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OT3bIB
oSu qua.ir b H oro orrroHeHTa Ha Ar{ccepra rI rr oH Hyro p a6ory EAPOTIKI,IHA

IOpun EereHrenu'ra <<ConepluencrBoBaHr{e rexHoJrorlrrrecKr{x cucreM T3C

c rr pu MeHeH r{eN{ KaBurarlr{oH Ho-crpyfr uoro Aeasparopa>>,
npeAcraBneHHylo Ha coI4cKaHLIe yueuofr crelreHlr KaHAr{.qara rexHr4rrecKr.rx HayK

IIo cleIII4urIIbHocrkI 05.14.14 -TennoBble 3neKTpuqecKr{e craHrILrH, Lrx oHeprerlrrre-

cKple cLrcTeMbI I{ afperaTbl

Arcrya"ir rHocrb reMbr Ar.r ccepra qu u

TepuuuecKaq Aea3parJkrfl TelJloHocprrerrfl rBJrrercfl ocHoBHbrM cpeAcrBoM of-

paHHqeHu{ cKopocrl4 Koppo3Iaz o6opyAoBaHl4t z rpy6oupoBoAoB eHeprerr.rqecKlrx

ycraHoBor. {easpal{I4lI rloABepraror rrr4TareJrbHyro BoAy napoBbrx KorJroB, Ao6a-
BotlHyro so.4Y ocHoBHoro III4Kna rerrJroBbrx oneKTpocranqufi, rroAnr4ToqHyro BoAy
Te[JroBbrx cerefi I4 nporrue relrnoHocrrreJrrd.

AunaparHoe o6ecuerreHlle rexHoJlortrr4 TepMvr.{ecxofi Aeaopar{Hr4 B oHeprerr4-
'{ecxofi orpacnl{ B Aocraro.rHofi crerreHr4 orpa6oraHo: npuMeHqrorc{ nrrcoxoss-

Qerrunurre Aea3paropbl, KoHcrpyKTr{BHbre cxeMbr Koropbrx qacro o6re4znxror

HecKoJIbKo pa3nI,IqHbIX TrrIroB lea3parl?roHHbrx gJreMeHTon (crpyfiHbre orceKvr; Ha-

caAorrHbre, 6ap6oraxHbre, SopcyuovHbre ycrpoftcrsa r{ Ap.). Tepuzuecxufi Ae-
a3parop sHeprerklqecr<oZ ycraHoBKI4 npeAcraBJrrer co6ofi AoBonbHo rpo1,roa4rufi

alnapar co cnoll{Hofi r<on$zrypaqzeft o6ecnequBaroqr{x ero pa6ory rexHoJrorpr-
qecKLIX CHCTeM IOAaTILI lt OTBOAa BOAbr, IIOAaqU lpercIl{efo [apa, orBoAa Bbrnapa,

cHcTeM 3 arqr{Tbr I,I aBToMaTHqecKof o p efynupo BaF'Lrfl .

O4uaro AaHHbIe rexHoJIorI'IqecKI4e ycraHoBKr4 Mo)nHo 3KcrrJryarr,rpoBarb He

Bo Bcex cryr{aqx, IIpI4 KoToprtx Heo6xoAI,IMo o6ecue.{[Tb TepMr4qecKyro Aea3pa-
rII{Io relnoHocuTeJl-a: orpaHldr{eHr,rr Moryr 6rrrr BBeAeHbr KaK rro rrlaccora6apur-

HbIM xapaKTepl{crI4KaM, TaK kr BcJreAcrBrae HeBo3MoxHocrr4 r{JI?r Herlelecoo6pa^:-

Hocrl{ HcrIoJIb3oBaHVfl rpeloudero rrapa r4 HarpeBa Aea3pr4pyeruofi BoAbr. B gnccep-

TaI{I4I{ Eapovr<uua IO.E. B Karlecrse o6reKToB }rccJreAoBaHr4{ paccMarpr{Barorc.rr

HMeHHo raKLIe oco6ue BapI4aHTbI TexHoJIorHqecKHX clrcreM T3C, Koropbre rpe-

6yrot npllMeHeHvrfl, HearaHAaprHbrx, Herr,rrroBbrx An-f, TerrJroBbrx 3neKTpocranqufi
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rIoAXoAoB Arrq peueHr4s rrpo6neM Aeaoparrywr.3arrleuEu, rrro K TaKr{M HecraHAapr-

HbIM perueHrl-f,M orHoctrctr MeroAbr, Koropbre [prrBneKarorcq B <vrzurofi> 3Hepre-

TI{Ke, HanprlMep, B BoAorpefturrx KoreJIbHbIX Lr Ha ropa6enrHbrx oHepreruqecKr.rx

ycraHoBKax. Bnuuanue aBTopa o6paqeuo r4MeHHo K AaHHofi rcareropr4r,r ycr-

pol4crB, B ToM qLIcJIe AeasparopaM rreperperoft BoAbr KaBr{Tarlr{oHHo-crpyfiuoro

THIIA.

