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Ha Ne oT

OT3bIB BEAYLLEA OPFTAHU3ALIUN
FOpHbI MHCTUTYT — 06ocoBneHHoe nofpasaeneHue deaepanbHOro rocyAapCTBEHHOro
BHOAKETHOrO YUpEXAEHNS Hayku PefepanbHOro UccnefoBaTenbckoro UEHTpa
«KonbCKuii Hayy4HbIiA LeHTp Poccuiickoii akaaemumn Hayk» (Fold KHL| PAH)

Ha  AuccepTauuoHHylo  paBoty  Mapwakosa Onera  Cepreesuya «Pa3paboTka
aBTOMaTM3UPOBAHHONW CUCTEMbl TEPMOMETPUYECKOro KOHTpOns  NeAonopoAHbIX
orpaxaeHui», NpeAcTaBnNeHHYI0 Ha COUCKaHNE YYEHOW CTENEeHN KaHanAaTa TEXHNHECKNX HayK
no cneuuanbHoctTn: 25.00.20 — [leomexaHwka, paspylUEeHWe TrOpHbIX MOPOA, PYAHUYHAA
asporasogvHamMuka v ropHas Tennoguamnka

[lvccepTaumoHHas pabota uanoxeHa Ha 140 cTpaHuuUax, COAepPXUT 6 Tabnuy v 43 pucyHka.
CrUCOK LUTUPYEMOIA NUTEpaTypbl BKoYaeT 180 MCTOYHMKOB, BKMOYas 72 3apyOexHbIX.

AKTyanbHOCTb U36paHHON TEMBbI.

OpHOit M3 MpPoOBneM NPOMbILNIEHHOTO OCBOEHWA MECTOPOXAEHWA, KOTopble 3aneraT B
CMNOXHBIX FEONOrMYEcKUX U MMAPOreonornieckux ycrioBusx, sBnsetca npobnema cospaHua BOKpYr
MNPOEKTHOrO CeYeHWs CTBOMa HAAEXHOro 3alMTHOTO OrpaXAeHUs U3 Mep3noi BO/IOHACbILLEHHON
nopofbl. VIMEHHO noA  3alMTOW  CO3AAHHOTO  NEAOMOpOAHOro  OrpaXAeHus  BeayTeA
ropHOMpoXoAYeckne paboTbl, YTO HaKNajblBaeT onpefeneHHble TpeboBaHWA Ha reomeTpudeckue
napameTpbl U FEPMETUYHOCTb OrpaXaeHUs.

TOYHOCTb PACYETHbIX 3HAYEHWU FEOMETPUYECKUX NapaMeTpoB NeAONOPOAHOrO OrpaXAeHUs
3aBUCUT OT WCMOMb3YEMbIX B BLIUMCNEHUSX (DUSMYECKUX CBOMCTB rOPHBLIX MOpoA. [lpakTuka
CBUAETENLCTBYET, YTO TENnoduaMyeckne napameTpbl CroeB MOPOAHOrO Maccusa, nonyyaembie B
pesynbTaTe nabopaTopHbIX UCCMEA0BAHNIA, 3a4aCTyI0 UMEIOT BbICOKYIO MOTPELIHOCTb, YTO MPUBOANT
MaTeMaTUYeckie MOZENM, ONUChIBAlOLLNE TENno- U MaccOOGMEHHbIE NPOLECCh, K HEAOCTATOYHOM
atpPEKTUBHOCTA MPU PELUEHWN NPaKTUYECKMX 3afay Ha FOPHOPYAHbLIX NPEANPUATUAX B CIOXHbIX
[MAPOreoNorYecKMX  YCrOBUAX.  [JONONHWUTENbHbIMA  MPUYMHAMK,  KOTOpble  yBENU4MBAIOT
MOrPELLHOCTb PesynbTaToB pacyeTa, SBMAOTCA HEOAHOPOAHOCTb M aHW3OTPOMHOCTb MOPOAHOrO
MAaCCVMBa, HEAOCTATOMHOCTb BbIGOPKN 0BPa3LIOB KepHA, a Taloke TEeXHOMOorMYeckine hakTopbl (NycToTb
MeX/y NOpOAHbIM MacCUBOM W CTEHKAMM CKBaXMH, OTKIMOHEHWE NPOEKTHbIX NOMOXEHUIA OCU CKBaXMUH
OT BepTMKanu), okasbiBaloLLMe BNUAHNE Ha NPOLIECC UCKYCCTBEHHOTO 3aMOpaXuBaHus.

B COOTBETCTBUM C ASACTBYIOLMMM NpaBunamin 6e3onacHoCTy 3a COCTOSAHNEM 3aMOPOXEHHOTO
MaccuBa NpeanonaraeTca OpraHv3auuMsi CUCTemMaTuyeckoro koHTpons. K coxaneHuto, B cuny
HEeCOBEpLUEHCTBA CMOCOBGOB KOHTPONSA LENOCTHOCTU  NEAONOPOAHOrO  OrpaxAeHus, a Takke
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HE[OCTATOYHOW TOYHOCTW PacYETOB €ro MapameTpoB Ha psiAe o6bLEKToB FOPHOW MPOMbILLNEHHOCTM
(Poccus, TypKMEHWs)) MMENn MECTo aBapuiiHble cuTyauuu. A 3TO NPMBOAUT K 3aTOMNEHNIO LLIAXTHbIX
CTBOMOB, YBEMUYEHMIO CPOKOB CTPOUTENbCTBA M (DUHAHCOBBIX 3aTpaT, a, rMaBHOe, — CHUXaeT
ypoBeHb 6e30nacHOCTV BEAEHNA ropHbIX paboT.

