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Onuc HaBYAJIBHOI AUMCHMILUIIHM [ucummiina "TIporpaMyBaHHsS CHCTEM INTYYHOTO iHTENEKTY"
CIpSIMOBaHA HA O3HAHOMIIEHHS CTY/ICHTIB 3 OCHOBAMM CTBOPEHHS Ta 3aCTOCYBAHHS 1HTEJIEKTyaJbHUX CHCTEM.
Bona BKk/IfOua€ BHBUCHHSI TEOPETUYHUX Ta TPAKTHYHHX ACMEKTIB PO3POOKH aJTOPUTMIB IS aHATI3y Ta
00poOku maHuX. B paMkax Kypcy po3mIsSIaloThCsS METOIU PO3BiAYyBaJIbHOTO aHANI3Y JaHUX, MOKPAIICHHS iX
SIKOCT1, BUSIBJICHHSI Ta 0OpOOKHM BUKHIIB 1 aHOMasiid. OcobnmBa yBara mpUIIIS€THCSA MATOTOBIN MPU3HAKIB,
BiIOOPY BaXXJIMBHX O3HAK JJII TPEHYBaHHS MOJENEH Ta iX OIHII 32 JOMOMOTOI METPUK Ta KOHTPOIBHUX
nmoka3HukiB. KpiMm TOro, Kypc oxommoe 3aaadi oOpoOKM CTPYKTypOBaHMX JaHHWX, aHai3y TEKCTIB 13
3actocyBanHsaM I Ta 3amadi KOMIT'IOTEpHOTO 30py. BuBUEeHHs 06a30BUX IHCTPYMEHTIB 1 METOJIB JI03BOJISIE
CTY/ICHTaM pO3po0sTH €(DEKTUBHI CUCTEMH IITYYHOTO 1HTEICKTY IS PI3HUX MPUKIAIHUX 3a]1a4.

l'any3b 3HaHb, cIEeNiaJdbHICTh, OCBITHSI MIPOTrPaMa, OCBITHIN CTYNiHb

OCBITHI# CTYIIIHb mazicmp

CreliaabHICTh F2 Inoicenepis npoepamno2o sabesneyenns

OcBiTHS porpama IIpoepamne 3abesneuenns inghopmauitinux cucmem
XapaKkTepuCTHKA HABYAJILHOI AU CIHMILTIHI

Bun 00086 ’s13Kk06a

3arajpHa KiJbKiCTh TOJIUMH 90

Kinbkicth kpeautiB ECTS 3

KinpKicTh 3MICTOBUX MOAVIIIB 2

Kypcosuii mpoekr (poborta) (3a KII

HAasIBHOCTI)

dopma KOHTPOJIIO eK3aMeH

IToka3HUKH HABYAJILHOI JHCHHUILIIHA
JJIsl IeHHOI Ta 3204HO01 (hopM 3100yTTsI BHIIIOI OCBIiTH
dopma 3700yTTA BHIIOL OCBiTH

JeHHA 3204HA

Kypc (pik miaroTroBku) 1
Cemectp 2
JIeKIiiH1 3aHITTS 20 200. 200.
ITpakTuuHi, CEMiHAPCHKI 3aHSATTS 200. 200.
JlaboparopHi 3aHATTS 30 200. 200.
Camocriiiga pobdora 40 200. 200.
KinbKicTh THKHEBUX ayTUTOPHUX TOIUH 10 200.
JUTs TIeHHO1 (hopMH 3100yTTSl BUIIOT
OCBITH

1. MeTa, KOMIIETEHTHOCTI Ta MPOTrPaMHi Pe3yJIbTATH HABYAJbHOI JMCIUILTIHA

Meta chopmyBatn y MaOyTHIX 1HKeHepiB (axiBiiB cremiaabHocTi 121 “IHXKeHepis
MIPOrpamMHOro 3a0e3MeueHHs” CUCTEMY 3HaHb, YMIHb 1 HABUYOK JUISl IPOrpaMyBaHHS CHCTEM
IITYYHOTO IHTEJIEKTY Ta X OKPEMHUX YACTUH 13 BUKOPUCTAHHSM METO/IIB MAIIMHHOTO HABYAHHSI
Ilepenik naguanvHux oucyuniin, aKi nepedyroms HaeuaabHill OUCYUNIINI:

1 MeTtopaonoriss HayKOBUX AOCNIIKEHb
MopgentoBaHHA Ta NPOrHo3yBaHHSA B cdepi
2 NPUPOLOKOPUCTYBAHHSA

3 BucokonpoayKTUBHI KOMM KOTEPHI CUCTEMMU

Habymmsa komnemenmuocmeii:
iHTerpaiabHa komnereHTHIiCTh (IK):




3arayibHi1 KoMneTeHTHOCTI (3K):

3K 03 3naTHicTh TPOBOAUTH TOCITIKEHHS HA BIIMOBIIHOMY PiBHI.

3K 05 3naTHicTh TEeHEpYBaTH HOBI 1/1€i (KPEATUBHICTB).

cnerianbHi (paxosi) kommereHTHOCTI (CK):

CK 02 3patHicTh po3poOnaTH 1 peani3oByBaTH HAyKOBiI Ta/ab0 MPUKIAIHI MPOEKTU y cdepi
1HXKEHepii MPOrpaMHOT0 3a0e3MEeYEHHS.

CK 07 3naTHICTh KpUTHYHO OCMHCIIOBATH MPOOJieMH Yy raidy3l iHpOpMaliiHUX TEXHOIOT1H Ta
Ha MEXI rajay3eil 3HaHb, IHTErpyBaTH BIJIMOBIJHI 3HAHHS Ta PO3B’S3yBaTH CKJIAJHI 3ajadl y
MIUPOKUX 200 MYIBTUAUCIUILTIHAPHUX KOHTEKCTaX.

CK10 3parHiCTh BUKOHYBaTH TPOEKTYBaHHS 1 PO3pOOKYy MIPOrpaMHOro 3a0e3reueHHs
iH(popMaIIfHUX CHUCTEM Ta iX CKJIQJOBUX KOMITIOHEHTIB 13 BUKOPHUCTAHHSIM 1HTEJIEKTYaJIbHOTO
aHai3y JIaHUX Ta METO/AIB MAIIMHHOTO HaBYaHHSI.

Ilpozpamnui pezyromamu naeuannsa (IIPH).

PHO1 3naru i1 3actocoByBatu cydacHi mpodeciiiHi CTaHAapTH 1 1HIIN HOPMATHUBHO-TIPABOBI
JOKYMEHTH 3 1H)XXEHEep1i MporpaMHOro 3a0e3MeueHHS.

PHO2 OumuintoBatu 1 BuOuparu e(eKTHBHI METOAM 1 MOJEN pO3pOOJIEHHS, BIPOBAKECHHS,
CYyNpOBOAY MPOrpPaMHOr0 3a0€3MeUYeHHs Ta YIMPaBIIHHS BIAMOBIIHUMH MPOIECAMH Ha BCIX
eTarmax >KUTTEBOTO ITUKITY.

PHO6 Po3pobnsiTh 1 OIIHIOBAaTH CTpaTerii MNpPOEKTYBaHHS MpOrpaMHUX  3aco0iB;
OOIpYHTOBYBATH, aHAJI3yBaTH 1 OL[IHIOBAaTH BaplaHTH MPOEKTHUX PIIICHb 3 TOYKU 30pYy AKOCTI
KiHIIEBOTO MPOTPAMHOT0 MPOIYKTY, PECypCHUX 0OMEKEHb Ta iHIITNX (HaKTOPIB.

PHO7 AnanizyBatu, OL[iHIOBAaTH 1 SaCTOCOByBaTI/I Ha CUCTEMHOMY PiBHI Cy4YacHI MpOrpaMHi Ta
anmaparHi 1uiarGopMu  JUIsl  PO3B’SA3aHHS  CKJIQJHMX 3aJlad  1HXKEHEepli MporpamMHOro
3a0e3MneueHHs.

PHOS8 Po3pobmasitu 1 MoaudikyBaTH apXiTEKTypy MPOrpaMHOro 3a0e3redeHHs i peaizallii
BUMOT 3aMOBHUKA, Y TOMY YHUCJIi, BUMOT, OB’ I3aHHUX 3 IPUPOJOOXOPOHHOIO TaTy3310.