Heo6xoArlMo orMerllTb aKTyaJrbuocrb Ar4ccepraur4osnofi pa6oru Bapourn-

uaIO.E. KaK B TeopernqecKoM rIJraHe (racaremHo MoAenkrpoBalnfl TexHoJrorprqe-

cKI4x rlpoqeccoB, Koropble npovcxo.q.rrr npr4 BcKr4rraHvrv [olaAaroulefi n 3oHy pa3-

pexeHl,It [eperperofi soArr B Aeaspaqr4oHHbrx ycrpoficrnax), TaK B npaKTuqecKoM

(upn rrol4cKe peureuufi npd6lervmr o6ecneqeHr{q KopposuouHofi 3arrrr4Tbr o6opy4o-

BaHLTA B cl{creMax oneKTpocranqufi u orIeHKe eQ$exrr,raHocrrl npr4MeHeHnfl KaBr4-

rargoHHo-crpyft urrx Aea3paropon).

HonusHar AocroBepHocrb I.I crerreHr odocnoBaHHocru HayqHbrx uoroxenufi,

BbrBoAoB r{ peKoMeH4aqnfi, cQopuy"unpoBaHHbrx B Ar.rccepraunu

Hayaruua Ho6u3Ha duccepmar4ua cSopvrynnpoBaHa aBropoM cneAyarur{M
o6pa:ol,r:

I. Paspa6omeHa MameMamurtecKqfl uodena npoqecca deaeparyuu eodat B

ycmpoilcmeax, pa6omanLqux 6es nodauu epercLqezo mennoHocumenfl npu 6cKunq-

Huu nonadarotqeil e 3oHy pa3peJrceHun nepeepemoil eodu. Eduucmeeuuutil nqpa-

.n4emp udeumuQuKaquu uodenu onpedeneH no oKcneptuvteHmqrbHbtA4 dauuutu. ,[o-
KQs aHq ad erceamuo cmb npe dnocrceuuoil ao d enu npuJaeHumenbHo K qeHmpo1eacuo-

9lffiperdM, KltumQquoHHo-cmpy[tnutivt, KaneJtbHutu deaepa?4uoHHbtJw ycmpoilcm-

BAil.

MarenaaruqecKat MoAeJIb, o6cyN4aeMar B n. 1, 4eficrnureJrbHo cocraBJrfler

Haf{Hyro HoBH3Hy ALIcceprarII{Il: BrrepBbre rroiryqeHa o6la4aroulaf, npreuleuofi

TOTIHOCTbK) CTarI4CTLIqeCKar MOAeJrb, OlLrobrBaroqar [poqecc.qe€t3palqJ1|Iu nepetpe-

rofi no4rr B pa3nl4qalolllnxcfl no KoHcrpyKrIHr4 AeasparluoHHbrx ycrpoficrnax.

A4ernarHocrb MoAelrvr pr ee ro.IHocrb BrroJrHe o6octto6aHu B Aucceprarllrr,r. llpe-

I4MyIr{ecrBoM I4 orJlHql4TeltHofi oco6euuocrblo MoAenr{ {Bn-sercr ed cta6as 3aBr4-

cl{Mocrb or 3MrlupuqecKnx ((HacrpoerrHbrx) ros$Snqr4eHToB: MoAenb coAepx{Lrr

eAxHcrBeHnrrfi napaMerp ra4enruSuKarlnu.

2. B npoepaMMHoM KoMruIeKce FlowVision paspa6omaua uJilumaquoHHan Mo-

dena arcmueuoit 3oHbr KqlumaquoHHo-cmpyiluozo deaepamope, noslonttrcWen on-

pedennma Gnuflrcu4ue Ha eQQercmulHocmb deaepaquu eodu xapaKmepucmuKu
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nomoKoe eodat u napozcnoeoil cJvrecu npu u3weHeHuu KoHcmpyKquu onetuteHmol,

pec{wvtct nodarau ucxoduott eodat u omeoda 6brnqpa.

P e arus o e aHHafl B np o rp aMMH oM KoMrIn eKc e B brtrurc Jrraremnofi rzApoAriH aMkr-

KI{ Mo.{enb aKTI{BHofi soHrr KaBl4TalluoHHo-crpyfiuoro Aeaoparopa no3Bo rrr4rra aB-

Topy BIIepBbIe onpeAenl'ITb KOJII4qeCTBeHHO B3aLIMocB-[3b cTaTLIqecKOrO I4 IIOJIHOTO

,qaBJIeHut noroKoB TerlJloHocurerefi B pa3nlrqHbrx rorrKax Aea3paropa c pexuM-

HbIMrr r4 KOHCTpyKTr4BHbrMr.r [apaMeTpaMr.r. Hecnaorpfl. Ha To, rrTo paccMaTpkrBae-

Mas u.,IApoAI{HaMI4qecKa.a 3aAaqa peuanacb B ylpoqesHofi rrocraHoBKe, rrpoBe-

AeHHbIe Ha MOAenH qHCJIeHHbIe 3KCrreprrMeHTbI rroKa3aJII4 He rlporr,rBopeqaql4e Ha-

6lro4aevrrna $nsraqecKl4M npoqeccaM pe3ynbrarbr. 3ro yxa:brBaer Ha rrpaBoMep-

Hocrb cAenaHHbIX rrpu SopnrupoBaunkr Mo.{enr4 .qolyrleuufi.. OfiocHoqaHHocmb

MoAenI{ o6ecne.rrBaerct raKxte e€ pa^:pa6orrofi c onopofi ua ony6ru4KoBaHHbre

pe3ynbTaTbl TILIcJIeHHO|O MOAenHpOBaHyrfl BlrxpeBbrx r{ 3aKpyqeHHbrx noToKoB.

