
PE�EH31'1ft 

OT npocp. A-P TOAOP CTe<paHOB �OHKOB, TY-Cocpvrn, 

KaTeApa ABTOMan13au,1,rn Ha e11eKTpo3aAB111>KBaHll1RTa 

Bbpxy A111CepTaU,1110HeH TPYA Ha TeMa ,,Pa3B111Tl/1e Ha Cll1CTeM111Te 3a 6e3C€H30PHO BeKTOpHO 

ynpas11eH111e Ha aCll1HXpOHHll1 AB111raTe11111", pa3pa6oTeHa OT Mar. 111H>K. >t<111BKO CTecpKOB 

>t<eKOB 3a npll1Cb>KAaHe Ha OHC ,,AOKTOp", H. cneu,111a11HOCT 02.21.08 - ABTOMaTl/13aU,111R Ha 

npO1113BOACTBOTO. 

HayYeH pbKOBOA111Te11: AOL.J,. A-P EM11111 �opAaHOB Map111HOB 

HaCTORUJ,aTa peu,eH3111R 1113rDTBRM Cbr/laCHO 3anOB€All1 Ha PeKTOpa Ha TY-BapHa NQ 675 OT 

21.11.2016 111 NQ 698 OT 05.12.2016. 

1. AKl)'a/lHOCT Ha pa3pa60TBaHHR B AHCepra4HOHHHR TPYA npo611eM. CreneH H Ma

w.a6 Ha aKTya11HOCTTa Ha npo611eMa 1,1 KOHKpeTHHTe 3aAa'-tH, pa3pa6oreHH B AHCep

TaU.HRTa. 

B CbBpeMeHHaTa 111HAYCTPll1R HaA 62% OT e/leKTp1114eCKaTa eHepr111R ce KOHCYM111pa OT 

e11eKTp03aAB111>KBaHll1RTa, KaTO HaA 80% OT Ta3111 eHeprnR ce 1113n0/13Ba B aC111HXpOHHll1Te 

3aAB111>KBaHll1R. CbUJ,€CTBeHaTa 4aCT OT TRX ca 4eCTOTHO 111/1111 BeKTOpHO ynpaB/lRBaHll1 111 e 

Ha11111u,e TeHA€HU,111R np111 HeynpaB/lR€Mll1Te Aa ce BbB€>KAaT np111op111TeTH0 nOA06Hll1 Cll1C

TeM111 3a pea111113111paHe Ha 0nTll1Ma/lHll1 nycKOBll1 npou,ec111. Pa3B111Tl/1€TO Ha Mll1KpOK0Mnl0-

TbpHaTa TeXHll1Ka B noc/1€AH111Te r0A111Hll1 no3B0/lRBa 1113nb/1HeHll1€TO B pea/lHO speMe Ha 

C/10>KHll1Te amop111TMll1 3a ynpaB/1€Hll1e 111 111A€HT111<pll1KaU,111R Ha Cll1CT€Mll1Te 3a 6e3C€H30pH0 

BeKTOpHO ynpas11eH111e Ha ac111HXp0HHll1 AB111raTe11111, KaTO TaKa ce oc111rypRBa w111poK A111a

na30H Ha ynpas11eH111eT0 Ha CKopocna 111 nOA06peHa All1HaM111Ka Ha Cblll,111Te. W111pOK0T0 

pa3npocTpaHeH111e Ha nocoYeH111re e11eKrpo3aABll1>+<BaH111R B pa3/11114H111 0611acT111 Ha npo

M111w11eHocna e np1114111Ha Aa ce B0A111 111HT€H3111BHa Hay4H0ll13C/1€A0BaTe/lCKa A€�HOCT, u,e

/lRUJ,a nocT111raHe Ha n0-B111C0Kll1 TeXHll1K0111KOH0Mll14eCKll1 noKa3aTe/1111 Ha Cblll,111Te, np111 MaK

Cl/1Ma/lH0 yse111114eHa HaAe>KAHOCT. npeo6pa3yBaTe/1111Te 3a BeKTOpH0 4€CT0THO ynpaB/le

Hll1e ca se4e He caMo o6eKT Ha Hay4Hll1 1113c11eABaH111R, a ce npeAflarar OT peA111u,a cp111pM111 111 

