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Teua Ha AI{ceprauHoHHLIq rpyA: ,,A4a[rr4BHa Ka,rN.raHoea tfunrpaqur 3a AHHaMHLTH9
no3Hu14oHHpaHe"

llsrornul craHoBrrrqero: npo$. A-p HHx. EsreHra MeroAlres Mnrauon,
I4Hcruryr rlo Merai'Io3HaHI4e, ctopr,xeHH, u rexHoJron4H c [enrrp rro xuApo- H aepoAHHaMuKa
,,AKa4. E.Ea,reecrcn" - EAH

O6uta qacr

flpelcraseHuflr or AoKropaHT AuceprauuoHeH rpyA e e o6er\a 228 cr:p. 14 cbAl,pxa ner rJraBH,
ABe ocHoBHH [pHnoxeuwt, 6 Tla6ruluu u 79 rpa$uKl or c aHaJrr,r3n or qucJreHr4 t43cJreABaHr4r,
L3BoAH 14 ctlhcbK sa 215 ,rrareparypHHTe H3rotlHHIIH. floAxoAr,r rrpr4 cTpyKTypr4paHeTo Ha

AHcepTaUHrTa cboTBercTBa Ha w3vcKBaHVflTa Ha f[pasnlHuxa :a o6yveHr,re Ha AoKTopaHTH B

TY-BapHa.

1. Arcryalnocr Ha parpa6oreHuq B Ar.rceprarluoHHr.rfl rpyg npo6;re*r

B MopcKara vHrycrpt4fl nperrr43Horo rro3urrHoHrzpaHe 14 A6nrocpor{Hr4, KoHTpon Ha
ABl4xeHuero Ha cua6AI4TeJIcKH ropa6ra H noAAbpxaHero na oQruopHr4Te KoHcrpyKUHH B

ueo6xoAnntoro rtoJloxeHne ca BaxHH B TexKHTe eKcrrJroarauuoHHu ycnoBr4fl. UJeaproeure
cucTeMh 14 a3lIMyTHI,rTe ABI4XI,ITeIH Ca OCHOBHH r,rHCTpyMeHTH 3a IIOAAbpXaHe Ha
KoHcTpyKUHHTe B 3aAaAeHI4Te KoopAaHarv \pu et:4eficrnueTo Ha TeqeHnfl, Bqrbp l,r srIHH. B
cnyqafl Ha naylru$yHKlluoHanHnre rcopa6u Kr,M Trx Morar la ce Ao6aB{T HocoBr4Te H K.bpMoBH
TyHenHH floApynBal{u ycrpoficrna, cua64euu c peBepcr,rBHr4 ABr4xvrenv. Toea nocraBfl BHcoKr4
I43l4CKBaHUq K'bM [poeKTlrpaHero Ha pa3fnexAaHHTe MOpCKH CT,Opbx(eH[rfl v B r]acrHocT KbM
cI'IcreMHTe, ochrypflBaullt 6egonacHa H qenoroAHuHa pa6orocnoco6Hocr. Heqo rroBeqe,
xopa6unre rlacu$urcaul4oHHn opraHr43aur{H pernaMeHTr4par rrpoeKTupaHero, Hacrpofixara u
recrBaHero ua flfl cucreMure. Bcuqro roBa H3HcKsa paspa6orBaHero Ha ycfleuHa cr4creMa 3a
AUHaMhqHO rlo3Hul,IoHHpaHe Ha nJIaBareJreH cbA H3HCKBa CpeAcrBa, B TOBa qr.{CJro [poBepKa
[pol'I3BoAl4TenHocrra Ha I-uJIara cHcreMa or ynpaBneHHero Ao peaKqr4flTa Ha o6ercra rc:sn,t

