1

OT13bIB 0PHIHAIBHOIO ONMNOHEHTA
Ha quccepTalonnyto paboty IMasaosoii [IpackoBbu Jleonnnosubl «Pazpador-
Ka TEpPMODIEKTPHUECKOr0 IKPAHHOIO MOJLYJIsl YIPAB/IEHHs NPOLECCOM TEr1000-
MeHa CKBa)KMHB MHOTOJIeTHEMEP3JIBIX MOPOiax», PeACTaBJIeHHOW Ha COUCKaHHUE
y4YEHOM CTeNeH! KaH/AuaTa TEXHUYECKUX HayK IO CrelralbHOCTH
05.02.13 — MaiuHsl, arperarsl U mpoieccsl (HedTerazoBas OTpacib)

1. AKTYallbHOCTH TeMbl BbINOJHEHHOH padoThI

B paiioHax Mep3/0Thbl CTPOMTEIBCTBO U IKCILIyaTalus 100bIBAIOILMX CKBa-
’KUH IPUBOJAT K Mpo0JeMaM, CBSI3aHHBIM C TEILIOBBIM BO3/CHCTBUEM Ha MEP3/IbIE
MOpoJIbl, X MpoTaMBaHkeM M ocankoif. ITporauBanue rpyHTa BOIM3M CKBaXHH
MPOUCXOIUT Ha BCIO MOIIHOCTb MEp3/0H TOJNIIH, YTO Ad)e AJIST MajloJIbJANUCTbIX
MOPOJ MOKET BbI3BaTh OCAJIKHM 3HAYUTEIbHOH BeNHYWHbI, OOpYLICHHE Harpasie-
HHUS ¥ 00pa30BaHWe BOPOHKHU B YCTbe CKBAKMHBI U JIP.

HeT coMHeHMs: B TOM, 4To AuccepraluonHas pabora IlaBnosoii [lpackoBbu
JleOHMIOBHBI, CYTh KOTOPOH Bpa3paboTKe TEPMOIEKTPUYECKOTO dKPAHHOIO MO-
Iyt JUISl YTIPABJIEHUs! TEIIOBBIMHU MPOLIECCAMHU B CKBAKMHE,ABJIAETCS aKTyalbHOM,
T.K. 100ObIYa HeTH U rasza B pailoHaX pacnpocTpaHeHUs MHOTrOJETHEMEP3JIbIX MO~
POJ YCIOKHSETCS TEXHHMKO-TEXHOJIOrHYecKHMH npobnemamu. OJHOH M3 OCHOB-
HBIX TPOGJIeM SIBISETCS pacTeryieHHe MHOIOJIETHEMEP3IIBIX [TOPOJ, YTO MPUBOAMT
K 00pa30BaHHIO MPOBANOB U 0OBAJIOB BOKPYT YCTbsl CKBaKHHBI, NlepeKocam (poH-
TaHHON apMarypbl, cMATHIO 00caaHbIX TpyO. ITosTomy mpeaynpex/ieHue pacrer-
JIeHUsI MHOTOJIETHEMEP3/IbIX TOpOJI ABISETCS BaKHBIM YCIOBHEM paboTOCroco0-
HOCTH He(PTAHBIX M [A30BbIX CKBAKUH M TIPOJJIEHHS X CPOKA IKCIILyaTallMH.

UccnenoBanue paboT 3apyOeKHBIX M OTEUECTBEHHBIX YUEHbIX B JAHHOH 00-
JIaCTH TIOKA3aj10, YTO Ha CerOJHSAIUHUNI 1eHb MPAaKTHYECKH OTCYTCTBYIOT TEXHHUYE-
CKHe CpeJICTBA, MO3BOJISIONINE aKTUBHO MPENATCTBOBATH MPOTAMBAHUIO MPHIIEHKA-
XX MEP3JIbIX MOPOJI.

