MIHICTEPCTBO OCBITH I HAYKHM YKPAIHU
TH’)KEHEPHU HABYAJBHO-HAYKOBHUU IHCTUTYT
im. FO.M. IoTeoni
3AIIOPI3BKOI'O HAIIOHAJIBHOT'O YHIBEPCUTETY
KA®EJPA EJIEKTPOHIKH, IHOOPMALIHHUX CUCTEM TA
IMPOI'PAMHOTI'O 3ABE3IIEYEHHS

KBagigikauiiina poodora
nepumii (0axKaJIaBpChbKH)

(piBeHb BHILOI OCBITH)

Ha TeMy CTBOpEHHSl OHJIAHH-MAra3uHy no0yTOBUX TOBAPIiB 3 BUKOPUCTAHHS
React i NodeJS

Buxonas: crynenr _4  xypcy, rpynu 6.1210-m3c
cuermiaibHocTl 121 [HKeHepis IporpaMHoro 3adbe3neyeHHs
(xox 1 Ha3Ba CIIeNialIbHOCTI)

OCBITHBOT Niporpamu _IIporpaMue 3a0e3neUeHHs CUCTEM

(ko011 i Ha3Ba OCBITHROI TPOrpamMm)

K. M. KoBajnieHko

(iHiLiamy Ta npi3BUIIE )

KepiBHauk K.Q-M.H., noueHt, noueHt kadeapu EIC Ta I1-
B.1. [ToniBumi
(mocaja, BUeHE 3BaHHS, HAYKOBHH CTYIIiHb, i IIIC, iHII[iaJX Ta IPi3BHILE)
Peniensent aupekrop TOB «/licitem
I1. O. JIrotuit
(mocasa, BYeHe 3BaHHS, HAYKOBUH CTYIiHb, MiIUC, IHIL[IaJIK Ta TPI3BHUILIE)
3anopixxs

2024



MIHICTEPCTBO OCBITHU I HAYKH YKPAIHU
IH)KEHEPHU HABYAJBHO-HAYKOBHUU IHCTUTYT
iMm. FO.M. IloTeoHi
3AINIOPI3BKOI'O HAIIIOHAJIBHOI'O YHIBEPCUTETY

Kadenpa Enexrponiku, iHbhOpMAIIHHUX CHCTEM Ta IPOTPAMHOTO 3a0e3MeUeHHS

PiBens BHUIIIOT OCBITH nepumii(0aKaIaBpChKHii)

CrermaipHICTh 121 ImkeHepist mporpaMHOro 3a0e3rneyeHHs
(xox Ta Ha3Ba)

OcBiTHS nporpama [Iporpamue 3a0€30€4YEHHS CHCTEM

(xox Ta Ha3Ba)

3ATBEP/KYIO
3aBinyBau kadeapu T. B. Kpurtcbka
“01” 2024 poky

3ABIAAHHHA
HA KBAJII®IKAIIAHY POBOTY CTYJEHTOBI

KoBaneuky Kupniay MakcuMoBuay
(mpi3BuIe, iM’s1, MO 0ATHKOBI)

1.Tema po6otu CTBOpEHHS OHJIalfH-Mara3uHy NOOYTOBUX TOBAPiB 3 BUKOPUCTAHHS

React i NodelJS
KEpIBHUK POOOTH [MoniBmmii Bacuiii [BaHoBHY, K.T.H., TOIIEHT

( mpi3BHmIe iM’4, IO 0AaTEKOBi, HAYKOBHI CTYIIiHb, BYCHE 3BAHH)

3atBepmkeH1 HakazoM 3HY Big 26.12.2023 Ne 2215-c

2. CTpok nogaHHs CTYJI€HTOM KBaJli(pikaliiHOi poOOTH
3. Buxigni gani kBamidikaiiitHoi po6oTH 6akagaBpa
® KOMIUIEKT HOPMaTUBHUX JTIOKYMEHTIB ;

e TEXHIYHE 3aBJIaHHS JI0 POOOTH.
4. 3MiCT po3paxyHKOBO-TIOSICHIOBAJIBHO1 3aMMUCKU (TIEPEITIK MUTaHb, SK1 TOTPIOHO

PO3pOOHTH)



e orsia Ta 301p JiTepaTypy CTOCOBHO TeMH KBami(ikaiiHoi poOoTH;
® OIUISIJ Ta aHATI3 ICHYIOUHX PIIIEHb Ta aHAJIOT'1B;

5. Ilepenik rpadiuaoro marepiany (3 TOYHHM 3a3HAUYCHHSIM O0OB’SI3KOBUX KPECJICHB )
CJIAMJTiB TIPE3EHTAITi1

6. Koncynprantu po3ainiB 6akaiaBpcbkoi podoTu

) [Ipissuie, iHiiaam Ta mocaua i, HaTva
Pozain ’ aBJaHHs IPUIHSAB
KOHCYJIbTAHTa
7. Jlata Bumadi 3aBIaHHS 01.03.2024
KAJIEHIAPHUM IIJIAH
CIpok BUKOHAHHS
No Ha3Ba eTtaniB 6akanaBpChKOi eTaniB .
N [Ipumitka
3/m poboTtu OakanaBpChKO1
poboTH

1 | AHani3 iCHYIOUHX PIllICHb 03.01 — 25.01 BUKOHAHO

2 | IloctaHoBKa 3aBIaHHSI 26.01 - 29.01 BUKOHAHO

3 | [IpoekTyBaHHS apXiTEKTypH 30.01 — 07.02 BUKOHAHO

4 | Po3pobOka B/] 08.02 — 22.02 BUKOHAHO

5 | Po3pobOxka cepBepHOi YaCTUHU 23.02 —07.03 BUKOHAHO

6 | Po3poOka KJII€EHTChKOT YaCTUHU 08.03 — 22.03 BUKOHAHO

7 | IaTerpariisi KOMIIOHEHTIB 23.03 -06.04 BUKOHAHO

8 | TecTyBanHs 1 onrTHMIizaIlis 07.04 —21.04 BUKOHAHO

9 | Jlerutoli cuctremMu 22.04 — 29.05 BUKOHAHO
Ctynent Kosanenko M.K.

( mignmc ) (mpi3BHILE Ta iHILIAH)
KepiBauk pobotu [MomiBmuii B.1.
( migmuc ) (mpi3Buile Ta iHiIIATIN)

HopMokoHTpOJIb NIpOiiieHO
HopmoxoHnTponep Cxpunnuk [LA.

( migmuc ) (pi3BHIE Ta iHiLIATHN)




AHOTALIA

CropiHok — 82

PucynkiB — 18

Taomup — 1

Jlxepen — 9

KoBanenxko M. K. CrtBOpeHHs oOHIaiiH-Mara3uHy MOOYTOBHX TOBapiB 3
BukopuctanHs React i NodelS : kBamidikariiina podoTa 6akaiaBpa CIEI[iaIbHOCTI

121 «ImxeHepis mporpamHoOro 3aoesneuyeHHs» / HayK. kepiBHUK B. 1. TlomiBoiwmii.

3anopixoks : 3HY, 2024. 82 c.

Y naHoMy TpoekTi po3poOisieThes OHNalH-MarazuH Ha crekoBi MERN
(MongoDB, Express, React, Node.js). Be06-3acTocyHok 3a0e3mnedye KOpUCTyBauam
MOKJIMBICTh TEPerjIsiAaTd, UIyKaTH Ta KyMyBaTh TMPOAYKTH, B3aEMOMISATH 3
MPOJIABIISIMU, 3aJIMIIATH BIITYKH, KEPyBaTU KOIIMKOM Ta 3aMOBJICHHSIMH, a TaKOX
BUKOPUCTOBYBaTH CHCTEMY aBTEHTU(IKalli Ta aBTOpHU3alli ISl PIZHUX poJieH
KopucTyBadiB. KopucTyBaul MOXYyTh CTBOPIOBAaTH OOJIKOBI 3alucCH, J0JlaBaTu
NPOAYKTH JI0 CIUCKY OakaHb, a MPOJIaBIli MAIOTh MOKJIMBICTh JIOJIaBAaTH Ta pelaryBaTu
CBOI TOBapH.

Beb-3acTocyHOk Takok BKJIHOYAE (PYHKITIOHAT JUIsl YIIPaBIIHHS 3aMOBIICHHSIMHU
Ta BIITyKaMu, 3a0€3Meuyouu 3py4yHuid inTepdenc 11l aIMIHICTPaTOPiB 1 NPOAaBLIIB.

[TpoBeneHO TecTyBaHHS Mpale3JaTHOCTI CTBOPEHOTO BE0-3aCTOCYHKY, a TAKOXK
BUKOHAHO TMOPIBHSIHHS (PYHKIIIOHATBHOCTI 3aCTOCYHKY 3 HasBHUMHU PUHKOBUMHU
PILIECHHSIMHU.

KitouoBi coBa: MERN, onmaitH-marasus, Be0-3aCTOCYHOK, aBTEHTU(DIKAITIS,

aBTOpU3AIlisl, BITYKH, YIIPaBIIHHS 3aMOBJICHHSIMH.



ABSTRACT

Pages — 82

Drawings — 18

Tables — 1

Source — 9

Kovalenko M. K. Creation of an online store of household goods using React and
NodeJS : Bachelor's Qualification Work in the Specialty 121 "Software Engineering™ /
Scientific Supervisor V. I. Popivshchyi. Zaporizhzhia : ZNU, 2024. 82 p.

In this project, an online store is developed on the MERN stack (MongoDB,
Express, React, Node.js). The web application provides users with the ability to browse,
search, and purchase products, interact with sellers, leave reviews, manage their cart
and orders, and use an authentication and authorization system for different user roles.
Users can create accounts, add products to their wishlist, and sellers can add and edit
their products.

The web application also includes functionality for managing orders and reviews,
providing a convenient interface for administrators and sellers.

The performance of the created web application has been tested, and its
functionality has been compared with existing market solutions.

Keywords: MERN, online store, web application, authentication, authorization,

reviews, order management.



3MICT
|G 10 OO PV RUPT PPN 7
1 AHAJII3 TIPEJAMETHOI OBJTACT ..ottt eeeeeseeie e 14
1.1 Anani3 nporpaMHUX MPOAYKTIB AHATIOTIB .....veeveeureriressreareesieessnesneeseessens 14
1.2 TTOCTAHOBKA BABIIAHH . .. ceevrunseeeeersnseeeessnssesessnsessssssnsesssssnnssesessnreesessnnnreees 19
2 JOCTIPKEHHS 3ACOBIB ITPOI'PAMHOI PEAJIIBALIIL BEB-3ACTOCYHKY
...................................................................................................................................... 22
2.1  OTJIS MOB IIPOTPAMYBAHHS .....vveeuvierteesieesseesnneaseesseesseessnesseesseessesssessnneens 22
2.2 Amnani3 cydyacHUX (pperMBOPKIB ISl CTBOPEHHS BE0-3aCTOCYHKIB........... 24
2.3 Ot apXITEKTYPHHUX ITATCPHIB ..vvveeiuvreeeisiieesssreeessssesessssesssssseesssssesssssenens 26
2.4  Orasg yIpaBIiHD 3ATEHKHOCTIMU ...c..eerueeisrerreesseessesssessnesnseessesssessessnens 30
2.5 Ormsi yIpaBIIiHB 3ATTEIKHOCTIMHE ..veeivvveeessreresssseesssssesessssesssssseesssssessssseees 31
2.6 OTIAIL APL ... 33
P A 5 (03 (0) : T ) USRI OURTPRTIS 34
3. ITIPOEKTYBAHHS TA PO3POBKA BEB-JIOHATKY ...oooiiiiiiieeieeee i, 36
3.1  OnHC TPEIMETHOT OOTTACTI vvveivvresreeaieresiieesiieessressseessteeesseessseessssessssessnses 36
3.2 APXITEKTYPA CHCTEMH ...vvvveeiurreessseeessseessssnsssssesssssesesssssssssssesssnsssesssssees 37
3.3 ODOYKITIOHATBEHI BUMOTH CHCTEMU ....ccuvvivreanreesteesseesseessnesnseenseesseessesssnesnnens 40
3.4 Bumorwu 110 anapaTHOTO Ta MPOTPAMHOTO 320€3MEUCHHS .....vvveerrvvreesrenenns 43
3.5 MOIYIIT T QIITOPHUTMIE ... .vvveeiureeesssreessssreeessnesssseesssssenessssesssssseessnssessssseees 45
3.6 TIPOCKT THTEPPEHICY ... evveiurieniieiiesiiesire st et et e st ne e 74
I A NTon 0 %: 1 1 O AP UPRPRPOTPRTIS 77
BUICHOBK ...ttt ne e e nnee s 80

CITUCOK BUKOPUCTAHOI JIITEPATYPH .......coovveiieiiieteieeeee e, 82



BCTYII

AKTYaJILHICTH TeMH

CydacHi TEXHOJOTril MPOMOBXKYIOTh 3MIHIOBAaTH CIOCIO BeneHHs Oi3Hecy, 1
CJIEKTPOHHA KOMEpIlisl 3aiiMae IEHTpallbHe Miclie B IboMy Tporeci. Po3pobOxa
iHTepHeT-Mara3uny 3 BukopucTanHsiMm cteky MERN (MongoDB, Express.js, React,
Node.js) € akTyanpHOIO 3adauelo Juid OaratbOX KOMIIaHIW, SIKI TParHyTh
3alpONOHYBATH KOPUCTyBadyaM IIBUAKUHN, 3py4yHUNA Ta (YHKIIOHAJIBHUN CIOCiO
MOKYIIKHA TOBApIiB 1 MOCIIYT OHJIAIH.

EnextpoHHa KOMepIlis MPOAOBXKY€E 3pOCTaTH IIBHAKUMH TeMIamH. 3TiAHO 3
JOCIIJKEHHSIMUA, OOCST  CBITOBOTO PHUHKY €JIEKTPOHHOI KOMEpIli MHIOpIYHO
30UTBIIY€ETHCA, 1 BCe OLIbIIE CMOKMBAUIB BIAJAIOTh NIEpeBary NoKynkaM oniaiH. Lle
MOB's3aHO 3 Oararbma (pakTopamMu, TAKUMH K 3PY4YHICTh, IIMPOKUNA BUOIp TOBapiB,
MO>KJIMBICTh MOPIBHIOBATH I[IHM T4 OTPUMYBATHU BIJITYKH BiJl 1HIINX MOKYIIIIIB.

MERN cTtek Bkitoyae B ce0e MOTYKHI IHCTPYMEHTH, K1 3a0€31€4yI0Th BUCOKY
MPOJIYKTUBHICTh Ta THYYKicTb. MongoDB € HepensmiiiHoo 0a30i0 AaHUX, sKa
3abe3rneuye 30epiranisa gaHux y ¢gopmari JSON, mo noserirye podoTy 3 JaHUMH Ta
ixHe macmrabyBanHs. Express.s — me dpeiimBopk mns Node.js, sikuii crpoiye
CTBOpeHHs cepBepHux npoxatkiB 1 API. React — 6ib6mioTeka i moOyaoBU
KOPHUCTYBAIbKUX 1HTEP(EHNCIB, KA J03BOJISIE CTBOPIOBATH JUHAMIYHI Ta IHTEPAKTUBHI
BeO-no1aTku. Node.js, cepBepHE cepeloBHIIe, 3a0e3Ieuy€e BUCOKY POyKTUBHICTh Ta
JI03BOJIsIE BUKOPUCTOBYBATH JavaScript ik Ha KIIEHTCBKIM, Tak 1 HA CEpBEPHIA CTOPOHI.

Buxopucranuss MERN creky ais po3poOKH 1HTEpHET-MarasuHy JI03BOJISE
CTBOPIOBATH JIOJATKA 3 BHUCOKOK TMPOAYKTUBHICTIO Ta MacmrTaboBaHicTio. [le
3a0e3neuye MBUJKHUI BIATYK HA 3aUTH KOPUCTYBAU1B, MOXKIIUBICTH 0OpOOJIATH BEIUKI
00CSiTM JaHUX Ta MIATPUMYBATHU BEJIHMKY KUIBKICTh OJHOYACHMX MHIAKIIOUEHb. Kpim

TOT0, BUKOPHCTAHHS €IMHOTO MOBHU IMpOrpamyBaHHs — JavaScript — Ha Bcix eTamax



po3poOku (Bia GpOHTEHIY A0 OCKEHIy) CIPOIIYE MPOIEC PO3POOKU, TECTYBAHHS Ta
MIITPUMKHU KOJTY.

Po3pobOka iHTepHeT-Marazuny Ha MERN cTeky Takox J1a€ MOXKJIUBICTh JIETKO
IHTErpyBaTU pi3HI CEpBICHM Ta TEXHOJOTii, Taki SK IJIATLKHI CHUCTEMH, CHUCTEMHU
YOpaBIiHHSI KOHTEHTOM, aHAJITH4YHI IHCTpyMEHTH Ta Oarato iHmmX. Lle poobuth
J0AaTOK OUTbI (PYHKITIOHATBHUM Ta 3pYYHHMM JIJI1 KOPUCTYBaUiB, 1110, B CBOIO YTy,
CIpHsi€ 3pOCTaHHIO Oi3HECY Ta 30UTBIIIEHHIO TPUOYTKIB.

Takum ynHOM, po3poOKa IHTEpHET-Mara3uHy 3 BukopuctanusiM MERN creky e
aKTyaJIbHOIO 1 MIEPCIIEKTUBHOIO TEMOIO, sIKa BIJINOBI/IA€ CYYaCHUM BUMOTaM PUHKY Ta

noTpedaM KOpUCTYBayiB.

Merta gociiazKeHHs

Mertoto gociikeHHs € po3poOka eheKTUBHOTO Ta PYHKIIIOHAIBHOTO IHTEPHET-
marazuny Ha ocHoBi MERN creky. Ile mepenbauae oOmiHKY mepeBar 1 HEIOJIKIB
MongoDB, Express.js, React 1 Node.js s CTBOpEHHsSI Cy4acHOTro BeO-10JaTKY.
Oco0nuBa yBara npuauIsIEThCs 3a0€3MeYEeHHIO0 BUCOKOI TPOTYKTUBHOCTI, THYYKOCTI Ta
MacmTaboOBaHOCTI CUCTEMHU. JlOCHIJKEHHSI Tak0oX BKJIKOYAE I1HTErPALl0 PI3HUX

CEPBICIB JIsl TOKpaIIeHHs (PYHKI[IOHAIBHOCTI Ta 3pyYHOCTI KOPUCTYBayiB.

3aBaaHHA TOCJIIIKEHHSA
3aBAaHHS [IOTO JOCIIKEHHS MOJIATAI0Th y JeTaTbHOMY aHai31, MPOEeKTYBaHH1
Ta peanizaimii iHTepHeT-MarasuHy Ha ocHoBi MERN cteky. KokHe 3 3aBmaHb
CIIpSIMOBaHE Ha JIOCATHEHHS METU JOCHIDKCHHS Ta 3a0e3MeYeHHsS BUCOKOI SKOCTI
KIHIIEBOTO TIPOJYKTY:
1. IlpoananizyBatu texnosorii MERN crexy (MongoDB, Express.js, React,
Node.js) Ta BUBHAUNTH IXHIO IPUAATHICTH ISl PO3POOKU IHTEPHET-Mara3uHy.
2. Po3pobuT apxiTeKTypy IHTEpPHET-Mara3uHy 3 ypaxyBaHHSIM BHMOT 10

IPOJYKTUBHOCTI, THYYKOCTI Ta MacITaboBaHOCTI.



