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AHHOTALIMA

B nmanHOM craree ommcaH MOIIArOBbIA IMPOLECC MOATOTOBKM JAHHBIX M aHaIMU3a
NpoJaXx OHJIAMH-Mara3MHa C MCMOJIb30BaHUEM cpeibl pa3padotku Visual Studio u
a3pika Python. B wunTerpupoBanHoit cpene Jupyter Notebook, ycTaHOBIEHBI
OoCHOBHBIe Oubmmotekn pandas, numpy, matplotlib, seaborn. B wuccnenoBanuu
0c000€ BHUMAHHE YJIEJIEHO BOMPOCAM KOMILJIEKCHOM 00pabOTKU MacCUBOB JTaHHBIX
cpenctBamu  Python, oxBaTeBaromieil  drtamsl  npegoOpabOTKH, OYMCTKH,
npeoOpazoBaHus U BU3YyaIU3alINU.
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Abstract

This article describes a step-by-step process for preparing data and analyzing online
store sales using the Visual Studio development environment and Python. In the
Jupyter Notebook integrated environment, the main libraries pandas, numpy,
matplotlib, seaborn are installed. The study focuses on the issues of complex
processing of data arrays using Python tools, covering the stages of preprocessing,
cleaning, transformation and visualization.
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1 Beeaenue

1.1 AKTyanbHOCTB

CoBpemMeHHas aHAIWTUKA TPOJAX OHJAMH-puTeina Tpedyer 3¢ EeKTUBHBIX
METOJI0B MOJIFOTOBKH JAaHHBIX, MOJIEIUPOBAHUS M BU3YAIU3aLMU ISl U3BJICUEHUS
OM3HEC-UHCAWTOB. DTO BKIIOYACT OYUCTKY M YHU(UKALUIO JaHHBIX, 00pabOTKy
IPOIyCKOB M JAYyOJIMKAaTOB, a TaKXe CO3[JaHUE IPU3HAKOB, OTPAKAIOUIUX
CE30HHOCTh, AaKIMM M TOBEAEHHE KIMEHTOB. O(QPeKTUBHas BU3yaIU3alUs
HO3BOJIAET OBICTPO MAECHTU(UIMPOBATH TPEH[Bl, a TAK)KE CPABHUBATh CETMEHTHI
KJIMEHTOB, KaHAJIbI MIPOJIaX U PETUOHBI.

1.2 O630p ucciienoBaHui

Astopsl O.K. @apaiigyHos, 3.A. AMOHOEKOBa ONMUCATU OCHOBHBIE MOJIX0/1bI
U MHCTpyMeHThl Python st ananu3a JaHHBIX B 9KOHOMUYECKUX 3a/auax, BKIIOYas
00paboTKy, BHU3yanM3aluio, CTAaTHCTUYECKUHA aHaIW3 ¥  HUHTEPHPETAIUIO
pe3yibTaToB, a TaKXKe NPEACTaBWIM MNPAKTUUECKU MpUMEp aHaiu3a MpPOJax ¢
ucrionibzoBanneM Pandas u Matplotlib [1]. H.A. Mowuceea, T.A. IlomsikoBa
UCCIIEIOBATI  KPUTUYECKYIO POJIb METOJ0B KOPPEISIMOHHO-PErPECCHOHHOTO
aHaJIM3a B YCIOBUSAX MHU(PPOBON SKOHOMHMKH KaK WHCTPYMEHTa IJisi 00paboTKu
OONBIINX  JAHHBIX, TPOTHO3UPOBAHWS  MPOW3BOACTBEHHBIX TPOIECCOB H
ONTUMU3ALMU YIPABICHUECKUX PEIICHUNH B MPOMBIIUIEHHOCTH U CTPOUTEIHCTBE.
[2]. A.C. Pemues, A.P. Mypra3uHa qokasaind NpEeUMYIIECTBA MPUMEHEHUS SI3bIKa
Python nan tpamuimoHHBIMH WHCTpyMeHTaMu (TakuMmu kak Excel) nnms anammsa
OONBIIUX JTaHHBIX, BBIIEIUB €ro CHOoCOOHOCTh d3(PPeKkTUBHO 00padaThBaThH
KpYMHOMACIIITA0HbIE JaTaceT a TakKe MHTETPUPOBAThCI C TEXHOJIOTHSIMU
MAaIIMHHOTO OOydeHus M OOJauyHBIMH CHUCTEMaMH, a TaKXe MHHUMH3HPOBATH
omuOku 3a cuér aBromarmzamuu mnpoieccoB [3]. I'. Kambap, E. Kum ommcanu
MeTonuky oOydeHus Python ¢ umcmonp3oBaHHEM COBPEMEHHBIX WHCTPYMEHTOB
(Jupyter, Git, o6;1aunble TIATHOPMBI) U IPAKTUKO-OPUEHTUPOBAHHOTO MOAXO0a JJIst
MOJATOTOBKH CHEIHMATUCTOB, OTBevaromux tpedoBanusiMm IT-unnycrpum [4]. 1.C.
[lonoMapeB paccMoTpen B cBoel paboTe pa3pab0OTKy MHCTPYMEHTOB HOpMaU3alluu
Y CTaHAapTHU3AlMU JTaHHBIX MPHU oMmoIlnu oudanorek Python [5].

