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PEUEH3MUII

BLPXY JUCEPTAIHOHCH TPY/L 38 AABAHC Ha Hay4Ha CTEICH
OHC “JIOKTOP*,
poheCHOHAIHO HATIPABICHUC 5.5. Tpancropt, KOpaGOIIaBaHe i aBHarii,

JIOKTOPCKaA mporpama Enempowa@xmane )5 eﬂeKTpOO633B€)K)18.H€

ABTOp Ha UCEPTALMOHHNUS TPYL: MaT. MHIK. XpUETO AJIeKCanapoB MutymieB
Tema Ha JUCEPTALMOHHUA TPYL: ., Yrpasjenue Ha Kopaduu CJICKTPO3A/IBHKBAIHS

Peremsent: npod. A-p Huxonaii Jlnmurpos Maxkapos,
PHKOBOMTEJT KAaTe/Ipa , Enexrponuka’, Texnuueckn YuusepcuteT - 1'abpoBo

1. AKTYyaJIHOCT HA paszpadoTBaHus B AMCePTAIMOHHUS TPYA npodJeM B HAYy4IHO H
HAYYHO-NPUJIOKHO OTHOIICHHC. Cremen H Mam@ad HA AKTYAJHOCTTA Ha npobsaema M
KOHKPETHHTE 32124, paspaboTenu B qucepTanusaTa.

[IpejicTaBEHUST 38 PELCH3MPAHC JHACEPTAIIMOHEH TPy € MOCBETCH Ha BCC no-aKTyajaHaTa
Tema 3a pa3pabOTBAHETO W HM3CICABAHCTO pa KopaGHM eJIeKTPO3aJBUKBAHMA € BHCOKA
(QyHKIIMOHATIHOCT U edexTupHOCT. [lopay peiuna Cerati U GbJICIIM EKOJIOTMYHH MPoOIeMH
TOBA HAYUHO-TIPUJIOXKHO HATIPAB/ICHUC € BEB (oxyca na peanna GupMH 1 Hay4HH KOJICKTHBH.
Kato TeHIeHIHs 3a oo0psaBane Ha rojsma 1act ot eKCIITOATAMOHHUTE XapaKTepUCTHKK Ha
eIeKTPO3a/IBUKBAHUATA, € pa3paboTBAHETO W M3CICABANC Ha aJIallTUBHO YIIpaBJICHHUC,
CHLUETABANIO0 KOHBEHIIMOHAIHOTO YHpaB/IcHUE Ha MOMEHTa Ha JBUrareis ¢ alalTHBHO
ynpaslieHue na 0asaTa Ha HaGuonare, AehUHUPAI] ABUTATeIs KaTo YepHa Ky THi. B ra3u BpL3Ka,
OT W3KJIIOUMTE/IHA BAXKHOCT € TpHJaraHeTo Ha HOBH METOJIM 3a peryjupane Ha 3aXpaHBalloTo
HanpekeHue Ha ocHosara Ha pa3/MUHKM  THIIOBE MOJLyJIalud, pojier 10 10-100pH
eKCIUIOATALIMOHHY XapaKTepUCTHKH 1 e(heKTHBHOCT Ha 11T eJIEKTPO3aABUIKBALLA CHCTEMA.

JlucepTalMOHHMAT TPy € aKkTyajlcH Mo TeMa U ChAbPIKaHUE, Thil KaTo pazpaborkara 4
HAIIPABEHOTO OT JIOKTOpANTa HaydHO W3csIe/BaNe, pa3riexk a KopabHOTO eNIeKTP0003aBeKAAHE U
B 4ACTHOCT KOpAaOHUTE eJIEKTPO3a/BUKBAIHSA, KOUTO paGoTAT B YCJIOBHS, KOPCHHO OTJIMYABALIH
ce OT TE3M Ha Cyllata W € 3aJb/KUTCIHO Ja CC oTYeTaT CHOTBETHUTE OCOOCHOCTH IPH
pa3paboTBAHETO Ha HOBH CXEMH M METO/H 3a yIpaBJICHHE.

Ha ocHOBaTa Ha NpeJACTABEHMs JIUTEPaTypeH aHaIns, aBTOpPBLT € JleuHupal ueira u
saaupTe Ha JAMCEPTAILHOHHUS TPYJL, CBBP3ali € KOMILIEKCHOTO M3CIeIBAaHE M pa3paboTBaHe Ha
ajarnTUBHO YIIpaBJICHUE Ha KopabHu ACHHXPOHHN JICKTPO3a/(BHIKBAHMS, H3M0JI3BANM 38
A BUOKBAIE HA PA3/IHUCH THII MCXaHH3MH C XapaKkTCpHa 34 KOHKPETHOTO MPHJIOKEHUE MOIMIHOCT.
B CBLOTBETCTBME C TOBA OTACIHUTE [VIABM Ca JIOTHHCCKH j06pe CTPYKTYpUpaHH, ChIbpiKar
sapI0OUCH AHAIM3 HA PA3lIICKIAHUTE BBHIPOCH H ca ACHO TOJIKpEIeHH C JIMTCpaTypHH
M3TOYHUIIA M PE3YJITaTH OT ABTOPCKH M3CICABAMNHA.



