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Tema  nmccepranmm:  «PaszpaboTka  METOJAMKH  KOHCTPYHMpOBaHMS
TerionarpyxeHneix bPJIC manopasmepubix, JIA»

Crneunanbnoctb: 05.12.14 — «Paanonokauus u paayonapuraius»

Pewrenne aMCCEPTANMOHHOIO COBETAa 110  pe3yjbTaTaM  3allUThI
aucceprauun:  pa 3aceganuu 31 okrabps 2018 roxma, mnporokon Ne2l,
JIMCCEPTALMOHHBIN COBET IpUIIE]l K BBIBOJY, YTO JIMCCEPTALIMs MPEJICTABJISACT
co00ii 3aKOHUEHHYIO HAYUHO-KBAIU(PUKAIMOHHYIO paboTy, 10 HAYUHOMY YPOBHIO.
[OJIyYCHHBIM PE3yabTaTaM, COJACPKAHUIO M O(OPMIICHHIO OHA YJIOBJICTBOPSET
BceM  TpeOoBanusaM  «llojokeHuss 0  NpPUCYKJACHUM  YUYEHBIX  CTCICHEH ),
yreepxkaénnoro Ilocranosiennem npasutenscrsa PO or 24 cenrabps 2013 r.
Ne842, m  npunsn  pemwenue  npucyanth  CrtapeHdyeHKO  AJieKcaHjapy
BilajiumMupoBuyy yueHylo cTeneHb KaHuaaTa TeXHUYECKUX HayK.

IIpucyrcreoBanu:
Bockpecenckuit JI.M. — npeacenarens 1McCepTalmonnoro COBETa;
Kynpusnos A.W. — 3amecturens npejceaaTess MccepTalimoHHOro COBETa;
Cpiue M.H. — yuenslit cexperaph IMCCEPTAMOHHOIO COBETA;
Hiens! quccepTallMOHHOIO COBETA!
lagpunos  K.1O.,  Tocmoxun  BJIL, I'punes A.IO., Hiapuyk A.P.
Kysnenos 10.B., Tlosanses A.A., Tarapuuxos JI.B., Tarapckuit b.I.,
Temuenko B.C., Ymkap M.H., YeGbies B.B., Illesiios B.A., IOaun B.H.

Yuenslii cekperapb
auceepranmonnoro cosera J[212.125.03

JI.T.H., C.1.C. Criues M. H.




3axsouenue aucceprainonyoro cosera J[ 212.125.03 na 6asze
derepalibHOIO roCy1apCTBEHHOI0 OI0/DKETHOr0 00pa30BaTeIbHOIO
YUPEXKJACHUS BhICIIEro oOpazoBanusi « MOCKOBCKHIT aBUAIIMOHHBIH
MHCTUTYT (HallMOHAJIBHBIN MCCIIE10BATE/IbCKUI YHUBEPCUTET)» 110

JIUCcepTalMi Ha COMCKaHUe yUeHO! CTereHn KaHauiara HayK

arrectalimoHHoe jejio No

peurenue JiuccepraiuonHoro coseta ot 31.10.2018 No 21

O npucyxxaennn Crapenuenko Auiekcanipy BraauMupoBuuy, rpaskiaHuHy
Poccuiickoit @enepanuu, yueHoil cTeneHy KaHauaTa TeXHHYECKUX HayK.

Huccepraumsa «PaspaboTka METOAMKH KOHCTPYUPOBAHHUS TEIUIOHATPYIKEHHBIX
bPJIC manopasmepnbix JIA» mno cneunansnoctu 05.12.14 - «Paauosiokaimst u
pajnonaBuraius» (TeXHHYECKHE HayKu) npuHsaTta K 3ammte 29 asrycra 2018 roja,
nporokon Ne 12, puccepranmonssiM coBetom [ 212.125.03 na 6asze denepanbHoro
rocy/IapCTBEHHOro  OIOJUKETHOro  0o0pa3oBaTelbHOrO  YUPEKACHMSI  BBICILCIO
oOpazoBaHus «MockoBcKH aBUALIMOHHBI MHCTUTYT (HanMOHAILHEIN
MCCIICI0BATEALCKUI  yHuBepcureT)», 125993,  MockBa, A-80, I'CII-3,
Bonokomamckoe mocce, 4, npukas o cozanuu copera Nel05/uk or 11.04.2012.

Couckarenb CrapenueHko Asiekcanap Braagumuposuu, 1991 ropa posienus,
B 2014 roay okonuyui MesiepanbHoe rocyapcTBeHHOE 00pa30BaTeIbHOE YUpPEKIeHIe
BLICLIEro npodeccroHanbHoro odpasoBaHus «MOCKOBCKMI aBHAIIMOHHBIA HHCTUTYT
(rocynapCcTBeHHBIH — TEXHMYECKWH  yHUBepcureT)». B nepuoj  nojiroroBku
JuccepTallMk  couckareslb  oOyyajacs B OYHOM  acnMpaHType  Kade/psl
«KouncrpyupoBanue, TEXHOJOIMs M IPOM3BOACTBO PAJHONICKTPOHHBIX CPE/ICTBY
DeaepanbHOro  rocyIapCTBEHHOr0  OHO/PKETHOrO  00pa30BATEILHOTO  YUPEIHKICHHS
Bpiciiero oOpasoBanus «MOCKOBCKMI aBHAlMOHHBIH WHCTUTYT (HAlMOHAJILHBIN
MCCJICI0BATEJILCKUI YHUBEPCUTET)», KoTopylo okonuwn B 2018 roay. Couckareinn

paboTtacT  BeAYIIUM  HIDKCHEPOM-KOHCTPYKTOPOM  aKLMOHEpHOro  ofiecTna



«Kopnopauus «®azorpon-HUMP» u ro BHeIIHEMY COBMECTHTENILCTBY — MHIKCHEPOM
B HL] CPM MAMU.

