HAYUYHDIN JKYPHAJI
KPUOCDOEPA 3EMJIN

Kpuocpepa 3emnu, 2014, 7. XVIII, Ne 4, c. 13-22

http://www.izdatgeo.ru

PEIMMTOHAJIbHBIE IIPOBJIEMbI KPHOJIOI'MH 3EMJIH

YK 551.34; 550.37

BJINAHUE JIOKAJIbBHBIX ®AKTOPOB HA PACITPOCTPAHEHUE TOJIIIN MEP3JIbIX

MIOPO/I ITIEPEBAJIA JKOCAJIBIKE3EHDb (CEBEPHBII TSIHb-IIIAHD)
9.B. Cesepckuii, B.B. Onenyenko*, A.IL. TopGyHoB

Kasaxcmanckas svicokozopnas 2eoxpuoiozuveckas 1a6opamopust
Hncmumyma mepsnomosedenusi umenu ILU. Mewvnuxosa CO PAH,
050000, Anmamoi, a/s 138, Kasaxcman; permafrost.08@mail.ru
* Uncmumym negpmezazosoti zeonozuu u zeopusuxu CO PAH,

630090, Hosocubupck, np. Akad. Konmioza, 3, Poccusi; OlenchenkoVV@ipgg.sbras.ru

[IpencraBiiennbl pe3yabTaThl UCCAEMOBAHUI TOJIIIM MEP3JIBIX OPOJI AJIBITUIICKOTO TUIIA METO/IAMHU TEPMO-
MeTPUHU U 3JieKTpopa3Beiku. C MOMOIIBIO Te0dJIEKTPUIECKUX MOJIENIel TOKa3aHO BJIUSTHUE €CTeCTBEHHbBIX M aHT-
POIOTEHHBIX JIOKATBHBIX (PAKTOPOB, TAKUX KaK DKCIIO3MIIMS CKJIOHA, TEKTOHUKA, OTEIISIONee ¥ OXJIaK/Iaiolee
neficTBre (hyHIAMEHTOB 3/I1aHUI, HA CTPOEHUE MHOTOJIeTHeMeP3J10i ToJiu. CMeHa 9KCIIO3UIINN CKIOHA OTPaska-
€TCS Ha Te0ITIEKTPUYECKUX MOJIEJISIX TOHMKEHUEM Y/IeTIbHOTO AJIEKTPUYECKOTO CONTPOTUBJIEHUS OMOPHOTO TOPH-
30HTa, HAPYIIEHUEM €T0 CIIOIIHOCTH 1 YMEHbIIEHMEeM MOIIHOCTH. B 30He 1iepecedennst pa3jioMoB HabTI01aeTcst
MIPEPBIBUCTHII M(UJT) OCTPOBHON XapaKTep CTPOECHUS TOPU30HTA BBICOKOTO YIEIBbHOTO JIEKTPIYECKOTO COTIPO-
THUBJIEHUSI, MTHTEPIPETUPYEMOTO KaK TOJIIIA MEP3JIbIX OPo/. B nepuos ceiicMuueckux coObITuii 311ech Habmo1a-
€TCsI TIOBBIIIIEHNE TEMIIEPATYPHI TOPOJL BILIOTH 10 MOJOKUTENbHBIX 3HaUeHnl. DopMupoBanue TAINKOB OTMeYe-
HO 110 Te0(hU3MUECKNM JJAHHBIM B OCHOBAHUY /1e(hOPMUPOBAHHOTO 3/IAHMS, MECTAX AaKKYMYJISIUU CHETA Y CHETO-
3arpaIuTeNbHBIX YCTPOMCTB U MOJ] yYaCTKaMU ¢ achabTHPOBAHHBIM TOKPBITHEM.
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INFLUENCE OF LOCAL FACTORS ON THE STRUCTURE OF PERMAFROST,
ZHOSALYKEZEN PASS (NORTH TIEN SHAN)
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The results of studies of mountain permafrost of Alpine type by the methods of thermometry and geoelectrical
survey are presented. The influence of natural and anthropogenic local factors on the structure of permafrost is
demonstrated using the geoelectric models. Such factors include the exposition of the slope, the tectonics, the
warming and cooling effects of the foundations of buildings. Changing slope exposure is expressed on geoelectric
models by the decreasing of resistivity of high-resistance horizon, the violation of its continuity and the decreasing
of its thickness. In the area of faults the discontinuous or island character of high-resistance horizon (permafrost)
is observed. During the seismic events the temperature of rocks increases here up to the positive values. According
to geophysical data, the formation of taliks occurs in the basis of deformed buildings, in the places of accumulation
of snow at snow barriers and under the sites with asphalt covering.
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BBEJIEHUE

3a nocaeganue 20 eT B Pa3IMUHBIX CTpPaHax
Mupa mpobeMa OIeHKU COCTOSHIS U TIPOTHO3a 9BO-
Jortnn ToJu Mep3abix mopoz (TMIT) B yenoBusax
MEHSIONIeTOCS KJANMaTa cTaja OJHON M3 MPUOPH-
TETHBIX 3a/1a4 TEOKPUOJIOTOB ¥ JIPYTHX CIIEIUATUCTOB.
C aroii Toukn 3pennst Beicokoropubie TMII asisioT-

© 3.B. Cesepckuii, B.B. Ouenuenko, A.IL. Topoynos, 2014

€A YHUKAJIbHBIM 00BEKTOM J1J19 UCCIIe0BAHUS. IIpu
PE3KOI pacuIeHeHHOCTH pesbeda 371ech Ha OAHON 1
TOH Ke abCOTOTHO BBICOTE TEOKPHOJIOTHYECKUE YC-
JIOBUA MOTYT U3MEHATHCA Ha OUE€HDb HE3HAYUTEIJIbHBIX
PAaCCTOAHMAX — OT IEPBBIX JO COTHN METPOB. ITO
MTO3BOJISIET OPTAHN30BaTh HA OJTHOM M TOM K€ OTHOCH-
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9.B. CEBEPCKUH U JIP.

TEeJIbHO HeGOJIBIIIOM YYaCTKe CCIIe0BAHMIT OHOBpE-
MeHHble Hab ogeHus 3a guHamukoil TMIT pasiny-
HBIX TUIIOB PACIIPOCTPAHEHUST — OT PEJIKOOCTPOBHOTO
Ha CKJIOHAX I0KHOU 9KCITO3UINHN /10 CTIJIONHOTO Ha
ceBepHBIX cKoHax. HabuojeHns 3a TeMIepaTypoi
[TOPOJI TPOBOJISITCSI B CKBAYKMHAX,  JIJIST OTIPE/IeIeH IS
Mopdomerpuueckux mapamerpos TMIT apsiny ¢ Oy-
peHueM IIPUMEHSIOTCS Te0(U3nUeCKue METO/IbI.
OHUM U3 TAaKUX YHUKAJIbHBIX B TEOKPUOJIOTHU-
YECKOM OTHOIIEHUM OOBEKTOB SABJISAETCS TepeBal
JKocanbikeseHb, paciooKeHHbli Ha xpebre ineii-
ckuit Anaray (3auawniickuii Anaray) B CeBepHOM
Taub-1Tane. 3aech ¢ 1974 1. mpoBOAsTCS TeOTEP-
Mudeckue Haomonenund 3a TMII u ce30HHOTAJIBIM
cioem. B 2013 1. B 9TOM MecTe BbITIOJIHEHBI Te0(hU31-
yeckue uccaenopanust crpoenus TMII meTomom Bep-
TUKAJbHOTO 9JIEKTPUYECKOTO 30HAMPOBAHUS B COBPE-
MeHHOI MoudUKaIUK — 3JIeKTPoTOMOrpadueii.

