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BCTYIl1

Axmyanvricmes TeMH KBamiQikamiiiHoi poOOTH OB’ s3aHA 3 BAXJIUBICTIO Ta
HEOJHO3HAUHICTIO BHOOPY MporpaMHHX 3aco0iB [JIs peatisamii BeOJ0IaTKiB,
BAXUIMBICTh Ta (PYHKI[IOHATBHICTD SIKHX CTPIMKO PO3MIMPIOETLCS, Y TOMY YHCH, B
OCBITHIX 3aknafgax. B ymoBax roctpoi KoHKypeHIii Mi>K HaBUYaTbHUMU 3aKIadaMH
BeOCcalT GyHKIIIOHYe HE JHIe K iHdopMarlifiHa maaTgopma, a H K BaKIMBUIMA
IHCTPYMEHT MiABUILIEHHS penyTauii Ta CcHpusHHs epeKTUBHIM KOMYyHIKaIli.
[IBuakuii po3BUTOK BEOTEXHOJOTIH BHCYyBa€ HOBI BUMOTHU IIOA0 ¢(hECKTUBHOCTI
(GyHKIIIOHYBaHHSA, WIBHUIKOTO pcaryBaHHS Ha 3MIHM, OHOBJICHHS JIOCBidy
KOpUCTYyBaua, 3peIITol0, CTHJIICTUKY 1 AU3aiHy, 10 BCE Pa30M 3yMOBIIOE TOTPEOH
MOCTIMHOTO BJIOCKOHAJICHHS Ta HAJIAMITYBAHHS y BIJAIMOBIIHOCTI JI0 HOBHX pCaIiid..

BpaxoByroul IIHMPOKHNA CIEKTP MOKIMBOCTEH, SIKI HaJalOTh MPOrpaMHi
3aco0M BEOpPO3pOOKHU Ta AU3ANHY, BAXKIMBO MPOBECTU PETEIbHE JOCIIKECHHS iX
XapaKTEPUCTHK, OCOOIMBOCTCH BUKOPUCTAHHS, IIEPEBAr Ta HEIOIIKIB.

36’30k pobomu 3 Haykoeumu npocpamamu, memamu. PoOoTa BUKOHaHA y
BUIIIOBIAHOCTI JIO HAyKOBO—IOCHIIHOI iHImIaTHBHOI Temu «OpraHizamiino—
METOAOJIOTIUHI ACMEKTH BOPOBAKEHHA 1H(HOPMALIHHO—KOMYHIKAUIHHUX CUCTEM 1
TEXHOJIOT1H B YIPABIIHHI TISJIBHICTIO CYYaCHUX OpraHizaliid Ta MiANPUEMCTB 32
yMOB Tiepexoty j1o mudpoBoi ekoHomiku» JIPH 0123U105060, sika peani3y€erncs Ha
Kageapl 1HPOpMaLIMHUX cHCTEeM Ta TexHodorid [loaTaBceKOro epKaBHOTO
arpaptoro yHisepcurety (IIJIAY).

Memorwo xBamidikamiiHoi poOOTH € y3arajdbHCHHA TCOPCTUYHUX Ta
MPaKTUYHUX 3HAHb MO0 MIAXO/IB 10 BUOOPY 1HCTPYMEHTIB PO3POOKH CyYaCHHMX
BCO/10/1aTKIB I MOJICPHi3allii IHPOpMaIIHHOTO BEOCAUTy 3aKIIaly BUIIOI OCBITH Y
BUIMOBIHOCTI /10 HOBITHIX BUMOI' 100 (YHKI[IOHATY, KOHTEHTY Ta
KOPUCTYBAIBKOTO JIOCBiMY. s i JoCsiTHEHHs OyJid BU3HAUEHHI Ta pealli30BaH1
TaKi HAyKOBI 3A80aHHSL:

— JIOCHIJIUTA Cy4yacHI METOJM pO3poOKH Ta MOJEpHi3ailii BeOcailTiB 3

ypaxyBaHHIM TEHACHINN nu3aiiHy Ta (PyHKIIIOHATFHUX BUMOT;



— MpoaHaJI3yBaTH CYKYIHICTh MOTped Ta GyHKIIM odimiiHUX BeOCAHTIB
3aKJIaJ1B BHUIIOI OCBITH;

— YAOCKOHAJUTH CTPYKTYpPY Ta 3MICT O(hilMiiHOrO BeOCanTy 3aKiIamay OCBITH
31 30epexkeHHaM iHpopMaliitHuX pecypciB s miasuineHHs axocti UI/UX quzaitny;

— 3AIMCHUTH 3aXOAHM IMOAO TEXHIYHOI omTuMi3aulii BeOcalTy, eleMeHTH
TECTyBiaHHS.

06 ’exmom docnidxcenns kBamidikaiiiHoi podoTu € BUOip Ta KOMOIHYBaHHS
CHeliali30BaHuX BEOTEXHOJIOTIH Ta IHTETPOBAHUX MPOTPAMHHUX CEPEAOBHUII TPHU
MIPOEKTYBaHHI BeOJOTATKIB Ta CEPBICIB.

IIpeomemom docnioxncenHs € MPaKTUYHI aCIICKTH BUKOPUCTAHHS IIPOTPAMHHIX
3ac001B BEOTEXHOJIOT1H, THCTPYMEHTIB CTBOPEHHS Ta PO3pOOKH 1H(POpMaLIHUX
BeOCalTIB HA MPHUKIIA/l 3aKJIaly BHILOI OCBITH.

Memoou Haykosux oOocniodcens: aOCTPAKTHO—IOTTYHHUM, 1H(OpMALIHHO—
MOIIYKOBHM, aHATITUYHUI, €MOIPUYHUNA, MPOrpPAMHO-OPIEHTOBAHUM, IpadiuHUiA,
MCTO/IM OIIHIOBaHHS ¢(DEKTUBHOCTI.

Inghopmayiiiny 6a3y xBamidikaiiitHoi poOOTH CKJIaJal0Th: HAYKOBI CTaTTI,
TEMaTHYHA JITeparypa, CTATUCTUYHI JJaHl aHAJTITUYHUX KOMIIAHIN, SIK1 pO3MIMICHI
Ha BeOcailTax y BUIbHOMY AOCTYII, BJIACHI CIIOCTEPEKEHHA Ta (PaxoBl JITepaTypHI
JOCHIDKEHHS 3 IOCTIKYBaHO1 TPOOJIEMH.

Enemenmu nayxoeoi mosusnu NOJATaIOTh y 3J1MCHCHHI aHAI3y Ta OLIHII
BILUIMBY CyYaCHHMX BEOTEXHOJIOT1HM Ha SIKICHI TapaMeTpu po3poOKU BEO10IATKIB.

JlicTalo 1oIabIIoro po3BUTKY:

— HampsIMH  PO3BUTKY CY4YaCHUX BCOTCXHOJOrIA Ta 1HCTPYMCHTapitO
PO3pOOKHY;

— 0co0aMBOCTI BHOOPY Ta BHUKOPUCTAHHS CY4YacHOTO 1HCTPYMCHTapiro
PO3pOOHUKA, JIJIi CTBOPEHHS BEOI0IATKY CTPYKTYPHOTO MIIPO3/ILTY 3aKIay OCBITH.

Ipaxmuuna 3Hayywicms 00epIHCAHUX pe3yibmamie:; pPe3ynbTaTd poOOTH
SBJISSFOTH COOOIO 3aBEPIICHY TPAI0 3 MOXJIUBICTIO MPAKTHYHOTO BUKOPHUCTAHHS.
3acTocyBaHHA pE3yNbTaTIB KBall(iKaiitHOT poOOTH [da€ 3MOry pO3UIUPUTH

MOKJIMBOCTI TEXHOJOTIH BEOPO3pOOKM BeOIONATKIB, 30KpeMa, [JIs OCBITHIX



3aknaaiB. IlpakTtuuna peamizamisi BeOJONATKY Ui 3aKjiaay BHIOI J03BOJIUTH
MIJBUINYBATH 3aIliKaBJICHICTh CTYJCHTIB IUIAXOM pPO3MIMICHHS Ha HBOMY
iHdopMaliinux MmarepianiB, OCTaHHIX HOBHH Ta JOCATHEHb, a TaKOX
BUKOPUCTOBYBATH 3 METOIO TMOMYJSIpU3allii MOCIyr, IPOCYBaHHS COIAJIbHO
3HAYMMHX TPOEKTIB TOLIO.

Anpobayia pe3yrvmamis TOCTIIKEHH BiAOyBanacs IMUITXOM OMPHIIIOTHEHHS
JTOTIOBIICH Ha HAYKOBO-IIPAKTUYHUX KOH(PEPCHITIAX.

Ily6nikayii. 3a pe3ynbTaTaMu MPOBEICHOTO AOCTIIKEHHS OMy0IiKOBAaHO TE3U
nonoBifei: «BrpoBamkeHHs Joomla B cydacH1i BeOpo3poOiii», IpeacTaBicHl Ha
HAyKOBO-TIPAKTHYHIN KOH(EpeHIii 3a pe3ysibTaTaMH BHPOOHUYOI TIPAKTUKU
3100yBauiB BUILOI OCBITH clieliaabHOCTI 126 [HhopMaliitHl cuCTeMH Ta TEXHOJOT11
16 sxoBTHS 2024 poky, M. [lonTtasa; «Posb K0b0piB y BeOu3aitH», | MixkHapoaHa
HaBYKOBO-IIpakTHuuHa koH(epeHiis «Innovative Solutions in Science: Balancing
Theory and Practice», 28-30 sxoBTHs1 2024 poky, Can-®pannucko, CIIIA.

Cmpykmypa ma ob6cse keanigpikayiunoi po6omu. IloscHioBabHa 3amuCcKa
KBai(iKaliitHOT poOOTH CKIAJAETLCA 31 BCTYMY, 3 pO3AUTIB, BUCHOBKIB, CITUCKY
BUKOPHUCTaHUX JiKepel (52 mocwinanss ), noaatku. Ksamidikaiiiina pobora MICTUTH

12 Tabnuup, 40 puCyHKIB, BUKJIaJAeHa Ha 78 CTOpIHKAX.



PO3I1L1 1
TEOPETHYHI 3ACAJIA TEXHOJIOT'TI TPOCKTYBAHHS TA
PO3POBJIEHHS BEB/IO/IATKIB

1.1 Cy4acHi BeOTeXHOJIOTII Ta NPUKJIAJAHI ACTIEKTH iX 32CTOCYBAHHSHA

3 MOMCHTY CTBOPCHHS 1 JO HAIIUX JHIB 1HTCPHET 3a3HAaB 3HAYHUX 3MiH.
Crneprry Oymu cratiani HTML—cropiaku (Web 1.0). Ha 3miny Web 1.0 npwuiimios
Web 2.0, a pazoM 13 HUM JUHAMIYHI CAaliTH Ta 3MOTa B3a€EMOIIATH 3 KOPUCTYBa4aMH,
10 JaJ10 BEJIHWKUN MPOCTIp I peam3amii i1el po3pobHukiB. Hapasi ma migxomi
TpeTa itepailiss — Web 3.0, sika 6a3yBaTUMETHCSI Ha JELEeHTpasi3allli, BAKOPUCTaHHI
NITYYHOTO 1IHTEJICKTY, OJHOPAHTOBI CHCTEMI KOMYHIKaIliid Ta 00MiHy iH(pOpMaIIiEro
3 BUKOPUCTaHHAM TexHouorii blockchain [1].

UYepes MOCTIHHUN pO3BUTOK Ta YCKIAAHEHHS apXITEKTYPHU BeOCaNUTIB, BAMOTH
JI0 MIBUJKOCTI, (DyHKIIOHATY Ta AM3aHHY 3POCTAIOTH 3 KOKHUM POKOM. ABTOPH
nyOumikailii [2] 3a3Ha4arThb, 110 HEBIJMOBIAHICTE CYYaCHUX TEHJCHIISIM MOXKE
CCPHO3HO BILTMHYTH HA B3a€MOJIIO 3 KOPUCTYBA4YEM Ta MPOAYKTHUBHICTH CAUTy.

OuikyeTbcs, 10 BeOAOJATKH OYAYTh JOCTYMHI IIJ10I000BO 3 OYyAb-SKOi
TOYKU CBITY Ta OyJIyTh aJanToBaHi JJisl BAKOPUCTAHHS 3 OYJb-IKOTO MPUCTPOIO 3
OyIb-sKUM po3MipoM ekpany. OKpIM 1IOTO, BAXJIMBUMHU CKJIAJJOBUMHU Cy4aCHOTO
Be0JI0JaTKY € THy4Yka 1 macuTaboBaHa cucTema Oe3leKku Ta Oaratuil J10CBij
KOPHCTYBaua, o0y 10BaHMI Ha KIIIEHT1, BBAXKAKOTH aBTOpH [3].

[ToTpiOHO BpaxoByBaTH, MO0 TEXHOJIOTIT AY>KC MIBUIKO 3MIHIOIOTHCS: TC 11O
OyJI0 MOMyJISIPHUM BUOpPa, CHOTOJHI BXKE MOXKe OyTH HE aKkTyaJlbHUM. BTpadaioTh
aKTYyaJIbHICTh 0AraTOCTOPIHKOBI CaliTH, aJKE MIBUAKICTh Ta IPOIYKTUBHICTh TAKUX
CalTIB € BKpail HU3bKOW. lle MOB’s13aHO 3 TUM, 110 Ha KOXHY JIiI0 KOPUCTYyBaua
3aMUTYEThCS HOBA CTOPIHKA 3 CEPBEPY 1 BiIOYBAECTHCA MOBHE NMEpe3aBaHTAKEHHS Ha
KJIIEHTCHKIN yacTuHi. Ha 3MiHy iM mpHIMILIIN OJHOCTOPIHKOBI «cath» Single Page
Applications (SPA), gx1 oTpUMYIOTh CTOPIHKY 3 Ce€pBepa JHIIE OJIMH pa3, a 1HMI

omepailii BAKOHYIOTHCS 3aBAsSKA acuHXpOoHHUM AJAX Ta ckpurnitam JavaScript [4].
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[Toni6H1 3MIHM BUMarajid HOBHX 1JIeH Ta MAXOIB 10 po3poOku. Hanpukan,
MosiBa KOHIICMINT «KOMIIOHCHTIB» y BeOpo3poOIli 1ajla 3MOTYy CTBOPIOBATH
€JIEMEHTH, SKI MOXHa [IOBTOPHO BUKOPHUCTOBYBATH B Pi3HUX YacTHHAX KoY. OKpiM
IIbOTO, CTAJIM 3 SBIATHCA PI3HI O10MIOTEKH IS YIPaBIIHHSA CTaHOM JIOHATKY
(Redux, MobX). O60B’s3K0BOIO CTalla MOXJIMBICTH 1HTETpallii B€0O3aCTOCYHKIB 3
pi3nuMu maaTdopMamMu i cepBicamMu (colianbHi Mepexi, miaaTikui cucremu, API
CTOPOHHIX cepBiciB). s cTBOpeHHs real-time 3aCTOCYHKIB, TaKUX K 4aTH, OyJI0
CTBOPEHO TEXHONOTII0 websockets, ska J03BONSIE BCTAHOBIIOBAaTH TOCTIHHE
JBOCTOPOHHE 3’€IHAHHSA MDK KOpPHUCTyBauaMH, 0€3 HEOOXiJHOCTI MOCTIHHO
CTBOPIOBATH HOBI «KOHHEKTW», SIK ITPH BUKOPHUCTAH1 TPAUIIIHHAX METOIIB [5].

Came yepe3 HEOOXIAHICTh MOCTIMHOTO CTBOPEHHS HOBOIO IHHOBALIMHOIO
IHCTPYMEHTapit0 Il peaimizarii nmomiOHux 17e#l, chopMmyBajiach Ta HEBIIMHHO
PO3BUBAETHCS BEIMYE3HA EKOCHUCTEMa BEOTEXHOJIOTIM: cheniaii3oBaHl MOBH
nporpaMmyBaHHsi, QpelMBOpKHU, 010110TEeKH, 0a3u JaHWX Ta CUCTEMU KEpPyBaHHS,
IHTErPOBaH1 CEPEIOBUINA PO3IPOOKH TOIIIO.

JIns cydacHoro Oi3Hecy BeOCaT BiIIrpae OJHY 3 KIOUYOBHUX poJieid. He €
NepeOUIBIIICHHAM TBEPKCHHS, 110 KOMIIaHis 6e3 BeOcalTy npupedcHa Ha MPOBAJL
3aBasgku BeOCAWTy KOMIIaHISI MOXeE: JOMOMOITH KJIi€EHTaM B 3/1ACHEHI OIUIaTH,
3aJlyyaTd KJIIEHTIB JO B3a€MOBMIIJIHOI CIIBIpalll, MNIABUINYBATH CBIA IMIIK,
aHATI3yBaTH OHJAWH—KOHBCPCiIO, BU3HAYATH IUILOBY ayaWUTOPil0, (QopMmyBatu
CTaTUCTUKY Ta AHAJITUYHI 3BITH, PEKJIaMyBaTH CBOK MAISUIBHICTH, TOBap abo
nociyry. Posrisgaioun BaxImMBICTh BeOCalTIB y O13HECI, BaXKJIMBO BPaxOBYBAaTH,
0 HC ICHY€ YHIBepcalbHOTO Habopy iHCTpyMeHTiB. Pi3Hi kareropii BeOcaiTiB
BUMAararoTh Pi3HUX MIJIXO/IIB 0 CTBOPCHHSL.

Ha cygacHomy eTami iHTEpHET—PO3BUTKY ICHYE BEJIMKC PO3MAITTs BEOCANTIB,
CIpsIMOBAaHWUX Ha BUKOHAHHS PI3HUX 3aBJIaHb Ta 3JI0BOJICHHS PI3HUX MOTPeO
KopucTyBauiB. ['padik nomynasipHOCTI BeOCANTIB PI3HOTO MPU3HAUEHHS 300paMeHO
Ha pucyHkKy 1.1. Ha HboMy BHIHO, 1110 HAWMOMYJISIPHILIMMHU THIIAMH CAWTIB € 4aTH,
COIllajibHI MEPEeXKi, MOITYKOBI JIBUTYHU Ta BCEeMOXIIUBUN e—Commerce: IHTepHEeT—

Mara3wHH, ayKilioH!, OaHKIHT.
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Cximagai 3a OyJIOBOIO

[Tnardpopmu s B3aemonii | caiitu, HasiBHa | [lns CTBOpPEHHS

Ta OOMiHY 1HQOPMAIIEID | MOKIHUBICTh wiarhopm
Cowianbiti brorn  ¢dokycyroreess  Ha | myOumikamii Ta 0OMiHY | BAKOPHCTOBYIOTh
MEDESKi IHIWBIAYaTbHOMY KOHTCHTI, | KOHTCHTOM, mpodim | TEXHOIOrI,

p comianbHi MepeKi — Ha | KOPHCTYBadiB, Facebook Ta
B3aeMonii, ¢GopyMH — Ha | MEXaHI3MH Instagram
00OrOBOPEHHSIX. KOMEHTYBaHHS Ta | ¢peiimBopk React.