Jluccepranus BelmosHeHa B DeaepaibHOM ToOCYapCTBEHHOM  OI0/UKETHOM
00pa30BaTeIbHOM YUPENKJIEHUH Bhbiciiero oOpazoBanus «MOCKOBCKHUN aBMallMOHHLII
MHCTUTYT (HALIMOHAILHBINA HMCCIIeI0BaTe/ILCKUIT yHUBEpPCHTET)» Ha Kadeape 404
«KoncrpyupoBanue, TEXHOJIOTHS ¥ IPOM3BOJGTBO Pa/IH0IEKTPOHHBIX CPEJICTBY.

Hayunblii pyKOBOAMTENb — JOKTOP TEXHHYECKMX Hayk, npodeccop Ymikap
Muxaunn HukonaeBnu, 3aBenyrommii kadenpoii «Koncrpyuposanue, TexXHonorus
MPOU3BOJCTBO  PAJIMOIJIEKTPOHHBIX cpeacTB» DenepallbHOr0  rocyapCTBEHHOIO
010/UKeTHOr0 00Pa30BATEILHOIO yupeK/eHHus Boiciiero obpasoBanus «MOCKOBCKHIi
ABMALIMOHHBIA MHCTUTYT (HALMOHAIBLHBII MCCIIe/IOBATE/ILCKUM YHUBEPCHTET)».
OdunmanbHbIe ONMOHEHTDI:

l. Muranos Muxann HukonaeBuy, JOKTOp TEXHHYCCKMX  HAyK,
npogeccop, npodeccop kadeapsl «KOHCTPYHPOBAHUS U TEXHOJIOTHH JJICKTPOHHLIX
cuCTeM M ycrpoicTB»  DejiepalibHONO  rOCYJAapCTBEHHOIO  aBTOHOMIOIO
00pa3oBaTe/IbHOIO YUpPEkKACHUs Bhiciiero oOpasoBanus «CamMapeKuil HALIMOHAILHDIT
uecieioBaTe/ibCkuil yuusepeuter uMmenn axkagemuka C.I1. Koposiea» (Camapckuit
YHUBECPCUTET).

2. OuiaToB AJiekcanap AJIeKCAaHAPOBHY, KaHJMIAT TEXHUUECKHUX HayK,
3aMECTUTEIL  JIMpEKTOpa  HayuHo-oOpasoBatennnoro ientpa AO  «Kowiepn
pajinoctpoeHus «Beray;

JIJIW TIOJIOKUTEILHBIC OT3BIBBIL.

Beaymas  opranmsaums  —  AKIHHOHEpHOe  00IIEeCTBO «Hayuno-
HCCJIE/IOBATEILCKHH HHCTHTYT TOYHbIX npubopos» (AO «HUHU TII»), r. Mocksa,
B CBOCM I[10JIOXKMTE/ILHOM 3aKJIIOYEHHUHM, 0 ITMCAHHOM HaYaJIbHUKOM J1a00paTopuu.
3aMeCTUTE/IeM reHepalibHoro konerpykropa AO «HUUW TID» n1.mH., npodeccopom
AnexceesbiM B.A., yuennim cexperapem HTC AO «HUM TII», x.r.0., crapuimm
HayuyHbIM  COTpYAHUKOM CpbrueBeiM  Adl. W yTBepKIAEHHOM  3aMeCTHTENICM
revepansioro jgupekropa AO «HHUM TI» no nayunoit paGore, A.T.H., J.BOCH.H.,
npoeccopom  Kocrprokoseiv  B.d.,  ykasasa, uro juccepraims  sBISCTCS
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3aKOHYEHHOM  Hay4HO-KBIM(UKALMOHHON  palOTOH,  BBINOJHEHHOH  aBTOPOM
CaMOCTOSITEIbHO Ha BHICOKOM HAy4YHOM YPOBHE. Pe3y/bTaThl NPOBEIEHHBIX HayUYHBIX
MCCIIE/IOBAHUI MOJKHO XapaKTepU30BaTh KaK pelleHHe HAYYHOW 3a7au TMOBBIIICHUS
HajexHoctd bPJIC myTem onTUMH3aIMK TeMIIEpaTyPHOIO T0JIsi UX KOHCTPY KIIH.

I[To quccepraimu CtapeHuenko A.B. c/iejianpl clieJlyIoIme 3aMeyatms:

