CUJIABYC HABUAJIbHOI IUCLUITIIHU
«OcHoBH aHajgiTHKH B Pythony

CtyniHb OCBITH bakanasp
I"anmy3p 3HaHb 12 Indopmariiiai TeXHOJIOTIT
TpuBanicTh BUKIJIATaHHS 1 cemectp
T yriSepCHTET 3aHATTS: 3 cemectp, 5,6 uBepTi (MOBHMIA
AOHINPOBCbKA TEpMiH HABYAHHS);
MNOJNITEXHIKA 3 cemectp, 5,6 uBepti (ckOpouUe-
1899 HUI TepMiH HaBYAHHS)
JIeKil 2 rona./Tux .
MPAKTUYHI pOOOTH 1 rox./Tuxn.
MoBa BUKIaIaHHS YKpaiHChKa

IlepexymoBu auisi BUBYEHHS: BUBUYCHHS qucuuiutiny «OcHOBH aHaniTHk B Python» y BcranoB-
JICHUX BiJIOBITHOIO poOOUOI0 MPOTrpaMoro obcarax mepeadadae po3yMiHHS OCHOB IIPOTpaMyBaHHS
Ta CTPYKTYP JaHHX.

Cropinka kypey B CJ10 HTY «AID»:
https://do.nmu.org.ua/course/view.php?id=5692

Inmi qoxaTkoBi pecypeu:

KoHcyabTamii: 3a okpeMUM pO3KIaIOM, MOTOKEHUM 31 3100yBa4aMu OCBITH.
Omnaaiin-koncyabrtanii: MS Teams, eJexkTpoHHa MoITa

Indopmanis nmpo BuUKIagaya:
Xom’sik Tersaina BasepiiBHa
KaHauaaT (pi3uKo-MaTeMaTHIHUX HAYK, JTOIECHT
JOTICHT Kaeapru CHCTEMHOTO aHaI3y Ta yIPaBIiHHS
Cropinaka kadenapu CAY
Google Scholar
Scopus iD
ORCID iD

1. Awuoramis kypcy

[onenHa poboTa aHaJITHKA CKIAJAEThCs 3 MAOIOHHUX, TOBTOPIOBAHUX HpOILELyp 300Dy,
aHaJi3y Ta Bi3yaii3alli JaHUX, AKI MO’KHA aBTOMATHU3YyBaTH 3a JIOIIOMOTOI0 MOBH NPOTpPaMyBaHHS
Python. Python — y Ton-5 MOB 3a MOMYJSPHICTIO Y CBITi, 110 BUKOPUCTOBYETHCSI aHAITUKAMH J1a-
HUX, IPOTPaMHUMH 1H)KEHEpaMH Ta po3pOOHUKaMU Ui aBTOMAaTHU3allii MPoLeciB, MOOYA0BU PYyHK-
L[IOHAJTy JMOJATKIiB Ta 3ariavOJIeHHs y MallMHHEe HaB4aHHs. Taki komnanii sik Google, SpaceX Ta
Instagram BUKOpPUCTOBYIOTH HOTO IJISi OUMIICHHS JaHUX, BIPOBADKEHHS MOJENEH Ta JOJaTKiB 3i
HITYYHUM 1HTEJIEKTOM Ta 1H.

Jlana nucuuIuIiHa CTBOpeHa AJIsl TUX, XTO X04e 3700yTH HaBUYKU aHaJITHKa abo po3IIMpHU-
TH CBIM aHAJTITUYHUM 1HCTpyMEHTapiil, a came - aHalli3yBaTH JaHi, Bi3yai3yBaTu JaHi, NpuiMaTH
oOrpyHTOBaHI pillIeHHs Yy pi3HHX cdepax Oi3Hecy. OTpuMaHi 3HAHHS CTaHYTh (PYHIAMEHTOM JUIS
NOrIMOJIEHOTr0 BUBYCHHS aHAJI3y JJaHUX Ta MAIIMHHOTO HABYAHHS.

