
CTAHOBIIIII;E 

OT .n:ou: . .n:-p HH)K. EBTHM Hop,n:aHoB HoHqeB, TexHwqecKH yHHBepcwTeT- Cocpm1,
qneH Ha HayqHo )Kypw yTB1>p,n:eHo c1>c 3arr0Be,n: No 675/21.11.2016r. 

Ha PeKTopa Ha TexHwqecKH yHHBepcwTeT - BapHa, 
OTHOCHO .n:wcepTaU:HOHHmI TPY.LI: Ha Mar. HH)K. )l{HBKO CTe<pKOB )l{eKOB Ha TeMa 

,,PA3BHTHE HA CHCTEMI1TE 3A EE3CEH3OPHO BEKTOPHO 
YITPABJIEHHE HA ACHHXPOHHH JJ:BHrATEJIH" 

no HayqHa cneU:MaJIH0CT: nrncp1:,p 02.21.08 "ABTOManna�ml Ha npOI13B0.Ll:CTBOTO" 
3a 

rrptt,n:o6wBatte Ha ttayqHa cTerreH ,,,[(OKTOP" 

1. A1rryaJIHOCT Ha pa3pa6oTeHUSI B .z.ncepTaQUSITa npo6JieM.
MHoro6po�Hv1 ca np0Mv1Wfl8Hlt1Te npv1no>KeH1t1H, npv1 K0v1TO lt13n0Jl3BaHeTO Ha ceH30p, Kynnv1paH KbM

sana Ha 8Cv1HXp0HHv15l ABlt1r8Tefl, e H8Bb3M0>KH0 v1Jlv1 He>KenaTeflH0 (nopaAlt1 arpecv1BH0CT Ha 0K0flHara 
cpeAa, v1HTeH3v18Hv1 sv16pa4v1v1, A0nbflHv1TeflHv1 Ka6env1 38 Bpb3Ka, n0Hv1>K8Hv1 H8A8>K,QH0CTHv1 noKa3aTeflv1 v1 
AP YnpasneHv1eTO v1M ce 0Cbl48CTBHBa KaKT0 4pe3 Kfl8Cv148CK0TO CKanapH0 ynpasneHv1e (v1388CTHO Karn 
U/f = canst v1 Herosv1Te pa3HOBv1AHOCTlt1), TaKa v1 4pe3 CbBpeMeHHlt1Te n0AX0Av1 38 Alt1P8KTH0 v1 v1HAlt1P8KTH0 
seKTopHo ynpasneHv1e, 6a3v1paHv1 Ha Teopv1ma Ha 0606L4eHara Mawv1Ha, 4v1eTo v13rpa>K,QaHe craHa Bb3-
M0>KH0 6naroAapeHv1e Ha CbspeMeHHara K0MnlOTbpHa rexHv1Ka v1 Ha 4v1cpposv1re cv1rnanHv1 npo4ecopv1. 
MeTOAlt1Te, 6a3v1paHv1 Ha 0606L4eHv1 seKT0pHv1 M0A8flv1 Ha acv1HXP0HHara M8Wlt1Ha, ca wv1p0K0 v1388CTHv1 v1 
ce HaMv1paT s eTan Ha A0YCbBbpweHcrnaHe - nocrnraHe Ha rpaHlt14Ha A1t1HaMv1Ka, po6acTHOCT, 
6e3ceH30pHocT, TbpceHe Ha ycnosv1H 3a ycro�4v1socT. OcHoseH HepeweH ot4e npo6neM e nocrnraHe Ha 
38A0B0Jlv1T8JlHa T04H0CT Ha ynpasneHv1eTO npv1 Hv1CKv1 CK0pocrn npv1 6e3C8H30pHv1T8 E3, KbA8T0 ce "ry6v1" 
MarHv1THara spb3Ka craTop-porop, a OT rosa ce ry6v1 v1 Ha6nioAaeMocna Ha o6eKTa. 

