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ADNOTARE

Acest proiect de teza este dedicat credrii unui sistem automat pentru analiza datelor de
afaceri folosind limbajul de programare Python. in lumea moderna, volumul datelor de afaceri este
in continud crestere, ceea ce necesitd instrumente eficiente pentru analizarea acestora si luarea
deciziilor. Scopul acestui proiect este dezvoltarea unui sistem care sa permitd companiilor sa
automatizeze procesul de analizd a datelor, sa reducad costurile de timp si si imbunatateasca
calitatea deciziilor luate.

Proiectul a inclus o trecere in revista a principalelor metode de analiza a datelor in afaceri
si a solutiilor existente pe piatd. Pe baza acestei analize, au fost selectate cele mai potrivite
instrumente si tehnologii pentru dezvoltarea sistemului. Biblioteci si instrumente Python
specializate, cum ar fi Pandas, NumPy si Apache Spark, au fost folosite pentru a procesa cantitati
mari de date. Pentru a vizualiza rezultatele analizei, au fost alese bibliotecile Matplotlib si Seaborn.

Pentru a stabili problema si a proiecta sistemul, au fost determinate cerintele pentru
functionalitatea sistemului si arhitectura acestuia. Au fost identificate principalele etape ale
procesdrii datelor si metodelor de vizualizare care tin cont de specificul analizei de afaceri. Pentru
a asigura fiabilitatea si scalabilitatea sistemului, au fost dezvoltati algoritmi si arhitecturad adecvate.

Partea finala a lucrarii a implicat implementarea sistemului, inclusiv crearea de scripturi si
aplicatii pentru colectarea, prelucrarea si analiza datelor. Au fost dezvoltati algoritmi pentru lucrul
cu volume mari de date si a fost implementata functionalitatea de vizualizare a rezultatelor analizei.
Sistemul a fost apoi testat si evaluat in functie de criteriile de performanta si conformitate.

La incheierea tezei au fost rezumate rezultatele studiului, s-au tras concluzii cu privire la
dezvoltarea si implementarea sistemului si s-au dat recomandari pentru dezvoltarea si utilizarea
ulterioara a acestuia. Teza include o lista de surse utilizate si aplicatii cu codul sursa al scripturilor
si aplicatiilor dezvoltate, exemple de date si rezultate ale analizelor, precum si materiale
suplimentare care confirma functionalitatea si eficacitatea sistemului.



ABSTRACT

This thesis project is devoted to the creation of an automated system for analyzing business
data using the Python programming language. In the modern world, the volume of business data
is constantly growing, which requires effective tools for analyzing it and making decisions. The
goal of this project is to develop a system that will allow companies to automate the process of
data analysis, reduce time costs and improve the quality of decisions made.

The project included a review of the main methods of data analysis in business and existing
solutions on the market. Based on this review, the most suitable tools and technologies for system
development were selected. Specialized Python libraries and tools such as pandas, NumPy and
Apache Spark were used to process large amounts of data. To visualize the analysis results, the
Matplotlib and Seaborn libraries were chosen.

To set the problem and design the system, requirements for the functionality of the system
and its architecture were determined. The main stages of data processing and visualization methods
that take into account the specifics of business analysis were identified. To ensure the reliability
and scalability of the system, appropriate algorithms and architecture have been developed.

The final part of the work involved the implementation of the system, including the creation
of scripts and applications for collecting, processing and analyzing data. Algorithms for working
with large volumes of data were developed, and functionality for visualizing analysis results was
implemented. The system was then tested and evaluated against performance and compliance
criteria.

At the conclusion of the thesis, the results of the study were summed up, conclusions were
drawn about the development and implementation of the system, and recommendations were given
for its further development and use. The thesis includes a list of sources used and applications with
the source code of the developed scripts and applications, examples of data and analysis results,
as well as additional materials confirming the functionality and effectiveness of the system.



