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ne4yqeii opraHr.r3auuu ua /Iuccepr.arluortryro pa6ory

[\am6acsa IIIax6o:a To,rr u6.'(xcorronH.la
Ira ]'eMy <flosbluleuI{e 6ecuepe6oiiuocru pa6o'rr,r cucl'eM sJreKTpocna6xcerrlrg
opocLIT'eJrbtIblx tlacoctlblx c'rarrur.rii rrpu r.r3MerreHrru ux Har.py3or(>),
llpe/Ic'lzrBJIeIIIIyIo Ha coucl(auue y.rerroii crerrenu Katr/trurala 'r'exrrurrecr{Hx rrayK
lIo cIIeUHaJILlloc'rtr 05.14.01 - 3uepr-e'I'uLrecKr,te cuc'r'eMr,t H t(oMnJreKcbr

1. ArryaJrbrroc'rb'r'eMbr /Iuccepr.arluollroii p:r6o.rsr

B FIac'rorlllce BpeMfl, B cpe/ureM, 40-60% scer.l nrrpa6at,srsaex,1olj B

'l'a4xuxuclaFle oneKlpooHeprupr pacxo^ye'rcl Ha rrpoMrrurJJreunr,rrj v1

ceJlF,cl(oxogsiicreenunta ceKl'op 3KoHoMI,IKH c'rpanbr. B o6orax ceK'r'opax ocgosrrbrMt4

ItoTpe6uTeJltMI,I 3JIel(TpostIeprI,I14 lBJIflro'rcfl sner('fpottpHBollbr rrepeMerrrror.o .ror{ai.

IIr'rrc trolpelteuus ?JIeKTposHeplI4H yKa3arrubrx orpacJteii gapo2l1roro xo:trfic,rgo 6r,r.tr

sa$urccapoBall s 2012 r., ror4a 3nexrponorpe6leHue cocraBr4Jro 5g%. R 2017 ro11y

noTpe6leH14e 3JIeKTpo3l-IeprHH B ceJlbcrcoxo:xtic'rtser.rHoM cer('rope c'rpitrrrrr cocras7Jro

6onee 27% or o6Irlero o6r,eva nr,rpa6arr,rsaeNaoft 3JreKTpo3Heprar4. tlpn 3.r.oM

ocIloBHbIM14 norpe6zrerrMvr 3neKTpooI-Ieprh 14 qBrflrorc, 3neK.rponp14sollbl

opoct4reJIbHblx HacocHbIX c'rauqzir (OIIC). {auHtre o6rercr'rr ocHauteHbr

HeperynrrpyeMblMl4 3neKTpollpI4BoAaMLI, ilpv 3ToM 3neKTpoMarHr,rrHafl

coBMecrl4Mocrb sneKTpoo6opy4onaurar He yqarbrBaercfl. Tarcoe cocr.oflrr14e

rlpl4Bo/lar K LIacrbIM c6orv vr aBapvflM B HacocHF,Ix craHl(Hf,x, BHepJaFroBbrM

of'KJIIoLIetrvttM sJleKTporlr4TaHHfl v 3Ha\LtreJIbHbrM $uuanconbrM 3a.rparaM /ln, HX

ycrpal-IeHl4r. SJlexrponpl4BoAbI HacocHbrx claHqafi pKrror{a}or n ce6s
BbICOKOBOJIbTHF,Ie ac14I{xporlHbIe u cuHxpoHIlbIe ABI4I.a.teJIH, l\Ittl KO.TOpLIX

xapaxrepnofi oco6euuocrbro flBJIIercrl cJroxFrocrb rrporeKaH14, nycKoRbrx

repexoAHblx rpoueccoB. flrur 6ecnepe6ofrnofi pa6o'ru sreKrpoo6opyAonatil4fl OI,l(]



14 IloBbIUeHHfl HaAe)KHOCTA 3HepfOCHCTeMbr, B IlepByrO OqepeAb, r{eo6xollHMo

yqHTbIBaTb xapaKTepvg'il4Ku [ycKoBrrx pexr4MoB 3J]eKTponpr4BoAoB HaCOCHbTX

arperaroB, a raK)I(e I4x BJIHflIue Ha,qpyrae Hacoclrbre craHLwrvr. B uacrosuee BpeM,

BI-IeApf,IOTC' CI4CTeMrI IIJIaBITOrO [yCKa AJrfl BbrcoKoBoJrb'fFrbrx 3JreKTpoABur.aTelefr,

oAHaKo, 6e:4eralbHoro o6cle4onatufl arperaroB Ir gneKTponpr4BoAoB OI{C Aar{Hoe

M ep o np Hrr rve c,uvr aelc, H e rlen e c o o 6p a^: Hbr M.

