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1. 3araabHa indopmanisa Npo BUKJIaAa4a

[1Ib: MakapiueB Biktop OnexkcanapoBuy

Ilocana: moieHT

HayxoBuii cTyninb: K.(b.-M. H.

Buene 3BaHHd: HEMAE

[lepemik AMCIMILTIH, K1 BUKIIAJIAE:
IIMOMHHE HABUYaHHS, MAaIllMHHE HAaBYaHHS 1 aHai3
JAHHMX, aHaJI13 CKJIAJJHOCTI aITOPUTMIB

Hanpsimu HayKOBUX JOCTiIKEHb:

uudpoBa 0Opobka 300paxkeHb, aToMapHi QYHKIT Ta
iX 3acToCyBaHHS, MAIIMHHHUA 31p, pO3Mi3HABaHHS
oOpa3iB

KoHTtakTHa iHGOpMAITIS:
v.makarichev@khai .edu




2. Onuc HaBYAJBHOI JUCHHUILIIHA

dopma 3700yTTs OCBITH Jlenna

Cemectp 2-i

MoBa BHKJIaJaHHS YkpaiHCbKa

Tun QuCIUILIIHA OO0oB’sa3K0Ba

OO0csr TUCIUIUIIHUA: 5 kpeautu €EKTC / 150 rogun (64 ayauTOpHUX, 3 STKHUX:

kpeautu €EKTC/ kinpkicts | nekmii — 32, npaktuuni — 32; CP3 — 86)
TOJINH

Bunu HaBuanpHOL Jlekii, mpaKkTU4HI 3aHATTS, CAaMOCTiliHa poOoTa
ISIIBHOCTI
Buau koHTpOITIIO [ToTouHMI1 KOHTPOJIIb, MOIYJIBHUN KOHTPOJIb,

CEMECTPOBHUI KOHTPOJIb — ICTIUT

[IpepekBi3uTu CyuacHi 1H(hopMaliiiHl TEXHOJIOT1i B HayIll Ta OCBITI




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

Meta — dopMyBaHHS y CTYJICHTIB TEOPETUYHUX Ta MPAKTUYHUX 3HAHb Ta
HAaBUYOK, II0 HEOOX1JHI JJii po3poOKH Ta 3aCTOCYBaHHS MOJENICH MaIIMHHOTO
HaBYaHHS ¥ BUKOPHUCTaHHS METOJIIB aHATI3Y JaHUX.

3aBJaHHA — OBOJIOJIHHS OCHOBHMMH METOJaMHU PO3POOKH Mojeiei
MaITMHHOTO HAaBYaHHS Ta aHAIII3Y JaHUX.

KoMmnerenTHOCTI, sIKi HA0yBaKOTHCS:

Inmecpanvna komnemenmuicme:

3MaTHICTh PO3B’SI3yBaTH CKJIQJHI CHEIliadi3oBaHl 3amadyi Ta MpPaKTHYHI
npobiemMu B o0nacTi iHGOPMAIIMHMX 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 3000y6au oceimu 0yoe 30amen:
- 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIlISX;
- BUMTHCS 1 OBOJIOJIIBATH CYYaCHUMU 3HAHHSIMU;
- pO3pO0JIATH Ta YIIPABIATH NPOEKTAMH;
- OLIIHIOBATH Ta 3a0€3I1euyBaTH SIKICTh BAKOHAHUX POOIT.

CneuianvHi KomnemeHmHocmi

Iicna 3akinuenns yiei npozpamu 3000y8au oceimu 0yoe 30amen:

- aHaM3yBaTH OO’€KT TMPOEKTYBAaHHS 4YM (PYHKIIOHYBaHHS Ta MHOTO
npeaMeTHy 00J1acTh;

- 3aCTOCOBYBATH BIJIOBIIHI MaTeMaTH4HI, HAyKOBl 1 TEXHIYHI METOJH, a
TaKOXX KOMIT FOTEpHE IpOorpaMHe 3a0e3MneueHHs JJig BUPIIICHHS 3aBlaHb B cdepi
po3noauty i 06poOku iHpopMmarii;

