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ooiuiiHoto o[oHeHTa, KaHAri.uaI a rexHl.]FI]ix HayK,

IIa:qPin IroPa Poc,rric.taaosuqa

ua 4lrcepraqiiiny po6ory Harouevnoro Mupoc:raea CrertaHoBI'Iqa Ha reMy:
..MOAEJIIOBAHH-'I TA PO3PAXYHOK IIPOTIECIB Y II,TAHAPHIX

lHnyKTI{BH14X EJf L-MEHTAX ,|lJrF EJf tKTPOHHOI

ITYCKOPEf Y,TIOBAJIbHOi AIIAPATYPI4 JIIOMIHECL(EHTHI4X NAM|I',

npeAcraBneHy Ha 3,[o6yrrs Hay(oBofo crylreHt KaH,Ill'IAara rexHl'IHI-lx

HavK 3a c[euiaJlhHicrro 05 09 07 - ceiuorexnira i glxepe:ra cni.rla'

flpu o:uafiou,reui i: 4llceprauiiinoro po6ororo Haxoueunoro Mupoclaea

Crenanoouva, alropeQeparolr i npau.rull 3a reMoto auceprariii 6yln :po6leui

HacrynHl BucHoBKI,I.

. 1. AxryarsHicrl' TeMll arlcepralrii'.

. Brropuirauu.t lrouinecqenrHt x JIaMTI (JIJ1) Honoro notpninHl r

Aiauerpolr rpy6ra MeHtue 20 MM B no€aHaHHi 3 eJIeKrpoHHl4Mri

nycKoperyrroBanbHl,IMu anaparaM[ (E[IPA) npnnelo He rl]ule .qo roKpauleHHs

{KIcHLIX noKa3HI.IKlB ocBlrJrcHHr, ale ii,4o:6ilsuenna repuiuy eKcflflyara(ii, ix

eHeproeQexrreuocri. MO)IgIIIBOCTI KepyBarri cB iTr orexH i .IHI-IM tr

xapaKTepucTI-{KaMrr.

,{4a nucorouacrorHofo xriBJreHHg raKoro rany,rIJI BuKopr,lcroByrorb

E|IPA e srux pons 6a:racry nnronye inayrrnnsufi elerleHtn (IE) rruii BI.'lcryrla€

oKpeMlrM eleMeHToM cxeMI,I Ta xapaxTepl{3yerbct BeJITTKI-IMI4 ra6apuravu' a

rarox rpy,{olricrxicrro ra enepro:arpacricrto npouecia [Qro eurorosreHHlr'

flepexi,{ 4o uinporlo4y:lr,uoi eneMeHTHoi 6a:n palioelerrpoHuoi anaparypl

craBr-.rrb 3aaarly nepexory !o nnauapuux IE, repeBarri {Kux noJl{falorb y MeHuux

ra6apnrnux po:lripax, BltIl1nx 3HarreHH.gx varurirnoro:ll'l:tty lliN eurrallr
o6vorrr. H X,-roMy pieni e,rexrpovat nir nrr neperuron.

Buxopucranux IIJraHapHIix IE norpe6yrcrs Rnpiruenn.r pqay 3alaq:

:a6e:neqeH[q reo6xiaHoi ao6porHocri npv JaraHHX ]Ha'lcHHt\ iH.[)t{THBHoc]i ,a

feoMerp[.IHl-tx po:uipax, rocrrinxeHH{ Bnn]rBy Maf}IlrHoro ceperoBlIrIa ra

QopMI.I npoBlnHl-lKa Ha enexTpllqHl xapaKTeptIcrrlKl{, po3p ynoK TerrJIoBLtx

napauerpie IE, lrogenrolanna eleKTpoHHI{x rpncrpoin 3 nJIaHapHuMu IE. Tol'ry

po6ora HaroHeuuoro M.C. <<MoaenroeaHHt ra po3paxyHor llpoqectB y
rrJraHapHux irr4yxrnenux eJreMeHTax Ans nycKopefynroBa.'rbHol anaparypu

nrouinecuentrux,raMn)) e aKTyaJILHoro.
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2. Hayxona HoBrr3Ha, cryniul o6rpyHronarrocri BayxoBnx noJlo?ncHl,,
eucHosxie i pexo*rengauiii.

