
OT3bIB

cB.rr3aHHbrx c [oBblrrleHrreM ux TexHuqecKlrx u sHepfeTuqecK[x xapaKTeplrcTrrK. rITo

MOXeT AOCTrrfaTbCfl 3a CrreT [pr{MeHeHr{f, Cnerlr4rrJrr{3r{poBaHHbrx cr{cTeM yrrpaBJreHurr

crroco6rlblx orcJrexrrBarb rorrKy MaKcLtM€rlrbHofi MorrlHocrr.r (TMM) SorosnerrpkrqecKkrx
ycraHoBox (ODY).

OrcrexuBaHlile rorrKla MaKcLIM€IJIruofi

ycraHoBoK f,BJrflerc.s oAHofi Lr3 ocHoBHbrx 3aAarr

oQuquarbHoro onIIoHeHTa

Hacpyr.noeBrqaEoxupqmona
yrrpaBJreHlrfl

coucKaHue yueuofi crerreHu KaHAHAara
Qoros.uercrpuvecxofi

Ha AHcceprarluoHHyro paoory lllapnQona
<<Paspa6orKa rrHTeJrJreKTyarunofi crrcreMbr

ycranonrofi>>, EpeAcraBreuuofi Ha

TexHI{qecKI{x HayK IIo clerll{aJrbHocTl{

05.14.01 - Sueprerr{qecKr{e cr{creMbr lr KoMrrJreKcbr

1. Arcrya.rrrHocrb reMbr Arrccepraquonnofi pa6oru
Ha cero4n.rnurufi AeHb, B cBfl3kt c Bo3pocuuMr4 rpe6onaHuflvrur K

Sorosrerrpv.recKkrM crrcreMaM reHepupoBalaufl. greKTprrrrecrofi gHeprrtr{ Ha 6ase

rroJryrrpoBoAHrrKoBbrx npeo6pa3oBareJrefi, nosuurcaer neo6xo,4uMocrb perueHufi 3aplav.,

MOrr{HOCTr.r QOrOenerrpr{qecKux

Sorosnexrpr4qecKr.rx crrcreM reHepupoBaHr4fl.. ,{nr perueHufl. srofi 3a4a'tv B crrcreMax

yflpaBneHllfl IlpuMeHrloTc.fl pzl3nl{qHble aJIropI{TMbI 14 peryJlflTopbl.

MHOXeCTBO pa3JruqHbrx MeTOAOB, KOTOpbre MOI{HO I4ClOJIb3OBaTb [pI{
TMM @3y. Cpe4ra Hr{x MoxHo BbrAeJrr{rb HecKoJrbKo nau6oree pacrpocrpaudnurrx

MeroAoB: MeroA Bo3MyrrleHrrf, Lr na6ruoAeruEs (P&O), MeroA aospacrarotqefi

rrpoBoAuMocru (InC), MeroA roronofi pa3BeprKr{, MeroA rrocro;rHHoro Harrp.flxeHrlf, LI TA.

Ilocronrry vcloJrb3oBaHr{e rpaAr.rrlr{oHHbrx aJIropI{TMoB B cl{creMax cJlexeHuf,

za TMM O3y rracro He cuoco6nu rroJrHocrbro yAoBJrerBopr{rb rpe6onanur,

oTHOCr.rTeJrbHO TOqHOCTIT U CKOpOCTU OTCJIeXr4BA]gir4fl. 3rO OTKpbIBaeT HOBbIe

[epcrreKTuBbr Arrfl BHeApeHLrfl MeToAoB r{HTeJrJreKTy€rrrbHoro ylpaBJIeH}I.f,, BK[Ioqas

aJrfopr.rrMbr HerreTKofi lorrarz, KoTopbre yxe AoKa3',Jt]fl cBoro essextunHocrb rlpll
perueHr{u aHaJrorLTqHbrx 3aAaq B Apyil4x o6racrsx rexHLIKu.

Tarurra o6pasou, uccJre,qoBanpre arrcoros$Sertlruurrx Ogy 14 paspa6otra

HoBBrx MeroAoB 14 cr{creM AIrfi yJryqrueHz, sSQercruBuocrl{ O3y, 6eeycnoeno,

aKTyEuIbHbI, A Id.A}[tIJAfl, 14 [paKTLrqecKa.f, 3Ha!TUMOCTb BOTIpOCOB, CB.,I3aHHbIX C

paspa6orxofi ueroAuK pacqer a krx flapaMerpoB, He BEI3bIBaer coMH erruit.

2. Creueus o6ocHonaHHocrrr tt AocroBepHocrb Hayqnblx uo.noxenufi,

BbrBoAoB [I penoMenAaIlufi Arrcceprarluonnofi pa6orrr

,{ocroaepHocrb u o6ocHonanHocrb HafrHblx uonoxenufi vr BbIBoAoB

Auccepraquouuofi pa6oru [oATBepxAaercfl LIcIroJIb3oBaHLIeM Teoperr.IqecKlzx

IIpI{ [pOeKTI4pOBaHLIpI coBpeMeHHbIx

Cyqecrnyer
CJICX{EHHH 3A

rroJroxeHuit, ortuparcUuxcfl Ha ocHoBHbre 3aKoHbI sJIeKTporexHI{K}I kr HafIHo



o6ocnosaHHbre reopl{I{, corJracoBaHHocrbro pe3yJlbraroB r4MMr{Tarlr{oHHoro

MoAeJr[poBauurfl. c p*yJrbraraMu gKcrrep]rMeHTaJrbHbrx r,rccJreAoBalkrir,

rroJroxltreJrbHbrMr{ pe3yJrbraraMr{ BHeApeHWfl, rloflyrleHHblx aBTopou perueHIafi.

