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oT3brB BE4yIIIE'I OPf

Ha anccepraunlo Eunona fprroplrr lOprenna <Bru.rur.re reoMerpr{u ({rHata r rloKpbrrl,It
cTeHoK Ha pacnpocTpaHeHne AeroHarIIloHHbIX BoJrH), [pe.4cTaBneHHyro Ha collcKaHHe )^Ie-
Hoii crenenr.r KaHAr.r.qara tlntuxo-uar:err,rarlrqecKl,rx HayK no cneqr{aJllHocrli 01.04.14 -
<Tenrotf urura r reoperfiqecKar re[JrorexHI.IKD)

B 4uccepraqr.ra I-.IO. Elrsora surroJrHeuo gKcneprMeuTzrrbHoe r.rccneAoBaHlte BrntHI.Is
reoMeTpnu KaHaJra E loKpbrn{t cTeHoK nopucTBrMl.r MarepLraJIaMLI Ha pacnpocTpalleHHe,

oc:ra6lenue n BoccratuoBJleHue AeroHarl[oHgbrx BoJIH B cMectx Meraga c KI{cJropoAoM, Bo-

AOpOAa C BO3AyXOM H aUeTnJreHa C BO3AyXOM. ArryaJlbnOCrr TeMbr ALrCCepTaqUu O6yClOn-

Jrer{a Bo3MoxHocTbK) ucrroJrb3oBaHr.rr pe3yJIbTaToB ant ynpaBneHus AeToHaII[oHHbM rope-
Hr,reM B TpaKTax [epcneKTr.rBHbx aBnraTeJreft paur,r. rofi KoHclpyKrlr]u r,r Ha3HaqeHI,It, aJrt
pa:pa6orru MeroAoB ocna6rennr t,t floAaBreHt.f, Aeronarl[q B [poMbrrrrJreHHbrx rexuoJroru-
.recKr-rx ycrpoicrBrx, a raKxe Anr npoBepKrr BbFrr.rcJrureJrbHbrx MeroAHK pacqera AeroHaII[Lr
c yqeroM ncero lanoroo6pa3uq Ha6rloAaeMrx tf utut<o-xr.rultqecxux .rgresui.

Kpuruvecxaft auaJru3 AxccepraquI,t yao6uo BLrloJIHtrI' rro pa3aeniM, rlofl]'rHo orMe-
qA'I OCHOBHbIE AOCTOI4HCTBA U HEAOCTATK}I.

O6:op ,rnreparyphr coAepxl4T auaru: ony6ruxoBanHbrx pa6or rto reMe Altcceprallu]r:
o6rque nonpocrr ra:osofi aeronarluu, cpbrB n BoccraIroBJIeHI,Ie aeroHallus B pacmuptrcIr1ux-
cr I,I cyxarcqlxcr (aHaJrarx, BrusHue [opucrED( norprrmi Ha pacnpocrpaHeH[e fa3oBofi

aeronaur,ru B KaHaJr:x, rauoflnp)'rru1at fi c[I{HoBtlt AeroHallut B KaHarax cy6rprruvecroro
ceqeunr. O6:op crpyxrypxpoBaH B coorBercrBltr{ c pa36l,rBrofi Anccepraul{u Ha rJraBH.

AHanr.r3 rHreparypbr BbrnoJrHeH aBropoM AHccepraIII{I4 TrIIareJrr'Ho, coAepxllr opHfuHa.nb-

Hbre pucyHKr4 r.r rfororpaQur, lrcKjrroqHTeJrbHo noJIe3eH arq [oHHMaHIrt, lI Ilpr.l 3ToM tefKo
qI,ITAETC'.