croxacrutlHoro rlo TIpHHIIHTI ers4eficrnue Ha oKoJIHara cpeAa. Onulsr B Ta3u o6,racr rroKa3Ba,
qe cHMynauHoHHHTe H3CneABaHH' Ha rrpoqecnTe 14 orrrHMr,r3auH{Ta cHCTeMATA 3a y[paBneHHe
ca HeorMeHuMa qacr or npoueca Ha [poeKTr4paHe, Koero o6ycraer flocruraHero xeJraHara
tlpoH3BoAHTeJIHocr B flpoMeHqtIlara ce cpeAa, Karo ocHryprBar orroBop e clyuafi Ha BHe3a[Ha
IIOBpeAa VIW IlI4fiCA Ha Cr4fHaJI OT KOMIOHeHT OT CHCTeMaTa.
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flucepraquoHHara pa6ora e opr4eHTVpala KbM npo6renaure Ha cgcreMr.rre 3a
no3l.lqHoHHpaHe Ha rcopa6a, B qacrHocr KbM aHaJIu3a Ha rroAxoAr4Te npH u3tpaxAaHero Ha
OU0HUT€J'IH Ha CbCTOflHI4€TO 14 pe[aBaHeTO Ha 3aAar{aTa 3a aAanTHBHa UaCrpOfirca Ha
oUeHhrenHre. Or aBTopa e [peAnoxeH anropuT'bM 3a aAanrr4BHa Hacrpofixa, nrcrrcqr,rreJrHo ti
cT,orBereH rpltrepurafi 3a onruMaJIHocr. I4:ntpueu e 3HaqHTereH o6bru c14MynarluoHH14
h3cneABaHHt Ha Hacrpofirara Ha [peAnaraHl4, orleHr4TeJr, ycraHoBeHH ca HeroBHTe KaqecrBa,
Karo B pe3ynrar ca [onyqeHl4 pe3ynrarn 3a xapaKTepncruKr4Te Ha e],nHoeara $ulrpaqraa.

flpoaeAenure or AoKTopaHTa qr4cneHu r,r3cneABaHhr ca ctnpoBoAeHg or sagu6oueH
cpaBHl,treneH aHaJIH3, [onyqeHnTe pe3ynrarv vMar rroJle3Ha crofiHocr H cBr4AereJrcrBar 3a
MHoro 4o6para rna,ruSurcar-lh, Ha KaHAHAara.

Ha ocHoeaHl4e toper43JloxeHoro cqr4TaM, qe reMaruKara Ha H3neABaHero e aKTyilJrHa,
flonyqeHaTe pesynraru ca noJre3Hr4 H rrpeAcraBJrflBar HHTepec 3a c[eur4anucrr4Te n o6,racma sa
npoercHpaHero Ha cHcreMH 3a AHHaMHqHO rrO3HUHOHHpaHe Ha MOpCKr,t O6ercrlr.

2. Creneu Ha rIo3HaBaHe cbcroqHl.Iero na npodleMa r.r rBopqecrca rrHTep[perauuq Ha
JrrrTepaTypH uq MaTep[a".r

lucepraqraoHHl4flr rpyA ce xapaKrepu3upa c roApo6en o6sop ua npo6leugTe, cBbp3aHH c
H3lpaxAaHero Ha pa3rnexAaHl4Te cl4creMra. B yeo4Hara qacr ca npeAcraBeHr,r H3MepBareJrHr{Te
eJIeMeHTu, npuHUI4rlHTe oco6eHocru Ha HaBHtaUHoHHI,ITe cHcreM14 3a Ar4HaMl4rtHoro
[o3Hut'loHupaHe, KaKro H TJIaBHHTe 3aAaqn Ha orJeHHTeJrHTe Ha cr,crorHuero Ha o6exra. B
ocHoBHara qacr 4erafilHo ca aHaJlw3vpaHH cbrrlecrByBaqHTe rroAxoAr, 3a lnHefiua vt

selnuefiHa $r,urpaqlrr Ha npoMeHnt4Bara r,ru$opuaqur e oL(eHr4Ten, Ha cbcrorHHero.
Mo4e,rnpauero Ha KoM[oHeHT]ITe Ha ua6rrogarenfl, - Lt4HaMr4Ka 14 KHHeMarr4Ka Ha ropa6a;
MopCKoTo HeperynflpHo BT,JIH€HI4€, BrT'bpa 14 TeqeHHeTO Ca npeACTaBeHI4 B anrOpt4TMH3HpaH
ruA. flpo6leM'br, cBbp3aH c aAanruBHara Hacrpoilrca Ha [apaMerpr4Te Ha aAarrrr4BHrrre Qralrpra
e aHanH3npaH o6crofiHo, Karo or aBTopa e [peAnoxeH MeroA 3a BbJrHoBa $nnrpaqrzr c
rcpurepufi 3a onrl'tMaJlHocr. flporpanrHara peail43aurifl Ha paspa6o:reHr4Te anropgTMr4 e Ha
Bl4coKo HHBo, Koero cnoco6crsa 3a I43BbptxBaHero Ha cr4creMarr4qHH r{HcreHI,I eKc[ept4MeHTr.t.

