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Summary

In 2016-2019, the structure of the snow thickness in the northern and central parts of the Kola Peninsula (from
the Barents Sea to the Khibiny Mountains) was studied in tundra, forest-tundra, taiga, high-altitude Arctic and
other landscapes during the periods of maximum recrystallization of the snow (February-April) and initial snow
accumulation (October). 37 borings were made in the snow thicknesses. 399 snow layers of different ages and gen-
esis were examined. In the total, 399 measurements of the density, porosity, structure of snow (size and shape of
ice crystals) and texture (orientation of crystals and pores) of snow layers, 413 measurements of temperature at
the contacts between snow layers, 46 measurements of the temporary resistance of the layer to rupture, 27 mea-
surements of the time resistance to compression, 119 measurements of the resistance of the snow layer to horizon-
tal sounding (with a cross-shaped tip that allows taking into account the anisotropy of the snow layer) were per-
formed. The percentage of crystals of different classes of shapes in the layer was determined. It was found that the
Kola Peninsula has a high rate of evolution of the snow thickness. Even in multi-snow winters (including the land-
scapes of high-altitude Arctic deserts in Khibiny and Monche-tundra) in March, up to 90% of the snow thickness
is made up of snow layers with a columnar and fibrous texture, composed of ice crystals of semi-skeletal and skel-
etal classes of shapes with a diameters of up to 4 mm. These patterns of the evolution are typical for the Arctic and
Subarctic (confirmed by studies on the Yamal Peninsula, in the lower reaches of the Northern Dvina River and in
Karelia). Values of the strength characteristics of the snow layer (time resistance to rupture, resistance to compres-
sion, and to horizontal sounding with regard for the anisotropy of the snow layer texture) are the lower, the higher
the content of crystals in the layer of the highest stages of evolution (skeletal) and the more developed the texture of
the layer. The lowest values of strength characteristics were observed in snow layers with a fibrous texture.
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KitoueBbie cioBa: CmpyKmypa cHexHoli mosuju, mexcmypa cHexXHo20 CJ108, IUMo020-cmpamuzpagduyeckuli KOMNIeKC CHeXH020 NOKpoed,
Konockuii nonyocmpos.

B 2016-2019 rr. uccnepgoBanacb CTPyKTypa, TEKCTypa 1 ¢puU3nyeckne CBONCTBA CHEXHOW TONLLM B CEBEP-
HOW 1 LieHTpanbHOM YacTAx KonbCKOro nonyoCcTpoBa B TYHAPOBbLIX, IECOTYHAPOBbIX, TaéXHbIX, BbICOKO-
FOPHbIX aPKTUYECKMX 1 APYTUX NaHAwadTax B Neproabl HavarbHOrO CHErOHaKoMIeHns (OKTAGPb) 1 MaK-
CUMasbHOW NepeKpucTanIM3aunm cHexxHon Tonwm (bespanb—-anpens). B 37 wypdax 66110 nccnegoaHo
399 CHeXHbIX C/I0EB pa3HOro BO3pacTa. YCTaHOBNEHO, YTO K MapTy A0 90% CHEXKHOWM TOMLWM COCTOUT 13
CHEXHbIX CNOEB CO CTONOYATON M BOJIOKHUCTON TEKCTYPOMN, CNOMKEHHbIX NIeAAHbIMI KpUcTaniamm nony-
CKeJIeTHOro 1 CKeNIeTHOrO K/1acCoB ANAaMeTPOM A0 4 MM.

BgBenenue ro MOKpPOBa, KOTOPbIE 3aBUCST OT €Tro cTpaTuduKa-

LIUU, CTPYKTYPbI U TEKCTYPbI, ONPEACIISIIOT YCIOBUS

CHexHbIl TOKpoB Ha KoJIbcKOM TOJIyOCTPO-  IPOXOAUMOCTHU TEPPUTOPUM TPAHCIIOPTHBIMU CPEl-

B€ — TMOCTOSIHHO AeicTBYOUiA (PakToOp, CUIb- CTBAMU B 3UMHEE BpPeMs, XapaKTePUCTUKU I10JI0-
HO BIUSIOIIMI HA COLMAIbHbIE U SKOHOMUYECKNE BOJbs U YCJIOBUS BOBHMKHOBEHUS HauboJiee pa3py-
npouecchl. Duznyeckue XapakKTepUCTUKUA CHEXHO-  IIIUTEIbHBIX JIABUH. 3HAHUS O CTPOCHMU CHEXKHOM
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TOJIIMA HEOOXOAUMBI AJISI PELIeHUS LEeJ0TO psaa
3a7a4, B YKUCJIE KOTOPbIX:

1) mporHo3 JIaBUH — OIIpeAe/IieHe BpeMEHU I10-
SIBJICHUSI Y1 MOLIHOCTU JIJABUHOOIMACHBIX CHEXHBIX
CJIOEB;

2) pacuéT ImapaMeTpOB ITOJIOBOIBS 1 €ro IIPOT-
HO3 — CKOPOCTb TassHUS CUJIbHO MEPEeKPUCTAIIIN30-
BaHHOM U CUJILHO Pa3pbIXJIEHHOM CHEXHOI TOJILLIU
ropasao BbIlIE, YEM YIUIOTHEHHON CHEXXHOM TOJIIH,
YTO NPUBOAUT K OBICTPOMY CHETOTasiHUIO U CTpe-
MUTEJIbHOMY TTOABEMY YPOBHS BOJIbI, BbI3bIBAST Bbl-
COKUI1, HO OBICTPO MPOXOISIINNI MaBoaoK. JJaHHBIMI
(hakTOp HE YUMTHIBACTCS MPU MPOTHO3€E MOJOBOIbS,
MOATOMY CKOPOCTb MOABEMA YPOBHS BOIbI B I1OJIO-
BOIbE CUJIBHO 3aHIKACTCS WK 3aBhimIaeTcs. OTMme-
TUM, YTO JIJI KQYECTBEHHOIO MPOrHO3a MOJ0BOIbS
3HaHME TOJbKO BOJO3aMaca B CHEXHOM ITOKpPOBe
HEAO0CTaTOYHO;

3) ompenenaeHue YMCIa CHETOIagoB U CYMM
TBEPIBIX OCAAKOB 3a CHEroIlaa B TeX palioHax, Tae
HET METEOPOJOTNYECKUX HAOIIONEHUI, T10 YUCTY
CHEXHBIX CJIO€B B CHEXXHOI TOJIIIE ¥ UX BOTHOMY
SKBUBAJICHTY;

4) IIpOXOAMMOCTD CHEXKHOM LIeIMHBI TPAHCITOPT-
HBIMM CPEACTBAMM, KOTOpPAsi 3aBUCUT HE TOJbKO OT
TOJILLIMHBI CHEXHOTO ITOKPOBA, HO M OT CTEIIEHU €T0
NepeKpUCTAIIN3ALMA: IPU CUJIbHOM MepeKpucTa-
JIM3aLMK CHEXXKHOM TOJIIIM JaXKe JETKMe CHETOXO bl
MPOBAJIMBAIOTCSI B CHET U TEPSIIOT BO3MOXKHOCTb I1e-
penBuratbesi. OMHAKO CTPYKTypa, TEKCTypa U CTpa-
TUUKaALUsI CHEXHOU ToJy Ha KojibckoM T-oBe
MPaKTUIECKN He MCCIea0BaIach (3a UCKIIOUeHUEM
XubuH), 30eCh HUKOTrAA He CO3MaBalllCh M KapThl
CTPOCHUST CHEXKHOM TOJIIIMU.

TTocTaHnoBKa 3a7a4M McCJIeI0BAHUIA

Ha KomnbsckoMm m-oBe cTpaturpadpmdeckue Hao-
JIIONEHUSI B CHEXKHOM TOJIIIE IIPOBOIMIIN C CEPEIM-
HHEI 1930-x romoB B XubuHax llexom mpoTuBoa-
BuHHOM 3amnTH [10 «Anmatut» (OTHen 1aBUHHON
6e3omacHoctT AO «AnaTtut») [1] 1 reorpadude-
ckuM (pakynsreToM MI'Y mmenn M.B. JlomoHOCO-
Ba [2, 3]. OmHako McciaemoBaHNe CTPOCHUS CHEX-
HOM TOJIIIM HAa OCTAJILHOI 9acTH IIOJyOCTpPOBa 10
2016 r. He Benu. OTCyTCTBME TaHHBIX O CTpaTUdU-
KalluM, CTPYKTYpe U TEKCType CHEXHOTO ITOKPO-
Ba HE IT03BOJISIET IPEACTABUTh CTPOSHUE CHEXXHOM
TOJIIIN, OLICHUTDH 3HAYCHMS e€ (PU3NISCKNX XapaK-

TEPUCTUK B pa3Hble MEPUOIbl 3SMMHEro Ce30Ha 1 Mo-
CTPOUTH KapThl CHEXXHOTO MoKpoBa Ha Koabckom
M-oBe. 3aJa4yy HACTOSIILEro UCCaeA0BaHMsl BKITIO-
qyaloT B cebs: 1) moayyeHue JaHHBIX O CTPOEHUM
CHEXXHOM ToALIM (CTPYKTYpPhI, TEKCTYPbI, CTpaTU-
¢ukaluu) B ueHTpaabHOI yacTu KonbcKoro n-osa;
2) BbISICHEHME 3aBUCUMOCTU CTPOCHUSI CHEXHOM
TOJILLIM OT TUMa JaHAwadTa, a Tak:Ke 3aBUCUMOCTH
MPOYHOCTHBIX XapaKTePUCTUK CHEXXHOM TOJIIU OT
€€ CTPYKTYPhI U TEKCTYpHhI; 3) U3ydyeHUe JaHHBIX O
CKOPOCTH TMepeKpUCTaAIM3aLMU CHEXXKHOM TOMIIHU.

