VIR ATV IVE PR D A B J‘\J-Jtr'-{l-d.]j
N UMBIAGH B A USEARGUUNASEL AT

FERGANATBHANGHAO U,
INAMED AR EREVIURAMIMAD SUERT UHAYIV

“AL-FARG‘ONIY
AVILODLAR)”

ELEKTRON ILMIY JURNALI | ELECTRONIC SCIENTIFIC JOURNAL
TA’LIMDAGI

iLMIY, OMMABOP

VA ILMIY TADQIQOT

ISHLARI

55 4-SON 1(4)
2023-YIL

b
e K

'1 : b
'.",:_ I'H'I'J. .
~ ':. D ‘ff -

n'.
r'.

AU F&klﬂ@"@[&ﬂﬂ ./
@"ZIE[KSD@F@M




ISSN 2181-4252

O‘ZBEKISTON RESPUBLIKASI RAQAMLI TEXNOLOGIYALAR VAZIRLIGI

MUHAMMAD AL-XORAZMIY NOMIDAGI
TOSHKENT AXBOROT TEXNOLOGIYALARI UNIVERSITETI

FARG‘ONA FILIALI

Muassis: Muhammad al-Xorazmiy
nomidagi Toshkent axborot
texnologiyalari universiteti
Farg'ona filiali.

Chop etish tili: O‘zbek, ingliz, rus.
Jurnal texnika fanlariga
ixtisoslashgan bo‘lib, barcha

shu sohadagi matematika,

fizika, axborot texnologiyalari
yo‘nalishida magqolalar chop etib
boradi.

Yupeaureb: epranckuii Guiu-
aJ1 TalIKeHTCKOr0 YHUBEPCUTETA
MHGOPMAIMOHHBIX TEXHOJIOTUI
vMeHU MyxaMMa/a aj-Xopa3MH.
fA3bIK M3JaHUA: Y36eKCKUH, aH-
IJIMACKUH, PYCCKUU.

Kypnan cienmanusupyeTcs Ha
TEXHUYECKUX HayKax U MyOJIMKyeT
CTaThY B 06JIaCTH MaTEMATHUKH,
GU3HMKHU U UHPOPMALIUOHHBIX TEX-
HOJIOTHH.

2023 yil, Tom 1, Ne4
Vol.1, Iss.4, 2023y

ELEKTRON ILMIY JURNALI

«Al-Farg'oniy avlodlari» («The descendants of al-Fargani», «Potomki al-
Fergani») Ozbekiston Respublikasi Prezidenti administratsiyasi huzuridagi
Axborot va ommaviy kommunikatsiyalar agentligida 2022-yil 21 dekabrda

054493-son bilan ro‘yxatdan o'tgan.

Founder: Fergana branch of the
Tashkent University of Information
Technologies named after
Muhammad al-Khorazmi.
Language of publication: Uzbek,
English, Russian.

The magazine specializes in
technical sciences and publishes
articles in the field of mathematics,
physics, and information
technology.

ELECTRONIC SCIENTIFIC JOURNAL

Tahririyat manzili:
151100, Farg'ona sh.,
Aeroport ko'chasi 17-uy,
202A-xona
Tel: (+99899) 998-01-42
e-mail: info@al-fargoniy.uz

Jurnal OAK Rayosatining 2023-yil 30 sentabrdagi 343-sonli qarori bilan
Texnika fanlari yonalishida milliy nashrlar ro'yxatiga kiritilgan.

FARG'ONA - 2023 YIL

Qo'lyozmalar taqrizlanmaydi va
qaytarilmaydi.



TAHRIR HAY’ATI

Maxkamov Baxtiyor Shuxratovich,

Muhammad al-Xorazmiy nomidagi Toshkent axborot
texnologiyalari universiteti rektori, iqtisodiyot fanlari doktori,
professor

Muxtarov Farrux Muhammadovich,

Muhammad al-Xorazmiy nomidagi Toshkent axborot
texnologiyalari universiteti Farg’ona filiali direktori, texnika
fanlari doktori

Arjannikov Andrey Vasilevich,
Rossiya Federatsiyasi Sibir davlat universiteti professori, fizika-
matematika fanlari doktori

