOE BUJJOU3-
MEHAETCA IOJ BIMAHUEM TE€HOB-MOAU(PUKATOPOB,
YTO MOATBEPKIAET BBIBOJLI U3 IAHHBIX 110 JJUAJIE]b-
HOMY CKpEemUBaHUIO [9].

PesynpraTel ceneknuu auHun WAR ¢ HeCcOMHEH-
HOCTBIO CBHUJICTCILCTBYIOT O 3HAYMMOM I'€HETUYCC-
KOU COCTABJAIOMIEN B MCCIENYEMOM IPHU3HAKE [4].
[TpeapacnonoXEeHHOCTh K AyJUOTE€HHON 3MUIEIICUU
y kKpbic GEPR Tax xe, kak u y KM, nacinenyercsa Kax
IIOJIMI'€HHBIA dyTOCOMHBIN NpU3Hak [10].

Mpimu DBA/2] MAaKCMMaJIbHO YyBCTBUTE/IbLHBI
K 3BYKYy B BO3pacre 21 AHdA, 3aT€M 3TOT IIPU3HAK I10-
CTEIIEHHO 0CJIa6€BAET U K 45-My JJHIO UX JKU3HU UC-
4ye3aeT (BO3MOXKHO, U3-32 PA3BUTHUA y HUX ITIYXOTHI).
HacnepoBaHue NPU3HAKA Y 3TUX MBIIIEH HE MOXKET
O6BITh MOHOT'€HHBIM (Y HHUX ONHUCAHO MUHUMYM TpHU
JIOKyCa!), IpUYeM KapPTUHA OCJIOXKHACTCA €IE U TEM,
YTO 3TOT NPUZHAK OTHOCUTCS K KATEIOPUU «[IOPOTO-
BbIX>. [IOPOTOBBIMU HA3BIBAIOT TAKUE KOIHUYECTBEH-
HBIE IPU3HAKU, KOTOPBIE MOTYT IIPOABUTLCA B (DEHO-
TUIIE TOJBKO IO JOCTUXKEHHUU UMHU ONPEJCIEHHON
BEJIMYMHBL, T.€. HEKOET'O «IIOPOTa», IIPU BHIIIOJIHEHUU
HEKOTOPHIX «(PU3UOJIOTUYECKUX> YCIOBUIL. PEeHOTH-
NUYEeCKasd KAPTUHA TAKOTO MPU3HAKA B IOINYJIALIUU
MOKET UMUTHUPOBATH OUMO/IAJIbHOE (MM UHOE) pac-
npepeneHue. ITIOCKOIbKY NPOABIEHUE AYAUOTE€HHOIO
npunajgka rpebyer GyHKIMOHUPOBAHUSA LIEJIOTO PA/d
(PU3HNOTOTUUECKUX CUCTEM OPTAHU3Ma, 3TO MPEAIO-
JIO’KEHHUE NPEACTABIAETCA BIOTHE OOOCHOBAHHBIM.

Bosee mogpo6HBIN aHAIU3 TPUPOJLL (PA3El JBU-
raTeJbHOTO BO30OYXK/AEHUS, KOTOPBIN OBLI IPOBEJECH
C HCIIOJIb30BAHUEM CTUMYIALUUM U CAMOCTUMYJIA-
LU CTPYKTYP YETBEPOXOJIMUA MO3Td Yy KPBIC, AaJ
CXOJHBIE PE3YNBTATB.. MUKPOUHBEKIUN OUKYKY/IU-
Ha (a”HTaronucra peuenropa 'AMK, — HOHHOTO Ka-
Hala, KOTOPBIM TOPMO3UT NEPejauy HEPBHOTO BO3-
OYKJCHUs) B HIUXKHEC JBYXOJAMHUE (IIOJKOPKOBBII
CJIYXOBOM II€HTP) BBLI3LIBAET CYAOPOKHBIE IIPUIAJ-
KM, CXO/IHBIE C dYAUOTEHHBIMHU, JJAXKE Y TEX KPBIC, KO-
TOPbIE HE MPEAPACHONOKEHDBl K ay/IMOT€HHON 3MHU-
nerncun. OJJHAKO OHU HUKOI/IA HE ITEPEXOUIN B KO-
HHUKO-TOHMYECKYIO (Da3y, PEAKIIMH KUBOTHBIX B I[€-
JIOM HAIIOMHUHAJIN PEAKIUIO O6ercTBa. B TO Xe BpeMa
HENPUATHYIO U1 HUX 3NEKTPUYECKYIO CTUMYJIALUIO
HWKHETO IBYXOJIMHUSA KPBICHI MOTJIM NPEPLIBATH (T.€.
OCYWIECTBIATE UHCTPYMEHTANBHYIO PEAKIUIO), TOJb-
KO €CJIX 3JIEKTPO/Ibl HAXO/UINUCH B BEHTPAIBHON YaC-
TU LUCHTPAJIBHOI'O AAPA HUXKHEI'O JBYXOJIMHUSA, HO HE
B ero xope [11].

OueBU/IHO, UTO OCOOEHHOCTU CTPOEHUA U (PYHK-
LIUM OPraHa CJIyXad YV )KUBOTHBIX C ay/ITUOT€HHOI 3MHU-
JIETICUEN MOTYT ONPEJENATh 3Ty aHOMaauio. Takue
AHOMAJINHU, HEYETKO CBSA3AHHBIE C MOBBIMIEHHOMN CY-
DOPOKHON F'OTOBHOCTBIO, HEOOZHOKPATHO OOHAPYKHU-
B u y KpbiC (GEPR), u y mpimen (Black Swiss,
Frings). V Black Swiss 6blJIO BBISIBIEHO YETKOE CHU-
’KEHUE TTOPOT'OB CIYXOBOU YYBCTBUTEIBHOCTH K BO3-
pacry 4-5 Mec, O/JHAKO HACJIEJOBANOCh OHO HE3ABU-
CUMO OT NIPEAPACIONOKEHHOCTH K AYyAUOTEHHOM
snuuencuu [12]. YV mpimen Frings (¢ HapymeHHBIM re-
HOM Vigrl) 6pn OOHAPYKEHBI U AYAUOTE€HHAA IIU-
JIETICUA, U CHUKEHHUE CIyXAd — HE3ABUCHUMO OT reHe-
TUYECKOTO (POHA IUHUHU (T.€. OT IKCIPECCUU MYTAHT-
HOro reHa). TakuM 06pa3oM, ayAMOTE€HHAA 3MUJIEI-
CHUsl, HECOMHEHHO, MNOPOXIAETCA WU3MEHEHUAMU
(pyHKIIUM (a2 MOXET OBITb, U MOP(POIOTUYECKUMU
OCOOEHHOCTAMM) OpPraHa CJIyXa, IPU 3TOM Y KHUBOT-
HBIX PA3HBIX JUHUU C AyJUOT€HHOM IMUJIEIICUEN OT-
MEUAETCsA CHUKEHUE CITYXOBOHU UyBCTBUTEIbHOCTH.

Kak BbirnApAaT ayamMoreHHble cyaoporu Ha 33T

DNEKTPOPU3UOIOINYECKOE HUCCIEJOBAHUE AYAUO-
TE€HHOM 3MUIENCUHN Y KPBIC TUHUKA KM 6BIJI0 HA4aATO
BCKOpE IOC/IE MOABJAECHHUSA METOJAA 3ANUCH CyMMap-
Holt OOT kpwiC [2]. TUnUuHbIE (XAPAKTEPHBIC JIA
SMUJIENICUN YETOBEKA) SMUIECNTU(OOPMHBIE PA3PALBI
«IIMK-BOJIHA» PETUCTPUPOBAINCH U3 OOMACTU IIPO-
JONTOBATOIO MO3ra (CIYXOBOTO M BECTUOYIAPHOIO
A/lep) € CaMOTO HaYald ¥ B TedyeHue BceX (a3 npu-
CTyId, 4YTO CBUJETEIbCTBOBAJIO O JOKAJIU3ALMUHU TIEP-
BUYHOTO 0OYara MaTOJOTUYECKOIO BO3OYKAEHHUA
B 3TOM ortgene. Ilo3nHee OBUIM 3aPETUCTPUPOBAHEI
1 BBICOKOYACTOTHBIE PA3PS/Abl OTAEAbHBIX HEHPOHOB.
B HOBOIT KOpe M CTPYKTYpaxX NMEPEJHErO MO3rd, Ha-
NIPOTUB, NPHU (Pase «ObICTPOTO 6era» MOABIAICA CUH-
XPOHU3UPOBAHHBIA TETA-PUTM, d NPU TOHUYECKUX
CYAOPOTAX — BCIIBIMIKH OBICTPBIX BOJH. MHBIMU CJIO-
BAMH, B MEPHUOJ, TOHUYECKON (a3l MPHUNANKA B HO-
BOM KOpE CYyJOPOXHBIX DOI-KOPPENATOB HE BBIABIA-
JIOCh, Y4TO CYHUTAETCH OTAUYUTEIbHBIM MPU3HAKOM
AYZAMOIEHHOI'O CYLOPOXKHOIO NPUNIAJKa. XUPypruye-
CKO€ yIaJIEHUE JIBUTATEIBHON OOJACTU HOBOHU KOPHI
HE NPEnATCTBYET PA3BUTHIO AYJUOTCHHOTO CYLOPOXK-
HOTO IPUCTYNA, TOTAA KAK 3JICKTPUYCCKOC pa3/pa-
KEHHUE 34IHUX OYI'POB YETBEPOXOIMHUA U MEAUAND-
HBIX KOJIEHYATBIX TEJ BBI3BIBAIO MPUIIAJOK 10 TUIY
Pa3BEPHYTHIX AYJAMOIE€HHBIX CYAOPOI. DTHU BBIBOJLI
OBLIN MOATBEPXK/IEHBI B SKCIIEPUMEHTAX C UCIIOJIb30-
BAHUEM METOJJd PACHPOCTPAHAIOMECHCA JENPECCUN
(anmukanuu pactsopa KCl) — BBIKIIOYEHHE KOPBI
A CTPUATYMa HE OCTAHABIMBAJIO PA3BUTHA TAKOI'O
npunajka. CXOAHbIE JAHHBIE OBIIM MOJYYEHBI U HA
kppicax 1uHUA GEPR 1 WAR.

[To3zaHee, HAa OCHOBE GOJIBIIOTO SKCIIEPUMEHTAIb-
HOTO MaTepuana no kpeicam GEPR, 6b171a TOCTpOEHA
CXeMa DPACNIPOCTPAHEHUA BO3OYXKAEHUA IO MO3TY
IIPU AyJUOTEHHOM CYIOPOXHOM npucrye [13]. Kpu-

44

ODIPHUPOITA ¢ Ne9 ¢ 2017



DOU3UOJNIOIUSA. TEHETUKA

(neprakeefykTansHoe cepoe BeLiecTBo)

peTukynapHas opmauma cTeona

/

Ha4arno cypopor BEPXHEE [BYXONMMe
vepHan cybcTaHuma
PAG
HWXHee AByxonmue
CIyX0Ban cucTema CAWHHOW MO3[
3BYK —_—— Ber

L.

reHepaln30BdHHbIE

NoCNecyfopoXHOe COCToRHME
(kaTanencus, 3aTaxkHoe Bo3OyxAeHMe)

=

TOHWKO-KNOHWYeC ke CyOoporu

(xema cBA3eil CTPYKTYp CTBO/IA MO3ra KPbIChl MPU Pa3BUTUM ayfUOTEHHOTO CYAOPOXKHOMO NpUNnagKa.

TUYECKON CTPYKTYPOH, CY/id IO 3TUM JAHHBIM, SBJIS-
€TCS HIKHEE IBYXOJIMUE, TOCKOJIBKY AKTUBAI[US HEM-
POHHBIX PA3PAJOB B HEI NPEAIMECTBYET HAYAILY IIPU-
cryna. s (pasel JBUTATEIBHOIO BO3OYXKACHUS KPU-
TUYECKH BAKHBIM OKA43BIBAETCA PACHPOCTPAHEHUE
BO30YVX/CHUA HA INIyOMHHBIE OT/IC/IbI BEPXHETO JIBY-
XOJIMUS, TOCKOJIBKY YCUICHUE HEMPOHHBIX Pa3PAL0B
B HEM MNPEAMECTBYIOT HAa4aly ABUTATEIBLHOIO BO3-
OyxaeHus. PacnpocTpaHeHue BO30YKIECHUS B PETU-
KyJIDHOE AP0 MOCTAa U OKOJTOBOLONPOBOAHOE Ce€-
po€ BEmECTBO NPUBOAUT K HAYAIy KIOHUKO-TOHHYE-
cKoI aswel mpuctyna [11].

MUOKNOHMYECKNI rUNEePKUHE3 U PaCKaUKa

[ToBTOpHOE BOCHPOU3BELEHUE AYAUOTEHHOIO CY/O0-
POKHOTO NMPUCTYIA MOCTENEHHO NPUBOJUT K PA3BU-
THIO CYJJOPOXHOI'O COCTOSHUS JPYroil HPUPOJHL.
ExxeJHEBHOE JEUCTBUE 3BYKA HA KPBIC, IPEAPACIIOINO-
JKEHHBIX K ayJUOTE€HHOW 3MHUJIEICUU, BBI3BIBAET IO-
CTENEHHOE (POPMUPOBAHUE TUKONOJOOHBIX IOJEP-
TMBAHUI CHAYAJIA OTJEAbHBIX MBIIII] I'OJOBHI, 4 34TEM
TYJOBUIA U KOHEYHOCTEH (MHUOKJIOHHYECKOTO TH-
nepkuHesa). OTHIOAL HE CPa3y, 4 TOJALKO IOCJE I10-
JPOOGHOIO aHAIM3a 3TOTO (PEHOMEHA, CTAJIO SACHO,
YTO 3TOT THUI CYAOPOT UJEHTUUEH CYAOPOKHBIM CO-
CTOAHUAM, KOTOPBIE PA3BUBAIOTCA B MO3I€ KPBIC IIPU
PUTMHUYECKOM, ITOJIIOPOTIOBOM (T.€. HE BHI3BIBAIOIEM
CyJJOpOI) 3IEKTPOPA3APAKEHUN JIUOO THUIIIOKAMIIA,
M1u60 CTPYKTYP MUHAAIEBUJHOTO KOMIUIEKCA. DTOMY
ABJIEHUIO B PYCCKOSA3BIYHOU JINTEPATYPE MOJOOPAHO
YA44HO€ HA3BAHUE — <«PACKAYKA» (B AHIJIOA3BIY-
Hoit — kindling, 3axuranue). A Takas packadyka, 1o
MHOI'MM JOCTATOYHO YOEAUTENbHBIM JJAHHBIM, Pac-
CMaTPUBAETCS KAK MOJIENb «BUCOYHOM» (POPMBI SMHU-
JIETICUU YEJIOBEKA.

Kak yxe roBOpuJIOCH, CYLOPOXKHBIN IPUIALOK
1 MHOKJIOHMYECKMUII TUIEPKUHE3, KOTOPBIE BBI3HI-
BAE€T OJJUH U TOT K€ ATE€HT, PA3IUYAIOTCA IO (PU3NO-

JIOTHYECKUM MeXaHu3MaM. Eciu «ouar» ayJuoreHHo-
ro CyLOPOXKHOTO NIpUNAJKa — B CTBOJE MO3Td, TO
(OpMHUPOBAHUE MHUOKIOHHUUYECKOTO THUNEPKUHE3A
y Kppic KM ObUIO BO3MOXKHBIM TOJIBKO IIPU YCIOBUHU
LEJIOCTHOCTA HOBOH KOPBI — XHUPYPIUU€ECKOE yjale-
HHE HOBOHM KOPH NPEAOTBPAMAIO UX MOSABICHUE.
ITo x0y (POPMUPOBAHUSA MUOKIOHUYECKOTO TUIIEP-
KMHE32 3MUIECNTU(OPMHBIE PA3PAABl «[IUK-BOJHA»
y Kppic KM nepBOHA4aJbHO BO3HUKAJIU B IIOLKOP-
KOBBIX CTPYKTYP4X, HO HUX BHEIIHHUE MNPOSABIEHUA
MOJKHO OBIJIO HAOMIOLATH TOJBKO IOCJE MOABICHUA
TAKUX Pa3psAJ0B B HOBOI Kope. PacnpocTpaHgaonas-
Cd JEIpeccus B KOPE IOJHOCTBIO YCTPAHALA ITOT
THUII CYJJOPOT.

DKCNEPUMEHTANBHBIE CBUJETENBCTBA BAXKHOU
pOJIM T'MINIIIOKAMIIA B F€HE3€ MUOKIOHUYECKUX CYAO-
por y KpbIC inHAU KM ObLIM [TONYYEHBI B UCCIELOBA-
Huu 3.A.3opunou u JI.A.@iecca [14]. OHU BBIACHUIN,
YTO aYAUOTEHHBIM HPUCTYI MOXHO 3aTOPMO3UTH
(T.€. OCTAHOBUTH (Pa3y OBICTPOro 6€ra) aKTUBALIUEN
TUIIIOKAMIIA, BO3JAENUCTBYd HA HETO CIAOBIM 3JIEKT-
pUUYECKUM pa3apaxkeHueM. TOUHO TaKOH ke 3 PeKT
HUMENIO BBEJEHUE MENPOTAHA UIU OPOMA, 3dBEJOMO
CHIKAIOMUX BO3OYAUMOCTD IepeiHero mosra. Of-
HAaKO 00Jie€ CHUJIbHAA 3IEKTPOCTUMYIALUSA THUIIO-
KaMIIa NPOBOIIUPOBAIA MOABIECHUE TUIMUYHBIX MHO-
KIOHUYECKUX Cyopor [2].

Mo3roBble HeiMpOTPaHCMUTTEPbI

V KpPBIC C AyAUOT€HHON 3MUJICIICUEN HA BBICOTE IIPU-
[1a/JKa YCTKO U3MCHAIOTCA YPOBHHU BAXKHBIX HEHUPOXH-
MHUYECKUX MOKA34TENEN AKTUBHOCTU MO3Ia, IPUYEM
y KpbIC KM MMEIOTCA OTKIOHEHUS U B (DOHOBBIX YPOB-
HAX pAJa HENpoOMeauaTopos [2]. B 6onapmom vyucie
HEUPOXUMHUYECKUX HCCAECJOBAHUNA OBIM HAJEKHO
NPOJEMOHCTPUPOBAHBI U CBA3b AyJUOTCHHOU 3IH-
JIETICUA C AUCOANIAHCOM B YPOBHAX MOHOAMHHOB,
HENPOMENUATOPHBIX AMUHOKHUCIOT U UX META00/IHU-
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TOB, U AHOMAJIMU IPOILECCOB MEPEKUCHOIO OKUCIIE-
HUA JIUINAJOB U CUCTEMBI, CBA3AHHOM ¢ MEXAHU3MAMU
aerncrsug NO [15]. V kpoic GEPR-9 snunentudopm-
Hafg AKTUBHOCTb CTPYKTYP CTBOJIA COINPOBOXK/AAIACH
MOBBIIIEHHON AKTUBALMEN [JIyTAMATEPIUYECKOMN CH-
CTEMBI M CHUXEHHON (QyHKiuein 'AMK-epruyeckoit
cucteMbl. OKa3al10Ch TAKXKE, YTO B HUKHEM JIBYXOJI-
MUM KPBIC 3TUX JIMHUNA YBEAUUYEHO (10 70%) 4nuCIo
Menkux FAMK-epruyecknx HelpoHoB. HelaBHO 0CO-
6E€HHOCTH 3KcHpeccun 6eakoB TAMK-cucremsl B HU-
KHEM [IBYXOJIMHUHM OBIIA TNPOAEMOHCTPUPOBAHEI
u vy kpbic KM [16].

B crpuaryme xpbic KM BHE IpPUCTYIId OOHAPYXKU-
BAIOTCA AHOMAJIUU B YPOBHAX JO(PAMUHA U €TI0 META-
6OJUTOB, UTO MOKET OBITh HEMOCPEACTBEHHO CBA3A-
HO C Ie(PUIHUTOM «TOPMO3HOTO KOHTPOJISA» IIPU JIEii-
CTBUM CUJIBHOTO 3BYK4. IIOBBIEHHBIN YPOBEHD fO(A-
MHMHA B CTpUaTyMe KpblC KM 6bUI OOHAPYKEH TAKKE
1 C NOMOIIBIO NMPMKU3HEHHOTO MUKpoAuanusa [17].
ITpu uccnepopannu akrusHocTu ERK1/2 kxunas s nu-
I'POCTPUATHON cucTEME KpbIC TuHUM KM 6110 OT™ME-
YEHO, UTO AKTUBALMA 3TOM CUCTEMBI TAKXKE MOXKET
OBITh NMPUUYUHON CHUKEHUA TOHyca 'AMK-epruue-
CKOI CHCTEMBI U, COOTBETCTBEHHO, IMMOBBINIEHNUA BO3-
oyzauMocTu [18], TOra KaKk KOMIIEHCATOPHBIE HU3MeE-
HEHUA HA KIOHHUKO-TOHMUYECKOW CTAJUU IPUCTYIIA
MOTYT OBITh OJHUM U3 MEXAHU3MOB OCTAHOBKH CYZIO-
por, u3ydeHne KOTOPOro TAKKE HEMAJIOBAKHO.

% ok %

EcTb BOIIPOC, KOTOPBIN MPAKTUYCCKU HE 3dTPATUBACT-
Cs1 B COBPEMEHHOM JIMTEPATYPE IO AyJUOTCHHOM 3I1M-

JIETICUM: TTIOYEMY AYJUOTEHHAA SMUIENCAT OOHAPYXKU-
BA€TCS TOJBKO Y I'PBI3YHOB? MOXHO IIPEJIIOJNOXKUTD,
YTO BBICOKAS YYBCTBUTEJIBHOCTb XUBOTHBIX 3TOU
I'DYIIIBL K 3BYKY — OTPAKEHUE UX IKOJIOTUYECKOH CIIe-
HUAIU3AUNA. BOJBIIMHCTBO I'PEI3YHOB — HOYHBIE JKU-
BOTHBIE, U OOOCTPEHHBIA CIYX /I HUX — BAXKHBIN
(pakTOp 3aMUTHL OT HENPUATHOCTEN. MOXHO NIpEANo-
JIOXKUTb, UTO AyJUOTCHHBIC CYOPOI'U B TOM BU/JE, B Ka-
KOM MBI UX HA0JIIO/JAEM, — 3TO «IIOOOYHBIA PE3YABTAT>
TAKOU CHELUAIU3AUUU. MOKHO IIPEJIIONOXUTD, YTO
AYZIUOTEHHBIA MPUNAJOK (C €r0 YHHUKWIBHON (Pa3ort
«CTPEMUTENBHOTO 6€rd») — 3TO yCUAEHHAs (1O I'eHe-
TUYECKUM NIPUYMHAM) PEAKIUA U3OETAHUA CUIBHOTO
HCTOYHMKA 3BYK4, 4 KATAJICIICUS, KOTOPOU 3aKAHYUBA-
€TCS TAKOU NPUMAJOK (U /I OIIUCAHUA KOTOPOU B HA-
CTOSAIIEN CTATbE MECTA HE XBATWIO, KAK HE XBATHJIO
MecTa s 6ojee nojpoOHOr0 ONUCAHUSA PadboT MO-
CIEHUX JIET), — 3TO TAK XK€ MATOJOTUYECKHU YCUIEH-
Hag peakuusa 3aMUpaHuA (KaK BAPUAHT PEAKIIUMU Ha
OIIaCHOCTB). HO 3TO mpejnonoxenue, XoTs, BO3MOX-
HO, U JOCTYIIHO 9KCIIEPUMEHTAJIBbHOM IIPOBEPKE, ITIOKA
OCTAETCA JINIID IIPEATIONOKEHUEM.

VccnepoBanuss (PEHOMEHOJIOTUN U (PAPMAKOJIO-
I'MM AyIMOTEHHOTO NIPUCTYNA, nposeaenusbie JI.B.Kpy-
MIMHCKUM U €TI0 KOJUIETAMHU JOCTATOYHO JABHO, ITOKA-
34J1M, YTO B OCHOBE Pa3BUTHS TAKOI'O NPUIAJKA JIE-
JKAT HAPYIIEHHUE PaBHOBECUA MEXAY BO30OVKIECHUEM
U TOpMOKeHHEM. COBPEMEHHBIE B3IVIAABL Hd 3TU IIPO-
LIECCHI ITOJHOCTBIO COBIAJAIOT C YUCTO I'UIIOTETUYEC
KMMHU OOBACHEHUAMU, KOTOPBIE AT 3TUM ABJIECHUAM
JL.B.Kpymunckuii. CiejoBano Obl CJI€AATh BBIBOJ], YTO
Ha/I0 MHOI'JA IEPEUYUTHIBATD KJIACCUKOB. B

PaboTa BBHINIOJTHEHA IIPH Hoagep:kke Poccuriickoro ¢oHaa pyHIaMEeHTAIBHBIX HCCIETOBAHUM (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.

NPUPOITA « Ne9 » 2017 a7




APXEOJIOrUs

FAUHSIHOe coBepuieHCmBO
amypckoro HeoAauma

B.E.MeaBenesn

Hnucmumym apxeono2uu u smnozpagpuu CO PAH (Hosocubupck, Poccus)

[IpencTaBaEHBI PE3YABTATHI U3YUECHUA KEPAMUKH IATH HEOJIUTUYECKUX KyabTyp Huxnaero IlpuamMmypbs, MOABABIIEUCA
Kak Hurje B Poccuu paHo (OKOJ0 14 ThIC. JIET HA3a/) U OTIMYAIONIENCA OCOObBIM OOMIMEM M Pa3HOO6paszueM. O6a0M-
KU JIDEBHENIINUX COCYJAOB M3 OOOMCKEHHOM I'JIMHbBI ObUIM OOHAPYKEHBI B CA0AX HAYAJIBHOI'O HEONUTA (OTHOCHUMBIX
IIPEKAE K ME30JIUTY) OCUIIOBCKOM KYJABTYPBI B NaMATHUKAX Tacs u TocsaH. HalijeH pa3gaBieHHbINA COCY]] YCEUEHHO-KO-
HHUYECKOU (POPMEL € pU(ICHON NOBEPXHOCTBIO. Pa3BUTad KEPAMHUKA NIPEACTABACHA MAPUUHCKON KyJIBTYPO PAHHETO
Heonuta (10-9 ToIC. 1€T HA3ax). bonee cOBEPUIEHHOE TOHYAPHOE MACTEPCTBO OBIIO Yy HOCUTENEH KOHLOHCKON U Ma-
JIBIMIEBCKOM KyJIBTYD MO3JHEN CTAAUU PAHHETO U CPEJHETO HEOIUTA. ACCOPTUMEHT UX IIOCY/B BECbMA IUPOK, IOYTH
BCS OHA JIEKOPUPOBaHA. B nepnos QyHKIMOHMPOBAHMUA B IMO3HEM HEOJUTE BO3ZHECEHOBCKOI KYJIBTYPBI €€ CO3/iaTe-
JI1 OCTABUJIH TTOCHE ce6s 60raTelmyio, 3a4acTyI0 TEXHUYECKH (PUINTPAHHO U3TOTOBIEHHYIO KEPAMHUKY C XY OXKECT-
BECHHO-YTOHYCHHON OPHAMEHTUKOMN. IT0106HBIE O6PA3Ibl COCYAOB, HEC UMCIONUX AHAJOIUH B HEOJIUTE COCEAHUX pe-

THUOHOB, IONCTUHEC CPOJHU TAUHCTBCHHOU CI)CepI/II/I.

KirogyeBsie cioBa: [IpramMypbe, HEONIUTHIECKUE KYIBTYPBI, KEPAMHUKA, COCY/Ibl, ODHAMEHT, TOHYAPCTBO.

3/1€/Id U3 TJMHBL (KEPAMHU-

Kd — IEPBBIM HUCKYCCTBCH- SR

HBbIII MAaTEPUAJI, BOILJIOIIEH-
HBIA B IOCY[€) OKA3a/I1 OIPOMHOE
BJIMSHUE HA PA3BUTHUE IIPAKTUYCC-
K1 BCEM YEJIOBEYECCKOM IIUBUIN3A-
LMK IO KpaMHEN Mepe 3a MOoCe-
Hue 13-14 twIC. 1eT. MHOT'UE CIIe-
LUAJIUCTB CYUTAIOT UMEHHO COCY-
bl U3 TJIMHBI OJJHUM M3 TJIABHBIX
1 JIMAarHOCTUYECKUX KPUTEPUECB
OIIpEJIECJIEHUS HEOJINTA — HOBOKA-
MEHHOTO BEKa. XOUETCSA 3AMETUTD,
YTO CETOJHA Ha TUIAHETEC HAUJCT-
Cs1 HEMHOTO JIIOJeH, He 00J1amao-
MUX XOTS OBl OJHUM COCYJIOM,
CACTAaHHBIM U3 TIMHBL. be3 u3penuii u3 000XKKEeHHON
I'TTAHBL (YKPAIEHUH, UTPYLIEK, CTPOUTENBHOTO MATE-
puana, a B IOCIEAHEE BpEMS ACTAICH MEXAHU3MOB,
MEJUIIMHCKUX NIPUCIOCOOIEHUI U AP.) TPYAHO NPE-
CTABUTDb HALY COBPEMEHHYIO XKU3HbD.

Mpnamypbe — oyar gpeBHeMLWEro roHYapcTBa

o 1960-X rofioB, KOT/Ja Ha SMOHCKUX OCTpOBax Kio-
cio 1 CUKOKy (nemepa Pykyu U CKaJbHBIA HaBeC Ka-
MUKypauBa) 6bUIa HANJEHA KEPAMUKA, BO3PACT KOTO-
por okasanca cspime 11-12 TeIC. J€T, JPEBHEUNIEN
B MHUPE CUMTAIACh KEPAMHMKA, CO3JAHHAS HE paHEe
7-9 TBIC. IET Ha3a]. HaujeHHble B IO3HEIIENCTO-
IICHOBBIX KYJBTYPHBIX CJI0SAX AMNOHCKUX MAMATHUKOB
OOJIOMKH COCYLOB O6BUIN OOECIIEYEHBI PATUOYIIEPOJ-

© Menasenes B.E.,, 2017

~+ Bumanauii Ezopoeéuu Medeéedee — 00Kmop
UCOPUUCCKUX HAYK, 3A68COVIOUULL CeKMO-
pom meoauma HuHcmumyma apxeono2uu
u amnozpagduu CO PAH (Hogocubupck), 3a-
cayaceHHoll oeamensv Hayxu PD. Obaacmo
HAYUHBLX UHIMePeCcO8 — apxeonozus, uUcmo-
pus opesnocmu u Cpeonesexosvs JaivHezo
Bocmoxa, Bocmounoil u [lenmpanvroii Asuu.

HBIMUA U30TONMHBIMU JJATUPOBKAMH (3aTEM APYIHE CO-
CEJJHUE OCTPOBHBIE MAMATHUKM C NOAOOHBIMM Ha-
XOJKAMU yJUBUTEABHO PAHHEI'O BO3paCTa ObUIM [Ja-
TUPOBAHBI U UHBIMU METOAAMHU). IIepBOHAYAIBHO pe-
ak1ua 60JBIINHCTBA UCCAEAOBATENEHN HA 3TO OTKPHI-
THE ObLIA CKENTUYECKOMN, B IYYIIEM CIYIA€ HAXOJKHU
CUUTAIH JIOKAJTBHBIM ABIECHUEM.

Vxe B 1970-X rofiax B Xoze paboT apXeoa0ruyec-
KOro orpsaga MHcTuTyTa UCTOpUU, (PUIOIOrUU U pu-
nocopuu CO AH CCCP (npiHe MHCTUTYT APXEOJOTUHA
u staorpapuu CO PAH) B OKpPECTHOCTAX aMYyPCKOTO
cena Cakayu-AygH ObUIM OTKPBITHI TPU MHOTOCIOM-
HBIX MAMATHUKA. B UX HIKHUX CI0SAX, OTHOCAIIUXCA
K OCHUIIOBCKOM dPXEOJIOIMUYECKON KYJIBTYPE, YBEPEH-
HO 32(DMKCHUPOBAHA KEPAMHUKA, AATUPYEMAs LIEPUO-
JoM 11-13 TeIC. ieT HazaA. IIepBbId MAMATHUK C KE-
PaMUKOM HA3BAHHOM KYJIBTYPHI (€€ CUMTAIU B TO BpE-
Ms U3-32 OTCYTCTBUA B HEIN U3ENHUIT U3 O00XKKEHHON
[JIMHBl ME30JIMTUYECKOI) ObUI BBIABIECH HA HWXKHEH
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okpanHe Caxkauyu-AngHa. B 1975 1. Ha TIPOTUBOIIO-
JIO’KHOM, BEPXHE, OKpauHe cea, Ha yrece acs, B oc-
HOBAHUU OCUIIOBCKOT'O KYJBTYPHOTO TOPU30OHTA BME-
CT€ C KAMEHHBIM MHBEHTAPEM M OCTATKAMH OYara
ObUIM HaJEeHbl (PPATMEHTH HEOOBIYHOTO COCYAQ,
HE MMEBIIETO A4HAJIOTOB CPEJU U3BECTHON KEPAMUKHU
JanpHero BOCTOKa M CONPERENbHBIX DPETHMOHOB.
Brepsbie 10J] IBYXMETPOBOH TOJIIEN I'PYHTA B CTPa-
Turpadudeckn 6e3ynpeyHoin curyanuu (in situ)
B OCUIIOBCKOM «ME30TMTUYECKOM»* CI0€ ObLIA 3ape-
TUCTPUPOBAHA KEPAMUKA — OJMH U3 OCHOBOIIONATA-
IOMUX KOMIIOHEHTOB MATE€PUATbHON 6a3bl KYJIBTYP
HEOIUTUYECKOTO BDEMEHHU.

HoBble MaTepuanbl ObUIM MOJydeHB B 1980 T.
B XO/Ic BO3OOHOBJIEHHBIX Ha JPEBHEM IOCEIECHUU
packonok. Hapsaay ¢ pa3spO3HEHHBIMU Y€pPENKAMHU
OOHAPYXKEHBI YACTU PA3JABIECHHOIO COCyAd. OHU 3a-
neranu Ha rnyoune 210-224 ¢m OT COBPEMEHHOM 11O-
BEPXHOCTU B HWXKHEN HAJMATEPUKOBOU MAYKE TOT'O
JKE CJI0Sl (IUTONOTUYECKU CBSI3AHHOTO C MJIOTHBIMH
[JIMHAMY U CYTJIMHKAMM), 94TO U HAXOoAKH 1975 1. Oc-
TATKU COCYJd PA3MEIANIUCh B IIPEeNax OOMUPHOTO
YITTMCTOTO NPOKAJIEHHOIO MATHA, 06PA30BABIIEIOCH
Ha MECTE CYMECTBOBABIIETO HA3€MHOTO KUININA TH-
ma yyma. PacrmosaraBmascs CIJIOMHBIM aMOP(HBIM
NI7ACTOM Hamnojob6me 60ibIIoN 6ecPOpMEHHOI Jie-
MEMKN KEPAMUKA NPEACTABIANA COOOU €/1Ba Pa3/Iu-
YUMYIO IO LIBETY U IJIOTHOCTU Maccy. OHa ObLIA B OC-
HOBHOM MATKOI, CTOBHO COCYJ IDEBHUE HE OOKUTA-
nu. [Tocne TImaTeNabHOM NPOCYIIKH O/ CIOEM OyMaru
€ro (PparMeHTHl 3aTBEPAEIN, U UX YAAIOCh OTJEINUTD
APYT OT Jpyra, YTO MO3BOJHIO PEKOHCTPYHUPOBATDH
cocys. EMKOCTB mpepcTasisiia CoO60H MPOCTEUIYIO
YCEYEHO-KOHUYECKYIO (POPMY THUIIA CUTYIBI™ C IJIOC-
KMM JHOM (IIOCKOJOHHOCTb — XaPaKTepHAsA 4epTa
KEPAMHUKHM AMyPCKOT'O HEOJIUTA). BpIcOTA €ro 6b114 10
26 cM, TOJIMHA CTEHOK U AHa 1.2—-1.7 cM. Buemmuss
MOBEPXHOCTb U3JENUS MMOKPHITA Y3KUMU MAPAJIICIb-
HBIMU BEPTUKAJIBHBIMU KEJIOOKAMU, BHYTPEHHAA —
TOXE KeJIOOKAMH, HO OPUEHTUPOBAHHBIMHU TOPU3OH-

* [MaseonuT, ME3ONUT 1 HEOJIUT — MOJIPA3/IEICHNS KAMEHHOI'O Be-
K4, BBIIEIIAEMbIC TIPEUMYIIECTBEHHO 110 OCOOEHHOCTAM KaMEHHOM
MHYCTPUX. B EBpasuu O3 HMI [TAJIE0IUT B OCHOBHOM JIATHPYET-
cs1 mepuogoM 40—-12 TrIC. JIET HA34J], YTO COOTBETCTBYET KOHILY
IUIEHICTOLIEHA 10 I'€OXPOHOJOIMYECKON MmKane. Me3onuT (cpej-
HMI KAMCHHBINA BEK) OTHOCUTCSA K eprofy ot 15-10 1o 8—5 ThIC.
sieT Haza/l. Ha Me30/muT mpuxoanTcst pybek IIEHCTOIEHA U TOJIO-
11eHa (COBPEMEHHON I'€OJIOTMYECKON 3MOXU — MOCJIEIHETO HE3a-
KOHYEHHOI'O MOJPA3/ICTICHNs YETBEPTUYHON CUCTEMBI), JaTHpye-
MBII BpeMEHEM OKOJIO 10 ThIC. ieT Ha3a/|. Hauano HeonmuTa BO MHO-
I'MX PETMOHAX OTHOCAT KO BpeMeHN 9—8 ThIC. 1eT Ha3ajl. OKOHYa-
HHE €T0 B PA3TMYHBIX MPUPOAHO-KIMMATHYCCKUX 30HAX MTPOMC-
XOAWJIO B pasHoe BpeMs. Ha 1ore JlanbHero Bocroka Poccun, BRITIO-
yag [Ipuamypbe, — OKOJIO 3.5—3.3 ThIC. JIET Ha3a/. [1of HaYaIbHbIM
HEOMTOM TIPEJIATAETCS IIOHUMATh 30Xy B BO3PACTHBIX I'DAHU-
11ax 14—11 TeIC. IET HA33/1, KOI7IA B Ky/IBTYpe Ha (DOHE ME3OTUTHYC-
CKUX OPY/IUH NOABJIAIOTCA PU3HAKNA HEOTUTUYHOCTH.

** Curyna — cocyz B hopme Beaipa. B HeonmmTe u3roTaBIMBaid U3
TEPPAKOTBI, B ATTOXY METAJITA YACTO UCTIONB30BAIACH TAKKE OPOH32.

Kapta pacnonoxeHus 0CHOBHbIX pacCcMaTpuMBaeMblX MaMATHM-
koB HeonuTa B HuxHem Mpuamypbe: 1 — loHyapka-1; 2 — Ocu-
noska-1; 3 — [acs, locsaH; 4 — Bo3HeceHckoe; 5 — Xymmu;
6 — KoHpoH-Mouta, KonpgoH-lWkona; 7 — Cyuy; 8 — Taxra.

TAJILHO. BO3pacT cocyna, ONpeAENeHHbIA PAAUOYTIIE-
poaHbIM MeTonoM, — 12 960+120 ner nasag [1, 2].
ViKe Ipy nepBoM NeTporpauyecKkoM aHaIu3e Kepa-
MHUKHM B MHCTHTYTE Teosorun u reopusuku CO PAH
(HoBOoCHOUPCK) BBISICHUJIOCH, YTO B €€ IJIMHHUCTOM
TeCTEe UMEIOTCA NPUMECHU UCKYCCTBEHHOI'O XapaKTe-
pa (KyCOUKU I'OPHOU NOPOALI 6€3 CJIeI0B KOPKU BbI-
BETPUBAHUA, OKATAHHBIE 3€PHA KBAPId U ITOJEBOIO
mnara). ECTb B HEM TAKXE OPIaHUKA, CJIEABl PACTU-
TEJIbHBIX OCTATKOB, JPOOAEHBIN maMoT*** Temmnepa-
Typa OGKHTa MEPBOTO PEKOHCTPYHPOBAHHOIO COCY-
JJa OCHUIIOBCKOI KYJIBTYPBI OBbIIA OYEHb HU3KOH —
okos0 350°C. ITo3xke KepaMMKa M3 PACKONOK lacy,
BKJIIOYAs OMUCBIBAEMBIN COCYZ, ObUIA MOABEPIHYTA
TEXHUKO-TEXHOJIOTUYECKOMY aHANIU3Y B J1aOOpaTO-
pun «Mcropus kepaMuku» MHCTUTYTA APXEOJOTUU
PAH (MocksBa). Bbuio, B 4aCTHOCTH, YCTAHOBJIEHO, 4YTO
[IPY KOHCTPYUPOBAHUU COCYZA MCIIOAb30BAJICH JIOC-
KyTHBIM HaJIEI, KOTAd HA MOATOTOBIEHHYIO (POpPMY-
MO/I€/Ib, IOKPBITYIO KAKUM-TO MaTEPUATIOM BO U30€-
JKAHUE IPUINIAHUSA K HEM, HAKIAABIBAIUCH 6echop-
MEHHBIE KyCOYKU IVIMHUCTON (MJIUCTON) MaCChL. I10-

*** Ierporpaduueckuit ananus nposeaer H.H. Jo6peroBb.
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Packon I B MOMEHT 3a4MCTKM COCYAa OCMMOBCKOM KyNbTypbl Ha4aNbHOro HeonnTa Bo3pactom 13 Teic. net. faca, 1980 r.