PH10 MonudikyBaru icHyroui Ta po3poOiSITH HOBI aJITOPUTMIUHI PIIMIEHHS JETaJbHOTO
MPOEKTYBAHHSA MTPOIPAMHOTO 3a0€3MeUeHHS.

PH12 IlpuiimMaTtu edeKTHBHI OpraHi3aliiiHo-ynpaBIiHChK] PIIIEHHS B YMOBaX HEBU3HAUYEHOCTI
Ta 3MIHM BUMOT, IOPIBHIOBAaTH AJITEPHATUBH, OL[IHIOBATH PU3HKHU.

PH13 KondirypyBatu nporpamHe 3a0e3neyeHHs, KepyBaTu KOro 3MIHAMH Ta pPO3pOOJIEHHSIM
MPOrpaMHOI TOKyMEHTaIlli Ha BCiX eTanax XUTTEBOTO IHKITY.

PH14 Ilporano3yBaru po3BUTOK MPOrPaMHHUX CUCTEM Ta 1H(HOPMALIIITHUX TEXHOJOTIH.

PH16 IlnanyBaTu, opraHizoByBaTH Ta 3A1MCHIOBaTH TE€CTYBaHHsS, BepU]iKalliio Ta Bajigalliio
IPOrpaMHOro 3a0e3MeueHHs, BPaXxOBYIOUr crieludiKy NpupogoOXOpOHHOI ramy33i.

PH17 30uparu, anamizyBaTu, OliHIOBAaTH HEOOX1AHY JIJIsi PO3B’sI3aHHS HAYKOBUX 1 MIPUKIIATHUX
3aa4 1HGOpPMaIli0, BUKOPHCTOBYIOUM HAYKOBO-TEXHIUHY JIiTeparypy, 0a3W JaHUX Ta I1HIII
JpKepera.

PH18 Bwmitu BHKOpHCTOBYBaTH MeETOAM (YHIAMEHTAIbHUX 1 MNPUKIAAHUX JUCIUILIIIH
IHXKEeHepii TporpaMHOro 3a0e3MeueHHS TMpU MPOEKTYBaHHI apXITEKTypu Ta po3poOIl
mporpaMHOro 3abe3rnedeHHs] 1H(OOPMAIITHUX CHUCTEM BHKOPUCTAaHHSM 1HTEIIEKTYaJIbHOTO
aHaII3y IaHUX Ta METOAIB MAIIMHHOTO HAaBYaHHSI.



2. IIporpamMa Ta cTpyKTYpa HAaBYAJIbHOI JUCHMILIiIHU

KinnkicTh roqun
Ha3Bu 3micToBHX MOTy1iB AeHHA (opma : 3a04na opma__
i Tem . y TOMY ‘mc.m Y TOMY YHCII1
TIDRHL - YEROro 4 p i | a6 I;I c.p. YROTO v n | a6 1HT c.p.
Monyine 1. Memoou niozomogku 0anux 01 npoZpamyeann 3a0a4 Wimy4Ho2o inmeexKm
Tema 1. Beryn B 1 6 2 2 2
MporpamMyBaHHS CUCTEM
LITYYHOTO 1HTEICKTY
Tema 2. Mertoau 1 3agaui 1 6 2 2 2
PO3BiIyBaJIbHOTO aHATI3Y
JTAHUX
Tema 3. Metoau Ta 1-2 6 2 2 2
IHCTPYMEHTH TTOKpAICHHS
SIKOCTI TaHUX
Tema 4. Metonu BusiBJIeHHS | 2 8 2 2 4
Ta 00pOOKH BUKH/IIB T
aHoMaJIii
Tema 5. Metonu 2 6 2 2 2
MiTOTOBKH MPU3HAKIB JIJIS
TPECHYBaHHS MOJIE1
Pazom 3a moaynem 1 32 10 10 12
Monyns 2 Memoou mpenyeanna ma oyinku akocmi mooeneii, npukaaoni 3adaui LT
Tema 6. Metonu Binbopy 3 6 2 2 2
MPU3HAKIB Ta PopMyBaHHS
JIATACETIB JUIsl TPCHYBAHHS
Tema 7. MeTpuKu OI[iHKH 3 8 2 2 4
SIKOCTI MOJIEJIEH Ta
KOHTPOJb 1X HAaBUAHHSI
Tema 8. 3amaui Ta MeTOAU 3-4 14 2 6 6
T st 06poOKM
CTPYKTYPOBAHHX JTAHUX
Tema 9. [IporpamyBaHHs 4-5 14 2 4 8
3aJla4 aHaJi3y TEKCTIB 13
BUKOpucTaHHsIM 111
Tema 10. IIporpamyBanHs 5 16 2 6 8
3aJa49 KOMII FOTEPHOI0 30Dy
Pasom 3a mogynewm ... 58 10 20 28
Yeboro roguH 90 20 30 40
Kypcouii mpoekt (po6ota)
3 [IporpamyBaHHs cucTEM
IITyyHoro IHTEIEKTY
Veworo rogua 20 30 40
3. Temu JeKkuiii
No KinekicTh
Hazpa Temu
3/m TOJUH
1 BceTyn B mporpaMmyBaHHsI CHCTEM MITYYHOTO 1HTEJIEKTY 2
2 MeToau 1 3ama4i po3BIAYBaIBLHOTO aHAII3Y JaHUX 2
3 Metoau Ta IHCTPYMEHTH IMOKPAIICHHS SKOCTI JaHUX 2
4 Metoau BUSBIEHHS Ta 00POOKH BUKHIIB Ta aHOMAJTIi 2
5 MeTtoau OiAroTOBKM IPU3HAKIB ISl TPEHYBAHHS MOJIEIII 2