3. Hayuuan HoBIr3Ha lr 3Harr[Mocrb pe3yJrbraroB ArrcceprarlrroHnofi pa6orrr

cJreAyroqeM:

3.1. O6ocHosaHa

[poBoAr,rTb r{ccJreAoBaHlre

KII{MaTuqeCKI4x yCJIOBITTf, X.

Hayrnar HoBr{3Ha ocHoBHbrx rroJroxe:uutrt u pe3yJrbraron pa6orbr 3aKJrroqarorc.f, B

EHTeJrJreKTy€IJrbHbrx crrcreM ynpaBJreHeu @3Y AJrfl noBbrrrreHr4fl rax s$Qer<TuBHocru.

3.2, Pa:pa6oraHa KoM[JreKcHa{ MareMar}rqecKa, MoAeJrb @3y, [o3BoJrflrorqat

o6rerrznuax Heo6xo4raMocrb IICIIOJIb3OBAHI{Ifl.

BbrxoAHbrx xapaKTepr{crr{K @3Y pa3JIHqHbrx

3.3. Pa:pa6oraHa 6asa npaBr{Jr cr{Hre3a peryJr.,rropa Heqerxofi rorurn (PHJI)

cJrexeHr4r sa TMM, o6ecnequBaroruero rroBbrrrreHze s$Seru.rBHocrr4 O3y.
3.4. Paspa6orauo [porpaMMHoe o6ecue.reHue LrHTeJrJreKTyamnofi cucreMbl

yrrpaBneHnx (D3Y, ro3BoJrf,rorqee orrrLrMu3upoBau PHJI cJIexeHu.,I ga TMM Ha 6ase

rporpaMMHoro KoMrrreKca MATLAB/Simulink.

4. OrIeHrca BHyrpeHHero eAr{HcrBa H HarrpaBJreHHocrrr [oJryrreHHbrx

pe3yJrbTaToB Ha pe[reHrre [ocTaBJreHHbrx 3aAarl

,{ur 4ocruxeHr4r [ocraBJreHHbrx qerefi, aBTopoM perrreH cnoxnrrfi KoMnJIeKc

B3ar{MocB.r3aHubrx 3aAaq. ,{nccepraquoHuafl pa6ota cocror4T }r3 BBeAeHI{fl, tlerblpex

HIaB, 3aKJIrcrIeHLIg, C[I4CKa CoKpalqen:ait, CiluCKa JII,rTepaTypbI pI3 L07 lr'a:ztteUOSaHZfi.

O6qufi o6reu pa6oru cocraBJrf,er 20L crpaHr.rq.

Bo sseAenrrrr o6ocuosaHa arTy€IJrbHocrb pa6orrr, r43JroxeHbl IIeJII{ u 3a4a'uil

Ar{cceprarlzonnofi pa6orrr, MeroAbr perueHufl [ocraBJIeHHbIx 3 aAaq.

B uepnofi rJraBe BrrloJrHeH a*alrrTr4qecrrEfi o6aop HayqHo-Texnu.recrofi

Jrureparypbl, Kacaroqefic.g BolpocoB orcJrexuBaHtrfl, TorrKu MaKcLIMEuIrnofi MoIrIHocrLI.

Paccvtotpeurr KflaccuqecKl{e aJIropHTMbI orcJrexl4BaHufl, TorIKrI MaKcl{M€ulrnoft

MorrlHocrra @3M. ,{orasana neo6xo4uMocrE rrpraMeHeHvls. vIHTeIrJIeKTyalbHBrx cucreM

yrrpaBJreHux (D3Y AJr.,r AocruxeHrrfl 6onee sHcorofi eSSerrzBHocrLI reHepvpoBalrrufl.

ofleKTpr{rrecrofi gHeprkl u.

Bo nropofi rJraBe paspa6orana MareMarurrecKaf, MoAeJIb O3y, Koropa.f,

rroMoraer r{3yqarb s$QerrrEBHocrb SorosnerrpuqecKux giIeMeHToB B pa3rt4tlHblx

loroAHbrx ycnoBlrf,x. 3m MoAeJrb co3AaHa c r{c[oJIb3oBaHpIeM p€BHbIx MeroAoB,

BKJrroqas araSQepeHrlr4aJrbHbre ypaBHenlrs. u rorr{qecKoe flporpaMMlapoBauue. Caurrvt

BaxHbIM acrreKToM grotr MoAeJII{ flBJrflercfl, BbIf,BJreH}re KrloqeBblx [epeMeHHblx kr

yp aBH eH I4 ir gw orrucauus. B3 auMoAe itcrr,ufl , M e x.qy qacr flMu c LI creMbl.



B rperrefi ruase [p]rBe.{eHbr ocHoBHbre rroJroxenkrfl,Teopvv HeqerKkrx MHoxecrB,

Heo6xo.{uMhre AJrf, cr.rHTffia cr{creMbr yflpaBneHufl. Ha r,rx ocHoBe. Pa:pa6oraHa 6a3a

rrpaBnJr cuHre3a PHJI cJrexeHr{, 3a TMM, o6ecue.ruBaloqaf, [oBbIIueHLIe

e$SertuaHocrl{ @3y. C uouoqbro reHeruqecKoro aJrropr,rrMapazpa6orana MeroAuKa

onrlaMrr3al{uv PHJI, cyqecrBeHHo cHuxaroulas xore6anng 14, AJr}rreJrbHocrb

repexoAHoro rlpoqecca ro cpaBHeH[ro c KJraccr,r.recrofi uacrpofixofi. Kponae roro, B

Aanuofi rJIaBe paspa6oraua nporpaMMa orrrr{Mr{3aur{r{ PHJI 3a TMM O3y
reHerI{qecK}IM anropr{rMoM Ha 6ase uporpaMMHoro KoMrrJreKca MATLAB/Simulink.

