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PEINEH3 WS

BBPXY JICEPTAlMOHCH TPY/ 3a npujodusane Ha oOpa3oBaTe/iHa U Hay4YHa CTe-
nex ,,Jloxkrop*

ABTOp Ha JIUCEPTALMOHHIS TPY/L: Mar. HHK. XpucTo Asiekcanpos Muiyies

Tema Ha JUCCPTALIMOHHUS TPYL: anaBﬂelme Ha Kopaﬁrm CJCKTPO3aaABHIK-
BAHUS

Penensent: npod. jg-p Hukosa Ierpos Muxaitios, DHC, cbriiacho
3anosei NellC-47 ot 27.04.2021 r. na Hauannuka na BBMY ,,HukoJsa 178
Barapos®, ¢utotuiien aamupan npod. a.8.1. bosn Meanukapos

1. AKTyaJiHoCcT Ha pa3paGoTBaHUs B AMCEPTALMOHHMS TPy NpodJieM B Ha-
YUYHO M HAYYHO-TIPHJIOKHO oTHOLIeHHe. CTeneH M Mamad HA aKTyaJIHOCTTa
Ha npo6JieMa ¥ KOHKPETHHTE 3a/1a4H, pa3padoTenH B AMCEpTALHITA.

MOpCKUSIT TPAHCIIOPT € ToJIsiM NoTpeduTeN Ha enekTpudecka eneprust. Ts ce
M3I0/13Ba B KOpaOuTe MPEAMMHO 3a 3aXpaHBaHE Ha Pa3/IMdHU BUJIOBE CJICKTPO-
3a/IBYOKBAHMS, pabOTEIN TP CICHU(PUUHI PEKUMU U YCJIOBHsI Ha CKCILIOATa-
nust. [Tocouennre 0OCTOSTEICTBA BIMSAT BEPXY €KCILUIOATALMONHA HAICK/HOCT
Ha MalIMHUTE. 332 HEHHOTO OCUIYpsiBaHE JOKTOPAHTBT Mar. uHxK. Xpucrto Mu-
JIYIIEB peliaBa pejiniia 3a/1aui ,CBbP3aHyu ¢ U3C/IEABAHe HA CTATHYHU U JIMHA-
MIYHM  XapaKTePUCTUKU Ha KOpaOHM MEXaHW3MHM, CHHTE3Upa MaTeMaTHYCCKH
MOJIE/IN Ha KOpaOHM eICKTPOCHEPTUIHN CUCTEMH, aHaIM31Upa YCCTOTHI METO/IU
3a yIpaBJICHHE HA aCHHXPOHHU JIBUTATE/IM, pa3padoTBa 1 M3cje/Ba aJalTHBHA
PEryJIaTopy 3a BEKTOPHO M IPSKO YIIPaBjeHUE Ha KOpaOHN aCHHXPOHHH CIICKT-
PO3aJIBIKBAHNS 1 TIPOBEPSIBA TAXHATA pabOTOCIIOCOOHOCT.

[loaroToBkara, opraHu3anusiTa 1 IpOBEXKIAHCTO HA MOCOUYCHNUTE HAYYHM M3C-
JIe/IBAHMS M3UCKBAT 3a//bJI0O0OYECHM 3HAHNS B TCOPUATA HA €JICKTPO3a/IBUKBAHETO
u oTanynE npodecronanin ymenus Jlomyuenure pesyiratu, 6e3 chbMHCHHE, Ca
aKTyallHi 338 ChbBpEeMEHHATa KopaOHa CHEpreTHKa U MOraT Jia ¢e M3I0JI3BaT MpH
NPOEKTUpANE, U3IPaKIaHe U eKCII0aTalus Ha KopaOHH eIeKTPO3aBIKAHNS,
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2. CTeneH HAa MO3HABAHE CHCTOSIHHETO HA npoGnema H TBOpPYECKa UHTEPII-
peranusi HA JIUTEPATYPHUSI MaTEePHaJI