ABTOp yOeauTebHO TOKa3bIBaeT HEOOXOAUMOCTh POSKTHPOBAHUA TEPMO-
3aIUTHOTO 000PYI0BaHNs AKTUBHOIO TUIA [UTs HEQTAHBIX CKBaKHH M pa3paboTKH
COOTBETCTBYIOIIET0 METOJAMYECKOT0 o0ecieyeHHUs.

[TosTOMY aBTOp AMCCEPTALMOHHOM pabOThl CTABUT M pellaeT 3a1a4y o pas-
paboTKe 00OpY/JI0BaHUs Ha OCHOBE TEPMODJIEKTPUYECKUX IJIEMEHTOB IS yMpas-
JIeHHS TeMJIOBBIMH MPOIECCAMU BHYTPU CKBaKMHBI. JInsi peleHust mocTaBleHHOH
3a/1a4M aBTOPOM c/ieJiaH 0030p TeXHUKM U TEXHOJOIMHU JUIs yTIPaBIeHHS TEIIOBbI-
MU [pOLleccamMu,a TaKXkKe aHalM3 MaTeMaTH4yeCKMX MOJeseil W3MEHEHUS TeMilepa-
TYpbl BOKPYI' CKBaKMHBI U paclpejle/ieHnss TeMIlepaTypbl OT JIOKaabHO Pacrosio-
YKEHHOTO MCTOUYHMKA TEIJIOBOI0O MOTOKA.
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2. CreneHb 060CHOBAHHOCTH H I0CTOBEPHOCTH HAYYHBIX NOJIOKEHHI,
BbIBO/IOB H peKOMeH1alHi

OcHOBHblEe Hay4yHbIe BBIBOJbI U IOJIOKEHHUS IMOATBEPKAAOTCSA TEOpPETHYEC-
CKUM aHAJIW30M M pe3ysbTaTaMU KCIIEPUMEHTAIbHbIX HccrenoBaHuil. Takxke pe-
synbTathl, nonydennsiell. JI. T1aBnoBoii, cormacyiotes 4 He MPOTHBOpeYaT pado-
TaM JPYrdX HccliefoBaTeneil, 3aHUMalOLMXCS BONPOCAMH KOHCTPYMPOBaHUs Tep-
MO3AIIMTHOrO 00O0pYJ0BaHUS [Ulsl YNpaBIE€HHs TEMJIOBBIMH IOTOKAMH BHYTPH
CKBaXXMHbI. HayuHble MOJOXKEHUs apryMeHTHPOBAHbI, BBIBO/bI IOATBEPKICHbI
MPOBEEHHBIMU IKCIIEPUMEHTATBHBIMU UCCIICIOBAHUAMU, pe3y/ibTaTaMH MaTeMa-
THYECKOH 00pabOTKH ¢ MCIIO/IB30BaHUEM CePTH(UIIMPOBAHHBIX MPOTPAMM.

3. JlocTOBEpPHOCTH H HOBH3HA Pe3y/ibTATOB

B KkayecTBe OCHOBHBIX HAy4HBIX pE3y.JbTAaTOB AMCCEPTALHMOHHOW PabOThI
MOJKHO BBIJICJIMThb CJIe1YIOLIHE MTOJIOKEHHUS:

1. KoHCTpyKIMs CKBAXKMHHOTO TEPMOIJIEKTPUYECKOTO SIKPAHHOTO MOJYJIs €
yIIpaBisieMoil TemIepaTypoil Ha ero Hapy’KHOH MOBEPXHOCTH A obecreveHus
CHUKEHUS TEIJIOBOI0O BO3/EHCTBUS MOIBEeMHON TPYObl HA OKPYIKAOLLYIO CPEy.

2. Maremartuueckasi MoJie/b yIpPaBJIeHHs POLECCOM TernnoodmeHa Hedrs-
HBIX CKBaXXUH IPU JIOKAIILHOM PACIOIOKEHHH TEPMOIJIEKTPUHECKUX 3JIEMEHTOB B
TEPMOAIEKTPUHECKOM SKPAHHOM MOJYJIE.

