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AHOTAIISA

bakanaBpcbka poOoTa  TpHCBSYEHA  PO3POOJIEHHIO  BEO30pPIEHTOBAHOI
iHdopmaiiiiHoi cucremMu ynpaBiiHHS TpoekTamu  «ProSync IT». ¥V  pobori
NpoaHali30BaHO TMpeaMeTHy o0jacth ympaBiiHHS [T-mpoekramm 3a THYyYKHMHU
METOJIOJIOTISIMM, BHMKOHAaHO TIODIBHSHHS HAsBHUX NPOrpaMHUX AaHAJOTIB Ta
OOTpYHTOBaHO JOIIIBHICTH CTBOPEHHsSI BJACHOTO pimieHHS. CHpoeKTOBaHO
apXITeKTYpy CHCTEMH, CTPYKTYpy pemsiiiHoi 6a3m manux 1 moOymoBano UML-
mozeni. [Iporpamuo peamizoBano cepepHy uactuHy 3 REST-API Ta poasoBum
PO3MEXKYBaHHSM JOCTYIYy, @ TaKOX KJIIEHTCHKUII OJTHOCTOPIHKOBHM 3aCTOCYHOK 13
Kanban-nomikorw, oOJIKOM TpyJIOBUTpPAT, CHUCTEMOIO CIIOBIllIEHb, AHAJTITUKOIO Ta
reHepamiero PDF-3BitiB. [lpane3natHicTh CHUCTEMHU MIATBEPIKEHO KOMILJICKCHUM
TECTYBaHHSIM.

KmogoBi  cinosa: THOOPMAIIIMHA CHUCTEMA, VYIIPABJIHHA
I[MPOEKTAMU, SCRUM, KANBAN, OBJIIKYACY, REST API, REACT, NODE.JS,
EXPRESS, SEQUELIZE, MYSQL.



ANNOTATION

The bachelor’s thesis is devoted to the development of the web-based project
management information system ‘“ProSync IT”. The work analyses the domain of IT
project management based on agile methodologies, compares existing software
analogues and substantiates the feasibility of building a custom solution. The system
architecture and the relational database structure are designed, and UML models are
built. The server side is implemented as a REST API with role-based access control,
and the client side is a single-page application featuring a Kanban board, time tracking,
a notification subsystem, analytics and PDF report generation. The operability of the
system is confirmed by comprehensive testing.

Keywords: INFORMATION SYSTEM, PROJECT MANAGEMENT,
SCRUM, KANBAN, TIME TRACKING, REST API, REACT, NODE.JS, EXPRESS,
SEQUELIZE, MYSQL.
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HHEPEJIIK OCHOBHHUX ITIOBHAYEHD I CKOPOYEHD

API (Application Programming Interface) — mporpamauii iHTepderic
3aCTOCYHKY.

CRUD (Create, Read, Update, Delete) — cTBOpeHHS, YMTaHHS, OHOBJICHHS,
BHJIAJICHHS.

CSS (Cascading Style Sheets) — xackaaHi TaOJIUII CTHIIB.

DnD (Drag-and-Drop) — mexaHi3M nepeTsaryBaHHs €JIeMEHTIB iHTepdeicy.

DTO (Data Transfer Object) — 00’€xT nepegaBaHHs JaHUX.

HTTP/HTTPS (HyperText Transfer Protocol (Secure)) — mnpoTokomn
nepeaaBaHHs TIePTEKCTY.

JSON (JavaScript Object Notation) — TekcToBul hopMaT 0OOMIHY TaHUMH.

JWT (JSON Web Token) — TokeH aBTeHTU]IKAILII].

KPI (Key Performance Indicator) — kiro4oBuii mokazHUK €(EKTUBHOCTI.

MVC (Model-View-Controller) — apXiTeKTypHHI TaTepH «MOJI€Tb—I10/IaHHS—
KOHTPOJIEPY.

ORM (Object-Relational Mapping) — 00’ ekTHO-pesiiiiiHe BiTI0OpaKeHHS.

REST (Representational State Transfer) — apxiTekTypHHii CTUITL BeOCEPBICIB.

SPA (Single Page Application) — 0qHOCTOPIHKOBUI 3aCTOCYHOK.

SP (Story Points) — ymMoOBHa oIliHKa CKJIaHOCTI 3aBIaHHS.

CKB/] — Cucrema kepyBaHHs 0a3aMu JaHUX.

IC — Indopmarniiina cucrema.

I13 — I[Iporpamue 3abe3reueHHs.



BCTYII

VY cyuacHux IT-xomMmaHisIX ycIilHe BUKOHAHHS MIPOEKTIB 3aJICKUTh HE JIUIIIE
Bl mpodeciiHNX HAaBUYOK KOMaHIM, a W BIJ €(peKTHUBHOI opraHizaiii poOodmx
nporieciB. HapiTh 3a HasSBHOCTI JOCBITUEHHUX PO3POOHHUKIB 1 TECTYBaJIbHHUKIB
BIJICYTHICTb 3pYYHOIO IHCTPYMEHTY JIJIsl KOOPAUHAIIT pOOOTH MOKE MPU3BOIUTH J0
BTpAaTH 4Yacy, HEPIBHOMIPHOTO pO3MOJIITY HABaHTAXEHHS Ta TPYIHOIIIB 13
KOHTpPOJIEM BUKOHaHHs 3aBnaHb. OcoOIMBO II€ MOMITHO IMiJ 4Yac POOOTH HaJ
JIEKITbKOMa MPOEKTAMH OJHOYACHO, KOJIM HEOOXI1HO TOCTIHHO BIICTEXKYBAaTU
porpec, KOHTPOJIIOBATH TEPMIHM BUKOHAHHS Ta aHalI3yBaTH BUKOPUCTAHHS
pecypciB.

Ha mpakruiii 6arato koMaH; BAKOPUCTOBYIOTh HAO1p OKPEMUX IHCTPYMEHTIB
JUISL BEJIEHHS 3aBJlaHb, OOMIHY TOBIJOMJICHHSIMH, OOJIIKY poOOYOro dYacy Ta
(dbopmyBaHHs 3BITHOCTI. Takuid MiAXiJ CTBOPIOE IOAATKOBI TPYAHONIl, OCKIIBKH
1H(opMmariis 30epiraeTbCs B PI3HUX CHCTEMaX 1 MOTpeOy€e pyyHOTO y3ro KeHHS. Y
pe3ynbTaTi KepiBHUKAM MPOEKTIB JOBOJUTHCS BUTPAUaTH 3HaYHY YACTHHY 4acy Ha
MOITYK aKTyaJbHUX JIAHWX Ta MIATOTOBKY 3BITIB, & YYaCHUKA KOMAaHIW HE 3aBXKIU
MaloTh IMOBHE YSBIICHHS PO MOTOYHUN CTaH POOIT.

[TonynapHi mporpamMHi IPOAYKTH AJIA YIOPABIIHHSA NPOEKTaMHU, Taki sk Jira,
Trello abo Asana, TpOMOHYIOTH IIUPOKHN HAOIp MOMKIMUBOCTEH, OJHAK iX
BUKOPDUCTaHHA HE 3aBXAW € JOUUIPHUM Ui HEBENWKUX Komania. YacTtuHa
(GyHKILIOHATY MOKE 3aJIMIIATUCSA HE3aTpeOyBaHOM0, a JEsIKI MOKIIMBOCTI JOCTYITHI
JUIIIE y TIaTHUX Bepcisx. KpiM Toro, BAKOPUCTaHHS CTOPOHHIX CEPBICIB HE 3aBXKIU
JT03BOJISIE TOBHICTIO KOHTPOJIIOBATH JaH1 Ta aJanTyBaTH CUCTEMY 1]l OCOOJIMBOCTI
KOHKPETHOTO POOOYOTo MPOIIECy.

VY 3B'SI3Ky 3 IIUM aKTyaJbHUM € CTBOPEHHS BJIacHOi 1H(GOpMAIIitHOT cHCTeMH,
sKa TOEIHYBAaTHME OCHOBHI 1HCTPYMEHTH YMPABIIHHS TMPOEKTAMU B €IUHOMY
cepenoBuill. Taka cuctema MOBMHHA 3a0e3MedyBaTH IJIAaHYBAaHHS IPOEKTIB 1

CIOpPHUHTIB, poOOTYy 13 3aBaaHHsMU Ha Kanban-gomiii, oOdiK BHUTpauyeHOro 4acy,
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iHQOpMyBaHHS yYaCHUKIB KOMaHIM TMPO BaXJIuBI 3MIHM Ta (HOpPMyBaHHS
aHATITUYHOI 3BITHOCTI.

Meroto 0akanaBpchkoi poOOTM € TPOEKTYBaHHS Ta PO3POOJICHHS
BeO30pieHTOBaHOI 1H(GOpPMAIiITHOT cUCTEMU ypaBiiHHS mpoekTamu «ProSync [Ty,
sKa J03BOJISIE€ LIEHTPATI30BaHO OPTraHi30BYBaTH pPOOOTY KOMaHAM, KOHTPOJIIOBATU
BUKOHAHHS 3aBJaHb 1 3IACHIOBAaTH aHajl3 pPe3yjbTaTiB AISJIBHOCTI B MEXKax
€IMHOTO MPOTPAMHOTO CEPEIOBUIIA.

O6'exTOM mOCHIKEHHS € TpoliecH ynpasiiHHs [T-nmpoexTtamu Ta opranizarii
KOMaHHO1 pOOOTH Mij 4ac po3pOOJICHHS TPOTPaMHOI0 3a0€3eUCHHS.

[IpeameToM  AOCHIIPKEHHS € METOOM Ta 3aco0M  NPOEKTYBAHHS
Be030pieHTOBaHUX 1H(MOPMAIIMHUX CHUCTEM YIPABIIHHS TMPOEKTAMHU, a TaKOXK
TEXHOJIOT1i  peami3aiii KIIEHTCbKOI Ta CEpPBEPHOI YaCTUH MPOTPAMHOIO
3a0€3MeUeHHS.

J1J1st TOCSITHEHHS TIOCTABJICHOT METH HEOOX1/THO BUPIIIUTU TaKl 3aBJIaHHS:

— TmpoaHaiizyBaTh 0coOsuBOCTI ympaBiiHHS [T-mpoexktamu Ta AOCTIAUTH

ICHY10Y1 IPOrPaMHI AHAJIOTH;

— BU3HAUUTHU (DYHKIIOHAJIBHI Ta HE(YHKIIOHATIbHI BUMOTH JI0 CUCTEMU;

— CHPOEKTYBATU apXITEKTYypy CHUCTEMHU Ta CTPYKTYpy peJsLiiHoi 0a3u

nanux, nooyaysatu UML-moneni;

— oOrpyHTyBaTd BUOIp TEXHOJIOTIYHOTO CTEKYy Ta peajizyBaTu CEPBEPHY

gactuHy 3 REST-API 1 ponsoBuM goctymnom;

— pO3poOUTH KIIIEHTCHKUI Be03aCTOCYHOK 13 miaTpuMkoro Kanban-momikwu,

00J1IKy 4Yacy, CIOBIIIEHb, aHATITUKY Ta TeHepailii PDF-3BiTiB;

— BUKOHATU TECTYBAaHHS CHCTEMH W NEPEBIPUTH BIAMOBIIHICTH peanizalii

MOCTaBJICHUM BUMOTaM.

ITin yac BUKOHaHHS POOOTH BUKOPUCTAHO METOJM CHUCTEMHOIO aHalI3y,
00'€KTHO-OPIEHTOBAHOTO MPOEKTYBAHHS, PENSIIINHOTO MOJEITIOBaHHS JaHUX, a
TaKOX Cy4YacHI MiIX0I1 A0 PO3pOOICHHs BeO3aCTOCYHKIB.

[IpakTune 3HaueHHs pPOOOTH TIONATAE Yy CTBOPEHHI Mpare3gaTHol

iH(opMaIifHOT CUCTEeMHU, Ky MOXKHAa BHUKOPHUCTOBYBAaTH IS YIPaBIIHHS
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MPOEKTAMM  HEBEJIMKUX 1 CEPeNHIX KOMaHJ PO3POOHUKIB MPOrPaMHOTO
3a0e3neyeHHs. 3arpornoHOBaHe pillieHHS 3a0e3neuye IeHTpani3oBaHe 30epiraHHs
JaHUX, MiIBUIIYE TPO30PICTh BUKOHAHHS 3aBJIaHb Ta CIIPOIIYE Mpoiiec GopMyBaHHS
3BITHOCTI.

CtpykTypa poOOTH CKIATAETHCS 31 BCTYMY, TPHbOX PO3AUIB, BUCHOBKIB,
CIHCKY BHKOPHUCTaHUX JDKEpPENT 1 JOJATKiB. Y TMEpIIOMY pPO3AUIi PO3TISTHYTO
MpEeAMETHY 00JacTh Ta MPOBEIACHO aHAMI3 ICHYIOYHMX pimeHb. Jpyruii posmin
MPUCBSIUYCHO MPOEKTYBAHHIO apXITEKTypU CHCTEMHU Ta CTPYKTypu 0a3u maHuX. Y
TPEThOMY PO3MiNII OMHCAHO TPOTPaAMHY peali3alifo Ta Pe3ylbTaTH TECTYBaHHS

po3p0o0JIeHOi 1HPOPMAIIHHOT CUCTEMU.
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1 AHAJII3 IPEJIMETHOI OBJACTI TA IOCTAHOBKA 3AJIAUI

1.1 AnaJji3 npeamMeTHoi 00J1acTi Ta npoueciB ynpasJinus IT-npoekramnu

[IpenmerHoro oOnacTio poOOTHM € YHOpaBIiHHSI TMpoekTamMu Yy cdepi
PO3pO0JIEHHSI MPOTrpaMHOro 3a0€3MeUYeHHS] — JAISUIbHICTh, IO OXOILUTIOE€ TOBHMM
KUTTEBUM IUKJ TPOIYKTY: BiJ 300py BUMOT Ta iHIMIAINT O pemi3y W CympoBOY.
KirouoBe 3aBiaHHs yNpaBiiiHHS B TAKOMY CEPEOBHILI MOJSATAE B PALliOHAIBHOMY
PO3MOIIII JIFOACBKUX, YaCOBUX 1 TEXHIYHUX PECypCiB 3aJJis JTOCITHEHHS BUCOKOI
IPOAYKTHUBHOCTI KOMaHIU Ta SKICHOTO pe3yJbTaTy y BH3HAueHi TepMinu. Ha
BIIMIHY BiJ] MMPOEKTIB 13 3a37aJI€Tiib HE3MIHHUM 00CsSIroM poOit, po3pobieHus [13
XapaKTEepPU3y€e€ThCAd BHCOKOIO MIHJIMBICTIO BUMOT, IO 3YMOBIIOE TMOLIMPEHHS
ruydkux (Agile) miaxo/iB 10 oprasizaiiii opar.

HalinommpeHiluMu THyYKMMH METOJOJIOTIIMUA € (peiiMBOopk Scrum Ta
niaxia Kanban. 3rigHo 3 oimiiiHUM KEpIBHUUITBOM, Scrum OpraHi3oBy€ poOOTy y
BUIJISIAI KOPOTKUX 1Te€paliidi — CHOPHUHTIB, YIPOJOBXK SKUX KOMaHAAa BHKOHYE
3aIJIaHOBAHUN 00CAT 3aBJIaHb 1 IEMOHCTPY€E NMPUAATHUN 1O BUKOPUCTAHHS MIPUPICT
npoaykty [1]. PoGoTa cTpyKTypy€eThCsl HaBKOJIO OEKIIOTY — YHOPSAJKOBAHOTO 32
MPIOPUTETOM TEpeNiKy 3aBllaHb, 13 SKUX Ha KOXXEH CIPUHT BiIOUPAETHCS
nocwibHuil  00csr. [limxinm Kanban, cBoero uyeproro, poOWTH akKIEHT Ha
Oe3nepepBHOMY TOTOII1 POOIT 1 Bi3yasizallii cCTaHy 3aBJjaHb Ha JIOIIII 31 CTOBMOISIMHU-
CTaTyCaMH, IO JIa€ 3MOTy KOMaH 11 0a4uTH, 110 3p00JICHO, 10 B pOOOTI, a 10 0UiKY€
Ha BUKOHAHHS. CIJILHUM 711 000X MiAXO/IIB € TparHeHHs 0 MPO30POCTI MPOLIECY,
PEryJIIPHOTO NEPETIIS Y PE3YJIbTATIB 1 MIBUIKOTO pearyBaHHs Ha 3MIHY IPIOPUTETIB
[5, 6].

CucreMHMII aHami3 JISJIBHOCTI KOMaHJ PO3POOKU J1a€ 3MOTy BUOKPEMUTHU
KUTbKAa aKTyaJbHUX MpOoOJeM MEHEIXMEHTY, HaNpUKIaJ HU3bKa MPO30pICTh
pO3MO/ITy 3aB/laHb: KEPIBHUK MM030aBIECHUN MOKIIMBOCTI OAUUTH pealibHy OTOYHY
3aBAHTAXKCHICTh BUKOHABIIIB, YHACIIJIOK YOr0 OJIHI CHEHIAICTH BUSIBISIOTHCS
MEepPeBaHTAKEHUMH, TOJI SK I1HIIN MarTh HAJUIMIIOK BUIBHOTO 4Yacy. [lpyroro

npo0JIEMOI0 € BIJICYTHICTh JIOCTOBIPHOTO OOJIIKY TpyJIoBUTpar — 0e3 (ikcarii
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(akTHYHO  BHUTPAYCHOIO0 4Yacy HEMOXJIMBO aHI 00 €KTUBHO  OILIIHUTH
OPOAYKTHBHICTb, aHI CIUIAaHyBaTW HACTymH1 itepamii. TpeTboro € BHCOKa
TPYAOMICTKICTh (pOpMYBaHHS 3BITHOCTI, KOJIM MEHEJKEp BPYYHY 3BOJIUTH JaHI 3
pI3HUX JDKEpeJl, BUTpayalud Ha 1€ Yac, sSKMM Mir Ou OyTH CHpsMOBaHUM Ha
ynpaBiiHHSA. TakoX BHUKOPUCTaHHS PO3PI3HEHUX I1HCTPYMEHTIB (€IEKTPOHHHUX
TaOJUIb, MECEHJIKEPiB, HOTATOK) MPHU3BOJUTH 10 JACIEHTpatizaimii JaHux, ix
nyOIOBaHHS Ta BTPATH, a OTXKE — JI0 3pUBAHHs TEPMiHiB.

CkJIagHICTh KOOpAWHAINT CTPIMKO 3pOCTa€ BITHOCHO MaciuTaly IMPOEKTY,
KUTBKOCTI 3aJTy4€HHUX CIEHIaTICTIB Ta PI3HOPITHOCTI BUKOHYBAHUX 3aBJaHb. Y ce 11e
dbopmye 00’ €eKTUBHY NOTPEOY B €AUHOMY IUPPOBOMY CEPEIOBUIIII, SKE MOETHYBAIIO
0 TuTaHyBaHHS, BEJIEHHS 3aBJ/iaHb, OOJIK Yacy Ta aHAIITUKY, MIHIMI3YIOUH PYUYHY

IpaiIfio Ta yCyBarouu iHPOpMaIliifHi pO3pUBU MK YYaCHUKAMU TIPOILIECY .
1.2 Orasia nporpaMHUX aHAJIOTIB

st hopmyBaHHSI 00’ €EKTUBHUX BUMOT JI0 TPOEKTOBAHOI CUCTEMH MOTPIOHO
JOCIIIITH HAsIBHI MPOTPaMHI PIIIEHHS, IO € CTaHAapTaMH B Tally31 YHpPaBIIIHHA
MpOEKTaMu. AHami3 CHUJIBHUX 1 CJIA0KUX CTOPIH MPOBIIHUX TUIATPOPM T03BOJISIE
3aMO3UYUTH BIANII 1HKEHEPH] PILIEHHS Ta YHUKHYTH XapaKTepHUX HEHOJIKIB. [[is
pO3IIIALy BiAIOpaHO TpU HAMOUIBII TOMYJSPHI CUCTEMH, IO YOCOOJIOIOTH PI3HI
maxoaun: Jira, Trello Ta Asana.

[lepmmm ananorom e Jira Big komnanii Atlassian — noTy»kHa miatdopma st
THYYKOT'O YIPaBIiHHSA, OpI€EHTOBaHA HacaMmIiepe]] Ha KOMaHIU po3poOku [2].
Cucrema miarpumye Scrum- 1 Kanban-nmomiku, BeneHHs O€KJIOry, IJIaHYBaHHS
CIPUHTIB, OLIHKY 3aBAaHb y Story Points, moOyaoBy naiarpam 3ropsHHS Ta
pPI3HOMAaHITHI 3BITH, @ TaKOX IHTETPYETbCS 3 BEJIMKOIO KUIBKICTIO 30BHIIIHIX
cepBiciB. CuIbHOIO CTOpPOHOI Jira € TiMOMHA (QYHKIIOHATY Ta THYYKICTb
HaJalTyBaHHS poOOYMX TIPOIECIB, ajieé came IS HACHYCHICTh O00epTaeThCs
CKJIQIHICTIO: TIaTGopMa Mae€ BHUCOKHH TMOPIT BXOMY Ui HOBHUX KOPHUCTYBAadiB,
BHMarae TpUBaJIOTO HAJAIITyBaHHsI, & BAPTICTH JIIIEH3YBAaHHS JIJIs1 BEJIMKUX KOMaH]T

€ BimuyTHOW. [l HeBenwkoi KOMaHAM 3HAYHA YacTMHA MOXKJIMBOCTEH Jira
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3QJIUIIAETHCS HE3aTPeOYBaHOIO, 1110 POOUTH 11 HAJJIUIITIKOBOK. 30BHIIIHIN BUTJIS

iHTepdeiicy Jira HaBeneHo Ha pucyHky 1.1.

