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[IpeacraBiieHsl pesyIbTaThl CEANMEHTOJOIMYECKOTO aHAIN3a JOHHLIX OTJI0KeHul VBakuHoii aryHsl,
PacIoNoKEHHOIT Ha 10)KHOM Oepery BhIKOBCKOTO 1OJIyOCTPOBa B I0TO-BOCTOUHOI YacTu Mopst Jlanresbix. [lis
3TOr0 GBLIIN UCIOJIB30BAHBI ]AHHbIE O TPAHYJIOMETPHYECKOM COCTABE OTJIOKEHUIL, TIOJydeHHbIE 110 00pasIam 13
CKBKWH, IIPOIICHHBIX B IIPe/iesIaX TePMOKAPCTOBOI KOTIOBUHDIL, 3aHATON VBankuHoii marynoii. Mcnonb3zosa-
nue C—Md-zauarpammbl P. Tlacceru no3BoJuio yTOUHUTD TEHETUYECKY IO MHTEPIIPETAIMIO OTJIOKEHUH, TIPOBe-
JICHHYIO IIePBOHAYAIBHO 110 [T0JIEBBIM JJAHHBIM. B IIpesiesiax jlaryHbl BbIie/IeHbI TOJI0ICHOBBIC 03€PHO-JIaryHHbIE
u TabepasibHble 00Pa30BaHIs, TIO/ICTHIJIAIONIIE UX AJLTIOBHAJIbHBIE CPEIHEII03/IHEHEOTLIIECTOIIEHOBBIE OTJIOKEHNSI,
OIIpe/ie/IeHbI UX CeIUMEHTOJIOINYECKUe TPAHyIOMeTPUYeCKre XapaKTepUCTUKIL. [lJ1s BbliesIeHHBIX (amuii 0T-
JIOKEHUH PEKOHCTPYHNPOBAHA II0C/Ie/[0BATEIbHOCTD MX (POPMUPOBAHUS B [IPOIIECCe IIPeBPaIeHUs TEPMOKAPCTO-
BOTO 03€pa B MOPCKYIO JIaTyHY.
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GRAIN-SIZE ANALYSIS OF BOTTOM SEDIMENTS FROM IVASHKINA LAGOON,
BYKOVSKY PENINSULA

0.V. Levochkina!"*, V.E. Tumskoy??, O.V.Dudarev3*

U Earth Cryosphere Institute, Tyumen Scientific Centre of Siberian Branch of the Russian Academy of Sciences,
Malygina St. 86, Tyumen, 625026 Russia
2 Melnikov Permayfrost Institute, Siberian Branch of the Russian Academy of Sciences,
Merzlotnaya St. 36, Yakutsk, 677010 Russia
3 Tomsk State University, Lenin Ave. 36, Tomsk, 634050 Russia
4 [Pichev Pacific Oceanological Institute, Far East Branch of the Russian Academy of Sciences,
Baltiyskaya St. 43, Vladivostok, 690041 Russia

*Corresponding author; e-mail: levochckina@yandex.ru

The results of sedimentological analysis of bottom sediments of the Ivashkina Lagoon on the southern
coast of Bykovsky Peninsula (southeast of the Laptev Sea) are presented. Core samples from boreholes drilled
in the Holocene thermokarst depression now occupied by the lagoon have been analyzed. The use of grain-size
distribution data and Passega C—Md diagrams makes it possible to refine the genetic interpretation of the
sediments obtained from field descriptions. The Holocene lacustrine—lagoon and taberal formations and the
underlying Middle and Late Pleistocene alluvial sediments have been identified, and their grain-size character-
istics have been determined. We have further reconstructed the sequence of their formation while a thermokarst
depression had been transformed into a lagoon.
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O.B.JIEBOYKHHA 1 JIP.

BBEAEHUE

CornacHO cOBpeMeHHBIM TIpe/icTaBiaeHusM [ Po-
manosckuil u op., 1999; Holmes, Creager, 1974; Bauch
et al., 2001], oburMpHas TEPPUTOPHUST BOCTOYHO-APK-
TUYECKOTO Iesibda BO BPeMs MO3HEHEOIIEHCTO-
LIEHOBOTO ITOX0JIOAAHUs ObLIA OCYIIEHA HA COTHH K-
JIOMETPOB K CeBepy 0T coBpeMeHHoro Oepera. B 1o
BpeMs Ha €r0 MOBEPXHOCTH HAKAILITMBAINCE IPEUMY -
[IECTBEHHO CUHKPUOTEHHbBIE BBICOKOJIBIUCTBIE OTJIO-
skerus jiegioBoro komiiekca (JIK) montnocTbio 10
60 M u Gosee. [Torenenue KauMara B KOHIIE TIO3/IHE-
TO HeOoTIlJIefcTOIleHa TpUBeNo K mpoTtanBanuio JIK u
00pa3oBaHNI0 MHOIOYKMCJIEHHBIX TEPMOKAPCTOBBIX
03€ep, MoJ1 KOTOPBIMU Pa3BUBAJIUCH TIOI03EPHBIE TAJTH-
ku MottHOCTIO 100—150 M | Kanauna, Jloxckun, 1979;
Kannuna, 1981, 2009; Pomanosckuii u op., 1999; Tym-
cxotl u dp., 2001]. Eciin TepMOKapCcTOBbIE 03€pa 1101
HOCTBIO MJIM YACTUYHO APEHUPOBAJIKCH, TO 00PA30BbI-
BAJICh AJIaChl, YTO COTIPOBOIK/IAJIOCH ITPOMEP3aHUEM
OTJIO’KEHUI C TIOBEPXHOCTHU. B pe3yibTaTe ocrernex-
HOTO TI0/IbeMa YPOBHSI MUPOBOTO OKeaHa K CepejiiHe
roJiolleHa 3HaYUTeAbHasl TEPPUTOPH 1eabda ObLia
saroiieHa [Jeemsapenxo u op., 1982; Bauch et al.,
2001]. IIpn aTOM TepMOKapCTOBbIE KOTJIOBUHBI, 3aTa-
[JIMBaeMble MOPeM, IIPeobpasoBbIBAINUCh B 0COObIE
MEP3JI0THO-Te0JIornYecKiie 06pa3oBaHust, Ha3BaHHbIE
tepmokapcroBbiMu jiaryHamu (TJI) [ Pomanosckuii u
dp., 1999]. B xXo/ie 3aTOIIEHUST OHI YaCTHYHO COXPa-
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HSLJIM OCHOBHBIE 0COOEHHOCTU CTPOEHUSI OTJIOKEHUI
AJIACHOTO KOMILJIIEKCA, CBOMCTBEHHbBIE TEPMOKAPCTO-
BBIM KOTJIOBUHaM [Pomanosckuii, 1961; Kanauna,
2009]. llpoHuKkHOBEHNE MOPCKUX BOJ B UX TIPEEJIbI
MIPUBO/INJIO K YBEJIUUEHUIO COJIEHOCTH BOJIBI, TIOHMU-
SKEHUIO ee TeMITePATyPhl B IIPUAOHHBIX CJIOSIX, U3Me-
HEHUIO KPUOTEHHOTO COCTOSIHUS OTJIOJKEHUI, HAKO-
MJICHWIO 03€PHO-JIATYHHBIX OTJIOKEHWH.

Nsyvenne pazsutus TJI BaxkHO 7151 TOHUMaHUS
MeP3JI0THO-T€0JOTUIECKOr0 CTPOEHUsI 1ieibda Boc-
TOYHO-aPKTHYECKUX MODEHl, B Ipejiesiax KOTOPOTO
MpeoiaraeTcs IMUPOKoe PacIipoCTpaHeHNe PeJINK-
TOBBIX (opM Takux jaryH |Pexanm u op., 2009; Ka-
coimckast, 2012]. B nacrosiiiiee BpeMst OCHOBHBIM Paii-
onoM uccyenoanus TJI sBisiercst BerkoBekuii moory-
OCTPOB, PACTIOJIOKEHHBIM B I0TO-BOCTOYHON 4acTU
mops JlanTtesbix (puc. 1, a). Ha momyoctpoBe Bbijie-
JieHo HeckoJsibko TJI, Haxongamuxcs: Ha pa3HbIX CTa-
nusx passutust. OHO# U3 Hanbosiee N3yYEHHBIX SB-
Jgsercss VBamknHa JlaTyHa Ha Iore MOJyOCTPOBa.
B 1999 r. B paMKax poccuiicko-repMaHcKoii aKcIie-
nunuu “Laptev Sea System” B 1ienTpe VBamkunoi
JlaryHbl npoiigena ckpaxkuda 1V99 (em. puc. 1, 6),
BbIJIEJIEHBI U IATUPOBAHBI MSTh TOPU3OHTOB OTJIOKE-
Huil 10 ray6unst 6.1 M [Schirrmeister et al., 2018].
B 2004 r. coBMecTHOIL aKCIIe[ULIIEN T€0JIOTUUYECKOrO
daxyaprera MI'Y u Uncturyra dusnko-xumnye-
CKUX ¥ OMOJIOTMYECKUX MPOOJeM MOYBOBEIEHUS
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Puc. 1. Pacnosio:keHne TepMOKapCcTOBBIX JaryH BpikoBckoro noayocrposa (a) (ocHoBa — ¢pparMeHT Koc-
MocuuMKa, Google Earth) u reomopdonornueckas kapra koraosunbl MBamkunoii raryusi (6).