3. BbisiBJIeHHAd 3aBUCHMOCTH W3MEHEHHUS TeMIlepaTypbl HapyKHOM MoBepx-
HOCTH CKBQ)KMHHOI'O TEPMOJIJIEKTPHUECKOI'0 IKPAaHHOIO MOJYJsS OT paccTOsHMsA
MEXIY TEPMOA/IEKTPUUECKMM 3IEMEHTOM M TOUKOH Ha NOBEPXHOCTH, HEOOXOM-
Masi i pacueTa UX ONTUMAJIbHOIO KOJIHYECTBa.

4. PazpaboTaHHas METOJMKA pacyeTa TeMmrepaTypbl B JIFOOOH TOUKe rore-
pPEYHOro cedeHuss OOCAKEHHON CKBaKMHbI, MMEIOLIEH CKBaKHHHbIE TEPMOIJIEK-
TpUYECKHE YIKPAaHUPOBAHHBIE MOJYJIH B ITO{bEMHON KOJIOHHE.

ITpoBejieHB! UCTIBITAHUS OMBITHOrO 0Opasla CKBaKMHHOTO TEPMOIIEKTPHYC-
CKOIr0 SKPaHHOTO MOJYIISi Ha CTeHIe MMHMTATOpa CTBOJA CKBAXHMHBI, MOKa3aBIINE
paboTOCTIOCOGHOCTD MPEUIOKEHHOTO MeTo/1a IPOEKTUPOBaHHsl 000y I0BaHHUS /1151
VIIPaBJIEHHUS TEIJIOBBIMU MTPOLIECCAMH CKBaKHH.

[To pesynbTaTaM MCCIIEOBaHUIl MOTy4eHbl 3 MaTeHTa Ha W300peTeHHe KOH-
CTPYKIIMH TepMOdJieKTpuueckoro sxkpanHoro monyns (ITar. Ne 2500880 Poccuii-
ckas ®enepaisi, MITK E21B36/00.YcTpoiicTBO At TEIIOW30/IALUMH CKBAXKHHbI B
MHOTOJIETHEMEp3JIbIX Topoaax, ony6n. 10.12.13; nar. Ne 2625830 Poccuiickas
®enepauns, MITK E21B36/00. YcTpolcTBO Uit TEPMOU3OIIALMH CKBAXKHH B MHO-
roJeTHeMEp3ibIx nopoaax omy6m. 19.07.17., mat. Ne 2655263 Poccuiickas Dene-
pauus, MITK E21B36/00. Tennon3zonupoBaHHas KOJIOHHA, Omy01. 24.05.2018).
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HOCTOBGPHOCTB 1 HOBHU3HA MOJYYEHHBIX PE€3YyJIbTAaTOB HE BbI3bIBACT COMHE-

4. 3HAYHUMOCTDH Pe3yJbTATOB /ISl HAYKH H MPAKTHKH

VeranosieHa (QYHKIIMOHANbHAs 3aBUCUMOCTL TEMIIEpaTypHOro Hamopa,
CO3/1aBa€MOro JIOKaJbHO PAaCTONIOKEHHBIM TEPMOIJIEKTPHYCCKUM 3JI€MEHTOM, OT
CHUITBI TOK4, MOIIHOCTH U TeIIO(PU3NIECKUX [1apaMeTPOB, XapaKTepU3yIOLLMX Terl-
1000MeEH.

