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1. AHortauisi 10 Kypcy

HItyuni weiponni mepexi (LILIHM, anrn. artificial neural networks, ANN) — e
00UYHCITIOBAIbHI  CHCTEMH, HATXHEHI OIOJIOTIYHUMH HEWPOHHHMH MEpPEKaMH, IO
CKJIa/Ial0Th MO30K TBapuH. Taki cUCTeMU HaBYAIOThCS 3a4a4 (MOCTYIMaIbHO MOKPAITYIOTh
CBOIO TMPOAYKTHBHICTh HAa HHUX), PO3TJISINAIOYU TPHUKIATN, 3arajioM 0e3 cCrelialbHOTO
nporpamyBaHHs Tia 3agady. Hampukian, y posmi3HaBaHHI 300pa’keHb BOHU MOXKYTh
HaBYATUCS 11EeHTU(IKyBaTH 300pakKeHHA, SIKI MICTATh KOTIB, aHANI3yIOUd NPUKIAAN
300pakeHb, MIY€Hl SK «KIT» 1 «HE KIT», 1 BHKOPUCTOBYIOUM pe3yJbTaTH MAJis
IIEHTU(IKYBaHHA KOTIB B IHIIUX 300paxkkeHHsX. BoHu poOmsath 1e 06e3 KOIHOTO
anpiOpHOTO 3HAHHS NPO KOTIB, HANPHUKIAJ, II0 BOHM MalOTh XyTpPO, XBOCTH, Byca Ta
KOTOMoMiOHI mucku. HaTomicTh, BOHM pO3BUBAIOTH CBill BIAacHUN HaOIp JOpEUHHX
XapaKTEPUCTUK 3 HABYAIILHOTO MaTepiaiy, IKUi BOHH 00pPOOITIOIOTh.

[THM rpyHTy€eThCS HAa CYKYIMHOCTI 3'€JHAHUX BY3JB, II0 Ha3UBAIOTh IITYYHUMHU
HelipoHaMU (aHAIOTIYHO 710 O10JOTIYHUX HEWPOHIB Y TOJIOBHOMY MO3KY TBapuH). KoxxHe
3'eHaHHS (QHAJIOTIYHE CHHAICOBI) MK INTYYHHMHM HEMpOHAMU MOXKE TIepeaaBaTH
CUTHaNl Big oaHOro 10 iHmoro. IITyuyHuil HEHpOH, MO0 OTPUMYE CHTHAJ, MOXKE
00po0IIATH HOT0, i MOTIM CUTHATI3YBaTH IITYYHUM HEHPOHAM, TPUETHAHUM J0 HHOTO.

CydacHi HEMpOHHI MEPEXkKi — CYKYIHICTh CyYaCHUX MOJIEJNIeH IITyYHUX HEHPOHHHUX
Mepex, o 3’ siBuucs 3 movyatky 2000 pokiB, a Takox (GpoeiiMBOpKH Ta 0610J10TEKH IS
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MOJICJIFOBAaHHSI, CTBOPEHHS, IPOrpaMyBaHHsI, HABUYaHHS Ta BUKOPHUCTAHHS LUX MOJeEieil
Ha CyYacHHUX Tpollecopax Ta JOMOMDKHHX MPHUCTPOsiX. Takok pO3TIsgaloThCsl XMapHi
TEXHOJIOT11 B pO3pi31 BUKOPUCTAHHSI XMapHUX CEPEOBUII JUIsI PO3TOPTAaHHS Ta HaBYAHHS
HEHPOMEPEIKEBUX JTOJATKIB.