Board LA S

Q @@g@ +3 Epic v GROUP BY Choices v

TODO 12 IN PROGRESS 4 INQA 4 DONE 4
mplement feedback collector Update T&C copy with v1.9 from Adapt web app no new payments Quick booking for accomodations -
the writers guild in all products that provider web
[ nuc-205 ® v 9 have cross country compliance .
3 Nuc-3a¢ h 8 A @ ) nuc-336 v ihe x @
0 nuc-213 1 XD O
Bump version for new AP for billing Ij .
Purchasing error - edit fields Fluid booking on tablets
0 nuc-208 3 Q Bump feedback icon version
) Nuc-354 T‘A A e ) Nuc-343 v 5 @
Em,',:v'. 3 ve
Add NPS feedback to wallboard
Multi-dest search Ul web Shoping cart purchasing error -
[E) nuc-208 1 e Tech spike on new stripe integration quick fix required
with paypal [E nuc-338 2 -~ ’
) nuc-35a v 8 2 6
Add analytics events to pricing [8 nuc-21s 3 - @
page
) nuc-209 3 A ’ Change phone number field type to
'‘phone
Resize the images for the upcoming (& nuc-217 T% T X e
campaign o
] nuc-210 B A 8

Pucynox 1.1 — InTepdeiic cucremu Jira

Hpyrum anamoroMm € Trello — iHcTpyMmeHT Ha ocHoBl Kanban-pomoxk, mo
HalnexuTh Tik camiit Atlassian [3]. Trello OyayeTbcs Ha mpocTiii TpupiBHEBIi
lepapxii: JOIIKH MICTATh CIHUCKH, a CIIUCKA — KapTKH, Kl MEPETATYIOThCS MIXK
CTOBIILISIMU 3a jomoMmororo MexaHizMmy drag-and-drop. IlepeBaroro Trello €
IHTYITUBHO 3pO3yMUIHi 1HTepdeic 1 MIHIMAIBHHUM MOPIT BXOAY: KOMaH/Ia MOXKE
noyatu poOoTy 3a JiiueHi roguHu. [Ipote 6e3xkomTOBHA BEpcist oOMexkeHa (30Kpema
KUIBKICTIO A01I0K 1 utie Kanban-nogannsm), a camiii cuctemi Opakye BOy10BaHUX
3ac00iB TJIIMOOKOT AaHANITUKH, IOBHOIIIHHOTO OOJIKy Yacy Ta I1HCTPYMEHTIB
yIpaBJIiHHS 0araTOpiBHEBUMU IIPOEKTAMU, YEPE3 1110 BOHA KPAIlle MACy€ HEBEIUKUM
abo 0coOHCTHM IHIIIaTMBaM, HI)K CHCTEMAaTHYHOMY YIPAaBIIHHIO PO3POOKOIO.

InTepdeiic cuctemu Trello HaBeneHo Ha pucyHky 1.2.
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# @ Trello Workspaces v Q Jump to...

' N Y . O

To Do Doing Done

Creat
Collect all assets Schedule recurring team meetinge - ¢ 9k for pientation

Schedule client meeting Meet with sales team
Approve legal agreement + Add another card
Create Legal Agreement

+ Add another card

Pucynok 1.2 — Iarepdeiic cucremu Trello

Tpetim ananorom € Asana — miatdopma yrpasiaiHHS poOOTOIO, 1110 TOETHYE
KUJIbKA TOJaHb 3aBJaHb (CIHUCOK, JIOIIKA, YacoBa IIKaJIa, KaJeHIap) i3 MO0y I0BOIO
1H(OopMaIIHHUX MTaHeJIel Ha OCHOBI aKTyalIbHUX JaHUX Ta IHTerpaiieto 3 moHaa 400
cepsiciB [4]. Asana 1oOpe miAXOAUThH AJSl CTPYKTYPOBaHOT KOOPAMHAIT, OCKITIBKU
BIIOPSIIKOBYE POOOTY 33 CXEMOIO «3aBIaHHA — MPOEKTH — HopTdemnix. [i crabkumm
CTOpPOHAMHU € OOMEXKEHICTh OE3KOIITOBHOI BepCii Ta HAaJMIPHO aKTHMBHA CHUCTEMa
CIIOBIIIEHB, SKa MOXKE BiJIBOJIKATH BUKOHABINB Bix podotu. [lpukman momaHHS
MPOEKTY B Asana HaBEJICHO Ha pUCYHKY 1.3.

Add a title

+ Start typing or type [ for menu

) Meeting notes | [ Project background | ' Key resources (7] Weekly planning [ Blank note

1 Overview

+ What's this project about?
22 Meet the team

Role Name

What's their title? Use @ to find teammates

Pucynox 1.3 — InTepdeiic cuctemu Asana

VY3aranbHEHHS pe3yNbTaTiB aHANI3y MOKa3ye, IO KOJHE 3 PO3TIITHYTHX
pilIEHb HE € ONTUMAIBHUM JJis1 HeBenuKoi [T-komanau: Jira HaIMIpHO CKJIaaHa i
nopora, Trello — 3ananaro mpoctra i crmabka B aHamiTuill, Asana oOMeExXye
0e3komToBHUN (yHKIIOHAT. CHUTBHUM HEIOJIKOM KOMEPIINHUX TIaTtgopMm €
3JIEKHICTD BiJl 30BHINTHBOTO MOCTAaYaIbHUKA, HEMOXJIMBICTH TTOBHOTO KOHTPOJIIO

HaJl JAaHUMM Ta HAQJIUIIKOBICTH (DYHKIIIM, 3a SIKI JOBOAUTHCS cIiadyBaTu. Lle
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OOTpYHTOBYE AOLUIBHICTh PO3POOJICHHS BJIACHOI, BITHOCHO KOMITAKTHOI CUCTEMH,
sKa 1HTerpye HaiiHeoOXximHime — Kanban-gomKy 3 mepeTsryBaHHSIM 3aBJaHb,
IJIaHyBaHHS CIIPUHTIB, OLIHKY Yy Story Points, BOynoBaHuii 00IiK yacy, poiaboBe
pO3MEXKyBaHHS JOCTymy, croBimeHHs Ta (opmyBanns PDF-3BitiB. 3Benene

MOPIBHAHHSA aHAJIOTIB 32 KJIIOYOBUMHU KPUTEPISIMU HaBeeHO B Tabmui 1.1.

Ta6mui 1.1 — IlopiBHAIBHMM aHATI3 IPOTPAMHUX aHAJIOTIB

Kpurepii Jira Trello Asana ProSync
IT
Kanban-nomika 3 drag-and- | + + + +
drop
[TnanyBaHHS CIIPUHTIB + - 9acTKOBO |+
Ouinka y Story Points + - 4aCTKOBO +
BOynoBanwuii 001k yacy | 4aCTKOBO | - - +
PonboBa moniens foctyny | + YacTKOBO |+ +
AHaniTuka Ta rpadiku + - + +
Excnopt 3BiTiB Yy PDF + - 4aCTKOBO +
Bnacwe posropranas /| - - - +
KOHTPOJIb JaHUX
[Topir Bxomy BUCOKHMI | HU3bKUM cepenHin HU3bKUI
Baprictb 1151 KoMaHAu BHCOKa nomipHa nomipHa BIJICYTHS

1.3 IIpusHavyeHHs, Mexi TAa WiJIi CUCTEMU

[IpoexToBana iHdopmMarliiifHa cucteMa oTtpuMmaia pobdody Ha3By «ProSync
IT». Ii ronoBHUM NpU3HAYEHHAM € CTBOPEHHS €IMHOTO iIHTErPOBAHOTO LU(POBOTrO
OpOCTOPY JJsl IUIaHyBaHHS, MOTOYHOIO MOHITOPUHTY Ta aHajii3y BUKOHAHHS
3aBaaHb [T-mpoekTtiB. CucrteMa peanizyerbes K BeO-A0JaTOK, TOCTYNHHM yepe3
Opay3ep, 0 3HIMae NOTpeOy Yy BCTAHOBJICHHI KJIIEHTCHKOTO MPOTPAMHOTO
3a0e3MeyYeHHsl Ta CIPOIILYE CHUIbHY poOOTY KOMaH/IH.

biznec-mera BNpoBa)KEHHS CUCTEMH MOJSTAa€ y CKOPOUEHHI BUTPAT Hacy
MEHEeKEpIB Ha (opMyBaHHS aHAMITHYHOI 3BITHOCTI mpubam3no Ha 40 % Ta
3MEHIIEHH] YaCTKH MPOCTPOUYCHUX 3aBJIaHb /10 MOKA3HUKA, 1110 HE MEepeBUILyE 5 %o

BIJl 3arajibHOr0 00CATY OEKJIOry 3a CIPUHT. MeXi CUCTEMU OXOIUTIOIOTh BHYTPIIIIHE
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YIpaBJIiHHS MPOEKTAMHU, KOHTPOJIb poOOYOro yacy Ta iH(QOopMyBaHHS yYaCHHUKIB 1

3aMOBHHKIB; HAaTOMICTh 11032 MEXaMHU 3aJIHIIAIOTHCS MOIYJI OyXTaaTepchbKOTO

00JIIKy, HapaXyBaHHS 3apOO0ITHOI IUIATH Ta KaJpOBOIO JUIOBOJICTBA. Y3arajbHEHI

XapaKTePUCTUKU CHCTEMH TI0JIaHO Yy BUTJISAI MacrnopTa (Ttadmui 1.2).

Tabmuis 1.2 — [Nacnopt iHpopmariiinoi cuctemu «ProSync 1T

XapakrepucTuka

Onuc

HasBa cucremun

Be63opienToBana indopmariiiina cuctema
ynpaiiHHs npoektamu «ProSync 1T»

[Ipr3HayeHH

€ uHnil tudpoBuUil mpoCTip A TUIaHyBaHHS
MPOEKTIB 1 CIPUHTIB, BEJACHHS 3aB/IaHb, O0JIIKY
qacy, CIIOBIIIECHHS Ta aHaJI13y BUKOHAHHS POOIT

biznec-mera Ta MeTpUKU

CkopoueHHs yacy Ha 3BITHICTh MEHeKepiB ~ Ha 40
%; 3MEHIIICHHS YaCTKH MPOCTPOUYCHUX 3aBAaHb 10 <
5 % 3a cripuHT

Mexi (0XOILTIOE)

VYrpaBiiHHS TPOEKTAMU Ta 3aBJIaHHIMU, 00JIIK
po060YOTO Yacy, CIOBIIIEHHS, aHAJIITHKA, TCHEpaIis
PDF-3BiTiB

Mexi (He 0XOILTIOE)

byxranrepchkuii 00711k, HApaxXyBaHHS 3apIlIaTH,
KaJIpOBE JILJIOBOJCTBO

ApxiTekTypa bararopiBHeBa kiieHT-cepBepHa, REST-B3aemonis
y dopmati JSON
[TnaTdopma Be63acTocyHnox (6pay3ep), cepBepHa 4acTUHA Ha

Node.js, CKB/I MySQL

1.4 KopucryBa4i CHCTeMH Ta PO3ME:KyBAaHHA MPaB A0CTYIy

B3aemonisi 13 cuctemMoro BiIOyBAa€ThCs 4YE€pe3 POJIbOBY MOJEb, IO

BiIoOpakae peaabHUN PO3MOIiJI 000B’A3KIB y KoMaHil. BianmoBigHo 10 GakTHuaHO1

peamizailii, y cucTemi mependadeHo ITSiTh POJIEH: CHUCTEMHUN aaMIHICTPaTOp,

MEHEJIDKEp MPOEKTY, PO3POOHUK, iHXKeHep 3 TecTyBaHHS (QA) Ta 30BHIIIHIN

3aMOBHHUK (KJ1i€HT). (OOOB’SI3KOBOIO CTapTOBOIO TOYKOK I OyAb-SKOTO

KOpUCTYyBaua € aBTEHTHU(IKaIlis; MOAANBIINN JHOCTYIl O OIepaliil BU3HAYAETHCS

POJLIIO Ta IEPEBIPSETHCS HA CTOPOHI CepBeEpa.
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CucTteMHMI aAMIHICTPATOp BIAMOBIAAE 3a TEXHIYHE OOCITYrOBYBaHHS
wiatopmMu Ta KepyBaHHS OOJIKOBHUMH 3amucaMu. MeHeIKep MPOEKTY CTBOPIOE
MPOEKTH, (POpMye CIPUHTU U OEKJIOor, MpHU3HAYa€ BUKOHABIIIB HAa 3aBJaHHS Ta
HiII0€ (GopMyBaHHSI 3BITHOCTI; caMe€ MEHEKepy (pa3oM 3 aaMIHICTPATOPOM)
HA/IaHO MIPABO CTBOPIOBATH, 3MIHIOBATH M BUAAJISATH IPOEKTH, CIPUHTH Ta 3aBJIAHHS.
Po3poOHMK Ta 1HXKEHEp 3 TECTyBaHHS € Oe3MocepeHIMU BHKOHABLSAMH: BOHU
MeperaaaloTh NpU3HAYCH] 3aBIaHHs, 3MIHIOIOTh iXHINA cTatyc Ha Kanban-mommri
IUIIXOM TEpeTsAryBaHHS Ta (IKCYIOTh BHUTpAaueHUUd poOounii yac. 3OBHIMIHIN
3aMOBHHK Ma€ 0OMEKEHUH JOCTYI, OPIEHTOBAHUI HA CIIOCTEPEKEHHS 32 POTPECOM
BUKOHAHHS PoOIT 0€3 MOKJIMBOCTI BTPYYaHHS Yy BHYTPILIHI MPOLIECH KOMaH[IU.

Po3nois moBHOBa)KEHB 3a POJISIMHU TTOJIaHO B Ta0ui 1.3.

Tabnuusg 1.3 — Pomni kopucTyBauiB Ta iXH1 TOBHOBaXXEHHS

Poab 3oHa KirouoBi noBHOBaKeHHS
BiMoOBiTaJIbLHOCTI
Anminictpatop | TexHiune KepyBanHst 00,1iKOBUMU 321K CaMU;
(admin) 00CITyrOByBaHH4, MOBHUM JOCTYII 10 YIPABIIIHHS
KOH(DIirypartis MIPOEKTAMH, CIIPUHTAMH,

3aBIaHHSAMU

Menenxep [ImanyBanHs Ta CtBOpeHHs/pearyBaHHs1/BUaICHHS

ITPOEKTY KOOPJIMHALIIS IIPOEKTIB, CHPUHTIB 1 3aBJIaHb;

(manager) TeHepallis 3BITiB; EPETJIs/
aHATITUKA

Po3pobuuk Bukonanns 3aBaaHb [lepernsan 3aBaanb, 3MiHaA CTATyCy

(developer) Ha JIOIIIII1, 00K Yacy,
KOMCHTYBaHHS

[HxeHep 3 TecTtyBaHHS 3aBIaHb Ilepernsig 3aBaaHb, 3MiHA CTATyCy

TeCTyBaHHS (qa) Ha JOIIII, O0JIK Yacy,
KOMEHTYBaHHS

3aMOBHHUK CnocrtepexeHHs 3a [Iepernsin cTaHy BUKOHAHHS

(client) porpecomM POEKTY (0OOMEXEHUM JOCTy)

1.5 ®ynknioHajJbHi Ta He)YHKIIOHAJIbHI BUMOTH

Ha ocHoBi aHamizy mpeameTHOi 00JiacTi, MpOrpaMHUX aHAJIOTIB 1 pojei

KOPUCTYBadiB C(HOPMOBAHO TEpeNiK (PYHKIIOHATHPHIUX BHUMOT JIO CHCTEMHU.
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Po3pobiroBane nporpamMmHe 3a0e3MeYCHHS TIOBUHHO 3a0e3nevuyBaTu
aBTEHTH(]IKaIllI0 KOPUCTYBaYiB Ta PO3MEXKYBaHHS JOCTYITy BIANOBIIHO 10 POJIEH,
OiATPUMYBaTH YIPaBIIHHSI TPOEKTAMHU, CIPUHTAMH W 3aBIAHHIMH, HaJaBaTH
MOXJIMBICTh OOJIKY BHUTpPAYE€HOIO0 4Yacy Ta KOMEHTYBaHHS BHMKOHAHHMX pOOIT.
Oxpemy yBary npHIJICHO Bizyaui3allii mpoiecy BUKOHAHHS 3aBJaHb 3a JOITOMOTOI0
Kanban-nmomku, aBromaTudyHOMYy 1HGOPMYBAaHHIO KOPHCTYBayiB IpO 3MiHH B
cuctemi, (hopMyBaHHIO aHATITHYHUX MMOKA3HUKIB Ta TeHEparlii MmiICyMKOBHX 3BITiB
y ¢opmati PDF. JleranizoBanuii nepeiik GyHKIIOHAIBHUX MOXJIMBOCTEH CUCTEMHU

HaBeneHo B Ta0iuil 1.4.

Tabnuis 1.4 — OyHKIIOHAIbHI MOKJIUBOCTI CUCTEMHU

Monyab Onuc pyHKIiOHATBHOCTI
ABteHTudikauis Ta | Bxig 3a email 1 naposnem, Bugada TOKEHa JOCTYILY,
TOCTYII nepeBipKa poJil JJIsl 3aXUILEHUX Orepaliii
IIpoexTn CTBOpEHHS, pellaryBaHHs, BUJAJICHHS IPOEKTIB; CTaTyCH

MIPOEKTY Ta OIOHKET Yacy

CopunTn dopMyBaHHS CIIPUHTIB Y MEXaX MPOEKTY 3 BU3HAYCHHSIM
4acOBUX PaMOK 1 CTaTyCy

3aBIaHHs Benenns 3aBnanb: Ha3Ba, OMKC, nMpioputet, Story Points,
BUKOHABEIIb, ACJIalH, CTaTyC

Kanban-nmomika [TonanHs 3aBIaHb 3a CTOBIIISIMU CTATYCIB; 3MiHA CTATyCy
MepeTAryBaHHAM KapTOK

OO0k yacy dikcalris BATpaueHUX rOJUH, 1aTH Ta KOMEHTapsl 10
BUKOHAHOI poOOTH

KomenTapi JlonaBaHHs Ta BUJQJICHHS KOMEHTapIB /10 3aBAaHb (13
MEePEBIPKOIO MPaB)

CrioBiteHHs ABTOMaTU4YHE 1H(OOPMYBAHHS BUKOHABIIS TIPO 3MIHY
CTaTyCy MOro 3aBJIaHHS

AmnajiTuka KPI-nmoka3Huku, CTOBMUMUKOBA JliarpamMa 3aBaHTaKeHOCTI,
KpyToBa JilarpaMa cTaTyciB, IHIUKATOP NpOrpecy

3BiTH ['enepariist PDF-3BiTY 3 iHpOopMalli€ro Ipo NPOEKT,

CTaTUCTHUKOIO 3aBAaHb, HaCOM 1 CIIpUHTaMHA

Jlo HepyHKIIOHATHPHUX BUMOT HAJIEKaTh peaiizailisi CUCTEMHU y BUIJISIIL
Be03aCTOCYHKY 3 OJIHOCTOPIHKOBUM KJIIEHTOM, B3aEMO/Iis1 KJIIEHTCHKOT Ta CEpBEPHOI

yacTUH 3a apxitekTypHuM ctwieM REST i3 Bukopuctanasm ¢opmaty JSON,
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3actocyBanHsa pemsniiiHoi CKBJI MySQL nns 30epiraHHs naHuX, a TaKOX
3a0e3neyeHHs] O€3MEeKM MUIIXOM BUKOPHUCTAHHS KPUITOTPapiqHOrO XeIIyBaHHS
MapoJIiB, TOKEHHOI aBTeHTH(IiKallll Ta HaJalITyBaHHS OE3MEKOBMX MEXaHI13MiB
cepBepa. BaxxnmBUMU BUMOTaMH TaKOX € CYIPOBOKYBAHICTh MPOrPAMHOT0 KOIY
3aBIIIKM BHUKOPUCTaHHIO apXiTekTypHoro migxoxy MVC, wacmtaboBaHICTh
CHUCTEMHM Ta MOKJIUBICTB MOJIAJIBIIOTO PO3IMIMPEHHS (PYHKIIIOHAIBHOCTI 0€3 1CTOTHOT
3MIHH ii CTPYKTYPH.

Jist  popmanizamii B3aemMoii KOPUCTYyBadiB 13 CHUCTEMOIO BUKOPHUCTAHO
nmiarpamy mnpeueneHTiB (Use Case Diagram), sika BigoOpaxkae OCHOBHI ClieHapii
BUKOPHUCTaHHS [IPOTrPaMHOT0 NPOAYKTY Ta iX po3MoALl Mixk akTopamu. Ha miarpami
MIPE/ICTABIICHI MPELEICHTH aBTeHTU(IKAII] KOPUCTYBayiB, YIIPABIIHHS MPOEKTAMU,
CIOPUHTAMH Ta 3aBJAaHHIMH, 00Ky poOodoro yacy, (hopMyBaHHS 3BITHOCTI Ta

neperisay aHalTuyHol iHdopmarlii. JliarpaMmy npeneeHTiB HaBeAEeHO Ha PUCYHKY
1.4.

IC "ProSync IT"

EMKOHABLYO

KepyeaTh saspaHsamn M~
\
AnMiHICTDYBaTH CHCTEMY

Cabopmysaru cnosilyera

. —=sincluges>

SMIHUTH CTATYC SaBAAHHA

ApMiHicTpa

PaspoGHHK

Bmunaae;b\)%

IFXEHEp 5 TECTYBANHA

!
i/
.
,
.
’
@

Metegkep npoc

AETOH3YBaTHCA B CHCTEMI

Pucynox 1.4 — Jliarpama npenieaenTiB (Use Case) IC «ProSync IT»

1.6 IlocTaHoBKAa 3axaui

3 ypaxyBaHHSIM TPOBEJICHOTO aHali3y NpeIMETHOI 00JacTi, MPOrpaMHHUX

aHaJoriB Ta c(opMOBaHMUX BUMOT 3aBAaHHS POOOTH MOJSATAE y MPOEKTYBAaHHI,
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MporpaMHiil peanizailii Ta TeCTyBaHHI Be€O30pieHTOBaHOI 1H(POPMAIIHHOI CUCTEMU
ynpaBiiHHs mpoektamMu «ProSync IT» 13 GaratopiBHEBOIO KIIEHT-CEPBEPHOIO
apXITEKTYPOIO.

