
3AKJIIOIIEHIIE

eKcnepmHoil rcouuccuu duccepmaquoHHozo co1ema 6D'KOA-049 npu Taducurccxou

mexHwrccKorvt yHukepcumeme urvtettu aKadetwuKa M-C. Ocurwu no duccepmaquoHHott
t;;;r;" 

tttopu4roro Eoxupduiorua Hacpynnoe^wta Ha merwy: <Paspa6omxa

uumaLn e Rmy ail b H o it c ucme M u y np a Bn e H ufl Q o mo en e Kmp w e c xo il y cm aru o e xo itt>'

npedcmaeneuuoil Ha coucKaHue yueuoil cmeneHu xaududama mexHuttecKLtx HayK no

cnet4ualbHocmu 05.14.01 - 3uepzemultecKue cucmenvtbt u KoTtnneKcbt

Kouuccug AI{ccepraIILToHHoro coBera

TexHuqecKoM yHI{BepcITTeTe I4MeHLT aKaAeMI{Ka

6D.KOA-049 rpu Ta,qxurcrovt

M.C. Ocunau (uo a4PecY: 734042,

ropoA [yuran6e, [pocrreKT aKaAeM?IKOn Pa4Xa6oBbIx, 10A), Ha3HaqeHHafl peIreHIIeM

or 15 ler<a6p{ 2023 roAa B cocraBe: npeAceAareJltr - AoKropa rexHuqecKl{x HayK'

rrJreHa AprccepralluoHHoro coBera lOrAaurena 3apuoAxaHa IIIapuSoBr4qa u TIJIeHoB

KOMr{CCUU - KaHA}rAaTa TexHuqecKI'IX HayK' AOIIeHTa Kaco6osa Jlorara casaponuua u

KaHALrAara TexHI{qecKI{x HayK, AoIIeHra Mapso:o4a Eop6aga Mupso' paccMorpeB

ArccepraULIoHHyIo pa6ory col{cKarem lllapuQona Eoxuplxoua HacpyJIJIoeBI{qa'

3HepreTHqecKuxc}IcTeMax}IycTaHoBKaxHaopl"aHuqecKoMId
TO[JrUBaX H BO3O6HOBJIfleMbIx BI{AaX SHeprull' I{X OCHOBHOM LI

O6opygon aH;21LI u O6UIeru TexHoJIorIfFIecKoM IIIaKJIS npoV3BoAcTBa

rrpeAcTaBJlfl eT CJleAyroqee 3aKJrIOqeHue :

1. fluccepraqv1oil:Hafl, paloralllapnQona BoxnpA)I(oHa Hacpy'l'roeBllqa

HA TeMy: <oaspafuomxa uHmalneKmy&ttbHofr cucmeMbt ynpa&ilewwfl

QomooneompuqecKoil ycmahos*ofi>> cooTBeTCTByeT IIaClopTy clequaJIbHOCTI',t

05.14.01 - 3HepfeTrrqecKrre cIICTeMbI rI KOMIIJIeKCbI IIO CJIeAyIoUI{M IIyHKTaM:

3.1 . Pa:pa6orra HayqHbIX O0HOB (nOAxOAon) uccnegoBaHl{fl O6rqux cBoficrB u

[p]rHrlr{rroB SynrquoHl{poBaHl{fl kI MeToAoB pacqeTa, aJIrop[TMoB Lr [poIpaMM

rn6opa r{ orrTr{M :[IgA\UVr [apaMeTpoB, noKa3aTeJlefi KatIecTBa I{ pexl{MOB pa6oTbl

SHepreTI{IIeCKI4XCI,ICTeMTKOMIIJIeKCOB,SHepTeTI{qecK[xycTaHoBoKHaOpIaHFIeCKOM

r4 €IJrbrepHarlrBHbrx rotrJrlrBax u-so3o6HoBirfleMbrx BlrAax gHeprr{u B IIeiIoM t4 vtx

ocHoBHOfO LI BCIOMOTaTeJIBHOTO O6OpyAoBaHI',Is) ;

