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oT3 brB B EAyrqEr4 OP f Arilr3 ArIryr

ycrpoftcre oKur3brBaer cyrqecrBeHHoe Bnrufllrtvre

HacaAoqHbrx sKcTpaKrlr4oHHbrx anlapaToB B rlenoM.

3$Ser<rzBHocrb pa6oru pacnpeAeJlI4TeJrbHbrx rr repepacrpeAeJrr{TeJrbHbrx

Ha e$SerrzaHocrb pa6our
PannouepHoe pacnpeAeneHze

crIJIoIIrHoir u Aucnepcnofi Qas cuoco6crByer nau6olee [onHoMy pacKpbrrlrro
uexQasHofi uonepxHocrll BHyrpI{ HacaAoqHoro cJlo.f,, a raKx{e MprHr4MLr3arlkrar

3acTolrHbrx 3oH B 9KCTpaKIIT4OHHOM arrlapaTe, rrTo

npoqecc uaccoo6vreHa. Or roro, HacKoJrbKo eQQerruuro pa6oraer

6naronpurrHo BJrrrrer Ha

Ha AlrcceprarlLroHHyro pa6ory My.n.na6aena Kaprn.nq AsaMaroBrrra rro reMe

<<Oco6enHocrrr rrrApoA rrHaM rrnrr pac[peAcJrrrreJrbH brx ycrpofi crn n
HacaAorIHbIx 3KCTpaKIII{OHHbIX aIIIIapaTax>>, BbrrroJrHeHHyro Ha coLrcKaHlre

yrenofi crelreHkI KaHALIAaTa rexHllqecKlrx HayK no cleqzaJrbHocrl{

2.6.13. - <dlpoqeccbr tr anraparbr xlrMr.rqecKrrx rexHolorufi>>

Ha orsrrn npeAcraBJreHa caMa AlrcceprarllroHH€rfl pa6ora, BbrnoJrHeHnafl Ha

204 crpayuqax MaIuLIHoIrI4cHoro reKcra, u ee aBTopeSepar ua24 crpaHlrrlax.

Crpyrrypa Lr3Jro)KeHLrrr Marepuula s o6ezx pa6orax rpaArlrlr.roHHa AJUr

TexHI{qecKrIX HafrHbIX Al{ccepraqrafi. !,5x aucceprarlua gro BBeAeHr.re, 4 rrasrr
ocHoBHoro reKcra, 3aKJIIoqeHI4e, crrucoK Jrrrreparypbr Lr rrpuno]KeHLr.f,. O6e pa6oru
HAIIUCAHbI TEXHUqECKI4 n cTvtJIucTv[IecKLI fpaMoTHo, TeKcToBa.f, llacTb

c6 atatcupo B aHa c p[cyHKarvru, rp aQ vrKaun, ra6nuqauz z $ opl,ryl arrau.

1,. AnryaJrbHocrb reMbr BbrrroJrHennofi pa6oru

[uccepraqut Mylna6aena KaNannf, AsaNraronu.ra [ocB.rruleHa

LIccJIeAoBaHLIT ruApoAI,IHaMI{Kr4 BrryrpeHHlrx ycrpoficrn HacaAoqHbrx

eKcrpaKlluoHHbrx KoJIoHH - paclpeAerurerefi 4zcuepcnofi Qa"ru u
repepacrpeAener{releft xerAKocrr4.

3KcrpaKlluonlrafl, KoJroHHa, 3aBucrrr rpe6yevuft pacxoA pacrBopr{TeJrr Arrfl.



rrTo HarrprMyro

pefeHepaqrru

AOCTLT )KeH vrfl Tpe6yeMofi cTerreHrr Lr3BJreqeH ur vr rp elyeMof o KarrecTBa [poAyKroB,
onpeAenreT ypoBeHb gHepfeTwrecKlrx 3aTpaT, Heo6xoALrMbrx

pacrBopureJrr. llocronrry pa:pa6oma eHepfo-
pecypcoc6eperaroqzx rexnonorzfi B ne$rxHofi [poMbrrlneHHocrLT flBurflercfl

o4ttofr u3 KlIoqeBbIX 3aAaq coBpe eHnofi HayKLt, LrccJreAoBaHue pa6oru
pacnpeAeJrLrTeJrbHbrx u IIepepacnpeAenLrTeJrbHbrx ycrpo14crB B HaCaAOqHbrX
gKcrpaKIII{oHHbrx a[[aparax o6ra4aror srrcoKofi crerreHbro aKTy€LJrbHocrr{.

