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PEITYBAVMKA BbATAPUA
3amecmHuk-mMuHucmbp Ha obpazobanuemo u Haykama

3ANOBE ]I

Ha ocnoBanwme un. 131, an. 2, 1. 1 ot 3akona 3a npoeCHOHAIHOTO 00pa3oBaHue U 00yUYeHUE, TPU
Cra3BaHE M3MCKBaHMATA Ha Wi. 66, asl. 1 ¥ 2 0T AAMUHUCTPATUBHOIPOLIECYAIHUS KOJIEKC, BbB BPb3Ka
C OCHT'YpsIBAaHETO Ha 00y4eHuero mo yueOeH mpeamer u 3amosen Ne PJ109-3194/30.05.2022 r. Ha mu-

HUCTBHPA HAa 00Pa30BAHUETO U HAyKaTa

YTBBPKIAABAM

y4eOHa rmporpama 3a crerudpuaaa mpodeCuoHaTHA TIOITOTOBKA 110 y4eOHUS peaMeT EBpUCTHYHH Me-
TOJAU 32 MPOTHO3MpPAaHe — TeopHus, 3a npodecuoHanHoTo HanpasieHue kox 481 ,,KomnioTbLpHu Ha-
yku*, npodecust kox 481040 ,,IIporpamuct Ha U3KYCTBEH MHTeJdeKT*, creruanHoct koa 4810401
»lIporpaMupane Ha H3KYCTBEH MHTEJEKT*, CbIIIACHO MPUJIOKEHHUETO.

YyeOHata mporpama Biim3a B cuia ot yueonara 2022 — 2023 roguHa.
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I. ObBLIO NPEJCTABSHE HA YUEBHATA ITPOI'PAMA

VYyebOnara nporpama no EBpucTHYHN MeTO/IH 32 MPOTHO3MPAaHe - TEOPHsI € PeHA3HAYCHA 32
cnerranHoct kox 4810401 , ITporpamupane Ha M3KYCTBEH MHTENEKT™, 32 KOATO B THUIIOBUTE Y4cOHU
IJIAHOBE € MPEJIBUJICHO U3y4YaBaHEeTO Ha yueOHUs npeaMeT EBpUCTHYHHM MeTOIM 32 IPOTrHO3MpPaHe —
Teopusi B 29 yueOHM yaca.

[Tporpamara e pazpaboTeHa B ChOTBETCTBHE ¢ JIbpikaBHUS 00pa3oBaTesieH CTaHAapT 3a IPUI0-
OuBaHe Ha KBaTM(UKAIMS 110 POdecHsTa.

Y4eOHOTO ChIbpKAaHUE B IPOrpaMara € CTPYKTYPUPAHO B LIECT pa3jiena, KOUTO AaBaT Bb3MOXK-
HOCT Ha YYEHHIIUTE Ja MOoTy4aT 3HaHUsI U YMEHHUS, CBbP3aHU C €BPUCTUUYHUTE aJITOPUTMH, TEXHUTE Ma-
TEMaTUYEeCKH OCHOBH M HAUMHHTE 32 MPHIIOKCHHUE .

OO0yueHueTo 1Mo npeaMeTa ce U3BbPIIBA BbB B3aMMHA Bph3Ka ¢ YUEOHUS MPEAMET OT 00I1000-
pa3oBaTeliHaTa MOJAroToBKa ,,MaTeMaTH4eCKH OCHOBH HA MAIIMHHOTO caM000y4YeHne U U3KYCTBEH
HHTEJEeKT U mpeamera oT crneurduyHata npodecruoHasHa NoAroroBka — ,,MalIuHHO camMo00y4e-
HHe", KaTo 0OYYCHHETO 110 ,, EBpUCTHYHH MEeTO/IH 32 MPOTHO3UPaHe*, TpsiOBa Ja € cies; 00y4eHUETO
0 TE3U JIBa PEIMETA.

OOyyeHnueTo Mo mpeaMeTa clie[iBa Ja ce U3BBPIIU Ype3 U3MOI3BAaHETO Ha MOIXOIa cpeia 3a

KOMITFOTbPHAa MaTCMAaTHUKa UJIN M3I10JI3BaKi OMOIHNOTEKUTE KBM IMpOorpaMcEH C€3UK.