2. To3HaBa JH AUCEPTAHTHT CHCTOSHUETO pa npobjeMa H OUeHsiBa JIH TBOPYECKHU
JUTEPATYPHUS matepuan?

B o63opHara 4acT Ha JucepTalMonHaTa pabora MHOIO nobpe ca pasrjeiani,
cucTEMATH3UpaHU U aHAIM3UpaHi MEeXaHHUHUTE U JIMHAMUYHHA XapaKkTepUCTHKA Ha KOpaOHUTE
eNIeKTPO3aIBUKBAHHL. HarrpaBeHo € cpaBHEHHIE HA ACHHXPOHHUTE ChC CHHXPOHHUTE JIBUTATEITH
1 € M3THKHATO TPEIUMCTBOTO UM TIPH A3MON3BAHETO 32 3a/BINKBAHE HA MEXaHM3MH C pa3IMiHu
TOBAPHM XAPAKTCPUCTUKU H craTHded MOMEHT, XapaKkTepHH 33 kopabHoTo 0bOpyABAHE.
Pasriie/any ca MaTeMaTHIECKH MOJICIH Ha H3CsIe/BAHUTE KOPAOHH eJIeKTPOCHEPIUiiHN CHCTEMH,
BIOTIOUBAIM CHHXPOHEH T'E€HCPATOP, ACUHXPOHEH JIBUIATEL, npeoGpasysaTesl Ha deCTOTa.
JIOMBAHKTENHO € HalpaBeH  H oG30p 1 Kiacuukaumst Ha OCHOBHHUTE XapaKkTCPHUCTUKH,
npesuMeTBaTa HeqoCTAaThIMTE HA H3M0JI3BAHATE qeCTOTHM METOJM 3a YIpPapJCHUE Ha
ACUHXPOHHH JIBUTATCIIN.

[lpy anamnsa Ha npobsemMuTe W TCHACHIMMTE 3a pa3BuTHe Ha KopaOHHUTE
eJIEKTPO3a/BHKBAHMSA 1 TAXHOTO yIpaBJeHue, ¢a M3Mo/3Bati 285 nyGuanKanuu B pCHOMUPAHH
KOH(pEPEHIIMH U CIIHCAHHS, OT KOUTO 77% ca na sarunui@. Crenuaino BHUMAHie ¢ OT/IeJICHO Ha
npoGemure, SBJICHUSATA I HAKOHN HepelICHH BBIPOCH, CBBP3aAIH € METOJIMTE 3@ peryjupane Ha
ACHHXPOHHHUTE JBUIATC/IH. VCTaHOBEHO €, U ChIIECTBYBAT CPABHATEIIHO MAaJIKO M3CIIe/IBaHMs 3a
AIAIITHBHOTO YIPABJICHUC Ha KopaOHM aCHHXPOHHH eJIeKTPO3AIBHIKBAHUS, KOCTO © 3aJIerHaJio B
LIEJITA, 32/1a49UTE U H3BBPLICHUTE OT JIOKTOPAHTa Hay4HO-PHII0KHNA y3csieBanns. B peayJirar Ha
AHAIN3A HA JTMTEPATyPHUTE U3TOTHUII € dukcupana HaydHara HHLIA, neduHupana ¢ ue/ira Ha
JMCEPTALMOHHIS TPY/L U Ca MOCTABCHH 3 QUNTE 32 IOCTUIAHEeTO Ha Ta3H HCL.

OGUOTO 3aKIIoYeHHe OT Iperieaa Ha CBLCTOSHEETO Ha [pobiema, MPeACTaBcH B
JICEPTAIMOHHIS TPYL €, ¢ aBTOPLT [HO3HABA OTJIMUHO CIEIHAIN3UPaHiTe eJICKTOP3a/(BH/KBAHUS
1 TBOPUECKH OIEHsABA U HHTEPHPCTHPA W3O/ BAH IS JIMTEpaTypeH MaTepral.

3. M36panaTa METO/MKA Ha H3CACABANC VOSKE JIH /1A Aajie OTTOBOP Ha HocTaBeHaTa
1eJi | J1a penin 3ajiauure Ha ucepTannonHus Tpya’?

MeroauTe 3a M3CIeABaHe, KOWUTO € u30pas  JIOKTOpaHTbhT, CHOTBETCTBAT  Ha
opMyJIEpaHUTe LE/T 1 3a/1atn Ha JCePTALHOHHHUS TPYL ¥ BRIIOIBAT:

- (QYHKIMOHAJIHY 3aBUCHMMOCTH 1 [IPUHIAIIH, TIPHJIOKUME B eJICKTPO3a/IBIKBAHUATA, KOUTO CC
M3ITOJ3BAT TIPU aHAIN3a Ha cUCTeMaTa 3axpanBall U3TOYHHK (AC/DC) - nuBepTOp (DC/AC) —
ACHHXPOHEH eJICKTPOABUTaTe];

. CTAaTHCTHUECKU MeTojH 3a 00paboTKa Ha JaiHH, [10JTydeHH Upe3 KOMITOTHPHH cUMYyJIaIluK B
cpena na Matlab, upe3 KOMTO €a M3BeCHY AHAIMTHUHHTE QYHKIAH U 3aBUCUMOCTH TIPH
qHAIN3a HA eJIeKTPO3a/IBHIKBAHCTO;