1.3 Ileab uccaeaoBaHus

lens wucciaemoBaHus — CHCTEMATU3UPOBATH NPAKTUYECKHUE TOAXOIBI K
00paboTKe MaHHBIX MHTEPHET- Mara3uHa ¢ WCIOJb30BaHHeM OubmmoTek Python m
BBISIBUTH KITFOUEBBIE (DaKTOPHI, BIUSAIONMINE HA 00BbEM TPOIaXK.

2 MartepuaJjibl 1 METObI

Jlns aHanw3a JaHHBIX BbIOpaHa cpema pa3paboTkm Visual Studio, s3bIK
nporpammupoBanus Python.

Haracer CKadaH c 0(UIMATTEHOTO caira Kaggle.com
https://www.kaggle.com/datasets/lakshmi25npathi/online-retail-dataset.
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3 Pe3yabTaThbl H JUCKYCCHH

Jlns paboTel HeoOxoauMO ycTaHoBUTH Visual Studio, ckauaTh ero MOKHO Ha
odpunmamsHOM caiire https://code.visualstudio.com/download, B Hem BBIOpaTh
cpeny paspabdotku Jupyter Notebook (puc. 1).
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Pucynok 1- YcranoBka Oubiamnorek

B kaudectBe HabOopa nanHbix wucnoib3dyetrcss "Online Retail Dataset" wu3
penozutopusi UCI, coaeprxamiuii TpaH3aklUd OHJIaH-mMarazuHa (puc. 2).

r
« @ ¢ 8 wwwkagglecom Online retail dataset A NepeBecTd Cnpocute  : S = L
= Q, Search L)

Create
Home

Cometitions Online retail dataset

Datasets | A real online retail transaction data set of two years

Models

B > 8 w9 6

Benchmarks
Data Card Code (31)  Discussion (0)  Suggestions (1)

<> Code

)

Discussions About Dataset Usability ©

765
& Learn

Abstract: A real online retail transaction data set of two years. Liﬂeﬂse

v More Other (specified in description)
Data Set Information:

This Online Retail Il data set contains all the transactions occurring for a UK-based and registered, non-store online retail between

Expected update frequency
Your Work 01112/2009 and 09/12/201.The company mainly sells unique all-occasion gift-ware. Many customers of the company are wholesalers.

Not specified

- VIEWED Attribute Information
InvoiceNo: Invoice number. Nominal. A B-gigit intagral number uniquely assigned To each transaction. If this code starts with the letter 't 1298
B onine retail dataset indicates a cancellation

Praduct (item) code. Nominal. A 5-digit integral number uniquely assigned to each distinct product. Business | | Classification

Russian Lang 0... n: Product (item) name. Nominal
Regression
The quantities of each product (item) per transaction. Numeric.