Satibayev Abdugani Djunusovich,
Qirg’iziston Respublikasi, Osh texnologiyalari universiteti,
fizika-matematika fanlari doktori, professor

Rasulov Akbarali Maxamatovich,

Muhammad al-Xorazmiy nomidagi TATU Farg’ona filiali
Axborot texnologiyalari kafedrasi professori, fizika-matematika
fanlari doktori

Yakubov Maksadxon Sultaniyazovich,

Muhammad al-Xorazmiy nomidagi TATU  «Axborot
texnologiyalari» kafedrasi professori, t.f.d., professor, xalqaro
axborotlashtirish fanlari Akademiyasi akademigi

G‘ulomov Sherzod Rajaboyevich,
Muhammad al-Xorazmiy nomidagi TATU Kiberxavfsizlik
fakulteti dekani, Ph.D., dotsent

G‘aniyev Abduxalil Abdujaliovich,
Muhammad al-Xorazmiy nomidagi TATU Kiberxavfsizlik
fakulteti, Axborot xavfsizligi kafedrasi t.f.n., dotsent

Zaynidinov Hakimjon Nasritdinovich,

Muhammad al-Xorazmiy nomidagi TATU Kompyuter injiniringi
fakulteti, Sun’iy intellekt kafedrasi texnika fanlari doktori,
professor

Bo’taboyev Muhammadjon To’ychiyevich,
Farg‘ona politexnika instituti, Iqtisod fanlari doktori, professor

Abdullayev Abdujabbor,
Andijon mashinosozlik instituti, Iqtisod fanlari doktori, professor

Qo’ldashev Abbosjon Hakimovich,

O‘zbekiston milliy universiteti huzuridagi Yarimo‘tkazgichlar
fizikasi va mikroelektronika ilmiy-tadqiqot instituti, texnika
fanlari doktori, professor

Ergashev Sirojiddin Fayazovich,
Farg’ona politexnika instituti, elektronika va asbobsozlik
kafedrasi professori, texnika fanlari doktori, professor

Qoraboyev Muhammadjon Qoraboevich,

Toshkent tibbiyot akademiyasi Farg‘ona filiali fizika matematika
fanlari doktori, professor, BMT ning maslaxatchisi maqomidagi
xalqaro axborotlashtirish akademiyasi akademigi

Polvonov Baxtiyor Zaylobiddinovich,
Muhammad al-Xorazmiy nomidagi TATU Farg’ona filiali Ilmiy
ishlar va innovatsiyalar bo’yicha direktor o’rinbosari

Zulunov Ravshanbek Mamatovich,

Muhammad al-Xorazmiy nomidagi TATU Farg’ona filiali
Dasturiy injiniring kafedrasi dotsenti, fizika-matematika fanlari
nomzodi

Saliyev Nabijon,
O’zbekiston jismoniy tarbiya va sport universiteti Farg’ona
filiali dotsenti

Abdullaev Temurbek Marufovich,

Muhammad  al-Xorazmiy nomidagi TATU  Axborot
texnologiyalari kafedra mudiri, texnika fanlar bo‘yicha falsafa
doktori

Zokirov Sanjar Ikromjon o‘g‘li,

Muhammad al-Xorazmiy nomidagi TATU Farg’ona filiali
Ilmiy tadqiqotlar, innovatsiyalar va ilmiy-pedagogik kadrlar
tayyorlash bo‘limi boshlig‘i, fizika-matematika fanlari bo‘yicha
falsafa doktori

Jurnal quyidagi bazalarda indekslanadi:

k2§ Google

\gnvmumuun W,

€]

JO

R

Sas I O irectory of

== Research
1Y 1l [ournals Indexing

PRLD
UJRNALS

Eslatma! Jurnal materiallari to‘plamiga kiritilgan ilmiy maqolalardagi raqamlar, ma’lumotlar haqqoniyligiga
va keltirilgan iqtiboslar to‘g‘riligiga mualliflar shaxsan javobgardirlar.