3. Ha ocHole npednocrceuuoti A4ameMamuuecrcoil arcdenu npoqecca deaepa-

\uu nonadatoryeit 6 3oHy pa3peilceHun nepezpemoil eodu c ucnonb3o6aHuev4 pe-

synbmamoe uodenuponnHufl 6 npozpawtMHow KoJwrlneKce FlowVision, a mqKuce u3-

9ecmHbtx uemodoe pacqema zudpoduuctJ4wtecKux peucul,tor mexHuuecKltx cucme.tur

paspa6omQHa nlnmeJvtamuttecKan uodenu KarumaquoHHo-cmpyiluozo deaepamopa,

no36or.nrcu4afl onpedennmu eQQercm deaepatluu dnn sadauuoeo menJtozudpaenu-

uecKozo peJrcutva c yuemoA4 noKasameJteil pa6ombt mpaKmq omcocq sbtnapa.

B pesynrrare cl4Hre3a AByx pa:pa6oraHHbrx uo4elefi aBTopoM nonyren eS-

SerrIanHufi tuareruaru.{ecrufi I4HcrpyMeur, o6ecuerruBaroqrzfi onpe4eJreHr{e rroKa-
garelefi KarlecrBa .{eaSpaIILII4 BoAbr B arrnapare paccMarpuBaeMoro Trana ilpu u3-

MeHeHrlr{ yclonnfi ero gKcrrJr y ar aWV.

Taxvu o6pa:ou, ro coAep)KaHHIo luccepraqzx BapoqKLrHa FO.E. frBrrflercfl

3aBepIUeHHbIM HayrIHbIM I4CCJIeAOBaHI4eM, COCTOLIT I{3 BBeAeHLIt, IIeTbIpeX fJIaB,

ocHoBHbIX BbIBoAoB u 2 nputoxeuufi. OdocHoeaHHocmb BbrBoAoB r4 peKoMeHAa-

qnfi Aucceprar{r{r4 ocHoBaHa Ha HcrroJrb3oBaHl{z Hayr{Hbrx MeroAoB HccneAoBaqufl

H ilonyrleHHblx [paKTI{rIecKHX pe3ynbraroB Bbrnorueuuofi pa6oru. focmoeep-
Hocmb [onyrIeHHbIX pe3ynbraroB ocHoBaHa s o6racrz reopr4u: na aupo6r4poBaH-

HbIX MerOAaX MareMarl{qecKofo MoAenprpoBaHlrf, crarucrr{qecKoro 14 r4MI4TarIr{oH-

HOrO XapaKTepa; Ha yAoBJIerBopI4TenbHoM cofJracr{r{ yKa3aHHbrx pe3ynbraroB aB-

Topa, ony6luroBaHHblx no reMe Ancceprarryu, c SamzuecKraMr4 orrbrrHbrMr{ rroKa-

3areJr-[Mrl pa6orrr KaBnTaql{oHHo-crpyfiHufi AeasparopoB npn npoMbrrxneusofi

3KcrlJlyarar\vrkr no o6:opy I43 orKpbrrblx I,IcroqHr4KoB r.r AaHHbrx ApyrHX r4ccneAo-

narerefi.

OcnosHHe HayqHble pe3ynbraru ory6JruKoBaHbr n seo6xoAr4MoM o6reNae s

HayqHbrx vrcaaHuflx rro cnl4cKy BAK. B gzccepraL\r4vr cor4cKareJreM AaHbr Kop-
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peKTHbIe ccbIJIKH Ha HCTOqIJIIKLT, OTKyAa 3aI{MCTByrOTC.rr CBeAeHr4.rr r{ HayqHbre pe-

3ynbTaTbr, [pHHaAJre)KauIr4e ApyfLlM aBTopaM.

3Haquvrocrb pe3yJrbraroB, [oflyrreHHbrx B Ar{cceprarl[trr

AJrfl HayKrr r{ [paKTrrKrr

T e op em uu e c Kafl 3 H aq uJw o cmb uc an e d o e an un orp ax{aerc.f, B r{3freHI4I{ Blrvrr,-

Hlr{ pexuMHbIX napaMerpoB KaBr{rardnoHHo-crpyfinoro Aeasparopa Ha eQ$errun-

Hocrb Aea3parlur{: BoAbr r,r rerrJroHocuTeJn B TexHoJrorutrecKllx c?rcreMax T3C npn

BKlIorIeHI4H B HI4x KaBraTarlxoHHo-crpyfinoro Aea3parop&, B ToM rrr4cJre rIpI4 Mo-

AepHI{3aIIUI4 MaTeMarHrreCKOfi VrO4errA UpOqeCCa Aea3parlr4r4 rrocJre nonaAaHn r rre-

perperofr BoAbI B 3oHy pa3pex{eHl4t c rloMotl{bro BBeAeHLT-{ AorronHrrrreJrbHoro na-

paMeTpa nAenrnQuKar\vv\ onpeAen-rreMofo I43 pe3ynbTaToB sKcleprrMeHT€LJrbHbrx

r4ccJIeAoBaIJLrvr.