Hayr<oai no:rbNenHr, BucHoBKrr i pexouen4aqii e nacniaxou HayroBr.lx

,qocriAr(eHb, BrrIKoHaHux aB?opoM npx eupiuenai talav,.rni nocrae:reHi n po6ori.
Aoc:riaNeHnq [poBorr4Jrucb cyqacHuMll MeroraMlt Ha ocr]oei BrrxopucraHH_s
reopii e,rerrpovarnirnoro no:u, reopii ren,roo6uiuy ra rennonepeAaqi, MerotiB
iuiraqiiinoro ra Qi:u.rHoro r,ro4elrcnauxa.

Ha!Koafi rroGu3Ho pesylu,mamie ducepntuqii r.olxrae a HacrylHoMy:..
L Po3po6[eHo MareMarvriHy MoAent Am Aoc:riILNena_r MafH]THIrx ra

elIeKTprzrIHI-tx xapaKTeprrcrr{K uJIaHapHI-Ix rHlyKTriBHI.tx e,reuentin, uIo .qo3BoJrI_IJIo

BpaxoByBarn oco6:rneocri iioro noae4iHr<rz a eaco(oqacrorHI,IX nblrrx.
2. Po:euHyro ra ,qonoBHeHo MareMarlliHy Mogenh AJII po3paxyHKy

TeMrreparypHrrx xapaKTepxcrrrK nJIaHapHrrx IE, _sKa roseorqe BpaxoByBarrl
renroBlABeleHHq e pe:y,rrrar.i KoHBeKuiJ, renlonponignocri ra pali3qiiiuoro
BuIIpoMiHroBaHHr.

3. Orpauana lo,qall'ruuii po3Br4ToK I,rolelr EIIpA : itrgyxraaunrr,r
eneMeHToM n:ranapnoi crjcreMI.I B qxocri 6a,racruoro ,4poceJr.[ lrcuiHecqenruoi
naMIIr.rJ rlo Ao3Bonr-.rJro BpaxyBarn lrirpov oay,rrH I i napiau r iioro 6y.4oeIal

3, Ilparruvua qinuicrl pery,rlrarie
1. 3alponouonano xoncrpyruiro rlJraHapHofo lnlyKTlrBlrofo e:reMerrra 3

3anoBHeHH.{M MiNgllrKoeoto npocropy HiKe,rr,-quHxoenM Qepuroll, lr<uii
oAHorlacHo enr<ouye po.rn 4ialerrpnra.

2. Po:po6neuo cxeMy euxignoro Kacr(a,uy EIIPA
IHAyKTHBHITM eJreMeHr.oN,I Anr JIIOMIHeCUeHTHI,IX [aMn Ta
MeToArrxy po3paxyHKy rioro eneKrpoMarHirHux napaverpil.

J. JanponoHoBaHo MeToarrxy Ta ajrfopxTN,r po3paxyHxy TeMnepaTypHofo
peNuuy po6oru nJraHapHoro iugyxrnnHoro e,reuesra El-IpA.