- TIPOEKTYBAaTH, PO3POOJSITH Ta BUKOPUCTOBYBAaTH 3acobu peamizarlii
iHQopMaIIHHUX ~ CHCTEM, TEXHOJIOTiM Ta  1H(QOKOMYHIKaIid (METOIUYHI,
1H(}OopMaIiiiHi, anrOPUTMIYHI, TEXHIYHI, MPOTPaMHI Ta 1HIII );

- BUKOPUCTOBYBaTHM CydYacHi I1H(QOpMaliifHI CUCTEMHU ¥ TEXHOJOTIIi

(BUpOOHUYI, MIATPUMKH HNPUUHSTTS PIlIEHb, IHTEIEKTYAIbHOTO aHANII3Yy JAaHUX Ta
1HII), METOAMKUA W TEXHIKM KiOepOe3nekyu TiJ Yac BUKOHAHHS 3aBAaHb 1
000B’SI3KIB;
-  TpPOBOAUTH OOYMCIIOBAJIbHI €KCIEPUMEHTH, T[OPIBHIOBATU PE3YJbTATH
€KCIIEPUMEHTAIIbHAX JAHUX 1 OTPUMaHUX pIlIEHB;
dbopMyBaTH HOBI KOHKYPEHTOCIIPOMOJKHI 17I€i Ta peani3oByBaTH iX y MPOEKTaX
(crapranax).

Ilpozpamni peynomamu Haguanu::
- 3aCTOCOBYBaTH 3HaHHSA (yHIAMEHTAIBHUX 1 TPUPOJHUYMX HAYK,
CUCTEMHOTO aHai3y Ta TEXHOJOTid MOJCITIOBAHHS, CTAaHJAPTHHUX AJITOPUTMIB 1



JUCKPETHOTO aHaji3y Mij 4ac po3B’s3aHHS 3a]a4 MPOEKTYBAHHS Ta BUKOPUCTAHHSA
1H(OpMaIIITHUX CUCTEM 1 TEXHOJIOTIH;

- JEMOHCTPYBaTH 3HAHHS CYYacCHOTO pIBHA PO3BUTKY TEXHOJOTIH
iHbOpMAaITIHHUX CHCTEM, MPAKTUYHI HABHUYKH TPOTPAMYBAaHHS Ta BUKOPHCTaHHS
NPUKJIATHUX 1 CTICIiaTi30BaHUX KOMIT FOTEPHUX CHUCTEM 1 CEPEIOBHII 3 METOIO iX
YIOPOBAHKEHHS Y TPOQECIMHY JTISIIbHICTB;

- 3aCTOCOBYBaTH TMpaBwia O(OpPMIICHHS  TMPOEKTHHX  MaTepiaiiB
iH(GOPMAIITHUX CHCTEM 1 TEXHOJIOTIHM, 3HATH CKJIaJ 1 MOCTiAOBHICTh BUKOHAHHS
IPOEKTHUX POOIT 3 ypaxyBaHHSIM BHUMOT BIJNOBIIHUX HOPMATHBHO-TIPABOBHX
JIOKYMEHTIB JUIsl YIPOBAKEHHS y TPo(eciiiHy MisTbHICTb.

4. 3MicT HABYAJBLHOI JUCHUILTIHA

MOAYJIb 1
3micToBHMiI Moayb 1. Ba3oBi 3ac00M MAaIIMHHOTO0 HABYAHHS | AHATI3Y JTaHUX

Tema 1. Beryn go aucuumiind. Tema BHUBYae BCTYNHY YacTUHY [0
MaIIMHHOTO HaBYaHHS 1 aHAI3y JIaHUX.

Temu nexyii. Ilpeamer BUBUCHHS 1 3a7a41 JUCUUIUTIHE. Miclie TUCITUTIIIHA
B HaBUaJbHOMY I1aH1. Micne y mryuynomy iHTenekTi. Cdepa 3acTocyBaHb.

Temu npakmuunux 3auamse. IIlporpamui 3acoOu TUCIUILTIHY.

Camocmiiina poooma. Chepa 3acTocyBaHb METO/I1B MAIIMHHOTO HABYAHHS 1
aHami3y JaHUX.

