OT3bIB OPUIUAJTBHOT'O ONIIOHEHTA

coperrika PAACH, mokTopa TeXHUYEeCKHX HayK, JONCHTA Kopuuenko Ceprest
BanepbeBrda Ha IUCCEPTALOHHYIO paboty llepenenuiibt Huxutel CepreeBuyia Ha
temy «COBEpIIEHCTBOBAHUC TerI000MEHHBIX IIPOLIECCOB B PEKYIIEPATUBHBIX
crcTeMaxX OTBEEHUS IBIMOBBIX I'a30B OT BOZOTPEHHBIX KOTIOB Majon
MOLIIHOCTIY, TIPECTABIEHHYIO K 3aIllUTe Ha COMCKAHME yUCHOH CTENCHU
KaHaugaTa TEXHUYECKUX HayK IO cnenmanpHocTh 2.1.3. TemiocHa0XeHHE,

BEHTUJIANS, KOHIUIIUOHUPOBAHHUEC BO31YyXa, ra3ocHa0)keHHe U OCBEIICHUE

AKTYaJIbHOCTDH TeMbI JEccepTANMOHHOH paGoThI

IIpoGrema palOHATBHOTO MCIIONB30BAHM BTOPUYHBIX YHEPrOpecypcoB, B
YACTHOCTH, HU3KOMOTEHIMAILHON TEIUIOTE JBIMOBBIX Ta30B, HMECT BBLICOKYIO
aKTyalpHOCTb [pPH pELICHHH 33729 TOBBIICHNA 3Heprodo(GHeKTUBHOCTH 1
CHVDKEHHs OKCIUIyaTallMOHHBIX 3aTpaT B CHCTEMax JeLIEHTPAIN30BaHHOTO
remmocHabykerHs. HecMOTps Ha CBOK PaclpOCTPAHEHHOCTH, CYIMIECTBYIOMME
peKymepaTHBHbIe ~CHCTEMBI ~KOAKCHalIbHOrO  THIIA 4acTo JIEMOHCTPHPYIOT
HeZnocTaTouHyro 3¢ GEXTHBHOCTD ITPU paboTe ¢ HU3KOTEMIIEPATYPHBIMH OTOKAMH,
yTO TpebyeT MOKCKa HOBBIX PEIICHHH.

Oco0OBblii UHTEpPEC MPEACTABIACT KOMOWHIPOBAHHBIH MOIXOJ, COYETArOmMM
TPaMIMOHHYIO PeKyIepalyio TEMIoThl ¢ HCIIONIb30BAHMEM KOT€HEPalMOHHbIX
Mopyieit. VIHTerpauus TaKuX Mopyjiefi B KOHCTPYKIIMIO TerI000MeHHHUKA
Oo3BONSET HE TONBKO YTIIM3MPOBATh HU3KONOTCHIMANBHYIO TCMIOTY, HO H
OCYIIECTBISATh KOMOMHUPOBAHHOE MPOU3BOACTEO TEIJIOBOH M DIIEKTPUYECKON
SHEPI'MHM, CO37laBas TeM CaMbIM JIOTIOJTHUTEIILHBIC BO3MOYKHOCTH JJISl TIOBBIIICHUS
SHEpreTU4ecKod  aBTOHOMHOCTH o6bexToB.  OmHako,  HECMOTps  Ha
[IepPCIIEKTUBHOCTh TAKOrO IOAX0/a, [0 HACTOALICTO BpEMEHH OTCYTCTBOBANIH
KOMILIEKCHbIE ~METOJMKHA OKCIEPUMEHTaNbHOrO ~ODOCHOBAaHMA M pacdera
[10/I0OHBIX THOPUIHBIX CHCTEM, aIalTHPOBAHHBIX K pEaHiM SKCIUTyaTalluyd B

cocTaBe KOTEJIbHBIX YCTAHOBOK MaJION MOILIHOCTH.
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Paspabotka ¥  00OCHOBaHHME  MOAU(DUIMPOBAHHONW  KOHCTPYKIWH
KOAKCHAJIbHOI'O  TEINIOOOMEHHHKa C  KOTCHEPAllMOHHBIMH  MOIYJISMH |
ONTUMHU3MPOBAHHON TIEOMETpPHEM KaHaJOB BHOCUT CYIIECTBEHHBIM BKJIAaL B
pasBUTHE METONOB HHTEHCH(HKAMU TEIUNIOOOMEHAa ¥ KOMOMHHMPOBAaHHOTO
npeoOpa3oBaHys SHEPIUM, YTO COOTBETCTBYET INPUOPUTETAM TIOCYAAPCTBEHHOM
TIOJIMTUKM B OOJIACTH 3HEProcOepeXeHUs U yCTOMYHBOrO pasBUTHA. B cBA3M ¢
atuM BeimoiHeHHas Ilepemenuuein H.C. muccepranmonHast paGora, 6e3ycloBHO,

aKTyasbHa.

