CBEJIEHUSI O PE3YJIbTATAX ITYBJIMUHOM 3AIUTHI

Junccepranuonnslii coser: 24.2.327.08

Couckarenn: [pipenopxues Dpaouu Cepreesuy

Tema juccepraumm: MogeanpoBanne paGounx NpoLECCOB B  KamMepe CropaHus
TEPMOKATATUTHYECKHX JKHIAKOCTHBIX PAKETHBIX JBHUraTe/ 1€l MaJIOH TArH

CnennanbHoctb: 1.1.9. «MexaHuka KUIKOCTH, ra3a u IIa3Mbl»

Pemenune nuccepranmonnoro coera mo pesyastatam samutei: Ha 3acenanuun 26 Jekalpst
2025 roma, mportokon Nel3, JIACCePTAlMOHHBIM COBET IIPUINE]T K BBIBOJY O TOM, 4YTO
AucCcepTanys MpeICTaBIsSeT COOON 3aKOHYEHHYIO HayYHO-KBATU(PUKALMOHHYIO paboTy, KoTopas
COOTBETCTBYET KPUTEPHUSIM, YyCTaHOBICHHbIM [l010)KEeHHEM O MPHUCYKICHHH YUYEHBIX CTEIEHEH,
YTBEPXKICHHBIM 1ocTaHoBIeHHEeM [lpaButensctBa Poccniickoit @enepannu or 24 centsOps
2013 roma Ne842, w mNpHWHsI pelieHHE NPUCYIUTH L[bIpeHaopXkueBy DpadHH CepreeBuuy

YYCHYIO CTCIICHb KaH/u1aTa (1)I/I3I/IKO-MaTCMaTI/I‘-IeCKI/IX HayK.

IpucyrcrBoBamm: Kpacumsunkos [1.C. — npedceoamens, TmpactoB BIO. — yuenwiii
cekpemape, a TaKxKe 4ienvl ouccepmayuonnoo cosema: Xomnocrosa O.B., Bapauu B.C., Bumaes
AM., Bypos A.A., Konecank C.A., Mapkees A.IL, OpuunnukoB M.IO., Peusunkos JI.JI.,
Ps6os IL.E., Yepenanos B.B., Illamonun M.B.
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3AKIIIOYEHUE JIJMCCEPTALIMOHHOI'O COBETA 24.2.327.08, CO3JTAHHOI'O HA BA3E
OEJIEPAJIBHOI'O I'OCYJAPCTBEHHOI'O BIOJPKETHOI'O OBPA30BATEJILHOI'O
YUPEXJIEHWS BBICILIEI'O OBPABOBAHUSA «MOCKOBCKUI ABUALIMOHHBIN
WUHCTUTYT (HALIMOHAJIbHBIM UCCJIEJJOBATEJIbCKUIA YHUBEPCHUTET)», 110
JIMCCEPTAIIMM HA COUCKAHUE YUEHOM CTEITEHU KAHJIMJIATA HAVK

ATtTtecrammonsoe aeio No

pEUICHHE JTMCCEPTALIMOHHOIO coBeTa oT 26.12.2025 Nel3

O npucyxnenun IlpipengopxkueBy Dpmaouu CepreeBudy, TpakIaHHHY POCCHIACKO
®ejepaunu yueHoi cTenenn Kanmaara pU3MKo-MaTeMaTHuecKiX HayK.

Jucceprauns  «MozjenupoBanue  paboynx — MPOLECCOB B KaMepe  CropaHus
TEPMOKATATUTHYECKUX KHIAKOCTHBIX PAKETHBIX JBUTATelled Majlol TATH» 10 CIIELUATbHOCTH
1.1.9. «MexaHuka >KMIKOCTH, ra3a M ILIa3Mbl» npunsTa K samure 23.10.2025 (mpoTokos
3acenanust Nel0) mmccepraunonnsiv copetom 24.2.327.08, co3nanubiM Ha Gasze deaepaabHOro
rOCYyJapCTBEHHOIO  OFOJDKETHOr0  00pa3oBaTENIBHOTO YUPEXKICHHs BBICHIEr0 00pa3oBaHUS
«MOCKOBCKHI aBHAIMOHHBIH WHCTUTYT (HAIMOHAIBHBIH MCCIIEI0BATEIBCKHUI YHUBEPCHUTET)»,
MununcrepcTBo Hayku ¥ Bbiciiero obpasosanus P®, 125993, r. Mocksa, Bomokonamckoe
moccee, 1. 4, npukaz MunoOpHayku Poccun o co3anuu coeta Nel 192/uk ot 12.10.2022.

Cownckarens [pipenopxkueB Ipaouu Cepreesuu, «29» nexabps 1997 rona poxaenns. B
2021 roay couckatesb okoHumn1 DeiepaibHOE rOCY1aPCTBEHHOE aBTOHOMHOE 06Pa30BATEIILHOE
YUPCXKICHUE  BbIcHiero  oOpazoBaHusi «MOCKOBCKHH — rOCYJapCTBEHHBIH  TEXHHYECKHI
ynusepcuter umenu H.D. baymana (HaumoHaIbHBIA MCCIIC/IOBATELCKUH YHUBEPCHTET)» 110
crnenHanbHOCTH «lIpoeKTUpoBaHne aBHAIIMOHHBIX M PAKETHBIX JIBUTATEIIECH» ¢ MPUCYKICHUEM
kBaspukanun «Mmkenep» (aumiom cepust 107718 nomep 0003348 ot 01.07.2021 1.).

B mepuon ¢ 2021 r. mo 2025r. mpoxoamna o0yueHHe B OUHOH acnMpaHType B
®ejiepanibHOM  IOCYIAPCTBEHHOM — dBTOHOMHOM — 00pa30BaTelIbHOM — YUPEHK/ICHHH — BBICIIETO
oOpazoBaHusi «MockoBckuii (U3NKO-TEXHUUYCCK I UHCTUTYT (HaLMOHAJILHBII
MCCJIC/IOBATEIIbCKHUI YHUBEPCUTET)» 10 CHEIUATLHOCTH «ABHAIIMOHHAS M PAKETHO-KOCMHUECKAs
TeXHHKa» (auiuiom cepust 107724 nomep 1614931 or 16.07.2025 1.).