B verneptofi r.nane paspa6ora*aSrasz.recra, MoAeJrr @3Y c LrHTeJrJrer<ryalrnofi

cucrelraofi y[paBneHur, Ha 6aze roropofi npoBeAeHbr gKcrrepr{MeHT€rrrbHbre

kTccJreAoBa]flIkrfl. xapaKTeprrcTr.rK @3y c yverou peurrrbHbrx ycnonufi sKcrrnyaTarl%kr.

Kopperruocrb ptr3pa6orannux MeroAt4K cr{Hre3a r.r Hacrpofiru roeQ$uqneuron PHJI
noArBepxAeHa xoporuefi cxoAuMocrrro pac.rdrrrrrx AaHHbrx u pe3yJrbraroB

oKc[epI4MeHTa. Ilpozsae4eHbr pacqerbr oKoHoMkTqecKofi e$SerruBHocru BHeApeHurr

IrHTeJrJleKrya.nruofi cr{creMbr ylpaBJreHus s @3Y.

BrrsoArr H 3aKrroqeHkTfl o6ocnonassr 14 coorBercrByror co.{epxaHr.rflM HraB

Ar{ccepra :glztr4 14 HayqHbrM uy6ruzraqrzxu.

5. Ilpanr[qecKafl 3HarrlrMocrb rr peaJrrr3arlrrfl pe3yJrbraroB pa6oru
5.1. Paspa6oraHHbre MareMaruqecKlre MoAeJrH MoryT 6srrr [crroJrb3oBaHbr rrprt

rrpoeKTr,rpoBanukrr{ onrr{Mpr3ar\nn BbrAaqrl greKTpr{qecrofi MoIrIHocrI{ @3y.
5.2. O6ocHosaHHbre peKoMeHAarJukr uo nu6opy crpyKTypbl, anropl4TMa cIaHTe3a

PHJI, a raKxe rrpeAJroxeHH€rf, MeroAr{Ka r.rx Hacrpofixra c rroMolqblo reHerl{qecKux

ElJrropr,rrMoB MoxHo rrpr{MeHsrb rrpu npoeKTr,rpoBaHr4u cl{creM oJleKTpocsa1xesus, c

rucorosS SerrrEnuuvrrE @3V.

5.3. Pesymrarbr AlrcceprarllroHHofi pa6oru BHeApeHbI n yue6uufi upoqecc

na$e4pu <<Anrouarusuponannrrfi oJreKTponpraBoA vr orerTpr{rrecKl{e MaIITI{HrD)

Ta4xzrcKoro rexHr4qecKoro yHraBepcurera LrMeHra aKaAeMLIKa M.C. Ocuuu rrprl

vrs;1ytrclrtr4u ALrcrlktrrJrun <Mo.{eJrr4poBaHr4e gJreKTpoMexaH}IqecKLIx cklcreM) u <Teopux

aBToMaruqecKoro yrpaBireHna>> (Axt BHeApeHI{ fr, or 2L.lI.2023).
5.4. Pa:pa6oraHHafl. KoMrbrorepHaf, nporpaMMa <flporpauunrrfi KoMtIoHeHr

Arrfl orrrlrMz3arluu peryJrflTopa neuemofi JrorrrKr{ Qoroenertpz.recrofi ycraHoBKLI>)

3aperurcrpktpoBaHa MuuucrepcrBoM
(Cnn4ereJrbcrBo }lb 1 8 1 ot 30. 12.2023).

KyJrbrypbr Pecny6marz TaAxurucraH

6. CoorneTcTBlle pa6oru us6pauHofi creql{aJrbHocrrr 05.14.0L

Snepreruqecnrle crrcreMbl rI KoMrIJreKcbI

Vlcxog;, u3 alaJwr3a reMarLIKI{ BbI[oJIHeHHbIx HccJIe,qoB arruil., tIocraBJIeHHbIx Lt

perueuHbrx aBTopoM 3aAa't, Kacarorrlkrxc.rr pa3pa6otxu MareMaruqecKLIx uro4enefi @3V n



MeroAoB cuHTe3a I,IHTeJIJIeKTyaJrbHbrx peryJrrropoB cktcreMbr ynpaBnreHurfl, OOy r,r [o
cBoeMy coAepxaHr.rro, coorBercrByer rl.1, il.Z, u.4, u.10 u u.l1 flac[opra HarrHofi
cneqrarlbHocrl{ 05. 14.01 - Sueprerl{qecKr.re cr{creMhr r4 KoMlJreKcbI:

7. Anpo6aqun pa6orbl rI rIoATBepxAeHHe ouy6.rrurcoBaHHbrx ee ocnoBHbrx
rr oJr o)r(eH uit tt pe3yJr braro B

OcHosHHe Marepl{Nrbt Lt p$yJrrTarbr rtccJreAosaluir Ar4ccepraqzonnofi pa6oru
AoKJIaAbIBarucb u o6cyx4allacr Ha MexAyHapoAHbrx rousepenqu{x u HafrH6rx
ceMl4Hapax. flo pesylbraraM I{ccneAoBa:nuit ouy6nuxoBaHo 16 neqarsux pa6or, B roM
ql'Icre 8 pa6ot B peIIeH3LIpyeMbIx r431anuflx, peKoMeHAoBaHHbrx BAK npz flpesr{AeHre
Pecuy6lIExn Ta4NzKI{craH u BAK upn Mnno6pnayru Pocczu, noryqeH cBkrAereJrbcrBo
o rocyAapcrseHHofi perllcrpaqul4 rlpofpaMMhr Ars 3BM, a raKxe 8 pa6or B rpoqux
HayqHbrx kr34aHkrflx.

