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Bctyn

MeToau4yHi pekomeHaauil 3 BMKOHAHHSA nabopaTopHuUX pobiT i3
ancumnnidn «lNporpamyBaHHsa Ha Python» cTBopeHi onga 3gobysavis BULLOT
OCBiTM nepworo (bakanaBpCbKOro) piBHA 3a cneuianbHicTio 051
«EkoHoMika». MeToro pekomeHpauin € gonomMmora CTygeHTaMm Yy 3aCBOEHHI
OCHOBHMX KOHLeMNUin nporpamyBaHHA Ha MoBi Python Ta ix 3acTtocyBaHHi
ON1s1 aHanisy n obpobku aaHux.

Python € noTyXHUmM IHCTPYMEHTOM, S$KUA TMOEOHYE MPOCTOTY
OCBOEHHSA 3 LLUMPOKUMU MOXNUBOCTAMU. 3aBOSKN CBOIN YHIBEPCanbHOCTI,
LS MOBa NporpamMyBaHHSI 3HAXOAUTb 3aCTOCYBAHHS Y YUCIIEHHUX cdoepax,
TakMX €K aHanisa [aHux, MaluMHHE HaB4YaHHSA, Bidyanisauia [gaHux,
aBTOMaTmM3auis npoueciB Ta po3pobka nporpaMHux npoaykTis. Ocobnusy
yBary Yy MeTOAUYHUX BKasdiBKax MNPUAINEeHO npakTUYHMM acrekrtam
BUkopuctaHHs Python y 6isHec-aHani3i Ta eKOHOMIYHMX OOCHIAXKEHHSAX, WO
Bignosigae npodinto cneuianbHOCTI.

MeToau4yHiI pekoMmeHaaLil OXOnmwTb TEMATUKY Bid HanawTyBaHHSA
cepenoBuLa nNporpaMmyBaHHA 40 OnpaLloBaHHS CKNagHUX CTPYKTYP OaHUX i
CTBOPEHHS rpadivyHmnx 3BiTiB. MaTepianu npeactaBneHi TakumMm YMHOM, Wo6
nonerwnTy HaB4YanbHUM NPoOLEC 4epe3 CTPYKTYypOBaHi  3aBOaHHS,
NMOKPOKOBI iIHCTPYKLIT Ta NPaKTUYHI €KOHOMIYHI NpUKNaau.

OCHOBHMMM 3aBOaHHAMM KypCy €:

« O3HaMOMIIEHHs 3 6a3oBMMM  KOHUeNuisMM Ta  anropuTmMammu
nporpamMyBaHHS;
o BUVBYEHHHA CTPYKTYp [aHMX Ta OCHOBHMX MeToAiB iX 00pobku 3

Python;

« 3acTtocyBaHHA iHCTpymeHTiB Python pna cratuctmyHoro ananisy

AaHuX Ta IX Bi3yanisauil;

e PO3BUTOK aHaniTUYHOrO MUCIIEHHSI Yepe3 BUKOHAHHS 3aBOaHb 3
pearnibHUMN Kencamu.

PekomeHpauil cnpusaoTb ¢GopMmyBaHHIO Yy 3000yBadviB  OCBITH
npodecinHNX HaBUYOK, TAKNX SK:

e HanucaHHA CTPYKTYpPOBaHOro Kogy 3 AOTPUMaHHAM CTaHgapTiB

Python;

« BMKOPUCTaAHHS cyyvacHux 6ibnioTek Ans aHanisy Ta Bidyanizauil gaHux

(NumPy, Pandas, Matplotlib, Seaborn);

« 3aCTOCYBaHHA MpOrpamMHUX MeToAiB ANA PO3B'A3aHHA E€KOHOMIYHMX
3ajau.

[Micna onaHyBaHHA aucumnniiy  «llporpamyBaHHa Ha Python»
3006yBadi ocBiTU HabyayTb TakMX NPOrpaMHNX pesynbTaTiB HaBYaHHS:

1. 3actocoByBaTn BIONOBIOHI €KOHOMIKO-MaTeMaTUYHI MeToaM Ta

MoAeni Ans BUPILLEHHS EKOHOMIYHUX 3a4au.
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2. |peHTnpikyBaTn mKepena Ta PO3yMIiTU METOLOSOri0 BU3HAYEHHS i
METOOM OTPUMAaHHS couiafibHO-€KOHOMIYHUX AdaHux, 30upaTtu Ta
aHanisyBatn HeobxigHy iHopMauilo, po3paxoByBaTV €KOHOMIYHI Ta
coLianbHi NOKa3HUKMN.

3. BMiT BuKOpuCTOBYBaTU [aHi, HagaBaTU apryMeHTauilo, KPUTUYHO
ouiHOBaTM noriky Ta ¢QopMyBaTM BUCHOBKM 3 HayKoBUX Ta
aHan TMYHNX TEKCTIB 3 EKOHOMIKN.

4. BukopuctoByBaTu iHOPMAaUiNHI Ta KOMYHiKauiiHi TexHonoril ans
BUPILLEHHA  couianbHO-€KOHOMIYHMX  3aBAaHb, MIArOTOBKM  Ta
npeacraBreHHsA aHaniTUYHNX 3BITIB.

5. BMiTn abcTpakTHO MUCRUTKU, 3aCTOCOBYBATU aHarni3 Ta CUHTe3 Ond
BUSIBMIEHHA KNIOYOBUX XapaKTEPUCTUK E€KOHOMIYHMX CUCTEM PI3HOro
PiBHSA, @ TaKoX 0cobnmMBOCTEN NoBediHKM IX CyO’eKTIB.

6. [lemMoHCTpyBaTM  PO3YMIHHS  B3aEMO3B’SI3KYy MK  nepebirom
TEXHOSIOMYHMX, OpraHi3auinHMxX Ta iHWMX NPoLEeCciB Ta EKOHOMIYHUMMU
noKasHWKamu nig Yac aHaniTM4HOro CynpoBoAy Po3pobku i peanisauii
NPOEKTIB PO3BUTKY Bi3HEC-AISANbHOCTI.

7. AHanisyBatn Ta mopgentoBaTu 6isHec-npouecy KoOMNaHil Ha OCHOBI
OOCHIMKEHHS1 3aKOHOMIPHOCTEM Yy BeNUKMX obcdarax agaHux 3
BUKOPUCTaAHHAM NepenoBmx MeTo4os10rn Ta umdpoBUX iIHCTPYMEHTIB.
OuikyeTbCs, L0 NiCNs 3aBEPLUEHHS KYPCY CTYAEHTU MaTUMYTb 3MOry

edPeKkTUBHO BMKOpucToByBaTM Python gna adHanidy agaHux, CTBOPEHHS
iHTEepaKTUBHMX 3BITIB Ta aBToMaTu3auii o0bpobkum BenNUKMX MacuBiB

iHpopmaLlii.

KpuTepii ouiHOBaHHSA

MakcnmanbHi 5 6anis 3a nabopatopHoto poboTor nepeabdavaroTb,
LLIO CTYAEHT:

- nigrotyBaB i 3aBaHTaXVB 3BiT 3 BUKOHAHHA MPAKTU4YHOI
(nabopatopHoi) poboTH, WO BUMKOHAHO Yy MOBHIN BIANOBIQHOCTI A0
nocTaBneHux 3aBAaHb, y T.4. iHAMBIAyanbHOro xapakrepy (2 6anu);

- JaB NpsAMY | peneBaHTHY BiANOBIAb Ha NOCTaBfeHe NUTAHHA WOoAo0
BMKOHAHOIO 3aBAaHHs, y T.4. Y BUMMAAI 4O4ATKOBUX 3anuTaHb / 3Mir CTUCHO
dopmanisyBatu BepbanbHO CYTHICTb Npobnemn 3a  cuTyaudi€to,
iAeHTUADIKyBaTW KITHOYOBI CKITagoBi | NPIOPUTETN BUPILLIEHHS, 3anpornoHyBaB
noriyHe po3eB’sa3aHHs (3 6anu)

BuKOHaHHA Ta 3axucT iHOMBIOyanbHOro 3aBAaHHS: NiAroToBIIEHE
aHaniTM4He 3aBaaHHs y Burnaai danny *.docx, *.ipynb, *.pdf poamiwyeTbcs
y BignosigHomMy po3aini gucumnniiym B Moodle i nepeBipseTbCa NpoTArom
TWXXHSA MiCnsi 3aBepLUeHHsA TepMiHy nogadi. Ockap)KeHHs OUiHKM Moxe ByTun
30iNCHEHE Ha OCTaHHbOMY MPaKTUYHOMY 3aHATTI Moayns. HesyacHo
CcKnageHe

MakcumanbHa ouiHka 15 6anis BUCTaBNAETLCSA CTYAEHTY:



KWW NigroTyBaB 3aBAaHHS (3BIT) 3a CUTyauiMHUM 3aBOaHHAM, B
SAKOMY: MpaBUNbHO BM3HA4YMB MNpobremu, KoMnmekc pakTopiB, siKi MOrnu
BMSIMHYTU Ha 1X BUHWKHEHHS, OOrpyHTYBaB CBOE GayeHHs1 TeOpeTU4HUMMU
KOHuenuiamm abo mogenamu, BUMKOHAB HeobOXigHi po3paxyHkM B pasi
noTpebu, npeacTtaBnB BUCHOBOK abo BnacHe 6aveHHsa Buxogy 3 npobriemu
i OKpecnuB MOXNMBI NepcrnekTMBM | OBMEXEHICTb TaKoro pilleHHs;
3aBOaHHA  CTPYKTYpOBaHi, BMKMNageHi  Aginosum,  HaykoBum  abo
nyo6niynMCTUYHMM CTUNEM YyKpalHCbKOol (ab0 4aCTKOBOro, aHrnincbKol) MOBM
3 BUKOPUCTaAHHAM BUBYEHUX METOAIB NIArOTOBKM aHaniTM4HmMx 3BiTi (5
6anis);

0obopMMB  aHamMITUYHUA  3BIT MICTUTb  KOMMJSEKCHY, FOrivHy i
opuriHasnbHy PO3B’A3Ky NOCTaBMEHUX 3aBAaHb aX A0 MiKOMCUUNIIIHApPHOro
nigxoAy; BUKOPUCTaAHHA wWTy4yHOro iHTenekty (LWWI) He 3abopoHsAeTbes,
OCKiflbkM npono3uuil BigomMux 3acTtocyHkiB LI cyTteBOo 3anexatb Big
OOMipKOBaHOI MOCTAHOBKN MUTAHHS | YTOYHIOYUX NMUTaHb, OAHaK B pasi,
AKWO BiAMNOBiAb, OTpMMaHa 3 BuKopuctaHHam LI, He € komnnekcHoo abo
He BignNoBigAae 3a CTUMEM | BUKNAAEHUMMU NO3ULIAMU iHLWUKMM YacTUHaM
3aBAaHHs, MICTUTb O4YEBMOHO HenpasamBy iHGOPMAaLiD, TO OLUiHKA 3a LM
KpuTepieM 3HMXyeTbea (5 banis)

nig 4ac npeseHTauil / 3axucTty aHaniTU4HOro 3BiTY OAEMOHCTPYE
BOMOAIHHA TEPMIHOMOrYHMM  anapaTtoM, BignoBidae Ha 3anuTaHHS,
30aTHUM  WBWOKO afganTtyBaTW  MO3UUIKD  Nig  3MiHM Yy BUXIQHOMY
cuTyauinHomMy 3aBaaHHi (5 6ann)



JlabopaTtopHa po6oTa Ne1.
BcTtaHOBNeHHA Ta HanawTyBaHHS iHTeprnipeTaTopiB Python.
BasoBi koHuUenuii MoBu nporpamyBaHHsi Python.

MeTa - BU3HauMTK KnoYoBi iHTeprnipeTaTtopu Python Ta o3HanommnTucs
3 OCHOBHMMM KOHLEMLISIMX BUKOPUCTAHHA MOBW nporpamMmyBaHHs Python.

TepMiHM BUKOHaHHSA nabopaTopHOi poboTu

JTabopatopHa poboTa BUKOHYETLCA NPOTArOM ABOX 3aHATb:

Na6bopaTtopHe 3aHATTA 1 — BMKOHaHHSA 3aBAaHb 1-3.

JlTaGopaTtopHe 3aHATTA 2 — BWKOHAHHA 3aBgaHb 4-6,
3aBaHTaXXeHHS 3BiTYy Ta 3aXMCT pobOoTW.

3aBgaHHA 1. 3HaMoMCTBO Ta ornsaa HanoBHeHHA Anaconda

Anaconda — ue nonynapHun guctpubytns Python 3 Bigkputnm
KOOOM, LIMPOKO BUKOPUCTOBYETLCA B Hayui NpPO AdaHi Ta MalWHHOMY
HaB4YaHHi. BiH BKMo4ae 4ucneHHi nonepegHbO BCTaHOBMEHi 6ibnioTekuy,
Taki sk NumPy, Pandas, Matplotlib, a Takox 3py4Huin rpadpivHnm iHTepdenc
Anaconda Navigator Ta cepenosuwie Spyder IDE.

3MicT 3aBAaHHA

BcTtaHoBiTb Anaconda Ha cBin kKomn'toTep. Ona uboro nepenaitb Ha
caut Anaconda i 3aBaHTaXTe BIiONOBIOHMA IHCTANATOP AN9 Ballol
onepauivHol CUCTEMM.

CTBOpiTb HOBE cepeposulle B Anaconda. CepegoBuiia 403BOMASAOTb
isontoBatn iHcTansauito Python | okpeMo kepyBaTu 3aneXHOCTAMWU LA
pisHMx npoekTiB. LLlo6 cTBOpPUTM HOBE cepepoBuLle, BigkpunTe Anaconda
Navigator i HaTucHiTb «CepepoBuwiar». oTiM HaTUCHITL «CTBOPUTM» Ta
BBeiTb HA3BY 419 HOBOro cepeaoBuLLa.

BcTaHoBiTb nakeTn y HOBOMY cepepoBuuli. [Naketn — ue goaaTtkosi
Gibniotekn abo IHCTPYMEHTU, SIKi MOXHa BCTAHOBUTU ONs1 PO3LUMPEHHS
dyHkuioHanbHoCTI Python. LWo6 yctaHoBUTU nakeTu, BubepiTb CBOE HOBE
cepeposuwe B Anaconda Navigator i HaTUCHITL «BigkpuTn TepmiHany.
MNoTim BBeAiTb «conda install [package name].», WOB yCTaHOBUTU
naker.

3anycTitb Spyder. Spyder — ue nonynsipHe cepeaoBuLle po3pobku
ans aHanisy gaHux Python, sake BxoguTb 0 cknagy Anaconda. LLo6
3anyctutn Spyder, Bnbepitb HoBe cepepoBuie B Anaconda Navigator i
HaTUCHITb «BigkpuTn 3a gonomoroto Spydery.

3a BiACYTHOCTI MOXINUBOCTI BCTAHOBIIEHHS Ha JTIOKanbHUA KOMM'KOTEpP
Oo3HavoMTecsa 3 anapaTHMMuM BuMoramm Anaconda Ta 1i CcKnagoBUMMU
(Anaconda Navigator, Anaconda Prompt).



3aBaaHHa 2. HanawtyBaHHa Google Colab i o6MmiH
pe3ynbTatamm

Google Colab — ue 6es3kowToBHA XMapHa nnatdopma, sika Hagae
cepeposuwe Python ana aHanizy gaHmx. BoHa Bkn4ae nigTpuMKy
nonynsapHux G6ibniotek, Takux gk TensorFlow, PyTorch, scikit-learn.

3MicT 3aBOaHHSA

HanawTtyBaHHsa  obnikoBoro 3anucy Google Colab. LWo6
BuKkopuctosyBatn Colab, Bam notpibeH obnikosun 3annc Google. AKLWo Y
Bac MOro uie HemMae, B MOXETe CTBOPUTM MOro BE3KOLTOBHO Ha CTOPIHUI
peecTtpauil Google.

CTtBOpeHHAa HoBoro 6nokHoTa Colab. WWob ctBopntn HOBUIN BNOKHOT
Colab, nepengite Ha gomaluHio ctopiHky Google Colab i HaTUCHITE «HoBuI
B6nokHoT». [loTiM BM MoOXeTe BBeCTM cCBi kog Python y ORNOKHOT i
3anycTuTv NOro B Xmapi.

CninbHnn goctyn go 6nokHoTta Colab. Wo6 noginutuca 6nokHOTOM
Colab 3 iHWMMK, BM MOXeTe Hagatu M nocunaHHa Ha OnokHoT abo
noginutnca 6GMOKHOTOM i3 neBHMMKM cniBaBTopamn. LWo6 noginuTtuca
NMOCUNAHHAM, HaTUCHITL «[llodinuTnca» y BEpXHbOMY MpPaBOMY  KYyTi
6nokHoTa Ta ckonitonte nocunaHHa. Wo6 noginutuca 3  nNeBHUMMU
cniBaBTOpamMu, HAaTUCHITL «[logatun crniBaBTOpa» Ta BBELITb IX €NeKTPOHHY
agpecy.

CninbHa poboTta Hapg 3anucHukom Colab. Colab nponoHye npocrTi
cnocobn cninbHOI poboTM Hag 3anucHUKaMM 3  HWKMMK, 30Kpema
pegaryBaHHA B peanbHOMY 4aci, KOMEHTapi Ta cnifikyBaHHs B yaTi. LLlo6
chninbHO npautBaTu Hag OfOKHOTOM, HagamTe ChifbHUAW  OO0CTYyn A0
BGrnokHOTa CBOIM crniBaBTOpaMm i 4O3BOSbTE IM pefaryBaTtt 6r10KHOT.

3aranom, Google Colab Hagae 3py4yHe Ta NOTyXXHe cepenoBuLle NS
aHanisy gaHumx Python i € 4yygoBuMM iHCTpyMEHTOM Ansi HaByaHH4A. Lle
O03BOMA€E Ierko AinuTuca Ta cnisnpautoBaTh, a TakoX Hagae MNOTYXHUK
obuuncnioBanbHUM pecypc Ansa aHanisy gaHux

3aBpaHHA 3. Markdown y Colab Ta Jupyter Notebook

OsHanomutncb 3 Markdown i noro npuaHayeHHs B 6nokHotax Colab.
Cdopmynte KOpOTKMM MOCIOHMK i3 BuKopucTaHHsa Markdown ans
dopmaTyBaHHS TEKCTY Ta gogaBaHHA 306paxeHb Ao 6nokHoTa Colab

Markdown — ue moBa po3MiTku Ons popmaTyBaHHA TekcTy. BoHa
O03BOMS€e cTBOpOBaTU Aobpe odhopmMneHi AoKyMeHTH y 6nokHoTax Jupyter.

OcHoBHi enemeHT Markdown

3aronoBKU. # 3aroJjioBoK Iepmworo pisHA, ## 3arososBok
IpyTOoTo PiBHA.

PopmaTyBaHHA TEKCTY. * *Xupumnii TekCT**, *Kypcus*.