Ob6mas xapakTepucTHKA paGoThI

Huccepranvonnas paboTa COCTOMT W3 BBEJEHHMS, YeTHIpeX TIJIaB,
3aKIIFOYCHHS, CIIMCKa JIUTEpPaTypbl U NOpuioxkeHuu. Pabora wmsmoxena Ha 231
CTpaHMIIe MAaIIMHOIMCHOIO TEKCTa, BKIIOYaromero 48 pucyHKoB, 27 Tabiul,
CIIMCKa JTUTePATYphl U3 168 HauMeHOBaHUH, 8 IPHIIOKEHHH.

Bo esedenuu couckateneM 0OOCHOBaHA aKTyalbHOCTh BEIODAHHOH TeMEI,
c(hOpMyIMpPOBaHbI LIENb M 33a1aYM HAay4YHOTO HCCIENOBAHMsA, PACKPHITHl HAaydHAs
HOBM3HA, TEOPETUYECKAs U MIPAKTHYECKasi 3HAYUMOCTD ITOJ[y4eHHBIX Pe3yJIbTAaTOB.
M3noxeHsl METOZONOrMYecKas OCHOBA M HHCTPYMEHTapUi HCCIIE0OBAaHUS, JaHA
OLICHKa JIOCTOBEPHOCTH BBIBOJOB. IIpuBeneHsl cBeneHus o006 amnpobanuu
MarepuajoB pabOThl HA HAYYHBIX MEPOIPHATUSX U O MPAKTHYECKOM BHEIPEHUH
[IPEITIOKEHHBIX PEILIEHUM.

B nepeoii 2nase nposeneH aHaTUTHUECKHI 0030p COBPEMEHHBIX TEXHOIOTHIA
YTHIIM3allMHd HHU3KOIIOTEHLUUAIBHON TEeIJIOTHl OTXOMSIIMX JBIMOBBIX TIa30B C
IPUMEHEHHEM PEKYyINepaTOpOB KOAKCHAILHOM KOHCTPYKIHH. [IpoaHain3upoBaHml
CYLIECTBYIOIIME METOABl HHTEHCU(DUKAIINH TEIUIONEPEHOCA, B YACTHOCTH, 3a CYET
MOJU(UKALUU T€OMETPHH MPOTOYHEIX KaHaJIOB; a TaK>XXe PaCCMOTPEHBI MMOIXO0IbI K
UCIIOIb30BAaHMIO KOI€HEPALMOHHBIX MOXyJIeH NJis Lefiell YTHIM3AlMK TEIlIOTHL.

Htorom IIPOBEACHHOI'O aHa/in3a CTaJl0 Hay4YHOE 000CHOBaHHE HCO6XO,ZII/IMOCTI/I



paspaboTKKX HOBOIO Kiacca TEMI00OMEHHOro 000pyI0oBaHus ¢ KOMOMHUPOBAHHOM
peKyIepanyen TermIoThl JbIMOBBIX Ta30B.

Bmopas enasa COZIEPXKUT MaTeMaTU4ecKoe MOJIETTUPOBaHUE
TETI0a3POIUHAMUYECKHX IIPOLECCOB B YCOBEPIICHCTBOBAHHOM TEIIJIO0OMEHHHUKE,
OCHAIIICHHOM  KOT€HEpPalMOHHBEIMM ~ MOIyJsMH. [IpeminoxkeHo pelmieHue 110
BHEJIPEHUIO  PEKyIleparopa B  CYLIECTBYIOUIYIO CHUCTEMY  KOJIJIEKTHMBHOTO
KOaKCHAIIBHOTO IBIMOYaleHus, OOecIedYnBaroliee peKylnepaluio TeImIoTh 6e3
MOJIEpHU3AIMK 0a30BOM KOHCTPYKLHUHM JBIMOXOJA. Y COBEPIIEHCTBOBAH AlTOPUTM
pacueTa 3KBHBaJICHTHOTO THAMETpa Ul PEKyNepaTopa CXeMbl «Tpyba B Tpyoey,
KOTOPBIX MO3BOJIIET TOYHO OLEHMBATh HHTEHCUBHOCTD TEILIONEPENAYU U CIIY)KUT
OCHOBOW [l MOJIENIUPOBAHUS PAOOYMX PEXHUMOB. BBISBIEHO MNpPEUMYIIECTBO
KOXKXyXa B ()OpMe IEHTaroHa, CIIOCOOCTBYIOINErO YBEJIUYEHHIO 3(PGHEKTUBHOCTH
TEMI000MEHA 110 CPAaBHEHUIO ¢ 6a30BOM KOHCTPYKIIUEH.