ITpu orpaHuyeHHOM 00BEME TMOJIEBBIX HAOIIO-
JIEHU CTPOEHUE CHEXXHOM TOJIIIU HAa HEU3YYEHHOM
UIn c1abon3ydyeHHON TEPPUTOPUU MOXKHO OTIpe-
JeIUTh Ha OCHOBE MpeaCcTaBlIeHUll 00 3BOTIOLUU
CHEXXHOTO MOKpoBa [4—6] u auTojoro-crpaTurpa-
(ruecknx KOMITIEKCAX CHEXHOI Tou [6, 7]. Uc-
caenoBanus [6—10] mokasanu, 4To B 3MUMHUE CE30-
HbI CHEXHas ToJla B OAHOTUIHBIX JaHaIapTax
(maxe pacriooXXeHHBIX B pa3HbIX peruoHax) co
CXOXHUMU TUAPOMETEOPOTOTMYECKUMU YCIOBUS -
MU UMeEeT CXOIHOe CTpOeHUE. DTO MOKa3bIBAET, YTO
Mpouecchl, GOPMUPYIOLIE CHEXKHYIO TOJIIILY, OTpe-
JeJISIIOTCS XapaKTepUCTUKaMU BMELLAIOLIEro JaH -
madra. B pesyabrare rnosiBisieTcs BO3MOXKHOCTb CH-
CTeMaTU3UPOBATh TUIII CTPOEHMST CHEXHOM TOIIIMN
TaK e, KaK CUCTeMaTU3UPOBAHbI KOMIIJIEKChI TOp-
HBIX MOPOJ: MO UAEHTUYHOCTU TUAPOMETEOPOIO-
TUYECKUX, TeO(PU3NUECKUX U IPYTUX YCIOBUN UX
ceIMMEHTAllMM U AuareHe3a, a He 1o reorpaguye-
CKOMY TOJIOXXKEHUIO O0BEKTA.

CHEXXHYIO TOJIILY MOXHO OIUcaTh KaK 0caaou-
HYI0 MOHOMUWHEpPAJIbHYIO TOpHYIO nopoay [3, 6, 11—
13] (rmaxkeT CHeXXHbBIX CJIOEB pa3HOro BO3pacTa ¢ pas-
HbIMU (PU3UUECKUMU XapaKTEPUCTUKAMU ), B KOTOPOM
JIEA — OCHOBHOM Mopoaoodpasytoiuii MuHepan. Ot-
METHUM, YTO IMOHSTHUE «CHET — MOHOMUHEpaJIbHASI TOp-
Hasi Topoja» Obl1o npeaioxeHo I'.JI. Puxtepom [11].
Taxoii moaxoa K oMMCcaHWIO CHEXXHOM TOJILLM TTO3BO-
JISIeT WCIIOJIb30BaTh JJIS1 €€ UCCACAOBAHUSI METOMIBI,
pa3paboTaHHbIE B F€OJIOTUM ISl OMMCAHUS U KJTACCU-
¢ukaimu ropHbix nopox, [ 14].

CHeXHBbIi c1oi, c(hOpMUPOBABILUIACS BO BpeMst
CHeromnaja v 3BOJIOLMOHUPYIOIIUN B 00HOMUNHbIX
JaHamadgTax Npyu CXOAHBIX Fe0(U3UIYECKUX U Me-
TEOPOJOTMYECKUX YCIOBUSIX, TTPABOMEPHO OIMUCHI-
BaTh KakK gayuro, a reHeTUYECKYI0 COBOKYITHOCTb
CHEXXHBIX CJI0EB (CHEXHYIO TOJIY) B 00HOMUN-
Hom naHaIadTe — KakK reoJIOTUYECKYIO gopmayuro.
Torma cHexHas ToullIa, 3ajeramias B OMHOTUITHBIX
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nmanmmadTax, IPOXOmsIast CeAMMEHTAIIUIO W JUa-
reHe3 (CMH- U BIIMTE€HE3) B CXOOHBIX TMAPOMETEO-
POJIOTUYECKUX M Te0(PU3NISCKIX YCIIOBUSIX, MOXKET
OBITH OIMCaHa KaK AUMO01020-CMPamuepaguuecKuil
xomnaexc (JICK) [6, 7]. Bo3nmeiicTBUe Ha CHEXHYIO
TOJIIILY TUAPOMETEOPOIOTUIECKUX U TeO(PU3NISCKIX
(hakTOpOB, OJIM3KUX IO CBOMM I1apaMeTpaM, IIPUBO-
IUT K (OPMUPOBAHUIO B OTHOTUITHBIX JIAaHAIIA(Tax
B OMHOTHITHBIE 3UMBI CIIEKTPOB CTpaTUTpaUIeCKIX
KOJIOHOK C OJIM3KMMU CTPYKTYPOIi, TEKCTypOIA, CTpa-
THUKALINEH (YUCIO0 U TONIIMHA CHEXXHBIX CJIOEB) 1
(pm3mIeCcKMU XapaKTepUCTUKAMMA.

YyeHue 06 3BOJIIOIINH CHEXKHOTO TTOKpoBa [4, 5]
MMO3BOJISIET TTIOCTPOUTH IIPOTHO3 U3MEHEHUS CTPYK-
TYpHl ¥ TeKCTYPhI CHEXKHOI TOJIIM B Ipoliecce e
3BOJIIOLMHU. B HameM IpencTaBieHUM, SBOJIIOLNS
CHEXXHOTO ITOKPOBa — IEeTePMHHUPOBAHHBII IIPO-
1IeCC, BhI3bIBAIOIIMIA 00pa30oBaHUE, HAKOIUICHUE U
MeTaMOop(dU3M CHEXHOM TOIIIU B Pe3y/IbTaTe COBO-
KyITHOTO BO3IEHCTBUS TUAPOMETEOPOIOTNISCKUX 1
reodusnyeckux pakropos [6, 7]. Ha pa3Hbix aTanax
aBomonuy (OPMUPYETCSI CHEXHAsI TOJIIIA C OIIpe-
JIeIEHHOMN CTPYKTYpOI, TEKCTYpOoli U cTpaTuduKa-
e, KOTOpbIe ONpeneisioT puzndeckue (B TOM
YuCIIe TMIPOYHOCTHBIE) XapaKTepUCTUKNA CHEXXKHO-
ro nmokposa. JIutojgoro-crpaTurpau4ecKuii KOM-
IJIeKC CHEXXHOTO ITOKPOBa 3BOJIIOLMOHUPYET B
KOHKPETHOM JIaHOImadTe moa BO3AeCTBUEM BCeil
COBOKYITHOCTH MPOTEKAIOIIMX B HEM (DU3UUECKUX,
TEOJIOTMYECKNX U TeorpaMIeCKUX IIPOILECCOB.

