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PE®EPAT

[TosicuroBanbHa 3anucka 10 KBaiikalliitHoi po6oTu - 46 cTOpiHOK, 24 puCyHKa,
1 taGmuns., 1 nogatok., 23 mKepen.

TECTYBAHHA CTYAEHTIB, FA3A JJAHUX, Ob’€EKTHO-OPIEHTOBAHE
I[TPOIT'PAMYBAHH, BEB-3ACTOCYHOK, JAVA, SPRING BOOT, MYSQL, MVC.

O0’ekT M0CTiIZKEHHs1 — TIPOIIEC OIIHIOBAHHSA Ta KOHTPOJIIO 3HAHb CTYJICHTIB 3
HaBYAJbHUX JTUCIUTLIIH.

IIpeamer gocaigxkenHs: — mporpamMHe 3a0e3MeUYeHHs ISl aBTOMAaTH3AIli1l MPOIIECY
TECTYBaHHSA CTYACHTIB 3 JUCHUIUIIHU «O0’€KTHO-OPIEHTOBAHE MTPOTPAMYBAHHS.

Meta podoTn — po3poOka (yHKI[IOHATBLHOTO BE0-3aCTOCYHKY JUIsl TTPOBEICHHS
TECTyBaHHS CTYJICHTIB, YINpPaBIIHHS TECTOBUMHU 3aBJaHHAMHM Ta 3PYYHOTO aHajizy
pe3yNbTaTiB BUKJIAJauaMHU.

Meroan nociigzkeHHs: — 00 €KTHO-OPIEHTOBAHUM aHali3 Ta NPOEKTYBAHHA,
METOH PEJISIIIHHOTO MOJIEIIOBaHHS 0a3 JaHUX, apXITeKTYpHUH 11a0JOH MPOEKTYBAHHS
MVC.

VY kBamiikamiitHiii  poOOTI TMPOBEACHO aHali3 MpeaMeTHoi obnacti Ta
OOTpYHTOBAHO JIOIJIBLHICTh CTBOPEHHS CIIEL1aII30BAHOI CUCTEMH JJISI TECTYBaHHS 3HAHD
3  OOIIl. Po3pobiieHO  KITIEHT-CEpBEPHUN  BeO-3aCTOCYHOK, 110 3abe3neuye
aBTOMATHU3AIIIIO TIPOLIECY TIEPEBIPKU 3HAHbD.

CepBepHa YacTWHA pealli3oBaHa MOBOIO MPOTpaMyBaHHS Java 3 BUKOPHCTAHHSIM
bpeitmBopky Spring Boot. [[ns 30epekenHs naHux (KOpPHCTyBadiB, TECTIB, MUTAHb Ta
pe3yNbTaTiB) po3poOIECHO CTPYKTYpPY pemsiiiiHoi 6a3u manmx min kepyBaHHsM CKB]]
MySQL, B3aeMopiss 3 SKOIWO 3AIMCHIOETbCA Yepe3 TexHosorii Spring Data JPA Ta
Hibernate (ORM). Knientchka wactuna moOynoBana 3a gomomororo HTML, CSS Ta
mrabionizaropa Thymeleaf.

Cucrema miATpUMYE PO3MEXKYBAHHS MpaB JOCTyIy (posieBy monenb): CTyIneHT
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(MpoXOMKEeHHSI TECTIB, MEPErisii BIACHUX pe3ynbTariB), Buxmamad (cTBOpeHHsS Ta
YIOpaBIiHHS TECTaMU, IEPETJIS]T CTATUCTUKU CTYAEHTIB) Ta AnMiHicTpaTop (YIpaBIiHHS
KOpPUCTyBa4aMM Ta HaJallITyBaHHSAMHU cucTteMu). [IporpamMHuii OpPOAYKT YCHIIIHO

IIPOMIIIOB TECTYBAaHHS Ta TOTOBUHN 10 BIIPOBAKEHHS Y HABYAJIBHUM IPOLIEC.
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BCTYII

Y cy4acHMX yMOBaxX PO3BHTKY ITU(POBUX TEXHOJOTIA OCBITa 3a3HAE CYTTEBUX
TpaHcopmariiii, TOB’A3aHUX 13 IIMPOKUM  BIIPOBAKEHHAM  1HGOpPMAIIHHO-
KOMYHIKAIIHHUX TEXHOJOTIH y HaByanbHui mnporec. OIHUM 13 HAWBaXJIMBIIINX
HampsiMiB TaKMX 3MIH € aBTOMAaTH3aIlisl KOHTPOJIO 3HaHb CTYACHTIB, IO JTO3BOJISE
MIJIBUIIUTH €(PEKTUBHICTh HABYaHHS, OO €KTHUBHICTH OIIHIOBAaHHS Ta 3PYYHICTb
B3a€MO/I1i MK BUKJIaJIau€M 1 CTYJICHTOM.

Tpanumiitai GpopmMu nepeBipky 3HaHb (YCHE ONMUTYBaHHS, MUCHbMOBI KOHTPOJIBHI
po0OOTH, TECTYBaHHs Ha Marepi) MalOTh HU3KY OOMEXEHb: BOHM BUMAraloTh 3HAUHUX
YacOBMX BHUTPAT BHKJAJaua, CXWIbHI 0 Cy0 €KTHUBHOCTI OLIHIOBAHHS, YCKJIAIHIOIOTh
30epeKeHHsI Ta aHalli3 pe3yibTaTiB. Y CBOIO 4Yepry, aBTOMATHU30BaHI CHUCTEMU
TECTYBaHHS YCYBalOTh L1 HEAOJIKH, 3a0€3Meuyl0UY MIBUJIKE OI[IHIOBaHHS pPEe3yibTaTiB,
KOHTPOJIb IUIICHOCTI JIaHUX 1 MOKJIMBICTh CTaTHCTHYHOIO AaHAJI3y YCIIIIHOCTI
CTYJICHTIB

Oco0iMBOT  aKTyalIbHOCTI pO3pO0OKa TaKWX CHUCTeM HaO0yBa€ y KOHTEKCTI
muciuiuiiag «O0’ekTHO-opieHTOBaHe nporpamyBanus (OOID)», sxa € 6a30Boi0 1St
MIATOTOBKY (PaxiBI[iB 3 KOMIT IOTEPHUX HAYK, 1H)KEHEPI1i MPOrpaMHOro 3a0e3MeyeHHs Ta
1H(popMaIIiHUX TeXHONOTIH. LI AucMIUIIHA BUMarae He JUIIe 3aCBOEHHS TEOPETUYHUX
MOHSTh, a ¥ MPAKTHYHOTO BMIHHS 3aCTOCOBYBATH MPUHIUIK 00’ €KTHO-OPIEHTOBAHOTO
migxoay. BukopucTaHHS aBTOMAaTH30BAaHOTO TECTYBAaHHS JIO3BOJIAE TEPEBIPATH 5K
3HAHHS OCHOBHHMX KOHIICTIH (KJacw, 00’€KTH, HACTIAyBaHHs, MOJIMOP(I3M), TaK 1
MPaKTUYH1 HABUYKH 3aCTOCYBAHHSI MOBH MPOTPAMyBaHHSI.