1 — T anacuas teppaca; 2 — II anmacuas Teppaca; 3 — BogHble 0OBEKTBI; 4 — Koca; 5 — MK, 6 — CKJIOHbI €[OMbI; 7 — TIOBEPXHOCTD
€/IOMbI; 8 — U30THUIICHI; 9 — TepMOabpasuoHHbIT Geper; 10 — CKBaXKUHbBI 1 X HazBaHust; 171 — HallpaBJieHUe CHOCA MaTepuaJia.
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CEJITUMEHTOJIOTHYECKHI AHAJIN3 OTJIOXKEHWUH UBAIIIKMHOM JIATYHBI (EBIKOBCKHH I10JIYOCTPOB)

(r. [Tymmno) nox pykosozactBoM B.E. Tymckoro B 3a-
MMaIHON YaCTH JIATyHBI POIIeH TPOdUIIb U3 MeCTH
cKBaxkuH rayounoit 1o 15 M (IV4-1-1V4-6), pacio-
JIO’KEHHBIX HA MEJKOBO/[bE U TIOBEPXHOCTU AJACHOM
teppacsl [ Tesepes u dp., 2007]. B 2013—-2014 rr. poc-
cuiicko-amepukanckou akcmeauimeit TOW /IBO
PAH 1non pykosoactsom M.II. CemuseroBa mpoii-
IeHbl IBe CKBaXKUHbI r1youHoi mo 40 m (5D-13 u
1D-14), usmepeHna temiepaTypa mopo/i, o KepHy 110-
JIVIEeHBI JJAHHBIE O TPAHYJIOMETPUIECKOM U OPTaHO-
XUMHUUYECKOM COCTaBe OTJIoKeHuil [ Cyxosepkos u op.,
2014; Yavsanues u op., 2016, 2020; Iozodaesa u Op.,
2017; Py6an u dp., 2017; Tepwenuc u dp., 2019].

OHAKO 10 CUX TIOP CTPOEHHE OTJIOXKEHWH U
ucTopus pa3BUTUs VIBaTKIMHON JIaTyHBI BBI3bIBAIOT
MHOeCTBO BOIIPOCOB. OCHOBHBIMU U3 HUX OCTAIOTCSI
BpeMS MOABJIEHUS W ITPOCTPAHCTBEHHOE PAa3BUTHE
MIEPBUYHOTO TEPMOKAPCTOBOTO 03epa (MJin 03ep), cTe-
[eHb APEHNPOBAHHOCTH KOTJIOBUHBI TIepe]] ee 3aTOll-
JIEHIIeM MOPEM U, KaK CJIeJICTBUE, KPHOTeHHOe CTPoe-
HUE ee OTJIOXKEHUH B HACTOSIIEEe BPEMSI.

[esb JaHHON PabOThl — HA OCHOBE Ie0JIOTHYE-
CKUX JAaHHBIX U CEIIMEHTOJIOTUYECKOTO aHAIN3a Kep-
Ha CKBakuH B VIBalIKMHON JaryHe BBIIEIUTH OCHOB-
Hble halru OTIOKEHU, OTHOCSIINECS K PAa3HBIM
aTanam ux (GOPMUPOBAHUS.

IIpuponubie yciaoBus
paiiona MIBamkuHOM JaryHsl

bBrikoBCKUIT TTOTYOCTPOB PACIIONIOKEH B CEBEPO-
samagHoii yactu ry6sl Byop-Xasa Mops JlanTeBbix
(cm. puc. 1, a). CoBpemenHBIN pesbed MOTyoCTPOBA
06pa3oBaH e€JOMHBIMU BO3BBIIIEHHOCTAMU ¢ abCo-
JIOTHBIMU OTMeTKaMu /10 40 M, pasjieJieHHbIMU Tep-
MOKapCTOBBIMH aJIACHBIMU KOTJIOBUHAMHU, OCYIICH-
HBIMU WJIU C OCTATOYHBIMU O3€PaMU, UMeeTCs Tak-
’Ke MHOJKECTBO JIOTOB U TEPMOIPO3MOHHBIX OBPAroB.
B tokHOT yacTi MOTyOCTPOBA, OMBIBAEMOTT OYXTOM
Tuxcu, pacrosiaraiorcs Tpu TEPMOKAPCTOBBIE KOTJIO-
BUHBI, coefinHeHHbIe ¢ MopeM. CypoBbBIii KJiMMaT Tep-
puTopun (CpeHETO0BAs TeMIIepaTypa Bo3ayxa co-
crasisier —12.7 °C [Iozoda..., 2021]) obycioBiuBaer
CIJIONIHOE PACIIPOCTPAHEHME MHOTIOJIETHEMEP3JIbIX
mopox (MMIT), MOTITHOCTD KOTOPBIX MOXKET TOCTH-
ratb 500 M u 6osiee. CpeiHEro[0Bas TeMIieparypa mno-
pox B nipeziesiax efioM cocrasisier —11 °C, a B mipejie-
Jax ajnacoB okoJio —9 °C. B npezesiax TepMoKrapcTo-
BBIX 03€p U JIaTyH CYIIECTBYIOT TAJUKU MOTITHOCTHIO
1o 30 M | Kynuyxuii, 1989].

Enomusie BosBbimerHOCTH BBIKOBCKOTO TTOTY-
ocTpoBa ciokenbl JIK: o3ineHeornielicToreHoBbIMU
AJITIOBUATBHO-IETIOBUABHBIMI U 03¢PHO-OOJIOTHBI-
MU TIBLIEBATBIMUA U OTIECYAaHEHHBIMH, YacTO 0TOPQO-
BaHHbIMU cyrinHKaMu | Crazoda, 2004; Siegert et al.,
2002]. [lng pa3pe3oB eloMbl B 11€JI0M XapaKTePHBI
MSTh TOPU3OHTOB (CBEPXY BHU3), BBIIEJTCHHBIE
E.A. Cnaropoii: ropusont [ — rojiotieHoBbIe OTJIOXKe-
nust; TopusoHT 11 JIK — puTmMudHO repecianBaroiu-

ecs TpaBUiTHbBIE, TIeCUYaHble U CYTJIUHUCTBIE OTJIOXKe-
HUS Ha fore MOJyOCTPOBA, CYTJINHUCTBIE — Ha BOCTO-
ke; ropusoHT 11 JIK — Topd B Buze cinoes, 1uH3 Ha
ceBepe 1 BocToKe nonyocTpoBa uiu 111 — cyranuku
03€epHbIE B BU/IE BIOKEHUI HA f0Te MOJIyOCTPOBA; TO-
pusonT IV JIK — npeobianaroiiue CyriimHKY, BHU3Y
paspesa ¢ IIPOCJOSIMU MECKa, BKIOUEHUSIMI TPABUS
i IV — ero TabepupupoBaHHbie aHATOTH. JIeTOBBII
KOMILJIEKC TIO/ICTUJIAETCS COPTUPOBAHHBIMU PUTMUY-
HO CJIOUCTBIMU AJIJIIOBHATBHBIMU ITECKAMHU TOPU30H-
Ta V, BO3PACT KOTOPBIX, 110 AaHHBIM [Jenrich et al.,
2021], cOOTBETCTBYET Cpe/IHEMY /TIO3THEMY HEOILIel -
croueny. Korrosuna MBamkiHoi jaryssl oGpamie-
Ha eIOMOI1 Ha 3arajie ¢ TecYaHbiM IPyObIM COCTaBOM
ropusonTa II JIK (ananor paspesa mbica Pazzesnb-
HBIIT), HA CEBEPE U BOCTOKE — HOJIee TOHKOUCTIEPC-
ubiMu oTsioxkenusimu 11, TIT, IV JIK (ananor paspesa
MamonTosbiii—Xaitata) [ Crazoda, 2004].

B anacHBIX OTIOKEHUSX TTOJIYOCTPOBA PACIIPO-
CTPaHEHbBI FOJIOIEHOBbIE O3€PHbIE CYIIECH U CYTJIIH-
KH, a TAaKKe MOJIUTOHAIbHbBIE TOPMSHUKHU € TOBTOPHO-
JKUJIBHBIMU JTh/IaMU. B Tipesiesiax jlaryH moJjyocTpoBa
BBIZIEJISIOTCST CJIeIYIONIe TOPU30HTHI OTJIOKEHUH
(cHu3y BBEPX): CPE/IHENO3/[HEHEOTJIEUCTOIIEHOBbIE
aJLTIOBUAJIbHBIE TTeCKH, TabepasbHble 00Pa3oBaHUsI
(BBITasiBIIIME U TTpoceBIve oTnoxeHus JIK), romore-
HOBBIE OTJIOXKEHUS TepMoKapcToBbixX 03ep u TJI. Bos-
pacT 03epHBIX OTJOKEHUN Y OMYJIIXCKON JIaTyHbBI
cocrasiger 10.5 Tbic. JieT, COOCTBEHHO JIAI'yHHbBIX OT-
JIoKeHWit — 7.4 Toic. qet [Jenrich et al., 2021]. Bospact
OTJIOKEHUI IEPBUYHOTO TEPMOKAPCTOBOTO 03€pa B
npenesnax VBamkuHo jaryHbl coctaBuit 13 Tbic. Jet
[Schirrmeister et al., 2018], Bo3pacTt 03epHO-JIaryHHBIX
ornoxenuit 286—540 ser.

Wpankuna garysa — Haubosiee KpymHast TepMo-
KapcToBas JiaryHa, ona umeet pagmep 2.0 x 2.5 kM u
orjiesieHa ot OyxThl THKCH HaMBIBHOIT Kocoil. Cpej-
Hsist TiiyOuHa JlaryHbl cocrasJisier 2.0—2.5 M, ypoBeHb
BOJIBI B HEH KOJIEOIETCS B 3aBUCMOCTH OT CTOHHO-
HaroHHbIX siBeHnit Ha 0.5—1.0 M. B ceBepo-3amanHoii
YyacTH JIaryHbl BOM3K Oepera Ha JiHE PACIIONI0KEHO
MOHWKeHMe JIUHON 710 700 M 1 rryOuHO# 4—5 M.

