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<<fIosbIUIeHIle eSSexrueHocTll clIcTeM TeIIJIocHa6Xertus' npoMbllrrneHHblx

rpeArpllr rufi sa cqeT yTlln vrca\w TeIIJIOBbIX BTOpLIqHbIX gHepf opecypcoB )
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Arcrya.rr sHocrb reM bI IrccJreAoBilHtrfl

SneprernqecKat crparerrq Poccnficrofi Qe4epaUukI Ha IIepLIoA rc 2035 roAa

npeAycMarpnBaer rroBbrrrreHl4e eoserrranHocrll 3HeprerI4KI{ vr cQeprr xKX'

TeryUee cocTorHr4e oTpacJII4 TennocHa6xeHl{f, HeyAoBJIeTBopI{TenbHoe'

Ilpu.runofi TaKoro CocTotHl4f, flB1fleT1fl' ue4oSIanaHcllpoBaH[e peMoHTHbIx u

r{HBecrLIIIuoHHbrx rlporpaMM sHeprocHa6xaroqzx opraHl4 za\uil

(Darroporr,r, CHI,IXaIOqLIM eooepneHocTb IIeHTpaJII43oBaHHoIo

TerrnocHa6x(eHl4t {Bn{IoTct IIoTepu 11pll TpaHcIIOpTe TeIIJIoHocLITeItr^' flo

oSuquanbHblM AaHH6IM IIoTepu TennoBofi 3HepfI{I4 B CI4cTeMaX TenJlo)Ha6:;g|elg.l1.fl

P@ cocTaBJuroT rropf,AKa 12 % oT noAaHHOfi B HIIX 3Hepfplll' cucreluH

TerrJrocHa6xreHrlr, r{Meror cyrqecrBeHHbrfi noreHIII4aJI AIrfl sKOHOM}II{

3HepfeT[r{ecKI4X U MaTepuuuIbHbIX pecypcoB'

vlcxols vr3 BbrruecKa3aHHofo TeMa AuccepTaIIUOHHOIO I4CCneAoBaHvIfl

flBrrfleTcfl aKTyaJrbHofi. I-\enuo AuccepTaIIUOHHOfi pa6oru flBllfleTcfl' TIoBbIIIIeHVe

eS$epranHocTl4 cI,IcTeM TeIIJIocHa6xeHI4f 3a cqeT nplIMeHeHLIt ycTpoficTB

yrI4nH3aIILILI TeITJIOBbIX rroTepb B KaHaJIe Tennorpaccbl'

Co4ePxanre Pa6orbl

[raccepra11ur cocTo uT vr3 BBeAeHI4t, qeTblpex rJIaB, 3aKlroqeHut IIo pa6ore'

c[r4cKa r{cnoJrb3oBaHHbrx 
'rcro'Hr4KoB 

r43 120 sauvteHoBaH}Ifi. Terct AI{ccepraIILII4

rlr3JroxeH na 150 crp. MarrrprHorrr{cHoro reKcra, coAepxur 56 pucyHKoB' 19 ra6nwl

14 2 fipvnoxenllq.
B uepnofi r.nane [poBeAeH AHaJftr3 TexHI4a{eCKI/rX peInelFtIZIvI no [I0BbIIIIeHUIO

sHepreTllqecKofi sS$errnBHocTLI cIIcTeM TeIInocHa6XeHux npoMbII[neHHbIX

,tpignp rr fu. Oupe4eneH rloreHllvan eneproc6epex{eHl4q B cerflx

TerrJrocHa6xeuIEs B ycnoBuflx I4x IIITarHofi pa6orsl' Onpe4eleHrt cyMMapHble

foAoBbre rrorepn renJrorbr c 1 uerpa relJloBofi cerl. B 3aBI{cLIMocrI{ or AtlaMerpa

rpy6onpoBoAoB. Paspa6oranu HOMOfpaMMbI IIo orpeAeneHl4lo yAenbHblx',

luHefiHbrx TelJroBbrx IIOTepb B TeIIJIOBbIX CeTsx pa3nuqHblx AUaMeTpoB u

reMrrepaTypHbrx rpasmon pa6orrr cLIcTeMbI reIInOCHa6xeHI{t'

KnaccnQHIILIpoBaHbI vI oIII4caHbI ocHoBHbIe TexHI{qecKI4e peuleHut'

HaIIpaBneHHbIeHacoKpalqeHl4eTeIIJIOBbIXnoTepbBTeIIJIoBbIxceT'X.



