CUJIABYC HABYAJILHOI JUCIUATIJIIHU
«OcHoBH aHajgiTHKH B Pythony

CryniHb OCBIiTH bakanasp
l'any3b 3HaHb 11 Maremartuka i CTaTHCTHKA
12 Indopmartiitai TeXHOIOTIT
17 Enextponika, aBTOMaTH3aIlis
HaujonasneHwi Ta eJICKTPOHHI KOMYHIKaIlii

TexXHIYHWA yHiBepcuTeT

LHINPOBCbKA TpuBanicTh BUKIJIAJaHHS 1 cemectp

MONITEXHIKA 3aHATTS: 6 cemectp, 11,12 uBepti (MOBHU
TEpPMiH HaBYaHHS );

1899 )
4 cemectp, 7,8 uBepTi (CKOpOUE-
HUW TEPMiH HaBYaHHS)

JIeKIIii 2 ToA./THXKI.
PAaKTUYHI poOOTH 1 rox./Tmx.
MoBa BUKJIaJaHHS YKpaiHChKa

IlepexymoBu 1uisi BUBYEHHS: BUBUYCHHs qucuuiuiinin «OcHoBu aHamituku B Python» y Bcranos-
JICHUX BiJIIOBITHOIO poOOUYOI0 MPOTrpaMoro odcarax mependadae po3yMiHHS OCHOB MPOTpaMyBaHHS
Ta CTPYKTYP JAaHUX.

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

Inmi noxatkoBi pecypeu:

KoncyabTamii: 3a okpeMUM pO3KIAIOM, MOTOKEHUM 31 3700yBa4aMu OCBITH.
Omnaaiin-koncyabranii: MS Teams, eJexkTpoHHa MOLITa

Indopmanist npo BUKIagaya:
Xom’sik Tersaina BaJsepiiBHa
KaHauaat Ppi3MKo-MaTeMaTHIHUX HAYK, JIOICHT
JIOLICHT Ka(epu CUCTEMHOTO aHaJli3y Ta yIpaBIiHHS
Cropiaka kadpenpu CAY
Google Scholar
Scopus iD
ORCID iD

1. AmHorauis Kypcy

[onenHa poboTa aHaIITHKA CKIAJAETHCS 3 MAOIOHHUX, TOBTOPIOBAHUX MpoIEryp 300py,
aHaJi3y Ta Bi3yajizauii JaHUX, AKI MO’KHA aBTOMATH3YBAaTH 3a JIOIIOMOTOI0 MOBHU IPOrpaMyBaHHs
Python. Python — y Ton-5 MOB 3a MOMyJSPHICTIO Yy CBITi, 110 BUKOPUCTOBYETHCS AHATITHKAMH J1a-
HUX, IPOTPaMHUMH 1H)KEHEpPaMU Ta po3pOOHUKAMU JJI1 aBTOMAaTH3alii MpoleciB, moOya0BU PyHK-
I[IOHAJTy JIOJIaTKIB Ta 3arjvOJIeHHs y MallMHHEe HaBuaHHS. Taki komnanii sk Google, SpaceX Ta
Instagram BUKOpPUCTOBYIOTH HOTO IS OUMIICHHS JaHWX, BIIPOBA/DKEHHS MOJENICH Ta JOJATKIB 3i
HITYYHUM 1HTEJIEKTOM Ta iH.

Jlana nucuuIuIiHa CTBOpeHa AJIsl TUX, XTO X0ue 3700yTH HaBUYKU aHAaJITHKa abo po3IIMpHU-
TH CBIM aHAJTITUYHUM 1HCTpYMEHTapil, a came - aHalli3yBaTH JaHi, Bi3yalli3yBaTu JaHi, IpUiMaTH
oOrpyHTOBaHI pillleHHs Yy pi3HUX cdepax Oi3Hecy. OTpuMaHi 3HaHHS CTaHYTh (PYHIAMEHTOM JUIs
NOTIUOJIEHOT0 BUBYECHHS aHai3y JaHUX Ta MAITUHHOTO HABYAHHS.