Cnuckwm.
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MapkoBaHi: - IIyHKT.

HymepoBaHi: 1. yHkT.
HopaBaHHA 300paxeHb. ! [Alt text] (URL).
[doaaBaHHA nocunaHb. [TexcT nocwuiaHHAa] (URL).

3MicT 3aBOaHHA.

HNopaBaHHa 3aronoBka. UWo6 popatm 3aronosBok y Markdown,
BUKOPUCTOBYNTE CUMBON «#», a MOTIM TEKCT BalIOro 3arosfioBka.
Hanpuknag, «# Lle 3aronioBok» CTBOPUTb 3arofIOBOK BEPXHLOIO PIiBHS Y
BaLloOMy BSTOKHOTI.

[ooaBaHHS XMPHOro Ta KypcuBHOro Tekcty. Wo6 gopatu XnpHun
TekcT y Markdown, BUKOPMUCTOBYWTE CUMMBOJST NOABIMHOI 3ipOYKM nepeq |
nicns TEKCTY, 9KMA NOTPIOHO BMAINUTM XUpHUM. Hanpuknag, «Llen Tekct
HaniBXUPHUM» CTBOPUTb XUPHUKM TekcT. LLob gpoaatm TEKCT KypcuBOM,
BUKOPUCTOBYNTE OLHY 3iPOYKY rnepes i Nicrisi TeKCry.

HopaBaHHs cnmckis. LWo6 gogatn HymepoBaHuin cnncok y Markdown,
BUKOPUCTOBYNTE YMCIO, MiCNA AKOro Kpanka, notiM npobin, a noTiM TekcT
BawWloro enemMmeHTa cnucky. Hanpuknag, «1. lNepwunn enemMeHT» CTBOPUTL
NPOHYMEepOBaHMA MNyHKT cnucky. Lo6 cTBopuTM MapKoBaHW CMMUCOK,
cKopucTanTecs Tupe Ta npobifiom, a NoTiM TEKCTOM efieMeHTa CrUCKY.

[opaBaHHa 300paxeHb. o6 popatn 3o06paxeHHss B Markdown,
BUKopuctosyimnte "I" cumBon, 3a AKMM ige anbTepHaTUBHUM TEKCT Y AyXKax,
a notim URL-agpeca 306paxeHHa B Ayxkax. Hanpuknag, «Alt text»
CTBOPUTb 300paxeHHA 3 anbTepHaTuBHUM TekcTom «Alt text» i URL-
agpecoto.

[opaBaHHs nocunaHb. Wo6 popatv nocunanHHa B Markdown,
BUKOPUCTOBYNTE TEKCT MOCUMaHHA B KBagpaTHUX Ayxkax, a notim URL-
agpecy B ayxkax. Hanpuknag, «HaTuUCHITL TyT» CTBOPUTb MOCUSAHHA 3
TekcToM «HaTtucHiTe TyT» | URL-agpecoto «https://example.comy.

3aranom Markdown € KOPUCHUM iHCTPyYMEHTOM ANns dhopmaTyBaHHS
TekcTy B 6nokHoTax Colab. OcsoiBwin Markdown, B1 3MOXyTb CTBOPIOBaTU
GinbLl npodecinHi Ta BiyanbHO NpuBabAMBI 30LWNTK, SKi Nerwe YyutaTtu Ta
PO3YMITW.

lpuknad npedcmasneHHA pe3ysAemami8 BUKOHAHHA 3a80dHb 3a
donomoezoro Markdown:
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https://example.com/

Python Programming for Data
Analysis: Lab 1

Introduction and Overview of Anaconda

In this lab, you will learn about Anaconda, a popular open-source distribution
of Python that is widely used in data science and machine learning. You will
explore its features and components, and learn how to install and use it on

your own computer.

Tasks:

* Learn what Anaconda is and its purpose in Python data analysis

* Describe the main components of Anaconda, including the Anaconda
Mavigator, Anaconda Prompt, and Spyder IDE

* Install Anaconda on your computer

* Create a new environment in Anaconda

* Install packages in your new environment

* Launch Spyder

Authority

This lab was created by [Your Name], a Python expert and data scientist with

over 10 years of experience in the field.

Configuration of Google Colab and Results Sharing

In this section, you will learn about Google Colab, a free cloud-based
platform that provides a Python environment for data analysis. You will
explore its features and learn how to create, share, and collaborate on Colab
notebooks.

3aBaaHHsA 4. BukopuctaHHsa onepatopiB Print, For, If

Hapante ornag onepatopa [OpykKy Ta TOro, $K MOro MOXHa
BMKOPUCTOBYBaTK NS BigobpaxeHHsa pesynbTtaty B Python. O3HanomTtuch
3 onepatopamu for i if i TUM, AK X MOXHa BUKOPUCTOBYBATU AS11 YMOBHUX |
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iTepaTuBHMX onepauin y Python. HaBeaiTe npuknagn npoctnx onepadin for
i if, Takmx sk iTepauia B AianasoHi ymcen abo nepeBipka NapHOro 4w
HernapHoro 4Yucna

3MicT 3aBAaHHA.

Y uboMmy 3aBaaHHi Tpeba 03HaAaWOMUTUCL 3 AEAKMMU OCHOBHMMMU
KOHUenuisMu nporpamyBaHHA Ha Python, 3okpema onepaTtopom Opyky,
unknamm for Ta onepatopamum if. Lli koHUenuii € ocHoBHUMK ByaiBenbHUMHA
Gnokamn ana 6inblWw NPOCYHYTUX MeToaiB aHanidy aaHux Python, i
OBOJSIO4IHHS HUMW OOMNOMOXE BalUMM YYHSM HaBYUTUCSH nporpamMysBaTu Ha
Python.

BukopuctaHHa onepatopa ApyKy. IHCTpyKUist print BUKOPUCTOBYETLCA
ons BigobpaxeHHs BuBegeHHa B Python. Hanpuknag, HacTynHui Kopn
Bigobpasntb psgok "Hello, world!" Ha ekpaHi:

print ("IpueiT, cBiT!")

BukopuctanHa uwmknis for. Lukn for BuKOpuUCTOBYETbCA ASIS
NOBTOPEHHA MOCNIAOBHOCTI 3HayeHb Yy Python. Hanpuknag, HaBeneHun
HUX4e ko Oyae BMKOHyBaTM iTepauito B gianasoHi yuncen Big 0 go 4 i
BigoOpaXkaTn KOXXHE YMCIO Ha eKpaHi:

for i in range (5):
print (i)

BukopuctaHHa onepatopiB if. IHCTpykuis if BMKOpUCTOBYETLCA A4
BUKOHaAHHA Koy nuwle 3a yMOBM BUKOHAHHSA MNEeBHOI yMoBW. Hanpwuknag,
HaCTYNHUIN Kog nepeBipuTb, UM 3MiHHaA X nepesuwye 10, i BinobpasnTb Ha
eKpaHi NoBIAOMMNEHHS, AKLWO Le Tak:

x = 15
if x > 10:
print ("x ©inpme 10")

Mpuknag: BukopuctaHHa uukny for ana nepebopy cnmcky udmcen 3
ypaxyBaHHAM neBHUX ymoB (onepatop if) € 3agaya nepeBipkn NapHOCTI um
HenapHOCTI KOXHOro yucna:

numbers = [1, 2, 3, 4, 5, o6, 7, 8, 9, 10]
for num in numbers:
if num $ 2 == 0O:
print (num, "is even")
else:
print (num, "is odd")
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BukoHaHHA iHWKX 6a3osux @yHKuUiM Python: nepesipTte BCi 6r0Kn
Koady, WO npeacTaBneHi y crnangax nekuin Ha npakTtuui.

3aranow, OBOMOAiHHS LMK OCHOBHUMMU KOHUenuigaMmn
nporpamMyBaHHS OOMOMOXe HaBYUTUCA 3pydHiwe npautosatn 3 Python i
3aKrage OCHOBY ANSA BAOCKOHANeHMX MeToadiB aHanidy gaHux.

3aBaaHHA 5. PoboTa 3 TMnamMmm aaHux

3HaNoOMCTBO 3 OCHOBHUMM Tnamun gaHux y Python, Bkntovaroum uini
yucna, Yucna 3 nraBakyol TOYKOK, FOriYHi 3HAaYeHHS Ta CUMMBOSIU
(psiakn). OronolwweHHs Ta NPUCBOIOBAHHSA 3HAY€Hb 3MIHHUM KOXHOro Tuny
OAHUX. pUKNagu MNpoCcTUX onepauin 3 KOXHUM TUMOM [JaHUX, Takmx SK
apudmMmeTuKka 3 UinUMmM Yucriamm Ta Yucnamm 3 nnaBakyol TOYKOK Ta
norivyHi onepauil 3 6yneBMMm 3Ha4EHHAMN

3MicT 3aBOaHHA.

Y ubOMy nNpoOBOAUTLCA MNPaKTUYHE O3HAMOMIIEHHS 3 OCHOBHWMMU
TMnamu gaHmx y Python, Bknwo4Yarouum uwini yicna, 4Yucna 3 nraBakoyor
Kpankow, JIOr4YHi  3HA4YeHHA Ta CcuMBONM  (pAgKM), a  TakoX
LLIOZO OroS1OLWEHHS Ta NPUCBOEHHA 3HAYEHb 3MIHHUM KOXXHOIO TUMY OaHUX

Integers. Lini yucna — ue uini yncna, ski MoXxyTb ByTn gogaTHUMN,
Big’eMHMMn abo HynbosBumu. LWo6 oronocutn uinodnceribHy 3MiHHY B
Python, npocto npusHayte 3HayeHHA iMeHi 3MiHHOI. Hanpuknag,
HaCTYMNMHUN KOA OronoLuye uinovdncenbHy 3MiHHY X 3i 3HaYEHHAM 5:

x =5

Floats. Uucna 3 nnaBalw4yolo Kpankow — Le OeCATKOBI 4ucna, SKi
MOXYTb OyTM gogaTtHumMK, Big’eMHUMU abo HynboBuMK. LLL06 oronocutn
amiHHy float y Python, BuKopuCTOBYWTE [OECATKOBY KOMY B 4uCHIi.
Hanpwuknag, HacTynHuin Ko oronowwye 3MiHHY Y 3i 3Ha4yeHHAM 3.14:

y = 3.14

Booleans. JloriyHi 3Ha4yeHHA — uUe OBIVKOBI 3HAYEHHS, SKi MOXYTb
ByTn icTUHHUMK abo xnbHumu. LWob oronocuTtn noridHy 3miHHY B Python,
BUKOPUCTOBYMNTE KMovoBi cnosa True abo False. Hanpuknaa, HacTynHui
KO, OrosioLye JfioridyHy 3MiHHY z 3i 3Ha4YeHHaM True:

z = True

Characters Ta Strings. CumBonn — OgWMHWYHI HEYUCNOBI 3HAYEHHS,
paokm — aBnsTb coboto nocnigoBHocTi cumBoniB. LWo6 oronocutn
pagkosy (String) 3miHHY B Python, BuKopucToByMTEe nankm HaBKOMO
cumBOSiB. Hanpuknag, HacTyrnHuUMA Kog Orosiowye psakoBy 3MiHHY W 3i
3Ha4veHHam “Hello, world!”:
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w = "Hello, world!"

abo
w = f"llpuBiT, cBiT!"

KomGiHytoun BKasaHi TUNM [OaHuMX | 3MiHHI MOXa BUKOHYyBaTu
cknagHiwi onepauii B Python. Hanpuknag, moxHa oronocutu uiny 3miHHY
OS5 KINbKOCTI A0MNYK Yy KOLWWKY, 3MiHHY 3 MiaBalyold pevYoBUHOK AN LiHK
3a 46nyko Ta BMKOPUCTOBYBATU apuPMeTU4Hi onepauil ansa ob4nmcneHHs
3arasnbHol BapToCTi A0NyK, 9K ue:

apples = 10
price = 0.5
total cost = apples * price

print ("The total cost of the apples is:", total cost)

abo

total cost = apples * price
text = f"The total cost of the apples is: {total cost}"

3aranoMm, OBONOAIHHA UUMW eneMeHTapHUMXU TunamMmu JaHux i
3MIHHUMWN [a€ MOXIUBICTb HaBYMTUCA 3pydHiwe npautoBatn 3 Python i
nigrotyBatmca [0 OinNbW NPOCYHYTUX METOAIB aHanisy AdaHux, SKi
BKIOYAIOTb CKIaHiLWi TUNN JaHUX | CTPYKTYPW.

3aBaaHHsA 6. KogyBaHHA cumBoniB i npobnema 3 Kupunuuero

[MOACHITL KOHUEenuito KooyBaHHS CUMBOSIB i 9K BOHO BMNSMBaE Ha
BigoOpaxeHHss Tekcty B Python. Onuwite HannowwvpeHiwi cxemu
KogyBaHHS cumBonis, Bkntoyatoum ASCII ta Unicode. HaBepfite npuknaam
npobnemun 3 KMpUNuUYHUMKM cumBonamm B Python, Bkntovarum nomunku
KogyBaHHS Ta Npobriemn 3 BigobpaXeHHAM.

Y uboMmy 3aBdaHHi HeobXigHO We pas 3aHypuTucb y npobremu
KogyBaHHS cumBoniB y Python, aki MOXyTb BUHUKHYTK Mig 4Yac poboTtun 3
cumBonamu, wo He Hanexatb Ao ASCII, Hanpuknag cCMMBONaMN KUPUNULI.

3MicT 3aBOaHHS.

Y Python cumBonu npeacrtasneHi 3a gonomorow Habopy cumBoniB
Unicode, skMi npu3aHayae YyHikarbHy KOLOBY TOYKY KOXHOMY CUMBOISTY.
HannowwupeHiwmm  kogyBaHHaM  gna  Unicode € UTF-8, ske
BUKOPUCTOBYETbLCH 3a 3aMOBYyBaHHAM y Python 3.

OronowieHHs psgka 3 cumeonamu, BiamiHHMMK Big ASCIL. LWo6
orofiocuTn psigok i3 cummeonamu, BigMmiHHUMKU Big ASCII, Hanpuknag
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cMMBOMaMn Kupunuui, BUKOpuUcTOBYyMTe BignosigHun kog Unicode ans
KOXXHOro cumsony. Hanpuknag, HacTynHUM KOS, OronoLlye paakoBy 3MiHHY 3
KnpunudHum cnosom "lNpuset, mup!”, Wwo osHa4vae "MMpwmsiT, cait!":

hello world = "\u041£\u0440\u0438\u0432\u0456\u0442
\u0441\u0432\u0456\u0442"
print (hello world)

UntaHHa Ta 3anuc gannie i3 cumeonamu, sigMmiHHumMmK Big ASCII. Tia
yac poboTn 3 hpannamu, gki MictTaTb cumonun, BigmiHHI Big ASCII, BaxxnmeBo
BKasaTuM npaBuiibHe KOOyBaHHSA cuMBOSiB. Hanpuknag, wob npoyutatu
dann i3 kogysaHHam UTF-8, BukopuctoBymnte Takum Ko

with open("filename.txt", "r", encoding="utf-8") as f:
contents = f.read()

LLlo6 HanuncaTtu dpann i3 kogysaHHam UTF-8, Bukopuctosymnte Takum
KoAa:

with open("filename.txt", "w", encoding="utf-8") as f:
f.write ("llpuBeT, mMup!")

O6bpobka nomunok i3 cumeonamu, sigMmiHHUMK Big ASCII. IHoai nig
yac pobotn 3 cumBonamu, BigMiHHMMK Big ASCIl, MOXYyTb BMHUKATU
NOMWUIIKU, SKLLO BUKOPUCTOBYETLCS HENpaBuibHe koayBaHHA. [Ins obpobku
LUMX MOMWUMOK MOXHa BUKOPMUCTOBYBATU napamMeTpu 0Bpo6KM MOMUMOK,
HagaHi Python. Hanpuknag, wo® irHopyBaTM NOMWUNKW Mif 4Yac YMTaHHS
danny, BUKOPUCTOBYNTE TaKN KOL;:

with open("filename.txt", "r", encoding="utf-8",
errors="ignore") as f:
contents = f.read()

3aranom, po3yMiHHA KOOYBaHHS CMMBOSIB i TOro, sik npauioBaTtu 3
cumBonamu, sigMmiHHUMM Big ASCII, € BaxxnnBo HaBMYKOKO ONS aHanTUKIB
aaHux Python, ocobnuseo npu po6oTi 3 6araToMOBHUMW JaHUMW.

NMuTaHHA ona camoaHanisy

Y yomy nepesaru BukopucTtaHHsa Anaconda?

Ak npautoaTtn 3 Google Colab gna aHanisy gaHux?

Axi moxnunsocTi Hagae Markdown y 6nokHoTax Jupyter?

AK BU3HAUNTKN Ta BUKOPUCTOBYBATK TUNKU AaHux y Python?
Aki nowmpeHi npobnemu 3 kogyBaHHsAM cumBoniB y Python?
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JlabopaTtopHa po6oTa Ne2.
CTpykTypu gaHmx ta macueu y Python.

MeTa - HaBuUMTUCA NpauloBaTM 3 MacMBamMu JaHUX 3a LOMNOMOror
cTaHgapTHUX dyHKuin Python.

TepiMmHU BUKOHaHHA nabopaTtopHOi po6oTH

JTabopatopHa poboTa BUKOHYETLCA NPOTArOM ABOX 3aHATb:

JTabopaTopHe 3aHATTA 1 — BUKOHaHHA 3aBaHb 1-3.

JlTaGopaTtopHe 3aHATTA 2 — BWKOHAHHA 3aBgaHb 4-5,
3aBaHTaXXEHHS 3BITY Ta 3axXMCT poboTw.

3aBaaHHA 1. CTBOpeHHsA cnUCKiB Ta 00poOka aaHnx

CTBOpPITb CMNUCKM 3i 3HAYEHHAMW, MOB’SI3aHUMW 3 EKOHOMIKOK, Ta
3anoBHITb IX BUNagKOBUMU 3HAYEHHSIMU, LLIO PO3NOAINEHi 3a HopManbHUM
3akoHOM po3snoginy. BukopuctoBynte 6i6nioteky random Ta uuMknm for
ans reHepavuii gaHnx. O6'egHanTe CNUCKK y BUMNALI nap KNoY-3HAYEHHS,
BUKOPUCTOBYIOUN KOPTEXI, Ta BUBELITb KOXXEH CMUCOK SIK TEKCTOBUN PALOK.

3MicT 3aBAaHHA.