®parmeHT «ocMnoBckoro» cocyaa. facs.
®oto B.H.KasenuHa

«0cunoBcKuit» cocyn, peKOHCTpyKLMsA aBTopa. lacs.
Mpopucoska t0.B.TaBapesoii

®oT0 0.C.MepnBepnesoit

BEPXHOCTD U3/JEINA 3ATJIAKNUBAIA OPYJUEM C TPEOEH-
YATBIM PA6OYUM KPAEM, OTYETO OHA CTAHOBUJIACH JKe-
J1064aTo-pu@IeHON (TOJAOOHAA IOBEPXHOCTD XAPaK-
TEpHA /I BCEU OCUIIOBCKON KEPAMUKH). BBHIABICHO
TAKXe, YTO TOHYAPBI TOCENEHUS ['aca IpUMEHAIN 06-
BAPUBAHUE PACKAJIEHHBIX COCYJOB (BEPOATHEE BCETO,
B I[€JIAX PUTYAIBHOI'O OUMIIEHNUA HOBBIX U3EIHUIT TTe-
pel UX UCIIOJb30BAHUEM B OBITY) [3].

CryCcTsl HENPOJOJIKUTEIBHOE BPEMs UCCIELOBA-
HUA Tacu OBIIM IPOJOJIKEHBL. B BOCBMM pacKomax
1 OJJHOU pa3BEJOYHON TpaHIIEE OOIIEH IIIONAAbIO
OKOJIO 1 ThIC. M* HAW/IECH MHOTOUYUCJIEHHBIN «OCUIIOB-
CKH» MHBEHTAPb PA3IUYHOTO HA3HAYEHUSA, 4 TAKKE
BBIABJICHBI 00pa31ibl MOOUJIBHBIX (POPM HCKYCCTBA
(Menkasg MIACTUKA) M YKpamleHUdA. Pa3panbl HUIN
KPYIHBIE YACTH COCYJLOB OOHAPYXKUTH HE YAAIOCH,
OJHAKO OBbLIO BCTPEUYEHO 3HAUUTETBHOE KOJIUYECTBO
He6OAbMUX PparMeHTOB. OTHOCATCA OHU K HE-
CKOJIBKMUM XPOHOJIOTHYECKUM (Pa3aM OCHUIIOBCKOU
KYJBTYPBI, CYI[ECTBOBABIIEM B CAMOM KOHIIE ILJIEH-
CTOILIEHA. DTO MOATBEPKACHO CEPUEN PALUOYIIIEPOJ-
HBIX JIATHPOBOK, VKIAJBIBAIOIMIUXCSI BO BPEMEHHOMU
auanazoH or 12 960+120 go 10 875+90 ner Haszan.
OJHOBPEMEHHO € MCCIEAOBAHUEM IOCeaeHUsa laca
MPOBEAEHBI PACKOIIKM PACHOJ0KEHHOTO PAJOM JIPY-
roro namaTHuka (focan) ¢ OCUNOBCKUM KYJIBTYPHBIM
CJI0€M, B KOTOPOM TaKXe OblIa 3a(pUKCHPOBAHA KEPA-
MUK, BO MHOTOM OJIM3Kasl TACUHCKOM.

OTKpBITUE CTOJIb APEBHEN KEPAMMKU HA AMYP-
CKOM O€pery MHOTUMH yYE€HBIMHU OBUIO NPUHATO HE
cpasy. TonpKO CIyCTA MOJATOPA-/IBA JECATKA JIET, MO-
CJIe HAXOJOK O6JIOMKOB COCYJOB B JPYIUX IAMATHHU-
KaX OCUIIOBCKOM KyJILTYPBl HA AMype (Xymmu u ToH-
yapxa-1) [4], DOATBEPXKAAOMMNUX HAIKU HMCCAEL0BA-
HUS, CIENUATUCTBI IPU3HAIN IPOOIEMY JpEBHENIIE-
Io ron4yapcrsa Ha PoccurickoMm JlanpaeM Boctoke oj-
HOM M3 NPUOPUTETHHIX U 3HAYUMBIX B d4PXEOTOTHH.
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Hcyesnu COMHEHUs, YTO B «M€30/UTE> (IIEPEXOJHOM
IIEPUOJIE) PETMOHA MOIJIA OBITh KEPAMHUKA.

OCHIIOBCKAas KYJIbTYPa C 3APOAUBIIUMUCA U YAU-
BUTEIbHO PAHO YKOPEHUBIIMMUCH B HEI NPU3HAKA-
MU HEOJUTUYHOCTU*, KOTOPBHIE MPOSABUIUCH TAKKE
B €€ 061eM OOIMKE U B 06pa3€ KU3HU €€ HOCUTENEH,
6bl1a 06pA3LIOM EPEROBOU (POPMBI OBITUSA TON 310-
xu. Hapsagy ¢ KepaMMKOM, PA3HOOOPA3HEHUIIUM Ka-
MEHHBIM HHCTPYMEHTAapueM (B TOM uyucIe MIngo-
BAHHBIMU OPYJUAMN), SKUJIUIAMU-IIOJY3EMIAHKAMH,
IIPOAYKTUBHON 3KOHOMHUKOM (C BBICOKOM POJIBIO Pbl-
6ONOBCTBA) B HEI PA3BUBAIOCH APKOE UCKYCCTBO —
neTporanudsl, KPyriaasg KaMEHHAA U KEPAMUYECKAA
CKYJIBIITYPa, U3BECTHBI IAKE YKpaleHus (Cepbru, Oy-
Chbl). DTU KOMIIOHEHTEI, OTPAKAIOMIME MATEPUAIBHYIO
1 IYXOBHYIO KU3Hb, — HAUOOJIEE JPEBHUE (MU OHU
13 HanboJsee JPEBHUX) HE TONBKO B JJambHEBOCTOU-
HOM PETrMoHE, HO M Ha Teppuropuu BCcer EBpasun.
OCHIIOBCKYIO KYJIBTYPY TEIEPD UCCIEJOBATENUN HE 6€3
OCHOBAHUH OTHOCAT K IPOAYKTAM JpEeBHEHIIEH Mpo-
TOIMBUJIN3ALIU L.

Cienyer cKasaTb, 4TO JIOAUA (IIPEUMYIICCTBEHHO
B pase pernoHos CeBepHOU EBpaszun) yxe B IO3JHEM
[AJIEOINUTE OBLIM CIOCOOHBI UCIIONb30BATH B OBITY
1 OOXKHUIATH IVIMHY. DTO OTHOCHUTCH, NPEXKJE BCETO,
K HM3/ICJUAM, CBA3AHHBIM C MArHYECKUMHU OOpsjaMu
(burypkam KXKMBOTHBIX, YesnoBeKa). [TogaBaeHne nMeH-
HO INIMHAHOM IOCY/bl U €€ IOCTOAHHOE, 4 HE CIIopa-
AUYECKOE MPOU3BO/JCTBO B (DUHAJIE MAJNECONUTA — Ha-
YAJIbHOM HEOJIMTE NPOCIEXUBAETCA B panioHax Boc-
TOYHOM A3un, Kyjga BxoguT Taxke Huxnee Ilpuamy-
poe [5, ¢.33]. IOGONBITHBIM IIPECTABIACTCA PE3YJib-
TAT UCCAENOBAHUA INIMHAHON YAIICUKU U3 TAICOJUTH-
YECKOTO CBATUIIMINA BO3PAcTOM 14-16 ThiC. eT B Ka-
nosoi nemepe (FOxubIf Ypair). V yaneuxu 0604KeHA
TOJBKO BHYTPEHHAA ITOBEPXHOCTD, IIO3TOMY IIPEATIO-
JIATAETCS, YTO OHA CIYXKUIIA )KUPOBOM JIAMIION U OOKUT
€€ NPOUCXOAUI 34 CYET TOPEHUA PACIIABIECHHOIO
sKUpa. JIETKO JJONYCTUTD, YTO B MAMATHUKAX M1aJI€OIU-
T4 TTIMHAHBIE COCY/Ibl MOTJIM MPOCTO HE COXPAHUTHCH,
MOCKOJIBKY HE GBI 0G0XUKEHBI [6, €.56, 60]. Hacros-
mlee K€ IOHYAPCTBO B T€ BPEMEHA CYMIECTBOBAJIO
JIMIIb B BOCTOYHOM 4aCTU A3UH.

KynbTypHO-XpOHONIOrUYECKMI1 BaKYYM
M ero 3anojiHeHue

Jlo BBEJEHUA OCUIIOBCKOM KYJIBTYPHI B CTATYC HEOJIU-
TUYECKON 06Iiee KOJIUMYECTBO KYJILTYD JaHHOM 3I10-

* HauajioM HEOIMTa Yallle BCCrO CUMTAIOT MOSIBICHUE KEPAMUKH,
TEPPAKOTOBBIX COCY/IOB — CBOETO POJIA MAPKEPA MEPEMEH B MPO-
M3BO/ICTBEHHOM JICATEIBHOCTH JIPEBHUX — U IPYTHE HOBAIHH B UX
MEPBOOBITHON TEXHUKE (IMPOKOE PACIPOCTPAHEHME NUIH(POBA-
HUSL, TWICHYSL, CBEPJICHUS U JIP., PA3HOOOPA3HBIC OPY/IUS 110 06pa-
60TKe jiepesa). K nMpu3HakaM HEOTUTUYHOCTH OTHOCHUTCS TAKKE
CTPOUTENBCTBO JIEPEBAHHBIX KNI, U3TOTOBJICHUE JIOJIOK, OOJIb-
1451 POJIb B 9KOHOMHKE PBIOOJIOBCTBA, PA3HOKAHPOBOE UCKYCCTBO,
B TOM YHCJIE OOBEMHAA CKY/IBITYPA.

X1 B PETMOHE OI'PAHUYUBANIOCH TPEMSA — MAJIBIIIEB-
CKOI M KOH/IOHCKOM (KOHEI], PAHHETO — CPEAHUM He-
OJIAT) U BO3HECEHOBCKOMU (IO3AHUN Heonur). Clo-
JKUTACh CUTYAl s, B KOTOPOH MeXAy HanuboJjee no3j-
HUMHU NAMATHUKAMU OCHUIIOBCKOM M HAMOOJEE PaH-
HUMH MaJIBIIIEBCKOM KYyJIbBTYp 06pazoBancs 6oJjee
4eM JIBYXTBICAYETIETHHUI KyJILTYPHO-XPOHOJOIHUYEC-
KMIT BaKyyM. MOXHO OBbLIO JIMIIb I'd/JATh, YEM OH 34-
MOJHHUTCA, HO NPOJOJIKAIOCh 3TO HEAOITO. B KOHIlE
90-X roJj0B NPOILJIOTIO CTOJETUSA U B HA4AJI€ HbIHEII-
HETO BEKA IIPU PACKONKAX Ha 0.Cyduy MOOIU30CTH OT
cena MapuHUHCKOTO OBII OOHAPYKEH KYJIBTYPHBIN
IJ1ACT ¢ OOMIbHBIMUA KAMEHHBIMU U KEPAMUYECKUMU
HaXO/IKAMU, HCOOBIYHBIMU B CDABHEHUU C U3BECTHBI-
MU JPEBHOCTAMHU HIKHETO AMypa. OHU 3aJI€TaIn IO/
norpebeHHON MOYBOH I1y6kKe APTEDAKTOB CPEJHETO
Y MO3JHETO HEONNUTA. MaTepuan OblI JATUPOBAH IO
VIJIIO PAJAUOYIJIEPOJHBIM METOJOM, BO3PACT €TI0 OKa-
3anca 9-10 rteic. aer. [Tomumo Cyuy, BEHIEBBIE KOM-
IJIEKCBl, OTHECEHHBIE BBUAY HUX OPUTUHATBHOCTHU
1 MHOTOYHCJIEHHOCTH K HOBOM, MAPUUHCKOMU, KyJIb-
Typ€ PAHHETO HEOJIUTA, OBUIN TAKKE BBIICJICHLL B Ma-
TEPUAIAX JPYTUX HIKHEAMYPCKUX NAMATHUKOB (Ta-
kux, Kak Konpon-Iloura, UnHokeHThEBKA, [leTpo-
11aBJA0BKA-OCTPOB U Jp.). Tak MApUHUHCKAS KYJIbTypa
CTana MATOM HEOJUTUYECKON KYJIBTYPOH, OXBATHB-
meyd MHOI'ME PAMOHBI CEBEPO-BOCTOYHOM, CpeJHEN
U I0ro-3anagHon yacred Huxuero IlpuaMypsos.
[TepBbI€ KE UCCAENOBAHUA KEPAMUKH 3TOM KYJIBTY-
pPBI TO3BOJIMIIA BBIABUTD PAJj OCOOEHHOCTEN T'OHYAP-
HBIX TPAJUIUI ee HocuTeaen. [Ipu BCei BHEMHEN ap-
XAUYHOCTHU €€ COXPAHHOCTD JIy4dlle OCUIIOBCKOHU. DTO
IUIOCKOJOHHBIE, Yallle TPU3EMUCTBIE, TOPITKOBUIHBIE,
CUTYJIOBUJHBIE U OOUOHKOBU/HLIE COCYABI IPEUMYIILE-
CTBEHHO CPEIHUX U MAJBIX PA3MEPOB C AUAMETPOM

CkneeHHblit cocyn. MapuuHcKas KynbTypa paHHEro HeonuTa
(10-9 Tbic. net Hazag). Cyuy.
®oT1o 0.C.MepnBepnesoit
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TYJIOBA U BBICOTOM 10 32 c¢M. OpHAMEHT HAHOCHJICS
B paliOHE BEHUMKA WIN 9yTh HIDKE €T0 U HA TOPIIE Pa3-
JIUYHBIMU I'DEO6EHYATHIMU ITAMIAMU [7]. KoHcTpyu-
pOBAHUE COCYJOB IIPOU3BOJUIOCH B OCHOBHOM JIOC-
KyTHBIM HJIENOM Ha (POpME-OCHOBE. B 11€10M TOH-
YapHBIE TPAJULIUNA HOCUTENEN MAPUUHCKON KYJIBTYPbI
60J1€€ PA3BUTHIE IO CPABHEHUIO C TPAJULUAMHU CO3/1A-
TeJIEN OCUIIOBCKOU KYJIBTYPHI [8].

Haxo/ k1 U3 060XKEHHOU IVIMHBI, KEPAMUKA OCH-
IIOBCKOM M MAPUMHCKOM KYJIBTYD HAYAJIBHOI'O U paH-
HETO 3TANOB HEOIUTA HATIIALHO IEMOHCTPUPYIOT, 4TO
Takas cpepa NPOU3BOJCTBEHHON JEATEIbHOCTH OOU-
TaTeael 6eperoB AMypa 1 €ro OKPECTHOCTEH, KAK I'OH-
YapCTBO, PA3BUBAIACH YCTOMYUBO, XOTHA, UCXO/A M3
HaIlUX COBPEMEHHBIX INPEACTABICHUIT, BECbMa MEJ-
JIEHHBIMU TEMIIAMH. PaCKONAHBI 3HAYUTEIbHBIE IJIO-
majau naMmITHUKOB oT 8—10- go 14-ThicAYeneTHEN
JJABHOCTHU C ApTE€(AKTAMU OCUTIOBCKON U MAPUHUHCKON
KyJAbTyp. HO IpM COTHAX M THICAYAX BCTPEUYEHHBIX Pa-
300IIEHHBIX OOJOMKOB IIOCYJbl HAWJECHBI JIUIIb €AU-
HUYHBIC €/1BA LIE/IbI€ COCYAbl (PA3BAJIbL), IPUHAICKA-
MUE MPEXKAE BCETO BTOPOU U3 YIOMAHYTBEIX KYJBTYP.
KoHneuyHO, He UCKIIIOYEHO, YTO OYAYIIUE UCCIEJOBAHUSA
JAPYI'UX OOBEKTOB HAYAJbHOTO U PAHHETO 3TAIIOB HEO-
JINTA U3MEHAT KOJUYECTBEHHOE COOTHOIIEHUE JIPEB-
HocTel. CerofiHs ke MOXHO C/IeJIaTh BBIBOJI: BO3ZHUK-
€€ BECbMA PAHO MPOU3BOJCTBO TNIMHAHOU IOCY/BI
B [IpraMypbe COBEPUIEHCTBOBAJIOCH B YCIOBUAX 3BO-
JIOITMOHHON CTA0MJIBHOCTH 6€3 KAaKUX-11u00 morpsce-
HHUU ¥ BIUSHUN U3BHE. M Tump HA 60J1e€ MMO3JHUX 3Ta-
14X HOBOI'O KaAMEHHOTO BEKA dMYPCKOE I'OHYAPCTBO,
HCIOJIb3YS HAKOIUIEHHBIN ONBIT U MOTEHI[UAJ, TOJJHU-
METCS Ha CAMBIE BBICOKHE CTYIIEHU MACTEPCTBA.

TBOpEHVIFI BAOXHOBEHHbIX rOplWIEeYHUKOB

HuuyTh HE NpEyBEINYNBAA, MOAYEPKHEM, UTO HIK-
HEAMYPCKUE HEOJUTUYECKUE KYIBTYPBI CBOUM CBOE-
06paszueM, IPKOCTBIO U OOIMIUM CO/IEPKAHUEM OTUET-
JIUBO BBIAENAIOTCA CPEAU KYJIBTYP CBOETO BPEMEHU HE
TONBKO JJaJIbHEBOCTOYHO-CUOUPCKUX PETUOHOB,
HO W HAa 3HAYUTEJIBbHO 00Jic€ OOMUPHBIX IPOCTPAH-
CTBaX, YTO NPU3HAETCSI MHOTUMU HCCIEJOBATEISIMHU.
Bce 310 B IOJIHOU Mepe, 1aKe, MOXKET OBbITh, B IIEPBYIO
odepesb OTHOCUTCA K JOLIEAIIEN OO HAC UCKOIde-
MOM NPOJAYKLMHU, CO3LAHHON JPEBHUMU AMyPCKUMU
TOHYAPAMU-TOPIIEYHUKAMU.

Kepamuka HUXKHETO AMypa BBUIEIJIEHA BPYYHYIO
6€3 TpUMEHEHUSI TOHYApHOT0 Kpyra. Ho oHa no Tex-
HOJIOTHUYECKUM (MCIOJIb3YEMBIM MAaTE€pHUaIaM U CIO-
c06aM U3rOTOBIEHNUA), POPMANBHEIM ((POPMAM COCY-
JOB, UX IApaMeTPaM) U CTUIUCTUYECKUM (YKpalle-
HUAM, LBETY, 0O6PabOTKE MOBEPXHOCTHU U JIp.) ATPH-
6yTaM HE yCTYNA€T 3HAMEHUTOHN KEPAMHUKE KYJIbTYPBI
AHIIA0 KUTAHCKOTO HEOJUTA U ANOHCKOTO A3EMOHA
TOTO € BPEMEHU.

MHOru€e U3 Ha3BAHHBIX ATPUOYTOB HAOIIONAIOTCS
B [IMHSTHOM MOCY/IE VK€ KOHIOHCKOI (8.5—6 THIC. JICT
HA32]]) U OCOOEHHO MAJIBIIIEBCKONU (8—5 THIC. JIET HA-

3a]) Kyasrypax. Ilocienuas JO BbIJENIEHUA OCHUIIOB-
CKOM M MAPUUHCKOM KYJIBTYD CUMTAIACh CAMOM PaH-
HEH, HO C MOSABJICHUEM HEJABHO 60Jee JPEBHUX /a-
TUPOBOK KOHJOHCKOM KYJIBIYPBI NOCAEAHASL CTAIa
HECKOJIBKO CTaplie MaJblIeBCKOU. OZHAKO OCHOB-
HOE CBOE BpeMs (8—06 ThIC. IeT Ha3a/1) 06€ 3TH Kyib-
TYPbI COCYILECTBOBAJIM B PAMKAX CPEJHEIO HEOIUTA
B IpejesaX OJHOIO OGOJBIIOIO aMYPCKOIO apeana,
HO X4paKT€p UX B3aMMOOTHOLIEHUN IIOKA €IIE I10JI-
HOCTBIO HE BbIACHEH. KOHJOHCKAA CBOUM IIPOUCXOK-
JEHUEM CBA3AHA C MAPUUHCKON KYJIBTYPOH, B MaJIbl-
HIEBCKOM JK€ IPOCMATPUBAIOTCA COXPAHUBIIMECH
OCHUIIOBCKUE Tpaaunuu [9].

[OHUapBl HEONUTUYECKUX KOHJOHCKUX IIOCEJE-
HUN U3IOTABJIUBAIN COCYAbl CAMBIX PA3JIUYHBIX PA3-
MepoB U popMm. ITogasngomee 6GONbIMUHCTBO KEPa-
MUKH (BCero 6osee 40 ThIC. HAXOJOK, BKJIIOYAs 11€JIbIE
COCyJbl) Hauboyee HCCIELOBAHHOIO MOCEIEHUA
3TON Kynbrypbl KonzpoH-IToyra 60rato OpHAMEHTH-
poBaHoO. TUNHMYEeH OPHAMEHT B pOpME pOMOOB U Tpe-
YI'OJTBHUKOB, 4 TAKXKE «AMypPCKas MJIETEHKd>» — HEYTO
MIOXOKEE HA AYENUKU PBIOOTOBHOI ceTu. Kepamuke
KOHJJOHCKOH KYJIBTYPBI IIPUCYL] TAKXKE YEeHIyH4aThIN
JEKOP — KOMIIO3ULIMU U3 AYIOBUAHBIX OTTUCKOB, CO-
3/12I0MUX HJUIIO3UIO PBIObEN YEIIYH.

Coszarenn MalblIIEBCKON KyJIBTYPHI 00J1a/jaln
eme 60€e BLICOKUM TOHYAPHBIM MaCTEPCTBOM. MX
KEPAMUKA — YPE3BBIYANHO MEAPBIT U HUH(POPMATUB-
HO €MKUI1 KOMIIOHEHT KYJIBbTYPBL. [TITMHAHOE TECTO, KAK
[IPABUIIO, INIOTHOE, IIOBEPXHOCTHU MU3JE/IUI 3aT/Iaxe-
HBI, 32JIOICHBL, HEPEJKO MOKPBITHl AaHIOOOM (KHUJKUM
pPaCcTBOPOM IVIMHBI) WIX KPACHOU KPACKOU. ACCOPTH-

Cocyn c uewyiyatbiM opHameHTOM. KOHJOHCKas KynbTypa
paHHero Heonuta. KoHpoH-MouTta [12].

®oto B.H.KasenuHa
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Cocyn (BbicoTa 34 cm) co cnupaneBuaHbiM y3opom [13] (cneBa) wm npopucoBka cocysa (Bbicota 21 CM, MOKa3aHa BHeLWHASA
NOBEPXHOCTb W TONWMHA CTEHKU U fHa — 0.5-0.8 CM) C KOHLEHTPUYECKMMMU CNUPAnaMu U pbibKOOBPasHbIMK durypamu. Mansi-

wesckas Kynbtypa. Cyuy.

MEHT IOCY/Ibl MAJIBIIIEBIEB MUPE, YEM Y KOHJJOHIIEB.
EcTp KpynHbl€ (U1 BAPKU MUIIUA HA OTHE) U HEOOJb-
MHUE CUTYJIOBUAHBIE COCY/BI, 4 TAKXKE TOPUIKOBUAHBIC
u OaHOYHBLIE, €CTh U 4Yamu. HanigeHb OO0YOHKO-
BUJIHBIE, IMAPOBUIHO-C(PEpUIECKUE, OYTBIIEBUIHBIE
U OKDPYIJIBIE €MKOCTH. [IPAKTUYECKH BCE OHH HOTATO
YKPALIEHBL: JI1 OPHAMEHTA CBOMCTBEHHO IPUMEHE-
HHE KaK O/JHOTO, TaK U HECKOJIbKUX TEXHUKO-EKOPa-
TUBHBIX 3JIEMEHTOB Ha OJJHOM COCVAE, YTO CO3JAAET
apdexTHbIe KOMIO3UUU. K npumepy, Ha HEKOTOPBIX
COCYZIaX, HAPAAY C peabe(pHBIM (YaIle HETATUBHBIM)
OPHAMEHTOM, OOPA30BAHHBIM PA3JMYHBIMU IMTAMIIA-
MU, UMEETCA INIOCKOCTHOM Y30D B BUJI€ (PUI'YP pACTH-
TEJBHOTO WJIN 300MOP(HOTO XapaKTepa, HAHECEH-
HBII APKO-KPACHOHN MJIM MAJTUHOBOM KPACKOH. [Tomu-
MO COCYJOB MaJIBIHIEBIBl U3TOTABIUBANIU U3 000-
JOKEHHOU TJIMHBL U IPYTHE TPEJMETH:: NPACIULA,
MITAMIIBI-KAYaIKN, KOJECUKA-OPHAMEHTUPDL.

B mosgnHeM HeonuTE, B MEPUOJ CYMIECTBOBAHUA
BO3HECEHOBCKOI KYJIBTYPBI (5-3.3 TBIC. JIET HA3aK)
HWXKHEAMYPCKUE I'OHYAPBl HAPALY C OBITOBOH MOCY-
JIOI1 OCTABUJIN TOCIE CeOs H6OTraTeNmylo, 3a49acTyIo
TEXHUYECKU (PUIUTPAHHO U3TOTOBIEHHYIO KEPAMUKY
C XY/LO’KECTBEHHO-YTOHYEHHON (MOpou ¢ MUMOI0-
IMYECKUMU CIOXKETAMU) OPHAMEHTUKON. ITojo6HbIE
06pa3Ibl U3/IeIUH TOUCTUHE CPOJHU TAUHCTBEHHON
(peepun. OCo6011 APKOCTHIO BBIIEIACTCS KEPTBEHHAA
(u1u pUTYANBbHO-06DPANOBAA) MOCYAA, PA3UTENBHO
OTIUYAIOMAACA OT TOH, YTO MUCIOJb30BANACH OOUTA-
TEJIAMU HEOJUTUYECKUX IIOCEJIICHUN B IOBCEJIHEBHOMN
JKU3HU. DT KEPAMHUKA II0 MHOI'MM IIpU3HAKaM 6oJiee
BBLICOKOT'O KauecTBa, 4eM ObIToBas nocyzaa. OHa 3a-
(pUKCHPOBAHA ITTABHBIM OOPA30M B KYJIBTOBBIX IIE€HT-
pax, CYIeCTBOBABIMIUX B [IpaMypbe, HAUMHAA C OCHU-
MMOBCKOU KYJBTYPBI U BIUIOTH O 3THOTPA(PUUIECKON
coBpeMeHHOCTH [10].

LllapoBnAHO-Chepnyeckunin COCya, OKpalleHHbli B BEpXHeli Ya-
CTU APKO-KpacHoit kpackoi. ManblweBckas kynbtypa. Cyuy.
®oto B.H.Kasenuna
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MpopucoBKa cocyfa € YeTblpbMsA BONOTOOOPA3HLIMU UK fpe-
BOBUAHBIMM urypamun. Mansiwesckas kynstypa. Cyuy.
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Kepamnyeckoe npscnuue c usobpaxeHuem nuyuHbl. Manbl- 0610MOK cocypa ¢ n3obpaxeHuem nonosa. BosHeceHoBckas
wesckas Kynbtypa. Cydy. Kynetypa. TaxTa.
®oto B.H.KasenuHa ®oto B.H.KasenuHa

BepxHss yacTb cocyaa C pe3HbiMU Urypamu-gyramu Ha Menko-

A4encTom oHe MU KpacHOW KPacKoi Ha LMAUHAPUYECKO rop-

nosuHe. BozHeceHoBckas kynbTypa. KynbtoBblit ueHTp TaxTa.
®oTo B.H.KasennHa

Yawa (pekoHcTpykuua). Morna ucnonb3oBaTbCs B KayecTse OparmeHT KepaMMKK C HanenHoiM U306paxeHnem KiBa co-
cBeTUNbHUKA. Bo3HeceHoBcKas kynbtypa. Cydy [14]. Bbl. Bo3HeceHoBcKas KynbTypa. TaxTa.
Mpopucoska H).B.Tabapesoi Mpopucoska t0.B.Tabapesoii
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CkneeHHblit cocyn CO Cnefamu pemMoHTa — OTBEpPCTUAMMU
BLOJb TpewuH. Bo3HeceHoBckas kynbTypa. KoHpoH-MouTa.
3pech u panee doto B.H.KaBenunna

PuTyanbHO-006pAJOBBIE COCY/ABL, KAK IPABUIIO, XO-
Ts1 OBl YACTUYHO OKPAIIEHBl KPACHONU KPAaCKOM (OX-
pOI1) pa3NUYHBIX OTTEHKOB. M3BECTHO, 4YTO y MHOI'UX
HAPOJOB C APEBHOCTU KPACHBIA LIBET ObUI 3HAKOM
KPOBH, CUMBOJIU3UPOBAJI CUIY U BOOOILIE *KU3HbD.
Ha OoTpenbHbIX 3K3EMIUIAPAX KEPAMUKU COXPAHU-
JIUCh TAKKE CIEABI YEPHOI U O6EION KPACKHU.

[Tpon3BOACTBO PUTYAILHON KEPAMUKHA HEOJIUTH-
YECKUX OOIIECTB HUXKHEIO AMypa (POPMUPOBAIOCH
[IOJl BJIUAHUEM TPAJULUU APEBHEIO TOHYAPCTBA
Anonun u Kurag, KOTOpOE NPOABUIOCH CKOpee
B TE€XHOJIOTUHU, TOI'lAd KAK B CUCTEME OPHAMEHTAIb-

OparmeHT cocyfa € M300paXeHHbIM CUHKPETUYECKUM JIUKOM
eHWnHBI-NpapoanUTENbHULbI. Pasnnunmbl: KOHTYP NUUYUHDI,
HOC, pOT, Ha N6y TpeyronbHas GUrypa — KEHCKUX CUMBOJ;
rnasa — B BUAE CTUIN30BAHHbLIX 6ONbIIEroN0BbLIX Pbib; pesb-
et Hag rmasamu (HagbpoBHble Ayru) B popme neTslLen NTULLbI
(aHdac) c WwK1poKo pacnpocTepTbiMU KpbINbAMU; POMO Ha Lee,
TPaKTyeMblii B apxeonoruu u 3THorpaduu vauie Kak cUMBON
COJIHLA; TIONleHb — NAcTbl C NanbLaMu, COELUHEHHbIMU Nepe-
noHKkamu. Takum oO6pa3oM MK 0ObeguHAET U306paXeHus
KEHLWMHBbI, NTULbI, PbIBbI, COMHLA W TIONEHS.

HBIX KOMIIO3ULUI BOIJIOTUIUCH MECTHBIN KOJIOPUT
1 ApXanKa MUPOBO33pEHUS. [JIaBHBIMU OOBEKTAMU
IIOKJIOHEHUS Y HEOJIUTUYECKOI'O HaceaeHusa HuxHe-
ro Ipuamypps (Cynsd 10 UKOHOI'PA(PUU KEPAMUYEC-
KUX HaXO/I0K) ObUIM pbIOA, NTUIA (COBA), TIOJIEHD,

CneBa — wTamn-kayanka. Manbiwesckas kynetypa. Cydy. CnpaBa — 0670MOK YaliM C HanenHbiM aHTPONoOMOpdHbIM Gapenbe-
tom. BosHeceHoBckas kynbtypa. KoHpoH-LWkona.
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3a4ncTKa OCTAaTKOB KaHa Ha Moy XKWJMILA BO3HECEHOBCKOI KynbTypbl. Cyuy.
®oTo aBTOpa

3Mes (110103). BONBMMUHCTBO U3 3TUX PEIUTHO3HO-
MUDONTOTUYECKUX NMEPCOHAKEN MOMHOCTBIO UJIM Ya-
CTUYHO IPEJCTABIEHBl HA CAMBIX SIPKUX JTUUUHAX
1 U300PAKEHUAX HA COCYJAX BOZHECEHOBCKON KYJIb-
TypHL IIpexe BCEro CAEAYET HA3BATD MEAEBD BLOX-
HOBEHHBIX TOHYAPOB HEOJIUTA — U3BECTHENUINYIO JIN-
YHHY (CKOpee BCero, 06pa3 JKeHIUHBI-POJOHAYAIIb-
HUIB, XO3AHKM HEOGA, BOJBl U 3€MJIN), NU3006PAKEH-
HYIO Ha 0610MKe (pazmepoMm 21.6x18.6 cm) cocyra
JAHHOW KyJIBTYPBI, KOTOPBIHA 6bLT HangeH AIlJepe-
BAHKO U A.IT.OKIaHUKOBBIM Yy c.Bo3Hecenckoe [11].
YHUKAJIEH TAKXE OOJIOMOK YAl C HAJEIIHBIM Oape-
Abe(HBIM AHTPOMOMOP(GHBIM U300PAKEHUEM.

X0ouy OTMETUTb, YTO HOCHUTEIN HUKHEAMYPCKUX
HEOJUTUYECKUX KYIBTYD TAKKE MOTYT IPETEH/OBATDH
Ha POJIb BECbMA HUCKYIIEHHBIX, NOATUHHO U300peTa-
TEJIbHBIX CTpoUTEeNer )uaum,. ITocae HUX COXpPaHU-
JIOCh OTPOMHOE KOJMYECTBO OCTATKOB KUJIBIX COOPY-
JKEHUH PA3TUYHBIX PA3MEPOB U IMTYOUHBI, IO KOTOPBIM
MPOCIEKUBACTCA MOCTENIEHHOE YCOBEPUIEHCTBOBAHUE
1UX BHYTPEHHUX UHTEPBEPOB, HANIPABIEHHOE NPEXKAE

Jiuteparypa / Reference

BCETO HA YTEIUIEHUE ITOJYIIOA3€EM-
HBIX, 4 IOPOU U L[EIUKOM IIOJ3EM-
HBIX 3UMHHUX [JOMOB-3E€MJISIHOK.
OCOBEHHO 3TO OTHOCHUTCS K OOJb-
MMM KUJTUIAM O3JHETO HEOTUTA
Ha 0.Cyuy. B Hux, Hapaay ¢ He-
CKOJILKMMHU OJJHOBPEMEHHO JENCT-
BYIOIIMMM OYaraMu HJIH OJHUM
OONBIIUM OYarOM U TEINJIBIMHU
CHNAJIBHBIMU SIMAMM BOKPYT HETO,
OblIA B OTAEIBHOM CIIydde COOPY-
JKEHA OTONMUTENbHAA CUCTEMA THIIA
KaHa*. JIIMOXO/IHBIE KAHAJBI Cle-
JMAHBl TPUMUTHUBHO M3 IJIAMIEK
1 Kepjel, 0OMAa3aHHBIX IJIMHOH,
HO ¢ cobmojeHueM GopM U CIo-
COOO0OB, CBOMCTBEHHBLIX ITOJOOHBIM
KOHCTPYKIMAM 60/I€€ IMO3AHETO
Bpemenu. HaijeHHbpl KaH, TOY-
Hee NMPOTOKAH, B HACTOAIIEE BpeMs
crapuie (IIOYTH Ha TBHICAYY JIET)
BCEX M3BECTHBIX B HAYKE aHAJIO-
TUYHBIX OTONUTENBHBIX YCTPOKCTB,
BO3BEIEHHBIX U3 JPYIUX MATEPUa-
JI0B (KaMHs, 3eMin) [1, ¢.255].

HeonuT HUXKHEM 4YacTH AMYpPCKOro 6HacceriHa
C €r'o KyJBIypaMHy, APEBHENIIEH U BECbMA APKOM Ke-
PAMHUKOI, APYITUMU COCTABHBIMU KOMIIOHEHTAMU, KAK
MOXKHO HaJA€ATbCH, OYAET CO BPEMEHEM IOMNOJHEH
HOBBIMM  dPXEOJOTUYECKUMHU CBUJETENbCTBAMMU.
Ho u cerogHs OH NIpPEJCTABIAET COOOU OPUIMHAIb-
HO€ ABJICHUE C BBIPAXKEHHBIM JTOKAJIBHBIM CBOEOOPA-
3UEM B c(hepe IPOU3BOACTBA, OBITOBOIO YKIa/a, 00-
PAOB, PA3IUYHBIX CTOPOH MATEPUAIBHON U JYXOB-
HOHU JKU3HU NEPBOOBITHBIX OCEAJIBIX PBIOOJIOBOB,
OXOTHHUKOB, COOUpATENE. |

* KaH — OTONHUTEIBbHASA CUCTEMA B BUJIE TPYO (JIIMOXOJIHBIX KAHA-
JIOB), C/IC/IAHHBIX M3 KAMEHHBIX IJTUT (MHOI/IA U3 3EMJIN) U TIPOJIO-
JKEHHBIX OOBIYHO BJIOJIb CTCH Xunmia. 1o Tpybam num Terbiid
BO3/IYX M JIbIM, IIOCTYIABIIAE U3 OYara-Tonku. [Togo6Hbie o6orpe-
BACMBIC HAPBI-TICKAHKHU CYIIECTBOBAIHN Y HACEJICHUS 10Ta JJaTbHErO
Bocroka Poccnn, Kak CIUTAET P/ UCCIEA0BATENEN, C PAHHETO JKe-
JIe3HOro Beka (2400-1500 ner Haszag) 40 3THOrpapUIeCcKon co-
BPEMEHHOCTH (B KWIMINAX HAHAMNIEB Ha AMype KaHbl ObLIN
U B IIEPBbIE fecaTmieTus 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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Tparegus rumaanaiickoro megsegs

Kauauaarel 6uonorndeckux Hayk C.A. Komuun', K H.Tkauenko!, B.I.FOaun?, A.10.0Oneii-

HUKOB', [.I1.CanbknHa’

"HHcmumym 600HbIX U IKO02UuMecKUX npoorem JBO PAH (Xabapoeck, Poccus)

*Qedepanvruili HAYUHbLL Yermp ouopasnoodpasus nazemrnoil ouomor Bocmounoti Asuu /JBO PAH
(Braousocmox, Poccus)

S06Beounennan oupexyus J1a3zo6cko20 zocyoapcmeenino2o 3anogeonurxa umenu JI.I .Kanaanogea
U HAYUOHAABLIL020 napra «3068 muzpa» (c.Jlaso, lIpumopcruil kpaii, Poccus)

B 2015 u 2016 rr. Ha ore JanpHero Bocroka Poccuu mpousonuia MaciTabHas IPUPO/HAss KaTacTpoda, CBI3aHHAS
C AHOMJIbHBIM HEYPOKAEM OCCHHUX KOPMOB I'MMaNalicKoro measenas (Ursus thibetanus). MacCOBBIE BBIXOJbl I'ONOJ-
HBIX )KUBOTHBIX B HACEJIE€HHbIEC IYHKTHI IPUBEIN K JIMMUHALMN 3HAYUTEIbHON YaCTU IONYJIALUN 3TOTO BUjd. Bep-
BbIE€ B UCTOPUU M3YYEHUA TUMAIANCKOTO MeJBead B Poccun Ha6I04an1uch 60APCTBYIOMINE 3UMON MEABEKATA U B3POC-
JIbIE 0CO6H, (PUKCUPOBATHUCH MHOI'OYMUCIEHHBIE CJy4au I'MOe/M )KMBOTHBIX OT UCTOIEHUA. [IpogoKaomuecs 3aro-
TOBKH JIPEBECUHBI B KE€JJPOBO-IINPOKOIUCTBEHHBIX JIECAX YCYI'YOISAIOT HETATUBHOE BO3JCUCTBUE IPUPOAHBIX (DAKTO-
POB, UTO OCJIOXKHAET EPCIEKTUBY AAIbHEHIICIO CYI[ECTBOBAHUS IIOMY/ISIIUN TUMAIANCKOro Mejsead B Poccuu.

KiaroueBbie CI0BA: TUMAIANCKUI MEABE/b, KEJPOBO-IMUPOKOJNUCTBEHHBIC JIeCa, MUTPanusd, CUXOT3-ANNHb, XEXIIUP.

uManancku mensens (Ursus thibetanus) eue

B HEJJABHEM IIPOIIJIOM ObLI IHUPOKO PACHPOCTPa-

HEH B TropHbIX jecax IOxnou, IOro-Bocrounoi
u Bocrounoi Azuun. B Hacrosiee BpemMsa U3-34 CBeJle-
HUSA JIECOB U HE3AKOHHOI OXOTBI 3TOT BUJ OKA34/ICA
110J] YI'PO30¥ HMCUYE3HOBEHUS B OOJBIIMHCTBE 4aCTEH
CBOETO apeasa, IPEACTABIEHHOIO TENEPh MHOXKECT-
BOM H30JIMPOBAHHBIX y4acTKOB. Ha rore JlanbHero
Bocroka Poccuu, B 30HE KeAPOBO-UIHMPOKOIUCTBEH-
HBIX JIECOB, OOUTAET CAMBIN CEBEPHBIN MOJABU]] TUMA-
JIAVICKOTO MeaBens — yccypuuickuil (U.thibetanus
ussuricus). Hanbosee MHOIOYHCIEHHAS €r0 MONYJI-
nusl Hacensser xpeber Cuxora-Anunp (Ilpumopckuit
Kpay U I0’KHbIE PAMOHBI Xa6apOBCKOTO Kpas). 3HAYU-
TEJILHO MEHBIINE MO IUIOMAAN OYard OOUTAHUS CyIIe-
CTBYIOT B IOI'O-3aIIaAHOU 4acTu IIpUMOPCKOIo Kpas
1 Ha JIeBoOepexbe AMypa (XabapoBckuit kpait, EBpeii-
CKas AaBTOHOMHAA O06JIACTbh, I0TO-BOCTOYHAA OKPAWHA
Amypckoit 06i1.). Kpome Poccun ycCypuincKkuit nojBus
B HEOOJBIIOM KOJHUYECTBE BCTpeuaercsa B CeBepo-
Bocrounom Kurae u Ha KOpencKkom n-ose.