B cnoefi pa6ore aKIIeHTupyer BHLTMaHVe Ha npr4MeHeHLru coBpeMeHHbrx

MeroAoB KoMrIbK)TepHofo MoAenkrpoBaHvrs. npoqeccoB Lr anlaparoB, qro Ha

ceroAHrlr[nufi 4enr raK)Ke flBJrflercfl, aKTy€urbHbrM HarrpaBJreHLreM LrccneAoBaHkrfl..

B 'IacrHocrlI LtcloJIb3oBaHbI TaKr4e MorrlHbre cpeAcrBa CFD-vro4enr4poBaHtrfl KaK
ANSYS FLUENT vr ANSYS CFX, Ann paspa6orrz rpexMepHhrx uo4enefi
BHyrp eHHLrx ycrpoft cre zcrroJrb3 onan CAD-rraKer S OLIDWORKS .

2. Cr eteHb pa3pa6orannocrr{ TeMbr rrccJreAoB arrlafl

AHanzs [pr,rBeAeHHoro n pa6ore cllrcKa Jrr{Teparypbr rroKa3alr, rrro cpe1tr
t67 ucroqHLIKoB 6onee 100 serslorcr coBpeMeHHbrMLr (ouy6nzroBaHHhrMLr 3a

locnenHr{e 20

NOCB'IIIEHHbIE

rrprrMeHeHrreM

ner), kTMeercr L6 ccbrJroK Ha crarbu sapy6exurx yqeHbrx,

LrccJreAoBaHr4ro npoqeccoB pacflpeAerreHvrfl, B ToM

cpeAcrB CFD-rr,rolenlrpoBaHras. Eoree 30 rrcrorrHrrKoB

6omruzncrBo Lt3 Koropbrx rBJrrrorc.fi sapy6exnbrMLr.

AHanus nnreparypHblx LIcroqHr4KoB rroKa3arr, qro \pu HaJru.q{Lru

pa3nLIqHbIX 9KCTIepLIMeHT€UIbHbrX MeTOAOB OnpeAeneHr4r paBHoMepHocrkr
paclpeAeIreHvIs, KaK X0IAKOCTLI, TaK r,r ra3a, npaKTkrqecKlr orcyTcrByror rroAxoAbr K
KoJlnqecrseHHofi oIIeHKe paBHoMepHocrr4 paclpeAeJreHkrr noroKoB B annapare
MeTOAaMT{ KOMrrbrOTepHOrO MoAeJrr{poBaHrrr.

flpn paepa6orre oHepro- u pecypcoc6eperaroqux rexnolorzfi
eKcTpaKTopax[poqeccax xkIAKocrHoI4 sKcrpaKIIrM B lpaBr.rrarlr4oHHbrx

Hacrorrqee BpeMr ocHoBHoe BHUMaHr4e COCpeAOTOqeHO Ha paepa6orrce

B

B

eQ(ferrznHblx KoHTaKTHIIX ycrpoficrB, TaKLrx KaK TapeJrKU vr HacaAKLr, rrplr groM
I4ccJleAoBaHkrfl, BHyrpeHHux paclpeAeJrr,rreJrbHbrx ycrpoficrn, TaKr4x KaK

pacrpeAeJIrITeJILI AuclepcHofi Qasu 14 IrepepacnpeAenureJrr{ )KLrAKocrLr 3aqacryro

a6cop6quoHHbrx

znQopvraquro o rpllHrlurax CFD-rvroAenupoBaHzf, rvtroro$asnrrx

ocrarorcf, 6es 4olxHoro BHr{MaHI{rr CO CTOpOHbT rltccJle.{osarerefi.

PEKOMEHAA\UilT IIO UPOEKTLIPOBAHKIIO V fI{APOAI,IHAMLTIIECKLTX

orHoclrrcfl K paclpeAeJrr4TeJrbHbrM ycrpoficrnana Anfl cxpy66epon,
v. perruQzraqr4oHHbrx KoJroHH, rAe uponcxoAr{T

)KI4AKOCTI4 C TTOTOKOM fa3a VnV napa; Anfl cLrcreM (oKIIAKOCTb-

Eomruas qacrb

xapaKTeprrcT14K

qI4CJIe C

coAepxar
reveuzfi,

Anfl
u

83AT4 MO,IIELICTBLIC



)KZAKOCTb)) rzApoAuHaMnKa

HE.ITOCTATOqHO.

