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1. AKTyaJIHOCT U 3HAYUMOCT Ha pa3p360TBaHHH Hay4€H l'[pOﬁJIeM
HpCILOCTaBCHI/IHT OT aBTOpa 3a PCOCH3UA AUCCPTAIMOHCH TPyd € IIOCBCTCH HA

Hay4eH po0ieM, U3CIeIBalll ChUIECTBYBAIIMTE MOIXO0JN 33 YCHhbBBPIIEHCTBAHE HA
METOJIOJIOTUATA 3a OMpEeNsHEe Ha CIeHUu(UYHM MPOIECH 3a OrpaHMYaBaHE HA
BB3JICHCTBUATA HA KPUTHYHATA MHPPACTPYKTYpa, pasriekaaHa KaTo ChIECTBEHA
YacT OT CHCTEMATa 3a HaIMOHAIHA CHUTYPHOCT U pa30HpaHa BB BE3MO)KHO HaW-IITMPOK

CMMUCBII.

[lommbpkaM Te3aTa Ha aBTOpa, Y€ B ChBPEMEHHATa CPeAa 3a CHUTYPHOCT,
KpUTUYHATa MHQpaAcTpyKTypa Ha 3emsTa ce€ Ompeleis MO 3aKOHOJATEIHATa
pamMKa Ha €JHa Jbp)KaBa WM OOLIHOCT, KaTO MOAXOAMTE 3a OrPAHUYABAHETO HA
BB3JICHCTBUETO HA Pa3pyNIMTEIHUTE NPOIECH BBHPXY HEd Ce aJanTupar 3a
OorpaHM4aBaHe Ha cHeUU(UYHUTE TMPOIECH Ha JAPYyro IUIAHETHO TAJIO 32
OCHUTYpsIBaHE Ha YCTOMYMBOCT Ha CHUCTEMHUTE 3a MOJIbpPKAHE Ha YOBEIIKO
OPUCHCTBUE HA HEroBaTa MOBBPXHOCT, CHOOPA3HO HETOBUTE MOTCHIIMATHH

KPUTUYHU HHPPACTPYKTYPH.

B TO3u KOHTEKCT MpeocTaBeHaTa OT aBTOpA AUCEPTAIUA 3a MPUCHKIAHE
Ha oOpa3oBareiiHa W HaydHa CTEMNEH ,,JJOKTOP® 3acsira U3KIIOYUTEIHO aKTyaJieH
HAay4YeH TMpoO0JeM, apryMeHTHpan] HEoOXOJMMOCTTa OT U3CJeJBaHE Ha
TEOPETUYHUTE M HOPMATHBHUTE OCHOBU HAa KPUTHUYHATA MHPPACTPYKTypa U Ha
ChIIIECTBYBaIllaTa METOJOJOTHUSI 3a HM3yuyaBaHE Ha crnenuduuHaTa KpUTHYHA

MH(PaACTPYKTypa U Ha PE3yITaTUTE OT HETHATA MPUIIOKUMOCT.

Eto 3amo nedpunupanust B pa3paboTkara HaydeH MpoOJeM € 0COOEHO
3HaYUM KbM HACTOSIIHS MOMEHT, ITPEIBH]I MIpeIaraHeTo Ha HaydHO 0O0OCHOBaH
MoJiel1, 0a3upaH Ha M3KYCTBEHUS MHTEJICKT 3a Pa3lO3HABAHE M OTPaHUYABAHE HA

BB3JCHCTBUETO Ha CHEMU(UUHA CBJIAUMINHM TPOLECH BBPXY KpPUTHYHATA

uH(ppacTpyKTypa.



OT Ta3u rienHa TOYKA CYMTAM, Y€ TeMara Ha JUCEPTAUUOHHUS TPY.
OCBETJISIBa HEU3CIIEABAHU B JOCTAThUHA CTENEH MPOOJEMU CBBP3aHHU C IOCOUEHUTE
CelM()UYHN CBJIAUUIIHHU TPOLECH U TIXHOTO BB3IACHCTBHE BHPXY KpUTUYHATA
uHpacTpykTypa Ha JIlyHaTa, Taka U C OLIEHKAaTa Ha METOAOJIOTHTA 32 U3CJICIBAHE
Y OrpaHHWYaBaHE HA TAXHOTO BB3/AECHCTBUE BHPXY KPUTUUHATA HH(PACTPYKTYpa.

Ha Ta3u ocHOBa MOKe J1a ce HalpaBu U3BOJA, Y€ TEMATa Ha JUCEPTALMUATA €
aKTyajiHa, 3HaYMMa M HEOO0XOAMMAa B YCJOBHSTA HA IMHAMUYHO MPOMEHsIATA Ce
cpena 3a CUT'YpHOCT, MPEJBUJ HHCKaTa CTENEH Ha pa3padOTEHOCT Ha MpobieMa u
HEJOCTATPYHUTE KOMIUIEKCHM HAyYHOMETOAMYECKM M HAyYHOIPAKTUYECKU
U3CIIEABAHUS U aHAJIM3H 110 TEMATa.

