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<<Moqe;rlrpoBaH[e KoHBeKTr.rnno-g[QQy3rronHoro Macco[epeHoca BeqecrB rrpn nsr6ope

KoHcrpyKrlufi u pexr.ruon QynrqrroHrrpoBaHHfl rvrunpoQ.nrorrAHbrx ycrpoficrn>>,

rrpeAcraBJreHrryrc Ha corlcKaHue yrreHoft crenenn KaHArrrara Qnrnrco-rvrareMarrrqecKr.rx HayK

ro creqlraJrbHocrrr 01.04.01 - Ilpn6opbr rr MeroAbr sxcnepuMenTaJrbHoft Qr.r:r.rrr.r

Arcryansnocrr reMarnKrr Arrcceprarl[[.,{uccepraqzx K.IrI.BenoycoBa rrocBrrrleHa

orpa6ome MeroAIitKLI rII4cJIeHHoro MoAeJrr{poBaHr4rr KoHBeKTT{Bno-araQ$y:r{oHHofo lepeHoca

npnnaeceft B uurpotfmol4AHbx ycrpoficrnax pa3nr{qnbrx rr.rrroB, a raKxe rrpr.rMeHeurrro

parpa6oranuofi ueroAvrr:r. p^nr MoAenr,rpoBannt $uzuqecKr.rx sereHufi r,r [poqeccoB c rlenbro nrr6opa

olrl{MaJlbHrx ronQurypa\uit u pexr.rMoB pa6orrr err4x ycrpoftcrn. C freroM nocrpe6onaHHocrlr r
nepcrIeKTnBHocrLI MeroIoB alaurvaa xrrAKr{x upo6 c [prlMeHeHr.reM enerrpo(foperr,rqecKofo

pa3AeneHllt Ia rpoBeAeHI,IeM cne4r.r(fzuecKr.rx peaKrlnir sa nrurpo(fnrora4Hofi unar$oprue, a raKxe

BBLIAy neo6xo4unaocrra coBepltreHcrBoBaHrirr raKofo pola nrurpo(frnor,rAHbD( ycrpoficrn .UJrf,

[oBbIIrIeHI,IlI rax orrcrpoAeftctn}Is rI Torilrocrr4 arriurlt3a, TeMa Ar4cceprarlr4r4 6esycnonuo flBrraercs.

arryanrrroft.

Crpyrcrypa n o6qaq xapaKTeprrcrrrna pa6orrr. ,{r.rccepraqur cocrorrr r43 BBeAeHurs-,

qerblpex rJraB LI 3aKJIrorIeHrIs. O6qzfi o6reu Alrcceprarlm cocraBrrlret 175 crpaHr.rq, nKrloqas 28

ra6lraq, 93 pucynra ll cnl{coK llrrrr{pyeMbx rrcrortrr}rKos us 202 nazrvrenosaHr,rft.

Bo nneAenuu o6ocnoBaHa axTyurnbHocrb rd rrpaKTr.rqecK€ur 3Haqr4Mocrb reMbr Ar.rcceprarlrr[,

yKa3aHbI rlenrl 14 KoHKperHbre 3aAaqr{ }rccJreAoBanu-r, c(foprvryn}rpoBaHhr ocnoBHbre HoBbre HafrHbre

pe3ynbTaTbr pa6oru v [ono)KeHI,IlI, Bbtrrocr,rMble Ha 3arrl]rTy, npnBoAr{Tcr crrl{coK HarmbD(



KoHQepeHlllzrir, Ha KoropbD( 6ruru npe.4craBneHbr pe3ynbrarbr pa6orrr, oflr{cbrBaerc . lrtu'tttstfr. BKnaA

K. LI. BenoycoBa B Ar.rcceprarl[oHHoe r,rccJreAoBaHr,re.

Ifepnaa rJraBa A[cceprauurvr, rro cyrpr, sBrrlLercx o6sopuofi. B neft ocnerqeHbr [p]rHrlr,r[br

(fyunquonllpoBaHl,Ill HeKoropbD( uurcpoQrnolrAHbD( ycrpoficrn, BbmrrcaHhr lBBecrHbre