- California Housing P
> 9 e: Invice date and time. Numeric. The day and time when a transaction was generated

a Customer satisfact Unit price. Numeric. Praduct price per unit in sterling (A£)
B B Customer number. Nominal. A 5-diait intearal number uniauely assianed to each customer.

Pucynok 2- OdunmansHas crpanuna Kaggle.com
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JIJIs TIOCIIEAYIONIET0 aHalM3a MPOM3BOAMTCSA 3arpy3ka jaTacera B MPOCKT
(puc.3).

) File Edit Selection View Go Run Terminal Help (< P jupiter

@ EXPLORER e cTatbAipynb @
1

~ JUPITER crates.ipynb > df = ne_retail_Ilxlsx)
@ online_retail llxlsx ¥ Generate + Code [> RunAll D Restart = Clear All Outputs | [l Jupyter Variables  ++ B python 3.13.7
cratbs.ipynb e
2/2 [openpyx1]
Successfully installed et-xmlfile-2.0.0 openpyxl-3.1.5
Note: you may need to restart the kernel to use updated packages.

Output is truncated. View as a scrollat or open in a t: litor. Adjust cell output

-
df = pd.read_excel('online_retail II.xlsx")

v 1755 Python

Pucynoxk 3- 3arpy3ka nmatacera

JlJis IepBUYHOTO O3HAKOMIJICHHSI CO CTPYKTYpOW W COAEp>KaHHUEM JTaHHBIX
BBIBEJICH (PparMeHT TaOJUIIbI, COJIEPKAIINX MEPBBIX MATh CTPOK (puC. 4).

df = pd.read excel( online
17.55 o
Welcome to Copilot
Let's get started

df .head()

Customer
D

Invoice StockCode Description Quantity InvoiceDate Price

Country

&> Build Workspace

Pucynox 4- OG30p nepBBIX MSATH CTPOK

Jlng Toro 4ToOBI BBIABHTH CTOJOIBI C IPOIYCKAMHM, IPOCMATPUBACTCS
UHpOpMaIKsA O Ha3BaHMUSAX CTOJIOIOB, MX THIAX JAHHBIX W KOJIMYECTBE HYJICBBIX
3Ha4YeHHUH (puc. S).
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Run

[locrymar. 2025.

Edit

File Selection  View Terminal

@ EX

v JUPITER

Go Help

DRER crateaipynb ®

@ online._retail Il %% Generate + Code —+ Markdown | [» RunAll O Res == Clear All Qutputs

Jupyter Variables

2009-12-01
07:45:00

2009-12-01
07:45:

2009-12-01
07-45:00

United
Kingdom
United
Kingdom
United
Kingdom

2 489434 79323W WHITE CHERRY LIGHTS 12 6.75
RECORD FRAME 7" SINGLE

SIZE

STRAWBERRY CERAMIC
TRINKET BOX

3 489434 22041 48

4 489434 21232 24

df.info()

Python

<class ‘pandas.core.frame.DataFrame’>
RangeIndex: 525461 entries, @ to 525460
Data columns (total 8 columns):

#  Column Non-Null Count
non-null
non-null
non-null
non-null
non-null
non-null

Customer ID 417534 non-null floatea

7 country 525461 non-null object
dtypes: datetime64[ns](1), float64(2), int64(1), object(4)
memory usage: 32.1+ MB

Invoice
StockCode
Description
Quantity
InvoiceDate
Price

525461
525461
522533
525461
525461
525461

object

intea
datetime6a[ns]
float6a

Pucynoxk 5- Ilonyuenue oOmieit nHdpopMaIuu o JTaHHbBIX

Jlns pacuera OCHOBHBIX CTAaTUCTHUECKHX TIOKasaresnei (cpeaHee, MeauaHa,
CTaHIAPTHOE OTKIOHCHHWE M JIp.) JUISl YHCIOBBIX CTOJOIIOB, CIICAyeT NMPUMCHHUTH
Mmerton describe (Puc.6).

