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3AKJITOTIEHNE

pacu[peHHoro 3aceAaHr{r rcaQegprr <<Pe.nefiHaq 3aIrIrITa [I aBToMar[I3aIIlIfl

sHeprocr{creM>> no Ar{ccepraquonuofi pa6ore Il6parurvrona EaxruEpa

@arxy.n"noeBuqa Ha reMy <<ConepueHcrBoBaHrle rexHllqecrcux cpeAcrB t4

rrprrHrl[[oB BbrrroJrHeulrfl rrpornBoanaputrnotr aBToMarIrKrI SHeproc[creMbl

TaAxnrcucraHa>>, [peAcraBleHnofi Ha coI{cKaHI{e yueuofi crerleHrl AoKTopa

Sn"rrocoQuu (PhD) AoKropa no creqrlarrbHocrrl 6D071800

sJreKTpooHepreruKa (6D071804 - oHeprerlrrrecKlre clrcreMbl Ir KoMnJrerccu).

.{ucceprarlr4oHHa.r pa6oraLl6parwtona Eaxtudpa (DarxyrroeBl,Irla Ha reMy:

<<ConepureHcrBoBaHlre rexHLrrlecKrrrx cpeAcrB u rlpuHltrurloB BbI[oJIHeHI{lI

flporr{BoaBapuitttoit aBToMarr4Kr{ gHeprocucreMbl TaANurucraHo) BbInoJIHeHa Ha

raQe4pe <<Penefisas 3arrlr{Ta }r aBToMaru3arll fl. gHeprocLtcreM) gHeprerl{qecKoro

Sarynmera Ta4NraKcxoro rexHr{rrecKoro yHuBepcurera TIMeHI{ aKaAeMLIKa M.C.

Ocuuu.
Coucrare w Vllparr{MoB Eaxru€p (DarxyrnoeBuq, lpaxAaHl{n Pecuy6JII{KI4

TaAxurucraH, poALIJIcf, 22 Seapans. 1995 roAa B ropoAe ,{yuran6e, Pecny6wtru
TaAxurucraH. B 2017 r. oKoHrrraJr 6axatavpuat B HaIII{oHEIIIrHoM

r{ccJreAoBareJrbcKoM yHrrBepcr{Tere (M3I4) B r. Mocrsa rro HalpaBneHl{ro

<PerefiHa.s 3arrlr{Ta r.r aBToMarv3a\ufl, gJreKTpogHeprerurrecKl{x crlcreM)). B 2019 r.
OKOHII}IJI MA|I4CTPATYPY B HAIIIAOH€IJIbHOM UCCJIEAOBATEJIECKOM YHHBEPCI'ITETE
(M3I4) n r. MocKBa rro HaflpaBnenuro <<Perreirtas. 3aIrIrITa Ii aBToMarv3a\hfl,
gJreKTpogHeprerrrqecKr{x c}rcreM). B nepno,4 noAroroBKt4 Allrccepralluu c 2019 r.
to 2023 r. npoxoAun o6yreHr{e B o.rHofi AoKropaHrype ua raSe4pe <PenefiHa-s

3aIrIUTa U aBTOMarU3arIU' SHeprOCfiCTeM)>

yHr{Bepcurera I4MeHr{ aKaAeMzr<a M.C. Ocutuu.

aBTOMaTIA3arII/.fl, 3JIeKTpOgHepreTLItIecKHX ckIcTeM).

Mr{Hr{MyMu (rouzx yAocroBepeHuf, rpl{Jlal'aercr).

Ta4xruccKoro rexHurrecKoro

B nacro.sqee BpeMf, {BJlf,erc.r AoKropaHToM raQe.4pu <<PerefiHa.s 3aul?Ira u

C4aHrt AoKropcKkIe

Hayunsrfi pyKoBoAHTeJrb Mlapeoso4a Eop6a.{ Mupso, KaHAHAaT

TexHr4qecKrax HayK, AorIeHT, aaa. xa$eApofi <Pelefinas 3aIIII{Ta I,I aBToMarv3alJLrfl,

gHeprocucreM) TaAxzrcKoro rexHurrecKoro yHzBepcurera HMeHI{ aKaAeMI{Ka

M.C. Ocuuz.