2. MeTa Ta 3aBJaHHA HABYAJILHOI JHCIHUILIIHA
Merta qucuuMnJIiHM — HaJJaHHS 3HaHb Ta BMIHb L0JI0 3aCTOCYBaHHS €(EKTUBHUX 1HCTpyMe-
HTaJIBHUX 3ac00iB aHATI3y aHUX Ta Bi3yawi3allii JaHHX.
3aBaaHHs Kypcy:


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

OTaHyBaHHS TEOPETUKO-TIOHATIMHOI 0a3u Kypcy;

PO3IIIA IHCTPYMEHTIB JUIs IHTepaKTUBHOI poboTH 3 Python;
IPOBEJICHHS HAYKOBUX O0OYNCIICHB,

O3HAMOMIICHHS 3 TAKETOM IS Bizyaslizalii JaHuX;

— OTpUMaHHS MPAKTUYHUX HABUYOK 3 BUKOPUCTaHHs MakeTy Pandas.

3. Pe3yabTaTn HAaBYaHHS

3HaTH, pO3yMITH Ta BMITH BUKOPUCTOBYBATH Y PAKTUYHIN A1SITBHOCTI:
—  po3poOsiTH mporpaMHHi KO B iHTepakTHBHOMY cepemoBuini Google Colaboratory,

Ipython.;

— TPOBOJHTHU aHAJI3 JaHUX Ta HAYKOB1 oOumncineHHs B 6i6mioreri Numpy;

— 3IIHCHIOBATH Bi3yalli3allito JaHHWX 3 BUKOpHCTaHHSIM Oibmiorexku Matplotlib;

— TPOBOAWUTH (ITBTpAIil0 JaHUX, TPYIYBaHHSA, COPTYBaHHSA 3a JONOMOTOI0 O0i0yioTeKH

Pandas;

— TPOBOJAUTH CTATHCTUYHY OOpOOKY JaHMX Ta 3/1HCHIOBATH Bi3yalli3alilo JaHUX 32 JOIO-

Mororo 610miorexu Seaborn.

4. CTpyKTYpa KYpCy

Buau Ta TeMaTHKAa HABYAJbHHUX 3aHATH
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1. IncrpymenTn Ans inTepakTuBHOi po6oTn 3 Python

InrepakTBHa 00010HKa MoBU Python — Ipython (moexnaHHs MOKIMBOCTEH iHTE-
paktuBHOI KoHCcOuT Python i xomanmHoro psaka Unix). [HCTpyMeHT mist po3po0-
KM Ta TpeacTaBleHHs npoekToB Data Science B HHTEpaKTUBHOMY BHIJISIIL -
Jupyter Notebook. Be3komToBHE iIHTEpaKTHBHE CEPEIOBHUIIE I POOOTH 3 KOJIOM
- Google Colaboratory.

2.AHaJi3 JaHUX Ta HAYKOBi 004YNMCJIeHHS 3 BHKOPUCTAHHAM 0i0ioTeKkHn
NumPy

[ncransauis Ta 3HailomcTBO 3 610110TeK0r0 NUMPY. CTBOpenHs MacuBiB B NUMPY.
Apudmernuni onepanii Hax macuBamu B NUMPY Innekcaris macuBa B NumPy.
Arperariiss B NumPy. CtBopennss matpuub B NumPy Ha npukiagax. Apupmerny-
Hi oneparii Hag MatpuisiMu B NUMPY. Ckansapuuii 1o6yrox B NUMPY. [nnekcartis
MaTpullb Ta arperyBanHs matpuuli B NUMPY. TpancnonyBaHHs Ta 3MiHa (opmu
matpuilb B Numpy. Tabauii NUmPY — npukinaan BUKOpUCTaHHS TaObiuib. Ayaio
ta yacosi psyu B NumPy. O6po6ka 300pakens Ta TekcTy B NumPy Ha mpukiagax.