TakuM YMHOM, CTBOPEHHS MPOTPAMHOTO MPOIYKTY, IO 3a0e3MeYy€e MOKIUBICTD
aBTOMATU30BAHOTO TECTyBaHHS CTyHeHTIB 13 aucuuruiina «OOIl», € akTyanbHUM
3aBJIaHHSIM, SIK€ MOEJHYE OCBITHIO, TEXHIUHY Ta HAyKOBY CKJIaJoBi. Peamizarlis Takoro

ITPOEKTY CIIpUA€ YIOCKOHAJICHHIO ITPOLUECY HAaBUAHHA, Hi,Z[BI/IH_ICHHI-O SIKOCTI HiI[FOTOBKI/I
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MaiOyTHIX (axiBiiB Ta (POpMYBaHHIO IU(POBOTO OCBITHHOTO CEPETOBUIIA.

Metoro aumiaomMHoi po6oTHM € po3poOKa MTPOrpaMHOro 3a0e3MEUYEHHA, MO0
peanizye QyHKIi aBTOMAaTU30BAHOT'O TECTYBaHHS CTYJIEHTIB 3 AUCHUIUTIHA «O0’€KTHO-
OpIEHTOBAaHE  NPOrpaMyBaHHS», 3  BUKOPHUCTAHHSIM  CY4YaCHUX  TEXHOJIOT1H
nporpaMmyBaHHs, 0a3 JaHUX 1 BeO OpIEHTOBAaHUX PIILIEHb .

JI71st HOCSATHEHHS TOCTABJIEHOI METH HEOOX1/THO BUKOHATH HU3KY 3aBJlaHb, a CaMe:

1. TlpoBecTn TEOpPETHMYHUU aHAJI3 ICHYIOUMX MiAXOAIB JO CTBOPEHHS CUCTEM
aBTOMATHU30BAHOTO TECTYBAaHHS Ta BU3HAUMUTH 1XHI IepEBaru i HEJAOMIKH.

2. JlocmiauTy apXiTeKTypHI MiAXOAM 10 TMOOYJOBU MPOTPAMHUX CHUCTEM 1
oOrpyHTYBaTH BUOIp ONTHUMAJIBHOI apXITEKTYPH ISl TaHOTO IPOEKTY.

3. Buznauutu Habip TEXHOJIOTiH, MOB MporpamyBaHHsS, 3aco0iB PO3pOOKU Ta
CUCTEM YTIpaBIIiHHS 0a3aMu IaHUX, SIK1 3a0e3meyaTh eeKTUBHY peaizallilo CUCTEMHU.

4. Po3poOUTH JIOTIYHY CTPYKTYpy CHUCTEMU Ta MOJENb 0a3u JaHuX A
30epexeHHs iHdopMaIlii mIpo KOPUCTYBadiB, TECTH, TUTAHHS Ta PE3YyJIbTATH.

5. CropoekTyBaTM Ta  peali3yBaTH  OCHOBHI  €JIEMEHTH  IIPOTPaMHOIO
3a0e3nedeHHs], M0 3a0e3MeuyloTh aBTOPHU3AlliI0, MPOXOKEHHS TECTIB, 30epeKeHHS
pe3ynbTaTiB 1 GOpMyBaHHS CTATUCTHUKHU.

006’exTOM pO3podKM € po3poOKa MPOrpaMHOro 3a0e3MedeHHs JJIsi TeCTYBaHHS
CTYJIEHTIB 3 JucHUILTIHA «O0’€KTHO-OPIEHTOBAHE MPOTPAMYBAHHSD)

IIpeameTom po3poOKM € TOTOBE JJO BUKOPUCTAHHS MPOTPaMHE 3a0e3MeUeHHS s
TECTYBaHHS CTYACHTIB 3 AUCHUIUTIHK «O0’€KTHO-OPIEHTOBAHE MPOrpaMyBaHHSI»

Metoau, siki 0yj 1M BUKOPUCTAHHI NPU po3po0ili, — BUKOPUCTAHHS CEPEIOBUIIA
po3po0Oku iHTterpoBanoro tumy - IntelliJ IDEA [23], 00'ekTHO-OpieHTOBaHOI MOBH
nporpamyBaHHs Java, ¢peiiMBopky Spring Boot [20] mist moOymoBu cepBepHOi YacTHHU
3aCTOCYHKY, 1HCTPYMEHTY 00’ €KTHO-peJsiiifHoro BimoOpaxkenns Hibernate, cucremu

ynpasiainas 6azamu manux MySQL [12], a Takox mra6nonizaropa Thymeleaf Tta BeG-
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texnosorii (HTML, CSS) nns po3po6ku inTepdeiicy kopuctyBaya.

IIpakTuyHa 3HAYMMIiCTh pOOOTH TMOJSTa€e B CTBOPEHI BeO-OPIEHTOBAHOTO
3aCTOCYHKY [iJIi aBTOMATHU30BAaHOTO TECTYBAHHS 3HAHb CTYJEHTIB 3 JUCHUIUIIHU
«OO0’€KTHO-OpIEHTOBAHE TMpOTrpamMyBaHHs». Po3poOieHuii mporpaMHUl  TPOAYKT
PEKOMEHIOBAaHO BUKOPHUCTOBYBATH B HABYAJIILHOMY IPOIIECI CTYICHTAMH CIIEI1aIbHOCTI
122 «Komm’totepui Hayku» B IIYET nis mpoBeneHHs MOTOYHOTO Ta MiJCYMKOBOTO
KOHTPOJTIO 3HaHb. [Iporpamae 3a0e3meueHHss MOKe OyTH BIPOBAKEHE B TUCTAHIIIHHI Ta
3MillIaHI HaBYaJbHI KypcH Kadeapu KOMIT'IOTEpHMX HayK Ta 1H(QopMaIiiHux
TEXHOJIOT1M [JIs1 aBTOMAaTH3alli NMEepeBIPKA PE3yJIbTATIB, MIJBHUILIEHHS O00'€KTUBHOCTI
OLIIHIOBAHHS Ta MOHITOPUHTY YCIIIIHOCTI CTYJI€HTIB.

