CBEJIEHUS O PE3YJIbTATAX ITYBJIMYHOM 3AILMTHI

JAucceprannoHublii coBet: 24.2.327.08

Conckarennb: Criocobun Annpeii BuranbeBuu

Tema auccepranuu: «YHucnenHoe MO/IeJIMpOBaHUE oOTexkaHus Ten
CBEPX3BYKOBBIMHU MIOTOKaMHU C TBEPBIMU YaCTULIAMUY.

CneunanabHocth: 1.1.9. — Mexannka )XHIKOCTH, ra3a U IU1a3Mbl

Pemienne quccepTalHOHHOIO COBETA MO Pe3yJibTATaM 3alHUThI:

Ha 3acenanuu 17 mapra 2023 roga, mporokoa Ne 1, auccepTallMOHHBIM COBET
NpHUIIEN K BBIBOAY O TOM, YTO JUCCEpTALHsl MOJHOCTHIO yIOBIETBOPSET MyHKTaM
9-14 «Ilonoxenus O TPUCYKIEHUU YUYEHBIX CTEMeHeH», YTBEPKICHHOIO
nocraHoByieHueM IlpaButensctBa P® Ne 842 ot 24 centsiops 2013 roga «O
NOpS/IKE TPUCYKIEHUS YYEHBIX CTeNeHei», W MPHUHS pelleHHe MPHUCYIUThH
Cnocobuny Amnnpero BuranbeBuuy ydYeHyr0 CTeleHb JOKTOpa (PH3UKO-

MAaTeMAaTU4YCCKUX HAYK.

IIpucyrersoBanu: Kpacunbaukos [1.C. — mpedcedamens, ['mpacnos B.HO. —
YueHwvlil cexpemapb, a TakxKe wieHvl ouccepmayuontozo coeema: Xonaoctoa O.B.,
bapaun b.C., bumaes A.M., Konecuuk C.A., Kocenxko U.U., Korensunkos B.A.,
Huxuryenko FO.A., PeBusnukoB [1.JI., Ps6oB ILE., ®opmanes B.®., Uepenanon

B.B., Illamonun M.B.

Hpence,uaTenL AUCCEPTAIUOHHOT'O

coBeta 24.2.327.08,
JOKTOp PU3UKO-MaTeMaTHYECKUX HaYK, KpacunbHuKoB
npodeccop : [TaBen CepreeBuu

VY4eHblil cekpeTapb AUCCEPTALIMOHHOTO
coBeta 24.2.327.08,
JOKTOp (PU3UKO-MaTeMaTUYECKHX HAayK




3AKJIFOYEHUE JIUCCEPTALIMOHHOI'O COBETA 24.2.327.08,
CO3JIAHHOI'O HA BA3E ®EJIEPAJILHOI'O T'OCYJIAPCTBEHHOI'O
BIOJDKETHOI'O OBPA30OBATEJILHOI'O YUPEXXJIEHW S BBICILIET'O
OBPA3BOBAHNS «MOCKOBCKHI ABUAITMOHHBIM MIHCTUTY T
(HALIMOHAJIbHBIN UCCJIEJJOBATEJIbCKW YHUBEPCUTET)»
MUHUCTEPCTBA HAYKH U BBICIIIEI'O OBPA3OBAHIS POCCHUMCKOM
®EJIEPALIMU, 10 JUCCEPTALIMM HA COUCKAHUE YYEHOM CTEIEHU
JIOKTOPA HAVK

ATTECTAlUOHHOC IE€JI0 No

pellleHre auccepTanuoHHoro copeta ot 17 mapra 2023 r. Ne |

O npucyxnenun CrnocobuHy Awnzapeto BurtanbeBuuy, TrpakJaHUHY
Poccuiickoit ®enepanny, y4eHOW CTeNeHHM JAOKTOpa (PU3UKO-MATEMATHYECKUX

HayK.

JHuccepranus «YHucneHHoe MOIeJTHpOBaHUE o0TeKaHus TeN
CBEPX3BYKOBBIMH MIOTOKaMH C TBEPIBIMH YaCTULIAMU» TO crieruanbHocTy 1.1.9. —
«MexaHHKa JKHIKOCTH, ra3a M IUIa3Mbl» MNpuHsATa K 3aummre 15.12.2022 r.,
npotokon Ne 6, nucceprallMoHHBIM coBeToM 24.2.327.08, coznaHHbIM Ha 0Oase
benepanbHOro rocyJapCTBEHHOTO OO/PKETHOTO 00pa30BaTEIbHOIO YUYPEKICHHS
BBICIIIETO 00pa3oBaHuss «MOCKOBCKHIH aBUALIMOHHBIM MHCTUTYT (HALlMOHAJIbHbIN
UCClIeIOBaTeIbCKUM  YHUBEpCUTET)», MHUHUCTEpCTBA HAyKM U BBICIIETO
obOpa3oBanuss Poccuiickori ®enepanumn, 125993, Mocksa, A-80, I'CII-3,
Bonokonamckoe mocce, 1.4, npukaz MunHobpHayku P® o co3ganuu cosera —
Ne 1192/HK ot 12.10.2022.

Couckarenp Crnocobun Amnapedi ButanbeBuu, 9 centsiops 1981 ropa
POXICHHS.

B 2004 romy cowuckaresib OKOHYWJI TOCyAapCTBEHHOE 00pa3oBaTelibHOE
yupexxJieHre  BbICIIero  mnpodeccHoHambHOro  oOpa3oBaHMsi ~ MOCKOBCKUM
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aBUALMOHHBIA HMHCTUTYT (TOCYJapCTBEHHBIH TEXHUYECKUHA YHUBEPCUTET) TIO
cneuquanbHocTd «llpukiagHas MaTeMaTHKa» C NPUCYXKIEHHEM KBajdu(UKalUH
«Maremaruk-unxenep» (aumiom ¢ oranuuem BCA 0136731 ot 02.02.2004 r.).

Juccepraumio Ha COMCKaHME YYEHOM CTerneHu KaHaujaara (U3MKo-
MareMaThieckux Hayk no cneuuaibHocTd 01.02.05 — «MexaHuka KUIKOCTH, ra3a
U IUIa3Mbl» Ha TeMy «UYHClIeHHOe MOJelUpOBaHUE TEIJIOBOTO U 3PO3UOHHOTO
BO3/ICEHCTBUS CBEPX3BYKOBOIO 3allbUIGHHOTO TMOTOKa Ha oOTekaeMoe Teso»
couckaresnb 3amuTwi B 2008 roxy B AUCCepTAllMOHHOM COBETE, CO3/IaHHOM Ha
Oaze rocyJ1apCTBEHHOT'O 0o0pa3oBaTeIbHOrO yUpeKIEHUs BBICIIIETO
npogecCHOHaNbHOIO  00pa3oBaHuss MOCKOBCKHM  aBHAILIMOHHBIM ~ HWHCTUTYT
(rocymapcTBeHHBbIN TexHUYeckuit yHuBepcuteT), (muruiom JIKH 074335 ot
23.01.2009 r.) mo 3aBepuieHMH OOy4YeHHs B OYHOW acmHpaHType Ha Oaze
rocy1apCTBEHHOIO 00pa30BaTeNIbHOIO YUPEXKACHUSI BhICILIEro MPo(hecCHOHAIbHOIO
oOpazoBaHMsi MOCKOBCKHIM  aBMAllMOHHBIA  WHCTUTYT  (roCyaapCTBEHHbIH
TEXHUYECKUI YHUBEPCHUTET).

B Hacrosmee Bpems Cnocobun A.B. pabGortaer crapimiuMm Hay4YHbIM
COTPYIHUKOM Hay4YHO-UCCIIEJ0OBATEIbCKOTO oTnena Kageapsl 806
«BprauciurenbHas ~— MaTeMaTMka M IIPOrpaMMUpOBaHMe»  (eepanbHOro
roCyJIJapCTBEHHOIO  OIOJKETHOro 00pa3oBaTeNbHOIO  YUPEXKACHUS  BBICIIErO
obpazoBaHMs  «MOCKOBCKMI  aBHAUMOHHBIH  MHCTUTYT  (HALMOHATHHBIN
UCCIIeI0BATEIbCKUM YHUBEPCUTET ).

Hucceprauus BeinosiHeHa Ha kadenpe 806 «BururcautenbHas MaTeMaTHKa
1 nporpammupoBaHue» Mucturyta Ne 8 «KommnbroTepHble HaAyKH W TPUKJIAIHAS
MaTeMaTuKa» (eaepanbHOro rocyJapcTBEHHOTO OOHKETHOrO 00pa3oBaTEbHOTO
yupexaeHus BeiclIero obOpa3oBaHUsi «MOCKOBCKHI aBHAIIMOHHBIA WHCTHUTYT
(HaLMOHAJIBHBIN UCCIIEIOBATENbCKUN YHUBEPCUTET ).

Hay4nbiii koHcyabTaHT — PeBu3HukoB /Imutpuii JleonHnaoBu4, J0KTOp
(Gu3MKO-MaTeMaTH4eCKUX Hayk, mpodeccop, mnpodeccop kadeapsr 806
«BpraucnurTenbHass MareMatdka W nporpammupoBaHue» HMuctuTyra Ne 8
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«KoMmbloTepHblE ~ HAayKW W TpUKIagHas  MaTeMaTHka»  (eaepanbHOro
rOCyIapCTBEHHOTO  OFOJKETHOro  00pa3oBaTENIbHOTO  YyUPEXKAEHMSI  BBICLIETO
obpa3oBanus  «MOCKOBCKMI  QBHALMOHHBIA ~ MHCTMTYT  (HALMOHANbHBIH

HCCIIEI0BATEIbCKUI YHUBEPCUTET)».

Od¢uunanbHbie ONMOHEHTHI:

|. Hupkynos KOpwuii MuxaiisioBu4, rpaxnanud Poccuiickoii ®enepaiuuy,
JOKTOp  (PM3MKO-MaTeMaTHUeCKux Hayk, mpodeccop, mpodeccop Kadenpsl
[1na3Mora3oflMHaMHUKH M TEIUIOTEXHUKH (eAepaibHOro rocyaapCTBEeHHOIO
GIO/DKETHOTO ~ 00pa30BaTENbHOIO  YUPEKASHHs  BbICLIEro  0Opa3oBaHUs
«bantuiickuil rocynapctBeHHbiii Texuuueckuit yHuBepcuteT «BOEHMEX» uwm.
J1.®@. Ycrunosay, r. Cankr-IletepOypr.

2. MaxomoB Makcum AJjieKcaHapoBuy, rpaxaanuH Poccuiickoit Denepanuy,
JIOKTOp (DM3UKO-MaTeMaTHuecKuX Hayk, mpodeccop PAH, rnaBHbIid Hay4HbIH
COTPYIHMK JlabopaTopuu TepMmorazoanHamMuku PeepabHOro rocyiapCTBEHHOIO
GromKeTHOrO  yupexaenus Hayku «HWucruryr  terodusukn  um.  C. C.
Kyrarenagze Cubupckoro otaenenus Poccuiickod akanemMuu Hayk», T.
HoBocubupck.

3. HoBukoB Amnapeii BaaepbeBnu, rpaxnaanuH Poccuiickoii @enepauu,
JOKTOp (U3MKO-MaTeMaTHYeCKUX Hayk, HadanbHUK oTaema Ne2 B HHO-8
denepalibHOrO ABTOHOMHOI'O yUpeKICHHUS «lleHTpanbpHbIA
adpOruApoAuHaMHuUeckuii uHCTUTYT uMeHn npodeccopa H.E. JKykosckoroy, r.
XykoBckuit, MockoBckast 001acTb.

Bce onmoHeHThI AaJIv MOJO0XKUATEIBHOE 3aKJII0OYEHUE O JUCCEPTALUU.

Benymasi opranusanus — ®DejepaibHoe TocyJIapCTBEHHOE OOKETHOE
yupesxaenue Hayku OObeIMHEeHHbBIH HHCTUTYT BBICOKMX Temmeparyp Poccuiickon
akagemun Hayk (OUBT PAH) (125412, Poccus, r. MockBa, yi1. Mbkopekas, 1.13,
cTp.2) MpeicTaBUiIa MOJIOKHTENbHbIA OT3bIB. OT3bIB MOJANMCAH: 3aBEAYIOLIUIT
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naboparopun Ne® (huzruecKoro MoJAeIUPOBaHUS ABYX(a3HbIX TEUEHHH, TOKTOP
(pU3MKO-MaTeMaTHYECKUX Hayk, uieH-koppecrnionaeHT PAH Bapakcun AIO,,
3aBepeH: 3amecTuTenb aupekropa Meanosa H.H. u yTBepxa€H: 3amMeCTHUTENb
JMpEKTOpa MO Hay4YHOH paboTe, JOKTOp (PU3MKO-MaTeMaTHYECKUX HayK ['aBpuKoB
A.B.