3. PeanizyBaTu 0CHOBHI (DyHKII1IOHAJIbHI KOMIIOHEHTH 1HTEpHET-Mara3uHy, Taki
SK KaTaJIOT TOBapiB, KOIINK, CHCTEMa KOPUCTyBadiB Ta 00poOKa 3aMOBIICHb.

4. TaTerpyBartH IJIaTIXKHI CUCTEMH Ta 1HIIT HEOOX1H1 CepBiCH JIs 3a0€3MeUCHHS
MOBHOI (DYHKI1I0HAJIBHOCTI IHTEPHET-Mara3uHy.

5. IlpoBecT TecTyBaHHS Ta ONTUMI3AII0 PO3POOJIECHOTO JOAATKY IS
3a0e3IeueHHs Horo HaiiHOT pOOOTH Ta MIBUAKOIII.

6. Ominka e(eKTMBHOCTI PEKOMEHIAIINHOI cucTeMu: AHaNi3 3BOPOTHOTO
3B'SI3Ky BiJi KOPUCTYBaudiB IOJAO aJEKBATHOCTI PEKOMEH]JIOBAHOI MY3UKHU
iXHPOMY HACTPOIO Ta BJOCKOHAJIIEHHS MEXaH13My PEKOMEHIAI1H.

7. Po3poOUTH NOKYMEHTAllll0 JJIsi KOPHUCTYBadiB Ta PO3POOHUKIB JIst

MMOJIETIICHHS I101aJIbIIO1 Hi,Z[TpI/IMKI/I Ta PO3BUTKY CUCTCMU.

O0’exT H0CTiIKeHHA

OO0'ekTOM  JTOCHIDKEHHS € TpOIeC pPO3pOOKH  IHTEpHET-MarasuHy 3
BukopuctanuaM MERN creky, mo Bkiatouae MongoDB, Express.js, React Ta Node.js.
[le mocmimkeHHs OXOIUIIOE SIK TEXHIYHI acCleKTH CTBOPEHHsS BeO-70/1aTKy, TaK i
IHTErpauio pi3HUX CEPBICIB Il 3a0e3MeueHHs NOBHOI (pyHKIIOHAIbHOCTI. Oco0amnBa
yBara NpPHUIAUIAETbCA PO3poOIll apXiTEKTypHu, BHOOPY TEXHOJIOTIM Ta omTuMi3arii
MPOAYKTUBHOCTI CHUCTeMH. JlOCHIIKEHHS TaKOX 30CEpe/KeHe Ha 3a0e3ledeHH1
3pYYHOTr0 KOPUCTYBAILKOTO 1HTEpPENCY Ta €(PeKTUBHOTO yIpaBiiHHA JaHuMH. Kpim
TOTO, 00'€KTOM JOCTIIPKEHHsI € BUBUCHHSI METOJIIB IHTErpallii TUIATHKHUX CUCTEM Ta

300py BIATYKIB KOPUCTYBAUiB JIsl TOKPAIIEHHS SIKOCTI 0OCITyTOBYBaHHS.

IIpeaMeT pocaigskeHHsI

[IpenmeToM HOCHIIKEHHSI € METOJW, IHCTPYMEHTH Ta MIAXOAU 0 PO3POOKH
iHTepHeT-Mara3uny 3 BukopuctanusiM MERN creky, mo cknanaerscs 3 MongoDB,
Express.js, React ta Node.js. JlociimkeHHsT BKIIOYA€ JETaNbHUNA aHall3 KOXHOIO 3

KOMIIOHEHTIB CTEKY, iXHIX MOXJIMBOCTEH, MepeBar Ta HEJOJIKIB, a TaKOXX METOJIB
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1HTerpaii UUX TEXHOJOTIN ISl CTBOPEHHS €(EKTUBHOTO Ta MPOAYKTUBHOIO BEO-
nonatky. OcoOnmBa yBara MPHAUISETHCS MPOEKTYBAHHIO apXITEKTYpH I1HTEpHET-
MarasuHy, peaiizaiii OCHOBHUX (PYHKIIIOHAJIbLHUX MOYJIIB, TAKUX SIK KaTaJIOT TOBApIB,
KOIITMK, CHCTEMa YIpPaBIIHHSA KOPHCTyBadaMH Ta OOpoOKa 3aMOBIJIeHb. [HTerparis
IJIATDKHUX CUCTEM € BaXKJIMBUM aCIEKTOM JOCIHIJKEHHS, 10 BKJIIOYAaE B cebe BUOIp
HaWOLIBII MIAXOASAIIUX CEPBICIB Ta 3a0€3MEUEeHHS iX OE3MEYHOro Ta HaJIIMHOTrO
¢ynkmionyBanusa. Kpim TOoro, mpeamMeToM JOCHIKEHHS € METOAM YIpPaBIIiHHSA
3amacaMy TOBapiB, 30ip Ta aHaji3 BIATYKIB KOPUCTYBAdiB JIJISl ITIABUIIEHHS SKOCTI
OoOCIIyTOBYBaHHS, a TaKOXX TNIPOILIECHM TECTyBaHHS Ta ONTUMI3AIli JOJATKY IS

JOCSITHEHHSI BUCOKOT MPOAYKTUBHOCTI Ta CTa0LIIBHOCTI pOOOTH.

MeToam 10CaiIKEHHS

VY xoai nocnigxeHHs 0yJI0 3aCTOCOBAHO SIK TEOPETUYHI, TaK 1 eKCIIEPUMEHTATbH1
METOJIH, 110 JO3BOJIUJIO BCEOIYHO BUBUUTH IMPOLIEC PO3POOKH IHTEPHET-Mara3uHy Ha
ocHoBl MERN creky.

TeopeTnuHi METOU BKIIOYAIOTh:

1. BuBYeHHS HayKOBUX CTaTel, KHUT, JOKYMEHTalli Ta IHIOUX JKepes, II0
crocyioTbesi MERN creky, po3poOku BeO-10JaTKIB Ta €ICKTPOHHOI
KOMeEpIIii.

2. Ominka apxiTeKTypHHUX PIIIEHb Ta METOMIB 1HTErpallii pi3HUX KOMITOHEHTIB
MERN creky s 3a0e3neueHHs iXHbo1 e()eKTUBHOT B3a€EMOII1.

3. CtBOpeHHs MoOjenel Ta CXeMm HJs Bisyami3alii CTpyKTypH Ta B3aeMOJil
KOMITOHEHTIB 1HTEpHET-Mara3uHy, a TaKOX IpPOIECIB OOpOOKM JaHUX Ta
B3a€MO/II1 3 KOPUCTYyBaYaMHU.

4. 3icTaBlieHHS PpI3HUX TEXHOJOrIM Ta IHCTPYMEHTIB Uil  BHOOpY

Halie(DeKTUBHIMINX PIillIeHb JUTsl pO3POOKH IHTEPHET-Mara3uHy.
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ExcniepuMeHTanbHi METOAM JOCIIKEHHS OXOTUTIOIOTh:

1. CrBopeHHsA NPOTOTHUIIB OKPEMUX KOMIIOHEHTIB IHTEPHET-Mara3uHy Juis
OLIIHKH TXHBOT (PYHKITIOHAJTLHOCTI Ta MPOJTYKTUBHOCTI.

2. Hanucanns xomay s peamizaimii (QyHKI[IOHAJIBHUX MOJYJIB I1HTEPHET-
MarasuHy, IpOBEICHHS FOHIT-TECTIB Ta IHTETPALIIHUX TECTIB JJIsI BUSBIICHHS
Ta BUIIPABJICHHS TOMUJIOK.

3. BrpoBajkeHHs IHTETpalifHUX TECTIB IS IEPEBIPKU B3aEMOI11 MK PI3HUMHU
KOMIIOHEHTAaMU CUCTEMHU Ta OI[IHKH IXHBOI1 CYMICHOCTI.

4. BUKOpUCTaHHSI 1HCTPYMEHTIB MOHITOPUHIY MJI1 OLIHKHA HPOJYyKTUBHOCTI
JI0JIaTKy, BUSBJICHHS BY3bKHX MICIIb Ta 1X OMTHMI3allisl.

5. IlpoBeneHHs TeCcTyBaHHS 3 YYacTIO KOPUCTYBauiB [Jisi OLIHKU 3PYyYHOCTI
BUKOPHUCTaHHS 1HTep(delicy 1HTepHET-Mara3uHy Ta OTPUMAaHHs 3BOPOTHOIO

3B,H3Ky I IO JAJIBIIOIO IMOKPAIICHHA JOJATKY.

IIpakTH4He 3HAYeHHS OJIeP:KAHUX pe3yJIbTaTiB

[IpakTiuHe 3Ha4YeHHs OJIEp)KAHUX PE3YJIbTATIB TMOJATAaE Yy CTBOPEHHI
eeKTUBHUX pIllIeHb IS pO3pOOKH Cy4dyacHUX BeO-J0JATKIB, 30KpeMa I1HTEpHET-
marasuHiB, Ha ocHOBI MERN creky. 3actocoBani METOau Ta OTpUMaHl BUCHOBKHU
MOKYTbh OyTH KOPUCHUMH JJIs1 pO3POOHHUKIB, SIKI IPArHYTh CTBOPUTH BUCOKOE(DEKTUBHI
Ta macmraboBaHi BeO-g0gaTKu. Po3polneHa apxiTeKkTypa 1HTEpHET-Mara3uHy MOXKeE
CILY’KUTH 11a0JIOHOM 17151 MOAIOHUX MPOEKTIB, 1110 3MEHILUTh Yac Ha MPOEKTYyBaHHS Ta
30UTBIINTH NPOYKTUBHICTH po3p0o0Ku. OnucaHi METOAM 1HTErpallii IIATIKHUX CUCTEM
JI03BOJISIIOTH IIBUJKO Ta O€3MEYHO BHPOBAIKYBAaTH OIUIATy B 1HTEpHET-Mara3uHax.
Kpim Toro, orpumani pe3ysiabTaTy II0J0 ONTUMI3AIlli TPOJYKTUBHOCTI Ta TECTYBaHHS
3a0e3MevyloTh CTabUIbHYy POOOTY OJATKy, IO MiABHILYE SKICTh OOCIYrOBYBaHHS

KOpHCTYBaUiB.
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I'iocapiit

MERN cmex (MERN stack) - HaGip TexHOJOT1i 171 po3p0oOKu BeO-101aTKIB, 1110
Biurouae MongoDB, Express.js, React Ta Node.js.

MongoDB - HepensiiitHa 6a3a 1aHuX, 1110 BAKOPUCTOBYE TOKYMEHTH Y hopMaTi
JSON 151 36epiranHs TaHUX.

Express.js - ®petimBopk st Node.js, 0 CHpoIIye po3poOKy CEpBEPHUX
nonartkis Ta API.

React - biomioTteka /st CTBOPEHHSI KOPUCTYBAIIbKUX IHTEP(PEHCIB, sIKA TO3BOJISE
PO3pOOJIATH IMHAMIYHI Ta IHTEPAKTUBHI BE0-10/1aTKHU.

Node.js - CepBepHe cepeloBHILIE, SIKE TO3BOJISIE 3amycKaTH JavaScript Ha cepBepi
Ta 3a0e31euye BUCOKY NMPOAYKTUBHICTD JTOJATKIB.

API1 (Application Programming Interface) - Intepdetic mis B3aemomii pi3HHX
MPOrpaMHUX KOMITOHEHTIB.

JWT (JSON Web Token) - CranmapT Bimkputoro Qopmaty s Oe3Me4HOTO
OOMiHY JaHUMU M1k ctopoHamu Y BUTIIsiIl JSON-00’€KTiB.

Redux - Bibmioreka s ympaBiiHHA cTaHOM J0jatky B JavaScript, dacTto
BUKOPHCTOBYETHCA pa3oM 3 React.

Komnonenm (Component) - OcHoBHHII OyniBenbHui Onok y React, sxuit
MPECTaBIIsAE€ COO0I0 YACTUHY KOPUCTYBAILILKOTO 1HTEpdEHCy.

Mapwpymuzayia (Routing) - Tlpouiec BU3HaUYC€HHS NUISIXIB (MapuIpyTiB) st
nepexoay MK PI3HUMH CTOPIHKaMH a0 KOMIIOHEHTAMH BEO-10AaTKYy.

IIpomidcne npoepamne 3abe3neuenns (Middleware) - [lporpamue 3a0e3neueHHs,
0 BUKOHY€ (DYHKIII MOCEpPEeNHUKAa MK PI3HUMH KOMIIOHEHTAMH JO0JIaTKy, YacTO
BUKOPUCTOBYETHCS J1si 00poOKu 3anuTiB y Express.js.

CRUD onepayii (Create, Read, Update, Delete) - OcHOBHI onieparlii 111 poooTH
3 Oa3amu gaHuX a00 IHIMMMU CXOBHUIIIAMHU JaHUX, IO JO3BOJISIOTH CTBOPIOBATH,

qHUTaTHu, OHOBJIIOBATHU Ta BUAAJIATHU 3aIllCH.
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DOM (Document Object Model) - OO6’ektHa Momenb JOKyMEHTa, sKa
npenctanisie ctpyktypy HTML a6o XML nokyMeHTIB y BUTJISIAIL I€PEBA, 10 TO3BOJISE
CKpHUIITaM JUHAMIYHO 3MIHIOBaTH BMICT, CTPYKTYpPY Ta CTHJIb JOKYMEHTA.

JSX (JavaScript XML) - Po3mmpennst cuHTakcucy JavaScript, ske T03BOJISIE
nucatu HTML-noniOuuit kon y ¢aitnax JavaScript, yacTo BUKOPUCTOBYEThCS ¥ React

HJIL OITUCY BUITEIAY KOMIIOHECHTIB.
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1 AHAJII3 IPEJMETHOI OBJIACTI

1.1 Anani3 nporpaMHHX NPOAYKTIB AaHAJIOTIB

Po3poOka iHTepHeT-Marazuny Ha ocHOoBI MERN creky moTpebye anHamizy
ICHYIOUHX MPOTPAMHUX MPOYKTIB-aHAJIOTIB, SIKI MOXYTbh CIIyTyBaTH OPIEHTUPOM IS
BU3HAaYCHHs (DYHKI[IOHAJTLHUX MOXKJIMBOCTEH Ta BUMOT JI0 pO3pOOIIOBAHOTO JOAATKY.
Hwxde HaBeeHO OTmsa ACSIKUX MOMYJSIPHUX TUIAaT()OPM EIEKTPOHHOI KOMEpITii Ta iX
XapaKTePUCTHK.

Shopify— Shopify € onHi€ero 3 HalmONMy SPHIMIKMX MIATGOPM ISl CTBOPEHHS
1HTepHeT-Mara3uHiB. BoHa mpomoHye TOTOB1 PIIEHHS JIJIs IIBUAKOTO 3aITyCKy OHJIaiH-
MIPOJIaXK1B, BKIIOYAIOUH A0JIOHU JUIs PI3HUX THUIIB O013HECY, IHTETrpallio 3 INIaTHKHUMU

CHUCTEMaMH Ta aHATITHKY MPOJaXIB.

LMD%’L Fiewo, Forest a Sreean

Pucynox 1-— Iumepdpetic Shopify
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IlepeBaru:

[Ipocrora BuKopucTaHHs: Jlerkwii cTtapT 1 HPOCTHIl Yy HaJalITyBaHHI

iHTepdeiic.

HaniitaicTs: Bucoka HagiitHICTh Ta cTaOUIBHICTD pOOOTH IIIATHOPMH.

[TinTpumka monatkiB: Benmnka KiTbKiCTh TOCTYIMHHUX JOJIATKIB Ta iHTETPAITii.
Henomniku:

OOMexeHa MOXJIMBICTH KacTomizamii: OOMeXxeHl MOMKIMBOCTI IS

rIMOOKOTO HaJIaIlITyBaHHS.

Bapricts: Bucoka BapTicTh NiAIUCKHA, OCOOIMBO /JIs1 BEIMKUX Mara3uHiB.

WooCommerce — WooCommerce € marinom mpia WordPress, 1o

JTIO3BOJISIE JIETKO TMEpeTBOpUTH cat Ha Tuiargopmi WordPress y MOBHOILIHHMIMA

1HTEpPHET-MAara3yH.

=
Night Summer
Dresses

Pucynox 2 — Inmepgeiic WooCommerce

IIepeBaru:

I'myukicth: Benmka KiIBKICTh TE€M Ta pO3IIMPEHb [Jis HaJallTyBaHHS
MarasuHy.

[aTerparis: [lupoki MOXIMBOCTI 1715 1HTETpaIllii 3 piI3HUMHU CEPBICAMHU.
Bigkputnii xoa: MOXIMBICTP TIOBHOI KacToMizallli Ta pO3IIMPCHHS

(dyHKIIOHATY.
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Henomiku:
e CxuiagHicTh HanmamTyBaHHA: Moxe OyTH CKJIaTHUM JIJIs1 HOBAUKiB.
e Bumoru no xoctunry: I[loTpeOye HaaiiHOTO XOCTHUHTY JIJsi CTaOIBHOL
pooOOTH.
Magento — Magento € MOTY>HOIO MIATGOPMOIO AJIs €NEKTPOHHOT KOMEpIIii,
OpIEHTOBAHOIO Ha BENUMKUM O13HeC Ta miAnpueMcTBa. BoHa mponoHye mMUpoKuil CieKTp

GbyHKLIHA 1715 yIpaBIiHHA TOBapaMu, 3aMOBJICHHSIMU, KOPUCTYBauaMH Ta aHAJITUKOIO.

Free standard shipping on all orders over £80. 30-day free returns.

HH MEN WOMEN KIDS GEAR | DISCOVER

BESTSELLERS

AN

Pucynok 3 — Magento
IIepeBaru:
e MacmraboBanicTb: [1iqX0IUTh J1s BEIMKUX O13HECIB Ta IMiAMPUEMCTB.
o OyHkmioHanbHICTH: Lupokuii criekTp QyHKIIN AT yIPaBIiHHS Mara3uHoOM.
e ['HyukicTh: MOXIUBICTh TOBHOI KacTomizamii mig crnenudiuHi BUMOTH
Oi3Hecy.
Henomnixwu:
e Cxiannicte: CkJIaJHE HAJAITYBAHHS Ta YIPABIIHHS.

e Bapricth: Brucoka BapTicTh 00CITYyrOByBaHHS Ta BIIPOBAJKECHHSI.
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BigCommerce — BigCommerce € 111e 0JiHi€0 TOIMYJIIPHOO IIATPOPMOFO TSI
CTBOPEHHS IHTEpPHET-Mara3uHiB, sika MPOIOHYE HIUPOKUNA HaOIp IHCTPYMEHTIB s

yr[paBJ]iHHSI TOBapaMu, 3aMOBJICHHAMU Ta MAPKCTHUHI'OM.