IlosicHIOBa/IbHA 3amMcKa 10 JUIUIOMHOI POOOTH CKJIAJA€ThCA 3 HYOTHUPHOX
po3auniB. Ilepmmii po3ainn MICTUTh TOCTAHOBKY 3aJladyl Ha po3poOKy BeOCHCTEMHU IS
aBTOMATHU30BAHOTO TECTYBAaHHS CTYIEHTIB 3 JUCHUIUIIHU «OO0’€KTHO-OpIEHTOBaHE
MporpamMyBaHHs» Ta ONTUC OCHOBHUX 3aBJIaHb MPOEKTY.

Y oapyromy po3aijii NpoOBENCHO aHajui3 Cy4aCHUX MPOrpaMHHMX 3acoOiB
TECTyBaHHSA, a TaKOX PO3TISIHYTO TEXHOJOTii PO3pOOKH  KIIIEHT-CEPBEPHUX
Be03aCTOCYHKIB.

Tpertiiit po3ain MicTUTh OOTPYHTYBaHHS BHOOPY CTEKY TEXHOJIOTiH, Je 6a30BOIO
cuctemoro 30epiranns Buctynae SQL Database , po3po0ieHo anroputMizaiiito poboTu
3aCTOCYHKY Ta OMKMCAHO MPOEKTYBAHHS MO0 JIOTTYHOT apXITEKTYypH ¥ MOJIEIl TaHUX.

Y d4erBepTOMYy pO31iJi ONMHMCAaHO NMPAKTHUYHY MPOTPaAMHY peai3allilo CUCTEMH,
HABEJICHO PE3yJIbTaTU TECTYBAaHHS MPOTPAMHOTO MPOJAYKTY Ta MPEICTABICHO JETAIbHY

THCTPYKIIIIO JJIsl KOPUCTYBAYiB.



ITOCTAHOBKA 3AJTAUI

Y Mexax kBamidikaniiHoi poOOTH BHUKOHYETbCS PO3pOOKa BeOCHCTEMHU IUis
aBTOMATHU30BAHOTO TECTYBaHHS CTYJEHTIB, MPU3HAUEHOI JJIs1 €PEKTUBHOTO KOHTPOIIIO
3HaHb 3 jgucuuiuiind - «O0’ekTHO-OpieHTOBaHe  mporpamyBanHs»  (OOII).
Cucrema Mae 3a0e3NeYUTH 3pydHE CTBOPEHHS, peIaryBaHHs, MPOXO/UKCHHS Ta
MEepeBIPKY TECTIB, a TakoX (opMyBaHHS pe3yjibTaTIB 1 CTATUCTUKU YCIIIMIHOCTI
cTtyneHTiB. OCHOBHa MeTa — MiJBUIIEHHS SKOCTI HaBYAJbHOI'O MPOIECY 3a PaXyHOK
aBTOMATHU3allli OIIHIOBAHHS 3HAHb Ta 3MEHUIEHHS CyO €KTHMBHOTO (DakTopy i dYac
MEPEBIPKHU.

OCHOBHI 3aB/IaHHS MTPOEKTY BKITIOYAIOTh:

o Po3pobky iHdopmariiiHoi MoOJeal CHUCTeMH, SKa MICTUTHME OIHC
KOPHUCTYBayiB, TECTIB, IMTaHb, BAPIAHTIB BIAMOBIJEH 1 pe3yJIbTaTIB.

o Bubip apxiTekTypu Ta TEXHOJIOTIH Il peasizallli KIIEHTChKOI Ta CEpBEPHOL
gactuH cucremu (Java, SpringBoot, Theamleaf, HTML, CSS, JavaScript, SQL
Database).

o IlpoexktyBanHs iHTepdelicy KopUCTyBaua, SKUA Mae OyTH IHTYITUBHO
3pO3yMIJIUM, aIallTUBHUM 1 IOCTYITHUM 3 OYb-5IKOTO IPUCTPOIO.

o Peanizamito (QyHkIioHaNy aBTeHTH(}IKALl KOPUCTYBadiB, LIO0 3a0€3MEeUUTh
BXI1J] IO CHCTEMH 3 PO3MEXKYBaHHSIM POJIeH — CTyJIeHTa, BUKJIajada Ta aaMiHicTpaTopa.

o CTBOpEeHHS MOIYIIB JiJis (POpMYBaHHS Ta IPOXOIKEHHS TECTIB, 10 JO3BOJIUTH
BHUKJIaJlayaM CTBOPIOBAaTH TIHTAHHS PI3HUX, a CTyJCHTaM — IIBHJIKO TIPOXOIUTH
TECTYBaHHS.

o Po3po0Oky miacucremu 30epekeHHs Ta OOpOOKH pe3yJIbTaTiB, 3 aBTOMATUYHUM

MiApaxyHKOM OalliB 1 CTATUCTUKH YCHIIITHOCTI.



o IlpoBeneHHs TECTyBaHHA CHCTEMH, NEPEBIPKY KOPEKTHOCTI ii poOoTH,

MIBUAKO/IT Ta CTIHKOCTI 4O MTOMHJIOK.

OcHoBHa yBara B po00TI MPUALISETHCS:

e CTBOPEHHIO CTaOUILHOTO M MacmTabOBaHOIO MPOrPaMHOTO CEpPeOBUINA IS
TECTYBaHHS 3HaHb CTYJICHTIB;

e onTuMizalii mpolecy KOHTPOJIO 3HAaHb BHMKJIAJAadeM 4Yepe3 aBTOMaTH3aLlilo
PYTHUHHHX OTIEepalliif;

o 3a0€3MEUEHHI0 3PYYHOCTI JJs KOpHCTyBaya Ta MiHIMI3alli dYacy Ha
IPOBEJICHHS TECTYBaHHS;

e BIIPOBA/’KEHHIO CYYaCHUX BEOTEXHOJIOTIH 1 IPUHIIMUITIB OE3MEKH.

