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Ice-rich permafrost in the Yana Upland has been investigated. The composition and structure of the
permafrost have been determined. Their role in thermal denudation processes have been examined. The response
of the ice-rich permafrost to recent climate change has been assessed.
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BBEAEHHE

Paspest KpHOAUTO30HB! STHCKOFO TLIOCKOIOPbs
HAOCTATOYHO UCCAESOBAHK B FEOTEPMHIECCKOM OTHO-
menuu [Hexpacos, 1974; Banobaes, 1991}. Onnaxo
CTPYKTYypa AbAUCTHIX NOPOZA 3TOH 30HH cabo oxa-
paKTepH30BaHa. ;

BhIX0AB AMCNEPCHBIX MOPOX C JbJUCTOCTHIO
25 % u 6osee U KOCMAYECKHe CHUMKH CEeBEPHOM Jac-
TH SIHCKOTO IJIOCKOrOphs H3YYalHCh COTPYAHUKAMU
WuctutyTta Mepanorosenenus M. [LW. Mensnykosa
CO PAH coBMeCTHO ¢ 3apyOexHbIMU aBTOPAMH ITOH
cratou B 2010-2012 1.

B ykasanHoM paiioHe aBTOpPaMH IIPOBEJEHEBI HC-
CeI0BAHUT KPUOJAKTOTEHHBIX oTHoXKenult [Kama-
conos, 1972]. Honyckanoch IpUCYTCTBHE 3AECDH
3KCcTpaHuBHTOB [ Kynuyxuii, 1989]. Yuureisanucs pe-

rHOHANBHbIE 0COBEHHOCTH TIPOSBIIEHMSA HX TepMoe-
Hyzanuu. TepMOAeHyAaNMA NOHUMANACE KAK CIIOXK-
Hasl COBOKYIHOCTB [TPOIeCCOB Pa3pyIHeHHA KPHOIH-
TO30HBI, BHIKBADINX TATHNE UCKONAEMOrO JIbJa 1
BMEHIAIOIIMX €r0 OPO/l, CHOC MaTepHasia H 06pasoBa-
aie HOPM TEPMO3PO3HH, TEPMOKAPCTa 1 TepMoabpa-
31H, a Takxke conudmokguonanx Gopum [ Tumogees,
1983]. TeMmbl 5THX TIPOUECCOB OLEHMBAIUCH 11O 00B-
eMy MaTepHasa, BHHECEHHOTO 32 NMPeAe/ibl y4aCTKOB
TEPMOAEHYAALHH JbAUCTHIX HOPOS.

Hens cTaThm — paccMOTPETb CTPYKTYPY JbIUC-
ThIX TIOPOI, BHIABUTH UX POJIB B TEPMOJAEHYXalHH,
OLEHUTD PeaKLHK BePXHEero ropU30HTa KPHOAMTO30-
HEI Ha COBPEMEHHbIe U3MEHEHW KJIHMATa B CEBEPHOH
yacT SAHckoro niockoropbs. CraBuiaach 3agada —

© B.B. Kymsmknit, A.W. CripomsTimkos, JI. lllnppmeticrep, 10.B. Crauxos, I. Ipocce, C. Berrepux, M.H. Ipuropses, 2013

56




JIBJHCTBIE HOPO/IBI K TEPMOAEHYAALHA B PAHOHE ITOCE/TKA BATATAH

oxapaxfepnsoaa'rb COCTaB H CTPOCHHE JIBJHCTBIX HO-

HX TEPMOJCHY/IALMH B padioke noc, Bararaii.

DakTHYeCKHR MaTepHan cTaThH CoGpan ae-ro.na—'
ep3noTHON cremru | Kydpasyes, 1961, Memoou-
xa..., 1979; Memoow..., 2004). Feoxpuonoraueckne ga-

MH M

1 [ Kamaconoe, 2009] 1bAMCTEIX HOPOJ BEIIENEHR C

HOMOUILI0 OCHOBHOTO MeTOAR KpaosuToaoruu {Ka-
maconoe, 1973] 1 ¢ y4eTOM HOBBIX TpejcTaB/Ienuii o -

HpﬂpORﬂHX yCJlOBHHX Hcc.nez[yeuon TEPPDHTODHH.

IIPKPO.ZLHME ifCJIOBHH CEBEPHOH YACTH
- HHCKOr0 NAOCKOTOPhiA

KaumaT 570# TEPPHTOPHI XapaKTePH3YETCS TI0

raHHNM MeTeoHabmoaenuit. Takue Habrmofenns Ha

CCBEPC ﬂHCI(OI‘O LAOCKOD Ophﬂ BhIHOJIHEHbI Ha MCTCO :
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- crannuy Bepxosnck B 1888-2011 rr. Yacts faHHBIX
pon, oOpeaeuTh KOMF4ECcTBO JIbAa B HHX H CKOPOCTH

Habioenit nmeetcs B nesatu | Cnpasounux..., 1966;

. Cnpasossiux..., 1968; Hayuno- puxméimucnpascw

989, aacTb — -B Unrepnere [Catm I'Y... - http.//

metes: 7k, Caim HKILL... - http;//wwwncdc.noaa gov).
Hmpnx #3.TeX ¥ APYTUX NpUBEeHs! Ha puc. 1, Ha

XORORHOK 3uMOR ﬁ OFHOCHTENSHO TEILTBIM JCTOM,
~Cormacua puc 1, 3aMeTHEIE KIMMATIHECKHE W3-
MeHeHHT ﬁaﬁ.mo_' '_ ;

- 603&&5 M A € y‘nh.m*m&l&tfb Cpé}lﬂﬂﬂ net-
HSS Temneparypa Bo:w.yxa.
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Puc. 1. BuGopounsie naunbie Mereoctaunuy Bepxoanck B 1967-2010 r.:

4 — CPeIHErofoBasi TEMIIEPATYpa Boagyxa (1); 6 —

TOAOBHE CyMMB aTMOChEPHBIX 0caikos (r); 8 — 3umHss (OKTAOpPB—anpens)

TEMIEpaTypa Bo3ayxa (t); 2 — 3UMHUE cyMMBI aTMocdepHBIX ocaakos (r); 0 — neTHsisi (Mali—~ceHTAGPS) TeMnepaTypa Boaayxa (£);
& ~ neTHie CyMMEBL aTMOChEepHAIX 0caaKoB (7); CIVIOUIHBIE JINHHH — KPUBLIE H3MEHEHIS JAHHBIX, IITPHXOBLIE NPSAMBIE ~ MX TPEHIbL.
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B.B. KYHHMIIKHI 4 JIP.

— Gonee yem Ha 2 °C YBENNYHAACH CPCAHAA 3UM-
HAST TEMOEPATYPA BO3YXA;

— Ha 15 MM cokpaTHaach CYMMa 3UMHHX ATMO-
cepHBIX OCAZAKOB.

VisMeHeHus kaumaTa SHCKOTO IIOCKOTOPBS B
1967-2010 rr. puKCHPYIOTCA HE TOILKO [0 ZaHHBIM
mereoctanimu Bepxosiaek. [Togo6Hble U3MEHEHHS B
TE 7K€ TO/Abl OTMEYEHBI HA METEOCTAHIIHI Bararau Ha
PACCMATPUBAEMOH TEPPUTOPHH.

Teonoruueckoe CTPOEHNE 9TOH TEPPHTOPHH Olpe-
JeJIAeTCA ee NoJoXeHHeM Ha 3anaje Bepxosno-Ko-
ABIMCKOW CKIaa4aToi 0bnacTu, Iie PacrpoCTPaHEHB!
TEMHO-CEpPhIe TEPPUT€HHBIE ANEeBPOJIUTH M ADTHILIHTH
Tpuaca [Bdosuna, 2002}. Te u apyrve cozepKaT CJI0H
1LIECYaHUKOB, BMECTE ¢ HUMH 00pa3ys CI0KHO CMATYIO
4 IPOPBAHHYI0 HHTPY3HBRHEIMHE ITOPOIaMH OCAiOUHYIO
tomiury. Ha Heit uMeeTcs raHHCTASA KOPA BBIBETPUBA-
HMSI, MECTAMU EPEKPHITAsT TopoaMu Heorena, Heoren
COCTOWT U3 TJIHMA € TajbKOM 1 MeOHEeM, TaJIEeUHUKOB,
CYTJIMHKOB, CyIieceH, neckoB, KBapTep 3/iech 3ajeraer
B BUIE IPEPRIBUCTOIO TUIAILA, PACHOJIOKEHHOTO Ha 60-
Jiee IPEBHNX TOMIUAX CKAJTBHBIX M AUCIEPCHDBIX IIOPOJL.

IoBepxHOCTL McceayemMol yacTu A HcKoro ILIoc-
KOTOPbSA HMEET OTYETIHNBO BRIPDAKEHHBIH CTYIIEHYa-

BEse [—7 [~ ]s

[ e8 |9

Puc. 2. Teomopdonoruueckas cxema paiiona uecne-
JloBaHMiA.

