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Se4epansHoro rocylapcrBeHHoro 6roAxerrioro o6pasoBareJlbHoro yqpexAeHtlt BbIcluero

npoSeccnoHaJrbHoro o6paronaHvrr. <<Vlrssoncxuit rocyAapcrneunrtfi rexHr'r.{ecxufi

yHtrBepcuTer) 14 Se4epaltHoro rocyAapcrBeHHoro 6roAxernoro o6pa:oBareJlbHoro

yqpexreHr4f, Bbrcrxero npo$eacr4oHaJrbHoro o6pa:onauur <<Tolssrruscxt'tfi

f o cyAapcrBeHHbII4 yH HBepcurer)) ro Allccepralll4H

HA C OI,ICKAHI,IE YqEHOIZ C TEIIEHI4 KAHA TLIJAT A HA Y K

arrecrauuoHHoe .qeno J.Ig

peureHlle Al4ccepraunoHHoro coBera or 28.12.2015 J\& I 1

O npHcyx AeHwvr CanyHony Banepraro BaxropoBl,Iqy, rpaxAaHl'Iny PoccHficxofi (De-

Aepaur4i{, yverioft creneHr4 KaHAHAara rexHZqecKHX HayK.

[nccepraqHr <ConeprueHcrBoBaHr4e rexHoJrornr4 I{3roroBJIeH:ns, a6pa:nnHoro wH-

crpyMeHTa Ha 6axerurosofi cB{3Ke c rIpHMeHeHHeM MLIKpoBonHoBoro H3nyrleHtlr)) tro cue-

rrharrbHocrr4 05.02.07

rexHuqecroil o6pa6orxu> npr,rHf,ra K 3arlure 22.10.2015, nporoxo,r Jrll 8, o6te4nHeHHbIM

Ar4cceprar-Ir{oHHbrM aoBeroM il999.003.02 ua 6a:e SeaepanbHoro rocyAapcrBeHHoro 6rol-

x(erHoro o6pa:onareJrbHoro yr-rpexAeHnr (@|EOV) arrcurero npoSeccnoHaJIbHoro o6pa:o-

BaHvrfl, (BnO) <<VrrrqHoBcxHfi rocyAapcrseHHrrfi rexHplr{ecxuit y*tuaepcuTer)) Muultcrep-

crea o6pa3oBaHr,rr vr HayKpr Poccraficxofi Oe4eparJvru 432027, r. VlrsuoBeK, yJI. Ceeepnrrfr

Beueq, n. 32 u O|EOY BnO <<TolrsrruHcxufi rocyAapcrseHnrtfi yHllBepcurer> Musu-

crepcrBa o6pa:onaHvrfl v HayKu Poccnficxofi @eaeparryrvr, 445667, Carvlapcxal o6lacrl, r.

Tollsrru, yl. FelopyccKaq, 0,. 14, npr4Ka3 o co3AaHHI4 Al4ccepraul4oHHoro coBera J\b123lnx

or 17 Senpanr 2015 roAa.

Coucnare,ru CanyHoe Barepnfi Bnr<ropoBrlr{, 1987 roAa poxAeHHs,. B 2010 roay

concKarenb oKoHr{un @fEOy BnO <<VmsHoscxui,t rocyAapcrseHHrtfi TexHurieorcufi. yuu-

Bepcr4rer). B 2013 ro4y oKoHqr4r orrHylo acnnpaHrypy @fEOy BnO <Vrrxuoscxvrrt focy-

AapcrBeHnrrfi rexHH.{ecxzfi yHr.rBepcr4Ter)); pa6oraer crapult{M rpenoAaBarei'teM ua xa$e4-

pe <TexHoJrorr{r MaunHocrpoeHr4{)) OfFOy BIIO <<YmsHoecrcufi rocyAapcreeHHrtfi rex-

HV.{ecxlrfr yHr4Bepcr4rer> MusucrepcrBa o6pasonaHvrfl v HayKLt PoccHffcxofi @e4epauvrr4.

{uccepraqrza BbrrroJrHeHa Ha xa$egpe <TexuororHs MaIrIHHocrpoeHI4t)) OfEOy
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BnO <V,rrsHoscxuirt rocyAapcrseHlmrfi TexHnr{ecrufi yuneepcl4Ter) MnuncrepcrBa o6pa-

3oBaHr4fl u HayKvr Poccnficxofi @eaepa\trv.

Hay.+rsrii pyKoBoAHTeJrb - AoKrop

I4eaHoera.{, OfFOy BIIO <<Yrrsnos cxvrir

TexHl4r{ecKr4x HayK, AoIreHT Berxacon Huxonafi

rocyAapcreennrtfi TexHl4r{ecxrzfi yHunepcl,ITer)),

xaSeapa <Texuororr4{ MarunHocrpoeHnr)), 3aBeayroirll4fi xaSeapofi, npoSeccop xaQe4prr.

OQr,I"unbHbre o[ rtoHeHTbr :

llorsH.ruxon IOpufi HHxonaeBvr9., A.r.H., npooeccop, @fBOy BO <BolrorpaIlcxuir

rocyAapcreeHnrrfi TexHr,rqecxufi yHueepcr4Ter)), xaSe4pa <TexHororut MaunHocrpoeHllt)),

npoSeccop xaSe4pnr;

Opnona Tarrssa HprxoraesHa, K.T.H., AoueHT, Borxcxltit uttcrwryr crpol'ITeJlbcrBa I,I

rexHoJrorufi ($wr:ual) @fEOy BnO <Bomorpalcxuir, rocyAapcrseuHufi apxl,Irel(rypHo-

crpor,rrenrsrrfi yHr4BepcuTer)), xa$eapa <<Texsororr4qecKl4e rrpoqeccbl I,I MatuI4HbI)), AoIIeHT

rcaSelprr

ilanv II oJi ox[TeJI bHbre oT3br Bbr H a Ar4ccepTaIII4Io.