MUNDARIJA | OIVTABJIEHHUE | TABLE OF CONTENTS

Muxtarov Farrux Muhammadovich, TARMOQ TRAFIGI ANOMALIYALARINI 4-7
IDENTIFIKATSIYA QILISHNING STATIK USULI

Daliyev Baxtiyor Sirojiddinovich, Abelning umumlashgan integral tenglamasini yechish uchun Sobolev| 8-14
fazosida optimal kvadratur formulalar

Umarov Shuxratjon Azizjonovich, KRIPTOBARDOSHLI KRIPTOGRAFIK TIZIMLAR VA ULARNING| 15-21
KLASSIFIKATSIYASI

Zulunov Ravshanbek Mamatovich, PYTHONDA NEYRON TARMOQNI QURISH VA BASHORAT QILISH | 22-26
Djalilov Mamatisa Latibdjanovich, IKKI QATLAMLI NOELASTIK PLASTINKANING KO‘NDALANG | 27-30
TEBRANISHI UMUMIY TENGLAMASINI TAHLIL QILISH

Erkin Uljaev, Azizjon Abdulkhamidov, Utkirjon Ubaydullayev, A Convolutional Neural Network For| 31-36
Classification Cotton Boll Opening Degree

Seytov Aybek Jumabayevich, Xusanov Azimjon Mamadaliyevich, Magistral kanallarda suv resurslarini| 37-43
boshgqarish jarayonlarini modellashtirish algoritmini ishlab chiqish

Abdullayev Temurbek Marufjonovich, Algorithm of functioning of intellectual information-measuring system | 44-49
Odinakhon Sadikovna Rayimjanova, Usmonali Umarovich Iskandarov, Reaserch of highly sensitive [ 50-53
deformation semiconductor sensors based on AFV

S.S.Radjabov, G.R.Mirzayeva, A.O.Tillavoldiyev, J.A.Allayorov, BARG TASVIRI BO‘YICHA MADANIY | 54-59
O‘SIMLIKLARNING FITOSANITAR HOLATINI ANIQLASH ALGORITMLARI

OprameB Otabex Mup3amynaroBud, MHTEIEKTyaabHBIH OMTOIEKTPOHHBIA TIPUOOP IS yaeTa U KOHTpous [ 60-65
PacxoioM BOJIbI B OTKPBITHIX KaHaJIaX

Xomidov Xushnudbek Rapigjon o°g‘li, Nurmatov Sardorbek Xasanboy o°‘g‘li, Yo’ldashev Bilol Igboljon| 66-69
o‘g‘li, O‘lmasov Farrux Yorqinjon o‘g‘li, Konus setkali chang tozalovchi qurilma uchun chang namunalarining

dispers tarkibi tahlili

Akhundjanov Umidjon Yunus ugli, VERIFICATION OF STATIC SIGNATURE USING CONVOLUTIONAL | 70-74
NEURAL NETWORK

JlazapeBa Mapuna BukropoBHa, [opoBuk Anekcanap Ansdppenosud, [{udppoBuzanus u nudpposoit menen- | 75-81
JKMCHT B COBPEMEHHOM YIIPaBICHUN

D.X.Tojimatov, KIBERTAHDIDLARNI OLDINI OLISHDA KIBERRAZVEDKA AMALIYOTI VA UNING | 82-85
USTUVOR VAZIFALARI

Muxtarov Farrux Muhammadovich, Rasulov Akbarali Maxamatovich, Ibroximov Nodirbek Ikromjonovich,| 86-89
Kompyuter eksperimenti orqali kam atomli mis klasterlarining geometrik tuzilishini o‘rganish

Umurzakova Dilnoza Maxamadjanovna, BOSHQARISH QONUNLARINI ADAPTATSIYALASH| 90-94
ALGORITMLARINI ISHLAB CHIQISH

Muxamedieva Dildora Kabilovna, Muxtarov Farrux Muhammadovich, Sotvoldiev Dilshodbek Marifjonovich, | 95-103
JAMOAT TRANSPORTI MARSHRUTLARINI QURISH INTELLEKTUAL ALGORITMLARI

Hypnunoa Pazusxon AbauxannkoBHa, [lepcriekTHBEI pUMEHEHHS 3JIEMEHTOB C aHOMaTbHBIMU (hoToBOJBTa- | 104-108
WUYECKUMH HATPSDKEHUSIMU