B Coranficxoff o6racru Anfl BoAocua6>xeuzq ceJrbcKoro xossffcl'Ba ropoAoB H

paiioHon o6lac'ru I4clonb3yercr 6oree 1 10 HacocHbrx crauqnft, [prra]ourr4xc, Ha

HarIpflx(eHI4I4 6 14 10 KB, t4 86 crauqraii - Ha Harpsx(eHr,rr4 0,4 rcB. Cuclevtr

3neKTpocua6x<ena.s HaeocHbrx crauqr.rfi coe/lr,rHeHbr MexAy co6ofr 14 co3Aaro.t.

eAI4Hylo 3Heprocl4creMy CorAraficxofi o6racru. Slexrporro'rpe6lenae HacocFrbrx

cranunfi o6lacrn cocraBJlfler, B cpeAuev, 500 - 600 MBr.qac B ror. Kaxlr,ril 3arrycK

BbIcoKoBoJIbTHbIx 3JIeKrpoAnzrarelefi (B3D AaHHbrx crauqaft npnBoltlrr K

rlpoBanaM Ha[pflxeHl4fl B nurarorqefi cerlr w HerarHBHo BJ]r,rfler Ha pa6ory

3neKTpolpI4BoAoB cocelHzx crasUufi. Hatpuuep, B 2018 roAy Lra HacocHr,rx

craHl-Iaflx CorAaficrcofi oSlacrra 6r,uo sa$uxcupoBaHa 6olee 48 olxLto ueuuvt, ttz

HI4x 38- IIo tIpHqI4I-Ie [poBana 14 orKrroHeHr4rr Harrp{xeHrrfl B eeru. f[annoe

o6crogreJli,crBo cBI,IAe'reJIbcrByer o HeAocraro.{Hoii ycrofr.rneocrr4 3Heprocr4cr.eMbr

I4 He yr{ere 3neKTpoMarsursofi coBMecrl{Mocrr4 uorpe6ureleil. [\sw i]oBbrueHr4fl

6ecnepe6ofiuocru pa6orrr cucreMbr 3neK'rpocnaSxeuus OFIC v yBeJrHLrerJhfl

rexHI'IqecKoro pecypca 3neKrpo06opy4onauur, ueoSxo4auo uccJreAos a12,e

pelK[MHbIx [apaMerpoB 3neKTpoABr4fareJrfl, efo rrycKoBbrx xapaKTepr.rcraK, Hafper]a

o6rrorox I'I B3aI,IMHoro BJIlIflHr4fl 3JreKTpo[pI4Bo ila v cacreMbl 3neKTpocHa6xeH,q

oHC. Peruesze AaHHbrx npo6neru flBrrflercfl aKTyanbr{oii saAa.{efi.

2. CrpyrcTypa u o6rena Ar.rcceprauur

Texcr /(HccepraIII4LI I43noxeH B [oJrHoM o6reue c co6nroAeHrzeM roraqecxofi
ilocneAoBareJlbHoc'rI4 v Ha[HcaH |paMo'rHbrM 'fexl]Hr.recKr4M fl3brKoM, /(raccep.raltr.rq

lpeAcraBJleHa sa L92 crpaHl4llax, coAep)KI4T BBeAeune, 5 rJraB, 3aKJlolreHr,re, 133

nr.rreparypr{L'rx acroqHr4Ka, 7 rrpuilox<eunfi, 20 ralnuu u 121 pr4cyr{oK,

Ilo seeAerrur,r c$opMynr,IpoBaHr,r aKTyaJrEroerb reMbr HccrreAoBarytfl, rr.eJrr) H



