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Poboua nporpama ckJiajieHa Ha OCHOBI OCBITHBbO—TIpodeciitHol nporpamu «ILITyunuit
IHTENIEKT» MiArOTOBKM OakamaBpa rajiysi 3Hamb 12 “Indopmauiiidi TexHogOri”
cneuianbHocTi 122 «Komm’roTepHi Haykm», 3aTBep/ukeHoi Buenoro pagoro 3YHY
(nmporokos Ne 9 Big 15 uepsHst 2022 p.).

Pobouy mporpamy ckiain poueHt kapenpu IOCY, k.r.H. Xpucruna JIIT SIHIHA-
['OHYAPEHKO Ta npogecop xadepu IOCY, a.1.H. Mupocias KOMAP

PoGoua nporpama 3arBepskeHa Ha 3acinanHi kadeapy inpopmariiiHo-06UUCTIOBATBHUX
CHCTeM 1 ynpaBiliHHs, npotokosx Ne 1 i 27 ceprins 2024 p.

B.o. 3aBigyBaya kadenpu 7%///{% Hanis BACUJIbKIB

PosriisiHyTo Ta cxBaneHo rpynoro 3abesneueHHs crneuiaabHocTi ,,KoMm rotepHi Haykn”,
npotokoa Ne 1 Big 30 ceprins 2024 p.

I'onosa rpynu Mupociia KOMAP
3a0€3MeYeHHs CrieliajibHOCTI, -

I-p TE€XH. Hayk, npodecop

["apaHT OCBITHLO-11pOPECIHHOT

nporpamu "lLTyunuii iHTEIEKT",
K.T.H., JOLEHT Bacuiis KOBAJIb



CTPYKTYPA POBOYOI TIPOIT'PAMU HABYAJIBHOI JUCHUTLJITHA
"MAIIMHHE HABYUAHHA "

1. Onuc pucoumrinm "' MamuHHe HaBYaHHAa

Jucuumiina
«MalmHHe HABYAHHSA»

I'asny3b 3HaHB,

cnemiajJbHICTh,
CBO

XapakTepucTHKA
HABYAJILHOI JUCIHUILIiIHA

KinbkicTh kpeauTiB — 6

I'any3b 3HaHB —
12 “Tandopmarriiiai

Craryc AMCHUILTiHA:
000B’s13K0BA

TEXHOJIOT1i” MoBa HaBYaAHHA:
YKpaiHCbKa
KiIbKICTB 3aITIKOBUX CremanbpHICTD — Pix migroroku: 3
MOJYJIIiB — 5 122 «Komm’rotepni | Cemectp:
HaYKI» lenna — 6
KimbKiCTh 3MiCTOBUX OcCBITHBO- Jlexmii:
MOJYJIB — 2 npodeciitHa /lenna —45 rog.
mporpama
«Tyunuit JlabGopaTopHi1 3aHATTS:
IHTETIEKT) /lenna — 44 ron.

3arajpbHa KUIbKICTH
roaux — 180

CrymiHb BUIIOT
OCBITH — 0akasiaBp

Cawmocriitna pobora:
/lenna — 73 rog.,
Tpeninr:

/lenna — 12 rog.

InuBinyansHa pobora:
/lenna — 5 Ton.

TwxueBux roguH — 18,
3 HUX ayJUTOPHUX — 6 TO/I.

CK3aMCH

Bua niacyMKoBOro KOHTPOJIIO —




2. Mera i 3aBJaHHS JUCHUILIIHA
" MamuHHe HABYAHHSA '

2.1. MeTa BUBYECHHS TUCHUILTIHA

Meta QUCIUIUIIHA — € HaBYaHHS MalOyTHIX CIEIaIiCTIB Cy9acCHUM METOJIaM
noOyJIOBM Ta aHajizy PI3HOMAHITHUX MOJEJel MAIIMHHOTO HAaBYaHHSA, a TaKOX
MPAKTUYHOMY 3aCTOCYBAHHIO JIJISl BUPIIICHHS JACSIKUX MPUKIAIHUX 3a/a4.

2.2. 3aBaaHHs BUBYECHHS JUCIHUILIIHA

3aBAaHHS HaBUYaJbHOI JUCHUIUIIHM «MaliMHHE HaBYaHHS»: O3HAHOMUTH
CTYJICHTIB 13 TEXHOJIOTIEI0 MAIIMHHOTO HABYaHHA, MOTJIMOUTH 3HAHHSA Yy CYy4YacCHHX
METOJax Ta 3aco0ax, IO BUKOPUCTOBYIOTHCS NpPH HAaBYaHHI CHCTEM 13 IITYyYHHUM
1HTEIEKTOM; 300y TH MPAKTUIHI HABUIKU TTOOYIOBH MOJIETICH.

2.3. HaliMeHyBaHHsI Ta ONHMC KOMIIETEHTHOCTel, (opMyBaHHS SIKHX
3a0e3nevyye BUBYEHHS TUCUMILTIHU:

CK17. 3naTHiCTh 3aCTOCOBYBAaTH METOJAM Ta IHCTPYMEHTAJIbHI 3aCOOM 3 OCHOB
TEopii 1 MPAKTUKUA MAIIMHHOTO HaBYAHHS.

CK18. 3gaTHicTh BUpINIYBaTH CKJIaIHI 3a7a4l 0OpOOKH JaHUX 3 BUKOPUCTAHHAM
METO/11B MAIlIMHHOTO HABYAHHS B P13HUX raiy3sax NpodeciiHoi JISIbHOCTI.