2. Meta Ta 3aB1aHHA KypCY

Mera aucuMmiainm — QGOpPMYyBaHHS KOMIIETEHTHOCTEH MO0 JIETAIBHOTO
JOCII/DKEHHSI CYy4aCHUX TEHJICHIIN BIJATrady>KeHHS HANpsIMKY IITYYHOTO IHTEIEKTY, IO
CIeliai3y€eTcsl Ha MOJICIIIOBaHHI PI3HUX THUIIB HEMPOHHUX MEPEXK KUBUX 1CTOT, aHATI3Y
iX (DyHKIIOHYBaHHS, Ta MOJEIIOBAHHS CTPYKTYp, L0 € HAWOLIbII MpUAATHUMHU IS
aHani3y TUX a00 THIIMX MPUKIAJHUX 3aBJIaHb IITYYHOTO 1HTENEKTY.

3aBaaHHA KypCY:
Hapuutn 3100yBaviB BUIIIOT OCBITH:

— OOTIpYHTOBYBaTH pPOJb 1 3HAYCHHS IITYYHUX HEHPOHHUX MEPEX IIOJ0 CyTHOCTI
00'eKTIB 1 MPOIIECIB JTaHUX, OYIOBU IMTPOTPAMHHX CHCTEM 3 1X 3aCTOCYBaHHSIM;

— BHM3HA4YaTH OCHOBHI CIIEHApii BUKOPUCTAHHS 1 3aCTOCYBAHHS IITYYHUX HEHPOHHHUX
MEPEK, XapaKTEPUCTUKH MTYYHUX HEUPOHHUX MEPEIK;

— PO3PI3HATH MapaJUrMH 3aCTOCYBaHHS THUIIB HEHPOHHUX MEpEX Ta OI[IHIOBATH
TOYHOCT1 HABYEHUX MOJICIICH;

— aHali3yBaTH MEpPBHUHHY 1HGOpPMaLlil0, 0 OTPUMaHa 3 PI3HUX JDKEpes, B TOMY
YHCIli HA0OPH JaHMX, BU3HAYATH HAUOUTBII mpuaaTHy cTpykTypy LITHM;

— KOPHUCTYBaTHCs OTPUMAHOIO iH(opmaIliero B CBOil MaitOyTHi# npodecii.

3. Pe3yabTaTu HaBYaHHS

JlucuumiiHapHi pe3yJbTaTH HaBYaHHS:

— JIOCIIJKYBaTH MOJEN Ta CTPYKTYpU CYYaCHHX IITYYHUX HEHPOHHHUX MEPEK;

— KkJacu(iKyBaTH JaHHI JJ11 HABYAHHS IITYYHUX HEHPOHHUX MEPEXK;

— 3aCTOCOBYBAaTHM Ha TMPAKTHUIl Cy4acHI 3aco0M pO3pOOJIEHHS MPOrpPaMHOIO
3a0e3MeveHHs 3 eJIEMEHTaMH Ta AITOPUTMAMU IITYYHUX HEHPOHHUX MEPEiK;

— PO3pI3HATH MapaJUTMH 3aCTOCYBAHHS PI3HUX THUIIB MITYYHUX HEHUPOHHUX MEPEK
Ta OI[IHIOBAaTH TOYHOCTI HABUCHHX;

— MoaudikyBaTH iCHYIOYI Ta PO3pOOJIATH HOBI CTPYKTYPHI CXE€MHU 1 3aCTOCYBAaHHS
MITYYHUX HEHPOHHUX MEPEXK;

— TPOTHO3YBATH PIillICHHS MTYYHUX HEHPOHHUX MEPEK.

4. CTpyKTypa KypCcy

BHecok B
Buam Ta TeMaTHKa HABYAJBLHUX 3aAHATH 3arajibHy
OIliHKY, %o

JIEKIII 40




Buau Ta TeMaTHKA HABYAJIbHUX 3aHATH

BHaecok B

3arajibHy
: 1)

OIIHKY, %

Tema 1. Konuenuisi HelipoHHuX Mepex. Po3Burok. CTaHOBJIEHHS.
Cyuacni Han0anus. [lepcnekTuBH pocTy.