J

pacIIpeAeJrLrTeJrbHhrx ycTpoficTB Lrc) reHa

B coorBercrBun c grrlM aBTopoM qerKo rrocraBJreHbr 3aila-gl7r

rlccneAoBaHvIss BKnrcqaloulue paspa6orrcy MeroAoB orIeHKr4 paBHoMepHocrr4
pacupeAereHvrfl Qas " 

KoJIoHHbIx alnaparax, aHaJrkrs pa6oru paclpeAeJrr4TeJrbHbrx
u lepepaclpeAenl{TeJlbHblx ycrpoftcrB nprIMeHI{TeJrbHo K cr4creMaM (orkrAKocTb-

xl4AKocrb)>, a raK)I(e paspa6orKy KoHcrpyKTkrBHbrx pelreHr{fi no pacupeAenuremM
4ucnepcnofi Qasu v [epepaclpeAeJllrrenf,M xrrAKocrr{ B HacaAoqHhrx
sKCrpaKropax.

3. 3na.ruuocrr AJrfl HayKrr
[ccJreAoB anuit, [oryrreHHbrx aBTopoM.

l. Anroporrr [peAno)KeHbl pacqerHbre rroK€BareJrLr Anfl KoJrr4rrecrsenHofi
orIeHKz paBHoMepHocrtr pacupeAereHLrfl culorunofi v 4zcuepcHoft Qar B

eKcrpaKIIkIoHHbIX aruraparax, Ha ocHoBe Koropbrx paspa6oraHa MeroAuKa orIeHKLr
paBHoMepHocTz paclpeAenelJu': Qar pacnpeAeJruTeJrbHbrx u
[epepacnpeAeJlkIreJlbHblx ycrpoftctnax. llpe4loxeHHaf, MeroAr4Ka uo3BoJrrer
[poBecrl4 cpaBH]ITeJIbHyIo oIIeHKy eQQerrznHocrr4 pa6oru paclpeAennreJrbHbrx
ycrpol4crB paslIE ilrof KoHcrpyKIII4Ii (vena Bbrrue 3HarreHr4.f, Synrqufi
e0QerrunHocrr4 pacrpeAenenufl, crrrroruHoir. u gucnepcnofi Qas o(U) z <D(rp) u
qeM HLIx(e I4HTeHcI4BHocrb o6parHoro nepeMernuBaHvrfl crrJrorrrHofi Sa:u Isrvr, ToM
oQ0errnnHee pa6oraer pacnpeAeJrLrreJrbHoe ycrpoficrno). Tarzu o6pasou, c
TIPT4MEHEHLIEM AAHHOTI METOAZKKT IIO.f,BJI'ETC' BO3MOI(HOCTb

KOHCTPYKTLIBHbIX PCUrErrUft TIO BHYTPEHHI4M PACIPEAEJILTTCJIbHbIX

Ar.s o6ecleqeH[rl MaKcnM€ulrnofi eQsercrznHocrtr paclpeAe IreHr4fl cunorunofi z
ALIclepcHofi Sa:u B gKcrpaKIII4oHHoM a[rapare rrpLr 3aAaHHbrx ycnoBLrflx.

pacnpeAelreEkrfl AkIcrepcHofi Sasrr n rpy6uaroM pacrpeAenLrreJre Mox{er 6rpr
yBerlrqeHa nyreM KparKoBpeMeHHoro [epexoAa B p€BBLrrrrfi crpyfinrrfi
nocJreAyroulr4M Bo3Bparorvr n pa60uzfi peNzrrl. Bropofi nyurr uayilrofi
UMEET IIEHHOCTb BBLIAY TO|O, qTO METOAAMV CFD-AHAJrU:A O6OCHOBAHA