JlokropautsT € ananmsupan 285 (aBecta 0CeMJICCET U MET) JUTEPATypHU H3-
TOYHUIU-CTATUN, KHUTH, JIUCEPTALUU U Jp., KaTo npeodiiajiaBaT MaTepualnTe
Ha aHIJIMICKK e3uK. [lpaBu BrieyaTieHUE CPAaBHUTEIHO MO-MAJIKUsI Opoi mpoy-
YEHU M3CIeABaHus o1 Obirapeku Hayunu paboraunu. Te ca npeinMHO 0T KoJle-
rusiTa, B KOATO Mar. umkK. Xpucro Muiayues padotu. B anamutuunus o630p
TBOPUECKU €€ MHTEpPIIpETUpaT Crelu(UUHN BBIPOCH Ha KopaOHaTa eJeKTpo-
eHepreTrka, CUCTEMaTU3upar ¢e TUIIOBM CTATUYHUM TOBAPU U JIMHAMUYHU XapaK-
TEPUCTUKN HA KOpaOHUTE EJIEKTPO3aIBIKBaHN:. BbB BTOpa 1 TpeTa ri1apa Chlio
€ npejictaBe” 0030p BHPXY MATEMAaTUYECKN MOJIC/IM Ha AaCUHXPOHHUTE €JIEKTPO-
3aJIBUJKBAHUSI 1 OCHOBHUTE METO/IM 3a TAXHOTO yrpasieHue. [Togoben noaxon e
NpUeMIIMB 3a pereHsenTta. Hamupam 3a 1o-kopekrHo uenra Ha paborata U
o0ocHOBaBaHeTo Ha & (oceM) 3a/1a4uu 3a pemasane jia ce hopmyaupar ciejl 1noc-
TAHOBBYHATA YACT HA U3CJIC/IBAHETO.

3. CboTBeTCTBHE HA u36pauaTa METO/JHKA Ha H3cJeaABaHe ¢ nocrapeHarTra
e v 3aJavyy Ha JAHCePTAUUOHHHAN TPYA

Mar. umx. Xpucro Mutyiies He pazpaboTBa Kilacuyecka METOAMKa 3a U3CiIe/l-
BaHE Ha QJalTUBHO yIpaBjieHUE HAa KOpaOHM aCMHXPOHHU EJICKTPO3a/(BHIKBA-
HUs, T.€. JIOKYMEHT, B KOMTO c€ CTPYKTYpUpaT SICHO LelTa, 001acTTa Ha PUJIo-
JKenue, o0OEKTa Ha H3CJIeBaHE ,lporpamara 3a H3C/e/BaHe, TEXHUYECKUTE
CpE/ICTBA 3a U3MEPBAHE, IIPEICTABAHETO HA PE3YJITATUTE U JIP.

Tou [IPCAIIOYMUTA IOCICA0BATCTHOTO OIUCBAHC Ha CTAIUTE, IIPC3 KOUTO IIPCMHU-
HaBa Iponeca Ha MU3CJICABAHC. To3u 110J1X0/1 ChIIO CHOTBETCTBA HA 3asiBCHATa
)T U 3a1a4i Ha JUCCPpTAallMOHHUA TPY/L.

4. Kparka aHaJMTHYHA XapaKTePUCTHKA HA €CTECTBOTO M OUEHKA Ha JI0C-
TOBEPHOCTTA HA MaTepHaJia, BbPXy KOMTO ce IrpaisiT NPHHOCHTE HA AHCcep-
TAUMOHHUS TPYL.

PerensupanusT AMCEPTALOHECH TPY/] BKIIOYBA BbBEJACHHE, S (II€T) IIaBH, 3aK-
JIIOYEHME, OCHOBHU PE3yJITAaTH ¥ IPUHOCH Ha JUcepTaloHHaTa padora, my0iim-
Kaluu 1o JucepTraluonnara pabora u Jureparypa.
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Hayunowusciiegosaresnckara padora € passura Ha 132 (CTO ¥ TpUJECET U JBE)
CTpaHuuM U e wmoctpupana ¢ 121 (cro aBagecer u eana) gurypu u S (1er)
Tabmuu. JIOKTOpaHTHT MHOIO 10 {pOOHO pasriiexk/1a pe3yJTaTH OT U3CIICABAHMS
3a pa3pabOTBaHE HA Pa3IMYHM BHJIOBE MATEMaTHUYECKHA MOJICIU Ha JICKTpUYec-
K¥ MAallMHU, CUCTEMH Ha BB30YyXkKAaHe, eJICKTPOHHU CHIIOBU IIpeoOpa3yBaTe/u u
aCMHXPOHHU 3aJBrkBanus. Toll aHanu3upa pasIMuHATE METOIM 3a YIIPABJICHUE
Ha aCHMHXPOHHU 3aJBHKBAHUS KaTO 0OpblIa OCOOEHO BHHUMAHUE Ha TEXHUTE
MPEJAMMCTBA, HEJ0CTAThIM U BH3MOXKHOCTH 3a peanusanus. M3moa3BanusT Ma-
TEMAaTUYECKH arapar My M03BOJIIBA J1a 0OOCHOBE aJIalITUBEH METO/1 3a PEeryJiu-
pane Ha KopaOHO aCHMHXPOHHOTO 3a/IBMKBAHE, U3I0JI3BAILl €THOBPEMEHHO JIBA
Kanajia 3a ynpasyieHue. JJocToBepHOCTTa Ha MOJIYYCHUTE HAYUYHU PE3YJITATH CE
rapanTipa U OT IpopEecHOHAIHOTO M3I0JI3BAaHEe Ha pa3BoiiHATa cucTeMa THIL:
Voltage Motor Control Kit TMDSHVMTRPEFCKIT u crienupanusupanus mnpor-
pamen npoaykt Code Composer Studio nHa komnanusita Texas Instruments. Te
ca M B OCHOBATA HA 3asBEHUTE NPUHOCH , 32 KOUTO MPETECHANPA JOKTOPAHTBT.