[Ons reHepauil BUNagKoBUX 3Ha4yeHb CKoOpuUcTamTecd QYHKLUIE
random.normalvariate (mu, sigma), A€ mu — cepegHe 3Ha4YeHH4d, a
sigma — cTaHOapTHe BigxuneHHd. Hanpuknag, wo® CTBOPUTU CHUCOK
PiBHA iHNALIT, MOXHa BUKOPUCTATU HACTYMHUW KOA;:

from random import normalvariate
inflation = [round(normalvariate(1.0, 0.05), 2) for _
in range (15)]

AHanNoriYyHO CTBOPITL iHLWI CNUCKW, Taki SiK BarioOBUMA BHYTPILIHIN
npoaykt (BBIl) Ta piBeHb 6e3po6iTTA, 3a [JONOMOrol  QYHKLII
normalvariate. [Ona BBIl BcTaHOBITb cepedHe 3HA4YeHHs 100 |
cTaHOapTHe BiOXUIEHHA 12:

gdp = [round(normalvariate (100, 12), 2) for in
range (15) ]

Ana piBHA 6e3pobiTTa cepeaHe 3HAYEHHS Mae [opiBHHOBATU 20, a
CTaHOapTHe BiOXUITEHHA — 5
unemployment = [round(normalvariate (20, 5), 2) for in
range (15) ]
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3reHepoBaHi aaHi ob'egHanTe y dopmaT Tabnuui 3a LOMNOMOroH
dyHKUIT zip. KOoXeH pagok Tabnuui MiCTUTUME 3Ha4YeHHs1 piBHSA iHGNSAUIT,
BBI1 Ta piBHa 6e3pobiTTa. MNpuknag o6'eqgHaHHS gaHUX:

data table = list(zip(inflation, gdp, unemployment))

[Ons  BuMBEOEHHS  OTpMMaHMX JaHux Yy  Burnagi  tabnuui
BUKOPUCTOBYWTE HACTYMHUN KOL:

print ("| Inflation | GDP | Unemployment |")
print ("| == | === | === |")
for row in data table:

print (f"| {row([O]} | {row[l]} | {row[2Z2]} |")

Lle nossonutb Bigobpasntn pesynbTaTu y 3py4yHOMY TabnnyHomy
doopmari, ie KOXXeH CTOBMEeLb BiAMNOBIAAE OKPEMOMY MOKA3HUKY.

3aBaaHHA 2. O6umMcneHHA onMcoBOI CTaTUCTUKU

O6uncnite napameTpu OMUCOBOI CTATUCTUKU (MIHIMYM, MakCUMyM,
CyMa, KinbKiCcTb, cepegHe, MefiaHa, gucnepcist) 4ns KOXHOro CrncKy gaHux.

3MicT 3aBOaHHA.

Ons ob4ncneHHss OCHOBHUX CTaTUCTUYHUX XapaKTEPUCTUK CIMUCKY,
TakKnXx $K MIHIMYM, MakKCUMyM, CyMa, CepefHE 3Ha4yeHHs, MefdiaHa Ta
avcnepcis, BUKOPUCTOBYWUTE HACTYNHUA Nigxigd,.

[Ans MiHiManbHOro, MakCMManbHOro 3HayeHb, CyMU Ta CepenHbOoro
3HAYEeHHS:

min val = min(inflation)

max val = max(inflation)
total = sum(inflation)

mean = total / len(inflation)

[na mepgiaHn crno4vaTky BIACOPTYUTE CNUCOK, a MOTiM BU3HaA4Te
cepedHe 3Ha4YeHHss AOna cepedHboro enemeHta abo [OBOX cepefHix
erleMeHTIB (3aneXHo Bif KifIbKOCTi efIeMEHTIB Y CrUCKY):

sorted list = sorted(inflation)
n = len(sorted list)
median = (sorted list[n // 2] if n % = 0 else

2
(sorted list[n // 2 - 1] + sorted list[n // 2]) / 2)

Onsa obuncneHHs pagucnepcii 3HamaiTb KBagpaT BiaXuneHb BiAd
cepeaHboro 3Ha4YeHHs Ta 064nCniTh IX cepeaHe 3HAYEHHS:
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variance = sum((x - mean) ** 2 for x in inflation) /
(len(inflation) - 1)

Bueaitb o64ncneHi 3HayeHHs y doopmaTti OnMcoBOi CTaTUCTUKM:

print (£f"Min: {min val}, Max: {max val}, Mean:
{mean:.2f}, Median: {median}, Variance:
{variance:.2f}")

AHanoriyHi ail MoXHa BMKOHATWM N4 iHWKX CMMUCKIB, Taknx sk gdp Ta
unemployment. Lle gossonutb oTpumaTtu MiHIMyM, MakCUMyM, CepenHe
3HaA4YeHHSA, MefiaHy Ta ANCNepCito ANs KOXHOro 3 MOKa3HUKIB.

3aBpaHHA 3. PoboTa 3 noriyHMMmn sHa4YeHHAMM

CTBOpPITb CNUCKU NOTYHUX 3HAYEeHb, WO 6a3ytTbCA Ha MOPIBHAHHAX
MDK 3Ha4yeHHsMM cnuckiB i3 3aBgaHHA 1. Hanpuknag, Bu3HauTe, SKi
3Ha4YeHHA NepeBuULLYIOTb cepefHe 3HadeHHs BBI. BigginbTpynte crnmvcku
Ha OCHOBI LUX JNTOMNYHMX 3HAYEHD.

3MiCT 3aBAaHHS.

[ns CTBOPEHHA NOriYHMX CMUCKIB Ha OCHOBI MOPIBHSAHb 3HAYeHb 3i
cnuckis, obuncneHnx y 3asaaHHi 1, BUKOHaMTe HACTyNHi Aii.

CnoyaTKy CTBOPITb NOMYHMUA CANCOK, SKNA BU3HA4YaeE, Y NepeBuLLYE
KoXKHe 3HadeHHs BBI1 cepegHe 3Ha4YeHHS:

gdp above mean = [value > mean for value in gdp]

[le mean — cepeaHe 3Ha4YeHHs 3i CNNCKY gdp, OBYNCNeHe paHille.

[ani BUKOPUCTOBYWTE MOrYHUAN COUCOK ANs inbTpauii 3Ha4YeHb
BBI1. 3actocoByite dyHKUiO zip Ang 06'€eAHaHHS 3HaYeHb 3i CNUCKY gdp
3 BIANOBIAHMMW NOMYHUMM 3HAYEHHAMM 3i CUCKYy gdp above mean.
®inbTpauis BiabyBaeTbcs nuie Ans TUX 3Ha4YEHb, A€ YMOBA € iCTUHHOIO:

filtered gdp = [value for value, condition in zip (gdp,
gdp above mean) if condition]

HapelwTi, BuBeaiTb BiaginsTpoBaHi 3Ha4eHHs1 BBI:
print (filtered gdp)

Llen nigxig mMoXHa aHanoriyHo BUKOpUCTaTU Ans iHWKMX CHUCKIB,
3aMiHIO4YM 3HaYeHHA gdp Ha NOTPIOHWMIA CNMCOK, Hanpuknag, iHdnauiro
abo piBeHb 6e3pobiTTA, Ta BMKOPUCTOBYKYM BIONOBIAHE cepedHe
3Ha4YeHHS.
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3aBaaHHA 4. BukoHaHHA 3aBAaHb ANA CITOBHUKIB

[MepeTBOpiTb cnuckn 3 3aBgaHb 1-3 Ha CNOBHUKKW. [Ona uLboro
BUKOPUCTOBYNTE (PyHKUitO zip Ansa o6’egHaHHS HasB  MOKa3HUKIB
(Hanpuknag, "lHpnauia", "BBI1", "be3pobiTTa") 3i cnuckammn 3Ha4YeHb.
BukoHainTe BCi po3paxyHkM Ta QinbTpauito gnd  uUux CINOBHUKIB,
CYNPOBOLXKYHOUN pe3yNibTaTh KOMEHTapAMU Ta BUCHOBKaMM.

3MicT 3aBOaHHA.

[Ana nepeTBopeHHs cnuckiB 3i 3aBAaaHb 1-3 Ha CrOBHUKM Ta
noganblmnx ob4YncneHb BUKOHANTE HACTYMHI KPOKW.

CTBOpPEHHS CNOBHUKA

Cno4atky ob'egHanTe CnNUCKM y CrOBHUK, e Knodamu OyayTb HasBu
NOKa3HWKIB, a 3HAYEeHHAMW — BigNoOBIOHI CNIUCKN:

data dict = {

'Inflation': inflation,
'GDP': gdp,
'Unemployment': unemployment

ObB4ncneHHa onnMcoBoi CTaTUCTUKU
[nsi KOXXHOro Kro4va y CNOBHUKY OBYMCHiTb CepeaHE 3HaYeHHs Ta
BMBEAiTb NOro:

for key, values in data dict.items():
mean = sum(values) / len(values)
print (f"{key} - Mean: {mean:.2f}")

dinbTpauist 3Ha4yeHb Ha OCHOBI cepeaHbOro

BukoHanTe inbTpauito 3HayeHb ONA KOXHOro Kro4a, 3asviumeLLn
nuule Ti 3HaYeHHs, AKi NepeBULLYIOTb cepeHE 3HaYEeHHS:
filtered dict = {key: [v for v 1n values if v >
(sum(values) / len(values))] for key, values in
data dict.items() }
print (filtered dict)

PesynbTaT Ta KOMeHTapi

[NepLunit eTan CTBOPIOE CNOBHUK data dict, AKU CTPYKTYPYE AaHi y
BUrNAOi "Ha3Ba NOKa3HMKA: CMNCOK 3HAYEHb".

Adpyrun etan po3paxoBye cepefHE 3HAYEeHHS AN KOXHOro Crucky Ta
BigoGpakae Moro Ha ekpaHi.

TpeTinn eTan popmye HOBUW CroBHUK filtered dict, WO MICTUTb
nuwe Ti 3HaYeHHs, AKi NepeBULLYIOTbL CepeHE.

[Mpuknag sueoay
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Inflation - Mean: 1.02

GDP - Mean: 100.12

Unemployment - Mean: 19.98

{'Inflation': [1.05, 1.08, 1.03], 'GDP': [110.5,
102.3], 'Unemployment': [21.4, 20.5]}

Y nigcymky, inbTpoBaHWN CHOBHUK MICTUTUME 3HA4YeHHA, SKi €
BULLMMW 3a cepeaHeE ONs KOXHOro nokasHuKa.

3aBaaHHsa 5. PoboTta 3 TekcTtoBMMU (harnamu

36epexiTb CNOBHMKM Yy TeKcToBMMW bann i3 poswmpeHHam CSV.
BukoHanTe nepeTBOpPEHHA CrOBHUKA 3i CAMCKaMW [daHUX Ha CrMcoK
CIMOBHMKIB. Hanuwitb KOMeHTapi, SAKi MNOSCHIKTbL dopMaT CTBOPEHOro
danny, Ta NOSACHITb, SIK NOro MOXHa BIOKPUTU Y TEKCTOBOMY peaakTopi abo
nporpami onsa po6oTn 3 eneKTPOHHUMN TabnuusaMM.

3MiCT 3aBAaHHS.

Ana cteopeHHsa CSV-chavny Ta 3anucy AaHuX Yy HbOro BUKOHaWTe
HaCTYIHi KPOKMW.

CTBOpeHHA panny data.csv

BukopuctoBynte BOyOoBaHy yHKUiO open () AN CTBOPEHHSA
doanny Ta 3anucy 3arosioBkiB CTOBMUIB pa3oM i3 4aHUMU:

with open('data.csv', 'w') as file:
file.write('Inflation, GDP,Unemployment\n")
for i, g, u in zip(inflation, gdp, unemployment) :
file.write (£f"{1i}, {g}, {ur\n")

[MOACHEHHSA
open('data.csv', 'w'): BigkpuBae dhavn gna sanucy (pexum
'w' oO03Havae ‘"write"). Akwo dann yxe icHye, noro BMICT 0Oyge

nepesanmcaHo.

file.write(): [oaae psgku y coann.

Mepwunin pssigoKk — 3arofioBKM  CToBMUiB: Inflation,  GDP,
Unemployment.

Mopganbli psagkn MicTaTe AaHdi, ob'egHaHi dyHKuielo zip And
CUHXPOHHOrO iTepauinHoro nepedbopy 3HayeHb 3i cnnckiB inflation, gdp
Ta unemployment.

[Mepesipka daunny

[licna BUKOHAHHA KoAy:

Biakpuinte chann data.csv y Oyab-9KOMYy TEKCTOBOMY peaakTopi
abo nporpami, Takin sk Excel.

Y Excel paHi aBTomMaTu4HO BigobpassaTbcs y dopmati Tabnuui 3i
ctoBnuamMun: Inflation, GDP, Unemployment.

Mpuknap pesynbTaty y danni data.csv:
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Inflation, GDP,Unemployment
1.01,102.3,20.1
1.02,98.7,19.5
1.05,110.2,21.0

dann rotoBun Ans noganbLLOro aHanisy Ta obpobku.

NMuTaHHA ona camoaHanisy

1. Ak BukopuctoByBaTn yHKuUil Python gna reHepauii BunagkosBux
3Ha4YeHb?

LLlo Take onncoBa CTaTUCTUKA, i SK 1T o04nMcnuTn?

Ak BUKOpUCTOBYBATU NOrivHi cnnckn ans inetpauil gaHnx?

Aki nepeBarn Hagae poboTa 3i cnoBHukamu B Python?

Ak 30epiraTi AaHi y TEKCTOBI (hannu Ta BiAKpMBaTKM 1X Y €NEKTPOHHUX
Tabnuysax?

Sl

JlabopaTopHa po6oTa Ne3.
PyHKUii, moayri Ta ocHoBu OOI.

MeTa - HaBUMTUCA NpaLoBaTh 3 efleMeHTaMy aHaniTMYHOro Koay, Lo
NMOBTOPHETLCHA, Ta BUBYMTUN OCHOBU poboTh 3 Mogynem NumpPy.

TepMiHM BUKOHAHHA nabopaTopHoi poboTu

JTabopatopHa poboTa BUKOHYETLCA NPOTArOM TPbOX 3aHATb:

. JlaGopaTopHe 3aHATTA 1 — BMKOHAHHSA 3aBOaHb 1-2.

. JlabopatopHe 3aHATTA 2 — BUWKOHAHHA 3aBdaHb 34,
3aBaHTaXXEHHS 3BITY Ta 3axXMCT poboTw.

3aBaaHHs 1. dyHkuii Python

Hanuwite doyHKuito Ha Python, ska npunmae cnnucok BXigHUX OaHUX i
obuucnioe cepegHe, MepfiaHy, OMCMNeEpCito, CTaHAApTHE BIOXUIEHHS Ta
KBapTWni, BUKOPUCTOBYHOUMN nuwe 6a3osi moayni Python. ®yHKUis NOBUHHA
noBepTaTM 3HAYEHHS BIAMNOBIAHOrO MOKa3HWKa OMUCOBOI CTAaTUCTUKM Ta
OPYKyBaTu pesynbTaTu.

3MmicT 3aBaAaHHA.
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NMoka3HUKM ONMCOBOI CTaTUCTUKU [O3BOSISAOTL aHasnisyBatn Habip
OaHNX, XapakTepuayluum WMOoro OCHOBHI BnacTtueocTi. [Ona peanisauil
OCHOBHMX NMOKa3HWKIB CTaTUCTUKN CTBOPIOKOTBLCA BigNOBIOHI PYHKLI.

CepepHe 3HayeHHA (Mean) — ue cepeaHe apMpMeTUYHE 3HAYEHHS
cnucky AaHux. [Ona noro obuncrneHHa HeobxigHO 3HaWTU Ccymy BCiX
eNneMeHTIB CNUCKy Ta MoainmMTh 1i Ha KiNbKICTb enemMmeHTIiB. PyHKUis
BUIMsiAa€e HAaCTYNMHUM YMHOM:

def mean (val) :
return sum(val) / len(val)

MepiaHa (Median) — ue cepeaHe 3Ha4YeHHA Bi4COPTOBAHOIO CAUCKY
aaHux. Ons 11 oBYMCrneHHs CNUCOK COPTYETbCHA, a MOTIM 3HaxXo4AUTbCS
cepefiHE 3HAYeHHs ONA OAHOro efieMeHTa (HAKWO KiNbKICTb eneMeHTIB
HenapHa) abo [BOX CepefHiX eneMeHTIB (SKWO KifbKICTb €eneMeHTIB
napHa):

def median (val) :

n = len(val)
sorted val = sorted(val)
midpoint = n // 2
ifn % 2:
return sorted val[midpoint]
else:
return (sorted val[midpoint - 1] +

sorted val[midpoint]) / 2

Aucnepcia (Variance) — ue NOKasHWK, KM OBYUCNIOE CepeaHin
KBagpaT BiAXUNEeHb KOXHOr0 3Ha4YeHHs Bi4 CepeaHbOoro  3Ha4yeHHs.
dopmyna BpaxoBYye cepeHe 3HaYEeHHs, NiCNga 4YOoro Ans KOXXHOro enemMeHTa
obumcneTbcsa KBaapaT pi3HULUI Big cepeaHboro:

def variance (val):
m = mean (val)
return sum((x - m) ** 2 for x in val) / (len(val) -

1)

CranpaptHe BiaxuneHHa (Standard Deviation) — wue KOpiHb
KBagpaTtHuUM 3 aucnepcii. BoHO nokasye, HacKifbKM 3HAYEHHS Yy CHUCKY
BiAXUNATLCA Big cepeaHbOro 3Ha4eHHS:

def std dev(val):
return variance (val) ** 0.5
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Keaptuni (Quartiles) — ue 3HayeHHs, WO OiNATb BigCOPTOBaAHUN
CMNUCOK [OaHMX Ha 4YOTUPWU PIiBHI YacTuHW. [Ona BU3HAYEHHS 3HAYEHHS
KBapTWUNs cnig 3HanTu BigNoBIgHUW IHOEKC Y BIACOPTOBAHOMY CMUCKY:

def quartiles(val, n):
sorted val = sorted(val)
d index = int(n * len(sorted val) / 4)
return sorted val[g index]

Mpuknap 3actocyBaHHA YHKUIM OnNa Habopy [daHux, SKuin
npeacraBnse piBeHb iHNALIT:

inflation = [1.03, 1.02, 1.05, 1.01, 1.07]

print ("CepenHe 3HaueHHsa:", mean (inflation))

print ("MeniaHa:", median (inflation))

print ("Iucnepcisa:", variance (inflation))

print ("CranmapTHe BilnxmieHHA:", std dev(inflation))
print ("KeapTuane Ql:", quartiles(inflation, 1))

NMosicHeHHA pe3ynbTaTy:

CepegHe 3Ha4YeHHA TMOKaXe CepedHio BEeNUYUHY cepen  YCix
3Ha4eHb.

MepiaHa BM3HauMTL LEHTparbHe 3HAYEeHHS Yy BICOPTOBAHOMY
CMUCKY.

Oucnepcia Bkaxe Ha CTyniHb pPoO3KMQY 3HayeHb BiOHOCHO
cepeaHboro.

CraHpapTtHe BigxuneHHa O6yade KOpUCHUMM AOns  iHTepnpeTtauil
ancnepcii y TMX cammx OANHULSX, L0 1 NOYaTKOBI AaHi.