XAPAKTEPUCTUKA
OBBEKTA UCCJIEJJOBAHUI

[Tepesan jKocambikesenb (Oxpucras ceiioBu-
Ha) HaXoJUTCs Ha Bojpopasnesne pek [Ipoxonnas u
Osepnas (6acceitn Bosbinoit AiMaTunky — YabKeH
Anmatsr). Ero koopaunaret 43°02' c.ur. u 76°55" B.1.,
asprutysa — 3336 M. B Hauase 1950-x rr. 31ech ObLIO
nocTpoeno nepsoe 3xanne B Kazaxcrane na TMII —
Tsaub-1llanckas BbICOKOTOPHAs HAyYHAs] CTAHIIUS
@usuueckoro uncruryra um. H.II. Jlebenea AH
CCCP (DU AH). llepex HavuaioM CTPOUTENBCTBA TT0
HermyOoKUM TrypdhaM CI0KIIOCH OMHO0UHOE CYIK-
JIleHUE, 4YTO 37IeCh MMeeT MeCTO JIUIIb Ce30HHOEe TTPO-
Mep3anue rpyHToB. [loaToMy mepBoe otanimBaemMoe
KUPIIMYHOE 3/IaHMe HA JIEHTOYHOM (pyHIAMEHTe CO-
opyskanochk 6e3 yuera TMII B ocHoBaHUU. DTO IpU-
BeJIO K TOMY, uTO yske B Havasne 1960-x rr. cramm mo-
SBJISITHCS TIEPBbIE MPU3HAKY AeOpMaI 3/IaHUSI.
B cBs3u ¢ atum B 1962 . 110 3a1anmio Kaznpomcrpoii-
MPOEKTA 3/1Ch OBLIN MTPOBEIEHBI TIEPBBIE TEOKPUOJIO-
rUYecKue NCCaeoBaHms coTpyainukamu Muctutyra
mepaanoroBegennst (MM3) AH CCCP.
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B pesyJibrare BHIIIOJIHEHNUS 9TUX PadOT ObLIN 110-
JIy9eHBI Ba)KHbIE JAHHBIE, B YaCTHOCTH, B MITOJBHE,
MIPOX0/IKa KOTOPOH Besiach B KoHIle 1950-x rr. Ha 1m0-
JIOTOM CKJIOHE BOCTOYHOI HKCIIO3UIIUU Ha abCOIOT-
Hoii BeicoTe okoso 3300 M. Hltosbus niunoit 50 m
npoxoauaach B TMII. 3a6oii mTobHI OKasajics Ha
ray6ute 15 M ot nosepxHocTi. B 3a6oe Obiia mpody-
peHa ckBakuHa ray6unoil 3 M. B Hell na riybune
18 M oT sHEBHOI TOBepXHOCTH Temmeparypa B 1962 r.
6b11a —0,8 °C. TIpu 9TOM, BO3MOJKHO, YK€ CKa3aioCh
OTerIsIIoNIee BO3/IefiCTBIE HA MEP3JIble TOPOJIBI 10-
JIOKUTEJIbHBIX TEMIIEPATYP BO3/yXa B IITOJIbHE, €C-
TeCTBEHHasl TeMIieparypa Ha Tiaybute 18 M mMoria
OBITH HosTee HU3KOM. ITH TAHHDBIE CBUIETENHLCTBYIOT,
gt0 MotHocTh TMII 3xech mopsiaka 25-30 m. [Toy-
YyeHa, TaKUM 00pa3oM, TepBas OleHKa MOITHOCTH
TMII a5t paitiona nepesada.

B Touite Mep3IbIx IOpojt, KoTopast OblIa BCKPHI-
Ta B IITOJbHE, TPUCYTCTBYIOT BaIyHbl. OHU COCTaB-
ssior 5—10 % obbema otsioskennit. OcTaibHOl cocTas
IPYHTOB IPUXOUTCS Ha T1[eOEHb, IPECBY U MEJTKO3EM.
OO6BbeMHBIN Bec Mep3JIoro TpyHTa Bapbuposas ot 1,39
10 2,24 r/cm?,

B cBs13u ¢ IPOIOKEHEM CTPOUTENBCTBA Pa3-
auunbix coopykennii craniuu GUMAH B 1966 u
1973 tr. Kazaxckum locyzapcTBeHHBIM HHCTUTYTOM
nnkeHepHbIxX uzbickannii (KazI' M 3) npoBoaninch
JIOTIOJIHUTEIbHBIE MCCTIeIOBAHNS Ha repeBase. Boiio
YCTaHOBJIEHO, UTO IIyOWHA CE30HHOTAJIOTO CJIOSI B
paiioHe mepeBasa uamensercs ot 3,3 110 4,7 M. Kpome
Toro, B ckBaskuHe (ckB.) Ne 1 riy6uHoi 27 M ¢ riyou-
HBI 24 M TIPOXOJIKA BEJIACh B CKAJIbHBIX MOPOjax (rpa-
HuTax). Temmeparypa B 3a00e ckBaskuHbl 0K0J10 () °C,
a mortHOoCcTh TMII mopsiaka 30—35 M.

B macrosmee Bpems Ha nepeBaie yKocasbrke-
3eHb Ha MJIOMAAM OKOJO 3 KM? pacrojaraeTcst He-
CKOJIBKO 3/IaHUH ¥ CIIelNaIbHBIX COOpYKeHU TsaHb-
[Tanuckoit BeicokoropHoit crannnn OUAH, NucTn-
tyTa ceiicmosiornu PK, Mncturyra reorpadpun PK n
Kazaxcranckoii BLICOKOTOPHOI T€OKPHOJIOTUYeCKON
naboparopun M3 CO PAH.

Cks. 1

S AN

Puc. 1. Teosioro-reokpuosiornyeckuii npoguib nepesaa.

1 — HOMepa TePMOMETPHIECKIX CKBAKIH; 2 — CKIOHOBBIE OTIIOKeHHs; 3 — TMII; 4 — KpymHOTIbIG0BbIe MOPEHHBIE OTIOKEHUS C
[eCYaHO-CYTIIMHUCTBIM 3aI0JHUTEEM; 5 — KOPEHHbIE OPO/IBI (TPAHUTHL); 6 — TEKTOHUYECKHIA pasjioM. H — riryGuna, M.

14



BJHAHUE JIOKA/IbHBIX @AKTOPOB HA PACIIPOCTPAHEHUE TOJIIIH MEP3JIBIX IIOPO/]

ITepeBas HaXOAUTCS B 30HAX APOOJIEHUS IBYX
CMBIKAMOIUXCS] TEKTOHUUECKUX PA3JIOMOB CYOIIIPOT-
HOTO TIPOCTUPAHUS, CEKYTIUX TIePEBAJ B TOTIEPEUHOM
HaIpaBJIeHUN MEXIY AoJanHamMu pek [Ipoxonnas n
Osepnast [Kyauxoscxuii, 1971; XKdanosuu, 2003].
K atum pazmomaM mpUypPOYEHBI 30HBI APOGIEHIISA
(MUJIOHUTH3AIINN ) ¥ TaTukH, pazzaesione TMII na
OT/IeJIbHbIE MACCUBBI.

