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[lesbio Miccsre[OBaHMsT CTAIN AHAJIN3 M MOJIEJINPOBAHNE MTPOIECCOB GOPMHUPOBAHNST IESITEIBHOTO CJIOST B
YCJIOBUSIX FOPHBIX JIAHAMA(DTOB U MOBCEMECTHOTO PACHPOCTPAHEHUSI MEP3JIOThI, XapAKTEPHBIX /st GacceiiHa
Bepxueit Kosbimbr. Vcmonb3oBan MeToI pacueTa TMHAMUKHI TETJIA B TTOYBEHHOM NPOQUIIE, THTETPUPOBAHHBII
B pacIIpeie/IeHHYI0 THAPOJOrnYecKyio Mogeab “Tuaporpad”. O6bexToM nccenoBanus crana KosbiMckas Boji-
HO-OanancoBast cranius. Ha ocHOBe aHa/M3a JAHHBIX M3MEPEHUN TJIyOUHbBI IPOTAUBAHUST HA TEPPUTOPHH
CTaHIMU YCIOBHO BBIJIEIEHbI Y€ThIPE THIIA MOACTUIAIONIEH TTOBEPXHOCTH, Pa3IMUAIOIIIXCS PEKUMOM 1 TIyOu-
Hoit nporauBanus (0,5-1,8 M) HouBeHHOTO MPOMUIIST: KAMEHHBIE OCBIITH, TOPHAS TYH/PA, MOXOBO-JIAIIAITHUKO-
BOE PEJIKOJIEChE U JIMCTBEHHWYHBIT Jiec. B pesysibrate cucreMaTusanuy 1 06001e st (PU3MIECKUX CBOICTB
[OYBEHHO-PACTUTETHHOTO MOKPOBA Pa3pabOTaHbl CXeMATH3AINS TOYBEHHBIX TPOMUIIEN BbIIeJIEHHbIX THITOB
HOJCTHI/IAIONIET TTOBEPXHOCTH, a TAKKe COOTBETCTBYIONINE M HabopbI Tapamerpos Mogen “Tuaporpad”. Mo-
JIeJINPOBAHNE IMHAMUKH JICSITEIHOTO CJIOST BBITIOJIHEHO JIJIsi ceMU MepaioToMepoB KosbiMckoit crantmm, Xa-
PaKTEpPU3YIOMINXCS COYeTAaHNEM PA3HBIX THUIOB MOYBBI, PACTUTEIBHOCTH 1 TONOrpadnvecKux yCIoBuUii, 3a Ie-
puox 1950—1990 rr. ¢ cyTouHBIM pacyeTHbIM HHTEPBAJIOM. [[premiiemMoe corracre pacCIMTAHHBIX U HU3MEPEHHBIX
riyOUH IPOTAMBAHKS HA BCeX 00bEKTaX MOJEJUPOBAHMSI TO3BOJISIET C/IeIaTh BbIBOA 06 9 heKTUBHOCTH TIPH-
HATOU CHCTEMATU3AIMK OYBEHHBIX mpoduiieil n Habopa mapaMeTpoB MO/, OMUCHIBAIOIINX PA3IUIHbIE
JarmmadTHBIE yCIoBUsA KoJBIMCKON CTaHIINN.
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The purpose of the research is the analysis and modeling of the processes of active layer formation in
mountain landscapes in the zone of continuous permafrost of the North East of Russia, Upper Kolyma River
basin. The approach of estimation of heat transfer in the soil profile integrated in the distributed hydrological
model “Hydrograph” is used. The Kolyma water balance station is the object of investigation. Based on the
analysis of data of thawing depth measurements within the Station’s area, four types of underlying surface
varying in regime and depth of thawing (0.5-1.8 m) of soil profile are distinguished. They are: rocky talus,
mountain tundra, moss-lichen light forest and larch forest. The schematization of soil-vegetation profiles of
referred types of underlying surface and corresponding sets of the “Hydrograph” model parameters are elaborated
as the result of systematization and generalization of physical properties of soil-vegetation cover. The modeling
of active layer dynamics is carried out for seven cryopedometers characterized by the combination of various
types of soil, vegetation and topographical conditions for the period of 1950—1990 with daily time step. The
acceptable agreement of observed and simulated values at all studied sites allows concluding that the developed
systematization of soil profiles and assessed set of the model parameters are effective for simulation of active
layer dynamics in various conditions of the Kolyma station.

Seasonal thawing depth, soil physical properties, the Kolyma water balance station, the “Hydrograph” model
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BBEJIEHHE

DopMupoBaHKe CTOKA PEK B 30HE PACIIPOCTPa-
HEHMS MepP3JI0Thl 06ajaeT PsAgoM 0coOeHHOCTEN,
00yCJIOBJIEHHBIX IMHAMUKON €€ Ce30HHOTO OTTanBa-
Hust [ Woo et al., 2008]. Tak, npoiecchl (hpUIbTPALUN
BOJIbI B Mep3Jible TPYHTBI, (GOPMUPOBAHUSI MEP3JIOT-
HOT'O BOJIOYII0pa, BOJ00OMEHA MEK /LY II0BEPXHOCTHbI-
MU U TO/I3EMHBIMY BOJIaMU, CE30HHOTO Tiepepaciipe-
JIeJIEHWST CTOKA 32 CUYET 3aMepP3aHusl B TIOYBOTPYHTAX
JKUJKNAX OCAJIKOB WJIW TAJION BOJIBI 3aBUCSIT OT TETLIO-
BOTO bOastaHca Mep3Jbix opo/ [Jebedesa, Cemenosa,
2012].

Jluist yueTa yKasaHHbBIX 0COOGEHHOCTEN HEOOXOI1-
MO BKJIIOUHUTH B MOJieJIN (DOPMHUPOBAHUS CTOKA aJIT0-
PUTMBI pacyeTa AMHAMUKNA (POPMUPOBAHUS CE30HHO-
tasioro cjos (CTC) ¢ menpbio nCmoib30BaHus UX B
GacceliHax PeK 30HbI MHOTOJIETHE MEP3JIOTHL

Meroasl pacuyera TIyOUHBI IPOTAMBAHMI—IIPO-
Mep3aHust Oe3 yueTa JABUKEeHUs BOJbI B 1ouBe | Coc-
noecxutl, 2006; Marescxuii-Manesuu u dp., 2007], ¢
TOYKH 3PEHUS] aBTOPOB, He IPUMEHUMBI B 3ajla4ax
THJIPOJIOTUYECKOTO MOJIETUPOBAHNSI.

Cunenys kuaccuduranuu, npeayoxXeHHON
I0. Yxanom [ Zhang et al., 2008], cyiiecTBytoriue Me-
TOJBI pacuyera rayOHHBI IPOTAMBAHKA [OAPa31eIs-
I0TCST Ha AMITUPUYECKUE, TOJTYIMITUPUIECKUE U THC-
JIEHHBIE.

K smMmmpuyecknmM MeTo/IaM MOKHO OTHECTH, Ha-
puMep, pacyeT rryOruHbI IPOTarBaHUs, IIPOIOPIIHO-
HaJIbHOU (DYHKIIMK KBA[PATHOTO KOPHS OT BPEMEHH C
MOMEHTA TTOJTHOTO CXO/Ia CHETa, MPUHSITHIN B TAKUX
TUAPOJIOTHUECKUX MOJIeIsiX, Kak TopoFlow [Schramm
et al., 20071 w ARHYTHM [Zhang et al., 2000]. Tlo-
JTOGHBIE METOBI HE YUUTHIBAIOT (DUBMIECKUX CBONCTB
MTOYBEHHOTO MTPOMUIIS, TIPEATITECTBYIONIUX 1 TEKYTITUX
YCJIOBUI TIPOMEP3aHUst U YBIKHEHUS U TPEOYIOT Ka-
JIMOPOBKMU.