S. Hayunu n/ujim Hay4yHO-NIPUJIOKHN U NPHJIOKHHA NPHHOCH HA JUCepTaLH-
OHHHUSI TPYA

ﬂOKTOp&IIT’I)T HC K;Iacmbmmpa IIPHUHOCH, CIIOPC/T 06m0npyxeTaTa TCPMHUHOJIO-
rust. Toit CucTeMaTrnsnupa OCHOBHHTC pe3yJjiTarn OT HU3CJICABAHCTO, KOUTO a3
OLCHSBAM KaTO IPUHOCHK 3a HayKaTa KaKTo CJIC/IBa.

A. HayuyHo-npmioxuu:

e AJIaNITUBHO YIpaBJeHUE Ha KOpaOHU aCMHXPOHHU €JIEKTPO3aBUIKBAHUS,
B UMHUTO KOHTYD 3a YIPABJICHUE HA BBPTALIMSA MOMEHT C€ M3I10J13BaT JBa
CUTHAJIa 3a ympapjieHue Ha ckopocrra — ot IIM-perymnarop u or peryia-
TOP, U3I0JI3BALI ONITUMAJICH alalTUBEH HalmoAarel,

e MaremMaruuecky MOJICIM Ha BEKTOPHO YyIIpaBJEeHWE HAa CKOpPOCTTAa M Ha
MPSIKO YIpaBJICHUE Ha MOMEHTa Ha KOpaOHM aCHMHXPOHHHU CIICKTPO3al-
BUIKBAHUS;

b. Tlpuiioxuu npuHocu:

e PaspaGorena chbBpeMeHHA EKCIepUMeHTalHa I1ardopMa 3a U3CIeIBaHe
pexumuTe Ha padoTa Ha KOpaOHM ACHHXPOHHM EJICKTPO3aJBMIKBAHMS,
M3I10JI3BALIN aJIalITUBHO YIIPaBJICHKE,

e Jlokazana paGoTocrnocoOHOCT M (DYHKIMOHAIHOCT Ha IPEUIOKEHOTO
aJanTUBHO YIIPABJICHUE.
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Honyqum‘e pe3yjaTaTyd 0T U3CJIC/ABaHusATa MoraT Ja HaMepsIT MMPUJIOKCHUC [pu
peumaBaHe Ha pa3Hoo6pa3lm 3a/1a4un Ha I<opa6HaTa CJIICKTPpOCHEPTETHKA.

6. Ouenka 3a creneHTa Ha JJUMYHOTO ydJacTue Ha JOKTOpAaHTa B IPHHOCHUTE

JIOKTOPaHTBT NPEACTaBst €/1Ha caMOCTOsITeIHa myOuKanus, a B Apyru 4 (ueru-
pH) € Ha BTOPO MSICTO B aBTOPCKUsI KOJECKTUB. He ¢ npejcrasen pasmpeiennte-
JICH TIPOTOKOJI 3@ yUacTHe B HAyYHATa NPOAYKLMs Ha JUCCPTaHTa, HO HAMA MPH-
YUHY 1A C€ CHMHABAM B JIMYHOTO Yy4acTHE Ha Mar. HHK. Xpucto Mutyiies rnpu
MPOBE/JICHOTO JINCEPTALMOHHO U3cieaBane. Pa3Oupa ce, ye Ha pasjiniHu eTarnu
OT IMOJIrOTOBKATA Ha JIOKTOPAHTA ,HETOBUTE PHKOBOJMUTEIN ¥ KOJICIH ca ydacT-
BaJIM B OpPraHU3aIusiTa, IPOBEXK/IaHE HA U3CiIeABanusTa, 00paboTKa n aHaIn3 Ha

INOJIYUYCHUTEC pe3yJitatuTe, T.C. TC €a OKa3BaJln HeoOXoMMaTa METOJIMYHA 110-
MOIII.

