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1. 3araabHa indopmanisa Npo BUKJIaAa4a

I1Ib: MakapiueB Biktop OnexcanapoBuu

Ilocana: noieHTt

HaykoBuii ctyninb: K..-M. H.

Buene 3BaHHS: HEMAE

[lepenik TUCIUILIIH, SIKI BUKIIAJIAE:
IIMOMHHE HABYaHHS, MAaIlMHHE HABYaHHS 1 aHa3
JaHHMUX, aHAJ3 CKJIAQIHOCTI aJITOPUTMIB

Hampsimu HayKOBUX JTOCITIKCHB:

nudpoBa 00poOka 300paxkeHb, aTOMapHi (YHKIIT Ta
iX 3acTocyBaHHS, MAaIIMHHUI 31p, pO3Mi3HABaHHS
o0pa3siB

KonrakTHa iHGOpMAaITis:
v.makarichev@khai .edu




2. Onuc HaBYAJBHOI JUCHHUILIIHA

dopma 37100yTTS OCBITH Jlenna
Cemectp 3-i
MoBa BUKJIaTaHHS YkpaiHCbKa

Tun qucrMIUTIHA

O00B’sa3K0Ba

OO0csr IUCHUILIIIHUA:
kpeautu €EKTC/ KinbKiCTh
TOJINH

4 xpenutu €KTC / 120 ronun (48 ayAUTOPHUX, 3 SIKUX:
aexuii — 32, npaktuuti — 16; CP3 — 72)

Bunau naByanpHO1
ISIIBHOCTI

Jlekii, mpakTH4HI 3aHATTS, CaMOCTIiHa poboTa

Bunu koHTpOto

[IoTOYHMI KOHTPOJIb, MOYJIBHUN KOHTPOJIb,
CEMECTPOBHI KOHTPOJIb — ICITUT

[TpepekBi3uTu

MaIllMHHE HaBYaHHS Ta aHall3 JaHUX




3. MeTa Ta 3aBJaHHA HABYAJIbHOI JUCHUIIIHYU, EePeTiKA KOMIIETEHTHOCTEH
TA OYiKyBAHUX Pe3yJIbTATIB HABYAHHSA

Merta — popmyBaHHS y CTYJECHTIB TEOPETUYHUX Ta MPAKTUYHUX 3HAHb Ta
HaBUYOK, 110 HEOOXIJHI IJIs1 pO3pOOKM Ta 3aCTOCYBAHHS IITYYHMX HEUPOHHUX
MEpPEXK.

3aBJaHHSI — OBOJIOJIHHS OCHOBHUMHM METOAAMHM PO3POOKM IITYYHUX
HEUPOHHUX MEPEXK.

KoMmnerenTHOCTI, sIKi HA0yBaKOTHCS:

Inmecpanvna komnemenmuicme:

3MaTHICTh PO3B’SI3yBaTH CKJIQJHI CHEIliadi3oBaHl 3amadyi Ta MpPaKTHYHI
npobiemMu B o0nacTi iH(GOPMAIIMHUX CHUCTEM Ta TEXHOJIOTiM, abo B mporieci
HaBYAHHS, 1[0 XapAKTEPU3YIOTHCA KOMIUICKCHICTIO Ta HEBU3HAYEHICTIO YMOB, SIKI
noTpeOyIOTh 3aCTOCYBaHHS TEOPIi Ta METOAIB 1HHOPMAIITHUX TEXHOJIOT1H.

3azanvui kKomnemenmuocmi (3K)
Iicna 3akinuennsn yiei npozpamu 3000y8au oceimu 0yoe 30amen:
- 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIlIsIX;
- BUMTHCS 1 OBOJIOJIIBATH CYYaCHUMU 3HAHHSIMU;
- pO3pO0JIATH Ta YIIPABIATH NPOEKTAMH;
- OLIIHIOBATH Ta 3a0€3I1euyBaTH SIKICTh BAKOHAHUX POOIT.