3.2. MareuaruqecKoe MOAeII4pOBAHVI9, qLICJIeHHbIe" vr HaTypHbIe

lpoTeKaIOqI4X B

aIIbTepHaTI{BHbIX

BCIIOMOTATEJIbHOM

SIeKTpI/FIeCKOfi I4

r{ccJreAoBA1ns, Qusuro-xlrM}rrrecKl,Ix vI pa6ouux [poqeccoB,

reuronofi 3HePrI{I'I;

3.4. Paspa6orKa HayqHblx IIOAXOAOB, MeTOAOB, aJIropuTMoB, TeXHoJIOTUU

I

KOHCTpyI{poBaHI4fl VT IIpOeKTHp OBa1vrifl'' KOHTpOJL T4 AI{afHocTI'IKI{' OIIeHKI

HaAexHocTI{ OCHOBHO;O tr BcfIoMoraTeJIbHOrO O6Opy,uoBaHI{q sHepreTlrtqecKux cI{cTeM,

cTAil\ilit 14 sHepTOKOMIIJIeKCOB I{ BxoAf,IIIt4x B Hllx sHepIeTIIlIecKux yCTaHOBoK;



3.10. paspa6orxa MeroAoB trcrroJrb3oBa[Lrfl. I'ruSoprraaIII{oHHbIx Yr

TSJISKOMMyHI,IKaUI{OHH6IX reXnOfOrUfi kI C}ICTSM, I{CKyCCTBSHHOT6 IIHTSJIJISKTa B

gJreKTpogHepreTllKe, BKJIIoT{af, [po6[eMbl pa3pa6OTKI{ u rrpuMeHeHl{fl

r,rHOopMaII[oHI{o-Ll3MepuTeJIbHbIx, reol'lHSopMaIII4oHHbIx I{ ylpaBJIflrcIIII{x cIIcTeM

ArIflOIIepaTUBHOfovrpeTpocleKTI{BHOfOMOHIITOpI{HIa'KOHTpOJL,AH']JTuI3A)
rrporHo3lIpoBaHu, u ylpaBJIeH:/rg' sJIeKTpOlOTpe6neHLIeM, peX[MaMI4, HaAeXHOCTbIO'

ypoBHeM IIoTepb gHepruu }I KaIIegTBoM sneKTposHeprlll4;

3.1 1 . TeoperzuecKHfi aHaJrkrs, 3KC[epuMeHT€urbHbIe HCCJIeAOBAIJIdfl')

susu.recroe r{ MaTeMarr{qecKoe MoAeJrr{poBaHI4e, [poeKTupoBaHl4e SHepfoycTaHoBoK,

sJreKTpocTaHIII4fi I4 sHepreTI{rIecKIIx KoMnJIeKcOa, Qynrq[oHupyrcql4x Ha OCHOBS

lpeo6pa3 oBa:nzfl. Bo3o6HoBJIf,eMbIx BI{AoB 3HepIuu (eHepruu BoAHbIx rIoToKoB'

COJTHeqHOfi Sneprnu, sHepruu BeTpa, sHeplura 6UoUaCcrr, SHOpIPII{ TeIIJIa 3eMJILT ?I

Apyrtrx BLTASB Bo3o6HoBnfleMofi oHeprr4u) c qenbro I{ccJIeAoBaHhs.I4 onrllMu3a\fivrt4x

flapaMerpoB, pexr{MoB pa6orbr, gKoHoMr4r{ I{cKo[aeMblx BI{AOB TotIJII{Ba I{ pelreHl{,

IIpo6JIeM gKoJror[qecKoro u corII{iuIbHo-sKoHoMLIqecKoI'o xapaKTepa;

3.13. ZccreAosalr4e BrrvflHvrfl. TexHzqecKrlx pell]elF^Yrf4, rIpI'IH[IMaeMbIx IIpu

CO3AaHI{u U 3KCIIJIyATAI\I4V:SHep|eTUrIeCKHX CLICTeM, KOMIIJIeKCOB I{ yCTaHOBOK HAkIX

Quuaucono-SKOHOMHTIeCKI{e 14 
_I,IHBeCTI4III{OHHbIe 

tIoKa3aTeJILt, perl{oH€IJIbHyK}

sKOHOMHKy I{ 3 KOHOMI{Ky [pup oAoloJIb3OBaHI{fl

cre[eHeft)), yrBepxAeHHofo

Ta.{xuxtEcraH or 30 LIroH.,I 2021

2. CoornercrBlle

Ar{ccepTaIIuU.