2. MeTa Ta 3aBJJaHHA HABYAJILHOI JUCIUILIIHA
Merta qucuuMnJIiHM — HaJJaHHS 3HAaHb Ta BMIHb LIOJI0 3aCTOCYBaHHS €(DEKTUBHUX 1HCTpyMe-
HTAJIBHUX 3ac00iIB aHATI3y JaHUX Ta Bi3yami3allii JaHHX.
3aBaaHHs Kypcy:
— ONaHyBaHHs TEOPETUKO-TIOHATIHHOT 0a3u Kypcy;
— PpO3IJIA] IHCTPYMEHTIB JUIsl IHTepaKTUBHOI poboTH 3 Python;
— MPOBEACHHS HAYKOBHX OOYHCIIEHB,


https://sau.nmu.org.ua/ua/kadry/khomyak.php
https://scholar.google.com.ua/citations?user=iOXX6uAAAAAJ&hl=ru
https://www.scopus.com/authid/detail.uri?authorId=56997472200
https://orcid.org/0000-0002-6177-2827

— O3HAMOMIICHHS 3 IMAKETOM IS Bi3yai3allii JaHuX;
— OTpUMaHHS MPAaKTUYHUX HaBUYOK 3 BUKOPHUCTaHHS makeTy Pandas.

3. Pe3yabTaTn HAaBYaHHS
3HaTH, pO3yMITH Ta BMITH BUKOPUCTOBYBATH Yy MPAKTUYHIN A1SUTBHOCTI:
—  po3poOsiTH mporpaMHHi KOJI B iHTepakTHBHOMY cepemoBuini Google Colaboratory,
Ipython.;
— TPOBOAWTH aHATI3 JaHUX Ta HAyKOBi oOuncieHHs B 6i0moreni Numpy;
— 3IIACHIOBATH Bi3yalli3allito JaHHUX 3 BUKOpHCTaHHSIM Oibmioreku Matplotlib;
— TPOBOAWUTH (IIBTPAIiI0 JAHUX, TPYNYBAaHHS, COPTYBaHHSA 3a JONOMOTrOI0 O0i0JiOTeKH
Pandas;
— TPOBOJAUTH CTATUCTUYHY OOpOOKY MaHMX Ta 3/iHCHIOBATH Bi3yalli3allilo JaHUX 3a JOIO-
Mororo 6ibmiorexu Seaborn.

4. CTpykTypa KYpCy

BHecok B
Buau ta TeMaTKa HABYAJBHUX 3aHATH 3arajibHy
OIIHKY, %o
JIEKII 40
1. InctpymenTH A5 iHTepakTUBHOI po6oTH 3 Python
InrepakTrBHA 00010HKa MOBU Python — Ipython (moexnaHHs MOKIMBOCTEN iHTE-
paktuBHOI KoHCcouT Python i komanmHoro psaka Unix). [HCTpyMeHT mist po3po0- 8

KA Ta MNpeACTaBlICHHsS MpOoekToB Data Science B HMHTEPaKTUBHOMY BHIJISAII -
Jupyter Notebook. Be3komiToBHE iIHTEpaKTHBHE CEPEAOBHUIIIE I POOOTH 3 KOJOM
- Google Colaboratory.

2.AHaji3 JaHUX Ta HAYKOBi 004YNMCJIeHHS 3 BHKOPUCTAHHAM 0i0ioTeKkH
NumPy

[HcTansuis Ta 3HaiomMcTBO 3 6i06mioTekoro NUmMPY. CtBopenns macusiB B NUMPY.
Apudmernuni onepartii Hag MacuBamu B NUMPY Inaekcanist macuBa B NUMPYy.
Arperariiss B NumPy. CrBopennss matpuub B NumPy Ha npuknagax. Apupmernu- 8
Hi oneparii Hag MatpuisiMu B NUMPY. Ckanspauii 1o6yrok B NUMPY. [nnekcartis
MaTpullb Ta arperyBanHs matpuilli B NUMPY. TpaHcnionyBaHHs Ta 3MiHa (hopmu
matpuilb B Numpy. Tabmaumi NUmPy — npuknaan BUKOpUCTaHHS TaOuuIb. Ayiio
ta yacoBi psau B NumPy. O0poOka 300paxens Ta Tekcty B NumPy Ha npukiiajgax.