TepmomeTpuyeckue CKBaKUHBI IIPOIEeHBI B
KPYITHOOOJTOMOYHBIX TOJIIAX BEPXHEILIEHCTOIEHO-
BBIX U TOJIOIIEHOBBIX MOPEH MOITHOCTBIO 0K0JIO 20—
25 M, TIOJICTUIAEMbIX KOPEHHBIMU IPAHUTHBIMU I10-
ponamu. OObeMHAast JIbIUCTOCTh MOPEH U3MEHSIETCST
oT 5 110 40 %, a X KpUOTEHHBIE TEKCTYPBI OTHOCSTCS
K MOPOBO-MaCCUBHBIM U KPYITHOULIUPOBBIM [IopOy-
nos, 1996].

leoornueckoe crpoenre v TEKTOHUKA TTepeBaJia
JKocanbike3eHb BriepBbie GBI OTOOPAKEHBI Ha T€0-
Jioro-reopusndeckom paspese JI.I. DumaToBbim U 1p.
[7967]. Ha aT0i1 ocHOBe HalllX TEOKPHUOJIOTHYECKHE
HCCIIeIOBAHUS TO3BOJINIIH BBISIBUTD OOIIHE 3aKOHO-
MEPHOCTHU B PACIIPOCTPAHEHUU ¥ U3MEHEHWH MOIII-
noctu TMII na npotsikenuun okosio 500 m (puc. 1).

Ha nepeBaJie y 1mogHO0KMsI CEBEPHOIO CKJIOHA
MotntaocTh TMII cocTaBiiser B ckB. 3 okoso 100 M
(cm. puc. 1, 2). Yepes 200 M Ha TOPU3OHTAJIBHOM T10-
BEPXHOCTH CE/JIOBUHBI MepeBajia B 30He TEKTOHMU-
yeckoro pazsoma MommuaocTh TMII ymenrbmraetcst mo
35-40 M (ckB. 1). /lanee gepes 80 M ee MOIIHOCTh
cHmzkaercs 110 13 M (ckB. 2), 311ech KpoMe ceiicMoreH-
Horo dakropa Ha TMII cymecTBenHoe BaUsTHUE /10
1987 r. oka3wIBajIO TEMJIOBOE UBJIyYeHUE OTAlINBae-
MOTO 3/IaHUST HA JIEHTOYHOM (DYH/IAMEHTE.

Yepes 200 M OT cCKBaXKUHBI 2 HA CKJIOHE I0JKHOMN
DKCIO3UIINH, 110 JaHHbIM Oyperus (ckB. 4), TMII or-
cyrcrByet (cM. puc. 1, 2).

METO/TbI UCCJIEJOBAHUI

C 1974 r. o nacrosiniee Bpemsi Kazaxctanckoi
BBICOKOTOPHO# T€OKPUOIOrHUYecKOll Jaboparopueii
NM3 CO PAH B paiione nepeBajia KpyTrJIOro{uIHO
MIPOBOAATCS CUCTEMATHYECKIe HAOIOIeHUST 32 TeM-
nepatypHbiM pesxkuMoMm TMII, ciost cesonHOTO TIPO-
TauBaHUS U CE30HHOMEP3JIBIX TTOPO/I, TO/ICTUIIAEMOTO
HEMeP3JbIMU TTOPOJIaMU. DTH JIAHHBIE SBJISIOTCS
€/IMHCTBEHHBIM NCTOYHUKOM 3HAHUI O TEMIIEpaTyp-
HOM peXKuMe U JUHAMUKe MHOTOJIeTHEN U Ce30HHOU
MepP3JIOThI HE TOJIBKO JIJIST PACCMATPUBAEMOTO PETNO-
Ha, HO U B 11esioM J171s1 Top IlenTpanbuoii Azun. Teo-
TEPMUYECKUIT MOHUTOPUHT TTPOBOJIUTCS HA CETH CTa-
[[MOHAPHBIX TIYHKTOB HAOJOIECHII, OXBATHIBAMOIIEH
pasyimuHble JaHAMa(THBIE YCIOBUS B 3aBUCUMOCTH
OT 9KCTIO3UITUH CKJIOHOB M COCTAaBa TIOPOJI B MOIIOSICE
OCTPOBHOTO U TMPEPBIBUCTOTO PACTIPOCTPAHEHUS
TMIIL. [t usmepenust TemrepaTypbl TPYHTOB HC-
MOJIb3YI0TCST TepMope3ucTopHbie gataynku MMT-4 ¢
tounocTbio uamepenud 10 0,01 °C, kotopsie oTamya-
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Puc. 2. PacnpeieeHne temmnepaTypbl TOPHBIX OPOJ,
no riyoune B ckB. 3 (a) u ckB. 4 (6) Ha mepesaie
Kocanbikesens (a6c. Boicota 3330 m).

1-22.04.1999 ;2 - 09.12.1995 r;; 3 — 05.08.2012 1.

I0TCSI HA/IE’KHOCTBIO B OKCILIyaTalluy B TeyeHue MHO-
TUX JIET.

Teodusuyeckue uccue0Banms METOJIOM BEPTH-
KaJIBHBIX 2JIEKTPUYCCKUX 30HIUPOBAHUI B MOIUDU-
Kaiuu asiekrporomorpadun (I7T) mpoBoanauCh Ha
nepesasie B 2013 r. B ocuoBy texuosorun T 3aio-
JKEHBI MHOTO3JICKTPO/IHBIC M3MEPEHUS W IByMepHas
WHBEPCUS JaHHBIX 30HAMPoBaHui. [1o momydeHHOMY
B pe3yJIbTaTe paclpe/eleHNIo YAeJbHOTO 3IeKTPH-
yeckoro conmpotusyierus (Y IC) TopHBIX TOPOJ TIO
paspesy MOKHO CYJIUTh O TeOJIOTMYECKOM HM(UJTH ) Teo-
KPUOJIOTHUYECKOM CTPOEHUU MaccuBa. TeXHoJorus
AT ornanyaercs oT KIaCCHYECKUX BEPTUKAILHBIX
9JIEKTPUYECKUX 30H/IMPOBAHUI BBICOKOI IIPOCTPAHC-
TBEHHOH IJIOTHOCTHIO HAOJIIOIEHUST U BO3MOKHOCTHIO
JIBYMEPHOTO MOJX0/a K UHTEPIIPETaINH, 4YTO T03BO-
JISIET MCII0JIB30BATD €€ JIJIsl U3y4eHUs CJOKHO I0-
CTPOEHHBIX T€0JIOTUYECKUX PA3PE30B.

[Ipodwurs saeKTpUYECKUX 30HAMPOBAHUN MTPO-
XOJIVJI BJIOJTh TPeOHST TlepeBaja co CKIOHA I0KHOH Ha
CKJIOH CEBEPHOI IKCITO3UITUN B CTBOPE TEPMOMETPH-
YecKUX CKBakKMH. CaMU CKBOKWHBI HAXOIUINCH Ha
paccrossuuu oT 10 M (ckB. 1) 10 40 M (ckB. 2, 3) ot
ocu ipoduisa. CkBaknHa 4 pacmosokeHa B 110 m
repreHInKyasipHo ocu ripoduss. [Ipoduas nepece-
KaJl yYaCTKHU C €CTeCTBEHHBIMU YCJIOBUSMHU U 3aCTPO-
€HHYIO TePPUTOPUIO, HA KOTOPOH IIPOSIBUIOCH TEXHO-
rennoe saugnne Ha TMII B Buze oremndgioniero gei-
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9.B. CEBEPCKUH U JIP.