- cuHTEe3UpaHe Ha CKBHBAJICHTHH 3aMeCTBAlM  CXEMH, OTpa3siBalin eIeKTPOMArHUTHUTE
napaMeTpy Ha pasrieikanoTo CJIEKTPO3A/ABIKBAHE M BJIMSHUCTO Ha pasJIMIHATE METO/H 34
peryJupane;

- OITUMH3AIMOHHHU IIPOLEAypH HPH EKCIICPMMEHTAIHATE H3C/IC/BAHM, OTHOCHO aJIrOpUTbhMa
Ha YIIPABJICHUE 1 apaMETPHTE Ha yIpaB/IsBALIATE UMILYJICH, C HEJ [10JTy4aBaHe Ha ONTHMaseH
paboTeH PEKUM Ha HHBEPTOPA Ha HAIPEIKEHHE]



= HHTepHpeTaHHﬂTa Ha pe3ynTaTuTe OT IJiejiHa To4Ka Ha eﬂeKTpOMaFHI/ITHI/I C(beKTI/I, CBBP3aHHU
ChC CTATUYHUTC HU JMHAMAYHA 38.1")/614 B MHBEpTOpa H e(l)eKTI/IBHOCTTa HA ACUHXPOHHMUS
eneKTpoanraTen.
M36paHH${T METOINYUEH MOJAXO0A € paBujiCH U aJicKkBaTeH 34a pemaBaHe Ha OCTABCHUTC
3a/a4u B IIHCCpTaIlI/IOHHaTa pa60Ta. ToBae Hp@HHOCTaBKa 34 [10J1y4aBaHe Ha KOPCKTHHU pGSyHTaTI/I
npnu TeopequuTe )5 npaKTuqecxn n3CJIeABAHUS.

4, Kparka agajuTadHa XapaKTepucruKa Ha eCTECTBOTO W OleHKa HA
JI0CTOBEPHOCTTA HA MaTEepHAJI, BBLPXY KOWHTO ce rpaasT npuHOCHTe HA ANCepTALHOHHUS
TpYyA.

JucepTallOHHUAT TPYA CBABPKA BBHBEJCHHUC, 5 jaBd, M3BOAKM BBPXY LAJIOCTHOTO
H3ciIeBane, NPUHOCH, H3II0JI3BaHa nureparypa ¥ IyOiMKarii 1o jucepranusTa (5 Ha Opoit) B
o6m obem oT 132 crpaHHlA. B mojkperna Ha M3BbpicHATa HAY4HO-TIPUJIOKHA pabora ca
wanon3sany 121¢urypu n 2 tabnuuu. [peacraset © agropedepar BbPXY aucepTaloHHKs TPYA
B 0GeM OT 43 cTpaHUIHU, KOMTO HAIIBJIHO 0Tpa3sBa Ha CHABPIKAHUCTO Ha JMCEPTAMOHHNS TPYL.

B 'nasa | € HArpaBeH JUTEPaTyPEH Mperiiei Ha ChCTOSHUETO, 00JIaCTUTE Ha [IPUII0XKEHHUE
y rpoGyieMUTE HPH U3MOI3BANCTO Ha KOpaOHUTE eJICKTPHUCCKH 3a/BUIKBAHMS, B 3aBUCUMOCT OT
WA HA 3aJBHKBAHMTC MAalMHA H MEXAHM3MH, W3TI0JI3BAHATE EJICKTPHUCCKH JBUTATEIH,
CTATHYHUTE U JUHAMAYHHUTC MM XapakTepUCTUKU. AHAIM3UPAHH ca peXKUMHUTE UM Ha paboTa,
KaTO ¢a IOCOUCHH TEXHUTE XapaKTepUCTURA 1 cBOICTBA B UETHPUTE KBAJAPAHTA.

VIMeHHO Te3d IpobJeMH ca MOCIyKIIM 3a oGeKT Ha M3CIEIBAHMATA B JUcepTanuiTa 1
dopMmyImpane Ha OCHOBHATA LCI: PazpaborBane Ha aaANTHBHO ynpasJjenue Ha Kopabuu
acmlxp()mm e..'lCKTpOSaLIBH'/RB‘dHHﬂ, H3MMOJI3BaAHH 34 3a/ABHKBAHC Ha ])2\3.““‘{0“ THI
MEXaHU3MH U ¢ Pa3/iHiHa MOIHOCT.

Bropa rjiaBa ce siBsBa JOruiecKo [pOJUB/DKEHHE Ha IIbpBa IJ1aBa i B Hest ce pelanat 4acT
OT 3aj@aydTe Ha Jaucepranusira. OCHOBHO € aKIEHTYBaHoO Ha MaTeMaTHueCKUTe MOZACTH Ha
ACHHXPOHHHUTE EJICKTPO3a/IBHKBANIA, KOUTO ca KIacHDUIMPAHH 10 MPE/IHA3HAUCHHC, TOYHOCT,
dopma Ha npeACTaBsHE U M3ITOJI3BAHM YACTH OT KOOP/HHATHATA CHCTCMA.