IfpaxmuqecKan 3Huttrmocmb duccepmar4uu o6ycttoBJreHa Bo3MoxHocrbro

HellocpeAcrBeHHoro HcIIoJIb3oBaHr4-f, orAenbHbrx pe3ynbraroB pa6orbr (pa:pa6o-

TaHHrIX I,I MoAepHI{3I4pOBaHHbIX TeXHI4TIeCKLIX peUenHfi c cl{cTeMofi nparruve-

cKI4x peKoMeHAa\uit rro I4x rIpI{MeHeHuto) npu [poeKTr4poBaHulr HoBbrx trJrlr co-

BepIueHcrBoBaHLIrI ,4eficrnyrourrx gHeprerl{qecKlrx ycraHoBoK r4 TexHoJroruqe-

cKHX cl4creM oneKTpocrauqufi. Pr4 uonyqeHHbrx B Alrcceprapu pe3ynbraroB yxe

Llcnonb3yerct B npoMbllrlneHHocrr4 nra6o npr4Hrr r< 6olee AerarrbHofi npopa6orKe

B Teruro3HepfeTHKe, o rreM cBI4AeTeJIbcTByroT aKTbr BHeApeHr4_fl.

OrIeH rca coAepr(aH lrfl A rr ccepra rluu rr aBTopesepara

llpe4crauleHHat K 3aIrII4Te Auccepraur4r cocror4T H3 BBeAeHufl, qerbrpex

fJIaB, ocHoBHbIX BbIBoAoB I,I pe3ynbraroB, clrrcKa nvreparypbr r43 178 narlrraeHoBa-

l;.uit u 2 npr,rnoNeuuit. OcHoeHofi rercr r43Jro)r(eH na 165 crpaHr4rlax, Ar4cceprar\krfl

co,{ep)Klrr 66 pr,rcynKoB r.r 11 ra6nuq.

Bo s neA en u u o6 o cHoBaHa aKTyuulbHo crb reMbr Alrccep r aL\vrvr, c S oprraynupo-

BaHbI IIeJIb pa6oru I4 ocHoBHbIe rloJloxe]F'krfl, BbrHeceHHbre Ha 3arrltrTy.

Ilepnyro rJraBy col{cKarerb nocBqrl4n rroApo6nonay o6ocHoeaHlrrc qenn r,r

QopulrpoBaHnlo 3aAar{ I4ccne,qoBa:r.vrfl, coBpeMeHHoMy cocrof,Hr4ro upo6leirln

TepMllqecrofi Aea"aparP4r B cLlcreMax o6ecuerleHr4f, BoAHo-xHMr4r{ecKoro pexsrMa

TerIJIOSHepfeTHr{eCKLlX yCTaHOBOK r4 MOAenr{pOBaHr4r AaHHO|O TeXHOJTOTI{IIeCKO|O

npoqecca.

B qacruocrn, BblrlorHeHurrft aHiurlr3 I43BecrHbrx nuTeparypHbrx zcrorIHr.IKoB:
-rro coorBercrBylorlllM KoHcrpyKIIHtM ycrpofrcrB B crrcreMax Bo3Bpra KoH-

AeHcara rpelo[Iero rrapa BHerrrHlrx norpe6urerefi, KoH.qeHcarlr4oHHbrx ycraHoBoK



rIapoBhIX ryp6l4H, cl4creMbl BoAf,Horo oxnaxAeHr{r o6MorKr.r craropa ryp6oreHe-

paropoB c BoAopoAHo-BoAxHbIM oxJra)KAeHneM, Aea3paropoB neperperofi nogrr z

T.TI. :

-rlo Borlpocy BbIflBJIeHLIt Sarropon, BJIIa{rouIr4x Ha Koppo3Lrro MareprrurJroB

TexHoJrorr4qecKrrx clrcreM T3II;
-[o Mero,qaM MoAeJIkIpoBaHvfl BvrxpeBbrx u 3aKp)ru{eHHbrx rerrenufi, n rovr

qlrcJle HMrrTarIr4oHHof o xapaKTepa

rIo3BoiI I4JI ycraH o BI4Tr Hanp aBJIeHrr e rlo Bbrrue Hzx e S Q e nrlrB Ho crr4 AeaJparryrLr

TelJroHocI{TeJIt B TexHoJlofr{rrecKLrx cr4creMax T3C 3a cqer npr{MeHeHvrfl KaBkrra-

IllaoHHo-crpyfinoro Aeasparopa c coBepllreHcrBoBaHr{eM cxeM ero BKJrro-rreuufl. vr

pexs{MoB pa6oru.