7. [lpeuenka Ha MyOJUKALUHUTE 110 AHCEPTAUHOHHUSE TPY/

OCHOBHUTE HAYUHHU PE3y/ITaTH OT JUCEPTALUITA ca MPEACTaBeHu B 5 (11eT) 1my0-
nukanuy. Te ca HanpaBeHu B MPECTHYKHU HALMOHAIHM U MCIKAyHAPOAHN HayY-
nu popymu. B ceroBHo u3BectHaTa Gaza JaHHM Scopus uma 7 (CEAEM) LUTH-
paHusi, U3KIIOUBalKK camMolnTHpanusaTa. Hacbpuasam JOKTOpaHTa J1a IpoAbII-
KU MyOJUIMCTUYHATA CH JICHHOCT B PEHOMMpAHW HAY4YHH M3/IaHKs y HAC U B
uykOuHa. KbM MaTepuaauTe 1o Juceprainusra He ca Mpe/ICTaBeHU MAaTeHTH NI
3asIBKM 3a MATEHTH WK JAPYTH JJOKYMEHTH 33 MHTEICKTyaHa COOCTBEHOCT.

8. M3nos3Bane Ha pe3yjaraTuTe OT AMCEPTALNMOHHUS TPY/A B Hay4YHaTa H CO-
UAJTHATA NPAKTHKA.,

Ha 05.05 2021 r. B MeAMuUTE € MOsBU choOLIeHue, ye Ypeyaa pou jep JlaiieH
obsBsiBa crpemex Ha EC kbM kaumaTuuen neyrpaauter o 2050 r. OueBn/Ho e,
ye [MOCTUIaHeTO Ha Ta3u 1eJ € Bh3MOYKHO Upe3 MPECTPYKTyprupaHe Ha eHepre-
THKATa, BKJIIOYUTENHO M kopaOHaTa. B TO3M CMHUCHI M3CIIC/BAHUATA HA Mar.
uIpK. Xpuero Muilyiies, KOUTO ¢a OPUEHTHPAHU KbM OITUMAJIHO YIPAaBJICHUE
Ha KOpaOHM eJIEKTPO3a/IBIKBAHMS €A 3HAYMMU 33 HayuyHaTa M ColMalHa Mpak-
THKa. BbIpeku, ye JOKTOPaHTHT He aHaIu3upa eHepruiiHata e(peKTHBHOCT Ha
IIpe/UIaraHuTe OT HEro PEHICHUs ,CMSTaM , Y€ PE3yJITaTuTe OT CKCIIEPUMECHTAl-
HUTE U3CIICABAHMS pasIiupsaBarT odeMa OT 3HaHus , HEOOXO MU 3a M3rpaXaHe
Ha MOJIEPHHU eHEeproeeKTUBHY KOPAOHU €JIEKTPO3a/IBHIKBAHHUSI.
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9. Ouenka Ha CHLOTBETCTBHCTO HA aBTope(l)epaTa ¢ M3UCKBaHuUgATaA 3a HU3-
rorBsIHETO MY, KAKTO H Ha aJleKBATHOCTTA Ha oTpassiBaHe HA OCHOBHHUTE
MOJIOPKEHNSI U IPUHOCUTC Ha IIl/lCCpTallHOlllll/lﬂ TPYA

B apropedepatra ca 0TpaseHN aJICKBATHO OCHOBHUTE PE3y/ITaTH OT MIPOBEJACHOTO
JMCEPTAIMOHHO U3CIC/BAHC. Bu GUII0 TTOJIE3HO, B KPATKO PE3IOME Ha AQHTJTAHCKA
e3UK, J1a CE MPEJCTaBh ChABPKAHUCTO na padorara . Taka Hay4HaTa KOJICTUs U
B yy>kOMHa 1 Ce 3ar03Hac € [OCTUTHATOTO OT U3BBpIICHATA n3c/Ie0BaTeIICKa
JIEUHOCT .