Anrop e @ ep ar Allcc epraIIrII{ u rty 6 rrrxarr4tr rr o JrH o crbro orp axaror c oAep)r( alue u
HafrHbre pe3yJrbrarbr, rroJryqeHHbre aBTopoM a pa6ore.

8. Ocnonnrre 3aMerraHrrfl rro pa6ore
8.1. Ha B3HIf,A orIrIoHeHTa rrepBafl uraBa Alrccepraqrrr{ [epeHacbrrrleHa

I43BecrHblnan Qarraun, Koropble MoxHo 6uro He BKrrcqarb B r.rroroByro Bepcuro
po6oru.

8.2. Bo ntopofi rJIaBe paccMorpeHbr reMrreparypHafl 3aBr4cr{Mocrb @3M.
XaparrepvrcrprKu rpeAcraBJreHbr B rrepeAeJrax reMrreparypbr or+zsoc Ao +70oC.

OAuaro Hlrqero He cK€BaHo o roM, qro 6yAer, ecJrkT 3HaqeHlr.f, nrrfigyr 3a 3aAaHHbre

rpeAeJrbr. Hanpuuep, reMrep arypayraAer Hr4xe -25o C.

8.3. B AI{ccepraIIVI4 He yKa3aHo coAepxaHpre 14 [pkTHrlr{n pa6our 6noxa
3aAarqr.rKa ypoBHf, coJrHeqHofi uHcor.s\vuu reMleparypbr Ha pr4cyHKe 3.18.

8.4.Ha crpaHrtrle 148 sa oAHoM pr,rcyHKe Harrr4caH "nepexo4uufi upoqecc" u Ha

ApyroM "npeueuHafl. AuarpaMMa". rfeM orJrLrqaerc.fi lepexo4Hufi [poqecc or npeueunofi

4Zarpauuu?
8.5. B rpetrefi ruIaBe ALrccepraqnouHofi pa6orrr coucKareJreM roJD reHbr

peIueHLIfl 3a4Aqla OrrTHMLrcaqHr{ peryJr.rrTopa ueqerrofr JrorraKra, ocHoBaHHstitsaMeToAax
reHeTllqecKoro aJlropLtrMa. He [peAcTaBJIeH cpaBHuTeJrbHhrfi aHarus s$$ercrnnHocru

Apyrzx orrTrrMLT3arlLroHHbrx aJrropLrTMoB.

8.6. B pa6ore LIMeIorcf, orAenbHEle cruJrucrLtqecKLre [orperuHocrkr u oleqarKLr,

cBs3aHHbre B ocHoBHoM c oKoHrraHuflMr4 cJroB (crp. 82,84,130 z 4p.), nanprMep, $p*y
Ha crp. 84 (BBX @3M or u3MeHenr4fl,ypoBHf, CV>>, cJreAoB€rJro 6u Hanr.rcarb <BBX npu
I{3MeHeHLrkr ypoBHf, CVI>>.

YxasanuHe 3aMeqaHufl,He flBJrflIorcfl rrpEHrIkrrII4aJIbHhIMIa c rorIKH 3penr{fl oIIeHKI{

nayrnofi u [paKTl4.recrcofi 3HaqLr Mo c ru kr He cHLr xaror rIeHHo cru p a6orur.



9. O6qee 3agJrrcrreHrre o coorBercrBllrr Alrcceprarlnonnofi pa6oru

Tpe6oBaHufM, rIpeAbflBJIfleMbIM K KaHAIIAaTcKI{M AI{ccepTaUIIflM

B qeJroM pe3yJrsTarbr HafrHbrx r,rccJreAoBaHuil 14 BbIBoAbI, rIoJIyrreHHbIe

IllapuQonuu 8.H., cBr{AerenbcrByror o roM, qro coucKareJleM BbIrIoJIHeHa AocraroqHo

aKTy€IJrbHaf, vr cBoeBpeMeHHa, pa6ora, Ha[paBJIeHHaf, Ha peureHl4e saxHofi

lpaKTuqecrofi ga4aatu B gJreKTpogHeprerr{Ke lrctIoJIb3oBaHI4Io I{HTeJIJIeKTyEUIrHrIX

cr{creM yrrpaBneHnfl.vrenpros$Qexu{BHocrlr s soso6HoBJlf,eMblx }IcroqHLIKax 3HeprI{}I.

,{nccepraqkrfl. flBrrflerc;r 3aKonqeHuofi Hayr{Ho-KnaruQnraqraonuofi pa6orofi rI I{Meer

CyqecTBeHHOe 3HaIIeHIIe Alg yIyrIIueHI4f, TexHLIqecKuX kI SKOHoMI.IeCKI'Ix uor<agarenefi

s sogo6HoBJr.rleMblx ucrorrHllKax gHeprul{.

,{ucceprarlr4oHHa, pa6ora BrroJrHe orBerraer rpe6onauu.au corJlacHo

Ilpuuoxeuuro 2 K llynrry 40 flocranoslreHkrfl, IpanurerbcrBa Pecuy6marn

TaAxurucran <<O ropsAKe rpucyxAoavrfl.yqeHblx crereHefi>),.Ilb 267 or 30 nrons 2021

roAa. Ee anrop IIIapnQon EoxzpAxou HacpyrroeBllq,3acJlyxrBaer rlpucyxAeHllf, eMy

yrenofi crerreHrlr Kalqvrqara rexHkrqecKux HayK rro crreqIaallbHocru 05.14.01

SnepreruqecKl,Ie cucreMbl LI KoMrIJIeKcbI.