3. Bisyaaizauis 1anux 3 Bukopuctaniaam 0io;riorexu Matplotlib

I'padik Burnsay y = f(X), miarpama y BUTIIsII KOJa, TPhOBUMIpHI rpadiku. [ictor-
pamu, JiHii piBHA. OpopmieHHs rpadikiB: 3aco0u 3aJaHHS KOJIbOPY, CTHIIb JIIHIN
Ha OJTHOBUMIPHOMY rpadiky, JiereHaa 10 rpadiky, nonoxeHHs jerenau. @opmyau
B HoTauii TeX. Crpinku Ha rpadikax Ta anorauii. JIiHil Ta reomerpuuHi Qirypu
Ha rpadiky. OdopmiieHHs JiHIN 32 3aMOBUYeHHsIM. Po3zramryBanHus rpadikis. [eki-
JpKa TrpadikiB B OJHOMY BikHI. 3aci® po3rauryBaHHS TpadikiB 3a JOIOMOIOIO
subplot2grid. Bukopucranus kiacy GridSpec ans posramryBanus rpadikis. [Tapa-
METpH HaJalITyBaHHS Bicel. IHTEpakTHBHI MOXIMBOCTI. BupocTaHHs mnakery
wxPython. AmnimoBani rpadiku. Enementu iHTepdeiicy 3acobamMu makeTy
Matplotlib.

4.0cHoBM aHajdiTuku B 0i0ioTeni Pandas

Incransauis 6i6miorexn Pandas. 3naitomcTBo 3 Jupyter Notebook. Buxopucranus
CTpyKkTyp AaHux Series Ta DataFrame. 3aBantaxkenns ¢aiina .csv B DataFrame.
Bin6ip nanux 3 DataFrame. Busin Bcix manux i3 DataFrame. BuBin yactunu na-
Hux 13 DataFrame. BimoOpaxenHns BianmoBigHux cToBm4uKiB 13 DataFrame. ®inpT-
pais 3HaueHb B DataFrame. Arperaitisi Ta rpynyBanHs nanux B Pandas. Metoau



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
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dopmaryBaHHA JaHHUX. 3acoOu 00’eqHaHHA: inner, outer, left, right. CopTyBanus
B Pandas.

5.CtatucTH4yHa 00po0Ka JaHWX Ta BidyaJizamis JaHUX 3a J0NMOMOroI0 6i0J1io-
Texku Seaborn
Incramsauis  6i6mioreku Seaborn. OcuoBHi (yHKIii Seaborn. CTpyKTypu aaHUX,

10 BUKOPUCTOBYIOThCA B Seaborn. Bizyamizalliss CTaTUCTHUECHHUX 3aJIEKHOCTEH, 8
CTATUCTUYHUX PO3MOJUIIB, KaTEropiaJbHUX JAaHWUX, YACOBUX PSIIB, perpiciiHux
MoJieNiel, MaTpuYHKUX Mozesel. HamamryBaHHs eneMeHTiB rpadika.

IMPAKTHUYHI 3AHATTS 60
IIpakTnuna podora Ne 1.
Oco06uBoCTi podoTH B inTepakTHBHOMY cepeaoBuii - Google Colaboratory. 10
Merta: 3aKpilUTH TEOPETHYHI 3HAHHS 1 PO3BUHYTH MPAKTHYHI HAaBUYKH pOOOTH B
IHTEPAKTUBHOMY CEPEIOBHIIII.
IIpakTuuna podora Ne 2
HayxkoBi o04uc/ieHHs1 3 BUKOPpUCTAaHHAM 0i01iorexkn NUMPYy. 10
Merta: 3aKpiliTH TEOPETHUYHI 3HAHHS 1 PO3BHHYTU MPAKTUYHI HABUYKU POOOTH 3
6i0morekoro NUMPYy.
IIpakTuuna podora Ne 3
O0podka yacoBux psigiB B NUMPy. 10
Merta: 3aKpinUTH TEOPETHYHI 3HAHHS 1 PO3BUHYTH MPAKTHYHI HABUYKH 3 00OpOOKH
gacoBuX psaaiB B NUmPy.
IIpakTuuna podora Ne 4
Bizyanizanis nanux 3 Bukopuctanasam 0idmiorexn Matplotlib. 10
Merta: 3aKpiUTH TEOPETUYHI 3HAHHS 1 PO3BUHYTH MPAKTUYHI HAaBUYKH 3 Bi3yali-
sanii manux B Matplotlib, nanamrysanns napameTpis rpadikis.
IIpakTnuna podora Ne 5
OcHoBH aHAJITHKH B 0i0JioTeni Pandas. 10
Mera: 3aKpiIUTH TEOPETUYHI 3HAHHS 1 PO3BUHYTH MPAKTUYHI HABUYKH 3 METOJIIB
dbinpTpartii qanux B Pandas.
IIpakTnyna po6ora Ne 6
CraTucTH4HA 00po0Ka JaHMX Ta Bi3yaJi3alisi JaHUX 3a J0MOMOrolo HidJioTe-
ku Seaborn. 10
Merta: 3akpinUTH TEOPETUYHI 3HAHHS 1 PO3BUHYTH NPAKTUYHI HABUYKH 3 METOJIIB
00poOKH JaHux B Seaborn.
PAZOM 100

