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Buenoro panoro dakyiabTery
1HOOPMAIIHHO-KOMITHOTEPHUX
TEXHOJIOT1H

(Ha3Ba (akyIbTETy)

2021 p.,

npotokoa Ne
I'onosa Buenoi pagu

Hamis JIOBAHUUKOBA

POBOYA ITPOT'PAMA HABYAJIbHOI JUCIUILITHUA
«IITy4yHunii iHTeJeKT B 3aa4ax Ki0epOe3nmexu»

JUTst 3700 yBadiB BUIIO1 OCBITH OCBITHBOT'O CTYIEHS «OaKaiaBp»
CHELIAIbHOCTI KoJ crerianbHOocTI «125 — KibepOe3nekay
ocBITHBO-TIpodeciiina mporpama «Kidbepoesmnekay
(dakynpTeT 1HDOPMAIITHO-KOMII IOTEPHUX TEXHOJIOT1H

(Ha3Ba (akyabTETy)

Kadeapa KOMIT IOTEPHOI 1HXXEHEPii Ta kKibepOe3neku

(na3Ba xadeapu)

CxBaneHo Ha 3aciiaHHi Kadeapu
KOMII FOTEPHOIL IHXKEHEPIT Ta
Ki0epOesreku

(na3Ba kadeapu)
05 XKOBTHS 2021 p.,
npotokoJ Ne 11

3aBiqyBau kadeapu
Annpiit EOIMEHKO

Po3pobHuk: kananaaT TexHiYHUX HayK, jgoteHT [TYJIEKO Irop

(maykoBuii cTyminb, nocazaa, [IPI3BUILE, Bnacue im’s1)

Kuromup
2021 — 2022 u.p.
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1. Onuc HABYAJIBLHOI JUCIUILIIHHA
XapakTepucTUKa HaBYAJIbHOI
HalimenyBanus l"anys3e 3HaHb, HaIPAM IUCLUILIIHA
MOKa3HUKIB MiJTOTOBKH, OCBITHIN CTYIIHB

3a04yHa ¢opma
HaBYaHHA

neHHa ¢popma
HaB4YaHHA

Kinbkicts KpeauTiB __

l'anmy3s 3HaHb
12 «IndopmariiitHi TeXHOJIOTIi»

3a BUOOpOM
(HOpMaTHBHa, 32 BUOOPOM)

MogyniB — __ Pik miarorosku:
. . o 3 3
3MICTOBHUX MOJYJIB — __ CrnenianbHicts 125 —
) Cemectp
— KibepOesmeka
3arayibHa KUIBKICTh TOJIUH - _5_ ‘ _5_
_ Jlexii
32 rog. ___TOf.
[IpaxTnuHi
TOJI. ‘ TOJI.
TwXHEBUX TOAUH IS — —
. . JlabopatopHi
ACHHOT (hOpMH HaBUAHHS: OCBITHIH CTYIIHE «OaKanaBp» 32
ayauTOpHUX _4 y P TOR. — oo roa.
caMmocCTiitHOT poOoTH — Camocriiina pobora
___TO.. \ TOJI.

Bug xonTpomo:

CriBBIIHOIICHHS KITBKOCTI TOJUH ayJUTOPHUX 3aHATh JI0 CAMOCTIMHOI Ta
1HIUBITyaJTbHOT pOOOTH CTAHOBUTD:
JUIA 1IeHHO1 (hopMU HaBYaHHS — __ % ayJuUTOpPHUX 3aHATh, __ % CaMOCTIMHOI Ta

1HUBITyaJIbHOT pOOOTH;

JUIs 3204HOi (POpMHU HaBYaHHA — __ % ayAMTOPHUX 3aHATh, __ % CaMOCTIHHOI Ta

1HJIMBIyaabHOT POOOTH.




MIHICTEPCTBO OCBITU I HAYKH VKPATHI ®-05.02/3
Kurtomupebka JEPKABHUU YHIBEPCUTET « ) KUTOMUPCBKA MMOJITEXHIKA» 125.001/b/BK-
noJritexHika Cucrema ynpasJinas sikictio Bianosigae JICTY ISO 9001:2015 2021
Exzemnnap Ne 1 Apk 13

2. Mera T2 3aBAaHHA HABYAJIBHOI AUCIHUILIIHA

MeTo10 HaBYAJIIBHOI JUCHUILIIHM € HaOyTTA CTyJACHTAaMU 3HaHb, YMIHb 1
3IaTHOCTEN (KOMIIETEHIII) 100 PO3pOOKM Ta 3aCTOCYBaHHS METOIB IITYYHOIO
IHTENEeKTy B 3adadax kiOepOesmeku i edEeKTUBHOTO BUPINICHHS 3aBlIaHb
npoheciifHOl JiSTBHOCTI.

3aBIaHHAMY BUBYEHHSI HABYAJIbLHOI JUCUHUILTIHHN €:

— OTPUMaHHS CTyACHTaMH (YHIAaMEHTAJIBLHUX CHCTEMAaTH30BAaHHX 3HAHb IPO
M1JIXO0/IU, MOJACNI 1 METOAH, PO3pOOJICHI B paMKaX HAyKOBOT'O HAIPSMKY «IITYYHHUM
1HTEJIEKT» 3a BECh MepioJl HOro 1CHYBaHHS;

— OCBO€HHS CTYJIEHTaMH OCHOBHUX METOJIB INTYYHOTO 1HTEJIEKTY, IO
3aCTOCOBYIOTHCS B CUCTEMax KibepOe3mneKku;

— O3HAHOMJICHHSI CTY/ICHTIB 3 HOBUMH METOJAMH 1 MiAXOJaMH 10 BUPIMICHHS
TPaULIHUX 3aB/IaHb, 10 PO3POOIISIIOTHECA B paMKaxX HampsMy "IITY4HUI 1HTEJIEKT"
Ta 3aCTOCOBYIOTHCS JJIS PIIIICHHS 3aB/IaHb KiOEpOe3meKu;

— (GopMyBaHHSI y CTYACHTIB aHAJIITUYHUX 3710HOCTEH, sIKi O O3BOJSIU M
poOuTH 0O0TpyHTOBaHUM BUOIp BUBUCHHUX MOJIENICH 1 METO/IIB IIPU BUPIIICHHI 3aB/laHb
3 Mpo0JIeMHOT 00J1aCT1, B sIKIi BOHU CIeLiali3yioThes (KibepOesneka).