OQuqua.nuuufi orrIoHeHT

AOKTOp reXHkIqeCKpIX HayK, AOItreHT,

AeKaH $arylmera oHeprerltKla
Hosocz6r{pcKoro rocyAapcrBeHHoro
TEXH?IIIECKOTO YHIIBEPCI{TETA,
r. Hosocu6npcr P(D PycrEna A.f.

Ilycronarosa O.K.

<< 6 ,> 04 2024 r.

C otrrye{ru eJ/,co{o**r, qE/, - /[ q.Jo4,

floAnucr A.r.H. Pycunofi A.I. :anepxro



o$uquanbHoro

OT3bIB
oIInoHeHTa Ha AI,IccepTauI,IoHHyIo pa6ory [IIapuQona

BoxupAxona HacpyJrJroeBfiqa Ha reMy <Paspa6orrca rrHTeJrJreKrya.urnofi

crrcreMbr yrrpaBJrenun QorogJremTprr.recKofi ycraHoBKofi >>, upe4crauennofi
Ha coucKaHue yqeHofi creueuu KaHAuAara rexHr{qecKl{x HayK rlo cleql4aJlbHocru

05.14.01 - 3ueprerlaqecKl,te cllcreMbl I{ KoMrIJIeKcbI

L. Arrya.nnnocrb reMbl [IccJIeAoBaHIrfl

Ha ceroAssrunufi AeHb rrpuopureroM B o6racru gHeprerl{.recrofi rIoJIIaTuKIrt

gHepruv. IrlsnectHo, rrro rroBbrcurb HaAexHocrb gHeprocucreMbl kI o,qHoBpeMeHHo

yBenuql4Tb rrpokl3Bo.qcrBo gneKTpogHepruv MoxHo 3a crler pacnpeAerennoft
gHepreruKtr, ocHosoft roropoit tetr.ercfl, B ToM rrr,rcre u reHepalllrfl or corHeqHblx

oneKrpocrauqufi.

ltts roro, .rro6H o6ecuequrr MaKcilMrllrbHyro e00extranHocrb cl{creMbl

reuepr{poBalvrfl, neo6xoAuuo ucrroJrb3oBarb coorBercrnyrouqufi aJIropI4TM

orcJrexuBalns, TorrKu MaKcuMurJmnofi MorqHocrrr (TMM). [ls srofi 3aI:a'cir4

rrpr{MeH-f,rorcfl crrequaJru3lrpoBaHHbre KoHTponnepbr, Afl.fl orlTl{Marlbuofi pa6orbl Koropblx

r4crroirb3yror €rrrroprrrMbr \lrfl olruMr{3au[LT pa6ouefi TorIKI4 Soros.nexrprrrrecKllx
ycraHoBor. B Aasnofi Aucceprarl[oHHofi pa6ore ory poJlb BbIrIoJIHrIor aJlropurMbl Ha

ocHoBe MeroAoB He.rerxofi JIoTIaKI{.

C erofi ToqKu 3peHr{.s, BbrrroJrHe*Hafl, corrcKarereu pa6ora, HarIpaBJIeHHafl Ha

yryqmeHue gHeprerurrecKr{x rroKa3arenefi upeo6pasonanuf, gJreKTpuqecrcofi gHeprull or

SorosrerrpuqecKlrx rrao4yleft, a raKxe cuequ$ura ucrroJrb3oBaHrlfl ne.remofi JIoruK[ B

S oroelemprE.recrofi cu creMe reHepup o BaHlafl. flB ilfler cfl. arryalrH ofi .

2, Creueur o6ocHosaHHocr[r tr AocroBepHocrb HayrIHbIx uo"rroxenufi,

BbrBoAoB rr peKoMenAaquft Arrccepralluounofi pa6orrr
flpe4craureHHbre B.ur4cceprar\uv HayrrHbre [oJroxeHur, BbIBoAbI ]I peKoMeu4alqzvr

lolyqeHbr aBTopoM c rrpl{MeHeHlreM MeToAoB, cooTBeTcTByrcIqvx 3aAaT,a]N,[

uccJre4oBalr4fl. B AauHofi pa6ore BbrrroJrHeHbr pacqerbl, a raKxe aHaJIu3 rlapaMerpoB,

xapaKTepu3yrouux rroBeAeHue ne.r€rrux perynrropoB. Pesymrarbl, [oryqeHHble IrpI{

noMorrlu LrMuTarluroHuoro u Suszuecxoro MoAeJIkTpoBaHvrfl) rIoATBepxAarotcfl,

rroJroxureJrbHbrM[r pe3ynbraraMu BHeApeHufl, [oryqeHHblx aBTopou perueuufi.

3. fiocronepHocrb rr HoBIr3Ha rtoflyqeHHblx pe3yJrbraroB

Hay.rnax HoBu3Ha ocHoBHbrx uonoxenuir u pe3yJrbraron pa6orbl 3aKJlrorlalorc.f, B

cJreAyrouleM:



3.1. O6oqronaHa o6reruaeHa-f, neo6xoAraMocrb I4CIIOJIb3OBAHT4fl,

rrpoBoAr4Tb HccireAoBaIIIde BbIxoAHbIx

KIr{MarI{rrecKI{x ycJIoBIrf, x.

r{HTeJrJreKTy€[IrbHoro ylpaBJIeHI,If, Altfl yBeruqeHl,Ifl

sJreKTpO9Hepr[]I.

r,rHTeJrneKTyaJrbHbrx cucTeM yflpaBJreHr.rfl ooTosreKTpuqecKr,Ix ycTaHoBor (tD3Y) lm
rroBbrrrreH krfl rzrx e Q S er<ruBHocrrr.

