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Pedepar

ITosicHtoBanbHa 3anucka: 67 c., 13 puc., 8 nogarku, 40 mxepen.

OO0’ €eKT MOCHIKEHHS: TIpoliec 300py Ta aHalli3y JaHUX 3 BeO-CalTIB IHTEpHET-
mara3uHiB Rozetka ta ®okcrport. i muiarhopmu HamarOTh BETUKY KUTBKICTh IIHHUX
JTAHUX IS aHATI3y Ta iX O0OpOOKH .

[IpeaMeT TOCHIIKEHHS: aITOPUTMH Ta METOAM K OTPUMYBATH, OOpOOIIATH Ta
30epiratu AaHi 3 BeO-CalTIB 3a JOMOMOIOK CEPBEPHOI IIATPOPMH, 3 AKIIEHTOM Ha
BukopuctanHi TypeScript Ta Node.js mis po3poOku aHamiTuuHUX (yHKIN Ta 0a3
naanx MySQL ta MongoDB mst 30epiranns orpumanoi iHdopmarttii. Cuctema. Bin
TAKOX  JOCHIDKY€  ONTUMI3AII0  MPOILECY aHAMITUKU 1 3a0e3MeUeHHs
MIPOJYKTUBHOCTI, TOYHOCTI Ta MAacIITA0OBAHOCTI CUCTEMH.

Meta poboTh: CTBOpEeHHS €(PEKTHBHOI CEPBEPHOI Ta KIIEHTCHKOI YaCTUHU
wiatpopMu, sSKa MOXKE€ aBTOMAaTHYHO OTPUMYBAaTH JaHi 3 BeO-caiitiB Rozetka Ta
®okctpor. OCHOBHA yBara NPUIUISETbCS PO3POOI CHCTEMH, SKa MOXKE THYYKO
aIanTyBaTHUCS 10 3MiH Y CTPYKTYpi BeO-CalTIB 1 TOUHO 30epiraTH JaHi B PEIIAIIHHIX
1 IOKYMEHTHO-OpIEHTOBaHUX 0a3ax AaHUX Ta Oyle 3pydyHa 1 3po3ymijia KilleBOMY
KOpPHUCTyBady. IHIIa MeTa - CTBOPHUTH apXiTEKTypy, sSKa JO3BOJIUTH PO3IITUPHUTH
wiaTGopMy ISl aHATI3y 1HIIMX BeO-CalTIB.

PesynbpraTu: Oyna po3pobiieHa cepBepHa Ta KIIE€HTChKAa YacTHHA TIAT(OPMH,
sKa aBTOMATUYHO aHali3ye maHi 3 BeO-caiiTiB Rozetka Tta ®okcTpor 1 oTpuMmye
1H(pOopMaIliI0 PO TOBApH, XapaKTEPUCTUKH, I[IHU Ta HasABHICTh. CucTtema 6a3yeTbCs
Ha Node.js 1 Moxe e(eKTHBHO O0OpOOIATH BEIMKI OOCATH JaHWUX 3aBISKH
aCMHXPOHHIN 00po0mi 3amuTiB. OTpuMaHi naHi 30epiratrotbest B MySQL 11 3aBaHb
aHayli3y, 10 BHUMAaramTh PESLIAHUX CTPYKTYyp, 1 B MongoDB s 30epiranus
HECTPYKTYPOBAHHX JNAaHUX JJIs1 OLIBIIOI THYYKOCTI. ApXiTeKTypa miarGopMu poOUThH
CUCTEMY OUIBII aJaNTUBHOIO 32 PaXyHOK IHTETpallii 3 1HIIUMH JKepellaMy JaHuX Ta
MOKJIMBHUX 3MiH Y CTPYKTYpi BEO-CaiTy.

Kmrouosi crmosa: NODE.JS, TYPESCRIPT, I[IAPCHUHI' BEB-CAWTIB,
ROZETKA, FOXTROT, MYSQL, MONGODB, CEPBEPHA YACTHUHA,
ABTOMATU3AIILA, OFPOBKA IAHUX.