KBaptunb Q1 noginutb AaHi Takmm YmMHOM, Lo 25% 3HaYeHb ByayTb
MeHLMMN abo AOPIBHIOBATUMYTb LibOMY 3HAYEHHIO.

PesynbTatm  3actocyBaHHSA  (PyHKUiW  [O3BONAKOTL  rubwe
npoaHanisyBaTtu JaHi Ta BU3HAYUTU IX XapaKTepHi 0OCOONMBOCTI.

3aBaaHHA 2. Moayni Python

CTBOpITb BflaCHUN MoAynb, SKUA MICTUTb (PYHKUIT Ana o64ncrneHHs
NOKa3HMKIB OMUWCOBOI CTaTUCTUKW. IMnopTyute uerh Moayfib Yy OCHOBHY
nporpamy Ta BWKOPUCTOBYNTE MO0 PYHKUIOHANbHICTL Ona  aHanisy
MiHIMYM TPbOX 3MIHHUX.
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3MicT 3aBAOaHHA.

[ns cTBOpeHHA BrnacHoro moaynsa mystats.py, WO MICTUTb QOYHKUIT
Ana  oOYMCNEeHHS MOKa3HWUKIB OMMCOBOI CTATUCTUMKW, a TaKOoX WOoro
BUKOPUCTaAHHA B OCHOBHIl Nporpami, BAKOHaNUTe HACTYMHI KPOKM.

Kpok 1. CTBOpeHHs moayna mystats.py

CTBOpITb HOBUI hann mystats.py i gogante Ao HbOro yHKLUIT ans
obuncrneHHs1 cepeAHbLOro 3Ha4YeHHA, Aaucnepcii Ta CcTaHAapTHOro
BiAXWNEeHHS:

# mystats.py

def mean(val) :
return sum(val) / len(val)

def variance (val) :

m = mean (val)

return sum((x - m) ** 2 for x in val) / (len(val) -
1)

def std dev(val):
return variance (val) ** 0.5

Llen moaynb MiCTUTL TPy dOYHKUIT:
mean(val) — obuncnioe cepeaHe 3Ha4YEHHS.

variance(val) — o6uucnioe aucnepcito Ha OCHOBI CcepefHbOro
3HaYeHHS.

std_dev(val) — obuncnioe ctaHgapTHE BIOXWNEHHS $SK KOPiHb 3
ancnepcil.

Kpok 2. IMnopTyBaHHA MOy B OCHOBHY nporpamy
CTBOpPiITb OCHOBHUK (pann nporpamu, Oe BW IMOOPTYETE MOAYNb
mystats Ta BMKOpUCTOBYETE MOro PyHKLUII ANg aHaniy gaHux.

# main.py
import mystats

# Jani nmsa aHaniszy: Tpu 3MiHHI

inflation = [1.01, 1.02, 1.05, 1.04, 1.03]
gdp = [100, 102, 98, 101, 99]
unemployment = [20.1, 19.5, 20.0, 21.0, 19.8]

# BuxopmcTaHHS OYHKI1V MOOYJIS IJIS KOXHOI 3MI1HHOIL
print ("lloxkazumuky nnuga Inflation:")
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print ("CepenHe 3HaueHHa:", mystats.mean(inflation))
print ("Iucnepcisa:", mystats.variance(inflation))
print ("CranmapTHe BlOxXujeHHI:",

mystats.std dev(inflation))

print ("\nllokazxuuky njg GDP:")

print ("CepenHe 3HaueHHa:", mystats.mean (gdp))

print ("Iucnepcisa:", mystats.variance (gdp))

print ("CranmapTHe BlaxuieHHA:", mystats.std dev (gdp))

print ("\nllokasuuky g Unemployment:")

print ("CepenHe 3HaueHHa:", mystats.mean (unemployment))
print ("Iucnepcisa:", mystats.variance (unemployment))
print ("CranmapTHe BloxujeHHa:",
mystats.std dev (unemployment))

Kpok 3. 3anyck nporpamu
3anycTiTb hann main.py. lNpuknag pesynstaty ons gaHux:

[Toxkasumky nia Inflation:
CepenHe 3HaueHHg: 1.03
Iucnepcig: 0.0003
CranmaptTHe BinxuyeHHa: 0.02

[lokasHukm njaa GDP:

CepenHe 3HaueHHsa: 100.0
Nucnepcisg: 2.5

CraHmapTHe BinxwujeHHs: 1.58

[TokasuukMm njasga Unemployment:
CepenHe 3HaueHHsa: 20.08
Iucnepcisg: 0.36

CranmaptTHe BinxuiyeHHa: 0.60

[ToACHeHHSA

Moaynb mystats.py MICTUTb QYHKUiT AN pO3paxyHKy OCHOBHMX
NOKa3HMKIB ONUCOBOT CTaTUCTUKM.

IMnopt M™Moayna y nporpamy 340IMCHIOETBCA 4Yepe3 import
mystats.

HaHi ananisytotbcss gns  Tpbox 3MmiHHMX: Inflation, GDP Ta
Unemployment.

PesynbTatn po3paxyHkiB HaO4YHO BigobpaxatTb cepefHE 3HAYEeHHS,
ANCNEPCIto Ta CTaHAApTHE BiAXUNEHHA A5 KOXHOro Habopy AaHuX.
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Llen nigxig 0o3Bonde nerko NnoBTOPHO BUKOPUCTOBYBATU MOAYSb AN
iHWKX HabopiB AaHUX abo nporpam.

3aBaaHHA 3. O6'eKTHO-OpiEeHTOBaHe nporpamMmyBaHHSA

CTtBOpiTb KNac DescriptiveStatistics, 49KMiA  peanisye
dyHKUiOHanNbHICTL Moaynda. Knac noBuHeH maTu MeToau Ans ob4mcrieHHs
cepefHbOro, MefiaHu, Moau, gucnepcii, CTaHOapTHOro  BiOXWIEHHS,
KBapTUniB Ta KoediuieHTa Bapiauil. Bkntodite meToa . £it ANs po3paxyHKy
BCIX MOKa3HWKIB OMWCOBOI CTaTUCTUKM Ta MeTo4 .summary OIS
BigobpakeHHs1 pe3ynbTarTiB.

3MicT 3aBOaHHA.

Peanisauia knacy DescriptiveStatistics Ta po3WwMpeHUux
cyHKUin 3 BUKOpcTaHHAM NumPy

Kpok 1: CTBOpeHHs knacy DescriptiveStatistics

Knac peanisdye doyHKUil ansa ob4ncneHHs cepegHbOro 3Ha4YeHHs,

MeaiaHu, moau, Aucnepcii, CTaHAAPTHOroO BiAXWUINEHHSA, KBapTUAIiB Ta
KoedpinicHTa Bapiauii.

import math # 1Oig WBMOKOTO PO3PaAXYHKY JoTapubMmy

class DescriptiveStatistics:
def init (self, data):
self.data = data

def mean(self) :
return sum(self.data) / len(self.data)

def median (self) :
sorted data = sorted(self.data)
n = len(sorted data)
ifn % 2:
return sorted dataln // 2]
else:
return (sorted dataln // 2 - 1] +
sorted dataln // 21) / 2

def mode (data) :
frequency = {}
for value in data:
if value in frequency:
frequency[value] += 1
else:
frequency[value] =1
max freq = max(frequency.values())

27



modes = [key for key, val in frequency.items () if
val == max freq]
return modes

def variance (self):
m = self.mean /()
return sum((x - m) ** 2 for x in self.data) /
(len(self.data) - 1)

def std dev(self):
return self.variance () ** 0.5

def quartiles(self, q):
sorted data = sorted(self.data)
index = int (g * len(sorted data) / 4)
return sorted data[index]

def coefficient of variation(self):
return self.std dev() / self.mean()

def fit(self):
self.stats = {

"Mean": self.mean(),

"Median": self.median(),

"Mode": self.mode(),

"Variance": self.variance(),
"Standard Deviation": self.std dev(),

"Q1": self.quartiles (1),

"Q3": self.quartiles(3),

"Coefficient of Variation":
self.coefficient of variation()

}

def summary(self):
if not hasattr(self, "stats"):
self.fit ()
return self.stats

Kpok 2. CTBOpeHHs nigknacy ExtendedStatistics
[Migknac peanidye gogatkoBui MeTod Ana OBYMCNEHHSs1 cepeaHbOI
reoMeTpUYHOI:

class ExtendedStatistics (DescriptiveStatistics):
def geometric mean (self):
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return math.exp (sum(math.log(x) for x in
self.data) / len(self.data))

Kpok 3. Peanisauisa 3 BukopuctaHHam NumPy
Hopante HoBui Knac, sikmn BukopuctoBye NumPy ans obuucneHs,
LLIO 3HAYHO NiABULLYE NPOAYKTUBHICTb:

import numpy as np

class NumPyStatistics (DescriptiveStatistics):
def mean(self):
return np.mean(self.data)

def variance (self):
return np.var (self.data, ddof=1)

def std dev(self):
return np.std(self.data, ddof=1)

def median(self):
return np.median(self.data)

def quartiles(self, q):
return np.percentile(self.data, g * 25)

def mode (self) :
counts = np.bincount (self.data)
return np.flatnonzero(counts == counts.max())

Kpok 4. BukopucTtaHHs Kracis y nporpaMHOMY Ko
# OcHOBHa mOporpama
data = [1, 2, 3, 4, 4, 5, 5, 5]

# BuxopmcTanHHsa 0az30BOTO KJACY
stats = DescriptiveStatistics (data)
print ("Descriptive Statistics:", stats.summary())

# BUKOPMCTAHHS PO3MUPEHOTO KJAacy
ext stats = ExtendedStatistics (data)
print ("Geometric Mean:", ext stats.geometric mean())

# BuxopmcTaHHSA kJjlacy 3 NumPy

numpy stats = NumPyStatistics(np.array(data))
print ("NumPy Descriptive Statistics:",

numpy stats.summary())
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# B0epexeHHS pPes3yJibTaTiB y dQani
np.savetxt ("data.csv", np.array(data), delimiter=",")

[MoAcHeHHs Koay

Knac DescriptiveStatistics MICTUTb MeTOoAM ONA OCHOBHUX
NOKa3HMKIB CTaTUCTUKN.

Mipknac ExtendedStatistics [gogae yHKUIOHANbHICTL 4N
obuncneHHs cepeaHbOl reOMETPUYHOI.

Knac NumPyStatistics peanisdye BCi  obuncneHHs 3
BUKOpUCTaHHAM 6ibniotekn NumPy.

Pe3synbTatm BMBOOATLCA Yy  CTPYKTypoBaHoOMy doopmaTi 3a
AO0NoOMOroro meToay .summary.

HaHi 36epiratotbea y CSV-hanni 3a 4ONOMOror np . savetxt.

Pe3ynbTat peanisaudii nporpamu:

Descriptive Statistics: {'Mean': 3.625, 'Median': 4,

'Mode': [5], 'Variance': 1.696, 'Standard Deviation':
1.303, '"Q1': 2, 'Q3': 5, 'Coefficient of Variation':
0.3595}

Geometric Mean: 3.277

NumPy Descriptive Statistics: {'Mean': 3.625, 'Median':
4.0, 'Mode': [5], 'Variance': 1.696, 'Standard
Deviation': 1.303, 'Ql': 2.25, 'Q3': 4.75, 'Coefficient
of Variation': 0.3595}

MuTtaHHA ona camoaHanisy

1. Ak cTBOpPUTK Ta BMKOpUCTOBYBaTU (PyHKUiT Python gna obuyncneHHs
OMUCOBOI CTaTUCTUKN?

2. Ak cTBoproBat Moayni Ta imnoptyBatun ix y Python-nporpamu?

3. Lo Take 06'eKTHO-OpieHTOBaHe nporpamyBaHHS Ta SKi MOrO OCHOBHI
KoHuenu,ii?

4. Ak 6ibnioteka NumPy nonerwye aHanis gaHux?

5. Ak 3bepiratm paHi y ¢opmat NumPy Ta 3aBaHTaxyBatm iX Yy

TekcToBun hann?
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JlabopaTtopHa po6oTa Ne4.
CTpyKkTypu gaHux Ta macusu 3 Pandas.

MeTta - HaBuMTMCA npauloBaTM 3 MacuBamu OaHUX 3a OOMOMOrOH
dyHKUin Ta meToaiB Pandas (DataFrame).

TeMiHM BUKOHaHHA nabopaTopHOi poboTK

JTabopatopHa poboTa BUKOHYETLCA NPOTArOM ABOX 3aHATb:

JTabopaTopHe 3aHATTA 1 — BUKOHaHHA 3aBaHb 1-3.

JlTaGopaTtopHe 3aHATTA 2 — BWKOHAHHA 3aBgaHb 4-5,
3aBaHTaXXEHHS 3BITY Ta 3axXMCT poboTw.

3aBgaHHA 1. OCHOBM CTBOPEHHS1 Ta 3aBaHTaXeHHA AaHuX Yy
DataFrame Ta Series

BukoHanTe 3aBaaHHA, WO npeacTtaBfieHi y Nfekuil, Wwoao CTBOPEHHS
DataFrame Ta Series 3 pisHux oxepen gaHux.

3MicT 3aBOaHHA.

[Ons po6oTu 3 GibnioTekoo Pandas BMKOHYIOTLCA OCHOBHI onepauiil 3i
CTBOPEHHSA, 0OpObKM Ta 3aBaHTaXeHHs OaHuX Y BUrNAAi CTPYKTyp Series
Ta DataFrame.

Cnovatky [Ond CTBOpeHHA Series 3i CroBHMKa IMMOPTYETLCHA
6ibnioteka Pandas. [laHi y crnoBHUKY npeacTtaBneHi y dpopmarti nap "knwou-
3Ha4eHHa", Oe KNYi CTalTb iHOEKCaMU, a 3HAYEHHS — AaHuMK cepii. Y
npuknagi BUKOPUCTOBYETLCS CMNOBHUK data = {'John': 25, 'Jane':
30, 'Bob': 35}. [licna cTtBopeHHs ob6'ekta pd.Series, cepiqa
BUBOAUTLCS Ha eKpaH:

import pandas as pd

data = {'John': 25, 'Jane': 30, 'Bob': 35}

s = pd.Series(data, name='Names and Ages')
print (s)
PesynbTar:
John 25
Jane 30
Bob 35
Name: Names and Ages, dtype: inté64
Y ubOMy npuknagi Knwodi  crnoBHWKa John, Jane | Bob

NnepeTBOPIOKTLCA Ha IHAEKCHU, a 3HAYeHHSA 25, 30 i 35 cTaloTb efleMeHTamMu
cepii.

31



HacTtynHuMm KpokOM AeMOHCTpyeTbCcA CcTBOpeHHA DataFrame 3i
cnucky cnuckis. KoXeH BKNageHUn CAUCOK Yy 3arafibHOMY CrUCKY CTae
OKpeEMUM psigkoMm y Tabnuui, a ona CTOBMUIB NepeaarnTbCa BigMNoOBigHI
Ha3su. BukopucrosyeTbeca cnnucok data list = [[1, 2, 3], [4, 5,
61, [7, 8, 911,aHasBumcroBnuiB— ['coll', 'col2', 'col3'].
CteopeHun DataFrame BUBOAUTLCSA HA EKPaH:

data list = [[1, 2, 3], [4, 5, 6], [7, 8, 9]]
df = pd.DataFrame (data list, columns=['coll', 'col2',
'col3'])

print (df)
Pe3ynbTar:
coll col2 col3
0 1 2 3
1 4 5 6
2 7 8 9
KoxeHn cnimcok [1, 2, 31, (4, 5, 611 [7, 8, 9] Bianosigae

pagky Tabnuui, a nepedaHi HasBM coll, col2 Ta col3 cTawTb
3arosioBKaMu CTOBIMLLIB.

Hani nokasyetbCcsa 3aBaHTaxeHHs AaHux 3 CSV-cpauny. [Ana uboro
BMKOPUCTOBYETbLCA MeTOA pd.read csv() ANA  YuTaHHA  danny
data.csv. Metog .head () BMBOAUTb Nepuli N'aTb psAkiB Tabnuui ons
LUBUAKOT NepeBIpKN CTPYKTYPU AaHUX:

df = pd.read csv('data.csv')
print (df .head())

Pe3ynbTat 3anexuTb Big BMICTYy panny data.csv, ane BUBeLEHHSA
MiCTUTb nepLwi 5 psakie Tabnuui 3 ycima AOCTYNHUMM CTOBMLUSMM.

OcTaHHin npuknag gemoHcTpye ctBopeHHss DataFrame 3i crnoBHuka
CANCKIB. Y CMNOBHMKY KOXEH KIO4 CTa€ 3arofIOBKOM CTOBMUS, a CMUCOK
3Ha4yeHb BignoBigae pagkam Lboro ctoBnusd. Y npuknagi BAKOPUCTOBYETLCS
CMOBHUK data dict, Ae € Tpu Kodi: Name, Age i City. CTBOpeHuUN
DataFrame BMBOAUTLCA Ha eKkpaH:

data dict = {

'Name': ['John', 'Jane', 'Bob'],
'Age': [25, 30, 35],
'City': ['New York', 'Paris', 'London']

}
df = pd.DataFrame (data dict)
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print (df)
PesynbTar:
Name Age City
0 John 25 New York
1 Jane 30 Paris
2 Bob 35 London

Y uboMy npuknagi knwdi Name, Age i City CTalTb 3arosioBkammu
CTOBNUIB Yy Tabnuui, a 3Ha4yeHHa cnuckiB [ *‘John’, ‘Jane’, ‘Bob’],
[25, 30, 351 1@ [‘New York’, ‘Paris’, ‘London’ ]
pPO3noAiNATbLCA No psakax Tabnuui.

3aranom ui 3aBoaHHA NOKasylTb, SIK THYYKO npautoBaTu 3 aHUMU Y
Pandas, ctBoptoBatn o6'ektn Series i DataFrame 3 pisHux ¢popmaris, a
TaKOX 3aBaHTaXyBaTW [aHi 3 30BHILLHIX Jkepen, Takux ak CSV-cannw.

3aBaaHHA 2. ba3oBi onepauii 3 MacMuBamMm gaHunx

[1na BWKOHaHHS 3aBAaHb 3 nonepegHix nabopaTtopHux pobiT 3
BUKOpUCTaHHAM Oibniotekn Pandas cnig 3actocyBatm MeToan [AOns
00pobku, cinbTpauil Ta aHanidy gaHux. Ona poboTn B pamkax LbOro
3aBOaHHA HeoOXiOHO 3HaNTKM abo 3aBaHTaXXWUTWU BMAcCHUW MacuMB OaHUX
(dataset).

