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1. 3aranbHa indopmania Npo BUKJIaga4a

ITIb: MakapidyeB BikTop OnexcaHIpoBUY

ITocana: noueHt kad. 504

HaykoBuii cTyninb: K.¢.-M. H.

Buene 3BaHHd: HEMAc

[lepenik AUCIUILIIH, SIK1 BUKJIQ/IAE:
IIMOMHHE HABYAaHHS, MaIllMHHE HABYaHHS 1 aHA3
JAHHMX, aHaJI13 CKJIAHOCTI aJITOPUTMIB

HanpsiMu HayKOBHX J1OCITI)KEHB:
uudpoBa 00poOka 300paxeHb, aToMapHi PyHKIIIT Ta iX
3aCTOCYBAaHHS, MALTMHHUIM 31p, po3Mi3HaBaHHs 00pa3iB

KonrakTHa iHbopmaltis:

v.makarichev@khai.edu




2. Onuc HAaBYAJBHOI JTUCIUILIIHA

dopma 37100yTTS OCBITH Jenna
Cemectp 7/5* -it
MoBa BUKJIaJaHHS YkpaiHChKa

Tun gUCHUILIIHA

O00B’s13K0Ba

OO0csr TUCUUILTIHUI:
kpeautn €EKTC/ KiabKIiCTh
TOJIUH

4,5 xpequtu €EKTC / 135 roaun (64 aynuropHux, 3
SKUX: JeKIii — 32, mpaktuani — 32; CP3 — 71)

Buau HaByanbHO1
TISITIBHOCTI

Jlekii, mpakTU4HI 3aHSTTS, CAMOCTIHHA poboTa

Buau koHTpOIIO ITorouHnii KOHTpPOJIb, MOJyJIbHUM KOHTpPOJIb,
CEMECTPOBHI KOHTPOJIb — ICTIUT
[IpepekBizuTu MalllMHHE HaBYaHHS Ta aHall3 JaHuX, METOJu

ONTHUMI3allli B MAIIIMHOMY HaBYaHHI

+'pyma 3a ckopodeHor (popMOr0 HaBYaHHS




3. MeTa Ta 3aBIaHHSI HABYAJIbHOI JUCIMILJIIHY, NEPeJiKA KOMIIETEHTHOCTE M
Ta O4iKYBAHHMX pPe3yJbTaTiB HABYAHHS

Meta — dopMyBaHHS y CTYJICHTIB TEOPETHUYHUX Ta MPAKTUYHUX 3HAHb Ta
HABUYOK, 110 HEOOXIAHI AJisi PO3pOOKM Ta 3aCTOCYBAHHS IITYYHUX HEHPOHHHUX
MEPEXK.

3aBIaHHS — OBOJIOJIHHS OCHOBHHUMH METOJAMH PO3POOKH IITYYHUX
HEHPOHHUX MEPEK.

KomnereHTHOCTI, sIKi HA0yBAaKOTHCH:

Inmezpanvna kKomnemenHmHuicme:

3MaTHICT, PO3B’SA3yBaTH CKJIAJHI CHEIlali30BaHl 3ajadl Ta MpPaKTUYHI
npobiemMu B o0Onacti 1HPOPMALIMHUX CUCTEM Ta TEXHOJIOri, abo B mporiieci
HABYaHHS, M0 XapaKTEPU3YIOThCS KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB, SIKi
NOoTPeOYIOTh 3aCTOCYBaHHSA TEOPil Ta METO1B 1HGOPMAIIIMHUX TEXHOJIOT1H.

3azanvni komnemenmuocmi (3K)
Ilicna 3akinuenns yiei npozpamu 3000yeay oceimu Oyoe 30amen:
- 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIlisIX;
- BUATHCS 1 OBOJIOJIIBATH CYYaCHUMHU 3HAHHSIMU;
- PO3POOIISTH Ta YIPABISATH IPOEKTAMH;
- OLIIHIOBATH Ta 3a0e3MevyyBaTH SAKICTb BUKOHAHUX POOIT.