CneuianvHi KomnemeHmHocmi

Ilicna 3axinuenna uiei npozpamu 3000y8au oceimu 0yoe 30ameH:
- aHa3yBaTH OO’€KT MPOEKTYBAHHS 4YM (DYHKI[IOHYBAaHHS Ta HOro mpeaMeTHy
0011aCTh;

- 3/1MCHIOBaTH MPOEKTYBaHHS, pPO3pOOKY, HANAroPKeHHS Ta YJOCKOHAJCHHS
CUCTEMHOTO, KOMYHIKallIHHOTO ¥  MpOTrpaMHO-amapaTtHoro  3abe3nedyeHHs
iHopMaIIiHUX cucTeM 1 TexHoJoriH, iHTepHeTy peueirr (IoT), xomm’rorepHo-
IHTETPOBAaHUX CHCTEM Ta CHUCTEMHOI MEPEXEBOi CTPYKTYpH, a TaKOX YHPaBIISATH
HUMU;

- TIPOEKTYBAaTH, pO3pOOJATH Ta BUKOPUCTOBYBAaTHM 3aco0M  peanizarlii
1H(OpMAIIHHUX  CHCTEM, TEXHOJIOTIM Ta  1HQOKOMYyHIKamid (METOIWYHI,
1H(dOopMaIliiiHi, aITOPUTMIYHI, TEXHIYHI, MPOTPaMHI Ta 1HII);

- BUKOPHCTOBYBAaTH Cy4YacH1 iH(opmarlliiiHi cucTeMu H TexHojorii (BUpoOHuYI,
HNIATPUMKA TPUUHATTSA PIlIeHb, 1HTEJNEKTYaJbHOTO aHaji3y JaHUX Ta IHIII),
METOJMKH 1 TEXHIKM K10epOe3NeKH i1 4ac BUKOHAHHS 3aB/IaHb 1 000B’S3KiB;

- 3AIMCHIOBATH aHajli3, CHUHTE3 1 ONTUMI3aIliio 1HPOPMAIIMHUX CHUCTEM Ta
TEXHOJIOTIM 13  3aCTOCYBaHHSM  MaTEeMaTHYHUX  MOJENed 1  METOJIB;
YIOPaBISATH Ta KOPHUCTYBAaTHUCS CydYacHUMH 1H(OpMALIHHO-KOMYHIKAIIHHUMH
CUCTEeMaMHU W TEXHOJIOTIsIMU (Y TOMY YHUCIII TUMH, 1110 0a3yIOThCsl HA BUKOPUCTaHHI1



InTepHery);
-  TpPOBOAUTH OOYMCIIOBAJIbHI €KCIEPUMEHTH, T[OPIBHIOBATU PE3YJIbTATH
eKCIIEpUMEHTATbHUX JAHUX 1 OTPUMAHUX pIIIEHB;
dbopMyBaTH HOBI KOHKYPEHTOCIPOMOJXKHI 1JIei Ta peaji3oByBaTH iX Yy IPOEKTax
(crapramnax).

Ilpozpamni pezyromamu Ha84aHHA:

- 3aCTOCOBYBaTH 3HaHHSA (YHIAMEHTAIBHUX 1 TMPUPOJHUYMX HAYK,
CHUCTEMHOTO aHaJli3y Ta TEXHOJOTIM MOJENIOBAHHS, CTaHAAPTHUX AJITOPUTMIB 1
JUCKPETHOTO aHAJI3y MijJ 9ac PO3B’SI3aHHS 3a/1au MPOEKTYBAHHS Ta BUKOPHUCTAHHS
1H(hOpMAIITHUX CHCTEM 1 TEXHOJIOT1H;

- JEMOHCTPYBAaTH 3HAHHS CY4YaCHOTO pIBHS PO3BUTKY TEXHOJOTIH
iHbOpMaIIHHUX CHCTEM, MPAKTHYHI HaBUYKU MPOTPAMYBaHHS Ta BHUKOPUCTAHHS
MPUKIIAIHAX 1 CHEIIali30BaHUX KOMIT IOTEPHUX CHCTEM 1 CEPEIOBHII 3 METOI iX
YIPOBAJKEHHS y POodeCciiHy AisUTbHICTH;