5. TexniuHe o01aqHaHHSA Ta/a00 MporpamMHe 3a0e3nevYeHHs!
TexHiuHi 3ac00M HaBYaHHS: MyJIbTUME/IHHI Ta KOMIT IOT€PHI MPUCTPOT.
3acob0u aucranmiiiioi ocitu: Moodle, MS Teams.

[Maketn mpunaguux nporpam: Python (6eskomrToBHa Bepcis), Jupyter Notebook ta Google

Colaboratory (6e3xomToBHa Bepcisi).

6. Cucrema ouliHIOBaHHSI TA BUMOTH
6.1. HapuanbHi ~ JOCATHEHHs  3100yBayiB  BHUIIOI  OCBITH 32
BHUBYCHHS KypCY OIIIHFOBATUMYTHCS 32 IIKAJIOK0, 1[0 HAaBe/ICHA HIDKYE:

PefiTunrona mkaina [HCTHTYMIIIHA KT
90 — 100 BIMIHHO

74-89 n00pe

60-73 3aJI0BUILHO

0-59 HE3aIOBIIBHO

pe3ysbTaTaMu


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

6.2. 3m00yBau CTyIEHs OCBITH «0aKajaBp» MOKE OTPUMATH ITiJICYMKOBY OIIIHKY 3 HaBYaJIb-
HO{ AMCUMIUIIHU Ha MiJCTaBl MOTOYHOIO OIIIHIOBAHHS 3HaHb 3a YMOBH, SIKIIO HaOpaHa KUIbKICTh
OaJiB 3 MOTOYHOTO TECTyBaHHS Ta CaMOCTiIiHOI poOOTHM ckiagatume He MeHme 60 Oamis.
[ToTo4yHa yCHINTHICTH CKIAAETHCS 3 YCHIIIHOCTI 32 TEOPETUYHY YacTUHY Kypcy (Makcumym — 40
OaJTiB) Ta OIIHOK 32 BUKOHAHHS MPaKTUYHUX poOiT (MakcumyM 10 GamiB 3a KOkHY poOOTY Ta Mak-
CHMaJIbHOIO CYMapHOIO OIIIHKOIO 3a Bci poboTH — 60 6anu). OTpumani 6anu 3a TEOPETHYHY YaCTHHY
Kypcy Ta MPakTHYHI pOOOTH TOJIAIOTHCS 1 € MiJICyMKOBOIO OIIIHKOKO 32 BUBYCHHSI HABYAJILHOI JIHC-
IUIUTiHA.  MakcMManabHO 32 TOTOYHOK  YCIINIHICTIO 3100yBad  BWIIOI  OCBITH  MOXE
Habpatu 100 Gamis.

IIIxana oniHOBaHHA (3a3HAYEHO MAKCUMAJILHO MOJKJIMBI 0ajn):

IIpakTn4Hi po6oTn
TeoperuyHa
. [Ipu HecBoewacHOMY Pazom
YacTHHA [Tpu cBO€UacHOMY CKJIaJaHH1 g
CKJIa/IaHHI
40 60 40 100

6.3 Kputepii oriHroBaHHS TIOTOYHOTO Ta ITiICYMKOBOTO KOHTPOJTIO:

— MiJICYMKOBE OLIIHIOBaHHS Bi0OyBaeTbea y Gopmi AudepeHiiioBaHoro 3amiky y ¢gopmari
TECTY, SIKUH CKJIafaeThes 3 15 TecToBUX 3aBaHb 13 BHOOPOM MpaBHIILHOI BiaNoBii (2 6anu 3a mpa-
BUJIbHY BianoBiAb); 1 3aBmaHHs y (opmi 3amadi — makcumyM 10 GainiB, SIKIIO HAJaHO MOBHICTIO
MPaBUJIbHY 1 OOTPYHTOBAHY BiJIIIOBI/Ib);

— IOTOYHE OLIIHIOBaHHS MPAKTUYHUX POOIT BiAOYBAETHCS MUIIXOM 3aXHUCTY 3BITY 3 BiJIMOBI-
aHOT poboTH (MakcuMmanbHuii 6an — 10, saxuii popmyerbess HacTynHEM yuHOM: 50 % — mpaBHIIb-
HICTh 1 MOBHOTA BUKJIAJEHHS Marepiany B 3BiTi, 50 % — 3axucT iHAUBIAyadbHOI pOOOTH HUIIXOM
BIJIMTOBI/Ii HA KOHTPOJIbHI ITUTAHHS).