flocrauosJleHl{eM

ro,qa Np267.

coAepxaHufl

r{ cooTBeTcTByeT TpefioBaHHflM (fIoJIoxeHI{.[ o [optrAKe [pucyxAeHl{tr yqeHblx

flpannrelbcrBa PecnY6mru

anropeQepara co,qep?I(aHlrI0

Co4epNaHLIe aBTope$epara coorBercTByeT coAepxaHurc AuccepTalluu'

3. Orpaxeuue B orry6irrrKoBaHnbrx pa6orax corlcKareJlr ocHoBHbIx

p e3yJI bTaTO B A [I CC epTa II Ir O H H O f O H CCJr eAO B AHttfl '
Boceur pa6or IllapurpoBa E.H. ory6Jrr4KoBaHbl B peIIeH3I{pyeMbIx xypHaJlax

repeqHs BAK Pecuy6ruaKr,r TaAxrKr{craH r,I BAK Poccuficxofi @e4ep a\krr4 (crarru

ory6rLrKoBaHbr B xypHaJrax ((floflurexHurrecKufi BecrH[K. Cepm: I4nNenepnrre

rrccneAoB a1krn>> s 2019, 2022 u 2023 rr I,I ((BecrHI{K yTATy) s 2015, 2016 u 2019

.r).
co4epNauue craTefi orpaxaer ocHoBHbIe pe3yJIbTaTbI AUCCepTaIII{OHHOTO

r,IcoJIeAOBalInfl..

4. Hayvuan HoBrr3Ha rr [paKTlrrrecKafl 3HaqlrMocTb AHccepTauHoHHOfO

lIccJreAoBalJllf.
Ile.nr AucceprarlrroHHofi pa6oru - rIoBbIIIreHI{e sQ@emuBHocrl{ flpoqecca

rpeo6pa3oBaHr{s corHerrHofi euepruu n $oroeteKrpuqecKofi ycmuoBKe (OOy) uyreu



pa3pa6oTKr4 14 r{ccJreAoBaHr4fl. UHTeJIJIeKTyUuIbHbIX CI{CTeM yIIpaBJIeHVfl' HA OCHOBe

MeroAoB HeqerKofi JIOTI4KI{.

O6rercr [ccJIeAoBauwfl' aBroHoMHtLfl OOy Ha 6age I{MltyntcHblx

upeo6pa:orarelefi rrocrofl HHoro roKa'

IIp eq vl er u ccJreAo B vil:grf.l c MaTeMaTI{qecKue MoAeJII4 @3y I4 MeTOAbI CI{HTe3a

peryJlflTopoB Heqetrofi JIorI{KI'I.

Kouqenqun pa6orbr - pa3pa6offia ruo4etefi I{ OTITLIM}Ii3AT\VLfl, yrIpaBJIeHI',Ifl

@3v.
Hayunan HoBH3Ha AlrccepraqllonHofi pa6orrr

3aKIIOqaeTcfl B CneAyloueM:

1. o6ocHosaHa o6rerutnnag neo6xo4zMocTb

HHTeJIJIeKTyaJIbHbIx cllcreM yrrp aBJIeHng @3Y'

2. P4Spa6oraua KOMIIJIeKCHaS MaTeMaTl/tqecKafl

lro3BoJlqloll\afl IIpoBo.qI4Tb HccneAoBa:Hvle u otITI{MI43aIIUrc BbIXOAHbIX XapaKTepI',IcTpIK

O3y B pa3JII{rIHbIx KJII{MarI'MecKI{x ycJIoBrLx'