3MICT HaBUYadbHOI JUCIUIUIIHU HalpaBieHU Ha (OPMYBaHHS HACTYITHUX
KOMIIETEHTHOCTeH, BU3HAYCHNX CTaHIAapTOM BHUIIIOI OCBITH 31 criemianbHOCcTi «125 —
KibepOesmnekay:

K3 1. 3natHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIlIsIX

K3 4. BMiHHS BUSIBIATH, CTAaBUTH Ta BUPILIYBAaTH MpoOJjeMu 3a npodeciiHum
CHpSMYBaHHIM

K3 5. 3natHicTh 10 nomryky, o0poOseHHs Ta aHami3y iH(opmarii.

K® 2. 3partHicTh 10 BUKOPHUCTaHHS 1H(OpMAIITHO-KOMYHIKAIIHHUX
TEXHOJIOT1H, Cy4acHHX MeETOMiB 1 Mojened iHdopmalliiftHoi Oe3neku Ta/abo
KibepOe3nekH.

K® 11. 3parHicTb BUKOHYBAaTH MOHITOPHUHI TIpOIECiB (YHKI[IOHYBaHHS
iHpopMamiitHux, 1HGOPMAaIIHO-TEJICKOMYHIKAIIMHUX (aBTOMATHU30BaHUX) CHCTEM
3T1JIHO BCTAHOBJICHOI MOJITUKH 1HPOpMaIIiitHOT Ta/ab0 K10epOe3neKH.

K® 12. 3paTHicTh aHami3yBaTH, BUSIBISTH Ta OI[IHIOBATU MOXKJIMBI 3arposw,
ypa3lMBOCTI Ta JECTaOLII3yloui YWHHUKH 1HGOpMalIHOMY TpPOCTOpY Ta
iH(opMaIlIiHUM pecypcam 3riJHO 3 BCTAHOBIICHOIO MOJITHUKOIO 1H(QOpMaiiHOT
Ta/ab0 kibepOe3neKu.

Otpumani 3HaHHS 3 HAaBYAJIBHOI JUCITUIUTIHU CTaHYTh CKJIAQJOBUMHU HACTYITHUX
pe3yabTaTiB HaBYaHHS 3a crerianpHicTio «125 — KibepOesnekay:
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PH-2 - oprani3zoByBaTu BIacHy MpoQeciiiHy MisIbHICTh, 0OUpaTH ONTHMAalbHI
METOJIY Ta CIIOCOOU PO3B’sI3yBaHHA CKJIQJHUX CHEI[iaTi30BaHUX 3a/1au Ta NPAKTUIHUX
npo0seM y npodeciiiHiil AiSTbHOCTI, OIIHIOBATH TXHIO €(DeKTUBHICTH;

PH-4 - anamizyBartu, apryMeHTyBaTH, NMpPUHAMATH pIIIEHHS NpPU PO3B’sI3aHHI
CKJIQJIHUX CIIEIIali30BaHUX 3a/lad Ta MPaKTHYHUX TpobiemM y mpodeciitHii
JUSTTBHOCTI, Kl XapaKTEPU3YIOThCS KOMIUIEKCHICTIO Ta HEMOBHOKI BH3HAYEHICTIO
YMOB, BIIMIOBIIATH 3a MPUMUHATI PIIIECHHS;

PH-6 - kpuTUYHO OCMHUCITIOBATH OCHOBHI TE€Opii, MPUHITUIIN, METOAH 1 MOHSATTS
y HaBYaHHI Ta MpoQeCiitHIN TIsITHHOCTI;

PH-14 - BupimyBaTH 3aBAaHHS 3aXWCTy TIporpaM Ta 1HQopMallii, 110
0o0pobsieTbest B 1HGOPMALIHHO-TEIEKOMYHIKAIMHUX ~ CHCTEMax MporpamHo-
anmapaTHUMHM 3aco00aMHM Ta JaBaTH OIIHKY pPe3YyJIbTaTUBHOCTI SKOCTI MHPUUHITHX
pillieHb;

PH-19 - 3acTocoByBaTH TeOpii Ta METOIU 3aXUCTY Ui 3a0e3MedeHHs Oe3meKu
1H(opMartii B iHpopMaIiiHO-TEICKOM YHIKAIIIMHUX CUCTEMaX.
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3. IIlporpama HaBYAJIbHOI JUCHMILTIHU

3microBHu# MmoayJs 1.
KoHnenryanabHi mo/I0KeHHSI CUCTEM IITYYHOI' 0 iHTEJIEKTY B 3aa4ax
Ki0epOe3nexy, HeYiTKI MHOKMHH TA IUTY4YHi HelipOHHI Mepexi

Tema 1. Hampsimku 3acTOCyBaHHS HITYYHOTO 1HTENEKTY B KiOepOe3mnei.

IcTopiss po3BUTKY IITYYHOrO I1HTENEKTy. HampsimMku nocimikeHb B Taimys3l
IITy4YHOro  iHTeNeKkTy. HampsMku 3acTocyBaHHS  INTYYHOTO  IHTENEKTY B
ki0epOe3neni. Hempomiku 1 mpobieMu Cy4acHOro MTYYHOTO 1HTENEKTY.