B or3biBe Beayllel opraHusaiuu ykasaHo, 4to aucceprauusi Crocobuna
Augpes  ButanseBuua  «YucieHHoe — MoOJeIMpoBaHHWE ~— OOTEKaHUs  Tell
CBEPX3BYKOBBIMHM MOTOKaMH C TBEPABIMH YacTULAMKU» 00JaJaeT BHYTPEHHHM
EMHCTBOM M SBJISETCS 3aBEPIIEHHOW Hay4YHO-HCCIIeOBATEeIbCKONW paboToM,
KOTOpasi MMeeT Ba)KHOE HayuyHOe M MpakTHueckoe 3HaueHue. COBOKYIHOCTb
HAYYHBIX TOJIOXKEHHH B 00JacTM HCCIIEeOBaHMS  3albUIEHHBIX  IIOTOKOB,
MOJyYEeHHBIX B JUCCEPTALMU TOCPEACTBOM pa3pabOTaHHBIX OPUTHMHAIIBHBIX
MaTeMaTUYeCKUX MoJIee, MOXHO KBaIMU(UUUPOBATh KaK KpPYIHOE Hay4HOE
nocTwkenre. Tema  guccepTallid  COOTBETCTBYeT — IMACHOPTY  yKa3aHHOU
crenuanbHocTH 1.1.9. — MexaHuka JXMIKOCTH, raza u miasmel. [lo HaydyHOMy
YPOBHIO IOJYYEHHBIX pE3yJbTaTOB, CBOEMY COJAEPXKAHUIO M O(OPMICHHIO
naMccepraiMonHass pabora «YucieHHoe MonenupoBaHME ~OOTEKaHUs  Tell
CBEPX3BYKOBBIMH TMOTOKaMHU C TBEPABIMU YacCTHLAMH» YIOBIIETBOPSET BCEM
tpeboBanusiM BAK P®, npenbsBiasieMbIM K JOKTOPCKHMM JUCCEpPTALUsIM, B TOM
gucie 1. 9-14  «llomoxeHHss O TNPUCYKIACHHUM YYEHBIX CTEIEHEW»,
yTBepXKIeHHOro mnoctaHoBienueM [lpaBurensctBa Poccuiickoit ®enepauuu ot
24 centsiops 2013 . Ne®42, a eé aBrop Cnocobun Asupel BuranbeBuy
3aCJIy)KUBAeT TMPUCYXKACHUs yYEHOU CTerneHH JOKTopa (U3MKO-MaTeMaTHYECKUX
HayK 1o crienuanbHocTH 1.1.9. — MexaHuka ®UAKOCTH, ra3a U IJIa3Mbl.

Juccepranus Crioco6ura A.B. ¥ 0T3bIB Ha He€ OOCYXJIalUChb M ObLIH
000peHbl Ha 3aceqaHWM HaydyHoro cemuHapa nadoparopuun Ne® OMBT PAH
(mpotokoa Nel ot 06.02.2023 r.). bbUTIO OTMEUEHO COOTBETCTBUE PAOOTHI YPOBHIO
TOKTOPCKOW IHCCepTaliy, a TeMbl padoThl — NpoUI0 BeAyLlell OpraHu3aluy.

Jluccepranus peKOMeH1I0BaHa K 3allluTe.



OT3bIB Beaylei OpraHu3aluu COIEPXKUT CIIEYIOIIHNE 3aMeYaAHHUS:

1. Jlns onpeseneHusi KPYIMHOCTH (MHEPLUHOHHOCTH) YacTHUIl aBTOP KCMOJb3yeT
Takhe CJIOBOCOYETAHHUS «YACTHIbI MEJKOAUCIEPCHON IIPUMECH», «YaCTHLIbI
CpeIHEro  pasMepa»,  «KpPYMHOJMCIEPCHble  4YacTullbl».  [loHSATHO,  4TO
MHEPLMOHHOCTh YacTHI[ ONpPEEISIeTCsl He TOJIBKO MX pa3MepoM (IMaMeTpoM) M
IJIOTHOCTBIO, A TAKKe CKOPOCTHIO HAbETaroIIero MoToka U pa3MepoM (IMaMeTpoM)
o6TekaeMoro Tena. I1o3ToMy Ui OnpejiesieHuss HHEPLUOHHOCTH 4acTull yaoOHee
MCIIONB30BaTh Oe3pasMepHblid Kputepuil — uuciao CToKca, BKIKOYAIOMIMA BCe
yIOMSIHYThIE ITapaMeTpbl ABYX(pa3HOro MOTOKa.

2. JleneHue pPEXUMOB Ha «CTOJKHOBUTEIbHBIE» U «OECCTOJIKHOBUTEIbHBIE»
YZI00HO TNPOM3BOAMTH C HCIOJIb30BaHHEM CTOJNKHOBHTeNbHOro uucna Crokca
(OTHOILIEHHE BpPEMEHHW JWHAMHMUYECKOW pejaKcallid 4YacTHIbl K XapaKTepHOMY
BpEMEHH MEXJY CTOJKHOBEHHSMH), METOJOJIOTHsS HCIOJIb30BaHUsl KOTOPOro
XOpOIIIO pa3BUTa B TCOPUH BYX(a3HBIX TOTOKOB.

3. [lpu pacuéTe CTOJKHOBEHHMH 4YacTUL B JUCCEPTALIMUA HCIIOJIb3YIOTCH
pas3auuHble BEJIUYMHBI KOd(PQHUIHeHTa BOCCTaHOBICHUsS cKkopocTu ex=1 (c. 103),
en=0,9 (c. 86, c. 89, c. 92, c. 135, c. 140), ex=0,5 (c. 101, c. 102), ex=0,17 (c. 158,
c. 168). Takoii 6ombI0H pa30poc OAHON U3 BaXKHEHIINX XapaKTepUCTUK ITpolecca
CTOJIKHOBEHHSI TpeOyeT HEKOTOPOTO MOSCHEHHS.

4. B nuccepraimu oTCyTCTBYeT paszaen «OCHOBHbIE YCIOBHbIE O0O3HAYEHUSY.
DTO OCJIOKHSAET BOCIMPUITHE MaTepuasa U NPUBOAUT K MCIIOJL30BaHUIO Pa3HBIX
0003HaYeHHUH JJIsi OIHUX U TeX XKe BEJINYHH.

5. Bo Bcex BBIBOJAX B 3aKJIIOYEHHH OTCYTCTBYIOT KaKHe-JIMOO 4HCIIOBbIE
3HAYEHUS, YTO «CMa3bIBaeT» KOHKPETHKY MOJYUYEHHBIX PE3yIbTaTOB.

6. Xopoio ObUIO0 ObI MPOBECTH YHMCICHHOE MOJEIMPOBAHME HE TOJIBKO JUIs
YCIOBUN HMEIOIIMXCS OKCIEPUMEHTOB, HO M TOBapbMpOBaTh OCHOBHBIMU
napaMeTpaMi C LeJbIO MOJy4YeHHs] HOBBIX MHTEPECHBIX pe3ylbTaToB (CKa3aHHOEe

OTHOCHTCSI, IPEXKIE BCETro, K riaase 4).



7. Bocrpusitue TOJYYEHHBIX pe3yJbTaTOB M HX aHAJIU3  OCJIOXKHEH
UCIIOJIb30BAaHMUEM JIMCCEPTAHTOM MallbIX 3HAa4eHUH aOCOJIOTHOIO BpEMEHH
(Hampumep, 1,156-10° ¢), 3a xoTOpoe YacTHIA 3aTOPMO3MIACH B YAAapHOM CIIOE,
OTpa3uiiach OT TOBEPXHOCTH, ABHUrajach B OOpaTHOM HalpaBJICHHWH, BbINLIA 32
npenesbl  yAapHOTO CJOs, 3aTOPMO3WJIach, pa3BEpHYJach, BHOBb JIOCTHIJIA
MOBEPXHOCTH U T.JA. [Tone3Ho OblI0 Obl MPUBECTU HEKOTOPYIO CXEMY JBHIKCHHS
YaCTHIIBl C yKa3aHHUEM XapaKTEPHbIX yYacTKOB €€ TpaeKTOPHMU M HCI0JIb30BaTh

OTHOCHUTECJIbBHOE BPEMS IPU aHAJIN3EC €€ IBUKECHHUS.

Cowuckarenb uMeeT 25 omyOJIMKOBaHHBIX HAyYHBIX paboOT B PELICH3UPYEMBIX
W31aHusAX, pekoMeHgoBanubix [lepeunem BAK npu MunoGpuaykn Poccun nn6o
BKJIIOYEHHBIX B MEXIyHapoaHble pedeparuBHbie 6a3bl qanHbx Web Of Science u
Scopus, 47 nyOnukaiuii B COOpHHKAxX TPYAOB TEMAaTHUECKMX KOH(EpEeHIHH,
(bOpyMOB 1 CEMHHAPOB, 3apeTrUCTPUPOBaHBI 2 porpammsl st DBM.

B guccepranuu  OTCYTCTBYIOT — HEIOCTOBEpHBIE  CBeleHHs 00
onyOIMKOBAaHHBIX COMCKATeJIeM yUYeHO! cTeneHH paboTax.

Haubosee 3HaunMble Hay4Hble paboThl COMCKATENs 10 TeMe JMCCEPTALIMH:

1. Cnocobun A. B. DbecceTouHblii alroputM pacueTa B3aUMOJIECHCTBUS
KPYIHBIX YaCTHI[ C yJApHBIM CIIOEM B CBEPX3BYKOBBIX I'€TEPOre€HHBIX MOTOKax //
KoMmmbroTepHble ucciaenoBanus U mozaeauposanue. — 2022, — T. 14, Ne 5. — C.
1007-1027. (nepeuens BAK P®, Web of Science).

2. Cnocooun A.B. Pacuer B3aUMOJEHCTBUS  KPYIHBIX YacTHI[ CO
CBEPX3BYKOBBIM yJIApHBIM CIIOEM C HCIOJb30BaHHEM OeCcCeTOYHOro ajaroputMa //
Tpynst MAU. — 2022. — Ne 125. — 36 c. (nepeuens BAK P®).

3. Cnocobun A.B. PacnapaiieniBaHve BbIYMCICHUH Ha TIpadUYecKuX
mpolieccopax B 3ajadye MOJETMPOBAHUS Ta30[JMHAMUYECKOrO B3aMMOIEHUCTBUS
YaCTHUIIBI CO CBEPX3BYKOBBIM YIapHbIM ciioeM // TeroBble MpoLECcChl B TEXHHUKE.

—2022. —T. 14, Ne 6. — C. 276-288. (nepeuetr BAK P®).



4. Cnocooun A.B. Meton CcKONb3SAUMX aNalTUBHBIX [E€KAPTOBBIX CETOK
pacueTa Tra3oJMHAMHYECKOrO B3aMMOJCWCTBUS YaCTHIl C YAApHBIM CJIOEM B
cBepx3ByKoBOM notoke // Terosle npoueccel B TexHuke. — 2022, — T. 14, Ne
4. — C. 178-185. (nepeuens BAK P®).

5. Cnocobun A. B. becceTouHbIH alropuT™M pacyéTa CBEpX3BYKOBBIX TEUEHUH
BSI3KOTO TeruionpoBoaHoro raza // Tpyast MAU. — 2021. — Ne 121. — 25 c.
(nepeuernr BAK P®).

6. Sposobin A. V., Reviznikov D. L. Impact of High Inertia Particles on the
Shock Layer and Heat Transfer in a Heterogeneous Supersonic Flow around a
Blunt Body // Fluids. — 2021. — Vol. 6, No. 11. — no. 406. (Scopus).

7. Cnocobun A. B. becceTouHblil anroOpuT™M pacuyéra CBEpX3BYKOBBIX TE€UEHUMN
HeBsi3koro raza // Tpynet MAU. — 2021. — Ne 119. — 22 c. (nepeuens BAK P®).

8. Pesuznuxos /]. JI., Cnocobun A. B., Hearnoe H. D. CpaBHUTEIbHBIA aHAIU3
pacueTHBIX M OSKCIEPUMEHTAIBHBIX JTaHHBIX 00 OCHHJUIUPYIOLIEM TEUYeHHUH,
MHYyLUPOBAaHHOM TIa30/IMHAMUYECKHM B3aUMOJAEWCTBUEM YaCTULbI C YJapHbIM
cioeM // Ternogusuka Beicokux temmnepatryp. — 2020. — T. 58, Ne 6. — C. 901-
908. (nepeuenr BAK P®, Web of Science, Scopus).

9. Cnocobun A. B., Pesusnuxos JI.JI, Heanos H.D., Kpiokos H. A.
KonebGanus naBneHus v TEIIOBOrO MOTOKA, MHIYLMPOBAHHbIE Ia30/IMHAMUYECKUM
B3aUMO/IEICTBUEM BBICOKOMHEPIIMOHHON YacTHUIIbI ¢ ylapHbIM cioeM // U3BecTus
By30B. ABuanunonHas Texuuka. — 2020. — Ne 4, — C. 108-115. (Scopus).

