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(YTBEPXAAIO>
Percrop (De4epalbHoro rocyAapcrBeHHoro
6ro4xernoro o6paso yqpexAeHufl
Bbrcruero o6parona p6yprucufi
rocyAapcrseHHrrfi I{HCTI|TyT
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EBIIIIK

(rexnuvecnnfi yn

o T3brB B EAyrqEr4 OPrArM3 Arnryr
Ha AI4ccepTaIIuoHHyIo pa6ory ManHanoea Turvrypa ll.rrrnypoBnrra rro TeMe

<<Ilcc.neAoBaHrre rrIApoArIHaMHrrecKrrx xapaKTeprrcrrrK ycrpoficrn BBoAa
cblpbfl rr KarlJreor6ofiHux ycrpoficrB AJrfl KoJroHHoro tr ce[apaquoHHoro
o6opylonaHrrfl>), BbInoJIHeHHyIo Ha coucKaHrre yueHofi crerreHr{ Kal1kr1ara
rexHlaqecKl4x HayK rlo crequtrJrbHocrrr 2.6.13. <llpoqeccu u anlaparbr
xr4Mr4rlecKlrx rexHolorzfi >>

Ha orgrts [peAcraBJIeHa caMa Alrcceprarlr{oHHa.f, pa6ora, BbrloJrHeH*afl, Ha

164 crpauullax Malrrl{Honr'rcHoro reKcra, r{ ee aBTope$epar ua24crpaHr4rlax.
Crpyrrypa I{3JIoxeHu-q Marepuana e o6eux pa6orax rpaAr{quouHa Anfl

TexHIlqecKI4x HafIHhIX ,qI4ccepraqufi. [px gucceprarJtru gro BBeAeHr{e, 4 masH
OCHoBHOTo TeKCTa, 3aKIIoqeHLIe, CIIHCOK JII4TepaTypbI LI npuJIOx<eHLr[. O6e pa6OrU
HANIACAHbI TEXHLIIICCKI{ U CTI4TIVICTVTqECKI4 fpaMoTHo, TeKcToBar qacTb

c6 ataucvtpo B aH a c p Lr cyH Kal,r u, rp aQ vrKaMv\ ra6rur uauz H S op vryn aM r4 .

1. AnryaJrbHocrb reMbr BbrrroJrnennofi pa6orrr

,{nccepraqux ManHaHona Trzrrypa I4nurypoBurra [ocB.rruleHa
I{ccneAoBaHLIIo BIryTpeHHax ycrpoficrn cenaparlr4oHHoro Lr KoJroHHoro

o6opygonanvrfl.- ycrpoficrBaM BBoAa cbrpbr Lr KarrJreor6ofiHurra ycrpoficrnavr.
S00ercruBHocrb pa6oru ycrpoftcrn BBoAa cbrpbf, BJrrr.rer Ha

oHepro3arparhr npoqecca pexru$ura\ur4 B rlenoM. Paspa6oma
eueproc6eperaroqLlx TexHolorufi u cHlrx(eHr4e gHepro3arpar n HeSrxHofi orpaclvt
lflBJl]filorcs naxHefiruuurz 3aAaqaMH conpeueunofi HayKu, TaKzM o6pasovr,
I4ccJleAoBaHvrfl. pa6oru ycrpoficrn BBoAa cbrpbr rBJrflrorcr r{Meror BbrcoKyro
cTerreHb aKTyanbHocTI4.

Kanleor6ofiHue ycrpoficrea npuMenrlorcf, B pexrzszxarlr4oHHhrx u
a6cop6quoHHblx KoJIoHHax u celaparopax c rleJrbro cHr4xeHr{.rr KarreJrbHoro yHoca
xfl4AKocrll c rloroKoM ra3a. Ha rouupeccopHbrx craHrlv.sx [ona,qaHze KarreJrb
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)KITAKOCTI{ B r€B Cellapauul{ MoxeT [pI{BecTI{ K BbIXOAy H3 CTpOs KOMIIpeCcopHoro

o6opylon alvrfl.)urJrrl K BbrrraAeHlrro KoHAeHcaraB Marl{crpzulbHblx rpy6onpoBoAax.

