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3AKrrOqEHr4E Ar,rC CEPTAIII4OHHO| O C OB ETA 24 .2.327 .08,

co3AAHHOfO HA EA3E OEIEPAJIbHO|O |OCyAAPCTBEHHO|O

EIOAXETHO| O OEPA3OBATEJTbHO| O yr{PEXAEHVTfl BbIC[IErO

OBPA3OBAHVIfl ,(MOCKOBCKI4I4ABI4AUI4OHHbII;II,IHCTI,ITyT

(HArlr4oHAJrbHbrirvccrrEAoBATEJrbcKr4ityLwBEPCI4TET)))

MVII{TACTEPCTBAHAI/KVIVTBbTCIUE| OOBPA3OBAHI,I'IPOCCI4uTCKOI4

@EAEPA]J1/IVT,rIOAT,TCCEPTAUVTV|HACOZCKAL,11IEyT{EHOTZCTETIEHI4

AOKTOPA HAyK

arrecraur4oHHoe Aeno JYs

petrreHue Ancceprarlr4oHHoro coBera or l7 Mapra 2023 r. Ng 1

O npr4cyxAeHvtv Cnoco6rzny Au4pero Bnrarrenzvy, rpaxAaHl4Hy

Poccnficxofi @e4epaqua, yuenofi crerreHu AoKropa SH:uxo-uareMarl4tlecKl4x

HayK.

fluccepraqnr <<r{ucrensoe MoAenr4poBaHr4e o6reraHlaq reJI

cBepx3ByKoBbrMr.r [oroKaMr4 c rn€pArrMr,r qacrr.ruaMr4)) rro cnequaJlbHocrl,I 1.1.9. -
<<Mexauura xr4AKocrr4, ta3a pr rna3Mbr)) [pHHflTa K 3arrlr4Te 15.12.2022 r.,

rrporoKon J\b 6, AprcceprarlnoHHbrM coBeroM 24.2.327.08, co3AaHHbIM na 6a:e

$e4epa"nrHoro rocyAapcrBeHHoro 6roAxernoro o6pa3oBareJrbHoro yrrpexAeHl4q

Bbrc[rero o6pa:onauus <<Mocxoscxafi aBuarlr4oHsrrfi uucrrrryr (Haqnouanrsstfi

r{ccneAoBarerucxafi yHr4Bepcr4rer)>, MrasHcrepcrBa HayKLr v BbIC[Iero

o6pa:oeanrar Poccnfrcxofr @e4epaqau, 125993, Mocxna, A-80, |CII-3,

BoloxolaMcKoe rrocce, g.4, rtpuxag MuHo6pnayrra P{D o co3AaHHH coBera -
J\lb 1 1 92lHK or 12. 10.2022.

CoHcxarers Cuoco6uu Au4pefi Burarrenuu, 9 ceura6pr 1981 roAa

poxAeHHf,.

B 2004 roAy corcKareJrb oKoHrrr4Jr rocyAapcrBeHHoe o6paaoeareJrbHoe

yqpexAeHr4e Bbrc[rero upo$eccuoHaJrbHoro o6pa:onanHa MocxoscxHfi



aBraarluoHHbrfi raHcrr,rryr (rocy4apcrseHHrrfi rexHH.recxufi ynunepcr,rrer) ro

cneuuanbHocra <flpuxra4nar MareMarr4Ka>) c npucyxAeHraeM rcnanu$uxa\vv

<<Mareuau{K-r{HxeHep> (4uunoM c orJrr{rrr4eM BCA 0136731 or 02.02.2004 r.).

flraccepraqvro Ha cor4cKaHr.re y.renofi crerreHn KaH1laqara Qra:rzxo-

MareMarr4qecKux HayK no crerlr4iurbHocrr4 01.02.05 - <MexauaKa xuAKocrpr, ra3a

I{ [Jra3MbI)) Ha reMy <<t{ucrennoe MoAenr4poBaHr4e renJloBoro v 3po3troHHoro

roe4eficrnux cBepx3ByKoBoro 3albrJreHHoro [oroKa Ha o6rexaeuoe reJro))

cor.rcKarenb 3arqr.rTr4Jr B 2008 roAy B AHcceprarlproHHoM coBere, co3AaHHoM Ha

6aze rocyAapcrBeHHoro o6pa:onareJrbHoro yr{pexAeHr4, Bbrcrxefo

npo$eccuoHaJlbHoro o6pa:oeauur Mocxoncxufi anuaquoHuufi aHcruryr

(rocy4apcrnennufi rexnu.recxufi yHr,rBepcr4rer), (Ar.rnnorra AKH 074335 or

23.01.2009 r.) ro 3aBeprxeHr4rr o6yveuur B oquofi acrupaHrype Ha 6ase

rocyAapcrBeHHoro o6pasonareJrbHoro yqpexAeH14, Bbrc[rero npoQecclroHaJrbHoro

o6pasonanur Mocxoncxufi anzaquonnufi r{Hcrr4ryr (rocyaapcrseHHsrfi

rexHuqecxufi ynunepcurer).

B Hacrorluee BpeMf, Cuoco6raH A. B. pa6oraer craprxnM HayqHbrM

corpyAHr4KoM HayqHo-HccneAoBaTeJrbcKoro oTAena raSegpu 806

<<BrtqucrplTerbHaq MareMarr4Ka Lr [porpaMMr{poBaHr4e>) $e4epanrHoro

rocyAapcrBeHHoro 6ro4xeruoro o6pa:onareJrbHoro yqpexAeHH, Bbrc[rero

o6pasonaHur <<Mocroscrufi anuaquonnufi r,rHcrr,rryr (Haqraona-rrrurrfi

r,rccJreAoBareJrbcKr{fi ynunepcurer)>.

[raccepraul4s BbuoJrHeHa Ha ra$e4pe 806 <<Brrquclr,rreJrbHa, MareMaruKa

14 nporpaMMplpoBaHl4e)) Irlncruryra j\rs 8 <<KouurrorepHbre Hayxr,r r4 rrpuKna1Hafl

MareMarplxa> $e4epanbHoro rocyAapcrBeHHoro 6ro4xeruoro o6pa3oBareJrbHoro

yrrpexAeHLIq Bblcrrrero o6pasonaHlax <<Mocroscrufi asuaqraoHHsrfi HHcrt4Tyr

(naquonanrsufi uccneAoBareJrbcKr,rfi yunnepcnrer)>.

Hay.rurrfi rcoHcy.nbraHT - PesrrHrrnoB flnaurpufi JleouuqoBuq, AoKrop

$u:r,rxo-rraareMaruqecKHx HayK,

<<BH.{I4cnI4TeJrbHa{ MareMaruKa

npo$eccop, npo$eccop xaQe4pur 806

Lt rporpaMMupoBaHpre)) I4ucruryra }lb 8



6roAxernoro

<Ba-uruficxufi

<KoruuuorepHbte HayKr{ v [pr{KiraAHaq MareMarl4Ka)) Se4epanrHoro

rocyAapcrBeHHoro 6ro4xeruoro o6pa:onareJlbHoro yqpexAeHVfl BbIcIrIero

o6pa:onaHur <Mocxoncxufi auraaqnouustfi I4HcrI4Tyr (naquoualruufi

HccJIeAoBareJIbcKI4fi ynranepc nrer) >.

OQHrruaJrbHbIe orrrIoHeHTbI :

l. Ilupnynon IOpufi Muxafr.noBrlrl, rpaxAaHI4H Poccrlficxofi @e4epaquu,

AoKrop Suauxo-naareMarl,lqecKHx HayK, npo$eccop, upoQeccop xa$e4prr

lhasMora3oAuHaMHKH vr rerrJrorexHltKu Se4epansHoro rocyAapcrBeHHofo

o6pasorareJlbHoro yqpexAeHI,Iq Bbrc[rero o6pa:oeaHrar

rocyAapcreeHulrfi rexHl4rrecxufi ynunepcurer (BOEHMEX> una.

A.@. VcruHoea>>, r. Canxr-flerep6ypr.

2. llaxomos Marccuu AlerccaHApoBl{tl, rpaxAasuu Poccuficxofi @e4epaqun,

AoKrop Susr,rxo-uaTeMaruqecKl{x HayK, upo$eccop PAH, rrtaeHHfi uayvurrfi

corpyAHr4x na6oparopvtr4 repMora3oAr{HaMr.rKra @egepalbHoro rocyAapcrBeHHoro

HayKlr <<Irlucruryr reuloSzsnru

3. Honnmon AHgpefi Ba.nepneBlrrt,

AoKTop Su:raxo-uareMarl,IrrecKI4x HayK,

(De4epanrHoro ABTOHOMHOfO

a3pornApoAlrHaMr4.{ecxufi r4Hcrtrryr r4MeHI,I upoSeccopa H.E. Xyxoncxolo)), l.

Xyroncxufi , MocxoBcKa, o6lacrr.

B ce ouuoHeHTbr 4anv rroJroxrrreJrbHoe 3aKJIIorre H He o AI4 c c epraLII{rI.

Beqyular opraHrr3arlr{fl @e4epanruoe rocyAapcrBeHHoe 6roAxeruoe

yrrpexAeHue HayKr4 O6reluneusufi r4Hcrr{Tyr BbIcoKHx reMneparyp Poccraficrofi

aKaAeMHr.r HayK (OI4BT PAH) (l254l2,Poccux, t. MocrBa, yrl. I4xopcxa4 9.13,

crp.2) npeAcraBlrJra rroJroxrrreJrbHufi orgrrs. OrsuB rloAtlrrcaH: eane4yroulrafi

6ro4xerHoro yqpexAeHu{

Kyrarera4se Cu6rapcxoro

HosocH6r4pcK.

orAeneHu, Poccuficxofi aKaAeMI4I4

r.rM. C. C.

HayK>), f.

rpaxAaHI4H Poccuficxofi @e4epaqun,

Har{aJIbHI4K orAena J\l!2 B HI,1O-8

yr{pexAeHus <l-{eHrpanrsrtfi



na6oparopr4r{ J'(b8 $usnvecxoro MoAennpoBaHr4x 4nyx$a3Hblx teueuufi, AoKTop

Sa:uro-rraareMarr,rqecxr4x HayK, qneH-KoppecroHAeHr PAH Bapaxcun A.IO.,

3aBepeH: 3aMecrr,rreJrb Ar4peKropa [4saHosa H.H. v yrnepx4eu: 3aMecrl,Irenb

ArlpeKropa ro Hayr{uofi pa6ore, AoKTop Qn:uro-MareMarl{r{ecKnx HayK fanpuxon

A.B.

B orgHse ne4yu1efi opraHn3arlr4r4 yKa3aHo, qro Aaccepraur.rq Cuoco6usa

An4per Burarueeu.{a <<gucleunoe MoAenr4poBaHLIe o6rexanuq reJI

cBepx3ByKoBbrMH rroroKaMl{ c rndp4sruu qacrr4rlaMu)) o6raAaer BHyrpeHHuM

eAr,rHcrBoM kr {BJr.f,erc, eaeepurenHofi Hayr{Ho-vccJleAoBarerrcxofi pa6orofi,

Koropaq r4Meer BaxHoe HayqHoe v npaKTltt{ecKoe 3HaqeHHe. CoeoxyrlHocrb

Hayr{Hbrx uoloxeHrafi B o6rac:rn r4ccneAoBa:e^]/^fl :anru€suttx rloroKoB,

nonyrreHHbrx B Ar,rccepraulrH nocpeAcrBoM paspa6oraHHblx opllrl4HanbHblx

MareMarr,rqecKr,rx uo4erefi, MoxHo xnanuQuql4poBarb KaK KpyrlHoe HayqHoe

Aocrr{xeHr4e. Teua Ar4cceprarlr4r.r coorBercrByer rracnopry yrca:aHuofi

c[erlr4€InbHocrr4 1.1.9. - MexaHLrKa xprAKocrr.r, ta3a 14 rIJIa3MbI. IIo nayuHoMy

ypoBHro [onyr{eHHbrx pe3ynbraroB, cBoeMy coAepxaHr4}o k\ osopvrneH[ro

Aucceprarlr4oHHafl pa6ora <<r{zcleuuoe MoAenI4poBaHHe o6reraHuq reJI

cBepx3ByKoBbrMH rroToKaMr4 c rnep4urrau qacTr,rrlaMlr) yAoBJIeTBop.rIeT BCeM

rpe6onaHraqNr BAK P@, npe4bsBJrqeMbrM K AoKTopcKr4M AI4ccepraIII4rM, B ToM

trkrcre rr.rr. 9-14 <<floroxenns o rpr4cyxAelalaur yqeHblx cteneuefi>>,

yrBepxAeHHoro rrocraHoBJreHpreM flpanurenbcrBa Poccuficrofi @e4epaqIaH or

24 cesrx6pt20l3 r. N842, a ee aBrop Cnoco6un Augpefi Buramesuq

3acnyxr4Baer [plrcyxAeHr.rq yvenofi crerreHu AoKTopa Su:uro-rraareMarrrrIecKl,Ix

HayK rro cnerlr4ilrrbHocrr4 1.1.9. - MexasuKa xnAKocru, ra3a H rIJIa3MbI.