MoaTtomy paspaboTka HOBOro crnocoba KOHTPONs neAonOpOAHbIX orpaxpeHun, KoTopbli
OCHOBAH Ha VUCNONb30BaHNM ONTOBOMOKOHHO TEXHOMOMMK, @ Takke MaTeEMaTUYECKON UHTepnpeTauum
pe3ynbTaToB  TEPMOMETPUYECKOTO  KOHTPONs  (hOPMUPOBAHUA U COCTOSHUA  OrpaxaeHus,
NpeAcTaBnsAeTCcA BaXHbIM U akTyanbHbIM uccneaoBaHUeM.

CB#3b paboThl C NNaHaMn COOTBETCTBYIOWMX OTpacnen Hayku n HapogHoro X03AWCTBA.

[nccepTaunoHHas paboTa BbiNonHsANach B COOTBETCTBUW C NilaHammn Hay4HbIX nuccnefoBaHuin
«W YpO PAH», koTopble nposoaunuce B nepuoa ¢ 2018 r. mo 2019 r. no Teme «WNccneposaHue n
paspaboTka CMCTEM KOHTPOMSA W YNpaBNeHWs TEepMOAMHAMUYECKUMU W a3poNornHeckumu
npoueccamum B PyAHWYHOW aTMocdepe M MaccuBax [FOpHbIX MOPOA NpW  CTPOUTENLCTBE W
aKCMryaTauuy ropHbIX NPeAnpUATUA B CROXHBIX TOPHOTEXHUYECKUX YCrOBUAXD. Kpome ToOrO,
BbINOMNHEHHbIE UCCIENOBaHNS XOPOLLO COOTBETCTBYIOT TEMATUKE XO3L40rOBOPHbLIX paboT MHCTUTYTa C
npeanpusTuamu OAO «Benapycbkanuity, 3A0 «BKK» n MIOOO «CnaBkanuiny.

JononHWTENbHO UCCNeaoBaHUa nNo  Teme  juccepraulum B Nepuoi 2017-2019 rr.
tbMHaHCMpoBanucb POCCUACKUM  Hay4yHbIM  pOHAOM  (MpOoeKT Ne 17-11-01204 «CTpyKTypHO-
aHepreTMyeckne Mogenu AecopMUPOBaHUS W PaspyLIEHUs MPUPOAHBIX U UCKYCCTBEHHbIX
MaTepuanos B yCroBusix APKTUMECKUX TemnepaTtyp»).

HoBM3HA MCCNEAOBaHUS M MOMNYYeHHbIX Pe3ynbTaToB, BbIBOAOB M peKOMeHAauuw,
chopMynMpOBaHHbIX B AUCCEPTaLUM.

Llenblo npefcrtasneHHon paboTbl sBnanace paspaboTka cnocoba KOHTPOMs COCTOAHUA
3aMOpaXXMBAEMOro yyacTka MOPOJHOrO MaccuBa Ha OCHOBE [aHHbIX TEPMOMETPUW CKBAXWH Mpu
CTPOUTENbLCTBE LUAXTHbLIX CTBOMOB B CMIOXHbIX MMAPOreonornyecknx ycrioBusx.

MonyyeHHbIE AWCCEPTAHTOM B XOAE BbINOMHEHWS WCCMEAOBaHUA pesynbTaTbl obnagatoT
Hay4YHOl HOBM3HOW W WMEKT BaXHble npakTUYeckue npeumyliecTsa nepef pesynbraramu
NpeALIecTBEHHNKOB.

[VccepTaHT BLIHOCUT Ha 3aLUUTy TPWU Hay4YHbIX MOMNOXEHUA HENnoCPEeACTBEHHO CBA3AHHBLIX C
HOBbIMU Hay4HbIMW pe3ynbTaTaMu:

. ANropuTM KanubpoBku TENNOPUINYECKNX CBONCTB 06BOAHEHHDBIX FTOPHbIX MOPOA, OCHOBaHHbIV
Ha YMCINEHHOM pelueHun obpaTtHon 3agaun CrecaHa C BblAENEHHbIM KOMMIEKCOM HE3aBUCUMBIX
napameTpoB 3ajauyu, Mo3BonAlWMiA paspabaTbiBaTe aAekeaTHble MaTemaTudeckne MOAENu
TepMOANHAMUYECKUX NPOLIECCOB, MPOUCXOASALLUX B 3aMOPaXMBAEMOM NOPOAHOM MaCcCUBe.

. CucTeMa KOHTPONs (hOPMMPOBAHMSI U COCTOSIHUS NEAONOPOAHBIX OrpaXAEHWiA, OCHOBaHHas Ha
WHTErpaumm MaTemaTniecko MoAenu TepMOAUHaMUYECKUX NPOLECCOB, NPONCXOAALLMX B NOPOAHOM
MaccuMBe C Y4YETOM BIIMSIHUA TEXHOMOrMYeCckUX (aKToOpoB, U 3KCMEpPUMEHTaNbHbIX N3MepeHun
TemnepaTypbl FOPHbIX MOPOA W MapameTpoB 3aMOPO3KW, NO3BOMAKWAA ONpeAenATe COCTOAHUE
NefonopoAHOro OrpaXAeHUa Ha BCEX 3Tanax CTpoUTeNnbCTBa LWaXTHbIX CTBOIIOB.