2.4. IlepenymoBHM 1Jisi BUBYEHHS JUCHUILIIHA

Kypc 0Oa3yeTbcs Ha 3HAHHAX, OJEP)KAHMX NPU BUBYECHHI JUCIUILIH «Buina
MaTeMaTHKay, «/luckpeTHa MmareMaTkay, «YrucenbH1 METOAM Ta porpamMmyBaHHs», « Teopis
WMOBIPHOCTI 1 MaTeMaTUYHA CTATUCTHKA», « OCHOBU KOMIT IOTEPHUX HAYK», « AJITOPUTMH 1
CTPYKTYypU HaHuX», «ba3u 1 cxoBuia ganux», «CydacHi MmapajiurMu IMporpamyBaHHsD,
«MeToI1 Ta CUCTEMH IITYYHOTO IHTENEKTY» Ta «[HTeNeKTyalIbHUI aHalll3 JaHUX.

2.5. Pe3ysibTaTH HABYAHHA:

[IP17. 3actocoByBaTM METOAM, IHCTPYMEHTaJbHI 3aco0U Ta aJITOPUTMHU
MalIMHHOTO HaBYaHHS JJisi  PO3B’SA3Ky 3aaad  kiacu@ikailli, po3mi3HaBaHHS,
MIPOTHO3YBaHHS, KJIIACTEPHOTO 1 PErPECIHOTO aHai3y.

[1P18. Po3pobnatu mnporpamMHi MOAYJl B MNPEIMETHUX O00JIacTAX, IO
BUKOPUCTOBYIOTh MMapaJWrMU MAIIMHHOTO HaBYaHHS Ta IITYYHOIO IHTEJIEKTY ¥
CTpATETIsAX PIIICHHS 3a/1a4.

3. [IporpaMa HaBYAJIbHOI AU CHUTLTIHI
«MamnHHe HABYAHHSNA

3micmosuii moodyav 1 — OcnHoéu ma memoou MAUUHHO20 HABGYAHHA
Tema 1. OcHOBM MAaIIMHHOT0 HABYAHHS.
OCHOBHI MOHSTTS Ta ICTOPist MAITMHHOTO HaBYaHHs. CriocoOu HOpMaJTi3allii JTaHuX
nepeq HaByaHHAM. [liAroToBKa MaHMX ISl MAIIMHHOTO HaBYaHHS. Bumau migxomiB 1o
HaBuaHHs: Supervised ta Unsupervised. [TepeBaru ta HeIOMIKH KOKHOTO T AXOTY

Tema 2. MeToau MAIIMHHOT0 HABYAHHS JIJIA 327124 KJIaCTepU3aIlil.

BusnauenHss 3amaui  knactepuzamii. Mertoau  kimactepusaiii:  DBSCAN,
Hierarchical, 11. Orinka sikocti knactepusanii. [Ipukiiangym BUKOpUCTaHHS KiacTepu3arlii
B peaIbHUX 3a/1ayax.

Tema 3. Perynsipu3zauiiini JiHiiHI perpeciiHi Moaesi HAaBYaAHHS.

JliniitHa perpecis Ta ii oOmexeHHs. ['peOneBa perpecis (Ridge Regression).
Jlacco-perpecis (Lasso Regression). Enactuuna perpecis (Elastic Net). BaxmusicTh

4



peryisipu3aiiii B yHUKHEHH] TIepeHaBYaHHS

Tema 4. Meroau onopHux BeKTOpiB (SVM).

OmnopHi Bektopu Ta reomerpust SVM. JliniitHa kinacudikaris 3a gornomororo SVM.
OyHKIIA Aapa Ta HemiHiHA kiacudikaris. OmiHka Ta HanamTyBaHHs napameTpis SVM.

Tema 5. JlepeBa pilieHb i npaBuI.

Jloriunamii migxin go knacugikamii. Anroputm C4.5 ans noOyaoBU AepeB pilIeHb.
OO6poo6xka BimcyTHiX 3HadeHb y C4.5. Anmroputm CART Ta ingexc [xuni. OOMexeHHS
MPEJICTaBJICHHS JIEPEB PIIICHD 1 MTPABUII MPUUHSATTSA PIllICHb.

Tema 6. AHcam0./1eBe HABYAHHSI.

Ancam0ii Mozeneit ta ix mepesaru. bycrinr (Boosting), Oerriar (Begging) Ta
cTekiHr (Stacking) sk MeToau KOMOIHYBaHHS Mojieniell. BaxiMBicTh BUMIAIKOBOTO JIICY
(Random Forest) y kmacudikamii. HamamTyBaHHS Ta BUKOpPHUCTaHHsS aHCaMmOJliB B
MIPaKTHIII.

Imicmosuii MoOyib 2 — 3acmocy8aHHA WMYYHUX HEUPOHHUX MEPEHC

Tema 7. Peausizanii HepOHHMX Mepesk SIK MeTOAIB peajizamii JOriYHHX
004HCIICHD.

BBeneHHss B HElpoHHI Mepexi Ta iX cTpykrypa. Buxopucranus TensorFlow 1
Keras 1151 po3po0Oku HelipoHHHX. TpeHyBaHHS Ta OLIHKA HEHPOHHUX Mepex. [Ipukianu
3aCTOCYBAaHHS HEHPOHHUX MEPEX y PI3HUX 001aCTSIX.