CrpaBka 0 cjade KaHIMJaTCKMX OK3aMeHOB Bbiana B 2025 1. ¢enepaibHbM
FOCY/IapCTBEHHbIM ~ABTOHOMHBIM  00pa30BaTEJIbHBIM  YUPEK/ICHHEM BBICIIEr0 0Opa30oBaHMUS
«MockoBckui  QU3UKO-TEXHMYECKUI  MHCTHTYT  (HAMOHAIBHBIH  MCCIICI0BATE/LCKHI

YHUBEPCHUTET )».




B nacrosimee Bpems Lipipenaopxkues O.C. paboTaer B JOJDKHOCTH HAYYHOTO COTPYIHHKA
ornena 40 B AxnuonepHoM oOmectBe "l'ocynapcTBeHHBIM HayuHbIH IeHTp Poccuiickoit
®enepanuu "McecnenoBatenbekuit nentp umenn M.B.Kennsima".

Jliccepranus BBIIOJHEHA B OTJeNeHUH 2 AKIMoHepHOro obmecTtBa "['ocyrapcTBeHHBIIH
HayuHbIi neHTp Poccuiickoii @enepanun "Uccnenosarensekuii nentp umenu M.B. Kengpmma".

Hayunblii pykoBoauTenb — KaHaUAAT GU3NKO-MATeMAaTHIECKUX HayK, HAaYaJbHUK OT/ENa
40 AxuumonepHoro obmectBa "['ocynmapcrBenHblid HayuHbld neHTp Poccuiickoit ®enepanuu
"Uccnenosarensckuit nentp umenu M.B.Kenapina", Jlantes Urops BsdecnaBosu.

OdunnanbHbIe ONIIOHEHTHI:

1. KozenkoB Anppeii CepreeBuu, rpaxkaanud Poccuiickoit @enepanuu, JOKTOp (HU3UKO-
MaTeMaTHYECKHUX HayK, JOLEHT, HAYAJIBHUK HAy4HO-HCCIIEAO0BATEIbCKOrO OTAENa —
TeHepalibHBIA  KOHCTpYkTOp mo Hampasienutro JIOT'OC-Asporunpo ®exnepalibHOTO
roCy/lapcTBEHHOro yHHTapHOro mpeanpustus POCCUMCKUN ®EJEPAJIBHBIN
SIIEPHBIM  I[EHTP  Bcepoccuifckuii — HAy4HO-HCCIENOBATENBCKAN  HHCTHTYT
skcnepuMeHTaibHOR (usuku OI'YID "POSAL] - BHUUDD", nmpodeccopa xadenps
«IIpuknannas Marematuka» HI'TY um P.E. Anekceena.

2. Xapuenko Huxonait AmnartonbeBud, rpaxzaanuH Poccuiickoit @emepanuu, KaHIugat
$u3nKo-MaTeMaTHYECKUX  HAyK,  HadyalbHHUK  Jabopatopuu  Nel Hayuno-
HCCIeIoBaTeNbekoro  neHTpa Ned3  demepatbHOro  aBTOHOMHOIO — YUPEXKIACHHS
«llenTpasibHBI  a9POTHAPOJMHAMUYECKUN HMHCTHTYT uMeHH mpodeccopa H.E.
XKyxosckoro» (DAY «lIAI'M»), nouent xadenpbl «BrraucinurenbHas MaTeMaTHKa U
IPOrpaMMHUpPOBaHUE) (elepaIbHOrO rOCYJapCTBEHHOTO OIOIKETHOrO 00pa3oBaTeIbHOIO
YyUpEeKIECHHMs  BbICIIEro oOpa3oBaHuss «MOCKOBCKHMH  aBHAIMOHHBIA  MWHCTUTYT
(HaMOHAIBHBIN UCCIIEIOBATEIBCKUI YHUBEPCUTET)).

JaJIy TI0JI0XKHUTEJIbHBIE OT3BIBBI HA TUCCEPTALIUIO.

Benymas opranuzanus Axnuoneproe obmectBo «HIIO DHepromam uMeHH akageMHKa
B.II. I'mymko» (141401, MockoBckass ob6iacth, r. XUMKH, yJ1. Bypaenko, a.1) B coBcem
IIOJIOXKUTENILHOM OT3bIBE, IOANMCAHHOM IJIAaBHBIM CHEHHMAIMCTOM, KaHAMAATOM TEXHHYECKHX
Hayk ["anonoBbM Banepuem J[MUTpueBHYEM; IJIaBHBIM CIICIHATHCTOM, JOKTOPOM TEXHUYECKUX
Hayk MaprupocossM Jlasuyiom CypeHoBudem, ykasaina, uto qucceptarus [{pipennopxuesa 3.C.
«MopenpoBanue paboumx IPOIECCOB B KAMEPE CrOPaHUS TEPMOKATATUTHUECKHIX KUIKOCTHBIX
PaKkeTHBIX JBHrareNieil Malod TArW» SBISETCS —HAYYHO-KBATM(UKAMOHHOHX paboToi,
BBIKJIOYAtOLie B cebs COBOKYIIHOCTH HOBBIX HAy4YHBIX pE3yJIbTaTOB, IIOJIyUYEHHBIX MPU
HCCIIEI0BAHHUH ITporiecca (UIBTPALIMOHHOTO FOPEHHS B KaMepe CropaHusi TePMOKaTATATHIECKOTO

JKUOKOCTHOIO pPakE€THOI0 JIBHIaTCJIA MaJIOd THTH. ﬂHCCCpTaHI/IH HalmcaHa TEXHUYCCKU




I'PaMOTHBIM SI3bIKOM, COZIEPIKUT JIOTHYECKU CTPOHHBIM Marepuan. ABropedepar U myOIuKaIruu

aBTOpPA JOCTATOYHO IOJIHO OTPa)kKal0T OCHOBHEIE BBIBOBI M pe3yJibTaThl paboThl. Jluccepramus