Cneuianbni KomnemeHmuocmi

Ilicna 3akinuennsa wuiei npozpamu 3000yeau oceimu 0Oyode 30amem:
- aHam3yBaTH OO’ €KT MPOEKTYBAHHS YW (DYHKI[IOHYBaHHS Ta HOro mnpeaMeTHy
0071aCTh;

- 3MIMCHIOBaTH TMPOEKTYBaHHS, pPO3POOKY, HAJNArOPKCHHS Ta YJOCKOHAJICHHS
CUCTEMHOI0, KOMYHIKall{HOr0O ¥  MporpaMHO-amaparHoro  3a0e3reyeHHs
iHopmarmiiHux cucreMm 1 TexHousorii, intepHery peued (IoT), xomm’rorepHO-
IHTETPOBAHUX CUCTEM Ta CHUCTEMHOI MEPEXKEBOi CTPYKTYpH, a TAKOXK YINPaBISATH
HUMU;

- TPOEKTYBaTH, pO3pOOIATH Ta BUKOPUCTOBYBAaTH 3aco0um  peanizariii
iHpopMamiiHUX  cHUCTeM, TEXHOJorid Ta 1H(QOKOMyHIKamiid (METOAWYHI,
1H(opMaliiiHi, aIrOPUTMIYHI, TEXHIYHI, IPOrPaMHI Ta 1HIII);

- BUKOPUCTOBYBaTH CydacHi 1HGOpMAIIiiiHI CUCTEMHU W TexHoJjorii (BUpoOHUYI,
MIATPUMKH TIPUUAHSTTS PIllIeHb, I1HTEJICKTYyaJIbHOTO aHali3y JdaHWUX Ta IHIII),
METOJIMKH 1 TEXHIKM K10epOe3IeKH il yac BUKOHAHHS 3aBAaHb 1 000B’3KIB;

- 3IIACHIOBATH aHali3, CHHTE3 1 ONTUMI3alilo 1HPOPMAIIHHUX CHCTEM Ta
TEXHOJIOTIM 13  3aCTOCYBaHHSM  MaTE€MaTHYHMX  MOJeNied 1  METOJIB;
YOPaBISATH Ta KOPHUCTYBaTUCS CydacHUMH 1H(OpMalIHHO-KOMYHIKAIHHUMU
CHUCTEMaMH U TEXHOJIOT1SIMHU (Y TOMY YHCII TUMH, IO 0a3yIOThCSI HA BUKOPUCTAHHI



[aTepuery);
- TPOBOAWTH OOYMCIIOBAJbHI  EKCICPUMEHTH, TIOPIBHIOBATH pPE3yJbTaTH
EKCIIEPUMEHTAIIBHUX TAHUX 1 OTPUMaHUX pilIECHB;
dbopMyBaTH HOBI KOHKYPEHTOCIIPOMOKHI 17Iei Ta peayi3oByBaTH iX y MPOEKTAX
(crapranax).

Ilpozpammni pezyromamu Haguanna:

- 3aCTOCOBYBaTH 3HaHHS (yHAAMEHTAIbHUX 1 MPUPOJHUYMX HAYK,
CUCTEMHOI'0 aHali3y Ta TEXHOJIOT1 MOJENIOBAaHHSA, CTAHAAPTHHUX AJITOPUTMIB 1
JUCKPETHOTO aHaJi3y MiJ 9ac PO3B’sSA3aHHs 337a4 MPOEKTYBAHHS Ta BUKOPUCTAHHS
iHpopMaIITHUX CUCTEM 1 TEXHOJIOTIH;

- JIEMOHCTPYBaTH 3HAHHS CY4YaCHOTO pIBHS PO3BUTKY TEXHOJOTIN
1H(OpMaIIHHUX CUCTEM, MPAKTUYHI HABUYKU MPOrpamMyBaHHS Ta BUKOPHCTAHHS
NPUKIAJIHAX 1 CHEliali30BaHUX KOMIT IOTEPHUX CHCTEM 1 CEPEJIOBHIN 3 METOI iX
yIPOBaKEHHA Y PO eCiiHY TIsIbHICTS;