Bo nropofi ruane ilpeAcraBJleHa pa":pa6orKa LrMr,rrarluonnofi MoAenr{ aKTuB-

nofr gonu KaBl4ralluoHHo-crpyfruoro Ae€Dparopa B cpeAe Flow Vision Anf, AByx
cnf{aeB: B orcyrorrkrv kr npu HaJrr4qr4r4 orcoca napoBos4yuruofr cMecr4. fux pa":-

pa6oranuofi ynpouqennofi reoMerpllqecxofi MoAeJrH pa6ouefi 3oHbr yKa3aHHoro

Aeagparopa MoAenl{poB€ulocr 4nyx$a:Hoe IroreHulr€rJrbHoe rerreHr4e AByx He ne-

peMeIIrI4BaroIrIHXct Hecx[MaeMbrx xc4AKocrefi c pacueroNa zs6rrroqHbrx craruqe-

cKllx tI rIoJIHbrx ,4auenufi BAonb pa4ryca B fopr43oHTaJrbHoM (uo ocll $ u Beprr{-

K€uIbHoM (no ocn Y) uanpaBJleHl{flx, a raKxte oqenr<ofi coorBercrByroxlr4x ycpeA-

HeHHbIX sHa.IeHlafi 4auennff B IIoroKe Bo.qbr B AaHHoM cer{eHr,rrl. BrrqnreHo, qro

orcoc Bblrlapa cuoco6crByer yronIrIeHHIo cJIofl xs4AKocrtr uo ecefi AnrrHe aKTHB-

HOfi SOHrr Aeasparopa Ha Benxqr4Hy or 13 ao 20 Yo, zgecs nepxnnfi [peAeJr yKa3aH

Alrfl, ceqenufi r;druzu BblxoAHoro o6rerareJlt B HarrpaBJreHr{ra TelreHlrf Bo1br. flo-

Kut:aHo, qro crarurlecKoe .qaBneHLIe B rroroKe Bo.{br B aKTI{BHofi soHe Aeagparopa
lpaKTI4qecKI{ TIOJIHOCTbTO OilpeAen.f,eTcq COnpOTr4BJreHr4eM TpaKTa oTCOCa Bbr[apa.

B rpernefi r.ilaee BbIloJIHeHrr o6o6qeHue 3Kcrrepr4MeHT€LrrbHbrx AaHHbrx o

Aeaspallnn BoAbI 3a rrer HarrallbHoro s$Sexra r{ pa3pa6orra orrkrcannfl rrpoqecca

AeaspaIIHlI BoAbI B KaBuraquouuo-crpyfiHoIr,r Aeasparope. B qacrHocrr4, rrpeAno-

xeHa [epBoHaq€LllbHa-f, Kplrrepr4€urbHar, Soprraa orleHKrd e$Qercra Aeasparlkrvt, Nrr
roropofi ro oTIbITHbIM AaHHbIM Ir3 orKpbITbIX r,rcrorrHr{KoB Apyrtrx LrccJreAoBaTe-

refi sHuoJIHeHa npoBepKa a,{eKBarHocru c rrocJreAyrorrluM BBeAeHr4eM sMlr4pr{qe-

ctcofi [olpaBKI4. Haupulvrep, aBTopoM BbI{BJreHo, qro rr3BecrHaf, MoAeJrb

W.I4. Onrar<epa Ant BaKyyMHbIX AeasparopoB Kn ac cu.{e crofi KoHcrpyKrlrrr4 rrp aKTpr-
qecKl{ BABoe 3aH}I)Kaer :S$err .{easpaquu orHocr4TeJrbHo sKcrrepuMeHTarrbHbrx

sHaqeuufi u rloroMy He npLIMeHuMa rlpu paccMarpr{BaeMbrx ycJroBvrflx, a MoAenb
(1), upn KarrecrBeHHo BepHoM rrporHo3l{poBaHnr{ sKcrrepuMeHTaJrbHbrx AaHHbrx
KoJILIqecrBeHHo Aaer 3aBbIIueHHyIo oqeury eQSeKTa Aeaopapkr. 3auerrau, uro
yKa3arlHoe BBeAeHI4e gMrrl{pllqecrofr [olpaBKr4 rrpr4BoAr,rr K AorronHlaTeJrbHbrM

AByM KpurepLI€uIbHbIM Sopuarvr [peAcraBJleHr4.f, s$Sexra .{easparlrrkr, rrpkr oroM Bo

Bcex rpex cnyqa,ax [peAJIox(eHHbIX cnoco6os pacr{era aBTopoM Bbrf,BJreHbr coBna-

AaIOIIIHe fpaHI4IIbI HX TIpI4MeHI4MOCTT{ AJI' CneAyrOUr4X [apaMeTpOB rrpoqecca: r43-

MeHeHUe TeMnepaTypbr An{ HallallbHofo IlepelpeBa BoAbr nepeA AeaspaTopoM
Lt r*: t u*-t r:(0 13 -9 r7 )

oC; 
AaBJreHHt B AeasparluoHHoM 3JreMeHTe



pA:(0,26-0,88)'105 fla;

6

oTHOCI,lTelrgOfi rrrApaBJrr4.{ecrofi Harpy3Kr{

g : GlGu--(O,3-1,0);g: GlGu:(0,3-1,0); 4nr N4accosofi KoHrIeHTparJur4 pacrBopeHHoro KkrcnopoAa B

BoAe Ha BXoAe n 4auuufi oJIeMeHr C0:(330-6405) vmr/4vr'. ConocraBJreHr4fl. a[e:rc-