Tema 2. OuiHnka mojaejed MAIIMHHOIO HaB4YaHHA. Tema OXOIUIIO€e
BUBYEHHS 3aC001B OIIIHKH Ta BiI0OPY MOJIEEH.

Temu nekuyin. Innukatopu e(EKTUBHOCTI, OIIHIOBAaHHSA TIepen0adyeHb
MOJIeNIel, OIIHIOBaHHA Kiacu(dikaTopiB Ta MOJEJEH KiacTepu3ailii, mepexpecHa
nepeBipKa Mojee, Bi0Ip MoIeIIeH.

Temu npaxmuunux 3auamse. 3acobu aHanizy epeKTUBHOCTI Ta OI[IHIOBaHHS
nepeadayenp Mojened. OriHoBaHHA KiacudikaropiB. OIiHIOBaHHS MoOJeNen
Kiacrepusanii. BigmpalfoBanHs ~ METOIB MEPEXpPEeCHOi MEpPEeBIpKH MOJEIEH.
BianpairopanHs METOIIB BiI0OPY MOJIETICH.

Camocmiiina po6oma. Po3umupeHi mporpaMHi 3acoOu aHamizy Ta BigOOpy
MOJENEN.

Tema 3. 3um:keHHss po3mipHocti. Tema posrianae 3amady 3MEHIIEHHS
PO3MIPHOCTI Ta METOJIH i1 BUPIIIICHHS.

Temu nekuyin. Metop rosioBHHX KoMnoHEHT. Anroputvu t-SNE ta UMAP it
HaJalITyBaHHS iX TinepmapaMmeTpiB. MeTon YacTHHHOI perpecii HaWMEHIIUX
KBa/IpaTiB.

Temu npaxkmuynux 3anamp. MeTon TOJOBHUX KOMIIOHEHT Ta MHOTO
3actocyBaHHA. Anroputum t-SNE, HamamTyBaHHs TinmepnapaMeTpiB, 3aCTOCYBaHHS.
Anroputm  UMAP,  nHanamtyBaHHd  TinepnapaMmerpiB,  3aCTOCYBaHHS.
[TopiBusimpHuit ananiz PCA, t-SNE ta UMAP na npuknaai oOpoOku HaOOpiB



MNIST Ta Fashion MNIST. Meroa yactuHHOI perpecii HallMEHIINX KBaJpaTiB,
1HTepIpeTallisi pe3yJbTaTiB Ta 3aCTOCYBaHHS.
Camocminna poooma. PeanvHi keiicu BukopuctanHs ainroputmiB PCA, t-

SNE, UMAP, PLS.

MoayabHuiE KOHTPOJIb 1
3micToBHUI MoayJib 2. [lepenoBi 3aco0M MAIIMHHOTO HABYAHHS.

Tema 1. Meroa omopHux BeKTOpiB. TeMa posrisigae METOJl ONOPHUX
BekTopiB (SVM).

Temu anexyinn. Meton onopHux BekTopiB (SVM): moOynoBa, JiHIAHO
pO3IIJIEHI Ta HEPO3IlJIeHI MHOXXHHH, BUKOPHCTaHHS sjaep, meton SVM-LS,
O0OMEKEeHHsI Ta 3aCTOCYBaHHS.

Temu npaxkmuuynux 3auame. KiacuyHUl BapiaHT METOAY OINOPHHUX
BEKTOpIB: IporpamMHa peaji3aiis, aHaii3, OOMEXKEHHs, 3acToCyBaHHA. Meton
onopHux BekTopiB (SVM): BHKOpUCTaHHA sAepHUX (YHKIIM, MNOPIBHSUIBHHIMA
anamniz. Meron onopuux BektopiB (SVM):00MmexeHHs, 3acTocyBanHsg. Meton LS-
SVM: Bumnagku JiHIAHO PO3AIJIEHUX Ta HEPO3ALIEHUX MHOXHWH, BUKOPHCTAHHS
saepHUx (QYHKIINA, TOPIBHSUIBHUYN aHalli3, 0OMEKEHHs, 3aCTOCYBaHHS.

Camocminina pob6oma. PeanbHl KeiicM BUKOPUCTaHHS METOJ ONOPHUX
BEKTOPIB Ta 0OMEKEHHS.