CTBUA 3JIaHUI U COOPYKEHNIT. SOHIUPOBAHUS BBI-
TTOJTHSIJTACH C TIOMOIIIBIO MHOTO3JIEKTPOIHON IEKTPO-
passegouHoii crannuu “Ckana-48” [Baaxos u op.,
2014]. Ismepenus oCcyniecTBIISIJINCH TIOCTIEI0BATENb-
HOCTBIO TIOJIKJIIOUEHHBIX 3JIEKTPOJIOB, COOTBETCTBYIO-
et cumMerpuuHoil yeranoske IILmombepske ¢ Mak-
CUMaJIbHBIMK Pa3HOCaM¥ MUTAIOIIEeH JTuHIH 235 M,
4TO 06eCTIeynBaAIO TIYOUHHOCTD UCCIeN0BaHMiT 35—
40 m. MluBepcus paspesa Kaxkyllerocsi COIpPOTUB-
JIEHWST TIPOBOMIAch B iporpamme Res2Dinv [Loke,
2010].

PE3VJIBTATBI UCCJIEJIOBAHUI

B nauasibHblii mepuox Habmogenuii (1974 r.) B
paifone nepesana sKocamnbikesenb Temmneparypa TMII
Ha TIyOuie HyTeBbIX TOMOBLIX aManTya (13—17 M)
B cKkBaskHax usMmensiach ot —0,4 1o —0,8 °C. B najb-
Heitirem 3a 20-71eTHUI TEPUOJ UX TeMIIepaTypa BO
BceX cKBakuHax nosbicuiach Ha 0,2—0,5 °C [Iopoy-
nog, 1996]. C 1995 o 2008 r. TemrmepaTypa 31€ech ¢
HE3HAYMTEJbHBIMU KOJIEOAHUSIMU YIePKUBAIACh B
npenenax —0,20...—0,25 °C. ITpumep usmeHeHn TeM-
nepatypsoro pexuma TMII na riy6une 20 M 3a yka-
3aHHBIN TTEPUOJT TIPUBE/ICH HA PUC. 3.

3a mocyresiame 16 jieT mponcxomnIo CHHXPOHHOE
HesHaunTeabHoe (B mpegenax 0,1 °C) konebanue Tem-
neparypbl TMII na pasmnunbix rayounax (10, 15, 20,
25 m) ¢ mepuoanurocTbio 10—11 ser. Takoit uks 3a-
durcuponan ¢ 1998 mo 2008 r. B 2008—-2010 rT. oT™Me-
yeHo noBbinmienne temrepatypsl TMII wa 0,13—
0,15°C —or -0,28 °C B 2008 1. 10 —0,13°C B 2011 1.

Co Bropoii nosioBunbl 2011 r. BHOBb OTMEUYEHO TTOHU-

xkenwe Temiepatypsi 10 —0,20 °C. OTMeTnm, 4To MoIIl-
Hoctb TMII 31ech 3a Bech Iepro 1 HabMOAeHI ocTa-
BaJIaCh MPAKTUIECKN HEU3MEHHON — OKOJIO 35—40 M.

B 1niesiom 3a 38-j1eTHUIT IEPUOJL OTMEUYAETCS CJla-
6b1il Bocxonsuuii Tpens (0,01 °C/ron) B Temie-
parypaom pexnme TMII. IIpu coxpanennu atoro
TPeH/Ia MOKHO TIPEJI0JaraTh, YTo B OJvsKaiiiime
20-30 ser TMII 6yer uMeTh nNpakTHYECKH Oe3rpa-
JIAEHTHBIH TEPMUYECKUN PEKUM 1 OJIU3KYIO K HYJIHO
TeMIIepaTypy.

KiunmaTudeckue ycsioBus B palioHe 1epepaJia B
HavaJbHbI mepuoja Habmoxenuit (1973—-1975 rr.)
XapaKTePU30BATUCDH CIACAYIOMMUMHU TTOKA3ATCIAMU:
cpejiHss TojloBas TeMiiepatypa Bosayxa —3,9 °C, su-
Bapckasg —14,2 °C u aBryctoBckas +6,4 °C. K 2003 1.
9TH 3HAYEHUsT TeMIIepaTypbl yBesuumiuck na 0,4, 0,5
u 0,3 °C cOOTBETCTBEHHO, T. €. TPA/IUEHT MTOBbIIIEHWS
temrepatypsl 37ech coctaua 0,01-0,02 °C/roz.
[IpomoMKUTETBHOCTD TEIJJIOTO MEPHoa OKOJIO
125 cyT. be3aMopo3HbIil IEPUO/ OTCYTCTBYET U JAKe
B MIOHE BO3MOKHBI 3aMOPO3KH 10 —5..—6 °C. Ye-
TOMYMBBINA CHEXKHBIN IIOKPOB (DOPMUPYETCH B OKTSAO-
pe U coxpaHsiercd 0 Hayaja MIoHA. 3a cueT UHTeH-
CUBHOI BETPOBOII AESATETBHOCTH 0OpasyeTcst Heo/l-
HOPO/IHBIN CHEXHBIN MOKPOB, BbICOTA U TIJIOTHOCTD
KOTOPOTO 3HAYUTEJIBHO U3MEHSAIOTCS OT MeCcTa K Mec-
TY B 3aBUCUMOCTH OT 9KCIIO3UIIUU U TEPOXOBATOCTH
MTOBEPXHOCTHU CKIIOHOB.

Otmetum, uTo B BbicOKOTOPhe CeBepHOTO TSHB-
[Maus 3a nocaeanue 70 et HaGJIIOLAETCS MTOTEILTE-
HMe kJauMata. TpeHs n3MeHeHns cpeiHell To/0BOM
TeMIepaTypbl BO3/Iyxa Ha MeTeocTaH1uax Tyokey-1

trp, °C
-0,10 -

-0,15 |
-0,20 |
-0,25 -|

-0,30 +

-0,35

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

fonabl

Puc. 3. IsmMenenune reMuneparypbl Bo3ayxa t,, (a) u TMIL ¢, (0) B ckB. 1 Ha rayoune 20 m.
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Puc. 4. Viamenenue Temnepatypbl Bo3ayxa t,, (a) u TMIL ¢, (6) B ckB. 2 Ha ryGune 8,3 m (1) 1 12,2 m (2).

(abc. Boicora 3450 M) u MbiHxbLIKK (abC. BHICOTA
3017 m) 3a ykazanusiii mepuoj coctasu 0,02 °C/ron
[[Tusenw, 2007].

Ha repmuuecknit peskum u momuocts TMII orr-
pelesleHHOe BO3/IEefICTBIIE OKA3bIBAET CEIICMOTEHHBIH
(axTop. B ceBepo-TsiHb-1TaHBCKOM CEIICMOAKTUBHOM
peruoHe CUCTEMATHUYECKH TMTPOUCXOIAT OMIYTHUMBIC
3eMJIETPSICEHMST, UTO MOYKET COTIPOBOKIATHCS TTOBbI-
IIIEHNEeM TIJIOTHOCTH TETJIOBOTO TIOTOKA U3 HEZIP 3€M-
JIN TI0 TEKTOHUYECKNM pa3iomaM. B yactiocTu, nan-
6oJiee BEPOSITHON TIPUYUHON HE3HAYUTETHHOM MOIII-
noctu TMII — 12—13 v B paiione ckB. 2 (cm. puc. 1)
35-40 M B paitone ckB. 1 — sgBJIsIETCS UX PaCIIOJIO-
KeHue BOMM3U TEKTOHUYECKUX Pa3iomMoB. Kpome
TOTO, 3/IcCh OTMEUAECTCS HMU30NIECKOE TIOBBIIICHIE
TEMIEPATYPhI BIJIOTD /10 TIOJIOKNATETHHBIX 3HAUEHUI
BOJIM3HY MOIONIBBI Ha TiryOnHe 12,2 M BO BpeMs IOBbI-
IMEHHOM celicMUUecKoii akTUBHOCTH (puc. 4).