B mpemveu 2naee mpuBeneHbl  Pe3yNbTATBHl  KCIIEPHMEHTAIBHBIX
UCCIIeIOBaHU I TUIS BepUDUKAITUH KOPPEKTHOCTH pa3paboTaHHBIX
MareMaTH4YeCKuX Mojenei. IloydeHsl perpecCHOHHbIE YpaBHEHUS 3aBHCUMOCTH
nepernajga TeMIepaTyp HarpeBaeMoro TEIUIOHOCHTENs OT BXOIHBIX IapaMeTpOB
CHCTEMBI. Y CTaHOBJIEHBI ~KOJIMYECTBEHHBIE 3aBHCHMOCTH BBIpabaThIBAEMOMH
MOIIHOCTH dJIeMeHTaMH IlenbThe OT Temmeparyphl rperoIero TEIUIOHOCUTENS Ha
BXOZI€ U CKOPOCTH HarpeBaeMoro mnoToka. IlodyueHbl 3aBHCHMOCTH MOTEPh
JaBIICHUS W adPOMUHAMHYECKOIO KOI(Q(QUIMEHTa MECTHOTO CONPOTHBJIECHHS B
MEXTPyOHOM KaHaje OT CKOPOCTH HarpeBaeMoro TEIIOHOCUTEIIS.

B uemeepmoii 2nase BRIIONHEH KOMILIEKCHEBINM aHAIW3, BKIIOYAFOIIHM
SHEPreTHYECKYI0, SKOHOMUYECKYIO U DKOJOTMYECKYIO OIIEHKH 3()(HEKTHBHOCTH
pa3paboTaHHON KOHCTPYKIHMH. TeXHUKO-5KOHOMHYECKUH pacyer, MpOBEIEHHBIH ¢
YIE€TOM PpETHOHAIBHBIX TapU(HBIX YCIOBUH, IEMOHCTPHPYET pealu3yeMOCTh
IIpoeKTa CO CPOKOM OKymaeMocTH 6,4 roma, TpH OTOM MaKCHMAaJIbHAs
dKOHOMHUYECKas 3(PHEKTUBHOCTE NOCTHIAETCS IPH SKCIUTyaTal[dd Ha TBEPAOM H

XKHUAKOM TOIIJIHNBE. HOHy‘-IeHHLIC KOJIMYECTBEHHBIEC 3aBUCHUMOCTH W BBIBOJIBI

k/



GbopMHUPYIOT 3aKOHUYEHHOE HH)XEHEPHO-3KOHOMHYECKOe O00OCHOBaHHME  JIf
IPAKTUUYECKOW  peanu3aluu  pa3paboTaHHOM  TEXHOJOTMM B CHCTEMax

I[GL[CHTpELTIH?»OB&HHOﬁ OHCPI'CTUKHU.

I[OCTOBepHOCTb H HOBH3HA HAYYHBIX HOJIO)KCHHﬁ, BbIBOJI0B H peKOMeHIlaHHﬁ,

c(opMyJIHPOBAHHBIX B JTHCCEPTALMH

HoBusHa guccepTallMOHHOM pabOThl  ONpenessieTcss COBOKYIITHOCTBIO
CIIEAYIOLIUX IIOJIOKEHUMN:

1. YToyHEeH aNroput™M OmIpeAeNeHHs SKBUBAJICHTHOTO JMaMeTpa IS
MOIU(QHUIMPOBAaHHOM KOHCTPYKLMU peKylepaTopa Tula «Tpyba B Tpybey,
KOTOPBIM II03BOJIIET [OCTOBEPHO OLEHMBATh HMHTEHCHUBHOCTH TEIIOOOMEHA U
SIBJISIETCSI OCHOBOM 711 MOAEIUPOBAHUS PAadOYHX MPOIIECCOB.

2. Ilonmyyena 3aKOHOMEPHOCTb, ONMCHIBAIOINAST B3aUMOCBSI3b TEMIIEPATYPEI
HarpeBa TEIUIOHOCHUTENS B MEXTpPyOHOM KaHale OT ero CKOPOCTH U OT
TeMIIepaTypbl IPEIOIEro TEIUIOHOCUTEIS Ha BXO/IE.