Y wMexax poOoTH HEOOXIJHO: CIPOEKTYBATH apXITEKTypy CHCTEMH 3
BITOKPEMJICHHSIM KIJIIEHTCHKOT Ta cepBEPHOI YacTHH 1 B3aemoiero uepe3 REST-API;
pO3pOOUTH CTPYKTYpy pesiiiiHoi 6a3u nanux Ta nodyayBatu UML-mopneni
(miarpamMu TPEIECHTIB, KJaciB, KOMIIOHEHTIB, PO3TOpPTaHHS, IMOCIIOBHOCTI Ta
TISTBHOCTI); peayi3yBaTH CepBEepHY 4dacTmHy Ha Tutatrgopmi Nodejs i3
dbpeitmBopkom Express, noctynom no nanux yepes ORM Sequelize nosepx CKB/]
MySQL, posboBUM pO3MEXYyBaHHSIM JOCTYIly Ha OCHOBI TOkeHiB JWT Ta
HE3BOPOTHUM XEIIyBaHHSM MapoJIiB; peaizyBaTu KIIEHTCHKUNA OJHOCTOPIHKOBUN
3acTOCyHOK Ha Oi6miorerii React 31 30upavem Vite, o Bioyae Kanban-nomiky 3
MEXaHI3MOM MEpPEeTATYBaHHS 3aBJaHb, MOAYJb OOJIIKY 4acy, CUCTEMY CIOBILIEHb,
aHAMITUYHY TMaHenb 13 Tpadikamu Ta QopmyBanus PDF-3BiTiB; BuKOHATH
TECTYBaHHS CUCTEMH 13 3aCTOCYBaHHSM aBTOMAaTH30BaHUX 3ac00iB (Jest, Supertest)
1 py4yHUX (QYHKI[IOHAIBHHUX MEPEBIPOK.

OOGrpyHTOBaHUHN y pOOOTI TEXHOJOTIYHHMM CTEK OXOILUTIOE: Ha OOIIl KITiEHTa —
React, 30upau Vite, 6i0mioTeky MmapuipyTtu3saiiii, 0i10mioteky drag-and-drop mns
Kanban-nmomku Ta 6i6moreky nmoOyaoBu aiarpam; Ha Oorli ceppepa — Node.js,
Express, ORM Sequelize, apaitBep MySQL, 3acobu abtentudikamii (JWT) 1
xemryBanHs (berypt), 610miotexy renepanii PDF Ta 0Oe3nekoBi MOCEepeIHUKHU.
JletanbHe OOTpyHTYBaHHS BHOOpPY TEXHOJIOT1M 1 MPOEKTHI PIIICHHS HABEICHO B

po3nii 2.
1.7 BucHoBku 10 po3ainy 1

VY po3nuii mpoBeneHo aHai3 mpeaMeTHoi obacTi ynpaiinas [ T-poektamu
Ta BU3HAYE€HO OCHOBHI MPOOJIEMHU, [0 BUHUKAIOTH 1]l 4ac OpraHizailii KOMaHIHOi
poOOTH, 30KpeMa HEIOCTATHIO MPO30PICTh PO3MOITY HaBAHTAXKEHHS, CKIIATHICTh
o0JIIKky  pobodoro yacy, TPYJAOMICTKICTh  (OpPMyBaHHS  3BITHOCTI  Ta

(dbparMeHTOBaHICTh JaHUX. BUKOHAHO MOPIBHSAJIBLHUIN aHaNII3 Cy4yaCHUX MPOrpaMHUX
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pillIeHb JJIs YTIPaBIiHHS MPOEKTAMH, PE3YJIbTATH SIKOTO A 3MOTY BH3HAYUTH X
nepeBaru Ta 0OMeKeHHS 3 OTJISIIy MOTPe0 HEBEIUKUX KOMaH/ PO3POOHHUKIB.

Ha ocHoB1 mpoBeneHoro nociimpkeHHs chopMyIbOBaHO MTPU3HAYCHHS, IILUTI Ta
Mexi 1HpopmaniiHoi cuctemu «ProSync IT», BU3HaYeHO poJii KOPUCTYBAUiB 1
po3moAlT mpaB JAOCTymy. Takoxk chopmoBaHO Tepenik (YHKIIIOHATBHUAX 1
HE(QYHKI[IOHAIbHUX BHUMOT JO MPOrPaMHOTO TPOAYKTY, TOOYJOBAHO MOJENi
B3a€MOJIIi KOPHUCTYBadyiB 13 CHCTEMOIO Ta OOIPYHTOBAHO BHOIp TEXHOJIOT1UHOTO
CTeKy ISl peanizalii mpoekty. OTpuMaHi pe3yJabTaTH € OCHOBOIO JIJISl TIOJAIBIIIOTO
NPOEKTYBaHHS AapXiTEKTypd Ta peami3amii CUCTEeMH, IO PO3TJISIA0TECI B

HACTYITHOMY PO3LTi.

3MH.
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2 MPOCKTYBAHHS APXITEKTYPU TA CTPYKTYPU
TH®OPMAIIINHOI CHCTEMH

Ha ocHoBi BuMOT, chOpMYJIbOBAaHUX y TIEPIIOMY PO3ALTI, Y IILOMY PO3/ILI1
BUKOHAHO 1H)KEHEpHE NpoekTyBaHHS cuctemMu «ProSync IT»: oOrpyHTOBaHO
TEXHOJOTIYHUNA CTEK, MO0yIoBaHO (YHKIIIOHAIBHI Ta TMPOLECHI MOJEI,
CIIPOEKTOBAHO TIPOTpaMHY apXITEKTypy, OO €KTHO-OpIEHTOBaHI MOJCH Ta
CTPYKTYpy pemsimiiiHoi 6a3u nanux. Hackpi3zHe mpoekTtyBaHHS TpaHchopmye
abcTpakTHI OI3HEC-BUMOTHM Y UITKI TeXHIUHI crnenudikaiii, npugaTHI 10

Oe3rmocepeIHbOT TPOrpaMHOi peaizaliii.
2.1 OO0rpyHTYBaHHS BUOOPY TEXHOJIOTIYHOIO CTEKY

Bubip  iHCTpyMEHTanbHUX  3ac00iB  3yMOBJIEHMH  BUMOramMH  J0O
BEe030PIEHTOBAHOCTI CHUCTEMH, MOTPEOOI0 y YITKOMY PO3JUICHHI KIIEHTCHKOI Ta
CEepPBEPHOI YACTHH, a TaKOXX IMIParHCHHSIM BHUKOPHCTATH TMOIIMPEHi, J00pe
3aJIOKYMEHTOBaHI TEXHOJOrli 3 BIAKpUTHM KojoM. CucreMy moOyIoBaHO 3a
OPUHITUIIOM €JMHOI MOBU TPOTpaMyBaHHs JJIsl BCIX PIBHIB: 1 KIIIEHT, 1 CEpBEp
peanizoBaHo MOBOIO JavaScript, 1110 cripolirye po3poOJieHHs Ta CYMpPOBi/I.

Krnientcbky uactuny peainizoBaHo Ha Oi0mioreni React [7] — xomMnoHeHTHi
616m1oTeri st moOy0BH iHTEepdeciB KOPUCTYBaya, 1110 BUKOPUCTOBYE BIPTYaJIbHY
MOJENb JIOKyMEHTa I €(EKTUBHOTO OHOBJICHHS TOJAHHS Ta JACKIapaTHBHUI
MiAX17 10 omucy KommoHeHTiB. CKIamaHHS Ta 3amyCK KIEHTa 3I1HCHIOETHCS
3acoboM Vite [8], skuil 3a0e3medye MIBUJKE THKPEMEHTHE OHOBJICHHS IIiJI 4ac
pO3po0JIEHHsT Ta ONTHUMI30BaHy 30IpKy JUisi mpojakiieHy. Hapiramito Mix
CTOpPIHKaMH OJTHOCTOPIHKOBOTO 3aCTOCYHKY peai30BaHO 010110TeKOr0 react-router-
dom, a B3aemoxmito 3 cepBepom — HTTP-kimienToM axios, IO J03BOJIsIE
[EHTPAII30BaHO JI0JaBaTH TOKEH aBTeHTU(ikamii m0 3amutiB. Jas moOymoBu
Kanban-nomku obpano 6i0mioteky drag-and-drop @dnd-kit [9], sika € nerkoro,

MPOJAYKTUBHOIO Ta JOCTYNHOIO (3 MIATPUMKOIO KJIaBIaTypu ¢ JTOMOMIKHHUX
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TEXHOJIOT1), a I Bidyai3allii aHaJlITUKA — 010J110TeKy JeKJIapaTUBHUX Jlarpam
Recharts [10].

CepBepHy dacTuHy peanizopaHo Ha 1iargopmi Node.js [11] 13
BeOdpeiimBopkoM Express [12], mo 3abe3nedye JaKOHIYHY MapIIpyTH3AIIIO
3aIHTIB 1 KOHBEEP MPOMIKHOTO TIporpaMHoro 3abe3nederns (middleware). loctyn
10 0a3u TaHMX OPraHi30BaHO yepe3 00’ eKTHO-persiiine BiqoOpaxeHHs Sequelize
[13], sike BimoOpaxae TaOIUIN HA KIIACH-MOJIEI, MATPUMYE MIrpallii Ta 3B’ I3KH MK
CYTHOCTSIMHM, a TakKOX 3HIDKYye pu3uk SQL-1H’ekiiil 3aBAsku mapaMmeTpu3arii
3anuTiB. B3aemoniro 3 MySQL 3abe3neuye apaitsep mysql2. [lizcucremy 6e3nexu
nobynoBaHo Ha O10mioTeri jsonwebtoken nist podbotu 3 TokeHamu JWT [14],
610moremi berypt 171 HE3BOPOTHOTO XerryBaHHs mapodiiB [15], 3axucanx HTTP-
3arosioBkax helmet Ta KOHTpOJII KpOC-JOMEHHHX 3alHTIB COIS; >KypHAIIOBAHHS
3aMUTIB BUKOHY€ morgan, Badijallilo BXIAHUX JaHuX — express-validator.
dopmyBanus PDF-3BitiB peanizoBano 0i0mioTekoro PDFKit [16], a koHbineHIiHI
napameTpu KOH(Irypalii BAHOCATHCS B CEPEJOBUIIIE 3a JoroMororo dotenv.

Sk cuctemy kepyBaHHs 0azamu naHux oopano pemsuiiiny CKbJ[ MySQL
[17] 13 pymiem InnoDB, mo 3a6e3neuye moBHy BianoBiaHICTH BuMoram ACID,
HNIATPUMKY TPaH3aKII1i, 30BHIIIHIX KJIFOY1B Ta MEXaH13MI1B BIAHOBIICHHS MICIIs 3001B.
Pensmiiina Moaeab € oNTUMaIbLHOIO JIJIs MPEIMETHOI 00J1acTi, y AKii JaHI MaroTh
YITKO BHM3HAYEHY CTPYKTYpPy Ta YHCIIEHHI 3B ’S3KM MI)K CYTHOCTSIMHU (TIPOEKTH,
CIPHUHTH, 3aBJaHHS, KOPUCTYyBaul). 3BEJEHI BIJIOMOCTI MPO TEXHOJOTIYHUN CTEK

HaBeaeHo B Ta0imi 2.1.

Tabnuug 2.1 — TexHouorii po3po0OJIeHHs CUCTEMU

PiBenn TexHosoris Bepcin IpusnayeHHns

Kiient React, React DOM | 19.2 [ToO6y0Ba KOMITOHEHTHOTO
iHTEepdeicy KopucTyBaya

Kimient Vite 8.0 CxJaianHs Ta CEpe0BUILEC
PO3pOOIICHHS KITIEHTA

Kiment react-router-dom 7.17 MapmipyTu3aiiist ctropinok SPA

Kiient @dnd-kit/core, 6.3/ Mexani3zm Drag-and-Drop s

sortable 10.0 Kanban-nomku
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[Tponomxenus Tabdmui 2.1

PiBenb TexHnoJioris Bepcis IIpu3HayeHHsn
Kient Recharts 3.8 [ToOGynoBa aHATITUYHUX J1arpaM
Kient axios 1.17 HTTP-xnienT, nepegaBaHHs

TOKEHA JIOCTYITY
Cepgep mysql2 3.22 HpaiiBep 3’ennanns 3 MySQL
Cepsep jsonwebtoken 9.0 ABTeHTH(}IKAIIS HA OCHOBI TOKEHIB
JWT
Cepgep berypt 6.0 XelryBaHHS TTapoJTiB
Cepsep helmet, cors, 8.2 /2.8 | be3neka, Kpoc-TOMEHH1 3alHUTH,
morgan /1.11 KYpHAIFOBaHHS
Cepgep express-validator | 7.3 Baniganis BXiTHUX JaHUX
Cepsep PDFKit 0.18 I'enepartis PDF-3BiTiB
Hani MySQL (InnoDB) | 8.x Pensiuiiine cxoBuIe TaHUX
TectyBanns | Jest, Supertest 30/7 ABTOMATU30BaHE TECTYBAHHS
CEpBEPHOI YACTUHU

2.2 ®OyHKUIOHAJBbHE TA MPOLECHE MOJCTIOBAHHSA CUCTEMH

JList

Metoaosiorito ¢yHkiioHanbHOrOo MojentoBaHHsa [IDEF(0. Ha waiiBumomy piBHI

dopmarizaiiii  mpoLECIB  YNPaBIiHHA MPOEKTAMU  3aCTOCOBAHO

aOCTpakiii CHUCTeMy TOJJaHO KOHTEKCTHOIO jiarpamoro  A-0 3  eauHUM
dbyHKioHaTEHUM 0510KOM «KepyBaTu MpoekTaMu KOMIIaH1i», B3a€MOJIII0 SKOTO 13
30BHIIIHIM cepeioBuIleM omnucaHo 3a npasuwioM ICOM (BXiHI JaH1, KepyBaHHS,
MEXaHI3MH, BUXOJH). BXIJHUMU JaHUMU € TEPBUHHI BUMOTH 3aMOBHHKAa Ta
JIOCTYIHI PECYypCH KOMIIaHii; KEpyBaHHSIM — METOJ0JIOTisI PO3pOOKH, JOTOBIpHI
3000B’si3aHHS Ta BHYTPIIIHI CTaHIAPTH SKOCTI; MEXaHI3MaMU — MEHEKEp
MPOEKTY, KOMaHAa po3poOKkM W TecTyBaHHsS Ta cama cucrema «ProSync 1T»;
BUXO0JIaMH — TOTOBHI MPOTrpaMHUM MPOIYKT, MiJICYMKOBA 3BITHICTh 1 CTATUCTHKA

3aKpUTTS 3aBJaHb. KOHTEKCTHY AlarpaMy HaBeJeHO HAa PUCYHKY 2.1.
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[NepBWHHI BUMOTK
3amoBHuKa (T3)

MeTononoris [loroBipHi 3000B'A3aHHA

[ocTtynHi pecypcu
KOMMaHif

po3pobku Ta geananHu
v v [MporpamHuia
npoayKT -
»~
> MipcymkoBa
KepyBatu npoektamm 3BIiTHICTb >
KoOMnaHil Cratnctuka
> 0 3aKpUTTH 3aBAaHp
A A A
MeHemxep Komarna IC
po3pobku Tal, "
NMPOEKTY ProSync IT
TeCTyBaHHA

Pucynok 2.1 — KontekctHa aiarpama IDEF0 (A-0)

HGKOMHOSI/IHiH KOHTCKCTHOI'O 6HOKy A03BOJIMJIa BHOKPCMUTH YOTHPU

MOCJIIIOBHI MIAMPOIECHU: 1HIINAIIIO0 Ta IUIAHYBAHHS MPOEKTY, PO3MOJLI 3aBJaHb 1

pe3ynbTaTiB. Jliarpamy 1eKOMITO3UIlIT HAaBEJIEHO Ha PUCYHKY 2.2.

\HoroeipHi 20008 A38HHA
ITa gegnanHu

MepeuHHI BUMOTH

| IHiujauia Ta nnaHyBaHHA
Noctynai pecypen npoekTy

KoMnaHii
1

M} 3areepmieHnil nnaH Ta
Bexnor npoekTy

MeTogonoria
pozpobku

Poanogin zagfaHes Ta BUEQHABLAMM 33BAAHHA
CAPUHTIE

Poznoginewi za

2

Menempxep
NpoEkTY

¥ Mporpamuui
npoaykT

posiT TMoToui norn Ta gaui

CIPHUHTIB, MOHITOPUHT 1 BUKOHAHHS pOOIT, a TAKOXK N'€HEepallito 3BITHOCTI 1 aHaI3

i BHyTpiluHi cTaHgapTh
MGHITDpMHr T8 BUKOHAHHA \RkoCTi Komnani

npo 2aBfaHHA
3
Komanaa N . .
Ta ’—EHEPEL'IH BBITHOCTI T&

Miacymkosa
3BITHICTE

Crarnctuka

recTysakmA i aHania peaynsrarie | sakpurra samnang
‘I'ngym: ™
Pucynok 2.2 — Jliarpama nexkommnosuiii IDEFO (A0)
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Jlns onicy pyxy iH(pOpMaIiitHUX MacuBIB MO0y I0BAaHO KOHTEKCTHY JlilarpaMmy
notokiB manux (DFD) y moramii I'eitna—Capcona (pucynok 2.3), sika ¢ikcye
30BHIIIHI CYTHOCTI (MEHEI)Kep, BUKOHABEIIb, 3aMOBHHK, aJIMIHICTPATOP) Ta MMOTOKU
JaHUX MK HAMH 1 IEHTPATLHUM TIpoIriecoM. JIMHaMiKy TEXHOIOTTYHOTO MPOIIECy Y
yaci onrcano piarpamoro IDEF3 (pucynok 2.4): Bix aBTopm3ariii Ta nmepeBipku rmpas
JIOCTYIYy uepes napajeinbHi mporeaypu dikcailii TpyI0BUTPAT 1 OHOBJICHHS CTaTyCy

3aBJIaHHs J0 TeHepallii 3BiTy i HaJCUJIaHHS CTIOBIIICHb.

3annTn Ha nepesipky eTanis

[MapameTpu HOBWX NPOEKTIB

3aMOBHWMK

MeHnemxep
npoekty (PM)

MoTo4HuWiA Nporpec (KnieHT)
h 4 v BUKOHAHHS MPOEKTY

> 0 »

Beknor 3aBaoaHb

T AHaNITU4HA 3BITHICTL

Ipadpikn 3aBaHTaXKEHOCTI KOMaHL, IC "ProSync IT" HanawrtysaHHs npas gocTyny

3BiTW NPO BUTPa4eHuit Yac

_Kordpirypauis npodpinis

OHOBIEHI CTaTyCK SaBﬂ,aHbT

BukoHaeeub

(Po3poBHUK/QA) KypHan cucTeMHux nogii
| Civicky NPU3HAYEHNX 3apaH »

AnmiHicTpaTtop

CnoBilleHHs Npo 3MiHW B NPOEKTI

Pucynox 2.3 — KonrekcTtHa miarpama notokiB ganux (DFD)

Jai veropextHi 1.4 Sadircysatn

1.1 Asropnsysarn 1.2 Nepesipim
KOPHCTYEa4a npaga JocTyny

Pucynok 2.4 — [liarpama IDEF3 nporiecy po6oTH 13 cUCTEMOIO

JInst mepeBipKU y3roKEHOCT1 AMHAMIYHUX MPOIECIB 31 CTPYKTYporo 0a3u
nanux cpopmoBano Matpuirto TpacyBanss kpokiB IDEF3 o cytHocTel pensiiitHoi

Mozeni (tabmuis 2.2), ska JEMOHCTPY€E, $KI CYTHOCTI YHUTAlOThCA Ta SKI

CTBOPIOIOTHCA Y OHOBJIFOIOTHCA Ha KOJKHOMY KpOHi.
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Tabmung 2.2 — Martpuus tpacyBanHs nporieciB IDEF3 no cytHocTe#t 60a3u

JaHUX
Kpok IDEF3 CyTtHicTh CyTHicTB
YHUTAETHCHA | CTBOPIOETHCS/OHOBIIOETHCS
ABTOpH3yBaTH KOPUCTyBa4a users —
[TepeBipuTHu paBa 10CTYyMIy roles —
3uuTtaty gaHi OeKIory projects, —
tasks
3adikcyBaT TpYIOBUTPATH tasks time logs
OHOBHUTH CTaTyC 3aBIaHHS tasks tasks
3reHepyBaTH MiJCYMKOBUH 3BIT projects, reports
time_logs
Hanicnatu crioBilieHHs users notifications

AJropuTMH BUKOHAHHS MOBCAKAECHHUX 3aBAaHb (OpMalli30BaHO 3aco0amMu
HoTaiii BPMN 2.0. Po3poOneHo Tpu Mojeni pi3HOro piBHS CKJIAIHOCTI: 0a30BUi
IpoLIEC CTBOPEHHSA 3aBJaHHs B O€Ki031 (pUCYHOK 2.5), Mpolec IIaHyBaHHS
CIPHUHTY 3 PO3MOJIJIOM pOJIEH MK MEHEIKEpOM 1 BUKOHaBIIEM (pUCYyHOK 2.6) Ta
MDKOpPraHi3aliiHui 1pouec MepeBIPKU W IMOTOHKEHHS pe3yJbTaTiB 1Tepaiii 3a

y4acTIO 3aMOBHHKA (PUCYHOK 2.7).

. Beecn
apametpu
3aBOaHHA

(Hasea, onuc,
npiopuTeT)

3b6epertun
3aBAaHHA B
Basi gaHux

Banigysatu
BBe[eHI gaHi

Motpeba y
CTBOPEHHI
3aB0aHHA

3asnaHHA

aHl KOPEeKTHI?
A p CTBOPEHO

bl ProSync IT

Pucynok 2.5 — Jliarpama 6i3Hec-Ipo1iecy CTBOPEHHS 3aBJIaHHS B O€KJI031
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g NNaHyBaHHI|
= CNPUHTY
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2 cKNagHicTb CnUcoK 3aday
ot 3apad (Story Ha KaHbaH-
= Points) o nowui
QSJ Odiyina pata CnpuHT
CTapTy CNpUHTY posnoYaroe
Pucynok 2.6 — Jliarpama Gi3Hec-TIIpoIiecy MIaHyBaHHS CIIPUHTY
Hapicnatu
nigTeepaKeHHA
- = A
= , I
Z OTpumaHHA 2BiTy ~ |
e it
z MepeBipnTy PezyneTar |
™ 38T ENaLLTOBYE? |
I
Cdopmysatu |
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— I
e
]
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o MiACYMKOBHIA CMPUHT y Basi
= | = 38iT (PDF) OAHMX
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5| . fa)
g |3 “—BinssmysaT A
= Npo roTOBHICTE HOSHHKH
é dyHELiOHANY
= 3aIIEIepI.IJEHHFI
TEXHIYHMX 33484

Pucynox 2.7 — Jliarpama Gi3HEC-TIPOIIECY MOTOKEHHS PE3yJIbTATIB CIPUHTY

2.3 IIpoekTyBaHHSI MPOrPaMHOI APXITEKTYPH

Cuctemy «ProSync IT» nmoOynoBaHo 3a 6araTopiBHEBOIO KIIIEHT-CEPBEPHOIO

apXITEKTYPOIO 3 YITKUM JIOTIYHUM 1 (DI3UIHUM PO3AUICHHIM Ha KIIE€HTChKY YaCTUHY

(Frontend), cepepny wactuny (Backend) Ta piBeHp 30epexeHHs naHux. Take

PO3AUICHHS TO3BOJISIE HE3AJIEKHO PO3BUBATH 1HTEpGENC 1 013HEC-JIOTIKY, CITPOIILYE
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TECTyBaHHS Ta BIJIKPUBAE MOMJIMBICTH Y MallOyTHbOMY MiJ’€IHATH A0 HAsBHOTO
CEPBEPHOTO s/pa 1HIN KIE€HTH (HAPHUKIaa, MOOUTHPHHM 3aCTOCYHOK) 0€3 3MiHH
JIOT1KH 0OpOOJICHHS JJaHUX.