3. pa^:pa6or ala lasarpiaBr4Jr cr{Hre3a peryJlf,ropa HerrerKofi noruru (PHII)

cJrexeHr4, sa ro.IKofi MaKc[MaJlrsofi MoIIIHocTu (TMM), o6ecue'IuBaloqero

noBbIIIreHue s$ $eru{BHocrl{ O3y.
4. paspa6oraHo rrporpaMMHoe o6ecueqeHue I{HTeJIJIeKTyuuIrsofi c}IcreMbl

ynpaBJreHus c>Dy, ro3Borsroulee orrrr{Mr{3l{poBarr PHJI cJlexeHl{fl ga TMM ua 6ase

rporpaMMHoro KoMrIJIeKca MATLAB/S imulink'

Ilparcruuecxafl SHarlrMocTb AuccepTaqrloHnofi pa6oru lllapu{ona E'H'

3aKJIIOqaeTcf B cJleAyroueM :

1. paspa6oraHHbre MareMarurrecKr.re MoAeJII4 Mofyr 6ntr lIcrIoJIb3OBaHbI

IIpu rrpoeKTr{poBaHkrvryronTr{MI{3aIIUI{ BbIAaTII{ gJIeKTpII'IeCrofi MoIIIHOCTT',T @3Y'

2. O6ocHosaHHbIe peKoMeHAaII4vI IIo ssr6opy crpyKTypbl, €uII'op]IrMa

cr4HTe3a PHJI, a raKxe [peAJloxeHHafl MeToAI4Ka I{x uactpofixu c noMoIUbIo

|CHETHTIECKI'TX AJITOPI'ITMOB MOf,(HO [PI4MEHf,Tb NPI{ IPOEKTI'IPOBAHI'TU CUCTEM

oJreKrpocua6xesufl c BbIcoKoeSQerruBHbIMI{ (D3y'

3. Pe:yurratbl ALIccepTaIIuoHHofi pa6otrr BHeApeHbI n yue6nufi upoqecc

rase.qprr <<AsToMaTr43r{poBasuufi 3IIeKTpolpI{BOA U sJIeKTpI{IIeCK}Ie MaIIII',IHbI)

Ta4xr,rr<cKoro TexHlrrrecKofo yHIIBepCUTeTa uMeHI{ aKaAeM[Ka M. C. Ocurr'ru uplt

r43yrreHI414 Ar4CrIUrIJrr{H <Mo4elupoBaHI'Ie SneKTpoMexaHI'IqeCKUX CI{CTeM>) Vr

<Teopux aBroMarl{qecKoro yrpaBJleHuo (Arr BHeApeHLIs' or 2t'll' 2023)'

4. Paspa6or aH:Has. KoMnblor ep:Hafl, IIpoIpaMMa <flporpauuHnfi

KOMIIOHeHT AJrf, OrrTr{Mrlr3 a\ukrpefyJrflTopa HeqeTxofi lornrn QoroeleKTpuqecrofi

IIIapuQona E.H.

I4CTIOJIb3OBAH.Idfl

MoAeJIb @3Y,

ycTaHoBKr.r) 3aper[cTplrpoBaHa MuuuctepcTBoM KyJIbTypbI

Ta4xuxucraH (Cnu4ererlbcrBo l'lb181 or 30' 12'2023)

Ilo.noxenufl , BHocHMbIe Ha 3aIrIHTy:

Pecny6nuxu



1. AH an1as u oIIeHKa coBp eMeHHbIx cplcreM yIIp aB IIeHufl' O3y, o6 ocHosaHl'Ie

rleJrecoo6pa3HocTl{ I,IcloJIb3oBaHVfl. HHTeJIJIe(TyaJIbHofi cucTeMbl yIIpaBJIeHI/.s' AIIfl'

noBbrllreH Vrs, Lrx ssserrzBHOCTI{.,

z. paspa6or a1Hafl. MareMarrltrecKafl MoAeJIb @3y c HocneAyloqefi ee

PHJI cJlexeHl{fl 3a

nepuSrar<aquefi, pe3ynbTaTbI I'ICCJIEAOBA]HI4fl' S$QETTUBHOCTH npoqeccoB

Bapvawvr
upeo6pas oBaHrus, conHerrHofi gHepI.I,IU B 3[eKTpt{qecKyrc c yqeroM

r ap aMerp o B BoJI braMu epno fi x ap aKrep Lrcrr4Kvr (B AX)'

3. MeroAnra cI,IHTe3a PHJI Ha ocHoBe rpeAnoxenHofi 6a':H TpaBIIJI c

p e3yJrbrar a.M:[_ r4c c rTeAOBaHr{fl rlep exoAHbIX IlpoqeccoB n @3Y.