COOTBETCTBYEeT BceM TpeOoBaHusM [lonoxeHHs O MOpsaKe NPUCYXICHHS YUYCHBIX CTENeHEi,

IPEeIbABISEMBIM K KaHIUJATCKUM JHccepTanusM, a e& aBrop, LIpIpeHnopxueB OpadHU

CepreeBud 3acimy’kuBaeT IPUCYXKICHHS €My YYCHOW CTeNeHH KaHauaata (GH3HKO-

MaTeMaTHYECKUX HayK 1o cnenuanbHocTH 1.1.9. « MexaHuka )UIKOCTH, ra3a U IIa3MbIy.
3amMeqaHus 110 JUCCepTalHu:

1. B pasmenax «Hayunas nHoBu3Ha» u «llonmokeHus, BBHIHOCHMBIE Ha 3aIUTY»

YOOMHHACTCSA METOAUKA YHCIICHHOI'O MOICIIUPOBAHHUA. OnHako B TEKCTE AACCEpTaAllun

BRSO [

TaKkue METOAMKH OTCYTCTBYIOT. l[IpeacTaBiieHBl TONBKO IOCTAHOBKA DPA3IUYHBIX
HCCIIEI0BATENbCKUX 3a/1a4d, CXEM U METOJI0B YUCIEHHOTO 3KCIIEPUMEHTA.

2. OneHka MHUHMMAIbHOH M MaKCHMMAJIbHOW OIEHKH MOJIETMPOBAHUS (BaUIAIis
pelartens) IPOU3BOJUTCS IO HKCIepuMeHTaTbHBIM JaHHbIM Kectena A.C., HO He
YKa3bIBA€TCs C KaKOH IMOTPEeITHOCTHIO OIPE/IEIIEHBI 3TH JJAHHBIE.

Jloknaz 1o Teme JuccepTaiuy 3aciyman u ogodpeH Ha 3acenanund HTC AO «HITO Duepromarm»
(mpotoxon Ne07-2025 ot 01.12.2025 1.)

Couckarenp umeer mno teme auccepranud 10 omyOGnuMKOBaHHBIX paboOT, M3 HHUX B

peLEeH3UpYEeMBIX HayuHBIX U3JaHUSAX OIyOmKoBaH 4 paGoThL.

1. Kozaes A. III., Mupono B. B., Heromser A. C., I{pipennopxueB O. C. Coznanme

OTEYECTBEHHOM IIIaTQOPMBI CPEJICTB MATEMATHIECKOTO MOJICTMPOBAHUS H HHKEHEPHOTO
aHajM3a Ui pELICHUs] NPaKTHYeCKUX 3a/ad pa3paboTKH ¥ ONTUMHU3AIMH U3/EUit
pakeTHO-KocMuYeckoi TexHukH // Kocmuueckue annaparsl 1 TexHoaoruu, 2024, No2.

2. JlanteB U. B., LpipennopxkueB 3. C. MojenupoBanue MpoIecCOB TEIIOMAcConepeHoca

TEPMOKATAJIMTHYECKOT 0 )KUIKOCTHOTO paKeTHOro ABHrarets Manoit tsaru // Tpyast MAU,
2024, Ne138.

3. Ipipennopxues J. C. YncieHHOe MOeUpOBaHKe (GUIHTPAIMOHHOTO TOPEHHUS B KaMepe
cropanust TepMokartanutudeckoro JKPJIMT na wmoHOoTOmMBe// Martemarudeckoe
MOJICJIMPOBAaHUE U YUCIIEHHBIE MeTOIBI, 2025, Ne2, C.130-144.

4. Ipipenpopxue J. C. HccnenoBaHue BIMSHHS PEXUMOB PabOTBI W KOHCTPYKIUH
TEPMOKATAJIMTHYIECKOIO KUJKOCTHOTO PAKETHOIO JBUTATENss MAJOW TATH Ha TEIUIOBOE
cocTosiHHe Bo BpeMs paboTsl // TertoBsie mponeccsl B Texuuke, 2025, T. 17, Ne5, C. 225-

234,

B ToM unciie umeeTcs CBUIETEILCTBO O pPEeTrUCTpaluu:




1. AmnanbeB A. B., Kypoenos A.A., JlanteB U. B., L{pipennopxues D.C. IIporpamma s

9BM «llporpaMmma pacuera napameTpoB (pUIBTPALIMOHHOTO FOPEHHs B KaMepe CropaHus
XPJIMT» or 15.08.2023 Ne2023667463.

Ha nuccepraumio u aBTopedepar MOCTYNHIM CIEAYIOIIHE OT3BIBEI (BCE OT3BIBBI
MIOJIOXKUTEIILHBIE).

OT3bIB Ha JAUCCEPTALMIO OPHUIUAIBLHOIO OMIOHEHTa, JI0KTOpa (PU3HKO-MaTeMaTHIECKUX
Hayk KosenkoBa Auapes CepreeBuua, 3aBepeHHbIH ydeHbIM cekperapeM OI'VII «POIL]
BHUKWD®». OT3bIB N0T0XKUTEIBHBIN, COACPIKHUT CIIEIYIOMIUE 3aMeUaHusi U BOIPOCHI:

1. B akryanbHOCTH TeMBl 0030p TEXHHYECKUX OCOOEHHOCTEH >KUAKOCTHBIX PaKETHBIX
JIBUTATENeH C/ieNlaH HeIuloXo, a BOT 0030p W CTEeNeHb BHEAPEHUS MaTeMaTH4YeCKOro
MOJICTTMPOBaHUs, Kak M 0030p paboT apyrux ucciegoBareneil B JaHHOW TeMaTHKe
MpaKTHYECKA OTCYTCTBYeT. B mepBoit riaBe maH Hekuit 0030p, HO ero cienoBaino Obl
MIEPEHECTHU B YaCTh K AKTYyaJIbHOCTb. .. »

2. B opgMccepranMuM HAmMCaHO, YTO «paspabomana Memoouka KOMNbIOMEpPHO20
mooenuposanus.  mepmokamanumuyeckoeo JKPIAMT kax na 6aze niamgopmoi
OpenFOAM [110], max u 6 nakeme npozpamm JIOI'OC [9]», onHako, uHGOpMALUS O
BHepeHun Meroguku B maker nporpamm JIOI'OC orcyterByer (B 4eTBEpTOH IuiaBe
NpHUBEICHBI O0IIKE CIIOBA).