B odnomunneix manmmadrax [15], pacmomno-
JKeHHBIX B Pa3HBIX perroHax, (popMUPYIOTCS OIm3-
ke 1o ceouM mapamerpam JICK. B neodnomun-
HbIX JaHAAadTaX JIUTOJOTO-CTpaTUrpadpUIeCKU
KOMIUIEKC JaXe B OMHOTHUITHBIC 3MMbI UMEET pa3-
HYIO CTpaTU(UKAIIAIO, CTPYKTYPY U TEKCTYpPYy CHEX-
Hoii Tonmu. DBomouus JICK merepmuHupoBaHa:
CTPYKTYPHO-TEKCTYPHBIC M DU3MUYECKIE XapaKTe-
PUCTUKY CHEXXHON TOJIIN 3amaI0TCSI TUAPOMETEO-
POJIOTUYECKUMHU U TeO0(PU3NICCKUMHU YCIOBUSIMU
BMeEIIAOIIETo JaHamadTa 1 MOTYT OBITh paccyu-
TaHbl. Torma, 3Hast CTpOeHME CHEXKHOM TOJIIIN Ha
M3YYEeHHOI TepPUTOPUU, IJIsI OMHOTUITHBIX JIAHI -
1mrahTOB MOXKHO: a) OIIPeAe/INTh €€ CTpOeHME Ha He-
M3YYCHHBIX TEPPUTOPUSIX; 0) KOJTMIECTBEHHO OIIH-
cath e€ CTPOEHME B JII000I ITeproI 3MMHETr0 Ce30Ha
Ha 110001 TepPUTOPUHN TSI Pa3HBIX TUIIOB 3UM. DTHU
MIpeICTaBICHNS MIO3BOJISIIOT HA OCHOBE JAHHBIX I10-
JIEBBIX MCCIICAOBAHUII CHEXHOI TOJIIIN B IIypdax,
pacIoJIOXKEHHBIX B OIpeNea€HHBIX JIaHmImadTax,

IMOCTPOUTH KapTy cTpoeHus cHexxHol Tommu (JICK
CHEXXHOTO ITOKPOBA) JIJIs OMHOTUITHBIX JIAHAIIA(PTOB
10 BCEIl TEPpUTOPUU MCCIICTOBAHUIA.

OCHOBHBIE YITpaBJISIIONIINE TTapaMeTPhl B GU3U-
YeCKOil CUCTeMe «CHeXHasl ToJIa» — CTPYKTypa
((popMa u pasmep JeATHbIX KPUCTAIOB) U TEKCTY-
pa (B3aIMHOE PACIIOJIOXKEHNE KPUCTANIOB B CHEX-
HOM CJIO€ ¥ OpUEHTALIMS ITOp U IEHAPUTOB JICASTHBIX
KPHCTAJIJIOB BHYTPU CHEXXHOTO CJIOSI, OTpaKaroliast
AHU3O0TPOITNIO CHEXXHOTO CJI0s, 00YCIIOBJIEHHYIO
OpUEHTalLKel Iop U AEHAPUTOB JICASTHBIX KPUCTAII-
JioB). I1pu snureHese CHEXXHOM TOJIILM UX OPUEH-
TalMs U3 XaOTHYECKON (MOHOJIMTHAS TEKCTypa —
U3OTPOIHBIN CI0I) CTAHOBUTCS BEPTUKAJIbHOM
(cTonbuyaTast U BOJOKHUCTAsI TEKCTYPbl — aHU30-
TPOITHBIE CJION), B pE3yJIbTaTe Yero NpOYHOCTHHIC
XapaKTePUCTUKU CHEXHOTO ¢j10sl (TBEPAOCTD, CO-
MPOTUBJIEHNE CKATUIO U JIP.) CTAHOBSITCSI 3aBUCUMBbI
OT HaITpaBJIeHMS MPUIOKEHUS BO3IEHCTBUSI: Ma-
paJiIeIbHO MPOCTUPAHUIO CJI0SI UJIM BEPTUKAIIBHO.
ITo >TOii MpUYMHE CTPYKTYpa M TEKCTypa CHEXKHOI
TOJIIIY BEIOPAaHBI B KAUYECTBE ITapaMeTPOB TSI KOJIH -
YECTBEHHOTO OITMCAHUSI CTPOCHMS CHEXKHOM TOJIIIIH.

Metoauka uccjie10BaHuit

WccnegoBaHus nMpoBOAWUIN B CEBEPHOI U LICH-
TpaJbHOI yacTax Koabckoro m-osa: oT noboepe-
Kb bapeHiieBa Mopst 10 XUOMH B MeproJ MaKCU-
MaJIbHO# MepeKpucTaIM3alud CHEXHOM TOJIIMU
(Mmapt) (puc. 1). B mypdax B cCHexXHOIi TOJ1Ie MOo-
CJIOMHO ompeneisiiu MAOTHOCTh U MOPUCTOCTh
cHera (paccuuThiBajgach 4epe3 ero MmiOTHOCTD),
CTPYKTYpPY CHeEra, TEKCTYyPY CHEXHBbIX CJIOEB; U3Me-
psUTY TeMITepaTypy B CHEXKHOM TOJIIIE Ha KOHTaK-
Tax MEXAY CHEXHbIMU CJIOSIMU, a TAK>Ke BpeMEeHHOE
COTIPOTUBJIEHUE CHEXXHOTO CJI0S1 Pa3phbiBy U CXKa-
TUIO TIPU BEPTUKAJTBHOM TIPWIJIOKEHUU HATPy3KU
U COINPOTUBJECHUE CHEXHOTO CJI0S1 30HANPOBAHUIO
¢ YUETOM aHU30TPOMNUU €Tro TeKCTYyphl. B mocnen-
HEeM cJlyyae MCMHOJb30Balu 30H C HAKOHEYHUKOM
KpecToobpas3Hoii ¢GopMbl [ 16], MO3BOJSIOIUM YUK -
ThIBaTb aHU30TPOIMUIO TEKCTYPbI CHEXXHOTO CJIOS.

Crpaturpaduueckyto KOJOHKY OMUCHIBAIU MO
K1accuUKaLuy OTIOXeHHOro cHera [6, 9]. Kiac-
cbl OpM JIEASTHBIX KPUCTAJIJIOB BTOPUYHO-UINO-
MOpP(MHOro cHera omnpeaensivu B COOTBETCTBUU C
JaHHBIMU padoT [3, 17, 18]. OnHOBpeMEHHO BBINOJI-
HSITA MJIOLIAAHYI0 CHETOChEMKY Ha CHETOMEPHBIX
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IUIOIIAKAX B pa3HbIX JaHAIIadTaxX, 110 pe3yabTaTaM
KOTOPOH OIpeIeisId CPESAHIOI U MaKCUMAJIbHYIO
TOJIIIMHY CHEXXHOTO ITOKPOBAa M €r0 BOIHBIN SKBH-
BaJIeHT (Bomo3arac). Bo Bpemst crpaTurpaduaeckux
WCCIEI0BAHUN CHEXXHOM TOJIIM MPU MOMOIIHX MO-
JIEBOU METEOPOJIOTUYECKON CTAHIIMM BEJIM METEO-
poJiormdecKyie HaOMIOMCHNSI, B IIPOIIECCE KOTOPHIX
U3MEPSUIN TEMIIEPATypPy U BIAXKHOCTb BO3IyXa, CKO-
pOCTh 1 HampaBJieHHe BeTpa, aTMOCc(epHOe IaBiie-
HHUE, 00JIAYHOCTD, (PUKCUPOBAIN METEOPOJIOTHYIEC-
ckue ssBineHus. [1pu nccaenoBaHuy CHEXKHO TOMIINT
B 11ypdax BEITOIHSUIN MaKpO(POTOCHEMKY JISASTHBIX
KPHCTAJUIOB U3 KaXKIOT0 CHEXXHOTO CJI0s1. 3aTeM Ipu
KaMepalbHOI 00paboTke (pororpacduii BEIACIIIN
KJ1acCchl (pOpPM JIEASTHBIX KPUCTAIIOB (VIS TIepBUY-
Ho-uauomopdHoro cHera — 1o [17], miIss Bropud-
HO-MANOMOPGHOTO CHEra — o MopdoreHeTnde-
ckoit kinaccupukanuu D.I°. Komomema [5, 18, 19]),
ONPEAESIIN UX CPEIHUU U MAKCUMAJIBHBIN pa3Mephl
¥ PaCCUMTHIBAIM IIPOLIEHTHOE COAEPXKAHNE B CHEX-
HOM CJIO€ KPUCTAJUIOB Pa3HbBIX KJIacCOB (DOpM. DT
mapaMeTphl YCTAHABIMBAJIU II0 CTATUCTUIECKOI BBI-
o6opke n3 20—100 KpucTa/UIOB KaXKIOTO CHEXHOTO
CJI0SI C MCITOJIb30BAHUEM IPOTPAMMHOIO KOMILIEK-
ca IIJIT aBTOMATU3aluK CTpaTUrpapuIeCKMX UCCIe-
TIOBaHUI1 CHEXKHOM TOJIIM B CHEXXHBIX mrypdax [20].
[IponieHTHOE comepKaHHE B CHEXXHOM CJIO€ KpU-
CTaJUIOB pa3HBIX KIaccoB (hOPM M BO3PACT CHEXXKHO-
0 ci1os (Tabir. 1) HeoOXOAMMO TUATHOCTUPOBATD IUTS
YCTAaHOBJICHUS CTaINU 3BOJIIOINM CHEXXKHOM TOJIIIN
U TIPOTHO3a €€ TIpeodpa3oBaHUsI.