ECOMMERCE
FOR A NEW ERA

}
GET THE PRODUCT TOUR Y |

senesrrrys 9 Skulicandy ¢ Biock Diomond bliss BURROW

Pucynok 4 — BigCommerce
IlepeBaru:
o [IponyktuBHicTh: Bucoka npoayKTUBHICTh Ta MIBUIKICTH POOOTH.
e [Ipoctora Bukopucranus: [HTyiTUBHO 3p0O3yMiInii iHTEpGEHC.
e [Inrerpamii: IlinTpyumka BeAMKOI KUIBKOCTI IHTErpamiii 3 30BHIMIHIMH
cepBicamu.
Henomnixu:
e Kacromizarris: O6MexeHi MOXKIIMBOCTI JIJIsl TITMOOKOTO HaJIaIlTyBaHHS.

e Bapricts: Bucoka BapTicTh MIMUCKH.

Tabmuus 1 lopieuauna xapaxmepucmux Shopify, WooCommerce, Magento

ma BigCommerce

BrnactusicTb Shopify WooCommerce Magento BigCommerce

[Ipocrora Bucoxka Cepennsa Husbka Bucoxka

BUKOPUCTAHHA




I'ayukicth ObmexeHa Bucoxka Bucoxka OobmexeHa
KacTomizarlii
Baprictp Bucoka 3aJeKuTh Bif Bucoka Bucoka
XOCTHHTY
MacmTaboBaHiCTh Bucoxka Cepenns Bucoxka Bucoxka
IaTerpartis 3 [Iupoxa [Iupoxka [Iupoxka [Iupoxa
IIATDKHUMUA MiATPUMKA T ITPUMKA T ITPUMKA MiITPUMKA
CUCTEMaMU
[TinTpumka Bemmka Benmka KinmbKicTh Benuka Benmka
OATKIB KUIBKICTH IUIAriHiB KUIBKICTB KUIBKICTH
JIOJTATKIB PO3IIUPEHD JTOJIATKIB
Bumoru no Husbxi Cepenni Bucoxki Husbxi
TeXHIYHUX 3HAHb
[MpoxyKTUBHICTB Bucoxka 3aJeKuTh Bif Bucoxka Bucoxka
XOCTHHTY
MoxHBiCTh Bucoxka ObmerxeHa Bucoxka Bucoxka
MacImTaOyBaHHS XOCTHHTOM
[MigTprmka Bucoxka CrinpHOTa Ta CrinpHOTa Ta Bucoxka
KJIIEHTIB KOMEPIIiiHi KOMEPIIiiHi
MiTPUMKA MiTPUMKA
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Ha ocHOB1 MOpIBHSUIBHOI TaOJNMIII MOKHa 3pOOMTH BHCHOBOK, IO KOXXHA 3

miaTdopM Mae CBOi nepeBaru Ta HeAodiku. Shopify BUILISETHCS CBOEIO MPOCTOTOIO
BUKOPHUCTAHHSA Ta HAAIWHICTIO, ajie Ma€ 0OMEKEH1 MOXKIIMBOCTI KAaCTOMI3aIlii Ta BUCOKY
BapTicTh. WooCommerce 3a0e3nedye BUCOKY THYUKICTh 1 MOXKJIUBICTh KaCTOMi3allii,
ane moTpedye OLIbIe TEXHIYHUX 3HAaHb 1 HAMIHMHOTO XOCTUHTY. Magento IiaXOIUTh
JUJISl BEJIMKUX O13HECIB 3aBJSIKH CBOiM MaciITabOBaHOCTI Ta PYHKIIIOHAIIBHOCTI, OJTHAK
noTpedye 3HaAYHMX (PiHAHCOBUX Ta TeXHIYHUX pecypciB. BigCommerce mpomnonye
XOpOUTy TPOAYKTUBHICTH 1 THYUYKICTh, aJIe Ma€ CBO1 OCOOJIMBOCTI, 5IK1 CJIiJT BpaXOBYBAaTH

pu BUOOPI.
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1.2 ITocTaHOBKA 3aBIAHHSA

IlocTanoBka 3aBJaHHA BKJIIOYAa€ BHU3HAYUCHHA KIIIOYOBHUX eTamiB Ta Hiﬂeﬁ, K1

HEOOX1/THO JIOCSTTH B MpoILieci po3poOKH iHTepHeT-Mara3uny Ha ocHoBi MERN cTtexky.

Koxne 3aBIaHHA CIIPAMOBAHC Ha 3a0e3IeYeHHs BUCOKOI SIKOCTI KiHHCBOFO IIPOAYKTY,

HOT0 TPOOYKTUBHOCTI Ta 3pPYYHOCTI Y BUKOPUCTAaHHI.OCHOBHMM (PYyHKI[IOHAT

3aCTOCYHKY:

1. AHamni3 BUMOT 4O CUCTEMU:

BusHaunty (QyHKIIOHAIbHI Ta HEPYHKI[IOHAJIbHI BUMOTH 10
IHTEpPHET-MAara3uHy..

[IpoBecTH nOCHIKEHHS UIBOBOI ayIUTOPIi Ta i moTpeo.

Onucatu OCHOBHI Oi3HEC-TIPOIIECH, SIKI TTIOBUHHI OyTH pealli3oBaHi B

JOIaTKY.

2. IlpoexTyBaHHS apXiTEKTypH AOAATKY:

Po3po6uTH apXiTeKTypy IHTEpHET-Mara3uHy 3 ypaxyBaHHSIM BUMOT JIO
MPOJYKTUBHOCTI, THYYKOCTI Ta MAacIITa0OBAaHOCTI.

BuzHauuTu cTpyKTypy 0a3u JaHUX Ta 3B'3KU MIXK ii €JIeMEHTaMHu.
CnpoekrtyBaTu iHTep(deEc KOpUCTyBaua, BpPaXOBYIOUYH 3PYYHICTH Ta

IHTYITUBHICTh HaBITAIIIi.

3. Peamizaris 6exeHmy::

Po3pobutu cepBepHy 4acTHHY A0JATKy 3 BUKopucTaHHsM Node.js Ta
Express.js.

Hanamrysaru 6a3y ganux MongoDB n1s1 36epiranns iHpopmariii npo
TOBapH, KOPUCTYBAYiB Ta 3aMOBJICHHS.

PeanizyBat APl st B3aemopii MK KITIEHTCHKOIO Ta CEPBEPHOIO

JaCTUHAMH JOAATKY.

4. Peamizaiiist ppoHTEHAY::

Po3po0uTH KII€EHTCHKY YaCTUHY 0JIaTKy 3 BUKOpHUCTaHHSAM React.
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3a0e3neunTH JUHAMIYHE OHOBJICHHS iHTepdericy oe3
nepe3aBaHTaKEHHS CTOPIHKU.
PeanizyBat oCcHOBHI (hyHKIIIOHAJIbHI KOMIIOHEHTH, TaKl SK KaTajaor

TOBapIB, KOIIHMK, CHCTEMa KOPUCTYBauiB Ta 00poOKa 3aMOBJICHb.

5. IaTerparris mIaTiHKHUX CUCTEM:

Bubpartu nmnati>kHi cUCTeMH, K1 OyJIyTh MiATPUMYBATUCS 1HTEPHET-
Mara3uHoM.

3abe3neunTr OE3MeUHy IHTETPAIlifo 3 ITUMU TIATHKHIMHI CUCTEMaMHU.

PeanizyBat MOJIMBICTh 3A1MCHEHHS IUIATEXKIB Ta TMOBEPHEHHS

KOIIITIB.

6. OnTumizalis 101aTKY:

OnTuMi3yBaTH IPOIYKTUBHICTb AOJATKY U1 3a0€31eUEeHHSI IIBUIKOTO
BI/ITYKY HAa 3alIUTH KOPHCTYBAYIB.
Bukonatu crTpec-TecTyBaHHS I OIIHKM CTIHKOCTI CHCTEMH TIij

HaBaHTAaXCHHAM.

VYHIKanbHUI (PYHKIIOHAT:

1. Posmupeni ¢pyHkIii ayTeHTU(IKAIT Ta aBTOpU3AIlii KOPUCTYBAUiB:

Peanizaris cuctemu peectpailii Ta BXOAY KOPUCTYBauiB 3 BaJifalli€lo
TaHUX.

[linTpumka poJsiei KOpPUCTyBadiB (aJIMIHICTPATOp, TMOKYIEIb) 3
OOMEKEHHSM JIOCTYITY JI0 aJAMIHICTPAaTUBHUX (DYHKITIH 1J1s1 3BUYAMHIX

KOPHUCTYBayiB.

2. PozmmpeHi MOKIMBOCTI JJIsl KOPUCTYBAYiB:

KopuctyBaui MOXyTb pEECTpYBaTUCS Ta BXOJIUTU B CHUCTEMY,

CTBOPIOBATH Ta 30epiraTtu CUCKU 0akaHb.
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e OyHKIIOHAT BIATYKIB Ta PEUTUHTIB JO3BOJSE KOPUCTyBauaM
3aJMIIATH BIATYKA TPO TpHUa0aHi TOBApH, IO JOTIOMArae iHIIAM
MOKYTILISIM POOUTH OOTPYHTOBaHUM BHUOIP.

VYHikanbHi (yHKIIOHATIBHI MOXIJIMBOCTI MPOEKTY, TaKi sIK IHTEpAKTHUBHA MaHEIhb
aZMiHICTpaTopa, cucrteMa OOpOOKM 3aMOBJIEHb 3 PEAJbHUM YacOM OHOBIICHHS Ta
PO3IIMPEH] MOMKIMBOCTI JIJIT KOPUCTYBauiB, poOJIATh HOTO YHIBEPCATBHUM 1 3pYYHUM
SK I KOPUCTYBadyiB, Tak 1 Jyis agMmiHicTpaTopiB. Lli ocobmmBocTi 3a0e3meqyroTh
BHUCOKY ITPOJTyKTUBHICTh, MACIITA00BAHICTh Ta 3pDyYHICTh BUKOPUCTAHHS CHCTEMH, 1110

€ BAXXJIMBUMH YNMHHHUKaMH AJIs1 YCHiIHHOI‘O (bYHKHiOHYBaHHH iHTepHeT-MaF a3uny.
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2 TOCJIIXKEHHS 3ACOBIB TIPOI'PAMHOI PEAJII3AILLIL BEB-
3ACTOCYHRKY

2.1 Ornsa MOB IpOrpaMyBaHHs

Bubip MoBu mnporpamyBaHHs AJisi Be0-3aCTOCYHKIB € KPUTHYHO BaXKJIIMBUM
pIILICHHSM, SIKE 3aJICKUTh BiJl 0aratbox (HakTOpPiB, BKIIOUAIOYM BHUMOTH IPOEKTY,
JIOCB1JT pO3pOOHUKIB, TPOJYKTUBHICTh, MAaCIITA0OBAHICTh Ta 1HIII. OCh OTJISA ASSIKUX
3 HAUTMOMYJIAPHIIIIMX MOB MTPOrpaMyBaHHSI, III0 BUKOPUCTOBYIOTHCS JIJIsl pO3pOOKH BEO-
3aCTOCYHKIB:

Python — Python e momynsipauM BUGOpOM 17151 O€KEHI-PO3POOKHU 3aBISKH CBOTM
MPOCTOTI Ta YATAOETBHOCTI KOJTY.

IIepeBaru:

e Bucoka unTabenbHICTh 1 IPOCTOTa BUBYEHHS.

e Benuka xinpkicTs 610710TeK 1 hpeiimBopkiB (Django, Flask).

o [linTpumKka pI3HUX MMapagurM MporpamyBaHHs (00'€KTHO-OPIEHTOBAHE,

GbyHKITIOHATBHE).
Henomniku:
e BigHocHO HM3bKa TPOMYKTUBHICT y TIOPIBHSHHI 3 MOBaMH, IO
KOMITUTIOFOTHCSI.
e MeHIIa MIATPUMKA ACMHXPOHHOTO MPOrpamMyBaHHS B TOPIBHSHHI 3
JavaScript..

PHP — PHP 3anumaerbcs momynasipHuM BHOOpPOM it pO3pOOKH CEPBEPHOI

YaCTHHU Be0-3aCTOCYHKIB, 0COOJIMBO 3aB/sKH CBOIM 1IHTETpallii 3 BeO-cepBepamu.
[IepeBaru:
e Ilpocrora inTerpariii 3 Be0-cepBepamu (Hanpukiaa, Apache).

e [llupoxka miarpumka 6a3 JaHUX.
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e Bemuka crninpHOTA 1 6arato rotoBux pimens (CMS, ppeliMBopkn).
Henomiku:

e IcTopuuHo, Morana pemyTariisi Yepe3 XaOTUIHHUMA KO/I.

e MeH11a Cy4acHICTh B IMMOPIBHSAHHI 3 HOBIIIIUMHA MOBaMH.

Ruby — Ruby BHKOpHCTOBYETHCS B OCHOBHOMY 3 (hpeiimBopkoM Ruby on Rails,
KU Hajae 0arato IHCTPYMEHTIB [Tl IIBUKOT PO3POOKH.

ITepeBaru:

e Bucoka npoAyKTUBHICTh PO3POOKH 3aBISKHA KOHBEHIISIM (hpeiiMBOpKa.

e YyraGenpHUH 1 JJAKOHIYHUN KOJI.

e Bemuka KUTbKICTh BOYJJOBAaHUX 1HCTPYMEHTIB.

Henomniku:

e MeHIa IpOAYKTUBHICTh Y IOPIBHSAHHI 3 JESKUMH 1HIIMMH MOBaMH.

e CxiaaHicTh MacIITAOyBaHHS BEJIUKUX MPOEKTIB.

Java — Java MmIMpPOKO BHUKOPHUCTOBYETHCA [JIsl CTBOPEHHS BEIMKUX 1
MacITabOBaHUX BE0-3aCTOCYHKIB 3aBJSKH CBOiM CTaOLIBHOCTI 1 MPOIYKTUBHOCTI.

[lepeBaru:

e Bucoka npoayKTUBHICTb 1 CTa0lIBHICTb.

e IligTprmMka 6araTomoOTOYHOCTI.

e Bemuka kuibkicTh ¢ppeitmBopkiB (Spring, Hibernate).

Henonikn:

o binbm ckiaguuii 1 00'€eMHMIA KOJT y TIOPIBHAHHI 3 THITUMHU MOBaMH.

e Bucokuii mopir BXoy /1711 HOBAUKiB.

JavaScript - JavaScript € HaWNONMyJSPHINIO MOBOK MPOrpaMyBaHHS IS
bpoHTEeHI-pO3p0oOKU. BoHa 103BOJISIE CTBOPIOBATH IHTEPAKTUBHI €JIEMEHTH Ha BeO-
CTOpIHKAX.

IlepeBaru:

e [linTpuMyeThcs BciMa CydyacHUMH BeO-Opay3epami.
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e Benuka kipkicTs 616710TeK 1 pperiMmBopkiB (React, Angular, Vue.js).

o [lIBuaKicTh BUKOHAHHS Ha KIIEHTCHKIA CTOPOHI.

e [ligTpuMka acuHXpOHHOTO MporpaMmyBaHHs (Promises, async/await).
Henomku:

e be3sneka Koy, OCKUIBKY BiH BUKOHYETHCSI Ha KIIIEHTCHKIM CTOPOHI.

e HeoOxiaHICTh HANAIITYBAHHS CEPENOBUIIA AJII CEPBEPHOIO BUKOPHUCTAHHS

(Node.js).

Koxxna MoBa mnporpamyBaHHS Ma€ CBOi IepeBard Ta HEAOJIKH, 1 BHOIp
KOHKPETHOT MOBH 3aJ€KHUTh BiJ] BUMOT MPOEKTY Ta HAaBUYOK KOMaHIu. BaximBo
BpPaxOBYBAaTH HE TUIBKH MOTOYHI MOTpPeOM, ajie ¥ MOMIIMBICTH MaclITaOyBaHHS Ta

HIATPUMKHU IPOEKTY B MAlOyTHBOMY.

2.2 AnaJi3 cyyacHux ¢peiiMBOPKIB /1JIs CTBOPEHHsI Be0-3aCTOCYHKIB

OpeiMBOPKH € BaXJIMBUM 1HCTPYMEHTOM JJisi pO3POOHMKIB, OCKITBKM BOHU
HAJal0Th CTPYKTYpPY AJIA OpraHizauli Koay, a TaKoX MpPONOHYIOTh 1HCTPYMEHTH Ta
010JI0TeKH, IO TPHCKOPIOIOTh Tpolec po3poOku. Hwkde HaBeaeHO OIS
HaWCy4YacHIMUX 1 HAUmomy sipHImux GperMBOPKIB sl CTBOPEHHST BE0-3aCTOCYHKIB,
po3/ieHnX Ha (PpOHTEH Ta OEKeHT PPEUMBOPKH.

React — me 6ibmioTexka JavaScript nafss CTBOpPEHHS KOPUCTYBAlbKUX
1HTEpdeiiciB, po3podieHa komnaniero Facebook. Bona BukoprcToBye KOMIIOHEHTHUI
MiIX1d, [0 JI03BOJISIE CTBOPIOBATH IOBTOPHO BHKOPHUCTOBYBAaHI KOMIIOHEHTH, 1
3a0e3neyye BUCOKY MPOITYKTUBHICTD 3aBIKH BipTyaibHoMy DOM. React mae Benuky
CHUIBHOTY Ta IIMPOKUHM BHOIp 010/110TEK 1 IHCTPYMEHTIB, a TaKOX MiATPUMKY React
Native miist cTBOpeHHSI MOO1TFHUX 3acTOCYHKIB. [IpoTe, 11 moBHOIIHHOT po6oTH React
noTpedye 10AaTKOBUX 010110TEK, TakuX K Redux msis yrpaBiiiHHS CTaHOM, 1 BUMarae

MOCTIHHOTO OHOBJICHHS 3HaHb Y€pPe3 CTPIMKUI PO3BUTOK.
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Angular — ne noBHOWIHHWE (QpelMBOpPK A po3poOKH BeO-3aCTOCYHKIB,
po3pobnenuii Google. Bin Hamae moBHMIT HaOlp 1HCTPYMEHTIB ANl PO3POOKH,
BKJIIOUYAIOYM JBOCTOPOHHE 3B'SI3yBaHHS JaHUX, POYTIHT 1 BOy/0BaHi cepBicu. Angular
3a0e3neyye BUCOKY MPOTYKTUBHICTh 1 MacIITabOBaHICTh, a TAKOX YITKY CTPYKTYPY
npoekTy Ta gotpuManHs npuHimniB MVC (Model-View-Controller). Onnak, BiH Ma€e
BUCOKHU TOPIT BXOJY JJIi HOBAYKIB 1 BEJIUKHH OOCAT KOAY MOPIBHSHO 3 IHIIMMH
bpeiiMBOpKaMHu.

Vue.Js — me mnporpecuBHuil ¢peiimBopk JavaScript ans  1moOymoBH
KOPUCTYBallbKUX 1HTepdeiiciB. BiH BIAPI3HAETBCA JIETKICTIO Yy BHUBYEHHI Ta
BUKOPUCTaHHI, MOXIJIMBICTIO TIOCTYIIOBOTO I1HTErpyBaHHA B MPOEKTH, BUCOKOIO
MPOJYKTUBHICTIO 1 THYYKICTIO. VUue.Js TakoX Mae BOyJOBaHI 1HCTPYMEHTH MJis
yhpaBiiHHA cTaHoM 1 poyTiHry (Vuex, Vue Router). [Ipote, y nopiBHsHHI 3 React ta
Angular, Vue.js Mae MeHIIy CHUTBHOTY 1 OOMEXKEHI pecypcu HJisi BEJIUKHUX
KOPIIOPATUBHUX IPOEKTIB.