3. B uenom He NOHATHO pa3zieeHne GU3NKo-MaTeMaTUIeCKOH MOETH Ha «MEKIIOPOBBIN ) U
«TIOBEpXHOCTHBIHY Tra3. Cucrema ypaBHeHud (1)-(4) mpu pomkHOH (opMyIHpOBKE
IPaHUYHBIX YCIOBMH Ha TOBEPXHOCTH IOP CrHocoOHA ONMMCAaTh BCIO Ia30JMHAMHUKY B
MEXIIOPOBOM IIPOCTPAHCTBE, BKJIIOYAs MEXaHU3Mbl peEakldii B  OKOJOIOPOBOM
mpocTpaHcTBe. B auccepranuu sSIBHO HE IPEICTABICHO OIMMCAHUE B3aHMOICHCTHS/CBSI3H
(3aMbIKaHWE CUCTEM IIPH MpPOTeKaHUU peaxiuii) mexay cuctemamu (1)-(4) u (5)-(6), uro
JIEJIaeT CIIOKHBIM aJIeKBaTHYIO OLIEHKY CYIIECTBEHHOrO YCIOKHEHHs 0a30BOM Mozenu
IIyTEM BBEJHHUS JOTOJHUTEIbHBIX YPABHEHUH JIUIsl HEKOETO «ITOBEPXHOCTHOTO» rasa.

4. Jlnd OLECHKH YHUCICHHOM METOJMKH HEOOXOQMMO BCE )K€ MPOBOAUTH pELICHUE
BAJIMAAIIMOHHON 3a/1a4M HA CXOAMMOCTh. PucyHok 2.7 noka3siBaet paznuuue B ~15-17 %
IIPY COLIEALIEMCS pelleHuHu. Pa3nnune cymecTBeHHOE.

5. Ha pucynxe 2.9 ammamrysna konebaHWi Takke CYIIECTBEHHO pa3iMyacTcss B
cpaBHUBaeMbIX noaxoaax. C yem 310 cBsa3ano? Toxe pucynok 2.11, mpu 3T0M paznuuue
17% onuceiBaetcs Kak HopMa. Bee xe 310 Gonbinoe pasnuuue. C yeM 0HO cBA3aHO?

6. Ilpu npuMeHeHHHM pa3pabOTaHHON TEXHOJOTMM ISl PEUICHHS IPOMBIIUIEHHO-

OpPHEHTHUPOBAHHBIX 3aJ1a4 HGOGXOIII/IMO IIPUBECTH OAHHBIE O PasMEPHOCTIAX MoOJIeNen u




BpPEMEHAX pacyera (IIPOLECCOPHOTO BPEMEHH ), ISl IOHUMAaHUsI BO3MOXKHOCTH MacCOBOTO
BHEJIPEHUSL.
7. CymecTBeHHO€ 3aMe4aHHE K CIIUCKY JUTEpaTypbl — K HMCTOYHMKAM TaK OTHOCHUTHCS

HeJb3s — IJIe OITy OJIMKOBaHBI HEKOTOPBIE PabOTHI IIPOCTO HE HANIMCAHO, Harpumep — 4, 18,
23,32, 38, 39, 66, 68, 77, 79, 80, 81, 89, 94, 103, 106, 109.

8. Ectp oneuvatku — «7Takue moodenu nosgoium npogooums..., Ilopucmas 3aceinku

uzomponuas ..., ...», €CTb JXaproHu3Mbl — KCMAYUOHAPHOCMbIO «NOJIA» NOPUCMOCIIUY.

e e

OT3bIB Ha AUCCEPTALIUIO O(bHI.II/IaJIbHOI‘O OIIIIOHECHTAa, KaHJIuJaaTa (bPI3PIKO-MaTCMaTI/I‘-ICCKI/IX

¥

Hayk XapueHko Hukomnas AHaronbeBHYa, 3aBEpEHHBIM HAYAIBHUKOM YIIPABJICHUS MEPCOHAIOM

OO0

DAY «JAI'M». OT3BIB NOJIOKUTENBHBIA, CONEPIKUAT 3aMEYAHHUS:

1. Hecmotpss  Ha  mmpokxoe HCIOJIb30BaHUE YHCJIEHHOTO  MOJEJIMPOBAHHUS,
9KCIIEpHMEHTaIbHAsl 4acTh paboThl CBEICHA K BATMIAIMH IO JUTEPATypPHBIM IAHHBIM.
OtcyTcTBHE COOCTBEHHBIX JKCHEPUMEHTAIBHBIX MCCIEIOBAHUHA CHHIKAET CTENeHb
JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yIbTaTOB AUCCEPTALIMOHHON paboThI.

2. B o630ope noapoOHO onucaHO BIUSHUE U3ITYYESHHS, HO B IIPEICTABICHHON MOIEH TaHHOK
paboThI Nepen3TyueHUe B MOPUCTOM Cpesie U JIYYHCTHhIH Terio00MeH MEXly YacTHI[AMU
(daKTUYeCKH HE peaJn30BaHbI.

3. IlpexncraBneHHas pu3MKO-MaTeMaTHYeCKasi MOJAEIb IPH MEPEXo/Ie K APYTUM TOTUIUBHBIM
cocTaBaM ¢  AalbTEPHATUBHBIM «3€JIEHBIM TOILUIMBaM» TpeOyeT JIOMOJIHUTEIBLHOU
KaJIMOpPOBKH TIapaMeTpoOB M KOHCTAHT pEaKLHi, IOJyuYeHHEe KOTOPhIX TpeldyeT
CYILIECTBEHHOM 3KCIIEPUMEHTAILHOMN paboThL.

