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Aefinocr n o6lacr"raHa AvIrr4T€urHrrre rexHoJroruu'o npegocraBeH or Hnronafi

Xpucron frop4aHon 3a lolyrlaBaHe na o6pa^:oBareJrHa kr HayqHacrerreH

,,4oKTop" n o6nacr Ha Br4crxero o6pasoBaHr{e 5. ,,TexnzqecKn HayKLro',

npoQecuoH€rJrHo HarrpaBneHrae 5. 13.,,O6qo rrHlKeHepcrBo'., AoKTopcKa
rtporpaMa,,Irlnxenepua JIorucrLTKa' o

l. AnryaJrHocr Ha E3cJreABaHrrfl npo6.rrervr:

CrepenrenHr.rrr cB.{T xapaKTepu3uparq ce c BucoKa AuHaMrEra, rno6uurgr{
B3aUMOBpb3KLI I{ TeXHOJIO|LIqHa eBonrorll|lfl r43zcKBa r4HOBar]rBHtr pelllenvrs. 3a
yrlpaBJreHLre Ha rorncrl{qHlrre rrpoqecr4. AHarusa Ha norrlcruqHure .uefinocrz
n ruo6aneH LI JroKaiIeH acIreKT e Heo6xoAr{Mo ycnoBrre 3a [oBllruaBaHe Ha
TtxHara eQerrznnocr B o6nacrra Ha Al{rur€urHure rexHoJrorrln, KoI{To LrrpaflT
BCe IIO-KJIIOqOBa pont B p€BBLrTr{ero Ha cbBpeMeH],iratrq nOfr4CTHKa.

Btnex4aHero Ha AvrrvrraJil43a\krflTa rrprd ynpaBJreHr4ero Ha Jrorrlcrr,rqHrrre
cvcreMu BoALI Ao rIoBHIuaBaHe Ha e$errzurocrra 14 orrrr,rMr{3rirpaHe Ha
p€BxoALITe, KOeTO e B OCHOBUTAIJa yclexa opraHrl3arlvflTa.

2. o6rya xapaKTeprlcrnrca Ha ArlcepraruroHHnq rpyAr Hayrrno rrprrJrornHara
AefiHocr Ha KaHArr1arz

flpe4craneHlrre :aayqHv rpyAoBe BKrrorrBar: .

,{zcepraqlroHeH rpya Ha

Jrorlrcrr{r{Hara AefiHocr B o6lacr"ra
cbAbpx(a I 5 4 vamuHorrlrcHr.r crpaHlrrltr
n 37 6pot $"ryp";

AeropeQepar Ha Ar{ceprarlvoHntrfl rpyA - 60 crpaHurln;

TeMa ,,VctntputeucrBaHe Ha

Ha .{LIILTTaIIHLITe rexHororyInoo

.qerafilno oHarneAes c 14 ra1luuu

fly6nuxaquu lcarvrocrosrerHra/ -2 6pox o6rqo 24 crp.



- Ily6nr4Karrkrvr /cranropcrso/ - 2 6pox o6rqo 12 crp.

Crmacno [peAcraBeHI4Te crrpaBKLI, KaHALIAarbr orroBapt Ha

MI{HI4M€urHr{Te HarlzoHulJrHu u3LrcKBa:rr:rrs.3a rIpLIAo'usaHe na OHC ,,4oKTop" or

flpannnur4Ka 3a uplrnafaHe Ha 3aKona 3a pa3BLITue Ha aKaAeMrMHI4{ cbcraB B

Peuy6lrExa Eurapux n o6lacr Ha Blrcurero o6pasoBaHl,Ie 5. TexnnqecKu HayKLI,

5. 13.,,O6uIo pIHXeHepcrBo".

3. CranoBIlIUe oTHocHo Ha.l111q11e IIJII{ Jrrl[ca Ha rIJIarrIaTcTBo

flperne4a Ha rrpeAcraBeHure rpyAoBe I*aBa ocHoBaHrle Aa ce 3aKJIrotILI, qe

re ca AeJro Ha KaHALrAara Huronafi Xpucron I,IopAaHoB. He pa:uolaraM c

nHSoprvrarlvrfl, 3a HaJrvrtilre Ha rrnarnarcrBo I4JIu HeKopeKTHo IILITUpaHe Ha qy)KAu

pe3ynTarn B Ttx.