ITO MO3BONMIIO pa3padoTaTh HAyYHO-OOOCHOBAHHYIO KOHCTPYKIHMIO CKBa-
JKMHHOTO TEPMO3JIEKTPUUYECKOr0 SKPAaHHOIO MOAYJs JUis yNpaBlieHHs MPOLECCOM
TerulooOMeHa CKBaKHH B MHOTOJIETHEMEP3IIbIX MOPOAAX, B OCHOBY KOTOPOHW I0-
JNIO’KEH MPUHIMI paboThl aKTUBHOTO TEPMO3ALMTHOrO 00OpYyIOBaHHMs M Marema-
THYECKasi MOJIeJIb YIPaBiIeHUs TEIIOBBIM MMOTOKOM IOCPEACTBOM JIOKAJIbHO pac-
MOJIOYKEHHOTO TEPMO3JIeKTpUUYecKoro sneMeHTta. HoBu3Ha moaTBepieHa A0CTa-
TOYHBIM KOJIMYECTBOM HAYUYHBIXITyOIUKALMI U MAaTEHTaMH, 4TO SBJSETCA BKJIAIOM
B HAYKY, PaCIIUPSIIOLLINM 3HaHUA MO YNPABICHUIO TETMIOBBIMH NMPOLIeCCaMu BHYTPH
CKBaXXMHBI.

UccnenoBanue BO3MOXKHBIX MPEIEIOB PEryJUpOBaHus TeMIIEpaTypbl 3a CHET
U3MEHEHHUs TEXHOJOTMYECKUX TMapamMeTpoB CKBaAXXMHHOIO TEPMO3JIEKTPUHECKOrO
3KpaHHOr0 MO/YJs MO3BOJIHUIIO pa3paboTaTe U MPELTOKUTh METOAUKY €ro MHKe-
HEPHOIro pacyera.

[MpakTHyeckasi 3Ha4UMOCTb AUCCePTALMOHHON paboThl 3aK/Fo4aeTcs B CO3-
JAHUU METOJMKH MPOSKTUPOBAHUS CKBAXXMHHOIO TEPMOIIEKTPUUECKOTO SKPAHHO-
ro MOAYJIs Ui YIpaBjieHHs TeIIOBBIMM Mpoueccamu. Kcenons3oBaHue METOAMKH
pacueTa CKBaKMHHOTO TEPMO3JIEKTPUYECKOTO IKPaHHOTO MOJYJs Ha OCHOBE pac-
npejie/ieHnsi TEIUIOBOro MoToKa OT JIOKaJbHO PACTOIOKEHHBIX TEPMOJIEKTpUYe-
CKHX DJIEMEHTOB IO3BOJIUT KOHTPOJIUPOBATH U PEryJIMPOBATh TEIJIOBbIC NMPOLECCHI
BHYTPU CKBa)KHUHBI.

[peutoKeHUst M0 UCIOIB30BAHUIO TEPMOIJIEKTPUIECKUX 3JIEMEHTOB B KOH-
CTPYKLIMAXTEPMO3ALUTHOrO 000pYy/10BaHMs TO3BOJIAT 3aMETHO PACIIMPHTH BO3-
MO>KHOCTH YIpPaABICHUS TEMJIOBBIMU [TOTOKAMH B He(DTEra3oBOH OTpaciu, 4TO 0CO-
OEHHO BaXKHO JUUIs pellleHus MpodsieM pacTelieHrus MHOIOJIETHEMEP3bIX IMOPOoa
mecToposkaeHuii Bocrounoit Cubupu U ApKTHYECKMX LIEIb(OB HA Pa3TUUHBIX
Tanax pa3padoTKH.

5. O0mas xapakTepHCTHKA coJep/KaHUs JHCCEPTALHH
[pencTaBienHas JUccepTalldOHHas pabora COCTOMT W3 BBEACHMS, TpeX
rnaBs, 3aKJOUYeHHs, Cricka IuTepaTypbl M3 178 HanMenoBaHui. OGuwmid o0bem
paboThbl cocTabiseT 178 nedaTHbIX CTPAHHLL.
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B nucceprannoHHo# paboTe M3/10KeHO HaydYHO 000CHOBAHHOE TeXHHUYECKOe
peleHue, crnocodCTByOLIee YIPaBIEeHUIO TEJIOBBIMHU TOTOKAMH BHYTPH

OcHoBHBIE pe3yNbTaThl, MOJYyYEHHbIE B AHUCCEPTALIMK, OTpaXkKeHbl B 25 my0-
JUKaUMUsX, B T.4. B |2 cTaThiIX B U3JaHUX, BXoAsAUIMX B nepeyenb BAK MunoOp-
Hayku P®, u 3-x narentax Ha uzobperenue PD.