4. PaboTa COAEPHUT HECOTTACOBAHHOCTH B HyMEpallMH PHCYHKOB M TaOJIUIl, a TaKke
MeCTaMH TpoMO3AKHE (OPMYJIMPOBKH, 3aTPYAHSIONIME BOCHPUATHE MaTepHala.

Hekoroprle OuOmmorpaguyeckue CChUIKM HENOJHBIE, B YaCTHOCTH Ha 3apyOeXHbIe

JIMTEPATYpPHBIE UCTOYHUKH.
Ha aBropedepar muccepranmu HOCTYymusio 6 OT3BIBOB. Bce IMOCTYNMBIIHE OT3BIBBI

IMOJIOKUTEIBHEL. B NOCTYIHUBIIMX OT3bIBAX OTMEYACTCs AKTyaJIbHOCTH W HAay4YHass HOBHU3HA

AUCCEPTATHOHHOI'O HCCJIEAOBaHUS, MPAKTHYECKass 3HAYMMOCTH IMOJYYCHHBIX PE3YJIbTaTOB

paboThl.

QenepanbHOe aBTOHOMHOE YyupekaeHHe «lleHTpayibHBIi WHCTHTYT aBHAIMOHHOTO

MoTopocTpoenuss umenu [LV. bapanoBa». OT3bIB moAmucad: JOKTOP TEXHHYECKHX HAyK,

3aMECTHTENh TE€HEPAJbHOrO JUpPEKTOpa — JHPEKTOp HCCIEIOBATEIBCKOrO LEHTpa
«AspokocMuyeckue aABuratend U xummorosorus» ApedseB Koncrantun IOpreBud. OT361B

TI0JIOKUTEJIbHBIN, B OT3bIBE MIPpEACTaBJICHBI 3aMCYaHUs !




1. He mpUBEIEH NEepeUeHb THIIOB KATAIM3aTOPOB U YHUTAPHBIX TOIJIMB, Ul KOTOPHIX MOTYT
OBITH CIIpaBETUBBI PE3YJIbTAThI IUCCEPTALIMOHHOTO UCCIIEIOBAHHUS;

2. MaTeMaTHyeckas MoJenb B aBTopedepare mpeacTaBieHa HEAOCTAaTOYHO MOAPOOHO
(OTCYTCTBYIOT 3HAU€HHMsS HEKOTOPHIX KOY(P(DHUIMEHTOB, HE MPEICTABICHBI CXEMBbI
YHUCIICHHBIX METO/IOB, HE yKa3aHbl pacMpOBKUA HEKOTOPHIX BEIHYHH);

3. HEJOCTAaTOYHO BIMSHUS YJICJIEHO BIMSHUIO Jerpajlalliil KaTajau3aTopa 10 Mepe
yBenuueHuto Hapabotku XXP/IMT Ha HHTEHCUBHOCTD pa3/i0)KeHHUs TOILUIMBA,

4. B  aBropedepare  OTCYTCTByeT MmOAPOOHOE  COMOCTABIEHHE  PACYCTHBIX H

SKCIICPUMCHTAJIbHBIX pacnpeueneﬁuﬁ TEMIIEPATYP B KATAITUTHYCCKOM OI10Ke.

DenepalibHOE TOCYJIApCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUPENKIACHUE BBHICHIETO
oOpa3oBanusi «MOCKOBCKMH TOCY/IapCTBEHHBIH TEXHUYECKUH YHHUBEPCHTET T'PaXTAHCKOM
aBuauuu». OT3BIB TOMNHCAH: KaHAWAAT (H3UKO-MATEMATUYECKHX HAyK, JOLEHT Kadeapsl
¢usuku CrenmanoBa BameHTuHa AwHaTONbeBHA, H 3aBepeH: HadalbHUK YII. OT13bIB
IIOJIOKUTENBHBIN, B OT3BIBE IIPEJICTABIICHO 3aMEUYaHUe:

1. B aBropedepare ueTko HE yKazaHa MpaKkTHYECKas 3HAYUMOCTh paboThl. ClieyeT Jii TeKCT

Ha cTp. 5 pasznena «llpakTuueckas EHHOCTh Pe3yJbTaTOB pabOThI» paccMaTpUBaTh Kak

IMPAKTHYCCKYIO 3HAYUMOCTD pa6OTI>I.

AxnuonepHoe obmectBo «Hayuno-npousBojactBeHnoe oObenuHenue wuM. C.A.
JlaBouknHa». OT3BIB MOJNUCAH: KaHU/IAT TEXHUYECKUX HAyK, BEAYIIHH HHXEHEP-KOHCTPYKTOP
orzena «J/lBuraresbHbIE YCTAaHOBKH», M 3aBEPEH: 3aMECTHTENb T€HEPAIbHOTO JUPEKTOpa II0
nepcoHany v o6mum Borpocam. OT3bIB OJIOKUTEIBHBIH, B OT3bIBE IIPEICTABICHBI 3aMEUaHHUS:

1. M3 texcra aBTropedepaTta He Bcerja siBHO, O YeM HIET peub: WK O GpoHTE pa3jioKeHHs
TOIUIMBA, WK O POHTE MAKCHMAIILHOM TeMIIepaTypbl MEXIIOPOBOTO rasa, WK 0 (GpoHTe
MaKCHMaJIbHOM TeMIepaTypbl KaTaJIMTHYECKOTO MaKeTa.

2. OOpsicHEHHE CYIIECTBOBAHMS BBISBICHHOTO TIIPH BBITOJHEHHH paOOThI 3HAYCHUS
KPHUTHYECKOIO  MAacCOBOIO  pacxojia TOIUIMBA, TP  TPEBHILICHHH KOTOPOro
JOIOJIHUTEIBHOE TEIUIO HE YCIEBAeT IOIVIOMAThCS MOPHUCTOH CTPYKTYpOH 3aJaHHOM
IEOMETPHMY», TOIBKO YCHIECHHEM KOHBEKTHBHOIO TEIUIOOOMEHAa € HCTEKAIOIMMH
NOPOAYKTAMH Pa3JIOKEHUsI IpeACTaBiIseTcss HeyOeIMTenbHBIM, T.K HE YYHUTHIBAET,
HaIpUMep, TakuX (PaKkTopoB, KaK CKOPOCTb IMPOUCXOAAIINX XHMUYECKHX PpEaKImii,
IIOPHUCTOCTh 3aCHIIKM KaTaau3aTopa M OTHOIIEHMS MacChl Karajiu3aropa K Macce
IIOCTYTIAIOMIETO B PEAKTOP TOILIUBA.