«IARKIBY.
Karanor ToBapiB 3 .
[aTepHET-Mara3uHy, . st caiiTiB Takoro
. MOKITUBICTIO .
MaliJaHYUKd  OTOJIOUIEHb | . . TUITY 3a3BUYAil
o . | ginpTpamii Ta nouryky,
(mo Tuny OLX), caiitu 31 BUKOPUCTOBYIOTHCS
e—Commerce . KOp3MHa I[IOKYIIOK Ta . .
3HHKKaMH IHTepHeT— . creniani3zoBaHi
) " cuctema OHNaltH—
ayKI10HU, CHCTCMH OHJIAH— . | CMS: Joomla,
) oILIaTH, ocobucri
TIJIATEKIB. . OpenCart.
KaOiHeTH.
Cxrnajna apxiTekrypa
3 Oaratema | Js 03po0OKH
Le MOXYTh OyTu . A . posp
. B3a€MO/IIIOYUMU O TI0HUX
KOPIIOPaTHUBHI MOPTAH, .
. . MOJTYJISIMH, BeOCaiiTiB
Iutepdeiicu CUCTEMH yOpaBIiHHIMU
3a0e31eueHHs BUKOPHUCTOBYIOTBCS
MacIITA0HUX | BEIMKUMH JJAHUMH, CHCTCMH .
. . Oe3nexu Ta | HOTYKHI
MPOEKTIB yIOpaBIiHHSA MPOEKTaMHU, . .
. - . | ynpaBniHHS (hpeHMBOPKH:
OaHKIBCHKI CaliTH, TOIITYKOBI
JTOCTYTIOM, Angular, Nest,
CUCTEMH. )
dbopMyBaHHs Laravel, Spring.
aHATITUIHHUX 3BITIB.
. . YrpasmiHHS 751 TAKUX CHUCTEM
BebiaTepdeiicu JUTS P . A . ’
pecypcaMu  XMAapHOI | aHAJIOT1YHO 3
B3a€MOMIT 3  XMApHUMH | . . .
. 1H(QpacTpyKTypH, iHTEpdeiicamMu
Inrepdeiicu CUCTEMaMHU, HAMPUKIIA: .
: : MOHITOPHHT Ta | MacIITabHUX
XMApPHUX KOHCOJT YOpaBIIiHHS .
HATAIMTYBAHHS TIPOEKTIB
O0YMCITIOBANILHU | XMapHUMHU  IIAThOpMaMH, CMADEIX Hocnyr, | Hafixpare
X cHCTeM TAKHIMHI K AWS B3ael?vloz[i;1 3 iBHHz/II/; BI/IKOpI/ICTOB BaTH
Management - Console  xn cepBicamu )P;Ma HOT | moT g{Hi g
Google Cloud Console. p P y
aaThOPMH. (hpEHMBOPKH.

Otxe, sk BuaHO 3 Tadbmuul 1.1, KoKHA KaTeropisi BUMara€ BiANOBIIHOTO

M1IX0/y Ta IHCTPYMEHTAPIO I YCHINIHOI peaizaiii.

OKkpeMo BOKITMBUM MOMEHTOM € aIallTUBHICTh. 3apa3 MOMYJISIPHUM € MiIXi]

«Mobile Firsty. ApTopu podoTu [7] 3aKJIMKAIOTh 3aBAKAU JTOTPUMYBATUCS I[HOTO

npuHIumy. [lei npuHIMI o3Havae, 10 3aCTOCYHKH MMOBUHHI PO3POOIATACS TAaKUM

YUHOM, 100 B NEPINY YEpry rapHO BUIIISIATH HA MOOINBHUX MPHUCTPOSX, a BXKE

MiCs OO0 HAa IIHMPOKUX CKpaHax.
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BpaxoByroun CTpiMKH pO3BUTOK Taly3l Ta TIOCTIHHY IMOSBY HOBHX
IHHOBAIIIMHUX 1HCTPYMCHTIB, & TaKOXX BEJIHUKY KOHKYPCHIIIIO MIXK BEOCTYHiSIMH,
OJHUM 13 TOJIOBHMX 3aBAaHb CY4acHOro BeOpo3poOHMKa € amaniz Ta miadip

HaHKpaIoro pilicHHs caMe JIs HoTped HOro MPOEKTY.

1.2 AHaui3 nporpaMHoOro iHCTpyMeHTAapilo s pO3pOoOKH BeOT0IATKIB

[Ipu po3pobiii cydacHOTO BEOJ0IATKY PO3PI3HAIOTH JIBa MOHATTS: frontend—
ta backend—po3pobka. Bonn TiCHO MOB’s3aHI MK 00010, aje 1€ 30BCIM PI3HI
HampsMA TIPOTPaMyBaHHS SK TO THITy 3ajad, 110 BOHU BHUPIIIYIOTh, TaK 1 IO
THCTPYMEHTapIi10, 0 BUKOpHUCTOBYeThCA. [1i1 monsitTsim frontend maeTsest Ha yBasi
BUJIUMA JUJII KOPUCTYyBaua YacTHUHA 3aCTOCYHKY (He OOOB’SI3KOBO CailTy), a MijJ
NoHATTAM backend — Bce Te, 1110 MPUXOBAHO BiJl KOpUCTYyBavya. BaxinBo po3yMITH,
oo Juisi 000X CKJIQJOBUX BEOJ0/JATKy ICHYE BeEJIMKA KUIbKICTh PI3HOMAaHITHHX
THCTPYMEHTIB PO3pPOOKHU 1 OJIHIE€IO 13 3aJa4 CydacHOro BeOpOo3poOHMKA € miadip
HaWKpaioro Habopy IHCTPYMCEHTIB came Juisl Horo notped. s nporo morpioHO
MIPOBECTH AHAJII3 HASIBHUX PILLIEHb.

bibmoTexka — KoMIUIeKC MOAYJIB, (YHKLIA Ta KOMIIOHEHTIB Ta IHIIOTO
«rotoBoro» koxy. Ilo cyri, me 30ipHMK KOAy, SKWH MOXHA TOBTOPHO
BUKOPUCTOBYBAaTU B CBOix npoekrtax [l10]. 3aBasku HUM BeOpO3pOOHUKY HE
NOTPIOHO THCATH 3 HYJISI Taki pedl sIK HANPWKIAJ MOJAIbHI BiKHA, Kapycesi
300pakeHb, caiaepu 1 6araro iHmMX. L{e 3HaUHO crporye mporec po3pooKH.

OpeiliMBOpK BKJIIOUAaEe B ceOe O10JIIOTEKH, alleé TaKOK BIH 3a/la€ «KapKac»
MalOyTHHOTO 3aCTOCYHKY. 3a3Buuail (PpeiMBOpK pealidye OJWH 3 MATTCPHIB
poekTyBaHHs, Takux sak: MVC (Model-View— Controller), MVP (Model-View—
Persistor), MVVW (Model-View—ViewModel). To6To, came (peiiMmBoOpK kepye
PO3pOOHUKOM, BKa3y€e HOMY SIK caMe THCaTu KOJ.

Heski  ¢peliMBOpkH AatoTh Ouibllie cBOOOAM, Jesiki MeHie. BoHu

MIPUCKOPIOIOTH Ta CIPOINYIOTh MPOIEC PO3POOKH, a TAKOXK 3a0€3MeUyIOTh OLTbITY
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Oc3MeKy, HDK caMomucHI pimieHHsA. B cyudacHux ¢peliMBOpkax BpaxoBaHi1 BCl
KJIACH4H1 IHCTpYMEHTH B3j1oMy [10].

3aranom, pi3HUIIO MK 010T10TeKOI0 Ta (PpeliMBOPKOM AyKEe A00pE OMUCYE
noHsATTs «Inversion of Control». Lle o3Hauae, 1110 BUKOPUCTOBYIOUH 6107110TEKY BU
KOHTPOJIIOETE JI€ 1 SIK BM BUKJIMKAETE 11 PYHKIII. A y BUNIAAKY 3 GpeiiMBOpKOM came
BiH KOHTPOJIIOE 7€ Ta SIKMM YHHOM BaM PO3MIIIyBaTH CBiM KO, a TAKOX, KOJIA HOTO
moTpiOHO BUKIUKATH [11].

1.2.1 IncrpymenTn Frontend—po3po0oxu

O060B’3K0BUM I peaiizailii GpOHTCHI—YacTHHU calTy € aumie 1 3acib —
HTML. Bcee inme, Brimogaroun CSS, JavaScript Ta pizui 0101i0Texku, GpeiMBOpKU
i npenpouecopu He € 000B’A3KOBUM 3 TOUKH 30py Opay3epa, aje Ha CbOroJiHi 0e3
Ha3BaHUX IHCTPYMCHTIB HE CTBOPIOETHCS KOJICH (OKPIM CaMHX IMPOCTHUX, KOJIH
PO3pOOHUK TUIBKM HABUAETHCS) BEOJOAATOK Y CBITI.

HTML (Hypertext Markup Language) — ocHoBa OyAb SIKOrO CaiTy, HOro
Kapkac. 3a JIOIoMOTr010 HhOTO OIMCYETHCS CaMa CTPYKTYypa CalTy, CICMEHTH SIK1 Ha
HeOMY OyayTh 3Haxoautuca [12]. Tlpempouecopu A03BOJIAIOTH PO3LIMPUTH
dynkmionan HTML npu pobGori 3 BepcranHsM. Hanmcanuii 3a 101OMOTOrO
npernpolecopa Ko Mics IHTeprnpeTallii cepBepoM MEePETBOPIOETLCS B 3BUUAWHUIN
HTML. Ilpuknanom Takux npenpouecopis Moxe 0ytu Pug abo Haml.

Jo nepesar Bukopuctanass HTML—npenporiecopiB BIIHOCUTHCS:

— MpoCTiia poOOTa 3 BEIUKUM 00’ €MOM KOJTY;

— norpumanns npuniuiy DRY (Don’t Repeat Yourself);

— 3MCHIIICHHS 3arajbHOTO 4Yacy HEOOXIJHOTO Ha pO3poOKy Ta MiATPUMKA
oprauizaiii xoay [13].

Ockutbku HTML no3Bosisie Jsmiiie po3MillyBaTh €IICMCHTH Ha CTOPIHII,
MOCTa€ HEOOX1/IHICTh B IHCTPYMEHTI, KM Oyjie BKa3zyBaTH Opay3epy sk 1 00’ €KTH
BUTJIsAal0Th. PimieHHsiM 11i€i npoonemu € CSS (Cascading Style Sheets). 3a
JIOTIOMOTOK0 TaOJHIIl CTHUJIIB MOXKHA 337]aBaTH, PO3MIp, KOJIp, TIOJOKEHHS OTHHUX

€JIEMEHTIB BIJTHOCHO JIPYTHX, TOBEJIIHKY Kypcopa MpH HaBeJeHHI Ta 0araTo iHIIUX.
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Hns CSS, tak camo sk 1 g1 HTML, icHyroTh mpenponecopu, a TaKoxX
dbpetimBopku. Haltmomymsaprimumu npenpouiecopamu st CSS e Stylus, SCSS,
LESS. 3aransna iges CSS—¢peliMBOpKiB — IONOMOITH NOOYIyBaTH TapHO
CTPYKTYpPOBaHUM BeOCAUT 3 MOMUIIMBICTIO TIOJATBIIIOTO PO3BUTKY, & TAKOXK TOAATH
JT0JaTKOBl (YHKINT AJI TOKpPAIEHHS mpoiecy po3poOku cTumiB. DpeiiMBOpKH
J03BOJIAIOTH CTBOPIOBATH CydyacHi BeOiHTepdeiicH, ane TakoX BOHH HAKIAAAIOTh
cBOIO crenudiky Ta oomexeHHs [14].

Petitunr nonymnspuocti CSS—¢hpeiiMBOpKiB HaBeIeHO B 10AaTKY A.

3 rpadiky (IUB. 104aTOK A) BHIHO, 110 HAHTIONYJISIPHIIIMMU PIICHHSAMH €:
Bootstrap, Tailwind CSS, MaterializeCSS, Foundation, PureCSS, Ant Design,
Bulma, Semantic UI/Fomant.

JavaScript —  MoBa  mporpamyBaHHS, SIKA  BHUKOPUCTOBYETHCS
BEOPO3POOHMKAMHM JJI1 CTBOPEHHS JUHAMIYHUX 1 IHTEPAKTHUBHUX €JIEMEHTIB CaMTy.
IcnyBanns JavaScript 3poOusio MOKJIMBUM 1CHYBaHHSI BEOI0OJAaTKIB — 3aCTOCYHKIB,
B SIKUX OHOBJICHHSI 1H(popMatii Bi1OyBaeThCs 6¢3 OHOBIICHHS BCi€l cTopiHkm [16]. Y
JavaScript ¢pakTHuHO HEMae KOHKYpPEHTIB: 98% BeOCalTIB BUKOPUCTOBYIOTh CaMe
im0 MoBy. Aute anprepHatuBu Bee K € Dart, CoffeeScript, Haxe, ClojureScript.
BrakaTu iX MOBHOLIIHHUMHU aHAJIOTAMU HE MOKHA, aJI’)K€ B pe3yJIbTaTl BCi BOHU BCE
PIBHO KOMIUTIOIOTECA B JavaScript Ko.

Oxkpemo Bapto posmsaata TypeScript — MOBY NIpOrpaMmyBaHHS, IO
po3muproe JavaScript MIASXOM HaJaHHS MOXJIMBOCTI CTaTHYHOI TUMi3alil.
Bukopucranas TypeScript 3a3Bu4aii HC € 00OB’SI3KOBUM (32 BHHATKOM JICSAKHX
bpeitMBOpKiB, Hanpukiag — Angular), ame HOro BHKOPUCTaHHS AyKE OakaHO,
0COOJIMBO B MPOEKTAX 3 BEJIUKOK KUIBKICTIO KJaciB, ()YHKLIH Ta 3MIHHHX.
Po3pobuuky, sikuii BuKopructoBye TypeScript He Tpeba Oy/ie BUTpadyaTu 4ac Ha T¢
00 Ji3HATHCH, SIKI MOJS € y 00°ekTa, abo 10 MoBepTae Ta 4 iHma ¢GyHKIis. B
nboMy Homy gonomoxke IDE, sika moHicTio niarpumye TypeScript, Ta Oyje
MOKa3yBaTH PO3POOHHMKY BCIO HEOOXIMHY 1H(QOpPMAII0 CBOEK (DYHKIIIEIO

autocomplete (sika Jyke moraHo npaiioce 3 3Budaitnum JavaScript) [17].
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Ha nmiarpami BujaHo, 1110 HaOUIBII nomyJispHUMH (petiMBopKaMu €: Laravel
(PHP), Django (Python), Spring (Java) ta ExpressJS (Node.js).

OxpiM MOB IporpamyBaHHs, BaKJIMBOIO CKIAJ0BOIO CEpBepy € 0a3u JaHHX.
baza nanux — 1ie oprasizoBaHa CTPYKTypa, IpH3HauYcHa i 30epiraHHs, 3MIHU |
00poOKu B3aeMomnoB’s13anoi indopmariii. Came B HUX 30epiraeTbes Bes iHdopMariis,
noB’s3aHa 3 poOOTOI0 3aCTOCYHKY. basu nannx OyBaioTh: EHTPaTi30BaHi, XMapHi,
pemALiiial, HependliitHi, 00’ €KTHO—OPI€HTOBaHI, OIEpalliiiHi Ta PO3IMOALICHI.
Halinonynsipuimmumu € pensmiiiai, wuepensauidai  (NoSQL) Tta  006’ektHo—
opieHToBaHi b/I.

B pensmiiinnx BJl indopmartis 30epiraerbes y BUIIISIIL TaOJIUIb TIOB’ I3aHUX
MK coboro. Pemsuiiina b nepenbavae HasiBHICTH KirouiB. IIepBUHHUE KiTrO4
BUKOPUCTOBYETHCS ISl BCTAHOBJICHHS YHIKQJIBHOTO 1ACHTH(IKATOPY 3ammcy, a
30BHIIHIN KJTIOY JIJISi BCTAHOBJICHHS 3B’SI3KIB MK TaOiuisiMu. ['0NOBHA nepeBara
pensiiiinnx 6a3 — ACID (Atomicity, Consistency, Isolation, Durability). Ilei
IIPUHIIMAI TapaHTye HAAIHHICTh Ta MUIICHICTH JIAHUX B IIpoIeci iX 0OpoOKwH.

B  wepensuiinnx B/ MOXIMBO CXOBHUILE BHUAY «KJIHOUY—3HAUCHHSY,
JIOKyMEHTOOPIHETOBaHE CXOBHIIIE, TpadoBi 6a3u Ta bigtable—mon10H1 6a3u. B Takux
0a3ax HeMae YITKHUX 3B A3KIB MK JaHUMH Ta HEMAE 4iTKoi cTpykTypu. B NoSQL
BukopuctoByeThesa miaxin CAP (Consistency, Availability, Partition Tolerance).
ITepeBaroro NoSQL € mBHAKICTD Ta IPOAYKTHUBHICTD [23].

B o0’extHo—opienToBanux b/ 1H(opMauis mnpencraBiieHa y BUIJISAL
00’€KTiB, SIK B 00 €KTHO—OpIEHTOBAHWX MOBax WIporpamyBaHHs. Bi3zyanbHO
MPCCTABISIETBCSL Y BUTIIAML JEpeBa, By3ldamMu sikoro € o00’exktu. [l ommcy
BJIACTUBOCTEHN (MOJIIB) 00’ €KTY BUKOPUCTOBYIOTHCA CTaHAAPTHI Ta KOHCTPYHOBaHI
KOpUHCTyBadeM Tulld. IlepeBaroro Takmx 0a3 € 4iTKa THIT3aIis Ta BIACYTHICTH
HECIIBMAJIIHHSA MOJIEJNI IaHUX B 3aCTOCYHKY Ta b/I.

JIns 3BepHEHHS JO peNSIidHUX Ta 00 €KTHO—OPICHTOBaHUX 0a3 JaHuX
BUKOPHUCTOBYIOThC SQL—3anutu — croemianbHi KOHCTPYKIII HamucaHl 3a
nonomororo MoBu SQL. Ilpu Bukopucrtandi NoSQL 6a3 ¢opma 3anuTis

BIIPI3HIETHCS B 3alexHOCTI Bim oOpanoi bJ/l, nampukmang B MongoDB
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Ha PI3HHUX THUIIAX CXOBUIIL, HAIPUKIIAJl CUCTEMH YNIPABIIIHHA 6a3aMU TAHUX y TIaM’ SIT1
(IMDBMS), a TakoX CHCTEMH YMOpABIiHHA XMapHUMH Oa3zaMM JaHHX, Je
nocTadanbHK SaaS (Software as a Service) BinmmoBigae 3a o6cayroByBanus b/l
Hanpukiaa MongoDB Atlas.

OTxe, € MOBH TIpOTrpaMyBaHHs, € 0a3u TaHUX, CHCTEMH YIPABIIHHS 0a3amu
nanux, ane e ne Bce. CepBepHy 4acTUHy NOTPIOHO TecTyBaTH. st BHpIMICHHS
TaKMX [UTaHb ICHY€E Cy4yacHE DPIIICHHS — I1HCTPYMEHTH TECTYBaHHS Ta
nanaromxenass API, abo REST—kuientu. HaiimonynspHiluMy npencTaBHUKaMU
JaHOTO KJacy IHCTpYMeHTIB € Postman Ta Insomnia.

Jlo dyHKII0oHAITY TI0J1IOHUX THCTPYMCHTIB BXOJUTh:

— pignpaBiaeHHs HTTP—3anutie. REST—kieHTH J103BOJSAIOTH  JIETKO
cTBOpIOBaTH Ta Biampasiatu Oynab-ski Tunu HTTP—3anurtiB. Po3poOHuk moxe
HaJIAIlITOBYBAaT! MapaMeTPH 3allUTIB, MEPEAaBaTH 3ar0JIOBKU Ta TiIO 3aUTY;

— tectyBaHHs API. TIpucyTHS MOXITMBICTH CTBOPEHHS TECTIB JIJISl IEPEBIPKU
BIJITIOBIZICH B1JI CEPBEPY;

— xosekuii. REST—kmieHT n03BONSE OpraHi3oByBaTH 3alMTH 1 TECTH B
KOJICKIIIT, IIO0 CHPOINY€E YIIPABIIHHSA BEIHUKOK KiUIbKiCTIO 3amuTiB. Lle mo3Boirse
ABTOMATU3yBaTH TECTH, a TAKOXK MEPEMUKATHCh MK PI3HUMU KOHMIrypauisiMu
cepenoBula (TeCTOBE, po3po0Ka, MpoAakiiH) [26].

