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HAY4YHOTO PYKOBOJHUTENS JHCCEPTALMOHHON paboThI
[Mapmakosa Onera Cepreesuua
«Pa3paboTka aBTOMaTH3MPOBAHHOH CHCTEMBI TEPMOMETPHIECKOTO KOHTPOJIS JIEIOTIOPOIHBIX
OrpaXJIeHu», NPEACTaBICHHON HAa COMCKaHKNE YUCHOH CTEIICHU KaHAUIaTa TEXHUIECKUX
Hayk no cnernpansaocti 25.00.20 — «['eomexannka, pa3pynieHHe TOPHBIX MOPO/,
PYIHUYHAS a3pora3ofHHaMHKa U TOpHAs TETUIO(PH3NKa»

ITapmako Omner CepreeBuu B 2016 romy ¢ ommumeM okKoHumi [lepMckuit
HaIMOHAIBHBIA HCCIIEIOBATENBCKUHA ITOMUTEXHUYECKHH YHHBEPCHTET II0 CHEIMalbHOCTH
130401.65 «®u3nueckue npouecchl TOPHOTO WIH HeTerazoBoro mpou3BoacTay, ¢ 2013 roma
pabotaer B «I'M YpO PAH» B HOMKHOCTSX TEXHHWKA W MIAIIICTO HAYYHOTO COTPYIHHKA.
OOmacTh ero HayJHBIX HMHTEPECOB — pa3paboTKa CHCTEM KOHTPOIS H YIpPaBICHHS
TEPMOJHMHAMHYECKAMH MPOLIECCAMH B MACCHBE TOPHBIX TOPOJA TPH CTPOHTENBCTBE W
IKCIUTyaTalldd  TOPHBIX MPEANPHATHH B  CIOXHBIX TOPHOTEXHWYECKHX  YCIOBHAX,
IKCHEPUMEHTAIBHOE UCCIEN0BAHUE TEIJIOBOTO OIS 3aMOPaKUBAEMBIX YUACTKOB MIOPOJAHOTO
MaccHBa, MOJICIMPOBAHHE COCTOSIHUS JIEAOMOPOJHBIX OTPAXKICHUHA MPH MPOXOJKE IMTAXTHBIX
CTBOJIOB CIICIIHANBGHEIM criocoboM. B TedeHwn matu jer paboTHl OH NPHHUMAT YYACTHE B
BBINIONTHEHUN TOCOIOKETHBIX (TPOEeKTH (pyHIaMeHTanbHBIX uccnenoBanuii YpO PAH,
NpOeKTH TojuiepxanHble Poccuiickum  (QOHIOM (DyHIAMEHTANBHBIX HCCICIOBAaHUN) W
X030r0BOpHBIX pador ¢ ropubiMu npemnpuatusaMu [TAO «'MK «Hopuisckuit Huxeinsy,
000 «Jlykoitn-Komu», OAO «benapycekammitn, [TAO «Ypankammit», AQO «Anatury,
000 «EppoXum-BonraKamuity», HMOOO «CnaBkammii», 3A0 «BKK» u AK «Ampocay.
Pesynwrarer ero paboT BHEAPSIOTCS HA TOPHOM TIPOW3BOJICTBE M BRXKHBI JJIS JATBHEHINETO
pa3BUTHS HanpamieHdud (YHIAMEHTATBHBIX HCCeNOBaHW WHCTHTYTa. VM WMCClieoBaHbl
TEPMOJIMHAMHYECKUE TIPOLIECCHI, IIPOUCXOAIHE B OOBOJHEHHOM MAacCHUBE I'OPHBIX IIOPOJ B
YCIIOBHSIX €r0 MCKYCCTBEHHOI'O 3aMOPa’KHUBaHU, pa3pabOTaHbl YHCICHHBIE MaTEeMaTHYECKUE
METOJBI HX pacdeTra, pa3paboTaHbl METOJHYECKHE OCHOBHI M IPOTPaMMHBIE CPEACTBA IS
BBITIOJTHEHUS TEPMOMETPHUECKOTO KOHTPOJISE GOPMUPOBAHNUS, COCTOSHHUS U PAa3MOPAKHBAHHUS
JCIOTIOPOAHBIX  orpaaeHui. Pesymbratel  BemoimenHbix  Onerom  CepreeBuuem
HCCIIeIOBaHMH MO3BOINAIOT obecreyuTh YPPeKTHBHOCTE CTPOUTEIHCTBA MIAXTHEIX CTBOJIOB B
CJIOXKHBIX THAPOTEOTIOTHYECKHX YCIOBUSAX U IOBBICHTH O€3011aCHOCTH BEJIEHHUS TOPHBIX padoT.