Tema 2. HeuiTki MHOXMHH Ta JIOTIKO-JIIHTBICTUYHE MOJEIIOBAHHA B 3aJa4ax
Ki0epOe3nekH.

Teopis HeUiTKMX MHOXHH. Meroau mMoOynoBH (QYHKIIN MNPUHAIEKHOCTI
HEUITKUX MHOXHH. Heuitki omepatopu. Jlorika poOOTH HEYITKOI CHUCTEMHU.
[IpakTyHE 3aCTOCYBaHHS HEYITKOI JIOTIKM B 337a4ax Ki0epOe3neKH.

Tema 3. HelipoHH1 Mepexi Ta iX 3aCTOCYBaHHS B 3a7a4ax Ki0epOe3neKu.

Amnanoria 3 Mo3koM JonuHd. IlItydnuii HeipoH. ApXiTeKTypa 3'€IHAHb
IMTY9HUX HeWpoHiB. HaBuanHs mTydyHOi HeWpoHHOI Mepexi. OCHOBHI eTanu
po3B'I3aHHS 3a7a4 3a Jomnomoroto Heipomepex. llepuentpon Pozenobiara.
Heitpomepexa 3BopoTHOTro nommupenns noxubku (Back Propagation). Mepexa Delta
Bar Delta. Mepexxa Extended Delta Bar Delta. Mepeska cripssMOBaHOTO BHIIaIKOBOTO
nomyky. Heilpona Mepesxa BUIIOro MopsiAKy a00 (yHKIIOHATBHO - 3B'd3aHa HEHpOHA
Mmepexka. Mepexa Koxonena. Mepeka kBaHTYBaHHSI HaBYaJIbHOTO BekTopa (Learning
VectorQuantization). Mepexa 3yctpiudoro mnomupenns (CounterPropagation).
moBipuicHa Helipona Mepexa. Mepexa Xondizma. Mepexa «Marmna
Bonpumana». Mepexa Xeminra. Mepexxka MepeXHOI MOJENl 3 JBOHANPABICHOIO
acoIllaTUBHOIO MaM’ATTI0. Mepexa aganTuBHOI pe3oHaHCcHOT Teopii (ART).

3MicToBHUI MOYJIb 2.
EBouaroniiini MeToay Ta MeTOIH 3aCHOBAHI HA 3HAHHAX B 3a1a4Yax
Ki0epOe3nexn

Tema 4. EBomiouiiiHe MOJENIOBaHHS Ta TE€HETUYHI alrOpUTMU B 3ajadax
Ki0epOe3IeKH.

[Tpupoauuii BinOip y npuponai. OCHOBHI TOHSTTS TEHETHMYHHUX aJITOPUTMIB.
OcoOnMBOCTI TEHETHYHHMX aIrOpUTMIB. 3ajadl ONTHUMI3allli 1 3aCTOCYBaHHSA
anroput™MiB. OMUC THUIOBOTO TE€HETUYHOrO alropuTMmy. KiacuyHui reHeTUYHHi
anroput™. llpeacraBinenns nanux y reHax. [lpuknaan kogyBaHHs napaMeTpiB 3aaadl
B TeHEeTMYHOMY ainroputMmi. OCHOBHa TeopeMa NpO TEHETHUYHI aJIrOpUTMHU.
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bynisensHi Onoku (Building blocks). EBomrowmiiitni  anroputmu. EBomromiiiHi
QITOPUTMHU B HEMPOHHUX MEpEXKax.

Tema 5. [IpencraBiieHHs 3HaHb 1 BUB1J Ha 3HAHHAX B 3a/layax KiOepOe3neKH.
[TonsaTTs manux ta 3HaHb. Knacudikaitis 3HaHb. Mojiesi mpeacTaBICHHS 3HAHb.
BuBeneHnsa Ha 3HaHHSAX.

3micToBHMI MoaYy.Ib 3.
InTesIeTya/IbHI areHTH Ta MAllIMHHE HABYAHHS B 3aa4ax Ki0epOe3nexku

Tema 6. TeopeTnuuHi OCHOBU 1HTEIEKTYaJIbHUX MPOrPAMHUX areHTIB.
OcCHOBHI ~ BJACTHMBOCTI  MPOTpaMHMX  areHTiB.  ApPXITEKTYpH  areHTIB.
MynbTHareHTHI CHCTEMHU.

Tema 7. MamnHHe HaBYaHHS B CUCTeMax KibepOe3neKu.

CxIraioBi MalmMHHOTO HaBYAHHS Ta IITYYHHUH 1HTENnekT. Kiacudikariis MeTomiB
MamuHHOro HaB4yaHHs. Kiiacnune HaBuanHs. HaBuanHd 3 migkpiruieHHsIM. AHcaMOdi.
[Ty4yHi HEUPOHHI MEPEKI.

3micToBHUI MOaYJIb 4.
TexHoJ10rii KOMII’FOTEPHOr 0 30pYy B 3a1a4ax KidepOe3nmexkn

Tema 8. KoM roTepuutii 3ip Ta nmomnepeaHs 0opodka 300paxeHb

CydacHuii Mol Ha KOMIT FOTEpHHM 31p. TUMOBI 33124l KOMI'TOTEPHOTO 30DY.
Cuctemu komm'torepHoro 30py. lludpoe nmomganHs 300pakeHb. XapaKTEPUCTUKU
SAKOCT1 300pakeHHs. Pamiomerpuuna kopekilis 1udpoBux 300paxenb. [{udposi
GbiTBTPH.