Tema 2. /lepeBa Ta jicu. Tema BuBUa€ 3aCTOCYBaHHS JEPEB Ta JIICIB JJIS
BUPIIIEHHS 3a/la4a MAIlIMHHOTO HaBYaHHS.

Temu nexuyin. TpenyBaHHs Kiacu(DiKallIHHOTO Ta PErpeciiHOTO JepeBa
MPUIHATTS pillieHb, Bizyalizallis, 1IeHTU(]IKalis BaKIMBUX O3HAK y BUIAJKOBHUX
Jicax, BIIOIp BaXXJIMBHUX O3HAK y BUIMAJKOBHUX JlicaX, 00OpoOKa He30alaHCOBAHUX
KJIaCiB, YIPaBJIiHHA pO3MIPOM JE€peBa, IOKpPAIIEHHS pe3yJbTaTUBHOCTI 3a
JIOTIOMOTOI0 OYCTHUHTY, OI[IHIOBAaHHS BHUMAJKOBHUX JIICIB 3a JIOTIOMOT'OK) MOMUJIOK
MO3aMaKeTHUX CIIOCTEPEKEHb.

Temu npaxmuynux 3anamse. TpeHyBaHHA KiIacu(IKalIMHOTO JiepeBa
OPUMHATTSA pIIEHb Ta KIAacM(DIKalIMHOTO BHIIAJKOBOrO Jicy. TpeHyBaHHS
perpeciiHoro JaepeBa MNPUUHATTS pIIIEHb Ta PErpeciiHOr0 BUITAJIKOBOIO JICY.
Bizyamizaris Moaenelt qepeBa NpuiHITTS pillieHb, [1eHTr(IKaIlis BaXXITUBUX 03HAK
y BHIAJIKOBHX Jicax. Binlip BakIuMBUX O3HaK y BHUMaAKOBHX Jicax. OOGpoOka
He30anmaHcoBaHuX  kiaciB. KepyBanHsi po3mipom  gepeBa. [lokparieHHs
pe3yJbTaTUBHOCTI 3a JIONOMOIOI0 OYCTHHTY, OILIIHIOBAaHHS BHUIAJKOBHX JIICIB 3a
JIOTIOMOTOI0 TIOMUJIOK [T03aMaKETHUX CIIOCTEPEKEHbD.

Camocminna poooma. PeanbHi Kelicu BUKOPUCTaHHS METOMIB JEPEB Ta
JIiciB, OOMEXKEHHS, TOPIBHSJIBHUI aHai3.

Tema 3. HaiBumii 0aeciB kiaacudikarop. Tema BuBuUae HaiBHMII OaeciB
KJ1acugikaTop Ta 0COOJIMBOCTI HOTO BUKOPUCTAHHS.



Temu nekuin. TpenyBanns kiacudikaTtopa g Oe3MEepepBHUX O3HAK,
TpeHyBaHHs KiacudikaTopa Uis DUCKPETHUX Ta JIYWIBHUX O3HAK, TPEHYBaHHS
HaiBHOTO OaliecoBoro kiacudikatopa s OIHApHMX O3HAK, KajaiOpyBaHHs
nepeadadyyBaHUX HMOBIPHOCTEH.

Temu npakmuunux 3aname. TpeHyBaHHS  KJIacH(iKaTOpiB IS
Oe3nepepBHUX O3HAK. TpeHyBaHHS KiacudikaTopa Uit JUCKPETHUX Ta JYMIBHUX
O3HaK.

Camocmiiina poooma. PeanbHi Keiich BUKOPUCTaHHS HAiBHUX 0a€CiBCHKUX
KJacuQikaTopis.

MoayJIbHMH KOHTPOJIb 2

5. InguBigyaabHi 3aBIaHHS
He nepenbauene.
6. MeToau HaBYaAHHSA

[Ipu BuKIIagaHH1 KypCy BUKOPUCTOBYIOTHCSI HACTYITHI HaBYaJIbH1 METO/IU:
- HAOYHUH MeTo (LTFOCTpallisi, IeMOHCTpaIlis);
- CTBOPEHHSI CUTYaIlil 3all1KaBJICHOCTI;
- CJIIOBECHUH MeTOoJ1 (pO3MOBIb, JICKIis, Oecia, MOSCHEHHS);
- CIIOCTEPEIKCHHSI;
- IOCHIKCHHS;
- TMIOSICHIOBAJILHO-UTIOCTPATUBHUIN METO/T;
- IPAKTUYHUU (BIIpaBu).

