
OT3hIB

oQnqnaJrbnoro ornonenTa rra AncceprarlrrouHyro pa6ory ffapruaKoBa O.nera

CepreeBrrqa <<Parpa6orrca aBToMarrrsrrponannofi crrcreMbr

JreAonopogHbrx orpa4Aennfi>>oTepMoMeTpnqecKoro KOHTpOJTfl

npeAcTaBJreHHyr0 Ha corlcKaHrre yrreHorr cTerreHrr KaHArrAaTa TexHrrqecKrrx

HayK rro cneqraJrbHocrrl 25.00.20 <<Ieo*rexanuKa, paspyrrrenrre ropnbrx

nopoA, pyAuurlnafl aopora3ogrrHaMrrKa rr ropHafl TerrnoQnsrrrca>>.

flpe4craBJlennafl Ha or3brB ArrcceprarluonH€ilf, pa6ora o6ulnnr o6reuou 140

cTpaHrrII MaruuHonl{cHoro TeKcTa cocTorIT LI3 BBeAeHvIfl, nflTVr tJIaB I,I 3aKJIIOqeHItf,,

crrrcKa Jlureparypbl LI3 180 nauMeHoBaHufi, co4epxtrrr 43 pwcyHKa u 6 ra6rlrrl.

ArcryaJrbHocrb pa6orrr. flpoxoAKa noA3eMHbrx nrrpa6oroK u

crpo}tTeJlbcTBo noA3eMHbrx coopy)KeHurr c npeABapnreJrbHbrM 3aMoprDKr{B€lrrlreM

cra6oyctofi.IuBbtx BoAoHocHbrx ropoA rrrprpoKo rrplrMer{f,ercfl KaK y Hac B crpaHe,

TaK n sa py6exoM B ropuo4o6nB€uoqefi nporvrbrruJreHHocrlr, rurAporexHuqecKoM rir

rpaHcrroprHoM crpolrreJlbcrBe, trptr coopyrreHrru MerporoJrrrreHoB, He$re- vr

ra3oxpanLrJrlrq, QyHlavreHToB npoMbrruJreHHbrx coopyxeunfi n Ap.

IIpu crporrreJlbcrBe IuaxrHbtx BeprrrK€LJrbnbrx crBoJroB B cJrolr(Hbrx

rrlAporeoJloruqecKnx ycJIoBI,If,x c nc[oJrb3oBaHueM 3aMop €DK]rBarcrqux ycrpofi crn,

B ropoAHoM MaccnBe Bofpyr npoeKrHoro ceqeHntr nupa6orKn $oprlupyercs

BpeMeHHOe 3arIIrITHOe JIeAOTOpOAHOe OrpaX(AeHUe, CJry)Karrlee Arrfl. BocnprrflTvrfl

ropHoro u nlApocrarl,ItlecKoro AaBnennfi. B ro )Ke BpeMfl, Ha [paKT]rKe HepeAK[

cJrrra}r, KofAa B 4Poqecce 3aMopa)KuBaIJu[. nopoAHoro Maccr{Ba }r3-3a oTcyTcrBura

AocroBepHbD( AaHHIIX o SnsnuecKnx cnoficrB€x 3aMop€DKlrBaeMbrx ropHbrx

nOpOA' BbD(OAa [I3 CTpOt 3aMOptDK]IBaIOqI4X KOJIOHOK, BIIkIfiIJufl TOXHOJIOFHII€CKIID(

QarropoB B rpoqecce rpoxoAKr{ ruaxrHoro crBorra u Apyrux upuquH, sa'rracryro

HeBo3Mo)KHo onpeAeJrklTb Qarrz.recKrire rapaMerpbr JreAorropoAHoro olpaxA envtfl'

o6ecnequB€trorlero Heo6xo4Iarvryro npoqHocrb u ycrofiurrBocrb npoMopoxeuubrx

ropHblx rropoA, qTo B ptAe cJrrraeB conpoBolKAaercfl ocno)r(HeHaflMrr H



cepbe3HbrMrl aBapHstME H, KaK cneAcTBr{e, yBenErreHr{ro cpoKoB cTpoI{TeJrbcTBa, a

TaKXe QnnancoBbrx 3arpar.