2. O0ma xapaKkTepucTHKA U CTPYKTYpPa HA TMCEPTALMOHHUS TPYI

Hanpasenuar HayueH npernen Ha 1ucepTaiioHHus Tpya Ha Bacun Cunsues
Vop1aHOB ¥ IIPHIIOKEHUATA KbM HETO M3BEXKIA CICIHUTE H3BOIH:

1. MarepuarbT BbpXy KOMTO CE€ TpaiiT HAYyYHO-IPWIOKHUTE IPUHOCH HA
JUCEPTAallMOHHUSA TpPyAd € O(OpPMEH KaTo 3aBbPIICHO CaMOCTOSATEIHO HAY4YHO
U3CcJIe/IBaHEe B KOHKpETHaTa 00JIacT OT MO3HAHUETO, a UMeHHO B Hayuna obinact 9.
CurypHoct u otTOpaHa, mnpodecroHanHo HampasieHue 9.1. Haumonanna
curypaoct, Hayuna cnemnuannoct: ,,OpraHu3zainus U yrnpasiieHHe U3BbH cepara
Ha MaTepUATHOTO MPOU3BOJICTBO  (HAIIMOHAJIHA CUTYPHOCT).

2. CbabpiKaHUETO CHOTBETCTBA HAa TeMaTa Ha HU3CJICABAHETO U aBTOPHT
OpaBWJIHO € Moa0pajd MeToJMKaTa Ha W3CleJBaHe IpU pa3pabOTBAaHETO Ha
JUCcepTalMsITa CH, ONUPANKKU ce TJIABHO Ha!

/ meopemuyHy  Memoou: CUCTEMEH, JIOTUYECKH, aHAJIUTHUYEH,
UHTEPIUCLUUITMHAPEH TOJXO0/IU, TEOPHUsl Ha PUCKA, TEOPUS HAa BEPOATHOCTUTE,
CTaTUCTUYECKHM METOAHM, HHCTPYMEHTAPUYMBT 3a MAaTEMaTU4YECKH aHaJH3,
CHUCTEMEH aHajii3 U CHUHTE3, CpaBHEHUE, KOHKpEeTH3alus, 0000IIeHNEe, UHTYKIIUS

Y NeNyKUHUsl, aHAJIOT U,



/ eMuupuyHy  Memoou. HaOJIOACHUE, H3MEpBaHe, EKCIEPUMEHT,
nporHosupane, oOpabOTBaHe Ha JaHHM 4Ype3 IMOJIMHOMHTE Ha YeOuIlieB u
MIOJIMHOMHO ~ alpOKCUMUpaHe 4pe3 YeOuIleB, alropuTMUTE 3a HU3KYCTBEH
WHTEJICKT Ype3 OMHapHA 1 MHOTOKJIACOBA KITACH(UKAIIHS U APYTH.

3. C npaBuwiHO (hopmynupaHa U3ClIeJOBATEIICKA T€3a, C SICHU U MPaBUIHU
OTIpeJIeICHH O0EKT U MPEAMET Ha TMCEPTAIMOHHUS TPy, ¢ JoOpe MOCTaBeHa Iel
U HabOemns3aHu HAyYHOM3CIIEIOBATENCKU 3a/1a4M, KAKTO U C TAXHOTO IMOCJIEIBAIIO0
MIOCTUTaHE B PAMKUTE HA U3CIIEIBAHETO MOXKE Ja CE€ MPUEME, Y€ aBTOPBHT € yCIIsI
Jla U30BJIHU TOCTABEHUTE 3a/Jadyd M Ja MOCTUTHE M3JUTrHaTa LEeJd a UMEHHO:
U3CJIEIBAaHE M YCTAaHOBSIBAHE HAa YCTOWYMB TMOAXOJ 3a OrPAHMYaBaHE Ha
BB3JICUCTBUETO HAa CHEHU(PUYHM MPOIECH HAa KPUTUYHATA WHOpACTPyKTypa H
Ch3JaBaHE HAa MOJIE] HA WHBEHTAPHU CBJIAYMILHU KapTh Ha JlyHaTa, KOWTO 1aa

6’[),[[6 JICCHO IIPHUJIOKKUM MU Ha APYI'U IJIAaHCTH.

4. JlucepTallMOHHUST TPYJl € 00CTOMHO pa3pabOTeH, B JOCTaThUEH 00E€M OT
157 crpaHMIM OCHOBEH TEKCT, 3a TaKbB BHUJ u3cienBaHe. [[ucepranmsra e
pa3paboTeHa OT yBOJ, W3JIO)KEHHWE B TPHU IJIaBH, OOLIM W3BOJAU M MPEHOPHKH,
3aKJII0YEHUE, U3IT0JI3BaHA JIUTEpATypa ChAbpKa 00110 71 u3TOYHMKa, OT KOUTO: 1-

npwioxenus, 61 ¢urypu, 21 Tabnuim.