Harnpasen ¢ 0030p Ha CHJIOBHTC C/IEKTPOHHN  TTpeoOpasyBaTeiiy, M3II0JI3BAHK 33
yIpasjcHue Ha eNIeKTPO3a/IBUKBAHHATA. Ha 6aszara nHa Taka HarpaBeHaTa kracudukanus ca
paspa0oTeHy MaTeMaTHICCKA MOJICJIM HA ACHHXPOHEH JBHIATEI, CHHXPOHEH TIeHeparop #
npeoGpaszyBaresi Ha 4ecTOTa, KOWTO ca M3MOJI3BAHM 33 CHMyJalud Ha eJICKTPOMArHuTHUTE
IporecH H 3a pazpaboTBaHe Ha HOBH yIpasJiCHus Ha aCHHXPOHIA ja BIKBAHKSL. 3a LelTa ca
CHHTE3UpaHu  0000IIeHH  CKBUBAICHTHH JaMeCTBALM  CXEMH, [pH KOWUTO €C OTYHUTAT
crierduuHUTE OCOOCHOCTH Ha eJIeKTPUYCCKUTE MaIlHHA H eJIeKTPOHHUTE MpeodpasyBaTe/t,
M3MOJI3BAHM B KOPAOHHUTE €JICKTPO3a/IBIKBAIIHIAL.

B Tpera riasa € IPOJBIDKCHA HAy4YHO-TIPUIIOKHATA paGoTa, KaTo BHIMAHMETO TYyK €
CHCPEIOTOUCHO BBPXY YCCTOTHHTC METOJIUTE 3@ YIPABICHHE HA ACHHXPOHHHTE JIBUTATEJIH.
AHQIM3APAHM €a OCHOBHHMTE Iapamerpu sa peryJjupane ¥ IMOJy4CHHUTE XapaKTepUCTUKK Ha
eJIeKTPO3a/IBIDKBAHETO 1O OTHOUICHHC HAa TOYHOCT, Obp30JeHCTBAC, KAICCTBO Ha [IPEXO/IHUTE
IPOLECH, MKOHOMHMIHOCT 1 o6acTi Ha peryimpane. Msnonssanu ca OCHOBHHUTE JIMHEHHU M
HeTHHEIHI MATEMATHUECKH METO/H 32 YIPABIICHAC. CKaslapH, BEKTOPHH, MPAKO yIIpaBJICHAC Ha
MOMEHTa, YNpaBJICHUE ¢ CTAJIOHCH MOACT. [Tocoueny ca OCHOBHMTE aJITOPHTMH 33 TSAXHATA



peasu3anus, MPpeIUMCTBa, HeIOCTATHIH, BB3MOXKHOCTH 33 peau3atins, TOJIyU4eHN KaueCTBCHH
okazareau Ha peryiupane. HampaseHa © kracuuKalus U ca aHaan3upani U3I10JI3BAHUTE
METOJIM 3@ MOJLyJIalusi, H3II0JI3BAHM 3a yIpaBs/ICHUE Ha HHBEPTOPHTE, 3axpaHBalli aCHHXPOHHHUTE
sanprKkBanus. V30pan € aIanTHBCH METON 3a pery/jupaHe Ha acHHXPOHHOTO 3a/IBHIKBAHE,
M3IIOJI3BAIN eTHOBPEMEHHO /[Ba KaHald 3a yIpaBjieHye: CTaniapTHo peryjipane 1 aaanTHBeH
KaHaj, MOCTPOEH Ha MOJEI OT HMCBK PCL, OllEHSBAH C MOMOIITA Ha ONTHMAJICH aJlanTUBEH
naGonaren. Crejl aHaimu3 Ha MOJYHCHHUTE pe3y/ITaTH € NPHBE/ICH alrOpUTHEM 3a OlLICHKA Ha
napaMeTpuTe W HPOMCH/IMBHIC Ha MOJeNa ¥ JOMBIHUTEIHO, H3UUCISBAHC Ha peryuparius
CHTHAL

