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BCTYII

[Iporpama wnHapuanbHOi gucuuiuliHd «TexHonorii HEMPOHHUX MepeXk 1 HEUiTKOro
MOJICIIIOBAaHHS B CHCTEMax YIPaBIiHHS» CKJIaJIeHa BIAMOBITHO 10 OCBITHBO-IPOQECIiHHOI
POrpaMu MiATOTOBKU

Npyruii (MaricTepchKii)
(Ha3Ba piBHS BHIIOi OCBITH)

cnerianbHOCTI G7 ABTOMAaTH3AIlIS, KOMIT'FOTEPHO-IHTEIPOBAHI TEXHOJIOTIi Ta pOOOTOTEXHIKA

cnerianizanmii

1. Onuc HaBYAJIBLHOI TUCHHUILIIHA

1.1. Mera BUKIagaHHs HaBYAJIHHOI TUCIIAIUIIHA

MeTor0 BUBUCHHSI IUCIUILTIHU € HATAHHS CTYJICHTaM MariCTepCchKoi MPOrpaMu TeOPETH-
YHUX 3HAHP 1 MPAKTUYHUX HABUYOK, HEOOXITHUX ISl pO3POOKHU, JOCTIIKEHHS Ta BIPOBAKCHHS
CyYaCHHX METOJIIB 1HTEJIEKTYaJbHOTO YIPaBIiHHSI Ha OCHOBI HEHMPOHHUX MEPEX Ta HEYITKOTO
MoJeNoBaHHs. JlUCIuIUIiHA CIIpSIMOBaHa Ha MiArOTOBKY MaOyTHIX (haxiBLiB, 31aTHUX BUPIIIY-
BaTU CKJIQ/IHI 3aBJaHHS aBTOMAaTH3aIlii Ta YIIpaBIiHHA B yMOBaX HEBU3HAYEHOCTI Ta HEMHINHOC-
Ti, BAKOPHCTOBYIOYH 1HHOBALIWHI TEXHOJIOT1] IITYYHOTO 1HTEJIEKTY

1.2. OcHOBHI 3aBIaHHS BUBYEHHS JIUCHUIUIIHHA.

1. O3HallOMJICHHS 3 TEOPETUYHUMHU OCHOBAMHU HEWPOHHUX MEPEX 1 HEUiTKOI JIOTIKH.

o BuBueHHs npUHIHMIB POOOTH MITYyYHUX HelpoHHUX Mepex (IIIHM), ix pisHOBH-
JiB, apXiTEKTYp 1 3aCTOCYBaHb.

e Po3ymiHHS OCHOB HEYITKOI JIOTiKH, BKJIIOUYAIOUN MTOHATTS HEYITKUX MHOXKHH, HE-
YITKUX BUCIJIOBJIIOBAHb 1 HEUITKMX CHCTEM YIPABIiHHS.

2. OBOJIOZIHHS METO/IaMU NPOEKTYBAHHS 1HTEJIEKTyaIbHUX CUCTEM yIpPaBIIIHHS.

o HaBuaHHs npuHIMIIAM NPOEKTYBaHHS HEHPOHHUX MEPEX Ta CHCTEM HEYITKOTO
YIPaBITIHHS JJISI MOJICITIOBAHHS Ta ONTHUMI3allii peaTbHUX MPOIIECIB.

o ®opMyBaHHS BMiHb 3aCTOCOBYBAaTH METOJH FOPUAHUX CUCTEM, IO MOETHYIOTh
HEHWPOHHI MEPEXKI 1 HEUITKY JIOTIKY, /IS IMiABUIICHHS €()eKTUBHOCTI yIPaBIIiHHS
CKJIaJHUMH JUHAMIYHUMH TPOLIECAMH.

3. PO3BUTOK NpakTUYHUX HABUYOK MOJEIIOBAHHS.

e OmnanHyBaHHS IHCTPYMEHTIB JJIsl MOJICITIOBAaHHS HEUPOHHUX MEPEX Ta HEUITKHX
cucreM ynpapmiaHs B cepenopuini MATLAB, Simulink.

o BMiHHS HamamITOBYBATH MapaMeTpy HEMPOHHUX MEpPEX, TPEHYBATH IX Ta aHaIi-
3yBaTH SIKICTb HABUAHHS.

4. AmHani3 1 BUpIIIEHHS 33/1a4 YIPaBIiHHSA B yMOBaX HEBU3HAUEHOCTI Ta CKJIATHOI AMHAMI-
KH.

o OBOJIOJIHHS METOJJAMH HEUITKOTO YIPABIIHHS, 10 T03BOJISIOTH KEPYBAaTH CHC-
TEMaMH B YMOBaX HEBM3HAYCHOCTI IAaHUX Ta 3MIHHHUX MapaMeTpiB.

e Po3po0ka anropuTMiB ynpaBiIiHHSA, 3JaTHUX aAANTYBATUCS 10 3MiH CEPEAOBUIIA,
3a JJOIOMOT'0X0 HEHPOHHUX MEPEX Ta HEUITKUX CUCTEM.

5. JlocnipKeHHS. MOXKIIMBOCTEH 1HTErpallil iHTeIeKTyaIbHUX CUCTEM YIPaBIIiHHS.

e BuBYeHHsS MOXIUBOCTEH 1 0OMEKEHb 1HTETpallli HEHPOHHUX MEPEX Ta HEUITKOT
JIOTiKU B aBTOMATHU30BaH1 CUCTEMH YIIPaBIIiHHSA BUPOOHUYMMH Ta TEXHOJIOTTUHU-
MH NIPOLIECAMH.
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o Po3pobOka MeTOiB MiABUIIIEHHS IPOAYKTHBHOCTI Ta €()EKTUBHOCTI YIIPaBIIiHHS 32
JIOTIOMOTOFO 1HTEJIEKTYaIbHUX TEXHOJIOTIH.
6. PO3BUTOK aHATITHYHUX 1 JOCTITHUIIPKUX HABUUOK.
o IIpoBeneHHss HAYKOBUX JIOCIIIPKEHb B 00J1aCTI HEHPOHHUX MEPEK Ta HEUITKUX
CHCTEM.
e 3IaTHICTH aHAJI3yBAaTH Cy4acHI HAyKOBI Ipalll Ta BIPOBAIKYBAaTH HOBITHI 1OCST-
HEHHS y MIPAKTUKY PO3POOKH CUCTEM YIPaBIIiHHS.

1.3. KinbKicTh KpeauTiB

4
1.4. 3arajipHa KUIBKICTE T'OJIUH
120
1.5. XapakTepucTHKa HaBYaIbHOI JUCIUIUTIHA
OO6oB’s13k0Ba / 32 BHOOpPOM
Jlenna ¢opma HaBuaHHS | 3aouHa (qucTaHmiitHa) hopMa HaBYAHHS
Pix miaroroBxu
1-it | 1-it
Cemectp
2-ii | 2-it
Jlexii
22 ron. | 4 ron.
ITpakTH4Hi, CEMIHAPCHKi 3aHATTS
10 rox. | 4 ron.
JlabopartopHi 3aHATTS
TOJ. | TOJ.
CamocriitHa poboTa
88 rog. | 112 ron.
y TOMY YHUCJII 1HJAWBITyaJbHI 3aBJaHHS
TOJ.