3. Onpenenena 3aBUCHUMOCTb BBIPaOATHIBAEMOW MOIIHOCTH 3JE€MEHTAMHU
IlenpThe OT TeMIlEpaTyphl IPEIOINErO TEINIOHOCUTENST Ha BXOIE M CKOPOCTH
HarpeBaeMoro TeIIOHOCHUTEIIS.

4. AHanuTuuecku IIOJIyYEHO ypaBHEHUE a’pOJIMHAMUYECKOTO
Ko3QduIMeHTa MECTHOTO CONpPOTHBICHHS B  MEXTPyOHOM KaHale ¢
KOT€HEPALIMOHHBIMUA MOAYJISIMH OT €T0 CKOPOCTH.

5. PaspaboTaHbl HOMOTDaMMBI Ul ONpENENICHUS BEIWYMHBI YTHIU3AIMN
SHEPrHH OT IBIMOBBIX Ia30B B IIPEIUIOKEHHOM PEKyIepaTope IpH pasIduHbIX
pexuMax paboThl BOJOIPEWHBIX KOTIOB, KOTOPBIE TIO3BOJIMIN YCOBEPLIEHCTBOBATh
WHXXEHEPHYI0 METOAMKY pacueTa M O0ECHEeUMNId BO3MOXHOCTH IIPaKTUYECKOH
OLIEHKM 3HEeprod((MEKTHBHOCTH CUCTEMBI IIPH H3MEHEHHUM OKCILIyaTallHOHHBIX
YCJIOBUH.

Teopernyeckass 3Ha4YUMOCTH pPabOTBl COCTOUT B pa3paboTKe KOMILIEKca

TCOPETHUICCKHUX MoJieen U AJITOPUTMOB pacyeTa, OIHUChIBAIOINUX TEII000MEHHBIE
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¥ a3pOJIMHAMHYECKHEe IMPOLECCHl B MOAM(DUIMPOBAHHOM peKyIepaTope THIIA
«tpyba B Tpybe» C KOreHEpalMOHHBIMH MOIYISIMH, a TaKKe IIPOBEICHHUH
OKCIICPHMMEHTAJIPHBIX ~ HCCIENOBAaHMH  TEIUIOBBIX W a’pPOAUHAMHYECKHX
XapaKTEePUCTUK C BepU(UKaleH MONyYeHHBIX JaHHbIX.

JIOCTOBEPHOCTh IOJy4EeHHBIX pE3YJILTATOB COCTOUT B: OOOCHOBAHHOCTH
TEOPeTHYECKOH 0a3bl MPUMEHEHHEM MAaTeMaTHYECKOM MOJeNH peKyIepalii
HH3KOIOTEHINAIBHON TEIUIOThI IBIMOBBEIX I'a30B Ha OCHOBE (DyHIaMEHTAIBHBIX
3aKOHOB ~ TEINIOOOMEHa M  adpOJWHAMMKH; CTATHCTHYECKOH 3HAYMMOCTBIO
COTIACOBAHHOCTH MOJICTTMPOBAHUS M OKCIIEPMMEHTa B Ipejeiiax IOIyCTHMOMH
TIOTPEIIHOCTH ISl TEIUIOTeXHUYECKUX 3KCIEPUMEHTOB, He NpeBblmaromei 10 %
anmapaTHOU M METOJOJIOTHIECKOH BepU(UKANK Ha SKCIIEPHIMEHTAIBHOM CTEH/IE,
C COOJIFOIEHHEM I€OMETPHHI KOHCTPYKLMKM MOAUGMUIIMPOBAHHOTO TEMI00OMEHHHKA
¥ PabOYHX PEKUMOB U IPUMEHEHHEM aTTECTOBAHHBIX CPEICTB U3MEPEHHil.

BEIBOIBI, TPENNIOKEHUSs U PEKOMEHJAAIMM MOATBEPXKICHbl AKTAME O
BHEJIPEHHH B IIPAKTUYECKYIO JAESITEILHOCTb.

KoMmrekcHbI! XapakTep Jl0ka3aTebHOM 6a3bl MO3BONSET YTBEP)KIATh, YTO
COPMYJIHPOBAHHBIE B JHCCEPTALMOHHOM paGoTe BHIBOABI M PEKOMEHIAIHY

SIBJISIFOTCS 06OCHOBaHHBIMI/I, AOCTOBEPHBIMH M HAYYHO APTYMEHTUPOBAHHBIMU.