AHOTALIA

Y poboti po3risiaeTbCsi po3poOka MmiaaTGopMu Uil HApCUHTY I1HTEpHET-
Mara3uHiB, OOpOOKM Ta 30epiraHHs JaHUX 3 MPOBIJHUX YKPATHCHKUX IHTEPHET-
mara3uHiB Rozetka ta ®oxctpot. [lnardhopma GazyeThest Ha CydacHHX TEXHOJOTISIX
Node.js ta TypeScript, mo A03BOJAOTh €(PEKTUBHO MPALIOBATH 3 BEIUKUMU
obcsramu iHGopmarrii. i 30epiraHHs JaHUX BHKOPHUCTOBYETHCS KOMOIHAINS JTBOX
tumiB  0a3 panmx: pemsaiiHoi MySQL Ta nmoxkymentHoi MongoDB. Ilpoekt
CIpsIMOBaHUM Ha aBTOMATH3allil0 Mpoiiecy 300py iHopMalii Ipo ToBapH, iX IiHH,
HAsBHICTb Ta aKIli, [0 MABUILYE MIBUIKICT, 1 SKICTh NPUUHATTS PIlICHb
KOPHUCTYBauaMU Ta KOMITaHISIMHU.

VY nepuioMy po3auli BUKOHYETHCS aHali3 IUIbOBOI ayauTopii TiaTdopMu,
BHU3HAYAIOTHCS OCHOBHI OTPEON KOPHUCTYBaviB Ta O13HeCy. JleTalbHO pO3IsaatoThCs
ICHYIOY1 pIIIIEHHSI HAa PUHKY, 30KpeMa IaTGOopMu ISl arperailii KaTajloriB, CHCTEMHU
NOPIBHSHHS I[IH 1 MOHITOPUHTY KOHKYPEHTIB, a TakKOXX CepBiCH 300py HaHUX Yy
peanbHOMY 4aci. Po3ain BusBISiE OCHOBHI (PYHKIIOH&JIBbHI Ta HE(PYHKLIOHAIbHI
BUMOTH JI0 pO3po0iIroBaHoi cucteMu. Ha OCHOBI MpoOBEIEHOr0 aHali3y BU3HAYAE€THCA
nepenik HeoOXiqHMX (QYHKIIN mmatdopMu, ki OyayTh peami3oBaHi y MOJATBIINX
eTanax npoekty. OnucaHi OCHOBHI TEXHIYHI Ta Oi3HEC-1UI, 10 (OPMYIOTh OCHOBY
JUIA IPOEKTYBAHHS Ta po3poOKU. 30KpeMa, yBara NpuAUISEThCS aBTOMaTu3allii 300py
JaHUX Ta ixX akryamizauii. Bu3zHaueHo kputepii €QEeKTHBHOCTI CHCTEMH, IO
3a0€3Meuyl0Th KOHKYPEHTHI IepeBard. Po3gin MiCTUTh OOTpYHTYBaHHS BHOOpY
TEXHOJIOTIH 1 IMAXOIIB.

Jlpyruii po31ia MPUCBAYEHO TMPOEKTYBAHHIO CHUCTEMH, 30KpEeMa alirOpuTMiB
B3a€MO/IIi KJTieHTa 3 cepBepoM. OmucaHi apXITEKTYpHI pIIIEHHS, 10 3a0€3MeUyI0Th
cTabinpHy 1 MacmtaboBany poOoty tuiardopmu. B po3ninai BUKIAAEHO NPUHIUIH
noOyZI0BH aJITOPUTMIB OOpPOOKM JaHUX HJisi 1HTEPHET-Mara3uHiB, SIKi J103BOJISIOTH
epEeKTUBHO TMAapCUTH Ta arperyBatu iHdopMmaiio. 3HayHy yBary MPHALICHO
INPOEKTYBAHHIO 0a3 TaHUX, 10 € KIFOYOBUM €TarloM CUCTEMHOI apXiTekTypu. OKpemo
pO3IIIAIAIOThCSL  OCOOJMMBOCTI  pensiiiiHoi  6a3u  nmanux  MySQL,  sxa

BUKOPHUCTOBYETbCA Ui 30€pEKEHHS CTPYKTYPOBAaHUX JIaHUX. Onucyerbes
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CTPYKTYpY TaOJiuilb, 3B’SI3KM MIDK HUMHU Ta 1HJEKCallil0. AHAJIOTIYHO, HaBOJUTHCS
onuc npoekTyBaHHs MongoDB s 30epiraHHsi HECTPYKTYPOBAHHUX JIOKYMEHTIB.
Po3rnsgHyTOo muTaHHA MacmTabOBaHOCTI Ta THYYKOCTI CXEMH JIOKYMEHTHOI Oa3u.
Po3nin 3aBepuryerbest OOrpyHTYBaHHSIM BHOOpPY I1HCTPYMEHTIB 1 TEXHOJOTIM st
poboTu 3 6azaMu JTaHHX.