Hacrom1,1v1m A1t1Cepra4v10HeH TPYA e nocseTeH Ha v13Cfl8AB8Hv15l T04H0 B T83v1 HaC0Ka - 04eHHBaHe Ha 
npv1J10>Klt1M0CTTa Ha M8TOAv1 38 04eHHBaHe v1 cpv1mpa4v1H C 4en ocv1rypHBaHe Ha 6e3C8H30pHOCT 8 wv1poK 
pa6oTeH A1t1ana30H Ha seKTopHo ynpasnHeMv1Te eneKTp038ABv1>KsaHv1H v1 pa3pa6oTBaHe Ha v1H>KeHepHv1 
M8TOAv1Kv1 38 Cv1HT83 Ha nOA06Hlt1 04eHv1TeJ1v1 v1 Ha6J110A8T8Jllt1. B T03v1 CMv1Cbfl TeMara Ha A1t1Cepra4v10HHlt1H 
TPYA e v1HTepecHa v1 aKTyanHa. npeAJ10>KeHv1HT s pa60TaTa noAX0A Ha v13cneABaHv1HTa ce cse>K,Qa AO 
M0AeJ1v1paHe, C1t1Mynv1paHe (Matlab/Simulink) v1 (pv13v148CK0 eKcnepv1MeHrnpaHe Ha 0CH0BHv1Te npoy4B8Hv1 
cTpyKTypv1. Opv1rnHanHocna s pa6orara v1 pe3ymarnre Ha A0KTOpaHra ce cse>K,Qa AO npv1naraHern Ha 
T03v1 n0AX0A 8 H0Ba o6nacT - 6e3C8H30pH1-1Te 38ABv1>K88Hv15l, pa60TeL4v1 8 wv1poK CK0p0CTeH Alt1ana30H, 
noKpv188LI.\ v1 1

1Hl-1CKlt111 CK0pocrn. 

2. Ilpeu.emrn ua .z.ncepTau.uouuusi TPYA
npeACTa88Hv1HT A1t1Cepra4v10HeH TPYA YAOBJl8TBOpHBa v131-1CKB8Hv151Ta nOC048Hl-1 B 3aKOHa 38 pa3s1-1rne

Ha aKaAeM1t14Hlt1H cbcras s Peny6n1-1Ka 5bnrap1-1H 1-1 npasv1nHv1Ka 3a Herosoro npv1no>KeH1-1e. ,QoKTopaHTbT 
A8MOHCTpv1pa 0Tflv14HO Bfl8AeeHe Ha nocrn>KeHlt151Ta no 6e3C8H30pHO ynpaBJl518Mlt1Te 8Cv1HXpOHHl-1 
eneKTpo3aAB1t1>KBaHv1H. Wv1Tv1paHv1 ca 106 nv1TepaTypHv1 v13T04Hv14v1 (ocH0BH0 4Y>KAlt1, OT nocneAH1t1Te 
rGAv1Hlt1}. Ta31-1 OCB8AOM8HOCT e n0380Jll-1Jl8 Ha Mar .. l-1H>K. >KeKOB npasv1J1HO A8 04eHv1 npeAlt1MCTBara v1 
H8AOCT8Tb41-1Te Ha npeAnaraHlt15l OT Hero nOAXOA. KopeKTHO e A8Cl)v1Hlt1paHa lt1 4ema Ha TPYA8 - A8 ce 
pa3pa60Tv1 lt1 v13Cfl8AB8 Cv1CTeMa 38 6e3C8H30pHO seKTOpHO ynpasneHv1e Ha 8Cv1HXpOHHv1 AB1t1raTeJ11-1, 
npv1Te>KasaL4a wv1poK A1t1ana30H Ha peryn1-1paHe Ha cKopocna, Hl-1CKa 4yscrsv1renHocT KbM cv1rHanH1-1 v1 
napaMeTpv14Hv1 CMYLI.\8Hv15l 1-1 rbBKaBOCT, n0380JlHB8LI.\8 peanv13v1paHe v1 v13Cfl8ABaHe Ha pa3Jlv14Hl-1 
anrop1-1TMv1 3a 04eHHBaHe v1 ynpasneHv1e. 3aAa4v1re no He�H0TO v13nbJ1HeHv1e ca A06pe 1-1 T04H0 
cpopMynv1paHv1. 



