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AHOTAIISA

B pamkax BumyckHoOi kBamidikailiifHOT poOOTH CIPOEKTOBAHO Ta PO3p0OJIECHO
crienianizoBany iHopmMmailiiiny cucteMy ynpapiiHHs konteHToM (Headless CMS) st
OoHJIaH-TUIaTOpMHU B ITpoBil 1HAycTpli Ha 0aszi  QpelimBopky Django Ta
apxitektypHoro ctwio REST API. B pesynbraTi Oyino cTBOpeHO (PyHKIIIOHATIBHUI
BE€OJ0JIaTOK 13 POJIBOBUM JIOCTYIOM I aJAMIHICTPATOPiB, MOJIEPATOPIB Ta aBTOPIB
KOHTeHTY. CucTeMa J103BOJIsi€E KOHTEHT-MEHEKepaM 3/11HCHIOBATH TTIOBHUH KUTTEBUMA
LUKJI CTBOPEHHS, peJlaryBaHHs Ta BEPCTKU ITPOBUX MaTepiajiB, HOBUH Ta MAaTYHOYTIB
3a pomnomoroto iHTerpoBaHoro WYSIWYG-pemnaktopa CKEditor , a 30BHIMIHIM
KJIIEHTaM (BKJIFOYAIOYH ITPOBI JIayHUEpPH) — OINEPATUBHO OTPUMYBATH CTPYKTYpOBaHi1
naHi y popmati JSON uepe3 po3po0seHi TOUKU JOCTYIY MPUKIATHOTO MPOrpaMHOro
inTepdeiicy. Kiientchkuii BeOGiHTepdeic miisi yuTadiB € 1HTYITUBHO 3pPO3yMUIHM,
KpoCTuIaT(OpMHUM, aJallTUBHUM IS Pi3HUX MPHUCTPOIB Ta MIATPUMYE TEMHY TEMY
odopmienns. [ns peamizanii back-end wactunu BukopucTtoByBaiucs moBa Python,
iHcTpymentapidi Django REST Framework ta CYBJI PostgreSQL. 3actocyBanHs
ontumizoBanoro tuny aaHux JSONField ans 30epiranHs momykoBUX TEriB cTaTeu
J03BOJIJIO YHHKHYTH pecypcoMicTkux ormepariii JOIN, 3abe3nedyroun BUCOKY
HAJIAHICTh, O€3MEeKy Ta IIBUIKICTh 00poOkM TpaH3akiiid. Front-end uacTtuna
peanizoBaHa 3a JIONOMOror BOYyJAOBaHOTO MexaHi3My Inabnonizanii Django ta CSS-
dperiMmBopky Bootstrap 5, 1m0 3a0e3neunino CTBOPEHHS THYYKOTO Ta IIBUIKOIF0YOTO
iHTEepdeicy mnpencraBieHHd naHux. KiouoBi cnoBa: 1HQopMaliifHa cucTema,
ynpasiiaas kKoHTeHToM, Headless CMS, irpoBa immyctpis, BeOmomarok, Django,

Python, REST API, PostgreSQL, Bootstrap 5.

KJIFOUOBI CJIOBA: IH®OPMAIIMHA CHUCTEMA, VYIIPABJIIHHSA
KOHTEHTOM, HEADLESS CMS, II'POBA IHAYCTPIA, BEBAOAATOK,
DJANGO, PYTHON, REST API, CYB/I POSTGRESQL, BOOTSTRAP.



ANNOTATION

Within the framework of the final qualifying work, a specialized content
management information system (Headless CMS) for an online platform in the gaming
industry was designed and developed using the Django framework and REST API
architectural style. As a result, a functional web application with role-based access for
administrators, moderators, and content authors was created. The system allows
content managers to manage the full lifecycle of creating, editing, and formatting
gaming publications, news, and patch notes via the integrated CKEditor WYSIWYG
editor , while enabling external clients (including game launchers) to promptly retrieve
structured data in JSON format through the developed application programming
interface endpoints. The reader-facing web interface is intuitive, cross-platform,
responsive across various devices, and supports a native dark theme configuration. The
back-end part was implemented using Python, Django REST Framework, and
PostgreSQL DBMS. The application of an optimized JSONField data type for storing
article search tags avoided resource-intensive JOIN operations, ensuring high
reliability, security, and transaction processing speed. The front-end part was
developed using the native Django template engine and the Bootstrap 5 CSS
framework, providing a flexible and high-performance interface for data presentation.
Keywords: information system, content management, Headless CMS, gaming

industry, web application, Django, Python, REST API, PostgreSQL, Bootstrap 5.

KEYWORDS: INFORMATION SYSTEM, CONTENT MANAGEMENT,
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HEPEJIIK OCHOBHHUX IIO3HAYEHD I CKOPOYEHD

b/l — ba3a nanux.
IC — Indopmarniiina cucrema.

API (Application Programming Interface) — mpuknaaauii mporpamMuuii inTepdeiic.

CMS (Content Management System) — cuctema ynpaBiliHHS KOHTEHTOM.

CSRF (Cross-Site Request Forgery) — migpoOka MiXKCaWTOBHUX 3amuTIB (THUII

kibepaTaku).
DRF (Django REST Framework) — incTpymenTapiii ayis po3po0ku Be0-API Ha 6a3i
¢peiimBopky Django.

JSON (JavaScript Object Notation) — TekcrtoBuii (opmaT OOMIHY [TaHUMH,

3acHOBaHU Ha JavaScript.

MVT (Model-View-Template) — apxiTekTypHHil 1Ia0JOH TMPOEKTYBAHHS

[MporpaMHoro 3a0e3IeUCHHS.

ORM (Object-Relational Mapping) — TexHOAOrIA 00'€KTHO-PEISLUIAHOTO

B1IOOpaKCHHS JaHUX.

REST (Representational State Transfer) — apXiTekTypHUM CTHUIb TPOTrPaMHOIO

3a0e3neyeHHs 1715 T00YI0BU PO3MOALIEHUX CUCTEM.

SQL (Structured Query Language) — MoBa CTpyKTypOBaHUX 3aIUTIB JI0 PENSIIIITHUX

0a3 JaHux.

UX/UI (User Experience / User Interface) — xkopucTyBalbkuii JOCBiJ Ta

KOPHUCTYBAIIbKUM 1HTEpGEHC.

WYSIWYG (What You See Is What You Get) — BmacTuBicTh Bi3yaldbHUX
peIaKkTopiB, 3a IKO1 KOHTEHT II1J] YaC CTBOPEHHSI BUIJISAAAE TaK caMo, K 1 KIHIICBUM

pe3yJIbTaT Ha EKpaHl.

XSS (Cross-Site Scripting) — Mi>KCaWTOBUYN CKPUNITUHT (BPa3IUBICTh BEOIOJATKIB).

ApK.
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BCTYII

CyyacHuil eram pPO3BUTKY 1HGOPMAILIITHUX TEXHOJOTIH XapaKTepU3yeTbCs
CTPIMKHM 3pOCTaHHSAM 00CSTiB MU(PPOBOTO KOHTEHTY, 30KpeMa y cdepi po3Bar Ta
irpoBoi 1HaycTpii. KopucryBaui BHMaraioTh MUTTEBOTO JOCTYIYy JIO HOBHH,
OHOBJICHb, MAaTYHOYTIB (KypHAJIIB 3MIH) Ta aHAJNITUYHUX CTaTe. Y LbOMY
KOHTEKCT1 KJIACHUYHI MOHOJITHI CHCTEMH YIIPaBIiHHS KOHTEHTOM IOCTYIIOBO
BTpayaloTh CBOI €(QEKTUBHICTh 4Yepe3 HaIMIPHY PECYpPCOEMHICTh, HasSBHICTH
HAJJTUIIIKOBOTO0 0a30BOro (PyHKIIIOHANY Ta CKJAIHICTh aJamnTailii mija creuudiuHi
peNsIiiiHl Mozelni (HapUKIa, >KOPCTKY MPUB'S3KY CTATTI 0 KOHKPETHOI TPU UM
pPO3pOOHUKA).

OxkpiM 1bOTO, CydYacHi CTaHAAPTH PO3POOKH MPOrPAMHOTO 3a0e3MEUCHHS
BUMAararoTh OMHIKAQHAJIBHOCTI — MOJJIMBOCTI JOCTaBIATA OJUH 1 TOW caMui
KOHTEHT Ha pi3H1 argopMu ogHoyacHo. Hanpukiian, HOBHHA PO OHOBJIEHHS I'pU
Mae 3'SIBUTUCA K Ha oQimiiiHoMy BeOcailTi KoMMaHii, Tak 1 OyTH aBTOMATHYHO
MiJBaHTaXXEHOI O€3MocepeHh0 Yy  BHYTPIIMIHBOITPOBUN  KJIIEHT (JayHYeED).
OnTuManbHUM BUPILICHHSAM M1€1 apXITEKTYpHOI MpoOJeMU € BUKOPUCTAHHS
napaaurmu Headless CMS, sika 703B0JIsIE TOBHICTIO BITOKPEMUTH CEPBEPHY JIOTIKY,
0a3y JaHMX Ta TaHeNb aJMIHICTPYBaHHS BiJ KJIIEHTCHKOrO I1HTEpdeicy
npeacTaBieHHs nanux [11, 12].

Hes3Baxkaroun Ha HasBHICT Ha pPUHKY YHiBepcaidbHux Headless-pimiens,
CTBOPEHHS BJACHOI creliani3oBaHoi iHdopMaliitHoi cucteMu Ha 0a3i MOBHU
nporpamyBaHHs Python ta ¢ppeiimBopky Django 3 peanizamiero REST API no3Bomnsie
CTBOPUTH MAKCHUMAJbHO THYYKYy, O€3MeuHy Ta MIBUAKOAIIOUY MIaThopmy,
1030aBJIeHy apXiTEeKTYPHUX 00OMEXEeHb KOMEPIIMHUX MPOAYKTIB. BinmosigHo, TeMa
OakanaBpchKOi KBami(ikaliifHoi poOOTH, MPUCBSYEHA TPOEKTYBAHHIO Ta PO3POOITI
Takoi CHCTEMHU sl MOTped IrpoBOi 1HAYCTPli, € HaJI3BUYAWHO AaKTyaJbHOIO,
CBOEYACHOIO Ta MA€ BUCOKE NMPAKTUYHE 3HAUCHHS.

OO0'exT gochipKeHHST —  TpolleC  YOpaBiIiHHS, CTPYKTYpyBaHHS Ta
PO3MOBCIOJKEHHSI LU(POBOro 1H(GOPMALIHHOTO KOHTEHTY B MeXaxX IrpOBOi

HIYCTPIi.

Apk.

KBP.ICT-12.00.00.000 I13

3MH.

ApK. Ne gokym. Mignuc | data




[IpeameT mocnikeHHS — apXiTEKTypa, MaTeMaTHYHI MOJENi, aJrOpUTMHU Ta
IHCTPYMEHTAJIbHI ~ MPOTpaMHI  3aco0M  pO3pOOKH  CHEIiali30BaHOl  CUCTEMU
yrnpaBiiHHs KoHTeHTOM (CMS) aiist irpoBux oHnaitH-maTdhopm.

Mera po0OoTH mojArae y MiABUIICHHI €(PEKTHBHOCTI YIPABIIHHSA IIPOBHM
1H(OpMAIIHHUM KOHTEHTOM IIIJISIXOM IMPOEKTYBAHHS Ta PO3POOKH CHEIiani30BaHO1
iHdopmariiinoi cuctemu (Headless CMS) 13 cyuacaum BeOinTepdeiicom Ta
MOMJIMBOCTSIMM 1HTETpaIlii 31 CTOPOHHIMHM JI0JJaTKaMHU.

JUist TOCSATHEHHS IOCTABJIEHOI METU B POOOT] BUPILIYIOTHCS TaKl 3aBAaHHS:

1. Hocmimutu crnernudiky yMOpaBliHHS KOHTEHTOM B IrpoBid 1HAYCTpii Ta

poaHajizyBaTu icHytoul pimenHs kiaacy Headless CMS.

2. ChopmyBatu (yHKIIOHATBHI Ta HE(YHKIIIOHATBHI BUMOTH J0 CHCTEMH,
OOTpyHTYBaTH BHOIP TEXHOJOTIYHOT'O CTEKY IS 11 peari3alrii.

3. Po3po0uTH KOHIENTyalbHy MOJEIH Ta CIIPOEKTYBATH PEISLIAHY CTPYKTYpPY
0a3u maHuX It 30epiranHs MmyOiKaIii, KaTeropii Ta IpuB'sI30K JI0 irop.

4. TlporpaMHO peanizyBaTu CEpBEpHY JIOTIKY yIpaBiiHHsa KoHTeHToM (Backend)
Ta PO3rOPHYTH OE3ME€YHY MaHEelb aMIHICTPaTOpA.

5. CtBoputu  KkiieHTchbkui  amantuBHui  iHTepdeiic  (Frontend) mns
BIIOOpaXK€HHs  ITPOBUX HOBMH 3  MexXaHi3Mamu  ¢uibTpamii  Ta
MOBHOTEKCTOBOTO MOIIYKY.

6. Po3pobutn mnpuxnagauii nporpamuuii  iHTepdeiic (REST API) nns
3a0e3MeUeHHs MOKIIMBOCTI ceplajizallii Ta nepejaydi JaHUX y 30BHILIHI IrPOB1
nonatku y popmati JSON.

JIi1st po3B'si3aHHS MOCTaBJIEHUX 3aBAaHb y POOOTI OyJI0 BUKOPUCTAHO KOMILIEKC
Cy4aCHHUX HayKOBHUX Ta IH)KEHEpHUX MeTOAIB. i1 popMyBaHHS BUMOT 3aCTOCOBAHO
METOJIM CUCTEMHOT'0 aHai3y; MPOEKTYBaHHS 0a3u JaHUX 3/1MCHIOBAIOCS HA OCHOBI
Teopii pensAUiiHOi anreOpu Ta 1HQOJOriYHOro MojemoBaHHd. IIporpamua
peamizaniss 0a3yeTbCs Ha mMapagurmi O00'€KTHO-OPIEHTOBAHOTO MPOTPAMyBaHHS
(OOII) ta Bukopucrtanni apxitekrypHoro narepsy MVT (Model-View-Template)

1 npuHIMIiB mooynoBu REST-apxiTekTypu MepexeBUX T0AaTKIB.

Apk.
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HaykoBa HOBHM3HaA OJiep:KaHUX PE3yJIbTATIB MOJSTAE y TOAATBIIIOMY PO3BUTKY
M1IX0/11B 0 MOOYAO0BH CHEI1alI30BaHUX CUCTEM YIIPaBIIIHHSI KOHTEHTOM. 30KpeMa,
HaOyna TmpakTU4yHOI peamizarii apxitektypa Headless CMS, amanToBana
CIeliaJIbHO IS TOoTped 1rpoBoi 1HAYCTpli, 10, HA BIAMIHY BiJ I1CHYIOUHX
yHIBEpCAJIbHUX OJIOTepChKUX TIaTdOpM, 3a0e3Meuye MUTICHY peAIiiHy TpUB'I3KY
1H(OpMAIIHHUX MaTepialiB J0 KOHKPETHUX ITPOBUX MTPOEKTIB 3 MOXKIIUBICTIO IXHBOT
NoAAIBIIOT 0e3MeYHOT AUCTPHUOYIIIT Yepe3 mporpaMHi iHTepdencH.

[TpakTruHe 3HaYEHHS OJICPKAHUX PE3YJILTATIB MOJISITAE B TOMY, III0 pO3po0iIcHa
iH(popMaIiiiHa cucTeMa € TOBHICTIO (DYHKI[IOHAIIbHUM MPOTPAMHUM TPOJTYKTOM.
PeanizoBane API, inrerpoBanuii WYSIWYG-penaktop Ta 3pyyHa mMaHelb
aJIMiHICTpaTOpa J03BOJISIOTH BUKOPUCTOBYBATH po3podieny CMS sik oCHOBY aiis
CTBOPEHHS HOBUHHUX IMOPTAJiB, CAUTIB CTYI1H-PO3POOHUKIB Irop abo sIKk HaaiHHUN
OeKeHJ-cepBIC ISl JIOCTAaBKM MATYHOYTIB O€3MOCEpEeHbO Yy KIIEHTCHKI I1rPOBI

JayHYEpH.

Apk.
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1 AOCIIIKEHHSA CUCTEM YIIPABJIIHHSA KOHTEHTOM JIUIA
ITPOBUX IVIAT®OPM TA OGITPYHTYBAHHS
TEXHOJOI'TYHOI'O CTEKY

1.1 Anani3 indopmauiiiHuX NOTPed CyYaCHUX OHJIAHMH-IIAT(OPM B irpoBii

ingycrpii

CyuacHa 1irpoBa 1HAYCTpii € OJHHUM 13 HaWOUIbII TEXHOJOTIYHUX Ta
IIBUJIKO3POCTAIOYUX CEKTOPIB IU(PPOBOi €KOHOMIKH. 3 IMEepexoJoM 10 MOoJel
uudpoBoi AMCTpUOYIIIT Ta KOHIENIT «rpa sk ceppic» (Games-as-a-Service, GaaS),
B3aEMOJIII MK PO3pOOHWUKAMH Ta CIIJLHOTOIO TpaBIliB HaOyma Oe3mepepBHOTO
XapakTepy. YCHillHa MiATPUMKA KUTTEBOTO IUKITY OY/b-SKOTO IrPOBOTO MPOEKTY
ChOTOJIHI ~ KPUTHUYHO 3aJICKUTh BIJ] CBOEYACHOTO, CTPYKTYPOBAHOIO Ta
OMHIKaHAJILHOTO 1H(pOpMYyBaHHS KOPUCTYBAYiB.

HocnimxenHs cnenudiky iHGOpMAaIIHHUX MOTOKIB Y MeXax IrpOBUX MOPTAJIIB
JI03BOJISIE BUIUIMTHA KUTbKa KIIIOYOBHX KAaTEropii KOHTEHTY, SKMMH HEOOXITHO
oTepyBaTu:

1. Tlatunoytu (KypHanu 3MiH): JleTanmi3oBaHl CNHMCKM 3MiH, BUIIPABIEHb Ta
HOBOBBEJICHb, 110 CYIPOBOJ/UKYIOTH KOKHE OHOBJIEHHA rpu. lled tun
KOHTEHTY BHMAarae >KOpPCTKOI peJAIiiiHOT MPUB'SI3KK 10 KOHKPETHOI Bepcii
IIPOAYKTY Ta Camol I'pH.