Be4yulan opraHr3arluq (DfBOy BO <Caparoncxufr, rocytrapcraesurtfi rexHu.{ecxnfi

yHr4Bepc[Ter r4MeHu faraprana IO.A.>, r. CaparoB, B oBoeM noJIo]I(I,ITeJIbHoM 3aKJItor{eHI4I4,

noArucaHHona lIsxHHbrM I4ropena Huxoraeer4qeM (A.r.H., npoQeccop, xa$e4pa <llpoercrH-

poBaHr4e rexHr4rrecKHX r.r rexHoJroru.rqecKux KoMrIJreKcon>, npoSeccop xa$e4prr), Kolovefr-

rreBbrM Bq.recrasonr ArexcaHApoBr4qev (1.r.u., npo$eccop, xaSe4pa <Pa4raosneKrpoHr4Ka u

reneKoMMyHHKauHr4>, npo$eccop xaSeaptr) u yrnepxreHHoM Crtrsuxov AlexcaHApoM

ArercasApoBr,rrreM, A.r.H., upoQeccopoM, repBbrM rrpopeKropoM OfBOy BO <CaparoB-

cxuil rocyAapcreeFrHrrff TexHr4qecrlrfi yHxnepcr4Ter HMeHI4 farapuHa IO.A.) yKa3ara, r{ro

Ar4ccepraqnr CauyHoBa Banepnx Bnxropoe:a-ua Ha reMy <ConepureHcrBoBaHue rexHoJIorI{H

r43roroBJr eHHfl a6pasneHoro r4HcrpyMeHTa sa 6arernrosofi cBt3Ke c [paMeHeHI4eM MHKpo-

BOTTHOBO|O Ll3nyr{e[Vrfl>>, npeACTaBJieHHar K 3aIIII4Te Ha COI4CKaH]]/le yVeUOfi CTe[eHI4 KaHAH-

Aara rexHr4qecKux HayK no crerluaJrbHocrr,r 05.02.07 - <<Texsorlofl4t ra o6opyaoBaul{e Me-

xaHuqecxofi 14 Sra:uxo-rexHlrqecKofi o6pa6orKrr)), flBrlrlercs HayqHo-KnanraSuxaquosHofi

pa6orofi, B Koropofr co4epNarcr HoBbre HayqHo-o6ocsoBaHHble pe3ynbrarbl, HanpaBJIeH-

Hbre Ha pe[reHue aKTyanbHofi Arq orer{ecrBeHHbrx MauI,IHocrpoI4TenbHbIX [pou3BoAcrB 3a-

rarrv coBeprueHcrBoBaHr,rs rexHoJrorrrut H3roroBJr eHnfl. a6pasueHoro t{HcrpyMeHra (AIl{) aa

6are,rprroeofr cngsxe.
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CoucxareJrb r4Meer 33 ouy6,u4KoBaHHbrx pa6orur, B ToM Llr.rcre IIo reMe AI4ccepraIIKI{

29 pa6or,2 crarru B perreH3r4pyeMbrx Hayr-rHbrx v3p:aHvrfrx. lloryuenrr 3 narenra P@ Ha Ho-

Bbre croco6lr nsroroBJreHur AVI sa Saxeruronofr css:xe. O6urufi o6rev pa6or no reMe

Ar4ccepraunr4 cocraBJuer 7,25 n.t., r43 Hr.rx aBTopcKr4fi sKraA concKareJl.fi cocraBw,et 2,8

n.n.). Hau6o,ree 3Har{HMbIe Hayr{Hbre pa6oru [o reMe AHccepraLII4I4:

1. Xyao6raH, JI.B. Pa6orocnoco6riocrr urnu$oBaJrbHbrx KpyroB c HarIoJIHVreIrflMvr Lr3

yrnepoAcoAep)Kaulr4x MarepvaJroB, 6axerusupoBaHHblx e CB9-none / II.B. Xyao6rau, H.VL

Berxacon, C.M. Mvrxafi,tuu, B.B. Cauyrioe // Bexrop HayKH Torurr. roc. yH-ra. - 201 1. -

. }e  1(1s) . -  C.  s6 -  62.

2. Canyuoe, B.B. MarenaaraqecKoe MoAennpoBaHi{e Mr4KpoBonHoBoro HarpeBa rlo-

ny$a6praxaroe a6pa3nBHoro rrHcrpyMesra I B.B. CanyHoB, H.I4. Berxacoe, ,tI.B. Xyao6uH

l/  Bercrop HayKn Tomm. roc.  yH-ra.  -  2015. -  J\b 3-1 (33-1).  -  C I17 -  122.

3. Cnoco6 CB9-repuoo6pa6orxu nolyQa6p[KaroB I43 KoMIIo3I{II}IoHHIIX Marepua-

roB Ha opraHhqecKr.rx repMopeaKTr4BHbrx cB.rr3Kax: uat.2545939, Poc. @eAepaqnq : MIIKS

B 24 D 18/00 I A.VI. Kanycruu, JI.B. Xyao6uH, B.B. Cauyuon, H.I4. Berxacos, C.M. Ma-

xafirHn, A.A. KanycrHH; 3a.rrBnTenb v rrareHToo6raAarerr Vrrsu. roc. TexH.

yH-r.-  J\b 2013157961102;3arBrr .  25.12.13, ony6n. 10.04.15, Fron. J\ t l  10.  -7 c.

4. Berxacon, H.tr4. MognSraxarrufl, cBr3KH a6pa:aenbrx r,rHcrpyMeHroB Ant ycKopennfl

rronr4Mepr43arlr4r4 nonySa6pr4KaroB rrpr4 HarpeBe B cBepxBbrcoKor{acrorHoM llone I H.I4. Ber-

KacoB, ,rl.B. Xyeo6nu, B.B. CanyHoB ll VIwxwru4pr.rHr rexHo 2014 : c6. rp. II naeN4yuap.