C 3anaza maryna orpanmdena | asachoii reppa-
COIf BBICOTOM /10 1.5 M, 3aTarjinBaeMoii MOPEM BO Bpe-
Ms IITOPMOBBIX HATOHOB, Ha/l Heil Boiesissercs 11 tep-
paca BbICOTOH 710 4 M (cM. puc. 1, 6). Ha nosepxHocTu
[ asacHoit Teppachl HAXOAUTCS MHOTO 03ep TIyOUHON
no 1 M u coepuusionux nx nporok. Iloutu Bce oHn
COJIOHOBATBIE M3-32 HATOHOB C MOPS, O YeM TaKKe
CBUJIETEJLCTBYET TJIABHUK B TIpe/ieiaX BCel KOTJIO-
BuHbl. Ha BocTouHOM GOPTY JIaryHBI yKa3aHHbIE Tep-
pacol y3kue, II anacnas tTeppaca no mupuHe He mpe-
BbIaer 25 M, | Teppaca movYTH OTHOCTHIO PA3MBITA.

Feomopdosornueckoe ycTpoiicTBO KOTJIOBUHBI
VBamkuHO# JTaryHbl IPUBEJIO K TOMY, YTO CHOC CO
CKJIOHOB €/[OMbI Har0oJiee HHTEHCUBHO MTOCTYIIAET B
JIATYHY B €e ceBepo-3allaiHoii uacTu, B paiiote riybo-
KOTO TIOHMKEHUST, MeHee MHTEHCUBHO — € BOCTOYHOM
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O.B.JIEBOYKHHA 1 JIP.

ctoponbl. CKITOHOBBIE MTPOIECCH HA 3ATTAAHOM GOPTY
KOTJIOBUHBI TIOCTABJISIOT MaTePUaJ Ha TIOBEPXHOCTh
IT u T anmacuHo¥ Teppac, a B camy JlaTyHY MOCTYIIaeT
MaTepuas u3-3a pa3MbiBa ycTymna I ajacHoil Teppachl,
orcrymnaotieii co ckopoctbio 0.4—0.5 m/rox [Schir-
rmeister et al., 2018).

B crpoenuu tosmy MBamkHoi aryHsl GbLIn
BbIJICJIEHBI aJlaCHBIE U O3€PHbIE OTJOXKeHUs, Tabe-
pasbible 060PA30BAHUS, T. €. €€ PA3Pe3 TPEICTABISIET
co060i1 TUIIMYHBII paspes TePMOKAPCTOBON KOTJIOBHU-
Hbl [ Gesepes u dp., 2007]. OT10KeHMs B LIEHTPE JIary-
HBI [IPE/ICTABJICHBI YepPeJOBAaHNEM OXJIaK/ICHHBIX, Ta-
JIBIX U MEP3JIBIX MTOPOJI ¥ CYMIECTBEHHO OTJIMYAIOTCS
OT CeBEPO-3alaiHoil yacTu JaryHel [lepuenuc u op.,
2019].

['panuiibl Topu30HTOB, BbIIEJICHHBIX B IIpe/iesiax
WBamkuHo JaryHbl, IPesK/ie ONPeIesIsiIuch Mo Teo-
JIOTUYECKUM JIAHHBIM U Ha OCHOBAaHUU aHAJIM3a OpTa-
HUYECKOI0 BEIeCTBA U Pa3HbIMU aBTOPAMU IIPOBO/IH-
JINCh Ha PasanyHbIX rayonnax. O600IIeH bl aHaIu3
pesyibTaToB Oypenus VIBallKMHOM JaryHbl 10 CUX
TIOp He TTPOBOJUIICS.

METO/IUKA VUCCJELOBAHUI
JTOHHBIX OTJIOKEHUI

B pabore 1CIoib30BaHbl JaHHbIE CKBAKUHBI 5D-
13 (14 mpo6), MpoOMEHHOM B IEHTPE JATYHBI, U CKBa-
sxkunbl 1D-14, pactniosiokeHHO B ceBEPHOU YacTH Jia-
ryusl (em. puc. 1, 6). Ot6op kepra B cks. 5D-13 ocy-
[eCTBJIsICS 10 TayOunbl 16 M, najnee oHa Oblia
npoiizeHa 10 riyOuHbl 41.1 M TOJIBKO /11T TEPMOMET-
puu. Tnybuna yerba ckB. 5D-13 cocraBiser 2 M.
Cxsaxuna 1D-14 6bua mpoiizena x0 TayOuHbr 38 M,
orbop 00pa3IOB MPOU3BOIUICS 10 TIYyOUHBI 36 M,
TyGUHA YCThsT CKBAKUHBI cocTaBisier 1.8 M. ABTopa-
MU UCTIOJIb3YIOTCST IAHHBIE TPAHYIOMETPUYECKOTO CO-
crasa j1o rryounst 25.5 M (31 poba).

Boumn ncmosib30BaHbl TAKKE TAaHHBIE TPAHyJJIOMe-
TPUUYECKOTO COCTaBa OTI0KeHn VBanmknHo jary-
HBI, TIOJIy4eHHbIe TI0 ckBaxkuHe 1V4-4 (cm. puc. 1, 6)
ray6unoii 12.4 m (11 npob), onybaukosanubie B [ Ye-
gepes u dp., 2007]. B 2004 . Touka, B KOTOPOIT TPOU3-
BOJAUJIOCH OypeHue, Haxoauaach BOusu Oepera, Tie
rayOuHa BoIbI cocTaBJisiia He 6osee 0.2 M. B HacTosa-
Iee BPEMsi 3Ta TOUKA PACIIOIATAETCS TPUOIU3UTEND-
Ho B 16 M ot Gepera.

CormocrapiieHre JaHHBIX 110 CKBAKUHAM Pa3HbBIX
JIET OCJIOKHEHO TEM, UTO OTIPe/ieIeHIIe TPAHYJIOMET-
PHYECKOTO COCTABA MTPOU3BOIUIOCH PAZHBIMU METO-
JlaMU U TI0 pa3HbIM KiaaccuukanusaM. [ panyiromer-
PHUYECKUIT COCTaB 0CaZKOB ckBaxkuH 5D-14 u 1D-14
pasmepHocTH KpymnHee 0.1 MM OTIpeesisiicst CUTOBBIM
MeTosioM, Meree (.1 MM — Ha jiazepHOM U PaKITUOH-
HOM aHasusarope Mastersizer 2000 B tabopatopuu
apkrudeckux uccaenosanuit TOW JIBO PAH. I1pnu
mpoOOMOATOTOBKE HE MPOU3BOIUIOCH UCIEPTUPO-
BaHue, IPOU3BONUIOCH yaleHne OPTaHUYECKOTO
BemecTBa 6e3 ynaieHus kapbonatos. Ompenese-
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HUEe TPaHyJOMETPUUYECKOTO cOocTaBa 00Pa3oB u3
ckB. [V4-4 BeimosHsamock Ha TeosiornueckoM hakyJib-
tere MI'Y cUTOBBIM U IIUIIETOYHBIM METOJLAMU B CO-
orBercruu ¢ [[OCT 12536-79, 1980].

B xo7ie 1101€BOTO ONMUCAHUS CKBKUH BBIIEIS-
JIUCD CJIOM, PA3JINYAIONTUECS TI0 COCTaBY U CTPOCHUIO
OTJIOJKCHUH, B JaJbHENIIIEeM OHU JOTOJHAIUCH pe-
3yJbTaTaM¥ OTIPeJIeJIEHUs TPaHyJIOMETPUIECKOTO
COCTaBa M pacyueTa CTATUCTHYECKUX XaPAKTEPUCTHK,
OTPAKAIONINX TUHAMUYECKUH PEKUM OCATKOHAKOTI-
JICHMSL.

[lyis epBUYHOTO BBIJIEJIEHUS JTUTOMHAMUYE-
CKUX TUIIOB OTJIOXKEHUI CTPOUJIN JIoTapudMITyecKue
U KyMYJISITUBHBIE KPUBBIE, 110 KOTOPBIM OIIPEIE/ISIN
kBaptusin Qg (75 %), Q, (50 %) u Q4 (25 %) u pac-
CUUTBIBAJIH CJIE/IYIONINE CTATUCTHYECKIE TAPAMETPBL:
MeIuaHHOe 3HaYeHIe Pa3MepOoB JacTHuIl, Koadduim-
€HT COPTUPOBKH, acummetpus | Petinex, Curnex, 1987].