Hampumep, B oxtsi6pe 2011 1. u ssuBape 2013 r.,
yepes 2—3 HS 1Ocse 3eMJIeTPSICeHNH NHTEeHCUBHOC-
ThIo 2 1 4 6asa no mkaise MSK-64, o ganaeiv Mc-
tutyTa ceiicmosioruu PK 311ech TemiepaTypa moBbiiia-
snack Ha 0,10—-0,18 °C. B nocrenyioiiieM BeJiegcTBIE
3aTyXaHWsT CeICMUYECKON aKTUBHOCTH TEMTIEPaTypa
Ha 9TOH rry6UHe BHOBD TIOHUKATIACH U TPAKTHYECKH
BOCCTAHABJIMBAJIACH /10 3HAYEHU, OTMEUEHHBIX TIepe]]
zemnerpscenneM (—0,27 u —0,29 °C).

Usmenenmne momuoctu TMII n xapakTepa ee
CTPOEHUS OTYETJIUBO MPOSIBJSIETCS HA T€0dTEKTPH-
4yecKoOM paspese (puc. 5, a).

Cnnomnag TMII va ckiione ceBepHOIT AKCTIO3M-
IUU XapaKTepU3yeTcs BhICOKMMHU 3HadeHusMu Y IC
p =4500—11 000 Om-m. [1pu aTom makcumymy Y IC
cootBercTByeT TMII ¢ MUHMMATBHOI TeMTIepaTypon
Ha rayouHe 10—15 M, yCTaHOBJIEHHON 1O JaHHBIM
TepMoKapoTaska ckB. 3 (cM. puc. 2, a). MomHocTb
cyiost BbicOKOro Y IC mpeBbiliaeT riayOuHHOCTD KC-
cJIe/TOBAaHMI.

[To Mepe poaBMIKEHUS TPOGMUIIS TIO HATIPaBJIe-
HUIO K CKJIOHY TO3KHOU 9KCIO3Unu (C 1ora Ha ceBep)
V3C TMII nonmxaerca go 2000-5000 Om-M, reo-
AJIEKTPUUECKUH Pa3pe3 CTAHOBUTCS HEBBIIEPIKAH-
HBIM, a B 06JIACTH TEKTOHMYECKOTO HAPYIIIEHUST Ha-
6JII0/1AeTCsT YMEHBIIEHHE MOIITHOCTH BBICOKOOMHOTO
CJI0. YMEHBIIIEHUE p CBA3AHO C POCTOM TEMIIEPATYPBI
TMII, BpI3BaHHOM KaK CMEHOU 9KCIIO3UIINY CKJIOHA,
TaK M, BO3MOKHO, IOBBIIIIEHHBIM TETIJIOBBIM TTOTOKOM
U3 HeZ[P 3eMJIH TI0 Pa3JIoMYy.

Ha ropusonTanbHOM MOBEPXHOCTHU CEJIOBUHBI B
30HE TEKTOHUYECKOTO PA3IoMa CJIOH BBICOKOTO COTPO-
tuBaenus, acconunpyembrii ¢ TMII, ctanoButcs
(bparmenTapHbBIM, UTO OTPAXKAET OCTPOBHOE PACIIPO-
crpanenue TMII (cm. puc. 5, a). Bernuuna p 31ech
mensietcst 0T 780 0 5000 OM-M B 3aBUCUMOCTH OT JIU-
TOJIOTUYECKOTO COCTABA, TEMITEPATYPHI U JIBAUCTOCTH.
B ocnoBanuu paspesa mopojiaM ¢ COIMPOTUBJIEHUEM
mopsizika 50 OM-M COOTBETCTBYIOT MUJIOHUTHI 30HbI
IpOOJIEHNSsT, TaK KaK TOJBKO TIPUCYTCTBUEM TJIMHUC-
TO# (hpakI MOKHO OOBSICHUTH TAKOE HI3KOE 3Have-
nre Y DC ropubix nopoj. Ha ckiione 10:KHOI 3KCIIO-

17



9.B. CEBEPCKHU U /IP.

-owdar nuinieodu — g

*010HE0d 120 — T[] ‘otorondiadadir — ] {0IOHINOIID — | :golnL X19HhUIeed [[]A [, BuHoHedLOOdIDRd MMLOBRA — 2 ‘rudodil eH HIKRMD XUMIohud.Low
# ‘MUNREULUHOIMIN U BUHOI'QOdY 19HOE — ¢ 9inHedI d19LRgOHNIIIOdL — 7 (BUHOXOI'LO JIHHIAOW 1 91990HOIND — |

:(9) sueLodudoLny 019 M (V) IHIEMNIIRIOY eIredddon eadeed uMOOhNdINSIrE€0I] *C *OHJ

Lfmmd] o[ szl r[Sd R e T

K]

TIAL — ¢ ‘BunamAden ouMIohMHOLMAL —

W ‘9VHB0L100ed
00§ (0[0)% 0s€e 00¢€ 0S¢ 00¢ 0G1 001 0§

059 009 0SS

00€e
0cee
ovee
09€¢

W ‘eTALniauy

0S8
00l
00¢
(004

oog Il 0%

9

W ‘9MHB010%®ed

0SS 00§ 0svy (0[0)4 0G¢ 00¢€ 0S¢ 00¢ 0S1 001 0§

059 009

00€¢e

0091
0Sce
0599

0009}
w.nQ ‘d

0cee
ovee
09€¢€

W ‘eTALmiauy

18



BJIHAHUE JIOKA/IbHBIX @AKTOPOB HA PACIIPOCTPAHEHUE TOJIIIH MEP3JIBIX IIOPO/]

N ‘9MHBOL02OBd

091 oSt orl (018 ocl
05 - 02€¢
001 I
002
- 0€€e
00v
008 LINIA -
0091 °®
- 0Ov€Ee
0sze @
0599 I
N
00091 W\.ww A
Wno °d _m_m_ L ogee
% o jmue] Wy
_m_m_ % -
@ Ed
\ N Eg -~
D) % ES
N _ \\ N ( -~
()=
e N
W ‘9NHBOL10Jed
0L¢ 09¢ 0S¢ (0] 24 0ge 0ce
0cee
0€ee
oree

*(2 ‘9) agaderd oundon

-ud1IMIre0al U ‘(9) Wwadronroun nianwdeandirogod 9 u (v) 31HOWeIHA( WOHhOLHIL BH J[JALL BH 919HHo0d1o01 ‘BuHerE EdonmoiAdundodaYy g -ong

D
~



9.B. CEBEPCKUH U JIP.

3utn Y JC CKIOHOBBIX OTIOKEHUH 1 TPEITNHOBATBIX
rpaauToB coctasisieT 780—1600 OM-M, uTO TOBOpPUT
00 UX TaJIOM COCTOSAHUY — CKB. 4 (cMm. puc. 1,2, 6).