V6eruneJlbHbrM noATBep)K,{eHHeM 3ToMy flBJufiorcs npon3omelunre 3a

rrocneAHrre rulTb Jrer anapufiHbre clalyarlula Ha pf,'qe ropHoAo6rrsarcqD(

rpeArpusrwir (fpeurqr.{HcKufi fOK OAO NDGC <<EnpoXrau>>,

faprurcrprfifoK lK<TypKMerrxHMHr), pyAoyrpaBJreHrfrf, BepxneKaMcKoro

Mecropo)KAeHpln rarvfiHo-MarHueBbrx colefi), Koropbre cBuAerenbcrByror o

HeAocrarorlHocru parpa6orKr{ TeoperlrrrecKux u rexHoJrorr4rrecKr.rx ocHoB

rrporHo3lrpoBallvlfl. u KoHTpoJUr ocHoBHbrx rrapaMeTpoB Bo3BoAr4Moro

neAorropoAHoro orpa)K4ellvfl, rrpu cTpoLrreJrbcTBe rrraxrHbrx crBoJroB B cJro)KHbrx

rurAp oreoJr orzqec KI{x ycno Br4f,x.

B cBt3ll c grLrM, r{ccJreAoBaHnfl, cBs3aHHbre c coBeprleHcrBoBaHneM

cyrqecrByrcIqrx n paspa6omofi HoBbrx, 6olee s$SercrprBHbrx HalnrHo-

o6ocuoBaHHbrx cuoco6os nporno3r,rpoBaHprr n KoHTpoJu cocro.snvrs,

JleAorlopoAHbrx orpaxc4eleuir B rleflf,x r.rcKrroqenvrr Bo3HHKHoBeHrrf, aeapuitHbD(

curyalquit rrpn crpolaTenbcrBe rrraxrHbrx crBoJroB croco6ou r{cKyccrBeHHofo

3 aMOpaxI1'.BAIIVrfl rOpHbrX nOpOA, .f, BJrf,rOTCr aKry€UIrbHbrMLr.

Crour orMerplTb, rITo Ar,rcceprarlproHHafl pa6ora BhrrroJrHrrJracb B

coorBercrBlre c rrJraHaMpr HafrHbrx rdccJreAosaHr.{fi fI4 YpO PAH, a raK)Ke

plccJreAoBanufl. rro reMe Aucceprar\uu rroAAepxaHbr PoccuficKr.rM Ha)rrrHbrM

Qon4ovr.

O6ocnoBaHHocrb HayrrHbrx rroJrorcenufi, BbrBoAoB Ir penoMeHgaqnfi,

cQopuyJrrrpoBaHHbrx B Arlcceprarlnn. ConcrcareJrb Ha AocrarorrHo BbrcoKoM

HarrHoM ypoBHe, c ucfroJrb3oBaHpreM pa3nprqHbrx rroAXoAoB u MeToAoB

o6crosreJrbHo o6ocnoBbrBaer [oJryqeHHbre p$ynbrarbr r'rccJreAosaHkrfi u

cAeJraHHbIe BbIBoAbI. HayqHbre rroJrolreHvrfl, BbrHeceHHbre Ha 3arrlury uo4po6Ho

apryMeHTr{poBaHbr Lr crporo o6ocHoBaHbr.

llper MareMarprrrecKoM MoAenr,rpoBaHr{kr rerrJroo6uenHrrx rrpoqeccoB,

rrpor4cxoA.flIuklx B o6nogueHHoM rropoAHoM MaccuBe BMerrlarcqeM crBoJr B



ycnoBI4rIX efo HcKyccTBeHHofo 3€lMopar<yrBatnts., frpHMeH-LTHcb cTporure

MareMar[rrecKue MeroAbI c HcrroJrb3oBaHueM QyHaauer{T€L[bHbD( 3aKoHoB

TepMoApIHaMLIKkI. Pesymrarbr rrucreHHbD( pacqeroB rroATBepx,rlilrorcr xopomefi

cxoAraMocrbro c AaHHrTMH HarypHbD( na6moAesufi .