AHHOTAUMA

JIaHHBIN JUIUIOMHBIN NPOEKT IOCBSIIECH CO3JAaHUI0 ABTOMAaTU3UPOBAHHOW CUCTEMBI UL
aHaJM3a JaHHBIX OM3HECA C MCTOIb30BaHUEM sI3bIKa ITporpammupoBanus Python. B coBpemennoM
MUpe 00beMbl OM3HEC-TaHHBIX TOCTOSIHHO PACTYT, 4TO TpeOyeT 3(h(HheKTHBHBIX HHCTPYMEHTOB IS
X aHaiM3a M TPUHATUS pemieHwid. Llenpro maHHOTO mMpoekTa sBJsieTcs pa3paboTKa Takou
CHCTEMBI, KOTOpas TMO3BOJHMT KOMIIAHWSM aBTOMATH3MPOBATh IPOIECC aHaIM3a JaHHBIX,
COKpAaTHUTh BPEMEHHBIE 3aTPAThl M MOBBICUTH KAYE€CTBO MPUHUMAECMBIX PEIICHUH.

B pamkax npoekra OblI IpOBeAEH 0030p OCHOBHBIX METOJOB aHAJIM3a JaHHBIX B OM3HECE
U CYLIECTBYIOIIMX pelieHuil Ha pelHKe. Ha ocHoBe 3Toro o63opa Obutu BbIOpaHbl Haunbolee
MOJIXOJISAIIIE NHCTPYMEHTBI M TEXHOJIOTUU ISl pa3paboTKu cucteMbl. Jljis 00paboTKH OOJBIINX
00BbEMOB JIaHHBIX OBLIM HCIOJB30BaHbl CHENMAIN3UPOBaHHbIE OMOIMOTEKH U HHCTPYMEHTHI
Python, takue kak pandas, NumPy u Apache Spark. /Ing Buzyanuszanuum pe3ynbTaroB aHaan3a
ObuTH BbIOpaHbl Onbanorexkn Matplotlib u Seaborn.

JlJ11 TOCTaHOBKM 3a7jadll U MPOEKTUPOBAHUS CUCTEMBI OBLIM OIpENesieHbl TpeOOBaHuUs K
(yHKIMOHATY CUCTEMBI U €€ apXUTEKType. BbUH BbIIe/IeHbl 0CHOBHBIE ATalbl 00paOOTKU TaHHBIX
U METO/Abl BH3yalM3alliM, Yy4YUThIBalOIIMe creuuduxky OusHec-aHanuza. Jyig obecneueHus
HAJEeKHOCTU M MacITaOUPYEMOCTH CUCTEMBI OBbLIIM pa3paboTaHbl COOTBETCTBYIOLINE alTOPUTMBbI
U apXUTEKTypa.

B ¢unanbHON yacTu paboThl Oblila MpOBEIEHA pean3alysl CUCTEMBI, BKIIOUasi CO3aHHe
CKpPHUIITOB W TPHUJIOKEHUN nsi cOopa, 0OpaOOTKM M aHalmW3a JaHHBIX. beutM pazpaboTaHbl
QNTOPUTMBI ISl PabOTHI ¢ OOJNBIIMMH OObEMaMH JaHHBIX, a TaKXKe peaan30BaH (PyHKIIMOHAT
BU3yaJIM3allMM PEe3yJAbTaTOB aHaiM3a. 3aTeM cHucTeMa Oblla MpOTECTUpPOBaHA M OLEHEHa IO
KPUTEPUSIM MPOU3BOJUTEILHOCTH U COOTBETCTBUS TPEOOBAHUSIM.