3. Bizyanizanisa nanux 3 BuKopuctaniam 6id.riorexun Matplotlib

I'padik Burnsay y = f(X), miarpama y BUTIISiII KOJa, TPhOBUMIpHI rpadiku. [ictor-
pamu, niHii piBHA. OpopmieHHs rpadikiB: 3aco0u 3a1aHHS KOJIbOPY, CTHIIb JIIHIN
Ha OJTHOBUMIpPHOMY rpadiky, Jeresja a0 rpadiky, nonoxeHHs jerenu. @opmynu
B HoTauii TeX. Crpinku Ha rpadikax Ta aHorauii. JIiHil Ta reomeTpuuHi Qirypu
Ha rpadiky. OdopmiieHHs niHiM 3a 3aMoBUeHHsIM. Po3tamryBanss rpagikis. Jleki- 8
JbKa rpadikiB B OJHOMY BikHI. 3aci® po3rauryBaHHsS TpadikiB 3a JOIOMOIOIO
subplot2grid. Bukopucranus kiacy GridSpec ans posramyBanus rpadikis. [Tapa-
METpH HaJalTyBaHHS Bicel. IHTEpakTHBHI MOXIJIMBOCTI. BupocTtanHs mnakery
wxPython. AwnimoBani rpadiku. Enementu iHTepdeiicy 3acobamMu mMakeTy
Matplotlib.

4.0cHoBu aHagdiTHKH B 0i0ioTeni Pandas

Incransauis 6i6mioteku Pandas. 3naiiomctBo 3 Jupyter Notebook. Bukopucranus
CTpyKTyp nanux Series Ta DataFrame. 3aBantaxkenns ¢aiina .csv B DataFrame.
Bin6ip nmanux 3 DataFrame. Busin Bcix manux i3 DataFrame. BuBin yactunu na-
Hux 13 DataFrame. BimoOpaxxeHnHs BianmoBigaux cToBm4ukiB 13 DataFrame. ®inpT-
pauis 3HaueHp B DataFrame. Arperanis ta rpynyBanHs ganux B Pandas. Meroau
dbopMmaTyBaHHs JaHHUX. 3acoOu 00’eqHaHHS: inner, outer, left, right. CopTyBanHs
B Pandas.



https://python-scripts.com/numpy#arifmetik-array-numpy
https://python-scripts.com/numpy#dot-numpy
https://jenyay.net/Programming/Bar
https://jenyay.net/Programming/Bar
https://jenyay.net/Matplotlib/Contour
https://jenyay.net/Matplotlib/Legend
https://jenyay.net/Matplotlib/LegendPosition
https://jenyay.net/Matplotlib/GridSpec
https://jenyay.net/Matplotlib/WxPython
https://jenyay.net/Matplotlib/WxPython
https://jenyay.net/Matplotlib/Widgets
https://jenyay.net/Matplotlib/Widgets

BI/IIII/[ Ta TEMATHKA HABYAJIbHUX 3aHATDH

BHecok B
3arajibHy
OLiHKY, %

5.CtatucTuyHa o0podKka JaHMX Ta BidyaJizauisi JaHUX 3a J0MOMOIoI0 6i0J1io-
TekHu Seaborn
Incramsmis  6iomioreku Seaborn. OcuoBHi (yHKIii Seaborn. CTpykTypu JaHUX,

10 BUKOPUCTOBYIOThCSA B Seaborn. Bizyamizarisi CTaTUCTHUECHHUX 3aJIEKHOCTEH, 8
CTATUCTUYHUX PO3MOJUIIB, KaTEropiaJbHUX JAaHWUX, YACOBUX PSIIB, perpiciiHux
MoJiesiel, MaTpUYHKUX Mozesel. HamamryBaHnHs eneMeHTiB rpagika.