1 — ynnomenxas pepurnia (TOPHBIH FL1aKOP); 2 — MOBEPXHOCTD
FOPHOIO CKJIOHA ¢ Aes1AMY; 3 — NOBEPXHOCTh FOPHOTO CKIOHA
€ YYaCTKaMH TIONHIOHANRHOTC penbeda H (hopMaM TepMose-
HyZanuu; 4 — OBEPXHOCTh MOATOPHON PaBHWHLE J — 007acTh
peunbix Teppac (abe. seicora 120-170 M); 6 — TepMoxapcToBas
¢opma (annac); 7 — BOAOTOK; 8 — 03epo; 9 — OypoBas CKBAXKKMHA
1 ee Homep; 10 — yuacrox B-8.
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Tl penbeg (puc. 2). AByxcrynenyaras nofma H de-
TBHIpE HAATIOHMCEHHEIE TEPPAChI BRIACIHAIOTCS B AOTHHE
p. fIHa; abcomoTHas BeIcOTA 4-H HAANOMMEHHOI Tep-
pPachl ¢ BHIXOXAMH TECKOB CPEAHEro 3BeHa Heo-
naeiicroltera gocruraer 170 m [Bdosuna, 2002}

Bsrcmias ctyness peasedia 310l TePPHTOPHH
npeacTaB/ieHa YILIOMEHHOR BepIIHHOH ropsl Kup-
THILIAX ¢ abcosoTHOH BricoToi 590 M (puc. 3). Huoxe
HAXOIATCS YILIONIEHHBIE BEPIHUHE rop Yaaxan-Chi-
onrua (485 M), Maran (390 m), Xarsarnax (381 m)
i Apyrux orporoe xp. Kucunasax. ITororue ckioHsl Ux
WHOTA OCJHOXKHEHBI TIOJTUTOHATIBHBIM peabedom.

YrnomeHHble BEPIIMHBL — FOPHbIE IIIaKOPhI —
SABJASIOTCH y4aCTKAMU CHILHOTPELIHHOBATBIX I0PO[L.
TlepeKpbIBAIOTCSA OHU 3IIOBHAIBHEIM 1ilebHEM € KOp-
KaMW ¥ rHe3jaMn apja. Cpeau Takoro amoBusa nMe-
J0TCS OT/ieIbHBIE (OOBIYHO IPAHUTHBIC) CKANBL — KHU-
I'MJSX Y, BO3BbIIAalmMecs Haa mebneM Ha 1—-10 mu
Gonee [ Mypaun, 2004]. 3T cKanbl CBUAETENBCTBYIOT,
YTO BBIBETPUBAHUE 3/1eCh 3HAYUTEILHO MelUICHHee
pa3spyliaeT HHTPY3HBHEIE TIOPO/bI, YCM BMeUaoume
HX ocafo4Hble 06pasosanna. CKIOHB TOp cpeaHeil
KPYTHU3HBI ¥ NIOJOTHE, 9ACTO OCTOKHIIOTCSA NIOMIA-
KaM1 KPHOIJIAHALMOHHBIX Teppac. [Tocneanue cexyr
CKJIA/IKY CKAJbHOIO OCHOBAHMA, B KOTOPOe OHHU Bpe-
3aHbl, U IPEICTABIAIOT c060il peMUKTOBBIe HOPMBI B
JIECHOM TosIce SIHCKOIO 1110CKOTOPbS.

IMoaropuas paphuHa (npeodraaawuiye abcomoT-
Hble BeIcOTH 200-250 m) oTsrwyaeTcs HermyboKUM
3ajleraHieM IIOPOJ HeoTeHa. JTa yBaJiCcTas paBHUHA
3aHUMAaeT B TeoMOpOIOrHIeCKOM ILTaHe IIPOMEeXY-
TOUHOE MECTO MEX/Ly 00J1aCThIO PEeYHbIX Teppac 1 06-
JIACTBIO ropubiX cxkiioHOB. OTAebHble OBparu pacuie-
HAT IMOBEPXHOCTE NOArOpHON paBHUHLL. [1HOTA2 Ha
Hell HaXOASATCA a/lachl — CTOYHBIE B beccTouHsIe (op-
MBI TEDMOKapCTa € 03€PaMH 1 GoxoTamu.

AJlachl Ha OAITOPHO} PAaBHUHE H YIJIONIEHHOCTD
BepUIMH rop B 00/1acTH CKNRAYATOrO TpUaca, KUruisi-
XH H CMEMKHbIE C HUMH LIOBEPXHOCTH BbhiDaBHUBAHWA,
HEeAKTHBHHIC ILIOMAAKHA KPHOIMIaHAIITHOHHBIX Teppac
M MOJUTOHAIbHBIE (POPMBI Ha CKJIOHAX TOP ONpesens-
10T ocobeHHOCTH penbeda 3Toi TeppuTopuu. Mx Mox-
HO OGBACHATH ee MOJ0KEHNEM B OHON U3 Hanbosee
xosonnbix yacreii Bocrounoil Cubupy, rae popMupo-
BaHME KPHOJIHTO30HDI HAYAIOCH €1le B IO3AHEM [IHO-
uene [fpunenxo u dp., 1998] u upoucxopuno, cyas no
BCEMY, IO B/IHAHNEM JeAHHKOB xp. Yepckoro v Bep-
XOSTHCKOTO XpebTa. BausiHue 3THX JT€IHUKOB, Be-
POSITHO, YCHIMBAJIOCH, KOTAA OT HUX MOCTYTIANU 3HAYH-
TeJbHbIe 0OBEMBI JTETHAKOBBIX BoA. OHAKO Npolec-
CHl CTOKA U POJIb TAKUX BOJ B PASBUTHH KPUOJIHTO30HB!
FHCKOTO TUIOCKOrOpB IOKA YTO ¢/1al0 U3YYEHHI.

JBJHCTBIE TIECKHA

JIpAucThIe TeCKH BCKPHITHI B Tabakaxckoi caute
TJIKOIteHa Ha Bofopasjene pek bartarait u Acap-Hur-
kiope. ITo kepHy 6ypPOBO# CKBaXHHBI 8 paspes arToit
CBUTLL 50 ITyOuHLI 7,2 M IpeICcTABIeH MEJKUMH T1BI-




ABJIHCTHIE TTOPO/IBI W TEPMOJEHYAAIINAA B PAHOHE ITOCEJAKA BATATAF

Puc. 3. IIpeacrapurennHbie 9eMeHTHI peiibeda ceBepHoi yacTu SHCKOro niockoropbsi:

@ — YILIOMEH g BEPIIHA rophl (eTpedika); 6 — nonuronainasie hopmel (Gaiikapaxu), 6 — TPEIHHOBATEIT TPHAC IIAKOPa; 2 — 1110
HajiKa KPHOTIAHALMOHHOM Teppackl,

jdesaTbiMu reckamu ¢ ToHkumu (0,1-0,5 em) npo-  nojobHbBIe 11IeCKH 0OHAKATOTCS HA vuactke B-8 noj-
cioiikamu ibia [ Bdosuna, 2002). I1o namum JauHbIM,  TopHOiT pasHumbl (puc. 4).

Puc. 4. BbIxo/ip! JbIUCTBIX IECKOB 110 NpaBoii («) u Jesoii (0) creHke oBpara ¢ 0OPbHIBOM KPOBJIH 110JI0CA-
THUKOB (8) U UX pazpe3oM (2).
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B.B. KYHUIIKHV H P,

ABTODHI CTATHH CTPOEHHME JTBAUCTHIX TIECKOB H3Y-
yaaK B oBpare Ha yyacrke b-8, rae 8 aBrycre 2010 .
HaBMI0AATH MX FeOKPUOTIOrHUeCcKuil pa3pe3 CBEpPXy
pau3 (Tabn. 1). TIpuBeeHHRH paspe3 HHTEPECEH TeM,
YTO 3[€Ch CAOKCTAsA MECUaHAS TOMIA CONEPKUT NOJO-
CATHKH, N0 KOTOPHMHU TIOHHMAIOTCA TPYHTOBO-JIe -
Hate K 0coboi crpyxTyphl [Kynuuxuti, 1989). Py-
yeii Ha yuactke B-8 s1erko paspywmiaer JbUCThIE ec-
KM, ocoBeHHO Tena NoA0caTUKOB. MHOTOYUCIEHHbIE
cJiefibl Pa3MbIBa TIECYAHOI TOMIM TEKYYHMU BOAAMH
I03BOJIAIOT OTHOCHTE 3TOT OBpAr U ero 60xoBbie BeTBH
k ¢dopMamM TepMOIPO3NH, Honocatukn B paspese
yuacTka B-8 paciionokensl MECTaMH Ha PaCCTOAHUH
Bcero 3—4 M APYT OT APYra. ITO MOKHO OOBSICHUTH
BechMa CypoBOil 0BCTaHOBKOI PasBHTHs MOPO306Oii-
HBIX TPelMH, Ha MECTE KOTOPhIX IOSBUJIMCE TeN2 I10-
JIOCATHKOB.

JIbaHcTHiEe TTecKH B pa3pese yuacTka B-8 nmetor
06IMK BOAHBIX OCAIKOB M HAIIOMUHAIOT NEePUTTIsiII-
aNbHbIN annoBnil [Azekxcees, 1982]. Bmecte ¢ TeM
BCKpBITHIE Ha y4acTKe B-8 AbAMCTBIE MECKU MOKHO
paccMATPHBATh B KAYeCTBE TIPECHOBOXHOM TOMIIH
KpuoauTOTeHHBIX oTI0KeHuil. CBoeobpasue ee He
TOJHKO B TOM, 9TO OHA COAEPIKMT MOBTOPHO-KINbHBINA
71/l IOJIOCATHKOB, HO M B TOM, YTO 3Ta TOJILIA PacHoso-
KeHa Ha CThIKe IOJIMTOHAIBHOH NOBEPXHOCTH TOPHOTO
CKJIOHA € IIyO0KO Pa3MBITOH HOBEPXHOCTHIO HOATOP-
HOH paBHUHBL ) ' i

‘Ocaxpenne u HAKOTLIEHHE JILIUCTHIX TECKOB
NPOMCXOAMIO, CYAS O BCEMY, B ODUMPHOM BOJIOEME.
BepoaTso, 3TOT BOAGEM JIOJIIO 6111 npoTouHBIM Oac-
ceHHOM M AUTAJICH TANKIMK BOAAMH, KOTOPBIE OT/IAYMA-
JHCH MPEUMYHIECTBEHHO JTAMIHADHBIMU TEHEHUAMA.
OraenpHble YYACTKH ZHA PEKOHCTPYUPYEMOTO BOJO-
ema ¢ HermyboKuM 3a/eTaHueM MHOIOIeTHEMEPSJIBIX
TIOPOJL TIPEBPAINATACH BPEMEHaMH B 00CHIXAIOMIHE OT-

Taﬁnnua 1.

menut. IIpoMep3aroiiie Ha FUX OCafKH HCIBITRIBATH
rny6oxoe Mopo3oboitHoe pacTpecKUBaHue, MHOTO-
KpaTHOE TOBTOPeH}e KOTOPOro B OGHAKEHHBIX Hec-

‘Kax nNpUuBOanIO K 06[)3301‘]31114]{) B HHX IIOJIOCATHKOB.