HpaKTH‘leCKaﬂ SHAYMMOCTDb pe3yabTaToOB paﬁoTbl

1. IlpennoxxeHa  TeXHWYECKM  pealu3OBaHHAS W 3alaTeHTOBAHHAS
KOHCTPYKIUS MOAU(UIIMPOBAHHOTO TEIULIOOOMEHHHKA C KOI€HepalluOHHBIMH
MozxynsiMu (1aTeHTEl PO Ne 225005, No 2833444, Ne 2830924, No 2725303), uto
TMO3BOJSICT  MHTETPUPOBATE  PEKYIEparop B CYIIECTBYIOUIYK  CHCTEMY
KOaKCHalbHOrO IBIMOyJajeHuss 0e3 HeoOXOOMMOCTH MOAEPHM3ALHU 0a30BOro
ABIMOXOZla. JTO KaplMHATBHO CHIDKACT KallUTaJlbHBEIE 3aTparhl M yIPOIIAEeT
BHEJ[PEHUE TEXHOJOTMHM pEKylepaldd HHU3KOIOTCHIMAIbHOH TEeIIOThl B

IICI‘/’ICTBYIOIHI/IG KOTCJIbHBIE U OHEPIrOyCTaHOBKH.



2. TlpensoxxeH alrOpUTM ONpEeNeNeH:s] SKBHBAJIEHTHOIO agameTrpa IS
PeKyIeparopa THIa «Tpyba B TpyOe», MOJNYYEHBI PErpecCHOHHbIE 3aBHCHMOCTH,
IPENOCTABIIAIOMNE OCHOBY U1 JOCTOBEPHOTO pacyeTa K MPOrHO3UPOBAHHUS
pabo4ux mapamMeTpoB YCTAHOBKH.

3. IIpoBeieHHBI TEeXHUKO-3KOHOMHYECKHIA pacyeT Ha mpHUMepe ropoia
Kypcka mokasan, 4to BHeApeHHe NpeanaraeMoii pa3pabOTKH SKOHOMHYECKH
BEIrONHO. CpOK ee OKymaeMOCTH cocTaBiuseT 6,4 roma, uToO IIOTBEPKIAET
TIEPCIIEKTUBHOCTE  [IPAKTHYECKOrO MCIOJIB30BAHUs JAHHOTO pelleHus B chepe
KUIHIIHO-KOMMYHAIIbHOTO XO35JHCTBA U MaJOH 3HepreTUKH. Pe3ynbTarsl paGoTsl
MOTYT  OBITh  HCHOJB30BaHBl JUII  MOJEPHH3ALMH CYIIECTBYIOIIUX U
NPOCKTUPOBAHKS HOBBIX OJHEProd()(OEKTUBHBIX CHCTEM YTHIIM3AIMH TEIOTEI

ABIMOBBIX I'a30B.

Pelcomeﬂnamm IO HCITOJIB30BaAHHIO PE3yJibTaTOB H BHIBO/IOB AHCCEPTALHH

Hayunble pesynbraThl, mosiydeHHble B XOHE TEOPETHYECKOTO aHaJIM3a,
HHCICHHOTO MOJEIMPOBAaHHUS ¥ HATYPHBIX OKCIEPMMEHTOB, H3JIOXKEHHbIE B
AUCCepPTALMH, INPUMEHMMBl JJIs  DPEIUeHHs MpakTHYecKuX 3amad. OHU
00eCrIeYnBalOT ~ HAYYHO-METOIAMYECKYI0  6a3y s KOPPEKTHOTO  BBIOOpa
[1apaMeTpOB, INPOCKTUPOBAHHS M MOJCPHH3ALMA KOAKCHUAIBHBIX PEKYIepaTopoB,
YTUIM3UPYIOIMX TEIJIO [JBIMOBBIX Ta30B. Pa3paGoTku npemHasHauennr s
MHTCTpallik B CHCTEMBI JICNEHTPAIM30BAHHOTO TEIUIOCHAOKEHHS S KHJIBIX,
OOIIECTBEHHBIX U MPOMBIIUIEHHBIX 3IaHMUI.

PaspaboTaHubiii anroputM pacuera MOIHGUIMPOBAHHOIO IBYXTPyOHOTO
TENIO0OMCHHIKA BHEIPEH B IPAaKTHKy MNpoekTupoBanus OO0 «IIpaiimkeity u
OBY «Kypckrpaxnanmnpoekr» (r. Kypck), uto IIONTBEPXKIAETCS TOTYYEHHLIMU
aKTaMH O BHEJIPEHHH.