Bcesika rmaBa € 000c00€H eTam OT pelraBaHusi mpooiieM, Bpb3KaTa MEXIY
IJIABUTE € OCUTYpEeHa OT CTHJIa Ha H3JI0KCHHETO W IMO3BOJIsABA Jla ce Jobue
IFJIOCTHA TIPEeICTaBa 3a HAy4YHOTO W3cienBaHe. [JaBuTe OTroBapsAT Ha
ChABPKAHMETO Ha pasriekaaHara mpoOieMaTHKa, OuYepTaBaT OCHOBHUTE
poOJIEMU CTOSIIN 3a PElIaBaHEe B JIUCEPTAIMATAa U 3aBBPIIBAT C apryMEHTHPAHU
W3BOJIM TTOJKPETISIIIM paboTHATA XUIIOTE3A.

B yBoma, Hapenx ¢ MOTHBHUTE 3a HAIMMCBAHETO HA JUCEPTAIMOHHHS TPYI ca

dbopmynupanu 1enra, oOeKTa, MpeaMeTa U HAy4YHOM3CIIEJOBATEIICKUTE 3aa4l Ha



pa3paboTkaTa. ABTOPBT CH € MOCTaBWI 3 TPYNU HAYYHOHU3CIIEIOBATEIICKH 3a/1a4H,
pEIIaBaHeTO Ha KOWTO TO3BOJIST IMBIHOTO M3SCHSABAaHE HAa Pa3TICKIaHUTE HAYIHH
po0OJIeMH.

B yBoga ca 000CHOBaHM M HSKOW OIPAaHUYMUTETIHHU YCIOBUS, KOUTO CIIy’KaT 3a
M0 TPENHU3HO W3MBIHEHUE Ha TOCTABEHUTE IEIM W 3aJa4d Ipea HaydHOTO
U3CJIe/IBaHe.

B riaBa mppBa pemaBaHeTO Ha IbpBaTa HAayYHOM3CIIENOBATENCKA 3aqada e
IOCTUTHATO MOCPEACTBOM TEOPETHYEH 0030p Ha KpUTHUYHATa HH(pacTpyKTypa
Ha 0a3a TpymoBeTe W MyOMUKAalMUTE HA BOJCIIA CIEHUATNCTA U IJIAHOBE U
OporpaMyd Ha BOJCIIM KOCMHYECKM areHuuud B Ta3u obmnact. M3cinenBanu ca
CBIIHOCTTA, TOHATUHHUAT amapaT, BHUJOBETe KpPUTUYHA HHPPACTPYKTYDA,
HOpMaTMBHA paMKara — HanMOHaIHAa U espomelicka. [Ipocnenenm ca
pasrpaHUYUMHUTE MPUHIUITHA XapaKTePUCTUKM Ha KpUTHUYHATa HHEOpACTPyKTypa
Ha 3eMsTa U J1a MPEeAI0KUM HEWH aHaJIoT Ha JPYro KOCMHYECKO TSUIO OT IJIaHETEeH
THII, KOSITO MOKe /1a ObJie 3acerHara OT MpOLIECH ¢ aHAJIOTUYEH XapakKTep.

B rnaBa BTOpa pemraBaHeTO Ha BTOpaTa HayYHOM3CIIEAOBATEICKA 3ajjada ce
MOCTUTA TIOCPEICTBOM H3CIEABAHETO HAa METOOJOTHSTA 3a OTrpaHWYaBaHE Ha
CBJIIAYUIIIHUTE MPOLECH Ha JyHHAaTa HOBBPXHOCT M BB3MOXKHUTE CO(TyepHU
pemieHus. 3a Ta3M 1e7 € HalmpaBeH 0030p Ha MpHJIaraHuTe METOAMKH 32 BU3YaJHO
pa3no3HaBaHe Ha CBJauulla MO JIyHHAaTa MOBBPXHOCT, KAKTO M 4pe3 MOJUHOMHU
Ha YeOurieB 3a anpokcUMalus Ha KpaTepHU BUCOUYUHHU MPOQPUIH.

B Tpera riaBa e mocTurHaTa KpaiHaTa €Nl Ha JAMCEPTAIMOHHUS TPYyHd. 3a
pelllaBaHeTo Ha TpeTaTa HayYHOM3CJIEAOBaTeICKa 3a/Jaya, U3CJelIBaHUITA B Hes
YCIEITHO Ca HACOYCHH KbM BB3MOKHOCTUTE 33 YCHBBPIICHCTBAHE Ha
METOJIOJIOTHATA 32 U3CJIEe/IBaHe Ha CBJIAYMIIHUATE MPOIIECH HA JTyHHATA MOBBPXHOCT
U OrpaHUYaBaHE HA TEXHUTE BBH3JCHCTBUS BbPXY KpUTHYHATA UHPPACTPYKTYpa Ha

.HYHaTa 4Upe3 MPUITOKMMOCTTA Ha aJITOPUTMUTE HA U3KYCTBCHUS MHTCJICKT.