Bo nropofi fJraBe paccMoTpeHbr ocHoBHbIe fIoJIoxteHI{t, cBt3aHHbIe c

rrpoBeAeHHeM eKcIIepLIMeHT€UIbHOro I4ccJIeAoB A*vrs' lpoqecgoB reuloO6ueHa B

TerrnoBofi ceTlr c npuMeHeHr4eM TenilooTpaxaloul4x sKpaHOB pr 6eg Hzx.

Tpe6n rJraBa nocB-rruleH a paspa6orKe MareMarrlqecKllx MoAenefi upoqeccon

reuloo6ueHa B rennoeofi ceru 6eg AonoJrHrrreJrbHbrx gJIeMeHToB, TefIJIoBoft ceru c

TerrnogTpaxarcu{uM sKpaHoM I4 TSIIJIOBOfi Cern c ycTaHOBJIeHHbIM yCrpOfiCrnOu

rro yTI4JII,I3AIJLTU TeIIJIOBbX IIOTepb B KaHaJIe TeIInOTpaCCbI.

B TIETBEPTOfi IJIABE IIPI4BCACHA PASPA6O:IAHId.AI, I4HXEHEPH€Ifl METOALIKA

pacqeTa ycrpoficrBa rro yTrrnr43arllru TerIJroBbIX rIOTepb B KaHaIIe TeIIJIOTpaccbI'

orlpeAeneHbl pacqeTHble ycnoBl4t. PaccuorpeHbl Bonpocbl perynllpoBaHl4t pa6oTbl

ycrpoficrna. flpe4cranJreHa pa:pa6oraH]Flas. MeToAuKa oIIpeAeJIeHlIlI rexHZKO-

oKoHoMIdIIecKI4x Ilo1a3aTenefi pa6o5t ycTpoficTBa. Ilpe4loxeurt BapI4aHTbI

peKoMeHAarIuft
peKoMeHAar1tkrir,

CTATVICTV.ItIECKLIX

B PO, pa6or

rrpaKTLrqecKofo [pLrMeHeHLrfl. ycTpoficrsa IIo yTI4ILI3AIdxId TeIJIOBbIX IIOTepb B

KaHaJIe TerlnoTpaccbl.

Crenenr o6ocHonaHHocTg HayqHblx IIoJIox(eHufi, nrrnoAoB II

o6ocHosaHHocTb HarrHbrx TIoJIoXeHI'Ifi, BbIBOAOB Ll

c$oprrayirkTpoBaHHblx collcKareJleM 6aznpyeru Ha arrurv3e

.{aHHbIX O cocToflHv1v1 Aen B O6laCru TSIIJIOCHa6XeHUS

OTeqeCTBeHHbIx u Zapy6eXHbIX yqeHbIX, CO6CTBSHHIIX SKCnepLTMeHTUIJIIHIIX LI

TeopeTpltlecKux LIccJIeAOB aH.IlIflX aBTOpa.

1) llpeanoxeHHoe TexHr4qecKoe pellleHrle IIo yTI4IV3aIII{U TeIIJIOBbIX IIOTepb B

KaHane TellnoTpaccbl ocHoBaHo Ha AByX 3Heproc6eperaloql{X Mepolpr4sTklsx -

oAHoBpeMeHHoM IIpI4MeHeHuI4 rellJlooTpaxaloqelo sKpaHa I4 TpaHcQopMaropa

TENJIA.

2) 3rcuepr{MeHT€UrbHbre r4ccJreAoBaHlrf, rIpoBeAeHbI Ha CIeIIHEUIbHO CO3AaHHOM

creHne c co6nroAeHr4eM reoMerpr{qecKoro 110A06I{:I, rIo3BoJI-flIoIrIeM

gKcTpanonupoBaTb pe3ynbTaTLl I4CCneAOBAHVT-fl Ha peaJlbHylo TeIInOByA CeTb'

f; {""n.HHoe MoAenrrpoBaHr4e rrpoqeccoB renJloo6vrena B rerIJIoBbIX cerflx

BbrrroJrHrJrocb B nporpaMMHoM KoMnireKce Comsol Multiphysics uoseoJltroulero

pernaTb cBr3aHHbre MynbTr4Ar4crlr4rrJrl4HapHble 3AIiAqVI B eAlIHOft CpeAe, Ha ocHoBe

cocraBJreHHofi aBTopoM crrcreMbr anSSepeHrrH€rJrbI{bIX ypaBHerruir orrutcblBaroull{x

lpoqeccbl Te[noo6MeHa B TenJIoBofi ceTI4, KoppeKTHbIX lpaHllqHblx ycJIoBLIfi'