- 3aCTOCOBYBaTH mpaBuia OQPOPMIICHHS  MPOEKTHUX  MaTepialliB
iHpOpMaIIHHUX CHUCTEM 1 TEXHOJIOTIH, 3HATH CKJIAJ 1 IOCTIJOBHICTh BHKOHAHHS
NPOEKTHUX POOIT 3 ypaxyBaHHSM BHMOT BIJIMOBIIHMX HOPMAaTHUBHO-TIPABOBHUX
JOKYMEHTIB ISl YIIPOBAIXKEHHSI Y TPO(ECiiiHY TiSTbHICTb.

4. 3MicT HAaBYAJBLHOI AUCHUILTIHA

MOAVYJIb 1
3MicToBHMII MOy b 1. OCHOBH INIMOMHHOTO HABYAHHS

Tema 1. Beryn no aucuumiiing. Tema BUBYa€e TEOpETUYHI OCHOBU i METOIH
HEHPOHHUX MEPEX SK CKIAJA0BOi MAIIMHHOTO HAaBYaHHS, BHU3HAUYAE iX MICIE B
HAaBYAJIHLHOMY ILJIaHI Ta OPIEHTYETHCS HA 3aCTOCYBAHHS B pO3Ii3HABaHHI 00pa3iB,
00poO11i MOBJIEHHSI i TEKCTIB, KOMII IOTEPHOMY 30pi, IPOrHO3YBaHHI Ta aHaji3i
TaHUX.

Temu nexuyin. ITpeamer BUBYEHHS 1 3a7a4l JUCHMUILUTIHU. Micrie JUCIIUTUTIHHA
B HaBYaJIbHOMY IUIaHl. Miciie y MamuHHOMy HapuaHHi. Cdepa 3acTocyBaHb
HEWPOHHUX MEPEXK.

Temu npakmuunux 3auamsp. 3ac00M pO3POOKU HEUPOHHUX MEPEK.

Camocminna po6oma. Chepa 3acTocyBaHb HCHPOHHUX MEPEIK.

Tema 2. ba3oBi MeToau CTBOpPeHHSI IITYYHUX HeliPOHHUX Mepex. Tema
OXOIUTIOE BUBYEHHS JIOTICTUYHOI perpecii, BO- Ta OaraTomapoBUX HEWPOHHHX
Mepex, NpUHIHMIIB pobOoTh Softmax-knacudikaropa Ta mpobJIeM PpecypcHOro
3a0e3MeueHHs MiJl Yac CTBOPEHHS W BUKOPHUCTAHHS HEHPOHHUX MEPEK.

Temu nekuiu. Jlorictuuna perpecis. 2- Ta N-ImapoBi HEUPOHI MEpExKi.
Softmax-knacudikarop. [IpobieMa pecypciB pu CTBOPEHHI HEHPOHHUX MEPEXK.

Temu npakmuynux 3auams. Jlorictuuna perpecisi. 2- Ta N-11apoBi HEMpoHi
Mepexi. Softmax-kmacudikarop.



Camocminna poooma. IlpoGieMa pecypciB NMpU CTBOPEHHI HEUPOHHHX
MEPEeK.

Tema 3. IloxkpameHnnst epeKTUBHOCTI HEHPOHHUX Mepe:K. Tema po3risiaae
3arajJpHUNA  MpOIEC  HABYaHHSA  MoJenel, o00poOKy  JaHux, mpodseMy
«3CYB/pO301KHICTB» Ta CIIOCOOHM ii MOMOJAaHHS, a TaKOXK aJITOPUTMH ONTHUMI3AIT 1
HaJaITyBaHHS TineprapaMeTpiB.