7. MeToau KOHTPOJIIO

JI7151 KOHTPOJTIO YCHIIITHOCTI B JAHOMY KYPCl BUKOPUCTAHO:
MOTOYHUIN KOHTPOJIb (Ha MPAKTUYHUX 3aHATTSX);
MOJAYJIbHUN KOHTPOJIb 332 3MICTOBHUMHU MOJYJISIMHU;
CEMECTPOBHM KOHTPOJIb Y BUTJISA/IL ICTIUTY.



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

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

CKJ1a0B1 HaBYAJILHOIL Banu 3a ogue 3aHATTS Kinpkicte romua | CymapHa KiJIbKICTh
pobotu (3aBIaHHs ) OatiB

3micToBHUIT MOayIb 1

PoboTa Ha mekmisax 0...0,5 16 0...8

BuxonaHus 1 3aXuCT 0.2 16 0...32

MIPAKTUYHUX POOIT

MonyJbHUH KOHTPOJIb 0...10 1 0...10
3MicTOBHUIT MOIYJIb 2

Pobora Ha mekmisx 0...0,5 16 0...8

BuxonaHHs 1 3aXHCT 0.2 16 0...32

MPAKTHYHUX POOIT

MonybHUN 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) - noka3aTu MiHIMyM 3HaHb Ta YMiHb, BiAIPAIIOBATH
MpaKTU4YHI POOOTH, 37aTH TECTyBaHHS. 3HATH OCHOBHI METOIU MAITUHHOTO
HABYaHHS 1 aHAJI3Y JTaHUX.

Jlo6pe (75-89) - TBep0 3HATH MIHIMYM, BIAMPAIIOBATH MPaKTHYHI poOOTH,
3aTH TECTyBaHHS Ta M03aayJUTOPHY CaMOCTIiHY poboTy. OkpiM 0a30BUX 3HAaHb
3HaTH OCOOJHMBOCTI METOMIB, MEXY BHKOPHUCTAHHS, BMITH TIPOBOJIUTH
MOPIBHSTLHUYN aHaTI3.

Biominno (90-100) - 3mati BCi KOHTPOJIbHI TOYKH 3 OL[HKOIO «BiIMIHHOY.
JlocKkOHaJIBHO 3HATH BC1 TEMH Ta YMITH 3aCTOCOBYBATH 1X.




9. ITosliTuKAa HABYAJIBLHOTO KYypPCY

BinBinyBanns 3ansTh. Perymsumis mporyckiB. [HTepakTUBHUI XapakTep
Kypcy nependayae 0OOB’A3KOBE BIJIBIlyBaHHS MPaKTUYHUX 3aHATh. 3700yBadyi
OCBITH, SIKI 3a TEBHUX OOCTaBMH HE MOXYTbh BIJBIAYBaTH MPAKTUYHI 3aHITTS
peryjasipHO, TIOBHHHI MPOTATOM THXHS Y3rOAUTH 13 BHUKIagadeM rpadik
IHAMBIYaIbHOTO BIAMPAIIOBaHHS MPOMYyHIEHUX 3aHATb. OKpemi NpoIyIieHi
3aHATTA MaloTh OyTH BIANpAalbOBaHI HAa HAWOMKYIM KOHCYNbTaIlli MPOTATOM
THKHS TICHS X MpOMycKy. BinmpairoBanHs 3aHATh 31HCHIOETHCS YCHO y dopMi
ciiBOeciTy 3a MUTaHHSMHU, BU3HAYCHUMH TUJIAHOM 3aHATTA. B okpeMux BuIagkax
JO3BOJISIETHCSL  MMHCHMOBE  BIJMPAITIOBAHHS  MPOMYIIEHUX  3aHATh  [UISIXOM
BUKOHAHHS 1HAWBITYabHOTO MMMCEMOBOTO 3aBAaHHS.