4) I4uxeHepHas MeToAuKa pacrreTa yCrpofiCrBa rlo yrllnpl3allpll{ TeTIJIOBbIX

rroTepb B KaHaJIe TellnoTpaccbl pa3pa6oTa*a Ha ocHoBe 6alancosHx

CoOTHOIIIeuuit, npuBeAeHHbIX B HSpMaTI'IBHrIX AOKyMSHTaX, MeToAI'IK pacqeTa

renno o6MeHHbrx a[rapaToB r4 Tp aHc Q opuaropoB reIIJIa.

.{ocronePHocrb rl HoBH3Ha

,IlocroeepHocrr pe3yJIbTaToB 14ccneAoBa1g^vfiI IIoATBepX'{aeTcfl

cofnacoBaHHocTblo pe3ynbTaToB c pe3ynbTaTaMH [onyqeHHbIMI4 ApyfeIMI4



aBTopaMu, rrcnoJrb3oBaHrreM arlpo6vpoBaHHblx rIporpaMMHhIX cpeAcTB

MoAeJrlrpo r;aHvIs= KoppeKTHofi ue:roAzrofi rpoB eAeHI4s z3Mep elauit.

HoeusHa

K HosrrN,r, Hau6onee 3HarruMbrM HayqHbrM pe3yJlbraraM, [onyqeHHblM aBTopoM

B Alrccepraquonnofi pa6ore Mo)KHo orHecrl4 cne.4yroque:

1. Paspa6oran cuoco6 rIoBbIIueHuIs s$femuBHocrrl cLTcreMbI

renlocsa6)KeHlr,tr Ha 6ase oprrrraHanbHoro ycrpoftcrBa Ans, yrLInI{3aIIkIu relrnoBblx

rrorepb B KaHuure rerrJrorpaccbr, uosnornoulufi o6ecre'{um c6epexenue
gHepferurrecKHx pecypcoB 3a cqer Bo3BpaTa B cllcreMy rerlJlocHa6xeHus.

repxeuofi renrosofi oHeprLTtI B Mecre ycraHoBKu ycrpoftcrBa.

2. Ha ocHoBe pa:pa6oraHHbrx MareMarlrqecKkIx Irao4enefr npoqeccoB

renloo6rueHa B cerqx rerJrocHa6xerrux pa3nI4qHbIX KoHcrpyrqufi onpeAeneHa

AOrrycTLrMar Aons TerrJroBbrx rroTepb, KoTopyro Mo)KHo yTunn3vrpoBaTb llpkl

coXpaHeHLII{ TeIIJIoBoro peXI4Ma ceTII I4 npunerarortlero r nefi rpyHTa.

Bonpocu rI saMeqznnfl
Tp e6yror rotcHeHus cneAylotqlle yrB ep)KAeHu.fl aBropa :

1. Kepaura.recrufi KoMrroHeHT BbrrroJrHter ponb orp€DKareIrfl, a cunurconogrrft

craHoBl{rct BaKyyMHofi upoclofixofi MexAy HI{MLI (crp. 28).

2. TenlofircHr{ecKr4e xapaKTepvrcruKvr rpy6onpoBoAa vr rIoABLIxHoro

TerrJroHocVTeIIfl,B HeM He BJILItrcT Ha Ilenb LIccneAoBanvrs. (crp. a1).

3. TennoQrcEqecKne csoficrsa u3orrflrlkrtrHe 3aBucflr or BJIax{HocrI4 (crp.61).

4. Kar qr4cJreHHbrM MoAenr{poBaHr{eM MoxHo noATBepALITb AocroBepHocrb
qrrcJreHHbIX paccqeron? (crp. 68)

5. YrasaHHble Ha crp. 89 - 3HaqeHnr 93 oh,95,2 yo cneAylor I43 KaKux

pe3ynbTaToB kT ccJIeA or,annfl,?