Bozarov Baxromjon Ilxomovich, UCH O‘LCHOVLI FAZODAGI SFERADAANIQLANGAN | 109-113
FUNKSIYALARNI TAQRIBIY INTEGRALLASH UCHUN OPTIMAL KUBATUR FORMULALAR

VmxaeB Opkun, Xynoibepaues Dnép Daxpunaun yrm, Hapsymnaes lloxpyx Hypamu yrm, PASPABOTKA | 114-122
KOHCTPYKIIMN 1 ®YHKILMOHAJIBHOM CXEMbI HOJYLMJINHAPUYECKOIO EMKOCTHOIO
IMOTOYHOI'O BJIATOMEPA

Mamirov Uktam Farkhodovich, Buronov Bunyod Mamurjon ugli, ALGORITHMS FOR FORMATION OF | 123-127
CONTROL EFFECTS IN CONDITIONS OF UNOBSERVABLE DISTURBANCES

Sharibayev  Nosirjon Yusubjanovich, Jabborov Anvar Mansurjonovich, YURAK-QON TOMIR | 128-136
KASALLIKLARI DIAGNOSTIKASI UCHUN TEXNOLOGIYALAR, ALGORITMLAR VA VOSITALAR

Marina Lazareva, Estimating development time and complexity of programs 137-141
Asrayev Muhammadmullo, ONLINE HANDWRITING RECOGNITION 142-146
Norinov Muhammadyunus Usibjonovich, SPEKTR ZONALI TASVIRLARGA INTELLEKTUAL ISHLOV | 147-152
BERISH USULLARI TAHLILI

Xudoynazarov Umidjon Umarjon o‘g‘li, PARAMETRLI ALGEBRAGA ASOSLANGAN EL-GAMAL | 153-157
SHIFRLASH ALGORITMLARINI GOMOMORFIK XUSUSIYATINI TADQIQ ETISH

D.M.Okhunov, M.Okhunov, THE ERAOF THE DIGITALECONOMY ISAN ERAOFNEW OPPORTUNITIES | 158-165

ANDPROSPECTS FOR BUSINESS DEVELOPMENT BASED ON CROWDSOURCING TECHNOLOGIES




MUNDARIJA | OIVTABJIEHUE | TABLE OF CONTENTS

ComneB baxpomxon HabumkonoBud, [TyTeBomuTens mo moctpoennto Be6-API Ha Django - Illar 3a marom c
Django REST framework — oT Mozesieli 10 npoBepKy paboTOCIIOCOOHOCTH

166-171

Sevinov Jasur Usmonovich, Boborayimov Okhunjon Khushmurod ogli, ALGORITHMS FOR SYNTHESIS
OF ADAPTIVE CONTROL SYSTEMS WITH IMPLICIT REFERENCE MODELS BASED ON THE SPEED
GRADIENT METHOD

172-176

Mamatov Narzullo Solidjonovich, Jalelova Malika Moyatdin qizi, Tojiboyeva Shaxzoda Xoldorjon qizi,
Samijonov Boymirzo Narzullo o’g’li, SUN’IY YO’LDOSHDAN OLINGAN TASVIRDAGI DALA
MAYDONI CHEGARALARINI ANIQLASH USULLARI

177-181

OO0yxoB Bagum AnaronbeBuy, Kpunrorpadus Ha ocHoBe amuntuueckux Kpusbix (ECC)

182-188

Turdimatov Mamirjon Mirzayevich, Sadirova Xursanoy Xusanboy qizi, AXBOROTNI HIMOYALASHDA
CHETLAB O’TISHNING MUMKIN BO‘LGAN EHTIMOLLIK XOLATINI BAHOLASH USULLARI

189-193

Musayev Xurshid Sharifjonovich, TRIKOTAJ] MAHSULOTLARIDA NUQSONLI TO‘QIMALARNING
ANIQLASHNING MATEMATIK MODELI VA UNING ALGORITMLARI

194-196

Kodirov Ahkhmadkhon, Umarov Abdumukhtar, Rozaliyev Abdumalikjon, ANALYSIS OF FACIAL
RECOGNITION ALGORITHMS IN THE PYTHON PROGRAMMING LANGUAGE

197-205

Suyumov Jorabek Yunusalievich, METHODOLOGICAL PROBLEMS OF QUALIMETRY IN CONDUCT
OF PEDAGOGICAL EXPERIMENT-EXAMINATION