3.2. Paspa6oraHa KoMrrJreKcHa{ MareMaruqecKa, MoAeJIb O3y, rIo3BoJIf,IoIqa,

xapaKrepucrrrK @3Y pa3nI{rIHbIx

3.3. Pa:pa6orasa 6asa npaBlrJr crrHre3a peryJrf,ropa Heqemofi rornxu (PHJI)

cJrexeHr{.f, sa TMM, o6ecue.ruBaroqero rroBblrueHne sQQexrI{BHocr[ @3y.

3.4. Parpa6orauo [porpaMMHoe o6ecue.{eHr,re rlHTeJrJreKryamuofi ct4creMbl

yrrpaBJreHnx (DOY, rro3BoJrrroulee orrrlrMu3upoBam PHJI cJIexeHlL :a TMM na 6ase

rporpaMMHoro KoMrrrreKca MATLAB/S imulink.

4. Oqenrca BHyrpeHuero eArrHcrBa fi Ha[paBJreHHocrrr [oJryqeHHblx

peSyJILTaTOB Ha pe[IeHIIe [OCTaBJIeHHbIX 3aAarl.

[nx 4ocrr4xtentrfl, rrocraBJreHHbrx qerefi, aBTopoM perrreH croxnrrfi KoMtIJIeKc

B3ar{MocB.rl3aHHbrx 3aAaq. ,{uccepraquoHHa.f, pa6ora cocrour Ir3 BBeAeH[r, alerblpex

HraB, 3aKflroqeHyrfl, crtr4cKa coKpalqeruutrt, cllrcKa nureparypbl kI3 107 sautvtenonanufi.

O6uuft o6reu pa6oru cocraBJl.rer 20I craHI4II.

Bo nseAeHrrn o6ocnosaHa aKTyzurbHocrb pa6orrr, rr3JloxeHbl IIeiIu v 3a1a''il4

Ar{cceprarlu onnofi pa6orrr, MeroAbI pelueHu;l rr ocraBJIeHHbIx 3aAaq.

B nepnofi r.nane 6ur uposeA€H o6sop HayqHo - rexHurrecrofi Jllrreparypbl,

cBfl3aHHofi c reiraofi oupe4eJreHrrr MaKcuM€rJrbHoro rroreHIILtEuIa SorosneKTpl4.recKux
rr,ro4yreft. Euru u3yqeHbr cTaHAapTHbre MeroAbr HaxoxAeHufl gTofo KrloqeBoro

loKa3areJr.f, vr 6ula [poAeMoHcrpr{poBaHa neo6xoAraMocrb ucrroJlb3oBanufl.

eSSexrnnHocrrr reHepauuu

Bo nropofi rJraBe Ar.rcceprarluoHHoro uccneAoBankrfl. 6ura paapa6oraua

MareMarr{qecKafl MoAeJrb SoroererrpLrqecKoro MoAyJI.[, rlo3BoJlrroIqaf, alauwrsvpoBarb

ero s$@eKTktBHocrb B pa3Ju{qHbrx rroroAHbrx ycnoBr.rflx. MoAem 6ura co3AaHa c

rrpuMeHeHHeM pa3Jr[rrrHbrx Mero.qoB, BKJrroqa-fi an$QepeHr.IuaJrbHoe vcqucfleHue H

JroruqecKoe rrporpaMMr{poBaHze. Haz6oree BaxHbrM acrreKToM MoAeJILt sBJlflerc,

olpeAeneHue ocHoBHbrx ypaBHeHufi u nepervreHHbrx Ars oto6pareHrlf, B3allMoAeitcrsufl.

MexAy KoMloHeHTaMLr clr creMbr.

B rperrefi rJraBe rrpeAcraBJreHa ocHoBHaf, Teopl,Ifl HeqerKux MHoxecrB AJIf,

co:4altrfl. cucreMbr yrrpaBJreHr4fl cJrexeHneM sa TMM @3y. CosAaHa 6aza rrpar,lr,n lils.
cr,rHTe3a peryn.,rropa cJrexeHvrfl. 3a TMM O3y, o6ecue.MBaroulero 6onee BbIcoKyIo

e$Ser<rnrHocrb $orosnercrpu.recKofi ycraHoBKu. C r4croJrb3oBaHlleM reHerurlecKoro

€uroplrTMa co3AaHa MeToAr4Ka orrTuMr{3arlnu peryJr.flTopa, KoTopa.fl 3HaqI4TeJrbHo

cHuxaer rco.ue6annf, u BpeM, [epexoAHoro rtpoqecca, B cpaBHenkrvr c KJraccll.recrcofi



HacrpofiKofi. Tarxe, B AaHHofi rrane co3AaHa [porpaMMa Ailfl. orITI,tMI{3aquu PHJI, c

uc[oJrb3oBaHr{eM reHeTurrecKoro irlrropuTMa Ha 6ase [pofpaMMHoro KoMrIJIeKca

MATLAB/Simulink.
B .rerneprofi ruaee paspa6oraHa Sra:uuecraf, MoAeJn @3Y c I4HTeJlJlerryamuoft

czcreuofi ylpaBJreHr.rf,, Ha 6aee roropoft npoBeAeHbl gKclepIaMeHTEIJIbHbIe

uccJreAoBaHns, xapaKTepr{cruK Ogy c yu€rou pealrbHbrx ycronufi gKcrlJlyararruv.