2. floxasaHo, qro Anfl cvcreM ((xtlrAKocrb-)KrrAKocrb) sQserrnnHocrb

pexzM c
HOBZ3HbI

IIpvqr4Ha
HeAocraroqHoro pacllpeAerelJvs' Al{clepcHofi Qaarr n rpy6.raroM pacupeAeJrr4TeJre
npu HII3KI{X cKopocrf,x 4Iacuepcnofi Qasu, BhBBaHHa{ Halr4qveM
HeEBITecHeHHoro o6reua crIJIoIuHofi Saru s 6oronrrx rpy6rax. AnropoM rarcKe
6rrnu onpeAeneHbr ycJroBtrfl, [p]r KoTopbrx BO3MOX(HO yBeILrqeHLIe

p$yJrbTaToB ArrccepTarlrroHHbrx

orrTkr MLr3arll4kr

ycrpoficrnau

e0QerrunHocrLl paclpeAeJIeHLIrI ArrcnepcHoft Qasrr 3a cqer KparKoBpeMeHHoro



nepexoAa B p€l3BLrrblfi crpyfinufi pexuM c rlocJreAyroullrM Bo3Bparorrr n pa6ounfi
pexr4M.

3. flolyreHbl 3aBl4cl{Mocrtl rloKa3arenefi stfQeKrkTBHocrlr pacrpeAeneHu.rr

culorunoft n 4zcuepcnofi Qas or KoHcrpyKTLrBHbrx [apaMerpoB
nepepacnpeAenllrenbHblx TapeJIoK upu QurclrpoBaHHhrx xrrAKocrHbrx Halpy3Kax
B sKcrpaKIII4oHHoM arl[apare. Tperzfi IyHKT uayunofi HoBrBHbr r,rMeer oco6ufi
I4HTepec, [ocKoJIbKy aBTop npu rloMorrlu MeroAos CFD-aHurJrrrca u [peAJroxennofi
MeTOALIKLI OIIeHKU paBHOMepHOCTZ paClpeAeJreHn r rroToKoB npoBeJr aHarrLr3

Blrvrfllavrfl p€BnuqHbIX BapnaHToB KoHcrpyrqzfi [epepacnpeAeJrkrreJrbHbrx rapenoK
Ha s00errunHocrb pacrpeAelreHvrfl, curorunofi u 4zcuepurofi Sasu.
B Allccepraqzonnofi pa6ore Mynna6aeBbrM K.A. o6ocnosaH oKcrpeManrHrrfi
xapaKTep rron) IeHHrIX 3aBl4cuuocrefi Qynrqzu sQQerrzBHocrr4 pacrpeAerreHnfl
crIJIoInHofi Qasu @(U) or B3arIMHoro pacrroJro)KeHlrf, coceAHlrx uarpy6rcoB AJrt
rlpoxoAa crlJlolrrHofi Qasrr, a raKxe or xonQzryparlnrE rrrJrrrrKtr HaA rrarpy6xauu.

1. Brr4anu peKoMeHAarJLru no npoeKTr4poBaHrlro rpy6varrx
pacnpeAelurelefi 4ucuepcnofi Qasrr n HacaAoqHbrx gKcrpaKTopax, a krMeHHo

orlpeAeneHo tpe6yervroe coorHolueHlle rrJrorrlaAr{ IlonepeqHoro ceqeHr4rr Bcex

orBepcrllfi s 6orconofi rpy6rce 14 uJIoIqaAV rrouepeqHoro ceqeHLrf, 6oKosofi rpy6ru,
npu Koropou o6ecleqrlBaerct paBHoMepHocrb pacrlpeAeJrenufl rroroKa Ha ypoBHe

He Hr4x(e 90 %.

2. Oupe4eneHrr Alrarra3oHbr Lr3MeHeHLrr Harpy3oK B rpy0qarhrx
pacnpeAeJrr{reJrrx 4ncnepurofi sasu, Qynr<qzoHtrpyrculr4x B czcreMax
(oQlAKocrb-xkIAKocrb), rplr pa3nuqHoM coorHorueHLrkr ceqeHkrr 6orcosofi rpy6rcz
vr ceIIeIJnfl Bcex oTBepcTLrv.