IIpoMbImIIEHHOE  OCBOGHHE  MECTOPOXKACHHM,  3alleralomuX B CIOXKHBIX
THIPOTEOIOTHYECKUX YCIIOBUAX, TECHO CBS3aHO C YHUBEPCAJIBLHBIM M HaJEC)KHBIM CIIOCOOOM
UCKYCCTBEHHOT'0 3aMOPaXKMBAHHUS T'OPHBIX IOPO/] IIPH CTPOUTENHCTBE BEPTHKAIBHBIX HIAXTHBIX
CTBOJIOB. B mpornecce 3amMopakuBaHMs BOKPYI' IIPOEKTHOTO CEYEHHs CTBOJA (opmupyercs
BPEMEHHOE 3aIIMTHOE OrPAXKICHHE M3 MEP3IIOH BOJIOHACHILECHHON HOPOBI, CIIyXKamiee s
BOCIPHSTHS TOPHOTO ¥ THAPOCTATHYECKOTO JNaBlieHui. JPPeKTHBHOCTS (YHKIMOHHPOBAHUS
CO3JaHHOTO JIEAOIOPOJHOIO OTPaXKAEHHMs, MO 3AIMUTON KOTOPOro B JAIbHEHINEM BEXYTCS
TOPHONIPOXOMYECKHE PabOTHI, 3aBHCHT OT IIapaMETpPOB €ro COCTOSHUS — TEPMETHYHOCTH
(crutomHoOcTH) W TOMUMHEL Jle#cTBytomue Ha Tepputopud Poccuu m Bemapycu mnpaBuiia
0e30macHOCTH NPENbIBISIOT Psit TpeOoBaHMiT K IPOBEAECHUIO TIOJ3EMHBIX BhIPabOTOK
CIIOCOOOM MCKYCCTBEHHOTO 3aMOpaXMBaHMA. B 4acTHOCTH, 3a COCTOSHHEM 3aMOPOKEHHOTO
IIOPOJTHOTO MAaccHBa HOJDKEH OBITh OpraHW30BaH CHCTEMATHYECKHH KOHTPOJb, IPH ITOM
BEICHHE TOpPHBIX paboT B YCIOBHSAX HCKYCCTBEHHOTO 3aMOPa)KMBAHHS TOPHBIX IIOPOX
paspemmaeTcsi TOJNBKO IIoclie O0pa3oBaHUSl 3aMKHYTOTO JIJOMOPOJHOTO OTpaKICHUs
TIPOCKTHOM TOJIMHBL.

Ha ceropusimamii 1eHb NpUMEHSIETCS HECKOJIBKO CNOCOO0OB KOHTPOJIA NapaMeTpoB
COCTOSIHHS JICIOTIOPOJHOTO OTPaXKACHHS, OCHOBAHHBIX HA IPAMBIX M KOCBEHHBIX METOHAX
HOIy4YeHUs HHPOpMAal{K O IPOTeKaHuH (PH3MIESCKHX ITPOIECCOB B 3aMOPaKMBAEMOM MacCHBE
nopon. B cymecTByromeil auTeparype pacdeThl HapaMeTpoB JISAONOPOIHOIO OTPaXKACHHUS