OkpiM 1BOTO ICHYIOTH IHCTPYMCHTH [UJIi aBTOMATHUYHOI TCHeparii
nokymeHnTauli API. HaliBitoMimmm IHCTpyMEHTOM TaKOTO MPU3HAUYEHHS € Swagger.
3aBaku popmaty OpenAPI Bin Moxe AeTaibHO BU3HAYUTH CTPYKTYpY AP, fioro
pecypcH, KIHIIEB1 TOUKH Ta mapaMeTpu. Lle cTBoproe 9iTKy Ta 3p03yMuTy OCHOBY JJIS
B3aeMoii 3 API, 1o noseriiye po3yMiHHS HOTO MOXJIMBOCTEN Ta BUKOPUCTAHHS.

1.2.3 Oco6auBocTi KepyBaHHs KOHTeHTOM CMS

Cuctema kepyBaHHs koHTeHTOM (Content Management Systems, CMS) — 11e
nporpaMHe 3a0e3MedeHHs, SKe HaJac TEBHUN piBEHb aBTOMAaTH3allii JJis 3a7ad
e¢(EeKTHBHOTO  yNOpaBIiHHSI KOHTEHTOM. 3a3Bu4yaii CMS sBnse co60r0
OaratokopuctyBaibke [13 Ha OCHOBI cepBepa, sIKe JJO3BOJIAC B3a€MOJIIATH 3 TAaHUMHU

B penosutapii. CMS 103BOJSIOTH pEemakTOpaM CTBOPIOBATH HOBWH KOHTEHT,
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pelaryBaTy ICHyIOUHH 1 pOOUTH HOTO TOCTYIIHUM IS iHIIUX Jrojach. [Ipu npoMy im
He Tpeba po3dupaTucsa B ImporpaMHoMy komi [27]. Hus BuxkopuctanHs CMS He
MOTPIOHO  BCTAHOBIIOBATH  CHEIialibHE  TporpamHe  3a0esmeueHHs.  Jlms
aAMIHICTpYBaHHS Ta peJaryBaHHs BUKOPHCTOBYEThHCS 3BUUaiiHuit Opay3ep (Google
Chrome a6o ananoriunwmii). [nTyiTuBHMIT iHTepdelic 1 mpocTOTa pOOOTH 3 CUCTEMOIO
MOJIETIIIYE YMPABIIHHSA CAalTOM 1 3HWXKYE TONANbIII BUTPATH Ha MIATPUMKY
BeOpecypcy (moaatok b).

Heutpanbuuii enemMent cucteMu — siapo CMS, BiAIrpae KIOUYOBY poJib Y
BUKOHAHHI OCHOBHHMX (yHKuil. [oro saBmaHHs BKIouae 06GpPOGKY B3amuTIB,
KepyBaHHA 0a3010 JaHMX Ta 3a0€3IEUYCHHS OCHOBHUX McxaH13MiB Oe3mneku. Lle €
(dbyHIaMEHTAJILHOIO CKJIaJIOBOLO, 1110 3a0e3neuye cTabuibHy Ta podoTy CMS.

Cucrema ynpaBiiHHS KOHTCHTOM HEPO3AUIBHO TOB'Si3aHA 13 043010 JIaHUX,
sKa BHUKOHYE pOJIb CXOBHIIA JJIs CTPYKTYpOBaHUX JaHUX. 3a3BUYal
BUKOPUCTOBYETBCS pelidliiiHa ©0a3za gaHuX A0 e(QeKTUBHOro 30epiraHHs
iHopMalii, mo gxo3Bosie 3a0€3MCUNTH IBUAKHM Ta OPraHi30BaHHMH JOCTYII JI0
BEJIMKOI KUIBKOCTI JJaHuX. Lle 0co0nMBo akTyallbHO, SIKILO BPAXOBYBATH, II0 OJJHUM
3 OCHOBHHUX BHIIB BeOCaWTIB, HA SIKOMY BHUKOpPUCTOBYeTbcsi CMS € iHTEpHET—
MarasuHH, sIKi BUMararTh OCOOJMBO UITKOI CTPYKTYypH3allli JaHUX Ha CepBeEpi, a
TaKOX NOTPeOYyIOTh MIBUIKOI peakili Ha J1i KOPUCTyBaya.

Oxkpim crangapTHOro BOyjoBaHOTO  (QyHKIIOHATY, CMS 3a3Buuaii
JIO3BOJIAIOTh BUKOPUCTOBYBATH IUIATIHY, AJi BUPINIEHHS crenudIuHuX 3a7ad.
Hamnpukiiag rotoBa KOp3uHa ISl CIICKTPOHOTO MarasmHy, ado CHCTEMa OHJIAiH—
OILIATH TIOKYTIOK.

3a TunmoM CMS MOKHa pO3AUIMTH HACTYITHUM YHHOM:

— cucrteMu kepyBaHHS BeOkoHTeHTOM (WCM) — tum cucremu, o
pPO3paxoBaHUI Ha MacoBYy JIOCTaBKY KOHTEHTY uepe3 BeOcalT. Taki CMS uynoBo
COPABJISIIOTBCS 3  BIJIOKPEMJIEHHSIM BMICTY BIJl 30BHIIIHBOTO BUDVISAY Ta
myOiKaIisiMy Ha IEKUTBKOX KaHalax;

— CHCTEMHU KepyBaHHA KopropaTuBHUM BMicToM (ECM) — npusnaueHi amns

YOpPaBIiHAS KOHTEHTOM, SIKMH HE PO3pPaxOBaHWM HA MAacCOBOTO KOPHCTyBaya. Taki
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CUCTEMHU MOXXYTh BHKOPHUCTOBYBATUCH JJII KEPYBaHHA pOOOYMMU JOKYMCHTAMHU:
pe3ioMe, 3BiTH, CITyKOOBI1 3aIlIUCKU;

— CHCTeMH KepyBaHHA IuppoBumu akTuBamu (DAM) — cuctemu cripsMoBaHi
Ha MCHEDKMEHT Ta KEPIBHUIITBO LIU(PPOBUMH aKTUBAMHU, IK—OT 300payKCHH, ay/Iio,
Bizeo Ta iHmm. DAM noOpe miaxonuTh Jisl METaaHuX;

— cucrteMu kepyBanHsa 3anmucamu (RMS) — cucremm ams  ympaBiiHHS
iH(opMalli€lo TIpo olepallii, Ta 3alMHcaMHd, CTBOPCHUMH SK IOOIYHHN MPOIYKT
Oi3Hec—omepaniii (3amucu PO TPOAaxi, KOHTpakTH Tommo). RMS ugymnoso
CIIPABJISIETHCS 3 KOHTPOJIEM JTOCTYITY.

ITeperaru ta Hepomiku CMS y3aranbHeHi B Ta0aui 1.2.

Tabimus 1.2 — Iepesaru ta Hegoniku Content Management Systems.

Ilepesarn

Henoniku

— Benuxkuit Bubip pizHomaniTHux CMS;
— Bucoxka mBUIKICTh pO3pOOKY;

— JemeBu3na;

—He norpibHO BMITH IHCaTH KO/,
—Ipocruii 1 3po3yminmii inTepdeiic;

—IligTpumka  oxHowacHOi  poborm  GaraTbox
KOpHUCTYBadiB;
—Benuka  KingbKicTh  OE3KOMITOBHMX  T'OTOBHX

11a0JIOHIB Ta PIllICHb;

— MoOKIHUBICTL KACTOMI3AIlIT;

—Tlapre TUMYacoBe pimicHs,, TOKW TOBHOIIHHUM
caiT B po3poOili;

—binbicte CMS MarOTh MOIYNBHY apXIiTEKTYpY, a
iX (YyHKUIOHANBHICTh JIETKO PO3IIUPIOETHCS 34
JOTIOMOT 0K TIATHHIB;

—Hagite ©6e3komtoBHI CMS MawTh «TEXHIUHY
MIATPUMKY» Y BUTIIA/I CHUIBHOTH KOPUCTYBAUiB.

— Husbka anantusHicTs (flexablilty);
—UYum crnenudivyHinie 3aBJaHHSA, THM
McHIe maHe, mo CMS migidige mis
LLOTO;

—Ilotpiben  wWac  Ha  3aCBOCHHS
KoHKpeTHOi CMS;
— Jls MIPOCTUX CauTiB

¢ynkuionanpHicte CMS, sk mpasuio,
BUSBIIAETHCS HA/IMIPHOIO;

—Moxe 3JTaMaTHCH, SIKIIIO
a/IMIHICTpaTOp HEMPaBUJIBHOTO HOTO
HaJlallITyBaB,;

—B ©Oaratbox CMS € mnpobiemu 3
oesmekoro [28].

3Baxkatoun Ha rpadik nonynspHocti CMS (pucynok 1.8), WordPress €
JiJIepoM 3 BeNUKUM BijipuBoM (43.2%) 1 BIMIHHO MIJXOJIUTH JJisi OJIOTIB Ta
KOPIOPAaTHBHHUX BEO—CAMTIB 3aBASKU JIETKOCTI BAKOPUCTAHHS Ta PO3IIUPIOBAHOCTI.
Shopify 11eanbHO MIXOAUTH JJIsl OHJIAMH TOpriBii, Joomla — s KOpropaTUBHUX
Ta COMaIbHUX MEPEXK, To I K Drupal BapTo po3rasaaTy 1js CKIaHUX Ta BEIUKUX

MTPOEKTIB, OPIEHTOBAHUX HA THYUYKICTH Ta O€3MeKy.
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MO>KHA BIJIHECTHU MAKECTHI MEHEIKEPH, CUCTEMHU KOHTPOIIO BEPCiil Ta perno3uTtapii,
peaakTopu KOJy Ta IHTETPOBaHI CepelOBUIA PO3POOKH, CUCTEMH aBTOMAaTH3allil
30ipku, Docker Ta komnteitHepm3amiro. [laBaiite OuIbll AeTanbHO po3zdepeMcs 3
KOKHHUM 3 BH/IIB IHCTPYMEHTIB.

[Taketni menemxkepu. B 3aranbHOMy, NMpU3HAYEHHS MAKETHUX MEHEIKEPIiB
MoJIATa€e B KEpyBaHHi, IOIIYKY Ta BCTAHOBIICHHI MAKETIB 3aJI€XKHOCTEH, a TAaKOXK 1X
oHorycHHI. [TakeTamu B Node.js Ha3uBarOTh 0/IMH, a00 JekiIbka JavaScript—baiiiis,
O SABJAIOTH coOoro Oidmiorexky. HaltmomymsapHimmmu pimieHHSAMH Ha JaHAN
MOMEHT € npm Ta yarn. 3a CBOE€K CTPYKTYpPOIO BOHM Jy>KE CXOXI 1 HaJaroTh
MPAKTUYHO 1JICHTHYHUHN dyHKIioHAT1. Hapasl Bcl MecHEpKepH NaKeTiB OTPUMYIOTh
cBoi (aitnm 3 peectpy mnakeriB NPM, Tox Oynp-sika Oi0iioTeka, sika BaM
3HAaI0OUTHCSI, MOKEe OyTu BcTaHoBiicHa oboma pimeHasMu [30]. Po3poOuuku
HaJa0Th IEpEeBary npm, OCKIJILKH BiH € BOyzoBaHUM B Node.js 1 yepes 1ie BiH 4acTo
€ TIePIIUM MAKeTHUM MEHEIKEPOM, 3 STKUM 31IITOBXYETHCS MOYATKIBELb.

Komu mpoexT iHIMiaTi3yeTbcsl 3a JOMOMOIOK OJHOTO 3  IMaKeTHHX
MEHEIKEPIB, TO aBTOMAaTUYHO CTBOPIOETHCS (paidsl 3anexHocTel — «package.json.
Bceepenuni 11010 (aility po3MiIIyeThCsl Ha3Ba IPOEKTY, HOTO BEPCisl, MOCHIIAHHS Ha
peno3uTapii, CKpUNTHU Jsl 3aMyCKy Ta BIIJIQAKA TPOEKTY, a TaKOX MepesiK
3anexHocTe  (cTopoHHIX  010mioTek). [lpu mepmomy 3amycki  MpOEKTY,
CTBOPIOETHCS Mie oauH (aiin «lock», B SKOMY 3HAXOIUTHCSA TIEPEITIK BCIX MAKETIB,
K1 TOTPIOHO BCTAHOBHUTH, & TAKOK KOHKPETHA BepClsl KOKHOTO 3 HUX [30].

[Taketn B Node.js MOXyThb 3aiiMaTH CYTTE€BY KUIBKICTH IIaM’ATi 1 TpH
BUKOPUCTAaHHI PEIO3UTOPIIB, TMOCTIMHE 3aBAHTAXKCHHS BCTAHOBJIICHUX IIAKCTIB €
HeonTUMaNbHUM. [lakeTHI MeHeKepu BUPIMYIOTH L0 mpobnemy. JlocTaTHBO
CKayaTH JIMIIC OCHOBHI ¢aitnm npoexty Ta daitnu «package.json» 1 «lock», micis
4oro 3armyCcTUTH KoMaHay npm install abo yarn install, B 3anexxHocTi BiJ 0O6paHOTrOo
MeHepkepy. B pesynbrari Oyjie BCTAHOBJIEHO BCI MAKETH BIANOBIIHUX BEPCIH.

Hapasi BuKOpHCTaHHS MAKETHUX MEHEIKEPIB € (PaKTHIHO OOOB’SI3KOM IIPU
poOoTi 3 JavaScript Ta Node.js. be3 HUX po3pOOHUKY JOBENETHCS BPYUHY IIYKAaTH

KOHY 0107110TeKy Ta BCTAaHOBJIIOBATH Ti.
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He o6xoauthcs po3podka 6e3 CHCTEMH KOHTPOJIKO BEPCiil Ta PEMO3UTOPIIB.
CucTtemMa KOHTPOJIIO Bepciil — 11 porpaMHuii 3aci0, skuif 306epirae 3MiHH B OTHOMY,
a0 aexinbKox (aiiax, Ta J03BOJISAE B MaiiOyTHHOMY TTOBEPTATHCS A0 iX MOIEePEAHIX
Bepciii. SIKio BM MUIIETE KOJ, TO BUKOPUCTAHHS TAaKUX CUCTEM € JOULIBHUM,
OCKIJIBKH BOHU JTO3BOJISIIOTH «BIJKATyBaTH» 3MIHU B BUIIAJIKY TIOJIOMOK, OaYUTH XTO
1 IK 3MiHIOBaB (haiiIy, Ta MOPIBHIOBATH 3MIHM MK pizHuMH Bepciamu. 111 cucremu
MOXKHA ITOAUINTH Ha HACTYITHI KaTeropii:

— JIOKaJbHI CHCTEMH KOHTPOJIO Bepciil. SIKIIO HajJ MPOEKTOM MPAIIOETE
Julle BH, TO HAWUOPOCTIIIMM pilllcHHAM Oy/ic BUKOPUCTAHHS JOKAJIbHHUX
cucteM.OaHier0 3 HAMOUIBIT ONysIpHUX JokanbHUX cucteM € RCS. Bona 36¢pirae
Ha0OpU BIIMIHHOCTEH MDK (aillaMd B chewiabHOMY (opMaTi Ha JHCKY Ta
JI03BOJISIE B OyJIb-SIKMI MOMCHT BiATBOpHUTH (Daiisl, sIK BIH BUIVISJAB B OYIIb-SKHIl
MOMEHT 4acy. MiHyCOM TaKuX CHUCTEM € CXWJIBHICTH 0 MOSIBU MOMMIOK. Jlerko
nepernayTaT ¢paiau Ta 3poOUTH He Ti 3MIHU, sIKi BU XoTuu [31];

— IEHTPANI30BaHl CHUCTEMH KOHTPOJIO Bepciii. BaximBuMm nuraHHsM €
CIIBMpAIIS 3 IHIIUMH PO3POOHUKAMHU. [[Jis1 TOTO, 11100 BUPIIIUTH 1[I0 MPoodsieMy Oysio
CTBOPCHO IICHTPAJIi30BaHI CHCTEMH. BOHM MaloTh €IUHHA CEpBEP, Ta IICBHY
KUIBKICTb KOPUCTYBaYiB, K1 MAlOTh 10 HBOTO JOCTYM. [IpuKkiIagamMu TakKMX CUCTEM
e: CVS, Subversion, Perforce. Jlo mepeBar MoOXHa BIIHECTH T€, MIO0 KOXKHOMY
YYACHHKY B T1M UM 1HIIIH Mip1 BiZIOMO, YMM 3aiiMatoThed 1HII. Takox aaMiHicTparop
MOJKE HaJaBaTH KOKHOMY YYacCHHKY JOCTYN JIMIIe 10 TUX (aiffiiB, 3 SKUMH HOMY
Tpeba Oyme npamroBath. Hemomikamu TakmxX CHCTEM €. BiAMOBAa IICHTPAIbHOTO
CEPBEPY MPU3BOAUTH JO MPOCTOIO BCi€l KOMAHIM PO3POOHUKIB; ITPU BUXOAY 3 Jaay
YKOPCTKOTO JIMCKY, BU BTpayaeTe BECh MPOEKT, SKUIO0 y Bac HE OyJI0 CTBOPEHO
pe3epBHUX Kot [31];

— PO3MOALIEeHI (netieHTpati3oBaHi) CUCTEMU KOHTPOJTIO BEPCIH.
HalicydacHimmid miaxiJg 10 KOHTPOJO Bepcii mpoekrty. [lpu TakoMmy miaxomi,
YYaCHHKH OTPUMYIOTH HE JIWIIE OCTaHHIN 3HIMOK (haiiiiB perno3uTapis: HaTOMICTh
BOHU OTPUMYIOTh MOBHY KOMIKO Ta BCIO 1ICTOPIIO 3MiH. TakKMM YMHOM, B KOKHOTO

pO3poOHUKa 30epiraeTbCsi MOBHOLIIHHA BEPCisl MPOEKTY 1 B pa3l BUXOAY 3 Jamy
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— MOJKJIMBICTh BCTAHOBJICHHS ILIATIHIB;

— BOyznoBaHa niaTpuMka Git;

— miaTpuMKa npemnpouecopis [33].

3a3puyaii, y KO)KHOI MOBH ITpOTpaMyBaHHS € BJIACHI, CTICIliali30BaH1 caMe ITijl
nei IDE. Hanpuknan nos Java e IntelijIDEA a6o Eclipse, ast Python — PyCharm,
st C# ta C++ — Microsoft Visual Studio, ans PHP — PhpStorm.

Oxkpemo moxkHa BigzHauuTu Visual Studio Code. Ilo cyTi — 11e pemakTop, aine
BiH Ma€ TaKy 0araTy eKOCHCTEeMY IIATiHiB, 110 HOro MOXKHA 3pOOUTH MOBHOLIHHUM
IDE nns Oyap-skoi MOBH IporpamyBaHHs. AJjie JIeIKi MOMEHTH OyAdyTh TipI
nopiBasHo 3 IDE. Hanpuknan, ocobimpo cinabkum miciieM VSC € BIJICTYHICTB
NPOAMBHYTOTO Aebarepa, 1o YCKIaIHIOE€ BUMIPABICHHS TOMUJIOK.

Cucremn aBTomatm3anlii 30ipku. 31 30UIBIICHHAM KiJIbKOCTI (haiiiiB B
MPOEKTAX, ITOCTaNa HEOOXIAHICTh B IHCTPYMEHTAX, SIKl OyyTh CIIPOLLYBaTH 301pKY
Ta KOMOULALIIO Tpoekta. B BeOpo3pobui icHye Take noHATTs Ak bundle. Ile
CYKYHHICTb BCIX PECypCiB, AKi € HCOOX1THUMHU JIsi PYHKIIIOHYBaHHS BEOI0ATKY .
ToOto 1e Bci html, css, js Ta iHII Qailid NPOEKTY, K1 TEPETBOPIOIOTHCA B OJUH
daiin B pe3ynbrari poOOTH aBTOMaTWyHUX 301pHUKIB. /{7151 boro B BeOpo3pood1i
3actocoByeThcst Webpack.