Tema 9. PosmiznaBanust 00pa3iB B 3a/1auax KidbepOe3nexu

[ToctanoBka 3aBaaHHs. CermeHraiiss 300paKEeHb - 3arajbHUNA  MIAXII.
CermenTariiss, 10 3acHOBaHa Ha Merojax kiacudikarii. KoHTponboBaHa
knacudikamigs. OCHOBM 3aranbHOi Teopii posmi3HaBaHHS o0pasziB. Ilizxomu 1o
po3mizHaBaHHs 300paxeHb. JIokamizalis 00'ekTiB Ha 300pakeHHAX. O3HAKU O0'€KTIB
Ha 300pakKeHHI.
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4. CTpykrypa (TeMaTHYHUI IUIaH) HABYAJIBHOI M CIUILIIHH

KinekicTs roanu
o p— ) <
E E . . . ° | iz g = _>§ o
5 5 3MicTOBHI MOTYJTi s| 2| & 5§ 3
g A R
M S 3|5 a
= @)
1 2 3 4 5 6
3MmicToBHUIT Moayab 1.
Konuenrtya/jbHi 0J102KeHHSI CHCTEM IITYYHOTI'0 iHTEJIEKTY B 3a/1a4ax KidepOe3neku,
HeYiTKi MHOKUHHU TA IITYYHi Hell pOHHI Mepexi
Tema 1. HamnpsMku 3acTOCyBaHHsI IITY4YHOTO IHTEJEKTY B 14 | 2 )
Ne | kibepbesneri.
1 | Tema 2. HeuiTki MHOXHMHM Ta JIOTIKO-JTIHTBICTHYHE 23 2 4
MOJICITIOBaHHS B 3aJ1auax KibepOe3neku
Tema 3. Heiliponni Mepexxi Ta X 3acTOCyBaHHS B 3ajadax 23 6 12
KiOepOe3neKH.
Pazom 3micmosuit mooynv 1 | 60 | 10 10 | 40
3MicToBHUIT MOAYJb 2.
EBoJioniiini MeToaM Ta MeTOAM 3aCHOBAHI HA 3HAHHSAX B 3aja4ax KidepOe3neku
Ne | Tema 4. EBomoriiiHe MOJIeTIOBaHHS Ta TEHETUYHI aJITOPUTMHU B 08 4 4
2 | IHTENEeKTyallbHUX CHCTEMaX.
Tema 5. IlpencraBiicHHs 3HaHb 1 BUBIJ Ha 3HAHHSAX B 3ajadax 32 2 )
KibepbOe3nexku
Pazom 3micmosnuii mooyas 2 | 60 | 10 10 | 40
3micToBHUI MoayJIb 3.
No IHTeJIeTyaIbHI ATeHTH TA MAIIMHHE HABYAHHSA B 3a/1a4ax Ki0epOe3nekn
3' TeMa. 6. TeopeTuuHi OCHOBHM IHTENEKTyaJbHUX IPOrPaMHHUX 28 | 2 )
arcHTIB.
Tema 7. MammuHHEe HaBYaHHS B CHCTEMax KiOepOe3meKku 32 | 6 4
Pazom 3micmoenuit mooyas 2 | 60 | 10 10 | 40
3micToBHUI MOy 4.
Ne TexHoJ10Tii KOMII’IOTEPHOI0 30pY B 3a/1a4ax KidepOe3neku
4 | Tema 8. Komn’roTepuuii 3ip Ta monepennsi o0podka 300pakeHb 43 | 4 4
Tema 9. Po3nizHaBaHHS 00pa3iB B 3a7a4ax KioepOe3neku 32 | 4 4
Pazom 3micmoenuii mooyan 3 | 715 | 12 12 51
PA30OM | 195 | 32 32 131
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5. Temu npakTHYHUX (J1a00pPATOPHUX) 3aHATH

No Kinekicts roaun
/1 Hassa Temn JIeHHA | 3a04Ha
dopma | dopma
1 MogentoBaHHS €JIEMEHTIB Teopil HEUITKUX MHOXUH Ta (hOpMyBaHHs 4
HEYITKMX IPaBWJI B 337ja4ax KibepOesneku
2 | MognemoBaHHS IPOCTUX HEHPOHHUX MEPEX 4
3 | HocmimkeHHs CKIaJHUX HeHpOHHUX MEpexK 4
4 | JlocmpKeHHS pagialbHUX Ta PEKYPEHTHUX HEHPOHHHUX MEPEK 4
5 JlocmipKeHHS. METOIB OITUMI3aIlii 3a JOITOMOr0I0 T€HETHIHUX 4
ITOPUTMIB B 3ajauyax KibepOe3neku
6 | docmimkeHHsI METOIIB MAITMHHOT O HABYAHHS B 3a/1adax KibepOesmneku 4
7 | Ilonepenus o0pobka 300paxeHb Ta MPOCTH aHai3 4
8 JlocmipKeHHsT METO/TIB BUSIBJICHHSI Ta KJIacTepHU3allil 300pakeHb B 4
3a/1auax KibepOesneku
PA3OM 32

6. 3aBganHs 11 caMocTiiiHOT podoTH

CamocTiiiHa poOOoTa CTYIEHTIB BUKOHYETHCS 3a 3aBJAAHHIM 1 MPU METOIUYHOMY
KEepIBHUIITBI BUKJaaada ane 06e3 foro Oe3mocepenuboi ydacti. CamoctiitHa poOoTa
OiAPO3AUIAETHCS Ha CaMOCTIHHY poOOTy Ha ayJuTOPHMX 3aHATTAX 1 Ha I03a
ayIUTOPHY CcaMOCTiiiHy poOoTy. CamocTtiiiHa poOoTa CTYACHTIB BKIIOYAE SK
MOBHICTIO CAMOCTIMHE OCBOEHHS OKpPeMHX TeM (PO3IUIiB) MUCIMIUIIHMA, TaK 1
ompaiffoBadHsi (pO3JAUTIB), OCBOIOBAaHMX IIiJI 4Yac ayauTopHoi podotu. Ilimx wac
CaMOCTIMHOI poOOTH HABYAIOTHCS YMUTAIOYM Ta KOHCIEKTYIOUM HAaBYAIbHY, HAYKOBY
Ta JOBIIKOBY JIITEPATYPY, BUKOHYIOTh 3aBJIaHHS, CIIPSIMOBAH1 Ha 3aKPIIICHHS 3HAHb 1
BIJIMPAIIOBaHHS yMiHb 1 HaBUYOK, TOTYIOTBCS JO TMOTOYHOIO 1 MPOMIKHOTO
KOHTPOJIIO 3 TUCHUILTIHU.