MareMarlaqecKlle MoAenr{ nporeKuuorerx B orrlx ycrpoficrrix rrpoqeccoB, rrepequcJreHbr ocHoBHbre

KpLITepI,In noAo6[s r4 lrx 3HaqeuvIg,, TI,I[]IrIrrbre AJrr paccMarpr,rBaeMhx ycrpoficrn, AaHo o6rqee

o[]IcaHI{e qrIcJIeHHbD( MeroAoB r4HTerpr{poBankrfl. ara(f(fepeHrlr4urJrbHbx ypanuenufi B rracrHbrx

rlpolr3BorHbur, a raKxe HeKoropbx cneqnQnvecKr{x qrrcJleuHbx cxeM rr MeroAoB r,rs (apceHano)

MHoroIIeJIeBoro lraKera rrporpaMna COMSOL Multiphysics, c [oMorrlbro Koroporo rpoBo4.rnlrcb

pacqeTbr IIo reMe Arrcceprarluu.

Bropar rJraBa rlocBtrqeHa Mo.qenlrpoBaJrr4ro 3neKTpoKr4Herr,rqecKoro BBoAa upo6rr Ans e€

[ocne.uylouero pa3AeneHllrl MeroAoM enerrporfopea Ha rraurpoQmor,rAnoM qr{rre, a raKxe

BOTIpOC€M TOIilTOCTLI quCneHHOrO pemeHr{r KOHBeKTr.rBuo-auQQysuoHHhD( 3aAaq. B nepnofi qacTl{

FJIaBBI rIpuBeAeHbI pe3ynbrarbl o6mupnrx MeroAr.rqecKux pacqeroB Ans. MoAenbHbrx 3a,qaq

rlpoAonbuofi u nonepe.mofi rorr[QysurI [pr,rMeckr B oruopoAHoM HecyrqeM rroroKe, Ha ocnoBaH]rr.r

atrurvaa Koropbnr nupa6oranbr peKoMeHra;trnv ro nrr6opy q[cneHHofi cxeMbr t4 rrraroB rro BpeMeurr

lr npocrpiucray, o6ecfieql4Bttrolqux rpe6yeMyro rormocrb MoAenrrpoBaH]rrr npr.r Mr.rH]rMrrJrbHbD(

BbI[IIIICnIIITeJIbHbD( 3aTpaTtX. BO nrOpOfi qacTrr rrpeAcTaBJreHbl p$yJrbTaTbr MoAenr4poBaHr4s

sneKTpoKvHerl,IqecKoro BBo,4a npo6u B cenaparlraonnrrft KaHaJr rraIa po(fnror4AHoro qula qepe3

rIHx(eKTop <Anoftnoft Kpecr) NIa pagnutlHbrx cxeM Lr ycuonnft 3arpy3Kr,r c qenEro nrr6opa

rouSr.lrypaqnu, o6ecrteq[Btuorlefi nazuenr[yro Arrcnepcr4ro npo6rz upo6u. 3aAa.ra peilreHa B

paMKtx 4nyuepuofi Mo.qeJrI{, )ruMTbrBruorueft eOOeKT rronepeqHoro MaccorrepeHoca B ranzurax. llo
pe3yJlbrariM pacqeroB, HtMMeHbmzur Arrclepcux npo6rcr4 rroJrfreHa npv rlclonb3oBaHr{r,r cxeMbr

<<npocrofi Kpecr)) c uarofi muprnofi KaH€uroB, rroBbrmeHHbrMr,r orHoczreJrbHo rrepeKpecrrlr KaHzIJroB

3zl[]IpiuoqLIMI{ noreHIILIaJIilMLI Ha grarre 3arpy3Kr'r npo6u u rroHrrx(euHbrur4 [pr.r BBoAe npo6u n

celaparluouurrft KarraJr.

