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oHUHAIBLHOrO ONTOHEHTA 0 AUCCEPTALHU
®uaumonopoii JroavMuasl HukonaeBHbI
«Tenyiomacconepenoc B BoJe N BOAOHACHIIEHHBIX MOPUCTHIX CPEAaX B
00/1aCTH HHBEPCHHU TJIOTHOCTH BOABIY,
npeJcTaBJICHHOW HAa COUCKAHUE YYEHOH cTeNeHH KaHIHAaTa
pH3HKO-MATEMATHYECKUX HAYK 110 CIIENHAALHOCTH
1.3.14, Teniopusuka u Teope*ruqeacaﬁ TeNJIOTEXHUKA

AxkTyajdbHoCTh  HccaepoBanuii,  [ucceprammonnas paGora JLH,
OUINMOHOBOMA  NOCBALIEHA UCCIENOBAHMIO HHTEPECHOTO  HEJWHEHHOTO
TEIUIOGUINIECKOr0  SIBJIEHWMS: KOHBEKTHBHOI'O IIepeMELIMBAaHUA BOJEI B
[IOPUCTBIX Cpelax TNpU pPerucTpaluy HHBEPCUM TINIOTHOCTH JKHMAKOCTH., B
rocjieJHee BpeMs aKTUBU3UPOBAIIMCH MCCIENOBAHUS KOHBEKUUH KUIKOCTEN C
HeJIMHEeHHOHN  aNnmpokcuManued 3aBUCMMOCTH  IIJIOTHOCTH  KUIKOCTH  OT
TEMIIePaTypBI.

Knaccuueckas cuctema ypaBHeHuit Ob6epbexa-byccunecka mocTpoeHa Ha
IPEITIONIOKEHUN O IMHEHHOM 3aKOHE pacIpelieNieHus IITOTHOCTH OT TEIUIOBOTO
(axropa. JlomogHUTENBHBIM TPEATIONOXKEHHEM BBIBOJA YpaBHEHHMH Juid
OITUCAHUST KOHBEKIMH SIBIAETCS THUIIOTE3a O BOBMOXHOCTH YydeTa Bapualuy
MIOTHOCTH TOJIBKO B cilaraeMoM JuIsi Cuitel Apxumena. HecMoTps Ha 3aBegomoe
npubIIMKEHHOE OINMCaHWe KOHBeKUMHM cucreMoidl ypaBHeHud Obepleka-
ByccuHecka, ee IpUMEHEHHEe XOpowo cebs 3apeKOMEHIOBA0 B ILIUPOKOM
OUAlTa30oHe M3MEHEHUS TeIUIOMH3NYIECKUX JUCCUIIATHBHBIX IapaMeTpoB
Pa3IMYHbIX KUIKOCTEH.

JIt0GOTBITHO, YTO JUIMTENIbHBIE HATYpHBIE W OBITOBBIC HAOIIONCHUS
[TOJCTABHIIM I10Z COMHEHHS BO3MOXHOCTH HCIIONB30BAHUA alllIPOKCUMALIAN
Byccurecka it caMOM paclpOoCTpaHEHHON JKUAKOCTH Ha Halled INIaHeTe -
BOJBI. CYI.L’(CCTBGHH()e HeJMHEeHHAas 3aBUCUMOCTE ITJIOTHOCTH OT TeMIICPaTyphbl
BOnM3u Maxkcumyma 3,98 rpamycos no Llenscuio 3acTaBiIAOT NMEPeCMATPUBATE
YCTOABIIHECS  KIACCHYECKHe  IIPEACTaBIeHHs [0  TEOPETHYECKOMY M
YHCIICHHOMY MOJISTHPOBAHUIO IIPOLECCOB TEIIONEPEHOCA.