Pa6oru ony6.uurcoBaHHbre rro reMe Arrccepraquu:
Crarru, ony6rur<oBaHHbre B HayrrHbrx x(ypHaJrax, peKoMeHAoBaHHux BAK

npu IIpeslIAeHre Pecuy6nuru TaAxraKrrcraH u Poccufi cxofi (De4epaqnra.

[1-A] I{6paruuon E.@. AHarras Bo3MoxHocrcfi coBpeMeHHrrx

Bbrqr{cJrHTeJrbHbrx MoAeJII,IpyIoq{x KoMrUreKcoB AIrfl perueHl,If,

oJreKrporexHrrrecKr{x 3a4aq. [Texcr] / E.M. fuden, E.(D. ll6parrauor, A.M.
Pacyrczll llorzrexHu.recrzfi BecrHr{K. Ceput: IrlnxenepHbre r{ccJreAoBaHuf,. }lb 4
(s6)2021 -C. 6-t3,

l2-Al I46parurvron E.@. Paspa6oma rporpaMMHoro KoMrroHeHra AIIP
cpeAbr BbrqLrcrr4reJrbHoro KoMrJreKca PSCAD [Texcr] / E.M. fn6en, E.@.

Vl6parurvron//HaytHo-rpaKrllqecKoe LrcAaHue <<Perefinas 3arrlr{ra v
aBroMarr{ 3a\Lrn>> - Mocrsa - 2022. - }1b04(49). - C.49 -53 .

l3-A] I{6parnuos E.@. BepuQurarJprs, uporpaMMHoro KoMroHeHra AIIP c
ucrIoJIb3oBaHI{eM MeroAa oKc[epr4MeHTaJrbHoro MoAeJrr{poBaHr,rfl [Tercr] / E.M.
IrEEen, E.@. l46paruvoill florrErexHu.tecxuiir BecrHr{K. Cepw,: I4Hxeuepuue
r{ccJreAoB aHurn. i\lb 4 (60) 2022. - C. 44 - 5 1 .

[4-A] I{dparurvron E.(D. flponepr<a pa6orocuoco6uocru pazpaloraHHoro
KoMrIoHeHTa ArIP [ocpeAcrBoM MareMarurlecKoro MoAeJrr{poBaHr4fl, B cpeAe

PSCAD [Ter<ct] /5.O. I46paruvron ll llonurexnu.recKufi BecrHHK. Cepw,:
LluxeuepHrre LrccJreAoBaHlrn. i\b 1 (61) 2023. - C. 52 - 60.

Anropcrcue cBrrAereJrbcrBa rr rrareHTbr:

[5-A] Auropcroe cBllAereJrbcrBo TJ Ng158. <<KounrrcrepHafl MoAeJrr AJrf,

pacqeTa Lr aHalrr43a ycraHoBr{Bruprxcf, 14 flepexoAHbrx pexr.rMoB gHeprocucTeMbr

Ta4xuxzcraHo) / Mupso3oAa 8.M., I{6parnnaon E.@., Pacynon A.M.,
MaxuaAcaulcoAa M.M./3aperucrpr{poBaHo B MuuracrepcrBe KyJrbryphr

Pecuy6rurz Ta4xzrr{craH 16 rvrapm 2023r.

[6-,{] Anropcxoe cBlrAereJrbcrBo TJ J\b159. <Ilporpauunufi KoMrroHeHr AJrs
MoAennpoBalc.lli,fl .IacrorHofi 3alllrrrbr sHeprocucreMbr)) / Mnpso3oAa 8.M.,
Il6parunon E.@., Pacyroa A.M. I 3aperucrptapoBaHo B Muuucrepcrne
KyJlbrypbr Pecuy6maxu Ta4xuKucraH 16 rraapra 2023r.

Ily6nzra\uv u aarope$epar AocraroqHo uoJrHo orpaxaror coAepxanvrfl.

Ar{ccepTartrLlr.