Menuana (MeguaHHbIid pasmep dactuir) Md wuH-
(hopmaTuBHA /1JIsT XOPOIIIO COPTUPOBAHHBIX MOHOMO-
JAJBHBIX TTOPOJ, TIPU ITOM €€ 3HAUEHUe JJIs TTOJH-
MO/JIAJIbHBIX, F€TEPOreHHBIX TIOPOJ MOKET MMETh UC-
KakeHubiit cMbica | @ponos, 1993]. Koaddbunment
COPTHPOBKU SO XapaKTePU3yeT CTENIEHb OJJHOPOIHO-
CTH OTJIOKEHUI: XOPOIIO COPTUPOBaHHBIE SO < 2,
cpejiHecopTUpPOBaHHbIE SO = 2—3 U IJIOXO COPTUPO-
BanHble S0 > 3 [Tam sce]. OTI0XKEHUSA CEBEPHBIX TN -
POT 06OTO reHe3rca NMEIOT GOJIBIITIE 3HAYEHIS SO
3a cueT BJUSHUSA Kprorenesa [ Janunos, 1983]. Acum-
MeTpust Sk TO3BOJISIET OTEHUTH MEXAHUIECKYTO TH(-
(hepentuanuio 06JOMOYHBIX YACTHUIL, CTEIIEHD TETEPO-
TeHHOCTH U TPAHYJIOMETPUUYECKYTO 3PETIOCTH OCATKOB
[Ipocceeiim u dp., 1984]. Tlonosxurenbrbie Sk yKasbi-
BaIOT Ha TpeodJiaganue Gpakiii TOHKUX YaCTHII, OT-
puraresabhbie Sk — Ha mpeobiaanue KPyImHbIX (hpak-
1M B cOCTaBe OTIOKEHUM.

Jlns ananusa ycoBuil 0CaIKOHAKOIIJIEHUST UC-
nosib3oBasiach aunamudeckas C—Md-guarpamma
P. [Tacceru [ Passega, Byramjee, 1969], rne C — 1%-ii
KBapTUJIb, IPUOJIMKEHHOE 3HAYEHHE MAKCUMAJIBHOTO
paamepa seper; Md — meanana. Vcxozst u3 cOOTHO-
mennst C u Md, o gaHHoil quarpaMmme MOKHO OTIpe-
JEJIUTD CII0co0 TPAHCIOPTUPOBKU MaTepuaia — BO
B3BECH, ITyTEM MEPEKATHIBAHUS UK CAJIbTAIINEN.

C.1. Pomanosckuii [ 1977] monaran, 9To ANHA-
MUYECKUE IUArPAMMBI I0JIKHBI UMETh PETUOHATIBHOE
obocHOBaHMe, KaTUOPOBKY 110 OTJIOKEHUSIM C U3BECT-
HBIM TeHe3ncoM. [yt BeikoBckoro moryoctposa Ta-
Kyio pabory caenana E.A. Cnaroga [2004]. B na-
crosieit pabore 0cOOYIO CIOKHOCTD TPECTABIAET
aHayn3 tabepasbHbIX 00Pa30BaHUIl, TaK KaK OHU Yac-
TUYHO HACTEAYIOT 0COOEHHOCTH TPaHyJIOMEeTpHYe-
CcKoro cocrasa otryioxkenuii JIK, a cocras mociiefHux B
paiiore n-osa BbikoBckuii 00a1aeT BHICOKON N3MEH-
yuBOCTbIO. TeM He MeHee oT0oXKeHUsA VBamKkuHoi
JIATYHBI SIBJISIFOTCST TI0 GOJIBIIEH YaCTH COBPEMEHHBI-
MU, UX TeHEe3UC 1 UCTOYHUKHU CHOCA B OCHOBHOM J[0-
CTaTOYHO OUEBU/HBI.
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PE3VJIbTATBI UCCJAENOBAHUI
COCTABA OTJIOKEHU

CocraB oT/I0KeHuil ckBaskuHbl 3D-13

Caoit I (0—-4.6 m). OTnokeHust npecTaBIeHbl
MJIOM YEPHBIM, B HUKHEH 9aCTH CJIOST — TEMHO-CEPhIM
cyrimukoM (puc. 2, a). Ha riybune 3.4—3.5 M Bbijie-
JITeTCsI IpocJIoit Meskoro mecka. CocTosTHUE OTI0XKe-
HUiT OXJIasKieHHoe, ¢ ry6uner 3.5 M — Tanoe. Cpes-
nsst Md cocrasisier 0.012 mm. Pacnpezenenus gpak-
1uil B o6pasax (cM. puc. 2, 6) COBIIALAIOT ¥ UMEIOT

TPEXBEPIIMHHBIN XapakTep ¢ npeodiaganuem (pakx-
i 0.01 mm. CopTupoBKa cpeaHss.

Caoii IT (4.6-9.0 m). Bepxnaue 1.2 M — mecox
KPYITHO3ePHUCTDIN, YepHbIX, Tanbiil. Hike 3ameraior
nepecjanBaioIecs Cylec W CyTJIMHKH, TaJble, a C
ray6unbr 7.8 M — Mepaibie. Kpuorennas tekcrypa
(KT) nunzosugnas. CpeaHee sHavenne Md s cyne-
ceit u cyramukoB cocrasisieT 0.054 mM. Kpusbie pac-
npeieIeHus 75 OTI0KeHuH cost [T mmetoT cxomublin
TPEXBEPITUHHBIN Xapakrep, IpeobaagaT Gpakium
0.01 u 0.1 mm. TTecku B BepxHel 4acTH €05 OTIMYAET

a
Md, mm Sk
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Puc. 2. Pe3yibTaThl aHanu3a coctaBa otio:kenuii FIBamkunoii arynsi no ckB. 5D-13.

A }Cnom 1T P% }CnoMV

] } Cnon III

a — cocras OTJoKeHuil 1 nx xapakrepuctuky (Md — Meguannbiii pasmep yacruit, Sk — acummeTpust, SO — K03 bHIHeHT cOpTH-
POBKH ); IITPUXOBBIE JINHIK — TPAHUIIBI BBIJIETIEHHBIX csloeB [-V; 1 — ni, 2 — cyrmHoK, 3 — cynech, 4—6 — necok (4 — Mesko3ep-
HUCTBIN, 5 — KPYITHO3ePHUCTBIIL, 6 — rpaBesncThblii); 7 — rpanuiia MMIT; 6 — orapudmuueckie KpuBble pactipe/iesieHnst (hpakimii
st cnoes 1-V; ¢ — muHammdeckas C—Md-auarpamma oT/0KeHuit; puMckie 1udpbl Ha pucyHKe 0603HavyaloT cermeHThl [-1X
JMHAMWYECKHUX THTOB ocafikoHakomaeHus. CS — MakcHMasIbHble pa3Mephl 3epeH, TpaHCTIopTHpyeMbIx Bo B3BecH; CU — makcn-
MaJIbHBII pa3Mep 3epeH, TPAaHCIIOPTUPYEMbIX B OZTHOPOHBIX 0CA/IKAX B3BECHL.
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O.B.JIEBOYKHHA 1 JIP.

TJIOCKOBEPIIMHHBIN XapaKTep KPUBOU pacrpeee-
HUSI, OTCYTCTBYeT Ipeobranatomiast ppakuust. Copru-
POBKa B €JIO€ B 11€JIOM CPE/IHAS, B [1eCKax — I1JI0Xasl.

Caoii III (9.0-10.8 m). Cyrsimnku Mep3Jible,
ofiHOpoHbIe. KpuoreHHas TeKkcTypa JUH30BUIHAS.
KpuBas pacnpenesnenusi uMeeT JABYXBEPITUHHBIN
XapaKTep C BITIOJIOKEHHBIM “XBOCTOM” 32 CUET IPU-
Mecu TpyOBIX pakiuil u 6JausKa 1Mo XapakTepy K
KpUBBIM 13 ¢Ji0s1 1. OTI0KeHNs JaHHOTO CIOS OTJIH-
YAKTCs BbIPakeHHBIM npeobiaganueM Gpakiuu
0.01 mm. 3xeck Md cocrasasier 0.021 MM, cOpTHPOB-
Ka CpeHss.

Caoii IV (10.8—-11.7 m). [Tecok rpaBesucTbiii, B
MEP3JIOM COCTOSTHUN. KproreHHast TeKcTypa MacCuB-
Has. 3nayenne Md coctasisier 0.794 MM, B cocTase
npeobJaaior rnecok u rpasuii. Ha rpadukax pacipe-
JleJIEHUsI CTATUCTUYECKUX TTapaMeTpoB (CM. puc. 2, a)
3HAUYEeHUS KOA(h(MUITMEHTOB IAHHOTO CJIOSI He TPUBO-
JISATCS, TaK KaK OHU UCKQKAIOT YUTAeMOCTb IpahrKOB.
3uechb So necka miaoxas (4.1); Sk umeer orpunareib-
HOe 3HaUEHHUE W He YIYUTBIBACTCS, TaK KaK 3TOT Mapa-
MeTp GOJIbIIE TIPUMEHUM JIJIST YaCTHIL TIeCYaHO-IbLIIe-
BaTOM pa3MepHOCTH.

Cnoii V (11.7-16.2 m). UepepoBanue rneckon
KPYITHO- ¥ MEJIKO3EPHUCTBIX, MEP3JIBIX, ¢ TIIyOUHBI
13.2 M — oxnaxkaeHHbIX. B Mepaanrx meckax KT mac-
cuBHag. 3nech Md cocrasnget 0.295 mm. OTioxkeHus
JIAHHOTO CJIOSI CPEeTHECOPTUPOBAHHbBIE, KPUBAs pac-
pejiesieHIst OTHOBEPIIUHHAS, C TPe0bJIaJaHueM T1ec-
yaroit ppakin (70-90 %). PasmepHOCTh TTecyaHbIxX
3€PeH TIOCTEMEHHO YBEIUUNBACTCS € TIIYOUHOT.