Webpack Oyaye rpad 3anexxHocTeil, TOOTO CTPYKTYpy NpO€EKTa Y BUIJISAIL
JICpeBa, SIKC TOBUHHO MOYMHATUCH B MEBHIN Toulll. Y Bumnaaky 3 Webpack Takum
eJIeMEHTOM BXOAy € ./src/index.js. [1iciig 4oro BiH peKypCcHBHO MOYMHAE NEpeOUpaTH
BC1 (haiiyiu, sIK1 X04 SKOCh 3aJIe)KaTh OJUH B1j1 oHOTO [34].

Yacto pazom 3 Webpack BukopucroByerbest Babel. 1le kommuisarop, sikuii
NEPETBOPIOE CyyacHUM JS—Ko B TaKUii, IKWI MIATPUMYETHCS CTAPUMU Opay3epami.

[lepeBaramMu BUKOPUCTAHHS CUCTEM aBTOMATH3AIli1 301pKH €: TPUIIBUIICHHS
PO3pOOKH, PO3JILIIEHHS KOy, BUpIIITye MTpobJieMy mepe3anucy riaiodaibHUX 3MIHUX,
MiHipikaiis (ckopoueHHd oOcary kony). Hemoisikamu €: moTpiOHE perenbHe
MOTIEPETHE HATAINTYBAHHS, MOKIIMBI KOHMIIIKTH MIXK TTAarIHAMHE Ta 3a71€KHOCTIMH.

Docker Ta xontelinepu. Docker — e BijkpuTa miatdopmMa ais po3poOKH,

JIOCTaBKH Ta 3alyCKy nporpaM. BiH monermrye mporec po3poOKH MPOrpaMHOTO
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3a0e3MNeUYCHHs NUIIXOM YIaKyBaHHA Horo B KOHTeWHepHu. Lle mo3Bomsie MIBUIKO
BCTAHOBITIOBATH TIPOTpaMu Ha Oyb-AK1i MallliHI, YHUKATH Ipo0iieM 3alIeKHOCTe!
Ta COPOIIYE YIPABIIHHA POOOUYUM OTOUECHHSIM.

Konrelinepizallisi — 11¢ TEXHOJIOTIS, 10 JO3BOJISIE 3allyCKaTH 3aCTOCYHKH 3
yciMa 3aJIe)KHOCTSIMH, 130JIb0BaHO Bif iHmMX mporeciB [35]. Kourelnepusaiis
CXO’a Ha BipTyai3alliro, ajie pi3HUI MK HUIMH B TOMY, IO BIpTYyaIi3allis MpaIoe
gk okpemuit I[IK 31 cBoiM oOnagHaHHAM, a KOHTCHHEpH3allil HE BIPTyali3ye
o0naaHaHHs, OTXKE CIIOKMBAE 3HAYHO MEHIIIE PECYpCIB.

Oco6IMBOCTAMU KOHTCHHEPIB €:

— KOPOTKUH XKUTTEBUHN UK. KOHTEHHEPH MOXKHA 3 JIETKICTIO CTBOPIOBATH,
3YMUHSITH Ta BUNAIATH. [{aHi, 110 MICTWIACHh B KOHTEHHEP1 TE€X MPONaayTh.

— KOHTCHHEpU MaiKe HE BUTpadaloTh pecypcu. Po3mip KoHTEHHEpY
BUMIPIOEThCST B Meradaiitax. Lle BinmOyBaeTbcsl 3aBASKH TOMY, LIO KOHTEHHEp
YIAKOBYE€ JIUIIIEe HEOOXI1IHI /i1 HOTO poOOTH MPOIIECH Ta 3aTE€KHOCTIL;

— KOHTEHHepu3allisg 3adesnedye 1308110 MPOIECiB. 3aCTOCYHKH, IO
MPAaIIOIOTh BCEPENUHI KOHTEMHEPA, HE MalOTh J0CTyny 1o npoieciB OC;

— MOXJIMBICTh aBTOMAaTH3allli PO3rOpPTaHHs 3aCTOCYHKY Ha PIi3HUX XOCTax,
yepes Te, 1110 KOXKEH KOHTEHHep 30epiraeThecs B CellalbHOMY PEMO3UTOPIi, B IKOMY
MICTUTBCSI BCE HEOOX1IHE JJ1s1 3alTyCKy KOHKPETHOTO KOHTEHHepa.

Buxopucranns Docker 103Bosisi€ BUpIIIUTH HACTYITHI POOICMHU:

— mpoOneMy yTWii3alii pecypciB (Ha OOHOMY CepBepl MOMKHA 3aIlyCKaTH
BCIIUKE YHMCJIO KOHTCHHEPIB);

— 1pobJIEMy 3aJIEKHOCTEN Ta pOoOOUOT0 OTOUCHHS;

— npoOJieMy 130JIA1111 Ta OE3MEeKH;

— HaOIMKCHHS 10 MIKPOCEPBICHOT apXITCKTYPH.

Buxopucrtanus Docker Bxe cTano ctanaapToM npu poOOTI HaJl CEpHO3HUMHU
npoektamMu. BiH 3HauHO mijiBHIYE €()EKTUBHICTh, MOPTATUBHICTL Ta KEPOBAHICThH
mporpamMHoro 3abe3nedeHHs. BnpoBapkeHHsT KOHTeWHepu3alli Bupinrye Oarato
npoOieM, TIOB’3aHUX 3 PO3TOPTAHHIM Ta YMPABIIHHIM JIOAaTKAMH B CY4acCHOMY

IIPOTPAMHOMY CEPEAOBHIIII.
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BucHoBku 10 po3ainy 1

B mepioMy posaini MpoaHadi30BaHO CYYaCHMM CTaH BEOTCXHOJIOTIH Ta
TEHIEHIIT 1X pO3BUTKY. Buxoasum 3 TEOPETUYHOrO AOCTIHKEHHS, MOXHA
CTBEep/KYBaTH, 1110 Hapas3l BiIOyBaeThCAd CTPIMKUH pPO3BUTOK BHMOI Ta
IHCTPYMEHTIB JIJI1 pO3pOOKU BEOMOJATKIB, a TaKOXK, 110 BEOCAHTH € HEeB1I €MHOIO
YaCTUHOIO MIATPUMKH OyIb-AKoi iHdopmariiiHoi misasHocti. Byno mpoBeaeno
aHaJi3 0cOOJIMBOCTCH pi3HUX BeOCAlTIB, Ta HA OCHOBI IILOTO CTBOPCHO TAOJIHUIIIO, B
K11 BOHU OyJM MOALIEH] 32 KATETOPIAMU: 32 XapaKTePUCTUKAMU, TPU3HAYCHHSAM Ta
ONTUMAJILHUM CTeKOM TexHoJsiorid. Ile mnorpiOHO, TOMYy 110 HE ICHYE
YHIBEpPCAIBHOTO IHCTPYMEHTY JIJIs1 KOXKHOT 3a71a4i.

byno po3risiHyTo OCOONMBOCTI BHKOPHCTaHHS PI3HHUX 1HCTPYMEHTIB
cydacHoro BeOpo3poOHmka. Takox Oynm mpencraBieHi pi3Hl  rpadiku
MOMYJISIPHOCTI Ta MOPIBHSUIbHI TAaOMUIl BIAMNOBIIHUX TEXHOJIOTIH, Ha SKI MO>KHA
OMUpATHUCA 1]l Yac BUOOPY IHCTPYMEHTAPIIO.

OxkpiM 115070 OYJIO PO3TISIHYTO TakKi CydYacHI IHCTPYMEHTH SK CHCTCMH
KOHTpoJit0 Bepciid, Docker Ta makeTHI MeHemXepH, sSIKI 3HAYHO CIPOLIYIOTh
KOMaHAHy po3poOKy. lle BaXIHMBO, OCKUIBKH OyAb-SKHH CEPHO3HHH IPOEKT

BUKOHYETHCS TPYIOIO JIFOCH, a HE OHUM PO3POOHUKOM.
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PO3/11 2
AHAJII3 TEXHOJIOT'TIl MIPOEKTYBAHHS TA KPUTEPII BUBOPY
JUISI PO3POBKH THOOPMAIIINHUX BEBCAMTIB

2.1 Anajiz BuMoOr 10 pyHkuii Ta CTpyKTypH Be0caiiTy BUOKPEMJIEHOI0

MiAPO3AiTY 3aKJIay OCBIiTH

[IpakTHyHOIO YacTHHOIO KBadiikKaliiiHOI poOOTH € MPOEKTYBaHHS Ta
po3po0Kka BeOIOAATKY JJISI OJHOTO 3 BIIOKPEMIICHUX TIAPO3IUTIB 3aKJIaTy OCBITH —
JIyOeHchKoro (hpiHaHCOBO-EKOHOMIYHOIO (PAaXOBOTO KOJEIXKY, PO3MILLIEHHS HOro
3ro1I0M Ha JIoMcH1 BebcanTy [1os1TaBChKOTO JIEpKABHOTO arpapHOTo YHIBEPCUTETY 3
METOK TIiJBUILCHHS HOro 1H(GOPMATUBHOI pojl cepell abITypi€HTIB Ta cepel
crynentiB. Caiit [lonTaBchbKOTO JEp:KaBHOTO arpapHOTO YHIBEPCUTETY € CY4aCHUM
1H(bOpMaIIHHUM pecypcoM, SIKMM HaJae MOBHY 1H(GOPMALID MOpo AISUIBHICTD
HaBYAJBHOIO 3aKJaay, HOro Micito Ta OcBiTHI mporpamu. Ha ronoBHIN cTOpiHLI
IPEACTABIICHO KJIIOYOBI PO3JUIM, 110 OXOILUIIOIOTH OCHOBHI HAIIPSMH JisSTIBHOCTI
VHIBEPCUTETY, BKIIIOYAIOYM HOBUHHW, TMOAlI, aHOHCH Ta 1HdoOpMaLilo NOpo
MDKHAPOJIHY CITIBIpaio. Pecypc opieHTOBaHWUW Ha MOTPEOM PI3HUX ayAUTOPIH:
a01Typi€HTIB, CTYJICHTIB, BUKJIA[a4iB 1 HAPTHCPIB YHIBEPCUTCTY.

Jlns peanizaiiii DOCTaBAEHOI 11 HEOOX1THO BUPIIIUTH HACTYITHI 3a7a4i:

— BUBYUTH OCOOIMBOCTI BEOCAWTIB 3aKIaJiB OCBITH Ta CTPYKTYPHHX
M1JIPO3/LIB;

— TIPOBECTH aHalli3 TOTOBHMX pillleHb, JJIsl BHUSIBJICHHA OCHOBHHUX BHUMOT,

TPCH/IIB Ta B PE3YJIBTATI — PO3POOJICHHS TSXHIYHOTO 3aB/IaHHS;

BHU3HAUUTHU CTPYKTYypy MailOyTHHOro BEOJOAATKY;

— TIPOBECTH MOPIBHIHHSA Ta BUOIP IHCTPYMEHTIB TSI peaizaii;

— peanizyBaTh BeOI0ATOK, MPOBECTH TECTYBAHHS Ta PO3POOUTH IHCTPYKINT
KOPHUCTYBava.

B cyuacHOoMYy CBIiTI BEOCAUT € OMHUM 3 KJIIFOUOBHUX IHCTPYMEHTIB KOMYHIKaIlii

HABUYAJILHOTO 3aKJIaly 3 abiTypicHTamu, CTYJICHTaMH, BUKJIaJlayaMH Ta IHIIUMU
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3alliKaBICHUMHU JIOJbMU. YUepe3 3pocTaHHS KOHKYPEHINT B Taly3l, YTPUMYBaTH
MO3HUIIII MOKHA JIUINE MIPU BUKOPUCTAHHI CYYaCHUX 1HCTPYMCHTIB MapKECTHUHTY, B
JaHOMY BUMAJAKy — BeOCaTIB.

Kononent H.B. nae HactynHe BU3HaYeHHS BeOCAalWTy HaBYaNbHOTO 3aKIIafy:
«...CYKyIHICTb €JIIEKTPOHHMX JOKYMEHTIB, $IKI BHCBITIIOIOTH JOCTOBIPHY
iHdopMalito mpo HOPMATHBHI 3acagd ¥ OCHOBHI HampsMu JAisuibHOcTi BH3,
00’€THAHUX  OJHIEKD  CJICKTPOHHOIO  aJpecoro, JOMCHHHM iM’sM  abo
[P—anpecoro [36]».

l'omoBko O.A. BUIUILE YOTHPH OCHOBHI (yHKIII BeGcalTy BHIIIOTO
HaBYaJIBHOIO 3aKjany [37]:

— pekiiamMa Ta TO3UIIIOHYBaHHS OCBITHIX TOCAyr. BeOcallT mnoBuUHEH
MOTHBYBaTH a0iTypieHTIB 0Opatu came Ham BH3, mo € ocobmuBo BaxIMBUM B
nepiof] )KOPCTKOI KOHKYPEHLIT MK YUCIEHHUMHU HABYAJIbHUMH 3aKIaJaMu;

— cTBOpeHHs Ta miarpumka iMiky BH3. Lle oxorumroe Taki mponecu, siK
nosunionyBanHs BH3, iHiiroBaHHs BIiAIIOBIIHUX KOMYHIKAIIMHUX IPOIECIB Ta
KOHTPOJIb HaJl HUMU, CTBOPEHHS 00pa3y Ta NMpeAcTaBIeHHs MPO HaBUAJIBHUH 3aK1a
y MCPEKi;

— KOMYHIKaIlisl 3 NOTCHIIHHUMY KiieHTaMu (BcTynHukamu). Lle nependauae
MpoLEeC OTPUMAHHS 3BOPOTHHOTO 3B’SA3KY BijJ MOTEHIIHHWX BCTYIHHUKIB, aHai3
YCHIIITHOCTI 3aJTy9eHHA a0ITypi€HTIB, MOHITOPHUHT 1HTEPECIB IITLOBOT ayIUTOPIi;

— 3B’5130K 3 cycnuibcTBOM. Lle mependauae posmiteHHs myomikanii npo BH3,
AKi JICMOHCTPYBATHUMYTh MOTO TapHI CTOPOHH, OCBITHI IOCIYTH, PI3HOMaHITHI
MIPC3CHTAITT, Y9acTh B HAYKOBHX 3aX0/1aX, BIpTyallbHI €KCKYPCIi 110 3aKjIa/1y OCBITH.

3arajioM, CTpYKTYypy TUIIOBOTO BeOCalTy 3aKkiaay OCBITH MOXHA NOJLJIMTH Ha
HACTYIIHI CKJIa/I0B1 YaCTHHHU:

— ictopis BH3, abo cTpykTypHOTO Miipo3/1iy, HOro Micii Ta MepCcrneKTHBH;

— ynpasiiHcbka cTpykrypa BH3. PexTopar, nekanaru, pakynsreTH, kadeapH,
BUKIAJaIbKUIH KOJIECKTHUB;

— HOBHWHHU Ta aHOHCH;

— PO3KJajl 3aHSTh;
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— OJIOK, TMOCBAYCHUH HAYKOBIM [ISJIBHOCTI. YdacTi B KOH(MEPCHIIIAX,
ceMiHapH, HayKOBI JIOCATHCHHS CTYJCHTIB Ta BHKJIaIadiB, 301pHUKH Te3, (paxoBi
KypHAIIH;

— 1HdopMarliss IMOB’sA3aHa 3 BCTYNHOK KOMIIaHI€O (IIEpeliK ICIHTIB,
TEPMIiHHN);

— CTYACHTCHKE KHUTTS, TYPTOKUTKHA, MAaCOBI 3aX0/IH;

— MbKHapogHa AisibHicTh BH3;

— Kap €pHi MOXKIIUBOCTI;

— eJeKTpoHa 010moTeKa/perno3uTapii;

— (dopmu 117151 3BBOPOTHHOTO 3B’ SI3KY;

— OMHUTYBAHHS T4 AaHKETYBAHHSI.

JUSIBHICTE  CTPYKTYPHHX TMIAPO3AUIIB pErymoeThesi [38] Ta 3ByduTh
HAaCTYNMHUM YMHOM: CTPYKTYpPHI MiJIPO3AUIM YTBOPIOKOTHCS PILLIEHHSIM BYEHOI pajin
3aKJiaay BHUILIOT OCBITH y MOPSAKY, BU3HAYCHOMY LIMM 3aKOHOM 1 CTaTyTOM 3aKiamy
BHIOI OCBITH. OCHOBHHMH CTPYKTYPHHUMH IIAPO3A1JIAMH 3aKJIaJ1B BHIIOI OCBITH
(KpIM KONEMKIB, SIKI HE 3AIMCHIOIOTH MIATOTOBKY OakanaBpiB) € (haKyJIbTETH,
Kadeapwu, 6101i0oTeka. Takox CIOU BIIHOCITHCS HABYAJIBHO—IOCHIHI JJabopaTopii.

CailT CTpYKTYpHOTO MIAPO3ALTY TTOBUHEH O0OB’SI3KOBO MAaTH MOCUJIAHHS Ha
TOJIOBHMM CaiT, a TAKOK CBOIO ICTOPIKO CTBOPEHHS Ta Micit0. Takuil callT MOBUHEH
BCCOIYHO BHMCBITVIIOBATH HAIpPsIMH POOOTH, ACMOHCTPYBAaTH HAYKOBI JOCATHCHHS
HOT0 yYacHHUKIB, MICTMTH OCTaHHI HOBMHH Ta MO, Ta PI3HUMHU crocoOaMu
3aIliKaBJIFOBATH BiJABIIyBadiB.

JluzaiiH Takoro caWTy TOBMHCH OyTH CPrOHOMIYHHMU Ta BpPaxOBYBaTH
BH3HAuYaJIbHI OTpeOU KopucTyBadiB. KpUTHYHY poJib y 3a0e3MeueHH] 3a10BOJICHHS
KOPUCTYBauiB BIJITPAIOTh: YITKA CTPYKTypa Hapiramii, MIHIMIICTHYHUNA Ta
aJanTUBHUN  JW3aiiH, IHTEpPaKTUBHI  €JIEMEHTH  B3acMOli,  MIJITPUMKA
BHCOKOSIKICHOTO MYJIBTUMEAINHOTrO KOHTEeHTy. KonmbopoBa mamitpa Ta TpadiuHui
JTU3aiH  TIOBMHHI  BIMOOpa)kaTW KOPMOPATUBHUM CTWJIb  3aKJIany  OCBITH.
MakcuManbHO HETOPEYHUMHU Ha TaKOMY caiTi OyayTh pekjiiaMHi OaHepu (SIKIIO 11e

HE TIOB’S13aHO 3 JISITHHICTIO CAMOTO 3aKIafdy).
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J11s1 TOpIBHSHHSA CIIeLiaabHO OYyJIO0 00paHo CalTH, AKl 3HAYHO BiAPI3HIIOTHCS
SIK HAITOBHCHHSM 1 IPU3HAYCHHAM, TaK 1 Au3aiiHoM. CaliT Ha puCcyHKY 2.1 BUKOHAHO
B OUTBIII J1JIOBOMY, KJJACUIHOMY CTHIIL. B TO# ke "ac, caiiT Ha puUCYHKY 2.2 BUKOHAHO
B ORIl BUIBHOMY Ta Cy4acHOMY CTHIIL.