TecHas 3BOJIOIMOHHASA CBA3b CO CTAPOBO3PACTHBI-
MU KOPEHHBIMH JIECAMU U MOJYAPEBECHBIN 00PA3 KU3-
HH [TO3BOTWIA TUMATANCKOMY MEJIBE/IIO CYIECTBOBATD
B YCJIOBUAX CYPOBBIX MHOI'OCHEKHBIX 3UM U COCE/ICTBA
C TAKMMHU OIIACHBIMU I HET'O XUIIHUKAMH, KaK TUTD
n Oypblll MeaBeAb. JIynaa JIepeBbEB, KOTOPHIE THMa-
JANICKUE MEIBEU UCIIONB3YIOT 3UMOU B KAYECTBE H6€EP-
JIOTH, OQHOBPEMEHHO CJYKAT UM YOEXKHUIIAMU NPHU
POXIEHUN TOTOMCTBA. CEMENHBIE I'PYIIIBI U MOJIOJbIE
0COOHU MPOBOJAT B HUX [0 TOJYrO/ld, B3POCIBIE CAM-
11l — OOBIYHO HA 1—2 MecsIa MEHBIIIE.

B nnepuos 3UMHEr0O CHa y MEJBEACH CHUKEH yPO-
BeHb MeTab0nnu3Ma. JKU3He eATENbHOCTh OPTAaHU3MA

© Konuun C.A., Tkauenko K.H., IOxgun B.T., OneitHukoB A.IO.,
CanpkuHa I.I1., 2017

06€eCIIeynBaeTCs BOBJICYECHUEM B OOMEHHBIC IIPOLEC-
CbI BHYTPUIIOJIOCTHBIX U MOJJKOKHBIX JKUPOBBIX OTJIO-
JKeHUU. HaKamnauBaoTCd OHU B OCEHHUH NEPUO] 32
CUET TAK HA3bIBAEMBIX HAKHUPOBOYHBIX KOPMOB —
B OCHOBHOM OPEXOB KeJIpa KOpPENUCKOro (Pinus ko-
raiensis) W xenyjneu yd6a MOHTOJBCKOIO (Quercus
mongolica). OT UX YpOXKasA 3AaBUCAT NUILEBAA CTPATE-
I'Usl )KUBOTHBIX OCEHBIO M YCIIEIIHAA 3UMOBKA.

CrenuagucThl, U3y4aBIINE MEABELEH HA 10T¢ [1ab-
Hero BOCTOKA, IPUILIXA K BBIBOJY, YTO I'MMAJIANCKUN
ME/IBE/Ib HECPABHEHHO JIy4llle 6ypOro NpucrnocodieH
K JKM3HU B K€JJPOBO-MIMPOKOINCTBEHHBIX JIeCax [1, 2].
biarojaps cnocOO6HOCTH J1a34Th IO JJCPEBbAM I'MMa-
JMANCKUH ME/IBE/Ib HAUMHAET aKTUBHO MOEAATh JKENy-
JU 1 OPEXHU 32 MOJIMECALA L0 UX CO3peBaHus. Bnoc-
JEACTBUN 3PEJbIE€ XKENyJU MOJHOCTBIO OCBIMAIOTCH,
4 CHEJBIE NIMIIKU KEAPA B OTAEAbHBIC T'O/Ibl IPOYHO
YAEPKUBAIOTCS HA BETBIX, I09TOMY y MEJBE/ICH-1pe-
BOJIA30B SIBHOE IIPEUMYILECTBO, HAIpUMEP, nepej 0y-
pBIM MeBEeM WM KabaHOM. TakuMm 06pasom, Jaxe
B HU3KOYPO’KAMHBIE TO/JbI TUMATANCKUE MEJBENH VXKE
K Ha49aJIy OKTAOPA OBIBAIOT XOPOIIO YIIUTAHBI U 3aJI€-
raloT B 6€PIOTH /10 BBIIAJAEHUS I1EPBOTO cHera. O/iHa-
KO B IIOCJIETHUE I'OZIBl MBI CTAJIM CBUJETEIIMU HACTO-
AMEN TPATEAUU I'UMAIANCKUX MEABE/ICI.

B miopoHOmEHUN Kejpd KOPEUCKOIO OTYETIUBO
MPOCJIECKUBAUCH YETHIPEXJIETHUE ITUKIIBL: HA TOJ] 60-
raToro ypoxas NPUXOQUIUCH [BA T'OJJa CPEJHETO WU
HU3KOI'O U OJJUH — C MOJHBIM HEYPOXKAEM OPEXOB.
Pa3 B gecaruiaeTue HaOII0[aJ0Ch UCKIIOUYUTEIbHO
OOUIBPHOE IJIOJJOHOWEHHUE, TOCAE KOTOPOrO MIHUIIKU
COXPAHSJIUCh HA AEPEBbIX JO CEPEAUHBI—KOHIA JIE-
Ta caepyoomero roja [3]. Iy MOHIOJbLCKUH, BXOAS-
IIMHA C BBICOKOM JOJIEH Yy4aCTUSA B COCTAB KEAPOBO-
MIMPOKOJMCTBEHHBIX JIECOB U OOPA3YIONUI YUCThIE
HACAXKJEHUS, IPAKTUYECKU €XKETO/JHO OOECIeunBall
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KEeNyAsAMU JIECHBIX OOUTATENEN.
Toapl ¢ OAHOBPEMEHHBIM HEYPO-
JKAEM KEJPOBBIX OPEXOB U KENy-
JEH CIy4aauch KpanHe pejgko. Ko-
HEYHO, HEAOCTATOK OCHOBHBIX
KOPMOB MEJIBC/JM MOTYT BOCIIOJI-
HUTDb IJIOJAAMHU [IPYIUX PACTCHUI
(MaHBYKYPCKOI'O Opexa, JICIUH,
3JIEYTEPOKOKKA, aApajuM, BUHO-

rpazga, 6apxara, OOAPBIIIHUKA, JU-
KOUW g06JOHH, MUMOBHUKA, JUIIBI
" Jp.), HO U OHU HE KAXABIU TOJ
UMEIOTCA B IOCTATOYHOM JIJIST ME/T-
BEIECU KOJIMYECTBE.

Bo Bropoi nonosune XX B. Ha-
YAJIUCh MACIITAOHBIE 3arOTOBKHU
JIPEBECUHBI KeJIpd, OOBEMBI KOTO-
PBIX HEYKJIOHHO HApaCTaIU /10
koHna 1980-x romos. bonee 90%

MJIOMAAN KEPOBO-IIUPOKOIUCT-
BEHHBIX JIECOB MOCTPAJANIHU OT pPy-
60K 1 (PAKTUYECKH YTPATUIU JO-
MUHHUPYIOMYIO POJb CPEAU JIECO-
Hacaxgennil Cnxora-Annnd [4]. B atux necax n cen-
4aC NPOJOJIKAITCA WHTEHCHUBHBIC JIECO3AIOTOBKH.
B nociennue aBa JeCATUICTHS B 06'beME BBIPYOAEMON
JPEBECUHBI 1y 3aHI OIHO U3 MEPBHIX MecT. Kopen-
HBIE JPEBOCTOU CMEHWIMCh MO3AUYHBIMU HACAXKJIE-
HHUAMHU C OONBIIUMHU IIOIMALAMU MOJOAHAKOB U MEJ-
KOJTUCTBEHHBIX JIECOB, UMECIOMUX OI'PAHUYCHHBIC MU-
LIEBBIE PECYPCHI /11 OOJIBIINHCTBA KUBOTHBIX. BMecTe
€ OOIIUM CHHKEHHUEM OGHOMACCH KOPMOB B TPaHC(hOp-
MUPOBAHHBIX JIECAX HAPYIIMIUCh €CTECTBEHHBIE ITUK-
JIBl IUIOJJOHOLIEHUs Kepa U Ayba. B mpeobpasosan-
HOI 4YEJIOBEKOM CpEJic OOUTAHUS T'MMATANCKUN MEJI-
BE/Ib CTAJI OCOOCHHO YSI3BUM IIEPE] PA3IUYHBIMU MIPU-
pogHbIMU 6eacTBuaMU. Hanbosee pKo Tparudyeckue
MIOCTECTBUS HEYPOXKAEB OCEHHUX KOPMOB IPOSBU-
auch B 2015 u 2016 1T.

MeaBeAn-MUrpaHTDI

Tumanarickue measeau, Hacemnsomue CUXOT-AJNUHD,
TOJIBKO B OJHOM MECTE HUMEIOT TEPPUTOPUAIBHYIO
CBA3b C HEOONBIIUMU NONYJIALUAMHU 3TOTO BUja B Ce-
Bepo-BocrounoM Kurae (B IpOBUHLIMU XIUIYHL3AH).
C pOCCHUHICKOHU CTOPOHBI 3TO XpebdeT CTpEbHUKOBA
(KpafiHuil 3amaiHeldl OTpOr CUXOT3-AJINHS, BBITSAHYB-
HIMICA BAOJb P.YCCYpU IO I'PaHULE MEX]y Xabapos-
CKUM U [TpUMOPCKUM KpasAMU I0KHEE YCTbsd P.BUKUH),
C KUTANCKON — Xpe6eT BanpAamans. 9T TOPHBIE MAC-
CHBBI PA3/IENEHBI TONBKO P.Yccypu. XpebeT CTpenbHU-
KOBA UCTOPUYECKHU UI'PAJ POJIb MUT'PALUOHHOIO MOC-
Ta, IO KOTOPOMY KDYIIHbIE MJICKOIIUTAIONIME IIepeMe-
WaIUCh Mexay Cuxora-Anunem u Banppamanem. C ce-
BEpa U I0TA K XPEOTY NOACTYNAIOT OCBOCHHBIE PABHU-
HBI, IUPOTEHHBIE AYOHAKA U BTOPUYHBIE MEIKOJIUCT-
BEHHBIC JIECA, I/IC TUMAJANCKUN MEABEAb MOCTOSHHO
He obuTaert. d1a 061aCTh, MUpUHOU 0T 10 10 20 KM, 32-

Xpeb6eT CTpenbHMKOBa — pailoH MUrpaLuu rumanaiickux mepsepein 8 2015 r.

KJII0YEHA MEX/Y P.YCCYpH Ha 3aMajie U JTUHUAMH XKe-
JIE3HOU JOPOI'M U ABTOMArucCTpanu Xabaposck—DBia-
JUBOCTOK Ha BOCTOKE. 3[1€Ch K€ PACIIOTI0KEHBl MHOI'O-
YHCJICHHBIE HACEJICHHBIC ITYHKTBI, CAMBIC KPYIIHBIE U3
HUX — r.Bukud (BUKnuHCKUN p-H Xa6apOBCKOTO Kpas)
u noc.Jlyseropck (Iloxapckuin p-nH IIpuMOpPCKOro
Kpasd). Ha HEKOTOPOM yaJIEHNN OT I'OCYJAPCTBEHHONU
I'PAHULIBI IPOXOAUT TUHUA UHKEHEPHO-TEXHUYECKUX
coopyxenuit (UTC) B BUjie CTONOOB € PAAAMHU KOJIO-
4elt IPOBOJIOKH, KOTOPYIO MEJBEAU IIPEOJ0IEBAIOT 6E3
0co60r0 TpyAa. Ha IpOTHBONONIOKHOM (KUTAMCKOM)
6epery Yecypu HaxoauTcs I/Kaoxa.

B 2015 1. Ha 6OBIIEN YACTHU APEAIA TUMAJANCKO-
ro mejBess B Poccun ObUT HEYPOKAU OCEHHUX KOP-
MOB, U VK€ B KOHILIE JIETA 3BEPU CTAJIU IIEPEMEILATHCS
B IIOUCKAX NUINW. BosHAa MUI'pDALUM, HAYABIIEHCH
B CEPEJMHE ABTyCTA HA XpebTe CTPENBHUKOBA, OCTA-
HOBMJIACh B OCBOECHHBIX YE€JOBEKOM IIPUI'PAHUYHBIX
paroHax, BKIIOYAA CAMBIE OOJBIINE HACETEHHBIE
IYHKTBI, IJI€ B TEYEHUE HEJETN O6PA30OBAINCH MACCO-
BbI€ CKOIUICHUS TUMAJIANCKUX MEABE/CH.

B Xa6apOBCKOM Kpa€ OCHOBHOU MHUI'PAIMOHHBIIN
IMOTOK F’MMAJANCKUX MEABENEN PAZHOTIO I10JIA U BO3Pa-
CcTa (HEMAJIO CPEAN HUX ObUIO CAMOK C CETrOJIETKAMU
1 MOJIOJIBIX 3BEPEH) NMPOXOAUT y IOAHOXKbS XpeoTa
CTpEe/IbHUKOBA B JIOJUHE p.BUKNH, Ha JIeBOM Gepery
KOTOPOU PACIOJIOKEHO C.JIECONUIBHOE, HA IIPABOM —
r.bukun. TONOAHBIX XUBOTHBIX IIPUBJICKAIU IIPUYCA-
JIeOHBIE CaZbl C MIOJOHOCAMIUMU IPYIIAMU U AOIOHA-
MU, BUHOTPAJHUKHU, MACEKA HA YACTHBIX IOJBOPbAX
U CBAJIKU NHIIEBBIX OTXOAOB. MejaBenu 00Caef0Bann
OKpyxawmue xpeberT JyOOBbIE PEIKU U CKIOHBI CO-
MIOK, OCTABJIsAsI KODMOBBIE «I'HE3/1a» HA OT/ICIbHBIX CJla-
6O0IIOJOHOCAIUX AePeEBbAX. OCOOEHHO AKTUBHO 3BE-
pU IITYPMOBAIX MACEKHU, PACIIOJOKEHHBIE B JIECCHOU
30HE, U MYEJOBOABI ObLINA BBIHYKAEHBI CIIEMHO BBIBO-
3UTD YJIBU B HACEIEHHBIE ITYHKTHIL.
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OkpawuHa r.bukuHa.

KopmoBble «rHespa» (3anombl BeTBeit fyba), coenaHHble ru-
Manaickum measenem (okpauHa r.bukuna, ocenb 2015 r.).

3pech u panee ¢oto C.A.KonunHa

Kurenu JlecOomMIbHOTO CTaMU PETYIAPHO 3aMe-
YaTb NEPEIUIBIBAIOIINX PEKY MEABEJEI U HEPEAKO IIpe-
CJIEOBAIM UX HA MOTOPHBIX JIOAKAX. Tak, 23 asrycra
B TMO/JOGHOI CUTYAIIMHM OKa3a71aCh MEJBEAUIA C JABYMs
MEIBEXATAMU, OJJUH U3 KOTOPBIX, YXO/i OT MPECIE0-
BAHMS, BRIOPAICA HA 6eper B uepre cena. Tam xe 5 ceH-
TAOPA COTPYAHUKHU MOJUIUN 3ACTPETUIN MEJBEUILLY,
4 CIIyCTA HECKOJBKO AHEN ObUIM OOHAPYKEHBI TPYIIBI
€I€ JIBYX B3POCIBIX MEJBEAEH (IPUYEM Y OJHOI'O U3
HUX OBUIM OTPE3AHBI JAIbl M BBIPE3aH JKEIYHBIN IIy-
3pIpb). COIIACHO ONPOCAM, C TPETbEH JACKA/bI ABI'YCTA
JI0 CEPEUHEBL CEHTAOPS B C.JIECONMIBHOM OBUIO YOUTO
He MeHee 10 ruMaJaliCKuX MEJBe/IeH.

CkomneHue KMBOTHBIX OOPA30BAJIOCh U HA BOC-
TOYHBIX OKPAMHAX I'BHMKMHA, I/l€¢ YaCTHBIE TOABOPbA
1 JIa4Hble VYACTKU IEPEMEKAIOTCS € 3a6pONIEHHBIMU
CaJlaMU 1 OTOPOJAMU U I'PAHUYAT C HOKPBITBIMU MEJI-
KOJUCTBEHHBIMU U AYOOBBIMHU JIECAMHM conKamu. Ha
y4acTKe (PeAepaqbHON aBTOTPACCH XabapoBCcK-Bia-
JUBOCTOK, OTHMOAOIEM C BOCTOKA TI.DUKUH, IpHu
CTOJKHOBEHUM C ABTOTPAHCIIOPTOM IOTMOIM HE Me-
Hee mecTu measejeid. ITozguum seuepom 1 ceHTa6ps
ABTO(YProH CO6UI B3pOCAOro camia. CTpajaHus 3Be-
ps, MOJYYUBIIETO MHOT'OYUCIEHHBIE TIEPEIOMBI YEIO-
CTEN, TO3BOHOYHUKA U 334THUX KOHEUHOCTEH, ITPEKPA-
THJI BBICTPEN COTPYJHHUKA OXOTHaA30pa. Yepes He-
CKOJIBKO Y4COB OYKBAJILHO B 3TOM K€ MECTE I10J] KOJIE-
CaMU AaBTOMOOMIISA TTOTUO 2.5-JIETHUI CaMeEll.

WHorzAa Me/iBe/ied HAOMI01aIu Ha OOPBIBAIOMEMCS
K aBTOTPACCE CKATUCTOM CKIOHE. Tak, 27 aBrycra noj
OJHUM M3 CKaJIbHBIX BBICTYIIOB VKPBUICA HUCIYI'dB-
HIUIACSA IIyMa aBTOMOOMJIEH IOJYyTOPAroJOBaJIbIN
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MEJBEKOHOK. [TOMOYb 3BEPIO BBI3BAJIIUCH COTPYAHUKU
MYC, npubbIiBIIME HA IOXKAPHOM aBTOMOGMIE, 060-
PYAOBAHHOM NOABEMHOM CTpeno. Hayaryio ObuIo
OIIEPALUIO IO «CIACEHUIO» XUBOTHOI'O, BOBCE HE
HYKJABIIETOCA B CIIACATEIbHBIX MEPAX, OCTAHOBUII
IIPOE3KABIIUU MUMO COTPYAHUK OXOTHAA30pA. Paso-
IHAB Trope-cracarenei, co6paBmuX TOJIY 3€BAK
1 KOJIOHHY a4BTOMOOMJIEH, OH IIOCIICIINI HA OYEPE]-
noe YII ¢ yuactuem measensa. MegBeXOHKaA JKe HE OC-
TABWIN B IIOKOE€ — MECTHBIC XXUTEIU CTOJKHYIU €r0
CO CKalIBbl IpU MOMOIIM JUIMHHOTO InecTd. Bénusn
noc.Ilepenecox, pacroa0KeHHOTO Y KEIE3HOH JOPO-
I B 7 KM K ceBepy ot r.bukuna, 24 asrycra u 16 ceH-
TAOPs ABA ME/IBEAS ObLIU 3aABJICHBI 3JIEKTPOBO3OM.

liManarickue MeABEJU II0 CBOCH IPUPOJAE OYEHb
OCTOPOIKHBIL, TIO3TOMY MOBEJEHUE OOIbIIUHCTBA MUT-
PAHTOB YAUBIAIO — OHU CIOKOMHO IE€PEMEIIAIUChH
B JHEBHOE BPEMS, MOPOI HE PEArMPOBANU JAXKE HA
6pocaeMble B HUX KAMHH WJIM BBICTPEJBI I1OJ, HOTH.
[TpuMeYaTeNnbHO, 4TO 34 IIOATOPA MECALA NPEObIBA-
HUS B HACCJICHHBIX ITYHKTAX BUKUHCKOIO P-HA MEABE-
U HU pa3y HE HAIlaIu Ha 4eaoBeKa. K coxaneHuio, or-
HOIIEHHUE JIIOJEH HE BCEIAd OTIUYANIOCh ALEKBATHOC-
TBIO. Bedepom 7 ceHTA6pA OTABIXABIIUI B JTIECOMIOIOCE
I.BUKKMHA B3POCIBIN CaMEL, TIOTPEBOKEHHBIN JTIO0JbMU,
6pocuica 6exaTb 4epe3 Oropojbl, HO OB paHEH
B JKHUBOT, 4 3aT€M JOOUT MECTHBIMU XUTEIAMU. DTOT
MeJBE/b OTINYA/ICA MUPHBIM IIOBEJCHUEM U B T€Ye-
HUE [BYX HEJE/Ib NPUXOAUI KOPMUTbCSA HA IIPUYCA-
JEOHBIE YYACTKH, HE BBIKA3BIBAA ATPECCHUU K JIIOMAM.
Jpyroro mejsejisl 3aCTpeauan 13 ceHTAOps. BOCHHbBIE
Ha TEPPUTOPUU BOMHCKOU 4ACTU TOPOAA.

Ecinu coCenCTBO C B3POCIBIMU MEABEAAMU 6ECIIO-
KOWJIO HACEJIEHUE, TO K MEABEXKATAM MHOTHE (OCOOEH-
HO KEHIUHBI U JIETH) OTHOCWIUCDH NOOPOKETATEND-
HO — UX [NOJKAPM/IMBAJIA U OllEKaJU. B HOYb Ha 8 CEH-
TA6PA MOTYTOPATOJOBANBIN Me/IBE-
JKOHOK Pa30PWJI HECKOJIBKO YIIbEB
Ha IIaCEKEe OJHOI'O U3 I'OPOACKUX
IOABOPUHN. JHEM OH OTABIXAJ B TE-
HU PACKUAUCTON TI'pPYIIH, PACTy-
meit y 3a60pa B COCEHEM 326pO-
IIEHHOM JIBOpE. MEABEKOHOK HE
oOpamas BHUMAHUA HA CTOSIIUX
32 3a60pOM JIOJI€H, MOJHSIICA
JIMIIb IIPA HAIIECH IIONBITKE IIPU-
6JIM3UTHCA K HEMY U, IPOI/IA Yepes
BBICOKHE 32POCIH ITOJBIHU, CKPBLI-
Cs1 HA IDYI'OM KOHIIE OrOpoja.

B HECKOJIBKO MEHBIIEM YUCIIE
3BEPU 3AXOJWIU B Apyrue cea bu-
KMHCKOTO p-Ha (IlymkuHo, bonno-
BO, ITOKpOBKY, Bacuibesky, JIonua-
KOBO, [lepenecok, OpeHOyprckoe).
Ha oxpaune c.JIepMOHTOBKA MeEJi-
BEJULA C ABYMS MEJBEKATAMHU JOJI-
roe Bpems obuTana BOIU3U CBAJI-
KH, PACIOJOXEHHOU PAJIOM C BO-
MHCKOI 4YaCTbhI0O M 4BTO3aIPABOY-
HOW CTaHIIUECH.

Cxema r. BuKMHA, Ha KOTOPOM KPaCHbIMM TOYKAMKU OTMeYeHbl
MecTa perynfapHbIX BCTPeY rumManaickux mensenei B aBrycre—
ceHTabpe 2015 .

Ha npoTHUBONONOKHOHN CTOpOHE XpedTa CTPENb-
HHMKOBA JIECA, KOTOPHIX NPHUIEPKUBAIOTCA MEABENH,
CMEHSIOTCSA OTKPBITBIMU IIPOCTPAHCTBAMU U OOIINP-
HBIM BOJOXPAHWIMIIEM. 34ECh B TPEThEH JCKA/LC aAB-
I'yCTa MEJBEAU MOCELAIN YACTHBIE TOABOPD, I1ACE-
KU U JauHble yuacTku B PejocreBke, buarosemeHke,
Haropnow, Hukutoske. Han6onee Hanps:keHHAs CU-
Tyausa CIOXWIACH B TOC.JIlygeropck. Yrpom 21 aBry-

06cnepoBaHne meaBena-camua, youtoro Ha oropogax r.bukuna (7.09.2015).
®oto A.}0.0neitHnkosa
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Yoexwie meaBexoHKa (camka), youtoro cobakamu (7.10.2015,
c.HaropHoe, Moxapckuit p-H, Mpumopckuii kpai).
®oto C.A.KonuuHa

CTa BO /IBOPE MATUITAKHOTO JJOMA, CTOSIIETO HA OK-
paune Jlyderopcka BOIM3U IOr0-3aMaJHOTO OGepera
BOJJOXPAHUININA, IPU CTOJKHOBEHUHU C MEABEJEM
[OCTPAAAT MyK4rMHA. HEKPYIIHBINA 3BEPb, YKPBIBIINUH-
Ccs 1oJi 6AJKOHOM 32 OOMIMPHBIM NAJTHUCAJHUKOM,
6pOCHIICS HA HEro, KOI/Ia OH BBIXO/AMJ U3 MOABE3/A
BMECTE C COHAKON. YKYCHUB UEJIOBEKA 32 PYKY, ME/IBE/b
ybexan. Yepe3 HECKOJNLKO 4aCOB C TEM XKE 3BEPEM,
CIIPATABIINMCS HA 3TOT Pa3 MOJ TEIUIOTPACCON HA 3a-
pocImeM KyCTApHUKOM IIyCTBIPE BOJMU3M ABTOCTAH-
LM, CTOJIKHYJICS TACCAKUP aBTOOYCA. IIoTpeBOKEH-
HBII 3B€Pb COUJT YETOBEKA C HOT U TOXKE CKPBIICH.
3aMeTuM, 4TO NMPEJHAMEPEHHO HA YETOBEKA I'UMa-
JMAaNCKUE MEABEJM HHUKOIZIA HE HaOPACBIBAIOTCH,
U B JIIOAOCACTBE OHU HeE 3aMmedeHbl [5]. Hamagenue
B HACEIEHHOM IYHKTE MOKET IIPOU3OUTH U3-32 CTPA-

X4 U CTPECCOBOTO COCTOSAHHUA 3BEPA, OKA3ABIIEIOCH
B HENPUBLIYHON 06CTAHOBKE. OH MOXKET BOCIIPUHATD
YeI0BEKA, NMPUOIU3UBIICIOCT HA KPUTHYECKOE pac-
CTOSIHME, KAK ONACHOCTb. HEKBAIU(PUIIUPOBAHHBIE
JEUCTBUA IO OTIYIMBAHUIO MejBenei B Jlygyeropcke
BITOJIHE OKU/AEMO IIPUBEJH K €Ile HECKOIBKUM Tpare-
puam. CorpygHuku MYC 1 IONUIIUU NIPECIEN0BAIN
JKUBOTHBIX HA aBTOMOOMWJIAX C CUPEHAMH, MOJTHUBATU
13 OKAPHBIX OPAH/ICIIONTOB. Takue JEHCTBUA TOJIBKO
YCUIMBAIU IAHUKY U 6€3 TOIO HAIIYI'AHHBIX 3BEPEM.

[To3gHUM Bedepom 26 aBrycra B JIyaeropcke me-
CTHBIM JKHATEJNEM ObLI YOUT MEABEKOHOK, PAHEHHBIN
IIOJIMLIEMCKUM U3 TAOEIbHOI'O OPYKUSL. YTPOM CIEAY-
IOIEro JHSA Ha OG€pery BOJOXPAHUINIA COTPYAHUK
MOJUIIUYU PAHUI U3 MUCTOJIETA B3POCAYIO CAMKY, I10-
CJIE YETO CTAJ IPECAENOBATH 3BEPA. Measeauna 6po-
CUJIACh HA HETO, OBAMN/IA HA 3EMIIO U yCIENA YKy-
CHUTD 34 HOTY, IPEXJIE UEM €€ 3ACTPETUIN ITOJLOCIIEB-
IHe MOJUILENCKHUE,

TakuM 06pa3oM, B KOHI[E aBTyCTa — CEHTAOpE
B6IM3U XpedTa CTPENbHUKOBA CJIOKUNIACh KATACTPO-
(puueckas cutyanus, K KOTOPOH NPUPOJOOXPAHHBIE
Cyx6b1 Xa6apOBCKOTI'0 U [IpUMOPCKOTO KPA€B OKA3a-
JIMCb COBEPIIEHHO HE IrOTOBHL [Tonmasmue B 6eay XKu-
BOTHBIE HYX/JATUCh B KBAIU(UIIMPOBAHHON ITOMOIIU
CreuuanucTos. Ho eIMHCTBEHHON OTBETHOM MEPOH,
NPUHATON NPOMUABHBIMU T'OCCTPYKTYPAMHU, CTAIU
MEPOINPUATUS IO PETYIUPOBAHUIO YUCIEHHOCTU. MuU-
HHUCTEPCTBO TIPUPOJHBIX PECYPCOB Xa0apPOBCKOTO
Kpas 3KCTPEHHO YBEJIUYUIO KBOTY HA OTCTPENT THUMa-
JIAUCKOro MejBeas Ha 57%. OaHako opuiuanibHaAL
CTATUCTHUKA MUHUCTEPCTBA yWIad TOJBKO IMATh MEJBE-
Jielt, U3BATHIX B BUKMHCKOM p-HE B PAMKAX KBOTBL

MoOxHO OBLIO HE NpUOETraTh K KpAHHEH Mepe
1 MHOTHX XKUBOTHBIX CITACTH, OTJIOBUB CHEIJUAIbHBI-
MU KJIETKAMH C IMOCJIEAYIOIUM BBIIIYCKOM B 6oiee
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6J1aIOIIOJIYYHBIX JIECHBIX parioHaX. KineTkamu ¢ npu-
MAaHKOM U MAaJaloumen ABEPLEU i U3ZBATUA <«IIPO-
OJIEMHBIX> MEABEJCHU YCIIECIIHO IIOJb3YIOTCA CIELHA-
JIUCTBlL MHOTUX CTPaH. MeJBEXAT, HE IPEJCTABIAB-
mUX OOJBIION OMACHOCTH A HACENEHUSA, MOKHO
OBIIO OTJABIMBATH C HOMOIIBIO CETEH W OOJBIINX
C4UYKOB, 4 TAKXKE 06€3/|BUKABASA TPAHKBUIM3ATOPAMMU.
Ho VYnpasieHnsa OXOTHUYBETO XO3ANCTBA Xa6ApPOB-
CKOro u IIpuMOpPCKOIO KPa€B YCTPAHUIUCDH OT pelle-
HUA Ipo6aeMbl. OHA 6bLIA MEPETOKEHA HA MECTHBIX
JKUATENEN, KOTOPBIE OBIIM BBIHYX/JEHBl YHHUYTOXATh
MEJBEJEN-MUTPAHTOB H4 MACEKAX M IPUYCAAEOHBIX
yuyacTtkax. Cyas IO BCEMY, OOJIBIIMHCTBO 3BEpPEH,
HE YCIEBIUX HAKONUTb HEOOXOJUMBIX /U1 3UMOBKU
JKUPOBBIX OTJIOKEHUI U YUTHU B JIEC, OB YOUTHI.

K KOHIIY CEHTAOPS CUTYaIUsl B HACEJIEHHBIX TYHK-
TaX CTaJa BBIIPABAATHCA. JIMIMIb OTAENBHBIE YIIEJIEB-
HIME B3POCIBIE OCOOU U MEJBEKATA IPOJOJIKAIN OC-
TABATHCS BOJM3U KUJIbS dyesoBeka. OJUH U3 JIeTEHbI-
1€ HaXOAMWJICA Ha IIONeYeHUH xurenei c.Haropuo-
ro (oxkpecrrnocru Jlyueropcka). Ha okpaune JauHoro
Y4aCTKa OH YCTPOWJ YOEKUIE-HOPY MOJ Kydel My-
copa. 7 OKTA6PA 3TOT MEJBEKOHOK MOTHUO B CXBATKE
¢ cob6akamMu. OCMOTPEHHBI HAMU JIETEHBIII (CAMKA)
HMMEJI HU3KYIO YIUTAHHOCTD U Becus 19 Kr. ITop mKy-
pOM HAa Iee MEJBEKOHKA 6BIIA 0OHAPYKEHA PE3UHO-
Basg IyJg OT TPABMATHUYECKOI'O MUCTOJNETA, — OJHU
JIOAW 3200TUIUCH O JAETEHBIIE, AN APYIUX K€ OH
CTaJl OO'BEKTOM KECTOKOTO Pa3BlIeYeHUA. biarogaps
IPYIIE MECTHBIX AKTUBHUCTOB €HIE JIBYX MEJBEXKAT
noj JIy4eropckom yjasoCh OTJIOBUTb W BEPHYTDH
B j€C. OTIENbHBIX JETEHBIIEH HAOMIOAAIN B IPAHU-
Yamux ¢ Xxpe6ToM CTPENbHUKOBA HACEIEHHBIX MTyHK-
TaX U JAYHBIX IIOCEIKAX O HA4ald AHBAPA.

OTKypa wnun mepBepun?

Ha 3TOT BOIIPOC IO CUX IIOP HET YETKOI'O OTBETA. MbI
HE UCKII0YAEM, YTO OCHOBHOU YACTHIO MUI'DAHTOB OBI-
JI1 3BEpH, MOKUHYBIIKE XpebeT Banpaamanp. Havano
M4CCOBBIX ITOABJIEHUI MEJBEIEI B HACEIEHHBIX ITyHK-
TaxX II0 BPEMEHU COBHNAIO C OOWIBHBIMHU JIMBHEBBIMU
JOX/JSAMHU, IPOMEAIINMY B IPUT'PAHUYHBIX C Poccueit
nposuHnuax KHP. Hapajgy ¢ OTCyTCTBUEM €CTECTBEH-
HBIX KOPMOB IPUYUHON MUTPALUU, BO3MOKHO, CTAJIO
MMOATOIJIEHNE YACTH MECTOOOUTAHUHN MEABENCH, IIO-
BPEXAEHUE JOKAEM U BETPOM AKTUBHO ITOCEMAEMBIX
HUMU [IOCA/IOK 3EPHOBBIX KyJIbTYp. COOOLEHUS O 1Iepe-
xonax Mmexasener u3 Kuraa na reppuropuio Poccum
B parione xpe6rTa CTpeNbHUKOBA IMOCTYNAIN U3 Pa3-
HBIX HE3ABUCUMBIX UCTOUYHHUKOB: OT OUIIEPOB IOTPa-
HUYHBIX 34CTAB U JKUTEIEH NPUIPAHUYHBIX PAOHOB.
COrnacHO ONPOCHBIM JAHHBIM, YY4AdCTKH T'OCYJapPCT-
BEHHOW I'DAHUILIBI B 30HE OTBETCTBEHHOCTU OJHOI 32-
CTABBI 32 OJJHY HOYDb IlepeceKkanu o 17 Measeaen.
Oduunanbuple JAHHBIEC YIIPABJICHUN IIOIPAHUY-
HOH CJ1y’KO6Bl X20apOBCKOTO U [IpUMOPCKOTrO Kpaes
HOCHJIM HECKOJBKO MHOU xapakrep. Tak, B IToxap-
CKOM p-He [IpUMOPCKOro Kpas B aBI'YCTE U CEHTAOpE

[IOTPAHUYHUKAMU ObLIO 3aPpUKCUPOBAHO 90 nepexo-
nos mejseaeit uepes muuuio UTC co cropons! Kuras
n 111 nepexojoB co cropoHsl Poccuu. B bukunckom
p-He Xa6apOBCKOTO Kpas 34 aBI'YCT U CEHTAOPD 3ape-
IUCTPUPOBAHO 99 mepecedyeHUr MeEABEAAMU TI'OCY-
JIAPCTBEHHOU I'paHuIbl cO cTtoponsl KHP. O Tom, na-
CKOJIBKO 3TH LHU@PBI OTPAKAIOT PEATbHYIO KAPTUHY,
CYJUTh CJIIOXKHO.

K coxaneHuIo, NOAYYUTh KaKUE-TUOO CBEECHUSA
OT KUTAUCKUX KOJUIEI HAM HE yAaJI0Ch. BO BpeMa Mu-
IPALUU CPEACTBA MacCcOBOM mH(popmanun KHP me-
PUOAMYECKH COOOMANIN O MEABEAAX, IEPEIIBIBAIO-
mux Yccypu co CTopoHsl Poccuu. B OKpecTHOCTAX
r. Kaoxa Geper peku O6bl1 0O0OPYAOBAH CHELUATbHBI-
MU AHIIATAMU, NPESYIPEKLAOMUMU O BO3MOKHOM
IIOABJICHUU 3BEPEM. 31€Ch K€ COTPYAHUKU IIPUPOLO-
OXPAaHHBIX CIIY’KO OTIOBUIN HECKOIBKO MEJBEXKAT.
MeaBen MUTAIUCH HA KYKYPY3HBIX MOJIAX, PA30PAIN
[IACEKU. B OKTAOpE HEKPYIHBIN MeABeJb ObLI youT
B 3JAHUU OAHOM U3 WKOJ IJKa0x3.

DBe300s3HEHHOE OTHOIIEHNUE K YETOBEKY U aHTPO-
MOTEHHBIM JaHAma@TaM, Ha6M0AaBIIEECT YV OOJb-
MIUHCTBA MHUIPAHTOB, BO3MOXHO, C(POPMHUPOBAIOCH
y )KMBOTHBIX B IIPOIECCE OIU3KOTO COCEJCTBA C JIIOJb-
MU H4 KUTANCKOHU CTOPOHE. B I'yCTOHACEIEHHBIX pau-
oHax Cesepo-Bocrounoro Kuras MeCcroo6uTanus ru-
MAJIAUCKOI'O MEJBE/ MEPEMEKAIOTCA C OOMMPHBIMU
CENIbCKOXO3ANCTBEHHBIMHU YTOJbAMU, KyJd MEJBEJU
BBIXOJAT KOPMUTBCSL.

Tak unm nHA4YE, MACCOBOE CKOIUIEHUE TI'MMAJaii-
CKHMX MEJIBE/IEH B HACEJIEHHBIX IIYHKTAX U CEIbCKOXO-
3SICTBEHHBIX YI'O/IbSX, HE3aBUCUMO OT TOT'O, TPAHC-
I'PAHUYHOE 3TO NEPEMEIICHUE WIN IIOABUXKKA C CH-
XOT3-ANUHA, CBUJETENBCTBOBANIO O MPUPOJHOM O€f-
CTBUM. BBIHYXKJE€HHAA KOHILEHTPALUSA XUBOTHBIX
NPUBENIA K UX MACCOBOM I'MOEIH, 4TO, HECOMHEHHO,
CK432J10Chb HA YMCAECHHOCTU I'DYNIIUPOBKU I'MMAJIAN-
CKOTO MEJIBE/II, OCOOU KOTOPOI CTaJIN MUI'DAHTAMHU.
Hcropuueckue (PakTbl MACCOBBIX NEPEMEIIEHUN THU-
MAJIACKOTO MEJBEASd C TEPPUTOPUN MaHBUKYpHUU
(KHP) onmcaust eme B 1960 . UMEHHO JIs1 3TOT'O I'€0-
rpaguyeckoro parioHa. OHU TaKKe ObUIM BBI3BAHBI
HEYPOKAEM OCEHHUX KOPMOB [6].

Ha conpeaenbHbIx TeppUTOpUAX

Me1 06CIeJoBaIN TUIMNYHBIE MECTOOOUTAHUSI I'MMa-
JIAYICKOI'O MEJABEAA B 3dKa3HUKe «bupckun» (bukumn-
CKUH p-H Xa06apOBCKOI'O Kpas), KOTOPbIE PACIION0-
JKEHBI OIM3KO K 30HE MUTPAiuU. KOHIIEHTPALIUU KHU-
BOTHBIX 3/I€Chb HE OBIIO, 4 OTJEIbHBIE BCTPEUECHHBIE
0COOM MUTATUCh NJIOJAMU 06apxaTa aMypCKOTO
(Phellodendron amurense), KOTOpblE OOBIYHO MEJIBE-
JU He engar. TonoaHble MEJBEAN 3dXOAUIN OCEHBIO
2015 1. B HACEJIEHHBIE TMYHKTHI GOJBIIMHCTBA PANO-
HOB Xa6apOBCKOro u IIpUMOPCKOTO KPaeB, OJJHAKO
HE CTOJIb MACCOBO, KaK Ha Xpe6Te CTPENLHUKOBA.

B okpecTHOCTAX Xa0apOBCKa, Ha Xexnupe (Xpeod-
Te, OTAEAEHHOM OT CUXOT3-ANHHSI MaJI0006IE€CEHHBI-
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MeznBexoHOK Ha npuycagebHom yyacTke (19.10.2015, noc.TepHeii, MpuMopcKuii kpait).
®oTo M.H. lpombikO

MH, YACTUYHO OCBOEHHBIMU PABHUHHBIMH MPOCT-
PAaHCTBAMHU), CYIECTBOBAJNA ITOJHOLEHHAA IOIYJIA-
U1 TUMAJAUCKOT'O MEJBE/ISI MOJ OINEeKOH bosbiie-
XEXITUPCKOTO 3AMOBEHUKA U 3aKa3HUKA (esiepanb-
HOI'O 3HaYeHus «Xexuup» [7]. B rogbl HELOCTATKA €C-
TECTBEHHBIX KOPMOB MEJBEAU AKTUBHEE BBIXOJAT
C OXPAHAEMOH TEPPUTOPUU K OKPYKAIOMUM €€ /1a4-
HBIM Y4Y4CTKaM, ITACEKAM M HACEJEHHBIM IYHKTAM.
B 2015 r. 312 TOKAABHAA I'PYIIIUPOBKA MEABEJCH I10-
Hecna 60ApIIME NOTEPH. 3BEPU HACTOMYUBO MOCEIA-
JI1 MYCOPHBIE CBAJKU U JJAYHBIE YUACTKU CEJI, PACIIO-
JIOKEHHBIC Y CEBEPHOM I'DAHULLI 3AIIOBEJHUKA. B Te-
yeHue oceHu 2015 I. COTPYAHUKU OXOTHA/A30P4d U3b-
s B Xa06apPOBCKOM p-HE 11 ruManaiiCkux MeJBe/eh.
23 aBrycTa OHHU yOMJIU MOJO/OTO ME/IBE/IS B IOABATIE
JBYX3TAXKHOI'O KAMEHHOTO JoMma B c.Cepreeska (Xa-
6apOBCKUI P-H).

