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CBE,UEHlliI 0 PE3Y Jlb TAT AX OYEJlJ1llHOH 3A~HTbI 

)J,nccepTaUHOHHblH COBeT: ,U 212.125 .14 

ConcKaTeJJb: Ha.3apos B11a,IJ,11c11as Ceprees11q 

TeMa ,lJ.nccepTauuu: «Y11c11eHHoe MO,IJ,e11vrposaH111e npoueccos cpa.3oBoro 

nepexo,IJ,a B TeXHOJlOfW-IeCKlllX ycTaHOBKaX». 

CneuuaJJbHOCTb: 01.02.05 - MexaH11Ka )1(11.IJ.KOCTl1, ra3a 111 n11a.3MbI 

Perneuue ,lJ.nccepTauuouuoro coseTa no pe3yJJbTaTaM 33llJ.HTbI: Ha 3ace,IJ,aH1111 

24 ,IJ,eKa6p51 2021 ro,IJ,a, npoTOKOJl N~ 9, ,IJ,11ccepTau110HHbIH coseT np11we11 K 

BblBO.II.Y o TOM, LI.TO .z1:i1ccepTau1151 npe,II,cTaB115leT co6oi1 3aKOH4eHHYIO ttay4HO-

KBaJ111cp11Kau110HHYIO pa6oTy, KOTopa51 COOTBeTCTByeT KpHTepmIM, 

ycTaHOBJleHHhlM 00JlO)l(eHll!eM 0 yt-leHbIX cTeneHei1, 

YTBep)l(,II,eHHbIM nocTaHOBJleHHeM npaBHTeJlbCTBa PocCHHCKOH <l>e,II,epaUHH OT 24 

ceHT516p51 2013 ro,IJ,a N~ 842, 11 npHH51Jl peweHvre npttcy,IJ,11Th Ha3aposy 

Bna,IJ,Hcnasy Ceprees114y yYeHyIO cTeneHb KaH,IJ,H,IJ,aTa tj:>H3HKo-MaTeMaT11YecK11x 

HayK. 

fipucyTCTBOB3JJH: KpaCll!JlbHHKOB n.c. - npeoceoame.nb, r11nacnos B.IO. -

yl/eHbtzl ceKpemapb, a TaK)l(e lifleHbZ ouccepmai1uoHH020 coeema: Xo11ocTosa O.B., 

Eap.LJ,lllH E.C., E11waes A.M., Eypos A.A., KonecHHK C.A., KoceHKO H.H., 

KoTeJibHl1KOB B.A., KoTeJibHHKOB M.B., H11K11TYeHKO JO.A., OsYHHHMKOB M.JO., 

P5160B n.E., <l>opManes B.<l>. , IJ,11neHKO A.B., qepenaHOB B.B., illaMOJ111H M.B. 

Ilpence,IJ,aTeJlb ,IJ,HCCepTaUHOHHOfO 

COBeTa ,U 212.125.14, 

,IJ,OKTOp tj:>M311KO-MaTeMaTH4eCKHX HayK, 

npotj:>eccop 

Kpac11JibHlllKOB 

nasen CepreeBI14 

f11,IJ,acrros B11an11M11p 

JOp hemP-1 
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3AKJIJOqEHl1E ));11CCEPTAUJ10HHOfO COBETA)], 212.125.14, 

C03,ll,AHHOrO HA EA3E <DE,ll,EPAJihHOrO IOCY )J,APCTBEHHOrO 

EIO,ll,)KETHOro OEPA30BATEJibHOro yqp£)K)J,EHH51 BblCWEfO 

OI>P A30BAHJ15I «MOCKOBCKI1M ABl1AUI10HHhlH 11HCTMTYT 

(HAUMOHAJibHbIH l1CCJIE,ll,OBATEJibCKHH YHl1BEPCI1TET)» 

Ml1Hl1CTEPCTBA HA YKlll VI BbIClllEfO OEPA30BAHJ15I POCCHHCKOM 

<l>E,ll,EPAUMI1, no ,ll,lllCCEPT ALU1J1 HA COMCKAH11E yqEHOM CTEDEHl1 

KAH)J,M)J,A TA HA YK 

aTTecTau11ottttoe .ueno N2 -----------

perneHHe .u11ccepTau110HHoro coseTa OT 24 .neKa6p51 2021 r. N2 9 

0 np11cy)J(.nett1111 Ha3aposy Bna.u11cnasy Ceprees111-1y, rpa)J(.uatt11tty ~ 

Pocc11i1cKoi1 <De.uepau.1111, yYeHott cTeneH11 Katt.n11.naTa cp11311Ko-MaTeMaTw-1ecK11x 

ttayK. 

)J,11ccepTau1151 «q11cneHHoe Mo.uen11posatt11e npoueccos cpa3osoro nepexo.ua 

B TeXHOJIOrJ1YeCKl1X ycTaHOBKaX», npe,UCTaBJieHH351 K 3al..l.l,11Te no cneu11aJihHOCTl1 

01.02.05 - «MexaHHKa )J(J1,UKOCTI1, ra3a l1 nJia3MbI», rrpHH51Ta K 3al..l.l,l1Te 21. l 0.2021 

r., npoTOKOJI NQ 6, co3,UaHHbIM Ha 6a3e cpe.uepanbHoro rocy.uapcTBettttoro 

6JO.u)J(eTttoro o6pa3oBaTeJibHoro yy pe)J(,UeH 1151 BhIClllero 06pa3osatt115! 

«MOCKOBCKJ1H as11au110HHblM HHCTHTYT (HaUHOHaJJbHbIH HCCJle)J,OBaTeJJbCKl1M 

yHirnepc11TeT)», M11tt11cTepcTsa ttayK11 11 Bbicrnero 06pa3osaH115! Pocc11ttcKoi1 

<De.uepau1111, 125993, MocKBa, A-80, rcn-3, BoJJOKOJiaMCKOe lllOCCe, .u.4, np11Ka3 

M1-rno6pttayK11 P<D o co3.natt1111 coseTa - N2 714/HK OT 02.11.2012. 

Co11cKaTeJJh Ha3apos Bna.u11cnas Ceprees11Y, 1993 ro.ua pO)J()J,emrn, s 201 7 

ro.uy OKOHYJrn cpe.uepaJibHOe rocy.uapCTBeHHOe 6IO,U)J(eTHOe o6pa3oBaTeJJbHOe 

yype)J(,Uett11e BbIClllero o6pa30BaHl151 «MOCKOBCKHH as11aU,l10HHhIM l1HCTl1TYT 

(HaUI10HaJJbHblH l1CCJle)J,OBaTeJibCKl1H ymrnepc1neT)» no HarrpasJieHHIO 

no.uroTOBKlf 01 .04.04 «np11K11a.uHa5I MaTeMaTwKa» c np11cy)J()J,eH11eM 



KBaJ111cp11Kau1111 «Mar11cTp» (.zu1nJlOM cep11J1 1077 I 8 HOMep 0961500 OT 30.06.2017 

r.). 

B nep11o)l. c 2017 r. no 2021 r. rrpoxo)l.11Jl 06yYeH11e B OYHOM acn11paHType 

Ha Kacpe)l.pe 806 «Bb1Y11cm1TeJlbHa5l MaTeMaT11Ka 11 rrporpaMM11posaH11e» 

cpe)l.epaJlbHOfO rocy .napcTBeHHOfO 610)].)f(eTHOfO o6pa30BaTeJTbHOe yype)f()l,eH11e 

BblCWero o6pa30BaHl151 «MOCKOBCKHH aBl-iaUHOHHbIM 11HCTHTYT (HaU.HOHaJlbHblH 

11ccJle)l.0BaTeJlbCKHH yH11sepc11TeT)» no ttanpasJlett1110 no)l.rOTOBKM 01.06.01 

«MaTeMaT11Ka 11 MexaH11Ka» (.n11nJlOM cep1151 I 07718 HOMep 1179015 OT 

09.07.2021 r). 