Temu nekyin. 3aradbHU TpollEC HABYAHHA MOJIENIeH, JaHi; mpobieMa
“3cyB/po30iKHICT”, i aHami3 Ta 0a3oBi 3aco0W BHPINMICHHS. AJITOPUTMHU
ONTHUMI3allli, HaJAIITYBaHHS TieprapaMeTpiB.

Temu npakmuunux 3aHAmMb. AJTOPUTMH ONTHUMI3AIll], HaJAIITyBaHHS
rinepnapaMmeTpis.

Camocminna poooma. IIporpamai 3aco0u MOKpaIIEHHSI HEHPOHHUX MEPEK.

Tema 4. CTpyKTypHu3auisi NPo€EKTIiB PO3p00OKH HeilPpOHHMX Mepex. Tema
OXOILJTIOE METOJM OPTOTOHaji3allli, HaJalTyBaHHA IUIEH 1 METpUK, aHamli3
IPOJYKTUBHOCTI Ta MOMUJIOK, OUMIIEHHS TaHUX 1 MPOOJIeMY «3CYB/PO301KHICTBY, a
TaKOXX IMJXOAW TICPCHECEHHS HaBYaHHSA, Oararo3aJadyHoro Ta HAaCKPI3HOTO
IIMOOKOTr0 HAaBYAHHS.

Temu nexyiiu. OproroHanizailisi, HaJalITyBaHHS METH, 1HAUKATOPH, JaHi,
METPUKH, TPOTYKTUBHICTh. AHAIII3 TOMIJIOK: BCTYTI /IO aHATI3y, OYHIICHHS TaHUX,
npobiemMa  po3MOAUTY JaHMX, 3aco0W  pileHHs  mpoOsiemMu  npobiema
“3cyB/po301kHICTh . [lepeHecenHst HaB4aHHs. baraTo3anaune HapyanHs. HackpizHe
rIMOOKE HABYAHHS.

Temu npakmuunux 3anams. AHaIi3 IOMUIOK, IEPEHECCHHS] HABYAHHS.

Camocminuna pobdoma. IlporpamHi 3aco0u CTPYKTypu3allli CTBOPEHHS
HEUPOHHUX MEPEK.

MoayabHu KOHTPOJIb 1
3micToBHMI MOaYJb 2. CieniajibHi KJIaCH HEHPOHHUX MePe:K.

Tema 1. 3ropTkoBi Heiiponi Mepe:ki. TeMa po3riisiae 3ropTKOBI HEMPOHHI
Mepexi, iXHi Thnu mapiB 1 kracuuHi apxirektypu (LeNet-5, AlexNet, VGG-16,
ResNet, InceptionNet, MobileNet, EfficientNet), 3acTocyBaHHs y BHSBICHHI
00’€eKTiB Ta po3mizHaBaHH1 00myus, BKItouHO 3 YOLO, U-Net 1 Siamese Network,
a TaKOX 3aj]1a4vi MEPEHECEHHS CTUJIIO.

Temu nekuiii. 3ropTKOBI HEUPOHI MEpEeXi: BCTYN, TUIM IIIapiB, THUIOBI
npuxiagu. Kinacuuni 3aroprkoBi Heiiponni mepexi: LeNet-5, AlexNet, VGG-16,
ResNet, InceptionNet, MobileNet, EfficientNet. 3acTocyBaHHs 3aropTKOBHUX
HEHPOHHUX MEPEeX Yy 3ajadax BHSABICHHS OO'€KTIB: JIOKami3allis, BUSBICHHS
o0'ektiB, YOLO, U-Net. 3acTocyBaHHS 3aropTKOBUX HEUPOHHUX MEPEXK Y
posmi3HaBaHHI 00uyust: mpobaeMa, Siamese Network. [lepeHecenHs cTuio.

Temu npakmuunux 3anamse. 3acoou TensorFlow miig mudpoBux 300paxeHs.
3roptkoBi Hewponi mepexi: 3acobum TensorFlow. Heiiponna mepexa ResNet.