VY Mexax pearizailii MpoeKTy nepeadadyaeTbCs JOCHIHKEHHS TAKUX HAMPSIMIB:

e aHaNI3 ICHYIOYMX CHCTEM TECTYBAaHHS 3HaHb y HaBUAJIbHOMY IPOIIECi, IXHIX
repeBar 1 HeJI0JIKiB;

o OOIpYHTYBaHHSI BUOOPY apXiTEKTYpH KIIEHT-CEPBEPHOTO THILY;

o CTBOpEHHS (YHKIIOHAJBbHUX MOAYJIIB HJis aBTOpHU3allii, TECTyBaHHS Ta
00poOKH pe3ybTaTiB;

o TMPOBEACHHA TECTyBaHHA pOOOTH CUCTEMHM B yMOBAaX peaJbHOIo

BHKOpPUCTAHHA.



2. THOOPMAIIMHUM OT' IS

2.1. AHaJti3 cyyacHMX POrpaMHHUX 3aC00iB TeCTyBAHHS

Ha croroani icHye 3HauHa KUJIbKICTh MPOTPaMHUX MPOAYKTIB, MPU3HAYCHUX JIJIS
aBTOMATH30BAHOIO KOHTPOJIIO 3HAHb. IX MOXHA YMOBHO HOJUIMTH HAa KOMepIiiiHi,
BIIKpUTI (Open-source) Ta CHeIiadi3oBaHl HaBYaJIbHI CHUCTEMHU, pPO3POOJICHI Tij
KOHKPETHI 3aKJIaJ1 OCBITH.

J1o HailOLTbII MOIIMPEHUX HaAJIeXKaTh TaKl IUIATPOPMHU:

o Moodle — motyxHa crcTemMa ynpaBiiHHS HaB4aJIbHUM mporecoM (LMS),
[0 MIATPUMYE CTBOPEHHSI KYPCiB, TECTIB, OOJIK Pe3yJIbTaTIB 1 CTATUCTUKY YCIIIIHOCTI.
[i romoBHa mepesara — yHiBepCaJbHICTh 1 PO3IIMPIOBAHICTh 3aBASAKH MOJYJbHii
cTpykTypi. IIpoTe mis HEBeMMKHX KypciB ab0 OKpeMHX JHUCIHUIUIIH BOHA MOXKe OyTH
HaJMIPHO CKJIaJIHOI0. METOI0NIOTIsl pO3TOpTaHHS Ta MOOYJOBU CHUCTEM EJIIEKTPOHHOTO

HaB4aHHS Ha 0a3l 1i€i miatdopmu pochikyerbes y [10], a TexHiuHi crenudikarii

o Home Dashboard My courses Qa Q0 e*

My courses

[ [ searcn [ Sort by coursa name + H Card + |

Revolution in History Climate Change

0% complete 12% complete 83% complete

Healthy Living Mindful course creation Stress management

100% complete 30% complete 25% complete

show| 12 v |
npeacTaBiieHi Ha odiriiiHoMy caiiti [15]. (puc.2.1)

Pucynok 2.1. — Moodle - matdopma i oprasizaiiii eJIeKTPOHHOTO HaBYaHHSI.
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o Google Classroom — 3py4Ha XMapHa CHCTEMa, SIKa J03BOJIIE BHKJIagauam
po3iaBatu 3aBJaHHs, nTpoBoaAuTH TecTu uepe3 Google Forms 1 30mpatu pesynbraTu B
aBTOMaTUYHOMY pexuMi. OCHOBHUN HENOJIIK — 0OMEKeHa (PYHKIIOHATBHICTh Y YACTHHI

MpOorpaMoOBaHUX 3aBJlaHb 1 HEMOXJIMBICTh THYYKOrO HaJAIITyBaHHS JIOTIKU

B Classroom + i

E Outline a lesson plan Translate text © | Craftahook
04
§. . Brainst Tackl
Generate a quiz (B rainstorm @ ackie common
-~/ projectideas misconceptions

TecTyBaHHs.(puc.2.2) [16]

Pucynok 2.2. — Google Classroom miardopma st €eKTPOHHOTO HaBYaHHS

o ClassMarker Tta ProProfs Quiz Maker — xomepriiii BeOcepBicH,
OpIEHTOBaHI Ha TIPOBEJCHHS OHJAWH-TECTIB, MAalOTh Cy4YacHWH iHTepdeiic, ame

noTpeOyIOTh MIAMUCKKA Ta HE JO3BOJIAIOTH MMOBHOTO KOHTPOJIO Haja JaHUMU.(puc. 2.3-

2.4) [17-18]
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Dashboard

Overview Latest results
Recent results Last 1 week v Shortcuts
Create a Test
®/ 7 67 1 Assign a Test
Finished > In progress >
Activity
Download recent activity R
Recent Tests Available soon 2 Closing soon 1
Emails
‘F 2022 - Knowledge of ClassMarker
1 emails in queue <
E How Well Do You Know ClassMarker? 3 emails sent &S

Learn more:

—  Watch our introduction video

—  Browse our user manual

Pucynok 2.3. — ClassMarker — BeGcepBic 11t TecTyBaHHS
m;krouf-s Cresme A Qua weQuzzes - bLangles Prong o Sheres - Hep »

Create Online Quiz

Bulid scored and personality quizzes using 100k+ question banks

Pucynok 2.4. — ProProfs Quiz Maker — BeGcepBic /1 TeCTyBaHHS

[lopiBHsUTBHUN aHaAI3 LHMX CHUCTEM I[IOKa3ye, M0 Xoya OUIBIIICTh 13 HHUX
3a0e3neuyroTh 0a30By (PYHKIIIOHAJIBHICTh TECTYBAaHHS, BOHM a00 HAATO CKIATHI IS