Kpome Toro, mockoibKy HHBEPCHS! TNIOTHOCTH BOJBI POUCXOANT BOIU3H
Ipyrofl BaKHOM TeMIIEpaTypHONW TOYKM — TOYKH I[epexola M3 arperaTHRIX
COCTOSIHHMI, TO H3ydeHWe KOHBEKTHBHOI'O TEIJIOMACCOIEPEHOca BaXHO I
3a1ay QUIBTPALMH BOMIEL B IOPUCTBIX cpesiax (HedTenoOpia, H3yUCHIE BEUHOM




MEP3I0THI, J0OBIYa MOJIE3HBIX HCKOTIAEMBIX W IPYTO€) U MMPOLIECCOB JIBHIKEHUS U
TastHHS JIGIHUKOB U OTPOMHBIX MacCHBOB CHeEra.

B nacrosimiee BpeMsi QOPMHUPYETCS] METOIOJIOTHS SKCIIEPUMEHTAIBHOIO U
TEOPETUUECKOr0 HCCIeNOBaHHA TaK HAa3bIBAEMOM KBaJpaTUYHOW KOHBEKLHH B
Poccuu u mMupoBoi Hayke. [TomydeHBl HHTEPECHBIE pe3yNbTaThl, HO [MOKa paHo
FOBOPUTE 00 YJIOBIETBOPUTENBEHOH pPa3pelIMMOCTH MHOTHX HAydHBIX 3ajad.
Taxum oOpa3zom, MOXKHO YTBEpKAaTh, YTO IUCCEPTAIlUs IOATOTOBIEHA IIO
aKTyaJIbHOM TeMe TeruloQU3UKH, IOCKONBKY B Hel WccleayeTcs BIUSHHE
HHBEPCHH TUIOTHOCTH BOJBI HAa CTPAaTH(PHUKALMIO THAPOJMHAMHYECKHUX IOJeH
CBOOOJIHBIX KOHBEKTUBHBIX T€YEHUN B BOJE M B BOJOHACBILIECHHBIX IOPUCTHIX
cpemax, B TOM 4Hcie ¢ yuétoM (paszoBoro nepexoja Boja-ién. IlpumeuarensHo,
YTO B JMCCEpPTAI[MM paccMaTpUBaeTCss He TOJIBKO MeXaHu3M beHapa s
onucaHus CBOOOMHOW KOHBekuH, HO H 3(dexkr Mapanronu-Inbdoea,
BJIMAIOIIEr0 Ha GOpMHUpPOBaHHEe KOHBEKTUBHOTO ITepeMeINBaHNs IPH HHBEPCHH
TJIOTHOCTH BOJBI (JKHJIKOCTH).

CTpykTypa W codep:kaHue Aucceprauum. [uccepramus o6bemom 98
CTPaHWI[ COCTOMT W3 BBEHACHMs, YEThIpeX TIJaB, 3aKIYCHUS H
6ubmuorpaduyeckoro cmnucka, cocrosmero w3z 94 HammeHoBaHui. B
JUCCepTalMOHHON pabote copepxutcs 30 pUCyHKOB.

Bo BBegeHHH aBTOPOM IHCCEPTAllMOHHON paboThl 00OCHOBBIBAETCS
aKTyaJbHOCTh BbIOpaHHOW TeMbl, COOPMYIMpPOBaHBI LEIW M  3aJa4n
HCCIIeIOBaHMM, YKa3zaHa HaydHas HOBH3HA U IIpakTH4YecKas 3Ha4MMOCTb
Hay4YHBIX pE3yJbTATOB, BHIHOCHMBIX Ha 3allUTy, NpPUBEIAEHBI CBEIEHHSA OO
arpobarnuu paboTsl, MyOMUKAIUSX, CTPYKTYpe H 00BbEMe NUCCepTaLlUH.