KkrcnopoAa B

BarHocrr{ yKa3aHHbrx Qopla rpeAcraBlreHufl. s$Sercra Aeaspaqur{ rrpoBeAeHbr rro

HecKoJrbKr4M Kpr{TeplrrM: @uruepa, MHoxecrBeHHoMy KoppeuquoHHoMy orHo-

IUeH?rro u cpeAHeKB aAp aTlrqHoMy oTKJIoHeHuro.
rlerneprar rJraBa rrocBf,uleHa rlpe.qnoll(eHHbrM TexHrrrrecKrrM peueHurrM c

au4avefi coorBercrByroqzx peKoMeHAa\uit ro rroBbrrrreHr4ro sSSerrranHocrr{ Ae-

aSpaIII4Ir TeIIJIOHOCUT1ITfl B TeXHOJrOfr4qeCKI4X CIzTCTeMaX T3C 3a CrIeT BKJTIOqeHUI4 B

Hprx KaBuTarlr{oHHo-crpyfruoro Aeagparopa, B qacrHocrr{, B cr4creMax Bo3Bpara

KoHAeHcara ilapa BHerrrHr{x norpe6urenefi; KoHAeHcarILroHHbrx ycraHoBKax napo-

nrrx ryp6r{H; cr.rcreMax BoA;rHoro oxnax{AeHrz-fl o6ruorKlr craropa ryp6oreHeparo-

poB c BoAopoAHo-BoA-rrHbIM oxJIa)KAeHI4eM. Hanprarvrep, Ans cr4creM Bo3Bpara KoH-

AeHcara BHerrrHr4x norpe6urenefi Ha ocuoBe BbrrroJrHeHHbrx r4ccJreAoBauuit npeA-

JromeH cnoco6 oueHKH rpe6yeuofi npou:noAr4TeJrbHocrr4 H KornqecrBa ycraHaB-

JIUBaeMbIX Aea3paTOpOB, KpaTHOCTT4 pelll4pKynflr\krw BOAbr rrepe3 Hr4X, HeOOXOATT-

Mofi e Ka)KAoM pexfl4Me, B ToM qr{cJre rrpI,IMeHr,ITeJrbHo K ycnoBr4sNr VIsaHoscxofi

TSII-1 c rpaKTlrr{ecKr{Mlr peKoMeHAarJvrAMvr.{m pe€ilbHbrx ycronufi oKcrrnyara-

qzu. llpn eroM pacrrerHar cKopocrb Koppo3lrr4 rpy6onpoBoAa Bo3BparHoro KoH-

AeHcara rrpr4 pe€LnvlF,arryrvr Mepolpurrr{r yMeHbururcs B cpeAHeM Ha 43yo, a IIpu

pa3HbIX pe)KLIMax B npeAenax (31-49)%.

3aueruu, r{To nepBafl rrraBa Ar4ccepraIILII4 3aKaHrruBaercr rrocraHosKofi 3aAarl

uccJleAoBaH'vlfl., ocTa-rrbHbre cooTBeTcTByIorIIHMr{ BbIBoAaMH, B 3aKiuoqeHuu

IIpeACTaBJreHbr OCHOBHbTe BbIBOAbI r{ p eKOMeHAaTIH}r.

B uueroulnxa . AByx rrpuno)KeHvrflx pa3MerrleHbr: gKcrrepprMeHTanbHbre AaH-
HbIe, r4crronb3yeMbre n pa6ore; ABa aKTa BHe,{peHur rexHLTqecKux pemeHufi na

rlpeAnpuflrr4flx 3AO <Vnpannxrcqa{ KoMrraHr4{ o6re4raneHHoro uerep6yprcKoro

oHeprocrpourerrbHoro KoHcopqr{yMa) (r. Caurcr-llerep6ypr) r4 3AO <Po4uuxor-

cKa{ sHeprernqecKafl KoMrraHlrfl)) (r. Po4Hraru trtlsaHoscrofi o6l.) c coorBercr-

ByIOqr.rM sKOHOMLTqeCKpTM paCqeTOM BHeApeHr{s pe3ynbTaToB; nn$Oprr,raqus, o6

I{crIoJIb3oBaHLrv sJreKTpoHHoro yve6noro noco6u-s <ArrvrocSepHbre AeagparluoH-
Hbre ycraHoBKrD) n yue6Hrrfi upoqecc IrIf3Y.

3a*reqaurdq no AHcceprarluu

1. llpocr6a no.scHnm oco6eHHocrr{ rrpeAnoxeuHoft aBropoM MoAenr{ rpoqec-

ca Aeasparlr{r4 B anllapaTax rrepefpeTor{ BoAbr c [o3r4ur{r4 TepMoA[HaMuqe-

cKoro rroAxoAa, aHoHcr,rpoBaHHoro raKr4M o6pa":ovr B TeKcre Avcceprarlnr4.

2. llpuir,reHeurre rraKera Flow Vision [peArroJraraer MoAenr{poBaHr{e noJu AaB-

renzfi B BbrAeneHHoM rlMlrrarluoHHoM pa6o.reu o6reue a[[apara npLT yc-



JroBr4lr noAarrr.{ [apa B 3aAaHHoe cerleHl4e cocpeAoToqeHHbrM o6pa3oM, oA-

HaKO Ha npaKTr{Ke AaHHafl rIOAaqa r4MeeT paclpeAeJreHHbrft xapaKTep. Ha

Harx B3fJrfrIu Tpe6yeTcfl AorroJrHr4TeJIbHoe o6srcHeHue Bo3Mo)KHbrx [peAe-

n OB IIOrp eIxHO CTLI BbIII OJIH-IeMbIX p aAqeTOB.