Tema 8. I'imOoki Helipomepe:keBi apxiTekTypu B 3ajJa4ax MAIINHHOIO
HABYAHHS.

3HallOMCTBO 3 TIIMOOKUM HaBYAHHAM Ta HEHpoMepekaMu. ApXITEKTYpH INIMOOKHUX
nHeripomepex: LeNet, AlexNet, GoogleNet, VGGNet, ResNet, SENet. Ilpuknamu
3aCTOCYBaHHS TIIMOOKHX HEMPOMEPEK B KOMIT'IOTEPHOMY 30pi Ta 00poOIll 300paxeHb.
[TepcriekTHBY PO3BUTKY IIIMOOKOTO HABYAHHS.

Tema 9. MamnHHe HABYAHHSI VIS 00POOKM MPUPOAHBLOI MOBH.

OcHoBu 00po0Oku npupoiHboi MoBH (NLP). bidmiorexu qyst NLP: NLTK Ta Spacy.
ToxkeH13al1is, IeMaTu3allis Ta BEeKTopu3alis TekcTy. 3actocyBanHs NLP B anamizi Tekcty
Ta MAaIMHHOMY TEpEeKIIaIl.

Tema 10. HaBuaHH# 3 miAKpinJIeHHAM.

BBeneHHst B HaBUaHHS 3 MIJAKPIMUICHHSIM. ATeHTH, cTanu Ta aii B RL. Anropurmu
HaBYaHHs 3 miakpimieHasM: Q-Learning, DDPG, A3C. 3actocyBanns RL B rpanbHuX
CEpEelOBUIIAX Ta PEAIbHUX 3aBJAAHHSIX.

Tema 11. MacmtabyBaHHA mpouecy MaliuHHOTO HaBYaHHs 1t MLOps.

OcnoBu MLOps Ta ix 3Ha4YeHHs. ABTOMAaTH3allii TMPOIECY HAaBUYAaHHA Ta
BIIPOBAHKEHHS MoJieieil. MOHITOPUHT Ta YMPaBIiHHA MOJEISIMH B PEaIbHOMY Haci..
3a0e3neueHHs Oe3neku Ta sskocTi moaenei y MLOps.



4. CTpyKTYypAa 32JiKOBOr0 KpeAuTy 3 TUCUMILIIHA «MallnHHe HABYAHHA»

Kinvxicmo 2cooun

Tema Jlexuii Jlabopa- | [nguBinya- | Tpeninr| Camocriitna | KoHTpoJsbHI
TOpHI |1TbHA poOOTa pobora 3aX01
3aHSITTS
Imicmosuit mooyas 1 — Ocnosu ma Memoou MAWUHHO20 HAGYAHHS
Tema 1. OcHOBH MalTUHHOTO 2 - 2 6 5 OHI/ITyBaHHH
HaBYaHHS Hlﬂ gac
Tema 2. MeToau MaltmHHOTO 2 2 5
3aHSTTS
HaBYaHHSA 1J1d 3aJa4
KJacTepu3aLii
Tema 3. Perynsapusauiiini 2 2 5

JiHIHHI perpeciiai Moeni
HaBYaHHS

Tema 4. MeToau omopHUX 2 2 6
BekTOpiB (SVM)

Tema 5. Jlepesa pilieHs i 2 2 6
TIpaBHII

Tema 6. AucambieBe 2 4 6

HaBYaHHA

3micmosuil Mooy 2 — 3acmocysanta WmMy4yHUX HelpOHHUX MePexc

Tema 7. Peanizanii 4 8 3 6 6 OnuTyBaHHS
HEHPOHHUX MEPEXK K METOIIB

peanizarii JoriyHux 3aHATTA
00YHCIEHD
Tema 8. [uboki 4 6

HEHpOMEepeKeBi apXiTEKTypH
B 3aJ]a4aX MAIIHHHOTO
HaBYaHHS

Tema 9. MamaHe HaBUaHHS 4 4 6
U 00pOOKH IPUPOIHBOT
MOBH

Tema 10. HaBuanns 3 2 - 6
MIKPINJICHHSIM
Tema 11. MacmtaOyBaHHS 2 4 6

MPOIIECY MAIIMHHOTO
HaB4aHHs U1t MLOps

Paszom 45 44 5 12 73

5. TemaTuka J1alOpaTOPHUX 3aHATH
JlabGopaTopHna pooora Nel. Kiiacrepuuii anasis
Mera: Hapuutucs po3poOisTH MOJENb KiIacTepu3allil JaHuX Ta IHTEpNpeTyBaTH
pe3ynbTaTH MOJICTIOBAHHS.
IIuTanHs 159 00rOBOPEHHS:
1. ITonsTTs KMactepu3arntii 1 Kacudikaiii JTaHuX.
2. OCHOBHI eTanu NMporiecy KJiacTepu3allii TaHuX.
3. Knacrepuszamis ganux merogamu: DBSCAN, Hierarchical, iH.
JlaGopaTopHa poooTa Ne2. Peryasipu3auiiini JiiHiiiHi perpeciiini moaei
Meta: HaBunTrcs BUKOPUCTOBYBATH PETYJISIPU3AIIII0 B JTIHINHIN perpecii 1is
MOKPAIICHHS MOJIETI Ta 3ar00iraHHs MepeHaBYaHHIO.
IIuTaHHs 15 00rOBOPEHHS:
1. JliniitHa perpecis Ta 1l OCHOBHI MPUHIIUTIH.
2. [Ipobnema nepeHaBYaHHs Ta 11 HACTIIKH.
3. I'pednena perpecis (Ridge Regression) sik MeToa peryssipu3aiiii.
4. Jlacco-perpecis (Lasso Regression) Ta ii 0cOOIMBOCTI.



