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o QuqraalbHoro orrrroHeHr a Ha Auccepraur{o Hnyro p a6 ory

Kzcrauona Olera f euualre Bpr-cla

<llpupo4Ho -rexHoreHHar AuHaMr.rKa reMnep arypHo ro p e)Kr{Ma rpyHToB Ha

3auolxpHou ueSrera3oKonAeHcarHoM MecropoxAeHr4r4 )

Ha C OU CKaHkI e yqeHOLI CTeIIeHV KaHALIAaTa Ie oJIorO -MI{HepZUI ofl4rle cKIIX HayK rro

c[eq]I€lJIbHocrLI 25.00.08 - <<I4nNeHepHa.rr reoJrorur, Mep3JroroBeAeHr4e r4

rpyHToBeAeHr4e)

Arcrya.nrHocrb

,{uccepraqus O.f. Kucrallosa flocBrrrleHa n3yrreHuro Anr{TenbH oit $u:slavurcu
rI3MeHeHkIt MecrHbIX feoKplronorr4rrecKr..rx yclonufi B pe3ynbrare AeqrenbHocrr4
qeJIoBeKa [pI4 ocBoeuur4 KpyrrHoro ra3oBoro Mecropox{p.euufl, Ha ceBepe 3ana4nofi

Cu6upu. 3ra upo6nenaa flBlrflercfl Bce 6onee axryamnofi B cBfl3u c

nHreHcnQuxagvteit ocBoeHI4-{ ceBepHhrx Mecropox geuuit u 6omruofi

I'I3MeHqHBocrbro feoKplIonon4qecKr4x ycr,onuit, B Koropbrx [por4cxoAlrr DTo

ocBoeHue. Anrop rrocraBr4Jr AoBoJrbHo cnoxHyro 3alLaqy: r{3yr{HTb oco6ennocru

LI3MeHeHLI' TeMllepaTypHoro peXI4Ma Mep3JIbIX, [poMep3aroq?rx r4 rrpoTaHBarou{r4x

rlopoA Ha rlnoulaAKax o6ycrpoficrna Mecropox1eHr4s. LT cBr3aHHbre c orr{M

KpI{OfeHHbIe Ilpoqeccbl B 3aBracrrMocrkr oT llaJrurl].vrfl Lrrwr orcyrcrBr4f, ce3oHHo-

oxnaxAarcIqux ycrpoficrg (COy LInH repMocra6utrursaropon). Ha COV Bo3rararorc.rr
6onrruue HaAelKAhI s o6racrz [oBbrrrreHus Hare]KHocrLr ocHoBaHrrit u $ynaaMeHToB
e o6Jracrz paclpocrp a:ne:ntrfl seqHofi Mep3norbr pr coxpaH eHkrfl oKpyx{arcrqefi cpe4rr,

rrogroMy reMa Aucceprarlrlu BbrrJr flAur oco6enno axryalrHofi .

CreneHr o6ocHonaHHocrrr HayrrHbrx

peKoMeHAarIufi

Pa6ora cocrollT vr3 4 rJIaB, BBeAeHrr.f,, 3aKJrroqenns, 6 upnroxenufi u

HacqI{TbIBaer 186 crp. Cuucox nl4Teparypbr HacqnTbrBaer 67 ccsutoK, H3 roroprrx 15
tBJItIorc.lI orqeraMH no HLIP I4 rlpoeKTHo-r43brcKareJrbcKr{vr pa6oraM Ha reppLrroprrr{

3anolrpuoro HeQrerasoKoHAeHcarHoro Mecropox reHzrl, BbrnoJrHeHHbrx

cTop oHHr{MLr Op f aH u3 arJr4flMpr.

B pa6ore

no.noxceuufi, BbIBonoB u

feoKpLronofzqecKLrx

3auaAuofi Cu6upu,

paccMorpeHbr Borrpochr rrpeAbrAyrrlrrx r{ccneAoBanuir
ycnonufi Ha Mecropo)KAeHlrrx yrneBoAopoAoB Ha ceBepe

AaHo pafionupoBaHue reppr{Topr4r4 Mecropox1eHarfl rro
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naHArrra$THoMy rurry MecrHocrr.r, [prrBeAeHo o6rqee
reoKpraonorr4rrecKr4x yclonzfi .