3ar.nroqeHrleM xa0e4pu orMerraercfl, rrro Ha ocHoBaHr.rn

BbI rroJrHeH HbIx colrcKareJreM [rccJre4onaH u fi :

1. Ilpone4eu amufir3 coBpeMeHHbrx BeAyrrIHx BhrtrucJruTeJrbHbrx

KoMliIeKcoB, Koropble lp]IMeH.rrrorcfl AItfl MoAeJrLrpoBauils, 3C u [peAnoxeHbr
peKoMeHA alqJ/l.v Bapr.raHToB nu6opa MoAeJrr,rpyrcqero KoMnJreKca.

2, I4syuena oco6ennoctr oHeprocucreMbr TaAxurncraHa Lt 6ura
paspa6otaHa ee KoMrrbrorepHaf, MoAeJrb c yrreroM HoBbrx BBoAtrMbrx o6serros.



3. Paspa6orau uporpauuuufi KoMnoHeHr ArIP c yqeroM Bcex

4eftcrnyroqux HopMarr.rBHbrx rpe6onauufi ro ycraHoBKe u uacrpoftre

aBTO M aTH KLI O rp aHLIYeHkIfl , C H I4xt eHl4fl rI aCTOTbI.

4. flponepeHa pa6orocnoco6nocru paspa6oraHHoro KoMnoHeHra AIIP
nocpeAcrBoM MareMarr{rrecKoro MoAeJrupoBaHufl. yr nepu$nqupoBaH MeroAoM

3KCn epr4M e HTaJTbHOTO M OAeJrVp OBAHkrs..

5. Paspa6oraHa MeroArrKa rrpoBepKz ArIP c ucroJrb3oBauueM

KoMtlblorepHo-ylpannseuofi l4crrbrraremuofi cr{creMbr, [o3BoJr.f,rorqa, BbrrronHflTb

recrl{poBaHue Apyrr.rx MIIT, peaJrr{3yroqnx QynKrlr{r{ ArIP.
Jlu.ruoe yqacrue co[IcKareJrs B [oJryqeHurr p$yJrbraroB, rr3JroxeHHbrx

B ALIccepraII[u. Arryamnocrb 14 vryefl, TeMbI ALIcceprarIHLr ocHoBbrBaercs Ha

pa6omx aBTopa KaK BeAyrqero crrerlrlzlJrrrcra rro penefinofi 3arqLrrbr vr

nporl{Boanapuftuofi aBToMarr4Ke B eHeprerz.recrofi KoMrraHun <<Eapru Touurc>>,

flpv flnpero4aBar.nkr rrpeAMeros s o6racru peJreianofi,3arqr{Tbr Ia aBToMaruKLr B

Qunuare HaquouarbHoro uccJreAoBareJrbcKoro yHrlBepcr4rera (M3I4) B ropoAe

flyruan6e, a raKxe [pr{ [ocraHoBJreHrae rleJrr{ u sa4aq r4ccJreAoBaHkrs., Lrsyqenuu

nyrefi fix peureHl4rl, pazpa6orKe rpolpaMMHoro KoM[oHeHra h MeroAr{Ke

3KC[epUMeHTOB 14 KOMrrbrcTepHOe MOAeJT]rpOBaHIte, npu [poBeAeHr{r,r

sKcIIepI{MeHToB C IICIOJIb3oBaHLIeM [porpaMMHo-anlapaTHoro KOMIIJIeKoA, ilpU
oIIeHKe, o6o6qesl4ll, [oJI) Ie:,jILrv HayrrHErx pe3yJrbraroB H pelllenufi uo pa6ore.

Teoperuqecnafl v
o6ocnonaHa reM, rrro

1. Paspa6oraHHufi

npoeKrl{poBaHl{I{ cucreMbr AIIP B oHepro4e$uqurnux 3C 14 Nrfl. r{ccneAoBanns.

lepexoAHblx [poqeccoB, cBs3aHHbrx c aBapuHbrM cHr4xeHr4eM rracrorbr s 3C.
2. Paspa6orannas. MeroArrKa npoBepKr4 AIIP c r4crroJrb3oBaHLreM

KOMTIbIOTepHO-ylpaSI.f,eIvIOfi UcrrblTaTelrnOfi CI{CTeMbI, no3BoJrf,rorrlaf, BEInOJTHf,Tb

recrl{poBaHtre MIIT, peaJrr{3yroqzx SyuKrlr.u4 ArIP Moxer 6rrm r4c[oJrb3oBaHa

npfl npoBepKe BBoAuMbIx B oKcrrJryararlr{ro HoBbrx o6rexron h [poBeAeHr.re

[JraHoBbrx upo$rrnalctfi .lecKlrx zcurrraunfi .