B rrane 1 ucclegorano tpoptrruporauue tl pacnpocrpaHeHl,Ie aeronallwl B Merauo-
Kr{cnopoAHLD( cMecrx c pa3JrI{qH6IM rosrft[uryteurou ug6trrxa noproqero Ha 3KcrIepI{MeH-

TrrJrbHoM creHAe, lraMepureJlbllat ceKIIE.f, Koroporo npeacrztBJrter co6ofi qlrfiuApu'{ecKnfi
KaHaJr, c KoHurrecK[M paclrvpeHrreM Ha BXoAe t,t cyxeHI,IeM Ha BbrxoAe. Ycranonxa pa6ora:Ia
B AByx pexnM{rx: Ha npeaBapHTeJrbHo noaroroB,reHHofi <nuAepNannofi> cuecn (n srolvr

cnyqae cMecb Haxoar.rJrarcb B cocrorHHH noror), a raKxe npu .qI,IHttMI,rqecKoM nepeMernnBa-

Hnu roproqero u oKHcJILITeJu HelocpeacrBeHHo B KaHaJIe ycraHoBKH (ct(opocrb norora 6ruIa
noprAKa 5 rra/c). Anropov 6r,u nonyven coBepIrIeHHo nerpunualrurrfi pe3yJrbrar - aeroHa-
uur npu .qnHaMr,rqec(oM nepeMerrruBaunn o(a3aJlacb 6oree cra6firuHofi n pealu:orrnalacs



B 3Haqr{TeJrbHo 6olee uruporou ,qr,rana3oHe rostltfuqnenron ug6rma roproqero, qeM B cny-
rlae rulareJlbHo flo.qroroBJreHHofi cuecr (ro ecrb (xyAllrat)) tto (aqecrBy cMecb Ha npaKTItKe

,[aer ryqIlrfie pe:ymrarrr). 3'ror perylsrar Moxer nMerb nplrnoxeHre npu npoercrnpoBa-
HrrH pa3.truqHbD( 4nrrareleft. B rcaqecrse He.4ocrarKa Moxuo orMertrr orcyrcrrue o6tec-
HeHns 3roro S{Oer<ra B TeKcre Ar,rcceprarlnr. Hanpuuep, 3To rBJreHr{e naoxer 6url cBr3ano
c ryp6ynuraqlreft noroxa rrprr Ar.rHaMHqecKoM rrepeMerxuBarrufi, rrro o6ecneqasaer 6oree
nagexnufi u 6ucrprrfi fiepexo4 ropenr{r B AeroHarl[ro, HecMorpr Ha (xyArrree) KasecrBo
caMofi cMecn.

B uasax 2 - 3 r.rccre.qosauo pacnpocrpageHr{e caMonoa.uepxHearoueficr .rleroHarluu
B BoaopoaHo-Bo3Ay[rHblx cMecsx B KaHaJIax Kpyfnoro r{ KBaAparHofo ce.reHl,tfi BKJIlot{ o-
uux ceKrlr{ro c nopucrbrM (nau npocro u-rrxru) [oKphITteM parru.nrofi roJrqurrbr (nenono-
nrr]?eran pasluvnoi floprrcrocrlr, B ToM qucJre u uoxprrrufi u€nxoi, u cram,na.r nara).
Ycranoueno BJrrrHr,re roJrrrluulr rr Trrna noKptrrl.Ir Ha pexuMbr pacnpocrparreur,rc AeroHa-
quu (n rou qr,rcre cpbrBa u BoccraHoBJreHux). Oco6o cJreayer orMerr,rrl cep[ro gKcnepxMeH-

ToB B KaHaJre c npospa.uofi scraBrofi (uara 3), B KoropbD( 6rrna nponeaena Bv3yurv3a\vA
reveuuft, qro rro3BoJrrer Haxnrano upeAcraB[Tb aeficrsue pa3nl,rrrHbx MexaHI,r3MoB rloaaB-
JreHnr AeroHarrlru. Arropou noJryqeHbr rlororpa$r,rr,r BeJrnKoJrenHoro KaqecrBa, rrpoBeaeH

aHanr,r3, [peacTaBJreHr,r cxeMhr TerreHr.rr .4rr pa3lurrHbrx pexllMoB, a TaKXe rrpoBeaeHo cpaB-

Henne noageftcrBrrr flopucrbrx Marepr.IaJIoB Ha xapaKTeptcrLIKLI AeroHarlll. Bce eru pe:ym-
Tarbr nMeror BiD(Hoe 3HaqeHI,Ie He roJIbKo A;tt [paKTl.IqecKofo [cnoJrb3oBaHtrt, Ho tt Ell. Qu-
3HKr{ AeTOHaUUU, (aI( HayKH> IOCXOJI6Ky CnOCO6CrSymr nOHfiMaHHTO n:alUO4eftCrnUr pa3-