3. Texcrt aBTOpedepaTa He COAEPIKUT OIIOK-CXEMBI IPOTPAMMHOTO 00eCIeYeHHS YUCIICHHOTO

MOJCIMPOBAHUS TEIUIOBOTO COCTOAHUA TCPMOKATATUTHICCKOTO )KPI[, 4TO HE MO3BOJISCT




00BEKTHBHO CYAUTH O TOM HaCKOJIBKO Ka4€CTBEHHO ITOAr0TOBJICHA KOMITBFOTEPHAA MOICIIb

JBUTATECIIA.

AKHHOHCpHOC 06IIICCTBO «Kopnopanna «TakTuueckoe PAaKE€THOE BOOPYIKECHHUEN. O13BIB

MOANHMCAH: KaHIUAAT (HU3UKO-MATEMATHYECKUX HAyK, CTapIidid Hay4YHbIH COTPYIHHK

Cunesectpos IlaBen Banepbesuy, u 3aBepen: cekperapb HTC. OT3BIB 10I0XKHUTENBHBIHA, B OT3BIBE

NPpEACTABIICHBI 3aMCYAHU:

L.

Bb110 GBI 0JIE3HO TOTIONHUTE 00CYIKIEHHE YyBCTBUTEIBHOCTH MOJIEH K KHHETHYECKUM
napamMeTpam TIeTepOreHHOW peakilMH, IMOCKOJIBKY B peabHBIX KATAIMTHYECKUX Cpeax

JAaHHBIC TapaMETPbI MOTYT BaAPbUPOBATHCA.

. B aBTOpedepare ynoMsiHyTO ONTHMAIBHOE 3HAYECHHE TIOPUCTOCTH, HO MEXAHU3M OITHCAH

KPaTKO — €ro MOXKHO ObLIO OBI pacKphITh MoIpoOHee.

. BiusiHue paguannorHoro TermooomMeHa 0603HaueHo B paMKax JINTepaTypHOro 0030pa, HO

B UTOTOBOHM MOJIEIH OH HE NpEeACTaBJICH; XKEJIAaTCIIbHO YTOYHUTL YCJIOBHUsA, ITIPA KOTOPBIX

9TUM MOXHO IpeHeOpeyb.

4. B aBTope(bepaTe HUMECTCs HE3HAYUTECIIBHOC KOJMYECCTBO ITYHKTYAITMOHHBIX omuboK U

CTUJIMCTUYECKHX HeTOYHOCTEH (C. 3, 4, 8, 9).

ABTOHOMHas HEKOMMEpUYCCKas 06pa30BaTeJIBHaH OpraHu3aiys BBICHICTO o6pa3013amm

«Haquo-TeXHonomqecmﬁ YHHUBECPCUTET <(CI/1pI/Iy'C)). O13BIB ITOANIMCAH: KAHAUAAT TEXHUYSCKHX

HayK, PyKOBOOHUTEIIb I'PYIIIIBI ((I/ICKYCCTBCHHLIﬁ HHTECJUICKT U MaTEMAaTHYCCKOC MOJCIIMPOBAHUE B

IIPOMBIITUIEHHOCTH», PYKOBOJUTEIIb ITPOIrPaAMMBbI MaruCTpaTypbl (<I/ICI(yCCTBCHHBﬁ;I HUHTCIUICKT U

MaTeMaTH4YCCKOEC MOJACIMPOBAHUE B ITPOMBIINIJICHHOCTH KoponeBa AHacracus HaBIIOBHa, H

3aBepeH: pyKoBoauTens rpynnbl 1mo pabore ¢ HIIP. OT13bB MONOXHUTEILHBIA, B OT3BIBE

peACTaB/ICHBI 3aMCYaHH A

1.

HeueTko oTpakeH BKJIaJ aBTOpa B NPOrpaMMHYIO PEAJIM3AlHI0 ONMCAHHON (H3HKO-
MaTEMaTHYECKOH MOZEIH, YTO MOXKHO OBLIO OBl OTPa3UTh B MPAKTHYECKOW 3HAYUMOCTH
paboTEL.

Hescno mnposoamiock 1M HMCCleOBaHHE B YacTH MOJETHPOBAHUS OJHOPOIHOCTH
IIOPUCTOCTH, B TOM 4YHCJIE IIPH HAJIMYUU 3a30pOB MEXTY OJIOKaMH KaTaIMTHYECKOTO
nakera. Pe3yabTaThl UMCIEHHBIX JKCIEPUMEHTOB INOKa3aHbl TOJBKO IS OJHOPOIHOMN
IIOPUCTON 3aCBIIKHU.

W3 aBTOpedepara HESIBHO KaK ONpeeNseTCs 3HAUeHHE TUIOIA/H IIOBEPXHOCTH MOPUCTON
3aChIIKA B YpPaBHEHMM 2, NpPH ITOM M3 MyOIMKAUH MOXHO CHeNaTh BBIBOJ, 4YTO

HCIOJIb3yEMOC B MOJCIIH JOITYIICHHUE O C(bepPI'-IHOCTI/I HETOYHO M MOJCJIb ITO3BOJISICT
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OIMCHIBATh TE€YEHHE B 3aCBIIKE M3 4YacTUI, (opMa KOTOPHIX MOXKET OTKJIOHSTHCS OT
uJIeabHOM chepsl.

B pabore He OTpaKeHO HCCIIENOBAaHME HAa CXOAUMOCTH PACUYETHOM CETKH, a TaKKe
OTCYTCTBYIOT JJaHHBIE O TUIIMYHBIX Iarax 1o BPEMEHH.