TaruKe na6ruoAenpre 3a Lr3MeHeHLreM

pa3Br{Tr{eM Kpr4ofeHHbrx npoqeccoB.

ollucaHI4e I4HXeHepHO-

MepanorHofi na6oparopuefi, BxoArrrlefi s cocraB ooo <fa:npona 4o6uva
-fu6ypr>, rAO TpyAtz'Tcfl aBTop, 6sttu opraHr43oBaHbr MoHr4Topr{Hr H3MeHeHrrt
reMneparypHoro pex{HMa rlopoA Ha rrJrorqaAKax o6ycrpoficrBa MecropoxAeHvr,fl, a

r{mKeHepHo-re oKpr{oJr o rraqe cKr,rx ycno n.uft u
Oco6oe BHr4MaHr4e yAeunocb prHTepBa^rry

rny6un or 2 Ao 10 M, KaK HavI6oree rpeAcraBnreJrbHoMy Anfl oro6paxeHra.a
cllTyarluu c reMrleparypHblM pexrlMoM B rrpzrroBepxHocrHbrx cJroflx. Ha ocuoBaHprkr
u3yqeHut zguenenzfi TeMrleparypHoro pexr{Ma Ha yqacrKzx Hacbrrrr{ c
ecrecrBeHHhIMI4 yCnOBVrfl}.4II., U TaM, rAe rrpoBoAr4nocb crpor{TeJrbcrBo vr
sKculyarar\Lrfl coopyNeuufi rro [epBoMy rlprrHrlrlrry crpoprrenbcrBa B of;1acru
se.{Hofi Mep3norbr 6ruo ycraHoBneHo, r{To crpolrrenbcrBo n 3Kcrrnyar arlarfl
coopyxeHufi (6ez yr{era BlruflHprfl gKcnnyararlr4oHHbrx cKBarfl4n) na 3anonrpuola
H|KM Mox(er rpuBoALITb K KapALIHaJrbHhrM r{3MeHeHr4rM TeMrreparypbr rpyHToB, pr

pa3HLIIIa reM[eparypbl B rlpeAenax 10 u Moxer Aocrrrrarr 15oC B o.qr.rH Lr ror xe
ce3oH. llo p*ylbraraM 3aMepoB ycraHoBJreHo, qro COy cyulecrBeHHo 3aKpenJr.rrror
ocHoBaHr.rr u oyHAanaeHTbr

reMneparypHofo penfl4Ma fpyHroB, npn KoropoM pucK 4esoprraaqzfi cBeAeH K
MrrHr4MyMy.

oco6oe BHI4MaHHe B Ar4aceprar\uv aBTop yAennn r43yqeHuro BrrLrflHkrfl

AI4HaMTIKI4 HaAMep3JIorHbIX BoA Ha reMrreparypHrrfi pelKLrM u rtyluuy ce3oHHoro
orravBaHnxlnpouepsaHLrs, rpyHToB. Llzyuenne [poBoAlrnocb c rroMorrlbro MeJrKr4x
nbe3oMerpl{qecKl'Ix cKBa}KI/tH, rny6zuofi oKono I u, upo6ypenHbrx Ha orrhrrHoM

Ha rIJIoIqaAKe yKm). llo 4auubrM, rroJryrreHHbrM co cKBaxrr.rH,
(Kqpmu Motr4Hocmu eodouacbtuleHHoeo necKcDl (repuuHoJrorr4t

3a BOAOyIOp rrpLrHr4Marracb KpoBns ronrrlr4 Mep3Jrbrx fpyHToB Lrnr4

fpyHrbl c HI{3KI{M rcosQQzql4eHroM Snnrrpaquu (cyrtunxu). YcraHosreHo, qro B
3aBuckIMocrLI or lj.aJrurruf. COy z [poBerpl4BaeMbrx no4uonufi rroA rrJrotqaAHbrMr4
coopyxeHvIflMn) MolrlHocrb BoAoHacbrrrleHHoro cJro-s (uo pesynbraraM uo_r6prcrzx
3aMepoB B cKBax{LIHax) rvroNer Ll3Menrrrbc.rr or 0 Ao I tt 75 cu. Errlz nrr.ueleurr 3
3oHbI c p€BnLIqHbIM BoAoHachIIrIeHleM: 3oHa 6es soAoHacbrrrleHtrfl, 3o1a rpaH3r4Ta

npoBeTpr.lBaeMbre rroArronbf,

pex{rzM lpyHroB, 6xusxutrr K

rrpoBerprrBaeMbrx uo4uolufi

coopyxenufi, rrpoAneBaror cpoK r4x cnyN6rr;
6es COy rro3BoJrrror coxpaHr4rb reMneparypnrrfi
ilplrpoAHoMy; a coBMecrHoe rrpr4MeHeHrae COy kr

cyqecTBeHHo yCKOpseT AOcTLTX{eHrre orrTr4M€LrrbHOfO

yqacrKe (uacunr

6rrru cocraBJleHbr

Ar4ccepranra), r4e
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HaAMep3norHbIX BoA 14 3oHa c 3acrofiHblM pexr{MoM r4 rracrr{rrHofi axryrr,ryt'{guefi.