3. Paspa6otauu HayqHo-noATBepxAeHHbre rexHr.rqecKae peKoMeHAar\LrLt u
rpe6oaanux rro npI4MeHeHLrro KoM[oHeHTa AqP B cpeAe [porpaMMHbrx

KOMIJIeKCOB An, rrpoBeAeHnfl.uCCile.4OBaHLL Il3MeHeHLIs qaCTOThI s 3C.
4. Pesymramr paspa6oror BHeApeHBr B yre6nou rpoqecce ro Kypcy

<<AsroMarl{Ka eHeproc}IcreM>>, <<CneqBoflpocbr flpor]rBoanapufinofi aBToMaruKLD)

AJII BrIToJIHeHI{f, HayqHhrx pa6or MarrrcrpaHToB s TTY rrMeHra aKaAeMuKa M.C.
Ocuvtz v .{enaptaMeHre nupa6orru rvApo r{ TerrJroBbrx craHrlnfi OAO <Eapru

[paKTuqecKaq 3HaqrrMocTb rrccJreAoBaHIiIfl

IIporpaMMHbrr,r KOMnOHeHT r4crronb3yeTc' rrpr4

To.I[K)).



't

O6nacrr HccJreAoBarufl, luccepraqut BbrrroJrHeHa B coorBercrBur4 co

cJreAyrour,rMr.r pa3AeJraMH [acnopra HoMeHKJrarypbr cleqLr€rJrbHocrefi HayrrHbrx

pa6orHrar<oB : - ro creq rr aJr b Ho crr{ 6D 07 I 8 00- S.rrercrpoo Hep rerrr Ka :

t.2. (MareMarvqecKoe MoAeJrr{poBaHr{e, trracJreHHbre n HarypHbre

I4ccJIeAoBaHufl, $Iasuro-xnMkrqecKrdx u pa6ouzx [poqeccoB, rrporeKaroqr4x B

gHeprerl{qecKlax cl{creMax) orHocl{Tcf, K.co3AaHHofi [porpaMMHofi MoAema 3C, a
TaKXe [porpaMMa n MeTOAIIKa LICCJIeAOBaIJLIS. IIpOqeCCOB BO3HI{KHOBeHI4.,I

geQnqzra MoIrIHocrLI H pa6oru AIIP c HcnoJrb3oBaHrreM pa3pa6oraHHoro

KoMroHeHra B cpeAe PSCAD
u.6. <<Paspa6orKa I{ o6ocHosaHl{e uIJrropHTMoB u [pLrHrlr{rroB aeitcrrrut

ycrpoficm penefinofi 3alrlurbr vt nporr{Boar;apuituoit aBToMarrEKr{ Ailfl
pacno3HaBaHufl, roBpexAeruuit, orpeAeneHr{f, Mecr }r flapaMerpoB [oBpexAaroulr4x
noe4eficrnufi B gHeprerzqecKrax c[creMax, KoMIrJIeKcax u cl{creMax
gHeprocHa6xenz.s) orHocuTc;t o6ocnonauue parpa6otaHHoro

KOMIIOHeHTa AJIf, OlpeAeJIeHLIfl 3HaIIeHI{e qaCTOTbI 14

coorBercrByroqux Mep no rpeAorBparrleHr{ro ee 4a.uruefiuero
BO3HI{KHOBeHLIT CI{CTeMHO fi ar,apnn.

rporpaMMHofo

IIpr{MeHeHr{e

CHI4XEHI{'I T4

ycJloBl{flx anapufinoro Aeouqura axrzsHofi MorrlHocrr{ (sa rpr{Mepe
sHeprocucreMbl Ta4NIarucraua)>>. Peuresue ra$e4pu 6rrro nocraBJreHo Ha

u.7. <Pa.:pa6orra qz$ponux Lr Susnuecrrax MeroAoB alaarrLr3a Lr

MOHr{TOprrHra pexrrMHbrx napaMeTpoB ocHoBHoro o6opy4onanufl.
oJreKTpocrauqufi, no4cranqzfi, greKTplrqecKr{x cerefi, 3C) orHocurcf,
o6ocHosaHwe paspa1oraHHoro MeroAa aupo6aqnu AHP c roMorrlrro qraSpoBhrx r{