KiienTchka yacTuHa pealii3oBaHa sSIK OJIHOCTOPIHKOBUH 3acTOCyHOK (SPA):
Opay3ep 3aBaHTaXXye 310paHHl KOJ OJWH pa3, MICIS YOr0 B3aEMOJIIE 13 CEPBEPOM,
OOMIHIOIOYMCh BUHATKOBO CTpYKTypoBaHuMu Aanumu y ¢popmati JSON. Cepsep He
renepye HTML-cTopinku, a BucTymnae nocradaabHUKOM ngaHux depe3 REST-API,
noctymnHe 3a npotokoigoM HTTP(S). Takwmii miaxim 3MEHITye HaBaHTaKCHHS Ha
Mepexy Ta 3a0e3neuye MIaBHy B3aEMO/III0 KOpUCTyBaya 3 iHTepdencom.

BHyYTpilIHIO CTPYKTYpY CEpBEPHOI YACTUHHU OpraHi30BaHoO 3a narepHom MVC
13 JIOATKOBUM CEPBICHUM IapoM. MapuipyTu (routes) BU3HaYalOTh TOYKH BXOIY
REST-API Tta 3icraBnsiorh iXx 3 o0O0poOHMKamu; KoHTposepu (controllers)
NpPUIMAalOTh 3alUTH, BHI00YBAalOTh MapaMeTpu W (OpMyrOTh BIANOBIAL; CEpBICH
(services) 1HKAICYJIOIOTh O13HEC-JIOTIKY (30KpeMa MepeBipKy Mpas, (HOpMyBaHHS
CIOBIIIEHb, arperamilo CTaTUCTUKHU); Mojenl (models) BiamoBimarOTh 3a
BiJIoOpakeHHs Ha Tabnuill 6a3u ganux yepe3 ORM Sequelize. 3anut mociiIoBHO
IPOXOJUTh KOHBEEP MPOMIXKHOIO MPOrpaMHOrO 3a0e3MEUYEeHHs: BCTAHOBJICHHS
3axucHux HTTP-3aronoBkiB (helmet), 103BUI KpoC-AOMEHHUX 3amuTIB (COTS),
KypHaltoBaHHsl (morgan), po30ip Ttina 3anuty y ¢opmari JSON, micias 4oro
NepeaeTbesl BIANOBLAHOMY MapIIpyTH3aTOPy; 3aXUILEHI MapHIpyTH J0JATKOBO
POXOJSTh MOCepeTHUK aBTeHTUdIKalli (mepeBipka TokeHa JWT) ta, 3a noTpeow,
nocepenHuK  apropuzamii  (mepeBipka  podi). [lomunku  0OpoOIAIOTHCS
LHEHTPaII30BaHUM [OCEPETHUKOM, SIKUK (opmye yHIPIKOBaHY BIANOBIIb 13
BIJIMOBITHAM KOJIOM CTaHY.

CBigoMO 00paHO apXiTEKTYypy MOJYJIBHOTO MOHOJITY, @ HE MIKPOCEPBICIB:
JUISL IOTOYHUX MEX MPOEKTY Ta PO3MIPY KOMAHJM MIKPOCEpPBICH CTBOpUIU O
HEBUIIPAB/IaHEe HABAHTAXEHHS Ha 1HPPACTPYKTYPYy U YCKIQAHWIA O MIATPUMKY
HUTicHOCTI TpaH3akuid. CTpPyKTYpHI €JIeMEHTH MpPOrpaMHOro 3a0e3MedeHHs Ta

CTATUYHI 3B’ SI3KH M1’K HUMH BIJIOOpaKEHO Ha Jiarpami KOMIIOHEHTIB (PUCYHOK 2.8),

Apk.

KBP.ICT-13.00.00.000 M3

3MH.

ApK. Ne nokym. NMignuc | Adata
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a TOTMOJIOTII0 amapaTHUX 3aco0iB 1 CEpeloBUIN BUKOHAHHS — Ha

po3ropTaHHs (pUCYHOK 2.9).

Aiarpama komnoHeHTiB IC «ProSync IT»

CepBepHUi piBeHb
Mode.js + Express
KnieHTCbKHA piBeHs
React + Vite

SPA-KNIEHT
REST APl

HTTPS /JSON wT

pansal API Router

AHaniTuka
3siTi
CnosiweHHn

Helmet
CORS

Middleware

> Role Access > CepaicHuii Wwap

3mika cTaTycy 3aBnakHs
aBTOMaTU4HO hopMye
CNOBILEHHA BUKOHABLIIO

BizHec-Moayni

AsTopM3auin el
MpoexTI

—5 CnpuHTK
3aBaaHHA
06nik Yacy
CnoBileHHA
AHaniTika
PDF-3BiTH

/
"

Sequelize

Pucynok 2.8 — Jliarpama kommnoHeHTiB cuctemu «ProSync [T»

Diarpama posroptaHHa IC «ProSync IT»

KnienTcbka cTaHuin

Bebbpay3ep

Google Chrome /
Edge / Firefox

HTTPS / JSON

~ React + Vite

SPA-KNIEHT

CepBep 3acToCyHKIiB
Node.js + Express

KaTtanor 3BiTie

Jiarpami

SQL

ORM —sQt 5 yusaL

InnoDB

RESTAPI _ _----"77 /reports
JWT i
Sequelize T
T
PDFKit
— SQL / TCP-1P
H‘E—HH,H_
—
e
MySQL

prosync_it db

Pucynok 2.9 — Jliarpama posroptanss cuctemu «ProSync IT»

3riIHO 3 JlarpamMol0 po3rOpTaHHs, CUCTEMY MOOYJIOBAaHO Ha TPHOX BY3JaX:

poboua  CTaHIlIA

KopucTyBaua (Opayszep i3

3aBAHTAXKEHUM  KJIIEHTCHbKAM

3aCTOCYHKOM), c€pBep 3acTOCYHKIB (cepenoBuiie Node.js i3 cepBepHUM KOJ0M) Ta

cepep 6asu manux (CKBJI MySQL). PoGoua craniiis B3aeMoji€ i3 cepBepoM

3aCTOCYHKIB 4epe3 Mepexy 3a 3axuieHuM npotokosom HTTP(S), Toni sik cepsep

3aCTOCYHKIB 3BEpTa€ThCs 10 0a3u JaHUX Yy MeXaxX BHYTPIIIHBOI MIAMEpEexXl 3a

nporokosom TCP/IP, mo 3axuriae cXoBUIIE Bl MPSIMOTO JOCTYITY 330BHi.

3mH. | Apk. Ne nokym. NMignuc | Adata
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2.4 O0’€KTHO-OpPi€cHTOBaHE MO/IEJTIOBAHHS

CraTu4Hy CTPYKTYypy CHCTEMH Ha PiBHI MPOrPaMHOTO KOAY BiZ0OpakeHO

Jiarpamoro KiaciB (pucyHok 2.10), sika i1eHTU(IKY€e KIIFOYOB1 CYTHOCTI ITPEAMETHOI

obnacti (User, Role, Project, Sprint, Task, TimeLog, Comment, Notification,

Report), ixui atpubyTu, MeToau Ta TUMHU 3B’sA3KiB. Jliarpama KiaciB y3rojpkeHa 3i

CTPYKTYPOIO peJALiiiHOT 0a3U JaHUX 1 CIYTy€e MICTKOM M1k 00’€KTHOIO MOJEIUIIO

IIPOTPAMHOTO KOy Ta (hi3MUHUM CXOBHIIEM JIaHUX.

© Role

id : int

role_name : string

1

© User

id : int

name : string 1

1 0.* email:string 1
is_active : bool

+login()

0.1y
anager

1 1"

Pucynok 2.10 — Jliarpama knaciB cuctremu «ProSync IT»

Diarpama knacie IC «ProSync IT»

executor

© Project
id :int
title : string
status : enum 1

©N0tiﬁcatnan

*
id :int

title : string
is_read : bool

@© sprint

id : int 1

—— sprint_name : string

status : enum

@ Report

_id:int

report_type : string
file_path : string

+generatePDF()

0.

0.*

© Task

id : int

title : string
priority : enum
story_points : int
status : enum

+changeStatus()
+assignExecutor()

0.*

© Timelog

id ! int
hours : decimal
log_date : date

1 ©C0mment

id : int
content : text

0.

JluHaMiKy B3aeMoOJii O0’€KTIB y 4Yaci OMMCAHO AlarpaMol0 MOCIIJOBHOCTI

(pucynok 2.11) nnst oqHOTO 3 KJIFOYOBHX CIIeHapiiB — ikcarlii pododyoro yacy ta

3MIHM CTaTycy 3aBlaHHs. Y cleHapli OepyTb yuyacTb akTop (BHKOHAaBElb),

iHTepdeiic kopuctyBaua (Kanban-momika), koHTposiep 3aBiaHb Ta 0asza JIaHUX:

BUKOHABEIb MEPEMIIILY€E KapTKy 3aBJaHHs, IHTep(elic HaJcuilae 3amuT J0 cepBepa,

KOHTpOJIEp TMEPEeBipsie JAaHl Ta OHOBJIIOE CTAaH 3aBJIaHHS, MICIS Yoro 0a3a JaHuX

MOBEPTAE MiITBEPHKCHHS, a iHTep(deiic BimoOpaskae OHOBJICHUN CTaH.

3mH. | Apk.

Ne nokym. NMignuc | Adata
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Hiarpama nocnigoBHoOCTI cueHapito «Dikcauis poboyoro yacy»

'ProSync IT
IHTEpDEic
(KanbaH-noLuKa) TaskController Basa [laHux
BukoHasewpb Boundary Control Entity
T

T I T

- . |
: BeecTtu BUTpaueHWi Yac Ta 3MIHUTH CTamyc |
Ll

P

| |
| |
|
validateTime(hours, taskld) | l
checkTimeLimits(taskld) l

limitsOK M
( ________________________________

createTimeLog(userld, taskld, hours) :

updateTaskStatus(taskld, "Done")

< transactionSuccess

displaySuccess()

< BisyanbHe niaTBepaxeHHsi 36epexeHHs
___________________________________ L]

Pucynok 2.11 — Jliarpama nociiiIoBHOCTI CIIEHapito «3MiHA CTaTyCy 3aBJaHHS»

J1ist onucy MOTOKY KEpyBaHHSI 1] 4ac OJHIET 3 HalXapaKTepHIIINX OTNeparlii
CUCTEMH JIOJATKOBO MOOY/I0OBaHO jaiarpamy nisuibHOCTI (Activity Diagram), 1o
BiJI0Opaxkae (haKTHYHY JIOTIKYy OOpOOKM 3MIHM CTaTyCy 3aBJaHHA Ha cepBepl
(pucynoxk 2.12). [Ipoiiec po3noYMHAETHCS 3 IEPETATYBAHHS KAPTKU KOPUCTYBAYEM,
MICJI YOTO KJIIEHT HAJICWIIa€ 3amuT Ha 3MiHYy ctatycy. CepBep nepeBipsiec TOKEH
JIOCTYIIY: 3a HEBAJIIJHOTO TOKEHA ITOBEPTAETHCS BiAMOBa 3 Koj1oM 401 ; 3a BaJiTHOTO
— 3MIIACHIOETHCS TIONIYK 3aBJaHHs. SIKIIO 3aBIaHHS HE 3HAWJIEHO, MOBEPTAETHCS
kol 404; 1HaKIIe CTaTyC OHOBJIOETHCS, 1 3@ HAIBHOCTI MPU3HAYEHOTO BUKOHABIIS
aBTOMATUYHO CTBOPIOETHCS CIIOBINICHHS. 3aBEPIIAIBHUM KPOKOM € TTOBEPHEHHS

OHOBJICHOTO 3aBJIAHHSI KJIIEHTY Ta OHOBJIeHHA Kanban-nomku.

3MH.

ApK.

Ne nokym.

Nignuc

[aTta
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Diarpama gianbHocTi 3MiHK cTaTycy 3aBaaHHA B IC «ProSync IT»

?

NepeTarHyTn KapTry
338 AAaHHA

Hapicnatu PATCH-3anuT
3i amiHoK0 cTaTyCy
Tak TokeH BanigHWAT Hi
¢ Y
3HANTK 2aBAaHHA MoeepHyTh 401
3a igeHTUdikaTopom
i
Tak - Hi \Z/
r 3aBnaHHA IHaApeHo?
Y Y
OrHoBUTKH CTATYC MosepHyTi 404
3aBAAHHA
\ X
MpusnaveHo k,/l

BUKOHBBUAT
Tak

CTEOPWTK CNOBILLEHHA
BUKOHABLIIO

Y
-«

Y

I'Ios(’pny’ TW OHOBNEHE
3aBOaHHA

Y

OnosuTK Kanban-gowky

®

Pucynok 2.12 — Jliarpama AisuIbHOCTI POLIECY 3MIHU CTaTyCy 3aBJIaHHS
2.5 TIpoekTyBaHHsA peJsiliiiHOl 0a3M JaHUX

2.5.1 KonuenryajibHa MOJeJIb

Ha xonuentyanbHOMYy piBHI MpeAMETHY 00JacTh TMOJAHO Yy BHUIJISIL
CYKYMHOCTI CyTHOCTEH Ta 3B’sA3KIB MK HUMHU, He3asexHO Bia KoHkpeTHOi CKB/I.
[TopiBHSIHO 3 MEPBMHHUM IMPOEKTOM, peajizoBaHa 0a3za JaHUX PO3UIMPEHA Ta
MICTUTb JI€B’ATh CYTHOCTEH: poJil KopucTyBadiB (roles), 0OJIKOBI 3amucH (users),
npoekTH (projects), cupuHTH (Sprints), 3aBmanHs (tasks), skypHam oOMiKy Hacy
(time_logs), komeHTapi A0 3aBAaHb (comments), croimeHHs (notifications) Ta
3BITH (Teports).

Jlorika B3aeMo/Iii CyTHOCTEH MAMOPSAKOBaHA Oi3HEC-TpaBUIaM MPEAMETHOL
obsacti. KoxkHOMY KOpHCTyBadeBl MPU3HAYAETHCS OJHA POJIb, TOJL SIK OAHY POJb

MOK€ MaTH 0arato KOpPHUCTyBadiB (3B’S30K «OJWH-T0-0arathox»). [IpoexT Mae

KBP.ICT-13.00.00.000 M3

3MH.
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MEHEe/PKepa-BJIacCHUKa (3B’SI30K 3 KOPUCTyBaueM) 1 KOMIO3HUILIMHO 00’ €IHye

CIPUHTHU: KOXEH CIPUHT ICHY€E JIUIIE B MeXaX OaThbKIBCHKOTO MPOEKTYy. CHpPUHT,

CBO€IO YCPIoro, MICTHTH MHOXWHY 3aBA4dHb. Koxne 3aBJaHHs MOZXKC MaTHu

MMPU3HAYCHOI'O BHUKOHABIA (3B,5I30K 13 KOPHUCTYBAUCM, IO OOITYCKA€ IIOPOKHE

3HAUCHHSA, SKIIO 3a7ada mnepedyBae B 3arabHOMY O€KI031 0e3 MpU3HAYCHHS).

Kypnan o0miky yacy MoB’si3y€ KOpUCTyBauya Ta 3aBjJaHHs, (IKCYyIOUHM BHUTpayeHI

TOAWHH; KOMCHTApP TAKOK HAJIC)KUTb OAHOYACHO 3aBJIaHHIO Ta aBTOPY. CHOBiH_IeHHH

aIpecy€eThCsl KOHKPETHOMY KOPHCTYBaueBi, a 3BIT MOB’S3aHUI 13 MPOEKTOM Ta

KOpHUCTyBaueM, sikuii ioro copmysaB. Konnenrtyansny ER-miarpamy 6a3u nanmux

HABEJICHO HA PUCYHKY 2.13.

|
|
] time_logs v I
id INT |
hours DECIMAL{5,2) :
log_date DATE =
comment VARCHAR(25...
» task_id INT
» user_id INT
created_at DATETIME

updated_at DATETIME
>

_ tasks v
id INT
title VARCHAR{150)
description TEXT
priority ENUM(...)
story_points INT
status ENUM(...)
deadline DATE

» sprint_id INT
executor_id INT
created_at DATETIME
updated_at DATETI...

content TEXT

» task_id INT

» user_id INT
created_at DATETIME

updated_at DATETI...
>

] roles v
id INT
role_name VARCHAR(S...
created_at DATETIME
updated_at DATETIME

name VARCHAR(100)
email VARCHAR({100)
password_hash VARCHAR{255)
is_active TINYINT(1)

> role_id INT
created_at DATETIME
updated_at DATETIME

T

A

_J notifications ¥
id INT
title VARCHAR{150)
message TEXT
is_read TINYINT(1)

» user_id INT
created_at DATETIME
updated_at DATETI...

>

==
|
[
|
|
[
|
[
|
|
~H

_l sprints v
id INT
sprint_name VARCHAR(10...
start_date DATE
end_date DATE
status ENUM(...)

» project_id INT
created_at DATETIME

updated_at DATETIME

1 reports v
id INT
report_type VARCHAR(S. .
file_path VARCHAR(255)
» project_id INT
» generated_by INT
created_at DATETIME
updated_at DATETIME
>
T
|
F

] projects v
id INT
title VARCHAR{150)
description TEXT
time_budget INT
start_date DATE
end_date DATE
status ENUM(...)

» manager_id INT

created_at DATETIME

updated_at DATETI...
>

Ly ¥

Pucynok 2.13 — Konuenrtyansna ER-niarpama 6a3u nanux «ProSync IT»

2.5.2 Jloriyna Ta ¢isu4Ha Moae/b

Ha noriunomy piBHI KOHIENTYajabHI 3B 3KH TPaHC(HOPMOBAHO Yy TaOIUUHY

CTPYKTYpY 3 BH3HAU€HHSM Ha3B IIOJIIB, THUIIB JaHUX, OOMEXKEHb Ha TOPOXKHI

3MH.

ApK. Ne nokym.

NMignuc | Adata
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3HA4YEHHS Ta KIoUiB. J[s KOXKHOT TaOIHIl BUKOPUCTAHO CypOTAaTHUM MEPBUHHUN
KITI0Y — I[1JI€ YUCIIO 3 aBTOIHKPEMEHTOM, 1110 CIIPOIIYE 1HAEKCAIII0 Ta MPUIIBUILIY€E
nomryK. Yci Tabiuil MalTh CIy>KOOBI TOJISI CTBOPEHHS Ta OHOBJICHHS 3aIUCy
(created at, updated at). ba3zy maHux Ta BCi TaOJMIIl HaJalITOBAaHO Ha HaOIp
cumBoJiiB utf8mb4 3 mopiBusHHAM utf8mb4 unicode ci, 10 rapaHTye KOpPEKTHE
30epiraHHsl yKpaiHChKOi Ta I1HIIOMOBHOI TEKCTOBOI 1H(oOpMallli. Y3arajlbHEeHY
CTPYKTYpY TaOJUIlh HaBeICHO B TaOmuIll 2.3, a mepeidyBaHi TUITH OKPEMUX TTOJTIB

— y Tabnui 2.4.

Tabnuusg 2.3 — Crpykrypa Tabauip 6a3u JaHUX

Taoaunsa IpusnayeHHnst OcCHOBHI 0JIF Ta KJII04i
roles Hosigauk ponert | id (PK), role name (unique)
JOCTYITY
users O6mixosi 3amucu | id (PK), name, email (unique),
KOpPHUCTYBauiB password hash, is_active, role 1d
(FK—roles)
projects [Tpoextu kommnawii | id (PK), title, description, time budget,
start date, end_date, status, manager id
(FK—users)
sprints CnpunTn id (PK), sprint_name, start date, end date,
(iTepari) mpoekTty | status, project id (FK—projects)
tasks 3aBaaHHs id (PK), title, description, priority,
CIIPUHTY story points, status, deadline, sprint_id
(FK—sprints), executor id (FK—users,
NULL)
time logs Kypnan o6miky id (PK), hours, log date, comment, task id
pobouoro yacy (FK—tasks), user id (FK—users)
comments | KomenTapi 10 id (PK), content, task id (FK—tasks), user id
3aBIaHb (FK—users)
notifications | CrioBiteHHs id (PK), title, message, is_read, user id
KOPHUCTYBaiB (FK—users)
reports 3reneponaHi 3BiTH | id (PK), report type, file path, project id

(FK—projects), generated by (FK—users)

Apk.
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Tabmuns 2.4 — IlepemiuyBani Tuniu (ENUM) nosis

Ta0auus.moJsie JomycTumi 3HaYeHHS 3HaveHHs 32
3aMOBYYBAHHIM
tasks.priority low, medium, high, critical medium
tasks.status backlog, todo, in_progress, testing, done | backlog
projects.status planning, active, completed, archived planning
sprints.status planned, active, completed planned

Oco06uBYy yBary mpuaiJieHO 3a0€3MeUeHHI0 MOCHIIATBHOI IITICHOCTI TaHUX
M1J] 4ac BUIAJICHHS Ta OHOBJICHHS 3amuCiB. JJi 3aJIe)KHUX CYTHOCTEH (CIPUHTH,
3aBJIaHHs, )KypHAJU Yacy, KOMEHTapi, CHOBIIIEHHS Ta 3BITH) BUKOPUCTAHO
npasuiio ON DELETE CASCADE, sike aBToMaTH4HO BUJANISE OB’ SI3aH1 3aUCH
pa3oM 13 0aTbKIBCbKUM 00’ €KTOM. {7151 3B’SI3KiB, 1110 3a0€3MeUyI0Th KOPEKTHICTb
oOnikoBHX AaHMX, 3actocoBaHo npasmwio ON DELETE RESTRICT, sxe
3a00pOHs€E BUJIAJICHHS! KOPUCTYBauiB a00 poJieii 32 HASBHOCTI 3aJICKHUX 3aAIUCIB.
Jns mosna BukoHaB1s 3aBanHs BukopucTtano npasuio ON DELETE SET NULL,
3aBJISIKA YOMY TP BUJAJICHHI KOPUCTYBaya 3aBJlaHHA 30€pIracThCs, ajie BTpayae

pUB’SI3KY 10 BUKOHABIIS. JIoriuHy cxeMy 0a3u JaHMX HABEJIEHO Ha pUCYHKY 2.14.