Svelte — mne cywacHuit GpoHTEHI-PPEHMBOPK, SKHA BIAPIHAETHCS Bij
TpaauIiiiHUX (GPEHMBOPKIB THUM, IO OUIBIIICTh POOOTH BUKOHYETHCS Ha eTari
KOMITUTALIT, a He B Opay3epi. e 3a0e3neuye BUCOKY NPOAYKTUBHICTD 1 MIHIMAJIbHUN
PO3Mip KIHIIEBOTO KOJTY.

Next.js — e ¢periMmBopk it React, sikuii Hajja€ iIHCTPYMEHTH JJIs1 CEPBEPHOTO
PEHAEPUHTY Ta CTBOPEHHA CTaTUYHUX calTiB. BIH miaTpuMye 1HKpEMEHTalIbHY
reHepalio CTaTUYHUX CTOPIHOK, aBTOMATHUYHE PO3JIJICHHS KoMy 1 0arato 1HIIMX
CY4aCHHUX MOXKJIMBOCTEH.

Astro — e HoBuii (PpeWMBOpPK [JIi CTBOPEHHS CTaTUYHUX CaWTIB, SKUI
JI03BOJISIE BUKOPUCTOBYBATH Oynb-skuii gpponTeHa-ppeiimBopk (React, Vue, Svelte
TOIIO) JIJISi CTBOPEHHSI KOMIIOHEHTIB. AStro KOMIIIOE CAaUT Yy MaKCUMAaJIbHO JIETKUH Ta

IMBUAKUYM CTATUYHUN KOHTEHT.
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2.3 Orasig apXiTeKTypHHMX NaTepHiB

APpPXITEKTYpHI TIaTepHU € BKJIUBUMHU KOHIIEIIIISIMU B PO3pOOIl MPOrpaMHOTO
3a0e3MeyeHHs], K1 T0MOMararoTh po3poOHIUKaM OpraHi3yBaTH KoJ 1 3a0€3MeUnTH HOro
MIITPUMYBaHICTh, MacIITAOOBaHICTh 1 THYYKICTh. Hkue HaBeEHO OIS JEsSKuX 3
HAWOUIBII TIOMIMPEHUX AapXITEKTYpHUX TNATEPHIB, M0 BUKOPUCTOBYIOTHCA MpHU
CTBOpPEHH1 B€0-3aCTOCYHKIB.

MomnomiTHa apxiTekTypa - MoHOJITHa apXiTeKTypa Iepeadadyae MoOYyI0BY
BCHOT'0 3aCTOCYHKY SIK € JUHOTO IJIICHOTO KOy, JI€ BC1 KOMIIOHEHTH B3a€EMOIIIOTH OJNH
3 OJTHAM BCEPEeINHI OJTHOTO TIPOeKTY. Lle Moke OyTu 3pydHO JJIs1 HEBEITMKUX MPOCKTIB,
JIe IPOCTOTA yIpaBIiHHs BaxkimBa. OHAK, 3pOCTaHHS 3aCTOCYHKY MOKE MPU3BECTH JI0
po0seM 3 MacITabOBaHICTIO Ta MITPUMKOIO, OCKIJIBKH 3MIHU B OJTHOMY KOMIIOHEHTI

MOJXYTb BIIIMBATH Ha 1HIIII KOMIIOHCHTH.

Monolithic architecture

Client browser

——Tol'—l',
B 2 e

Payment Shopping cart Inventory

Single instance

Pucynok 5 — Cxema mononimuoi apximexkmypu
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MikpocepBicHa apxiTekTypa - MIKpocepBiCHa apXITEKTypa PO3JILIsE
3aCTOCYHOK Ha HEBEJIMKIi, HE3aJIC)KHI CEPBICH, KOXKEH 3 KX BUKOHYE OJIHY KOHKPETHY
GyHKITI0 1 B3aEMOJI€ 3 IHITMMHU cepBicaMU uepe3 4iTKO Bu3HaueHi inTepdeiicu (API).
[le 3abe3meduye Jiernry MacmTaOOBaHICTh 1 MIABUILYE CTIWKICTh CUCTEMH, OCKUIBKH
KOXEH CEepBIC MOXKE PO3rOPTATUCS 1 OHOBIIOBATUCS HE3AJIEKHO Bij 1HIIUX. OJHAK,
MIKPOCEPBICH MOXYTh 30UIBIIMTH CKJIQJHICTh YIPABIIHHSA Yepe3 HEOOXITHICTh

KOOpAMHAII] MI>K YUCIICHHUMH CEpPBICaMHU.

| Load Balancer ‘ Cloud
Server App 1 Server App 2 Server App 3 @
83
| Application | | Application | | Application |

Server DB 1 Server DB 2 Server Cache Workers Server

Pucynox 6 — Cxema Mixkpocepgicnoi apximexmypu

Apxitektypa MVC - MVC € nonyisipHuM apXiTEeKTypHUM MaTEpHOM, SKUI
PO3UIIsIE 3aCTOCYHOK Ha TPYU OCHOBHI KOMIIOHEHTH: Mozenb (Model), mpencraBieHns
(View) 1 xontponep (Controller). Moxens BiAmoBigae 3a maHl Ta JIOTiKy Oi3HeCY,
MpEeJICTaBJICHHs BIJIMOBIA€ 3a BiAOOpaX€HHsI JaHUX KOPUCTyBayaM, a KOHTPOJEp
00po0Jsie BXiHI 3aMUTH 1 KOOPAMHYE B3AEMOJII0 MK MOJICJUTIO 1 MPEICTABICHHSIM.
Takuiét migxig 3abe3nedye YITKUM TOALT  BIAMOBIIAJBHOCTEM 1 TMOKpaIlye

HIATPUMYBAHICTh KOY.
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Controller

Request

View

Pucynok 7 — Cxema apximexmypu MVC

Apxitektypa MVVM (Model-View-ViewModel) - MVVM e Bapiariero
natepay MVC, sikuii 0coOJIMBO TOMYJIAPHUHN Y pO3poOIIi KITIEHTCHKUX 3aCTOCYHKIB. B
mid  apxitektypt  ViewModel cnyrye mocepeaHHMKOM MK ~ MOJEUIIO  Ta
MPE/ICTAaBICHHAM, 3a0€3MeUYylour JABOCTOPOHHE 3B'S3YBaHHS JaHUX 1 aBTOMAaTHYHE
OHOBJIEHHS iHTepdeiicy kopucTyBada. Lle crpusie OUIBIIIN THYYKOCTI Ta MOKpAIy€e

TECTOBaHICTh KOIYy.

Model Change
Observe Data Callbacks

ViewModel Send Data
Data Streams Receive Data

-

i ¢.....Data Ghanges Callbacks

Pucynox 8 — Cxema apximexmypu MVVM
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Apxitektypa SPA (Single Page Application) — SPA (oxHOCTOpiHKOBHIA
3aCTOCYHOK) — 1€ apXITeKTypHUH MiIXiA, IpU SKOMY BCs (DyHKIIOHAJIBHICTH BEO-
3aCTOCYHKY peai3yeTbcsi Ha OJHIM BeO-cTopiHmi. Bci HeoOxigHi pecypcu
3aBAHTAXYIOThCSI OJMH DPa3, a JWHAMIYHHA KOHTEHT OHOBIIOETHCS 3a JOIIOMOTOIO
JavaScript 6e3 mepe3aBaHTakeHHs cTopiHkH. lle 3abe3nedye MBHUIKY Ta TUIABHY
poOOTY KOPUCTYBAILKOTO 1HTEpdEICy, ajne Moxke 30UIBIIUTH CKIAIHICTh PO3POOKHU Ta

ontumisamii MO4YaTKOBOTO 3aBAHTAKECHHS.

SPA Architecture

APl I Database

[A] s AP
B BACKBONE.S] API Database

SPA Application

Pucynox 9 — Cxema apximexmypu SPA

Apxitexktypa PWA (Progressive Web App) - PWA mnoennye B co0i nepeBaru
BeO- Ta MOOLJIBHUX 3aCTOCYHKIB, 3a0€3Meuy0Uuu MBUAKY poOOTy, odiaiiH-pexuM Ta
MO>KJIUBICTh BCTAQHOBJICHHSI Ha MPUCTPI SK HATUBHOIO 3acTOCyHKy. PWA
BUKOPUCTOBYE CydacHI BeO-TexHosorii, Taki sk Service Workers 1 manidectu
3aCTOCYHKIB, JJisi 3a0e3MedYeHHs] BHMCOKOi MPOAYKTHUBHOCTI Ta MOKpPAIIEHOIrO

KOPHUCTYBAIIbKOTO JJOCBITY.

HTML Css JavaScript

n Service
Manifest Worker < Back-end code
Front-end code Web server

Device

Pucynox 10 — Cxema apximexmypu PWA
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Y MoeMy mpoekTi (ppOHTEH]] BUKOPHUCTOBYE KOMIIOHEHTHUU miaxin 3 React,
Redux mns ynpasninas ctanom 1 React Router ms mapmpyru3airii, mo BifgmoBigae
natepsy MVVM (Model-View-ViewModel). Ha OekeHai BHKOPHCTOBYETHCS
apxitrekrypa MVC (Model-View-Controller) 3 Express.js, e Mapmpytu oOpoOIIsitoTh
3alliTH, KOHTPOJIEPH KEPYIOTh JIOTIKOIO, a MOJEN B3a€EMOMIIOTh 3 0a3010 JaHUX.
Bukopucrannss REST API nns o6miny nanumMu MK (pOHTEHIOM 1 OEKEHIOM JI0/1a€

CTPYKTYPOBAHICTb 1 THYUKICTb.

2.4 Orasig ynpasJliHb 32J1€KHOCTSIMU

VYrpaBiaiHHS 3aJIeKHOCTSIMU € BAXKIUBUM AaCIEKTOM PO3POOKH MPOTPaAMHOTO
3a0€e3MeUeHHs], 0 J03BOJIA€ €()EeKTUBHO BUKOPHUCTOBYBATH 30BHIIIHI O107110TEKH Ta
bpeiiMBOPKH, MIATPUMYBATH iX aKTyaJIbHICTh 1 3a0e3MedyBaTh CYMICHICTh 3 BalllUM
MPOCKTOM. B mboMy poO31iJIi PO3TJISHEMO OCHOBHI I1HCTPYMEHTH Ta MIAXOIU J0
YIPABIIHHS 3aJI€KHOCTAMH Y (POHTEH]T Ta OEKEH] po3poOiIi.

npm (Node Package Manager) — 1e craHgapTHHH MEHEDKEP MaKeTiB s
JavaScript, KMl BUKOPUCTOBYETHCS ISl YIIPABIIIHHS 3aJI€KHOCTSIMHU y MPOEKTaX Ha
0a3i Node.js. npm 103B0OJIsI€ JIETKO BCTAHOBIIOBATH, OHOBIIFOBATH Ta BUJIAJISTH MTAKETH,
a TaKOXX KEPyBaTH iX BEPCISIMHU.

OCHOBHI KOMaHJI NpM BKJIIOYAIOTh:

e npm install — BcranoB:IrO€ 3ameXKHOCTI, BKa3aHi y ¢aiim package.json.
e npm update — OHOBIIIOE BCTAHOBJICHI MAKETH J0 OCTAHHIX BEPCIii.
e npm uninstall — Bunassie maker i3 MPOEKTY.

Yarn — 1ue aJbTepHAaTUBHUM MEHEIKep NakeTiB nis JavaScript, sxkuit
3a0e3neyye MBUANTY 1 O€3MEYHIlly YCTaHOBKY 3aJie)KHOCTEH. Yarn BHUKOPHUCTOBYE
daiin yarn.lock mns dikcarrii Bepciii BCTaHOBJIEHUX MAKETIB, IO JO3BOJISE YHUKHYTH
po0JIeM 3 CYMICHICTIO MI3K PO3POOHUKAMH.

OCHOBHI KOMaHIHU Yarn BKJIFOYAIOTh:
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e vyarn install — BcranoBmioe Bei 3amexHOCTI, BKa3aHi y ¢aiini package.json
Ta yarn.lock.

e vyarn add <package> — nojae HOBUI IaKeT 0 MPOCKTY I aBTOMATHYHO
oHoBITIO€ yarn.lock.

e yarn remove <package> — Buumaisie MakeT 3 MPOCKTY 1 OHOBIIOE
yarn.lock.

pip - 1Ie cTaHAapTHHUI MEHEKEp MakeTiB s Python, sikuii BUKOPHCTOBYETBCS
JUI. BCTAQHOBJICHHSI Ta YIPaBIIHHS JOJATKOBUMH 010J10Te€KaMH Ta MOAYJSIMH. DPip
JI03BOJISIE JIETKO BCTAHOBIIIOBATH, OHOBJIIOBATH Ta BUJAJISITH IIAKETH, @ TAKOXK KEPyBaTH
iX BepcCisiMHu.

OCHOBHI KOMaH/IU Pip BKJIIOYAIOTh:

e pip install <package> — BcTaHOBIIIOE MAKET.

e pip freeze > requirements.txt — renepye ¢aiin requirements.txt 3
MMOTOYHUMH BEPCISIMH BC1X BCTAHOBJICHUX MAKETIB.

e pip install -r requirements.txt — BcTaHOBJIIOE BCi MAKETH, BKa3aHi y
daiini requirements.txt.

VYrpaBiiHHSA 3aJ€KHOCTAMH € KPUTHYHO BAXIJIMBHM AacleKTOM pPO3pOOKHU
POrpamMHOro 3a0e3nevYeHHs, SIKUi 103BoJIsi€ €()EeKTUBHO BUKOPHUCTOBYBATH 30BHIIIIHI
016710TeKN 1 HPEHMBOPKH, MIATPUMYBATH 1X aKTYaIBHICTH 13a0€31eUyBaTH CYMICHICTh
3 BallIUM MTPOEKTOM. BUKOpHCTaHHS IHCTPYMEHTIB, TakuX sk npm, Y arn, Webpack s
JavaScript mpoektiB, a Takox pip 1 Virtualenv mns Python mnpoextiB, mo3Boise
aBTOMATU3yBaTH TPOIEC YIPABIIHHA 3aJCKHOCTSIMH 1 YHHKHYTH OaraTbox

NOTEHIITHUX MPOOJIEM 3 CYMICHICTIO 1 OHOBJICHHSAMH.

2.5 Orasja ynpasJ/iiHb 3aJ1€5KHOCTAMM

Cucremn kepyBanHs 6a3zamu nanux (CKBJl) € kir0o4oBUMH KOMIIOHEHTAMH

cyyacHUX 1H(GOpMaLITHUX cucTeM, IO 3a0e3neuyroTh 30epiraHHs, YNpaBliHHA Ta
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00pobky nanux. BubGip CKBJ] 3anexxuth Big BUMOT NPOEKTy, OOCATY HaHHX,
NPOAYKTUBHOCTI Ta 1HIINX (PakTopiB. Ock ormsa Aeskux 3 HannomymsipHimux CKB/I,
10 BUKOPUCTOBYIOTHCSI CbOTOJIHI.

MySQL — mne omwa 3 mHaknomymspHimmx pemamiiaux CKBJl, 1o
BUKOPUCTOBYEThCSI [II1 CTBOPEHHS BeO-3acTOoCyHKIB. Bona 3a0e3nedye BHUCOKY
MPOJIYKTUBHICTh, HAMIMHICTh Ta 3PY4HICTh y BUKOpHcTaHHI. MySQL miarpumye
crannapt SQL anst pobotu 3 6a3amMu JaHUX 1 MHUPOKO BUKOPUCTOBYETHCS B MOETHAHHI
3 IHIMMMU TexHoyorissMu, TakuMHu sik PHP 1 Node.js.

PostgreSQL — 1ie motyxHa pensiiitna CKB/l 3 BIZKpUTUM BHXITHUM KOJOM,
sKa MiATPUMYE IMUPOKUNA CTIEKTP CYy9aCHUX MOKIMBOCTEH, TAKUX SK CKIIQHI 3aITUTH,
TpaH3akilii, 1 Tpurepu. PostgreSQL Bigoma cBO€rO HaIIMHICTIO Ta MAacIITA00BaHICTIO,
10 pOOUTH ii MOMYJISIPHOIO JJIsl BEIMKUX 1 CKJIQHUX TIPOCKTIB.

SQLite — e nerka pemsmiiina CKB/I, sixka 36epirae Bcio 0a3y JaHHX y OJHOMY
daiini. BoHa ieanbHO MIIXOAWTH IJIA HEBEJIMKUX IPOEKTIB, MOOUIBHHUX JOJATKIB 1
BOynoBanux cucteM. SQLite mpocta y HajmalmTyBaHHI Ta BHKOPHUCTAHHI, aje Mae
oOMeKeHy MPOAYKTUBHICTh Y MOPIBHSIHHI 3 iHImuMU pensmiitaumu CKB/I.

MongoDB — une oana 3 wnHadnmomymspHimmx NoSQL 6a3 panux, 1o
BUKOPUCTOBYE JOKYMEHTO-OPIEHTOBaHWM MiaxiJ 10 30epiraHHa JaHuX. BoHa
3abe3reuye BUCOKY THYUYKICTh 1 MACIITa0OBaHICTh, MATPUMYIOUH TUHAMIYHI CXEMH Ta
perutikaiito ganux. MongoDB 4dacto BUKOpUCTOBYEThCA B ToeaHaHH1 3 Node.js st
CTBOPEHHSI BE€0-3aCTOCYHKIB.

Cassandra — 1e posnoaiiena NoSQL 0a3a manux, po3po0iieHa s 00pOoOKH
BEJIMKHMX OOCATIB JJaHUX Ha Oaratbox cepBepax. BoHa 3a0e3neduye BUCOKY JOCTYITHICTh
1 BIIMOBOCTIHKICTh, BUKOPHCTOBYIOUM PEIUTIKAIlI0 JaHUX MDK Bysnamu. Cassandra
MIIXOAUTH JJIs1 3aCTOCYHKIB, 110 MOTPEOYIOTh BUCOKOI IMIBUIAKOCTI 3aMUCY 1 YATAHHS
JAHUX.

Redis — 1ie NoSQL 6a3a maHux, sika BAKOPUCTOBYETHCS K KeIll a00 CXOBHIIIE

JaHuX y nam'sti. BoHa miaTpuMye CTpyKTypH TaHUX, Takl sIK PAJIKU, XEelll, CHUCKU Ta
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MHOXHUHHU. Redis 3abe3nedye myke BHCOKY MIBHAKICTH JOCTYMy IO JAaHHUX 1 4acTO
BUKOPHUCTOBYETHCA JUISl ONTUMI3allli TPOAYKTUBHOCTI BeO-3aCTOCYHKIB.

Google Cloud Firestore — 1ie rayuka, macimirtaboBaHa XMapHa 0a3za JaHHX
NoSQL, po3pobaena Google. Bona 3a6e3neuye peaqbHMi 9ac CHHXPOHI3aIl JaHHUX 1
Jerky iHrerpaniro 3 iHmuMH cepBicamu Google Cloud. Firestore migxoauTs s
MOOUIBHUX 1 B€0-3aCTOCYHKIB, 1110 MOTPEOYIOTh MIBUIKOTO JOCTYITY /IO JAHUX 1 BUCOKOT
JIOCTYITHOCTI.

