KnacuouKkauma Ha nHpopmauusTa:
Hueo O, [TLP-WHITE]

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

yueOHa mporpama 3a crerupudHa npodecnoHalHa MOATOTOBKAa Mo y4eOHus mnpeamer HeBpoHHH
MpesKH — TeopHsl, 3a mpodecroHaTHOTO HanpasyieHue ko1 481 ,,KomnioTspHn Hayku®, mpodecust Ko
481040 , IIporpamucT Ha M3KYCTBEH MHTeNeKT*, cnequanHocT kox 4810401 ,,IIporpamupane Ha
M3KYCTBEH MHTEJIEKT, CbIVIACHO NPUIIOKEHHUETO.

VYuebHaTa nporpama Biu3a B cuia ot yueoHara 2022 — 2023 roauna.
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I. ObBLIO NPEJCTABSHE HA YUEBHATA ITPOI'PAMA

VYuyebHara nporpama nmo HeBpOHHH Mpe:KM - TeOpUsl € IpeJHa3HAuCHa 3a CIEUATHOCT KOJ
4810401 ,IIporpamupane Ha U3KYCTBEH MHTEJICKT , 32 KOATO B THUIOBHUTE YUCOHU IIAHOBE € MPE/IBH-
JIEHO M3y4aBaHEeTo Ha yueOHus npeamer HeBpoHHU Mpeskn — Teopus B 58 yueOHHU yaca.

[Iporpamara e pa3paboTeHa B CbOTBETCTBUE C J[bprkaBHUS 00pa3oBaTesieH CTaHAApT 3a MPUA0-
OuBaHe Ha KBaTU(UKAIMS 110 TIPOdecHsTa.

Y4eOHOTO ChIbPKaHUE B MMPOrpaMara € CTPYKTYPUPAHO B YETHPHU pasjelia, KOUTO JaBaT Bb3-
MO>KHOCT Ha YYEHHUIIUTE J1a OJy4yaT 3HAHUS 32 ChIIHOCTTA HA HEBPOHHUTE MPEKU U YMEHHUS 3a U3MOJ-
3BaHETO Ha pa3JIM4YHU TUIIOBE HEBPOHHM MPEXKHU 3a pelllaBaHe Ha MPAKTUYECKHU 3aJauu.

OO0y4eHueTo 1Mo npeaMeTa ce U3BbPIIBA BHB B3aUMHA BPb3Ka C yUeOHHU MPEIMETH OT I (Iy-
HaTa nmpodecroHaHa MOAr0TOBKa — ,,MaTeMaTH4ecKl OCHOBH Ha MAaIIMHHOTO caM0O00ydeHHNe U H3KyC-
TBEH MHTENEKT U ,,MalnHHO caMmoo0yueHue*.

OOyueHHeTo Mo MmpeaMera cje/iBa Ja Ce U3BBPIIM Ype3 M3MOJI3BAHETO Ha MOAXOJAIIU MPOr-
paMHU €3UIM U Cpel, CHAOJCHH ChC CHEeIHMAIN3UPaHN MMAKeTH 3a pa3paboTKa U M3MOJI3BaHE HA HEB-

POHHU MPEXKH.

II. HIEJHA HA OBYYEHHUETO 11O YYEBHUSA IIPEJIMET
OO0OyueHueTo 1Mo mpeaMeTa UMa 3a 1T YICHHIIUTE J1a TPUI00USIT 3HAHUS U YMEHHUS 32 ISUTOCTHHS
paboTeH mporec MO MPOEKTUPAHETO, M3TPAKIAHETO W M3IMOJI3BAHETO HA WM3KYCTBEHUTE HEBPOHHU
MpexH. 3a MOCTUraHe Ha OCHOBHATA Iie]1 Ha 00y4eHueTo 1o npeamera HeBpOHHHM MpeKH — Teopus €
HE00XO0/IMMO U3ITBIHEHUETO HA CIIEAHNUTE MOALEIH:
- paszOupaHe Ha CHIIHOCTTA HAa W3KYCTBEHHTE HEBPOHHH MPEXH U MSACTOTO MM B PEIIaBaHETO Ha
3a/1a4u, CBbP3aHu ¢ Ipuiarasero Ha 1MU;
- pa30upaHe Ha OCHOBHUTE IPAJUBHU €IMHUIU Ha HEBPOHHUTE MPEXKHU;
- mpuaoOuBaHe HA 3HAHMS M YMEHUS 3a IPOrpaMUupaHe Ha HEBPOHHU MPEXH B CPEJIU, M3TIOI3BAIIH
CTIeMANM3UPAHN TTAKETH 33 Pa3pabOTKa U U3IOJI3BaHE HA HEBPOHHH MPEXKH,
- mpunoOWBaHe HA 3HAHWS M YMEHHS 3a padoTa C pa3IndHHA THIIOBE HEBPOHHU MPEXKH;