Tperiii po3ain NPUCBIYEHUN NPAKTUYHINA peanmi3alii cucreMd. Y HbOMY
JEeTaTbHO OMHCAaHO CTBOpPEHHs ©0a3 JaHux, Brmoyaroun SQL-ckpuntu Ta
HanamtyBanHa Mozaened ORM mms MySQL. Haeneno mnpukiagu peanizainii
Mozenel gaHux y Sequelize, mo crpomywTs poOOTy 3 pendiiiiHo 06a301o0.
AHaJOriyHO, OMMCAHO CTBOPEHHSI cXeM 1 Mojeneit it MongoDB 3 BukopucTanusam
Mongoose. IlpencraBieni anroputMu OOpOOKH TaHUX JUISI KOHKPETHUX IHTEPHET-
MmarasuHiB, Takux sk Rozetka ta ®okctpor. BkazaHo, sk 3MIHCHIOETHCS TApCUHT
CTOpIHOK, BUJIyUYEHHS pesieBaHTHOI iH@opMarii Ta ii mojaibina oopodka. OnucaHo
MEXaHI3MH CHHXPOHI3aIlli JaHuX MiX 0a3zaMu, a TakoX poOOTYy 3 aCHHXPOHHHUMH
onepauisiMi. Po3risiHyTo MeTonu oOpoOKH MOMMIIOK 1 JIOTYBaHHS IpoueciB. Po3main
MICTUTB TAKOXK pealizallito MIKII0UYeHHS 10 0a3 TaHuX Yepe3 BIAMOBIAHI 010710 TeKH.

YerBepTHil poO3ain 30Cepe/DKCHUN Ha TeCTyBaHHI pPO3pOOJIEHOI CHUCTEMHU.
Onucano mnoOynOBY TeCT-IUIaHy, SKAW BKIOYAE SK (yHKI[IOHAJTbHE, TaK 1
He(QYHKI[IOHAaJbHE TeCTyBaHHsA. HaBeneHo mnpukiaau cueHapiiB Uisl HEepeBIpKU
KOPEKTHOCTI pOOOTH CEpBEPHOI YAaCTHHH, OOPOOKM 3alWTiB 1 IIJTICHOCTI JIaHUX.
Po3rnsgsHyTO TEecTyBaHHS NPOJIYKTUBHOCTI, HaBaHTa)KE€Hb Ta CTPECOBUX CHUTYyallH.
Onucani MeTOAM aBTOMAaTU3allll TECTyBaHHA Ta BUKOPUCTAaHHS BIANOBIAHUX
IHCTPYMEHTIB. PO31IJ1 TaKOXK MICTUTBH aHaji3 pe3yJbTaTiB TECTYBaHHS, BHUSIBICHUX
MOMIJIOK Ta crnoco0iB ix ycyHeHHs. [IpunineHo yBary 3a0e3neueHHI0 CTablIbHOCTI
CHUCTEeMH TpU MaciuTadyBaHHI. Bu3HaueHO KpuTepii YCHIIIHOCTI TECTyBaHHS IS
KO)KHOTO BUJAY IEpeBIpOK. 3akilOYHa 4YacTMHAa BKIIOYAE pEKOMEHAalli 00
MOKpAIIEHHS] CHCTEMH.

[I’sTuil po3ain AETaabHO OIUCY€E MPOIEC BCTAHOBJIEHHS Ta PO3TOPTAHHSA
npoekTy. HaBeneHo MOKPOKOBI 1HCTPYKINIi 3 1HCTaJAIIl HEOOX1THMX KOMIIOHEHTIB,

HaJAIITYBaHHA CEPElOBUL pO3pOOKH 1 BUpOOHUIITBA. PO3rsiHyTO KOH(Irypauii 1is
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MiIKTIOUEeHHS J0 0a3 maHmx Ta 3a0esnmedeHHs ix Oe3mepepBHOI  poOOTH.
[IpencraBiieHi METOU PO3TOPTAHHS CEPBEPHOI MIATPOPMHU Ha XOCTHHT-TIAT(POpMaXx.
OnucaHo HajamITyBaHHS O€3MEKH, 30KpeMa poOOoTy 3 OOJIKOBUMH 3alucaMu Ta
mudpyBaHHAM JaHuX. PO3AUT TakoX MICTUTH PEKOMEHAAIli MO0 MIATPUMKH 1
OHOBJIEHHA cucTeMu. OOroBOopeHO CIOCOOM MOHITOPUHTY Mpale3gaTHOCTI Ta
joryBaHHsA. HagaHo 1HCTpyKIIii 3 pe3epBHOTO KOMIIOBAHHS 1 BIIHOBJICHHA 0a3 JaHUX.