Icropuyna poBinka. BmacTMBOCTI INTyYHUX HEHPOHHUX MEPEXK.
O6uacti 3actocyBanHs IIIHM. bionoriunmii npototun. CtpykTypa 1
BJIACTUBOCTI IITY4YHOro HeWpoHa. CyyacHl NPUKIAIU 3aCTOCYBAHHS.
[TepcnexTuBu po3BUTKY. PO3BUTOK Tamys3i.

Tema 2. Po3zBuTok cyuyacHux ¢peiiMmBopkiB Ta 0i01ioTexk podoru 3
HTHM. ®peiimBopk Tensorflow.

Knacudikamis mryyHux HelpoHHMX Mepex. HaBuaHHA HeMpoHHHX
mepex. OcHoBu Tenzopdioy. JlorictuuHa perpecisi.

Tema 3. Tensorflow Ta rindoke HaBYaHHA.

baratomapoBuit  mepcentpon.  Ctpykrypa.  DYyHKI[IOHYBaHHS.
HaBuanHs. MeTox 3BOPOTHBOTO PO3MOBCIOKEHHs. OnTuMizalis.
Tenzopbopa. Bizyanizaiis. BucHoBKu Ta pe3yabTari.

Koumponvua poooma Nel (memu 1-3) 20

Tema 4. Tensorflow Ta aBToenkoaepm.

@yukiis Brpar. Tounicts. Ontumizamiinuii anroputMm. llepemik

ONTUMI3aliiHUX anroput™MiB. ABToeHkonep. [lpuOupanns mymy 3

aBTOeHKOJIepy. Bizyamizaris aktuBanii. BOyoBanmii BizyasizaTop.

Tema 5. Tensorflow Ta 3ropTkoBi HelipoHHI Mepexi.

3roptkoBi HelpoHHI Mepexi. Ilpunuunu ¢yskuionyBanus. Tumnu

HEHpoHIB Ta TUNM 3B’sA3KiB. IlpuHumnu HaByaHHS. CTBOpEHHS B

Tensorflow 3IIHM.

Tema 6. Orusix nepcneKTHB PO3BUTKY.

CyuacHi (peiiMBOpPKM TSI CTBOPEHHS, MOJCIIOBAHHS Ta HaBUAHHS

[ITHM. OcHoBHs TUIHU 3a7a4 Ta crielianizoBaHnx Mepex. CTBOpEHHS

onHomIapoBoi Mepexi. CTBopeHHs1 GararomapoBoi Mepexi. HaBuanus

mabnonis [IIHM.

Koumponvua poooma Nel (memu 4-6) 20
JIABOPATOPHI BAHATTSA 60

1. BuBuenHs 3actocyBaHHs MoBH [laiiToH ans ctBopenHs LIIHM.

36im 3 npaxmuunoi pobomu 1 15

2. TlobynoBa OaraTomapoBoi TOBHO3B'SI3HOI HEWPOHHOI Mepexi

3acobamu Tenzopduioy.

36im 3 npaxmuunoi pobomu 2 15

3. MonentoBaHHs POIIeCiB BUOOPY OAHIET 3 MHOKHUHHU allbTEPHATUB

36im 3 npakmuynoi pobomu 3 15

4. IToGyoBa 3ropTKOBOT HEUPOHHOT MEPEXKI.

36im 3 npaxmuunoi pobomu 4 15

Pazom

100




5. Texniune o0J1afiHaHHA Ta/a00 MporpamMHe 3a0e3ne4eHH

BuxopuctoBytotbecss ~ nabopatopii  kadenpu  mporpamMHOro  3abe3rneyeHHs
KOMIT'FOTEPHUX CHUCTEM (KOMII'IOTEpHE Ta MyJbTUMEAliHe oOnaaHaHHs). [ucranuiiiHa
mwiatpopma Moodle, MS Office 365, Microsoft Teams, MmoBa nporpamyBasus Python.