B nepBoii r1aBe AuccepTalliy MPeCTaBIeH 0030p IUTEPaTyphl 110 TEME
OWccepTalu.  ABTOPOM  IPOAHANM3UPOBaHBl  OJKCIIEPUMEHTAIbHBIE  H
TeopeTHdeckue paboTel, B KOTOPBIX IPOBEJEHB! MCCIEI0BAHMUA MO CBOOOAHOM
KOHBEKLIMM B JKMIKOCTH; II0 HCIOJIB30BAHUIO pAa3IMYHBIX YPaBHEHUH U
6e3pasMepHBIX [IapaMeTpoB (YHUCeT MOAOOMA), OMNMUCHIBAIOMIMX CBOOOIHYIO
KOHBEKIIMIO; 110 OMUCAHUIO M MoscHeHuto 3ddexra Mapanronu (MapaHroHu-
[u66ca); 1m0 O0COOEHHOCTSIM TEYEHMM OKHIKOCTH TMpH Yy4Y€Te WMHBEPCUH
MJIOTHOCTH, 110 KOHBEKTHBHOMY IIE€PEHOCY B IIOPUCTHIX Cpelax; M0 H3YYEHHIO
KOHBEKTHBHOI'O TEYEHUSI IIPH KPUCTAIUIM3ALIUH BOJIBL.

Bo BTOpO#i r1aBe aHOHCHPOBaHA (HU3MUYECKas U MaTeMaTHYeCKas MOJEIb
CBOOOIHOTO KOHBEKTHBHOIO TEYEeHHS BOABl B LMIMHAPUYECKOM COCyAE C
OXJTK/IAIOIIUM 3JIEMEHTOM C Y4e€TOM MHBepcuH e€ IIoTHOCTH. OJHOBPpEMEHHO
¢ WHBepCcHEH IUIOTHOCTH BOIBI YUHTHIBAIOTCS HATSKEHWE Ha CBOOOIHOH



[IOBEPXHOCTH (TEPMOKANH/UIAPHEIA 3¢dekT MapaHrodu) U 3aBHCHMOCTb
JIHMCCHTIATUBHBIX KO3()(DUIHEHTOB NTHHAMHYECKON BS3KOCTH, TEIUIOEMKOCTH H
TEIUIONPOBOAHOCTH BOJIBI OT TeMIlepaTypel. [IpoBe/iens! pacueTs! st UIuHIpa
C YKa3saHHBEIMM TEOMETPHYECKUMHU pa3MepaMd M HCCIENOBAHO BIHSHHE
Pa3NUYHBIX TPaHWUYHBIX YCIOBMM Ha CBOOOAHOHM rpaHuie (B TOM YHCIe
PaccMOTPEHO YCIIOBHE UAECATILHOTO CKOJBKEHHS).

IToxazano, 9TO rpaHMYHOE YCIIOBHE MIPHIIUITAHHUS U ITPOCKATb3bIBAHUS
Majio BIUSIOT Ha ()OHOBOE KOHBEKTHMBHOE TEHUEHHE, HO HeJb3s IpeHeOperathb
sbdexroM MapaHroHd INpH W3YYEHHH KOHBEKLUM IIPH ydYeTe HHBEpPCHH
IUIOTHOCTH BOJIBI. Y CTAHOBJIEHO, YTO KOHBEKTHBHOE TEUCHHE KUIKOCTH IIPH
y4eTe BIIMAHHA IIOBEPXHOCTHOI'O HATSIKEHHS SIBISETCS 00jiee MHTEHCUBHEIM,
4TO TNIPUBOJMT K O0jIee OBICTPOMY OXJIaXKIEHHUIO KUIAKOCTH B COCYIE.