Texcmypy cHedxcHo20 €105 NCCICIOBAIN BU3Yallb-
HO. 71 OLIEHKM CTEIIEHM YIIOPSIOYeHHOCTH OpHU-
eHTALMU ICHAPUTOB JIASTHBIX KPUCTAJUIOB U IIOp B
CHEXXHOM CJIO€ BBIIEJISIOT TPU THUIIA TEKCTYPHI: MO-
HOJIUTHYIO, CTOJI0YATYIO0 ¥ BOJIOKHUCTYIO [6, 9, 18].
B xone sBomonmy CHEXXHOM TOMIIY TEKCTypa U3Me-
HSETCS OT MOHOJIUTHOM O BOJIOKHUCTOMW.

Omnpenenasid YMCJIO CHEXHBIX CIOEB, UX TOJI-
IIWHY, TNIOTHOCTh, TBEPAOCTb U UX BO3pacT (OT
MOMeHTa (OPMUPOBAHUS CJIOST BO BpeMs CHETo-
maga ¥ T.I1.) — BaXXHEHIINIA ITapamMeTp, IT03BOJISIIO-
IIWIA PAaCCYUTBIBATH CKOPOCTDH 3BOJIIOLIMU CTPYKTY-
PBI CHEXXHOTO ciosl. B KauecTBe KOIMYEeCTBEHHBIX
KPUTEPHEB, XapaKTEPU3YIOIINX CTPOSHUE CHEXXHO
TOJIIIM Ha Pa3HBIX CTAOUSIX €€ 3BOJIOLUU U CIIy-
JKAIIMX OCHOBAHUEM IJISI BBIACJICHUS OOHOTHUII-
HEBIX JINTOJIOTO-CTpaTUTrpapuIeCKNX KOMIUIEKCOB
CHEXKHOTO TTOKPOBA, BEIOPAHBI KOA(MPUIINEHTHI TTe-
pexkpuctamnusaunu Ky [5, 19], BropuuHoro pac-

Tepubepka

)

y

" MypMaHek S

Puc. 1. PaitoHbl ucciienoBaHus CHexXXHO oy B 2016—
2019 rr.
Fig. 1. Areas of study of snowpack in 2016—2019.

CJIoeHMsI CHeXHOM Tomim Kgp 1 TEKCTYpBI CHEKHO-
ro ciost K [6, 9]:

K = H,/H, (1,
Kgp=XN,/XH; (2,
K;= Hyp/H, 3),

rae H — TonuimHa cHexXHoro nokposa; H, — cym-
MapHas TOJIIIIMHA CHEXXHbBIX CJIOEB BTOPUYHO-UINO-
MopdHoro cHera; Hg — cymMMapHasi TOJILIMHA CHEX-
HBIX CJIO€B C BOJOKHUCTOM TEKCTYpOil; Y N, — cyM-
MapHOE CoAepKaHMe B CHEXHOI TOJIIE KPUCTAUIOB
CKEJIETHOI0, CEKTOPUAJIbHOTO M ILIACTUMHYATOTO
kyaccoB dopM, %; Y N, — cyMMapHoe colepxkaHue
B CHEXHOI TOJIIIE KPUCTAII0B BTOPUUHO-UINO-
MopdHoro cHera, %.

CoueTtaHue 3TUX KO3(PGULIMEHTOB MO3BOJISIET
KOJIMYECTBEHHO OINMCATh CTPOEHUE U CTEICHb IIpe-
00pa3oBaHUs CHEXHOM Toau (Tabi. 2) B 11000i
Mepuoa 3MMHETO ce30Ha Ha JTI000i TeppUTOPUH IS
YETBIPEX TUIIOB 3UM: Majlo-, CPEIHE-, MHOTOCHEX -
HBIX 1 3MMBbI ¢ YaCTHIMU OTTEIEIAMU (B TAKHUE 3UMbI
B CHEXHOM ToJIIe (POPMUPYIOTCS MHOTOUYMCIICH-
HbIC PEXEISALIMOHHbBIC U JeIsSHble KOpKM). OT TUIIa
3UMBI 3aBUCSIT YCJIIOBUSI CEIMMEHTALIMU U JUareHe3a
CHEXXHOU Tomuu U e€ crpaTudukanus, T.c. Xapak-
TEp U CKOPOCTH €€ DBOJIIOLIUU.

Tun 3uMBI yCTaHABIMBAJICSI Ha OCHOBE CpeIHe-
MHOTOJICTHUX JaHHbBIX HAOJIONCHUI 32 0cagKaMu U
CHEXHBIM ITOKPOBOM Ha PacCIIOJIOKEHHBIX B paiio-
HE UCCJICIOBAHUM THAPOMETEOPOJIOTMUYECKUX CTaH-
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Tabnuya 2. CreneHb IPpeo6pa3oBaHysA CTPYKTYPBI M TEKCTYPbI CHEKHOI TOMIIN

Koadduunent sropuunoro | CreneHn npeodpazoBaHus cTpykTypsl | KoadduiimeHt Tekctypsl | CTeneHb MpeoOpa3oBaHUs

pacciioeHusT CHEXHOU TOJIIN CHEXXHOM TOJIIIN CHE3XHO TOJIIIN TEKCTYPBI CHEXKHOU TOJIIN
>0,5 CUJIBHO MepeKpUCTaUIM30BaHHasK >0,3 CuUJIBHO pa3pbIXJ€HHas
>0,3-<0,5 CpenHe nepekpuCTaIn30BaHHAs >0,2-<0,3 CpenHe pa3pbIxXJIEHHAS
>0,1-<0,3 YMepeHHO nepeKprucTaiin30BaHHas >0,1 —<0,2 YMepeHHO pa3pbIxJIEHHAas
<0,1 Cnabo nepekpucTalsIn30BaHHast <0,1 Cnabo pa3pbIxJIiEHHasI

T(l6flub§tl 3. 3aBUCUMOCTD IIPOYHOCTHBIX XaPAKTEPUCTUK CHEIKHOTO C/10A OT COTEpPKaHUA NEAAHDIX KPUCTAT/IOB pa3HbIX K/Iac-

coB ¢popm (Konbckumit m-oB, 2016-2019 rr.)

Knace dopmet ConepxxaHue B cjoe JIeAdHbIX | BpeMeHHOe COMpOTHBIEHNE CHEXKHOTO ¢osl, | COnpOTUBJIEHNE FOPU30H-
P KPHCTAJUIOB Pa3HbIX KJIACCOB KI/M? TaJIbHOMY 30HIMPOBAHUIO,
KpuCTajlia
dbopm, % pa3pbIBy CXKATHIO KIC
I'paHHbIi1 30—80 200—320 60—100 0,50—-0,65
[MosycKeneTHbII 15-63 120—180 40-70 0,35-0,55
CreneTHbi 6—18 43—120 18-25 0,30—-0,45
40-70 33-35 16—18 0,22—-0,25

uusix Mypmanckoro YI'MC [21, 22] — Vpa-T'y0a,
Tepubepka, Mypmanck, Kona, Mypmaiuu, [Tagyn
(BepxHetynomckuit), HuBankionp, Ilynosepo,
MoHuyeropck, AnaTuThbl, a TakK:Ke Ha TOPHO-JIaBUH-
HbIx yyacTtkax [10 «Anatur» (OAO «Anmatut») [1] —
Kuposck, LenrpansHas, FOxcnop, Y10-1. B nie-
PUMOJ, HALLIMX MCCIEIOBAHUN TUIT 3UMBbI OTIpEIeIsUIn
MO TOJILIMHE CHEXXHOTO MOKPOBAa U CYMME TBEPABIX
0CAaJIKOB IO CPAaBHEHUIO CO CPEAHEMHOTOJIETHUMU
MX 3HAUEHUSIMU B palioHe pacnoaoXeHus mypda.

Jns pellieHUsT MOCTaBAeHHOM 3amauyun, OJHAKO,
npaBUIbHEE OPUEHTUPOBATHCSI UMEHHO Ha TOJIILIM-
HY CHEXHOTO MOKpPOBa, MOCKOJbKY CKOPOCTb €ro
nepekpucTai3auuu (T.e. CKOPOCTb U3MEHEHMUSI
CTPYKTYPBI U TEKCTYPbl CHEXKHBIX CJIOEB) B MEPBYIO
oyepeb 3aBUCUT OT TONIIMHBI CHEXKHOTO MOKPOBA,
a He OT CyMMBbI TBEPABIX ocaakoB. B manamadrax
TYHAPHI, JTECOTYHAPHI, TOPHBIX TYHAP U ApKTUYe-
CKOW TIYCTBIHU CUJIbHBINA METEIEBbIN MEPEHOC CHETA
BbI3bIBA€T YMEHbILIEHUE TOJIIMHBI CHEera Ha HaBeT-
PEHHBIX CKJIOHAX, pPAaBHUHAX U BoAopasziesax, uTo B
CBOIO OYEpPE/Ib OTIPENEISIET BHICOKYIO CKOPOCTD Ie-
PEKPUCTAJIJIN3ALMU CHEXHOM TOIIM U (POPMUPO-
BaHME CUJIBHO Pa3pbIXJIEHHON TOJIIMU ¢ HUBKUMU
3HAYEHUSIMU TTPOYHOCTHBIX XapaKTepucTUK. BMecTe
C TEM B MOHMXEHUSIX pesibeda U Ha TTOJBETPEHHbBIX
CKJIOHax obpa3yeTcsl CHeXKHasl TOoJIIA 3HAUYUTEeNb-
HOM TIyOMHBI U BBICOKOW MJIOTHOCTHU, B KOTOPOM
CUJIBHO 3aMEJISIIOTCS TPOLIECCHI MEPEKPUCTAIIN3A -
LMY CHEra, 4To NMPUBOAUT K (POPMUPOBAHUIO C1a00
Pa3pBIXJIEHHON CHEXHOM TOJIIIM C BBICOKMMU 3HA-
YEHUSIMU MPOYHOCTHBIX XapaKTePUCTUK.

