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IIPOrH03 OTTAMBAHMSI If PACIIPE,D;EJIEHMSI BEqHofi MEP3JIOTbl If 
M3MEHEHMSI KPMOrEHHOro PACTPECKMBAHMSI rPYHTOB 

HA TEPPMTOPMM POCCMM IIPM IIOTEIIJIEHMM KJIMMATA 

c. E. rpeqm.QeB 

Jfl.tcmumym Kpuoc<jJepbt 3eMJZu CO PAH, 625000, Tl()MeH.b, a!R. 1230, PoccuR 

Ilpe)1JJO)l(eH reOCl1CTeMHb!H no11xo11 K npomo3y QJOHOBb!X reoKpl10JJOrwieCKl1X npol(eCCOB l1 COOTBeTCTBy
IOU\l1e ynpOU\eHHbie pacqeTHhie MeT0)1bl, pe3yJJhTaTbl KOTOpb!X MOryT 6hITb OTpa)l(eHhl Ha nporH03Hb!X MeJJKOMaC
wrn6Hh!X KapTOCXeMax. BbinOJJHeHhl pacqeThl l1 COCTaBJJeHhl nporH03Hhie (110 2025 r.) MeJJKOMacwTa6Hhie 
KapTOCXeMhl pacnpe11eJJeHl1SI l1 OTTa11eaHl1SI eeqHOH Mep3JJ0Tbl l1 l13MeHeHl1SI Kp11oreHHOro paCTpeCKl1BaHl1SI 
rpyHTOB Ha Tepp11Top1111 Pocc1111 B ycJJOBMSIX rno6aJJbHOrO noTenJJeHMSI KJJMMaTa. IlporH03 BbinOJJHeH )1JJSI Tl1nOB 
ypoq11ll\, CJJO)l(eHHhIX c noeepxHOCTH rnpQJS!HhIMM, rJJ11H11CThIM11 11 necqaHhIMH rpyHTaMM. Bhl)1eJJeHhI 06JJacT11 
npe11noJJaraeMoi1 11erpa11al\1111 11 npe11noJJaraeMoi1 yCToi1q11nocT11 eeqHoi1 Mep3JJOThI )1JJll y poq11ll\ pa3HhIX T11noe, 
a TaK)l(e 06JJacT11 npe11noJJaraeMoro 3aTyxaH11si Kp11oreHHOro paCTpecK11eaH11S1 . 

Be11.H.aJ! Mep3ll.Oma, ommauBlmue, zeocucmeMa, KpuozeH.H.Oe pacmpecKu6aH.ue, nome/Ul£H.ue KJZUMama, npozH.03 

PREDICTION OF PERMAFROST THAWING AND DISTRIBUTION AND CHANGES 
OF FROST SOIL CRACKING FOR THE TERRITORY OF RUSSIA UNDER CLIMATE WARMING 

S.E. Grechishchev 

Institute of Earth's Cryosphere, 625000, Tyumen, P.a. 1230, Russia 

Geosystematical foundations and simplyfied calculations for geocriological processes predictions are proposed . 
The predicted results are supposed to be shown on the small scale map-schemes. The available calculations (up to 
date 2025 year) and small scale map-schemes of predicted permafrost thawing and distribution and changes of 
cryogenic soil cracking within Russia under global climate warming were carried out. The prediction is fulfilled for 
peaty, clayey and sandy stow types. The zones of degradating and stable permafrost for different stow types and 
frost soil cracking decreasing area are distinguished within the territory of Russia . 
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BBE,11.EHHE 

Hat.JaBineec5I rJio6aJihHoe rroTerrnemre KJIHMaTa 

rrpHBe,a;eT B 30He Bel.JHOH Mep3JIOTbI K H3MeHeHHIO 

TeIIJioo6MeHa Ha 3eMHOH IIOBepxHOCTH H, KaK 

CJie)J;CTBHe, K CIJ;BH2KKe cPH3HKO-XHMHl.JeCKOro paB

HOBeCH5I BO BCeH TOJIIn;e MHOrOJieTHeMep3JihIX 

rropo,a;. 3To 6y,a;eT corrpOB02K)J;aThC5I pa3JIHl.JHbIMH 

reoKpHOJIOrHt.JeCKHMH rrpon.eccaMH, pa3BHTHe KOTO

pbIX B 6oJihIDHHCTBe cJiyqaeB rrpe,a;cTaBJI5IeT orrac

HOCTh IJ;JI5I X03SlHCTBeHHOH ,a;e5ITeJihHOCTH. Ilo,a;qepK

HeM, l.JTO pet.Jb H)J;eT 0 cPOHOBbIX rrpon.eccax, KOTO

phle, Boo6nre roBop5I, pa3BHBaIOTC5I ropa3,a;o Me,a;

JieHHee H He3aMeTHee, t.JeM HecPOHOBhie reOJIOrH

t.JeCKHe rrpon.ecChI, Bhl3bIBaeMble Herrocpe,a;CTBeHHbIM 

B031J;eHCTBHeM HH2KeHepHOH ;::i;esrTeJihHOCTH Ha reo

JIOmt.JeCKYIO cpe;::i;y H KOTOphle )J;JI5I y;::i;o6cTBa 6y;::i;eM 

Ha3hIBaTh reoKpHOTeXHOreHHbIMH. 

B03HHKal01IIHe BCJieJJ;CTBHe CTpOHTeJihHbIX Hapy

meHHH IIOBepxHOCTHbIX IIOKpOBOB (IIOl.JBeHHOro, 

pacTHTeJihHOro, CHe2KHOro H ;::i;p.). Heo6xo;::i;HMOCTh 

Hx rrporHo3a ot.JeBHJJ;Ha, a MeTOIJ;hI rrporHo3a pac

cMaTpttBaJIHCh HaMH paHee HeO)J;HOKpaTHO [I'pe
tf.UW,eB u ap., 1982; 1983; Mell.bH.UJCOB u ap., 1992 ]. 

1I TO KacaeTC5I reoKpHOTeXHOreHHbIX rrpon.ec

COB, MeTO)J;hl HX rrporH03a HHTeHCHBHO pa3BHBalOTCSl 

H HaXO)J;5ITC5I B Herrocpe;::i;CTBeHHOH CB5I3H c THIIaMH 

HH2KeHepHhlX coopy2KeHHH, Hx BhI3hIBa101IIHX. K 
HHM 2Ke OTHOC5ITC5I H reoKpHOJIOrHt.JeCKHe rrpon.ecchl, 

Cf>oHOBhie 2Ke reoKpHOJIOrHt.JeCKHe rrpon.eCCbl 

pa3BHBalOTCSl rro,a; BJIH5IHHeM m;::i;poMeTeopo

JIOrHl.JeCKHX ¢aKTOPOB Ha TeppHTOpH5IX, He 3aTpO

HYTblX Herrocpe;::i;CTBeHHhIM X035IHCTBeHHhIM B03-

;::i;eliCTBHeM. 0HH rrpoTeKaIOT B ycJIOBH5IX KBa3HpaB

HOBeCH5I rropo;::i; c 0Kpy2Ka10nre:H: cpe,a;o:H: KaK pe3yJih

TaT MaJihlX OTKJIOHeHHH OT Hero H caMH no ce6e 

5IBJISIIOTC5I Bbipa2KeHHeM HerrpepbIBHOH 3BOJIIOII,HOH

HOH rro;::i;cTpoliKH reoJiomqecKoli cpe;::i;h1 K 6oJiee 

M06HJibHhlM BO)J;HOH H B03JJ;YIDHOH cpe;::i;aM. U:eJieco

o6pa3HOCTb 3a6JiaroBpeMeHHOrO rrporH03a cPOHOBbIX 

rrpou;eccoB JJ;HKTyeTrn rrpttpo,a;ooxpaHHhIMH u;eJISIMH, 

a TaK2Ke B03M02KHblM B03)J;eHCTBHeM rrpon.eccoB Ha 

HH2KeHepHbie coopy2KeHHsr. TaK, HarrpttMep, rroTerr

JieHHe Bel.JHOH Mep3JIOTbI M02KeT Bbl3BaTh pa3py-
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C. E. I'PE'!HJaEB 

IIIeHtte 3AaHIIH, IIOCTpOeHHbIX c coxpaHeHIIeM Mep-

3JIOTbl B OCHOBaHHH. IlpeKpa111eH1Ie paCT

peCKHBaHtt51 rpyHTOB YJIYtIIIIIIT ycJIOBH51 3KCrrJiya

Tau,nn AOpor, 3eMJI51HbIX IIJIOTIIH, 3AaHIIH II T.A. 