Jloriuna cxema 6asm paumx IC «ProSync IT»

(©TimeLog
\o PK id
v
hours
log_date
© Task £ FK task_id
execu%"—\% PK id / FK user_id
< title
/ © Sprint priority
; :
/ - story_points
PK !d _0¥% status
sprint_name 4— deadline
¢ start_date
/ © Project /»O end_date FK sprint_id
/ o " status FK executor_id
@ | Y s FK project_id -
ser i
manager_o4 description Comment

PK id = i status

Role .

© name Lol FK manager_id PK id
PK id H——0< email e © Report content
role_name password_hash o E——

e Y PKid FK task_id

is_active T
FK role_id ——o¢ report_type FK user_id
= file_path - =

*
FK project_id

FK generated_by

©Notification
= PK id
title

message
is_read

FK user_id

Pucynox 2.14 — Jloriuna cxema pensiiitHoi 6a3u nanux «ProSync [T»

Apk.
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2.5.3 AHaJ1i3 HAa BIANMOBIAHICTL HOPpMAJABHUM opMam

Po3po06ieny mociaioBHO MEpPEeBIpEHO Ha BIAMOBIAHICTD MEPIIMM TPhOM
HopManbHUM ¢opMaM. [lepma HOpmanbHa (QopmMa BUKOHYETHCSA, OCKUIBKH BCl
TaOJIUIll TBOBUMIPHI, @ KOKEH aTpUOYT MICTUTh aTOMapHe CKaJsipHEe 3HAUeHHs 0e3
MOBTOPIOBAHUX I'PYIl UM CIUCKIB Y MekaxX OJHOI0 MoJis (HanpuKIiaj, 3aBJAaHHs Ta
CTIOBIIIEHHS! BUHECEHI B OKPEMI TMOB’sI3aH1 PAIKU, a HE 30€pIratoThCs MEPETIKOM).
KpiMm TOro, /7151 KOKHOI CYTHOCTI BU3HAYEHO YHIKJIbHUIA MEPBUHHUN KIIIOY, IO
3a0e3nedye 0JHO3HAYHY 1IeHTU(DIKAITII0 3aMKCIB Ta BUKIIOYAE TyOIFOBAaHHS JTaHUX.

Ipyra HopmanbHa (hopMa BUKOHYETHCS aBTOMATHUYHO: yC1 TaOJIUIll MArOTh
MPOCTI CyporaTHi TEpBUHHI KIIOYi, TOXX YacTKOBa 3aJICKHICTh HEKIIOUYOBUX
aTpuOyTIB B1J YACTUHU KJII0Ya HEMOKJIMBA 32 BAZHAYEHHSAM. Y Cl OIUCOBI aTpUOyTH
3aJieXaTh Bl IEPBUHHOTO KJIFOYa BIAMOBIAHOI TAOJIMIIl Ta XapaKTEPU3YIOTh JIHIIIE
KOHKPETHUW €K3eMIUIIp cyTHOCTi. TpeTs HopMmaibHa QopMa 3a0e3nedyeThes
BIJICYTHICTIO TPaH3UTHUBHUX 3JIEKHOCTEM — CYMIDXKHI JaHl BUHECEHO B OKpEMI
JOBIZIKOBI TaOiwuili. 30kpema, y TaOMUIll KOPHUCTYBaudiB 30€pIra€ThCsl JIMIIIE
11eHTU(IKATOp poJi, a ii Ha3Ba — B OKPEMI CyTHOCTI roles; 1ie ycyBae aHomMaiii
OHOBJICHHS, aJ/pKe 3MiHAa Ha3BU poJii HE moTpedye Moaudikaiii 3amucis
KOPHUCTYBauiB. AHAJIOTIYHO, aTpUOYTH 3aBIaHb 3aJI€XKaTh CYTO BiJ 17leHTH(IKaTOpa
3aBJlaHHs, a JaHl MPO CIPHHTU Ta MPOEKTH 3UYUTYIOTHCS OMOCEPEAKOBAHO Yepes
30BHINIHI KJTt04Yl. TakMM YWUHOM, CTPYKTypa 0a3u JaHUX BIAMOBIJA€ BUMOTaM
TPEThOi HOpPMaNbHOI (OpPMHU, IO TapaHTye ii HECYNEepewsMBICTb, 3MEHIIYE
HAJJTMIIKOBICTh JIaHUX Ta 3abe3neuye e()EeKTUBHE BUKOPUCTAHHS JHUCKOBOTO

IIPOCTOPY.
2.6 BucHoBkmu 10 po3ainy 2

VY pozaun oOrpyHTOBAHO TEXHOJOTIUHMM cTek cuctemu «ProSync IT» Ta
no/ano ioro y 3BeneHi Tabnumi. 3acobamu IDEF0, DFD, IDEF3 i BPMN 2.0
BUKOHAHO (YHKIIOHAJIBHE Ta TPOIIECHE MOJICTIOBAHHS, a MAaTPHIISl TpacyBaHHS

MIJTBEp/IAJIa Y3TOJDKEHICTh TMPOIECIB 31 CTPYKTypor JaHux. CHpOEKTOBAHO
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OaraTopiBHEBY KIIIEHT-CEPBEPHY apXiTekTypy 3 marepuoM MVC 1 cepBiCHUM
mapoM, KOHBEEPOM TMPOMDKHOTO TporpamHoro 3abesmeueHHs Tta REST-
B3a€EMOJII€I0, IO BIIOOPAXKEHO JllarpaMaMH KOMITOHEHTIB 1 PO3TrOpTaHHS.
[ToGynoBaHO 00’ €KTHO-OP1EHTOBAHI MO (larpaMu KJ1aciB, MOC1JOBHOCTI
Ta JISUIBHOCTI), SIKI JIETANi3yIOTh B3a€MOMII0 KOPHUCTYBayiB 1 MPOTpaMHHUX
KOMITOHEHTIB cucteMu. OKpeMy yBary NpuJIIJIEHO MOJIEIIOBAHHIO MPOLIECY 3MiHU
CTaTyCy 3aBIaHHS Ta MEXaHI3My aBTOMAaTHYHOTO (HOpPMYBaHHS CIIOBIIIICHb.
CrpoexToBaHO pensIiiHy 6a3y TaHuX 13 eB’ATH TaOJIHIlh, BA3HAYEHO TUIIH TTOJIB,
nepeidyyBaHl 3HAUYEHHS Ta TMpaBWia TMOCHJIAJBHOI IIUIICHOCTI, a TaKOoX
NIATBEPKEHO BIAMOBIIHICTE CTPYKTYPH TPETId HOpMalibHIM (opmi. OTpumani
pe3yabTaTi GOPMYIOThH 3aBEPILCHY MPOEKTHY MOJIETh 1HGOPMAIIIITHOT CUCTEMH Ta €
HOIIIPYHTAM JUIs MPOTPAMHOI peaiizalii i TeCTyBaHHS CHCTEMH, OIUCAHUX Y

HACTYITHOMY PO3LTi.
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3 IPOTPAMHA PEAJII3AIIA TA TECTYBAHHS IH®OOPMAIIIMHOI
CUCTEMM «ProSync I'T»

Y TperhOoMy pO3AUI HABEACHO peE3yibTaTH NPOrPaMHOI peanizarii
iH(popmartiiinoi cuctemu «ProSync I'T», cipoekToBaHOI B MONEpEeIHBOMY PO3JILII.
Po3riisiHyTO CTPYKTYpPY KJIIEHTCHKOI Ta CEpBEPHOI YaCTHUH 3aCTOCYHKY, peasi3alliio
OCHOBHMX (DYHKIIIOHAJIBHMX MOJYJIB, MexaHi3MiB B3aemomii uepe3 REST API Ta
3ac00iB poOoTH 3 0a30i0 JaHWX. 3aBEepIIAIbHUM €TarmoM pO3IUTy € TepeBipKa
Ipale31aTHOCTI CUCTEMH 3a JIONOMOTOI0 aBTOMATH30BAaHOTO W  PYYHOTO

TCCTYBAHH:I.

3.1 Crpykrypa Ta oprasi3auisi HpOrpaMHOro Koay

[IporpamMHUii KOJI CHCTEMH OPTaHI30BAaHO Yy BUTJIAMI JIBOX HE3aJEKHUX
YacTHH, pO3MIIIEHHX Y KaTasiorax client ta server. KiieHTchka yactuHa modyioBaHa
Ha React 31 cknaganHsaMm 3acobom Vite; cepBepHa — Ha Node.js 1 ppeliMBOpKY
Express. Taka cTpykTypa BiANOBia€e OOpaHiil KIIEHT-CEPBEPHIN apXITEKTypl Ta
JT03BOJISIE PO3TOPTATH M pO3BUBATH OOMJIBI YACTUHU OKPEMO.

CepBepHy 4acTHHY OpraHi30BaHO 3a PIBHAMHM BIAMOBIAHO A0 natrepny MVC
13 cepBicHUM 1mapoM. Karamor server/src MICTHTh IijKaTajgorud: config
(HaymamTyBaHHSL 3’€IHaHHS 3 0a3010 naHux), models (momeni Sequelize Ta ixHi
3B’s13kK), controllers (oOpoOHUKM 3anuTiB), services (O13Hec-yorika), routes
(mapuipytu REST-API) Ta middleware (mpomixkHe mporpamHe 3a0e3reueHHs).
Okpemo po3MmilieHO KaTajgoru migrations 1 seeders (KepyBaHHsS CXEMOKO Ta
neMoHcTpauiiaumMu ganumu depe3 Sequelize CLI), reports (3renepoBani PDF-
daiimm) Ta fonts (mpudt DejaVuSans my1st KOPEKTHOTO BiTOOpaKEHHST KUPUIHIIL Y
3BiTax). KieHTchky wacTuHy B KaTtano3i client/src  CTpykTypoBaHO 3a
npusHadeHHsM: api  (HamamrtyBaHHs ~HTTP-xmienta), context (KOHTEKCT
aBTeHTU(DIKaIli), routes (3aXuIEHUH MapupyT), pages (€KpaHHI CTOPIHKH) Ta
components (OBTOPHO BHKOPHUCTOBYBaHI KOMIIOHEHTH). CTPyKTypy KaTaJoTiB

MIPOEKTY HABEJIEHO Ha PUCYHKY 3.1.
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' sender

~ client » config
» node_modules » fonts
> public > migrations
' 5IC » models
> api » node_modules
» assets > reports
» components 5 ceedars
» context o
» hooks > config
> pages > controllers
2 routes » middleware
» models
» routes
» services

Pucynok 3.1 — CtpyKkTypa KaTajoriB KI€HTCbKOI Ta cepBepHOi yacTu IC

«ProSync I'T»

Kon@inenmiitni napametpu KoHpirypamii (pekBi3uTu 3 €AHaHHS 3 0a3010
nannx DB HOST, DB NAME, DB USER, DB PASSWORD, nopt cepsepa
PORT Tta cekpernuit kirou JWT SECRET) Buneceno y ¢aiin cepenonuiia .env,
KU He MOTparuisge JO CUCTEMU KOHTPOJI Bepcid. 3’e¢AHaHHA 3 0a3010 JaHUX
BCTAHOBIIOEThCA 4yepe3 Sequelize 3 yBiMkHeHHM pexumom underscored (mmonst y

ctuii snake case), 1110 BIANOBIAA€ IMEHYBaHHIO CTOBIIIB y 0a3i.
3.2 Peajizaunisi cepBepHOI YACTHHH
3.2.1 PiBenb MoeJieil JaHuX

Koxny 3 nep’atu Tabiuilb 0a3u JaHUX BIJOOPAKEHO OKPEMOIO MOJIEIUIIO
Sequelize, sixa Bu3Hayae aTpuOyTH, iXHI TUNHU Ta OOMEXKEHHS W aBTOMATHYHO
CYIpPOBOJIKYEThCA Cyk00BuMU moJisimu created at 1 updated at. Ilons priority Ta
status Mojeni 3aBlaHHs pealizoBaHo sk nepenigyBadi Tunu (ENUM), mo 3mytrye
MOJIC/Ib BIIXUISATH HEKOPEKTHI 3HaYeHH 11ie 70 3BepHeHHs 10 CKB/I. 3B’ s13ku Mixk
CYTHOCTSIMU LIEHTPAJII30BaHO OToJjIolIeHO B Moy il models/index.js 3a monoMororo

metoaiB hasMany ta belongsTo, 30kpema 3 mceBmoHiMaMu manager (MEHEIKep
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MPOEKTY) Ta executor (BUKOHaBellb 3aBJaHHs). dparMeHT Mojesl 3aBAaHHS 3

HepeHiI-IYBaHI/IMI/I THUIIaMHU HaBCACHO HMIXKYC.

Jlictunr 3.1 — ®parment mozeni Task

const Task = sequelize.define('Task', {
title: { type: DataTypes.STRING(150), allowNull: false },
priority: { type: DataTypes.ENUM('low', 'medium', "high','critical'),
allowNull: false, defaultValue: 'medium' },
story_points: { type: DataTypes.INTEGER },
status: { type:
DataTypes.ENUM( 'backlog', 'todo', 'in_progress', 'testing’, 'done'),
allowNull: false, defaultValue: 'backlog' },
deadline: { type: DataTypes.DATEONLY },
sprint_id: { type: DataTypes.INTEGER, allowNull: false },
executor_id: { type: DataTypes.INTEGER }
}, { tableName: 'tasks', timestamps: true,

createdAt: 'created_at', updatedAt: 'updated_at' });

3.2.2 IIpomixHe nporpaMHe 3a0e3neYeHHA

Kosken 3anmuT 10 cepBepa MPOXOAUTh KOHBEEP MPOMINKHOTO MPOrPAMHOTO
3abe3neueHns. [locepennuk aBTeHTu(ikamii authenticate 3unTye 3arojaoBOK
Authorization, nepeBipsic HasBHICTh TokeHa y ¢dopmati Bearer, BUKOHY€e HOrO
NEepeBIPKY 3a JOMOMOIOK CEKPETHOro KJoua i y pasl ycmiXy 3alMcye JaHi
KOpUCTyBaua (1I€HTU(DIKATOp 1 poJib) 10 O0’€KTa 3amMTy; 3a BIACYTHOCTI a00
HEJIINCHOCTI TOKEHa ToBepTaeThcsl BiamoBinb 31 cratycom 401. Ilocepemanuk
aBTopu3alli authorize mpuiimae mepesnik I03BOJEHUX poOJiel 1 OJOKye JOCTym 3i
cratycom 403, sIKIII0 pOJTh KOPHUCTYBaya JI0 HHOTO HE HAJICKUTh. Bamigariito BXiTHUX
JIAHUX 3aBJIaHHS BUKOHYE MMOCEPEIHUK Ha OCHOBI 010110TeKH express-validator: Bin
nepeBipsie 000B’ I3KOBICTH 1 JOBKUHY Ha3BU, HAJICKHICTh IIPIOPUTETY Ta CTATyCy 0
JOMYCTUMHUX 3HAY€Hb, HEBII'€MHICTh OIIIHKA CKJIQJHOCTI W 00O0B’S3KOBICTH
CIIPUHTY TI1Jl YaC CTBOPEHHS; 32 HasIBHOCTI MOMIJIOK TToBepTaeThes cratyc 400 3 ix
nepestikoM. Y cl HeMepeXoTuIeH TOMUIKU 00po0IIsie IEHTPaIi30BaHUMN MTOCEPETHIK,
akuii popMye yHI(DIKOBAHY BIAMOBIJb 13 BIAMOBIIHUM KOJOM cTaHy. Peamizariito

nocepeHUKIB aBTeHTH(IKALII] Ta aBTOpH3allil HABEJICHO HIKYE.
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Jlictunr 3.2 — Peanizaiiis aBTeHTU]IKALIT Ta POJILOBOIO KOHTPOJIIO IOCTYITY
const authenticate = (req, res, next) => {
const authHeader = req.headers.authorization;
if (lauthHeader || !authHeader.startsWith('Bearer '))
return res.status(401).json({ message: 'MoTpibeH TokeH' });

try {
reg.user = jwt.verify(authHeader.split(' ')[1], process.env.JWT_SECRET);

next();

} catch { return res.status(401).json({ message: 'HepiiicHuit TokeH' }); }

}s

const authorize = (...roles) => (req, res, next) =>
roles.includes(req.user.role)
? next()

res.status(403).json({ message: '[JocTyn 3abopoHeHO' });

3.2.3 PiBeHb cepBiciB i KOHTpoOJIEPiB

KonTtponepu peanizoBaHO «TOHKHMH»: BOHHU BHUJ00YBaIOTh MapaMeTpH
3alWUTy, BUKJIMKAIOTh BIAMOBIIHUIA METOH CepBICY U (QOpMYyIOTh BIAMOBIIb,
MOBEPTAIOYM KOPEKTHUM KOJ CTaHy B pa3l NOMWIKU. YCs 3MICTOBHA JIOTIKa
30cepekena B ceppicax. Tak, cepBic aBTeHTH(DIKAIllT BIIIIYKYye KOPHCTyBada 3a
€JICKTPOHHOIO TIOIITOI PAa30M 13 HOTO POJUTIO, 3BIPsi€ MAPOJIb 13 30€PEKEHUM XeIIeM
3a JI01oMOror berypt 1, y pasi yemixy, dopmye TokeH JWT 3 igentudikaropom i
POJUTIO KOPHCTyBada Ta TEPMIHOM il BiCIM TOJIMH, MOBEPTAIOYM TOKEH 1 JaHl

npoduIto.

Jlictunr 3.3 — Peamizariisg BXoty kopuctyBada Ta reHepariiii JWT-rokena
const login = async (email, password) => {
const user = await User.findOne({ where: { email }, include: Role });
if (luser) throw new Error('HeBipHuit email a6o naponb');
const ok = await bcrypt.compare(password, user.password_hash);
if (lok) throw new Error('HeBipHuii email abo naponb');
const token = jwt.sign({ id: user.id, role: user.Role.role_name },
process.env.JWT_SECRET, { expiresIn: '8h' });
return { token, user: { id: user.id, name: user.name,

email: user.email, role: user.Role.role_name } };

}s
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[IpuknanoMm mnepeHeceHHs OI3HEC-JOTIKM Ha CepBep € 3MiHa CTaTycy
3aBlaHHsA. BiAMoBiIHUI cepBic HE JMIINE OHOBIIOE CTATyC, a i — 3a HasIBHOCTI
NPU3HAYCHOTO BHUKOHABII — aBTOMAaTHYHO CTBOPIOE 3aIMC-CIOBIIIEHHS, IO

rapaHTye HajiiiHe 1H)OpPMyBaHHS HE3aJIeKHO Bij KIII€HTA.

Jlictruar 3.4 — Peamizaiiiss 3MiHM CTaTyCy 3aBJaHHA Ta aBTOMaTHYHOTO

dhopMyBaHHSI CHIOBIIIICHHS
const changeStatus = async (id, status) => {
const task = await Task.findByPk(id);
if (!task) throw new Error('3aBaaHHs He 3HahaeHo');
await task.update({ status 1});
if (task.executor_id) {
await Notification.create({
title: '3miHa cTaTycy 3aBpaHHA',
message: ~CTaTyc 3aBaaHHa «${task.title}» 3miHeHOo Ha «${status}»’,
user_id: task.executor_id });
}

return task;

}s

OxkpeMuii aHaTITUYHUN CcepBIC OOYUCITIOE 3aBAHTAXKEHICTh KOMAaHIU 3a
MIPOEKTOM MapaMeTpu3oBaHuM SQL-3anuToM, 110 MiJICYyMOBY€ BUTpay€H1 TOIMHHU 32
KOXXHUM KOPUCTyBadeM, 00 €HYIOYM TaOJMIll KypHalTy Yacy, KOpPHUCTYBadiB,

3aBJIaHb 1 COPUHTIB 32 YMOBOIO HAJIEXKHOCTI A0 TpoekTy. [Ipuknag SQL-3anuTty, mo

BUKOPHUCTOBYETHCSA IJIA O00YHCIICHHS 3aBaHTa)KEHOCTI KOMaHJIH, HABCACHO HMKYC.

SELECT u.name, SUM(tl.hours) AS total_hours
FROM time_logs tl

JOIN users u ON u.id = tl.user_id

JOIN tasks t ON t.id = tl.task_id

JOIN sprints s ON s.id = t.sprint_id

WHERE s.project_id = ?

GROUP BY u.id, u.name;

Cepgic ¢hopMyBaHHs 3BITIB 30Mpa€ J1aHi IPO MPOEKT, HOTO CIPUHTH, 3aBIaHHS
Ta JIOTH 4Yacy, OOYHCIIIOE€ CTAaTUCTUKY (KIJIBKICTh 3aBJlaHb 33 CTaTyCaMH, BIJICOTOK

BUKOHAHHS, CYMapHI TOJIMHU, 3aBaHTAXEHICTh KOMaH 1) 1 TeHepye PDF-nokyment
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3acobamu PDFKit, micist goro 36epirae aitn y karanosi reports i pikcye 3amuc mpo
3BIT y 0a31 manux. [IoBHI JICTMHTH MOJeNel, CEepBICiB 1 KOHTPOJEPIB HABEICHO B

nomarky B.
3.3 Peamizamis REST-API

B3aemozito kii€eHTa 13 CEpBEpOM pealli3oBaHO 3a apXITEKTYPHUM CTHIIEM
REST: pecypcu azapecyioTbcst MapuipyTamu T npedikcoMm /api, a gaHi
nepenaroThes y ¢popmari JSON. Vi mapimpyT, okpiM aBTeHTU(DIKAITT, 3aXHUIIECHO
MOCEPETHUKOM TepeBipku TokeHa. Ormeparlii

CTBOPDEHHS, pEAaryBaHHSA Ta

BUJIAJICHHS TIPOEKTIB, CIPUHTIB 1 3aBJaHb JOJATKOBO OOMEXKEHO PpOJISIMU
MEHEJKEpPa Ta aAMIHICTpaTOpa, TO/1 SIK 3MI1HA CTaTyCy 3aBAaHHs (IEpEeTATyBaHHS Ha
Kanban-zgomiiii), 06111k gacy, mepersisiji 1 CTBOPEHHS CHOBIIIEHb, a TAKOXK podoTa 3
KOMEHTapsIMU  JIOCTYIIHI ~ OyJb-SIKOMY  aBTEHTH(IKOBAaHOMY KOPUCTYBAud€eBi;
BUJIAJICHHSI KOMEHTaps JI03BOJICHO JIMIIE HOTO aBTOpY a0 KOPHUCTYBAYEBl 3 POJLTIO
MeHe/Kepa 4uu aaMmiHictpatopa. [loBHuii mepenik Todyok poctynmy REST-API

HaBeeHo B Tadmuil 3.1.