TakcoHoMUUecKas IIKaaa JUTOJOTO-CTpaTu-
rpauyecKuX KOMILIEKCOB CHEXXHOTO ITOKpoBa [0,
7], 6a3upyroliasicss Ha OpUHLMIIAX TOCTPOSHUS
JaHAMAa@THRIX KiIacCU(PUKALINil, 1 KOJTMISCTBEH-
Hasl OIleHKa CTeIleHU Ipeodpa3oBaHMs CHEXHON
Tou (Tabi1. 3) MO3BOJISIIOT OIPEALISITh CTPOCHME
CHEXXHOM TOJIIIN IJISI 3MM pa3HBIX TUIIOB HA OCHO-
BaHUHU psia METOMOJOTrMYeCKUX IIPUHIIUIIOB. Pac-
CMOTPHM HX.

Jlanowapmuo-uHouKayuoHHble CEOIICMBA CHelC-
H020 NOKpo6a NAI0T BO3MOXHOCTh BOCCTAaHABINBATD
KapTUHY eTr0 3BOJIONINY B HEM3YYEHHBIX pailoHax
Ha OCHOBE JIAHAIIA(PTHOTO ¥ KJIMMATUIECKOTO OITH-
canmsa. CekTp TUIIOB cTpaTUTpadUIeCKUX KOJIO-
HOK CHEXXHOTO ITOKpOBa 00YCJIOBIEH MOIUMOpPd-
HOM CTpYyKTypoil manmmadrta [5, 8, 9], cTeneHbIO
ero ruapomopdHocTH |6, 10] 1 crieKTpoM TuapoMe-
TEOPOJIOTUYECKHUX YCIOBUM 3UMBI B UCCIIEIYEMOM
paiioHe, 4TO MO3BOJISIET PACCUYUTATh XapaKTePUCTH -
KM CHEXXHOI TOJIIIM IIPY HEITOCTATKE ITOJIEBBIX JaH-
HbIX. [Ipedcmaesaenue 00 360410UUU CHENCHO20 NOKPO-
64 KaK 0 JIeTepMUHMPOBAHHOM ITPOIIECCE ITO3BOISIET
B MaJIOM3YYEHHBIX pailoHaX BBIIEIUTDH TUIIBI JIUTO-
JIOTO-CTpaTUTpaPUUIECKIX KOMIUIEKCOB CHEXXHOTO
MMOKPOBa M TaKCOHBI, CXOOHBIEC 110 JIaHAIIA(PTHHIM
YCIOBHUSAM CeAUMEHTALIUM U OMareHe3a CHEeXHOM
TOJIIIN C TAKMMMU XK€ TAKCOHAMM B U3YUEHHBIX paiio-
Hax, 1 Ha OCHOBE XapaKTePUCTUK CHEXKHOTO ITIOKPO-
Ba B U3yUYCHHBIX paliloHAX pacCUMUTATh 3HAUCHMUS €€
XapaKTepPUCTUK B HEM3YYECHHBIX palioHaX.

C noMombo pa3pabOTaHHOM METOMOJIOTUN Ha
OCHOBE T€OPUH 3BOJIIOINY CHEXKHO TOJIIN MOXHO
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Tabnuya 4. 3aBUCUMOCTD HecyLleli IPOYHOCTI CHEKHOTO C/I0sI OT ero TeKcTypsl (Kombckumii n-o8, 2016-2019 rr.)

Knacc dopmbt [TnotHOCTS, | [IameTp KpucTasia, S;);[He;)(ia}me penoe b b Temneparypa, Bpewmenroe
KpUCTAJIa; TEKCTypa e CPEH. /MAKC., MM pasHbIX Ki1accoB ¢opM, % C COMPOTHUB, ﬂem,lze
CHEXHOTO CJI0A il | = =1 CXKaTHIo, KI/M
s 0,21 0,8/1,2 100,0 =33 0,79
s 0,24 1,0/1,5 100,0 -1,9 0,45
i 0,15 0,64/1,09 77,10 22,9 —-10,0 43,74
s 0,17 2,5/4,0 100,0 —-2,4 22,62
s 0,18 0,8/1,2 -5,8 53,28
IS 0,19 0,8/1,2 100,0 -5,8 53,28
RS 0,19 2,5/4,0 100,0 —1,4 0,06
s 0,20 1,0/1,5 100,0 -3,6 17,05
[I'E 0,20 0,67/0,99 92,86 7,14 —6,5 42,62
1] s 0,20 0,62/1,0 70,00 30,0 -8,0 43,84
IS 0,21 0,5/— 100,0 -3,6 73,54
s 0,24 1,0/1,5 100,0 -3,6 17,05
s 0,24 1,18/1,71 61,43 38,57 —4,0 16,11
s 0,28 2,5/4,0 100,0 —-2,4 22,62
1TSS 0,30 1,20/1,84 61,43 38,57 -3,0 18,72
1 0,32 0,45/0,57 100,0 —10,0 101,97
1SS 0,32 1,33/2,12 60,00 40,0 -3,5 18,03
'K 0,40 1,16/1,8 40,00 60,0 -3,0 41,40
Cmpyxkmypa cneea (kaacc gpopmol aedsaH020 Kpucmaaiia) Texcmypa cnesxncrnoeo caosn
| I'paHHBII cTONOYATBIN -~~~ MoHonuTHas
u ITonyckeneTHbIN cTOI0YATHIN § CronGuaras
[ CkenerHbiit cronGuarsrit § Bonokuucras

OIMCaTh HEeIPEPBIBHBIN psil Mpeodpa3zoBaHUil €€
CTPYKTYPHI 1 TEKCTYPHI (T.€. ONPEaeIUTb CTPYKTYp-
HO-CTpaTurpaguueckme oCoO0eHHOCTU CTPOECHMUS
CHEXXHOI TOJIIN B pa3HBIX palioHAX, a TaKXKe CKO-
POCTh U HampaBjieHNe €€ IBOJIIOIIMN), YTO MTO3BOJISI -
€T TUCTAaHIIMOHHO OIIPeNeIsATh CTPOCHUE CHEXHOM
TOJIIIN U XapaKTEPUCTUKHU JIUTOJIOTO-CTpaTUTpadu-
YeCKHX KOMIUIEKCOB CHEXKHOT'O TTIOKPOBa C OLIEHKOM
3HAYECHUI NPOYHOCTHBIX XapaKTEPUCTUK CHEXHOM
TOJIIIM JIJIS1 YeTHIPEX TUIIOB 3UM (Majo-, CpeaHe-,
MHOTOCHEXHasI ¥ 3Ma C 9aCThIMU 1 TIIyOOKMMU OT-
TeIesIMU) Ha JII000i ITepuo 3UMEI [6, 7].
BrineneHne muTooro-crpaTurpaduIecKmx KoM-
TJIEKCOB CHEXHOTO MTOKPOBa MPOBOAMIA Ha OCHOBE
nanmmadTHbIX KapT Kosbcekoro m-osa [23—25]. [pu
OLIEHKE TPOXOJIMMOCTHU CHEXHOM 1IeJIMHBI TpaHC-
MOPTHBIMU CPENCTBAMU IIPUHUMAIM BO BHUMaHUE

TOJIIMHY CHEXKHOTO TTIOKPOBA U CTETIEHb €r0 Pa3phIX-
JICHUS, T.e. CYMMapHYIO TOJIINHY CHEXHBIX CIIOEB
C BOJIOKHUCTOM TEKCTYpOi1, MMEIOIINX HU3KIE 3Ha-
YeHUS ITPOYHOCTHBIX XapaKTepUCTHK (CM. Taoi. 3, a
Takke Tabj. 4 u 5). Hecyiast mpoYHOCTb CHEXKHOM
TOJIIIY MpUHUMAaIach KaK HauMeHbIllee 3HaYeHUE
BPEMEHHOI0 COMPOTUBIIEHUST CHEXKHOI'O CJIOS CXa-
TUIO TIPU BEPTUKATBLHOM MPUIOXEHUN HATPY3KU.