Orueqeno cyqecrBeHHoe IloBbrrrreHlre cpeAHeroAoBbrx reMrreparyp B

nonoo6pa:oBaHHblx 3oHax c gacrofiHhrM pelrr4MoM u -rracrrrvHofi axrynrylxquefi.

Taxxe orMeveHo BJrusHue AI4HaMLrKr4 cHexHoro rroKpoBa Ha reMrreparypnufi pexrrM

B pa3nI4qHbIX 3OHaX: CHTTI{e CHe}KHO|O nOKpOBa rrpr{BoAlrr K rroHr4x{eHuro

cpeAHeroAoBbIX reMneparyp, a uadyeu (repuznoJrorlrrr guccepranra) K
IIoBbIIIreHuro. OrueqeHo o6pasonanne 6yrpoB nyqeHr.rr Lr HaJreAefi c rpuoreHHbrM

HaIIopOM B 3oHaX c IIOBbIIIeHHbIM BOAoCOAepXaHLIeM IIeCKa.

Kpolae Toro, AuccepraHT npoBen MoAeJrr4poBaHr4e BruflHHfl

3arleraHut ypoBHf, HaAMep3norHbrx BoA B Hacbrrrrx Ha reMrreparypHufi pexr4M

lpyHToB ocHoBaHLIit na uy6une HyneBbrx roAoBbrx aMlnkrryA. Irlcnolr3oBanacb

nporpaMMa HEAT JI.H.XpycrarIeBa (\4fy HM. M.B.Jlorraosocona). B KaqecrBe
I4cxoAHbIX napaMerpoB rlpLrHkrManr,rcb reuloSzeHqecKr{e csoficrsa pearrbHbrx

rpyHToB Ha yqacrKax I4ccJIeAoBaHI4-[. B pesynbrare MoAenkrpoBaHu{ 14 cpaBHeHr4fl,

pacqeTHbrx 14 rroJreBbrx AaHHbrx ycTaHoBJreHo, rrTo IIoAbeM ypoBHr HaAMep3JroTHbrx

BoA B nerHIlfi repkloA rIpI{BoALtr K yBenuqeHlrro cpeAHero4oaofi reMrreparypbr u

Mo)Ker BbI3Barb npo6neurr ycrofrvnnocrrr coopyx(eHzfi, ercnnyarupyroulnxcx 6e:

COy. YcranosreHo 3Haqr4TeJrbHoe Brrtrfl:e{nre

reMneparypHufi pe)Kr4M Mep3nbrx rpyHroB rrpr4

BoA. Orcyrcrnlle BoAoHacbIuIeHHofo cJror cyulecrBeHHo rroBbrrrraer HaAexHocrb

ocHoBaHzrl BcneAcrBLIe IroHHlKeHHs cpeAHeroAonofr TeMrreparypu. B xoAe rroJreBbrx

LlccJleAoBalJuit ycraHoBneHa raK)Ite np;lMal cBr3b rrHTeHcr4BHocrlr pa3Btrrtrg raKr4x

KpkIoreHHbIX [poqeccoB KaK TepMoKapcr, 6yrprr lyqeHr{s, H€LneAr4 u o6no4neHr{r c

TeM[eparypHblM pexl{MoM lpyHToB, pexurMoM BoA ce3oHHor€Lrrofo cJror, cocraBoM H

csofi crnaNar{ rpyHTo B, Bbrc oro it u pacnpeAeneHueM cHe)KHo ro rroKpoBa.