B HaCT05IW.ee speM51 Ha3apos B.C. pa6oTaeT B )l.OJT)f(HOCTH se.nyw.ero 

HH)f(eHepa B ITAO «HITO «AnMa3». 

,ZJ,11ccepTaIJ,l15l BbICTOJIHeHa Ha Kacpe.npe 806 «BhI411CJII1TeJibHa51 MaTeMaT11Ka 

11 nporpaMM11posaH11e» cpe.nepanbHoro rocy.napcTBeHHoro 610.n)f(eTHoro 

06pa30BaTeJ1hHoe BhlClllero 06pa30BaH115l «MOCKOBCK11 H 

as11au,110HHbIH HHCTHTYT (Hau,110HaJlhHhIH 11ccne)l.0BaTeJlbCKl1H yH11sepc1ueT)» 

Hay1-1HbIH pyKOBO)l.11TeJ1b - KaH.n11.naT cp11311Ko-MaTeManrLJecK11x HayK, 

cTaplllHH Ha~HbIH COTPY.ll.HMK, .nou.eHT Kacpe.npb1 «MoneKyn51pttbre rrpou,eccb1 11 

3KCTpeMaJibHhie cocT05IH1151 sew.ecTsa» MocKoBcKoro rocy.napcTBeHHoro 

yH11sepc11TeTa 11MeH11 M.B. JloMoHocosa (MrY 11MeH11 M.B. JloMoHocosa 11n11 

MrY) Hsattos Hroph 3.ll.yap.nos111.1. 

Ocpm.1,11anhHbie onnoHeHThI: 

1. obIKOB H11Konaii IOpbeBHY, )l.OKTop cp11311Ko-MaTeMaT11YecK11x ttayK, 

Be.ll.yw.11i1 ttayYHhIH COTPY.LI.HHK U,eHTpa nepcrreKTMBHhlX 11ccne.nosatt11i1 

CaHKT-fleTep6yprcKoro nomuexH11YecKoro ytt11sepn1TeTa ITeTpa 

Bemmoro 

2. 5IcTpe6os Apcett11.i1 KottcTaHTHHOBMY, KaH.LI,11.LI,aT Textt11YecK11x HayK, 

.nou.eHT Kacpe)l.pbI Hl13KH:X TeMnepaTyp Hau11otta.rr1ttoro 

I1CCJie)l.OBaTeJThCKOfO ymrnepc11TeTa «M'3l1» 

Bee ormoHeHThI .nan11 nono)f(11TenhHOe 3aKJIIOl.feH11e o .n11ccepTau,1111. 
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Be.nyma.SI opramnawrn - <l>e.nepaJibHoe rocy .napcTBeHHoe 610.n)l(eTHoe 

yYpe)l(.nemrn HayK11 l1HCTHTYT rrpo6neM MexaHHKH HM. A.IO. l1ll1JlHHCKoro 

(HTIMex PAH) ( 119526, MocKsa, np-T Beptta.ncKoro, .n. 101, Kopn. 1) 

npe.ncTas1rna TTOJlO)l(HTeJlbHhIH OT3bIB, KOTOpblH no.nrr11caH 3ase.nyW.HM 

Jla6opaTop1111 pa.n.11auttoHHoi1 ra3osoii .n11HaM11K11 HITMex P AH, npocpeccopoM, 

aKa.D,eMHKOM P AH Cyp)l(HKOBbIM CepreeM T11Mocpees11qeM 11 yTsep)l(.D,eH 

3aMeCTHTeneM rettepaJibHoro .n11peKTopa VITIM ex P AH, .D,OKTopoM TexH11YeCKHX 

ttayK B.11. KapeBhIM. 

B OT3bIBe se.nyw.e?t opraH113au,1111 YKa3atto, 4TO .n11ccepTaUH.Sl Ha3aposa B.C. 

«q11cJieHHoe Mo.nem1posatt11e npoueccos cpa3osoro nepexo.na s TexHoJiorHllecK11x 

ycTaHOBKax» BbinOJIHeHa Ha BbICOKOM cpI13l1KO-MaTeMaTl1lJeCKOM yposHe, a 

npose.LJ,eHHbie B pa6oTe 11CCJie)J,OBaHl1.Sl .SlBJI.SllOTC.Sl Hay4HO-o6ocHOBaHHblMl1 11 

11MelOT rrpaKTI14eCKYIO 3Ha4HMOCTb B o6JiaCTl1 MO)J.eJmposaHl151 Tel.feHHH c 

cpa30BhIMH nepexo.naM11. Pe3yJihTaTbI .n11ccepTau110HHOH pa6oThI npe.nJiaraeTC.Sl 

l1CTTOJlh30BaTh B Hay4HO-l1CCJie)J,OBaTeJlbCKl1X 11 OflbITHO-KOHCTPYKTOpCKMX 

pa6oTax B as11au110HHO-KOCMH4eCKOH npOMhIWJ1eHHOCTI1. )J,HccepTaU,HOHHa.Sl 

pa6oTa npe.ncTaBJI.SieT co6oii 3asepwettHy10 ttayYHO-Ksan11cp11KaUHOHtty10 pa6oTy, 

y.nosJieTsop.SlIOll.J,yIO sceM Tpe6osaHH51M, npe.no.SIBJI.SleMhIM BAK PoccH11 K 

KaH)J.H.IJ,aTCKHM .n.11ccepTaUI1.SlM no crreu11aJibHOCTI1 01.02.05 Mexamrna 

)l(M.LJ,KOCTH, ra3a 11 nna3MhI, a ee asTop, Ha3apos BJia.n.11cJias Ceprees11Y, 

HeCOMHeHHO, 3aCJ1Y)l(l1BaeT np11cy)l(.D,eHM.Sl eMy HCKOMOH CTerreHH KaH.LJ,11)1,aTa 

cp11311KO-MaTeMaTW-leCKHX HayK. 

TIO .ll,l1CCepTaU,Hl1 MMeIOTC.Sl CJie.D,ylOll.(11e 3aMeYaHH.Sl: 

1. He np11se.LJ,etta saJ111.LJ,aUH.Sl 11 sep11cp11Ka1.1,1151 npe.nnaraeMOH asTopoM Mo.LJ,eJI11 

roMoreHHo-reTeporeH HOH KOH.LJ,ettcaum1 

2. B rr.SlTOH rnase .n11ccepTa1.1,1111 11cnonh3yeTC.Sl )J.Jl.SI pacqeTa 3)l(eKTopttoro 

ycTpOHCTBa 0411CTKH MO.LJ,eJib Typ6yJieHTHOCTl1, KOTOpa.Sl He IT03BOJrneT KoppeKTHO 

BOCnp0113BeCTYI Typ6yJieHTHOCTh B npMCTeH04HOM cnoe. 



3. He npttseneH yYeT BJIHHHH.51 Typ6yneHTHOCTl1 TIOTOKa Ha CKOpOCTb pocTa 

KnacTepos 11 ttyKneau.mo. 

4. Y.11cneHHhIM 3Kcnep11MeHT no 11ccnenosamuo 11cTe1.1eH115l aprotta 113 

MH.Kpoconna B BaKyyMHYlO KaMepy 11 CKHMMep (BTOpaH rnasa) TIOKa3aJI, l.JTO 

KanJIH, o6pa30BaBurnecH B corrne l1 CTpye, 11.cnap5IlOTC5l npaKTHl.JeCKH TIOJIHOCTblO, 

rrpH npOXO)l(nemm CMec11 qepe3 ynapttylO BOJIHY nepen CKHMMepoM. 3To He 

no3som1eT rrp11 TaKoM pe)l(11Me nonyY11Th KJiacTepHhie nylfKl1. AsTopy cnenosano 

6hJ HaHTl1 pe)l(HM, nptt KOTOpOM B naHHOM ycTpOHCTBe cyw:ecTBOBaJI 6b1 

ycTOHlfHBblH IIOTOK KJiacTepos Ha BbIXone. 