Kopperruocrb pa3pa6orannux MeroAr{K cr{Hre3a Lr HacrpofirIE ros$$uql{eHroB PHJI

rroATBepxAeHa xopourefi cxoAuMocrbro pacudrnrrx AaHHbrx vr p$ynbraroB
gKcuepuMeHTa. flpousue4eHhr pacqerbr gKoHoMr{rrecKoft e$QexrilBHocrz BHeApeHufl

prHTeJrJreKryamnofi ckr creMbr yrrpaBJreHns s O3Y.
BrIsoAH Lr 3aKrroqeH[f, o6ocnonaurr u coorBercrByrcT coAepxaHrrf,M rJIaB

Ara ccepra r1lzrvr vr H ayrrHbrM uy6ruraq LrflM.

5. Ilparcr[qecKafl BHarrrrMocrb rr peaJrrr3arlrrfl pesyJrbraroB pa6orsr

4.I. Pa:pa6oraHHbre MareMarr{qecKue MoAenr{ Moryr 6rrm vcrroJrb3oBaHbl rrppl

trpoeKTupoBaHnu r{ orrruMlr3arlur{ BbrAarru greKTpl,Iqecroft MolrlHocru @3Y.

4.2. O6ourosaHHbre peKoMeHAar\uu uo nu6opy crpyKrypbr, rrJrropr{rMa cr{Hre3a

PHJI, a raKxe rrpeAJroxeHHafl MeroAuKa Lrx HacrpofirIE c [oMoIrIbIo reHerl{qecKl{x

aJropHTMoB MoxHo rrpuMeH.rrrb rrpu [poeKTr4poBaHr,ru crrcreM gneKTpocna6xeHz.s c

nucoxosS Sexrunuuura @3V.
4.3. Pesymrarrr Ar{cceprarluonnofi pa6oru BHeApeHbr n yue6Hrtfi upoqecc

raQe.4pu <<AnrouarusrEponauurrfi gJreKTpolp[BoA Lr sneKTpr4rrecKlre MarurrHbr))

TaAxurcKoro rexHr{rrecKoro yHr{Bepcr,rrera r.rMeH}r aKaAeMIaKa M.C. Ocuuu rrpu

r{3yqeHuu At4cr\vr,nLtrr <MoAeJrupoBaHue sJreKTpoMexaHlrqecK}rx crrcreM)) u <Teopua

aBroMarrrqecKoro yrpaBneHu.u (Ar<r BHeApeHr.r s, or 2l .l I . 2023).

4.4. Paspa6oraH*afl, KoMrrbrorepHa.r rporpaMMa <flporpauunrrfi KoMrroHeHr

\tfl o[TraMr{3arlr{r{ peryJrf,Topa Heuemofi JrorrrKlt Qorosnerrpu.recrofi ycraHoBK}I)

3aperr{crpr,rpoBaHa MuuucrepcrBoM KyJrbrypbr Pecny6rutru TaANurucraH

(Cnu4ererrbcrBo }lb 1 8 1 or 30. 12.2023).

6. CoornercrBrre pa6orrr u:6pauHofi creqlraJrbHocru 05.14.01

Snepreruqecrclre clrcreMbr [r KoMrrJrerccbr.

l4cxo4s. vr3 auaJrvr3a reMaruKr.r BbrrroJrHeHHbrx I{ccJleAoBauuit, tIocraBJIeHHbIx I{

perueHHbrx aBTopoM 3ap:a1 Kacaroulr{xcf, puBpa6orru MareMarLTrrecKLIx uoAerefi @3Y n
MeroAoB craHTe3a r{HTeJrJreKTyErJrbHbrx peryJrflTopoB cucreMbl yrIpaBJIeHI{lt @3y 14 rlo

cBoeMy coAepxaHr{ro, coorBercrByer u.1, n.2, n.4, n.10 z u.l1 [aclopra Hay.rrroft

cneqr,rtrlrbHocru 05. 1 4. 0 1 - 3HepreruqecKr.re cr{creMbr rlr KoMrrJreKcbr :

J



7. Ocnonnrre uy6.nuKarlru u aupo6aquu pa6orrt
Ocuonuue Marepr{€rJrbr r{ p$ynbrarbr r,rccJreAoBaHuft AuccepralluouHoft pa6orbl

AoKnaAbrBalrncb v o6cyx,4arucr Ha MexAyHapoAHhrx ronSepenqvsx v HayqHbrx

ceMr.rHapax. flo pesyJrbrarbr r{ccJreAoBaHufi pa6oru ouy6nuxoBaHo 18 ue.rarHrrx pa6or,

B roM rrr,rcJre 8 pa6or B perleH3lrpyeMbrx r43I.ar.r4flx, peKoMeHAoBaHHbrx BAK upu

flpesu4eure Pecuy1rrut<w TaAxuxzcrar v BAK npu Muuo6puayru Pocczu, noryqeHo

cBr{AereJrbcrBo o rocyAapcrseHHofi perucrpauuu [porpaMMbr Airf, 3BM, a raKxe

10 pa6or B upoqux HayqHbrx r434aHtrflx.

Anrope$epar ALrcceprarlwr4 Lr uy6nnraqr4r{ [oJrHocrb]o orpaxaror coAepxan:ze vr

HayqHbre pe3ynbrarbr, rroJryqeHHbre aBTopoM B pa6ore.

8. 3anaeqaur.rfl rlo ArrccepraquonHofi pa6ore:

8.1. B px4e pr.rcyHKoB AonyqeHbr HeKoppeKrHocru, HarIpI{Mep, pucyHxu 1.26 u

1.27 (crp.52) uveer rrJroxoe KarrecrBo r{ :aa1rrurcvr [pr{BeAeHbr Ha asrrnftcxoM; Ha

pr.rcyHKax 1.25 (crp.5 1) n 1.28 (crp. 53) neroropbre 6roxu o6ogHa.reHbr Ha aurnuficrou
fl3brKe.