Y BHCHOBKax poOOTHM y3araJlbHEHO OCHOBHI PE3yJbTaTH BUKOHAHOTO
JOCIIDKCHHST Ta po3poOKu. JleTanbHO MpoaHali30BaHO KJIIOUOBI €TamM peajizalii
MPOEKTY, IO JO3BOJIMIO JOCATTH MOCTaBICHUX Iiel. HaBeeHO KOHKpETHI JT0Ka3u
YCHINIHOI peai3allii, MATBEPXKEHI MPAKTUYHUMHU TECTYBAHHSIMHU Ta pe3yjibTaTaMu
BIIPOBAKECHHSI, SIK1 CB1TYaTh PO €(hEeKTUBHICTD 3alPONOHOBAHUX PIIIICHb.

Crnucok BHUKOPHCTAaHMX JDKEpEd MICTUTh (haxoBY JITEpaTypy Ta HAyKOBI
nmyOJTiKalii, MPUCBSIYEHI PO3poOIll IporpaMHOro 3abesreueHHs, podoTi 3 0Oazamu
JaHUX a TaKOXX METOoJaM TeCTyBaHHA Ta 3a0e3MedeHHs SKOCTI MPOTPaMHUX
npoaykTiB. KpiMm TOro, 10 CMCKy BKIIFOUEHO CYYacHI JOCIIIKEHHS B raimy3i 00poOKu
BEJIMKUX O0CATIB JIaHUX Ta IHTerpalii pisHOpIAHUX 0a3 nanux. Bukopucrani mxepena
3a0e3MevyI0Th TEOPETUYHY Ta MPAKTHUHY 0a3y ISt pO3pOOKU CUCTEMH, IO JT03BOJISIE

e(eKTUBHO MOETHYBATH PENIAIINHI Ta JOKYMEHTHI 0a3M IaHUX y MEKax MPOEKTY.



ABSTRACT

This paper discusses the development of a platform for parsing online stores,
processing and storing data from the leading Ukrainian online stores Rozetka and
Foxtrot. The platform is based on modern technologies Node.js and TypeScript,
which allow to work efficiently with large amounts of information. A combination of
two types of databases is used to store data: relational MySQL and documentary
MongoDB. The project is aimed at automating the process of collecting information
about products, their prices, availability and promotions, which increases the speed
and quality of decision-making by users and companies.

The first section analyzes the platform's target audience and identifies the main
needs of users and businesses. The section also analyzes existing solutions on the
market, including catalog aggregation platforms, price comparison and competitor
monitoring systems, and real-time data collection services. The section identifies the
main functional and non-functional requirements for the system to be developed.
Based on the analysis, a list of necessary platform functions is determined, which will
be implemented in the subsequent stages of the project. The main technical and
business goals that form the basis for design and development are described. In
particular, attention is paid to the automation of data collection and data updating.
The system performance criteria that provide competitive advantages are identified.
The section contains a justification for the choice of technologies and approaches.

The second section is dedicated to the system design, including algorithms for
client-server interaction. It describes architectural solutions that ensure stable and
scalable operation of the platform. The chapter outlines the principles of building data
processing algorithms for online stores that allow efficient parsing and aggregation of
information. Considerable attention is paid to database design, which is a key stage of
system architecture. The features of the MySQL relational database, which is used to
store structured data, are discussed separately. The structure of tables, relationships
between them, and indexing are described. Similarly, a description of the design of

MongoDB for storing unstructured documents is given. The issues of scalability and
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flexibility of the document database schema are considered. The chapter concludes
with a justification for the choice of tools and technologies for working with
databases. The third section is devoted to the practical implementation of the
system. It describes in detail the creation of databases, including SQL scripts and the
configuration of ORM models for MySQL. Examples of implementing data models
in Sequelize are provided to simplify the work with a relational database. Similarly,
the creation of schemas and models for MongoDB using Mongoose is described.
Data processing algorithms for specific online stores such as Rozetka and Foxtrot are
presented. It is shown how pages are parsed, relevant information is extracted, and
further processed. Mechanisms for synchronizing data between databases and
working with asynchronous operations are described. Methods of error handling and
logging of processes are considered. The section also contains the implementation of
connecting to databases through the appropriate libraries.