K mosyaMmupuueckuM moixoaM OTHOCSITCS Me-
TO/IbI TEIIOBOro basanca. IToTok Teria Mesxy 1mod-
BEHHBIMU TOPU30HTAMHU TPUHUMAETCST TIPOTIOPIINO-
HaJIbHBIM PA3HOCTU MX TEMTIEPATYP U KOADDUIIUEHTY
TertonpoBoiHocTH. OCHOBHOE BHUMAaHUE y/IEJISIeTCST
METOJIaM pacueTa TeMIIEPaTyPhl TOBEPXHOCTH TTOUBHI,
B KOTOPBIX YUNUTBIBAETCS TIPUXO/L ITTTHHO- U KOPOTKO-
BOJIHOBO# COJTHEUHOU pasnaiuu, aabbeao moBepX-
HOCTH U T. 1. /[J151 yueTa riepeMeHHbIX COCTOSTHUI 104~
BBl BBOJISITCS OMITUPUYECKIE 3aBUCUMOCTU KO-
IIMEHTOB TETIJIOTTPOBOTHOCTU BJIKHOM (TTpOMeP3IIeit
MTOYBBI) OT TAKOBBIX BEJIMYUH B CYXOM HEHACHIIIEH-
nom cocrostauu. E.M. Iyces u O.H. Haconosa [2010]
B paMKax MOJEJIN MOJCTUNANINEH MOBEPXHOCTH
SWAP (Soil — Water — Atmosphere — Plants) paspa-
6oTaNK TMOAX0/ K PEIIeHUI0 YPaBHEHUSs TEILJIONPO-
BOJIHOCTH JIJIsT TPOMEP3AI0TIeli /0TTanBatoleil OYBbI
Ha OCHOBE METOJIa MHTErPajIbHOrO TEILJIOBOro Oajianca
€ YYeTOM JAMHAMWKHU BJIard B IPOdUIe, IpOTECTUPO-
BaB ero Ha JaHHbIX KoabIMCKON BOIHO-OaIaHCOBOM
craniun (KBBC). OcHOBHBIM NpensITCTBUEM JIJIST
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HCIOJIb30BAHUS TIPEJIOKEHHOTO METO/Ia B 30HE MHO-
TOJIETHEH MEP3JIOThI ABJSETCS HEOOXOANMOCTD Ka-
JIUOPOBKY OOJIBIIOTO YKCTIA TTAPAMETPOB MOJIEIN U
ITUPOKUH CIIEKTP BXOIHOU METEOPOJIOTUICCKON NH-
dopmannu, HeoH6XOMMOT JIJIsT pacdyeTa COCTaBIISIO-
MIUX TEIJIOBOrO OajlaHca MOBEPXHOCTH TTOUYBEHHO-
PaCTUTENBHOTO ITOKPOBA.

K umcieHHBIM MeTOIaM pacuera TyOuH IpoTan-
BaHUS TPYHTA OTHOCSATCS PEIICHUS OJHOMEPHOTO
YPaBHEHUS TETIOTIPOBOIHOCTU METOZOM KOHEUHBIX
pasHoCTell NN KOHEYHBIX a7eMeHTOB [ Cocnosckuil,
2006; Apacanos u op., 2007; Manesckuii-Manesuu u
op., 2007; Ilasnosa u dp., 2007]. JI.C. KyumeHT ¢
co0aBT. [2000] ncoab30BaAIN YUCICHHBIE METO/IBI Pe-
IIeHus YpaBHEHUS TEIJIONPOBOIHOCTH [IJIsI pacueTa
rJIyOUHBI TPOTaNBAHS Ha OJTHOM M3 MEP3JIOTOMEPOB
Ha tepputopun KBBC (npennonoxurenpro Ne 12)
B PaMKax 3aJ[auu MOjIeJIMpoBanus ctoka. Hemocrar-
KOM TIPEJITTO;KEHHOTO TTO/IX0/IA SIBJISIETCS NMTHOPHPOBA-
HHe MPOCTPAHCTBEHHON HEOJHOPOAHOCTHU CBOUCTB
MOYB U PACTUTETBHOCTH Ha Bogocbope. Taxk, mpu pac-
gyeTax cTOKa Ha BopocHope p. KombiMbr mromansio
99 400 kM2 mapaMeTpbl MOYBEHHO-PACTUTEIHHOTO
MMOKPOBA TPUHUMAJNCH TIOCTOSTHHBIMU.

Bo MHOrux 3apy0eKHBIX MOJIENSIX YPaBHEHUE
TETJIONPOBOTHOCTH TPUMEHSIETCSI COBMECTHO C YPaB-
HenueM auddysun Biraru (Puuapca) 17s onucaHus
JIUHAMUKK Biaru B mouse. P. Jlankepc ¢ coast. [ Dan-
kers et al., 2011] B Momeu TOACTUIAIOIIEH TTOBEPX-
Hoctu JULES ncnosb3yioT unciennoe pereHue 1ByX
VIIOMSIHYThIX YPaBHEHUIT B sTueiike PACUETHON CeTKH
0,5 x 0,5°. CpaBHeHI€e pe3yJ/IbTaTOB pacyeTa ¢ HabJo-
JICHUAMU Ha MeTeoCTaHIMsAX Poccnm mokasamo, 4To
JlasKe CPETHETOIOBbIe U3MepPEHHbIE 1 PACCUNTAHHBIE
TeMIIepPaTyphl MOUYBbHI Ha TryOnHax ot 0 710 3 M UMeroT
3HAYUTEbHbIE PACXOKIEHIS, YTO TOBOPUT O HETIPU-
MEHUMOCTH TPYOOTO MPOCTPAHCTBEHHOTO pa3perie-
HUS JITTT QIeKBATHOTO OTIMCAHS TTPOIECCOB CE30HHO-
ro nepexojia remmneparypsl rpyaTa yepes 0 °C, oco-
GeHHo B 3a/1a4e THAPOTOTHIECKOTO MOIETHPOBAHIS.

B rugponoruueckoii mogenu “I'EOTon” [ Rigon et
al., 2006] perraercst ofHOMEPHOE YPaBHEHHE TETLIO-
MTPOBO/IHOCTH COBMECTHO € TPEXMEPHBIM YPaBHEHUEM
Puuap/ca mpu mpocTpanCcTBEHHOM Pa3perieHnu pac-
YeTHOI CeTKH OT eINHUIL IO IECSITKOB METPOB BO Bpe-
MEHHOM WHTEpPBaJe OT MUHYT /10 YacoB. Mogeanpo-
BaHue IUHAMUKH TEIJIa U BJATU B TPYHTE HA TePPH-
TOPUH CPEAHUX 1 OOJBIINX GACCEHHOB C TTOMOIIIBIO
3TOTO MeTO/Ia TPeOyeT 3HAUMTETbHBIX 3aTPAT BBIUIC-
JINTEJTbHBIX MOITHOCTEN Ja’ke PU HAJTUYHIH COBPE-
MEHHOTO KOMIIBIOTEPHOTO 060pymoBanus. Kpome
TOT'0, UCTIOJIb30BAHIE JAKe TOCTATOYHO MEJIKOTO IIPO-
CTPAHCTBEHHOTO Pa3pelieHns He TI03BOJISIET ONNCaTh
M3MEHYUBBIN 110 TEPPUTOPUU TIPOIECC TPOTAUBAHUS
IPYHTa € HEOOXOAMMON TOYHOCTHIO, O €M TOBOPUT
CpaBHEHWE pacrpeiesieHUil 0CPeTHEHHBIX 32 HEJeTI0
PACCYNUTAHHBIX U M3MEPEHHBIX TJIYOUH POTANBAHUS
Ha MasioM Bojtocbope B Kanaze, mpusesentoe B pabo-
te |Endrizzi et al., 2011].
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ANBTEpPHATUBHBIM BapUAaHTOM OCPEIHEHUIO
CBOWCTB TOACTHUIAIONIEH TOBEPXHOCTH B TIpeerax
PACUETHOI STUEHKH, TPUBOJISIIIEMY K UCKAKEHUIO UJTH
UTHOPUPOBAHWIO OTIPEEIEHHBIX (haKTOPOB, SIBJISIETCST
HCTIOJIb30BaHNE TaK Ha3bIBAEMON Perpe3eHTaTuBHON
TOYKU JIJIST 3a/JaHHON TeppuUTOpum. B Kaxkmoi pemnpe-
3€HTATUBHON TOUKE pacyeTa UCIOJb3YIOTCS TOUed-
Hble, a He OCPeJIHeHHbIe CBOMCTBA MO/CTUIAIONEH
moBepxHoOCTH [ Bunozpados, 1988]. Takast Touka Mo-
KeT OBITh OTHECEHA K XapPaKTePHOMY CKJIOHY WJIU
smauamadTy. PernpeseHTaTHBHBIMU TOYKAMU B IAHHOM
WCCeJOBAHUY BBICTYIHUJIN CEMb MEP3JIOTOMEPOB
KBBC.