Ha puc. 2, ¢ npuBesena C—Md-guarpamma ot-
Jgokennii ckB. 5D-13. Ha puarpamme BbIgesioTcst
neBsaTh cerMeHTOB. Cermentsl I, I1, 11T m IX cooTBet-
CTBYIOT IIPEMMYIIECTBEHHO OCaJKaM IlepeKaTbiBa-
HUSI, KOTOPbIe 1160 ObLIN OTIOKEHbI BOIM3U UX KC-
TOYHUKA, JINOO TIEPEHOCHIIUCH B YCIIOBUSIX, T/I€ OCAK-
JleHre B3BecH ObLIO HeZocTaTOUHBIM. CerMeHThI
IV, V, VI, VII cooTBeTcTBYIOT 0CajikaM B3BeCU U B
MEHbIIEH CTelleH! OcaJikaM IepeKaTbiBanus. JInnus
Md = 0.1 MM paszesisger 0OJHOPOHBIE U TPaJal[UOH-
woie B3Becu. Cermentsl IV, V u VI coorBeTcTBYIOT
[IPEUMYIIECTBEHHO OCAJKY I'PAJallMOHHON B3BECH,
cermenT VIII — omHopoaHo# TOHKON B3BecH U reJa-
riuueckoit B3pecu | Petinex, Cunex, 1981; Passega, By-
ramjee, 1969]. Otnoxenus cyost | pacnosaraiorcsi B
BepxHeit yactu cektopa VIII u coorBeTcTBYIOT OCajI-
KaM, c(hOpMHUPOBABIIUMCS IIPEUMYIIECTBEHHO BO
B3BECH M YaCTUYHO IIyTeM TiepeKaThiBaHms. Taxoe 1mo-
JoxeHue (3a cueT BBICOKUX 3HaueHni C) MOXKeT T0-
BOPUTD 0 GOJIBIIOM KOJIUYECTBE MPUBHECEHHOTO W3-
BHe Marepuasia. TOHKOMY 03€pPHOMY OCAJIKy COOTBET-
cTByeT HUKHASA yacTh cektopa VIII. Otinoxenns
cnost 1 chopmMupoBasnch B 3HAYUTENTBHO CTETIEHN 32
cyeT pa3MbIBa GEPEroB M, BEPOSITHO, B IOCTATOYHO He-
riy6OKOM BOjlOEMeE, T/ie IOHHbBIE OCAJKU MOBepTa-
JIUCh BOJTHOBOMY TiepeMelnuBanuio. Touka, pacmoJia-
raforasicst B cekrope X, COOTBETCTBYET OTJIOKEHUSIM
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¢ Tay6uHbl 2.4 M. Takoe MoJI0KeHNe Ha THarpaMMe
TOBOPHT O TOM, 4TO OCAJIOK Ha ATOM Trybute hopMu-
pOBaJICA TIPEUMYTIIECTBEHHO 32 CYET MePeKaThbIBAHUSA
YaCTHIIL.

Ornoxennsd caos 11 pacrionaraiorces npenmyiie-
cTBeHHO B cermenTe VII n xapakTepusyiorcss Kak
0Ca/IKU B3BECH U, YACTUYHO, OCAJ KU IlepeKaTbIBAHUs.
Otnoxenus caost I cooTBeTcTBYIOT Ocazikam repe-
kaTbiBanud. B cermenre I pacrionaraiorcs necku us
cnoes IV u V.

Cocras oTJi0:keHnii ckBaskuubl 1D-14

Cioii I (0—-0.3 m). CoBpeMeHHbIe YepHBIE UJIBI B
oXJIaKIeHHOM cocTosaun (puc. 3, a). 3navenne Md
cocrasisier 0.011 MM, hpakIIMOHHBIN COCTaB, KaK U
KpuBas pacipejesienus (cM. puc. 3, 6), COBIIALAET ¢
BEPXHUM TOPU30HTOM MJIOB B IIeHTPAJbHOHN YacTH
JIATYHBI.

Cuoii IT (0.3-5.0 m). IlepecranBanue mecka u
nJia OMeCYaHeHHOTO € KOCOH CJIOMCTOCTHIO, IIBET OT
TEMHO-CEPOTO JI0 YEPHOTO, COCTOSTHUE OXJIAKICHHOE,
MIPUCYTCTBYIOT BKJIIOUEHUS TPABUS U PACTUTEJIbHBIX
ocratkoB. 3Hauenue Md Bappupyer ot 0.024 1m0
0.282 mm. CopTHpPOBKA MEHSIETCS OT CPEIHEN 10 TIJIO-
X0, yXY/IIIasich CBEPXY BHU3 110 Pa3pesy /10 IIyOUHBI
2.55 M, majnee 10 KOHIIA CJIOSI OHA YJIYYIIAETCs 10
So = 1.86. KpuBblie pacripejiesieH1si UMEIOT TPeXBep-
MIUHHBIN XapakTep, mpeobrafaoT Gpakinu MeJKoro
recka.

Curoii ITI (5.0-12.0 m). Menko3epHHCTBIE TIECKH,
TeMHO-cepbie, oxnaxaennbie. Huxuue 0.4 M — mipo-
coit pacturenstoro gerpura. Cpeauss Md cocras-
aget 0.232 mm. COpTHPOBKA T10 pa3pe3y MeHAeTCd OT
XOpOIITei /10 TIJIOXO0H, 3HaUYeHe ACUMMETPUHN MEHSIeT-
ca Hecyuecrsenno. Ha rory6une 9.5 m Md ymenpura-
ercs 10 0.079 MM 3a cueT yBeJIMUEHUS CO/IEPKAHMS
[JIMHUCTON U IbLIeBaTON Gpakuuil, ¢ rrybunsl 11 M
BHU3 110 pa3pe3y Md Bospacraer. Kpusbie pactperie-
JICHUST UMEIOT TPEXBEPITUHHBIN XapakTep, mpeodia-
Jaet (hpakImst MEJIKOTO MecKa.

Croii IV (12.0-12.2 m). KpyniHo3epHUCTHI TTe-
COK C IPaBUEM U BKJITOUCHUSMHU JIETPUTA, MEP3JIbII.
KpuoreHnHas Tekcrypa MaccuBHas. 3Hauerus Md =
= 1.479 mym; So = 3.16, peobagaoT (hpakiuu mecka
u rpaBust; Sk orpuiiaresbHast U He yYUTHIBACTCS U3-3a
npeobiasanust KPyIHO3epHUCTOro Marepuana. Kpu-
Basl paclpeieleHns] UMeeT OJJHOBEPITUHHBIN Xapak-
TEpP C BBITIOJIOKEHHBIM “XBOCTOM” B CTOPOHY TOHKHUX
dbpaximii, mpeobaagaT GpaxIuy KPYITHOTO MecKa 1
rpaBus.

Cnoit V (12.2-25.5 m). [lepecranBanme meckoB
KPYITHO- U CPEJIHE3EPHUCTDBIX, C IIPOCIOSIMU CYIIECH,
IPaBUS U PACTUTETHHOTO JIETPUTA, COCTOSTHIE MEP3-
aoe. Kpuorennag tekcerypa maccustas. LBer 10 riry-
O6uHbl 17 M TIOCJIOITHO MEHSIETCST OT OXPUCTO-CEPOTO
JI0 CepoTo, HKE — CBeTJ0-cephril. [Ipocaon pactu-
TEJIBHOTO JIETPUTA YIIOTHEHHOTO, TEMHO-0YPOTO T[Be-
Ta, C BKJIIOYEHEM BETOUEK TOIIMHOM 10 5 MM. [Ipo-
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CJIOU JIeTpUTa UMetoT MOItHOCTh OT 1 10 10 cMm, yacTo
3aseraior HakJoHHO. 31ech Md mensercs ot 0.025 10
0.380. Copruposka yactuil cpeansisi. Kpusbie pac-
Ipee/IeHNs TPEXBEPIINHHbIE, IPeodaagaeT ppaKiis
recka.

CopepxaHune dpakumn, % Md, mm
0 210 1 40 1 610 1 810 11(})0(\) 0140181121]6
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012

C—Md-auarpamma orsiokeHuii cks. 1D-14 (cm.
puc. 3, 8) TIOKa3bIBaeT, 4TO WJI U3 cyios | pacronaraercs
B cextope VIII, cooTBeTCTBYIOIIEM OCaZIKaM OTHOPO/I-
HoIt B3Becu. CMmenranubie OTI0KeHus caos 11 ckon-
IIEHTPUPOBAHBI TIPENMYTIIeCTBEHHO B cerMenTe VII.
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Puc. 3. Pe3yibraTpl aHam3a coctaBa OT/I0KeHuii VIBamkuHoii 1aryssl o ckB. 1D-14.

@ — coCTaB OTIOKEHNH 1 X XapaKTepUCTHKY; 1 — 111, 2 — mepecanBaHye Iecka 1 1ja ¢ KOCOH CJIOMCTOCTRIO, 3 — MeCOK MeITKo3ep-
HUCTBII, 4 — TIeCOK TPABEJIUCTHIN, 5 — AeTpuT, 6 — rpasuii, 7 — rpanuina MMII; 6 — norapudmMudeckue KpuBbie pacipeneseHus
dpaxnmii; 6 — nunammrdeckas C—Md-anarpamma otioskennit. OcTambHble Y. 0603H. CM. Ha PIC. 2.
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O.B.JIEBOYKHHA 1 JIP.

Ornosxenus cioes 111 u V Ha guarpamme paciioJioxe-
HBI OINHAKOBO, GOJIBINAS YACTh TOYEK COOTBETCTBYET
30HaM CMEIeHNST 0CAJIKOB B3BECH U TIEPEKAThIBAHMSI.
Caoii IV pacnioniaraercst B cektope I, 3oHe ocajgkoB
repeKaTbiBaHtsl, BOJOYEHHS U CaJIbTaI[HH.

