gu HauioHanbHUA TEXHIYHKWI YHiBEpCUTET YKpaiHU
«KUTBCbKUMA NOAITEXHIYHUA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»

Kadeapa WwWTyyHOro iHTeNnekty

PYTHON ANA AHANI3Y OAHUX TA DATA SCIENCE.
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MoBa BUKNaaaHHA

YKpaiHceKa

IHpopmauis npo

Kom AHamonil Tapacosu4

KepiBHUKa Kypcy /
BUK/agauviB

Po3mileHHs Kypcy Googleclassroom

Mporpama HaBYa/IbHOI AUCUUNAIHU
1. Onuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

JdaHa aucumnniHa € ogHielo 3 PyHAAMeEHTaZlbHUX B OCBITHIM nporpami. BMBYEHHA HaBYaNbHOI AUCLMMNAIHK
HauineHo Ha ¢GOpMyBaHHA, PO3BUTOK Ta 3aKpiNieHHA Yy 3400yBayviB  TaKMX 3arafibHUX Ta  daxoBux
KomneteHTHocTen: 3K 1 3paTHicTb A0 abCTPaKTHOrO MUC/IEHHA, aHanisy Ta cuHTesy; 3K 6 3aaTHicTb BUMTMCA i
0BO/I0AIBAaTM CydyacHUMM 3HaHHAMMK, 3K 11 3paTHicTb npuiimatM obrpyHTOBaHi piweHHA, PK 1 3paTtHicTb Ao
MaTeMaTuyHoro GopMyatoBaHHA Ta AOCNIAXKYBaHHA Moaenel ANA aHanisy AaHux, obrpyHToByBaHHA BMbOpY
MEeTOAiB i niaxoAiB ANA po3B’A3yBaHHA TEOPETUUYHUX | NPUKNAAHUX 3a4a4 Y ray3i KOMN'IOTEPHUX HayK, aHanisy Ta
iHTEepnpeTyBaHHA.

BHaCNiAOK BMBYEHHA Kypcy CTYAEHT NOBUHEH ByTW 34aTHWIM NPOAEMOHCTPYBATU TaKM NPOrpamHmnii pesynbTtat
HaBuyaHHA O[M: NP2 BuKkopucTOBYBaTK CydacHi 3acobu Ta MiaxoAau A0 MPOEKTYBaHHA anropuTMiB ANSA aHanisy
OaHUX ANA POo3B’A3aHHA 33434 TEOPETMYHOro Ta NPUKNALAHOIO XapaKTepy B NPOLECi NPOEKTYBAHHA Ta peanisauii
06’ekTiB iHpopmaTU3aLi B npodeciliHiin AianbHOCTI.

Y pesynbTtaTti BUBYEHHS AUCLMUMNAIHWU CTYAEHT CTYAEHT NO3HAMOMUTLCA 3 MOXK/IMBOCTAMM MOBWU MPOrpamyBaHHA
Python gns posBigyBanbHOro Ta iHTENEKTyaNbHOrO aHa/fi3y AaHuX, rpamoTHOI Bisyanisauii aaHux, nobyposu
mopenen Data Science.

2. MpepeKBi3uTK Ta NOCTPEKBI3UTU AUCUMNIIHM (MicLe B CTPYKTYPHO-/IOriUHIA CXeMi HaBYaHHA 33
BiANOBiA4HOIO OCBITHLOIO NPOrpamoto)

Ovcumnninm, ski nepeaytoTb AaHi — JliHiiHa anrebpa. Cuctemun ynpasniHHA 6a3amm gaHux. OnepauinHi cuctemum.
MpoeKTyBaHHSA Ta aHai3 064YMCOBANbHUX aNrOPUTMIB. YMcenbHi meToan obuncieHHs.