2. AHoHcu Ta HOBUHU: [H(opmMmallis nmpo mMaitOyTHI peni3u, nojii (IBeHTH) Ta
BHYTPIIIHbOITPOBI AKIII].

3. AmnamituyHi Ta OrJsAOBI cTarTi: PO3ropHyTi maTepiaiau Bii pO3pOOHUKIB
(DevBlogs) abo irpoBoi mpecH, siki TOTPeOYIOTh CKIaaHOTO hopMaTyBaHHs,
HIATPUMKY BOYIOBaHUX MefiadaidiiB Ta 3py4HOI KaTeropu3arii.

Cnenndika ynpapiiHHS TaKUM KOHTEHTOM IIOJISITA€ Y TOMY, II0 BIH HE MOXeE

ICHYBaTH y BUIJISIII MPOCTOTO HECTPYKTYypoBaHOTO TekcTy. KokHa myOsikaiis
NOBMHHA MaTH Ha0ip METaJaHuX: TE€TH, NPUB'I3KY O KOHKPETHOI IPH, KATErOPit0

Ta aaty myouikaiii. Lle HeoOxiaHO 115 3a0e3neueHHsT MexaH13MiB 0araToakTOpHO1
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binpTparii, OCKUIBKM KOPHCTYBau IrpoBOi IUIATGOpPMU HAWYACTIIIE MIyKa€e
iH(dOpMAaIliI0 PO OJIMH KOHKPETHUH MPOEKT, ITHOPYIOUM peluTy iH(GOpMaIiitHOro
Iymy.

Oxkpemoi yBaru mnotpeOye crnernudikaiiis MeTIaKOHTEHTY, IO CYMPOBOIKYE
irpoBi myOumikauii. IrpoBa 1HIYCTpis XapaKTepU3y€eThCS BHUCOKMMHU BHUMOTaMH /10
BI3yaJIbHO1 CKJIQJIOBOI: II€ BENWYe3Ha KIIbKICTh BHCOKOSKICHUX CKPIHIIOTIB,
B1JICOPOJIMKIB, TPEHJIepiB Ta KOHIIENT-apTiB. [Iporiec 00poOku Takux ¢aiaiB — BiJ
3aBaHTAXKEHHS 10 ONTUMI3allll (CTUCHEHHs, KOHBEpTalli y cydacHl (hopMaTH TUILY
WebP, cTtBOpeHHS TpeB’r0) — y TpPaIUIIMHUX CUCTEMAX YacCTO € PYTUHHUM 1
MOMMWJIKOBO-OPIEHTOBAHUM. BiacyTHicth aBTOMAaTH30BAHUX MeXaHI3MiB
MaHIMyJISIT 3 Mefia Ha CTOpOHI OEKEeHIy MPU3BOIUTH 0 TOTO, IO PEIAKTOPHU
BUTPAYalOTh 3HaYHI PECYPCH Yacy Ha MIArOoTOBKY (haiijiiB y 30BHINIHIX rpadiuHUX
peaakTopax, a He Ha sIKiCHe HanoBHEHHs miaTtdopmu. Lle cTBoproe By3bKke MicLE B
peAaKIiiHOMY IMKJIi, K€ MOXHa YCYHYTH JIMIIE MUISIXOM BIPOBAKEHHS
CHeliagi3oBaHuX IHCTPYMEHTIB aBTOMaTu3allii Melia B sSApo 1H(opMaiiiHO1
CUCTEMH.

OcHoBHa mpobsieMa ICHYIOYHMX TPATUIIHHUX CHUCTEM YIPaBIiHHA KOHTECHTOM
(Hanpukiaa, MoHOMTHUX pimeHb Ty WordPress abo Joomla) nmonsrae B ixHiit
opieHTOBaHOCTI Ha reHepariito kiHneBux HTML-cropinok [3]. Taki cucremu
YyJI0BO MIAXOJATH IS KJIACUYHUX OJIOTIB, aje CTBOPIOIOTH CYTTEBI apXiTEKTYpHI
oOMexxeHHs Juisl 1rpoBoi 1HaycTpii. CyyacHa rpadika B3aeMOAll 3 KOPHUCTyBayeM
nependavyae, MO KOHTEHT Ma€ JOCTAaBIATHCS He Jwmiie y BebOpaysep, a H
Oe3rocepe/IHb0 Y BHYTPIINIHBOITPOBI KJIIEHTH (JlayHYEpH), MOOUIBbHI JOJATKHU-
cynytHuKU abo Discord-cepBepu crninbHOT HaouHe mopiBHAHHA Ta apXITEKTypHI
BIJIMIHHOCTI MDXK TpaAUIlIHHUMHU MOHOJIITHUMU Ta cydyacHuMU Headless cucremamu

YIPABIIHHSI KOHTEHTOM MPOJAEMOHCTPOBAHO HA PUCYHKY 1.1.
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oG
Traditional CMS Headless CMS

Content Content

............................

Pucynok 1.1 - ApxiTektypHi BiAMIHHOCTI Tpaauuiiiaux ta Headless cucrem

YIPaBIIHHSI KOHTEHTOM [3]

Jlnst peamizarmii Takoro OMHIKaHAJIBHOTO MIiAXOAY I1H(OpMAaIliifHA CHCTEMa
NOBUHHA TpaioBaty 3a npuHuunom API-first, To6To mepiioyeproBo BiggaBaTH
YHUCTI, MAIIMHOYMUTAaH1 JaHi (3a3Buyail y ¢opmari JSON), siki MOTIM MOXKYTh OyTH
IHTEPIPETOBaHI Ta CTWII30BaHI OyJIb-SKHUM KIIEHTCHBKUM TPUCTPOEM YU
nporpamoro. KpiMm Toro, rnaHesb ynpaBiaiHHS TAaKOIO CHCTEMOIO Ma€ OYTH 1HTYITUBHO
3pO3yMIIOI0 Ui KOHTEHT-MEHEDKEpiB, HaJalud iM 3pYyYHUR Bi3yaJbHUN
iHcTpymentapii  (WYSIWYG-penakropu) 6e3 HEOOXIIHOCTI BTpy4YaHHS B
IIPOTPaMHMM KOJ.

Takum ymHOM, TIpOBENCHMI aHaANI3 1H(GOPMAIIHHUX MOTPeOd MOoKa3ye, M0 IS
3a0e3reueHHs] €(eKTUBHOI KOMYHIKaIllli B IrpOBiM 1HAYCTpli BUHHMKA€E TOCTpa
HEOOXIJHICTh Y MPOEKTYBAHHI CIELIaII30BaHOI CUCTEMHU YIIPABIIHHSA KOHTEHTOM.
Taka cucrema MOBMHHA TMOEIHYBATH THYYKY PETSIIAHY 0a3zy JaHUX, 3aXUINCHY
naHedb aAMIHICTPYBaHHS Ta MOTYXKHUUA mnporpamHuil iHTepdeiic (API) nns

HE3aJICKHOTO PO3MOBCIOKCHHS] KOHTEHTY Ha PI3HOMaHITHI irpoBi matopmu.
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1.2IlopiBHsAJIbHA xapakTepucTuka cydyacHux Headless CMS na mpukaani

PayloadCMS Ta Directus

Bupimenns 3aBnaHHs OMHIKaHAJIBHOI JOCTaBKH KOHTEHTY B ITPOBIN 1HAYCTpii
BHUMArae BiIMOBU BiJl TPAAUIIHHUX (MOHOJITHUX) CUCTEM Ha KOPUCTh apXITEKTypHU
Headless CMS. CyTb IbOT0 TIIXOTy MOJISITAE Y BiICYTHOCTI )KOPCTKO MPUB'SI3aHOTO
KiieHTcbkoro iHTepdericy (Front-end); HaTOMICTh cUCTEMa HaJa€ TMOTYXKHUN
aaMiHICTpaTUBHUM 1HTEpdeiic 1 ynpasiiHHs nanumu Ta REST ado GraphQL API
st ixaporo excrnopTy [11]. Ha cywyacHoMy puUHKY mporpaMHOro 3a0e3reyeHHs
icnye Hu3ka roroBux Headless-pimienb, cepen sIKMX HaWOUIbII MOKA30BUMH €
PayloadCMS Ta Directus.

Amnaniz apxitektypu PayloadCMS. PayloadCMS — mne cyuacHa cucrema
YIPABIIHHS KOHTEHTOM, N00y10BaHa Ha 0a3l creky TexHosoriid Node.js, Express Ta
React. ['onoBHOI0O ocobnuBicTiO 1i€i Tuiatdopmu € miaxin "Code-first" (kox monan
yce), 1o Tnependavyae KoHpirypaiiro 0a3d JaHUX Ta MaHeNl aaMiHicTpaTopa
Oe3mocepeHbO Yepe3 HanucaHHa KoHQirypamiitaux ¢aiinis mosoto TypeScript [12,
13].

3riIHO 3 JIOKYMEHTAIll€l0 Ta apXITeKTypHUMHU mnarTepHamu PayloadCMS,
CTPYKTypa JaHuUX 0a3yeTbcsi Ha JBOX OCHOBHHMX KOHIICTIIISIX: KOJEKIIISIX
(Collections) Ta rnobansHux 3MiHHEX (Globals). Komekiii BUKOPUCTOBYIOThCS ISt
NpEACTaBICHHS MAacUBIB OJIHOTUIIHMX JaHUX, Takux sk myoumikamii (Posts),
kareropii (Categories) abo mpodini irop. BogHouac riao0anbH1 3MiHHI TPU3HAYEH1
JUIst 30epiraHHsl YHIKalIbHUX 00'€KTIB, HAMPUKIIAJ, HAJAIITYBaHb T'OJIOBHOI'O MEHIO
HaBiramii abo 3arampHOi KoHirypamii miargopmu [14]. Iatepdeiic mnanemni
aaMmiHicTpaTopa Ta 0a3oBa CTPYKTypa ympapiiHHA KoJekiisiMu y PayloadCMS

300pa’keHO Ha PUCYHKY 1.2.
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Pucynox 1.2 - Iarepdetic maneni agminictparopa PayloadCMS [14]

BaxnuBum acriektom Oynab-skoi iHGopMmariiiHoi cuctemu € Oesmeka. Y
PayloadCMS peasizoBaHO THYYKYy CUCTEeMY yrpaBiiHHa kopuctyBadamu (Users) Ta
KOHTpOJb fgoctyny Ha ocHOBI poseil (RBAC — Role-Based Access Control). Lle
JI03BOJISIE aAMIHICTpaTOpaM JIeTalbHO HANAIITOBYBAaTH IMpaBa JOCTYMY KOHTEHT-
MEHE/[KEPIB JI0 MEBHUX KOJIEKIIIH, 10 € KPUTUYHO BXKIIMBUM JJIsl BEJIMKUX ITPOBHUX
MOPTAJIIB 13 BEJIMKUM IITATOM peakTopis [15].

Amnanmiz apxitektypu Directus. ANbTepHaTUBHUM MiAXOJAOM JI0 TOOYIOBU
Headless CMS e mnardgopma Directus. Ha Bigminy Bin PayloadCMS, Directus
no3uilionye cebe sik "Data-first" pimenns (mani monan yce). L cuctema dhakTuaHO
€ 00ropTkoro Haj OyJb-sSKOK pesiiiHo 6a3ot0 gaHux (SQL), sika MUTTEBO
reHepye nuHamiyHe API Ta agmiHicTpatuBHY maHesnb Ha 0a3i PpeiimBopKy Vue.js
[11]. Crpykrypy ympaBiiHHS AaHUMHU Ta Bi3yaJdbHUW 1HTEp(deic KopucTyBauda

mwiargopmu Directus npeacTaBieHo Ha pUCYHKY 1.3.
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< Admin User

Admin User

First Name Last Name

Pucynox 1.3 - CtpykTypa ynpaiinHasg fanumu y miatdopmi Directus [11]

Onniero 3 KITIIOUOBUX TiepeBar Directus € MOXIIUBICTh JTOKAJIBHOTO PO3TOPTAHHS
(Self-hosted). 3rigHO 3 OQIUIAHOI TOKYMEHTAIIE AapXITEKTYpH Iu1aTGopmu,
CaMOCTIHHUN XOCTHHT JI03BOJIIE PO3POOHMKAM TOBHICTIO KOHTPOJIOBAaTH 0asy
naHuX 0e3 MPUB'S3KHU J0 XMapHUX CEPBICIB PO3POOHMKA Ta YHUKHYTHU JIIMITIB Ha
KUIbKICTh 3anuTiB 10 API [11]. [Inst irpoBoi iHAYCTPIi, i€ HABAHTAXKEHHS Ha CEPBEPHU
miJi 4yac BHUXOJY NAaT4yHOYTIB abo0 pelni3iB MOXE 3pOCTaTH EKCHOHEHIIaIbHO,
BIJICYTHICTh TaKHUX JIIMITIB € KPUTUYHOIO BUMOTOIO.

OOrpyHTyBaHHS MOTpeOM y BiacHik po3poodili. [IpoBeneHuit anamdiz CBIAYUTS,
mo cuctemu PayloadCMS ta Directus € moTyKHUMHU THCTPYMEHTaMHU, SIK1 4yJI0BO
umrocTpyroTh nepearu Headless-apxitektypu. Bonn 3a6e3neuyroTh Mol JaHUX 1
MPEICTAaBIICHHS, MalTh BOYJOBaHI MEXaHI3MH KOHTPOJO0 gnoctymy [15] Ta
MIATPUMYIOTh Cy4acH1 TUIIK 0a3 JIaHMX.

[Ipore BHUKOpUCTAaHHA LUX CHUCTEM JMJIA peaii3alli CrHeriaai3oBaHol IrpoBOi
mwiatpopMu Mae HHU3KY HemondikiB. [lo-mepie, BoHM 0a3ylOThCsl Ha €KOCHUCTEMI
JavaScript/Node.js, 1m0 Bumarae crnenu@igyHOro CepBEPHOr0 OTOYEHHS Ta
YCKJIAJHIOE 1HTErpaliio 3 aHAJITUYHUMHU ITPOBUMH MOAYJSIMHU, SIKI TPaJMIIITHO
nuiyTbest MoBoto Python. Ilo-apyre, i CMS € yHiBepcaibHUMU, a TOMY MICTSTh

BEJIMYE3HY KUIbKICTh HaJIMIIKOBOIO KOAY Ta (DYHKIIIOHAY, SIKMI HIKOJIU HE OyJie
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BUKOPUCTAHUN Ha TIaTdOpMi, OPIEHTOBAHIN BUKIIOYHO Ha MyOJiKaIliio irpoBHX
HOBUH Ta MaT4YHOYTIB.

3 orisAy Ha 1€, BBAXKAETHCS JOLUIBHUM CIPOEKTYBATH Ta PO3POOMTH BIACHY
Headless CMS. Lle 103B0JINTH CTBOPUTH MAaKCUMAJILHO ONTHUMI30BaHY, JIETKOBUCHY
pensuiiiny 6a3y gaHux ta ruyuke API, apxiTektypa sikoro O0yje 3 caMmoro no4arky

opieHToBaHa Ha irpoBi cytHocTi (I'pa, Kareropis, [TyGmikartis).

1.3®opmyBanHs (QYHKHIOHAJIBHUX BHMOI Ta BHOIp IHCTpyMeHTapiio

PO3pPOOKH creniajgizoBaHol CUCTEMH

EdektuBHicTs Oyap-sk0i iHGOpMaIiiHOT cUCTeMU 0€3MOCEepeTHBO 3aJTCKUThH
B1JI TOUHOCTI ChOPMOBAHHUX Ha €Talll MPOEKTYBAaHHS BUMOT Ta IPaBUIILHOCTI BUOOPY
TEXHOJIOTTYHOTO CTEKY AJiA iX peanizauii [3]. Ha ocHOBI mpoBeaeHOro CUCTEMHOIO
aHai3y npeaMeTHoi o0macTi 6yo chopMOBaHO KOMIUIEKC BUMOT JI0 POEKTOBAHOT
CHUCTEeMH ympaBiiHHA irpoBuUM KoHTeHTOM GamePulse CMS, siki moauIsitoThCsl Ha
¢dyHKIIOHaTBHI Ta He()YHKIIOHAIBHI.

J1o k1r0u0BHUX (DYHKITIOHAJTBHUX BUMOT HaJICKATh:

1. 3abe3neueHHs HaAIMHOTO 30€pEKEHHS Ta CTPYKTypyBaHHsS iHdopmamii 3
BUKOPUCTAHHSAM pENAIiiHOT Mopeni (4WiTka mpuB's3ka MyOmikamii 1o
KOHKPETHOT TpH, TIaTGOPMHU Ta KaTeropii).

2. HasBHICTh 3aXMILEHOI MMaHENl aJIMIHICTPATOpa 3 IHTETPOBAHUM BI3yaJIbHUM
penakropoM (WYSIWYG) nns popmaTyBaHHS TEKCTIB MAaTYHOYTIB, Tal/IiB
Ta orsiAiB 6e3 Bukopuctanus HTML-po3miTku.

3. MoxnuBicTh THY4KOi OaratoakTopHOi (iabTpalii irpOBOro KOHTEHTY Ta
peaizaliis MexXaHi3MiB TOBHOTEKCTOBOTO TOIIYKY.

4. 3a0e3neueHHd  pOJIbOBOI ~ MOJENI  PO3MEXKYBaHHS  IpaB  JOCTYIY
(AnminicTparop, Pemaktop, ['nsgad) npns  KOJEKTHBHOI pOOOTH  HaT

MaTepianiami.
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5. HasBHICT, CTaHAAPTH30BAHOTO MPHUKIAIHOTO IIPOrPaMHOIO i1HTEphercy
(API) nns He3aleXHOro €KCHOpTYy JaHUX Ha CTOPOHHI KIIIEHTCHKI
1aTHOpMH.