4. OcHoeHuii :vicr po6oru

!ucepraui.r cKJrara€Tr;cr:i ncryny, qor[pbox po:tri,ril, nncnoexin, cnacry
BltKoprzcraHr,rx A;rcepel i: 125 uaiiueuyaaur ua 1l cropiuxax. 3aranbnufi o6cqr
gucepraqir craHoBr.rrh 134 cropinxn, : nux 120 cropinor ocHoBHoro rercry. B
,4uceprauib BKJrrorIeHo 51 pracynox ra 6 ra6:uqr. OcHoeHr lojtoxeuuq
grcepraqil ony6lixonauo y 12 uayxoeux npaqrx, 3 lnux 6 - y cleqiaai:oaauux
HayKoBux OaxoBUX Br.uaHHtx (a rouy .rlrcri 1 c.rarrg y Ru.4aHni, ,Ke Bxoarrrb Ao

3 nJIaHapH[M

3anponoHoBaHo



MixHapoaHoi HayKoMerpurrHoi 6a:n Scopus ra I crarrg y 3aKoplloHHoNly

draxonolry eruanni), ra 6 re:ax aonogilefi Ha sir.ru:HrlHux ra rliNuapoanux

nayroeo-rexniunux xouSepenuir,..
Y ecryrri o6lpyuroeauo axrya,rruicru terur-.r. Bu3Haqerto Mery ra ocHoBHl

3aAaql Aocrill(eHHt, roxa3aHo 38t3oK 13 HayKoBHMtt npofpaMaMu ra reMaMrr,

crpopvy,rrooano HayKoBy HoBlI3Hy ra npaKTxqHe 3IlarIeHH.t orpuMaHux

pesymrarie, HaBeaeHo gani lpo oco6ucruii eHecox :.4o6yna.ta, ny6,lixaqii ra
anpo6aqiro pe:ylrrario po6oru.

Y repurouy po3ai,'ri (Arra,lii rrJrraHapHrx iH,tyKTxBHxx e,'reMeHtiB Ta

e,rerrpourroi arapa r ypu l ir BnKopricraHHfl \'r), trporHa.] i?oRaro cei t,ror erH i'thi

ra enerrpttvHi xapaxTeprrcrul(Ll "rI"[, lNepe,rauu x14BJreHHq sxtrx e EflPA.

3po6:reHo ana,ri: xoncrpyxqii mauapunx IE ra naee1eHo ix elextpovaruirut ra
renroni xapaxreprrcrr.rxrr. 3lifiureHo auari:] ltetorie ra nporpaMnoro

:a6e:ne.reHus AJrt MoAeJroBaHHf e,rexrpovaruiruux xapaKTepucr,.K THIIyKTI-IBHIrx

CJICMCHT]B,

. Y apyronry po:rai,ri <Porpaxyuor uatui'rttux 'ra ercKTpur{Hux
rapaKTeplrclxK rrJraHapH!rx irrlyrrueuur e,reuexrin Ha ocHoei ix
MarcMarlt.rrrux Moae,]ciit) npoBeaeHo ,aocni.axeHHg BnnrrBy QopMr,l [naHapHofo

IE na froro enexrporexHivui lapaMerpr4. Ha ocHoei [poBe,{eHoro po3paxyHKy

lrarniroe:rerrpr.ruHux lapauerpie nnaHapHllx ro4uon xpyuoi, KBa,{parHoi Ta

TpIzKyrHoi $opun 6e: uaruironpooo,4y noKa3aHo, llo y BI{na,[Ky 6arcrouraponur
KoryrxoK, lcpyua Qopua :a6e:nevye sa 14-11 % rparqy lo6pornicrr y

nopieHrHni : iunnur xoncpirypauirl'rn npu oararosiii irJLyrrn'usocri. Touy,,qra
rroAanbuux goc:rigrceHr 6y:ro nr,r6paHo aapiaur 6ararouapoeoi xoryurtrn rp1 r-rroi

Qopua. 3arponononauo xoncrpyruiro 6araroruaposoro IE n apnoi cncreuu, e
Inovy uixeurxonni npocrip 3arroBHeHo niKerr,-uunxoelrlr Qepurov axu[ e

onHorlacHo i:loll-suiiirrav uarepia:rol'r. ,{-ru :anponoHoaauoi xoucrpyxuil
npoBe.leHo MaTe\{aTr]qHe MoIeJIToBaHHJI MatHrTHux Ta eleKTpr.rqHr.rx

xapaKrep crl-1K. Bc aHos,rerro. ruo rrirerricrr- \rdrHirrroro cepeloerula rriN
B TKa\rfi Kor)rxK nputBon tb ro nilcr,reurrr nepiuuovipnoro pornoai,ry
rycrI,IHIa crpyMy, ni,qsurqeHHJ{ inlyxrueuocri ra tro6pornocri gpoce,r.r.