BIIPOBA/DKEHHS Y BHYTPILIHI HaBYaJIbHI MPOLECH, a00 HE JAIOTh MOKJIMBOCTI MOBHOI
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aganTarii 1 KOHKPETHI TUCIUIUIIHN. Y KOHTEKCTI BUIOI MIKOJIU BIPOBAHKCHHS TAaKUX
THCTPYMEHTIB MOTpedye NETAIbHOTO BUBYEHHS MeToAoJorii nudposizaii ocsitu..Came
TOMY pO3poOKa BJIACHOTO, CHEIIali30BAHOTO PIIICHHS IS JAUCHUILIIHA «(O0’€KTHO-
OpieHTOBaHe MpOrpaMyBaHHsI» € JOLUIbHOI. Take mporpaMHe 3a0e3medeHHs
JI03BOJIUTh peajizyBaTH YHIKaJbHI TUIIM 3aBJlaHb, MOB’S3aHl 3 aHAII30M IIPOTPaAMHOIO
KOy, TPUHITUIIAMU CIIaIKyBaHHS Ta MOIiMOp(di3My, 110 BUXOJIATH 32 MEXKI CTaHIapTHUX

TCCTOBHUX CHUCTCM.
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2.2 TexHoJi0rii po3po0KH BeO-3aCTOCYHKIB /ISl TECTYBAHHS

[IpoexkTyBaHHs Ta PO3poOKa CydyacHOI aBTOMATH30BAHOI CHCTEMH TECTyBaHHS
BHMara€ KOMILIEKCHOTO MMiJIXOIy J0 BHOOPY apXiTEeKTYpHUX PIlIEHb Ta MPOTrPamMHOTO
CTeKa. 3arajibHi KJIACHYHI MPUHIMIHA 1HXXEHEpii MpOrpaMHOro 3a0e3NeyeHHs Ta
IIPOCKTYBaHHS MOIOHUX 0araTopiBHEBUX 1HPOPMAIIIHHUX CHCTEM JIETAIbHO BUKJIAJICHO
y mociOHuky [13]. Ockinbku cucTeMa MOBHHHA 3a0e3neuyBaTu Oe3nepebiiftHy poOoTy
MiJ 4Yac OJHOYACHOTO IPOXO/KEHHS TECTYBAaHHSA BEJIMKOIO KUIBKICTIO 3700yBadiB
OCBITH, TapaHTyBaTH LUIICHICTh JaHUX Ta MAaTH 3pYy4yHI 1HCTPYMEHTH JUIsl YIPaBIIHHS
HaBYaJbHUM NPOLECOM, 1i apXiTEeKTypa TpaJULIMHO OyayeTbcsl 3a OaraTOpiBHEBOIO
KJIIEHT-CEPBEPHOIO MOIEILIIO.

s Momens mnependayae 4YITKUMW MOJAUT CUCTEMHM Ha JIOTIYHI PIBHI - PIBEHb
npeacTaBiieHHs (KIl€HTChbKa yacTuHa abo Frontend), piBeHb Oi3Hec-noriku (cepBepHa

yactuHa abo Backend) Ta piBens 30epiranns nanux (6a3a maHux).
2.2.1 Texnouorii po3pooku cepBepHoi yacTunu (Backend)

CepBepHa dYacTMHa € TMPOTPAaMHHUM SAPOM 3aCTOCYHKY, sike Oepe Ha cebe
BUKOHAHHSI HaWBaXJIMBIIUX 3aBAaHb: o0poOky HTTP-3anutiB, peanizanito Oi3Hec-
JIOTIKM MIAPAaXyHKy pe3yibTaTiB, MaplmpyTu3aiilo 1HGOpMAIIHMX TMOTOKIB Ta
3a0e3nedeHHs Oe3MeKu.

Jlns 1moOyqoBM BHCOKOHABAaHTAXKEHUX Ta HAAIMHUX OCBITHIX IJaTdopm
CTaHAAPTOM € BUKOPUCTaHHS 00'€KTHO-OPIEHTOBAaHOI MOBH TMpOrpaMmyBaHHs Java,
apXITEeKTYypH1 CTAaH/IAPTU Ta MPAKTUYHI aCTIEKTHU SIKOT ONMCcaHl B OQIiHINA TOKyMEHTAIi
kommanii Oracle [11]. Ockinbku po3poOIOBaHAa CHCTEMa OpPIEHTOBaHA Ha KOHTPOJb
3HaHb 3 JUCHUIUIIHU «OO0'€KTHO-OpIEHTOBAHE TMPOTPAMyBaHHS», TEOPETHYHOIO Ta
METOJIOJOrIYHO  0a3010 I MPOEKTYBaHHS JIOTIYHUX MOAYJIB  MOCITYXHUJIH
KOHIENTYalIbHI Mmiaxoau, mo mgochimpkytotees B [1], [2], [8] [9]. Po3pobmroBana
cUcCTeMa pHU3HaYeHa came JJisi KOHTPOJIto 3HaHb 3 napaaurmMu OOl kirouoBe 3HaUCHHS
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Ma€ KOpPEKTHa peamizallisi 0a30BHUX KOHUEMIIA MOBH (IHKamCymsiis, MoaiMopdism,
cHajKyBaHHs Ta abcTpakiis). [i mepeBaru monsraroTh y cTpOriil THIi3allii, HOTYKHHMX
MexaHi3max ympasiiHHs nam'sttio (Garbage Collection) Ta BuCOKiM e(pEeKTUBHOCTI B
0araTormoTOKOBOMY CEPEIOBHIIl, IO KPUTHUYHO BAKIMBO JUIS TMapajeiabHOi 0OpOOKH
BIJIMOBIICH CTY/ICHTIB.

OCHOBHOIO TEXHOJIOTIYHOIO 0a3010 i PO3pOOKH CEpBEPHOI JIOTIKU JOILIIBHO
obpatn ¢perimBopk Spring Boot [20]. Bin Hamae MOTYXHHA IHCTpyMEHTapid IS
mBUAKOTO cTBOpeHHs moBHOIIHHMX RESTful BeG-cepBiciB 3aBasku MexaHi3MaMm
iuBepcii ynpasiinHa (IoC) ta BmpoBamkeHHs 3anexHocTedt (Dependency Injection).
Buxopucranus ekocucteMu Spring [103BOJsS€ €(DEKTUBHO peanizyBaTh KIIOYOBUUN
(GyHKII1IOHAT CUCTEMH TECTYBAaHHS:

o YnpaBJiHHA J0CTYNmOM Ta 0e3mMeKkoI0 - 3a JOmoMOror MOAyIs Spring
Security peani3yeTbcsl HaniliHa aBTCHTH(IKALisS Ta POJbLOBa MOJETL aBTopm3arliii. Lle
J03BOJISIE  YITKO PO3MEXKYBaTH TMpaBa JIOCTYMy: CTBOPUTH 3aXHUIIEHI MaHesl
aaMiHicTpaTopa (11 r100aJbHOr0 yIpaBiIiHHS CUCTEMOIO) Ta BUMTEINSI/BUKIaaada (IJist
CTBOPEHHSI TECTIB, YIIPABJIIHHS CIIMCKAMU CTYJIEHTIB Ta MOHITOPUHTY YCITIIITHOCTI).