. OnpefeneHne TEXHOMOrNYECKUX MapamMeTpoB crnocoba TEepMOMETPUHECKOro KOHTpOnA Ha
OCHOBE 9KCMEPUMEHTaNbHbIX WCCNEAOBaHUA W PELUeHUs 3ajauu onTUMmu3auuvn  pasMeLleHus
KOHTPONbHO-TEPMUYECKAX CKBAXWH C y4eToM OGOCHOBaHHOrO MPOCTPAHCTBEHHOrO PaspelleHis
W3MepeHuii TemnepaTypbl FOPHbIX NOPOA NO3BONAET obecneynTb TOYHOCTb MPOTrHOSMPOBAHUA
TennopacnpeAeneHns B yCrIOBUAX UCKYCCTBEHHOTO 3aMOpaxXuBaHUs MOPOAHOro Maccuea.

MonyyeHHble B  AUCCEPTALMOHHOW paboTe npakTMyeckue pesynbTaTtbl  NO3BONAOT
OCYLECTBNATb MPOEKTUPOBAHME aBTOMATU3MPOBAHHBIX CUCTEM TEPMOMETPUYECKOro KOHTpONA
(hOPMMPOBAHNA U COCTOSIHUA NEAONOPOAHBIX OrPKAEHWA, a TakkKe NpousBOANTL HenpepbIBHbIA 1
onepaTUBHbIA KOHTPOMb UX NapameTpos, obecneynBaiolmx 6e30nacHoCTb BEAEHUS MOPHbIX paboT
MU CTPOUTENLCTBE LUAXTHBIX CTBOMOB B CMOXHbIX F€0NOrMYECKMX W TMAPOreonorniecknx ycnosuax.

Ha ocHoBaHMM pesynbTaToB paboTbl paspaboTaHo NporpaMmHoe obecneyerne «FrozenWall»,
(bYHKUMOHAMNbHBIE BO3MOXHOCTW KOTOPOro MO3BONAIOT BLIBECTU HA Ka4€CTBEHHO HOBbIA YPOBEHb
KOHTPOMb TEPMOAVNHAMUYECKUX MPOLECCOB, NPOUCXOAALYMX B NMOPOAHOM MAaccuse B yCroBusAX ero
NCKYCCTBEHHOrO 3aMOpaXXMBaHUs.

Pa6oTa NOCTpoeHa TPaaNLMOHHO, U3MNOXEHa NOTUYHO M MO CBOEMY COAEPXaHWUo MONHOCTbIO
OTBEYAET HayuyHO-kBanNUduKaLuoHHon paboTe Ha couckaHue yYeHOW CcTeneHn KaHauaaTa
TEXHUYECKUX HayK.



Bo BsegeHuM o06oCHOBaHa  aKTyanbHOCTb  TeMbl  AuUccepTauuMoHHoW  paboThl,
chopmMynupoBaHa Lenb, NokasaHa Hay4yHasi HOBU3HA U MpakTM4eckas 3Ha4YMMOCTb WUCCMEef0oBaHUsA.
[lnccepTaHT apryMeHTUpoBaHo opmMmynupyeT obsisaTenbHble NOMOXEHUs NO akTyanbHOCTU, Hay4YHOW
HOBU3HE M NPaKTUYECKOM 3HAYUMOCTU paboTbl, AaeT 060CHOBaHWE BbIGPaHHOro NyTU UCCNefoBaHWA.

MepBas rnaBa BkM4YaeT 0630p aBapuUHbIX CUTYaLMUA NpU CTPOUTENBLCTBE LUAXTHbIX CTBOMOB
cneuymanbHbiM Cnocob0M MCKYCCTBEHHOrO 3aMOpaXXMBaHWUA FOPHbIX MOPOA, aHanu3 CyLUEeCTBYOLLNX
cnocoboB KOHTpONA ¢hopMUPOBAHUA U COCTOSHUA NEJONOPOAHOro OrpaXAeHusi, a Takke METOAO0B
pacyeTa napameTpoB NEeAONOPOAHOr0 OrpaXAEeHUss B 3amMopaxvmBaeMoM OOBOAHEHHOM MOPOAHOM
maccuBe. Ha oCHOBaHWW BbINOMHEHHOrO aHanu3a AUCCEPTaHT hopMynupyeT uenb uccrneaoBaHuin n
3afa4u, TpebytoLme CBOEro peLleHuns.