VY MoeMy mpoekTi BUKOpUCTOBYeThcs MongoDB sik 6a3a ganux. MongoDB e
oJiHI€0 3 HaunonysapHimMx NoSQL 0a3 ganux, sika 3a0e3nedye BUCOKY THYUKICTb 1
MacmTaboBaHICTh. BoOHa BHKOPHUCTOBYE JOKYMEHTO-OPIEHTOBAHMM MIAXIT 10
30epiraHHs JaHuX, IO J03Boiige 30epiratu gani y Gopmati JSON-moaioHuX
noKyMeHTIB. MongoDB wyacTto BUKOpHUCTOBYeThCS B moegHaHHi 3 Node.js s
CTBOPEHHsI Be0-3aCTOCYHKIB, IO BianoBijae cTpykrypy Bamoro MERN-cteka

(MongoDB, Express.js, React, Node.js).

2.6 Orasag API

API (Application Programming Interface) € k1to4oBuM eeMeHTOM y po3po0iii
Be0-3aCTOCYHKIB, IO JI03BOJISIE€ PI3HUM MPOTPAMHUM KOMIIOHEHTAM B3a€EMOMISITH MIX
co6oro. APl Bu3Hawae HaOip TpaBui 1 MPOTOKOJIB JJisi TOOYAOBH 1 i1HTerparii
porpaMHOro 3abe3rneyeHHs. Y LbOMY PO3JAUI pO3risiHEMO OCHOBHI Tumu API, ix
XapaKTEPUCTHKHU Ta TPUKIIAIA BUKOPUCTAHHS.

REST (Representational State Transfer) — e apXiTeKTypHHMIA CTHIb IS
CTBOpEHHsI BeO-cepBiciB, 10 BUKOpUCTOBYIOTH HTTP mporokon. REST API
0a3yrOThCS Ha TMPUHIIMIAX TPOCTOTH, MACIITa00BAHOCTI 1 MPOAYKTUBHOCTI. BoHuU
BukopucToBYIOTh cTanaapTHi HTTP meronn, Taki sk GET, POST, PUT, DELETE, ans

B3a€EMO/Ii1 3 pecypcaMu.
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GraphQL — e 3anuroBa moBa st API, po3pobaena Facebook, sika mo3Bossie
KJIIEHTaM TOYHO BH3HAYaTH, sAKi AaHi iM moTpiOHi. Ha Bimminy Bim REST, ne koxen
KIHIIEBUM MYHKT mnoBepTae QikcoBanuit HaOip nanux, GraphQL no3Bossie kiieHTaMm
3alUTyBaTH TUIBKK Ti TOJSA, SKI iM MOTpiOHI, IO MiABUINYE e()EKTHUBHICTD
BUKOPUCTAHHS MEPEXKI.

SOAP (Simple Object Access Protocol) — 1¢ mpoTokoa mis OOMiHY
CTPYKTYPOBAaHUMHU MOBITOMJICHHSIMH MK JToJaTKaMu depe3 pizHi mepexi. SOAP API
BUKOPUCTOBYIOTh XML 151 popMaTyBaHHS MOBIIOMJICHb 1 MOXKYTh MPAIIOBATH Yepe3
pi3HI TpaHcnopTHI npotokoiu, Taki sk HTTP, SMTP ta inmi. SOAP 3a0e3neuye
BUCOKHMI pIBEHb O€3MEKH 1 HaIIMHOCTI, aje € OUIbII CKJIAJHUM Y BHUKOPUCTaHHI
nopiBHsiHO 3 REST.

Jlnst moro BeO-gonatky s Buopas REST API yepes iioro mpoctoTy, rHy4KICTb 1
CYMICHICTb 3 PI3HHMHU KJII€eHTChKUMU aojaTtkaMu. Bukopucranus REST API no3osnsie
JIETKO 1HTerpyBaTH OeKeH I 3 (PPOHTEHIOM, 3a0e3NeUyr0UH ¢(DeKTUBHY B3aEMO/III0 MIXK
KoMIioHeHTaMu. Takox y npoekti BukopuctoByeTbess JWT (JSON Web Token) nns
aBTeHTU(IKaIli Ta aBTOpU3AIlii KOPHUCTYyBayiB, MO0 3a0e3Medye BUCOKUM pPIBEHb
Oe3neku JocTymy 10 pecypciB. s 30epiranHs gaHux oOpaHo MongoDB, ska

3a0e3nedye THY4KICTh 1 MacIITaOOBaHICTh, HEOOX1AHI IJIsi Cy4acCHUX BE0-3aCTOCYHKIB.

2.7 BUCHOBOK

st po3poOKu 1I,OT0 BeO-107aTKy Oys10 0OpaHo cydacHi Ta eeKTUBHI 3ac0o0H,
10 3a0€e3MeUyI0Th BUCOKY MPOTYKTUBHICTh, MACIITA0OBAHICTD 1 O€3MEKy.

®ponTeny - React Oyino o6paHo aJisi CTBOPEHHS KOPUCTYBAIBKOTO 1HTEpdeiicy
3aBISKM MOr0 KOMIIOHEHTHOMY TIJAXOAY, SKHUM chpusie po3poOill IMOBTOPHO
BUKOPUCTOBYBAHUX 1 JOOpPE CTPYKTYPOBAHUX KOMIOHEHTIB. Redux BUKOPHCTOBYEThCS
JUISL YOPABIIIHHS CTAaHOM JOJIaTKY, IO J03BOJIsIE €(PEKTUBHO OOpOOIATH TI00aTbHUMA

CTaH 1 crpollye ynpaBiiHHsA gaHUMHU. React Router 3a0e3neuye mapuipyTu3zaiiiio B
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JOJIaTKYy, JTO3BOJISIIOYM JIETKO KEpPYBAaTH HABITALlI€}0 MK PI3HUMU CTOPIHKaMH Ta
KOMIIOHEHTaMH.

bekenn - [{ns cepBepHoi yacTrHU BUKOopUcTOBYeThesl Node.js 3 Express.js, 110
no3BoJisie ctBoproBaTH mBUAKI Ta erki RESTful API. Le pimenns 3abe3neuye BUCOKY
MPOIYKTUBHICTh 1 THYUKICTh y po3podui Oekenay. JWT (JSON Web Token) Gyno
oOpaHo s aBTeHTU(IKAIli Ta aBTOpH3allli KOPUCTYBauiB, IO TapaHTye Oe3MeKy
JIOCTYIIY 0 PECYPCIB TOIATKY.

baza nmanux - Jlns 30epiraHHs JTaHMX BUKOPUCTOBYEeThCs MongoDB, ska €
noTyxHot0 NoSQL 6a3or0 nanux. Bona 3a0e3nedye rHydkicTh y 30€piraHHi JaHUX
3aBISIKM JOKYMEHTHO-OPIEHTOBAHIM CTPYKTYpI, 110 JO3BOJISE€ JIETKO MacIiTabyBaTH
JI0JIaTOK NP 3POCTAHHI KIJIbKOCTI KOPUCTYBAUiB 1 00CATY JaHUX.

APl - Jlng inTerpauii 3 30BHIIIHIMH cepBicamu oOpano REST API, mo
3a0e3neuye MPOCTOTY Ta THYYKICTh Y B3a€EMOJI1T MK PI3HUMHU KOMITIOHEHTaMU JIOATKY.

Menemxep nakeTiB - JJig ynpaBiaiHHS 3aJI€KHOCTSIMU BUKOPUCTOBYETHCS Npm
(Node Package Manager), sikuif 703BOJIsIE JIETKO BCTAHOBJIIOBATH, OHOBJIIOBATH Ta
BUJIAJISITH TAKETH, a TaKOX KEepyBaTH iX BepcisiMH. BUKOpHUCTaHHS npm CHpPOIIYE
npoiec po3poOKH Ta 3a0esneuye CcTaOUIBHICTh MPOEKTY 3aBIAKM (hiKcalii Bepcii

nakeTiB y (aitni package.json.
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3. IPOEKTYBAHHS TA PO3POBKA BEB-IOJATKY

3.1 Onuc npeamMeTHOi 061acTi

[TpoekT crpsiMoBaHMii Ha pO3pOOKY BEO-IOAATKY I EJIEKTPOHHOI KOMEpIii,
30KpeMa IHTEpHET-Mara3uHy, KM J03BOJISIE KOPUCTyBauaM MeperyisigaTH, UIyKaTH,
JI0JIaBaTy JI0 KOILIMKa Ta KyIyBaTH Pi3HI ToBapu oHjJaiiH. OCHOBHA M€Ta IOJIATAE Y
CTBOPEHHI 3pYYHOIO, 1HTYITHBHOIO 1 MIBHUAKOTO 1HTEp(dENCy s KOPHUCTYyBayiB, IO
CIpHSIE IO3UTUBHOMY JOCBIY BUKOPUCTAHHS 1 IM1IBUILEHHIO JIOSJIBHOCTI KJIIEHTIB.

KopuctyBaui MatoTh MOXKJIMBICTh MIEPETIISLIATH KAaTalIOT TOBAPiB, CTPYKTYPOBAHUM
3a KaTeropisiMu, OpeHJIaMH, IiHaMu Ta 1HmMMU atpuOytamu. [lomrykoBa QyHKIIA
JI0TIOMarae IIBUJIKO 3HAaXOJUTH TOBapH 3a KIIOYOBUMH CJIOBaMM, a (QUIBTPU Ta
COpPTYBaHHS JO3BOJISIOTH 3BY3UTH PE3yJbTaTH NOIIyKy. KokeH ToBap Mae AeTalbHY
CTOPIHKY 3 omucoMm, doTtorpadisiMu, 1iHOKW, PEHTUHraMH Ta BIATYKAMH BiJ 1HIIMX

MOKYTIIIiB.

Jlonatok BKIItoUa€e (PyHKITIOHAN KOIIHUKA, /1€ KOPUCTYBadl MOXKYTh J10aBaTH 00paHi
TOBapH, MepersiaaTh iX CIUCOK, 3MIHIOBATH KUIBKICTh a00 BuaansaTu Toapu. [licis
3aBepIIECHHS BUOOPY TOBApiB KOPUCTYBaul MEPEXOAATh 10 OPOPMIICHHS 3aMOBJICHHS,
BBOJISTYM 1H(GOPMAIIIIO JIJIs1 TOCTAaBKH, BUOMPAIOUU CTOCIO OIJIATH Ta MiATBEPIKYIOUN
3aMOBJICHHS.

[TpoeKT Takok BKJIFOYAE aIMiHICTPATUBHY MaHENb IS YIIPaBIiHHS aCOPTUMEHTOM
TOBapiB, 3aMOBJICHHSIMHU Ta KOPUCTyBa4aMu. AJIMIHICTPATOPU MOXKYTh JI0JJaBaTH HOBI
TOBapH, peaaryBatu iHpopmMallito npo iCHyrHYi, BUAAIATH HENOTPiOHI TOBApH, a TAKOXK
OHOBIIIOBATH 3allacy Ta I[IHUA. YTIPaBJIIHHS 3aMOBJICHHSIMH BKJIOUA€ TEPETIIsiy] YCix
3aMOBJICHb, OHOBJICHHSI iX CTaTyCIB, a TaK0X OOpPOOKY MOBEPHEHb 1 BIALIKOAYBaHb.

VYrpaBniHHS KOpPHUCTyBayaMu JO3BOJISIE aJMIHICTpaTOpaM MEperjisgaTH CIHCOK
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3apEECTPOBAHMX KOPHUCTYBayiB, peaaryBath ix 1HdopMalliio, 3MIHIOBATH IpaBa
JOCTYITYy Ta OJIOKYyBaTH OOJIIKOBI 3aITUCH.

s 3a0e3mneueHHs] OC3MEKH JTaHUX KOPUCTYBAUiB Yy MPOEKTI BUKOPHCTOBYETHCS
aBTeHTH(]iKaIis Ta apTopusailis 3a fornomoroio JWT (JSON Web Token), o rapantye
Oe3MeuyHnii TOCTyn 0 OOJIIKOBUX 3alKCIB Ta NMEPCOHANBHUX JaHuX. [HTerparis 3
30BHimHIMH cepBicamu uepe3 REST API 3abe3neuye npocToTy 1 THyYKICTh Y B3a€MOIi1
MDK PI3HUMH KOMITOHEHTAaMHU JIOAATKy, BKIIFOUAOUH TUIATKHI CUCTEMH Ta JIOT1ICTHYHI

CEPBICH.

3.2 ApxitreKkTypa cucTeMu

ApXITeKTypa cUCTeMHU BeO-AOJATKY JJIA €JIEKTPOHHOI KoMeplli moOyjoBaHa 3
BUKOPUCTAHHSAM CYYaCHMX MIAXOAIB 1 TEXHOJIOTIH, 10 3a0e3MeuyloTh THYYKICTb,
MacmTaboBaHICTh Ta epeKTHuBHICTh. CHcTeMa CKIamaeThCs 3 (POHTEHI 1 OCKEH.T
YaCTHH, K1 B3a€EMOJIIIOTh MK co0oro yepe3 API. Jlami HaBeAaeHO AETaIbLHUN OMUC
apXITEKTYpU CUCTEMU Ta apXITEKTYPHUX IMIAXO/IB, SIKi BAKOPHUCTOBYIOTHCS, 30KpeEMa
MVC.

®ponTeHs; yacTMHA noAaTKy mnoOyaoBaHa Ha oOcHOBI React, mo 3a0e3meuye
CTBOPECHHSI KOMITOHEHTIB, $SIKI MOXHa TOBTOPHO BHKOPUCTOBYBATH, 1 JI03BOJISIE
e(eKTHBHO KEpyBaTH CTAaHOM JOJaTKy 3a gornomororo Redux. BukopmcroByeThes
React Router mis mapmpyTu3zarnii, 1o J03BOJISIE JIETKO KEPyBaTH HaBIralli€r0 Mixk
PI3HMMH CTOpIHKaMU AO0JAaTKy. Bci koMmoHeHTH (poHTeHAy oO0'€qHaHl y €AUHY
CTPYKTYDPY, siKa 3a0e31euye 3py4HHil 1 BUIKUI KOPUCTYBALIbKUHN 1HTEpdEIC.

®ponrena B3aemoxie 3 OekeHaom yepe3 REST API, mo mo3Boise HaacumaTh
3aMKTH JJIsI OTPUMAHHSI JJaHUX TTPO TOBApH, KOPUCTYBAUiB Ta 3aMOBJICHHS, & TAKOX TSI
nepeiadi  JaHUX TMpPO HOBI 3aMOBJEHHS a00 3MIHM B ICHYIOUHX JaHUX.
BukopucroByeTbest apxiTekTypHuid miaxin MVVM (Model-View-ViewModel), skuit

CIPHUSIE YITKOMY PO3JIUIEHHIO JIOTIKU MPEICTABIEHHS Ta O13HEC-JIOTIKH.
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bekenn yactuna cucremu nodynosana Ha Node.js 3 Bukopuctanusam Express.js ans
crBopenHs: RESTful API. BukopuctoByetnest apxitektypuuit miaxix MVC (Model-
View-Controller), skuii 3a0e3rneuye d4iTKEe PO3AUICHHS JIOTIKM MPOrpaMH Ha TpH
OCHOBHI KOMIIOHCHTH:

e Model (Moaens): Lleit KOMITIOHEHT BiAMOBIAE 32 B3a€MO/Ii10 3 023010 JaHUX
MongoDB. Mogaeni BH3HAYalOTh CTPYKTYpPY AaHUX, BUKOPHCTOBYBAaHY B
nonatky. BoHM MiCTATH JOTIKY JUTsl 30€peKEeHHSI, OHOBJICHHSI, BUTAJICHHS 1
OTpUMaHHsS JaHuX 3 0a3u. Y BalloMy MpPOEKTi, MOJENl 3HAXOASATHCSA B
kaTano3i models 1 BKiroyaroTh Taki aitim, sik userModel.js, productModel. js
1 orderModel.js. KoxkHa Moaenbs omucye cXemy JaHuX JJisi BiAMOBIIHOTO
o0'ekTa, BUKOpUCTOBYIOUM Mongoose, 6101i0TeKy a1 podotu 3 MongoDB
y Node.js.

e View (Iloganns): Y KOHTEKCTI O€KEHJ apXITEKTypH, MOJAHHAM €
dbopmaroBani Biamosigi API, ski BiampaBmstoThcs KiaieHTy. LI Biamosimi
3a3Buuai 3HaxoAAThCs y hopmati JSON 1 MICTATH JaHi, 3aUTaH] KJIIEHTOM.
[lomanns y Bamnid cucreMi He Bkitoyae Tpaguuiini HTML a6o ma6ionu,
OCKIJIbKU BOHU 00poOssitoThes Ha ¢poHTeHai. Hatomicts, View B Bamomy
nonatky npeacrasieHo o0'ekramu JSON, 1110 MOBEPTAIOTHCS KIIIEHTY MICTS
0OpOOKH 3amuTy.

e Controller (Kortponep): Kontponepu obpobisitors Bximni HTTP-3anuru,
B3a€EMOJIIIOTh 3 MOJENSIMU 1 (OPMYIOTH BIJIMOBIIl, AKI BiANPABIAIOTHCS
kiieHTy. KoHTposiepu MICTATh O13HEC-JIOTIKY 1 3a0€3MeUyIoTh 3B'S30K Mik
MOJICTISIMH 1 IPEICTABICHHSAM. Y BaIlIOMY MTPOEKTI KOHTPOJIEPH PO3TAIIOBaH1
B Katajno3i controllers 1 BkimrowaroTh Taki (aitnm, sik userController.js,
productController.js i orderController.js. Hampuknaa, productController.js
MICTUTh QYHKLIT Jisi 0OpOOKHU 3amuUTiB, MOB'SI3aHUX 3 MPOAYKTAMH, TaKl K
OTPUMAaHHS CITMCKY TPOJYKTIB, JOJIaBaHHS HOBOTO IPOIYKTY, OHOBJICHHSI

1H(DOopMaIrii mpo MPOAYKT 1 BUIAJICHHS MTPOTYKTY.
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Jlist 3ab6e3neuenns Oesnexn BukopuctoByeThess JWT (JSON Web Token), mio
JI03BOJIsIE HA/IIMHO KEpyBaTH CECISIMM KOPHCTYBAYiB 1 3aXUIATH JOCTYM JI0 PECYPCIB
nonatky. JWT BHUKOPHUCTOBYETBhCS JUIsl 3aXUCTy MAapIIPYTIB, sIKI MOTPEOYIOThH
aBTeHTH]IKaIlii, 320e3MeuyI0UH, 10 TUTbKU aBTOPU30BaH1 KOPUCTYBa4l MAtOTh TOCTYII
JI0 TIEBHUX peCypciB abo iil.

baza manux - Sk ocHOBHa 0a3za JaHWX BHUKOPUCTOBYEeThCs MongoDB, ska
3a0e3mnedye THYYKICTh y 30epiraHHi JaHUX 3aBISKH JOKYMEHTHO-OPIEHTOBaHIM
cTpyktypi. MongoDB no3Bonsie 30epiratu nani 'y dopmatri JSON-momai6Hux
JOKYMEHTIB, IO 1J€aJbHO MIIXOIUTh JJIsi BeO-I0AaTKIB, /1€ JaHI MOXYTh MaTu
CKJIaJIHy CTPYKTYPY 1 4aCTO 3MiHIOBATHUCH.