B 3axmroueHnn OUITIOMHON paOOThl OBUIM MOJBEICHBI WTOTH HMCCIICAOBAHHS, CICIaHbBI
BBIBOJIBI O pa3pabOTKe U pealn3aluil CUCTEMBI, a TAKXKE JTaHbI PEKOMEH/IAINH TI0 €€ JalTbHEHIIeMY
Pa3BUTHIO U HCIONB30BaHUIO. [lumiomHast paboTa BKJIOYAET B ceOsl CIIMCOK MCIOJIb30BaHHBIX
WCTOYHUKOB U TIPHJIOKCHHS C HCXOIHBIM KOJOM pPa3pa0OTaHHBIX CKPHUIITOB WU TPUIIOKCHHIH,
npUMepaMy JaHHBIX M PE3yJIbTaTOB aHajiK3a, a TaKXKe JOMOJHUTECIBHBIMU MaTepHajaMH,
MOATBEPIKIAIOIIUMH PAO0TOCIIOCOOHOCTh B 3(PPEKTUBHOCTh CHCTEMBI.
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1. Beenenue.

B coBpemMeHHOM Mupe 00beMBI JaHHBIX, C KOTOPBIMU NPUXOUTCS paboTarh B Ou3Hece,
MOCTOSIHHO pacTyT. Kaxplii JeHb KOMIIAaHUM TE€HEPUPYIOT OTPOMHBIE 00bEeMbl HMH(OpPMAIHH,
BKJIIOYAs IaHHBIE O KJIMEHTaX, Mpojakax, (PMHAHCAX, PhIHKE ¥ MHOTOM JpyroM. D QeKTUBHBIHI
aHaM3 ATHX JAaHHBIX CTAHOBHTCS KIIOUEBBIM (DaKTOPOM YCHEImHOro BeaeHusi Omsneca. OH
MO3BOJISIET BBISBIATH TEHACHIMH, IMOHUMAaTh TIOTPEOHOCTH KIMEHTOB, ONTHMH3UPOBATH
MIPOU3BOJICTBEHHBIE MIPOIIECCHI, IPUHUMATH 000CHOBAHHBIE PEIICHUS U MHOTOE JIPYyroe.

AHanu3 gaHHBIX B OM3HECE — 3TO IpoIiecc NpeoOpa30BaHMsl ChIPHIX JAHHBIX B MOJIE3HYIO
MH(POPMALIUIO C IENBI0 BBISBICHUS 3aKOHOMEPHOCTEW, TPEH/IOB M MATTEPHOB, KOTOPHIE MOTYT
[IOMOYb B IPUHATHUHU CTPATETUYECKUX U ONEPATUBHBIX petieHuil. OH BKIIIO4aeT B ceds pa3iuyHbIe
METOJIbl U TEXHUKH, HAYUHAs OT MPOCTOrO arperupoBaHUs JaHHBIX U 3aKaHUMBasl CJIOKHBIMHU
MOJIEISIMU MAIIMHHOTO 0Oy4eHHUS.

OnHako ¢ pocToM 0ObEMOB JaHHBIX M CIOKHOCTH aHAJIMTUYECKUX 3a7a4 CTAHOBUTCS BCE
TpylIHee peann3oBarh 3()(PEeKTUBHBIN aHAIU3 JAHHBIX C MOMOIIBIO TPAJULMOHHBIX METO/I0B. B
9TOM KOHTEKCTE CTAaHOBUTCS aKTyalbHOM 3a/1aua pa3pabOTKH U BHEIPEHUs aBTOMAaTHU3UPOBAHHBIX
CUCTEM aHajHM3a JaHHBIX, KOTOpble MOIIU Obl 00pabaThiBaTh OosblIe 00beMbI HH(OpMaLUH,
MIPOBOANTH CJIOKHBIE BBIYUCIICHUS U NPEIOCTaBIATh MOJIb30BaTEN0 YIOOHBIA MHTepdelic ans
paloThI ¢ pe3ybTaTaMy aHAIN3A.