B uersppra rjaBa € pa3paboTeHo  alalTHBHO yHpasJIeHue Ha ACHHXPOUHH
eJIeKTPO3aIBIDKBAIHS, CHIBPIKALLO ABa napasiesiHi KOHTYpa 3a yIpaBJICHHE = KOHBEHIMOHAICH
[1/-peryatop M aJQITHBEH KOHTYp 34 yrpasienue, u3padoTBall JIOTIBJIHUTEJICH CUTHAT 3
yIIpaBJieHue, M0JIydaBan upes ONTUMAJICH CHUHTYJIApeH aJarTHBEH nabmoaTen. V3monsBaiky
43| [OCTAHOBKA ca pa3pabOTEeHH MareMaTHHUCCKH MOJICJIH Ha KopalHa eJIeKTpOCHEepriuiHa
cucTeMa, ChHIAbpXKAILA CHHXPOHEH IeHEpatop ¢ HEeroBHTE peryjaropy Ha CKOpocTTa W Ha
BB30YXKIAQHETO ¥ ACHHXPOHHO eNeKTPO3a/ABIIKBAHE, YIPABIABAHO pe3 npeoOpasyBaTesl Ha
YeCcTOTa CHC 3BEHO 3a MOCTOAHCH TOK. 34 w3scHsBAHE Ha OCHOBUTE HApaMerpu ¢ ¢h3/aneH
MaTEeMATHUECKH  MOJieJl  Ha  BCKTOPHO yIpasjieHne Ha - CKoOpocTTa - Ha ACHHXPOHHO
eJICKTPO3a/IBHKBAHE, H3I10JI3BAII0 pa3paboTEeHOTO AJANTHBHO ynpasienue. Msciensanu ca
pasJIMuHM PEIKUMH Ha paGoTa Ha €IEKTPO3A/IBHKBANMITA IpH M3MCHEHHUE Ha 3a@aHueTO 3a
CKOpOCT M W3MEHEHHE Ha CTHpatHisd Mexatnnuen momeHT. TloayueHnu ca eKCIIepUMEHTATHH
pe3yJITaTH, I10Ka3Ballu paboTOCIIOCOOHOCTTA Ha pa3paBoTEHOTO a/aNTUBHO yIPABICHHIE ¥ MHOT'O
706py peryupaii GpyHKIH 1o OTHOIIEHHE Ha [10/100psABaHe Ha OBP30/ICHCTBUETO U TOYHOCTTA
Ha peryjupaHe Ha CKOpOCTTa. Y eTaHOBEHU €A PAHILUTE HA M3MCHEHHE, IPH KOUTO ce 3anasBa
CLUETAHMETO Ha M3CJIe/BAHHUTE JBE KadecTsa Ha perymupate — Obp30JICHCTBAC U [IABHOCT Ha
peryjmpase.

B samiouuTeNHATa INETa IJaBa ¢ NPEACTABCHA ONUTHATA TOCTAHOBKA, I103BOJIABAILA
M3cIeBAHETO Ha paspaboTeHuTe POKUMHU Ha paGota Ha KOPaOHOTO eNIeKTPO3a/BIIKBAHC.
OcCHOBHATA YaCT OT AIrOPUTHMA HA afalTHBHO BEKTOPHO YIIPABJICHUE € MMILICMCHTUPAHA B
pasBoiinara cucrema Ha Texas Instruments, a CHIPOTHBUTEIHUAT MOMCHT € OCBIIECTBEH 4pe3
Ge34yeTKOB JIBUTATes]l 3a IMOCTOAHCH TOK. [IpoBe/ieHH C€a EKCIepUMCHTAIH u3CsIe/IBalus C
nomolira Ha paspaborenus JabopaTOpeH CTCHA, KATO Ca CHMYJIMpAHU pa3jIidyHd IPeXOIHH
pEeXUMH, TPEAM3BHKAHA  OT J3MeEHEeHME Ha 3aJaHHeTo 3a CKOpocT W Ha U3MCHEHHE Ha
CHITPOTUBUTEIIHIS MOMEHT Ha BaJla Ha JIBUTATEIIS.

Beuuky M3BOM KBM [UIABHTE Ha JuUceprainusiTa ca CHhCTABEHH Bb3 OCHOBA Ha BB3IPUCTHA
METOLHUEH TI0X0/] — Ha aHATUTHYHH, CTUMY/IAIMOHHH 1 eKCTIepUMEHTaIHI PELICHIS, 1oipodeH
aHAMM3 ¥ CpaBHEHHE HA MOJIyUeHUTE pe3y/ITath. ToBa rapanTHpa J0CTOBEPHOCTTA Ha MATCPHATIA
B JMCEPTALMOHHUS TPY/L U HA NPUHOCHTE B HETO.

5. B KakBo ce 3aKJI0YaBaT HayIHHTE HJIH HAYUHO-IPHJIOKHHTE TPHHOCH HA
jucepTanuonnus Tpya?

DOopMyIUPAHUTE OT JOKTOpAHTa IPUHOCH B JICepTAIMOHHUS TPY/L CHAZAT KbM T0JIE3HO
yBe/MvaBane Ha 3HAHUATA B pasriiei/anaTa Hayumna 06acT, M3M0J3BaHe Ha KIACHYCCKH H



CHBPEMEHHM METOJM 3a aHaIu3 Ha CHBPEMEHHA araparypa eneMenTa 0aza, TEXHOJIOIMH U
[1OJIXOJIM 38 IPAKTHYCCKOTO UM [IPUIIOXKEHUE, BHEIPSBAHE Ha OpUTHHAIHY HayYHH MOCTHKCHHIA.
Criopesi MOsITa IPEIeHKa TC IMAT HAYUHO-ITPHIIOXKEH Xapak1ep 1 Guxa Moruu 1 6b1aT 06001meH:
10 CJIE/IHUSI HAIHMH:

1. CuHTe3UpaHa ¢ CKBUBAJICHTHA CXeMa 1 € pa3paboTeHo ajanTHBHO yIpasjeHue Ha
KOpaOHH ACHHXPOHHH eIeKTPO3a/IBIIKBANUS, H3IIOI3BAM 33 3a/(BMKBAHE Ha pasjIdyeH THII
MEXaHU3MH ¢ pazjiddHa MOIIHOCT. M3BbpliiieH € aHajaus3 Ha eJIEKTPOMArHUTHUTE MPOLECH 1 €
JOKa3aHa IPAKTHUECKaTa peansyeMoct Ha KOHTYpa 3a ylpaB/cHHe Ha BLPTALILIA MOMEHT 4pe3
J(Ba CUTHAIA 32 YIIPABJICHHE Ha CKOPOCTTa = ot [TU-perynaTop 1 OT alanTHBECH peryJaTop.