Bcuqxo roBa cBHAereJIcrBa 3a MHoro 4o6poro no3HaBaHe Ha reMarr,rKara, npr4 Koero
aBTOpbr onpeAeneHo BHacfl TBOpqeCKH eJreMeHT B AHArv3A Ha CbqecTByBarqH perxeHr4r.

3. CroreercrBue Ha ns6paHara MeroAHKa Ha rr3cJreABaHe H nocraBeHara ueJr a
3aAaqH Ha Ar{cepTauuoHHr,rq rpya c trocTHfHaTHTe rrpr.rHoc

B 1r'rcepraquoHHh, rpyA qpe3 3arJraBr4ero o6uo ce $opuynr4pa 3aAar{a 3a rrpunoxeHue Ha
ana|fivBlHa KarNaaHosa Qranrparlur 3a Ar4HaMHqHo [o3nr-luoHr4paHe KoHKperHo sa xopa6. Ta:u
o6uia nocraHoBKa ce pa3Br4Ba H peuaBa B HflKoJrKo 3aAaqH, a I4MeHHo:

- Oc'uuecrBeH e nogpo6eH aHailns Ha aKryanHr4Te BbJrHonra $umpu c aKrIeHT Bbpxy
MeroAHTe 3a aAanrHBua uacrpofixa

- Paspa6oreHa e anropt4T'LM 14 aAarIrHBHa flpoueAypa 3a oslafis [apaMerpg3r4paHe Ha
KOBapHaIIHOHHI4Te MaTpHUII Ha BbHrrrHHTe CMyUIeHl/,fl. V HA h3MepBaTenHr,t, MoAeJrr

- Kt,Hl Ha6lro4arerfl, Ha cbcroflHuero ca h3rpaAeHn HeJrHHeeH nacr4BeH ua6lrc4are n v ABa
rtr o4el Ho-6 a3vtp aHV tf r,rnrp u
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- O6uuqr cnMynaur4oHeH MoAen e peanra3r4paH B cpeAa na Simulink upes Koero Morar ce
I43noJI3Bar 6la6,ruoreqHure 6roqsr4 nporreAypr4 14 cKpr4rrroBe or pa3Aena ga Kaluasoaa
Su,rrpaqHr

- I4srsprueHa e Hacrpofirca Ha MoAenhre Ha cMyrqeHuflTa or oKoJrHara cpeAa v Ha

MoAynHTe ua Ha6rro4areJu
- OctuIecrBeHI4 ca cuMynaunoHHr4 h3cneABaHhr :a pa6orocnoco6nocrra 14 Kar{ecrBara Ha

flpeAnoxeHara aLailTLlBHaTa [porleAypa 3a Bapr4aHTu ua exoAur4 cMyuIeHLrfl u HaqvHvt Ha

tpu:trpaqraa, B qacrHocr Ha npexoAHuTe npol(ecr4 u na Soprtaywrpanara ueJreBa tfyurqrzr.
- flo,ryveunre or qHcJIeHVTe cvMynawv pe3ynraru ca oHarneAeHr4 rpatpuuno u

HaAJlexHo KoMeHTHpaHH.

Cuntana, qe [pr4noxeHl4Te or aBTopa [oAxoAH cJreABar JroruKara.Ha rroAroroBKara,
anfopl4TMl43arryflTa H qr4cJleHara peanH3arlHfl Ha eAHo [oCTaBeHO H OCbrr-(eCTBeHO HayqHO
H3CneABaHe.

4. Kparrca aHa,'r r{Trrrr Ha xapaKTeprrcru Ka Ha ArrceprarllroHHr.rfl TpyA

Br,eeAeHnero Ha Aucepraur4oHHl4, TpyA e nocBereHo Ha pa3Br4Trrero Ha cHcreMHTe 3a

AHHaMHTIHO I]O3HIIHOHLIqAV9 U OCBeH O[r4CaHHeTO Ha eJ]eMeHTHTe, TeXHHTe XapaKTepHCTLlKLl t4

SyHrcqun or cr4creMara laMa 3a uen Aa noArreprae naHoroo6pa3aero or 3aAaqr.r, c'bp3aHr4 c
ilpoelot4paHeTr.{ H H3cJIeABaHeTo Ha Te3t4 CHcTeM14.