3. . Brr4anrr peKoMeHAarlLru rro KoHcrpyupoBaHr{ro
[epepacnpeAeJII4TeJIbHbIX TapenoK B HacaAoqHbrx gKcrpaKTopax. Perouen4ar\uu
BKJIIoqaIor s ce6s raKl{e [apaMerpbl KoHcrpyKrlr{kr, KaK pacloJro)KeHr.re uarpy6roa
orHocLITeJIbHo Apyr Apyra v vx KonkrqecrBa, B3aLrMHoe pac[oJro]r(eHr4e ornepcrzfi
14 uarpy6ron, ron$urypa\Lrr rrrrrf,rroK HaA uarpy6rarrau. Ha ocHoBe
peKoMeHAa\uit paspa6orana rporpaMMa AJrs uo46opa pacnpeAeJrlrreJrbHbx
ycrpoficrB AJIf, HacaAoqHbrx gKcrpaKIILroHHbrx KoJroHH.I4ueercs cBLrAerenbcrBo o
rocyAapcrseHHofi perlrcrparluv rp oqp aMMbr ans 3BM.

4. P azpa6oraHbr KoHcrpyK :quu rpy 6rraroro pac[peAe Jrur errfl, 4zcnepcHofi

rrpo[3BoAcTBa pe3yJrbTaTo B Ar{ccepTa rlrroHHbrx
aBTOpOM.

4. 3Ha.rnvrocrb AJrfl

rr ccJr eAo B anuit, tr oryrr e H H brx

Qasu u [epepaclpeAenzreJlt )KnAKocrr.r, [peAH€t3HarreHHbre rJraBHbrna o6pa:ou



)

Anfl llctroJrb3oBaHufl. B npoqeccax B3alrMoAeitcrsus. B clrcreMax (()KLIAKocrb-

)KtrAKocrb). llpe4noxeHHbre KoHcrpyKrlkrlr pacrpeAeJrlrreJrbHbrx ycrpoficrn

3arqrqeHbr [areHTarrru P@ (1 uareur na uso6pereHlre z 1 uareHT Ha rrone3rryro

rvro4em).

5 . floryreH aKr BHeApeHLr fl. uccne4yeMbrx pacrpeAeJrrrreJrbHbrx ycrpofi crn
B AByx HacaAoqHbrx gKcrpaKrlLroHHbrx KoJroHHax (ronoHHa aMLrHoeofi oqucrKlr

CyT K-6, ronoHHa rrlenoqHofi AeMepKanraHu3ar\uvr Cyf K-8) 6noKa rronfrenufl,

c)KrDr(eHHbrx yrJreBoAopoAHbrx ra3oB ycraHoBKLI SIOy-ABT-2,5(D
AO <HosoruaxrlrHcrufi 3aBo.4 ne SreupoAyKroB) .

5. KonrcperHbre peKoMeHAaIIrr ro ncrroJrb3oBaHrrro pe3yJrbraroB r{

BbrBoAoB Arrcceprarlrru

Paspa6oraHHbre KoHcrpyKrluv pacnpeAeJrLrre[f, 4zcnepcnofi Qasu Lr

lepepacupeAeJrLrrenr xlrAKocrlr MoryT 6urr uprrMeHeHbr B gKcrpaKrllroHHbrx

KoJroHHax Ha npeArrpkrrrkrflx neQreuepepa6orrz: IIAO <fa:npona neQrr>
Mocroscxufi HfI3, Oucrufi HlI3; IIAO HK <<PoureQrr> - 3aBoAbr Honofin,

Y(faneSrexr.rM, Kyfi6uruencrcufi HfI3, AHrapcxaa HeQrexzrvrvv'ecKafl. KoMrraHr{.f,,

IIAO <CnanneQru--flHOC; HA neQrexuuuqecKr{x npeArrpvrrlrf,x:)
IIAO <YQaoprcLrHre3), IIAO ( JIyKOI4JI-llepun e Sre oprc 14 Hre3 > ;

npeArrpkrrrvrflx rasorepepa6orrz: Acrpaxancxvrit fll3, Open6yprcrzfi fll3,
Ypenroficrnfi 3|IKT, Arraypcr<ufi ffl3.

Pesymrarrr Ar4cceprarllroHHoro uccneAoBanvrs, MoryT nplrMeHrrbcr rrplr

UpOeKTkIpOBaHLIU 9KCTpaKIII/IOHHbIX KOJIOHH TaKvTMvI UpOOKTHbIMI{ LIHCTI{TyTaMZ,

rar OOO <<Iilrlff.Hf <<llerom>, OOO <<Eaurruupone0rexzm>.