.{raccepraqnx Cnoco6una A.B. v or3brB Ha ue€ o6cyx4anzcr v 6utu

o4o6penu Ha 3aceAaHr4kr HayqHoro ceMr4Hapa na6oparopun NoS OI4BT PAH

(nporoxon Nl1 or 06.02.2023 r.). Errno orMeqeHo coorBercmue pa6orbl ypoBHro

AoKTopcKofi .{ncceprawu\ a reMbr pa6oru - npo$un}o Be.{ytqefi opraHr3ar\krvr.

4
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OrsHs ne4yqefi opraHr3aulru coAepxl4r cneAylotqple 3aMerlaHlrfl :

l. Ilrs onpeAeneHr4q KpyrHocrr4 (rauepuraonuocru) qacrl,Iq aBrop ucronb3yer

TaKr,re cJroBocoqeraHpr{ ((qacrr4rlbr MeJIKoAI,Icuepcnofi [pI4Mecl,t)), (qacrHIIbI

cpeAHero pa3Mepa), (KpyIIHoAI,Ic[epcHbIe qacTI4IIbI). flouxruo, qTo

r4Heprlr4oHHocrb qacrurl olpeAenrercs He roJIbKo I{x pa3Mepou (4raalaerpou) u

frJrorHocrbro, a raKxe cKopocrbro Ha6erarcuero noroKa I4 pa3Mepou (4Lralaerpona)

o6rexaeuoro reJra. floerorray An, orpeAeneHrlq I4HepIIpIoHHocrI4 qacrl4u YAo6Hee

r4crroJrb3oBarb 6e:pa:uepnrrf, xpurepufi r{Hcro Crorca, nxlrouaroulufi Bce

y[oMqHyrbre rapaMerpbl 4ryx$a:noro rloroKa.

2. [erc:ar,re pextrMoB Ha ((cronKHoBr,rrenbHble)) v <<6eccrolKHoBI4TeJIbHbIe))

y,qo6uo [por43BoAHTb c r4crroJrb3oBaHraeM croJIKHoBHTeJIbHoro qr4cra Crorca

(oruorueuue BpeMeHr4 AuHaMurrecxofi penaKcaIII4I,I qacrI,IIIbI K xapaKTepHoMy

BpeMeHlr MexAy croJrKHoBeHuxrun), MeroAonorl{q ucrroJlb3oBaHrfl, Koroporo

xopotuo pa3Br4Ta B TeopI4H gnyxQa:ublx roroKoB.

3. flpra pacu€re croJrKHoBeruvi.r qacrurl B AI4ccepraIII4LI l4crlonb3yrorcfl

pa3nur{Hbre BeJrr4rrr4uu xoeQSHrIueHTa BoccraHoBJIeH}Ifl cKopocrl4 ey:l (c. 103),

ey:0,9 (c.86, c.89, c.92, c. 135, c. 140), ey:0,5 (c. 101 ,c. 102), eN:0,17 (c. 158,

c. 168). Tarofi 6onrruofi pa:6poc oAnofi H3 BaxHefiruux xapaKrepl4crl4K rlpoqecca

croirKHoBeHr.r, rpe6yer HeKoroporo rlorcHeHl4r.

4. B Aucceprarlur4 orcyrcrByer pa3Aen <<OcHosHbre ycnoBurte o6osHar{eHl4r)).

3ro ocloxHrer Bocrrpr4rrue Marepvaila r4 npI{BoAI,IT K I4cIroJIb3oBaHI,IIo piBHbIx

o6osHa.Ielg.uit Alg, oAHI,Ix 14 Tex xe BeJII4III,IH.

5. Bo Bcex BbrBoAax B 3aKrrorreHr4u orcyrcrByror xaxne-ln6o qLIcJIoBbIe

3HaqeHuf, , rrro ((cMa3brBaer) KoHKperHKy [onyrleHHblx pe3ynbraroB.

6. Xopoulo 6rrlo 6rr nponecrr4 rrucJreHHoe MoAenI4poBaHHe He roJIbKo Anq

ycnonufi r4Meroqtrxcf, gKcrrepr{MeHToB, Ho 14 rloBapbl{poBarb ocHoBHbIMI,I

rrapaMerpaMvr c qenbrc [onyqeHra, HoBbrx I,IHTepecHbIx pe3ynbraroB (cxa:annoe

orHocprrcq, flpexAe Bcefo, r rnaae 4).
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7. Bocnpr4flTvre nonyqeHHbrx pe3ynbraroB v ux aHarII,I3 ocloxHdn

trcrIoJIb3oBaHLreM AHccepraHToM M€urbrx sHaqeHufi a6colroruoro BpeMeHIl

(uanprElaep, 1,156.10-3 c), :a Koropoe qacrulla 3aropMo3vtacb B yAapHoM cJloe,

orpa3r,rJracb or rroBepxHocrl,I, ABr4ranacb n o6parHoM HanpaBJIeHrII.{, BbIIrrJIa 3a

rrpeAenbr yAapHofo cJror, 3aTopMo3vrrracb, pa3BepHyJlacb, BHoBb .qocTl{fna

[oBepxHocrt4 v r.A. IlonesHo 6rrno 6rr npunecrl,I HeKoropyrc cxeMy ABI,IxeHHs

qacTr4r.lbr c yK€BaHueM xapaKTepHbrx yqacTKoB ee rpaexTopul4 II I4cnoJIb3OBaTb

orHocuTeJrbHoe BpeMr npu aHzLnI43e ee ABI4xeHtu.

Coucxarenb r4Meer 25 orry6tr4KoBaHHbrx Hayr{Hbrx pa6or B peueH3l4pyeMblx

:a32lal:aflx, peKoMeHAoBaHHbrx flepeuuevr BAK npr,r Mrano6pnayrn Poccuu nr,r6o

sxrro.reHHbrx B MexAyHapoAHbre peSeparuBHbre 6asrt AaHHbIx Web Of Science ra

Scopus, 47 ny6nuxaqufi B c6opuuxax rpyAoB reMarllqecKux xon$epenqrafi,

Sopyuon Lr ceMr,rHapoB, 3aperrlcrptlpoBa:r.:';, 2 nporpaMMbl An, 3BM.

B Aucceprarrlrl4 orcyrcrByror HeAocroBepHble cBeAeHr,rq o6

ony6nuxoBaHHbrx coplcKareneM yr{eHofi creuenu pa6orax.

Hara6onee 3HaquMbre Hayr{Hue pa6orbr coucKarerq rto reMe Al{ccepralluu:

l. Cnocodutt A. B. Eecceroqurrfi aJrropr{TM pacr{era B3al4MoAeitcrsus,

KpyrrHbrx rracTHrl c yAapHbrM cJroeM B cBepx3ByKoBblx feTepofeHHblx [IoToxax ll
KorunrrorepHbre llccneAoBaHr4fl I,t MoAenI,IpoBaHI,Ie. 

-2022. - 
T. 14, J\b 5. - C.

1007-1027. (uepeueur BAK P(D, Web of Science).

2. Cnocofuru A. B. Pac.rer Bar4MoAeficrsufl. KpylHhlx rracrull co

cBepx3ByKoBbrM yAapHbrM cnoeM c prcrroJrb3oBaHr{eM 6ecceroqHoro atlropurv'a ll
Tpy4n MAI4. - 2022. - Ilb 125. - 36 c. (nepeuenr BAK P@).

3. Cnocodutt A. B. PacnaparureJrr,rBaHrle sH.rr4creHnft Ha rpa{uuecrux

upoqeccopax B 3aAarre MoAenupoBau:afl ra3oAlrHaMuqecKoro B3arlMoAeitcrsuq

r{acrurlbr co cBepx3ByKoBbrM yAapHbrM cJroeM // Teunosble npoqeccbl B TexHHKe.

-2022. - T. 14, J\b 6. - C.276-288. (uepeveHr BAK PO).
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4. Cnocoiuru A. B. MeroA cKonb3flLrlr4x aAarrr4BHbrx AeKaproBbrx ceroK

pacrrera ra3oAuHaMuqecKoro B3ar4MoAeitctsus qacrurl c yAapHbrM cnoeM B

cBepx3ByKoBoM rroroKe ll Tenilor,bre rpoqeccbr B rexHraKe. 
-2022. - T. 14, Ilb

4. - C. 178-185. (nepeqeHb BAK PO).

5. Cnocofun A. B. Becceroqsrrfi ilirropuTM pac.r€ra cBepx3ByKoBbrx re.reHr.rfr

Br3Koro rennorpoBoAHoro raza ll Tpyau MAI,I. 
-2021. - J\& l2l. -25 c.

(nepeuenr BAK PO).

6. Sposobin A. V., Reviznikov D. L. lmpact 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. I I . - no. 406. (Scopus).

7. Cnocodutt A. B. Beccero.rurrfi anropr{rM pacudra cBepx3ByKoBbrx re.{eHufi

HeBq3Koro ra3a ll Tpyg:.;rMAI,I. - 2021. - J\b 1 19. - 22 c. (nepe.renr BAK P@).

8. PeausuuKor l. I., Cnocodun A. 8., ?leauoe lI. 3. Cpannrareruurtfi aHaJrur3

pacqerHbrx 14 3KcnepuMeHTairbHbrx AaHHbrx o6 ocurznnupyroueM Ter{eHHH,

rIHAyu[poBaHHoM ra3oAuHaM]rqecKaM B3anMoAeficrsr4eNa r{acrr,rrlbr c yAapHbIM
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Orrrrs Ha Ar4cceprarlurc oQuqua.nbHoro o[rroHeHTa, AoKTopa $uauro-

MareMarr4qecKr,rx HayK l{uprcynona lOpnn MuxafiroBrrqa. Orsrrs 3aBepeH:

Har{arbHLtK yrrpaBJreHu, KaApoB EfTy <Boeuruex>> O.A. Cepreeaa. OrsHn

rroJroxr4Temuufi , coAepxr{T cneAyroruue ocHoBHbIe 3aMeqaHnfl:

l. B ruaccepraqlavr crucoK nr4Teparypbr BKnroqaer 361 uc:roqHl4K, B ToM ql4cre

287 cc:sutoK Ha pa6orrr Apymx aBTopoB. Cnucox coAepxr.rr npaKTlrqecKl,I Bce

nau6oree BaxHbre ny6nuxaqHn. Xors rroHrrHo, r{To yrloMflHyrb nce pa6orrt

HeBo3MoxHo, r 6rr Ao6anlrJr B o6sop erue HecKoJrbKo crarefi, IaMeIoqI4x [prMoe

orHoIrIeHI,Ie K TeMe llccneAoBaguit. aBTopa, a r,rMeHHo:

tl]. Pauu M.C., LlluraAr A.A. Blusuue qacrl,Iq, orpaxeHHblx or

[oBepxHocrr4, Ha Kaprr4Hy cBepx3ByKoBoro o6reranu, 3aryrlneHHoro reJla

rroroKoM ra3oB3Becu. r{ucreHHbre MeroAbr B MexaHr,rKe crlJlouruofi cpe4rt,

1986, r. 17,Ilb 6, c. 108-113.

