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llpe4ce4arenro Arrcceprarlr4oHHoro
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Panr,rroeuvy IO.A.

Vnaxaeunfi IOpnfi AlercaH4poBru !

Brrcularo or3brB ofuquanbHoro orrroHeHTa Kolo4xxHoro A.IO. Ha

Aucceprall?IoHHylo pa6ory Ha reMy: <<(DoprvrzpoBaHr{e Ar4crrepcHbrx [oroKoB Ars
lpoqeccoB cMeceo6pasonannfl B KaMepax cropaHur BPA>, [peAcraBJreHrryro Ha

covcKaHple rreHofi cTerIeHH KaHALTAaTa TexHIlIqeCKrIX HayK rro CileIII{€uIbHOCTr4

2.5J5. (TelroBhle, gJleKTpopaKerHbre ABlrrareJru u sHeproycraHoBKlr

JreTaTeJrbHbrx a[[apaToB>.

llpnroxeHue: or3brB B AByx 3K3eMnnrpax Ha 5-ru lucrax Kax(Abrfi.

C ynaxenueM,

llpoperrop ro HayqHofi
O|EOY BO (M|TY (CT
AOKTOp TeXHrrqeCKlrX HayK

A.fO. Koro4rxnnfi
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B 4racceprarlraoHHbrfi coner 24.2.327 .06

nprz MocxoBcKoM aBr4ar{HoHHoM r4Hcrprryre

OT3bIB
oQzqzantHoro orlrloHeHr a Ha Avraceprarlr{oHuyro pa6ory Kyuepona Hzxuru

AlercaHApoBuqa Ha reMy <OopnrupoBaHr{e Ar4crrepcHbrx noroKoB.qJrr npordeccoB

crrteceo6pa3oBaHl{f, B KaMepax cfopaHrl{ BPA), npeAcraBneHHyro Ha coucKaHr4e

yueHoft crerleHl4 KaHAI4Aara rexHnrrecKl{x HayK no cnequaJlbHocrr4
2.5 .15 . <TeunoBble, sJleKTpopaKerHbre ABr{r arelrvr r,r 3HeproycraHoBKrr

JIeTaTeJIbHbIX annapaToB))

Arcrya.nrHocrb reMbr Arrcceprarlnonuofi pa6oru
B Hacrotlqee BpeMf, B paMKax r{ccneAoBarruit, HanpaBneHHbrx Ha

COBepIUOHCTBOBaHLIe [epCneKTHBHbIX BO3AyIxHO-peaKTHBHbrX ABr4raTenefi r4lueer
Mecro 3a4aqa roBbureHuq xosQSuUI{eHTa rroJrHorbr cropaHr,r-s ronJrr4Ba.

3Ha'rl4reltbHoe BJII{IHI{e Ha rrpoqecc fopeHug r4Meer Kar{ecrBo rroAroroBKr4
ToIIJIHBHofi cuecn, T.e. Al4cnepcHble xapaKTepucrkrKtr paclbrneHuofi Nu4Kocrr4 rr

ee xouqeHTpallLlfl. OAHuu I,I3 crroco6oe Ar.rcneprupoBanvrfl, )Kvr4Kocri4 {BJrrerct
I4cnonb3oBaHl4e Bo3Ayxa. .{lx eroro xI{AKoe rorrJraBo H Bo3Ayx npe4Bapr{TeJrbHo

cMelrll{Ba}ores, a 3areM pacnbrn;rrcTcf, trepe3 Qopcynrcra. llpra oroM B 3aBr4cr.rMocrr{

or o6tdnruoft .{oJII{ ra"sosofi Sa:rr (ao:4yxa) raKr{e cMecr4 pa3Aenrrorcr Ha

ny3blpbKoBble kr r€BoKaneJlbHbre. lzcneprupoBaHr4e ny3brpbKoBbrx vr

ra3oKarlenbHblx IIoroKoB I4Meer rrpl{Hr{r{nl4anbHo pa:urrfi MexaHr43M.

Mareuarl4rlecKoe MoAeJIIlpoBaHr,Ie raKr{x npoqeccoB f,BJrrercf, cJro)KHbrM Lr

rpe6yer 3HarlurerbHblx BbIrIrIcJIIlTeJrbHbrx uorqHocrefi. lloeronay rpoBeAeHr4e

3KcnepkIMeHT€LJIbHbIX I{ccneAosauufi n gaunofi o6tacru f,BJrtercr aKTy€urbHbrM.