3. Ilpuuocu B ,llncepTaQUHTa
Har-1Hv1Te v1 Hay4HO-npv1nO>KHv1 nocrn>KeHv1H Ha KaHAv1AaTa ce CBe)l(AaT AO o6oraTHBaHe Ha Cbll.18CTBy

Bal.Llv1 Hay4Hv1 3HaHv1H v1 npeAnaraHe Ha HOBv1 Bb3MO>KHOCTv1 3a npv1no>KeHv1e Ha CbLL18CTByBal.Llv1 M8TOAv1 3a 
Ha6nlOA8Hv1e v1 04eHHBaHe Bbpxy Henv1He�Hv1 06eKTv1 OT Knaca Ha aCv1HXPOHHv1Te 3aABv1>KBaHv1H. ,QoKa3aHa 
e npv1nO>Kv1MOCTTa Ha Knac Ha6n10AaTenv1 npv1 6e3C8H30pHO BeKTOpHO ynpasneHv1e Ha aCv1HXpOHHv1 
3aABv1>KBaHv1H, KaTO 0606LL18HO npv1HOCv1Te Morar Aa ce xapaKTepv13v1paT KaTO Hay4HO-npvino>KHv1 v1 ce 
cse)l(AaT AO pa3pa6orsaHe Ha v1reparnsHv1 v1 HespoHHv1 04eHv1renv1 Ha senv14v1Hv1 v1 napaMerpv1, 
npv1nO>Kv1Mv1 npv1 BeKTOpHO 6e3C8H30pHO ynpasneHv1e Ha aCv1HXpOHHv1 3aABv1>KBaHv1H. 8 Ta3v1 rpyna Morar 
Aa ce OTHecaT v1 npeAno>KeHv1Te Cv1CT8Mv1 3a 6e3C8H30pHO Av1P8KTHO B8KTOpHo ynpasneHv1e C opv1eHra4v1H 
no nonero Ha AA, 6a3v1paHv1 Ha pa3pa6oreHv1re v1reparnsHv1 v1 HespoHHv1 04eHv1renv1. 

npv1nO>KHv1Te npv1H0Cv1 ca CBbp3aHv1 C pa3pa60T8Hv1 OT AOKTOpaHTa cv1Myna4v10HHv1 MOAenv1 B Marna6 
v1 pa3pa6oreH v1 BHe,QpeH s y4e6Hv1� npo4ec eKcnepv1MeHraneH CTeHA, 6a3v1paH Ha pa3so�Ha cv1creMa 
ZdspF28335, c 4v1cppos cv1rHaneH KOHTponep TMS320F28335 3a v13cneABaHe Ha ceH30pHv1 v1 
6e3C8H30pHv1 sapv1aHrn Ha 8Cv1HXpOHHv1 eneKTpo3aABv1>KBaHv1H. Pa3pa6oTeHO e nporpaMHO ocv1rypHBaHe 
Ha cv1creMa 3a 6e3ceH30pHo seKTopHo ynpasneHv1e Ha AA, v13nomsallla v1reparnseH 04eHv1ren c 
v1Hrepnona4v10HHa omv1Mv13a4v10HHa npo4eAypa, v13BbpweHo e eKcnepv1MeHTanHo v13cneABaHe Ha 
04eHv1renH v1 cv1creMara 3a ynpasneHv1e v1 ca 04eHeHv1 noKa3arenv1re 3a Ka4ecrno. 