Hetiponna mepexa MobileNet. Hetiponna mepexkxa YOLO. Heiiponna mepexa U-
Net. [TepenecenHs cTuIIo.

Camocmiuna podooma. llpukianu 3acTOCYBaHHS 3TOPTKOBUX HEWPOHHUX
MEPEXK.

Tema 2. PexypenTHi HelipoHi mepexi. Tema npencTtBaBisie Orisg Ta
OCHOBHI1 3aCTOCYBaHHSI PEKYPEHTHUX HEHPOHHUX MEPEK.

Temu nexyin. Ornsag Ta OCHOBHI 3aCTOCYBAaHHS PEKYPEHTHUX HEHUPOHHUX
MEPEXK.

Temu npakmuunux 3auams. PexypeHTHI HEHWpPOHI Mepexi: 3acodu
TensorFlow.

Camocminna poooma. 1lpukiiany 3aCTOCYBaHHS PEKYPEHTHUX HEUPOHHHUX
MEPEXK.

Moay/ibHUH KOHTPOJIb 2

5. InauBixyanbHi 3aBIaHHS

He nepenbauene.

6. MeToau HABYAHHA

[Ipu BUKIagaHHI KypCY BUKOPUCTOBYIOTHCSI HACTYITHI HABYAJIHH1 METO/IU:
- HAOYHMI MeTo[ (LIrocTparlisi, IeMOHCTpallis);
- CTBOPCHHS CUTYaIlii 3aI11KaBJICHOCTI;
- CJIOBECHHI MeTOo/ (pO3MOBIIb, JICKIIs, Oeciia, MOSCHEHHS);
- CITIOCTEPEIKCHHSI,
- TOCHIJIPKEHHS;
- MMOSICHIOBAJTbHO-UTFOCTPATUBHUN METO/T;
- IPaKTUYHUH (BIIpaBm).

7. MeToau KOHTPOJIIO

JI71s1 KOHTPOJIIO YCHIIIHOCTI B JAHOMY KypCi BUKOPHUCTAHO:
MOTOYHHI KOHTPOJIb (HA MPAKTUYHUX 3AHSITTIX);
MOJIyJIbHUN KOHTPOJIb 32 3MICTOBHUMU MOJIYJISIMU;
CEMECTPOBHI KOHTPOJIb Y BUTJISI/IL ICIUTY.



8. Kputepii oniHioBaHHS Ta po3moiJja 0aJis,
SIKi OTPMMYIOTH 3100yBa4i OCBIiTH

Tabmuusg 8.1 — Po3noain 6aiiB, siki OTPUMYIOTh 3/100yBadl OCBITH

CkJ1azi0B1 HaBYaAIbHOI banu 3a ogHe 3aHATTA Kinbkictp 3ans1h | CyMapHa KUIBKICTb
poboTu (3aBIaHHs) (3aB/1aHb) OatiB

3micToBHMIT MOayJIb 1

Po6ora Ha jgeKIisax 0...0,5 16 0...8

BukonaHHs 1 3aXUCT 0..2 16 0..32

MPAKTUYHHUX POOIT

MotyibHUM KOHTPOJIb 0...10 1 0...10
3MicTOBHMI MOYJIb 2

Po6ora Ha JeKIisx 0...0,5 16 0...8

BukonaHHs 1 3aXUCT 0..2 16 0..32

MPAKTUYHUX POOIT

MonayapHuN KOHTPOJIb 0...10 1 0...10

Ycboro 3a cemectp 0...100

CemecTpoBuil KOHTPOJIb (ICITUT) TPOBOAUTHCSA Y pasi BIAMOBH 3/100yBada
OCBITH BiJ] OB IMiJICYMKOBOTO KOHTPOJIIO ¥ 32 HASIBHOCTI JIOMYCKY 110 icnuTy. [1in
Yac CKJIaJJaHHSI CEMECTPOBOTO ICIUTY 3700yBad OCBITH Ma€ MOXJIMBICTH OTPUMATH
makcumym 100 Garis.

biner nns icnuty CKIAgaeThcs 3 2 TEOPETUYHHX 3aBiaHb. MakcumalibHa
KUIBKICTH OaniB 3a oaHe 3aBaanHasa — D0.