Oqeurca crpyKTypbl I{ coAep}r(aHr{fl Aucceprarluounofi pa6orrr
[r,rccepraqux cocrollT I{3 BBeAeHI4{ ) frflTkr fJIaB, 3aKnlor{eHut v cIIHcKa

rIcIIoJIb3oeaHHofi nlzTeparypbl. Pa6ora lr3noxeHa Ha I28 crpaHr4rlax
MarxprHonr4cHoro reKcra, coAep)Kr4r l 6 ra6tutl, 1 5 4 pucyHKa.

Bo BBeAeHI{u o6ocHosrtBaerc{ aKTyaJlbHocrb reMbr I4ccJreAoB alkrx,
c$opnaynllpoBaHa IIeJIb, 3a1arilr, orrpeAenesrr o6rerr r4 npeAMer r4acJreAoBaHr4f,,

BbIAeJIeHa Hayv.Hafl, HoBH3Ha, npaKTr4r{ecKa{ rleHHocrb pa6oru, rroJrox{eHrrr,
BbrHoctrMbre Ha 3arrdHTbr, KparKo olr4cbrBaerc.rr crpyKTypa pa6orrr.

0rAen AoxYr'neHraql4oH Ho ro
o6ecneqeHus MAll
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B nepBoft rJraBe rrpr.rBeAeH o6sop vro4erefi [porHo3rrpoBaHr4t
ros$SuqlaeHTa pacxoAa I{ cpeAHero AlraMerpa paclbrna rroroKa rry3brprxonoft
crpyKrypbr.

Bo nropofi maee orrrlcaHa cxeMa 3KcneprlMeHT€rJrbHoro creHAa H MeroAbr

A r{ arHo cr uKvr ilap aM erp o B g nyx Q a: no ro noro Ka.

B rperrefi rJIaBe npl{BeAeHhr psynbrarbr sKcnep}rMeHT€rJrbHoro

I{ccneAoBanus, cMecLIreJIa Sopcaxnofi xauepu BPI c ra3oKarrelrHofi crpyrrypofi
IIoToKa.

B 'rern€profi rJIaBe I{3JIoxeHbr pe3yJrbrarbr oKcnepLrMeHTaJrbHoro

llccneAoBaHus. noroKa [y3blpbKonoft crpyKTypbr 14 rronf{eHbr MoAeJrr{ pacrrera.
B nsrofi rJraBe rrpeAcraBJreHa MeroAuKa pac.r€ra 4nyx0a:noro

[y3brpbKoBofo cMecr4TeJrr.

B gat<rlrc.{ eHvrr4 cS opuyrr4po BaHbr o cHoBHbr e pe3ynbraru 4aunofi pa6 oru.
Crpyrrypa n coAepxaHr{e pa6orrr Aaror Aocraror{Ho rroJrHoe

rIpeAcraBJIeHI4e o pe3yJlbrarax [poBeAeHHbrx raccJreAoBanuit. llpuueureM€ur
aBTopoM HayrlHat TepMllHonorns cooTBeTcTByeT rpe6onanzxrvr o6rqeupnnxroft a
paccMarpunaeiuoft rpeAMerHofi o6lacrn.

Hay.ruan HoB[3Ha floryrreHHbrx p$yJrbraroB
HayuHar HoBlBHa 3aKJlroqaercr B cneAyroqeM:

1) Buepeue 6uno npoBeAeHo KoMnJreKcHoe uccneAoBaHue [poqecca
pacnblJra 4nyxQa:noro rloroKa B cMecr.rreJre (r<ap6roparope) SopcaNnofi KaMepbr

cropaHut BPA c ucrIoJIb3oBaHLIeM Jla3epHo-olrr4rrecKvrx vr 3oHAoBbrx Mero.qoB,

rIo3BoJILIBIuee ycraHoBI,ITb r€BoKarIeJIbHyIo cTpyKTypy IroroKa, noflyrrl{Tb rroJrfl

cKopocrefi Qas u paclpeAeJleHl{f, Ar{aMerpoB KaneJrb n Qarele pacnbrJra, a raK}Ke

rroJrr crarl{qecKoro AaBneHr{r Lr KoHrleHTparryrv BAonb ocr4 ycrpoficraa;
2) Ha ocnoBe [onyqeHHhlx AaHHbrx yA€rJrocb ycraHoBrrrb Bo3pacraroqee