3AAA.q]/^, HayqHaf, HOBr,r3Ha, TeopeTr4r{eoKaq V npaKTI4qeCKa' 3HaqI4MOC'fr, pa6ol'bt,

MeTOAbI I4CCJIeAOBAHVfl., [pr4BeAeHbr OCHOBHbTe IIOJIOX(eHl/^fl, BbtHOCI4Mbre Ha 3aUlr..t',fy,

cBeAer{r4fl o6 anropcKoM BKJIaAe r4 arrpolaryun pe3yJrblaron pa6oru.

B nepnoii rJIaBe reranbHo orucaHa crpyKrypa OHC nepBoro rrol(beMa,

npeAOTaBJIeHbI ee ocHoBHbIe qaaTlil vt rrpoBeAeH aH.aIIu3 TexHoJto['Hr.recK14x

rrpoqeccon. llpone4eH aHaru3 cacreMbr 3neKTpocnaSNeunx OHC.

Bo eropofr I-JraBe I4ccJIeAoBaHbr Boirpocbr, cBfl3ar-rHbre c 3HepleruqecKr4M

6alancou HacocHblx arperaroB u oco6esHocrgMlr Mexallur{ecKlrx xapaKTepnc'rr,rK

HacocHbIX arperaroB tIpI4 Harvrtut4 cra'rr4r-recKoro rraropa. I lpoee:ter1

cpaBHHTellur,tft aHanvrc cnocoSos perynr4poBaiHvrr ilpor.r3BoAr4TerbHocrr,r HacocHbrx

atperaroB. 3ueprerpr.recxuff 6anauc rroKa3brBaer, rrro BHerpeHHe peryJrr4pyeMor.o

3neKTponpl4BoAa c IzcrIoJIb3oBaHr4eM npeo6pa:osarerefr qacrorbr rlelecoo6pa3r-ro

rpu Halrr4.{I/x repeMeHHoff uarpy:xu. Tax KaK B OHC [epBoro rroA:beMa r]arpy3Ka, B

3Har{HTeJIrHofi Mepe, rrocro.trHHafl., LretTotb3oBaHrze HJra BHe/{peHHe peryJrupyeMor.o

3neKTporrp14BoAa rpe6ye'r .{oronHHTeJrbHoro o6ocnoeaHr.rrr.

B rperueft r-JraBe pa:pa6oraHbr KoM[brorepHbre MoAeJrv iltn HccJreAoBaLrvfl

rlepexoAHblx ilpoqeccoB cucreMbr 3JreKrpocua6xreH:afl OHC trpn npflMbrx H rraBr]btx

rlycKax acHHxpoHIJbIx H cr4rrxpoHr{brx 3JreKTp/-tBr4rarelefi uacocHbrx arpefal.oB, I ipra

paspa6orxe uo4elefi cucreMbl 3JreKTpocuaS>xeuns u 3neKrpo[puBoAoB OFIC

rlpeAcTaBJIeHo MaTeMaTI,IqeCKOe OTACaHHe OCFTOBHF,tX 3JIeMeH-r.OB CHCTeMbT

3neKTpocHa6xeuaq.

B 'rerneproii r.rase I4ccneAoBaHbr Bo3Mo)KHocrH nycKa B3A OHC c noMor_rtbro

Hl{Bepropa roKa. Ilpone4eH aralrvr3 orrr4qr4TeJrbHbrx oco6euuocrefi HHsepropa .roKa

A BF,IIIoIHeI-Io MoAenHpoBAHue xapaKTepI,ICTHK 14I{BepTop TOKa. Pa:pa6oraua

KoMllblorepHaq MoAeJlb o6ulea cl4creMbl 3neKTpocua6rxeuzs OHC c HHBept'opoM

ToKa, a raK)I(e MoAeJIb AJII I4ccneAoBaHr,rfl rrarpeBa o6vorox DJreK.rpoAtsarareJrs 14

rrpoBoAoB ilrllH.l,4]l sreKTporepeAar{ oHC npv [ycKoBbrx pexr4Max.