29 aBrycra npu CTOJKHOBEHHUHU C MEABEJEM ITOCT-
pajan Myxk4uHa B 1OC.MyxeH (p-H umenu Jlazo Xaba-
POBCKOTO Kpas). KopMUBIIErOCA B 3apPOC/IAX BUHOTI'PA-
[ 3Beps 3aMeTunu AeTu. OJJUH U3 MECTHBIX XKUTEJICH,
6yy4u B COCTOAHUN ONBSHEHUS, BOOPYKUBIIUCH TTaJI-
KO, PEMINI IPOYYUTD MEJBES, B PE3YIBTATE UETO I10-
JIY4UJI PBAHBIE PAHBI YXa U HOTL. Yepes Tpu JHA MeJ-
BeJib ObLI 34CTPEJIEH HA OKPAUHE ITOCENIKA COTPYJHU-
KaM{ OXOTHA30pa. 5 CEHTAOPS xurenb c.IloseTHoro
(p-H uMmenu JIa30), 06HAPYKUB HA CBOEM NPUYCaed-
HOM Y4aCTKE KOPMUBIIETOCSA HA I'PYIIE MEABE/A, CTA
NPOTOHATH 3Beps. MejBeb OpOCHICA HA YENOBEKA,
MIOPAHUJ €MY JIULIO U TOBPEANII ITIa3.

MHTEpECHO, UTO KAK B 30HE MUIDAIUU, TAK U HA
OCTAJIBHOU YACTH apeaja, r/j¢ 6blI HEYPOKAN OCEHHUX
KOPMOB, Ha0/II0JJaJI0Ch HOJBIIOE KOJIUUECTBO OJJUHO-
KUX MEJBEXKAT-CETONETOK. [IpUYMH 3TOMY, Ha Hall
B3IJIAZ, OBLJIO HECKOIBKO. BO-NIEPBBIX, B YCIIOBUAX AHO-
MaJIBHOT'O I'0J10/1a (PU3UUECKU O0JIe€E CI1abble MEIBEKA-
T4 MOIJIX OTCTATh OT CAMOK, OBICTPO U AAJIEKO IEpe-

MEIABIIUXCA B IOUCKAX IHIIN.
Bo-BTOpEBIX, HEKOTOPBIE MEABEXKA-
T4 OBUIM BBIHYX/IEHBI OTXOJUTDH OT
MEJBEAUL] U HCKATh MHIY CaAMO-
CTOATENBHO U3-32 HEU30EKHO BO3-
HUKAOMEH KOHKYPEHIUU: Kpaui-
HE OIPAHUYEHHBIE ECTECTBEHHBIE
KOpPMa HE BOCIOJIHAIN JHEPreTU-
YECKUX NMOTPEOHOCTEN BCEX dJIE-
HOB CEMbU OJHOBPEMEHHO. B-Tpe-
TBUX, IPU BBIXO/IE B AHTPOIOTEH-
HBIE€ JIAHAIAMTE, B CTPECCOBON
CHUTYaIIU, CEMEMHBIE I'PYIIIIBI MOT-
JIU pacHaiaTbCs 6€3 BO3ZMOKHOCTU
IIOCJAEAYIOWETIO0 BOCCOCAUHEHUAL.
W ecnu B 1eCcy MeIBEKOHOK CIIOCO-
OEH JIETKO OTBICKATh MEABEJUILY IO
CJIely, KOTOPbIN XPaHUT €€ 3amax
B TEYEHUE HECKOJIbBKUX CYTOK,
TO B HACEJIEHHOM IyHKTE€ HANTH
MaTb OTCTABIIEMY JICTEHBIITY IIPAK-
TUYECKU HEBO3MOXKHO. B-ueTsep-
TBIX, YACTh MEABEAUIL ObUIN YOUTBHI.

B Xa6apoBCKOM Kpae, TOMUMO BUKMHCKOTO P-H4,
MEJIBEXKAT 10 Hauana ssHBaps 2016 1. perucTpuposa-
JI1 B HACEJICHHBIX IYHKTAX BAszeMcKkoro, umenu JIazo,
Hanarickoro u Xa6apoBCcKoro paioHos. B IIpumop-
CKOM Kpae, KpoMe OKpecTHOCTe! JIyderopcka, Bcrpe-
YU OJWHOKHUX MEJBEXKAT OBIIM Haubomee OOBIYHBI
B cesnax KpacHoapmenckoro, JajibHepedeHCKoro, Iy-
I'yeBCKOro u Cracckoro paroHoB. TONBKO B T€YEHUE
TPETHEN ACKAABL OKTAOPS TPU MEABEKOHKA OBLIU OT-
JIOBJIEHHBI B IJIaJIbHETOPCKE. 22 HOAOPSA MEJBEKOHOK
NPOHUK HA OBOIHYIO 643y B moc.Osbra. B Hauane
JeKabps /1Ba MEABCKOHKA ObUIM yOUTBHl B CIACCKOM
p-ue. B noc.Tepuen corpyaHUKN CUXOT3-AJTMHCKOTO
3aMOBEIHUKA OPraHU30BAIM OTJIOB TPEX MEJBEKAT,
OJUH M3 KOTOPBIX 340pajics B Capal U €1 KOMOU-
KopM. Bce meaBexaTa nocae OKa3aHus UM Heo6X0/ u-
MOU MOMOIX OBIIX BBINYIEHBI HA TEPPUTOPUU 3a-
nosefHUKA. B noc.Ilpeobpaxenne (JIa3zoBCKum p-H)
BEYEPOM 9 OKTAOPS MEABEKOHOK, CIIACASICh OT COOAK,
CIPATAICA B MOABAJIE CAECAPHOU MacTepckon. nu-
LIUATUBHASA I'PYIIIA U3 YUCJIA MECTHBIX XKUTEJIEU U CO-
TPYAHUKOB JIA30BCKOI'O 34IIOBECJHUKA HA4ald CTPO-
UTb KJIETKY U1 OTJIIOBA U MEPENEPKKU MEJBEKOHKA,
HO HOYBIO €ro ybun noaunerckuit. Ha oxpaune
noc.3anosegHoro (6yxra Kueska, okpecrnocru Jla-
30BCKOI'O 3aMOBEJHUKA) MECTHAA KATEIbHUIA TIOJ-
KapMJIMBAJIA MEJBEKOHKA 0 CepeauHbl AHBaps. Clie-
LUAJIUCTHL 3AI0BEJHUKA OTMEYAIU B 3UMHUE MECALIBL
cJIe[bl U APpYrux Measenen. JBa UCTOWEHHBIX MEBE-
JKOHKA TOCTYIUIN B IIEHTP PEAOUINTALUU TUIPOB
B C.AnexkceeBka (HageXauMHCKUM p-H) U IIOCIE Tepe-
JEPAKKU ObUIM BBHIIYIIEHB B IIPUPOJY.

boapcrBylomue 3MMOU UCTOIIEHHBIE I'MMAJIa-
CKHE MEIBENU, B3POCILIE OCOOU U MEJBEXKATA, CTAIU
CBOETO POJa HOBBIM (PEHOMEHOM. 34 BCIO MCTOPHUIO
N3y4YE€HUA I'MMAIANCKOrO MeJBeA B Poccum HUYETO
10/I06HOTO HE IPOUCXO/UIIO.
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Ha ¢oHe MaccoOBOro YHUUYTOXEHUSI MEJBEICH Me-
CTHBIM HACEJICHUEM AKTUBU3UPOBAIACH JEATEIbHOCTD
CKYIIIUKOB AepuBaTOB. 21 1ekabps 2015 1. B c.Hyryes-
ka [IpuMOpPCKOro Kpas OblIa OOHAPYKEHA KOHTpPA-
OaH/IHAs MapTUs U3 527 J1an MeJIBE/ICH, TOATOTOBIICH-
HBIX JI/I TPAHCIIOPTUPOBKU B Kurait.

QEHOMEHAIEH U TOT (DAKT, UTO OT/IC/IbHBIM ME/IBE-
JAM-MUTPAHTAM YAQJIOChH YCIEIIHO JOXUTD O BECHBI
B HEMIOCPEJCTBEHHOM COCEACTBE C 4eJI0BEKOM. 10 arm-
pesst 2016 1. B JTa4HOM mocesike B6iu3u Jlyderopcka
MECTHBIE XKUTETU MONMAINA MEABEKOHKA-BTOPOTOJKY
B KpalHEN CTENEHHU UCTOLEeHuUd. Jpyroro ocnabicH-
HOI'O JI€TEHBIIIA HAOMIOAANIN 3/1eCh 28 anpensd. OrMme-
YAJIUCh PAHHEN BECHOU MEABEAU U B OKPECTHOCTIX
c.JleconunbHOTO.

PannuMm yrpom 29 anpeisa ¢ MEABELEM IIOBCTPE-
4alach KureabHuLa r.bukuna. Ha rpoMKue Kpuku
JKEHIUHBL NIPUOEKAMU JNIOAU U CcOo6aku. B umcnoyre
ME/IBEIb BCKOUMJ Hd HEOOIBIIOE JEPEBO, HO TYT XK€
CIIPBITHYJI HA 3EMJIIO M CKPBLICA B TOI'pebe CTOSAIIETO
B 15 M ONYypa3pyIIEHHOIO 3260 POIIEHHOIO CTPOCHHUS
U3 JKEJIE3HOJOPOXKHBIX IMNaJa. Yepe3 HECKONbKO 4a-
COB 3aTAMBLIETOCA B mOrpebe 3Beps 0OE3BUKUIN
npubsBmre n3 XabapoBCKa COTPYJHUKH OXOTHA[-
30pa. OTJIOBJIEHHBIN MEJBELb OKA3aJCA CAMIOM
CTaple TPEX JET. DTOro 3BEPS PEIYIAPHO HAOMIOAA-
JIM TPEJBIAVIIEN OCEHBIO BIAJEIbIIBI TApakKeH, 61u-

MepnBexoHOK, cnpsATaBlWKACA B nojBane mactepckol. Houbio
ero ybbeT coTpynHuK noauuum (9.10.2015, noc.Mpeobpaxerue,
JlazoBckuii p-H, MpuMopcKuii Kpait).

®o1o 0.H.[pobaxa

JKANMIIME U3 KOTOPBIX PACHOIAraIUCh B 12 M OT 1O-
rpe6a. MeiBeb MPAKTUUYECKU HE OOpaIag BHUMAHUA
H4 JIIOJEN ¥ HEPEAKO JIEKAA Ha BO3BBIMIEHUH, 000-
3peBasg OKPeCTHOCTH. C HACTYIUIEHUEM TEMHOTHI OH
YXOAMJI KOPMUTHCA HA ONMKAUIIYIO MyCOPHYIO CBAJI-
Ky. BriosiHe BO3MOXKHO, 4TO B 3TOM IOrpede MeaBejb
1 IIPOBEJI 3UMY.

MecTo oTnoBa B3pocnoro measeas-camua B r.bukure (29.04.2016); cnpaa BHU3y — CTpOEeHWe, B Norpebe KOTOporo pacnona-
ranocb HeoOblYHOE ero ybexuile ANMHON 2.5 M, WMPUHOI 2 M U BbICOTOI 1.5 M.

®oto C.A.KonuuHa
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Oburanue MmejBeei-MUTPpaH-
TOB B HACEJECHHBIX MYHKTAX JaXe
IIOCJI€ HACTYIIEHUS O6JarONpHUAT-
HOT'O BPEMEHHU TOJA CIYKHUT KOC-
BEHHBIM IOJATBEPKACHUEM TOTO,
YTO 3TU 3BEPU NPHUIUIM H3/AJICKA
1 TUIOXO OPUEHTHPOBATUCH HA He-
3HAKOMOW /11 HUX TEPPUTOPUH.

He BceM CyMeBUIMM 3aJIe4yb B O€p-
JIOTH MEABEIAM YJAIOCh MEPEKUTD
3uMy. Hanmpumep, norubmuit 3u-
MOM OT MCTOIEHUA HEKPYIHBIN
MeaBeab ObUl HANMJEH B AYILIE TO-
noss Ha Teppuropun JIa3zoBCKOTO
3aII0BETHUKA.

HoBas karactpodga

BecHoit 2016 1. BBIIE/IINE U3 6EP-
JIOT MeJIBEIN OBLIU OCIA6ICHBI I'0O-
JIOIOM. B mosiHOIT Mepe BOCIOJI-
HUTb NOTPEOHOCTb B MUTATEIb-
HBIX BEIIECTBAX 34 CYET €CTECT-
BEHHBIX KOPDMOB — TPaBbl U JIMYUHOK MyPaBbEB —
3BEpHU HE MOTIJIH, TO3TOMY JIETOM OHM BHOBb CTAJIU
coBepmaTh Haberu Ha naceku. Ho Hacrodmas xara-
CTpo(a HACTYNMIA OCEHBIO, KOTJAa B Xa6aApOBCKOM
Kpae 1 B HEKOTOPHIX paronax CesepHOTro M lleHT-
panbHOTO IIpUMOPBA MOBTOPHUJICA HEYPOKAN KEAPO-
BBIX OPEXOB U XKeayjaeu. He ycrnes BOCCTAHOBUTD CHU-
JIBI TTOCJIE TONOAHOTO 2015 1., MeABEU MOABEPIINUCH
HOBOMY UCIIBITAHMIO. YK€ B CEHTAOpE HA 1ore Xaba-
POBCKOTO Kpasi CTaId BCTPEYUATHCS TUMATANCKUE
Me/IBEM HEOOBIYHOTI'O OOMMKA: Y HUX HOYTHU MOJHO-
CTBIO OTCYTCTBOBAJ WJIN ObUI PEJJKUM BOJOCSIHOM 110-
KpoB. lIlepcTh COXPAHUIIACH JIUIIb HA I'OJIOBE, HOT'AX,
BOKPYT' aHAJIBHOT'O OTBEPCTUA U HA XBOCTe. [IuTaHue
OBLIIO CTOJIb CKYAHBIM, UTO €TI0 €/1BA XBATAJIO HA MOJ-
JICp’)KAHUE KU3HHU KUBOTHOTO.

Macurabel HOBOW TpareJJuu HArIIHO OTPAXKAET
curtyanus Ha xpedTe Xexmup. 14 cenrabps 2016
B PACIIOJIOKEHHOM Y I'PaHUIIBI bONIbIIEXEXIIUPCKOTO
3anoBeiHMKA ¢.Ka3akeBU4eBO OblIa OTIOBAECHA KOP-
MUBIIASACSA TPyHIAaMU HEKPYIHAas MeABeAuId. Buerm-
HUH BUJI JKUBOTHOTO CBUJIETEIBCTBOBAJI O €TI0 H6E/CT-
BEHHOM COCTOSIHUH. HeoOX0quMO OBLIO OPTaHU30-
BATh IEPEAEPKKY MEABEUIIBI, HO €€ B TOT XK€ JI€Hb
BBIITYCTWIM B 3AII0BE/JHUKE HA BEPHYIO rubenp. B no-
ciaepyomue 2.5 MecAnd, COrJMacHO O(QUIIUATbHBIM
JAHHBIM MHUHUCTEPCTBA IPUPOAHBIX PECYPCOB Xab6a-
POBCKOTO Kpas, TOJbKO B HACEJIEHHBIX NYHKTAX
1 JA4YHBIX MOCENKAX, HAXOAAMMUXCSA BOIU3U CEBEP-
HOM OKPAMHBI 3AII0BE/HUKA, OBLIN U3BATH (OTCTPE-
JIAHBL WJIM OTJIOBJIEHDBI) eme 11 rumanaickux MeaBse-
Jiel C IPU3HAKAMU UCTOIIECHUSA U HAPYIIEHUEM BOJIO-
CAHOT'O MOKPOBA, HekoTOpble 0cOOU OBUIM HACTOJIb-
KO OCJIa6JIEHBI, YTO MOTEPSIN CIOCOOHOCTD MEPEME-
MATHCS U OKA3BIBATH CONPOTUBICHUE. K COXaneHUIO,
HEOOXOIUMOTO BETEPUHAPHOI'O OOCIEOBAHUS ME/J-

Mpanmuub: it
[ sonbusemupmpenii sancsesimn
[: aamzmi “Xaump”

MecTa BbIXOAOB U rnGenu (0TMEYEHO KpacHbIMU TOYKAMM) TMMananckux MeaBefei
B 2015 1 2016 rr. B OKPecTHOCTAX xpebTa Xexuup.

BeJCH NMPOBEAEHO HE ObL10. IlocneHuil 38€pb ObLI
yOUT COTPYAHHUKAMU OXOTHAJ30pa HA XEXIIUPCKUX
pgadax 13 gexkabps. Ha Tpex macekax, pacCloyOXKEH-
HBIX y I0)KHOI I'DAHUIBI 3AIIOBEAHUKA, COTTIACHO OIl-
POCHBIM JIAHHBIM, B T€UEHHE jeTa U oceHu 2016 T
OBbUIM OTCTPEIAHBI 13 TUMANANCKUX MeaBegeH. Bono-
CSHOY ITOKPOB )KUBOTHBIX ObLI PEJKUM JTUOO IPAKTU-
YECKU OTCYTCTBOBAI. B COBOKYMHOCTH 3a /IBA CMEX-
HBIX roga (2015 m 2016) rpynnupoBKka THManai-
CKOro Measens xpebra XexXuup norepsia He MeHee
36 XKUBOTHBIX. YUUTBIBASL, YTO IOMYJSINS TUMAIA-
CKOTO MEABENAA B 3AMOBEJHUKE HACYUTBIBAIA BCETO
30-35 ocobei 8, 9], ecTb BCE OCHOBAHUA IPEJIOA-
raTh, YTO B HACTOAIEE BPEMA €€ COCTOAHUE TPUBIU-
3UJIOCh K KDUTHUYECKOHU OTMETKE.

06e34BMXEHHAs CaMKa TMMananckoro MeaBeas, OTIOBJEHHAs
B c.KazakeBuyeBo (14.09.2016, XabapoBckuii p-H, Xabapos-
CKMit Kpait).

®oto OIBY «3anosegHoe Mpuamypbex
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Bepnora rumanaiickoro MefiBefs, yCTPOEHHas nof, KOpHaMU ynaslieit ocuHbl B 100 M oT noc.Xexuup (XabapoBckuit p-H, XabapoBckuit
Kpai). [IByxneTHUi camel| 13-3a UCTOLLEHMSA NPOCHYNCA B cepepmHe despans 2017 r. (dhoTo caenaHo yytb nozxe — 11.03.2017).

B ¢espane-mapre 2017 1. 9eThIpe MEABEAS ObLIN
oOHapyxXeHbl Ha Xexuupe B6ausu cesl KazakeBuueso
1 HOoBOTpPOULIKOE, HEMOAAJIEKY OT IIOC.XEXUUPp U HA
TEPPUTOPUHN BONCKOBOI 4acTU B NOC.KOP(OBCKOM.
Bce OHM 3UMOBAIM B HETUIIMYHBIX MECTAX U MMOKUHY-
/1 cBoM ybekuma Ha 1.5—2 Mecs11a paHblile OObIYHBIX
CPOKOB M3-32 UCTOMEeHNA. OJHOIO U3 HUX — JIBYXJIET-
HEro CaMIja, 3UMOBABIIEIO II0J] KOPDHAMM YIIABIICH
ocuHbl B 100 M OT OKpauHbl IOC.XEXUUP U OCTABUB-
mero Gepsory B cepefnHe (peBpas, — MBI CBOEBpE-
MEHHO OOHAPYKWIN U HAYAIHU MTOJKAPMINUBATL. B ce-
peauHe MapTd, HEMHOI'O OKPEIIHYB, MEJBE/Ab OTOIIEI
OT TOCeNKa Ha 1.5 KM U 3ane3 B Aymio ayba. 3sepsd
IIPOAOJIDKAIN MTOJKAPMINUBATE U 30 MapTd BEPHY/IU HA
TEPPUTOPHUIO 3AIOBEJHUKA. DTOT MEJBE/b CTAJ OJHUM
13 HEMHOI'MX BBIKUBIIUX IIPU COLEUCTBUU JIIOJEH.

HecMOTps Ha TO 4TO BCE 6€3 UCKIIOUYEHUS TEPTIA-
muye 6€ACTBUE TUMAIANCKIE ME/IBEAU HA XEXIUPE —
oburarenn BOapMEeXeXUUPCKOro 3aMOBEAHNUKA U 34-
Ka3HUKA «XeXUUP», OHU, K COKAJICHUIO, HE ITOIY4YAIOT
JOJZKHOHM MOMOIIM OT TOCYJAPCTBEHHBIX HNPUPOJO-
OXPAHHBIX YYPEXKJCHUIL.

MacmTabsl THOEIN TUMATAUCKUX MeEJBeIei Ha
xpedre XexXnup OTpakaT O6IyI0 CUTYALUIO, BO3-
HUKIIYIO Y CEBEPHOM TPAHUIILI dP€agd 3TOrO BUJA.
M CTOWEHHBIE 3BEPU C PEJKUM BOJOCAHBIM IIOKPO-
BOM OTMEUYAJIUCh HA BCEM IIPOCTPAHCTBE PACIPOCT-
paHEHUSI TUMANAUCKOrO MeJBeass B Xa0apPOBCKOM
Kpae. B BUKHHCKOM p-HE JIBE B3POCIBIE OOJIBICEB-
mue CAMKUA OBLIM OTCTPENAHBI B C.JIEDMOHTOBKA.
Ha Tepputopun pacrnonao)XeHHOTO B 3TOM XK€ pano-
HE 3a4Ka3HUKA «BUPCKUI» 1BA MEABE/A, 3aNI€YATICH-
HBIE C OMOMIBIO (DOTOJOBYIIEK MO3JHEN OCEHBIO,
TAKXKE€ UMEJIU NPU3HAKU UCTOIEHUSA U OOJIBICEHUS.
HUKAKUX MIAHCOB MEPEXKUTH 3UMY y ITHUX XKHUBOT-
HBIX HE OBLIO.

3pecb u panee doto C.A.Konymnxa

WcToweHHbI MeaBeab okono Gepnoru (13.11.2016, 6acceiiH
p.bupa, bukuHckuit p-H, Xabaposckuii kpai).

OPHUPOTA N9 « 2017

67




OXPAHA NPUPOADLI

3aPErUCTPUPOBAHDI JAIBHUE 3AXO0-
JIBl TUMATaNCKUX MEJBE/ICH B He-
CBOMCTBEHHBIE MECTOOOUTAHUSA
(ITpUXaHKAUCKyI0O paBHUHY). Tak,
Ha xmagowume r.Crmaccka-/JanrbHero
B ceHTss6pe 2016 T. KpyIHBIN Cca-
MEILL B TEYEHUE YETHIPEX AHEN MOJI-
Oupas nmUmy Ha 3aXOPOHEHUMAX.
Mezaseap HE pearupoBasl Ha JIIOJEH.
B 210 € Bpems 6bu1a yOUTA B3POC-
nmag camka B cIIpoxopn (Cnac-
CKUI p-H). OTMEUYATNUCH BBIXOJBI
Mezsezeit Ha [IpuXaHKancKyio pas-
HUHY U B YepHUTOBCKOM p-HE.
Hazxo orMerurp, 4TO IMOIYIIA-
nus OYporo MeJBejsd B CJIOXKHUB-
MIUXCA YCIOBUAX HE IOHECNIA Ce-
pPbE3HBIX NOTEPD. K HAavany 3UMbI
OCTAJNIACh AKTHUBHA TOJBKO YaCTh
KPYIHBIX CAMIIOB — OHH HACTOI-
YMBO XOAWIM 32 TUT'PAMU, N10/IOU-
pas OCTaTKU UX A0O6BIYU, TIPECIIE-
JJOBAIN Ka0AHOB, TPAOUIU TAECK-

B3pocnbiit camel, 6yporo measeas (12.11.2016, 6acceiiH p.bupa, BukuHckuii p-H,
XabapoBckuii kpait).

B koHIIE OKTAOPSA YMHUPAIOMHUN, VKE HE CIOCOO-
HBII IEPEJIBUTATLCA MEABED OBUT OTCTPENAH OXOTO-
segamu B c.lllepemerneBo (Basemckuil p-H). B Bepx-
HeMm redyenuu p.Hemra (p-u umenu JIazo) 3amMep3mun
B JIyIIE JIMIIBI 3B€Pb ObUI OOHAPYXKEH OXOTHUKAMHU.
OT4asgBMINUChH BBITHATD MEJBEJSA U3 JIEPEBA, OHU PaC-
CTPENUBAIN JABHO OKOYEHEBIINIT TPYI CKBO3b CTEH-
Ky 6€pPIOTH.

B aumBape B mexapypeube JypMunH-CupuMa npu
MIOJATOTOBKE JENAHBl U1 3arOTOBKM JPOB MECTHBIE
JKUTETU OOHAPYKUIN MEPTBOTO MeABeAd. ITorubmui
3BEPb OKA34JICA B3POCJION CAMKOI, BEC KOTOPOM CO-
CTaBJIAIL BCErO 45 KI' BMECTO OJIOXKEHHBIX 90—100.

B cBA3KM ¢ HU3KOHM YMCAEHHOCTBIO KOIBITHBIX (Ka-
6aHa, U3I00pA) NPUBBIYHBIE MECTOOOUTAHUA CTAIU
IOKM/JATh U TUI'PBL 10 gexkabps Ha oKpauHe 11oc.Xop
(p-u umenu JIazo), B 700 M oT (esepantbHON aBTO-
Tpacchl Xa6apoBCK—BIajuBOCTOK TUTPULLA YOUIIA HE-
KPYIIHOT'O TUMAIaNuCKOT0 MeJBens. [1o Hauana jekadps
MeZIBEAb OPOANT 32 OKOJHLEN MOCENKA IO OCTPOBAM
1 6eperaM NpoOTOK B MOMCKAX MUINH, 4 3aTEM YCTPOUII
Ha Kpar OOpBIBUCTOIO 6epera Ha3eMHyIo Oepjory
B BUJE HEOOBIIOrO YINyOAEHUSA MOJ BLITOPEBIINM
CTBOJIOM KPYITHOTO AceHd. O6pedYeHHblil 3BEPh YKE HE
3260THICA O 6E30IACHOCTU BBIOPAHHOIO YOEXKMINA,
U CIAIETO MEJBEASA BCKOPE 3AMETUIN NPOXOAUBIINE
MUMO PBIOAKH, PDEMIUB HA CIEJYIOMUI JEHb YCTPOUTD
oxoTy. Houbio ux onepeauin turp. Iloasienue B aHT-
PONOTreHHBIX JaHAMmadTAX JBYX Haubonee APKUX
NpeaCcTaBUTeENEed (PayHBl KEAPOBO-ITUPOKOIUCTBEH-
HBIX JIECOB CT4J0 CBOEOOPA3HBIM HHAMKATOPOM CO-
BPEMEHHOIO COCTOSHUA MECTOOOUTAHUHU ITUX KU-
BOTHBIX. B [IpuMopckoM Kpae oceHpio 2016 1. Takxe

Hble U30YIIKH, ChEeAANN INPUMAH-
Ky M3 KAIIKdHOB OXOTHHKOB. Ha
p.Jypmun (Xab6apoBCKUI Kpaif)
B KOHIIE HOA6DPSA OYpBIN MeJBe]b
OOHAPYXUI B JAyIUIE TPYXJIABON JIHUIBl B3POCIOTO
CaMIla TUMaJIANCKOTO MEJBEAS, KOTOPOTO YOUI
n cpe. Chnefbl OTJENbHBIX CAMIIOB OYPOTO MeJABEAA
BCTPEYAJIUCh HA NPOTAKEHUU BCEN 3UMBL. Cpean
NIPEICTABUTENEIH 3TOT'O BU/IA HE OBLJIO 3aPETUCTPUPO-
BAHO HU OJIHOT'O CIy4asl ECTECTBEHHOTO Ma/leKa U 06-
JILICEHUS: BCE )KMBOTHBIE UMEIN JJIUHHBIA U I'YCTON
BOJIOCAHOU NMOKPOB. [MMaIaliCKUN MeABEAb, 110 TUILY
MUTAHUA TECHO CBA3AHHBIN C IJIOJLAMH JIEPEBLEB,
OKa32JI1Cs 60JIEE YA3BUMBIM.

Kto BUHOBAT M 4TO genatb?

Karanuzatopom NpPOU3OMEANNX B INONYJANUNA T'U-
MaJTaMCKOT'O MeJBe/sI COOBITUM CTAJHM MHOTOJIETHHE
py6Kku Keapa u 1y6a, KOpEHHBIM 06PA30M U3MEHUB-
Mmue MECTOOOUTAHUSA XUBOTHBIX. B KpymHeumem
JEBCTBEHHOM M4CCHUBE KEJPOBO-IIMPOKOIUCTBEH-
HBIX JIECOB cpepgHero tedenusa p.buxkun (IToxap-
CKuil p-H IIpMMOPCKOIO Kpasg), HENOCPEACTBEHHO
I'PAaHUYAIIEM C PAIOHAMHU ONMCBIBAEMOI'O O€CTBUS,
B 2015 . orMeyuascsa caabblil ypoxKail KEJPOBLIX Ope-
X0B, 2 B 2016 1. — xenyzaet. CTaGUIBHOE MIOJIOHO-
HMIEHUE KeJpa U y6A C JOCTATOUHBIM /I YCIEMHON
3UMOBKHM MEJBEJEI PECYPCOM HAKMPOBOUYHBIX KOP-
MOB OO€ECHEUUBAIOT 34ECh OOMMUPHBIE MACCUBLI HE-
TPOHYTHIX pyOKamu JiecoB. IlaBmue, UCTOLEHHBIE
1 6OAPCTBYIOIIHE 3UMOI TOJOJHBIE >KUBOTHBIC
B JJAHHOM paNOHE HE BCTPpEYaJUCh. bojaee TOro,
B 2016 1. TONBKO HAa BUKHHE MBI PErHCTPUPOBAIN
MEBEXAT-CETONETOK: CNAObIE YPOXKAU OCEHHUX
KOPMOB HE OK43a/]1 3/IECh CEPbE3HOIO BIMUAHUSA HA
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pOXAEHNE U BRKUBAHUE TOTOMCTBA. Ha cerognsm-
HUU JIcHb 00UTAaI0mas B 6ACCEeHE CPEJHEro bukuna
I'PYIIUPOBKA TUMAJIANCKOIO MEABEAS — CAMast MHO-
rouncnenHas B Poccun. TeM orpagHee TOT (PaKT,
y1o B 2015 I. 3/1€Ch OBIT OPraHU30BAH HAI[MOHAJb-
HBIN NapK «bukun».

C y4eTOM HENPEKPAIAIOMETOCH PA3PYIIEHUA Me-
CTOOOUTAHUI, MHTEHCUBHOT'O OPAKOHBEPCKOI'O IIPO-
MBICJI4, 4 TEIEPb U PE3KO BO3POCLUIEN €CTECTBEHHON
CMEPTHOCTU I'MMAJAUCKOIO MEABEAA UCYE3AET IEP-
CIIEKTUBA COXPaHEHUA B (payHe POCCUU LETOCTHOU
MOMYJIALUHU 3TOTO BUA. [MOENDb KUBOTHBIX, IIPUHSAB-
masg XapakTep KaTacTPOMbl, CTada IMOCIEAHUM IIpe-
OVIPEXACHUEM, TPEOYIOMUM CPOYHBIX IVIOOATbHBIX
U3MEHEHUN B IOAXOAAX K IPUPOJOINONb30BAHUIO.
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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 (Khabarovsk, Russia)
‘Federal Scientific Center of the East Asia Terrestrial Biodiversity, Far Eastern Branch of the Russian Academy of Sciences

(Viadivostok, 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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Kamacmpog@hbl

?Ha NnogBoOgHbIX CKAOHAX

®

%W JOKTOp reosnoro-muHepanorndeckux Hayk B.ILKysHenos
Poccuiickuii eocyoapcmeennviil ynusepcumem nepmu u 2asa umenu M.MIyorxuna (Mockea, Poccus)

B nonynspHOM O4EPKE PaCCMATPUBAIOTCA MMPUMEPDI TOTO, KAK, H3y4as OT/ACIbHBIE O6PA3I[bl OCA/JOYHON TOPHOI 10-
POABI, MHAUBUYAJIbHBIE OCA/JOYHbIE 06PA30BaAHNA, (POPMBI OCAJJOYHBIX TEJ, PA3PE3bl OCA/[OYHBIX TOJIII, MOKHO BOC-
CTAHABJIMBATh MEXAHU3MbI U CITOCOOBI O6pﬂSOB3HI/I${ OTHOH(CHHﬁ, BBISICHUTD U3MEHEHMUS TUX OOCTAHOBOK B I'€OJIOTU-

YECKOM UCTOPUHU 3EMIIN.

KixroueBspI€ CI0BA: JIUTOJOTHSA, OCAJTOYHAS TOPO/IA, KDEMHU, CTHIOTUTEl, MUKPOOHOTUTEL, TYPOUTUTHI, PUDBHL.

1857 1. HaYa/IaCch NPOKIAJKA ITOABOSHOIO Kabe-

75, KOTOPBI JIOJDKEH 6B COEIUHUTD Tenerpad-

Hou cBaA3pio EBpony u Cepepuyio AMepuky. ITo-
CJIe pALA HEy[ad K Hadaly aBrycra 1858 1. ero Bce xe
MPOJIOKUIN, U 16 aBrycra Koposesa Benuko6pura-
HuU Bukropus u npesujgeHt CIIA JIx.bpiokeHeEH 06-
MEHANUCH MO3/IPABUTENBHBIMU TelerpaMmamu. K co-
JKAJIEHUIO, Kabeslb 0Ka3aJICs HeloAroBeuHbIM. Ho 61a-
rofiaps 3HTY3UA3My U HACTONYUBOCTH HHUIUATO-
pa npoexra C.Puiga paboTel NPOAOLKUINCDH, U TIO-
CTOSAHHAA CBA3b OBLIA OKOHYATENBHO YCTAHOBIEHA
B uione 1866 T.

K 1919 r. pyHKIMOHUPOBAIO yxe 19 TenerpadgHbx
JIUHUN, ¥ UX KOJIUYECTBO MOCTOAHHO YBEINUYUBAIOCD.
A 18 HOA6pa 1929 1. NPOU3OULIO HENPEABULECHHOE —
Ka3aJ10Ch Obl, YCTOMUUBAS CBA3b B MTHOBEHHE OKA IIpe-
pBanace. Mccnenosannue M BBIACHEHUE IPUYMH KaTa-
CTPOMBI UMENIO HEOKUAAHHBIN, IPUYEM OYEHD 3HAUN-
TEJIbHBIH, 3(P@EKT 151 I'€OIOTUN.

Ho npex/ie HECKOIBKO CJI0B O MOP(OIOTUHN OKea-
HHUYECKOTro AHA. HemocpeacTBEHHO OT 6epera B CTO-
POHY OK€aHA PACIPOCTPAHAETCSA OTHOCUTENBHO IIOC-
KO€ M TOPU3OHTaIbHOE AHO. IllMpUHA 3TOU 30HBI
B PA3HBIX MECTAX BECbMA PA3JNYHA. B COBpEMEHHBIX
OKedaHAX OHA U3MEHAETCH OT HECKOJIbKUX JAECATKOB 10
MHOI'MX COTEH KWIOMETPOB. B maneosoe nmogo6HbIE
«3NUITAT(HOPMEHHBIC» MOPS JOCTUTAIU HECKOJIbKUX
TBICSAIY KWJIIOMETPOB. Jlalee Takoe CPaBHUTEIBHO TO-
PU3OHTAIBHOE JHO PE3KO MOTPYKAETCA JO TTYOUHEI
3-5 kM. IlepBad, MEJIKOBOAHAA, Y4CTb HA3BIBAETCA
menbdom (anri. shelf — monka, ycrym), BrOpas —
KOHTHHEHTAJIbHBIM CKIOHOM. YKA3aHHOE O6CTOSTENb-
CTBO — PE3KUIL IEPErU6 MOPCKOTO JJHA — YCTAHOBUII
NPENOAAaBATENDb reorpaduu Konempka DAuHOypra,
yneH HIOTAAHACKOIO reorpauyeckoro oOIecTsa,
26-neTaun X.P.MUII, KOT/a TPOBOINI THAPOTOTHYEC-
KM€ HMCCIeJOBAHNA Ha PLI6OJOBHOM CcyAHE «Ilakam.
3HAYNUTENBHO MO3/JHEE CTAJIO SICHO, YTO BHEMIHAA Ipa-
HUIA meab(da — KOHTUHEHTAAbHBIN, WIX MAaTEPUKO-
BBIHM, CKJIOH — HMMEET BAKHOE I'€OJIOTMYECKOE 3HAUE-

© Kysuenos B.I', 2017

HHME. DTO I'PAHMIA JBYX IVIABHBIX TUIIOB 3€MHOH KO-
Pbl — KOHTUHEHTAJIBHON U OKEAHUYECKOH.

Touky neperuba (BepHee, IITyOUHY IEPEX0/ia ME-
KOBOJHOTO HIeAb(Pa B KOHTUHEHTAJIbHBIU CKJIOH)
JONTOE BPEMS OTNPEJETANN PACIETHBIM MIyTEM: 3aMeE-
pAINA MJIOMAAU MOPCKOTO JH4 OT HYJIA JO M3004THI
200 M, 3atem — o1 200 10 400 M u T.4. JaHHBIN 1IEPE-
ru6b nomnajan B uaTepBan 0-200 M, U ocie/HEE 3HA-
YEHHUE NPUHUMAJIOCH 34 BHENIHIOO I'PAHUITY IIEabda.
Ceryac CymeCcTBYIOT COTHHU THICAY, CKOPEE JAKE MUII-
JIUOHBI TOTOHHBIX KUJIOMETPOB PA3JIUYHBIX NPOQhHU-
Jer (AKyCTUYECKNX, CENCMUYECKUX U JIP.), KOTOPHIE
[IO3BOJIAIOT ONPEJEIATDh ITyOUHYy neperubda yxe Qpax-
TU4YeCKu. OKa3a710Ch, 4TO B 46COMIOTHOM OOJIbIINH-
CTBE Ci1y4aeB OHA cocrasiageT 130-135 M, XOTA UHO-
rJa U JoXoguT 10 500 M.

TakuM 06pa3oM, HOABOJHBIC TPAHCOKECAHUYECKUE
Kabenu pacroyaralorcs Ha menbgpe, KOHTUHEHTAIb-
HOM CKJIOHE U COOCTBEHHO OKEAHUYECKUX PABHUHAX.

CoBpeMEHHBIE OTJOXEHUA MOKPBIBAIOT MPAKTU-
YECKHU BCE TPU 06JACTH OKEAHUYECKOTO JIHA, HO €CTh
OJHO HO. JIeJIO B TOM, YTO PBIXJIBIE BOLOHACHIIIEHHBIE
OoCafku Ha O6pOBKe meab(da OYEHb HEYCTONUYUBHL.
[Ipn HATUYUU KAKOI'O-HUOY/b BO3JEUCTBUA (TEKTO-
HUYECKOTO TOMYKA, I[YHAMH, OCOOEHHO CHUIBHBIX
MITOPMOB) OHU B3My4uBaIOTCA. O6pA30BABIIAACA CY-
CIIEH3Us B BUJI€ MYTHOTI'O TOTOKA CPBIBAETCS BHU3 10
CKJIOHY, CM€Tasl BCE HA CBOEM IyTH U MPOPE3ASL JTOK-
6uHbl. IlocaeHue 3aM0MHAIOTCS IPUHECECHHBIM 00-
JIOMOYHBIM MaTEpPUAJIOM, 06pa3yss OOLMMPHBIE KOHY-
CBHI BBIHOCA.

OZHO M3 BHE3ANMHBIX KATACTPOPUUECKUX COOBI-
TUU 1 IPOU30NILIO B HOA6pE 1929 1. B parione Bosb-
moit HpiogayHIeHACKON O6aHKH, Y 3aMaJHbIX 6epe-
ros CeBepHONl AMepUKHU. BO3ZHUKIINUI CYCIIEH3UOH-
HBIII [TOTOK MOPBAJI JIEKAIME HA JHE TeaerpadHee
Ka6enu. YUYUTBIBASA BPEMs NPEKPANIeHUA CBA3U IO
PA3HBIM Ka6€eJIAM U PACCTOAHUE MEXKAY HUMU, OIpe-
JEIUIN CKOPOCTb MOTOKA. OHA 0Ka3anach OKOJIO
100 kM/4gac. Ceryac 3Ta BEIUYUHA CUUTAETCH 3ABBI-
HIEHHOM, HO 3HadyeHud 50-70 KM/4ac — BIIOJIHE pe-
anpHBL. O6BEM MATEPUANA, IEPEHECEHHOTO K IOJAHO-
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KbIO MATEPUKOBOTO CKJIOHA B PE3YJILTATE 3TOTO CO-
ObrTHs, cocTaBul ~200 MIPA M?, a4 IOKPBITAs UM ILIO-
majgb — okoJio 200 M2

[To3nHee MOJOOHBIE ABIEHUSI OTMEYAINUCh U U3Y-
YaJIUCh BO MHOTMX MecCTaX. Hampumep, OCaiku Io-
JOOHBIX IOTOKOB OOHAPYKEHBI B kenobe ToHra Ha
rnyéune 7098 M, B ByreHBMJILCKOM Keslo6€e — Ha IIIy-
6une 8800 M u B xkemobe Kepmasiek — Ha 11ybuHaAX
9008 1 10000 M. DTO, KCTATH, TOBOPUT O BO3MOKHO-
CTH OTJIOKEHUS OTHOCHUTEIBHO KPYMHO3EPHUCTOTO
MaTepuagad AJAEBPUTOBON M MECYAHON PA3MEPHOCTHU
Ha 6OJBIIUX INYOMHAX, 4 HE TONBKO HA MEIKOBOJbE
B IPUOPEKHOI 30HE.