l2l. ,.(anrr4on IO.M., EHraxees I4.X., HuruarynnH P.I4. Pacqer o6reranuq

3aTyrrneHHbrx TeJr [oToKoM ra3a c qacrr4rlaMu c rIeToM BIrr4flHufl

orpaxeHHbrx qacrr4rl Ha rerreHr.re ra3oB3Becl{ // [IMT@. 1990. Ne 6. C.67.

t3]. fony6nuuaLl.B., Ocunqon A.H., Caxapon B.VI. O6reraurae IIJIocKoro

rlr4nr..rHApa cBepx3ByKoBbrM cra6osaubrJreHHblM rloroKoM rIpI4

B3auMoAeitcrsuu roronuofi y4apnofi BoJrHbr c KocbrM cKarrKoM yrInorHeHI,L

ll l4zr. PAH. Mexauura xr4AKocrvr v ta3a. 2011. J\b I . C. 5912.

l4l. Tpyuee A.lI., @olauH B.M. O6reranue reJr 4nyxSaanblM IIoroKoM

Turra ra3-TBepAbre qacrurlbr c yrleroM 3po3I4II ll flpnxla1ta.as

rexHllqecraa Sz:ura, 1983.Ilb 1. C.69-75.

t5]. Morrecon f.8., Cracenxo A.JI. Oco6ennocrl{

3aryrneHHoro rena cBepx3Byxosofi [onr,rAr,rcnepcuofi crpyefi

orpaxeHHbrx rracrr,rq // TBT. 20ll . T . 49. Ns I . C. 73.

t6]. Morrecon I..B., Cracenxo A.JI. BsauuoAeficrBl4e AByx$asnofi crpyu

pr rBepAoro reJra c o6pa:oaaHr.reM "xaoca" qacrul{ ll TBT . 2013. T. 5 1 . J\lb 4.

c. s98.

MCXAHI4KA 14

o6rexauuq

c aaxpyrr<ofi
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Ul. Ishii R., Hatta N., Umeda Y., Yuhi M. Supersonic gas-particle two-

phase flow around a sphere. J. Fluid Mech., 1990, Yo1.221, pp. 453-483.

Ccruxa Ha crarbro [ocJreAHr4x aBTopoB B ToM xe xypH€LIIe 3a 1989 rol

ecrb, a Ha yKa3aHHyto crarbro 1990 roAa Her.

Kporvre roto, foBop.s o ccbIJIKax Ha Jll4Teparypy, He Mory He orMerl4Tb, qTo Lr

n o6:opnoit 'aacru Aracceprar\t4vr, 14 upra o6cyxAeHpII,I co6crneuHblx pe3yJlbraroB

He xBaraer aHaJrut3a cyulecrBa pa6or npeAUecrBeHHHKoB. Taxofi anarv3

rro3BoJrr4Jr 6rr roAqepKHyrb v apryMeHTl4poBarb HoBI43Hy tIoAxoAoB vr

pe3ynbraroB aBropa.

2. B uepeofi rJraBe Aocraror{Ho no4po6uo orrr4caHbl MoAenH TeqeHI4q

Hecyqero ra3a, yAapHoro B3ar4MoAeitcrsus qacrI4LI c o6rexaeNlofi noeepxHocrbro,

rrapHbrx croJrKHoBeuprfi MexAy rracrnrlaMr4. Anrop [pI4BoAI4T Bce napaMerpbl

HeBo3MyrqeHHoro noroKa rasosoff Sa:rt, KoHUeHTpaIIHro qacTHII, Hx pa3Mep,

yKa3brBaer re vrkt rrHbre eS$exrrr (yuer vrilv Heyrrer croJlKHoBesuir. MexAy

I{ACTHIIAMI,I, YIICT I4NH HEYI{CT 3AKPYTKI,I qACTLIII). OAHAKO NPU AEMOHCTPATJ.LIVI V

a*u:ra3e rrucreHHbrx pe3ynbraroB B u. 1.3 (r{racneHuoe I4ccneAoBaHLIe AI4HaMI4KI4

gucuepcuofi Saau B yAapHoM cnoe; pucyHKI{ or 1.13 Ao 1.29) He yKa3aHbI

npr,rHqrbre 3HaqeHHs xoe$SauueHTa rpeHlrf, I xoeQS[ulIeHTa BoccraHoBJIeHI4,

uopuamHofi KoMrroHeHTbI cKopocrll en npu croJrKHoBeHurx qacruu Apyr c

ApyroM, rrapaMerpbr €s v ve, orrp€flenrrorrlr4e xoessuqveHT BoccTaHoBItQHLrfl, €u B

MoAenr4 orcKoKa qacruu or rroBepxHocrr4 TeJra. B .qanruefiurela aBTop rrpHBoAlIT

pe3ynbTaTbr r.rccJreAoBaHu,. Btrr4flHhrfl ros$@uqr{eHToB B MoAenu cToJIKHoBeHVfl

qacrr4rl Ha .qr4HaMr4r{ecKoe sosAeficrBr4e rrpr4Mecl4 Ha rloBepxHocrb reJla (prac. 1.30

- puc. 1.32), r43 Koropbrx BHAHo, r{To 3Tr4 xos00nqveHTbl 3aMerHo BJIHstor KaK Ha

TpaeKTop:zra qacrvrrl (4pyruNar4 cJroBaMLr,, Ha Kaprr{Hy reqeHz, .{ucnepcHoil Sa:sr),

TaK rr Ha Ar{HaMI{qecKoe r,r rerrJroBoe so:AeficrBl,Ie ilpl4Mecu Ha reJlo. Ho noupoc o

ToM, KaKr,re 3Haqeuut f €n, €o v vs Lr [oqeMy uMeHHo raKue 6rtlu [pI,IHf,TbI B

ceplrrx Bbrr{rrcJrHTeJrbHbrx SKcrrep}rMeHToB IIpu uccneAoBa]Huvr no:4eficrnnx

qacTl,Irtr Ha reJro u He reqeHr,re Hecyqero ra3a, ocT€UIc, orKpbITbIM. Kcraua,
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[oAo6Hoe 3aMeqaHr4e MoxHo cAenaTb v oTHoclrTeJIbHo 3aI.aHl/,fl. cTe[eHI,I

orrrr.rqecKofi qepHorbr r rroBepxHocrl,I qacrHII (crp. 38).

Hexcuo, yqurbrB€uracb tv 3aBucr4Mocrr xoa$SuqraeHra BoccraHoBJIeHI4r €,y

HopManbHofi KoMloHeHTbr cKopocrr.r qacrr4rl npr{ orcKoKe or rloBepxHocrll or yrna

yAapa. Ha crp. 42 [pI,IBe.qeHa 3aBrrcl,IMocrb €,as ToJrbKo or v7y. O4Haxo, KaK

IOK[I3bIBaIOT 3KCnepI,IMeHTanbHbIe AaHHbIe prBnI,IrIHbIX aBTOpOB, 3aBLICUMOCTb €,y

or yrna yqapa oqeHb cttlrblafl.. CreAoaareJrbHo, oHa 6y4er oKa3blBarb

oflpeAenrrcIllee BJruflHr{e Ha KapTprHy TeqeHrr, Ilpl4Mecu vt, KaK cneAcTB]Ie, Ha

prccneAyerrarre $ynKqr,roH€urbr (unrencuBHocrb yAapoB, rrJrorHocrb IroroKa oHeprull

K rroBepxHocrr4 reJra or AHcnepcHofi sa:u, cpeAHroro cKopocrb yAapoB H Ap.).

3anepurax o6cyN4eur{e Borrpoca o MoAenr{poBaHvu4 coyilapeHrrq qacrull c

noBepxHocrbro reJra, o6paruu BHuMaHHe Ha ro, rrro npHHflTar. B AI4ccepraIIHI4

MoAenb (crp. 4143) B nureparype Hcnon*yerc, rpra yMepeHHblx cKopocrf,x

y4apa (.qo 20-30 u/c). B ro xe BpeMfl B Aprccepra\r4vr paccMarpr4Baroraq B roM

III4CIE BbICOKOI'IHEPIIHOHHbIC qACTHIIbI I4 |I,IIEP3BYKOBOE O6TCXAHI'IE TEJI (VTTCTTO

Maxa n 6omurnHcrBe npr{MepoB pactrera paBHo 6). Xora cKopocrb coyAapeHl{,

qacTr4rl c TeJroM He rrpr4Bo[r4Tcfl,, MoxHo oxr,rAaTb, qro oHa 6yaer AocTaTor{Ho

6onrmofi (4o HecxoJrbKrax coreH MerpoB B ceKyHAy). IIpu 6omruux cKopocrf,x

y1apa saz6oree HaAexHbIMI4 B HaCTOflUIee BpeM, ctlHTarorcfl

3Kcrrepr,rMeHT€LrrbHbre 3aBr4cr,rMocrn rcoeS$uqr4eHToB BoccraHoBreHl'Iq cKopocru

tracrurl or cKopocrz rraAetnfl. kr yrna yqapa (W.Tabakoff, B.A. Jlautxon, A.JI.

Cracenro). Iloerouy Jrorr{r{Ho 6uuo 6rr cpaBHrrrb napaMerpbl orpaxeHHblx

qacrr,rq, roryqarcrrluec, B rrpr,rHrrofi aeropoM MoAenu yAapHoro B3auMoAeitcraur^,

c grr,rMrz 3aBracnMocrrMu. Orcyrcruire raKoro cpaBHeHHfl ocraBJlrer orKpbITbIM

Bo[poc o6 aAexnarHocrr4 nprauarofi MoAenr4.

3. Anrop paccMarpzBaer ruuporufi Ar,rarrBoH pa3MepoB rlacrrll (or 2 MKM Ao

50 urxrra). ,,{unarrauuecKoe [oBeAeHrae qacrrlrl B rroroKe orlpeAen-f,ercf, TII,IcJIoM

Crorcca, Koropoe [peAcraBJr.fler co6ofi orHorrreHl,Ie AnHHbI AI4HaMI,ItIecrofi

penaKcarlLtr4 qacrurl K xapaKrepHoMy runefinouy pa3Mepy reqeHuq. 3T o qucJlo B
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yKa3aHHoM Ar4arr€BoHe pa3MepoB qacrurl pa3nr4qaerc, B 625 paz, T.e. nollTla Ha rpr4

rroprAKa. K coxarreHzro, aBTop He npHBoAI{T 3HarIeHI,L rir4cna Croxca B

paccMaTprrBaeMbrx npl4Mepax pacqeToB.