4. HayYHM ¥ HAYYHO-NIPWJIOKHUTE IPUHOCH B THUCEPTALMOHHUS TPY/

B mucepramuonuus Tpys Ha Bacma Cusnsue Hopaanos ca mocturnatu
KOHKPDETHH HAy4YHH M HAYYHO-TIPWJIOKHU PpE3yJTaTH, KaTo 3aKOHOMEpPEH
3aBbpIIBAILl €Tall B pa3pabOTBAHETO Ha AucepTanuara. Ts HU mpeasara cleaHuTe 3
HAy4YHU U 3 HAyYHO MPHUJIOKHU IPUHOCH:

HayuHnu pe3yJararu

1. Jlopa3BuTu ca TEOPETUUYHUTE MOJIOKEHUS, CBbP3aHU C KOHIIENTyajlHaTa
paMKa U METOJOJIOTHUSI 3a MPOy4YBaHE Ha CHEHU(DUYHU MPOLECH HA JIYHHOTO
IPOCTPAHCTBO U PUCKOBETE 3a KpUTUYHATA MHGpacTpykTypa Ha JlyHara.

2. OboraTeHa e METOOJIOTHITa, Oa3upaHa Ha MoJuHOMHUTE Ha YeOuies 3a
M3y4yaBaHe Ha CHEU(DPUYHUTE CBIAUYUIIHYU MPOLECH U OrpaHUYaBaHE HA TSAXHOTO
BB3/ICHCTBHUE HA KpUTHYHATa HHPpaAcTpyKTypa Ha JlyHara.

3. 'eHepupaHo € HOBO 3HAHHWE 4YpPE3 Ch3IABAHE HAa HOBA METOAOJIOTHS,
0asupaHa Ha W3KYCTBEHHUS HHTEJICKT 3a H3y4YaBaHE U aHAJIU3UpaHEe W Ha
crenuUYHUTE CBJIAUUIIHU TMPOIIECH HA JIyHHATa MOBBPXHOCT, KaTO € OTKPHUT

TPEeTH Kiac ,,JepopMupaHu’ BACOUMHHU MPOPUIH HA CBIAYUIIHU MPOIIECH .

Hay4yHo-npu/i0:KHM:
1. IlpennoxxeH e Mojel, 6a3upaH Ha aArOpyuThMa Ha MPUHIIUIA HA IbpBETa

3a B3eMaHe Ha pemieHue (,,CiydaiiHa ropa‘) 3a pasno3HaBaHe W OrpaHUYaBaHE
Ha CBJIAYMILIHU TMPOILIECH HAa JIyHHATa MOBBPXHOCT, C JIOKa3aHa YCTOMYMBOCT Ha
,,HAN3yCTSIBaHE ",

2.Pa3paboTen e mozen Ha OCHOBaTa Ha aJropuThMa 3a MHOTOCIOWHU
nepuentpoH mpexu (MIIM) 3a pa3mmpeHo u3y4yaBaHe Ha CBIAUUIIHU MPOLIECU
Ha JlyHata ¢ JoKa3aHU BUCOKM CTOMHOCTM Ha oOOy4aBaHM M TECTOBH JaHHH,
HO HSKOM OT TSX JIONMYCKAIllM XapakTep Ha ,,Hau3yCTsBaHE".

3. Cw3maneHn e mojen, 6azupan Ha anroputmu 3a M3kycrBenun HeBponHuU



Mpexu - JIsnboko oOydenme (Deep Learning), cbc 3ammuThMa yCIIeBaeMOCT
IpU pa3KpUBaHE Ha CBIAYMIIHM MPOIECH HA JyHHATa MOBBPXHOCT, C JOKa3aHa
TOYHOCT M ONTHMAIHOCT 3a yCTAaHOBSIBAHE Ha Kjlaca Ha IIOJaJeHH JaHHH,
HEW3IMOJI3BaHK OT MPEIXOJHHWTE JiBa MOJeda W Ha OCHOBaTa Ha KOWTO €
M3paboTeHa MHBEHTApPHA KapTa Ha CBJIaYMIIa B IYHHUTE KPaTEpPH.