[Tofl0OHBIE TOTOKHU MOJIYYWIN HA3BAHUE T'PABUTA-
LIMOHHBIX, 4 COOTBETCTBYIOIUE OTIOKEHUA — I'DABU-
TUTOB. [ToC/IeJHUE, B CBOIO OUEPE/b, TTO/PA3AEIAIOTC
Ha TPpU K1acca. [IepBulil — OMOJ3HEBBIE U OOBANBHBIE
(moasoaHbIe) 06pa3oBanus (slumps, slides), pacupo-
cTpaHsomuecs Ha paccrosHue 1o 400-500 kM OT Me-
CT4 BO3HUKHOBEHUS. BTOPOIT — BA3KHE MOTOKU Pas3-
JKMKEHHOTO MaTepuajga 60/IbIION IVIOTHOCTH (Mmass-
flow), KOTOpBEIE B 3aBUCUMOCTU OT KPYHMHOCTH Iepe-
HOCHUMOTO MAaTe€pHalad MOAPAAEIAIOTCA HA MOTOKU
obnomkoB (debrisflow), 3epen (grainflow) u unossle
(mudflow). Bo BCeX 3TUX IOTOKAX INIOTHOCTDb CYCIIEH-
3UN OYEHb BeanKa. OHU HATOMUHAIOT JKUJKYIO 11ACTY,
KOTOpasl CTEKAET B PEXUME JTAMHUHAPHOI'O TEUECHUS
U pacnpocTpansercd Ha paccrognue 1o 1000 km. Ha-
KOHELl, TPETUIN KJIACC — TYPOUAUTHBIE IMOTOKHU (tur-
bidity currents). Bojia B HUX, HACBIIIEHHAS B3BECHIO,
CTAHOBUTCA TSKEJIEE, YEM BMEIAIONASA BOJHAS TOJIIA,
1 3T4 IJIOTHAA MYTHAs Macca ¢ H6OJBIION CKOPOCTBHIO
B PEKUME yKE TYPOYIEHTHOI'O TEYECHUS NIEPEMENACT-
Cs1 BHU3 IO CKJIOHY. JJaJIbHOCTD MOJOOHOTO MEPEHOCA
cocrasnasger 1000-1500 kM.

Tako# CHOC MaTepuanad NPOUCXOAUT HE CO BCEN
O6poBku 1menb@a. OH OOBIYHO UMEET OTHOCHUTEIBHO
TOUYEYHOE HAYAJIO, KAK IPABUIO, B YCTBAX IOJBO/-
HBIX KAHbOHOB M HAIIOMUHAET KaHAJ, KOTOPBHIH, J10-
CTUTas MOJHOXKbA KOHTUHEHTAJIBHOTO CKJIOHA, JPO-
OUTCA HA pAJl PYKABOB U 0Opa3yeT BEEpOOOpPA3HOE
B IUTAHE TEJO — MOJBOAHBIN KOHYC BhIHOCA (pucC.1).

B usyyeHuu nojoOOHBIX KATACTPOPUUYECKUX CO-
OBITHIT CIOXWIACH CBOEOOpasHas curyanus. OTio-
JKEHUSI JIDEBHUX BOJHBIX IOTOKOB BO3PaCTOM
180—-200 MJIH JIET UCCIEJOBAHBI TOJPOOHEE U TI1y6-
JK€, YEM COBPEMEHHBIE OOPA30BAHNA HBIHEIIHUX OKE-
aHOB. [le10, BUJUMO, B JOCTYIIHOCTH OO'BEKTOB. [IpeB-
HHME OCAJIKH NPEKPACHO OOHAKEHBI BO MHOTHUX TOp-
HO-CKJIA9aThIX 001aCTAX, B TO BpEMS KaK COBPEMEH-
HBIE CKPBITHI B INIyOMHAX OKEAHOB.

Kak MBI TOITBKO UTO OTMETUJIU, JIUTOJIOTH U3y4a-
IOT HE CAMHU IPOLECCHI, 4 UX PE3YIBTATHL B BUJIE CIIE-
IU(PUUECKUX TOPOJ U UX MOCIEJOBATENbHOCTEN.

[ToTOK CcycneHnsuu, ¢ BBICOKON CKOPOCTDHIO CITYCKa-
IOMUICA BHU3 MO CKJIOHY, Pa3MBIBAET MOJACTUIAIO-
mue O6onee ApeBHUE NMOPOjbl. Ha UX MOBEPXHOCTU
0Opa3yIOTCA Pa3NUUYHbIE 3HAKU TedeHU. CMBICIH
3TUX CBOEOOPA3HBIX 3HAKOB HE BCETAA MOHATEH. He-
KOTOPBIE M3 HUX HEACHBI U MOHbIHE. OHU MOJYYUIN

Puc.1. Cxema ob6pa3oBaHus NOABOAHOIO KOHyCA BbIHOCA C Ce-
pueil pycen u LUMKANYECKN NOCTPOEHHBIX MEXPYCI0BbIX OT0-
XeHunit. 1 — rpy600610MOYHbIE HECOPTUPOBAHHbBIE OTIOXE-
HUS NOABOAHBIX PYCEN, 2 — LMKANYECKN NOCTPOEHHbIE TypOu-
AWTbI C TPafALMOHHOM COUCTOCTbIO.

Ha3BaHUE THEPOINUMOB (IO AHATOTUU C «HENOHSAT-
HBIMU» KUTAUCKUMHU UEPOTAUPAMU).

Ha pasMbITON MOBEPXHOCTH MOACTUIAIONUX TOJIII
BHAYAJIE OTJIAraloTcs 60j€e€e KPyIHble OOJIOMKH, 34TEM
cpeaHue M, HaKOHel|, Haubomnee ToHKkue. Obpasyerca
TAK Ha3bIBa€Mas IPAJAIMOHHAs CJIOUCTOCTDb, KOTOPAS
XAPAKTEPUIYETCA TOCIEJOBATEIBHBIM YMEHBIIEHUEM
pa3MepoB OOGJIOMKOB, CHAralOMUX NOPOABL. Ilpune-
CEHHBII TOTOKOM MATE€PHUAT JOCTATOYHO OBICTPO 3a-
KaHYUBAETCH, U OCAJKOHAKOIIJIEHUE IIPOUCXOUT YXKE
IO IPYTUM 3aKOHAM U 32 CYET HHOTO MaTepuana. OToT
BU/J] OCAK/ICHUS HA3BIBACTCSA HE(PETOUTHON CEUMEH-
TAllMEH — MEUIEHHBIM HAaKOIJIEHUEM OCOBO TOHKO-
3EPHUCTOrO MaTeprana (4acTUIAd 34 YACTUIIEN) U3
TOJNIMU BOJABL. MM MOTYT OBITH HIHUCTBIE YACTHILHL,
MENbYANIINE PAKOBUHKM IUIAHKTOHHBIX OPI'aHU3MOB,
OOUTAIONIUX B IPUIIOBEPXHOCTHBIX BOJIAX, U JIp. B pe-
3YJIBTATE IOIYYAETCA 3AaKOHOMEPHBI HA00p TOPOJ:
3JIETAIOMUE C PA3MBIBOM HA MO/ICTUIAIONMINX OTIOXE-
HUAX I'PYOO3EPHUCTLIE PAZHOCTU CMEHAIOTCS 3HAYU-
TEJIBbHO OO0JI€€ TOHKO3EPHUCTHIMHU, HEPEAKO TOHKO-
U TPABUJIBHOCIOUCTBIMHU. [lepBbIE — OTIOXKEHUA
MYTBEBBIX ITOTOKOB, BTOPblE — OKEAHCKUX BOA. [1pu
CIEIYIONEM KATACTPO(PUUECKOM COOBITUN BHOBb IIPO-
HUCXOJUT B3MYUYUBAHUE, OOPA3YETCA CYCIIEH3US, CTEKA-
1014 IO CKJIOHY, U T.JI. B UTOre 32 MHOTHE THICAYEINE-
THUA HAKATUINBAIOTCSA MHOTOKMJIOMETPOBBIE IUKINYEC-
KM IIOCTPOEHHBIE TONIMMU. TaKOW KOMIIIEKC OTJIOXE-
HUI YK€ HasbiBaeTca (Gaumesor Gopmanuen, Uin
(paumem. ODTOT TEPMUH NPULIENT U3 MECTHOT'O AJIbIIAH-
CKOTO HA3BAHUS MOAOOHBIX TOJIII,

CocraB (puia OYeHb Pa3HOOOpPA3EH: 0OJIOMOYU-
HbIA (II€CYAHO-AIEBPUTO-IIMHUCTDIN), KPEMHUCTBIMN,
KapOOHAaTHBIN U Ap. B wacTHOCTH, B [epManuu onuca-
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Puc.2. Cxema cTtpoeHus uuknuta. 1 — HeCOpTUPOBAHHbLIE He-
CNONCTbIE U3BECTHAKM C IKCTPAKNACTAMK, 2 — HEACHOCIOUC-
Tbleé MUKPO3EpHUCTbIe U3BECTHAKMU, 3 — TEMHOLBETHble TOH-
KOC/IOMCTbIe U3BECTHAKM C OOMUNBHBIMU NMPOCIOAMU U KOHKpe-
UNAMU KpEMHER.

HO TOJJOGHOE CTPOEHUE JJAKE CYAbPATHBIX MOPOJ —
AHTWIPUTOB. [JIABHOE YCIOBHE OOGPA30BAHUS TAKUX
TOJII — HAJIMYUE KOHTPACTHOTO penbeda, 10CTaTOY-
HO KPYTOTO nepernba iHa BOJI0EMa.

MOMIHOCTH IUKIUTOB PA3NTUYHBI U 3ABUCAT OT
SHEPI'UHU CTEKAIOMErO MOTOKA, IPUHOCUMOI'O UM KO-

Puc.3. HuxHue anemeHTbl LUKANTOB BEPXHEPCKNX OTNOXEHWNN

JIMYECTBA OOJOMOYHOIO MATEPHUANA, JIUTEIbHOCTH
«IIOKOSI» MEXKJY TOMYKAMH, BBI3BIBAIOIMIMMU BBIOPOC
Marepuana, u jp.

B xauecTBE MIUIIOCTPAITUU TOJOOHBIX OOCTAHOBOK
1 06pA3YIOMUXCA B HUX OTJIOKEHUIT MOKHO IPUBEC-
TH BEPXHEIOPCKHUE (OKC(HOPA-KUMMEPUKCKHUE) OT-
noxenus Ceseproro Kapkaza, KOTOpblE OOHAXKAIOTCA
Ha JIEBOM CKJIOHE JJonuHEbl p.Tepek, Ha 41 kM BoenHo-
I'pysunckoi foporu (puc.2, 3). DToT B IJ€JIOM CJIOUC-
TBII PA3pe3 UMEET [UKINYECKOE CTpOEHUE. B oCcHO-
BAHUM IJUKJIOB JIEKAT CEPBIE U TEMHO-CEPBIE AETPU-
TOBBIE U3BECTHAKHU C OTHENbHBIMU OOJIEE CBETIBIMHU
3KCTpaknaacramu™ Ilocaegnue 3aneraioT Ha MOACTHU-
JMAIOMUX OTIOKEHUAX C Pa3MBIBOM. B paje ciydaes
rJyGMHA IPOMOMH cocTasusgeT 6onee 10 cm. Cpen-
HUIT 3JIEMEHT [JUKIUTA — TEMHO-CEPBIE U IOYTU Yep-
HBIE M3BECTHAKU C OOUIBHBIM JETPUTOM DPA3HOOO6-
Pa3HBIX OPraHU3MOB. 3aBEPIIAIOT PA3PE3 TEMHBIE,
IIOYTHU YEPHbIE OUTYMUHO3HBIE MUKPO- U TOHKO3EP-
HUCTBIE TMPABUIBHOCIOUCTBIE U3BECTHAKU C OOWUJIb-
HBIMU OCTATKAMHU PAJUOJIAPUI U YACTBIM IOCIOM-
HBIM OKpeMHeHHuEM (puc.4, 5).

Ha ¢one 061eit CI0uCTON TOMIU OTYETIUBO BbI-
JENAETCA «aHOMAJIBHOE» IO OTHOIIEHMUIO K OOmeEMYy
CTPOEHHUIO JIMH30BUAHOE OOPA3OBAHUE C IIJTOCKOMU
KPOBJICH ¥ BBITHYTBIM BHU3 OCHOBaHHUEM (puc.6). Co-
JKEHO OHO TAaKXKe€ KapOOHATHBIMM MOPOAAMH, HO HX
TEKCTYPBI U CTPYKTYPBI CYMIECTBEHHO OTIUYAIOTCA OT
BMEIIAIOMUX OTIOXEHUN (puc.7). Bo-nepsuIX, JUH3A
IIPECTABIACT COOOI B IIEJIOM MACCUBHOE (6€3 BCAKON
CJIOMCTOCTH) TENO. BO-BTOPHIX, B HEM COJEPKUTCA
6GONBIIOE KOJUYECTBO KPYIHBIX 3KCTPAKIACTOB, Pas-
Mep KOTOPBIX MHOrAA npespimaer 0.5 M. B-Tperhux,

* O610MKH TIOPOJI, 6OMIEE KPYIIHBIC, YeM BMEIIAION[AsA MACCA, PA3-
JIJITFOTCS. HA MHTPAKIACTBI — (DPATMEHTBI MPAKTUYICCKU TEX JKE
TIOPOJ (T.€. IEPEMBITBIE B HEMIOCPECTBEHHON G/IM30CTH OT COBPE-
MEHHOTO HAXOK/ICHHUS) U SKCTPAKIACTEI — OOIIOMKH TIOPO/I, 06pa-
30BABIIMXCA B JIPYIUX YCIOBHUAX, [IPUHECCHHBIC B MECTA UX HbI-

HCIITHETO HAXOXJCHMS.

. Cneea —pr60,D,ETpMTOBbIe M3BECTHAKM C OTAENIbHbIMU 3KCTpa-

KNacTamu, 3aieraiolne Ha MUKpPO3epHUCTbIX TOHKOCAOMCTbIX NOACTUAAIOWMX MOPOAAX C OTYETAUBLIM PA3MbIBOM, CPaBa — npo-
C/I0M YepHbIX KPEMHEl B KpOB/e MOACTUNAIOWMUX U3BECTHAKOB. JleBbiit Geper p.Tepek, 41 kM BoeHHo-Ipy3uHCKOM fopory.

3pech u panee ¢oTo aBTopa
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Puc.5. MukpocdoTorpacus MUKPO3EPHUCTBIX GUTYMUHO3HbIX
W3BECTHAKOB C OOUNbHBIMU OCTAaTKaMU PAANONAPHIA U pefKu-
MU CMKYNAMK ryOOK U3 BEPXHEN YacTu LMKIUTOB.

Puc.4. TOHKO3EPHUCTbIE U3BECTHAKN C 0OUNBbHBIMU NPOCOIi- Puc.6. JInH3oBuaHOE TENO C NNOCKOW KPOBNEN U BBITHYTHIM BHU3
KaMu YepHbIX KpeMHeil B KPOBENbHOI 4aCTu LUKANTOB. OCHOBaHMEM B pa3pese CJIOUCTbIX KAPOOHATHbIX MOPOA.

Puc.7. XapakTep OTNOXeHMit NMH30BUAHOTO Tena: a — Hecop-
TUpOBaHHbIE rpy6006NOMOYHbIE U3BECTHAKM C KPYMHBIMU 3KC-
TpaknacTtamu, 6 — KpynHblil 3KCTPAKNACT CBETNOMO U3BECTHSA-
Ka C HayanbHbIM pa3mMepom He meHee 0.5 M, 8 — KpYMHbIii He-
OKaTaHHbI 3KCTPAKIACT TOHKOCIOUCTOrO U3BECTHAKA C Kpem-
HeBbIMU (YepHbIMM) NUH3aMU. [iAnHA py4YKu MonoTKa 0.4 M.
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Puc.8. Naneoreorpaduyeckas cxema nosgHero okcchoppa. 1 — cywa, 2 — Menko-
BOAHbIN Wenbd ¢ kapboHaTOHaKoNAeHWeM, 3 — NoABOAHbIE KOHYChl BLIHOCA W N0JI0-

XeHne onncbiBaemMoro paspesa.

PACIIONOXKEHHUE 3KCTPAKIACTOB B MOPOJAE Gecrnopsi-
JOYHOE, OPUEHTUPOBKA JJIMHHBIX OCE HE3AKOHOMED-
Ha — TIPHUCYTCTBYIOT KAK F'OPU3OHTAIBHO, TAK U BEp-
THUKAJILHO OPUEHTUPOBAHHBIE OOJOMKU. HakoHer,
B-YETBEPTHIX, HAPSY C AKCTPAKIACTAMH, CIOKECHHBI-
MU CBETJIBIMH M3BECTHSIKAMHU, BCTPEUAIOTCS TEMHO-
LIBETHBIC, KOTOPBIE MPEJACTABIAIOT COOONH OO6JIOMKU
TOHKOCJOUCTBIX U3BECTHIKOB C JIMH3AMU KPEMHEH —
3aBEPIIAIOMUX IIEMEHTOB JAHHBIX I[UKIUTOB.
OTYETINBO CIOUCTBIE OTIOXKECHUS [UKIUIECKOTO
CTPOEHHUSI — 3TO TUIHUYHBIE TYPOUAUTHL. MarTepua-
JIOM MX HIKHHUX 3JIEMEHTOB B 3HAYHUTEIbHON Mepe

Catastrophes on submarine slopes

V.G.Kuznetsov

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

CJTY’KMJIM MEJIKOBOJJHBIE U3BECTHA-
KU pACIIOJAraBIIEroCs CEBEpHEE
menab@a. BepxHue 371€MEHTH —
OTJIOKEHUS, BO3ZHUKIIUE B CIO-
KOMHBIX YCJIOBUAX, C OOMIBHBIMU
OCTATKAMM IJIAHKTOHHBIX Opra-
HU3MOB, IIPEUMYIECTBEHHO pa-
auonapuit. UX pakoBUHKM CTAIU
OCHOBOM /ISl MOCJEAYIOMETO 06-
Pa30BAHUA KPEMHEIL.

Takoe OTHOCHUTENBHO PABHO-
MEPHOE OCaJIKOHAKOIUIEHUE (IIe-
pUOAMUYECKUN B36POC U OCaX/e-
HHME KApOOHATHOI'O MaTepHuana, 3a-
TeM ero HeeIouAHasA CEAUMEHTA-
111s) UHOT/IA CMEHAJIOCH KATACTPO-
(pruueCcKUM COOBITHEM YKE HHOTO
Macmraba. [Ipu4nuHON €ro MoriIo
CTATb CHUJIBHOE 3EMIETPACEHUE
win obiiee oOMeJIeHHEe, BIVIOTh JO
ocynieHus menbda. DHEPrusd HU3-
BEPraioNIErocsi BHU3 MOTOKA ObLIA
YK€ CYIIECTBEHHO OoJblne. HoBbIi
IIOTOK Pa3MBIBAJ OTIOKUBIIUUCA
Ha60p TypouauTos (06 3TOM, B Ua-
CTHOCTH, CBUJICTEIbCTBYET HAJU-
4yre 06JIOMKOB TBEP/BIX TOPOJ] C OKPEMHEHUEM paHEee
OTJIOXKUBIIUXCSA OCAJKOB), (POPMUPOBAT BPE3AHHOE
pyCI0, KOTOPOE 3aMOJHANIOCh TPYyOOOOIOMOYHBIM
1 HECOPTUPOBAHHBIM MATEPUATOM (PUC.8).

[IpuBeeHHBIN NPUMEDP MMOKA3BIBAET, KAK HU3yYe-
HHE U MUHTEPNPETAUI B 00IIEM HEOOJIbIIOIO KOH-
KPETHOI'O OOBEKTA IMO3BOJAET AENATh AOCTATOYHO
OOIUE BBIBOJABL, OTJECAIATh MEJIKOBOJAHBIC IHIEIb(O-
BbIE€ 00JIACTH OT I'TYOOKOBOJHBIX. A B IJAHHOM CJIydyae
3TO W IPAHUIA JBYX TEKTOHUYECKU PA3HBIX OOJIaC-
TEU — BIUTIEPLUHCKON IIaT(@OpPMBl HA CEBEpE
u okeana Teruc 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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DPUUKA ATMOCDEPLI U TUAPOCDEPDI

PaguoyraepogHoe cBUGEMEABbCINBO A

dHMPONOreHHouU NPU4YUHBbI

nomenaenus

nOKTOp (pusuko-maremarudeckux nayk A.B.bsaako'?
"HUncmumym meopemuuecxoil pusuxu umenu J1./0.1anday PAH (Mockea, Poccus)

PKypnan [Ipupooa» PAH (Mockea, Poccus)

ITpu s AEPHBIX B3PBIBAX B ATMOC(HEPE HEUTPOHBI PEATUPOBAIN C a30TOM BO3/yXa, 06pasys paguoyriaepos “C. B pesyibra-
Te K OKTAGPIO 1965 I, KOT/1a BCTYIIII B CHITY MEXIyHAPOHBIN JOTOBOP O 3aMPEIICHUH ICPHBIX UCIIBITAHUH B aTMOCDE-
pe, CoiepKaHNE PAIMOYTIEPO/A B aTMOC(hEPE OOIEE YEM BIBOE IPEBLICHIO YPOBEHDb 1950 1. OHAKO 3aTEM U3MEPEHUS
€ro KOHIEHTPAMU MOKA3aJM IKCIOHEHIUAIBHO OBICTPOE €€ CHMIKEeHHUE. B arMocdepe pajuoyriaepo], IpucyTCTByeT
B (popme MCO.. [l pasiuoyraepoa U CTAaOUIbHBIX U30TOIIOB YIJIEPO/A UAEHTUYHBI KaK IIOIVIOMIEHUE BOJIOM, TAK U XUMU-
YECKUE PEAKIUU € UX ydacTueM. COBMECTHOE U3yUYECHUE PErYIAPHBIX TPEHA0B KOoHLIeHTpanui “C u CO,, a TaKKe ux ce-
30HHBIX KOJICOAHUI TO3BOJIACT IOJIYYUTh YHUKAJIBLHYIO HH(POPMAIIUIO O FA3000MEHE MEKAY ATMOC(EPOHN U OKEAHOM.

KiaroueBsie CI0BA: KIUMAT, PAAUOYIIEPO/, AUOKCH]] YIIIEPO/Ia, FA3000MEH

CThb TPU HAYYHBIX BOIPOCA, KACAIOMUXCSA OTEII-

JeHusa kauMara. Kaxk OyzeTr mokasaHo ganee, ux

(busnueckas npupoja pasnudHa. [IoaToMy onTU-
MaJBHO C(POPMYIUPOBATh UX PA3AEIBHO U OTBEYATD
Ha HUX IIOCJEN0BATENbHO. TaK:

Bonpoc nepewiii. CBA3aHO JIA TOBBLIIIEHUE CPEJ-
HEH IM106ANBHON TEMIIEPATYPHL IOBEPXHOCTU 3E€MIIU
C pOCTOM aTMOC(PEPHON KOHLECHTPALUU SUOKCUIA
yraepoja CO,?

Bonpoc emopoti. BeI3BAHO U 3TO BO3PACTAHUE
KoHUeHTpanuu CO, UHAYCTPUANBHBIM PA3ZBUTHEM
LUBMJIN3AINAH 34 TTOCAEAHEE CTONETHE, 4 UMEHHO AK-
TUBHBIM HMCIOJb30BAHUEM MCKOMAEMBIX TOIIUB (YI-
4, Hedry, rasa)?

Bonpoc mpemuii. Y10 IOPOXKAAET PACTYLIYIO 110-
TOAHYI0O HEYCTOMYUBOCTb — IOTEIUIEHUE KIUMATA
WM COy4auHbIE (PAKTOPHI?

DTU BOIPOCH TECHO B3daUMOCBA3AHBI, 4 1IPU 00-
CYKJEHUU MOTEIUICHUS KIUMATd B CPEJCTBAX MACCO-
BOM MH(MOPMAITUU OTBETH HAd HUX IPOU3BOJIBHO WU
CO3HATEIbHO IYTAIOT. 3€Ch MBL IOCTAPAEMC HAYY-
HO OOOCHOBAHHO OTBETUTb HA BTOPOI BONPOC, HO
BHAYaJIE BBICKAKEM MHEHHE IO IEPBOU U TPETHEU
npooaeMe.

CIl10’KHEE BCEr'O AATh API'YMEHTUPOBAHHOE 3AKIIIO-
YEHHE IO IEPBOMY MYHKTY. TO, UTO TEMIEPATYPA 3EM-
HOU NOBEPXHOCTH JIOJDKHA PACTH C YBEJIUYEHUEM CO-
JEPXKAHUA B ATMOC(Epe MAPHUKOBBIX I'a30B (IApOB
BOJIBI U AMOKcHAA yriaeposaa CO,), u3BECTHO 6oiee
100 neT, co Bpemenu pabotel 1896 roma CranTe Ap-
peHuyca [1]. 3aBUCUMOCTD CPEJHEN ITI0OAIBHON TEM-
nepartypsl oT KoHIeHTpanuu CO, HA3BIBAETCSA KJIHU-
MATHUYECKON YYBCTBUTEIBHOCTBIO. XOTS (PU3UUECKAA

© Banko A.B., 2017

IpUPOJIA CAMOTO MAPHUKOBOTO 3(PEKTA 3arajKu HE
NPE/CTABIACT, BRIUUCIUTD KIUMATUYECKYIO YYBCTBU-
TEJbHOCTb TEOPETUYECKU HE YAAE€TCHA M3-31 TECHOU
B3aUMOCBA3AHHOCTA BOBJIIEUEHHBIX MPOIECCOB. TaxK,
BJIQKHOCTD ATMOC(EPHI CAMa BO3PACTAET C TEMIIEPA-
TYpPOH, 4 NAPHUKOBBIA 3(P(PEKT 3aBUCUT OT COCTOS-
HUA 00TaYHOCTH. BOJAHBIE KA U KPUCTAJUIBI J1b/1A
HE BHOCAT BK/JIAJa B IIAPHUKOBBINA 3(PPEKT, IOITOMY
BJIUAHNUE BOAAHBIX IAPOB OI'PAHUYEHO BBICOTOI 06-
JIAKOB, TOTAA KaK AENCTBUE JUOKCHAA YIIEPOJa Ha
TETUIOBOE U3NYYEHHE 3EMIU MPOCTUPAETCA HA BCIO
armocdepy. K coxaneHnuo, reopus 06J1a4HOCTH IIOKA
HenoJHa. Hanpumep, HEMb3sl C YBEPEHHOCTBIO CKa-
3aTh, OBIIA MU OGJAYHOCTb B JIEIHUKOBBIE NEPUO/IBI
BBIIIE MU HUKE COBPEMEHHOI. B CBOIO 0OY€EPEND, ITO
O3HAY4ET, YTO OLIEHKU aJIbOEO MIAHETHl B IPOLIIOM
HE OYEHDb JOCTOBEPHHDL.

TouHee BCEro BHIYMCINUTD KIMMATUYECKYIO 9YBCT-
BUTEJIbHOCTb 3KCIEPUMEHTANLHO yjganoch K.CHaii-
JIep 1O IaHHBIM, IOJIYYEHHBIM IPU OYPEHUN AHTAPK-
TUYECKUX JBIOB [2] (€10 06paborana uH(pOpMaLu,
OTHOCAMMAACA U K JIEJHUKOBBIM, U K OTHOCHUTEIBHO
TEIUIBIM NEPUOJAM, TAK HA3BIBAEMBIM MHTEPINIAIAA-
nam). OQHAKO NPUMEHUMOCTb B COBPEMEHHBIX YCIIO-
BUAX HAWJECHHON TAKUM 0OPA30M 3aBUCUMOCTU TEM-
neparypsl OT KoHueHTpanuu CO, IoKa CTPOro He J10-
Ka3aHa, a pa6ora CHalep BRI3BATA BO3pAXKEHUA [3],
Ha KOTOpbIE OHA OTBETUIA [4], HO yOeuIa JaJIeKO HE
BCeX. [[pUMEHUMOCTH KIMMATUYECKON YYBCTBUTEb-
HOCTU K COBPEMEHHOMY KJIUMATY LONOJHHUTEIbHO
NPENATCTBYET TOT (PAKT, UTO B TEYECHHUE I'0/1d U3MEHE-
HUA TEMIIEPATYPHI ONlEPEXAIOT MO (ase Koaedbanus
koHueHtpauuu CO, [5], XOTs, Ka3aJI0Ch OBI, IPUUYUH-
Hasl CBA3b JI0JIKHA O6bL1a ObITh 0OpaTHOU. K 3TOMY 1a-
PaJOKCY MBI €II[€ BEPHEMCH.
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DUUKA ATMOCDEPLI U TUAPOCDEPDI
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Puc.1. N3meHeHne atmocdepHbIX KOHLEHTpaLuuii paguoyrie-
poza n CO, no oTHowWweHMIO K Ux ypoBHAM 1950 r. laHHble 13-
MepeHuil paagvoyrnepopa (YepHas kpusas ans CeBepHoro no-
nywapus, 3eneHas — ans KxHoro) B3aThl U3 pabor [8, 9, 10].
Xopowo M3BeCTHble faHHble M3MepeHuin aTMOC(HEpPHOI KOH-
ueHTpaunu CO, (cMHARA KpuBas) TakKe HOPMUPOBAHbLI Ha ypo-
BeHb 1950 r. KonebaHus Bcex aKCNepuMeHTabHbIX 3aBUCUMO-
CTell NPOMCXOAAT C NepuofoM 1 rod, 3To Ce30HHbIe BapuaLum.
LiTpuxoBas yepHasa NMHUA Ha KpWBOIt “C — 3KCNOHEHTaA C Xa-
paKkTepHbIM BpeMeHeM 13.5 neT, WTpuUxoBas 3eneHas NMMHNA —
IKCMOHEHTa C XxapaKTepHbiM BpeMeHeM 16.7 net. LUTpuxosas
cuHAn AnHnsa CO, — crnaxeHHble exerofHble cpefHue.

OTBeT HA TPETUH BONIPOC, CBA3AHBI TU COBPEMEH-
HBIE MOT'O/IHBIE KATAKIU3MBI C HOTEIJIEHUEM KIUMATA,
HMeET HAGIIO/ATEIBHYIO TOKA3ATENbHOCTD [6] U du-
3U4eCcKoe 060CHOBaHME. OHO COCTOUT B TOM, 4TO IIO-
BBIIIEHUE TOBEPXHOCTHON TEMIIEPATYPHl YCUIHUBAET
KOHBEKIMIO aTMOC(epsl. B uactHOCTH, BO3pacTraer
HCIapeHUE BOJIBI OKEAHOB, YTO IPUBOJUT K OoJee ya-
CTBIM HaBOJHEHUAM.

Janee Mbpl He OyIeM 371€Cb PACCMATPHUBATDH, KAK
NPOXOAUT IMOTEMJIEHUE KIMMATA, 4 YTOUHHUM CBA3b
PETUCTPUPYEMOTO POCTA ATMOCHEPHON KOHIEHTPA-
LMY JUOKCHUJA YIJIEPOJA C IPOLECCAMU €TI0 BbIJIEIIE-
HUSA IPU CKUTAHUHM UCKONIAEMBIX TOIIUB, €T'0 MOIJIO-
IMIEHUSA BOAAMHU OKEaHa (M PACTEHUAMHU CYIIH) U 06-
PaTHOTO BBIJIEJICHUA B aTMOC(EPY.

CymecTBEHHYIO MH(POPMALNIO B 3TOT AHAJINS JO-
6aBJIAIOT HAOIIOJATEIbHBIC PSAJbl U3BMEPEHUHN aATMO-
cepHOU KOHLIEHTpauuu paguoyriaepoga “C. Paguo-
AKTUBHBIM M30TOI yIIEPOJa 06PA3YyETCsl ECTECTBEH-
HBIM IIYTEM B PE3YJIbTATE B3AUMOJECHCTBU KOCMUYE-
CKHMX JIy4e€l C a30TOM 3€MHOH aTMOC(EPH U pacma-
JAETCA C IEPUOJOM IMOMYPACHad, PaBHBIM 5830 JeT.
DTH J1BA IPOIECCa OOECIEYUBAIN B IIPONIOM IIPHU-
MEPHO IIOCTOSHHYIO KOHIIEHTpauIo “C B 3¢MHOM 4T-
Mocdepe. OJHAKO C HAYAJIOM SA/ICPHBIX HUCIBITAHUI
CUTYALIUS PE3KO U3MEHWIACKH. [IpU AEPHBIX B3PBIBAX
B aTMOC(epe HENTPOHBI PEATUPOBATIHU C A30TOM BO3-
Aayxa, 00pasyd pafuoyIJNEPONd, U €ro COJAepKAHUE
B aTMOC(EpPE CTANIO BO3PACTATD.

B 1958 1. akagemuk A.JI.CaxapoB yKa3aa Ha Hera-
TUBHBIEC OMOJOTUYECKUE IMOCTECTBUA POCTA KOH-
LleHTpal UK pajuoyriaepoaa [7]. K tomy BpeMenn Ha-
610/jaeMBI (DPOH PAJUOYINEPOAA HAMHOTO IPEBBI-
CUJI €CTECTBEHHBIU. BpiBOA CaxapoBa O JOATrOBpeE-
MEHHOM BO3/JJEUCTBUU PAJUOYIIEPOJA HA OUOTY OKa-
32J1C4 OMUOOYHBIM — OH HE YUYUTBIBAJI POJIb I'da3000-
MEHa ATMOC(HEPHI C OKEAHOM, APAMETPHI KOTOPOTO
B 50-X rojiax 6bI1M HEU3BECTHBL. OJJHAKO €r0 CTAThA
ChITpaJla BAXKHYIO POJb NPU 3aKII0YEHUU MeEXayHa-
POJHOTO IOTOBOPA O 3ANPEMIEHUHN ANEPHBIX UCIIBITA-
HUl B arMocdepe (BCTYHWJI B CHIY B OKTAOpE
1965 r.) Kax Buano u3 rpacduxa (puc.l), KOTOPBHIi
MIOCTPOEH MO JAHHBIM H3MEPEHHUI pPaJUOyIIeposa
[8-10] n guoxcuaa yriaepoja*, mocjie npexkpamieHus
AJEPHBIX UCIBITAHUN B ATMOC(EPE KOHLEHTPALUAL
paguoyriaepoja Hadanad CHafaTb 3KCIOHEHIIMATbHO
OBICTPO.

YcpejHEHHOE MO CE30HHBIM KOJEOAHUAM Iaje-
HHUE KOHIIEHTPALIMU PaJUOYIJIEPO/ia OTBECYAET 3aBU-
cumoctu 1.026 + 0.781exp[- (¢ — 1965) /1]. Xapakrep-
HOE BPEMS T B 3KCIIOHEHTE 3TOI'O BLIPAKEHUSA PABHO
13.5 rozga. B IOxxXHOM monymapuy XxapakTepHOE Bpe-
Ms YOBIBAHUSI PAJUOYITIEPOJA HECKOJBKO OOJBIIE,
OHO paBHO 16.7 roga. Ho cymecTBeHHO, 9TO 064 3TH
BPEMEHU I'OPA3J0 MEHBLIE IIepruoaa nosypacnajga “C.

[To3TOMY €CTECTBEHHBIM pacnaj HE MOI BHECTHU
3aMETHBIN BKJI4J B CHHXEHUE €ro aTMoc(pepHOu
KOHILIEHTPpaUUu. ENMHCTBEHHOE JTOTUYHOE OOBACHE-
HHE 3TOT'0 OBICTPOTO MAIEHUA COCTOUT B TOM, 4TO 4T-
MOC(EPHBII PASUOYINEPOS B BUJE JUOKCUAA AKTUB-
HO IOTJIOIIAJICA OKEAHCKOI BOJIONM (M B MEHDBIIEH CTE-
NEHU pACTEeHUAMHU Cymn). OJHOBPEMEHHO OH pa3-
6aBJISICA CTAOWIBHBIMU U30TONAMU YIJIEPOAA BCIIE] -
CTBUE CKUTAHUA UCKOIAEMBIX TOIIHUB.

BingHne 3TUX NMPOLECCOB HA TPEHJBI BCEX 3dBU-
CUMOCTEN (pUC.2) OBLJIO PACCMOTPEHO B pAOOTE ABTO-
pa [11], rie mOay4eHbl YPaBHEHUSA, ONMUCHIBAIONIE U3-
MEHEHUS KOHIIEHTPAIUN /11 060UX HU30TOIOB yIJIE-
pojia. AHanM3 HAOGMIOAATENbHBIX JJAHHBIX I1O3BOJIMI
KOJIMUECTBEHHO BBIYUCIATbL IMOTOKU TA30B U3 ATMO-
ceprl B OKEaH U OOPATHO 34 BCE BPEMS U3MEPECHUM.
B wactHOCTH, B 3TOH pabOTE MOKA3aHO, 4TO 10 1990 1.
JOMHUHHPOBATIO TOTIOIMIEHUE PaJUOYIIepOa OKea-
HOM, 4 32TE€M OKEaH HA4aJ OTJaBATb €r0 B aTMOChepy.

V3MeHEHUS KOHIIEHTPAUH PaIUOYIJIEPO/A U €TO
CTaOUNIBHBIX HM30TONOB IOCIE MPEKPALEHUA ATMO-
C(PEPHBIX ALEPHBIX UCIBITAHUHI IIPOUCXOJUIN B IIPO-
TUBOIIOJIOKHBIX HANPABIEHUAX, XOTA OHU OJJUHAKO-
BO MOIJIOMAIOTCA PACTCHUAMHU CYIMIH M OKEAHCKOU
BojoN. IToyemy? IIpuunHa OYEBHUAHA: KOITHUYECTBO
paguoyriaeposaa B arMocdepe 6ojee He BO3PACTATIO,
a COJIEpKAHUE TUOKCUA CTAOUIbHBIX U30TONOB MO-
CTOAHHO YBETUYNUBATOCH NPU CKUTAHUU YIJIA, HEPTU
U IPpUPOJHOTIO raza. O6a 3Tu Npouecca HECOMHEHHO
UMEIOT AaHTPOMOTEHHOE IPOUCXOXK/ICHHUE.

* National Oceanic and Atmospheric Administration Earth System
Research Laboratory Data (ftp://ftp.cmdlnoaa.gov/ccg/co2/
trends/co2_mm_mlo.txt).
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OO6paTuM TAKXKE BHUMAHUE HA CE30HHBIE KOIEOA-
HUSA KOHIIEHTPAIUI PAAUOYIIEPOAA U JUOKCH/IA YTJIe-
pOAa, X aMIUIUTY/bL U (pa3bl. IIpesksie BCEro OTMETUM,
YTO BEJWYMUHBI AMIUIMUTYJ CE30HHBIX Konebanui “C
1 CO, OTHOCUTENBHO CAMUX KOHIIEHTPAIIMNA OCTAIOTCA
MIOYTH MOCTOAHHBIMH BO BpeMeHHU. C TOYHOCTBIO O
OmUOOK U3MEPEHUI, B OOOUX CIYy4adX OTHOCUTEJIb-
Hasl BEJIMYMHA CE30HHBIX Kosebanuii pasua 0.10-0.12.
ITOCTOSIHCTBO 3TOI'O OTHOMIEHUS (€r0 HEOONBIINE HA-
pYHIEHUS CBA3AHBI C BIUAHUEM (peHoMeHa Dnb-Hu-
HbO) MO3BOJIAET IOCTPOUTH OOIIYIO CE30HHYIO KAPTHU-
HY KOJIEOAHUI.

OcBemeHHOCTb maaHeTsl COJMHIIEM, 4 CIeL0Ba-
TEJIbHO, U BCE KIMMATUYECKHE 3aBUCUMOCTH UMEIOT
TOJJUYHBIE U TOJYIOJUUYHBIE NEepUOAbl. OCHOBAHHUEM
JUI BBIYUCJIECHUA aMIUIUTY] U (a3 konedanuit CO, Ha
Pa3HBIX MIUPOTAX MHOCHYXKUIU CIYTHUKOBBIE JdH-
uele [12]. CpegHue aMIUIMTYAB U (Pa3bl UId IHUPOT
¢ marom B 10° onpepensyiuch € MOMOIIBIO ATUX JIAH-
HBIX IO POPMYJIE, YYUTBIBAIONIEI TOAUYHBIE U TOJIYTO-
JUUHBIE NIEPUOIBL: ,COS(2mt + @) + a.cos(4nt + @.).
[Tocneayionmee CraakUBAaHUE MO3BOJIMIO IMONYYUTD
KAPTUHY €XKETOJHBIX CE30HHBIX BAPUAIUI KOHIIEHT-
panuu AUOKCHU/A YIJIEPOAA B PA3HBIX HNIMPOTHBIX I10-
ACAX C YETKO BBIPAKEHHBIMU MAKCUMYMOM U MUHHUMY-
MOM. MakCUMyM /JIOCTUTAETCS B (PEBpase, KOIAa OTO-
MUTENbHBIN C€30H B CEBEPHOM MOJYIIAPUU YBEIUUU-
BaeT BEIOPOCH CO,, a MUHUMYM — B aBI'YCTE B IOJIAP-
HBIX IIUPOTAX, KOT/IA JUOKCH] AKTUBHO OO AETCA
JIENOBUTBIM OKEAHOM, OCBOOOKAAOMUMCA OTO JIbJA.
B6s13u AHTapKTUABL I'43 IOIJIOWAETCH IOYTH PABHO-
MEPHO B TEUEHUHU BCETO I'O/IA.