4. [tts croJrKHoBurelruofi AncrrepcHofi Sa:u BaxHbIM napaMerpoM ,Brflerc.fl

rrr,rcJro KnyAceHa B "ra3e" qacrr4u Kno. Kax BIaAHo LI3 npeAcraBJIeHHbIx KaprI4H

TerreHr4.f, rrpr4Mecu (Haupr,rrraep, puc. l.l7), KoHIIeHTparlus. npI4MecI4 B yAapHoM

CJIOC U3MCH'CTC' OIICHb CI4JIbHO, LI CJIEAYCT OXI'IAATb, I{TO TIIICJIO KTTY4CCHA TAKXC

6y4er cyuecrBeHHo lr3MeHqrbcr. IIp, [epexoAe B [ocneAy]oqux rJIaBax or

peanbHbrx qacTr.rq K rracTnrlaM-IlpeAcTaBHTeJrrrnr (x MoAenI4pyrouII4M uacraqau)

ueo6xo4rauo o6ecuer{r4rb paBeHcrBo rrr4cer KHy4ceua e o6ozx anyqaflx. [pyruuu

cJIoBaMI,I, neo6xo4IaIr,to o6ecne.rnm paBHocraJlbHocrb tIrrcJIeHHbIx rr,roAelefi

cronKHoBItrelrHofi rrpr4Mecr4, ocHoBaHHbrx KaK Ha rIprMoM rIHcreHHoM

MOAenUpOBaHW BCeX qaCTI4II, TaK U Ha MOAenUpOBaHvtU TOJIbKO qaCTI,Iq-

rrpeAcraBrarelefi. Anrop HeoAHoKparHo [oArrepKl,IBaer neo6xoAlaMocrb tIpH

[epexoAe K MoAeJrrrpyrculr{M rracrr,rqaM o6ecuequrb o.{LIHaKoByIo HHTeHcHBHocrb

croJrKHoBerruir. qacrr4rl (crp. 73, crp. 80). Pesyrrrraru Ha puc. 2.7 u 2.8

rroKil3brBaror, trro rrpr4 coorBercrByroqeM nsr6ope [apaMerpoB coyAapeHl,I{

MoAenr{pyrcqux qacTr,rq pacllpeAerlelJl,dfl. BAonb KoHTypa qunL\H.qpa raKHx BaxHbIx

SynrqzoHilrroB Ter{eHr4r, KaK cpeAHflfl HopM€urbHa-f, cKopocrb rlacrul{ B MoMeHT

y1apa u EJrorHocrb rroroKa gHeprvu or npr4Mecrl K noBepxHocru glr o6eux

ruoAerefi npaKTLrqecKr4 coBnaAaror BrrJrorb 4o F:l6 (F -.rucno peanbHblx qacrI4II

B MoAenr4pyroulefi .racrnqe). Kone.rHo, 6suo 6rr HHrepecHo I,IccJIeAoBarb

3aBucrrMocrb pe3ynbraroB or F B 6onee uupoKoM Al{ana3oHe naparraerpa F.

Hecuo:rpfl Ha flonyr{eHHoe corJracve, le.av6oree y6e4urenbHblM apryMeHToM B

[onb3y paBHocr4nbHocrr{ o6eux ruo4erefi Ar4c[epcHblx cpel c ror{Kl4 3peH}L

croJrKHoBertmfi. MexAy rracrr,rrlaMg MorJIr,r 6u 6um sce xe oAI,IHaKoBbIe rtors

r{r.rcJra Kuygcena Kno y yAapHoM cJroe. K coxareHuro, ran0opvrallzr o r{ucrax

KuyAcena B Ar4ccepra\uv orcyrcrByer.
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5. He coBceM rroHqrHo, noqeMy B rr. 1.4 (9ncneuuoe uccneAoBaHrle

so:Aeftcrnur Spaxrlr4r.r qacrurl Ha ilperpaAy r4 reqeHhe ra3a B yAapHorra cnoe) npra

o6rerraHoft KoHrleHTpar\uv qacruq B HeBo3MyIqeHHoM noroKe

l0-4, ror4a croJrKHoBeHr.rf, MexAy qacrur{aMu B yAapHoM cJloe 3aBeAoMo LIrparcT

orreHb 6onuuyro ponb (uorcasauo B rrpeAbrAyrrleM r. 1.3), paccMarpvBaercs.

reqeHr,re 6es yuera crorrKHoBeuuit. (puc. 1.33 a,6; puc. 1.34). EcrecrneHHblM 6ulo

6rr upn Aanuofi KoHrleHrpar\vLr uccneAoBarb BapLraHTbr c o6parHblM BrvqHI4eM

npr{Mecr4 Ha reqeHhe ra3a u 6ez o6parnoro BJr}rf,Hra.f,, Ho c yrreroM croJlKHoBesvtit

MexAy qacT[uaMr4.

6. Hecouuenurrfi vHrepec npeAcraBJrrer pe3ynbrar aBropa o uau6orblrreM

pocre rerrJroBoro noroKa B rpuruuecxofi ToqKe B cnyqae ryp6ynenrHoro

rrotpaHuqHoro cJrofl [rMeHHo Anq Kpy[Hbrx r{acrr4rl ArraMerpa 50 MKM, a He Anr

MeJrKr4x 2 uxn (crp. 65). Sror pe3ynbrar rrporr,rBopeqr4r ouy6nuroBaHHoMy B

crarbe [B.Oesterle, A.Volkov, Yu.Tsirkunov. Progress in Flight Physics, Vol. 5.

2013, pp. 441456] anr naMr4HapHoro rrorpaHr4rrHoro cJrof,, rAe uafiAeHo, qro KaK

Anx cronKHoBLrreJmnofi, TaK r,r Anq 6eccroJrKHoBuTersuofi [pr4Mecl4 sau6orrrruuit

renrosofi rroroK or rasosofi Sa:rr B xpurzvecrofi ToqKe ronyqaercq rpLI

pa3Mepax qacrurl e6ruzu Kpr,lTr4r{ecKoro (npn pmMepax MeHbrrJe KpuruqecKoro

r{acrr.rubr He craJrKuBarorc, c rroBepxnocrrro). K coxareHr,rro, B AHccepraIIHH He

npLIBoAI4Tbc, 3HaqeHI4e KpHTLIqecKoro pa3Mepa qaCTuII npu paCCMoTpeHHbIx

napaMeTpax TeqeHr4fl v oTcyTcTByeT cpaBHr.rTeffiHufi aHarwr3 v o6cyx4enue

AaHHoro pe3ynbrara. Kpolae roro, Ar4c[epcHaq $a:a BJrr4fler He roJIbKo Ha

napaMerpbr Ha nueuruefi rpaHurle [orpaHr4qHoro cJrof,, Ho r,r caMo reqeHue BHyrpH

norpaHnqHoro cJro.s, rro3ToMy npzHxrrrfi [oAxoA K o[peAeJIeHI,Iro [norHocru

KoHBeKTr4BHoro rerrJroBoro fioroKa or ra3oBofi $asu K rroBepxHocru TeJIa (crp.

6M5), Kor.{a BiluflH:ae rracrurl Ha retreHue BHyrpu [orpaHl,IqHoro cJIo, He

paccMarplrBaeTc,, [peAcTaBJrf,eTc, He AocraroqHo KoppeKTHbrM.

7. tlpu cpaBHeHrru pe3ynbraroB pacrreroB npf,MbrM Mo.(enr{poBaHlreM

ABr,rxeHuq v croJrKHoBeruufi, qacrr4rl c pe3ynbraraMu crarl,Icrl4qecKoro
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MoAenr4poBaHr4r, MeroAoM Monre-Kapno aBTop He norcHfler, noqeMy 6un

nu6paH BapHaHr MeroAa Moure-Kapno 6es c.{erql4Ka BpeMeHu, a He Apyroft,

cKaxeM, MeroA MaxopaHrsofi tracrorbr, roropufi oqeHb xopouo 3apeKoMeHAoBiIn

ce6r s Ar,rHaMHKe pa3pexeHHoro ta3a.

8. Pe:ynrrarbr pacqera gpo3r4oHHoro pa3pymeHuq reJla Ha ocHoBe KoHuenul4rl

eS$exrueuofi esra lbrrkrkt pa3pyueHw (puc. 3.6 n 3.8) uoxasblBaror, r{ro I4Meer

Mecro xpyrrKoe pa3pyureHze. flpra 3ToM HercHo, KaK MoAenupoBarb pa3pylrreHye

yflpyroflnacrr4rrecKofo reJra, r{To He MeHee aKTyiIJrbHo, qeM pa3pylxeHl4e

xpyrrKofo.

9. Heeepuo

o6reraeruoro rerra (4nr ypanHesrafi 3finepa s n.4.1 na crp. 157 w An, ypaBsesuitr

Hanre{roKca o n. 4.3, Ha crp. ll7). B o6orax cnytrarx aBrop, tIoMI,IMo ycnonufi

Ha KOMrrOHeHTbr CKOpOCTH, 3aAaeT npOr,r3BOAHhre IIO HOpManI{ OT IIJIOTHOCTI4,

AaBreHHq vr xacaremnofi cKopocrrl. 3roro He rpe6yercr Anfl KoppeKrHblx

nocraHoBoK 3aAar{ (.*., HanpuMep, [C.B. Ba"nnaH4ep. Jlerquu rlo

rr,rApoaspoMexaHrzKe. Y.{e6 noco6ue. II.,Ylzry-no JI|V, 1978]). To xe orHocl,Ircr K

fpaHr.rrrHbrM ycnoBr4rM Ha sxoAHofi rpaHr4rle An, ypaBneuufi Hasre{roKca (crp.

176, 196 u 251). Taxoro pola coorHorxeHvfl uHor.{a noJre3Ho I4cIIoJIb3oBarb B

aJrropaTMe pacqeTa, oAHaKo rlpu nocTaHoBKe KpaeBbrx 3aAarr An, I,IcxoAHbIx

anS QepeHrrr4ar bHbrx ypaBH eH ui,t olau He HyxHbI.

1O.IIpn sa4auHofi HeBo3Myrqeusofi cKopocrn qacrr4rlbr (890 vr/c, crp. 158),

oHa, rrocJre BxoAa B ylaprurtit croft 6y4er o6rera:rrcq co cBepx3Byxonofi

cKopocrbro (naarcuMirrrbHa, cKopocrb 3ByKa B yAapHoM cJroe B TorIKe ropMoxeHl4q

paBHa rrpprMepHo 540 ru/c). llp, 3roM rreper uacruqefi Bo3HI,IKHer ronoBHafl

y4apnafl BoJrHa H cr,rJrbHo Bo3Myulenuufi cneA sa Hefi. -fcno, qro nocne orpaxeHl4f,

qacruqa 6y4er ABr.rrarbc{ B Bo3MyureHHoM TeqeHuI4. B Al4ccepralluu He

[pe.qcraBJreHbr pe3ynbrarbr pacr{era rerreHr4.s B yAapHoM cJloe [ocJle BxoAa

rracrurlbr H [pr4 ee ABr{xeHr4H K Teny. Anropy cneAoBaJro o6cyAurr Borlpoc,

cSopuynupoBaHbr rpaHI4tIHbIe ycnoBVq Ha noBepxHocrn
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HacKonbKo cr4JrbHo roBrr4qror Bo3MyrueHvrfl, Bbr3BaHHbIe naAaloqefi .Iacruqefi, Ha

ABr{xeHr{e orpaxeusofi .

Orssrs Ha Ar4cceprarluro oQuqna.nbHoro o[rroHeHTa, AoKTopa Srarraro-

MareMarrrqecKr4x HayK ffaxouona Marccu*ra A.nerccaHApoBlrqa. OtsHB 3aBepeH:

yuenufi ceKperaps I4T CO PAH, KaHAr4Aar Qu:urco-rvrareMarl,IqecKl{x HayK M.C.

Marcapon. Orsrrs rroJroxrarersurrfi , coAepxl4T 3aMeqaHrlf, :

l. O6parHoe BJrvqHr4e [pr{Mecn Ha ra3 paccqurbrBaercf, ocpeAHeHI,IeM rIacrI4II

no sqefire (rarc v o6uquo Atfl narpaHxeBbrx rr,rero4on), qro tBrserc,

onpe4eneHHbrM AorryuleHr,reM, oco6enno rtpu HaJrullryu4 orpa3uBllrr4xcfl. or

[oBepxHocrt4 qac'rvrl, ABr4xyulr{xcq flporuB HanpaBneHr,rs ocHoBHoro norora. Kar

ytrr,rrbrB€urc{ B Ar,rcceprauura 3Tor rroroK .{acruq? Taxxe Bo3HlrKaror Borlpocbl

HHBapr,raHTHocrr,r [onytraeMbrx qrlcJreHHbrx perueH ufi or pa3M ep a sqeirxu.

2. He [pr,{Hrrr{e Bo BHr4MaHHe BJrr4f,Hrrf, rroroKa Maccbr [p]I gpo3I{oHHoM yHoce

(ananor n4yna) rpe6yer AonolrHrrrenbHoro rrof,cHeHLrs. Oco6eHHo, ecJII{ cqlITarb,

qro Macca 3po3HoHHoro yHoca Aocrr4raet 20o/o or r,rcxoAuofi tr,taccbl TeJIa (cv. crp.

l2l guccepraqrara).