3. llpe4craBJreHr4e rroroKa napa B pe€LnbHoM Ae€Dparope B Br4Ae rerreHuf, He-

cxr{MaeMofi xu4rocrrr B rrMr4TarIuoHHoM pa6o.reu o6reue a[[apara B paM-

Kax rraKera Flow Vision raK)Ke rpe6yer ro.rrcHeHrlfi. llpn KaK?rx ycnoBlrrx

rrpaBoMepHo AaHHoe npu6nuxenue? I4ueercg ru noAo6nufi onur y Apyrr{x

I{CCJIe,IIOBarenefi?

4. [nt. orIeHKLr sQ$errznHocrlr y4anortufl DXeKTopoM rapoBofi Sasrr, HaKan-

JrnBaroIr1efic-fl ecre.{crBlre LrHepqlroHHbrx {BJreHufi e rrpuoceBofi soHe KaHa-

na npH TypoyneHTHoM pexHMe rerreHuq )Kr,rAKocTH, Mo)KeT obrTb rrcrroJrb3o-

BaH [OKa3aTeJrb CTefreHr4 ee 3aKpyTKI,I, KaK XapaKTepvcTIlKA LTHTeHCHBHOCTI4

nuxpeo6pa3oBaHl,It pa6o.refi )KrIAKocrI{ B aKTr4BHofi soHe KaBr{TarIr4oHHo-

crpyfinoro Aea:paropa. O,4naKo AaHHbrfi Qarrop, Ha Harrr B3rJrrA, npeA-

craBJreH B pacqerHoM aHzlluae pa6oru HeAocraroqHo.

5. fltrx ycvrnenvrfl. npaKTlrrrecrcofi 3HaqrlMocru pa6orbr rleJrecoo6pasno 6rrlo

oSopnaurb coorBercrByrorqyro 3atBKy Ha o6rer<r r4HTeJrJreKryanrHofi co6-

cTBeHHOCTLT, Hailpl4Mep, Ha [OJIe3HyIO MOAeJrb, CO|JTaCHO 3arBJreHHbrM aB-

TopoM KaK rrorrbrrKaM MoAepHrrcapr4 pr3BecrHbrx rexHlrrrecKl4x perueuuft

Anr oreJrbHbrx rexHoJrorlrqecKLTx cl{creM T3C, TaK Lr HoBbrM perxeHl4sM B

4anuofi o6racru, B rracrHocrvr, [rrfl. cracreMbr Bo3Bpara KoHAeHcara napa

BHeruHr4x norpe6urer efi .

6. B Auccepraqun ra anropeSepare orcyrcrByror cnlrcKn ycnoBHrrx o6ogna.{e-

HLITI, HO B COOTBeTCTByTIqLTX TeKCTaX rrpeACTaBJreHa r4X aKKypATHafl, pAC-

ruuQpoma ro Mepe BBeAeHr4{.

Haruqrae yKa3aHHbrx 3aMerraHufr rosnoJrrer, TeM He MeHee, xapaKTepr.r3oBarb

paooTy rroiroxcr{TeJrbHo.
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O6qas orIeHKa Arlcceprarlrr

,{uccepraqux Bapor{Kr,rHa IO.E. coorBercrByer nacilopry nayuHofi cnerll4anb-

Hocrr4 05.14.14 <TennoBbre 3neKTpr,rqecKl4e craHrlr4u, HX oHeprerur{ecKr4e cncre-

Mbr Lr arperarbr)), BbrrroJrHeHa Ha aKTyaJIbHyro Anr gHeprerur{ecKofi orpacnn TeMy.

Bce ocnoBHbre Ha)rqHbre rroJro)KeHlrq, BbIBoAbr Lr peKoMeHAar\vrvr, c$opvrynupo-

BaHHbIe B ALrCCepTarIT,I'kr, CneAyeT rrpr43HaTb AocToBepHbrMrr r4 ooocHoBaHHbIMrI.

,{uccepraquq o6raAaer BHyrpeHHr{M e,qr4HcrBoM coAep)Ka:r^vrfl., uayuHofi nosl4sHofi

r,r npaKTr4.{ecxofi 3Har{r4Mocrbro. Co4epxaHne aBTope$epara rroJrHocrbro orpa)Kaer

ocHoBHbre rroJroxeHr4fl avcaeprarllru. Pe:ylrrarrr pa6omr qacrl4rlHo BHeApeHbI B

rrpoMbrruJreHHocrrr. OcnoeHrre rroJroxrenufl. Anaceprarlr4pr s norHofi Mepe ouy6nu-

KoBaHbr B orKplrrofi ueqaru (8 crarefi n peqeH3l4pyeMbrx xypH€ulax r43 clplcKa pe-

KoMeHAoBaHHbrx BAK, 1 crarus - B xypHane, I{HAeKc[pyeMoM B Me]KAyHapo4uofi

6a:e SCOPUS) u anpo6upoBaHbr ua 9 nayuHbrx r4 HayqHo-rpaKrlrqecrrax xonSe-

peHrluqx; rpe6onaukrfl. rr. 13 <llonox{eHr{{ o [pr4cyxAeHvrkr yqeHbrx crenenefr>> s

orH o ru eH uu ny 6 rrwKarlr4r4 p e 3yn brar o B AIlc c ep r aquit B bI II o JI H e HbI .