BBINIOJIHAIOTCS TOJILKO HA OCHOBE PEINEHHS IMPIAMBIX 3aj7a4 TEIIONPOBOJHOCTH C YYETOM
(azoBoro nepexona. OgHaKO NpUMEHAEMBbIE ISl pacyeTa TemIo(hH3nIeCKIe CBOMCTRA OO/,
HOJIy4acMble HA OCHOBAHMH HMHXKEHEPHO-TE€OJOTHYECKUX H3BICKAHUM, 3a4acTyi0 HMMEIOT
BBICOKYIO IOTPEIIHOCTh. B pe3yibrarte MareMaTH4ecKue MOJIEH, OIMCHIBAIOINHE TEIUIO- H
MAaccOOOMEHHBIE IHpolecchl B OOBOJIHEHHOM TOPOJHOM  MAacCHBE, OKa3BIBAIOTCH
HE3(D(QEKTUBHBIMH NpPU  NPOTHO3UPOBAHMH TAPAMETPOB COCTOSIHHS  JIEJOTIOPOIHOrO
orpaxnaeHus. JIOMONHUTENBHO IOTPEIIHOCTh  pe3yJbTaTOB  pacdera  oOycloBiIeHa
HEOJHOPOIHOCTBIO U AaHM30TPOITHOCTHIO PEATBHOTO MOPOJIHOTO MACCHBA, & TAKKe HAIMYHEM
TEXHOJIOTHYECKHX (PaKTOPOB, OKa3blBAIOIMX BIMSAHHE Ha MPOLECC HCKYCCTBEHHOTO
3aMOPAKUBAHHUS.

3a nociesHUe rojbl, BBUAY HECOBEPIIEHCTBA CYIIECTBYIOMIHX CHOCOOOB KOHTPOJIS
NEJONOPOHOTO OTPAXJIEHUsT W HEIOCTATOYHOH TOYHOCTH PAcyeToOB €T0 NapaMeTpoB, MPH
CTPOMTENBCTBE LIAXTHBIX CTBOJIOB B CIIOXKHBIX THAPOTCOJIOTHYSCKMX YCIOBHSX HA TaKHX
TOpHBIX  mpeanpHuATHAX, Kak I'pemsumacknii [OK —  OAO MXK «EppoXumy,
lapmemekmit 'OK —  I'K « TypkMmenxumus»,  pygoyipaBieHuss  Bepxaekamckoro
MECTOPOXKICHHS KAJIMHHO-MAarHHEBBIX COJEH HMENIM MECTO aBapHiHbBIE CHTYallUH. JTO
IIPABOJIAIIO K 3aTOIUIEHHMIO HIAXTHBIX CTBOJOB, CHIKCHHMIO OE30IAaCHOCTH BEIEHHSI TOPHBIX
paboT, YBEINYEHHIO CPOKOB CTPOMTEIBCTBA W TIOSBIICHHIO JOTONHHUTENBHBIX (DPHHAHCOBEIX
3arpar.

Jlns mpenoTBpalleHus aBapuiHBIX CHTYalluil B NMEPHOJ BCEr0 CpPOKa CTPOUTENLCTBA
IIAXTHBIX CTBOJIOB B HHTEpBaJie OOBOJHEHHOTO IIOPOIHOTO MAacCHBa B JHCCEPTAlHH
pa3paboTaH HOBBI CrOCOO KOHTPONST JIEAONOPOAHBIX OTPaKICHHWU, OCHOBAHHBIA Ha
IPHMEHEHHH ONTOBOJIOKOHHOH TEXHOJIOTMH M MaTeMaTHIECKO WHTEPIIPETAIlHH Pe3yIbTAaTOB
TEPMOMETPHHM KOHTPOJIBHBIX CKBa)KHMH. Croco® KOHTpOJS MO3BONSET MO OrPaHHYCHHOMN
uHGOpPMAIIMA O TEMIIEpaType TOPHBIX TIOPOA B OTAEIBHBIX CKBOKHHAX OIPEIEIsATh
TEMIIEpaTyPHOE IOJIE BO BCeM 00beMe 3aMOPaXUBAEMOTr0 yJacTKa IIOPOJIHOTO MAaCCHBA.

B maccepranmonnoii pabore Ilapmakosa O.C. mocTaBieHBI M peINEHbl aKTyaJIbHEIE
HAYYHO-IIPAKTHYECKHE 3a/1a4H:

1. Paspaboran meron pemenus obparnoii 3anaun Credana HA OCHOBE HCIIOJIB30BAHUS
JAHHBIX O TeMIepaType FOPHBIX MOPOJ B OTPAHHYEHHOM KOJIMYECTBE KOHTPOJIHHO-
TEPMHUYECKUX CKBAXKUHAX CTPOSIIIUXCS HTAXTHBIX CTBOJIORB.