HayuHafl HoBTIBHa rr 3HaqeHHe peyJrbraroB rrcc.rreAonanufi AJrfl HayKH

Ir rrpaKTrrKlr. CoucrareJleM paspa6oraHa oprarraHaJrbnas. crrcreMa KoHTpoJUr

SopuupoBaHlrf, vI cocroflHkrfl. neAorropoAHoro orpaxqeHvrfr rrpu crpolrreJrbcrBe

IIIaXTHOTO CTBOJIa B CJIOX{HbIX rI4ApOreOJIOrI4qeCKLIX yCJIOBI4'X, OCHOBaHH€UI Ha

uHTelpapvr eKcrrepuMeHT€rJrbHbrx u3Mepeuuir pacnpeAerenHofi TeMneparypbr

ropHbrx ropoA B TepMoMerpprqecKr.rx cKBaxrrHax c MeroAoM perxeHLrq o6parnofi

3a4arru CreSaua, orJurqurerrrnofi oco6enHocrbro roropofi f,BJrf,ercfl

rlporHo3rrpoBaHre reMneparypHoro rroJrr Bo BceM o6renae yqacrKa ropoAHoro

Maccr{Ba, BMelrlarcqero crBoJI B TerreHHe Bcefo nepHoAa efo 3aMopa}K}rBaEufl vr

rro cJreAyrcrrlero oTTaprBallrlfl*

Bnn4y roro, rrro B Aeficrnyroulefi HopMarnnnofi AoKyMeHTarIEr.r w

cyulecrByloqefi rexsl{rrecKofi mareparype LrMerorc.s ruurr o6ulze rpe6oBaHr{rr K

opraH}I3arlur4 TepMoMeTpruecKoro KoHTponr 3aMopDKr{BaeMoro IlopolHoro

MaccI4Ba cTpoflIlleroct [I€D(THofo cTBoJra B cJroxHbrx rr{ApofeoJrofHqecKrfx

ycJroBaf,x, aBTopoM rlpoBe4eHo coorBercrByrouee o6ocHoBaHue H pa3pa6otatta

MeroAI4Ka onpeAereHus onrlrMarrbHbrx rexHoJrorr{irecKkrx napaMerpoB cnoco6a

TepMoMeTpruecKofo KoHTpoJH JreAorropoAHofo ofpax{AeHlrr.

llpe4no)KeHHble aBTopoM MareMarr{rrecKpre MoAenu u a[ropurMbr JrerJrra B

ocHoBy parpa6oraHHoro rporpaMMHoro o6ecneqeHkrr <<FrozenWall> , Hd Koropoe

rloirfreHo cBplAerenbcrBo o rocyAapcrBeHnofi perLrcrpar\vrv [porpaMMbr AJrr 3BM

J\b 2018666337 . Parpa6oraHH€ur rporpaMMa BoruJra cocrasHofi qacrbro B

aBTOMaTpr3HpOBaHrryrc CPICTeMy TepMOMerpnqeCKOrO MOHplTOpUHra COCTOTIJVTfi

neAorlopoAHoro orpaiKAelJvrfl. rrraxrHbrx crBoJroB, Korop€u BHeApeHa Ha psAe

ropHoAo6Hsaloqax rpeArpusruia Poccnpr u Pecrry1turcu Eenapycr (na pyAHHKax

llerpnroBcKoro fOKa OAO <EenapycbK€rrr vftD, HexuncKoro fOKa



LIOOO <<CrasKattuit>> H Tanuuxoro fOKa

MOHHTOpLIHm U npOrHO3rrpOBaHAr COCTO.trHIlf,

Hacrorrqee BpeMfl cJryx(ar ocnoeofi [pu

3AO (BKIC)).

neAoroporororc

paapa6orKe

Pesy;nrarbr

olpaxner{r{.fl B

peKoMerluaruu?,

rrpeAHa3HaqeHHbrx K HctroJlb3oBaHHro IIpI.t cTpo]rTeJIbcTBe m€xTHhD( cTBoJIoB H

$yH rq n o H prp o B alnvrs. c H creM 3 €IM op alr vrBanvrs.

Taruu o6pasou, paspa6oraHHbre cor{cKareJreM MareMarrrqecKlre MoAeJrra,

aJrropktrMbr, MeroAlrKLt, [polpaMMHoe o6ecueqeHue H aBToMarH3rIpoBaHHafl

crdcTeMa TepMoMeTpruecKofo MoHlrropr{Hm cocTo.sH'vrfl. 3aMopax(prBaeMoro

[opoAHoro MaccrirBa, HecoMHeHHo, rrpeAcraBJrf,ror HarrHylo v [paKTplqecKyro

3HaquMocrb AJUr o6ecneqeHaf, 6esonacHbrx ycronufi BeAeHlrrI ropHbrx pa6or, a

TaKlKe rroBbrruenvrs. s$QerrprBHocrr{ crpor4TeJrbcrBa rrraxrHbrx crBoJroB B cJro}KHbrx

f rrApof eoJrorErre c KHx ycJlo Br4f,x.