JloTpuMaHHsI BUMOI aKaJAeMiyHOi 100po4yecHOCTi 3700yBayamMu OCBITH
MiJ] Yyac BUBYEHHA HaBYalibHOI auctuiuliHu. [linm yac BHUBYEHHS HaBYAJIBHOI
JUCHUIUTIHU  3700yBayl OCBITH MalOTh JOTPUMYBATHUCS 3arajibHONPUUHATHX
MOpPAJIbHO-€TUYHUX HOPM 1 TMPaBWJI  TOBEIIHKH, BHMOT  aKaJEeMIYHOl
nobOpouecHocTi, nepeadadeHux [lonokeHHAM TPO akKajgeMIyHy JA0OPOYECHICTH
HarionanpHOr0O  a€pOKOCMIYHOTO — YHIBEPCUTETY «XapKIBChKHU  aBial[liHUN
1HCTUTYT». OUIKy€eThCs, IO POOOTH 3100yBaviB OCBITH OYyTh iX OPUTTHATHLHUMHU
JOCIIJKEHHSAMA a00 MIPKYBaHHSIMHU. BiJCYTHICTh MOCWJIaHb HAa BHUKOPHCTaHI
Jokepena, (paOpuKyBaHHS JKEpeJl, CIHCYBAaHHS, BTPYYaHHS B pOOOTY 1HIIMX
3100yBaviB OCBITH CTaHOBIATH, ajieé HE OOMEXKYIOTb, NPUKIATU MOMKJIHBOI
aKaJeMIuyHO1 HeJoOpouecHOCTI. BUsBIEHHST O3HAK akaJeMIYHOiI HEZ0OPOYECHOCTI
B NHUCHMOBIA po0OOTI 3700yBaya OCBITM € MIACTaBOIO I il He3apaxyBaHHS
BUKJIaJ[a4€M HE3aJI)KHO Bl MaclITa01B Mjiariaty 4u oOMaHy.

Bupimennss konduikriB. [lopsaok 1 mpoueaypu  BperysIrOBaHHS
KOH(JIIKTIB, MOB’A3aHUX 13 KOPYMIIIHHUMU JISIMH, 31ITKHEHHSIM 1HTEPECIB, PI3HUMHU
dbopmMamMu TUCKpHUMIHAII, CEKCyalbHUMHU JOMAaraHHSIMH, MIKOCOOUCTICHUMH
CTOCYHKAMH Ta IHITUMHU CUTYAIlISIMH, 1110 MOKYTh BUHUKHYTH I11]l YaC HaBYAHHSI, a
TaKOXX TpaBWIa E€TUYHOI TOBEIAIHKM perjaMeHTyroThcsa KojaekcoM eTH4HOi
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=8074
(Bimeo JeKIid Ta MpaKTUYHUX 3aHATh, JICKIIMHI MaTepianu, 3aBIaHHS IS
CaMOCTIMHOTO BUKOHAHHS, IPUKJIAIU BUKOHAHHS MPAKTUYHUX 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/

11. PexomenaoBaHa Jiiteparypa

ba3oBa

1. Kononoa K.HO. Mammnne HaB4yaHHS: MeToau Ta wmojem, 2020.
https.//github.com/katerynakononova/M L

2. Albon C., Machine Learning with Python Cookbook, 2018.

3. Charu C. Aggarwal, Data Mining: The Textbook, 2015.

4. Kuhn M., Johnson K., Applied Predictive Modeling, 2013.

JlonomizkHa

5. HoxymenTartis NumPy, https:/numpy.org/doc/stable/.

6. Jloxymenrariis scikit-learn, https://scikit-learn.org/stable/user _guide.html.
7. Hoxymenrariis TensorFlow, https://www.tensorflow.org/guide.

12. Inpopmauiiini pecypeu
1. HaykoBo-TexHiuna 6i0mioTeka XAl - Pexxum nocrymy: http:/library.khal .edu.

2. Y outube-xanan CHUTBHOTH DeepLearning.Al
https://www.youtube.com/@Deeplearningal
3. Y outube-xanain CIUILHOTHA Stanford Online

https://www.youtube.com/ @stanfordonline
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https://www.youtube.com/@Deeplearningai
https://www.youtube.com/@stanfordonline