2. BemonseHa BepH(UKalMs OKCOEPUMEHTANBHBIX H3MEPEHHH pacipeaeneHHO
TEMIIEPATyPbl TOPHBIX HOPOJ U Pe3yNbTaTOB MOJEIUPOBAHUS TEPMOJAMHAMHYECKUX
[IPOLECCOB, IPOUCXOAAINUX B YCJIOBHUAX HCKYCCTBEHHOTO 3aMOPAXKHUBaHUS, HA
npumepe ctposmerocst Ckunoporo cteosa Ne 1 MOOO «CraBkammiiy.

3. Pazpabotana aBTOMaTH3MpOBaHHAS CHCTEMa TEPMOMETPHYECKOTO  KOHTPOJIS
COCTOSIHHS JICIOTOPOAHBIX OTPAXKIACHUMN, MO3BOJISIONIAS HENPEPHIBHO M ONEPATHBHO
OIpeJIeNsTh TEMIIEPATypy BO BCEM 3aMOPAKMBAEMOM MOPOJIHOM MacCHBe.

4. TlpoeeneHo MccnenoBaHHe H 0DOCHOBaHME TEXHOJOIHYECKHX INapaMeTpoB crocoba
TEPMOMETPHYECKOr0 KOHTPOJIS (POPMHUPOBAHHS M COCTOSIHHSL JIEIOIOPOAHOTO
OTPAXKICHHSL.

5. Ompenenensl TpeOOBaHHS K MapamMeTpaM TEXHHYECKHX CPEACTB M pa3paboTke
MaTeMaTH4ecKOld MOAENN TEePMOAMHAMHYECKHX TIPOIIECCOB, IPOMCXOJIIAX B
3aMOPaXXKHBAEMOM MACCHBE TOPHBIX NOPOJI, & TAKKE K YACIEHHBIM METO/IaM X pacyera
B IEIX IIONYYEHHs JIOCTOBEPHBIX PE3YJhTATOB O COCTOSIHHH JIETOIIOPOHOIO
OrpaX¢JICHHs!. .

6. Pa3paboTaHo cnenuanu3upoBaHHOE MpPOrpaMMHOE OOecHedeHHe sl BBIMOTHEHUS
KOHTPOJISL ~ JIEJOTIOPOJHBIX ~ OTPAXICHHH  CTPOSAINUXCS  MIAXTHBEIX  CTBOJIOB,
TIO3BOJIAIONICE INPOTHO3HPOBATH €ro MapamMerpbl C yYeTOM BIUSHHS Pa3MuHbIX
TEXHOJIOTHYECKUX (PAKTOPOB.

OcHoBHas wHJes JAMCCEPTAlMOHHOW  paboTel  3aKiovYaeTcss B HHTErpaldH
HKCIIEPHMEHTAIBHBIX H3MEPEHHUH TeMIepaTyphl TOPHBIX IOPOJ B METOZA PEIeHHs] 00paTHOMH
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3agaur Credana Juisi MOBBINEHHS TOYHOCTH HPOTHO3HPOBAHHUS IAPAMETPOB COCTOSHHS
JEIOTIOPOJIHOTO OTPAMKACHHUS.

Ha ocHOBaHMM IIPOBENEHHBIX aBTOPOM MCCIEJOBaHHA M pa3paboTOK BIEpPBHIC
HOJIyYEeHB! CIEeIYIOIHe HayYHbIe Pe3yIbTaThI:

~ IIPOHM3BEICH BEIOOP NMapaMeTpOB KATHOPOBKH MaTeMaTHIECKOH MO U3 MHOMKECTBA
TEIIO(H3HIECKHX CBOHCTB TOPHBIX TOPOM, OT KOTOPHIX 3aBHCHT PAaCIpEAEICHHE
TEMIIEPATYPHI B IOPOJAHOM MacCUBE W KOHIEHTpAUH 00BEMHOM IO JIBJIA B TIOpax;

— paspaboTaH croco0® KOHTPOJIS TEPMOIAMHAMHYECKHX IIPOLECCOB, IPOMCXOSMINX B
00BOJIHEHHOM HOPOIHOM MAacCHBE B YCIOBHSAX €I0 HCKYCCTBEHHOTO 3aMOpPAKHBAHM,
OCHOBaHHBIM Ha pemeHun oOparHoil 3amauu Credana aius TOPHIOHTAIBEHOTO CIIOS
BIIArOHACHIIIEHHBIX TOPHBIX TIOPOJI;