4. OcHonHrI HayqHlr pe3yJrrarrr rI rrprlnoclr

Karro cnoMeHax rro-rope, AuceprarILroHHLIt rpyA na Hnrolafi Xpucron

fropaaHoB e B o6eu or 154 crpaHl{qu, B Kouro BJIIa3ar:

- Cnucm Ha cb4palqennflTa- 3 crP.;

- Brse.{eHue -2 crp.;

- gernpu rrIaBV - o6qo L29 crp.;

-I/r,r,o4u-2 rrp.;

- Cupanxa Ha HayqHo-npvJroxHr4Te Lr [p[noxHLITe rIpLIHocrI - 2 crp.;

- Cuucm c ra6nnqu n Snrypu - 3 crP;

- Cuucrr Ha LI3rIoJI3BaHara Jlureparypa-9 crp.

Brn BbBeAeH[ero e rrpeAcraBeHa aKTy€uIHocr"Ta vr 3Haq[Mocrra Ha

Atrrlrr€trrHara rpaHc$oprraaqr4fl. 3a pa3Blrrnero Ha cbBpeMeHHkITe JIorucrI{qHI4

cucreMrr. llpe4craneH e rrnaH Ha rl3cJreABaHero, pa3rJle)K4aHuta npo6leiraarnxa,

o6xeaq crpyKTypa r{ MeroAororr4qHa paMKa Ha I/BcneABaHero. [e$uuupaHa e

rlen Ha AHcepTarlvrollHklflT TpyA Lr ca nocTaBeHLI LT3CJIeAOBaTeJICKII 3AAAqI1,', KOUTO

cneABa aa6tlar peIxeHI4 B aHartrrvrrlHara qacr Ha pa:pa6orKara.

B nrpna rJraBa e 4efrnHnpaH r{3cneAoBarencKw,rtpo6leM, Karo ca B3erI4

B npeABHA 3HarruTeJrHure rrpoMeHlr B rno6arHure Bepurz 3a AocraBKa.

llpe4cmneHu ca cbBpeMeHHure rrpe.qu3BlrKareJlcrBa npeA rno6annure Bepurll



3a AocraBKlrre, Karco v ocHoBHr4Te Saxropu, Bnl4{erqlr Bbpxy rflxnara

AI{HaMHKa. I4sscHeHa e MeroAonorr4flTa Ha LBcJreABaHero Lt I{3ToqHrrrrure Ha

AaHHu 3a ar'aJwr3a. 3a,urn6o.{eHo ca p€BrneAaHlr perpecuo:anprs. aHaJrLr3 vr

ARIMA MoAenlire, Karo MeroAoJrorurr Ha r43cneABaHero. CuHresrapaHz ca

ocHoBHHTe KoMrroHeHTu Ha AururraJrlaura rpanc$opMarlLts, r4 Tsxnara Bpb3Ka c

6usnec [poqecr4Te. Or.rura srsAeficrBr{ero Ha ALtn4T€InHIiITe TOXHOJIOTH{,

Bbpxy ynpaBneHueTo HapoooTH3arlnflTa v r43rroJr3BaHeTo Ha ApoHoBe

upouecl{Te n BepprflrTe 3a AocTaBKr.r. I4serpruena e rnacuouraws, Ha

AuraraJIHI{Te ycrpoficrsa. LIsseAeHo e olpeAeJreHrre 3a Anrkrr€rJrHa rbproBr{r.
I4zl'cuoau ca rloHxrlrf,Ta Jrorr4crlrKa, Jrorucrr4rrHa crrcreMa, rorucrr4qeH [poqec,
.qH ruTztnHu y crpoft crBa 14 Bepr{ra Ha Ao craBKrrre.

Bre nropa DraBa, ca anurvt3vpar.il ocHoBHure BrdAoBe [puqnHu, Kolrro

rIopDKAar upo6neuz s uo6anHara JrorLrcrr4qHa Mpexa. PasrreAan e CyerlKr4s

KAH€UI U HETOBATA 3HATIUMOCT 34

MexAyHapoAHuTe Jrorr4cTLrqHLr Mpex[,
cBeToBHLrre Bepr{fLr 3a AocTaBKa rrpll
y{3BrrMocrra Ha ruo6alnrare BepLTrLr

xonSnaxru. OcHosHo BHZMaHLTe e orAeneHo Ha sofiHara B Vrpafiua H

rIaHAeMI4rITa, KOTTTO BOA'T AO 3HaqLlTeJIHO yBenruaBAEe Ha pa3CTO{HUflTA 3A

TpaHc[opr vr BpeMero 3a rpaH3nr. OrrereHo e ye, aBToMarr{3ar\vrflTa,

II3IIOJI3BaHeTO Ha LI3KyCTBeH LIHTeJIeKT U 6IOf.IefiH TeXHOJIOfLIU Ca KIIOr{OBI,I

Saxropn 3a orrrlrMu3LrpaHe Ha Beplrrlrre 3a AocraBKLt. Pasme[aHvr ca

Bb3MOXHOCTT4Te 3a OT|OBOp Ha r{HAyCTpr,rsTa Ha CbBpeMeHHrATe

rrpeAr43BHKaTencTBa.