B cBs3LI c .gTtIM Ha6nroAaercs TSHASHIII4g K yxecTor{eHu}o rpe6onanufi

coAepxaHulo rauelrnofi
npeArlpurTvTflx rpyrIIIbI

xftIAKOCTI4 B fa3ax cenapaql4l4, HanpUIMep'

IIAO <<farnpovt>>. B perTuQuraIIuoHHbIX

K

HA

kl

a6cop6qnoHHbrx KoJroHHax xauneor6ofinux [plrMeH.rrerc.fi Ant cHrIxeHZt rlorepb

lpoAyKTa, HaIIpI4Mep, IIOTepb aMtl:aa AJIf, aMLIHoBbIX a6cop6epon' V'Ixrrrsas

BbrrrrecKa3aHHoe, uccJIeAoBaHI4e vI paspa6oma essexruaHux xanleor6ofinrrx

ycrpofi crB tBJlterc.u aKTyaJIbHofi gaAa-{efi .

Cre4yer orMerr4Tb, rrTo aBTopoM [pI{MeHtrJILIcb coBpeMeHHbIe MeToAbI

r.rccJleAoBaHVIfl, TaKI4e KaK KOMIIbIOTepHoe MoAenupoBaHue' c [pLIMeHeHI4eM

rrrr4poKo pacrpocTpaHeHHoro anpo6rpoBaHHoro llporpaMMHoro o6ecne'IeHut

ANSYSCFX alg BbrrroJrHeHz.s cFD-aHaJrnsa.llpuruenxJrocb raKoe rlpofpaMMHoe

o6ecneueHrae, KaK llpolpaMMa UnisimDesign [nfl pacqeTa 3Hepro3aTpar B

ilpouecce perrnQuKarlvLy LI [pofpaMMa KoMnac-3D AIfl rtoJryrlelnkrfl, pacueT}roft

MoAenv reoMerplrz ycrpoftcrB BBoAa cblpbr I4 KarlJleor6ofisrx ycrpoftcrn.

2. CreneHb pa3pa6oran nocrrl TeMbI rlccJreAoB a*rsit

B HacTotlqee BpeMfl, IIpLI paspa6orrce sneproc6eperarcull{x vr

pecypcoc6eperaroqrrx rexHonorr{fi [pr{MeHI4reJIbHo K rlpoqeccaM peKrn$urcaquu

B KoJroHHax,qeJraerc{ ylop Ha raccJleAoBaHl4f, paspa6orKul KOHTaKTHbIX ycrpoficrn,

TaKLTX KaK TapeJrKtr Lr IFrACAAKLT, npr4 3TOM OCTaJIbHbIe TI{IIbI BHyTpeHHI4X

ycrpoficrB, B ToM rrllcJre ycrpoficrBa BBoAa cblpbt I,1 KarlJleot6oituurn, 3arlacrylo

ocTaloTct 6eg .UonxHoro BHTIMaHI{I co cTopoHbl IlccJle4onarenefi.

B Hacroflllee BpeMf B sapy6eNHofi JII'ITeparype ony6nuroBaHbl

lrCCJIe.qoB A.nvIfl, p€I3IutIHbIX ycrpofiCre BBOAa cblpb.l' C [p[MeHeHueM CFD-

a:naurl43a, oAHaKo cneAyeT oTMeTI{Tb oTcyTcTBLle o6ulero noAXoAa K pacqeTy I4

no46opy ycrpoficrB BBoAa cbrpbr, uo r<pafiuefi ruepe B ry6lllquofi Hayr:HoVI vr

TexHr.rqecKofi Jrrrreparype. Anropou [peAnplrHr4Maerc.[ [o[bITKa BbItIoJIHTITb

cpaBHr{TeJrbHbrfi alaJru3 pa3flr.rqHbrx ycrpoficrB BBoAa cblpbfl, Bblpa6orarb o6lqze

cpaBHtITeJIbHbIe Kp?lTepuLI oIIeHKLI, ycTaHoBI{Tb 3aBLICUMOcTI{ KOHcTpyKTI{BHbIX 14

reXHoJIoruqecKEX IlapaMerpoB Ha eSQegunHocTb pa6oru ycrpoficrn BBoAa

cbrpbt.