6. Ily6"rr u rca qtl rr r orp alna ro u1 rr e o cH o B H o e coAe p?Ka H r{ e A r{ ccepra rI ll u

Mynna6aeBblM K.A. ouy6rnroBaHo 22 pa6orbr rro reMe A]rcceprarlvrvrs vr3

nux 5 crarefi ouy6nuroBaHo B BeAyrrlr{x perleH3upyeMbrx HayrrHbrx x(ypH€urax,

onpeAeJreHHbrx BAK ("g HLrx 2 crarbr{ B )KypHarre, r,rHAeKcupyeMoM B

MexAyHapoAnofi 6ase Scopus), I yre6noe noco6ze, 11 pa6or ony6nzroBaHo B

Mareplralrax pa3rlrqHbrx HafrHbrx-TexHkrqecKlrx roHQepenqzfi,
2, rrarerara PO (1 Ha zeo6perenue kr I ua none3Hyro ruo4elr),
3 cnu4ereJrbcrBa o perr{crparJLru rporpaMM 4u 3BM.

flpu paccMorpeHkru Ancceprarlrrlr Myrna6aena KaMzr.a AgaMaroez.ra

I4MercTCt BOrrpOCbI rI 3aMerraHrrfl :

IIonyreHo

a TarcKe
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1. rlerr,r o6rscnserc.s pa3rr4que B MeroAax oIIeHKu aAeKBarHocrll

MareMarlr.recrofi MoAeJrr{ ucreqeHl{t 4llcuepcnofi Qasn (uo4pas4en 3.1.3) LI

MareMarr{.recrofi MoAenu Arrfl rrepepacnpe4ennrenefi xrIAKocrLI (uo4pas4en

4.t.t)?
2. flpu orpeAeneHrarr rpe6yerraoro ALIaMerpa 6orosrrx rpy6or vr

r{ccneAoBaHr4vr Arran€BoHa eQQerrzsHofi pa6orrr pacrpeAelurelefi 4ucuepcHofi

Sa.:u (par4enrr 3.4 u 3.5) 4ocraro.trofi eQSerruBHocrll pacrpeAelreHvrfl'

coorBercrnonalo 3HarreHrre noKa3arer.fl (D:0,90. B pa6ore cneAoB€ulo rlotcHllTb'

noqeMy AJrr 4ocrarounofi s$SerunHocrkT pacrpeAeJleHl{rl 6ulo rplaHf,ro

ycnoBl{e @ > 0,90.

3 . flo.relry arr€rJrrr3 pa6oru nepepacupeAeJlrrreJlbHblx TapeJIoK rIpoBoAI4JIc-f,

rpu yAenrnofi Harpy3Ke no cnnorunofi Qase oKoJIo 34 t'/1t''u;, a

cpaBHvrel51rsrfi aHaJrvt3 pa6oru [peAJlaraeMoro nepepaclpeAenllTeJlf, )IQIAKocrrI

Lt rrrrroBofi roucrpyKrlun nepepacnpeAeJlurenrnofi TapenKI4 rIpoBoALInct yxe [pLI

yBenuqeHnofi yAenrnofi Harpy3Ke rlo crlJloruofi Qase rc 69 on'/1*t'";?

4. B uo4puBAene 2.2.4.2 npr pacrurE$ponre o6ogHa.renzfi Qopvrynu 2.14

LrMerorc.f, HeKoppeKTHbre ccbrJrKI,I: BMecro ccbIJIKI4 Ha Qoprvryny 2.9 AonxHa 6urr
ccbrJrKa na Qoprr,ryny 2.11, a BMecro ccbIrIKI4 Ha $oprvryny 2.ll AoDIffia 6rrrr

ccbIJIKa na Soprvryny 2.13.
VraganHrre Borrpocbr 14 3aMeqaHr4g, He tBJltlorcg IpI,IHIIVTII4€IJIIHBIMLI LI He

cHr{xaror o6Iqyro qeHHocrb Arlccepralluonnofi p a6 oru.

7. 3arcnroqeHrre

,{zccepraq krfl, flBrrflercr 3aKoHqeHnofi HayqHo-KnalzQuraquounofi p a6 oroft .