Bte nropara rJIaBa ce aHailv3vpar H3BecrHHTe [oAxoAr4 3a peanla3a\hfl Ha ua6lro4areJrr,rre Ha
c:bcroqHuero B pa3rnexAaHHTe cr.jcreMr4. OcHoeeH rrpeAMer Ha BHHMaHVe- ca HaqHHr4Te 3a
oueHKa Ha cbcroflHuero c noMoura sa :runefisa H HeJrHHefiHa $ralrparlufl Ha BT,HurHr4Te

cMy[leHuq. flpelsul HebMHeHo AoKa3aHr4Te rrpeAuMcrBa ua Ka:ruaHoBara $nnrpaqur ca
aHanw3vpaHu KaqecrBara Ha orAeJrHHTe BapHaHTh sa noAo6en $u,rrup n Hafi-no4po6no
ueluHefiHure My pitsHoBuAHocrn. B pe3ynrar e ras6paH HeJrHHeeH BbJrHoBr4 $u,rrrp, orrncaH B

rraea 3.

Tpera rJIaBa e nocBereHa Ha Haqr4Hr4Te 3a rrocrpof,BaHe Ha oueHr4TeJL Ha cbcroflHuero B

cHcreMHTe ga LAHaMVqHo no3uulioHr4paHe. B roea orHorrreHue BaxeH cbcraBeH eJreMeHT
flpeAcrBanrBa MareMaruqecKurr MoAen Ha ABr4xeHHe Ha xopa6a r4 Ha B'bHurHure nrs4eficrBlrfl -
Brrr,p, BbJrHeHHe H TeqeHr4fl. XralpoguHaMHqHure MoAenr4 Ha xopa6a, 1azupanu Ha
HroroHogara MexaHI,IKa 3a ABHxeHHe Ha rBbpAo rrJro BT,B Br4cKo3Ha cpeAa ca [ocrpoeHu rrpu
onpeAeneH 6pofi gonycKaHuq orHocHo o6rrzqanero ua Kopryca, rpe6Hur B:zleT vt pylfl,
oco6eHo B pexl4M Ha cJIoxHo MaHeBpeHo ABHxeHue rIpH Hiuur{r4e ua ars4eficrBHero Ha Brrbp,
BT,JIHeHIIe TeqeHl4fl. Te:u HaareMaTI4qeCKLI MOAenH [peAcTaBnrBaT rr3KJIIor{HTeiIHo 6ln:rO
npu6luNeHue B onHcaHuero Ha KHHeMarhKara h AHHaMHKuraHa o6ercra, Ho Bce rraK B crpotu
Kareropnr4 He Morar Aa ce cqr4Tar 3a a6colrorno ror{Hr4. Oueeu4uo re:u MoAenu ca
AerepMLIHl4CTHqHI4 H He OTqHTar CTOXaCTI4qHOTO rro npr4HuHn BJrHrHr4e Ha OKOJIHaTa CpeAa.
IIIuporo H3norrr3BaHl4rr e xopa6Hara xHApoAHHaMr4Ka KoMrroHeHTeH MareMarr,rqecKr4 MoAeJr Ha

ABHxeHI4ero na ropa6a e 3anvcaH B KoMnaKTHa Marpnvna $opua no Fossen. 3a qelure ua
rlo3HIIHoHlIpaHero Ha xopa6a ce Bb3[pHeMa 3D MoAen B xopr43oHTaJrHara paBHr4Ha Ha
HecMyreHaTa BoAHa [IoBl,pxHocr. lonycrcaHero 3a qecTorHa He3aBHcrrMocT Ha MaTprzUara Ha
[pHcbeAHHeHure vacu ManpeAcraBanflBa anpo6rapaHa or ApyrHTe h3cneAoBareJrll xHrrore3a.
flpe4noloxeHuero :a luuefiHocr Ha Marpr4rrara na 4err,rn$rzpaHero D lopu n fipLt Hr,rcKH
cKopocrl4 e cnopHo, Ho flpeAcraBilflBa AocrabqHo go6po npu6luxeHue. BruqHr4ero Ha
TerleHl4ero e orpa3eHo c 4o6aaru B KoMTIoHeHTHTe Ha ruuefiuara cKopocr 14 brbJra Ha floroKa
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cnprMo Kopnyca. flpe.unoroNeHuero 3a rrocrorHcrBo Ha cKopocrra r4 HarrpaBneHuero Ha
TeqeHnflTa ecTecrBeHo e ycnoBHo v 3aBVcLti oT xapaKTepHcTr4KHTe Ha aKBaTOp]dUTA, HO e BrpHO
caMo :a rcpafiHu BpeMeBH HHTepBanr.I. Onpe4elrHero Ha BerpoBoro at:4eficrane B'bpxy
HaABOAHaTa qaCT Ha rcOpa6a qpe3 pefpecr4oHHH 3aBHcr,rMoctu, 