Ouvcumnninm, aki 6a3yoTbCa Ha pe3yabTaTaxX HaBYaHHSA 3 AaHOT AUCUMMNIHU: HeMpoHHI mepexi.
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3. 3micT HaBYaNIbHOI AUCLUNNIHN

Mogaynb 1: Bctyn o aHanisy gaHux 3 NumPy
1. BeegeHHna po 6ibniotekn NumPy Ta ii OCHOBHi MOKNMBOCTI.
2. Pobota 3 macuamu gaHux y NumPy: cTBOpeHHs, iHAEeKCYyBaHHA, BUGIpKa AaHMUX.
3. Onepauji niHinHOT anrebpn 3 NumPy: obuyMcneHHs BEKTOPHWUX oOnepaLii, AOTHI MPOAYKTU, MATPUYHI
obuncneHHs.
4, BwuKkopuctaHHA NUumMPy ans maTemMaTUYHOT CTaTUCTUKKN: 0BUYMCNeHHA cepeaHix, meaiaH, AMcnepcili ToLlo.
Mogynb 2: MaHinynauii 3 gaHnmm 3a gonomoroto Pandas
1. BeeaeHHs go 6ibniotekn Pandas Ta ii poab y poboTi 3 gaHumu.
2. 34uMTyBaHHA AaHWX 3 pi3sHUX axkepen (darinm CSV, Excel, 6a3um gaHux) 3a gonomoroto Pandas.
3. Pobota 3 TabanyHMMM AaHMMK: iHOEeKCYBaHHA, GinbTpaLia, rpynyBaHHA, COPTYBaAHHA.
4. Po3BigyBanbHUI aHani3 AaHux 3 Pandas: cTaTUCTMKa, Kopenawia, iHCAnTh 3 AaHUX.
5. 0O6pobka nponyckis Ta gybnikatis gaHux 3 Pandas.
Mogaynb 3: Bisyanizauia gaHux 3 Matplotlib
1. BeeaeHHsa po 6ibniotekn Matplotlib Ta ponb Bisyanisauii gaHux.
2. CtBOpeHHs rpadikiB pisHMX TUMIB: NiHINHI rpadikmn, cToBNUMKOBI rpadikm, ricrorpamum, Kpyrosi giarpamu
TOLWO.
3. HanawTtyBaHHA BUrNaQy rpadikis, AoAaBaHHA HA3B, IereHd, MIiTOK.
4. BukopucTtaHHa Matplotlib gna Bisyanisauii TpeHAiB Ta 3aneKHOCTEN B AaHUX.
Moaynb 4: IHTenekTyanbHUI aHani3 gaHux 3 Scikit-learn
1. BseageHHna po 6ibnioteku Scikit-learn Ta ii ponb y po3B'A3aHHi 33434 MaLLMHHOTO HaBYaHHS.
MiaroToBKa AaHUX A41A Mogenei MaWMHHOTO HAaBYaHHA: BUBIpKa O3HaK, LWKANOBAaHHA AaHUX.
HaBuaHHs mogenel 3 BMKopucTaHHAM Scikit-learn: niHiliHa perpecia, piwydi gepesa, Knacuodikauia Ta
KNnacTepmsaLia AaHUX.
4. OuiHKa edpeKTUBHOCTI Mogenei, NnepexpecHa Banigauia, YHUKHEHHA NepeHaBYaHHs.
5. BwuKopwucTtaHHs Scikit-learn ana 3asaaHb Data Science Ta NPOrHo3yBaHHA Ha OCHOBI AaHMX.

2.
3.

4. Has4yanbHi matepianu Ta pecypcum

1. Bacunbes, Onekciit Mukonaiosud. MporpamysaHHa moBoto Python / O.M. Bacunbes. — TepHoninb :
BuaasHMuTBO "HaByanbHa KHura-borgan",2021. - 503 C.
https://opac.kpi.ua/F/?func=direct&doc_number=000637846&local base=KP101

2. BwucoubKa, BikTopia AHaTtoniiBHa. PYTHON : Anaroputmisauis Ta nporpamyBaHHA :HaBYaAbHWI MNOCIOHMK
/B.A. Bucoubka, O.B. ObopcbKa ; MiHicTepctBo OCBITM i Hayku YKpaiHu, HauioHanbHWA yHiBepcuTeT
"/ilbBiBCbKa MoJiTexHiKa".— NbBiB  : BugasHuuteo "Hosuit  CsiT-2000",2021. -— 514 c.
https://opac.kpi.ua/F/?func=direct&doc_number=000637149&Ilocal base=KPI101