HaM111paT see no-w111p0Ko np11111o>+<eH111e. KaTo reHAeHU,111R ce oYepTasa crpeMe>KbT Aa ce 

pea111113111paT Ka4eCTBeHll1 Cll1CTeMll1 3a e/leKTp03aABll1>KBaHe, KOll1TO Aa He ce HY>KAaRT OT 

AOnb/1Hll1T€/lHll1 T€XHll14€CKll1 cpeACTBa, OCBeH AB111raTe/lR 111 Cb0TBeTHll1R npeo6pa3yBaTe/1 

3a HerosoTo ynpas11eH111e. Tosa e np111Y111Hara yc11111111RTa Aa ca HacoYeH111 KbM Cb3AaBaHe 

Ha 6e3C€H30PHll1 Cll1CT€Mll1 3a e11eKTp03aAB111>t<BaHe, KOeTO CTaBa see noBe4e Bb3MO>KHO 

np111 6ypHOTO TeXH0/10rl!14HO pa3B111Tll1e B noc/1€AHll1Te rDAll1Hll1. HecbMHeHa e aKrya/lHOCTTa 

111 MaUJ,a6HOCTTa Ha npo611eMa 111 KOHKpeTHll1Te 3aAa4111, pa3pa60TeH111 B A111CepraU,111RTa, a 

nocrnraH111Te pe3y11rarn 6e11e>+<aT pa3s111rne B ra3111 0611acT. 
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2. no3HaBa /U1 A11CepraHTbT CbCTOffHl1eTO Ha npo611eMa 11 ou.eHRBa /111 TBOp4eCKl1 /111Te

parypHl1ff Marep11a11. 

AoKropaHTbT ce e 3ano3Ha11 noAp06Ho c rexH1-14ecKara 111-1reparypa, Kacaew,a npo611eMa
rnKara Ha A1-1Ceprau,1-1OHHl-1fl TPYA, Karo e U,l-1THpa11 106 /lHTeparypHl-1 H3TO4HHKa, OT KOH
TO 81 Ha 11arnH1-1u,a 1-1 25 Ha KHp1-1111-1u,a, Karo OCHOBHaTa 4aCT OT H3TO4Hl-1U,1-1Te ca OT noc
lleAHHTe HflKO/IKO rDA1-1HH. Ha 6a3aTa Ha H3BbpweHaTa 3aAb/1604eHa TBOp4eCKa ou,eHKa 
Ha Te31-1 H3TO4Hl-1U,1-1 e Q>OpMy111-1paHa u,e11ra Ha A1-1CepTaU,HOHHl-1fl TPYA· 

3. l,136paHaTa MeTOA11Ka Ha 113C/1eABaHe MO>Ke /111 Aa AaAe OTrOBOp Ha nocTaBeHaTa

u.e11 11 3aAa1.111 Ha A11Ceprau.110HHl1ff TPYA· 

l,136paHara MeTOAHKa npi-1 pa3pa6ornaHero Ha AHCeprau,1-1sira BK/lto4Ba MareMaT1-14eCKo 
MOAe111-1paHe 1-1 KOMntoTbpHo c1-1My111-1paHe; np1-111araHe Ha CbBpeMeHHara reop1-1si 3a yn
pas11eH1-1e np1-1 c1-1Hre3 Ha Ha611toAare111-1, ou,eH1-1re111-1 1-1 pery11arop1-1; cp1-131-14ecK1-1 eKcnep1-1-
MeHT 3a AOKa3BaHe aAeKBaTHOCTTa Ha H3C/leABaHl-1flTa 1-1 reopeTl-14Hl-1Te pe3y11rar1-1 (B 

MaKrnMa11Ho Bb3MO>KHara 3a speMeTO Ha pa3pa6ornaHe Ha AHceprau,1-1sira creneH). np1-1 
BCH4Kl-1 pa3f/le>KAaHl-1fl AOKTOpaHTbT ce e crpeMfl/1 Aa np1-111ara HaH-HOBH MeTOAl-1 3a oni-1-

caHHe 1-1 MOAe111-1paHe. AeMOHCTp1-1pa11 e BHCOKl-1 yMeHl-'lfl 3a H3nO/13BaHe Ha CbBpeMeH