AHaIM3BT Ha MOJYYCHHTE PE3Yy/ITaTH MU JaBa OCHOBaHHME Ja IpHUeMa 3a
JOCTaThUHHM MU KATO JINYHO JIEJI0 HA aBTOpA TaKa MOJYYEHUTE HAYYHH M HAYIHO-
NPUJIOKHH PE3YJITaTH U MPUHOCH B JTUCEPTALIMOHHMS TPYI M T'M OMPEACIAM KaTo
NPUHOCHA YacCT Ha AUCEPTAIMOHHUS TPy B HayuHaTa 001acT. CuMtaM, ue ChIIUTE
ca HOCHTENIH 3a e(PEKTUBHOCT M HMMaT IMOTCHIHAN Ja OBJAT OTHECEHH KbM
oborarsBaHe Ha CBIIECTBYBAIUTE 3HAHHMS 3a BHEIPSIBAHETO HAa WHOBATHBHU
MOAXOAM 3a YIpaBlICHHE HA CHENU(DUYHM TEOJOKKH IPOIECH Ha JIyHHATa
MOBBPXHOCT, Ype3 Ch3JajicHaTa HaydyHa W HAYYHO-TIPUIIOKHA METOJOJIOTHS 3a

TAXHOTO 3acCHYaHe, KapTorpadupaHe 1 HHBEHTapU3UpaHe.

5. Ounenka Ha NyOJUKAIUUTE MO TUCEPTANUATA U ABTOPCTBOTO

[Io TemaTnkata Ha AUCEPTAUMOHHUA TPYH, JOKTOpPAHTKaTa € MpeIcTaBuia
net nyonukauuu, 1 camocTtosiTeniHa U 4 B ChaBTOPCTBO, OT KOUTO €/IHA C HAYYHUS
cu pbkoBoauTeNl. ChIIUTE OTpa3sIBaT OCHOBHH MOMEHTH OT IUCEPTALIMOHHUS TPYI
Y IIPSKO KOPECTIOHJIUPAT ¢ TE€MAaTa Ha IUCEPTALUATA.

6. JIuTeparypHa 0CBeIOMEHOCT M KOMIIETEHTHOCT HA JIOKTOPAHTA

W3TouHunuTe, M3MON3BaHU TMPU W3IUTaHE HA XWMIOTE3HW, ca ¢ Oe3crmopHa
Hay4YHa CTOMHOCT M HE TMOpaXJaT ChbMHEHHUS IO OTHOIIEHUE Ha (DOpMyIHpaHUTE
M3BOAM U 3akitoueHus. ChIIUTE ca HW3MOJI3BAHM TBOPUYECKU 32 HYXKJIHUTE Ha
W3CJIEIBAHETO, KATO Ca LUTUPAHU B CHIBPKAHUETO HA IUCEPTALMOHHHS TPYI.

HpaBI/I IMOJIOKUTCIHO BICYATICHUC, Y€ B IMPOBCACHOTO HU3CIACABAHC AOKTOPAHTBT



U3I0JI3Ba OCHOBHO YYXKIM H3TOYHUIM, KaTo Hag 60 % oT Tax ca myOJIuMKyBaHU
npe3 MOCIeIHUTE 5 TOINHH.

He My e u3BeCTHO pe3ynTaTd OT U3CICABAHETO B ITUCEPTALMOHHMS TPYH A
ca IUTUPAHH OT JIPYTH aBTOPH.

7. KpuTuuHuU 0eJIeKKH

Hapen c¢ monoxutenHoTo B aucepranuoHHus TpyA Ha Bacua CuiiBueB
MopaanoB nMa JIOMyCHATH U M3BECTHH CIAOOCTH, OT YHCTO TEXHUUYECKH, CMUCIIOB
U TpamMaTHYEeCKH XapakTep, KOUTO HE C€ OTpa3siBaT CBhIIECTBEHO BBPXY
3HaYMMOCTTa Ha MPUHOCUTE B AUCEPTAIIMOHHUS TPY/I.

He3aBucuMo OoT JuyHUTE CHOOpa)KEHUsI Ha aBTOpa, M3pa3siBaM JIMYHATA CH
yOeneHOCT OT BBH3MOKHOCTTa OT OKpYMHSIBaHE HAa H3BOAWTE B TIJaBUTE Ha
JTUCEPTAIMOHHOTO M3CJIEABAHE, YPE3 M0 MPEIU3HOTO UM POpMYITUpPaHE.

[Tocouenutre KpUTHUHU OEIEKKHM HE CE€ OTpa3siBaT CBHUIECTBEHO BBPXY
3HaYMMOCTTa Ha MIPUHOCUTE B JUCEPTAIMOHHUSA TPY. Te ca mo-cKopo B MOCOKa Ha
rpaJvBHa W TIO3UTUBHA KPUTHKA, C YHUETO ChoOpassiBaHE [ucepTalusaTa Ou
npuao0Oua oIIe Mo KaTeropuyeH XapakTep Ha HaydHa pa3paboTka.