Tabnuns 8.2 — llkanu omiHiOBaHHS: OaibHA 1 TpaUIliiHA

Cyma Gazib Omuinka 3.a TpaHHHi.ﬁHOIO HIKAJIOIO .
Icniut, nudepeHIIMHUN 3aT1K 3anik
90 - 100 Bigminao
75-89 JloGpe 3apaxoBaHO
60— 74 3a10BIJILHO
0-59 HesanoBiabHO He 3apaxoBano

Kpumepii oyinroeanna pooomu 3000yeaua oceimu npomazom cemecmpy

3aoosinvno (60-74) - nokazaT MiHIMyM 3HaHb Ta YMiHb, BiANpaIfOBaTH
IPAaKTUYHI pOOOTH, 31aTH TECTYBAaHHA. 3HATH OCHOBHI METO/M Ta 3aCO0M pO3pOOKHU
MITYYHUX HEUPOHHUX MEPEK.

Joobpe (75-89) - TBepA0 3HATH MiIHIMYM, BIANPAIfOBATH MPAKTHYHI pOOOTH,
31aTH TECTYBaHHS Ta M03aayJIUTOPHY CaMOCTIMHY poOoTry. OkpiM 0a30BHUX 3HAHb
3HATH OCOOJMBOCTI TOKpalieHHS e()EKTUBHOCTI HEUPOHHUX MEPEK Ta BMITH
BUKOPUCTOBYBAaTH CTaHAApTHI HEUPOHHI MeEpeXi Yy TO€JHAHHI METOJaMu
NIepeHeCeHHs] HaBYaHHH.

Biominno (90-100) - 31aty BCi KOHTPOJIBHI TOYKH 3 OI[IHKOKO «BiIMiHHOY.
JIoCKOHAIIBHO 3HATH BC1 TEMH Ta YMITH 3aCTOCOBYBATH 1X.




9. ITostiTHKA HABYAJIBHOIO KYPCY

BinBinyBanusi 3aHaTh. Perymmis mpomyckiB. [HTepakTHBHHMII Xapakrtep
Kypcy mepemdadae 0OOB’SI3KOBE BiJIBIIYBaHHS MPAaKTUYHUX 3aHATh. 37400yBadi
OCBITH, SIKI 3a TMEBHUX OOCTaBMH HE MOXXYTh BIIBIyBaTH NPAKTHYHI 3aHATTS
pEeryjsipHO, TOBHHHI MPOTATOM THXHS Y3TOAMTH 13 BHKJIagadueM TIpadik
IHIWBIyaIbHOTO BIJANPAIIOBAHHS MPOMYMIEHWX 3aHATh. OKpemi MpoIyIieHi
3aHSATTSA MalOTh OyTH BIIMpaIlbOBaH1 HA HAWOIMKY1M KOHCYJIBTAIIl] TPOTATOM THKHS
micas iX Mpomycky. BinmpaitoBaHHs 3aHsTh 3IIHCHIOETbCS yCHO y (opmi
criBOeciiM 3a MUTAHHAMM, BUSHAYCHUMH TUIAHOM 3aHATTS. B okpemMux BuUmaakax
JI03BOJISIETHCS MUCHMOBE BIANIPAIFOBAHHS MPOITYIICHUX 3aHATH IIISIXOM BUKOHAHHS
1HIMBITyaIbHOTO MHUCbMOBOTO 3aBJAaHHS.