ITOCTPOEHHBIN TAKUM O6PA30M JIBYMEPHBIN I'Da-
(pUK HA IIOCKOCTU MEPEMEHHBIX «MECAL, — reorpa-
(puyeckas mUPOTA>» HATIAJHO
CBHUJIETETBCTBYET O CBA3U KOJeba-
Huil CO, € ero BeIOpOCAMHU B ATMO-
chepy npu CKUTAHHM HCKOTae-
MBIX TOILIUB Ha TeX muporax Ce-
BEPHOTI'O NOJyMapus, rae Haubo-
JIE€ PA3BUTA NPOMBIIIIEHHOCTD.
O4YEBUJHO TAKXKE HHTEHCHBHOC
MOTJIOMEHNE Ta3d B IOJAPHBIX
MHUPOTAX U YACTUYHOE OO6PATHOE
BBIJICJICHUE €I'0 B ATMOC(EPY B IK-
BATOPUAJIbHBIX MUpOTaXx. Ce30H-
Hele Bapuanuun CO, 7aI0T BO3MOX-
HOCTb PA3bACHUTb OTMEYEHHBIN
paHee napagoxc.

Inaps Ha rpaduk puc.2, JETKO
MOHATDb, IOUYEMY KOJIEOAHUS IJIO-
6aNbHON TEMIIEPATYPHl IJIAHETHI
H4 HECKOJIBKO MECALEB ONEPEXKA-
I0T KONEOAHUA JUOKCHUAA YITIEPO-
Aga. OueBujHAg IPUYHUHA ITOIO
ABICHUSA COCTOUT B TOM, 4YTO
ApanBepoM (MHHUIIMATOPOM) IO-
BBIIIEHHBIX BEIOPOCOB CO, CIYKUT
3uMHee oxnaxaenne CeBEpHOro
nonymapusa. OKeaH U PaCTUTENb-

0.06

0,04

Bapraulu KoHueHTpaukin CO, n "CO,

WwrpoTa
~-30

MecaLbI X :':‘IOI'I

Puc.2. ExxerogHble Bapuaunu koHueHTpauuu CO, (B YacTax Ha
MUINIMOH) B 3aBUCUMOCTU OT LWMPOTHI MO CHAAXKEHHbIM JAHHbIM
CMYTHUKOBBIX U3MepeHuit [11]. Makcumym gocturaetcs B es-
pane, Koraa otonuTenbHbl ce30H B CeBepHOM nonywapuu yse-
nnymsaet Bbibpockl €0, @ MUHUMYM — B ABryCTe B MONAPHbIX
Ww1poTax, Korga AMOKCUMA aKTUBHO mornowaetcs JlepoBUTbIM
OKeaHOM, 0CBOBOXAAWMMCA 0TO NbAa. B6au3n AHTapKTUAbI
ras nornowaeTca NoyTM paBHOMEPHO B TeYeHMe BCEero ropa.
BbigeneHHas KpuBas — Ce30HHblE Bapuauum Ha 48°c.u.

HOCTb CYWIM HE YCIEBAIOT KOMIIEHCUPOBATb 3TU BbI-
6pOCHI MOIVIOIEHUEM, TOITOMY KOHIIEHTpALUs JU-
OKCH/IA BO3PACTAET, NOCTUTAET CBOETO MAKCHMYMa
gepes3 MeCAIl-IIoJNITOPa MOCIe CAMBIX XOJTOJHBIX He-
Jenb U 3aTEM CHIDKAeTCA. B cBoert crarbe [5] O.XyM-
JYM U €rO COaBTOPBI U3 3alla3AblBAHUA KOJeOaHUN

T

i
1973

o
1972

rogel

Puc.3. CpaBHeHwe ce30HHbIX KoNebaHni KOHLEeHTpaLumil paguoyrmeposa (YepHas noma-
Has 1 ee NEPUOANYECKas WTPUXOBAA anMnpPOKCUMALMA) U AMOKCUAA YIEPOAa Ha WKpo-
Te 48° CeBepHoro nonywapus (cuHas kpusas). OHM NPOUCXOAAT NPAKTUYECKU B NPOTH-
Bohaze — Mo NPUYUHE TOTO, YTO MAKCMMYM CWUTaHUs UCKOMAEMbIX TOMINB MPUXOANT-
sl Ha 3uMHue mecsLbl CeBepHoro nonywapws, a 3atem ra3 CO, (MakcumMyMm ero KoHLeH-
Tpauuu gocturaetcs B hespane) 3aMeTHo pasbasnseT aTMOChepHbI pagnoyrmepos.

IDIPUPOITA o Ne9 « 2017

77

159312000 919472%10%



DUUKA ATMOCDEPLI U TUAPOCDEPDI

CO, menaoT BBIBOJ, YTO MOHOTOHHAS 3aBUCHUMOCTD
3 I7106aJIbHOM TEMIIEPATYPHI OT KOHIIEHTPALUH 3TOTO
MapHUKOBOTO Ta3a (KIMMaTUYECKAs YYBCTBUTEIb-
3 HOCTB) BOOOIIE HECNPABEINBA, IOCKONbKY JI€ IPU-
YMHA IIPU 3TOM ONEPEKAET CIEJCTBUE. DTO 3AKIIOUE-

HHE OMHUOOYHO.
LY O6partuMcs Tenepb K CE30HHBIM KOJIEOAHUAM pa-
& Awnoyrnaepoza. Jlns kpuson MC, NpUBE/ICHHON Ha puc.1,
OTHOCUTEIbHAS TOJUYHAS AMIUIUTY/A U (pa3a OKa3a-
Q) JHCh caeayomuMi: a;' = 0.013 £ 0.004; @' = 2.22 £ 0.03.
[TonyrognyHas aMIUIATY/A d,' OKa3a1ach peHEOpe-
%) xkuMo Mana. lupora crannuu Schauinsland (Hlay-
3 UHCAaHj, Tepmanusd), rae NpoBOJUINCH U3MEPEHUI
& KOHIICHTPAIMU PAAUOYIIEPOaa, paBHA 47°55  c.al.
Ha 3701 mupoTe TOUYHAA AMIIIUTY/JA U (P34 CE30H-
&me BapUALMU JUOKCUJA yIuiepoja pasuel d, = 0.014;
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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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COM—«NA@AeoHMOoAOT »

KaHauaaT reonoro-munepanorndeckux nayk B.H.Komapos', KM.IOmun'
'Poccutickuli 20cyoapcmeentviii 2e01020pa36e00unbLil ynueepcumem umenu Cepzo Oporconuxuose

(Mockxea, Poccus)

Ha 3akjgi0uuTenbHOM 3Tane TaPOHOMHUYECKOTO ITUKIA MPOUCXOJUT U3MEHEHHUE MECTOHAXOXK/IEHUS HMCKOMAEMBIX
B 30HE MOBEPXHOCTHOTO BBIBETPUBAHUS B PE3YJIBTATE MEXAHUUYECKON JIECTPYKIIUHU, 4 TAKIKE IIPOIIECCOB PACTBOPEHUS
u 3aMmemenus. IIupokoe pacnpoCTPaHEHHUE B 3TO BPEMS MOJIYUAET HAKOIJIEHHUE B TAHATOIEHO3aX II€EPE3AXOPOHEH-
HBIX OKAMEHETIOCTEN — UX MMEPEOTNOKEHNE. YHUKANbHAA HAXO0/IKA MO3BOHKA BEPXHEIUIENCTOLEHOBOM €BPONENCKON
kocynu (Capreolus capreolus) B COBpEMEHHOM IIPECHOBOAHOM coMe (Silurus glanis) mo3BOJAET TOBOPUTh O HOBOM
THIIE NIEPEOTIOKEHUA OKAMEHEIOCTEH — OGUOTreHHOM, KOTOPBIH MOKET PEAJIMU30BBIBATHCS CAMBIMU PA3JTUYHBIMHU Op-
ranu3dMamu. Ero Heo6X0/AMMO YUYUTBIBATS I O0JI€€ MOTHON PACHIU(POBKHU IPOILLECCOB, KOTOPBIE TPUBOJAT K (Pop-

MHUPOBAHUIO MECTOHAXOX/IEHUN UCKOITAEMBIX.

KiroueBbie C10Ba: COM, BOJ'II‘Q, HNCKOIIA€MbIC KOCTH, IIEPCOTIOKCHNEC OKAMEHEJIOCTEN.

erom 2016 r. KU.IOmuH Ha-

1€ YHUKAJIBHBIN MATEOHTO-

JIOTUYECKUN obpasen. B Hu-
JKHEM TedyeHuMu Bosaru, B parione
C.3aMbsIHBI, OH IIOMMaJ COMA Pa3-
MEPOM OKOJIO 2 M U B €TI0 JKEIyJKE
OOHAPYXKUT KOCTb HCKOMNAEMOTO
JKUBOTHOTO, KOTOpas Obuia OI-
penenena COTPyIHUKOM 1a60paTo-
pun miexonuramomux Ilareon-
TOJIOTUYECKOIO HMHCTUTYTA PAH,
JOKTOPOM OMOJIOTUYECKUX HAYK
A KArampxaasHoM,

Haripennasa KOCTb YAOBJIETBO-
PUTENbHON COXPAHHOCTU IIpef-
CTaBJIsgeT COOON (parMeHT JJIu-
HOM 24 CcM M3 MIEMHOI'O OT/Iea 10~
3BOHOYHOI'O CTOJ6a HEKPYIHOTO
OJIEHA, BO3MOXHO €BPOIIECHCKONU
Kkocynu Capreolus capreolus. Jlan-
HBII BUJ KOCYJIN XAPAKTEPEH A
(payHBl TO3JHETO IIENCTOLEHA, HO BCTPEYAETCA
Kkpaiine peako. Cyad Mo COXPAHHOCTU KOCTHOM TKa-
HH, T'€OJIOTUUYECKUN BO3PACT IO3BOHKA, BEPOSATHO,
COOTBETCTBYET UHTEPBALY 15-10 TBIC. IET HA3AL.

[TnevicToneH — BpeMsA NOBCEMECTHOI'O PACIPOCT-
paneHusA B EBpasuu yJUBUTENBHON MAMOHTOBOM (ha-
VHBI, NPEACTABIECHHON B TOM YMCJE PA3ITUYHBIMU
KPYIHBIMU MJICKOMUTAIOMUMHA — MAMOHTAMH, IIEp-
CTUCTBIMU HOCOPOTAMU, NEPBOOBITHBIMU OU30HAMH,
JomaAbMU. X HCKOMAaeMble OCTATKHU B JOJIUHE Bonru
Pa3HOOOPA3HBI U MHOTOUYUCJICHHBL

CHUCTEMATUYECKOE U3YYEHUE ICHCTOCHOBOU Te-
puogaynbsl IToBoykbs Havyanoch ¢ 1930-X rojos.
VIMEHHO TOT/Ia ObLI OMKCAH BUJOBOI COCTAB U3 THUIIO-
BBIX MECTOHAXOX/JEHUH, CBA3AHHBIX C IICHCTOIEHO-
BBLIMH JIMIOBUAJIBHEIMU (OOPA30BAHHBIMU PEUYHBIMU

© Komapos B.H., IlOmun K.1., 2017

Combl — caHuTapsl pek.

®oto C.B.YckoBa

OCaJKAMU) TOJIIAMHU, KOTOPBIE CIaranu 6epera cpea-
HEI'0 U HIKHEIO TeYEeHUs Bonru. DTo n03BOIUIIO BbI-
JIETTUTD TAK Ha3bIBAEMYIO BOJDKCKYIO ayHy. B panbneit-
IMIEM OHA TOJYYMJIA CTATYC CAMOCTOATENBHOIO KOM-
IUIEKCA, HA3BAHHOT'O Xd3aPCKHUM.

Cpenoit 06uTaHuA BOJKCKON (DAYHBI CIYKMJIA OT-
pOMHAA CTENHAd M JIECOCTENHAA OOMaCTbh (MECTO-
OOGUTAHUA KOCY/Ib OOBIUHO CBA3AHBI C JIECHBIMHU YIO-
JIbSIMU), KOTOPAasd BO3HUKIA K KOHIY PaHHEIUIEUCTO-
LIEHOBOU JIEAHUKOBOU 3MOXU U COXPAHANA IPUMEP-
HO OJJHM U T€ e TaHAMA(OTHO-KITUMATHYECKUE YCIIO-
BHA B TEUEHUE JIUTENBHOIO BpeMEHH. TUIIOBOE MeC-
TOHAXOXJEHNUE BOJIKCKON (DAYHBI PACHOJOKEHO
B Bonrorpajackout o6is., Ha mpasobepexbe Bonry,
y c.YepHbit fIp, U CBA3d4HO C TOPU3OHTOM YEPHOAP-
CKHMX TIECKOB. 3[€Chb B COCTaBE (PAYHBI YCTAHOBJIEHEI
MHOTOYHMCIEHHBIE KOCTHBIE OCTATKH CAMBIX PA3HBIX
(popM: uepena, pora, KOCTU KOHEUHOCTEH, 3YOBI U JIP.
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NMAJIEOHTOJIOIUSA

®parmeHT WeitHOro No3BoHKa eBponeickoit kocynu Capreolus
capreolus, 06HapyXeHHbIA B noilMaHHOM come. [lnuHa mac-
wradHon nuHeinkn 5 cm. Konnekums K.N.HOwuHa.

3pecb 1 ganee doto B.H.Komaposa

3HAUUTENBHAA YaCTb OOHAPYXKEHHOTO B IIOBOJIKbE
MAJIEOHTONOTUYECKOTO MaTepuaga COO6pPaHa HEMNO-
CPEACTBEHHO HA NEPEKATAX U IUIKAX PEK.

B xomnexknun lOmmuHa NPUCYTCTBYIOT €INE ABA
KPYIHBIX MIEWUHBIX ITO3BOHKA YZOBJIETBOPUTEIBHOU
COXPAHHOCTHU — HIEPCTUCTOIO (MU BOJOCATOIO)
Hocopora Coelodonta antiquitatis 1 TEPBOOBITHOTO
6bIKa Bison priscus (onpejenenue Arajpxanana). 1Ux
B 2014 1 2015 rr. OQHAIN CETHIO CO JHA PEKU B EHO-

TAE€BCKOM palioHE, B OKPECTHOCTAX IOCEIKA BOsk-
CKHUM, TPUMEPHO B 20 KM BBILIE 1O TEYEHHUIO OT MEC-
Ta IOUMKH COMA.

YTO KaCAETCSA UCKOMTAEMOU KOCTU B COME, TO MOXK-
HO OTMETUTb caenyomee. CoM OOBIKHOBEHHBIN
(Silurus glanis) — oaHa U3 CAMBIX KPYIIHBIX IIPECHO-
BOJHBIX pbl6. OH NPEAIIOUYUTAET OMYTHI C 3ATOIJICH-
HBIMU JIEPEBBAMU, KOPATAMHU, aKTUBHOCTD MPOSABIACT
B HOUHOE BpeMd. [TTaBHAsA €1a COMOB — pbIOA MEJTKUX
U CPEJJHUX PA3MEPOB, PAKH, MOJUIIOCKH, YEPBU, ITCH-
116l BOJJOIJIABAIOMIUX IITULL, JIATYIIKH, TAJAJb, IPUYEM
COM HIPOTJIATBIBACT €]y BMECTE C BOJOM, HE IEpEXKE-
BbIBAS. [IpUBOIUTCS HEMAJIO CIYy4Ya€B, KOTZAd OH HaIla-
J1a7 HAa MEJIKUX MJIECKONUTAIOMUX, CJY4aHHO MOIaB-
MIUX B BOJY, U JJAXKE HA COOAK, MEPEMIBIBABIINX PEKY.
VHOTr/1a 3TU NPOXKOPIUBBIE XUIHUKUA 3ar/1aThIBAIOT
NIPEAMETHl, KOTOPBIE K MUIILE OTHECTU HENb3s. Ppiba-
KU HEOJJHOKPATHO HAXO/UIN B UX XKEIYAKAX IIYIOBU-
I1bl, MOHETBI, KOJIblld, OOyBb, KAMHU, KOHCEPBHBIE
0aHKH, OYyTBIIKKM. COMOB HA3bIBAIOT CAHUTAPAMU PEK.
HaxoiKn OKaMEHENOCTEH B pblb6ax (KAK, BIPOYEM,
1 B JJPYTUX KUBBIX OPTAHU3MAX), HACKOJIbKO HAM U3-
BECTHO, HUKOI/JJA PAHEE HE OMNHUCBHIBATUCH. [JIABHBIM
HCTOYHUKOM (PAKTUYECKOTO MATEPUAIA /IS TATIEOH-
TOJIOI'OB BCETJA CIYKWIN €CTECTBEHHBIC U HUCKYCCT-
BEHHBIC OOHAKEHHUS, KEPH CKBAXUH U KOJTOHKOBBIX
Tpy6. MHOTO HaXOJOK HCKONAE€MBIX MJIEKOIUTAIO-
MUX U 1K€ 6€CTIO3BOHOYHBIX CJIC/IAHO IIPU PACKOII-
KaX KyJBTYPHBIX CIO€B CTOSHOK U IOCEJIECHUI JIPEB-
HET'0 YeJOBEKA.

OnuceiBaeMas HAXOAK4, 6€3YCIOBHO, IPUHIIUIIU-
A7bHO MHTEPECHA U €Ie C OJHON CTOpoHHL. Ha 3a-
KJIIOYUTEJbHOM 3Tane TA(POHOMUYECKOIO IIUKIA
(nporecca 06pa30BAHUA OKAMEHEIOCTEN U UX J1AJIb-
HENImeNn CyAbObl, BIIOTh 1O HOMAAdHUsS K NAJICOHTO-

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

[OnuHa macwtabHoit nureitkun 5 cm. Konnekuus K.N.wuHa.
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MAJIEOHTOJIOrUSA

JIOraM) IPOUCXOAUT U3MEHEHUE MECTOHAXOXK/CHUSA
HCKOIAEMBIX B 30HE IIOBEPXHOCTHOTO BBIBETPUBA-
Hus. IIMpoKoe pacupoCTPAHEHUE B 3TO BpeEMs I1OJY-
YaeT ACMHXPOHHOE U YaCTO MHOTI'OKPATHOE IEpPE3a-
XOPOHEHUE OKAMEHEJOCTEN, KOTOPOE HA3BIBAETCH
IIEPEOTIOKEHUEM.

Marepuai 1o NEPEOTIOKEHUIO OCTATKOB OPI'aHU3-
MOB, B OCHOBHOM B MOPCKHUX OOCTAaHOBKAX, 060611
B.TAnuH [1]. B ero KHUre NpeiokeHa KIACCUPHUKa-
LM TUIIOB IIEPEOTIIOKEHUS, OCHOBAHHAA HA YYETE M-
HAMMYECKOI'O MIPOLIECCA, B PEZYIBTATE KOTOPOTO IPO-
HCXO/JUT PACCEUMBAHUE MCXOJHOI'O OPHUKTOICHO32
(COBOKYITHOCTH OKAMEHEJIBIX OCTATKOB MCKOIIAEMBIX
OpPTraHU3MOB B JJAHHOM MECTOHAXOX/JCHUMU), IIEpEME-
LICHUE OKAMEHEIOCTEN U BHEJPEHUE UX B HOBYIO CpE-
ay. Cpegu ciydaeB IEPEOTIOKEHUS OKAMEHEIOCTEN
13 60s1€e APEBHUX MOPOJ B 6OIEE MOTO/BIC BbIICICHO
JIEBATh T€HETUYECKUX TUIIOB: JIEHY/AIIMOHHBIN, a0pa-
3MOHHBIM, OIIOJIZHEBON, TYPOUAHBIN, JT€JHUKOBBI,
BYJIKAHUYECKUI, UMIAKTHBIN, TEKTOHUYECKUN U MUT-
panuoHHBIA. CleyeT OTMETUTDL, YTO PA3HOOOPA3HBI
HE TOJBKO TUIBl NEPEOTIOKECHUS, HO U POPMBI UX
NPOABJIEHUA B TOM UM HHOU OOCTAHOBKE.

[TpuBE/ICHHBIE 3[1€Ch JAHHbIC, HA HAIIl B3IJISJ, I103-
BOJIAIOT T'OBOPUTH O HOBOM, JOCTATOYHO 3K30THYEC-
KOM THIIE NEPEOTIOXKEHUSI OKAMEHEJIOCTE — OHO-
I'€HHOM, KOTOPBII B IIPOIIJIOM MOI' PEAJIM30BBIBATbCS
CAMBIMH PA3TUYHBIMA OPTraHU3MaMU. He HCKITIOUEHO,

Jiuteparypa / Reference

YTO W IPYTUE INPUMEPDBI TAKOTO NMEPEOTNOKEHUA OY-
JyT OOHAPYKEHBI IIPU JAJIbHCHIIEM HU3YYCHUU I'ACT-
POJIUTOB (CKEJNIYAOYHBIX KaMHEMN). X UCIONIb30BAIU
B Ka4eCTBE CHEIUMPUUECKOTO Ccrocobda JpoOacHUS
UM, 4 TAKKE I NPUJAHUA TelIy YCTOUYHUBOCTH
[IpY IJIABAHUU MHOTOYMCJIEHHBIE BHIMEPIIUE MTO3BO-
HOYHBIE (HAIPUMEP, IVIE3UO3ABPHI U UXTUO3ABPHI).

W310KeHHBINA MaTEPUAI JIMIIHUNA PA3 MOJYCPKU-
BAE€T HEBEPOATHYIO CIOKHOCTL TAPOHOMHUYECKOTO
LUMK/IA U OATBEPKIAAET CJI0OBA U3BECTHOTO NMUCATEIA-
(paHTaCTAa M HE MEHEE M3BECTHOTO NAJTEOHTOJOTA
N.A.E¢ppemMoBa O TOM, 4YTO B MECTOHAXOKAECHUAX «MbI
BCTPEYAEMCA C COCTABOM (PAYHBI, OTPAKAIOIUM HE
CTOJILKO MOJJIMHHYIO (DAyHy JaHHOM 06JACTH U JaH-
HOTO BPEMEHHU, CKOJILKO MPOIECCH], CO3/JABIINE MEC-
TOHAXOXJAeHUE» [2, ¢. 103].

Kak 1 B HaCTOAIEE BPEMSA, TAK U B IPOILIOM OHO-
IE€HHBIN TUII IEPEOTIOKEHUA BPSJL JIM UMEJ LIMPOKOE
pacnpocrpanenne. OH HE MOT CTATb IPUYUHON
KPYIIHBIX KOHIICHTPALUNA OCTATKOB OPIraHU3MOB. Of-
HA4KO €TI0 HEOOXO/JUMO YUUTHIBATD JJIs 60JI€E€ MOMHOM
pacmu@pPOBKA IIPOLIECCOB, KOTOPBIE TNPUBOAAT
K (POPMUPOBAHUIO MECTOHAXOXKIEHUI, UTO MO3BOJIUT
[IPABUJIBHO OXAPAKTEPU30BATH TAKCOHOMMYECKYIO
U NAJIEO3KOTOTMYECKYIO CTPYKTYPY KOHKPETHBIX
OPHUKTOIEHO30B, PEKOHCTPYUPOBATH [JAJbHOCTD,
JUITUTENLHOCTD, HANIPABICHUE U BO3MOXKHBIN CIIOCOO
TPAHCIOPTUPOBKU OCTATKOB OPraHU3MOB. B

1. Anuwn B.T. OcHOBH TadoHOMUU. M., 1983. [Yanin B.T. The Foundation of Taphonomy. Moscow, 1983. (In. Russ.).]
2. Egpemos HA. TapoHoMUA U Teosorndeckas JeTonuch. 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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MUKPOBMONIOTUSA

300MUKpobHbIE CUMbBUO3DBI
U d30mHbIU Mmemaboausm
Yy gpumocgharos

A.A.CTenaHbKOB', kauaugar 6uonorndeckux nayk 1.A.Ky3Henosa', goxrop 6uono-

rugeckux Hayk M.M.YMapOB?, kanaugar 6uonornveckux nayk M.B.Beuepckui'
'Hnemumym npooéaem 3xono2uu u 36oaryuu umernu A.H.Cegepyosa PAH (Mockea, Poccus)
*Mocrxoeckuil 2ocyoapcmeennbiti yHugepcumem umenu M.B.Jlomornocoea (Mockea, Poccus)

A30THBIH 6aJ1AHC B3POCIOTO MJIEKONMUATAIOMIETO BCEr/A GIM30K K HYI0. OHAKO 3HAYMTEABHOE KOJTMYECTBO AMUHOKHC-
JIOT €KEJHCBHO MOABEPrACTCA NE3AMUHUPOBAHMIO B IICUCHU U MBIIIAX, YTO OOYCIOBIUBACT HCOOXOJUMOCTb KOMITCH-
CAIlUM 3TUX MOTEPE. [IIOTOAAHBIC KUBOTHBIE, TIOTPEOIAIOMME BHICOKOOEIKOBYIO MUY, IETKO BO3OOHOBIAIOT yTCPSAH-
Hbl€ AMUHOKHUCJIOTEL, 4 TPaBOsAAHbIE (PUTO(ArK), MUTAIOMMECT HU3KOOEJIKOBBIMU KOPMAMHU, MOT'YT UCIBITHIBATD AeU-
nuT a30Ta. [TapasokcanbHo, HO Yy PUTOQPATOB UHTEHCUBHOCTD JE€3aAMUHUPOBAHUSA AMUHOKUCIOT HAXOJUTCH HA CTOJb
K€ BBICOKOM YPOBHE, YTO U Y INIOTOAAHEIX. COIPABUTHCA C AEMUIIMTOM a30TA UM MTO3BOJIACT TOJBKO CUMOMO3 C MUKPO-
OPTAHU3MAMH, HACEIAIOMUMH KETYOUYHO-KUIIEUYHBIA TPAKT. YacTh 6aKTEPHUIT OCYMIECTBAAIOT A30T(UKCANHIO. Ypea-
JIATUYECKUE HAKTCPUH OCYIECTBIAIOT PEIUKIU3AIMIO MOUYCBUHEL, T.C. IEPEXBATHBAIOT YTUIN3UPYEMBIA a430T, IPEBPA-
MIAIOT €r0 B AMUHOKHMCIOTBI M BO3BPAMIAIOT OPrdHU3MY-XO3auHY. JJOAroe BpemMsa IPEeAnoaaratoch, 9T0 MACKOINUTAIO-
1iyMe CIOCOOHBI PErYJIMPOBATD ATOT nponecc. OJHAKO aHAJIU3 JTUTEPATYPHBIX U IIOJYYEHHBIX HAMU JAHHBIX [TOKA34JI,
YTO UHTEHCUBHOCTD PELUKIN3ALUU CIA00 PErYIUPYETCA XO3AUHOM U ITOYTH IIOJHOCTBIO 3aBUCUT OT YPEA3ZHOM AKTUB-
HOCTH CUMOMOTHYECKUX MUKPOOPTAHU3MOB. TAKUM 06Pa30M, a30THBIIN 6aJIAHC MAEKONUTAIOMUX-(PUTOPATOB — CIE]-
CTBHE TECHBIX 300MUKPOOHBIX B3AUMO/ICUCTBUI, KOTOPBIE BEIPA6OTANUCH B PE3YALTATE COBMECTHON 3BOIOIMH.

KirodeBbnie CJI0BA: PEIUKIN3AINA A30T4, a30THBIA Oananc, MUKpoouom JKKT, cuM6MOTUYECKNE MUKPOOPTAHU3MBI,

ypea3Has aKTUBHOCTD

30T — BAXXHBIM JJE€MEHT NMUTAHUSA KUBOTHBIX.

Ero MeTabonmu3m 3aTparuBaeT HECKOIbKO I'PYII

OPTAaHUYECKUX COCJUHECHUIL: OEIKU, HEOEIKO-
BBIE IENTHUABI, CBOOOJHBIE AMUHOKUCIOTHI, HYKIEH-
HOBBIC KHCJOTBI, AMUHBI, aMUJABL. JKUBOTHBIE JTHHO
MOJIYYAIOT a30TCOAEPKANUE KOMIIOHEHTHI U3 IHIIY,
b0 CUHTE3UPYIOT UX U3 6E€3230TUCTBIX BEIIECTB
MyTEM NPSAMOTO AMUHUPOBAHUA WA TPAHCAMUHUPO-
BaHnA. OJJHAKO HEKOTOPBIE BEMIECTBA (HATpUMED,
HE3dAMEHUMBIE AMUHOKHCIOTBI U HEKOTOPBLIE BUTA-
MUHBI) HE MOTYT OBITh CHHTE3UPOBAHBI B OCTATOU-
HOM KOJIMYECTBE U 0O6A34TEIbHO JOJIKHBI IOCTYIATD
C IUIIEH.

A30TCOAEPKAMUE BEMECTBA BBINOTHAIOT CIEIU-
puyeckue GyHKIIUU, HO MOTYT UCIIOJIb30BATHCS B Ka-
YECTBE HECTIENU(PUUECKOTO IHEPTETUIECKOTO CyOCT-
para. OKHCIEHUE 3TUX COEAUHEHUN (KAK B 3HEpTeE-
TUYECKUX LIENAX, TAK U IPU YTUIN3ALUN OTPAbOTaB-
MIUX MOJIEKYJ) CONPOBOKAAETCSA BBIJETIEHUEM AMMU-
aKa. DTO COEUHEHUE TOKCUYHO /I TOTOBHOTO MO3-
r'd, IO3TOMY JOJIKHO OBITh OBICTPO NWHAKTUBUPOBAHO
B IIEYECHU.

Bce azoTcozpepkanue BEmecTsa y MTUIL U TYPUHBL
Yy MJIEKONIUTAIONUX OKUCIAIOTCS JO MOYEBOU KUCTIO-
TBI, OCTAJIBHBIE — JJO AMMUAK4, KOTOPBII CBA3LIBAECTCS

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

B MOYEBUHY B ODHUTUHOBOM LJUK/I€E. MOUYEBUHA U MO-
4yeBasg KUCJIOTA BBIBOAATCA IIOYKAMHU B KAYECTBE KO-
HEYHOI'O IPOAYKTA OOMEHA.

PasHuia Mexay KOJMYECTBOM YCBOEHHOIO C IIH-
1€ 430Td U BBIBEJJCHHOI'O C 9KCKPETAMHU HA3bIBACTCS
a30THBIM 6a1aHCcOM. OH PACCUYUTBIBAETCS B TpaM-
MaX/CYTKH, IN6O B IPOLEHTAX OT IOCTYNUBIIETO 430-
Ta. MaKCUMaJIEH 430THBIM OAJIAHC Y PACTYIIUX Opra-
HHU3MOB, 6EPEMEHHBIX U TAKTUPYIONIUX CAMOK, 4 TaK-
JKE Y OCOOEH B IEPUOJ HAPAIMIMBAHUS MBIIICUHONU WU
WHOU COCAUHUTENbHON TKAHU. BA3KHO, 4TO JJAXKE B I1€-
pUoOJ, pOCTa a30THBIN H6AJIAHC OYEHD PEIKO MPEBHIIIA-
er 30% (310 o3uavaer, 4To U3 100 I yCBOEHHOI'O 430-
Ta MUHUMYM 70 T 6yJeT BBIBEJEHO C MOYOIl). Korga
JKUBOTHBIE IIEPECTAIOT PACTH, OH KONEGIETCA B PAO-
HE HyJIA (BECh MOCTYNUBIIMU a30T BBIBOJUTCA C MO-
4yol). V CTapermux, HAXOJAMUXCI B COCTOSAHUU
CTpecca WIM HEAAEKBATHO IUTAIOIUXCA OCOOen
430THBIN 6AITAHC CTAHOBUTCA OTPHUITATENbHBIM. OJ1HA-
KO CYTOYHOE BBIBEJCHHUE 430Td C MOYOU Yy MJIIEKOIIUTA-
IOIUX HUKOI/IA HE onycKaeTcsa HKe 0.05% OT MacChl
Tesa. Jlake Ipu OTCYTCTBUU NIPUPOCTA OMOMACCHI XKU-
BOTHBIC BBIHYK/ICHBI IOTPEOIIATD A30THYIO ITUIILY, 4YTO-
OBl KOMIIEHCUPOBATD IIOTEPU C MOYOI. Y TPABOALHBIX
(¢putoparos) AOCTYNHOCTb 430THOTO MUTAHUSA CTa-
HOBUTCS 060JIEE CTPOTUM JIUMUTUPYIONUM (DAKTOPOM,
YEM JOCTYIMHOCTb 3HEPrE€TUYECKOTO nuTanud. U He-
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MUKPOBMOJIOrusa

CMOTPA HA 3TO, BBIBEJIEHUE 430TA Y HUX OCTAETCA HA
CTA6UIBHO BBICOKOM YPOBHE, IPUOIU3UTEIBHO B /1BA
pasa mpespimas a30THBIHN 6ananc [1-3]. OueHb CIOX-
HO CK434Tb, C 4E€M CBA3aHA TaKasd META0OIMYECKasa
KOHCEPBATUBHOCTb MIJIEKOMUTAIOMUX-(PUTOPATOB,
ITOCKOIBKY OYEBUJHO, YTO CHUKEHHUE TEMIIOB OKHC-
JIUTEJNLHOTO A€3aMUHUPOBAHUA JAN0 OBl APKO BHIPA-
’KEHHOE KOHKYPEHTHOE IPEUMyIecTBo. OJHAKO 3TO-
I'0 HE IPOUCXOAHUT [3].

ANBTEPHATUBHBIM MEXAHU3MOM, MO3BOJAIOIINUM
COXPAHATb A30T B YCIOBUAX €TI0 A€(DULUTA, CIYKAT
PELUUKIN3ALMA MOYEBUHBI MUKPOOAMHU [1]. DTOT 1Ipo-
LECC 3AKJIIOYAETCA B 3AMEJJIEHUN 3KCKPEIUU MOYe-
BHUHBI IOUKAMU U €€ TPAHCIIOPTE B IPOCBET XKEAYA0U-
HO-KumeuHoro Tpakra (KKT), rae npoucxoaur pas-
pyLUIEHUE MOYEBUHBI YPEWIUTUUECKUMUA MUKPOOPTa-
HU3MaMHU 0 aMMHaKa. Han6onpmen aKTUBHOCTHU
ypeasa (PepMEHT, KATATU3UPYIOMUN THIPOIU3 MO-
YEBUHBI 10 AMMUAKA U YITIEKUCIOTO Ia3a) JOCTUTAET
B pyOlLie U CAEnon Kuike purodaros.

BpiieAI0MUIICA aMMUAK UCIIOIb3YETCA CUMOUOH-
TaMU JJIs1 CUHTE3a MHUKPOOHOro 6enka. ITOCKOIBKY
ypea3a aKTUBHA BO BHEKIETOYHOM INPOCTPAHCTBE,
06pa3yomMUNCa AMMAAK CTAHOBUTCA JOCTYIIHBIM JJIA
BCEX MUKPOOPIAHU3MOB, 4 HE TOJBKO YPEAIUTUYEC-
KuX. M3BECTHO, 4YTO MHOT'O€ B MUKPOOHOM IIHIIEBA-
PEHHUU CBA3AHO C JEATEIbHOCTBIO HE TONBKO MPOKA-
PUOT, HO U NPOCTENUIINX, HATPUMEDP KI'YTUKOHOCIIEB.
ECTb maHHBIE, UYTO YPEA3HAA AKTUBHOCTDb 3dBUCHUT HE
OT CBOOO/JHOKUBYIMIUX MUKPOOPTAHU3MOB, 4 OT IIPO-
KapHOT, aCCOITUUPOBAHHBIX C HUH(DY30pUAMH [4].

Hapacraomas MuUKpo6Hasg Ouomacca, nomajas
B JKEJIE3UCTBIN KENYAOK (HAIPUMED, B CBIYYT Y KBAU-
HBIX )KUBOTHBIX ), YCBAUBAETCA OPrAaHU3MOM XO351HA
1 BOCIIOJIHAET MyJ AMUHOKHUCIOT KPOBH. Tak mpouc-
XOJUT MMOBTOPHOE HUCIHOJb30BAHUE A30T4, KOTOPBIA
MOT OBITh BBIBEJICH B (DOPME MOUYEBUHBI Y€PE3 MOY-
K. MHTEPECHO, YTO MOpPAJKa MOJOBUHBI 430Td MO-
YEBUHBI, KOTOPBIY NIPOIIE IUKJI U BEPHYJICA B KDOBb
OPraHU3Ma-XO34MH4, MOABEPTAETCA OKUCIUTENIbHO-
My JAE€3AMUHHUPOBAHUIO U MEPEBOJUTCA MPU MEPBOM
K€ IPOXOXKAEHUM Yepe3 NeYeHb 0OpaTHO B popMy
MOYEBUHBL

ITOCKOJBKY OTCYTCTBYIOT AOCTOBEPHBIE U OJHO-
3HAYHBIE METOAMUKHU KOJIMYECTBEHHON OIICHKHU pe-
LUKJIU3ALUN MOYEBUHBI, UMEIOMUECA JAHHBIE ClIE-
AYET BOCIIPUHHUMATD C U3BECTHOM OCTOPOKHOCTBIO.
Tem He MeHee, C NMOMOIBIO M3O0TOMHBIX METOJOB
C MEYEHOU MOYEBUHOMU MTOKA3AHO, YTO IIYTEM PEIUK-
JU3ALUUN YAAETCS YBEJIUUUTDh a30THBIN OaJaHC NpU-
MepHO Ha 50%, 4TO cocTaBageT Bcero 5—10% ot no-
CTYIMBIIETO a30Ta [1]. Mexay TeM, pa3HUIld B COOT-
HOIIEHUH YCBOEHHOI'O 430T4 K BBIBEJJEHHOMY Y XMII-
HHUKOB M TPABOAAHBIX KOJNEONIETCA UMEHHO B IIpejie-
nax 50%. A30THBIA 6a7aHC Y OBLBI C IIOJABJICHHON
YP€a3HOI aKTUBHOCTBIO NPUOIU3UTEIBHO COOTBET-
CTBYET a30THOMY GanaHCy Kora [3, 6]. MOX)HO npej-
MOJIOKUATD, YTO 3TA PA3HHUILA KAK PA3 U OOYCIOBIEHA
HAIUYAEM PELUKIN3ANUNA MOYEBUHEI Y (PUTO(ATOB.
Habnogaemas BennyrHa B 50% uMeeT O4eHb O6OIb-

MO€E 3BOJIOIMOHHOE 3HAYEHHE, TTOCKOIBKY pa3mep
TPAaBOS/IHBIX MJIEKOMUTAIONUX BO MHOI'OM OIpeje-
JIAETCA Pa3MEpPOM HUX IUIIEBAPUTENIbHBIX OPraHOB
(BeC pyb11a KOPOBEL focTUraeT 20% oT 001eil MacChl
JKUBOTHOTO) U JJAJIbHENIIEE YBEIUIEHNE OOBEMA TIE-
pEBAPUBAEMOTO KOPMa OYAET BXOAUTD B IPOTUBOPE-
ype € 1abapuUTaMy NUIIEBAPUTEIbHON CUCTEMBL.

OYEeBUHO, PEUKIN3AINS MOYEBUHBI — BAKHEH-
mast GU3N0JIOTO-6MOXUMHUYECKAS A/[ATITAIUS K [TATA-
HUIO HU3KOOETKOBBIM KOPMOM. YOEAUTENBHO JOKA34-
HO, 4TO Y JKBAYHBIX JKUBOTHBIX MHTEHCHUBHOCTb pe-
UHUKIA3AIIMA MOYEBUHBI HAXOJUTCA B OOPATHOM 3a-
BUCHMOCTH OT KOJTHUYECTBA 430Ta B IHUIIE: U3OBITOK
MOJIABISAET TOT MPOIECC, 4 HEJOCTATOK, HA060POT,
HOBBIIMAET [2, 5]. OJHAKO HEACHO, KAKUM 00Opa3oM
OCYWIECTBIIAETCA PETYIALUA IPOLIECCA.