Ha ocHoBi mopiBHsiHHS Oyno cdopmoBano Tabmumio 2.1 B i Tabmuimi
KOXXHOMY KpHUTEPII0 HadaeThes ouinka Big 0 mo 5 — yum Buie 6an, TUM Kpaiie

pealizoBaHuii TOM M 1HITHH QyHKITIOHA.

Tabmuns 2.1 — [lopiBHSHHS BeOCaiTIB 3aKIaiB BUIIOI OCBITH / CTPYKTYPHHUX

1JIPO3/1IiB
HTY «KuiBcbkuit . N
. . A HayxoBo—pocniiHuii
Kpurepiii MOITEXHIYHUN IHCTUTYT
S . STEM—uentp
imeHi Iropst CikOpChKOTO»
HasBHICTH CHCTEMH MOITYKY HA CalTi 5 2
HasiBHICTB iHIIMX MOB iHTEpdeiicy 3 0
IcTopis Ta Micis miapo3 ATy 5 5
HaykoBi TocsSrHEHHs] YYaCHHKIB 4 5
Hosunu ta moii 5 5
MO3KJIUBICTh 3BOPOTHBOTO 3B’ A3KY 4 4
3py4HICT, HaBiTAIll 1O CTOPIHKAM 4 5
cauTy
[Tocunanns na ocuosumii caitr BH3 | 1
Indopmartis npo BUKIa1a4iB 3 1
[HTerpallis 3 collialbHUMH MepeKaMu 5 0
[HTYiTUBHICTD 3 4
HIsuakomis 2 5
AanTHBHICTE IS MOOUIBHUX 5 5
TIPUCTPOIB
Cepenniii 6an 3,76 3,23

3 pe3ynbTariB aHamizy obpaHux BeOcaTiB (nuB. Tabimmio 2.1) MokHA
3poOUTH BUCHOBKH, 1110 He Bci BH3 HanawoTh 10CcTaTHLOI yBaru BebcaiiTaM CBOIX
CTpYKTypHHUX miapo3ainiB. Ha o6ox BeOcaiiTax HassBHA MOMIIUBICTH 3BOPOTHHOTO
3B’SI3KY, I0Ope BUCBIYYIOTHCS HOBUHU Ta MO/JI11, a TAKOX HassBHA 3py4YHAa HaBirarfis
MK CTOpiHKaMU. AOITYpIEHTH MOXYTh 3HANTH BCIO HEOOXITHY 1H(QOPMAIIIIO TIPO
OCBITHI TIpOTpamMH, KOHKYPCH, YMOBH HaBUaHHS Ta CHeMiaibHI mporno3uitii. [[ms
CTYJIEHTIB CTBOPEHUH THTEPAKTUBHUNA MOPTAJI 3 JOCTYIIOM JIO PO3KIIA/IIB, PEUTHHTIB

Ta pe3yJbTaTiB icmuTiB. OOWABA callTH MarOTh 3PY4YHY BEpCIO UIsI MOOUIHHUX
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KopHcTyBauiB. [Ipyu cTBOpEHHI IPOEKTHOT YaCTUHH KBaJli(ikaliiiHoi poOOTH Oy 1yTh
BpaxoBaHi IepeBaru Ta HEAOJIKH, BUSBJICHI IT1]T 4ac IbOr0 aHaM3y.

HaBuanbni 3akmagm B Cy4acHHX pealisix HE MOXYTb MpamioBaTH 0e3
iHTerpaii BeOCalTIB 3 IHIIMMH CEpBICAMH, TaKUMH SK CHCTEMM YIIPaBIiHHSA
naByanusim (LMS), ACY abo piznoManitai miatrgopmu As BiieOKOHPEpeHiin ta
MPOBEICHHS 3aHATH B OHJIANH pekuMi, Takux sik Zoom, Google Meet Tomro. [TomiGmi
iHTerpallli 3abe3neuyioTh HEHTPaTI30BaHe YIIPABIIHHS IIpoIleCaMU, CIIPOIIYIOTh
aOCONIOTHY BEJIMKY KUIBKICTh PI3HOMAHITHMX AacCIleKTiB HaBYaHHS Yepe3 CBOIO
dbakTHuHy 1U@poBi3alil0 Ta TCPCHECEHHS 1X B IHTCPHET, IOKPAIIyIOTh
KOMYHIKAI[Il0 MDK YyCIMa Y4YaCHMKaMH OCBITHBOTO mporecy. OTxke, naHuid
Be0J10JaTOK MOBUHEH MATH HACTYITHI MOKJIMBOCTI:

— aBTOPH3ALis;

— aJAMIHICTpaTHBHA NaHEb;

— METOJI 3BOPOTHHOTO 3B’ S3KY;

— TIONIYK CTaTeH 1O Ha3BI;

JIYWIBHUK KUTBKOCTI NEPENISAy CTaTTl;

— IIOCHJIAaHHS Ha rojioBHUM BeOcanT ITJAY.

CaiiT NOBUHEH CKIaaTHCS 3 2 YaCTUH: aIMIHICTPATUBHOI Ta KOPUCTYBALBKOI.
AJIMIHICTpaTOp MOBHHEH MaTH 3MOTY J0/IaBaTH, pedaryBaTH Ta BUAAIATH CTATTI.
IaTepdeiic kopucTyBaya BeOCaiTy TOBUHCH OYTH THTYITHBHO 3pO3YMUIUM, JIOT1YHO
MPEACTABIATH CTPYKTYPY PO3MIILIEHOI Ha HhOMY 1H(hOpPMAIlil Ta MATH MOXJIUBICTh
JICTKOTO Ta MIBHJIKOTO MIEPEX01Y MIK PO3.I1JIaMHu JOJIaTKY.

[Tepenik cTOpiHOK (CTPYKTypHA CXEMa CalTy HaBeJICHA B 104aTKy B):

— lonmoBHa. TyT OyayThb po3MIilllEHI OCTaHHI HOBUHH J1aboparopli, KOPUCHI
MOCUIIaHHS Ta OyAyTh IIPEACTABIICH] HAMKpaIi poOOTH CTY/ICHTIB;

— CrpykTpHi migpo3aiumu. TyT MOBHHHA pPO3MINLyBaTUCh 1H(MOpMAILsS Tpo
CTPYKTYPHI MiIPO3/ILIN 3aKIay Ta HOBUHU, poOOUl JOKYMEHTH;

— Aamis—nanenb. CTOpiHKa, TOCTYI A0 SIKOi Oy/Ae TIIbKK B aBTOPU30BAHUX
KopucTyBauiB. TyT MoxkHa OyJie BIJICIIJIKOBYBAaTH KITBKICTh CTaTel, mepenis/iiB, Ta

KEepPyBaTH KOHTEHTOM, 1110 PO3MIIIICHUI HA CANTI.
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— Oxpema cropiHka HOBHHH. /[ KO)KHOI HOBUHM Oyle aBTOMAaTMYHO
CTBOPIOBATHCS OKpeMa CTOpiHKa, 3pobiIcHa 1Mo MabJIoHY;

OxkpiM BOTO TIAHYETHCS CTBOPEHHS JOMTOMIKHUX CTOPIHOK:

— Cropinka apropu3aiiii. Croayd IepeHaNpaBlIOThCA KOPHUCTYBaul, Kl
HaMararoThCs BUKOHATH JIi10, 110 BUMarae aBTOpH3allii;

— Cropinka moMmitku «404».

be3neka TaHUX 3QIUINAETHCS € OJJHUM 13 MPIOPUTETIB: BUKOpUCTaHHS SSL-
ceprudikaris, perynsprae onosiaeHHss CMS Ta HasiliHi GOpMH 3BOPOTHOTO 3B’ A3KY
JO3BOJIAIOTH 3aXMCTUTH MIEPCOHAIBHY 1H(OPMALIiF0 KOPUCTYBAYiB.

[HTEepaKTUBHICTD € MOIYJISIPHAM aCIICKTOM, aJ/KE HIATOPSIKOBYE 1] COO0I0
BUKOPUCTAHHS 1HTEPAKTUBHUX KapT, BIJACOKOHTEHTY Ta MYJbTUMEIIHHIX
CJIICMCHTIB, SIKl aKICHTYIOTh Ha €001 yBary Ta ypi3HOMAHITHIOIOTh KOHTCHT, IO
BIIMOBIAHO OUIbII TPUBAOJIOE Ta 3allikaBIIOE€ KOpUCTyBaua BeOpecypcy. s

peanizanii MoCTaBIEHUX 3a7a4 HeoOX1THO 0OpaTH IHCTPYMEHTapiil po3pOOHUKA.

2.2 TlopiBHA/ILHI XapakTepucTuKH GyHKUiH Ta BUOip iHCTpyMeHTapilo

JJISA TIPOEKTYBAHHS Be0101aTKY

JIisi  BUKOHAHHS TPaKTUYHOI YacTHHW POOOTH CHEpIry HEOOXiTHO
BU3HAYHUTHCS 3 IHCTPYMCHTAPIEM.

[lepenq mnouaTkoM peanizamii  BeOCATy MOTPIOHO CTBOPUTH MAaKeT
MaOyTHBOTO caiTy. MakeT — 1e BI3yaJlbHE KOHIIEMIIA, IO NEPEAy€e po3poOill
CaMoro CanTy. 3aB/IIKH MAaKeTy MOKHA J0 HAWMCHIIUX TOAPOOUITh IPOLYMAaTH, SIK
Oylie BUrIsSAaTH MallOyTHIN POAYKT: pO3TAlllyBaHHS €JIEMEHTIB, KOJIbOPOBa raMMa,
mpudTH Ta 3araabHa CTPYKTYpa CTOPIHOK.

JIist CTBOpEHHS MAaKeTiB MOXXHAa BUKOPHUCTOBYBATH OJWH 3 HACTYITHUX
iHcTpyMeHTiB: Adobe Photoshop, Figma, Zeplin, Framer, Sketch. /Ins nopiBHsiHHS
Oyno crBopeno Tabauirto 2.2. KosxkHoMy KpuTEpiro mpocTaBiieHa oiinka Big 1 1o 5,

MICTIsl 4Oro MopaxoBaHa cyma OaiB.
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VY mnomnepeaHbOMY pO3ALI1T OyJIO BCTAHOBJICHO, IO JJis po3pooku frontend

YaCTHHHU OaXaHo

BUKOPHUCTOBYBaTH  (PpEUMBOpK.

Mu BXke 3HaeEMoO, IO

nainonynsapuimumu ¢ppeiimBopkamu €: React, Angular, Vue Ta Svelte. [{ns Bubopy

HaWKpaIoro 3 HUX chopMyeMo TaOJIMINIO ITepeBar Ta HeoMIKiB (Tabmui 2.3).

Tabnus 2.3 — IlepeBaru ta negomiku nomynsapuux JavaScript ppeitmBopkiB

DpelMBOPK

IlepeBaru

Henpomniku

React

Bucoka mBuakomis; KoMnonentHui
miaxig; OJXHOCTOPOHHE 3B’ S3yBaHHS
manux; Bemmka cmoitpHoTa  Ta
eKOCHCTEMA; MoOXIUBICTD
BUKopHucTanHs JSX

Bucoxwuii nopir Bxomxenns; Bemvkuii
po3Mmip Oi0mioteku; IlpobGaemu i3
SEO—-onTuMmizaliiero; Hamnpy:xena
B3aemonis 3 pearbHuM DOM B
OKPEMHX BUTIQJIKAX

OO060B’13K0BE BUKOPHUCTAaHHS
TypeScript; Benuki MOXIMBOCTI JUIst

O060B’13K0BE BUKOPHCTAHHS
TypeScript; Benuxuii posmip 6anmis;

CxknagdicTe BHBUeHHd; OOMexeHa
THYYKiCTh, HuIma mBHIKOJIS HIK B
IHIIUX peitMBOpKax

TECTyBaHHS; JlexmapatuBHUI
cunrakcuc  1abnoniB;  Cucrema
3aJIe)KHOCTEN Ta 1H €Kil
3aJ1€KHOCTEN
JlerkicTb ~ BUBYEHHS,
3pyyHud  CHHTAaKCUC  NIaOJIOHIB;
MOoKITUBOCTI PEaKTUBHOTO
nporpaMyBaHHs; Maiuii po3mip

Angular

I'ayukicTh; | MeHIa cniasHOTa MOpiBHAHO 3 React
ta Angular; MenIa KuIbKicTh TOTOBUX
pillleHb; bpak CTaHIapTy B
IMEHYBaHH]; Puszuk HaAMIpHOT
T'HYYKOCTI.

Mana coinsHOTa; Mana KidBKICTh
FOTOBUX PpilICHb; ObmexeHa
iHTEerpais B ekocucreMy; MOXJIHBI
MMATaHHA 3 MacITa0OBaHICTIO.

Vue

Kowmminsmis Ha erari 360py; JIerkicTsb
BUBUCHHS; [CTHHHA PCAKTHBHICTH;
BiacyTHicTb Virtual DOM;
BOynoBanuit  mpenporiecop  aus
CTHJIIB.

Svelte

Amnani3 ocobimBoctelt pperimBopkiB React, Angular, Vue Ta Svelte, a Takox
iX mepeBar Ta HeZIOJIKIB (IUB. TaOUIIIO 2.3 ) MOKa3aB, 0 YHIBEPCATTBHUM PIILIEHHAM
st Oyne-skoro nipoekty € React. HaiikpamuMm ¢QpeiiMBOpKOM Il BEJIMKUX
npoekTiB € Angular. /[is cTapraliiB Ta HCBEJIMKUX MPOEKTIB TApHUM BUOOPOM Oy/1e
Vue. Skiio x Bam MoTpiOHA NPOAYKTUBHICTh, TO BapTO 3yIIMHUTUCH Ha Svelte [41].

BpaxoByroun BCi 0coOmmBOCTI 00mupaeMo i Hamoro Bedaonatky React.

React — ne 616mioTexka (1HOAI BITHOCITH J10 (PEHMBOPKIB) 3 BIAKPUTHUM
KOJOM, CTBOpeHa kommaHicto Facebook, ska BUKOPUCTOBYETHCS MJisi CTBOPEHHS
KOpHUCTyBaIbkux 1HTEpdeticiB, a came ans SPA (Single—page Application). 3a

JonomMororw React po3poOHUMKM MOXKYTh 3 JIETKICTHO CTBOpPHOBAaTU 00’ €MHI
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BeOI0AATKH, K1 3/JaTHI OHOBJIOBATH iHGOpPMAIII0 HA CTOPIHII, 0€3 OHOBJICHHS
camoi cropinku. Lle peamizopano 3a gomomoroio Virtual DOM. VirtualDOM 1e
KOHIIENIIis, B sIKIM ieanbie, abo «BipTyansney BigoOpaxenus Ul 30epiraerscs B
maM’sITi 1 CHHXPOHI3Y€EThCSA 3 peaJbHUM 32 JOIOMOroio 010J110TeK—10CepeTHHUKIB.
Komu B React intepdeiici BinOyBaeThcs 3MiHa, TO BiTOyBaeThes rerendering e
toil vactunn DOM—nepeBa, sika 3a3nana 3MiH. ['omoBHo0 ocobnuBicTio React €
Bukopuctanusa JSX. JSX — e po3mupeHHs cuntakcucy JavaScript. Lieit MexaHizM
no3Boiise nucati HTML cTpykTypu Becepeauni JavaScript aiiny BUKOpHUCTOBYIOUH
cuntakcuc JSX. Ha BigMiHy Bia iHmUX ¢GpeldMBOPKIB, B SKMX 3a3BUYail
peamisyerecsi two—way data binding (sx wHampukiang B Angular), B React
peanizoBaHUM OJIHOHAMPABICHUN MOTIK naHuX. lle nae OIBIIMI KOHTPOIL HaA
JAHUMH, 10 TIOJIOPOXKYIOTh BCepeanHi BeOmoaaTKy. React Mae rapHy 3BOpOTHIO
CYMICHICTb. [ly’Ke MajoiMOBIPHO, 110 TICHS OHOBIEHHS Bepcii (peiMBOPKY B
NPOEKTI HIOCH IEpPEecTaHe TMpalloBaTh. React MoOKHA BHUKOPHCTOBYBATH MJis
BEOJIO/IATKIB  OYyJb-SKOTO PO3MIPY: SK MAJICHBKUX 3aCTOCYHKIB 110 THUITY
KJIBKYJIATOPA, 200 TPpH B 3MIKKY, TaK 1 JUIsl MaCIITAOHUX MPOEKTIB K OT Facebook.

Oxkpim React, na frontend’i Ham 3Ha 10019 THCS 1IE JICAK1 O10T10TCKH:

— Redux Toolkit — o¢iiitna 610110TeKka B komanau Redux mng kepyBaHHs
cTtaHoM (cteiiToM) BeOnonaTkiB. BoHa Bkitoyae B cede Takl KOpUCHI (PyHKIIT SIK:
configureStore — I CTBOPCHHS CXOBWINAa (Micie Juisi 30epiraHHs JaHUX),
createSlice —1Jis1 CTBOPEHHSI PEIOCEPIB Ta EKIICHIB (IJ1s1 B3a€EMO/IIi 31 CTEHTOM), a
takok creatcAsyncThunk — s BUKOHAHHS aCHHXPOHHHUX oriepariii (B3aemomiii 3
cepsepoM). Moro BHKOpHCTAHHS J03BOJIHTH 30epiraTi BCIO iH(MOPMALIIO PO CTaH
JIO/IaTKy B OJHOMY MICIIl Ta JIEFKO HUM KEPYBATH,

— React-router — 6i6ioTeka Mg KepyBaHHS MapripyTu3zaiielo B React—
J0JIaTKaxX. 3a JOIIOMOTOI0 Hel MOXHA KepyBaTH aJIpeCHUM PSJKOM, Ta 3MIHIOBATU
KOMITOHEHTH 0e3 Mepe3aBaHTaXEeHHs CTOPIHKU. 3a IOTIOMOTOR TaKUX KOMIIOHEHTIB
sk «Route» ta «Link» BH3HA4arOTHCS NIIAXM Ta HABIralliiHI €JIE€MEHTH JIONATKY.
Bukopucranus 11i€i 610J110TEKH 3HAYHO CIPOIIYE pO3pOOKY JA0AATKIB CEPETHBOIO Ta

BEITUKOTO PO3MIpY;
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— Editor]S — cneundiuna 6i6mioTeka, MoTpidOHA caMe B HAIIOMY BHIIAJIKY.
Bona siBiisie co6ot1o rotoBuit WY SIWY G (What You See Is What You Get) pegakrop
TekcTy. OcoONMBICTIO came IILOTO PENaKkTopy € Te, IO BiH HE (QopMye Biapasy
roroBuit HTML—kon, a 36epirae nani B popmari JSON, 1110 103B0JIsSIE PO3POOHUKY
3a HEOOX1AHOCTI BUKOHYBATH Pi3Hi Aii 3 HUMHU. Bin 3Ha100UThCA HaM 7151 CTBOPEHHS
Ta peAaryBaHHs CTaTew;

— Axios — 616i0TeKka A1 cruporieHHs podotu 3 HTTP—3anuramu. B Axios
peamizoBani  iHTepuenropu(interceptors),  BUKOPHUCTAHHS

AKHUX J0O3BOJIA€C

BCTAHOBIIOBATH  34I'OJIOBKH, IICPCXBAYYBATH Ta O6pO6HHTI/I IIOMHWJIKH, Ta

aBTOMATHUYHO TniepeTBoproBaTH Aani B Gopmar JSON. Bin € noTyXHIIIIMM aHAJIOTOM
cranaaptHoro fetch.

JLuust

dbperimBopku: Spring, Django, Express.js, Laravel. [{ns Bubopy Hallkpaiioro 3 HUx

BuOOpy peiimBopKy Uit backend’y TOopiBHSEMO TIOMYJISIPHI

chopMyeMO TaOJIUIIIO TIepEBAr Ta HEIOMIKIB KOXKHOTO 3 HUX (Tadnuus 2.4).