BepTHKANbHbIE Pa3MEPBI IONOCATHKOB HAPACTAIH 110
Mepe HaKOIIIEHUS HeCKa. Bo3M0:kHO, 4aCcThIe CMEHBI
nonoxkenus “caoboanoil” [Jocmosanos, 1952] sepTi-
KaJlbHOH HOBEPXHOCTH (OT HEE PA3BHBAIHCE TEM-
epaTypHble HAIPSUKEHUSA B MOHOAHTHOW Mep3aoi
Tosme), obecneuuy NoABeHNe BEPEHHIB Y3KUX
(M3BUAMCTHIX 1 OTBECHBIX) KAMHBEBTIOBTOPHO-KH/Ib-
HOTO J1bJla C Y3KHMH MPOXHIKAMH MECKa B KaXAOM
fosocatHke. BeTpedalnTes HECHOHCTHIE IeCUaHbie
[poKuIKK (HopMb! 3anosHeHus ). /| pyrue IpoKIWIKY
(opMbI OTCEKAHHS) HMEIOT CIOUCTOCTH, KOTOpas 110-
106Ha CIORCTOCTH BMeImauX neckos. [lonocatuku
¥ EMEINAOIIIe WX OCAJKH — CUHTeHeTHyeckne obpa-
sopanusi, OO0 3TOM CBHAETENALCTBYET CHeAyIoInee:
CXOICTRO COCTABa MPOXM/IOK 00JIOMOYHOIO MaTepHa-
Jla DOJOCATAKOB M COCTaBa BMENIAIOIIUX COeB; He-
paBHOMEPHOE PacIpefie/IeHue Jba-IIeMenTa 1 TOH-
KIX FOPM3CHTATBHBIX JIe/ISIHBIX IIPOCTOCK B pa3pese
ficcITelyeMoi TOIH IECKOB; PACIIPEHHbIC YIACTKH
B I0CTATOYHO JJHWHHOM TIO BEPTUKANH IMOJIOCATHKE,
CXO7ICTBO TAKHX yJaCTKOB C PAaCHIHPEHUS MU CHHI€He-
THYECKHUX KHJ JibAa; MPEePhIBHCTOCTD [I0JIOCATHKOB,
BBIPAXKAIOUIASICA B TOM, YTO HEKOTOPBIE U3 HAX COAEP-
XaT ONJIABJCHHBIE CBEPXY JA€AAHBIE B [DYHTOBBIE
IPOXUJIKH; SIPYCHOE 3a/ieraHue MoNOCATUKOR B pas-
HBIX IAYKax pa3pesa.

JIpAUCTAS TONINA MEIKHX IIbLIEBATHX II€CKOB B
paapese y4acTka b-8 uMeeT BHANMYIO MOLIHOCTD 60 M.
Dta TOMIA OTIHYACTCSA BEPTUKANBHOM! CIOHCTOCTRIO
[JONOCATHKOB ¥ MPEMMYIeCTBEHHO TOPH30HTAIBHON
C/IOMCTOCTHIO BMEMIAIOIMX ECKOB. AGCOIOTHAS BbI-
COTa HX KPOBJIH 31€Ch COCTABJIAET OKOJ0 260 M.

OmnxcanHe reOKPHOOTHYECKOTO paapesa yuacrka B-8 HOATOPHOH pABHHUHLI

Homep cos Caybuna, M

Kpatkas xapakTepiCTHKA NOpoa

0,5-0,9  |Tecok GyposaTo-cephiil, CBETbI, MeJIKHIL, THAeBATHIA, ¢ 06pPRBKAMH KODHEH pacTenuil, TaNBi

1 0-0,05 |MoxoBo-IMIAHBHKOBEI HOKPOB, TATHIH

2 0,05-0,5 |Tlecox Gypuit, MeskHif, BHLTERATHIA, C KHBRIMU KOPHIMH pacTeHMi, Tabii
3

4 ' 09-1,1 |Tlecok cBeT/I0-CephIii, MEJKHI, HANCTEIN, C HESICHOH CAIOUCTOCTBIO, TasThEi
5

reHHAsA TEKCTYPA;
6 1,3-6,5

1,1-1,3 [lecok cepnlit, Memxuil, IEUTEBATHH, C TOPHAVHTAABHOM CIONCTOCTHIO; TOHKAA NHH30RHAHAA KPHO-
% BRARCTOCTS 8= 35 %; KOHTAKT C NOACTHAIONMMA OPOJAMH pe3Kuit
Tecok cephiil, MeIKui, CEOBCTRIA, ¢ Te/IAMU TO/IOCATHKOB. IITupyna nonocaTukos A0 2,5 M; OHK

TIpe/ICTABAA0T CofoH B paspede CUCTEMBI TECHO IIPHAKATHIX APYT K APYTY ACAAHMX H NEeCYaHhX
TPOIKHJIOK C BOXHHUCTHIMH 60K0BbIMY rpanaMu. OTAesbHbIE IPOKMIKH II€CKA ¥ Ib]A B NONoca-

b R - R e

THKe RAYMHAKOTCA HA PasHEIX yPOBHSIX. PACIION0XKEHH HONOCATHEHM IPYT OT APYTa Ha PaCCTOAHMH
4-5 M. Bremaonmii TeCoK HMeeT TOPH3OHTAMBHYIO CIOMCTOCTD M COACPAKNT JIE/ UEMEHT, HMHOTAA
BCTpedaIoTea ToHKHe (12 MM) JIHH3bI H npocoiixy npga. CryneHus WX B BUAE JIEITHBIX FOSICKOB
NPHMBIKAIOT K TIOJOCATHKAM IIOYTH TIOA NPAMBIM YITIOM. ConepaaHue AbJa B CIOE H3MEHSETCA OT
nonocaTakos (& = 60-70 %) x BMematoniemy fecky (8 = 30-35 %). KoHTakT ¢ noAcTHIA0MmedH
nayxoi HMeeT cyIe/(bl OTLIABAEHUA €€ TI0PO]

7 65-12,5 |Tlauka THAHCTHIX RECKOB, AHANOTHHHBIX C10M0 6. B oTmune 0T Hero OHa COAEPKUT OTAENbHEE

. TEPOC/ION CPEAHUX ECKOB ¥ CBOK CHCTEMY HOJIOCATHKOB. ITonoxeHUe TOXOCATHKOB ITOH NauKH He
COBNAAAET C [OOIKEHYEM BHIIETEKAIMX TO/I0CATHKOE B paspese. [lanHas natuka OT/MHACTCA TEM,
4T0 B Heif saneraoT yakme {1,0—1,5 M) MOA0CATHKY, KOTOPRIC MECTAMH HAXONATCA Ha pPACCTOSTHUU
3—4 m gpyT OT Apyra. BuziMas MomHOCTb 6 M; 0GBeMHAR THAUCTOCTD IIOPOX 2O 45 %. DmyGoke
12,5 M 6OpT OBpara 3aKphIT OCHIIAMM; TTyOMHA OBpara 60 M
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CKOPOCTH M TEMIIbI TEPMO/JEHY ALK

Cioeobpasnaa popma repmopenyann — Kup-
ruasax-XarelHIHAXCKas enpeccus rayboko (Ha
60-80 M) Bpesana B HOANTOHAILHYIO IIOBEPXHOCTS
rOPHOTO CKJOHA 10T0-3anaanee yuacrka b-8 (puc. 5).
Jra jlenpecend B peasede Kuprummax-XaTsHraax-
CKOIT TOPHOil CeMTOBUHDI PACITIONIOKEHA B OCHOBHOM
mexay nsoruncamu 260 1 330 m. Ona nmeer KpyTbie
(Hepeaxo orBecHbie) 6opTa u SIBJASIETCA CTOYHOM (hop-

CupRULAAX

Puc. 5. CHUMKH TepMOIeHY AallHOHHON Aenpeccu:

@ - KoeMuMecknil cniMox aenpecenu (kpeer), 07.05.2004 1. | GIS..., 2011]; 6 — aspodorocunmox 2007 r; ¢ -

Moi. HeposHoe IHO ee OC/IOKHEHO TPEOHEBHIHBIMU
rpsiami-octaniamu. Crionsl rpsa ciabo sakpere-
HbI TPABOH M TaK e, kak 6opTa aToil Acnpeccun, xa-
PAKTEPU3YIOTCS MHOTOUHCACHHBIMH BRIXOAAMU UCKO-
ACMOTO JIipJa.