10.Reviznikov D. L., Sposobin A. V., Ivanov I E. Oscillatory Flow Regimes
Resulting from the Shock Layer—Particle Interaction // High Temperature. — 2020.
— Vol. 58, No. 2. — P. 278-283. (Scopus).

11.Pesusnuros /[. JI., Cnocooun A. B., Heanoe H. D. VI3mMeHeHHne CTPYKTypbl
TEYEHUs IO/l BO3/eHCTBUEM BBHICOKOMHEPLIMOHHOW YaCTHIIBI MPU OOTEKaHUU Tela
CBEPX3BYKOBBIM I'e€TepOreHHbIM MOTOKOM // Terumodusnka BBICOKHUX TeMIepaTyp.
— 2018. — T. 56, Ne 6. — C. 908-913. (nepeuenr BAK P®, Web of Science,
Scopus).



12.Pesusnuxoe J]. JI, Cnocobun A.B., Cyxapes T. ). UYucnenHoe
MO/JIEIUPOBAHUE oOTeKaHus 3aTyIJIEHHOTO Tena CBEPX3BYKOBBIM
nojuaucnepcHbIM notokoM // Tennodusuka Beicokux Temneparyp. — 2017. — T.
55, Ne3. — C. 418-425. (nepeuernr BAK P®, Web of Science, Scopus).

13.Dombrovsky L. A., Reviznikov D. L., Sposobin A. V. Radiative Heat Transfer
from Supersonic Flow with Suspended Particles to a Blunt Body // International
Journal of Heat and Mass Transfer. — 2016. — Vol. 93. — P. 853-861. (Web of
Science, Scopus).

14.Reviznikov D. L., Sposobin A. V., Dombrovsky L. A. Radiative Heat Transfer
from Supersonic Flow with Suspended Polydisperse Particles to a Blunt Body:
Effect of Collisions between Particles / Computational Thermal Sciences. —
2015. — Vol. 7, No. 4. — P. 313-325. (Web of Science, Scopus).
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OT3BIBbI HOJ'IO)KI/ITCJ'IBHBIG).



OT3bIB Ha JUCCEPTALUIO O(PHUHATLHOIO ONMOHEHTA, JOKTOpa (U3UKO-
matematndeckux Hayk LlupkyHoBa IOpus MuxaiinoBuuya. OT3bIB 3aBEpEH:
HavyabHUK yrpasieHus kaapoB BI'TY «Boenmex» O.A. CepreeBa. OTt3bIB
MOJIOKUTENbHBIHN, COJEPIKUT CIIeAYIOLME OCHOBHbBIE 3aMEUYaHHUs:

1. B muccepraniuy CIIUCOK JIUTEPATyphl BKIOYaeT 361 MCTOUHUK, B TOM YHCIIE
287 cchUloK Ha paboThl Apyrux aBTOpoB. CIIMCOK COAEPKUT MPAKTUYECKH BCE
Haubojiee BaKHbIE IMyOJUKAIMH. XOTS TMOHSITHO, YTO YIOMSIHYTh BC€ paOOThI
HEBO3MOXHO, s1 ObI J00aBUJI B 0030p ellle HECKOJIBKO CTaTed, UMEIOLUX MPsSMOe
OTHOIIIEHHE K TEME UCCIIeIOBAHUI aBTOpPa, @ HMEHHO:

[1]. Pamm M.C., IlImuar A.A. BnusHue YacTul, OTpPaXEHHbIX OT

MOBEPXHOCTH, Ha KapTHHY CBEPX3BYKOBOTO OOTEeKaHHUs 3aTyIUICHHOI'O Tella

MOTOKOM ra3oB3BecH. UHCJIeHHBbIE METOJIbI B MEXaHHMKE CIUIOLIHON Cpensl,

1986, 1. 17, Ne 6, c. 108—113.

[2]. Hasbeimos FO.M., Enukees M. X., Hurmarynun P.M. Pacuer obrekanus

3aTyIUIGHHBIX TeJl TOTOKOM Tra3a ¢ YacTHIaMU C Y4YeTOM BJIUSHUSA

OTpaKeHHBIX YacTull Ha TeueHue razop3secu // [IMT®. 1990. Ne 6. C. 67.

[3]. Tonybxuna U.B., Ocunmo A.H., Caxapos B.1. O6tekanue miockoro

HUIMHIpA CBEPX3BYKOBBIM cnabo3anbUIeHHBIM MTOTOKOM npu

B3aMMOJICUCTBUH TOJIOBHOM yJAapHO#M BOJHBI C KOCBIM CKAQUKOM YIUIOTHEHUs

// N3B. PAH. Mexanuka xuakoctu u raza. 2011. Ne 1. C. 59-72.

[4]. Tpyue A.Il, ®omun B.M. OGtekaHue Ten AByX(a3HbIM MOTOKOM

TUIIA ra3—TBepJble YacTULbI ¢ ydeToMm 3po3uu // [lpuknaaHas mexaHuka u

TexHuueckas ¢usuka, 1983. Ne 1. C. 69-75.

[5]. Momnecon TI'.B.,, Cracenko A.JI. OcobGeHHOCTH 0OTEeKaHUs

3aTYIJIEHHOTO Tejla CBEPX3BYKOBOHW MOJMAMCIEPCHON CTpyeH ¢ 3aKpyTKOMH

otpaxxeHHbIX yactul // TBT. 2011. T. 49. Ne 1. C. 73.

[6]. Momnecon I'.B., Cracenko A.Jl. BaumoneiictBue n1Byxdas3Hoi cTpyu

¥ TBEpIOro Teja ¢ obpasosanueM “xaoca” vactuil / TBT. 2013. T. 51. Ne 4.

C:.598.
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[7]. Ishii R., Hatta N., Umeda Y., Yuhi M. Supersonic gas-particle two-

phase flow around a sphere. J. Fluid Mech., 1990, Vol. 221, pp. 453-4383.

CcpUIKa Ha CTaTBIO TMOCJIEAHMX aBTOPOB B TOM e XypHane 3a 1989 rox
€CTh, a Ha yKazaHHyo cTaThio 1990 rona Her.

KpoMe Toro, roBopsi 0 CChUIKax Ha JINTEPATypy, He MOTy He OTMETHUTh, YTO
B 0030pHOI YacTH JUcCepTaliy, U MpH 00CYKIAEHUH COOCTBEHHBIX PE3YJIbTaTOB
He XBaTaeT aHajM3a CyllecTBa paboOT Mpe/IecCTBeHHUKOB. Takoi aHaju3
MO3BOJIMA  Obl TOAYEPKHYTh M AapryMEHTUPOBaTb HOBU3HY TIOJXOJOB |
pe3yJIbTaToB anopa.

2. B nepBoii riaBe JOCTAaTOYHO TOAPOOHO ONHMCAHBI MOJENIH TEYEeHHUs
HECYIIEro rasa, yIapHoro B3auMOAeHCTBUS YaCTHI] C 00TeKaeMO MOBEPXHOCTHIO,
MapHBIX CTOJKHOBEHWM MeXJy uacTULaMU. ABTOP NPUBOJUT BCE MapameTpsbl
HEBO3MYIIIEHHOTO IMOTOKA Ta30BOM (ha3bl, KOHLEHTPALMIO YacTHL, MX pa3Mmep,
yKa3biBaeT Te WM HHble 3(PdekTsl (ydeT HIM HeydeT CTOJIKHOBEHHH MEXIy
YaCTUI[AMK, YYeT HJIM HeydyeT 3aKpyTKH yacTull). OQHAKO NpU JEMOHCTPAaLUU U
aHaJIM3e YUCIIEHHBIX pe3ynbraToB B M. 1.3 (YucnenHoe uccienoBaHne IMHAMUKH
JucriepcHON (asbl B ymapHoM cioe; pucyHkd ot 1.13 mo 1.29) ne yxasamsl
NPUHATBIE 3HAa4YeHUs: Koddduuuenta TpeHus f, KodP UIUEHTAa BOCCTAHOBICHHS
HOPMAJIbHOM KOMIIOHEHTBI CKOPOCTH €, MpPU CTOJKHOBEHMAX 4YaCTHI[ APYTr C
APYroM, mapameTphl ey U vy, onpeensiomue Ko3GdUIHEHT BOCCTAHOBICHUS ey B
MOJIEJIM OTCKOKA YaCTHI[ OT IMOBEPXHOCTH Tena. B manpHeiieM aBTOp MPUBOJIUT
pe3ysbTaThl UCCIEAOBAHUS BIUSHUS KOXPQUIMEHTOB B MOJEIH CTOJKHOBCHMS
YacTHIL Ha JUHAMHMYECKOE BO3JIeHCTBHE NPUMECH Ha MOBEPXHOCTH Tena (puc. 1.30
— puc. 1.32), u3 KOTOPBIX BUAHO, YTO 3TU KOIPHHUIMEHTH] 3aMETHO BIIMSAIOT KaK Ha
TPaeKTOPUH YACTHUIL (IPYTMMH CIIOBAMH, HA KapTHHY T€4eHHUs AUCIEPCHOMH dasbl),
TaK U Ha JUHAMHUYECKOEe U TEIUIOBOE BO3JelicTBUE MpUMecH Ha Teno. Ho Bompoc o
TOM, KaKue 3HaueHwus f, e,, €y U Vo ¥ MoYeMy UMEHHO Takue ObLIM NPUHATHI B
CepHsiX BBIYMCIMTEIBHBIX OKCIIEPUMEHTOB IPH HMCCIECJOBaHUM BO3JEHCTBUS
YacTHUI] Ha TEJI0 W He TeuyeHWe HeCyIlero rasa, ocrajics OTKpbIThIM. Kcratw,
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MOJOOHOE 3aMe4YaHWe MOXHO CJielaTh U OTHOCHUTEJIbHO 3alaHHs CTENEeHH
OINTHYECKOM YEPHOTHI & MOBEPXHOCTH YacTHIL (cTp. 38).

HesicHo, y4uThIBaJIaCh JIM 3aBUCUMOCTH KOA(PPHUIIMEHTa BOCCTAHOBJIEHHUS ey
HOpPMaJIbHOM KOMITOHEHTBI CKOPOCTH YacTHUL TPU OTCKOKE OT NOBEPXHOCTH OT yIJia
ynapa. Ha ctp. 42 npuBeneHa 3aBUCUMOCTh ey TOJbKO OT vy. OnHako, Kak
MOKa3bIBAIOT IKCIIEPUMEHTAIbHbIE JaHHbIE Pa3IMYHBIX aBTOPOB, 3aBUCHMOCTb €y
OT yria ynpapa odveHb cuibHas. CrenoBatenbHO, OHa OyneT OKa3biBaTh
ompeiefisfiolee BIMSHUE HA KApTHUHY TEUYEHUS] NMPUMECU M, KaK CIeICTBHE, Ha
uccieayemMbie (GyHKIIMOHABI (HHTEHCUBHOCTD YapOB, INIOTHOCThH ITOTOKA SHEPIUH
K TIOBEPXHOCTH TeJIa OT TUCTIEPCHOM (a3bl, CPEIHIO CKOPOCTH YAapoB H Ip.).

3aBepinas 00CYyXJeHHe BOIpoca O MOIEIUPOBAHUU COyAApeHUs YacTHUIl C
MOBEPXHOCTBIO Tejla, OOpaTUM BHMMaHHE Ha TO, YTO NPUHATas B JUCCEPTALUH
monenb (ctp. 41-43) B nurepaType HMCHOJB3YyEeTCSl IPU YMEPEHHBIX CKOPOCTSIX
ynapa (mo 20-30 m/c). B To xe BpeMs B auccepTalU pacCMaTpUBAIOTCS B TOM
YuClle BHICOKOMHEPLIMOHHBIE YAaCTHIBI W THUIEP3BYKOBOEe OOTeKaHHe Tesl (YMCIIO0
Maxa B OOJIBIIMHCTBE NMPUMEPOB pacueTa paBHO 6). X0OTd CKOPOCTh COyAapeHus
YacTHI[ C TEJOM He IMPHUBOAUTCS, MOXKHO OXXHJATh, YTO OHA OyHeT JOCTaTOYHO
OoJBIION (10 HECKOJBKUX COTEH METPOB B CeKyHAY). IIpu GoibIIMX CKOPOCTSX
ynapa  Hauboliee  HAJEKHBIMM B  HACTOflllee  BpeMs  CUMTAKOTCs
IKCIEPUMEHTAIbHBIE 3aBUCUMOCTH KOI(P(UIMEHTOB BOCCTAHOBIIEHHS CKOPOCTH
9acTHUIl OT cKopocTu manenus u yria ynapa (W.Tabakoff, B.A. Jlamxos, A.JL
Cracenko). I[loatromy mnoruuHo Obu10 Obl CpaBHUTH MAapaMETPhbl OTPAKEHHBIX
YaCTUL, MOJTyYaroLIHecs B PUHSATOW aBTOPOM MOJEIIN yIapHOro B3aUMOIEHUCTBU,
C OTHMH 3aBUCUMOCTAMHU. OTCYTCTBHE TAaKOTO CPAaBHEHHUS OCTABIISIET OTKPBITHIM
BOINpOC 00 aZieKBaTHOCTH MPUHSITON MOJEIIN.