B Tperbeli riaBe NpeACTAaBIEHBI PE3YNBTATHl YHUCIEHHOTO pPEIICHUS
(4MCNIEHHOTO 3KCIIEPUMEHTa) 3aJauld KOHBEKTHBHOIO TEUeHHs BOJIBI B
BBICOKOTIDOHMI[AEMOM IIOPHCTOH cpele B UWIHHIPUYECKOM COCYIE C
OXJIQ)KIAFOIIUM 3JIEMEHTOM Ha OCHOBE (DM3WYECKOH W MaTEMATHYECKOH MOIeNn
TEIJIOMACCOMEPEHOCa TNpPH HHBEPCHM IUIOTHOCTH BOJBI, YYHTHIBAIOIIEH
3aBUCUMOCTb IWHAMHYECKOH BS3KOCTH, TEIUIOEMKOCTH, TEIIONPOBOAHOCTH
BO/IBI, & TAK)XK€ IIOTHOCTH, TETNIOEMKOCTH, TEIUIONIPOBOAHOCTH IIOPHUCTON CpeIb
OT TeMIlepaTyphl. JTa Moelb ObLIa OMMCaHa BO BTOPOM IIIaBe AWCCEpTAIlUH.
IlokaszaHo, YTO y4er MaKCUMyMmMa IUIOTHOCTH Yy BOJLI B 3amadax C
TOPHU30HTAIIEHEIMH I'PaJMEHTaMH TEMIIEpaTyp B 30HE TeMIlepaTyp, OJIH3KHX K
HYyJII0, IPHUBOJUT K IIEpECTpOMKe KOHBEKTHBHOIO Te4eHHsA. B a3Tom ciyuae
HUCXOJsIllee TEUEHHE 3aMeIieT CBOIO HHTEHCHBHOCTE M BO3HHKAIOT
BOCXOIAIIME IIOTOKH XOJOAHOW BOJBL. YMEHbIIEHHWEe WHTEHCUBHOCTH
KOHBEKTHBHBIX IIOTOKOB B MOMEHT I€PECTPOHKH TEUeHHUs 3aMeUIIeT TeMII
OXJIQXKICHHS CHCTEMEI.

B uyerseprodi rnaBe paccMaTpHBaeTCs  YHCIEHHOE  peIleHHE
MHOTOIapaMeTpUYEeCKON 3aadd KpUCTAJUIM3allMM BOIBI B IIOPUCTOW Cpele B
MUIMHAPUYECKOM COCYNle C OXJIaKIAIOIIMM 3JIEMEHTOM Ha OCHOBE IIOJHOM
buszndeckoil U MaTeMaTHYECKOW MOJIENH TEeIIoMaccolepeHoca IIpH WHBEPCHH
IUIOTHOCTH BOJBI, YYHUTHIBAIOIIEH KOHBEKTHBHBIE TEYEHHs, 3aBHCHMOCTE
TEeIJIOQU3NYECKUX IapaMeTpOB BOJABI M IIOPHCTON CpeIbl OT TEMIIEPATYPHI.
[ToxazaHo, YTO y4YeT MaKCHMAaJILHOTO 3HAaY€HWs IUIOTHOCTH BOJEBI BIIHMSET HA
IpOLIeCC NPOMEP3aHUs HACBHIIIEHHBIX BOJOW IOPHUCTHIX Cpell, U IIPUMEHCHHE
MOJieJIell BOJbl B HAay4YHBIX M HMHXKEHEPHBIX pacyeTax, HE ONUCHIBAIOMIMX eé
MaKCHMyM IUIOTHOCTH, MOKET TIIPUBECTH K 3HAYUTEIBHEIM OIIHOKAaM.



HeiicTBuTenbHO, Tedenue BOIH3M o6macTi (Bha3oBoro TIepPeXoaa HEe MOKET OBITH
pacCiuTaHo ¢ HCIIONB30BAHUEM MOJENH BOABI 0e€3 ydyeTa MakCHMyma eé
IUIOTHOCTH. B Tipupoze Boms miH#K BasoBoro mepexona scerna hopmupyercs
BOCXOJUIMA KOHBEKTHBHBIH TIOTOK, B TO BpeMs KaK pacuyeThl 6e3 ydeTa
WHBEPCHUH TUIOTHOCTH 3a1alyT HUCXOMAIIMH KOHBEKTHBHBIH MOTOK, YTO HMeEeT
IIPUHIMITHATIEHOS 3HAYEHUE I LENOTO psfa 3aj1ad, K IPUMepy, B pacyeTax
epeHoca npuMeceid. B riiaBe mpHBeneHB! KauecTBEHHBIE W KOIMYECTBEHHLIE
OHCHKM LISt IPUMEHECHHUA pa3spaboTaHHON MOMENH U YHCIICHHBIX PACHETOB.