II. IEJHA HA OBYYEHHUETO I10 YYEBHUS NIPEJIMET

OOyueHneTo Mo npeaMeTa UMa 3a [ell YICHULUTE Ja MPUAOOHIT 3HaHUS 32 MaTeMaTHUYECKUTE
OCHOBHU Ha WHTEJIMTEHTHHUTE U MO-CHEIUAIHO Ha caMooOydaBamuTe ce cOPTyepHH CUCTEMU, KaKTO U
HaYaJIHU YMEHUS 3a MPOCKTHPAHE U pa3padOTBaHe HA CUCTEMH C M3KYCTBEH MHTEJICKT. 3a MOCTUTaHe Ha
OCHOBHAaTa 1e)T Ha o0y4eHrnero mo EBpucTHYHN MeTOaM 32 MPOrHO3UPaHe € HEOOXO0IMMO U3IThITHE-
HUETO Ha CIIETHUTE MOALIEIH:

- mpunobuBaHe HA HEOOXOIUMH 32 CHEIHATHOCTTa 0a30BH TEOPETUYHH 3HAHUS B 00IACTUTE: JTH-
HelHa anreOpa, Teopust Ha rpaduTe, TeOpUs Ha BEPOSATHOCTHTE M MAaTEMATHUECKa CTATUCTUKA,
JTUCKPETHH CTPYKTYPU U U3KYCTBEHUS MHTEJICKT;

- pa3OupaHe HA MOHATHETO ,,eBPUCTUKA”;

- pa3OupaHe Ha CHIIHOCTTA HA EBPUCTUYHUTE METO/IM M HErOBUTE OCHOBHH O0JIACTH Ha MPUIIONKE-
HUE;

- TpuaoOWBaHE Ha 3HAHMS W pa3OWpaHe HA Pa3IUIHU CBPUCTUIHHN METOIN KaTo ,,JIbpBO Ha periie-
nusra® (Decision tree), ,,Cnyuaitna ropa“ (Random forest), ,,MeTton Ha MpaBkuTe (Ant colony
method), ,,Meton Ha posika® (Swarm method), ,,Ky meron® (Q-learning method), ,,Meron Ha
oropuuTte Bektopu” (Support vector machine), ,,Merox Ha k-cpennute” (K-means clustering);

- npuaoOuBaHE Ha 3HAHUSA 32 MIOHATHETO ,,fTCHETHYCH aJITOPUTHM '}
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- npuaoOMBaHE Ha 3HAHMS M YMEHHS 3a MPUIOKEHHE HAa M3KYCTBCHM HEBPOHHU MPEXH B IPOT-
HO3HH aJITOPUTMU;

- npuaoOuBaHE HA 3HAHUS M YMEHHUS 32 pelllaBaHe Ha 3a/1a4ara 3a MbTyBalus MbTHHK (travelling
salesman) o eBpUCTHYECH METOJ “Hal-OMM3bK cbeen” (nearest neighbour travelling salesman
heuristic approach);

- mnpuaoOHMBaHe Ha 3HaHHMS M YMCHUS 3a pellaBaHe Ha 3aaadara 3a panunara (0-1 knaspack
problem) ¢ eBpUCTUYHH METOJIH;

- TpuaoOMBaHE Ha 3HAHWS M YMEHHS 3a MPOTHO3HMpAHE Ha 0a3aTa Ha KIACH(PHUIMPAIIN U KITbCTe-
pHU3UpAIIA EBPUCTUYHU METOIH;

- yCBOsIBaHE Ha OCHOBHU NMPUHIUIIH HA TPOSKTHUPAHETO M M3TPAKAAHETO HAa CUCTEMH, U3I0I3BAIIN

CBPpUCTUYHU MCTOH.

III. YYEBHO CBABPKAHUE

1. Pasnpenesenue Ha y4eOHOTO BpeMe

OO6musAT Opoit yacose 1o yueOHuUs rnpeaMer EBpUCTHYHN MeTOAM 3a NPOrHO3UPaHe — TeopHust
€ OIpeJieNieH B TUIOBUTE yYeOHU IIJIaHOBE 32 ChOTBETHATA CNELUAIHOCT B cnenuduyHara npodecuo-

HaJIHa MOAroTOBKaA.