Tpersr rJraBa [ocBslqeHa MoAeJrrrpoBaJr]rro rrepeMerluBalvrs.n srrcso6oxAeHr4f, peareHToB,

uruuo6r,rnr,rgoBaHubD( na ntlrpo(firrouroroM rrlrrre. B nepnofi qacrrr flpeAcraBnenbr pe3ynbrarbr

tIIIcJIeHHOfO MOAenUpOBiUTI{lI IIaCCITBHO|O rrepeMemr{Bturr4r peafeHToB B cep[aHTrrHHoM KaHurne npu

pacrBopeHI4LI BblcymenHoro peareHTa c rroBepxHocrlr rrr4rra n or4elrnofi [peAKaMepe r4Jrur

HerlocpeAcrBeHuo B ceplarrrllHHoM KaHane; e o6orx cJryrranx sQ$er<rurrrocrb nepeMemrrBaur{t

oK€l3aJlacb HeyAoBnerBopl,ITenbHofr. Bo nropoft qacrrr rrpoBeAeHa nacrpofira MoAenr,r pacrBopenr.rf,

rauuo6nrvgoBaHHofo B KpzxMiuIbHoM rene peareHTa nyreu cpaBHeHr{Jr gKcnepr.rMeHTaJrbHbrx r4

MoAenbHhD( AaHHbD(. B rpersefi qacrrr r,rccneroBaH Bapr,raHT aKTrrBHofo MexaHr{qecKoro



rlepeMelxl{BalJvIfr, peareHToB BHyrpr{ KaMepbr 3a crrer co3AaBaeMbx nbe3oMeMopaHofi Kone6aHufi

pacxoAa. PaccuorpeHbl pe)KI{Mbr cr4HycoaAiurbHoro u3MeHeHr{r pacxoAa c pa3nuqHhrMr.r qacror€lr\4rr,

a raKxe rarrauynrurrrfi pexfl{M c r{3MeHJ{roqefica qacrorofi. flo pe:ynrraraM pacqeroB cAenaH BBTBoA

o 6onrurefi eQ(ferrvnnocrv nepeMerrrr{Bauur c [cnonb3oBaHr,reM pexs4Ma r.rMrryJrbcHbrx role6auufi

pacxoAa c Hapacrarorqefi uactorofi, yro KarrecrBgHHo coFnacyercr c orrbrrHbrMr4 AaHHbrMr4.

Ilernepran nraBa rrocBrrqerra MoAeJrlrpoBaHr{ro flpo{ecca [epeMerrruBalufl pacrBopeHnbD(

peareHToB Ha orarle QopuuponaHrrr [rrKonr4TpoBbD( Karrenb B acrrMMerplrqHbrx KoHcrpyKrlrarD(

ruzxpo(fnrou.UHbx reueparopon. B nepnofi qacrn rpoBeAeHo cpaBHeHr.re rpex MeroAoB pacqera

re.reHl,Ift c rpanuqeft pa3Aena (pas, pearn3oBaHnbD( B rraxere nporpilMM COMSOL Multiphysics; Ant

rlocneAyloruefo MoAenrpoBaHl4s (fopnruponaHr{r [r.rKoJrr,rrpoBbD( KarreJrb nu6pan MeroA (fasororo

rIoJUI. Bo ntopofr qacrrr I4ccJIeAoBaHo BJrr{rHue napaMerpa uo6nurHocru MeroAa Qasonoro uors Ha

noJry4laeMoe pelreHlle; rrs. nrt6opa (orrrrrMaJrbHoroD 3naqeHr,rr rrapaMerpa uo6unrnocrpr

rIprIMeHrITeJIbHo K ycnoBr4rM paccMarplreaer,rofi 3a4arrx npoBeAeHo cpaBHeHrie c AarrHbrMlr

(grilrlouHbrx) pacqeroB Ha noABrDKrrofi cerxe, orcnexr,rBarorqeft uonoxeuue nrex$asuofi rpaHI,IIIbI

Ha HaqiulbnoM oralre (fopnruponanut lrrarrlrtr. B rperreft .racrrl B pnMKux l{B}MepHoro npra6lnxenux

uccJIeAoBaHo BJII4flHI4e rIoJro)KeHI,It 6oronrur KarrzlnoB 14 coorHorrreHr4r pacxo4on (pae Ha KaqecrBo

rlepeMerlrl4BauvIfl. peareHToB B rrpoqecce (fopulrpoBarrur KafrJrrl, Bbr{BJreHbr coorBercrByroq[e

3arouoMeprrocrl4, cAenarrbl BhrBoAbI rrpeAnorrrrrreJrbHhD( rrapaMerpix reHeparopa. llonyrennrre

pe3ynbrarbr KaqecrBeHHo cornacyrorc{ c AaJrHbrMz r,rsuepeuuft .