CocraB o1j10keHuil ckBaskunsl IV4-4

Cuaoii I (0—3 m). CyryImHOK Mep3JIbIii, ¢ TIpeos-
JIaJlaHieM B COCTaBe IJIMHUCTOM U TbLIeBaTOM (hpak-
uii (puc. 4, a). B Bepxuux 0.15 m KT maccusnas,
HIDKE 0 paspesy 10 Tay6uust 0.3 M — JTMH30BUIHO-
cioucras. B quanasone riy6un 0.3—-0.8 m KT mena-
€TCs CBEPXY BHU3 OT CETYATO-CJOUCTON Yyepes ceTya-
TYIO 10 JIMH30BU/IHO-caoncToll. Huske 1o paspesy B

BoiZIesieHHOM cyioe KT mMeHsercd oT ceTyaTo-ciou-
croii go ceruartoil. C ry6unst 1.3 10 3 M KT kpymnHo-
ceruatast. Cpesree snauenne Md = 0.006 mwm, copru-
POBKa TIJTI0Xasi, ACMMMETPHUsI HEU3MEHHAsT B TIpejiesiax
cyiost. JIByXBepIIUHHBIN XapaKTep KPUBBIX paciipere-
JIEHHS YACTUI] B 9TUX OTJIOKEHUSX (CM. puc. 4, 6) aHa-
JIOTMYEH KPUBBIM PacCIIPe/leJIeHIsI BEPXHETO CJIOs
UJIOB B LIEHTPAIbHONI 9aCTH JaryHsl (CM. puc. 2, 6).
Caoii II (3—9 m). Croii ipezictaBiieH mpenMyiie-
CTBEHHO CYIIECSIMU, B BepXHeil 4acTu BCKPBIT MPO-
ot reckoB MotHOCTHIO 0.1 M, Ha rryGuHe ¢ 4 10 5 M
3ajieraet Mpocyoil cyranukoB. CocTosHUE Mep3JIoe.
B BepxHeii yactu ¢jiost BeTpeyaercst 60JIbInoe KOJIu-
YeCTBO HAKJIOHHBIX ITPOCJIOEB PACTUTENBHOTO JIETPH-
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Puc. 4. PesyibraThl aHa/M3a cocTaBa OT/I0KeHuii IBankuHoii saryusl 10 ckB. IV4-4 [ Qesepee u op., 2007].

@ — COCTaB OTJIOKECHUH U UX XapaKTePUCTUKNY; T — CYTJIMHOK, 2 — CyIech, 3 — MeCOK METKO3ePHUCTHIH, 4 — IeCOK TPaBEeJINCTDII;
6 — norapudmMuYecKre KpUBble pacrpeaeienus Gpakimii; ¢ — auaammndeckas C—Md-auarpavma otnoskenuii. OcTanbHbie YCiI.

0003H. CM. Ha pHC. 2.
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ta. Ha riryGuse okosio 6 M — isitHa BuBranuta. Kpuo-
reHHas TEKCTyPa JIMH30BUIHO-CIOUCTAST U JIMH3OBHI-
Hasl, MHOTO HAKJIOHHBIX IIIUPOB. CpejiHee 3HaUEeHUE
Md = 0.046 MM, Ha rryOuHe 4.7 M yMeHbIIaeTcs 10
0.007 MM, XapakTep KpUBOI pacrpeesieHIs YacTHIL C
9TOU TJIYyOUHBI COBMAJAET C OTJIOKEHUSIME CJIOsT 1.
CHM3y BBepX 110 pa3pesy COCTaB OTIOKEHUI MEHSIET-
cs1 B CTOPOHY 6oJjiee TOHKUX (DpaKIuii, COPTHPOBKA
yayuinaercst. OTJIOKEHUs BbIIEJIEHHOTO CJIOS OTJIH-
YaIOTCS TJI0XOH COPTUPOBKOM.

Caoii IIT (9.0-10.2 m). Cynecp nwlneBaras,
Mepaias. Kprorennas TekcTypa JMH30BUIHO-CJIOUC-
Tag v JIMH30BUIHAS, BCTPEUYAIOTCS HAKIOHHDIE IJTH-
pol. 3xech Md cocrasisier 0.025 MM; copTHPOBKA
cpennsisi. Kpusas pacripesiesieHist OHOBEPIINHHAS C
“XBOCTOM”, BBITSIHYTBIM B CTOPOHY TOHKUX (DpaKInii,
npeobagaet mbleBaTast (GPaxIfis.

Caoit IV (10.2—11.5 m). [Tecok rpaBenucTbrii,
HEOJIHOPO/HBIN, Mep3Jbiii. KpuorenHas Tekctypa
maccuBHast, 3nauerrie Md cocrasssier 0.355 MM (uTo
B IAHHOM CJIy4yae He MOKa3aTeJIbHO 13-32 BBICOKOI
HEOJTHOPOJHOCTH cocTaBa). Kpusas pacnpezesneHust
(pakuumii MHOrOBEpIIMHHA, TPe0dIaAaI0T PPAKIIN
necka 1 rpaBusi. COPTUPOBKA IJIOXAsT.

Cnoit V (11.5-13.3 m). [lecok MenKO3epHUCTHIT,
Mep3JIblii, XOPOIllo COPTUPOBaHHBIN. Kpuorennas
texcTypa MaccuBHast; Md cocrasisier 0.135 mm. Kpu-
Bas pacrpeziesieHNs UMeeT OIUH BhIPAsKEHHBII MTHK.

Honnbie otyoxenust cios [ mo cks. IV4-4 pac-
noJaraiorcst Ha C—Md-guarpamme (cM. puc. 4, 8) B
30HE 0CAJIKOB OZIHOPOAHON B3BecH. OTIOKEHUS CJIO-
e II, IIT u V oTHOCATCS K OCaziKaM TPEUMYIIECTBEH-
HO B3BECH UM YACTUYHO TepeKaThiBanust. OTI0KeHus
cnost IV oTHOCATCST K 30HE OCAIKOB MePEeKaThIBAHMS,
BoJIOUeHUs U casibranuy (cerMenT ).

PEKOHCTPYRIINA CEAMMEHTOTEHE3A
B UBAIIKUHO JIATYHE

B pesysibTaTe aHanmm3a rpaHyJOMETPUYECKOTO
cocTaBa OTJIOKeHUH VIBamIKMHOM JaryHbl 1O TpeM
CKBKMHAM GBI BBIZIEIEHBI TPH TOPU30HTA, OTPaska-
IOTIHE Pa3anyHble 0OCTAHOBKY OCAJIKOHAKOTICHUST
(cm. Tabamiy, puc. 5).
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Puc. 5. Cxematuueckuii paspes 3amagHoii yactu
KOTJI0BHHBI IBalIKUHOM JaryHbI.

1 — cymnecs; 2 — CYIJIMHOK; 3 — MeCOK; 4 — IpaBeJINCTLII ECOK;
5 — anacuble oTsoxKeHus; 6 — ropusont I; 7 — ropusonr II;
8 — ropusonr III; 9 — JIK; 710 — rpanuna MMII.

Hwxnuit ropusonT III mpepctaBien ammoBu-
AJIbHBIMU PUTMUYHO-CJIOUCTBIMU MTECKAMM, KOTOPbIE
MIPOCJICKUBAIOTCS HA BCEH TEPPUTOPUM BBIKOBCKOTO
royocTposa u nozgctuiaioT otyaoxkerus JIK. B cksa-
sx&une 1D-14 oru BCKpbITH /10 TryOuHbl 35 M. Berpe-
YarOTCsI TTPOCJION TPABUST, TOHKKE ITPOCIION CYTJIMHKOB
u pacrurenbHoro gerpura. Cpeanee Md wacTuil co-
crapyset 0.214 MM, So MeHsIeTCs OT XOPOITett /10 TJT0-
Xoii, B cpeareM cocrasiser 2.5. Cornacao C—Md-
auarpamme otsoxenus ropusonta III coorsercTBy-
10T 00J1aCTH IOCTOSIHHBIX BOLOTOKOB (puc. 6). Bee
yKa3aHHble XapaKTEPUCTUKU TTO3BOJISIIOT UX COOT-
HECTH C aJUTIOBUAJBHBIMY MTeCKaMH TOPU30HTA V B
onopHoMm paspese “Paznenbubiit” 1 “MaMOHTOBbBII”,
BoijiesieHHbIMU E.A. Carojjoit. 9T ke OTJIOKEHUS
BBIJIEJISIIOTCS] B paspesde Y OMYJIISIXCKON JIaryHbl 1
ITecuosoro osepa B [ Jenrich et al., 2021].

lFopuzont Il nmpencTaBieH oTTasIBIIUMU OTJIO-
xenusivmu JIK (TabepasibHbIMU TOJIOIIEHOBBIMU 0Opa-
30BaHUSAMU) IBYX TUTIOB U IIPEUMYIIIECTBEHHO COXPa-
HsIeT er0 M3HAYaJbHbBII cocTaB. ETO MOIIHOCTH CO-
craBsieT 6-7 M.

Cocras otrioxxenuii IBamkuHoii garyubl no ckBaskunam 5D-13, 1D-14, IV4-4

Topuzont Tun Howmep cks. Cuoit Tiny6una*, M | MoIHOCTb, M Cocras oTi0oxKeHui
I I 5D-13 I 0-4.6 4.6 W, cyrankn
1V4-4 I, 11 0-6.0 6.0
1D-14 I 0-0.3 0.3
11 1D-14 11 0.3-5.0 4.7 [Tecok, ni
11 I 5D-13 11, 111, IV 4.6-11.7 71 Ileckwu, cymecu, CyriiMHKH,
1V4-4 11, I1L, IV 6.0-11.5 5.5 IpaBe/IMCTDIC HECKHI
11 1D-14 IIL, IV 5.0-12.2 7.2 Ilecku, rpaBesucTble 1ecku
III 5D-13 \Y 11.7-16.2 >4.5 ITecku ¢ mpocsiosiMu TpaBus,
IV4-4 \Y 11.5-13.3 >1.8 CyIJIMHKOB
1D-14 \Y 12.2-25.5 >13.3

* TiyOGuHa OT iHa JIaTyHbl.
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Puc. 6. O6o6maromas C—Md-auarpamMmma oTj103Ke-
Huii VIBamknHoii JaryHsl.