B coorBeTcTBIU € XapaKTepoM paclpe/iesieHus
YIC Brosb muHum pod s B HATIPABJIEHUHU C 0Ta
Ha ceBep MOXKHO BbIIEINTD yuyacTku crtonraoro (1),
npepoiBuctoro (I1) m ocrposuoro (I1I) Tumos pac-
npocrparenust TMII (em. puc. 5, 6). ITpu atom 3ako-
HOMEPHO N3MEHAETCS KaK CTPOEHME BBICOKOOMHOTO
cj1051 (OT CIJIONIHOTO THUIIA K IPEPBIBUCTOMY M OCT-
poBHOMY), Tak u ero ¥ DC. Obiiee yMeHbIIIEHNE Be-
JINYMHDBI P BBICOKOOMHOTO CJIOSI IIPU CMeHe THIIA pac-
npoctpaderuss TMII oT ciionmHOTO K OCTPOBHOMY
CBsI3aHO C TToBBIIIeHNEeM Temtiepatypbl TMIL.

TakuM 06pa3oM, TEOTEKTPUUECKAST MOJIENTh Pas-
pe3a XOpolIIo COIJIACyeTcsl ¢ FeOKPUOJIOTHYECKUMHU
npezacTaBaenusimu o crpoerun TMIT nepesana Ko-
CaJIbIKE3€Hb, MOJTYUYEHHBIMU B pe3yJibTaTe aHaJn3a
MHOTOJIETHUX TEPMOMETPUYECKUX JJAHHBIX.

[IpuBeneHHbIE BBITIE TAHHBIE OTHOCATCS K Y9acT-
kaM ectectBeHHOTO pazsutus TMII. Heckosnbko nna-
4e TIPOUCXO/INIIO UBMEHEHNE TEPMUYECKOTO PEKITMa
TMII va 3acTpOEHHOUW TEPPUTOPUN TTOJ BAUSTHUEM
X03sHCTBEHHOU JlesiTelbHOCTH YesoBeka. CKBasKM-
Ha 2 (cMm. puc. 1) pacrosiaraiach Ha PaCCTOSTHUN OKO-
JIO 3 M OT OTaIJINBAEMOTO KMPIIMYHOTO 3/1aHus, 110-
CTPOEHHOTO Ha JIEHTOUYHOM (yHpaMeHTe He3 yuera
TMII B 70-x rr. mponworo croJietusi. B mpoiiecce
AKCIIyaTaluy 3/1aHNS TPOUCXOIUIIO TTOBBIIIEHUE
temnepatypsl TMII u yBenndenue riayOUHBL CE30H-
HOTAJIOTO CJIOST, YTO CIIOCOOCTBOBAIIO (DOPMUPOBAHIIO
071 3/laHIEM CBOeOOPA3HON Yallli MPOTAMBAHUS. ITO
COMPOBOJKIATIOCH HEPABHOMEPHON OCAAKON MOPOJ
[P TPOTAUBAHUY U TIOSBJIEHIEM CYIIECTBEHHBIX JIe-
dopmarnnii 31aHNUSA ¢ €KEeTOIHBIM HapacTaHWeM WH-
TEHCUBHOCTH TIPOSIBJIEHUS Pa3pPyIUTEIBHOTO a(hhek-
Ta. B witore 3anme TPUIILIO B HETOAHOCTDH U OBLIO
cueceno B 1986—1987 rr.

[Tocne npekpaleHus OTEIIAONEro BO3/1eicT-
BuUd 3/1aHus Havasack arrpajgamnus TMII k ecrect-
BeHHbIM ycaoBusiM. C 1995 1. mo HacTosiniee Bpe-
Md TeMmIlepaTypa 3/1eCh ylep:KuBaeTcs B mpejesax
—-0,2..—0,3 °C (cm. puc. 4), 4TO aHAJIOTUYHO TeMIIe-
patypaomy peskumy TMII B ecTecTBEHHBIX yCIOBU-
ax (cm. puc. 3).

Harpotus cHeceHHOTO 3/ITaHWs B HACTOSIIIIEE Bpe-
Ms TIpeTeprieBaeT geopMaIuy 0JJHOITAKHOE CTPOe-
HUe Ha JeHTouyHoM dyHAameHTe (puc. 6, a). Han-
GOJTBINAST TPOCAKA TPYHTOB OCHOBAHUS OTMEUYAETCSI
CO CTOPOHBI I03KHON 9KCIIO3UIIMU COOPYIKEHUS, T1e
[IPOMCXOJUT MaKCUMaJIbHBIHM Harpes cTeHbl. Kpome
TOr0, 6JU30CTH TEKTOHUYECKOTO HAPYyIIeHUs 00y-
caosauBaet temiepatypy TMII okomno 0 °C, moatomy
Maviefiiiiee n3MeHeHUe TEIJIOBOTro HGaaHca TIPUBOUT
k nerpagariuu TMII B ocroBanuu. Ha reoanexktpu-
YeCKOM pa3pese TMPOSIBISACTCS TeOKPUOTIOTHYECKAs
00CTaHOBKA B OCHOBAHWH 3/IaHVSI U HA TIPUJIETAIOIIEN

20

tTepputopun (cM. puc. 6, 0). B npunoBepxHOCTHOI
YacTU paspesa MoJ| 3[[aHUEM aCUMMETPUUYHOM 06-
JIACTBIO TOHMKeHHOTO Y DC BhIIeIgeTCs TanuK. [Ipn
3TOM pasMepbl obacTu moHMKeHHbIX Y IC (Mor-
HOCTbH TAJIMKA ) YBEJTUUNBAIOTCS B CTOPOHY MAKCHMAJTh-
HOM npocajku 31anud. Ente ogna jokanbHas aHoma-
aus Huskoro Y IC, uHTeprupeTupyeMast Kak Tajauk,
oTMevaeTcst 1oji acPasbTUPOBAHHON TJIOMAKON U
aBTOMOOMIBHOIL foporoii (cM. puc. 6, 6). Huxe 110
paspesy TPYHTBI XapaKTepu3yloTcsl BBICOKUMHU 3HA-
yerusimu p = 800-5000 Om-M, uTo roBopuT 006 UX
MEP3JIOM COCTOSHUU.

[lpyroe 3nanue, moctpoennoe mo [ mpunIuny
(c coxpanenniem TMII) Ha cBaitnom ¢dyHamMenTe ¢
MIPOBETPUBAEMBIM TIOJIITOJIbEM, TAKKe MOABEPKEHO
nedopmanusim (cM. puc. 6, 8). OHM TIPOSIBJISIOTCS HA
(bacajnie B Bujie TpENIMH OCeIaHUST NIMPUHON PACKPbI-
THS 10 2 cM. Bo3HuKHOBeHUE AedopMaIuii 3Toro
3MAHUST MOKET OBITh CBSI3aHO KaK ¢ PA3HON HecyTieit
CTOCOOHOCTHIO TPYHTOB B €10 OCHOBAHUH, TaK U C CEil-
CMUYECKMMU BO3/IeiicTBUAMU. Briosine BeposaTHO, UTO
06a 51X hakTOpa KOMIJIEKCHO BJUSIOT HA YCTOWYN-
BoCTbh 31anust. Co cTOpoHbl 60KOBOIO (hacana 31aHIs
npoxoau nmpoduss T, hparMeHT reoanexTpuyec-
KOTO pa3pesa 110 KOTOPOMY TIpe/iCTaBJieH Ha puc. 6, 2.
Ha paspese BbICOKOOMHOU aHOMATNEH BBIICISIETCS
TMII. IIpu aToM hopma aHOMATTNN OTPaAKAET BJIHSI-
HUe JIOKaJbHbIX (DakTOpoB Ha cTpoeHne TMIL.