7. IHoaiTuka Kypcy

7.1. IToniTnka moao akaaeMiuHol 1o00pouyecHocTi. AkagemiuHa JOOPOYECHICTh CTYJEHTIB
€ BO)XJIMBOIO YMOBOIO /ISl OMIAHYBaHHS pe3yJibTaTaMU HaBYaHHA 3a JUCLUIUTIHOKO 1 OTPUMAaHHS 3a-
JIOBUIBHOT OI[IHKU 3 MOTOYHOTO Ta MIJCYMKOBOI'O KOHTPOJIIB. AKaJileMiuHa 100pOUYECHICTh 0a3yeTh-
Csl Ha 3aCyJKEHHI MPAKTUK CNUCYBaHHS (BUKOHAHHS MUCbMOBHUX POOIT 13 3aJly4e€HHSIM 30BHILIHIX
JpKepen 1H(opMallii, KpiM J103BOJIEHUX JJI1 BUKOPUCTAHHS ), TU1ariaTy (B1ITBOPEHHS OMyOIIKOBaHUX
TEKCTIB IHIIMX aBTOPIB 0€3 3a3HaueHHs aBTOpCTBa), (paOpukauii (BUraJyBaHHS JaHUX 4YM (aKTiB,
10 BUKOPUCTOBYIOThCSI B OCBITHhOMY mpoueci). Y HTY «JlHinmpoBcbka MOJITEXHIKa» MOMITHKA
1I0JI0 aKaJIeMIYHOI TOOPOYECHOCTI PEryiaMeHTY€EThCs MoJoKeHHsIM "[lookeHHsT Tpo cucTeMmy 3a-
noOiraHHs Ta BUABIEHHA Muariaty y HaiioHaabHOMY TexHIYHOMY yHiBepcuTeTi "J[HIIpoBChKa mo-
JiTexHika'":
http://Awww.nmu.org.ua/ua/content/activity /us_documents/System_of_prevention_and_detection_of_plagiarism.pdf.

VY pa3i nopyuieHHs CTyI€HTOM aKaJeMiuyHoi 100pouYecHOCT! (cnucyBaHHs, miariat, Gadpu-
Kallisl), poO0Ta OLIIHIOETHCS HE3aJ0BLILHO Ta Mae OyTH BUKOHaHA MOBTOpHO. [IpH 1iboMy BUKIagay
3anumiae 3a co000 MPaBoO 3MIHUTH TEMY 3aBJIaHHS.

7.2. Komynikanilina nosaituka. CTy/leHTH NMOBMHHI MaTH aKTUBOBAHY YHIBEPCUTETCHKY
(kopropaTuBHY Ha OMeHi @NMU.ONe) momty. Yci MUCbMOBI 3allMTaHHS 10 BUKJIAJa49iB CTOCOBHO
KypCy MaloTh HaJICUJIATHCS HA YHIBEPCUTETChKY €JEKTPOHHY MOIITY.

7.3. IlosiTuka moao nepeckyiaganus. Po00oTH, gKi 37a10ThCS 13 MOPYIIEHHSM TEPMiHIB 0€3
MOBAKHUX MPUYMH OIIHIOIOTHCSA HA HIDKYY OLIHKY. [lepeckiananHs BinOyBaeThCs 13 J03BOIY Jie-
KaHaTy 3a HasIBHOCTI MOBaKHUX MPUYMH (HAIPUKIIAL, JTIKAPHSIHUIL).