1. B wmeromuke (ctp. 14 aBropedepaTa) He paccCMOTPEHO TOBBIIICHHE
spdextuBHocTn cucrem [IBO 3a cuer m3ameHeHust TemmepaTypbl I0JABAEMOro
OXJIAKIAIOLIETO BO3/1yXa.
2. Pazpaborana TeruioBas MakpoMmoJeab Ui IUTBIPEBOrO pajuaropa, XoTs
METO/IMKA TO3BOJISICT pa3paboTarTh TEIUIOBbIC MAKPOMOJAEIW W JUIS JAPYTHX THIIOB
pauaTopOB.
3. He paccMmoTrpeH Bonpoc UCIOIb30BaHUsl METOAMK HE TOJIBKO K Mallopa3MepHbIM
JIA, Ho n cpeaneit BecoBoii kareropuw, a Taioke Tspkeasix bITJIA.
4. B mnaparpajge 2.2 Bropoil riaBel (cTp. 53 JuccepTalMM) OTMEYEHO, YTO
IPOBEJICHHE HATYPHOIO HKCIIEPUMEHTA KpalHe 3aTpy/JHUTEIbHO W IYKOHOMHUYCCKH
HepeHTA0CJBHO, MTOITOMY JUCCEPTAHT 3aMEHUII UX PSJIOM  BBIYMCIIMTEILHBIX 3aj1a4 U
JIOCTUT TTOCTaBJIEHHBIX IEJIeH, B TOM YHUCJIE M C TOYKHU 3peHus HajaexxkHoctu LPJIC.
Onnako, npu pa3paboTKe KOHCTPYKTOpPCKO-TexHojoruueckux petenuii (KTP) na
npakTtuke 3To He goryctuMo. Jlns npunstus KTP nepen npomenenueM HaTypHbIX
MCTIBITAHUI  00S13aTENIbHO  DKCIIEPUMEHTAIBHOE  TOJATBEPIKIEHUE  [POEKTHBIX
napameTpoB amnmnaparypbl. OObIYHO B Ha3€MHBIX YCJIOBHSIX HCIIOJIB3YETCS PacyeTHO-
IKCIIEPUMEHTAJIbHBIC METO/Ibl C PEIlIeHHEM 3a/1au M0 OIpe/IeSICHUI0 KPUTEPUATbHBIX
YCJIOBHi, OO€CleunBalolMX I0oJe TeMIepaTyp IO KOHCTPYKIIMH anmnapatypbl B
HATYPHBIX YCJIOBHMSX, MWIAEHTHYHOE II0JII0 TeMIlepaTyp OTOW JKe araparypbl,
HalpuMep B KJMMaTHueckuX kamepax. OJIHaKo, TaKOro pojia 3aja4yu B JiuccepTaum
HE PACCMOTPEHBI.

Cnenanpl  BBIBOABI O TOM, uTo auccepraumsi «Paspaborka MeTo/uKu
KoHCTpyupoBanus TeronarpykeHuelx BPJIC wmanopasmepubix JIA» 10gHOCTBLIO
coorBercTBYeT TpeboBanuaM mm. 9-14 «llonoxenus o npUCYKIEHUM YUEHBIX

CTEreHeml», HNpEABABIIAICMBIM K KaHAHUIATCKUM JHUCCCpTaluMaAM, a €€ aBTop
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Crapenuenko Ajiexcanp BiaauMupoBuy — 3aciyKUBaeT NpUCYKJICHUS My YUeHOT
CTCIICHU KaHaujaTa TeXHUYECKUX Hayk 1o cneuuannHoctu 05.12.14 — Paauonokanus
M pajdoHaBuranusi (TexHudyeckue HaykH). OT3bIB paccMOTpeH M 000peH Ha
zacenanun HTC AO «HHWU TII» (pewrenne ot «11» okrs0pst 2018 r. Nel5)

Couckarennr umeer 10 omyOnMKOBaHHBIX HayuyHLIX paboT 1o  Teme
JICCEPTALIAN, B TOM YMC/IC 3 CTAaThh B XKypHAax, pekomermosanubix BAK, oma
3asBKa [0JIE3HYI0 MOjeb, 6 myOiukauuii B cOOpHMKAaxX MEXKIyHApOJHLIX M
MOJIOICIKHBIX KOH()EPECHLIMH.

Haubonee 3naunmblie my0mMKalum coMcKaTes:

1) B xypHasiax u3 nepeuns BAK:

l. Crapenuenko A.B., Ymkap M.H. «TemoBass MmakpoMojiesib HITBIPEBOIO
pajiatopa JUisl cucTeMbl oxyaxaeHus Ooproseix PDC manopasmepnbix JIA» //
«Haykoemkue texnosorun», Ne§, 2015r., ctp.26-30.

2. Crapenuenko A.B., Ymkap M.H. «IlpoekTupoBanue  cuctTembl
oxsnaxaenust 0oproselXx PJIC manopasmepubix JIA» // «Haykoemkue texnosorum».
Nel0, 2016r., cTp.3-6.

3. Crapenuenko A.B.  «OntuMusanms  pacnpe/iesieHust  BO3JYILHbBIX
notokoB B Goprosbix PDC manopasmepubsix JIA» // «dnekTpoMarHuTHbie BOJIHBI H

3JIEKTPOHHBIE cucTeMbI», Ne7, 2017r., cTp. 63-66.

Ha nuccepranmio v apropedepat nocTynuIu OT3bIBLI:

ITuranos Muxauna HukonaeBuy (opUIHAILHBIA ONITOHEHT).

OT13bIB  3aBepeH YueHbIM cekperapem Camapckoro yHuBEpcuTeTa, JIT.H.,
npogeccopom Kyspmuuessim B.C.

3ameuanusi 1o JIMccepTalMoHHOoR padoTe:

1. Ilpu ananuze temneparypHoii 3apucumoctu HajaexHocTH bPJIC cienan BbIBOL
O TOM, YTO NPHU MOBBIIICHUN TEMIEpaTypbl OKpyxKatomei cpeast Ha 10 °C
DKCILTyaTallMOHHAsh MHTEHCHBHOCTh OTKA30B YBEJIMYMBACTCH B CPEJHEM Ha
30%. Ha Mol B3msim 3TOT BBIBOA Oasupyercss HE Ha [IOJHOM aHajuse
CUTyalluH, T.K. TOJbKO 4vacTh OsiokoB BPJIC yurena, kpome Ttoro, aBTop

paccMaTpUBacT HE BECh JIMANa3OH TEMIEpaTyp OKpyKaroleld cpeibl (s
4



anmnapatypbl aBHallMOHHON TexHUkH B cootBeTcTBUM ¢ ['OCT PB 20.39.304-98
OH cocrtaBisier -65...+95°C), a Tosbko mnosioxuTeasHble (cBbime S50 °C)
TEMIIEPaTyphl.