[Tox 3manmem co cTOPOHBI CeBEPHO IKCITO3UTIIHI
OTMEYAeTCsT TIOHATIE BBICOKOOMHON 061acTH K TIO-
BEPXHOCTH, YTO, BO3BMOKHO, OTPaXkaeT HOBOOOPa30Ba-
nue TMII B mpoBeTprBaeMoOM MOATIONbE C TEHEBOU
CTOPOHBI. B TO ske BpeMsI ¢ 10:KHOH (COJIHEUHOIT) CTO-
POHBI 3/IaHNS TPYHTBI XapaKTePU3YIOTCSI HU3KUMHU
s3HaueHuamu p = 100—-200 OM-M u UHTEPIPETUPYIOT-
¢ Kak Tajpie. Tajyble 1 Mep3Jible TIOPOJIbI B OCHOBA-
HUW 3/IJaHUS UMEIOT pa3Hble PU3NKO-MEeXaHUYeCKHe
XapaKTePUCTUKH, YTO TPU CEHCMUIECKOM BO3IECH-
CTBUM MOKET MPUBOJIUTH K HEPABHOMEPHBIM J1ehop-
MaIusiM KOHCTPYKITUY ¥ BO3HUKHOBEHWIO TPEIIH.
C HaBeTPEHHON CTOPOHBI 3/[aHKST YCTPOEH CHET03a-
IPaJuTeIbHbIH HUT, IPEIATCTBYIONIMI 3aHOCY 11PO-
BETPUBAEMOTO MO/IO0JbA. B 3uMHUIT Tepros BOJIb
CTEHBI AaKKYMYJIUPYETCsT HOIBINOE KOJTUIECTBO CHE-
ra — 10 3—4 m. CHeroBoil HAaHOC BbBI3bIBAET OTEII-
Jigiolnee IeCTBUE, B pe3yJibTare 4ero (hpopMupyercs
TaJIUK, 9pPKO BBIPAKEHHBIN JTOKAJbHOU aHOMAJNEH
Hu3koro Y IDC Ha reoasieKTpuyeckoM paspese (CM.
puc. 6, 8).

OBCYKAEHUE PE3YJIBTATOB

[lelicTBue celicMoreHHOTO (DaKTOPa HA yBeEJINYe-
HUe TeMIlepaTypbl 1 yMeHbleHne MotHoct TMIIT
oTMeueHo BO Buyrpennem Taub-I1lane na ceBepo-3a-
nagHoM makpockione xp. Ax-IlIsritpak. 3aech 3a
npeziesiaMu TEKTOHMYECKOTO Pa3ioMa MIeiCcTOIeHO-
BBIe MOPeHHbBIe 0TI0keHns Ha BbicoTe 4070-4030 M
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npoMoposkeHbl HAa 240 M U UMEIOT TeMIIEPATypPy
—4,3 °C. B ckBaknHax, paciiojlo;KeHHbIX B 30He TeK-
TOHUYECKOTO PA3JIOMa, BEICOKAs TIOTHOCTD TJIyOWH-
HBIX TEIJIOBBIX MMOTOKOB TIOBBIIIAET TEMIIEPATYPY MO-
poz 1o —2,2 °C 1 3HaunTeabHO (10 145 M) yMeHbIaer
mortHocTh TMII [Top6ynos, 1996].

Baugnawne tektonnknu Ha Mopdomoruio TMII
MOJITBEPIKIAETCS MAaTEpPUAJIAMU CTIEITMATbHBIX HCCIe-
JIOBAHWH U B IPYTUX CEMCMOAKTUBHBIX TOPHBIX pe-
ruonax. Tak, B Uyiickoii Biasuue (Topubrit Anrait),
IMUPUHA KOTOPOU cocTasiisieT okoJio 30 KM, 110 /1aH-
HbIM OYpeHUst ¥ Te03JIEKTPUYECKOr0 30HANPOBAHNS B
1977 1. 6bLIIO YCTAHOBJIEHO, UTO B 30HE TEKTOHIMYECKO-
ro pasyioma ruybuna sajneranus nogomssl TMIT Ha-
xoauaach Ha rayoune 73 M. ITociie 3emieTpsiceHmst
2003 r. ¢ marauTyznoi 7,3 mortaocts TMIT ymeHbITIH-
Jach 1o 30 M 3a cUeT Jierpajlaliiy ee co CTOPOHBI TI0-
JIOIIBBI MO/l BJUSTHUEM MTOBBIIIEHHOTO TEIJIOBOTO TI0-
TOKA 10 TEKTOHUUYECKOMY Pa3JIOMy U3 HeJlP 3€MJIH
[ Oneruernko u dp., 2011]. BausgHue TeKTOHUYECKOTO
(hakTopa Ha Te0JIOTHYECKOE CTPOEHNE U KPUOJIUTO30-
HY OTMEYEHO U B I0’KHBIX paiioHax Jxyruu | Byrdosuu
u op., 1976].

PesysbraTel a/1eKTpUYeCKUX 30HANPOBAHUN Ha
nepeBasie sJKocaibike3eHb MOKA3aTH, YTO TOPU3OHT
BbicoKoro ¥ IC, acconuupyembiii ¢ TMII, B y3uie tie-
pecedeHrs: TEKTOHUYECKUX HAPYIIeHWI UMeeT TOHU-
JKEHHYIO MOIITHOCTH W TIPEPBIBUCTOE U OCTPOBHOE
cTpoerne. 3apUKCUPOBAaHHOE B TEPMOMETPUUECKUX
CKBQ)KMHAX MOBBIIIEHUE TEMIIEPATYPbI FOPHBIX T10-
PO/ B TIEPHOJT 3eMJIETPSICEHUT JITaeT OCHOBAaHUE TI0JIa-
raTh, YTO COKpalleHue MOIIHOCTU U OCTPOBHOW THII
crpoenusi TMII B cemimoBune sKocanbike3ennb cBs3a-
HBI C OTETISIONINM JeHCTBUEM TETLJIOBOTO TTOTOKA IO
pasyioMy.

BeccriopHo, uTo BMsIHNAE TEKTOHMYECKOTO (hak-
Topa Ha ctpoerue TMII nepeBasia HaKIaABIBACTCS HA
a(hdeKT OT CMEHBI IKCITO3UITUHU CKJIOHA C CEBEPHOI Ha
10KHYI0. [10 TaHHBIM 9JIEKTPUYECKOTO 30HAMPOBAHUS
(cMm. puc. 5), Ha (hoHe 00TIETO YMEHbBIITEHUST MOTITHOC-
tnn TMII ipu cMeHe sKCITo3UINM CKIOHA OTMEYaI0TCsT
JIOKQJIbHbIE U3MEHEHUST B CTPOEHUH MEP3JIOH TOJIIIH
B 30HAX TEKTOHUYECKUX HAPYIIEHUIA.

AHTPOTIOTeHHOE BJIUSTHUE SIBJISIETCS JIPYTUM JIO-
KaJbHBIM (PaKTOPOM, onipe/iesistiontum ctpoerrie TMIT
nepeBasa JKocanpikesenb. Tak, oTenisiioniee aeicT-
BU€ 3/IaHNsI, TOCTPOEHHOTO HA JIEHTOYHOM (DyHIaMeH-
Te, TPUBENIO K (POPMUPOBAHUIO TATUKA B BHICOKOTEM-
mepaTypHOU Mep3JI0i TOJIIe 30HBI Pa3jioMa, 9To, B
CBOIO OY€epe/ib, CTAJIO IIPUYNHON /iehopMaliui 3aHust
(cm. puc. 6, a, 6). Eciiv HCKyCCTBEHHbIE COOPY KEHUSI
CTIIOCOOCTBYIOT HAKOIIJIEHUO CHETA, 3TO TAKIKE MOKET
MPUBECTH K (POPMUPOBAHUIO TATTMKOB B MEP3JIOH TOJI-
e (cM. puc. 6, 2). B To ke Bpems ycJI0BUS BEHTUJIN-
PYEMOTO MOIIOJbs GJIATONPUSATCTBYIOT HOBOOOPas3o-
BaHUIO Mep3aJioi Toammu. TakuMm o6pasoM, Majeiiliie
M3MEHEHUsT PaualliOHHO-TEIJIOBOro Oajanca B Ty

WU UHYIO CTOPOHY MOTYT MPUBECTHU KaK K Jerpaja-
1nH, Tak 1 K arrpaganuu TMII.