Opranizaiiisi caMOCTIIfHOI POOOTH CTYACHTIB PEerjiaMeHTYEThCS HOPMATHUBHUMHU
JOKYMEHTaMH, HaBYAJIbHO-METOJIMYHOIO JIITEPaTypoOl0 Ta €JIEKTPOHHHUMH OCBITHIMHU
pecypcamu

3micToBHUI MoayJb 1.
KoHuenryaabHi M0JI0KEHHS CHCTEM LITYYHOI'0 iHTEJIEKTY B 3aJa4ax
KkiOepOe3nexky, HeYiTKI MHOKMHHU TA IUTYYHi HElPOHHI Mepexi

Camocmiuna poboma 3a memoro [. HamnpsMKu 3acTOCYBaHHS IITY4YHOI'O
IHTENEKTY B Ki0epOe3neri.
IcTopist pO3BUTKY LITYYHOTO 1HTENEKTY.
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HanpsiMku 3aCTOCYBaHHS IITYYHOI'O IHTEJEKTY B KiOepOe3mneri.
Henoniku 1 npo6sieMy Cy4acHOTrO IITYYHOT O 1HTENEKTY .
PexomennoBana miteparypa: 2—3, 9

Jlimepamypa: Ocnoena: 1-5. Jlonomiscna: 3-9

Camocmivina poboma 3a memoro 2. HediTKi MHOXKMHH Ta JIOT1KO-JIIHTBICTUYHE
MOJICTTIOBAHHS B 337ja4axX KibepOe3neKu.

[IpakTruHe 3aCTOCYBaHHS HEYITKOI JIOTIKU B 3a7a4ax KioepOe3neKu.

Jlimepamypa: Ocnosna: 1-15. JJonomioxcna: 1-17

Camocmitina poboma 3a memoro 3. HelpoHHI Mepexi Ta iX 3aCTOCYyBaHHS B
3a/1auax KibepOe3neKku.

OCHOBHI eTanu po3B'sA3aHHA 3a/1a4 32 I0IIOMOT OI0 HEHPOMEPEK.

Mepexa KBaHTYBaHHS HaBuajabHOTO BekTopa (Learning VectorQuantization).

Mepexa «MamuHa bonbumanay.

Mepexa XemiHra.

Mepeska MepexHOI MOJIENI 3 ABOHAMPABIICHOIO aCOI[IaTUBHOIO MaM STTIO.

Mepesxa agantuBHOI pe3oHaHcHOI Teopii (ART).

Jlimepamypa: Ocnoena: 1-8 Jlonomisxcna: 3-5

3MicTOBHUI MOAYJb 2.
EBosroniiiHi MeTonu Ta MeTOAH 3aCHOBAHI HA 3HAHHAX B 3aJ1a4ax
Ki0epOe3nexn

Camocmitina poboma 3a memoro 4. EBONIOIIMHE MOJCIIIOBaHHS Ta T€HETUYHI
QITOPUTMU B 33/1a4ax KiOepOe3neKu.

EBomroniitH1 anropuTtMu.

EBomtoniiiHi anropuTM B HEHPOHHUX MEpExXax.

Jlimepamypa: Ocnosna: 1-15 Jlonomisxcna: 1-17

Camocmivina poooma 3a memoro 5. IlpencrapieHHs 3HaHb 1 BUBII HA 3HAHHSIX B
3a/1auax KibepOe3neKH.

Mogpem npeicTaBieHHS 3HaHb.

BuBenenns Ha 3HaHHSX.

3micToBHU# MOaYJIb 3.
IHTesIeTya/IbHI areHTH TA MallIMHHE HABYAHHSA B 32/1a4ax Ki0epOe3nexku

Camocmitina poboma 3a memoro 6. TeopeTHdHI OCHOBU i1HTEIEKTyaJIbHHX
IPOrPaMHUX areHTIB.

ApPXITEKTypH areHTiB.

MynbTHAreHTHI CUCTEMU.
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Camocmitina poboma 3a memoro (. MalluHHe HaBYaHHA B CHCTEMax
Ki0epOe3neKu.

Knacuune HaBuaHHs.

Hapuanns 3 migkpirmieHHs M. AHcamMOTi.

[TyuHi HEMPOHHI MEPEKI.

Jlimepamypa: Ocnosna: 1-15. JJonomiscna: 1-17

3micToBHU MOaYJIb 4.
TexHos10rii KOMIT’IOTEPHOI 0 30PY B 3aa4ax KidepOe3nexku

Camocmitina poboma 3a memoro 8. KoMIT'IOTepHHI 31p Ta momnepeans oopoOka
300pakeHb
Bapiantu pagiomerpuyHoi kopekiii nudpoBux 300paxeHsb.