Hecvrorpr Ha rpe6oBaHnf, rrpour3BoAcrBa rlo cHLIx{eHI{rc ypoBHfl

KanJreygoca c ra3aMrr cenaparlr{Lr Ao 5 tur/u3, pe3yJlbramr o6o6qeHHbIX

uccJIeAoBauuit, TexHl4qecKrre peruenurfl. yr MeToALIKI{ rlpoBepKu KarIeJIbHofo yHoca

ne ony6ru4KoBaHbr B HafrHofi u rexHuqecKofi JIHTeparyPQ, v 3Ta 3aAaqa flBlrflerafl

aKTyaJIbHoft. B HacTof,II{ee BpeM.q IxHpoKo pacnpocTpaHeHbl qenrpo6exHble u
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cerqarbre KarrJreor6ofinrre ycrpoftcrn, a paccMarplaBaeMble B Avrcceprar\ur4

HacaAoqHbre ranleor6ofinrre ycrpoficrna tBJltlorct ,{ocraroqHo HoBbIM n

lepcrreKTr{BHblM TI{rIoM xanleor6ofi Hrrx ycrpofi crn.

3. 3Haquuocrn AJII HayKrr

rrccJreAoB aunfi, rroryrleH H blx aBTopoM.

pe3yJrbTaroB ArrccepTaIII{oHHblx

1. Anroporvr rpeAJroxeHbr Kpr{Tepukr oTIeHKLI pa6oru ycrpoficrn BBoAa

cbrpbr: Kpurepvu Bbrcorbr celaparlr{osnofi 3oHbI I4 Bblcorbl 3oHbI pacnpeAelrenvrfl'

rrapoBoro noroKa. llpe4loxeHHbre KpLITepIILI rIo3BoJI.lIor oUeHI4Barb

e$Ser<runHocrb pa6oru ruo6oro ycrpoficrBa BBoAa cblpbf, c AByx rorleK 3peHl4fl: c

rorrKtr 3peHlrfl s$QemzBHocrr4 ceraparlur,r (uerr,r BbIIrIe eQ$errunHocrb cenaparlLIl4

ycrpoficrBa BBoAa cbrpbr, TeM Mexbure rpe6yercf Bblcora 3oHbI BBo,4a chlpb.r I4,

TaKr{M o6pasovt, HLIxe Bblcora aluapara B qenou), u c roqKu 3peH}IrI

pacnpeAeJreHlrr rroroKa napa HaA soHofi BBoAa cblpbfl (pannorvrepHocrb

pacnpeAe rreHr4s. [apoB 3HarrrareJrbHo BJILI.TIeT Ha s$$ercrr,rnHocrb pa6orrr

HacaAoqHbrx KoHTaKTHbrx ycrpoficrn peruuQnraIII4oHHbIX xonoHH). Taxuvt

o6pasou, c [pLrMeHeHr{eM AaHHbIX KpIlTepI{eB rloflBJlterc.s Bo3Mo)KHocrb

o[peAeJrr{6 o6rqllfi rroAXoA K or{eHKe eSQexrunHocrl{ pa6oru yctpoftcrB BBoAa

cbrpbr B rIeJIoM, qro BaxtHo c HafrHofi ro'Ixu 3peHl{fl.

2. '{nx 
pa:nLIqHbIX KoHcrpyKqufi ycrpoficrs BBoAa cblpbt or6ofiHoro u

JronacrHoro rr4rra MeroAoM CFD-uoAeJII{poBaHLT.a: onpe4el€u AlaarlztsoH

oQQerrunHoro rrpuMeHeHr4.rr, olpeAeJreHo Blrr4flHr4e Aonu orroHa cblpb{ Ha

Kpr4Tepuu ux pa6oru. Hayvuyro 3HaquMocrb cocraBJl-fler [pHMeHeHI{e eAI{Horo

rroAxoAa K orIeHKe pa6oru ycrpoficrB BBoAa cblpb.l p€t^:rl{qHofi roucrpyKllurI I4

p€BMepoB, a raKxre AJI' cflyr{aeB c p€r3HbrM coorHoIueHLIeM naponofi u xu,4rofi Sas

B NO.IABACMOM TIOTOKE.