B 3akil0oYeHMH pyKONHCH TIPHBENEHBI BHIBOEI 110 pe3yJibTaTam
JHCCEPTALMOHHOTO HCCIIEMOBAHMUS.

Hayunasi moBu3Ha. B npencraBnenHoif k 3ammre JUCcepTaluy Ha
COMCKaHHe YYEHOH CTelleHH KaHIH[aTa HAayK B KAYeCTBE OCHOBHBIX HAYYIHBIX
PE3YIBTATOB MOYKHO BBIJEIHUTE:

1. BriepBele aHOHCHpOBaHAa MaremaTHyeckas W usnveckas Momens
KOHBCKTUBHOrO ~ TEYEHMA BOABl B NUIHHIPHYECKOM COCYIE ¢
OXJTKIAMOIMM  SJIEMEHTOM TP HHBEPCHH IUIOTHOCTH BOJBl  OT
TEMIICPaTypbl ¢ Y4E€TOM I'PAaHUYHLIX YCIOBHS MapaHroHdu Ha cBOGOIHOIN
[TOBEPXHOCTH ¥ HEIMHEHHOH 3aBUCHMOCTH IHHAMHYECKOH BS3KOCTH,
TeIUIOEMKOCTH, TEILIONPOBOAHOCTH BOJB! OT TEMIIEPATYPBL.

2. BuepBele H3yd4eHa CTPYKTypa CBOGOIHBEIX KOHBEKTHBHBIX TEUEHMH U
OOBSICHEHO B3aMMHOE BJIMSHHWE W PONM HHBEPCHH TUIOTHOCTH BOOBI U
TOBCPXHOCTHOTO HATKEHMS HA TEMJIOMACCONEPEHOC IIO0CPENCTBOM
IPEJII0KEHHOH aBTOPOM NUCCcepTalii pU3UKO-MATEMATHIECKON MOIEITH.

3. Brepsble  pemeHa  MHOromapameTpHdecKas KpaeBass  3ajava
KOHBCKTHBHOI'O TEYEHHSA BOJBI B BEICOKONPOHHUIIAEMOI! IIOPUCTOH cpefe B
[HIIMHIPUIECKOM COCY/IE ¢ OXIIAKIAIONUINM dJIEMEHTOM U KpaeBast 3a1a4a
AJ4  ONMCaHWA  KPUCTAUIM3ALMHM BOABl B IIOPUCTOH cpeme B
[HIHHAPHYECKOM COCYJIe C OXJIXKIAIOMKUM DIEMEHTOM TIPH HHBEPCHH
IIJIOTHOCTH BOJIEI.

4. BriepBble npemoxkeH Ge3pasMepHBI napamerp (4ucio nomoOus) i
HEOOXOJMMOCTH Y4éTa WHBEPCHH IUIOTHOCTH BOJIBI IpU  pelleHHH
TeIopu3nIeckux 3anad. OnpeneneHsl 3HAYEHHS JTOTO KPUTEpHUs, MpPH
KOTOPBIX BO3MOYKHBI JJOCTOBEPHBIE PACYETHI.

5. BrepBele OIlEHEHO W W3YYEHO BIMSHHUE KOHBEKTMBHOTO TEYEHMs Ha
(opmy rpaHuuBl o6macTH (asoBOro mepexoaa B HOPHUCTOI cpene u
UCCIIENOBAHO BIIMSHHUE HWHBEPCUW INIOTHOCTH BOJBI HA CTEleHb
[IPOMEP3aHMS [IOPUCTOH CpeIbl.