InTerparnii - cucremMa TakoX MOXE IHTETpyBAaTHCS 3 30BHINIHIMU CepBicaMu
yepe3 REST API nns posmmpeHHs (yHKIIOHANBHOCTI, HANpUKIAL, JJs 0OpOOKH
IJIaTeXiB a00 BIJICTEKCHHS JIOCTaBKM 3aMOBJICHb. Takl 1HTerparii 3a0e3nedyroTh
OUIBIIY THYYKICTB 1 PO3UIMPIOIOTh MOKIIMBOCTI J0JIATKy 0€3 HEOOX1THOCTI pO3pOOKHU

BJIACHUX PILIEHB JIJIs1 KOKHOI TOAATKOBOI (PYHKIIIT.

-~

React, Redux (Client) Payment (Another API)

v

Node]s, Express (Server)

MongoDB (Database) <

Pucynok 11 — Apximexmypa cucmemu

ApXiTeKTypa CHCTEeMH BeO-I0JaTKy [JIsi €JIEKTPOHHOI KOoMepIlii 3abe3medye

YiTKe po3auieHHS GpoHTeHa 1 O€KeHJ dYacTWUH, W0 MiJABUIILYE THYYKICTh 1
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MacIITabOBaHICTh MPOEKTY. BUKOpHUCTaHHS Cy4acHUX TEXHOJOT1H 1 MIIXO0A1B, TAKUX 5K
React, Redux, Node.js, Express.js, MongoDB i JWT, no3Bosisie cTBOpUTH €K THBHHUM,
Oe3neuHnil 1 3pydYHUl y BUKOPHUCTaHHI JOJATOK, SIKHH MOKE JIETKO IHTErpyBaTHCS 3
30BHIIIHIMHU cepBicaMH 1 MaciiTadyBaTUCS Y BIANOBIAb HAa 3POCTAaHHS KUIBKOCTI
KOPHUCTYBauiB 1 00cAriB JaHuX. ApXiTekTypH1 niaxoau MVVM na gpounrtenai ta MVC
Ha OCKEHJl CIHPHUAITh YITKOMY PO3AUICHHIO BIJAMOBIAAIBHOCTEH, MOJETIIYIOYH

HIATPUMKY Ta PO3BUTOK CHUCTEMHU.

3.3 ®dyknioHaJbHi BAMOTH CHCTEMHU

@DyHKIIOHAJIbHI BUMOTH CUCTEMH BU3HAYAIOTh, SIK1 MOKIIUBOCTI 1 (PYHKIIIT MTOBUHHI
OyTu peaiii3oBaHi y BeO-I0JIaTKy IS €EKTPOHHOI KoMmeplii. Bumoru 6a3ytoTbcs Ha
OCHOBHHX MOTpeOax KOPUCTYBAYIB Ta aJIMIHICTPATUBHOTO MEPCOHAITY, 3a0e3Meuyoun
MOBHUN CHEKTp (YHKIIOHATHHOCTI I €(EKTUBHOIO BUKOPUCTAHHS 1 YIPaBIiHHSA
CHCTEMOIO.

1. Peectpartist Ta ayreHTU]iKallisi KOPUCTYBaYiB

e Peecrpariis HOBUX KopucTyBadiB: CHcTeMa MOBHHHA J03BOJIATH HOBUM
KOpUCTYBauaM CTBOPIOBATH OOJIKOBUM  3amuc, BKa3yloud IM'd,
€JICKTPOHHY aJIpecy, MapoJib Ta 1HIII HEOOXI/IHI JIaHi.

e ABTOpH3alis KopucTyBauiB: KopucTyBaui MOBHHHI MaTh MOXJIHMBICTb
BXOJIUTH Y CBOi 00JIIKOBI 3allMCH 3a JOMOMOTO0 €JIEKTPOHHOI aJpecu Ta
napoJsi.

e Bignosnenns napons: Cucrema MOBUMHHaA 3a0e3MedyBaTh MOXIJIHMBICTb
BiJTHOBJICHHS TIapOJIs Yepe3 eICKTPOHHY IMOIITY y BUNIAJKY HOTO BTPATH.

2. PenaryBanus npodiiaro
e KopucTtyBaui MOBUHHI MaTH MOXJIMBICTh OHOBJIIOBATH CBO1 OCOOUCTI JaHi,

Taki sIK iM'sl, aapeca JOCTaBKH, KOHTAKTHA 1H(OopMallisi TOIIIO.
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[lepernsin icTopii 3amoBieHb: KopucTyBadi MOBHHHI MaTé JIOCTYI [0

1CTOpii CBOIX 3aMOBJICHb, BKIIIOUAIOUH JI€TaJl KOKHOTO 3aMOBJICHHS.

3. Karasnor ToBapiB

[lepernsan ToBapis: KopucTyBaui HOBUHHI MATH MOKJIMBICTH MEPETIIAIaTH
KaTaJor TOBapiB, OPraHi30BaHUMN 3a KaTeropisiMu, OpeH1aMu Ta IHIIUMH
aTpuOyTamu.

[Tomryk ToBapiB: CuctemMa MoOBHHHA 3a0e3neuyBaTd (PYHKI[IOHAIBHICTh
MONITYKY TOBapiB 3a KIIFOYOBUMH CIIOBAMHU.

OinbTpamnis Ta copryBaHHs: KopuctyBadi MOBHHHI MaTH MOKIIUBICTb
G1IpTpYBaTH Ta COPTYBATH TOBAPH 32 IIHOIO, TOMYJISPHICTIO, PEHTUHTOM
Ta IHIIUMU NTapaMeTPaMH.

Jlerani toBapy: KopucTyBadl MOBUHHI MaTh MOXJIMBICTH MEPETIIAIaTH
JeTaabHy 1H(QOpMAIIiIo MPO TOBAP, BKIOYAKYH OIHUC, 300paKeHHS, IiHY,

HasIBHICTh, PEUTHUHTH Ta BIATYKH.

4. Komuk Ta opopMIIeHHS 3aMOBJICHHS

JlonaBanHs ToBapiB 70 Koiuka: KopucTyBadi MOBHHHI MAaTH MOYKJIUBICTh
J0/ITaBaTH TOBApPHU /10 KOIITUKA JIJIS TOAATBIIOT0 O(hOpMIIEHHS 3aMOBIICHHSI.
PenaryBannss kommka: KopucTyBauli MOBHMHHI MaTH MOXIJIUBICTh
3MIHIOBATH KIJIbKICTh TOBAPIB Y KOMIMKY a00 BUIASATH TOBAPH 3 HBOTO.
Odopmienns 3amoBiieHHs: KopucTyBaul MOBHHHI MaTH MOXIIUBICTh
0(OPMUTH 3aMOBJICHHS, BKa3ylOUH aJpecy TOCTAaBKU, OOMparoyu CIocio
OTUIaTH Ta MIATBEPKYIOYN 3aMOBJICHHS.

[lintBepmxennss  3amoBieHHs: [licas  odopmiieHHS  3aMOBJICHHS
KOPHUCTYBaul MOBUHHI OTPUMYBATH MIATBEPIKEHHS 3aMOBJICHHS 3 yciMa

ACTaJIsIMU.
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5. ITnarexi

[aTerparis 3 miatbkauMu cuctemMamu: CucteMa MOBHHHA MIATPUMYBATH
IHTerpallio 3 MIATHKHUMU cepBicaMu, TakuMu sk PayPal, nims o6poOku
OHJIaMH-TIJIATEXIB.

besneuna 06poOka mnatexiB: Bei Tpan3akiiii mOBUHHI OyTH Oe3MeYHIMHU
Ta 3aXUIICHUMHU, BUKOPUCTOBYIOUH MPOTOKOJIU MU PYBAHHS.
Odopmnenns 3amomieHHs: KopucryBadi MOBHHHI MaTH MOKJIMBICTH
o(OpPMHUTH 3aMOBJICHHSI, BKa3yIOUd aJpecy JO0CTaBKH, OOMparOUu CIIOCiO
OIUIATH Ta MIATBEPXKYIOYN 3aMOBJICHHS.

[lintBepmxennss  3amoBieHHs: [licas  odopmieHHs  3aMOBJICHHS
KOPHUCTYBayl MOBUHHI OTPUMYBATH MIATBEPIKEHHS 3aMOBJICHHS 3 ycima

ACTaJIsIMU.

6. YrpapimiHHS 3aMOBJICHHIMHU

OOpobka 3aMOBJIE€Hb: AJIMIHICTPATOPU TOBHHHI MaTH MOXIJIUBICTh
neperysiiaTu, 0OpoOISTH Ta OHOBJIIOBATH CTATyC 3aMOBJICHb (HAIIPUKIIA/,
"B 00po6mi", "BianpasieHo", "qocraBieHo").

[ToBimomnenHss mpo 3aMoBieHHs: KopucTyBaui NMOBHHHI OTpUMYBaTH

MOBIJOMJICHHSI PO CTATYC 1XHIX 3aMOBJIEHb Yepe3 €JIEKTPOHHY IMOIITY.

7. AnMmiHicTpaTUBHI PYHKITIT

VYrpaBiaiHHsS ToBapamu: AJIMIHICTPATOpPU TMOBHHHI MaTH MOKJIUBICTb
J0/laBaTH HOBI TOBapHW, pearyBaTd ICHYIOYi, 3MIHIOBaTH LIHU Ta
BUJAJISITH TOBAPH 3 KaTaJIOrYy.

VYropaBiaiHHS =~ KOpUCTyBauamu:  AJMIHICTpaTOpd  TOBHHHI ~ MaTH
MO>KJIMBICTB MEperiigiaTtu iHhopmarlito mpo KOpucTyBauiB, peAaryBaTH ii,
0JI0KyBaTH a00 BUJAISITH OOJIIKOBI 3aIHCH.

VYrpaBiaiHHS BiATyKamMu: AJIMIHICTPaTOpU TOBUHHI MaTH MOXIIUBICTh
Mojepalli BIATYKIB KOPHUCTYBauiB, BHIAJSAIOUM HEOPUUHATHI a0o

HEKOPEKTHI BIATYKH.
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PeecTpayin/

) ) . SaMoBNEHHR
ayHTedikayin

TOBE3pY

PeaaryeaHHa

- AgMiHICTpYEaHH
npodino

A CHMCTEMM

PeparysaHHa
ToEapie

¥npaenidxA
3E8MOBENSHHAM

Pucynok 12 — UseCase diacpama

OTxe (QyHKUIOHATbHI BUMOTM CHCTEMH 3a0€3MeUyloTh BCEOIYHE MOKPUTTS
OCHOBHHX MOTpPeO SIK KIHUEBUX KOPUCTYBauiB, TaK 1 aJMIHICTPATUBHOTO MEPCOHATY.
BoHu BKIIOYAIOTH peecTpallito Ta ayTeHTU(IKallil0 KOpPUCTYBadiB, YIPaBIiHHSA
npodineM, poOOTy 3 KaTajJoroM TOBapiB, KOIIUKOM Ta 3aMOBJICHHSIMH, OOpPOOKY
IJIaTEeXIB, aIMIHICTPATUBHI (PYHKIIT Ta MOXKJIMBOCTI JJIsi 3BITHOCTI Ta aHamTuku. Lle
JO3BOJISIE CTBOPUTU MOBHOI[IHHUM 1 3pyYHHUA y BUKOPUCTaHHI BeO-T0JATOK ISt

€JIEKTPOHHOT KOMEPIIii.

3.4 BuMoru 10 anapaTHoOro Ta mporpaMHoro 3ade3nevyeHHst

s edpexTuBHOrO (DYHKIIOHYBaHHS BEO-AO0JATKYy ISl €JIEKTPOHHOI KOMepLii
HEOOX1THO 3a0e3MeunTH BIANOBIAHI anapaTHl Ta MPOrpaMHI PECYpCH K Ha CTOPOHI
cepBepa, TaKk 1 Ha CTOPOHI KiieHTa. Bumorum 1m0 amapaTHOro Ta MPOTPaAMHOTO

3a0€e3MeUeHHsI BKIIYalOTh HEOOX1AH1 KOH(Irypalii cepBepiB, KIIIEHTCHKUX MPUCTPOIB,
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a TaKoX IHCTPYMEHTH Ta IUIaTGOpMH, IO BUKOPHCTOBYIOTHCS I PO3POOKH,

TCCTYBAaHHA Ta HiI[TpI/IMKI/I CHUCTCMU.

Bumoru:

[Iponecop: baratosipepuuii mporecop (MiHIMYM 4 siapa) 11s
3a0e3nedueHHs] OOPOOKH YMCIICHHUX 3aIUTIB OJTHOYACHO.
OmneparuBHa nam'ssth: Minimym 16 I'b onepaTtuBHOT mam'sTi st
3abe3reueHHs €()eKTUBHOI pOOOTH CEpBEPHUX MPOIIECIiB 1 00poOKU
3aMuTIB.

MepexeBa kapta: ['irabiTHa MepekeBa KapTa Jijisl 3a0e31eUeHHs] BUCOKO1
MIBUKOCTI TIEpeiadi JaHUX MK CEPBEPOM Ta KII1EHTAMHU.
Onepariiina cuctema: Windows 10 a6o HoBima, macOS 10.15 abo
HOBIIIA, a00 cyyacH1 AUCTpuOyTUBHU LinuX.

Be6-06pay3zep: Octanni Bepcii Google Chrome, Mozilla Firefox,
Microsoft Edge abo Safari.

Micue Ha aucky: Midimym 256 I'b SSD.

Be6-06pay3zep: Octanni Bepcii Google Chrome, Mozilla Firefox,
Microsoft Edge a6o Safari.

Bumorn 10 amapaTHOro Ta mporpamMHoro 3a0e3ledueHHs Ui BeO-AoJaTKy 3

CJIEKTPOHHOT KOMEpIli BKJIIOYAIOTh TOTYXHI CEpBEpHI pecypcu mjsi 00poOKu

YHUCJICHHHUX 3aIMTIB Ta 30€piraHHs JaHUX, a TAKOXK Cy4acH1 KIEHTChKI MPUCTPOI IS

3a0€3MeUeHHs 3pyYHOi Ta MBHUAKOT POoOOTH 3 moAaTkoM. Kpim Toro, BaKJIMBUMHU €

porpamMHi IHCTPYMEHTH ISl PO3POOKH, TECTyBaHHSA Ta MIATPUMKH TOAATKY, SIKI

3a0e31euyoTh €eKTUBHICTh PO3POOKHU Ta BUCOKY SIKICTh KIHIIEBOTO MTPOJYKTY.
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3.5 Moayai Ta aaropurmMu

AJIrOpuT™MH:

Y 1bOMy TPOEKTI BUKOPHCTOBYIOTHCS KUIbKA KIFOYOBHX aJTOPUTMIB, SKi

3a0e31euyoTh (PYHKIIIOHYBaHHS BE€0-3aCTOCYHKY Ta B3a€MOJIII0 KOPUCTYBayiB 3

CHCTCMOIO:

1. Anroputm ayTeHTH]IKAIi Ta aBTOpHU3AI]

Lleit anroputm 3abe3reuye Oe3MEeYHUN BXI1JT KOPUCTYBayiB y CHCTEMY Ta

PO3IOILI TIpaB JOCTYMY 3aJIEXKHO BiJ] iX pojeH.

Knrouosi eTamnu:

KopuctyBau BBOIUTH CBOi 00JIIKOBI JIaH1 Ta HAJICUJIA€E TX HA CEPBE.
Cepsep nepeBipsie 00J1KOBI JjaH1 y 0a31 TaHUX.

Skio 0611KOBI AaH1 KOPEKTHI, cepBep renepye TokeH goctymny (JWT) ta
HaJICUJIa€ HOTO KOPUCTYBAUEBI.

KopucrtyBau 30epirac TOKEH Ta BUKOPHUCTOBYE HOToO JUIsl JIOCTYIY 10
3aXUIIEHUX PECYpPCiB.

CepBep nepeBipsi€ TOKEH Ha KOKHOMY 3aIUTi J0 3aXHUIIEHUX PECYpPCiB s

M1TBEPKCHHS TIPaB TOCTYITY.

2. ANTOPUTM yNPaBIIiHHS KOIIUKOM

Leit anroputm 3abe3nevye 10AaBaHHs, BUJAJICHHS Ta OHOBJIEHHS MPOIYKTIB

y KOLIMKY KOpUCTYBaya.

Knrouosi eranu:

KopuctyBau Bubupae mpoayKT Ta 10Aa€ WOTO J0 KOIIUKA.

CepBep OTpUMy€E 3alMT Ta OHOBIIOE 1H(GOpPMAIlI0 TIPO KOMHMK Yy 06asi
JAHUX.

KopuctyBau Moke 3MIHIOBATH KUIBKICTh MPOAYKTIB a00 BUAAIATH iX 3

KOIIIMKAa.
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o CepBep CHHXpOHI3yE 3MIHM 3 0a30l0 JaHUX Ta OHOBIIOE iHTepderic
KOpHCTYyBaya.
3. AITOPUTM YTIpaBIIiHHS 3aMOBJICHHIMU
[le#t anroputM 00pOOIsiE TPOLIEC CTBOPEHHS, OHOBJIEHHS Ta BUIAJICHHS
3aMOBJICHb KOPUCTYBAYiB.
KitouoBi eramnu:
e KopucrtyBau o¢opMIIOE 3aMOBJICHHS, BUOMpAOUM NPOAYKTH 3
KOIIIHKA.
e CepBep 30epirac 3amoBieHHA Yy 0a3l JaHUX Ta HAJCHIIAE
M1TBEPKEHHS] KOPUCTYBAYEBI.
e AJMIHICTpAaTOp Ta MNPOAABELb MAKOTh MOXJIHMBICTh MEPErsiIaTH,
OHOBJIIOBATH Ta KEPYBaTH CTaTyCOM 3aMOBJICHb.
e KopucryBad OTpUMYe€ CIIOBIIIEHHS [IPO 3MIHHM CTAaTyCy 3aMOBJICHHS.
4. ANropuTM YyNpaBIliHHS BIATYKaMH
[eit anropuT™ J03BOJISIE KOPUCTYBAadyaM 3aJUIIATH BIATYKH PO MPOAYKTH
Ta yMPaBJIATH HUMH.
Kiro4oBi eranu:
o KopucryBau 3anuiiae BiAryK Ipo MPOIYKT.
e CepBep nepeBipse BIATYK Ta 30epirae ioro y 60asi JaHux.
e AnMiHicTpaTop a00 TpOJaBellb MOXYTh MOJEPYBAaTU BIATYKH,
OHOBJIIOBATH 200 BUIOAIATH 1X 3a HEOOXIIHICTIO.
e Biaryku BimoOpakaloTbCsi HA CTOPIHII TMPOAYKTY I 1HIIUX
KOPHCTYBaUiB.
5. AJNroput™m OTpUMaHHS BCIX TOBapiB 3 (DUILTPALIEIO
Le#t anroput™ 3a0e3neuye OTpUMaHHs CIIUCKY BCiX TOBApiB 3 MOXKJIHUBICTIO
dbinpTparlii 3a pi3HUMHA KPUTEPISIMH, TAKUMH K KaTeropis, OpeH 1, 1iHa TOIIO.
Kiro4oBi eramnu:

o KopucrtyBau Bubupae kputepii GiabTpairii Ha BeO-iHTEpDEiici.
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e (CepBep OTpUMYE 3aMUT 3 MapameTpaMu QuIbTparli.

e Cepgep hopmye 3anut 10 0a3u JaHUX 3 ypaxXyBaHHAM 33aJJaHUX KPUTEPIiB.

e PesynbTaTu 3amuTy IMOBEPTAIOTHCA Ha CEpPBEP Ta BIANPABISIIOTHCS

KOPHCTYBaueBI.

e Beo6-inTepdeiic Bimodpaxkae BiApIIbTPOBAHUM CIIMCOK TOBAPIB.