Hayrr.-rpaKr. xou$. I Capar. roc. rexH. yH-r. Caparoe, 2014. T.2.

c .  216  -  224 .

5. Berxacon, H.I4. Tepvoo6pa6orxa noryQa6pr4KaroB a6pa:nauoro I,IHcrpyMeHra B

Mr4KpoBonHoBoM rroJre c [pr4MeHeHr4eM paAr4oflpospauHofi TerJToI43o nfr\w I H.I4. Betxacoe,

B.B. CanyHoB // ConperrreHHbre Ha[paBne*ufl.Lr nepcneKTr4Bbr pa3B:lzrT:.z,fl TexHoJloruir. o6pa-

6orxu vr o6opyloeaHvrfl. B Marrrr4HocrpoeHur4r rpyAbr MexAyHap. Hayrl-rexH. xoH$. I

@fAOy BO <CeeacrorroJrbcxuft. rocyAapcreeHHufi yHrrBepcnrer)). - Cesacrororlb, 2015. -

c.  20 -  2s.

Ha Aucceprarrr4lo ra aeropeSepar rrocryrrvilvr 13 orgrlsoe:

OOO <llerep6yprcrcufr a6parunuurfi :aeoA <<llruu.r>>. Orsrtn roArII4caH A.r.H., npoSec-

copoM, Har{arbHHKoM orAexa a6pazueHofi o6pa6orxu OOO <llerep6yprcxzfi a6pasuvuuir
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3aBoA <I46n.i)) Kperraenelr 3.IrI. Orsrrs rloiloxnTeltultfi, 3aMer{aHKr: 1. He [puBeAeHbI BHA

uura6oaaH;E,fl, xapaKTepr4crr4Ku KpyroB, pexl,rMrr urnrz$oBaHl,1^A) I4crIoJIb3oBaHHbIe B I4ccJIe-

AoBaHHlI. 2. OrcyrcrByror AaHHbre o6 H:rr,repr4TerlbHblx cpeAcrBax Ant KoHrponfl cl4n pe3a-

Hr4fl, napaMerpa Ra, vrzwoca Kpyfa. or$oy Bo <caparoscrufi focyAapcrseuHulfr rex-

unqecrcufi yHuBepcuTeT LIM. farapuHa IO.A>. Orsltn rIoAnI4caH A'r'H', 3aClyxeHultv

AeflreJreM HayKr,r P@, npoSeccopoM xa$e4pu <Texsolorl4t MalunHocrpoeH4fr>> Kopole-

elltn{ A.B. Or:tre rroJro)Kr4Telluttft, 3aMer{aHI4x: 1,. VIs anrope$epara He [oH{THo' KaKuMll

xapaKTepr4crr4KaMu o6naAanu ucnonb3yeMble e a6pasueHoM I4HcrpyMeHTe abpa:unuble 3ep-

ua.2. He xcuo, yr{TeHo Jrr4 B MareMarrrqecKnx MoAenf,x BJIlltHwe a6pazuBHblx 3epeH Ha cKo-

pocTb MI{KpoBonHoBoro HarpeBa H XapaKTep TeMnepaTypHoro lo;t'fl rIpH TepMoo6pa6orxe

a6pa:ranHoro HHcrpyMeHTa. 3. B nsrofi rraee AHcceprauHl4 npeAcraBJleHa KoHcrpyKIIHt

ycrpofrcrBa, oAHaKo cxeMa I,1 [pI1HUH1 pa6orrt 3Toro ycrpoficrBa B aBrope$epare orcyr-

crBvror. r{ro He [o3BoJrfler orleHr4Tb ero rexHllrlecr<nfi yponeHb I{ HoBlI3Hy. O|EO)/ BIIO

<<[fsaHoBcrcufi rocyAapctnenuufi yHI{BepcnTeT>>. Or:rts troAIII'lOaH A'T'H', IlpoQeccopoM

rca$egprr 3KcrepnMeHTaJrbHofi u rexsur{ecKofi $r,r:uxra foAreecxula B.A. OrsrIe roJiox(u-

rerrnrrfr, 3aMerraHr4 fl,: 1 . Hexoroprre r<oeS0r,rlrl4eHrbl perpeccul4 B BblpaxeHpltx (8) - (21)

uMeror HacroJlbKo M€uIyrc Bennq1aHy, rITo Bo3HHKa]or coMHeHvrfl. B vlx 3Haql4Mocrr'r. ,{auHHx

o ToM, npoBeprxvcb rrv xo:QQnuneHTbr Ha 3HaqI,lMOCTb, He [pLIBeAeHbI' 2. HepaBHoMep-

Hocrr, oneKTpr4r{ecKoro rroJrr npr4 MI4KpoBoJIHoBoM HarpeBe o6rt'{Ho rpe6yer ilepeMeule[:flfl

(epaureuur) HarpenaeMoro o6rexra lra6o r43nyr{arenq. B anrope$epare Her AaHHbIX o roM,

KaK peuaJracb 3.r.a 3a/laua Ha 3KcnepKMeHTaJIbHofi ycraHoBKe. 3. HenostrHo' KaKI'Ie pe3ynb-

Tarbr rrpeAcraBneHbr Ha pHO. 4: excnep[MeHTaJlbHble IIJII'I pacr{erHbrc. 4. Xelarelrso 6llno

csopuyngpoBarb 6olee ocHoBareJrbHo o6ocnonauue eu6opa xuuHqecicofr npl4poAbl

HanoJrHr4relefi. orAoy Bo <<cesacronolucrcufi rocyAapcraeHHulfi yHI'IBepcurer>>.