Pe3ynbTaThl IECCEPTAIMOHHOIO HCCIIEOBAHMS BHEJPEHbl B Y4eOHBIN
TIPOLIECC M HCTIONB3YIOTCS MPH MPOBEIEHUHU NTaO0PATOPHBIX paboT, IPAKTHIECKHX

3aHATUH, a TakkKe B KypPCOBOM M IHIUIOMHOM MPOEKTHPOBAHHHU OakanaBpoB
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Hanpasinenud  moaroroBkd  08.03.01  «CrpourensctBo» u  13.03.01
«TemmosnepreTuka ¥ TEIUIOTEXHHKa», MAaructpoB Hampasienuii 08.04.01
«CrpoutensctBoy» 1 13.04.01 «Tenmosnepretrika u Teriorexaruka» 8 @50V BO

«FOro-3ananHelii rocy 1apcTBEHHBIH yHHBepcUTeT» (I. Kypcek).

3aMeuaHHus 0 COAEPIKAHUIO H 0(POPMIIEHHIO IHCCEPTAUMOHHON PaGOTHI

1. He paccMOTpeHO BiMsHME BO3MOXHOTO 3arps3HEHHS BHYTPEHHUX
MIOBEPXHOCTEW  TEINIOOOMEHHUKa  NPOAYKTaMH  CrOpaHMsl  TOIUIMBA  HA
3G (EKTUBHOCTD TeIIONepeaadd. B pealbHBIX OKCIUTyaTaMOHHBIX YCIOBHSX
TaKoe 3arps3HEHHe HEU30EXHO MPUBOJUT K YBEIHYEHHIO TEPMUYECKOTO
COTNPOTHUBIIEHUS U M3MEHEHHIO a3POJUHAMHYECKIX XapaKTEPUCTHK KaHAJIOB.

2. DpheKTUBHOCTL PabOTBI CHCTEMBI OLIEHMBAETCS YePE3 TPaMHI[MOHHBIH
sHepretrdeckuit KIIJI, cyMMupyromuii TEMIOBYIO U 3JIEKTPUYECKYIO SHEPIHIO Oe3
ydeTa HX pa3HOKa4YeCTBEHHOCTH. Takod moAXox He oOTpaxaer peaabHOM
TEPMOTUHAMUYECKOM [IEHHOCTH IOJYYEeHHBIX SHEPTETUUECKUX ITOTOKOB.

3. MccnenoBanne BBIIOJHEHO JUIS TEIUNIOOOMEHHUKA KOHKPETHOH JUTHHBI
(500 mm) wu gmamerpoB (60,3/100 mm). He paccMoTpena mpoGiema
MacIITabUpOBaHUsT KOHCTPYKIMK IS IPOMBIIUIEHHBIX 0OBEKTOB C CYIECTBEHHO
OONBIIMMM pacXofaMM TeIJIOHOCHTENeHl Ha OCHOBe TeopuH Inomobus. HescHo,
COXPAHATCS JIU BBISIBICHHBIE 3aKOHOMEPHOCTH U IIPEUMYIIECTBA IIPH YBEIMUEHNUH
MOIIHOCTH CHCTEMBI, a TaKX€ KaK IPEIJIOKEHHOE pelleHre MOKET OBITh
ananTUPOBaHO K CYINECTBYIOLIMM CTaHIapTaM Ha IbIMOXOJHBIE CHCTEMBI H
TEINIOOOMEHHOE 000pYZOBaHHE, YTO SIBISIETCS KPUTHYECKH BaXKHBIM  JUISI
IIAPOKOT'O BHEAPEHUSI.

4. Beibop (opMBI KOXXyXa B BHJE MEHTaroHa 0OOCHOBAH BO3MOYKHOCTHIO
pa3MelneHus >7aeMeHToB IlenbThe 1 MUHUMU3anUel mromany ceuenus. OnHAKo B
paboTe OTCYTCTBYeT IpsSIMO€ KOJNMYECTBEHHOE CpaBHEHHE ee TeIulo- |
adpOIMHAMUYECKON 2P (YEKTUBHOCTHU C APYTUMH BO3MOXXHBIMA (hOPMaMK B paMKax

3alaHHBIX TabapUTHBIX OrpaHUYeHHH. OTCYTCTBYeT IOKa3aTelIbCTBO TOTO, UTO
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BBIOpaHHas popma SABJISAETCS ONTUMATBHOM UMEHHO 110 KPHTEPHIO MAaKCUMATIBHOTO
OTHOILEHHUS TETIJIONEePeNaYy K a3pOAUHAMUYECKUM TIOTEPSIM.

5.B okcmepumentax He (uKCHpoBalach MW He KOHTPOJNHPOBANACH
OTHOCHUTEJIbHAsS BIIKHOCTH [BIMOBBIX 'a30B M TOYKa pockl. [Ipu Temmeparypax
CTEHKM HH)X€ TOYKHM POCHI BO3MOXKHA KOHJEHCAIMS BJArd, 4YTO IIPUBOJHUT K
CKPBITOMY TEIUIOBBIAEIIEHUIO U UCKAXEHUIO PE3yJIBTaTOB TEIUIOBOTO OalaHca.