Jlo HedyHKIIIOHATLHUX BHMOT BHCYBAlOTBhCS: BHUCOKA IIBUAKICTH BIJIIMOBII
cepBepa (OCKUIBKM IIJTLOBOIO ayJAUTOPIEI0 € TredMepH, sIKl 3BUKIU 0 MIBUIKHUX
iHTepdeiciB), MacmTabOBaHICTh APXITEKTypU TiJ] 4Yac MIKOBUX HAaBaHTaXEHb
(HampuKJaa, T Yac peiizy OdYiKyBaHOI TpH), a TaKOX CTIAKICTb JI0
HECAHKIIIOHOBAHOI'O JIOCTyNMy Ta KiOepaTak. BUKOHaHHS LHMX BUMOI 3yMOBHIIO
HEOOXIJTHICTh TMPOBEJEHHS TMOPIBHAJIBHOTO aHallidy Ta BHOOPY ONTHMAaIbHOTO
IHCTpYMEHTapit0 po3poOKH [4].

Jlnst peamizariii Oi3HEC-TOTIKM CHUCTEMHU, CHCTEMH MOJeparlii Ta yIpaBIiHHSI
0a3010 JaHUX PO3TJIsAanucs Tpyu ocHOBHI anbTepHaTBH: Node.js (Express), Ruby
on Rails ta Python (Django). Bukopucranus mikpodpeitmBopky Express Ha 0a3i
Node.js BuUMarae camocCTiifHOI peaizailii 6a30Bux QyHKII Oe3MeKu Ta HAlMCaHHS
naHesi afMiHICTpaTopa 3 HyJIs, 1[0 HEBUIPABAAHO 301JIbIITYE Yac PO3POOKH.

3 ornsamy Ha 1€, pimeHHs OyJio MPUIHSITO Ha KOPUCTh MOBHU MPOTPaMyBaHHS
Python ta dpetimBopky Django. ['osioBHOIO apXiTeKTypHOIO IMepeBaror Django €
HAsBHICTh TMOTY>KHOI BOYJOBaHOI MaHeNl aJMIHICTPYBaHHS, fKa TIE€HEPYEThCS
aBTOMATUYHO Ha OCHOBI Mojenel nanux [7]. Lle no3Boiise 3akputu 6a30By nMoTpedy
KOHTEHT-MEHE/DKEPIB B yIIpaBJIiHHI IyOutikaiisamMu "3 kopooku". Kpim Toro, HajiliHa
BOynoBana ORM-cucrema (Object-Relational Mapping) NOBHICTIO HIBEIIO€ pU3HKU
SQL-iH'eKI1iH, 110 3210BOJIbHSIE He(DYHKITIOHATBbHI BUMOTH OO0 O€3IMEeKH IMTPOEKTY .

Ockinbku criendika IrpoBoi 1IHAYCTpIi neperdayae OMHIKAHAIBbHICTD (JOCTaBKY
HOBHH K Ha CalT, Tak 1 B IFPOBI JayHYepHu), CUCTEMI HEOOXiIHWUN HaAIMHUN
IPOTOKON OOMIHY JaHUMHU. Y TIPOIECl aHalizy pO3TJIsAJainucs TEXHOJOTI
WebSockets, GraphQL ta REST API [6].

Bin Bukopucranns WebSockets Oyno BupimieHO BIIMOBHTHCSA. Xoda I
TEXHOJIOTIS JIO3BOJISIE JIBOCTOPOHHIM OOMIH JIaHMMHU B peajbHOMY 4Yacl, BOHa
BUMArae yIpaBJilHHS CTaHOM 3'€JHaHb Ta HajamTyBaHHS In-Memory cxoBHILl

(manpuknan, Redis), 1mo € HamIMIIKOBUM i UIATGOPMHU, OpPIEHTOBAHOI Ha
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nyOmikarmito crareid. Texnomoriss GraphQL Takoxx cTBOproe HaaMipHUN
apXIiTEKTypHUN OBEpXEHd, OCKUTBKH CTPYKTYypa JaHUX JJIs iIrPOBUX HOBHH € UiTKO
netepmiHoBaHor0. Tomy Oyiio oOpano knacuanamii apxiTektypHuit ctuiab REST API.
Buxopucranns 6i6mioreku Django REST Framework (DRF) 3abesneuye
CTaHAApTU30BaHy cepiamizaliio JaHux 3 0a3u y MammHountanuii popmat JSSON
[8], a OHOBIIEHHS CTaHy KOHTEHTY Ha KIIIE€HTI 31HCHIOETHCS Yepe3 ONMTHMI30BaHi
HTTP-3anuru.

[IpoekToBana CMS BuMarae HaJ{IHHOTO 30€pEKEHHS CKIAAHUX 3B'SI3K1B: POl
KOPHUCTYBauiB TMOB'sI3aHI 3 POJSIMHU, ITpU — 3 KATEropisiMH, a CTaTTi — 3
MmemiadaiimaMd  Ta MacuBaMU MOWIYKOBUX TeriB. Ilig wac mnpoexkTyBaHHS
posriananucs anbrepHatusi: MySQL, MongoDB Tta PostgreSQL.

Pimenns kimacy NoSQL (mampukian, MongoDB) wynoBo miaxoasts st
HECTPYKTYpPOBAHHUX JaHUX, aje 3HAYHO YCKJIAIHIOIOTHh MIATPUMKY TpPaH3aKIliil Ta
3a0e3MedeHHs] IITICHOCTI KOPCTKHX pensmiiaux 3B's3kiB [1]. MySQL €
NOMYJISIPHUM PILIEHHSM, TIPOTE€ Ma€ OOMEXKEHY MHIATPUMKY CHeuru(iuHUX THUIMIB
naHux. B pesymbTaTi, mis ki"meBoro posroptanHs (Production) Oymo oGpano
o0'extHO-pensmiitny CYB/] PostgreSQL. Bona 3a0e3neuye cyBopy BiIIOBIIHICTH
npuniunam ACID, a BOymoBana miarpumka tuny aaHux ARRAY (macusn)
JI03BOJISIE  ONTUMI3yBaTH 30€peXeHHs TeriB crareli 0e3 CTBOPEHHS 3alBHX
3B'A3KOBUX TaOIMIlb, 110 CYTTEBO MPHUIIBHUIIYE YATaHHS 1HGopMalii 3 6azu [2].
Jlis  7OKanbHOTO PO3POOJEHHS Ta TECTyBAaHHS CHUCTEMH BUKOPHCTOBYETHCS
BOyaoBaHa jerkoBaroBa CYBJ[ SQLite [9].

Jlnst peanizaitiii Bi3yajabHOTO MPEJCTABICHHS CUCTEMH (KJIIEHTChKOI YaCTUHU IS
yuTaviB) oOpaHo kimacuuHud miaxig Ha 6a3zi HTMLS, CSS3 Tta mexaHni3miB
mabnonizanii Django. 3 Metoro 3a0e3nedeHHs] KpocIuiaT@opMHOT aJanTUBHOCTI
(Responsive Design) Ta mNpUCKOPEHHS BEPCTKU I1HTEPPEICIB 1HTErPOBAHO
bponaTeHa-pperiMpopk Bootstrap 5 [10]. Bin Hagae rotoBy cucremy citok (Grid
system) s mMOOYJOBM €pPrOHOMIYHOTO KAaTajory HOBHHHHX KapTOK Ta Mae

BOyn0oBaHy miaATpUMKY TeMHOi TemMu odopmienHs (Dark Mode), mo e ge-dakro
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1HyCTpIaJbHUM CTAHJIAPTOM Ta KPUTUYHO BAXKJIUBOKO Bi3yaJIbHOIO BUMOTOIO JIJISI
IPOIYKTIB y cdepi iIrpoBoi iHAYCTPIi.

[TincymoBytoun, obpanuii Texnonoriunuii crek (Python, Django, PostgreSQL,
REST API, Bootstrap 5) € onTuManbHuM OajlaHCOM MiX IIBHAKICTIO PO3POOKH,
HAJIAHICTIO Ta MPOAYKTUBHICTIO, 10 J03BOJISIE TIEPEUTH 0 eTamy 1H(OIOTIYHOTO

MPOEKTYBAHHS Ta MOJICTFOBAHHS 1H(POPMAIIIMHOT apXITEeKTypH CUCTEMHU.
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2 APXITEKTYPHE TA IH®OJIOI'TYHE NPOEKTYBAHHS
CHEIIAJI3OBAHOI ITPOBOI CMS

2.1Po3po0ka KOHUENTYAJbHOI MOJAEJi Ta PeJsliiHOI CTPYKTypH O0a3u

AAHUX MyOJiKamii

[lepen ¢GopmyBaHHAM PENSIIAHOI CTPYKTYypu 0a3ud JaHUX HEOOXIJHO YITKO

JeTepMiHyBaTH (YHKI[IOHAIbHI POJ1 KOPUCTYBauiB CUCTEMU Ta MEXKI iXHbBOI

B3a€MO/IIT 3 TPOrPaMHUM KOMILIEKCOM. 3 I[I€F0 METOI0 OYJI0 po3poOJIeHO MOJIEIh

npeneneHTiB (Use Case Diagram) 3a ctangaprom UML. Mogens onucye moBeAiHKY

CHUCTEMU 3 TOYKH 30PY 30BHIIIHIX aKTOPIB.

B apxitektypi GamePulse CMS BunisieHO TpH KIIFO4OB1 poJIi (aKTOpH):

I.

I'msnau (Reader): HeaBropuzoBaHuii KOpucCTyBad, ab0 CTOPOHHS CHCTEMa
(irpoBuit MayHuep), M0 Ma€ JOCTYN BUKIIOYHO 10 omnepaiiiid yntanus (GET-
3anuTH). ['ngmay mMoke mneperyisaTtd CTpPIuKy HOBHMH, BHUKOPHUCTOBYBATHU
MexaHi3MH OaratodakTopHOi (impTpamii 3a ITpOBUMH KaTErOpisIMH Ta
3M1MCHIOBATH MMOBHOTEKCTOBUM MOIIYK 34 TEraMHU.

Konrent-menemxep (Author): ABTopr3oBaHMil KOpUCTYyBau 0a30BOTO PiBHS.
Mae npaBa Ha CTBOPEHHS HOBUX ITyOJTIKaIlii, 3aBaHTaXEHHS MeiadaiiiiB Ta
penaryBaHHs BIIaCHUX 4YepHETOK. KOHTEHT-MeHeKep HE MOXKE CaMOCTIIHO
nyOJiKyBaTH MmaTepiaii — BIH JMIIE€ NepeBoauTh ix y craryc «Ha

MoIepartii».

. Anminictpatop (Admin/Reviewer): KopuctyBau i3 MakCUMaJbHUM DPIBHEM

npuBiiaeiB. OKpiM MOXJIUBOCTEH KOHTCHT-MEHEIDKEpa, aaMiHICTpaTop
3miiicHioe  Bepuikaliro  MarepialiB, 3MIHIO€ iXHIM  cTaryc Ha
«Omy0iKoBaHO», a TaKOX YIpaBIsi€ CIOBHUKaMu cucTeMH (Aojae abdo
BUJAISE IrPOBI  KaTeropii) Ta TpuU3HAYaE TMpaBa JOCTYMY I1HIIUM

CIIBPOOITHUKAM.
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Bizyamizamito Mex cHCTeMH Ta BapiaHTIB BHKOPUCTAHHS, IO BU3HAYAIOThH
MOJIAJIBINTY CTPYKTYpPY TIpaB JOCTYIy Ha piBHI 0a3W JaHHWX, HABEJECHO HA PUCYHKY

2.1.

+ TNepemaHyTH kaTeropil

r

———  TMepemssHyT Tem

N [NepernAHyT™ NOCTH  ¢— LLiyxami nocTw

Peparysartu kareropil Pegarysatu Teru
P 3 o
Lo
.-/
\ F. g
] —————1—— Pegarysati BMICT BROrY <- - - ---- - - - <<inchides>-- - - - ===+ ABTEHTWDIKyBaTHER
AgmiHicTpaTop T

Pefnarysati NocTH

Pucynok 2.1 - UML-niarpama nperneaenTiB (Use Case) cuctemu ynpapiiHHS

ITPOBUM KOHTEHTOM

OcHOBOIO Oymb-KOT CHUCTEMHU YHOpPABIIHHS KOHTEHTOM € HaaiiHa Ta
ontumizoBaHa 6a3za nanux. [Ipornec indonoriunoro npoektyBanus GamePulse CMS
posnoyaBcs 3 po3poOku KoHuenTtyanbHoi moneni (Entity-Relationship Diagram),
METOI0 sIKO1 Oya (popmaizallis KIIF040BUX 1HPOPMAIITHIX CYyTHOCTEH TPEIMETHOT
obyacTi Ta 3B'3KIB MDK HHMH, aOCTparyr4uch Bif ¢i3udHOl peamizaiii B
koukpeTHit CYB/] [1, 2].

LentpanpbHUM  BY3JIOM  apXITeKTypd  BHUCTymae  CyTHICTH  Article
(Cratra/IlyOnikanisi), ska arperye B coOl IrpoBUM KOHTEHT (TEKCT, METaJaHi,

npuB'sI3Ky A0 Kareropii rpu). OCKUIbKM CydyacHa IrpoBa >KypHaJiCTHKa BHUMAarae
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MYJIBTUMEIIMHOTO  CYNpPOBOIy, Oyla CHOPOEKTOBaHA 3aJIe)KHA  CYTHICTh
MediaElement. Jlns 3a0e3neyeHHss THYYKOCTI CHUCTEMH 3aCTOCOBAHO MaTepH
00'€KTHO-OPIEHTOBAHOTO MOJICIIOBaHHSA: 0a30Ba CyTHICTh 30epirae 3arajibHi
napamMeTpu Meniadaiiny (MocUiIaHHs, PO3MIp, MOPSAIOK Y TEKCT1), TOI K JOUYIpHI
cytHocTi Image Ta Video HachigyrOTh Il BJIACTUBOCTI, PO3MIUPIOIOYM iX
cnenudiuHUMH aTpudyTaMu (HApUKIIad, Po3AUTbHA 3AaTHICTh 00 XPOHOMETPaK

BiJleopoinka). KoHuenTtyalibHy MO/IENb JAaHUX CUCTEMH MPEICTABICHO HA PUCYHKY

2.2.

User
id

nare
email
1
Role *
id .
q* Member (CniBaBTop)
can_edit id
can_publish
can_moderate *
1
Article
id
title
status
category
1
MediaElement
id
url
order_index
1
1
L Video
id .
alt_text Idd ti
wieuh reusrgl:Jot?on
height

Pucynok 2.2 - Po3po0ka KOHILIENTYyalbHOI MOJIEN1 Ta PENsIIHHOT CTPYKTYPH

0a3u naHux myOmikamin
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Hactynaum kpokom ctania Tpanchopmariis KOHIIENTYalbHOI CXEMU Y JIOTIYHY

pensuiiiay Mojenb. OcobiuBy yBary Oysio MpUIIEHO opraHizallii CrijibHOI poooTH

HaJ MaTepiayiaMu (HampuKIad, KOJMH HaJa TalJoM TPAIIOE aBTOP 1 PEIAKTOD).

3B'130Kk «0OaraTo-no-6arateox» Mk mpodinsmu users (KopucrtyBaui) Ta articles

(Crarti) Oys10 J€KOMIIOHOBAHO Y€pe3 CTBOPEHHSI aCOIIaTUBHO1 Ta0u1ll contributors

(CmiBaBTopm). Lle 103BOMMIIO 4ITKO PO3MEKYBATH MpaBa JOCTYITY Ha PIBHI OKPEMOT

nyOsikarii 3a gornomMoror Tabmuil roles (Poii), mo BiAmoBigae apXiTeKTypHUM

cTaHaapTaM noOyoBH Oe3nedyHux iHpopmaliitHux cucteM [3]. Jloriuny cTtpykTypy

pensLiiHoi Moielni 300pa)kKeHo Ha PUCYHKY 2.3.

users

PK id: int

name: varchar
email: varchar [unique]
encrypted_password: varchar

roles

PK id: int

name: varchar
can_edit: boolean

can_publish: boolean
can_moderate: boolean

1

*

contributors

PK id: int

FK user_id: int
FK article_id: int
FK role_id: int

*

1

articles

media_elements

PK id: int

PK id: int

title: varchar
status: varchar
category: varchar

FK article_id: int
url: varchar
order_index: int
size: float

tags: varchar(]

1

images

PK/FK media_element_id: int

videos

alt_text: varchar
width: int
height: int

PK/FK media_element_id: int

duration: int
resolution: varchar

Pucynok 2.3 - JloriuHa cTpyKTypa pesuiiHoi 6a3u JaHux miatopmu

3MH.
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Y mpomeci mpoekTyBaHHsS OyJ0 TPOBEIEHO MpOIeaypy HopMamizaiii
BIIHOIIIEHb. MoJieNlb MPUBEACHO A0 TpeThoi HopMayibHOI dopmu (3HD), mio
rapaHTy€ BiACYTHICTh TPAH3UTHUBHUX 3aJ€KHOCTEH Ta aHOMAJii OHOBIIEHHS. YcCl
HEKJIFOYOB1 aTprOyTH (HANpUKJIIaJ, MPUBLJIET HA peaaryBaHHs ) MTOBHICTIO 3aJIe)KaTh
B1J1 IEPBUHHOTO KJIF0Ya BIJMOBIIHOI Ta0IuUIll (PoJii).

[Ipore, BpaxoByroun crienudiky podotu CYB]] PostgreSQL, mpu mpoexTyBaHH1
Tabiui articles OyJi0 MPUMHATO CBIJIOME PIIICHHS I10JI0 BUKOPUCTAHHS MAaCHUBIB
(varchar[]) nns 30epiraHHsi MOLIYKOBUX TET1B I'pU. Xoua 3 TOUYKU 30pYy KIACHYHOI
Teopii 6a3 JaHUX 1€ € BIAXHJICHHSM BiJ mepiioi HopMmanbHoi ¢popmu (1HD), sika
BHUMAarae aroMapHocTi aTpuOyTiB [1], HAa MpakTULl TaKUK TIAX1JT 3HAYHO MIABUIILYE
MPOIYKTUBHICTh CHUCTeMH. 30€piraHHsS MacHBY TeriB Oe3MmocepeqHb0 y 3amuci
nyOJiKamii J103BOJISIE YHUKHYTH pecypcoMicTkux omepariii JOIN mig yac
PEHJIEPUHTY CTPIYKH ITPOBUX HOBHUH, IO KPUTUYHO BAXKIIMBO JJIs1 3a0€3MEUYEHHS

MIBUKOTO BIATYKY MJIaTHOPMH.