[Ons pogaBaHHA HOBOro CToBMUA Yy BXe icHyrounn DataFrame
BUKOPUCTOBYETLCS oOnepaLisi, A& 3Ha4YeHHS CToBMNUS OBYUCMIOITLCS Ha
OCHOBI AaHnx iHWKX ctoBnuiB. MpunycTtnmo, Wwo B Tabnuui € ctoBnui GDP
(BanoBuin BHYTPILWHIW MPOAYKT) Ta Population (HacerneHHd). Hosuu
cToBrneub GDP per capita 6yae mictutn 3HadeHHs BBI1 nHa aywy
HaCeNeHHs:

df ['GDP per capita']l] = df['GDP'] / df['Population']

Lle nomae HoBuM CTOBMEUb, A€ KOXHE 3HAYeHHS pPO3paxoBYETbCHA
LLUNAXOM JiNeHHA 3HaYeHb Y CTOBMNLi GDP Ha BiAMNOBIAHI 3HAYEHHS Yy CTOBMLI
Population.

[Ona dinbTpauil gaHWX BUKOPUCTOBYETLCA YMOBHa nepesipka. Y
LbOMY NpuKnagi obmparTbCsa nuwe Ti pagku, Y GKUX 3HaYeHHS iHnauii y
cToBMnui Inflation nepeBuLLYE CepefHE 3HaA4YeHHA B LbOMY CTOBIIL.
MeToa .mean () 0BYMCIIOE CepeaHE 3HaYeHHS Ana CTOBMUA:

filtered df = df[df['Inflation'] >
df ['Inflation'] .mean () ]

®inbTpoBaHuin DataFrame filtered df MICTUTb nuwe Ti PAOKK,
LLIO BiANOBIAAOTb 3a4aHin YMOBI.
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[Ons BnBOpy KOHKpPETHUX pPsakiB 3a iHOeKCaMu BUMKOPUCTOBYETHLCS
meToq loc. MNpunyctnmo, Wwo noTpibHO oTpumMaTn psiakM 3a iHOEKCaMu Big
2000 g0 2005 pPOKM BKMAKOYHO (SAKWO Yy MacuBi OaHUX iHOEKCU psaKiB
BigobpaxaloTb poKkM cnoctepexeHb). Metog loc 3abesnedvye goctyn Ao
pPSAKIB HA OCHOBI MITOK IHOEKCIB:

subset = df.1loc[2000:2005]
print (subset)

BueegeHun subset 6yge Mictutu BCi psgku 3 iHgekcamn y 3agaHomy
aianasoHi.

MeTog iloc 3abe3nedye OOCTYyn OO psOKiB Ha OCHOBIi HOMepiB
iHaekciB novmHatoun 3 0.

3aBaaHHA 3. 3aBaHTaXeHHs AaHUX Ta poboTa 3 nponylweHUMun
OaHUMKN

Ana pobotn 3 nponyweHUnMn OaHUMW BUKOHYETBCHA 3aBaHTaXKEHHS
patacety Titanic i3 BbygoBaHux HabopiB gaHux 6Gibniotekn Seaborn.
Cnoyvatky iMnoptyeTbca Oibnioteka Seaborn, nicns 4oro  AaHi
3aBaHTaxyloTbcd y DataFrame i BuBOOuUTBCA MOro CTpyKTypa 3a
O0NoOMOro Metoay .info ():

import seaborn as sns

df = sns.load dataset('titanic')

print (df.info())

[Mlicna 3aBaHTaXeHHA JaHuX MOXHa MepeBIipUTU  HasABHICTb
NponyLeHnx 3HadYeHb Yy KOXHOMY cToBnui. [na uboro BUKOPUCTOBYETLCS
MEeTO[, .isna () Y NOEAHAHHI 3 . sum () :

print (df.isna () .sum())

Y BuUNagKy HasiBHOCTI MPOMyWeHUX 3Ha4yeHb Y KOSOHUI age, BOHWU
3aMiHIOIOTbCA MefiaHHMM 3Ha4YeHHsIM KONOHKW. CnodaTky O64YMCnIoETLCS
MediaHa ans CToBnus age MeToaoM .median (), NiCns 4Yoro BigbyBaeTbCs
3arnoBHEHHS NPOMYyCKiB 3a AONOMOro . fillna():

median age = df['age'].median ()
df['age'].fillna(median age, inplace=True)
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Lle mosBonse 3amiHUTKM BCi NpPOMyLUEHi 3Ha4YeHHS Yy CTOBNUi age Ha

mMeaiaHy.
ansa 0bpobkn  gaHuXx, 3aBaHTaXeHnx 3 Excel-channy,
BMKOPUCTOBYETLCA MeToa pd.read excel (). [licna 3aBaHTa)KeHHS

OJaHnX nponyu.l,eHi 3Ha4YeHHA Y Tabnuui 3anoBHIOTLCA HYJ1AMU.

df excel = pd.read excel('data.xlsx')
df excel.fillna (0, inplace=True)

Ana 3anucy paHnx 3 DataFrame y dpann 3acTocoBylOTb BiAMNOBIAHI
MeToan df .to excel ()Ta df.to csv ().

Takum 4YMHOM, BMKOHYIOTbCA ©a3oBi onepauii 3 06pobkn AaHMX, Taki
SIK JoJaBaHHSA CcToBMUiB, (binbTpauis, poboTa 3 KOHKPETHUMMU pAaKamMu,
nepesipka Ta 3anoBHEHHSA MPONYyLUEeHUX 3HaveHb. Lli onepadii € oCHOBOW
0115 aHanisy gaHux 3a gornomoroto bibniotekn Pandas.

3aBaaHHA 4. CTBOpEeHHA NiAMHOXMWH Ta 3pi3iB

[lna cTBOpeHHa nNigMHOXKMH AaHnx y Pandas BUKOPUCTOBYKOTLCA Pi3Hi
TEXHIKM, TaKi 9K YMOBHa QoifibTpauis, iHOeKkcauis 3a OONoMOoror MeToaiB
loc Ta iloc, a Takox bynesa iHaekcauis.

CTBOpPEHHA NIAMHOXWH 3a YMOBaMMW BUKOHYETLCH 3a [OMOMOIOH0
mMeToay loc, AKMN OO03BONSA€E ifibTpyBaTH AaHi HA OCHOBI NOriYHMUX YMOB. Y
LbOMY Mpuknagi BnMbuparoTbCsa BCi nacaxupu, ski ctapwi 3a 18 pokiB i
nogopoxyesanu Apyrum  knacom. [na  oB'egHaHHA  KifbKOX  YMOB
BUKOPUCTOBYETbLCS onepartop & (noriyHe "i"):

subset = df.loc[(df['age'] > 18) & (df['pclass'] == 2)]
print (subset)

Llen ko nepesips€, YM 3HAYEHHS Yy CTOBNUi age Binbwe 18 Ta um
3Ha4YeHHSA y CTOBMUi pclass AOpiBHIOE 2. MeToa 1oc noBepTae BCi pALKM,
LLIO BignoBigatoTb 060M yMoBaM OgHOYACHO.

Bubip gaHux 3a iHAeKcamMn BUKOHYETBLCS 3a AOMNOMOro MeToay
iloc, SIKMA [O3BONAE AOCTYyNn A0 PSAKiB Ta CTOBMUIB 3@ YMCIOBUMMU
iHOekcamn. Y uboMy npukrnagi BubmnpatoTbCsa nepui N'aTe psSaKiB Ta nepi
TpW CTOBMUi 3 TAabNML:

iloc subset = df.iloc[0:5, 0:3]
print (iloc_ subset)

iloc[0:5, 0:3] BKasye fdianasoH iHOEKCIB: nepui N'aTb paAgkis
(inoekcn Big 0 go 4) Ta nepwi Tpu crtoeBnui (iHOoekcn Big 0 go 2).
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PesynbTatoMm € nigMHOXMHa Tabnuui 3 BignosBigHUMKM psigkamMu  Ta
CTOBMUAMMN.

ByneBi iHAeKkcu 3acTtocoByTbCA Ana  BuMOOpy psagkiB,  sKi
Bi4MOBIgalOTb NEBHIM YMOBI. Y LbOMY NpUKNagi BUOMpPaTbCA nacaxupu,
AKi 3annatunu 3a KBUTOK Oinbwe Hik 50 oguHuub. bynesa ymoBa
df ['fare'] > 50 noBepTae JOrNYHMN MacuB, AKUWA BUKOPUCTOBYETLCS

ana dinbTpauil gaHux:

bool subset = df[df['fare'] > 50]
print (bool subset)

Tabnuua bool subset MICTUTUME BCi PAAKU, ANS AKUX 3HAYEHHA Y
cToBnui fare Oinble 3a 50.

3aranom Ui MeToau [OO03BONAKTb THYYKO npautoBaTv 3 JaHUMU Y
Pandas: ctBoptoBat NiAMHOXWHM Ha OCHOBI YMOB, 34iMCHIOBaATU OOCTYM
00 OaHuX 3a YUCHOoBUMMK iHOEKCaMKu Ta (pinbTpyBaTy OaHi 3a GynesMmu
YyMOBaMM.

3aBaaHHA 5. MatemaTu4Hi po3paxyHKM Ta CTBOPEHHA HOBUX
CTOBILUIB

[lna BWKOHaAHHA OCHOBHWMX ornepauin aHanisy gaHux y Pandas
PO3rNSHEMO Kifibka KNHYOBMX 3aBAaHb, MNOB'A3aHUX 3  OBYUCNEHHSM
CTaTUCTUYHUX MOKA3HMKIB, CTBOPEHHSM HOBMX CTOBMUIB i FpyrnyBaHHAM
OAHUX.

Po3paxyHOK cepeAHbOro 3Ha4eHHs BiKy NacaXupiB 34iMCHIOETHCA
3a Jornomorol meTtoay .mean () Ans croBnus age. Metoa obGuucnioe
cepegHe apudmMeTnYHe 3Ha4YEeHHSA BCIX YNCITOBUX €NIEMEHTIB Y CTOBML:

mean age = df['age'].mean ()
print (mean age)

3MiHHa mean age MICTUTb CepedHE 3HaYeHHA BiKy Macaxupis y
Tabnuui.

Po3paxyHOK KifIbKOCTi 4OFOBIiKiB Ta XIHOK BWKOHYETbCHA 3a
gonomoroto metoay .value counts (). Llen meToq nigpaxoBye KinbKiCTb
YHIKanbHUX 3Ha4YeHb Y CTOBMLi sex:

gender counts = df['sex'].value counts()
print (gender counts)

Pesynbtatom € Tabnuusa, ge BigobpakeHO KifbKiCTb 4YOSOBIKIB Ta
XIHOK Y BigNOBIOHMX KaTeropisix.
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CTBOpEHHAA HOBOro CTOBMUA, WO MO3Ha4Yae AUTUHY abo
AOOpOoCnoro peani3yerbCsa 3a 4ONOMOrow metoay .apply (). [JO 3Ha4yeHb
CTOBMUA age 3aCTOCOBYETbCA NAMOAa-(PyHKUis, sika nepeBipae yMOBY:
AKLWO BiK MeHLUe 18, TO 3HayYeHHs M Oyae ' IuTtwmua ', iHaKWwe 'Jopocmmit':

df ['age category'] = df['age'].apply(lambda x: 'Iuruua'
if x < 18 else 'Hopocnumn')

Llen kon podae HOBWIW CTOBMeUb age category A0 Tabnuui, ae
KOXXHOMY Macaxupy npucBoeHO kaTeropito "OutuHa" abo "Hdopocnun"
3anexHo Big NOoro BiKy.

Po3paxyHOK cepeAHbOro BiKy 4YOJIOBiKiB Ta XIHOK OKpemMo
30INCHIOETLCA LWSAXOM oinibTpauil 4aHMX 3a 3HAYEHHAMWU Yy CTOBMLUi sex.
[ns KOXXHOI rpynn (YONOBIKIB Ta XIHOK) ODYMCIIIOETLCA CepeHE 3HAYEHHS
BiKY:

male mean age = df[df['sex'] == 'male']['age'].mean/ ()
female mean age = df[df['sex'] ==
'female'] ['age'] .mean ()

print (male mean age, female mean age)

3MiHHI male mean age Ta female mean age MICTATb CepeHil
BiK YOJOBIKIB i >KIHOK BiAMNoBigHO.

Po3paxyHOK KiNnbKOCTIi MacaXupiB AnNA  KOXHOro Krnacy
BMKOHYETbCA 3a [onoMorol metody .value counts (). Llen meton
NigpaxoBy€e KiSIbKICTb YHIKanNbHUX 3Ha4yeHb Yy CTOBMUI pclass, WO
Bignosigae knacam o6cnyroByBaHHs nNacaxupis:

pclass counts = df['pclass'].value counts()
print (pclass counts)

Pesynbtatom € Tabnuua 3 KinbKiCTIO nacaXxupis ANa KOXHOro kKnacy
(1, 2, 3).

TakMM 4YMHOM, BUKOHYIOTbLCHA OCHOBHI onepauil Ang aHanisy gaHux:
obYMCNEeHHsa cepefHiX 3HayeHb, NigpaxyHoOK KiflbKOCTEN, CTBOPEHHSA HOBUX
KaTeropin Ta rpynyBaHHA faHux. Lli metoam [o03BONAKTb €EKTUBHO
aHaniayBaTtu Ta CTpyKTypyBaTtu gaHi y Pandas ana noganbwoi o6pobku Ta
Bidyanisadui.

NMutaHHA ana camoaHanisy

1. Ak ctBoproBaTn DataFrame Ta Series y Pandas?
2. Ak BukoHyBaTu 6a30Bi onepadii 3 MmacuBamn gaHux y Pandas?
3. Ak 06pobnaTn nponyLieHi gaHi y Pandas?
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4. Ak BMKOpUCTOBYBaTM MeToaAM loc Ta iloc Aansa pobotn 3

DataFrame?
5. Ak cTBOptOBATU HOBI CTOBMLi HA OCHOBI ICHYHOUYMX OAHUX?

JlTabopaTopHa po6oTa Ne5.
Po3wupeHi ¢yHKuil Pandas ana po6oTu 3i CTpykTypoto
MacuBiB Ta rpynyBaHHSA AaHUX

MeTta - HaBuuTMCA npautBaTM 3 QyHKUiamMn Pandas nig 4ac
nepBUHHOI 0BPOBKM, rpynyBaHHS LaHUX Ta TpaHcopmauil CTPYKTypu
MacwuBIB.

TepmiH BUKOHaHHA nabopaTtopHoi pob6oTu

JTabopatopHa poboTa BUKOHYETLCA NPOTArOM TPbOX 3aHATb.

NabopatopHe 3aHATTA 1 — BMKOHAHHA 3aBAaHb 1-3.

JNlabopaTtopHe 3aHATTA 2 — BUKOHAHHA 3aBOaHb 4-5,
3aBaHTaXXEHHS 3BITY Ta 3axXmUCT poboTw.

3aBaaHHA 1. OcHoBM ounweHHsA aaHux y Pandas

OuunEeHHs AaHuX € BaXKNMBUM etanom poboTu 3 gaHuMn. BukoHarnTte
3aBAaHHs 3 OUYMLLIEHHS Ta nonepeaHboi 06podkM aaHmX.

3MicT 3aBAaHHA.

[ns BMKOHAHHSA 3aBOaHb 3 OYMLIEHHS Ta NIArOTOBKM AaHUX
BUKOpUCTOBYETbCA fartaceT Titanic i3 6ibniotekn Seaborn. CrnovaTky
NOTPIOHO 3aBaHTaXUTK gataceT, a NOoTiM BUKOHATM OCHOBHI KPOKM 06pOo6KK
OAHUX: BMAaneHHss abo 3anoBHEHHS MNPOMYLUEHUX 3HayYeHb, O06pPOOKY
ay6nikaTis Ta 3MiHYy TUNIB AaHWUX.

IMnopTt patacety Titanic 34iMCHIOETBCA 3a OOMOMOrod MeToay
load dataset () 3 6ibniotekn Seaborn. CnoyaTtky BUKOHYETHLCS iMMOPT
HeobxigHux BibnioTek:

import pandas as pd
import seaborn as sns

# BaBaHTaxeHHda pJaTaceTy Titanic

df = sns.load dataset('titanic')
print (df.head())

Llen kog 3aBaHTaxye gatacet Titanic y DataFrame df Ta BuBogutb
nepwi 5 psaakie Tabnuvui Ans nepesipku CTPYKTYPU OaHUX.
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BupaneHHA nponyweHUX 3HayeHb [OYMHAETLCA 3 MNEepeBipKU
HasIBHOCTI TakuMx 3Ha4yeHb Yy cToBnusx Tabnuui. Metoa .isna () .sum()
NigpaxoByeE KiNbKICTb NPONYLLEHUX 3HaYeHb OS5 KOXXHOro CTOBIMUA, @ MeToA
.dropna () Buganse psagku, e 3HayeHHs y NeBHOMY CTOBIMLi € NaN:

print (df.isna () .sum())
df .dropna (subset=["'age'], inplace=True)

Llen koo BMBOAWUTbL KiNbKICTb NpOMyLlEeHUX 3HadYeHb Ta Buaande BCi
PAOKN, Y SIKUX Y CTOBMLUI age € NPOMYCKN.

3anoBHEHHSA NponyLeHUX 3Ha4YeHb Y CTOBMLUi age BMKOHYETLCS 3a
JOMOMOrolw MefiaHHoro 3HaveHHd. Metonq .fillna () 3arnoBHIOE
NPOMYCKMN po3paxoBaHUM 3HAYEHHSIM:

df['age'].fillna(df['age'] .median (), inplace=True)

Llen psagok obuucnioe megiaHy Onsi CTOBMUSA age Ta 3aMiHIOE BCi
NPOonyLLEeHi 3Ha4YeHHs Ha Le 3Ha4YeHHS.

MNMepeBipka HasABHOCTI Ay6OnikatiB  34iMCHIOETBCA  METOA0M
.duplicated (). Ona nigpaxyHky oy6nikatiB BAKOPUCTOBYETLCS . sum (),
awmetoq .drop duplicates () Buaanae gybnikatu 3 Tabnuui:

duplicates = df.duplicated() .sum()
print ("Iybmikatm:", duplicates)
df.drop duplicates (inplace=True)

Llen koa BMBOAUTDL KinbKiCTb psakKiB-ayonikaTiB y Tabnuvui Ta Bugange
IX.

3MiHa TMNIB AaHMUX BMKOPUCTOBYETLCA AN NPUBEAEHHS 3HaYeHb y
cToBnui fare o TMNy float Ta OKPYrNeHHA yucen OO0 Uinnx 3HadeHb.
MeTopq .astype () NepeTBOpPOE TUM, @ . round () OKPYIIIOE 3HAYEHHS:

df['fare'] = df['fare'].astype(float)
df['fare'] = df['fare'].round (0)

Llem kop 3abesneyvye NepeTBOPEHHSA 3HAYEeHb y CTOBMUi fare Yy
YNCNOBUIA hopMaT i3 OKPYrNEHHAM 40 HAaNBNUXKYOoro Lisioro yucna.
B pe3ynbTaTi BUKOHaHHS KOA4Y 3 OYMLLEHHA AaHUX:
e BipgobpaxatoTbcs nepwi 5 pagkis gatacety Titanic.
e BunBOOMTLCA KINBbKICTb NPONYLLEHUX 3HAYEHb Y CTOBMLUSAX.
e BupansaiwTbcs abo 3anoBHIOWTLCA MNPOMNyLWEHi 3HAYeHHs Y
CTOBMUi age.
e BinbyBaeTbca nepesipka Ha Aybnikatn Ta iX BUOANEHHS.
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CtoBneub fare NpUBOANTLCS OO0 YMCIIOBOrO Tuny Ta
OKPYIMNIETLCA A0 UifINX 3HAYEHD.
e BuBoautbCca OHOBNEHa CTpykTypa Tabnuuyi 3a [O0NOMOrow
info ().
Llen koa 3abeanevye NOBHMI LMKIT OYULLEHHSA Ta NiArOTOBKN AaHUX Y
Pandas onsg noganbLioro aHarniay.