Hl-1Te MaTeMarn4eCKl-1 cpeACTBa 1-1 MeTOAl-1, npl-1/IO>KeHl-1 B cpeAaTa Matlab-Simulink. B 
MaKc1-1Ma11Ho Bb3MO>KHara creneH pe3y11rarnre, no11y4eH1-1 or MOAe111-1paHero, ca cpaBHfl
BaH1-1 c Te31-1, no11y4eH1-1 or cp1-131-14ecK1-1 eKcnep1-1MeHT Bbpxy cneu,1-1a11Ho pa3pa6oreH 
CTeHA, c KOeTO Hai'.:1-y6eA1-1Te/lHO ce noTBbP>KAaBa aAeKBaTHOCTTa Ha npeAJ1araH1-1Te MO
Ae/11-1 1-1 TeXHl-14eCKl-1 peweHl-'lfl. 

4. KpaTKa aHa/111Tl14Ha xapaKTep11CT11Ka Ha ecreCTBOTO 11 ou.eHKa Ha AOCTOBepHOCTTa Ha

Marep11a11a, Bbpxy KOHTO ce rpaART np11Hoc11re Ha A11ceprau.110HH11R TPYA· 

Ha 6a3aTa Ha 3aAbll604eH 063op 1-1 KPHTl-14eH aHa/11-13 ca Aeq>1-1H1-1paH1-1 KOpeKTHO u,e11ra 1-1 
3aAa4HTe Ha TPYAa. CbW,HOCTTa ce 3aK/lto4aBa B pa3pa60TBaHe 1-1 l-13C/leABaHe Ha CHCTeMa 
3a 6e3CeH30pHO BeKTOPHO ynpas11eH1-1e Ha aCHHXpOHHH ABHrare111-1, OT/IH4aBaw,a ce OT 
nOA06Hl-1 CHCTeMl-1 C nOA06peHHfl Ha HflKOl-1 xapaKrep1-1CTl-1Kl-1 - w1-1poK A1-1ana3OH Ha pery-
111-1paHe Ha CKOpocna, Hl-'ICKa 4YBCTBl-1Te/lHOCT KbM CMyW,eHHfl, fbBKaBOCT 1-1 ornrypsisaHe 
Ha pa6orocnoco6Hocr no pa3/ll-14Hl-1 amopHTMH 3a ou,eHsiBaHe 1-1 ynpas11eH1-1e. Cbw,ecrno
ro Ha 3aAa41-1Te B A1-1ceprau,1-1sira ce cse>KAa AO: pa3pa6orsaHe 1-1 np1-111araHe Ha ou,eH1-1re-
111-1 Ha CKOpOCT, Ha poropHO noTOKOCU,en11eH1-1e, Ha aKrnBHO CbnpOTl-1B/leH1-1e Ha craropHa
Ta 1-1 poropHara HaMOTKl-1 Ha AA; pa3pa6ornaHe Ha KOMntoTbpH1-1 MOAe111-1paw,1-1 MOAYlll-1 1-1 
MATJlA6-q>yHKU,1-11-1 3a CHMyllaU,1-1OHHO l-13C/leABaHe Ha ou,eH1-1re111-1re 1-1 Cl-'ICTeMHTe 3a yn
pas11eH1-1e 1-1 AOCTl-'lraHe AO reopeTl-14HH l-13BOAH; Cb3AaBaHe Ha CTeHA 3a eKcnepHMeHTa/1-
HO S3CneABaHe Ha CSCTeMa 3a 6e3CeH30pHO BeKTOpHO ynpasneHae. � 
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5. 8 KaKBO ce 3aK/1t04aBaT Hay4HHTe H/1111 HayYHO-npHIIO>KHHTe npHHOCH Ha AHCepTa4111-

0HHHR TPYA? 

CbW,HOCTTa Ha np1t1HOC1t1Te npeACTaBJHlBa AOKa3BaHe C HOBl,1 cpeACTBa Ha CbW,eCTBeHl,1 

HOBl,1 CTpaHl,1 B CbW,ecrnysaw,1-1 Hay4Hl,1 npo611eM1t1 1,1 Teopi-11,1, Cb3AaBaHe Ha HOBl,1 MeTO

Alt1Kl-1 1,1 KOHCTPYKU,�11,1 3a C1t1My11au,1t10HHl,1 1,1 eKcnep1-1MeHTa/1Hl,1 1,13C/1eABaHlt1R. 