)J,HccepTau,11.oHHaH pa6oTa o6cy)l(neHa 11 ono6petta Ha ceMHHape 

Jla6opaToptt11 panttau,110HHoi1 ra3osoi1 n11.HaMMK11 MCTMex P AH, no pe3ynhTaTaM 

KOTOporo 6hlJI YTBep)l(neH OT3hIB. 

Co11cKaTeJio HMeeT 16 pa6oT no TeMe n11ccepTau,1111., H.3 KOTOphIX 8 

rry6n11Kau.1111 B 113naHHHX, peKoMettnosaHHhIX BAK P<l> Hil1n11 M3 MCU, asTopoM 

nony1.1eH naTeHT Ha none3HYIO Monenb. 

Ha11.6onee 3Hal.JHM01e pa6oThI no TeMe n11ccepTau.1111: 

1. Ha3apos B. C. IlpmIO)l(eHHe MoMeHTHoro MeTona nnH Monenwposamrn 

reTeporeHHOM KOHnettcau,1111 11 11cnapeHill1 //<1>113MKO-Xl1Ml1l.JeCKa51 KMHeTHKa B 

ra3osoi1 )l,MHaMH.Ke. 2021. T.22, Bbm. 5. 

2. Ivanov I.E., Nazarov V.S., Kryukov I.A. The Investigation of the Evolution 

of Cluster Beam Development in the Nozzle-Skimmer System B )l(ypttane Smart 

Innovation, Systems and Technologies, M3naTeJibCTBO Springer Nature 

(Switzerland), TOM 217, c. 69-85 (2021 r.) 

3. Nazarov V.S., Ivanov I.E., Kryukov I.A. Numerical study of gas-dynamic 

and condensation processes in an ejector device used to purify gas-air emissions s 

)l(ypttane IOP Conference Series: Materials Science and Engineering, 

113naTeJihCTBO - (Krakow), TOM 927, NQ 012063, c. 012063-1-012063-7 (2020 r.) 

4. Ivanov I.E., Nazarov V.S., Gidaspov V.Yu, Kryukov I.A. Numerical 

Simulation of the Process of Phase Transitions in Gas-Dynamic Flows in Nozzles 

and Jets B c6opH11.Ke Advances in Theory and Practice of Computational 

Mechanics, 11.3naTeJibCTBO Springer Singapore (Singapore), c. 133-151 (2020) 

5. Nazarov V.S., Ivanov I.E., Kryukov I.A., Gidaspov V.Y. Modeling the 

dynamics of a gas-droplet substance in nozzles, taking into account the phase 



transition s )KypHane Journal of Physics: Conference Series, 113.n.aTeJlbCTBO IOP 

Publishing ([Bristol , UK], England), TOM 1250, c. 012026-1-012026-10(2019 r.) 

6. r11.n.acnos B.IO., l1saHOB 11.3 ., Ha3apos B.C., ManaurnH <P.A., KplOKOB 

Yi.A. Hccne.n.osaHHe npouecca KOH)],eHcau,1111 s connax c 6onbWOH cTeneHblO 

pacw1-1peHl15I B )Kypttane <l>H3HKO-XHMH1-IeCKa51 Kl1HeTHKa B ra30BOH )],HHaMHKe, 

113.n.aTeJTbcTso l1HcTHTYT MexaHHKH MrY (MocKsa), TOM 19, NQ 2, c. 1-17 (2018 

r.) 

7. Ha3apos B.C., 1--iBaHOB 11.3., Arees B.H., <DeoqrnnaKTOB B.A. Pe3ynbTaTb1 

pacLJeTa csepx3ByKosoro noToKa s KaHane npHMoyroJThHoro ceYeHHH c 

Kone6mometkjl nepcjlop11posaHHOH cTeHKOH s )Kypttane BecTHHK B03.n.ywtto

KOCM111-1ecKoH o6opOHbl, TOM 3, M~ 15, c. 104-110 (2017 r.) 

8. Ha3apos B.C., J1ap11Ha E.B., CMOJljiKOB A.A., l1saHOB 11.3., Kp10KOB VJ.A. 

l.J11cneHHoe 11ccne.n.osatt11e csepx3syKosoro o6TeKaHHjl 3aTynJleHHoro KoHyca s 

)KypHane BecTHl1K KOMnhIOTepHbIX 11 11H<i>opMau,110HHbIX TexHoJTor11H, NQ 8, c. 24-

29 (2017 r.) 

Ha .n.11ccepTau,1110 H asTope<i>epaT nocTyn 11JI11 cne.n.y10m11e OT3hIBbI (see 

OT3b1Bbl TIOJ10)Kl1TeJl bHhie ). 

0T3bIB Ha .n.11ccepTaLI,HlO OcPl1Ul1aJlbHOfO ormoHeHTa, )],OKTOpa cpH3HKO

MaTeMaTl1'-JeCKl1X ttayK EbtKosa H11K0Jlajl lOpbeswrn, 3asepeHHbttt se.n.yLU11M 

cneu11an11cTOM no Ka.n.paM IleneJlhHHU.MHOM TaThHHOH lOpbeBHOH: 

l) Bo B sse.n.eH1111 11 .n.anee no TeKcTy .n.11ccepTau1111 ynoMHHaeTcH 

KJ1acc11YecKa.SI Teop.1151 HyKneaum1 (KTH) "EeKKepa-,ll,b10p11Hra-3eJ1b)],OBl1tJa". Bo

nepBbIX, 06menp11HHToe Han11catt11e cpaM11J11111 HeMeuKoro <t>11311Ka - ,ll,ep11Hr 

(BepHep ,ll,ep11Hr). 3.LJ.eCh MO)KHO ynoMHH)'Tb, Hanp11Mep, MOHorpa<t>1111 CTepH11Ha 

(l 974r), rop6yHOBa, Il11pyM0Ba, PbJ)KOBa ( l 984r), )],a l1 npocTO )],aHHbJe 

B11K11ne)],1111. Bo-BTOpbIX, Teopmo npHHHTO Ha3bIBaTb B pyccK0513hJYHoi1 

JlMTepaType Teop11ei1 £eKKepa-,lJ,ep11Hra-3eJ1b.LJ.OBHlJa-<l>peHKem1, nocKOJlbKY l1M51 

51Kosa J1JlbHIJa <l>peHKeJl.SI TaK)Ke npHH51TO accou.1-111posaTb c pa3Bl1Tl1eM KTH. 

CooTBeTCTBYIOI.IJ,aj! ccbrnKa Ha pa6oTy 51.11. <l>peHKeJJ51 11MeeTC5J 11 s 

)],l1CcepTau,110HHOM pa6oTe ( CCbIJlKa [ 11 ]). 

2) Bo sse.n.ett1111 ccpopMy1rnposaHbI ue1rn 11 3a.n.aqn .n.11ccepTau110HHoi1 pa6oTbI. 