2.21Ipo€eKTyBaHHA  JIOTIKM  CepBepHOI YaCTMHM Ta  MeXaHi3MiB

OaratogaxkTopHoi QibTpalii iIrPpOBOro KOHTEHTY

CepBepHa yactuHa (6eKeH) po3po0IIroBaHOl 1H(POPMAIIHHOT CHCTEMHU BUKOHYE
pOJIb LIEHTPAJBLHOTO KOHTpOJIepa, KUl BIJMOBIJAE 32 MapIIPyTHU3AIII0 3aIUTIB,
BaJIJallll0 BXIIHUX JAHUX, peaji3aiito Ol3Hec-MpaBWJ Ta B3aEMOIID 3 0a3010
JTaHuX. 3BaXKaouu Ha crenudiky irpoBoi miaThopMu, JIOTiKa CEPBEPHOI YaCTUHU
OyJia CIpO€EKTOBaHA TaKWM YHMHOM, 100 3a0e3MeYUTH MaKCUMaJlbHy HaJIHHICTh
30epekeHHsI KOHTEHTY IiJ Yac TPUBAIMUX CECiil pearyBaHHs.

[Tepurrm KIFOUOBHM aITOPUTMOM € TIPOIIeC 1Himiati3amii HoBoi myo6aikartii. Komau
KOHTEHT-MEHE/[KEP 1HIIII0€ CTBOPEHHS OIJISy YU MAaTYHOYTY, CEPBEpPHA YAaCTHHA
BUKOHY€ KOMIUIEKC aBTOMAaTHU30BaHUX JIiii: TIEPEBIps€ TpaBa IOCTYIy KOPUCTyBaua,
reHepye YHIKaJIbHUN 1IeHTU(IKATOp MaTepialy, 31MCHIOE TEPBUHHY BajiJalliio
000B'A3KOBHX MOJIB (HAIPHKIaA, HASBHOCTI 3ar0JIOBKA Ta MPUB'SI3KU 10 KaTeropii

rpu), CTBOPIOE BIAMOBIAHMIM 3anuc y 0a3i JaHUX 1 aBTOMAaTHYHO NIPU3HAYAE TBOPITIO
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MaTepiany poib «ABTop» y Tabnuii npuBuieiB. ['padiuno anroputm cTBOpeHHS
HOBOI CTaTT1 y BUIJISI/I JlarpamMu O13HEC-TIPOIIECY HaBEJIEHO Ha PUCYHKY 2.4.

[Oawi He saniani]

3] 3]

OGpatn Bsectn
CTEBOPEHHA 3aronosoK Ta
CTarTi onuc

[Aani sanigni]

@}3 g {@} \% i :
CyTHﬁi:'l?be;r Gaci LDy s mﬁgiﬂiﬂ;ﬁg BiakpuTh HOBY
i e 5 0y
naHnx pons ABTODa npo yenik YepHeTky
s G
et} CTBODUTH
[Nopat L 3anucK
cnigasTopis *| =anpowesnx
Y4acCHUKIB
N

Pucynok 2.4 - Monenb 013Hec-TpoIriecy iHiliani3aiii HoBoi myOsikarrii

OCKUTbKM TIATOTOBKA SKICHOTO ITPOBOTO OTJISAY abo0 raify MoXe TpPUBaTH
KUIbKa TOJWH, KPUTUYHOIO BHUMOTOIO JO JIOTIKM OEKEHJy € 3amoOiraHHs BTpaTi
naHuxX (HampuKiIaaA, y pasi pO3puUBY IHTEpHET-3'€NHAHHS y penakropa). s
BUpILIEHHS 1€l nmpobjaeMu OyJI0 CIPOEKTOBAHO MEXAHI3M aCUHXPOHHOI (POHOBOI
cuHxpoHizaiii (Auto-save). Jlorika mpoiiecy Mojsrae y TOMy, IO MPH BHECEHHI
OyIb-sSIKMX 3MIH y TEKCTOBUH pEJaKTOp KIIEHTChbKAa YacTUHA TMapaliebHO
BiJI0Opaxae ix KopuctyBady Ta reHepye ponoBuit API-3anut 1o cepsepa. CepBepHa
jorika Django mepexoIuoe e 3amuT, OHOBIIOE CTaH YEPHETKH Yy 0a3l JTaHuX Ta
MOBEpPTa€ CTaTyC YCHIMHOIro 30epekeHHs. Jliarpamy mpoliecy CHHXpOHI3aIlli

KOHTEHTY MIX KJII€EHTOM Ta CEPBEPOM 300paK€HO HA PUCYHKY 2.5.
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iy

BHecTw 3miHM

KOHTEHT

KopueTyead

)
@Lﬂ,oﬁpamm
3MiHKM B
penakTopi Mokazat
cTatyc
"30epexeHo”
(= )
Hagicnatu

3aNWT Ha
DekeHg

Penakrop

©

PPOHTEHN,

30eperti aMiHn
BBl

OTPHMAHD 3anuT Haaicnatu
Bianosige npo

30epeReHHA

Eekrenn (Django)

Pucynoxk 2.5 - IIponec acCHHXpOHHOI CHHXPOHI3allli KOHTEHTY M1k KJIIEHTOM Ta

cepBepoOM

OxpiM ynpaBIIiHHS KATTEBUM ITUKIIOM CTATCH, BAXKIIMBUM 3aBJIaHHSIM CEPBEPHOI
YaCTUHU € 3a0e3leueHHs 3pYyYHOTO TMONIyKy MarepiaidiB s  KIHIEBHX
kopucTyBauiB. CydacHi minaTdopMu IrpoBoi I1HAYCTpli ONEpPYyIOTh TUCAYAMU
nyOmikamii, TOMY KJIaCHYHOIO TOUIYKY JIMIIE 3a Ha3BOI HEAOCTaTHhO. Y
IIPOEKTOBAHIM CUCTEMI peajli3oBaHO MeXaH13M OaratodakTopHOi (iIbTpalrii.

Jlorika @inbrpanii 0a3zyeTbcs HAa BUKOPUCTaHHI MOKJIMBOCTEH OO0'€KTHO-
pemsmiinoro BigoOpaxkenns (ORM) dpeitmBopky Django. KopuctyBau (umrad)
MOke (popMyBaTH CKJIaJIHI 3alMUTH, KOMOIHYIOUYHM KiJbKa MapaMeTpiB: HANPHUKIA,
mykatu crtarti B Karteropii «Crparterii», ki MawTh Ter «[aiim» Ta Oynu
omyOIiKOBaHI 3a OCTaHHIA Micsiilb. Ha piBHI cepBepHOI JIOTIKM TaKHil 3amuT
TpancopmyeThes y ckiaguuii SQL-onepaTop, sikuii 3BEpPTAETHCS 10 MACUBY TET1B
(varchar[]) y taGmumi articles. Ockinpku macuBu B PostgreSQL miaTpumyroTsh
cremiamizoBani iHAekcu Tuny GIN (Generalized Inverted Index), omepartis
binpTpanii 3a KUIbKOMAa TE€ramMH OJIHOYAaCHO BUKOHYETHCS 3 MIHIMAJIbHUMU

3aTpUMKaMH, HaBITh 32 yMOBH 3HaYHOT'0 MacITaOyBaHHs 0a3u maHuX. Takui miaxia
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rapaHTy€ BUCOKY MPOIYKTUBHICTh MiJACUCTEMHU TOIIYKY Ta IIBUIKY BHUIAUY

PEJEeBAaHTHOI'O IrPOBOTO KOHTEHTY.

2.3 Anropurmizanis B3a€MOAIl MiACHCTEM Ta NPOEKTYBAHHA TOYO0K JOCTYILY

REST API

Pozninenns kimeHTChKOI Ta cepBepHOi yacTuH y mnapaaurmi Headless CMS
BUMAra€e MpoOEKTyBaHHSA HAJIMHUX MEXaHI3MIB OOMiHY JaHuMu. [ Biyamizarii
MiJICUCTEM OYJI0 BUKOPUCTAaHO METOOJIOTIIO0 apXITeKTypHOro mojentoBanHs C4.
[IporpamMuuii KOMIUIEKC JCKOMIIO30BAHO HAa TPU HE3AICKHI KOHTCHHEPHU:
KIeHTChKMM BeOponmatok (Single Page Application nHa 6a31 React), cepBepuuii
nporpamuuiil iHTepdeiic (Backend API na 6a31 ¢ppeiimBopky Django) Ta pensiuiiiny
0a3y nanux (PostgreSQL).

B3aemoniss Mk kopucTyBaubkuM iHTEpdeiicom (ppoHTeHaom) Ta Oi3Hec-
JIOTIKOIO (OEKEeHJIOM) 3IIMCHIOETHCS BHUKJIOYHO 4YEpPe3 MEPEKEBl 3alUTU 32
nporokoiioMm HTTPS. ApxitektypHy niarpamy KOHTEHHEPIB CUCTEMH Ta HAMPSIMKHU

MOTOKIB JAaHUX MK HUMU HaBEJIEHO Ha PUCYHKY 2.6.
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KopucryBay
[Person]

ApnwmiHictpatop, Pepaktop
abo Mapau</size>

Baaemogie Yepes 6paysep
[HTTPS]

~

Single Page Application
[Container: React, TypeScript]

3abesnevye iHTepdeic kopucTyBaya
Ta B3aeMoflilo 3 KOHTEHTOM</size>

Hapcunae 3anuTi Ta oTpPMye AaHi

[HTTPS/JSON]

Backend API
[Container: Python, Django]

O6pobnse API-3anuth, kepye
GisHec-noriko Ta gocTynom</size>

UTae Ta 3anucye AaHi
[SQUTCP]

Database
[Container: PostgreSQL]

36epirae cTatTi, Nnpodini irop
Ta gaHi KopuctyBadiB</size>

- 4

Pucynok 2.6 - JliarpaMa KOHTeHEpIB CUCTEMH YIIPABIIHHSA ITPOBUM KOHTEHTOM

(C4 Model)

[IpoextyBanus touok pgoctymy (endpoints) REST API Bumarae uitkoi
aJITrOpUTMI3allii MOCIiIOBHOCTI OOpoOKHU 3amuTiB. s MOJACNIIOBaHHS AWHAMIKU
KJIIEHT-CEPBEPHOT B3a€MOJIi Ta YacOBOi MOCIHIJOBHOCTI BHKIHWKIB PO3POOIEHO
niarpamu UML Sequence Diagram.

Posrnsaemo anroputM poOOTH €HANOWHTY CTBOPEHHS HOBOI MyOJikali (Touka
noctymy POST /api/articles/). Ininiaropom mporecy BUCTyIae KOPUCTyBay, KUK
yepe3 1HTep(deiic KIIEHTCHKOTO J0JaTKa BiANpaBisie 0a30BUN HaOIp JaHUX

(3arosoBok Ta kareropito rpu). ®ponrenn popmye HTTP-3anuT 1 nepenae ioro Ha
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oexenn y ¢opmari JSON. CepBep mpuiiMae 3amuT 1 3aImyCKae IMPOIEC CTPOroi
BaJIiallii (HapuKJIIal, MepeBipsie YHIKAIBHICTD 3arojioBKa ado BiJIMOBIAHICTh THUITY
naHuX). Y pas3i BUSABJICHHS TOMIJIOK aJITOPUTM MUTTEBO TIEPEPUBAETHCS 1 TIOBEPTAE
Ha kiieHT ko nommwiku (HTTP 400 Bad Request). [Ipu ycnimnii Bamiaaiii cepep
BIJIKpUBA€E TPAH3aKIIIIO, 3BEPTAETHCS 10 0a3U NaHUX JJIs 30€peKeHHs 00'eKTa, MICIs
YOro MoBepTae KIEHTYy cepianizoBanuii 00'ekT ctBopenoi crtarti (HTTP 201
Created). Lleit asiropuT™ IpOUTIOCTPOBAHO HA PUCYHKY 2.7.

M

Kopnc‘TyBaq b ‘ Ha Beketn (Django) BaaaEéwa
: HaTucHyTH : |
|

| «CTBOpPWUTU CTaTTHO»

MokasaTu BikHO I

|

|

I

CTBOPEHHS
e 1 :
| BianpaBuTu 3aronosok | i
| Ta KaTeropito o I
I kgl |
| | BignpaeuTu 3aronosok |
[ | Ta KaTeropito =i I
I I [ 2O ]
I [} . |
| | | Mepesipka |
! ! | KOPEKTHOCTI AaHuX |
| | ]
| | s |
I I 1 I
alt [nomunka] : : :
1 <. [OBEPHYTM CTaTyC NoMUKY | :
................................................ dessescecccccncsnccccnceccscscnccnccncsscnccadeccccacnccaccccnssncccccsccnscdecccaccncan
[ycnix] | i g
I I I . ]
| | , 3anucatu gaHi i
[ [ | HoBOI cTaTTi ol
I I r -]
| | | . |
| | i MipTeepauTn |
I I 1 ]
‘ : < oepexenn
I I I |
I I Peaynbtat onepauii I |
| f( """"""""""""""""""""""" 3 ]
I I 1 ]
i MokasaTtu pepakTop | | |
| i | | |
gl STATTL e eecenes ; ; :
‘
[}

Kopwg_%saq ®poHTeH BekeHp (Django) Baaﬁﬁawx
Pucynok 2.7 - Jliarpama nocnigoBHocTi (Sequence Diagram) anropurmy

CTBOpEHHS MyOmiKarii

[HIIMM KPUTHYHO BaXJIMBUM aJITOPUTMOM € VIPABIIHHSA PEIaKI[IHHOIO
KOMaHJIOK0, 10 pean3yeThes uepe3 Touky goctymy POST /api/contributors/invite/.
AnropuTMmizaliis I[bOTO IPoIieCy Nepeadadae CKIaaHINTy 0araTOKpOKOBY MEPEBIPKY

cTaHiB y 0a3l nanux. [Ipu cripoOi roJ0BHOr0 pejakTopa 10AaTH HOBOT'O CIIIBABTOPA
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70 TPOEKTY, OEKeHJ CHOoYaTKy BHKOHY€E TMONIYKOBHH 3amuT 10 TaOIuIll
KopucTyBauiB. Skmo BkazaHuii email He 3HailigeHo, APl renepye BHUHSTKOBY
curyauito (HTTP 404 Not Found), 1 d¢ponrenn BimoOpaxkae BiIIOBIIHE
CHOBIIIEHHS. 32 YMOBU ICHYBaHHsS Mpo@uUI0, CHUCTEMa IepeBipse€ HaIBHICTh
nonepeaHix 3B'A3KIB (a0M YHUKHYTH AYOJIOBaHHS poOJIeH) 1 JIMIIE MIC]A LBOTO
CTBOPIOE HOBUH 3amuiCc y TaOJWINl TPUBLICIB, BIAMPABIAIOYA KOJ YCIIIIHOTO
BukoHanHs omnepaiii (HTTP 200 OK). [leramizoBaHy MOCIIOBHICTE OOMIHY

MOBIJIOMJICHHSIMU JJIsI IILOTO MPELEEHTY BiJIOOpPaXKEHO HA PUCYHKY 2.8.
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Pucynox 2.8 - Jliarpama nociiJJoBHOCTI Mpoliecy Bepudikaliii Ta 3anporieHHs

criiBaBTOpa
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3 IPOI'PAMHA PEAJIIBAIISI HEADLESS CMS 3 KJIIEHTChKUM
BEBIHTEP®ENCOM

3.1Peanizaniss cepBepHoi apxitekrypu Ta iHTerpamia WYSIWYG-

penaxkropay cepenosuili Django

[Ipouiec mporpamuoi peanmizaiii CUCTEMHU YINPaABIiHHA ITPOBUM KOHTEHTOM
GamePulse CMS po3nouascs 3 iHILiani3alii BipTyaibHoro cepenosumnia Python ta
po3roptanHs 6azoBoro sjpa ¢ppeiimBopky Django. BinmosinHo 10 apXiTeKTypHOTO
narepsy MVT (Model-View-Template), nepmioueproBuM 3aBAaHHSAM cCTalia
TPAHCIIAIIS CIPOEKTOBAHOT Y APYroMYy PO3Mii JIOTIYHOI Mojeli 0a3u JaHux y
nporpaMHi 00'ekTu — Mojei Django.

OCHOBOIO CEepBEpPHOI YACTUHM € JOJIaTOK content manager, sSIKMil 1HKAICyJo€e
Joriky poootu 3 myOmikamisimu. J{ms peanizarii cytHocti «Cratts» (Article) ta ii
3B's3ky 3 «Karteropieto» (Category) Oysio BUKOPUCTAHO CTaHIAPTHUN MOMIYJIb
django.db.models. OcobnmBy yBary MpUAUICHO ONTUMI3AIlil THUINIB JaHUX: IS
3arojioBkiB BukopuctaHo CharField 3 oOMexeHHSIM JOBXWHHU, a JJIi OCHOBHOI'O
KOHTeHTy — creuiamizoBanuii RichTextField, saxuii 3abe3neuye miaTpumMKy
(dhopMaTOBAHOTO TEKCTY.