— HCCIIENOBAHO BIMSHHE BHIXOJA M3 CTPOS 3aMOpPaXUBAIONIMX KOJOHOK Ha
paclipezieIcHHE TEMIIEPATYPBI B CII0€ 3aMOpaXMBAEMOI TOPHO# TIOPO/IBI;

—  BBITIOJIHEHO 000CHOBaHKE TEXHOJIOTHYECKUX apamMeTpoB criocoba
TEPMOMETPHUECKOTO KOHTPOJIS 3aMOPaKHBAEMOT0 TIOPOIHOIO MACCHBA, BIHSIIONNX HA
TOYHOCTb pacdeTa €ro TEMIEPaTypHOro TMoJs M 00eCIeYHBAIOIMX IOJYYEHHE
JIOCTOBEPHOH HH(OPMAIIMH O MapaMeTpax JIEJIONOPOIHOTO OrPAXKICHHUS CTPOSIIEroCs
MIaXTHOTO CTBOJIA B CJIOYKHBIX THAPOTEOIOTHYECKHX YCIOBHSIX.

PesynpraThl paboTs! BKITOUeHB! B THCTPYKIHMIO TI0 pacyeTy mapameTpoB, KOHTPOIIO U
YIPaBIEHHIO HCKYCCTBEHHBIM 3aMOPAXHUBAHUEM TOPHBIX IIOPOJT P CTPOUTEIHCTBE IAXTHRIX
CTBOJIOB Ha  KaJnuHHBIX PYJHHKAX OAOQO «benapycbkanuii». Pazpaborannas
ABTOMATH3HPOBAHHAs CHCTEMA TEPMOMETPHUYECKOTO KOHTPOJIS JIEJAOMOPOIHBIX OIPaKICHHI
CTPOSIIIMXCSl  INAXTHBIX CTBOJIOB peanu3oBaHa Ha pyaHukax Ilerpukorckoro 'OK
0OAO «benapycekammit», Hexunckoro FOK  HMOOO «Cnaskanuiiy u  Tamunxoro 'OK
3A0 «BKKn».

Mo Teme mucceprannornoi paboTsl omybnrkoBankl 10 eyaTHBIX paboT, B TOM YHCIIE
5 B u3jaHMAX, BXOAAUIMX B IIepeueHb BENYIIUX PEIEH3HPYEMbBIX HAYYHBIX JXYPHAIOB H
U3JlaHul, pekoMeHAyeMbIX Bricmel arrecTauMoHHOM KommccHed npun MuHHCTEpCTBE
obpazopanus u Hayku Poccuiickoit @eneparyn, U3 HUX 3 B M3/1aHHIX, HHIAEKCHPYEMBIX B 0a3zax
naHHelx  Scopus H  Web of Science, moJy4eHO CBHIETENBCTBO O I'OCYAapCTBEHHOM
perucTpanun nmporpaMmsl «FrozenWall» st DBM Ne 2018666337.

COBOKYNHOCTh TONMYYEHHBIX PpE3YJIbTATOB IO3BOJIIET CYWTATH UCCEPTANHOHHYIO
pabory Ilapmaxopa O.C. Kak caMOCTOSTENBHYIO Hay4YHO-KBaTH(HKAIMOHHYIO pabory,
KOTOpasi COOTBETCTBYeT TpeOoBaHMsM Bricmielft arrectallmOHHOW KOMHCCHEH IIpH
MunncrepctBe obpasoBanMs W Hayku Poccuiickoit @enepanuu, NpEIbABISEMBEIM K
IOHCCEPTAlMAM Ha COHUCKAHHE YYEHOH CTEeleHM KaHTUIaTa TEXHHUYECKHX HayK, a e¢ aBTop
3aCHy KMBAaeT IPHUCYKACHHS YYEHOH CTENEeHH KaHOWIaTa TEXHHYCCKHMX HayK 110
cempansHocTH  25.00.20 — «['eomexanmnka, paspymieHH¢ TOPHBIX IIOPOJ, pPy/JAHHYHAS
aspora3zo/IiHaMHKa M FOpHas TeIo(hu3uKay.

3aBeyIOIMHIL OTAEIOM a3pOJIOTHH 1
ternopusuku «I'U YpO PAHy,

J-p TE€XH. HayK, mpodeccop JLIO. Jleun
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