3. ABTOp paccMaTpvBaeT LIMPOKWI JHana3oH pa3MepoB 4acTull (OT 2 MKM JI0
50 mxmMm). J/luHaMu4eckoe TMOBEJEHUE YacTHI[ B IOTOKE OIpEAEsAeTCs YUCIOM
Crokca, KOTOpOe TMpeacTaBisieT CcoO0OW OTHOIIEHHWE JJIUHBbl JAWHAMHYECKOM

pellaKcalyy YacTHIl K XapaKTepHOMY JIMHEHHOMY pa3Mepy TeueHHUsl. DTO YUCIIO B

12



yKa3aHHOM Jidana3oHe pa3MepoB YacTull pa3nuyaercs B 625 pas, T.e. IOYTH HA TPU
nopsiaka. K coxaneHuio, aBTOp He MPUBOIUT 3HadeHus uyucina Crokca B
paccMaTpuBaeMbIX IpUMeEpax pacyeToB.

4. JInsi CTONKHOBHUTEIBLHON AUCTIEPCHOM (pa3bl BaXKHBIM NapaMeTPOM SIBJISAETCS
yucino Knyncena B "raze" wactun Kn,. Kak BMAHO M3 NpeACTaBIE€HHBIX KapTHH
TedyeHus mnpuMecu (Hampumep, puc. 1.17), KOHUeHTpauus NPUMECH B yJIapHOM
CJI0€ U3MEHSETCsl OYeHb CHIIBHO, M ClIeJlyeT 0XKHUIaTh, 4To uynucio Kayacena rakxe
OymeT CyliecTBEHHO H3MeHsThcs. [Ipu mepexozne B MOCIENYIOLIMX TIJlaBaX OT
peanbHbIX YacTHI[ K YaCTHLAM-TIPEJCTABUTENSAM (K MOAENUPYIOLIMM YacTHLAM)
HeoOX0MMO 0bOecrednTh paBeHCTBO uncen Knyncena B oboux ciydasx. JApyrumu
CIIOBAaMH, HEOOXOAMMO OOECIeYHTh PaBHOCWIBHOCTh YHCIEHHBIX MOJEIeH
CTOJKHOBHUTEJILHOM TIPUMECH, OCHOBaHHBIX KaK Ha MpsAMOM YHCJIEHHOM
MOJIEIMPOBAaHMM BCEX YaCTHL, TaK M Ha MOJEIMPOBAHMU TOJIBKO YaCTHII-
npejcTaBuTeNeil. ABTOp HEOAHOKPATHO TMOJUYEPKUBAET HEOOXOIUMOCThH TpH
nepexojie K MOAETUPYIOLIUM YacTHIlaM 00eCIeUnuTh OJJMHAKOBYIO MHTEHCHBHOCTD
croiakHoBeHuit uactun (ctp. 73, crp. 80). Pesympratel Ha puc. 2.7 u 2.8
MOKa3bIBAIOT, YTO MPH COOTBETCTBYIOLIEM BBIOOpE MapamMeTpoB COYIapeHus
MOJIEIUPYIOIIMX YaCcTHUI] pacrpe/ie/ieHus: BAOJIb KOHTypa LIMIMHAPA TAKUX BaXKHBIX
(GYHKIIMOHAJIOB TEYEHHs, KaK CpPeHsis HOpMajbHas CKOPOCTb YacTHI[ B MOMEHT
yJapa ¥ IUIOTHOCTh MOTOKAa JHEPrHH OT IPUMECH K IOBEPXHOCTH Ul 00enx
MoJIeNieil TPaKTHYECKH COBMaaaroT BILIOTh 10 F=16 (F — uncio peanbHbIX YacTHI
B Mojenupyoieii 4actuie). KoneuHo, Obl10 Obl HHTEPECHO MCCIIENOBAThH
3aBUCHMOCTh pe3ysibratoB or F B Ooniee mupokoM auanazoHe mapamerpa F.
HecmoTtps Ha mosy4deHHoe coriacue, Haubosee yOeaUTENBHBIM apryMeHTOM B
[0JIb3y PABHOCHJIBHOCTH O0€HMX MOJeJsiell JUCIEPCHBIX Cpel C TOYKHU 3pEHHS
CTOJIKHOBEHMI MEXIy YacTHLAMKM MOIIM Obl OBITH BCE K€ OJMHAKOBbBIC OIS
uncna Kuyzncena Kn, B ynapHom cnoe. K coxanenuto, mHpopmanus o 4duciax

Knyncena B gucceprauv OTCyTCTBYET.
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5. He coBcem monsiTHO, mouemy B 1. 1.4 (YucrneHHoe wuccienoBaHue
BO3/IeUCTBUS (paKIUKM YACTUIl HA TIperpaay U TeueHHUe raza B yJapHOM CIJioe) IpU
00BeMHOM KOHIIEHTpaIH YaCTHUIL B HEBO3MYILEHHOM MOTOKE
10, KOrZa CTOIKHOBEHHSI MEKIY YAaCTHIAMH B YAAPHOM CIIO€ 3aBEJOMO HIPaiOT
oueHb OoOJBIIYIO pojib (MOKazaHo B mpenbiaymiem 1. 1.3), paccMmarpuBaercs
TedyeHHe Oe3 ydyeTa cTojkHOBeHHi (puc. 1.33 a, 6; puc. 1.34). EcrecTBeHHBIM OBLIO
OBl TIpM JaHHOW KOHIEHTPALMU MCCIIE0BaTh BAPHAHTHI C OOpATHBIM BIUSHHEM
NpUMECH Ha TeueHue raza u 6e3 oOpaTHOro BIMSHUS, HO C yY€TOM CTOJKHOBEHUU
MeX 1y YacTHUIIaMHU.

6. HecoMHeHHBIM HMHTEpeC MpeACTaBiIsieT pe3yJbTaT aBTOpa O HauboJbLIEM
pOCTE TEIUIOBOTO IOTOKA B KPUTHYECKOW TOYKEe B cliydyae TypOyJIEHTHOIO
MOTPaHUYHOTO CJIOS MMEHHO JUISl KPYMHBIX YacTull nuamerpa 50 MKM, a He Ui
MelKUX 2 MKM (cTp. 65). DTOT pe3yibTaT MPOTUBOPEUUT OIMyOJIMKOBAHHOMY B
crathe [B.Oesterle, A.Volkov, Yu.Tsirkunov. Progress in Flight Physics, Vol. 5.
2013, pp. 441-456] nnst nTaMUHAPHOTO MOTPAHUYHOTO CIIOS, TJI€ HAaWIEHO, YTO KakK
IUISE CTOJTIKHOBHUTEJIBHOM, TaK U JJIs 0€CCTOJKHOBUTENIBHON MpUMecH HauOOoJIbIINHI
TEIUIOBOM TOTOK OT Tra3oBod (a3bl B KPUTHYECKOW TOUYKE IIOJY4YaeTcs IpH
pa3Mepax 4acTHL, BOJHM3M KPUTHYECKOro (IIpU pa3Mepax MEHbLIEe KPUTHYECKOTO
YaCcTHIIBl HE CTAJIKMBAIOTCS C MOBEPXHOCTHIO). K coxaneHuro, B AUCCEpTALMUA HE
NPUBOJIUTHCA 3HAYEHHE KPUTHYECKOTO pa3Mepa YacTUll NP PacCMOTPEHHBIX
mapamMeTpax TEYeHHS W OTCYTCTBYeT CpPaBHUTENBHBIM aHaliu3 M OOCyXAeHue
naHHoro pesynaptata. Kpome Ttoro, nucrnepcHas (asza BiIMSeT He TOJbKO Ha
napameTpbl Ha BHEILIHEW rpaHMIle MOTPAHUYHOTO CJI0sl, HO U CaMO T€YEHUE BHYTPH
NOTPAHUYHOIO CJIOS, MOATOMY MPUHATHIA TMOAXOA K ONpEeNeIeHUI0 IUIOTHOCTH
KOHBEKTHBHOT'O TEIUIOBOTO MOTOKA OT ra30Boi (ha3bl K MOBEPXHOCTH Tena (CTp.
64—65), Korma BIMSHUWE 4YAaCTHI[ HAa TEYEHHWE BHYTPHU IOTPAaHUYHOIO CJIOS HE
paccMaTpUBaeTCsl, PEJICTABIISAETCS HE JOCTATOYHO KOPPEKTHBIM.

7. llpy cpaBHeHMH pe3yJbTaTOB pacyeToB MPSIMBbIM  MOJEIMPOBAHUEM
IBUXKEHUST M CTOJIKHOBEHMW YacTHUIl C pe3yjibTaTaMU CTaTUCTUYECKOIO
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MojleIupoBaHus MeTojoM Monre-Kapno aBrop He MOsICHsAET, Mouemy Obll
BbIOpaH BapwaHT Metojna MoHrte-Kapio 0e3 cueTuMka BpeMEHH, a He Jpyrou,
CKaXKeM, MeTOJI MaKOPaHTHOM YaCTOThI, KOTOPBIH OY€Hb XOPOILIO 3apEKOMEHI0BAI
ce0sl B JTUHAMHKE pa3peKeHHOro rasa.

8. Pe3ynbTaThl pacyeTa 3p03MOHHOTO pa3pylleHHUs Tejla Ha OCHOBE KOHLEMLMH
3¢ GeKTUBHON dHTANBNUU paspylueHus (puc. 3.6 u 3.8) MokassIBalOT, YTO UMEET
MECTO XpyIikoe paspyiuenue. [Ipu 3TomM HesicHO, Kak MOZJENIUPOBATh pa3pylleHHe
yNpYyromiacTH4eckoro Tejla, 4YTO HE MeHee akTyallbHO, YeM paspylleHne
XPYTKOTO.

9. HeBepHo cdopMynupoBaHbl T'paHUYHbIE YCJIOBUS Ha IOBEPXHOCTH
obrtekaemoro Tena (s ypaBHeHH Diinepa B . 4.1 Ha ctp. 157 u ayd ypaBHEHUM
Hase—CTtoKca B 1. 4.3, Ha ctp. 177). B 0boux ciydasx aBTOp, IOMUMO YCJIOBHH
Ha KOMIIOHEHThl CKOpPOCTH, 3a/laeT IMPOU3BOJHBIE 10 HOPMAaId OT IUIOTHOCTH,
JaBJI€HUS M KacaTeJIbHOM CKOPOCTH. DJTOro He Tpedyercss sl KOPPEKTHBIX
MocTaHOBOK 3amady  (cM., Hampumep, [C.B. Bammangep. Jlekuuu 10
ruapoaspomexanuke. Yueb nmocoowue. JI., U3n-so JII'Y, 1978]). To xe otHOCHTCS K
rPaHUYHBIM YCIIOBUSM Ha BXOJHOM rpanuiie s ypaBHeHud HaBbe—Crokca (CTp.
176, 196 n 251). Takoro poma COOTHOILEHHMs WHOIJA IOJIE3HO HCIOJIb30BaTh B
QJITOPUTME pacyera, OIAHAKO TpPU TOCTAHOBKE KpaeBbIX 3a1ad Ui MCXOIHBIX
nuddepeHInanbHbIX ypaBHEHUH OHU HE HY)KHBI.

10.ITpu 3amanHOM HeBO3MYIEHHOM ckopocTh dacTuisl (890 m/c, crp. 158),
OHa, TOCJie BXOJa B YyAapHbId clioid Oyner oOTeKaThCsl CO CBEPX3BYKOBOM
CKOPOCTBIO (MaKCUMaJIbHasi CKOPOCTh 3ByKa B YJapPHOM CJIO€ B TOUKE TOPMOXKECHHS
paBHa npumepHo 540 wm/c). Ilpu sToM nepen 4yacTHLEW BO3HHUKHET TIOJIOBHAs
ylapHas BOJHa ¥ CHJIBHO BO3MYIIIEHHBIN ciie/ 3a Heil. SICHO, 4TOo mociie OTpaKeHuUs!
yacTvia OyJeT MABUraThCs B BO3MYIIEHHOM Te4YeHHMM. B 1aucceprauuu He
IpeJICTaBlIeHbl Pe3yJbTaThl pacyeTa TEYEHUs] B yAApHOM CJloe Iocje BXOJa

YacTUIBl U TPU €€ [BWKEHHH K Tely. ABTOpY CJeloBajlo OOCyAMTH BOIPOC,
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HACKOJIBKO CUJIBHO TOBJIUSIIOT BO3MYILEHHS, BbI3BaHHbIE MA/IAIOLICH YacTULEH, Ha
JIBUKEHUE OTPAXKEHHOM.