[espto HACTOSIIETO UCCAETOBAHUS CTAJMN aHa-
JIN3 U MOJIeJINPOBaHUeE TIPOIeccoB (hOPMUPOBAHUSA
JIESITETHHOTO CJIOST B YCJIOBUSIX PA3JTMUHBIX JaH/Tadh-
TOB, TOPHOTO pesibedha 1 TOBCEMECTHOTO PaCIIpOCTpa-
HeHUs Mep3JioThl, XxapakTepHbix /71t KBBC. B 3amaun
PabOThI BXOANIIN aHAJTU3 BOJTHOTO U TEILIIOBOTO PEKMU-
Ma CKJIOHOB, TIOKPBITHIX PA3JUUHBIMU THITAMHU T10Y-
BEHHO-PACTUTENBHBIX KOMILIEKCOB, OI€HKA TTapaMeT-
POB TUPOJOTUUECKON MOIEIN U MOJEJUPOBAHUE
(hopMuUpOBaHUS IESTETBLHOTO CJIOSI HA CEMU MEP3JIO-
TOMEpax, MPEeACTABJSIONINX KOHTPACTHDIE YCJIOBUS
PEUHBIX JIOJINH, Boopa3iesnioB u ckaonoB KBBC.

[Tpu MoeaMpoBaHUY UCTIOJIB30BAJICS METOJ
pacuera IMHAMWKH TETLJIa B TIOYBE, MHTETPUPOBAHHbIi
B IHIPOJIOTHYECKYT0 Mojiesib “Tupporpad” [ Bunoepa-
dos, 1988; Vinogradov et al., 2011; Semenova et al.,
2013]. Mopesnb onuchIBaeT BCe MPOIECChl HA3EMHOTO
IUAPOJOTHYECKOrO LUKIA U MOKET ObITh UCIIOJIb30-
BaHa JIJIsT pacyeTa XapaKTePUCTUK CTOKa B bacceitHax
PEK CEBEPHBIX MUPOT. MOIesIb BKIIOYAET aJTOPUTMBI
pacueTa JMHAMWKHY BJIATH U TETJIA B TOYBEHHOM TIPO-
(use B ssBHOM Bue. [Tapamerpamu Mozen SIBISIIOT-
csI U3MepsieMble CBOMCTBA MMOYBBI U PACTUTETHHOCTH,
KOTOpbIEe MOTYT ObITh HazHaYeHbI UCXOsI U3 UHDOP-
MAaIiU O TOYBEHHO-PACTUTEILHOM TTOKpOBe. OIHO U3
npeumyiecTs moaenan “I'maporpad” coctout B mc-
MOJTh30BAHUM B KAUeCTBE BXOIHOUN WHMOPMAITUH OT-
PAaHUYEHHOTO YHMCJIa METEOPOJOTHUYECKUX TIePeMeH-
HBIX (TeMIlepaTypa U BIAKHOCTb BO3/IyXa, OCATKN),
YTO TTO3BOJISIET TPUMEHSATD €€ Ha MaJOU3YUEeHHBIX
GacceliHax.

OcHnoBa peasnnzoBanHoro B Mojiesin “I'uaporpad”
Terou3nyeckoro 6joka — ajarebpandeckoe pelie-
HUe YIPONeHHOHN cucteMbl auddepeHnaabHbIX
ypaBHEHUH TETLJIONPOBOIHOCTH JIJIsl TOYBEHHOTO TIPO-
(ung. B pacueTHOl cxemMe TPOCTPAHCTBEHHBIN IITar
3aMeHsIeTCs MHTEPBAJIOM OCPETHEHUS 110 TIPOCTPaH-
CTBY ¥ BMECTO HEMPEPHIBHOTO MPOGDUIIST TEMIIEPATy-
PBI pacCCMaTPUBAETCST CTyTIEHYaTast THCTOTPaMMa pac-
npesieJIeHust TeMIepaTypbl TOYBEHHOTO MTPOMUIIS 1O
ray6une. Kak u Bce dpusnueckue XxapakTepUCTUKU
pacUeTHBIX CJIOEB, TEMITEPATYPa TMTOUBBI MOCTOSTHHA B
J060i1 TOYKE CJI0S ¥ CKa4KOOOPa3HO U3MEHSIeTCs Ha
rpanuiie cyioeB. KoHientyaabHast MoJiesib Teronepe-

Hoca B cucTteMe “aTMochepa—cHer—mouBa” npu HaJIM-
yuu (Ha3oBbIX TEPEXO/IOB UBJI0KEHA B IIPE/IIIECTBYIO-
meit cratbe 10.B. Bunorpanosa n ap. [2075].

AP PEKTUBHOCTD TPEAIOKEHHOTO MeToa Oyner
MIPOZIEMOHCTPUPOBAaHA HA OCHOBE JIAHHBIX U3MEPEHUIT
CeMU Mep3JI0TOMEPOB Ha Tepputopun KosabiMCKOi
BOJHO-0A/IAHCOBON CTAHIIVM.

YCJIOBUS ®OPMUPOBAHUSA
CE30HHOTAJIOTO CJ0S HA KOJIBIMCKOI
BO/JHO-BAJIAHCOBO¥ CTAHIIUU

KousbiMckast BopHo-6amancoBas craniust (T10-
mazap 22 km?) pacnonaraerca na Cesepo-Bocroke
Poccuu B 6acceiine p. Kyory, mpasoro mpurtoka p. Ko-
JIBIMBI, B BepXHeii yacTu ee bacceitna. CtaHIs sSBJis-
€TCsT YHUKAJIbHBIM 9KCIIEPUMEHTABHBIM BOJIOCOOPOM
0 06beMy U MPOIOJIKUTETbHOCTH HAKOTLIEHHBIX
JIAHHBIX B YCJOBUSAX TOPHBIX JaHATIA(TOB U MOBCeE-
MECTHOTO PAcIPOCTPaHEHNSI MHOTOJIETHEH MEP3JIOTHI
(puc. 1).

AGCOJIOTHBIE BBICOTHI CTAHI[UK BADbUPYIOTCS OT
830 1o 1600 M, a yKJIOH CKJIOHOB MOJKET JJOCTUTATh
40°. CpenHeroyioBasi TeMIepaTypa Ha OCHOBHOI Me-
teorsotmaake Huxnasg 3a 19481995 rr. coctaBiger
—11,4 °C [ Cywanckuii, 2002], a KoTU4eCTBO OCAIKOB
Ha TeppuTtopuu cranuuu Bapeupyercs ot 290 mo
460 mm (1959-1990 rr.) B 3aBUCKUMOCTHU OT BBICOTBI 1
OPUEHTAINN CKJIOHOB.

C 1948 r. na KBBC npoBoauics mupokuii
CIIEKTP CIENWAJbHBIX THIPOMETEOPOTOTUICCKIX
HaOJTIO/IEH NI, B TOM YHCJIe 32 TIyOMHON MTPOTaNBaHMS
u mpoMepsanust [ Mamepuano..., 1959—1991]. Tny6u-
Ha MpoTanBaHus (HUKCUPOBAIACH MEP3JIOTOMEPOM
koucTpykiuu [lanununa [[OCT.., 1987].

Tu1b! TOYBBI U PACTUTENIBHOCTH, & TAK)KE TOIIO-
rpacduyeckre XapaKTepUCTUKY CKJIOHOB OTIPEEISIOT
IIPOTEKaHKE TIPOIECCOB MPOTANBAHMS HA CTAHIIUH.

HecMmotps Ha Mastyio mionajib TeppuTOPUH, pac-
TUTETBHBIN 1 TouBeHHBIH TokpoB KBBC 3HaunTess-
HO U3MEHSIETCS B 3aBUCUMOCTH OT BBICOTBI, OPUEHTA-
1K U YKJIOHA CKJIOHA. KaMeHHbIe OChITU U TYH/IPHI,
MTOKPBIBAIOIINE BEPXHUE YaCTU CKIIOHOB U BOJIOPa3/ie-
JIbL, 3aHUMAIOT 35 % Teppuropun. Ha kexpoBsrii cTia-
HUK F0KHBIX CKJIOHOB MMPUXOANUTCS 0KOJI0 26 % Tep-
pUTOPUU CTAHIINU. JIMCTBEHHUYIHBIE PEKOJIECHS Ce-
BEPHBIX CKJIOHOB U Jieca B JIOJIMHAX PYUYbEB C TYCTBIM
MOXOBO-JIMIIANHIUKOBBIM IIOKPOBOM 3aHUMAIOT OK0JIO
12 u 27 % coorBercTBeHHO [[ly2aues, 2002].