XapaKTepbT Ha np1t1HOC1t1Te MO>Ke Aa 6bAe onpeAe11eH KaTo npeo611aAasaw,o HayYHo

np1,111o>KeH: pa3pa6ornaHe Ha 1t1TepaT111BH1t1 1,1 HespoHH1t1 ou,eH1t1Te111,1 Ha napaMeTp1t1 1-1 se-

111-1Y1-1H1t1, np1t1/10>KJ,1Ml,1 np1,1 BeKTOpHO 6e3CeH30pHO ynpas11eH1t1e Ha aClt1HXPOHHl-1 3aAB1t1>K

BaHl-1R. B Ta31,1 rpyna MOraT Aa ce OTHeCaT 1-1 npeAJ10>KeH1t1Te ac1t1HXPOHHl,1 e11eKTp03aA

Blt1>KBaH1t1R C 6e3CeH30pHO A1t1peKTHO BeKTOpHO ynpas11eH1t1e C op1t1eHTaU,1t1R no pOTOpHOTO 

nOTOKOCU,en11eH1t1e Ha A/J,, 6a31,1paH1t1 Ha pa3pa6oTeHl-1Te 1t1TepaT1t1BHl,1 1,1 HeBpOHHl,1 ou,eH1t1-

Te111,1, 

OcseH TRX A1t1CepTaU,1t1RTa CbAbp>Ka 1,1 npl-1/lO>f<Hl,1 np1-1HOC1t1, CBbp3aHlt1 C pa3pa60TeH1t1 OT 

AOKTOpaHTa Cl-1MY/1aU,lt10HHl,1 MOAe/11,1 C AOKa3aHa pa6oTocnoco6HOCT (M-cpa11111ose B Mar-

11a6) 1,1 Cb3AaAeH eKcnep1t1MeHTaJ1eH CTeHA, 6a31,1paH Ha pa3B0111Ha Clt1CTeMa ZdspF28335, 

lt13n0/13Baw,a u,1,1cpp0B Clt1rHa/1eH KOHTpo11ep TMS320F28335, np1t1Te>Kasaw, Bb3MO>KHOCTl/1 

3a pa3pa6ornaHe 1,1 1,13c11eABaHe Ha ceH30pH1t1 1,1 6e3ceH3opH111 sap1t1aHT1t1 Ha npoMeH111t1so

TOKos1,1 e11eKTpo3aAB1t1>KBaH1t1R. Pa3pa60TeHo e nporpaMHO oc1,1rypRBaHe Ha Clt1CTeMa 3a 

6e3CeH30pHO BeKTOpHO ynpas11eH1t1e Ha A/J,, lt13n0/13Baw,a eA1t1H OT ou,eH1t1Te/11t1Te 111 e 1/13-

BbpWeHO eKcnep1t1MeHTa/1HO 1,13C/1eABaHe Ha ou,eHl-1Te/1R 1,1 Cl/1CTeMaTa 3a ynpas11eH1t1e. 

3Ha41t1MOCTTa Ha Te31-1 np1t1HOCl,1 3a HayKaTa 1-1 npaKTlt1KaTa ce 3aK/1I04aBa B npeAOCTaBeHl-1-

Te B A1t1CepTaU,1t1RTa Bb3MO>KHOCTl,1 3a onpoCTeHO 1,1 CbC 3aAaAeHa T04HOCT npoeKTl-1paHe 

Ha ou,eH1t1Te111,1 Ha napaMeTpl,1 B ac1t1HXpOHHl/1Te 3aAB1t1>KBaHlt1R, KaKTO 1,1 Ha OnTl-1Mlt131-1paHlt1 

Clt1CTeMl-1 3a 6e3CeH30pHO BeKTOpHO ynpas11eH1-1e. 

6. Mo>Ke /1111 Aa ce 04eHH B KaKBa CTeneH AHCepTal,\HOHHHR TPYA H npHHOCHTe npeAC

TaB/lRBaT /1H4HO Ae/10 Ha AHCepTaHTa? 