. B 3alclrroqenrrlr Al,rcceprarJnn [eperrrlcneHbr ocHoBHbre pesynbrarrr pa6orrr.

Hay.rnan lroBrr3rra peyJrbraron pa6orrr cocrorrr B ToM, .rro (1) B paMKax leynnepnofi

MoAeJIlI, ) IllThrRarorqeft sQQeKT rlollepewrofo MaccoflepeHoca B KaHaJIax, uccJreAoBaH rrpoqecc

(fopur,lponanur. npo6xz npo6sr rprl gneKTpoK[Herr4qecKoM BBoAe alaJrvrra n rnrrarpo([nroraAnrfr .urn

Ant gneKTpoftoperuuecKoro pa3AeneHllt I{ orleHeHa BeJrr,rtrr{Ha Ar.rclepc}ru upo6rn Anr pa3JrrrrrHbD(

cxeM I{ ycnonnfi 3arpy3Kr,I; (2) uponeaeHo MoAenr{poBaHr{e [poqecca aKrr4BHoro Mexan]rqecKoro

nepeMemllBau.nfl, peareuToB B savrHyrofi peaxuuounofi Karuepe rvrr,rxpoQnror4AHofo wrrrq

onpeAeneHbr ycnoBl,It stf(ferrunuoro nepeMerluBanvrr Nrl' o6ecneqeHus Bocnpolr3BoAr{MbD(

peynbraroB (fepnrenrau{BHofo anaurusa; (3) B AByN{epHoM npr.r6nraxenraz BrmoJrHeHo

MoAenI4poBaHI4e rlpoqecca flepeMemrrBaHr{r pacrBopeHHbrx peareHToB Ha orarre (fopur.rponauzr

rII,rKoJIrITpoBbx Kanenb B acl{MMerpr4rrHbD( KoHcrpyrrlr.rf,x nrrarpoQnror,rAHbx reHeparopoB,

I,IccJreAoBaHo BJrruIHI,Ie reoMerpktrr KaHarroB r{ pacxoAoB Alrcnepcnofi n HerrpepbrBHofi $as ua

s(f tf errznnocrb rrepeMerrrr{BaHrrfl .



Hayunar lr lpar(TrrrrecKafl 3HarrrrMocrb peyJrbraror pa6orrr. Hayr:ren 3narruMocrb

pa6orrr cocroar B ToM, rrro B nefi, Ha ocHoBe nocJreAoBareJrbHoro [pr4MeHeHr,rr coBpeMeHHbx

MeroAoB rrr{cJreHHoro r,ruTerp[poBarrur au(frfepenqpriurbHbx yparnenrafi B rracrHbrx rrporr3Bo.urbDq

lpoBeAeHo lrccJreAoBaHr.re cJro)r(Hrm (fusnvecKzx sntrclantr u [poqeccoB n Irrnr<poQJIro]IAHbD(

ycrpoficrnax pirnl{rlubx rI{IroB. Ha ocnonantru aHurr4ga [onyrrenHbrx AarrHbrx BbrrBJreHbr ocHoBHbre

oco6eHnocua $ynruuoHrrpoBaHrr;r lrccJreAoBaHHbx ycrpoftcrn, 4anrr o6ocnosarHbre oTIeHKLI I{x

s(f(fenrznnoctu, err6paHbr orrrr{MrrJrbHbre non(furypaqrlu ]r pexo4narr pa6orrr. Tarxe, ucxop ]r3

p$yJrbraroB rrpoBeAeuHbrx MeroAr,flrecKrfx pacrreroB, Aarrbr peKoMeHAaqlrr{ rro nrr6opy flapaMerpoB

rII,IcJIeHHbx cxeM lI MareMarl,IrlecKlx uoAerefi, o6ecne.msarcIqux neo6xoAztvtylo Anr lpaxTurrecKlrx

rrpr,rJro)KeHrrft ro.nrocrr MoAenrrpoBanns,npv Mr,rHr,IMilrrbHhx Bbrrrr4cJrr{TeJrbHbD( 3arparax.