B 1aHHOM JWIUIOMHOM TIPOEKTE TMpeuiaraeTcs peaju3alys aBTOMAaTH3WPOBAaHHON
CHICTEMBI JJIsl aHaJIN3a JAaHHBIX OM3Heca ¢ WCIOJIB30BaHUEM sI3bIKa IporpaMMupoBanus Python.
Python BeIOpan He ciiyyalflHO — 3TO MOIIHBIH MHCTPYMEHT Uil paOOThI C JaHHBIMHU, KOTOPBIH
IIUPOKO HMCIOJIB3YEeTCS B HAy4HBIX W OM3Hec-cepax Omaromapsi CBOeH MPOCTOTE, THOKOCTH M
ooraroi 3KocucTeMe OMOIMOTEK IUTS aHAIN3a JaHHBIX.

Lenbr0 TaHHOTO MCCIIEOBAHUS SIBIISIETCS pa3padoTKa U peaTu3alysi CUCTEMBI, CTI0COOHON
ahdexTrnBHO 00padaThIBaTh 0OJIBIITHE 0OBEMBI JAHHBIX, POBOJIUTEH PA3IMUHbIC BUIbI aHAJIM3a U
BU3YaJIM3alMH PE3YAbTaTOB. J{JIsl TOCTHKEHUS 3TOM IISITU ITOCTABIICHBI CISIYIONIUE 3a/1a9U:

1. Pa3pa60TaTb APXUTCKTYPY CHCTEMBI, OIPEACINTE OCHOBHBIC KOMIIOHCHTBI W HX
B3aHMOHeﬁCTBHe.

2. Co31aTh CKpUNTHI M MPUIIOKEHUS U cOOpa, 00padOTKU M aHAIN3a JaHHBIX.
3. Pa3zpaborars anropuT™sl Aji1 padOThI C OONIBIIMMH 00ObEMaMH JIaHHBIX.
4. PeanuzoBarpk (h)YHKIIMOHA BU3YaJIH3allMK PE3Y/JIbTaTOB aHAN3a.

5. HpOBeCTI/I TCCTUPOBAHHUEC CUCTEMbI U OLICHUTL €€ IIPOU3BOJUTCILHOCTD IIPpU pa60Te C
Pa3JIMIHBIMHU oobeMaMu JaHHBbIX.

6. CpaBHI/ITb MOJIYUYCHHBIC PE3YJILTATHI C O KUJACMBIMHU U Tpe6OBaHI/IHMI/I.

Hanee B pabote OyneT mpeacTaBieH 0030p CYLIECTBYIOIIUX PEIIEHUH B 001aCTH aHaIM3a
JaHHBIX OW3HEca, IOCTAHOBKA 3a/ayl M IPOEKTUPOBAHME CHUCTEMBI, OIHCAHHE JTaroB
pa3paboTKu, TECTUPOBAHUE U OLICHKA KaueCTBa CUCTEMBI, a TAKXKe 3aKJII0YEHUE U PEKOMEHIAINH
0 JaJbHEUIIEMY Pa3BUTHUIO NTPOEKTaA.

PabGora HaJ JaHHOM TeMOM AKTydJIbHa U 3HA4YMMa, TaK KaK COBPCMCHHBIM KOMIIAHUAM
Tpe6y10Tc;1 HHCTPYMCHTHI, CIIOCOOHEIE O6pa6aTLIBaTL U aHaJIM3UpOBaATbL OI'POMHBIC 00BEMBI
JaHHBbIX, YTOOBI MNPpUHHUMATb 000CHOBaHHBIE peUICHUA U 0CTaBaTbCA KOHKprHTOCHOCO6HLIMI/I Ha
PBIHKE. Ha,[[CIOCB, YTO PE3YIbTAThbl JAHHOTO HUCCICAOBAHUSA OKaKYTCA IOJIC3HBIMHU U NIOMOTYT B
PCHICHUH aKTYAJIbHBIX 3a1a4 OusHeca.



ucnoibp3oBanueM Python, dro momokeT MOBBICUTH 3()(HEKTUBHOCTH HPUHATHS pEIICHUH U
JOCTHXKEHUE OU3HEC-IIeICH.
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