- Ppa3BHUBAHC HAa YMCHHJ 34 aHAJIM3 HA TOTOBU IIPOrpaMu, U3IOJI3BAIllM HCBPOHHHU MPCKH.

III. YYEBHO CBABPKAHUE
1. Pasnpenesienne Ha y4eOHOTO Bpeme
OO6musaT Opoit yacoBe no yueOHus npeamer HeBpoHHH Mpe:ku — TeOpHs € ONPE/EICH B TUIIO-

BUTC yLIC6HI/I IJIaHOBEC 3a CbOTBCTHATA CIICIUAJIHOCT B CHeLII/I(I)I/ILIHaTa HpO(I)eCI/IOHaJ'IHa IOoATO0TOBKA.
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Yacose 1o TuNOB yueleH MJIaH 58 yueOHm yaca
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PasnukaTa mexxay 6post Ha yueOHUTE YacoBe B yueOHUs TIaH U 00U MUHUMAJICH Opoii, ipe-

BUJCH B yqGGHaTa Imporpama, Oonpeacisl pe3cpBa 4aCoBE. Te ce pasaopeacidaT o TCMHU B HAYaJIOTO Ha

yqe6HaTa roJanHa OT YUUTCIIA.

2. Pa3nenn, TeMHu U npenopbunTeeH Opoii yacose

VY4eOHOTO ChIbpKaHUE € CTPYKTYpUpaHo B 6 pazaena. 3a BCEKH pa3jiell ca 3alucaHu Mpernopbyn-

TCJIICH 6p01>i yLIe6HI/I YacoBe U TEMH. YUeOHHUTE YacOBE CE pasnpeaciAT 110 pasgein U TEMH B HA49aJ10TO

Ha BCiAKa yqe6Ha TroAuHa OT YUYHUTCIIA, B 3aBUCUMOCT OT BB3MOKHOCTUTC U UHTCPCCUTC HAa YYCHUIIUTC,

METOJIUTE Ha OOYYCHHE ¥ TUTAHUpAHATa B YYMJIUINHUS Y4eOCH IJIaH pa3iiupeHa npopecruoHarHa moj-

rOTOBKA.
e HAUMEHOBAHUE IIpenopbuuTeieH
HA PA3JAEJIUTE U TEMUTE Opoii yacoBe
I BbBeneHue B IbJI00KOTO CaM0OOOyUYeHe M M3KYCTBEHUTE HEBPOHHH 5
MpeKH
1.1. |Ucropuuecku paktu
1.2. |OcHOBHHM MOHATUS
1.3. | BuoBe HEBpOHHU MPEXHU
Il. |BuioBe HeBPOHHM MpeXH M TeXHUTE MPHIIOKHUSA 10
2.1. |Kakgo e perceptron?
2.2. |Kakso e Multi-Layer Perceptron?
2.3. |Kakso e Radial Basis Function Neural Network u 3a xakBo ce u3moa3Ba?
2.4. |KakBo e FFNN u 3a xakBo ce n3moia3Ba?
2.5. |KakBo ¢ CNN u 3a KakBO ce n3moJi3Ba’?
2.6. |KakBo e RNN u 3a xakBo ce n3moia3Ba?
2.7. |KakBo e LSTM u 3a kakBo ce u3znoinsna?
2.8. |Kakso ¢ Modular Neural Network u 3a kakBo ce usmnonssa?
I1l. |HeBponuu mpe:ku ¢ npaBo pa3npocrpanenue Ha curHaaute (FFNN) 10
3.1. |IIpuniun Ha paboTa Ha €AHOCIOWHHUS U MHOTOCTIOWHUS TIEPIETITPOH
3.2. | Apxurtekrypa
3.3. |OOyuenue
IV. | KonBomonnonnn nesponau mpexu (CNN) 10
4.1. |KoHBoOm#s — CHITHOCT U HAYWH Ha paboTa
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N HANUMEHOBAHUE IIpenopbuuTeneH
HA PA3JAEJIMTE U TEMUTE Opoii yacoBe
4.2. | ApxutekTypa
4.3 |Obyuenue
V. |PexkypentHu HeBpoHHH Mpexu (RNN) 10
5.1. | Apxurektypa
5.2. |OGyuenue
5.3. |CBbp3anu moJjieta 1 MOJCIN
VI. |Mpexu ¢ 1bjarocpoyna-kparkocpouna namer (LSTM) 10
6.1. | Apxurekrypa
6.2. |O0yueHue
OO0 MuHMaJIeH Opoii yacoBe 55
Pe3eps uacose 3
OBI1] BPOI YACOBE: 58
IV. OYAKBAHHU PE3VYJITATHU OT YYEHETO - 3HAHUSI, YMEHUA U