Ilaparpacjl, nocsmueHHhIH uen5JM .n.11ccepTau,1111, Ha MOH B3fJ151.LJ. neperpy)KeH 



H3JIMlllHHMl1 ,n:eTaJUJMH. Hanp11Mep, s nepeq11cneH1111 uenei1 pa6oTbI qrnryp11pyeT 

"CTposeCTl1 sepmp11Kau,1110 rrpe)l,JlO)l(eHHhIX MO)l,eJieH 11 

Bhit.I11cn11TeJibHoro anropHTMa" 11 rrp. Ha MOH B3rII51..ll., u,enh pa6oTht )l.OJI)l(Ha 6bITh 

cQ>opMyn11posatta 6onee naKOHHt.IHO. Bo3MO)l(HO, 3a ct.IeT KoppeKu.1111 rrepsoro 

rrpe)l.JIO)l(eHl151 rraparpaQ>a - " IJ.eJib )l,HCCepTaU,i-fOHHOH pa60ThJ COCTOHT 8 TOM, 

lfT06bI nocTpOHTh B51.3Koro 

MHOrOKOMOOHeHTHOH C)l(HMaeMOH cpe,n:bI c yi-1eTOM B03MO)l(HOCTH ocymecTBJieHH51. 

cpa30BOro rrepexo.n:a B HeH 11 paClll11p11Th o6naCTh B03MO)l(HbIX npHKJla)l,HhlX 

rrp11JIO)l(eHHH KOH.ll.eHcau.1111 B Texttonor111..JecKHX ycTaHOBKax". TaK)l(e B 

yrrOM51.HYTOH Q>opMyn11pOBKe, J10fl11..JHO 6bIJ10 6bT 6oJiee 51.BHO CB51.3aTh 

"paclll11pett11e o6JiaCTl1 rrpHKJia,n:HblX rrpHJIO)l(eHHH" c rrepBOH l.JaCTbl-0, 

Kacat-0meifc51. pa3pa6oTKH rrepcrreKTHBHOH MaTeMaTH4eCKOH MO,n:eJIH. 

3) B .n:11ccepTaU,HH np11so,n:11Tc5l. cpopMy11a ( 1.22) .n:mr cKopocTH ttyKneau.1111. B 

Q>opMyJie co.n:ep)l(aTC51. norrpaBKH Ha HeCTaLJ,110HapHOCTh rrpou,ecca, KpHBH3HY 

nosepXHOCTH KanJI11 H MHO)l(HTeJib, KOppeKTHpylOll.l,HH Ha'-laJIO npou.ecca 

ttyK11eautt11. 0.n:ttaKo, B on11catt1111 MHorolfHCJJeHHhIX pacYeToB ,n:aJiee no TeKcTy 

,n:HccepTaUH11 He yKa.JaHo 11cnoJib30BaJII1Ch 3TH rrorrpaBKH 111111 HeT, 11 ecn11 

11CITOJ1b30BaJil1Ch, TO KaKHe 3HalfeHI151. 3TI1X KOppeKTHpy10m11x MHO)l(HTeJieH 6b!J111 

pean113osaHbI s Ka)l()l,OM KOHKpeTHOM cJiyi-rne. HcKJil04ett11eM 51.BJrneTC51 rraparpacp 

2.3.2 "KoppeKTI1pOBKa MaTeMaTHlfeCKOH Mo,n:eJIH KOH)l,eHcau,mf Ha 6a3e Teop1111 

XareHbt", r.n:e Y.aCTb rrapaMeTpos rro,n:611panacb c ueJihlO noJiyt.IeHl151. comia.n:emrn 

pe3yJihTaTOB paclfeToB asTopa c )l.aHHhIMH Teop1111 XareHbI. Ba)l(HbIM napaMeTpoM 

B Q>opMyJie ( 1.22) 51BJUieTC51 K03Q>Q>11u11eHT KOH)l,eHCaIJ,Hl1, KOTOpblH 8 o6w,eM 

cJiyLJae MO)l(eT cymecTBeHHO OTJJJ1l:IaThC51. OT e.n:11HHU.hI. CooTseTcTsy10m11e 

3Hat.IeHl151. K03cpQ>11u11eHTa KOH,n:eHcau1111 T3K)l(e He yKa33Hhl )l,JI51. npe)l,CT3BJ1eHHbIX 

pacqeTOB. ,l],J151. K03Q>Q>11u11eHTa KOH,n:eHcau,1111 8 )l,I1CcepT3UI111 l1COOJlb3YlOTC51. 

pa3Hhie o6o3HalfeHM51.. 

4) AsTop ,n:wccepTau1111 B pact.IeTax roMoreHHOH KOH)l.eHcau11w 11 KOH)l,ettcau1111 

CMernaHHOfO Tl1na (roMoreHHOH- reTeporeHHOH KOH)l,eHcau.1111) HCIT0Jlh3yeT 

BhIBO.ll.hI KTH - Q>opMyJihI .ll.J151. cKopocTH 3apO.ll.hIUJeo6pa30BaHM5l. (yrroM51HYTYI-O 



BbIUie QlOPMYJTY ( l .22) 11 pa.nYryca Kp11nP-IeCKOro 3apO.UbJUia. 0.uHaKO UIHpOKO 

113secTHbI He.uocTaTKH KTH, K KOTOpblM OTHOC.SITC.SI 11cnoJTb30BaH11e DOH.SITH.SI 

rrosepxHOCTHoro HaT.SI)KeHJrn .UJI.SI MaJibIX KJJacTepos; npe.unoJTO)KeHtte o paseHCTBe 

TeMrrepaType napa 11 KnacTepos; KTH npe.ncKa3brnaeT pa3Mep Kp11Tw-1ecKoro 

3apO,UbJWa no YHCJIY MOHOMepoB B HeM MeHbilll1M e,Ul1H11UbI .UJI.SI 6oJibWJ.1X 

rrepecb1IIJ,eH11H 11 np. He cosceM noH.SITHO, nol..feMy .u1-1ccepTaHT noJih30BaJIC.SI 

TOJihKO BbIBO.UaMH KTH, a He np11sJieKarr aJibTepHaT11BHb1e K11HeTHl..feCKHe 

flO.UXO.Ubl, B TOM l..fHCJie ynoMHHaeMbie B .u11ccepTaUJHL 

5) B nepsoii rnase rrp11BO.UHTC.SI on11caHHe HeCKOJibKHX MO.UeJieH cKopocT11 

pocTa KanJI11. Bo-nepsbIX, s Ha3BaH1111 o.ntto"H 113 ynoMHHaeMbIX Mo,neJieH 'Tepua

KHyTa" CO,Uep)K11TC.SI oneYaTKa, 3TO MO,UeJib repu.a-KHy,nceHa, B KOTOpOH 

QlHrypHpyeT MM.SI .uaTcKoro r1eHoro Mapnrna KHy.uceHa, 3aH11Masweroc5I, s TOM 

1..fl1CJTe, HCcne.uosamrnMH cso6o.uHoMOJieKyJI5IpHbIX 11 pa3pe)KeHHbIX TeYeHHH fa3a. 

Bo-BTOpbIX, .uarree no TeKcTy pa6oTbI He 5ICHo KaK11e 11MeHHO Mo.nenH 113 

OfHfCaHHblX B rnase 11CI10Jlb30BaHbI B Tex HJIH HHblX pacl..feTax, npe.ucTasneHHbIX B 

pa6oTe. 

6) CornacHo Bhrno.naM naparpacpa l . l cJie.uyeT, YTO asTop onT11M11311posan 

Cl1CTeMy ypaBHeHHH .UJUI pacYeTa npou.eccoB KOH,UeHcamrn B .UBH)KyIIJ,eMC.SI fa3e, 

BBe,U.SI napaMeTp amax, paBHblH cyMMe MaCCOBbIX .UOJleH KOH,UeHC11py1-0llJ,efOC.SI napa 

11 )!(11,UKOH cpa3bl H COOTBeTCTBYl-OIIJ,ee ypaBHeHwe .UJI.SI MaCCOBOH .UOJIH 

KOH,UeHCHpyJOIIJ,eHC5I cpa3bl. 0.nHaKO He .no KOHU,a .SICHO, B YeM npe11Myw,ecTBa 

TaKOH OCTTl1MH3aUHH, no OTHOWeHHl-0 K no.uxo.uaM, B KOTOpbIX 803MO)KH0 

11CCTOJib30BaHHe HeCKOJTbKHX ypaBHeHl1H, OIUICbIBaJOIIJ,HX 3BOJTJOU,11JO BO speMeHl1 l1 

npocrpaHcTse MaccoBhIX .uoJiei1 scex cppaKUHH. EcnH 3TO npe11MymecTso 

.SIBJ15IeTC5I l-Jl1CTO Bbll-Jl1CJil1TeJibHbIM, TO Heo6XO.UHMbl KOJlHYeCTBeHHbie OU,eHKl1 

803M0)KH0f0 BhmrpbIWa npe.unaraeMOfO BbI4HCJ111TeJihHOrO arrropHTMa. 