[Ipemopbkata MU KbM aBTOpa € Ja MyOJIMKyBa HAYYHHUTE CH W3CICABAHMUS,
pe3yNiTaTu U MpesiokeHus noj Gopmarta Ha MOHOrpadudeH TPy, KOUTO Ou Oui
U3KITFOUMTENTHO TI0JIe3€H B HAY4YEeH U MPAKTUKO-TIPUIIOKEH aCIIeKT.

8. Ouenka 3a aBTopedepara

ABTopedepaTbT € pa3padOTEeH CBIVIACHO HM3MCKBAHUATA WU JaBa IThJIHA
npeacTaBa 3a HaydHaTa CTOWHOCT W TpaKTHYecKaTa TMPUIIOKUMOCT Ha
MOCTUTHATUTE MTPUHOCH.

9.JIuunu BneyaTjieHus 32 TOKTOPAHTA

JlnaHWTEe MM BIEYaTIIEHWs OT aBTOpa Ha AUcepTanusaTa ca GopMHUpaHH OT
NPEeIOCTaBeHUAT 3a CTAHOBUIIIE JUcepTalMoHeH Tpya. Ha tasu 6a3a yoexxaeHueTo

MM 34 HEA € CBBbP3aHO C MMIPUTCIKABAHCTO HA U3KIIIOUUTEIIHA BUCOKA HpO(i)CCI/IOHaHHa



eKCIiepTr3a U aMOuIus Jja U3Cie/IBa aKTyallHH U CEPHUO3HH CHOUTHS U MpoOIeMH
OTHOCUMHM KbM CBBPEMEHHHMTE €(EKTUBHM MOAXOAM 3@ YIpaBJICHUE Ha
cenu(UUHN TPOLECH 3a OTpaHMYaBaHE Ha BB3JICHCTBUATA BBHPXY KpPUTHUYHATA
uHPPaACTPYKTYypA.

10. 3ak/rouenue

I'opensnokeHOTO MU JaBa OCHOBAHME [Ja 3asBs, Y€ OUCEpTauuara 3a
npuckxaase Ha OHC ,moKTOp®™ € HambIHO 3aBBPIIEHO HAYYHO H3CIEIBAaHE C
HAYYHO-TIPUJIOXKEH XapaKTep MO MOCOUEHUsl HayueH npobiieM. [IpencrtaBeHUsST KbM
HEro aBToOpedepar OTroBaps Ha M3HUCKBaHUATA. Pa3paboTkaTa € MHOBATHBHO U €
JUYHO JIeJI0O Ha aBTOpa C HAyYHO-NIPWIOXKHU IIPUHOCH, CBOTBETCTBAIM HA
Kpurepunte 3a npuckxkaane Ha OHC ,,mokrop®, cprimacHo 3akoHa 3a pa3BUTHETO
Ha akaJeMu4Hus cbcTaB B PemyOmmka bwiarapus u IlpaBuiHuKa 3a HEroBOTO
IIpUJIarase.

11. Ouenka Ha qUCEPTALMOHHUS TPYA
B kawectBoTO cum Ha wuneH Ha HayyHOoTO XypH, JaBaM CBOsTa

»lloT0KMTEIHA® OICHKA Ha NPEACTaBEHATa MU 3a PELEH3US JucepTranus 3a
npuckxkaane Ha OHC ,aokTop* Ha Tema: ,,M3cienBaHe Ha crnenmupuIHH
npouecd 3a OrpaHMYaBaHe Ha Bb3ACHCTBUATA BbPXY KPUTHYHATA
uHppacTpykrypa®, no Hayuna obnact 9. Curyproct u otbpana, [Ipodecronamto
Hanpagnenue 9.1. Hanmonanuna curypnoct, Hayuna cnenuansoct: ,,Opranu3anus
U yIOpaBJI€HHE HM3BBbH cepara Ha MATEPUATHOTO MPOM3BOJCTBO® (HAIMOHAJIHA
cUTypHOCT), paspaboTeHa or Bacmn Cuasnes HMopaamoB u mpemiaraM Ha
yBakaeMuTe wieHoBe Ha HayuHoTo Kypu na riacysat 3a npucb:xkaane Ha OHC

»10KTOP* Ha Bacua CuiiBueB ﬁOleaHOB.

28.07.2022 . YneH Ha HAYYHOTO KYpH:
rp. Ulymen [Ipod. n-p umx. Xpucto XpucToB
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1. Relevance and significance of the developed scientific problem

The dissertation submitted by the author for review is devoted to a scientific
problem investigating existing approaches to improve the methodology for determining
specific processes for limiting the impacts of critical infrastructure, considered as an

essential part of the national security system and understood in the widest possible sense.

| support the author's thesis that in the modern security environment, the critical
infrastructure of the Earth is defined by the legislative framework of a country or
community, and the approaches to limit the impact of destructive processes on it are
adapted to limit the specific processes of another planetary body for ensuring the
resilience of human presence systems on its surface, consistent with its potential critical

infrastructures.