5. Enactuuna perpecis (Elastic Net) sik moegHaHHs rpeOHEBOI Ta Jacco-perpecii.
JlaGopaTopHa pooora Ne3. MeToau onopuux BekTopiB (SVM)

Meta: HaBuuTrcsi BUKOPUCTOBYBATH METO/] OTIOPHUX BEKTOPIB JJIsl Kilacudikarrii
JTAHUX Ta PO3YyMITH OCHOBHI KOHIIEMIIi1 I[OTO METO.TY.

IIuranusa 1151 00rOBOpPEHHS:

1. OnopHi BEKTOpH Ta iX poJib y Kiacudikai.

2. JliniitHa kimacudikariis 3a gormomoroo SVM Ta ii NIpuHIKIH.

3. OyHKIIA siApa Ta HeMiHIHA Kiacudikallis 3 BUKOpUCTaHHIM SVM.

4. BaxMBICTh HaNAIITyBaHHA apameTpiB SVM 11t focssrHeHHST HalKpalux
pe3yJIbTaTiB.

5. [IpakTuuni npukiaan BukopuctanHs SVM y 3agadax kinacudikaiii JaHux.
JlaGopaTopHa pobota Ned. JlepeBa pilieHb

Mera: HaBuutucs OyayBaTu JepeBO pillIeHb, BUKOPUCTOBYIOUM HaBYAJIbLHUM HAOip
JTAHUX Ta IHTEPIPETYBATH Bi3yalbHE MPEICTABICHHS €JIEMEHTIB JEpEBa.

IIuTanHs 119 00rOBOPEHHS:

1. IToHATTS nepeBa pillIEHb.

2. IloOynoBa aepeBa pillieHb.

JlaGopaTopHa podora Ne5. AHcamOJieBe HABYAHHS

Meta: Hapuutucsi BuxopuctoByBatd Boosting, Bagging 1 Stacking moxpem Ta
IHTEpIPETYBATU PE3YJIbTATU MOJICITIOBAHHSI.

I[uranusa 1J11 00TOBOpPEHHS:

1. Boosting.

2. Bagging.

3. Stacking.

JlaGopaTopHa poboTa Ne6. /loOyBaHHSI 03HAK i3 300pakeHb

Meta: HaBuuTucs MOJENIOBATH YJOCKOHAJICHUM MPOEKTYBAaHHSM O3HAK Ha OCHOBI
n00yBaHHS 03HAK 13 300paKEHb.

IIuTanHs 119 00rOBOPEHHS:

1. [ToHATTS YJOCKOHAJIGHOTO MPOEKTYBaHHS O3HAK Ha OCHOBI JOOYBaHHS O3HaK 13
300paxeHb.

2. [TpocTi o3HaKU

3. BunmoOyBanHs 00'exTiB 1 hopMm

JlabopaTtopna po6ora Ne/. O0poOka nprupoIHOi MOBH

Merta: Hapuutucs nependadeHHsl TOHAIBLHOCTI pereH3ii 1o (iTbMiB Ha 6a31 peaqbHUX
JAHUX.

IIuTanHs 15 00rOBOPEeHHS:

2. [TobymoBa BuximHOI MOjeni 3 3actocyBaHHsAM 0Oa3oBux NLP o3nak 1 onTumizaris
napameTpiB.

3. Butsar ounbm cxkiiagaux NLP-o3Hak 11 30UIBIIEHHST TOYHOCTI MOAESTIOBAHHS.
JlaGopaTopHa podora NeS. MaciirtabyBaHHsI Npouecy MAIIMHHOTO HABYAHHS
Meta: HaBuuTrcs BU3HAYUTH, KOJIM MaclITaOyBaHHS MOJEl Jomomarae 30UIbIIUTH
TOYHICTD 1 IBUKICTh T'€HEpallii IPOPOKYBaHb.

IIuTanHs 19 00rOBOPEHHS:

1. Cnocobu macmtabyBaHHst JiHIHHUX ML-anroput™miB i1 poOOTH 3 BEIMKUMU
HaBYaJbHUMU BUOIPKAMH;



2. Ilinxonu no MacmraOyBaHHs HediHIMHMX ML-anroputmiB - 3a3Buyail 1ie HabaraTo
CKJIaJHIIIE 3aBIaHHS;
3. 3MEHIIEHHS 3aTPUMKH 1 301IbIIIEHHS IIBUJIKOCTI FeHEPAIlii MPOrHO3i1B.

6. Camocriiina pooorta

CamocTiiiHa po0OoTa CTyAEHTIB B paMmkKax Kypcy "MammuHHe HaB4YaHHS"
MOBHICTIO 30Cepe/keHa Ha BUKOHAaHHI KOMaHAHOTO TMpoekTy. KokHa komaHaa
CKJIaJIa€ThCst MiHIMYM 3 5 0ci0. IIpoeKT € OCHOBHHUM €JIEMEHTOM CaMOCTIHHOI poOOTH Ta
nepeadavyae BUPINICHHS pealbHOI 3a7adyi 3 BHUKOPHCTAHHSIM METOJIB MAITUHHOIO
HABYaHHS, K1 CTYJEHTH OIaHyBaJId IPOTATOM KypCy.