Bapuantu Bapuanr I

YacoBe nmo TUNOB yyedeH mjaan | 29 yyeOHu yaca

Paznukara mexny Opost Ha yueOHUTE YacoBe B yUeOHMSI IJ1aH U 001K MUHUMaJIEH Opoi, mpen-
BUJIEH B yyeOHaTa IporpaMa, Ompezens pe3epsa yacoBe. Te ce pasmpenesar Mo TeMU B Ha4aJoToO Ha

yqe6HaTa roavgHa OT YUYUTCIIA.

2. Paznesn, TeMH ¥ ipenopbuYHTEieH Opoii yacoBe

Y4eOHOTO ChabpKaHUE € CTPYKTYpUpPaHO B 6 pa3aena. 3a BCEKH pa3/iel ca 3anicany Ipernopbhyn-
TesieH Opoi yueOHU YacoBe U TeMH. Y YeOHUTE YacoBE CE€ pa3mpeelisT Mo pas3/ieid U TEMU B HA4all0TO
Ha BCiAKa ytle6Ha roavHa OT YUYHUTECJIA, B 3aBUCUMOCT OT Bb3MOXHOCTHUTE U UHTCPECUTC HA YUCHUILIUTE,

METOANTE Ha O0yYeHHE U IJIaHWpaHaTa B YUMJIUIIHUS YIeOCH TUTaH pasiiupeHa mpodecuoHaiHa moi-

rOTOBKa.
Ne HAUMEHOBAHUE IIpenopbuuTenen
: HA PA3JIEJIMTE U TEMUTE Opoii yacoBe
|. |MaTtemaTHyeckH OCHOBH HA eBPMCTHYHHTE METO/IM 32 MPOTrHO3UPaHe 5
1.1. | Bekropu u MaTpuiy.
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HAMMEHOBAHUE
HA PA3JIEJIUTE U TEMUTE

IIpenopbunTeieH
Opoii yacoBe

1.2.

I'padu u gppBera. O6xoxaane B mupunaa (BFS) u gpn6ounna (DFS).

1.3.

BeposrtHocT.

CBIIHOCT HA eBPUCTHYHUTE METOIH

2.1.

[Tonsitrero ,,eBpructuka”. HEoOOXOAMMOCT OT €BPUCTUYHU PEIICHUS HA 3a-
Jlayu.

N O (L DN

2.2.

OHTI/IMI/IBaHI/IOHHI/I 3aJa4u.

2.3.

B’BBGI{GHI/IG B 3aZla4yaTa Ha [IbTYBAllUA ThPTOBCIIL.

2.4.

BbBenenue B 3aauara 3a ONTUMAIIHOTO 3aIThjJIBaHE Ha paHulaTta.

OcHOBHU CBPUCTUYIHH METOAHU

3.1.

JBpBO Ha pEIIEHUETO —“TEPMUHOJIOTHS. Pa3HOBUIHOCTH Ha IBPBOTO HA pellie-
Hueto. CiryyaliHu TOpH.

NP~ DN

3.2.

Mertona Ha mpaBkute. Meron Ha posika. Ky meron.

3.3.

OCHOBM HA F'€HETUYHHTE AJITOPUTMHU.

EBpucTuynu MeToan 3a kiaacupukanus M KiIbCTepu3anusi

4.1.

N3KyCTBEHN HEBPOHHU MPEXU — TEPMUHU U AIITOPUTMU. EBprCTHYHY anro-
PUTMU.

R |lWw|Fk |-,

4.2,

Meton Ha onIOpHUTE BEKTOPU. Pa3HOBUIHOCTH Ha METOJA HA OIIOPHUTE BEK-
TOpU

[EEN

EBpuctuunu MeToan 3a Kirbcrepusaius. Meton Ha k-cpeanute (k-means).

Hpnnomeﬂne HAa EBPUCTUYIHHUTE METOAMN

5.1.

HpI/IJ'IO)KCHI/IG Ha CBPUCTUYHUTEC MCTOAN B MCAUIIMHATA.

5.2.

HpI/IJ'IO)KeHI/Ie Ha CBPUCTHUYHUTEC MCTOIU B 6I/IOI/IH(1)OpMaTI/IKaTa.

5.3.

[TpunokeHre Ha eBpUCTUYHUTE METOIM B OM3HECA U TPOU3BOJCTBOTO.

VI.

MeToau 3a NpOrHO3UpaHe C eBPUCTHKA

6.1.

dopmupaHe Ha JaHHM 3a IporHO3UpaHe. JlaHHU ¢ BpeMeBH pejoBe (time-
series data).
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6.2.