The fourth chapter focuses on testing the developed system. It describes the
construction of a test plan that includes both functional and non-functional testing.
Examples of scenarios for checking the correctness of the server side, query
processing, and data integrity are provided. Performance, load, and stress testing are
considered. Methods of test automation and the use of appropriate tools are described.
The chapter also contains an analysis of test results, errors found, and ways to fix
them. Attention is paid to ensuring system stability during scaling. Test success
criteria are defined for each type of test. The final part includes recommendations for
improving the system.

The fifth section describes in detail the process of installing and deploying the
project. It provides step-by-step instructions for installing the necessary components,
setting up development and production environments. Configurations for connecting
to databases and ensuring their continuous operation are considered. Methods for
deploying the server platform on hosting platforms are presented. Security settings
are described, including working with accounts and data encryption. The chapter also

contains recommendations for maintaining and updating the system. Methods of
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performance monitoring and logging are discussed. Instructions are provided for
backing up and restoring databases.

The conclusions of the paper summarize the main results of the research and
development. The key stages of the project implementation are analyzed in detail,
which allowed us to achieve the set goals. Specific evidence of successful
implementation is provided, confirmed by practical testing and implementation
results, which demonstrate the effectiveness of the proposed solutions.

The list of references includes professional literature and scientific
publications on software development, database management, and methods of testing
and quality assurance of software products. In addition, the list includes current
research in the field of big data processing and integration of heterogeneous databases.
The sources used provide a theoretical and practical basis for the development of a
system that allows you to effectively combine relational and document databases

within a project.



3MICT

AHOTALIS ...ttt s 3
ABSTRACT ...ttt sttt et 6
[TEPEJIIK CKOPOYEHb TA YMOBHUX [IO3HAYEHbD.........cccceviiiiine. 4
B T VYTL ettt ettt et et e st e s b ebe e s e 6
PO31JI 1. AHAJII3 BUMOI CUCTEMM ........cooiiiiiiniiiiiecieeeeeeee 7
1.1. AHAJI3 [ITBOBOT AYAUTOPIL c.evveeereeeereeeiereeeireenreeesseeessseeessseessssesssseesnees 7
1.2. POBTTISAT ICHYFOUMX PIIIICHD ...ecuevveeeereeeereeerreeeaeeessseessesesssesenssesssssessssseens 8
1.2.1 TlnatdhopMu IS arperaril KATATOTIB ....c.eeeverreereeeeeeeeeeeseeenseenseeeesnnenne 9
1.2.2 Cuctemu ajisi MOPIBHSHHSA 11H 1 MOHITOPUHTY KOHKYPEHTIB................ 10
1.2.3 Tlnardopmu 11 300py AAHUX Y PEATBHOMY FACI ..cvvvenvreeeeneiereneennnans 11
1.3. BuzHaueHHS QYHKIIOHATY TMPOEKTY ..eevuvreererreenerreennreesssreeessseessseesssseeennns 12
PO3JI 2. ITPOEKTYBAHHSA AJITOPUTMIB TA BA3 JAHUX ........... 14
2.1. IlpoexkTyBaHHS B3a€MO/IT KIIEHTA 3 CEPBEPOM ..cevveerereenrrennreenireaneeenaeennn. 14
2.2 [Ipo€KTyBaHHS AITOPUTMIB POOOTH MPOTPAMHU .....eenvveenreenreenerennreenenenns 16
2.3 TIPOEKTYBAHHS OQ3H TAHMIX ....eevveeerereeenreeeereensreensseesnsseesssesssseesssessnnsens 21
2.3.1 IIpoextyBanHs pendiiitHoi 0a3u nanux MySQL .........ccccoeviieiiennnnne. 21
2.3.2 TlpoexTyBaHHs He pedLiitHoi 0a3u nanux MongoDB................ 28
PO31JI 3. PO3POBKA ITPOI'PAMMU ITPOEKTY ....ooriiiiiiiiiiiiiiicieeee 31
3.1 POBPOOKA 083 TAHMX ...eeeeeuvreeeerieereieeeeieeeereeeseeessseeensseesssseeesseesseessssessnnes 31
3.1.1 Po3po0Ka pessiiiiHOT 0a3H TAHUX .....eevveerereeeeennreeeeeereenireeseennnes 31