7) B naparpacpe 2.3.2 "KoppeKTHpOBKa MaTeMaTHl..feCKOH 

KOH.UeHcauH11 Ha 6a3e Teop1111 XareHbr" co.uep)KHTC.SI p5I.U orreYaToK H He .siceH 

anropwTM cpasHeHH.SI pe3yJihTaToB Mo.ne1111posaH11.SI c cpopMy11aM11 XareHhJ. Bo- I 
I 

rrepBhIX, YKa3aHHhIH napaMeTp N npe,ncTas1rneT co6oi1 He KOHUeHrpau,111-0 j 

I 

~~~~~~~~~ 



KJiacTepos, a cpe.uHee Y.11CJIO MOHOMepos B KJlaCTepe. Bo-BTOphIX, B cpopMyne 

( 1.40) TeMnepaTypa TOpMO)J(emrn .UOJI)J(Ha 6bITh B OTp11u,aTeJlbHOH CTeneHM. He 

5ICeH CMhJCJl napaMeTpOB a l1 a, napaMeTp /3 - o603HaI.J:eH, KaK K03cpcpm.1,11eHT 

aKKOMO,UaU,mI, XOT5I, CKopee Bcero aBTOp 11MeJI B BM.UY K03cpqrnu.11eHT 

KOH,UeHcau.1111. 

<l>opMyJihI Teop1111 no.uo61:15I XareHhI npe.ucKa3hIBaI-OT cpe.UHHH pa3Mep KJiacTepa s 

.UaJihHeM none cTpy11, .UJI5I KOToporo see npou.eccb1, npHBO.U5IW.He K pocTy 11 

pacna.uy KJiacTepos MO)J(HO Cl.fHTaTb 3aMopo)J(eHHhIMM. B naparpacpe He xsaTaeT 

on1-1caHH5I anrop11TMa cpaBHeHl15I, on1:1caHH5I COOTBeTCTBYI-OW.MX pacY.eTOB c 

BbI,UeJieHMeM JIOKaU,HH 8 CTpye, .umr KOTOpOH np0113BO.UHJIC5I pact.JeT cpe.uHero 

pa3Mepa KJiacTepa. 

8) B rnase 3 omicatta Mo.uenh reTeporettttoii ttyKneau.11H. Bo-nepBhTX, np11 

Henocpe,UCTBeHHOM on11caHJ1l1 MO,UeJIH .u11ccepTaHT He npHBO.UMT CCbJJTKM Ha 

asTopos 3Toi1 MO.UeJrn. Bo-BTOpb1x, He 5ICHa cpH311t.JecKa5I o6octtosaHHOCTb Mo.ue111:1, 

TaK KaK npe.unonaraeTc5I, t.J.To 5I.UpaM11 ttyKneau.HH MoryT 6bITh He see -qacTHU.hJ 

qy)KepO.UHOH cpa3bl, a TOJibKO Te, t.JeH pa3Mep npeBhIWaeT pa3Mep KpHTW-IeCKOro 

3apO.Ub1Wa, KOTOpblH paCCl..JHTbIBaeTC5I no napaMeTpaM KOH.UeHc11py1-0merOC5I napa 

11 HJ1KaK He 3a811Cl1T OT napaMeTpOB caM11X qacTHU. 

9) B rnase 5 npe.ucTasneHbI pe3yJihTaTbI pacYeToB .UJI5l Typ6yneHTHoro 

Te1..JeH115I, o.uHaKo oueHKl1 -q1:1cna PeHHOJih.UCa .UJI5I paccMaTp11saeMoro TeY.eHH5I 

oTcyTCTBYI-OT. TaK)J(e He yKa3atto, KaK11e KOHKpeTHhie 3Hat.J.eHH5I K03cpcp11u.IIeHTa Cs 

s Mo.uen11 CMarop11ttcKoro 11cnonh3YI-OTC5I s npe.ucTasneHHhIX pacYeTax. 

l 0) B .u11ccepTau1111 He np11se.ueHo no.upo6ttoro orr11caHM5I Bb11..J11cn11TeJihHhIX 

oco6eHHOCTei1 pea11113au1111 MaTeMaTHt.J.ecK11x Mo.ueneH.. A 11MeHHO, Ha KaKoM 

5I3bJKe Han11caHbl nporpaMMhI, Ha KaKJ1X KOMnhIOTepax npoBO.UHJ111Cb pacYeThI, 

rrp11Memurnch JIH MeTO.UhI pacnapannemrnatt115I, ecn11 pac4eT npoBO.UIIJIC5l Ha 

KJiaCTepHbIX KOMnblOTepax, BpeMeHl1 CY.eTa B 3aBl1ClfMOCTl1 OT THna pewaeMbIX B 

.u11ccepTau,1111 3a,UaY 11 np. 

11) Ha MOH B3rJI5I.U, pe3yJihTaTbI pewett11.s1 nonyLieHHhIX 3a.UaY. Mor1111 6hI 6onee 

no.upo6HO o6cy)J(.[{aThC5l c cpH3Ht.feCKOH TOY.KJ1 3peHH5I. 06oraTl1JIH 6bI co.uep)J(aHHe 

~ .. 



)l.11ccepTa1..uu'I. 11 )l.ono11H11TeJibHbie mnyamn11posaHHb1e )l.aHHbre, Hanp11Mep, 

npocTpaHCTBeHHhie 11/J.um ocesb1e pacnpe)l.eJiemrn cKopocTH ra3a c yt-IeToM 11 6e3 

yqeTa KOH)l.ettcau.1111. TaK>Ke B KOHU:e Ka:>K)l.OH r 11asb1 Herrnoxo 6bJJIO 6hI no.n.secn1 

ee OCHOBHbie pe3yJibTaTbl. 

12) Cm1coK mnepaTyphI co)l.ep)K11T aHrn 11ifcK11e Ha3BaHH5I )l.JISI pyccKOSI3bl1-IHbIX 

op11r11HaJIOB. Hanp11Mep, cchJJIKa [ 46] Ha MOHorpacpmo J1eoH11)l.a EsrettheBH4a 

CTepHHHa. 

13) B .n.11ccepTau:1111 np11so)l.SITCS1 pe)l.KO ynoTpe6m1.eMbie H He SIBJI51JOW.Hecsi 

o6w,enpHH51ThJM11 TepMHHhI - HanpHMep, " 11aMHHapHaS1 B513KOCTb". 

14) TeKcT )l.HccepTau.1111, BKJlIOYasi cpopMyJihI, co)l.ep)KHT oneYaTK11, JI HWb 

qacT11qHo ynOMSIHYThie B HaCT051W.eM OT3hIBe. 

0T3bIB Ha )l.HCCepTau.1110 oqrnU.HaJihHOro onnoHeHTa, KaH)l.H)l.aT TeXHl11-IeCKHX 

HayK 51cTpe6osa ApceHHSI KoHcTaHT11Hos11qa, 3asepeHHhJH 3aMecT11Te11eM 

H3YaJibHl1Ka no pa6oTe c rrepcoHaJlOM J1.I1. noneBOH. 0T3bIB nOJIO)KHTeJihHbIH, 

CO)l.ep)l(HT 3aMeqaHl151: 

1) 11pH on11caH1111 MO)l.eJleH )l.JISI CKOpOCTl1 pocTa Karnrn (pa3)l.eJlbl 1.1.2 - 1.1.4) 

He YK333Hhl npe)l.eJibl np11MeHHMOCTH pa3JIH1-IHhIX MO)l.eJieH. <l>opMyJia repu:a -

KHy)l.ceHa HeKoppeKTHO H33BaHa cpopMyJioH repu:a - KHyTa, )l.JlSI K03cpcp11u:HeHTa 