MeTta npoekTy: 3aCTOCYBAaTH 3HAHHS 1 HABUYKH, OTPUMaHI ITiJ1 9ac Kypcy, IS
pO3pOo0KH, pearizallii Ta BIPOBAIKEHHS MOIEN a00 CUCTEMHU, IO BHUPINTYE KOHKPETHY
3a/1aqy 3 BUKOPUCTAHHS aITOPUTMIB MAIlTHHHOTO HABYaHHSI.

ETanu BUKOHAHHSA NPOEKTY Ta KPUTEPil OIHIOBAHHA

Eranu Bukonanns | Onuc Kpurepii ouninroBanHs
MPOEKTY KOMAH/HOTO MPOEKTY
Bubip temu | Komanam MOXXYTb obpatu OJIHY 3 | AKTyalbHICTh Ta
MIPOEKTY 3alpoOINOHOBAaHUX TeM abo0  3alporOHYyBaTH | CKJIAAHICTh 3ajadi
BIIACHY, SIKa Ma€ OyTH y3rOJKEHA 3 BHUKJIAJJaueM.
Tema moBuHHa OyTH aKTyaJlbHOK, MAaTH

MPaKTHYHE 3aCTOCYBaHHS Ta BIJIMOBIJATH PIBHIO
3HaHb CTY/ICHTIB.

Po3poOka pimerns | CtygaeHTH  3aiiMaroTbes  300poM, 00poOkoro | SKicTh TEXHIYHOTO
JaHUX, PO3POOKOI0 Ta BIPOBA/HKCHHSIM MOJICNICH | BUKOHAHHS (peasizaris
MalIMHHOrO HaB4YaHHA. Ko)keH yJyacHUK KOMaH/IU | aJlrOPUTMIB, BUOIp
BIANOBiJa€ 32  TEBHHMH  €Tam  MPOEKTY, | apXiTeKTypH,
3a0e3neuyroun  SIKICHE  BHUKOHAaHHS  CBOTO | €(eKTHUBHICTbH PIlICHHS)
3aBJIaHHSL.

Amnani3 ta | Komanna npoBoauTh aHai3 pe3ynbTaTiB poOOTH | AHai3 Ta ONTHUMI3aLlis

ONTHUMI3Allis Mozenel, 3AliicHIoe  IX  ONTUMI3alil0  Ta | pe3yJbTaTiB
TECTyBaHHs Ha HOBUX JIaHMX. Ba)kjaMBO He TIIbKU
JOCSTTH BUCOKHX TIOKAa3HHUKIB, ane W TOSCHUTH,
YOMY caMe 1ie PIlIeHHS € ONTUMAIbHUM.

[TinrotoBka 3BiTY | Hampukinii npoekTy xkomanja rotrye aetanbHuil | OdopmieHHs 3BITY Ta

Ta Mpe3eHTallis 3BIT, JIE ONUCYETHCS MPOLIEC BUKOHAHHSA, OTPUMaH1 | MpeACTaBICHHS
pe3yibTaTH, a TAKOK BUCHOBKH Ta PEKOMEHJIAIIII. | MIPOEKTY

IIpoekT mpe3eHTyeTbes Iepel BHUKIanadyaMy Ta
OJIHOTPYITHUKaMH.

Iepeaik Tem:

1. Cucrema mnpOrHO3YBaHHS BPOXKAUHOCTI CLILCHKOTOCIMOAAPCHKUX KYJIBTYp 3a
JIOTIOMOT'010 MAllIMHHOTO HaB4YaHHsS. Po3po0Oka Moieri, sika MPOrHO3Y€ BPOXKANHICTD
OCHOBHMX CLIBCHKOIOCIOJAPCHKUX KYJBTYP Ha OCHOBI JIaHUX NPO MOTOAY, THUIU
I'PYHTIB Ta ICTOPUYHI MOKA3HUKH.

2. AHami3 SIKOCTI MOBITPSA Yy BEJIMKUX MicTax YKpaiHu. BukopucTaHHsS MalIMmHHOTO
HAaBYaHHS JJIA AaHadi3y Ta NPOrHO3yBaHHS piBHSA 3a0pyJHEHHS TOBITPS B
MeranoJiicax YKpaiHu 3 METOIO MOKPAIIeHHS! €KOJIOTTYHOI CUTYaIli.

3. IIporHo3zyBaHHs €HEProCnOKUBaHHS B )KUTIOBUX OyiuHKaxX. CTBOPEHHS MOJENI, 1110
MPOTHO3YE CIIOXKMBAHHS €HEprii B KUTJIOBUX OyJWHKAX 3 METOK ONTHUMI3allii
BUKOPUCTAHHS PECYPCIB Ta 3HIXKEHHS BUTpAT.




4, AHani3z Ta TPOTHO3YBaHHS TPAHCHOPTHUX TIOTOKIB y BEJIHUKHX  MiICTax.
BukopucTaHHs MallMHHOTO HaBUYaHHS I aHAMI3y TPAHCIOPTHUX IOTOKIB Ta
PO3pOOKH MO/JIeeil MPOrHO3YBAaHHS 3aTOPIB Y MICTaXx.