Pexum popmupoBanus edTesbHOrO €05 Ha
tepputopun KBBC ycioBHO MOXHO pa3jiesiuTh Ha
TPHU OCHOBHBIX THTIA.

Ha ckyioHax ceBepHOIi 9KCIMO3UIINH € PEIKOJIeCh-
eM 1 charHOBO-JIMIIAHRHUKOBOM PACTUTEIBHOCTHIO 1
B JIOJINHAX PYYbEB, T/I€ PACITPOCTPAHEHBI 3a00I0UEH-
HBIE Jieca, Cpasy MocJie CHETOTasTHUS BECHOU Tasas
BO/Ia CTEKAET MO TTOBEPXHOCTH Mep3Jioii mouysbl. He-
GoJIbIIIast ee YacTh B 9TOT MEPUOJ] TPOHUKAET B ITOPHI
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Puc. 1. Cxema KoJbIMCKO# BOJHO-0a1aHCOBOM CTaHIMK U €€ MECTOII0JI0KeHue Ha Kapre Poccuu.

1 — Mep3oToMep; 2 — METEOPOJIOTHYECKAst TIIOIA/IKA; 3 — TOPU30HTAIb; 4 — pydeil.

MEP3JI0ro TPYHTA, 3aMeP3aeT TaM U 3aTeM BHOBb Iie-
PEXOUT B JKUAKYIO a3y 10 Mepe MPOTAUBAHUS JIesi-
TenbHOTO cyiosl. CharHoBoO-TUMTATHIKOBBIN HATIOU-
BEHHBII TOKPOB SIBJISIETCS XOPOIIUM TeIJIOU30JITO-
pom, noaTomy raybuna nporanBaHus Manaa (10
0,5-0,7 M), a MEpP3JIBII TOPU3OHT JIBAUCTHIA 1 TJI0X0
npoBoAUT BJary [Boapunues, 1988]. Jlernee ortansa-
HUE JIBIUCTOTO TPYHTA 0OGECIIEUHBAET YBIAKHEHHOCTD
MXOB HE3ABUCUMO OT OCA[KOB.

Ha Bomopasmenax u B BEpXHUX YACTSIX CKJIOHOB
B IIpe/iesiax PacpoCTpaHeH s KAMEHHBIX OCBITIEH Be-
CEHHUE TaJble BOJbI CBOOOHO TIPOHUKAIOT B MEP3-
JIBIII TPYHT, M HAKOTIJIEHHbIE B HEM “3amachl XoJ0/1a”
MPAKTUYECKU MOJHOCTHIO PACXOAYIOTCST Ha 00paso-
BaHWe JIbJla, 3aHIMAOIIET0 HeGOIBIIYO 00 T0-
poBoro npoctpancTBa. [To mpuGINKEHHBIM pacye-
tam T.B. Bannekunoii [2003], MakcMMaJIbHO BO3MOK-
HAsT JIBAUCTOCTD JOCTUTAET 3 %, YTO IIPU TIOPUCTOCTH
0,35 cocTaBaseT okojso 15 % mpocTpaHCcTBa TOP.
K mosHOMY cX0z1y cHera B CJI0€ OT ITOBEPXHOCTH JI0
MEP3JI0ro BOJI0YTIOpa TeMIIepaTypa OTI0KeHU T 6n3-
Ka K HYJIEBOI, U OHU COXPAHSIOT BBICOKYIO ITPOHM-
1aeMocThb. [1o Mepe masbHelero mporpeBanus rpyH-
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Ta Jie[isiHble BKJIIOYEHUs BHITAMBAIOT, CTEKAIOIIAS
BHU3 BOJIa YaCTUYHO (GOPMUPYeET ObICTPBIN TPYHTO-
BBIH CTOK, YACTHYHO (PUKCUPYETCS HA MEP3JIOM BO-
JOyIope ¥ 00pasyer Jiejl, MOJHOCTHIO 3aHUMAIOTIHIT
nopsl TpyHTa. [7IyOuHa TpOMeEp3aHus Ha MEP3JI0TO-
Mepax dukcupyercs no 1,6—1,8 M. Makcumasibaas
BOZIOY/IEP/KUBAIOTIAST CTIOCOOHOCTD KAMEHHOMN OCBITTH
MaJja, II09TOMY JIeTHe-OCeHHUE OCAIKH CTEKAIOT 110
MEP3JIOTHOMY BOJOYIIOPY C MUHUMAJIbHBIMU M1OTE-
psMu.

CpenmHue 9acTH 0KHBIX CKIOHOB, TOKPBITHIE 3a-
POCJISIMU K€IPOBOTO CTJIAHUKA U THITUYHON JIJIsT TOP-
HOU TYHJIPbI PACTUTENbHOCTHIO, XaPAKTEPUIYIOTCSI
MEePEXO/HBIM PEKUMOM MEK/Y TePBLIM ¥ BTOPBIM
TUTIOM.

PasHoo6pasue mouBeHHO-PACTUTETBHOTO TTOKPO-
Ba B COUYETAHUN C PACUJIEHEHHBIM PebeOM CO3/1AI0T
KOHTPACTHBIE YCIOBUS (DOPMUPOBAHUS I€ATENBHOTO
CJTOSI T CTOKA BOJBI. JKCTIePUMEHTATbHbIE HaGTIOTe-
nust KBBC B nepuon 1948—-1997 rr. npegocrasisiior
YHUKaJIbHBII MaTepuas st paspaboTku u ycoBep-
NIEHCTBOBAHUS METO/IOB MATEMATUYECKOTO OITNCAHUS
3THX IIPOIECCOB.
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MOZJEJINPOBAHME ITPOIIECCOB
IMPOTAUBAHMUA 11 IPOMEP3AHU A
B PASJIMYHDBIX JAHAIIAD®TAX KBBEC

[t MosteTMpoBaHus IPOIECCOB (DOPMUPOBAHMS
JIESITEJILHOTO CJ10st ObLIN BLIOPAHbI CEMb MEP3JI0TOME-
POB, XapaKTEePUIYIONUXCS COYETAHNEM PA3JTUIHBIX
TUIIOB TIOYBBI, PACTUTEILHOCTU U TONOTPa(UIecKux
ycaoBuil. Bei6op KOHKPETHBIX MEP3JIOTOMEPOB 00y -
CJIOBJIEH HAJTMUMEM U KQUeCTBOM JIOCTYITHBIX JAHHBIX.
Caenenus 06 0COOEHHOCTSX CTPOEHUS IIOYBEHHOIO
npoduid 1 pekuMa IpoTauBaHus cOOUPaInuCh U3
BCeX JIOCTYITHBIX UCTOUHUKOB, TAKUX Kak MaTepua-
Jibl Habmogenuit [1959—1991], cratbu [ Bospunuyes,
1988; banyexuna, 2001; Inomos, 2002], dortorpadun,
KapThl.

Bxomnoit nadopmanueil st MOgeIUPOBAHUS
CJIYKWUJIV CYTOUHbBIE 3HAYEHUS TEMIIEPATYPBI, BIAK-
HOCTHU BO3/IyXa U KOJIMYECTBA OCA/IKOB, U3BMEPEHHBIE
Ha MeTeoposornueckoit momaake Hukassa. K ocaz-
KaM ¥ TeMIIepaType BBOJUJINCH TIONPABOYHbIE KOA(D-
(pUIHEHTHI B 3aBUCUMOCTH OT BBICOTHI PACYETHDIX
TOYEK — MeP3JI0TOMEPOB. ATIITPOKCUMAIINS TOJIOBOTO
X0J1a TeMIIEPaTyPHOTO TpajiiieHTa Oblja pacCUUTaHa
10 CPEJIHEMECSTYHBIM JIAHHBIM METEOTLIONan0K Bepx-
usist (1220 m) u Huskasist (850 M), ero 3sHaueHust us-
mensioTest oT —0,5 °C/100 m smetom 10 2,2 °C/100 M
3umoii. [TorpaBounblie KOa(OUIMEHTDI K OCaKaM Ha
MeTeoITomaKe HuKHsist npuHUMaIuch paBHbIMU OT
0,9 no 1,3 oTesbHO /U1 KasK/I0TO MeP3JI0TOMEpPA CO-
rjaacHo cxeme pacripenesienusi ocagkoB Ha KBBC,
paspa6orannoii JI.C. Jlebeaenoii [20712].