[TomyueHHBlE  aNIPOKCHMMPYIOIIME 3aBHCHMOCTH  TIPEACTABIECHBI  TOJBKO VIS
ONpeAeNeHHOro Habopa 3HaueHWH MOpuUcTOoCTH. [IpH 3TOM aBTOp HE yKa3bIBaeT, 4YTO
JIaHHbIE 3HAYECHUs] IIOPUCTOCTH SBJISIOTCS XapaKTEPHBIMH ISl ABUTATEIICH.

B aBTopedepare umeeTcs ps OmeYaToOK M HE COCTHIKOBOK. B 4aCTHOCTH, OTHECEHHOE K
HOPUCTOCTH 4YUCIIO PelfHONbJCa 3amMCaHO HEAKKypaTHO, NMPHU OIpEAeICHHH Yuclia

YomMmepcii He yKazaHo, 4TO UCIIOJIB3YETCsl B Ka4eCTBE XapaKTepHOTO pa3Mepa.

Axnuoneproe 06mecTBo «KoHcTpykTOpckoe 610p0 XUMHYECKOT0 MAUIMHOCTPOSHUS HMEHU

AM. HcaeBay. OT3pIB MOANHUCAH: TJIABHBIA CIEIMAIACT — HAdYaJIbHUK cekropa KapmaHoB

Anexceit IOprpeBuy, u 3aBepeH: yueHblid cexperapb HTC. OT3bIB NONOKHTENBHBIA, B OT3BIBE

COACPIKATCA 3aMCUaHUs:

1.

B aBropedepare He ckazaHO Ui KaKoro TOIUIMBA IIPOBOJMJIMCH PAcUeThl, KaKue
XHMHMUECKHUE PEAKI[UH MOETUPOBATHCh, HET CITMCKA UCIIOIb30BAHHBIX BEJIMYHMH U HE JUIs
BCEX BEJIMYUH €CTh ONUCAHUE B TEKCTE, HEJOCTATOYHO MOAPOOHBIE ONHCAHUS PHCYHKOB.
Bce 3710 3aTpyHsIeT MOHUMaHKe U3JI0)KEHHOTO B aBTOpedepare.

PaccmarpuBaemast Moenb GUIBTPAHOHHOTO TOPEHHS HE YUUTHIBACT MIEPEXO0/1 TOILIMBA
U3 OKUIKOTO COCTOSHHMS B ra3000pa3sHOe ¥ B3aUMOJCHCTBHE JKUAKOM (asel C
KaTajau3aTopoM, IIpU 3TOM B paszzene 3.1 paccMarpuBaeTcs 3aja4ya 0 HECTAHOHAPHOM

(I)I/IJIBTpaHI/IOHHOM TOPEHHH JKHJIKOTO MOHOTOIIIMBA.

Bpibop o¢HIHaNBHBIX ONNOHEHTOB W BeIylledl OpraHu3aid OOOCHOBBIBAETCS HX

KOMIICTCHTHOCTBIO B OTpacjd HayK, K KOTOpOﬁ OTHOCHUTCS JUCCCPTATUOHHAA pa60Ta

I.IBIpCHIIOp)KHeBa SpIIBHPI Cepr €CBHYa, 4TO IMOATBECPIKIAACTCS HATUMIUEM Y HUX MHOIOYHUCICHHBIX

HY6JII/IKaIII/If;I I10 TEME JUCCEPTAllUX B PEHECH3UPYEMBIX U3JaHUAX 3a ITOCIICHHE 5 nmer.

ﬂHCCﬁpTaHI/IOHHBIﬁ COBET OTMEYAET, YTO HA OCHOBAHWH BBINNOJIHECHHBIX JIMYHO COUCKATECIIEM

HUCCJIEIOBAHUM :

Ilonyuenvr ¢hazoevie nopmpemvi hponma MaKCHMAIBHOW TEMIIEpaTypbl B Kamepe
CTOpaHusl TEPMOKATATUTUYECKOTO JKH/IKOCTHOTO PAKETHOTO JBUTATEIISI MAJIOM TATH JUIS

Pa3JINYHBIX YCIOBUH pabOTHI ABUraTelIs.

Chopmuposanvl kapmelr puHanbHLIX NONOJCEHU (PPOHMA B 3aBHCHMOCTH OT YHCIIA

PeifHoub/ica 1 HaYaIbHOM TEMIEpaTyphl KATATATHYECKOTO TaKeTa.
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e [lonyuenvl  annpoxcumupyiowue  3a6UCUMOCMU, OIUCHIBAIOUIME CBA3b  MEXK/IY
napameTpamMu paboThl IBUTaTElIsl, TAKHMH KaK MacCOBBIN pacXojl, UKJIOrpaMMa o jauu
TOIUINBA, HAYaJIbHas TEMIIEPATYPa KaTATHTUYECKOTO MTAKETa, 8 TAKIKE KOHCTPYKTHBHBIMH
XapaKkTEPUCTHKAMH U (PUHATIBHBIM TOJIOKEHHEM (pOHTa.

e [Ipeonodicena KOMWIEKCHAS MemMOOUKA HYUCICHHOTO MOJICIHPOBAHKS TEIJIOBOTO
cocTostHus TepMokaTanmuTuaeckoro JKPJIMT.

IlpakTnyeckas 3Ha4YUMOCTh padoThl O0YCIIOBIEHA BO3MOJKHOCTBIO IPHMEHEHHS
PE3yJILTATOB MOJICIIMPOBAHMUS IJIsI CO3/IaHMSI TEIJIOBBIX M AMHAMUYECKUX MOJIEINICH IBUTATEIbHBIX
YyCTaHOBOK, OLIEHKH HaJI)KHOCTH KaTalu3aTopa, noadopa napaMeTpoB KaTaIHTHYECKUX MTaKEeTOB,
a TaKk)Ke IIPOrHO3UPOBAHMUS IIOBEICHUS (PPOHTA Pa3IOKEHHUS TOILIMBA B YCIOBHSAX BAPbHPOBAHHS
PEXKHUMOB PabOThI JBUraTelsi. OTO B CBOKO OYEPE/Ib MTO3BOJIMUT MOBBICHTh YPOBEHD HAIEKHOCTH H
ONTHMH3UPOBATh pazpabaThbIBaEMble U3/E/IHsl, CHU3HTh 00BEM HATYPHBIX HCIBITAHUN U YCKOPUTH
IUKJI pa3pabOTKU HOBBIX CHCTEM.