1.6. Ilepenik KOMIIETEHTHOCTEH, 110 GOPMY€E TaHa JUCLUUIUTIHA

3K1. 3naTHicTh NPOBEASHHS JOCIIKEHb Ha BiJIMOBITHOMY PiBHI.

3K2. 3naTHicTh reHepyBaTH HOBI 1/1€1 (KpeaTUBHICTB ).

3K3. 3paTHicTh 10 aOCTPaKTHOIO MHCIICHHS, aHaJli3y Ta CHHTE3Y.

®OK1. 3garHicTe 3MIHCHIOBATA aBTOMATH3AILlI0 CKJIAJHUX TEXHOJOTIYHUX O0’€KTIB Ta
KOMIUIEKCIB, CTBOPIOBATH KiOep(di3W4HI CUCTEMH HA OCHOBI IHTEIEKTyalbHUX METOJIIB yIIPaB-
JiHHSA Ta MUGPOBUX TEXHOJOTIH 3 BUKOPHCTaHHSIM 0a3 JaHuWX, 0a3 3HaHb, METOJIB IITYYHOTO
IHTEJNEKTY, pOOOTOTEXHIYHUX Ta IHTEIEKTYaTbHIX MEXaTPOHHUX MPUCTPOIB.

®K3. 3aaTHICTH 3aCTOCOBYBATH METOIM MOJICITIOBAHHS Ta ONTUMI3AIT JIJIST JOCIIIKEHHS
Ta MiJBUIIEHHS €()EeKTUBHOCTI CHCTEM 1 MPOLECIB KEPyBaHHSA CKJIAJHUMH TEXHOJOTTUHUMH Ta
OpraHizaIifHO-TeXHIYHUMHU 00’ €KTaMHU.

@®KS5. 3naTHICTh IHTErpyBaTH 3HAHHS 3 IHIIUX Tajy3ei, 3aCTOCOBYBaTH CUCTEMHUI M-
X1J Ta BpaXxOBYBAaTH HETEXHIUHI aCIEKTH TPH PO3B’s3aHHI 1HXKCHEPHUX 3aJlad Ta TPOBEIICHHI
HAYKOBHUX JIOCIIJKEHb.

®K6. 31aTHICTS 3aCTOCOBYBATH CyYacHI METOJIM TE€OPii aBTOMAaTUYHOTO KEPYyBaHHS IS
PO3p0o0IeHHST aBTOMAaTH30BaHUX CUCTEM YIPABIIHHS TEXHOJIOTITYHUMH MPOLIECaMH Ta 00’ €KTaMH.
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O®K?7. 3maTHicTh 3aCTOCOBYBATH CIIielliali3oBaHe MporpamMHe 3abe3mneueHHs Ta 1UudpoBi
TEXHOJIOTIT JJI1 PO3B’SI3aHHSI CKJIAMIHUX 3a7a4 1 mpoOjeM aBTOMaTH3allii Ta KOMIT IOTEpHO-
IHTErpOBAaHUX TEXHOJIOTIMH.

1.7. Ilepenik pe3ynpTaTiB HaBYaHHS, 110 (HOPMYE AaHA AUCIUILTIHA

[TPHO1. CtBOoproBaTu cucteMu aBTroMaTHu3ailii, Kibepdizudai BUpOOHUIITBA HA OCHOBI BU-
KOPUCTAHHS 1HTEJIEKTYaIbHUX METOIB yIpaBIiHHS, 0a3 JaHWUX Ta 0a3 3HaHb, IU(PPOBHUX Ta Me-
PEXKEBUX TEXHOJIOT1H, pOOOTOTEXHIYHUX Ta IHTENEKTYAIbHUX MEXaTPOHHUX MIPUCTPOIB

[TPHO3. 3acTrocoByBaTH criemiagizoBaHi KOHIETITYalbHI 3HAHHS, IO BKJIIOYAIOTh CyYacHi
HAYKOBI1 3700yTKH, a TAaKOXK KPUTUYHE OCMUCICHHSI CydacHUX MpoOieM y cdepi aBTomMaTH3allii
Ta KOMIT FOTE€PHO-IHTErPOBAHUX TEXHOJOTINA JUIsl PO3B’sI3yBaHHS CKJIAJHUX 3a/a4d mpodeciitHol
JUSIIBHOCTI.

[TPHO4. 3acTocoByBaTH CydacHi MiAXOIU 1 METOIM MOJICTIOBAHHS Ta ONTHUMI3AIll I 10-
CIIIJDKEHHS Ta CTBOPEHHsI €(DeKTHBHHX CHCTEM aBTOMATH3alii CKIQJHUMH TEXHOJIOTIYHUMHU Ta
OpraHi3aIifHO-TeXHIYHUMHU 00’ EKTaMHU.

[TPHOS5. Po3po6usiTi KOMII' FOTEPHO-IHTETPOBaHI CHCTEMH YIIPABIIHHS CKIQIHUMH TEXHO-
JIOTIYHUMHM Ta OPTaHi3aliiHO-TEXHIYHUMH 00’ €KTaMH, 3aCTOCOBYIOUM CUCTEMHUU MiAXia 13 Bpa-
XYBaHHSIM HETEXHIYHHMX CKJIQJIOBUX OLIHKH 00’ €KTIB aBTOMATH3ALlii.

[TPHOS. 3acTocoByBaTu cy4acHi MareMaTHU4Hi METOJIA, METOAHM TEOPii aBTOMATHYHOTO Ke-
pyBaHHsI, TeOpii HATIHHOCTI Ta CHCTEMHOTO aHAaNi3y IJs JOCTIIKEHHS Ta CTBOPEHHS CHUCTEM
aBTOMATH3aIlll CKJIA[IHUMH TEXHOJIOTIYHUMH Ta OpraHi3alliiHO-TeXHIYHUMH 00’ €KTaMu, Kioepdi-
3UYHUX BHPOOHUIITB.

[TPH10. Po3po0asTi 1 BUKOPUCTOBYBATH CIICIiali30BaHE MPOrpaMHe 3a0e3MeueHHs Ta
u(ppoBl TEXHOJOTIi JUIsi CTBOPEHHS CHUCTEM aBTOMATH3allii CKJIAJHUMHU OpraHi3aiiiHo-
TeXHIYHUMHU 00’ €KTamu, PO eCiHHO BOJOIITH CIEIiaTbHUMU MPOTPAMHUMHU 3aCO0aMH.

1.8. IIpepexBizutu: CTyAeHT TOBUHEH BOJIOAITH 3HAHHSIMU 3 TEOPii aBTOMAaTUYHOTO Kepy-
BaHHs, MaTeMaTHMYHOT'O MOJIEIIOBaHHs, METOJIB MPOrpaMyBaHHS Ta LU(POBUX TEXHOJIOTIH,
OTPUMaHUMU M Yac MOMEPEeAHhOr0 eTamy HaB4aHHSA. HeoOXiTHUMHU € TaKoXX 3HaHHs, HaOyTI
i 4ac BUBYEHHS AWUCLUIUIIH MEPLIOro cemecTpy maricrparypu: IlporpamyBanHs Ta mudposi
TEXHOJIOTIi B aBTOMAaTH30BaHUX CHCTEMax KepyBaHHs, MOJENOBaHHS Ta ONTHUMI3aIlisl CUCTEM
kepyBaHHs, Cy4yacHi METO/IM Ta aJITOPUTMU CUCTEM aBTOMATUYHOTO KEPYBaHHS.