MecToroJiokeHe MepP3J0TOMEPOB U METEOPO-
siornueckoii romaaku B npenenax KBBC npencras-
JIeHO Ha puc. 1, onrcanue OCHOBHBIX XapaKTEPUCTUK
npuseseHo B Tadr. 1.

BriGpaHHble MEP3JIOTOMEPbI CTAHIIUN HAXOIATCSI
B ee IIeHTPAJIbHON U 3alaIHON YacTIX Ha BBICOTAX OT

890 o 1315 M. CpesiHre MaKCUMaJIbHbIE TIYOUHBI
rnporanmBanus Ha HUX coctasistioT ot 0,6—0,7 no 1,4—
1,5 M. Mepamoromepst Ne 9 u 11 pacrosaraorcs B
rnpejesiax KaMeHHOU ocbin, Ne 2 — B 30He pacipo-
CTpaHeHMs TOPHBIX TYHAP, Ne 15 — B 1pezeiax JmicT-
BEHHUYHOTO pe/ikosechst. OcTasbHbIe MEP3JIOTOMEDHI
(Ne 3, 17, 19) nHaxonsTcs B JINCTBEHHUYHOM JIECY C
TJIMHUCTO-TOPMAHUCTON TTOYBON U MOXOBO-JIUIIA-
HUKOBBIM HAIIOYBEHHBIM TOKPOBOM.

B pamMkax 3a1auu MOJIETMPOBAHUS BCE MHOTOO0-
pasue ycaoBuil, HabIogaeMoe Ha BhIOPaHHBIX Mep3-
JIOTOMEPAX, MOKHO OIIMCAaTh KOMOMHAIMEH CBONCTB
MTOYBEHHO-PACTUTEIHHOTO TOKPOBA M oporpaduyec-
KUX XapaKTePUCTUK CKJIOHOB, OTIPEESIONINX BEJTH-
YUHY MPUXO/IA MPSMOI COTHEUHOU PaIuaIiiu.

Mep30TOMepPbI ObLITH Pa3OUTHI HA YETHIPE TPYTI-
I1bI, COOTBETCTBYIOINIME OCHOBHBIM THIIAM ITOJCTH-
matonieit moBepxHoctn KBBC: 1) kameHHast OCHITID;
2) TopHasg TYHZpPa U 3apOCJH KEAPOBOTO CTIAHUKA;
3) MOXOBO-JUITANHUKOBOE Pe/IKOJIEChe; 4) JTUCTBEH-
HUYHBIH Jiec. [TouBeHHO-pacTUTEIbHBIE TTAPAMETPHI
MOJIBEPTIIUCH 0OOOIIEHNIO, T. €. HA3HAYATICH TAKUM
00pazoM, 4TOObI AUHAMKIKA AEATEIbHOIO CI0S BCEX
MEeP3JI0TOMEPOB OJTHON T'PYIITIbI OMMCHIBAJIACH €11~
HBIM HA0OPOM 3HAUYEHUN MapaMeTPOB MTOYBBI U Pac-
TUTEJbHOCTH. B pe3sysbrate cucTeMaTU3alnuu u
00001IeHNsT 3HAUCHUI TapaMeTpoB Oblja MPUHSTA
cJeyIonas cxeMaTu3anus MOYBEHHBIX Mpoduiiei
BbIJIEJIEHHBIX TUIIOB MOJICTUJIAIOIEN TOBEPXHOCTH.

Kamennas ocoinw. IIpodunb rpyHTa MMEET 0/{HO-
POJIHOE CTPOEHIUE U CIIOKEH 00JIOMKAMU TIIMHUCTOTO
cJIaHIA PA3HOU KPYITHOCTU. [PYHT XapaKkTepusyercst
HUBKOU BOJOYAEPKUBAOIIEH CITOCOGHOCTBIO, BBICO-
KM K03(hHUInEHTOM GUIBTPAIIUE U CIOCOOHOCTHIO
JIETKO TIPOBOJINTH Terio. Takue cBoiicTBa TPYHTA
00YCJIOBIMBAIOT ITPOIIECC GBICTPOTO U TIIyGOKOTO MPO-
TaWBaHMUS.

Ta6auna 1. MecrTomnosokeHne Ha CKJIOHE, TUIBI II0YB, PACTUTEIbHOCTH
u oporpaduyeckue xapakrepuctuku mepaioromepos KBBC
Ne [Tonoxxenne [Tousa Pacrurenbuoctnb o, Tpaj H M B, rpax Y, %
2 | CennoBuna Mexny | llecuano-ramuucras lopnas tynzapa - 1261 0 15
JIBYMsI COTIKAMU
3 [Oro-zanaznubiit | Inunucro-ropdauucras |JInctBeHHUYHNK, KycThl Kapan-| 200 890 9 15
CKJIOH KOBOH Gepesbl, charHym, siresib
9 Bopopaznen [Tle6enb rIIMHUCTBIX PactutenbHocTh OTCyTCTBYET - 1010 0 0
CJIAHIIEB
11 | Bogmopaszuenbroe |[paHuTHBIE TIBIOBI U IPO-| PacTUTENbHOCTD OTCYTCTBYET 90 1315 3 0
TJ1aTo IYKTBI MX Pa3pyIIeHns
15 | Kpyroii 1oro-Boc- I'minncTorii cnaner Pemxnit m1CTBEHHUYHNK, MOX, 135 952 30 15
TOYHBIIi CKJIOH ¢ cepoil rIIMHOM KeJ[POBbIH CTIAHUK
17 Jlonmna pexu Timunucro-ropdsaunucrag | JIMCTBEHHUYHUK, MOX, TOJLY- 0 914 5 15
OUYHUK
19 | 3anaamno-ceBepo- Cyramnucro-topds- | Penkuii TMCTBEHHUYHWK, STEJb, 335 900 26 30
3ara/{Hbli CKJIOH HUCTast roJlyOUYHUK

[Tpumeuanue. o — OpueHTAIUA CKIOHA; [ — BBICOTA; B — YKJIOH CKJIOHQ; Y — oporpadudecKasi 3aT€HEHHOCTb.
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Puc. 2. CXCMaTl/IBa].II/Iﬂ IMOYBECHHBIX l'[pO(l)PIJIeﬁ AJIAA YEThIPEX BbIAECJIEHHBIX TUIIOB MO CTUJIAIOIIEH MoBEpX-

HOCTH:

@ — KaMeHHasI OCBITTb; 6 — TOPHBIE TYHAPBI 1 3aPOCIIN KEAPOBOTO CTIAHUKA; 8 — PEIKOJIECDST; 2 — JINCTBEHHUYHBIE Jieca; 7 — MOXOBO-
JIMTIAHHAIKOBLIH TTOKPOB; 2 — Topd; 3 — riinHa ¢ 06;T0MKaMHI TIIMHUCTBIX CJAHIEB; 4 — 0OJIOMKH TIIHHICTBIX CJIAHIIEB.

3apocau xedposozo cmaanuxa. IIpoduib rpyHTa
UJICHTHYEH TAKOBOMY B KAMEHHO OCBITIH, 32 HCKJTIO-
YeHUeM TOTO, YTO BEPXHUU CJI0H TTOUBBI IIPe/ICTABII-
eT cob0i MOXOBO-TUIIANHIUKOBBIN 110KpoB. Obmanas
3HAYUTEJIbHBIMU BEJIMYUHAMU TOPUCTOCTH U BOJIO-
yIEepPKUBAIOIIEH CIOCOGHOCTH, BBICOKUM KO9(hUIH-
eHTOM (DUJIBTPAIIUU, OH TaKKe 00eCIednBaeT CUIlb-
HBIA TETIJTON30JISIITUOHHBIN 9(P(EeKT, ITO TPUBOANT K
MEHbIIIeH 10 CPAaBHEHUIO ¢ KAMEHHON OCBITIHIO XapaK-
TEPHOII TIyOHHE TIPOTAMBAHUS.