Tabnnusg 2.4 — IlepeBaru Ta HenoJIKU nomysasipHux backend ¢peliMBopkiB

OperMBOpK IlepeBaru Henmomixu
Mupokuit  Habip  MmoxaynmiB 1 | KoMIiekciHicTh, HaBaHTaXXeHHS Ha
¢yukmionany; Inversion of Control, | mam’saTb; CKJIaJHICTh HABYAHHSIL,
Spring Dependancy Injection, acnekTHO— | CKMagHICTh  KOHGIrypamii; BelHKa
OpIEHTOBAHE MporpaMyBaHHs, | KITbKICTh abcTpakiiiit
MOJYJBHICTD, 0arata ekocucTeMa
OpieHToBaHuit Ha koHBeHlii | HeBucoka  rHyukicth 'y  BHOOpi
KoH(irypariitnuit Miaxia; | KOMIIOHEHTIB; BHCOKI amaparHi
Django aBTOMATHU30BaHAa  aJMIHICTPATUBHA | BUMOTH; HE IOBHICTIO AaCHHXPOHM,
NaHenp; 3arajlbHa CcTaHzapTu3auis; | Benuki URL—nusxu
BHCOKHUH PIBCHb OC3MECKH
JlerkicTh BHWBYEHHS;,; THYYKicTb Ta | bpak cranmaptuzanii; callback hell;
Express.js MIHIMaJi3M; aKTHBHA CHiJ"IBHOTa Ta M‘aJ'II/II\/'I .q)YHKHiOHaJ'I « Kppo6KH>>;
exocrcTema; niaTpuMka middleware; | BiACYTHICTE BOYIOBaHOi MiATPUMKH
IIBUJIKICTh Ta MPOAYKTHUBHICTD ORM
Yuctuii cuHTaKCcHC; MOAYJbHICTE; | Bennka PEeCypCOMICTKICTB;
Laravel BUKopHucTaHHs  ORM Eloquent; HABAHTAKCHHSA HA CEpBEp, Bi.JIHOCP.Ia
cHCTeMa MaplIpyTH3alii; CHCTeMa | CKJIAAHICTh HABYAHHS, 3aJICKHICTD BiJ
mabnoHiB Blade, 6e3neka Composer
BpaxoByroun  pe3ynbTaTd  TOPIBHSHHSA ~ TEepeBar Ta  HEMOMNIKIB

(nuB. Tabnuiio 2.4) 1 BUKOpUCTaHHA Oyjio o6paHo Express.js.
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Express — cepBepHuii (ppeHMBOPK 11 CTBOPCHHS BEOJOJATKIB HA OCHOBI
Node.js. 3acuoBanuit Ha kouremnuii MVC, BiH pgonopHioe Node BHCOKOPIBHCBUM
inTepdericom mna oOpodbku HTTP—3amutie Ta dynkuionamom middleware.
Middleware n03BoJIs€e OOpOOIATH 3allUTH IIEpe] THUM, K BOHU MOTPAIUIAIOTH JO
oOpoOHmka wmapmipyTy. Poytunr Express.js 03BoOJis€ 4YIiTKO BHW3HAYaTH, SK
00pOONIAIOTHCS Pi3HI 3alIUTH, & OOPOOHHUKH MapuIpyTy BH3HAUAIOTh (QYHKIUT A7
KOHKpETHUX MapmipyTiB. OKpiM 1iboro, Express.js Hajae ¢hyHKITIOHAT 171 poOOTH 3
pI3HMMHK JBMKKaMu Mmabmonizamii Ta oOpoOKM cTaTWyHHX QailniB. 3arajiom,
Express € uy10BUM (GpeiiMBOPKOM JIJIs1 pO3pOOKH CEpBEPHOI YACTUHU HECKIATHUX
BE03aCTOCYHKIB.

OxkpiM camoro (ppelMBOpPKY HaM 3HAI00JIATHCS HACTYITHI O10110TEKH:

Mongoose — cuemianeHia ODM (Object Data Modelling) 6i6morexa s
podotn 3 MongoDB. Bona mnponoHye BHCOKOpPIBHEBY aOCTpakUIlO y BHUIJIAI
CTPYKTYpHOro iHTepdeicy 1isi BUBHAUECHHS MOJENeH JaHuX Ta onepauii 3 b/I;

Berypt — 6i0GmioTeka juisi XelryBaHHS MApoJiiB 3a JOTIOMOTOK0 aJallTHBHOI
kpunrorpadiunoi xemdyHkuii GopmyBaHHS Kr04a, 3acHOBaH1 Ha mwH@pi Blowfish.

Multer — 6i6mioTeka, mo Hamae middleware dynkmionan mis pobotu 3
¢aiinamu. Bona notpioHa Ham asisg 00poOKy Ta 30epiraHHs rpagpiyHUX PUCYHKIB;

Cloudinary — cepBic/010m10TeKa, sfika Oyae BUKOpPHCTaHa HaMU B SKOCTI
cXoBHIIA (HaiIIiB;

Cors — 610moTeka, mo Hajgae middleware qist pob6otu 3 cors (Cross—origin
resource sharing);

Cookie—parser — 6i01i0TCKA, 1110 JJO3BOJISIE aHATI3YBaTH 3arosioBok Cookies 1
npaioBatd 3 00’ekToM req.cookies. Ile HaM 3HamOOUTHCS MiA Yac PoO3POOKU
CHUCTCMU aBTOpH3AIlli Ta aBTCHTU(DIKAIIIT,

Jsonwebtoken — 6i6mioTeka s ctBopeHHs Ta Bepudikaiii JWT (JSON Web
Tokens).

B sixocTi 6a3u manux 6yno o6parno NoSQL 6a3y — MongoDB.

MongoDB — 11e IoKkyMeHTOOpI€HTOBaHA CUCTEMa KepyBaHHS 0a3zaMU JIAHUX

(NoSQL), ocobnuBicTIO $IKOT € TmpenacTaBleHHs maHux y Bursiai BSON-
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VY pe3ynbTari HOPIBHSAHHA (AMB. TaOAMIO 2.5) OYEBHIAHUM (HaBOPUTOM
BusaBuBcs Visual Studio Code. PosristHueMo Horo OUIBII JETATBHO.

Visual Studio Code — nie nerkuid, ane MOTYXHUH PEAAKTOP KOy, TOCTYITHHMA
11 Windows, Linux ta MacOS. B HboMmy € BOymoBaHa miaTpuMka JavaScript,
TypeScript Ta Node.js. Penaktop Takox MictTuth BOymOBaHi 1HCTPYMEHTH IJis
HaBiraiii mo Koay, aBTOJXOMOBHEHHS 0a30BUX MOBHUX KOHCTPYKIIIH Ta KOHTEKCTHI
nigkasky. OaHiero 3 rooBHuX nepear VSCode € ekocucTeMa Iniaridis [43].

JIJist BUKOHAHHS 3aBAaHHS HAM 3HAT00MATHCS HACTYITHI TIATTHY:

— ES7+ React/Redux/React Native — miaris, 1o crpoiiye poooty 3 React
IUISIXOM HaJaHHS CHINIETIB Ta miaATpuMku ES7 cuHTakcucy;

— Prettier — marid 115 popmaryBaHHs Koxy. J[03BOJISE 3 JIETKICTIO MUCATH
KOJl B OTHOMY CTWJI, marpumye JSX CHHTaKCuC;

3osHimHIA BUnsa VSCode npeacraBieHo B 1oAaTKy [

Ilepeiinemo 10 makeTHoro MeHemxepy. Ham BiH OOOB’S3KOBO MOTpPIOEH,
OCK1JIbKM MU OyIeMO IPAIFOBATH 3 BEJIMKOIO KIJTBKICTIO 010110TEK, SIK HA (PPOHTEH/I1
Tak 1 Ha Oekenal. I[oTeHuiinuMu BapianTamu € npm Ta Yarn. [TotpiObHO mpoBecTH

iX OpIBHSUIBHHM aHAII3. Pe3ybTaT MOPIBHSIHHAS 3aHECCHO B TAOIUITO 2.6.

Tabnuis 2.6 — [lopiBHSIHHS MAKETHUX MEHEIKEPIB

Kpurepiii Yarn npm
HIBuAKicTE Ismnxuii IMoBinpHUH
. . [ToTpebye nogaTkoBOi
IlinTpumka odduaiin Bo6ynoana PEOYE 1N

KoH@irypartii

Bbesneka

CkaHye makeTH Ha BPa3IuBOCTI

BukopucroBye npm audit 11

bararomorouHicTh

Omnepaltlii BUKOHYIOThCS
napayieJbHO, 10 MPUIIBUIIIYE
BCTAHOBJICHHS IAKETIB

ITocinoBHE BUKOHAHHS
omepariit (MOBUIbHIIIIE)

ABTOMAaTHUYHE CKOpPOYCHHA

ABTOMAaTHYHO BHAAJISIE
HENOTPiOHI 3aJIeKHOCTI

[ToTpiOGye pyuHOro BBE/ICHS
“npm prune’’

[onynsapuicts

Jlue HaGupae MnomyJIsIpHICTh

Jlyxe nmonynsipHuii Ta
LIMPOKOBUKOPUCTOBYEMHMIA

IIpoyKTHBHICTH

[IIBuAKO mparroe 3 BETUKOO
KUIBKICTIO 3aJ1€KHOCTEH

BignocHo moOBIILHAN

Sk 6aunmo (uB. Tabmuiro 2.6), o0uaBa, Yarn Ta npm MaroTh CBOI EpEBaru

Ta HEJOJIKU. B TOU Hac, sk npm € «cTapoxkuiom» st JavaScript Ta Ma€e BeNmHUKy
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CHUIBHOTY Ta peno3uTapii, Yarn Hajgae OUIbIIY IIBHIKICTh, 3aXHILICHICTh Ta
MOXJIUBOCTI JJ1s1 0 pIaitH—po3poOKH.

BpaxoByroun 1mrocu Ta MiHycH 000X MEHEIKEPIB, JUIsl BUKOPHUCTAHHS T
yac po3poOKku KBaridikaiiiHoi pobotu 6yio oopaHo Yarn.

Cepen cucteM KOHTPOITIO Bepcii 6e3nepeunum minepom € Git. [le open—source
THCTPYMEHT, SIKUW 103BOJsiE €()EKTUBHO BIJICTEXKYBATH 1 KOHTPOJIOBATH 3MIHHU B
poekTiB. Jlo ocobnmuBocTedt Git MOXKHA BIAHECTH:

— 30epexeHHs] a0COJIIOTHO BCI€T 1CTOPII0 MPOEKTY y BUMIsAAl commit’is. B
OyIb-sIKUIA Yac MOKHA MTOBEPHYTH CTaH MPOEKTY J10 MONEPETHHOTO;

— TUIKH, IO SBJSIOTH COOOK0 OKpeMi HE3alekH1 JiHII po3poOKu, Ta
JO3BOJISIIOTh  PO3POOHUKAM TapaielbHO TpPAlIoBaTh HaX PI3HUMH YaCTHUHAMHU
IIPOEKTY;

— TMIATPUMKA IHTErpanii 3 Takumu ceppicamu sik GitHub, GitLab, Bitbucket.

OxkpiM cruCTEMH KOHTPOJIIO, MOTP10€EH 111e oHnaiiH—peno3uTapiid. Lle micue, ae
PO3POOHUKH MOXKYTh CIIUIBHO TPAIIOBATH HAJ| MPOTpaMHUM KogoM. (it Ta 30BHINIHI
peno3uTapii Hapa3l € HEPO3AIILHUMU IHCTPYMEHTAMH.

Xoya Haj BEOIOIATKOM IIPAITIOI0 S caM, BUKOPUCTAHHS TaKUX 1HCTPYMCHTIB
BCE PIBHO € FapHOIO MPAKTHUKOK, OCKUIBKH 11€ JO3BOJUTh MEHI 30epiratu Bci (hailyiv
B XMapi, 1 y BUMAAKY (Popc—Maxopy, NPOEKT HE MPUHUAETHCA MEpepoOIsITH 3 HYJIA.
Hatimonynspaimmumu  peno3utapisimu € GitHub, GitLab, Bitbucket. s

MOPIBHSHHS CTBOPUMO Ta0nuIo 2.7.

Tabnuus 2.7 — IopiBHAIBHI XapaKTCPUCTUKH PEIIO3UTAPIiB

Kputepiii GitHub GitLab | Bitbucket
Penoszurapiii mis koxy + + +
CorianbHa B3aEMOJIs + +/— —
DevOps +/— + +/—
[HCTPYMEHTH IPOEKTHOIO MEHEUKMEHTY + + +
bar—Tpexinr + + +
ACHCTCHT — INTYYHUH IHTCIICKT + — —
InTerpartii + + +/—
besneka + + +
ITinTpuMka open—source mpoeKTiB (OC3KONITOBHO) + + —
Aprtomaru3zaitis 3a gonomorow CI/CD + + +
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VY pesyabrati aHamizy (IUB. TaGauio 2.7) HaAHKpalluM BaplaHTOM BUSBHUBCS
GitHub. Horo i 6yneMo BHKOPHCTOBYBATH.

B sixocTi cuctemu aBTomaTm3aitii 30ipku O6yno obpano Webpack.

2.3 Okxkpemi MerTox0JI0Tii pPO3pOOKM MPOrPAMHHUX MPOAYKTIB Ta

crneniajbHe MporpaMHe 3ade3nevyeHHs MiATPUMKH MPOEKTHOI XislJIbHOCTI

BaxnuBicTh ymopaBiIiHHS IIPOEKTaMM B OI3HCC—KOMIIAHISX, OpTraHi3alisgx
BAXKO IepeoliiHuTH. Kou ynpaBiIiHHS BeIeThCs IIPABHIIBHO, 11 IOTIOMAra€e KOxKHIH
yacThH1 O13HECY MpanoBaT OUIbI AKicHO. Lle 103BOoIIsIE KOMaH/ Il 30CEPENUTHCS Ha
BXKJIMBIHA poOOTI, HE BiJIBOJIIKAIOYMCH BiJI 3aBlIaHb, SIKI 30MBAIOTHCS 3 IIJIaHy, a0o
OIOKETIB, Kl BUXOAATh 3—I1JI KOHTPOJIIO. 3PEMITOI0, 1I€ Aa€ IM 3MOTYy AOCATaTH
pe3yiabTaTiB, Kl ()AaKTUYHO BIUIMBAIOTH Ha MpUOYTKH Oi13Hecy. CHmiBpOOITHUKH
MalTh MOXJIMBICTH MOOAYUTH, SIK iX poOOTa CIpHUs€ JOCATHCHHIO CTPATCTTYHHX
JIEH KOMIIaHi].

IcHye BelMKa KUIBKICTh TPaAMIIHHUX METOMIB 1 MIAXOAIB 70 PO3poOKHU
nporpaMHoro 3ade3nedeHHs. [{e Taki Mojesni ax BOAOCHa HUH, ITepalllifHUM, TOIIO.
Inma Ha3zBa 1MX NIAXOMIB — MIAXOAXW OO0 TUIAHOBOI PO3POOKH TPOrpaMHOIo
3a0c3ncucHHs. Taki MTIOXOMW € JyXKE KOPUCHHUMH, KOJIM BHHHKAE TMOTpeOda
po3poduTH Benuke KomruiekcHe 113,

Bomocnagna (kackagna) wmojenb.  Haifcrapimumii 1 HaWBIIOMIIIHMA
npeacTaBHUK. B HIM KOXKHUN eTarn po3poOKHu IPOJOBXKYE ronepeaniin. TooTo, mod
NepeTH Ha HACTYNHHMM eTan, MOTPIOHO TMOBHICTIO 3aBEPIUMTH POOOTY HaJ
MOTOYHUM. B yMOBax mocTifiHMX 3MIH BHMOT, BUKOPHUCTAHHS TaKOi MOJICIIT MOXE
TIEPETBOPUTHUCSA 3 TIEPEBArd Ha HEAOMIK. 3apa3 KackaIHOK MOJEIUII0 B OCHOBHOMY
KOPUCTYIOTBCS BEJMKI KOMMaHli TpH poOOTI HaJ BEIMKAMU 1 CKIIAQJHUMU
MIPOEKTAMHU, JIe BAKIMBUN BCEOCSIKHUN KOHTPOJIb PU3HKIB.

[lepeBaramu 11ici Mojiei €:

— TIOBHA JOKYMEHTAIIis;
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— YiTKC IUIaHYBaHHS BUTPAT Ta TCPMIHIB;

— MPO30PICTh MPOIIECIB.

Henomiku:

— HEOOX1JTHICTh 3aTBEP/XKCHHS BCHOTO IUIAHY IIIC Ha MEPIIOMY eTalli, B pasl
3MIHHA BUMOT MOXKJIMBA MEPepoOKa BCHOro MPOEKTY [44].

Itepaniitna Mmonens. B Takiit Mozeni )KUTTEBUH LUKII MPOAYKTY PO3OHUBAETHCS
Ha BEJIUKY KUIbKICTh MIHI—IIUKJIIB (1Tepalliif), KoxHa 3 SIKUX BIJIIOBIIA€ 32 PO3POOKY
OKpPEMOT0 KOMITOHEHTa CHCTEMH, MICHs 4YO0ro Led KOMIIOHEHT AO0JA€ThCA [0
3arajbHOI CUCTEMU. ITepaTUuBHA MOJIENb CKIATA€ThCS 3 YOTUPHOX OCHOBHUX €TaIliB
(plan—do—check—act): Bu3HaucHHsS Ta aHali3 BUMOT, JU3alH Ta MPOEKTYBAHHS,
pPO3p0oOKa 1 TeCTYBaHHS, PEB’IO.

IlepeBaru iTepariiHOi MOCI:

— paHHsI peai3alis npaifroruoi Bepceii 113;

— THYYKICTb;

— KOXKHA ITepallisi € OKPEMHUM CTaroM, TECTYBaHHS SIKHX € MPOCTIIINM HiXK
TECTYBaHHS BChOTO MPOEKTY.

Henomixu:

— MOXYTh BHHUKHYTH TpOOJIEMH 3 peai3ali€ro 3araibHOi apXiTeKTypH
CUCTEMH, OCKIJIbKH HE BCl BAMOTH B1JIOM1 10 NTOYATKy MPOEKTYBAHHS;

— HESICHICTH 00csTy poOiT [44].

[TonyngpHUM Cy4acHMM MIAXOAOM € BHKOpUCTaHHS npuHUMMIB Agile. Lle
KOHIICTITyaJIbHA CTPYKTYypa po3poOku I13, mo nounnaerses ¢ $ha3u miaHyBaHHS Ta
TpHUBae 110 Pa3u JCIIION0, IOCTYIOBO Ta ITEPATUBHO B3aEMO/IIF0OUN MPOTATOM BCHOTO
KHUTTEBOTO MUKITY. MeTa THYYKUX METOJIOJIOTIH MOJIsTae B 3MEHIIEHH1 HAKJIaTHUX
BUTpPAT, 110 BHUHHUKAIOTH B Ipolrieci po3pobku [13, ta 3abe3medcHHl MOKIMBOCTI
BIPOBA/I’KEHHS 3MIH 0€3 PU3HKY JJIsl IPOIIeCy.

Onnicio 3 peanizamii npunnunie Agile € Scrum — 1€ MeETO0JIOTIs
YOPaBIIHHSA TIPOEKTaMH, OCOOIMBO TOMyJsipHA Yy PO3POOII MPOrpaMHOTO
3a0e3nedeHHs. B ii OCHOBI JIeXKUTh KOHIENIIS COpUHTIB. CHIPUHT — 1€ NEBHUN

nepion gacy (2—4 TwKHS), 32 SKAW KOMaHIa PO3POOHWKIB MOBHHHA CTBOPUTH
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[TopiBHSAHHS HaMOUIBII MONYJISIPHUX IHCTPYMEHTIB IIPUBEACHO B Tabnuii 2.8.