IlcnoJrrsoBaHr{e pe3yJrbraroB rr BbrBoAoB Alrccepraquu. Pesynbrarbr r,rccneAoBaHr4t

lrcrroJrb3oBaHbr npr4 parpa6orre KoHKperHrm ycrpoftcrB Anr rrpoBeAeHr{rr enerrpo(popervqecKoro

pa3AeneHr4s KoMrroHeHT npo6u, (pepuenraruBuoro aHurv3a Ha Mecre sa6opa npo6rr, reneparlr4u

KaneJrb c ycKopeHHbIM nepeMemrdBaHrleM pearenToB Ha gTarre nx (foprvrupoBanvrs.. flonyrennrre n

Ar,rcceprarlrrv p$ynbrarbr, BbrBoAbr 14 peKoMeHAarlrrr{ Moryr 6rrrr zcnoJrb3oBaHbr n pocczficrr,rx

o6parorareJrbnbD( rr HayErhD( oprarrlrsar1wx, yqacrByrorrlux n pa:pa6orKe r,r coBeprrreHcrBoBilur,rlr

rrauxpo(prnorrAubur ycrpoftcrn (n nepnyro oqepeAb, Zncruryr aHarlrrr4qecKofo upn6opocrpoeHrrt

PAH), a raKxe rrpoBoArrq[x r4ccJreAoBiur[rr Aanuofi HanpaBneHuocrLr ut ocyqecrBJurrorqrD(

rroAroroBKy crreqrranucroB coorBercrByroqero npo(punr (Cu6upcxHft $e4epamnrrft yulrBepcrrrer,

AraAervm.recrzft yHrrBepclrrer PAH, Yuunepcurer I4TMO, Mocxoncxufi rocyAapcrBennrrft

)rHvBepcr4Ter, Canrr-flerep6yprcxr.rft rocyAapcrBennrrfi )rHr{Bepcr,rrer, Canrr-llerep6yprcrufi

rroJrr4Texuuqecrufi yur4Bepcr4Ter flerpa Beruroro, Zucruryr qr,rronorr{r.r pAH u ap.).

B raqecrne 3aMerranr{ft no 4lrcceprar\vv Mox(Ho orMerrrrb cneAyrouee.

1) LlcnonrsoBaHrre roe(f(fuqueHra Koppenrrlrlr (222.I) rpr{BoAr4r aBropa K n3Jrr.rrrrHe

OIITI'IMI{CTLIIIHbIM BbIBOAtIM O CTeleH}I COOTBeTCTBI'UI paCqeTHbD( LI 9KCIIepIIMeHTUTIbHbD( AaHHbD(.

Hanpuuep, rrpn o6cyxleuuu puc. 432.2, LlcxoAr lr3 BbrcoKoro 3narrenlrr noe$Snqueura

KoppeJrrqilu R:0.98, aBTop Aenaer BbrBoA o xopo[eM corJraczu pe3ynbraroB MoAenr4poBanr{r c

gKcrIepLIMeHTarIbHbIMlI AarIHbrMrI, xor{, KaK BruHo Ha pr{c. 432.2, oHr{ MecraMr{ orJrr{qarorcf, B ABa

para! B rarofi cvryarJkrkr cneAoBirJro 6rr ronopr.rrb Jrr4rtrb o KaqecrBeHHoM cofJraculr pe3ynbraroB r.r

o [palvJrbHoM MoAeJr]rpoBaHr,rn ocHoBHbD( renAenqr,rfi peaJrbHoro [poqecca (.mo, c freroM

npr.rMerrreMbx yfipoqeuuft, 6erycJroBHo Mo)KHo cruTarb xopomr,rM pesynrraronr).