De3pIMsSHHBIA pyyeii, NTHTAIOMMICA BOAAME OT
TasgHUA HCKOTTAEMOTO JIb/la ¥ aTMOCEPHBIMU OCA/IKA-
MM, IPEHHUDPYET paceMaTpusaeMylo jgenpeccuio. Ha
NPOTSIKEHUH PSAA JIET OH CAYHKHUT CE30HHBIM KaHa-

HAZEMHBIH CHUMOK ©

r. Kuprwsx, 2010 1; 2 — nazemubii cnumor ¢ 1. Xarsnraax, 2010 1.

Puc. 6. KocMuyeckuii CHUMOK Hec/Ie/lyeMbIx
yuactkos (b-1-B-8) u dopm tepmoenyna-
s (1-101).

L — repmoapositonnag npomonna; 11— tepmonenyma-
nHoHHBE Kotes; LI — Tepmosposnonnnii ospar; He-
Jast TUHAS ~ OPOBKA TEPMOJEHYIAIMOHHOTO KOTI4,
07.05.2004 1. | GIS..., 2011]; Genblii nynxtup — 6poska
TEPMOJEHY oo kora, 29.08.2010 r.
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oM cHpoca 3HAYUTEILHBIX 00beMOB 0610MOYHOIO
Martepuana B p. Bararait. Boapl pexa HiXe yCcThA 5TO-
ro py4bsi HMEIOT HOBBIIIEHHYIO MyTHOCTb, HHOF/Ia OHH
HANIOMMHAIOT CYCHEH3HIO, M3-3a YETO OKA3bIBAIOTCS
MaOTIPUTORHEIMH ISl ITATHEBOIO BOAOCHAOKEHUSA
noc. Bararait. Jlerom 2010 r. onzbiBaHKHe TAXOTO
TPyHTa B pycjia G0KOBBIX IIPHTOKOB CE30HHOTO Py4bs
 CJIydYaH NeperpyKeHHOCTH ero U 3THX pycesl WiKc-
THIM TIECKOM GBIJIM OTMEeYeHbl Ha y4yacTKax B-5 u b-6
aua nenpeccu (puc. 6). B marnoi genpeccun Boije-
JASIOTCA CIeAYIONHe OCHOBHbIE 3IEMEHTHI pesibeda:
TepMoapo3HoHHasA mpoMonta (I), TepMoaeHyAAITHOH-
bt xoten (11) u Tepmoapoauonnsii ospar (11I).

29 aprycra 2010 r. nosuuust GPOBKH TEPMOJEHY -
IAIHOHHOTO KOTJa HA pajie YIaCTKOB OlLIDeREeNeHa C
nomonibio GPS. Hasiokenne fanHux aTHX Onipezieie-
HHAH HA KOCMHYECRAH CHEMOK, AATHPOBAHHLIN 7 Mast
2004 r., HO3BOIMIO OLEHUTh CKOPOCTD OTCTYIAHHS
6p0mcu xotaa. Okasanock, yro B nepuoxn 2004-
2010 rr. cpeaHeroaoBas CKOPOCTh NEpeMENIeHId
6POBKH HCCIIEyeMOro KOTJ1a Gbuta 6/TM3Ka K HYJIIO Ha
yuactkax b-7 u B-8. B 10 e BpeMs 6poBKa KOT/Ia Ha
yuactkax B-2 u B-3 orcrynana co cpexne#t ckopo-
cTeio 7 ¥ 8 M/roA COOTBETCTBEHHO, 2 Ha yYacTKe
B-1 — co cxopocteio 15 m/Tox,

Caenoarenbro, B 2004-2010 rr. repMonenyna- '

1M5 TOPHOTO CKJIOHA Ha MECTe KOT/Ia MMe/ia OYTH Te
e CKOPOCTH, KOTODHIE B 3TO BPeMs ONPEAETN st
aeaucTHX Geperos apkTudyecknx mopeit M.H. I'pu-
ropbes (ycmuoe coobuenue). BAU30CTb 3HAYEHHH
CKOPOCTE MOXKHO OOBACHUTD TEM, YTO OHM TIOJTyUe-
Hbl 151 HOAOOHRKIX 110 CTPOEHHIO U JIBAUCTOCTH NOPOL,
KOTODBIE COXPaHKMIINCE He TOJMBKO B YCIOBUAX TYHAD
Apkruku ¥ CybapxTHKH, HO U W0XKHee — B pailoHe
noc. Bararaii, Ha 3aHATO# 1€COM TEPPATOPHH.

Bosbias CKOPOCTh TEPMOJIEHY JAlHU yIacTKa
B-1 Bri3pana, BEPOATHO, TeM, ITO 3HAYUTENBHYIO 1710~
IIa/h HA HEM 3aHMMaeT KPUOTEHBHIN HeIeHs — KO-
COH Cpe3 HACHILEHHBIX JIbIOM NOPOX € OYTH NOJHAIM
OTCYTCTBHEM AEATEABHOTO ¢105. BoaayuIHbie MoToKK
HENOCPEACTBEHHO KOHTAKTHPYIOT 3eCh ¢ BRIXOJaMuU
HCKOIIAeMOTO AbJa, 4To obecneyrBaeT ObICTpOE TasdA-
HHE ero B VCIOBHSX 3TOTO Oefiien/ia B TeILbIH Ce30H
roAa. _

Yaenwuriit o6beM (V,,) nepemeiaemMoro Mate-
pHaZia, COCTOSUIEr0 M3 NPOAYKTOB Pa3pylleHHs
JIBAUCTHIX TIOPOJI, MOKHO ONPEAEINTH Hosee HIN Me-
Hee JIOCTOBEPHO st yuacTka B-1, ecsu Takoit obbem
(oTHeceHHbIl K €AHHHALE A/TMHBL OPOBKH pa3pyHian-
Ierocs yCTyMna JbAHCTHIX MOPOA) NPeACTABHTh Kak
OJIOBHHY 00BEMA BBITSIHYTOTO Iapasleienunena u
[PHHATH CAERYIOIUE AOIYIIEHUS:

— AJIMHa Napajijiesielliieia PABHA CpeHel Ty-
6une uccnexyeMoro kotaa (60 m), no nanneM 2010

— ZNWHA KOPOTKOTO pefpa mapaijesnenuiena
pasHa Moaysio (15 M) cpenneii rofoBO# CKOPOCTH OT-
crynauus 6posku Korna B 20042010 rr;

- AJIMHa APYFOro KOPOTKOro peGpa mapaliese-
nuneaa pasHa 1 M;
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— obmas nauHa 6posku KoTiaa pasHa 2000 M B
2004 1.

TIpu Takux nomymeHusx snayenue V,, cocrasut
450 M3, Jta BenmuuHa 6M3Ka K cpenﬂemnonouy
TEMIly Pas3pylleHus 0P, KOTOPBIE CAYKKIH OCHO-
BaHMEM KPUOTeHHOro Heanena Ha yyacTke B-1 i 3a-
JerajH BAOJb KAXAOT0 MeTpa OpPOBKH 5TOTO KOTIa B
2004-2010 rr. Temns! TepMOAEHYAALHH, PaCCYMTAH-
HBIE TeM Xe crocoboM, 114 y4acTkoB b-2 u B-3 co-
craBuau 210 u 240 M3 /To1 COOTBETCTBEHHO.

[IpoBesenHbie pacYeThl HOKA3aIH, 4TO 00BEM
TEPMOAEHYAALMOHHOTO KOT/a B KoHIe aBrycta 2010 .
6111 oxono 17 man M3, CpeHeroxoBoit BHIHOC MaTe-
puana u3 3Toro Koria B 20042010 rr. cocrasaan or
420 Toic. M (V,, = 210 3/ron) ao 900 Tec, M3
(V=450 M3/I‘0Il) [To-BEAMMOMY, 3TOT MaTepHaJ B
AHAUHTETHHOM mepe OBL NepeHeceH TAJIBIMU BOJaMH
M CTOK MX YCHJIMBAJ IIPOLECCH TEPMOAEHY AAUKH.

CrenanHsle pacyeThl NO3BOASAIOT OTHECTH Haya-
110 08pazoBaHus KCCAESAYEMOTO KOTJI, Kak MBHHMYM,
K pybexy 80-x 1 90-x rr. XX B. Ilo ApyruM RaHHBIM,
paccMaTpHBaeMBIA KoTea uMeeT 6oee IMUTEALHYIO

_Mcropuio passuths. Hauano ee oTHocutes k 1969 1.,

KOTZla reoJ0TH BHAEIH Ha MeCTe 3TOre XoTJa Mpo-
BAAbHYI0 POPMY, 3aHHMAIONIYIO HE3HAUUTEIBHYIO
YacTh JHA TEPMOIPO3UOHHOMN HOKOUHBI HA CKIOHE
Kupruansax-XaTelHTHaXcKoil TOpHOH CeAJIOBHHBI
(JI.I. Bdosuna, ycmuoe coobujenue).