6. ANTOpUTM CTBOPEHHSI MEPYAHTIB

Le#i anropuT™ 103BOJISIE aJAMIHICTpaTOpaM J0JaBaTH HOBUX MEpPYAHTIB y

CUCTCMY.

Knrouosi eTamnu:

AJMiHICTpaTOp 3aMOBHIOE (OPMY 3 TaHUMU MEpYaHTAa.

CepBep oTpuMye€ 3aITUT HA CTBOPEHHS HOBOTO MEPUYAHTA.

CepBep nepeBipsie gaH1 Ta 30epirae iHpopmallio Ipo MepuanTa y 6asi
TAHUX.

CepBep BiAmpaBisg€ BIANOBIAL aJMIHICTPATOPY TMpPO  YCHIIIHE

CTBOPCHHA MCpYaAHTA.

/. AJTOpUTM CTBOpEHHS OpeH/IiB

Lle#i anroputT™ MO3BOJIAE€ aIMIHICTpAaTOpaM J0JaBaTh HOBI OpeHan Y

CUCTEMY.

KirouoBi eranu:

AnMiHICTpaTOp 3amoBHIOE (OPMY 3 JTaHUMHU OpEHTY.

CepBep OTpUMYyE 3aITUT HA CTBOPEHHSI HOBOT'O OpeHy.

CepBep nepeBipsie AaHi Ta 30epirae iH(opmMmaiiito nmpo OpeHn y 0asi
TaHUX.

CepBep BiANpaBisiE  BIAMOBIIb AJAMIHICTPATOPYy TIPO  YCIIIIIHE

CTBOPCHHSI OpeHTy.

[Tepenik moay:miB (server):

1.models/contact.js: Monens ajis 30epiraHHs KOHTAKTHUX JaHUX KOPUCTYBayiB.
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2.models/merchant.js: Moaens mist 30epiranns iHdopmaiii mpo mpoaaBIiiB.
3.models/user.js: Moaensb mist 306epiranns iHdopmailii mpo KOPUCTYBaiB.
4.models/review.js: Moaenb i1 30epiraHas BiITyKiB KOPUCTYBAYiB MPO MPOTYKTH.
5.models/product.js: Monens s 36epirants iHGoOpMaIlii Mpo MPOIYKTH.
6.models/wishlist.js: Monenb aist 36epiranss iHGopmarlii mpo 6akaHHsS KOPHUCTYBaviB.
7.models/order.js: Monens qis 30epirants iHGopMallii mpo 3aMOBJICHHS.
8.models/brand.js: Monens as 36epiranus iHdopmartii mpo OpeH/Iu.
9.models/category.js: Moaenb s 306epiranns iHdopMaliii Ipo KaTeropii MpoayKTiB.
10.routes/contact.js: PoyT myist 00poOku 3anuTiB, MOB'SI3aHUX 3 KOHTAKTHUMHU JTAaHUMHU.
11.routes/merchant.js: PoyT st 00poOKH 3amUTIB, MOB'SI3aHUX 3 MPOAABLSMHU.
12.routes/user.js: PoyT mi1st 00poOKH 3amuTiB, MOB'SI3aHUX 3 KOPUCTYBaYaMH.
13.routes/review.js: PoyT mijist 0OpoOKu 3amuTiB, MOB'I3aHUX 3 BIATYKaMH.
14.routes/product.js: PoyT ni1s 06poOKH 3aMuTiB, OB'I3aHUX 3 MPOIYKTAMH.
15.routes/wishlist.js: Poyr mms o00poOku 3amuTiB, MOB'S3aHUX 3 Oa)KaHHIMHU
KOPHUCTYBauyiB.

16.routes/order.js: PoyT st o6poOKu 3amuTiB, MOB'I3aHUX 3 3aMOBJICHHSMH.
17.routes/brand.js: PoyT nsis 06poOku 3anuTiB, MOB'sI3aHUX 3 OpEHIAMMU.
19.routes/category.js: Poyr nmms oOpoOKM 3amuTiB, MOB'S3aHUX 3 KaTETOPisSIMH
MIPOTYKTIB.

[Tepenik moaymis (client):

20.components/Manager/AddMerchant.js: KommoHeHT 11 1o/1aBaHHS ITPO/IABIIIB.
21.components/Manager/EditMerchant.js: KoMnoneHT st pegaryBanHs iH(opmarii
22.1po MpOIABIIIB.

23.components/Manager/ListMerchant.js: KomnoneHT s BigoOpaxeHHS CIHCKY
24.mponaaBIIiB.

25.components/Manager/AddProduct.js: KoMmmoneHT as1st 10/1aBaHHS IPOAYKTIB.

26.components/Manager/EditProduct.js: Kommnonent s penaryBanss npoyKTiB.
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27.components/Manager/ListProduct.js: KommoneHT nmis BimoOpaKeHHS CIHUCKY
POAYKTIB.
28.components/Manager/AddCategory.js: KoMmoHeHT fist TogaBaHHsT KaTeTropiid.
29.components/Manager/EditCategory.js: KomnoHeHT 1151 peiaryBaHHs KaTeropi.
30.components/Manager/ListCategory.js: KoMmmoHeHT s BiIOOpa’k€HHS CIUCKY
KaTeropiu.
31.components/Manager/AddBrand.js: KommoneHT 17151 To1aBaHHs OpPEH/IIB.
32.components/Manager/EditBrand.js: KommoneHT 1151 pegaryBaHHst OpeH/IiB.
33.components/Manager/ListBrand.js: KomnoneHT myisi  BigoOpa’keHHS CIUCKY
OpeHiB.
34.components/Store/ProductList.js: KommnoneHnT s BiloOpa)K€HHS  CIIHUCKY
IPOJYKTIB Yy Mara3uHi.
35.components/Store/ProductDetails.js: KommoneHnT s BimoOpakeHHS JeTaIbHOL
1H(pOopMaIli mpo MPOIyKT.
36.components/Store/Cart.js: KoMnoHeHT 11 ynpaBiaiHHS KOIIMKOM KOPUCTYyBaya.
37.components/Store/Checkout.js: Kommonent myist opopmiaeHHs: 3aMOBIEHHS.
38.components/Common/Input.js: 3araabHUl KOMIOHEHT JJIsl BBEJICHHS TaHUX.
39.components/Common/Button.js: 3aranbHuil KOMIOHEHT JIJIs1 KHOTIOK.
40.components/Common/LoadingIndicator.js: ~ KommoneHT mans  BiIoOpaskeHHs
1HAMKATOpa 3aBaHTAXKEHHS.
41.components/Common/NotFound.js: KommnonenT ais Bioopaskenns cropinku 404.
JleTanbHUI ONKUC OCHOBHUX MOJYJIIB:
Server
1. keys.js

daiin keys.js MicTuTh KOHDITYpalliifHi mapaMeTpu JJIsi BChOTO 3aCTOCYHKY. Bin
EKCIIOPTYye O0'€KT 3 PI3HUMH HanamTyBaHHsIMU, TakuMu sk URL-anpecu API, psaku
MIIKITIOUEeHHS 70 0a3u gaHux, HanamrtyBaHHa JWT Ta 00mikoBI maHi ISl pi3HUX

CTOPOHHIX CEpBICIB.
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OcHOBHI (PyHKIIIT:
o Kondiryparis 3actocynky (im'ss, APl URL, knientcpkuit URL)
e [lopT ns cepBepa
e Hanamrysanns 6a3u nanux (URL MongoDB)
e HanamryBanus JWT (cekpeTHuUit KIItOU 1 CTPOK JIii TOKEHA)

e HanamryBanHsa croponHix ceppiciB (Mailchimp, Mailgun, Google, Facebook,

AWS)

Jlictunr 1: Kongicypayia JWT
const config = {
application: {
appName: 'EcommerceApp',
apiEndpoint: "${process.env.API BASE URL} ,
frontendURL: process.env.FRONTEND URL
by
authentication: {
jwtKey: process.env.SECRET KEY,
JwtExpiration: '7 days'
by
serverPort: process.env.SERVER PORT || 3000,
dbConfig: {
connectionString: process.env.DATABASE URI
by
i

module.exports = config;

2.passport.js
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®aiin passport.js HanamToBye crparerito arenTudikamii JWT 3a gomomororo

Passport.js. Bin BukopucToBye passport-jwt 11t aBTeHTH(IKAIlIT KOPUCTYBadiB HA

ocHoB1 JWT TOKEeHIB, BUTSTHYTHX 13 3ar0JIOBKa aBTOpHU3allii.
OcHOBHI (PyHKIIIT:

e Burarysanus JWT TokeHa 3 3arojioBka aBTopu3ailii

e Hanamrysanns ctparerii JWT 3 nepeBipkoro kKopuctyBaua B 0a3i JaHUX

o [Huimiamizamis Passport.js y 3acTOCyHKY

Jlictunr 2: Hanawmysanus cmpameeii JWT
const passport = require('passport');
const { Strategy: JwtStrategy, Extractdwt } =
require ('passport-jwt');

const mongoose = require ('mongoose');

const config = require('./config');

const User = mongoose.model ('User');

const jwtSecret = config.authentication.jwtKey;
const jwtOptions = {};
JwtOptions.jwtFromRequest =
ExtractJdwt.fromAuthHeaderAsBearerToken() ;

JwtOptions.secretOrKey = jwtSecret;

passport.use (

new JwtStrategy(jwtOptions, function (jwtPayload,

User.findById (jwtPayload.id)
.then (function (user) {
if (user) {

return callback (null, user):;

callback)
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}

return callback(null, false);

})

.catch (function (error) {

return callback (error, false);

module.exports = async function (application) {
application.use (passport.initialize())

i

3.template.js

@aitn template.js MICTUTH pi3HI MIAOJIOHU JUCTIB, SIKI BUKOPUCTOBYIOTHCS B
3aCTOCYHKY JJISl TaKuX JiH, SIK CKUAAHHS TMapoJsi, PEECTpallisl aKkayHTy, peecTparlis
POJIABIIS TOIIIO.

OcHOBHI (DyHKIIII:
e CTBOpEeHHS MIA0I0HIB JUIsl CKUIAHHS TTAPOJIs, T ATBEPKCHHS CKAIaHHS TIapOoJIs,
peecTpallii IpoaBlis, MPUBITAHHS MPOAABIIS, PEECTPALlli aKAyHTY, MIAMUCKH Ha

PO3CUIIKY, KOHTAaKTHHX ITOBIIOMJICHB, 3aIBKU MPOJABIL, JCaKTHUBAIl aKayHTy

npoaaBus, HiIITBGpI[)KCHHSI 3aMOBJICHHSI.

Jlictunr 3: Hanawmyesanuusa cmpamezii JWT

exports.composeResetEmail = (hostAddress, token) => {
const subject = 'Instructions for Password Reset';
const intro = 'You have requested to reset your

password.\n\n';

const instructions = 'Follow the link below or copy it into

your browser to complete the process:\n\n';
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const link = “http://${hostAddress}/reset-

password/${token}\n\n";

const outro = 'If you did not request a password reset,

please ignore this email and your password will stay the

same.\n';

const emailBody = {
subject: subject,
body: "${intro}S$S{instructions}${link}S$S{outro}"
i
return emailBody;
i
4.auth.js
®aitn auth.js HanmamroBye aBrenTudikaiito JWT 3a gonomorotro Passport.js.

OcHOBHI (PyHKIIII:

e AyteHTHudikallis KopucTyBaua 3a jgonomororo JWT TokeHa.

Jlictunr 4: Aymenmudghixayis 3a donomozoro Passport.js

const passportService = require ('passport');

const initJwtAuth = function () {

const options = { session: false };

return passportService.authenticate('jwt', options);

}s

const jwtMiddleware = initJwtAuth();

module.exports = function (app) {

app.use (jwtMiddleware) ;

b
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5.®aiin models/contact.js
daitn contact.js MICTUTB CXeMy IS 30€piraHHs KOHTAKTHUX ITOB1IOMJICHB
KOPHCTYBayviB.
OcHOBHI (PyHKIIIT:
e 30epiraHHs JaHUX PO KOHTAKTHI MOBITOMIICHHS.

Jlictunr 5: Cxema KOHMaKmHo20 noGiOOMIEeHHS
const mongoose = require('mongoose') ;

const { Schema } = mongoose;,

// Define schema for storing contact information
const ContactSchemaDefinition = {
fullName: |
type: String,
required: true,
trim: true
}y
email: o
type: String,
required: true
}y
messageContent: {
type: String,
required: true,
trim: true
}y
updatedTimestamp: |
type: Date,
default: Date.now
}y

creationTimestamp: {
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type: Date,

default: Date.now

} 7

// Create contact schema

const ContactSchema = new Schema (ContactSchemaDefinition) ;

// Define model for contact

const ContactModel = mongoose.model ('Contact', ContactSchema) ,

// Function to create a new contact
const createNewContact = async (data) => {
const contact = new ContactModel (data) ;

return await contact.save();

}7

// Function to find a contact by email
const findContactByEmail = async (email) => {
return await ContactModel.findOne({ email });

} 7

// Function to update a contact by ID
const updateContactById = async (id, data) => {

return await ContactModel.findByIdAndUpdate (id, data, { new:
true });

}7

// Function to delete a contact by ID
const deleteContactById = async (id) => {
return await ContactModel.findByIdAndDelete (1id) ;



}

// Export functions and model

module.exports = {
createNewContact,
findContactByEmail,
updateContactBylId,
deleteContactById,
ContactModel

)7

6.®daitn models/merchant.js

®aitn merchant.js MicTUTB cxeMy i 30epiraHHs JaHUX PO MPOJIABIIIB.

OcHOBHI (hyHKIIII:

e 30epiranHs JaHUX MPO MPOAABIIIB, BKIIOYAIOYH CTATYC, KOHTAKTHI JJaH1 Ta

OpeH.
Jlictunr 6: Cxema npooasys
const Mongoose = require ('mongoose');
const { MERCHANT STATUS } = require('../constants');
const { Schema } = Mongoose;

// Merchant Schema
const MerchantSchema = new Schema ({
name: {
type: String,
trim: true
by
email: {
type: String
by
phoneNumber: {

type: String

56
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by
brandName: {
type: String
by
business: {
type: String,
trim: true
by
isActive: {
type: Boolean,
default: false
by
brand: {
type: Schema.Types.ObjectId,
ref: 'Brand',
default: null
by
status: {
type: String,
default: MERCHANT STATUS.Waiting Approval,
enum: [
MERCHANT STATUS.Waiting Approval,
MERCHANT STATUS.Rejected,
MERCHANT STATUS.Approved

by
updated: Date,

created: {
type: Date,

default: Date.now
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1)

module.exports = Mongoose.model ('Merchant', MerchantSchema) ;
7.®aitn models/order.js

®aiin order.js MICTUTBH cXeMy IS 30epiraHHsl JaHUX PO 3aMOBJICHHS.

OcHOBHI (QyHKIIII:

e 30epiraHHsi JaHUX MPO 3aMOBJICHHSA, BKJIIOYAIOUM KOPHUCTyBaya Ta TOBApU y

3aMOBJICHHI.
Jlictunr 7: Cxema 3amo61eHHs
const mongoose = require ('mongoose');
const { MERCHANT STATUS } = require('../constants');
const { Schema } = mongoose;

// Schema definition for merchant details
const MerchantSchema = new Schema ({
name: {
type: String,
trim: true,
required: true
by
email: {
type: String,
required: true
by
phone: {
type: String,
required: true
by
brand: {
type: String,



required: true
by
businessType: {
type: String,
trim: true,
required: true
by
isActive: {
type: Boolean,
default: false
by
brandRef: {
type: Schema.Types.Objectld,
ref: 'Brand',
default: null
by
status: {
type: String,
default: MERCHANT STATUS.Waiting Approval,
enum: [
MERCHANT STATUS.Waiting Approval,
MERCHANT STATUS.Rejected,
MERCHANT STATUS.Approved

by
lastUpdated: {

type: Date,
default: Date.now
by
createdOn: {

type: Date,
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default: Date.now

}
P

// Create Merchant model

const Merchant = mongoose.model ('Merchant',

// Create a new merchant

const createMerchant = async (data) => {
const merchant = new Merchant (data);
return await merchant.save () ;

b

// Find a merchant by email

const getMerchantByEmail = async (email) =>

return await Merchant.findOne ({ email });

}s

// Update merchant by ID

const updateMerchantById = async (id, data)

MerchantSchema) ;

{

=> {

return await Merchant.findByIdAndUpdate (id, data, { new:

true });

}s

// Delete merchant by ID

const deleteMerchantById = async (id) => {

return await Merchant.findByIdAndDelete (id) ;

}s

// Get all merchants

const getAllMerchants = async () => {

60
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return await Merchant.find();

b

// Get merchant by ID

const getMerchantById = async (id) => {
return await Merchant.findById(id) ;

i

// Export functions and model
module.exports = {
createMerchant,
getMerchantByEmail,
updateMerchantById,
deleteMerchantBylId,
getAllMerchants,
getMerchantById,
Merchant
i
8.®Daiin models/product.js
®aitn product.js MICTUTB cXeMy IS 30€piraHHs JaHUX MPO TPOAYKTH,
BHKOPHCTOBYIOYH IIJIariH mongoose-slug-generator.
OcHOBHI (DyHKIIII:
e 30epiranHs JaHUX MPO MPOAYKTH, BKIIOYAIOYH HA3BY, OMHKC, KUIbKICTh, I[IHY Ta
OpeHI.
Jlictunr 8: Cxema npooykmy
const mongoose = require('mongoose');
const slug = require('mongoose-slug-generator');

const { Schema } = mongoose;,

const slugOptions = {
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separator: '-"',
lang: 'en',
truncate: 120

} 7

mongoose.plugin (slug, slugOptions)

// Define schema for products
const ProductSchema = new Schema ({
sku: {
type: String,
required: true
}y
name: |
type: String,
trim: true,
required: true
}y
slug: {
type: String,
slug: 'name',
unique: true
}y
imageUrl: |
type: String
}y
imageKey: {
type: String
}y
description: {

type: String,



trim: true
}y
quantity: |
type: Number,
required: true
}y
price: |
type: Number,
required: true
}y
isTaxable: {
type: Boolean,
default: false
}y
isActive: {
type: Boolean,
default: true
}y
brandReference: {
type: Schema.Types.ObjectId,
ref: 'Brand',
default: null
}y
updatedAt: {
type: Date,
default: Date.now
}y
createdAt: {
type: Date,

default: Date.now



}) 7

// Create Product model

const Product = mongoose.model ('Product', ProductSchema) ;

// Function to create a new product
const createProduct = async (data) => {
const product = new Product (data) ;

return await product.save () ;

} 7

// Function to find a product by slug
const getProductBySlug = async (slug) => {
return await Product.findOne ({ slug });