061111IH ou,eHOl.J:HbIH reoKpHOJIOrtttieCKIIH rrpor

H03 rrpOII3BOAHJIC51 pa3JIIIl.J:HblMII aBTOpaMII Ha npo

T51)1(eHIIII IIOCJieAHIIX JieT HeOAHOKpaTHO. 

B pa6oTe [Anisimov, 1989 ], .sIBJIS1IOI11eHC5I rrep

BOH rronbITKOH nporHo3a B03MO)l(HOro pacrrpeAe

JieHII51 BetIHOH Mep3JIOThI Ha Tepp1ITop111I Pocc1I11 B 

ycJIOBII51X rJio6aJibHOro IIOTerrJieHtt51 KJIIIMaTa , Ha 

OCHOBe rraJieopeKOHCTPYKIJ,IIII II rraJieoreorpa¢tttieC

KIIX aHaJIOrlIH npttBeAeHO B03M0)1(H0e IIOJIO)l(eHIIe 

IO)l(HOH rpaHIIIJ,bl BetIHOH Mep3JIOTbl B 6yAy111eM. 

ComacHo 3TOMY npomo3y rrJIOill3Ah poCCIIHCKOH 

BetIHOH Mep3JIOTbl COKpaTHTC51 6oJiee tJ:eM BABOe. 

0AHaKO He yKa3aHO, l.J:TO petih ttAeT 0 rpaHIIU,ax 

BetIHOH Mep3JI0Thl AJI51 CTaIJ:IIOHapHblX ycJIOBHH, KO

TOpble MOryT HaCTyIIRTb tiepe3 TbIC51tIY HJllI He

CKOJibKO coT JieT. EcTeCTBeHHo, tJ:To TaKoli mrreprr

porH03, AaBa51, MO)l(eT 6hITb 06111eIIJiaHeTapHyIO 

TeHAeHU,IIIO, rrpeACTaBJI51IOillYIO RHTepec AJI51 OTAa

JieHHbIX IIOKOJieHRH, He AaeT B03MO)l(HOCTb ou,eHIITb 

CTeneHh orraCHOCTII HatJ:aBIIJeroC51 TIOTerrJieHR51 

KJllIMaTa AJI51 BetIHOH Mep3JI0Tbl Ha nep1IOA, rrpeA

CTaBJl5IIOillHH HerrocpeACTBeHHbIH npaKTRtieCKRH 

HHTepec, T.e. Ha 6JIH)l(attm1Ie 30-50 JieT. 

B pa6oTe [Brown, 1994] 0606111ettb1 rrportto3-

Hhie reoKpROJIOrRtJ:eCKRe IIOCTpOeHII51 c reorpa¢1I

tJ:eCKRX TI03Hll,HH H npeACTaBJieH KatieCTBeHHbIH 6ec

cpotIHbIH reorpa¢1ItJ:eCKIIH nporH03, OTIIICb1BaIOI111IH 

KOHU,errTyaJibHO pa3BRTIIe B03M0)1(HbIX cPOHOBblX 

Mop¢oreHeTtttieCKIIX AeCTPYKTIIBHhIX rrpou:eccos. B 

pa6oTe o6o3HatJ:eHa 06111a51 TeHAeHU,RSI. B Heli OT

cyTCTByeT rrporH03 CTpOeHII51 Mep3JIOTbI, apeaJIOB H 

B03MO)l(HOH IIHTeHCIIBHOCTII npou,eccos, He ytJ:TeHa 

CB513b '!'HIIOB rrpou,eccoB c B03MO)l(HbIM CTpOeHIIeM 

Mep3JIOThI, He yKa3aHa cpotIHOCTb nporHo3a. 

B HacToSim:eli pa6oTe AJI51 rrpaKTRtJ:ecKRX u,eJieli 

HatJ:aTa pa3pa6oTKa oa:eHOl.J:HOro KOJllitJ:eCTBeHHOro 

nporH03a cPOHOBbIX reoKplIOJIOrtttJ:eCKIIX npou,eCCOB 

B CB5131I c 0)1(1IAaeMbIM TIOTerrJieHReM KJIIIMaTa Ha 

cpoK OKOJIO 30 JieT, T.e. npRMepHo AO 2025 r . 

IlporH03ttpyeMblMH napaMeTpaMR 51BJI.51IOTC51: rJiy-

6IiHa H CKOpOCTb OTTa1IBaHII5I MHOroJieTHeMep3JibIX 

rropoA, rrpttMepHoe rroJIO)l(eHIIe apeaJios oTphlBa 

KpOBJIII MHOroJieTHeMep3JiblX IIOPOA OT IIOAOIIIBbl 

Ce30HHOro rrpoMep3aHII51, II3MeHeHRe apeaJIOB H 

rJiy6ttHbl KpttoreHHOro pacTpeCKIIBaHR51 rpyHTOB. 

Kp1IoreHHoe pacTpecKttBaHtte KaK OARH R3 reoKp1Io

JIOr1ItJ:ecKttx rrpou,eccoa, IIOAJie)l(a1111Ix rrporH03Y, 

6bIJIO Bhl6paHO B KatJ:eCTBe rrepBOro 3Tana pa60Tbl B 

CB513H c xopomeli pa3BRTOCTbIO He06XOARMbIX AJI51 

nporH03a pactJ:eTHblX MeTO~OB . 

OEIII,ME IlPE.[f;IIOCbIJlKM 

Ilptt rrporH03e o6o3HatieHHblX BbIIIIe cPOHOBbIX 

reoKpROJIOrRtJ:eCKRX npou,ecCOB npRH51Tbl CJieAyIO

I11Re ycJIOBII51, orpaH1ItJ:eHR5I H ynpoiD,eHR51. 
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II porH03HhIH rrep1IOA rrp1IH51T paBHhIM 30 JieT, 

T.e. rrplIMepHo AO 2025 r. 

Cu,eHap1Ili B03MO)l(HOro rroTerrJieHII51 KJIIIMaTa 

II IIOBbIIIIeHII51 TeMrrepaTypbI IIOBepxHOCTII IIOl.J:Bbl 

rrp1IH51T corJiaCHO aHaJIII3Y' BbIIIOJIHeHHOMY 

A.B.IlaBJIOBhIM (CM. ero cTaThIO B HaCTOSIIIIeM HO

Mepe )l(ypHaJia). ComacHo 3TOMY cu,eHaplIIO B Te

tieH1Ie rrpomo3Horo rreplIOAa Ha Tepp1ITOPIIII Pocc1I1I 

cpeAHerOAOBa51 TeMrrepaTypa B03Ayxa IIJiaBHO IIOA

HIIMaeTC51 Ha 1-1,5 °C, a TOJIIIIIIHa CHe)l(HOro IIOK

poBa yBeJI1Il.!1IBaeTC5I Ha 25 % . 
Ilp1IH51TO, l.J:TO IIOtJ:BeHHhlH, paCTIITeJihHblH II 

CHe)l(HbIH IIOKpOBbl He IIOABepraIOTC51 IIp51MOMY TeX

HOreHHOMy pa3pymeHIIIO, IIOCKOJlbKY petih IIAeT 0 

cPOHOBbIX rrpou,eccax. 