2. B rnase 2 He paccMOTpeHbI KOHCTPYKTHBHBIE 2JIEMEHTHI 0TBOj1a Teruia B bPJIC,
KOTOpble oOecreynBaroT TEIUIOBOM KOHTAKT Mexay Ofiokamu ycrTpoiicTBa M
OCHOBAHMEM,  HaNpUMEp, TEPMOPErYJIUPYIOLIHNE l'[OKpI;I.TPIH. JICMECHTDI
TEIUIOBOM TEPMOU3O0JIALMU. A BeJlb OHU BBICTYTAIOT B POJIM MNACCHBHBIX CHCTEM
TepmoperyidpoBanus. He paccMOTpeHbl Takue 3JIEMEHTBI, Kak TelJIOBbIC
TpyOBI.

3. B auccepranmu Mano BHUMAaHHS YAEJIEHO OIPE/IEIEHHIO TEIUIOBBIX MoJeil Ha
pa3JIM4YHBIX ydacTKax rnedarHelX y310B bPJIC, ucnonb3oBaHuio TONOIOTHH
MPOBOSILIMX CJIOCB I[ICUATHBIX IUIAT, KAaK 2JEMEHTOB CHCTEMbl OXJIAKICHMS
KPUTHYECKUX K TEMIIEPATypPe KOMIIOHEHTOB armnaparypsbl.

4. B rnase 4 npuBeJIeHbl pe3ysIbTaThl YHUCICHHOTO MOJACIUPOBAHUS TEILIOBOIO
pacripejiesieHuss Ha 1osepxHocty Mt CBO u mteipskoBoro pajmaropa.
KOTOpbIE ABJIAIOTCS  yOeauTeabHbIMU. OJHAKO, OTCYTCTBYIOT Pe3yJibTaThl
HaTypHBIX MCHBITAHWH, KOTOpbIE MOIIM  Obl  HOATBEPAUTHL OCCCIIOPHYIO
JIOCTOBEPHOCTL  [MOJIyYEHHBIX  pe3yibTaroB. XoTeldoch Obl  M0OJ00HLIC
pe3yJIbTaThbl YBUJETH B I10CIIEy0mUX pabdoTax aBTopa.

[Ipy 5TOM MOMYEPKHYTO, UTO «OTMCUCHHBIC 3aMeyaHus 110 padoTe HOCHT
001U XapaKTep U HE CHIKAIOT €€ JIOCTOUHCTBAY.

@uiatoB AjleKcaHAp AjleKcaHAPOBHY (O(UIMAIBLHBII OIIIOHEHT).

Or3bIB 3aBepeH yueHbIM cekperapem AO «Konnepn «Bera» Cunopossiv H.C.

3ameuaHus 110 JiuccepTaliMoHHo| padore:

1. Tloustua «remnonarpyxennsie  bPJIC» u  «manbie JIA»  HeueTko
MOSICHEHBI.
2. Ecrb pap BecbMa TpOMKHX, HO He O€CCHOpHBIX 3asBieHuid (ctp. 5

«OonbinHETBO BJIA ocHamens PJIC»; «renpenuust pocra yie/lbHOM IJIOTHOCTH

TEIJIOBOIO MOTOKa» U3 JIaHHbIX Tabn.1 u puc.2).



3. DOJbUIMHCTBO MNPEACTaBICHHBIX PHCYHKOB OYEeHb MeJkue M 0Oe3
MOSICHEHUH, YTO U IJIe Ha HUX U300pa)KeHo.

4. OtcyTcTByeT mnepeveHb COKpallleHUH, NPH 9TOM HCHOJIBb3YIOTCS pasHble
COKpaulleHus JUlsl OJIHOM M TOM ke, XOTs M BayKHOW JUis JaHHOM paboThl, CHCTEMDI
oxytaxienust (IIBCO — npunyauresnbHas Bo3jylliHas cuctema oxjaxaenus, [1BO
NPUHYAUTEJIBHOE BO3IYIIHOE oXJakiaeHue, LO — cucreMa OXJIaxK/ICHHUs), K TOMY XKe
copnaaaromue ¢ oomenpunateiMu (I1BO — nporuBoBostymiHas oGopona B aBualium;
UIT - wnsorepmuueckne mnosepxHocTH, a paauodsiekrponuxke HIT — wucrounuku
MUTaHUs).

5. AnpoOauus pe3ysIbTaTOB IIPOBOAMIACH TOJLKO Ha KoH(pepenumax MAUW
(HaLMOHAJIBHBINA UCCIIEI0BATEILCKUIA YHUBEPCUTET).

6. B cnucke ucrounukoB mHoro onucok ([4], [17], [23]. [24], [33]. [58].
|61]), a uctounuku [28] u [29] nybnupyroresi.

7. He oGocnosan Beibop B nouszy CAIIP SolidWorks anst nposenchums
pPacyeToB TEIJIOBOIo pexkuma KoHeTpy ki bPJIC.

8. B kauecTBe MOATBEPIKIACHUSI MOJYYEHHBIX PE3YJILTATOR YKa3LIBACTCS
O/tlHa 3asBKa Ha [I0JIE3HYI0 MOJE/]b, BMECTE C TEM B CIHUCKE MCTOYHHUKOB
MOJITBEPIKIEHUS ITOMY HET.

9.  HoBwusna npeaokeHHBIX METOAMK HE JIOBEJ/IEHA 10 YPOBHS oopmIcHUs
MaTeHTa.

10.  BrpiGop wspennii ais SKCNEPUMEHTAILHBIX OLICHOK MPEACTABIISCTCS HE
coscem obocHoBanHbIM (MBPJIC «Patnuk» n «Kopcap-MPJIL[H» ne siBisiiores
cepuiinbiMu oOpasuamu, a bPJIC «ApOanet-ADAP» He BnMcbIBaeTCs B KOHUCIIMIO
pasMeLEHMs Ha MaJIbIX JICTATE/ILHBIX araparax).