5. PosmizHaBanHs Ta Kiacudikallis aHoMallli y IpoMHUCIIOBOMY 00siaiHaHH1. Po3poOka
CUCTEMHU, SIKa aHa3y€ JlaHl 3 JAATYUKIB MPOMHUCIOBOIO OOJIaJIHAHHS Ta BUSBIISE
aHOMAJIii, 1[0 MOXKYTb IIPU3BECTH JI0 aBapii abo 300iB.

6. Ilepconami3zoBani peKOMEHAIIl MO0 XapuyBaHHS Ta 30POBOTO CIIOCOOY KHUTTSI.
BukopuctaHHs  MallMHHOTO  HABYaHHS I PO3POOKM  IHIUBITYaTbHUX
pPEKOMEHAAIlM 3 XapuayBaHHS Ta (pi3MIHOI aKTHBHOCTI Ha OCHOBI aHAJII3y MEIUIHUX
JaHUX.

7. ABTOMaTH30BaHE COPTYBaHHS BiIxo[iB. Po3poOka cucTeMu MalIMHHOTO HaBYaHHS
JUIS aBTOMATHYHOTO COPTYBAaHHS BIIXOJIB HAa CMITTENEPEPOOHUX 3aBOJAAX, IO
CIPHUSATUME MIABUIIECHHIO €()EKTUBHOCTI MEPEPOOKH Ta EKOJOTIYHOI CHUTyallli B
VYkpaini.

8. IIporHo3yBaHHs pyXy TOBapiB y JIOTICTUYHHX JaHIforax. Mojens ajig onTumizaiii
JIOTICTUYHUX TIPOIIECIB, BKIIOYAIOUYM TPOTHO3YBAHHS TIOMHTY, CKJIaJyBaHHS Ta
TPAHCIOPTHI MapIUIPYTH, IO BAXKIMBO IS YKPATHCHKUX BUPOOHUKIB 1 TOPTOBUX
MEpPEK.

9. AHani3 coliaJibHUX MeJia Uil BUsIBJIEHHS (peiikoBux HOBUH. Po3poOka anroputMmy
JUIsl BUSIBJIEHHS (DEMKOBMX HOBHMH Ta JAe31HQopMalii B YKpPaiHCBKHUX COLIAJIBHHUX
MeJlia, 0 MOXKE JI0MIOMOI'TH Y 00poThO1 3 1H(OpMaIIITHUMHU 3arpO3aMHu.

10.Cuctema TPOTHO3YBaHHS PHU3WKIB TPUPOIHUX KaTacTpod. BukopucranHs
MalIMHHOTO HaBYaHHS JJIA MPOTHO3YBAHHS MPUPOJIHUX KaTtacTpod (IOBEHI, 3CYBH,
3eMJIETPYCH) Ha OCHOBI aHaII3y T€OJIOTTYHUX 1 METEOPOJIOTIUHHUX JAaHUX B YKpaiHi.

11.ABTOMaTH3aIlisl KOHTPOJIIO SIKOCTI MPOAYKTIB XapuyBaHHA. Po3poOka momeni s
aBTOMATUYHOTO aHai3y SKOCTI MPOAYKTIB XapuyBaHHS 3a JIOTIOMOTOI0 300pakeHb
a00 1HIIUX MapaMeTpiB, M0 BAKIUBO I YKPATHCHKOI XapuoBOi IPOMUCIOBOCTI.

12.TlepconanizoBadi cucTeMH OXOpPOHM 310poB'si. CTBOpEHHS Mojem  JUIs
MPOTHO3YBAHHS 1H/IMBIIyaJIbHUX PU3UKIB 3aXBOPIOBAHb HA OCHOBI MEIMYHUX JaHUX
MAIIE€HTIB, 1[0 MOXe OyTH BUKOPHUCTAHO I MPOQIIAKTUKH Ta MIEPCOHAII30BAHOTO
JIKyBaHHS B YKpaiHi.

13.Mopneni onTuMizallii BOJOKOPUCTYBAaHHsS Yy CUILCBKOMY TocmoaapcTBi. Po3poOka
QITOPUTMY JJIA ONTUMI3allil BUKOPUCTaHHS BOJHHMX PECYPCIB y CUIbCHKOMY
roCroAapcTBl HA OCHOBI KIIMaTHYHHUX JaHUX Ta 1HPOPMAILIli PO IPYHT, IO BaXKIUBO
JIJIS1 3pOIIEHHS MOJIIB B YKpaiHi.

14.AHaniz 1 NporHo3yBaHHS TEHACHIIH Ha pUHKY mpaui. Moxaens 1uisi aHamizy Ta
IIPOTHO3YBaHHS 3MIH Ha YKPaiHCbKOMY PUHKY IMpalll Ha OCHOBI IaHHUX PO BaKaHCII,
P1BEHb OCBITH Ta IeMOTrpadivyHi OKAa3HUKH, 110 JOTIOMOKE B YIIPABIIiHHI JIFOJICHKUMU
pecypcamu.

15.1TporHo3yBaHHs CIOXUBYMX TEHJACHINN y piTeii. BukopucraHHsS MalImHHOTO
HAaBUaHHS I aHali3y CHOXHBYMX TOBEIIHKOBUX JaHUX Ta TMPOTHO3YBAHHS
MalOyTHIX TEHACHINN Yy pO3ApIOHIA TOPriBii, MO0 MOXE OYTH KOPHUCHO IS
YKPaiHCHKUX TOPTOBEIHHUX KOMIaHIH.