7.4. BinBinyBanusi 3aHATb. Jlyi1 cTyneHTIB JeHHOT (opMu BiJIBiIyBaHHS 3aHATH €
000B’s13k0BUM. [10BaXHMMY TTPUYMHAMH JJIs1 HESIBKM Ha 3aHSATTS € XBOPOOa, y4acTh B YHIBEPCUTET-
CHKHUX 3aX0/1aX, BIAPSKEHHS, sIKI HEOOX1THO MiITBEP/PKYBaTH JTOKyMEHTaMU Yy pa3i TpuBaJioi (J1Ba
THXH1) BiACYTHOCTI. [Ipo BiACYTHICTh HA 3aHATTI Ta MPUYMUHU BIICYTHOCTI CTYAEHT Ma€ MOB1IOMH-
TH BHKJIagaya abo ocobucto, abo yepe3 cTapocTy. SIKIIO CTYIEHT 3aXBOPiB, MU PEKOMEHIYEMO
3aJIMIIATHCS BIOMa 1 HAaBUATHCS 3a JOMTOMOTOI0 AMCTaHIiiHOI matgopmu. CTyneHTaM, YHid CTaH



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

3JI0POB’sI € HE3aJOBUIHPHUM 1 MOKE BIUTMHYTH Ha 370pOB’S 1HIIIUX CTYJICHTIB, Oy/le MPOMOHYBATHUCS
3aJIMIIUTH 3aHATTS (Taka BIJICYTHICTh BBKAaTHMETHCS MPOIYCKOM 3 IMPUYMHU XBopoOu). Jlabopa-
TOPHI 3aHATTS HE MPOBOJAATHCS MMOBTOPHO, I1i OIIHKK HEMOXKJIMBO OTPUMATH ITiJl 9ac KOHCYJIbTAIil.
3a 00’€eKTMBHUX NPUYMH (HANPHUKJIaJ, Mi2KHAPOAHA MOOIJILHICTH) HABYAHHS MOXe Bin0yBa-
THCh B OH-JIAiH ()OPMi 32 NMOTOIKEHHSAM 3 KEPIiBHUKOM KYpPCY.

7.5. Yuacth B aHkeTyBaHHi. HanmpukiHii BUBYEHHS Kypcy Ta Iepeja MOYaTKOM cecii cTy-
neHTaM Oyjie 3amporoHOBAaHO aHOHIMHO 3amOoBHUTH elekTpoHHI ankeTH (MS Office 365), saxi Oyae
po3iciaHo Ha Balli yHIBEpPCHUTETCHKI MOLITOBI CKPUHBKU. 3alIOBHEHHS aHKET € BAXKIUBOIO CKJIA/10-
BOIO BAlllOi HABYAJIbHOI aKTUBHOCTI, 110 TO3BOJIUTH OL[IHUTH J1€BICTH 3aCTOCOBAaHMX METOIB BH-
KJIQJaHHS Ta BpaXyBaTH Ballli TPOIMO3UI[ii CTOCOBHO MOKPAIIIEHHS 3MiCTy HaBUAIBHOI JUCIUILTIHH.

8. PexoMen10BaHi J:kepesia iHpopmaii.

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

2. Koctiouenko A.O. OcHoBu nporpamyBanHss MOBOIO Python: HaBuaneHuMil mociOHuk. Y.:
®OII banukina C.M., 2020. -180 c.

3. OcnoBu mporpamyBanHs. Python. Yactuna 1 [EnexkrponHuil pecypc]: miapydHUK Iis
ctyn. cnemianbHocTi 122 "Komm’rorepni Hayku", A.B. SIxoBenko; KIII im. Irops Cikopcekoro. —
Enextponni TekcroBi ganui (1 ¢aim: 1,59 Moaiit). — Kuis: KIII im. Irops Cikopcekoro, 2018. —
195 c.

4. BacunseB O. M. IIporpamyBannst moBoto Python. Tepromine: HaBuansna kaura — bor-
nad, 2019. — 504 c.

5. Komeii B. b. MoBa nporpamyBansst Python s imxenepiB 1 HayKkoBIiB : HaB4. moci0. / B.
b. Komeii. - IBano-®pankisebk : IDHTYHI, 2019. - 272 c.

6.Pyneako B., XKyractpos O. IHpopmaruka. OCHOBH anropuTMizaiii Ta MporpamMyBaHHS
MoBoto Python. Xapkis: Panok, 2019. — 192 c.

Indopmaniiini pecypcu B InTepneri

. Python TTixpyunuk - 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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https://www.w3schools.com/python/default.asp
https://docs.python.org/3/library/sys.html
https://docs.python.org/3/library/os.html