- 3aCTOCOBYBaTM TpaBwia  OGOPMIIEHHS TMPOEKTHUX  MarepiajiB
1HQOpMaIIHHUX CHUCTEM 1 TEXHOJIOT1H, 3HATH CKJIAJ 1 MOCIIJOBHICTh BUKOHAHHS
MPOEKTHUX POOIT 3 ypaxyBaHHSM BHUMOT BIAMOBIJIHUX HOPMATHUBHO-TPABOBHX
JIOKYMEHTIB JUIsl YIIPOBAPKEHHSI Y TPO(ECiiiHy JisITBHICTb.

4. 3MiCT HABYAJIBbHOI JUCIUILIIHHA

MOAYJIb 1
3microBHME MOaYJIb 1. OCHOBH IIMOMHHOI0 HABYAHHS

Tema 1. Beryn po aucummuiinm. Tema BUBUae TEOpETUYHI OCHOBH M
METOJM HEHUPOHHUX MEpEeX SK CKJIAJ0BOI MAIIMHHOTO HABYAHHS, BU3HAYa€ iX
MICII€ B HaBYAJIBHOMY ILJIaHI Ta OPIEHTYETHCS Ha 3aCTOCYBAaHHS B PO3IMi3HABaHHI
oOpa3iB, 00poOIli MOBJIEHHS ¥ TEKCTIB, KOMIT IOTEPHOMY 30pi, MPOTHO3YBaHHI Ta
aHai31 JaHUX.

Temu nexyii. Ilpeamer BUBUCHHS 1 3a7a41 JUCUUIUTIHA. Miclie TUCITUTIIIHA
B HaBUallbHOMY IUIaHi. Micue y mamuHHOMY HaBuaHHI. Cdepa 3acToCyBaHb
HEUPOHHUX MEPEK.

Temu npakmuunux 3auamse. 3aco0u po3poOKH HEHPOHHUX MEPEK.

Camocmiiina poooma. Chepa 3acTocyBaHb HEHPOHHUX MEPEIK.

Tema 2. ba3oBi MeTOoAH CTBOPEHHA IUTYYHUX HeMPOHHMX Mepex. Tema
OXOIUTIOE BUBYEHHS JIOTICTHYHOI perpecii, IBO- Ta OaraTolmapoBUX HEHPOHHUX
Mepex, MPUHIMMIB poOoTH Softmax-knacudikaropa Ta mpolIeM PEeCypCHOTO
3a0e3MeyeHHsl i1 Yac CTBOPEHHS i BUKOPUCTAHHS HEMPOHHUX MEPEK.

Temu nekuin. Jlorictuuna perpecis. 2- ta N-mapoBi HEHPOHI Mepexi.
Softmax-kmacudikarop. [Ipodirema pecypciB mpu CTBOPEHHI HEUPOHHUX MEPEXK.

Temu npakmuunux 3anams. Jlorictuuna perpecis. 2- Ta N-1mapoBi HEHpoHi
Mepexi. Softmax-kmacudikarop.



Camocmiinna pooéoma. IlpoGrema pecypciB IpH CTBOPEHHI HEHPOHHUX
MEpeK.

Tema 3. IloxkpameHHsi e(eKTHBHOCTI HeHpPOHHMX Mepex. Tema
pO3TIsiiae 3arajbHUM TpOIleC HaBYaHHS MoOJeNnel, oO0poOKy maHuX, MpoOiemy
«3CYB/pPO30IKHICTBY Ta CIIOCOOM 11 TIOJI0JIAHHS, & TAKOX AJITOPUTMHU OMTHUMI3AIIii 1
HAJIAIITYBAaHHSA TilepriapamMeTpiB.

Temu nexyin. 3araqbHUN TIPOIIEC HABYAHHS MOJENEH, daHi; Tpodiema
“3cyB/p0o301kKHICTE”, T aHaimi3 Ta ©0a3oBl 3aco0u BUPIIIECHHA. AJITOPUTMU
onTUMI3aIlli, HaJalTyBaHHS TineprnapaMmeTpiB.