File Edit Selection View Go Run Terminal Help

XPLORER cTatbA.ipynb @ (I
“ JUPITER
+ code

memory usage:

@ online_retail Il < Generate [> RunAll O Restart == Clear All Outputs Jupyter Variables B python 3.13.7

cTatba.ipynb 32.1+ MB
=Dy D B @
df .describe()

v 00s Python

Quantity
525461.000000
10337667
-9600.000000
1.000000
3.000000
10.000000
19152.000000
107.424110

count
mean

min

InvoiceDate

525461

2010-06-28 11:37:36.845017856
2009-12-01 07:45:00
2010-03-21 12:20:00
2010-07-06 09:51:00
2010-10-15 12:45:00
2010-12-09 20:01:00

NaN

Price
525461.000000
4.688834
-53594.360000
1.250000
2.100000
4.210000
25111.090000
146.126914

Customer ID
417534.000000
15360.645478
12346.000000
13983.000000
15311.000000
16799.000000
18287.000000
1680.811316

Pucynok 6 — PacueT onmcaTeNlbHbIX CTaTUCTHK JJIsl YMCIIOBBIX CTOJIOIIOB

CnenyromuM  HEOOXOAUMBIM  IIArOM SIBJSIETCS  TMOJACYET KOJIMYEeCTBa
MIPOIYCKOB B KaKA0M CTOJ01IE (pHC.7).
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File Edit Selection View Go Run Terminal Help = 2 jupiter

Q EXPLORER cratbripynb ® & M -
~ JUPITER cratbs.ipynb > # MogcueT NPONYIEHHbIX 3HaUEHNH B KaxA0M croabue
@ online_retail_llxlsx <% Generate + Code + Markdown | [» RunAll O Restart == Clear All Outputs | [l Jupyter Variables -+ £ Python 3137
R 25% 1.000000 2010-03-21 12:20:00 1.250000  13983.000000
50% 3.000000 2010-07-06 09:51:00 2100000  15311.000000
75% 10.000000 2010-10-15 12:45:00 4210000  16799.000000
max  19152.000000 2010-12-09 20:01:00  25111.090000  18287.000000
std 107.424110 NEL 146.126914 1680.811316

df.isnull().sum()

[16] v 00s

Invoice

StockCode

Description

Quantity

InvoiceDate

Price

Customer ID 107927
Country 2]
dtype: intea

Pucynox 7 — Ilogcuer mpoIylieHHbIX 3HAYECHUU

JInsT KOPPEKTHOCTH THUMA JaHHBIX HeoOxoammo mnporeputrh Customer ID
SIBJIIETCS CTPOKOM (WIIM IIEJIBIM YHCIOM, HO 6e3 apoOHoi yacTtH), a InvoiceDate —
narou (puc. 8).

File Edit Selection View Go Run Terminal Help <« 2 jupiter

@ EXPLORER cratbaipynb ® s 0O -
1

v JUPITER craTes.ipynb > # MNpeobpasosanmne Customer ID B LEAOUMCAEHHBIA T, 3 3aTEM B CTPOKY
@ online_retail llxlsx ¥, Generate + Code =+ Markdown | [» RunAll 'O Restart = Clear All Qutputs | [ Jupyter variables - B python 3137

crarba.ipynb
df.dropna(inplace=True)
print("cTpoku ! oTcyTcTByluMM Customer ID ypaaneds."™)
[271 v 0.0s

CTpOKM C OTCYTCTBYWUWMM Customer ID ynaneHsl.

df[ 'Customer ID'] = df["Customer ID'].astype(int).astype(str)
df.info()

[18] v 01s

<class ‘pandas.core.frame.DataFrame”>
Index: 417534 entries, @ to 525460

Data columns (total 8 columns):

# Column Non-Null Count Dtype

Invoice 417534 non-null

StockCode 417534 non-null

Description 417534 non-null object

Quantity 417534 non-null inte4

InvoiceDate 417534 non-null datetimeea[ns]