:VIcrroJib30BaH rrplIHU,HII nepapxn1I IIPIIPOAHhIX 

reOCIICTeM AJI51 IIHTeprrpeTall,IIII rrpOrH03HbIX II3Me

HeHIIH, B COOTBeTCTBIIH c KOTOpbIM 60JihII11Ie reo

CIICTeMhl - JiaHAIIIacPThl, MeCTHOCTII - COCT051T II3 

MeHhIIIIIX reoc1IcTeM: ypotIMill II ¢au,1Ili. IIocJieAHne 

xa paKTeplI3YIOTC51 OAHOPOAHhIM JIMTOJiorntJ:eCKIIM 

CTpoeHIIeM rrplIIIOBepxHOCTHbIX rpyHTOB' IIOApa3Ae

JieHHblX HaMH no IIX crroco6HOCTII K rrpoMep3aHIIIO

OTTanBaHIIIO II K APYrlIM reoKp1IoJiorntJ:eCKHM rrpo

u,eccaM Ha TOPcPSIHbie, rJIMHMCThie n rrectJ:aHhie. 

CKaJihHh1e, rroJiycKaJihHbie II KpyrrHocKeJieTHhle 

rpyHTbl, a TaK)l(e reOCIICTeMhI, IIX BKJIIOtJ:aIOI111Ie, He 

paccMaTp1IBaJI1ICb. TaK)l(e He paccMaTplIBaJinch BOA

Hhie reoCIICTeMbl, IIOCKOJihKY IIp51Mbie Ha6JIIOAeHH51 

rrp01ICXOA511111IX B HHX reoKp1IOJIOr1ItJ:eCKHX rrpou,ec

COB He rrpOBOAIIJIIICb, a COOTBeTCTBYIOillHe cPII31IKO

MaTeMaT1ItieCK1Ie pactJ:eTHbie MOAeJIII rrpaKTHtieCKII 

He pa3pa6oTaHbI. 

061111IM IIplIHIJ,HIIOM 51BJI51eTC51 rrpeAIIOJIO)l(eHne 

0 ,,rJiaAKOCTII pa3BHTII51" reOCIICTeM B TetJ:eHne pac

CMaTplIBaeMoro 30-JieTHero rreplIOAa IIOA BJIH51HIIeM 

IIOCTerreHHoro TIOTerrJieHII51 KJIIIMaTa, T.e. npo6JieMa 

B03MO)l(H0H KaTaCTPOcPIItJ:eCKOH IIOTeplI y cTOH

l.J:IIBOCTII reOCIICTeMaMII He paccMaTp1IBaeTC51. 3To -

6oJihIIIa51 aKTyaJibHaSI ttaytJ:HaSI npo6JieMa, Tpe6yI0-

111a51 AJI51 CBoero pemeHII51 pa3pa6oTKII COOTBeTCTBy

IOI11eH TeOplIH II MaTeMaTIItJ:eCKIIX IIMIITall,IIOHHblX 

MOAeJieH KplIOreHHbIX reOCIICTeM. 

B KatJ:ecTBe 11cxoAHOH 6a3bI AaHHh1x, Heo6-

XOAIIMhIX AJISI cxeMaTIItJ:eCKIIX rrporH03HhIX pactJ:e

TOB II IIOCTpoeHHH MeJIKOMaCIIJTa6HhIX KapTOCXeM, 

rrpHH51Ta 1IH¢opMaa:1rn, COAep)l(a111a5IC5I Ha MeJIKO

MaCIIJTa6HblX (1 : 25 000 000) Kaprnx ,,ATJiaca 

CCCP" (tt3A. rYrK , M., 1984) . 

OTTAMBAHME BEqHQM MEP3JIOTbl 

HII)l(e np1IBOARTC51 cxeMaT1ItJ:eCKIIH rrporHo3 

H3MeHeHR51 IIOJIO)l(eHII51 rpaHRU:bI BetIHOH Mep3JI0Tbl 

H CKOPOCTeH ee OTTaRBaHII51, T.e. ,, OTpbrna" KpOBJIII 

BetIHOH Mep3JIOTbl OT IIOAOIIJBbl Ce30HHO-rrp0Mep3a

IOI11ero CJIOSI, B Top¢51HhIX , rJIIIHttCTbIX 11 nectJ:aHbIX 

ypotI1II11aX. 3TR rpaHRU:bl cpaBHIIBaIOTC5I c COBpe

MeHHblMH rpaHIIU,aMR BetJ:Holi Mep3JIOThI. Ha ocHo

BaHIIII rrporH03HbIX pactJ:eTOB rrpeACTaBJieHO cxe-
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flPOI'H03 OTTAHBAHH5! H PACflPE/{EJIEHHfl BE'!HOH MEP3JI0Tbl 

ManrqecKoe pall:om1poBaHHe ITporH03Holl: reoKpHo

Jiorw1ecKoll: CHTyau;HH. 

IloJIO)KCHHe IO)KHOM rpaHHIJ;bl BClfHOM Mep3JIO

Tbl B rpyHTax 3a.n:aHHOro COCTaBa MO)KCT 6bITb Hall -

):(CHO ITpH6JIH)KCHHO ITO H30JIHHHH, OITpe.n:emreMOM 

Bbipa)KCHHCM 

X = (A.I,/ A,h). (-J 2urf))/ J}'urf) = 1, (1) 

r.n:e x - OTHOIDCHHe rJiy6HHbl CC30HHOrO npoMep-

3aHH5I K rJiy6HHe ce30HHOro OTTaHBaHH5I; A.fr' A.,h -
K03¢q:mu;HeHTbl TCITJIOITpOBO):(HOCTH rpyHTa B MCp3-

JIOM H TaJIOM COCT05IHHH; f (surf), f (surf) HH):(CKCbl 
w s 

3HMHHX H JICTHHX TeMnepaTyp TIOBepxHOCTH TIO'-!Bbl, 

cc ·Mee. 

LJ;JI5I ITpH6JIH)KCHHbIX paC'-ICTOB ITPHH5ITbl CJie-

.n:yro111He ocpe.n:HeHHbIC ITOKa3aTCJIH TCITJIOcPH-

3H'-ICCKHX CBOMCTB rpyHTOB: 

- TOPcP W = 3,0; Ysk = 300 Kr/M3; A1h = 
= 0,8 BT/M·rpa.n:; 

A.1r= 1, 12 BT/M · rpa.n:; 

- rJIHHHCTbIC rpyHTbI w = 0,25; Ysk = 1700 Kr/ M 3; 

A.,h = 2,1 BT/M·rpa.n:; A.1r = 2,5 BT/M·rpa.n:; 

- ITCCOK W = 0, 15; Ysk = 1600 Kr/M3 ; 

A.,h = 1,6 BT/M·rpa.n:; A.1r = 1,9 BT/M'rpa.n:, 

r.n:e w - BJia)KHOCTb; Ysk - IIJIOTHOCTb CKeJieTa rpYffTa. 

I1H):(eKCbI TeMITepaTyp ITOBepxHOCTH paCC'-IHTbI

BaIOTC5I ITO CJICJJ:YIOillHM ITpH6JIH)KCHHbIM ¢opMy JiaM: 

J~surnz(5/6). T!:,,';n · tw, (2) 

J (surf) z (5 / 6) . T (surf) . f 
s m,s s' 

r.n:e tw H ts - ITPOJJ:OJI)KHTCJibHOCTb ITepHO):(OB 3HMHHX 

(oTpHu;aTCJibHbIX) H JICTHHX (ITOJIO)KHTCJibHbIX) 

TCMITepaTyp ITOBepxHOCTH; 

T (surf) H T (surf) - cPH3H'-ICCKHe aMITJIHTYJJ:bI 3HMHHX 
m,w m,s 

H JICTHHX TCMITepaTyp ITOBepxHOCTH. -

3Ha'-ICHH5I tw H ts OITpe.n:eJI5IIOTC5I Ha OCHOBe 

KapTbI .n:aT HaCTyITJICHH5I TCMITepaTypbI B03.n:yxa, 

paBHOM 0 cC, BCCHOM H OCCHbIO. 