Bropas rnaBa nocssiieHa pa3paboTke mMeTofa pelweHus obpatHoi 3apaym CtedaHa Ha
OCHOBE NPUMEHEHUSA 3KCNEePUMEHTarNbHbIX U3MEPEHUA TemnepaTypbl ropHbiX nopoA. [ocTtaTto4Ho
nogpobHO npefcTaBneHa MatemaTudeckas NoctaHoBka npsiMon M obpatHon 3apgad CredbaHa ans
FOPU3OHTaNbHOro Crnosi O6BOAHEHHOro MOPOAHOr0 MaccuMBa C OAHOPOAHBIMU U M3OTPOMHbLIMU
Tennogusnyeckummn ceoncteamu. MNMpuBeaeHbl apryMeHThbl B 3alUTy NPUHATBIX rMNOTes, KacaTenbHo
TennoobmeHa B BEPTUKANbHOM HanpaBneHuM u Bblbopa 3HayeHW TemnepaTyp obnacTei
MOZENMPOBaHUS (NMOPOAHBIA MaccuB, 3amopaxwuBalolue CkBaxuHbl). [lpeacTtaBneHbl pesynbTaThl
aHanusa cucTeMbl ypaBHEeHWU AByxdasHon aABymepHon 3agaym CtedaHa B 6e3pasmepHoM BUae, YTO
NO3BONWUMO AUCCEPTAHTY ONpPEefenuTb KONMUYECTBO HE3aBUCUMbIX MNapaMeTpoB  KanubpoBku
npeanoxeHHo moaenu. OnucaH 4YUCNEHHbIM MeToa pelueHus obpaTtHon 3afjaun CredhaHa,
NOCPEACTBOM KOTOPOro BbINOMHAETCA MUHUMM3AUMSA YHKUMOHana paccorfnacoBaHuii Mexay
MOAENbHLIMU U NU3MEPEHHBIMU TEMMNEpPATypPaMu B MECTaX PacrofoXXEHUss KOHTPONbHbIX CKBaXWH. Ha
npvMepe LWaxTHbIX CTBONOB pyAHuka Tanuukoro MOKa nokasaHo, 4To oTkanubpoBaHHblE 3HaYEeHUs
TennouU3nN4eckMx CBOCTB CMIOEB rOPHbIX MOPOA CYLLECTBEHHO OTNINYAIOTCA OT HaYanbHbIX 3HA4EHUN,
MOMNYYEHHbIX U3 UHXEHEPHO-TeoNorM4eckux usbickaHui. Kpome Toro, B rmaee NpuBefeHbl pesynbTaThl
UCCnefoBaHUA BINUAHUSA TEXHONOrndeckux ¢akTopos (TennoobMeH ropHbIX MOpoA C BO3AYyXOM,
BblAENeHNe Tenna rugpartauuMum LeMeHTa npu TeepaeHun 6eToHa BO BpPEeMA BO3BELEHUS Kpenu
CTBONA) Ha COCTOSIHUE NEeaonopPOAHOro orpaXaeHua Npyu NPoOXofKe LWaxTHOro CcTeona.

B TpeTbeid rnaBe nNpeACTaBNEHbl pesynbTaTbl BbIMOMHEHHbIX WCCNeAOoBaHUW, KOTopble
HanpaBneHbl Ha pa3paboTKky aBTOMATU3MPOBAHHOW CUCTEMbI TEPMOMETPUYECKOro KOHTPONA
COCTOSIHUSI NeONOPOAHbIX OrpaXKAEHUM CTPOSALUMXCA WaxTHbIX cTBonos. O6cyxaalTcs pesynbrathl
BepuduKaLMM MoKa3aHWn ONTOBOSIOKOHHOW CUCTEMbl TEPMOMETPUYECKOrO KOHTPONSs, pesynbTaTbl
MaTemMaTU4EeCcKOro MOZAENUPOBAHUS TEPMOAUHAMUYECKUX MPOLIECCOB, MPOUCXOAALUMX B YCMOBUSAX
3aMOpaXMBaeMoro MOpPOAHOTO MaccKBa, Ha OCHOBAHUM KOTOPbIX PacCYMTbLIBAKOTCA (hakTudeckue
napameTpbl NIeAonopofHOro orpaxaeHus. B pesynbTaTe WHTErpauuu 3KCNepUMEHTanbHbIX
N3MepeHUn TemnepaTypbl B KOHTPOMbHO-TEPMUYECKUX CKBaXWHaX W MeToaa pelueHus obpartHou
sapaun CredpaHa aBTOp nNoKasbiBaeT, YTO "pa3pabaTbiBaeMas CUCTEMa MO3BOMAET BbINOMHATbL
NPOrHO3 TENMOBOrO COCTOSHWA MOPOAHOrO MaccuBa, Kak Ha JdTane 3amopaxuBaHud, Tak ¢
oTTanBaHuA.

YeTBepTas rnaBa nNpefcTaBnseT pesynbTaTbl WCCNEAoBaHMA No  0DOCHOBaHWIO
TEXHONOrMYEeCKUX napaMeTpoB cnocoba TEPMOMETPUYECKOrO KOHTPOMA NEAONOPOAHOrO OrpaXaeHus.
MpuBeaeHsl pesynbTaTbl CTaTUCTUYECKOW 06paboTKM SKCNEPUMEHTAIbHLIX USMEPEHWI TeMNnepaTypbi
FOpHbIX NOPOA B KOHTPONbHO-TEPMUYECKUX CKBAXMUHAX, YTO MO3BOSIUNO YCTAHOBUTbL 3aKOHOMEPHOCTY
BMUSIHUA MpOLIecca WCKYCCTBEHHOrO 3aMOpaXMUBaHWUA .Ha NoKanbHbl€ y4acTku NOPOAHOro Maccusa.
MoAYepKHYTO, YTO ANS NOMYYEHUs C MaKCUManbHOM TOYHOCTbIO pelleHus obpaTtHoi 3aaaqmn CTedaHa
(C y4EeTOM OTKNOHEHUs 3aMOpaXMWBAKOLIMX CKBaXWH OT BepTukanu) Heobxoaumo pacnonaratb
TEPMOMETPUYECKYI0 CKBAaXMHY B TOYKE C HaWMeHblUEe TemnepaTypon Ha NpsMOi, npoxoasLuen
nocpeavHe Mexay 3amMopaxwBaloLUMu ckeaxuHamu. lMpeactaBneHo o60CHOBaHWE BCECTOPOHHEro
KOHTPOMNA 33 COCTOSIHUEM TEefOMOPOAHOTO OrPaXAEHMUs, KOTOpbIi 0Becrne4YnBaeTca KOnm4ecTsom
KOHTPONbHO-TEPMUYECKUX CKBaXWH He meHee 30 % OT obuiero konuyecTsa 3amopaxuBaroLLnX
ckBaxuH. OnucaHa MeToAuKka MO OnNpedeneHutd OnTUManbHbIX TEXHONOrMYeckux napameTpoB
cnoco6a TEPMOMETPUYECKOTO KOHTPOSS COCTOSHUA NEAONOPOAHOrO orpaxaeHus. C ncnonb3osaHnem
METOAWKA MOKasaHo, YTO [ANA BbINOMHEHWA HaAAEeXHOro W TOYHOro MNporHo3a COCTOAHMA
NEeAONOPOAHOr0 OrPaXKAEHWUS AOCTAaTOYHO TPEX KOHTPONbHO-TEPMUYECKUX CKBaXWH Ha y4acTke
3aMOpaX1BaHWA CTPOSLLErocsa WaxTHOro creona.