INPAKTUYHI SAHATTA 60
IIpakTnuna podora Ne 1.
OcobamuBocTi po6oTu B inTepakTUBHOMY cepenouii - Google Colaboratory. 10
Mera: 3aKkpilUTH TEOPETHYHI 3HAHHS 1 PO3BUHYTH MPaKTUYHI HABUYKU pOOOTH B
IHTEPaKTHBHOMY CEpEIOBUIIIL.
IIpakTnuna podora Ne 2
HaykoBi 004ucjieHHs 3 BUKOPUCTaHHAM 0ibaiorexkn NumPy. 10
Merta: 3aKkpilUTU TEOPETHYHI 3HAHHS 1 PO3BUHYTH MPAKTHUYHI HABUYKH POOOTH 3
6i0miorexoro NUMPY.
IpakTuuna podora Ne 3
O0pooxka yacoBux psigiB B NUumPy. 10
Merta: 3akpinuT TEOPETUYHI 3HAHHS 1 PO3BUHYTH MPAKTHUYHI HABUYKH 3 00pOOKH
gacoBux psanaiB B NUmPy.
[IpakTnuna podora Ne 4
Bisyauizanis nanux 3 BuKopuctanaam 0ioaiorexku Matplotlib. 10
Merta: 3aKpinuTH TEOPETUYHI 3HAHHS 1 PO3BUHYTH MPAKTUYHI HABUYKH 3 Bi3yali-
3anii nanux B Matplotlib, nanamrysanus napamerpi rpadikis.
IIpakTuuna po6ora Ne 5
OcHoBu aHaJjiTukH B 0i0;ioTeni Pandas. 10
Merta: 3aKpinuTH TEOPETUYHI 3HAHHS 1 PO3BUHYTU MPAKTHUYHI HABHUYKH 3 METOJIB
dinpTparii qanux B Pandas.
IIpakTnyna podora Ne 6
CraTucTu4Ha 00po0Kka JaHMX TA Bi3yaJi3alisi JaHUX 3a A0MOMOro010 HidJtioTe-
KkH Seaborn. 10
Mera: 3aKpilIUTH TEOPETUYHI 3HAHHS 1 PO3BUHYTH MTPAKTUYHI HABUYKU 3 METO/IIB
00pobku nanux B Seaborn.
PA3OM 100

5. TexniuHe o01aqHaHHSA Ta/a00 MporpamMHe 3a0e3ne4YeHHst
TexHi4yH1 3ac00M HABYAHHS: MYJbTUME/IIMHI Ta KOMIT FOTEPHI IPUCTPOT.
3aco0u aucraHmiitHoi ocBiti: Moodle, MS Teams.

[Makern mpunamaux nporpam: Python (6e3komroBHa Bepcis), Jupyter Notebook Ta Google

Colaboratory (6e3kormToBHa Bepcis).

6. Cucrema oniHIOBaHHSI Ta BUMOTH
6.1. HaBuansHi JOCATHEHHS 3100yBayiB BUIIO1 OCBITH 3a
BHUBUEHHS KypPCY OILIHIOBATUMYTHCS 32 IIKAJIOIO, 1110 HaBeIeHA HIKUE:

PeliTuHrosa mkaina IHcTuTymiitHa mkana
90 - 100 BIIMIHHO

74-89 no0pe

60-73 3aJI0BLJIBHO

0-59 HE3aI0BIJIBHO

pe3ynbraTaMu

6.2. 3m00yBay CTyneHs OCBITH «0akaiaBp» MOXKE OTPUMATH ITiICYMKOBY OIIIHKY 3 HaBYaJIb-
HOT TUCIUIUTIHMA Ha MiJCTaBl MOTOYHOTO OI[IHIOBaHHS 3HaHb 3a YMOBH, SIKIIO HaOpaHa KiTbKiCTh


https://pyprog.pro/sns/sns_9_corr_and_clust.html

0aJiB 3 TOTOYHOIO TECTYBaHHS Ta CaMOCTIMHOT poOOTH ckiamaTuMe He MeHmie 60 Oaiis.
[ToTouHa yCHIMIHICT CKIAAA€THCS 3 YCHINTHOCTI 32 TEOPETUYHY YaCTHHY Kypcy (Makcumym — 40
0aJIiB) Ta OIIHOK 32 BUKOHAHHS MPAaKTUYHUX poOiIT (MakcumyM 10 GaiiB 3a KOXKHY poOOTY Ta Mak-
CUMaJIbHOIO CYMapHOIO OIIIHKOIO 3a BCl poboTu — 60 6aim). OTpumani 6ayim 3a TEOPETUIHY YaCTHHY
KypCy Ta MpakTH4YHI poOOTH TOAIOTHCS 1 € MiJICYMKOBOIO OI[IHKOIO 32 BUBUECHHS HABYAJILHOI JHC-
OUIUTIHA.  MakcuManbHO 32 TIOTOYHOIO  YCHIIIHICTIO 3700yBad  BHUIIOI  OCBITH  MOXE
HaOpatu 100 Gais.

[IIkarna oniHOBaHHS (3a3HAYEHO MAKCUMAIILHO MOYJIHBI 0aim):

IIpakTuyHi podoTu
Teoperuuna
. IIpu HECBOEUacHOMY Pazom
YacTHHA IIpu cBO€EUacCHOMY CKJIaJaHH1 .
CKJIQJJaHHI1
40 60 40 100

6.3 KpuTepii omiHIOBaHHS TOTOYHOTO Ta MiJICYMKOBOTO KOHTPOJIIO:

— MiJICYMKOBE OIliHIOBaHHA BifOyBaeThcs y (hopMi nudepeHiiioBaHoro 3amky y ¢opmari
TECTy, SIKHI CKJIaJaeThes 3 15 TecToBUX 3aBAaHb 13 BUOOPOM MpaBUIIBHOI BIMOBIAL (2 6anu 3a mpa-
BWJIBbHY BiNOBiab); | 3aBganHsa y ¢opmi 3amadi — makcumym 10 GamiB, SKIIO HAZaHO MOBHICTIO
MIPaBWIbHY 1 OOTPYHTOBaHY BIAMOBI/b);

— IMOTOYHE OLIHIOBaHHS MPAKTHUYHHUX POOIT BiOYBA€THCS MUIAXOM 3aXUCTY 3BITY 3 BiJIOBI-
nHoi poboTtn (MakcumanbHuid 6an — 10, skuil popmyeThcss HacTynmHUM yuHOM: 50 % — TpaBUIIb-
HICTh 1 TOBHOTA BUKJIQJICHHS Marepiany B 3BiTi, 50 % — 3aXHCT iHAMBIAyanbHOT POOOTH NUIIXOM
BIJINMOB1/1l HA KOHTPOJIbHI TUTaHHS).