Orsus noAnl4caH A.r.H., npoSeccopona r<a$eApbl, 3aBeAyloqrau xa$eApofi <<Texuolorzs

MarrIggocTpoeHhtr)> $paranoryr C.M.; K.T.H., AoIIeHToM r<a$e4pu <<Texsolorl4fl MaIIlI4Ho-

crpoeHr,rr> poqynxlrHbrM C.IrI. OrsbrB rroJroxureruurtfi, 3aMerIaHus". l. llls aeropeSepara ue

xCHO, KaKI4M O6pa:Ovr OCyqeCTBJItJIaCb OIIeHKa a.qeKBaTHOCTI4

crp. 9 aerope$epara cKa3aHo, t{ro BBeAeH[e rpaQura B cBt3Ky

poxoBarocTb rroBepxHocTr4 rro ilapaMerpy Ra ao 30 o/o, a ua cT.p.

3aBl4cl4Mocrefi ( l) u (2); sa

AIrI nosnoJr.ger cHH3I4Tb rue-

14 aerop rpI4BoAI4r AaHHbIe

o cHr4xeHr4r4 roro xe flapaMerpa Ha 35 %.2.Vls Marepl,laJla, [peAcraBJleHHofo B aBTopeQe-
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pare, He tcHbl Su:raxo-xl4Mr4r{ecKne npoqeccbr, ycraHaBJlzBarourr4e B3aI4MocBr3b MexAy co-

Aep)KaHHena rpa$nra B cBf3Ke HHcrpyMeHra a rxepoxoBarocrbfo rroBepxHocrz o6pa6oras-

sofi Aeralu. <frfEoy BO <Kyrdaccrcnfi rocyAapcrBeHHurfr TexHuqecrcnfi yuunepcurer

HMeHLI T.@. fop6aveea>>. Or3bIB rroAnucaH A.r.H., npo$eccopoM xa$e4pnr <TexHorori.r-q

Ma[IHHoarpoeHLIt)>, Emoveuunefisona B.IO. Orsrre norox(HTe.nlulrff, 3aMeLraHHr: 1. llo,ry-

r{eHo nI4 oxpaHHoe cBnAereJrbcrBo Ha o6sexr r4HTeJrJreKTyaJrbHofr co6crBeHHocrn <llpo-

rpaMMHo-uuSopuaquonHrtfi KoMIIJIeKc Anr onpeAeJreHr{r Ar43neKTpx.recxoft upoHr4qaeMo-

crr4 ronySa6puxaroa AI4 ...>>? 2. K coNareHr4ro, B aBropeQepare He rpr4BeAeHa cxeMa

ycrpofrcrBa, Koropoe o6ecneqnBaer BbrcoKo[por43BoAr4TenbHyro 3acbrrrKy crorroK no-rry$a6-

pHKaroB JIefKuM cblnyquM TenJror43oJr.f,TopoM, a raKxe efo yAaJreHHe [oaJre 3aBeprueHnt

onepaIII4I4 repruoo6pa6orxu; 3ro 3arpyAHfler orIeHKy Aausofi rexHonornz. @fFOy BO

<<Tltxootteascnufr rocyAapcreeHHurfi yHr.rBepcuTer>>. Orsrre rroArrucaH A.T.H., AorIeHToM,

npoSeccopov xa$eAprr <HaqeprarenbHar reoMerpur r4 MarrurHnax rpaSHKa)) Bafinepov

II.f . OrsrIs [oJloxl4rertruuft, 3aMer{aHw.rr: 1. llpu orrncaHuH MeroAr4K u pe3ynbraroB

HarypHbIX oKcnepLIMeHTaJIbHbrx r4ccJreAosaHraft pa6orocnoco6socu4 KpyfoB, r{3roroBJreH-

HIIX c I4cnoJrb3oBaHVeM cneq?ranbHbrx Harroluurelefi 14 TepMocrarr4poBarufl. ilpu MHKpo-

BonHoBoM HarpeBe (rr. 4) He yKa3aHbr xapaxTepr4crlrKr4 r4cnoJrb3yeMoro urnuSona,rbHoro

Kpyra, a raKxe pexI4MbI runz$onasun. 2. Karonrr rpaHnrlbr rrpr4MeHr4Mocrr4 nonyqeHubrx

perpeccploHHblx 3aBl4cr4Mocrefi (12) - (21)? 3. CreaoBaJro 6rr Aaru cxeMy ycrpoicrBa Anfl.

o6ecneqeul4q rerrol,I3onsrlr4n uorySa6puxaron alpazuyubrx r4HcrpyMeuroB B npoqecce nx

MnKpoBonHoeofi repnaoo6pa6orxu, rena 6olee, r{To pa:pa6orKa ero KoHcrpyKrlkrvr flBrfl,erefl

oAHHM I43 ocHoBHbIX pe3yJrbraroB AacceprarrHouuofi pa6orlr. @fEOy BO <Fparcxnfi

rocyAapcrneusutfi yHHBepcurer>>. Orssre noArrr,rcaH A.T.H., AorreHToM, npoSeccopoM Ka-

Se4pu <Texuororut Ma[rr4HocrpoeHr,rr)) Jlo6aHoerrv f.B.; K.r.H., AorreHToM, AorIeHroM

xaQeAprr <Texuorornr MarrraHocrpoeHua> ApxurroBbrM lI.B. Or:brB rroJroxurellutrrfi, :a-

MerIaHI4fl: 1. B anrope$epare cneAoBano xorr 6u cxeuarnqHo npuBecrn KoHcrpyKrltrrc pa3-

pa6oranuoro ycrpoitcrr,a, o6ecne.inBaroulero re[J]or43onruu]o noly@a6pr4KaroB AI4 e upo-

qecce I{x Ml4KposorHosofi repnoo6pa6orxu, Arq 6oree roJrHoro rpeAcraBrre:nnfl, opr4rn-

HaJIbHocrI4 npeAnaraevofr TexHonorvtu. 2. B saAa.rax ltccneroBal:afl 3af,BJreHa pa:pa6orxa

peKoMeHAatlwit no npoeKTr4poBaHlrro rexHoirorrzrrecKnx npoueccoB r43roroBJreuar AV, on-