MaTas rnaea NOCBSLLEHA TEXHOMOTMYECKOMY U MeToau4eckoMy oBecneyeHuro nmocTpoeHus
CUCTEMbl HEMpPEepbIBHOrO U ONEepaTUBHOrO KOHTPONA COCTOAHMA NEAONOPOAHBIX orpaXkgaeHui.
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MpuBoasTcs TpeboBaHMA K napamMeTpaMm CUCTEMbl TEPMOMETPUYECKOrO KOHTPOISA, W3NoXeHa
METOAMKA NOCTPOEHMA MaTEMaTUYECKON MOAENN TEPMOAUHAMUYECKUX MPOLECCOB, MPOUCXOAALINX B
3aMOpaxXuBaemMoM MopoAHOM MaccuBe. [laeTcs onucaHue BO3MOXHOCTe paspaboTaHHOro
nporpammHoro obecneyeHus (nporpamma «FrozenWall») ana nporHo3a napameTpoB COCTOSHUSA
neponopoagHoro orpaxaeHus. Ha npumepe pyaHuka Tanuukoro FOKa, paspabaTbiBatoLlero
BepxHekamckoe MEeCTOPOXAEHUE KanuiHbIX Coner, NpoAeMOHCTpupoBaHa paboTocnocobHOCTb
aBTOMaTU3MPOBAHHOW CUCTEMbI TEPMOMETPUYECKOrO KOHTPOMNSA 3amMOpaXXMBaemMoro nopoaHOro
MaccuBa BOKPYr CTPOSLUMXCSA WaxTHbIX cTBONoB. OTMeYaeTcs, YTO BHEAPEHHAA cuctema nos3sonser
He TONMbKO OnpeaenaTb hakTu4eckne napameTpbl NESONOPOAHOr0 OrpaXaeHuUs, HO U paspabatbiBaTh
TEXHUYECKM ODOCHOBAHHbIE MEPONPUATUSA, KOTOpblEe HanpasneHbl Ha obecnevyeHue GesonacHOCTM
BEAEHUSA TOpHbIX paboT M NOBbIWEHWA nokasaTenen 3PEKTUBHOCTM CTPOUTENLCTBA LUAXTHbIX
CTBOMNOB B CMOXHbIX r€0NOrM4eCcKnx 1 ruaporeonornyeckmx ycrnosusx.

B 3aknwoueHue pgucceptaumm 0606LleHbl OCHOBHble pes3ynbTaTbl, YCTaHOBMEHHbIE
MapwakosbiM O.C. B npouecce paboTbl U Ha 6a3e KOTOpbIX CGOPMYNMpoBaHbl 3alivuiaemble
NOMOXEHUS.

3HauMMOCTb AN HaykKu W nNpouM3BOACTBA (MPaKTUKM) MOMYyYEHHbIX aBTOPOM
AUccepTauuu pe3ynbTaToB.

ABTOMaTU3MPOBAHHAA CUCTEMA TEPMOMETPUYECKOrO KOHTPONA COCTOSIHUS NeAonopoAHbIX
orpaxzaeHuin CTPOSILLMXCA LUAXTHbIX CTBONMOB peanu3oBaHa Ha pyaHukax lMetpukosckoro NOK OAO
«Bbenapycbkanuity, HexuHckoro TOK MOOO «Cnaskanui» n Tanuukoro NOK 3AO «BKK». [pu
MOMOLLM CUCTEMbI KOHTPOMNA ANA FOPHbIX MNPEAnPUSTUA eXeCyTOYHO ¢opMupoBanucb OTYETbl O
COCTOSIHUM NEAONOPOAHOrO OrpaXAEeHUs, Ha OCHOBaHUW KOTOPbIX MPUHUMANUCb peLleHus o
BO3MOXHOCTM Hauyana MPOXOAKM LUAaXTHbIX CTBOSIOB, OCYyLECTBMsANach Bbijadya 3akmloYeHUd o
[LOCTMXKEHUU NEfONOPOAHBIM OrpaXAEHWEeM CMIIOWHOCT U MUHUManbHO Tpebyemon TOMWHbI,
NpefoCTaBNANUCh PEKOMEHAAUMM MO KOPPEKTUPOBKE MapameTpoB paboTbl 3aMOopaXuBaKOLUX
CTaHUUi, a TaKKe BbIMOMHANCA MPOrHO3 C YYETOM pPasnUYHbIX TEXHOMOTMYECKUX (PaKTopoB,
BMUAOLMX HA COCTOSHME NeAONOPOAHOro OrpaXxaeHus.