Price 417534 non-null floate4

Customer ID 417534 non-null object

7  Country 417534 non-null object

dtypes: datetime64[ns](1), floaté4(1), int64(1), object(5)
memory usage: 28.7+ MB

DV R WN R @

> OUTLINE
> TIMELINE
X ®1A0

Pucynok 8- [lpeo6pazoBanne Customer ID B 1le10UMCICHHBIN THIL, 3aTEM B CTPOKY

Jlns xpaHeHust oOuiell CyMMbl: YMHOKEHHUSI IIEHbl Ha KOJMYECTBO, CO3/1aTh
croJiboen, nepeumeHoBas ero B TotalPrice (puc. 10).
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File Edit Selection View Go Run Terminal Help &= 2 jupiter

EXPLORER cratesipynb ® & 0 -
~ JUPITER crates.ipynb > df["Total Price™] = df["Price"] * df["Quantity"]

B online_retail_|l.xlsx <% Generate + Code + Markdown | [» RunAll O Restart == Clear All Qutputs | [&] Jupyter Variables -- & python 3.13.7
cratba.ipynb P

4 InvoiceDate 417534 non-null datetime64[ns]

5 Price 417534 non-null float64

6 Customer ID 417534 non-null object

7 Country 417534 non-null object

dtypes: datetime64[ns](1), float64(1), int64(1), object(5)
memory usage: 28.7+ MB

df["Total Price"] = df["Price"] * df["Quantity"]
df .head()

Customer
ID

15CM CHRISTMAS 2009-12-01 13085 United
GLASS BALL 20 LIGHTS 07:45:00 ) Kingdom
2009-12-01 United

489434 79323P PINK CHERRY LIGHTS 07:45:00 5 13085 Kingdom

2009-12-01 United
489434 79323W  WHITE CHERRY LIGHTS 07:45:00 5 13085 Frpier

RECORD FRAME 7* 2009-12-01 United
69434 22041 SINGLE SIZE 074500 > 13085 Yingdom
STRAWBERRY CERAMIC 2009-12-01 13085 United

TRINKET BOX 074500 - Kingdom

Invoice StockCode Description Quantity InvoiceDate Country

489434 85048

489434 21232

Pucynok 10- Co3qaHue HOBBIX MPU3HAKOB

Kononka Total Price cymmupyer 3HaueHue sl KaXJOW TPYIIbI, TaK XKe
COPTHPYET MO BO3paCTaHHIO/yObIBAaHUIO M BBIBOJAMT TOII-10 cTpaH Mo BeIpyUKe (pHC.

11).

File Edit Selection View Go Run Terminal Help &« L jupiter

@ EXPLORER cratenipynb @ & M -
1

“ JUPITER crates.ipynb > country_revenue = df.groupby(’Country’).sum(‘Total Price’).sort_values(by="Total Price’, ascending=False)

@ online_retail_Lxlsx <% Generate + Code + Markdown | [> RunAll O Restart == Clear All Outputs | [@] Jupyter Variables -+ B, python 3.137

cratba.ipynb

A e 21230 STRAWBERRY CERAMIC ” 2009-12:01 o 13085 United
Kingdom

TRINKET BOX 07:45:00 e

=D Dby B @
country_revenue = df.groupby('Country').sum( Total Price').sort values(by='Total Price", ascending=F

print(“"Ton-10 cTpaH no Bbipyuke:™)
country_revenue.head(10)

[22] v 00s

Ton-10 CTpaH Mo Bhpyuke:

Quantity Price Total Price

Country
United Kingdom 4344969 1386126.613 7038549.633
EIRE 177044 71426.180  328216.410
Netherlands 181823 9170680 263863410
Germany 107133 29898451 196290.351
France 73490 24054.100  129773.830
Sweden 52100 6789.640 50859.510
Denmark 227030 1130.940 46972.950
Switzerland 22053 5236.190 43343410
Spain 18332 7906.020 37084.900
Australia 20053 4056.320 30051.800

Pucynok 11- I'pynmnupoBka JaHHBIX MO CTpaHaM M PacyeT CyMMapHOM BBIPYUYKH
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Hanee cnenyer BuU3yalIn3npoBarh TON-10 cTpaH MO BBIPYYKE C MOMOUIBIO
CTOJIOYaTOM rucrorpaMmsl (puc. 12).