KOH)l.eHcau.1111 ~ B 3TOH cpopMyne 11CilOJlh3YeTC51 He BnOJlHe IlOH51THOe Ha3B3HHe 

«MH0)1(11TeJlb, KoppeKT11py10w:i1ii CKOpOCTb pocTa Karrnm>. 

2) B ypasHeHIDIX Hasbe - CToKca (1.1) - (1.4) yYHThrnaeTC51 MOJieKyn.sipHbJH 

rrepeHOC 11MCTYJibCa H 3Hepr11H (T.e. B.Sl3Kl1e Hanp.SI)KeHHSI H TenJlOBOH IlOTOK, 

nepe)l.asaeMbJH 3a cqeT TerrnonpoBO)l.HOCT11). B cs.si311 c 3THM HenoH.SITHO, noYeMy 

B ypaBHeHl111 )l.Jl.SI MaCCOBOH )l.OJ111 KOH)l.eHc11py10w,eiicS1 cppaKU.1111 ( 1.14) He 

Y"lll1ThIBaeTc51 rrepeHoc Macchi 3TOH cppaKu.1111 3a cYeT )l.11cpcpy31111. 

3) B pa3)l.eJie 2.2.2 Bh16paHa He snonHe y)l.al..fHa5I cpopMa cpasHeH11S1 pacqeTHhIX 11 

3KCnep11MeHTaJihHhIX )l.aHHhlX: pe3yJibTaThl pacYeTOB c HCilOJlh30BaHl1eM 

pa3Jll11-IHbIX MeTO)l.OB cpaBHl1BaIOTCSI c 3KCrrep11MeHTaJibHblMl1 )l.aHHbIMH no 

OT)l.eJlhHOCTH, np51MOe cpaBHeHHe pa3JI11lfHhJX pactfeTHblX MeTO)l.OB Me)l()l.y co6oi1 

OTCYTCTByeT. 



4) ITo.nxo.n, 111cnoJih3yeMbIH .nm1 pac4eTa cKopocTH pocTa np11 aHaJIH3e 

reTeporeHHOH KOH.LJ:eHcau.11111, cpaKTI14eCKH OCHOBaH Ha TernIOBOM 6aJiaHce B 

KBa3l1CTau.110HapHOM rrp1116JIH)l(eH1111: ypasHeH11e (3.19) rrpe.nnonaraeT, '-ITO 

Bbl.LJ:eJTl1BWeec5l rrpH KOH.IJ.eHcau.1111 Tenno CTOJTHOCTblO OTBO.LJ:l1TC5l B napora30BYIO 

cpe.ny. Bo3MO)l(HOCTh rrpHMettemrn TaKoro rro.nxo.na Tpe6yeT .norroJIHHTeJibHoro 

o6ocHOBaHH51:. 

Ha asTopecpepaT )JJ1ccepTau,1111 nocTyn11no 4 OT3brsa. Bee nocTyn111sw11e 

OT3blBbl CTOJTO)l(HTeJibHbl. B nOCTYITI1BWI1X OT3bIBax OTMe4aeTC5l aKTYaJibHOCTb l1 

ttay1rna51 HOBH3Ha .n11ccepTaU,l10HHOfO HCCJie.nosaHH5l, npaKTW:IeCKa5l 3Ha4l1MOCTb 

nony4eHHblX pe3yJibTaTOB pa60Tbl. 

<t>e.nepaJibHOe aBTOHOMHOe y4pe)l(.neH11e «lJ,eHTpaJibHblH l1HCTHTYT 

as11au.11ottHoro MOTopocTpoeHH5l 11MeHH IT.11. EapaHosa». 0T3bIB rro.nn111caH: 

HayYHhIH c0Tpy.n.H11K <t>e.nepaJibttoro asTOHOMHoro y4pe)l(.nett115l «lJ,eHTpaJibHblH 

HHCTHTYT amrnu110Httoro MOTopocTpoemrn HMeH11 IT.11. Eapattosa», .IJ.OKTOp 

cp113HKo-MaTeMaTw-recK11x HayK MapTbIHeHKO Ceprei:f l1sattos111-1, 11 JasepeH: 

y1ieHhii1 ceKpeTapb <l>AY «l...JJ1AM HM. IT.11. Eapattosa», .noKTop 3KOHOMW-IeCKHX 

HayK, E.B. ,LI.)l(aMai.:f. 0T3b!B ITOJ10)1(l1TeJibHbIM, B OT3hJBe npe.ncTaBJleHhl 

1. B HaCT051W.ee speM51 w11.p0Koe pacnpocTpatteHHe nony1-111n11 

KOMMep4eCKHe naKeThl npHKJI3.IJ.HhlX nporpaMM .LJ:JI51 Harrno-TeXHI14eCKHX 

pac4eTos. B YaCTHOCTH, naKeT ANSYS FLUENT no3so1rneT ocyw.ecTBJl51Th 

Mo.nenHpOBaHMe cpH3111ieCKHX npou.eccos, paCCMOTpeHHblX B .n11ccepTau110HHOH 

pa6oTe. He1136e){{HO B03HHKaeT sonpoc o cpasHeHHH rrpe.ncTasneHHhIX s 

.n11ccepTau1111 Mo.nenei1 l1 MeTO.LJ:OB c y)l(e peaJII130BaHHhlMH B WHpOKO 

pacrrpocTpatteHHhIX rraKeTax rrp11Kna.ntth1x nporpaMM. 

2. YpasHett11e .LJ:JJ51 onpe.neJJeHH5l cKopocT11 HyKneaum1 ( 15) co.nep)l(HT 

6oJJhwoe Kon111-1ecTBO 3Mrr11p111-1ecK11x .naHHhIX. KaKosa 3as11c11MOCTb pe3yIIhTaToB 

MO.LJ:eI111poBaHl15l OT TOYHOCTH l1CCTOJih3yeMbIX 3MITI1pl1YeCK11X napaMeTpos? 



3. J13 KaKHX coo6pa)l(eHHH BhI6paHa cpyHKU,H.SI pacITpeneneHH.SI I1HOpO)lHbIX 

YaCTI1IJ. (21) 11 not.ieMy B03HHKaeT HeoITpeneneHHOCTb ITPH r _ min=r _max? 

4. Mone1rnposaH11e Typ6yneHTHbIX ra3oKaneJihHhIX TeYeHHH ocJIO)l(HSJeTC.SI 

TPYJlHOCThl-0 orr11caH11.S1 B3aMMonei1cTBH.SI cpa3, a TaK)l(e necpopMau.1m, 

s3a11Monei1cTBH.S1 HJIH npo6neHH.SI Kanenh. K CO)l(aJieH111-0, s c1rny orpaH11YeHHoro 

o6beMa naHHhie ITpo6neMhI He Hawm1 )lOJl)l(Horo OTpa)l(eHH.51 s asTopecpepaTe. 

5. BhIBO)lhl HOC.SIT cyry6o KaYeCTBeHHbJH xapaKTep, YTO He CBOHCTBeHHO 

)lJl.SI )ll1.CCepTau.110HHbIX pa6oT ITO ecTeCTBeHHbIM HayKaM 

AO rHIJ, U:eHTp KeJI)lbIWa. 0T3bIB nonrr11caH: HaLfaJlbHHK OT)leJla AO fHU 

U,eHTp Kennhrwa, noKTop Textt111-1ecK11x HayK ,ll,.M. Eop11cos, 11 3asepeH: yYeHbIH 

ceKpeTapb AO fHU, U:ettTp Kennhrwa, IO.JI. CMHpHos. 0T3bIB noJIO)l(H.TeJlbHhIH, B 

OT3bIBe npencTasneHbI 3aMeYaHI1.SI: 