In this context, the dissertation submitted by the author for the award of the
educational and scientific degree "PhD" concerns an extremely topical scientific
problem, arguing the need to study the theoretical and normative foundations of
critical infrastructure and the existing methodology for studying the specific

critical infrastructure and its results applicability.

Therefore, the scientific problem defined in the paper is particularly
relevant at this time, given the proposal of a scientifically based model based on
artificial intelligence to recognize and limit the impact of specific landslide

processes on critical infrastructure.

From this point of view, | believe that the topic of the dissertation
illuminates insufficiently researched problems related to the specified specific
landslide processes and their impact on the critical infrastructure of the Moon, as
well as the evaluation of the methodology for research and limitation of their

impact on the critical infrastructure.
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On this basis, it can be concluded that the topic of the dissertation is
relevant, significant and necessary in the conditions of the dynamically changing
security environment, given the low degree of development of the problem and
insufficient complex scientific-methodological and scientific-practical research

and analyzes on the topic.
2. General characteristics and structure of the dissertation work

The scientific review of the dissertation work of Vasil Silviev Yordanov

and its appendices leads to the following conclusions:

1. The material on which the scientific-applied contributions of the
dissertation work are built is shaped as a completed independent scientific study
in the specific field of knowledge, namely in Scientific Area 9. Security and
Defense, professional direction 9.1. National security, Scientific specialty:
"Organization and management outside the sphere of material production”

(national security).

2. The content corresponds to the topic of the research and the author
correctly selected the research methodology when developing his dissertation,

relying mainly on:

v/ theoretical methods: systematic, logical, analytical, interdisciplinary
approaches, risk theory, probability theory, statistical methods, the toolkit for
mathematical analysis, system analysis and synthesis, comparison,
concretization, generalization, induction and deduction, analogy;

v/ emperical methods:  observation, measurement, experiment,
prediction, data processing through Chebyshev polynomials and polynomial
approximation through Chebyshev, artificial intelligence algorithms through

binary and multi-class classification and others.
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3. With a properly formulated research thesis, with a clear and correct
defined object and subject of the dissertation work, with a well-set goal and
identified scientific research tasks, as well as with their subsequent achievement
within the framework of the research, it can be assumed that the author has
succeeded in fulfilling the set tasks and achieve a lofty goal namely: research and
establish a sustainable approach to limit the impact of specific critical
infrastructure processes and create a model of inventory landslide maps on the

Moon that can be easily applied to other planets.

4. The dissertation is thoroughly developed, in a sufficient volume of 157
pages of main text, for this kind of research. The dissertation is developed from an
introduction, an exposition in three chapters, general conclusions and
recommendations, a conclusion, used literature contains a total of 71 sources, of

which: 1- appendices, 61 figures, 21 tables.

Each chapter is a separate stage of the solved problem, the connection
between the chapters is provided by the style of presentation and allows to get an
overall idea of the scientific research. The chapters correspond to the content of
the issues under consideration, outline the main problems to be solved in the
dissertation and end with reasoned conclusions supporting the working

hypothesis.

In the introduction, along with the reasons for writing the dissertation, the
purpose, object, subject and research tasks of the development are formulated.
The author has set himself 3 groups of scientific research tasks, the solution of
which allows the complete clarification of the scientific problems under
consideration.B yBoja ca 000CHOBaHM U HSIKOM OIPAHUYUTEIHHU YCIOBHS, KOUTO
CIIy’KaT 3a 11O INPCHHU3HO H3IBIHCHHUC Ha IIOCTABCHUTC HCJIM W 3aJladu IIPC

HAaYYHOTO HU3CJICABAHC.
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In chapter one, the solution to the first research task is achieved by means
of a theoretical overview of the critical infrastructure based on the works and
publications of leading specialists and plans and programs of leading space
agencies in this field. The essence, the conceptual apparatus, the types of critical
infrastructure, the normative framework - national and European - have been
studied. The distinguishable principle characteristics of the Earth's critical
infrastructure are traced and to suggest its analogue on another planetary-type

cosmic body that may be affected by processes of an analogous nature.

In chapter two, the solution of the second research task is achieved through
the study of the methodology for limiting landslide processes on the lunar surface
and the possible software solutions. For this purpose, an overview was made of
the applied methods for visual recognition of landslides on the lunar surface, as

well as by Chebyshev polynomials for the approximation of crater height profiles.

In the third chapter, the final goal of the dissertation is achieved. To solve
the third research task, the research in it successfully focused on the possibilities
of improving the methodology for studying landslide processes on the lunar
surface and limiting their impacts on the critical infrastructure of the Moon

through the applicability of artificial intelligence algorithms.