3aue.raurrfl no pa6ore.

1) B nepaofi rnaBe (uaparpaQ I.2), rocBnrrleuHofi o6:opy u aHarrr{3y

cyuecrByroqux cuoco6os KoHTpoJrr QopuupoBaHl4r u cocrotlavlfl

JreAorropoAHoro orpa)KAeHvrfl. rrpn cTpolrTeJrbcTBe rrraxTHbrx cTBoJroB, K

co)KarreHl4lo, oTcyTcTByror cBeAeHr{fl o cocTotllwu }r3)ru{eHHocTpr AaHHoro

Bonpoc a 3a py6exona.

2) B rapalpaQe 3.5, npu rpoBeAeHzpr nepnQnKarllrn pe3ynbraroB

MaTeMaT}rr{ecKoro MoAenr4poBaHufl. cocTorlJvrs_ neAo[opoAHofo ofpax{AeHr{rr

He rrcrroJrb3oBaHbr AaHHbre HarypHbrx rrcMepeHuir reMreparypbr rropoA B

KOHTpOJTbHO-TepMOMeTprueCKr[X CKBa]KprHaX v fOpr{3OHT€IrrbHbrX r[[ypax.

flo ruoeMy MHeHprro, He Merx€rJro 6u npuBecrlt rpa$uru urwr ra6nuqy KaK B

TeKcre Alrcceprar\pru, TaK 14 B aBTope$epare rroATBepxqarouue xopouyro

cxoAr{MocTb pacqeTHbrx Lr HaTypHbrx AaHHbrx.

3) B nerBeprofi HraBe cAeJraH BbrBoA o roM, rrro Korr4qecrBo KoHTpoJrbHo-

TepMlrqecKax cKBaxerH Anfl o6ecueqeHun BcecropoHHero KoHTpons

cocro.f,:ous, ireAolopoAHoro orpalKAelalas, AoJIIKHo 6rrm He MeHee 30 o/o or



o6qero KoJrurrecrBa 3ar\{op€DKnB€rrorruD( cKBDKHH. llpu SToM .d€rnr{oe

yrBep)K,{eHue B rJraBe HEKaK ne o6ocHoBbrBaercs.

4) Kar H3BecrHo, rrprr ABLrx(eHlrH Bo3Ayxa ro ropuofi eupa6orKe rrpoxcxo/rr{r

TerJroo6naen c BMerrlarcullrMlr ropHbrMn nopoAaMr{ (rpenrrc) s pe3ynbrare

KOTOpOTO, KaK frpaBprJro, [por4cxoAprr pocr vrJTId rroHLDneHHe efo

TeMrreparypbr. B ro)Ke BpeMf,, u3 TeKcra Alrcceprar\wu He f,cHo,

rrprrHprMaerc.fl Jnr B pacqerax reMrreparypa Bo34yxa B crBoJIe rlocroflHnofi

ulrn nepeMenHofi uo rrry6lrHe.

5) B paspa6oraHrryro aBTopoM KoHrlerrlkrro aBToMarpr3r{poBauuofi cr4creMbr

TepMoMerpr{qecKoro KoHTpoJUr SopnaupoBaHrrf, cocTorIJus,

neAonopoAHoro orpEl)r(AelJvrf cocraBHon rracTblo

TepMoMerprrecKrire muypbr. K colK€IJreHpIK)

HE3HAII}ITCJIbHOE BHI4MAHI4E TCXHOJIOTUqECKHM

TepMoKoHTponr B sarrc6nHroBoM ilpocrpaHcrBe

IICfIOJIb3OBAHI4f,.

BXOAST fOppr3OHTEUrbHbre

B pa6ore yAeneHo

BorrpocaM opraHlI3arlHr{

CTBOJIa IOCpOACTBOM IfD(

6) Ha crpaHrrrle 118 s Soptnryne 5.2 rrpu pacmn$poBKe crrMBoJrdT* AonyqeHa

oneqarKa.,,{aHHufi cprNasor o6o3Harraer reMneparypy [opoAHoro MaccnBa

(rcpena) Ha rpaHlrrle He c 3aMopax(unarorqefi rorourofi, a c pylHnqHbrM

Bo3AyxoM B nrtpa6orKe.

CAenauHbre 3€rMeqaHr4r He cHprxaror o6rqero [oJroxureJrbHoro Bocnpr{flTvrs,

ArrccepraunoHnofi pa6oru.