B rpera rJraBa e HarrpaBen saArr6oqeH aHaJwr3 Ha rbproBcKrrre o6uenn
Ha Anrur€urHr{ KoMrroHeHTLr Mex(Ay EnponeficKr{r cbrc3 u Kvnafi. llocraes ce

aKrIeHT Bbpxy TbpfoBcKLItr o6uen Ha AprrvraJrHkr KoMIroHeHTI4, KaKTo pr

KparKocporrHr4 u Abnrocpoquu reuAeHrlr{n, rBrBarqu ce 6aza 3a

crpareruqecKoro rrJraHr{paHe Ha AocraBKr{Te. Pa:nrpaHu ca Bb3Mo)r(Hu

crleHapuu 3a paHHo z4enrn$nrlnpaHe Ha [oreHrluzurHlr cMyrrleHurr BbB

BepHrrITe 3a AocraBKpr qpe3 ARIMA MoAen. llpe4craneHlr ca perpeclroHHr4

MoAenu 3a orIeHKa na Sarcropr{Te, Bnr4rerrlr{ Bbpxy Jrorr4crlrKara. Paspa6oresu

ca MoAeJru 3a rrporHo3LrpaHe na uo6arHlrre rbproBcKu renAesrrurur B Ar4HaMraKa

Ha rurvrrturHr{Te KoMrroHeHrn. (DoprvrynvrpautTe rrporHo3rr ca c BucoKa crelreH

Ha AOCTOBepHOCT rrpeABUA U3nOJr3BaHr4Te CTATVTCTVITTeCKH r4HCTpyMeHTr{

HaAexAHoro QyHrcqnoHrrpaHe Ha

KaKTO I4 IIIeTIITe KOLITO Bb3HUKBaT B

6rorupaHero My. flpe4craneHa e 14

3A ,IIOCTABKA OT |CONONI{TI{qECKLITE

(ARIMA r,r SARIMA). I,Irrpaaen e ARIMA rvro4er. sa 6aza Ha recrbr na ,{nru-



(Dynrp, Karo e Lr3rroJr3BaH 3a orIeHKa Ha cralll4oHapHocrra na npeo6pa3yBaHl{Te

BpeMeB[ peAoBe, rofiro noKa3Ba necra6urHocr rlptl BbBexAaHe Ha opI4TLIHaJIHI,I

AaHHLr.

rlernrpra rJraBa e c npaKTrrecKa HacoqeHocr. llpone4eHu ca

I43CneABaHUs. VT Lr3qr{CJreHI4q C eMIII.Ipkrvnl4 AaHHI{, IIOKa3BaIqI{ 3HaIIUMOCTTa Ha

BHeApflBaHeTO Ha r{3r{ycTBeHvrsT pTHTeJIeKT B JIO|LICTpIIIHLITe IIpOqeCU IIO

oTHOrUeHVre HA OrrTllMlr3arlr{.f, Ha MapurpyTuTe, [pe.qBLDKAaHe Ha Tbp0eHero,

ynpaBJleHvre Ha 3arracl4Te vr aHaJrvr3 Ha pllcKoBere. Ha6nroAaea ce 3HarrI4TeJIHo

no4o6penrae B cKopocrra na o6pa6orKa Ha ropbqKl4re u no-.qo6po ynpaeleHple

Ha Kanarlurera Ha rpaHcnoprHlrre Mpe)KlI. llpe4craneHa e Bb3Mo)KHocr 3a

TecTBaHe Ha p€BnurrHtl cTpaTeflrr4 3a OIITI{MI43aIIIU qpe3 Clrw[auJdvr

KoMrraHralrre, 6es Aa [oeMar pe€rnHpr oneparuBHtl pI{cKoBe, Koero BoAI4

uo4o6prnane Ha urJrocrHara e$errunnocr Lt ycrofivurocr Ha BepllrplTe 3a

AocraBKu. PagrneAano e BHeApf,BaHero Ha 6rox.IefiH TexHonorvrLrre Karo

Bb3Mo)r(Hocr 3a noBr{rrraBaHe Ha e$errznHocrra, npo3paqHocrra I,I curypHocrra

Ha KoMnaHr4r{Te. CrsAaAeH e rrporHo3eH MoAeJr Ha 6aza rpu3ara or KOBI4A -
19 upe4nr4x(Aarrl repuoAa 2023-2027 r. c HopMaIIeH kr r<pvr3ucen cqenapnfi.

flpe4cranenkr ca Bb3Mo)KHocr[Te 3a rrpunaraHe Ha u3KycrBeHttflT LIHTeJI€KT B

OT

AO

o6lacrra Ha JlorllcruKara, Koero BoApI Ao uo4o6penne B cKopocrra Ha

o6pa6oma Ha [opbrIKI4Te

TpaHcnopTHrITe MpelKH.

u uo-4o6po ylpaBJIeHI{e Ha KaTIaIII{Tera Ha

O6qure rr3BoAr{ u c[paBKara 3a rrprlnoc[Te npeAcraBflT HaKparKo

llonyqeHllTe pe3yJIT UtLr B XOAa HA I{I3CIreABaHerO.