4. Jluqeu npuuoc u ny6J1nKaQuu no ,nucepTaQUHTa
no Av1Cepra4v1HTa ca HanpaseHv1 9 ny6nv1Ka4v1v1, OT KOv1TO 4 Ha aHrnv1�CKv1 83v1K B aBTOpv1T8THv1

cpopyMv1 v1 v13AaHv1H. ny6nv1Ka4v1v1re orpa3HBaT OCHOBHv1Te Hay4Hv1 v1 Hay4HO-npv1nO>KHv1 npv1H0Cv1 B 
pa6orara. Teopern4Hv1H aHanv13, eKcnepv1MeHranHv1re pe3ymarn v1 HanpaseHv1Te ny6nv1Ka4v1v1 no 
Av1cepra4v1Hra ca 6e3cnopHo AOKa3arencrno 3a sv1c0Kara creneH Ha nv14HO y4acrne Ha AOKTOpaHra 
Mar. v1H>K. >Kv1sKo >KeKoB s nony4eHv1Te pe3ymarn. 

5. KpnTuquu 6eJ1e,icKu u npenopbKH
npv1H4v1nHv1 6ene>KKv1 v1 3a6ene>KKv1 no Cbll.18CTBO OTHOCHO Cbl.LIHOCTTa Ha pa6orara HHMaM. EAHa

6ene>KKa MO>Ke Aa ce Hanpasv1 no OTHoweHv1e Ha eKcnepv1MeHranHv1H CTeHA, cpv1r.4.1 - nv1ncsa rosapHa 
Cv1CTeMa v1 He e HCHO nO3BOnHBa nv1 reHepaTOpHv1 pe>Kv1Mv1 Ha v13CneABaHOTO eneKTpO3aABv1>KBaHe. 

6. 3aKJ110qeuue
Pe4eH3v1paHv1HT Marepv1an e c Hay4H0 npv1no>KeH xapaKTep, a Cbl.LIHOcna MY - v134Hno s o6nacna Ha·

Hay4Hara cne4v1anHocr 02 21 08 "AsrnMarn3a4v1H Ha npov13B0ACTsoro". ,Qv1cepra4v1Hra ce xapaKTepv13v1pa 
c aKTyanHOCT Ha nocraseHv1re 3aAa4v1, nony4eHv1 ca npv1HOCHv1 pe3ymarn, HanpaseHv1 ca ny6nv1Ka4v1v1, 
A8MOHCTpv1paHO e snaAeeHe Ha CbBpeMeHeH aHanv1Tv148H v1HCTpyMeHTapv1yM v1 ca AOKa3aHv1 HOBv1 
Bb3MO>KHOCTv1 3a 6e3C8H30pHO ynpasneHv1e Ha acv1HXpOHHv1Te eneKTpO3aABv1>KBaHv1H. orrosapH Ha 
v13v1CKBaHv1Hra 3a npv1Cb>KAaHe Ha 06pa3osarenHara v1 Hay4Ha creneH ",QoKTop", Ha 3aKoHa 3a 
pa3sv1rv1ern Ha aKaA8Mv14Hv1H cbcras s Peny6nv1Ka 5bnrapv1H (3PACP5) v1 npasv1nHv1Ka 3a 
npv1no>KeHv1ero Ha 3PACP5. Tosa Mv1 Aasa ocHosaHv1e Aa npeAno>Ka Ha ysa>KaeMv1re 4neHose Ha 
Hay4HOTO >Kypv1 Aa npv1CbAHT 06pa3osarenHara v1 Hay4Ha creneH ,,,QOKTOP" Ha Mar. v1H>K. >Kv1sKo 
Crecf}KOB >KeKOB. 

10.02.2017 r. 

Coqnrn 
l!JieH Ha HayqHOTO 'JK'fpH: ... �- ........ . 

/;:i;oQ. ;:i;-p EBTMM Hop;:i;attoB How:1es/ 