3Ha'-ICHH5I T ,!;,~':,;!) H T ,;:;rn paCC'-IHTbIBaIOTC5I ITO 

CJICJJ:YIOillHM 3MITHpH4CCKHM ¢opMyJiaM [I'pe<tuw,ea 
u ap., 1982; 1983 ]: 

rcsurf) = rcairl/(1 + 3·H), 
m~ m~ s 

(3) 
T (surf) = K, T (air) (4) 

m,s m,s ' 

r.n:e T (air) T (air) - ,tiH3H'-ICCKHe aMITJIHTYJJ:bl 3HMHHX 
m,w ' m,s \l' 

H JICTHHX TeMnepaTyp B03.n:yxa; Hs- 3HMHHM 

MaKCHMYM TOJIIllHHbI CHC)KHOro IIOKpOBa, M; K = 1, 1 
):(JI5I ITCCKOB HK= 1,2 ):(JI5I rJIHH H Top¢a [I'pe<tuw,ea 
u ap., 1983]. 

3Ha'leHH5I T,!;,~:;i ITPHHHMaeTC5I paBHbIM cpe.n:He-

5IHBapcKoll: TCMITepaType B03):(yxa ITO KapTe H3 

,,ATJiaca CCCP". 3Ha'-IeHHe T,!;,~r) ITpHHHMaeTC5I 

paBHbIM cpe.n:HeHIOJibCKOM TCMITepaType no COOTBCT

CTBYIOliICM KapTe H3 Toro )Ke aTJiaca. 3Ha'leHHe Hs 
ITPHHHMaeTC5I ITO KapTe CHC)KHOro IIOKpOBa H3 Toro 

)Ke aTJiaca. 

Pttc. 1. CoBpeMettnoe (A) " npomo3ttoe '-Iepe3 

30 JieT (B) pacnpe)J,eJienne sequoii Mep3JIOTbI. 

I -
1
oCTposHoe, II - rrpephIBHCTOe, III - crrJJOlllHOe. 1 -

conpeMeHHa5! IQ)!{Ha5! rpaHHL(a Be4HOi1 Mep3JJOTbI; 2, 3, 4 -
pacYeTHhie c o s peMeHHhie !O)!{Hhie rpaHHL\hI neYHOi1 Mep3JJOThI B 

TOptj:J5!HblX, r!IHHHCTbIX H rrecYaHbIX r pyHTax, COOTBeTCTBemIO. 

OcTaJJbHh1e yCJJ. o6o3H. CM. n TeKCTe. 

LJ;JI5I Ka)K.n:oro THITa rpyHTa, OCHOBbIBa5ICb Ha 

ITpHBC):(CHHbIX ¢opMyJiax (1)-(4) H KapTOrpa¢H

t.IeCKHX .n:aHHbIX, 6bIJI paCC'-IHTaH K03cPcPHU:HCHT x H 

ycTaHOBJICHO ITOJIO)KeHHe H30JIHHHH x = 1, KOTOpa5I, 

ITO oITpe.n:eJieHHro, ITpe.n:cTaBJI5IeT co6oll: IO)KHYIO rpa

HHU:Y BC'-IHOM MCp3JIOTbI ):(JI5I .n:aHHOro THIIa rpyHTa. 

Ha pttc.l HaHeceHbI pacc'-!HTaHHbre coBpeMeH

Hbie IO)KHbIC rpaHHIJ;bI BC'-IHOM Mep3JIOTbI B TOPcP5I -

Hbrx, rJIHHHCTbIX H ITecI.JaHbIX rpyHTax. Ha TOM )KC 

pHCYHKe ITOKa3aHbl COBpeMCHHbie rpaHHIJ;bI OCTpOB

HOM, ITpepbIBHCTOM H CIIJIOIDHOMO BC'lHOM MCp3JIOTbI. 

KaK CJie.n:yeT H3 pttcyHKa, IO)l(Ha5I rpaHHu;a npoMep-

3aHH5I TOPcP5IHbIX rpyHTOB ITpH6JIH3HTCJibHO COBITa

.n:aeT c IO)KHOM rpaHHI.J;CM Be'-IHOM MCp3JIOTbI, IO)l(Ha5I 

rpaHHI.J;a ITPOMep3aHH5I rJIHHHCTbIX rpyHTOB ITpH-

6JIH3HTCJibHO COBITa.n:aeT c IO)KHOM rpaHHu;ell: npe

pbIBHCTOM Mep3JIOTbI, a IO)l(Ha5I rpaHHI.J;a npoMep-

3aHH5I ITCCKOB COBITa.n:aeT c IO)KHOM rpaHHu;eii 

CIIJIOIDHOM MCp3JIOTbI. 
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3To IT03BOJISieT AaTh reoCHCTeMHYIO HHTepITpe

TaIIHIO TaKHM TepMHHaM KaK ,,OCTpOBHasr"' ,,ITpe

pbIBHCTasr" H ,,cnJIOIIIHasr" Mep3JIOTa. ,,OcTpOBHasr " 

Mep3JIOTa - Ta TeppHTOpttsr, rAe Top¢srHhie ypo

l!Hllla SIBJISIIOTCSI Mep3JiblMH, a rJIHHHCThie H necqa

Hble ypOl!Hllla B OCHOBHOM HeMep3Jihie. ,,IIpepbI

BHCTasr" Mep3JIOTa - TeppHTOpHSI, rAe ITpOMep3aIOT 

Top¢srHhie H rJIHHHCTbie ypol!Hllla, a necl!aHhie B 

OCHOBHOM OCTaIOTCSI HeMep3JI~IMH. ,,CITJIOIIIHasr" 

Mep3JIOTa - TeppHTOpttsr, rAe npoMep3aIOT BCe 

THnhI ypOl!Hill, BKJIIOl!aSI ITectiaHhie. 

B AelicTBHTeJihHOCTH ,,IO:>KHhie rpaHHIIhI" ¥ep-

3JIOThI AJISI Ka:>KAOrD THna rpyHTa AOJI:>KHbl 6hITb 

sechMa ITpH6JIH3HTeJihHhI H3-3a AOJirospeMeHHhIX 

cPJIIOKTyau:ww KJIHMaTttlleCKHX ITapaMeTpos. B cssr3H 

c 3THM AJISI Ka:>KAOro THITa rpyHTa AOJI:>KeH cy111ecT

sosaTb CBOM paHOH ITepeJieTKOB c COOTBeTCTBYIOI11eM 

llaCTOTOM ITpoMep3aHHSI. 3aAalla oITpeAeJieHttsr Ta

KHX paHOHOB 3AeCh He paccMaTpHBaeTCSI. 

Ilporno3 ITOJIO:>KeHHSI IO:>KHbIX rpaHHII Bel!HOM 

Mep3JIOTbl AJISI rpyHTOB pa3JIHl!HOro COCTaBa ITOA 

BJIHSIHHeM rJio6aJihHOro ITOTeITJieHHSI npOBOAHTCSI ITO 

TeM :>Ke ¢op My JiaM (1 )- ( 4). B ITOCJieAHHX cu:e

HapHH: ITOTeITJieHHSI K 2025 r. HeCKOJlbKO AeTaJIH-

3HposaH, COrJiaCHO AaHHblM A.B.IlaBJIOBa, a HMeHHO: 

- cPH3Hl!eCKasr aMnJIHTyAa 3HMHHX TeMITepa

TYP B03Ayxa 6yAeT TeITJiee cospeMeHHOM Ha 2-4 
rpaAyca; 

- cPH3Hl!eCKasr aMnJIHTyAa JieTHHX TeMnepa

TYP B03Ayxa 6yAeT TeITJiee cospeMeHHOM Ha 1,5 
rpaAyca . 