Hudposi GpiasTpH.
Jlimepamypa: Ocnosna: 1-15. JJonomiscna: 1-17

Camocmiuna poboma 3a memoro 9. PosmizHaBaHHa o00pa3iB B 3ajadax
Ki0epOe3neku
CerMeHnTarris, 1110 3aCHOBaHa Ha METOAaX Kiacu(ikallii.
KonTponroBana kinacuikarris.
[Tigxonu 10 po3mi3HaBaHHS 300 paKeHb.
Jlokami3aiis 00'eKTiB Ha 300pa’KEHHSIX.
Jlimepamypa: Ocnosna: 1-15. Jonomiscna: 1-17

7. InauBinyanbHi 3aB1aHHA

[aauBiyanbH1 3aBAaHHA HE Miepe10auyeHO HaBYaJIbHUM TIJIAHOM

8. MeToam HABYAHHSA

3aCTOCOBYIOTHCS CJIOBECHI HAOUHI 1 MPAKTUYHI METOAN HABYAHHSL.

CrnoBecHi MeTO/IU: TIOSCHEHHSI, JIEKIIisl, HABYAJIbHA JTUCKYCIS.

HaouHi MeTou: 1eMOHCTpallisl Ta 1TF0CTpallis.

[TpakTruH1 METOAM HABUAHHS: JTA0OPATOPHI 3aHATTS.

Jlexnii 3 BHUKOPUCTAHHSAM €IEKTPOHHUX JAUAAKTUYHUX JIEMOHCTPAIIHUX
MarepiaiiB (Mpe3eHTallli), o mpu3HaveHi Jis CYyMpoBO1Y HABYAJILHOT'O MPOIIECY.

CamocriitHa poOOTa 3 BUKOPUCTAHHSIM MOXJIMBOCTI JIOKQJIbHOI MEpexi Ta
[HTEepHET 3 HaJaHHAM BIAMOBIIHUX MTOCHJIAHb HA JKEPETO 1H(pOopMaIlii.
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CaMmocriifHa MIATOTOBKAa 3 BUKOPUCTAaHHSIM JPYKOBAHMX Ta EIEKTPOHHUX
MIJIPYYHUKIB, HABYAIbHHX IOCIOHUKIB (3 BUIBHMM JIOCTYIIOM YCIM Yy4YaCHHKaM
HABYAJIBHOTO TMPOIIECY), a TAKOXK IHIIMX JIOKATHHUX 1 MEPEKEBHUX 1H(POPMAIlIHHUX

pecypciB.
9. MeToau KOHTP0JII0

KoxHa 3 ¢popM KOHTpOIIO Mae O0COOJUBOCTI ¥ 3aJI€KUTHh Bl METH, 3MICTY Ta
XapakTepy HaBYaHHSA. Y Tpollecl HaBYaHHA JUCHUIUIIHA BUKOPHUCTOBYIOTHCS
HACTymH1 GopMHU KOHTPOJIIO:

- TloroyHuii KOHTPONbL: YyCHE ONUTYBaHHSA (IHAMBiAyanbHE, (POHTAIBHE,
IpyloBe), KOMIT'IOTEpHE TECTyBaHHS, BHMKOHAaHHS TPAKTUYHUX 3aBAaHb Ha
KOMIT FOTEepi 3T1JTHO TIPOrpamu;

- [lincyMKOBU KOHTPOJIb: €K3aMEH.

10. Po3moxiJu 6ajtiB

3agarra | JI-1 JI-2 JIP-1 | JI-3 JI-4 JIP-2 | JI-5 JI-6 JIP-3
bamu 1 1 10 1,5 1 10 1 1,5 10
3anarra | JI-7 JI-8 JIP-4 | JI-9 JI-10 | JIP-5 |JI-11 | JI-12 | JIP-6
bamu 1 15 10 1 1,5 10 1 1,5 10
3agarra | JI-13 | JI-14 | JIP-7 | JI-15 | JI-16 | JIP-8

bamu 1 15 10 1,5 15 10 Cyma | 100

banu 3a 5ex1iro HapaXxoBYIOTHCS IMICIISI BIJMIOBI/II HA TECTHU IO JEKIIi.
JlomatkoBi 6amy MOXKHA OTPUMATH 34!

Te3u nonogiaeli (omybsikoBaHi) — 5 6.

HaykoBa crartst mo aucuuriii — 10 6.

YyacTp B 0JIIMITIA/(1 Y4 KOHKYPC1 CTYAEHTChbKUX poOIT — 10 0. (mpu3oBe Micie -
200.)

IIIxajga oniHIOBAHHSA

3a mKanor Exzamen 3amix bamm
A BigmigHo 3apaxoBaHo 90-100
B 82-89
o Hobpe 3apaxoBaHO 2481
D . 64-73
E 3a10BIIILHO 3apaxoBaHo 60-63
FX Hesa 108160 He 3apaxoBaHo 35-59
F He 3apaxoBano 0-34
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10.

11.

12,

11. PexomeHnpoBaHa JiTeparypa

Ocnosna nimepamypa

Melanie Mitchell. Artificial Intelligence. A Guide for Thinking Humans,
London. Penguin 2020. — 448 p. — ISBN 978-0-241-40483-6 . (ykp.)
Christopher M. Bishop. Pattern Recognition and Machine Learning. 2006
Springer Science+Business Media, 2006 — 756 p/

Richard S. Sutton and Andrew G. Barto. Reinforcement Learning: An
Introduction Second edition, in progress. The MIT Press Cambridge,
Massachusetts London, England. 2015. — 338 p.

[lonne ®pancya ['mybokoe oOydenue Ha Python. — CII0.: Tlutep, 2018. —
400 c.: m1. — (Cepus «bu6- muoteka mporpammucta»). ISBN 978-5-4461-
0770-4

Mromnep, >xon [lon, Maccapon, Jlyka. ICKycCTBEHHBIN MHTEIUIEKT JUIS
yaitHukoB.: [lep. ¢ anrn. — CI16.: OO0 “/Inanexktuka”, 2019. — 384 c.: un.
— Ilapan. tut. anrin. ISBN 978-5-907114-57-9 (pyc.)