[ocronepHocrb rr HoBr{3Ha rtofiyqeHHbrx pe3yJrbraroB

B 4ncceprarJvrkr nplrBeAeHbr ABa rryHKTa nayunofi HoBra3Hbr:

HeSrerasoBoro MecTopo)K4elJus, co

ycnoBr4rMr{ [poBeAeHbr AonfoBpeMeHHbre

pexl{MHble sa6lrcAenus. 3a reMrleparypofi rpyHroB ocHoBaHuir, gtrx Koropbrx

3KCIIepLIM eHT BIIT"I,flIJLTfl

IIJIOIIIAAHbIX TCCqAHbIX

HcloJIb3oBaHhI pa3JrkIqHble MeroAbr repMocra6uttuzaquu 14 co3AaHa 6aza

AZHaMLIKpI TeMnepaTypHoro peXLIMa.

Buepnrre na 6oruuou o6reue BhrrroJrHeH qr4cJrennrrfi

ro4onofi Ar4HaMr{Krl ypoBHr HaAMep3norHbrx BoA B

uy6zHrr

BeJrLrqLrHbr cHe)KHofo rroKpoBa Ha

pa3nr{rrHbrx ypoBHf, x HaAMep3JrOTHbrX

l. lnx reppr{ropHLl

feoKpLr onoruqecKuMr4
CJIO)KHbIMII

(6oree 5 ner)

2.
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Hacblrltx Ha reMrleparypHblfi pexuM rpyHToB. Ha ero ocHoBe ycraHoBJreHo:
pa}3nl4qHble pex{ptMbl AI4HaMI{Kr4 HaAMep3norHhrx BoA npr4BoA.rrr KaK K
rloBbrrueH[ro, TaK u rroHHxeHr4ro cpeAHefoAoBofi reuneparypbr lpyHToB.

K coxzuIeHLIIo, AaHHhIe nyHKTbr cKopee roBopf,T o 6olrruona o6reue
BbITIoJIHeHHbIX Hayr{Hux pa6or, Ho He orpaKalor B nomrofi Mepe HayqHyro HoBr43rry
[onyqeHHblx pe3ynbraroB. Hanpzuep, n ALrcceprar\vn BcrperreHa MeroAr{Ka
IIpoBeAeHut MoHlltTopuHra TeMIIepaTypHOro peXLIMa Mep3nhrx fpyHToB,
aAarlrl4poBaHHafl aBropoM K ycnoBl{.sld 3anortpHoro H|KM, MeroALrKa [poBeAeHr4.rr
pexrrMHblx na6moAenuit 3a ypoBHeM HaAMep3norHbrx BoA c noMorrlbro ueuy6orvx
nbe3oMerpuqecKl4x CKBa)KLIH, [OnyqeHbr HoBbre pe3ynbrarbr rro Brr,r.f,Hr4ro
o6no4neHus Ha[Mep3norHoro cJlo.l Ha reMrreparypHrrfi pexr{M Mep3nbrx rpyHToB
HacbIrII4 I4 tloAcrl{naloqrrx ecrecrBeHHbrx lpyHToB tr Ap. llpnueM Bce gTu HayqHbre
Aocrl{xeHl4-r [oAKperIJIeHbI, 4eficrnrareJlbHo, 3HaqlrreJrbHbrM o6reuou rroJreBbrx 14
pacqerHhlx AaHHbIX, npLIBeAeHHbIX B A]jil}CeprAr\uu, Ho norreMy-To He BOrrrJrLr B
lepeqeHb TIyHKTOB uayuuofi HOBI{3HII. T.e. gzcceprar\nx, HecoMHeHuo, o6naAaer
uayuuofi uoslasHofi, noATBepN4euuofi 6omruzu KoJrLrqecrBoM HoBbrx AaHHbrx,
orHaKo B pa3Aene <<Hayunax HoBLr3Ha)) 3TO BbrreJreHo cna6o.

OcnosHrre rrononteHl4t pa6oru AoKnaAbrB alrr4cb Ha 3 r<onsepenqnrx H
ceMl{Hapax, a rarcKe I43nox(eHbl B 7 [eqarHblx pa6orax, r43 Koropblx 2
ouy6luroBaHbl B )KypHzrnax, BXoArIrIr4x B <llepeveHr poccnftcKr{x perleH3r4pyeMbrx
HayqHbD( xypHanoe> BAK Muno6pnayrcu p(D.

1. 3auluulaeurre rIoJIo)KeHLIt cKopee rroBToprror H3BecrH6re krcru'br
LlHx{eHepnofi reorpl4oJrorlln, He)KeJrLr 4eficrazreJrbHo orpaxaror ocHoBHbre
HayqHbre pe3ynbTaThr, noJrylreHHbre AlrccepTaHToM.