HaKo B BbIBoAax rro pe3ynbrarau pa6orbr orcyrcrBy]or r{erK[e npaKTr4r{ecKae per(oMeHAa-
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III4I4 rlo coBeplxeHcrBoBaHr4ro rexHoJrorr4r4. @fFOy BO <Y.iruflHoBcKufi rocylapcrBeH-

uslil yltttBepcnTer>>. OrsbIB noAnncaH A.r.H., AorIeHToM, 3aBeAyroulr4M xaSe4pofi dlpoex-

rHpoBaHLIe I4 cepBr{c aBToMo6unefi> r.rMeHr4 IrI.C. AnroHoBa Xycar.ruoeriN{ A.LLI. Orgtrs no-

Jlox(I4TeJlbuufi, 3aMeqaHne: xoreJrocr 6rr yBlrAerb cpaBHprrelrsufi aHarrkr3 pacrreroB pac-

npeAeneHl4.fl }jaupflxeHHocTl4 Mr,rKpoBoJIHOBOfO roJiq e peaJrbHbrM efo paclpeAeJreHr4eM.

OAO <Kocy,rr.rucnufi adpa:unuutfi saeoA>>. OrsbrB rroAnr4caH reHepanbHbrM Ar4peKTopoM

[y6ponuHrrrvt B.II. Orsrrs roJroxr4Tertrurrfi, 3aMeqaHue: B aBropeSepare orcyrcrBy]or cBe-

AeHkrfl, o Bo3MoxHocru I4 Ilenecoo6pa:uocrn npr{MeHeur{fl npeAno)Keunofi TexHoJrorvrkr rrpu

$opvronxe uonyQa6puxaron AI,I, nolyqaeMbrx MeroAoM ropflqero npeccoBauHs. Bo.nx-

crcufi HHcrI{Tyr crpol{TeJrbcrBa H TexHoJrorufi (Qu.rrr,ra.n) OfEOy BIIO <<Bo.nrorpag-

cxufr rocyAapcreeHHurfi apxl{TeKTypHo-crpor{TeJrbHbrfi yur,rnepcnTeD>. Or:rrB no4trr4-

caH K.r.H., AoueHToM xaQe4prr <<Texuo"rrorun o6pa6orxa u npor43BoAcrBa Marepr4anoB)

CraezHttv A.B. Orsrte fioJroxr4Terruuft, 3aMeqaHus: 1. He Aocraroquo rroJrHo ocBe[deHbr

crpyKrypsrte oco6eHHocrl4 repltoo6pa6orausrix nony$a6praxaros AZ. 2. B aerope$epare

He orpaxeHa crarl4crl4rrecKar o6pa6orxa pe3ynbraroB 3KO[epHMeHroB. @fEOy BO

<<flpuotccrcnfi rocyAapcrBenuurfi yHrrBepcurer>>. Orsrre roAnvcaH A.T.H., upoQeccopoM,

Al4peKropona HOI-{ <OpenHauo> CrenaHoBbrM IO.C. Or:rIe rroJro)Kr4relrHrrfi, 3aMe{iaHne:

I43 aBTopeSepara He tcHo, xax o6ecuerlr4Baerc fl. 3arr\Lrra or Mr4KpoBoJrHoBoro H3nyr{eHLrs, rrpvr

rpoBeAeHuu 3KcrIepHMeHroB r.r B rrpoMbrruJreHHbrx ycnoBnqx. OfEOy BO <<Huxeropog-

cKaq rocyAapcrBeHnafl ceJrbcKoxogsficrseHHar aKaAeMr.rs>>. Or:rrs noA[r4caH A.T.H.,

npoSeccopona, CopoKpIHbIM B.M. Or:rrs rroJroxrrrelrHlrfi, 3aMer{aHr4fi uer. @IEOy BIIO

<<KypraHcrcnfi rocyAapcreeuHurfi yHr{BepcuTer>>. Orsrrs rroAnncaH A.T.H., npoSeccopoM,

npo$eccoporra xaQe.Uprr <TexHoJrornr MarrruHocrpoeHr4r, MeraJrnopexyque craHKH vurH-

crpyMeHTrr> Kyp.UroKoBbIM B.LI. u K.T.H., AorIeHToM xaSe4prr <<Texuolorufl MauJvrHocrpoe-

HI4t, Merannopexyulue crauKu v HHcrpyMeHTbr)) An4peenrrrra A.A. Or:nn rroJroxr4TeJrb-

ultfi, 3aMer{aHH{: 1. Orcyrcrnyror pe3yJrbrarbl r4ccneAoBanvrfl BrrvflHvrfr rrpeAnoxeHHoro

cnoco6a repuoo6pa6orxu ua Qn:uroMexaHr4rrecKr4e xapaKrepvrervKr4 prHcrpyMeHra (upou-

Hocrb, TBepAocrb, ocrarorrHbre HarrprxeHnx u gp,). 2. B <3arruoqeHr4r4)) [epeqr4cneHbr

TonbKo ocHoBHbIe pe3ynbrarur pa6orbr 14 He rrpuBeAeHbr HayqHbre BbrBoAbr.