OT3bIB Ha JUCCEpPTALMI0 O(PHUUIHAIBHOIO OMMOHEHTA, JO0KTOpa (PU3UKO-
maTemaTudeckux Hayk [laxomoBa Makcuma AnexcanapoBuya. OT3bIB 3aBEPEH:
yuénbiii cekpetapb UT CO PAH, kanmuaar ¢pusmuko-marematudyeckux Hayk M.C.
MaxkapoB. OT3bIB MOJIOKUTENbHBIN, COEPIKUAT 3aMEUaHUSL:

1. OGpartHoe BiMSIHME MPUMECH Ha ra3 pacCUMUTHIBAETCSI OCPEJHEHHUEM YacCTHIL
no syeiike (kak W OOBIYHO JUIS JIarPAH)KEBBIX METOJOB), YTO SIBJISETCS
onpesieI€HHBIM  JIOMYyIIIeHHeM, OCOOCHHO NpHU HAJIUYUKM OTPA3UBLIMXCSA OT
MOBEPXHOCTH YaCTHII, JIBHKYIIUXCS IIPOTHB HANpaBJIeHHs] OCHOBHOrO nmotoka. Kak
YUUTBHIBAJICS B JUCCEPTALMM 3TOT MOTOK 4YacTull? Takke BO3ZHUKAIOT BOIPOCEHI
WHBAPUAHTHOCTHU TOJIy4aeMbIX YMCICHHBIX PEIIEHUI OT pa3Mepa sSUeHKH.

2. He npuHsATHE BO BHUMaHHE BIUSHUS MOTOKA MACChI IIPU 9PO3MOHHOM YHOCE
(aHasnor BayBa) TpeOyeT MOMOJHUTEIBHOrO ToscHeHusi. OCOOEHHO, €ClIU CUMUTaTh,
4TO Macca 3pO3UOHHOro yHoca gaocturaet 20% oT UCXOIHOM Macchl Tena (CM. CTp.
121 nuccepranun).

3. ABTop paboOThl OrpaHMYUBAETCS PACCMOTPEHHEM TOJBKO JIAMHHAPHBIX
TedyeHUH rasza. OTnesnbHBIA BaXKHBIM BOINPOC IPEJACTABIAET B3aMMOJCHCTBHUE
YaCcTHIl C yJIAPHBIM CJIOEM C YYETOM TYpOYJEHTHOCTH IOTOKA, a C MH)KEHEPHOM
TOYKH 3PEHHUS] — BO3MOXKHOCTH MOJIEJIMPOBAaHUSI OOTEKaHUsl Tell TypOyJeHTHBIMH
3albICHHBIMA ~ TEYEHUSMH Ha OCHOBe pa3pabOTaHHBIX B JUCCEPTALUH
OecceTOYHBIX aIrOPUTMOB.

4. B paboTe BBINOJIHEH pacyeT B3aUMOJIEHCTBUS U TeIJI00OMeHa JBYX(a3HOro
3aIBUIEHHOTO CBEPX3BYKOBOIO MOTOKA C MOBEPXHOCTHIO TeJ Pa3IMUYHBIX (OPM C
MCIIOJIb30BAHMEM OIMCAHUM Pa3MYHOrO YPOBHS JETalu3allid CIIOXHOCTH.
OueBHHO, YTO MPOBEJIEHUE TPEXMEPHBIX PACYeTOB CBEPX3BYKOBBIX 3allblIEHHBIX
TeYeHHH ¢ MexX(]a3HbIM TEIUIONEePeHOCOM W Y4YeTOM CTOJIKHOBEHUH B
BBIYMCIUTEIHHOM IUIaHE BechbMa TpyJoeMKas 3ajgada, TpeOyrolas OonblmuX

BBIHYUCIIUTEJIIbHBIX PECYPCOB. HOG)TOMy, OBLJI0 OBl HHTEPECHO U NOJIE3HO MMPOBECTH
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CpaBHEHHE ITUX MOAXOA0B KaK C TaHHBIMHU JPYTHX aBTOPOB, TaK U APYT C IPYrom
C 1IeJIbl0 ompejerieHus: o0JacTell MPUMEHUMOCTH KaXK10r0 U3 UCIOJIb30BaHHBIX B
JUccepTaluu crnocoboB pacyera TaKMX TEUSHHH.

5. B I'maBe 2 mnpu wucciaeoBaHUM TIOJUAUCIIEPCHBIX TOTOKOB YacTHUIl B
OCHOBHOM  TIpeACTaBJICHbl  pe3yJbTaThl  pacyeToB MO  OUIUCIIEPCHBIM
pacnpenenenusM. Takke He XBaTaeT JaHHBIX MO paclpeeeHUsIM KOHLIEHTpaIUH
NOJIMIMCIIEPCHBIX YACTHIL JUIsl IEPBBIX TpeX [ J1aB auccepTaiu.

6. B pazgene 3.4. BBIMOJHEHO MOJETHUPOBAHHME TEIIONEPEHOCA U3TyYeHUEM
sl o0TeKaHUsi CBEpPX3BYKOBBIM 3alblIEHHBIM IMOTOKOM Terma. B pabore
ucnonszyercsi rumnore3a Tien and Drolen (1987) He3aBucumoro paccesiHus,
COIIaCHO KOTOpPOH 4YacTHla MOIJIONIaeT W paccerBaeT H3JIydeHHe TakkKe, Kak
OyITO HET OKPY)KAIOIIMX €€ JPYruX 4acTHll. XOTs aBTOpP U yKa3bIBaeT, YTO OHA He
BIIOJIHE T[PUMEHMMa JJIs OIHUCAHMWsl CHJIbHO3AIMbUICHHBIX TEYEHUH BOIM3M
OKpECTHOCTHU Tejla, TeM He MeHee B paboTe He MPUBOJUTCS OLEHOK Mo 00JIacTH
IPUMEHUMOCTA 3TOTO MOAXO0Jd, BO3MOXKHBIX TNPEJEIbHBIX 3HAYEHUH I10
BEJIMYMHAM KOHILIEHTPALIMKA U JTUAMETPOB YaCTHII.

7. Bonpoc no GecceTodHbIM MeTOAaM, UCIoJb3yeMbiM B [1aBe 6. IToHSTHBI
IUIFOCBl  IaHHOTO  MOJXOAa  JUIsl  MOJENUPOBaHHUS  INEpeMelIalolluxcs B
NPOCTPAHCTBE CETOK B CPaBHEHUM C METOJOM KOHEUYHBIX oObeMoB. Ha ocHoBe
pasnoxxeHus B psia Teinopa Oblia MOCTpOeHA KOHEYHO-PA3HOCTHAsE MOJEb IS
3TOro mojaxona. Tak kak MeTOJ He KOHCepBAaTHBEH, TO BO3HUKAIOT BOIPOCHI 1O
NPUMEHUMOCTH JIaHHOTO [OJAXO0Ja MpPU OIMUCAHUHM CIIOXKHBIX JBYX(]a3HbIX
CBEPX3BYKOBBIX TEUEHHH ISl APYTUX TUIIOB WK F€OMETPHIA.

8. BbIBOIBI MO AMccepTaliy MPEICTABISIOT COOOW MEepeyrclieHHe TOro, YTO
C/leJIaHO B JMCCepTaI|H.

OT13bIB Ha auccepralyio O(GpHUHAJIBLHOIO ONMOHEHTA, JOKTOpa (U3HMKO-
matematuyeckux Hayk HoBukoBa Amnapess BasepbeBuua. OT3bIB 3aBepeH:
yu€Hbii cexperapb YuéHoro coera DAY I[[AI'M TaxoBuukuit C.A. OT13bIB
MOJIOKUTEITbHBIN, COACPIKUT 3aMEYaHHS:
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1. [Ipy  monHOMacmITAOHOM  OPSIMOM  YUCJIEHHOM  MOJEJIMPOBAHHH
3aNBUIEHHOIO [MOTOKA pacyéT CTOJKHOBEHHWH YacTHLl MeXAy coboi u ¢
MOBEPXHOCTHIO MPOM3BOJUTCS IOCIEN0BATEIbHO B XPOHOJOTHYECKOM TOpsIKe,
4TO CYHIECTBEHHO CHUXKaeT 3P PeKTUBHOCTD pacnapasieIMBaHusl BEIYUCIICHUH.

2. Ilpy  SpO3MOHHOM  pa3pylIeHHHd Tella  HEMOCPEJCTBEHHO  BOJIM3H
MOBEPXHOCTH B peajbHOCTH 00pa3zyeTcsl CIOW OCKOJIKOB M3 Marepuaia Mnperpajsbl.
B nmpeacraBneHHOW MoJend B3aUMOJEHCTBUE 4YacTHIl C OCKOJKAMH He
YUUTBIBAETCS, MEXKIY T€M, OHO MOXET CIIOCOOCTBOBATH YCHUJIEHHIO OTMEUEHHOTO B
pabote skpaHupyouiero addexra.

3. B pabGore paccmaTpuBarOTCs JaMHUHApHbIE TE€YEHHs Tras3a, MPHU 3TOM YHUCIIO
Peiinonbaca Haberaiomero motoka wumeer mopsgok 10° —10°.  Murepec
NpeJCTaBIsAET JOMOJHEHUE MPEACTABICHHBIX MOJEIEH yIapHOIO CJIOS MOACIISIMU
TypOYJEHTHOCTH M pPacCMOTPEHHE HEIMOCPEJCTBEHHOIO BIMSHMS YacTUIl Ha
TypOyJIEHTHBII MMOrpaHUYHBIA CJIOW M, KaK CIeICTBHE, KOHBEKTUBHBIN TEIJIOBOH
MOTOK K IMOBEPXHOCTH.

4. PacnapajulelMBaHUE TMPEJICTaBICHHbIX AaJlFOPUTMOB DEIIEHUS CHCTEMBI
ypaBHEHHH Tra30BOM JIMHAMUKKM C MOJEJBIO [BHXKEHHsS KPYIHBIX YacCTHIl
peajn30BaHO MPUMEHUTENIBHO K rpaduyeckuM IMpoleccopaM B paMKaxX OJHOTO
KoMmIploTepa ¢ oOmeid mamsaTeio. Ilpu pemeHun TpEXMEPHBIX 3a1a4y pecypcoB
OJJHOTO  KOMIBIOTEPA MOXET oOKasaTbesi HemoctarouHo. llenecoobpasHo
paccMOTpeTh no0paboOTKy porpamm, obecrnieyuB UCIIOJIb30BaHUE
CYTNEePKOMITBIOTEPOB KJIACTEPHOrO THIA C pacHpeleaéHHON NaMAThIO, HallpuMep, C
MMOMOIIBI0 TexHoJioruu MPI.

5. Crnucok BBIHOCUMBIX Ha 3aIlUTY MOJOKEHUN AUCCepTALMHU MPEICTaBIIsIeTCs

CJIMIIIKOM HOIlpO6HI>IM, CTOMJIO OBbI OOJIee CHO BbIJACJIUTH OCHOBHBIC ITOJIOKCHH .

Ha aBtopedepar mucceprauuu noctynuwio 9 or3siBoB. Bee moctynuBiIne
OT3BIBBI TIOJIOXKHUTENIbHBIE. B MOCTYNMUBIIMX OT3bIBaX MPOBOAUTCS KPATKUM aHAIU3
comepkaHusi  pabOThl, OTMEYaeTCs AaKTyaJlbHOCTh W  Hay4yHas HOBHM3HA
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AUCCEPTALUOHHOI'O HMCCICAO0BAHUA, JOCTOBEPHOCTh M MPAKTHUYCCKaAsA 3HAYHUMOCTb

ITOJIYYCHHBIX B pa60Te PE3YyJIbTATOB.

PenepanbHOE rocyJapCcTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKICHUE
BbICIIero  oOpa3oBaHusi  «HammoHaneHbli  HccnenoBaTenbckuii  Tomckuii
nosutexuuueckuit yausepcuter» (TI1Y). Or3piB noanucan: npodeccop Hayuno-
obpasosareinbHoro entpa U.H. byrakosa MnxenepHoii kol sHepretuku TITY,
NOKTOp (¢u3nko-mMatemaTuueckux Hayk KysneuoB ['enuii BnagumupoBuu u
3aBepeH: yu€Hbld cekperapb TIIY E.A. Kynunud. OT3bIB MOJOXHUTENbHBIN, B
OT3bIBE IIPEJICTABIICHbI 3aMEYaHUs:

1. ABTop wucnonb3yeT B TeKCTe aBTopedepaTa HECKOJbKO OIpeae/eHuH
MOTOKOB M Cpel, KOTOpble OH HCCliefoBal (reTeporeHHbId, AByX(a3HbIH,
3anbUI€HHbIN). TepMuH «aAByx(a3HbId MOTOK» HE SBISETCS aJeKBATHBIM JUIs
CMecCH rasa ¢ TBEpapIMU YacTUlaMHu. J[Byx(ha3Hble MOTOKU — 3TO UJIM CMECH Kalesb
KHUAKOCTH ¢ e€ mapamH, WJIM CMeCh JKUJIKOCTH C Mmy3blpbkamu e€ mapa. llo
coJiep)KaHuIo aBTopedepara MOXXHO CHeNiaTh BBIBOJA, YTO aBTOp paboTan Haj
peleHreM 3ajad, B KOTOPBIX JUCIEPCHON KOMIIOHEHTOH MOTOKa ObUIM TOJBKO
TBEPAbIE YaCTHULIBI.