2. TeMaTHYHHUH IJIAH HABYAJILHOI JUCHHUILIIHA

Pos30in 1. 3actocyBaHHA HEHPOMEPEIKEBUX TEXHOJIOTIH B CHUCTEMAax YIPaBIiHHS
Tema 1. OCHOBHI MOHATTSA 1 CTPYKTYPHI CXEMHU IMTYYHUX HEHPOHHUX MEPEK
["amy3i 3acTocyBaHHA IITYyYHUX HEHPOHHUX Mepex. HeiipomepeskeBuil miaxin 10 ympasiliH-
Hs. biosoriuni ocHOBH (QyHKITIOHYBaHHS HelpoHa. CTPyKTypHA cXeMa IMITy4YHOT'0 HEMpOoHa: He-
POH 31 CKaJIIpHUM BXOA0OM; (PyHKIIiT akTHBaLlii HelpoHa; HEUPOH 3 BEKTOPHUM BXxonoM. Kiacu-
dbikarlis HeHPOHHUX MEPEX 1 X BIACTUBOCTI. 3MIOHOCTI OaraTomapoBux Mepek. ApXiTeKTypa i
BJIACTUBOCTI HEHPOHHUX MEPEX MPSIMOTO PO3MOBCIOIKEHH: OJHOIIAPOBI MepeKi; GaraTomapo-
Bl MEpEXi; MEpPEXKi MPSIMOTO PO3TMOBCIOKEHHS 3 CUTMOTIAIBHUMHU (YHKIISIMU aKTUBAITii
Tema 2. HaBpuaHHS HEPOHHUX MEPEK
CyTHICTh TpoIlecy HaBUaHHS. SIBHINE MepeHaBuaHHs. 3M10HICTh y3araabHeHHs. KpuTepiit sskocTi
HaBYaHHs. HaBuanHs onHomIapoBoi Mepexi. HaBuanHs GararomapoBoi Mepexi. MeTo 3BOpoT-
HOTO PO3MOBCIO/KEHHS TOMUIKK. HacTpoiika BaroBux Koeili€eHTiB MEPExKI.
Tema 3. Inentudikanis AMHAMIYHAX CUCTEM 32 JOMIOMOTOI0 HEHPOHHUX MEPEkK
Mopaeni cuctem, BUKOPUCTOBYBaHI MpU HelpoMepexkeBid ineHTtudikamii. Heliporai mepexi
SK yHiBepcanbHi Mojeni. [ToOynoBa npsimoi 1 iHBepcHOT HEHPOHHOT MO/IeT 00’ €KTY.



Tema 4. CunHTe3 HEHPOMEPEKEBUX CUCTEM YIPABIIIHHS 3 BAKOPHUCTAHHSIM CUCTEMHU
MATLAB
HeiipomepeskeBa cuctema ynpapiHHsS HEJNIHIHHUM AWHAMIYHUM 00’ exToM. Perymsaropwu, pe-
aiizoBaHi B makeTi npukinagaux mporpam Neural Network Toolbox cucremun MATLAB. Ilpun-
un no0ynosu perynaropa 3 nmporao3oM NN Predictive Controller. CunTe3 Helipoperymsropa 3
nporaozoM NN Predictive Controller 3 Bukopuctanusm cuctemu MATLAB. [Ipunnun modymo-
BU HeHpoperymsTopa Ha OCHOBI Mojeni aBToperpecii 3 kom3awounM cepegHiMm NARMA-L2
CONTROLLER. Cunre3 neipoperynaropa NARMA-L2 CONTROLLER 3 BukopuctaHHAM
cucreMu MATLAB4. Tlpuniun noOynoBu HelpoperynsTopa 3 etanonHoro mozaemtio MODEL
REFERENCE CONTROLLER. Cunte3 wHedipoperymatopa MODEL  REFERENCE
CONTROLLER 3 Buxkopucranusam cucremu MATLAB.
Po30in 2. 3actocyBaHHSI CHCTEM HEUITKOTO BUCHOBKY B 3aJa4axX yIpaBIiHHS
Tema 1. OcHOBH Teopil HEUITKMX MHOXHHI 1 HEUITKOI JIOT1KH
EdexTuBHICTh cHCTEM NPUAHATTS PIIIEHB,II0 BUKOPUCTOBYIOTh METOJIM HEUITKOI JIOTIKH.
OcCHOBHI IOHSATTS HEUITKOI Joriku. Onepairii HaJi HEYITKUMUA MHOKHHAMH 1 BiTHOCHHAMu. Hedi-
TK1 1 JIHTBICTMYHI 3MiHHI, HEWiTKI 4yrcyia. HediTki BUCHOBKU. BUKOpHUCTaHHS CHCTEM HEUYITKOTO
BHCHOBKY B 33/1a4ax YIPaBIiHHS.
Tema 2. T'i6puaHi Mepexi
OCHOBHI TOHATTS 1 BU3HAYEHHS T1OpUIHUX MEpex. ANTOPUTMH HABUAHHS 1 BUKOPUCTAHHS
riopuaanx Mepex. Heuitkuit ribpuaauii knacudikarop.
Tema 3. CUHTE3 HEUITKUX PETYIAATOPIB 3 BUKOpUCTaHHAM cuctemu MATLAB
[Tpusnauenns 1 moxumBocTi makery Fuzzy Logic Toolbox. I'padiunuii inTepdeiic Fuzzy
Logic Toolbox. Po3po0Oka Mozeni cucteMu ynpaBiliHHS 3 HEUITKUM peryiasTopoM. @opMyBaHHS
0a3u mpaBUJI CUCTEMH HEYITKOTO BUCHOBKY. Po3po0Oka cucTemMu HEUiTKOro BUCHOBKY. Moento-
BaHHS IBOMACOBOI €JIEKTPOMEXAaHIYHOT CUCTEMH 3 HEUITKUM PETYIATOPOM
Tema 4. TlobynoBa Mmoneneit AMHAMIYHUX 00’ €KTIB 3 BUKOPUCTAHHSM T1OPUIHUX MEPEIK.
OCHOBHI TOHATTS 1 BU3HAUYEHHS T1OpUIHUX MEpex. ANTOPUTMH HABUAHHS 1 BUKOPUCTAHHS
riopuaanx Mepex. Heuitkuit ribpuaauii kinacudikarop.