6. IlpuBenensbie B m. 2.2 BRIKITAJKU TpHBHAIbHBL Dopmyna (3.33) mis
pacyera TENJIOYCBOCHUS MaTepualia OTPaXAarolUX KOHCTPYKIHM MPU CyTOYHOM
neprosie Kojebanuii TernoBoro motoka B3srta u3 CIT 50.13330.2024 «Temnosas
3aI0MTa 3@aHUH» W NPUMEHHUTENBHO K HHXXEHEPHOMY OGOpYHOBaHMIO Tpefyer
obocroBanus. ITpu D = 0,18 orpakaeHHst OTHOCAT K Kiaccy Ge3bIHepLHOHHbIX, a
HE K «JISTKOH MaCCHBHOCTH», KaK IoKa3aHo Ha c. 108. OueHs moapoOHO OmucaHo
IIOCTPOCHUE ~ H3BECTHBIX  PETPECCHOHHBIX  Mojenel. PaGora  wm3obmmyer
IPOMEXYTOYHBIMU BBIYUCIICHUSIMH, HE MMEIOLIMMYU CaAMOCTOSITENBHEIN HHTEPEC.

YKa3aHHBIE 3aMeYaHus HE CHIDKAIOT HAyYHYIO M IIPAKTHYECKYIO [eHHOCTh

IIPOBEAEHHBIX UCCIIEOBAHUH.

3aknwuenue

[lpencraBnennas [IUCCepTAaliOHHas paboTa SBISETCS 3aKOHUEHHBIM
HayYHO-KBalTM(QUKALMOHHBIM  HCCIIEIOBAHUEM,  IOCBSLIEHHBIM  AKTYalbHOM
mpo0JieMe MOBBIEHHs SHEProdG(GEeKTHBHOCTH B CHCTEMAX JEIeHTPAIH30BAHHOTO
TEIUIOCHAOXKEeHHUSI.

Ha ocHOoBe KOMIekca — TEOPETHYECKMX M SKCIIEpPHMEHTaTIbHbBIX
MCCIIEZIOBAaHUH aBTOPOM TIPEIUIOKEHBI HOBBIE TEXHMYECKHE PEINEeHHS C LEJbio
MOBBIIECHUS.  3((QEKTUBHOCTH  KOAKCHAJIBbHOTO  TEIUIOOOMEHHWKA IS
KOMOMHHPOBAHHOH yTHUIIU3aILIUH TEILIOTH ABIMOBBIX T'a30B.

Juccepranysi  BBINONHEHAa aBTOPOM CAMOCTOSTENBHO, oOdOpMiIcHa B

COOTBETCTBHH C YCTQHOBJIICHHBIMH TpeOOBaHUSAMH. TekcT paboThl H3IOXEH



JIAaKOHMYHO, Hay4HBIM S3BIKOM. IlIpencraBieHHbIe rpaQuKy, IuarpaMMel u
HIUTFOCTPALHH OTJIHYAIOTCS BBICOKUM KAaY€CTBOM HCIIOHEHHS I HaIJISAHOCTEIO.

Cdopmynuposannsie B AUCCEPTAllMM  HAYYHBIC IIOJNOKEHHSI U BHIBOLBI
BBIHOCHMBIC Ha 3allIUTy, OONalaOT HAYYHOW HOBU3HON 1 OPUTHHAIBHOCTEIO.
[Tony4enHsle pesynprarhl ACMOHCTPUPYIOT JIMYHBIH BKJIAJ aBTOPA B PA3BUTHE KAK
TCOPETHYCCKUX OCHOB, TaK U MPHUKIANHBIX ACIIEKTORB MHTEHCH(DHUKALUH TIPOI[ECCOB
TeIJI0O00MEeHAa B KaHamax  co CJIO>KHOU TCOMETpUEH,  comepiKaImx
MHTETPUPOBAHHBIC KOI'€HEPALHOHHBIE MOTYITH.

BaxXHBIM JT0CTOMHCTBOM paGoTHI sIBIISIETCS [IOATBEPXKACHHAS MPaKTUYECKas
LCHHOCTE pe3ybTaTOB, KOTOPEIE MOTYT GBITh HCHOIb30BAHE] JUISL IPOEKTUPOBAHUS
COBPEMEHHOTO TEMI000MEHHOr0 060pyI0BAHHS.