B usrofi rJIaBe paccMorpeHbl ocHo'Hbre Bonpocbr rroBbrrrrer,Hrr

6ecnepeSofiuocra SyuxqaoIlI4poBaHa,, caereMbr 3IreKTpocua6xrenru Hacour14x

cranqafi rpa rycKoBblx pell(I4Max pa6orur 3ner(TpoABr4rareJreft. IlpelcraBJreH nsr6op



cxeMbl 3aMeuleHI,Ifl cereBol'o rpaljcq)opMa'ropa v rrH'raroulepi f rrep|oCt4c't'e Mr)r,

BbltloJIHeH pacl{er [apaMerpoB MexaHr4qecKr.{x xapaKTepr,rcrr,rK 3neKTpoABr4fa'feJler4

llpH ocTaToqHoM HanpflxeFII4I4 Ha IUr4HaX HCTOrIHr.rKa IlWTaH]/l\ npoBeAer{o

I4CCJIEAOBAIfVE IPOBAJIOB HANPf,)I(EHI4fl NPI4 IIYCKE ACHHXPOHI-IbIX Kl C14I-{XPOHI,IbIX

ABl{rarenefi. flpone4eu pacqer rpoBaJroB r-rarpflxeFrr4fl B cHCT.eMbr

3rleKT'pocHa6xeHHtI OHC. flln rexHHKo-3KoHoMHrrecKoro o6ocnosaltur

rpeAno)KeHHoro clloco6a nycKa B3It OHC, rpoBeAeHbr aHaru3 pbrgKa

npeoSpasoBarerbHblx ycrpoficrn Ars cr4c'reM rrJraBHoro nycKa sJreK'rpo/leHr.ar.ereti a

aHarv3 ocHoBHbIx 3KoHoMI4r{ecKHX noxasarerefi afpotrpoMbrruJreHHolo ceKTopa

Corlrzliucofi o6lacla. flpone4eu pacr{er cpoKa oKyraeMoc"ru cHCTeM nJraBrror.o

[ycKa I{a ocHoBe Hl{Bepropa roKa. IIo nonyqeHllr,rM pe3yJrbraraM HccJre71oB aHVr

pa:pa6orau [eper{eHb peI(oMeH.{auwil ro troBbrrrreHtrro HaAexHoc'rr4

S y u x qz o H lrp o B aH r4-,r c r4 cre M br 3 Jr e Krp o c H a6 )K e H u s OI-IC .

B saK.rrrcqeHI'Iu c$opvynvpoBaHbl ocHoBrfbre pe3ynbrarbr, loJryrreFrrrbre 1pr4

peIUeHI4H IIocraBJIeHrIbIx 3a4ar{ w o6ec[eq[B1u[e Aocrgxet{He IIeJrr4

Al4ccepra[aouuoft pa6orll. Asalu: [ocraBJreHr{brx 3aAaq HocrreAoB alr4fl, MeroAoB 14

aJIfopI4TMOB I4X pelXeFll,lq, cBHAeTenLC'rByeT o eAr4r{c1'Be c'rpyKTypbr 14 coAepx(aHr4tl

Erecepr aquoHuofi pa6oru.

3. Hayvrraa HoBr,I3Ha v 3lraqltMocrb
pa6o'rur

pe3yJrbraroB Ar,rcceprauuou lroi.i

l-Iayuuar rIoBI43Ha ocI{oBHbIx [oJIoxeH wfr, u pe3yJrbraron pa6orbr 3aKJrroqarorcr{

B CJreAyroueM:

3.1' Pa:pa6oraurr KoM[b]orepHble MoAenH acr4HxpoHHoro t4 cr4FrxpoFrgoro

3J]EKTPOIPI,IBOAA' OTIHqA}OUVECfl OT H3BECTI.IE,IX UO4EICff TCM, LITO N03I]OJI,I}O'f

IIPOBOAHTb KOMTJIEKCHbIE I4CCNCAOBAHHfl NAPAMETPOB sNEKTPOTIPHBOAA NPI4 NPflMOM

vr IJIaBHOM ilycKe, BKJIIoqarcuII4x B ce6s $asnr,re roKI4 IBI,IrareJIfl, cKopocr.b

BpaqeHl4fl ero poropa, 3JIeKTpoMarHLlTut Ifi uolvteHT, a raKxe HarpeB o6nao1orc a

rIpoBanbr HanpqxeHr4r.