IIpeacTaBienMe o AMHAMHKe Pa3BATHA DODM
TepMOZieHYIaiK Ha 3TOM ckjoHe B 1968-2010 rr.
Jal0T KocMuuecKue cHuMKH (puc. 7). OHH No3BOAA-
IOT BHAEAUTH MO3XHUHA ¥ PAHHKMH 3Tanbl B MCTOPHH
($hOpPMHpOBaHA TEPMOIeHYAAIHOHHOTO KoT/1a, Pan-
Huit 3tan oxparwsaer 1968—1990 rr. B ato BpeMs oT-
HeJibHbIE NPOCAAKH, NOA0OHbE BRIeYITOMAHYTOM
ApoBansHON opMe, OCTOXHAIH AHO TEPMO3DO3HOH-
HOH NpoMOMHK B pesbede ceBepo-BOCTOYHOrO CKII0-
Ha, Kuprunasax-XaTsHrHAXCKOi FOPHOM CEeATOBHHBI.
Hoaanuil sTan pasBuTAA KOT/IA Havyaiaca B 1991 r.
Stot aran 6511 o3HaMeHOBaH TeM, uto B 1991 r. rpyo-
1Ia IPOCAACK HACTOABKO YIJYyOMIACh B MOTUIOHAND-
HBIN CKJIOH, 4TO nprobpena Ha HeM obJuK eanHOMH
“karn”. 3aTeM ee pasMepsl YBEIUYHBAIUCD TOA OT
roaa. B 2001 1. Ha MecTe aTol “xaruiu” ObL1a OTMEYE-
Ha GoJjiee obmupHad B wAase sMa. B nanpheiinem ama
€KErOAHO PaCIIUPAAACE, €€ IPAHNLIE NPHOJIHKAINCD
K QUEPTAHUAM TOTO KOTJ/I2, KOTOPbiH BAAEH HA KOCMH-
yeckoM cHHMEKe 2004 r.; a Takxe Ha caumiax 2007 u
2010 rr.

XoTa paccMarpHBaeMBi KOTeA HaXOAUTCA B
TOPHO-POMBIULIEHHOM paiioHe, TPYAHO AONYCTHTD,
yro B 19912010 rr;, xorna TlpOM}:IlIIJIe}{HOE pa3BUTHE
31€Ch TIPHOCTAHOBHIIOCh, TEXHOTeHHbIH (DaKTop BHI-
3BaJl 3aMETHOE YCHJIeHHe NPOHeccoB TepMoAeHy/a-
1MH Ha 9TOi TEPPUTOPHH.

Ve 60mee 60 et TexHorenssie 00HEKTH B3aH-
MOZEUCTBYIOT € MOPOAAMY KPHOAUTO30HEI S HCKOTO
naockorops. [lodTs Bee TaxHe 06bexTh! ente B 1968—
1980 rr. 6pnu B paiione noc. Bararait, Koraa 3aech
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ABAHCTBIE HOPOABI H TEPMOAEHYAAIIAA B PAHOHE HHOCEAKA BATATALT

2001 r. 2007 r. 2010r.

600 m
EEc

Puc. 7. Jlnnamuka Gopm TepMOJCHYAALIMN HA CEBEPO-BOCTOUHOM CKJIOHE Kupruanax-XarTeiHrnaxckoii
ropuoii cejutoBuast B 1968—-2010 rr.

Puc. 8. Cxema paamenienns HexotTopsix Gopm (7-7) repmonenymaiyu 8 2012 r. o 1anubm kaptei Google

(http://maps.google ...).

1 — TepMogenyaionnas jenpecens; 27 — NPOBAILHLIC GOPMBI, PASMEPHI KOTOPBIX HAMEHSLINCH B 1968-2010 1.
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B.B. KYHHI[KHI 1 JIP.

12060 MPOSBISIACH TEPMOAEHYIAlnsl. YCHIEHHUE ¢e B
1991-2010 rr. coBniano ¢ NPOUCXOAUBIIAMI B 9TO
BpPCMA MIMEHEHUSIMYU KIUMATa B aHHOM DanoHe.
CaejoBaTe/bHO, KJUMaTHIeCKHH (a He TeXHOreH-
wpiit) dakrop obecrieunn B 1991-2010 rr. yennenmue
TepMOJICHY [l B paiione noc. Bararaii.

B 1968-2010 rr. nossie hOPMBL TEPMOJCHY 1A~
LM TTOSABIJIMCD HE TOJIBKO Ha PACCMATPHBAEMON CeJl-
gosune. HeckoibKo M3MEHUIMCH OMEPTAHNA PO~
Ba/IBHBIX KOTIOBUH TAKKE Ha APYTHX YYACTKaX rop-
HBIX CKJAOHOB B 9TOM palioHe, rje cOXpaHuIHCh
JILANCTHIE TOJMIN AUCTEPCHBIX TTOPOT (pHC. 8).

JIB/IMCTHIE CYITECH

JIBAMCTBIC CYIECH, HAChINIEHHDIE JIC/IsTHbIMMU K-
namu, BCkpbIThl B 6oprax Knprussisax-XaTeHrHAX -
CKOTO TEPMOJIEHYIAlMOHHOT0 KoTaa (puc. 9).

Jlanupie 06 9TUX CyHecsX MoJyyeHbl Ha y4acTke
B-2, rjie moJHMronaabHag NOBEpXHOCTh TOPHOTO CKII0-

_ya umeeT abcommorHyio Beicoty 320 m. Jletom 2010 1.
pacumcTka 60PTA TPOMOUHBI HA HTOH OBEPXHOCTH
[103BOJIHIIA HADNOAATH 3[1€Ch CBEPXY BHI3 TEOKPHO-
soruueckuit paspes (tadu. 2). B npiBeieHHOM paspe-
ze orTagsmag no royouns 0,9 M H104YBa OTHOCHTCA K

JesITeTbHOMY €J1010. 31ech 29 aBrycTa, Korjia HabJ10-
JAJICH Pas3pes, AeATeNbHBIE CJI0W HUMEI, 110-BUANMOMY,
TIONHYTO TONITHHY.

 Mep3aabtii c10i 5, COCTOANH 13 cyneceii ¢ 00b-
eMHOI ABAUCTOCTHIO 8 = 40 Y, B 9TOM paspese BbLIe-
JigeTes Kak sanuTHbi caoit | Egumos, Ipace, 1940).
Ou 1e mpensATCTBYET PasMbIBy Ooee JIbANCTBIX HU-
JKeAeKALUMX OPOJL, TaK KaK HMeeT MOIHOCTD BCero
0,3 M. Oztako mpy GOJBITICH MOUHOCTH TOAOOHBIT
CJTOI CIY3KUT HOMexoit TepMoneny naiu [[aspunosa,
1996]. HeobX0MiM0o OTMETHTD, YTO HU TEPMUH “repe-
XOAbIH coit” [Anosckui, 1933], vu TepMuH “Iipome-
sytounsiit cnoit” [Hlyp, 1988] npuMeHuTD K C/IO0 5
nesbast. Caoit 5 caeyer o6o3nataTh TEPMUHOM “3a-
IUTHBLL CJTOH”, TTOHKMAast 11071 HUM “CJIOH IPYHTA, Ha-
XOJSIIErocs B TEUCHME BCETO TO/ld B MEP3JioM COCTO-
AHUH U 3AETAIONEro HEMOCPEACTBCHHO HaJl TOJIIENR
norpebennoro abxa” [E¢umos, Ipase, 1940, c. 71]. Ta-
KOE TIOHUMAHUE JAeT BO3MOKHOCTD OLCHUBATD POJIb
[OPOJL €105 5 1 MOA0OHBIX OTIOKEHIH B MPOIECCaX
TEPMOJICHY IAIIH.

Byposarto-cepast cynecs (10l 3) u TeMHO-CephIe
cynecu (cion 4, 5) npUHAANEKAT K [EN0BHAILHO-CO-
ANGMOKIMORHBIM OTA0KEHHAM. [IOCKOIBKY HX HHU3bI
OTHECEHBI 3/16Ch K 3allTHOMY CJI010 (€101 5), MOXKHO

gpap 2

Puic. 9. Bbixo/api JibAHCTHIX TOPO/L B 6OPTAX TEPMO/IEHYAANHOHHOTO KOTJA!

a — na yaactke B-1, 6 — na yuacrre B-2, ¢ — Ha yyacTke b-3,2
CYIECH.
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Tabawnna 2, OnHcanue recKpAOJIOrNYECKOro paipeaa ydacrka b-2 roproro cxiona
Howmep cnos | Tnybuna, M Kpartkas xapaKTepHCTHEA HOPOJ,

1 0-0,03 |MoxoBo-/minaiHHKOBEI NOKPOB, TAJMBIH '

2 0,03-0,05 |Topd Oypsiit, poixabtil, ¢ KUBHMH KOPHAMH DacTeHWH, TaILIi

3 0,05-0,5 |Cynecs 6yposaro-cepast, WIHCTas, C peaKOl pecBoli aprii/INTOB K aleBPOJIHTOB, C KOPHAMM pacTe-
HuH#, Tazasa ' :

4 0,5-0,9 |Cymech TeMHO-cEpas, HIHCTAH, ¢ PEAKOH APECBOi APIMILIMTOB M AKEBPOIMTOB, TAMAA

5 0,9-1,2 |Cyneck TeMHO-CEpPhIE, C PEAKOH APECBOil APTHIIHTOR H A/ICBPONHTOB, C TMHIOBHIHON KpHOreHHOM’
TekcTypoi. O6bemaan nbauctocTs 40 %; HUKHASL FPpaHuNa Pe3xas

6 1,2-3,0  |Cymecu TeMHO-CEpHI€, THARCTEHIE, KOHTAKTHPYIOITHE ¢ AesHol Xunoll. Cynecd UMEIoT MoYTH ropu-
ROHTAJIBHYIO CJAOHCTOCTD, BKJITOYAKDT PEAKHE 3€pHA IPeCcBhl aprHANKTOEB i aIeBPOJIHTOB, CONSPXKAT
OOpPHIBKK HHTEBUAHEIX KODHEH pacTeHHil, OTIHYAKTCS TOHKOH TMH3OBHAHOK KPHOTERHOMN TEKCTY PO
H HATHYHEM OTAENbHEX FOPDH30HTANBHEIX H BOTHYTHIX JTEAAHBIX TOACKOB. Jle,zumaﬂ HNNA NpeacTan-
JIEH2 HOBTOPHO-KHIBHBIM JIBOM; I'PAHHIIA ET0 C BMEIIAIOIHMH CAOAMI OCJI0XHEH ILIEYHKAMY H
AOGUIAMH HIOBTOPHO-KIIBHOIO Jibaa. OGbeMHasA THINCTOCTE MenkoaeMa 353—40 %, mopox ¢ yueToM
TIOBTGPHO-KMIBHOTO Jba — 10 60 %. Bekpbitas MOMHEOCTE 1,8 M; HH3EI pazpesa 3aKpHITL ONOA3HOM

€ YYETOM MMEIOLMXCS JaHHbIX 00 aHAJIOTUYHBIX OT-
JOXKEHUAX CAeATh CIAENYIOIHE BRIBOMBL.