B OCTaJihHOM cxeMa ITOCTpOeHHSI H30JIHHHH x H 

MeTOA OITpeAeJieHHSI rpaHHII no ycJIOBHIO x = 1 
OCTa!OTCSI npe)J(HHMH. 

,Il,JISI ITporH03a OTTaHBaHHSI Bel!HOM Mep3JIOTbl B 

rpyHTax pa3JIHl!HOro COCTaBa BBOASITCSI CJieAY!OillHe 

AOnOJIHHTeJihHhie ITpeAITOJIO)J(eHHSI: 

- cpeAHerOAOBasr TeMITepaTypa ITosepxHOCTH 

rpyHTa 6yAeT paCTH BO BpeMeHH Be3Ae c ITPHMepHO 

ITOCTOSIHHOM B cpeAHeM CKOpOCTh!O ; 

- AJISI AaHHoro THITa rpyHTa, rJiy6ttHa ero 

OTTaHBaHHSI K 2025 r. (T.e. my6ttHa ·KpOBJIH Bel!HOM 

Mep3JIOTbl) 6yAeT yMeHbIIIaTbCSI ITO Mepe ITPOABH

)KeHHSI BrJiy6h o6JiaCTH Bel!HOM Mep3JIOTbl JIHHeHHO 

OT MaKCHMaJihHOro 3Hal!eHHSI Ha ee !O)KHOH cospe

MeHHOM rpaHHIIe, 3aHHMaroiu:eH: ITOJIO)KeHHe Xo, AO 

HyJisr Ha ee IO)KHOH 6yAy111ew r.paHHIIe, 3aHHMaro-

111ew qepe3 30 JieT n .oJIO)J(eHwe xw rAe x - KO-

OPAHHara no HOpMaJIH K rpaHHIIaM; 

- reOCHCTeMHOe CTpoeHHe Bel!HQM Mep3JIOTbl, 

Bb1pa)J(aro111eecsr B cy111ecTBOBaHHH ,,ITepexOAHOro" 

H ,,npoMe)KyTol!Horo" cJioes, B nporH03HhlX pacqe

Tax He YllHThrnaeTcsr. 

BseAeHHhie yITpoin:eHttsr no3BOJISIIOT CAeJiaTh 

CJieAYIOIJJ:He OIIeHKH OTTaHBaHHSI Bel!HOM Mep3JIOTbI. 

IO)KHhie rpaHHIIhI MHoroJieTHero npoMep3aHHSI 

rpyHTOB pa3HblX THITOB ABH)KYTCSI BrJiy6h TeppH

TOpHH Bel!HOM Mep3JIOTbI c nOCTOSIHHOM cpeAHeM 

CKOpOCTblO H n03TOMY AaTa ,,OTphlBa" KpOBJIH Bel!

HOM Mep3JIOTbl OT nOAOIIIBhl CJIOSI Ce30HHOro ITp0-
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Mep3aHHSI B rpyHTe AaHHOro THITa B TOl!Ke c KO

OPAHHaTOH x MO:>KeT 6hITb paCCl!HTaHa ITO CJieAyI0-

111eH: nptt6JIH:>KeHHOM ¢opMyJie: 

Ta ::::::30 ·xi x
30

, rOAhT, (5) 

rAe x - paCCTOSIHHe TOl!KH OT cospeMeHHOM IO:>KHOM 

rpaHHIIbI Bel!HOH Mep3JIOTbl B rpyHTe AaHHOro THITa. 

CpeAHsrsr MHoroJieTHsrsr CKopoCTh OTTattsaHHSI 

Bel!HOM Mep3JI0Thl VP! nOCJie ee ,,OTpbIBa" OT nOAOIII

Bbl ce30HHOMep3JIOro CJIOSI OITpeAeJisreTrn no ¢opMy

Jie [I'pettUU{eB U ap., 1982 ]: 

VP!= (A.·(V}surf) )/(L·w)) l/2, . (6) 

rAe VP! - CpeAHeMHOrDJieTHSISI CKOpOCTb OTTaHBa

HHSI Bel!HOM Mep3JIOTbI (M/roA)' (VT(surf) )- cpeAHe

MHOroJieTHSISI CKOpOCTb nOBbIIIIeHHSI cpeAHerDAOBOM 

TeMITepaTyphI ITosepxHOCTH rpyHTa (rpaA/rDA). 

ToJII11HHa cJiosr ,,oTphrna" KPOBJIH sel!HOM Mep-

3JIOThI OT ITOAOIIIBbl ce30HHOnpoMep3aro111ero CJIOSI 

oITpeAeJisreTcsr Bb1pa:>KeHHeM: 

H = Vp/ (t - t), t >ta (7) 

Ha JO)KHOM rpaHHIIe Mep3JIOThI ta = 0 H, CJieAO

BaTeJihHO, H = H max> rAe H max - MaKCHMaJihHbIM 

,,OTpblB" KpOBJIH Bel!HOM Mep3JIOTbl OT nOAOIIIBbl 

ce30HHoITpoMep3aroiu:ero cJiosr. 

BeJIHl!HHa (V)surf)) ou:eHHBaeTCSI ITO ¢opMyJie: 

(V}surf))::::::T3~urf)/30, rpaA/roA, (8) 

rAe T3~urf) - nporH03HOe yseJittl!eHtte cpeAHerDAO

BOM TeMITepaTyphl ITOBepxHOCTH rpyHTa qepe3 30 
JieT (T.e. K 2025 r.). 

IlOBbIIIIeHHe _cpeAHerOAOBOM TeMITepaTypbI ITO

BepxHOCTH rpyHTa Ha OCHOBaHHH CAeJiaHHbIX ITpeA

ITOJIO)J(eHHM H BblIIIeITpHBeAeHHbIX ¢opMyJI MO)J(eT 

6hITb 011eHeHO OT 0' 5 AO 1, 2 rpaAyca AJISI BCeM 

TeppHTOPHH Mep3JIOTbI. Ilo3TOMY 

(VTCsurf) ) = 0,016 AO 0,040 rpaA/rDA. 

TaKHM o6pa3oM, HCITOJih3YSI AaHHhie o csolicT

sax rpyHTOB, ITO ¢opMy JiaM (6) H (7) MO)KHO 

ITOJIYl!HTb cJieAyro111tte cpeAHHe ITporH03Hhie 

OIIeHKH: 

- B Top¢e v pf = 0,05 M/roA, H max= 1,5 M; 

- B rJIHHHCTbIX rpyHTaX VP! = 0,10 M/rOA, 

Hmax = 3,0 M; 
- B ITecKax v pf = 0,14 M/roA , H max = 4,2 M . 

IloJiyl!eHHhie 011eHKH COBITagaIOT ITpHMepHO c 

0606111eHHbIMH pe3y JihTaTaMH, ITpHBegeHHbIMH B pa-

60Te [Brown, 1994], HO 6oJiee AeTaJIH3HposaHhI H 

cBsr3aHhI c reocttcTeMaMH. E CJIH y lleCTh B paclleTax 

BJIHSIHHe ,,nepexogHoro" H ,, npoMe)J(y TOl!HOro " reo

CHCTeMHhix CJIOeB, TO B03MO)KH0, l!TO ITPHBegeHHbie 

IIHcPPhI MOryT yMeHbIIIHTbCSI Ha 10-20 % . 
0606111asr pe3yJihTaTbI ITporH03HhIX paclleTOB, 

OTMeTHM, l!TO Ha TeppHTOpHH KpHOJIHT030HhI Poc

CHH BhJgeJISIIOTC51 gse Kpy nHhie o6JiaCTH (pttc. 1, E) : 
s - 30Ha ycJIOBHO CTa6HJibHOH Bel!HOM Mep3JIOTbl H 