OT ny6J11t1KaU,1t11t1Te 1,1 y4aCTlt1eTO B Hay4HO-lt13C/leAOBaTe/lCKl,1 npoeKTl,1 /11,141,1 HeCbMHeH0, Ye 

OCHOBHaTa 4aCT OT A1t1CepTaU,1t1RTa e /ll-14HO Ae/10 Ha A1t1CepTaHTa. 

7. npe4eHKa Ha ny611111Ka4HHTe no AHCepra4HOHHHR TPYA

O6w,o ca npeACTaBeHl,1 9 Hay4Hl,1 ny6111t1Kau,1111,1, KOeTO HaAXBbpllR 1,131,1CKyeMlt1R 6po111 OT 4 

ny6111-1Kau,1,11,1, B lt13AaHlt1R C HeCbMHeH asTop1,1reT 1,1 npeCT111>K cpeA o6W,HOCTTa. CaMOCTOR

Te/lHl,1 ca 5 OT ny6111t1Kau,1t11t1Te. CnpasKa 3a U,1t1T111paH1t1R He e npeACTaseHa. 
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8. Pe3y11Tan1Te OT AHCepTaU.HOHHHR TPYA H3nO/13VB3HH /lH ca Be4e B Hay4HaTa H COU.H

anHaTa npaKTHKa?

npeACTaBeHVI ca 9 y4acn1i:1 Ha AOKTOpaHTa B Hay4HO-Vl3C/leAOBaTe/lCKVI npoeKTVI no TeMa

TVIKaTa Ha AVICepTaLJ,VIRTa VI eAHO BHeAPRBaHe Ha CTeHA B y4e6HV1R npou,ec. 

9. MOTHBHpaHH npenopbKH 33 6bAew.o H3nO/13yBaHe Ha Hay4HHTe H Hay4HO

npH11O>KHHTe npHHOCH: KaKBO H KbAe Aa ce BHeApH. 

AKTVIBHaTa Hay4HO-Vl3C/leAOBaTe/lCKa pa6oTa Ha VIH>K. >KeKOB ce RBRBa rapaHLJ,VIR, 4e B 

TBbpAe KbCVI cpOKOBe TO� w.e ycnee Aa BHeApVI B KOHKpeTHVI npaKTVl4eCKVI CVICTeMVI noc

TVlrHaTVITe B AVICepTaU,VIRTa Hay4HO-npVl/lO>KHVI pe3y11TaTV1. Pa36Vlpa ce, noHe>Ke Be4e e 

Ha11V1u,e BHeAPRBaHeTo VIM B y4e6HV1R npou,ec Ha cneu,Vla/lHOCT ,, AHYKC" - 6aKanaBpV1 no 

AVICLJ,Vln/lVIHaTa CYE3, HaBRpHO pa3WVlpRBaHeTO Ha BHeAPRBaHeTO B Ta3VI HaCOKa TpR6Ba 

Aa 6bAe npV1opV1TeTHO 3a aBTOpa. 

10. ABTOpect,epaTbT HanpaBeH /lH e Cbr/13CHO H3HCKBaHHRTa, npaBH/lHO /lH OTpa3RBa

OCHOBHHTe nono>t<eHHff H Hay4HHTe npHHOCH Ha AHCepTaLJ.HOHHHR TPVA?

ABTOpe¢epaTbT OTpa3RBa T04HO OCHOBHVITe pe3y/1TaTVI B AVICepTaU,VIRTa. ABTOpbT ycnew

HO e pa3rpaHVl4Vl/l OCHOBHVITe Vl3BOAVI VI pe3y11TaTV1. KopeKTeH e VI OCHOBHVIRT MY Vl3BOA 

OTHOCHO nOHVl>KaBaHe Ha u,eHaTa Ha eneKTp03aABVl>KBaHeTO B pe3y11TaT OT peaJ1V13aLJ,VIR 

Ha 6e3ceH30pHV1Te anropVITMVI 3a ynpasneHVle c noMOUJ,Ta Ha ou,eHV1TeJ1V1 Ha cKopocna Ha 

AA, AaBaUJ,VI Bb3MO>KHOCT 3a pa6oTa npVI pa3/1V14HVI eKCn/lOaTaLJ,VIOHHVI Vl3VICKBaHVIR VI pe

>KVIMVI. 