BbIBO/IbI

TeorepMuyeckrie HabIIOAEHUS B paiioHe TlepeBa-
sa JKocanbikeseHb 3a nocseHne 38 jIeT BBISIBUIN
ciabyo peakito TMIT Ha cOBpeMeHHOE TIOTEILIEHIE
KJTUMAaTa: BOCXOSAMNINN TPEH B TEMIIEPaTyPHOM pe-
sxkume TMII coctaBua 0,01 °C/Toa. 1o cBUAETEND-
CTBYET O JIOBOJIBHO BBICOKOH TEPMUYECKOU yCTONIN-
Boctu TMII CeBeproro Tsaub-Illans k kumaTudec-
KUM U3MEHEHUSIM.

YcraHoBIIeHO BAUAHNE JOKAIbHBIX (PaKTOPOB Ha
pacpocTpaHeHue, Temieparypy u MmoniHocts TMII
repeBasia. K takum aktopaM OTHOCSTCS 9KCIIO3U-
114 CKJIOHA, PA3JIOMHAsA TEKTOHNKA U aHTPOIIOTEHHOE
BO3/IelicTBHE.

[Ipu u3mMeHeHN Y HKCIO3UITUH CKIIOHA C CEBEPHOI
Ha T0’KHYI0 OTMEUYaeTcs 3aKOHOMEpHas CMeHa THUIla
pacrtpocrpanenust TMIL. Crutomaass TMII Ha ckiio-
HE CeBEPHOIT AKCITO3UIINH XapaKTePU3YyeTCsT BBICOKH-
mu (4500—11 000 Om-m ) 3ravenusimu Y DC 1 Mori-
HocTbio okosio 100 M. Ha ro3xHOM CKJTIOHE, TTO IAHHBIM
Oypenus, TMII oTcyTcTBYET, 4YTO HOATBEPKAACTCS
nusknmu 3HaveHnsIME Y C (780—-1600 Om-m).

Bimgnue TeKTOHUKY B 30He TIepeceyeHus pasJio-
MOB Ha TOPU30HTAJIBHON MOBEPXHOCTH CE/IJIOBUHBI
nepesaja 00ycaOBAMBAET NPEPBIBUCTBIN n(MIn)
ocTpoBHOI Xapakrtep pacrupocrpanenus: TMII. Teo-
AJIEKTPUUECKUI Pa3pe3 CTAHOBUTCS HEBBIIEPIKAH-
oM, Y IC nsmengerca or 780 7o 5000 Om-m. 3xech
JKe OTMeuaeTcst pocT Temnepatypsl Ha mogomse TMIT
BILJIOTH /IO TIOJIOKUTEJIbHBIX 3HAYEHUI B TIEPUOJL T10-
BBITIIEHHON CeMCMUYeCKON aKTUBHOCTH, & MOIITHOCTH
TMII ymenswmraercs ot 40 10 13 m.

BosnetictBre anTponorenHoro hakTopa Ha CTpPO-
ennie TMII mepeBana JKocamnbike3eHb BbIpaskaeTcs B
MOBBINICHUY TEMIIEPATYPbI U YBEJTUYEHUH TTyOUHbI
CE30HHOTAJIOTO CJIOS MOJ] OTAIITMBACMBIMU 3/IAHUSIMU,
MOCTPOEHHBIMU Ha JIEHTOYHOM (pyHIaMeHTe 6e3 yue-
ta TMITI, uro criocobeTByeT (hOPMUPOBAHUIO MO HU-
MU CBOEOOPA3HBIX Yalll IIPOTAUBAHUS U TAJTHKOB, BbI-
NEJISTIOMIXCST HAa TE03JIEKTPUYECKIX pa3pe3ax aHoMa-
JSMU TOHMReHHOTO Y JC.

DopmupoBanne TaTUKA OTMEYAETCS 0 reohu-
3UYECKUM JIAHHBIM W B TIPEJIeJIaX CHET03arpaiuTeh-
HOT'O yCTPOMCTBa, I/le CHETOBOI HAHOC BBI3bIBAET
oTerugIolee JIeiicTBHeE.

[Tpusuaku HoBoobOpasoBanuss TMII orMedeHbl
110/1 3[aHNEM Ha CBaitHOM (DyH/IaMeHTe ¢ TPOBETPHUBA-
€MBIM TIOJIII0JIbEM, T/ie 3a(DUKCUPOBAHO yBeJIMUeHe
YOC rpyHTOB B IPUTTOBEPXHOCTHOM CJIOE.

TakuMm 06pa3oM, COBpeMeHHbIe TeohU3nIecKue
UCCJIEIOBAHUSI TO3BOJIMJIN BBISIBUTH OCOOEHHOCTHU
mopposorun TMII nepesana Kocanbikesenb u
OIEHUTH BJIWSHUE JOKATbHBIX (haKTOPOB Ha MX
CTpOEHHE.
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9.B. CEBEPCKUH U JIP.

Ocobennoctu crpoennst Bbicokoropruoit TMTI, B
YACTHOCTH €€ JIOKAJTbHOCTD, JIAI0T BO3MOKHOCTb TPO-
BOJIUTDH UCCIETOBAHUS U MOHUTOPUHT COCTOSHUSA
TMII Bcex TUTIOB pacIpoCTpaHEHNS HA OTHOCUTETh-
HO He6obI0i Tepputopun. C 3T0i TOYKK 3peHus
nepeBas JKocarblke3eHb SBISETCS TOJUTOHOM IS
OpraHW3aINH U TPOBeeHNS Te0(DU3NIECKUX, TeoTep-
MUYECKUX U TEOKPUOTIOTHYCCKUX HAOIIOECHUH 32 CO-
crosguueM u aunamukoir TMII u cesonnomepsiibix
MOPOJI B PA3IUYHBIX JAHAIIAPTHBIX YCIOBUSIX, B TOM
Yyucse B paMKaxX HAyqYHOTro TypusMa. Takue ucciesio-
BaHUsI O3BOJISIT BBISIBUTH M OLEHUTD BJIUSHUE Pa3-
JIMYHBIX JIOKAJIBHBIX (DaKTOPOB HAa COBPEMEHHOE CO-
CTOSHUE BBICOKOTOPHOM KPUOJUTO30HBI U pa3pa-
6oTaTh ClleHapUN €€ Pa3BUTHs B OYIYIIEM B CBSI3H C
KIUMaTHYEeCKUMU U3MEHEHUSIMUA U BCEe BO3PACTaro-
NIUMU TEXHOTEHHBIMU HAarpy3KamMu Ha TOPHbBIE IKO-
CUCTEMBI.

PaGota BhinosiHeHa npu GUHAHCOBON TO1E-
pikke PODOU (mipoert 14-05-00435 A).
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