4. flpe,4uoNeHHbre MeTOA I{ aJIropuTM OttTI',IMI43AIlIlVr

TMM O3Y.
5. pesynrrarbr oKc11eprMeHrrlJrbHblx I{ccJIeAoBaHI{fi xapaKrepl{cruK @3y

ua $uzuuecrofi MoAeJILI.

6. Oqeura TexHI{Ko - 3KoHoMIaqecrofi sQ$errunHocru [pI{MeHeHI{'I

HHreJrJleKrya.uruofi cucreMbl yIIp aBJIeHIas @3Y'

Jluqnufi BKJTaA aBTopa B AIICcepTaIIHOHHyTo pa6oTy 3aKJlrcrlaercf, B er.O

HelocpeAcTBeHHOM yqacT1u n o6qefi [ocTaHoBKe IISJII{ V 3Ap.Aq I{CCJISAOBAHIJ'fl',

paspa6otre fi perg11zsaqtrril MareMarl{qecKlax MoAeJIefi O3y, [poBeAeHnpl

SKC, epr,MeHT,JrbHbrx r,ccne,(osaHuft ,,o o [peAeJIeHV IO O CHOBH'IX tloKasaTenefi o3y,

B O6pa6orre, aftaJru3e v o6o6uleuuu IIOIyqeHHbIX pe3yJIbTarOB, IIOATOTOBKe

M aTepr{€rJron r uy6l vrKawv a TaKxe co cTaBJIeHI4I't O CHOBHbIX BbIBOAOB.

Ily6.rrurcallul,r. OcnosHHe TeopeTl'IqecKlae vI [paKTuqeCKLIe pe3yJIbTaTbI

Allccepralluosuofi pa6oru ony6lurcoBaHbl s 16 cmrux, 8 I{3 Koropblx B xypHulaxr4

v3railxflx, peKoMeHAoBaHHbIx BAK upu fIpesI'IAeHre Pecuy6uaru TaAxuKkIcraH V

BAK Poccuficrofi @eAepa\vu, a raKxe 8 pa6or B npoqux HayrIHbIx LI3LaIJI/.flx'

floryueuo cBrrAereJrbcrBo o rocyAapcrBeHHofi perl4crpalluu un$oprr'raqrloHHoro

pecypca.

Crpynrypa u o6reu pa6oTbl. fluccepmql,Ifl cocTol{r I{3 BBeAeHus' qeTblpex

HraB, o6ulux B6IBOAOB, CIIIaCKa I{CIIOJIr3OBaHHrIX I'ICTOTIHIIKOB, [pI{JIOXegufi' Pa6om

lr3JroxeHa sa 199 cTpaHullax MaIIIuHorIpIcHoro TeKcTa, coAepxl{T 94 pucyuKa' 17

ra6maq Lr SoPiraYl. Cuucor I{cnoJIb3oBaHHbIx I{cTorIHIaKoB BKJIIOqaeT 109

HAI4MEHOBAH|.|.LT.

5. Ha.nuque fpaMMarlrrlecKlrx Ir cruJrllcrlrrlecKlrx our[6oK.

B rercre Ar{cceprarlnfiu ABTOpeQepara r{Merorc, rpaMMarl'IqecKl{e I{ CTI',IJII{CTI{qeCKI{e

our,r6Ku. OQopnrneHre Ar{ccepTarlr{u I{ aBTopeQepara BbI[oJIHeHbI c HeKoTopbIM

orKJIoHeHI,IeM or |OCT.
6. Peno*renAaIIrlll orHoclrreJrbHo

ne4yu1efi opraHlr3all[[. r

oQuqua.nbHbIx orrrIoHeHToB tt

4



I B KaqecrBe

Ar,ICCepTaIIptoHHOfO

crIeuI{aJI[CTOB:

osnqnanbHbrx olrroHeHToB IIO ALICCepTaUI{I4 KOMI4CCI{-f,

coBera 6D.KOA-049 peKoMeHAyer Ha3HaLILtTb cJleAyloulux

B ra.recrne

TaAxunucraHa,
TaAxurucraH.