3. Scientific and scientific-applied contributions in the dissertation

work

In the dissertation work of Vasil Silviev Yordanov, concrete scientific and
scientific-applied results were achieved, as a legitimate final stage in the
development of the dissertation. It offers us the following 3 scientific and 3

scientific applied contributions:

14



Scientific results:
1. The theoretical positions related to the conceptual framework and

methodology for the study of specific processes of the lunar space and the risks

for the critical infrastructure of the Moon are further developed.

2. The methodology based on Chebyshev polynomials for studying the
specific landslide processes and limiting their impact on the critical infrastructure

of the Moon has been enriched.

3. New knowledge was generated by creating a new methodology based on
artificial intelligence to study and analyze specific landslide processes on the lunar
surface, and a third class of "deformed™ height profiles of landslide processes was

discovered.

Scientific and applied:
1. A model based on the principle of decision trees ("Random Forest")

algorithm is proposed for the recognition and limitation of landslide processes on

the lunar surface, with proven resistance to "overfitting".

2. A model based on the Multilayer Perceptron Networks (MPN) algorithm
was developed for the extended study of landslide processes on the Moon with
proven high values of training and test data, but some of them admitting the

character of "overfit".

3. A model based on algorithms for Artificial Neural Networks - Deep
Learning (Deep Learning) was created, with a defensible success rate in revealing
landslide processes on the lunar surface, with proven accuracy and optimality for
establishing the class of submitted data, unused by the previous two the model and

on the basis of which an inventory map of landslides in lunar craters was made.
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The analysis of the obtained results gives me the reason to accept as
sufficient and as the personal work of the author the thus obtained scientific and
scientific-applied results and contributions in the dissertation work and | define
them as a contribution part of the dissertation work in the scientific field. | believe
that they are carriers of efficiency and have the potential to be applied to the
enrichment of existing knowledge for the implementation of innovative
approaches to the management of specific geological processes on the lunar
surface, through the created scientific and scientific-applied methodology for their

detection, mapping and inventory.

4. Evaluation of dissertation publications and authorship

On the topic of the dissertation, the doctoral student presented five
publications, 1 independent and 4 co-authored, one of which was with his
supervisor. They reflect the main points of the dissertation work and directly

correspond to the topic of the dissertation.

5. Literary awareness and competence of the doctoral student

The sources used in raising hypotheses are of indisputable scientific value
and do not give rise to doubts regarding the formulated conclusions and
conclusions. The same were used creatively for the needs of the research, being
quoted in the content of the dissertation work. It makes a positive impression that
in the conducted research the doctoral student mainly uses foreign sources, with

over 60% of them published in the last 5 years.

| am not aware of any research results cited in the dissertation by other

authors.

6. Comments

Along with the positive in the dissertation work of Vasil Silviev Yordanov,
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there are admitted and known weaknesses, of a purely technical, semantic and
grammatical nature, which do not significantly affect the significance of the

contributions in the dissertation work.

Regardless of the personal considerations of the author, | express my
personal conviction of the possibility of summarizing the conclusions in the

chapters of the dissertation study, through their precise formulation.

The mentioned critical remarks do not significantly affect the significance
of the contributions in the dissertation work. They are rather in the direction of
constructive and positive criticism, with the consideration of which the
dissertation would acquire an even more categorical character of scientific

development.

My recommendation to the author is to publish his scientific research,
results and proposals in the form of a monographic work, which would be

extremely useful in a scientific and practical-applied aspect.

7. Evaluation of the extended abstract
The abstract is developed according to the requirements and gives a
complete idea of the scientific value and practical applicability of the

contributions achieved.

8. Personal impressions of the PhD student

My personal impressions of the author of the dissertation are formed by the
dissertation submitted for opinion. On this basis, my belief in him is related to the
possession of an exceptionally high professional expertise and an ambition to
investigate current and serious events and issues related to modern effective

approaches to manage specific processes to limit impacts on critical infrastructure.
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9. Conclusion

The above gives me reason to state that the dissertation for the award of the
ONS "PhD" is a fully completed scientific study of a scientific-applied nature on
the specified scientific problem. The abstract submitted to it meets the
requirements. The development is innovative and is the personal work of the
author with scientific and applied contributions, corresponding to the criteria for
awarding the ONS "PhD", according to the Law on the Development of the

Academic Staff in the Republic of Bulgaria and the Rules for its Implementation.

10. Evaluation of the dissertation work

In my capacity as a member of the Scientific Jury, | give my "Positive"
rating to my dissertation submitted for review for the award of the ONS "PhD" on
the topic: "Investigation of specific processes for limiting impacts on critical
infrastructure”, in Scientific Area 9. Security and Defense, Professional Direction
9.1. National security, Scientific specialty: "Organization and management outside
the sphere of material production™ (national security), developed by Vasil Silviev
Yordanov, and | propose to the respected members of the Scientific Jury to vote for

awarding Vasil Silviev Yordanov a educational and scientific degree "PhD".

28.07.2022 Member of the scientific jury:
Shumen Prof. Dr. Eng. Hristo Hristov
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