8.2. Ha 6rox-cxeue €rrrroplrrMa P&O (pucyHor< 1.I9, crp.43) rocJre

BbrrroJrHeHrlr{ urrkr HeBbrrroJrHenr4u ycJroBr,ru (Ual- UQr-r> > 0), ecJII/t He 6y4er

Ao[oJIHI{TeJrbHa, ycJroBrr.rr quKJr aJrropprrMa He 3aKaHqLrBaerc.rr. flogrouy cJreAoBaJro 6rr
rrocraBr{Tr euIE oAHo ycJroBr,re 4rx o6paruofi cn.ssu. Taxyro Kaprr,rHy MoxHo ua6moAau

Ha pr.rcyHxax 1 .21 u 1.23.

8.3. Ha pucyHxe 3.22 Aucceprarluu (crp. 139) upuBe.ueHa 6ror-cxeua pa6oru
reHerrrqecKoro €rJrropr,rrMa, oAHaKo rroprAoK u cyrb pa6oru AaHHoro aJrropLrrMa He

IIO.flCHEHbI.

8.4. Bo rpeteft uraBe Ar,rcceprarluouuoft pa6oru cor{cKareJreM [oryqeHbr

8.5. IIpu pa6ore [peAnoxeHHoro Mero,{a olrr{MLr3arlrln (onrurrarasa\ufl

perxeHl4.rl 3a4arilr oIITI{Mu3aIIIaLI perynf,Topa ne.rerKofi JIorI4Ktr, ocHoBaHHrrfi na MeTo.{ax

reHeTr{qecKoro €LJrfopkrTMa, Ho aBTop He yToqHf,eT KaKr.re rpe6onauilfl, r,;peIlT.f,BJrrroTcf K

BblrlrlcJlurerrrrrofi cu creue?

peryJrf,Topa neu6rxofi rorurr{ c [oMorubro reHerr{rrecKr{x ErJrop}rrMon (uo4saroJroBoK

3.5)) He 3a4ana norperrruocrb pacudra u coorBercrBeHHo Helr3BecrHo Ao rar<ofi

TorrH ocrrr np oAoJrx aer cfl. r{Tep arlu on uufi up oq ec c ?

8.6. B [peAcraBrenuofi pa6ore uMerorcs peAaKrluoHHbre 3aMerraHrlr.[: pflA

orun6or, olerraroK u nero.rHocrefi (naupuvrep, Ha crp. 59 - <<Kmo.IeBbIM $arro
flBrrfl,ercfl...)), Ha crp.67 - <Pucynor<2.4 - flpuxoA ypoBH{ Cl4laa ropLr3oHrnJrbHyro

ropr{3oHTrrJrbHyro [oBepxHocrb r. .{yruan6e>, Ha crp. 140 ...ccJreAoBareJrbHo,

(([orryJrf,rluu>>...> u r.a.)l B TeKcre Ar{cceprauuu He pacKpbrrbr HeKoropbre coKparqeHn,fl,)

Harrpr.rMep, Ha crp. 39,pucynor 1.16 ue pacKpbrr OTMM I{ r.rl.
CAerannue 3aMerraHr.rfl He BJruflror Ha o6rqyro [oJroxLtreJrbHyro orIeHKy

4

Ar.rcceprarlzonnofi pa6oru.



9. 3arcrrc.reuue

[uccepmqr4fl. I]IaptrQona EoxupANoHa HacpyJlroeBurl a Ha reMy <Paspa6orxa

r.rHTeJrJreKryalrnofi cr{creMbr yrrpaBneHua SoroereKTpuqecrufi ycraHoBKofi>> sBnrerc.f,

3aKoHrreHuofi uayunofi pa6orofi, aunomreusofi Ha aKTyaJIbHyIo reMy.

flpe4cmureHHbre reoperuqecKrre u [paKTuqecKlre pe3ynbrarbl rIo3BoJIsIor

rcna-uu$uqrrpoBarb ee KaK perrreHr{e HayqHo-TexHu.recrofi gap.aqu, uuerculefi

cyulecrBeHHoe 3HaqeHue Arrfl rroBbrrrreHufl gHeprerpl.{ecrcoft sQ$errunHocru

Qoroenerrpr,rqecKr{x cpr creM reH ep}rpo Bauvrfl. greKTpLr qecrofi 9H eprull.

flpe4cmnJreHHa{ pa6ora o6raAaer nayuuofi u [paKTraqecrcoft 3HaquMocrbro,

pe3ynbrarbr pa6oru B Aocraro.rHoft crerreHu rrpeAcraBJleHbl B HayqHblx rpyAax aBTopa.

,{uccepraquoHHa{ pa6ora coorBercrByer rpe6oraHr4.,rM couracHo flpruoNerruto 2 x
flynxry 40 flocraHoBJreHrr{ flpanurerbcrBa Pecuy6nurcz TaAxvLKucraH <O uopx4re
upucyxAenvrfl. ytreHbrx creueHefi), Ilb 267 or 30 nroHs 2021 roAa. E€ anrop IIIapuSon

Boxrap4Non HacpyruoeBr{q, 3acJryxr.rBaeT [pucyxAeEufl. eMy yueuofi cTeneHI4

uo crequarrbHocru 05.14.01 - SnepreruqecKrle crIcreMblKaHAUAaTa TeXHUqeCKrrX HayK

KT KOMIIJIEKCbI.

HayK,

HaquosarbHoro
yHr,rBepcr.rTeTa

III.AN. ,{Nypaen

P.[. AuypoBa

OQuqua.nrnufi orrroHeHT
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@uttwast
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