6. CucreMa OLiIHIOBAHHA TA BUMOT'H

6.1. HaBuaabHi JoCcATHeHHs 3100yBayiB BMINOI OCBITH 3a pe3yJbTaTaMH
BHUBYEHHS KypCY OLIIHIOBATUMYThCS 32 HIKAJIOKO, [0 HABEJECHA HUXKYE:

Pentunrosa mkamna [HCTHTYMIIHA TTKaIa
90 - 100 BIJMIHHO
74 — 89 n00pe
60 —-73 3aJ0BLUILHO
0-59 HE3aI0BLIBHO

3arajpHi KpUTEpii JOCATHEHHS PE3yNbTaTiB HABYAHHS BiIOBIIAIOTH OMUCaM /-TO
kBamigikariaoro pias HPK.

6.2. 3mo0yBayi BUIIOT OCBITH MOXKYTh OTPUMATH MiACYMKOBY OI[iHKY 3 HABUAIHHOI
JUCLMIUTIHM HA MiACTABi MOTOYHOr0 OWIHIOBAHHSI 3HAHb 32 YMOBH, SIKIIO HaOpaHa
KUIBKICTh OajiB 3 MOTOYHOTO TECTyBaHHS Ta BUKOHAHHS 1 3aXUCTy MPaKTUYHUX POOIT
CKJazaTuMe He MeHie 60 OaniB.

TeopeTnyHa YacTHHA OIIHIOETHCS 3a pe3yJbTaTaMHU 3/aul JIBOX KOHTPOJIbHUX
TECTOBUX POOIT, KOKHA 3 SKUX MICTUTh TECTOBI 3aKPUTI 3alUTaHHS 3 OJIHIEIO BIPHOIO
BIJIMTOB1/IJTI0, MaKCUMajibHa KUIbKiCTh — 40 0ajiB Ta BHPaXOBYETHCSA BIJCOTOK KOXKHOI
(posmomin % 3a OKpEeMHMH KOHTPOJBHHUMH pOOOTaMHU JHB. B TaOmUIl po3aity 4).
3aranom 3a JIBi KOHTPOJIbHI TECTOBI poOOTH OTpuMyeThcsi MakcumyM 40 6aJiB, To6TO
40% BiJ OIIHKH 3a JUCITUTLIIHY .

MpakTuydi po6oTH (YOTHPH MPAKTHYHI POOOTH — Yy BUIJISII 1HAWUBITYaTBHOTO
3aBJAaHHS 3 KOXKHO1, po3moai % JuB. B TaOIUI po3aiTy 4) BUKOHYIOTHCS Y TUCBMOBOMY
BUTJIAAIL (3BIT 3 KOXKHOI MPAaKTHYHOI poOOTH OIHIOEThCS B Mekax 60 OamiB, 3arasom
NpaKTU4YHI BpaxoByroThes, ik 60% (makcumym 60 OamiB). [Ipu HecBoewacHOMY 3/1aBaHHI
poOOTH OIlIHKA 3HIKYETbCS BABIUl. [IpakTWyHi poOOOTH 3axXUINAIOTHCS y BUIIIAII
ONMUTYBaHHA 3a 3BITOM, 1 3aXHCT BpaxoByeThcs, K 50% Bix OWIHKH 3a POOOTY
(MmakcumyMm 30 GamiB). Y cymi 3a IPaKTUYHY YaCTUHY KypCy NMPHU MOTOYHOMY OLIHIOBaHHI
OTpUMYEThCSI MaKcUuMyM 60 6aJiiB.

Otpumani 6anu 3a TeOpeTHYHY YaCTUHY Ta MPAKTUYHI POOOTH JOJAIOTHCS 1 €
MIJICYMKOBOIO OIIIHKOIO 3a BHUBUYCHHS HaBYAJIBHOI MUCIHUIUIIHKU. MakcuMmaiabHO 3a
MOTOYHOIO YCIIIIHICTIO 3100yBay BUILO1T OCBITH Moske HaOpatu 100 Gais.