3. CTpyKTypa HABYAJIBHOI JUCUMILIIHA

Ha3Bu po3aimiB i Tem Kinpxicte rogua
neHHa Gopma 3ao4yHa hopma
yCbOTO y TOMY YHCII yCbOI'O y TOMY YHUCII
a1 | o | nab. | igg. | c. a | o | mao. | iHg. | c.
p- p-
1 2 3141 5 6 7 8 9 [10] 11 | 12 | 13
Po3ain 1. 3acTocyBaHHsI HEMpOMEPEKEBUX TEXHOJIOT1H B CUCTEMaX yIpaBJIiHHS

Tema 1. OcHoBHI 13 2 11 [ 14,5 0,5 14

HOHATTS 1 CTPYKTYp-
HI CXEMH MITYYHUX
HEHPOHHUX MEPEK

Tema 2. HaBuanus 13 2 11 | 14,5 0,5 14
HEHPOHHUX MEPEK
Tema 3. Inentudika- | 17 4 12 11 | 15,5 051 14

i IUHAMIYHUX CHUC-
TEM 3a JOIIOMOI'OIO
HEUPOHHHUX MEPEX

Tema 4. Cunres Heii- | 19 4 14 11 | 15,5 0,51 14
POMEPEKEBHUX CHC-
TEM YIPaBIIHHA 3
BUKOPHCTaHHSM CHC-




temu MATLAB
Pazom 3a pozninom 1 | 62 12 16 44 | 60 2 |2 56
Po3aia 2. 3actocyBaHHS CHCTEM HEUITKOTO BUCHOBKY B 3a/1ayax YIpaBIiHHS
Tema 1. OcHoBu Teo- | 13 2 11 | 14,5 0,5 14
pii HEWITKUX MHOXKHHI
1 HEYITKO{ JIOTIKA
Tewma 2. T'i6puHi 13 2 11 | 14,5 0,5 14
Mepexi
Tema 3. Cunte3 He- | 17 4 |2 11 | 15,5 0,51 14
YITKUX PEryJIATOpIB 3
BUKOPHUCTAHHSAM CHC-
temu MATLAB
Tema 4. [To6ynoBa 15 2 |2 11 | 15,5 0,51 14
MOJeJIEd qUHAMIY-
HUX 00’ €KTIB 3 BUKO-
PUCTaHHSM T10pHI-
HUX MEPEK
Pazom 3a pozniiom 2 | 58 10| 4 44 | 60 2 2 56
Yceboro rooun | 120 22 110 88 | 120 4 |4 112
4. Temu ceMiHAPCHKUX (IPAKTHYHHX, JJA00PATOPHUX) 3aHATH
Ne Hazpa temu Kinpkictb
3/m TOJIMH
1 Busuenns ¢ynkmiii makery npuxnagaux nporpam NEURAL NET- 1
WORK TOOLBOX cucremu MATLAB
2 | IlobynoBa HelipomepekeBux mMojenei 3a qonomororo nakety NEURAL 1
NETWORK TOOLBOX cucremu MATLAB
3 | Cunres perynstopa 3 nporaozoM NN Predictive controller 3 Bukopuc- 2
ta"HsIM cuctemu MATLAB
4 | CuHTe3 HEUpOpETyIATOpa Ha OCHOBI MOJIENI aBTOperpecii 3 KOB3alouuM 1
cepennivm  NARMA- L2 Controller 3 BHKOpPHUCTaHHSIM CHCTEMH
MATLAB
5 | Cunre3 HeWpoperymsiTopa 3 erajoHHOw Mojemno model Reference 1
Controller 3 Bukopucranusim cuctremu MATLAB
6 | BuBuenns gynkimii makery Fuzzy Logic Toolbox cuctemn MATLAB 1
7 | IlobynoBa HeuiTKUX Mojenei 3a nomomororo mnakery Fuzzy Logic 1
Toolbox cucremu MATLAB
8 | CuHTe3 HEUiTKUX PEeryasTopiB 3 BUKopucTtanHsm cuctemu MATLAB 1
9 Po3pobka HewiTko1 Mojeni riOpuaHOT MepeXi JUIsl BUPIIICHHS 3aBIaHHS 1
ieHTudikalii 1BOMacoBOi €JIEeKTPOMEXaHIYHOI CUCTEMHU
Pa3zom 10




5. 3aBaanHs 1719 camocTiliHOI podoTa

3/

Bunu, 3Mict camocTiitHOT poOoTH

Kinexkicts
TOIUH

OCHOBHI MOHATTSA 1 CTPYKTYPHI CXEMH IMTYYHUX HEHPOHHUX MEPEXK.
PoGota 3 koHcnekTOM JekIiil. PoGora 3 HaB4anbpHOIO JiTepaTyporo. [li-
ATOTOBKA JI0 MPAaKTUYHOTO 3aHATTS. BUKOHAHHS KypCOBOTO TPOEKTY.
BukoHnaHHs 3aBHaHb ISl CaMOCTIHHOI poOOTH Ha CalTi AMCTAHIIMHOT
OCBITH.

11

HapuaHHs HEMPOHHUX MEPEK.

Po6ora 3 koHCcTekTOM Jekinii. Po6ora 3 HaBuansHOMO JiTeparyporo. I1i-
JITOTOBKA JI0 MPAKTUYHOTO 3aHATTS. BHUKOHAHHS KypCOBOTO IPOEKTY.
BukonanHs 3aBmaHp ISl CaMOCTIHHOT poOOTH Ha CalTi AWCTAHIIIHHOT
OCBITH .

11

[nenTudikaris TMHAMIYHUX CHCTEM 3a JOIMIOMOTOI0 HEHPOHHUX MEPEK
PoGota 3 koHcnekTOM JekIiil. PoGoTta 3 HaB4anbpHOIO JiTepaTyporo. [li-
JTOTOBKA JI0 NMPAKTUYHOTO 3aHATTS. BUKOHAHHS KypCOBOTO IPOEKTY.
BukoHnaHHs 3aBHaHb ISl CAaMOCTIHHOI poOOTH HA CalTi AMCTAHILIMHOT
OCBITH .

11

CuHTe3 HeWpoMepeKEeBUX CHCTEM YIPABIiHHS 3 BUKOPUCTAHHSAM CHC-
temu MATLAB.

PoGota 3 koHcnekTOM JekIiil. PoGoTta 3 HaBuanbpHOIO JiTepaTyporo. Ili-
ATOTOBKA JI0 MPAaKTUYHHUX 3aHATh. BUKOHaHHS KypCcOBOTO MPOEKTY. Bu-
KOHAHHA 3aBJIaHb JJIs1 CAMOCTIHHOT poOOTH Ha CalTi AMCTAHIIIHOI OCBi-
TH

11

OcHOBU Teopii HEUITKUX MHOYKUHI 1 HEHITKO1 JIOTIKH.

Po6ora 3 koHCcTiekTOM Jekinii. Po6ora 3 HaBuansHOMO JiTeparyporo. I1i-
JTOTOBKA JI0 MPAKTUYHOTO 3aHATTS. BUKOHAHHA KypCOBOTO IPOEKTY.
BukonaHHs iHIMBITyalIbHUX 3aBJIaHb.

11

I'iGpuaHi Mepexi.

Po6ora 3 koHcTiekTOM Jekiii. Po6ora 3 HaBuansHOMO JiTeparyporo. I1i-
ATOTOBKAa OO MNPAKTHUYHOI'O 3aHATTH. Buxkonanns KYpCOBOI'O IHPOEKTY.
BukonanHs 3aBmaHp ISl caMOCTIHHOT poOOTH Ha CalTi AMCTAHIIIHHOT
OCBITH .