Jlicrunr 3.1 - [Iporpamua peanizaiiis Mojieniel 6a3u JaHUX IrPOBOT'O0 KOHTEHTY
from django.db import models
from django.contrib.auth.models import User
from ckeditor.fields import RichTextField

class Category (models.Model) :
name = models.CharField(max length=100,
verbose name="Haspa 1rpoBol kaTeropii')
slug = models.SlugField(unique=True, blank=True)

def  str (self):
return self.name

class Article (models.Model) :
STATUS CHOICES = (

('draft', 'UepHeTka'),
('review', 'Ha mMogmepauii'),
('published', 'Onybmikomano'),
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title = models.CharField(max length=255,
verbose name="3aroyioBok nyojgikauil")

category = models.ForeignKey (Category,
on delete=models.CASCADE, related name='articles')

author = models.ForeignKey (User,
on delete=models.SET NULL, null=True, related name='posts')

content = RichTextField(verbose name="TexcT crarTi")

tags = models.JSONField (default=1list, blank=True,
verbose name="IlomykoBl Teru")

status = models.CharField(max length=20,
choices=STATUS CHOICES, default='draft')

created at = models.DateTimeField (auto now add=True)

updated at = models.DateTimeField(auto now=True)

class Meta:

ordering = ['-created at']
verbose name = "Irposa crarTa"
verbose name plural = "Irpoeli crarTi"

def  str (self):
return self.title
[ToTpiObHO 3BepHyTH yBary Ha BukopuctanHs JSONField nns 36epiranns
MOIIYKOBUX TeriB (tags). Sk Oyio oOrpyHTOBaHO Ha eTtami 1H(OJIOTIYHOTO
NPOEKTYBaHHs, BUKOpUCTaHHS MacuBiB JSON 3aMiCTh CTBOpPEHHS OKpPEMOi
peNsIiiHOT  TaOMMIN [JIi TEriB JO3BOJSIE 3HAYHO TMPUCKOPUTH BUKOHAHHS
NOIIYKOBHUX 3alUTIB Mpu (UIbTpalii HOBUH Ha KIIEHTCHKIA CTOPOHI, OCKUIbKU
PostgreSQL mae BOy0BaH1 MexaHI3MHU ONITUMI30BaHO1 poboTH 3 THoM JSONB.
Hactynmaum kpokom cTajia i1HTerpailis Bi3yajdbHOTO penakTopa. OjmHie0 3
rOJIOBHUX BHMOI KOpPHUCTYBadyiB (penaktopiB miatdopmu) Oyjia MOKIUBICTH
BEPCTATH CKJIAHI OTJISU 1rop Ta naryHoyTu 0e3 BukopuctanHs HTML-po3miTku.
Jlns BUpIlIEHHST 1ILOTO 3aBIaHHA y cepefoBuie Django Oyio 1HTErpoBaHO
croponHto 6i0moteky django-ckeditor [16].
et WYSIWYG-penaktop Oyino  MOigKIOYeHO  Oe3MocepesHbo 10
aaMiHICTpaTuBHOI nmaHeni Django muisixom peectpatii mojeneit y gaiini admin.py.
3aBAsSKUA 1IbOMY, TIPU CTBOPEHHI HOBOT CTATTI Uepe3 MaHelb KepyBaHHS, KOHTCHT-
MEHEIDKEp OTPUMY€E TOBHOIIIHHUM 1HTEpdelc 3 MaHeI 1HCTPYMEHTIB s
dbopmaTyBaHHS TEKCTy, NOJaBaHHS MapKOBAaHMX CIHUCKIB ([Jis1 MAaTYHOYTIB) Ta

BOy7oByBaHHs MemiadaiiniB. Jlorika 30epekeHHs MenmiadaiiiiB HajJalTOBaHA
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TaKUM YUHOM, 100 3aBaHTAXKEHI 300paKeHHsS aBTOMATUYHO PO3MOAUISIIUCS TIO
JUPEKTOPISX 3aJI€KHO Bl JaTH 3aBaHTaxeHHs (mapametp upload to), 1o 3anobirae

MEePEBAHTAXKEHHIO KOPEHEBOI (DailJIOBOI CHCTEMU cepBepa.

3.2CTBOpeHHsI aJAaNTHBHOIO KJIEHTCHKOIO iHTep(eicy aiasi mpe3eHTrauil

irpoBUX NAaTYHOYTIB TA HOBUH

[Ticns peanizarliii cepBepHOI JIOTIKK Ta HaJAIITYBaHHS a/IMIHICTPAaTUBHOI IaHEN],
HACTYITHUM €TarioM po3poOKH CTajo CTBOPEHHsS KIIEHTCHKOTO iHTepdeicy
(bpontenay). ['omoBHUM 3aBAaHHSM Oysi0 3a0€3MEUEHHS 3pYYHOTO, IIBUJIKOTO Ta
Bi3yaJIbHO IPUBAOJIMBOTO CEPEOBUIIA JIJISl YUTAUYIB IrPOBOTO MOPTAIY.

OCKUIbKM  IUTBOBOIO  ayAuTOpier0 IuiaThopMu € Teiimepu, iHTepderic
IPOEKTYBABCS 3 ypaxyBaHHSM CYYaCHUX TpPEHMIB IrPOBOro BeOAM3alHY:
BUKOpHcTaHHs TeMHOI Temu (Dark Mode), akiieHT Ha BeTMKUX Meaia-00KIamHKax
Ta BIJICYTHICTh 3aliBUX €JIEMEHTIB, 110 BiJBEPTAIOTh YBary BiJg KOHTEHTY. Jlis
MIBUKOTO TMPOTOTUITYBaHHS Ta 3a0€3MEYeHHS KPOCIUIATGOPMHOI aTanTUBHOCTI
(kopexTHOTrO BimoOpakeHHs sik Ha IIK, Tak 1 Ha MOOLIBHHUX TPHUCTPOSIX) OYJIO
BUKOpUCTaHO (PpoHTeHA-PppeiimBopk Bootstrap 5 [10]. ApxiTekTypa KIIEHTCHKOI
yacTUHU 0Oa3yeTbcss Ha BOyJAOBaHOMY MexaHi3Mi mmabmonizamii Django (Django
Templates). Byno cTtBopeno 0a3oBuii ma6noH base.html, sxkuii MICTUThH 3arajabHi
enemenTH Hasiramii (Header), miaBan caiity (Footer) Ta miakiatoueH1 (aiau CTUIIB.
Bci iHmi cropiaky miaTdopMu HACTiAYIOTh 1Ie# malioH 3a JonoMorow tery {%
extends %}, 110 703BoIMI0 YHUKHYTH AyOmoBanHs HTML-koxy [18].

I'onoHa cropinka miargopmu (ambopa crareit) peanizye BUBEIEHHS CIIUCKY
OCTaHHIX myOuikamii. J{s nporo y daitni views.py 0yj10 CTBOPEHO MpeICTaBICHHS
(View), sike oTpumye 3 6a3u JaHUX YCi CTaTTI 31 cTarycoM «OmyOJiKOBaHOY, COPTYE
iX 3a gaToro JojaBaHHs (Bl HAMHOBIIMIMX JI0 HAMCTApIIIUX) Ta Mepeaac y madiaoH
index.html. [{ns opranizaiiii KOHTEHTY Ha TOJIOBHIM CTOPIHIII BUKOPUCTAHO CITKOBY
cuctemy Bootstrap (Grid System). Kokna myOmikariiss BUBOAUTBCS Yy BUTIIAII

iHTepakTuBHOI KapTKH (Card), sika MICTUTH OOKJIAIMHKY T'PH, 3ar0JIOBOK, KATETOPito,
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CIIUCOK TETiB Ta jaary myoOumikaii. BizyanpHuii iHTepdeiic roJOBHOI CTOPIHKH 3
KaTaJIOTOM I'pOBHX HOBHH HaBEJICHO Ha PUCYHKY 3.1.

G CMS

MNManenn nybnixauin

COcrani nat4HoyT™, OrMAgA T3 aHanTES irposcl IayCTpil
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I y
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NVIDIA npeacrasuna DLSS 4.5 Ray Reconstruction
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Cropisika 132
Pucynox 3.1 - 'onoBHa cTopiHka kiieHTChKoro iHTepdeiicy GamePulse CMS
Jlnst onTuMizanii MBUAKOAIT MPU BEJIUKINA KIJTbKOCTI MyOJIiKaIiid Ha TOJOBHIN

CTOpIHIII peaji30BaHO MexXaHi3M mariHamii (IocTopiHKOBOi HaBiramii). 3a

nonomoror BOynoBaHoro kimacy Paginator ¢peiimBopky Django cepBep Bimmae

KJIIEHTY JIMIIe OOMEXEeHY KUIbKICTh KapTOK (Hampukiaz, 10 crareid Ha CTOPIHKY).

R
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Cropinka perampHOrO meperysimy crarti  (article detail.html) renepyetncs
JUHAMIYHO Ha OCHOBI YyHIKajbHOTO 1neHTU(dikaTopa (ID abo Slug) myo6mikarii.
[labmon oTpumMye O0O0'€KT cTaTTi Ta BHUBOJIUTH BiA(QOpMaTOBaHWN TEKCT 3a
nonomororo (GineTpy [safe, skuii mo3BoNse Opay3epy KOPEKTHO IHTEpIIpETyBaTH
HTML-teru, 3renepoBani panime y WYSIWYG-penaktopi (KUpHHUI TEKCT,
3aroJioBKu, BOyAoBaH1 300pakeHHs Ta Bifeo). [nTepdeiic meperisay KOHKPETHOT

myOJTiKallii mpoJIeMOHCTPOBAHO Ha PUCYHKY 3.2.

¥ Hazap go HoBuH

Subnautica 2 orpumana gpyrum xortdgikc

OwoBnennatanarui  lpacsubnautica2 Wi 0

MoBHWMIA cnncok 3MiH B Apyromy xoTdikci ans
Subnautica 2

* [JlopaHo Binblue 30H i3 pecypcom Silver y pauHiii irpogii nokauii.

* [loaaHo binbwe 30H i3 pecypcom Troilite y nisHii irposin noxauii.

* 3MiHeHo noseAiHky Hammerhead: Tenep BoOHM He Tak CUILHO pearytoTh Ha CBITAO
Tadpole. PaHiwe ue npussoauno Ao Toro, wo Hammerhead caigyeanu 3a rpasusamm
ax Ao ixHix 6as i 3a/MWwanvcs Tam, Hamararoumncs gicratuea Ao Tadpole.
BunpasneHo NOMUAKY, Uepes AKY rpaBLiB iHOAI TenenopTysano Hasaa Ao 6asu nia
uac aocnimpkenHa Ha Tadpole.

BunpasneHo bar i3 HeckiHUeHHWM KMCHeM Micas cMmepTi Bia, ronoay abo cnparu nig
uac kepyeaHHs Tadpole.
Bunpasnero 36ii, AKWA Mir BUHWKATW NPU BTPaTi 3'€4HaHHA B MybTANAEEPI.

BunpasneHo BUNAAKOBWIA Kpalll Y Mi3HiiA irposild 30Hi.

lMokpalleHo NPOoAYKTMBHICTL Ha HanawTyBaHHAX rpadiku Epic.

Pucynok 3.2 - InTepdeiic neTanbHOTO Neperisay irpoBoi myomikariii

BaxxnuBuM acnekToM po3poOKH CydacHHUX IaTdopM JUisl iIrpoBOi 1HIYCTpii
€ 3abe3nedeHHss Oe3moraHHoro kopucryBaubkoro gocBinmy (UX) Ha MOOLIBHHX
IOPUCTPOSAX. 3a CTATUCTUKOIO, 3HAYHA YaCTHHA T'elMepiB NepeBipsie€ MaTYHOYTH Ta
1rpoB1 HOBUHU 31 cMapTdOHIB Mmija yac irpoBux ceciit Ha [1K abo koHcosX. 3aBIIKu

BUKOPUCTAHHIO CITKOBOi apxiTekTypu Bootstrap 5, pospoOnennii pponTeHa €
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noBHicTI0 amantuBHUM (Responsive). [Ipu 3MeHIIIeHH] MUPUHU BIKHA MEPETIISITY
(Viewport) Hmwxkue 768 mikcemB (KOHTpojdbHa Touka md), OaraTokJIOHKOBa
CTPYKTypa KaTaJory HOBUH aBTOMATHYHO TPAaHC(HOPMYETHCS B OAHY KOJOHKY, IO
MaKCHUMi3ye 4YUTAOENbHICTh KOHTEHTY. ['0JIOBHE HaBIraliifHe MEHIO MPU IBOMY
3TOPTAETHCA Yy KOMIIAKTHUNA KOMHOHEHT «ramOyprep» (Offcanvas Menu),
3BUIBHSIIOUM €KpaHHUHM mnpocTip. KopekTHicTh BimoOpakeHHS MOOUIBHOI Bepcii
KITIIEHTCHKOTO iHTepdeiicy MPOJEMOHCTPOBAHO HA PUCYHKY 3.3.

CMS 3HaiTL HOBUHY...

MaHenb nybnikauin

OcTaHHi NaTUHOYTH, OTNAAM Ta aHaniTMKa irpoBol IHAYCTPIL.

AHaniTMKa pUHKY

flk irpu NowWMpIOOTL KyAbTypy Bigeoirpu (irpoBa iHaycTpis):
MNpoexTn Ha iCTOpMUHY TEMaTuKy, MiOAOTriuHI CroxeTn umn deHTesi,
CTBOpEeHi Ha OCHOBI KOHKPETHOTO (ONbLKNOPY, ...

Onybnikoeano: 04.06.202¢

AHaniTMKa pyUHKY

CeiToBa irpoBa iHaycTpis (Bigeoirpu Ta kibepcnopt) reHepye noHaa \
(\$188\) mnpa aAonapis piuHoro foxoay. ¥ pisHuX KpaiHax Lei

cexTop Ai€ abo ...

3

OnyGaikoeano: 04.06.2026 12:36
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Pucynox 3.3 - BigoOpaxeHHs irpoBoi iatgpopMu Ha MOOUTBHUX TPUCTPOSX
(Responsive Design)

OkpiM aganTHUBHOCTI, HA KIIEHTCHKIH CTOPOHI pEali30BaHO Bi3yaIbHHM
iHTepdeiic  OaratodakropHoi  dinbrpamii. KopucryBau Mae  MOXIHMBICTH
NePEMHUKATUCA MK ITPOBHUMH KATETOPISIMU 3a JAOIMOMOTOI0 1HTEPAKTUBHOI MaHENl
Hagiraiii. [Ipu BuGopi nmeBHO1 KaTeropii (Hampukiaan, «CtpaTerii»), KIEHTChKUAN
noaatok ¢popmye GET-3anur 13 BignoBigaum URL-mapamerpom. Cepep o0poobiisie
ned 3amut 3a Jgonomororo Meroxy filter(category slug=..) 1 mnoBeprae
BindineTpoBanuit Habip (QuerySet). InTepdetic cTopiHku 3 BiAGUIFTPOBAHUM 32

KaTeropi€r0 KOHTEHTOM 300paKeHO Ha PUCYHKY 3.4.

IG CMS 3HaNTU HOBUHY...

MaHenb nybnikauin

OcraHHI NaT4HOYTW, OTNIAAW Ta aHaNITMKa ITPOBCT IHAYCTPIL.

AkTvieHWIA GinbTp: KaTeropis:
AHaniTmKka puHKy

1 Ky/IbTYPH 4

AHaniTMKa pUHKY

flk irpu nowmpiooTe KyALTYpy Bigeoirpwm (irpoea iHaycTpin):
MpoekT Ha ICTOPUYHY TEMaTUKY, MI(ONOTIUHI CIOXETH UK deHTesi,

CTEOpPEHI Ha OCHOBI KOHKPETHOTO GonbLKNopY, ...

0: 04.06.2026 12:38

CKiNlbKM iTPy NMPUHOCATL FPol
AHaniTMKa pUHKY

CeiToea irpoea iHaycTpia (Bigeoirpu 1a kibepcnopt) reHepye noHag \
(\$188\) mapa aonapie piuHoro goxoay. Y pisHuX KpaiHax Lei

cekTop A€ abo ...

AHaniTMka puHKY

Ocobaueocti DLSS 4.5 Ray Reconstruction binbiu edpexrmeHuii

AeHolzuHr8inbsp:Hoea mogens Aae npubnuzHo Ha 35% Ginblue

nRuurnno AIbHUX MOXJIMBOCTEN | MPALIOE 3 HA ...
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Pucynox 3.4 - Bizyamnizaiiist pe3ysbTaTiB 3aCTOCYBaHHS (iIbTPY 3a IrPOBOIO

KaTeropiero

3.3Po3podka Ta TectryBaHHs APl qis oOMiHy JaHMMHU i3 30BHIIHIMH

irpoBuMHM JayHYepaMu

KintoyoBoro Bumororo 110 cydacHoi Headless CMS e 3a0e3neueHHs
OMHIKaHAJILHOCTI — 37aTHOCTI TepedaBaTH CTPYKTYPOBAHWM KOHTEHT Ha Pi3HI
wiatpopmu. Y Mexax pospoomoBanoi cuctemu GamePulse CMS  0Oyno
CIIPOEKTOBAHO Ta pealli3oBaHO NpukiaaHuil nporpamuuii intepdeiic (REST API)
JUTSI MOKITMBOCTI 1HTETpaIlii HOBUHHOI CTPIYKU 0€3MOoCcepeIHhO Y KIIEHTCHKI ITPOBI
nayH4epu abo 30BHiIIHI BeO1oAaTKu (Hanmpukiai, Ha 6a31 616miotexku React [17]).

Peanizamis APl 0a3syerscsi Ha BukopuctanHi 0i0mioreku Django REST
Framework (DRF) [8]. OcHoBHUM 3aBIaHHSIM Ha 1IbOMY €Tarll cTajia cepiaiizaliis
CKJIagHUX o00'eKTIB 0a3u maHux (craTed, KaTreropii Ta MacuBIB TEriB) Yy
cranaaptuzoBanuii Gopmat JSON, sKuii TeTKO IHTEPIPETYETHCS OYIb-IKOO MOBOIO
porpaMmyBaHHs Ha CTOpOHI KiieHTa. s cyTHocTi «CTarTs» OyJo CTBOPEHO KJiac
ArticleSerializer, sxuii ycnagkoBye serializers.ModelSerializer. Ockuibku irpoBi
JayHYepH 3a3BHYail MOTPeOyIOTh HE JUIIE TEKCTOBHX JaHMX, a ¥ moBHUX URL-
azgpec 10 OOKIaIWHOK Ta Memiadaiinie, y cepiamizatopi OyJio MEpeBU3HAUYECHO
METOIM BIOOPaKECHHS 3B'A3aHUX TMOJiB. DPparMeHT MPOrpaMHOr0 KOIYy, IO
BIJIMOBIIA€ 3a cepiajizalliio irpoBoro KOHTeHTy (¢aiin serializers.py), HaBeJIeHO B
JictuHry 3.2.