I . non6op napaMeTpOB MO)leJlM ITO )lOCTYITHblM naHHhIM, Hanp11Mep, P=0.1 ' 

g= 1.325 ( c. 9) HJlH P=0.125 ( c.19) c nocneny1-0LLU-1M cpasHeHH.eM c pe3yJihTaTaMH 

3KCrrep11MeHTOB l1J1H pacYeTHblMH naHHbIMH npyrHX aBTOpOB He ITpencTaBJl.SleTC.SI 

KoppeKTHhlM cnoco6oM BaJIH)laU,HH. 

2. B aBTOpecpepaTe HMeeTC.SI 3HaYHTeJibHOe KOJIHYeCTBO rpaMMaT11t.ieCKl1X 11 

opcporpacpl1l.leCKHX ow1160K H oneYaTOK, B YaCTHOCTM, Ha c. 7 HaITHCaHO 

«ypaBHeHHe )lJl.SI 3B0Jll-OIJ.l111 MaCCOBOH )J,OJlH )l(l1)lKOH cpa3bl Umax (8)», Korna 

cJienyeT rrncaTb a (8). Donrr11c11 Ha p11cyHKax 2 11 I 7 rrpaKTHYecK11 tteso3MO)l(HO 

ITpOYHTaTb. 

J1TIIM CO PAH. 0T3hIB nonn11catt: CTapw11M ttayYHbIM coTpyntt11KoM 

HTDM CO PAH, noKTop cp11311Ko-MaTeMaTMYecK11x ttayK Kynp.S1su.es A.H., 11 

3asepeH: 3as. KaHU,eJI.S1p1111 HTflM CO PAH T.M. KpaMaposa. 0T3bIB 

IlOJIO)l(HTeJibHhIM, B OT3bIBe rrpencTaBJieHbl 3aMetfaHH.SI: 

1. MHe JlHl.IHO OCTaJIHCb HeITOH.SITHbIMH BOIIpOCbl, CB.Sl3aHHbie c 

rrpMMeHeHHeM MOMeHTHoro nonxona. DoYeMy asTopbI paccMaTp11sa1-0T ypasttett11.S1 

HMeHHO )lJUI Tpex MOMeHTOB cpyHKU,1111 pacnpenenemrn, Korna 3TO pa6oTaeT 11 



I 

Korna cTaHOBHTC» He,IJ,ocTaTOl.fHhIM? Bo3MO)l(HO, :no cne,IJ,osano 6b1 ocBentTb B 

asTopecpepaTe. 

2. EIJJ,e OJJ.HHM HenocTaTKOM 51BJI51IOTC51 rrp11cyTcTsy10IJJ,11e B 

asTopecpepaTe oneYaTKH. CosepweHHO tterroH51THO, nol.feMy ypasHeHHe JJ.JI» 

npOJJ.OJlbHOH CKOpOCTl1 BKJIIOYaeT KOMITOHeHTbl TeH30pa B513KHX Hanp51)1(eHl1H 

T_xy, 11 T_j'y, a )J,Jl51 pan11anbHOH - T_XX 11 T_xy; HenpaBl1JlbHbIMl1 Ka)l(yTC51 H 

cpopMyJibl )J,Jl51 caMHX 3Tl1X KOMJIOHeHT, rne JJ.HBepreHU.1151 CKOpOCTH no4eMy-To 

BXOJJ.HT BO BHeJJ.HaroHanhHbIH JJJeMeHT TeH30pa T_xy - CM. CHCTeMbl ypaBHeHHM 

(2-11) H ( 40-55). ITnoxo CMOTp51TC5l H aHrJJHHCKHe HaJJ.TIHCYI Ha p11cyttKax 

(HanpHMep, pHc. 10), rne coKpaIJJ,eHHSI JJ.JISI CJJOB homogeneous H heterogeneous 

BbirJJ51JJ.5lT KaK gomogen 11 geterogen. 

ITy6n11Yttoe aKU.HOttepHoe o6IJJ,eCTBO «PaKeTHO-KOCMHYecKaSI Kopnopau.m1. 

«3Heprmm 11MeH11 c.n. Koponesa» (DAO «PKK «3Hepr1151)) ). 0T3blB nonn11caH: 

.D.OKTOp Texm1l.fecK11x ttayK, rnaBHhIM ttayLJHhIH COTPY.D.HMK ITAO «PKK «3tteprmm 

f epacHMOB IOpttii I1saHOBHY, KaHJJ.11.IJ.aT cptt3HKo-MaTeMaTMYecKHX, BeJJ.yIJJ,11M 

ttayLIHhIM COTPYJJ.HHK ITAO «PKK «3Hepnrn» )Kyp11tt Cepreii B11KTopos11Y, 11 

3asepett: yLJeHbIM ceKpeTapb ITAO «PKK «3ttepr11»», JJ.OKTop cptt311Ko

MaTeMaT111-recKMX ttayK, O.H. XaTyHu.esa. 0T3b!B rroJIO)l(MTeJJhHbIM, B OT3hIBe 

rrpeJJ.CTaBJieHhI3aMeYaHl151: 

1. A66pes11aTypb1 B,LI., TH.LI. He 11MeIOT pacw11cppoBK11 B TeKcTe 

aBTopecpepaTa, pacwmpposKa a66pesHaTyphr MM (MeTO.D. MOMeHTOB) np11se.n.eHa 

Ha CTp. 6, a ee 11CTIOJ1h30BaH11e HaYanOCb Ha CTp. 3. 

2. Ha p1-1cyHKax 10, 12 11 13 HeT rronrr11cei1 oceH opn11HaT. 

3. Ha MHOfl1X p11cyHKax TIO)l,TIHCl1 ocei1, u.mppbl Ha OCHX, Ha nereH.nax, 

BKJIJOYa51 pa3MepHOCTb rpa.nau1111 U:BeTOB Ha p11cyHKax 3, 4, 15 11 16, BhIJ10JJHeHbI 

TIJJOXO YHTaeMhIM MeJIKHM wp11cpTOM. 

4. He KoppeKTHO K l.fHTaTeJIIO 3BYLJ.11T cppa3a Ha crp. 11 «3HaYeHHe 

TeITJJOcpH.311LJeCKl1X rrapaMeTpOB )l,Jl51 aproHa np11BOJJ.51TC51 B rrp11JIO)l(eHHl1 K 



)1,l1CCepTau.1111». J(yMaeTC51, YTO nyYwe 6bIJTO np11BeCTI1 )1,11ana30Hbl napaMeTpOB, 

paCCMOTpeHHbIX B 1.J.HCJieHHblX 3KCnep11MeHTax. 

5. B TeKCTe HeT CCbIJIKl1 Ha p11cyHOK 14, )1,Jl51 KOTOporo He pacw11cppoBaHbl 

no311u.1111 l-10. 3)1.ecb MO)KHO TOJibKO )1.0ra)].bIBaTbC51 YTO l - 3TO comIO M! 1. A YTO 

TaKoe «BTopoe conno» 11 «KOHcpy3op»? Mo)KHO npe.n:nono)Kl1Tb, LITO 3TOT p11cyHoK 

51BJT51eTC51 np11Ha,n:Jie)KHOCTblO Il051CHHTeJlhHOH 3an11CKI1 K naTeHTY [ 16], a TeKCT 

BTOporo a63au.a Ha CTp. 20 OTHOCl1TC51 K p11cyHKaM 15 11 16, Ha KOTOpblX 

OTCYTCTBYJOT no311u.1111 c no5lcHemrnM11 cocTasa 3JleMeHTOB «conno M! 1, BTopoe 

conno, KOHcpy3op». 

6. Bo BTopoM a63au.e Ha cTp. 19 Heo6xo,IJ,11MbI .n:onontt11TeJlbHb1e no5lcHeH115I 