o O0'exTHO-pensiiiine Binoopa:xkennss (ORM) - Jlis B3aemoii 613HEC-JIOTIKH
3 0a3010 gaHUX BUKOpUCTOBYeThcs ctanmapT JPA (Java Persistence API), etasonHoro
peamizariero sikoro € Hibernate. Hibernate aBromatu3sye mporiec TpaHcdopmaiii
00'eKTiB MOBHU Java y 3anucu pessiiiiiHux Tabauib 0a3u gaHux 1 HaBmaku. Lle mo3Bosse
PO3pPOOHUKY OTEPYBATH CKJIAJHUMH 3B'S3aHUMU CYTHOCTSIMH (HANPUKIAN, CUCTEMA
3B's3kiB Mk kinacamu CtyneHt, Tect, Ilutanns, BapianTt Bianosiai Ta Pe3ynbrar) Ha
PiBHI KOAY, MIHIMI3YIOUM HanucaHHs pyTUHHUX SQL-3anuTiB Ta 3a0€31neuyrodr BUCOKY

MIBUIKICTh PO3POOKH.
2.2.2 TexHouorii kiaieaTcbkoi yactuau (Frontend)

[aTepdeiic kopucTyBaua y cucTeMi TECTyBaHHS Ma€ OyTH MaKCHUMAalbHO YyWHUM

Ta IHTYITUBHO 3pO3yMUIUM. Bynb-siki 3aTpuMKH ab0 Tepe3aBaHTaXKEHHSI CTOPIHOK T
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yac TPOXOPKEHHS TECTy MOXYTh TMPHU3BECTH 10 BTpaTH BIAMOBiAEH abo
JIECUHXPOHI3aIIii TaiiMepa.

BpaxoByroun apxiTektypy cucreMu Ha 0asi Spring Boot, mias po3poOku
KIIIEHTCHKOI dYacTHHH Oysio oOpaHo cepBepHmid mabimonizatop Thymeleaf [19] y
noegaHaHHi 3 OasoBumu BeO-rexHosorismu: HTMLS5[21], CSS3[22] Tta JavaScript.
3aranpHl TPOEKTYBaHHS 1HTEP(EHCIB 13 BUKOPUCTAHHSAM IIUX BEOTEXHOJOrIH Ta
CTBOpPEHHS TMHAMIYHMX CTOPIHOK BHCBITJICHI y HaBYaJIbHOMY MOCIOHUKY [3]. 3amicTh
BUKOpUCTaHHA TpoMmiznkux SPA-dpeliMBOpKiB, HEOOX1HA TUHAMIYHICTh Ta TUIABHICTh
1HTEepdeiicy 3a0e3neuyeTbes 3a J0IOMOror HaTuBHOTO JavaScript.

3o0kpema, Mij] yac MPOXOKEHHsI TECTy Opay3ep 3aBaHTaXye CTOPIHKY 3 MAaCHBOM
MUTaHb Juie oauH pas. [lomaneiia B3aeMomis (mepexii MiXK MATAaHHIMH) BiIOYBA€THCS
MUTTEBO TUISIXOM 3MIHM BHAUMOCTI eneMeHTiB 'y DOM-zaepeBl 3a J0MOMOTrORO
KIIEHTCHKUX CKpUIITIB 0€3 J0JaTKOBUX 3BEpPHEHb 10 cepBepa. lle mnoBHICTIO
YHEMOJXKJIUBIIIOE BTpATy OOpaHUX BIAMOBIACH Ta rapaHTye Oe3nepeliiiHy 1 TouHy poOoTy
KJIIEHTChKOrO Taitmepa. Kpim Toro, ang peanizailii 1HTEpAaKTUBHUX €JIEMEHTIB CUCTEMU
(manpuxnan, (yHKIIOHYBaHHS BOYJOBAaHOTO YaTy MIATPUMKH) BUKOPUCTOBYETHCS
TexHoJjoris acuuxponHux 3anutiB (Fetch API) no cepBepHoi yacTuHM, 110 JT03BOJISE

OHOBITIOBATH KOHTEHT Y (POHOBOMY pEeKHMi 0€3 TIepe3aBaHTaKEHHS aKTUBHOT CTOPIHKH.
2.2.3. YnpaBJiHHS JaHUMH Ta iX 30epiranHs

Cucrema TecTyBaHHSI T€HEPY€E BEIHUKY KUIbKICTh CTPYKTYpPOBAaHUX JaHUX, TOMY
BUKOPUCTAHHS peIsAliiHNX cucteM kepyBaHHs Oazamm mannx (CKbBJl) € nHaitOumbIn
OOTPYHTOBAHHUM PIIICHHSIM.

o Opranizauisa nmigkawodenb - OJHUM 13 HABY)KYUX MICIb Y MPOTYKTUBHOCTI
Be0-3aCTOCYHKIB IiJl Yac MIKOBUX HaBaHTaXE€Hb (HAMPUKIAJ, MiJl 4ac MOAYJIbHOIO
KOHTPOJIIO) € MPOLEC BCTAHOBJIEHHS 3'€IHAHHS 3 0a3010 AaHux. Jlyid po3B'si3aHHSA L€l
npoOiemMu B cydacHHX Java-3acTOCYHKax BHUKOPUCTOBYEThCs Iyl 3'emHanb HikariCP.

lle Ham3BMYallHO MIBUAKUN IHCTPYMEHT YIPABIIHHS 3'€IHAHHAMH, SKUU TIATPUMYE
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Ha0lp BIOKPUTHX MIAKIIOYEHb A0 0a3u JaHuX 1 €(QEeKTUBHO pO3MOALISE X MIX
MOTOKaMH, yHeMOxxJmBiorouMn rnepeBantaxeHHss CKB/[ Ta cyTTeBo 3MeHIIyrO4M yac
BIJITYKY cepBepa.