Haunbosee nmonyasapHON CTana THIOTE3a O PETy-
JIUU CKOPOCTHU nepeHoca moueBuHbl B JKKT. OT0
MOJXKET JOCTUTATHCSA KAK C TOMOTIbIO U3MEHEHUS UH-
TEHCUBHOCTH peabCOPOIIMK MOYEBUHBI B IOUYECYHBIX
KaHAJIbIIAX, TAK U IIYTEM U3MEHEHUS KOJIUYECTBA €€
TPAHCHOPTEPOB B KUIIEYHUKE. (MOUYEBUHA MOXKET
MACCUBHO OT(MUIBTPOBLIBATHCSA B KUIIEUYHUK, 4 MO-
JKET NMPOHUKATh 110 TpaHcnoprepam UT, myrem 06-
JerdeHHon gud@ysun.) JeiCcTBUTENBHO, IPU IIOBBI-
MIEHUN KOJTUYECTBA 230TA B PAIIMOHE CTEIIEHb peab-
COpOIIUN MOYEBUHBI CHUXKAETCS: V¥ OBELl, HAIPUMED,
IIPU YETBIPEXKPATHOM YBEJIUYEHUU A30Td OHA MaJ[a-
er ¢ 70 10 25%, HO IIPU 3TOM B MOYE UTOTOBAA KOH-
LEHTPALUA MOUYEBUHBI OCTAETCS CYMIECTBEHHO BBIIIE
1pu 60raToM paloHe, yeMm npu 6egHoMm [2]. Yo Ka-
C4eTCAd KOJMYECTBA TPAHCIOPTEPOB, TO NPHU Acdu-
LIUTE 430Td CTEIEHDb UX IKCIPECCUU HECKOJIbKO BBI-
€ ¥ KOJIMYECTBO OOJIBIIE, YEM IPU €TI0 U3OBITKE, OJ1-
H4KO BBIXOJI MOYEBUHBI B KMIIEYHUK NIPU OOraToOM
430TOM pAllMOHE BCE PABHO YBENIMUYMBAETCA. Tak,
y OBEI IIPU YETHIPEXKPATHOM IOBLIIIEHUHU KOJIUYE-
CTBA JIMETAPHOTO a30Ta MPOUCXOAUT MATUKPATHOE
YCKOPEHUE IIEPEHOCA MOYEBUHBl B KUUICYHUK [2],
HECMOTpPs Ha CHUIKECHHE TOYEYHOHU peabcopOinu
1 YMEHBIIEHUE KOJUYECTBA TPAHCHOPTEPOB MOYE-
BUHBL. Takum 0Opa3oM, 06a MEXAHU3MA PETYJIAILUH,
JOCTYIIHBIE OPTAHU3MY-XO35A1HY, HE MOIYT O6ecIe-
YUTh CHUKEHUE TPAHCIOPTA MOYEBUHBI B KUIIEU-
HUK. YTO X€ NPUBOAUT K YBEIUYEHUIO TEMIIOB pe-
HUKJIU3ALUU 30T IPU CHUKEHUU KOJIMYECTBA JAue-
TapPHOTO 430Ta (B TOM YMCJIE IPU CE30HHBIX KOebHa-
HUAX)? EQMHCTBEHHBIN NTOKA34TENIb, KOTOPBIN MEHA-
€TCA AHAWIOTUYHBIM 06PA30M, 3TO ypea3Hasd aKTHUB-
HOCTb B JKKT. BBIACHMJIOCH, YTO OHA Maja€T B TPHU
pas3a B pyOlie IPU YETBIPEXKPATHOM YBEJINUYEHUHU CO-
Jep:kaHud a30Ta B nue. Cysis 0 BCEMY, UMEHHO KO-
ne6anus ypeazHon akTuBHOCTH B JKKT ob6ycinosnu-
BAIOT MHTEHCUBHOCTDb PEHUKIN3AIUU 230TA B IIEJIOM.
BepoATHO, MUKPOOPraHU3MBl PEATUPYIOT HA JOC-
TYIHOCTb 430Ta B CPEJIC U NMPEKPAIIAIOT BEIPA6ATHI-
BATb HEHYXKXHBIE (DEPMEHTHL.

Jns NpOBEPKU 3TOU TUIOTE3Bl CIELOBANIO OB
CPaBHUTb ypea3HYIO aKTUBHOCTb B JKKT >KMBOTHBIX,
NOTPEBIAIOINUX KOPMA C PA3JIUYHBIM COAEPKAHUEM
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otbop obpasua
cogepxumoro XKKT (m=0.1r)

LeHTpudyrupoBaHme,
otbop 1 MmN cynepHaTaHTa
nobasneHue 4 mn Bodkl,
——

100 mkn peaktea Heccnepa
1 100 mkn 50% TapTpata Kanua-HaTpus

YHMBepcanbHasn cxema onbiTa No U3MEpeHuto ypeasHoit akTusHocTn B XKKT mnekonu-

TaoUMX U NTUL,.

a3oTa. OHAKO CONOCTABUTbh HEMHOTOYUCIEHHBIE JTU-
TEPATYPHBIE JaHHBIE OKA32J0Ch HEBO3MOXKHO, IIO-
CKOJIBKY BCE ABTOPBI NMPEACTABUINA CBOU PE3YIBTATHI
no ypeasnon akrusHocTu B JKKT B pasznoit popme.
BenuyuHb HOPMUPYIOT Ha CYXO€ BEMECTBO, HA BIAX-
HYIO HABECKY, HA MIWUIHJINTP, HA TPAMM, HA MUHYTY,
Ha 4yac, Ha 20 MUH 1 Ha DOJMUHYTHL. MHKY6aI[1IO OCY-
LIECTBIIAIOT IIPEUMYIECTBEHHO 1IpU 25°C, B TO BpeMs
KaK (PU3HUOJIOTUYECKAS TEMIIEPATYPA HAXOAUTCA B JIU-
anmazone 35-39°C. [TOCKOJNBKY IPAMO CPABHUBATD 3TU
JAHHBIE HEBO3MOXKHO, HAII KOJIJIEKTUB IIPOBEJ Olle-
HOYHYIO pabOTy IO U3MEPEHHUIO YPEA3HON AKTUBHOC-
™1 B JKKT HEKOTOPBIX XMBOTHBIX, HCIBITHIBAIOMINX
PAa3HYIO IOTPEOGHOCTD B 430TE.

B skcnepuMeHT OBIIM BKJIIOYEHBI KAK CTPOTUE
durodaru (3anupl [6], TUIYXH, CYPKU, MBIIIC-
BU/IHBIE TPBI3YHBI, KYypoO6pasHele [7]), TAK U BCe-

ypeasHas aKTMBHOCTb, MIN/T -4
L
1

0 B P 1
3a8L-pycak

W neto/oceHb M 31mMa/BecHa

Ce30HHble KonebaHus ypeasHoil aKTUBHOCTY B CAENOM KULWKe 3ailla-pycaka u nony-

NEeHHOW NecyYaHKu.

e3banteiBanme B 10 Mn
5% MOYEBMHBI

nHkybyposaHue npw 37°C
B TeqeHne 14

hoToMeTpuA
npw anyvHe BonHel 450 Hm

SJAHBIE U IJIOTOSI/IHBIE (KAOAHBI,
KPBICBI, BaJbJIIHENLD). Jna pu-
TO(AroB U3MEPEHUS NPOBOJAU-
JIUCh PAHHEIM BECHOU, KOT|A KU-
BOTHBIC IMHUTAJIUCh HU3KOOEJIKO-
BBIMU KOPMAMH, U OCEHBIO, KOT1A
norpedasananuck 6osee H60raThe
KopMa. Hamu pe3ynbTaThl LeTu-
KOM MOJTBEP/UIN IEPBOHAYATb-
HYIO Teopulo. bosnbmas ypeazHas
AKTUBHOCTb (NIPEACTABIEHHAA
B BHUJE MACCBHI 430T4 AMMHAKAQ,
obpasyromerocs 3a 1y B 1r
BJIA)KHOTO COJIEPKUMOTO KUIIECY-
Huka) csbime 0.2 U BIUIOTH IO
4 MrN/r-4 HabI10a1aCch y CTPO-
rux ¢purodaros. Y BCEANHBIX
JKMBOTHBIX OHA4 HE IIPEBBbIIMAIA
0.09 MrN/r-4, a y IJIOTOSI/IHBIX
MIPAKTUYECKU MOJTHOCTBIO OTCYT-
CTBOBaJA. BaXXHO, YTO ypea3Has aKTUBHOCTb B Pa3-
Heix otgenax JKKT cuiabHO OTaHMYanach. MakKCH-
MaJIbHBIE BEIMYUHBI HAOIIOIAINUCH INOO B NIPEJIXKE-
JyaKe (411 KONBITHBIX ), TUOO B TOJCTOM OTJIEJIE€ KU-
HIEYHUKA (JIIS I'PBI3YHOB U 3a4U11€00PA3HBIX). B xe-
JIE3UCTOM JKEIYAKE U MPOKCUMATIBHOM YaCTU TOH-
KOI'O KUMIEYHUKA ypea3Has aKTUBHOCTb OOBIYHO
NPEHEOPEKNUMO MAIA, A B AUCTATBHON YACTHU TOH-
KOTO KMIIEYHUKA MOXKET MPUOIHKATHCA K BEJIH-
YMHAM, XdPAKTEPHBIM /I TOJACTOTO KUIIEYHUKA.
Taxxke ObUIM OTMEUEHBl IIOUYTHU YETBIPEXKPATHBIE
CE30HHBIC KOJIEOAHUA YPEa3HOU AKTHUBHOCTHU
y TEX JKMBOTHBIX, Y KOTOPBIX 3UMHHE U JIETHUE
KOPMa PE3KO OTIUYAINUCDH IO COAEPKAHUIO OEIKA.
Ocob6eHHO CHUJAbHBIE KOJEOAHUI HAOIIOTZATUCH
y 3alI1a-pyCaka, TETEPEBA-KOCAYA U IOJIYJEHHON
necyaHku. HabmmogaemMble CE30HHBIE KOJIEOAHUSI
OTMEUYEHBI UMEHHO B AKTHBHBIX
depmeHTepax — MNPEIXKEIyAKE
U CJIENOW KHUIIKE. AKTUBHOCTD
B JKENTYJKE U TOHKOM KHUIIEYHHU-
K€ OCTaBaJaCh HA CTA0MJIBHO
HU3KOM YPOBHE.

TakuM 06pa3oM, UMEHHO ype-
43HAas AKTUBHOCTb MUKPOOPTAHU3-
MmoB JKKT okaszanace Haubosee na-
OUIBHBIM (PAKTOPOM, UyTKO pEaTU-
pYIOIIMM HAa U3MEHEHHE A30THBIX
IOTPEOHOCTEN KUBOTHOIO. JIpy-
rue (pakTopbl — CKOPOCTBH /I€3AMU-
HUPOBAHUSA AMMHOKUCJIOT U WH-
TEHCUBHOCTb TPAHCIOPTA MOYe-
BUHBI — OKA434JMCh H60JIEE KOHCEP-
BATUBHBIMU. Bce 3TO mO3BOIA-
€T pPacCMATPUBATD IPOKAPUOTHBIX
KHIIEYHBIX CUMOMOHTOB KaK OT-
JEJIbHBI OPraH, BBHIIIOJHAIOUINUN
BAKHYIO POJIb HE TOJIBKO B IHIIE-
BAPEHUU, HO U B PETY/IALUHN A30T-
HOI'O 0a7aHCa KUBOTHOTO. MHTE-

nonygeHHan necHaHka
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PECHO, UTO OUEHb IIOXOKUE CUMOMOTHUUECKUE CUCTE-  CTpATErueil. BepodarHo, GpopMUpOBAHUE 300MUKPOO-
MBI CJIOXKUINCH Y (DUIOTEHETUYECKU OYEHBb JJAJIEKUX  HBIX CHUMOHO30B y (UTO(DATOB MOXKET MNPOTEKATH
OpPraHU3MOB, IPUHAUICKAMUX K PA3HBIM KJIACCAM, OYEHb OGBICTPO, YTO MO3BOJISET NMPU3HATH 3TO OJHUM
HO OOBEJUHEHHBIX OOIEN 3KOIOTOTPOMPUUECKON U3 BEAYIIUX IBOJIOIUOHHBIX TPEH/IOB. B
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Zoo-microbial interactions and nitrogen metabolism of herbivorous mammals

A.AStepan’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 —
Imacmep moHkOro
3 MOYHOro 3kcnepumeHma

3
3

W gokrop neaarornueckux nayk P.H.IIlep6akos

N
o

Q

Taanun (Dcmonus)

AMepuxanckuit pusuk Apryp Komnron (1892-1962) o6Hapyxui 3pHEKT H3MEHEHUS JUIMHBL BOJTHBI PEHTIC€HOBCKOTO
HU3IYYEHUS BCIEACTBUE PACCEAHUA €TO 3JIEKTPOHAMH BEHIECTBA U JaJl EMy TEOPETHUECKOE OOOCHOBAHHUE. DTO CTANIO
JOKA3aTENbCTBOM CYIECTBOBAHUA (DOTOHOB. 32 3TO OTKPBITUE yUEHBIX ObLT yIOCTOCH B 1927 1. HO6€1eBCKOU IPEMUU.
KoMIITOH IIPOBOJWII UCCIIELOBAHUA KOCMUYECKUX JIYUEH, 4 B TO/Ibl BTOPpOH MUPOBOI BOMHBI pab0TaJ HA/l CO3/JTAHUEM
ATOMHOI 60MOBI. [ToC/Ie OKOHYAHUSA BOMHBI OPTAaHU30BAI B YNKAICKOM YHUBEPCUTETE MHCTUTYTHI /IEPHON (PU3UKH,
paano6nonor1/m " U3YyYCHUS METAJIOB, 4 3A4TCM B TCUYCHUC ACBATH JICT BO3IVIABJISI VHI/IBCpCI/ITCT BamuHIrTOHA.

KiaioueBsie CI10Ba: HUCTOPpHUA HAYKH, PCHTICHOBCKUC JIYYU, KBAHTOBAA (1)I/I3I/IK2[, Q)OTOH, Hob6enesckas IIpEMUsA, KOC-

Mu4eckue nydu, apdekr Komnrona.

1905 1. (4epe3 mATb JIET IOCJIE TOrO, Kak

M.IIITaHK OTKPBUI KBAHT dHEPTUN) A DHUHIITENH

[IPEIOXKUII TUIIOTE3Y O CYIECTBOBAHUU B IIPU-
pojie KBAHTOB CBeTa. B goxynajge OOMmECTBY HEMEL-
KUX €CTECTBOUCIBITATENECH, IPOYUTAHHOM B 1909 1,
VYEHBIN JOOABUI, UTO Caedyouas pasa pa3eu-
mus meopemureckol Pusuxu 0acm Ham meopuro
ceema, Komopasa 0yoem 6 KaxKOM-mo CMbLCAE CAUA-
HUeM 80JIH0B0LL Meopul ceema ¢ meopueil ucmeue-
Hus (2, c.181].

B cBoux paboTax DUHIITENH JOMYCKAT HATHUYUE
OJHOBPEMEHHO M BOJHOBBIX, U KOPIYCKYJAPHBIX
CBOMCTB, IPEACKA3AB KOPIYCKYIAPHO-BOJTHOBOM Jya-
JIN3M U3JIYYCHUS. BOJBIIMHCTBOM YUYEHBIX €I'O BBIBO-
JIbl OBUIM BOCHPHUHATH BECbMa NPOXnaaHO. ToT xe
[Tnank, pekomenaysa B 1913 1. OMHIITENHA B WICHDB
bepinHCKON aKafeMUu HAYK, B CBOEM IIOCJIAHUU €TI0
TUIIOTE3Y O CBETOBBIX KBAHTAX INPUYHUCIUT K UCCIIE-
JTOBAHUAM, O6IOUGUM MUMO YEILU.

Ho cpeau yueHbIX ObLIM U T€, KTO MOBEPUI B pe-
AJbHOCTDb YACTUL, U3JYYCHUA U AKTUBHO pPaboTal
B HAIPABJIECHUU IIOMCKOB UX OIBITHBIX JOKA3d-
TEAbCTB. TOMYy CHOCOOCTBOBAJI U MOJIOJION AMEPUKAH-
ckuil pusuk A.X.KomnroH. CXofHass CUTyalus 03/-
Hee BO3ZHUKHET NPUMEHUTENBHO U K NPUPOJE KOC-
MUYECKUX Jydyer. M B 3Ty 061acTh Hayku Komnron —
YK€ U3BECTHBIN YUEHBIN — TAKXKE BHECET CBOU CylIle-
CTBEHHBIN BKJIA].

© Illep6akos P.H., 2017

JIns ymeepacoenus K6AnmoGoLx 6033 CHULL HAd USLYUCHILE

Komnmon coenan ne menvuie, vem cmo sem naiad Openens

015 YMBEPAHCOCHUA KAACCUHECKOTI BONHOBOL Meopuu ceema
M.Ixemmep [1, ¢.160]

Hayano nytu B HayKe

Aptyp Xomnu Komnron poguncsa 10 centsaops 1892 r.
B ceMbe Diauaca KoMnroHa — CBANEHHUKA, podec-
copa ¢urocodpun M AekaHa Bycrepckoro Kosieaxa
(mrraT Orano). ke B paHHEM JETCTBE OH IIPOSABUII K-
BOH MHTEPEC K ECTECTBEHHBIM HAyKaM, COOHpasa 6a260-
YeK, M3y4das MaJCOHTOJNOTHIO U YHUTAs IMONYJIsSpHBIC
KHUT'H IO aCTPOHOMMH, OYAUBIINE €TI0 BOOOPAKEHUE.

[Toka 1oHBIT KOMIOTOH HACHAXKIAICA PAJOCTAMU
ObITHS ¥ TO3HAHUS, pusuka B CIIA tpygamu b.Opan-
xnuHa, [xTenpu u x.V.Iu66ca Habupana CBOIO CHU-
ay. Korjga ke emy MCHOJHWUIOCH 15 €T, aMEPUKAH-
CKasg HayKa B jauue A AMalKeJbCOHA YIOCTOUIACH
csoert nepport Hobenesckoit npemun. Bpsaa nmu Kom-
IITOH, AK€ €CJIU OBl OUEHDb XOTEJ, MOT OCO3HATD TOT-
J1a 3HAYEHHUE 3TOTO TPpUyMda A 6yyIEro pa3BUTUAL
Hayku 1 TexHuKu CIIA u g cebsd IM4HO.

B 1913 1. ApTyp, OKOHYUB ByCTEPCKUH KOJUIEIXK
CO CTENEHbI0 0aKalaBpa HAYK, IO COBETY CTAPIIETO
6para nocTynua B [IPUHCTOHCKUIT YHUBEPCUTET, I/iE
B 1914 1. mony4n CT€neHb MarucTpa UCKyCCTB U CTAJ
acMpaHTOM-pu3ukoMm. B 1916 r. KOMIITOH 3amUTII
JUCCEPTAIUIO HA AKTYAJIbHYIO JIIA TOTO BPDEMEHU TEMY:
«IHTEHCUBHOCTD OTPAXKEHUA PEHTTEHOBCKUX JIydel
1 PACIPE/ICTIEHUE IEKTPOHOB B ATOMaX». C 3TOTO MO-
MEHTAa OH IIOCBATUJI CEOS UCCIEOBAHUAM KECTKOIO
M3JIy4EeHUA, HAd 4TO YIUIO 15 JIeT €ro JKU3HHU.

[Tpu 3TOM ApPTYp OBUI B KypCE€ HAYUYHBIX COOBITUI
U 3HI, 4YTO JOy4u PEHTreHa — 3JEeKTPOMATHUTHBIE
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BOJIHBI, 3AHUMAIOIHE OIPEJETIEH-
HOE MECTO HAa HIKAJIE BOJH. DTO
CTAJI0O OYEBUHO M3 TECOPUU HH-
TepPEPEHIIUU  PEHTTEHOBCKUX
JAy4ed Ha KPUCTALIAX, pa3pabo-
TaHHol M.pon Jays B 1912 1
U B TOM K€ I'OJly 3KCIIEPUMEHTAJIb-
HO TNOATBEPKAEHHOMN B.Opuapu-
xoM u [L.Kuunnuurom. B 1915 1.
Jlays 6b11 ynocroeH HobeneBckon
NPEMUH, UTO HE MOTJIO YCKOJb3-
HYTb OT BHHUMAHHUA MOJIOLOTO
1 aMOUIIMO3HOI'O AMEPUKAHIA.

[Tpopomkas CBOU MCCIELOBA-
HUA, KOMIITOH O/JHOBPEMEHHO I'OJf
npopaboTan npenogasarenaem gu-
3UKU B MUHHECOTCKOM YHUBEPCU-
TETE, 4 34TEM JIBA I'0Jjd MHXKEHE-
poMm-uccienosareneM B (dupme
«Bectunrayc». 3aHuUMaACh IpU-
KJIAQHBIMU NPOO6IEMAMHU, OH TOJY-
YUJI IATEHT HA U300PETEHUE JIAM-
Ibl HA MAPAaX HATPHUA, YIACTBOBAJ
B HAJAKUBAHUM MPOU3BOJCTBA
JIOMUHECIIEHTHBIX JIAMII U TIOMOT
CO3/1aBaTh HEOOXOAMMBIEC ABUAIIMOHHBIE NPHUOOPHI,
NPUOOGPETA NPU 3TOM PENYTAIUIO YCIEHMIHOIO KOH-
CY/IBTAHTA B MHXKEHEPHOI OOJIACTH.

B utone 1916 r. B TUYHOM KU3HU APTypa MIPOU30-
IIJIO BA’)KHOE COOBITHE — OH XeHmiacd Ha b.Y.Mak-
Knocku, ogHokypcHuue no Bycrepy u IIpuHCTORY.
OHa cTana ero BEpHOM NOMOUIHULIEH B HAYUHOH J1es-
TEJBHOCTH, A B I'OJIbl BTOpO MUPOBOH BOMHBI HAPAB-
HE C HUM IOJIy4MJIa JJONIYCK K CEKpeTHOU padore. Ux
CTAPLWIHUHI CBhIH CIYKUI B AMEPUKAHCKON aCCOLMALUU
JUILIOMATHUYECKON cayxkObl (American Foreign
Service), a miaagmuil cran npogeccopom (puioco-
¢uu VHuBepcurera mrara TeHHECH.

B 1919—1920 rr. KoMnToH mnpoimesn IMOJIE3HYIO
s cebs CTAXUPOBKY B KaBeHaumIckoin naboparo-
pun KeMOPHUIKCKOTO YHUBEPCUTETA, BO3IIIABIAEMON
HOOe/eBCKUM Jsaypeatom d.Pezeppoprom. B Kem6-
pumxe Komnron nosuakomuics ¢ Ix.Jx. TomcoHOM,
MOBJUABIIUM B UTOT'€ HA OKOHYATEIbHBII BEIOOD UM
PEHTIE€HOBCKUX JYy4Yel KaK IPEAMETA UCCIEOBAHUS,
1 UMEJ C HUM TO3KE JOITYIO MEPEMUCKY.

PeHTreHoBCKHe JIy4n KaK pasfen onTuKu

Ho B maboparopuu Hy:)KHOU A1 KOMITOHAZ BBICOKO-
BOJIGTHOM PEHTTEHOBCKOM YCTAHOBKM HE OKA3aJIOCh,
1 OH BPEMEHHO 3aHAICA U3YYEHUEM PACCEAHUA U M1O-
[JIOIEHUSA TAMMA-U3JIYYEHUA ANEP U U3MEPEHHUEM
JUIMHBL BOJHBL raMMa-iydeid. OOHApYXUB, YTO pacce-
SAHHOE M3JIYyYCHUE IOIJVIOMAETCS BEMECTBOM JIETUE,
YeM MEPBUYHOE, OH JIOMYCTUJI, YTO 3TO MPOSBICHUE
HOBOT'O BU/A (PIIOOPECIECHIIUN.

[TozgHee KOMNTOH HAYAI UCCAENOBAHNA MO PaC-
CeqHHUIO yxke nydeil Penrtrena. Bcnmomunas 06 atom

Aptyp Xonnu KomnToH B 1927 r. — B rog,
nonyyeHns Hobenesckoii npemuu.
®oto 13 apxusa Mondadori Publishers

BPEMEHH, OH MOJUYEPKUBANL: ..Hd-
wunan ¢ 1917 2. 4 nposen nameo
aem 6 0e3yYCneuLtHslx nonvimKax
CO2214C08AMb PE3YIbMAmbL HeKo-
MmopoLX IKCNePUMEHNOB, Kacas-
WUXCA UHMEHCUBHOCMU U DAC-
npeoenenus PAacceanmnuLx permee-
HOBCKUX JYHeli, C NeKmpPOoHHOL
meopuetl aerenus, pazeumoil c3-
powm . . Tomcornonm [3, ¢.398].

32 3TU TOJbI OH ONYyGJIUKOBAI
noyru 20 crareil O CBOMCTBAX
PEHTIE€HOBCKUX U IaMMa-JIy4den.
Beuta cpein HUX 1 061mas ¢ Pesep-
(opOM U HEOKUJAHHAS /IS TIep-
BOHAYaJbHBIX HHTEPECOB KoM-
NTOHA CTaTbA «PaJUOAKTUBHOCTH
U IpaBuTaAlUA>» B XKypHane «Na-
ture» (1919). B et (onupascey Ha
0o0LYI0 TEOPUIO OTHOCUTEJIBHOC-
TH) OHU MONBITAJUCh U3MEPUTD
COKpallleHUEe Iepuoja Iojaypac-
aja pajUuOaKTUBHOI'O BEIIECTBA,
MU3IYYAIOMEr0 B CUIbHOM TPABHU-
TAIJMOHHOM IIOJIE.

[To Bosppamenuu B CIIA KOMITOH BO3IJIABUI
(pusnyeckuil (paxkyJbTET BamMMHITOHCKOIO YHHBEP-
curera B Cenr-Jlyuce (wrar Muccypu). M3yuasa un-
TEHCUBHOCTb PEHTIEHOBCKUX JIy4€H, OTPAXKEHHBIX
KPUCTAJIJIAMH, OH OOHAPYXKHUJ, YTO U3MEHEHUE PaC-
npeje/IeHNs 3JIEKTPOHOB Hd IOBEPXHOCTH TOJ JeH-
CTBUEM MATHUTHBIX IIOJIEH HE BAWAET HA UX MHTECH-
CUBHOCTD, U IIPEJIIONIOXUIL, YTO 3JIEKTPOH, 8PaAu)d10-
wWUiica n000OHO MUHUAMIOPHOMY 2UPOCKONY, A6NA-
emca nepeunHol maznummnoi wacmuyetl [1, c.151].

Mexay TE€M 32 NATH JET A0 3aHATUN KomnroHa
47-nernuit npodeccop P.O.Mwinken, JoKa3as pe-
A7TBHOCTD «ATOMOB» JIEKTPUUYECTBA, MPOJOIIKAT OT-
pUIATh CYMIECTBOBAHUE CBETOBBIX KBAHTOB. OH IIBI-
TAJICA BBIACHUTD: IEUCTBUTENBHO JIM YHEPTUSA KBAHTA
CBETA paBHA by, ABIAETCA U NOCTOAHHAA [lnaHka b
HEU3MEHHOM JIJI1 BCETO AMANA30HA 3JIEKTPOMATHUT-
HBIX BOJIH, COOTBETCTBYET JIU YPABHEHUE DUHIITECHHA
CaMOM peasbHOCTU. M TeM He MeHee, HeCMOTpPsA Ha
BCE MeTAaHUA MUJUIMKEHA, IPOBEJEHHbIE UM B 1915 1.
uzMmepenusa Goroaddekra BHOBb NOATBEPAUINA TH-
MOTE3Y O CBOOOAHBIX KBAHTAX U3IYYEHHUS.

Takum 06pa3oM, HECMOTPS HA COMHEHUA MUJUIN-
KEHA B 3TOU TUIoTe3e (IO €ro CJI0BAM, JIEP3KOI, €C-
JI1 He 6€3PpacCylHON, U HECOBMECTUMOM C IOHATUEM
3JIEKTPOMATHUTHOTO BO3MYIIEHUA), OH, TEM HE Me-
HEe, B34JICA 34 pabOTy O €€ MPOBEPKE, NPOSABUB HE
MEHBIIEE YIOPCTBO, YEM TO, YTO OTIUYAIO €TO
NPEXKHIOI PAbOTy MO M3YYEHHUIO AUCKPETHOCTH 3a-
pana snexkTpoHa. Ho n mociae MOCTAHOBKU CBOMX
9KCIEPUMEHTOB MO MPOBEPKE I'MIIOTE3bl O KBAHTAX
CBETA OH BCE €lle IIPOAOJIKAIL COXPAHATD CBOE HELO-
BEPUE K HEH.

Touno Tak xe u KOMITOH, 3aHUMAACh PEHTT€HOB-
CKHUMH JIy4aMH, BHAYAJIE UCXOAWUI U3 NIPEACTABICHUN
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MUCTOPUSA HAYKU. DUSUKA

O BOJIHOBBIX CBOMCTBAX CBETAd U PEHTIEHOBCKHUX JIy-
“qeﬁ. Onupajncsa oH U Ha PaboTel MUIIMKEHA, B KOTO-
PBIX OTPA3MJIACh METAHUA ABTOPA B OTBETE HA BO-
9 IIPOC, YTO TAKOE CBET — 3ITO BOJHLI WJIM YACTUIIBL
Pasnopevusbie (akTel npusenu KoMnToHa k TOMy
COCTOSIHHMIO Pa3/1aJa, OT KOTOPOTO €MY €IIE NMPEJCTO-
3 S0 U30aBUTBCA B MOMEHT OOPETEHUS UCTHUHBI I10-
CPEeACTBOM CBOMX COOCTBEHHBIX 3KCIIEPUMEHTOB.

3

 OT MHOroneTHux nccnepoBaHuil
K rMaBHOMY OTKPbITUIO

%) B KOHEYHOM CyeTe 3TOT MOMCHT HACTYNWIL B mccie-
JoBaHuN KOMITOHA NPUMEHANACH PEHTIEHOBCKAA
TPyOKa, IYUYOK U3TYYEHUS KOTOPOU BBIIEANCH ABYMS
@ auadpparMaMu U PACCEUBANCA HA TEJIE U3 JIETKUX ATO-
MOB (B K44€CTBE MUIIEHU UCIIOJIb30BAICA TPAUT, Ma-
pacdun u 1.1.). [Tocne npoxoxaeHus juadparm pacce-
AHHOE U3AY4EHUE MONa/1aI0 HA KPUCTAI PEHTTEHOB-
CKOTO CHEKTporpada, a 3aTeM B MOHU3AIIMOHHYIO Ka-
Mepy WK Ha (POTOMIACTUHKY. DTO MO3BOJIJIO U3YUATh
CIIEKTPATbHBIN COCTAB TAKOT'O U3JIYYEHHUS.

B 1922 r. KoMOTOH O6HAPYXKUJIL, UTO JIEKTPOH Yd-
CTUYHO TIOIJIOMIAET MOPUMUIO PEHTTEHOBCKOI'O H3JY-
YEHUSA, OCTAIBHYIO K€ U3IY4YaeT B BUJE HOBOTO KBaH-
Ta C MEHBIIEHN YACTOTOH, 4 3HAYUT — C YBEJIUUYECHHOU
JUIMHOM BOJIHBL U3ydyeHus. Takos 611 a(ppekT Kom-
nToHa. Hezasucumo ot rumnoredn I1.Jle6ag*, Kowm-
NITOH HE OTPAHUYMICA AHANIU3OM CBOMX OIIBITOB,
HO TYT K€ IPUCTYIIWI K Pa3pabOTKE TEOPUU HAOIIIO-
JaBIIerocs uMm apgexra.

Onupasch HA 3aKOHB COXPAHEHUS 3SHEPIUU
1 UMIIYJIbCA B CUCTEME JIEKTPOH—(OTOH (TEPMHUH
¢omon 6bu1 BBeeH B 1926 1. [LH.JIpioncom), Kom-
IITOH CO3/1aJl TEOPUIO ABJIEHHUA, JOKA3AB €TI0 CYMIECT-
BoBaHUE. OH OOHAPYXKUJ, YTO IPU CTOJIKHOBEHUU
(GOTOHA € 3TEKTPOHOM JJIMHA BOJHBI PACCEIHHOTO
MU3JYYEHUS OTINYAETCSA OT JIIMHBI BOJHBI A/ al01e-
IO Ha BO3POCHIVIO BEMUUUHY AL = 2sin’B/2. [TocTo-
AHHAA Ag CTAJIa HA3BIBATbCA KOMIITOHOBCKOW JIIH-
Hou. IIpnyem, €ro ke OIBITHI NOJATBEPJUINA IOJY-
YEHHYIO (POPMYITY.

B mony4eHHBIX BBIBOJAX, OMNYOJIMKOBAHHBIX
B 1923 r., KOMIOTOH BBIBUHYJ IPEAIIOI0XKECHUE, YTO
B PE3YJBTATE PACCEHUS PEHTIEHOBCKUX JIy4€H 3JIEK-
TPOHBI, HA KOTOPBLIX MPOUCXOJUIO 3TO PACCETHUE,
BBUIETAIOT U3 ATOMA C OOIBIION CKOPOCTBIO. DTH J/1€K-
mpons, omoauu, KAk UX Ha3piBaa KoMnToH, 6611 06-
HapPYKEHBI 1 SKCIEPUMEHTATBHO IIPOBEPEHBI TTO3/JHEE
B TOM )€ roay Y.T.PBumbcoHoMm, ube U300peTEHUE
KOHJIEHCAITMOHHOM KaMephl eme B 1912 1. mo3Boanio
Ha6JII0ATh TPEKU 3APSKEHHBIX YACTHLI,

Pesynpratel KOMIITOHA BBI3BAIN OKMBJIEHUE CpE-
I €T0 KOJUIET, OJJHAKO NPEANOKEHHAA UM KBAHTOBAA

* Tlerep Jle6ait — HUAEPIAHICKUN (DUUK U XUMUK, 3AHUMAJICH
KBAHTOBOH TEOPHEN TBEPAOro Tena. Panbie KoMnTona oobscHII
OGHapyXeHHBIN UM 3(hdeKT. JIaypear HobOeneBCcKuil NpeMun 1o
xumun 32 1936 1.

HHTEpIpeTanus Oblia NPUHATA HE Cpasy, ubo OHa
NPOTUBOPEYNIA PAHHUM BBIBOJAM ToMcoHa. IIpoTHB
Teopuu KOMITOHA BO3PaXKaJl U €r0 COOTEYECTBEH-
HUK Y.JIy3H, KOTOPBIN IOJATdJ], YTO IIOJy4EHHBIE
JAHHBIE MOIJIM OBITh OOYCIOBIEHB UHBIMU 3D (PeEKTA-
MHU. 1 TU1Ib ocie HOBBIX 3KCIEPpUMEHTOB KOMIITOHA
u camoro JlysHa nocjieiHui OTKa3aJICI OT CBOUX BO3-
pakeHUI, yOEJUBIIUCh, UTO €I'0 U3MEPEHUSA COIIACY-
10Tcq ¢ Teopuert Komnrona.

Bcnomunas 3ty cobprtust, KoMnTon 3amerur: Ac-
HO, IO pacceusaemoie MaKum 00pasom permeaenos-
CKUe AYuU pacnpocmpanaiomcs Henocpeocmeento
8 BuU0e KBAMMOE IHeP2UL USLYHeHUS; ODY2UMU CNOBA-
MU, OHU 6edym ceba Kakx ¢pomonnsie wacmuust. IIpo-
gepra ceA3U MexNCOY YedMU BblAema INeKMPOHd OM-
oauu u 6MOPUMHO20 KEANMA USNYHeHUL — MO pe-
marnuwas npoeepra 6uiNOIHeHUs 3AK0H06 CoXpare-
HUA IHeP2UL U UMITYTLCA NPUMEHUMEALHO K NPOoUec-
¢y paccearus gomornos Ha aneKkmponax |3, c.404].

B 1922 r. KOMIOTOH IIOKAa34J1, YTO PEHTIEHOBCKUE
JIy4U MOI'YT IIOJHOCTBIO OTPAXKATHCA OT INIAJKUX I10-
BEPXHOCTEN (OT CTEK/IA U1K METAJIA), YTO O3HAYAIIO:
PEHTIEHOBCKHE VYU BEJAYT CEOA TAK K€, KAK CBET.
B 1925 1., npuMeHuB AU(PPAKIUOHHYIO PEIIETKY, 103~
BOJIMBINYIO JIEJIUTh PACCEAHHBIE PEHTTEHOBCKUE JIyYU
10 KOMIIOHEHTAM, OH IIOJYYMJI TOT XK€ pe3yasrat. Ta-
KUM 06pa30M, €T0 UCCAEAOBAHUSA 3aJI0KUIN OCHOBBI
M3Y4EHUs PEHTICHOBCKUX JIYYEH KAK pa3jesd ONTU-
KM, U YK€ 32 3TO KOMIITOH NpHOOpEN PENYyTALUIO BhI-
JAIOMETOCSA UCCIENOBATENA.

KBaHTOBasA TrUnoTe3a Mmobyguia Y4EHBIX MPOBE-
PUTb €€ BO3MOXKHOCTHU IIpU OOBSICHCHUHU SIBICHUI,
HMEBIIUX PAHEE BOJIHOBOE TOJNKOBaHUE., OKA3410Ch,
YTO C KBAHTOBBIX MO3UIIUY MOXKHO OOBSICHUTD 32KO-
ubl Crepana—bonbpiMana, cmemenus Buna u usiny-
yeHus [lnanka, a Taxke apdpexr Jomuepa. bonee To-
ro, ¥ ypaBHEHHA MaKcCBeIa JONMYCKAIOT PENIEHMUS,
BIIOJIHE COTJIACYIOLIMECS C KOPHYCKYIAPHOU TOUYKOM
3PEHUMA, C €€ MO3ULUNA YAAIOCh UHTEPIPETUPOBATD
Jaxe TU@PPAKIUI0O Ha OECKOHEYHOH OTpakaionein
JIMHENHOU pEMIETKE.

DUHIITENH, BRIIBUHYBIIUI TUIIOTE3Y O CYIECTBO-
BAHUU KBAHTOB CBET4, ObUI KpalHE 3aMHTEPECOBAH
B €€ MOATBEPXKACHUN. B Ony6IMKOBAHHOM B alpesie
1924 1. crarbe «DkcnepumeHT KoMnroHa» um Obul
ClENAaH CIEAYIOMUN BAXKHBIN KAK [/ HAYKH, TAK
U I HETO JIMYHO BBIBOJ: ..J101021CUM e/ HbLLL Pe3)lb-
mam onusima Komnmona noxasviéaem, 4imo u3uyue-
Hue gedem cebsa Mmax, Kax ecau bt OHO COCMOANO U3
OUCKDEeMMHbLX KOPNYCKYL, He MOLbKO 68 CMbicie nepe-
oavu InepeulL, HO U 8 CMbLCIE nepedail KOIuwecmsd
osucenusn [2, c.467].

Opnaxo H.bop, nocetusmuii B 1923 r. maboparo-
puio Komnrona B CIIA 1 MOBEPUBIINY B €TI0 IKCIIEPU-
MEHT, TEOPUIO CAMOTO 3(PPEKTA HE NPUHAT U3-3d HE-
COIIACUS C IIPEJCTABICHUAMU O KBAHTAX CBeTd. OTha-
BABIIUI IIPEAINIOYTEHUE BOJTHOBBIM CBONCTBAM U BEPSI-
UM B CTPOro€ IPUMEHEHUE 3AKOHOB COXPAHECHUA
JUIIb B MAaKPOMHUPE, OH IPOAOJIKAJI CYUTATH CAMY
njeo GOTOHOB NPOTUBOPEYAIIEN PEATBHOCTH, O YEM
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YBEJOMUI B CTAThE «KBaHTOBAA TE-
opusa usnydenus» (1924), nanu-
CaHHOU UM coBMeCTHO ¢ X.AKpa-
mepcoM u Lk K.Ciarepom.

Ho mocnenpyomue 3KCIepu-
MenTel A Komnrona n A.CariMmonHa
C NPUMEHEHUEM KaMEPHLI BUIbCo-
Ha, a 3areM B.bore u XlTlenrepa
B 1925 1. BHOBb IOATBEPUIN JICH-
CTBUE 3aKOHOB COXPAHEHUS IHEP-
MU U UMIIYJIbCA B JIEMEHTAPHOM
ATOMHOM 4KTe€, 4TO, 10 Bopy, coom-
gemcmeyem Keanmosoil meopu
appexma Komnmona (4, c.559].
B urore OH COINACHICA C HUM,
4 3HAYUT U C NPU3HAHUEM PEAJb-
HOCTH U BOJH, U 4actul,. Csupe-
TEJIbCTBOM TOMY CTaJI IPUHIIMI JO-
IIOJTHUATENBbHOCTU bopa, nposos-
I'JIAMIEHHBIN UM B 1927 1.

V4eHBIMU TPOBOAUIUCH OIIBI-
THI 110 IPOBEpPKE (P PEKTA: n3yue-
HUE 3HEPIUU OCBOOOKIAEHHOTO
3JIEKTPOHA; AHAIU3 YIJIOB, I1OJ] KO-
TOPBIMM PACXOAATCA IIYTU PACCEA-
HUA 3JIEKTPOHA U (POTOHA; OJHO-
BPEMEHHOCTDb IOSBJIECHUS 3JICK-
TPOHA OTAAYU U PACCEAHHOTO (PO-
ToHa U T.J1. Cam KomniToH B 1924 1.
IPOJOJUKUI HabmoaeHne apgex-
T4 JII1 HOBBIX BEMIECTB, UCIOJb-
3y Kamepy BuabCOHA B MarHUT-
HoM noJe. I.B.Cko6enbLpH 1po-
BepUaI (HOPMYIY IS TEKTPOHOB
oTnauu, 2 M.ge Bponuns noarsep-
Jul Hanuuue 3pdexTa s Meu
U AJIIOMUHHA.

Csou pesyaprarel KoMnToOH
onyoJIUKOBANX B 1923 I U B TOM XK€
rojy cTana npodeccopom YUKArcKOro YHUBEPCUTETA.
Kak npeeMHUK MWIINKEHA, OH IIPENOJABAT U BEJ 110-
HUCKU JIOKA34TENbCTB PEANBHOCTH (POTOHOB. M3yuan
VYEHBIM M ABJIECHHUE IIOJHOTO BHYTPEHHEIO OTpaXKe-
HUS PEHTICHOBCKOI'O M3Jy4YEHUA, HAOTIONAs PEHTTE-
HOBCKHE CIIEKTPBI C MOMOIIBIO UCKYCCTBEHHON JU-
(PpPaAKIIUOHHON PEWIETKHU, U B UTOTE IPEACTABUI JJId
BCEX BECbMA ACHYIO KBAHTOBYIO TEOPUIO AU(DPAKIINU
PEHTIEHOBCKUX JIYYEN.