3an.n ro.reHrre rro Al{cceprarIHr.r

HaupanneHvrfl. vr MeroAbr rrccJreAoBaHprfl Ar{ccepraqzoHnofi pa6oru Eapou-

KHHa lOprax EsreHreeu.{a coorBercrByror rracilopry nayunofi clerlr4aJrbHocru

05.14.14 <<TennoBbre 3[eKTpuqecKrre craHIIrII4, rrx sHeprerr{qecKrle czcreMbr I{ ar-

pefaTbr)), a r.rMeHHo, Qopuyne cnerlr4aJrbHocTra: <<co6epweHcm6osctHu(e) dettcm-

6ynu4ux ... muno6 u KoHcmpyKr4uu ... acnoMozqmetrbHoeo o6opydoeauun mettJto-

Bbtx greKmpwtecKux cmauryuil>; (.. .noucK npuel4os u uemodor onmu.q,nt3aquu pa-

6oraux pecrcuJvror o6opydoeaHufl>>; <<6onpocbt ... eodubm pelrcLu,to6>>, <<npo6neuut

o6ecneqewun uadecrcuocmu... u mpe6yeuozo paSouezo pecypca o6opydoea-

Hufl...>>. <<mexHuKo-oKoHoMuuecKue ... uccnedoeaHutr>>; u o6racrrM lrccJIeAoBaHI4.g:

n | <<Paspa6omrca HayqHbffi ocHo6 uemodoe pacHema, eut6opa u onmuf,tu3aquu

napeJvtempor ... azpezamo*, cucmeM ...); rr. 2 <<Irlccnedoeauue u Jwamewamuqe-

crcoe uoderuponaHue npoqeccoz, npomeKarcLqux 6 aepeeamqx, cucmeMax ...>>; tr. 4

<<Paspa6omKe KoHcmpyrcquit ... acnoMo?amenbHozo o6opydoeauua u KoJvlnbtomep-

Hbrx mexHonozuit ux npoeKmuponaHufl ...); n. 6 <<Paspa6omrca sonpocos oKcnnya-

maquu cucmew u o6opydo6aHun...>>.

flraccepraqux EapoqKuHa IO.E. sBrltercfl HayrrHo-KnaruQzraqlloHHofi pa-

6orofi, B Koropofi usroxeubr HoBbre Ha)^IHo o6ocHoeaHHbre rexHrrqecK[e Ii rex-

HoJroftrqecKr.re peueHr4q, o6ecnevr,rBarour4e rroBblrrreHHe sooexrr{BHocrrr AeaSpa-

qura rbnloHocr4TeJlq B TexHonofnrlecKr{x cl4creMax T3C 3a cqer [pr{MeHeHr4fl Ka-
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BLrTarI?roHHO-CTpyfi HO|O Aea3paTopa, BHeApeHr4e KOTOpbTX BHOCT4T 3Haqr4reJrbHbrfi

BKnaA B pa3Br{THe gHeprerl4r{ecKofi orpacnl{. OnnourapyeMar pa6ora <<Conepuren-

crBoBaHrre rexHoJroruqecK[x crrcreM T3C

crpyilHoro Aea3paropa>> coorBercrByer BceM

6onauusvr u tt. 9 <<flonoxeHlrf, o ilpucyxA elrttrvr

ro rrocraHoBJreHrreM flpanurenbcrBa P(D or 24 ce:rrrs6pr. 2013 r. Ilb 842, a ee aB-

rop BapoqKHH IOpufi EerenneBuq 3acryxrr{Baer rrpr4cyxrAenvrs. errry yrenofi

crerreHr4 KaHAraAara rexHurrecKr4x HayK no cilerlkr€rrrbHocrr{ 05.14.14 <TeunoBbre

SneKTpHrIecKHe cTaHrIr4H, I{X SHepfeTIIrIeCKr4e CI4CTeMbI H arpefaTbl>.

O$raquamHufi orrrroHeHT,'

3 aBeAyroqufi r<a$ e4pofi <Te operlrqecKat MexaHr4Ka

H COrrpoTkrBJreHHe MaTepH€rJroB)

$e4epa-urHoro rocyAapcrBeHuoro 6roAxeruoro

oopa3oBaTeJrbHofo yrrpe)KAeHr4f,

Bbrcruero o6p asonauux <<flpocrancxufi

f o cyA ap cTB eHHbrLr TexH r4q e c Kr4Lr y H.uBep c r4TeD)

AoKTop Szsuro-uareMarr{qecKr4x HayK,

npo$eccop Kanpauona

AHua Eopncoena

f .<< /3 >> vLt-n-sr' 2020
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Kpurepr4_f,M, ycTaHoBneHHbrM Tpe-

yrleHbrx creuenefr), yrBepx(AeuHo-
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Erena Oreronna
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