Hayunas v npakTHueckasi 3HaYMMOCTD paboTel. B nuccepranuonnoii
paboTe NpUBEIEHBI CIIOCOOBI OIUCAHMS CTPYKTYPbl KOHBEKTHUBHEIX TE€YEHHWI B
BOJIC ¥ BONOHACBIMICHHBIX MOPUCTBIX cpenax. OHM HalIyT CBOe MpHUMEHEHHe
TIpH  [IPOCKTUPOBAHNH, CTPOMTENBCTBE W OKCIUTyaTallHH 3HaHUM, HedTSHbBIX
CKBaXXHH, TPyOOIpPOBOJIOB, JOPOr ¥ MPOYMX OGBEKTOB, 9KCIITyaTUPYEMBIX B
HECTallMOHAPHBIX KIMMATHYECKUX YCIOBHAX. [Ipu MpoBeNeHUH HcclienoBaHuil
ObL1 BBeZleH Ge3pasMepHBIi mapaMeTp, KOTOPBIH MOXKeT 6BITh UCIIONB30BaH IIpU
BEIOOpE METOIMKM PEINeHHs 3a[ad TEerIOMACCONEPEHOCA B BOJOHACHIIIEHHEIX
TIOPUCTBIX CpefiaX BONM3HM TeMIIepaTypbl HHBEPCHH KHIKOCTH (BOJIBI).

/MocToBEpPHOCTL H 060CHOBAHHOCTL Pe3yJIbTATOB, npeacTaB/IeHHBIX B
AHMCCEPTallMM PEe3YNbTATOB 00ECHEeYHBAETCS NMPUMEHEHHEM 33KOHOB MEXAHHKH
MHOTO(a3HBIX Cpell ¥ TEPMOAMHAMHKH, MWCIIONB30BAHUEM H3BECTHBIX,
arpoOMPOBAHHBIX ¥ XOPOLIO 3apPeKOMEHIOBABIINX YCTOHUYMBBIX YHCIIEHHBIX
MCTOZIOB, KOTOPBIE HHTErPUPOBAHEI B OTKPHITYIO HHTEIPHPYEMYIO MIAT(GOPMY
OpenFOAM; MHOTOKpaTHEIM TeCTHPOBaHHEM OporpamMM IpH Pa3THYHBIX
UCXOAHBIX  MaHHBIX W  TPAaHUYHBIX  YCIIOBHM;  COMOCTaBJIEHHEM  C
SKCIEPUMEHTAIBHBIMH U PACUYETHBIMU JaHHBIMHU IPYTUX HCCIIeq0BATENCH.

Pesynerarel, mpejcTaBieHHBlE B JAUCCepTallMOHHON pabore JLH.
OuIMMOHOBOH, NPONUIM  anmpobalMI0 HA  ceMu BCEPOCCUUCKUX U
MEX/TyHapOIHbBIX KOHGEpPEeHINIX U Ony6IuKoBaHsl B 11 meyaTHbIX pabotax, 4
M3 KOTOPBIX B HAy4YHBIX CTaThiX, BXousmumx B [lepedens BAK (1 sBmstorcs
CTaThAMH B  PELCH3UDYEMBIX HAyYHBIX JKypHAllaX, MWHIEKCHPYEMEIX B
MeXlyHapoIHbIX Oazax jaHHbIX Web of Science u Scopus).

CooTBercTBHE aBTOpedepaTa COePKAHUIO AHCCePTALHH.
ABTOpe(epaT SCHO, TIOTHO M IIPABHIEHO OTpAKaeT CTPYKTYDPY, OCHOBHEIE
Pe3yNbTaThl ¥ BEIBOJIBI AUCCEPTALIAH.