IIOJIe cTaTHqeCKOfO AaBneHIiIt BAOnb OCLI yCtpOfiCrna [prrBoAf,rrlee K
HepaBHoMepHhIM noJItM cKopocTLI LI KoHIIeHTpaIIVu a Qarcene pacrrbrJra, u AaTb
peKoMeHA ar\vu IIo ynyqueHr.rro ycrpofi crna;

3) Kopperqux rrao4enefi rporHo3lrpoBaHrar roeQszqueHra pacxoAa u
cpe.{Hero ArraMerpa 3ayrepa Ha SKcrreprrMeHT€urbHbrx AaHHbrx, nonyqeHHbrx B
IXI{pOKOM AnaIIa3oHe BXOAHbIX [apaMeTpOB, 3Haqr4TeJrbHo yryqrxHno Hx
TOqHOCTb.

B pesynrrare npllseAdHHrrx uccneAoBanuir. 6ru nolyqeH 3Haqr4TeJrcsuft

$axronoruqecxufi Marepuan, KacaloIquitcs pa6orrr 4nyxQa:ubrx cMecuTeJrbHbrx

ycrpoficrn. B qacrnocrn 6uro npoBeAeHo r{ccJreAoBanue Ar{cneprupoBaHr{s
ny3bIpbKoBOrO tIoTOKa B IUI4pOKOM ALIan€BOHe Bapbl{poBalJufl, OIIpeAeJIf,Iou{I4X

npouecc [apaMerpoB, qro rro3BoJrr{no o6yuzrr MoAenr{ lporHo3r{poBaHLlr
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roe$Sxql{eHra pacxoAa v cpeAHero AriaMerpa 3ayrepa. Taxxe B AaHHofi pa6ore
BrrepBbre 6nrro rrpoBeAeHo SKCIepLIMeHTULIIbHOe lrccJre,qoBalJue

unoroQopcyHoilHoro cMecr{reJrbHoro ycrpoficrna (rap6roparopa) Qopcaxnofi
KaMepLI c IicrIoJrb3oBaHI{eM rorra6zuaqzz nasepHo-olrrdqecKnx u 3oHAoBbrx

MeroAoB, tITo rIo3BoJIlIJIo pacKphlTb $usnrcy pa6orrr AaHHoro ycrpoficrna,
orlpeAenl{Tb H€uII4qze npo6reM, rrpe[rrcrByroqrnx QopnarrpoBaHvro paauouepuofi

To[JII4BHofi cuecu r4 npeAnoxr{Tb peKoMeHAaWu no ero yJryrqrueHr.rn.

Ilpanrnuecnafl 3HarrHMocrb rrccJreAonannfi
flpaxru.recKat rleHHocrb pa6oru cocror.rr B nonfreHlrlr HoBbrx

sKClepI4MeHT€rJIbHbIX AaHHbrX AZCneprUpOBaHr{r nOTOKOB r€BOKarreJrbHOr4 14

uyertprronofi crpyKTypbr u co3AaHr{r{ Ha srofi ocHoBe KoppeJrf,rlr4oHHoro

ypaBHeHl{f, [porHo3lrpoBaHus [apaMeTpoB HcxoAHoro ny3brpbKoBoro rroToKa llplr
3AAAHULI 3HalteHLIr CpeAHefO Ar4aMeTpa 3ayrepa, A TaKX(e OnpeAereur4s

rcoeQQnqr{eHra pacxoAa.

Paspa6oma Ar4creprrapyroqux ycrpoficra KaMep cropaHur Bo3AyruHo-

peaKTr{BHbrx Asr4rarenefr B 3Haq}rrenuroft crerreHlr orrupaercs Ha AaHHbre

sKclepr{MeHT€rJrbHbrx r.rccJreAoBa]F^uit. floerouy Qarronorn.recruft MaTepH€rJr,

co6paHuuft B paMKax Aauuoft pa6oru, u npeAJroxeHHbre KoppeJrrrlr4oHHbre

MoAeJIr{ BHoc.f,T cyrqecrBennuft BKJTaA B cyrqecrnyroqufi Hayqno-TexHu.recrufi

6asnc.