1 — obaactb otnoxenuit JIK; 2 — obmacts nogerunatonux JIK
AJUTIOBUATILHBIX TIeckoB. PuMckne nndpst I-I1I1 1714 ropuzonTtos
COOTBETCTBYIOT UX HOMEPaM B TabJuIie.

Tumn I mpeacraBaen meckamu, CymecsMu U Cy-
TJIMHKAMY C BKJITOUYEHUSMU BUBMAHUTA, TIOJCTUIIAE-
MBIMM I'PABEJIUCTBIMU TTECKaMU, BCTPEYaeTCs B CKBa-
auHax 5D-13 u IV4-4. Ha C—Md-auarpamme oHu
pacriojiaraloTcs B 30He CMelLleH s YacTHlL, TPaHCIIOP-
TUPYEMBIX MTPEUMYIIIECTBEHHO BO B3BECH U TlepeKa-
TOM YaCTHII, a TAK)Ke B 30HE MepPeKaTa YacTUll, COOT-
BETCTBYIONUM 00JIACTH BPEMEHHBIX TOTOKOB. I10 co-
CTaBY 3TH OTJIOKEHUS COOTBETCTBYIOT rOPU30HTY [V
JIK paspe3sa “PaznenbHbrii”.

Tun IT oxBaTbIBaeT OTIOKEHHS ¢ TJYOUHBI OT 5
no 12.2 m o ckB. 1D-14 w ipeicTaBieH METKO3ePHU-
CTBIMU MTECKAMU, TIOJICTUJIAEMBIMU T'PABEJTUCTBIMU T1e-
CKaMU C BKJIIOUEHHUSIMU JleTpuTa. B BepxHeil yactu
paspesa So MeHsIeTCs 0T Xopoliei 10 m1oxoit; Md co-
crasiger 0.189 mm. [Tosoxkenne Ha C—Md-auarpam-
Me I1oKa3piBaeT (hopMUPOBaHME OTJIOKEHUN B yC-
JIOBUSIX BPEMEHHBIX TOTOKOB PAa3JTNIHON WHTEHCHUB-
HOCTHU. B 1emom, BMecTe ¢ MOACTUNAOIUMEA WX
IPaBeJIMCTBIMU ITECKAMU, OHU COOTBETCTBYIOT OTJIO-
KeHugMm, BoigeseHubiM E.A. Ciarozioif B cocrase
IV tumna JIK paspesa “Paznenpnsiii”. Kak u otioxe-
Hust tTuna I, oramoxenus tuna I coorBeTcTByOT Xa-
pakTepucTAKaM cocTaBa oTioxennii JIK n orpaskaror
UX M3HAYAJIbHBIE YCIOBUS OCaKOHAKOIIeHUA. OT
ornucanHbix panee orioxkenuii JIK ux oramyaor 60-
Jiee BbICOKHME 3HAUYEHUS SO, a UX KPUOTEHHOE CTpoe-
HUe — JIMH30BU/IHO-CJIoUCTble, aun3oBuanbie KT, ¢
HaKJOHHO 3ajierafouMu maupamu [ Yesepes u op.,
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2007] — 1m03BoJIIeT UX OXapaKTepU30BaTh Kak Tabe-
paJibHble 0OPa3OBAHNSL.

Bepxumuii ropusonT I orpaxkaer ncropuio pa3su-
Tus camoil VIBalmkuHoM JaryHsl, B €ro mnpejesax Bbl-
JleJieHbl Ba Thna otyaoxkeHni. Tun I npeacrasien
03€pPHO-JIATYHHBIMU WJIAMU W CYTJTUHKAMU U BCTpe-
yaercs 10 raybuH 5—6 M B [[eHTPaNbHOI 1 3amaji-
HOIT yacTsiX JlaryHbl u 710 rry6unbt 0.3 M B ceBepo-
3ananHoil yactu jgarynbl. Cpegtee Md cocrasisier
0.014 mm. Ha C—Md-auarpamme oTI05KeHHsI paciio-
JIaraioTcest B 061acT CoKoiHbIX BoA. [Ipenmyiie-
CTBEHHO 03€PHO-JIAarYHHDIN FeHe3UC OTJIOXKEHUN BbI-
JICJIEHHOTO TUTIA TaKJKe TTOATBEPKAAECTCS TAHHBIMU O
co/lepsKaHUM OPraHu4YecKoTo BelecTBa | Yesepes u
op., 2007; Cyxoseproe u dp., 2014; Ilozodaesa u op.,
2017; T'epwenuc u op., 2019], KoTopbie TTOKA3BIBAIOT,
YTO €r0 BO3pacTaHue CHIU3Y BBePX IPOUCXOUT C TITy-
O6uHBI 6-8 M.

Tun II BcTpeuaercs Ha ceBepo-3ariajie JaryHbl B
paspese ckB. 1D-14 u npexcrasisier coboii mepecia-
MBaHMeE MeCKa ¥ UJIa ¢ KOCON CJIOMCTOCThIO. SHAYCHUE
Md nocaoitno mensercsa ot 0.024 MM B miaax 1o
0.282 MM B neckax. OTi0KeHs MOIJIU ObITh chop-
MUPOBAHBI, TI0-BUIUMOMY, KaK B pe3yJbTaTe TepMO-
abpasuoHHOro pasMbiBa Gepera U CHoca MaTepuJia u3
oBpara, B TIpefiesiax KOHyca BBIHOCA KOTOPOTO PacIio-
JIaraeTcs CKBa)KMHA, TaK U B Pe3yJbTare IPOCAKH OT-
snoxenuil JIK v nepemernuBanust ¢ HUMM JIOHHBIX OT-
JIOYKEH U

Ananus cocraBa oTyIokeHUH VBalkunoii jary-
HBI II03BOJISET BBIIEJUTD TPU 9TAIla PA3BUTHUS €€ KOT-
JIOBUHBI /10 3aTOIJICHUS] MOPEM.

Iman 1. Dopmuposanue nepeurioz0 mepmo-
Kapcmoeoezo o3epa, pu KOTOPOM TIPOUCXO/IUIIN OT-
tTanBaHue u npocajka oryaoxenuit JIK. Orinoxkenus
ropusoHTa Il coXpaHgIoT ero JUTOJIOTUYECKUH COCTaB
U TIPEJICTABIISIOT COOOI COBOKYITHOCTB JIEJTIOBUAJIBHO-
MPOJTIOBUAJIbHBIX OTJIOKEHWH, HAKATITUBABIINXCS B
npeAropHoil vacTu Xapayaaxckoro xpebra, mepepa-
GOTaHHBIX B IIOA03EPHOM TaluKe. B ceBepo-samannoi
yactu jiaryubl (ckB. 1D-14) B coctaBe oT/OKeHUI
9TOTr0 TOPU30HTa TIpeodiagatoT 6oJiee KpyIHble (hpak-
nuu (tur 1), yeM B eHTPaJIbHON U I0T0-3aMAHOM
(tum IT).

Iman 2. Pacuupenue mepmoxapcmoegozo ose-
pa, B pe3ysibTaTte KOTOPOTO MTPOUCXOJNT HAKOIIJICHIE
cOOCTBEHHO 03€PHBIX OTJI0KeHiT. Mopdosorus Kot-
snoBuHbL (cM. puc. 1, 6) yKasbIBaeT Ha TO, 4TO 3alaj-
Hasg 9acThb COBPEMEHHON aKBATOPUU JIATYHBI B MIPO-
JIOM OBLTa TIEHTPaIbHOI YaCThi0 TEPMOKAPCTOBOTO
03€epa, a OCHOBHAS 4acTb IIpUMeceil KPYIHbIX Gpak-
I[MiT IPUBHOCUTCS ¢ Pa3MbiBaeMbiX Geperos | Tym-
cxotl, Jlesouxuna, 2020]. ITOT BLIBOJ 1IO/ITBEPIKIAET-
Csl COCTABOM OTJIOKEHUIA: OTJIOXKEHUST TEPBUYHOTO
TEPMOKaPCTOBOTO 03€epa 110 cKB. IV4-4 umeror 6oJiee
TOHKUI COCTaB, 4YeM Ha IPYTUX yyacTKax. B yciaoBuax
AKTUBHOTO PACHIMPEHUS 03€Pa, BEPOSTHO, (hOPMUPO-
BAJINCH OTJIOKEHUS B CEBEPO-3aIAIHON YacTH 03€epa,
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TeMIIbl OTTanBaHus oTyioxenuit JIK u ux npocepanus
Ha JIHe MOTYT B HEKOTOPOH CTETIEHN OTIePeXKaTh CKO-
POCTH OCATIKOHAKOTIIEH NS, B Pe3yIbTaTe 4ero oopa-
3yeTcs CJION TmepeMeniaHHbIX 0CaJIKOB, (hOPMUPYIO-
MIAXCS B 03€PHBIX YCAOBUSAX U BKIIOYAIONINX B ceOst
3HAYUTEJIbHYIO YACTh IIPUBHECEHHOI0 MaTepuasa Uiu
[IPOCeIAIONINX ITO/ICTUIIAIONINX OTyI0KeHnit. Ha atom
aTare IMPOUCXOANIO PA3BUTHE TT003EPHOTO TAINKA,
PEUKT KOTOPOTO GBIJI BCKPHIT B IEHTPAIBHOI YacTH
saryHsl Ha rayouse 13.2-19.7 m.