3.1.2 Po3po0Kka He PEeNAMIMHOT 0A3H JTAHUX ....eccvveeveeeereeereenreenveenseennnes 35

3.2. PO3p0O0Ka aNTOPUTMIB ITPOEKTY ...eevvveneeenrienreenieeneeaseesneenseenseenseensesseesseenses 36
3.2.1 Anroputmu 00poOKH naHuX iHTEpHET MarazuHy MOKCTPOT ....... 36

3.2.2 AnroputmMu oOpoOKH TaHUX IHTEPHET Mara3uHy Po3eTka................... 42

3.3 Po3po0Ka MiIKITFOYCHHS 10 03 JAHWIX ...ccuveevreereerereereesveesseeenseesseenseens 47



3.3.1Iligxmrouennas 1o MySQL 3a qomomoroto Sequelize.................... 47

3.3.2 IligxmrouenHs 10 MongoDB 3a qonmomororo Mongoose............. 49
PO31UT 4. TECTYBAHHSA [TPOITPAMHOI'O ITPOAYKTY ...ooviiiiiineee. 52
4.1. [ToGynoBa TECT-TUIaHY MPOTPAMHOTO JIOJATKY ..ccvvvvererreeeereeennreeeneseeeenens 52
4.2. OyHKIIIOHATBHE TECTYBAHHS CEPBEPHOTO TOHATKY ..eevveeeereeenereenneveennnns 52
4.3. HedyHKIlIOHATbHE TECTYBAHHS CEPBEPHOTO JTOAATKY ..veevvveenveenveanennnns 55
PO3A1JI 5 BCTAHOBJIEHHA TA PO3I'OPTAHHA ITPOEKTY ................. 58
5.1 BCTaHOBICHHS KOMIIOHEHTIB TPOEKTY ...eeecuveeeereeeereensreenreeessseeessseessenas 58
5.2 BCTaHOBJIEHHS Ta PO3TOPTAHHS 03 TAHMX ...eeevvveernrreennrreennreeenneeensneennens 60
BIUICHOBK .......ooiiiiiieeee ettt st e 63
[NEPEJIIK BUKOPUCTAHUX JIZKEPEJL......coiiiiiiiiiiiiiieeieeeeeeeeee 65
JIOJJATOK A. KOJI PEJIAIIMHOL BA3U JAHUX ......coooveveeeeeeeen, 68

JOJATOK b. KO KIIACY IIAKJIIOYEHHA 10 MYSQL BA3U

HOIATOK I'. KOJ AJI'OPUTMIB OBPOBKU TA 3BOPY JAHUX 3
MAT' ABHHY QOKCTPOT .....coiiiiiiiiiiiieceeeerce e 75

HOIAATOK . KOJ AJIIOPUTMIB OBPOBKM TA 3bOPY JJAHUX 3
MAT' AZHHY PO3ETKA .....oooiiiiiieeet ettt 87

JOJATOK E. JIATPAMA KIJACIB B3AE€EMOJII KOHTPOJIEPIB 3
BA3OHO TAHMX ...ttt sttt st 96

JIOJIATOK K. TIATPAMA KJIACIB B3AEMO/IIi JAHUX 3 MATA3ZUHY
DOKCTPOT 3 BABOKO JIAHIX ..o eeee e seseee e esees e seee s 97

JIONATOK 3. IIATPAMA KJIACIB B3ACMO/IIT JAHUX 3 MATA3ZUHY
ROZETKA 3 BA3OKO JIAHMX ..o eeeee e 98



HEPEJIIK CKOPOYEHDb TA YMOBHMUX ITIO3HAYEHb

bJ] — 6a3u nanux
Cucremu 1t 30epiraHHs Ta yIpaBIiHHS JaHUMH Y CTPYKTYPOBaHOMY BHTJISIII.

I13 — mporpamHe 3a0e3neyeHHs
Komrexktu mporpam, o0 BUKOHYIOTH TEBHI (DYHKIIT Ha KOMITIOTEpAX UM 1HIIUX
MPUCTPOSX.