MonyyeHHble pesynbTaThl UCCNeAOBaHWA BKNOYEHb B UIHCTPYKLMIO MO pacyeTy napameTpos,

KOHTPOMIO W YNPaBfEHUI0 WCKYCCTBEHHbIM 3aMOpPaXWBaHWEM FOPHbIX NOPOA4 MpWU CTpouTenbcTee
LLIAXTHbIX CTBOSIOB Ha KanuiiHblx pyaHukax OAO «benapycbkanuiny.
Paspa6oTaHHas aBTOpOM aBTOMAaTU3MPOBaHHas CMCTEMA TEPMOMETPUYECKOrO KOHTPOMS COCTOAHUA
NefonOPOAHbIX OrpaXAeHWA MOXET GbiTb PEKOMEHA0BAHA K peanvsauni Ha nnaHMpyemMblx obbekTax
po6biuM MonesHbIX Wckonaemblx, Hanpumep, B KanuHuHrpapckon obnactu (HuseHckuin [OK), B
Pecny6nuke Benapycb ([apacuHckuii pyaHuk), B [lepMCKOM Kpae Ha noTeHuuanbHbIX y4acTkax
BepXxHEKaMCKOro MECTOPOXAEHUA KanunHbIX COnewn.

O60CHOBaHHOCTb U AJOCTOBEPHOCTL HayYHbIX NOJNIOXEHUH, BbIBOAOB U 3aKNIOYEHUN.
[10CTOBEPHOCTb HayYHbIX MOMOXEHWUN, BbIBOAOB M pPeKoMeHAauun NoATBEPXKAAETCH COOTBETCTBUEM
(byHAAMEHTaNbHLIM (DU3NYECKUM 3aKOHaM, COMOCTaBUMOCTbIO PE3yMnbTaToB YUCIEHHbBIX PELUEHWUA 1
HaTYPHbIX U3MEPEHUIA, COOTBETCTBUEM MPUBEAEHHbIX PE3yNbTaToB AaHHbIM, MOMyYeHHbIM ApYyrMu
aBTOPaMU, 3HAYUTENbHBIM 06GHEMOM 3KCNEPUMEHTANbHbIX UCCIeA0BaHUI NpoLeccoB hopMMpOBaHUA
W COCTOSIHUA NEeAonopOAHbIX OrpaXAEeHUA CTPOALUMXCA LWAXTHbIX CTBOMOB, MOMOXUTENbHLIMN
pesynbTaTami BepuduKaLumm paspaboTaHHbIX MaTeMaTU4ECKUX MOAENEN, a Takke obCyxaeHnem
pe3ynbTaToB UCCNELOBaHUA Ha POCCUIACKMX M MEXAyHapOAHbIX KOH(EpeHLusX, nybnukaumammn B
peLeH3npyeMbIX N3JaHNAX. .

OueHKa coaepXaHUs [OUCCepTaluKu, ee 3aBepWweHHOCTb B LenoM, 3aMeyaHus no
o opMneHuto.

B UENOM W3NOXEHHbIn MaTepuan COOTBETCTBYET LENEeBOi YCTaHoBke U 3ajadam
AVCCEPTALMOHHOTO MccnefoBaHus. BbiBofbl, caenaHHble no paboTe, OTBeYalOT MOCTaBMEHHbIM
Lensm 1 3agayam. PaszpaboTaHHas ¢ yHacTMeM AuccepTaHTa cuctema TEpMOMETPUYECKOro KOHTPONA
NefonopoaHbIX OrPaXKAEeHUN peanu3oBaHa Ha  CTPOALIMXCA  LIAXTHbIX  CTBOMAax  PYyAHWKOB
MeTpukosckuii TOK OAO «Benapycbkanuity, Hexurckuit FOK MOOO «Cnaskanuid» v Tanuykun TOK
3A0 «BKK».

[uccepTaumoHHast pabota v asTopedepaT XOpowo OgOpMMeHbl, HanucaHbl rPaMoTHLIM
Hay4yHbIM f3blkoM. CopepxaT HeoBXoAauMble U Ka4YeCTBEHHble WNMKCTpauunM U NUTEpaTypHbIE
cebinky. [uccepTauus ocTaBnseT BneyatneHue Gonbliod U CepbesHo npogenaHHoi paboTbl, K
NUMeoLLME MECTO Orpexun He yMansaiT ee AOCTOUHCTB.



K paboTte umerotca cneayroiue 3aMmevyaHus.

Pacuet no copmyne (1.1) Ha cTtp. 15 ByaeT AasBaTb HE NPOCTO KONWYECTBO TENmnoThl, a
KONMUYECTBO TENNOTHI B €4MHULY BPEMEHW.

Ha ctp. 31 obcyxaaeTcs BNusiHUe BEPTUKANbHbBIX TENMOBbLIX NOTOKOB, BBOAUTCA runoTtesa ob
nx manocTu. MNpu 3TOM QaeTcs CCbinka Ha HeAOCTYMHbIA peueH3eHTam matepuan (Teopetuyeckoe
nccneaoBaHue npouecca PopMUPOBaHUS NEefONOPOAHOTO OrpaXAEeHUA B CMOUCTOM O06BOAHEHHOM
maccuee ropHbix nopog. — OtyeT o HUP Ne 36.16 — Mepmb. MMCC YpO PAH. 2016. — 144 c. ).
MpeacraBnseTcs, 4TO ANA NPUPOAHBLIX FEOTEPMUYECKUX rpPafMEeHTOB Wcnonb3yemas runoresa
cnpaseanuea. BMecTe ¢ TeM, NpUMBEAEHHbIE B AUccepTauum rpacdukv BEpTUKanbHbIX pacnpeaeneHum
TemnepaTypbl N0 KOHTPONbHO-TEPMUYECKAM CKBaXuHaM (cm. puc. 3.1, 3.8), CBMAETENbCTBYIOT, YTO B
npouecce 3amopaxueaHusi 6yayT BO3HWMKaTb CUTyauuuM (Ha OTAENbHbIX Yy4yactkax) ¢ Gonee
CYLLECTBEHHBIMM TEMNepaTypHbIMW rpaguMeHTamM W BKnaj BepTMKanbHbIX TENMOBbIX MOTOKOB
BO3pacTeT B pasbl.