2. He yKasaHo, KaKr,rMr4upu6opalara I]poBoAHnr{cb TepMoMeTpr4qecKr4e
uccJIeAoB aHVrs. B TepMocKBaxr{Hax.

3. Tenlora fasonoro lepexoAa BoAa-neA He Moxer pe3Ko yBenr{qnBarbcfl
vrrn yMeHbrrrarbcr (crp.78) 3ror
lpaKTlrqecKkr [ocTosHeH.

reuloQusH.recxnfi

4. B ra6tugax 4.2.4 - 4.2.8 p€BMepHocrb reuno0z:r4rrecKux
IroJroxeHHbrx B ocHoBy pacqeroB TeMneparypHoro pelKr4Ma
HeBepH€ur.

rrapaMerp

BeJII4TIIIIH,

fpyHroB
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CoornercrBlr e A rlccepra Iu{ H Kpr{Tepr{fl M, ycraHoBJreH H br M flo.noxeHrreM o

7
[pncy?I(AeHlrr yqeHblx creuenefi BAK MnHo6pHayKrr P@ (yrneplqeHHoro

[panureJrbcrBoM PCD 24 ceHrn6pn 2013 r. N 842).

,{IEccepraqna npeAcraBJr.rrer co6ofi HayqHo-KnanuQurarluoHHyro pa6ory, B
KOTOpOtT LI3JIo)KeHbI HoBhIe HayqHo o6ocgonaHHble TexHLrqecKr4e peueHr,r.s 14

pa3paOoTKLI IIo opraHl43alluu u [poBeAeHLIIo MoHLIropI4Hra reMnepaTypHoro pexr{Ma

ce3oHHo upoMep3arcrqzx/nporar,rBaroqux rpyHToB r4cKyccrBeHHhrx

yqeroM [pLrMeHeHrl.rr COY Ha

B CJTOX{HbTX feoKpHoJrofLrqecKLrx

neQrerasoBbrx Mecropox1eHuflx,

ycnoBr4.sx. Ocnonnbre pe3ynbrarbr
paooTbl MoryT npLIMeH.fTbCfl I'n\ vrcyqeH]1'fl Te[JroBofo pex{r{Ma Mep3nbrx nopol flpu
ocBoeHrIV ceBepHhIX Mecropox{4euuit, cra6uttuza\uu rpyHToB c rroMorrluo COY z
[porHo3a pa3BurLrs. KptroreHHbrx npoqeccoB 14 seilenuir Ha yr{acrKax rrcKyccrBeHHbrx

uacrtleft. Pa6ora I4Meer onpeAeJleHHhre [epcneKTlrBbr Anr galrnefiurero pa3Brrrr4fl B
qacrll coBepIueHcTBoBaHI{s MeTOArrKr{ MoHr,rropr.rHfa TeMrrepaTypHoro pexr.rMa
rpyHToB r{ ypoBHr HaAMep3norHbrx BoA.

Anrop e S ep ar c o orB erc rBy er o c H o B HoMy c oAep)K aHuro ALrc c epr ar\r4r4.

,,{zccepraqzoHHat pa6ora orBerraer ocHoBHbru rpe6on aHprflM floroxenufl. o
ilpucyxAelJlau yqeHbIX creueHefi BAK Mzuo6pnayKu P@, a ee aBrop, Kracrauon
Oner fenHa4rennv, 3acny)KlIBaer rrpvcyxAeHLrfl yvenofi crerreHu KaHAuAara
feoJlofo-MI{HepaJIOrI4rrecKI4X HayK [O CilequanbHocrrr 25.00.08 I4nxenepua_a
f e oJrofrr.f, , Mep3 JroToBeAeHUr e U lpyHToBeAeHHe.

Mep3nbrx 14

nacrrnefi c

HaxoAf,rrlprxcfl

flpo Q ec cop xaQ e4pu Paspa6 orrcu r{ oKcrny ar ar\uu

r€BoBbrx Lr r€t3oKoHAeHcarHbrx Mecropox4enHfi ,

OfBOyBnO Pfy He@rz H ra3alrMeHr4 VI.M. fy6rnHa,

Il999l, Mocrna, JleHzucxnfi np

AOKTOp reoJrofo-MLr Hepaloruqec

e-mail : yakushev.v@ gubkin.ru
pa6.ren. +7 (499)135 -5 0-05

flo4nucr B.C.-flryru 6uru"pnro: , 4wZ,4p e4p
,)

uren Bla4 krMup CraHraclaBoBr{q