2) Oqenra crerreHr{ coorBercrBr4s pacqerHbrx rd gKcrrepr4MeHTanbHbD( uso6paxenufi na puc.

222.1 u 222.2 BbIrroJrHeHa 6es [cKJtrorreHr4fl rr3 paccMorpeHrrr ([ycrrrx> o6nacrefi nne KaHuInoB ]I



6es ro.rHoro coBMerqeHlIJ{ rpaHI{II KuurarloB, rrro HerrpeAcKzryeMbru o6pasonr BJrr,rrer Ha 3narreHr,re

noe(f(fraqueHTa KoppeJUIqlIlI lI, coorBercrBenHo, cHrDKaer crerreHr AocroBepHocrr4 rrpr,rBeAennofi

oIIeHKrt. Bonee [ocJIeAoBareJIbHbrM 6ruro 6rr HelocpeAcrB€HHoe cpaBueHue o.U]rHaKoBo

HopMlapoBturHbD( rIoJIefi rprocrz rro Kaprr,rHaM Lr3oJrr.rHuft ulutm npoQunru B xapaxTepubD(

ceqeHl4.f,x KaHaIIoB.

3) I4z reKcra AllccepraurIl{ HercHo, KaK r{MeHHo [poBoArrJrocb cpaBHeHrre eSlpercrznnocru

piBnuqHbrx BappIaHToB aKTLtBHoro rrepeMemr4Bauvl peareHTa c rroMorrlbro role6anuit pacxoga

xr,rAKocrra (paga. 3.3). B qacrHocrrr:

3.1) Karofi rapaMerp coxpansncs Nrr BapuaHToB c pasnofi .racroroft cr{Hycor.rAanbHbx

rone6anuft pacxoAa - aMrInLITyAa xone6anrafi (uarcurraanrnrrfi pacxo4) znu o6reu xr{AKocrr.r,

n6pacrrnaeMofi s KaMepy 3a oAr,rH lrMrryJrbc (nonyueprao4)?

3.2) r{ro rloHvMaercs rroA (aMlrn[TyAofi pacxo4o) rrprr r4MrrynbcuoM r{3MeHeHvn pacxoAa c

Bo3pacrullorqefi qacrorofi? Ecrz gro o6reu xrl.ryocrkr B r,rMnynbce, To rroqeMy Ha pnc.33I.2,

nprl AnlrreJlbHocrl,I npsMoyronbHbD( r.rM[ynbcoB 0,05c r,r aMflnlrryAe 80uxr/c, ((aMfln]rryAa

pacxoAD paBHa 2nrrn, aue 4?

3.3) Cyas ro pIIc. 33l.T, rloBblrlreHrre (aMnnrdryAbr pacxoAa> c 1,5 4o 2vrrcn Bnr4rer Ha

e(fQerrunnocrr nepeMe[I,IBalprs. ropa3Ao crlurbHee, qeM rrepexoA or cr4HycorrAanbHbD(

rone6auuft K I4MrlyirbcHhrM. floueuy )Ke rofAa He 6rurn npoBepeHbr Bapr{aHThr c

cI4HycoI4AanbHbIMI,I xone6arrusur4 yBenr.rqennofi aunnnry4rr? Beg rarofi [poBepKr{ BhrBo.u

aBTopa o roM, qro ([cloJrb3oBaHrre ]rMflynbcHoro c]rfHiura rrepeMeHnoft qacrorrr or I Ao

10 fq o6ecne.mnaer Jrf{ruee [epeMerrrr4BaHue)), Bhrnrrrkrr HeAocraroqno y6e4rareJrbHbrM.

4) flourn Bce AarrHhre rlpeAcrasJleHbr B Ar,rcceprarlur4 B pa3MepHoM Bvrre, qro 3arpyArurer

rlepeHoc peynbTaToB rI BbIBoAOB I,ICCneAOBattvrs,Ha ycJloBr{r, oTJII,IqHbre oT paccMoTpeHHbx.