3. Anrop pa6orrr orpaHr.rrrr4Baercf, paccMorpeHpreM ToJIbKo naM?IHapHbIx

reqesprfi ra3a. OrAelrntrfi eaxHsrfr Borrpoc npeAcraBrqer B3allMoAefrcrs[e

r{acrurl c yAapHbrM ciroeM c yu€:rou ryp6ynenrHocrr4 froroKa, a c I4Hxenepnoft

Tor{Kpr 3peHr.rq - Bo3MoxHocrb MoAenr4poBaHnfl o6'rexaupu reJI ryp6yneHTHbIMH

3afrbrJreHHbrMu Ter{eHr.rqMr.r Ha ocHoBe pa:pa6oraHHblx B AHccepraIIHI'I

6eccero.{Hbrx iurropr4TMoB.

ncrronb3oBaHr4eM ortucasuit

OqeeHAHo, r{To rrpoBeAeHue

pa3nuqHoro ypoBHf, AeraJrv3ar\pttr cJloxHocrt4.

TpexMepHbrx pacqeToB cBepx3ByKoBblx 3a[bIJIeHHbIX

TerrnonepeHocoM v yr{eroM croJIKHoBenufi, B

4. B pa6ore BbrrroJrHeH pacr{er B3ar4MoAefictsufl. r4 TerrJloo6ueua 4nyx$asnoro

3arrbrJreHHofo cBepx3ByKoBofo floroKa c noBepxHocTbro ren pa3nl4qHblx sopu c

reqeunfi c laex$a:urrur

BbIIIHCJII,ITCJIbHOM

BbItII4CJII4TEJIbHbIX

nnaHe BecbMa rpyAoeMKas 3akaqa, rpe6yroulax 6oluuprx

pecypcoB. lloerouy, 6rmo 6u raHrepecHo I4 noJIe3Ho npoBecru
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cpaBHeHr4e 3Tr4x roAxoAoB KaK c AaHHbrMr{ Apyrr4x aBTopoB, raK r4 Apyf c ApyroM

c rlenbro onpeAene[Lrfl o1nacrefi npuMeHlrMocrr4 KaxAofo r,r3 HcrroJrb3oBaHHbrx B

Ar{cceprarlr,rn crroco6os pacrrera raKux reqeuufi .

5. B frase 2 rtpu r4ccneAoBannvr [onuAr4crrepcHbrx [oroKoB qacrr4rl B

ocHoBHoM [peAcraBJreHbr pe3ynbrarhr pacrreroB rro lugucnepcHbrM

pacrpeAeJreHr4rM. Taxxe He xBaraer AaHHbrx ro pacnpeAeneHr4{M KoHrleHTparl?rpr

[onl,IAnc[epcHbrx qacruq An, nepBbrx rpex fras Ar4cceprarllu4.

6. B pa3Aene 3.4. srrnoJrHeHo MoAenlrpoBaHue rerrnonepeHoca r43nyqeHr.{eM

Anq o6rexauus cBepx3ByKoBbrM 3arrbrJreHHbrM [oroKoM Terra. B pa6ore

llcronrcyercfl rr{rrore3a Tien and Drolen (1987) He3aBucr4Moro pacceflHvrfl,

corJlacHo xoropofi qacrrarla nornoulaer r4 paccevBaer r,r3nyqeHne raKxe, KaK

6yaro Her oKpyxarcurrax ee Apyrux r{acrurl. Xorq aBTop r4 yKa3brBaer, r{To oHa He

BnoJIHe npr{MeHr,rMa Anfl or,vcalanfl crrJrbHo3arrbrJreHHbrx re.reHufi s6ruzu

oKpecrHocrr4 TeJra, TeM He MeHee n pa6ore He npuBo4krrcfl, orIeHoK no o6racru

rIpI4MeHI4MocrH 3Toro rloAxoAa, Bo3MoxHbrx [peAenbHblx sHa.IeHlafi rro

B e Jr 14 rr r4H aM Ko H II e H Tp ar\r4v r,r A I,r aM eTp o B q ac T I4 II.

7. Boupoc tro 6ecceroqHbrM MeroAaM, r4crronmyeMbrM s frase 6. floHqrHrr

IIJIIOCbI AaHHO|O IOAXOAa Anfl MOAeJTHpOBaHVfl [epeMer.rlarcquxc' B

[pocrpaHcrBe ceroK B cpaBHeHHr4 c MeroAoM KoHeqHrrx o6reruos. Ha ocHoBe

pa3noxeHrfl, B prg Tefinopa 6rua [ocrpoeHa KoHeqHo-pa3HocrHar MoAenb Anfl

SToro noAxoAa. Tax xax MeroA He KoHcepBarr,rBeH, To Bo3Hr,rKarcT Bonpocbr rro

4nyx$a:nrrx

8. BrrsoAbr rro Ar.rcceprarllrn [peAcraBJrf,ror co6ofi nepequcneHrze roro, qro

cAeJr aHo B Ar.rc cepTal\plkr.

Orsrtn Ha Ar4cceprarluro oQnqHa.nbHoro oflrroueHTa, AoKTopa Sn:zxo-

MareMarl4qecKl4x HayK Hon[rcosa AHgper Ba.nepreBuqa. Orsrrn 3aBepeH:

yveuufi ceKperapb V.{€Horo coBera OAy I]A|I{ Taxosuqxufi C.A. Orsun

rroJroxr{Temurrfi , coAepxlrr 3aMeqaHlr, :

npr{MeHHMocTr,l AaHHO|O rroAxoAa rrpH orrucaH.vryr cJroxHbrx

cBepx3ByKoBbrx reqeuufi Anq Apyrr4x rr.rrroB r,rJrr4 reoMerpnfi.

t7



l. flpu noJrHoMacrura6uoru [pqMoM rrr4cJreHHoM MoAenI4poBaHVpr

gauru6nnoro noroKa pac.rer croJrKHoBeuufi qacrull MexAy co6ofi Lr c

noBepxHocTbro rrpoH3BoAltTcfl. rrocneAoBaTeJrbHo B xpoHonorl4qecKoM [opqAKe,

trro cyuecrBeHHo cHr4xaer o00exrnaHocrb pac[apanJreJrl{BaHl4q Bblqtlcrerruit.

2. Ilpu gpo3r4oHHoM pa3pyueHur4 reJra HenocpeAcrBeHHo s6rruzLt

rroBepxHocrr4 B pezurbHocrz o6pasyercs crofi ocKonKoB I43 Marepvrara rperpaAbl.

B rrpeAcraBleuuofi MoAenr4 B3ar4MoAeficrsue qacrull c ocKoJIKaMI4 He

yqr..rrbrBaercfl, MexAy reM, oHo Moxer cuoco6crBoBarb ycI4JIeHuIo orMeqeHHoro B

pa6ore oKpaHr4pyrourero eSSexra.

3. B pa6ore paccMarpr4BarcTc, naMuHapHbre reqeHufl, ta3a, rIpI4 3ToM r{I..Icro

PefiuolrAca ua6erarorqero rroroKa uMeer rlopf,AoK 10s - 106. I4Hrepec

rrpeAcraBJrfler AorroJrHeHr{e rrpeAcraBJreHHbrx Mo.{enefi yaapnoro cJIo, MoAeJITM}I

ryp6yneurHocrtr v paccMorpeHr4e HerrocpeAcrBeHHoro BltptflHr4fl qacrI4II Ha

ryp6yneururrfi [orpaHurrsufi clofi l,t, KaK cneAcrBne, KoHBeKrusnrtfi reuroeofi

froToK K rroBepxHocTr4.

4. PactaparrJreJruBaHr.re [peAcraBJreHHbrx aJrop]rrMoB peIxeHI4, cl4creMbl

ypanneHrafi ra:oeofi AHHaMT4KH c MoAenbrc ABr4xeHI4.a KpynHblx qacrllq

peanlr3oBaHo [pr4MeHr4TeJrbHo x rpa$r4qecKr4M rrpoqeccopaM B paMKax oAHoro

KoMrrbrorepa c o6rqefi raMqrbrc). Ilper perxeHI,II4 rpdxuepHux

oAHOTO KOM[brOTepa MOXer OKa3arbcfl HeAOCTaTOqHO. I-{enecoo6pa3Ho

paccMorperb 4opa6orxy rrpofpaMM, o6ecne.{r4s HCIIOJIb3OBAH14E

cyrrepKoMrrbrorepoB KJracrepHoro ru[a c pac[peAeneHnofi [aMflTbK), HaIIpI,IMeP, c

rroMorrlbro rexHoJrori,ru MPI.

5. CnucoK BbrHocr.rMbrx Ha 3arrlrrry rroJroxeHuit ancceprarryru [peAcraBlrflercs.

cJrr4rxxoM no4po6nuM, crouJlo 6sr 6onee f,cHo BbrAeJrr4Tb ocHoBHbIe [oJloxeHa.g.

Ha aarope$epar Arrcceprarlr4lr rrocryrruno 9 orsrrsoe. Bce flocrynltBlxne

or3brBbl rIonoxHTeJIbHbIe. B nocrynrlBrur4x or3brBax npoBo.quTcq KparKLIit auururz

coAepxaHu, pa6orrt, orMer{aerc{ aKTyanbHocrb Lt HaytrHaq HoBI43Ha

3ailal{ pecypcoB
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AT4CCepTaTIHOHHO|O r4CCJreAOBaHt4fl, AOCTOBepHOCTb r4 UpaKTHr{eCKa{ 3Haqr4MOCTb

nonyr{eHHbrx B pa6oTe pe3ynbTaToB.

Oe4epanrHoe rocyAapcrBeHHoe aBToHoMHoe o6pasonareJrbHoe yqpexAeHue

Bbrcrxefo o6pa:oeauur <<Haqnouamurrfi rrccneAoBaremcxufi Torr,rcxufi

rroJrr.rrexHr,rqecxufi yHr4BepcHrer> (TrIY). OrsrrB rroArrr4can: npoSeccop Hayuuo-

o6pa:onareJrbHoro rIeHTpa VI.H. Eyrarona Irlnxeuepnofi uronhr gHeprerrrKr,r T[y,
AoKTop Qusuro-uareMarr4r{ecKr4x HayK KysHeqon lenrafi BraArauupoButl kr

3aBepeH: yueurrfi ceKperapr TIIY E.A. Kynunuu. Orsrrs roJroxLrremuufi, B

oT3brBe [peAcraBJreHbr 3aMeqaHH, :

1. Anrop uc[onb3yer B TeKcre aarope$epara HecKoJrbKo oupe,4enenufi

rroroKoB vr cpeA, Koropbre oH r{ccneAoB€rrr (rereporeuuufi, 4nyxQa-:nrrfi,

sanrrnenurrfi). TepruuH <4ryx$a:nuft rroroK)) He flBrrfl,ercfl, aAeKBarHbIM Anfl

cMecr4 ra3a c rn€pgsruu t{acrr4rlauu. lnyx$asnrre nororr4 - 3To HJr[r cMecb KaneJrb

xr4AKOCTr4 C ee r.apaula, ktllkt cMecb xr,rAKocTr,r c rry3brpbKaMr4 ee [apa. IIo

coAepxaHrzro anrope$epara MoxHo cAenarb BbrBoA, rrro aBTop pa6oran HaA

peueHr4eM 3a1av., B r(oropbrx Ancrrepcnofi KoMrroHeHrofi uoroxa 6stw roJIbKo

rnep4rre qacrHubr.