11

CuHTe3 HEUITKHX PEryysaTopiB 3 BUKopuctanuaMm cucremu MATLAB.
PoGota 3 koHcnekTOM Jekiiil. PoGoTta 3 HaB4aibpHOIO JiTepaTyporo. [li-
ATOTOBKA /10 MPAKTUYHHUX 3aHATh. BUKOHAHHS KypcOBOro ImpoekTy. Bu-
KOHAaHHA 3aBJIaHb JJIs CAMOCTIHHOT poOOTH Ha CalTi AMCTAHIIMHOI OCBi-
TH .

11

[ToOGynoBa mMojeneit mMHaMiuHUX 00’ €KTIB 3 BUKOPUCTAHHSAM T10pUTHUX
MEpPEeK.
Po6ora 3 koHCcmiekTOM Jekinii. Po6ora 3 HaBuansHOMO JiTeparyporo. I1i-
ATrOoTOBKAa 10 HpaKTI/I‘IHOFO 3aHATTH. BI/IKOHaHHSI KprOBOFO HpOCKTy.
BukonanHs 3aBmaHp IS CaMOCTIHHOT poOOTH Ha CalTi AWCTAHIIIHHOT
OCBITH.

11

Pazom

88

6. InquBinyajabHi 3aBIaHHS
He nepen6aueno HaBYaIbHUM TJIAHOM




7. MeToau HABYAHHA

[TosicHIOBaTIbHO-1ITIOCTPATUBHUM, PENPOTYKTUBHUMN, YaCTKOBO-TIOIIYKOBHMA, JOCIITHUIIb-
KW, MpOOJIEMHOTO BUKJIAy; CIIOBECHI, HAOYHI, MPAKTUYHI; aHAI3, CHHTE3, 1HIAYKIIis, TeAyKIis;
AKTHUBHI METOIU (IUCKYCii Ta ge0aTh, METOl KeHCiB), IHTepaKTUBHI METOIU (IHTEPAKTUBHI JIeK-
1111, MO3KOBI IITYPMH, IHTEPAKTHUBHI CUMYJIAILI1), MPOEKTHI METOAM (IMPOCKTHE HABYAHHS, METO]I
MPOEKTIB); METOIN JUCTAHIIMHOTO HABYAHHSI.

8. MeToau KOHTPO.I10
Ilomounuii Konmpob — yCHE Ta TMMCbMOBE ONMUTYBAHHS, €KCIIPEC-OMUTYBAaHHS, KOHTPO-
JbHI poOOTH, TECTYBAHHS, OILlIHKA MPAKTUYHUX HABUYOK, MEpeBipKa 3aBIaHb JUIsl CaMOCTIHHOI
po0OOTH, KEMC-METO I, KOMIT FOTEPHI CUMYJIALIII.
1liocymkosuii Konmpoab — eK3aMeH

9. Cxema HapaxyBaHH# 0aJiB

JJI MiZICYMKOBOI'0 CEMECTPOBOI0 KOHTPOJIIO IIPU NMPOBeIeHHI CeMeCTPOBOI0
eK3aMeHy

[ToTouHMi KOHTPOJIb, caMOCTiiiHa po0O0Ta, IHAMBITya bHI 3aBJAHHS

KonTposbsna pobora,
Pozpin 1 Poszmin 2 nependaueHa HaBya- | PaszoM
JIbHUM IUIAHOM

Ex3amen | Cyma

Tl T2 T3 T4 T1 | T2 T3 T4

3 3 3 3 3 3 3 3 20 60 40 100

T1, T2 ... —Temu po3aiiiB

Jnst momycKy A0 CKIaAaHHs ITiJICYMKOBOTO KOHTPOJIIO (3alliky, abo ek3aMeHy) 3100yBad
BUIIOi OCBITH MOBHWHEH HaOpatu He MeHme 20 OamiB 3 HABYAIBHOI JUCIMILTIHY Il 9ac MOTOY-
HOTO KOHTPOJII0, CAMOCTIHHOT pOOOTH, 1HAUBIAyaTbHOTO 3aBAaHHS.

Kpurepii oniHIOBaHHSA HABYAJIbHUX JOCATHEHb

[Tin yac BUBYEHHS HABYAIBbHOI MUCHHIUTIHU «TeXHOMOTii HEMPOHHUX MEPEX 1 HeUiTKOTO
MOJICITIOBAHHS B CHCTEMax YIpaBJiHHS» TexHoIOrid mrydHoro iHTenekty (III) 3miicHroeThCs
BiNOBiAHO 110 [1OMITHKM BUKOPUCTAHHS TEXHOJIOTIH IITYYHOTO 1HTENEKTY XapKiBChKOTO HAIliO-
HaJpHOTO yHiBepcuTeTy iMeHi B. H. Kapasina.

VYV Mexax aucruiutiag « TexHomorii HeHPOHHUX MEpeX 1 HEUITKOTO MOJICITIOBAHHS B CHC-
TeMax YIpaBJIiHHs» 3aCTOCOBYIOThCS Taki Mojieni Bukopucranus LI

1. Mogenb «II1 3a60poHeHO».

BukopucTaHHs TEXHOJIOTIH MITYYHOTO 1HTEIEKTY HE JOMYCKAEThCS I1i]] Yac BUKOHAHHS KO-
HTPOJILHUX 3aXOJiB, CIIPSIMOBAHMX HA MEPEBIPKY 3HAHB JUIsI CAMOCTIHHOTO BHKOHAHHSA 1 cop-
MOBAHOCTI KOMIIETEHTHOCTEH 37100yBada OCBITH, 30KpeMa: YCHOTO ONUTYBAHHS, KOHTPOJBbHUX
po0iT, ek3aMeHy.

2. Moxnenp «I11I gx acucTeHT.

[Tig yac mMiATOTOBKY 10 MPAKTUYHUX 3aHATh, BAKOHAHHS 3aBIaHb JJII CAMOCTIHHOTO BHKO-
HaHHS, aHATITHYHAX OTJISAJIIB Ta 1HIIMX MUCBMOBUX POOIT 103BOJIA€ThCs Bukopuctanus LT ms:
NOLIYKY Ta cucTeMaTH3allii inpopmarii, 1000py Ta MEPBUHHOTO aHAJi3y HAYKOBUX JKEpE, Mo-
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SICHEHHS CKJIAJTHUX TOHSITh, YIOCKOHAJIEHHS CTPYKTYPH TEKCTY, IEPEBIPKHU ITPAMAaTUKH, CTUIIIO Ta
odopMIIeHHS, TeHepaIlii i7eH, m1any poooTr abo MPUKIIAIiB.

@diHanbHUIA TEKCT pOOOTH, BUCHOBKH, aHaJi3, IHTEpIIpETaIlisl pe3yabTaTiB Ta MPUHHATI pi-
IIEHHS TOBUHHI OyTH CaMOCTIMHO MiATOTOBJIEH] 3100yBauyeM OCBITH.