1. Touxmnii (0,3 M u MeHee) MHOTO/IETHEMEP3JIBEH
CJ10i1 1eMOBHANTBHO-COMM(ITIOKITHOHHBIX OTJIOKEHHH,
3aJeraloiyi Ha DoJjiee JbARCTOM NauKe, He TIPENIST-
CTBYET ee TEPMOZIEHYJAlIUH Ha TOJIHTOHATBHOM CKJIO-
HE rop.

2. Mougasiit (1 M 1 Gostee) MHOrOI€THEMEDSJIBIH
CJIOH eMOBHATBHO-COMUQIIIOKIIMOHHBIX OTIMKEHHUI,
nepeKphIBAoNINi fosIee JBAUCTYIO NAYKy, NPerar-
CTBYET € TePMOZEHYIAIHH HA TOJTHTOHAIBHOM CKJIO-
He Top.

3. Moumnbiii MHOTOeTHEMEP3IbIH CII0M JeTI0BH-
ANBHO-CONUGUTIOKITHOHHBIX OTJIOKEHUN OTCYTCTBYCT
B paspesax yyacTkoB B-1-b-8, uem MoxHO 00Bsic-
HUTbH 3KTUBHOE NIPOSIBIeHUE TEPMOIEHYTAlNi Ha
3THX y4YaCTKaX. '

HoBusHa naHHBIX BHIBOJOB ONPENEASIETCS TEM,
4TO OHU BIIEPBbHIE AEJAIOTCA AT TOPHOTO CKA0HA ¢
dopMaMu TepMOAEHYIAIMH, U Te€M, 4YTO OHH OTHO-
CATCA K CJI0I0 AEMIOBHATBHO-COMHMDAIOKIIMOHHbIX
OTJIOKEHMI, OCHOBaHKeM KOTOPOro ABisioTcs bosee
JIBIHCTHIE MOPOABI HHOTO TEHe3UCa.

ITH NOPOABl WHOTO TeHE3HCa B IPUBEAEHHOM
paapese 06pasyioT cioil 6. B HeM OHU BBIIENSIOTCA
Kak MPOKCUMAJTBHAS ITauka (CEPBHs ) 9KCTPAHUBHTOB
[ Kynuyxudi, 1989, 2006]. Cnoso “cepsust” [ Hanusxumn,
19561 3pecw o3Havaer Gyker danuii, KOTOPbIE HAKO-
IIWJIHCH B TECHOM B3aHUMOJEHCTBHM APYT C APYIOM U B
cXoaHOM puauko-reorpaduyeckoi obcranopke. Ta-
KO# OYKeT B JaHHOM pa3pe3e BKJI0YAeT TPH reOKpHo-
Jorugeckue auy SKCTPAHUBUTOB. e

Ob6nomounas ¢auns SKCTPAaHUBUTOB B cloe 6
COCTOMT M3 HUBAJLHOTO MenKo3eMa. BrinonHenHnele
onpeiesieHus TIOKA3aJIH, YTO MAacCOBas A0S MeCKa B
3THX oTa0xeHusx Menee 10 %. Uccienyembrit Menko-
3€M OTHOCHTCH B OCHOBHOM K TIBIJIEBATHIM JIETKAM
cynecaMm. CozepiaHue B HEX KPYIHOM IIbLIM (4acTH-
sl pasmepom 0,1-0,05 MM) aocturaer 66 %, Macco-
Bast gona Menxoi men (0,05-0,01 myM) pasna 22—
26 %. Bce 370 npyaaeT TECCOBMUAHBIN OOIHK CYHECsM
cao0d 6. OcobeHHOCTE UX B TOM, YTO OHK YYaCTBYIOT B

CTPOEHHMH TOPHOIO CKJIOHA M COAEpXKaT 0OJOMKH
MECTHBIX MOPOA. Briiouensst 0OBIMHO IIOCKUX 3€peH
JIPECBBI APTHIJIATOB U AJ€BPOJIUTOB ABJISOTCH HAM-
O0siee XapakTepHOH Pa3HOBHAHOCTBIO TAKUX 06J0M-
KoB, MurpauucHuasg (auusa nNpeAcTaBieHa JbJOM-
IIEMEHTOM M MEJIKUMH TEJIaMHA HCKONAEMOTO JbJa B
cnoe 6. Ouu 06pasyIoT TOHKYIO JTHH3OBUAHYIO KPHO-
FEHHYIO TEKCTYPY M JIe[ITHbIE [OSICKU B Pa3pe3e 3KC-
TPAHUBHTOB. TpemurHas Qanus TPOKCHMATbHON
MAYKH 3KCTPAHHBHTOB COCTOMT M3 TOAOBLIX MPOXKUII-
KOB TIOBTOPHO-KIJIBHOTO JbAA. BOMOCHBIE IPOXKUIKH
UJIa ¥ TIOYTH BEPTHKAJIBHBIE IIENOYKY Ta30BBIX My-
3BIPHKOB CPEIH TAKOTO JIbJa OTHOCATCS K TOH xe da-
1IMH B paspese cnod 6 Ha yyacTke B-2.

B reomopdonormieckoM nnane ydactok b-2 or-
paHUYeH CBEPXY neperuboM ckaoHa, OcnoKXHEHHBIH
JIEJUTSIMM KOCOTOp PAcIoIOKeH HAJ STHM neperuntoM,
T. €. BHIIe u3oruncel 330 M, a HUXKE HEee HaXOAUTCS
[OJIMTOHA/IbHAS IIOBEPXHOCTD FOPHOIO CKJIOHA.

[To-BuAMMOMY, AaHHLIH epernd CKJIOHA COOT-
BETCTBYET 30HE THJIOBOTO 1IBA HEAKTMBHOH MOJIO-
WAIKHM KPHOIJAAHAMOHHOK Teppackl. KonyuecTBo
JIPECBHI APTHJITUTOB M AJIEBPOJUTOB B TAJBBETE H 110
OopTaM TEPMOIPO3UOHHON TIPOMOUHBI B 9TOM 30HE
YBEJIMYHMBAETCS ¢ MPUOIUKEHHEM K TOPH3OHTANH
330 m. [ToaTOMy MOXHO AOIYCTHATD, YTO KPHOTEHHBIH
3NIOBUE CKAJNBHBIX MIOPOJA MOACTHIAET OCAJOUHEIN
MMOKPOB TePPACHL BAOD ee ThiioBoro msa. Ocagoy-
HBIl NOKPOB UCCAEAYEMOH TEPPAChl HACKIIIEH XKUNa-
MH Jpja. Ux noauroHansHoOe pacnpenefeHHe B IJIaHe
MOXHO BUAETh B KOCOM Cpede TaKdX XKW 110 I0ro-3a-
nagHoMy 6OpTY TePpMOAEHYAAIMOHHOTO KOTJA HA
yaacTke B-1.

Paspes yuactka B-3 cBugeTenscTByeT 0 3HAUHU-
TesbHOH (35 M) MOUEHOCTH OCAIOYHOTO [TOKPOBa HE-
AKTHBHOM TUIOHIAIKH KPUOIIAHAIIMOHHON TEPPACHE i
MIOKa3BIBAET, YTO MECKH C MOJOCATHKAMHE 00pasyioT
IOKOJIb 3TOI0 HOKPOBA.

. JopuaoHTasbHbIE Je[siHbie NIPOCTONKH OTMEYe-
HBI CPEIM IUPOKOro (2 M) AEASHOTO KIMHA B BEPXax
oOHaXeHUsT PKCTPAHUBHUTOB Ha y4yacTke B-3. Dt
IPOCAONKY Mepecedens! NPOKHIKAME “KOHXeAAIH-
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B.B. KYHHIIKHH H AP

ouHoro” nbpa [Ilymcxui, 1955] n BepTHKanbHBIMK
npoxunkamu uiaa. B csoe spemsa A.H. ITonos npo-
CEOMKM MHTPalMOHHOTO JIbja Halliesl B IPYro 1o-
Ao6noit xune. O6BACHAA UX HATHYKE B Hell, OH CBSI-
3a71 o6pa3oBaHHe TAKHX TPOCIOEK € HEIyGokuM {Toz,
ReATENbHBIM C/I0EM ) TasTHHEM XKIbl JIBAA K ee (PPoH-
TaNbHBIM POCTOM (32 CYET IPUMEP3aHU MUTPAI{HOH-
HOTO JIbJIa K CPe3aHHOi OIUIaBJIeHHEM IIOBEPXHOCTH
NeAAHOHR KUJIBL) B XOJE MPEPHIBHCTON AKKYMYISAIHMA
ocaaxoB noiiMenxoro anmosns [Tonos, 1955]. Uay-
yeHHe paspesa ydactka B-3 nosposger cunrath, 4To
31ech (PPOHTAIBHLINA POCT JieASHOM XKUIbI IPOABIIAI~
51 IPH TEPMOJIEHYAAIMH SKCTPAaHURHUTOB.