7. IMoaiTuka Kypcy

7.1. IToniTuka moao0 akaaemMiuHoi 1o0pouyecHocTi. AKajgemMiuHa JOOPOYECHICTh CTYICHTIB
€ BOXJIMBOIO YMOBOIO JIJISl OTIAHYBAHHS pe3yJIbTaTaMU HaBYaHHS 32 JUCHUILUTIHOKO 1 OTPUMaHHS 3a-
JIOBUIBHOT OI[IHKU 3 MIOTOYHOTO Ta MiJCYMKOBOTO KOHTPOIIB. AKajieMiuHa T00pOUYECHICTh 0a3yeTh-
Csl Ha 3aCyJDKEHH1 IMPAKTHK CHUCYBAaHHS (BUKOHAHHS NMHUCbMOBHUX POOIT 13 3a]y4EHHSIM 30BHILIHIX
JpKepen iHpopmaltii, KpiM T03BOJICHHUX JJIs1 BUKOPUCTAHHS), IU1ariaTy (BiITBOPEHHS OMyOI1KOBAaHUX
TEKCTIB 1HIIMX aBTOpIB 0€3 3a3Hau€HHs aBTOPCTBA), (abpukaiii (BUragyBaHHsS AAHUX YU (aKTIB,
10 BUKOPUCTOBYIOTbCS B OCBITHbOMY mpouieci). ¥ HTVY «JlHinmpoBchka MOJITEXHIKa» MOJIITHKA
110JI0 aKaJIeMIYHOI JOOPOYECHOCTI PErIaMeHTYEThCS MOJ0KeHHIM "[lo0KeHHsT TTPO cUCcTeMy 3a-
noOiraHHs Ta BUABIEHHA Iuariaty y HamioHanbHOMy TexHIYHOMY yHiBepcuteTi "/[HimpoBchbKa mo-
JiTexHika'":
http:/Aww.nmu.org.ua/ua/content/activity /us_documents/System_of _prevention_and_detection_of _plagiarism.pdf.

VY pa3i mopymieHHs CTyI€HTOM akajeMiuyHoi 1oOpouecHOCT! (cnucyBaHHs, miuariat, Gadpu-
Kallis), poOOTa OLIHIOETHCS HE3a10BUILHO Ta Ma€e OyTH BUKOHaHa MOBTOpHO. [Ipu npomy BukiIagay
3aJIMILIAE 32 COOOI0 MPABO 3MIHUTH TEMY 3aB/IaHHS.

7.2. Komynikauiiina nosaiTuka. CTyIeHTH TOBHHHI MaTH aKTUBOBAHY YHIBEPCHUTETCHKY
(kopropaTHBHY Ha JOMeHI @NMU.0Ne) momTy. Yci MUCEMOBI 3alMUTaHHS 10 BUKIIAA4iB CTOCOBHO
KypCy MalOTh HaJICHJIATHCS Ha YHIBEPCUTETCHKY €JICKTPOHHY ITOIITY.

7.3. IloiTuka moao nepeckiiaganus. Po6oTH, ski 37a10ThCS 13 MOPYIIEHHSIM TEPMiHIB 6€3
MOBXHUX NMPHUYUH OLIHIOIOTHCS Ha HUKUYY OLIHKY. llepecknaganns BinOyBaeThes 13 103BOIY Je-
KaHaTy 32 HassBHOCTI MOBaKHUX MPUYMH (HATIPUKIIAM, JTIKaApHIHUI).

7.4. BinBinyBanust 3aHATh. [l CTyAeHTIB JeHHOi (opMM BIJIBIIyBaHHS 3aHITh €
000B’s13k0BUM. [ToBaXXHMMHU TPUYMHAMU JJIs1 HESIBKU Ha 3aHATTA € XBOP0oOa, y4acTh B YHIBEpCUTET-
ChKHX 3aX0/1axX, BIJIPSKEHHS, K1 HEOOX1HO MiITBEP/KYBaTH JOKYMEHTaMH y pa3l TpUBasoi (1Ba
THOKHI) BiACYTHOCTI. IIpo BiACYTHICTh Ha 3aHATTI Ta MPUYMHU BIJICYTHOCTI CTYJEHT Ma€ MOBiIOMHU-
TH BUKJa7ada abo 0coOucTo, abo uepe3 CTapocTy. SIKIIO CTYACHT 3aXBOPIB, MU PEKOMEHIYEMO
3aJMIIATHCA BOMA 1 HaBYaTHCA 3a JOIOMOIOI0 AMCTaHLiiHOI miuardopmu. CTyaeHTaM, Yuil CTaH
3JI0pOB’S € HE3aI0BUIBHUM 1 MOKE BIUIMHYTH Ha 3/10pOB’S 1HILIUX CTYJEHTIB, OyJie MPOIOHYBaTHUCS
3aJMIIUTH 3aHATTSA (Taka BIJICYTHICTh BBaKaTUMETHCS MPOIYCKOM 3 MPUYMHU XBopoOu). Jlabopa-



http://www.nmu.org.ua/ua/content/activity%20/us_documents/System_of_prevention_and_detection_of_plagiarism.pdf