11. KpHTH4HH 6e11e>t<KH no AHCepTaU.HRTa

O6UJ,OTO Bne4aT/leHVle npVI 4eTeHeTO Ha AVICepTaU,VIRTa e Vl3K/ll04VITe/lHO A06po - Ha/lVIU,e 

e RCeH Hay4eH CTVl/1, KOpeKTHOCT npVI npeACTaBRHe Ha pe3y11TaTV1Te VI Vl3BOAVITe. 

3a6ene>KKVI no cbw,ecrno KbM TPYAa HRMaM. Mo>Ke Aa 6bAe ornpaseHa eAHa npenopb

Ka, CBbp3aHa C eKcnepVIMeHTa/lHVITe Vl3Cllep,BaHVlfl. B V13pa6oTeHVlfl CTeHp, 3a eKcnepVI

MeHTa/lHVI Vl3C/leABaHVIR He e nOC04eHO Ha/1Vl4Vle Ha TOBapHa MaWV1Ha VI He e KOMeHTVl

paH Ha4VIHbT, no Koiho peKynepV1paHaTa s reHepaTopHVI pe>KVIMVI eHeprni:1 6V1 nOAfle>Ka

na Ha raceHe Vl/lVI spbw,aHe KbM Mpe>KaTa. 

3a6e>KKVITe C peAaKU,VIOHeH xapaKTep, HanpaBeHVI OT MeH B npeABapV1Te11HaTa peu,eH3VIR, 

ca OT4eTeHVI KOpeKTHO OT AOKTOpaHTa, KO�TO e HanpaBVl/1 HY>KHVITe YT04HeHVIR VI KOpeK-
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1.v,11,1 Ha CTp. 99, CTp. 101, CTp. 112. noA06p111n e 1/1 CTPYKTypaTa Ha o63opa, BbBe>+<AaHKl/1 

nOAXOAHW.111 Me>+<AIIIHHl/1 3af/laBI/IH (T.1.4). 

KaTo npenopbKa 3a 6bAew.a pa6orn no TeMarnKaTa Ha AIIICepTa1..1,111HTa Mora Aa 1113pa3H 

MHeHl/leTO, 4e 6111 6111/lO nOAXOAHW.O AIIICepTaHTbT Aa cpaBHl/1 1113n0/13BaHaTa 3a ransaHl/14-

HO pa3Ae/lHHe B pa3pa6oTeHI/IH OT Hero CTeHA cxeMa HCPL 7840 C LTS25 - X0/10B AaT41/1K 

Ha TOK, T.K. ce 04aKBa nOA06pHBaHe Ha AIIIHaMI/IKaTa Ill T04HOCTTa 4pe3 noc/leAHIIIH. 

12. 3aKmo�eHHe

C y6eAeHOCT CMHTaM, 4e npeACTaBeHI/IHT TPYA OTrosapH Hanb/lHO Ha 1/131/!CKBaHI/IHTa 3PAC 

B P6b/lrapHH Ill Ha npaBl/1/lHI/IU,I/ITe 3a np111naraHeTO MY - CbAbp>+<a Hay4HO-nplllllO>+<HIII 

np111Horn cbc cbw,ecTBeHo 3Ha4eH111e s aKTYa/lHa Hay4Ha o6nacT, Han1111..1,e ca ny6n111Kau,111111 

no AIIICepTaU,I/IHTa, CTaHa/11/1 AOCTOHHHe Ha Hay4HaTa o6W,HOCT, pe3y/1TaTI/I OT TPYAa ca 

BHeApeHH B y4e6HIIIH npou,ec Ha TY-BapHa. C y6eAeHOCT npenopb4BaM Ha n041/1TaeMOTO 

Hay4HO >+<yp111 Aa 6bAe nplllCbAeHa OHC ,,AOKTop" Ha Mar. IIIH>+<. >KIIIBKO CTecf>KOB >KeKOB. 

Co¢111H, 07.02.2017 v13roTBl/l/l: 

(npocf>. A-PT. �OHKOB) 
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