2. Hu B paznene «Hayunas HoBH3Ha» aBTOpedepaTa, HU B pasaene «OCHOBHbIE
MIOJIO’KEHMSI, BHIHOCHMbIE Ha 3alIUTy» (0OmMi 00BeM MITh CTPAHUL TEKCTa) HET
HU OJIHOTO YHCJa, KOTOPOe XapaKkTepu3oBajio Obl (akTopHOE M (YHKLIMOHAIBHOE
IIPOCTPAHCTBA, B KOTOPBIX paboTtan aBrop aucceprauuu. [losTomy nocine uzydenus
aBTOpedepara OTKpPBITBIM OCTa€Tcsi BOmpoc 00 o00sacTIX BO3MOXKHOIO
000CHOBaHHOTO TMPUMEHEHHsI Mojelied, aJrOpUTMOB M KOJOB, pa3pabOTaHHBIX

A.B. CriocoOUHBIM.

['ocynapcTBeHHBIN Hay4YHBIN LEHTP Poccuiickoi Qenepauuu
«HccnenoBarensckuid  neHtp uMenu M.B. Kemapima». OT3bIB  NOANUCAH:
HavyaJIbHUK JJabopaTopuH, KaHaIuaaT hpusnko-mMarematTudeckux Hayk Jlantes Mrops
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BsiyecnaBoBUY, TJIaBHBIM HAy4uHbIM COTPYAHUK OTAEJIEHHUS TBEPAOTOILIMBHBIX
paKeTHBIX JBHraresei, JOKTop (u3nko-maremarudeckux Hayk Yepkacos Ceprei
lenueBrd W 3aBepeH: YYEHBIM CeKpeTapb, KaHAuIaT BoeHHbIX Hayk HO.JL
CmupHOB. OT3bIB MOJOXKUTEBHBIN, B OT3bIBE IIPEACTABIEHbBI 3aMEYaHHUs

1. Ha ctp. 9 B ypaBHeHUH, ONpEAENsAIOLEM TEIJIOOOMEH YaCTHULbI, He
KOHKPETH3HUPYETCs, KakuM  00pa3oM  BBIYHMCISIOTCS ~ KOHBEKTUBHBIM W
paauallMOHHBIN TEIIOBBIE ITIOTOKH.

2. B pabore mpoaeMOHCTPUPOBAH JIOKAJIBHBIM POCT TEMJIOBOIO ITOTOKA HA
OrpaHMYEHHBIX YYacTKaxX MOBEPXHOCTH BCIIEJCTBUE BIIMSHHS Ha yJApHBIH CIIOH
oJHOM KpymHOM 4actuipl. Kak Benér ceOsi mpH 3TOM HHTErpajbHbIA TEIIOBOH
MOTOK IO TTIOBEPXHOCTH U 110 BpeMeHHU?

3. U3 aBropedepara HESCHO, yIUTHIBACTCS JIM B pacyéTax TypOyJeHTHOCTb.

[TAO «PaketHo-KocMHYecKast Kopropaius «Dueprus» wumenun C.IL
Koponésay. OT3bIB MOANMCAH: [JIABHBIM HAy4YHbIH COTPYAHUK, TOKTOp (PU3UKO-
MaTeMaTU4eCKUX HayK, IoleHT AjekceeB Aunekceil KupuinoBud M 3aBEpeH:
y4EHBIN CeKpeTapb, JOKTOp (U3MKO-MaTeMaTHueckux Hayk Xarynuesa Oibra
HukonaeBHa. OT3bIB MOJIOKUTEIBHBIN, B OT3bIBE NIPEJICTABJIEHO 3aMeYaHHe:

1. Ynomunaemas B paboTe KoJblieBasi HMIIAKTHAsE CTPys (Harmpumep, puc. 5.6)
MoxeT coorBercTtBoBaTh Kak III, Taxk w IV Tumy B3aumoaeicTBus 110
kiaccudukanuu Edney, mosromy muKM [aBieHHMs M TEIJIOBOro IOTOKa Ha

MIOBEPXHOCTH MOT'YT OBITh JiaKe BbIllIe, 4eM MpHUBEAEHHBIE B paboTe.

deniepasibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE yUpEeKIeHHE
BeiclIero  oOpaszoBanus  «HarnuoHanbHBIM — HMccienoBaTeldbCKUi  ToMCKui
roCyIapCTBEHHBIM yHHBepcuTeT». OT3bIB IMOANKUCAH: 3aBEAYIOLIMH HAy4YHO-
HCCIIeIOBATEILCKON JabopaTopyuell MOIEIUPOBAHUS IPOLECCOB KOHBEKTHBHOIO
TEMJIOMacConepeHoca, JOKTop ¢u3nko-MatemMaTdeckux Hayk M.A. Illepewmer,
JOLEHT Kadeapbl TEOPETHUECKOW MEXaHUKHU, KaHAUIAT (PU3MKO-MaTeMaTHYECKUX
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Hayk M.B. MupoliHu4eHKO 1 3aBepeH: Beayiui fokymenTosel M.B. AnapreHko.
OT3bIB MMOJIOXKUTEIBHBIN, B OT3bIBE MPECTABIEHbI 3aMEYaHUs:

1. B aBropedpepaTe MpuH OMHUCAHWM TI€PBOH TIJIaBbl CHOPMYIUPOBAHBI
onpe/eNsIoie ypaBHEHHs Ui Ta30BOM M JUCIEPCHOM (a3pl, HO NPH 3TOM
OTCYTCTBYIOT HayajibHble M TpaHWuYHble ycnoBus. CrenoBajo OTIEIbHO OSTH
ycloBus c(hOopMyJTUPOBATh.

2. B aBtopedepare TpUBOIATCS pPE3yJbTaThl YMUCIEHHOIO MOJEIMPOBAHMS
HeCTallMOHAPHBIX 3a/1a4 Ta30BOM JTMHAMHUKH, OJTHAKO OTCYTCTBYyeT MH(poOpMaLus o
pa3Mepe TPOCTPaHCTBEHHO-BPEMEHHOMN CeTKHU (0011ee KOJIMYECTBO S4YeeK U Iar rno
BpPEMEHH) U O TOM, TPOBOJMIICS JIM AHAIM3 BIIMSAHHMA CETOYHBIX MMapamMeTpoB Ha
MOJIy4eHHOE pellIeHHe.

3. U3 aBropedepara HesICHO, TIPOBOIMJICS JIM aHAIN3 BIUAHUSA (OPMbI YaCTHUIL
nucriepcHol a3kl Ha JMHAMMYECKOE U TEIUIOBOEe BO3ZEHCTBHE JABYX(a3HOro

[I0TOKa Ha 00TeKaemMoe TeJlo.

denepanibHOe  rOCYapCTBEHHOE  OIOJDKETHOE  YyYpEeXKIeHHe  HayKH
desiepanbHbIi  MCCIIENOBATENBCKAN [IEHTP MPOOJIeM XHMMHMYECKOH (U3MKH U
MeJIMLIUHCKOM Xumuu Poccuiickoii akagemMuu HayK. OT3bIB NMOJINHWCAH: TJIABHBIH
HAYYHBIA COTPYIHHUK OTIelda DKCTpeMalbHBIX COCTOSHHUK BeIIeCTBa, JOKTOP
TeXHUueckux Hayk, mpodeccop Octpuk Adanacuii BUKTOpOBHY M 3aBEpeH:
yueHbIi cekpeTapb, JokTop xumuueckux Hayk bB.JI  Ilcuxa. Ort3bis
MOJIOKUTEIbHBIN, B OT3bIBE NPE/ICTABJIEHbI 3aMeYaHuUs:

1. XoTs aBTOpOM yKa3bIBaeTcsi B paboTe, 4TO BOIPOCHI, CBA3aHHBIC C BIUSHUEM
TypOyJIEHTHOCTH HE pacCMaTPUBAIOTCS, HO He 00OCHOBBLIBAaETCs movyemy. B To xe
BpeMsi, 110 Mepe TMpOJABIKEHHs BOJNb oOpasyrolleld o0TeKaeMoro Tela
JaMUHAPHBIM TIOTOK HEU30e)KHO CTAaHOBUTCS TYypOyJEHTHBIM, KpOMe TOro,
TypOyJIM3aIiK MOTOKA CIIOCOOCTBYET HAJIMYUE B HEM TBEPAbIX HarpeThIX YacTHIL.

2. He cdopmynupoBaHbl rpaHUYHbIE YCJIOBHS B 3ajiaye MEepeHoca TEeIaoBOro

N3JTYUYCHUS.
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DenepanbHOe rOCyIapCTBEHHOE OIOKETHOE yupexaeHue Hayku Pusuko-
TexHu4yeckuii UHCTUTYT UM. A.®. Modde Poccuiickoit akamemuu Hayk. OT3bIB
NOMAINUCAH:  CTapliMid  HAy4YHBI  COTPYAHMK Jlaboparopuu  (HHU3UYECKOM
ra3oMHaMuKu, KaHauaat texHuyeckux Hayk [lonmos I1.A., Bemymmii Hay4yHbIN
COTPYJHHUK, 3aBeAyIOIIMi saboparopueil ¢u3nueckoil razoAMHaMUKH, KaHIUAaT
¢u3uko-maTemarnyeckux Hayk [TonsieB C.A. OT3bIB MONOXUTENBHBIH, 3aMevaHus
OTCYTCTBYIOT, OTMEUAeTCsl COBIAaJIeHHe MOJIyYeHHbIX Ha yJnapHbIX Tpybax B ®TU
umM. A.®. Modde skcnepuMeHTaNbHBIX AaHHBIX C pe3yJbTaTaMHU YHUCIEHHOrO
MOJEIMPOBAaHUsl BO3JECHCTBUSA KPYIHBIX 4YacTUL Ha YJIapHbIM CIOH U3

JUCCePTalIUH.

Quiman  denepanbHOro rocyAapCTBEHHOIO OODKETHOIO  YUPEKICHUS
Hayku «MHcTUTyT MammHoBeneHus uM. A.A. brnaronpaBoBa Poccuiickoii
akagemun Hayk» (MUMAIl PAH) — «HayuHblii LeHTp HeJIUHEWHOW BOJHOBOM
MexXaHUKU U TexHosiornu PAH». OT3bIB moanucaH: 3aMecTUTENb AUPEKTOpa IO
Hay4HOM paboTe, HOKTOp TEXHHYECKHMX HayK, 4WieH-koppecrnoHaeHt PAH
Yxpaunckuii  Jleonun EdumoBuy. OT3bIB  MOJOXKUTENbHBIN, B  OT3bIBE
[IPECTaBJIEHbl 3aMEYaHusI:

1. Cyns no npuBen&HHBIM pUCYHKaM, aJanTUBHAs pacuéTHas JeKapToBa cTeKa
JUIS PELICHHs] YPaBHEHUI Ia30BOM JUHAMUKU U3MeJIbYaeTCsl BOIM3U MOBEPXHOCTH
oOTekaeMoro Tena, HO He TMPOU3BOIUTCS aJamTallisi CETKH Ha CKadkax
YIUIOTHEHHUS.

2. IlpunsTo nomyleHwe, 4YTO MNpPU ynape O MMOBEPXHOCTh Tejla, a TaKKe
CTOJIKHOBEHMSAX APYr C APYIOM, B TOM 4YHCJIe Ha OOJIBILIMX CKOPOCTSAX, YaCTULBI

OCTAarOTCA HEU3MEHHBIMU — HE Ile(bOpMI/IpyIOTCﬂ U HEC pacCliaaroTCsa Ha 4aCTH.