ABTOpedepaT MOJTHOCTBIO OTpPaKaeT OCHOBHbBIE WJEH, LIEJIH, COIEepIKaHHE U
BBIBO/1bl JUCCEPTALIMOHHON PadOThI, BBIZEPIKAH M0 00BbeMY U (opMme.

6. [Ipeapsioxkenusn u 3ameuaHnusi no padore

OcHoBHble 3amMeyaHus 1o pabdore:

1.Ilo nmocranoske 3agaun. OTCYTCTBYET (U3HUECKOE TOJIKOBAHME IpolLEecca
ChbeMa Tella ¢ Mep3JIbIX [OPOJ U Mepelayu €ro Ha MOBEPXHOCTh 3eMJU (MK Ha-
000poT, BriyOb Maccuaa).

2. Ilpu mocTaHoBKe3aa4yy MPHUHSTO JOMYyIleHUe 6, KOTOpoe HeBepHO oboc-
HOBAaHO €OMETPUYECKMM COOTHOLLEHHEM IMOMepeyHOro ceyeHus: U AINUHbI 00cal-
HOM TpyObl. IMeHHO B panuanbHOM HanpaBIeHHU MPOUCXOIUT Terionepeaaya B
MepP3JIbIA MacCcuB ¢ 00pa3oBaHUeM opeoJia MPoTauBaHUs.

3. HenousiTHO pacnpe/eneHne TEIIOBBIX MOTOKOB (MM MOTOKOB X0J0/1a?) U
UX HanpaBieHui Ha pucyHkax 2.7 u 2.8. [lo TekcTy TakKe nMyTarOTCs NMOHATHSA Te-
MJIOBOMH XONOAMIIbHOH (¢Tp. 70) MOILHOCTH.

4. HenpaBUIIBHO MCIIONB3YeTCsl TepMUHOJIorus. Hanpumep, Ha 71 c1p.:

- Q, — Ten0BOH MOTOK, "HarpasieHHbIH yepe3 ocbOz";

- Q, — TenyIoBOM MOTOK, "HanpaBiieHHbIN Yepe3 ocbOr";

- A — ko3 PUUUEHT TeNnJI0NPOBOIHOCTH (HE YKa3aHO, KAaKOro marepuana)
T.14.( 0, V);

B JIEBOH 4acTH ypaBHeHus (2.11) nponymeno "dz";

Ha c¢Tp. 78 v — "KO3pPUUKMEHT TEMIOOTAA4YM HA TOpLe Hapyk HOU TpyOh!",
XOTSI IO CMBICILY 3TO — TeMIIEpaTypPHbIH HAMop.

5. He nokaszano yBenuueHHe 3((HEKTHBHOCTH TEMJIOOTBOJAA 33 CYET OTBEP-
CTHI BO BHYTpeHHeil BTyJKe 12 Ha pucyHke 2.2. TenaonpoBoIHOCThL MeTalljla 3Ha-
YUTENBHO MPEBOCXOAUT TEIIONPOBOAHOCTE Ta3000pa3HOi Cpe/ibl.

6. lonyienus Ha ctp. 70 auccepranuu 4 Ha cTp.9 aBropedepaTa J0JKHbI
ObITh OJIMHAKOBBIMH.

7. metorest Takyke OIIMOKH W HETOUHOCTH 0 TEKCTY AuccepTaumu (cTp. 18,
23,24,37,39,40,43,52,67,71,83,141,157 u ap.)