MakcuMajbHe OIiHIOBAHHS TOTOYHOTO KOHTPOJIIO B OaJax:

TeopernyHa yacTuHa [IpakTnyHa yactuHa Pazom

40 60 100




6.3. Kpurepii oninroBannsi miacymMmkoBoi po6oTu. Y BHUIAIKY SKIIO 3100yBay
BUIIOT OCBITH 3a MOTOYHOIO YCIHIIIHICTIO OTpuMaB MeHIne 60 OamiB Ta/abo mparHe
HOJIMIIUTHA OILIHKY TMPOBOAMTHCSA MiICYMKOBEe OLIHIOBaHHA (3aJiK) mix vac cecii.
Skimio 3100yBay He 3/1aB Y MUCHbMOBINA (POPMI BUKOHAHMX 1HIUBIAYaJIbHUX 3aBIaHb (1Bi
MpaKTUYHI poOOTH), BIH OTPUMYE HE3aJOBIIBHY MiJICYMKOBY OIIHKY 3 JUCIUILTIHH.

NudepenuiiioBanuii  3ajik TPOBOAUTHCA y  BUIVIAAI  KOMIUIEKCHOI
KOHTPOJILHOT pOOOTH, SIKa BKIIOYAE 3aMIUTAHHS 3 TEOPETUYHOT Ta MPAKTUYHOT YACTUHU
Kypcy. biner cknagaerbest 3 30 TeCTOBHX 3aB/IaHb 3 YOTHpPMa BapiaHTaMH BiAMOBiIEH,
OJIHA TIpaBWJIbHA BIAIMOBIAbL OIIHIOETHCS B 2 Oanu (pa3om 60 OaniB) Ta 2 3aBaaHb 3
MPAKTUYHOI YACTHHH, KOKHE 3 3alUTaHb OMHIOEThCS MakcumyM y 20 OaiiB (pazom 40
6axiB), mpuuOMYy:

— 20 GaJiB — BIATOBIHICTH €TAJIOHY;

— 15 GasiB — BIAMOBIAHICT €TAJOHY 3 HE3HAYHUMH MTOMUJIKAMU;

— 10 GamiB — yacTKOBA BiMOBIAHICTH €TAJOHY, TUTAHHS MIOBHICTIO HE PO3KPUTE;

— 5 0aniB — HEBIMOBIIHICTh €TAJIOHY, aJI€ BIAMOBIIHICTD TEMI 3alIUTAHHS;

— 0 OaJiB — BIAIIOBIIH HE HaBeAcHA a00 HE BIAHOCUTHCS 0 TEMHU 3alIUTAHHSA.

Otpumani 0anay 3a BIZKPHUTI Ta 3aKpUTI TECTH JOJAIOTHCS 1 € TiJCYMKOBOIO
OITIHKOIO 3a BHMBYCHHS HABYAJIBHOI JUCHUILIIHKM. MaKCHMaJIBHO 3a ITiJICYMKOBOIO
poboToro 3100yBay BHIOI OCBiTH MOke HaOpatu 100 Gamis.

7. lHoaiTuka Kypcy

7.1. loiTnka MO0 aKaeMi4HOI J00poYecHOCTi. AKaseMiuHa JOOPOYECHICTh
3M100yBayiB BHIIOI OCBITU € BAXKIWBOIO YMOBOIO [UIsl OMAaHYBAaHHS pe3yJibTaTaMu
HAaBYaHHS 3a JUCIUIUIIHOIO 1 OTPHMMAaHHS 3aJ0BUIBHOI OIIIHKKM 3 TIOTOYHOTO Ta
MiJICYMKOBOTO KOHTpOJIB. AKaJeMidyHa J00pOYecHICTb 0a3yeTbcs Ha 3acyJKEHHI
NPAKTUK CMHCYBaHHS (BUKOHAHHS MHUCbMOBUX POOIT 13 3aJy4EHHSM 30BHIIIHIX JXKepel
iHdopmarrii, KpiM  JO3BOJICHMX JJII BHUKODUCTaHHS), IUiariaty (BIATBOpEHHS
OmyOJIIKOBaHMUX TEKCTIB IHIIMX aBTOpiB 0€3 3a3HaueHHs aBTOPCTBA), (adpukarii
(BUragyBaHHS JaHUX YU (aKTIB, 110 BUKOPHUCTOBYIOTHCS B OCBITHBOMY IPOLIECI).
[TomiTika MIOAO  aKaJAEeMiuyHOI JOOPOYECHOCTI  PETIAMEHTYEThCS  IMOJIOKEHHSIM
"TlonoxkeHHss mMpo cucteMy 3amoOiraHHs Ta BHSIBJICHHs IUariatry y HarioHanbHOMY
TexHiuHOMY yHiBepcuTeTi "J[HinpoBcrka moitexuika" https://cutt.ly/EB6rcod