DenepalibHOE TOCYJaPCTBEHHOE aBTOHOMHOE 00pa30BaTesibHOe yupexk1eHHe
Bpicuiero obpasoBaHus «CaHkT-IleTepOyprckuil MoNIUTEXHUYECKUH YHHUBEPCUTET
Ilerpa Benukoro». Ot3biB noanucan: npodeccop Briciieil mikonsl mpukiagHon
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MaTeMaTuku W BbluvciautensHo  ¢usuku  CIIGITY, pokrop  ¢usuko-
MaTeMaTu4eckux Hayk, npodeccop CmupHoB EBrenuii Muxaitnosuu, npodeccop
Beicuiell mkosibl NpUKIaAHON MaTeMaTUKU U BerurcauTenbHol ¢usuku CIIOITY,
JOKTOp (hpU3MKO-MaTeMaTH4YeCKUX Hayk, JoueHT 3aiueB Jmutpuii Kupuiinosuu u
3aBepeH: BeAymMi cnemuanuct 1o kagpam CmupHoBa O.H. Ot3biB
NIOJIOKUTEIIbHBIHN, B OT3bIBE MPECTaBICHbI 3aMEeUaHHUS

1. Tlpy omnucaHuum HCMONB3yeMBIX MaTeMaTUYECKUX MoOJeNed  aBToOp
OrpaHUYMBAETCSl 3alUChIO COOTBETCTBYIOIIMX (OpMyJ, He yhAensis JIOJKHOIO
BHUMaHMs OOOCHOBaHHIO BBIOOpa JaHHOM MoJenu u/uinu objgacTu eé
IpUMEeHUMOCTU. B yactHOCTH:

la. He nosicHsieTcsi, moyeMy B YpaBHEHUSIX ABIM)KEHHUS Hecyllero rasa (B
YaCTHOCTH, B YPAaBHEHUHU HEPa3pbIBHOCTH, CTP. 8 aBTOpedepara) He yUUTHIBAETCS
BBITECHsIOLIEe JAeicTBUe (oObeMHass noJist) aucriepcHo (aspl. Ilpu sTomM B
aBTope(depare OTCYTCTBYIOT Kakue-TMOO JaHHbIE O TOJYy4YEHHBIX B pacyerax
3HAYEHUSX JIOKAJTbHON KOHLIEHTPAIMKU YaCTHIl BOJIM3HU MOBEPXHOCTH OOTEKAaeMOro
Tesa, YTO He MO3BOJISET CYyIUTh O IPABOMOYHOCTH MIPUHATOTO YIPOLICHHUS.

16. OtcyTcTBYeT MOsICHEHHUE W TOTO, TIOYeMYy He YUYHTHIBAETCSl HAarpeB YacTHUIL
NpY HUX CTOJKHOBEHHMM CO CTEHKOHM (IIPUHMMAeTCs, YTO BCsA BBIACIMBIIAACS
DHEPrusi KyXOAMT» B CTEHKY). Takke HESICHO, yUUTHIBAETCS JIM HATPEB YaCTUIL IIPH
MX CTOJKHOBEHMH JPYT € PYroM (B CBEPX3BYKOBOM IIOTOKE TAKOW HarpeB MOXET
OBITh 3HAYUTEIIBHBIM).

2. Tlo marepuanam BTOpOil TIJiaBbl C/ieJaH BeCbMa pacIlIbIBUaTBIA BBIBOJ O
BO3MOXXHOM HEIOOLIEHKE BEJIMYMHBI JMHAMHUYECKOrO0 BO3JEHCTBUS IIPUMECH Ha
MOBEPXHOCTh IPU HCIOJB30BAaHUU CTATUCTUYECKHX MeTonoB Monre-Kapio.
KoHKpeTHO rpaHHIbl TpUMEeHHMMOCTH Metoaa Monrte-Kapino (xorss Obl 1o
BEJMYMHE HA4YaJ bHOW KOHUEHTPALMHU YaCTHLI, €CIIU JIPyTUe MapaMeTphbl B pacyeTax
HE BapbUpPOBAIUCH) B paboTe HE OUePUUBAIOTCS.

3. IlpennoxxenHass B TJ. 3 MofeNb, BIPAMYI YuYMThIBalollasi oOpaTHOe
BIIUSIHAE Ha TOTOK H3MeHeHHs (OpMbl Teja BCJIEICTBUE €ro 3PO3MOHHOIO
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paspylleHMs, MO KpaiiHell Mepe Ha MepBBIA B3IV, BBIMVISAWT HaJAyMaHHOM,
MIOCKOJIBKY BEeCbMa 3aTpPyJHHUTEIbHO IPE/CTaBUTh cebe peallbHyl0 CHTYallHIo,
OTBEYAIOLIYIO MapaMeTpaM pacCMOTpeHHOro mnpumepa (puc. 3.4), B KOTOpOM 3a
BpeMsi pacyeTa (BEpOSITHO, HECKOJBbKO THAPOAMHAMMYECKHX BpPEMEH) 3pO3usi B

71000BOM YacTu HUIMHpa npeBbickiaa 20% HavalbHOTO paauyca.

®enepanbHOE rocyJapcTBEHHOE OFOKETHOE 00pa30oBaTEIbHOE YUpPEKACHHE
Boicuiero obpazoBanus «CaHkT-IlerepOyprckuii rocy1apcTBEHHBIM YHHUBEPCHUTET
IpakJIaHCKOW aBUaLMKU MMeHM [7naBHoro mapmana aBuauuu A.A. HoBukosay.
OT3BIB NoANMCAH: 3aBeAyIOLIHH JJabopaTopueli (GyHIaMeHTalbHBIX HCCIEIOBAHUM,
IOKTOp  (uU3MKO-MaTeMaTH4ecKux  Hayk, npodeccop HcaeB  Cepreii
AJeKCaHJIpOBMY U 3aBEPeH: MPOPEKTOp MO0 HAYYHOM M WHHOBAIIMOHHOM pabote
I".A. KoctH. OT3BIB OJIOKUTENBHBIHN, B OT3bIBE MPEICTABICHbBI 3aMeYaHus:
1. TlpuMeHeHue alanTUBHBIX CTYIIAIOMIKUXCS KBAAPATHBIX CETOK IMPH ONMUCAHUH
KOHTYPOB Te€Jl Pe3KO YCIIOXKHSET NPOTHO3UPOBAHWE TPaJUeHTOB — TPEHUS U
TEIUIOBBIX IOTOKOB. XOTE€JIOCh Obl YTOYHUTH TMpeIesibl MPUMEHUMOCTH TaKOH

METOMOJIOTUU U ONIPEACIIUTE HEONIPEACIICHHOCTHU YHCIICHHBIX ITPOTHO30B.

Beibop  oduuuManbHBIX  ONMOHEHTOB M BeAylled  OpraHu3aluu
00OCHOBBIBAETCSI MX KOMIIETEHTHOCTHIO B OTPACiM HayK, K KOTOPOM OTHOCHTCS
aucceprauMoHHas — pabora  Cnocobuna  AHupes — BuranbeBuva, — 4TO
MOATBEP)KAAETCA HAIMYMEM Y HUX MHOTOYMCIEHHBIX MNyOJUKAlMi 1o Teme

JUCCEPTALMK B PELIEH3UPYEMBIX U3JJaHUSIX 3a MTOCIeHHE S JieT.

HﬂccepTauHOHHblﬁ COBE€T OTMe4YaeT, YTO Ha OCHOBAHHHU BBIIIOJIHCHHBIX
JIMYHO COUCKATEJIEM UCCIIeJOBAHUM:

® JIOCTpOCHa KOMIIJICKCHAsA BBIYHCIIMTEJIIbBHAsS MOIECIIb MHOI"O(baKTOpHOI‘O

BO3/I€HCTBHS CBEPX3BYKOBOI'O 3albUIEHHOIO II0OTOKA Ha o00TeKaeMoe TECIIO0,
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BKJIIOYAKOIas MOJeNu ABYX(}a3HOro yAapHOro CcJiosi, TeIjomaccorepeHoca Hu
3PO3MOHHOTO pa3pyllUeHHs MPerpajbl, a TAK)Ke TEMJIOBOI0 M3JIy4YeHUS YaCTHLL;

e pa3paboTaHbl AJITOPUTMBI MPSMOro  IOJHOMACWITAOHOrO  YHCIEHHOTO
MOJIETUPOBAHMs IHHAMUKUA JUCIEepCHON (a3bl B CBEPX3BYKOBOM 3allbUIEHHOM
MIOTOKE, IO3BOJISAIONIME YYECTh CTOJKHOBEHMS 4YacTHL JApPyr C JpPyroM, uX
BpallleHUe, OTPAKEHHE OT HAXOSIMXCS B [IOTOKE TeJl, a TaK)Ke 0OpaTHOE BIUAHUE
NpUMECH Ha TedeHue Hecyllero rasa. MccienoBaHo BIIMSIHHE TEPEYHUCICHHBIX
GaKTOpoB Ha MapaMeTpbl, XapaKTepU3yIOLIUe yJapHOe, TEIIOBOE U IPO3UOHHOE
BO3/I€HCTBHE 3aIbIEHHOTO TIOTOKA Ha MOBEPXHOCTh 00TEKAaeMOro Tela,

e pa3paboTaH MeTOJ YaCTHUL-NPEACTAaBUTEIECH, TMO3BOJISIONIMA MPOBOANUTH
npsiMOe MOJIeTIMPOBaHUE MPUMECH ¢ Y4ETOM CTOJIKHOBEHHM MEXIy 4JacTULAMH B
TpEXMEPHON TOCTAHOBKE TIPU CYLIECTBEHHOM COKpAIlleHHH BBIYMCIUTEIbHbBIX
3arpar. PeanuszoBan wmeton MonTte-Kapio cTaTUCTHYECKOro MOJEIMpOBaHMS
CTOJIKHOBEHHUI MEX]ly YaCTULIAMH;

e pa3paboTaHa BHIYMCIMTENBHAS MOJENb M MPOTrpaMMHOe obecreueHue s
pacyéra IBM)KEHHS BBICOKOMHEPLIMOHHOM YacTUIbl B CBEPX3BYKOBOM YJIapHOM
ClI0€ B OCECHMMETPHYHOM TIOCTAHOBKE C MHCIIONB30BAHHEM  aTaNTHBHBIX
NEeKapTOBBIX CETOK;

® [IpOBelieHa CepHsi BBIYUCIUTENIBHBIX SKCIIEPMMEHTOB, HAaIlpaBICHHBIX Ha
BBISIBJICHHE XapaKTEPHBIX YIapHO-BOJIHOBBIX, UHTEP(YEPEHLIMOHHBIX U BUXPEBBIX
CTPYKTyp TeYeHHWs Trasza, oOpa3yloluxcs TIpU YAaJeHWH OTPaXEHHOH OT
MOBEPXHOCTH TeJla KPYMHON YaCTHIBl C BBIXOJOM 3a Mpe/esibl HEBO3MYIEHHOTO
yaapHoro ciosi. MccienoBanbl BapHaHThl IPOAOIBHOIO OOTEKaHMs LHJIMHIPA CO
chepuyecKuM 3aTyTIeHHEM U IJIOCKUM TOPLIOM;

e [IPOBEIEHO HCCIIeJOBaHHE  KOJIeOATeNbHBIX  PEXKHMMOB  TEUEHUS U
TEI000MEHa,  MHAYLHMPOBAaHHBIX  Ta30JUHAMHYECKUM  B3aMMOJECHCTBHEM
BBICOKOMHEPILIMOHHON YacTUlbl ¢ yJaapHbeIM cijoeM. IlonxydeHHbIE C MOMOIIbIO
YHCIEHHOIO MOJICJTMPOBAHUS yAapHO-BOJIHOBBIE CTPYKTYPhI, & TaKXKe 4acTOThl U

AMIIIATY AbI KosieOaHui XOpOoUIO COTJIaCyrOTCs C OKCIIEPUMEHTAJIbHBIMH JaHHBIMH
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e pa3paboTaHbl JITOPUTMBI MOJEIUPOBAHUS ra30JIMHaMHUYECKOr0
B3aMMOJIEHCTBUS KPYIHBIX YaCTUI[ C YAApPHBIM CJIO€M B IUIOCKOW JBYMEPHOU
MIOCTAHOBKE HAa OCHOBE METO/1a CKOJIB3SIINX aJallTUBHBIX JE€KAPTOBbIX CETOK;

e pa3zpaboTaHbl aJITOPUTMBI MOJEIUPOBAHUSA ra3oqMHaAMHUYECKOro
B3aUMOJIEHCTBUS. KPYMHBIX YACTUIl C YJIapHBIM CJIOEM B IIOJHOMACIITAOHOM
TpEXMEPHON TMOCTAHOBKE HA OCHOBE OECCETOYHOI0 METOJa 'PELICHMs CHUCTEMbI
ypaBHEHHUM ra30BOM JUHAMUKH,

e BLINOJHEHA IPOrpaMMHas peaiu3allis alrOpUTMOB Julsd rpaduuecKux
TPOLIECCOPOB Ha OCHOBE TEXHOJIOTHHU reTeporeHHsIX Boiynciaenuii OpenCL;

® MOJEIHUPOBAIOCH Ta30JAMHAMUYECKOe B3aMMOIECHCTBHE KpPYIHBIX YacCTHIL
NpyU JBUKEHUU IO CJIOXKHBIM TPAaeKTOPHAM B YJIAapHOM CJIO€ y IMOBEPXHOCTH
3arymieHHoro tena. OGHapy)KeHO MOsBIeHUe BOJIM3M NepelHed KPUTHYECKOH
TOYKH OTHOCHUTEJIHHO JOJITOKUBYIIEH 00JaCTH KPAaTHOIO yCHIJIEHHS JIaBJICHHUS rasa
1 KOHBEKTHBHOI'O TEIJIOBOI'O MOTOKA OT ra3a K MOBEPXHOCTH Teja NMPU ABUKCHUHU

Y4acTHUll B YIapHOM CJIO€ C OTKJIOHEHHUEM OT OCH CUMMETPHUH TEJIa.