206-211

XamxaeB Cannaxoap Mcemownn yrmu, AKTYAJIBHOCTD ITPOBJIEMbBI 3AIIUThI UTHOOPMALIMOHHBIX
CUCTEM MAJIOI'O 1 CPEAHEI'O BU3ZHECA OT KMBEPATAK

212-217

M.M Khalilov, Effect of Heat Treatment on the Photosensitivity of Polycrystalline PbTe Films AND PbS

218-221

Taxubaes Miaxom Baxruéposuy, [IOJJHOCTHIO BOJIOKOHHBI CEHCOP, OCHOBAHHBIN HA KOH-
CTPYKIIMU U3 MAJIOMOJIOBOT'O BOJIOKOHHOI'O CMEIIEHUS C KACKATHBIM COEJJUHEHU-
EM BOJIOKOHHOM PEIIETKU C BOJIbIIIMM UHTEPBAJIOM, UCTIOJIB3YETCSA J1J15 OIIPEJIEJIE-
HUS UCKPUBJIEHU S U ITPOBEJJEHU ST AKYCTUYECKUX W3MEPEHUI

222-225

Sharibaev Nosir Yusubjanovich, Djuraev Sherzod Sobirjanovich, To’xtasinov Davronbek Xoshimjon o’g’li,
PRIORITIES IN DETERMINING ELECTRIC MOTOR VIBRATION WITH ADXL345 ACCELEROMETER
SENSOR

226-230

Mukhammadjonov A.G., ANALYSIS OF AUTOMATION THROUGH SENSORS OF HEAT AND
HUMIDITY OF DIFFERENT DIRECTIONS

231-236

Opmarosa 3apuna Kaxpamonosna, AKTYAJIbBHOCTbD IIPEITIOJJABAHUSA SA3BIKA ITPOT'PAMMUPOBA-
HUA C++ B BBICIINX YYEBHBIX 3ABEJIEHUAX

237-241

Saparbaev Rakhmon, ANALOG TO DIGITAL CONVERSION PROCESS BY MATLAB SIMULINK

242-245

CamnkoBa M.A., ABazoBa H.K., CAMOOBYUYEHUE NCKYCCTBEHHOI'O MHTEJIJIEKTA, BA3OBBIE
IMPUHIUIIBI PABOTBI UICKYCCTBEHHOI'O UHTEJUIEKT HA ITPOCTOM ITPUMEPE

246-250

Abduhafizov Tohirjon Ubaydullo 0’g’li, Abdurasulova Dilnoza Botirali kizi, DEVELOPMENT OF
ALGORITHMS IN THE ANALYSIS OF DEMAND AND SUPPLY PROCESSES IN ECONOMIC SYSTEMS

251-256

Kayumov Ahror Muminjonovich, CREATING MATHEMATICAL MODELS TO IDENTIFY DEFECTS IN
TEXTILE MACHINERY FABRIC

257-261

Mirzakarimov Baxtiyor Abdusalomovich, Xayitov Azizjon Mo’minjon o’g’li, BIOMETRIC METHODS
SECURE COMPUTER DATA FROM UNAUTHORIZED ACCESS

262-266

Soliyev B., Odilov A., Abdurasulova Sh., Leveraging Python for Enhanced Excel Functionality: A Practical
Exploration

267-271

XKypaes Hypmaxaman Mamarosuu, Cuctemsl DnekrpocHabxenust O6opynosanus [Ipeanpusituii Cesizu: Ha-
JIEeXKHOCTb U D(H(PEKTUBHOCTD

272-276

Rasulova Feruzaxon Xoshimjon qizi, Isroilov Sharobiddin Mahammadyusufovich, OLIY TA’LIM
MUASSASALARIDA MUTAXASISILIK FANLARINI  O‘QITISHDA MULTIMEDIALI MOBIL
ILOVADANDAN FOYDALANISHNING STATISTIK TAHLILI

277-280

Muxtarov Farrux Muxammadovich, Toshpulatov Sherali Muxamadaliyevich, SUN'TY INTELLEKT
YORDAMIDA HITIMOIY TARMOQ MONITORINGI TIZIMINI YARATISH, AFZALLIKLARI VA
MUHIM JIXATLARI