) File Edit Selection View Go Run Terminal Help &= R jupiter

@ EXPLORER cTatb.ipynb @
1

v JUPITER cra > impo s plt
@ online_retail llxlsx < Generate + Code + Markdown | [» RunAll 'O Restart == Clear All Outputs Jupyter Variables  *** & Python 3137
crates.ipynb Spain 18332 7906.020 37084.900
Australia 20053 4056.320 30051.800

t matplotlib.pyplot as plt

sns.barplot(x= ntr ! a ', data=country_revenue.head(10))
plt.title( " Ton- 0

plt.xlabel('C

plt.ylabel

plt.xticks(rotatio

plt.tight layout()

plt.show()

Python

Ton-10 cTpaH no obieil BuIpyyke

» OUTLINE
> TIMELINE
X ®1A0

Pucynok 12- IloctpoeHue rucrorpammbl

Jlanee crnemyeT caenarh 0030p IMHAMHKHU TPOJIaK BO BPEMEHH, C IIOMOIIBIO
KOTOPO¥ MOKHO OTCJICTUTh JUHAMHUKY BBIPYYKH TIO0 MECSIIaM, CaMbIii BHICOKHIA
MUK TIPUXOJIUTCS Ha AekaOpb Mecsil (puc.13).
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) File Edit Selection View Go Run Terminal Help < £ jupiter

i‘\ EXPLORER cratbA.ipynb @
1

“ JUPITER cratbs.ipynb
@ online._retail lxlsx <% Generate + Code " A All Outputs | & Jupyter Variables -+ & python3.137
crarbsa.ipynb
=
0 .dt.to_period('M")
monthly revenue = df.groupby('I nth®).sum( Total Price’
monthly revenue.index = monthly revenue.index.to_til

plt.figure(figsi
sns.lineplot(d
plt.title('n
plt.xlabel(
plt.ylabel(

plt. show()

v 0.is Python

LVHamMuka BbIpyyKM Mo MecaLam

2010-01 2010-03 2010-05 2010-07 2010-09 2010-11
Mecau

> OUTLINE
> TIMELINE
X R1A0

Pucynox 13- O630p aHanm3a npojax BO BpeMEHH

4 BuIBO/BI

B xone uccrnenoBanus Oblia MPOJAEMOHCTPUpPOBaHA paboTa COBPEMEHHBIX
METOJIOB aHalu3a JaHHbIX i1 BbIBOJA HMHGOPMAIMHU O TPaH3aKUUSIX OHJIANH-
pureiina. KommiekcHas 00pa0oTka MAacCHMBOB JaHHBIX, BKJIIOUAIOLIas O3TaIlbl
npenoopadoTKU, OYMCTKH, IPeoOpa30BaHus U BU3yaIU3allid, MO3BOJIMJIA BBIIBUTH
KJIFOYEBBIE  3aKOHOMEPHOCTHM IOTPEOUTENBCKOIO IOBEAEHUS W  PBIHOYHBIE
TEHACHUUHU. llepCcrieKTUBBI JaIbHEMIIMX HCCIENOBAaHUM JIe)KaT B IPUMEHEHUHU
METOJIOB MAIIMHHOTO OOY4YeHHUsl JJIsi MPOTHO3UPOBAHUS IMPOJAX, CErMEHTaIUuu
KJIMEHTCKON 0a3bl M BBIABICHUSI CKPBITBIX NAaTTEPHOB IOBEAECHUS, YTO IMO3BOJIUAT
IIEPEUTU OT PETPOCHEKTUBHON AHAIUTHUKHU K IPEIUKTUBHOU.
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