Ha cTp. 32 obcyxpaeTcs BOMPOC O MpevMmyLlecTBax AeKapTOBOW CETKU NO CpaBHEHWHO C
nonapHoii. OCHOBHbIM apryMEeHTOM BbICTyNaeT OTKNOHEHUE CKBaXWH OT OCMU C yBEeNMYeHNeM rnyonHb.
MOXHO C 3TUM COrnacuTbCA, €Cnu pellaelb 3ajavy B oO6bemHon noctaHoske. OpHako, B
PacCMOTPEHHOM aBTOPOM Crlyyae 3ajaya pellaeTcs MOCMOWHO B ABYXMEPHOW MOCTaHOBKE, 4TO
UCKMIOYaeT npenmyLLecTsa.

Ha ctp. 37 B 1-m ab3aue nosenserca obosHayeHune T — OespasmepHas Temneparypa
HenoTpeBoXeHHoro maccusa. PaHee npu obeyxaeHun npamoi 3agayum CtedaHa 3TOT e CUMBON
onucbiBan uUsnMYeckyto TemnepaTypy Maccusa.

Ha cTp. 67 Ha puc. 3.6 npefcraBneHo MoAENbHOE pacnpedeneHne TemnepaTtypbl B crioe
necka Ha oTMmeTke -20,2 M, paccuuTaHHoe Ha 12.07.2018 r. B Toukax KOHTpoOns umeem crneayrowive
Temnepatypbl: TK1 = -6 °C, TK2 = -2 °C u TK3 = 0 °C. Ha puc. 3.8 npefcTaBneH npumep AUHAMUKN
3KCNEepUMEHTaNbHbIX M3MEPEHUN pacnpefeneHHon TemnepaTtypbl FOpHbIX MOPOA B KOHTPOMbHO-
TepmMudeckoit cksaxuHe. Ha aaty 12.07.2018 r. Ha oTmeTke okono 20 M TemnepaTtypa B Kakon-To
TOYKE KOHTpONs (HET yKasaHwusa) npesbilaeT 2 °C. Bpoge 6bl HET COOTBETCTBUSA C pesynbTaTamu
MOAENbHOro pacyeTa Ha ykasaHHyto aaty. OctanbHble MoAernbHble pacyeTbl K KOHKPETHbIM faTam He
npuBA3aHbl.

Ha cTtp. 71 Ha puc. 3.9 npeacTaBneHbl NPUMepLl pacnpeaeneHns TemnepaTypbl B pasnuyHbIX
“ccneayeMblX CrosX ropHbIX MOPOA (a8 — C YYETOM HanWyuA LIaxTHoro cTteona, 6 — 6es cTBona).
MpepacTtaBnseTcs, YTo 6bino Gbl NOrMYHEE aHaNM3NMPOBaTh yKa3aHHbIe CUTyaLun B O4HOM Crloe.

Ha ctp. 67 n 71 (puc. 3.6, 3.9) npeactaeneHbl MOAENbHbIE pacnpefeneHns TemnepaTyp B
obnactn pasmepom 30x30 M. YTto HacTopaxusaeT? B OTCYTCTBUM AaHHbIX NO peanbHOMYy pasmepy
MOZENMpYeMOoii 06nacTu 1 ykasaHHOMY rpaHUYHOMy ycrnosuio (popmyna (2.5) Ha ctp. 30) noseaeHue
W3ONVUHUI BONWU3M rpaHuUL, He AOMKHO BbiTb rmagkum (dhopma OKpYXHOCTeW). Ycnosue Ha rpaHuue
[OMKHO 6bino Obl crierka «CnnowWuTby KU3onuHUK. Kak BapuaHT OObACHEHUA — Ha yKa3aHHbIX
PUCYHKAX NPeACTaBNeHbI Bbipe3aHHble 13 GonbLUO Nnowwaamn pparMeHTbl. Tak nu aTo?

B AvccepTaumoHHoii paBoTe He xBaTaeT MpunoxeHus, rae LOMKHbI ObiTb pasMeLLeHbl Konuu
[IOKyMEHTOB, NOATBEPXAAIOLLMX aKTbl BHEAPEHUS pa3paboTaHHO! aBTOMaTM3MPOBAHHOW CUCTEMDI.

Tem He MeHee, YKasaHHbIE 3aMeYaHusi He 3aTparvBaloT CyLLIHOCTW ANCCEPTaLMOHHON paboThl
Mapwakosa O.C., He BAMSAOT Ha OGLLYI0 NONOXMTENbHYIO OLEHKY paboTbi, KOTOPyl OTAMYaeT
LIeNOCTHOCTb, yHAaMEHTanbHOCTb noaxoAos, npodeccuoHanbHoe ucnonb3oBaHve
BEPUULMPOBAHHbIX MPOrpaMMHbIX NPOAYKTOB U AOCTOBEPHOCTL NOMYYEHHbIX PE3yNbTaToB.