3'2' Paspa6oraua KoMllbrorepHafl MoAenb acaHxpoHHoro vt c,Hxpor-rHo.o
sJieKTpo[pI'IBoAa C I4HBepropoM ToKa, tlo3Bor.qrcuaq npoBo.(t4Tb AeraJrbHbrfi aHalu:
napaMerpoB 3neKTpo[pHBOAa [pI4 rlycKe c yveroM Br]emHr4x Bo3Myilr euvrir.



Pa:pa5ot'anu KoMIIbrol'epr{hre Mo/-leJr14, c rroMortlr,ro Kol'opbrx Bo3Mo)rcro

perynl4pollarb rlycKollble pe)r(r4Mbr 3JreKTpoo6opyloria[r4,fl - llBr,rfarer eu w uacOca -

[pI'I I4c[oIIb3oBaH[[ I4HBepropa roKa r eS$er<THBHo BHe/Iprrrb Meporrpr4flT't4rr lro

rlo BbIIrIeHaro 6ecnepe6oiiuocra pa6oru cacreMbr 3ner(rpocHa6xeHus OI-IC. f{au n u u

cnoco6 [ycKa 4nurarelefi orJrl4r{aercr or cyulecrByroudr4x MHHHMajrbr.rbrM14

3Har-leHI'IqMIz IyCKOBLIX TOKoB, CTpOTI4M OrpaHI4r{eHHeM IIyCKOBbIX

3rIaKOrlepeMeHHL'IX 3JIeK',fpoMafHaTr{brx MoMeFrroB 3ner(Tpo/lBht.areJrfl t4

MLIHHMI43arlvefi npoBanoB Halpqx(eHLrr B aerv, a TaKxe roBbrueHr4eM yc't'oii.lrzsoc.rr4

pa6olu 3HeprocucreM, o6:seluHqroulr4x OI IC.

4. Ilpa rcru qecKa l 3lra q I{ Mocrr, u peaJr n3a rrr.rfl pe3yJr bra'r'oB pa6or-sr

I4cromsoBaHue [peAnor(eHHbrx BbrBoAoB kr peKoMeHAar\Lri4 cloco6c.reyer

:(lcperu,rnrloMy yrpaBnerr14ro 3JTleK.rporrp14lro/IoB OI.lC,

Harrprx(eur4f, B ce'r'r4, noBbruleHr4ro 6ecnepe6ofiuocru

yBenr4qeHr4ro rexHr4r{ecKofo pecypca 3JreKTpoABHrarenefi

OF{C B rlenoM.

Pe:yllrarsr HccJIeAoBauvir rpr4Hrrbr K r4crroJrb3oBaHaro r{a OHC AIIC-l
Aurcxoro paitowa Pecny6naxa Ta4>xuxucraH, a raKlr(e B CII[I <f{Nanonu> r-.

XyAir<aula pI BHeApeHLI n yue6urrfi npoqecc Ha ra$e4pe <3nexrpocua6x<euue u

Aerouarraxa>> Xy4xaH4cKoro IIoJIHTexHr4r{ecKoro r4rrcruTyra TaANuxcxor.o

TexHlIr{ecKoro yHplBepc}rrera I4MeHH aKaAeMuKa M.C. Ocuuu [pr4 rrorrro.roBKe

6axalaepon v MarrlcrpoB [o HarrpaBner{uro <<AsroMarr43r4por]arrnrru

3JreK',rpotlpr4BoI).