Jlxomm, [Ipatuk. MIckyccTBeHHBIN HHTEIUIEKT ¢ puMepamu Ha Python. : Tlep.
¢ anr. - CII6. : OO0 "Iuanektuka", 2019. - 448 c. - [1apan. tTut. anrn. ISBN
978-5-907114-41-8 (pyc.)

I'ndt Hoii. [Iparmatnunsiii UU. MamunHoe o0ydeHre u o0ayHble
texHosioruu. - CII6.: [Tutep, 2019. - 304 c.: un. - (Cepust «/ns
npodeccronanony). ISBN 978-5-4461-1061-2

Kepon, Openben. [Ipuknaanoe MammHHOe 00ydeHe ¢ moMolibio Scikit-Learn
u TensorFlow: kKoHIeNIIMK, THCTPYMEHTHI M TEXHUKU JJI CO3J[aHUS
UHTEJUIeKTYalnbHbIX cucteM. [lep. ¢ anri. - Cob.: OO0 "Anbda-kuura': 2018.
- 688 c.: wi. - [lapan. tut. anra. ISBN 978-5-9500296-2-2 (pyc.)

JIrorrep JIx.®. UckyccTBeHHbI HHTEWIEKT. CTpaTeruu U METOIbl peLIECHUS
cnoxHbIX npobiem: [lep. ¢ anrn. — 4-e uzn. — M.: U3narensckuii 1oM
«Bunesmey, 2003. — 864 c.

bammakoB A.U. UnTennexTyanbHbie HHOOPMALIMOHHBIE TEXHOJIOTUH: Y YeOH.
rmocooue / A.M. bammaxkos, M. A. bammakos. — M.: U3a-Bo MI'TY um. H.O.
baymana, 2005. — 304 c.

3aco0Ou mITYy4HOro 1HTENEKTY: HaBd. mocid. / P. O. Tkauenko, H. O. Kyctpa,
O. M. Iasmok, Y. B. [Tomiuryk ; M-Bo ocBiTH 1 Hayku YKpainu, Ham. yH-T
«JIbBIB. momiTexHika». — JIpBiB: Bua-Bo JIpBiB. momrexuiku, 2014. — 204 c. .
1. — Bibmiorp.: ¢. 200 (11 na3B). — ISBN 978-617-607-692-6

Cucremu MITYy4HOTO 1HTENEKTY: HaBd. 1oci6. / FO. B. Hikonbcbkuid,

B. B. Ilaciunuk, FO. M. lllepOuHa ; 3a Hayk. pea. B. B. [laciunuka ; M-Bo
OCBITH 1 HAyKH, MOJIOJIi Ta CLIOPTY YKpaiHu. — 2-T€ BU/I., BUPABI. Ta
nomoBH. — JIbBiB: Marnomisn-2006, 2013. — 279 c. : in. — (Cepis



https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/966518153X
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/9786176076926
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«Kom'mrotunary). — bibmiorp.: c. 275—278 (58 na3p). — ISBN 978-617-57-
40-11-4

13. Kys3bmenko b.B., YaiikoBcbka O.A. CHCTEMH IITYYHOTO 1HTEICKTY:
Hagu.nocionuk.-K.: AnsTepnpec, 2006.-140 c.

14. Kononiwok A. E. OcHOBBI pyHIaMEHTAIBHON TEOPUU HUCKYCCTBEHHOTO
uHremiekra. — B 20-u k. Ku.1. — K.:OcBita Ykpainu. 2017.—730 c.

15. JesstkoB B. B. Cucremsl uckyccrBeHHoro untemiekra / I['n. pexn. U. b.
®EnopoB. — M.: Mza-Bo MI'TY um. H. D. baymana, 2001. — 352 c. —
(Mudopmaruka B Texundeckom yauBepcutere). — 3000 sx3. — ISBN 5-7038-
1727-7.

16. Jlopsep XK.-JI. Cuctembl HCKYCCTBEHHOTO HHTENIeKTa. — M.: Mup, 1991. —
568 c. — 20 000 sk3. — ISBN 5-03-001408-X.

17. Jlworep JIx. ®. ICKyCCTBEHHBIM MHTEIUICKT: CTPATETUH U METO/bI PEIICHUS
cnoxHbIX ipobiem = Artificial Intelligence: Structures and Strategies for
Complex Problem Solving / ITox pen. H. H. Kyccynb. — 4-e uzn. —

M.: Bunssamc, 2005. — 864 ¢. — 2000 »x3. — ISBN 5-8459-0437-4.

18. Hwunbcon H. HckyccTBennslit uatemiekt. — M.: Mup, 1973. — 273 c.

19. Stuart J. Russell, Peter Norvig. Artificial Intelligence: A Modern Approach. —
3. — Pearson, 2015. — ISBN 978-9332543515. (anrm.)

20. Nils J. Nilsson. The Quest for Artificial Intelligence. — 1. — Cambridge
University Press, 2009. — 578 ¢. — ISBN 978-0521116398. (anri1.)

Honomixcna nimepamypa

1. Kopuenko A.I'. HecaHKIIMOHMPOBAHHBIN JOCTYI K KOMITBIOTEPHBIM CHCTEMaM
U MeToAbl 3auThl. YuebHoe nocodue. K.: KMVYI'A.- 1998.-116 c.

2. I'epacumenko B.A., Mamok A.A. OcHOBBHI 3amuThl HHGOpMAIUU. - M:
MHU®DH, 1997. - 537 c.

3. 3erxna .11, MBamko A.M. OcHOBbl 0Oe30macHOCTH HWH()OPMALMOHHBIX
cucreMm. - M.: I'opsiuasg nuHus - Tenekom, 2000. - 452 c.