np o Q zr arcTuq e cKr,rx ucrtrtr attuit.
u.9. <<Paspa6orKa MeroAoB pacqera u MoAeJrr{poBanufl, ycraHoBr4Brrrr4xcs

pexI4MoB, [epexoAHblx flpoqeccoB Lr ycrofiurEaocru 3C, KoMrrJreKcoB,
gleKTpllqecKklx ctaHqufi v cerefi, BKrroqa.f, TexHr{Ko-gKoHoMr4qecKoe

o6ocuonaune rexHLIqecKHx peueuufi, paspa6orKa MeroAoB ylpaBJreHr{fl

pexnMaMv Ltx pa6orrr> orHocr.rrc.s o6ocuoBaHue paspa6oraHHoro MoAeJrr{ 3C,
Alrfl, aualrvrga u pacqera ycraHoBkr Brrruxc.rr kr [epexoAHbrx pexnrvroe 3C.

B xo4e o6cyx4eHkrfl Auccepralll{oHnoft pa6orbr fracrHuKaMrr 3acepLanprfl

6uro rpeAJroxeHo

<<ConepueHcrBoBaHr{e

nporr{Boatapufiaoir

$usuuecrrEx I{clbrrareJrbHhrx cr{creM,

peaJrkr3yrouero Synrquz ArIP Moxer
BBOApTMETX B sKclJryaTarlnrc HOBbTX

<<Mo4elupoBaHlle 14 oIIeHKa cocrof,Hlz.rr oJreKTpogHeprerr.Irrecrofi ckTcreMbl B

ro3Bonf,rorqafl recrr{poBarb MIIT,
6um r4cnoJrb3oBaHa npu [poBepKe

o6rerron n npoBrrAeHrae [JraHoBbrx

uepeSoprrayJrr4poBarb reMy Ar{cceprarluonuofi pa6oru
TexHr{qecKrlx cpeAcTB Lr [pr.rHrlr4[oB BbrrroJrHeHzf,

aBTOMaTr.rKr4 gHeprOCUCTeMbr TaAXrErrECTaHa) Ha

foJrocoBaEhe u IIpuHf,To eAprHoHIacHo.



Ha sace4ankre [pucyrcrBoBE[III{ 12 .Ienoser.

Perynrrarbr roJrocoBaHrrr :

((3a) - 12 ueroner;
(npoTr{B)) - HeT;

(BO3AepXaBIULIXCD) -HeT.

Oqenrca BbrrroJrHenHofi pa6orrr. .{zccepraquoHHas pa6ora Vl6parurroza

EaxruEpa @arxyrroeBurra Ha reMy: <MoAenupoBaHr{e v orIeHKa cocro.,rHLtf,

oJleKTpooHeprerl4rrecrofi cr{creMbr B ycnoBr.rflx aBapufiuoro 4e$raqura arrunsofi
MoIrIHocrLI (ra [pl{Mepe gHeprocucreMbr Ta4xurucrana)>, [ocBrrrleHa
aKTyanbHofi upo6neMe, Harrr.rcaHa rrerKEM HayqHbrM fl3brxoM, [peAcraBJrf,er co6ofi

3aKoHrIeHHoe HalqHoe I4ccJIeAoBaHr{e, qeJrb pa6oru Aocrr,rrHyra, [ocraBJreHHBre

3a4avru perueHbr, BhlBo.qhr u rrpeAJroxe:aufl, o6ocHonanu t4 Moxer 6urr
peKoMeHAoBaHa K 3aTTII,Ire na .{C 6D.KOA-049 sa corlcKaHr4e yuenofi crereHra

AoKropa QurocoQnn (PhD) AoKropa ro cnerlr{€rJrbHocrr{ 6D071800
<<SnempooHeprerkrcu (6D071804- <<SnepreruqecKue crdcreMbr u KoMrrrrercm>).