KOMIIETEHTHOCTHA

B pe3yirTar oT O6y‘lCHI/ICTO YUCHUKDBT Tp}I6Ba JAa MpUTE)KaBa CICIHUTE 3HAHUSA, YMCHUA U KOMIIC-

TCHTHOCTH:

3HaHnug

Pa361/1pa OCHOBHHUTC NPUHIUIIA HA pa60Ta Ha U3KYCTBCHUTC HCBPOHHU MPCIKH,

3Hae NPUHLMIIUTE 32 PelllaBaHe Ha 3a/1a4i ¢ HeBpOHHU Mpexxku Tull FFNN;

3Hae jAa pellaBa 3a/la4l ¢ KOHBOJIIOIIMOHHU HEBPOHHU MPEXKHU;

3Hae Ja peliaBa 3a/1auil ¢ peKypEHTHU HEBPOHHHU MPEXH;
3Hae Ja pellasa 3a/1a4yd ¢ HeBpOoHHM Mpexxku tun LSTM.

YMmennst

Mosxe 1a aHanM3upa rOTOBU MPOTpamMu, U3MOI3BALIN HEBPOHHH MPEXH;

YMee na pemiasa 3aga4u ¢ HeBpoHHU Mpexu il FFNN;

YMmee na peiraBa 3aga4u ¢ KOHBOJJFOMMOHHHU HEBPOHHU MPCIKU;

YMmee na peiraBa 3aaa4u ¢ pCKYPCHTHU HCBPOHHH MPCIKHU;

YmMee na pemrasa 3a7a4y ¢ HeBpOHHU Mpexu T LSTM.

KomnerenTtHocTu

[Ipennara padoTelu peuieHus, CBbp3aHu C HEBPOHHUTE MPEXKHU;
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CriocobeH e caMOCTOSATENHO M ePUKACHO Ja peaqu3upa MporpaMHH pelIeHus 3a 00paboTka Ha

HEBPOHHU MPEKU;

C506pa35113a CC C CTUYHUTC HOPMHU 34 U3IIOJI3BAHC HA UBKYCTBCH MHTCJICKT.

V. ABTOPCKMU EKHUII

1.

nou. a-p Anexcannbp Ununes Unues, Unctutyt no maremaruka u unpopmaruka npu bAH, rp.

Codus;

2. npod. 1-p Cotup Cotupos - Yauepcuret ,,IIpod. 1-p Acen 3narapos®, rp. byprac;

3. pou. 1-p Becenuna bypesa - Yuusepcurer ,,[Ipod. n1-p Acen 3narapos*, rp. byprac;

4. nou. 1-p Tomop Kocramuuos - Yausepcurer ,,Ilpod. n-p Acen 3narapos®, rp. byprac;
5.
6
7
8

. ac. 1-p Cranucnas [lonos - Yausepcurer ,,IIpod. 1-p Acen 3natapos®, rp. byprac;

. goktopant unx. [lersp [leTpoB - Yuusepcurer ,,[Ipod. a1-p Acen 3narapos®, rp. byprac.
. mar. [Januena I[lennamesa — III'KIIN, rp. byprac
. Mar. Jlananna Cramarosa — [II'’KIIU, rp. Byprac