3. Ans JrorracrHbrx ycrpoficrn BBoAa cblpbs rtortyqeHbl 3aBHcLIMocrI4

Kplrrepnq Bbrcorbr celaparl[onnofi 3oHbI or KoHcrpyKTI4BHbIX [apaMerpoB npI'I

pa3fluqHbrx Kpurrepr{flx Be6epa. Anroporvr pa:pa6oraHu sMnupvqecK}Ie

ypaBHeHrarr, rro3BoJrrroulue orleHlrrb e$SemnnHocrb cenapar]lavr pil3[I{qHbIX

JrorracrHbrx ycrpoficrn BBoAa cbrpbr B 3aB?IcLIMocrI4 or ux pa3MepoB vr or

cKopocrlr noAaqu cbrpb.rr u ero SusuvecrlEx csoficrs. llpz 3ToM ypaBHeHvrr'

rrpoBepeHbr 1.nfl pa3rurrHbrx cocraBoB cblpb.l perrz$uraquoHHblx KoJIoHH'

npr4MeHteMbIX Ha pa3nI4rIHbIX yCTaHOBKaX.

4. [ttx oAHocryrleHqarblx HacaAorIHbIx xanleor6ofiHux ycrpor4crB

rrporr4BororrHoro Lr [epeKpecrHoroqHoro rI4rIoB (rcoHQzryparJus. (oAHa norrocu)

MeroAoM MareMarlrqe cKoro ra Q usu.recKoro MoAe JIlIpo Banr4fl. orlpeAeneH A?IarIa3oH

e$SeruanHofi pa6oru ilpv pa3rr4rrHblx yAeiIbHbIX Hal-py3Kax. flotvtltvto



orrpeAeJreHkrfl. p;zrarra3oHa pa6orbr KarrJleor6ofinrx ycrpoficrB cneAyer orMerl{Tb

xopolllyrc cxoAlrMocTb pe3ynbTaToB, [oJrr{eHHbIX Ha SKCnepVMeHTiLJIbHOM CTeH,{e

kI noJD IeHHIIX B XOA€ KOMIIbIOT9pHOTO MOAenI/tpOBAHkIfl, C f{eToM srrCOrOft

cJroxnocrn KoHcrpyKrlvrr4 Hacaqrra (roQpI4poBaHHbIe [poceqHo-BblTsxHble JII{crbI,

cerKu, o6reAuHeHHbIe s e.quHsrfi 6nor).

4. 3na.ruruocrb AJrfl rIporIBBoAcrBa pe3yJrbraroB ArIccepraIIrIoHHbIx

rrccJreAoB znnit, [oryrreHHblx aBTopoM.

1. Anropou cSopMyJIIIpoBaHbI KoHKperHbIe peKoMeHAaI\I4vI uo nu6opy

Tr4noB ycrpoficrB BBoAa chrpbs B 3aBvrcuMocrl{ or cKopocrLI noAaqu cblpbfl' ero

Qn:uuecrux cnofictn, cooTHolxenus. uaponoft vr xzArofi Qas, Ha ocHoBe

nolyrreHHbrx Ar4arra3oHo B s Q $ e rrranHofi pa6 orrr.

2. Paspa6oraHu HoBbIe KoHcTpyKIIuLI yctpoftcrn BBoAa cblpbt,

3arrlr4rrleHHbre rrareHTaMr4 (1 uareur Ha uso6pereHne kr 1 narenr Ha [one3l{yn

uo4enr).
3. flpe4noxeHbl peKoMeHAaIJuvI no nu6opy r<oHSnrypa\uu HacaAorlHoro

rcanleor6ofinura Ha ocHoBaHlrlr uaponofi Halpy3KI,I, HZ ocHoBe noryqeHHblx

Ar4ana3oHoB e$SexrranHofi pa6orrr. Ha ocHoBe LlccJleAoBarruir, pa:pa6oraua

rpofpaMMa Arrfl nog6opa HacaAoqHbrx KarrJreor6ofiuux ycrpoficrB, 3alqzulenHat

CsrAererbcrBoM o rocyAapcrneHnofi perl{crpaqruI rpolpaMMbl am 3BM.

4. llonyreH aKr BHeApeHI,Is rIccJIeAyeMbIX rauleor6ofiurx ycrpoficrB Ha

AByx rur o cerap aropax ( c enap aro p C2 KoMnp eccopH oft cr anrluv Eru-llypoBcKoro

Mecropo)r(AeHur, ceraparop fC-1/1 Aoxutusofi HacocHofi cranr\uu J\s2

fpaftnepcKoro Mecropox4eHux) AO <fa:npovrHe$t-Hox6prcrHe$reras>>, a

Tarcr{e Ha ocHoBe LrccJreAoBanuit pazpa6otana Mero4r,rra olpeAeneHlafl

KarreJrbHofo yHoca xr{AKocrr.r c fa3oM cenaparlnn M Y05-01-2019, rIpIIMeH-f,eMat

s OOO <<LfuIJWIHf <<|leron>>.