[To 3ameuvanuio C.P.OunoHOBUYA, OmKpuimiue
Komnmona — mne pesyromam m2rno6enmno20 osdpe-
HUA, 4 NOUMU Heu30emHoe C1edcmeue 6blnoIHeHUS
MHO20NeMHel UCCAe008aAMEeNbCKOU NPoZhaAMMbL. YVie-
HOLL nepexooum om Yoesoennocmi 6 CnPasedsuso-
CMU KAACCUHECKOLl Mmeopuls u nonsimorx 006ACHeHUS
OAHHBLX ONBIMNA C NOMOU[BIO 0C0O020 pacnpeodeseHus
ANeKMPOHOB 8 AMOMAX Uepes 2unomesy 0 HOBOM 6U-
0e JIOMUHECUCHUUU K BbLOBUNCCHUIO U 11OCACOVIOU,CL
3augume K6anmoeoil meopuu pacceanus (5, c.419].

KOMIITOH YTOYHMII TAKKE 3HAYEHUA YNCIA ABOTaI-
PO ¥ 3apsAfa JIEKTPOHA, paHEE ONPENENIEHHOr0 Mui-

H.Bbop (mo 1924 r. oTBepraBlwmilt NpeAcTaBieHne 0 CBETE KaK noToke yacTuy) u A.3iH-
wreiH (npeanoxwuswuit B 1905 r. runotesy KBaHTOB cBeTa — (OTOHOB) B [oMe
M.3peHdecTa B JleitgeHe. 11 gekabps 1925 1.

®oTo M.3peHdecTa

JUKeHOM. TakuM 06pa3oM, mocjae ONyOIMKOBAHUA
B 1916 r. pe3ynsraToB MIJUIMKEHA M BBITOJHCHHOT'O
B 1922 1. 3xcnepumenTa Komnrona s MUPOBOIO CO-
obmecTBa PUBUKOB CTald B LIEJIOM OYEBUAHON HEOO-
XOAUMOCTDb NPU3HAHNA KBAHTOBOM TEOPUHU CBETA.

MpusHanue 3acnyr KomntoHa

B 1927 r. KOMIITOH ele He JAOoTa/bIBAJICI O BO3MOXK-
HOM TpuCyxkjeHun emy Hob6eneBCKOU NpeMHuH.
24-29 okra6pa cocrosaca Iareiii ConbBEEBCKUN
KOHI'DECC 110 TeME «DIEKTPOHBI U (POTOHBI>, KOTOPAL
6bL1a 11 (PU3UKOB TOT'O BPEMEHU OJJHOM U3 AKTyaJlb-
HBIX U K TOMY K€ HEJIETKUX HAYYHBIX IIPOOIEM.
Hauasca koHrpecc ¢ goknanos V.JI.bparra o6 or-
paXEHUU PEHTTCHOBCKUX Jydeld u A.KomnroHa
O PACXOX/JCHUU 3KCIIEPUMEHTA C TEOPUEH BJIEKTPO-
MATrHATHOI'O U3/1y4€HUA (C JOIIOTHEHUAMU BBICTYIIN -
na M.Cknonosckasa-Kiopn). 32 HUMHA TOCIENOBAT J10-
xnan JI.pe bponna «HoBag JMHAMUKA KBAHTOB», 4 TAK-
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A.KomnTtoH (Bo BTOpoM psfy WwecToil cnesa) Ha 5-m ConbBeeBCKOM KOHrpecce B 1927 T.

ke coobmeHuss M.bopna, B.Ieiizenbepra u 9.1Ipé-
JUHrepa 06 yCrnexax U COXPAHUBIIMXCA TPYLHOCTAX
B OPMYJIUPOBKE KBAHTOBOI TCOPUHU.

Bce atu roapl KOMOTOH HE TONBKO HPOBOAUI
CBOU 3KCIEPUMEHTAIBHBIE UCCIEJLOBAHU, YCIEITHO
34KOHYEHHBIE UM C BBIJAIOIMUMCA PE3YIBTATOM,
HO M AKTUBHO 3HAKOMMJ C HUMHU KAK AMEPUKAHCKUX
KOJUJIET, TAK U 3aPYOEXKHBIX, OTCTAUBAA JJOOBITYIO UM
HAYYHYIO MCTUHY B NPUCYIIEH €My 3HEPTUYHOU
u ocrpou manepe. YHupepcurersl CIIA, Kananabl
(Topounro), HWramuu (Komo), Bensrum (Bploc-
CEJIb) — TAKOBBI MECTA, I'/IE OH MPOCBEIAJI IYOIHKY,
y6exKAas1 €€ B TOM, UTO (DOTOHBI TAK K€ PEAJIbHBI, KAK
BOJIHBI CBETA.

B m3y4eHUM KBAHTOBBIX CBONCTB PEHTTEHOBCKHUX
ayyeit KOMITOH HU PA3y HE YIOMAHYJI PAOOTH DIH-
MITENHA, B TO BPEMSA KaK TOT, IPU3HAB €TI0 OIBITHL, YK€
B 1923 1. cpean 10 HOMUHAHTOB Ha HOOGENEBCKYIO
npemuio Haspan U Komnrona. CBOM pEKOMEHIAIIUNA
10 €r0 KaHJAUJAType DHHIITENH NPEJI0XKUI 3aTEM
B 1925 1. 1 HakoHel 27 ceHTabpsa 1927 I. B KpaTKOU
3aIUCKE C POPMYIUPOBKOIL: .30 omKrpbimue dPper-
ma Komnmona, na3eaniozo 8 e20 4ecms, KOmopulil
ABAACMNCA BANICHOLL 6eX0LL Hd NYMU K NO3HAHUIO NPU-
poovL uznyuenus [6, c.485].

®oto b.Koynpu

B 1927 r. Komnron 6b11 ygoctoen HobeneBckor
npemMuu «3a OTKpbITUE 3(P@PEKTA, HAZBAHHOIO €0
nMeHeM». OH pas3jennl ee C aAHITIUUCKUM (PU3UKOM
BuiabCOHOM, KOTOPBIA IOAYYUI €€ «3d METOJ BU3Y-
ATBHOTO OOHAPYXKEHUS TPAEKTOPUI JIEKTPUIECKU
3APSKEHHBIX YACTHUIL ¢ TIOMOMIBIO KOHAEHCAIIUU I1a-
pa». Tem caMbIM BUIBCOH BHOBb 3KCIIEPUMEHTAIBHO
MIOATBEPANII KAK PE3YALTATHL Uccuenosanuu I[1.M.bis-
kerra, M.JKommo-Kiopu, JL.ManTHep, [1.B.Cko6enbLbi-
Ha U Jp., TAK U, B OUEPEAHON pa3, paboT KomMnToHa
C €r0 COTPYAHUKAMU. B cBOEHN HOOENEBCKON JTEKIIUU
«PeHTreHoBCKHE JIydH KAK pasjes ONTUKKW» KOMITOH
B UTOT€E NMOJYEPKHET: TaKum 00pa3om, u3yuds penm-
2eHOBCKUe NYUU KAK ONMU4ecKoe A6neHue, Mol Hd-
UL, HINO UM CEOULCIMBENHHbL 6Ce OMAUYUNMECALHbLE XA -
paxmepucmuru céema. B mo e epema mo. 0OHapy-
HCUNU, HIMO UX MAKHCE HEOOXOOUMO CHUMAIMNDL Ha-
npasrennvim NOMOKOM KEAHMOE. Dmu UMeneHus
3AK0H08 ONMUKU 8 CILYUAe UX NPUMEHEeHU K Denim2e-
HOBCKUM JYHUaAM 6 OON6ULOLL CIMeneHu npueet K He-
oasmnemy nepecmompy meopuu Cmpoenus amomd
u paouavuu [7, c.443-444].

[Ipu3HaHuE MUPOBBIM COOOMIECTBOM (PU3UKOB
apdekra KOMITOHA CTAMO BAKHBIM CTUMYJIOM /IS
JAJIBHENIIETO PA3BUTUA KBAHTOBON MEXAHUKU U yC-
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MEMHOTO MATEMATUYECKOTO TOJI-
KOBaHMS KBAHTOBOI TEOPUH B Iie-
jaoM. Ilo ero maTpuoTHYECKOMY
BBICKA3BIBAHUIO, IPOJETAHHBIE UM
U €ro KOJUIETAMU OIBITHL ObLIU
nepeviMuU IKCNePUMenmamiL, Ko-
mopuie danu, no rKpainet mepe,
pusuxam 6 Coedunenuuvix Lma-
max, yéepennocms 6 (pyHoamer-
ManvHol Cnpaseosusocmu Kear-
moeoil meopuu [3,c.404]. B 1927 1.
y4eHOI'0 n30panu B uneHsl Hanuo-
HQJIbHON aKageMuu Hayk CIIA
Cras tperpum B CIIA nHOGE-
JIEBCKUM JIAyPEATOM IO (PU3HUKE,
KoMITOH OCTaBaJICA OCTOPOXKHBIM
B TOJKOBAHUU JJOOBITOTO UM pe-
3ynbprard. TeM He MEHee, BeAylue
¢pusuku B.Ilaynu, I1.Opendecr,
X.AJIopeHL, U Ap. HOJTOXUTEIBHO
BOCIIPUHUMAIN 3HAYeHUE 3PPek-
Ta KOMIITOHA /i1 HAYKW U AKTHB-
HO NPUMEHANIN €T0 B PEIEHUU
CBOMX HAYYHBIX 3a/a4. COTIaCcuM-
¢ ¢ M JZKEMMEPOM B TOM, 4TO 0.5
ymeepucoernus KeamnmoeoLx 603-
spenuil na usnywenue Komnmon
coenasn me Menbwuie, uem Cmo Jem
Ha3ao Ppenens 014 Ymeepiucoenus
KAACCUHeCKOLL 8011060 MeopulL
ceema [1, c.160]. /

Kax Bugum, u ¢$orosapdexr,
u 3¢pdpexkr Komnrona — 310 TU-
MUYHO KBAHTOBBIE SIBJIEHUS, HE J10-
MYCKAIOMUE KIACCUYECKON TPaAK-
TOBKH M IIOTOMY OYEHDb CKOPO HAIIEJMINE CAMOE MIN-
pOKOE IIPUMEHEHUE B KBAHTOBON (pusuke. CerojHs
NOHATUE KOMNIMOHOBCKAA OAUHA TPUMEHIETCSA
K IPOTOHY, HEUTPOHY U IPYTUM 3JIE€MEHTAPHBIM 4aC-
THULAM. B TaKUX C/ydasx B BBIPAKEHUE I JIJIMHBI
BosHbl Kommrona (A = h/m.c = 3.86x107"! cm), Ha3bI-
BAE€MON CETOAHA NPUBCOCHHOU KOMNIMOHOECKOU
OAUNOLL 0N INeKMPOHA, B3AMEH €TO MACCHI HAM CJIe-
JYET MOCTaBUTb MaCCy COOTBETCTBYIOIIECH 31€MEH-
TAPHOU YACTULLBL.

OTKpBITh 3PPEKT KBAHTOBOrO paccesHus Kom-
NITOHY MO3BOJUIN CIEAYIOMUE TPUIUHBL. OH HCKYC-
HO BJI4JI€]l METOJAUKON IKCHEPUMEHTA C PEHTTEHOB-
CKHMMHM Jy4aMu. Pazbupainca B TEOPUU U YyIAYHO €€
CO3/1a1. BblJI 3HAKOM C KBAHTOBOHU TEOpPUEH U3iyue-
HUSA U TEIIOEMKOCTH. U, 4TO HE MEHEE BAXKHO B Ha-
yKe, 061afan peJKON HE3aBUCHUMOCTBIO MBIMIJIEHUA
M TOM THOKOCTBIO yMa, KOTOPAs IO3BOJINIA €My OTKA-
3BIBATBCS OT COOCTBEHHBIX OMIMOOYHBIX THIIOTE3
n npeaybexjeHuil ¢ 60JbIIEH JErKOCTBIO, YEM 3TO
Jle7anyu He MEHee U3BECTHhIE (PUBUKH [5].

Orxkpoitue ag@exra KoMnrona nmosiausaao Ha €ero
JaJbHENIIEE ONBITHOE U TEOPETUUECKOE OOOCHOBA-
HHME, HA U3YYEHHUE YK€ UHBIX fABIEHUN. [locnennee
CBSI3AHO C UMEHEM MHJUICKOTO (pusuka Y.B.PamaHa.

A.KomntoH, B.leiizeHbepr, M.A.M.Aupak, P.Munnuken, ®.Xyug u ap. Yukaro, 1929 r.

®oto .. XyHA

OH BHAYaJ1€ COMHEBAICA B MUCTUHHOCTHU KOMIITOH-
3¢pdeKTa, HO IO MEPE NIPOBEAEHUS UCCIEJOBAHUN 110
KOMOMHAIIMOHHOMY PACCESIHUIO MIPHUIIET K BBIBOLY,
BBICKA3aHHOMY MM HpH nojydeHuu HobeneBckoit
npemuu B 1930 I.: ©3y4aeMO€ UM ABJIECHUE paKmuue-
cKu ecmo ananoz sgpgpexma Komnmona 7, c.494).

B ocmbicienun addexra KoMnToHa NPUHSAIHN
Y4aCTHUE U JPYIUE ydeHblE. ETO KBAHTOBYIO TEOPUIO
npeanoxui B 1926 r. IT1LAM.Jlupak (8 CCCP o Heit y3-
Hanmu B 1927 1. U3 nepeBeJEHHON HA PYCCKUI A3BIK
€ro KHuru «OCHOBAHUA HOBON KBAHTOBOI MEXAHMU-
Ku»). CBO€ TOJIKOBAHUE HA OCHOBE BOJIHOBOU M€Xa-
Hukd B 1927 1. pan D.Ipénunrep [8], a B 1928 T.
O.Kueitn n V.HumuHa BeIBEIU (POPMYJTYy KOMITOHOB-
CKOTO paccesiHus (POTOHOB CBOOOJHBIMU 3JIEKTPO-
HaMH. DTa GopMyIa BCKOpPe 6bUIA NOATBEPKIEHA HA
onelTax. CTPOTUI BBIBOJ OBLI moaydeH B 1930T.
u N.E.Tammowm [9].

[To 6onpmomMy cueTy 3aciayra Komnrona nepejy Ha-
YKOW BUJUTCA B TOM, UTO €I'0 UCCAEAOBAHMUA IO OOHA-
PYKEHUIO KBAHTOB PEHTTEHOBCKUX JIydeH NpPUBEIU
B KOHEUHOM CUETE K IPU3HAHUIO MUPOBBIM COOHIIE-
CTBOM YUEHBIX KOPNYCKYIAPHO-BOJHOBOTO JYaIU3Ma
nsnydenus. Toraa e ge bpoib NpeaIoXuI THIOTe-
3y O KOPIIyCKY/JIAPHO-BOJHOBOM JYaJIU3ME [T BeElle-

IDIPUPOITA » Ne9 « 2017

”éo;v 2 vnawedg(



}gif.’emeua e g

MUCTOPUSA HAYKU. DUSUKA

A.KomnToH B 1933 r. BMecTe ¢ monopbim J1.Y.AnBapecom, ¢ Ko-
TOpbIM OH paboTan nMo nporpamme KOCMUYECKUX Jyyeil B Yu-
Karckom yHusepcutete. B 1968 r. AnbBapec 6bii YALOCTOEH
Hobenesckoit npeMnn 3a OTKpbITUE PE30HAHCOB — KOPOTKO-
KUBYIUNX HECTAOMNbHBIX YaCTUL.

cTBa. B mrore o6a OTKpBITHUA OOECIEUUIN IPOPHIB
B [IOHUMAHUU KBAHTOBOT'O MUPA.

B panpueitneM noucku KomnroHa 6bulM Hanpas-
JIEHBI HA UCCAELOBAHUA PACIPENETIEHU JJIEKTPOHOB
B ATOMaX. ®Ta paboTa, BMECTE C UCCIENOBAHUEM
K.Cur6ana 1o u3MepeHNnIo SHEPTUNA PEHTTEHOBCKUX
JIy4ei, Jieraa B OCHOBY TEOPUM CTPOEHUA ATOMA.
KOMIITOH M3y4dasl ABIEHUE IIOJTHOT'O BHYTPEHHET'O OT-
paXXeHUSA PEHTICHOBCKUX JIy4€ll U YCOBEPUICHCTBO-
BaJI METOJ, U3MEPEHUS UX JIMHBI BOJHBI, BHEC BKJIA]
B MOHUMAHHUE MATHUTHBIX CBONCTB (DEPPOMATHHUT-
HBIX MATEPUAJIOB, U NIPEKIE BCETO XKENE3Q.

Cnop o npUpoAe KOCMUYECKUX Jlyuen

B3anMOCBA3b raMMa-Iyden U 3JIEKTPOHOB B KOCMUYE-
CKHUX JIy4ax — npumep gercrsusd apdexra Komnrona.
[To3TOMY YY4EHBIH, JOTAbIBASACH OO 3TOM U OIIUPASACH
Ha BbIBOJBL [Ixk.Knesd 06 M3MEHEHUU MHTCHCUBHOCTHU
KOCMMYECKUX JIYUEH B 3aBUCUMOCTHU OT reorpadudue-
CKOY IHUPOTHI (IIOJydeHHbIE UM B 1927 1.), 3aunrepe-
cosajca umu. Kerary, B Te ke 1922-1928 r1. pemenu-
€M 3TOM NPO6IEMBI 3aHANCA MIITHKeH. Ero omu604-

HBII BBIBOJI, YTO KOCMUYECKOE U3JIyYEHHUE COCTOUT U3
(pOoTOHOB, MOPOAUT JUCKYCCHIO ¢ KOMNITOHOM, 3aMe-
THUBIIUM, YTO, COIVIACHO AKCIEPUMEHTAM, YACTb U3NY-
YEHHUA COCTOUT U3 3aPSKEHHBIX YACTUL], TOITOMY
OHM OYYyT OTKIOHATBHCA B MATHUTHOM IIOJIE 3€MJIU
TaK, YTO UHTEHCUBHOCTD HA TONIOCAX OKAKETCH OOb-
1I€, YEM Ha 3KBATOPE. DTOT WMUPOTHHIHN 3P pekT Kom-
ITOH HabmoAal B 1931-1932 IT. B XOA€ IPOBEACHUA
MACHITAOHBIX 3KCIEJUIIUN B JIECATKAX PA3HBIX MECT
3€MHOTO Mapa.

Hrak, KoMmnTon HesaBucumo otT Kinesa o6Hapyxul
MUPOTHBIN 3PPEKT KOCMUUECKUX JTYYEH U HATUYUE
B HUX 34PAKEHHBIX 4yacThdeK. [Tozanee oH eme pas
YTOUHWIL: Mol Hauiau, wimo Kocmuseckue Jyuu uoym
K HAM 04NeK0 U3-3a NPeoenos 3emMHotl ammocgepul
U Ha OONBUUX BbLCOMAX OHU 00NA0AIOM ) MAZHUM-
HbLX 110JIT0C08 60 MHO20 PA3 OONbULCLL UHIMEHCUBHOC-
moio, wem O0KOJLO IKEAmopd. Imo eceniem yeeper-
HOCMb 68 MOM, 4O OHU COCIMOAM 2AAEHbIM 00PA3OM
u3 anexmpunecku 3apaxcennox wacmuy, [10, ¢.567].

[Tocsie 31010 MUIIJIMKEH C COTPYAHUKAMUA B 1933 1.
MIPOBEJ U3BMEPEHUS Hd CAMOJIETAX U COTTIACUIICS C TEM,
YTO IMUPOTHBIN 3(P@PEKT PEATBHO CYMIECTBYET H, CIIE-
JOBATENIBHO, ONPEJENEHHAA YaCTh KOCMUYECKOTO U3-
JIY4EHUS UMECT KOPIYCKYISAPHYIO IpUupoay. Takum 06-
Pa30M, UIMBIIAACA HECKONBKO JIET AUCKYCCHUA IBYX
Ho6eneBCcKUX J1aypeaToB 3aKOHUYMIACh IOOEL0N
44-nerHero KoMmToHa U MOpakeHUEM O8-ICTHETO
MUIIUKEHA, CTABIIETO B 3TOT PA3 MJIEHHUKOM 3aBUCHU-
MOCTH BOCIIPUATHUA CBOETO MIPEKHETO OIBITA.

ITo cnoam U.B.JlopmaH, korja B 1936 1. KommToH
xomen npoooaNums OuUcKyccuro, Muanruiern npeoo-
cmepez ezo npomue 3mozo, CnPpaseosuso CHumdsl,
umo «nyoauKad.. oyoem nabaoams 3a Hel, Kax 3da
cobauveri cxeamioil mexncoy 08YMA HOOENeECKUMU
aaypeamamit, a 3mo HUKoOM) He nomoxcems. C 3mum
coobpaxnceruem Komnmou, KOHEUHO, He M02 He CO-
enacumocs. B npucymemeuu céudemeneil Muiiruxen
u Komnmon noxcanu opye opyzy pyxu u 60300H08UNU
npepearntvie Ha OLUMELbHOC BDeMSA JUHHbLEe OMHO-
wenun [11, c.126].

KOMIITOH BBICOKO II¢HUJI MWJIIMKEHA, HO B JO-
KJIa/ie, TPOYUTAaHHOM UM 1 sHBaps 1936 1. HA 06b-
€JMHEHHON CeCCUU AMEPHUKAHCKOIO (DU3UUECKOTO
ob6mecTBa U CEeKIUM «B» AMEPUKAHCKON aCcCOIMa-
LUN IS COAEHUCTBUA YCIIEXAaM HAYKH, OH 3aMETHI,
4TO COONAZHUMENbHOE Npeononowcerue Muarrurxena
0 C6A3U B03HUKHOBEHUS KOCMUHECKUX, JIYUell ¢ NPOo-
ucxogxcoenuem Bcenennol oxasanocs 3Pgdexmus-
HBIM 1O CIMUMYUDP O8AHUIO 2DOMAON020 KOAUYUECEA
UCCRe008anull u 0CMAasua0 WUPOKO pacnpocmpa-
HeHMHYI0 HA0eN0Y Ha MO, MO, eCl MbL Y3HACM, KAK
BO3HUKATON KOCMUYCCKUE JLYYULU, MbL CMONCEM NPOYU-
mamo 6 IMoM OPesHII UCMOPUIO Hauleli 6Ceer-
noti [10, ¢.567]. B TOM e AOKIa/iC OH MOJYCPKHYI:
Haw amnanu3 cocmasa KOCMUHeckKux ayueti npoosu-
eaemcs énepeo. Ux Kocmuueckoe mecmo npoucxoixnc-
0eHus, XOms, 603MOICHO, U He YCIMAHO6eHO, MeM He
menee Kaxcemcs menepo 60see onpeoeneHnbiMm, Hem
pansuie [10, c.583].
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NU3yueHue adpdekra KomntoHa B Poccum

B Poccuu a¢pdpexr KoMnroHna Ccraau u3ydarb Cpasy xe
1ocJie €ro OTKpeITUs. B 1923 1. atM 3aHsicst CKOOEb-
LIbIH. BOT 4TO OH NMUIIET B CBOMX BOCIOMHUHAHUAX:
A navwan uzyuenue eamma-usnyuenusn (a 3amem u Koc-
MUMECKO20 U3LYHenus) 6 konye 1923 2..noo 6ausruem
B6L0AIOUC2OCA OMKPLINUL 020 BDeMenU — OMKpDbL-
mus apppexma Komnmona u 8 pesynrsmame YoauHoll
Mmoetl uoeu — UCCreo08ams NeKmpons. Omoauy 2am-
MaA-u3nyuenus 6 xamepe Bunvcona [12, c.12].

[ BBIABIEHUA 3aKOHOMEPHOCTEU INPU paccCes-
HHUU KECTKUX I'AMMA-JIy4ed U KOJUYECTBEHHOTO U3Y-

Mmu. Cpejii HUX, IO €T0 CI0BAM, ..Unmepecree 0py2ux
ovL1, noxcanyii, Apmyp Komnmon, nobenesckuii naype-
am. Ho nawu 6ecedvi nouemy-mo HOCULU Xapaxmep
3a2a00K Ha HayuHble membl. [IOMHUMCA, CUNBHO CKa-
3618ANUCH ) He20 peauzuo3nbie momusst [14, ¢.92]. Co-
CTOABIIUICA JUCIYT MEXAY HUMHU OBLT JUIMTEIbHBIM

1 CO CTOPOHBL KoMirroHa BeCbMa M BECbMA AKTUBHBIM. (Q

KOMITOH NPUAEPKUBAICT NPOTECTAHTCKOU BeE-
pbl, BAMABIIEH HA XapaKTep €ro nosejpeHus. Llensix
15 ner OH BO3INIABIAT MHUCCUOHEPCKOE JABUXKEHUE,
y4aCTBOBAI B paboTe HannoHanpHOM KOH(MEPEHIUN
XPUCTUAH U UYJEEB. DTO HE MEMAIO €My OECIPHUCT-
PaCTHO 3aHUMATHCS HAYYHOU AEATEIbHOCTBIO.

yeHusa 3Q@PEeKTa ¥ KOCMUYECKUX aydein CKOOGENbIbIH ;
IOMECTUJI Kamepy Bunbcona B Maruutaoe noje. On 6
M3y4all yIII0BOE PACIPEEICHUE JICKTPOHOB OT/A4H,

NPOBEJSA MPOBEPKY HANMHUYUA HUMIIYIbCA Y (POTOHA,
BOCCTAHOBUJI KOPIYCKYJIAPHYIO KAPTUHY B3aUMOJEN-
CTBUSA KBAHTA U 3JIEKTPOHA KAK YIPYro€ CTOJKHOBE-
HUE PEIATUBUCTCKUX YACTHILL

Hecaruneruem panee, ¢ 1907 no 1913 r.,, uccueno-
BaHuAMHU poToaddexra 3anumanca A.®.Nodoe. dtu
HUCCNENOBAHUSA, COCTABUBIINE COJIEPKAHUE €TO MATU-
CTEPCKON AMCCEPTALNU, NPUMEYATENbHBI TOYHBIMU
U3MEPEHUAMU 3aPAJA IEKTPOHA U IKCIIEPUMEH-
TAJIBHBIM JIOKA34TE€IbCTBOM KBAHTOBOI MPUPOJBL (PO-
Toa(pdexra. Paborel Modpde u CxobenbIbIHA U €TI0
YYEHUKOB COBIAJIU C PaOOTAMU AMEPUKAHCKUX (DU-
3UKOB Mujuinkena u Kommnrona.

B 1936 1, KOT/1a YK€ HE OCTaBANTOCh COMHEHHI B pe-
3yapraTax KOMITOH4, MOATBEPAMBIINX BBHIIIOJHEHUE
332KOHOB COXPAHEHUS SHEPTUU U UMIYJIbCA B MHUKPO-
Mupe, ero coTpyaHuk PIIIeHKIaH] IPOBET 3KCIEPU-
MEHTEI, AKOOBl ONPOBEPraBIIME 3TU BBIBOABL B TOM
ke rony AM.Annxanos, AV Anuxanean n JLAApuu-
MOBHUY IMOCTABUJIHA 3KCIEPUMEHT

BoeHHble roabl Ho6eneBcKoro naypeara A\

C 1941 r. KOMITOH CTaJ1 JCKAHOM OTZENEHUs (pu3nde-
CKMX HayK YMKarckoro ynusepcurera. Torma xe, Bo-
[IPEKM IMPEXHEH HAYYHOM TeMaTuke KoMmmroHa, emy,
KdK U3BECTHOMY YYCHOMY, U €r'O I'PYIIE MOPYyYUIN
MOATOTOBUTDL JJIA NPE3UAEHTA Py3Benbra OOBEKTUB-
HBII U JJOCTYIHBIN Uil TIOHUMAHUA 0030p IO ATOM-
HOI IIpo6eMe, YOEK/AAI0MUNI B €€ AKTYaJIbHOCTH.
3arem KoMnrona nzbpanu riaiaso komurera Ha-
LMOHAIbHON AKAZEMUM HAYK JJI U3YYEHUA YCIOBUM
NPUMEHEHUS ATOMHOM 3Heprun. B 1942 1. on Bo3-
IJIABWJI METATYyPIUYECKyIO 1a60OPATOPHUIO, B HEE OH
BBEJI M3BECTHBIX yueHbIX: D.Jloypenca, 3.0depmu,
P.Onnenrermepa, xx.Yuiepa U OPOSBUBIIYVIO CeOA
MOJIOAEXb. C HUMU OH 3d4HAJICA CO3/JAHUEM IIEPBOTO
B MHUpE AIEPHOIO PEAKTOpA, 3amylieHHoro depmu
2 nekabpsa 1942 1.
371€eCh NPOoABUI ce6s TananT KoMITOHA NPOBEPATH
KOMIIETEHTHOCTb B PEMIEHUU ATOMHON NPOOGIEMBI
y COTPYAHHUKOB, YOECKIaTh UX,

10 JOKA34TENbCTBY CIIPABE/IMBOC-
TU 3TUX 3aKOHOB NPU aHHUTHUIIA-
UM 3JEKTPOHA U MO3UTPOHA,
B OYEPE/IHOM Pa3 MOATBEP/UB Mpa-
BOTYy KoMnToHa.

B cpene coBeTckux (pU3UKOB
ob6cyxieHus 3HaYeHUA 3P dexra
KoMmritona a1 JaJbHENIIEro pas-
BUTUSL KBAHTOBOHU ONTUKHA HAYa-
JIUCb CPa3y XK€ MOCIE €TI0 OTKPBHI-
THA W TPOJOUKAINCE 10 1936T,
KOIJJa IpPOIIA CeCCUsl AKaJeMUU
Hayk CCCP, MOCBAIICHHAS OTYETY
BEAYINUX (PU3UYECKUX HHCTUTYTOB
CTpaHbL B pazHoe BpeMs B JUCKYC-
cuax ydacrsoBanu J.A.POXaHCKUI,
AN.Dpenkens, A.O.Nodde, C1.Ba-
BWIOB, /I.B.CKOGEBIBIH U 1., UTOT
uM noses O.B.IInoabCKUM B CBO-
€l CTAThEN «DKCIEePUMEHTANbHAA
poBepKa (POTOHHOU TEOPUU paC-

CTOJIb PA3HBIX IIO B3IJIALAM Ha €€
HCCIIEZIOBAHUE, B HEOOXOAUMOCTHU
pemars MOCTABICHHYIO UM 3a/a-
4y TaK, KaK OH CYHUTAJ LIEIeCO06-
pasubiM. Tak, npurnacus K cebe
B rpynny ®epMu U BHICAYIIAB €T0O
COOOPAKEHUA O KPUTUUECKOM MaAC-
Ce JUIA EMHOM peakuuu, Komnron
HE MOJIEHWICA HAa CBOUX PaCyeTax
MPOBEPUTD BBIBOJBI UTATbIHCKOIO
YUEHOTO U yOEAUTHCA B UX UCTUH-
nocru [15, ¢.92].

Ho un mocne 1945 r. on He cMOT
paccTaThCA C ATOMHOU TEMATUKOI.
ITpu BoennoM munucrepcrse CIIA
OB OPTAHU30BAH BpeMEHHDII KO-
MUTET JUI PEKOMEHAAIUNA TIPABU-
TEJIbCTBY IO ATOMHOM IPOOJIEME.
ITpy HEM CO3[aHA KOMUCCHUA IKC-
NIEPTOB U3 YYCHBIX, B KOTOPYIO BO-
iy Te xe Komnron, JIoypenc, On-

ceaHus» [13].
IMocerus B 1926—1927 rr. CIIIA,
HNodde noznakommics ¢ pusuka-

A.0.Nodce, koTopeiit B 1913 r. nposen
paboTbl N0 U3MEPEHNIO 3apAfia INEKTPOHA.
®oto u3 apxusa «lpupoasi»

nenrenmep u Pepmu. Ho He oHu
pemaa BOIPOC O NPUMEHEHUU
ATOMHOTO OPYXHA U O MOCIEAYIO-

IDIPUPOITA » Ne9 « 2017

93




MUCTOPUSA HAYKU. DUSUKA

é;&emeua e g

HacTynusmue MUpHBIE BpEME-
Ha U3MEHAT IICUXOJOTHUIO U TOBE-
JI€HHE MHOTHUX Y4YE€HBIX OTHOCH-
TEIBHO ATOMHOI'O OpYXHA NpU
pemeHun npoodaeM yCTPOUCTBA
mupa. B 1955 1. mox MariHayCKUM
3aaBieHueM* naypearos Hob6enes-
CKOHU IpEMHUU CpeAu 52 IMNOAIU-
CABIINUX €ro O6yAeT CTOATh U MOJ-
nuch Komnrona.

ByAHW MUpPHOTO BpeMeHH

C OKOHuaHHEM BOUHBI KoMHTOH
OpraHu3oBal B YMKAICKOM YHHU-
BEPCUTETE WMHCTUTYTHl AJEPHOIN
(pusukn, pasjuoONOIOTUN U H3Y-
YEHHUA METAIIOB. 53-JIETHEMY yue-

[1.B.CkobenblblH BO3/IE YCTAHOBKM A1 UCCNEA0BAHMS KOMNTOH-3(deKTa B 1924 .
®oTo u3 apxusa Pusnyeckoro uHcTuTyTa UMenn MN.H.Jle6enesa PAH.

Jinpepsl npoekTa S-1, ob6cykaatoLMe BO3MOXKHOCTb COOPYKEHNA LMKIOTPOHa B bep-

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

no Hayke npu npesugente ®.[1.Py3senste, Ixk.b.Konctant, K.KomntoH u A.Jlymuc.
®oTo u3 apxusa MuHuctepctaa aHepretuku CLIA

HeH TpareJuu Cyabosl XupocuMsl U Haracaku. Ha Tot
MOMEHT TaKOBa 6buIa Bosd IleHTarona. Co BpeMeHU
opraHu3auud MaHX3TTEHCKOro mnpoekra KoMnron
PYKOBOJMJI CTPOUTENBCTBOM HanuoHanpHOI 1a60pa-
Topuu OK-Pusk. [Togo6HO 60JIBIINHCTBY YUEHBIX, pe-
HIABUIMX I CE0S MOPAIbHYIO NIPOOGJIEMY — UCIIOJb-
30BATh WiK HeT (npotus 6wuM k. ®pank, I.Cubopr,
JL.Cuunnaps u Ap.) aTOMHYIO 60M6OY B BOEHHBIX 11X,
Komnron, kak u Onnenrenmep, Jloypenc u Pepmu,
PEKOMEH/IOBAT IPUMEHUTD €€ IPOTUB ATOHUM.

HOM OBLIO INPEMJIOKEHO BO3IJIA-
BUTb YHUBEPCUTET BammHrTroHa
B Cenr-Jlyuce (mrar Muccypu).
DTO 03HAYAJIO MPEKPAIEHHUE COO-
CTBEHHBIX MCCIENOBAHUN, C YEM
Komnron cmupuicsd. Ero pemenue
ObIO OOYCJIIOBIEHO M MHOI'OJIET-
HUMHU HaTPYy3KaMHU B HAYKE.

[TposiBUB Ce6s1 paHEE MPEKPAC-
HBIM OPraHU3ATOPOM, OH COIJIa-
CUICA 34HATb 3TY JOJIKHOCTD.
JIump B 1954 1. KoMnToH yHjaer
C IIOCTA KaHIUIEpa YHUBEPCHUTETA,
HO OCTaHeTcd B HeM o 1961 1. mmo-
YEeTHBIM NpodeccopoM (PU3UKH,
NPENOJaBAHUE KOTOPOTIO BCETAA
LIEHWIOCH BBICOKO. OJJHOBPEMEH-
HO OH paboran B BycTrepckoM KO-
nepxe u KanudopHUItCKOM yHHU-
BEPCHUTETE.

KOMIITOH aKTUBHO Y44CTBOBAJ
B HAy4YHOM KuU3HU KakK B CHIA, Tax
u 32 py6exom: HA CONbBEEBCKOM
KoHrpecce B 1927 1, Ha KOoH(e-
pennuu B Komo (rge bop nposos-
[JIaCUJ1 NPUHIUIN JOMOJHUTEND-
HOCTH), HA MEXKAYHAPOJHOM KOH-
rpecce no siepHou ¢pusuke B Pu-
Me B 1931 1. (TaMm 0O6CYyXAa1aCh
1 (pu3nKa KOCMUYECKUX JIyUEH,
IIO3TOMY Ha HEM INPUCYTCTBOBATHU
A.Komnron, PMumtukes u b.Poccu), a B 1934 1. — Ha
MexayHapoaHOU KOH(pepeHuuu B JIOHAOHE (B A€ep-
HOW CEKIIMN) U T.JI.

[Tpm xusnn KOMIITOHA BBIIIINA €TI0 KHUTH: «PenT-
TEHOBCKHUE JIYUYU U AMEKTPOHBD> (1926); «PEHTTEHOB-

* MaitHay — «OCTPOB IIBETOB> — TPETHIA 110 BETUYUHE OCTPOB B aK-
BaTopuu bogenckoro o3epa B [epmanun. B 1955 1. 10 MHULIUATUBE
O.XaHa CTa1 MECTOM HOANNUCAHUS JEKIAPALIH, IPEAYIIPEKIAIOMIEIH
06 OITACHOCTH IPUMEHEHNS Y PACTIPOCTPAHEHUS IEPHOT'O OPYAKHUSL

24
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CKHE Jy4Hd, TEOPHUA U dKcHmepumMeHT» (1935) B coas-
tTopcTBe ¢ CKAMCOHOM; «3HAYEHNE HAYKH I Ye-
noseka» (1940); «Poxagenue aTOMHOI 3HEPIUU U €€
I'YMaHUTApHOE 3HaueHue» (1949); «Iloncku aTOMHOM
sueprum» (1956). B 1973 1., yxe nocie cmeptu Kom-
IITOHA, OBUIN U3/laHBI €0 «HayuHble cTaThU. X-I1y4u
U IPYIU€ UCCIENOBAHUA.

[To o6meMy NPU3HAHUIO HAYYHAd U MHXXEHEPHAA
neaTeabHOCTh B CIIIA BO MHOTOM 00513aHA KOMIIETEHT-
HBIM U BECbMA IIOJIE3HBIM KOHCYAbranuam Kommnrona
KaK OPTraHU34TOPA [EJI0TO PALA HAYYHBIX U MHKEHEP-
HBIX MCCJIEJJOBATENbCKUX J1A60PATOPUN U CAMOM JIes-
TEJbHOCTH HECKOJIBKUX KOMUTETOB HAYKU.

UTorm muHyBwux gHeN

Hayunble joctmkeHns KOMIITOHA 6bUIM OTMEYEHBI HE
TOJbKO HOGeneBCcKom npemueii. B 3HaK IpU3HAHUS €T0
3aCAyT B ONTHUKE M KBAHTOBON MEXAHUKE €MY ObUIN
NPUCYKAEHBL: TpeMusa Pym@opaa AMEpUKAHCKON aKa-
JEMUU UCKYCCTB U HayK (1927), meganp Paguonoruue-
ckoro obmectsa CesepHont AMepuku (1928), megann
Marreydun UTANbAHCKON HannmoHANbHOU AKAZEMHUU
HayKk (1930), meganp u npemust [yrpu 6pUTAHCKOTO
Hucruryra gusuku (1935), megans Xpio3a JIoHAOH-
CKOTo KOoponesckoro ob6mectsa (1940), mepanb Ppan-
KJIMHA aMepUuKanckoro Mucruryra @panxinna (1940),
npemus naMaTu Puxrmarepa AMEpUKaHCKON aCCOLU-
auuu yunrene gusnku (1941), BamuHIrronckas npe-
muda (1945) u gpyrue Harpajbl aKa[EMUA HAYK MUPA.
B 1946-1948 rr. Kommron 6601 wieHoM KoMuccuu mo
BBICIIEMY OOpa30oBaHuIO Npu npesugeHTe CIIA.
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MUPOBOU HAYKOI U AMEPUKAHCKUM OOIIECTBOM, y4e-
HBIIT YMUPOTBOPEHHO HACHAXKAAICA CEMEMNHON KU3-
HbIO, OJTATONIONYYUEM JETEN U POJCTBEHHUKOB.

BrnpoueMm, M cTapmime 4YJI€HBl CEMBM APTypa,
33 UCKJIIOYEHUEM CECTPBHI M3apu, B CBOECH KU3HU [JO-
6unnce Hemanoro. Ero crapmuit 6pat Kapn Teitnop
(1887-1954) cran KpynHbIM (U3UKOM, CIEIHAINC-
TOM IO KPUCTAJIIAM, PEHTTEHOCTPYKTYPHOMY AHAJIH-
3y u poroadpdexry. CpeHUH, YUICOH MapTUHAENHT
(1890-1967), 6bu1 U3BECTEH B HKOHOMHUKE. Bce Tpu
6para ¢ YCIIEXOM BO3IVIABJISIN AMEPUKAHCKUE BY3HL.
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KaJbHON CHOCOOHOCTBIO YBJIEKATh HAYKOM KOJIIET
U YYEHUKOB. VUEHBIM CKOHUancs 15 mapra 1962 r.
(Ha 70-M rojly JKM3HH) OT KPOBOM3JIUAHHUA B MO3I
B r.bepxnu (mwrar Kanudopuusd).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 II 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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