11. He cpenanpl pekomMeHIalUMM, HACKOJILKO pa3paboTaHHbIE METOJMKH
MOryT OBITh IIPUMEHEHBI NPU pa3paboTKe JAPYTrUX KOHCTPYKIUN paiMoIOKalIMOHHBIX
CTAHIMI, HAlIPUMEP, TAIKEJIBIX JIETATEIbHBIX arapaToB, HA3eMHbBIX, MOPCKHUX U T.J1.

12. M3 paboTbl HEACHO, NPUMEHUMA JIM METOJIMKa MaKpOMO/ICJIMPOBAHHSI

(pucyHok 29) K ApyryuM TUIIAM paJinaToOpoOB.



Ha aBropedepar um jauccepraumio Takke MOCTYNWIO 7 OT3BIBOB U3
Opranu3aLuii:

l.  AxumonepHoe obOuiectBO «lleHTpasibHBII HayuHO-UCCIIE10BATEILCKII
paJlMOTEXHUUYECKHUH HHCTUTYT UMeHH akajieMuka AU, bepra» (AO «ITHUPTH um.
akanemuka A.W. bepra») — oT3bIB nojanucan riaBHeIM TEXHOJIONOM, HayaJlbHUKOM
TEXHOJIOTMYECKOro oTAena, K.T.H. Boakossim A.B. u yrBepxiaen renepajibHbIM
JUPEKTOPOM, MPEACCAATEe]EM YUECHOr0 COBETa, A.T.H., Ipo(. AnapeesriM [ .M.

2. AO HIIO «JIuanozosckuii anextpomexannueckuii 3asoj» (AO HITO
«JIIM3») — OT3BIB NOJANMUCAH HAYAIBLHUKOM OT/JE/]a PEKOHCTPYKLMH U Pa3BUTHs.
K.T.H. JIyuenko A.B.

3.  IlyGnumunoe akumonepHoe o0mecTBo  «HayuyHo-Ipou3BOACTBEHHOC
o0beauHeHne «Anmasz»  uMeHu akajaemuka A.A.Pacruiernna»  (ITAO «HITO
«AlIMa3») — OT3BIB IIOJAIIMCAH 3aMECTUTEJEM HavaJlbHUKa OTJENla aclMpaHTyphl,
A.T.H. KynseBbim A.A. W 3aBepeH HadalbHUKOM HaydyHO-00pa3oBaTe/bHO HEHTpa
HIAO «HITO «Anmaz» Jlemanckum JLA.

4. Ortkppitoe  akumoHepHoe  obuiectBo  «Hayuno-npousrojcTBennlit
Komruieke  «Hayuno-uccienoBaTesbcKuii  MHCTHTYT  JlajlbHEH  pajlnoOCBs3v»
(OAO «HIIK «HHHUAAP») — OT3bIB MOANKCAH BEAYILIMM HHKEHEPOM, K.T.11.
Pennerwim J[.H. 1 3aBepen 3amecTuTesieM HauajJbHUKA YIpaBJICHMs — HadalbHUKOM
otjena kajapoB Mnpunoii H.A.

5. AKuuoHepHoe o01ecTBo «Kopnoparus «®azorpon-HUUP»
(AO «Kopnopauus «®aszorpou-HUWUP») — oT3bIB mojanucan crapiidM HayUYHbIM
cotpyaHukom K.(p.-m.n Xaurom E.b u yTBepikiieH reHepasibHbIM KOHCTPYKTOPOM
AO «Kopnopauuun «®azorpon-HHAWP» I'yebkosbim [0, H.

6.  DejsepasibHoE roCy1apcTBEHHOE YHUTApHOE IpeANpusiTHE
npouspojcreeHHoe o0benunenne «OxTsa0pb» (PI'YIL MO «OkTabpb») — 013bIB
MOJUTUCAaH 3aMeCTUTEJIEM IJIAaBHOIro KoHcTpykTopa TyranoBeim B.b. u yTBepaich
resepasibHbIM AUpeKTOpoM PI'VII «I10 «Oxra0pe» Cmaroii A.IT.

7. @enepasibHOE rocyapcTBeHHOE yupexieHne «PenepalibHblii Hay YHbIi

LEHTP Hay4YHO-HCCIIEA0BATE/ILCKUI MHCTUTYT CUCTEMHBIX UccenoBanuii Poccuiickoli
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akajiemun Hayk» (@'Y ®OHIL HUUCHU PAH) — or3biB noanucaH 3asejyloninm
ornesniom CmupnHosbim KK,

OcHOBHBIC 3aMEYaHMs 10 CoAEepIKaHHIo paloThI:

1. M3 Ttekcra asrtopedepara HesAcHO OOOCHOBAHME HCK/IKOYCHHUE U3
TETUIOBOM MOJIE/IM Pa3beMOB, BE/lb OHU MOTYT BIIMATH HA BO3/Y LLIHBIE [IOTOKH.

2. Kak crnenyer u3 asropedepara, B JUCCEPTALMM  paccMaTpUBAIOTCS
TOJILKO BO3JylIHbIE cHUcTeMbl oxiaaxjaeHus bBPJIC u crnocoObl 1oBblIEHHS KX
appextuBHOocTH. B TO K€ BpemMs TNpU  HAJIMYMM  Ha OOpPTY  CHCTEMDI
KOHJIMIMOHUPOBAHMUS BO3JlyX MOXKHO nojath Oosiee HHU3KOI TeMmIepaTypbl, TCM
caMmbIM obecrieuynB HOpMaIbHBINA TertoBoi pesxxum bPJIC.

3. W3 Texcra aBropedepara HesCHO, Kak 3aTeHeHue KaHajsa B bPJIC
(asiropyT™ Ha puc.l) BiaMsieT Ha aHaJIu3 TETUIOBOIO peKnMa.