7. TpeHiHr 3 AMCHUTLTIHA
3aBaHHSIM TPEHIHTY € PO3p00Ka IPOrpaMHOIo 3a0€3MeUeHHS 13 3aCTOCYBAHHIM
METOJ[IB MAIIMHHOTO HaBYaHHA. TemaTHKa TMpoekTiB Oyae Oa3yBatucs Ha
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1HIMB1TyaJIbHUX 3aBJAaHHSIX CAMOCTINHOT pOOOTH, 3 0OCOOJUBHUM aKI[EHTOM Ha IMPAKTUIHE
BUKOPHUCTAHHS QJITOPUTMIB MAIIMHHOTO HABYAHHS JJIA BUPIMICHHS pPEaNbHUX 3ajad.
OcHOBHA MeTa TPEHIHTY — PO3pO0Ka MPOTPAMHHUX PIIIEHb, 1110 JEMOHCTPYIOTh BMIHHS
CTYJICHTIB aHai3yBaTH, MPOEKTYBaTH Ta BIPOBAHKYBaTH €(PEKTHBHI 1HCTPYMEHTH
MaITUHHOTO HABYAHHS Y PI3HUX MpUKIaAHUX cepax. Huxde HaBeEHO OCHOBHI €Tarmu
TPEHIHTY Ta BINOBI/IHI 3aBJIaHHS:

Etan Tpeninry 3aBaaHHsA
IacTpymenTapii - HamamryBatu cepefoBuine po3poOKH Ta BCTAHOBHTH HEOOXITHI
po3poOku I13 s 010110TeKH Ta IHCTPYMEHTH JJIsl MAIIMHHOTO HAaBYaHHS.

MAaIlllMHHOTO HaBYaHHSI - CrtBopuTtH 0a30BHIl MPOEKT 3 MIAKIIOYECHUMH O10Ji0TEKaMH ISt
poOOTH 3 TaHUMU Ta peatizallii MOJIENICH.

- PeanizyBatu mnporpamHe pilleHHS 3 BHUKOPHCTaHHAM OOpaHOTO
QITOPUTMY  MAIIMHHOTO  HaBYaHHA  (Kiacudikamisi, perpecis,
KJIACTEPHU3aIlisl TOIIO).

- IIpoBecTn TecTyBaHHS MOJEINi Ha BIANOBIAHUX HAa0Opax JaHUX Ta
OIIIHUTH 11 €()EKTUBHICTb.

- [ligroryBaTu mpe3eHTalio pe3yibTaTiB poOOTH, BKIIOYAIOUN aHANTI3
JAHUX, BUOIp Mo Ta ii OIIHKY.

- 3axHCTUTH TPOEKT Tepel ayAuTOpi€ro, OOIPYHTYBAaBIIM BHOIp
METOJIIB Ta OTPUMaHIi pe3yJIbTaTH.

Peasnizamis moneneit
MalIMHHOTO HAaBYAHHS B
MIPOrpaMHOMY PIllICHH1

[Ipe3enTaris Ta
00roBOpEHHS
pe3yNbTaTiB

8. Kpurepii, popMu NOTOYHOI0 Ta MiICYMKOBOT0 KOHTPOJIIO
[TlincymkoBuit 6an (3a 100-0anpHOIO0 IMIKAIOK) 3 IUCHUILIIHU «MarmHHe
HABUYAHHS» BU3HAYAETHCS SIK CEPEIHbO3BAKEHA BEJIMUMHA, 3aJIEKHO B1JI MTUTOMOI Baru
KO>KHOI CKJIQJIOBOi 3a1IKOBOTO KPEJUTY:

Monyns 1 Monynb 2 Monyns 3 | Moayns 4 Monaynb 5
10 % 10 % 10 % 10 % 5% 15% 40%
[ToToune Monynenuii | [ToToune Monynbuuit | TpeHiHr. Camocriitna | Ex3amen.
OIIIHIOBaHHSI | KOHTPOJIb 1 | OIIIHIOBaHHS | KOHTPOJIb 2 pobora.
25 TecTOBHX - Onue - 10 TecToBUX
MMUTaHb. TEOPETUYHE MMATAHb.
MMHTAHHS. - OpnHe TeopeTHYHE
- OgHa OUATaHHA.
3aJa4a - Opua 3agaya.

Orminka 3a «IloTo4He OILIHIOBAHHS» BU3HAYAETHCS SIK CEpeHE apu(pMETHUHE 3
OIIHOK, OTPUMAHHMX M1/ Yac 3aHATh (KOXKEH 3700yBay Mae OyTH OIIHCHUM HE PIIIIe K
pa3 Ha naBa 3aHATTA). [Ipomycku npakTUYHUX (Ja00pAaTOPHUX) 3aHATH OOOB’SI3KOBO
BIIMPAIbOBYIOTHCS B TOJWHU KOHCYJIbTAIlI, B 1HIIOMY BHIIQJIKy BOHH BBa)KAIOTHCS
OIIHKOIO «0» Ta BPaxOBYIOThCSI MPU BU3HAUCHHI CEPEeAHBOTO apudmMeTudHoro. Jms
3100yBayiB, SIKI HABYAIOTHCS 3a IHAUBIIyaJIbHUM TrpadikoM, MOTOYHE OI[IHIOBaHHS
IIPOBOAMTHCS ITiJ] YaC KOHCYJIBTAIlii, Ta MUIIXOM BUKOHAHHS 3aBaHb B cuctemi Moodle.