2. H*r B pa3Aene <<Hayuuaf, HoBr43Ha)) aBTopeQepara, Hr4 B pa3Aere <<OcnoBHbIe

[oJroxeHHr, BbrHocptMbre Ha 3arrlr.rry> (o6qufi o6rervr rrrrb crpaHrzrl rexcra) He:r

Hr.I oAHoro rrlrcJra, Koropoe xapaKTepr43oB€Lrro 6rr $axropHoe u QyurqraoHallbHoe

rrpocTpaHcrBa, B Koropbrx pa6oran aBTop Arrcceprauuu. IlosroMy IIocJIe k::yuelanfl

orKpbrrbrM ocra€rcq Bo[poc o6 o6racrqx Bo3MoxHoroanrope$epara

o6ocHoeaHHoro rrpr4MeHeHr,r, uo4erefi, anropr4TMoB vt KoAoB, pa:pa6oraHHblx

A.B. Cnoco6uuuu.

focy4apcrnennrrfi nayvuufi rleHrp Poccuficxofi (De4epaqrara

<<I4ccre4osarerucrufi rIeHTp r,rMeHr,r M.B. Ker4rrura>>. Orgsrs [o.q[prcaH:

Har{arrbHr,rx na6oparopupL KaHALrAar Sr.r:uxo-rraareMaruqecK}rx HayK Jlauren I,lropr
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BqqecranoBr4tr, ruaeHrrfi uayvurrfi corpyAHlrK orAeJIeHI4q rBepAororIJrI4BHbIx

paKerHbrx ABr,rrarenefi, 4oxrop Qu:Nxo-MareMaruqecKr,rx HayK r{epxacon Ceprefi

ferueau.r kt 3aBepeH: y.reurrfi ceKperapb, KaHAI4Aar BoeHHbIx HayK IO.JI.

Crr,rnpnon. Orsus rroJroxraTemuufi , B or3brBe npeAcraBJIeHbI 3aMeqaHl4q :

1. Ha crp. 9 B ypaBHeHI4I4, orpeAenrrcueM renloo6naeu qacrnubl,

KOHKpeTI43I4pyeTCr, KaKI/tM O6pa:Onr BblrrucrqroTcf, KoHBeKTI4SHrtfi

paAr4arluossufi TerrnoBble roroKl4.

HE

V

2. B pa6ore [poAeMoHcrptrpoBaH loxartruufi pocr reIIJIoBoro rloroKa Ha

orpaHlrqeHHbrx yqacTKax noBepxHocrr4 BcJreAcTBue BlrurflH-vtfl Ha yAapHbIH cJroI.I

oAnofi xpynnofi qacruubr. Kax aeAer ce6q rppr oroM uHTerp€Inrurtfi tenrosofi

noroK rro [oBepxHocrr4 r4 rro BpeMegu?

3. VIz anropeQepara HeflcHo, yqrrbrBaercfl JtLr n pac.r6rax ryp6yneHrHocrb.

IIAO <Pareruo-KocMllqecKafl Kopropaqv, <<3neprux>> I4MeHlI C.fI.

Koponena>>. OrsbrB rroArrr4caH: rnaBHbrfi uayuurtfi corpy4HI,IK, AoKrop Srasraxo-

MareMarr4qecKr4x HayK, AorIeHT Arexcees Arexcefi Kupuuonnu v 3aBepeH:

yuenrrfi ceKperapb, AoKTop Suszxo-nrareMarl4qecKl4x HayK Xaryuqena Onrra

HnxolaenHa. OrgrrB rronoxr4reltuufi, B or3brBe [peAcraBJIeHo 3aMer{aHue:

l. YnouraHaeMa.fl n pa6ore KoJrbueBa, r4MrraKrHaq crpy{ (uanpnrraep, prac. 5.6)

Moxer coorBercrBoBarb KaK III, TaK vr IV rl{[y B3auMoAeitcrr,ufl,

xnaccuQnKarlr4rr Edney, nogroMy rruKr,r .{aBneHI,L vr relrJloBoro tloroKa

noBepxHocrr,r Moryr 6urr Aaxe BbII[e, rreM [pl4BeA€unrte r pa6ore.

@e4epanrHoe rocy.qapcrBeHHoe aBToHoMHoe o6pasonareJlbHoe yqpex.qeHl4e

Bbrcurero o6pasonaHHr <HaqraoHamuufi uccJleAoBarelrcxufi Toucrprfi

rocyAapcrnenuufi yHr{Bepcurer). OrsrIs rroArrucaH: 3aBeAyroulrafi HayqHo-

r{ccJreAoBareJrbcKofi na6oparopuefi MoAenr{poBaHnfl, rlpoqeccoB KoHBeKTVBHoTo

TeflJloMacco[epeHoca, AoKTop Susuro-rraaTeMaTl4trecKl4x HayK M.A. IITepsN,Igl,

AoueHT xa$e4pu reoperr4r{ecrofi MexaHprKr{, KaHAHAat Qu:uro-MareMarl4r{ecKux

TO

HA
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HayK I4.B. MuporuHr4rreHKo u 3aBepeH: BeAyutrafi AoxyMeHroBeA V1.8. AH4pneHrco.

Orrrre rroJroxr{Temuufi , B or3blBe npe.{craBJleHbl 3aMeqaH[, :

l. B anrope$epare rpr4 orrncalntt ueprofi rJraBbI c$opuynl4poBaHbl

orrpeAenf,rorrlr4e ypaBHeHuq Anfl rasoeofi 14 4ucuepcuofi Sasrt, Ho rtpla sToM

orcyrcrByror Haq€urbHbre v rpaHr4rrHbre ycnoBlar. CreAoearo orAenbHo srl4

ycnoBr4tr c$opuyru4poBarb.

2. B anrope$epare npr4BoAflTcf, pe3ynbrarbr rII4cJIeHHoro MoAenvpoBaHnfl

Hecraur4oHapHbrx 3a1au ra:osofi AHHaMr4Kr{, oAHaKo orcyrcrByer rEn$opMaqufl o

pa3Mepe npocrpaHcrBeHHo-BpeMeHHofi cemu (o6qee KoJrI,IqecrBo f,qeeK I4 tuar ro

npevrenu) u o roM, rrpoBoAuncfl. wr aHarrr.r3 Bll,vflHutfl, ceroqHblx [apaMerpoB Ha

nonyqeHHoe perueHue.

3. Vlz aarope$epura HetrcHo, rrpoBoAr,rncfl, rrLr aHalrv3 BlvflHkrfl Sopvrrr qacrull

4ucuepcuofi Qa:u Ha Ar4HaMr{rrecroe v rerrJroBoe nor4eficrnze 4nyxSaanoro

[oroKa ua o6rexaeMoe reJlo.

@e4epanruoe rocyAapcrBeHHoe 6roAxersoe yqpexAeHue HayKH

Oe4epanrnufi r4ccneAoBarelscxufi qeHTp upo6neu xurrln.Iecxofi Sv:urH v

MeAr,rqr.rHcxofi xkrr,il]1lr4 Poccuficxofi axaAeMr4lr HayK. orsrta rIoAnI,IcaH: rJlasHrrfi

nayuHufi corpyAHHK orAena 3rc:rpeuarbHbrx cocrosHl4ft BelrlecrBa, AoKTop

TexHur{ecKr.rx HayK, upo0eccop Ocrprax ASauacHft Blarropoeuu pr 3aBepeH:

yuenrtfi ceKpeTapb, AoKTop xI4MI,IqecKIIx HayK B.JI. flcuxa. Orcrts

noJloxnTemHrrfi , B or3blBe rlpeAcraBneHbl 3aMerIaHIa,:

1. Xorg aBTopoM yKa3blBaercq B pa6ore, rrro Bo[pocbl, cBt3aHHbIe c BrI4qHueM

ryp6ynenrHocrr4 He paccMarpr4Barorcq, Ho se o6ocuoBblBaerc, [or{eMy. B ro xe

BpeMf,, rro Mepe ilpoABl4xetnfl. BAonb o6pa:yroqefi o6rexaeuoro TeJra

laruuHapHrrfi rroroK Heus6exHo craHoBr4Tc.s ryp6ynenrHblM, KpoMe roro,

ryp6ynu:a\krkr rroroKa cnoco6crByer Hanur{r4e B udrvr rrepAblx Harperblx r{acrl4u.

2. He cQoprtayru4poBaHbr r-paHr4rrHbre ycnoBr4fl B 3a4aqe nepeHoca reflJloBoro

r43nyqeHr4q.
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@e4epanrHoe rocyAapcrBeHnoe 6roAxerHoe ytrpexAeHr4e HayKr4 @nsuxo-

rexHr,rqecxufi uucrvryr rzu. A.@. I,IoSQe Poccuftcxofi axaAeMHV Hayx. OrsHs

rroAnr4caH: crapurufi uay.ruufi corpyAHHK na6oparoprau Susuuecrofi

ra3oAHHaMr4Kkr, KaHAHAaT rexHr4trecKzx HayK llouos n.A., ne4yu1rafi Hay.rHrrfi

corpyAHI{K, 3aBeAyroulufi na6oparopweir Qu:uuecrcofi rasoAlaHauvrKtr, KaHAlaAaT

Susuxo-rnrareMarl4t{ecK}rx HayK flouqee C.A. OrsbrB rroJroxurerrnufi, 3aMeqaHr4,

orcyrcrBylor, orMeqaercfl coBnaAeHrle [onyqeHHbrx Ha yAapHrrx rpy6ax s OTZ

I4M. A.@. IrIoSSe 3KcrrepuMeHTilrrbHbrx AaHHbrx c pe3ynbraraMr4 qr4cJreHHoro

MOAenr4poBaHIlfl

Ar.rccepTarlr4r4.

nos4eficrnur KpynHbrx I{ACTUU Ha y.uapuufi crofi V3

@utuat (De4epanrHoro rocyAapcrBeHHoro 6roAxeruoro yqpexAeHn,

HayKH <<I4ucruryr Maur4HoBeAeHr4{ }rM. A.A. EraroHpaBoBa Poccuficxofi

aKaAeMHra HayK) (I4MAIX PAH) - <Hayuuufi rleHrp Herrauefiuofi eorHosofi

MexaHHKH I4 TexHoJIorHH PAH)). OrsrIs noArrr4caH: 3aMecrr4Tenb Ar4peKTopa no

uayvuofi pa6ore, AoKTop rexHuqecKr4x HayK, r{neH-KoppecrroHAeHT PAH

VxpauHcxIafi JleosraA ESuuonrau. Orsrrn rroJroxr4Teruurrfi, B or3brBe

npeAcTaBJreHbr 3aMer{aHr4fl :

1. Cygr ro rrpuBe4dnuurra pucyHKaM, ailarrrvBuaa pacudTHaq AeKaproBa creKa

Anf, petrrelnlafl ypaBueuufi ragosofi AHHaMrrKr4 r43MeJrbr{aerc.fl slruzu [oBepxHocrr4

o6reraeuoro reJra, Ho He rlpor43BoArtrcfl apLailTaq.Lrfl cerKr4 Ha cKaqKax

ynnoTHeHr,rr.

2. llpururno AorryqeHze, qro npr4 yAape o noBepxHocrb reJra, a raKxe

croJrKHoBeHuflx Apyr c ApyroM, B ToM rrucre na 6oluul4x cKopocrqx, qacrr4rlbr

ocralorc, Her43MeHHbrMr.r - ue 4eSopMr4pyrorcfl. v He pacrraAarorc, Ha qacrv.

@e4epanrHoe rocyAapcrBeHHoe aBToHoMHoe o6paaorareJrbHoe yqpexAeHr4e

Bblclxero o6pasonauuq ((CaHxr-flerep6yprcxufi noJrr.rrexHraqecxufi yHr4Bepcr4rer

Ilerpa Beruxoro>>. OrsbrB [oArrr4caH: npo$eccop Bucruefi urrolbr rrp]rKnaAnofi
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MareMarr4Kt4 v Bbrr{r4cJrr4renbHofi Su:unu CII6[y, AoKrop Su:zxo-

MareMarr4r{ecxux HayK, npoQeccop Cuupnos EsreHwitt Muxafiroanu, upoSeccop

Bsrcruefi rrrKoJrbr npr{KnaAHofi uareuarlaKvr r,r Bbrr{r4cJruremHofi Qn:rErz CfI6fIy,

AoKTop Qu:aro-rraareMaruqecKrrx HayK, AorIeHT 3afiqes fiv.urpuit KnpunnoBrLr pr

3aBepeH: ne4yrqufi creqrarrkrcr rro KaApaM Cnaupnona O.H. Ot:Hn

tloJloxl4Temurrfi , B or3brBe rIpeAcraBJIeHbI 3aMerlaHufl :

l. flpu olucaHr,ru r4c[onb3yeMbrx MareMarr4qecKrax lroAerefi aBTop

orpaHurruBaerc, 3arrucbro coorBercrByroxlr4x Soprvryr, He yryenfl,fl AonxHoro

BHI4MaHH{ o6ocuonanurc nrr6opa Aausofi

npr,rMeHuMocru. B qac:rnocru:

la. He [oqcH{ercq, rroqeMy B ypaBHeHurx

MoAenr,r ulutm o6racru ee

ABT4XeHI'L Hecyqero ra3a (n

r{acrHocru, B ypaBHet:av Hepa3pbrBHocrr4, crp. 8 an'ropeQepara) He yqr4TblBaerc,

BblrecH.,rrcruee Aeficrsue (o6relanar 4ona) 4ncuepcuofi Sasrr. IIpu 3roM B

anrope$epare orcyrcrByror xaxHe-rn6o AaHHbre o nonyr{eHHblx B pacr{erax

3HarreHlrf,x JroK€LrrbHofi rouqeHTparluu rracrr4rl nlrusu rroBepxHocru o6reraeMoro

TeJra, qTo He [o3BoJrrer cyAuTb o rrpaBoMorrHocTu npr4Hf,Tofo yllpoqeHllfl.