}7

// Function to update product by ID
const updateProductById = async (id, data) => {
return await Product.findByIdAndUpdate(id, data, { new:
)z
}r

// Function to delete product by ID

const deleteProductById = async (id) => {
return await Product.findByIdAndDelete (id) ;

}r

// Export functions and model
module.exports = {
createProduct,

getProductBySlug,
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updateProductById,
deleteProductById,
Product
b7
9.®daiin routes/contact.js
daitn contact.js MICTUTh KOHTPOJIEP Jisi 00OpOOKM KOHTAKTHUX TIOB1AOMIIEHB BiJl
KOPHCTYBayviB.
OcHOBHI (QyHKIIII:
e JlogaBaHHS HOBOTO KOHTaKTHOT'O MOBIJOMJICHHS

e Bianpaska nmiaTBepaKeHHs Ha email KopucTyBayda

Jlictunr 9: Jlooasanns Ho6020 KOHMAKMHO20 NOBIOOMACHHS
const express = require ('express');

const router = express.Router();

const ContactModel = require('../../models/contact');
const mailgunService = require('../../services/mailgun');
router.post ('/add', async (req, res) => {
try {
const { name, email, message } = reqg.body;
if (!email) {

return res.status (400).json({ error: 'You must enter an

email address.' });:

}

if (!name) {

return res.status(400).json({ error: 'You must enter

description & name.' });

}
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if (!message) {

return res.status (400).json({ error: 'You must enter a

message.' });

}

const existingContact = await ContactModel.findOne ({ email

P

if (existingContact) {

return res.status (400) .json({ error: 'A request already
existed for the same email address' });

}

const newContact = new ContactModel ({

name,
email,
message

P

const savedContact = await newContact.save () ;

await mailgunService.sendEmail (email, 'contact');

res.status (200) .Json ({
success: true,
message: We received your message, we will reach you on
your email address ${email}!",
contact: savedContact

1)

} catch (error) {
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return res.status (400) .json ({
error: 'Your request could not be processed. Please try

again.'

module.exports = router;

10.®aiin routes/merchant.js
®aitn merchant.js MicCTUTh KOHTpOJIEP ISl OOPOOKHU JaHUX MPO/IABIIIB.
OcHoOBHI (QyHKIIII:

e JlomaBaHHS HOBOTO MPOJABIIS

e [lomyk npoxaBuiB

e OHOBJICHHS CTAaTyCy aKTUBHOCTI ITPOJIABIIS

[ J

Jlictunr 10: /Jooasanus nosozo npooasys

const express = require('express');
const router = express.Router();,;
const { MERCHANT STATUS, ROLES } = require('../../constants');

const MerchantModel = require('../../models/merchant’')

const emailService = require('../../services/mailgun') ;

// Handler for new merchant registration
router.post ('/create', async (req, res) => {
try {
const { merchantName, businessInfo, contactNumber,

emailAddress, brandLabel } = req.body;,

// Ensure all required fields are filled
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if (!merchantName || !emailAddress || !contactNumber ||
!businessInfo) {
return res.status(400).json({ error: '"Merchant name,
emalil address, contact number, and business information are
required.' });

}

// Check if the merchant already exists in the database
const foundMerchant = await MerchantModel. findOne ({
emailAddress });
if (foundMerchant) {
return res.status (400).json({ error: 'This email address

is already registered with another merchant.' });

}

// Create a new merchant entry
const merchantData = new MerchantModel ({
merchantName,
emailAddress,
businessiInfo,
contactNumber,
brandLabel
})z

const createdMerchant = awailt merchantData.save();

// Send a registration confirmation email
await emailService.sendEmail (emailAddress, "Welcome

Aboard!', 'merchant-registration-success');

// Return a success response

res.status (201) .json ({
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success: true,
message: "Registration complete! We will reach out to you
at S{contactNumber}. ,

merchant: createdMerchant
})
} catch (error) {
// Handle any errors during the process
return res.status (500).json ({
error: 'An unexpected error occurred while processing
your registration. Please try again later.'
})z
}
})z

module.exports = router;,

Client
12. components/Manager/ListProduct.js
KomnoneHT aJ1s1 Bi10Opa’keHHs CITUCKY MPOYKTIB.
[e#t kOMITOHEHT Bi00Opa)kae CIMUCOK BCIX MPOAYKTIB, T03BOJISIIOUM aIMIHICTPATOpaM
MeperyisiaT X Ta KepyBaTH HUMHU.
OcHOBHI (DyHKIIII:
e 3aBaHTa)xye CIHUCOK MPOJIYKTIB 3 CEPBEpA.

e Bino6paxae iHpopmaIiro mpo KO>KeH MPOAYKT.

Jlictunr 11: Bioobpascenns cnucky mosapis
/ * %

*

* ProductList

*
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*/

import React from 'react';

import { Link } from 'react-router-dom';

const Productlist = props => {

const { products } = props;

return (
<div className='p-list'>
{products.map ( (product, index) => (
<Link

to={'/dashboard/product/edit/${product. id} "}

key={index}

className="'d-flex flex-row align-items-center mx-0

mb-3 product-box'
>

<img
className='item-image'
src={" ${

product && product.imageUrl
? product.imageUrl
'/images/placeholder-image.png'

b}

/>

<div className='d-flex flex-column Jjustify-content-

center px-3 text-truncate'>

<h4 className='text-truncate'>{product.name}</h4>
<p className="'mb-2 text-

truncate'>{product.description}</p>
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</div>
</Link>

) )}

</div>
) 7
b

export default ProductlList;
13. components/Manager/AddProduct.js
KomnoHeHT asis AoaBaHHS POAYKTIB.
[{eii KOMIIOHEHT J03BOJIAE€ aAMIHICTpATOpPaM J10/1aBaTH HOBI MPOAYKTH. BiH MICTUTB
dbopmy 11 BBEJICHHS JaHUX MPO MPOAYKT Ta 00po0JIsi€ MOAIT 3MIHM Ta BiINPABKU
bopmu.
OcHoOBHI (QyHKIIII:

e OO6po0:sie 3MIHY 3HAYEHHS y MOJSX POpPMHU.

e Bianpasise hpopmy 1isi CTBOPEHHS HOBOTO IMTPOJIYKTY.

e Jlictunr 12: Bidobpaoswcenus 0ooasanHs napamempy

import React, { useState } from 'react';

import { useDispatch } from 'react-redux';

import { addProduct } from '../../actions/productActions';
const AddProduct = () => {

const [formData, setFormData] = useState ({ name: ',
description: '', price: '', quantity: '', brand: '', category:

")

const dispatch = useDispatch();

const handleInputChange = (e) => {

setFormData ({ ...formData, [e.target.name]: e.target.value

P



}s

const handleSubmit = (e) => {
e.preventDefault () ;
dispatch (addProduct (formData)) ;
i

return (
<form onSubmit={handleSubmit}>

<input
type="text"
name="name"
value={formData.name}
onChange={handleInputChange}
placeholder="Enter product name"
required

/>

<textarea
name="description"
value={formData.description}
onChange={handleInputChange}
placeholder="Enter product description"
required

/>

<input
type="number"
name="price"
value={formData.price}
onChange={handleInputChange}
placeholder="Enter product price"

required

72
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/>

<input
type="number"
name="quantity"
value={formData.quantity}
onChange={handleInputChange}
placeholder="Enter product quantity"

required

/>

<input
type="text"

name="brand"
value={formData.brand}
onChange={handleInputChange}
placeholder="Enter product brand"

required

/>

<input
type="text"

name="category"
value={formData.category}
onChange={handleInputChange}
placeholder="Enter product category"
required

/>

<button type="submit">Add Product</button>

</form>
) 7
i

export default AddProduct;
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Sign Up

Email Address

Please Enter Your Email

First Name

Please Enter Your First Name

Last Name

Please Enter Your Last Name

Password

Please Enter Your Password

[ ] subscribe to newsletter

Sign Up

Back To Login

3.7 TectyBaHHS

Pucynox 18 - Cmopinxa pecucmpayii

s 3a0e3neueHHs HaiitHOT poOOTH OHJIaiiH-Mara3uHy Ha cteiii MERN

Oyso npoBeaeHo BceOiuHe TecTyBaHHS. OCHOBHI aCIIEKTH TECTYBAaHHS

BKJIFOYaJIH:

TectyBaHHS ()YHKIIIOHAJTIBHOCTI:

e Peecrparris Ta Bxig kopuctyBaya: [lepeBipka MOKIMBOCTI CTBOPEHHS

HOBOT'O O0JIIKOBOT'O 3aITHCY, BXOAY Ta BUXOJIy 3 CHCTEMH.

e [lepernsan Ta nouryk ToBapiB: TecTyBaHHS MOKIJIMBOCTI MEPETIISATY

CIIUCKY TOBapiB, BUKOPUCTaHHS (IBTPIB Ta MOLIYKOBOI (PYHKIIII.

o Kommuk ta 3amoBnienns: [lepeBipka (GyHKIIIOHATFHOCTI T0daBaHHS

TOBapIB 70 KOIIKKA, 0()OPMIICHHS 3aMOBJICHHS Ta MEperisiay icTopii

3aMOBJICHbD.
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e VYmpapniHHS 0011KOBUM 3amucoM: [lepeBipka MOXIMBOCTI KOpUCTyBaua
penaryBaTty CBii mpodiiab, 104aBaTH aAPECH JOCTABKU Ta IEPETIIaTH
1CTOPIIO 3aMOBJICHb.

TecTyBaHHs O€3MEKH:

e Ayrentudikais Ta aBropusais: [lepeBipka nmpaBUILHOCTI pOOOTH
MEXaH13MiB ayTeHTU(DIKaIlll Ta aBTOPHU3ALIii I PI3HUX poJier
KOPHCTYBauiB (aJAMIHICTPATOP, MEPUYAHT, IMOKYTICIH).

3axuct Big CSRF ta XSS atak:
e [lepeBipka, un 3axHINECHUI BeO-3aCTOCYHOK BiJl aTak Tumy Cross-Site
Request Forgery (CSRF) Ta Cross-Site Scripting (XSS).
[udpyBanHs mapois:
e [lepeBipka npaBWILHOCTI MKU(PPYBAHHS MAPOIIB KOPUCTYBAUIB.
TecTyBaHHS TPOYKTUBHOCTI:

e Yac 3aBaHTaXXEHHS CTOPIHOK: BuMIpIroBaHHs 4yacy 3aBaHTaKEHHS
OCHOBHHUX CTOPIHOK BE€0-3aCTOCYHKY JJIsI 3a0€3MEUECHHS IIBUIKOTO
JocTymy 1o iHdopmartii.

e (OO6poOka BenMKOi KIJIbKOCTI 3anuTiB: [lepeBipka 31aTHOCTI cepBepa
00pOoOJISITH BETUKY KITBKICTh OJTHOYACHUX 3alUTIB 0€3 BTpaTH
MPOTyKTUBHOCTI.

e Onrumizauisg 3anuTiB A0 6a3u nanux: IlepeBipka eeKTUBHOCTI 3alUTIB
110 0a3u JaHuX, ONTHMI3Allls 1HJIEKCIB Ta 3MEHIIICHHS KIJbKOCTI 3aIIUTIB.

e TectyBaHHs iHTEepdECy KOpUCTyBaya:

3py4HICTh BUKOPUCTAHHS:

e OuiHKa 3pyYHOCT] HaBIraili o Be0-3aCTOCYHKY, 3p03yMIIICTh

iHTepdeicy Ta HOTo JOCTYIHICTb.
AanTUBHUY IU3aiiH:
e [lepeBipka KOPEKTHOIO Bi10OpakeHHs 1HTEp(eiicy Ha PI3HUX MPUCTPOSIX

(MOOLTBHUX TenedoHax, MIaHmeTaxX, HACTIILHUX KOMI'IOTepax).
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TectyBaHHSI CyMICHOCTI:
o [lepermsinaui: [lepeBipka KOPEeKTHOI pOOOTH BEO-3aCTOCYHKY Y PI3HHX
opay3sepax (Google Chrome, Mozilla Firefox, Microsoft Edge, Safari).
e Onmepaniiini cucreMu: TecTyBaHHS Ha PI3HUX ONEpaIMHUX CUCTEMAX
(Windows, macOS, Linux).
[TpoBeneHe TecTyBaHHS JTO3BOJIMIIO BUSIBUTH Ta BUIIPABUTH MMOTCHITIHI

npobisieMu y poO0Ti Be0-3aCTOCYHKY, 3a0€31euyr0un HOTo CTa0lIbHICTh Ta

HAAIMHICTh Y BUKOPUCTAHHI.
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BUCHOBKU

1. Po3pobxa Be6-3acTocyHky Ha ctekoBi MERN: ¥V xozi nanoi po6otu 6ymno ycmimHo

CTBOPEHO OHJIAMH-MarasuH, sikuii 6a3yerbcs Ha ctekoBi MERN (MongoDB, Express,

React, Node.js). Lle 3abe3meuynyio MOTY)KHY 1 THYYKY apXiTEKTypy s HOOYyI0BU

CYy4acCHOT'O B€0-3aCTOCYHKY.

2. OYHKITIOHATBHICTh B€0-3aCTOCYHKY:

Beb-3acTocyHOK Hajla€ KOPUCTyBauyaM MOKJIUBICTb:

[lepernsgaTu Ta MIyKaTu MPOIYKTH.

KymyBartu ToBapm.

B3aemozisiTi 3 IpoaaBLsIMHU.

3anuinaTty BiITyKH.

KepyBaTu KOIIMKOM Ta 3aMOBJICHHSIMH.

BuxopucroByBaTu cructeMy aBTeHTHU(]IKalli Ta aBTOpU3alllil Ui PI3HUX pOJiei

KOPHUCTYBayiB.

3. AIMiHICTpYBaHHS Ta TIPOJIABIIi:

KopucrtyBaui MOXyTh CTBOPIOBAaTH OOJIKOBI 3allMCH, JOAABAaTH MPOIYKTH IO
CIIUCKY OakaHb.

[TponaBii MatOTh MOMKIIMBICTh J10/1aBaTH Ta peAaryBaTH CBOi TOBapH.
AJMiHICTpaTOpU MalOTh 3pYYHUH 1HTEp(DEIC Tl yIpaBIiHHSI 3aMOBJICHHSIMU Ta

BIJICyKaMH.

4. TectyBaHHS Ta IOPIBHSHHSA:

[IpoBeneHo TecTyBaHHS  Mpale3gaTHOCTI CTBOPEHOTO  BE0-3aCTOCYHKY.
Pe3ynpTaTn nmokasaiu BUCOKY NPOAYKTUBHICTh Ta HAIIMHICTh pOOOTH CUCTEMH.
@DyHKIIOHANTBHICTh 3aCTOCYHKY OyJI0 TOPIBHSHO 3 HasgBHUMH PHUHKOBHUMH

PIIIIEHHSMHU, 110 TATBEPAWIO HOTO KOHKYPEHTOCTIPOMOKHICTb.
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5. Bucoka npoayKTUBHICTh Ta HAAIHHICTB:

e CrBOpeHuii BeO-3aCTOCYHOK BIJIOBIAA€ CyYyaCHUM BHMOraM Ta 3JaTeH
e(heKTUBHO 0OOPOOIIATH 3aMUTH KOPUCTYBadiB, 3a0€3Ieuyoun CTablIbHY pOOOTY
M1J] 4aC BUCOKMX HAaBAHTAXKEHb.

6. [TokpaiiieHHs Ta pO3BUTOK B MalOyTHHOMY '

e PosmupenHs QPyHKITIOHATIBHOCTI:

o IlnanyeTbcs AOJaBaHHS HOBUX MOXMIIMBOCTEW, TAaKUX SK MIATPUMKA
KUTBKOX MOB, IHTerpamiss 3 IHIIMMHU I[JIATDKHUMUA CHCTEMaMu  Ta
COILIIAJIBHUMH MEPEKaMHM, a TAKOK PO3BUTOK CUCTEMH PEKOMEHAIIIM J1Jist
KOPHUCTYBauyiB.

e [lokpamenns UI/UX:

o BmnpoBamkeHHs OUIBII Cy4acHUX Ta IHTYITUBHO 3pO3YMUINX 1HTEPQEICIB
JUTSL 3pYYHOCT1 KOPUCTYBaYiB.

e Onrumizanig NpoyKTUBHOCTI:

o Ilomanmpma onTuMmizaimiss Oa3u JaHUX Ta CEPBEPHOI YACTHHH IS
3a0€e3MeUeHHs BHUIKOI 0OpOOKHU 3aMuTIB.

e [lokpanieHHs O6e3neKu:

o BpaockoHasieHHs cucTeMH O€3IMEKHU, BKIIOYAIOUH 3aXUCT Bl HOTEHLIHHUX
3arpo3 Ta MOKpaIeHHs MPoIleciB aBTeHTU(DIKAIllT Ta aBTOpH3aIlii.

e MoO1IbHI TOOATKH:

o Po3pobka MoOGimpHHX noxatkiB mius 10S Ta Android, mo m03BOJIUTH
KOPHUCTYBa4aM 3pyYHO KOPUCTYBATHUCS CEPBICOM 3 MOOUTHHUX MPUCTPOIB.

e AHajiTHKa Ta 3BITH:

o BnpoBamkeHHS CHCTEMH aHATITHKU JUIS BIACTSKCHHS TIOBEIIHKH
KOpPUCTYBadiB Ta (POpMyBaHHS JETaTbHUX 3BITIB MJIs TMPOJABIIB Ta

aJIMIHICTpaTOPIB.
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Hexaapanis
aKka/ieMiuHoi 100poYeCcCHOCTi

3m00yBaya crynensi Bumoi ocsitu 3HY

A, KoBanenko Kupuno MakcumoBud, cTyieHT 4 Kypcy, (hOpMU HaBYaHHS JEHHOI,
[HXeHepHOro HaBYaJIbHO-HAYKOBOTO 1HCTUTYTY, choemiainbHicTh 121 IHxeHepis
mporpaMHoro  3abe3leueHHs,  aapeca  €JIeKTpoHHOI  momTu  1pz20bd-
104@stu.zsea.edu.ua, — MmOTBEP/KYIO, IO HANKCaHA MHOI KBaji(iKarliiHa
pobora Ha TeMy «CTBOpPeHHSI OHJIAWH-MAarasuHy mnoOyTOBMX TOBapiB 3
BUKOPUCTAHHS React i NodeJdS» Binmosimae BuMOraM axKajaeMidHOI
0OpPOUYECHOCTI Ta HE MICTUTh MOPYIIEHb, 0 BU3HAaUYeH1 y cT.42 3akoHy YKpaiHu

«IIpo ocBITY», 31 3MICTOM SIKUX O3HAHOMIICHUH.

- 3ajiBJIII0, IO HaJdaHa MHOIO JJIA HepeBipKH CJIICKTPOHHA BepCiH pO6OTH €

1IEHTUYHOIO 11 IPYKOBaHIH Bepcii,

3TOJICH/3r0JIHA Ha MEePEBIPKY MOET pOOOTH Ha BIAMOBIAHICTH KPUTEPIAM aKaIeMi4HOT
n00poYecHOCT! Yy Oyap-fKHil Croci0, y TOMY YHCHl 3a JIONOMOTOK I1HTEpHET-

CUCTEMHU, a TAKOK Ha apXiByBaHHS MO€I poOOTH B 0a3i IaHUX ITIET CUCTEMHU.
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