3. Mogenb «I sik iHCTpyMEHT».

Uit OKpeMuX MpaKTHYHUX, MPOEKTHUX ab0 JOCIITHUIBKUX POOIT BUKOPUCTAHHS TEXHO-
JIOTIH IITYYHOTO IHTEJIEKTY MOXe OyTH OOOB'SI3KOBOIO CKJIAJIOBOIO BUKOHAHHS 3aBIaHHS. Y Ta-
KUX BHITaJKax 37100yBaui OCBITH MOXXYTbh BUKOPHCTOBYBATH reHepaTuBHi mozeni LI mst: anai-
3y Ta MIATOTOBKH JIaHUX, T€HEpaIlii, aHaji3y ¥ onTUMIi3allii MporpaMHOTo KOy, TIOPIBHSIHHS pe-
3ynbTaTiB podotu pizHux Moneneit 11, ctBopeHHs Bisyamizamiii, cxem abo 300paXkeHb, aHATI3y
BEJTMKUX MACHUBIB JJAHUX. POBEJICHHS EKCTIEPUMEHTIB 13 3aCTOCYBaHHSIM Cy4YaCHHX IHCTPYMEHTIB
HITYYHOTO 1HTENEKTY.

VYci pesynbrath, oTpuMasni 3a gonomororo I, miansraoTe KpUTUYHOMY aHaJI3y, TEPEeBi-
pIIi Ta JOOMPAIIOBAHHIO 3100yBaYeM OCBITH.

HexnapyBanusa Bukopuctanus LI

V pasi BUKOpUCTAaHHS TEXHOJIOTH IMTYYHOTO 1HTEIEKTY 3100yBad OCBITH 3000B'sI3aHMI 3a-
3HAYUTHU: Ha3BY cepBicy abo mopeni II; naty BUKOpUCTaHHS; XapaKTep JOMOMOTH (TeHepalis
1meH, momyk iHdopmartii, aHaji3 1aHuX, TeHepallis Koy, pearyBaHHs TEKCTY TOIIO).

3a BUMOTOI0 BHKJIaAa4da 3700yBay OCBITA TTOBUHEH HAJIaTH BUKOPHUCTAHI 3amUTH (prompts)
a00 MosICHUTH cTIoci® BUKOpUCTaHHA iHCTpyMeHTiB 111

HenexnapoBane BUKOPHCTAHHS TEXHOJIOTIH IITYYHOTO iHTENEKTY a0 MOJIaHHs 3reHepOoBa-
Horo IIII maTepiary sk BIACHOTO pe3yJIbTaTy HABUAIBLHOI MisTIBHOCTI PO3TIISAAETHCS SK MOPY-
[ICHHS TIPUHIINITB aKaJIeMiqHOI JOOPOYECHOCTI BiMOBIAHO J0 BHYTPIIIHIX HOPMATHBHUX J0-
KYMEHTIB YHIBEpPCUTETY.

BusHaHHs pe3ynbTaTiB HaBUaHHS, OTPUMaHUX Y He(hOpMaJIbHII OCBITI

BuzHnanHs pe3ynbTaTiB HaBYaHHS, OTPUMAaHUX 3700yBadeM OCBITH Y He(hOpMaIbHIN OCBI-
Ti, 311HCHIOETbCA HAa OCHOBI MPHUHIIMITIB aKaJAEMIYHOI 100pOYecHOCTI, 00'€KTUBHOCTI OLIIHIOBAH-
HS Ta BIAMOBIAHOCTI OTPUMAHUX PE3yJbTaTiB HaBYaHHS MPOTPAMHUM pe3yJbTaTaM HaBYaHHS 3
BiqnoBiAHOI nuciuiutind. HeopmanbHa ocBiTa MOXe BKIIFOUATH MIPOXOJKEHHS OHJIAWH-KYPCIB,
y4acTh y TPEHIHTax, ceMiHapax, MpakTHKyMaxX, MalcTep-Kiacax Ta IHIUX (opMax HaBYAHHS,
pe3yabTaTh SKUX BiIMOBIIAIOTH 3MICTY Ta MPOTrPAMHUM pe3yJabTaTaM HaBYaHHS 3 AUCIUILTIHH.

Kpurepii npuiiHATHOCTI pe3yJIbTATIB.

PesynbraT HaBYaHHA, OTpUMaHi y He(OpMalIbHIN OCBITi, MOKYTh OyTH BH3HaHI 32 YMO-
BH iX BIIMOBIIHOCTI 3MICTY MUCUHUIUTIHM, TIPOTPAMHHUM pE3yJIbTaTaM HaBYAHHS Ta JOCATHEHHS
3100yBadeM piBHS 3HAHb 1 HABUYOK, €KBIBAJIGHTHOTO OIiHII «Ho0pe» (70—89 GaiB) 3a MIKaIO0
OLIIHIOBaHHS.

ITig gac oriHIOBaHHS BPAaxOBYETHCS BIAMOBIAHICTH OTPUMAHUX y He(POpPMaIbHIM OCBITI
pe3ysbTaTiB HaBUAHHS TEOPETHYHHM 3HAHHSIM, MPAKTUYHUM YMIHHSIM Ta KOMIIETEHTHOCTSIM,
nepeadaueHuM poOOY0I0 MPOTPaMO0 JUCIUILIIHHU, a TAKOXK 3JaTHICTH 3/100yBada OCBITH 3aCTO-
COBYBAaTH OTPUMaHIi 3HaHHS JUUIsl BAKOHAHHSI BiIIIOBITHINX HABYAIBHUX Ta MPAKTHYHUX 3aBaHb.

Jliis po3riisiqy MUTAHHS PO BU3HAHHS PE3yNbTaTiB HABYAHHS, OTPUMAHKUX Y HeopMaib-
HIl OCBITI, 3100yBa4Y OCBITH MOBUHEH HAATH JOKYMEHTAJIbHE IMiITBEP/HKEHHS YCIIITHOTO MPO-
XOJIKEHHsI BIIMOBITHOTO HaBYaHHS (cepTudikat, CBIIOITBO a00 iHIIUI TOKYMEHT).

BuMoru 10 1OKyMEHTIB Ta Tpolieypa BU3HAHHS pe3yJIbTaTiB HaBYaHHS, OTPUMAHUX Y
HeOpMalbHiM OCBITI, BU3HAYAIOTbCS YMHHUM Ha MOMEHT 3BEpHEHHs 3/100yBaya OCBITH 13 3as-
BOIO PO BU3HAHHS PE3yJIbTaTIB HaBYAHHS, OTPUMAHUX Yy HedopManbHil ocBiTi, [lopsakom BH-
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3HAHHS PE3yJIbTaTiB HaBUaHHs, OTPUMAHMX y HedopManbHii OCBITi, B XapKiBCbKOMY HaIliOHa-
arHOMY yHIBepcuteTi iMeHi B. H. Kapasina.

Ixana ouniHIOBaHHSA

Ominka
Cyma GaiB 3a BCi BH/IM HABYIILHOT JisIbHO-  ormonimeso | JBOPIBHEBOT
CTi IPOTSATOM CEMECTPY A pup IITKaJTH OIiHIO-
IKAI¥ OLiHIOBAHHS
BaHHs
90 - 100 BIAMIHHO
70-89 n00pe 3apaxoBaHo
50-69 3a10B1JIBHO
1-49 He3a[I0BLIBHO HE 3apax0BaHO

9.