Huccepranuonnas paGora Iepenenunsr Hukurer Cepreesmua Ha Temy
«CoBepIIEHCTBOBAHNE TEILIOOOMEHHEIX IIPOLIECCOB B PEKYINEPATHUBHBIX CHCTEMAX
OTBE/CHUA NBIMOBBIX Ta30B OT BOIOTPEHHBIX KOTIOB Maoif MOIIHOCTHY 10
CHCLHaNBHOCTH 2.1.3 COOTBETCTBYeT TpeGoBaHMsIM OpUruHaNbHOCTH. OTyeT o
TPOBEPKE B CHCTEME CAHTHILIATHAT» MOATBEPIKIAET OTCYTCTBHE HENPABOMEPHEIX
3aHMCTBOBAHHU.

OcHOBHBIE  pe3ymBbTaTHI AUCCEPTAllMU  ONYyOJIMKOBaHEI B 19 Hay4YHBIX
paborax, B TOM 4YuCiie B TPEX CTaThsIX B XKypHajlaX, peKoMeHJ0BaHHBIX BAK Pd.
Tpu craten npommnmexcuposams B MEXIYHAPOOHBIX 0a3zax maHHBIX Web of
Science u Scopus, monyuens: 4 natenta PO Ha H300peTeHysl.

Hayunbre myGnuxarum dBTOpa OTPaXKarOT OCHOBHOE CONEp)KaHHe paGoThl 1
BBIBOIEL 10 jquccepranun.  Conepxxanue aBTopedepara  COOTBETCTByeT
AUCCEPTAIIMOHHOM pabore.

Taxum  o6pazom, auccepranus  Ilepenenunsr  Hukuthr Cepreesuua
HMOJIHOCTBIO COOTBETCTBYET TPeGOBAHUAM ILII. 9, 10, 11, 13 u 14 «ITonoxenus o
NIPUCYXKACHUM y4eHbIX creneHel» (IlocTamoBienue [IpaBurenscra P® or 24

ceHTA0pst 2013 1. Ne 842 B ACHCTBYIOIIEH PeNaKkMy ¢ H3MEHEHHUSIME OT 25 sHBaps



2025 r.) B yacTu TpebOBaHUI K paboTam, IpeACTaBIEHHBIM Ha COMCKAHHE Y4EeHOH
CTCIICHU KaHJUaTa TEXHUYECKHX HayK.

Ha ocHOBaHWH BEIIIEH3TO)KEHHOTO CYUTAlO, YTO QUCCEpPTAllMOHHAs paboTa
COOTBETCTBYET HAyYHON cHenuaibHocTd 2.1.3. Temnocnabxenne, BeHTHISIIMS,
KOHIULMOHMPOBAHHUE BO3/yXa, ra30CHAGKEHHE U OCBEILEHH e, o0JazaeT Hay4HOIt
HOBU3HOH U TPAaKTHYECKOH IEHHOCTBIO, a ee aBTop Ilepemenuna Hukura
CepreeBuu 3aciyxuBaer IPUCYXKIICHUS yUYCHON CTEIeHU KaHIUIATa TeXHUUECKIX

HayK.

Odunuaneueiit onmnoxesr,

coseTHHK PAACH, nokrtop Texuudeckux HayK IIO
CHEIHAIBHOCTH 05.23.03 - «Temnocnabxenue,
BEHTWJISILIHS, KOHIULIMOHHUPOBAaHUE BO3/lyXa,
razocHa0OXeHue u OCBCIICHHE», [MOLEHT, 3aB. Kad.
«ApXUTEKTYpa 3MaHUH u coopyxenuin», ®I'OY BO

«Bomnrorpanckuii roCy1apCTBEHHBIN TEXHUYECKUH

YHUBEPCUTET
Kopuuenko Cepreii Banepbesuu «%

«10» ceBpais 2026 r.
IToamuce Kopauenko Cepres Banepresuua
YIOCTOBEPSIIO: D
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CaBueHko Auekceit Bnanumuposny
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[ouroBerit anpec: 400005, . Bounrorpan, mpocnext um. B. U. Jétmuaz1"28, ®I'EOY BO
«Bororpanckuit rocynapcTBeHHbIH TexHIUECK I YHUBEPCHUTET»; Tell. (8442) 96-98-16: e-mail:

rector(@yvstu.ru. Hayunas CIICHHANTBHOCTD, II0 KOTOPOH 3allMINaiach muccepranus: 05.23.03

(<TCHHOCHa6)KeHI/IC, BCHTHJIAL U, KOHAUIIMOHHPOBAHUE BO3ayxa, razocHabxeHue H

OCBCIIICHUE).
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