4. Teoperuueckrie OCHOBBI KoMIbIOTepHOU Oe3omacHocTH / I1. H. JleBsinun, O.
O. Muxansckuii, J[. W. [IpaBukos, A. 1O. Illepb6akoB. — M: Paguo u cBsa3b, 2000. —
192 c.

5. Jlykaukuii A. O6napyxenue arak. — CI16.: BXB-IletepOypr, 2001. — 624 c.

6. AreeB B.H., Y3unesckuii ['.5. UenoBeko-KOMIBIOTEPHOE B3aUMOJACHCTBUE:
KOHIIEIIINH, MTPoIecchl, Mojiesd. — M: Mup kuuru, 1995. — 352 c.

7. CucTteMHBbIN aHanu3 B ynpaieHuu: Yueb. mocoodue / B.C. Audunatos, A.A.
EmenpanoB, A.A. Kykymkun; [Tox pen. A.A. EmensanoBa. — M.: @uHaHCH U cTa-
tuctuka, 2002.— 386 c.

8. HA T3I 1.1-003-99: Tepminomnoris B obmacti 3axucty iHpopMmarii B
KOMIT'FOTEPHUX CHUCTEMaX BiJ HECAHKI[IOHOBAHOI'O JOCTYMY. 3aTBEP/XKEHO HaKa3oM
JNCTC3I Cb Ykpainu Bix 28.04.1999, Ne 22.



https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/9786175740114
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/9786175740114
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/5703817277
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/5703817277
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/503001408X
https://ru.wikipedia.org/w/index.php?title=%D0%9B%D1%8E%D0%B3%D0%B5%D1%80,_%D0%94%D0%B6%D0%BE%D1%80%D0%B4%D0%B6_%D0%A4.&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%92%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC%D1%81_(%D0%B8%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/5845904374
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/9789332543515
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/9780521116398
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9. ACTY 3396.2-97. 3axuctr iHdopmamii. TexHIUHMI 3axuUcT 1HQOpMAILi.
Tepminu Ta BU3HAYCHHS.

10. ISO/IEC 15408-1:2005, Information technology — Security techniques —
Evaluation criteria for IT security — Part 1: Introduction and general model.

11. ISO/IEC 15408-2:2005, Information technology — Security techniques —
Evaluation criteria for IT security — Part 2: Security functional requirements.

12. ISO/IEC 15408-3:2005, Information technology — Security techniques —
Evaluation criteria for IT security — Part 3: Security assurance requirements.

13. HJI T3I 1.1-002-99: 3aranpHi MONOXKEHHS TO 3axXUCTy iH(poOpMaIi B
KOMIT'FOTEPHUX CHCTeMaXx BiJi HECAHKI[IOHOBAHOr'O JIOCTYIY. 3aTBEPKEHO HaKa3oM
JNCTC3I Cb Vxpainu Bix 28.04.1999, Ne 22,

14. ACTY 3396.0-96 3axuctr indopmamii. TexHiunuii 3axuct iHdoOpMaIrii.
OCHOBHI TIOJIO’KEHHS.

15. ACTY 3396.1-96 3axuct indopmamii. TexHiunmii 3axuct iHopmarlii.
[Topsimox poBeieHHS pOOIT.

16. ACTY 3396.2-97 3axuct indopmanii. TexHiunmii 3axuct iHopmarlii.
Tepminu Ta BU3HAYCHHS.

17. ACTY 2226-93 ABToMatu30BaHi cucTeMH. TepMiHU Ta BUSHAUCHHS.

12. Indpopmamniiini pecypcu B Intepneri

1.Kypc P.B. lllamuna «MamuHHOe O00Oy4ye€HHE W MCKYCCTBEHHBIM MHTEIUIEKT B
MaTeMaTHKe W MpuiIoxkeHusx» http://www.mathnet.ru/conf1243

2. [Tyynnii 1HTEJIEKT.
https://uk.wikipedia.org/wiki/%D0%A8%D1%82%D1%83%D1%87%D0%BD%D0
%B8%D0%B9_%D1%96%D0%BD%D1%82%D0%B5%D0%BB%D0%B5%D0%
BA%D1%82

3. Posnopsxennss KaGinery miHicTpiB Ykpainu Big 2 rpyads 2020 p. Ne
1556-p. KuiB «IIpo cxBanenns Konueniii po3BUTKY IITYYHOTO 1HTEIEKTY B Y KpaiHi»
https://zakon.rada.gov.ua/laws/show/1556-2020-%D1%80#Text

4. TToprai mry4aHoro intenekry - http://www.aiportal.ru

5. CucteMu WITy9HOTO iHTENEKTY - http://www.itfru.ru/

6. Acolialiis TYy4HOro iHTeNeKTy - http://www.raai.org

7. H.C. KoncrantunoBa, O.A. MutpodanoBa OHTOJOIHMM KaK CHCTEMBI
XpaHEeHUs 3HAHUM. [ DneKTpOHHBIN pecypc] — Pexxum JOCTyIIA:
http://window.edu.ru/resource/795/58795/files/68352e2-st08.pdf

8. Dobrynin, V., Patterson, D. W., and Rooney, N. Contextual Document
Clustering. [DJIeKTpOHHBIN pecypc] — Pexum JOCTyTIA:
http://www.sophiasearch.com/uploads/documents/contextual _document_clustering.p
df

9. Syafrullah, M., and Salim, N. Improving Term Extraction Using Particle
Swarm Optimization Techniques. // Journal of Computer Science. 2010. Vol. 6. Ne 3.



http://www.mathnet.ru/conf1243
https://uk.wikipedia.org/wiki/%D0%A8%D1%82%D1%83%D1%87%D0%BD%D0%B8%D0%B9_%D1%96%D0%BD%D1%82%D0%B5%D0%BB%D0%B5%D0%BA%D1%82
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