- AOKTOpa TexHr4rrecKr{x HayK, AoIIeHTa Pycnuy Auacracuro feopfrleBHy'

AeKaHa sarynrrera SnepreTuKrr Hosoc[6]IpcKOrO focyAapcTBeHHOIO TeXHIIqeCKoro

yHr{Bep curera, r. Hoso cu6upcr P oc cufi crcax @ e4ep a\vrfl;

KaHA'[{IIaTa rexHrrqecKLlx HayK flxypaena llloxuna flgcypaentrta,

craplxelo rpeIIoAaB aTellfl,Itaoe4prr <3lerrposHeprerl{ra> QuruataHa\uoH€IJlbHoro

uccneAoBareJrLcKofo yHr{Bepcr4TeTa (M3I/I) n r. [yulaH6e.
BeAyIrIefi opraHl{3alluu peKoMeHAyercfl llucruryr
Xauoncras o6lacrr, pafiou Kyurouudu,

fIO Aucce pT AI\W 3KcnepTHa, KoMLIccI{fl cAeJIEIJIa cneAyloqee 3aMerIaHI/Ie :

1. Tercrrr AlrcceprarryLt u anropesepara rpe6yor peAaKrupoBaE[fl' Lr

rrprBeAeHvre r4x B coorBercrBl,Ie c |OCT'
2. xelarerbHo coKp arurb o6teu Al{ccepralluousofi pa6oru.

SrccneprHaf KoMI{ccIIf , paccMorpeB AuccepraIILIoHHyIo pa6ory IllapraQona

E.H., UrprTaeT) IITO yKa3aHHbIe 3aMerlaHl{f, He HOcgT [pLIHquIIklaIJIbHorO XapaKTepa I4

He BJrr{f,ror Ha o6qyro rroJroxr{TeJrbHyro orIeHKy pelleH3l,Ipyeuofi Al{cceprallvrr4 kr He

rpe6yror Ao[onHnreJrbHoro cogracoBa14fl, c gKcrlepruofi rouuccuefi u percoMeHAyer

AuccepralluoHHoMy coBery 6D.KOA-049 rpu TaAxurcxotyt TexHuqecKoM

yHrrBepcurere ?rMeHr{ aKaAeMr{Ka M.C. Ocuuu npr{HtrTb K 3auIkITe .(I{ccepraII[oHHyK)

pa6ory lllapuQona EoxupAxoua Hacpy.rr.noeBllqa Ha reMy: <<Parpa6orna

[HTeJrJreKTyalruofi clrcTeMbr yrrpaBJIeHUn QOrosIel$p[qecnofi ycTaHoBKOfi>> UO

cnequaJlbHocTl4 05. 1 4. 0 1 - euepr6ruqecKl4e cI'IcTeMbI I{ KoMtIJIeKcbI'

IlpegcegareJrb KoMlIcclru :

AOKTOp TexHI4rIeCKlIX HayK

rl.neurt KoMHcclrn:

KaHAIiIAaT TOXHUIIOCKI'IX HayK, AOUOHT

KaHAHAaT TexHI{qecKI4X HayK, AoIIeHT

IloAulrcll BepHbI: t

Y.reHsIfi ceKperapb .ql{ccepraul{oHHoro

coBera 6D.KOA-049 x.t.tt., AoIIeHr

fu-
IOrAauree 3.I[.

Kaco6os JI.C.

Mupsoao,qa E.M.

3HepfeTHKH

Pecuy6uura

06. o/ 2ozln,
Cyrrou:ota III.M.