o Etan po3podku Ta TecryBaHHsl - Ha cranii akTMBHOI pO3POOKH MPOEKTY,
IPOEKTYBAHHS apXiTEKTypu 0a3u JaHUX Ta MEPEBIPKH MIrpaiii BUCOKOC(HEKTUBHHUM €
Bukopuctanus H2 Database. Lle pensiiiina in-memory 0a3a JaHHX, IO MM IKII0YAETHCS
3a nonomoroto H2 JDBC npaiiepis. i ronosHa mepepara mojsra€ B TOMY, IO BOHA
MO’K€ TpaloBaTH OE3MOCepeHbO B ONEPATHBHIN MaM'ATl 3aCTOCYHKY, HE BUMAararo4u
BCTaHOBJIEHHS Ta KOH(Iirypaili okpemoro cepsepa bJl. Lle 3HauHO mpuCKOproe mpoliec
PO3pOOKHU Ta aBTOMATH30BAHOT'O TECTYBAaHHS KOAY.

o IIpoaykroBe cepenoBume (Production) - J[ji1 0cTaTOYHOrO pPO3rOPTaHHSA
NpOEKTY BUKOpUCTOBYIOThCs moBHOIIHHA CKBJl, a came MySQL [12], sika rapaHTye
TpaH3aKIIHHY IUTICHICTh JaHUX Ta HaJliHE 30€peKEHHs pEe3yJbTAaTiB TECTyBaHb Ta

PO3rOpPHYTOI CTATUCTUKH.
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3. TEOPETUYHA YACTHUHA

3.1.00rpyHTyBaHHSI BUOOPY CTEKY TE€XHOJIOTIH

KommnoneHr TexHoJioris
Moga nporpamMmyBaHHS Java 17
OcHoBHUH (HpeHMBOPK Spring Boot 3.2.5
besneka Ta aBropm3ariis Spring Security
Po6ota 3 manumu Hibernate 6.4.4 & Spring Data JPA
baza nannx MySQL
[ITa60HI3aTOP Thymeleaf

Jlnst peanizaliii aBTOMaTU30BaHO1 CUCTEMH TECTyBaHHSI OyJ0 0OpaHO MOHOJITHY
KIIIEHT-CEPBEPHY apXiTeKTypy Ha 0Oa3i mrabnony mpoexktyBanHs MVC (Model-View-
Controller). ITin yac NmpoeKTyBaHHS JIOTTYHOI MOJEI Ta 3B'SI3KIB MK CYTHOCTSIMH
BUKOPUCTOBYBaIMCS YHidikoBaHl rpadiyHi maTepHu Ha ocHOBI Metopoiorii UML,
ormucanoi y [14]. Takuii miaxia A03BOJISE IISHTPATI30BAaHO YIPABIATH Oi3HEC-JIOTIKOIO,
JAHUMH Ta TPEJCTABICHHSM, IO € ONTUMAJbHHUM IS OCBITHIX IIAT(OPM 13 YITKUM
pPO3MEXYyBaHHSM TMpaB jgoctymy. llpu po3podii apXiTeKTYpHUX MOMIYIIB TaKOX
BpPaxOBYBAaBCs JIOCBIJl CTBOPEHHSI Cy4acHUX BeOCepBICIB Kadenpu KOMMI'IOTEPHUX HayK
I[TYET, 3o0kpema migxoad A0 aBTOMATH30BaHOI OOpPOOKH JOKYMEHTIB Ta MOOYI0BU
iH(hOopMaIIfHUX CHUCTEM, BHUCBITIEHI Yy HAyKOBHX cTaTTsax [6, 7]. Bubip KOHKpeTHUX
IHCTPYMEHTIB 3/IICHIOBABCS 3 OTJISITy HA BUMOTH JI0 HAAIMHOCTI, O€3MEeKH Ta MIBUIKOCTI
PO3POOKH.

1. MoBa nporpamyBaHHs Ta cepBepHa miargopma (Backend)

OCHOBOIO CEpBEpHOI YAaCTUHM 3aCTOCYHKY BHCTyNae MoBa Java, ska €
IHAYCTplaJbHUM CTaHAAPTOM [JIsi MOOYIOBU HAJIMHUX KOPHNOPATUBHUX CHUCTEM.

TonoBHEM dpeiiMBopkoM o6pano Spring Boot. Horo BHKOpHCTaHHS OGIPYHTOBYETHCS
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TaKUMU TIEpeBaramu:

o Ynpasiinus 3aje:xxkHoctavu (Maven) - [Ipoekt BukopuctoBye pom.xml ass
ABTOMATH30BaHOTO 30MpaHHA Ta yHOpPaBIIHHA MIAKIIOYEHUMH 010J10TeKaMu, 110
YHEMOJKIIUBITIOE KOH(ITIKTH BEPCiii.

« Spring Security - 3a0e3neuye HalailiHy aBTEHTHU(IKAIIO Ta aBTOpHU3AIlii0. Y
poeKTi peanizoBano SecurityConfig, 110 103BoJIsi€ PO3MEKYBATH IOCTYTI IO €HATOIHTIB
Ha ocHoBi poneii (ADMIN, TEACHER, STUDENT). Lle rapantye, mo CTYIACHT He
3MO>K€ OTPUMATHU JOCTYII IO TaHeJi CTBOPEHHSI TeCTiB a00 MEPErysiay CTATUCTUKH.

« Spring Data JPA (Hibernate) - 3a0e3neuye 00'eKTHO-pesIiiiHE
BimoOpaxkenus (ORM). Bukopucranns peno3utopiiB (Hampukian, UserRepository,
TestRepository) noszBossie BukonyBatn CRUD-omepartii 3 6a30r0 gaHux 0e3 HammcaHHS
HU3bKOpPiBHEBUX SQL-3anuTiB, onepyrodn BUKIIOYHO 00'ekTamu Java.

2. Kiienrcbka yactuna (Frontend)

Jlnst peamizanii iHTepdeiicy kopucTyBaua Oyio BiAMOBICHO Bij ckiagHux SPA-
(GpeiiMBOpKIB Ha KOpPHUCTb cepBepHOro penaepunry (Server-Side Rendering) 3a
nonomMororo madsonizaropa Thymeleaf.

o Thymeleaf (¢dhaiinu B mupekropii templates/, Taki sik admin-hub.html, test.html,
student.html) no3Bossie quHamiyHO reHepyBath HTML-cTOpiHKM Ha CTOpPOHI cepBepa,
BOY/IOBYIOUHM B HUX JIaH1 3 Java-KOHTPOJIEPIB.

o Ileit migxim 3a0e3nedye BHUCOKY IIBUIKICTh 3aBAHTAXKEHHS CTOPIHOK,
BiJicyTHICTH mpobiieM 13 SEO-iHmekcariieo Ta ijeanbHy 1HTerparito 31 Spring Security
(30KkpeMa, BUKOpPUCTAaHHS TeriB sec:authorize mjs BiioOpakeHHS PI3HUX E€JIEMEHTIB
MEHIO 3QJIEKHO B1JI pOJIi).

o Jlna crumizamii BuKOpHCTOBYeThCs Kiacuunuii CSS (static/style.css), 1o
POOUTH 3aCTOCYHOK JIETKMM Ta HE3JIC)KHUM BiJl cTopoHHIX UI-010510TeK.