16. OrcyrcrByer rrorcHeHue u roro, [oqeMy He yqzrbrBaerc{ HarpeB r{acrI4II

npr4 Lrx croJrKHoBenuv co creurcoil (npnruarraaercf,, qro Bc, BbIAeJIHBIua[c,

gHepru, (yxoALrr) n crenxy). Tarxe HeflcHo, yrrr4TbrBaercfl. Jrr4 HarpeB qacrI4II rtpl4

rax croJrKHoBeHr.ru Apyr c ApyroM (n cnepxsByKoBoM [oroKe raxofi HarpeB Moxer

6urr 3HatrrzTeJrsnrrrvr).

2. tlo Marepuul[aM BTopofi ruanu cAenaH BecbMa paclnbrBrrarsit BbIBoA o

Bo3MoxHofi ne4ooqeHKe BeJrr,rqr,rHbr Ar.rHaMr,rqecKofo noe4eficrnua [pI4MecI,I Ha

floBepxHocrb npra ucrroJrb3oBaHLrLt crarucrtrqecKr4x MeroAoB Monre-Kapno.

KouxperHo lpaHr{rlbr rrpuMeHr{Mocrkr MeroAa Monre-Kapno (xorr 6sr ro

BeJrr{qrrHe Harr€LrrbHofi xouqeurparluu qacrr{rl, ecrvr Apyrr4e [apaMerpbr B pacqerax

He Bapbl4ponalucr) e pa6ore He oqepr{r4Barorcq.

3. IlpeanoxeHHaq B ur. 3 MoAeJrb, BrrprMyro yr{r4TblBaroqaq o6patroe

B.lvflHue Ha rroroK r.r3MeHeHr4tr Soplarr reJra BcneAcrBr{e ero 3po3l4oHHoro
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pa3pyrrreHuf,, rro KpafiHefi Mepe Ha rrepBbrfi B3fJrrA, BbrfnrAr,rT HaAyMaHHofi,

rlocKonbKy BecbMa 3aTpyAHr{TenbHo rrpeAcTaBr{Tb ce6e peaJrbHyro cHryarlurc,

orBeqarcqyro ilapaMerpaM paccMorpeHHoro rrpuMepa (prc. 3.4), s KoropoM 3a

BpeMq pacr{era (nepoxrno, HecKoJrbKo rr{ApoAr4HaMrrqecKr4x BpeMeH) epo:rar n

no6oeofi qacTr4 rlunr4HApa npeBbrcr4n a 20Yo Har{iurbHoro paAuyca.

@e4epanrHoe rocyAapcrBeHHoe 6roANerHoe o6pasonarenbHoe ya{pexAeHr4e

Bblclrlero o6pasonasur <CaHxr-llerep6yprcxuft rocyAapcrseHHHfi yHr4Bepcr4rer

lpax.qaHcxoir ar.uarlwu r,rMeHr4 fraeHoro Maprx€Lna aBLtaqlau A.A. Hosr4KoBa)).

Orsrts noArII4caH: 3aBeAyrorqufi ra6oparopuefi $yn4arr,reHTiLrrbHbrx r.rccneAoBauui,t,

AoKTop Szsuxo-rraareMarutrecKrrx HayK, upo$eccop l4caes Ceprefi

Alexcan4poBl,Iq 14 3aBepeH: npopeKrop ro Hayr{Hoirt u r4HHoBarlr4osuofi pa6ore

f.A. Koctun. OrsHB lronoxuremuufi, B or3brBe npeAcraBJreHbr 3aMeqaHuf,:

l . flpr,rrvreHeHr,Ie aAarrurBHbrx cryrrlarcrrluxc, KBaAparHbrx ceroK npr{ onuc auuu

KoHrypoB TeJI pe3Ko ycJIoxH{eT IIporHo3HpoBaHI,Ie rpaALIeHToB TpeHH, V

Te[JIoBbIx noroKoB. Xorerocr 6rr yrorrHurb rrpeAenbl flpr,rMeHr,rMocrr,r rarofi

MeTOAOJIO|LIV t4 OlpeAenHTb HeOnpeAeneHHOCTU r{UCIeHHbIX [pO|HO3OB.

Brr6op o$uqIEanbHbrx onrroHeHToB vr ne4yrqefi opraHlr3arlr4r4

o6ocnosrrBaercf, Hx KoMrrereHTHocrbro B orpacnu HayK, K Koropoft oruocurcs

Ar,rcceprarlr4oHHaq pa6ora

rroATBepxAaeTcfl HilrflrqueM y

Aracceprarlrrr4 B per.IeH3HpyeMbrx

Cuoco6uua An4per Bnrarrenuua, TITO

r43p.aHnflx 3a rrocneAuue 5 ler.

JrraqHo coHcKareJIeM rrccJreAosaHufi :

o IIOCTpOeHa KOMIIJIeKCHa, BbITIHCJILITeJIbHa, MOAenb

nos4eficrnua cBepx3ByKoBoro gaurueHnoro [oroKa Ha

Hr4x MHororrr4cJreHHbrx ny1turcaryufi ro reMe

fuccepraqrloHHbrfi coser orMeqaer, r{To Ha ocHoBa:e:aur BbrrroJrHeHHbrx

ruftroro$aKropHoro

o6rexaenaoe reJro,
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BKnroqarcua, MoAeJrpr AByxoa3Hofo yAapHoro cJroq, TerlJloMacco[epeHoca v

3po3r4oHHOfO pa3pyureHr,rq npefpaAbr, a TaKxe TeIIJIoBofo I43nyrleHu[. qacTvt\;

. pa3pa6oTaHbr €Lnfopr4TMbr np{Mofo rroJrHoMacrrrTa6Horo qI4cJIeHHoro

MoAenr4poBaHkrs. Ar4HaMHKr4 AlrcflepcHofi Sa:u B cBepx3ByKoBoM gaurtldnsou

froToKe, [o3Bonrrorq]Ie yqecrb croJIKHoBeHVfl r{acrl4u Apyr c ApyfoM, Hx

BpauleHr4e, orpaxeHr4e or HaxoAf,urt4xcfl B rroroKe reJr, a raKxe o6patnoe BlrvtflH:ae

npr4Mecr4 Ha reqeHue Hecyulero ra3a. Irlccre4oeauo Blrr4fllulae [epeqvcneHHblx

Sarropoe Ha rrapaMerpbr, xapaKTepu3yroulr4e y,qapHoe, TerlnoBoe I4 3po3l4oHHoe

no:4eficrBlre 3arlblr€unoro [oroKa Ha lloBepxHocrb o6rexaeuoro rena;

. pa:pa6oran MeroA qacrurl-flpeAcraBr,rrereft, nossorsroqufi [poBoAI{Tb

[prMoe MoAenr.{poBaHr,re [pr{Mecn c yu6rorra croJrKHoBeruufi. MexAy rracrullaMl4 B

rpexrraepuofi [ocraHoBKe rrpu cyu{ecrBeHHoM coKpaIIIeHI,II4 BblqucJIIITeJIbHblx

3arpar. Pear[sosaH MeroA MoH:re-Kapno crarvcrvrtrecKoro MoAenvpoBaHns.

croJrKHoB ele^uit MexAy uacrullaMu ;

o pa:pa6oraHa Bbrr{r4cJruTeJrbHa, MoAenb H nporpaMMHoe o6ecne.IeHl4e Artx

pac.r6ra ABHxeHH, BhrcoKoraHeprlproHHofi .racruqH B cBepx3ByKoBoM y,4apHoM

cJroe B ocecr{MMetpuuuofi [ocraHoBKe c HcrIoJIb3oBaHueM aAarITI,IBHbIx

AeKapToBbrx ceToK;

. TIPOBCAEHA CEPI/.fl, BbIIIPICJILITCJIbHbIX 9KCNEPI4MCHTOB, HANPABNEHHbIX HA

Bbr{BJreHr4e xapaKTepHbrx yAapHo-BoJrHoBbrx, lru:rep$epeHlruoHHblx r'I BlaxpeBblx

crpyKTyp rer{eHr4, ta3a) o6pa:yroulr{xcq npr4 y1aneHuv orpaxeHuofi or

rroBepxHocrr4 TeJra xpyuHofi rracrr,rubl c Bbrxo.qoM 3a rrpeAenbl HeBo3MyIrIEHuoro

yAapHoro cJrof,. I4ccreAosaHbr Bapr{aHTbr flpoAonbHoro o6reKaHns IIIrnrIHApa co

c Sepuuec Kr4M 3arynJIeHI4eM [r rIJIocK]IM TopIIoM ;

o [poBeAeHo LICcneAoBaH\4e

reuroo6uena, r4HAyIII4poBaHHbIx

BbrcoKor.rHepuutouHofi Lracrurlbr c yAapHbIM cJIoeM. lloly.reuutte c [oMourbro

qucreHHofo MoAenr{poBaHr{, yAapHo-BoJrHoBbIe cTpyKTypbl, a TaKxe qacToThl I,I

aMrrnr4TyAu role6aHufi xoporuo corJracyrorcf, c 3KclepI4MeHT€LIIbHbIMU AaHHIIMH;
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. pa3pa6oraHbr anfopI,ITMbI MOAenr,lpoBaHI,,'fl. fa3OAI,lHaMLIqeCKO|O

B3arrMoAeitcrsus. KpyrrHbrx qacTHrI c yAapHbrM cJIoeM B rlnocKofi AByMepHofi

IIOCTaHOBKe Ha OCHOBe MeTOAa CKonBf,IqLIx aAanTuBHbIx AeKapToBbIx CeToK;

. pa3pa6oTaHbr €rnfopr,rTMbr MoAeJrr{poBaHLrfl, ra3oA}IHaMurlecKoro

B3ar,rMoAeitcrsuq KpyrrHbrx qacrr4rl c yAapHbIM cJIoeM B IIoJIHoMacIxra6Hofi

TpexMepHoft uoctaHoBKe Ha ocHoBe 6eccerorrHoro MeroAa'pelxeHlrfl cl{creMbl

ypaBHeHHfi ra:osofi AI,IHaMI,IKI,U

. BbIIIOJIHCHA TIPOIPAMMHA' peaJtw3a\wfl anropl4rMoB Anfl rpa$uuecxux

flpoqeccopoB Ha ocHoBe TexHoJrorur,r feTeporeHHbrx BbItIrIcJIeHzfi opencl;

O MOACNUPOBULIIOCb |€BOAIIHAMI'IqCCKOE B3AI4MOAEfiCTNUE KPYTIHbIX IIACTI4II

IIpu ABr4xeHlrlr IIo cJroxHbrM TpaeKTopHf,M B yAapHoM cJIOe y IIOBepXHOCTH

3aryrrneHHoro reJra. O6napyxeHo rtosBreHue rrIruzu nepe4nefi rpuruuecrofi

Tor{Kr.r orHocr,rreJrbHo Aonroxr4Byllefi o6racru KparHoro ycnneH?rfl AaBJIeHI4f, ra3a

r,r KoHBeKTT,TBHOTO TeIJTOBOTO rrOTOKa OT Ia3a K TTOBepXHOCTI,I TeJIa IIpI4 ABI{XeHIdI4

IIACTI4II B YAAPHOM CJIOC C OTKJIOHCHI4EM OT OCH CI4MMETPI{I4 TEJIA.