Tepriii porgi"'r (Po3paxyHoK rruroMux BTpar B rrJrauaptroMy

iuayrrteHorrl c,rcuerrri. ra ir en,,rre Ha te\{ncpat)ptrnii pcxulr iioro
po6oru. nprcerLreHo l)oJpa\)rtKy Btpat e npoeilnrry ta varHiruotry
cepegoeurqi n:raHapHrrx IE. Bcrauoeleno, ruo ocHoBna qacr[Ha BTpar [prrria,qae

Ha KoryrxKy ra cyrreBo 3a,!e)(Hrb ai1 Qoprlrl il [poBiAHuKa. Tax, nrpaln n

Korylrlul 13 KBaAparHoto tpoplrorc enrrie e rleiui trllullln B rroprBHrnHl 13

BrparaMu n xoryruqi i: npauoxyrnorc dtopir,lon enmrn npu rracrorl
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eneKTpoMafHiTHofo rroflr 80 KfU. floKa3aHo, ulo noBHi BTpaTH y MarHiTollpo]loAi

rK 3 HiKerb-rlHHKoBrzM Oepr.rroM, raK i Marltiii-ulrHKoBriM OepHroNl B Aia[a3oHi
rracror Bia 10 go 80 tcfu npaxrn.+ro ue nigpi:naro Lt'cr.

,{,u nranapnoro IE, rxnii 3Haxoarrrr,cl n ropnyci EJTPA, :anporonoeaHo

Nlarer'IarurlHy Mo,{eJIh Ant polpax)HKy toro reMnepaq plloro pexl4My.

Pospaxynor 3Bo.ullBct ,qo BIr3HarreFIH-s l 6yll-axlii NIoMeHT qacy 3HaqeHHt

TeMneparypr-i Ha pi:Hr-rx ai:r.sHxax reoverpii lto,qe-[i. BcraHos,leHo Br]lrLtB

xonQirypauil nponignma KorylxKlr ra po3rauyBaHH.s IE Ha pouo4itl
TeMneparypn e EIIPA. floxasano, ruo 3alrpololroBaHa xotrcrpyruia IE ne e

TerrroHaBaHTDr(eHoro Ha BcboMy .ciana3oHi qacror eia l0 ao 80 xfu i ne

nepeBrrLuy( Te\4neparyp) oroeyrotroro cepenoBHula na .10 'C.
Y vereeprouy porqi,ri <Moqe,rrcearrrrr etlxiauoro KacKaay EIIPA a,'rq

-II.II :l n,rauapnulr irrayxnreuur'r efleMeHToM> 3anporroHoBaHo arlfopqlM
po3paxyHxy noviuanr,rrux lapauerpiu e,reMeurie shxilLHoro KacKa,qy E|IPA
,rrouiuecqenrnor ,ravnn. ,{na J'ranu rlrrry T5 noryxaicrru 35 Br po:paxoeaHo

irt,ayl<rueuicrr nJraHapHoro IE r perLcnvi nigirpily e.retrrpolin ra 3anarrceanH.s

po3pr,qy npx 3aaaHnx 3HarreHHxx po6o,loi gacro'Lh ra eirrrocri pe:ouancuoro
KoHnerrcaropa Orpulrano ocu,/rofparrI H,rIil\yl rc crpv11i6 12p,11u i ,tpoce,rl npr
po6ori e nouinaruHoul' peNnvi. flpn qrouy BcrarroBreHo, rqo eneKTpoMarHlrnl

rrapaMerprr nnaHapHoro IE :a6e:nevyrorr Heo6xiani 3HarreHHq crfyuy ra
Hanpyfu naMnrr.