B xonme cTpaturpauyeckux MccaeIOBaHUN
CHEXXHOI ToimM ObUTO onrcaHo 37 mypdoB B ce-
BEepHOW M HeHTpabHOI JacTsax Kosbckoro m-osa
(ot 6epera bapeHueBa Mopst 10 XMOMH) B TaHAIIad-
Tax 12 TUTIOB, MccliefoBaHo 399 CHEXHBIX CIIOEB
pa3HOro Bo3pacTa U reHe3uca, BbIIMOJIHEHO 399 n3-
MEpEeHUH TIJIOTHOCTU, TTOPUCTOCTU CHETa, CTPYKTY-
pBI CHETa, OoNpeAeIeHNIN TEKCTYPhl CHEXKHBIX CITOEB,
413 n3MepeHnl TeMITepaTypbl B CHEXXHOM TOJIIIE,
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46 u3MepeHUil BpeMeHHOrO CONPOTUBIICHUSI CHEX-
HOTO CJIOSI pa3phiBY, 27 U3MepeHUIl BpeMEeHHOTo
COITPOTUBJICHMST CHEXKHOTO CJI0S cxkaTuio 1 119 m3-
MEPEHUN COIPOTUBICHUS 30HANPOBAHUIO (TBEP-
IOCTb) C YYETOM aHU30TPOIIMU TEKCTYPhl CHEXXHOTO
cios1. MccnenoBaHust Besd B IIepHOIbI HAMOOJIbIICH
MepeKpUCcTaUIM3allui CHEeXXHOM Tou (peBpaab—
mapt). Kpome Toro, B 1aHmmacgTax BEICOKOTOPHOI
ApkTtndeckoit mycTeiHu (XuOMHEI, BeIicoTa 1075 M)
HCCIIENOBaHMS IIPOBOAMIIM B II€PUOI HAYaJIbHOTO
CHETOHAKOILICHHS ¥ HaYaJIbHbBIX CTAIWI1 SBOIIOLIUN
CHEXHOM TOIIIN (OKTSIOPH).

[Ipu ncciaenoBaHNU CTPOSHUSI CHEXHOM TOJIIIN
HCITOJIb30BaHbI MaTepUaJIbl HaOM0aAeHU B 92 mryp-
(hax B XubuHax B BeICOTHOI 30He 370—1075 M (B
TOM 4mciie: 35 — B 30HaX 3apOXIeHMs JTaBUH Ha
BOCTOUYHBIX CKJIOHAX Xp. IloauBymM4yopp 1 Ha 3amam-
HOM ckJjIoHe Xp. KykucBymyopp; 6 — Ha IMHUSIX OT-
pbiBa collleAlux JaBuH), BeinodHeHHbIX H.A. Ka-
3aKOBBIM B 1985—1988 rr. [26] u A.B. BoikoBbIM
B 2016—2018 rr. CpeaHioo 1 MakKCUMaJIbHYIO TOJI-
IIMHY CHEXXHOI'0 MOKPOBa M €ro0 BOMHBIN 3KBUBa-
JIeHT (Bomo3amac) B pa3HbIX JaHAAMTHBIX 30HAX
n3MepsIi Ha 37 CHeTOMEpHBIX ITomankax. Ha
37 MeTeOopOJIOTUYECKNX ITyHKTaX ObLIM M3MEPEHBI
TeMIlepaTypa 1 BIaXKHOCTh BO3IyXa, CKOPOCTh 1 Ha-
MpaBJeHNE BeTpa, aTMoc(depHOe JaBlIeHue, 001ad-
HOCTb, 3a()MKCUPOBAHBI METEOPOJIOTNIECKIE SIB-
JIEHUsI, YTO ITO3BOJIMIIO CBSI3aTh TeKYIIMe 3HAYCHMUS
XapaKTepPUCTUK CHEXHOM TOIIIIN C METEOPOJIOIIe-
CKMMU YCJIOBUSIMU.

Pe3yabTaTni

B deBpane—mapre 2016 r., B MapTe 1 OKTIOpE
2017 r. m B Mapte—amnpene 2019 r. Hamu OBLIN BBI-
MOJIHEHBI TI0JIEBBIC MCCIIeIOBAHUS CTPYKTYPHI, TEK-
CTYpBI, cTpaTu(PUKAINU 1 PU3NKO-MEXaHUIECKHIX
XapaKTEePUCTUK CHEXHOI'O MOKPOBa B Pa3HBIX JaHI-
magTax Kojbckoro m-oBa: KycTapHUIKOBas TYHIIPa;
JINIIAHHUKOBO-E€PHUKOBAsI M €pHUKOBO-JINIIANHN -
KOBasI TYHIpPHI; TPABSIHUCTBIC, TPABSIHO-MOXOBBIC 1
KOYKOBaTO-MOYaXXKMHHBIE 00JI0Ta; JIECOTYHIPOBBIC
OepEé30BbIe PEOKOJIeChs M KPUBOJIEChS; CEBEpOTa-
€>XXHbIe COCHOBO-0epE30BbIE Jieca; CEBEPOTAEXKHbBIC
eJIOBO-0epE30BbIe Jieca; ceBepOTaExXHbIe eJI0BO-0¢e-
PE30BHBIE JIeca BHYTPUTOPHBIX KOTJIOBUH; TOPHEBIE JIe-
COTYHAPOBBIE OEPE30BBIC PEIKOJIEChS] M KPUBOJIECHS,
JINIIIATHIKOBO-KYCTaPHUYKOBBIE U KYCTaPHIIKOBO-

JINIIATHUKOBBIE TOPHBIE TYHIPBI, TOPHBIC TYHIPHI B
YPOUHIIAX TOPHBIX CKJIOHOB, BELICOKOTOPHBIE APKTH-
yeckMe MycThIHU (cM. puc. 1 u tabn. 5). B pesynbra-
Te nojeBbIX uccienoBanuii 2019 r. u aHanau3a gaH-
HBIX MosIEBBIX uccaenoBanuii 2016—2017 rr. 6bUIn
YTOYHEHBI ¥ JOTIOJIHEHBI TJAHHBIC O CTPOSHUM CHEX-
HO TOJIIIM M UCCIIENOBaH XapakKTep €€ 3BOIIOLUN
B MHOTOCHEXHBIE 3UMBI ¥ 3UMBI ¢ oTTenensamu. I1o
pe3ysbTaTaM MCCIIeAOBaHUI MOCTPOSHBI CTPAaTUTPa-
(pryeckure KOJJOHKM CHEXXHOM TONIIM B JaHamadTax
pa3HbIX TUMOB (puc. 2, 3).

MaccoBble 3MepPEeHUsI TPOYHOCTHBIX XapaKTe-
PUCTUK CHEXXHOTO CJI0s1 (BpeMEeHHOE COIIPOTUBIIE-
HUE pa3phbiBY U CXKAaTUIO; COIPOTUBJICHUE 30HI1-
POBAaHMIO MapaieJIbHO MPOCTUPAHUIO CHEXHOTO
CJIOST ¢ YYETOM aHU3OTPOIIUU TEKCTYPhl CHEXKHO-
TO CJIOSI — JNOTOJHUTENBHBIN MapaMeTp IJisl orpe-
NeJIEHUST HeCyIIel MPOYHOCTU CHEXHOU TOJIIM)
MOKa3aIi 3aBUCUMOCTb ITPOYHOCTHBIX XapaKTepu-
CTHK CHEXHOTO cJIOS (OIpenelIsIIolnX IPOYHOCTh
CHEXXHOTO CJI0SI IIPY BHEIIIHEM BO3IEMICTBMU) OT €T0
CTPYKTYpPHI (COAepKaHMSI B CJIO€ KPUCTAJIJIOB pas3-
HBIX KJ1acCOB (DOPM) U TEKCTYpHI (CM. TadI. 3).