5. cooree'rcrB u e coAep?Ka rr H s ,, ac fl opry c,, eq rr aJr [, H ocrr,I

Co4epNauae Aucceprauar4 coorBercrByer cneAyroLrIHM nyr,rK.raM llacnop.r.a

CrIEIIHAJIbHOQTI,I 05.14.01 _ 3HCPTCTI4I{CCKI,IE CI4CTEMbI I,I KOMIIJIEKC6I:

rIyHKr I <Paspa6orxa HayqHbIX ocHoB (noaxoaon) r4ccne/IoB ar-twr o6lrtrzx
ceoiicrs v npr4HllanoB SyrnrlroHr4poBaHr4s v MeroAoB pacrlera, anropn.rMoB v
rlporpaMM nrrSopa [I orrl'IMI43ar]vkr [apaMerpoB, [oKa3arerefi Kar{eorBa H pex(HMoB
pa6o'*r sHeprer,qecKl'Ix eI4creM, KoMnJreKcoB, oHeprerr4r{eeKHx ycraroRoK Ija
OP|AHI4qEQKOM I,I ANbTEPHATHBHbIX TOTJTABAX U EOSO6HOBJIflCMI,IX BH/{AX SHEP|HH B

Mr4H14Mr43aLU4t4 npO BaJto B

pa6orrr DHeproc14creMbr,

r4 3neKrpoo6opyao BaH:ar



uenoM pr r.rx ocHoBHoI'o H BcrroMofareJlbHofo o6opyAoBaHHf,));

TIyHKT 5 <Paspa6orru v HccneAoBal:afl, B o6lacru oHeproc6epex(eHr4fl yl

pecypcoc6eperxeuafl ilpr4 rIpoH3BoAcrBe rerrJronoff r4 3ner(Tp[.recxofi 3Heprr4r.r, rrpLl

'rpaHc[oprl4poBKe u HCIIoJI63oBaHWV renlonofi, 3JreKTpa.-recxofi 3Hepr]4rz M

3HeproHocarelefi B 3Heprel'aqecKr,rx crrcreMax, KoMrrJreKcax v cHcl.eMax

3r-reprocHa6x<euua>;

IIyHI(T 9 <Paspa6orxa Me'roAoB pacqera H MoAeJrr4porlarrr4, yc'rauoBaBuluxct

pe)KI'iMoB, IrepexoAHbIX rlpoueccoB 14 yclofivanocru 3r{eprerr4qecKr4x c14cl.eM,

KoMnneKcoB, 3JIeKTpHqecKux crauqaii u cetek, BKrrroqa, TexHI4Ko-3KoHoMI4rrecKoe

o6ocnosaHue rexHl4qecKl4x pemeuufi, pa:pa6orKa MeroAoB ynpaBJreHr4r pe)r(HMaMH

ux pa6orrr>.

6. Anpo6aul{r u ny6.rruxaqrlfl pe3yJrb'raroB AHccepraur4orruoii pa6orur

Pesyltrarrt pa6oru AoKJIaA[,rB arrvrcb Ha MexAyHapoAHbrx HayqHo-

[paKTHqecKI4x rcoucpeper-llluflx. flo retre Aaccepraquu ony6.rr6KoBa1ro 39 ne.{a.rubrx

paSor B xypHanax u c6opHLIKax, B roM rrr,rcre 17 ny6rurcar(ufi B per-(eH36pyeMbrx

vBAaHvrnx, peKoMeIlAoBaHHbIx BAK npra flpe:IzAer-rre Pecny6nraxu 'faANa rcuct'am, 7

qa'teii B trHAel(capyeMblx Me)KAyHapor(Hbrx 6azax AaHHbrx SCOPIJS v 15

rry6tuxaqmit B Apyrlzx H3l]'al:arx t4 Me)KAyHapoAHbrx HayqHbrx rcousepeurrr4rrx.

Bue4peHue pe3yJrLTaroB rrccneAoB aH:,fl rroATBepxAeHo 3 axravn.