Temu npaxmuunux 3auame. AJITOPUTMHU OINTHUMI3AIl, HaJAIITyBaHHS
rineprnapameTpiB.

Camocminna poooma. IIporpamui 3aco0u MOKpaIIEHHs HEHPOHHUX MEPEXK.

Tema 4. CTpyKTypH3aLis NPOEKTIB PO3POOKH HEeHPOHHUX Mepex. Tema
OXOIUTIOE METOAM OPTOrOHAMI3allli, HAJAITYBaHHS IUIEH 1 METPHK, aHalI3
MPOJYKTUBHOCTI Ta MOMHJIOK, OUUILEHHS JaHUX 1 MPOOJIEeMy «3CYB/pO301KHICTDY,
a TaKOX MIAXOAW TEPEHECEHHs HaBYaHHS, 0araTo3aJayHoro Ta HACKPI3ZHOTO
rIIMOOKOTO HaBYaHHSI.

Temu nexyii. OproroHanmizailis, HaJIAIITYBaHHS METH, 1HIAUKATOPH, JIaHi,
METPHUKHU, TPOTYKTUBHICTh. AHaII3 TOMIJIOK: BCTYII IO aHaI3y, OYHUIICHHS TaHUX,
npobiemMa  po3MOAUTYy  JaHMX, 3acobu  pilmieHHs mpobiieMu  mpodsema
“3cyB/po30ikHICTE”.  IlepeHeceHHss HaBuaHHs. barato3agayHe  HaBYaHHS.
HackpizHe rimmboke HaBYaHHS.

Temu npakmuynux 3aname. AHaN3 TOMUJIOK, IEPCHECEHHS HABYaHHS.

Camocminuna poodoma. IlporpamHi 3aco0U CTPYKTypH3allii CTBOPEHHS
HEUPOHHUX MEPEXK.

MoayJbHMA KOHTPOJIb 1
3micToBHMI MoayJib 2. CnieniajibHi KJIacu HEHPOHHUX MEPEXK.

Tema 1. 3ropTkoBi Heiiponi Mepexi. Tema po3risiae 3ropTKoBi HEHPOHHI
Mepexi, IXHiI Thnu mapiB 1 kimacuuHi apxitekrypu (LeNet-5, AlexNet, VGG-16,
ResNet, InceptionNet, MobileNet, EfficientNet), 3actocyBanHs y BHSBICHHI
00’€KTIB Ta po3mi3HaBaHHI 00iM4yus, BKIOYHO 3 YOLO, U-Net 1 Siamese
Network, a Takox 3a7a4i IepeHECEHHS CTUITIO.

Temu nekuini. 3ropTKOBI HEWPOHI MEpEXi: BCTYI, THUIHU IIAPiB, THUIOBI
npukinagy. Knacudsi 3aroptkoBi HeiiponHi mepexi: LeNet-5, AlexNet, VGG-16,
ResNet, InceptionNet, MobileNet, EfficientNet. 3acTocyBaHHsS 3aropTKOBHUX
HEUPOHHUX MEPEeX Yy 3ajJadax BUIBICHHS OO'€KTIB: JIOKali3allis, BUSBJICHHS
o0'ektiB, YOLO, U-Net. 3acTocyBaHHS 3aropTKOBUX HEUPOHHUX MEPEXK ¥
po3Ii3HaBaHH1 00myYst: mpoodiema, Siamese Network. [lepeHecerHs cTHIIO.

Temu npakmuunux 3auame. 3acobu TensorFlow mms uudpoBux
300pakeHb. 3ropTkoBi HelipoHi Mepexi: 3acoou TensorFlow. Heiponna mepexa



ResNet. Heliponna mepexa MobileNet. Heliponna mepexxa YOLO. Heiiponna
mepexa U-Net. [lepeneceHHs CTUIIO.

Camocmiiina poooma. llpukiany 3aCTOCYBaHHS 3TOPTKOBHX HEWPOHHHUX
MEpEeK.