Ha ocHoBe aHanM3a pe3yabTaTOB IOJIEBBIX UC-
clleloBaHUI CHEXXHOM Tou Ha KoabcKkoM m-oBe
YCTaHOBJIEHO, YTO COJIep>KaHUE JEISTHBIX KpH-
CTaJJIOB TPaHHOTI'O KJjlacca POpM B CHEXXHOM CJIOE
Bo3pacToM 7—12 cyt. MoxeT cocTaBiaath 100%, a
B cioe Bo3pactoM 20—50 cyr.— 30—40%. B cioe
Bo3pacTtoMm 15—30 cyT. coaepKkaHue KPpUCTAJJIOB
cKeJeTHOro kiaacca ¢opm — 6—18%, B ciioe BO3-
pactoM 20—50 cyt.— 30—40%, B ciioe Bo3pacTom
55—65 cyt.— 50—60%. B cinoe Bo3pactom 50—60 cyT.
colepXaHUe JIeASHBIX KPUCTAJIOB I'PaHHOTO
kiacca ¢popm — 10—20%, moaycKeJIeTHOro Kijac-
ca popm — 20—50%, ckeneTHoTO KJlacca popM —
40—70%, cexropuanbHoro kiacca ¢gopm — 2—40%.
BrisiBIIcHa BBICOKAsI CKOPOCTh 3BOJIIOIUM CHEXXHOM
tou. [Jaxke B MHOTOCHEXXHBIE 3UMbI B IIEPBOIA 110~
noBuHe Mapta 60—100% cHexXHOI TOMIIU Mpe-
CTaBJICHO CHEXXHBIMM CJIOSIMU CO CTOJIOUATOM U BO-
JIOKHUCTOM TEKCTYPOI1, CII0XKEHHBIMU KPUCTAJUIAMU
MOJIYCKEJIETHOTO W CKEJIETHOTO Kj1accoB (DOpM pa3-
mepom 2,0—5,0 mm.

B cHexxHOM 1TTOKpoOBe B JIaHIImadTaxX BICOKO-
TOPHBIX APKTUYECKUX MTYCThIHb B XMOMHAX (BbICOTA
6osee 1000 M) bopmupyloTcst ocnabieHHbIe CHEX-
HBIE CJIOM M3 3€pHUCTOM U3MOPO3U, ITOTPEeOEHHOM
B CHEXXHOI TOJIILE MOJ CJI0EM CBEXEBbINaBIIEro u
MeTesieBoro cHera (cm. tabu. 1 u puc. 2, 3). Eé ne-
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PeKpUCTAIUIM3AIINS IPUBOIUT K BOSHUKHOBEHUIO B
CHEXKHOI TOJIIIE CHEXKHBIX CJIOEB ¢ HU3KMMU 3HaYe-
HUSIMHU TIPOYHOCTHBIX XapaKTepPUCTUK (BpeMeHHOe
COIIPOTHUBJIEHUE Pa3pbIBY U CXKATUIO) — JJaBUHO-
OITaCHBIX CJI0EB. Ha ocHOBE mJaHHBIX MOJEBBIX MC-
CJICIOBAaHUI OIpeAeIeHBI KOJIMIECTBEHHBIC XapaK-
TEePUCTUKHU CTPOSHMS CHEXHOM TOMIIU (CTEIICHD
npeoOpa3oBaHUsI €€ CTPYKTYPhl U TEKCTYpPhI) U €€
TUM (CM. TaOJ. 5) 1 BBINOJHEHA OLIEHKA MPOXOAU-
MOCTH CHEXHOH LIEJIMHBI TPAHCIIOPTHBIMH Cpell-
CTBAMHU B MHOI'O- U CPEIHECHEXHYIO 3UMBI (CM.
Tabj1. 5) B MapTe — Iepruoa HauOOIbIIEH ITIepeKpr-
CTAJUIM3ALIMY CHEXHOM TOJIIU U €€ HauMEHbIIIei
HECyIIeil IpOYHOCTH.

O0cyxkneHue pe3yJbTaToB

AHanu3s pe3yabTaToB cTpaturpaduieckux Hao-
JIIOJCHUI B CHEXHOI TOJIIIE TTOKa3al, 4TO B LICH-
TpanbHOI yactTn Koabckoro m-osa yepe3 12—20 cyT.
nocie GopMUPOBaHUS CHEXXHOTO CJIOSI B HEM I10-
SIBJISIFOTCSI JIEASIHBIC KPUCTAJIBI CKEJIETHOIO KJlac-
ca ¢opm pasmepom 1,3—2.2 mm. Uepes 50—80 cyr.
(B 3aBUCHMOCTH OT METEOPOJIOTUISCKUX YCIOBUIA
Mpen3uMbsI U HadyaJbHOIO MEepuoIa CHETOHAKO-
IUIEHNST) BO3HUKAIOT OCJIa0JIeHHBIC CHEXHBIE CIOU
C BOJIOKHUCTOM TEKCTYPOIi, BHIITOJHEHHBIC JICIs-
HBIMM KPUCTAJUIAMU ITOJTyCKEIETHOIO U CKEJIETHO-
ro KiaccoB popMm muamerpom 2,0—5,0 mm. laxe B
MHOTOCHEXXHBIC 3UMBI B IIEPBOi1 IIOJIOBUHE MapTa
60—80% CHEXHOI TOJIIN BBIIOJIHEHO JICASHBIMU
KpHUCTaJJIAMU TTOJTYCKEJIETHOTO 1 CKEJIESTHOTO KJIac-
coB ¢opMm pasmepoMm 2,0—5,0 mm co (cm. Tab6m. 1
u puc. 2, 3). JlensiHble KPUCTAIUIBI CEKTOPUAIBHO-
ro ¥ IJIACTMHYATOTO KJIAacCOB (hOPM ITOSIBIISIIOTCS B
cHexxHoli Tome yepe3 85—100 cyT. mocie hopMu-
POBaHMS CHEXXHOI'O CJIOS. YKe B STHBape B IIOI0-
IIIBE CHEXKHOI TOJIIIINA BO3HUKAIOT CJIOM KPUCTAJLIIOB
CKeJIETHOIO Kj1acca (popM C BOJIOKHHUCTOM TEKCTY-
poit otHocThio 0,22—0,30 r/cMm3. B amnpesie cHex-
Hasl TOJIIIIa BCTYIIAeT B IEPUOJ PETPECCUBHOIO Me-
TaMopdu3Ma 1 €€ CTpoeHHue yIIpolllaeTcs, a cama
TOJIIIa CTAHOBUTCS TTPOYHEE.

B MHorocHexxHbie 3uMbl B Mapte 10 100% cHex-
HOI TOJIIIM MOXET OBbITh BHIIIOJTHEHO TaKXKe CHEX-
HBIMU CJIOSIMM CO CTOJI0YATON M BOJIOKHUCTOI TeK-
CTYpO#, CIOXEHHBIMU JEASIHBIMU KpUCTadIaMU
MOJIyCKEJIETHOTO U CKEJIETHOIO KjlaccoB (popM, a B
JaHamadTax BbICOKOTOPHBIX APKTUYECKUX ITyCThIHb

B XubmHax 1 MoH4Ye-TyHIpax (B KOTOPBIX (popMU-
pyeTcs TOJIa METEJIEBOTO CHera IJIOTHOCTBIO 10
0,55 r/cm?) x Havany mapra 10 90—100% cHexHOIA
TOJIIIA MOXKET OBITH CJIOKEHO MepeKPUCTA/UIM30BaH-
HBIMHU JICISTHBIMUA KPUCTAJZIAMU MOJIYCKEIETHOIO 1
CKeJIETHOIO KJaccoB (hopM pa3MepoM 10 3,95 MM.
B MHOrOCHEXHEBIE 3UMBI C OTTEHEISIMUA B CHEX-
HOM MOKpPOBe (POPMUPYIOTCSI MHOTOUKCIICHHBIE JIe-
ISTHBIC U PeXeJISIIMOHHBIE KOPKU (CM. puc. 2, 0, 6;
puc. 3, b—I'), cribHO 3aMemIIONINE CKOPOCTD TIepe-
KPUCTAJUIM3ALNN W pa3pbIXJICHUS CHEXHOM TOIIIIN
(cM. Ta6a. 5). CKeneTHBIE KPUCTAJUIbI ITOSIBIISIIOT-
cs B OTOI 30HE OYEHB PaHO: YKe B ITOCJIeIHEN IeKa-
Iie OKTSIOpSI Ha TUIaTo AMKyaliBEHYOPp MBI OTMEYa-
JIM KPUCTAJUIBI CKEeJIETHOTO Kiacca ¢opM pa3MepoM
1o 2,5 mm. ConepkaHre TaKMX KPUCTAJIIOB B IIPHA3EM-
HOM cJioe (IIpY TOJIIMHE CHEXKHOTO ITOKpoBa 36 cM)
nocturaio 20%. DTo NoATBepXaaeTCcsa U pe3yibraTa-
MU HaOJIIOIEHU Ipyrux uccienonareneii [1].