BrrcrcaganHbre 3iMerlaHlul orHoctrct, rJraBHrnr o6pa:oM, K rrpeAcraBneHvro Mareprrana Ha

crpaHl4llax Aylccepralluu Lr He MelUrror o6qero [oJro)KrrreJrbHoro BrreqarJreHr4r o Bbmorrreuuoft

K.I'I. EenoycoBbrM pa6ore, Koroptu{ [peAcraBJu{er co6oft 3aBeprueHHoe HafrHoe r,rccJreAoBaH}re,

aKTyanbHoe IIo TeMaTI'IKe, IIeJUtrM r,r 3aAatraM, I,I coAep)KI{T pSA CyrqeCTBeHHbD( HOBbTX Ha}ruIHbD(

pe3ynbraroB, I4Melouu{x raKxe 14 [paKTr.rqecKoe 3uarreHr,re. Pa6ora rrpomna u[poKyro aupo6aquro

na poccnftcK[x 14 Me)KAyHapoAHbD( Ha) rrrbx ron(fepenqzm, ee pe3ynbrarbr ony6lzronaHbr B

pellerulrpyeMbrx HafrHbD( vrsraHvnx. rls nepewur BAK, BKrroqar il34anvrfl,, rrHAeKclrpyeMbre B

MexAylrapoAnbx HayKoMerpnqecKux 6agax Scopus n Web of Sience. Anrope(fepar Ar4ccepraur.rr

rrpaBr4JrbHo oTpax(aeT ee coAepx(aHr4e rr ocHoBHbre pe3ynbTaTbr.



Ha ocHoBaHLrr4 cKa3aHHoro Mo)KHo 3aru[orrr{Tb, rrro Ar,rccepraurzlr K. IrI. BenoycoBa

<Mo4enupoBaHlle KouBeKraBno-au(f(fy:LtorrHofo MaccorepeHoca BerrlecrB npr nrr6ope

KoHcrpyKIILtfi n pexslMoB $ynr<uvoHllpoBaHru{ rr,rr.rrpoSnrozAHbD( ycrpoficm)) yAoBnerBoprer

rpe6onanvrnr n.9 <flonoNeru4t o rroprrKe rrp[cyxreHur yqeHbrx crerreHefi>, yrnepxAeHHofo

rlocraHoBneHu eM llpanzrenrcrna PO Ns 842 or 24.09 .201 3 (pea. or 0 1 . 1 0.201 8), npe4raBrrreMhrM K

KaHALIAaToKI{M AllccepTarlu,tM, a ee aBTop, Krapu.rn Vln.su'a Eeloycon, 3acnyxr.rBaer npr.rcyxleHr.rrr

eMy freHoft creneur.I KaHAI,IAara Slasuro-nrareMar[qecKr{x HayK no cleqvurnbHocrr4 01.04.01 -
flpz6opsr 14 MeroAbr oKcrrepr{Menra-nrnofi Qusnru.

Hacroaquft or3blB o6cyx4eu Ha HafrHoM ceMr4Hape Bucrueft rrrKoJrbr npuxnagnofi

MareMarI'IKr'I u BbrtlktcJrllTenurofi (pusurr.r Zncruryra npzxla4nofi MareMarr4Kr4 vr MexaulrKr4

OfAOy BO <Canrr-flerep6yprcrrafi rroJrrrrexrr[rrecrurft yHr.rBepcr.rrer flerpa Benuroro> l3 nor6pr

2019 r., rporoKon Ns 3/TfT.

3afiqen,{uurpvfi KHpnnnonuv

npolpeccop BIIIIIMzBO I{IIMM CII6ITy,

4.$.-rvr.n. (05. I 3. I 8), AorreHr

rcr. (8 12) 552-6621, email: aero@phmf.spbstu.ru

Crvrzpnon Enrennft Mraxafi noelr.r

npo$eccop BIIIIIMuBO I4IIMM CfI6ITy,

A.0.-u.n. (0 1.02.05), npoQeccop

rer. (8 I 2) 5 52-6621, email: aero@phmf.spbstu.ru

29.tl.2019
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