3aBpaHHA 2. ba3oBi onepauil 3 rpynyBaHHA Ta dinbTpauil AaHuX

HaBu4iTbCs BUKOHYBaTU rpynyBaHHA AaHUX, NigpaxXyHOK CTaTUCTUYHUX
NMOKasHWKIB Ta (pinbTpauito JaHUX 3a ymMoBaMW, Hanpukriag ons adaniay
€KOHOMIYHMNX MOKAa3HUKIB PI3HNX PerioHiB YM couiarnibHUX rpyn.

3MmicT 3aBAaHHA.

FpynyBaHHA AaHUX 3a OAQHIE 3MIHHOK [03BOSIIE 00YMCNUTU
CTaTUCTUYHI MOKa3HUMKM ONA rpyrn, COPMOBAHUX Ha OCHOBI 3HAYeHb
OLHOro CToBMUA. Y LbOMY BUNALKy OOUYMCNIOETLCSA CepeaHin BiK nacaxupis
OS5 KOXKHOro Knacy kBuTKiB. MeToa groupby ('pclass') rpynye gadi 3a
3HAYEeHHAMU CTOBMUA pclass, a METo4 .mean () OBYMCNIOE cepeaHe
3Ha4YeHHa 4N KOXHOI rpynu y CTOBMUi age:

grouped = df.groupby('pclass') ['age'] .mean ()
print (grouped)

FpynyBaHHA 3a KifibKOMa 3MiHHMMUW [O3BONSE PO3LiIMTU OaHi Ha
rpynu, BPaxoOBYHOUM 3HAYEHHS KifNlbKOX CTOBMUIB OOHOYAcCHO. Y LbOMY
npuknagi Aadi rpynylTbCsa 3a KacoM KBUTKIB (pclass) Ta CTaTTio
nacaxupis (sex). OnNa KOXHOI rpynu oBYMCNIOETBCA MefiaHHe 3Ha4YeHHS
BiKy Ta Tapudy 3a 4ONOMOro Metoay .median ():

grouped = df.groupby(['pclass', 'sex'])[['age',
'"fare']] .median ()
print (grouped)

ArperyBaHHA AaHUX BUKOHYETbLCA 3a OOMOMOro mMetody .agg (),
KA  [0O03BOSMSE OOHOYACHO 3acTOCOBYBATW Pi3HI (PYHKUIT OO KiflbKOX
CTOBNUIB. Y UbOMY MpuKNagi ona croBnusa age OBYUCNIOETLCS cepeaHe
3Ha4YeHHs, a aAnsa cToBnus fare 0BOYMCNIOETLCA MaKCMMarbHE 3HAYEeHHS.
Lle posBonsie oTpymatu Kinbka CTaTUCTUYHUX MOKA3HUKIB AN1S1 KOXHOI
rpynu, cpopmoBaHoi 3a KflaCoM KBUTKIB:

aggregated = df.groupby('pclass').agg({'age': 'mean',

'fare': 'max'})
print (aggregated)
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Pe3ynbTaTv BUKOHaHHA 3aBAaHb:

CepefHin BiK nmacaxupiB ANA KOXHOro Kracy KBWUTKIB MOKasye,
HaCKINbKM Pi3HUTLCS BiK MacaXXupiB Yy 3anexHoCTi Big knacy (pclass).

MepniaHHe 3Ha4yeHHA BiKy Ta Tapudy AnNA KOXHOI KOMOiHauii
Kfacy KBUTKaA Ta cTaTi [O3BOSiISE npoaHarnisyBatv BIAMIHHOCTI MiX
rpynamu YosioBiKiB i XIHOK Y KOXXHOMY Knaci.

Arperauifs gaHux Hagae ob6'egHaHi CTATUCTUYHI NOKa3HWKKM Ans
KOXXHOrO Knacy, 30Kpema cepefHin BiK | MakcumarbHi BUTpaTM Ha
nepeBe3eHHs.

Lli meTtoom HagaloTb THYYKUMW iHCTPYMEHTapin AOns rpynyBaHHA Ta
aHanisy fQaHux Yy Ppi3HMX KaTeropiax i € OCHOBOK Ans rmuboKoro
AocnimkeHHs gaHux y Pandas.

3aBaaHHsA 3. O6pobka Ta 3nuTTA MacuBiB AaHux 3 Pandas

BukopuctoBynte ¢yHkuil Pandas ans obpobku Ta 3nmTtTd MacuBiB
naHux. Hanpwuknag, 3nuTTa iHopmauil nNpo nacaxupiB i (PIHAHCOBI
NMOKa3HUKM.

3MicT 3aBAaHHA.

BukopuctaHHa yHKuin Pandas ana o6pobku Ta 3nuTTA
MacuBIB AaHUX JO3BOSNSE BUKOHYBATU €(PEKTUBHUI aHari3, OYULWEHHSA Ta
KOMOiHyBaHHS iHopmauil 3 PpisHMX Dkepen. Y UbOMy 3aBOaHHI
NPOAEMOHCTPOBAHO  3aBaHTaXeHHs  gaTtacety  Titanic, 06pobky
NponyLeHnx 3HavyeHb, ob'eAHaHHs MacuBiB [aHWX i3 BUKOPUCTaAHHSM
MEeTOAiB merge Ta join, a TakoX 3b6epexeHHa pesynbTartiB y dpann Excel.

O6'egHaHHA MacuBIB OAaHUX BMKOHAETLCA 3a JOMOMOIrOH METOIB
merge Ta join. OB'egHaHHA BMKOHYETLCS HA OCHOBI CNifbHOI 3MiHHOI (id
ans obegHaHHS).

BukopuctaHHa merge: [IBa DataFrame df1l i df2, aki MicTaTb
ctoBrneub id, oOB6'edHylOTbCA 3a [OMNOMOrow MeTody merge. Tun
ob'egHaHHA 3apaeTbesa sk "inner", TO6TO 30epiraloTbCs nuUWe CHinbHI
PAOKK:

dfl = pd.read csv('datal.csv')
df2 = pd.read csv('dataZ2.csv')

combined = pd.merge(dfl, df2, on='id', how='inner')
print (combined)

BukopuctaHHa join: MeTtog join BUKOPUCTOBYETbCA  OSIS
ob6'egHaHHa DataFrame 3a iHOoekcamm abo 3a CTOBMNUAMU, SKLWO BKalaTu
napameTp on. [Ana uboro HeodbxigHo, Wwob y DataFrame oguH 3i cTtoBnuis
6yB iHOekcoM, abo Bpy4HY 3agaTu ChiflbHUI KIOY:

dfl.set index('id', inplace=True)

41



df2.set index('id', inplace=True)

combined join = dfl.join(df2, how='inner')
print (combined join)

Y ubOoMy npuknagi CninbHAM KIlOYEM € CToBMeub id, HAKUK
nonepeaHbL0 BCTAHOBIOETLCA SK iHOAEKC Ana obox DataFrame. Metop
join 06'€egHye OaHi Ha OCHOBI iHOEKCIB.

36epexeHHA AaHux y cpamn Excel BMKOHYETbCS 3a [0OMOMOroRo
metoay to excel (). OHoenenun DataFrame 36epiraetbeca y dawin
data.x1lsx 06e3iHOEKCIB pSOKIB:

combined.to excel ('data.xlsx', index=False)

Lle gos3Bonsie ekcnopTtyBaTu pesynbTtaT 06pobku Ta ob'egHaHHS
aaHnx y popmat Excel anga noganbluoro aHanisy.
MincymoKk BUKOHaHHSA 3aBAaHHA:
e 3aBaHTa)xeHo partacer Titanic, | BMKOHAHO 6a3oBe
O3HaMOMIEHHSA 3 AaHUMMW.
e [lponyuieHi 3Ha4YeHHs y CTOBMUi age 3anoBHEHO MeAiaHow And
3abe3ne4yeHHs NOBHOTU AaHUX.
e BukoHaHO o00'egHaHHA OBOX MacuBIB JaHMX 3a [O0OMNOMOroKo
MeTOAiB merge Ta join. MeTog merge o6'egHye AaHi 3a
CMifIbHOK 3MiHHOKW id, a MeTod join O6'€AHYE Ha OCHOBI
IHOEKCIB.
e PesynbtaT o00pobku 36epexeHo Yy danmn Excel pgnga
noganbLLOro aHanisy.
Lli metoan € edekTmBHMMM aAnNst poboTu 3 Benukumm Habopamm
AaHux, ob'egHaHHs iHGoOpMaLil 3 pi3HMX oXepen i NigroToBKM JaHWX OO
aHaniTM4Hol oBpobKn.

3aBpaHHa 4. [lpoBefeHHA po3paxyHKIiB 3 AaHuMM, WO
npeacTaBrieHi YacOBMMM paaamMum

AHanizynTte 4yacoBi psian, BUKOPUCTOBYKOYM METOAWN rpynyBaHHSA Ta
peceMnniHry, Hanpuknag gna adanisy 3MiH eKOHOMIYHMX MOKa3HWKIB 3a
MicauaMmn abo KBapTanamu.

3MicT 3aBAaHHA.

AHania vacoBux pagiB y Pandas [ossonse BMKOHyBaTu
rpynyBaHHdA, peceMnniHr, OBYUCNEeHHA 3MilleHb Ta npupocTiB AN
OOCHIIKEHHA 3MiH MOKa3HWUKIB Yy Yaci. Taki MeToan KOPWUCHI Ons aHanisy
€KOHOMIYHNX TeHOEHLUIM 3a Micauamu, kBaptanamu abo iHWMMKM YaCoBUMM
iHTepBanamu. na npuknagy Mmn 3aBaHTaxumo gai akuin Apple (AAPL)
Ta Tesla (TSLA) 3a gonomoroto 6ibniotekn yfinance.
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3aBaHTaXXeHHA1 AaHUX BUKOHYETbCA 4Yepe3 6ibnioTeky yfinance,

fKa [O03BONAE OTpUMaTK ICTOPUYHI faHi POHOOBOro puHKY. Y npuknagi
3aBaHTaxylTbcda AaHi ans akuin AAPL | TSLA:

import pandas as pd
import yfinance as yf

# BaBaHTaxeHHS JaHmux akuim AAPL Ta TSLA

aapl = yf.download ('AAPL', start='2023-01-01",
end='2024-01-01")

tsla = yf.download('TSLA', start='2023-01-01",
end='2024-01-01")

# IomamaHHg npedikciB g CTOBNLUIB 000X Tabiullb
aapl = aapl.add prefix ('AAPL ')
tsla = tsla.add prefix('TSLA ')

df = aapl.join(tsla, how='inner')
df .dropna (inplace=True)
print (df .head())

Llen kon 3aBaHTaxye UiHM 3akpuTTa akuin Apple Tta Tesla 3a
BKa3aHum nepioa ta ob6'egHye ix y cninbHu DataFrame.

pynyBaHHA 3a MicALUSAMM BUKOHYETLCA 3a LOMOMOroKd MeToay
.groupby () Yy noegHaHHi 3 pd.Grouper (). CtoBrneub Date
BUKOPUCTOBYETLCA SK KNKOY N4 rpynyBaHHs. MNMapameTp freg="'M' BKasye
Ha rpynyBaHHS 3a MicAUAMU, a .mean () 0BYUCNIOE cepeiHi 3HaYeHHs AN
KOXXHOro Micaus:

monthly = df.groupby (pd.Grouper (key='Date',
freg='M")) .mean ()
print ("Cepenmui 3HaueHHs 3a Micsaub:\n", monthly)

Llen kog obumcnioe cepenHi 3Ha4veHHSA uiH 3akputTta Apple Ta Tesla
AN KOXHOro MicsiLs.

PecemnniHr gaHmx [03BOSiI€ 3MiHHOBATM 4YacCTOTy 4acOBUX OdaHUX.
[ns obuncneHHsa cepenHix 3Ha4yeHb 3a KBapTan BUKOPUCTOBYETbCA METOA
.resample () i3 napamMeTpom freg="Q":

resampled = df.resample('Q', on='Date') .mean ()
print ("CepenmHi 3HaueHHsS 3a kBapTai:\n", resampled)
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Llen kog obuucnioe cepefHi 3Ha4YEeHHS1 UiH 3aKpUTTS ONs KOXXHOro
KBapTany.

Po3paxyHOK 3MilWleHHs1 [O3BOSISE OUIHUTU 3aTPUMKY BMSIMBY
3MiHHUX Yy YacoBux psagax. Metoq . shift () 3Millye 3Ha4YE€HHA Ha BKasaHy
KINbKICTb nepiodiB Hasad. Y npuknagi CTBOPKOKTbCA HOBI CTOBMUi 3
AaHMMK, 3MilLLleHMMM Ha OAMH Ta ABa nepioan Hasaa.:

df ['AAPL shifted 1'] = df['AAPL Close'].shift ()

df ['TSLA shifted 2'] = df['TSLA Close'].shift (2)

print ("3mimeni snauvenna:\n", df[['Date', 'AAPL Close',
'"AAPL shifted 1', 'TSLA shifted 2']].head())

CroBrneub AAPL shifted 1 MICTUTb 3Ha4yeHHA AAPL Close,
3MilLleHi Ha oAuH nepiog Haslag, a TSLA shifted 2 — 3Ha4YeHHs
TSLA Close, 3MilLeHi Ha ABa nepioan Hasag.

Po3paxyHOK npupoCcTy [03BONsA€e 00YMCINTM BIACOTKOBY 3MiHY
3HaYyeHb AOnA  aHanidy TemniB 3pocTaHHA. Metoa .pct change ()
aBTOMaTM4YHO OBYMCIIHOE NPUPICT:

df ['AAPL growth'] df ['AAPL Close'].pct change()

df ['TSLA growth'] = df['TSLA Close'].pct change()
print ("Temnu s3pocTaHHg uiH axkuin:\n", df[['Date',
'"AAPL growth', 'TSLA growth']].head())

Crosnui AAPL growth Ta TSLA growth MICTATb BiACOTKOBY 3MiHY
3HadeHb Ang akuiv Apple Ta Tesla BignosigHo.
Mincymok BUKOHaHHSA 3aBAaHHA:
e 3aBaHTaXeHO AaHi poHOoBoro puHky ans akuim AAPL i TSLA
3a gonomoroto bibniotekn yfinance.

e BukoHaHO rpynyBaHHs 3a MicausMun gnsa ob4ncneHHsa cepenHix
3Ha4yeHb LiiH 3aKpUTTS.
e 3acTtocoBaHO peceMniHr ans ob4nmcneHHsa cepegHix 3HaYeHb
3a KBapTarn.
e [logaHo 3MilleHHA 3HayeHb Yy YacoBuX psagax ans OUiHKK
3aTPVIMKW BNMBY.
e O6uncreHO NPUPICT 3HaAYeHb Yy YacoBMX psdax Ana aHanisy
TeMniB 3pOCTaHHA.
Lli meToam 3abesnevyloTb AeTanbHUA aHania 3MiH eKOHOMIYHUX
NMoKasHMKIB 3a 4YacoBUMW iHTepBanamuM Ta [[O3BONSAKTb  MUOOKO
AocnigKyBaTy TeHAeHUiT y YacoBUX psiaax.
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3aBpaHHA 5. Ornag dyHkuin Pandas

OsHanomTech i3 po3wnMpeHMMn MoXxnmeocTamum Pandas ana aHanisy
AaHnX, Hanpuknag 3 onMCcOBOK CTAaTUCTUKOK AN PIHAHCOBUX MOKa3HUKIB
4YuM couianbHMX 3MIHHUX.

3MicT 3aBOaHHA.

Ha cauti pandas.pydata.org MoOxHa  3HauTu  geTtaribHy
OOKYMEHTaL,i0, HaB4aribHi pecypcu Ta Npuknagm BUKOpPUCTaHHSA GibrioTekn
Pandas. Uen cant € odiuinHnm mxkepenom iHdopmauil Ans BUBYEHHS
MoxnmBocTen Pandas, ki BkntoyatoTb 00pobKy, aHania tTa MaHinynauii 3
OaHUMW.

OcCHOBHI po34inu, AOCTYMHI HAa CawnTi:

HokymeHTauia (Documentation). [oknagHuin onuc  yHKUIN,
MeToAiB Ta MoXnueocTen Pandas. TyT HaBoaAaATbCA Npuknagn Kogy, onuc
napamMeTpiB Ta cnocobiB 3aCTOCyBaHHA OCHOBHUX iIHCTPYMEHTIB BibnioTeku.
[okyMmeHTauia oxonntoe poboTy 3:

DataFrame Ta Series

[pynyBaHHAM Ta arperauieto JaHnX

O6pobkoto NponyLLEHNX 3HAYEHb

PecemnniHrom 4yacosux psais

O6'egHaHHAM JaHUX 3a JOMOMOroK merge | join

Po6oToto 3 pisHumn dopmatamm dannis (CSV, Excel, SQL, JSON
TOLLO).

User Guide (KepiBHMuTBO KopuctyBa4a). [ToKpoKkoBi iHCTPyKLUiT Ta
MOSICHEHHA  ONS  HOBaA4YkiB Ta  OOCBiAYeHUX  KopuctyBadiB. Tyt
po3rnagarTbCs KOHKPETHI cueHapil BukopuctaHHa Pandas i3 npuknagamn,
30Kpema:

YntaHHsa Ta 3anuc gaHux.

O64ncneHHs CTaTUCTUYHNX MOKA3HUKIB.

Bisyanizauia pesynbtatiB y noegHaHHi 3 iHWuMKM BibnioTekamu
(Matplotlib, Seaborn).

Tutorials (Migpy4yHnkn). HaeyanbHi MaTepiann [ns OCBOEHHS
OCHOBHMX MoXxJnimBocten Pandas. lNigpy4YHuKM MICTSATb NpakTUYHI 3aBOaHHSA
Ta NnpyKNagu ans BUKOHaHHS:

MoyaTok poboTun 3 Pandas.

OcHoBM MaHinynAuil gaHUMN.

AHaniTMyHMn aHani3 Ta Bidyanisauis gaHuX.

AHani3 yacoBux pagiB i piHaHCOBMX NOKa3HUKIB.