Teopernueckast 3HAYUMOCTH PpadOTBHl 3aKIIOYAETCS B MOJyYCHUU
CIIeIyFOIIIMX HOBBIX HAYYHBIX PE3YJIbTATOB!

e paspaboTaHa KOMIUIEKCHAs BBIYHCIUTENbHAs MOJeb OOTeKaHusi Tela
3alBUIEHHBIM ITIOTOKOM C MPSIMBIM  [OJHOMACIITAOHBIM ~ MOJEITMPOBAHUEM
CTOJIKHOBEHHI MeX/ly YaCTULIAMH;

e yCTaHOBJIEHA OMNpeJelsiolas poJib  dKpaHHpyomero s(¢exkra OT
CTOJIKHOBEHHM MEXIy 4YacTUI[aMM IIpU OLEHKE TEeIUIOBOr0O W 3PO3HMOHHOrO
BO3JIEHCTBHUS 3aIBLIEHHOTO MMOTOKA Ha 00TeKaeMyI0 ITOBEPXHOCTb,

® JCCIIEIOBAHO OOTEKaHWe TeJ MOJUAUCIIEPCHBIMH 3allblJIEHHBIMH MTOTOKAMH.
OTMedeHO nepepacripesiejieHiHe YHEPreTHYecKoro ¥ JUHAMUYECKOrO BO3/IEHCTBHS
Ha Tperpaay Mexay CpakiuMsMd YacTULl Pa3iUyYHBIX pa3sMepoB B Cilydae
ouaucrnepcHoit mnpumecu. Jlns NOMMAMCIIEPCHOM MPHMECH, pasMep YacTHIL

KOTOpOﬁ NOAYUHSIETCS TraMMa-paclipeieICHUIO, IMOJy4Y€Hbl COOTHOMICHUA JJIA
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5(Q(}EeKTUBHOrO pa3smMepa MOHOAUCIIEPCHOW NPHMECH, SKBHUBAJIIEHTHOHW C TOYKH
3peHUs] YJAapHOTO M PaJUalMOHHOIO BO3JIEHCTBHS 3aMbUIEHHOIO IIOTOKA Ha
nperpany;

® [IPOBEJEHO CPaBHEHHE CTATHCTUYECKOTO MOJEIMPOBAHUS CTOJIKHOBEHHUH
MKy uacTUIaMH MeTogoM MonTe-Kapio ¢ mnpsiMBIM MOJHOMACIITAOHbIM
pacuéToM Ha OCHOBE pelleHWs ypaBHeHuil nBwxkenus. [lokazaHa BaXXHOCTh
BBIOOpA BEKTOPA B3aUMHOTO pacioiokeHus yacTull B Metone Monre-Kapiio;

e OmNMcaHbl CTPYKTYpbl TEUEHMs ra3a MpH ABMKEHHM KPYINHOW YacTHUIbI Y
MIOBEPXHOCTH 3aTyIUICHHOTO Tejla, OOTEKaeMOro CBEPX3BYKOBBIM IIOTOKOM,
nokazaHo oO0pa3oBaHUe TOPOUIATBHOTO BUXPEBOIO TEYEHHSI B YAAPHOM CJIO€;

e [I0Ka3aHO, YTO BO3HHUKAIOIIHUI B Cllyuyae 0OTeKaHMs Teja ¢ IJIOCKUM TOPLIOM
KoJieOaTeNbHbI PEXXUM TeUeHHsT 00YyCJIOBJIEH B3aMMOIEHCTBHEM TOPOUAAIBHOIO
BUXPS C KPOMKOW LIMJIMH/PA,

e [I0Ka3aHO, YTO HaOJI0JaeMoe B DJKCIEPUMEHTaxX JIOKaJbHOE YCHIIEHHE
JaBICHUSI ¥ KOHBEKTMBHOIO TEIIOBOrO IMOTOKA K IOBEPXHOCTH OOYCIIOBJIEHO
unTepdepennueii yaapusix BosH I u IV tuna mo xmaccudukanun Edney npu
B3aMMOJICHCTBUU CKAayKa YIUIOTHEHHs, WHIYyLIMPOBAHHOIO KpPYNHON 4YacTHIIEH, C

TOJIOBHOM y/IapHOM BOJIHOM.

IpakTHYecKkass 3HAYHMOCTb pabOThI COCTOUT B TOM, YTO:

e pa3pa0oTaHHbIE BBIYUCIUTENIBHbIE MOJENH, allOPUTMbl pacdéra M HX
NporpaMMHasi peaiu3alys MOTyT MCIOJIb30BaThCs /IS OLICHKHA 3PO3HOHHOIO H
TEIUIOBOIO BO3JIEMCTBHUS HA MOBEPXHOCTh BBICOKOCKOPOCTHOIO JIETATEJIHOIO WU
CITyCKAaeMOro anmnapara MpHu MPeoAOIeHHH UM 3albIEHHBIX YUaCTKOB aTMOC(EpBI;

e pa3paboTaHHBIE AITOPUTMbI YKMCIEHHOTO PELICHHs CHUCTEMbl YypaBHEHHH
HaBbe-CTokca Ul HECTAllMOHAPHBIX MHOrOMacIITaOHBIX 3aJad ¢ HM3MEHseMOn
reoMeTpreil B TPEXMEPHOM MMOCTAHOBKE HAa OCHOBE OECCETOYHOrO MOJAXO0AA He

OTpaHUYUBAIOTCSA MOJACIUPOBAHHUEM [ABHIKCHHS 4aCTHIl B yYAapHOM CJIO€ U MOI'yT
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HCIIOIB30BaThC  JUIS  PEIeHHs] IIMPOKOro Kpyra IPAaKTHYECKMX — 3ajad
BBIYMCIIUTENIBHOM a3pOJMHAMUKY;

® JIONOJIHUTENLHBIM IIPEUMYIIECTBOM pa3pabOTaHHOIO aBTOPOM JAUCCepTalluu
MPOrpaMMHOI0 KOJa pellIeHHs CUCTeM YpPaBHEHHH Ia30BOM JUHAMHKH SIBIISETCS
BO3MOYKHOCTh YCKOPEHHsI pacyéToB Oyiarojapsi pacrapaleIMBaHUIO BhIYHCIICHUN

C IPpUMEHEHUEM rpa(bnquKHx mMpoueccopoB.

JIOCTOBEPHOCTH  Pe3yJbTATOB  /HCCePTALIHOHHOIO  HCCJIEJOBAHHSA
obecreynBaeTcss CTPOrOCTHIO MaTeMaTUYeCKHX IOCTAHOBOK, aIeKBAaTHOCTHIO
TpEJICTABJIEHHBIX aBTOPOM (DU3UKO-MATEMATHUYECKUX MOJENEH, MCIOIb30BaHHEM
cospémeHme BBIYMCIUTEILHBIX METOJOB, YCTOWYMBOCTBIO M CXOJIUMOCTBIO
MCIIOJIb3YEMBIX YHCIIEHHBIX METOIOB, TECTUPOBAHUEM aJlOPUTMOB PEIICHHUs
ypaBHEHHM MaTeMaTH4eckoil (U3MKM, a TakxkKe COIIaCOBaHHEM pe3ylbTaToB
YHUCIEHHOTO MOJEIMPOBAHUS C OKCIEPUMEHTAIbHBIMU JaHHBIMH, pPac4Y€THO-

TCOPETUYCCKUMHU U aHATTUTHICCKUMU UCCIICAOBAHUAMU IPYTUX aBTOPOB.

JIMYHBIH BKJIAJ COHCKATe/Jsl COCTOMT B HEMMOCPEACTBEHHOM Y4YaCTUH B
ITOCTAaHOBKE HCJ’[CIZ " 3a1a4 UCCJICJOBAaHHUA, pa3pa6o.TKe BBIYHUCIIUTCIIbHBIX Moneneﬁ
A aQJIropuTMOB PpCIICHHUs ONUCAaHHBIX B JUCCEPTALIMHA 3aJaq YUCJICHHOT O
MOJICJIMPOBaHHUs BBICOKOCKOPOCTHBIX IIOTOKOB ra3za C TBép)IBIMI/I YyaCTHLIaMHU,
pa3pa60T1<e IIPpOrpaMMHOI0 KOJia, peaiu3yrolero MnpeacTaBjICHHbBIC MOACIJIN,
I[IPOBEACHUHU H_II/IpOKOMaCI_HTa6HI>IX YHUCJICHHBIX SKCIIEPUMEHTOB, aHaJIu3e€,
Bepmbmcaunn H O606I_IleHI/II/I IMOJIYYE€HHBIX JAHHBIX, COMOCTaBJICHUH IMOTYICHHBIX
pe3yJIbTaTOB C JKCICPUMEHTAIIbHBIMU H paC‘-IéTHO-TCOpeTI/I‘IeCKI/IMI/I JaHHBIMU,

MNOATrOTOBKE ny6n1/11<aum?1 I10 TEME JUCCEPTALINH.

B xoae 3amuThI JAHCCEPTAUMHN KPHTHYECKHX 3aMe4YyaHHi BBICKA3aHO He

ObLI0.
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Huccepranus Crnocobuna Anapes BurtanbeBrya nojHOCTHIO YZIOBJIETBOPSIET
nyHKTaM 9-14 «[TonokeHnst 0 IPHUCYKIEHUH YYEHBIX CTereHe, YTBEPKACHHOTO
nocraHosenueM IlpaBurensctea PO Ne 842 or 24 centsops 2013 roma «O
NOPSAKE TIPUCYKIEHUS] YUEHBIX CTEIEHEN.

Ha 3acenanuu 17 mapra 2023 roma aMccepTalHOHHBIH COBET OPUHS
pelieHne 3a pa3paboTaHHBIE COMCKATEIEM TEOpeTUYeCKHe [MOJIOKEHUs Ha
OCHOBAaHWH BBITIOJHEHHBIX MM MCCIEOBAHUM ¥ TpEICTaBICHHbIE KOHKPETHbIE
pe3yJIbTaThbl, COBOKYIIHOCTb KOTOPBIX MOXHO KBaTH(HIMPOBATH KAK HAyYHOE
AOCTHIKEHHE, COCTOsilllee B pa3paboTKe HOBBIX BBIYUCIUTEIBHBIX MOJIENeN
CIIOXHBIX NIBYX(a3HbIX Te€YEHMH Tra3a ¢ TBEPIABIMHM YACTHULAMH, B CYIIECTBEHHOM
Pa3BUTHH AITOPUTMOB M TEXHOJIOIMH pacuéTa HeCTAl[MOHAPHBIX TEYEHUil rasza B
MHOTOCBSI3HBIX MHOTOMAcCIITaOHBIX 00/1acTAX, UX OOOCHOBAHMH U MPUMEHEHHH K
PCLICHHIO aKTyalbHbIX 3a/1a4 ABYyX()a3HOH a’poJMHAMUKHM M Tra30qMHAMHYECKOIO
B3aMMO/ICHCTBHUS TeJl B CBEPX3BYKOBBIX IOTOKAX, OTOKAX MpUCYauTh CHOCOGHHY
AHzipero BuranbeBudy ydeHyio cTerneHb JOKTOpa (GpHU3HKO-MaTeMaTHIECKUX HayK.

Ilpy nposenenuu TafHOro roJOCOBaHMS MCCEPTALMOHHBIA COBET B
KonuyectBe 14 yenoBek, M3 HUX 8 JOKTOPOB HayK Mo crermaibHocTd 1.1.9. —
«MexaHHKa XHIKOCTH, ra3a M IUIA3Mbl», yYacTBOBABIIMX B 3aCeJaHUU; U3 18
HCJIOBEK, BXOJALIMX B COCTAB COBETA, JONOJHHTEIBHO BBEIEHBI B PAa30BYIO
samuty 0 dvenosek, mporosnocoBanu: 3a 14, mpotuB 0, HemeHCTBUTETbHBIX

oroyutereneii 0.

Ipencenarens nuccepranmoHHOro KpacunbaukoB

coseta 24.2.327.08, a.¢.-M.H., mpod. = ITaBen CepreeBuy

Y4eHbIl ceKkpeTapb JUCCEPTAHOHHOTO Z W ~ I'mpacnos

cosera 24.2.327.08, n.¢.-M.H., c.H.C.
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