TOPHI1 3aHATTS HE POBOJATHCS MOBTOPHO, 11i OL[IHKM HEMOXJIMBO OTPUMATH IIiJ] 4aC KOHCYJIbTALi.
3a 00’€KTHUBHUX NPUYNH (HANPUKJIAA, MIXKHAPOAHA MOOLIbHICTH) HABYAHHS MOKe Bil0yBa-
THCh B OH-JIAHH (PopMi 32 MOTrOIKEHHSAM 3 KePIBHUKOM KypcCy.

7.5. YuacTth B aHKeTyBaHHi. HanpukiHIll BUBYEHHS KypCy Ta Mepe] MOYaTKOM Cecii CTy-
JeHTaM Oyzie 3alporoHOBaHO aHOHIMHO 3anoBHUTH elekTpoHHi ankeTH (MS Office 365), ski Oyxe
po3iciiaHO Ha Balli YHIBEPCHUTETChKI MOIITOBI CKPUHBKU. 3aIIOBHEHHS aHKET € BAXKIIMBOKO CKJIAJ0-
BOIO BaIlIol HaBYaJIbLHOI aKTHMBHOCTI, IO JO3BOJIUTH OLIIHUTH II€BICTH 3aCTOCOBAHUX METOIIB BH-
KJIaJIaHHS Ta BPaxyBaTH Ballli MPOIO3UIIiT CTOCOBHO MOKPAIIIEHHS 3MICTy HaBYaJIbHOI AUCIUTLTIHH.

8. PexomeHn10BaHi qkepesia ingopmamii:

1. Mark Lutz. Learning Python, 5th Edition. Powerful Object-Oriented Programming. —
2013. — 1600 p.

2. Koctrouenko A.O. OcHoBu mporpamyBaHHs MOBOIO Python: HaBuanbHuMii mociOHUK. Y.:
@OII banmukina C.M., 2020. -180 c.

3. OcHoBu mporpamyBanHsA. Python. Yactuna 1 [EnekTpoHHuii pecypc]: MiapydHUK s
crya. cremiansHocti 122 "Komm torepni Hayku", A.B. fxosenko; KIII im. Iropst Cikopcbkoro. —
Enextponni TexctoBi aanHi (1 ¢aitn: 1,59 Moaiit). — Kuis: KIII im. Irops Cikopcekoro, 2018. —
195 c.

4. Bacunbe O. M. Ilporpamysannst moBoto Python. Tepuonins: HaBuansna xuura — bor-
nan, 2019. — 504 c.

5. Komneit B. b. MoBa nporpamyBanns Python ans inxkeHepiB 1 HAyKOBIIIB : HaB4. 1oci6. / B.
b. Kometii. - IBano-®pankisebk : IDHTYHI, 2019. - 272 c.

6.Pynenko B., Xyractpo O. Indopmaruka. OcHOBU airoputmisaiii Ta mporpamMyBaHHS
moBoto Python. Xapkis: Panok, 2019. — 192 c.

Indopmaniiini pecypcu B InTepHeri

. Python Iinpyunuk - https://www.w3schools.com/python/default.asp
. https://pandas.pydata.org/docs/user_guide/10min.html

. https://www.python.org/

. https://docs.python.org/3/library/sys.html

. https://docs.python.org/3/library/os.html

. https://jupyter.org/

. https://realpython.com/pandas-dataframe/
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