6. Yro.rHrrrb coAepxaHr4e rpa0nra zso6paxegHoro na puc.44 (crp. 92) - uro
oTqefo sanucur?

7. Karze 3HaqeHLTr rosQ$uqueHra rpaHcSopMar\Lrur rr eS$exrunHocrll

TenJroBoro Hacoca peKoMeHAyercr rrpr{Hr4Marb rlpu BHeApeHI{u pazpadoraHHoro

ycrpoficrna?
8. B reKcre lrMerorct oneqarKll.

3ar.n roqeH rre o coorBercrBr{n Kpr{Tep llfl M ycra HoBJTeHHbIM rloJroil(eHneM o

rropflAKe rlp[cy]t(AeHlrfl yqeHblx creneHefi

llpe4craeJreHHar K 3arrlr4re AHccepraIIIaoHHa{ pa6ora EaHnrrosofi C.A.

rrocBrrrleHa arcryalrHofi TeMe rroBbIIIIeHI4Io e$QerrraBHocrl4 cucreM

Te[nocHa6xesng, [yreM yrrlnu3arll4r4 TerrJIoBbIX florepb B KaHzIne rerlnorpaccbl.

fiuccepra\yrfl, flBrrnercr 3aKoH.reHHofi Ha]n{Ho-LlccneAoBarelrcroft pa6orofi,

npkT BbrrroJrHenr{Lr roropoft ArrccepraHT rlpoAeMoHcrpLtpoB€tn BbIcoKyIo Ha}rqHyro



KB€urLIsI4Kaqr[o. flocrasreHHbre B r4ccneAoBa11vrv 3a4.A9;4 peIIIeHbI, Ilenb

AU CCepTaIII4Ll AOCTLlfHyTa.

lly6lurcaqzn aBropa cooTBeTcTByIOT reMe AI4CCepTaIILIOHHOft pa6oTbl.

HOBI{3HbI, Teoperl'IqecKoft vr

IlonrreHHblx p$yJIbTaTOB

AnropesepaT cooTBercTByer reKcry Azcceprallnvr14 orpaxaeT ee coAep)KaHl{e'

[uccepraryun coorBercrByer llacropry crequ€ulbHocrpl 05.14.04

<flpouuru lrerrrrar TerrJrosHepreruIKa).

flo o6tervry uccJIeAoBanuilq ypoBHro

npaKTllrrecrofi 3HarILTMocrl{, AocroBepHocrI4

AVccepTaIILIoHHafl. pa6Ora cOoTBeTcTByeT tpe6onan14flM, [peAb-f,BnteMblM K

rnanu$nrarlnoHHbrrvr pa6oraM Ha cor4cKaHHe yueHoft cTeneHLI KaIJI.VrAUta HayK B

coorBercrBa]V c n.9-14 (lIonoXeHLIq o npllcy)I(Ie]Hkwl yIeHbIX cTelleHefi),

yrBepx(AeHHofo nocraHoBrreHrreM llpanzrelbcrBa P(D or 24.09.2013 Ns 842.

Cuuraro, rrro aBTop Alrcceprarlrlrr EanHlarosa CserraHa AHApeeaua

3acJryxorBaeT npucyxAeHu.f, yrenofi cTeIIeHI4 KaHAI4AaTa TexHIItIeCKilX HayK IIO

c[erlr4 €rJrbHo cTtr 0 5 .l 4 .0 4 <<flpouHruJreuHa{ TeIIJI OsHepf eTLIKa).

O SnquanrHufi o uIIoHeHT B anrros lOpuit B uraflresur{' AoKTop TeXHLIIIecKI4X

HayK, upofeccop, :ane4yroqufi raoegpofi (lIpoMbIilJIeHHbIe

TerrJrogHeprerruecKne ycraHoBKLT rr cllcreMbl TerlJlocHa6xenux>) OfEOy BO

<KasaHcKzfi rocyAapcrBeHHblfi eHeprerrlecrufi yHLIBepcrTeT>)'

. Banrroe

@e4epzurrHoe rocyAapcTBeHHoe 6roAxerHoe o6pa:onareJlbHoe yqpe)KAeHue

Bbrcrrero o6pasonauur <Ka:ascrufi focyAapcrseHHHfi 3HepleTLTqeCrnft

yHr{BepcI{TeT)

420066,Poccut,Pecny6nzrca TarapcraH' f. Kasaur, yl. KpacrocenbcKat, A' 51

TeneQon +7 (843) 519-42-20; +7 $a! 519-42-02
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