AnropeSepar Ar4ccepraur{r r.r ny6laxar]iar rroJrHocrbro orpaxa}o-r co/tepxarrHe

14 IrayqHr;re pe3yJrETarbr, [onylreHrrbre aBTopou n pa6ore.

7, [\ucrcyccuorrrrbre Borrpocbr u 3aMeqaHr.rfl

7.1. B rl{ccepl'altr4H rtpe/Icral]rleH 3]{aqHTeJrrnrrpi o6r,eu Mar.eMa.rr4qecKor-o

ouucaHLrfl 3IIeMeHTOB CI4CTeMbI 3neKTpocua6Neung OHC. floer.ovy, cJreAoBalo 6rr,
Bo BBeAeHu I4 AI4ccepTaUI{[, B neper{He 3&Aa'l I4ccJ]e/loB altufl AoSaez1b rryrrK.f
(aHaJI[|3 Ma'feMarl{qecK}Ix naoAeleii 3JreMerrroB cr,rcreMbr sJreKTpOCUa6Xeuus

OI{C).

7 '2' B pa6ore [oKa3aHo, rrro rlac'rble I]eylpaBnfleMbre [prMbre rrycKrz Hacocrrbrx

arperaroB I-IerarI4BHo BJII'rflIor Ha 6ecnepe6ofisocr:r pa6oru cHCTeMbr

3JreK'rpocnaSxeHas OHC. [\ls ycrpaHeHr{fl Hefar,BHbrx rrocreAcr.nru



rrpeAnafarorcfl crrocoSbr c [pr4MeHeHr4eM ooBpeMeHHbIx yoTpoficTB, TaKHX, Kal(

yclpoficlB rJranHol'o rycKa vr r4HBep'ropbr roKa. IIpr 3roM cJIeAoBaJIo 6r,t

paccMorperb rpaAurlr4or{r{bre cnoco6rr 3anycKa HacocHbrx arperaroB c IIoITH)KeHHbIM

Harrpsxeur4eM - o aBTorpanc$opiraaropaMr4 krJtv e peaKTopaMl4.

7 .3, Ha pHcyHKe 3,20 npuBeAeua KoMrrbrorepHa, MoAeJrb 
^)lfl 

vecJreAoBal{I,Ifl

acHHXpoHHOfO SireKTpO[pHBOAa [pLI IIprMOM rIyCKe, OAHaKO, TeXH14qeCKI4e

flapaMerpbr caMoro /-1Br4ra'reJrs He npr4BeAer]],r. flpa erov rexHr4qecKr.re [apaMeTpbr

ABlrrareJis seoSxoAr4Mbr Anf, AocroBepHbrx oueHoK pe3ynbraroB MoAenl4poBaHhfl.

7.4. B ra6naue 5.4 rupwveAeHr,r rexHHKo-DKoHoMr4rrecKHe rroKa3a'reJrH cuc'reM

nJraBHoro [ycKa AIrfl cr4HxpoHHbrx Anrrarereff 6onrruofi MoufHocrr,r, Ko"r-opr)re

IIOKa3bIBaIOT, qTO flpeIlnafaeMble aBTOpOM Meponpl4flTl,rfl IrO nOBbrU]eHHrO

6ecnepe6ofiuocla pa6orr,r cr4creMbr 3neKrpoeua6xeuus OHC lpeSyror

3I-Iar'II4TeJIbHbIX $nuauconsrx 3arpar. flos'rovry cneAoBaJro 6r,r paccMo'rpelh

I4QTOT{HI4KLI IIpHBneI{eHI,]fl. HHBeCTI,TqI4OHT{brX peCypCOB r.rnr4 Apyfue MeXaHr43Mbr ilO HX

peailv3aryr4vr.

BbtcxasaHHble 3aMeqaHvrfl, Ire cHl4)Karor AocronHcrB Ar{cceprarluosnoii pa6orrr

flaga1aeva Uf.T., ee ocFroBubre iloJroxeHl4, Aocraror{Ho troJrHo pacxpbrrbr B

aeroperpepare u uy6nraraqt4flx aB'ropa. i [ncceprar\vfl r,rMee'r JrolHLrecKyto c'r'pyr('r'ylly',

ocrroBH br e pe3yJrr,'rarbr HccJre Aoeatuil. ouy6laxoBaHbr.