Bu6op oSuqraanbHbrx orrroHeHToB rr eeayruefi opraHr43aquu o6ocHoBbrBaercr wx

KoMIIereHTHocrbro, HayqHbIM 14 [paKTr4r{ecKHM orIbIToM n o6lacril vaane1oBaHl4r ro reMe
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AI4CCepTaIII4I,I, IIOATBepXAaeMbrMr4 ny6nHKarlVrflMLr nO TeMe trr4ccepTaur4pr B perleH3HpyeMbrx

HayqHbIX v3EAH]/^flX, a TaKX{e CIIOCO6HOCTbTO O[peAenHTb Hayr{Hyro Z [paKTHr{eCKyrO rIeH-

HOCTb Ar4CCepTarIHr4.

lraccepraquosHrrfi aoBer orMeqaer, qro Ha ocHoBa:a:r,Lr BbrrrorrHeHHbrx col4cKareJreM

14ccnenoBalg'ufr:.

parpa6orana Hayr{Hafl KoHrlerquf, SopvapoBaH:nr, reMneparypHoro noJrr B o6rexrax

HarpeBa noA Bo3AeficreHeNa Mr.rKpoBonHoBoro r43nyrreHnr B 3aBr4cuMocrn or Hartar{vfl pa-

AHotlorlotuaroulnx HarroJrHaTenefi s o6rexrax K [pr4MeHeHr4{ crrerlnanbnofi pa4uolpo3par{-

sofr renron3onrunr.r B rrpouecce HafpeBa;

rIpeAJIolKeH cl4creMurrfi no4xoA K aHann:y e$SeKTr4BHocrrr nplrMeHenr4fl, a4copbnpyrcrrlux

14 paAl4onofnorqarc[]I4x Ha[oJrHr4TeJrefi AVT na 6arerurosofi cBr3Ke, a raKxe pa3nuqHbrx

Marepl4anoB, erloco6urrx o6ecneqHTb rerr.rror43oJr.rruuro o6rexroe B npoqecce MuKpoBoJrHo-

BO|O HafpeBa;

AoKa3aHa rlerecoo6pa3Hocrb 14 [epc[eKTr4BHocrb I4crroJrb3oBaHur pe3ynbraroB Aaccepra-

uuosuoft pa6orut npr4 pa3pa6orxe rexHoJrornr{ecKnx npoqeccoB r,r3roroBilet:afl AVI sa 6a-

KeJII4ToBoff ceqgxe B [poMbrruJreHHocrr4 Lr r4x onruMr43a\r4v npu npoBeAeH:afi Hayqtbrx ac-

c,teloeaHafi.

BBeAeH HoerIfi pa6ouuit repMr4H ((cbrrryqar paAr4onpo3paqHafl TenJroa3oJrflrlr4r)), onpeAenr-

touluit Hoertfi cuoco6 TepMocrarvpoBatufl o6lexros B npoqecoe vx MHKpoBonHoBoro

HafpeBa.

Te op eruvecKa.r{ 3HarrnMocrb 14 c cJler oBankrfl o6 ocuonaH a reM, qro :

AoKa3alra Bo3MoxHocrb rroBbrrueHlrr Kar{ecrBa AVI ua 6axeruronofi cssgxe 14 npou3BoAr4-

Te,TbHocrr4 npouecca ero repuoo6pa6orxu c r4cnonb3oBaHneM MHKpoBonHoBoro v3nyqeHvrs.

ryreM [pI4MeHeHVfl a1oop6HpyrorqHx w pap.nonornou{arou]Hx HanorrHr4relefi u crrnyuefi

paAllo[po:pavuofi rerrJror.r3o nflr]vv;

npuMeHI.ITeJrbHo x npo6reMarnKe AncceprauuH pe3yJrbraruBrro (eS$eKrHBHo, ro ecrb c

nonyr{eHueu o6raAaloulr4x Hoer4sr{ofi pe3ynbraron) ucnoJrb3oBaHbr aAeKBarHbre peuaeuoft

3aAar{e coBpeMeHHbIe MeroAbr r4ccJreg.oBanvrfl., ba:Hpyroutvreefl. Ha ocHoBHbrx rroJrroxeHu.f,x

reopufi rellJloMaccolepeHoaa wpaafipocrpaHeHr4r oJreKTpoMarHr4THbrx BoJrH; rrporpaMnanrrft

KOMIJ'IeKC KOHer{HO-3JreMeHTHbIX paoqerOn NX 7.5, UO:UOn.f,rOxIHfi npOBOAtrrE, r{UCreHHOe

MOAenHpOBaHr4e npoqeccoB TenJroMaccorlepeHoca.
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r.r3r'rolKeHbr ocHoBHbre 3aKoHoMepHocTH H3MeHeHr,rfl cKopocTH MI,IKpOBOJIHOBOfO HafpeBa

[ony0a6pr4KaroB AI4 sa 6axelnroeofi csqgxe B 3aBr4cr4Mocru or BHAa I4 coAep)KaHvrfl. pa-

Ar4 orrornorqaro u{ux ra a6 cop6 upyrcuIax Ha[oJIHI4Telefi ;

pacKpbrTbr KrloqeBbre rroH{Tr4L vN4erorrlHe cyuecTBeHHoe 3HarIeHI,Ie AJI' I4HTepnpeTaIlI4l{

ocHoBHbrx pe3ynbraroB r4ccJreAoBaHr4f, BrlyrflHLrfl MHKpoBonHoBofo HafpeBa na aQoerrnn-

H o crb rrpo qecc a n onn M ep u 3arJvrr4 nonyS a6pr,rxaro n AI4 ;

lr3yqeHbr coBpeMeHHbre KoHueilqr{r4 orer{ecrBeHHblx Ia :apy6eNHbIX HccJleAoBarenefi e o6-

rracrr4 coBeprxeHcrBoBaHur MrrKpoBoJrHoBofo cnoco6a repvoo6pa6orxz uz\envti't H3 KoMrIo-

3HrIr4OHHbrX MaTepH€UrOB Ha OpfaHr4qeCKOM CB{3yIOrqeM;

ilpoBeAeHa nroAeplrr,r3aurrfl cyurecrByrorur4x MareMaruqecKplx voAelefi MHKpoBonHoBoro

HafpeBa KoMrro3urlr4oHHbrx Marepr4anoB, yql4TbrBaroqa.rr HaJILITIHe crtuyuefr paAuotlpo3paq-

riofi reulor43onrrrl4v kr pa4nonornouarcqr4x HarroJrHr4Tereft n o6ecnerruBaloula{ nonyr{eHue

HoBbrx Hayr{Hbrx pe3ynbraroB rro reMe I4ccneAoBanvtit.