B nouBeHHOM TIpOdILIE IUCMEEHHUUHO020 PEIKO-
J1eChbsi IO/l BEPXHUM MOXOBO-JIUTIIAWHUKOBBIM CJIOEM B
unTepsae rayoun 10—20 cM HaxoauTest ¢ioil Topda,
XapaKTepU3yONUICs MOBBINIEHHON TOPUCTOCTHIO U
BOJIOYIEPAKUBAIOIIEN CITOCOOHOCTDHIO, HU3KUMU TeTl-
JIOTIPOBOHBIMU cBoticTBaMu. [lox Topdom pacmoma-
raercst 06JIOMOYHBIN MaTepUas IJIMHUCTBIX CIAHIIEB.

B aucmeennuunom necy nom MoxXoBo-JIuiaiiHu-
KOBBIM ITOKPOBOM B MHTepBase ryoun 10—40 cm 3a-
Jleraet cJjioit Topda, /IJiss KOTOPOro XapaKTepHbl Ma-
Jp1it KoadduiueHT GUABTpAITNN, HU3KNE TETIOPO-
BOJIHbIE CBOCTBA, BLICOKHE ITOPUCTOCTD U BOJIOY/IEP-
sKuBaonias crocodHocts. Huske ciios topda 3ajieraer
IJIMHA ¢ 00JIOMKAMU IJIMHUCTBIX CJIaHIIeB.

B mpunsATON cXeMme BBIZIe/IEHBI YeThIpe TUTIA TTOY-
BEHHbBIX CJIOEB, U3 KOTOPHIX KOMIIOHYIOTCST XapaKTep-
HBIe TPODUIN: MOXOBO-JTUITANHUKOBBIN MTOKPOB,
TOpd, rIKHA ¢ 00JIOMKAMU IJIMHUCTHIX CIaHIEB 1 00-
JIOMKU TJWHUCTBIX CJIAHIIEB C MEJTKO3EPHUCTHIM 3a-
nosHuTENEM (puc. 2).

OcHOBHBIM 1 HarboJiee TPYAOEMKIM 9TAIlOM HC-
CJIeJIOBAHUS CTaJIa OIleHKA TUITMYHBIX (DU3NUeCKUX
CBOJICTB TOYBBI, UCITOJB3YEeMBIX B Mojiestn “T'uapo-
rpad” B kauecTBe napamerpos (tabu. 2). I1x snaue-

Tab6nu 7 a 2. 0606I.IJ,CHHI)IC BOZ[HO-(l)I/ISI/I‘{eCKI/Ie M TEIJIOBbIE CBOICTBa YETHIPEX TUIIOB IOYBEHHBIX CJIO€B

Tum moussr p, Kr/m3 € ® k103, M/C Cp L/ (x1-K) | A, Br/(M-K)
MoOX0BO-TUITAITHIUKOBBIN TTOKPOB 500 0,9 0,6 17 1930 0,8
Topd 1720 0,8 0,2-0,4 |0,00085-0,85* 1930 0,8
[iuna ¢ 06J10MKaMy IIIMHUCTBIX CJIAHIIEB 2610 0,55 0,13 0,000 85 840 1,2
OO6JIOMKY [JIMHUCTBIX CJIAHIIEB 2610 0,35 0,07 0,1-1,7 750 1,5

[IpuMedaHue. p— WIOTHOCTD; € — HOPHCTOCTH; ® — MAKCUMAJIbHAST BOJIOY/IEP;KUBAIOIIAST CIIOCOOHOCTD; B — KoadduimeHTt
usnsTpauy; ¢, — y/eabHask TeIJI0eMKOCTb; A — y/IeIbHast TeIJIOIPOBOHOCTb.

* B 3aBUCUMOCTH OT CTETIEHN Pa3/IoKEHU.
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HUS OTIPEIeJISIJIUCH 110 JIUTEPATYPHBIM UCTOYHUKAM
U YTOUHSIJIUCH B XO/I€ MHOTOYMCJIEHHBIX PACUYETHBIX
AKCIIEPUMEHTOB.

Taxk, Temmodusnyeckre cBOMCTBA MOPOI, cJIara-
IOIUX KAMEHUCTBIE OCBIIIM, IPUHATHI 110 paboTaM
B.E. I'moroBa [2002] n T.B. bannexkunoit [2003].
E.JI. Bosipunties [ 7988] ynoMmunaet, 4To0 MaKCUMaJIb-
Hast BOJIOY/ICP/KUBAIOIIAst CIIOCOOHOCTD KPYITHOOOJI0-
MOYHOI KaMeHHOU ocbiiu coctaisgeT 2—20 mm B 1 M.
Tak Kak 6OJIBINAS YaCTh KAMEHHBIX OCBITIEH Ha Tep-
PUTOPUU CTAHIMU 3aHATa 00JOMKAMU IJIMHUCTHIX
CJIAHIIEB C MEJIKO3EPHUCTBIM 3aMOJTHUTEIEM, 3Have-
HUe MaKCUMaJIbHOI BOAOYIeP/KUBAOIIE ClIOCOOHOC-
TH MPUHATO PaBHBIM 7 MM. IIJIOTHOCTD M OPUCTOCTD
MOXOBO-JIMIIARHIKOBOTO TIOKPOBA M TOP(MSAHOTO TO-
PHU30HTA PACCUUTHIBATIMCD 110 TAHHBIM, TPUBEIEHHBIM
B pabore A.B. Bosokurunoit u M.A. Codpponosa
[2008] u ornocstmmes k Gacceiiny p. Huskuss Tyn-
rycKa.

[Tpu MakcuMasIbHO 3aUKCUPOBAHHOI IIyO1He
nporauBanust 1,7 M mpuHsATas B pacuere TJayOuUHA
MMOYBEHHOTO MTPOMUIIST HA BCEX MEP3JIOTOMEPAX COCTA-
Busa 2 M. [Ipodus rpynTa nemuncs uva 20 pacyet-
ubIx caoeB mouBbl (PCII) Tommunoit mo 10 cMm, ans
KayK/IOTO M3 KOTOPBIX OMPE/IeIAINCh 3HAYCHUS TT0Y-
BEHHBIX TTAPaMETPOB.

Amnasoruuno noaxoxay E.M. I'ycesa u O.H. Ha-
conoBoil [2010], B kauecTBe HUKHETO TPAHUYHOTO
YCJIOBUSI UCTTOJIb30BaHa TEMIIEpATypa MOYBbI HA TJIy-
Gute 3,2 M, YCIIOBHO IIPUHSATAs B KAUeCTBE KIMMaTH-
4ecKoii HopMbl. [1o gaHHBIM HAGIIONEHNI Ha METEO-
momaake Huwxwsis B nepuox 1974—1981 rr. paccun-
TaHbl TAPAMETPBI IBYXTaPMOHUYECKON CUHYCOUJIBI,
WCIIOIb30BAHHOM JIJTST alllTPOKCUMAIIIH TOJI0OBOTO XO-
Ia TeMieparypsl [ Bunozpados u dp., 2015]. Ee napa-
MeTpbI coctaBun: cpeanee —3,7 °C, niepBasi u BTopast
dazwr — 197 n 140, mepBas n BTOopas aMnanTy el — 2,9
n0,6°C.

B cootBeTcTBUM C TEM, UTO MOBCEMECTHO HUKE
r1yOMHBI IIPOTAMBAHUS TPYHT CIIEMEHTHPOBAH JIbIOM,
B KaueCTBe HAYAJIbHBIX YCJIOBUI CO/lEPsKaHME JIbJIa B
PCII auxe MaKCHMaJabHOII U3MEPEHHOI I1yOUHbI
MPOTAMBAHUS TPUHUMAJIOCH PABHBIM TOPUCTOCTH.

JluHaMuKa TerIoBOro MoToKa n3 arMochepsl B
MTOYBY OIpeEIeIIeTCS TTapaMeTpaMu MOJIENIH, OTTACHI-
BaIONUMHU PACTUTEJbHBII TTOKPOB. B HUX BXO/AT 3a-
TEHEHHOCTDb [IOYBbI KPOHAMMU Je€PeBbeB U aibOeo0
ganjmadra. PazpuTrie pacTUTENbHOTO TIOKPOBA U €T0
CBOICTB alMPOKCUMUPYETCS Tak Ha3biBaeMON (e-
HOJIOTUYECKON Tpamelnell ¢ TOMOIIBIO YeThIpex de-
HOJIOTUYECKHUX JIAT, TEPBast U3 KOTOPBIX COOTBETCTBY-
€T HavyaJy BereTalruu, MOCJAeHsIs — ee OKOHYAHUIO,
a BTOpAast U TPEThsT — HAUYaJy U KOHILY MaKCUMaJbHOM
(hasbl pazBuTHs pactuTebHOCTH [ Bunoepados, 1988).