3. Mynsap, Bagum MNeTtposuu. Bisyanisauia gaHux Ta iHporpadika :HaByanbHUI nocibHMK /B.M. Mynsap ;
MiHicTepcTBO OCBITM | HayKm YKpaiHu, CXigHOEBPONEMCbKMA HaLiOHA/NbHUA YHiBEpcUTET imeHi Jleci
YKpaiHKn, HaB4YanbHO-HayKoBUIN Pi3NKO-TEXHONOTIYHMI iHCTUTYT. — Xapkis :A.M. MNaHoB,2020. — 197 c.
https://opac.kpi.ua/F/?func=direct&doc_number=000615549&Ilocal base=KP101

4. OpueHKo, Irop Banepinosuy. MpuKnagHuii CTaTUCTUYHWUIA aHaNi3 3 BUKOpUCTAHHAM Python :HaB4YanbHWi
nocibHuK /I.B. HOpyeHKo ; MiHicTepcTBO OCBITM | Hayku VYKpaiHW, YepHiBeLbKWit HaLioHaNbHUIA
yHiBepcuTeT imeHi HOpia ®degbkosBmya.BugaHHA 3-€, [OMNOBHEHe. — YepHiBui :YepHiBeubkui
HaLuioHaNbHUN yHiBepcuTeT,2021. - 107 C.
https://opac.kpi.ua/F/?func=direct&doc_number=000635029&local base=KPI01

5. fAKkoseHko, A. B. OcHoBM nporpamyBaHHsA. Python. YactuHa 1 [EneKkTpoHHUI pecypc] : nigpyyHUK ans
CTYAEHTIB AKi HaBYaloTbCA 3a cneujianbHicTio 122 «Komn’'toTepHi Haykn» cneuianisauieto «IHbopmaLiiHi
TexHonorii 8 6ionorii Ta meauumHi» / A. B. ikoseHko ; KNI im. Iropa Cikopcbkoro.— Kuis : KNI im. Irops
CikopcbKoro, 2018. - 195 c.
https://ela.kpi.ua/handle/123456789/25111

6. Data Science and Big Data: An Environment of Computational Intelligence[electronic resource] /edited by
Witold Pedrycz, Shyi-Ming Chen.1lst ed. 2017.Cham :Springer International Publishing :Imprint:
Springer,2017.VIII, - 303 p.
https://opac.kpi.ua/F/?func=direct&doc_number=000623967&local base=KP101
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HaB4YanbHUA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYaNIbHOI AUCLUNIHM (OCBITHBOrO KOMNOHEHTA)

Y eyen-knaci 6ydymo wjomuxcHesi 3a80aHHA 3 0emasnbHUMU [HCMPYKUIAMU ma HeobXxiOHUM mamepianom, AKi
HeobxiOHO 84ACHO BUKOHY8AMU.

MoniTka Ta KOHTpPONb
6. MoniTMKa HaBYaNbHOI ANCLMNNIIHU (OCBITHBOrO KOMMNOHEHTA)

Yci pobomu cmyoeHmu marome 3a donomoeoro GitHub. [lednaliHu KoXHO20 3a80aHHSA MO3HAYEHI 8 WOMUMCHe8UX
3080aHHAX y eyen-kaaci. Pobomu marome 6ymu BUKOHAHI 3 0OMPUMAHHAM aKademiyHoi 0obpoyecHocmi.
lMonimuka ma npuHyunu akademiyHoi dobpovyecHocmi, emuyHa nosediHka cmyodeHmis suzHa4yeHi y Kooekci yecmi
https://kpi.ua/code. /lekmop moxce 3anponoHysamu cmyo0eHmam npolimu 3arnponoHO8aHI HUM OHAAUH-KYpPCU Ha
naamgopmi Coursera. TaKouc cepmugikamu yux Kypcie mMoxcyme b6ymu 4YacmKOB0 3apaxos8aHi 32i0HO 00
[TonoxceHHs.