0 11Cil0Jlh3yeMOM IlOH51Tl111 KOHUeHTpauI-rn TBep.II,bIX 4aCT11U 11 pa3MepHOCT51X 3TOH 

BeJll1411HbJ. 

Bb16op ocp11u11an hHhIX onnoHeHTOB opramnau.1111 

o6ocHOBbIBaeTC51 11X KOMileTeHTHOCTblO B OTpacn.11 HayK, K KOTOpOH OTHOCHTC51 

.n:11ccepTau.110HHa5I pa6oTa Ha3aposa Bna)],11cnasa CepreeB11Lia, LJTO 

Il0)1,TBep)K.II,aeTC51 HaJil1Yl1eM y H.11.X MHOrOLJl1CJleHHblX ny6n11Kau.11i1 no TeMe 

,IJ,11ccepTaum1 B peueH311pyeMbI X 113,n:aH115lx 3a nocne.n:tt.11.e 5 neT. 

,ll,11ccepTau110HHbIH COBeT OTMeYaeT, qTo Ha OCHOBaH.1111 BbIIlOJIHeHHblX 

Jll1YHO COI1CKaTeJleM 11ccne,n:oBaH11i1: 

• peaJTU308QH 411CJleHHblH MeT0)1, MO,IJ,en11poBaH115I fa30)1,11HaMl1LJeCK.11X 

TeYeH11i1 c cpa30BbIMl1 nepexo,IJ,aM11. 

• npeonoJJCeH cnoco6 yLieTa HepaBHOMepttocT11 pacnpe.II,eneHH51 

MaCCOBOH )1,0Jll1 KOH)],eHc11py10mei1c51 cppaKU,1111 3a CLJeT 

11CilOJlb30Bamrn )1,0Il0JlHl1TeJibHOro ypaBHeHIUI. 

• noJZy'-leHbl 3Hal..feH115I K03cpcpm1.11eHTOB KOH)].eHcau.1111 11 HyKneaui-rn ,D,Jl51 

KOH)],eHcaui-nr BO,D,bl Ha OCHOBe 3KCnep11MeHTOB 11 IlOJIY3MnepwieCKOH 

Teop1111 XareHhI. 

• npeono.JK:eH HOBhIH cnoco6 pacqeTa 11cnapeH115I B reTeporeHHOM 

CJlyt-Iae, KOTOpbIH 003BOJl5IeT BepHyTbC51 K nepBOHaYaJibHOH cpyHKU.1111 

pacnpe)].eneHH5l Tsep,D,bIX qacT11u no pa3Mepy. 



• npeO!lO.?ICeH HOBbIH nO)l,XO)l,, TI03BOJUUOW,11H BeCni ylfeT HaJIHlfH51 

roMoreHHo-reTeporeHHoro rrepexo)l,a np11 06pa30BaH1111 KJiacTepos B 

cnyqae He)l,OCTaTOlfHOfO KOJIHlfeCTBa aKTHBMpyeMbIX lf3CTHU:. 

• pa3pa6omaHa TIOJie3Ha51 MO)l,eJlb, B KOTOpoi1 npeOJlO:JICeH HOBblH 

cnoco6 OlfHCTKJ.1 ra3a Ha TenJJ03JleKTpOCTaHl.J,H51X 

TipaKTuqecKaH 3H3 ... HMOCTb pa60TbI: 3aKJ1l01..J:aeTC51 B 803MO)J(HOCTH 

HCTIOJ1b30BaHH51 pa3pa6oTaHHblX MO)l,enei1 11 rrporpaMMHOrO KO)l,a np11 pact.JeTe 

Tet.JeH11i1 np11 Han1141111 cpa30BbIX npespaW,eHHi1. CTpe)l,JJO)J(eHHa51 aBTopoM MO)l,eJlb 

TI0380Jl51eT pewaTb 3a)l,alfH, B KOTOpblX B pa3HbIX o6JTaCT51X pact.JeTHOH o6naCTl1 

MO)J(eT rrpo11cxo)l,HTb roMorettHa51 11 reTeporeHHa51 KOH)l,eHcau.1151 11 11cnapeH11e. 

,[(ocTOBepHOCTb pe3yJJbTaTOB 

cpaBHeHHeM c pact.JeTaM11 LI.pyr11x asTopos 11 conocTasneH11eM c 

3KCnepHMeHTa.JlbHbJMJ1 )l,aHHbIMM. 

JinqHblH BKJJa,U: 3aKJII01..J:aeTC51 B pa3pa6oTKe anropHTMOB 11 nporpaMMHOfO 

KOMnJieKca )l,1151 peweHH51 MO)l,eJibHblX ypaBHeHHH, npoBe)l,eHl1H pacYeTOB )l,JI51 

TeXHOJlOrl1l.JeCKHX ycTaHOBOK. 

,Il.11ccepTau110HHaH pa6oTa Ha3aposa B.C. rronHOCThIO y)l,oBJieTsop51eT 

nyHKTaM 9-14 «I1011o)J(ett1u1 o np11cy)J()l,eH1111 yt.JeHbIX cTeneHei1», yTsep)J()l,eHHoro 

nocTaHOBJleHHeM CTpaBHTeJlbCTBa P<D N2 842 OT 24 ceHT516p51 2013 ro)l,a «0 

nop51)l,Ke np11cy)J()l,eHl15! yYeHblX CTeneHeii», rrpe)l,CTaBmieT 3aKOHl.JeHHYIO H3YlfHO

KBa.JJHQlHKau110HHYIO pa6oTy, B KOTopoi1 npoBe)l,eHbl aBTOpOM 11CCJle)l,OBaHH51 

aKTYaJlbHblX 3a)l,a'-l l.Jl1CJleHHOro MO)l,en11poBaHH5! Tel.JeHHH c Qla30BblMl1 

rrepexo)l,aM11. 

Ha 3ace,natt1111 24 )l,eKa6p51 2021 ro.n:a npoTOKOJl N2 9 .n:11ccepTau110HHhJH 

coseT np11mrn peweH11e rrp11cy)l,HTb Ha3aposy Bna)l,11cnasy Ceprees11t.Jy yt.JeHyIO 

CTerreHb KaH)l,11)],aTa Ql11311KO-MaTeMaTl1l.JeCKHX HayK. 

Tip11 rrpoBe)l,eHl111 TaMHOro ronocoBaHml )l,HCCepTal.J,HOHHbIM COBeT B 

KOJJH'-leCTBe 17 l.feJJOBeK, 113 HHX 9 )l,OKTOpOB HayK no cneu11anbHOCTl1 01.02.05 -

~ 
I 
I 



«MexaHHKa )l(l1.l1:KOCT11, ra3a l1 IlJla3MbI», yt-JaCTBOBaBWH.X B 3ace;:i:aH1111; H3 21 

qeJlOBeKa, BXO.l1:51Ill,11X B COCTaB COBeTa, rrporOJlOCOBMH: 3a - 16, nponrn - 0, 

He,r:i:eMCTBHTeJibHblX 6IOnJieTeHeH - 0. 

I1pe;:i:ce,r:i:aTenh ;:i:11ccepTau,110HHoro 

COBeTa ,[( 212.125.14, 
,r:i:OKTOP cp113HKO-MaTeMaTWieCKHX HayK, 

npocpeccop 

KpacHJlhHHKOB 

Tiasen Cepreesw-1 

YlleHhIH ceKpeTapb ;:i:wccepTaU.HOHHoro / ;; /; ,- J ~ 
coseTa ,[( 212.125.14, /J ,{~ { V/ itt;:i:acnos Bna,r:i:HM11p 

;:i:oKTOp cp113HKO-MaTeMaTH4eCKl1X HayK lOpbeBHll 

24 ;:i:eKa6pH 2021 r. 