4. B asropedepare OTCYTCTBYET IIPCACTABJICHUE TCIUIOBOH MAKpOMO/IEI/IN
bPJIC B pesyabrare HCHNOJIL30BAHUS METOAMKH  (DOPMHUPOBAHUS  TEILJIOBOH
makpomoyiesin bPJIC.

5. W3 coaepxkanua aBropedepara HEACHO, NPUMEHHUM JIM MPEUI0OAKCHHDII
ABTOPOM  QJITOPUTM  METOJMKM  MAaKpOMOJICJIMPOBAHMS  pajguaTopa  CHCTEMbI
oxylaxaeHust (puc.3) K KOHKPETHOMY THITy pajauaTopa WM TakKe K JIPYrdMm THIla
pa/lnaTopos.

6. He ykazano, na npumepe xakux tunos bPJIC nposoauncs ananns
aJCKBAaTHOCTH M TOYHOCTH pa3pabOTaHHOrO aBTOPOM  AJIIFOPUTMA  ajalraluu
KOHCTPYKIIMH K 3a/la4e aHaJIM3a TeIIOBOTO PeKUMa.

7. W3 Ttexcra aBTopedepaTa HEsACHO, Kakod TUM Mpoduisi pajauaropa
MCIONIB30BaAJICS Ui ()OpPMHUPOBAHMS  TCILUIOBOM MaKpOMOJEIU TI0  METOJIHKE,
npeJicTaBiIeHHOI Ha pUCYHKE 3.

8. He ykaszano, nmpuMeHuMa JIM MeToAMKa (OPMHUPOBAHUS MaKpOMOJIE/IH
LBPJIC K aApyruMm paanosieKTPOHHBIM U3ICIIHSIM.

9. B Tekcre aBropedepara He yKazaHO, B KakKOM BHJIE IIpejicTaB/icHa
cpopmupoBaHHas rujpapiandeckas cxema bPJIC (pucynok 4).

10. YuurbiBasi, 4TO Bce HccienoBanus asrop BoinosiHsit B CAILIP



SolidWorks, u3 Tekcra aBropedepara HESCHO, INPUMEHHUMBI JIM paspaboTaHHbIC

metoauku K apyrum CAIIP nmkenepnoro anaiausa.

I1. Anropurm aBtopedepara (PUCYHOK 5) HE HMEET MpOorpaMMHOMN
peanu3aluH.

12. M3 Tekcra apropedepara HEICHO, B KAKOM BMJIE TPEJICTABIISECTCS
cpopMHpOBaHHAs CHCTEMa OXJIAKICHHMSA B .DE3yJIbTaTe MCIOJIL30BAHUS METOIMKH
pacrpeie/IeHUsi BO3/1yILHBIX I0TOKOB.

13. Pasgen «llpakTuveckass 3HAYUMOCTbLY  CJe/OBal0  Obl  JIOMOJHUTD
METOAMKON KOHCTPYHpOBaHus TeruioHarpyxkeHHbix bPJIC.

14, M3 Tekcra aBropedepara HEACHO, B Kakod Mmepe paspadoranHast
METOJIMKA  pacrpe/lesieHds] [MOTOKOB OXJIQKAAIOLIEro BO3JyXa MOMKET ObITh
NpUMEHUMa YISl JIPYTUX THIIOB PajH03JIeKTPOHHOr0 000py 10BAHUS.

Bce 0T3BIBBI, MTOCTYNUBIINE HA AUCCEPTAIMIO U aBTOpe(epar, MoJI0KUTEILHBIC
M COJICPIKaT 3aK/IIOUEHHE O COOTBETCTBUU JMCCCPTALIMM KPUTEPHAM, YCTAHOBJICHHbIM
[TostoskeHHEM O 1opsiJIKe MPUCYIKICHUS YUEHBIX CTEIeHEH.

BpiGop ouIMaIbHBIX ONITOHEHTOB M BeIy el opraHusaiini 000CHOBBIBACTCS
HaJlMuMeM nyOJIMKalyii M 3HAYMTEILHOrO OIbITa B COOTBETCTBYIONIEH cepe
MCCIe/I0BaMs, KOMIIETEHTHOCTBIO B 00J1aCTH Hayku 1o creuunansHoctn 05.12.14 —
«PanuoniokalMs M pajuoOHaBUTAlMA» W CHOCOOHOCTBIO OINPEAEJUTh HAY4YHYIO M
IPAKTHYECKYIO 1IEHHOCTD JAUCCEPTALIUN,

JluccepTallHOHHBI COBET OTMeYaeT, YMTO HA OCHOBAHHHM BbINOJHCHHBIX
COMCKATeJIeM HCC/IeI0BAHHI:

—  Ipepyoxena METOJIMKa TEIUIOBOTO MO/IEJIMPOBaHUsI CIIOIKHBIX
KOHCTPYKTUBHBIX cOopok bPJIC, nossosdiomas pacueTno->KcrepuMeHTabHbIM
IyTeM oLeHUTDb d(h(peKTUBHOCTH TeroodMena coctaBublX uacteit bPJIC.

—  PazpaGorana TeruioBas MaKpOMOJeb IITBIPEBOTO pajauaropa Ul CUCTEMDI
Bo3jyHoro oxnaxiaeHus bPJIC, ominuaiom@ascs OT  HM3BECTHBIX  YUCTOM
BJIMAHMS  3HAYMMbBIX KOHCTPYKTHBHBIX IapaMETpPOB pajuatopa Ha €10

3 PEeKTUBHOCT.



IIpeanoxen anroput™m apanrtauuu 3D monenu koncrpykuuu bPJIC k ananusy
TEIUIOBOTO  PEXKHMMA,  [O3BOJISIIONIMHA  YYUTBIBATH  3HAUMUMBIC  DJICMCHTBI
KOHCTPYKIIMH, BIMAIONIME Ha d(P(PEKTUBHOCTH TEIIOOOMEHA M IO3BOJISIOIIMIA
NPy aHaju3e TEeIUIOBOI0 PEXKUMa COKPATHUTHL BPEMsI aHaJlW3a IPH JIOIYCTHUMBIX
3HAYCHUAX TTOPEUIHOCTH PE3yJIbTATOB.