HpI/IMepI/I 3a [MPOTrHO3HUPAHEC YPE3 U3KYCTBCHU HCBPOHHU MPCKHU.

6.3.

HpI/IMepI/I 3a [IPOTrHO3HUPAHEC YPE3 MCTOAA Ha OITIOPHUTEC BCKTOPHU.

6.4.

IIpumepu 3a TpOrHO3MpaHE Ype3 FTEHETUYHU AITOPUTMH.

6.5.

CpaBHCHI/IC Ha CBPUCTHUYHUTEC MCTOIAU 3a IIPOTHO3UPAHC.

Rl |FR |~

OO0 MuHMMAaJIeH 0poii YacoBe

26

Pe3eps yacose

OBII BPOM YACOBE:

29
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1IV. OYAKBAHU PE3VYJITATHU OT VYYEHETO - 3HAHUS, VYMEHUA WU
KOMIIETEHTHOCTHU
B pesynarar ot 00y4eHHeTo yYeHUKBT TPSAOBa Ja MPUTEkKaBa CICTHUTE 3HAHUS, YMEHHUS U KOMIIe-
TEHTHOCTH:
3HaHus
e OO0scHsIBa CBOJIOIMOHHH CTPATETUH
e Jledbunupa npunnunure Ha EBpuctrukara
e [lo3HaBa NpUHIUMINTE HA I'BJIHUTE METOAM 33 ThPCEHE
e l3pexxaa MeToaM 3a ThPCEHE U U3BJIMYaHE HAa UH(OpMAIIHS
e OnucBa METOAMTE 32 ThPCEHE B IbPBO U B Ipad
e JledhuHupa NOHATHETO BH3IU B IHPBO HA ThPCEHE
Ymenus
e [lpunara areHTHO-OpUEHTUPAH MOJXO/[ 32 pa3padOTBaHE HA UHTEIUT€HTHU CUCTEMU
e [Ipunara meJIHE METO/M 32 THPCEHE 32 U3BJIIMYAHE HA HHPOPMALUs
e [lpunara TepceHe B LIMpUHA U AbI00YHNHA
e Pemasa npoOieMu upe3 MbIHU METOAM 32 ThPCEHE
e l3Bnuua nHdoOpMaIus upe3 ThpCceHe ¢ eHAKBU Pa3Xo1u
e Msrpaxna mareMaTHdecKd MOJEN IO NMPUMEPHU [aHHM, 3a Ja MPOTHO3UpA WM Ja B3eMe
pelieHne
e 3BnMua 3HaHUSA OT JAaHHU
o [lpunara anropurmu 3a peniaBane Ha IPOOJIEMU C OrpPaHUYECHHUS
KomnerentHocTH
e (CrmocobeH € /1a reHepupa CTpaTeruu 3a U3BIMUYaHe, GOpMHUpaHe M U3IOJI3BaHE HA 3HAHUATA 32
L[EJIEHACOYEHO MOBE/IEHNE B HEM3BECTHU MTPOOJIEMHHU CUTYaIUU
e (CrocobeH e caMOCTOSTEIHO J]a M3I0JI3Ba €BOJIIOLMOHHU CTPAaTernd U M€HETUYHU METOAM 3a
peliaBaHe Ha MpoOIeMu

e Hawmwupa pemenus n3noa3Baiky TeOpusaTa Ha EKCIIOHEHIIMATHUS B3pUB

V. ABTOPCKH EKUII

npod. 1-p Cotup Cotupos - YHusepcurert ,,IIpod. n1-p Acen 3narapos®, rp. byprac;
nou. 1-p Becenuna bypesa - Yausepcurer ,,[Ipod. a-p Acen 3narapos*, rp. Byprac;
not1. 1-p Toxop Kocraguuos - Yausepcurer ,,[Ipod. a-p Acen 3marapos® , rp. byprac;

. ac. A-p Cranucnas [lonos - Yausepcurer ,,I1pod. 1-p Acen 3narapos*, rp. byprac;
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nokropanT unxk. [lersp [letpos - Yausepcurer ,,IIpod. 1-p Acen 3natapos*, rp. byprac.
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6. wmar. [lanuena [lennamesa — [II'KIIU, rp. Byprac
7. wmar. lanauna Cramarosa — [II'’KIIH, rp. byprac