2. Pa3paboTeHu ca MaTeMaTHHICCK MOJIEJIM HA BEKTOPHO YIPaBJICHUC Ha CKOpPOCTTa
¥ Ha [IPAKO YIPABJICHHE HA MOMCHTA Ha ACHHXPOHHHU eJICKTPO3a/IBUKBAHIS, W3TIOJI3BAIIM HOBOTO
a/[anTUBHO yIpaBICHHE.

3 Cunrespan ¢ mporpamer MoJel 3d y3cseaBane Ha kopadna eJIeKTPOCHEPrUiHa
cHCTEMa, CHCTOSIIA Ce OT CHHXPOHCH JU3EJITCHEPATOP ¢ HErOBUTE Pery/IaTopH Ha CKOPOCT ¥ Ha
pB30YXK/IaHe, TpeodpasyBsares Ha 4ecTOTA ChC 3BEHO Ha IOCTOAHCH TOK A ynpapienue na 0asara
Ha [PeUI0KEHOTO HOBO &/l TUBHO yIpaBJIeHHE.

4. Uscrensany ca paOOTHATE PEKUMHU Ha eNIEKTPO3A/IBH/KBAHMSTA TP PasIHIHH
BLHIINKM BB3JEHCTBUS ¥ € JloKasaHa pabGoTococo0HOCTTa  HA [IPEJUIOKEHOTO  A/IaNTHBHO
yIIpaBJICHUE C KOETO CC 110,100psBaT OBP30ACHCTBACTO Ha peryjupane Ha CKOpoOCTTa, TOYHOCTTA
Ha peryJMpane 1 Xapaxkrepa Ha [PEXO/IHHTE TIPOLECH.

. 8 VeraHoBeHM ca TPAaHMIMTE HA WM3MCHCHHMC HA jJeHTara Ha XHUCTEPE3UCHOTO
yIIpaBJieHne BHPXY PEKUMHUTE Ha paGoTa, TP¥ KOUTO CE 3aI1a3Ba ChbUYCTAHMETO Ha J(BETE KaueCTBa
Ha peryJupane — Obp30/eHCTBHC 1 [IJIABHOCT Ha pery/mpare.

0. PaspaboTeHa € €JIeKTPO3aBIIKBALIA creTeMa, [O3BOJISBAIIA M3CIICABAHCTO Ha
pexuMuTe Ha paboTa, aanTHBHIA peryJiaTop u OlLEHHTENs 38 CKOpoCTTd Ha BhPTCHE Ha poTOpa
Ha CHHTE3UPAHOTO A/l THBHO yIIPaBJICHHC.

Pesyatatute OT JMCEPTALMOHHHSA TPy {MAT OIpEENEH IIPUHOC IO OTHOMICHHC HA
Opuel  pa3paboTKu, CBbp3aHH ChC Cp3/laBAHETO M BHEJPSABAHCTO HA BHCOKOC(PEKTHBHU
ACHHXPOHHH CJIEKTPO3aIBIIKBAHMA C KOHKPETHO MPHUJIOXKECHUC B KopabHOTO 00OPYABAHE.

6. Moske Ji 1a ce onenu B Kakpa cTernen JHCePTALHONHHIT TPYA W NpUHOCHTE
NpeACTABJIABAT JMMHO 1€/10 HA ancepranra?

HsamaM CBEJEHHMs 3a W3IOJ3BaHe WM IMTHPAHe Ha J@HHM OT H3cje/Banusta B
JWCePTAIMOHHHS TPy OT JIpyrH aBTOpH. CunTaM, ue MOJYUCHHTE Pe3ysITaTute ca I0JIC3HU |
HSIKOM OT TSIX MOTAT Ja C¢ M3IO0JI3BAT MPHU MPOBEIK/AHC Ha pazHOOOpa3Hu U3C/IC/IBAHNA, CBBp3aHU
¢ pa3paboTBAHETO HA MHOBATHBHH eNeKTPO3aABHIKBAHM 38 KopabHo 000pyABaHE. be3 chMHEHUE
cMsITaM, U€ TOTydEHUTEe Pesy/ITaTi U NPHHOCHTC B [peICTaBeHus TPy €a JIHHHO JIC]I0 Ha Mar.
pHK. XprcTo AJICKCaHpoB Munyuies.