5. KonrcperHbre peKoMeHAarlun rro ncrloJrb3oBanulo pe3yJrbraroB Ir

BbrBoAoB AHCCepTaUUU

Pa:pa6oraHHble ycrpoficrna BBoAa cblpbt MoryT 6rrrr [pLIMeHeHbI B

cerapaTopax vr perru$uxaquoHHblx KoJIoHHax Ha npeAnpl'lrlrvrsx

neQrenepepa6orr<u: IIAO HK <<PocHeQm>> - 3aBoAbI YHII3; Honoftl,

VSaHe$rexLIM; IIAO <fa^:upou He$m> - Moct<oecrnfi kI Oucr<ufi

neQrenepepa6amrnarou{ufi 3aBoAbr; Ha HeQrexI{MLIqecKI4x npeAnpvrflTuflx: IIAO

<V$aoprclrHre3), |IAO dlyKolzJl-llepuneQreoprc]IHre3), IIAO (nyKOfiJI-

HuNeropo4neQreoprcllHTe3)).



Paspa6oraHHbre rauneor6ofisrre ycrpoficrBa IIpI{MeHtIoTCf,, COIJIaCHO aKTy

BHeApeHr4 fl, Ha ceraparopax AO <fasnpovffre@$-Hor6prcxHesreras>>, I{ MOfyT

l]puMeH.rrrbc.s Ha noAo6nux arr[aparax rpynrlbl rcOunannfi <<POCHesrs>> vt

(JTYKOI,IJb.

Taxxe pe3yJIbTaTbI I4ccJleAoBannit MoryT npl{MentTbcfl npkl

TTpOSKTIIpOBaHI{u KOJIOHH II CelapaTopoB npOeKTHbIMll IIHCTI{TyTaMLT' TaKLIMLI' KaK

ooo (EarururilpoHeorexr4M), ooo <<wflfuI Hf <<lleroH>>.

6. Ily6"rrunaWIHroTpaxarculueocHoBHoecoAeplKaHIIeAIIccepTaUnu
ConcrareJlb [MeeT 18 pa6Or IIo TeMe AuccepTaunvl' lI3 HIIX J cTaTbLI

ony6nl{KoBauo B BeAyIquX pelleH3rlpyeMblx HafrHbIX XypHaIIax' onpeAeJIeHHbIX

BucUefi aTTecTaIIVoHHofi KoMlaccuefi (ug HLIX 2 cTarbl{ B xypHaJle'

LrHAeKcI4pyeMoM B MelrAyHapoAHofi 6ase ScoPus), 1 yre6noe noco6Lle o6uILIM

o6renaou 93 crp., 11 pa6or ory6Jrr{KoBaHo B MarepuaJrax pa3rurrHblx HayrrHbIX

KoHOepeHIIvriI, tIoJIfIeHo 2 nareHra PO H 1 CnuAereJIbcTBo o perlIcTpal;l1v

rporpaMMbr AJI{ 3BM.

llpu paccMorpeuvrvr

3AMETIAHUft:

1. Y.{urrIBa.lt, r{To Ha

[oBepXHocTHoe HaTtxteHl4e XI{AKofi Qasrr, Ho u crya TgxecTll' 6rtlo 6u

r{HrepeoHo I4ccJIeAoBaTb BIIruflHI4e ua s$Seru4BHocTb ycTpoficTB BBoAa cblpb-x,

HanplrMep, 3HarreHu.fl Kprrrepr4rr (DpyAu, rrt60 KaKoro-HLr6yAb rIpoI{3BoAHoro

Kp?rTepr{f, yt[lTbrBaroulefo BJrufl]clvre KaK noBepxHocTHofo HaTflKeHVrfl, TaK Vr cr4lrbr

T'XECT?I.

2. B ra6nLTue 4.2 [pr{BeAeHbr pacrreTHble AaHHbIe UCOJIeAOBAH'.Ifl'

rrepeKpecTHoToqHoro KalJleoT$ofinoro ycTpgficTBa' I43 KoTopofi BI{AHS' tITo

coAepxaHge BoAbr Ha BXoAe B Karuleor6ofinur u3MeHf,Jlocb. flpx cpaBHeHI4t

pa6orbr rauneor6ofinzra rlpla pa3Hbrx cKopocrf,x [oAarIkI cblpbt cneAoBaJlo

noAAepxr.rBaTb oAur HaKoByro KoHrleHTparlurc )KllAKOfi s aSrr.