OcHonnrre pe3yJrbrarbr LrccJreAoBasuit AocraroqHo rlonHo rIpeAcraBJIeHbI B

rry6nzrcaquflx B BeAyrqux perlercupyeMblx xypHaJlax, BXoATIqLIX B repeqeHb

BAK, 6asy Scopus, a raK)Ke Ha MexAyHapoAHbIX rI Bcepocczficrulx HafrHo-

TexHr{rrecrux ron QepeHrlrlf,x.
AnropeQepar rro coAep)KaHuro coorBercrByer ALlcceprarluvr kr orp€DKaer

ocHoBHbre Ilono)KeHvls. vr BbrBoAbI, BbIHOCLIMbIe Ha 3 aIrIrITy.

flo yponnro aKTy€ubHocrlr, AocrrrrHyrofi Ilelu u peIxeHHbIX 3aAaq, naytrofi
HoBr{3Hbr, Teoperkltrecrofi r4 upaKTLr.recrcofi IIeHHocrkT, aupo6aqnu kr uy6lurcaqufi,

KoMrrbroTepHoro MoAeJrr{poBaEufl, cJro)I(HbIX ILIApOALIHaMI{IIeCKIIX [pOqeCCOB B

pqcupeAeJrureJrbHbrx u repepacrpeAeJlllreJlbHblx ycrpoficrnax HacaAoqHbIX

gKCTpaKIII'IOHHbIX anuapaToB pa6ora Mynna6aena K.A. coorBercrByer

rpe6onaHuxrr,r rr. 9 <<IlonoxeHus o npucy)KAenuv yqeHbIX ctenenefi>>,

yrBepxqeHHoe rrocraHoBJreHrreM flpaeurenbcrBa Poccuficrofi @e4epa\vu or 24

cenrr6pa 2013 r. J\b 842 (n peA. flocranonlrenus. flpanzrenbcrBa PO or
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21.04.2016 Ns 335), rpeAbtBJLreMbIM K Aklcceprarlr{rM Ha colrcKaHr4e yrenofi
crerIeHLI KaHAVAaTa HayK. cOUCrarem 3acJryxr{Baer npr,rcyxAeHus. yrenofi
cTe[eHrI KaHAVAaTa TexHIIqecKLtX HayK IIo cnequaJlbHocTkl 2.6.13. - <Ipoqeccbr Lr

attnaparbl xI4MLrqecKrrx rexHolorufi>>.

.{orna4 collcKareJlf, 6un 3acnyruaH n o6cyx4eH Ha coBMecrHoM
pacuvpeHHoM saceAanvkr rcaQe4pu <<XurvrnqecKar rexHoJrornr opraHuqecKlrx
BeIrIecrB)) u rcaQe4prr <<TexHororuqecKl{e Marrrr4Hbr vr o6opy4onaHlre)>
(De4epalrnoro rocyAapcrBeHHoro 6rcAxernoro o6pasoBareJrbHolo frpex(AeHLur
Bblclrrero o6pa:onanzx <cflpocnarcxuit rocyAapcrnensrrfi rexHu.recrufi
yHl4Bepckrrer)>, rporoKoJr Ns 6 or <<23>> alpenf, 2024 r.

3an. rcaQeApoft <<Xutvru.{e cKafl

TexHoJIOrLIfl. Opf AIJI1{qeCKLTX BeIIIeCTB

A.x.H. (05.17.04), npoQeccop Tapacon Alerccefi Baneprenuv

3aa. raQeApofi <<TexHororuqecKue

MarrrlrHbr z o6opy4oBaHue),

K.r.H. (05. 17.08), npoQeccop

llpoQeccop raQe4pu
<<Texnonon4qecKue MaruuHbr rr

o6opy4on aHne>> ) A.r.H. (05. 1 7.08)

,{nperrop I4ncruryra xvMnn Lr

xLIMLIqecKofi rexnoJlorul4,

K.x.H. (05. 17.04), 4oqenr

fy4aHoa Wss CepreeuE.r

Jle6e4en Anron EsreHresz.r

Pu6rEna falzna Bzrroponna

Agpec: 150023, Poccr,rftcKas Oe4epaqur, r. -fpoclaur, Mocnoocrcufi npocnercr,4ou 88
OfEOy BO <cflpocnascKflft rocyAapcrBennufi TexHrrqecKr,rfi 5nrueepcn:rer>>,
TeneQon: +7 (910) 976-72-15
E-mail: rybinagv@ystu.ru

A.E., Pu6unofi f.B. sauepno

M.A. Au4pefi.rena
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