281-285

Sadikova Munira Alisherovna, APPLICATION OF ARTIFICIAL INTELLIGENCE DEVICES IN
MANUFACTURING

286-290

Mamatov Narzullo Solidjonovich, Ibroximov Sanjar Rustam o°‘g‘li, Fayziyev Voxid Orzumurod o‘g‘li,
Samijonov Abdurashid Narzullo o‘g‘li, SUN’IY INTELLEKT VOSITALARINI TA’LIMNI NAZORAT
QILISH VA BAHOLASHDA QO‘LLASH

291-297




Muhammad al-Xorazmiy nomidagi TATU
Farg‘ona filiali “Al-Farg‘oniy avlodlari”
elektron ilmiy jurnali ISSN 2181-4252
Tom: 1| Son: 4 | 2023-yil

"Descendants of Al-Farghani" electronic scientific
journal of Fergana branch of TATU named after
Muhammad al-Khorazmi. ISSN 2181-4252
Vol: 1] 1ss: 42023 year

Myxammana amb-Xopasmu ISSN 2181-4252
Tom: 1| Beyck: 4 | 2023 rox

Leveraging Python for Enhanced Excel Functionality: A Practical Exploration

Soliyev B.,

Senior lecturer of the Fergana branch of the Tashkent
University of Information Technologies named after
Muhammad al-Khorazmi

Odilov A,

Student of the Fergana branch of the Tashkent University of

Information Technologies named after Muhammad al-
Khorazmi

Abdurasulova Sh.,

Student of the Fergana branch of the Tashkent University of

Introduction: In the realm of data analysis and
automation, Python has emerged as a go-to
programming language for its simplicity, versatility,
and extensive library support. Microsoft Excel, with its
widespread use in business and academia, provides a
familiar interface for users. The integration of Python
with Excel combines the strengths of both, offering
enhanced functionality and efficiency. This article
explores the synergy between Python and Excel,
highlighting their collaborative potential across various
problem-solving scenarios.

On August 22, 2023, Microsoft unveiled the
inclusion of the Python programming language in the
beta version of Microsoft 365's Excel, aiming to
enhance data analysis and visualization capabilities.
According to Stefan Kinnestrand, the General Manager
at Microsoft, users can now manipulate and analyze
data in Excel using Python libraries and graphical
representations, and subsequently refine their insights

Information Technologies named after Muhammad al-
Khorazmi

Abstract: In today's data-driven world, the synergy between Python, a versatile programming
language, and Microsoft Excel, a ubiquitous spreadsheet application, has become increasingly vital.
This article delves into the integration of Python with Excel, presenting a comprehensive overview
of its applications across various problem domains. From automating repetitive tasks to performing
complex data analysis, the collaboration between Python and Excel proves to be a powerful solution.
This article explores the seamless integration, discusses relevant literature, presents a methodology
for implementation, showcases results through real-world examples, and concludes with insights into
the potential benefits and future developments.

Keywords: Python, Microsoft Excel, Data Analysis, Automation, Integration, Spreadsheet,
Programming, Data Visualization, Data Processing.

through Excel formulas, charts, and pivot tables. The
integration allows advanced data analysis within
Excel's familiar interface, with direct access to Python
from the Excel ribbon.

Microsoft clarified that users won't have to
install additional software or configure add-ins, as
Python integration is seamlessly incorporated into the
built-in Excel and Power Query connectors.
Additionally, a new PY function has been introduced,
enabling the display of Python data in an Excel
spreadsheet grid. Through a collaboration with
Anaconda, the enterprise Python repository, widely-
used Python libraries like pandas, statsmodels, and
Matplotlib will soon be accessible to all Microsoft 365
users within Excel.

“I'm  delighted that this excellent tight
integration of Python and Excel has now seen the light
of day. | expect that both communities will find new
and exciting applications in this collaboration,
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expanding the capabilities of each partner. When |
joined Microsoft three years ago, | had no idea that this
was possible,” explained Python creator Guido van
Rossum, who has been an engineer emeritus at
Microsoft since November 2020.