7. 3arcmorlenl{e

,{rac cepraq vrfl. flB;rflercr 3 aKoHqeHHofi HayqHo-Knalu$nxaqu oHHoft pa6 orofi .

OcnosHsre pe3yJrbrarbr raccJreAoBaHuir AocraroqHo [oJIHo rIpeAcraBJIeHbI B

ny6luxaquflx B BeAylqrx peIIeH3?IpyeMbIX XypHaJIax, BXoA-luInX B [epeqeHb

BAK, 6asy Scopus, a rarcKe Ha MeXAyHapOAHbIX u Bcepoccl4llcKux Har{Ho-

TCXHI{I{ECTNX TCOHQEPEHIII4.'IX.

Aeropesepar IIo coAepxaHnro cooTBeTCTByeT AI{CCepTaIJLIU U OTpaxaer

AvrcceprarJvru MaHHaHoea T.VI. BbItBJIeH Psa

ilpoqecc ceilapallllll oKa3blBaer BJII4'HHe He TOJIbKO

ocHoBHbIe IOJIO]I{eHVfl, VI BbIBOAbI, BbIHOCUMbIe Ha 3aIIIllTy.
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flo yponuro aKTyaJrbHocrr{, Aocrrrrr{yrofi qelu u peIxeHHbIX 3aAaq, nayrHofi

ycrpoficmax BBoAa cblpb.a, ranleor6ofiHux ycTpoLlcTBax

HoBlr3Hbr, TeoperLrrrecrofi kr npaKTlrqecrofi IIeHHocrI{, aupo6aquu 14 ny6rulraqufi,

KOMTTbIOTepHO|O MOAeJII.IpO BAIl]Ing. CJIOXHbIX |I.IApOAHHaMLIqeCKLIX rpoqeccoB

KOJIOHHbIX

B

u

cenap arluoHHbrx arraparoe p a6ora ManHaHo sa T .VL coorBercrByer rp e6 onanuxu

n.9 <<flofloxenu-s o rIpHcyXAe:rtvru ylreHblx creneneft>>, yTBepXAeHHoe

rocraHoBJreHkreM llpaenrenbcrBa Poccuficxofi @e4epa:qlzrvr o'r 24 ceHrr6px 2013 r.

l\b 842 (n peA. llocranonrreHvrn llpanurelrcrea P(D or 2I.04.2016 Ns 335),

rrpeA6rBJr.f,eMbrM K Aucceprarlr4rM Ha concKaHlIe yreHofi crerleHu Kar'I.u4ura

HayK. Cozcrarelr 3acJryx{LrBaer rrpllcyxAenurfl. yvenofi creneHz KaHAuAara

TexHr/rrrecKlrx HayK rro cnequanbHocrrl 2.6.13. <Ilpoqeccrt u alr[aparbl

xnMuqecKLIX TexHonornft>>.

,{oxnaA coucKarel.s 6sUI 3acnyllraH u o6cyN4eH Ha 3aceAaHl{n raSe4pu

rpoqeccoB vr arraparoB (De4epanrHoro rocyAapcrBeHHoro 6rcAxetHoro

o6pasonareJrbHoro frpe)rqeHur Bbrcruero o6pa:oBaHlat <<CaHxr-llerep6yprcxuiL

rocyAapcrnennrrfi TexHoJroriaqecruft LlHcrllryr (rexHnuecrcuit yHuBepcHrer)>,

nporoKoJr J\b 2 or <<05>> oxrx6pr 2023 r.

3ar. raSeApofi rpoqeccoB I4 anraparoB

AoKrop rexHuqecKux HayK (05.17.08 -
<<llpoqeccbl lI a[[aparbl xr{MI{rIecKLIX

rexHoJror,frrr), up oS e cc op @nncror Orer Muxafrrosu'{

Aapec: 19001 3, r. Canrr-Ilerep6ypr,
Mocroncruft upocnerr, a.24-26149 nprr. A
Tene(fon: +7 812 494-92-03

E-mail : offi ce@technolo g.edu.ru

Be6-cafir: https ://technolog.qdu.ru/

lloAuucr @rzcroxa O.M. 3aBeprrc
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