HauanbHbIMU YCITOBUSIME JIJIST PACYETOB CITYKH-
JIA 3HAYEHUS TEMIIEPATYPBI U BJAKHOCTH (JIBIUCTOC-
TH) KQKJIOTO CJIOSI TIOYBbI Ha TIEPBBI IEHDb ITepro/ia
mozeupoBanust — 1 staBapst 1950 r. Onu 3agaBanch

COTJIACHO NMeloIelics nH(pOpMaIi O TUTTHIHOM CO-
CTOSHWY TIOYBBI Ha HAYaso sHBaps. Temiepatypa
npuanMazachk papaoit —1 °C B kaskaom ciioe. Jlo Tiry-
OWHDBI JIETHETO TIPOTANBAHUSI COJIEPIKAHME JIbjla Ha-
3HAYAJI0Ch PABHBIM MaKCUMAaJIbHOW BOJOYIEPKU-
BaIoTeN CIOCOGHOCTH CJI0sT, a HUKEe — PABHBIM TIO-
pUCTOCTH (COTIACHO CBEIEHUSIM, YTO TIOBCEMECTHO
HIUKe JIesITeJIbHOTO CJIOS TPYHT CIleMEHTHPOBAH
abnoM [ banuexuna, 2001]).

PE3VYJIBTATbI MOJAEJINPOBAHMA

Pacuer riyOuH TPOTAUBAHUS U TIPOMEP3AHUS
MIPOM3BOJIUJICST JIJISI CEMU MEP3JI0TOMEPOB, Pacroa-
TaloIIUXCsT HA PA3HBIX TUTIAX MTOCTUIIAIONIEN TOBEPX-
Hoctu i HenpepbiBuoro nepuoga 1950—-1990 rr. ¢
CYTOYHBIM PacueTHBIM MHTEPBAJIOM BPEMEHN.

Ha puc. 3 mpeacTaBieHsl paccInTaHHbIE U I3Me-
peHHbIe TIyOUHBI TPOTAUBAHUS HA TPEX TUITUYHBIX
MmepaaoTomepax: Ne 11 (kamemnnas oceinb), Ne 15
(penxoneche), Ne 19 (nucTBenHUYHBIN Jiec). B Tabu. 3
MIPUBE/ICHBI CTATUCTHYECKIE PE3YJTBTAThl CPABHEHUS
PACCYMTAHHBIX U U3MEPEHHBIX CYTOUHBIX TJIYOUH
MIPOTANBAHUS W TPOMEP3AHUS.

MakcuMabHble pacCUUTaHHbBIE TTYOMHBI TPOTA-
nBanus coctasuiu ot 0,67 M (mepamotomep Ne 19,
JsucTBeHHNYHMK) 10 1,57 M (MepaiaoTomep Ne 9, ka-
MeHHas OCBITIb), X u3Mepennblie 3navenns — 0,60 n
1,52 M cooTBeTcTBeHHO. Hambombinee oTKIOHCHUE
MEXK/y CPEeTHEMHOTOJIETHEN MaKCUMaJbHOU M3Me-
PEHHON U PaCCYNUTAHHON TIYOUHAME TIPOTAMBAHUSI
coctasaiget 0,13 m nig mepanoromepa Ne 2. Ha oc-
TaJbHBIX Mep3J0TOMepax oHO He npesbrmaeT 0,08 M.
Cpefree abCOMOTHOE OTKIIOHEHHE PACCYUTAHHBIX 1
U3MEPEHHBIX CYTOUHBIX TJYOUH BeCEHHE-JTETHETO
nporanBanus cocrasisgeT ot 0,08 mo 0,16 M (Mepaiio-
tomepbl Ne 3, 15). TouHocTh pacueTa riyOUH OCeHHe-
ro IPOMEP3aHUs HECKOJIBKO HUKe — aOCOIOTHOE OT-
KyoHeHue jexkut B auamnasone ot 0,10 1o 0,33 M.

O6a Mep3I0TOMEpa, PACIOIOKEHHbIE B KAMEH-
Holt oceimu (Ne 9, 11), xapakTepusyIoTcs MOJTOKN-
TEJHHBIM OTKJOHEHWEM PACCUMTAHHBIX 3HAUYECHUI
MPOTAUBAHUS OT U3MEPEHHBIX. ITO TOBOPUT O TOM,
YTO MOJIENTb HECKOJIBKO TIPEYMEHBIIAET TIyOUHY MPO-
tanBanus. Ha Mep3smoTomMepax JIMCTBEHHUYHOTO Jieca
(Ne 3, 17, 19), roproit Tyaapsl (Ne 2) u pesrkosiechst
(Ne 15) nabJtio1aeTcst IPOTUBOTIOIOKHAS CUTYAIINST —
OTPUIIATEJNbHOE OTKJIOHEHNE PACCUNTAHHBIX U H3Me-
PEHHBIX 3HAYCHUH, T. €. UMEETCS TCHIECHIINS MOJICIIH
K HeOOJIBIIOMY 3aBBINIEHUIO TJIyOUH MTPOTAaUBAHUSL.
Yo KacaeTcs pacueTa OCEHHETO ITPOMeP3aHusl, TO Ha
BCEX MeP3JI0TOMePaX, KpOMe BTOPOT0, PACCUUTAHHbBIE
3HAUEHUS B CPETHEM MEHBITIE UBMEPEHHBIX, T. €. TIPO-
UCXOIUT MOJIETTHHOE 3aTTa3/IbiBAHUE TIPOIECCOB MPO-
Mep3aHuUs.

Ha puc. 4 nokasan X071 OTKJIOHEHUI pacCYUTaH-
HBIX 3HAUCHUN TTyOWHBI TPOTAUBAHUS TPYHTA OT U3-
MepeHHBIX Ha Mep3aoTomepax Ne 11 3a 1964—-1966 1.
1 Ne 19 3a 1984—1986 rr. MoXHO OTMETUTH, UYTO OT-

41



J.C.JIEBE/IEBA U JIP.

a
Oﬁ
| N
-0,25 1
2 1 A
£ -0,50-
I 4
3 ]
S 1 A
£ -0,75 -
g ]
© 4 A
Z 1,004
O ]
>
= ]
-1,25 1
~1,50 1 XA
6
Oﬁ
4 ’k
] A
-0,25 - n
J A Al
E 4
£ 0,50 A
s 4
£ -0,751 A
Q
[ 4
© 4
é -1,00 -
> 1 A
S ] -
1,25 A\
| n
] A
~1,50 1
8
= 0
m' .
s 4
I
z 1
@ 0,25
s 1
= 4
@]
% .
= -0,501
I
S 4
\g i
g -0,75

01.1984 07.1984 01.1985

07.1985
Jata

01.1986 07.1986 01.1987

Puc. 3. Paccuurannasi 1 u3MepeHHas IlyOuHa POTAUBAHUS JIJISI MEP3TIOTOMEPOBR:

a — Ne 11 (kamennas ocbinib); 6 — Ne 15 (penkonecne); 6 — Ne 19 (JiucTBEHHUYHBIHN J1ec).