Tabmuus 3.1 — Touku goctynmy REST-API cuctemu «ProSync IT»

Metona MapumpyTt Hoctyn IMpusHavyeHHst
POST /api/auth/login yOTIIHU I ABTeHTHdiKaIlis, BUIaya
TokeHa JWT
GET /api/projects aBropu3oBaHuil | [lepesnik npoekTiB
POST /api/projects manager, admin | CTBOpeHHS IPOEKTY
PUT /api/projects/:id manager, admin | PemaryBanHs npoexTy
DELETE | /api/projects/:id manager, admin | Bunanenus npoekty
GET /api/sprints aBropu3oBanuil | [lepenik cnpuHTIB
POST /api/sprints manager, admin | CTBOpeHHs CIPUHTY
PUT /api/sprints/:id manager, admin | PexaryBanHs cipuHTy
DELETE | /api/sprints/:id manager, admin | Buganenus cnpunty
GET /api/tasks aBTopusoBanuii | [lepenik 3aBnans 13
BUKOHABIISIMU
POST /api/tasks manager, admin | CtBopeHHs 3aBaaHHs (3
BaJIIJIAITIETO)
Apx.
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[Iponomxenus Tabmui 3.1

Meton MapumpyT Hoctyn IpuzHayeHHs
PATCH | /api/tasks/:id/status | aBTOpu3oBaHuii | 3MiHa CTaTyCy 3aBJaHHS +
CHOBIIIEHHS
GET /api/time-logs aBTopu3oBanuil | [lepenik 3anuciB 00miKy
qacy
POST /api/time-logs aBTOopu3oBaHuil | CTBOpPEHHS 3amHUCy OOIIKY
qacy
GET /api/comments/task | aBropuzoBanuii | KomeHTapi KOHKPETHOTO
/:taskld 3aBIaHHSA
POST /api/comments aBTOopu3oBaHuil | JlomaBaHHS KOMEHTaps
DELETE | /api/comments/:id aBTOp / manager | Bunganenns komeHTaps
/ admin
GET /api/notifications aBropuzoBanuil | [lepenik crosiiieHb
POST /api/notifications aBTopu3oBaHuil | CTBOPEHHS CHOBIIICHHS
GET /api/reports aBTopusoBaHuii | [lepenik 3reHepoBaHUX
3BITIB
POST /api/reports/generate | aBropuzoBanuii | ['enepartiss PDF-3Bity 3a
/:projectld MIPOEKTOM
GET /api/analytics aBTOPU30BaHUN | 3aBaHTAXKEHICTh KOMaHIU
/workload MIPOEKTY

/:projectld

3.4 Peanizanisl KIi€CHTCHLKOI YaCTUHH

KiieHTCbKy dYacTHHY peaji3oBaHO SIK  OJHOCTOPIHKOBMI 3aCTOCYHOK.
KopeHeBuii KOMIIOHEHT OTOpPHYTO MPOBAMIEPOM KOHTEKCTY aBTEHTH]IKalli, a
MapHIpyTH3allil0 MK CTOpPIHKaMH peaji3oBaHo 010mioTekor react-router-dom.
[lepenbaueno cropinku Bxoay, rojioBHoi maneni (Dashboard), Kanban-mouiku,
aHaAJITUKH, 3BITIB 1 CHOBIIIEHb. J[OCTynm A0 CTOPIHOK OOMEXEHO KOMIIOHEHTOM
3aXUIIEHOTO MapIIPYTY, IKUH MepeHaIpaBisic HeaBTEHTHU(IKOBAHOTO KOPUCTyBaya
Ha CTOPIHKY BXOY, @ CTOPIHKY aHATITUKU JTOAATKOBO BIJIKPUBAE JIMIIE JJI POJIEH
MeHeKepa Ta anMinicTparopa. Kontekcr aBrentudikaiii 30epirac TokeH 1 JaHi
KOPHUCTYyBaua B JIOKAJILHOMY CXOBHIII Opay3epa Ta Hajae PyHKIlT BXO1y 1 BUXO.Y.

HTTP-kiieHT axios HaJalITOBAHO MEPEXOIUTIOBAYEM 3aIUTIB, SIKUM aBTOMATUYHO
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JI0J]a€ TOKEH JIOCTYITy JI0 3arojIoBKa KOKHOTO 3BEpPHEHHS /0 cepBepa. Hagiraiito
MK MOAYJsIMHU 3abe3neuye OluHa maHenb (Sidebar) 3 mOCHMIaHHSIMH Ha OCHOBHI

PO3/1JIN Ta KHOIIKOIO BUXOJTY.
3.5 Peanizanisi KJ110490BUX (PYHKIIOHAJIbHUX MOXYJIIB
3.5.1 ABTeHTH(iKanisa Ta POJLOBHI JOCTYII

CropiHka BXOay HaJicUJIa€ BBEJCHI 00JIIKOBI JJaHI HAa CepBeEp; y pasl yCIiXy
OTpUMaHi TOKEH 1 Ipodiab KOPUCTyBaya 30epiraloThCsl B KOHTEKCTI Ta JTOKATbHOMY
CXOBHIL, MICIS 4YOro 3J1MCHIOETHCS NEPEXiJl Ha TOJOBHY MaHemnb. [lomanbiimii
JOCTYyN 10 JaHMX PEryJl€ThCS Ha JBOX pPIBHAX: HAa KIIEHTI — 3aXULICHUM
MapuIpyTOM, Ha CepBepl — MOCEpeTHUKaMu aBTeHTU(IKaIli Ta apTopu3aiii. Ekpan

BXOJY HaBEJEHO Ha PUCYHKY 3.2.

ProSync IT

Project Management System

admin@prosync.com

Pucynox 3.2 — Ekpan aBreHTH(]iKaLli KOpUCTyBaya
3.5.2 Kanban-gomka ta mexanizm Drag-and-Drop

[entpansuum enemeHToM iHTep(deiicy € Kanban-poika, peanizoBaHa Ha
o616mioTeni @dnd-kit. Jlomky o6ropnyto koHTekcToM nepetsaryBanas DndContext;
KOYXEH CTOBIICIb-CTATYC € 30HOI0 CkuaanHs (useDroppable) 3 inenTHdhIKaTOPOM, 110
BIJITOBIJIa€ CTATyCy 3aBJaHHS, a KapTKa 3aBIAaHHSI — CIEMCHTOM TEPETATYBaHHS

(useDraggable) 3 pykosiTkoro. Jlomika BijoOpaskae 4oTupu cToBMIli cTatyciB — «To
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Doy, «In Progress», «Testing» 1 «Doney; 3aB1aHHs y cTaTyci 0eKJIory 30epiraroThes
B 0a3i, aJie Ha IOMIKY HE BUBOAThCA. KokHa KapTKa Mmoka3ye Ha3By, OIIHKY y Story
Points, TepmiH, MpU3HAYEHOTO BHKOHABISI Ta IMMO3HAYKY TMPIOPUTETY; TMOIBIHHE
KJIAllaHHS BIJIKpUBAaE MOIyJb OOJIKYy Yacy, a KHOMKa peIaryBaHHS — BIKHO
penaryBaHHs 3aBraHHs. [licis 3aBepieHHs mepeTsAryBaHHS OOpOOHMK HaJCHIIae
3aMuUT Ha 3MiHY cTaTycy 3aBiaanHs (mMeton PATCH), ne HOBe 3HauY€HHs CTaTycCy
OepeTbes 3 imeHTH(]IKATOpa MUIBOBOTO CTOBMIL, 1 ONTUMICTHYHO OHOBJIIOE CTaH

iHTEpdeiicy.

Jlictunr 3.5 — Peanizaiiist 3MiHU cTaTycy 3aBAaHHs MeToioM Drag-and-Drop
const handleDragknd = async ({ active, over }) => {
if ('over) return;
const taskId = Number(active.id);
const newStatus = over.id;
await api.patch(  /tasks/${taskId}/status , { status: newStatus });

setTasks(prev => prev.map(t =>

t.id === taskId ? { ...t, status: newStatus } : t));
s
3aranpauit Burisg Kanban-momnku HaBeieHO Ha PUCYHKY 3.3.
ProSync IT .
Project Board «c
88 Dashboard
[ Yo Do 2) Testing (2
= Anshytcs Po3po6uTy Dashboard Crsoputy PDF 38iti Tecrysanna JWT Creopenns B/,
® Reports
0 Notifications 2 Project Manager 2 Project Manager 2 QA Engineer 2 Project Manager
Po3pobutn Notifications Pospobuti moayns Mepesipka Kanban Hanawrtysanus Sequelize
asTopu3auil
2 E 3 2 M
InTerpauin Frontend Ta

Pucynok 3.3 — Kanban-zgomika 3aBaaHb 31 CTOBIIISIMH CTaTyCiB
3.5.3 YupasJ/iiHHsI 3aBIaHHAMH Ta CHIPUHTAMHA
CTBOpeHHsI 3aBaHHS pEai30BAaHO MOJAJIBHUM BIKHOM 13 TOJSIMU HAa3BH,

OIKCY, IPIOPUTETY, BAKOHABLIA, OLIHKK CKJIaJHOCTI, TEPMIHY Ta CIPUHTY (TepesiK
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CIIPUHTIB 3aBaHTAXXYETHCA 13 CEPBEPA); HOBOCTBOPEHOMY 3aBJIAHHIO IPUCBOIOETHCS
cratyc «todo». BikHO pemaryBaHHs J03BOJISIE 3MIHUTH aTpuOyTH 3aBAaHHA a0o
BUJIAJIUTH HOTO 3 miATBep/uKeHHSM. CTBOpPEHHS Ta peJaryBaHHS MPOEKTIB 1
CIIPUHTIB BUKOHYETHCS 4€pe3 BIAMOBIAHI 3aXMINEHI TOYKH JOCTYIY, JOCTYITHI
MEHE/KepY Ta aaMiHicTpaTopy. MoanbHe BIKHO CTBOPEHHS 3aBAaHHS HABEJACHO Ha

puUcyHky 3.4.

Create Task

Create a new project task and add it to a sprint

Pucynox 3.4 — MopanbHe BIKHO CTBOPEHHS 3aBJaHHs
3.5.4 O0Jik po6ouoro yacy

Moaynb 00J1iKy Yacy peaaizoBaHO MOJATBLHUM BIKHOM, IO BiIKPUBAETHCS 3
KapTKu 3aBnaHHs. KopucTyBad BBOJIUTH KUTBKICTh BUTPAYCHUX TOIUH (i3 KPOKOM
0,5) Ta KOpPOTKMIi KOMEHTap, MICIs 4YOTO 3amuc 13 TOTOYHOK JIaTOTo,
imeHTU(IKaTOpaMy 3aBIaHHS ¥ KOpPUCTyBaya HAJCHIIAEThCS Ha cepBep |1
30epiraeThCcs B KypHaJi oOJdiKy dacy. HakonudeHi qaHi BUKOPUCTOBYIOTBCS ISt
00YHMCIIEHHS! 3aBAaHTAXKEHOCTI KOMaHIu Ta (opMyBaHHA 3BITHOCTI. BikHO 00Ky

9yacy HaBEJCHO Ha PUCYHKY 3.5.
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Time Tracking

Po3po6uUTH Moaynb aBTopU3alil
Priority: low

Story Peints: 5

25

Bunpaeneno 6ar asTopu3auyii

Fanee!

Pucynox 3.5 — Moayns 007iky po6odoro gacy
3.5.5 Cucrema cnoBilieHb

CrnoBimeHHs (HOpMYIOTHCS Ha CTOPOHI CEpBEpa aBTOMATUYHO — 30KpeMa i1
yac 3MIHM CTaTyCy 3aBJaHHS WOTO IPU3HAYEHOMY BHKOHABIIEBI CTBOPIOETHCS
BiMOBIHUK 3amuc. CTOpiHKAa CHOBIIICHh 3aBAHTAXY€E IMEPENiK TMOBIIOMIICHb
KOpPUCTyBada ¥ BimoOpakae ix CIMCKOM, a 3a BIJCYTHOCTI HOBHIX ITOBIJOMJICHB
MOKAa3ye€ BIIMOBIIHUN MOPOXKHIN cTaH. CTOPIHKY CHOBIIIIEHb HABEJIEHO HA PUCYHKY

3.6.

o i Notifications
Recent system activity
88 Dashboard
e ) oo e
i Analytics
Crayc 3aBaannA «Po3pobuTy Dashboards 3mineo Ha «todo»
B Reports :
I
o Cratyc 3aBaanHA «Po3pobmTi Dashboard» 3miHeHo Ha «todo

n Cratyc 3aBaanns «Po3pobuT Dashboards 3mitero Ha <todos
u Cratyc 3asaanhs «Po3pobuTi Dashboard» 3mikeno Ha «todo

o Cratyc 3asanis «Po3pobTi Dashboard» 3mikeo Ha «todo

“ o Cratyc saspanns «Po3pobuty Dashboard» 3mineno Ha «todon

Pucynok 3.6 — CropiHka CIOBIlIIeHb KOPUCTYBaua
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3.5.6 AnaJsiTuka Ta BizyaJizauis 1aHuX

AHaJITHYHI MOKJIMBOCTI peasli30BaHO HA JABOX CTOpiHKax. ['oj0BHa maHenb
B1JI00paXka€e YOTUPHU KITFOUOBI TOKA3HUKU — KIJIbKICTh aKTUBHUX MTPOEKTIB, 3aB/IaHb
y po0OTi, MPOCTPOUYCHUX 3aBAaHb (TEPMIH SKMX MHUHYB, a cTaTyc He «doney) i
CTHOBIIIEHh, @ TAaKOX CTOBIYMKOBY JlarpamMy 3aBaHTaXEHOCTI KOMAaH]IH,
noOynoBaHy 3acobamu Recharts Ha ocHOBI gaHuX aHamiTHYHOTrO ceppicy. CTopiHKa
aHANIITUKH, JIOCTYITHA MEHEKepy Ta aaMIHICTPaTopy, MICTUTh MOKa3HUKH
3arajibHO1 KIUIBKOCTI 3aB/JaHb, BUKOHAHHUX 1 THX, LIO0 TECTYIOThCS, CyMapHHX
BUTPAYCHUX TOJIMH, IHIUKATOP BIJCOTKA BUKOHAHHS Ta KpPYroBY Jiarpamy
pO3MOILTY 3aB/laHb 3a cTarycaMu. ['0JIOBHY ITaHeNb 1 CTOPIHKY aHAIITUKUA HABEICHO

Ha pucyHkax 3.7 ta 3.8.

ProSync IT

Dashboard
.

Active Projects In Progress Overdue Notifications
B Board
I Analytics 1 2 0 28
B Reports
2 Notifications

Workload Chart

Pucynok 3.7 — I'onoBHa naHenb 13 TOKa3HUKAMU Ta AlarpaMolo 3aBaHTaKEHOCTI

Total Tasks Completed Testing Hours Logged

ProSync IT
9 3 2 30.5h

I m Project Progress

B Reports [ e e s R

Task Distribution

Pucynok 3.8 — CTopiHKa aHaJIITUKX PO3MOILITY 3aB/aHb
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3.5.7 I'enepaniss PDF-3BiTiB

Monynb 3BiTHOCTI J03Boisie chopmyBatu miacymkoBuid PDF-3BiT 3a
npoekToM. Ha cTopiHIii 3BiTIB KOPHUCTYBay 1HIIIIOE TEHEPAIIito, MICIs YOro cepBep
CTBOPIOE JTIOKYMEHT 1 MOBEpPTa€ NUISAX A0 Qailry, sSKWid BiTKPUBAETHCS B HOBIH
BKJIAJII; paHime chopMOBaHi 3BITH BiAOOPaXalOThCS CIHCKOM 13 MOXKIIUBICTIO
MOBTOPHOTO BIIKpUTTA. 3BIT (opmyeTbes 3acobamu PDFKit 13 miakirodeHHsIM
mpupty DejaVuSans nns KOpeKTHOro BiIOOpaK€HHS KUPUIHUII W MICTUTh
iHbopMaIlil0 TPO TMPOEKT, CTATUCTHKY 3aBJaHb 3a CTaTycaMd Ta BIJCOTOK
BUKOHAHHS, CyMapHi BUTPA4YEeH1 F'0JIMHU, 3aBAHTAKEHICTh KOMaHIU i BITOMOCTI TIPO

CIIPUHTH.

Jlictunr 3.6 — @parmeHT peanizaiiii reaepaiii PDF-3BiTy

const doc = new PDFDocument();

doc.font(path.join(__dirname, '../../fonts/DejaVuSans.ttf'));
doc.pipe(fs.createWriteStream(filePath));

doc.fontSize(26)
.fillColor('#2563eb")
.text('ProSync IT', { align: 'center' });

doc.moveDown();
doc.fontSize(14)
.text("NpoexT: ${project.title} );

doc.end();

[Tpuknan 3renepoBanoro PDF-3BiTy HaBe1eHO Ha pUCYHKY 3.9.
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ProSync IT Sprint Information
Project Analytics Report Sprint 1

Status: active
g 2026-06-05 - 2026-06-20

Project Information Sprint 2
Status: planned
Project: ProSync IT Development 2026-06-21 - 2026-07-05

Description: Cnctema ynpaeniHHa IT-npoekTamm
Status: planning

Start Date: 2026-06-04

End Date: 2026-08-30

Generated by ProSync IT
11.06.2026, 01:26:32

Task Statistics
Total Tasks: 9

Done ......
Testing .......
In Progress ........
To DO v

Completion Rate .... 33%

Time Tracking
Total Hours Logged: 30.5

Team Workload

System Administrator ............ 4.00 h
Project Manager ............ 16.50 h
Developer User ............ 6.50 h

QA Engineer ............ 3.50 h

Pucynok 3.9 — Ilpuknan 3renepoBanoro PDF-3BiTy 3a npoekTom
3.5.8 KomentyBanHs 3aB1aHb

Ha piBHI cepBepHOi YaCTUHU peani30oBaHO MOJYJIb KOMEHTApIB: OTPUMaHHS
KOMEHTapiB 3aBJaHHS pa3oM 13 JIaHUMHU aBTOpa, JOJlaBaHHS KOMEHTaps (3
aBTOMaTUYHUM IOBEPHEHHSAM IMEH1 aBTOpa JJis B1IOOpa)KEHHS) Ta BUAAICHHS 3
NEPEBIPKOIO MPaB — OIeparlisi J03BOJIEHA aBTOPOBI KOMEHTapsl a00 KOPUCTYyBayeBl
3 POJUTI0 MEHE/DKepa 4YM aJMIHICTpaToOpa, 1HAKIIIE MOBEPTAEThCS BiAMOBA 31
cratrycoM 403. BignmoBigHi Touku jgoctyny REST-API € mnoBHicTiO
GyHKIIOHATFHUMU; 1HTErpallisi KOMEHTapiB y rpadiunuii iHTepdeic CTaHOBUTH

HaIIpAM IMOAAJILIIOIO PO3BUTKY CHUCTCMU.

3.6 TecryBanHs cucTeMHu

[lepeBipky mpane3gaTHOCTI CHUCTeMM BHKOHAaHO Yy JIBa €Talmu —
aBTOMAaTHU30BaHUM Ta PYYHUM TECTYBaHHSM. ABTOMATH30BaHE TECTYBaHHSI
CEpBEPHOT YaCTUHM peaizoBaHo 3acobamu Jest 1 Supertest, 1110 103BoJIsSIE HAJCUTIATH
HTTP-3amuti 10 3acTocyHKYy 0€3 3alyCKy peaJbHOTO MEpEKEBOTO cepBepa.

Po3po0bmeni TecTu mepeBipsiFOTh KOPEKTHICTH POOOTH MACUCTEMH OE3MEKH: BIIMOBY
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B aBTeHTU(IKaIlll 3a HEBIpHUX OOJIKOBMX JaHuX (ouikyBaHuii cratyc 401) Ta
OJIOKYBaHHSI JIOCTYITy /0 3aXHUIICHOTO pecypcy 0e3 TokeHa (O4iKyBaHHM CTaTyc
401). 3amyck TecTiB 3A1MCHIOETHCS KOMaH 1010 npm test.

s mepeBipku (DYHKITIOHAIBHUX CIIEHApiiB 3aCTOCOBAHO PYYHE TECTYBaHHS 3a
METO/IOM «UYOpPHOi CKpuHBKN». ChopMoBaHO HAOIpP TECT-KEHCIB, 110 OXOTUTIOIOTH

KJIFOYOBI1 CIIEHapii BUKOPUCTAHHS CUCTEMH, 3 (piKcalli€ro O4iKyBaHOTO pPe3yJbTaTy

(Tabnuis 3.2).