Microsoft clarified that the inclusion of Python
in Excel will be part of the Microsoft 365 subscription
during the preview testing phase of the updated
product. However, following the conclusion of internal
testing, certain features will be restricted unless
accessed through a paid license.

Restrictions in the integration of Python and
Excel include running exclusively in the cloud,
utilizing  protected libraries from Anaconda,
disallowing network access, preventing access to user
tokens, and restricting Python code from accessing
other file properties such as formulas, charts, pivot
tables, macros, or VBA code.

Literature Review: The integration of Python
with Microsoft Excel has been a subject of interest for
researchers and practitioners alike. Numerous studies
have demonstrated the advantages of using Python to
augment Excel's capabilities. Research indicates that
this  collaboration  facilitates seamless data
manipulation, analysis, and visualization. Notable
works have explored the implementation of Python
scripts to automate repetitive tasks, improve data
accuracy, and enable advanced analytics within the
Excel environment.

Methodology: Implementing Python with
Excel involves several approaches, such as using
external libraries like openpyxl and pandas for data
manipulation, or leveraging tools like xlwings for a
bidirectional interface between Python and Excel. This
section outlines a practical methodology for integrating
Python with Excel, covering the installation of
necessary libraries, script development, and execution
within the Excel environment. Additionally, it explores
the utilization of Python for automating routine tasks,
handling large datasets, and generating dynamic
visualizations.

analysis and creating interactive dashboards.
Screenshots, code snippets, and visual representations
showcase the tangible benefits of utilizing Python for
data manipulation and analysis within the Excel
framework.

Below are a few examples of Python code
snippets that demonstrate the integration of Python
with Microsoft Excel using different libraries.

1. Using openpyxI for basic Excel operations:

import openpyx|

# Create a new Excel workbook
workbook = openpyxl.Workbook()

# Access the default sheet
sheet = workbook.active

# Write data to cells
sheet['Al'] = 'Hello’
sheet['B1'] = 'World'

# Save the workbook
workbook.save(‘example.xlIsx")

2. Using pandas for data manipulation:
import pandas as pd

# Read data from Excel into a DataFrame
df = pd.read_excel(‘example.xlIsx")

# Perform data manipulation (e.g., filtering,
sorting)

filtered data = df[df['Columnl'] >
10].sort_values(by="Column2")

# Write the modified DataFrame back to Excel
filtered_data.to_excel('modified_example.xlsx’,
index=False)

Results: To illustrate the effectiveness of 3. Using xlwings for  bidirectional
Python-Excel integration, this section presents real- | communication:
world examples and outcomes. Examples range from
simple tasks like automating cell formatting to more import xlwings as xw
complex scenarios such as conducting statistical
268
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# Connect to the active Excel instance
wh = xw.Book()

# Access the active sheet
sheet = wh.sheets.active

# Write data from Python to Excel
data_to_write = [[1, 2, 3], [4, 5, 6]]
sheet.range('‘Al").value = data_to_write

# Read data from Excel to Python
data_read = sheet.range('Al’).expand().value
print(data_read)

These examples provide a glimpse into the
capabilities of Python when integrated with Microsoft
Excel.

Step by step in Python using the openpyxl
library for creating an Excel file, adding data,
performing calculations, and formatting cells.

Step 1: Install openpyxI

If you haven't installed the openpyxI library,
you can do so using the following command:

pip install openpyxl
Step 2: Create an Excel file and sheet
import openpyxl

# Create a new Excel workbook
workbook = openpyxl.Workbook()

# Access the default sheet
sheet = workbook.active

# Optionally, you can also create a new sheet
workbook.create_sheet(""Sheet2")

# Save the workbook
workbook.save(‘example.xlsx’)

This code creates an Excel workbook with the
default sheet (Sheetl) and an additional sheet named
"Sheet2". The workbook is then saved as
"example.xlIsx".

Step 3: Add data to the sheet

# Access the default sheet
sheet = workbook.active

# Add data to cells
sheet['Al'] = 'Name'
sheet['B1'] = 'Age’
sheet['A2'] = 'John’
sheet['B2'] = 25
sheet['A3'] = 'Alice’
sheet['B3'] = 30

# Save the workbook
workbook.save(‘example.xIsx")

In this step, we add headers and some sample

data to the Excel sheet.