Tema 2. PexypenTHi HelipoHi mepe:ki. Tema mpeacrBaBiisge oOriisig Ta
OCHOBHI 3aCTOCYBAaHHSI pEKYPEHTHUX HEUPOHHUX MEPEK.

Temu nexyin. Ornsa Ta OCHOBHI 3aCTOCYBAaHHS PEKYPEHTHUX HEHUPOHHUX
MEpPEK.

Temu npaxmuunux 3aHame. PexypeHTHI HEHWpPOHI Mepexi: 3acodu
TensorFlow.

Camocmiiuna poooma. Ilpukianu 3aCTOCyBaHHS PEKYPEHTHHUX HEUPOHHUX
MEpPEK.

MoayJibHM KOHTPOJIb 2

5. InauBiayanbHi 3aBJaHHA
He nepenbauene.
6. MeToam HAaBYAHHS

[Ipu BuKIIagaHH1 KypCy BUKOPUCTOBYIOTBCSI HACTYITHI HaBYaJIbHI METO/IH:
- HA0YHUH MeTo]1 (LTFoCTpallisi, IeMOHCTpallis);
- CTBOPEHHSI CUTYaIlli 3a111KaBJICHOCTI;
- CJIOBECHUH MeTOJI (pO3MOBIb, JIEKIIis, Oeciia, MOSCHEHHS);
- CIIOCTEPEIKEHHS;
- TOCIIPKEHHS;
- MIOSICHIOBAJIbHO-1JIFOCTPATUBHUNA METO/;
- IPaKTUYHUMN (BIIpaBy).

7. MeToau KOHTPOJIIO

JI7151 KOHTPOJTIO YCHIIITHOCTI B JAHOMY KYPCl BUKOPUCTAHO:
MOTOYHUIN KOHTPOJIb (Ha MPAKTUYHUX 3aHATTSX);
MOJyJIbHUN KOHTPOJIb 32 3MICTOBHUMHU MOJYJISIMU;
CEMECTPOBHI KOHTPOJIb Y BUTJISI/IL ICTIUITY.



8. Kpurepii ouiHioBaHHS Ta po3moaii 0aJiis,
SIKi OTPUMYIOTH 3100yBayi 0CBiTH

Ta6nuis 8.1 — Po3noin 6aniB, K1 OTPUMYIOTh 37100yBadl OCBITH

CKJ1a10B1 HaBYAILHOIL Banu 3a onue 3aHATTS Kinpkicte romua | CymapHa KiIbKICTh
poboTu (3aBIIaHHSA) OariB

3MicToBHUMI MOayJIb 1

Po0Oora Ha nexiiax 0...0,5 16 0...8

Buxkonanus i 3aXuct 0.4 8 0...32

MPaKTUYHUX POOIT

MonynbHHI KOHTPOJIb 0...10 1 0...10
3MicTOBHUIT MOTYJIb 2

Po6ota Ha nekmisax 0...0,5 16 0...8

Buxonanus i 3aXuct 0..4 8 0..32

MPaKTUYHUX POOIT

MonynbHUI KOHTPOJIb 0...10 1 0...10

Ycboro 3a cemecTp 0...100

CemecTpoBuil KOHTpOJIb (ICIIUT) MPOBOAMTHCS y pa3l BIAMOBH 3700yBaya
OCBITH BiJ] OaJliB MiJICYMKOBOTO KOHTPOJIIO M 32 HASIBHOCTI JAOIMYCKY 10 icnuTty. [1in
qyac CKJIaJaHHSI CEMECTPOBOTO ICIIUTY 3/100yBayd OCBITH Ma€ MOXKJIMBICTh OTPUMATHU
makcumyMm 100 Gais.

biner ans icnuty ckiaagaeThes 3 2 TEOPETUYHUX 3aBAaHb. MakcumanbHa
KUTBKICTh OaumiB 3a oaHe 3aBaaHHsg — S0.