3Ha.{eHHe uonyr{eHHbrx coucKareJieM pe3ynbraroB HccJIeAoBarlzfl, Anfl rrpaKTlrKv rIoA-

TBeplr(AaeTc.f, TeM, qTo :

parpa6oraHbr H BHeApeHbl n yve6Hufr npoqecc @fEOy BIIO <<Vrr'srioecxuir rocyAap-

crseuHErf rexur.r.recxr.rft yHHBepcr4Ter) rrporpaMMuo-unSopvauuosuufi KoMTIJIeKc ilns

orpeAeneHr4fl An3neKrpprqecr<oft npoHurlaeMocra nonyQa6puxaron AI4, uoAra$uurapoeaH-

HbIX PAAHOTIOfNOU]ArcUIUMI4 HAIIOJIHHTETfl:|/I4, A TAKXC OqCHKI4 BTIljflHI]fl PAAHONOfNOU]4rc-

ulr4x HatrolsHrelefi Ha cKopocrb Harpeaa uony$a6puxaroB B MHKpoBoJIHoBoM rlore, Mero-

Ar4KH rrHCJreHHOfO MOAenHpOBaHr4f, npoqe0Ca MHKpOBOIHOBO|O HaI-peBa I4 HCCneAOBaHHt

pa6orocnoco6socru AI4 ua 6axelurosofi eBr3Ke, H3roroBJIeHHoro tro MoAepHl{3l4poBauuoft

TexHoJ'rort,rr.r; Ha npeAnpHsrHH OOO <AsroAera.rrr-Cepauc> npoBeAeHbI orIbITHo-

npoMbrruneHHbre r4crrbrraHnn AIl, repnaoo6pa6orariuoro B MHKpoBonHoBoM noJle B ycnoBl4-

rx renrroh3onruur4 c Ha[oJIHHTeJIeM ra: rpa$r.rra;

onpeAeJreHbr nepc[eKTr4Bbr npaKTnrrecKofo HarroJrb3oBatlafl npeAnoxeHHblx cuoco6oe rep-

naoo6pa6orKn 14 perlenryp AV wa 6axerHrosofi cBs:Ire, o6ecuequBarolul4x ynyqueHple I4x

KaqecrBa, uoerrureHne [pon3Bo.qnTenbHocru HX r{3roroBJIeHI4t n pa6orocnoco6uocrz ;

co3AaHa cacreMa npaKTuqecKHX peKoMeHAa\urt [o [poeKTnpoBaHl4ro rexHolofuqecKoro

[poqecca z3foroBneHnfl, AVIua 6arelnroBoft cBr3Ke c [pr.rMeHeHI4eM crleunanbHblx HaI]oJI-

uure,refi cBr3Kn H TepMocrartrpoBaHlafl. Trpu Mr4KpoBonHoBoM HarpeBe uo,rySa6puraron AZ;
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IIpeAcTaBJIeHbr MeToAr4qecKHe peKoMeHAaIIHI4 tro r4c[onb3oBaHr4ro qLICTeHHEIX MeToAoB

pelUeHl4fl pa3paooraHHbrx MareMarr{qecKr4x MoAenefi, a raK}Ke HoBbre cnoco6br repMoodpa-

6orrcn uony$a6pwKaroB AV wa 6axelprroeoft ces:xe, 3aulnrqdHriue rpeMq rareHraMn P@
-

Ha r43o0peTeHr4r.

Oqeuna AocroBepHocrn pe3ynbraroB HccreAoBaHr.rs BbrrBhJra:

AJII sKcllepuMeuTaJrbHbrx pa6or ucroJrb3oBanu ceprHQuqr4poBaHHoe o6opyeoBaHr4e c

[pI4MeHeHI4eM coBpeMeHHoro rrporpaMMHoro o6ecne.{eHur; AoKa3aHa Bocrrpor43BoAr.rMocrb

pe3ynbTaToB r4ccneAoBaHHr B pa3nr.rrrHbrx ycnoBr.rf,x;

'teopltfl nocrpoeHa Ha r43BecrHbrx, rrpoBepreMbrx AaHHbrx, xapaKTepr{3yroulnx rQQercrran-

Flocrb IIpI4MeHeHr.rr Mr4KpoBoJrHoBofo cnoco6a repMoo6pa6orxu H cnerlr4aJrbHbrx HarroJrur4-

terefi, LI MeroAax orIeHKH pa6orocnoco6socru AVI, [pr4MeHreMbrx ApyrtrMtr vccneAoBare-

rrrMr4 e o6racrz a6pasuvwofi o6pa6orKr4;

LrAeq 6a:npyercr Ha o6o6ulenuu u aHaJrrr3e nepeAoBoro orrbrra a6pazwvwoft npourrrrrJ'reH-

HocrLI B TexHoJrofnvr H3foroBJreHvrt. AVT sa 6areruroeofi ceq:xe H orrbrra ero [onMeHeHr4.rr

Ha MauHHOCTpOr4TerrbHbrx rrpeAnpr4sT[flx;

llcuoJIb3oBaHbr cpaBHeHr.rr aBTopcKHX AaHHbrx H AaHHbIX, noJryrieHHbrx paHee no paccMaT-

pueaeuofi reMarr,rKe B TaKHX o6racrsx xax: CBr{ Au3neKTpzqecxufi HarpeB, pa6orocnoco6-

Hocrb AVl, xuvtur{ecKar a6cop6quf,, a raKxe cpaBHeHr4r c [paKTHqecKHM o[L,rroM perueHrlfl

flocTaBneHHbIX 3anaq:

ycTarroBJreHo KaqecrBeHHoe n KoJII4r{ecrBeHHoe coorBercrBHe pe3ynbTaroB HccJIeAoBaHwfl. c

aHaJ'IofHr{HbrMr4, [peAcTaBJreHHbrMr4 B Hayr{Hoit twreparype no sopnaHpoBaHr4}o reMnepa-