7. BuAyM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLLIHIOBAaHHA pe3ybTaTiB HaB4aHHA (PCO)

Cemecmposuli KOHMPOsb: eK3ameH
PelimuHe cmydeHma 3 OucyunaiHU 3a cemecmp cKAadaemoca 3 b6anis, Wo 8iH OMpPUMYyE 3a:

10 6anis PCO
LomawHi pobomu (Kinbkicme 5)

MoOdynbsHa KOHMPOsbHA poboma,
po36uBaeMbCA Ha 08i KOHMPO/IbHI: 20 6anis
KP-1 no napanensHUM o064ucneHHAM 20 6anis

KP-2 no mikpocepsgicam

Ex3ameHayiliHa poboma 50 6anis

H[3 KP-1 W KP-2 M EKsameH

Micna ouiHoeaHHA sidnosideli 3006ysaua Ha eK3ameHi euKknada4y niocymosye cmapmosi 6anu ma 6anu 3a
eK3amMeH, 3800umb 00 pelmuH2080i OUiHKU (OYiHIOBAHHA pe3ysbmamie Has4yaHHA 30ilicHroembca 3a 100-
basnbHO WKas0) ma nepegodums 00 OUIHOK 3a yHigepcumemcbKow wKanow (Tabauys eidnogioHocmi
pelimuHzosux 6anie OUiHKAM 30 YHiBepPCUMEMCbKOK WKA/OH0).

Ymosoro amecmayii € nomoyHuli pelimuHe He meHwe 50% 3anaaHo8aHuUx basnis.

Ymosoto donycky 0o ekzameHy € cmapmosuli pelimuHe He meHwe 30 6arnie.

MKP moxce b6ymu 3amiHeHa cepmugikamamu 3arnpo8OHOBAHUX fIEKMOPOM OHAAlH-Kypcie. Jlekmop Mmoxce
3apaxysamu He binbwe 10 0dodamkosux basnie cmyoeHmMam 30 akmueHy pobomy Ha 3aHAMMSX, npu3oee micue
Ha cmyoeHmcbKili 0aimniadi 3 MamemamuKu mouwo.

Kpumepii HapaxysaHHsa 6aie 30 KOHMPOAbHI 3aX00Uu:

~ “giomiHHO”: 95 -100% - 3006ysau sussus ecebiyHi, cucmemamuyHi ma 2auboKi 3HAHHSA
HABYANbHO20 Mamepiany 3 OUCYUMAIHU, [POOEeMOHCMPY8as8 YMIiHHA 8ibHO BUKOHy8amu &ci
3a80aHHA, rnepedbayeHi Mpoepamoro; 3aceois OCHOBHY ma 000amKosy saimepamypy, MNpossus
meopyi 30i6HOCMi 8 PO3YMiHHI, 8 s02iYHOMY, 4YiMKOMY, CMUCAOMY MA SACHOMY MPAKMYB8AHHI
HaBYANbHO20 Mamepiany; 3ace0i8 830EM0O38°930K OCHOBHUX MOHAMb OUCUUMAIHU, IX 3HQYEeHHA 074
rnodasnswoi npogeciliHoi disneHocmi

~ “Oyxce 0obpe”: 85-94% - 3006ysay suAsuU8 CUCMEMAMUYHI 3HAHHA HABYA/IbHO20 mamepiany 3
ducyunniHu suuwje cepedHbo20 pisHSA; NpodeMoHcmpysas yMiHHA 0obpe 8UKOHY8aAMU 8Ci 3080AHHS,
nepedbayeHi npozpamoro, 00MycCMUBWU HE3HAYHi MOMUSKU, 30C80i8 OCHOBHY ma 000amMKosy
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aimepamypy; 3aceoie 830EMO038°S30K OCHOBHUX MOHAMb OUCYUNAIHU, iX 3HaYeHHS 015 nodanbuwol
npocgpeciliHoi dianbHocmi