CoorsercrBne pa6oru rpe6onaHrrflM, rrpeAbflBJrfleMbrM K

ArrcceprarlrrflM. fiucceprauproHHarr pa6ora flapuaroBa Orera CepreeBrqa

flBlrsercfl 3aKoHqennofi HafrHo-KB€uruQuraquounofi pa6orofi, B roropofi Ha

ocHoBaHzlr BbrrroJrHeHHbrx aBTopoM rrccneAosaH[fi paspa6oraHbr reopernqecKne LI

TexHoJroraqecKpre ocHoBbr aBToMaTa3prpoBaHHou clrcTeMbr TepMoMeTpprqecKoro

KoHTponr JreAonopoAHbrx orparKAenwit, rro3BoJrf,rorrlnx o6ecneqrirrb

CTBOJIOB B CJIOXHbIXeQSerrllBHocrb cTpouTeJIbcTBa rrraxrHbrx



fHApOfeOJIOrpIqeCKIrrX yCnOBIl[X ) A TaIOKe IIOBrICI{Tr 6eSOnaCHOCTb Be.IIeHr{rr

ropHbrx pa6or.
,

Marepu€LIIbI rlccJleAoeaHafi r{3Jlox{eHhr B Jlorzrlecxofi [ocne.{oBarenbHocrr{.

rloJrfreHHble pe3yJlbrarbl uo4po6no HnJrrocrpr{poBaHbr. Buno4u rro fJraBaM B

IIenoM cocraBneHbl KoppeKTHo H o6ocuoBaHbr pe3ynbraraMpr uccneAonauufi,

IIpHBeAeHHbIMLt B COOTBeTCTByIOqIX pa3AeJIaX, 3aKJIIOTIeHLIe OTpa)KaeT OCHOBHOe

coAep)Ka]J.kre ALrccepraIIlII4. ,{zcceprallnfl HanvcaHa flcnbrM, TexHr{qecKu

rpaMoTHbrM r3brKoM.

Aarope$epar u rry6nnra:qiuu o6reru4BHo c Aocraro.rHofi nomrorofi

orpax€uor ocHoBHbre IlonoxelJvrs. H coAepxaHr{e AHccepra\uu.

3annrcrrenrre. [ncceprarlnoHHas. pa6ora O.C. llapuraKoBa BhrnoJrHeHa Ha

aKTy€rnbHylo reMy, npeAcraBJrrer co6ofi 3aKoHqeHrryro HafrHo-

rcnanraSLIKaII[oHI{yIo pa6ory, r4Meer Hafrnyro u npaKTr.{qecqruo 3HaqrdMocrb u

orBeqaer rpe6oBaHlulrra BAK upu MuHucrepcrBe HayKLr r4 Bbrcrxero o6p€BoBaHlrt

PO coulacHo rr. 9 <<IforoxeHrr.f, o rrprcyxr roavru freHbrx creneHefi)),

yrBep)KAeHHoro nocraHoBJleHpreM llpaanreJrbcrBa Poccprficrofi @e4epa\krw or

24.09.2013 r. J\b 842, rpeAbf,BJrteMbrM K KaHAlrAarcKr{M Ar4cceprarlzrM, a ee

aBrop flapulaKoB Oler CepreeBLlq 3acJry)KuBaer rrpncylx Aenus. yreuofi creneHg

KaHAVAara rexHLIqecKI{x HayK rlo creqna[bHocrr.r 25.00.20 - <<feoMexaHprKa,

pa3pymeHHe fopHhrx [opoA, pyAHr,rqHafl, aspof€L3oA]rHaMHKa u fopHat

rennoQrBLrKD).

oQnqu zurrurrfi orrroHenr CoroBbeB Arnrerrpzfi EropoBuq,

craplxufi nayrsrrfi corpyAHprK la6oparopnu ropHofi renloSrd3lrKra (De4epubHoro

rocyAapcrBeHHofo 6roAxerHoro yqpex(Aenyrr HayKu @e4epanbHoro

I4ccneAoBareJlbcKoro IIeHTpa <tflryrcrnfi HafrHbrfi qenrp Cu1upcKoro orAeJreqvr1

Poccnficrofi aKaAeMLIn Hayr> I4ncruryra ropHoro Aena Cenepa raM. H.B.
rlepcrcoro Cu6l{pcKoro orAenenun Pocczficrcofi aKaAeMuu HayK (IilAC CO PAH).