JlocToBepHOCTH ¥ 000CHOBAaHHOCTH IIPUMEHSEMBIX MaTeMaTHYECKUX MOJIeIeit 06ycoBieHa
MCIIOJIb30BaHHEM (YHIAMEHTAIbHBIX IPUHIAIIOB MaTEMaTHYECKOTO MOJIETHPOBAHHIS MEXaHHKH
CIUIOIITHOM CpeJIbl.

JInuHblii BKJIaA 3aKIIOYAaETCS B TOM, YTO B COOTBETCTBHE C MLEIAMH M 3a]a4aMH,
chopMyTMpOBaHHBIMH HAyYHBIM pYKOBOIMTENEM, COUCKATeleM MpoBeleHa IopaboTka
MaTreMaTHYeCKOW MOJEIH U METOJa MOJEIMPOBAHUS (DUIBTPAIIMOHHOTO TOPEHHUs] B MOPUCTOM
3achINKe, 001anaroniell He0THOPOJHOCTHIO IIOPUCTOCTH BOJIb OCH KaMEPhl CTOPAHUS J{BHIATE]IS.
Meron peanm3oBan B (GoOpME IIPOrpaMMHOTO  MOMYJIS, YYHTHIBAIOLIETO  I[IPOIIECCHI
TEIJIOMACCONEPEHOCa B  CONPSDKEHHOW IIOCTaHOBKE. ABTOPOM, COBMECTHO C HAay4YHBIM
PYKOBOJHTENEM, pazpabortana METOIHKA KOMIIbIOTEPHOTO MOJIEIIUPOBAHHUS
tepmokaranmuTudeckoro JKPJIMT xax na 6aze mmatrdopmer OpenFOAM, Tak u B makere
nporpamM JIOI'OC. ABTopoM npoBejieHa CepHsi YHCICHHBIX SKCIIEPHMEHTOB 110 MCCIIEI0BAHUIO
(UIBTPallMOHHOTO TOPeHHs B KaMepe CrOpaHust pAaKeTHOrO JIBUIaTeNsd, BBISBJICHEI
3aKOHOMEPHOCTH pab04MX MapamMeTpoB U chOPMYITHPOBAHBI PEKOMEH/IAIMH 110 IPOEKTHPOBAHHUIO
tepMmokatanutuyeckux KPJIMT.

B xo/e 3amuThI AuccePTAMH KPHTHYECKUX 3aMeYaHUil BHICKA3aHO He ObLIO.

Comckarens Ipipengopixue O.C. oTBeTHN OOCTOATENBHO W aApPryMEHTHPOBAHO Ha
3aJlaBa€Mbl€ EMY B XOJI€ 3aCEJaHUsl BONIPOCHIL.

Jlucceprannonnas pabota L{piperopxuena D.C. MOTHOCTHIO yAOBIETBOPSIET MyHKTaM 9-14
«ITonoxkeHHs O TPUCYKIEHAM YUCHBIX CTEIEHEW», YTBEPHKIEHHOTO IOCTAHOBJIEHHEM
IlpaButensctBa PO Ne42 ot 24 centsops 2013 roma «O mopsijike NPUCYKIACHUS YYEHBIX

CTEIEHEH», peIcTaBIgeT co00H 3aKOHUCHHYIO HAayYHO-KBATH(PHUKAIMOHHYIO paboTy, B KOTOPOi




aBTOPOM ITPOBEJICHBI MCCIIE/IOBAHUS aKTyalbHBIX 33/1a4 MO/ICJIHPOBaHHsA paboyMX IPOLECCOB B
KaMepe CropaHust TEPMOKATAIHTHYCCKUX JKUAKOCTHBIX PAKETHBIX JBHIaTeleH MaJOi TATH.

Ha 3acemanuu 26 nexadbps 2025 roga (mporokoi 3aceaanus Ne 13) nuccepraliiOHHBINH COBET
MPUHSUT peltieHure npucyauTh LpipennopxueBy Dpaduu CepreeBudy y4eHYIO CTENEHb KaHAUAaTa
(GU3MKO-MaTEMATHYECHX HaYK.

I[Tpu MpoBeIeHUH TaifHHOro roJI0COBAHMS JUCCEPTAIMOHHBIN COBET B KOJMuecTBe 13 yeroBex,
W3 HUX 5 JIOKTOpOB Hayk no cnenuansHoctd 1.1.9. «Mexanuka KHIKOCTH, ra3a ¥ ILIa3Mbl»,
y4acTBOBAaBIIMX B 3aceJaHWW B 3acefaHuu; U3 18 denoBeK, BXOAAIIMX B COCTAaB COBETA,

IIPOT0JIOCOBANH: 3a — 13 yenoBek, NpoTuB — () yeoBek, HeJleHCTBUTENbHBIX OrosieTeneii — 0.

IIpopekrop mo Hay4dHO pa6o:t§§ 57, ’ /V
JIOLEHT 4 Y &V MBanos Aujpeii Biagumuposuy

IIpencenaTens auccepranuo
coserta 24.2.327.08,
JIOKTOP (pH3MKO-MaTEMATHYECKUX

npogeccop

/LO'(/ : Kpacunsaukos IlaBen CepreeBuy

VYyeHplif ceKxpeTaph JIUCCEPTAllMOHHOTO

/ DD p// el
coseta 24.2.327.08, /{LW 142 | Twumacnios Bramumup IOphenuy

JIOKTOP (pHU3MKO-MaTeMaTUYECKUX HayK,
CTapIIHi HAy4HbI COTPY IHUK

26 nexabps 2025 r.
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