~ “Oobpe”: 75-84% - 3006ysau eussus 3a2an0M 006pi 3HAHHA HAB4YAALHO20 Mamepiany npu
BUKOHQOHHI nepedbayeHUX Npo2pamoro 3a80aHs, dane npurnycmus pao MmoMimHuUX MOMUsOK; 3aceois
OCHOBHY slimepamypy,; NOKA3ae8 cucmemMamuyHuUlli xapakmep 3HAHb 3 oucyunaiHu; 30amHuli 0o ix
camocmiliHo2o BUKOPUCMAHHA mMa Tr1OMNOBHEHHA 8 npoueci nodanbwoi Has4yasnbHoi pobomu i
npogeciliHoi disneHocmi

~ “30008in6H0”: 65-74% - 3006ysauy 8uABUS 3HAHHA OCHOBHO20 HOBYA/ALHO20 Mamepiany 3
ducyunniHu 8 o0b6ca3i, HeobxiOHomy 071 MOOAALWO20 HABYAHHA ma malibymHboi npogheciliHoi
disnbHOCMi; 03HalioMuscA 3 OCHOBHOK iMepPamyporo;  8rnopascsi 3 BUKOHAHHAM 30800Hb,
nepedbavyeHuUx Mpo2pPamMoro, ane npunycmue 3HA4Hy KinbKicmb nomunok abo HeodosiKie Ha
3arnumMaHHA npu cniebecioi, mecmysaHHi ma npu BUKOHAHHI 30800Hb MOW0, NMPUHUUMOSI 3 AKUX
Moxce ycyHymu camocmiliHo

~ “0ocmamHeo”:  60-64% - 3006ysa4 8uUABUS 3HOHHA OCHOBHO20 HABYAALHO20 Mamepiany 3
oucyunniHu 8 MiHimanbHomy 06cAa3i, HeobxiOHoMy 078 M00AsLWO20 HABYAHHA ma MalilbymHbol
npocgpeciliHoi disnbHOCcMIi; ; 03HAlIOMUBCA 3 OCHOBHOK s1iMmepamypolo; 8 OCHOBHOMY BUKOHOS8
3a80aHHSA, nepedbayeHi rnpozpamoro, dse npurnycmue MoMUaKU y 8i0nosidi Ha 3anumaHHA npu
cniebecidax, mecmyeaHHi ma MpPU BUKOHAHHI 3a80GHb MOWO, AKi 8iH MoXe ycyHymu auule mnio
KepisHUUMBOM ma 3a 00OMO200 8UKAAOAYD

~ “He3adosinbHo”: 30-59% - 3006y8a4 Mae 3HAYHI MPO2AAUHU 8 3HAHHAX OCHOBHO20 HABYA/bHO20
mamepiany;, 0onycKkag MPUHYUNOSi MOMUAKU MPU 8UKOHOHHI nepedbavyeHux npoz2pamoro 3a80aHb,
ane cnpomoxcHili camocmiliHo doonpaytosamu npoepamHuli mamepian i nideomysamucsa 05
nepe3dayi ducyuniHu

~ “He3a008inbHO”: 0-29% - 3006y8aY HEe MA8 3HAHb 3i 3HAYHOI YACMUHU HAB8YAbHO20 Mamepiany 3
oucyunaiHu; donyckas npuHYUnosi noMusaku npu 8UKOHAHHI binbwocmi nepedbayeHuUX Mpozpamoro
3080aHb 60 He BUKOHYB8A8 Ui 3a80aHHA

Tabauusa BignoBigHOCTI peiiTUHroBux 6anis OLiHKam 3a YHIBEPCUTETCbKOIO LUKAJIOH:

banu:
NPaKTUYHI 3aHATTA + MKP + OuiHKa
eK3ameHaliltHa poboTa
100...95 BiOMiHHO
94...85 Ayxce dobpe
84...75 Jobpe
74...65 3adosinbHo
64...60 LocmamHeo
MeHwe 60 HesadosinbHo
CTapTOBUI peUTUHT meHwe 30 6anis He donyweHo

Po6ouy nporpamy HaBYanbHOI gucumnainm (cunabyc):

CKknapeHo Kom A.T.

YxBaneHo Kadeapoto WTYYHOTO iHTENEeKTY
(npoTokon Ne 14 Big, "11" uepsHa 2024 p.)
Moroa)keHo MetoauuHoto Komicieto HHIMCA
(npoTokon Ne 10 Big, "24" yepsHa 2024 p.)