D - 30Ha ee noTeH11HaJihHOM g erpag au:tttt , c TpeMsr 

ITOA30HaMH B Ka)J(goli. Bseg eHHDie y cJIOBHhie Ha-



IJPOI'H03 OTTAJfBAHJ1Il J1 PACIJPE~EJJEHJ1Il BE'IHOH MEP3JJ0Tbl 

3BaHlUI 03HatiaIOT' 'ITO ecmr noTenJieHIIe npO):(OJI

:>KIITC5I TOJibKO ):(0 2025 r., a 3aTeM ycJIOBII5I He 6y):(yT 

II3MCH5ITbC5I HeorpaHIIl!CHHO AOJiro, TO tiepe3 

AJIIITCJihHblM nepIIOA BpeMCHII (MO:>KCT 6hITb TbIC5Il!II 

JICT) B o6JiaCTII D BCtIHa5I Mep3JIOTa OTTaeT BO BCCX 

TIInax rpyHTOB' a B o6JiaCTII s MCp3JIOTa JIII6o 

tiaCTIIl!HO, JIII6o nOJIHOCTbIO coxpaHIITC5I. 

fIOA30Hbl, BhlACJICHHbIC Ha pIIc.1, E' IIMCIOT 

CJICAYIOIIIIIM CMhlCJI: 

Dl - nOJIHOe OTTaIIBaHIIe BC'IHOM Mep3JIOTbl K 

2025 r.; 

D 2 - cpe):(Hee OTTaIIBaHIIe: nectiaHhle II rJIII

HIICThie ypOlIIIIIIa OCTaIOTC5I B OCHOBHOM HCMep3-

JlbIMII; B TOPcP5IHhIX ypotIIIIIIax KpOBJI5I Mep3JIOThI 

nOHII:>KaeTC5I, ee ,,oTpbrn" HatIIIHaeTC5I B HaCT05IIIICC 

BpeM5I, BCJIIIl!IIHa ,,OTphrna" K 2025 r. COCTaBIIT OT 

1,5 ):(0 0,5 M; 

D 3 - cJia6oe OTTaIIBaHIIe: nectiaHhle ypotIIIIIIa 

OCTaIOTC5I B OCHOBHOM HeMep3JibIMII; B rmrnIICTblX 

ypOtIMIIIaX KPOBJI5I Mep3JIOTbl noHII:>KaeTC5I, ,,OTpbIB" 

HatIIIHaeTC5I B HaCT05III1Ce BpCM5I, 3HatICHII5I ,,OTpbl

Ba" K 2025 r. COCTaB5IT OT 3 ):(0 1,5 M; B TOPcP5IHbIX 

ypotIIIII1aX KpOBJI5I Mep3JIOTbI nOHII:>KaeTC5I, HatiaJIO 

,,OTpbIBa" tiepe3 15 JICT' BCJIIIl!IIHa CJI05I ' OTphrna" 

K 2025 r. OT 0,5 M AO O; 1 -r I 

/ _...-". '· ,,_ 
s 1 ~ ?CTpOBHa5I Mep3JIOTa: B nectiaHhIX ypo-

lIIIIIIaX KPOBJI5I Mep3JIOTbl noHII:>KeHa, HatiaJio 

,,oTphrna" B I;IaCT05IIIIee BpCM5I, ,,oTpbrn" K 2025 r. 

OT 4,2 AO 2,2 M; B rJIHHIICTbIX ypotIIIII1aX KpOBJI5I 

MCp3JIOTbl nOHII:>KeHa, HatiaJIO ,,oTphrna" tiepe3 10 

JieT, ,,oTpbrn" K 2025 r. OT 1,7 AO 0; TOPcP5IHhie 

ypotIIIIIla OCTaHyTC5I Mep3JiblMII; 

S2 - 30Ha npephIBIICTo:ii Mep3JIOThI: B nectia

HhIX ypOlIIIIIIaX KPOBJI5I Mep3JIOTbl noHII:>KeHa, Hatia

JIO ,,OTphrna" tiepe3 15 JICT, ,,oTpbrn" K 2025 r. OT 

2 M AO O; B rJIIIHIICThIX II Top¢5IHhIX ypc;>tIIIiIIax 

MCp3JIOTa OCTaeTC5I; 

S3 - 30Ha CnJIOIIIHOM Mep3JIOThI: BO Bcex TIInax 

ypotIIIIII Mep3JIOTa coxpamreTC5I. 

Bo Bcex onIIcaHHhIX pa:iioHax TeMnepaTypa 

rpyHTa Ha rny6IIHe 10 M nOBbICMTC5I, 'ITO Tpe6yeT 

cnen;IIaJihHbIX nporH03HbIX ou;eHOK, He 5IBJI5IBIIIIIXC5I 

3aAatie:ii AaHHO:ii pa6oThI. 

KPMOrEHHOE PACTPECKMBAHME 

ITporH03 KpIIoreHHoro pacTpecKIIBaHII5I Bhl

noJIHeH Ha OCHOBe MCTOAllKll, ll3JIO:>KeHHOM B pa6oTe 

[I'pe'lUUfe6 u ap., 1982 ]. BXO,[(HbIC ,[(aHHhie B pac

l!CTHYIO MCTOAHKY COCT05IT H3: (a) KJIHMaTIIl!CCKIIX 

AaHHbIX, BKJIIO'la5I TCMnepaTypbl B03):(yxa II CHe:>K

HbIM noKpOB, (6) CBOMCTB rpyHTOB, BKJIIO'la5I cPII-

3II'leCKIIe, TenJIO-cPII3IItICCKIIe II MexaHIItieCKIIe. 

fJiy6IIHa CHC:>KHOro noKpOBa npIIHIIMaJiaCh no 

MHOroJieTHIIM MeTeopoJIOrlll!CCKIIM AaHHblM II3 

,,KJIIIMaTIItICCKoro cnpaBOtIHIIKa. KJIIIMaT CCCP". 

fIJIOTHOCTb CHera npIIHIIMaJiaCh no 3MnIIpIItie

CKOM ¢opMy Jie: 

= 150 + 250·h5 , O<r< 0,8·Twin· (
9

) 
Ps h;""''- (0,2 + T / T min)' 0,8 ·Twin :5 T :5 Twin' 

r):(e Ps - nJIOTHOCTh cHera, hs - rJiy6IIHa CHera, M; 

hsmax - MaKCIIMaJihHa5I rJiy6IIHa CHera, M; T _:_ 

BpCM5I; Twin - npOAOJI:>KIITCJibHOCTb 3IIMbl. 

TenJionpoBOAHOCTh II TenJioeMKOCTh CHera pac

CtIIIThlBaIOTC5I no 3MnIIpIItICCKIIM cPOPMY JiaM: 

C
5

::::::2,1·103 ·p
5

, A
5
::::::0,93·IQ-3 ·p

5
, 

rAe C - TenJioeMKOCTh cHera, ,Il,:>K/M
3 

· K, p B 

Kr/M
3;s A - TenJionpOBOAHOCTh CHera, BT/M" K~ 

s 

IToKa3aTeJIII MexaHIItieCKHX II TenJIOcPII3IItiec

KIIX CBOMCTB Mep3JibIX rpyHTOB npIIH5ITbl ocpeAHeH

HhlMII AJI5I Ka:>KAOro TIIna rpyHTa - TOPcP5IHOro, 

rJIIIHIICToro, nectiaHoro - no Ta6JIIItIHhIM AaHHhIM, 

npIIBeAeHHbIM B pa60TC [I'pe'lUUfNJ U 8p., 1982 ]. 
,Il,JI5I Bbll!IICJICHII5I Bep05ITHOM CKOpOCTII pocTa 

nOJIIIroHaJibHO-:>KIIJibHOro JihAa MO:>KHO IICnOJib30-

BaTb CJICAYIOIIIee Bbipa:>KCHIIe: 

v=/)..·T·p, (10) 

rAe v TOJIIIIIIHa Jie):(5IHOro KJIIIHa tiepe3 T JieT, !).. -

TOJIIIIIIHa 3JieMeHTapHOM (rOAOBO:ii) :>KIIJIKII JibAa, 

p - tiaCTOTa paCTpeCKIIBaHII5I. 