3ameyaHHsl MO0 JUCCEPTALMH H aBTtopedepary. [Ipu o3HaKOMIIEHHH C
AHCCEPTAHOHHON paboTol M aBTOpedepaTroM MHCCEPTALMH He BO3ZHHKAET
CYILICCTBEHHBIX 3aMEYaHMil 10 NPECTaBIeHHIO MaTepuana. B pabore umeercs
HEeOOJIBIIOE YHMCIIO HETOYHOCTEH M OIEYaToK, He BIIHSIOMMX Ha BOCIIPHSATHE
HayqHBIX PE3yJbTaTOB. TeM He MeHee OTMEedy HEKOTOpBIE JMCKYCCHOHHBIE H
TEXHHYECKHE MOMCHTBI, BO3HHKIIHE IPH O3HAKOMIEHHH C JWCCEpTalyel u
aBTOpedepaToM:

1. ABTOp HCHONB3yeT MOHATHE «(hU3MKO-MaTeMaTHyeckas MoIeby. Mue

TIOHATHO, HTO TOAPa3yMeBaeTCs, HO Iydllle Hamnucarh «pH3MYecKas u

MaTeMaTHIecKass MOJIEIb.



2. Xotenoch 6bl, 9TO aBTOP MOSICHUI BBIOOp TeOMETpHUECKHX pasmepoB
UHIAH/Pa TIPY [IPOBEICHNH PACYETOB. DTOT BONIPOC KACAETCS BCEX TIIIAB
AUCCEePTalHOHHON paBoTHl.

3. Ilpu orcyrctBum yuera TEPMOKANUIIAPHOTO 3G dexta Mapanronn Ha
CBOOOIHOH rpaHuIEe (OPMYIBl OMUCHIBAIOT He T'PaHHYHOE YCIOBHE
IPOCKaJIb3bIBAHUS, @ TPAHUYHOE YCIIOBUE MJCATBHOIO CKOJIBIKEHS.

4. Kak ncenenoBanach CXOQHMOCTE [IOJTYYEHHOI'0 YHCJIEHHOTO PelleHHs?

5. IloueMy mpu pemleHHH 3ama4u OMHCAHHS KPUCTAJUIU3allMd BOMEI OBLI
TIOCTYTMPOBaH JINHEHHBIN 3aK0H Japcu?
3axuiodenne. [luccepTanuoHHas pabora ®@uaumonoBoii JIoAMHUIbI

Hukonaesun «Temsiomacconeperoc B Boge u BOJOHACBIIEHHBIX MOPHCTHIX
cpenax B 06,1aCTH HHBEPCHH MJIOTHOCTH BOIbIY COOTBETCTBYET TpeOOBaHUAM
nyHkTaM 9-14 IlocranoBnenus ITpaButensctsa PO 842 oT 24 ceHTs106psg 2013 r.
«O  TopAmKe OPHCY)KAEHHS yYEHBIX CTeleHei» ¢ U3MEHEHUSIMH |
nononHeHusME Ne335 ot 30 urong 2014 r., 21 anpens, 2 asrycra 2016. Arop
AMCCEPTALNN JIOCTOMH IPHUCYXKIEHUsS yJYeHOHW CTeleHHM KaHIWIaTa buzuko-
MaTeMaTHYCCKHX HayK [0 crhenuaibHoctH  1.3.14. Tennodusuka wu
TEOpEeTHYECKAas! TeINIOTEXHUKA.

I[Tpodeccop xadenps
MH(OPMALHOHHBIX TEXHOIOIUH U CUCTEM YIIpaBieH s

WHCTHTYT painos/IeKTPOHUKH | HH(OPMaIMOHHEBIX TeXHOIOTHi — PTd
OI'AOY BO «Yp®V umenu nepsoro [Ipesunenta Poceun B.H. Ensuuna
JloxTop dusmko-MaTeMaTHuecKHX HAYK, HOLEHT
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