Y errcHoerax c(-,opvS,ruoeaui ocHoeHi rrayxosi ra npaxru'rHi pe3)nLrarh.

BuuroerIr rogHicrro o6rpynronani o ariceprauiiiniii po6ori.

5. 3ayearreHnl no :micry anceprauii ra aeropetpepary
1. Ha rouarxy lncepraqii re [ona]ro uepe,rir no:uaveHh ra yMoBHr.rx

cKopoLleHb ra noqcHeHrr lo Hux. rlaui noqcrerrH'l dlac teHi B rcrcri rtceprauii.
rlpore HagBHlcrb [epenrKy ro3HaqeHb ra cKopolreHh Ha noqarK) gnceprauii
cyrr(Bo cnpouL)l. li qfiraHpq ra potl r'rinrr.
2. V nepuorly po:lri,ri na octoei npoeelerolo ara,ri:y Lre cSopuylroaano
ocnoeHi saga.ri ra qi,ri aocliANenru. Taxoxr rK B ranoMy po:giri, rax i e po6ori
He lpn4i,reno ynalH [naHapHuM (ory]rlxaM Tr.rny Mearrlp
3, B po:gini 2 sa cr. 35 FraBeleHo Mero,4tr po3paxyrrxy e,racHoi i e.taeNrHol
iruyKTrlBHocreii KoryrrroK. Montnnso n po:ai:ri I eapro 6y"'ro 6lpoeecru aHa,n:
qnx r'reronin ra o6tpyHryearu, eoMy.qnr tlolaJr6lrrofo p03paxyHKy 6y:ro nu6paHo
MeTOA Cy\{yBaHHt.
4. B po6ori npoceneHo po?paxyHoK e,retcrporrat rirrrr.lx trap;rrerpia rLlLre JJrq

KorylxoK KBalparnoi, rpuxyrHoi ra xpyuoi rfopr'ru. Ilpore ue porparooari ui
napaNlerp[,{Jr{ Korytrrot iHuroi Qoplru, FranpuKJla/:( n'r]rlxyrHoi, ruecruryrr:oi i

T,II.
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5. B 4rzcepraqii ra aeropeQepari ne o6rpyuroealro, qoMy anlr nl.qBltrueHn.{

in1yxrneHocri s qKocti MarHirHofo cepe,4oBtlua 3a[porIoHoBaHo B[(opucraHHs

d;epurie rutue geox uapox: PLI 1 ra L l8H.
6. B po:aini 3 ua cr. 79 Ha pllc. 3.2 nonaHo :tpuBu\'IipHy rlcrorpaMy BTpar B

BrjrKax KoryuKr.l npn vacrori 80 nlu ra cuni crpyuy 250 IrA, ary npoeiannxa :
xoeQiqieurou Qopun 1, MoN:ruso,{,rs 6i,rsuoro po:yviunr napro 6ylo 6u

IlpeAcraBrrrrl ui nrparu y eur,rali 1leri:rr'tox rrcrolpaM oKpeNlo AJI{ Ko)I(Holo

ruapy. ,{o ubol'o 3ayBa)r(ellHt r,toNHa ei,qHecrrr ue ii re, rqo puc. 3.2 ue nonaHo B

aBTOpe(peparl.
7. Bilorlo, rqo varuirsi eracrueocti Qepnrin :a.rteNarr nil ix rerlneparypu.
flpore, e po6ori aaua:aueNsicrr, He po3rttt,4a.rtach.

8. B anrope$epari ra gnceprcrLii e onHci ttolcrpl xuii la[porloHoBaHoro
nJraHapHofo IE a.sxocri rpoce,rtr t[,! He BKa3aHo tuarepia,r BepxHboJ ra nlxtlloi
MafHitHHX n,tlBoK.