Y pa3i mopymieHHs 3700yBadueM BHIIOi OCBITH aKaJeMIYHOi J0OpOYECHOCTI
(cnucyBanHs, miariat, ¢dadpukailis), podoTa OIIHIOETHCS HE3aJ0BUILHO Ta Ma€ OyTH
BUKOHaHa MOBTOpHO. [Ipu oMy BUKJIanay 3aiuiiae 3a cOOOI0 MPaBO 3MIHUTH TeMY
3aBJaHHS.

7.2. Komynikamiiina mnosaiTuka. 3100yBaul BHINOI OCBITH TOBUHHI MAaTH
aKTUBOBAHY KOPIOPATHBHY YHIBEPCUTETCHKY IOMITY.

VYci mucepMOBI 3alUTaHHS A0 BHKJIAJadiB CTOCOBHO KYpPCY MalOTh HAJICHJIATUCS Ha
YHIBEPCUTETCHKY €JIEKTPOHHY IOIITY.

7.3. IloniTuka moao nepeckjaagaHHs. PoOoTH, sKi 31al0ThCsl 13 MOPYLICHHIM
TEpMiHIB 0€3 MOBAXHUX MPHUYMH OI[IHIOIOTHCS Ha HWXK4Yy omiHKy. Ilepeckmamanns
M1JICYMKOBOTO OLIIHIOBaHHS B1I0YBA€ThCS 13 TO3BOJY JICKAHATY 32 HASBHOCTI MOBaKHUX
NpUYHH (HaPUKIad, JIKapHIHUHN).
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7.4 TloniTUKa 100 OCKAPKEHHSI OUMiHIOBaHHS. SIKII0 3700yBay BUIIOI OCBITH
HE 3roJICH 3 OIIHIOBAHHSAM MOro 3HaHb BIH MOXE ONPOTECTYBATH BUCTABJICHY
BUKJIaJ]JaY€M OI[IHKY y BCTAHOBJICHOMY MOPSJIKY.

7.5. BigBinyBanHsi 3aHsaTb. Jlig 37100yBauiB BUIIOI OCBITM JEHHOI (hopmu
BiJIBilyBaHHS 3aHATH € 000B’I3KOBUM. [[0BaXKHUMH TPUYUHAMH TSI HESIBKH HA 3aHSTTS €
XBOp00a, y4acTh B YHIBEPCUTETCHKUX 3aX0JaxX, akajeMidyHa MOOUIBHICTh, SKi HEOOX1IHO
HIATBEPKYBATH JOKyMeHTaMu. [Ipo BIACYTHICTh Ha 3aHSTTI Ta NPUYMHU BIJICYTHOCTI
3100yBay BUIIIOI OCBITH Ma€ MOBIIOMUTH BHKJIaaa4a abo 0cOOMCTO, a00 Yepe3 cTapocTy.

3a 00’ €KTUBHHUX MPUYMH (HANIPUKIIA, MIXKHAPOIHA MOOUIBHICTH) HABYaHHS MOXKE
B110yBaTHCh B OH-JIaliH (DOPMI 3a MOTO/KEHHIM 3 KEPIBHUKOM KYPCY.
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