3amedanusi, ykazaHHble 10 pabdoTe, HEe ABIAIOTCS OCHOBOW ISl MPUHIIMITH-
aJBHBIX BO3PaKEHUI MO pacCMaTpUBAeMOil JUCCEPTALIMH, U TIOITOMY HE CHHIKAIOT
3HAYMMOCTH TMOJYYEHHbIX Pe3yJbTaTOB M HE BIUSKOT Ha €€ [OJIOKHUTEJIbHYIO
OLIEHKY.
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7. 3ak/awo4eHue no padore

CuwTato, 4uto aucceprauronHas padora llaBnooii [IpackoBbr JlIeoOHHIOBHBI
«Pa3paboTka TepMOIEKTPUUECKOrO 3KPAHHOIO MOJYJIsl YIIPaBIEHHs MPOLECCOM
TEII000MeHa CKBaKUHB MHOIOJETHEMEP3IBIX MOPOAAX»OTPAKAET COJEpIKaHne
LEJIbHOTO HAay4YHOTO TpyJa, SIBIseTCS 3aKOHUYEHHOM Hay4YHO-UCCJIEeI0BaTEeIbCKOM
padoToM, MO CTeneHU akTyalbHOCTH PadoThbl, HAYYHOH HOBHU3HE U OOOCHOBAHHO-
CTH 3all{IIaeMbIX TOJOKEHUH OTBeHaeT KPUTEpPHUsIM, YTBepKAeHHbIM [locTaHoB-
nenueM llpasurenscta P® ot 24 centsdops 2013 roga Ne 842 (1. 9-14) «Iloso-
KEHHUS O MPUCYXKACHUH ydyeHbIX creneHei» BAKMuHuctepcerBa oOpasoBaHHs U
Hayku P®, npeapsaBisieMbIX K KaHIUJATCKUM AUCCepTaLMsIMHA COUCKAHUE YUeHOH
CTENeHH KaHauaaTa TEXHUYECKUX HayK.

Jliuccepramnus BbIMOJHEHA HA BHICOKOM HaydyHOM ypoBHe, a e€ aBtop, Ilas-
noBa IlpackoBbsi JleoHWA0BHA 3aC/ly’KMBAET MPUCYKACHUS YUEHOHW CTENEHU KaH-
AUJaTa TeXHHYeCKUX Hayk no cneuuanbHocTH 05.02.13 — «MamuHel, arperartsl u
npouecch» (HedTerazonas 0Tpacib).

OduuuanbHblii OMNNOHEHT,

JOKTOP TeXHU4ECKUX HayK o cneuuanbHoctu 25.00.19

«CTpOUTENbCTBO U HKCILTyaTallUsl

HedTera3onpoBo1oB, 0a3 U XpaHUIULL»,

npodeccop,

npodeccop kadenpsl «l uaporazoauHaMuka

TPyOONPOBOIHBIX CHCTEM W M'MAPOMAIIMHBI»

®I'BOY BO «Y dumckuii rocyaapcTBeHHbli

He(PTAHOM TEXHUYECKUH YHUBEPCUTET»

2L 2o R 57‘;;7?/3‘“ Huna AnekcanapoHa ['appuc

Anpec: 450062, Pecriy6nuka bamkoproctan,
r. Y¢a, yn. Kocmonastos 1, ®I'bOY BO

«Y GUMCKHI rocy1apcTBEHHBIH

HeQTIHOM TEeXHHUUECKUI YHUBEPCUTET»
e-mail: gidragm(@mail.ru

Ten.: +7 (347) 243-19-16

[Toanucek H.A. I"appuc 3aBepsito:
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HavanbHuk otzena no padore ¢ nepCOHagi'éyi_-'
®I'BOY BO«Y humckHii rocy1apcTBeHHbI

He(TSHOW TeXHUYEeCKUN YHUBEPCUTLT»