7. Ipeuenka na nyomKannure 1o JHCEPTALHOHHUS TPY.

OCHOBHMTE  pesyjitaTd  OT  Jwcepranuara  cd paMepuiii - MAcTo B ICT
nyGauKaluy, €aHa 0T KOUTO € CAMOCTOSTE/HA U YETUPH €A CHBMCCTHH C HAyHHATE My
PBKOBOJIMTEH — JIOIL. JI-P Muten Bones boues i mpod. JL.T.H Hukoaii dustes xarapos. Yetnpu



OT TSIX Ca MHJICKCUPaHH B SCOPUS. BbB BCUHUKHATE y6 KA JOKTOPAHTHT {Ma BayKeH IPUHOC.
B OCHOBHATA CH 4acT, M3Cie/BaHuATa OT JucepTanusTa ca Mpe/IcTaBen Ha KOH(EpEHINH,
ocuoBHO B Jln0nH, BapHa u Pyce.

[Ty6MKanuTe KaTo Opoil ¥ M3MCKBAHMA 3a cAMOCTOSITENIHY TAKNBA, YIOBJICTBOPABAT
[IpaBniaHuKa 3a npuio0uBane Ha HaydHH CTElIeHH ¥ 3aeMaHe Ha aKaJaeMHIHH JUTHKHOCTH BBB
Bucie BoeHHOMOPCKO Y {IHJIMIIC JH. /1. BAITLIAPOB. Harpaperute MyOIMKalii MHA aaBar
OCHOBAHHE J1d CMATAM, 4e AiCcepTaliOHHiaT TPyl € JIOCTATHUHO J106pe pasriacet 1 00CHACH.

JIONBIIHUTENHO, MOKE a €€ npubasu, 1€ OT CpaBkata B GazaTa JaHHU Scopus ce BIIKIA,
ye Mar. UK. XpUCTO AJIGKCAHJPOB Mutyies uma 9 cTaTii pedepupany B Scopus U CeAeM
[(UTHPAHHS, KOMTO CHOTBETCTBAT Ha H unjekc 2.

8. Pesyararure OT JcepTAMOHHHS TPYA J3IIOJI3BAHM JIH ca Bede B mayuHara H
COLMAJINATA NPAKTHKA?

Jlucepraunonna pabora PEJCTaBIABa W3ceage ¢ MoauepTaHo IpaKkTHIecKa
opueHTanus B oGyacTTa Ha CHBPEMEHHHUTC eJIeKTPO3a/BHKBANKS 3d KOpaOHHU M3ITBJIHUTC/IHHA
mexanu3mu. Ha Oaszata Ha pa3paboTeHUTE MATEMATHUECKH MOJIENN € M3BBPICH aHasiu3 IMpu
pa3TUUHK  €JeKTPO/IBHIaTeIH, CcXeMH Ha BHCOKOYECTOTHHTEC npeoOpasyBaTes, METOMH 34
yhpasieHue. YCTanoBeHu ca gBHU [IPSJMMCTBA Ha pazpaboTEeHUTE AaNTHBHHA METO/ M 3a
yrpasjicHHEe Ha ACHHXPOHHH 3a IBUKBAHKS 110 OTHOIICHHC Ha TexHU4eCKUTe U 1LEHOBU
okazaTend. IlocTHrHATUTE pe3yirard ca anpoOupanu Ha aBTOPUTCTHH HaydHu  (HOpyMH.
BescropHo, JOCTIKCHMATa Ha JIOKTOpaHTa ca Ha BHCOKO MHJKeHEpHO HHBO, Karo HE
npenebpersam | 3HAYCHUETO Ha cpeaara, B KOSTO TOH € paGoTiI, KAKTO ¥ poJIsiTa Ha HAYYHUTE
My PBKOBOUTEIIH.

9, MorTuBHpaHH MpenopbKu 34 GLaemo H3MO0J3BAHE HA HAyuHuTe H HAy4HO-
IPHJIO/KHATE IPHHOCH: KAKBO 1 Kbe 1a ce paeapu?

PaspaGorenure  Mojaead  H MEeTOJIOJIOTHSL 33 ynpasjicHue  Ha ACUHXPOHHH
eJIeKTPO3aIBHKBaHHsA, Morar Jia ce BHEAPAT B KOpaOHOTO obopy/iBane 3a 3a/BHKBAHC Ha
pasIMdeH TUIl MEXAHW3MH € pasuuHa MOLIHOCT. 30/ 3BaHusIT WHOBATUBEH METOJ Ha
QUAITHBHO YIIPABJICHUE JIONpHHACA 33 roj100psaBane Ha CHepreTHIHUTe, macorabapuTHH |
[eHOBM TOKa3aTe/u Ha Te3U CHUCTCMH.

[IpakTuuecka MPHIIOKAMOCT MMaT pa3paboOTEHUTE MaTCMATHHCCKH MOJICIH, KOWUTO
110,100 pSBAT U3CIIE/(BAHCTO Ha TIPOLECA [0 HAacTpoiiKaTa U MpAKOTO yIpaBICHAC Ha MOMEHTa Ha
ACHHXPOHHMS ABUIATCIT Ha kopaOHK aCHHXPOHHU eJIEKTPO3aABHIKBAHHSL.

PesystaTute OT AMCEPTALONIHA Tpyae 1esiecho0pasHo Ja ObaT H3NoI3BaAHM B yueOHusl
Ipolec B Kareapa _Esexrporexnuka” Ha BuCIIETO BOEHHOMOPCKO Y4HJIMIIC ,,Hukosa Monkos
Bannapos® - Bapna n B HAy4HO-HM3CIIe/loBaTe/ICKaTa 1 yOIMKaAIMOHHA neitnocT, cpbp3ana ¢be
CHBPEMEHHHUTE ACHHXPOHHH eJIEKTPO3a/ABHIKBAHHIS.