6 | Meronu Binbopy npusHakiB Ta GOPMYBAHHS JATACETIB JUJIsl TPEHYBAHHS 2
7 MeTpHUKH OLIHKHU SIKOCTI MOAEJIEN Ta KOHTPOJIb iX HAaBUAHHS 2
8 | 3amaui Ta meTomam 11 1yt 06poOKM CTPYKTYPOBAHUX JAHUX 2
9 | IlporpamyBaHHs 3a1a4 aHAII3y TEKCTIB 13 BUKOpUcTaHHsAM L1111 2
10 [ IlporpamyBanHHs 3a1a49 KOMII FOTEPHOTO 30pYy 2
4. Temu jJa00paTopHUX (MPAKTHYHHUX, CEMIHAPCHLKUX) 3aHATH
No Kinpkictb
o/ Haszsa temu —
1 HanamTyBanHs cepenoBuIa po3poOHUKA I MPOTPaMyBaHHS CUCTEM 2
IITYYHOI'O 1HTCJICKTY
2 | Peanizamis Ha Python ta mocmimkeHHs 2
METOJIB PO3BIIYBAJILHOIO aHAII3Y JAHHUX
3 | Peamizamist Ha Python Ta gocmimkeHHs IHCTPYMEHTIB ITOKPAIICHHS 2
SIKOCT1 JaHUX
4 | Pearizamis Ha Python ta qocimimpkeHHs METOIIB 0OpOOKU BUKHUIIB 2
Ta aHOMAaJIH
5 | Peamizaris Ha Python MeTosiB MiIrOTOBKY MPU3HAKIB IS 2
TPECHYBaHHs MOJICII
6 | Peanizamis Ha Python MetoniB popmMyBaHHS AaTaceTiB s 2
TPECHYBaHHS
7 | Peamizaist Ha Python Ta mocmimkeHHS METOIB perpeciitHoro 4
aHaJIi3y
8 | Peamizamisa Ha Python ta mocaimkeHas metonis Kiacudikaiii 4
9 | Hocmimxkenns 010110TEK I 3a4a49 aHaJli3y TEKCTIB 4
10 | ocaipkeHHs 010110TEK I 3a/1a4 KOMIT IOTEPHOTO 30PYy 6
3. TeMu caMoCTiiiHOI po00OTH
Ne KimpkicTh
s/ Hassa temu -
1 | Bemyn 6 npoepamyeanus cucmem WmMy4Ho20 IHmMeneKmy. 2
BcraHoBieHHs Ta HaJlalITyBaHHS cepenu po3podku, IDE
(PyCharm, Visual Studio).
BcranoBnenns Ta HanamTyBaHHA Anaconda, Jupyter Notebook.
HanamtyBaHHST OKpeMOro cepeloBHINA I 3a7ad MAaIIHHHOTO
HaBYaHHS 3a jgomnomorot conda. Peectpanis Ha cepsici Google
Colab.
2 | Memoou i 3a0aui po3gioysaivbHo20 aHanizy OaHUX 2
Hocnimxenns iHcTpyMenTiB EDA 3acobamu pandas, matplotlib,
seaborn.
3 | Memoou ma incmpymenmu noKpaujeHHs SKoCmi OaHUxX 2
HocnimkenHs: iHCTpyMeHTIB scikit learn s mokpaieHHs SIKOCTi
JTAHUX.
4 | Memoou susenenns ma o6pobKu 6UKUOIE Ma AHOMATIU. 4
JlocnipkeHHs MeTOIB 00poOKH aHoMaslii Ha MoBl Python.
5 | Memoou niocomoexu npusnaxis 0ns mpenysanns Mooeli. 2