JIIIIIH TX MCXAHI.I3MOB NOA'IBJIEHV' AETOIIAq'U B KAHAJITX C IIOPXCTbIMI,I CTEHKZIMI': PACIIIfiPC-
HHr KaHaJra sa tfponroru BonHhr, )xoaa Maccbl B nopr,rcrrrfi crofi, ocra6reHrc flonepeqHblx
BoJrH B rropucroM cJroe, n, HaKoHeII, HaJluqut fiorepb Ha Harpen (gJtt clyuar cranruofi aa-

ru). K coNa;renuro, B crcreMarr,r3upoBarrHoM BI.IAe 3Tr.r pe3yJrbrarbr ue 6rnu o6o6ruerrt n

BbIBOAaX IIO DIaBe.

B r:rase 4 6rrr usyren npoqecc paclpocrpaneHur aeroHarlrlI,r B KarrilJrax cy6KpLITI,Iqe-

croro flonepequoro prBMepa Art cMecn aqernJren-Bo3a]x. floryrennrre AaHHbre rro3BoJrr{Jlt{

o6napyxu, r rpu p€rorMa pacnpocrparrexut nJraMelru: cralllloHapq[o reronaquto 9enuena-
Xyre, saryxaroulufi ocqurunpyroqufi pexuu pacupocrpaneHlrt ropeHlrt ll raronupyloIrllrfi
pexnM c pacnaaoM r{ [ocneayrcrqlM BoccTaHoBJIeHI{eM AeToHaIInn B y3KoM xanare. c rc-
noJrb3oBaEr.reM coBpeMeHEbIX oIITHqecKIlx MeToaoB A]rafHocTuK.r BbIIroJrHeHa B}l3yanlI3u\tlfl
paBrr,rqHr,rx pexnMoB, B ToM rrr,rcJre BeJrfiKoJrerrHo pfflperrreHa crp),roypa sqeHcrofi calMorloA-

4epxunaroqeficr ,qerouarltt, flolyrenuue pe3yJlbrarrl t*roryr 6srrr tlcnoJrb3oBaHbl KaK

SraJroHHbre AI.[ npoBepKr,r BbrrrrrcJruTeJ]bHbD( MeToAuK pacrleTa AeToHaIIu[ c yqeToM Bcefo
lruoroo6pa:ur sa6rrcaaeurx tfu:r.rro-xurr,ruuecrr,x rsreHufi .

Ocnonnue pe3yJrbrarbr ar,rcceprarll4lr oly6ruKoBaHll s 10 crarrsx B ncypHanax, pexo-
MeH.qoBaHHhrx BAK (opurunarrHble I,IJIIT [epeBoAHhre Bepclrlr l{HAeKclrpylorct Mexryna-
poAHbrMH 6a.:aua 4annux Web of Science, Scopus, Springer). Taxr,rrrr o6parou, rpe6onzurur
nocraHoBJreuur flpannrelrcrra Poccrficxoft @egepaqur.r or 24 cenrn6pt 2013 r. J.& 842 <O

rroprAKe rrpucyxreuur yrreHbrx creneHefi> .qrq Al.rccepraqufi na coucranne yqeuoft creneun
KaHAuAara Ha),( (n. 11-13) nmonneHbl IIoJIHocrbK). Oco6o cle4yer orMerLITb ny6laxaquu
B BeAyrrlux r.rHocrpaHHBrx xypHanax B o6racrl{ yaapHbrx BoJIH, fopeHfit Il aeronaquu Shock

Waves u Combustion Science and Technology, Koropble s 2018 roay BoIIITII{ B nepBylo qer-

neprr Ql ro cnucKy Scimago Joumal Rank (http://www.scimaeojr.com), a rarxe r seAyr{nx
poccuficxux r[u:uvecxrrx xJpHnnax flr,rcrrr.ra r XTO (Q2) n Tenro$I-r:ut<a BLIcoKI-rx reMfle-
paryp (Q2). B raqec'rge Heaocrarxa MoxHo orMervrb Heroqnocrb - u n aetopetpepare rr B

ar,rcceprarlur.i rpnBeAeua ccbrJrKa Ha rrepeBoaHylo Bepctro tq/pnaJra Technical Physics
Letters BMecro oouru Harssofi .