CnHcrrcrr c H3rroJr3Banara Jrrrreparypa BKrIotIBa ll7 zawnnu4 or

KorrTo 6 Ha rcupnilvtla,I07 sanaruHIIIIa u 4 ryurwpalrrvIfl. or uHTepHeT.

flpuerr,rau [peTeHAupaHLITe oT AoKropaHTa HayqHo-[p]IJIo)KHII u

rrptrJroxHl4 IIpI,IHocu IOCOqeHI,I B Lt3fOTBeHaTa OT AOKTOpaHTa CnpaBKa u

CqLITaM, qe Te MoraT AA HaMep-f,T IIpunO)KeHIrtt 3a ycbBbplxeHcTBaHe Ha

rorucrnq:aara Aefinocr B o6racrra Ha AIInIT€IJIHI4Te rexHoJIofLM qpe3

nplrnaraHe Ha MeroAkr, Karo r.r3Kycrne'H uHTeJIeKT (AI), I4HTepHer Ha HeIIIara

(IoT) u 6ror.refiH n ynpaBJleHzero Ha JlorplcrurlHure cl4creMll.



Anrope$eparbr Kt,M AlrceprarllroHHnfl, TpyA BKrIorIBa B0I4TIKH ocHoBHI4

MOMeHTU OT Lr3CneABaHeTO Vr CIIOpeA MeH IIpeACTaBt ITbJIHO IIOJryqeHIITe

pe3ynTaTpl.

Hay.rnnre uy6"rruraql,rn orpa3rBar eranl{ or HayqHoro LI3cJIeABaHe u

froKa3BaT, rre r{3uoJr3BaHrrTe MeToAII U qaCT oT noJryqeH[Te pe3ynTanTpl ca

IIpeAcTaBeHn IIpeA Hayr{HaTa o6Irlgocr 3a puBDIe)KAaHe z o$ctNAane.

5. KpururlHu 6erer(Kll

[z{rraana eAHa KplrrurrHa 6elexra 14Ts. e orHocHo lrvrcara Ha HoMepaWrs'Ha

nLrTepaTypHIITe I{3TOTIHTIIILI I43IIOJI3BaHVTB ALICepTaIIproHHvIs' TpyA.

6. 3arc.nro.reHIre

C npeAcraBennfl AucepralluoHeH rpyA, anropeQepma u HayqHure

ny6nnxaqupr KbM Hero, Hnrolafi Xpucroe I7[oplanoB e rroKIrs€LJI qe e crroco6en

caM Aa 4eQunupa npo6leMr4, [a uT3B6prxH ueo6xoAIaMvre npoyqBaHr4fl u Aa

rrpeAnox(Il cbBpeMeHHLI vI LrnIBuTnBHLI pemenufl. C Apylu AyMu' rofi uora-:na,

qe Moxre caMocrorreJrHo Aa kr3BbpurBa HayqHu Il3cJIeABaHvrfl., Koero n rpafiua

cMeTKa e IISJITa na o6yueHkIeTg 3a [OJryqaBaHe Ha OHC ,,4oKTOp".

llpe4craneHnre or Hurolafi Xpncron I4op.UaHoB MarepuaJrkr orroBaprr

Ha 3aKoHoBrITe LI3I{cKBaH vfl' 3a IroJIyqaBaHe na OHC,,AoKTop".

Ha ragn 6aza, upeAnaraM Ha yBilKaeMoro HayqHo )Kypn Aa rlpllcb4vI Ha

Huronafi Xpucron fropga"on o6pa:oBareJlHara u Hayrrna creneH ,,,qoKTopoo B

o6lacr Ha Bncrrero o6pasoBaHlle 5. ,,TexnzuecKvr HayKu", npoQecuoH€lJlHo

Ha[paBnenrae 5.13. ,,O6qo I4H]KeHepcrBo" AoKTopcKa rlpolpaMa ,,I4ttxeHepHa

rorllcruKa".

10.11 .2025 r.

rp. B. TtpHono an MuneBcKIaA'II'r-P 
u .