JlocnmikeHHsT METOMIB BiAOOpY Ta MIATOTOBKM TMPHU3HAKIB IS
TpeHyBaHHs Mojeii Ha MoBi Python.

6 | Memoou 6i0bopy npusznaxie ma ¢opmysanns oamacemis 01 2
MpeHy8aHHs

HocnimkeHHs: MeToAiB (OpMyBaHHS Ta MIATOTOBKU J1aTaceTIB JJIs
TpeHyBaHHs Mojeil Ha MoBl Python.

7 | Mempuxu oyinku sikocmi Mooenetl ma KOHmpOo/b iX HAGYUAHHS 4
JlocnmikeHHsT METPUK ~ OIIHKKA  SIKOCTI  MOJIeJIe  perpecii,
kinacudikamii. OcoOMMBOCTI  OIIHKM  SKOCTI  Mojeled 13
po30aJaHCcOBaHUMHU KiacamMu Ha MoBi Python.

8 | Knacuuni 3a0ayi ma memoou MauuHHO20 HABUAHHS. 6
JlocniKeHHST METOAIB PEerpeciiHoro aHamidy Ta KiaacuQikaiii Ha
Python

9 | 3adaui ananizy mexcmis. 8
JlocmimKkeHHs peasisalii TEKCTOBOI aHAITHKU Ha MoB1 Python.

10 | 3aoaui komn tomepnozo 30py 8

JlocimimpkeHHs 3a/1a4 KOMIT' I0TEPHOT0 30py Ha MoBi Python.

6. Metoau Ta 3ac00H AiarHOCTHKH Pe3y/IbTATIB HABYAHHS:
(6ubpamu HeoOXiOHe YU 0ONOGHUMU)
— ycHe ab0 MMCbMOBE OMUTYBAaHHS;
- TECTYyBaHHS;
— 3aXHUCT J1a00PaTOPHUX/TIPAKTUYHUX, PO3PAXYHKOBUX/TPAPIYHUX POOIT, MPOEKTIB;

7. MeToau HABYAHHS (6uOpamu HeooOXione uu OOnOBHUMU):

— METO]1 TPOOJIEMHOTO HaBUYAHHSI;

— METO/I MPAKTUKO-OPI€EHTOBAHOTO HABYaHHS,

— METOJI TPOEKTHOTO HABYAHHS;

— METOJ HaBYaHHS Yepe3 JOCTIHKCHHS;

8. OuinoBaHHS pe3yJbTaTiB HABYAHHS.
OmintoBaHHST 3HaHB 3700yBada BUIOI OCBITH BimOyBaeThbest 3a 100-0anpbHOIO MIKAIOKO 1
MEPEBOUTHCA B HALIIOHAJIBHY OLIHKY 3T1JIHO YHHHOTO «Il0J0%KEeHHS PO €K3aMEHU Ta 3aJlKH Y
HVYBill Ykpainn»

8.1. Po3moaija 0aJiiB 3a BUAAMHM HABYAJIbHOI AiSJIbHOCTI

Bua HaBYAJBHOI AiJILHOCTI Pe3ynbTary HABYaAHHA OuninoBaHHA

Monyns 1. Memoou niocomoeku oanux 011 RPOZPAMYS6AHHA 3A0a4 WMYYHO20 IHMENeKmy

JlaboparopHa pobora 1. PHO1, PHO2, PH13, PH14 20
JlaboparopHa pobota 2. PHO2, PHO8, PH17, PH18 20
JlaboparopHa pobota 3. PHO7, PH13, PH17, PH18 20
JlaboparopHa pobota 4. PHO7, PH17, PH18 20
JlaboparopHa pobota 5. PH10, PH12, PH13, PH18 20
Bceboro 3a monyJiem 1 100
Monyns 2. Memoou mpenysanna ma oyinku akocmi mooeneil, npukiaoui 3aoaui LT
JlaboparopHa po6ora 6. PH10, PH12, PH13, PH18 20
JlaboparopHa pobora 7. PHO02, PHO8, PH10, PH18 20