B nocJie):(He:ii ¢opMyJie nepIIOA T 3aAaH, 3Ha

tICHIIe onpeAeJI5ICTC5I pactieTOM. 1ITO :>Ke KacaeTC5I 

tiaCTOTbl pacTpeCKIIBaHII5I p, TO ee onpeAeJieHIIe 

npOII3BOAIITC5I Ha OCHOBaHIIII CJieAYIOIIIIIX coo6pa

:>KCHIIM. B CB5I3II c TeM, 'ITO KpIIoreHHOe pacT

pecKIIBaHIIe npOIICXOAIIT npII noHII:>KeHIIII TeMnepa

TYPbI noBepxHOCTII HII:>Ke KpIITIItiecKoro 3HatieHII5I, 

tiaCTOTa pacTpeCKIIBaHII5I p AOJI:>KHa onpeACJI5ITbC5I 

KaK tiaCTHOe OT ,[(eJieHII5I l!IICJia 3IIM c TeMnepaTypo:ii 

noBepXHOCTII HII:>Ke KPIITII'ICCKOM, N, Ha l!IICJIO BCex 

Ha6JIIOAeHHhix 3IIM, N,,, T.e. 

I 
p = (N(ltl > ltc,l))IN,,, (11) 

rAe It I a6coJIIOTHoe 3HatieHIIe MIIHIIMaJihHO:ii TeM

nepaTyphI noBepxHOCTII nOA CHeroM B °C, I tcr I -
a6coJIIOTHOe 3HatieHIIe TeMnepaTyphI, KPIITIItiecKo:ii 

no ycJIOBIIIO paCTpeCKIIBaHII5I. 

PactieT I tc, I MO:>KeT npoII3BOAIIThC5I npII6JIII

:>KeHHO II3 ypaBHeHII5I, Bbipa:>KaIOIIIero paBeHCTBO 
~ v 

TeMnepaTypHbIX Hanp5I:>KCHIIII npOtIHOCTII Ha pa3-

pbIB, T.e. 

(E(t) ·o(t))l(l - v) = a(t), (12) 

r):(e E, v - MOAYJih ynpyrocTII II K03cPcPIIU:IIeHT 

IlyaccoHa; o - TeMnepaTypHa5I Ae¢opMaII;II5I; a -
npotIHOCTh Ha pa3phrn; t - TeMnepaTypa noBepx

HOCTII. 

Ta 6JI1111 a 1. Kp11T11qecKHe TeMneparypb1 

rpyHT 

It I 
er 

paCTpeCKHBaHHll I tcr I 

IleCOK 

20 

rJJl1H11CTble 

rpyHTbl 

14 

TopcjJ 

12 
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,,TenJ1all" (1983) 

,,XOJIOAHall" (1985) 

Ta6J1111\a 3. 

rJ1y611na cnera, M 

x 
-1,9 
-2,7 

x 
0 

XI 

-10,3 

-9,3 

XI 

0,09 

XII I 

-14,8 -16,3 

-20,1 -25,1 

XII 

0,17 0,25 

Mecsn-1 

II III 

-19 ,5 -17,2 
-25,l -13,5 

MeClll\ 

II III 

0,28 0,30 

IV 

-13,6 

-14,5 

IV 

0,29 I 

v 
-6,6 
-6,6 

v 
0,21 I 

VI 

+1,8 
+2,6 

VI 

0 

Ta 6 JI 111\ a 4. IlOBTOplleMOCTb MHHHMaJibHbIX 3HMHHX TeMnepazyp IlOBepxHOCTH rpyHTa I t I, ·c B n. AM..;.,!.\_e..:,p_M_a __ - _ ___ _ 