JucTanpHas Nayka SKCTPAHUBUTOB BCKPHITA Ha
yyactke B-4. JIsaucTeie cynmecu ¢ HOBTOPHO-XKH.ib-
HBIM JIBIOM COZIEPKAT JINIIE EAMHUYHbIE 3eDHa Jpec-
Bbl MECTHHIX NMopoA. 3Ta nayka Ha 70—80 % cBoero
06BeMa COCTOUT ¥3 [OBTOPHO-KUJIBLHOTO JbJA U IO
Mepe NpRGIHKeEHS K NOBEPXHOCTH MOANOPHO#H paB-
HUHBI BHKJIHHHBACTCS B pa3pese ywactka B-4.

O cTpyxType nopoa nccaeayeMoro ckiaona Kup-
THILETX- XaThIHTHAXCKOM TOPHOM CeIOBHHBI H 10O
TIOATOPHOMK PaBHUHBI, TPUMBIKAIOLIEH K 3TOMY CKAO-
HY, IIO3BOJIAIOT CYAUTH 1POQHIH, IPEACTABIeHHbIE
Ha puc. 10. Ha puc. 10 BuaHo, uT0 0Camo4HbINR TOKPOB
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Puc. 10. CxemaradeckHe npoxoasHsil (2) H none-
peunniii (6) npodrin necaenyeMolf TeppHTOPHH.

1 - ckIamMaTOe OCHOBAHKE FOPHOTC CKJIOHA: BHIBETPEHHHIE ap-
TH/UIUTHL, aJIEBPOJIHTH, HECYAHUKH U mebeHb ITUX MOPOJ ¢
KOPKaMH H FHE3ZIAaMH JbJa; 2 — NEPHIIALNHATRHEN aLToBHiL:
DPEHMYHIECTBEHHO TOPHIOHTATBHO-CIOHCTHIE, MEJIKHE, TIbiAe-
BAaTHE NECKH C HEPAaBHOMEPHRIM PacHpPeAeieHHEM JIbAd-EMEH-
Ta, CETPErallHOHHOIO JbJA U MOJIOCATHKCB (00BeMHas IbAuC-
T0cTh & = 30-35 %); 3 — apaucTnii Topd (8 > 50 %); 4 — npok-
CHMaNbHAA TIAYKA SKCTPAHHBHTOR: TOPH3OHTANBHO-CIOMCTHIE,
TbiTIEBaTHIE CYTIeCH C APECBOH MECTHHIX IOPOI M NIOBTOPHO-
JKMABHBIM ABA0M (8 < 60 %6); 5 — nucranbuas nauka SKeTpaHu-
BHTOB: CHOUCThIE (TI04TH 63 ApeCBH), IBLIEBATHE CYIEcH, Ha-
CHILIEHHBIE TOBTOPHO-XHABHKM JbaoM (8 < 80 %); 6 — Muoro-
JAETHEMEP3IHE MOKPOB AeNIOBHAIBHO-COMN(IIOKITHOHHEIX
oT10xenui Gea nemsHnix ®uAa (5 < 40 %).

o
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HEAKTHBHOH IUICHIAAKH KPHOILTAHAIIHOHHO Teppachl
COCTOMT IPEUMYIECTBEHHO U3 daiuil S5KCTPaHHBH-
TOB, 3AJIETAIOLINX Ha CKIOHE FOPHOM CeJIOBUHBI.

@anuu 9KCTPAHUBUTOB BIEPBbIE BHIAEATOTCA
B Kpuoautozone Auckoro naockoropes. U sxeces
YMECTHO HAaIIOMHHTD, YTO MOAOGHBIE OTIOKEHUS He
pa3 BCKPBIBAJIMCH B pyTuX paiioHax SIKythu (Ana-
6apcxoe m [purenckoe maro, [Ipumopckuit kpsixk 1
KpstK HexkaHOBCKOrO, yBajbl JISXOBCKMX 0O-BOB U
0-BOB AHXY, Kpsax [Iponuuinesa u conku Gepera
Ottorocckuii fIp). Tam ycTaHOBIEeHa IpUHAAIEXK-
HOCTb 3KCTPAaHMBHUTOB K BEPXHEMY 3BeHY HEOILIeH-
crouena [ Kynuyxuit, 1989, 1998, 2006, 2007; Kunits-
ky, 1993; Kunitsky et al., 2002; Schirrmeister et al.,
2003, 2008, 2010]. Yaurnisas 310 u coepxanue [o-
CyAapCTBEHHOU reosorHyeckoil kaprTol [Bdosuna,
2002], a takxke QoHAOBHIE HaHHBIE O ABAUCTHIX IOPO-
Aax Axckoro miaockoropss (cobpanusie 8 1987 u
1989 1. cotpyanuxamun VHCTHTYTA MEPIAOTORERE-
HHUA), MOXHO CHENATH CIeAYIOUIHE BBIBOEL.

1. Qanuu 3KCTPAaHUBUTOB B OCAA0YHOM MOKPOBE
HEAKTHBHOM ILTOMANKH KPHOILIAHALHOHHOR Teppa-
Chl Ha CeBepO-BOCTOYHOM cKyoHe Kupruaasax-Xa-
THIHTHaXCKOH rOpHOi CeIOBUHBI IPUHATEXKAT, BE-
POATHO, K BeDXHeMy 3BeHY HEOILIeUCTOIeHa,

2. 3TOT HOKPOB COAEPXKHUT IPOKCUMATBHYIO TTa4-
Ky (o6beMHasg IbAMCTOCTD 110 60 %) 1 6osee Abauc-
TyIo (110 80 %) MUCTaNbHYIO NaYKy IIPUCHEKHUKOBBIX
OTHOKEHUH,

3. MenKoseM AMCTaNBHOM aYKK SKCTPaHUBHTOB
COCTOUT M3 IBIJIEBATHIX CyNeceil ¢ ropu3OHTaIbHON
CHOHCTOCTBIO M PEIKHMH 3ePHAMM JAPECBbl MECTHBIX
nopoJ (3prH/LTHTE! ¥ AIeBPOJIHTHI).

4. IIbLneBarsie CYIecH ¢ TOPU3OHTAIBHOM CAOUC-
TOCTBIO H 60J1ee 3aMeTHBIM COZIEPXKAHNUEM 3ePeH Ape-
CBBI MECTHHIX IOPOA APe0dIafI0T B COCTABE HPOKCH-
MaJIbHOH HAYKH JKCTPAaHWBHTOB.

5. Manuu 9KCTPaHUBUTOB HECOTIACHO 3AJIEral0T
Ha IMOACTHAAMIIMX IIOPOAAX OKOJIS HEAaKTHBHOMN
KPHOILIaHALIHOHHOM TEPPACHL

6. JIp/1uCTHIE ECKH, MECTAMH NEPEKPHITHIE TOP-
oM, cayKaT OCTeNbIo AUCTANBHOM IAYKK SKCTpa-
HUBHTOB B IPHBEJeHHOM paspeae,

7. 3amBTHEIH CIOMH, HPEACTABIEHHBIH KETIOBH-
aNBHO-CONMDMOKIIMOHHBME OTIOXKEHUAMH 6€3 Jie-
OstHBIX KU, NIEPeKPhiBaeT Galuy, 3KCTPaHUBUTOB B
paapese MOJUIOHANBHON YACTH CEBEPO-BOCTOYHOTO
ckoHa Kuprunax-XaTiHrHaxckoit ropaoi cemso-
BUHBL

Beposrno, nponeccst HuBanuK Gu1IH WHpe pas-
BHTHI Ha 3TOMH TEPPHTOPHH B MO3AHEM ILICHCTOLEHE.
MoXHO JONYCTHTD, YTO TOT{A CEBEPO-BOCTOYHBIN
CKJI0H Kuprunasax-XaTeHIHAXCKOH CeIIOBUHBI OC-
JOKHANA HUBANBHAS HUINA, e YacTO HOABAANKCE
HaBestHHbie CHEeXHUKH. Baaumopeiicteue ux marepu-
ana ¥ TAABIX BO/| CHEXHHKOB C IIOACTUIAIONIeH Mep3-
JIOH TOJIIeH TIPHBOIMAO K Pa3pYIICHHUIO e TOPOJ HA
Aue v 6opTax HUBATbHOM HMIIH npoleccaMu “KpHo-
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JABJHCTBIE HOPO/bBI H TEPMOJEHY/TIAIIIA B PAMOHE ITOCEAKA FATATAH

THAPATAIlMOHHOrO" BbiBeTpUBaHus [Konuwes, 1981].
[Ipoucxoauno npespaieHue THA HUBAABHOM HUIIH B
MIOHAIKY KPHOIUIAHANMORHOH TEpPpackl. ITO CONPo-
BOX/1a10ch 06pa3oBaHyeM Ha HeH Bce Goliee 3HAYH-
TENbHBIX MAacC HUBAJIBHOIO Mesako3eMa. [Iponeccs
€ro IIePEeH0Ca H OCaKIeHUA Ha C1aBOHAKIOHHOM] 110-
IaAKe PacIlHPAIOIIeIicA KPUONIAHATIMOHHOM Tep-
pacsl NPUBOAMIN K TOSBJIEHUIO HPUCHEKHUKOBBIX
oTnoXeHuid. Marepuan ux AedTeAbHOCO CII0M, IPH-
MEepP3aoNHMH K 9ToH INomaake, GBI IPEACTABJIEH IIbI-
JIEBAaTHIMH CYyNECSAMH C TOPU3OHTAJIBHON CIOMCTOC-
TBIO. DTH CYTIECH 110 MEPe aKKYMYJIS1IMH BKIIOYAIH B
cebsl APeCBY MCCTHbIX FOPOJL U TOHKHE KOPENIKHU pac-
TeHWH, HCHBIThIBATH MOPO306OHHOE pacTpeckuBaHue,
HaCBHIAIHCH TbIOM-LIEMEHTOM, a TAKXKE MUIPALIMOH-
HBbIM 4 TOBTOPHO-KUBHBIM JibzoM. Ha MecTe Hakon-
JIEHHS IPUCHEKHUKOBBIE OTJIOKEHHUS CTAHOBHIIHCH
3KCTPaHUBHTAMH.