'aznpaHlr 
Ha pe3ynrarH or

eKcIIepHMeHTH c uaqa6eH MoAen B aepoAl4HaMHr{Ha rps6a e o6ulonpraero [peABHA
AOCTbIIHOCTTa Ha AaHHUTe V TflXHATA TeXHI4r{eCKa TOTIHOCT.

3a reHeprzpaHe Ha HeperynrpHoro MopcKoro BbJIHeHr4e ce npnnara KJracuqecKuqr [oAxoA Ha
rlpeAcraBrHero My Karo cyMa or roJrrM 6pofi peryirflpHu B'bnHr4 c paHAoMH3HpaHr4 $a:oera
H3MecrBaHHfl. 3a UenHTe Ha MoAenhpaHero My ce r43non3Bar craHAaprHr4Te c[eKTpr,r c
[pl4noxeHa BbJ]HoBa Srarrpaqrar. flpaauruo ce r43noJr3Ba craHAaprHH, cIIeKTbp Ha BbJrHeHr4ero
JONSWAP, rcoilta ce rperop:bqBa or ropa6Hure ruacuSuxarruoHHr4 opraHr.r3arrur4 3a recroB
rlpH oTcr,cTBHe Ha TaKT,B 3a KoHKpeTHa aKBaTopHq. PasrlexAaT ce pa3nI4r{HHTe IIoxoAH 3a
anpoKcHMauHfl Ha CneKTr'pa B Ha6,rrcgareln Ha c'bcrorHHero. flocrynupa ce, qe npr4
noAxoAtlrlo vtzipat $ulmp c 6r,r uryu Ha BxoAa Moxe Aa ce [onyqn [oAxoAffu1a [peAaBarenHa
$ynrqrar c Korro ce MoAennpa rreo6xo LvrMVs crreKTbp Ha BbJrHeHuero. Karo peneBaHTeH
roAxoA ce rlpeAnara KaluaHoea tfnnrpaqur. AHan]a3vpa ce npo6leMHara uacrpofirca Ha

Sralrspa atn $yHxqr4, or npoMeHJIHBoro cbcroflHr4e Ha MereopoJrorr4qHara o6craHoerca, Karo B

ra3u Bpb3Ka or aBTopa ce Br'BexAa Ao[bnHhTeJreH napaMeTbp 3a r_(enr4Te Ha aAarrrHBHa
Hacrpofirca. @oprraylrapaHo e ypaBHeHnero Ha H3MepBaHero Ha BucoKoqecrorHara B'bJrHoBa H
HHcKoLlecrorHara (Ha gpefiQa or BT,HLIHI4Te cMyrrleHur) xounoHeHTr,r, KaKTo r4 pe3ynraHTHHfl
HenuHeeH MoAen Ira ua6lro4areJlfl Ha cbcroflHHero B ,{il cracreuara. flpn ycJroBr4e, qe