[Ipeasoskena MeTO/MKAa pacnpe/lesieHEs] MOTOKOB OXJIAK/IAIONICTO BO3/1yXa.
[103BOJISIIONIAs MOBBICUTH (P PekTUBHOCTL TeriooOMeHa kouerpykimu bPJIC,
OT/MYAIOUIAsiCsi  OT  M3BECTHLIX  KOMIUIEKCHON  OLEHKOH  0COOeHHOCTH
KoHcTpyKimKu BPJIC, uto no3Bossier NoBLICUTH 3PPEKTUBHOCTD UCTIONb30BAHMS
BO3/1yXa.

IIpepnoxkena MeTojMKa KOHCTPYHMpOBaHUs TeruioHarpyxeHusix bPJIC ¢
MPUHY IMTEIbHBIM BO3J1yILIHBIM OXJIKJICHUEM, obecrieynBaroias
MaKCUMallbHOE 3HadyeHue HajexHocTH BPJIC, ornmvaromiascsi oT M3BECTHBIX
CUCTEMHBIM I10/IX0/IOM K PEIIeHHIO 3ajlauu NoBbIeHus HajexkHoctu bPJIC 3a
CYET UCIO0JIL30BaHUs pecypcoB koHeTpyKumnu bPJIC.

IlpoBeaennsl wuccnenoBanust 3P(PEeKTUBHOCTH pazpaboTaHHBIX METOJHK 1ia
npumepe bBPJIC Ku-auanazona u «Apbaner» ¢ ADAP ¢ ucrnonb3zoBanuem
CAIIP umxenepuoro ananusa SolidWorks FlowSimulation.

Teopernueckasi 3HAYUMOCTb HCCJIEA0BAHUIT 000CHOBAHA TEM, 4YTO:
PasBuTa TeopHsl TeNJIOBOro MaKpoOMO/JeJTHPOBAHHS B YacTH (POpMUPOBAHMS
TEIUIOBOM MaKpOMOJIEIH CJIOMKHBIX KOHCTPYKTUBHBIX cOOpOK, obecrieunBaroniast
npeactapiieHde Beed koHcTpykimu BPJIC B Buje cuctembl M30TEpMHUYECKHX
MOBEPXHOCTEH M MO3BOJIAIONIAs MHUHUMU3MPOBATh BpEMsi aHaJIM3a TEIUIOBOIO
pe’KuMa KOHCTPYKLMH TIPH 3a/JaHHON MOTPELIHOCTH.

YcTraHOoBJICHA 3AaBHCHMOCTB MEKIYy OCHOBHBIMH IMapamMeTpaMu KOHCTPYKIIHH
HITBIPEBOTO pajuaropa U ero Kod(pQUIMEHTOM TeruiooT/a4qu, I03BOJISIONIasl
KOHCTPYHUPOBATh WITBIPEBbIE pPAIUATOPbl € YYETOM 3HAUEHUN [apaMeTpoB

[poayBacMoro KaHalia.



—  YcraHoBJjieHbl 3aBHCHMOCTH MEXJly [0Ka3aTeIsIMM HAJIEKHOCTH COCTABHBIX
yacteil bPJIC u 3HauenmsMu ux temneparyp, Mo3BOJISIONIME ONMTHMHU3HUPOBATE
pacrnpee/IcHUue MOTOKOB OXJIAKAAIOIIEro BO3ayXa.

3HavyenHe NOJYYEHHBIX COHCKATEJEM pPe3yJbTAaTOB HCCJICI0BAHUIT LA

NPAKTHKH [OATBEPHK/AAETCH TeM, 4TO:

—  pesylbTarhl JiMccepraunonHoit padorsl pHeapennl B OKP «Kondopmuszm PJIK-
Oy, Bpioanennyro Ha npeanpustin AO «Kopnopanust «®azorpon-HUNP». a
TaKKe

—  OKP «PaspaGorka u opraHu3aliiy BBICOKOTEXHOJOIMYHOTO TPOU3BOCTRA
MaJjioradapuTHOM MHOIOpEKUMHOM OOPTOBOH pajioIoKallMOHHON cucTembl Ku-
Jinanasona BOJIH JUISl OCHAIICHHS NIEPCIIEKTUBHBIX OECITMIIOTHBIX U BEPTOJICTHBIX
CHCTEM;

—  OKP «Pa3spaborka MHOro()yHKUMOHAJIBHONW pa/IMOJIOKALIMOHHON  LIeJIEeBOi
Harpyskd Juist OCCIIMJIOTHOrO JIeTaTeJbHOrO amnmapara Majiod JAalbHOCTH
camoJIieTHOro Tuiia», BbinoaHennsix B HIL CPM MAMW, urto noarBepskjieno
aKTaMM BHEJIPEHHUs, [IPHJIAracMbIMU K IUCCEPTALIMH,

JlocToBepHOCTDL Pe3yIbLTATOB HCCJIEA0BAHNI MOATBEPKAAIOTCH:
— CTPOroH MNOCTAHOBKOH TIPDAHUYHBIX YCJIOBUH [PU UYUCICHHOM TEIJIOBOM
MOJIEJIMPOBAHUH,
— NPUMEHEHHEM HM3BECTHBIX M XOpPOUIO 3apeKOMEHA0BABIIMX ce0s MaKeTon
IPOrpaMM YHUCJICHHOrO TEINIOBOIO MO/IE/IMPOBAHHS;
— COBHIAJEHHEM DE3YJIbTATOB C MCIIOJL30BAHHUEM TEIUIOBBLIX MaKpOMOje/cii u
HKCIIEPUMEHTAIILHBIX MCCIICIOBAHUIA.
JIunbIi BKJIAJ CONCKATEISI COCTOUT B:
— pa3paboTKe METOJAMKH TEIUIOBOIO MOJIEIMPOBAHUS CIOMKHBIX KOHCTPYKTHBHBIX
cbopox bPJIC;
— paspaborke ajgropurma aganraunu KoHctpykimu bPJIC k anaausy TerionBoro
peKHUMa;