CYBJl — cucrema ympaBiiHHS Oa3aMu JaHUX
[Iporpamue 3abe3rneueHHs1 Ui CTBOPEHHS, Opradisailii, KepyBaHHsA, OOpOOKH Ta
3aXUCTy 0a3 IaHUX.

API — npuknagnuit nporpamMuuii iHTepdeiic
[atepdeiic nmns B3aemonali MK mporpamMamMud ab0 KOMIIOHEHTaMHU IPOrpamMHOro
3abe3neueHHs. APl nmo3Bomsie omHIM Tporpami B3aEMOJIATH 3 1HIIOK Yepe3 YiTKO
BU3HAYCHI PYHKIIIT 200 METOIH.

HTTP — npotokou nepeaayi rinepTekcTy
[IpoTokon mepenayi JaHWX, IO BUKOPHUCTOBYETHCA sl OOMiHY iHQOpMAIli€l0 B
IHTEpHETI, 30KpeMa Jijisi poOOTH BEOCAMTIB.

MySQL — cuctema kepyBaHHS pENSIIHHUMEU 0a3aMH TaHUX
[Monynspua CYBJl, sika BukopuctoBye mMoBy SQL nnsi kepyBaHHS Ta OOpOOKH
pemsiinux 6a3 ganux. I[linTpumye pi3HOMaHITHI TaTGOpMU Ta Ma€ BIIKPUTUN
BUXITHUN KOJI.

MongoDB — nokymMeHTO-0pi€HTOBaHA CUCTEMa KEpyBaHHs 0a3amMu JaHUX
Cucrema kepyBaHHsA 0a3aMu JJaHUX, 110 30epirae iHPOpMAIIiIO Y BUTIIAII JOKYMEHTIB
(JSON-momibni  cTpykTypH). BHKOpHCTOBYETBCS ISl  BENMKHAX  OOCSATIB
HECTPYKTYPOBAHUX JIAHUX.

JSON — TekcroBuii popmaT 0OMIHY AaHUMHU M1 KOMII'FOTEpaMu
®dopmar ana 30epiraHHs Ta Tepenadl JaHUX y BUDIIAL map "KiIr04-3HAYCHHS'.
3pyuHuii 17151 0OMiHY 1H()OpPMALIEI0 MK PI3HUMH MOBaMH IPOrpaMyBaHHS.

Visual Studio Code (VS Code) — 11e 6e3K0IITOBHE IHTETPOBAaHE CEPEIAOBUIIE

po3pooku (IDE) Bix Microsoft. Po3po0Oka caiitiB 1 mojatkiB Bkiatodae Visual Studio
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Code. VS Code mae posmupeHHs A7 poOOTH 3 pI3HUMH MOBaMU MPOTPaMyBaHHS,
Bkimouatoun PHP, 1 Hamae iHCTpyMeHTH Uis pefaryBaHHS KOy Ta poOOTH 3
CUCTEMaMHU KOHTPOJIIO BepCiid

Node.js — 1€ OJHOMOTOYHE KpPOCIUIATPOPMOBE CEpPEIOBUINC BUKOHAHHS 3
BIIKPUTUM BHXIJIHUM KOJOM 1 610J1i0TeKa, sika BUKOPHUCTOBYETHCS JIJIs 3aIlyCKy BeO-
J0JIaTKIB, HanucaHux Ha JavaScript, mo3a Opay3epoM KI€HTA.

Cheerio — me 6i6mioteka amsa podotn 3 HTML ta XML mokymeHTamu B
cepenoBuiii Node.js. Bona no3Bonsie 3pyuno mapcutu HTML-koxa, ManimystoBaTu
HUM Ta BUTATYBaTH HEOOXIIHI JaHi, OMIOHO 0 TOTO, K Tparftoe 0i0mioreka jQuery
B Opay3epax.

Puppeteer — e G6i6mioreka st Node.js, sika Hajgae BucokopiBHeBui API nmst
ynpasiinusa opay3zepom Chrome a6o Chromium 3a momomoroto mporokony DevTools.
Puppeteer no3Boiisie aBTOMaTHU3yBaTU PI3HOMAHITHI 3aBJaHHS B Opay3epi, Taki K
BEO-CKpaliHr, TECTyBaHHA 1HTep(deiicy KOpUCTyBaya, TIeHepalis CKPIHIIOTIB,

ctBopeHHsI PDF-10KyMeHTiB 1 6araTo 1HIIOTO.