[apaMerpHTe Ha ABI4XeHherO Ca B OrpaHHqeH AHana3OH, MOAerbr e nr4Heapn3hpaH.
B rrIasa qerBT,pra ce aHaJlu3r4par MeroAI4Te 3a aAanrHBHa Hacrpofixa ua BbJrHoBr,rre Sranrpu. Ha
6asara Ha u3Brrpueua ruacu$uKat\vtfl, nolpo6Ho ce pa3rnexAar r,r3BecrHr{Te noAxoAra. Oco6eno
BHI4MaHUe e [OCBereHO Ha aKTyaJIHO r43r]OJI3BaHr4Te B CHCTeMI,ITe 3a [O3HUI,IOHI4paHe BbJIHOBH
tfrzlrpu.floApo6Ho e pa3rneAaH HeJrr4HeeH rracuBeH Ha6rrc4areJr Ha cbcrorHr4ero na Fossen &
Strand, 6azupan Ha Ka,ruanoB B'bJIHoBra $ra,rmp. Pasr:regaHlr ca KJracur{ecKr,rre MeroroAu 3a
uacrpofirca Ha BIJIHoBH $ulrpu 14 or aBTopa e [peAnoxeH anropuTbM 3a aAanrHBHa uacrpofixa
Ha crarucrt4qecKure [apaMerpu na rpznrrpa. Pa:r:re4aHil ca HeroBHTe npeAr4McrBa Karo
Bb3MoxHocr 3a BrpaxAaHe e ,'IHHefiFIu u seluHefiHl,I perxeH4fl 3a BbJrHoBa $ulrpaqur,
$opr'rylupaHa e lreneBa rfyrcqur c o6eKruseH xpurepufi 3a Aocrr,rraHe Ha onrr,rMaJrHeH pe3ynrar.
B r,rasa nera ca ocbuecrBeHu qHcJIeHI4 I43cneABaHVfl Ha Bb3MoxHocrr4Te 3a I4r43noJI3BaHe Ha
npeAnaraHu, anropuT'bM 3a [ocrnraHe Ha orrruMai]Ho peueHue B qacrra B:bJrHoBa $unrpaqr,rr.
feneprapaua e onurHa nocraHoBKa Ha qr4cJreHure eKcnepHMeHTH B cpeAa ua Simulink rcaro s
KatlecrBoro Ha peaneH o6ercr ce H3[on3Bar ny6rurcyBaHu AaHHr,r sa cHa64ureleH xopa6 or
otfruopuara nHlyc'tpktfl. B rcourypa Ha perynaropa anrepHarr4BHo ca BKJrroqeHr,t: ocHoBeH
HeJIuHeeH IIacHBeH Ha6,rrolaren I4 IIocJIeAoBaTenHO cBtbp3aHu 4 xlacuqecxr,r $ultrpa cbg
cborBerHuTe 4 naoAelHo-6arupaHu aaAarrroBHr4 Sr,urpu.Taxa Moxe Aa ce r,r3cJreABar orAenHo
KaLlecrBara Ha Bb3MoxHI4Te BapHaHTH. l4:nrprueua e Hacrpofir<a Ha rrapaMerpuTe Ha
BT,JIHeHHero, TeqeHHflTa, [achBHw rua6rcgareJl 14 Ha B:bJIHoBHre $unrpu. Cnrrlynaqr4oHHo ca
H3cneABaH14 npexoAHI4Te npouecH B rrpecraBnflBauIr4Te oco6eu HHTepec KoBapHarrgoHHH
MarpH[tI4 B aAa[TI4BHure $u,rrpu. flolyueHlz ca BpeMeHara 3a cxoAr4Mocr 3a Aocrr,rraHe Ha
rlpHnoxeHHr rcpurepuft sa oIITManHocr. Pesyrrarure o6ocHoeaear [pfinoxr,rMocrra Ha
flpeAnoxeHara caMoHacrpofixa IIpu nHHeHeitua n selnHefiHa BbJrHoBa $ra,,rrpaqur. I,lscreAsaHra
ca csoilcrsara Ha qeJleBara Syuxqur H e ycraHoeeH c-[a6oro BJrHrHr4e Ha rrpeMecrBaulgfl
[po3ope( Bbpxy KaqecrBoro na rfu:npaqurra. Ha ocHoeara Ha MHotoKparHH rrapaMerpr4qHH
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qHcJIeHH H3CneABaHH Ce nOCTynHpa, qe pe3ynrarHTe, [oJryqeHr,t rro MeroI.a Ha aAarrrHBHara

$ra,rrpaqua [peB:b3xoxAar aHarorHrrHo nonyqeHHTe pe3ynrarr4 3a HeJr14HeHr,r, nac14BeH

ua6,rrc4arel.

5. Hayunu r{ HayqHo-rprrJroxHr.r flprrHocr{ Ha AucepraquonHna rpyj

5.1 Hayunra rprrHocr.r
- OcHoeaHo Ha pe3ynraruTe or qr4cJreHr4Te r.r3cJ.reABaHr4, 3a HayqeH rrpnHoc cr{HTaM

SopnaynrapaHero Ha rprzreprafi 3a orrrnMaJrHocr Ha BbJrHoBara Sralrpaqrzr.