ITon TepmMuHOM “3KCTPaHUBUTHL” 3716CH TTOHHMa-
eTcst 0c06ad PasHOBUAHOCTH KPHOIMTOIEHHEIX OTIO-
HEHHH CKAOHOBOTO Psiia. DTOT TEPMHH CIYXKHT AJis
TOT0, YTOOBI HACHIHIEHHDIE JIbJIOM IPUCHEKXHUKOBEIE
OCaAKH OTIHYATh OT COOCTBEHHO HUBATBHBIX HAKOII-
JeHHH (CHEKHUKH, CYTPODBI, CHEXXHLIC TIOHBL H IIp. ),
a Takxe OT APYIHX JbLJAUCTHIX TTopol. B yactHocTH, K
TAKMM 0POZaM OTHOCHTCS JIBAUCTBIH TOPd, IIOACTH-
Nalomui (haliy IKCTPAHUBUTOB B Pa3PE3e YHACTKA
b-4.

Cyas no npuseaennsiM Ha puc. 10 npoduisay,
HaJIM4¥e MacCHBa JAbAVCTHIX cyleceil, HAChIHIEHHBIX
JeAAHBIMH XUIaMH, OIPEAENSieT CTPOEHUE [IOJINUr0-
HaJIbHOU 30HBI CEBEPO-BOCTOMHOTO CKIoHA Kupru-
nax-XaTsiHrHaXcKo# ropHo#t cepnorunel. Manuu
9KCTPaHUBUTOB JOMUHUDPYIOT B 3TOM MaccuBe. J[py-
rasi ero 0COOEHHOCTD B TOM, YTO OTJIOKEHHMA MAcCHBa
BMECTE C HEKOTOPBIMH MOACTHIAKIINMY JThAHCTHIMI
o0paszoBaHAMU NPUHAJIEKAT, COTMACHO UBBECTHOMY
onpeaeneHuo | Conosves, 1959], K mopogaM ae20B0T0
kominexca. [lo uMenmuMes faHHEIM, (PParMeHTHI
MOROOHBIX TOPOJ TATOTEIOT SO K CpeaHeil 4YacTu
TOPHBIX CKJIOHOB (Kak B paspese yuacTka B-2), mubo
K DOAHOXMIO CKJIOHOB rop (Kak B paspese y4acTKa
B-4) paccmartpuBaeMoii TeppaTOpHH.

3AKJIOYEHHE

Bce uanoxennoe Bulllle IOKa3BIBAET, YTO CTPYK-
TYpHOe CBOeoGpa3ue BEPXOB KPHOJHTO30HBE HA CeBe-
pe SIHCKOTO IJIOCKOropbst 00YCAOBIEHO HATMYMEM U
HECIIOUIHBIM PAClpOCTPaHeHHeM 3AeCh JbAUCTHIX
TOJILI JUCHePCHEIX nopoa. [lo cBoeMy npoucxoxae-
HHIO OHH OTHOCATCS K KOHTUHEHTAIbHBIM PA3HOBHII-
HOCTSM KPHOJMTOTE€HHBIX OTJIOXKEHUH, HAKOTIEHHE
KOTODBIX IIPOUCXOAUI0 B CyPOBOM KANMATHYECKOH U
TeOKPHOMIOTHYECKOH 00CTaAHOBKE BHEJEIHUKOBOH 06-
nacru Bocroynoii Cubupu. BoisicHeHO, YTO nepuris-
IHMAIbHBIH alOBUH (JABIUCTHIE IECKY C TPYHTOBO-
JefIHhMH KIHHBAMHA) U Qauny 3KCTPARHHBUTOB

(IBAKMCTBIE CYNEeCcH, HACHIIEHHbIE TIOBTOPHO-KHTb-
HbIM JIBAOM) IPHUHAJAEXAT K Haubosee npexcra-
BHTENbHBIM Pa3HOBHUAHOCTSIM 3THX IIOPOA. YCTaHOB-
JEHO, 4TO IAYKH SKCTPAHUBHUTOB PACIOJOXKEHB! B
0CAaA0YHOM TOKPOBE HEAKTHBHAIX TIOUAL0K KPHO-
IIAHAIIHOHHBIX TePPac TOPHBIX CKJIOHOB, @ TIEPUT.Is-
IHAJIbHBIN aNTIOBUHN C TIOJOCATHKAMY HAXOAUTCSA B
paspe3ax NOJrOpHONA paBHHUHBI 3TOW TEPPUTODPHH,

Mamenenns xanmara seiasaan B 1991-2010 rr.
YCHJIeHHE TEPMOAEHY AU S HCKOTO ILIOCKOrophs
Ha y4JacTKax IByX THNOB, K ogHOMy THIY 0THOCSTCS
YYaCTKHU IOATOPHON DABHUHEI C HErIYOOKMM 3asera-
HUEM JIBAUCTHIX HecKoB, CTPYKTypa UX oTJiM4aeTcs
MEJIKO3EPHHCTBIM COCTABOM M 3aMETHOM MPHMEChIO
YaCTHIl OLLTH ¢ Npeol/alaHieM TOPU3OHTAIbHOMN
CIIOMCTOCTH, HEPABHOMEPHBIM PaCPe/IEICHUEM JIbJla-
LIEMEHTA, CeTperalliOHHOrO JbJa U MOAOCATUKOB B
HU3YYEHHBIX pa3pe3ax. JIbAHCThIE TIECKH HMEIOT BH/U-
MYI0 MOIIHOCTB 60 M, ux 00beMHad JbAHCTOCTD AO-
cruraet 45 %. B 1968-2010 rr. riy6okue npoMonts
M OBDaru Ha JbAUCTHIX T€CKaX NMOATOPHON paBHHHBI
HOABIINCH B palione noc. Bararaii.

K apyromy Tuny y4acTkoB OTME4€HHOTO ycuie-
HUs TEPMOJAEHY/IALHH B TOM € PailoHe OTHOCATCA
[OJIMTOHAJIbHbBIE TAHATIAMTE HEAKTHRHBIX ILIOMIAL0K
KPHOILIAHAMOHHAIX TePpac Ha CKJIOHAX Top. Tepmo-
AeHYAlKA OXBATHIBAET 3/1€Ch JIbAUCThIE FIOPObL OCa-
ACYHOTO TIOKpoBa 3THX Teppac. Kak mpaBuno, Takoit
110KPOB 60J1ee YeM HAMOJIOBUHY CBOET0 06beMa rpe-
CTaBjeH TeJlaMH [TOBTOPHO-)XWILHOTO Jiblia. BMecTe ¢
BMEIIAIOIUMK WX JIbAUCTBIMY CYTTECSIMU U HEKOTO-
PBIMH JIPYI'UMH JBIUCTHIMYU 00pa3s0BaAHUAMH, B KOTO-
PBIX BBIKJHHMBAETCS TPEIUHHAS (alUA SKCTPaHU-
BUTOB, 3TH TeJia CJAAraloT JeIoBslil koMIiekc. Ilo-
BEPXHOCTH €I0 HCIIBITHIBACT YCHIEHHOE NPOABICHAE
TEPMOJIEHYJAllHH U HEPERKO OCIOKHSETCHA HOBOOO-
pPa30BaHHBIMH IIpoBataMH U gMaMu. K vHuM, B yact-
HOCTH, IPUHAANIEKUT Bpe3aHHBIH 10 riaybunsr 60—
80 M TepMOIeHYNAUMOHHBIH KOTE/I Ha CeBEpPO-BOC-
TOUHOM cKioHe Kuprumnsx-XarsiHrHaxckoil ropHoi
Ce/IOBHHEI.

B 2004~2010 rr. sicHO BeIpaskennas 6poska Kup-
TH/LIAX- XaTBIHTHAXCKOTO TEPMOJEHYAAIHOHHOTO
KOTJId OTCTyTNa/ia MeCTaMH €O CkopocTbio 15 M/Tox.
TeMn paspymeHus ABAMCTHIX MOPOA BAOAL OLHOTO
meTpa 3Toil 6poBKH cocTabsit o1 210 o 450 M3 /rog,

_E)'I‘HMH 3HaYeHHUAMH TeMIId M CKOPOCTH MOKaNbHOH

TEPMOJICHYAAllMH JABAUCTHIX MOPOI CAEAYET OLEHH-
BaTh PEAKIMIO BePXHeH YacTH KPHOAHTO30HE! Ha CO-
BpeMeHHBIE H3MEHEHUA KIMMaTa UCCTeLyeMoii Tep-
PHUTOPHH SHCKOTO ILTOCKOrOphS.

Ilennnre MmaTepuansl 1 6OABMIYIO IIOMONIH HC-
MOJHUTENAM JaHHOH pabQThl TPEAOCTABHIM COTPYA-
aukd OAQO “Sureonorus” JI.I. Baosuua, H.3. Tsamu-
cos, B.H. Conosses, 0.1, Konaga u Oaer [TonoMa-
peB. Ka:xoMy 13 HUX aBTOPBI BHIPAXKAT HCKPEHHIOW
6JaronapHOCTS.
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