JlaboparopHa pobota 8. PHO2, PHO8, PH10, PH18 20




JlaboparopHa pobdota 9. PHO2, PHO8, PH18 20
Jlaboparopna podota 10. PHO2, PHO8, PH18 20
Bceboro 3a monysem 2 100
HaguanbHa po0ora 70
Ex3amen/3aJik 30

Bceboro 3a kypce 100

Kypcosuii npoekr/podota

. 100
(3a nasenocmi)

8.2. Illkaja oniHIOBAHHSA 3HAHb 3100yBa4Ya BHIIOI OCBITH

o . . O1iHKa 32 HAlOHAJIBHOK CUCTEMOIO
PeriTunr 3100yBava BHIIOT OCBITH, OaIn .
(ex3amMeHM/3aITiKH)
90-100 BIZIMIHHO
74-89 n00pe
60-73 3a10BLIBHO
0-59 HE3a40BJIHHO

8.3. TIloaiTNka oiHIOBAHHSA

IoaiTnka mono HAIIPUKIJIAJ]: po6oTH, SIK1 374aI0ThCA 13 MOPYIICHHSIM TEPMIiHIB 0€3 MOBAKHHUX
AeJIAlHIB T NPUYHH, OL[IHIOIOThCS Ha HIDKYY OLIHKY. [lepecknananHs MomyiiB BiiOyBa€eThCs 13
nepecKJIaIaHHs JIO3BOJTY JICKTOPA 32 HASSBHOCTI MOBAYKHHUX MPUYMH (HAIIPHUKJIAM, JIKAPHSIHII).
IoaiTuka mono HAIIPUKIJIA/]: ctiucyBaHHS MiJl YaC KOHTPOJIBHUX POOIT Ta eK3aMeHiB 3a00pOHEeH1
akajaeMiuHoi (B T.4. 13 BHKOpPUCTaHHAM MOOUILHUX JeBaiciB). KypcoBi pobotu, pedeparu
J00pPOYeCHOCTI MTOBHMHHI MaTH KOPEKTHI TEKCTOBI MOCHJIAHHS HA BUKOPUCTAHY JIITEPaTypy
HouiTHKa Mmoo HAIIPUKIIAJ]: Bi,Z[Bi,ZLYBa:HHH 3aHATh € 00OB’S3KOBUM. 3a 06’€KTI/IBHI./IX HIPUYUH
P —— (HaHp?IKJIaII, XBOpOOa, MiKHapozHe CTa)KyBaHHSI). HaBUaHHS MOXeE BiAOyBaTHCh
1H/IMBiyaIbHO (B OH-JIAlH ()OPMI 332 OTODKCHHSIM i3 JICKaHOM (haKyJIBTEeTY)
9. HaBuyanbHo-MeTOoAUYHE 320€3MeYCHHS:

- IlporpamyBaHHs cucTeM WITY4YHOTO iHTENEKTY (EnekTpoHHMil HaBUaIbHUN KypC) —
https://elearn.nubip.edu.ua/course/view.php?1d=2939;

- API Reference scikit-learn https://scikit-learn.org/stable/modules/classes.html

- Kypcu Udemy.com

- Kypcu Coursea.org

10.  PexomennoBaHi qkepesia iHpopmamii

1. Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani. An Introduction to
Statistical Learning : with Applications in R. New York :Springer, 2013

2. Aurélien Géron Hands-On Machine Learning with Scikit-Learn, Keras, and
TensorFlow, 3rd Edition : O'Reilly Media, Inc. 2022

3. Andreas Muller, Sarah Guido. Introduction to Machine Learning with Python: A
Guide for Data Scientists 1st Edition: O'Reilly, 2016

4. Chris Albon, Kyle Gallatin. Machine Learning with Python Cookbook.: O'Reilly,
2023
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