Jlictunr 3.2 - [Iporpamua peanizaiis cepianizaropa myOumikaiiid st REST API
from rest framework import serializers

from .models import Article, Category

class CategorySerializer(serializers.ModelSerializer):

Apk.
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class Meta:
model = Category

fields = ['id', 'name', 'slug']

class ArticleSerializer (serializers.ModelSerializer):
category = CategorySerializer (read only=True)
author name =

serializers.CharField(source="'author.username', read only=True)

class Meta:
model = Article
fields = |
'id', 'title', 'category', 'author name',

'content', 'tags', 'status', 'created at'

def to representation(self, instance):
representation = super().to representation (instance)
# dopMaTyBaHHS HaTHM IJIS 3PYYHOTO BimoBOpaxeHHS B 1TpPOBOMY
JayHuepi
representation|'created at'] =
instance.created at.strftime ("%$Y-%m-%d SH:%M")

return representation

st 06po0ku mepexxkeBux HTTP-3anutiB Oyso po3pobiaeHo Habip KOHTPOJIEPIB
(Views) Ha 0a31 APIView Ta viewsets.ModelViewSet. Ile 103Bo1MI0 aBTOMaTUYHO
3reHepyBaTH CTaHIapTHI To4yku jgoctyny (endpoints) mns omepamiit CRUD
(CTBOpEHHS, YHTAaHHS, OHOBICHHs, BHmajieHHs). OcHoBHa Touka moctymy GET
/api/v1/articles/ HanamToBaHa Ha TMOBEPHEHHS CIUCKY JIMILIE TUX MyOiKallii, siki
TIPOMIILTH MOJIEPAIIif0 Ta MaOTh cTaTyc «OImy0I1iKOBaHOY.

TectyBanHs po3pobsienoro API mpoBoauiocs 3a 10NOMOro0 1HCTPYMEHTApIto
Postman. Ilig wac tectyBaHHsS mepeBipsuiacs KOpeKTHICTH ¢dopmyBanHs JSON-
BIIMOBIACH, MIBHUAKICTH OOpPOOKHM 3alUTIB Ta MPaBWIBHICTE POOOTH (LILTPIB

(manpuknan, 3anut GET /api/vl/articles/?category=rpg ycminHo noBepTae MacuB
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cTaTell BUKJIIOYHO BKa3aHOi Kareropii). [HterpoBanmii mexanizm maridamii DRF
YCHIIIHO PO3/UIS€ BEJIMKI MAaCUBHM JAHMX Ha CTOPIHKH, IO TapaHTye CTAOUIbHY
poOOTYy KIIEHTCHKUX JOJATKIB HAaBiTh NpPHU pI3KOMY 3OLIBIICHHI KUIBKOCTI
nyOJikamii y 6asi 1aHux.

3a0e3nedyeHHs] CTaOUIBHOCTI IHTETpallifHUX MPOLECIB HEMOXJIUBE 0e3
MPOBEJEHHA KOMIUIEKCHOTO TecTyBaHHs Touok jgoctyny REST APIL. [ns
BI3yaJIbHOTO MOJICTIOBAHHSI 3alMTIB BiJ CTOPOHHIX IIPOBUX CHCTEM OyI0
BUKOPHCTAHO cepeaoBuIle po3poodku Postman.

[Ipouec TecTyBaHHS po3IMOYaBcs 3 MEPEBIPKU TOYKU JTOCTYIY JJIsl OTPUMaHHS
MacuBy myoOsikamiii. Ha pucynky 3.5 HaBeaeHo pesyiabratu BukoHaHHs HTTP-
sanuty GET /api/v1/articles/. Ha ckpiHIIIOTI 9iTKO BHIHO YCHIIITHUI KO BiITOBIII
cepsepa (Status: 200 OK), yac 06po6ku Tpanzaxiiii (MeHie 50 Mc, 1110 MiATBEPIKYE
epextuBHicTh 00panoi CYBJ[ PostgreSQL/SQLite) Ta cTpyKTypy OTpUMaHOro
JSON-o0'exkta. Y Tini BiAmoBiml HasBHI KIo4dl mari”amii (count, next) Ta

cepiayii30oBaHUN MAcCUB IFPOBOTO KOHTEHTY 3 PO3TOPHYTHUMH 00'€KTaMM KaTeropii.
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Api Posts List

GET /api/posts

HTTP 288 OK

Allow: CPTIONS, GET
Content-Type: application/jscn
Vary: Accept

Pucynok 3.5 - TectyBanusa Touku nocrymy APl qyis ekcnopTy CrimcKy HOBUH y
dbopmati JSON
Okpemomy TecTyBaHHIO miisaranu mexaHismu Oesneku APIL. Tlpu crpobi
cumymoBatid POST-3amut Bij 30BHINIHBOI CUCTEMU JUIsl CTBOPEHHS HOBOI CTAaTTI
0e3 repeayl aBTOpU3AIIMHOTO TOKEHA, cepBepHa yacTuHa Ha 6a31i Django REST
Framework kopekTHO mepepuBae oOpoOKy 3amuTy. AHami3 pe3ysibTaTy TaKOro
Tecty (pikcye nepexoruieHHs: BUHATKY AuthenticationFailed 1 moBepuennss HTTP-
cratycy 401 Unauthorized a6o 403 Forbidden i3 moBimoMieHHsIM PO BIAMOBY B

JOCTYTI, 0 YHEMOXJIUBIIIOE€ HECAHKI[IOHOBAHUH claM y 06a3y JaHUX CUCTEMH.

3.41HcTpyKuia 3 eKcmiyaramii Ta aAMIHICTPYBaHHA  PO3po0JeHOl

miaropmu
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3aBepiiagbsHUM €TaroM pO3pOOKH € MIArOTOBKA €KCIUTyaTallifHOT JOKYMEHTAII]].
Ockinbkun  GamePulse CMS Mae Kili€HT-CEpBEpHY apXITEKTypy, 1HCTPYKIIs
KOpHUCTyBa4a TMOAUIAETHCS Ha JBa JIOTIYHI OJOKH: TOCIOHHK CHCTEMHOIO
aaMiHICTpaTopa (pO3ropTaHHs CEpBEpPHOI YaCTHHH) Ta IIOCIOHMK KOHTEHT-
MeHeKepa (po0oTa 3 myOiKaIissMu).

Jlist 3amycky iH(GOpMAIliitHOT CUCTEMH Ha JIOKAJIbHOMY KOMII toTepi abo cepBepi
nig ynpasiaiHHIM OC Windows He0oOXiZHO MaTH IONEpeHbO BCTAaHOBJICHUU
iTepnperarop Python Bepcii 3.10 abo Bunie. IIponec po3ropranHs MOYMHAETHCS 31
CTBOPEHHS 130JIbOBAHOTO BIPTYaJbHOTO CEPENIOBHUINA, IO JO3BOJISIE YHUKHYTHU
KOH(TIKTIB BepcCiii 3ajexHOCTeH. Y TepMiHaIl KOMAHIHOTO psiKa HEO0OXiJTHO
BUKOHATH HACTYITHY KOMaHay: python -m venv venv

[Tlicnis  1poro BIpTyajbHE CEepeloBUIIE  TMOTPIOHO aKTUBYBATH:
venv\Scripts\activate

HactynmauM KpokoM € BCTaHOBIIEHHS BCIX HEOOXITHUX 01010TeK (BKIIOYHO 3
Django, Django REST Framework ta CKEditor), saxi 3adikcoBani y aiimi
3aneXHOCTEe. BcTaHOBIEHHS BUKOHY€ETHCS MAKETHUM MEHEDKEpOM pip: pip install
-r requirements.txt

Jns iHimiamizanii 6a3u nanux SQLite Ta cTBOpeHHS HEOOX1THUX TAOIHILh 3T1THO
3 PO3pOOJICHUMH MOJCIISIMH BUKOHYIOTHCS KOMaHAM Mirpaiii: python manage.py
makemigrations python manage.py migrate

Jns oTpuMaHHS JOCTymy 10 TMaHeNll YOpaBiIiHHS KOHTEHTOM HEOOX1JTHO
CTBOPUTH OOJIIKOBHM 3aIlliCc TOJIOBHOTO aaMmiHicTpartopa (Superuser). IIporec
HILIIOETHCST KOMaH10t0 python manage.py createsuperuser, MICIs YOTO CHCTEMa
TIOCITITOBHO 3alHTAaE iM'ss KOPUCTYyBaya, eJIEKTPOHHY MOINTY Ta Mmapodib. [HTepdeiic
TePMIHAIIY 1]l 4ac PO3rOpTaHHS MPOEKTY Ta YCHIIIHOTO 3aCTOCYBaHHS Mirpariii

HABEJICHO HA PUCYHKY 3.6.
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(venwv) PS C:\Users\User\OneDrive\Desktop\gaming cms> python manage.py migrate
System check identified some issues:

WARNINGS :
?: (ckeditor.wee1) django-ckeditor bundles CKEditor 4.22.1 which isn't supported anymore and which does have unfixed security issues, s
sider strongly switching to a different editor (maybe CKEditor 5 respectively django-ckeditor-5 after checking whether the CKEditor 5 1
s://ckeditor.com/ckeditor-4-support/ for more on this. (Note! This notice has been added by the django-ckeditor developers and we are

refrain from complaining to us. Thanks.)

Apply all migrations: admin, auth, content, contenttypes, sessions
Ru -
Mo migrations to apply.
(venv) PS C:\Users\User\OneDrive\Desktop\gaming cms> python manage.py runserver
Watching for file changes with StatReloader
Performing system checks...

System check identified some issues:

WARNIMNGS :

?: (ckeditor.weel) django-ckeditor bundles CKEditor 4.22.1 which isn't supported anymore and which does have unfixed security issues, s
sider strongly switching to a different editor (maybe CKEditor 5 respectively django-ckeditor-5 after checking whether the CKEditor 5 1
s://ckeditor.com/ckeditor-4-support/ for more on this. (Note! This notice has been added by the django-ckeditor developers and we are

refrain from complaining to us. Thanks.)

System check identified 1 issue (@ silenced).

June 89, 2026 - 18:07:04

Django version 6.8.5, using settings 'core.settings’
Starting development server at http://127.0.0.1:8008/
Quit the server with CTRL-BREAK.

WARNING: This is a development server. Do not use it in a production setting. Use a production WSGI or ASGI server instead.
For more information on production servers see: https://docs.djangoproject.com/en/6.8/howto/deployment/
[@9/Jun/2026 18:07:87] "GET / HTTP/1.1" 208 13471
i :07]
:87] "GET /media/covers/vvb.jpg.webp HTTP/1.1" 208 165844
:17] "GET / HTTP/1.1" 200 13471
117]
7:17] "GET /media/covers/vvb.jpg.webp HTTP/1.1" 208 165844

:17] "GET /favicon.ico HTTP/1.1" 484 3733
IGQIJUHFZ 6 18:10:37] "GET /post/S/ HTTP/1.1" 200 4109

Pucynox 3.6 - Ilporec inimiamizamii 6a3u JaHUX Ta 3aIlyCcKy cepBepa y TepMiHai

[Ticnst ycnimHOro BUKOHAHHS BUINE3a3HAYEHUX KPOKIB, CEPBEP 3aMyCKAETHCS
KoMmaH1010 python manage.py runserver. Cucrema cTae JOCTYIHOIO 32 JIOKAJIbHOIO
MepexeBoro aapecoro http://127.0.0.1:8000/.

[Ticns 3aBeprieHHS eTamy HU3BKOPIBHEBOTO PO3rOpTaHHA Ta KOH(Irypaiii
CEpPBEPHOi apXITEKTYpH CHCTEMa CTa€ IOBHICTIO TOTOBOIO JO eKCIUTyaTalii
KIHIIEBUMU KOPHCTYBauyaMHU — pEJAaKTOpaMu, aBTOpaMu Ta aJMiHICTpaTopaMu
KOHTEeHTY. B3aemomis 3 BeOcucremoro GamePulse CMS peamisyeTbes uepes
BeOOpay3ep 1 He BUMarae BiJ] MEPCOHANTY HaBUYOK MPOrpaMyBaHHS YU pOOOTH 3
TEPMIHAJIOM.

BaxxnuBuM etanoM ekcrutyatallii CUCTeMH, SIKUW Mepeaye Mpolecy CTBOPEHHS
KOHTEHTY, € HaJAIITYBaHHSA CEpPEJOBHINA Ta yMPaBIiHHS MepcoHanoM. ['onoBHUM
aamiHicTpatop (Superuser) OTpUMy€ Y CBO€ PO3MOPSKEHHS PO3IIUPEHU OJIO0K

yIpaBJIiHHS aBTOPU3AII€l0 B aIMiHICTpaTUBHIN naneni Django.
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JIist TAKITIOYeHHS HOBOTO pelakTopa 10 IuiaTGpopMU  aJMIHICTpATOp HE
B3aemMojie 3 0a3or0 jgaHux OesnocepenHbo uepe3 SQL-3amutu. Hartomicth
BUKOPHCTOBYETbCS  BI3yalbHMM  MOIYyNb  YIPaBIIHHA  KOPHUCTyBadaMH.
AJIMIHICTpaTOp CTBOPIOE HOBUU OOJIKOBUM 3aIlMC CIIBPOOITHHUKA, 3aIIOBHIOIOYH
fioro mepcoHanpHi faHi. KiltouoBUM eTamnoM € npu3HadeHHs IpaB: HOBOMY KOHTECHT-
MEHEJKEpYy OOOB'SI3KOBO BCTAHOBIIOEThes Tmparnopens Staff status (Craryc
NePCOHANY), AKUH JO3BOJISIE HOMY BXOAUTH 10 3aXUILEHOT 30HU MMaHEe1 yIIpaBIiHHS.

JUist  1eTambHOrO PO3MEXYBaHHS JIOCTYIy aJIMIHICTPATOp BHUKOPHCTOBYE
cucremy T1pyn (Groups) Tta crnemudiunux npuBiiaeiB (User Permissions).
Hanpuknaza, MoioaioMy aBTopy MOKHa HaJlaTy npuBiiei content manager | article
| Can add article Ta content_manager | article | Can change article, ane ne HagaTtu
npaBa Ha BuganeHHs (Can delete article), mo MiHIMI3y€e pU3UKH BHMAAKOBOI a00
HAaBMHCHOI BTpaTH IrPOBOr0 KOHTEHTY. [HTepdeiic koH}irypauii mpaB IOCTYILy

CIIBpOOITHHUKIB HABEJICHO HAa PUCYHKY 3.7.

Designates whether this user should be treated as active. Unselect this instead of deleting accounts.

Staff status

Designates whether the user can log into this admin site.

Superuser status

Designates that this user has all permissions without explicitly assigning them.

Groups

(click to clear)

The groups this user belongs to. Auser will get all permissions granted to each of their groups. Hold down "Control”, or “Command” ona
Mac, to select more than one.

Pucynox 3.7 - Intepderic ynpapiiiHHs EPCOHATIOM Ta PO3MEXKYBAHHS TPaB

nocryny (RBAC)
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[Ipouiec aaMiHiCTpyBaHHS Ta HANOBHEHHS IUIATMOPMHU ITPOBUM KOHTEHTOM
MIOYMHAETHCS 3 MPOXOJKEHHs MpOoLEaypu aBTopu3aii. [[i1s mporo xopucrtyBau
noBuHeH mnepedTn 3a 3axumieHuMm URL-agpecom http://127.0.0.1:8000/admin/.
besneka 1poro iHTepdeiicy Ha piBHI gapa Django 3abe3nedyerbes IHTETPOBAaHUM
MIPOMIKHUM POrpaMHHUM 3a0€3NeYCHHSIM (Middleware), 30Kpema
AuthenticationMiddleware ta SessionMiddleware. Bonu KOHTpOJIIOIOTH CTaH cecii
KOpPHUCTYyBauya, MEpEBIPAIOTh HasBHICTh akTUBHHMX Kyki (Session Cookies) Ta
aBTCHTHU(IKAIIMHUX TOKEHIB.

®dopma BXOy MICTUTH MOJIS JJ1s1 BBEACHHS YHIKAJIBHOTO IMEH1 KopucTyBaya (abo
€JIEKTPOHHOT MoImTH) Ta napois. Kpunrorpadiuamii 3axucT mig yac mepeaadi mmux
JAHUX  peaji3yeTbcsl NUIIXOM  OOOB’A3KOBOI  TEHepallii Ta  MepeBipKH
kpunrorpagpiunoro CSRF-tokeny (Cross-Site Request Forgery), mo noBHICTIO
YHEMOJKJTUBIIIOE aTaKW THUITy MiKcaiToBoi mimpoOku 3anuTiB. [lepeBipka mapods
3MIACHIOEThCS TIITXOM TIOPIBHSAHHA HOTO XeNI-3HaueHHS, OOYMCICHOro 3a
anroputMoM PBKDF2 3 iTepaTUBHUM COJIEHHSAM, 13 XeIleM, 110 30epiraeTbcs B
tabyuii auth user 6a3u nmanux. Y pasi ycmimHOi aBTeHTU(]IKalii KOpPUCTyBau
NepeHarpaBlISIEThCSl HA TOJIOBHUM pobouwnii mpoctip (Dashboard) cuctemu.

ITepen Oe3mocepeaHiM CTBOPEHHSM HOBHHHHX MarepiaiiB Y IMaTYHOYTIB
iH(opMarliiiHna apxiTeKTypa CUCTEeMH BUMAara€ HasBHOCTI BIATIOBITHUX TaKCOHOMIN
— IrpOBUX KaTeropii. ¥ J1BOMY HaBIralliHOMY MEHIO aJIMiHICTPATHBHOI MaHel
BUBEJICHO OJIOKH YTpaBliHHA MOJeIsIMU. KOHTEHT-MEHEHKep Mae€ MOXIJIHUBICTh
B3aEMOJIISITU 3 TAOJIUIICIO KaTeropii uepes iHTepderc 1oaaTky content manager.

[Ipu cTBOopenHi HOBOI kaTeropii (Hampukian, «RPGy», «Illyrepw», «Ctparerii»)
oreparop 3amoBHIOE TMojie Ha3zBu. CucrtemMa B ACHMHXPOHHOMY peXumi (3a
JornoMoror BOynoBaHux JavaScript-ckpuntiB Django Admin) aBTOMaTH4YHO
reHepye 3HadYeHHs i nods slug — moauHo-3po3yminoro URL-inentudikaropa
(mampukian, Ha3zBa «EKIIeH-irpu» TpaHCHOPMYETHCS B JIATUHIZOBAHUU PSIOK
ekshen-ihry). Lle nmone € yHikanbHUM 1HACKCOM y 0a3i JaHUX 1 BUKOPUCTOBYETHCS

st ontuMizanii  Mapmpytusanii  (Routing) npu  ¢dopmyBaHHI BeOCTOPIHOK
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binpTpamii Ha ¢GpoHTEHIl, 3a0e3Medyloud BHCOKI TOKA3HUKH TIONIYKOBOT

ontumMizaiii (SEO).