JloTpuMaHHsI BUMOT aKa/IeMi4HOI 100po4ecHOCTi 3100yBayaMu OCBITH 1]
Yac BUBYCHHSI HaBUAJIbHOT MucuIuIiag. 117 9ac BUBYEHHS HAaBYAIbHOT TUCIUTIIIHA
3100yBayi OCBITH MAIOTh IOTPUMYBATHUCS 3aralbHOMPUUHATUX MOPATbHO-ETUYHUX
HOPM 1 TIpaBUJI TOBEJIHKH, BUMOT aKaJeMI4HOI J0OpPOYECHOCTI, mependauyeHux
[TomoxeHHsAM TIPO akaJeMivuHy J0O0pOYEeCcHICTh HarioHaIbHOTO aepOKOCMIYHOTO
yHIBepcUTeTy «XapKiBCbKUUM aBialliiHui 1HCTUTYT». OUIKyeThCs, MO poOOTH
3100yBayiB OCBITH OYyTh iX OpUT1HATLHUMU JOCIIJKEHHAMU a00 MipKyBaHHSIMHU.
BigcyTHicTh TOCWMIaHh HAa BHKOPUCTaHI Jpkepena, ¢GaOpuUKyBaHHS JKEpe,
CIIUCYBaHHS, BTPyYaHHsS B POOOTY IHIIUX 37100yBaviB OCBITH CTAHOBJISTH, aje HE
00OMEXYIOTh, MPUKIAIW MOXJIMBOI aKaJeMIYHOiI HeIoOpodecTHOCTI. BusBieHHs
O3HAK aKaJIEeMIYHOi HeAOOPOYECHOCTI B MHUCHMOBIM poOOTI 3700yBaya OCBITH €
IiJICTaBOXO I i1 He3apaxyBaHHS BHKJIaJIadueM HE3aJIe)KHO BijJ MacITadiB Iuiariaty
gy oOMaHy.

Bupimennsa koH@uaikTiB. [lopsnok 1 mnOpoueaypu  BperyiarOBaHHS
KOH(QIIIKTIB, OB’ I3aHUX 13 KOPYNIIHHUMH J1SIMHU, 31TKHEHHSIM 1HTE€PECIB, PI3HUMHU
dbopMamMu TUCKpUMIHAINT, CEKCyaJbHUMU JOMAaraHHSIMH, MIi>KOCOOUCTICHUMU
CTOCYHKaMH Ta IHIIMMHU CHTYAIlisIMH, III0 MOXXYTh BUHUKHYTH TIiJ] 9ac HaBYaHHS, a
TAKOXX TMpaBWJIa €TUYHOI TOBEIIHKH perIaMeHTyioThcsi Komekcom ernyHoi
noBeAiHKM B HarioHanbHOMY aepOKOCMIYHOMY YHIBEPCUTETI «XapKiBChbKUN
aBlanirnuii iHCTUTYT» (https://khai.edu/ua/university/normativna-baza/ustanovchi-
dokumenti/kodeks-eti chnoi-povedinki/).

10. MeToauuHe 3a0e31eYeHHA
Kypc y cucremi Mentop: https.//mentor.khai .edu/course/view.php?d=8409
(Bimeo JeKIld Ta MpPaKTUYHUX 3aHATh, JICKIIMHI MaTepianu, 3aBAaHHS IS
CaMOCTIHHOTO BUKOHAHHS, TPUKJIAI BUKOHAHHS MMPAKTUYHUX 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. PexomeH10BaHa JiiTeparypa

ba3oBa

1. Jluteuu B. B., Ilenemax P. M., Bucoupka B. A. 'mubunne HaBuanns, 2021.

2. Kowmomoa K.HO. Mammuae HaByaHHA: MeTromu Ta  Mmogmemi,  2020.
https:.//github.com/katerynakononova/M L

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

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

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

JlonmomizkHa

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. Inpopmauniiini pecypcu
HayxoBo-Texniuna 0i0moteka XAl - Pexxum nocrymy: http://library.khai.edu.
Y outube-kanai criineHOTH Deeplearning.Al - https://www.youtube.com/@Deeplearningal



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