O6ocnonaHHocrb Ir AocroBepHocrb HayrrHbrx rroJro?rceHufi, nurnoAoB rr

p e Ko M e HA a rI u fi , cS o p rvry.rr r p o Ba H H brx B A rr cc epra rI r u

,{ocronepHocrb pe3yJrbraroB gKcleplrMeHToB o6ecne.reHa }rcrroJrb3oBaHr{eM

Jra3epHo-olrr.rqecKr{x MeroAoB rr3MepeHr4r. llpu o6yreuuu ruoAerefi

IIporHO3LIpOBaHI4t AOCTOBepHOCTb ooecnequBalracb co0Jlro.rleHueM

cooTBeTcTByroqeu MeToAonof'rlr.

BHsoArr 14 peKoMeHAar\r4r4, rrpeAcraBJreHHbre B pa6ore, cAeJraHhI Ha

ocHoBaHr,rr4 QarruuecKoro Marepu€rJra u ero anuru3a npu npoBeAeHLILT

TeopeTllt{e cKr,rx I,I gKC[epuMeHTaIIbHbIX LtccJIeAo nauufi .

Bce yrnep)KAeHlr{ B Ar4ccepragv rBJlgrorcr roqHbrMr{, olavr rrrlareJrbHo kT

rroJrHo crblo o o o cHo BaHbI AaHHbIMI4 SKclepI,IMeHToB.

Ha ocHoBaHI{u BbrrueLl3Jro)KeHHoro MoxHo cAenarb BbrBoA o roM,

Hafrubre rroJror{eHr4s, BbrBoAbr 14 peKoMeHAalgala, cQopuyrlapoBaHHble

Ar{ccepraquonuofi pa6ore, Aocrarorrso o6ocuoBaHbr, AocroBepHbl I,I coAepxar

qTo

B

HAVqHVT HOBI43HV.
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CoorsercrBue coAep)KaHrrfl Ar{ccepraqrrn rr aBTopeQepary n yrcaraunofi
cIIeqI|aJrbHocTrr

Co4epNauue u [onfreHHbre pe3ynbrarbr Ar{cceprarluonnofi pa6orrr
coorBercrBylor Iraclopry uayruoft cnerlr{€rJrbHocrr.r 2.5.15. <<Teulonrre,

sJIeKTpOpaKeTHbIe ABI4raTenI4 U SHepfOyCTaHOBKLr JreTareJrbHbrx annaparoB).
AnropeQepar Ar,rcceprarlrar,r noJrHocrbro orparaer ee ocHoBHoe

coAepxaHr{e.

Anpo6aqur pa6orur u ny6nrrKarlur
.{nccepraqrtr rrpoluna AocraroqHyro anpo6aqzro Ha p€BnurrHbrx Haf{Ho-

TexHl{qecrux xonQepeHrllrf,x, rro pe3yJrbraraM r4ccJreAoBasuit ouy6nurosaHo 9

neqarHblx pa6ot, Koropble Aocraror{Ho noJIHo orpaxaror pe3yJrbrarbr

BbInoJIHeHHbIx I{ccJleAoBasuit B Alrcceprarluu vr coorBercrByror rpe6onaHuxna

BAK.
Pe:ynrrarrr, [onyqeHHbre B paMKax pa6orrr :naA 4nccepraqnefi

lpeAcraBJI.lJIuIcb Lr o6cyx4anzcr Ha cJre.qyroqlrx rconSeperutrr4rx: (XXII
Mex4ynapoAHaf, rconSepeurlr{f, rro Bbnrr4cJrr{remHofi MexaHlrKe r4 coBpeMeHHbrM

IIpLIKJIaAHbIM IIporpaMMHbIM CI,tcTeMaM

Mex4yuapoAHa.f, HafrHo-npaKrr{rrecKat
Mex4ynapoAHa{ HayrrHa'i

Ara4euz.r Hayr. EtcarepuH6yp., 2021; XIII MexgynapoAH€ur ron$epeHrlrrf, no

clrcreMaM (BMCIIIIC' 20 l9). 2019 ; XLIV Mex4yHapoAH€ur ruonoAdxHan HafrHas
xoH$epenqua farapr.rHcKr{e qreHur * 20 18. Mocrs a, 20 | 8.