Tabnuus 2.8 — IlopiBHsuibHUN aHami3 0cOOMMBOCTEH (PyHKIIOHATBHHUX

MOXKJIMBOCTCH Ta CKJI&,ZIHOCTi BHUKOPHUCTAHHA IIOIYJIAPHUX CHCTCM ynpaBHiHH}I

MPOEKTAMHU
Hazpa CVYIT | Oco6muBOCTI (PYHKIIIOHATHHUX MOXKIMBOCTEH | CKIIaTHICTh BUKOPHUCTAHHS
OkpiM CTaHAApPTHHX MOXJIUBOCTEH, Jira
TaKOX Ma€ JI0JaTKOBO: cTBOpeHHS backlog, Jira nooi cimania CYII
Jira pospodka  roadmap, POBHOmHeHHﬂ 1 qepe3  BEIHKY  KUIBKICTB
KOMEHTYBAHHS 337134, aHaJi3 IPOJYKTUBHOCTI | HOBAHHX (hyHKLi
CHIBPOOITHHUKIB, JIETKO PO3LINPIOETHCA 1 Y
BIIPOBAKYETHCS 3 JPYTHMH CUCTEMAMH
CTBOpeHHs Ta YNpaBIiHHA 3B’SI3KaMH MIX
3a/1a4aMH, YIpaBJiHHS pecypcamu,
MOKJIMBICTh BCTAHOBJICHHS BiX Ta KpUTHYHUX | MS Project moxke Oyt
Microsoft 3a/1a4, praBHi‘HHSI BapTiszm Ta OIOJKCTOM, JICIIO CKITQIHIM JUIS JIOJIEH,
Project dbopMyBaHHS Pi3HUX 3BITIB, Jiarpama F_aHTg, SIKi paHille He MPaIoBaH 3
HATAMTYBAHHS PI3HUX KAJICHJIAPIB 1 BapianTiB | moaioamm [13, uepes Benuky
MpeACTaBIeHHS MpoekTiB. HasBHa iHTerpalis | KUIbKiCTh (DyHKITIH
3 npoaykramu Microsoft. Lle naliGuIbII
koMIuiekcHa CVYII i3 npeacTaBieHux
Buinserbest  CUCTEMOIO  CTPYKTYPYBaHHSI
OPOEKTY NUIAXOM pO3OUTTA Ha Manku Ta Asana e spyuHit
po3numi. MoxnmBa iHTErparis 3 IHIIMMH | . .
cepeicamu (Dropbox, Google Drive, Adobe inrepgeiic ta - npocty
Asana ) . . CHUCTEMY  Hapiramii, IIo
Creative Cloud). I3 MiHyCiB — MOXIMBICTB
OpU3HAUEHHs JIMIIe OJHOTO  BHKOHABIIS JIO3BOIIE = HIBHIKO
3ajladl, BLACYTHICTh IUTAHYBaHHSI PECYpCIB, OCBOTOBATH 1
nmiarpamu ['aHTa
CTBOpeHHs  JIOIIOK  JUIsi  TIPOEKTIB  Ta
posnonuieHHss kapTok 3a cnuckamu (lists) | Trello Mae apyxkHiii 1o
BIJIMOBI/THO IO CTAIliB BUKOHAHHS, CTBOPCHHS | KOPUCTyBaua iHTepdeic 1
Trello KapToK 3 OTHCOM 3aBJaHb Ta | Oyne %pOSYM?J'II/IM Ha}BiTL ISt
BIMOBITATGHUMH 33  1X  BUKOHAHHS | JIIOJCH, SKI paHile He
KopHUcTyBayaMmu. BifacyTHs niarpama ['aHTta 3a | mpamtoBaii = B cHCTeMI
3aMOBYYBaHHs (HEOOXIJTHO BCTAHOBIIOBATH | YIPaBIIHHS MPOEKTAMHU
creliaabHUHN TIIariH)

Buxoasuu 3 pesynpTaTiB aHamizy (AuB. Tabnuiro 2.8), MOXHA 3poOUTH
BUCHOBOK, M0 KOKHA 3 PO3TJISHYTHX CHCTEM Ma€ CBOI TMEpeBard Ta HEIOJIKU.
Hanpuxnan qs BeIUKUX TPoeKTIB Kpatie miaiiae Microsoft Project, ado Jira, siki
MarOTh MOTYKHIMWK (yHKITIOHAT. JIJIsI MEHIITUX MTPOEKTIB Kpalle BHKOPHUCTOBYBATU
Asana, a6o Trello, ockinbku BOHHM € MEHII (DYHKIIIOHAIBHUMH, ajie¢ B TOH e Yac

MPOCTIIIMMHU B BUKOPUCTaHHI [47].
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OckiIbkM BHOIp CUCTEMM YMPABIIHHSA IIPOEKTAMU 3aJICKUThb BIJl MOTPEO
KOHKPETHOTO  MPOEKTY Ta KOMaHIW, BaXJIUBO IIONEPECIHBO  PETEIBLHO
npoaHani3yBaTH MOXJIMBOCTI Ta BHUMOTH, IIO0 BHU3HAUMTH, fKa cucTeMa Oyje

HaHOLIBII ePeKTUBHOIO JJIs HOTO YIIpaBIIiHHS.

BucHoBku 10 po3ainy 2

B oMy po3aiii Hamu Oyino BCTaHOBIEHO, IO ABJIsIE COOOI0 BeOCAT 3aKiiany
OCBITH, Ta KOHKPETHO BeOCaNUT CTPYKTypHOro mmijipo3ainy. [I[poanarizoBaHo BUMOTH
710 TaKMX BEOCANTIB Ta MPOBEAEHO MOPIBHAHHS ICHYIOUMX aHAJIOTIB, 1Sl BUSIBICHHS
OCHOBHUX MOMEHTIB, Ha K1 BAPTO 3BEPHYTH YBary IiJ 4Yac BUKOHAHHS MPAKTUYHOT
JaCTHUHHU POOOTH.

CdopMynbOBaHO Ta MOAIIEHO Ha JIOTIYHI KPOKH 334a4y MPAaKTUYHOI YACTHUHH
kBamidikamiitHoi podoTn. BoHa monsiraTiMe B CTBOPEHH1 Cy4acHOTO BEO0/IaTKY
st JlyGeHcbkoro (iHaHCOBO-eKOHOMIYHOTO (haxoBoro komiemky. I[locraBicHo
BUMOTH [0 Ju3aiiHy, po3poOJieH0 MaWOyTHIO CTPYKTypy Ta BHUMOTH O
¢dbyHKIIOHATY BEOI0AATKY.

byno npoanaiizoBaHo, 00paHO Ta ONUCAHO PISHOMAHITHUM IHCTPYMEHTapIM
U1 peanizanli: ¢ppeidmMBopkHU, 010110TeKH, 6a3y JaHUX, CUCTEMY KOHTPOJIIO BepCli
Ta PCMO3HWTAPINA, TAKCTHUW MCHCIKEP, IHTCTPOBAHE CEPCIAOBUIINC PO3POOKH,
CUCTEMY aBTOMAaTH4HOi 30IpkH Ta rpadiunuii peagaktop. CTBOPEHO BeTUKY
KUIBKICTB TTOPIBHSUIBHUX TAOIHITh, OOTPYHTOBAHO BHOIP KOKHOT'O IHCTPYMCHTY.

OxkpiMm 115010 OYJIO PO3MIIAHYTO PI3HI CydacHI METOJOJIOTIT Ta MITXOIU JI0
pO3poOKK  mporpaMHuX  NpoAykTiB. [lpoBeleHO  TOpPIBHSUIBHUN  aHaTI3
(YyHKITIOHATEHUX MOKJIMBOCTEH CHUCTEM YMIPABMIHHS MPOEKTAMH IS MIATPUMKH

MPOEKTHOI JISITLHOCTI.









CTpyKTypa Manok MpoeKTY BUTIISAIAE HACTYITHUM YHHOM:
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— controllers/ — manka s (ailliB—KOHTPOJICPIB, B AKUX Oyle MICTHUTHCH

OCHOBHA JIOT1Ka OTpUMaHHsA—TIepeadl Janux Ta B3aemozii 3 b/I.

— dtos/ — mamnka aisa Dto (Data Transfer Object) daiinis;

— exceptions/ — YHIBEpCUTbHUN 00POOHUK MTOMHIIOK;

— middlewares/ — pyHKIII-TIOCEpETHUKH,

HaIlPUKIIA]a

aBTopu3allii, abo 06pobka HermepeadaueHNX MOMUIIOK;

nepeBipka

— models/ — daiinu 3 omucoM cxeM 00’ ekTiB, o OyayTh 30epirarucsa B BJ1;
2 M

— utils/ — ok KoBi ¢yHKII, HanpuKIag g poOOTH 3 TOKeHaMH, abo 3i

CTOPOHIMH CEPBICaMHU;

— router/ — ONKC KIHIEBUX TOYOK, Ta BKIKOYEHHS (PYHKI1I NOCEPETHUKIB;

— 1HII J0TIOMIXKHI (aiinu;

JIns peanizaiiii HaM MOTPIOHI HACTYITHI KIHIIEBI TOUKM (Tabmuis 3.1).

Tabmuis 3.1 — KiHIeBi TOUKH MPOEKTY

[nax Tun [IpusHadeHHs

Jlnis peecTpallii HOBUX KOPUCTYBAauiB, B HAIOMY

/api/registration POST BUIIAJIKY, JUTSI JTO/IaBaHHS HOBUX
aaMIHICTPAaTOPCHKUX aKKAYHTIB

/api/login POST Jnsi apTOopM3aiiii B 10/1aTKy

/api/logout POST Jlns BUXOJY 3 aKKayHTY

/api/refresh GET JU1s OHOBIIEHHS TOKEHY IOCTYITY

Japi/getStatistics GET Jnst oTpuMaHHA CTaTHCTHKH (KINBKICTH poOIT,
HOBUH, Meperisifin)

/api/addArticle POST Jl1si nonaBaHHS HOBOI CTaTTI

/api/getSingleArticle GET Jlnis oTpuMaHHs 01HO1 cTaTTi (1o id)

/api/getAll Articles GET JInst ofiepokaHHs BCIX CTaTeH

/api/updateArticle PUT J11s1 OHOBJIEHHS iCHYI0401 cTaTTi (1O 1d)

/api/deleteArticle DELETE | Jlna BumaneHss ogniei ctarti (1o id)

/api/addWork POST st nonaBaHHA HOBOI poOOTH

/api/getSingleWork GET Jlns orpuMaHHs oHO1 podoTtu (1o id)

/api/getAllWorks GET JInst onepokadHs BCiX pooiT

/api/updateWork PUT Jliis oHOBIIGHHS icHYI0401 poboTH (110 id)

/api/updateWork DELETE | Jlns BuganeHHs ofiHiel poboTH (1o id)

fapi/uploadFile POST Jns 33BAHTKCHHS ¢aiiniB (300paXkeHb B HOBUHAX)
na cepsic Cloudinary

/api/addCarouselltem POST Jlnst no/ilaBaHHS €IEMEHTY Kapyceni

/api/getAllCarouselltems GET Jlist oTpUMaHHsl BCIX €JIEMEHTIB KapycelliB

/api/getSingleCarouselltem | GET JInst OTpUMaHHI OJIHOTO €NIEMEHTY Kapycei (1o id)

/api/updateCarouselltem PUT J11is OHOBIIGHHS OJJHOTO €JIeMeHTY Kapyceni (1o id)
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JUIst 3amycKy MpOEKTY BHKOPHCTOBYEThCS KomaHaa yarn run dev. B

roJIoBHOMY ¢aiiai  index.jS BCTAaHOBIIOIOTHCSA BCl OCHOBHI HaJIallITyBaHHS:
BuKopuctannsa cookieParser Ta cors, BKa3yloTbes KiHIeBl Touku Ta middlewares.
[Ticast Joro cepBep HamaraeTcs MiAKIIOUHUTHUCH 10 MongoDB, Ta B pasi ycmixy
cepBep 3amyckaerbea Ha nopty S000.

[ToTpibno crBoputH cxemu. lle crmoci® omucaHHs CTPYKTYpH JOKyMEHTa B
KOJICKITli, IIJITXOM BCTAHOBJICHHS IIOJIIB Ta THIIB JaHUX, BaJiJaTOpIiB Ta I1HIIMX
onuii. IToTiM, HA OCHOBI LIMX CXEM CTBOPIOIOTHCA MOJENI, 3a JOMOMOTOIO SIKUX
MOXKHA B3a€MOJIIITH 3 623010 JaHUX. B HalIoMy mpoekTi HaM HEOOX1THO CTBOPUTH
4 cxemmn — UserSchema, ArticleSchema, StudentWorkSchema, CarouselSchema

(Tabmuus 3.2).

Tabmuis 3.2 — Cnenudikaris cxeM, CTBOPEHHUX B JOAATKY

Cxema [Tosie Bumornu [Ipu3HadeHHs
email String, unique, | EnexTpoHa momra
required aJIMiHICTpaTOpa
UserSchema a! - 1 Patop
password String, required | Ilaposp Big akkayHTa
refreshToken String Pedpem—Toxen gocTyy
String,
title required, 3aros0BoK (Ha3Ba) CTaTTI
unique
. . Bwict craTTi y BUrIsi pajika 3
nten ring, requir
content String, required HTML_Teramu
. Creuiansauii JSON—00’ekT
ArticleSchema .. . Vu ’
original JSON Mixed SIKHUU CIPUEMATHCS PETAKTOPOM
EditorJS
author User ABTOp CTatTI
Yac cTBOpeHHS CTaTTi
date Date oP my-
dbopmarti (YMCI0—MICSIb—PIK)
viewCounter Number JIIUMIIBHUK TIEperJIsaiB CTATTI
url String, required | [locunanns Ha poOOTY CTYICHTA
title String, required | 3aronoBok (Ha3Ba) pobOTH
®oHoBe 300pakeHHs poOOTH Ha
ackgroundIma tring, requir anTi 10 a a a
StudentWorkSchema backgroundlmage | String, required | caiiTi (mpeB’1o a6o TemMaTu4H
KapTHHKA)
author String ABTOp poboTu
date Date Yac CTBOPCHH pO§OTH y
dhopmati (UHCT0—MICIIb—PIK)
url String,required | Ilocunanens Ha eIEMEHT
title String,required | 3aronoBok
CarouselSchema — M, Tequl »
description String,required | TekcroBuii onmc
image String,required | TlocunanHs Ha 300paKeHHsI










60

3alIU(PPOBYIOTHCS CHCIIANBHUM aITOPUTMOM, IPUUMAIOUH SIK KIIFOY KOJOBE CIOBO
(B HamioMy BHUOAAKy KJIIOUOBI CJIoBa 3amucaHi B ¢ail .env  3MiHI
JWT ACCESS TOKEN ta JWT REFRESH TOKEN). Ix norpi6no nagiiino
30epiratu, OCKUIBKH caMe 3a JOTIOMOTOI0 HUX BiOYBa€eThCs BepHdiKallis TOKCHIB.

Icnye 2 Bumm TokeHiB — refresh (TokeH OHOBIEHHS) Ta access (TOKEH
noctyny). TOKEHH OHOBJIEHHS BHUKOPHCTOBYIOTHCS sl OTPUMAHHS HOBOi Mapu
TOKCHIB, IpH 3aKiHUCHHI TEepMIHY il IOMEpEeAHIX, a TOKCHH JOCTyIy — I
OTPUMAaHHS JTOCTYIY 10 3aKPUTHUX KIHIIBEMX TOYOK. TOKEH OHOBJICHHS MOBHUHEH
nepeaaBaTuchk BukirouHo B HttpOnly—cookies. TakuM 9ynHOM OJ0KY€ThCSI TOCTYTI
JavaScript Ta 3a6e3nedy€eThCs 3aXUCT Bij JASSIKUX BUIIB BPa3IUBOCTCH, HAIIPHUKIIAT
B XSS (Cross Site Scripting).

VY BuUMaJIKy, SKIIIO 3JI0BMUCHUK CIIpoOye migpodutn iHpopMaIito B OyIb-saKii
3 YACTHH TOKEHY, TO 3(anbCcu(iKOBaHWN TOKEH BUSBUTHCS HE BAJTIAHUM, OCKUIbKH
Horo mianuc He Oyze BIANOBIAATH MEPBUHHOMY 3HAYeHHIO. OKpIiM LIbOTO, XaKep He
3MOKE CTBOPUTH HOBHUH MiIIKC, 60 B HHOTO HEMAE JIOCTYITY JO CEKPETHOTO KITFOUA,
KU 30€epiraeThcs Ha CEpBEpI.

B Hamomy npo€eKTi TPUBAIICTh KUTTS TOKCHIB Oyjie: 15 XBHIMH AJi access
ta 30 guiB ana refresh (pucynok 3.7). TokeH noctymny Oyne 36epiratuck B Local
Storage, a TokeH OHOBIIEHHS — B cookies. TOkeH cknagaeTbes 3 3 YaCTHH:

— 3aronoBok (Header) — MicTuth 2 mosst (THI TOKCHY Ta aJITOPUTM HIAKUCY);

— xopucHa 1H(opmanisa (Payload) — Oyab-sixka 1Hdopmariis, Ky BU Xoudere
3amu@pyBaTy 1 IEpeAaTH B TOKCHI;

— mignuc (Signature) — pe3yibTaT KOAYBaHHSI 3arojiOBKa Ta KOPHUCHOI
1H(popMallii 3a JOMOMOTOI0 AJTOPUTMY MIANKCY, BKA3aHOTro B 3arosioBky. [liamuc
JOJTAETHCS IO TOKCHA JuIsi 3a0C3MEUCHHS WOTro IUTICHOCTI Ta TICPEBIPKH
ABTEHTUYHOCTI NMPU OTPYMAHHI.

HaiinonyngpHimuM anroputoMoMm sl mianucy TokeHy € HS256. Taxox
JOMYCKAEThCS BHUKOPUCTAHHA ACCHMETPHYHOro amroputmy RS256. Woro
BIJIMIHICTIO € T€, [0 BiH CTBOPE JBa KJtoya: MyOmiyHui Ta npuBaTHUi. [IpuBaTHHii

BUKOPUCTOBYETHCS /IJIsi CTBOPEHHS MIANKCY, a MyOIIYHUHI JINIIe A IePEBIPKH.
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Ha ronoBHi# CTOPIHII pO3MINIYEThCS Clalep—Kapyceib 3 HAMBAKIUBIILIO
iH(opMali€to, Sska MOXKE 3alliIKaBUTH HOBHUX KOpHCTyBauiB. Hukue 3HaxoasaThes 8
HalKpamux poOiT CTYJIEHTIB, Ta JeAKi KOPUCHI TTOCHIIAHHS TT0 TEMATHIll HAyKOBO1
JisTIBHOCTI J1abopaTopii. IcHye okpeMa cTopiHka /carousel, Ha sKiff aBTOpHU30BaHi
KOPHCTYBadi MOXKYTbh 3MIHIOBaTH HAIIOBHEHHS Cllaiiiepa—Kapyceni.

Cropinka «HoBunmy». IIporpamuuii Ko CTOPiHKE po3MilIeHo B noaatky JI.
Ha 11i#i cTOpiHII 3HaXOASIThCSA OCTaHHI HOBUHHU — BiJl HAIfHOBIIIOI /10 HallcTapiIioi.
[Tokasyetbes nata myOmikauii. PeanmizoBana marigaiis 3 MOXKIMBICTIO IEPEX0Iy Ha
KOHKPETHY CTOPIHKY, a TaKoXX BIepei—Ha3aj 1o oAHii. MakcuMyM HOBHH Ha
cTopinii — 8. PeamizoBanuil psfioK TOIIYKY, SIKMM Oyjie IIyKaTH CBIBIIAJIIHHSA B
HazBax cTarred 1 TNoOKa3yBaTH Jume BiAQUIBTpoBaHI pe3yabratd. s
aaMiHICTpaTopiB Oyjae JTOCTYIIHOK KHOMKA «Buaanatm» Ha KOXHINA HOBHHI. BoHa,
SIK 3pO3YM1JIO 3 HA3BH, BUIAJISE CTATTIO.