- paspaﬁo‘me TEIJIOBOM MAKPOMOJICJIH WTBIPEBOIO pajraTropa,
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— pa3paboTKe METOJIMKH paclipejie]ieHUs IOTOKOB OXJIKAIOMIET0 BO3/lyXa MEIKTY
KOHCTPYKTUBHBIMU 37iemeHTamu BPJIC.

— NpOBEJEHHH TOJIHO(AKTOPHOrO HKCHEpUMEHTA Uit pa3paboTKH TeruioBOH
MaKpOMOJIEJIM  IUTBIPEBOr0 pajuaTopa Ha OCHOBE TEOPUM TUIAHUPOBAHMS
SKCIIEPUMEHTAa M METOJOB  CTATUCTHYECKOW  00paloTku  pe3yJibTaTtoB
KCIEPUMEHTA;

— MpPOBEJeHHH IKCIepUMEHTAIbHBIX HccaenoBanuii BPJIC Ku-nmanasona wu
TUIUThI OXJIQXKACHUSI ICTOUHUKOB NUTaHusi «Apbanet» ¢ ADAP npu TerioBom
MO/ICJIMPOBAHUM;

— MOAroTOBKE OCHOBHBIX IyOsMKauuii 1o pabore M JIMUHOM y4acTHH B psic

KOH(EpEeHIMIt 10 TeMAaTUKE UCCIIeIOBAHUII.

JluccepralluOHHBIA COBET OTMEUACT, YTO I10JI0YKEHHUsI, BLIHOCHMBIE Ha 3alllnTY,
chopmynupoBanbl  0e3  yka3aHHS  KOJMYECTBEHHBIX  [OKasaTeseil, KOTOpbIe
cojiepikarcs B Marepuaiax aucceprauuu (ctpanuusl: 54, 56, 88-90). C yyetom »THX
pe3yJIbTaTOB MOJIOXKEHHsI MOTYT ObITh KOHKPETU3UPOBAHbI CJIEYIONIUM 00pa3oM:

1. Hanexnocte xoncrpykuuu BPJIC MJIA ¢ orpaHMueHHBIMH pecypcaMu 110
HOTPEOJICHUIO M OXJIAKIAIOIIEMY BO3IYXY MOXKET ObITh CYUIECTBEHHO (HE
meHee 30%) yBenuyeHa 3a cueT NOBBIMIEHUS d2P(OEKTUBHOCTH €€ CUCTEMBI
OXJIQJK/ICHUSI.

2. Crauuonapublii TEIoBOi pexum KoHCTpykuuit MIIA  onpeaensierces
TEIIO0OMEHOM CHUCTEMbl H30TEPMHUUYECKUX MOBEPXHOCTEH COCTABHBIX YacTei
BPJIC, uro mno3Bossier oOCCHEUUTH TOTPEHIHOCTh aHaM3a TEIIOBOIo
pexkuma BPJIC 2,1-2,5 %, npu cokpamenun BpeMenu aHaausa B 1,8 pasa.

3. DddexruBnocts cucrem [IBO  manopasmepusix  JIA  onpenesnsercs
pacrpe/ieJIeHHEeM BO3JYIIHBIX NMOTOKOB B KaHanax oxjiaxaeHus CY bPJIC u
koa(ppuierrom Tterootnaun nosepxuocreii CU BPJIC, ornrumwusanys
KOTOpBIX mno3Boyiuia cuusuth Ttemneparypy CY BPJIC, npumepno, na
(3-10) % 3a cuer ONTHUMH3ALMK PACIIPE/ICIICHNs] OXJIAXKIAIONIET0 BO3/yXa U
10 17% 3a cyer onTUMHU3alMK KOHCTPYKIIMM pajinaTtopa.
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Ha 3acenanun 31 mionst 2018 r. auccepTallMOHHBINA COBET IMPHHSIT pelicHue
npucyauth CrapeHueHko A.B. ydeHylo creneHb KaHau1aTa TeXHUUECKUX HayK.

[Ipy npoBeneHun TaHOrO TOJIOCOBAHUS JIUCCEPTALMOHHBLIN COBET B
KoJsiyecTBe 16 4yesloBeK., M3 HUX 5 JIOKTOPOB Hayk 1o creuuaibHoctu 05.12.14 —
«PajinosiokanMst M paJiMOHaABUralMs», YYacTBYIOIIMX B 3ace/laHuu, W3 22 4esloBeK,
BXOJIIIMX B COCTAaB COBETA, JIONOJHUTEILYO BBEJCHBI Ha pa3oBylo 3amuty 0
4eJIOBEK, IPOrojocoBanu: «3a» 16, «rpotusy 0, HeICHCTBUTEIBLHLIX OlojIeTeHEl

HCT,

l‘lpeﬂcenaTe:lL JAHCCEPTALMOHHOI0 cCoBETa

J1212.125.03, a.1.1., npodeccop W Bockpecencknii

Yuenslii cexperapn coBera J[ 212.125.03

JLT.H., C.H.C. CU%@ ' M.HU. Crlucs

31.10.2018 r.




	Сведения о результатах публичной защиты_Старенченко А.В.
	Заключение диссертационного совета_Старенченко А.В.