6-8 8-10 10-12 12-14 14-16 16- 18 I 18-20 
~~~-+-~~~~~ 

qacmrn 0,07 0, 14 0,21 0,37 0, 14 0,07 I 0 

IleCOK rJll1Hl1CTbIH rpyHT Topcp 

qaCTOTa paCTpeCKl1BaH11ll 0 0,07 0,20 

Ta 6 JI 111\ a 6. IlOBTOplleMOCTb 311MH11X MHHHMaJibHbIX TeMnepazyp IlOBepxHOCTl1 p-Ha EoBaHeHKOBO ---.----r------3 - -5 -5--7 -7--9 -9--11 -11--13 -13--15 -15- -17 -17 - -19 -19--21 -21--23 -23--25 -25--27 

IlOBTOpl!- 0 ,12 I 0,22 0,20 ,07 0,08 0 ,07 0,17 0,03 0,015 0,01 0,01 0,005 
eMOCTb 

Pe3yJihT3ThI paclJeTOB no ¢opMyJie (12) rrpeJJ,

CTaBJieHhl B Ta611. 1. 

MHHMMaJihHa5I TeMIIepaTypa rroBepXHOCTH IIOA 

etteroM It I orrpeJJ,eJI5IJiaCh no 3MIIHPMllecKo:H: cPoPMYJie: 

ltl::::: ltal/(1+4·H,). (13) 

TaKMM o6pa3oM, qacToTa B03HHKHOBeHH5I Be

JIHlJHHhI I ti 3aBHCHT OT KJIHMaTHlJeCKHX ¢11roKTya

IJ,HH TeMrrepaTypbI B03JJ,yxa H TOJIIIl,HHbI CHe:xrnoro 

IIOKpoBa, KOTOpbie BbllJHCJ15IJIHCb no JJ,3HHbIM ,,KJIH

MaTHlJeCKOrO crrpaBOlJHHKa. KJIHMaT CCCP". 

B KalJeCTBe rrpHMepa rrpnBeJJ,eM pe3yJihT3ThI 

rrporno3a JJ,JI5I ABYX rryHKTOB: (a) rr. AMJJ,epMa H (6) 

II-OB 5IMaJI (EoBaHeHKOBO). 

3HMHHe TeMrrepaTyphI B03JJ,yxa AJI5I pa:H:oHa 

rr. AMJJ,epMa 3aJJ,aBaJIHCh JJ,JI5I JJ,Byx THIIOB 3HM: ,,xo

JIOJJ,Hb:H:" H ,,Terr11o:H:". CpeJJ,H Ha611roJJ,eHHoro MHoro

JieTHero p5IJJ,a 3HMa 1984-85 rr. 6hIJia orrpeJJ,eJieHa 

KaK CT3HJJ,apT ,,XOJIOJJ,HOH"' a 1982-83 rr. KaK 

CT3HJJ,apT ,,TeIIJIOH" . 3HalJeHH5I cpeJJ,HeMeC5IlJHbIX 

TeMrrepaTyp B03JJ,yxa rrpnBeJJ,eHhI B Ta611. 2. 

ComacHo paclJeTaM nmpnHa pacKphITH5I Tpe

Ill,HH B KOHIJ,e 3HMbI COCT3BJI5IeT OKOJIO 2 MM H MO)KeT 

CJIY)!<HTb 6a30M JJ,JI5I poCTa 3JieMeHTapHbIX JieJJ,5IHbIX 

T a 6 J1 111\ a 7. qacmTa pacTpecKttBaHttll rnnoB 
rpyHTOB p-na EoBatteHKOBO 

qacmrn 
paCTpec
K11ean11ll 

64 

JleCOK 

0 

rJll1H11CTbie 
rpyHTbl 

0,20 

Topcp 

0,30 

)KHJIOK TaKo:H: )Ke nmpHHhl. PaccT051HHe Me)KAY 

3THMH Tpelll,HH3MH 6yJJ,eT 15-20 M, lJTO rrpHMepHO 

COOTBeTCTByeT ¢aKTHlJeCKHM Ha6JIIOJJ,eHH5IM. 

flpaKTHlJeCKHe paclJeTbl II03BOJIHJIH orrpeJJ,e

JIHTb lJ3CTOTY B03HHKHOBeHH51 JJ,aHHOM TeMrrepaTy

pbI rroBepxHOCTH I t I AJI5I paiioHa rr. AMJJ,epMa (cM. 

Ta611.4). 

CpaBHHBa5I Ta611. 4 n , MO)KHO orrpeJJ,eJIHTh 

lJ3CTOTY pacTpeCKMBaHH5I rpyHTOB B pa:H:oHe 

rr. AMJJ,epMa (rn611.5) 

BTopo:H rrpMMep paclJeTOB 

EoBaHeHKOBO Ha rr-Be 5IMa11 

rrpMBeJJ,eH JJ,JI5I p-Ha 

l1crroJih3Y5I TY )Ke 

MeTO)J,HKy, orrpeJJ,eJIHM Bep05ITHOCTb MHHHMaJihHbIX 

3HMHHX TeMrrepaTyp IIOBepxHOCTM 3a TOT )Ke caMhIH 

25-JieTHHM rrepHOA (Ta611.6). 

CpaBHMBa5I rn611. 6 n 1, orrpeJJ,eJinM coBpeMeH

HYID lJ3CTOTY paCTpecKMBaHH5I TMIIOB rpyHTOB p-Ha 

EoBaHeHKOBO (rn611.7) 

Atta11orMlJHhle paclJeThI rrpon3BeJJ,eHhI JJ,JI5I APY

mx paiiOHOB. 

LJ,1151 rrpomo3a apea110B pacTpecKMBaHM5I HaHe

ceM M30JIHHHM MMHMMaJihHhIX 3MMHHX TeMrrepaTyp 

IIOBepXHOCTH Ha KapTOCXeMy rpaHMil,bl paCTpeC

KHB3HH51 Jl,JI5I rpyHTOB pa3JIMlJHOro THIIa 6yJJ,yT TOr

JJ,a COOTBeTCTBOBaTh M30TepMaM KpMTMlJeCKMX TeM

rrepaTyp M3 Ta611. 1, T.e. AJI5I Top¢a - BAOJih 

M30TepMbl -12 °C, JJ,JI5I rJIHHMCThIX rpy HTOB - BJJ,OJib 

M30TepMbl -14 °C, JJ,JI5I rreclJaHbIX - BJJ,OJih ll30Tep

MbI -20 °C. PaiioHhI coBpeMeHHoro paCTpecKnBaHM5I 

IIOK333Hhl Ha pnc. 2, A. 
TOlJHO T3KHM )Ke crroco6oM , HO TOJlhKO OCHO

BhlB35ICb Ha paclJeTHhIX rrporH03HbIX 3HalJeHH5IX MH-



IIPOI'H03 OTTAHBAHI151 11 PACIIPEl(EJIEHI151 BE'!HOH MEP3JIOThl 

80° 80° 

40° 

Pttc. 2. 06nacTH KpttoreHHoro pacTpecKttBaHHY B 

cospeMeHHhIX ycnosttYX (A)" B ycnoBttYx, O:>Ktt)J,a

eMb1x qepe3 30 neT (B). 

I - e TOpcjJe (e r11HHHCTb1x H nec•rnHbIX rpyttrnx pacTpecKHBaHHe 
ue npOHCXOJIHT), II - B TOpcjJe H rJIHHHCTbIX rpyttrnx (B necqa
HbIX rpyHTax paCTpecKHBaHHe He npoHCXOJIHT), III - paCT
pecKHBaHHe npOHCXO):IHT BO ecex THnax rpyHTOB. 1 - IQ)I<Hal! 
rpaHHIJ,a coepeMeHHOH Be4HOH Mep3JI0Tbl, 2 - o6naCTb c 
pa3BHTHeM KpHoremibIX Tpelll,HH TOJibKO B npe):leJiax CJIOll ce30H
HOro npoMep3aHHll. 

HHMaJlbHbIX 3HMHHX TeMrrepaTyp IIOBepxHOCTH 

rpyHTa, MoryT 6bITb orrpe]JeneHhI pattOHhI paCT

pecKMBaHMY, mKH]laeMbie qepe3 30 JieT, T.e. K 

2025 r. OHM rroKa3aHhI Ha pttc. 2, E. 
B o6onx cJiyqa51x (T.e. JIJI5I pttc.2, A, E) rpa

HHIJ;hI COOTBeTCTBYIOT l.JaCTOTe pacTpeCKHBaHH5I 

0,2-0,3. CpaBHeHtte pttc.2, AH 2, E rroKa3hrna10T, 

l.JTO K 2025 r. CJie;weT Q)I<H]laTh CHJ!bHOe COKpa

IIIeHMe apeaJioB pacTpecKMBaHM5I. Ha 6onhIIIMX rrpo

CTpattcTBax B ecTeCTBeHHblX ycJIOBH5IX OHO rrpeK -

paTHTC5I IIOJIHOCTblO. B l.JaCTHOCTH, 3TO OTHOCHTC5I K 

rr-By 51MaJJ. Ha pttc. 2, E BhI]leneHa 6oJJhIIIa5I 30Ha, 

f)::(e paCTpeCKHBaHHe rpyHTOB B o6JJaCTH Bel.JHOH 

Mep3JJOTbl 6y]leT CBOJIHTbC5I TOJlbKO K paCTpeCKH

BaHHIO Ce30HHOMep3JJOf0 CJJ05I, IIOCKOJlbKY 3)1,eCb B 

2010-2015 IT. Hal.JHeTC5I ,,oTpbrn" KpOBJIH Bel.JHOH 

Mep3JIOTbI OT IIOJIOIIIBbl ce30HHOIIpOMep3a10ru;ero 

CJJ05I. 

3AKJUOqEHI1E 

BhlrrOJJHeHHa5I peaJJHCTMqecKa5I ou;eHKa B03-

MO)[(HhIX H3MeHeHHH B pacrrpe]leJJeHHH Bel.JHOH Mep-

3JIOTbl IIOKa3bIBaeT' l.JTO K 2025 r. ee IIOJIHOe OT

TaHBaHHe H HCl.Je3HOBeHHe B03MO)KH0 JIHIIIb B 

IIOJIOCe IIIHPHHOH OKOJIO 100 KM BJIOJlb ee COBpeMeH

HOH IO)KHQH rpaHHIJ;bI, l.JTO COCTaBJJSieT He3Hal.JH

TeJJbHYIO ]IOJJIO OT ee COBpeMeHHOH TeppttTOpHH. 

0]1HaKO oru;yTHMbie H3MeHeHH5I TeMrrepaTypbI, 

CTpOeHH5I Bel.JHOH Mep3JIOTbl H rrp05IBJieHH5I reo

KpHOJIOfHl.JeCKHX rrpou;eccoB 3axBaT5IT IIOl.JTH IIO

JIOBHHY TeppHTOpHH ee pacrrpoCTpaHeHmL 3To CBH..: 

]leTeJJbCTByeT 0 Heo6xo]IHMOCTH H u;eJJecoo6pa3-

HOCTH pa3pa60TKH 6oJJee ]leTaJihHOfO rrporH03a, a 

TaK)Ke BBe]leHH5I B ]leHCTBYIOII!He HOpMaTHBHhie ]10-

KyMeHTbl, perJJaMeHTHPYIOIIJ;He rrpoeKTHpOBaHHe H 

CTPOHTeJJbCTBO, Tpe6oBaHH5I yqeTa rrporH03HOfO co

CT05IHH5I Bel.JHOH Mep3JJ0Thl. 

B 3aKJJIOl.JeHMe aBTOP Bhipa)KaeT 6Jiaro]Jap

HOCTh 3a co]leiicTBHe )J,aHHOii: pa6oTe Hau;ttoHaJihHO

MY HayqHoMy c:I>OHJIY CIIJA H Me)KJlyHapo!l,HOH 

Acco:u;tta:u;ttM Mep3JJOToBe]leHM5I. 
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