Orvre.reuHble 3aMeqaHrIfl
flo rercry ALIccepraII vu u aBT ope $ epara uMerorcr cneAyroqne 3aMeqaHr4f, :

l) IIpz otII{caHLIIa aKry€ulbHocrr{ pa6orrr aBrop He KoHKperr43lrpyer BKJTaA

I]poqeccoB Al{cnepfl{p o BaHur TorrJr}rBa B yryrrueHr{ e KaMep cfopaHr{r ;
2) Llz luecrl,t pexI4MoB I{ccJIeAoBaHufl, rcap6roparopa KoMrJreKcHoMy

HccneAoBaHLrK) rroABeprnncr rolrro 2;

3) 3a4ava u4enrraQuKar\krLr Arrfl rrro4enefi [porHo3npoBaHr4r pen€rJracb

TOJTbKO B y3KOM CMbrCJre.

llpunegeHHble 3aMeqaHl4.rr He cHr.rxraror o6qefi loJlo]Kr{TelrHofi orleHKri

AIICCepTaIIIEOHHOfi pa6OrU, He 3arpafr{Baror cyrqecrBa HayqHbrx uonoxeHufi

(BMC|IIIC'202|). Mocxna, 202L; V
rouQepeuqux. YSa, 202I; XXVII

xouQepenqzr. Mex4yuapoAHcur O6reAraneHHas

rrpLrKJraIHoI4 MaTeMaTI,IKe V

(AMMAI'2020). Mocxna, 2020;
Bblqucrl{Tenrnoft MexaHI{Ke u

MexaHr,rKe B agpoKocMlE.recroft orpacJlLr

XXI MexgynapoAHa.s xon$epenqur no
coBpeMeHHbrM rrpr,rKnaAHbrM rrporpaMMHbrM

.qllcceprarlvruvr He orpl{qalor ocHoBHbrx BhrBoAoB, c$oprvryru{poBaHHbrx n pa6ore.



06rqee 3aKJrrorreHHe

,,{ucceprallrroHHa.f, pa6ora Kyrepoaa H.A., upe,qcraBJrenH€ur K 3arurrre Ha

collcKaHue yveuoft creneHu KaHALIAaTa rexHr.IqecKr{x HayK .aBir.f,erct saroHqeHHofi

HayqHo-Kra.nuQnraquonHofi pa6orofi, BbrrroJrHeHHofi aBTopoM caMocrorreJrbHo

Ha BbIcoKoM HayqHoM ypoBHe. Bce cQopuynlrpoBaHHbre n pa6ore 3aAarrLr 6r;.nu
aBTOpOM ycneruHo perueHbr, a noiryqeHHbre pe3yJrbTaTbr AocToBepHbr.

Anrope$epar u ony6nuroBanHbre pa6oru KoppeKrHo orpalxaror coAep)KaHue

ArrccepTarluu.

,{ucceprallI4oHHat pa6ora coorBercrByer nacropry clequ€rnbHocrr{ 2.5.15.
<<Teuronrre, gneKTpopaKerHbre ABr4rarenr{ u gueproycraHoBKra JrerareJrbHbrx

a[IIapaToB).

,{ucceprarlr4oHHar pa6ora <(DoprvrrapoBaHue Ar.rclepcHbrx rroroKoB AJrfl

npoqeccoB cnaeceo6pa3oBaHufl, B KaMepax cropaHr{.rr BPA) coorBercrByer
rpe6onaHvIflM, rlpeAb.lBnteMblM BAK npu MraHo6pnayrcrE Poccnu, a ed aBTop

Kyuepon H.A. 3acJlyxfl.IBaer upucyx{Aen:as. yv€nofi crereHr4 KaHAHAara

TexHl4qecKux HayK no cnerlr{anbHocrrr 2.5.15. <<Teulontre, gneKTpopaKerHbre

ABlrf aTeJrr,r r4 gHepf oycTaHoBKLr JreTaTeJrbHbrx annapaToB).

OQraquanrurrfi orrroHeHT -
flpoperrop ro Hayqrtofi AesreJrbHocrr.r

OfFOy BO <<Mocxoncrnfi rocyAapcrnesnufi
TexHo Jro ru.re cKr.{fi yHr,rBepcurer <CTAHKIaIH),

AOKTOp TeXHr.rqeCKAX HayK

oroA.sxHufi .{rraurpufi lOprenzu

@e4epamuoe rocyAapcrBeHHoe BaTeJrbHoe yqpexAeHr4e

Bbrcruero o6pa"sonaunx <<Moc HbII{ TCXHOJIOrrIIICCKLII4

yHr4Bep crrrer << C TAHKI4H)
127994, r. Mocrcna, Ba4roncrufi
Ten: +l({99)973-39-17

E-mail : science@stankin.ru
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