Ouen sar Aucceprarlurc B ueJroM, cneAyer orMerr,rrb nnyuraloqllfi yB&(eHrre orpoM-
usrfi o6lev pa6oru, npoAenaHHoi aBropoM. @arruvecru, Anr [poBeAeHrrr 3KcnepuMeuroB
nocrpoeHo 4 patmnnsx crenga. ,ftrr (axroro crenaa 6rura pa:pa6orana l.I peaJrr.r3oBaHa

MeroafiKa npoBeaeHr,rr nruepeuufi, a raKxe o6pa6orrr,r u Bu3yurnr,rsarlxI,r peymraror. llc-
[oJrb3oBarJrncb flpeqrl3r ouribre 6srcrpogeicrnyoqte Aarrruxr-r aaBlreuur r,r rforogarvuxu,
qro no3BorHro :lBTopy .4&(e B 3aJ(pbrTbrx TpalcTax onpeAeJrrTr, pexuMhr r{ r3MeprTb cKopo-
crn pacnpocrparreHrrr AeroHaqnoHHofi BonHbr, a raKxe, B cnfn€ pacnaAa Aerorraqlrx, - or-
aenbHo cr(opocrn yaapHofi BoJrHtr rr tfponra ropenrr (rnaru 1-4). Kporrre roro, aBTop oqeHb
yBepeHuo ucnoJrb3oBaJr coBpeMeHHrre cnoco6u Bu3yaJrH3arIHH re.{eHHft c [pr{MeHeHreM
cxopocrnofi rporo- u Brraeo- cbeMKu (ruranrr 3-4), Cre.uyer orMerr,rrb, trro Bo Bcex cnyqzrrx

Aeroxarlxr r,rHr,rqlrrpoBarracr o6runofi aBToMo6unbHoft cnevofi, ro ecrr r:ry6oxo rroAKpuTrr-
uecrofi suepnuefi. To ecrr, rontpurypauur no,qBoAHbD( KaHaJroB ycraHoBoK Aorxna 6ura
o6ecnewnr nepexoA ropeHrrr B AeroHarlruo, rrro caMo no ce6e rBJrrercr uerpueuamuoi
3aAaqei. Taxr,ru o6parorra, aBTop flpfi BbrloJrHeHurr pa6oru cyuen ycnerxno npeoaonerb
pa:noo6parurre rpyanocrr{, qro noATBepxAaer ero BhrcoKyro rnanur}uraqr,rro, Kax clroxnB-
uJef oct HccreloBaTerc.

floaBoAr r.rroru Moxso 3alsrroqr{T6 rrro, B Ancceprarluu perrrena Bar(Har aJrr pa3Burr{t
renlotpu:uru r,r reoperl,IqecKofi ,renlIo,texgrarla 3ara\ra - BbI[oJIHeHo 3I(cnepIlMeHTalJrLHoe

uccJre.4oBaHr.re BrIrs|Iu[ reoMeTpl{fi KarIaJIa r,r [oKpbrTr,rq cTeHoK nopllcTblMll MaTepnaJraMr.r

Ha paclpocrpauenue, ocla6leuue LI BoccrarroBJleHr4e AeroHarIgoHHBD( BoJIH B cMecrx Mera-
Ha c Kr.rcnopoaoM, Boaopoaa c Bo3.4yxoM u arlerllneHa c Bo3AyxoM.

floayveuurre aBTopoM pe3yJrbrarbr uMeror BhrcoKyro 3Haqr{Mocrb B ctubrx pa3nr,rqubD(

o6racrsx conpenrennofi Ha).Ku r.r rexHrKr.r.

1. Pesynrraru no r,rHr-rquupoBan[ro Aeroualluu my6oro noaKpHTHrrecKHMfl no MoIII-
HOCTH pa3prAaMfi B KaHaJrax, a rar(xe no ycrofirlnBofi B rrrEpoKoM Arrana3oHe xos$rpuqnen-
ros H:6rrrxa foptoqefo aeroHallt,tu.qnt AxuaMltqecru{ [epeMell]I,rBaeur,rx cllecefi B KaHaJIax

noryr 6srrr lcnoJrb3oBarrhr npu pa:pa6orre nepclerruBHbrx ansrarereft pa.:nnunofi rou-
cTpyKrlulr n Ha3HaqeHur (aBI,raqrIoHHLIx Bo3A)'IrrHo-peaIcI,IBHhx, paKeTHhrx, a TaKxe ABI.rra-
re.nefi eHyrpeHHero cropaunr).