JIist Toro, o0 NOTpanuTH Ha CTOPIHKY CTATTI IOTPIOHO HATUCHYTH Oy 1b—1€
B 00BesieHIN obuacti. KokHa crarts MICTUTH iH(OpMAITito Ipo CBOTO aBTOpPa, JAary
CTBOpEHHS (MyOiKallii) Ta KUIbKICTh neperisaAiB. OKpiM TOro peajli3oBaHa KHOIKa
«Hazan 1o HOBUH», fKa TOBEpPHEC KOPHUCTyBaua HAa CTOPIHKY BCIX HOBHH,
BPaxOBYIOUM MOLIYKOBHUH 3alUT Ta MariHauiloo. SIK0io 3aifTM Ha Taky CTOPIHKY,
OyAy4H aBTOPH30BaHNM, TO Oy/Ie JOCTYMHA KHOMKa «PenaryBaTtu HOBUHY», sIKa IIpU
HAaTUCHCHHI ICPCIPaBUTh Bac Ha CTOPIHKY /news/:id/edit, ne 3a momomororo
koMmmnoHeHTy Editorjsx MoxHa 3py4dHO peaaryBaTd HOBHHY. 3a HEOOXIJIHOCTI
(byHKIIOHAT peIaKTOpa MOYKHA 3MIHIOBATH B KOJII.

Ha cropinmi «IIpo konemx» 3HAXOIWUTHCS OCHOBHA iH(opMamis 1po
JISTBHICTh, MPEICTABIEHI HAMPSMKH JISJIBHOCTI, OCBITHI MPOTpamMH, KEPIBHUKH
T1JPO3/11JIIB 3 TOCHJIAHHAM Ha iX CTOpPIHKY Ha odimiiiHomy caiti [IJTAY.

Cropinka «Cnucok poOiT» ayxe cxoxka Ha cTopiHky «HoBuum». Tyt
3HAXO/IAThCS BCl POOOTH CTY/IeHTiB. Tak caMO peali30oBaHUM MOIIYK Ta HariHaiis.
HassBHa MOXIHMBICTH pearyBaTH Ta BHUAATNSITH 3alUCH U1 aBTOPHU30BAHMX

KOPHUCTYBayiB.
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XOCTUHTY, OCKIIBKM OC3KOIITOBHHM XOCTHHI HE € TapHUM pIIICHHAM 7S
PO3MIIIICHHS CalTy Ha MOCTIiHHIM 0CHOBI (OCOOJIMBO CAUTy HAIIOTO THITY, OCKLIBKHI
BiH MIOBUHEH MICTHTH JIOBOJII BEJIUKY KUIBKICTh iH(QOpMaIii).

ExoHOMIUHHMI aHali3 — 1€ MNpolieC BUBYCHHSA Ta OIIIHKM CKOHOMIUYHMX
ACTeKTIB SBUIL, MPOLECIB, PIIIEHh YM MPOEKTIB 3 METOIO0 3PO3YMIHHS IXHBOT
e(EKTUBHOCTI, BapTOCTi, MOXIMBUX BHUTIJ UM PU3HKIB. Y KOHTEKCTI PO3pPOOKH
B€OI0IATKIB 1€ BKJIIOUAE B cebe:

— amaii3 BUTpAT;

— MPOTHO3YBaHHS MPUOYTKIB;

— CKJIaJaHHs IpadikiB Ta BCTAHOBIICHHS KPUTEPIiB;

— OILIIHKY PUHKOBOT'0O MIOTEHLIAITY;

— OOrpyHTYBaHHS ONTHMAJIBHUX CTPATCTIN.

JUist oOTpyHTYBaHHSA AOLUIBHOCTI pO3pOOKH Ta BIPOBAIKEHHS MPOEKTHOTO
pILIEHHS BAPTO NPOBECTH PO3PAaXyHOK HACTYIMHUX €KOHOMIYHUX ITOKA3HUKIB!

— oIuiara mpari;

BUTPATH Ha KYMOBaHI BUPOOH;

— TPaHCHOPTHO—3aroTiBCIbHI BUTPATH;

— HaKJIaJHl BUTPATH;

— 1HLII BUTPATH.

Po3Mmip ommaru mpari BU3HAYAETHCS 32 PI3HUMH KPUTCPISIMU, TAKUMH SIK
CKJIQHICTh T4 YMOBH BUKOHYBaHOi poOOTH, MpodecCiilHl AKOCTI Mpar[iBHUKA, BIUIMB
HOTO TPYAOBOI AISUTBHOCTI Ta EKOHOMIYHOT JISUIBHOCTI TIIIPHEMCTBA. 3apo0iTHA
m1ara GopMyeThbCst 3 OCHOBHOT Ta JIOJIATKOBOI YACTHH OTLJIATH TIPAIL.

bazoBa 3apo0iTHS myara HapaxoBYeTbCA? BUXOASAYM 3 TapU(DHOI CITKH,
JIOTOBIPHHUX PO3IIHOK 200 IOCaJ0BUX OKJIAJIIB, T2 HE 3aJICKHUTh BiJ TOCIOIapCHKOT
JUSTIBHOCTI TIIPUEMCTBA.

JlonatkoBa ormiara mpaii — PI3HOMAHITHI MarepialibHi  3a0XOUYEHHS,
HanpuKIaa — mpemis abo HaxdaBKa 3a MIKITUBICTh. HapaxoBytoThCs 3a3BUYaii 1O
pe3yibTaraM  3aljlaHOBAaHUX Ta BHUKOHAHUX [IOKA3HUKIB, KBajl(ikariitHoi

M1TOTOBKH, YMOB BUPOOHHIITBA TOIIIO.
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BisbMeMo i1 po3paxyHKy MIHIMAJIbHO HCOOXITHHN CKJIaJ KOMaHIIU
pO3poOHHKIB: BeOau3zaitHep (au3), mporpamicT (Ipor) Ta TECTyBaJIbHUK (TECT).
Bizememo cepennto 3apruiaty BedauzaitHepa — 28000 rpH. Ha MicAIlb, Mporpamicra
— 38000 rpH. Ha Mics11s Ta TecTyBaIbHUKA — 34000 rpH. Ha MicsIb [S1].

OpieHTOBHO, pO3p0oOKa MPOEKTY 3aiime 2 TwkHA, ToOTO 10 pobounx AHIB.

[IpaniBuuku OyayTh MpaitoBaTH 1Mo crangapTHoMy 40-roguHHomy rpadiky
(8 rox./gewp). Buxomguu 3 1bOro MOTOAWHHA oOIIaTa Au3aiiHepa — 175 TIpH,
nporpamicta — 237,5 rpH, TectyBaibuuka — 212,5 rp.

dopmyna po3paxyHKy 3apoOITHBOI IIaTH:
30 = (Kuuis X Bpos) X Tp, (3.1)

ae  Kyuis— KITBKICTH POOOYHX AHIB;

Bos— TpuBasicTs pobo4oro JIHs B TOJUHAX;

T.— roguHHa cTaBKa po3pOoOHUKA.

Pospaxynok: 3ms = (10 % 8) x 175 = 14000 rpH.; 3npor = (10 x 8) x 2375 =
19000 rpH.; 3recr = (10 x 8) x 212,5= 17000 rpH.

Butpatu Ha npunbanusa (Buwp) B Hamomy BUNaAKy cTaHOBUTHMYTh: USB—
HakonuuyBad — 200 rpH., manip odicamii (1 ynakoska, 500 apkymis) — 220 rpH.,
0e311MITHUHN 1HTEepHET Ha Micsb — 250 rpH. Bevoro 670 rpH.

BusHadueHHs ~ TpaHCIOPTHO—3aroTiBENBHUX  BUTpPAT.  |paHCIOPTHO—
3aroTiBebH1 BUTpaTt (Brp) Mg po3paxyHKIB aHOTO THIY CTaHOBIATH 11% Bix
CYMH BUTpAT Ha MpUAOaHHS TOBAPIB.

B, = By, X 0,11, (3.2)

np
ne  Bup— ButpaTtu Ha npugOaHHs.
PospaxyHnok: Brp = 670 x 0,11 =73,7 rpH.
Busnauennss naknmagaux ButpaT. Hakmagni Butpatd (Bu) npoekTHHX
oprasizaiiiii cknaiaroTb 25% BUTpaT Ha OIIATy Mparlll.

BH = (3,&1/13 + 3npor + 3TECT) X 0,25, (33)
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HaiinemeBmuii BapiaHT HaM HE MiAXOJUTh, OCKIIBKH HAM MOTPIOHO MIHIMYM
2 cantu (oguH 1y React—momatky, iHmmi 11 Node.js cepBepa). Kpamuit Bapiant
kKomTye 285 TpuBeHb Ha Micsmb Ta Hamae 20 rirabaidt mam’sti Ha NVMe—
HakomuuyBaui, 1 rirabaliT omepaTHBHOI MaM’sATI Ta MOKJIUBICTH TI'cHepallii
6eskomroBHoro SSL—ceptudikary. B minomy — npuitHATHHIA BapianT Ijs HAIIOTO
BeOnonarky. Haitmopoxkumii Bapiant 3a 407 rpuBeHb Hagae OuIbIe mam’gTi Ta
MOXJIMBICTh CTBOPIOBATH O0€3MEKHY KUIBKICTh CAMTIB, ajie¢ B HAIIOMY BHUIIAJKY IIC

HENoTpiOHO. 3yNIMHUMOCH Ha BapiaHTi 3a 285 rpuBeHb Ha MiCALIb.

BucnoBku 10 po3ainy 3

VY pesyabrari poOOTH HaJl OCTAHHIM PO3ALIOM, HaMU OYyJIO CHPOEKTOBAHO
MaKETH CTOPIHOK BEOA0IATKY 3a JIonoMororo rpadignoro peaakropy Figma. [icis
1IbOTO, 0a3yl04YnuCch HA CTBOPCHHX MAaKeTaxX, Ta TOCTaBICHUX BHUMOTax Yy
nonepeaHLOMy po3/Lal Oyno peanizoBaHo ()aKTUUHO JBa JOJATKH — CEPBEp Ta
KiieHT. byno B moBHOMY 00cs31 peastizoBaHo 3aIIaHOBaHUH (PYHKITIOHAII CEPBEPHOT
YaCTMHU — CTBOPEHA BEJIWKa KUIBKICTh KIHIIEBUX TOYOK, KOHTPOJIEPIB, CXEM Ta
1HIIMX enemMeHTiB koy. CtBopeHo NoSQL 6a3y ganux Ha ocHoBl MongoDB.

AHaJOTIYHO y TOBHOMY 00Csi31 OyJIO pcaii30BaHO KIIEHTCHKUN J1OJATOK,
BUKOPUCTOBYIOUM TexHOJIOTII0 React Ta nomoMoxHi 0101ioTeku. Po3pobiieHa
aJIMIHICTpaTHBHA TIAHCIIb, PYHKITIOHAT aBTOPU3Allii HA OCHOBI CYy4acHOI TEXHOJIOT11
JWT—ToKeHIB, CTBOPEHO aanTUB IJisl MOOUTBHUX MPUCTPOiB. Bech BUXiqHMI KOJ
po3MileHo B myOmiuHux peno3urtapiax GitHub. Po3poOseH! pimeHHs: THMUYacoBO
po3mileHo Ha 6e3koiToBHI XxocTuHrH dashboard.render ta Vercel.

[IpoBeaeHO €KOHOMIUHMK aHalli3, IOpaxOBaHAa OPIEHTOBHA BapTICTh
peamizaitii momiOHOTO MPOEKTY, sKa ckiana 65573,7 rpH. Po3risiHyTo MOXKIUBICTD
PO3MIILIEHHSI CalTy Ha MOBHOLIHHOMY XOCTUHTY. [lns 1poro oOpaHO XOCTHHT

ukraine.com.ua, Ta Tapud «Kpamuit» BapTicTiO 285 TpH./MiCHIIb.
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BUCHOBKMU

Bumoru 50 Be6101aTKIB HAPOCTAIOTh HA/I3BUYAHO 1MIBUIIKO. BoHM cTaroTh
HE IPOCTO EIEMEHTOM, a BAXKIMBOIO CKJIa10BOIO YCIIIMHOTO (PYHKIIOHYBaHHS Oy ab-
SKO1 oprasizaiiii, ycTaHOBHM, Oi3HECy TOINO.. 3a pe3yjibTaTaMH BHKOHAHHS
KBaji(ikaiiitHoi poGoTH MOKHA 3pOOUTH HACTYITHI BUCHOBKH.

1. IlpoananizoBano pi3HOMaHITHI BeOCAWTH Ta CHCTEMaTH30BaHO iX 3a
XapaKTePUCTUKAMM, TPU3HAUYCHHSAM Ta ONTHUMAJIBHUM CTCKOM TEXHOJNOTiH. B
pe3yabTaTi AOCHIHKEHHS MOXXHA 3pOOWTH BHUCHOBOK, IIO JUIsl KOXHOI 3amadi
NoTpIOEH CBIN IHCTPYMEHT Ta MIJIX1] — YHIBEPCAJIbHUX PILIEHb HE ICHYE.

2. Onucano Ta mnopiBHsAHO frontend—pimenns, cepen sikux HTML-
npenpouecopu (Pug, Haml), CSS—6i6miorexkn (Tailwind, Ant Design Ta ixmi).
OcobnuBa yBara Oyna npucssucHa JavaScript—dperimBopkam React, Angular, Vue,
Svelte, mna npocnimxkeHHs sSkux Oylo CTBOPEHO MOPIBHSUIBHI — TaOIWL.
VHIBepcalbHUM pilIeHHSIM BuUsABHBCA React. OxpemMo po3mIsiiajuch CUCTEMHU
KepyBaHHs koHTeHTOM (CMS): mocnipkeno  kiacudikamiio, 0COOIUBOCTI
3aCTOCYBaHHS Ta TaTy31 BUKOPUCTAHHS, JUTSI SIKUX BOHH MPU3HAYEHI.

3. Takox posmsiHyTo backend—iHcTpymeHTapiid: MPOBEACHO TOPIBHSHHS
nonysipaux  gpeiimopkiB  (Laravel, Express, Django, Spring), a0CiKCHO
0coOMMBOCTI BUKOpHUCTaHHA pi3HUX 0a3 jganux (SQL, NoSQL) ta cucrem
yopaBimiHAsS  0a3amu  naHuX. [IOpIBHSHO NPOAYKTHUBHICTH Ta  IIBHIKOIIIO
nonynsipaux BeOcepsepiB (Nginx, Apache). Kpany pesynsratu mokazas Apache.
Po3misiHyTO criocoOu TecTyBaHHSI Ta BIJIaJIKM CEPBEPHOI YaCTUHU BEOAOAATKY 3a
JIOTIOMOT OO CIICIIAIFHOTO IporpaMHoro 3ade3neucHus (Postman, Insomnia).

4. TlpoBeneHuii aHasi3 JONOMBKHOTO MPOTPAMHOTO 3a0€3MEUeHHS: CUCTEMU
KOHTPOJIFO BEpCiii Ta XMapHI pemno3uTapii, IHTETPOBaH1 CEPEIOBUINA PO3POOKH,
nakeTHl MeHekepu, Docker Ta koHTeHepU3allisl.

5. TlpoBeaeHo aHali3 aKTyaJIbHUX METOAOJOTIM MPOCKTHOI JISUTBHOCTI Ta
BUJIIJICHO TIEPEeBarn BHUKOPHUCTAHHS CYMPOBITHOTO MPOTPAMHOTO 3a0€3TeUeHHS.

CyuacHa metojionorisi Agile € uy1oBUM BUOOPOM JJIsI BIPOBAIKEHHS B JIISUTHHICTD
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bipMu, 110 3aHMaeTbc  PO3poOOKOIO BEOJOATKIB. B  SKOCTI mporpaMHOro
3a0e3IeucHHS MOXKHA BHKOPHCTOByBaTH Microsoft Project/Jira s macmTabHUX,
abo Asana/Trello qyst cepenHix Ta MamuX MPOEKTIB.

6. BusHaueHO NpU3HAYCHHS, OCHOBHI BHMOTH Ta OCOOJMBOCTI BEOCAMTIB
3aKJIaJliB OCBITH. TakoX MpoBeaeHa MOPiBHSUIbHA OIIHKA IBOX ICHYIOUMX BEOCANTIB
CTPYKTYPHHX MiIPO3ALTIB 3aKiaaiB OCBITH, HEAONIKH Ta MepeBaru sKux Oyio
BPAxXOBaHO ITi/1 Yac peasizallii MpakTUIHOI YaCTHUHHU KBadidiKalliiHoi poOoTH.

7. Y mpuxnagniii yacturi poOOTH OYB CIPOEKTOBAHWN Ta po3pobieHuit
BEOI0/TATOK JJIs1 BAOKPEMJICHOTO CTPYKTYPHOTO MiAPO3/1TY 3aKiIaay BUIIOI OCBITH.
Crnuparoyuch Ha paHilIie MPOBEACHI JOCIKEHHS PpO3po0JICHO CTPYKTYpy Ta
chopMOBaHO BHUMOTM J0 MalOyTHLOro Be0O3acTOCYHKY. CTBOPEHO MakKeTH
30BHIINIHBOTO BHUIVIAJy CTOPIHOK Ta OKPEMHX CJICMCHTIB, Ha OCHOB1 SIKHX
peaiizoBaHO MpaIloody BEpPCil0  JOAaTKy. 3arajoM, BeCh 3allsTAaHOBaHHH
(YHKIIOHAJT peali30BaHMil B IOBHOMY 0OCs31.

8. IlpoBegeHo ~ GKOHOMIYHE  OIIHIOBaHHS ~ BapTOCTI  PO3pOOJICHHS
aHaJIOTIYHOrO BeOIONaTKy. BCTaHOBIEHO, 110 BEOCAWT MOB’SI3aHUM 3 JISTIBHICTIO
3aKiIajy BHUIOI OCBITH HE TPUHOCHUTHME MPSMOTr0 NpHOYTKY, aje CHPUATAME
MIJBUIIEHHIO penyTalii 3akiaay OcBITH. BapTicTe BHOpoBajKeHHA MTOAIOHOTO
MIPOEKTY CTAHOBUTH OPIEHTOBHO 65 573,7 rpH. JJOCHIIKEHO BaplaHTH PO3MILLEHHS
BecOCalTy Ha XOCTHHTY. 3p00icHO BUOIp Ha KOpPUCTH Tutardgopmu ukraine.com.ua Ta
tapudy «Kpamwuii» 3a 285 rpH. Ha MicsAUb.

9. 3a pesympraramMu pPoOOTH OITyOJIKOBaHI TE3W JOIOBIJICH Ha HAyKOBO-

MPAKTUIHUX KOH(GEPEHINSX (101aToK M).

[lonanpiie BIOCKOHAICHHS pPOOOTH MOXJIMBO B HAUPSIMKY PO3BUTKY
marpumMku SEO, ockinbku React nyxe morano 3 HUM B3aemMojie. Takox MOXIUBE
po3mupenHs (QyHKIoHany BeOaonmatky. Hampukman, po3poOka momyns s
TECTyBaHHS Ta ONWUTYBAHHS CTYJEHTIB, abo OJOK 3 BiJeoMaTepiaJlaMH.
BnpoBamxennss TypeScript y TpO€KT M03BOJIUTH OUIBII JIETKO PO3MIUPIOBATU

MIPOEKT Ta CTBOPIOBATH HOB1 (PYHKITIOHANBHI OJTOKH.