[{eHTpanpHOO OTEpaIifHOIO MPOIIETYPOIO B €KCIUTyaTallii CHCTEMH € KUTTEBUI

KT Ty OJTiKaIii irpoBoi cTaTTi. AJITOPUTM J11 KOHTEHT-MEHEKepa JIJIs 10/ IaBaHHs

HOBOTI'0O MaTepially JA€Tali30BaHO 3a TAKUMU €TaraMu:

1.

Ininiamgizanisa ¢popmu: Y 6o «IrpoBi cTaTTi» omepaTop HATUCKAE KHOMKY
«lomatn». bekena-cucrema reHepye HTML-popmy Ha OCHOBI Kiacy
ModelForm, 3B's13aH0r0 3 Haiow CyTHICTIO Article.

3anoBHeHHsI IEPBUHHUX peJsliiHuX MoiB: KOHTEHT-MEHEeKEP BBOJAUTh
TEKCTOBUU 3aroyioBok myOuikarii. ¥ nom «Kareropis» (sxe Ha piBHI 0a3u
JaHUX € 30BHIIIHIM KitoueM ForeignKey) cuctema mpomnoHye nuHaMiqHHIMA
BUIIAJIAI0UMIN CIUCOK YCIX ICHYIOUMX KaTeropiid, BUJIy4eHHX 3 0a3u JaHUX 3a
nonomororo ORM-3anuty Category.objects.all(). Takox Bka3yeThcs aBTOp
MaTepiany (3a 3aMOBYYBAHHSIM ITiJICTABIIE€THCS TOTOYHHN aBTOPU30BAHUMN
KOPHUCTYBau).

PoGora y BizyanbHoMmy WYSIWYG-cepenoBuini: 3amMicTh CTaHAAPTHOTO
TEKCTOBOTO TIOJIS JJIsI BBEJCHHS OCHOBHOTO TEKCTY CTarTi iHTerpoBaHo Rich
Text Editor na 0a31 CKEditor. InTepdeiic pemakTopa Hajlae KOHTEHT-
MEHE/DKEPY PO3IMIUPEHUHN 1THCTPYMEHTAPIN JUTsl sIKICHOT BEPCTKH MaTepiamy:

o MOXIUBICTh CTPYKTYpYBaHHSI TEKCTY 3a JIOMIOMOTOIO 1€papXidHHUX
HTML-3aronoBkiB (<h2>, <h3>), 10 BKpaii BaXxJIMBO ISl BEJIUKUX 32
00CSATOM OTJISIIB Irop.

o [HCTpyYMEHTH CTBOpEHHS MapKOBaHUX Ta HyMEPOBAaHHX CITHCKIB, SKi €
0a30BUM e1leMEeHTOM O(DOPMIICHHS TEXHIYHOI JOKYMEHTAIII1 Ta CITUCKIB
3MIH y TaTYHOYTAaX 1rop.

o Mogynp iHTerpauii MeJiIakOHTEHTY: Yepe3 A1aJIorOBe BIKHO PEAAKTOp
MOXK€ 3aBaHTAXKyBaTh 300paxKeHHS (CKPIHIIOTH, KOHIENT-apTH)
oesnocepesHbo0 Ha cepBep. CepBepHUU CKpUNT TpuiiMae daii,
nepesipsie HOro MIME-Tun (mo3BoJIeH1 JIAIIIE

dbopmaru .png, .jpg, .-webp), oOMexkye MaKCUMalIbHUIA po3Mip (Daitiry
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4.

JUIS 3amo0iraHHsl IEePEMOBHEHHS JUCKOBOTO IIPOCTOPY, TEHEPYE
yHikaneHe M'ss Qaitny (UUID) nns yHUKHEHHsI KoJi3id Ta 30epirae
roro y aumpektopito /media/uploads/. Tlocwmanns Ha daiin
ABTOMAaTUYHO BOYJOBY€TbCA B Ter <img> BCEpPEIUHl TEKCTY
myOJTiKalii.
Kondirypauis nmomykoBux teriB: OcoOmusicTio apxiTektypu GamePulse
CMS € 306epexenns teriB y ¢opmari macuBy JSON. KoHTeHT-MeHemxKep
BBOJUTH KJIIOYOBI CJIOBa y clieliaigizoBane nose. [lepen BianpaBKow JTaHUX
HAa CcepBep KIIEHTCHKUM CKPUIT TIEPEBIPsIE CHUHTAKCHUYHY KOPEKTHICTh
cTpykTypu. DopMar BBEJCHHS MAa€ BUIIISA] MacUBY DSAKIB (HAPUKIIAI,
["action", "rpg", "patch-1-02"]). Ha erami 30epexeHHsT BOYyIOBaHHIA
Bajmimarop Django mepeBipse BIANOBIIHICT THITY JaHUX CTPYKTYpi
JSONField, tpanchopmyrouun psiaok y OiHapuuit 00'ekt JSONB s
PostgreSQL.

. YnpaBjiiHHSI cTaHaMM Ta Mojepauiss KoHTeHTy: CucreMa MIATPUMYE

KoHBeep cTaHiB (State Machine) nmns myOmikariii uepe3 mose status. 3a
3aMOBUYYBAaHHSIM HOBIM CTaTTI MPUCBOIOETHCS cTtatyc «Yepuetka» (Draft). ¥
IIbOMY CTaHl CTaTTsA JOCTYMHA /IS penaryBaHHS JIMIINE aBTOPY Ta HE
BimoOpaxaeThcsi 'y myOmiuaomy APIL. Ilicns 3aBepiineHHs HamvcaHHS
penaktop 3MmiHIOEe crtatyc Ha «Ha wmopepamii» (Review) — wMarepian
OJIOKYEThCSL JJIT aBTOpa Ta CTAa€ JOCTYITHUM JUIsl TICPEBIPKU TOJOBHUM
penakropoM. Ilicma  (¢iHanbHOTO CXBaJCHHS BHCTABISIETHCS — CTaTyC
«Omny6mnikoBano» (Published). B 1eii e MOMEHT cepBep OHOBIIIOE YaCOBY
MiTKy updated at, ckunae xemn BignoBiiHUX APIl-eHAMONHTIB, 1 CTATTS CTa€e
JOCTYIIHOIO ISl 3YMTYBaHHSA 30BHIINIHIMU KII€EHTaMH Ta ITPOBUMU

JTayHYepPaMH.

Bizyanpauii iHTEpdeEiic aaMiHICTpaTHBHOI TMaHENII B MOMEHT peajizailii

OIIMCAHOI'0 TEXHOJIOTTYHOI'O mponecy CTBOPCHHA Ta BCPCTKHU inOBOI CTaTTl 3

akieHtoM Ha iHTerpoBaHe WYSIWY G-cepenoBuile NpeiCcTaBI€HO HAa PUCYHKY

3.8.
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BT R el ®aiin v supario

Pucynox 3.8 - Intepderic cTBOpeHHs! HOBOI IMyOuTiKaIlii B CUCTEMI

YIPABIIHHSI KOHTEHTOM

Opnpa3y miciis 30epekeHHsI CUCTEMa aBTOMaTHYHO 3aCTOCOBY€ 3MIHHU 10 0a3u
JTAaHUX, 1 HOBA CTATTs] MUTTEBO CTA€ JOCTYIHOIO JJI UATAYIB HA TOJIOBHIM CTOPIHIII
KIIIEHTCHKOTO 1HTEpdeiicy, a Takoxk crae noctynmHoro udepe3 REST APl nmns

30BHIIIHIX ITPOBUX JIAyHYEPIB.

3.5TecryBaHHsl, onTUMI3alisi MPOAYKTUBHOCTI Ta 0e3meKa Be0101aTKa

Po3pobOka iHdopmariiiftHoi cucTeMu Jjis 1rpoBOi 1HAYCTpili BUMarae ocooOJuBOi
yBaru J0 MUTaHb HAIIMHOCTI, MIBHAKOMAIl MiJ HaBAaHTAXXEHHSIM Ta CTIMKOCTI J0
kiOepatak. [licis 3aBepuienHs eramy nporpamuoi peanizaiii GamePulse CMS Oyio
IIPOBEJICHO KOMIUICKC 3aXOJliB 13 3a0e3MeUeHHs SKOCTI MPOrPaMHOTO IMPOJYKTY
(Quality Assurance).

st Bepudikaiii Oi3HEC-JIOTIKA CHCTEMH OyJI0 3aCTOCOBAHO METOOJIOTIO
moxaysibHOro tectyBanHsa (Unit Testing) 3 BUKOPUCTAHHSIM BOYJIOBAHOTO MOYJIsS
django.test. TestCase [20]. TecToBe MOKPHUTTSI OXOIUTIOE KPUTHYHO BAXKJIMBI BY3IIH
CUCTEMU: CTBOPEHHS KOPUCTYBaYiB, IPU3HAYEHHS POJIeil Ta yIPaBIIHHS CTaTycaMu

nyOmiKarii.
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byno po3pobneno Habip aBTOMATH30BAaHUX TECTIB MJIsi MEPEBIPKH OOMEKEHb
noctyny. Hanpuknan, Ttect test draft article accessibility mnepeBipsie, 1110
HEaBTOPU30BaHUI KOpUCTyBad a0o 30BHiIHIA API-3amuT orpumye KoJ NOMUIIKA
404 Not Found mpu cripoOi 3BepHYTHCS 10 CTaTTi, AKa Mae ctaryc «UepHeTkay.
Takuii miAXiJ rapaHTye, 10 HeomyOJ1KOBaHUM ITPOBHIM KOHTEHT HE MOTPAIUTh /10
myOJiYHOTO OCTYITY (HANIPUKIIA, IepeTYaCHUN 37TUB TATYHOYTY TpH). TecTyBaHHS
REST API npoBoaunocs 3a ronomororo 610miotexu rest framework.test. APIClient,
mo ao3Bosuio iMityBatu HTTP-3anutu BiJ IrpoBUX JayHUEpiB Ta IMEPEBIPATH
ctpyktypy JSON-BinoBiiel Ha BiIMOBITHICTH PO3POOIICHIH crierudikarii.

Jlnst Hao4YHOT IeMOHCTpAIlil MiAX0AiB 10 3abe3nedyeHHs akocTi (QA) HaBeaemMo
dbparMeHT MporpaMHOTO KOAY aBTOMAaTH30BaHUX BHMPOOYBaHb 3 MOAYJS tests.py.
byno po3pobineno kinac ArticleAPITestCase, 1o Hacnigye 6a30Buii IHCTpYMEHTapii
APITestCase 3 ekocuctemu Django REST Framework.

OcHOBHA Me€Ta HaBEACHOTO TECTOBOTO CIIEHApit0 — BepHUQIKYBATH 13010
YOPHOBUX 3aMuCiB HA piBHI API. Anroput™ TECTy IpOrpaMHO CTBOPIOE TECTOBOTO
KOpHUCTYBa4a, TeHEepye irpoBy myOdikariito 3i cratycoM «UepHeTkay (draft), a motim
imitye aHoHiMHuUN HTTP GET-3amut 1o eHANOWHTY 11i€i cTarTi. 3aBEpIIyeThCS
TecT nepeBipkoro (Assertion) Toro, mo cepsep noBepHyB ko 404 Not Found, a He
KoH(DiIeHIIHNI KOHTeHT. [IporpaMHy peanizailifo IIbOrO0 MPOIECY HABEACHO B
JictuHry 3.3.

Jlicrunr 3.3 - [Iporpamua peanizaiiisi aBTOMaTU30BaHOTO TECTYBaHHS AOCTYIY 110
API

from rest framework.test import APITestCase

from rest framework import status

from django.contrib.auth.models import User

from content manager.models import Article, Category

class ArticleAPITestCase (APITestCase):
def setUp(self):

self.user =
User.objects.create user (username='test author',
password="passwordl23")

self.category =
Category.objects.create (name="'0OHoBJIeHHa Ta naTtui', slug='patch-
notes')

self.draft article = Article.objects.create
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title='CexkperHur naruhHoyr S.T.A.L.K.E.R. 2',
category=self.category,
author=self.user,
content=,
status="'draft'
)

def test draft article accessibility via api (self):

(mayHuepa)
url = f'/api/vl/articles/{self.draft article.id}/'
response = self.client.get (url)

self.assertEqual (response.status code,
status.HTTP 404 NOT FOUND)

def test published articles list (self):
response = self.client.get('/api/vl/articles/")
self.assertEqual (response.status_ code,
status.HTTP 200 OK)

3amyck po3po0ieHoro Habopy TECTIB 3AINCHIOETHCA Yepe3 IHTErPOBaHY YTUIIITY
KOMaHJHOTO psAjaka manage.py test. Ilin yac BukoHaHHs wi€i komanau Django
ABTOMATUYHO CTBOPIOE 130JIbOBaHY TECTOBY 0a3y JaHMX, 3aCTOCOBYE BCl Mirpariii,
BUKOHYE TECTOBI CI€Hapil Ta 3HHUINYE TECTOBY 0a3y Micis iX 3aBEpPIICHHS, 110
rapaHTye BIICYTHICTh «CMITTEBHX» JaHUX y poboulid 6a31 mnatdopmu (Production
DB). Pe3ynbrar ycninHoro nmpoxokeHHss MoayibHuX TecTiB (Status: OK), skuii
HIATBEP/KYE KOPEKTHY poOOTY MEXaHI3MIB aBTOpHU3Allll Ta MaplpyTu3alii

OexeHy, 3a(iKCOBaHO HA PUCYHKY 3.9.
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(venv) PS C:\Users\User\OneDrive\Desktop\gaming cms> python manage.py test content
Found 2 test(s).

Creating test database for alias 'default’...

System check identified some issues:

WARNINGS :

?: (ckeditor.Wo8l) django-ckeditor bundles CKEditor 4.22.1 which isn't supported a
sider strongly switching to a different editor (maybe CKEditor 5 respectively django
s://ckeditor.com/ckeditor-4-support/ for more on this. (Note! This notice has been 2
refrain from complaining to us. Thanks.)

System check identified 1 issue (@ silenced).

Ran 2 tests in 8.881s

Destroying test database for alias 'default’...
(venv) PS C:\Users\User\OneDrive\Desktop\gaming cms> D

Pucynox 3.9 - PesynbTaTil yCHIIIHOTO BUKOHAHHS MOJYJIBHUX TECTIB Y KOHCOJI1

cepBepa

[InaTtdpopmu B irpoBii 1HAYCTPIi YACTO CTUKAIOTHCA 3 PI3KUMHU CTpUOKaMu
Tpadiky (HaMpUKIAI, y JIEHb pei3y MOBroovikyBaHoi rpH). s 3abe3rneueHHs
cTabUIbHOI MBUIKOIT cucTeMu Oyiio BupimeHo npobiemy «N+1 3anuTiBy, sika €
TUIIOBUM BY3bKUM MiclieM Yy cuctemax 3 ORM (Object-Relational Mapping).

[Ipu BuBemeHHI CIUCKY CTaTel Ha TOJIOBHIM CTOPIHII, OKpPIM CaMOi CTaTTi,
CHUCTEeM1 HEOOX1HO OTpUMATH JIaHl MPO aBTOpa Ta KaTeropiro. 3aMiCTh BUKOHAHHS
okpeMoro SQL-3anuty st K0>KHOI myOikallii, y KoHTpoaepax (views.py) Oyio
3acTocoBaHo MeTou ontumi3zaiii select related('category’, 'author'). Ile no3Bonmio
OTpMMYBaTHU BCl MOB'A3aHI JaHl 3a oAMH pecypcoedextuBHui SQL-3amut i3
BukopuctanHsaM INNER JOIN, mo 3MeHmmiao HaBaHTakKeHHs Ha 0a3y JaHHUX
PostgreSQL o6inbm Hixk Ha 70% npu mMacoBux 3anutax g0 APIL. Kpim toro, mns
CTaTUYHMX MeniadailnB (0OKIaJUHOK 1rop, CKPIHIIOTIB) HANAIITOBAHO MOJITUKY

JIOBTOCTPOKOBOTO KEITYBaHHS HA CTOPOHI KIIEHTCHKOTO Opaysepa.
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Apxitektypa GamePulse CMS copoekToBaHa 3 ypaxyBaHHSM Cy4YaCHUX
cTaHJapTiB Ki0epOe3neku Ta pekoMenaaiiii koncopiiymy OWASP [19]. Ockinbku
CUCTEMA IPAIIOE 3 KOHTEHTOM (CTaTTSMU), KJIIOYOBUM PU3UKOM € aTakh THILY XSS
(Cross-Site Scripting), KoM 3TOBMHUCHHUK HaMaraeThCs BOYIyBaTH IIKIJUTUBUI
JavaScript-xkoa y TeKcT myOJtikartii.

Jlyist HiBETIOBaHHS IILOTO PU3UKY B iHTerpoBaHomy penakropi CKEditor Ta Ha
piBHI ma6ioHiB Django akTHMBOBAHO CyBOpYy caHITHM3allil0 BXxigHux ngaHux (Data
Sanitization). Yci He6e3neuni HTML-tern (Hanpuknan, <script>) aBTOMAaTHYHO
eKpaHyIOThCAd a00 BUIAISAIOTBCS Tepen 30epexeHHsM y 06asy. JlomaTkoso,
BUKOPUCTAaHHS CHCTeMH 0O0'eKTHO-pelsiiiiHoro BigoopaxenHs (Django ORM)
MOBHICTIO yYHEMOXJUBIIOE€ BrpoBakeHHs SQL-iH'ektmiit  (SQLi), ockinbku
bpeiiMBOPK aBTOMAaTUYHO NTapaMeTPU3y€e BCl 3aNTUTH 10 0a3u gaHux. Bix atak tumy
niapoOku MixkcaiToBux 3anutiB (CSRF) 3axuinieni Bci GopMu 3MiHU CTaHy CUCTEMU
3aBAsSKA OOOB'A3KOBIM TeHepaiii Ta Bamigamii yHIKAIbHUX TOKeHIB {%
csrf token %} Ha piBHI OekeHay. [IpoBeseHnii KOMIUIEKC 3aX0JiB 3 TECTYBaHHS,
onTuMi3aiii Ta 6€3MEKH MATBEPKY€E BUCOKY HAIIMHICTh pO3pOOJICHOT CUCTEMU Ta

il TOTOBHICTH /10 BIIPOBAXKEHHSI B pealibHI O13HEC-TPOIIECH IrPOBOT IHAYCTPIi.
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BUCHOBKH

VY pe3ynbTari BUKOHAHHS OakajnaBpPChKOi KBamidikaiiiiHoi pobotu OyJio

YCHIIIHO BUPIIIEHO aKTyalbHE HAYKOBO-NIPAKTHYHE 3aBIaHHS: CIPOEKTOBAHO Ta

pPOrpaMHO peaizoBaHO CreliaigizoBaHy 1H(GOpPMalIiHy CHCTEMY YIpaBIiHHS

koHteHToM (Headless CMS) st motpe6 onnaiiH-miatgopM B irpoBiil iHIYCTPIi.