APl Reference (MocunaHHa Ha API). [NoBHuin cnncok meToaiB Ta
dyHKUin, gocTtynHux y Gibnioteui Pandas. TyT MOXHa 3HanTU geTtanbHy
iHbopMauito NpPo YHKUiT 3 MOACHEHHAM YCIX MOXNUBUX NapameTpiB Ta
NOBEPHYTUX 3HAYEHD.

Community (CninbHoTa). Pecypcu pgna B3aemopii 3 Pandas-
CNiNbHOTOHO:

O6roBopeHHs Ha hopymax Ta B couianbHUX Mepexax.
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https://pandas.pydata.org/

MigTpumMka kopuctyBadiB Yepes Stack Overflow.

MoxxnumBicTb gonyynTtuca oo po3pobkn Pandas.

Release Notes (OHoBRneHHs1). Onuc HOBMX QYHKUIN, 3MiH Ta
BUNpaBIieHb Y KOXHiN Bepcii Pandas.

MiaTpumka cymixHux iHCTpyMeHTIB. |HTerpauisa Pandas 3 iHwWumun
GibnioTekamu Ta iHCTpyMeHTaMu ana obpobku Ta aHanisy gaHux, Taknmu
ak NumPy, Matplotlib, SQLAIchemy Ta Scikit-Learn.

Ha canTi TakoX MOXHa 3HanTU NpUKNagu Koay AN PO3B'A3aHHS
TUMNOBMX 3aBdaHb Yy poboTi 3 AaHuMK, WO [ornomarae KopucTyBayam
LUBMOKO OCBOITU oyHKUioHan 6ibniotekn Pandas Ta 3actocoByBaTtn MOro y
BNaCHNX NPOEeKTax.

NMuTaHHA ana camoaHanisy

Ak Bnganatn ta obpobnaTtu nponyleHi gani y Pandas?

Ak 3pincHioBaTty rpynyBaHHsa aaHux y Pandas?

Ak npautoBaTty 3 YacoBumu pagamu y Pandas?

Aki ocHOBHI MeToaM 06’egHaHHA AaHuX y Pandas?

Ak 3actocoByBatM aHarnia MOKa3HWUKIB OMWCOBOI CTaTUCTUKUA 3
Pandas?

abrwN -~

JlTabopaTtopHa po6oTa Ne6.
AHanitTnyHa Bisyanisauia gaHunx 3 Python

MeTa - HaBuMTMCA NpauoBaTM 3 MacMBamMu JaHUX 3a OOMOMOrOH
cTaHAapTHUX yHKUin Python Ta iHCTpyMeHTIB Bidyanisauil gaHux, Takux sK
Matplotlib.

TepiMHM BUKOHAHHA nabopaTopHoi poboTu

JTabopatopHa poboTa BUKOHYETLCA NPOTArOM TPbOX 3aHATb:

JTabopaTopHe 3aHATTA 1 — BUKOHaHHA 3aBaaHb 1-3.

JlabopaTtopHe 3aHATTA 2 — BUWKOHaHHA 3aBAaHb 4-5,
3aBaHTaXXEHHS 3BiTYy Ta 3axXMCT poboTW.

3aBaaHHA 1. BUBYeHHA npuknaaiBe i3 nekuii

MNepernsHbTe Ta BMKOHaWTe BCi Mpuknaau, Wwo Oynu posrnsHyTi Ha
nekuii. 3BepHiTb yBary Ha poboty 3 6ibniotekamm Pandas, Matplotlib, a
TakoX Ha NobyaoBYy OCHOBHUX TUMIB rpadikis.

3MicT 3aBAaHHA.

BuB4yeHHA npuknagiB i3 nekuil nepegbadae npaktnyHy poboTty 3
npuknagamu, WO OEMOHCTPYHTb BUKOpUCTaHHA Pandas ans o6pobku
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naHux ta Matplotlib ons ix sisyaniszauil. OCHOBHUI aKUEHT pobuTbCcs Ha
nobyaosi rpadgikis pisHoro Tuny, poboTi 3i cTNaMKM rpadikis, nignMcamu Ta
A00aTKOBUMW HanawTyBaHHAMN.

IMnopT HeoOGXigHMX GibnioTek € nepwum kKpokom. [na nobynosu
rpadikis i 06pobkn gaHmMx noTpibHo iMnopTyBaTn 6ibniotekn Pandas ans
pobotn 3 TabnuuHumun gaHumun, Matplotlib ans Bisyanisaudii gaHux Ta
Seaborn gns  nokpaweHoro  ctunto  rpadoikiB. Kpim  uboro,
BUKOPUCTOBYETbCA %matplotlib inline Ana BigobpaeHHA rpadikis
BesnocepeHbO Yy cepeaoBuLLi PO3pOobKN:

import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns
smatplotlib inline

NMininHMK rpadpik geMOHCTpye 3MiHY 3HayeHb Y Yaci abo Ha OCHOBI
neBHOI NocnigoBHOCTI AaHuX. [Ons nobynosu rpadika BUKOPUCTOBYIOTHCS
dyHKUIA plt.plot () Ta napameTpu ANs MignuvciB ocen i 3aronoska.
[Mpuknag nokasye CTBOPEHHS JiHIMHOIO rpacdpika Ha OCHOBI CNUCKY 3HAY€eHb:

data = [1, 3, 5, 7, 9]
plt.plot (data)

plt.title ("JliniHUM Tpadixk")
plt.xlabel ("Ocp X")
plt.ylabel ("Ocp Y")
plt.show()

KpyroBa giarpama BMKOPUCTOBYETbLCA A4 BigobpakeHHs1 nponopuin
eneMeHTIB y cknagi uinoro. 3HayeHHsa BigobpaXkatoTbCs Y BUMNSAI CEKTOPIB
Kosia, a Bi4COTKM KOXHOrO CEeKTOpY O04alTbCHA 3a OOMOMOror napametpa

autopct:
values = [20, 30, 50]
labels = ['A', 'B', 'C']

plt.pie(values, labels=labels, autopct='%1.1£f%%")
plt.title ("Kpyrora miarpawma')
plt.show/()

lNicTrorpama gos3Bonsie npoaHanisyBatn po3nogin gaHux y Bubipui.
padhik OyayeTbca 3a gonomoror yHKUil plt.hist (), Ae napameTp
bins BU3HaAYae KiNbKICTb iHTepBarnis Ang rpynyBaHHS JaHUX:

data = [1, 2, 2, 3, 3, 3, 4, 4, 4, 4]
plt.hist (data, bins=5)
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plt.title("T'icTorpama pozmnomiyy")
plt.xlabel ("3uauenua")

plt.ylabel ("UacToTa")

plt.show()

Boxplot (AwmMK 3 Bycamm) BUKOPUCTOBYETbLCS [ANs Bidyanisauil
po3noainy LaHux, BKKYaw4dn MediaHy, KBapTuii Ta Bukugn. PyHKUIA
plt.boxplot () Byaye rpadik Ha OCHOBI NepegaHoro Habopy gaHuXx:

data = [7, 8, 5, 6, 7, 9, 10, 5, 6, 8]
plt.boxplot (data)

plt.title ("Boxplot")

plt.show()

Scatter plot (giarpama po3citoBaHHA ab0 3aneXHocCTi) JO3BOSSIE
nokasaTu 3anexHictb Mk asoma 3MiHHUMW. [padik OyayeTbcs 3a
Aonomoror PyHKUii plt.scatter (), Ae NnapamMeTpu x Ta y BignosigawTb
3HAYEeHHAM Ha ocaXx:

x = [1, 2, 3, 4, 5]

y = [5, 7, 6, 8, 7]
plt.scatter(x, y, color='red')
plt.title("Scatter plot")
plt.xlabel ("X")

plt.ylabel ("Y")

plt.show()

CroBnyacta piarpama BWKOPUCTOBYETbCA AN MNOPIBHAHHSA
KaTteropin 3a nNeBHUMMU 3Ha4YeHHAMU. DPyHKUIA plt.bar () Oyaye CToBMU;
Ha OCHOBI NepefaHnX KaTeropin Ta IX 3HayeHb:

labels = ['A', 'B', 'C', 'D']

values = [10, 15, 20, 25]

plt.bar (labels, wvalues, color='blue')
plt.title("CroBnuacTa miarpama")
plt.xlabel ("KaTreropii")

plt.ylabel ("3uauenua™)

plt.show/()

HanawTtyBaHHA cTtuniB Ta copmatyBaHHA rpadikiB BKovae
aogaBaHHA  nignucis, nereHaM Ta napamMeTpiB ond  KacTtomisauil
30BHIWHbLOrO BUrNagy. BukopuctaHHa metoaoy plt.legend () [03BONdAeE
aoaaTy NOSICHEHHS NS KOXKHOI NiHiT rpadika:
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, label="Jligia 1")

plt.plot([1, 2, 3], [4, 5, 6
[1 label="Jlinig 2")

]
plt.plot (1, 2, 3], [6, 5, 4]
plt.title("I'padix 3 JereHmon'
plt.xlabel ("Ocp X")
plt.ylabel ("Ocp Y")
plt.legend()
plt.show()

")

CTBOpEeHHA AeKinbKox nigrpadikiB 0o3sonsie Bigodbpasntn Kinbka
rpacpikiB Ha ofgHiM AingHui. [Ona ubOro BMKOPUCTOBYETLCA (PYHKLIA
plt.subplots () i3 BUSHAYEHHAM KiNbKOCTI pA4KIB Ta CTOBMLIB:

fig, axs = plt.subplots/(
axs[0] .plot([1, 2, 3], [
axs[l].bar(['A', 'B', 'C
plt.show()

, 2, figsize=(10, 5))
5, 6])

1
4, 5,
' [7, 8, 9])

14

1,
HanawTtyBaHHA KOnbopiB, MapKepiB Ta CTUAMIB MiHiN [O3BOSISE

KOHTPOMoBaTW 30BHILLHIM BUrNA4 rpadikie. Y npuknagi BAKOPUCTOBYETLCA

napamMeTpu color, linestyle Tamarker:

plt.plot (1, 2, 3], [4, 5, 6], color='green',

linestyle='--', marker='o"')
plt.title ("HanamToraHuy rpadix")
plt.show()

3aBaaHHsA 2. NobyaoBa niHinyacTuUX Ta CTOBNYMKOBUX Aiarpam

NMobypoBa niHinyacTMX Ta CTOBNYMKOBUX Aiarpam nepeanbadae
3aBaHTaXeHHsA (piHaHCOBMX AaHux 3a gonomorok 6Gibniotekn yfinance,
nobyaoBy niHinYacTux rpadikis Ans uiH 3akputTta akuin Apple Ta Bitcoin,
a TaKOX CTBOPEHHS CTOBMYUKOBUX Aiarpam Ans cepefHbOMICAYHUX LiH.
3aBAaHHA oxonmne poboTy 3 YacoBMMU pagaMu, rpynyBaHHSAM OaHUX Ta
IXHbOIO Bidyanisauieto.

3aBaHTaXXeHHs1 MacuBiB AaHUX BUKOHYETbCA 3a [JOMNOMOrOH0
Gibniotekn yfinance, WO € 3py4YHUM IHCTPYMEHTOM A OTPUMAHHS
diHaHcoBUX faHux i3 Yahoo Finance. CnoyaTKky 3aBaHTaXylTbCA faHi Npo
uiHn akuin komnaxii Apple (AAPL) ta uiHn Bitcoin y gonapax CLLUA.
PyHKUiIA download () BMKOPUCTOBYETLCA AN OTPUMaHHA [aHUX 3a
BKasaHW NPOMIKOK Yacy:

import yfinance as yf

# B3aBaHTaxeHHs HaHux Apple
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apple = yf.download('AAPL', start='2022-01-01",
end='2023-01-01")

# BaBaHTaxeHHdI OaHMX Bitcoiln
btc = yf.download('BTC-USD', start='2022-01-01",
end='2023-01-01")

HaHi 3aBaHTaxywTbca Yy dopmati DataFrame, ge koxeH psagok
BigMNoBigae ogHin aati, a CToBNUi MICTATb (PiIHAHCOBI NOKA3HUKKU: BIOKPUTTS,
3aKpUTTH, MiHiManbHi Ta MakcuMarbHi 3Ha4eHHS, a TakoX obcsarn Topris.

NMobypnoBa niHinyacTux rpadikiB BUKOHYETLCA 3a [JOMNOMOroH
bibniotekn Matplotlib, WwWo go3sonse BidyanidyBaTu 3MiHM LiH 3aKpUTTS Y
vyaci. [padik 6yayetbca ana obox aktmeiB (Apple i Bitcoin), 3
BUKOPUCTAHHSM Pi3HUX KOSbOPIB ANs X BigobpaKeHHs:

import matplotlib.pyplot as plt

plt.plot (apple['Close'], label='Apple', color='blue')
plt.plot (btc['Close'], label='Bitcoin', color='orange')
plt.title('Uium axuiy Apple Ta Bitcoin')

plt.xlabel ('OaTa')

plt.ylabel ('Uina'")

plt.legend()

plt.show()

PyHKUiA plt.plot () Gyaye nNiHiNMHI rpadikn Ha OCHOBI 3HAYeHb Y
cToBnui Close and ob6ox Habopis gaHux. MNapameTp label gogae nianuc
ONs KOXHOT niHil, a legend() Bigobpaxae BignoBiAHY nereHay Ha
rpadiky. Konbopn blue i orange BUKOPUCTOBYKOTLCA AN Bigpi3HEHHSA
AaHnx npo Apple Ta Bitcoin.

NMobypnoBa CcTOBNYMKOBMX pAiarpamM BMKOHYETbCA Ha OCHOBI
cepedHbOMICAYHMX 3HayeHb LUiH 3akpuTtta Bitcoin. Crnoyatky faHi
rpynyroTbCAa 3a MicausaMm 3a [[OMOMOrol MeToady resample() 3
napameTpomM 'M', LWO BigMOBiga€ WOMICAYHIA YacToTi. [na KOXHOI rpynu
00UYMCNETHCSA CepeHe 3HAYEHHS:

monthly mean btc = btc['Close'].resample ('M'") .mean ()

[Micna obuucneHHa cepegHiXx 3HayeHb BUKOPUCTOBYETBCS METOn
.plot() 3 napameTpoM kind='bar' ana nobyaoBu BepTUKaNbHOI
CTOBMYMKOBOI diarpamu:

monthly mean btc.plot (kind='bar', color='green')
plt.title('CepennHi MmicguHl UiHM Ha Bitcoin')
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plt.xlabel ("Micsaus')
plt.ylabel ('Cepenusa uina')
plt.show()

CtoBnuukoBa Aiarpama BigoOpaxae cepegHi uiHun Bitcoin ans
KOXXHOro Micaust 'y BUMsS4l  BepTuKanbHUX  ctoBnuiB. [lapameTp
color='green' 3agac Kosip cTroBnuis. TUTyn Ta Niannucnm ocen HagawTb
AoaaTKoBY iHGhopMaLito ona rpadika.

NMobynoBa ropusoHTanbHUX CTOBMYUKOBUX Aiarpam Moxe 6yTn
peanisoBaHa 3 BWKOPUCTaHHAM napameTpa kind='barh', wo 6yaye
ropu3OoHTarbHy AiarpamMy Ha OCHOBI TUX CaMUX CePEeAHbOMICAYHUX OaHUX:

monthly mean btc.plot (kind='barh', color='purple')
plt.title('CepenHi MicsauHl UIiHM Ha Bitcoin
(ropmsoHTaNbHa Oiarpawma) ')

plt.xlabel ('Cepenusa uina')

plt.ylabel ("Micsaur')

plt.show()

Lis giarpama € anbTepHaTUBOK BEPTUKASIbHIN CTOBMYMKOBIN diarpami
Ta [03BOJSISE Kpalle Bi3yanidyBaTu AaHi y BUMNagKy BeSIMKOI KiNbKOCTI
KaTeropin abo konu Niannucn matoTb BENUKUIA PO3MIP.

PesynbTaToM BMKOHAHHSA 3aBAaHHS € rpadiku, Lo HA0YHO MNOKasyTb
OANHaMIKY 3MiH LiiH Ta 1X cepeHi 3Ha4YeHHs y YacoBUX pagax.

3aBaaHHsA 3. MpynyBaHHA AaHMX Ta NnobyaoBa KpyroBoi AiarpamMmum

pynyBaHHA NMOKEMOHIB 3a TUMOM BUWKOHYETLCHA 3a [OOMNOMOroK
yHKUiT groupby () GibnioTekn Pandas.

basa gaHux Pokemon € yacTtuHow 6ibniotekn Seaborn i MicTUTb
iHpopmaLilo NpPO XapaKTepuUCTUKM pPi3HUX MokeMoHiB. Llen partacer
KOPUCHUW AN aHanidy posnofifly XapakTepuUCTUK NMOKEMOHIB, IXHIX TUMIB,
NOTY>KHOCTI Ta IHWMX MOKa3HWKIB, WO O03BOSISATbL MPOBOAUTU FMUOOKNI
CTaTUCTUYHUI aHanis3.

Cno4aTtKky 3aBaHTaXXyeTbCs AaTaceT NoKeMoHiB 3 6ibniotekn Seaborn
yepe3 yHKUilO load dataset(). [anmi 3a pgonomorow MeTody
.groupby () AaHi rpynyoTbCsa 3a cToBnuem Type 1, a PyHKUIA .size ()
NiApaxoBYeE KiNbKICTb MOKEMOHIB Y KOXHIN rpyni:

import seaborn as sns
import matplotlib.pyplot as plt

# BaBaHTaXeHHS »aTaceTy [IOKEeMOH1B
pokemon = sns.load dataset ('pokemon')
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# I'pynyBaHHS NNOKEeMOH1B 3a TunoMm (Type 1)
grouped = pokemon.groupby ('Type 1') .size()

MobynoBa KpyroBoi giarpamun 34iNCHIOETLCS METOAOM .plot () i3
napameTpomMm kind='pie', AKuMn Oyaye KpyroBy pfiarpaMmy Ha OCHOBI
rpynoBaHux pgaHux. [lapametp autopct='%1.1£%%' [O03BONSE
BigobpaXkaTu BiOCOTKOBI 3HAYEHHSA KOXXHOIO CEKTOpPY:

grouped.plot (kind="'pie', autopct='%$1.1£%%")
plt.title('Po3momisi MokeMOH1B 3a Tunom')
plt.ylabel ('") # BunmajsieHHd MI1TKM njg oci Y
plt.show()

®yHKUIA plot () Byaye piarpamy, e KOXEeH CeKkTop Bignosigae tuny
MOKEMOHIB, a BiCOTKOBA YacTka 064YMCNIOETLCHA aBTOMATUYHO.

3apaHHs 4. Nobyaosa BoxPlot Ta rictrorpamu posnoainy

BoxPlot gna ctatMCTMK nNOKeMOHIB 6yayeTbca Onsa  aHanisy
pO3roAiny 3Ha4YeHb PiBHA aTaKyu NOKEMOHIB.