Tabmuns 3.2 — DyHKIIOHATBHI TECT-KEWCH CUCTEMU

Ne Cuenapii Bxinui gani | OuikyBanwuii pesyabtar | Crartyc

1 | Bxin i3 email, mapons | Cratyc 200, Bumano v
KOPEKTHUMU TOKEH, MepexiJi Ha
JTaHUMU Dashboard

2 | Bxiz 13 HEBIpHUM email, xubnuii | Cratyc 401, v
napoJyiemMm MapoJib MOBIJTOMJICHHS TIPO

MOMUJIKY

3 | 3anuT naHux 6e3 GET Crartyc 401 v
TOKEHa /api/projects

4 | CTtBOpEHHSA naui 3apaanHs | Craryc 201, 3aBnaHHs v
3aBJaHHS CTBOPEHO
MEHEKEPOM

5 | CtBopeHHs naui 3aBaands | Craryc 403, noctyn v
3aBJaHHS 3a00pOHEHO
PO3POOHUKOM

6 | CtBOopeHHHA TIOPOKHSA Cratyc 400, momuika v
3aBaaHHsa Oe3 Ha3BU | Ha3Ba BayTigari

7 | IleperaryBanHus HOBA KOJIOHKa- | CTaTyC OHOBIIEHO, v
KapTKH Ha JIOIIII CTaTyc CTBOPEHO CIOBIIICHHSI

8 | Baecenns o0miky TOJIUHU, Cratyc 201, 3anuc v
qacy KOMEHTap 30epeKeHO

9 | I'enepauisa PDF- inenTudikarop | Craryc 201, daiin v
3BITY MIPOEKTY chopMOBaHO 1 BIIKPUTO

10 | BigkputTs nepexij Ha [lepenanpaBieHHs Ha v
aHaJIITUKK poJutlo | /analytics /dashboard
developer

Ap.
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Jl7iss po3ropTaHHs TECTOBOTO CEPEIOBHINA 3 JIEMOHCTPAIIMHUMH JTaHUMHU
BUKOPHCTAHO 3aco0u 3amoBHEHHs 0Oasm (seeders), siki CTBOPIOIOTH IT'STh POJIEH
(admin, manager, developer, qa, client) Ta BiAMOBIAHI OOJIKOBI 3amMKUCH
KopuctyBauiB. Ha piBHI Oesneku 3a0e3nedeHo 30epiraHHs MapojiB y BHIJIAII
KpunTorpadiuHoro xemry, oOMeKeHUH TepMiH il TOKEHa OCTYIy, BUHECCHHS

CEKPETIB y cepeIoBHUIIE Ta BcTaHOBIeHHS 3axucHux HTTP-3aronoBkis..
3.7 BucHoBkHu 10 po3aiay 3

Y posnimi ommcaHo mporpamHy peanizamito cucremu «ProSync IT»
BIJIMOBIJTHO /IO CHPOEKTOBAHOI apXiTekTypu. CepBepHY UHaCTHHY peali30BaHO Ha
Node.js Ta Express 13 piBHAMH MOJI€JIEH, CEpPBICIB 1 KOHTPOJIEPIB, TOCTYIOM O
nanux uepe3 Sequelize, posboBUM po3MeKyBaHHSIM Ha OCHOBI TOokeHiB JWT 1
XenryBaHHsIM Tmapodii; mobyaoBaHo REST-API 3 aBaaustd 40TUPHOX TOYOK
noctyny. KilleHTChKy YacTHHY peaiizoBaHO SIK OJHOCTOPIHKOBUM 3aCTOCYHOK Ha
React 31 ckimaganusm 3acodbom Vite. PeanizoBaHo KIIFOYOB1 MOy I1: aBTEHTH(IKAIIIIO
Ta poiboBUM pgoctyr, Kanban-gomky 3 wmexanisMoM Drag-and-Drop, o06mik
po0oYOro vacy, CUICTEMY CHOBIIIEHb, AHAITUKY 3 JiarpaMaMu Ta renepaiiito PDF-
3BITIB. [Ipane3naTHicTh CHCTEMH MiATBEPHKEHO aBTOMAaTU30BaHUMU TecTaMu (Jest,
Supertest) Ta HabopoMm pyuHHX (YHKIIOHATBHUX TECT-KEHCIB, IO 3aCBIIUUIIU

BIJIMOBIHICTD peajizalii MocTaBJICHUM BUMOTaM.
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BUCHOBKHA

VY OGakanaBpchKiil poOOTI pO3B’A3aHO AKTyallbHy MNpPaKTU4YHY 3a7adyy —
CIPOEKTOBAHO Ta MPOrPaMHO peali3oBaHO BeO30piEHTOBaHY 1H(OpMaLIHHY
cucteMy ympasiiHHs npoektamu «ProSync IT», mpusnaueHy juisi TUTaHyBaHHS
poOiIT, BeIeHHS 3aB/iaHb, 00JIIKY pOOOYOTO Yacy Ta aHaji3y AISJIBHOCTI KOMaHIH
PO3pPOOKHU.

Ha erani ananizy npenMeTHOi 00J1acTi TOCTIHKEHO TpoliecH yrnpapmiHus [T-
MPOEKTAMHU 33 THYYKHMH METOOJIOTISIMH Ta BUSBJICHO XapakTepHI MpoOIemMu:
HU3BKY MPO30PICTh PO3MOJILUTY HAaBAHTAKEHHS, BIJACYTHICTh JOCTOBIPHOTO OOIIKY
qacy, BUCOKY TPYJAOMICTKICTb 3BITHOCTI ¥ JienieHTpatizamito Janux. [lopiBHSIbHUN
aHami3 nporpamuux asHanoriB (Jira, Trello, Asana) moka3as, 1110 HasIBHI PIIICHHS €
a00 HaJIMIPHO CKJIAJHUMHU W JOpOTHMH, a00 (DYHKIIIOHATBHO OOMEKEHUMH, IO
OOTpYyHTYBaJI0 JONIBHICTH PO3pOOJICHHS BiacHOl cucTteMu. Ha 1iif ocHOBI
c(OpMOBAHO BUMOTH, BA3HAYEHO POJII KOPUCTYBAYIB 1 CLIEHAP1i BUKOPUCTAHHS.

Ha erami npoexTyBaHHS OOTpYHTOBAaHO TEXHOJIOTTYHHM CTEK, OOYI0BaHO
¢ynkuionaneH1 Ta npouecHi moaeni (IDEF0, DFD, IDEF3, BPMN), cipoekToBaHO
OaraTopiBHEBY KIIE€HT-CEpBEpHY apXiTekTypy 3 marepHom MVC 1 cepBicHUM
mapom Ta REST-B3aeMopieto, po3poOieHO 00’€KTHO-OPIEHTOBAaHI MOJEII
(marpamMu KjaciB, MOCTITOBHOCTI W JISJIBHOCTI) 1 CIPOEKTOBAHO HOPMAaJi30BaHy
pesiiiHy 0a3y JaHuX 13 JeB’STH TaOIWIb 13 HaJallTOBAaHUMH IpaBUIaAMU
MOCHJIAJIBHOT IITICHOCTI.

Ha erani peanizariiii ctBopeHo cepBepHy yacTuHy Ha Node.js Ta Express 13
JIOCTYTIOM JI0 laHuX depe3 Sequelize, posboBUM po3MeKyBaHHAM Ha OcHOBI JWT 1
XelTyBaHHSM mapoJiB, a Takok REST-API 3 nBaainsatid 4oTUPphOX TOUOK JTOCTYIY.
KiieHTChKy 4yacTHHY peasi3oBaHO SIK OJHOCTOPIHKOBHIM 3aCTOCYHOK Ha React 3i
CKJIaJlaHHsIM  3aco0oM  Vite. PeanizoBaHO  KJIIOYOBI  MOJYJl  CHUCTEMH:
aBTeHTHIKaIi0, Kanban-nomky 3 mexanizamom Drag-and-Drop, o6iik pobouoro
4yacy, CUCTEMY CIIOBIIIEHb, aHAJIITUKY 3 Bi3yauisaili€eo Ta renepaiiito PDF-3BiTiB.

[Ipane3gaTHICTh MATBEPAKEHO AaBTOMATU30BAHUM 1 PyYHUM TECTYBAHHSIM.

Apk.

KBP.ICT-13.00.00.000 M3

3MH.

ApK. Ne nokym. NMignuc | Adata

56




[IpakTnyHa IIHHICTE POOOTH TMOJATa€ y CTBOPEHHI Mpare3aaTHOl
iHpOpMaIIfHOT CUCTEMH, TOTOBOT 0 BUKOPUCTaHHS B peanbHoMY IT-cepenonuiii.
CnpoexkToBaHa 1iatgopma ¢GopMye €IUHUN HUGPOBUM TPOCTIp YHPaBIIHHS
MIPOEKTaMHU, IO CTIPHUSIE TOCATHEHHIO 3aKIaieHuX 0i3HeC-METPUK — CKOPOUYCHHIO
BUTpAT 4Yacy Ha 3BITHICTb 1 3MEHIIEHHIO YacTKH MPOCTPOUYCHUX 3aBJAHb.
[TomanpImmii pO3BUTOK CHCTEMH MOKJIMBHUH y HampsiMax iHTErpailii KOMEHTapiB y
rpadiuanii iHTEpQEiCc, PO3MMUPEHHST AHATITUKH (30KpeMa JiarpaMu 3TOPSHHS),
JI0JJaBaHHSI THYYKOIO BHUOOPY MPOEKTY B MOIYJAX AHAMITHUKKA Ta 3BITHOCTI M

171’ € JHAHHS MOOLJTLHOTO KJIIEHTA JI0 HASIBHOT'O CEPBEPHOTO Spa.
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JOJATOK A
Jlictruar SQL-ckpunTy cTBOpeHHs1 023U JaHHUX

Tadauus «loBigHUK poJiei»

CREATE TABLE “roles™ (
“id® int NOT NULL AUTO_INCREMENT,
“role_name® varchar(50) COLLATE utf8mb4_unicode_ci NOT NULL,
“created_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,
“updated_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,
PRIMARY KEY (" id’),
UNIQUE KEY “role name™ (" role name’)
) ENGINE=InnoDB AUTO_INCREMENT=11 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4 unicode ci;

Taonuus «Kopucrysaui»

CREATE TABLE “users™ (

“id® int NOT NULL AUTO_INCREMENT,

“name” varchar(100) COLLATE utf8mb4_unicode_ci NOT NULL,

“email” varchar(100) COLLATE utf8mb4_unicode_ci NOT NULL,

“password_hash™ varchar(255) COLLATE utf8mb4_unicode_ci NOT NULL,

“is_active" tinyint(1) NOT NULL DEFAULT '1',

“role_id™ int NOT NULL,

“created_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

“updated_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

PRIMARY KEY ("id"),

UNIQUE KEY “email” (“email’),

KEY “role_id"™ ("role_id"),

CONSTRAINT “users_ibfk_1° FOREIGN KEY ( role_id ) REFERENCES “roles™ (“id") ON DELETE
RESTRICT ON UPDATE CASCADE
) ENGINE=InnoDB AUTO_INCREMENT=6 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;

Taoauusa «IIpoexTm»

CREATE TABLE "projects” (

“id” int NOT NULL AUTO_INCREMENT,

“title® varchar(150) COLLATE utf8mb4_unicode_ci NOT NULL,

“description”® text COLLATE utf8mb4_unicode_ci,

“time_budget”™ int DEFAULT NULL,

“start_date® date NOT NULL,

“end_date” date DEFAULT NULL,

“status® enum('planning', 'active', 'completed', 'archived') COLLATE utf8mb4 unicode_ci
NOT NULL DEFAULT 'planning',

"manager_id® int NOT NULL,

“created_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

“updated_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

PRIMARY KEY (" id"),

KEY “manager_id"~ (" manager_id’),

CONSTRAINT “projects_ibfk 1" FOREIGN KEY (" manager_id ) REFERENCES “users™ ("id ) ON
DELETE RESTRICT ON UPDATE CASCADE
) ENGINE=InnoDB AUTO_INCREMENT=3 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode ci;
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Taoauusa «CnpuHTI»

CREATE TABLE “sprints™ (

“id® int NOT NULL AUTO_INCREMENT,

“sprint_name” varchar(100) COLLATE utf8mb4 unicode ci NOT NULL,

“start_date’ date NOT NULL,

“end_date’ date NOT NULL,

“status® enum('planned', 'active', 'completed') COLLATE utf8mb4_unicode_ci NOT NULL
DEFAULT 'planned’,

“project_id® int NOT NULL,

“created_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

“updated_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

PRIMARY KEY (id"),

KEY “project_id® (" project_id"),

CONSTRAINT “sprints_ibfk_1 FOREIGN KEY ( project_id’ ) REFERENCES " projects™ ("id")
ON DELETE CASCADE ON UPDATE CASCADE
) ENGINE=InnoDB AUTO_INCREMENT=3 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;

Taoaunsa «3aBraHnHg»
CREATE TABLE “tasks™ (
“id” int NOT NULL AUTO_INCREMENT,
“title® varchar(150) COLLATE utf8mb4_unicode_ci NOT NULL,
“description’ text COLLATE utf8mb4_unicode_ci,

“priority” enum('low', 'medium', 'high','critical’') COLLATE utf8mb4_unicode ci NOT NULL
DEFAULT 'medium',

“story_points® int DEFAULT NULL,

“status® enum('backlog', 'todo', 'in_progress', 'testing’, 'done') COLLATE
utf8mb4_unicode_ci NOT NULL DEFAULT 'backlog’,

“deadline’ date DEFAULT NULL,

“sprint_id® int NOT NULL,

“executor_id® int DEFAULT NULL,

“created_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,
“updated_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,
PRIMARY KEY (*id),

KEY “sprint_id"™ (" sprint_id),

KEY ~executor_id™ (" executor_id’),

62



IIponoB:xeHHs 104aTKY A

CONSTRAINT tasks_ibfk_1° FOREIGN KEY (" sprint_id ) REFERENCES “sprints’ ( id ) ON
DELETE CASCADE ON UPDATE CASCADE,

CONSTRAINT “tasks_ibfk 2° FOREIGN KEY (" executor_id ) REFERENCES “users™ (“id") ON
DELETE SET NULL ON UPDATE CASCADE

) ENGINE=InnoDB AUTO_INCREMENT=11 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;

Tabumus «/Kypnau o0iiky yacy»

CREATE TABLE “time_logs™ (

“id® int NOT NULL AUTO_INCREMENT,

“hours™ decimal(5,2) NOT NULL,

“log_date” date NOT NULL,

“comment™ varchar(255) COLLATE utf8mb4_unicode_ci DEFAULT NULL,

“task_id® int NOT NULL,

“user_id® int NOT NULL,

“created_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

“updated_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

PRIMARY KEY ("id"),

KEY “task_id"™ ("task_id"),

KEY “user_id" (“user_id"),

CONSTRAINT “time_logs ibfk 1° FOREIGN KEY ( task_id~) REFERENCES “tasks™ (“id>) ON
DELETE CASCADE ON UPDATE CASCADE,

CONSTRAINT “time_logs_ibfk_2° FOREIGN KEY (“user_id" ) REFERENCES “users™ ("id") ON
DELETE RESTRICT ON UPDATE CASCADE
) ENGINE=InnoDB AUTO_INCREMENT=10 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;

Taomuus «Komenrapi»

CREATE TABLE ~comments™ (

“id® int NOT NULL AUTO_INCREMENT,

“content® text COLLATE utf8mb4_unicode_ci NOT NULL,

“task_id® int NOT NULL,

“user_id® int NOT NULL,

“created_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

“updated_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

PRIMARY KEY (“id’),

KEY “task_id® ("task_id'),

KEY “user_id® (“user_id"),

CONSTRAINT " comments_ibfk_1° FOREIGN KEY (" task_id ) REFERENCES “tasks™ ( id>) ON
DELETE CASCADE ON UPDATE CASCADE,

CONSTRAINT ~comments_ibfk 2 FOREIGN KEY (“user_id" ) REFERENCES “users™ (“id") ON
DELETE RESTRICT ON UPDATE CASCADE
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4 unicode ci;

Taoanusa «CnoBillieHHA»

CREATE TABLE “notifications™ (
“id® int NOT NULL AUTO_INCREMENT,
“title’ varchar(150) COLLATE utf8mb4_unicode_ci NOT NULL,
"message” text COLLATE utf8mb4_unicode_ci NOT NULL,
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“is_read” tinyint(1) NOT NULL DEFAULT '@',

“user_id® int NOT NULL,

“created_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

“updated_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

PRIMARY KEY ("id"),

KEY “user_id" (“user_id"),

CONSTRAINT “notifications_ibfk_1° FOREIGN KEY (“user_id ) REFERENCES “users’ ("id’)
ON DELETE CASCADE ON UPDATE CASCADE
) ENGINE=InnoDB AUTO_INCREMENT=29 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4 unicode ci;

Taoauusa «3BiTH»

CREATE TABLE “reports™ (

“id® int NOT NULL AUTO_INCREMENT,

“report_type® varchar(50) COLLATE utf8mb4_unicode_ci NOT NULL,

“file_path™ varchar(255) COLLATE utf8mb4 _unicode ci DEFAULT NULL,

“project_id® int NOT NULL,

“generated_by™ int NOT NULL,

“created_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

“updated_at® datetime NOT NULL DEFAULT CURRENT_TIMESTAMP,

PRIMARY KEY ("id"),

KEY “project_id® (" project_id"),

KEY "“generated_by" ( generated_ by’ ),

CONSTRAINT ~reports_ibfk_1° FOREIGN KEY (" project_id’ ) REFERENCES projects™ ("id")
ON DELETE CASCADE ON UPDATE CASCADE,

CONSTRAINT “reports_ibfk 2 FOREIGN KEY (" generated_by ) REFERENCES “users™ (“id" ) ON
DELETE RESTRICT ON UPDATE CASCADE
) ENGINE=InnoDB AUTO_INCREMENT=2 DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ ci;

Taomauus «Ciy:x00Ba Tabauus mirpauniii Sequelize)

CREATE TABLE “sequelizemeta” (
“name” varchar(255) COLLATE utf8mb3_unicode_ci NOT NULL,
PRIMARY KEY (" name’),
UNIQUE KEY “name” ( name’)
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb3 COLLATE=utf8mb3_unicode_ci;
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JlicTUHIH cepBePHOI YACTHUHHU

JNIONATOK B

Jlictunr b.1 — BuznauenHnsi moaeJieii i 3B'a3kiB (Sequelize)

const Role = require('./Role’);

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

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

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

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

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

const Notification = require('./Notification');
const Report = require('./Report');

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

Role.hasMany(User, {
foreignKey: 'role_id’

})s

User.belongsTo(Role, {
foreignKey: 'role_id'

})s

User.hasMany(Project, {
foreignKey: 'manager_id'

})s

Project.belongsTo(User, {
as: 'manager’,
foreignKey: 'manager_id’

})s

Project.hasMany(Sprint, {
foreignKey: 'project_id'

})s

Sprint.belongsTo(Project, {
foreignKey: 'project_id’

})s

Sprint.hasMany(Task, {
foreignKey: 'sprint_id’

1)

Task.belongsTo(Sprint, {
foreignKey: 'sprint_id’

})s

Task.hasMany(TimelLog, {
foreignKey: 'task_id’
1)
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TimelLog.belongsTo(Task, {
foreignKey: 'task_id’

}s

User.hasMany(TimelLog, {
foreignKey: 'user_id’

})s

User.hasMany(Notification, {
foreignKey: ‘'user_id’

1)

Notification.belongsTo(User, {
foreignKey: 'user_id’

})s

TimeLog.belongsTo(User, {
foreignKey: ‘'user_id’

})s

User.hasMany(Task, {
foreignKey: 'executor_id'

})s

Task.belongsTo(User, {
as: 'executor',
foreignKey: 'executor_id'

})s

User.hasMany(Report, {
foreignKey: 'generated_by’
1)

Report.belongsTo(User, {
foreignKey: 'generated_by'
1)

Project.hasMany(Report, {
foreignKey: 'project_id’

})s

Report.belongsTo(Project, {
foreignKey: 'project_id'

1)

Task.hasMany(Comment, {
foreignKey: 'task_id’
1)

Comment.belongsTo(Task, {
foreignKey: 'task_id’
})s
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User.hasMany(Comment, {
foreignKey: ‘'user_id’

}s

Comment.belongsTo(User, {
foreignKey: 'user_id’

})s

module.exports = {
Role,
User,
Project,
Sprint,
Task,
Timelog,
Notification,
Report,
Comment
}s5
Jlictunr b.2 — IIpomizkue 113 aprenTudgikauii ta apropusauii

(auth.middleware.js)
const jwt = require('jsonwebtoken');

const authenticate = (req, res, next) => {
const authHeader req.headers.authorization;

if (
lauthHeader ||
lauthHeader.startsWith('Bearer ')
) A

return res.status(401).json({
message: 'MoTpibeH TokeH'
1)
}

try {
const token = authHeader.split(' ')[1];

req.user = jwt.verify(
token,
process.env.JWT_SECRET

)5

next();
} catch (error) {
return res.status(401).json({
message: 'HepilcHun TokeH'
1)
}
}s

const authorize = (...roles) => {
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return (req, res, next) => {
if (!roles.includes(req.user.role)) {
return res.status(403).json({
message: '[locTyn 3abopoHeHO

})s

}

next();
¥
}s

module.exports = {
authenticate,
authorize
}s
Jlictunr B.3 — Cepsgic aBrenTndikamii (auth.service.js)
const bcrypt = require('bcrypt');
const jwt = require('jsonwebtoken');

const { User, Role } = require('../models');

const login = async (email, password) => {
const user = await User.findOne({
where: { email },
include: Role

})s

if (luser) {
throw new Error('HeBipHuit email a6o naponb');

}

const isValidPassword = await bcrypt.compare(
password,
user.password_hash

)5

if (!isvalidPassword) {
throw new Error('HeBipHuit email a6o naponb');

}

const token = jwt.sign(

id: user.id,
role: user.Role.role_name

}s
process.env.JWT_SECRET,
{

expiresIn: '8h'
}

)5

68



IIponos:xenus nogarky b

return {
token,
user: {
id: user.id,
name: user.name,
email: user.email,
role: user.Role.role_name
}
}s
s

module.exports = {
login
¥
Jlictunr b.4 — Cepsic ynpaJinas 3aBianHamu (task.service.js)
const { Task, User, Notification } = require('../models');

// Cnucok 3ajay pa3om i3 BuMkoOHaBuUeM (W06 AoOWKa MOrja MokKalyBaTW, Ha KOFro MPU3HAYeHo)
const getAllTasks = async () => {
return await Task.findAll({
include: [
{
model: User,
as: 'executor',
attributes: ['id', 'name']
}
1,
order: [['created_at', 'DESC']]
1)
}s

const createTask = async (taskData) => {
return await Task.create(taskData);

}s

const updateTask = async (id, taskData) => {
const task = await Task.findByPk(id);

if (!task) {
throw new Error('3aBfaHHA He 3HaWAeHo');

}

await task.update(taskData);

return task;

}s

const deleteTask = async (id) => {
const task = await Task.findByPk(id);

if (!task) {
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throw new Error('3aBaaHHA He 3HaiaeHo');