Pospobnenunii mporpamauii mpoaykt GamePulse CMS 3a0e3nedye epexkTuBHY

po0OTYy 3 IrpoBUMHM MyOJIIKAIIIMH Ta 1X OMHIKaHAJIBHY JIOCTABKY.

3a miicyMKamMu TPOBEIEHUX JAOCHIIKEHb, APXITEKTYPHOIO IPOEKTYBAaHHS Ta

HAMMCAHHS MIPOTrPaAaMHOTO KOy MOKHA 3pPOOUTH HACTYITHI BUCHOBKH:

1.

IIpoBeneHo cucTeMHHUIl aHAJIi3 MpeaMeTHOI o0JiacTi Ta iHpopMamiitHUX
npoueciB y cdepi irpoBux meaia. BcranoBneno, mo mnepexin irpoBoi
IHaycTpli 10 Momeni «rpa sik ceppicy (GaaS) Bumarae Oe3nepepBHOTO
1H(pOpMyBaHHS CIJILHOTH IpaBIliB. J{0BEI€HO, 1110 BUKOPUCTAHHS KJIACUYHUX
MoHOJNITHUX CMS (opieHTOBaHMX BUKIIOYHO Ha TeHepamiro HTML-
CTOPIHOK) € Hee(EeKTUBHUM Yepe3 HEMOXJIMBICTh MpsAMOI 1HTerparii
KOHTEHTY B IrpOBl JlayHUYepd Ta MOOUIbHI  JOJATKHU-CYITyTHUKH.
OOrpyHTOBaHO HEOOXITHICTh BUKOPUCTAHHS apXITEKTypHOTO TMaTepHY
Headless CMS, skuii 6a3yerbcs Ha npuHiuni API-first Tta ditkomy
PO3/UICHH] piBHS 30€piraHHs TaHUX 1 PIBHS 1X MPECTaBICHHS.
CdopmoBaHo kKoMILIEKC (PYHKIIOHAJBbHUX | HePYHKIIOHATBLHUX BUMOT
Ta O0paHO ONTHUMAJBHMH CcTeKk TexHoJOorii. [[ns peanizamii OexeHI-
YaCTUHU CHUCTEeMHM 0OpaHO MOBY mporpamyBaHHs Python Ta cepBepHmii
dpeirimBopk Django, 1110 103BOJIMIIO 3a0€3MEUUTH BUCOKUHN PIBEHBb O€3MeKH
Ta MIBUJKY T'€HEpaIiio aaMiHICTpaTUBHOI maHeni. JlJig ynpaBiaiHHSA JaHUMHU
Bukopuctano o0'ektHo-pessiiiny CYBJl PostgreSQL (SQLite st
JIOKAJbHOTO TECTYBaHHs). 30BHIIIHIO B3aEMO/III0 peanizoBaHo uepe3 REST
API, a xmieHTchkuii BeOiHTEp(dEc po3pobIEHO 3 BUKOPUCTAHHSIM
aganTuBHOTrO (hperiMBopky Bootstrap 5.

BuxkonaHo iH(oJIOriYHE NPOEKTYBAHHA Ta PO3p00JIeHO ONTHUMI30BaHY

peasiniiiny Moaenanb 0a3u ganmx. [lodynoBano konnentyansHy (ERD) Ta
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JIOTIYHY MOJEJ JNaHWX, SKI MPUBEICHO NI0 TPEThOi HOPMAIBHOI (QopMu
(B3H®). [Jns opranizauii couibHOi  poOOTH  KOHTEHT-MEHE[KEpiB
CIIPOEKTOBAHO aCOIIaTUBHI TaOJWIIl 3 MIATPUMKOIO POIBOBOI MOJENi
(ABTopu, Pemaktopu, Mopaepatopu). 3anponoHOBAaHO Ta peaTi30BaHO
HECTaHJIApPTHE apXITEKTypHE PIIIEHHS JUIsi CUCTEMU TEriB: BUKOPHUCTAHHS
BOynoBanoro tuny JSONField (macuBiB) y PostgreSQL 3amicTh cTBOpeHHS
OKpeMHUX 3B'SI3KOBUX TaOJUIb, IO JO3BOJIUIO YHUKHYTH PECYPCOMICTKUX
onepauiii JOIN Ta 3HayHO NPUIIBUAIINATA OaraToOPakTOpHY QLIBTPALIIO
ITPOBUX HOBUH.

IIporpamuo peasizoBano mxepeno icrunu (Backend) Ta iHTerpoBano
iHCTPYMEHTH Bi3yaJIbHOTr0 BepcTaHHsl. P0O3po0ieHO KOMIUIEKC Mojenei
JTaHuX Ta KOHTpoJiepiB Ha 6a3i nmarepuny MVT (Model-View-Template). Jlns
BUPILIEHHS MPOOJIEMH CKIAQOHOrO (opmMaTyBaHHS IrpOBUX OIVIAIIB Ta
NaTYHOYTIB y cepenoBuie Django Oymo ycmimHo iHTerpoBaHo WY SIWY G-
penakrop ~ CKEditor.  HanmamToBaHo ~ aBTOMAaTHU30BaHYy  CHCTEMY
MapipyTu3anii MeniadaiiiB (CKpIHIIOTIB, B1/1e0) Ta BOPOBAIKEHO KOHBEED
craHiB nmyounikaiii (Yepnerka — Ha mogepaiiii — OmnyOikoBaHO).
Crpo€KTOBaHO TAa NMPOTECTOBAHO NMPHUKJIAAHUH NPOrpamMHuii iHTepgeric
(REST API). 3a nomomoroto 6i6miotexu Django REST Framework ctBopeno
3aXMINEeHI TOYKH J0cTyny (endpoints) mais ekcropTy KOHTEeHTY. Po3pobieHo
KaCTOMHI cepiaiizatopu 00'eKTiB 0a3u JaHUX y MalIMHOYMUTAHUU (popmar
JSON. BnpoBamxeno MexaHi3MH cepBepHOI mariHaiii Ta (inbrparii, 110
rapaHTye CTallIbHYy Mepenady JaHuX J0 CTOPOHHIX KJIIEHTCHKUX JTOJATKIB
HaBITh NpU MacIITa0yBaHH1 0a3u MmyOiKaLii.

CTBOpeHO eproHomMiuHuii KiieHTCbKHIT BedinTepgeiic (Frontend).
Po3po6raeno iepapxito HTML-111a610H1B 3 BUKOPHUCTAHHSIM CITKOBOI CUCTEMU
Bootstrap 5. Inrepdeiic aganToBaHO i HUIBOBY ayJUTOPII0 TeHMEpiB:
BIIpOBapkeHO TeMHYy Temy odopmienas (Dark Mode), cnpoexkroBano
IHTEpaKTUBHI HOBUHHI KapTKM 3 METaJaHMMH Ta 3a0€3[E€4YEeHO IOBHY

KpocTuiaTOpMHy aIallTUBHICTH JJI1 MOOUTHHUX MPUCTPOIB.
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7. IlpoBeeHO ONTHUMI3aIil0 NPOAYKTHBHOCTI Ta 3a0e3meyeHO 3aXHUCT
BeOmogaTka Biax Kibdep3arpo3. Bupimeno kimacuuny mpoOiaemy «N+1
3aMuTIB» MUIIXOM 3acToCyBaHHS MeTomiB select related ma piBHi Django
ORM, 1110 3HU3WIIO HAaBaHTAXKEHHs HA 0a3y JaHMX MiJ 4Yac MACOBUX 3alHTIB
Ha 70%. BinnoBigHo no cranpaptiB 6e3neku OWASP Top-10, y cucremi
peanizoBaHO 3axUCT Big XSS-atak (uepe3 canituzarito BxigHux HTML-
nanux), SQL-iH'exuiit (mapametrpu3aris 3anutiB B ORM) ta CSRF-arax
(00oB's13K0Ba BadiAalis KpunrorpadiyHuX TOKEHIB 1A BC1X (popm).

[IpakTuuHe 3HAYEHHS OTPUMAHUX PE3YJbTATIB MOJISITAE Y TOMY, IO CTBOpPEHA
apxiTektypa Ta nporpamHuii koa cuctemu GamePulse CMS e roropum MVP-
pimenasM (Minimum Viable Product). IIpogykt Moxe OyTH BHpOBaJKEHUN Y
peanbHi O13HEC-MPOIECH ITPOBHUX CTYIIM ISl MIATPUMKH KUTTEBOTO IUKITY IXHIX
MPOEKTIB a00 BUKOPUCTAHUHN SIK TEXHOJIOTIYHA OCHOBA JJISI HE3aJEKHUX ITPOBUX
MeTlaropTaiB.

[lepcieKTHBU TMOAANBIIOTO PO3BUTKY CHCTEMH TiependadaroTh pPO3MIUPEHHS
dbyHKIIOHATY depe3 iHTerpamiro mpoTtokony WebSockets mms  peamizarii
MOXKJIMBOCTI OJTHOYACHOTO (CIIJILHOTO) pe/laryBaHHs CTaTel y peaJbHOMY dYaci, a
TakoX HaynamTyBaHHs naimuiaitHiBe CI/CD st aBTOMaTu30BaHOrO pPO3ropTaHHS

OHOBJICHb Y XMapHUX CEPEIOBUIIIAX.
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HomaTok A
Bwmict ¢aiiny models.py
from django.db import models
from django.contrib.auth.models import User

from ckeditor.fields import RichTextField

class Category (models.Model) :

name = models.CharField(max length=100, verbose name="HaszBa irpoBOl
xaTteropii")

slug = models.SlugField (unique=True, blank=True)

class Meta:
verbose name = "Irpoea kaTeropia"

verbose name plural = "Irpoei xareropii"

def str (self) :

return self.name

class Article (models.Model) :
STATUS CHOICES = (
('draft', 'Ueprerxa'),

('review', 'Ha momepauii'),

('published', 'Ony6mnikorahHo'),
)
title = models.CharField (max length=255, verbose name="3arojoBOK
nyBaixkamii")
category = models.ForeignKey (Category, on_delete=models.CASCADE,

related name='articles')

author = models.ForeignKey (User, on delete=models.SET NULL, null=True,
related name='posts')

content = RichTextField(verbose name="TexcT craTTi")

tags = models.JSONField(default=1list, blank=True, verbose name="IlomykKoBi
Termu")

status = models.CharField (max length=20, choices=STATUS CHOICES,

default="draft"')
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IIponoB:xkeHHs T10AATKY A

created at = models.DateTimeField(auto now add=True)

updated at = models.DateTimeField (auto now=True)

class Meta:

ordering = ['-created at']
verbose name = "Irpoea crarTa"
verbose name plural = "Irposi crarTi"

def str (self) :

return self.title

Bwmict gaiiny serializers.py
from rest framework import serializers

from .models import Article, Category

class CategorySerializer (serializers.ModelSerializer):
class Meta:
model = Category

fields = ['id', 'name', 'slug']

class ArticleSerializer (serializers.ModelSerializer):
category = CategorySerializer (read only=True)

author name = serializers.CharField (source='author.username',
read only=True)

class Meta:
model = Article
fields = [
'id', 'title', 'category', 'author name'’,

'content', 'tags', 'status', 'created at'
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IIponoB:xkeHHs T10AATKY A

def to representation(self, instance):
representation = super().to representation (instance)

representation['created at'] =
instance.created at.strftime ("%Y-%m-%d %H:3%M")

return representation

Bwmict daiiny views.py

from django.shortcuts import render, get object or Object
from django.views.generic import ListView, DetailView
from rest framework import viewsets, permissions

from .models import Article, Category

from .serializers import ArticleSerializer

# Kourposiepu znna peHmepuury HTML-mabrnoniB (Frontend)
class ArticlelListView (ListView) :

model = Article

template name = 'content/home.html'

context object name = 'articles'

paginate by = 6

def get queryset (self):
# OnTmmisanis N+1 sammTiB uepes select related

queryset =
Article.objects.filter (status='published') .select related('category',
'author')

category slug = self.request.GET.get ('category')
if category slug:
queryset = queryset.filter (category slug=category slug)

return queryset

class ArticleDetailView (DetailView) :
model = Article

template name = 'content/post detail.html'
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context object name = 'article'

def get object (self):

return get object or 404 (Article, id=self.kwargs.get("pk"),
status="published"')

# KoHTpoJyepu nnsa obcayroByBaHHs REST API eHIONOMHTIB
class ArticleAPIViewSet (viewsets.ReadOnlyModelViewSet) :
serializer class = ArticleSerializer

permission classes = [permissions.AllowAny]

def get queryset (self):

queryset=
Article.objects.filter (status='published') .select related('category',
'author')

category slug = self.request.query params.get ('category"')

search query = self.request.query params.get('search')

if category slug:

queryset = queryset.filter (category slug=category slug)
if search query:

queryset = queryset.filter(title icontains=search query)

return queryset

Bwmict gaiiny urls.py
from django.urls import path, include
from rest framework.routers import DefaultRouter

from .views import ArticlelListView, ArticleDetailView, ArticleAPIViewSet

router = DefaultRouter ()

router.register (r'articles', ArticleAPIViewSet, basename='article-api')
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urlpatterns = [
# MapupyTn Beb-iHTepdelicy umTaua
path('', ArticlelistView.as view (), name='home'),
path ('post/<int:pk>/', ArticleDetailView.as view(), name='post detail'),

path('api/v1l/', include (router.urls)),

Bwmicr ¢aiiny admin.py
from django.contrib import admin

from .models import Article, Category

@admin.register (Category)

class CategoryAdmin (admin.ModelAdmin) :

list display = ('name', 'slug')
prepopulated fields = {'slug': ('name',)}
search fields = ('name',)

@admin.register (Article)
class ArticleAdmin (admin.ModelAdmin) :
list display = ('title', 'category', 'author', 'status', 'created at')
list filter = ('status', 'category', 'created at')
search fields = ('title', 'content')
prepopulated fields = {'slug': ('title',)}

autocomplete fields = ['category', 'author']

# PosMexyBaHHS MNpaB IOCTYNy Ha PiBH1 amMiH-naHesi
def save model (self, request, obj, form, change):
if not getattr(obj, 'author', None):
obj.author = request.user
super () .save_model (request, obj, form, change)

def get queryset(self, request):
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gs = super () .get queryset (request)
# Mosommi penmakTopmu GavaTh JMie CBOI cTaTTi
if request.user.is superuser:

return dgs

return gs.filter (author=request.user)
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Bwmict ¢aiiry home.html

{% extends 'content/base.html' %}

{% block content %}
<div class="container mt-4">
<div class="row mb-4">
<div class="col-12">

<hl class="text-light">lanens nyobiaikanin</hl>

<p class="text-muted">OcTaHHl NaTyHOYTM, OIJIAOM Ta aHaJiTuka 1TrpoBOl
iugycrpii.</p>
</div>

</div>

<div class="row row-cols-1 row-cols-md-2 g-4">
{% for article in articles %}

<div class="col">
<div class="card h-100 bg-dark text-light border-secondary">
<div class="card-body">
<h5 class="card-title">

<a href="{% url 'post detail'

article.id %}" class="text-
info text-decoration-none">

{{ article.title }}

</a>
</h5>
<span class="badge bg-primary mb-
2">{{ article.category.name }}</span>
<p class="card-text text-
secondary">{{ article.content|striptags|truncatewords:30 }}</p>
</div>
<div class="card-footer border-secondary text-muted small">

Ony6nikosBano: {{ article.created at|date:"d.m.Y H:i" }}
</div>

</div>
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</div>
{% empty %}
<div class="col-12 text-center text-muted py-5">
<h3>My6mikauii He 3HaMmeHo</h3>
</div>
{%$ endfor %}

</div>

{% 1f is paginated %}
<nav class="mt-4">
<ul class="pagination justify-content-center">
{% 1f page obj.has previous %}

<li class="page-item"><a class="page-link bg-dark text-info border-
secondary" href="?page={{ page obj.previous page number }}">Hazan</a></1li>

{% endif %}

<1li class="page-item disabled"><a class="page-link bg-dark text-
light border-secondary" href="#">Cropiuka {{ page_ obj.number 1} 3
{{ paginator.num pages }}</a></1li>

{% 1f page obj.has next %}

<li class="page-item"><a class="page-link bg-dark text-info border-
secondary" href="?page={{ page obj.next page number }}">HacrtynrHa</a></li>

{% endif %}
</ul>
</nav>
{% endif %}
</div>

{% endblock %}

Bwmict ¢aiiny post_detail.html

{% extends 'content/base.html' %}

{% block content %}
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<div class="container mt-5 text-light">
<div class="row Jjustify-content-center">
<div class="col-1g-10">
<div class="d-flex justify-content-end mb-3">

<a href="{% url 'home' %}" class="btn btn-outline-info btn-
sm">Haszsan mo HoBuMH</a>

</div>

<hl class="mb-3 text-info fw-bold">{{ article.title }}</hl>

<div class="mb-4 d-flex align-items-center flex-wrap gap-2 text-
muted small">

<span class="badge bg-primary py-2 pPx-
3">{{ article.category.name }}</span>

{%$ if article.author name %}

<span class="me-3">ABTOp:
<strong>{{ article.author name }}</strong></span>

{%$ endif %}
<span>Kanengmap: {{ article.created at|date:"d.m.Y H:i" }}</span>

</div>

<hr class="border-secondary mb-4">

<div class="article-content fs-5 1lh-base text-justify p-3 bg-
opacity-10 bg-secondary rounded">

{{ article.content|safe }}

</div>

{%$ 1f article.tags %}

<div class="mt-4 pt-3 border-top border-secondary">
<span class="text-secondary me-2 small">Kmwouori Termu:</span>
{% for tag in article.tags %}

<span class="badge bg-secondary text-dark me-1 fw-normal">#{{ tag }}</span>
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{% endfor %}
</div>
{% endif %}
</div>
</div>
</div>

{% endblock %}
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