10. PexomennoBana Jiireparypa

OcHoBHa JliTepaTypa

. lTyuni HeWipoHH1 Mepexi: HaBdabHuUM mociOHuk / C. B. Tkaniuenko. — Kpusnii Pir: [ep-

’KaBHUU yHIBEPCUTET €KOHOMIKH 1 TexHoJorii , 2023. —150 c.

[Tpoxoposa O. M. Mogaeni 1 MeToan HEUITKOI JoTiku: HaBd. roci6. /O. M. IIpoxoposa, H. B.
Kanpuyk; Ham. aepokomc. yH-T iM. H. €. XKykoBcskoro “XAI”. — X., 2021. — 166 c.

. I'.B.CononoBauk Metonu Ta cucremu mrydHoro iHTenekTy. — X.: TOB «IICA TIJIFOCy,

2021.-177 c.

Metoau Ta cucTeMH ITYYHOTo iHTeNneKkTy: Teopis 1 npaktuka: Hapuansnuit nocioauk / O.C.
Bbynraxos, B.B. 3ocimos, B.O. ITo3neeB. — Oneca. : Onai mmroc, 2020. — 356 c.

. TexHomnorii HEHPOHHUX MEPEX 1 HEUITKOTO MOJIEIIOBAHHS B CHCTEMaxX YINPABIIHHA : HiAPYY.

i 3100yBadiB BUIOT OCBITH criell. 151 ABTomaTu3allis Ta KOMI IOTEPHO-IHTETPOBaHI TeX-
nosnorii / I'.I. Kantok, B.I. Ky3unenos, T.}O. Bacunens, A.}O. Mezeps, O.0. Bapdonomies. —
XapkiB : [pykapus Manpun, 2020. — 306 c.

Cy660tin C. O. HeitponHni Mepexi : Teopis Ta npaktuka: HaBd. mocio. / C. O. Cy0600TiH. —
Kuromup : Bun. O. O. €Benok, 2020. — 184 ¢

Kennak T.A. HediTki MHOKMHH B CUCTEMaX YIPaBJIiHHA Ta MPUHHATTS PIIIIEHb: HaBY. MOCI0.
/ T.A. Kennak, JI.C. Kopsmikina, C.A. Yc¢, 3a penakuiero C.A. Yc ; M-Bo OCBITH 1 HayKH
VYkpainu, Ham. texn. yH-T «JlHinpoBcbka momitexHika». — Juinpo : HTY «/Il», 2020. —
387 c.

.Koportka, Jlapuca [BaniBHa. OOUNCITIOBAILHUN 1HTEJIEKT : TEOPisi HEUITKIUX MHOXKHH: HaBYa-
neHui nocionuk / Kopotka JI.1., 3enennos JI.I'., Haymenko H.IO., JIsmenko O.A., Conmonka
H.O. — duinpo::/IBH3 YAXTY, —2020. - 161 c.

Metoau Ta CUCTEMH IITYYHOTO IHTEJIEKTY: TEOPis Ta MPaKTHKA HaBYaJIbHUN MOCIOHUK / Byi-
raxosa O.C. 3ocimoB B.B. Ilo3nees B.O. — Oneca: :I'enpBetnka, - 2020. — 356 c.

10.Kupux B. B. MaremaTnuHuii anmapar IITy4HOTO iHTEJIEKTY B EJEKTPOECHEPTETHYHUX CHCTE-

Mmax:miapyunuk..— Kuis: KIII im. Iropst Cikopcwkoro, Bun-Bo «Ilomitexuikay, 2019. —224 c.

11..Cucremu mryunoro inrenexry / Bosk O.B., Illaxosceka H.B., Kamincekuit P.M. JIbBiB:

Bunasunirso JIsBiBchKa momiTexHika, 2018. - 392 c.

12.ITanamap M. 1. KoMn''oTepHi TEXHOJIOTII INTYYHOTO iHTENEKTY A1 MPEUU3iHOrO YIIpaBIIiH-

HSl y MEXaTpOHHHUX CUCTeMax : HaBd. mmoci0. / Muxaiino [Tanamap, Muxaitno CtpemMOinbKuii ;
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TepHomin. Hat. TexH. yH-T iM. IBana [lymtos. TepHomins : TepHomin. Ham. TexH. YH-T iM. IBa-
Ha [lymros, 2018. 127 c.

13.Stuart Russell, Peter Norvig. Artificial Intelligence: A Modern Approach 4rd Edition, -

10.

11.

12.

13.

14.

Upper Saddle River, NJ : Prentice Hall, 2021, 1166 p.

Jonomixna siteparypa
ITyynuii iHTeNeKT 1 HelfpomMepexi. 12 KHIKOK B OZHIMN, 110 TOIOMOXYTh BaM BTUIMTH 1H-
HoBarii B xxutts / ynop. TOB «Mownouit bi33y». — Xapkis: Monouit biz3, 2024. — 216 c.
Tyyni HeWpoHHI Mepexi: 6a30Bi nmonoxenHss HapuanbHuit nocionuk EnekTpoHHe MepexHe
HapuanbHe BuAaHHs / [.A. TepetikoBcekuii, [I.A. bymyes, JI.O. TepeiikoBchka, Kuis: KIII
im. Iropst Cikopebkoro, 2022.- 123 c..
Tpoubko B.B., MeToau mTy4HOTO 1HTENEKTY: HABYATbHO-METOIMYHUHN 1 MPAKTUIHUH TTOC10-
Huk. / Tporpko B.B. — KuiB: YHiBepcuter exonomiku ta mpasa «KPOK», 2020. — 86 c.
Mertoau Ta CUCTEMH MITYYHOTO iHTeNEeKTy: HaBd. moci0. / yki.JI.B. JIyoko, C.B. lllapoB. —
Memitonons: @OIT Oxnopor T.B., 2019. — 264 c.
IBaxiB, Opect BacunboBud. OCHOBH MOOYJOBH CHUCTEM KEpPyBaHHS 3 HEUITKOIO JIOTIKOIO :
HaByanbHUi ociOHuk /O. IBaxiB, M. Hakoneunuii.— JIpBiB :Pactp-7, 2017. — 129 c.
Meroau Ta cucTeMu mTy4HOrO iHTeNekTy: HaBuanpamit mociOnnk—/ Yxmnan. : A.C. CaBuen-
ko, O. O. CunensnikoB. — K. : HAY, 2017. - 190 c.
Meroau Ta cucTeMHU IITy4HOTO iHTEeNekTy: HaBuanbnuii mociOnuk / Yinan.: .M. YooBuk,
I".'M. Koporenko, J.M. Koporenko, B.O. Tpycos, A.T. — J1.: [epxxaBuuiit BH3 «Harionans-
HUM TipHUYHKA yHIBepcuTeT», 2017. — 105 c.
Anronenko B. M., Mamuenko C.JI., Porymuna FO.B. CyyacHi iHpopMaliiliHi CHCTEMU 1 TeX-
HOJIOTii: YIpaBJIiHHS 3HaHHSIMU: HaBUYAJIbHUN NOCIOHUK. — Ipminb : HarioHanbH# yHIBEpCH-
tet JAIIC Ykpainn, 2016. - 212 c.
HetipomepeskeBi TexHoorii B cuctemax ynpasmiaus: [linpyanuk mist By3iB./ b. 1. Ky3neros,
T.1O. Bacunens, T.b. Hikitina, B. B. Konomuens, O.0. Bapdonomies; Ykp. iHXK.-Tiel. aka..
- Xapkis: YIIIA, 2014. - 232 c.
Tumomryk I1.B. IlTyuni Heliponni mepexi; HaBu. mociOH. - JIbBiB: JIbBiBChKa MOMNITEXHIKA,
2011. -444 c.
Smnonbepkuit JI. C. CucteMu MITYYHOTO 1HTENEKTY B IUIaHYBaHHI, MOJIEIIOBaHHI Ta yIpaB-
JHHI : mMApy4. s ctyd. Buil. Had. 3akid. / JI. C. SImnonbcekuid, b. I1. Tkau, O. 1. JlicoBu-
yeHko. - K. : JIIT «Bua. aim «Ilepconany, 2011. - 544 c.
JlutBur B.B. IaTtenexkryanbni cuctemu : migpyunuk / B.B. Jluteun, B.B. Ilaciunuk, 1O.B.
Sluumten. — JIeBiB: Hoswuii csit, 2009. — 405 c.
.Kononrwk, A. 0. Heliponni Mepexi i1 reHetnuni anroputmu. - Kuis: Kopniituyk, 2008. -
468 c.
Kykmia B. M. K Tloganus 3Hasb 1 onepartiii HaJy HUMH; HaB4aabHUM 1ociOHuK. / B. M. Kyk-
nin. XapkiB: XHY imeni B. H. Kapasina, 2019 — 164 c.