10. Kputnunu 0e/1e;KKH v npernopbru

KonernajHuTe MU KpUTHIHA 3a0€eJIeKKHU 1 ITPCITOPHKNU ca.

e PeqakIiMOHHY —T10-100pe € 1e/1Ta 1 OCHOBHUTC 3a/1auy 3a pelaBate ja ce
dbopmysMpar ciIe/l U3BOJNTC KbM nppBa riasa. lTaka cc ohopmsi T10-
yOeAnTeIHa PEACTaBa 33 AKTYaJIHOCTTa OT U3CICABAHCTO. He ca orcTpa-
HEHM peUia [eUaTHy IPELIKY, Ha HAKOU MecTa B TEKCTa ca MU3I0JI3BaHN
HEIOIXO/ISIIM O3HAUCHUS Ha U3MCPUTC/IHA euani (Vrms, Ohms, ohm,
RPM/S u Jp.),JIMIICBA CIUCHK Ha MPUETH chKpaiieHus (HaKon OT TiIX HE
ca TOSICHEHM), HE ca W3I0J3BaHu GBATAPCKUTE CKBUBAJICHTH Ha peulia
AHTIMICKH TepMUHE (CHBOBP, YOIBP, pamiia Ha CKOpOCTTA) ,HEKOPEKTHH
samicn (Harmpumep Ha ¢Tp.9-,, 'oJisiM iuanason Ha U3MEHEHNE Ha TeMIIC-
parypaTa Ha OKoJIHaTa cpe/ia +45+2°C nunu 80+3%");

e [lpenoppuBaM B HM3BOJAMTE, Aa CC M3I10J13Ba TO-TOJIsIMa  KOHKPETHKA,
BIJTIOUMTENHO KOJINUECTBEHA OIICHKA Ha MOJTydCHATE pe3yJTaTh;

e [e cTaBa SICHO 32 KaKBM MOUIHOCTH HA aCMHXPOHHH eNEKTPOABUTATEIIH €
HKOHOMIUECKH 11eJ1ecH00pa3Ho N3MOI3BAaHETO Ha Mpeularaiis METO/I 38
ylpaBJeHie Ha KopaOHu eIEKTPO3a/IBUKBAH IS

HarpaBeHUAT KOMEHTap HE OTMCHS akra, 4 JUCEPTAMOHHUAT TPYA UMa 3d-
pplieH Xapakrep. [[poBe/ICHOTO M3CICABAHC NOCTHTA obsisenara ueln. Jedu-
HUPAHKUTE 33/1a41 ¢a U3IBJIHCHI Ha HEOOX0MMOTO HAYYHO HHUBO.
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3akjaouenue

CuieJ1 3aro3HaBalHe ¢ BCMUKKM MPEJOCTABEHN MaTepHalld I10 IpoLeypara cMmsi-
TaM, Y€ PEUCH3UPAHUAT JAUCEPTAlMOHEH TPY/ OTroBapsi Ha M3UCKBAHUITA Ha
3aKkoHa 3a pa3BUTHE Ha aKaJeMuuHus cbeTaB B PemyOiunka boirapus, Tpasui-
HUKA 3@ NIPUJIAraHeTo Ha 3aKOHA 3a Pa3sBUTUETO Ha aKaJAeMHYHUA ChCTaB B Pe-
ny6auka boirapusi, 3akoHa 3a BUCLIETO 00pazoBaHue U OOLIONPUETUTE TPOILIE-
JIypHY TIpaBujIa 3a rnpuo0uBane Ha HayyHu CTENEHH U 3aeMaHe Ha aka/ICMUYHU
JUIBKHOCTH B YHUBEpCUTETHTE. 3aTOBa Ipejuiaram ja Objie npujaodura obpaszo-
BaTeJHaTa U HaydHa crered ,,JIokTop™ oT mar. nixk. Xpucto Ajiekcanapos Mu-
Jymes B 00J1acT Ha BUCHIETO oOpa3oBanne: TexHu4yeckn Hayku, npodecuona-
HO HanpasicHue: Tpancrnopt, kopaGoruiaBane U apualus, JOKTOpaHTCKa Ipor-
pama: Ejnekrpocnab isiBane u eJIieKTpood3aBex/iane 1o orpacin (na kopaba).

10.05.2021 r. Peniensenr:

Pyce /mpod. a-p urok. H. IT. Muxaitios, DHC/