Bricokass CKOpoCTh 3BOIIOLMN CHEXKHOM TOJIIIH
XapakKTepHa UISI MHOTHX pailoHoB ApKTUKH 1 Cy0-
APKTHUKM, YTO ITOATBEPKIASTCS pe3yIbTaTaMK HAIIINX
MOJICBBIX MCCJICIOBAHUI Ha IT-0Be SIMall, B HU30BbSIX
p. Cesepnas JIpuna [6, 7] u B Kapenuu. B atux paii-
OHaX B CepeIrHE 3UMBI B IIOIOIIBE CHEXHOI TOJIIIN
(bopMupPYIOTCS CI0M KPUCTAUIOB CKEJIETHOTO Kilacca
(opM ¢ BOJIOKHUCTOM TEKCTYpOil TNIOTHOCTHIO 0,22—
0,30 r/cm3. Ciiou orpeGEHHOI 36 pPHUCTOI U3MOPO-
31 — XapaKTepHasi 0COOEHHOCTb CTPOEHMST CHEXXHOM
TOJIIM B XMOUHAX (U, BEPOSITHO, B JaHAIIA(MTaX BbI-
COKOTOPHBIX APKTUYECKHX ITyCTBIHb BO BCEX TOPHBIX
maccuBax Kojbckoro m-oBa (puc. 4). 3epHuUcTas us-
MOpPO3b 00pa3yeTcsl B BbICOTHOI 30He 500—1100 m
Ha MOBEPXHOCTU CHEXHOTO MOKpoBa (CM. puc. 4, a)
B TYMaHHYIO ¥ BETPEHYIO IOTOAY TP TeMIlepaType
Bosayxa —2 °C u Huxe. Ha mato JloBuopp (BbIcO-
ta 1101 M Hag yp. Mops1) 3a 3UMY B BUJE 3€pHUCTOMN
M3MOPO3U BbINAmaeT 10 56 MM ocankoB (10 6% Bcex
0CaJKoB, BbIMAJAIOIIMUX 3a 3UMHUI niepuon) [1, 27].
OTU CJIOU CYIIECTBEHHO YMEHBINAIOT HECYIIYIO
MPOYHOCTh CHEXXHOI TOJIIM U, €CTECTBEHHO, MPO-
XOIUMOCTb TPAHCIIOPTHBIMHU CPEACTBAMM CHEKHOM
LIEJUHBI C BBICOKOM (B 1LIEJIOM) HECYIIE MPOYHO-
CTBIO B JaHIIIA(TaX BHICOKOTOPHBIX APKTUUYECKHIX
nycThiHb. KpoMme Toro, 1aBuHOOMNacHbIE CIoH, hop-
MUPYIOLIHUECS] U3 MOTPEeOEHHON 36pHUCTON N3MOPO-
31, UTPAIOT BaXKHYIO POJIb B 00pa30BaHUU SITU- U 1O~
JINTEHETUYECKUX JIABUH.

Kak mokazan aHaim3 MoJieBbIX U3MEPEHUI MTPOY-
HOCTHBIX XapaKTepUCTUK CHEXKHOTO CJ10sI (BpeMeHHOe
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Puc. 4. 3epHucras usmopo3sb (Xubunsl, aato Paceymuopp):

a — OTJIOKE€HHAas Ha INTOBEPXHOCTU CHEXKHOI'O ITOKPOBA, 06— HOI’pC6éHHaH B CHEXXHOM TOJILIEC
Fig. 4. Hard rime (The Khibiny mountain, the Rasvumchorr plateau):

a — deposited on the surface of the snow cover; 6 — buried in the snow pack

COIPOTUBJICHUE Pa3phiBy U CXKATUIO, COITPOTUBIIC-
HME TOPU30HTAILHOMY 30HIMPOBAHUIO C YYETOM aHU -
30TPONUHU TEKCTYPhl CHEXXHOTO CJIOS), UX 3HAYCHUS
TeM HWXE, YeM BBIILIE CONEPKAHUE B CJI0€ KPUCTAJI-
JIOB BBICIIMX CTAJAWI SBOTIOLUU (CKEJETHBIX) U YeM
0oJice pa3BUTA TEKCTypa CJI0S: HAMMEHBIINE 3Ha4Ye-
HMSI TIPOYHOCTHBIX XapaKTEPUCTUK OTMEUCHBI B CHEX-
HBIX CJIOSIX C BOJIOKHUCTOM TEKCTYPOI, CIOXKEHHBIX
JISASHBIMU KPUCTAJJIAMU CKEJIETHOTO Kjacca hopMm
(cM. Tabxa. 3, 4). OTMETHUM, YTO TIPSIMOI 3aBUCHUMO-
CTU BPEMEHHOTO COIPOTUBIICHUS CXKATUIO U pa3phbl-
BY Y COIPOTUBJICHUS] TOPU3OHTAILHOMY 30HAMPOBA-
HMIO OT TEMITEPATYphl ¥ INIOTHOCTH CHEXKHOTO CJI0ST He
HabmonaeTcs. BbIcokast CKOpOCTb 3BOJIIOIIMU CHEX-
Hoit Toimy Ha KoJbcKOM MOJyOCTpOBE M BhICOKAsI
CTeNeHb e€ MePEeKPUCTAIIM3AIUN U Pa3pbIXJICHUS
(B pe3yJsibTaTe Yero aaxke B JIaHIIIA(GTaX BbICOKOTOP-
HbIX APKTUYECKUX ITyCThIHb (POPMUPYETCS CHEXKHASI
TOJIIIA C HU3KUMM 3HAYCHUSIMUA TIPOYHOCTHBIX XapaK-
TEPUCTUK) UTPACT BAXKHYIO POJIb B (DOPMUPOBAHMS B
CHEXXHOI TOJIIIIE JJABMHOOIACHBIX CJIOEB.

3akinoyeHmne

1. B xone aBONIOIMY CHEXHOM TOJIIU B 1LIeH-
TpanbHOI yacTu Koabckoro m-osa yepe3 12—20 cyT.
nocjie GOPMUPOBAHUS CHEXKHOTO CJIOS MOSIBJISIOT-
csl JIensiHble KPUCTAJLIbI CKEJIETHOTO Kjacca GhopM;
yepe3 85—100 cyT.— KpuCTa/UIbl CEKTOPUATIBHOTO U
TuTacTUHYATOTrO KiaaccoB ¢opM. 3a 70—80 cyT. maxke

B TOJIIIIE TUIOTHOTO METEIEBOTO cHera (hOpMUPYIOT-
cs1 ociabJeHHbIE CHEXXHbBIE CJI0M C BOJIOKHUCTOM
TEKCTYpOI, CIOXEeHHbIe KpUCTaalaMU TOJIyCcKe-
JIETHOTO M CKEJIETHOIro KiaaccoB ¢GopM (JJaBUHO-
ornacHble cjou). B MHOrocHeXXHbIe 3UMBbI B MapTe
10 100% cHeXXHOW TOIIINA MOXET COCTOSITh U3 CIIOEB
CO CTOJIOYATOM U BOJTOKHUCTOM TEKCTYPOl, CTOXKEH-
HBIX KpUCTaJIaMU MOJIYCKEJIETHOTO U CKEJIETHOTO
KJsaccoB ¢opM pazmepoM 2,0—5,0 Mm.

2. 3HaYeHMST TPOYHOCTHBIX XapaKTePHUCTUK CHEXK-
HOTO cJios (BpeMeHHOe COMPOTUBJICHNE Pa3phIBY U
CKaTUIO, COMTPOTUBIIEHNE TOPU3OHTAILHOMY 30HAM-
POBAaHUIO C YYETOM aHU3OTPOITUU TEKCTYpPhI CHEX-
HOTO CJIOST) TEM HIKE, YeM BBIIIIE COepKaHUE B CJIOE
KPHWICTAJUIOB BBICIIIMX CTAAWI BOMIOLNY (CKEJIETHBIX)
¥ yeM 0OoJjiee pa3BUTa TEKCTypa CJI0s; HaMMEHBIINE
3HAYEHUST IPOYHOCTHBIX XapaKTEPUCTUK OTMEUEHBI B
CHEXKHBIX CJIOSIX C BOJIOKHUCTOM TEKCTYPOIA.

3. OnpeneneHbl KOMUYECTBEHHBIE XapaKTepH-
CTUKU CTPOEHUSI CHEXKHOM TOJIIIM B pa3HBIX JIMTO-
JIOTO-CTpaTurpauueckKmux KoOMIJIeKcax CHEXXHOTO
MOKpoBa LeHTpanbHOU yacTu Konbckoro m-osa u
BBITIOJTHEHA OLIEHKA TTPOXOAMMOCTU CHEXXHOM LN~
HBI TPAHCIIOPTHBIMU CPEACTBAMU B MHOTO- U CpeJl-
HECHEXXHYIO 3UMYy B (heBpasie—mapTe (B Iepruod Hau-
OoJbIIIEH TTIepeKPUCTAIIN3AIUY CHEKHOM TOJIILIN).

4. Ha KobCcKOM IT-0BE BBICOKAsI CKOPOCTh 3BO-
JIIOIIMY CHEXXKHOM TOJIIIM U BBICOKASI CTEIIECHD €€ IIe-
peKpUCTAIU3AlIMU 1 PAa3PBIXJICHUS TTOBCEMECTHO
CO3/1AI0T YCJIOBUS IJIsT 00pa30BaHUS MM~ U TTOJIUTEe-
HETUYECKUX JIaBUH.
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