5.2 Hayuno - rprrJroxHrr flprrHocrr
- Currly,rarruoHHu H3cneABaHe Ha Kar{ecrBura Ha BbJrHoBa tfunrpaqur c n3rroJr3BaHe Ha

KnacHqecl4 Ka,rr,{aHoeH Sr.urpn H cpaBHeHeHr4 c pa3pa6oresure or aBropa BrpaAeHH
npoueAyp14 3a aAanrnBHa Sra,rrpaqur

- t{nc,reHa peanl,r3ar1uq Ha noAxoAu 3a rpaHc$oprrraqr,rr Ha 3aAaqara 3a onrMaJrHa

Su,rrpaqrar KbM 3aAaqa 3a MHHr4Mr43a\vfl na $yurqua

5.3 flpu,roxcHrr rpuHocu:
- MoAelr.rpaHe Ha n's:4eficrnnero Ha oKoJrHara cpeAa
- Pea,rnsa\vs. Ha MoAenr4Te ua Hablro1areJu Ha cbcrorHuero, Ha rcopa6a 14 BT,HtrrHHTe

cMyuleHr4, B cpeAa na Simulink.

6. Moxe ilu Aa ce oIIeHIr B KaKBa crerlen ArrceprarluoHHrrff TpyA r! [pHHocHTe
[peAcTaBJrqBaT rrlqHo Ae,ro na gucepraura?

C'srlacso npeAcraBeHtfl LncepraquoHeH TpyA H Jnrr{Hr4Te MH BrreqarileHVfl or cbMecrHara
pa6ora c AoKTopaHTa Mora La HanpaB, 3aKJror{eHue, r{e ocHoBHr4Te pe3ynrarr,r or
AhceprarlHoHHH' TpyA Ca r'rHr{HO AenO Ha AOKTOpaHTa.

7. 3HaqLIMocr Ha HayqHou3cJleAoBareJlcKr.rre v [prrJroxHu rrprrHocu Ha
AHCepTarIuoHHr{fl TpyA

He:asucut\4o or $arra, qe B 6trrapcxara MopcKa nHAycrpr{, cr4creMHTe 3a [o3r4rruoHr.rpaHe Ha
MopcKH o6exru B Hacrortrlr4r MoMeHT He ca [peAMer Ha BHr4MaHr4e, To onpeAeneHo Moxe Aa ce
TBbpAr.!, qe pa3ynrarHTe or AHceprarrHoHHH, TpyA ca 3HaqHMH H Morar AA HaMeprr
rlpl4noxeHI4e. Hanpuuep, Beqe ce ntaHl,1,pa r43nor3BaHero Ha orAenHr,r peureHHq or
AHcepratrlloHHara pa6ora c yqacrHero Ha aBTopa B HsrpaxAaHero Ha HHTerpgpaHa
HaBHtauHoHHa cncreMa 3a y[paBneHr,re Ha aBToHoMeH xopaben MoAen BbB BbJrHoBur- Iaceita ua
IJXA-Bapna.

8. Hqrcou flpenopbrcrr rr Kpr{TrrqHu 6e.nexxu

Hanpaaeuure or pelreH3eHTa ga6erexru rro BpeMe Ha rrpeABapuTeJrHara 3arrlr4Ta ca orcrpaHeHu
flo rroAxoAflru HaqHH.
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3AKJII011EHHE 

Ou,emrnaM n0J10)KHTeJ1H0 none3H0CTTa Ha no11yi-1emne B )],HCepTaLJ,H0HHHH Tpy)], pe3y11TaTH, 
CBbp3aHHTe C T0Ba MeT0)],H Ha CHMyJ1aLJ,l10HH0 l13CJ1e)],BaHe l1 HanpaBeHHTe npl1H0Cl1. 
Pa3pa6oTKarn y)],osneTBopHBa l13l1CKBaHHHTa Ha 3PACP6 11 TTpas1111HI1Ka 3a HerosoTo 
npl1110)KeHl1e. Ha 0CH0Ba Ha T0Ba 3aKJ1I04eHl1e npe)],naraM Ha Hay4HOTO )Kypw )],a npl1Cb)],l1 Ha 
HH)K. l1saH ATaHacos TTonos 06pa3osaTeJ1HaTa H Hay11Ha CTeneH ,,)],0KTop" B np0<pec110HaJ1HO 
HanpaBJleHHe 5.2. "EneKTpOTeXHHKa, e11eKTp0HI1Ka H aBTOMaTHKa", no )],0KTopcKa nporpaMa 
,,Teop,rn Ha aBT0MaTl14H0T0 ynpas11eH11e". 

19.01.2022 r. 

BapHa Peu,eH3eHT: 

•