Tabmmns 8.2 — [lkanu oniHtoBaHHS: OanbHA 1 TpagUIliiHA

Cyma Gai Orinka :«‘Ta TpaI[I/IIJ;i-I‘/IIHOIO HIKAJIOKO |
IcnuT, nudepeHuiitHuii 3a1iK 3anik
90-100 Biaminao
75— 89 JloOpe 3apaxoBaHO
60— 74 3a/10BUTEHO
0-59 He3anoBuisHO He 3apaxoBaHo

Kpumepii ouinroeanna pobomu 3000ysaua oceimu npomsazom cemecmpy

3aoosinvno (60-74) - moka3aTy MiHIMyM 3HaHb Ta YMiHb, BiANpaIfoBaTH
MpaKTU4YHI poOOTHU, 37aTH TECTYBaHHS. 3HATH OCHOBHI METOAM Ta 3aco0u
PO3POOKH IMITYYHUX HEHPOHHUX MEPEK.

Jlo6pe (75-89) - TBep0 3HATH MIHIMYM, BIAMPAIIOBATH MPaKTHYHI poOOTH,
3[IaTH TECTyBaHHS Ta M03aayJUTOPHY caMOCTiiiHy poboty. Oxpim 0a30BHX 3HaHb
3HaTH OCOOJIMBOCTI TOKpAIIeHHS €(EeKTUBHOCTI HEHPOHHUX MEpPEX Ta BMITH
BUKOPUCTOBYBAaTH CTaHJApTHI HEUPOHHI MeEpeXi y TOE€IHAHHI METOJaMu
NePEHECEHHS HaBYaHHSI.

Biominno (90-100) - 31ati BCi KOHTPOJIbHI TOYKH 3 OLIIHKOIO «BIJIMIHHOY.
JlockOHAJIBHO 3HATH BC1 TEMH Ta YMITH 3aCTOCOBYBATH 1X.



9. ITosiTUKA HABYAJIBHOTO KYPCY

BinBinyBanns 3anHsaTh. Perymnsumis mpomyckiB. [HTepakTUBHUI XapakTep
Kypcy nependayae 0OOB’A3KOBE BIJIBIyBaHHS MPaKTUYHUX 3aHATh. 3700yBadyl
OCBITH, SIKI 3a TEBHUX OOCTAaBMH HE MOXYTh BIJIBITyBAaTH NPAKTUYHI 3aHATTS
peryjsipHO, TIOBHHHI MPOTATOM THXHS Y3TOAUTH 13 BHUKIagadeM rpadik
1HMBIyaJIbHOTO BIANPALIOBAaHHS MPOMyIIEHUX 3aHATh. OKpemi MpomyIieHi
3aHATTA MaloTh OyTH BIANpAalbOBaHI HAa HAWOMDKYIM KOHCYNbTaIlli MPOTATOM
THKHS TICHS X MpoIycKy. BinmpairoBanHs 3aHATH 31HCHIOETHCS YCHO y GopMi
criBOeciii 3a MUTAHHSMHU, BUSHAYCHUMH TUIAHOM 3aHATTS. B oKkpemux BuIlajgKax
JIO3BOJIIETHCS.  MUCHMOBE  BIANPALIOBAaHHS NPOMYIIEHUX 3aHATh  ILISAXOM
BUKOHAHHS 1HAWBITYaJTbHOTO MTMCHMOBOTO 3aBAaHHS.