Iman 3. /penupoeanue mepmoxapcmoeozo
o3epa. YuutbeiBas CKOPOCTH OTCTyHaHus Gepera,
BOJIM3KM KOTOPOTO PacilojioikeHa CKBaxkuHa 1V4-4,
BEPXHUU rOPU3OHT OTJIOKEHUI ellfe 3a HECKOIbKO JIeT
110 OypeHust CyLIecTBOBaAJ B Cy0asPaibHbIX YCIOBUSX.
CoBpeMeHHbIe aJlacHbIE OTJIOKEHUST, PACTTPOCTPAHEH-
HBIE HA 9TOM Y4acTKe, BEPOSITHO, OBLIN MEPEMBITBI 1
nepeotJsioxkenpl. Ha ente ogun atan gpeHupoBanug,
6oJiee paHHMIL, yKa3blBaeT IIPOCJION IIECKOB 1 CyIieceil
B 03€PHBIX OTJIOKEHUSX MOIIHOCTHIO 10 1 M, ripocJie-
JKUBATOIIUIICS 1O BCEM CKBaXKMHAM Ha riryOuHe ot 2.4
110 4.0 M. ITH OTJI03)KeHUsT c(DOPMUPOBAHBI TTyTEM Tie-
peKaTbIBAaHUS YACTHIL, a B 3aNaJHON YaCTHU JIaTyHBI
TaK’Ke XapaKTePU3YIOTCS HAJTUYUEM MTPOCTIOEB PACTH-
TEJBLHOTO JIeTPUTA, 3aJeraloluX HakJIoHHO. ToT ke
MPOCJION cymecell U TbLIEBATHIX IIECKOB B [ATIa30HE
riyOuH 3—4 M BbIIEJIsIETCs 110 CKBaskuHaM [V4-2 [ Ue-
sepes u dp., 2007] w IV-99 [Schirrmeister et al., 2018)].
CocraB oTyioKeHN Y OMYJIJISXCKON JIaryHbI, Paciio-
JIOKEHHOM K 3amajy oT VBankuHoil, Tak:ke yKa3biBa-
€T Ha BEPOSATHOCTD /IBYX HTAMOB €€ JPEeHUPOBAHUSA
[Jenrich et al., 2021].

[TepBonauanbHO npe/Ionarasoch, yto Maari-
KWHA JIaryHa /10 3aTOIJIEHUSI MOPEM TIPe/ICTaBIIsAIA
cobo1t 03epo, B IpefieiaX KOTOPOTO COXPAHSIETCS TTO-
nosepHbiil Tanuk [ Yesepes u dp., 20071, Ho B x01€ Oy-
penust u repmomerpuu B 2013-2014 rr. B ee 11eHT-
pasibHO#T yacTH GBLIO BCKPBITO JiBa ropuzonTa MMIL.
Bepxuuii ropusont (ray6una 7.8—13.2 M) B 11eHT-
PaJIbHOI YacTH yKa3bIBaET Ha TO, UTO KOTJIOBUHA TTPO-
Mep3aJia ¢ TIOBEPXHOCTH TTOCJIE TOTO, Kak ObLjIa JIpeHu-
poBaHa u ipeBpatuiach B anac [ Tymckotl, Jlesouxuna,
2020]. B ceBepHoii yacTu maryusl kposiasg MMII 3a-
sieraet Ha riryoute 12 M. Tpemnonaraercs, 4To B 9TOM
YacTH KOTJIOBMHBI I1epejl 3aTOIJIeHUeM MOPS coXpa-
HAJIOCh OCTaTOYHOE TEPMOKAPCTOBOE 03€PO.

B pesymbTaTe 3amonaenus mopem KOTIOBUHBI
MPOU30IILIO MTPpeobpasoBaHme 03epa B COBPEMEHHYIO
JlaryHy. Y CJIOBHAs IPaHUI[a MEK/LY O3€PHBIMU U CO0-
CTBEHHO JIATYHHBIMU OTJIOKEHUAMU ITPOBOJIUTCA aB-
topamu Ha rayoune 2.5-3.0 M. Ona cabo BbipakeHa
B COCTaBE€ 0CA/IKOB, HO BblJleJieHa 110 IIPUCYTCTBUIO
Mopckux opamunudep (onpenenenune E.1O. Tai-
JIEHKOBOI1) B BEPXHUX 2.5 METpax.

CoBpeMeHHbIe JIaTyHHbIE OTJIOKEHUS B 3HAUU-
TEJIBHON CTEIeHU TIPEACTABISIOT c000il TIepeoTJio-
JKEHHBIE aJlACHBIE W 03€PHBIE OTJIOKEHUS, TOCTYIIA0-
I1e B aKBaTOPUIO B Pe3yJibTaTe Pa3MbiBa aJacHOM

Teppachl. VI3aMeHeHnsa B COBPEMEHHOM COCTaBe OTJIO-
JKeHUH Takke B 3HAUUTEJIbHOU CTEreH MOTYT oTpe-
JIeJIAThCS TMMOCTYILIEHNEM HAHOCOB Yepe3 IPOTOKY B
KOCe, OT/IeJIIIONIe JIaryHY OT MOPSI.

3aTornaeHne MOpeM KOTJIOBUHBI IPUBENO K OT-
TaNBAaHUIO BEPXHETO TOPU30HTA OTJOKEHU, HO TIO
Mepe oOMeJIeHUs JIaryHbI IPOUCXOAUT UX IIEPEXO/]
B OXJIaXK/JIEHHOEe cocTosgHue. B ceBepo-3amnaanoil yac-
TU JIATYHbI B HACTOsIII[ee BPEMsI IPOUCXO/IUT ee pac-
mypeHue u yriaybaeHne aHa, Ho GoJiblias 4acTh Jia-
I'YHBI MEJICET B YCJIOBUSAX CTaOUIBHOTO YPOBHS MO-
ps1 1 GOJIBIIOrO KOJIMUECTBA TMOCTYMAIIEro B Hee
MaTepuaa.

3AKJIOYEHUE

B pesysibTaTe cTaTHCTHUECKOTO aHATU3a COCTa-
Ba OTIOKeHUH VIBAITKUHON JTaryHbI BIIEPBLIE OBIITH
COIOCTABJIEHBI JaHHbIE OYPEHKs Pa3HBIX JIET, UTO 110~
3BOJIMJIO BBIJIEJIUTH B €e IpejiesiaX U OXapakTepu-
30BaTh TPU TOPU3OHTA OTJOKEHUH: aJTIOBUAIbHBIE
oTJIoKeHus1, TabepajibHbie 06pa3oBaHus, 03ePHO-JIa-
TYHHBIE OTJIOKEHUS. B TOpU30HTE 03€PHO-JTATYHHBIX
OTJIOKEHUI, KOTOPbIe PaHee pacCMaTPUBAIUCH KaK
€/IMHBIN OJTHOPOHBIN CJI0i1, ObLIN BbIJIe/IeHbI H3MEHe-
HUS B COCTaBe OTJIOKEHUH, OTPAKAION[NE PA3JINYHbIE
ycaoBus ocajikonakorienud. [Ipeanonaraercs, 4To
03epo IBAXK/IbI [PEHUPOBAJIOCH /10 3aTOTLIIEHUST MO-
pem. [liist GoJiee eTanbHON PEKOHCTPYKIIMN YCJIOBUI
pasBuTHst BAIKUHON TaryHbl He0OX0ANMO Oypenne
¢ 6oiee yacTbiM 0T6OPOM TIPOO.

Ananu3s cocraBa orJyiokenuii MIBammkuHoii jary-
HBI TI03BOJISIET CJ/IEJIATh CJIe/IYTIOTIE BBIBOJIBI:

— cocTaB OTJ0KeHni VIBalTKHOM JIaryHbI B 3HA-
YUTEJbHON CTENEHN OIIPEIEJISIETCSI COCTABOM U KOJIU-
YECTBOM MOCTYMHAIOIIETO ¢ Pa3MbIBAEMBIX OEPEroB
MaTepuaia, IoJIoKeHneM 6eperoBoil IMHNY;

— 0Ca/IKOHAKOILJIEHNE B YCJIOBUSIX MEJIKOBOTHOM
JIATYHBI OTJIMYAETCS OT IJIyOOKOBOIHBIX O3EPHbBIX yC-
JIOBHIA 60JIee BBICOKON THAPOAMHAMUYECKOM aKTHB-
HOCTbBI0, GOJIBLIIUMU CKOPOCTAME OCAIKOHAKOILICHS;

— aJlacHbIE OTJIOKEHUSI B TIePBOHAYAJIBHOM BU/IE
B paspe3e JOHHBIX OTJOKEHUI JIaTyHbl He COXPaHsI-
10TCsI, TI0 Mepe pPaclIupeHns aKBaTOPUU OHU Pa3Mbl-
BAIOTCS U TIEPEOTKJIAbIBAIOTCSI.

Baazoodapnocmu. Paboma svinonnena 6 pamkax
HHUOKTP 122011800064-9 (mepsrommno-zeonozuue-
CKULL AHAIU3 U UHMEPNPEMAayus OAHHbIX) U NPU Pu-
nancosoti noddeprcke PHD (epanm No 21-77-30001).
Cmamucmuueckas obpabomrka 0annvix coeiana 6
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