BCTYII

CporoaHi OHJIAWH-TOKYIIKM CTald HEBIJ'€MHOIO YAacCTHHOK MOBCSIKIECHHOIO
KUTTS , HAJIAFOUU JTIOCTYII JIO IIMPOKOTO CIEKTPY TOBApiB Ta mociyr. Taki rmiatdopmu,
gk Rozetka ta ®okcTpor, € mimepamMu yKpaiHCHKOTO PHHKY OHJIAWH-TIOKYIIOK,
HAJal04Yd MUIBMOHAM KOPHCTYBadiB MOXIIMBICTh IMBHJKO 3HAXOJWTH HEOOXITHI
TOBapH, IMOPIBHIOBAaTH I[IHU Ta XapaKTEPUCTUKH, a TaKOX BU3HAYaTH HaWKpaull
npono3uiii. OgHak, mod OTpUMaTH aKTyallbHY 1H(QOPMALIIO PO TOBAPH, LIIHU, KLl
Ta HasBHICTb, KOPUCTyBauyaM JIOBOJMTHCS BIABIAYyBaTH Oe€3Jlid4 CTOPIHOK 1 BPYUYHY
NEPEBIPATH HAsBHICTb OHOBJIEHb HAa pI3HMX caiTax. Lle 3abupae Oarato udacy Ta
3yCWJIb 1 HE 3aBXKJU MPU3BOJUTH /10 BUOOpPY HaWKpaiux BapiaHTiB. ToMy BaKJIMBO
aBTOMaTU3yBaTH IIeH Tpoliec AK I KOMITaHIM, Tak 1 JJis crokuBadiB. B ymoBax
MOCTIMHMX 3MIiH BBOXKJIMBO HE JIMIIE 30UpaTH aKTyaldbHy iHGOpMamio, a W
OTPUMYBATH CTUCIY Ta 3MICTOBHY 1H(OpMAIIO ISl TPUUHATTS OOIpyHTOBAHOTO
pimienHs. g Toro mo6 ne Oysio MOXIMBO HEOOXIHO MaTH 1HCTPYMEHTH, SIKI
JI03BOJISIFOTh IIBHJKO aHali3yBaTW Il JaHi. MeTo HBOTO MPOEKTY € po3podka
cepBepHOi MIatGopMH, sKa aBTOMATHYHO 30Mpae maHi 3 BeO-caiiTiB Rozetka Ta
®dokcTpoT. 3aBASKM BUKOPHUCTAHHIO CY4YacCHHX TEXHOJOTH, Takux sk Node.js Ta
TypeScript, mnatrdopma Oyne ePeKTUBHO OOPOOIATH BEIWKI OOCITH JaHUX Ta
30epiratu ix y BiamoBiaHHX 0azax manux MySQL ta MongoDB mis monmanmbiioro
aHam3y. PileHHs Mae 3Ha4HI MepeBaru siK JJIs KIHIIEBUX KOPUCTYBauiB, TaK 1 I
kommaiid. KopuctyBaui OTpuMyIOTH 3py4YHHMM I1HCTPYMEHT JUIsl IIBHJIKOTO
NOPIBHSHHS TOBAapiB, 3a0ILAJKYIOTh 4Yac Ta pOOJATH IIOMIHT MNpUeEMHIMM. g
KOMITaH1 aBTOMAaTWU30BaHUU 301p JaHUX J03BOJISE IIBUAKO pearyBaTd Ha 3MIHU Ha
PUHKY, KOPUTYBATH IIHA Ta aCOPTUMEHT, PO3POOJIATH CTpATErii MPOJaxiB Ha OCHOBI
JIOCTOBIpHOT Ta akTyadabHOI 1H(dopMamii. 30ip AaHUX 3 PI3HUX JPKEPENl TaKOoxK
JI03BOJISIE M Kpallle pO3yMITH KOHKYPEHTHE CEpPEIOBULIE Ta aJalTyBaTUCS 10 HOBUX
cutyaniii. Tomy po3poOka Takoi mIaTGOpMu € BaXJIMBHUM KPOKOM HE JIUIIE B
aBToMaTH3allii 300py JaHUX, a ¥ Yy CTBOPEHHI KOPHUCHOTO 1HCTPYMEHTY aHai3y Ta

TUTAaHYBaHHS JIJIS1 BCIX YYaCHUKIB PUHKY.
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