MeTton boxplot() y Pandas posBonise cTBopuTu Aiarpamy, Lo
BigoOpaxae MegiaHy, kBapTuni Ta Buknau. [Ona rpynyBaHHA AaHWX 3a
TUMOM NOKEMOHIB BUKOPUCTOBYETLCH NapameTp by, AKUN rpynye 3Ha4YeHHS
Ha OCHOBI cToBMNua Type 1. Poamip rpachika 3agaetbCs napameTpom
figsize:

pokemon.boxplot (column="Attack', by='Type 1',
figsize= (10, 6))

plt.title('BoxPlot mis aTaku MNOKeMOH1iB')
plt.suptitle('") # BupaJsieHHS aBTOMATMUYHOI'O 3aIl'0JIOBKAa
plt.xlabel ('Tun nokemoHliB (Type 1)')

plt.ylabel ('3Hauenna araxkm')

plt.show()

BoxPlot nossonsie ouiHUTK po3noainl 3HadYeHb aTakum OnA KOXHOro
TUNY NOKEMOHIB (Type 1), BKIIHOYMAKOYU:

MepiaHy, L0 Nokasye LeHTpasribHe 3HA4YEHHS POo3noainy.

KBapTtuni, ski noginaioTe gaHi HA YOTUPKU PiBHI YacTuHK (pigmMacusus
OaHUX).

Buknau, wo BigobpaxxatoTb 3HAYEHHS, SKi 3HA4YHO BiAPI3HATLCS BiA
peLTN OaHUX.
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[Ona nokpalweHHsa Burnagy rpadpika BuOanaeTbCad aBTOMaATUYHUIN
3arofioBoK, WO CTBOpKETbCA Pandas, 3a pgonomorok napameTpa
plt.suptitle('").

lictorpamn po3noainy CTBOPKOTLCA [ONA  TPbOX OCHOBHUX
CTaTUCTUK NOKeMOHIB, 3o0kpema Attack, Defense Ta Speed. MeTton
hist () y Pandas gossonsie nobygysaTu rictorpamu ans BCiX 3a3Ha4YeHnX
cToBMUiB ogHo4acHO. [MapameTp bins BU3HAYae KinNbKIiCTb iHTEpBanis Ans
pOo3rnoiny 3HadeHb, a figsize HanawToOBYE PO3Mip Adiarpamu:

# IobynmoBa TicTorpaM mOJjig 3HAUEHb aTakKM, BaxXUCTy Ta
MBUIKOCT1 I[IOKEeMOH1B

pokemon|[ [ 'Attack', 'Defense', 'Speed']].hist (bins=20,
figsize= (12, 6))

plt.suptitle ('Po3noniyg CTaTUCTUK [NOKEMOH1B')
plt.show/()

Metoq .hist () Oyaye Tpm okpemi rictorpamu ans croenuis Attack,
Defense ta Speed. KoxHa rictorpama nokasye 4acToTy 3Ha4yeHb Yy BuOipuj,
po3nojineHnx no iHTepsanax. [lapameTp bins=20 BW3HA4Ya€ KifbKICTb
iHTepBaniB ansa rpynyBaHHA aHWX, WO A03BOSISIE AeTarnbHiwe nobayunTu
CTPYKTYPY po3noginy.

Ha rpadiky ons KoXHoI rictorpaMmn Oo4aeTbCs CNifibHUA 3arosfioBOK
3a OONoOMOro yHKUil plt.suptitle (), WOO NOACHUTU, AKI came OaHi
BigoOpaXkatoTbCs.

3aBpaHHA 5. Npadikm 3anexHocTen Ta KopensauinHa MaTpuus

Scatterplot aonsa 3anexHoCTi LiH BUKOPUCTOBYETLCA AN Bidyanisauil
3B'A3Ky MiX UiHamu akuin Apple Ta Bitcoin. CrnoyaTtky AaHi 06'eaHytoTbCA
3a JONOMOro MeToAy join Ha OCHOBI IHAEKCIB, W06 CTBOPUTY 3ararnbHUN
DataFrame, siknuin MiCTUTb LjiHW 3aKpUTTAa A9 000X aKkTMBIB.

O6'eaHaHHA AaHUX BMKOHYETLCS HA OCHOBI CTOBMUIB Close i3 ABOX
DataFrame. [lMapametpn lsuffix i rsuffix popalTb cydikcu and
YHUKHEHHS KOH(IIKTIB Y HAa3Bax CTOBMU,B:

import pandas as pd
import yfinance as yf
import matplotlib.pyplot as plt

# 3aBaHTaxeHHsa maHux Apple Ta Bitcoin

apple = yf.download('AAPL', start='2022-01-01",
end='2023-01-01")

53



btc = yf.download('BTC-USD', start='2022-01-01",
end='2023-01-01")

# OO'enHaHHSA HOaAaHMX 3a Li1HaMM 3aAKPUTTH
merged = apple[['Close']].join(btc[['Close']],
lsuffix="' apple', rsuffix=' btc')

NMobynoBa scatterplot geMOHCTpye 3anexHiCTb MK LiHaMW akuin
Apple Ta uiHamu Bitcoin. [Ona nobynoBu BUKOPUCTOBYETbCA (OYHKLIA
plt.scatter (), a napameTp alpha=0.5 gogae nNpo30pIiCTb TOYOK AN
Kpaw,oi BUOMMOCTI y pasi IX HaknagaHHs:

plt.scatter (merged['Close apple'], merged['Close btc'],
alpha=0.5)

plt.xlabel ('UiHa akuim Apple')

plt.ylabel ('IIiHa Bitcoin')

plt.title('BanexHicTes Ui1H Apple Ta Bitcoin')

plt.show()

Ha rpadpiky ko)xHa Touka BignoBigae napi 3HayeHb LiH 3aKpuTTa ons
Apple Ta Bitcoin y kKoHkpeTHUI geHb. Bicb X nokasye uiHn Apple, a Bicb Y
— uiHm Bitcoin. Mpo3opicTb fo3BONSE nerwe nodaynTn rycrti QiNsHKW, ge
TOYKM HAKOMUYYOTBCS.

KopensiuinHa matpuus [O03BONMSAE OLIHUTU CTaTUCTUYHUNA 3B'SI30K
Mi>K 3MiHHUMK. MeTopq . corr () obumncnioe koedpilieHTN Kopensauii Ans BCixX
yncnosux crosnuie DataFrame. [Ona HaodHOI Bisdyanisauii matpuui
BUKOPUCTOBYETLCSA OYHKLIist heatmap () 3 6ibnioTekn Seaborn:

import seaborn as sns

# OOumcieHHda kKopenduinHol MaTpwuili
correlation matrix = merged.corr ()

# Bisyamiszanisa kopeJdsdauiMHOI MaTpMill 3a IOIOMOTOKR
heatmap

sns.heatmap (correlation matrix, annot=True,
cmap="'coolwarm')

plt.title ('Kopenauirua maTpuuga')

plt.show()

®PyHKUiS heatmap () 6Oyaye TennoBy KapTy, [O€ KONbopwu
BifobpaxaloTb 3Ha4YeHHs koediuieHTiB kopenadii. [lapameTp annot=True
OOLAa€E 4YMCIOBI 3HAYEeHHS Ha diarpamy, a cmap='coolwarm' BU3Havae€
KOnipHy ramy Ans Bidyanisauii. 3Ha4yeHHs Kopensuil 6nusbke Ao 1 Bkasye
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Ha CUMbHUA MNO3UTUBHUN 3B'A30K MK 3MIHHMMKW, a OnM3bkKe Ao -1 — Ha
CUITbHUI HEraTUBHUMN 3B'A30K.

Pe3ynbTaT BUKOHAHHS KOAY:

Scatterplot nokasye 3anexHictb Mix LiHaMmn akuin Apple Ta Bitcoin
y BUIMSi TOYKOBOI giarpamu.

KopensiwinHa wmatpuusa HaoyHO Bigobpaxkae CTyniHb niHINHOro
3B'A3Ky MDK 3MIHHMMMW, [OOonomaraluy BU3HAYUTKU, YU ICHYE CUIbHa
Kopenauist MK HUMMW.

NMuTaHHA ana camoaHanisy

Ak 6yaysaTtun 6a3osi Tunu rpadikis y Matplotlib?

AK BUKOHYBaTK rpynyBaHHSA 4aHUX 3a KaTeropissmmn?

Ak cTBOprOBaATK KPYroBi giarpamu ong BigobpaxkeHHst nponopuin?
Ak ByayBaTtu KOpensAuiviHi MaTpuL,i Ta LLO BOHW NOKa3yoTb?

LN~

IHamBiayanbHa po6oTa 1.
Po6GoTa 3i cTpykTypamu aaHux Python: cnucku, cnoBHUKK Ta
KOpTexXi

MeTa - HaBuMTMCA CTBOpOBaATM Ta 00OpO6GMATM AaHi 3a 4OMOMOrow
6aszoBux cTpykTyp Python.

3aBpaHHA

3aBaaHHA 1. PoboTta 3i cTpykTypamu gaHux Python

CTBOpPMTU CMAMCOK 3i 3HA4YeHHsAMM, WO BiANOBIAATb 0OpaHMM
€KOHOMiYHUM abo couianbHMM nokasHukam (Hanpuknag, BBI, iHdnauis,
piBeHb 6e3pobiTTH).

CTBOPUTKN CMNOBHWUK, Y SIKOMY Kntodamu ByayTb kateropil (Hanpuknag,
POKMN abo perioHn), a 3HaYEHHAMMW CNIUCKU AaHUX.

CTBOPUTN KOpPTEX, WO MICTUTb arperoBaHi MOKa3HUKU (cepedHe,
MegdiaHa, AUCnepcis) AN KOXXHOMO CrMUCKY AaHUX.

3aBaaHHSA 2. BukopuctaHHA (hyHKLiN ana oopobku gaHux

HanucaTtun dyHKuUitlo, 9ka npunmMae cnmcok abo CroBHMK Ta noBepTae
obumncneHi NokasHWKkK (cepenHe, MefiaHa, MiHIMyM, MakCUMymMm).

3actocyBaTu (PyHKUiO OO CTBOPEHUX OAHUX Ta BUMBECTU pe3ynbTaTu
y hopmati Tabnuui abo cnmcky.

Hogoatn oo doyHKUil MOXNMBICTb oinbTpauii gaHux (Hanpuknag,
3Ha4YeHHs BULWE abo HMKYEe cepeaHboro).

3aBpaHHA 3. NMopiBHAHHA Ta 0OpPOOKa KiNMbKOX CTPYKTYP AaHUX
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CTBOPUTKN OBa CIIOBHUKN 3 €KOHOMIYHUMM MOKa3HMKaMU AN Pi3HUX
nepioAais abo perioHiB.

BukoHatn o6'egHaHHA OaHUX 3i CNOBHMKIB Y HOBUA CMOBHUK 3
BUKOPUCTaAHHAM LIMKNIB.

[MepeBipnTN, YN € CifbHI KMOYi B CrOBHUKAX, Ta BUAINUTM X AN
noganblLOoro aHaniay.

BukoHaTn copTyBaHHA CNUCKIB Aa@HMX Y CITOBHUKY 3a 3HAYEHHSAMW.

BapiaHTu BXigHUX AaHUX

BapiaHT 1. EKOHOMIYHI NOKa3HUKK

"eHepauis BunagkoBux aaHmx anga BBI1, piBHA iHpnAuil, 6e3pobiTTs
3a gornomoroto BibnioTekn random abo numpy.
import random

gdp = [round(random.uniform (1000, 5000), 2) for 1in
range (10) ]

inflation = [round(random.uniform(1.0, 5.0), 2) for _
in range (10) ]

unemployment = [round(random.uniform(5.0, 15.0), 2) for

_1n range(10) ]

print ("GDP:", gdp)

print ("Inflation:", inflation)

print ("Unemployment:", unemployment)

BapiaHT 2. ®iHaHCOBI NOKa3HUKMN
[eHepauis paHux Ans  BapToCTi  akuim abo KpunToBanwT 3
ypaxyBaHHAM CE30HHOCTI.

stock prices = [round(random.gauss (100, 15), 2) for _
in range (20) ]

crypto prices = [round(random.uniform(20000, 60000), 2)
for in range (20)]

print ("Stock Prices:", stock prices)
print ("Crypto Prices:", crypto prices)

BapiaHT 3. CouianbHi NOKasHUKK
["[eHepauis gaHuX NpPO KiNbKICTb HacemneHHs y perioHax abo BiKOBUX

KaTeropisx.

population = [random.randint (100000, 1000000) for  in
range (9) ]

regions = ['Region A', 'Region B', 'Region C', 'Region
D', 'Region E']

data = dict(zip(regions, population))

print ("Population by Region:", data)

56



BapiaHT 4. CnopTmBHa cTaTuctmka
"eHepauis gaHuX Npo O4YKK, HabpaHi KoMaH4amu y TypHipax.

teams = ['Team A', 'Team B', 'Team C', 'Team D']
scores = {team: [random.randint (50, 150) for in
range (5)] for team in teams}

print ("Scores by Team:", scores)

IHauBigyanbHa poboTa 2.
AHani3 Ta o6pobkKa gaHnx 3 BAKOPUCTaHHSAM OibnioTek
Pandas Tta Matplotlib.

MeTta — HaBuMTMCA BUMKOHYBaTM OOPOOKY OaHMX 3a [LOMOMOrok
Pandas, aHanizyBaTu IX CTPYKTYpy Ta NpeacrasBnsaTv pesynbTatn y Burnagi
Tabnuub i Bidyanisauin.

3aBpaHHA

3aBaaHHA 1. CTBOpeHHA Ta nonepeaHs o6pobka aaHUX

CTBOpITb AaTaceT 3a BapiaHTOM 3aBAaHHS.

Bupganutn nponyweHi agaHi abo 3anoBHUTU 1X cepedHiM 4
MediaHHUM 3HaYEeHHAM Ana BignoBiOAHMX KOMOHOK.

BukoHaTn oinbTpauito gaHMX 3a ymoBaMu, Hanpuknag, 3anuwmnTu
nuwe 3anucu 3 npoga)kamu NoHag 3agaHum nopir.

BiacoptyBatn gaHi 3a obBpaHoOl KOSIOHKOW, Hanpuknag, 3a OaToko
abo 4YncroBMUM NOKaA3HUKOM.

36epertn 06pobneHnn gatacet y HoBui hann CSV.

3aBaaHHsA 2. MpynyBaHHA AaHUX Ta 004YUCIeHHA NOKa3HUKIB

3rpynyBaTu faHi 3a KaTteropiaMmu, BUsHa4eHUMN BapiaHTOM 3aBLaHHSA
(Hanpuknag, 3a perioHamu, CTaTTIo, Knacamm).

O6uncnutn cepefgHe, MediaHy, MiHIMYM, MakCUMyM [ONA  KOXHOI
rpynm.

CtBopuTn HOBUK DataFrame, Wo MiCTUTb pe3ynbTaTu rpynyBaHHS.

36epertu pesynbTati rpynyBaHHAa y oopmari Excel.

3aBpaHHA 3. Bisyanisauia gaHux

Bukopuctatn Pandas ta Matplotlib ans nobyaosu rpagikis Ha OCHOBI
obGpaHoro BapiaHTy 3aBAaHHS.

MobyayBaTu NiHinYacTUn rpadoik 3anexHOCTi ABOX YNCIOBUX 3MiHHUX.

MobyayBaTu rictTorpamy Ans po3noainy YNCcroBux 3HaYeHb.

[Mo6yayBaTu KpyroBy giarpamy Ans KateropianbHUX JaHUX.

36epertn rpadikn 'y dopmati PNG i3 nignmcamn ocen Ta
3arosioBkamu.

Y



%
@&
BapiaHTu BXigHUX AaHuUX

BapiaHT 1. JlaHi npo npogaxi
import pandas as pd
import random

categories = ['Electronics', 'Clothing', 'Groceries']
data = {

'Category': [random.choice (categories) for  in
range (50) 1,

'Sales': [round(random.uniform(10, 1000), 2) for

in range (50)],
'Date': pd.date range(start='2022-01-01",
periods=50)
}
df = pd.DataFrame (data)
print (df .head())

BapiaHT 2. [JaHi npo nacaxwupis

import pandas as pd
import random

sex = ['male', 'female']
classes = [1, 2, 3]
data = {
'Sex': [random.choice (sex) for  1in range(50)],
'Class': [random.choice(classes) for  1in
range (50) 1,
'Age': [random.randint(l, 80) for  1in range(50)],
'Fare': [round(random.uniform(10, 100), 2) for  1in
range (50) ]

}
df = pd.DataFrame (data)
print (df.head())

BapiaHT 3. [JaHi Npo eKOHOMIYHI NOKa3HUKMN
import pandas as pd
import random

regions = ['Region A', 'Region B', 'Region C']
data = {

'Region': [random.choice(regions) for  in
range (30) 1,
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'"GDP': [round(random.uniform (500, 5000), 2

in range (30)1],

for

2)
}
df

'Inflation': [round(random.uniform (0.5, 10
in range (30)1],
'Unemployment': [round(random.uniform (1.0,
for in range (30)]

pd.DataFrame (data)

print (df.head())

BapiaHT 4. [Jani npo akuji

import pandas as pd
import random

dat

a

= A
'Date': pd.date range(start='2023-01-01",

periods=30),

'Stock Price': [round(random.uniform (100,
for in range(30)],

'Volume': [random.randint (1000, 10000) for
range (30) ]
}
df = pd.DataFrame (data)

print (df.head())
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HaBuanbHoO-MeToguYHE BUAAHHSA
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MeTOoANYHI pekoMeHAaauil
[0 BMKOHaHHA nabopatopHux pooiT

CaMocCTiHe eNieKTPOHHE MepexeBe BUAAHHS

[My6nikyeTbCa B aBTOPCbKIi peaakuii
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Metinvest Politechnic

Tpueora
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TEKCTI MY TE MATH HAEWACHAA X3PAKTER, ANS UICTILLE X3QANTEE TERHIHIE MOMINCE NDW KIHSSOTIY QUCYMEHTS T3 0D 30epawEHs, TOMY MW [SNOMSHIYEM0 330
NQAOOATH 00 SHANIEY =0T MOIYNR ENN0ei0ans=0o. ¥ pasi SHHUKHEHHA 33NMTaHE, NPOCHMO IESDTATHCR 00 HAWoT crysD nimT e,

3amixa Gyke B 2
IHTepBany A 0
MikponpoGinu i 20
Eini axakm o 0
Napadpazx (SmariMarks) a 26

Q6car sHanoeHUX nogibHocTeR

KoediujesT NonifeocTi BMIHAUEE, AKAA BOCITOK TEKCTY N0 BUHOWEHHIO 10 33rANEHOM obcrRry TekcTy GyNo 3HaMOeHD B PiEHWX mxepenax. IpspeTh yEary, Lo ancosd
IHFUEHHA KDSDILEHTA HE AETOMITWUH0 D3HIUZTE MNANaT. 38T M3e IHANIIYBITA KOMNSTEHTHE | yNoBHOSAMEHSE ocoba.
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KM
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