8. C)6uree 3aKJtrcqeHue

fiuccepratlw lJala6aesa tll.T. flBJrrercrr caMocro{relruofi, :arcouqeunoii

HayqHo-l4ccneAoBarelrc6ofr pa6o'roil, o6ocuoeaHHocrb 14 /1oc't'oBepnoc"lb BbrBo/loB

ocI{oBHbIx HayqHblx nolo>xennfi kt npaKTnqecK}rx peKoMerrl\auu;i xoropoi.i r{e

BbI3LIBaeT couHeuufi. Teua Allocepraql4rr aKTyaJrbua. /{uccepraUr4ouHa, pa6o,ra

aoo'rBercrByer crlequaJlbHocTu 05.14.01 - 3ueprernr{ecKne cr4creMbr 14 KoMrrJreKcbr.

Ocuonur,re pe3ynbrarbl Al4ccepraur4r4 f,BJi.f,Iorcf, FroBbrMr4. Peureu prA cJroxr,rbrx

Hayr{Hblx 3aAar{ [o rloBbrlrreHu]o 6ecuepe6ofruocra pa6orr,r cgc.reMbr

3neKTpocHa6NeHuq.

B rlenoM AI,Iccepralll4s ,Brrercq 3aBeprueHr{ErM Hayr{HbrM 14ccJre/IoBaHHeM,

Brrocrrur,rM eeconauii Br(Jra,( n 3Heprerr4r(y Pecr-ry6nzxz TaAxaKr.rc.faH,



.'
Anropecpepar B uoruofi Mepe orpar(aer cor(eplKaHue r4 ocFroBHbre [oJroxer-rr4,

/IHCCepTaUr4OHr{OrO HCCJTeIOB AHVfl,.

fIpe4cranJIeFII{bIe B AvrceepraL\vrkt pe3yJrb'rarbr Mory'f HcroJrb3oBalbc, B

AallueifurLrx krccJr9{oBaHarlx rro [oBbrrreHr4ro 6ecnepe6ofiuocrz pa6oru cr4creMbt

3Jlel(Tpocua6xcesus OHC, cl4creMbl 3neKTpocua6>xesu, KpynHbrx trpoMbruJrenubrx

o6rexron v r.lJ,,Taxrxe pe3yJlbrarrr pa6orbr Moryl' 6urr ucrorrb3oBaHbr yqcr{brMH

Texl{Hqecxmx BY3oB, r/,(e Be/{ylcrt HccneAoBantl cxorxefr l'eMarHKH. Pe:y-uura'rsr

I4ccJIeAoBaHlafl TaK)Ke Moryr 6rtrr HcrroJrb3oBaHbr rtpa pa3pa6orxe y.re6urrx KypcoB

<Ma'renaarl4qecKoe MoAeJIHpoBaHHe B gHeprelaKe v 3JreK'rporexr{r.rKe),

<3lerrpaqecKHe M&[LILIHbI)), <3rerrpoMarlru'rHr)re rrepexoAHbre npo;1eccbr B

3JIeI(Tpo3HeprerHrIecKI4x cl4creMax>, <Ha4d>r<Hocrb B gneKTpo3Hepre'rnKe).

I{a ocHoBaIII/IH BrIIIIeI,I3JIo}KeHIrofo Mo)I(Ho 3aKJr}or{HTb, qro /IHccep'farlHrr

Aaxadaesa [LlaxSosa To"rru6ArxoHoBr,rqa aoorBercrByer r:pe6onanurv,

IIpeAT,flBJIseMbIM I( KaHALIAaTCI(I4M AI,IccepTaIIpIsM no 4efrCrByrouleMy <llo;rox<ennro

o IropflAKe IIpucyxAel{pl, yr{eHblx creneuefi>, a ed aBTop 3acnyx}rBaer [pr4cy>r<AeHVfl

yueuotl crerlellu KaI-IAHAara 'rexr-rHrlecKux HayK [o cleUuaJrbr-roc"r'H 05.14.01

3uepre'ruqecKae cacreMbr a KoMrrJreKcbr.

ol:r,rB Ha rucceprarruro H anrope$epar o6cylr(AeH Ha 3ace4 aHVr4 r<a$elpsr

< 3 l e xrp uq e c K r,r e crar{ rlr4 r4 ) > Vrunutyra o H ep re r uKLt'f a4x<rz x u crar{ .
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