JloTpuMaHHsI BUMOI aKajgeMiyHOI J00po4yecHOCTi 3700yBayaMu OCBITH
MiJ] 4yac BUBYEHHA HaBUYaibHOi mucuuruiinu. [lin 4ac BHUBYEHHS HaBYaJIbHOI
JUCHUIUTIHU  3700yBayl OCBITH MalOTh JOTPUMYBATHUCS 3arajbHONPUUHATHX
MOpPAJIbHO-€TUYHUX HOPM 1 TMpaBWJI  TOBEAIHKM, BHMOT  aKaJEeMIYHOl
no0OpouecHocTi, mnepeadadeHux I[loJoKeHHSIM Tpo akKajgeMiyHy J00pOYECHICTH
HarionanpbHOTO  a€pOKOCMIYHOTO — YHIBEPCUTETY «XapKiBChKUU  aBialliiHuM
1HCTUTYT». OUIKy€eThCs, IO POOOTH 3100yBaviB OCBITH OYIyTh 1X OpUTTHATHLHUMHU
JOCIIKEHHSAIMA a00 MIPKYBaHHSIMHU. BiACYTHICTh MOCWJIaHb Ha BHUKOPHUCTAaHI
Jokepena, (paOpuKyBaHHS JKEpeJl, CIHCYBAaHHS, BTPYYaHHS B pOOOTY 1HIIMX
3m100yBaviB OCBITH CTaHOBISATH, ajié HE OOMEXYIOTh, NPUKIAAH MOXKINUBOT
aKaJgeMIvyHO1 HeJoOpodecHOCTI. BUsiBIEHHsI O3HaK akageMIyHOI HEAO0OPOUYECHOCTI
B NHUCHMOBIA po0OOTI 3700yBaya OCBITH € MIACTaBOIO Jis il He3apaxyBaHHS
BUKJIaJ[a4€M HE3aJI)KHO Bl MaclITa01B rjiariaty 4u oOMaHy.

Bupimennss kouduiikriB. [lopsgok 1 mpoueaypu  BperyIrOBaHHS
KOH(JIIKTIB, MOB’A3aHUX 13 KOPYMIIIHHUME JISIMH, 31ITKHEHHSIM 1HTEPECIB, PI3HUMHU
dbopmMamMu TUCKpHUMIHAIT, CEKCyaJlbHUMH JOMAaraHHAMH, MIKOCOOUCTICHUMU
CTOCYHKAMH Ta IHITUMHU CUTYAIlISIMH, 1110 MOKYTh BUHUKHYTH I11]1 4aC HaBYAHHSI, a
TaKOXX TpaBWIa ETUYHOI TOBEAIHKUA perjJaMeHTyroThcsi KojexkcoM eTHdHOl
noBeAiHKM B HarioHanbHOMY aepOKOCMIYHOMY YHIBEpCUTETI «XapKiBChbKUM
aBiariianii incTutyT» (https.//khai.edu/ua/university/normativna-baza/ustanovchi-
dokumenti/kodeks-etichnoi-povedinki/).

10. MeToanuHe 3a0e3ne4YeHHA

Kypc y cucremi Mentop: https://mentor.khai.edu/course/view.php?d=8409
(Bimeo JeKIid Ta MpaKTUYHUX 3aHATh, JICKIIMHI MaTepianu, 3aBIaHHS IS
CaMOCTIMHOTO BUKOHAHHS, IPUKJIAIU BUKOHAHHS MIPAKTUYHUX 3aBJIaHb).



https://khai.edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/
https://khai.edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/
https://mentor.khai.edu/course/view.php?id=8409

11. PexomenoBaHa Jiiteparypa

ba3oBa

1. JIuteun B. B., Ilenemaxk P. M., Buconpka B. A. I'mnOunne HaBuaHHS,
2021.

2. Kononoa K.JO. Mammuae #HaByaHHsA: MeToau Ta wMojem, 2020.
https://github.com/katerynakononova/lM L

3. 1. Goodfellow, Y. Bengio, A. Courville. Deep Learning, 2016.

4. Charu C. Aggarwal. Neural Networks and Deep Learning: A Textbook,
2018.

5. Hoxymenrartis TensorFlow, https://www.tensorflow.org/guide.

JlonomizkHa

1. Berner J. The Modern Mathematics of Deep Learning, 2021.
3. Smets B. M. N. Mathematics of Neural Networks, 2024.

4. Roberts D. A. The Principles of Deep Learning Theory, 2021.
5. Mehlig B. Machine learning with neural networks, 2019.

12. Inpopmauiiini pecypcu
HaykoBo-TexniuHa 6i6mioreka XAl - Pesxum moctymy: http://library.khai.edu.
Y outube-kana CHUTBHOTH DeepL earning.Al -
https.//www.youtube.com/@Deepl earningai



https://github.com/katerynakononova/ML
http://library.khai.edu/
https://www.youtube.com/@Deeplearningai