}

await task.destroy();

return {
message: '3aBAaHHA ycniwHo BuAaneHo'
}s
}s

const changeStatus = async (id, status) => {
const task = await Task.findByPk(id);

if (!task) {
throw new Error('3aBaaHHA He 3HaWAeHo');

}

await task.update({ status });

// Bi3Hec-norika Tenep Ha cepBepi: cnoBilWeHHSA CTBOPWETHLCA HAZ1NHO MpPU KOXHIiW
// 3MiHi cTaTycy, He3anexHo Bip knieHTa. CnoBiwaemMo nNpu3HAYeHOro BUKOHABLA.
if (task.executor_id) {
await Notification.create({
title: '3miHa cTaTycy 3aBpaHHA',
message: ~CTaTyc 3aBgaHHa «${task.title}» 3miHeHo Ha «${status}»’,
user_id: task.executor_id
})s
}

return task;

}s

module.exports = {

getAllTasks,

createTask,

updateTask,

deleteTask,

changeStatus
}s

Jlictunr B.5 — Cepgic renepauii PDF-3BiTiB (report.service.js)

const PDFDocument = require('pdfkit');
const fs = require('fs');
const path = require('path');
const analyticsService = require('./analytics.service');

const {
Report,
Project,
Sprint,
Task,
Timelog
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} = require('../models');

const generateReport = async (
projectId,
generatedBy
) => o
const reportsDir = path.join(
__dirname,
'../../reports’
)s

if (!fs.existsSync(reportsDir)) {
fs.mkdirSync(reportsDir);

}

const now = new Date();

const fileName =
“Project_Report_${now.getFullYear()
}-${String(
now.getMonth() + 1
).padStart(2, '0')
}-${string(
now.getDate()
).padStart(2, '0")
}_${string(
now.getHours()
) .padStart(2, '0')
}-${String(
now.getMinutes()
) .padStart(2, '0')
}-${string(
now.getSeconds()
).padStart(2, '0')
}opdf;

const filePath =
path.join(reportsDir, fileName);

// OTpUMYyEMO NpOEKT
const project =
await Project.findByPk(projectId);

if (!project) {
throw new Error(
'TIpOEKT He 3HangeHo'
)
}

// OTpUMYEMO CMPUHTU MPOEKTY
const sprints =
await Sprint.findAll({
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where: {
project_id: projectId
}
}s

const sprintlds =
sprints.map(
sprint => sprint.id

)5

// OTpumyemo 3ajayvyi npoekTy
const tasks =
await Task.findAll({
where: {
sprint_id: sprintIds
}
1)

const tasklIds =
tasks.map(
task => task.id

)5

// CTaTucTtuka 3apad
const totalTasks =
tasks.length;

const todoTasks =
tasks.filter(
task => task.status === 'todo'
).length;

const inProgressTasks =
tasks.filter(
task =>
task.status === 'in_progress'
).length;

const testingTasks =
tasks.filter(
task => task.status === 'testing’
).length;

const doneTasks =
tasks.filter(
task => task.status === 'done’
).length;

const completionRate =
totalTasks > ©
? Math.round(
(doneTasks / totalTasks) * 100
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. 0;

// JNlorun 4acy
const timelLogs =
await TimeLog.findAll({

where: {
task_id: taskIds
}
})s

const totalHours =
timelLogs.reduce(
(sum, log) =>
sum + Number(log.hours),
0

)5

const workload =
await analyticsService
.getWorkloadByProject(
projectId

)5

// PDF
const doc = new PDFDocument();

doc.font(
path.join(
__dirname,
'../../fonts/DejaVuSans.ttf’
)
)s

doc.pipe(

fs.createWriteStream(filePath)

)5

doc
.fontSize(26)
.fillColor('#2563eb")
text(

'ProSync IT',

{

align: 'center'

}

)

doc
.fontSize(18)
.fillColor('black")
text(
'Project Analytics Report',

IIponos:xenus nogarky b
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{
align: 'center’
}
)s
doc.moveDown();
doc.text(
{
align: 'center’
}
)s

doc.moveDown();

doc
.fontSize(18)
.fillColor('#2563eb")
.text('Project Information');

doc.fillColor('black');

doc.moveDown(0.5);

doc.text(
“Project: ${project.title}"
)
doc.text(
“Description: ${project.description}’
)s
doc.text(
“Status: ${project.status}’
)
doc.text(
“Start Date: ${project.start_date}"
)
doc.text(
“End Date: ${project.end_date}"
)s

doc.moveDown();

doc
.fontSize(16)
.fillColor('#2563eb")
.text('Task Statistics');
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doc.fillColor('black');
doc.moveDown(0.5);

doc.text(
“Total Tasks: ${totalTasks}"

)5

doc.moveDown(0.3);

doc.text(
DONE viiiiieeeeeea ${doneTasks}"
)s
doc.text(
“Testing ....vinn.... ${testingTasks}"
)s
doc.text(
"In Progress ........ ${inProgressTasks}"
)s
doc.text(
"TODO tvviiennnnnn. ${todoTasks}"
)s

doc.moveDown(0.3);

doc.text(
“Completion Rate .... ${completionRate}%"

)
doc.moveDown();

doc
.fontSize(16)
.fillColor('#2563eb")
.text('Time Tracking');

doc.fillColor('black');
doc.moveDown(0.5);

doc.text(
“Total Hours Logged: ${totalHours}"

)s
doc.moveDown();

doc
.fontSize(16)
.fillColor('#2563eb")
.text('Team Workload');
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doc.fillColor('black');

doc.moveDown(0.5);
workload.forEach(item => {

doc.text(
“¢${item.name} ............ ${item.total hours} h°
)s

1)

doc.moveDown();
doc.moveDown();
doc.moveDown();

doc
.fontSize(16)
.fillColor('#2563eb")
.text('Sprint Information');
doc.fillColor('black');

doc.moveDown(0.5);

sprints.forkach(
sprint => {

doc.text(
“${sprint.sprint_name}"
)
doc.text(
“Status: ${sprint.status}"
)s
doc.text(
“${sprint.start_date} - ${sprint.end_date}"
)

doc.moveDown(1);

}
)5

doc.moveDown();
doc.moveDown();

doc.text(

)5
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doc.moveDown(0.5);

doc.fontSize(10);
doc.text(
“Generated by ProSync IT"

)5

doc.text(
new Date().tolLocaleString()

)s
doc.end();

const report =
await Report.create({
report_type: 'project',
file_path: " /reports/${fileName}",
project_id: projectld,
generated_by: generatedBy
})s

return report;

}s
const getAllReports = async () => {

return await Report.findAll({
order: [
['created_at', 'DESC']
1
1)

}s

module.exports = {
generateReport,
getAllReports
}s
Jlictunr b.6 — Cepsic anagiTtuku (analytics.service.js)
const sequelize = require('../config/database’);

const getWorkloadByProject = async (projectId) => {
const [results] = await sequelize.query("
SELECT
u.name,
SUM(tl.hours) AS total_hours
FROM time_logs tl
JOIN users u ON u.id = tl.user_id
JOIN tasks t ON t.id = tl.task_id
JOIN sprints s ON s.id = t.sprint_id
WHERE s.project_id = ?
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GROUP BY u.id, u.name
A
replacements: [projectId]

})s

return results;

}s

module.exports = {
getWorkloadByProject

};

IIponos:xenus nogarky b

Jlicrunr b.7 — Mapumpyru REST-API (routes/*.js)

/] ----- analytics.routes.js -----
const express = require('express');

const router = express.Router();

const analyticsController = require(
'../controllers/analytics.controller’

)5

const {
authenticate
} = require('../middleware/auth.middleware');

router.get(
'/workload/:projectld’,
authenticate,
analyticsController.workload

)5

module.exports = router;

/] ----- auth.routes.js -----
const express = require('express');

const router = express.Router();

const authController = require(
'../controllers/auth.controller’

)5

router.post(
'/login',
authController.login

)5

module.exports = router;
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const express = require('express');
const router = express.Router();

const commentController = require(
'../controllers/comment.controller’

)5

const {
authenticate
} = require('../middleware/auth.middleware');

// KomeHTapi KOHKpeTHOI 3ajauyi
router.get(
'/task/:taskId',
authenticate,
commentController.getByTask

)5

// Dopatu komeHTap (task_id i content y Tini; aBTop — 3 TOKeHa)
router.post(

l/l,

authenticate,

commentController.create

)5

// Bupanutn komeHTap (aBTop abo manager/admin)
router.delete(

'/:id',

authenticate,

commentController.remove

)5

module.exports = router;

/] ----- notification.routes.js -----
const express = require('express');

const router = express.Router();

const notificationController = require(
'../controllers/notification.controller'’

)5

const {
authenticate
} = require('../middleware/auth.middleware’);

router.get(
l/l’
authenticate,
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notificationController.getAll
)s

router.post(
l/l,
authenticate,
notificationController.create

)5

module.exports = router;

/] ----- project.routes.js -----
const express = require('express');

const router = express.Router();

const projectController = require(
'../controllers/project.controller’

)5

const {
authenticate,
authorize
} = require('../middleware/auth.middleware');

router.get(
A
authenticate,
projectController.getAll

)5

router.post(
i
authenticate,
authorize('manager', 'admin'),
projectController.create

)5

router.put(
'/:id',
authenticate,
authorize('manager', 'admin'),
projectController.update

)s

router.delete(
'/:id',
authenticate,
authorize('manager', 'admin'),
projectController.remove

)s
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module.exports = router;

/] ----- report.routes.js -----
const express = require('express');

const router = express.Router();

const reportController =
require('../controllers/report.controller');

const {
authenticate
} = require('../middleware/auth.middleware');

router.get(
'/')
authenticate,
reportController.getAll

)5

router.post(
'/generate/:projectld’,
authenticate,
reportController.generate

)5

module.exports = router;

/]l ----- sprint.routes.js -----
const express = require('express');

const router = express.Router();

const sprintController = require(
'../controllers/sprint.controller’

)5

const {
authenticate,
authorize
} = require('../middleware/auth.middleware');

router.get(
A
authenticate,
sprintController.getAll

)
router.post(
l/l’
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authenticate,
authorize('manager', 'admin'),
sprintController.create

)5

router.put(
'/:id',
authenticate,
authorize('manager', 'admin'),
sprintController.update

)s

router.delete(
'/:id',
authenticate,
authorize('manager', 'admin'),
sprintController.remove

)s

module.exports = router;

/] ----- task.routes.js -----
const express = require('express');

const router = express.Router();

const taskController = require(
'../controllers/task.controller’

)5

const {
authenticate,
authorize
} = require('../middleware/auth.middleware');

const validateTask = require('../middleware/task.validator');

router.get(
A
authenticate,
taskController.getAll

)5

router.post(
A
authenticate,
authorize('manager', 'admin'),
validateTask,
taskController.create

)5
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router.put(
'/:id',
authenticate,
authorize('manager', 'admin'),
validateTask,
taskController.update

)5

router.delete(
'/:id',
authenticate,
authorize('manager', 'admin'),
taskController.remove

)5

router.patch(
'/:id/status’,
authenticate,
taskController.changeStatus

)5

module.exports = router;

/] ----- timelLog.routes.js -----
const express = require('express');

const router = express.Router();

const timelLogController = require(
'../controllers/timeLog.controller’

)5

const {
authenticate
} = require('../middleware/auth.middleware');

router.get(
A
authenticate,
timeLogController.getAll

)5

router.post(
l/l’
authenticate,
timeLogController.create

)5

module.exports = router;
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Jlicrunr B.1 — Mapmpyru3anist 3acToCyHKY (App.jsx)

import {
BrowserRouter,
Routes,
Route,
Navigate

} from 'react-router-dom’;

import Login from './pages/Login';
import Dashboard from './pages/Dashboard’;

import ProtectedRoute from './routes/ProtectedRoute’;

import Analytics from

import ProjectBoard from

./pages/Analytics’;
'./pages/ProjectBoard"’;

import Sidebar from './components/Sidebar’;
import Reports from './pages/Reports';

import Notifications from './pages/Notifications';

function App() {
return (
<BrowserRouter>
<Routes>

<Route

path="/login"

element={<Login />}

/>
<Route
path="/dashboard”
element={
<>

<Sidebar />

<ProtectedRoute>
<Dashboard />
</ProtectedRoute>

</>

}
/>

<Route

path="/analytics"

element={
<>

<Sidebar />
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<ProtectedRoute
roles={[
‘admin',
'manager’

1}

<Analytics />
</ProtectedRoute>
</>
}
/>

<Route
path="/board"
element={
<>
<Sidebar />

<ProtectedRoute>
<ProjectBoard />
</ProtectedRoute>
</>
¥
/>

<Route
path="/reports"”
element={
<>
<Sidebar />

<ProtectedRoute>
<Reports />
</ProtectedRoute>
</>
}
/>

<Route
path="/notifications"”
element={
<>
<Sidebar />

<ProtectedRoute>
<Notifications />
</ProtectedRoute>
</>
}
/>

<Route

IIponos:xenus nogarky B
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path="*"
element={
<Navigate
to="/dashboard"
replace
/>
}
/>

</Routes>

</BrowserRouter>

)5

export default App;
Jlictunr B.2 — Konrtekcr aBrenTudikaunii (AuthContext.jsx)
import {
createContext,
useState
} from 'react’;

export const AuthContext =
createContext();

export const AuthProvider =
({ children }) => {

const [user, setUser] =
useState(
JSON. parse(
localStorage.getItem( 'user')
)
)

const [token, setToken] =
useState(
localStorage.getItem('token')

)5

const login = (
token,
user

) => {

localStorage.setItem(
'token',
token

)5
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localStorage.setItem(
'user',
JSON.stringify(user)
)s

setToken(token);
setUser(user);

¥
const logout = () => {

localStorage.removeItem(
'token'

)5

localStorage.removeItem(
'user’

)5

setToken(null);
setUser(null);

}s
return (

<AuthContext.Provider
value={{
user,
token,
login,
logout
3

{children}
</AuthContext.Provider>

)5

s
Jlictunr B.3 — HanamryBanusa HTTP-kiienra (axios) (api.js)

import axios from 'axios';

const api = axios.create({
baseURL: import.meta.env.VITE_API_URL

})s

api.interceptors.request.use(
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(config) => {

const token =

if

localStorage.getItem('token');

(token) {

config.headers.Authorization =

“Bearer ${token}";

return config;

}
)s
export default api;

Jlictunr B.4 — Kanban-gomka 3 mexanizmom Drag-and-Drop
(ProjectBoard.jsx)

import { useEffect, useState } from 'react’;
import TaskCard from '../components/TaskCard';
import DroppableColumn from '../components/DroppableColumn’;
import TimeLogModal from '../components/TimelLogModal';
import CreateTaskModal from '../components/CreateTaskModal';
import EditTaskModal from '../components/EditTaskModal';
import {

DndContext
} from '@dnd-kit/core’;
import api from '../api/api’;
import './ProjectBoard.css';

const ProjectBoard = () => {

const [tasks, setTasks] =
useState([]);

const [selectedTask, setSelectedTask] =
useState(null);

const [showCreateModal, setShowCreateModal] =
useState(false);

const [editingTask, setEditingTask] =
useState(null);

const handleEditTask = task => {

setEditingTask(task);

}s
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useEffect(() => {
loadTasks();

b [

const loadTasks = async () => {

try {

const response =
await api.get('/tasks');

setTasks(
response.data

)s
} catch (error) {

console.error(error);

}s

const handleDragEnd =
async ({ active, over }) => {

if (lover) return;

const taskId =
Number(active.id);

const newStatus =
over.id;

console.log(
'taskIid:’,
taskId

)5

console.log(
'newStatus: ',
newStatus

)5
try {

const response =
await api.patch(
*/tasks/${taskId}/status’,
{

status:

IIponos:xenus nogarky B
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newStatus

}
)s

console.log(
'"PATCH response:',
response.data

)5

setTasks(prev =>
prev.map(task =>
task.id === taskId
? {
...task,
status:
newStatus
}
: task
)
)

} catch (error) {

console.error(
"PATCH ERROR:',
error.response?.data

)5

console.error(error);

}s
const renderColumn =

title,
status

) => (

<DroppableColumn
id={status}
title={"${title} (${
tasks.filter(
task =>
task.status === status
).length
IR

className={" column ${status} }

{tasks
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filter(
task =>
task.status === status

)
.map(task => (
<TaskCard
key={task.id}
task={task}
onClick={setSelectedTask}
onEdit={handleEditTask}
/>

))}

</DroppableColumn>
)s
return (

<DndContext
onDragEnd={
handleDragEnd

}

<div className="board">
<div className="board-header">

<h1>
Project Board
</h1>

<button
className="new-task-btn"
onClick={() =>
setShowCreateModal(true)
}

+ New Task
</button>

</div>
<div className="columns">
{renderColumn(
'To Do',
"todo'

)}
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{renderColumn(
‘In Progress',
"in_progress'

)}

{renderColumn(
'Testing',
"testing’
)}

{renderColumn(
'Done’,
"done’
)}
</div>
</div>

{selectedTask && (

<TimeLogModal
task={selectedTask}

onClose={() => setSelectedTask(null)}

/>
)}
{showCreateModal && (

<CreateTaskModal
onClose={() =>

setShowCreateModal(false)

}
onCreated={loadTasks}

/>
)}
{editingTask && (

<EditTaskModal
task={editingTask}
onClose={() =>
setEditingTask(null)
}
onUpdated={loadTasks}
/>

)}

</DndContext>
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);
s

export default ProjectBoard;

Jlictunr B.5S — CroBnenb-30Ha ckuaanus (DroppableColumn.jsx)
import {
useDroppable
} from '@dnd-kit/core’;

const DroppableColumn = ({
id,
title,
children,
className

3 = A

const {
setNodeRef

} = useDroppable({
id

1)

return (

<div
ref={setNodeRef}
className={className}

<h2>
{title}
</h2>

{children}
</div>
)3
}s

export default DroppableColumn;
Jlictunr B.6 — Kaprka 3aBnanns (nepersaryBanns) (TaskCard.jsx)

import { useDraggable } from '@dnd-kit/core';
import './TaskCard.css';

const TaskCard = ({
task,
onClick,
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onEdit
3 o=>A

const {
attributes,
listeners,
setNodeRef,
transform

} = useDraggable({
id: task.id

1)

const style = transform
? {
transform: “translate3d(
${transform.x}px,
${transform.y}px,
0
)"
}

: undefined;
return (

<div
ref={setNodeRef}
style={style}
className="task-card"
onDoubleClick={() =>
onClick(task)

}
<div className="task-header">
<div className="task-header-left">
<div
className="drag-handle"
{...listeners}
{...attributes}
>
</div>
<h4>
{task.title}
</h4>

</div>

<button
className="edit-task-btn"
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onClick={(e) => {

e.preventDefault();

e.stopPropagation();

if (onEdit) {
onEdit(task);

}

1}

>
.

</button>
</div>
<p className="task-sp">
SP: {task.story_points}
</p>
<p className="task-deadline">
Deadline: {task.deadline}
</p>

{task.executor && (

<div className="task-assignee">

2 {task.executor.name}
</div>

)}

<small>
Double click for details
</small>

<div>

<span
className={ priority ${task.priority} }

{task.priority}
</span>

</div>
</div>
)s
}s
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export default TaskCard;
Jlicrunr B.7 — MoayJib 00i1iky po6odoro yacy (TimeLogModal.jsx)

import { useState } from 'react’;
import api from '../api/api';
import './TimelLogModal.css';
const TimelLogModal = ({

task,

onClose

3 => A

const [hours, setHours] =
useState('');

const [comment, setComment] =
useState('');

const savelog =
async () => {

try {

const user =
JSON. parse(
localStorage.getItem(
'user'
)
)

await api.post(
'/time-logs"',
{
hours,
comment,

log_date:
new Date()
.toISOString()
.split('T')[e0],

task_id:
task.id,

user_id:
user.id

}
);

alert(
'Time log saved'

)5
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onClose();
} catch (error) {

console.error(error);

¥
return (

<div className="modal-overlay">
<div className="modal">

<h2>
Time Tracking
</h2>

<div className="task-info">

<h3>
{task.title}
</h3>

<div className="task-meta">

<p>
Priority: {task.priority}
</p>

<p>
Story Points: {task.story points}
</p>

</div>
</div>

<input
className="time-input"
type="number"
step="0.5"
placeholder="Hours Worked"
value={hours}
onChange={e =>
setHours(
e.target.value

)

}
/>
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<br />
<br />

<textarea
className="comment-input"
placeholder="Describe what was completed..."
value={comment}
onChange={e =>
setComment (
e.target.value
)
}
/>

<br />
<br />

<div className="modal-buttons">

<button
className="save-btn"
onClick={savelLog}

Save Log
</button>

<button
className="close-btn"
onClick={onClose}

Cancel
</button>

</div>

</div>
</div>

)5
};

export default TimelLogModal;

Jlictunr B.8 — /liarpama 3aBanTa:kenocti (Recharts) (WorkloadChart.jsx)

import {

BarChart,

Bar,

XAxis,

YAxis,

Tooltip,

CartesianGrid,
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ResponsiveContainer
} from 'recharts’;

const WorkloadChart = ({ data }) => {
return (

<ResponsiveContainer
width="95%"
height={350}

<BarChart
data={data}

<CartesianGrid
strokeDasharray="3 3"
/>

<XAxis
dataKey="name"
/>

<YAxis />

<Tooltip
cursor={false}
contentStyle={{
background: '#1e293b"',
border: 'none',
borderRadius: '1@px',
color: '#fff’
1}
/>

<Bar
dataKey="total_hours"
fill="#0274f7"

/>

</BarChart>
</ResponsiveContainer>
)
}s

export default WorkloadChart;
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Jlicrunr B.9 — Kpyrosa aiarpama craryciB (Recharts) (TaskStatusChart.jsx)

import {
PieChart,
Pie,
Cell,
Tooltip,
ResponsiveContainer,
Legend
} from 'recharts’;
const COLORS = |
'#3b82f6",
"#f59e0b’,
'#8b5cf6',
'#22c55e’

15

const TaskStatusChart = ({
data

3 =>A
return (

<ResponsiveContainer
width="100%"
height={350}

<PieChart>

<Pie
data={data}
dataKey="value"
nameKey="name"
outerRadius={120}
label

{data.map(
(entry, index) => (

<Cell
key={index}
fill={
COLORS[
index %
COLORS.1length
]

}
/>
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)}
</Pie>
<Tooltip />
<Legend />
</PieChart>
</ResponsiveContainer>
)s
}s

export default TaskStatusChart;
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