10. ApropedepaThT HanpaBex JH € cpriacno m3nckpanusita? Ilpasuano Jii
0Tpa3siBa 0CHOBHHTE IOJIOAKCHIIST I HAYUHHTE NPHHOCH HA HCepTANOHHUS TPYA?

ApropedeparsT ¢ paspaboTeH CHOped MAMCKBAHUSATA ¥ TIPABHIIHO OTPa3iBa OCHOBHHTC
[IO/IOYKEHMS ¥ HAydHUTE TPHHOCH B IMCCPTALUAITA. Toit e ¢ oGem ot 43 crp., 100pe oopmeH H



wiocTpupan ¢ dorat rpaduueH Marepual. CTpyKTypHpaH € aHaIori4Ho Ha jucepranuaTa U B
Hero ca peICTABEHH 1eJITa U 33T Ha pazpaboTKara, OCHOBHUTE pe3yJITaTH OT IPOBEACHATE
p3ciie BaHus ¥ 0000IIEeHITE H3BOM 1 [IPUHOCH.

11. J{pyru BLIPOCH, [10 KOUTO peleH3enThT CUuTa, 1€ cJIeABAa 1a B3eMe OTHOMICHHC.
KbM JMCcepTalMOHHMS TPyl MoraT Aa ce HanpaBaT CJICIHUTC [PEIOPBKH, 3a0eIeKKH U

BBIIPOCH:

1. He crasa scHO KaK ca neduinpany pasuTe Ha JTUHEMHNATE HAIPCIKCHUS Ha CUHXPOHHHS
reHeparop - ¢ur.4.2.8.

Jlumncear KOMEHTapy Ha eKcIriepyuMeHTaIHaTa pabora B Ijiasa 5.

JlucepraionHaTa pabora Ou Cricue/InIIa, aKo ce HAIpaBd KOMeHTap Ha KIUL,

pasrpe/iesienue  Ha sarybute B OTICIHHTC speHa ¥ XApMOHMUHMS CBCTaB IPH

J3moN3Bane Ha pa3paboTeHOTo eNIeKTPO3a/(BIKBAHC C aJIaTITUBHO YIIPABJICHHUE.

4. Hadur.2.2.8.ne¢ HeoOXO0MMO Ja CC U3I0JI3BaT [1OCIeIOBATEHO BKIIIOUCHH MO/ 1
KOHJICH3aTOPH, Thi KaTO (upmuTe Ipearat CHLBPEMEHHHU €JICMEHTH, KOUTO Morar aa
[OKPHAT J0CTa TOJISIM JIHATa30H OT HANpPEXKEHUs 1 TOKOBEC.

5 V3moJ3BaHu ca TEPMUHH, KOUTO HE €4 XapaKTepH# 33 TEXHAICCKHA OBArapCKy e3UK —
,,Kanauu'mBHOCT“ -crp. 75, 87, ,;repMmla:m“ - crp. 77,88.

W

12. 3aKI0UEHHE € SICHO CTAHOBHINE 12 €C jlajie WM He Hay'uHa CTencH.

Jlucepraluonna padora ¢ aKTyalHa M TpeTupa CI0KCH KOMIUIEKC OT aHAJIMTHIHH H
TIPAKTHYECKH BBIPOCH, cBLp3aHK C a1alTHBHH KopaOHI aCHHXPOHHH eJIeKTPO3a/IBHIKBAHHUS,
M3MOM3BAHN 3 33/IBHKBAHE HA Pa3/IHUCH THIT MEXaHM3MH 1 ¢ pa3/inuHa MOMHOCT. Cuuram, 4e B
rpejicTaBeHust BUL TPYADLT oTrosapst Ha M3UCKBAHMATA Ha 3aKoHa 3a Pa3BUTHE Ha aKaJ eMHIHHA
cperap B PenyOuuka berarapust W Ha [IpaBuiHEKa 33 HErOBOTO npusiokenue. HarpasenuTe
GelleIKKH | TIPEOPBKHI HE OCTIOpBAT [[PUHOCHTE Ha AMCEPTallMOHHIA Tpy/1, HOPa/ KOETO AaBaM
[1OJI0KHTEIHA ONEHKA 33 HErO. [locTUrHATUTE Pe3yJITaThH M1 JaBat oCHOBAHHKE Ja NPCI0Ka Ha
HAy4IHOTO JKypH 12 op1e npuaoduTa oOpasosareinara i Hay4Ha CTereH ,JJOKTOpP" OT Mar. HHiK.
Xpucro AJICKCAHPOB Munymes, B 001acT Ha puciie  obpaszosanue  S.5. Tpancropr,
KopaboILTaBaHe u aBraris, JIOKTOpCKa Iporpama . Enexrpocnal/isiBane 1 eeKTpooG3aBerkIaHe™ .

11.05.2021 PereH3eHT:
["abpoBo (ipod. a-p UHK. Hukosait JI. MauKkapos)