9. B po6ori n:ranapnzii lE posrunaerlcl ,'rurlre a sKocti 6alactroro gpocer.t

a,rr Jl,! ra He laepHeHo yBary Ha voxrueictu iioro ercoprcranHq t tlrocti
KoMnoHeHra KopeKropa xoeQiqienra ar<rurnoi notyNnocri EllPA.

6. 3ara.rbnnii BucuoRoN Ta oqiltna qucepraqii

[ucepiaqiiirla po6ora Haroseqsoro Mupoc,rana CrenaHoeu{a

<<More,trcgagHg ra po3paxyHox rpouecie y n,TaHapHHX lFl.[yKT!.BHHX eJ]eMeHTax

.qJI{ rlycxopery-rloBanbHoi anaparyptl ,nouirrecuenrur r rrlaNIflt € 3aBeprxello}o

HayKoBolo npauero 3 uayrono-o6rpyuroBaHuMH pe3yJrLTaraMI,I, tKr MaIorI)

HayKoBy Ta [paKTurrHy rllHHLcTb.

Pe:y,rlrarn, orpuvani e grceprauii ptl3Rr-ra.lorb rL'opiHl ra IlpaKTrKy

npoeKTyBaHHt c'rcTeM xrrBjreHHr po3prr.[Hxx .4)r(epeJl cBlTJra, [pe,[craBjltloTh

iurepec 4:rr HayKoBrrx ra inxeuepro-rexr ivnrx npauieHuxie-- ari :afivarcrucr

naHorc'rei\4arhKolo. a raKox voNl ru 6;rl auxoptcraui a ttaava,ruuouy npoueci

npu ninrorosui $axisuis csir,ror exrivroi ra,ryri.

O6csr. noeu:Ea i piaerrr, TeoperurrHnx rocJruTxeHb ra npoBedeHhx

po3paxyHriB i ix npaKTr-.r.rHa rlinHicrr eianoei.qalorL BlllloraM! qKi craerrtrlcf,,qo
KaH,qr,r,4arc6Kux.4r-1ceprar1ifi. lucepraqirc HanucaHo vrpaiuct xoro rlonoro. Terct i

rMicr siarooi,qarcrb nacnopry cleqia:r;nocri 05.09.07 - ceir,rorexuixa ta
axepena cBlT,'ra.

l{ucepraqiiina po6ora HaroueqHoro Mnpoc.'raea Crenanonuqa

<<Mo4elrcnaHHl ra po3paxyHoK lpouecie y nnaHapHtrx rfrlyKTnBHr4x e]rer'reHTax

,4nr nycKopefyjlroBanhHol anapaTypH JloMlHecueHTHr4x Jrai\'r[) 3a,4oBo,'I6H-{€

BIrMoraM IL 9, I l, 1 2 dlopuxy [pxcy,q]r(eHHr HayKoBux c'[yneHlB l np[cBo€HH.s

BqeHofo 3BaHHs craprxofo HayKoBofo cliepo6irurrarr, BrJKoHaHa Ha BucoKoMy



HayKoBo-TexHlqHoMy piBHi i oQopu,rena y aiAnoeirHocrL 3 Br4MoraMr.r OH
Yr<paiuu.

Aarop gucepraqii - Haronequuft Mtpoc:raa CrenaHosnq 3aclyroBye
nprrcyaxeHH{ HoMy HayKoBoro cryneH, KaHIHAara rexHiqaux HavK 3a
cneuia,rtHicrro 05.09.07 - cair,,lorexHira ra grrepe,ra cair,ra.

OSiqifinzi ononenr

^onAnazrr re^trrjHllx HayK, IoueHT
,4oUeHT KaQenp rolrn rcrepHoi iuNeuepii

KAHAI{IAT TEXHTTIHHX HayK,

Tepnoli:rrcrxoro naqionaltnoto
erouor'rivnoro yuiBepcr.rTery ..,

Bqeuzft ce

KAHAI.IAAT IOIICHT
Tepuoni

EKOHOMI

LP. IIa:4pift

My4par

t;ri