Step 4: Perform calculations

# Access the default sheet
sheet = workbook.active

# Perform calculations (e.g., sum of ages)
sheet['A4'] = 'Total Age'
sheet['B4"] = '=SUM(B2:B3)'

# Save the workbook
workbook.save(‘example.xlIsx’)

Here, we add a total row and use a formula to

calculate the sum of ages.

Step 5: Format data in cells
from openpyxl.styles import Font, Alignment

# Access the default sheet
sheet = workbook.active

# Format headers
for cell in sheet['A1:B1']:
for col in cell:
col.font = Font(bold=True)
col.alignment =

Alignment(horizontal="center")
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# Format total row

sheet['A4'].font = Font(bold=True)

sheet['B4'].font = Font(bold=True,
color="FF0000") # Red font color

sheet['B4'].alignment =
Alignment(horizontal="center’)

# Save the workbook
workbook.save('example_formatted.xlIsx")

This step demonstrates how to format cells,
making headers bold, center-aligning text, and
changing the font color of the total cell.

After running these steps, you'll have an Excel
file named "example_formatted.xlIsx™ with multiple
sheets, data, calculations, and formatted cells. Feel free
to adapt these steps based on your specific
requirements.

Working with diagrams in Excel can be
accomplished using Python and the openpyxl library.
Let's walk through the process of creating a simple
chart (diagram) in an Excel sheet.

Step 1: Install openpyxI

If you haven't installed the openpyxl library,
you can do so using the following command:

pip install openpyxl
Step 2: Create an Excel file and sheet
import openpyxI

# Create a new Excel workbook
workbook = openpyxl.Workbook()

# Access the default sheet
sheet = workbook.active

# Add data to cells
sheet['Al'] = 'Category"
sheet['B1'] = 'Value 1'
sheet['C1'] = 'Value 2'
sheet['A2'] ='A’
sheet['B2'] = 10
sheet['C2'] =15
sheet['A3"] = 'B'

sheet['B3'] = 20
sheet['C3'] = 25

# Save the workbook
workbook.save(‘example_chart.xIsx")

Step 3: Add a Bar Chart to the Excel sheet

from openpyxl.chart import BarChart,

Reference

# Access the default sheet
sheet = workbook.active

# Create a BarChart object
chart = BarChart()

# Define the data for the chart
data = Reference(sheet, min_col=2,

min_row=1, max_col=3, max_row=3)

categories = Reference(sheet, min_col=1,

min_row=2, max_row=3)

# Add data to the chart
chart.add_data(data, titles_from_data=True)
chart.set_categories(categories)

# Add the chart to the worksheet
sheet.add_chart(chart, "E5")

# Save the workbook
workbook.save(‘example_chart.xlIsx")

In this step, we create a simple bar chart using

the data in columns B and C. The chart is added to the
worksheet starting from cell E5.

Step 4: Customize the Chart (Optional)

# Customize the chart

chart.title = "Sample Bar Chart"
chart.x_axis.title = 'Categories’
chart.y_axis.title = 'Values'

# Save the workbook
workbook.save('example_chart_customized.xls
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You can customize the chart title, as well as the | INSIGHTS //Galaxy International Interdisciplinary
titles for the X and Y axes according to your | ResearchJournal. —2023.—T.11.—Ne. 11.-C. 25-30.

preferences. 7. https://letslearnabout.net/blog/what-is-
After running these steps, you'll have an Excel | django-rest-framework-and-why-you-should-learn-it/
file named "example_chart_customized.xIsx" with a 8. https://mkdev.me/ru/posts/chto-takoe-
bar chart embedded in the sheet. django-rest-framework
Conclusion: The collaboration between Python 9. https://habr.com/ru/news/756266/

and Microsoft Excel offers a potent solution for
addressing diverse challenges in data analysis and
automation. This article has provided insights into the
integration's practical applications, supported by a
literature review, a detailed methodology, and tangible
results. As organizations continue to grapple with large
datasets and seek efficient ways to analyze and
visualize data, the combination of Python and Excel
emerges as a compelling strategy. Moving forward, the
continued development of tools and libraries is
expected to further enhance the capabilities of this
integration, unlocking new possibilities for users
across various domains.
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