KJIOHEHUS J7ist 000MX MEP3JI0TOMEPOB HETIOCTOS HHbI
B Teuenue rojia. /lns mepsnoromepa Ne 19 paccunran-
Hble 3HAYEHUST TIYOUHBI TIPOTANBAHS MEHbIIIE H3Me-
PEHHBIX B HavaJje Mepruojia IpoTanBaHus (OTKJIOHE-
HIE TOJIOXKUTEIbHOE, PACCINTAHHOE NTPOTANBAHIIE
3aIa3/[bIBAET) U HEMHOTO OOJIBINE M3MEPEHHBIX JIETOM
u ocenbio (OTKIOHEHUE oTpuliaresbioe). OTKIOHE-
HUS PACCYUTAHHBIX U M3MEPEHHBIX TIyOUH MTPOTAu-
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BaHust Ha Mep3ygoromepe Ne 11 (kameHHAsT OCHITIb)
UMEIOT TPENMYIIIECTBEHHO MOJIOKUTEIbHbIE 3HAYe-
HUS B TeYeHNE BCETo rojia. ITO 03HAYAET, YTO PACCUH-
TaHHBIE BEJTMYUHBI TIPOTAWMBAHUS B KAMEHHON OCBITIN
B TEUEHHUE BCETO TEIJIOTO Ce30HA HEMHOTO HIDKE N3-
MepeHrHbix. Hebobimoe 3ammasibiBanue Havyasia mpo-
TanBaHUs B 06OUX CIyYasx MOKET OBITh CBSI3aHO C
HECKOJIbKO HoJiee TIO3/IHUM CTauBaHHeM CHera 110 pe-



PACYET IZIYBUHDBI CE30HHOTAJIOIO CJIOA B YCIIOBUAX PASJIMYHDBIX JIAH/AIIADTOB

Ta6anuma 3.

Cratucruyeckue P€3yabTaThl CPAaBHEHUS PACCUUTAHHBIX U H3MEPEHHBIX CYTOYHBIX I‘JIy6I/IH

NMPOTAaMBAaHUS U IPOMEP3aHUs TPYHTA

Becenne-snernee nporanBanue Ocennee mpomMepaanue
Ne | Hg, H.,. [Tepuog pacuera
A CKO N A A CKO N A
2 | -1,28 | —1,41 | 0,12 0,16 299 | -0,10 | 0,24 0,38 92 -0,06 1954-1966
3 | 081 | -0,80 | 0,08 0,11 167 | -0,05 | 0,27 0,49 64 0,05 | 1955-1963 (ucki. 1958, 1959)
9 | 1,52 | -1,57 | 0,13 0,19 210 0,03 0,23 0,25 38 0,23 1960-1966
11 | 1,44 | 1,40 | 0,12 0,20 276 0,10 0,33 0,39 93 0,33 1956-1965
15 | -1,36 | -1,37 | 0,16 0,29 174 | -0,07 | 0,31 0,44 40 0,20 1960—-1966
17 | =0,72 | -0,73 | 0,12 0,16 790 | -0,08 | 0,15 0,19 219 0,14 | 1964-1990 (ucku. 1965, 1970)
19 | 0,60 | -0,67 | 0,11 0,13 408 | —0,08 | 0,10 0,12 98 0,09 | 1962—1988 (ucki. 1966—1971,
1974-1977, 1979, 1981, 1982)

I[Ipumeuanue Hy, — cpeHeMHOrOJNETHsISI MAKCUMATbHAST U3MePEHHast TIyOuHa mpoTanBamusi, M; H,
JIETHSS MaKCHMaIbHast paccynTantas rryomnna nporansanus, M; CKO — cpernekBagpaTiaeckoe OTKIOHEHNME, M; A

— CpeHeMHOro-
— cpenHee

cale

abs

abCoMOTHOE OTKJIOHEeHue, M; A — cpe/iHee OTKJIIOHEHWE PACCYUTAHHOTO OT U3MEPEHHOTO C YYE€TOM 3HaKa, M; N — nimna pana cyTo4d-

HbIX 3HAYEHUIL.
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Puc. 4. Xox orkiaoHenuil (pa3HOCTH) PACCYMTAHHBIX M M3MEPEHHBIX TIyOHH MPOTAUBAHUS TTOYBHI /i Mep-

3JI0TOMEPOB:

a — Ne 11 (kamenHast ochinib); 6 — Ne 19 (JIMcTBEHHIYHBII J1ec).

3yJIbTAaTaM MOJIEJIUPOBAHUS, YEM B PEAJIbHOCTH, N3-32
orcyrerBust B Mozesn “Tuaporpad” 6y10Ka, OnuchiBa-
I01IleTO Tlepepacipe/leieHnsi CHeTa B IBHOM BUJIE.
Paznnune B 3HaKe OTKJIOHEHU pacCUNTAHHBIX U U3-
MEpEHHBIX IJIyOUH IIPOTANBAHK B CEPEIUHE U KOHIIE
TEILJIOrO IIEPUOA CBA3AHO C OCOOEHHOCTSMU MHAMU-
KU TeIjia ¥ BJaru B NPoQuisix BOAOTPOHUIIAEMOI
KaMeHHOH OCBITIN 1 OTOPMOBAHHOI TIOUBHI C BBICOKOM
BOJOYIEPKUBAIOLIEN CIIOCOOHOCTEIO.

BbIBO/1bI

Pesynprarnl B3auMoneiicTBUS TPyHTa, BOJBI 1
JIbJIa B 30HE PACTIPOCTPAHEHISI MHOTOJIETHEH MeP3JI0-
TBI HOCAT KOMILJIEKCHBII XapaKTep U 00J1a/Iaf0T BbICO-
KOl MU3BMEHYMBOCTBIO JIaske Ha HEGOJIBIION TepPUTO-
puu KosbiMckoit BogHO-6a1aHCOBOI CTaHIIUU. JTO
JOKa3bIBaeT HEOOXOAUMOCTH yueTa 0COOeHHOCTEH
ripotteccoB opmupoBanusg CTC B ycioBusx pasany-
HBIX JaHAmapToB P pazpaboTKe METO0B MOJIEIU-
POBaHUS TTPOTIECCOB (POPMUPOBAHUS CTOKA.

Meton pacuera 1UHAMMKHU TeIlJIa B 110YBe, IIPU-
MeHseMbIii B TH/IpoJioTndeckoit mojesn “Tunporpad”,
oKa3aJj cBOIO 3(pHeKTUBHOCTH B 3aj1aue MOJIETUPO-

BaHUs TIyOUH IIPOTAauBaHMA—[IPOMeP3aHus Ha IPU-
Mepe cemu mepaioromepoB KBBC, pacrionaraomnmx-
CsI B YCJIOBUSIX KAMEHHON OCBITIH, PEIKOJIEChST, TOPHO
TYH/IPBI ¥ IUCTBEHHUYHOTO Jieca.

Xopoliree coriacue pacCUNTaHHBIX U U3MeEPEH-
HBIX 3HAYEHU N TIyOUH MPOTAMBAHUSI—IPOMEP3AHIIS
Ha BCeX MEP3JI0TOMEpPax MO3BOJISIET CIeNIaTh BbIBO/,
YTO B I[E€JIOM IIPUHSITAS CXEMATU3AIMST TOUBEHHBIX
npoduieil 1 HaboOp 3HAYEHMIT TAPAMETPOB MOEJIH,
OINCHIBAIOIINX UX CBONCTBA, 3 MEKTUBHBI JIJIsI Pac-
yeTa IUHAMUKHU JeSITeTbHOTO CJI0S B PA3JINYHBIX yC-
snosusix KBBC.

WccenenoBanne mMoKa3amo, 9ToO apaMeTpbl Mojie-
g “Tuaporpad”, OCHOBHBIE 3 KOTOPBIX TIPEICTABIIE-
HBI CBOMCTBAaMU TIOYBEHHO-PACTUTEIHLHOTO MMOKPOBA,
MOTYT ObITh CHCTEMATHU3UPOBAHBI 110 TUIIAM JIAH/-
madTa 1 nepeHeceHsl Ha APyrue 00bEeKThl ¢ aHAJIO-
TUYHBIMU YCTOBUSIMU. ITO /€T OCHOBAHUE TIPeji-
mojarath, 4To Mojenab “Imaporpad” moxer uc-
MI0JTb30BATHCSI B KAYECTBE MHCTPYMEHTA JIJIST OI[EHKH
MIPOUCXOSNINX B HACTOSIIIIEE BPEMST U BOSMOKHBIX B
OyyliieM U3MEHEHUI B KPUOJUTO30HE, B YaCTHOCTU
JMUHAMUKH JIESTETHHOTO CJIOST IO/l BITUSTHUEM N3MeHe-
HUH KJIUMaTa 1 JlaHnadTos.
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WccenenoBanue BbIIoJIHEHO TTPH noiiepskke Poc-
CUICKO-HEMEITKOI J1abopaTOPUu MOPCKUX | MOJISIP-
uoeix uccaemgosannii um. O. HImuara 8 2009-2010 rr.
u ipu punrancoroit nmoaaep;xkke PODU (mpoekT
12-05-31035_mom_a).
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