11. Ilocunanus Ha indopmaniiiHi pecypcu B IHTepHeTi, Bigeo-i1exkuii,
iHIIe MeToUYHe 3a0e3NeYeHH T

Cropinka nucranniiaoro HaBuanas URL https://moodle.karazin.ua/

Control Systems with Neural Network URL. http://surl.li/yttvsa

Introduction to Neural Networks in Control Systems URL http://surl.li/tyxdkc

Fuzzy Control Systems | Fuzzy Logic URL. http://surl.li/jwcznw

Overview of Fuzzy Logic and its Applications. URL. http://surl.li/tqvzhd

TexHomorii HeHPOHHUX MEPEX 1 HEUITKOTO MOJICIIOBAHHS B CHCTEMax yIpaBliHHA. Y 2-X

AR

gactuHax. Y. 1 : HaBUATbHO-METOMUYHHI TOCIOHUK ISl 300yBayiB BUIIOI OCBITH JIPY-
roro (MariCTepchbKOro) piBHS 3a creriaiabHICTIO 174 «ABTOMAaTH3allis, KOMIT IOTEPHO-
IHTerpoBaHi TexHoorii Ta podoToTrexHika [ Enexkrponnuit pecype] / ykman. I'. I. Kanrok,
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11

13

T. 1O. Bacunemns O. O. BapdonomieB. — XapkiB : XHY imeni B. H. Kapazina, 2025. —
(PDF 173 ¢.)

TexHomorii HeHPOHHUX MEPEX 1 HEUITKOTO MOJICIIOBAHHS B CHCTEMax yIpaBliHHA. Y 2-X
yactuHax. Y. 2 : HaBYaIbHO-METOAUYHUIN MOCIOHUK JJI 37100yBaviB BUIIOI OCBITH JIPY-
roro (MaricTepchbKOro) piBHS 3a creriaiabHICTIO 174 «ABTOMAaTH3allis, KOMIT IOTEPHO-
iHTerpoBaHi TexHoJorii Ta podororexHika [Enexrponuuii pecype] / ykinaz. I'. 1. Kantok,
T. 0. Bacuneus O. O. BapdonomieB. — Xapki : XHY imeni B. H. Kapasina, 2025. —
(PDF 107 c.)

TexHoorii HEHPOHHUX MEPEX 1 HEUITKOTO0 MOJICTIOBAaHHS B CHCTeMaxX YIpaBIiHHS: Y 2-
X yactuHax. Y1 : MeTonn4Hi BKa3iBKH 10 IPOBEIEHHS MPAaKTUYHUX 3aHATH IS 37100yBa-
YiB BUIIOT OCBITH APYroro (Maricrepchbkoro) piBHA 3a creuiaibHicTio 174 «ABTOMaTH3a-
I1isI, KOMIT FOTEPHO-IHTETPOBaHI TEXHOJOTIi Ta podoToTexHikay [Enexrponnuii pecypc] /
ykaaz. I'. 1. Kanrok, T. 1O. Bacunens. — XapkiB : XHY imeni B.H.Kapazina, 2025. —
(PDF 132¢.)

TexHomorii HEMPOHHUX MeEpeXk 1 HEUITKOTO MOJICTIOBAHHS B CUCTEMax yNpaBliHHS: Y 2-
X yacTHHax. Y2 : MeTOMWYHI BKa3iBKH JI0 IPOBENCHHS NMPAKTUYHUX 3aHATH IS 37100yBa-
4iB BUIO1 OCBITH JIPyroro (MariCTepchbKOro) piBHSA 3a crieniaibHicTIO 174 «ABTOMaTH3a-
I[is1, KOMIT FOTepHO-IHTEIPOBaHI TEXHOJIOTiI Ta podoToTexHika» [Enexrponnuit pecypce] /
ykiaz. I'. 1. Kantok, T. }O. Bacuneus. — Xapkis : XHY imeni B.H.Kapa3zina, 2025. —
(PDF 95 c.).

TexHoorii HEUPOHHUX MEPEX 1 HEYITKOTO MOJICIIOBAHHS B CUCTEMaX YIPaBIIHHS . Me-
TOJUYHI BKa3iBKM 10 BUKOHAHHIO KYpPCOBOT'O MPOEKTY JUIst 3700yBaviB BuIoi ocsitn OC
«Marictpy cren. 174 ABroMaruzailisi, KOMIT FOTEpHO-IHTEIPOBaHI TEXHOJIOT1] Ta pOOOTOTEXHIKA
[Enextponnuii pecypc] / Ykmaa. I'. 1. Kanrok, T. 0. Bacumenps, O.0.BipdomnomieB. —
XapkiB : XHY imeni B.H.Kapazina, 2025. —(PDF 72 c.).

. TexHomorii HEMPOHHUX MEPEXK 1 HEUITKOTO MOJICIIOBAHHS B CHCTEMax yIpaBIliHHA : Me-

TOJIUYHI BKA3iBKHM JO Oprasi3amii Ta IuilaHyBaHHSI CaMOCTiHHOi poOoTu i 3700yBadiB
BHIIIOT OCBITH JAPYroro (MaricCTepchbKOro) piBHS 3a CHemiabHICTIO 174 «ABTOMaTH3aIIisl,
KOMIT FOTEPHO-IHTErpOBaHl TeXHOJOrIi Ta podoTtoTexHikay [Enexrponnuit pecypc] / yk-
nan. I'. 1. Kanrok, T. HO. Bacunens, O. O. BapdonomieB. — XapkiB : XHY imeni
B. H. Kapasina, 2025. — (PDF 29 ¢.)