TeoperuuecKafl 3HarrrrMocrb pa6orrr 3aKrloqaercf, B nonyqeHllu

cneAyloqllx HoBbIx HayqHblx pe3ynbTaToB :

o pa:pa6oraHa KoMnreKcHaq Bbrr{r.rcruTeJrbHa, MoAenb o6rexanus reJla

:antrldssuu rroroKoM c [pqMbrM nolrHoMacrura6uuu MoAenlIpoBaHI4eM

cronKHoB esvfit MexAy qaorullaMl4 ;

o yCTaHoBJIeHa ortpeAenqrcUlafl ponb 3KpaHrlpyrculero e$Sexra oT

cronKHoBelg^uit MexAy r{acrr4rlaMr,l [pr4 orIeHKe rerlJtoBoro pt 3po3]roHHoro

eos4eficrBuf, 3arlblrdnuoro noroKa ua o6reraeMyro rloBepxHocrb;

. I4ccJreAoBaHo o6:rexauue reJr rroJIr4AHcrrepcHbIMI4 ganuldnsblMu rroroKaMl4.

Orueqeno [epepac[peAeneHr4e 3Heprerr4r{ecKoro u AuHaMl4t{ecKoro no:4eficrnza

Ha rlperpaAy MexAy Spaxqurrran qacTuII pa3nur{Hblx pa3MepoB B cnyqae

6H4ucuepcHofi rpuMecr{. fitrr^ ronuAr{crepurofi rpl,IMecu, pa3Mep qacrull

roropofi rtoArrnHrerc, raMMa-pac[peAeJIeHI,IIo, [oflyqeHbl coorHolueH[L [nfl
26



eSserrraeHoro pa3Mepa MoHoArac[epurofi [pyMecl4, 3KBl4Billeuruofi c rotIKH

3peHr4r yAapHoro Lr paAuaur4oHHoro nos4eficraux ganrtl€Huoro noroKa Ha

rperpaAy;

. IPONEACHO CPABHEHI,I.C CTATI,ICTI4qCCKOrO MOAENHPOBAHIafl CTOJIKHOBESI'Tfi

MexAy qacrr.ruaMr4 MeroAoM Monre-Kapno c rIpf,MbIM rloJrHoMacrura6nurra

pacu€roru Ha ocHoBe perxeHnq ypannenrzfi ABI4xeHHr. Ilorca:aua BaxHocrb

nu6opa BeKTopa B3ar4MHoro pac[onoxeHl4{ rracrl4lr B MeroAe Monre-Kapno;

o orrr4caHbr crpyKTypbr rerreHr4, ra3a [pI{ IBI4XeHI4I4 KpynHofi vacrzqrr y

rroBepxHocrr{ 3arynneHHofo reJla, o6rexaelaoro cBepx3ByKoBIIM floroKoM,

rroKa3aHo o6pa:onaH[re ropoprAarrbHoro BlrxpeBoro reqeH vfl B y AapHoM cnoe;

o tIoK€BaHo, rrro Bo3Hr,rKaroqufi n cnfrae o6rexauuq reJla c TIJIocKI{M TopIIoM

role6arelruufi pexr.rM TeqeHu, o6ycronneH B3allMoAeficrnueM TopouAilJlbHoro

Buxpq c KpoMKoir gutmwapa;

o rroKa3aHo, qro Ha6nroAaeMoe B 3Kc[epHMeHTax JIoK[uIbHoe ycI{neHI,Ie

AaBJreHuf, Lr KoHBeKTuBHoro rerrJroBoro rloroKa K IloBepxHocrll o6ycloueHo

raHrepSepesuuefi yAapHbrx BoJrH III u IV runa rlo KJlaccr,rSnxaquu Edney npn

B3ar4MoAei4crsvu cKaqKa yrrnorHeHnr, LrH[yIII4poBaHHoro Kpy[Hoil 'Iacruqefi, c

roroeHofi yaapnofi eorHofi .

flparruuecKafl 3HaquMocrr pa6orbl cocrol4T B ToM, r{To:

. paspa6oraHHbre Bbrr{LrcrrareJrbHbre MoAeJII,I, anroplrrMbl pacudta v r4x

nporpaMMHa, peanvr3a\vfl MoryT HcnoJrb3oBaTbc.fl .(n, oIIeHKH 3pO3I,IOHHO|O I,1

Te[JroBoro sogAeficrBLrfl Ha noBepxHocrb BblcoKocKopocrHoro JlerareJlbHoro I4JrI4

crrycKaeMoro an[aparailpv [peoAoneHntrvv- saurIrdHHblx yqacrKoB arMoc$eprr;

o paspa6oraHHbre €uropr4TMbr r{HcJreHHoro perueHll cucreMbl ypanneurafi

Hasre-CroKca AJu HecrarluoHapHbrx MHoroMac[ITa6Hrtx 3aAarr c I,I3MeHqerraofi

reoMerpr4efi s rp6xnaepnofi uocraHoBKe Ha ocHoBe 6ecceroqHoro rloAxoAa He

ofpaHrarruBaroTcq MoAenr{poBaHr4eM ABr,IxeHI4{ rracTI4U B y.qapHoM cJloe I4 MOfyT
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r4crroJrb3oBaTbcfl Ailfl petxeHl4q

BbIIII4CJII4TCNbHOfr A3POA}IHAMHKI4 ;

rxr4poKoro Kpyfa [paKTr4r{ecKlIx 3alaq

. AOrroJrHr4TeJrbHbrM rrpelrMyrqecTBoM pa3pa6oTaHHofo aBTopoM AI4ccepTaIILII4

rpoBeAeHHH

[porpaMMHoro KoAa peueHr,r, cprcreM ypaBHeHr4fi ra:osoit. AvmatvruKl,LrlBr.rlercq

Bo3MoxHocrb ycKopeHr4q pacu€ron 6naro4apq paclapaIIJIeJII4BaHI,Ito Bbltructe:auit

c rrpraMeHeHueM rpa$r,ruecKl4x tlpoqeccopoB.

.(ocronepHocrb pe3yJrbraroB AHcceprarlrroHHoro lrccJreAoBaHilfl

o6ecnequBaercr crporocrbro MareMaruqecKr{x flocraHoBoK, aAeKBarHocrbro

npeAcraBJreHHbrx aBTopoM Susraxo-rraareMarr4tlecKux uo4erefi, ucnoJIb3oBaHI4eM

coBpeMeHHbrx BbIr{ucJrr4TeJIbHbIx MeroAoB, ycrofiuunocrblo Lt cxoAl,IMocrb}o

r4cIIonb3yeMblx rrl4cJleHHblx MeTo.{OB, TeCTLIpOBaHHeM an|OpI,ITMOB pelIIeHI'I{

ypannenufi MareMaru.recxofi Su:nxH, a raxxe cornacoBaHueM pe3ynbraroB

I{I4cIeHHofo MoAenI,IpoBaHVfl c 3KCTIEPI4MEHTAJIbHbIMH AAHHbIMI,I, PACU€TUO-

TeopeTr{qecKr4MLt v aHaJrllTr.rqecKprMr.{ r4ccneAoBaEKflMu ApyII4X aBTOpOB.

Jluqnsrfi BKJTaA concKareJrfl cocrolrr B HerIocpeAcrBeHHoM yv.acrtru B

locraHoBxe rleleft v Sa1au HccneAoBaHt4fl, paapa6orKe BbItIucJIHTeJIbHbtx uoAelefi

u EUTIOpT,TTMOB perrJeHr,r, orrr4caHHbrx B Ar4ccepTar\Ltt4 3aI.aI{ r{I4cIeHHOfO

Mo,(enr{poBaHnfl BbrcoKocKopocrHbrx rroroKoB ra3a c rndpArtuu qacrI4IIaMI4,

pa:pa6orxe IIporpaMMHoro KoAa, peanl43yrouelo [peAcTaBJIeHHbIe MO.{eJII{,

rxr4poKoMacurra6grx qpIcJIeHHbIx gKcrIepI4MeHToB, aHaJtvl3e,

nepra$ur<a\vLr Lr o6o6utenr4u [onyqeHHbrx AaHHbrx, co[ocraBJIeHHI4 nonyqeHHblx

pe3ynbTaToB c 3KcrrepHMeHTarrbHbIMI4 L\ pacue'ruo-TeopeTl,IqecKl4Ml4 AaHHbIMI',I,

rroAroroBxe ny6rnxaqufi no reMe AHccepraIII4H.

B xoAe 3alllrrrbr Alrcceprarltlrr Kprrr[rrecKux 3aMeqanufi nsrcrca3aHo He

6ulo.
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luccepraqus Crtoc o6usa An4pex Burarsesrzqa loJrHocrbro yAoBnerBopf, er

nyHKraM 9-14 <IIonoxeHI{, o rpucyx AeHkrv yqeHbrx creneuefi), yrBepxAeHHoro

rIocraHoBJIeHI4eM llpanurelbcrBa PO i\le 842 or 24 cesrx6px 2013 roAa <O

rlopqAKe npncyxA eHIdfl yr{eHbrx creneuefi >>.

Ha 3acel.aH:a:z 17 Mapra 2023 roAa Ahccepraqnonurrfi coBer npr4Hrn

petxeHl4e 3a paspa6oraHHble col4cKareneM Teoperur{ecr(He froJroxeHgf, Ha

ocHoBaHI4z BbInoJIHeHHbIx I4M uccneAoBalawit vt npeAcraBJIeHHbIe KoHKperHbre

pe3yJlbrarbl, coBoKyrlHocrb Koropbrx MoxHo rcrann$uqr4poBarb KaK HayqHoe

Aocrl'IxeHlIe, cocroqlqee B pa:pa6orre HoBbrx BbrrII4cnHTenbHbIx uo4erefi

cJIoxHbIx 4nyxQa:nblx reqeHuit raza c rBep.qbrMu qacr1rr{aMr4, B cyrqecrBeHHoM

pa3Bkrrur4 anropl{TMoB u rexHoJrorizfi pacuera HecrarlrloHapHbrx rerreHgit rasa

MHorocBr3HbIx MHoroMacurra6nrtx o6lacr flx ) vx o6ocHosa Hr4Lr Lt [pr4MeHeHHH

pelxeHl4ro aKTy€LIIbHbIx 3aAarl 4nyx$a:uofi aepo4r4HaMr4Kr4 r4 ra3oAuHaMr4r{ecKoro

B3alrMo,qeitc'tsus reJI B cBepx3ByKoBbrx rroroKax, [oroKax [p[cyAr{Tr Cuoco6zny

An4pero Burartresruy yrleHylo creneHb AoKTopa Snsuxo-MareMarr4qecKux HayK.

IIp, [poBe.qeHl4rr rafiuoro roJrocoBaHr4s .qr{ccepraquonnrrfi coBer B

KoJII{qecrBe 14'{eroseK, H3 nux 8 AoKTopoB HayK rro cnerlr{€LJrbHocrr4 1.1.9. -
<<MexatruKa x[AKocrLt, ra3a Lr rrn€tsMbr)>, ytracrBoBaBllurx B 3aceAalr4u; vg lg
qeJIoBeK, BXO.(,IU,IX B COCTaB COBeTa, AOIOIHHTeJIbHO BBeAeHbI B pa3OBytO

3alrlrrry 0 tIeJroBeK, flporoJlocoBiuur: 3a 14, [porr,rB 0, ue4eficru4TeJrbHbrx

6rorlerenefi 0.

B

K

flpe4cegarenb AprcceprarlnoHHoro

coBera 24.2.327 .08, a.S.-na.H., npo$.

Y.reHrrfi ceKperapb IV cceprarllroHHoro

coBera 24.2.327 .08, a.S.-u.H., c.H.c.
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