Monyns «TpeHiHr» BU3HAUA€THCA AK CepelHe apuMeTUYHE 3 OLIHOK, 3a
BUKOHAHHS 3aB/IaHb TPEHITY.
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Monynb «CamocTiiiHa poOOTa» OIIIHIOETHCS K CepeaHe apuPMeTHYHE 3 ABOX
OILIIHOK, OTPMMAaHUX [T/l 4yaC BUKOHAHHS HACKPI3HOTO TPOEKTY: 3a SAKICTh BUKIALY
Marepialy Ta HOoro mpeacTaBiICHHS, BIIMOBIIHO 10 KPUTEPIiB, BUBHAYCHUX Y PO3LIL 6
«CamocriitHa poOoTa» i€l poOoY0i Mporpamu.

9. IHCprMeHTI/I, Oﬁ.]'lallHaHHﬂ Ta MporpamMHe 33663He‘leHHH, BHKOPUCTAHHA AKHX
nepenﬁaqae HaB4YaJIbHA I[I/ICIII/IHJIiHa

Ne HaiiMenyBaHHs Homep Temu
1. Python 1-7
2. MynbpTuMeaiiiHe 00J1agHaHHS 1-11

PEKOMEHJOBAHI JKEPEJIA IHOOPMAIIIL

1. Chip Huyen Designing Machine Learning Systems, O'Reilly Media, Inc., 2022.
ISBN: 9781098107949.

2. Himansu Das (editor), Jitendra Kumar Rout (editor), Suresh Chandra Moharana
(editor), Nilanjan Dey (editor). Applied Intelligent Decision Making in Machine
Learning. CRC Press, 2021. ISBN: 97803675033609.

3. Jun Chen; Edward P K Tsang. Detecting Regime Change in Computational Finance,
Data Science, Machine Learning and Algorithmic Trading. Chapman & Hall. 2021.
ISBN: 9780367540951
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6. Lee W.-M. Python Machine Learning. Wiley & Sons, Incorporated, John, 2019. 320
p.

7. Liu G. R. Machine Learning with Python. WORLD SCIENTIFIC, 2022. URL.:
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12.Aboul Ella Hassanien, Ashraf Darwish. Machine Learning and Big Data Analytics
Paradigms: Analysis, Applications and Challenges. Springer, Cham. 2021, ISBN:
3030593371.

13.Patel, Govind Singh, editor. Smart agriculture : emerging pedagogies of deep
learning, machine learning and Internet of Things / edited by Govind Singh Patel,
LPU Phagwara, India, Amrita Rai, UPTU, India, Nripendra Narayan Das, Manipal
University Jaipur, India, R.P. Singh, Haramaya University, Diredawa, Ethiopia.
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Description: First edition. | Boca Raton : CRC Press/Balkema/ Taylor & Francis
Group, (2021), ISBN: 978-0-367-53580-3 (hbk).

IHocunanns Ha ingopmauiiini pecypcn B InTepHeri, Bigeo-Jekitii, iHie
MeTOIMYHe 3a0e31eYeHHs

1. Ilnardpopma nans 3MaraHb 3 AHANITUKKA Ta Tepea0avyBaJbHOTO MOJCTIOBAHHS:
https://www.kaggle.com/

2. Binmeo-nexmii 3 mammuHoro HaBuaHHs: Coursera - Machine Learning by Andrew Ng
https://www.coursera.org/learn/machine-learning

3. InTepakTuBHI Kypcu 3 MporpaMmyBaHHsl Ta mamuHHOro HaB4aHHs: Codecademy -
Machine Learning

4. CraTTi, TyTOpiaaK Ta OJIOTM MpO MalMHHOe HaB4yaHHsA: Medium - Towards Data
Science https://towardsdatascience.com/

5. EnextponHa O0i0iioTeka 3 KHMramMM 3 MAIIMHHOTO HaBYaHHS Ta IITYYHOTO
inTenekty: Springer - Machine Learning and Al https://link.springer.com/

6. [lnarpopma mis coutbHOI poboTH Han mnpoektamMu 3 KoayBaHHs: GitHub
https://github.com/

7. ba3u maHux JJs MpakTUYHUX 3aBaaHb 3 mamuHHoro HapuaHHs: UCI Machine
Learning Repository https://archive.ics.uci.edu/ml/index.php

8. Tlopran BinkpuTHx nanux Ykpainu: https://data.gov.ua/

9. €mporneiichkuii mopTain Bigkputux ganux: https://data.europa.eu

10.CgiToButii 6ank - [Topran Bimkputux manux: https://data.worldbank.org

11.0Onen/lataboT - BigkpuTi nani npo Ykpainy: https://opendatabot.ua

12.Google Public Data Explorer: https://publicdata.google.com

13.Pecypcu 3 BIAKPUTHUMH JaHUMH JUIS HAYKOBUX JIOCHKEeHb: Knoema
https://knoema.com/

14.OECD Data - Ilopran Bigkputux nganux Opranizaiii €KOHOMIYHOTO
CiBpOOITHHUIITBA Ta PO3BUTKY: https://data.oecd.org

15.UNdata - baza nanux OOH: https://data.un.org

16.DataHub - CmoinsHoTa BigkpuTux gaHux: https://datahub.io

17.Portal for Public Health Data: Our World in Data https://ourworldindata.org/
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