CooTBeTcTBUE aBTOpedepaTa OCHOBHbIM MOJMIOXEHUAM AUCCepTaLUK.

AsTopecbepaT ¥ ny6rnukauuM [OCTAaTOYHO MOMHO OTpaXarT OCHOBHOE COAepxaHue
AuccepTaumoHHoi pabotbl. [ins asTopedeparta couckaTtenem BbliOpaHa MHaa CTPYKTypa U3NOXeHUA
paboTbl. B aBTOpedepaTte BblgensioTca Tpu dactu. B «ObLen xapaktepucTvke paboTbi»
npucyTCTBYeT BCA Heobxoaumas WHgopmaums 06 akTyanbHocTU paboTel, obbekTax nccnenoBaHus,
Lenu 1 3aaadax, MeToaax, Hay4YHoW HOBU3HE, NPAKTUYECKON 3HAaYMMOCTH, nybnukauumsax, CTpykType 1
o6beme paboTbl, NepeyncneHsl salyuaembie NonoxXeHusa, oTMe4eH NUYHBIA BKNag asTopa. [lanee
cnepyet pasgen «OCHOBHOE coaepxaHue paboTbi», B KOTOPOM nofy4YeHHble AaHHbIE W BbIBOAbI
NpUBOAATCS B COOTBETCTBUMM C 3alULL@EMbIMU  NONOXEHUAMU. B «3aknio4eHun» OTpaXeHbl
OCHOBHble Hay4Hble peaynbTaThl. [prBeaeH cnucok paboT AuccepTaHTa no TeMe AnccepTaumi.



MoATBepXAEeHMA ONyGNUKOBaHHLIX OCHOBHbIX pe3yNbTaToB AUCCepTauuMu B Hay4yHOW
neyarm.

Mo Teme AuccepTaLMOHHON paboTbl ony6nukoBaHbl 10 nevaTHbix paboT, B TOM uyucne 5 B
W3OaHUsX, BXOAALUMX B MepeyveHb BeayluMx PELeH3VMPYeMbIX HayYHbIX XXYpPHanoB W W3AaHun,
pekoMeHAyeMbIx BbiCLuen aTTecTauuoHHOW Komuccueid npu MuHuctepcTBe oBpasoBaHWA U Haykw
Poccuiickoit dPefepauum, U3 HUX 3 B U3AaHUSX, MHAEKCUMpYeMbix B 6asax AaHHbIx Scopus u Web of
Science. iMeeTcs cBMAETENLCTBO O rOCYAAPCTBEHHON perucTpauum paspaboTaHHOW C yyacTueM
auccepTaHTa nporpammel «FrozenWall» ans 3BM Ne 2018666337.

3aknoyeHne 0 COOTBETCTBMU AUCCEPTaLUU KPUTEPUAM, YCTaHOBMEHHbIM lMonoxeHuem
0 nopsiake NPUCYXAEHUA YUYEHbIX CTeNneHen.

Takum o6pasom, paucceptauua Mapwakosa O.C. sAensetca Hay4HO-KBanuduKaLMOHHON
paboToil, B KOTOPOI COAEPXKUTCS PELUEHUE Hay4YHO-NPaKTUYecko 3agadn no paspaboTke cnocoba
KOHTPOMNS COCTOSIHASI 3aMOpaXWBaemoro y4yacTka MOPOAHOro MacchBa Ha OCHOBE [AaHHbIX
TEPMOMETPUM CKBaXKUH MpPU CTPOWUTENbCTBE LUAXTHLIX CTBOMOB B CMOXHbBIX TMAPOreonorn4ecknx
ycnosusx. PaspaboTaHHas W peanusoBaHHas Ha page NPeanpusaTUA FOPHOU MPOMbILLNEHHOCTM
Poccumn n Pecnybnukn Benapycb aBTOMaTU3MpoOBaHHas cUCTEMa TEPMOMETPUYECKOro KOHTPONA W
NPOrHO3MPOBAHUA  COCTOSIHUA  JIE[OMOPOAHBIX  OTPaXAEHWUA  HampasrieHa Ha  UCKIKYeHue
BO3HUKHOBEHWUS aBapWiiHbIX CUTyaUWii Mpu CTPOUTENbCTBE LUAXTHbIX CTBOSIOB  CMOCOBOM
WCKYCCTBEHHOIO 3aMOpPaXXMBaHUA.

MpencTaBneHHas auccepTaunoHHas paboTa cooTeTcTByeT TpeGosaHusaM . 9 «lonoxeHus o
NOpSAKE MPUCYXKAEHWNA Y4YeHbIX CTeneHei», YTBEPXAEHHOro mnocTaHoBneHuem [lpaeuTenscTea
Poccuitckon denepauum ot 24.09.2013 r. N2 842, npeabaBnseMbiM K guccepTaunam Ha couckaHne
yUYEHOW CTeneHu kaHaupata Hayk, a ee asTop [lapwakos Oner CepreeBu4 3acrnyxusaeTt
NPUCY>XAEHNS UICKOMOI Y4EHOI CTENEHWU KaHAauAaTa TeXHUUECKUX Hayk.

OT3blB paccMOTpeH U ofobpeH Ha 3acefaHum [OpHOW cekuun [OpHOro MHCTUTYTa KHL PAH
(npoTokon Ne 3-2019 ot 16.10.2019r.).
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