TypHbIX norefi npr4 Bo3Aeftcrsuu MlrKpoBonHoBoro [3nyr{eHuf, u rexHoJrofnr{ecKux ceoficrs

AVI, wo gwQ H qr,rpo n aH H o ro c rr euu aJr b H brMr4 H arr oJrH r4Tenr M H ;

ncrroJrb3oBaHbr coBpeMeHHbre MeroAI4KH c6opa a o6pa6orKr4 r4cxoluofi zn$opnaarrr4r4, rrpo-

rpaMMHbrft xounrexc NX 7.5, nporpaMMHbre naKerbr Mathcad n Microsoft Excel, MeroAr4KH

crarr4crl4r{ecxofi o6pa6orxr4 AaHHbrx, [oryrreHHbrx B xo4e 3KcnepHMeHTaJIbHbIX I4ccreAoBa-

t:.uit;

JIu.rHsrff BKJTaA cor{oKareJrr cocror4T B ero He[ocpeAcrBeHHoM y.t'acrvru Ha Bcex 3Ta-

nax BbIrroJrHeHI{t HccJTeAoBatwfl,, BKJIroqar rrpoBegeHue reoper[rlecKl{x I4ccJieAoBauui1 paz-

pa6orrcy MeroAoB 14 cpeAcrB rroBbrrrreHnr Kaqecrsa ,\V sa 6arerxronoft cBfl3Ke r4 [pou3Bo-

AI4TerIbHocrr4 ero r43roroBJreHkrfl, MoAepHr43arlnlo orrbrrHo-[poMbrrxneuuofi CB9-ycraHoBKu
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yMF 13; noryr{eHne, o6pa6orxy r4 aHTep[peraur{rc pe3ynbraroB 3KcrepuMeHTaJrbHbrx uc-

cneAoBaHuil; anpo6arlurc pe3ynbraroB r.rccJreAoBaHr4r Ha MexAyHapolHbrx r,r Bcepoccufi-

crfl4x r<oHSepeu wrflx; rroAroroBxy ny6luxaunfi rro BbrrroJrseHHofi pa6ore.

{uccepraqnt oxBarblBaer ocHoBHbre Bonpocbr rrocraBJrenuofi uayuuofi 3allaq^vr H co-

oTBercTByer Kpl{repKlo BHyrpeHHefo eAHHcrBa, r{To rroATBepxAaeTcr HaJIHT{r4eM [ocneAo-

BareJlbHoro rIrIaHa I4ccJrexoBalg.uit H ocHoBHofi uneitrtoit lwwuu" B3al{MocBr3blo lrocraBrleH-

Hbrx 3aAaq r4 nonyqeHHbrx BbrBoAoB.

fuccepraqraouuufi coBer rrpntuen K BbrBoAy o roM, r{To Aucceprarlar r]peAcraBJrrer

co6ofi Hayr{Ho-KnanH$HxaI{HoHHyIo pa6ory, B Koropoft co4epxr.rrcr peueHrle 3aAar{H no

noBbt[IeHl4ro [porl3Botrr4TenbHocrr,r r{3roroBJreHlafl LI ynyque}rnro Karrec,rea AVI sa 6axelu-

roeofr cB{3Ke, IEvercUefi cyqecrBeHHoe 3Har{eHHe Ant pa3B:aTvrfl. TexHoJrorlth MexaHr4qe-

cxoft o6pa6orxr.r.

Pa6ora coorBercrByer Kpl4Tepn.rrM, ycraHoBJreHHbrM lloloxenaeM o nop{AKe rrplr-

cy)KAeHI4t yr{eHbIX crenesefi, yrBepxAeHHbrM llocraHoeJreH}reM llparnrelberBa Poccnfi-

cxofi @e4epaqr.rw or 24 ceHrx6pa 2013 r. J\b 842.

Ha saceAaHW 28.12.2015 4racceprarruoHHbrfi coser npnHrrn perxeHue npuayilvrtr Ca-

nyHoBy Banepr'tro Bnxropoenrry yr{eHyro crerreHb KaHAr4Aara rexHuqecKlrx HayK [o c[eqa-

aJ'IbHocrH 05.02.07 - Texnororr.rfl n o6opy4oBaHue MexaHnr{ecxofr ra $asurco-rexHnr{ecxofr

o6pa6orxa (rexHNvecKue uayxn).

flpra nponeAeHl4l4 rafiuoro roJlocoBatnfl [vreaeprarllroHuufi coeer B KoJrr4qecree 17

r{eJIoBeK, u3 HHX 10 AoxropoB HayK rro c[eulraJrbHocru paccMarpunaevofi Avrcaeprarfwkr

yr{acrBoBaBIuHX B 3aceAaHkrr4, w3 20 qeroeeK, BXoATuILIX B cocraB coBera, AononHHTerIbHo

ItBeAeHbI Ha pa3oBylo 3auIHTy 0 uenoBeK, rrporoJrocoBa,{v:3a 16, nporHB Her, HeAeficreu-

Ta6axoe

Bratrnvup flerpoeuv

Berxacos

HHxorafi l4saHosu.{

TeJIbHEIX 6rolrereuefi ser (u,reu coBera rrpo$. lpaven O.I4. KparKoBpeMeHHo noKHAan 3a-

eelauve rro coarosHuio 3AopoBbfl H He rrpr4Hr4MaJr yr{acrue B roJrocoBaruwu).

Ilpe4ceaarenb Ar4ccepra

A. ' f .H.,  npoQeccop

Vqeuuft ceKperapb lr4cce

A.T.H. ,  AOTIeHT

fu.*