2. Peaymraru no pacnpocrpaHeHlrlo AeroHaIIuIr B KaHaJIax c nopltcrblMlr BcraBKaMLt

n3 pa3nuqHoro MarepuaJla I-rMeIor Bal(Hoe 3uaqeulle ant pl3Burttl. tlueuru u ra3oaI,IHiMHK,I

aeroHarrxu, nocKonbKy cnoco6crn),ror uoHuMaulrto g:aN roaeftcrnn.s pa3nI,IqHbD( MexaHx3-

vos ocra6reHr.rs H noaaBJIeHI-rt aeroHalltu B (aHa.nax c nopucrbruu creH(aMa: pacuupeHl,It
KnnarJra 3a $ponroru BoJrHhr, yxoAa Maccbr B uopucrufi cnofr, ocna6reHr{r flonepequrx BoJrH

B rrOpECTOM CrOe, noTepb Ha rrarpeB n apyrux. Ha nparrr,Ke p$yJrbTarbl uoryr 6rrm uc-
nojrb3oBarrhr fipu pa3pa6orKe clloco6oB ocraoreHur r,r [oAaBreH[s AeroHaunu It 3aIqLITbt

TexHoJrofI,IqecI(IIx ycTpoicTB Ha rIpoH3BoAcTBe.

3. flony.rennrre pgynbrarbr Mofyr 66rrb [rcrroJrr3oBagbr Kax gTaJrognbre Art npoBepxlr

BbrqHcJrr.rreJrbHbrx MeroAr,r( pacqera aeroHarlu c r{eroM ncero lrnoroo6parus Ha6loAae-
nr,x tf u:nxo-xl.rMnqecKr{x gnrenqfi He roJIbKo B Hacrotrqee BpeMt> Ho I.r B 6yaylrleM flpu
co3aaHur, rrporpauM pacqera rasosofi Aerouallru B nopxcrbrx cpe,qzrx c freroM ynpyr[x t,l

ntacrl4qecKI{x cBoicrB.

,{uccepraur.rr f.IO. Eunora coorBercrByer KpureplrtM, ycraHoBJIeIrHbIM lrocraHoBne-
nueu flpaaurerrcrBa PoccnficKoft @egepaqm or 24 cerra6ps 2013 r. Ng 842 <O nopr4re
npHcyxAeHlrr yqeHbrx crefleHefi> (c ullr,reuenntMll Il AonoJIHeHI,ItMI,t or 2l atpem,2 aary-
cra 2016 r.,29 ua4 28 aarycra 2017 r., l orrr6pr 2018 r.),qnt Aucceprallri na concrasue
yueuoft creneuu KaHAxAara HayK.



fpr.rropnfi lOprerru Buror :acryxuBaer npucyxAennr yrenoft creleHr,r KitH,4rraara

rf usuro-ua'reuarr4qec(ux HayK no cfiequaJrbHocru 01.04.14 - <Tennor[nsura u reoperlrqe-
CKiI' TEIIJIOTCXH14I(a)).

Orsurn neayruei opraHr{3arlln o6cyxgeu n o4o6pen Ha 3ace,4aruur{ noAcexuru HTC
HI,II4 rrrexanr,rxl,I MfV no rfu:rxo-xuuuvecxofi rasosoft AxHaMr-rKe (uporoxo:t J',1!8 or
26.11.2018)
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Oeleparsnoe rocyaapcrBeHHoe 6rcAxernoe o6pa:onarersuoe flpex,qeHxe nslcrrero o6pa-
30BzrHr,rr <Mocxogcrnft rocyIapcrBeHHbrft yuunepcurer unresu M.B. JloMonocosaD
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o.nnoe Har|MeHoBaHue crpyr(fypHoro [oApa3AeJreH[tr cocTaBlsrcqero oT3bIB:
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