3arcrro.renue raQe4prr <<Penefi laafl. sarr\krra r,r aBToMarr{3arlu.rr gHeprocucreM))

o rpeAocraBlrennr4 Ar{cceprarlr{H l46paruvooa E.@. Ha nocJreAyroqee

paccMorpeHlle B Y.IeHoN,I coBere gHeprerr{qecKoro Saxymrera TTy rrMeHr.r

aKaAeMI4Ka M.C. Ocuir,ru Ha cor{cKaHue yveuofi creneHLr AoKTopa $nnocoSun
(PhD) AoKropa ro creur{ErJrbHocrLr 6D071800 <<SnerrpooHeprerr.rKo)

(6D071804- <<SHepreu4qecKr,re ckrcreMbr 14 rounrercu>>). Peruenue raQe4pu
6uno [ocraBJleHo Ha roJro coBaH ue 14 rrpLrnfl To eAr{HoruracHo.

Pery.nrrarbr roJrocoBaHuq :

((3a) - 12 ueroner;
(([pOTLIB) - HeT;

(Bo3AepxaBrrrr4xcD> -HeT.

Peruenue npr{Hf,To eAr.rHoruracHo.

IfocranoBJrrer:
1. Y.rutrrsa.f, aKTytrJrbHocrb reMbr r{ccneAoBanvrs, [paKTr4qecKyro

3HarruMocrb r{ rroJrfreHHbre pe3yJrbrarbr B Ar{cceprarluoHnofi pa6ore coucKareJrf,

I46paruvona Eaxrudpa QarxynroeBlrqa rpeAJraraerc.r KoppeKrr.rpoBarb reMy

Alacceprauuossofi pa6oru <<ConepureHcrBoBaHr{e rexHnrrecKrrx cpeAcrB Lr

rIpLIHIIuuoB BbIrIorHeHnq [porrrBoanapnfiuofi asrol{arr{Kr.r oHeprocrrcreMbr
TaAxunucraHa>> Ha <<MoAe.nupoBaHrre kt orIeHKa cocToqHuq

sJrercTpo3Heprernqecrcofi crrcreMbr B ycJroBHflx anapufiuoro geQuqura
arcrunsofi MoIrIHocrI{ ("a rrpnMepe sHeproc[creMbr Ta4xunucraua)>> Lr

rIpeAocTaBLITb AIrfl yTBepxAenr{rr Ha v.reHHfi coner sHepreTr.rqecKoro

$arymrera.



I'v

Bucureft Amecmquouuofi
Ta4xunucraH, flpeAbfl BJr.f, eMbrM

3aceAaHrrfl, K.T.H.,

Y.reHslfi cercperapb 3aceAaHr{rr

lognucu K
Ha.raJrHLrrc

TTY rrMeHrr

poAoBa [I.A.3aBepsrc:

Koc[Moe y.y.

Mypo4ona III.A

Illapunona [.A.

2, [uccepralll{oHHas pa1ora Vllparuwrosa B. O. <Mo4enrEpoBaHr{e u orIeHKa

cocro.,IHl4.f, gJleKTpogHeprervqecrofi cr{creMhr B ycJroBr,r flx aBWLrfi Horo 4e$uqnra
arrusHofi MoIIIHocru (na flpr{Mepe oHeprocr{creMbr Ta4xurucmna)> ro
pe3yJILTaraM nepeoff cra4un oxcleprr{3br orBeqaer rpe6onauurira Bucueft
Amecraquonnofi KoMLIccuu rpu llpesz4eure Pecuy6lurz Ta4xurucraH.
BunomreHHylo pa6ory o$oprr,rurb B coorBercrBur4 c rpe6onaHhflMkr floroxeHuq

3. BunncKy rr3 nporoKoJra AaHHoro co6panus. n 3aKrroqeHrae raSegpu
<PenefiHas 3auII4Ta u aBToMarltsa\Lrfl, gHeproclrcreM)> npeAocraBr4Tb Ha Y.reHHfi
Conet oueprerl{rlecKoro Qaxymrera Arrfl npoBeAeHr{e nropofi craAu1r
sKCnepTr{3hr.

IlpeAcelareJrb

AOTIeHT

KoMr4ccLrr4 rpu llpesugeure Pecny6nzru
K KaHALI,qaToKI{M 14 /qoKTOpCKIIM AZCCepTaIIHf, M.
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,rur