3. ba3a nanux

Jlna namiiiHoro 30epiranss iHGopMalii y IPOEKTI BUKOPUCTOBY€ETHCS MMOBHOIIIHHA

pensiiitHa cucteMa yrpaBiiHHs 6azamu gaHux (MySQL).
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Bubip crangaptHoi SQL-0a3u nqaHMX 3yMOBJIEHUH ii BUCOKOIO MPOAYKTUBHICTIO,
HaJIMHICTIO Ta MaciTaboBaHicTio. Ha BiqMiHy BiJ JI€TKOBaroBHX BOYJOBaHHX PIllICHb,
BUKOpHUCTaHHs MOBHOLIHHOI pensiinoi CKBJ[ € ontumanbHuM A pealibHUX YMOB
eKCIUTyaTallii B OCBITHIX 3akjiajax. BoHa rapaHTye CTpory HUTICHICTh TaHUX, O€3MeUHe
30epiraHHs OOJIKOBMX 3aIlMCIB KOPHUCTYBadiB, CTPYKTypH TECTIB Ta pe3yJbTaTiB
OIIIHIOBAHHSI, @ TAKOXK €(PEKTUBHO 00pOOIIsiE BEIMKY KUJIbKICTh OJTHOYACHUX IT1JIKITFOYEHb
MiJ] Yac TeCTYBaHHS IUIMX TPYII CTY/ICHTIB.

Kpim Toro, BukopucrtanHs kimacuyHoi SQL-06a3u  1o3BossiE  3pYy4HO
aJAMIHICTPYBAaTH CUCTEMY, CTBOPIOBATH PE3E€PBHI KOIIii Ta MEPEBIPSATH CTATUCTUYHI J1aH1
3a JOMOMOTIO CHELIali30BAHUX I1HCTPYMEHTIB ympaBiiHHS (Hanpukiaa, MySQL
Workbench). B3zaemoniss cepBepHOi yacTUHM MporpamMu 3 0a3010 JaHUX 3IIHCHIOETHCS
3aBaskd TexHousorii Spring Data JPA (uepe3 Hibernate). Lle 3abe3neuye rHydkicTh
apXiTEKTypH, J03BOJISE TpaIloBaTH 3 JaHUMM Ha piBHI 00'ekTiB Java Oe3 HamucaHHS
cknagaux SQL-3amuTiB BpydHY Ta CYTTE€BO CHPONILYE TMOMAIBILY MIATPUMKY 1
PO3LIMPEHHS PYHKIIOHATY CUCTEMHU.

4. J1o1aTKOBi TeXHOJIOTiI

VY npoekTi peanizoBaHO CHeEliali30BaHUM MOAYJb JJIi YMTaHHS Ta JUHAMIYHOI
reHepailii TEeCTOBUX TMUTaHb 13 30BHIMHBOTO (airy. BianmoBigHO 10 apxiTEKTypH
CHUCTEMH, 3a ITI0 JIOTIKYy BiamoBimae ceppic GeneratorService. Lleit KOMIIOHEHT 34MTY€
MacuB JaHuX 13 ¢aiiny questions.json (AKWN PO3MIIIEHO B pPecypcax IPOEKTY) Ta
3MIMCHIOE X Jecepiaiizaiiio y BiAmoBigHI o0'ektr Mojemi Question 3a JOMOMOTORO
616moteku Jackson (ObjectMapper).

Po3poOneHuii  anropuT™ J03BOJISIE ABTOMATUYHO (UIBTPYBAaTW MHUTAHHS 3a
BKA3aHOIO0 TEMATHKOIO (KaTETOpPi€r0), JOTIOBHIOBATA BUOIPKY BUITaIKOBHUMH 3aBJIaHHSIMU
y pasi ix HecTayl Ta MepeMillyBaTU pe3yibTaTH Mepen Bujauero. Peanizallisi Takoro
MiXO0AY CBIAYUTH MPO BUCOKY THYYKICTh CHUCTEMH JI0 IMIOPTY 30BHIIIHIX naHuX. Lle
JI03BOJISIE  JIETKO PpO3MIMPIOBaTH 0a3y 3aBiaHb, BUKOPUCTOBYIOUM MACHBU TUTaHb,

eKCIIOPTOBaHI 31 CTOPOHHIX OCBITHIX MiargopM, 0e3 HEOOXITHOCTI 3MIHIOBATH
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CTPYKTYpy 0a3u JaHuX 41 MOAUDIKYBaTH BUXITHHUMI KOJ IPOTpamMH.
3.2. Aaropurmisanisi po00TH 3aCTOCYHKY

Po6ota cuctemu TectyBaHHS 0a3yeThCs Ha KUTHBKOX KITIOYOBUX aITOPHTMaX, SIKi
3a0e3MeYyl0Th KUTTEBUM UK MPOXOKEHHS KOHTPOJIO 3HAHB: BiJ aBTOpU3AIlii 10
nigpaxyHKy OaiiB Ta GOpMyBaHHS CTaTUCTHKHU.

1. Anroputm aBTeHTH(IKALII Ta MAPIIPYTH3aLii KOPUCTYBAaviB

Bxin y cucremy xoutpomtoetrbes AuthController Ta ¢insTpamu  Spring
Security(Puc. 3.1).

1. KopucrtyBau BBOAUTH OOJIIKOBI JaH1 Ha cTopiHil login.html.

2. Cucrema mykae 00'ext User y 0a3i qanux (depe3 UserRepository).

3. YV pasi ycmimHOi mepeBipKd MapoJsi, aJrOpUTM 3UUTYE POJIb KOPHCTyBada
(Role).

4. Ha ocHoBi poui crpaniboBye Mapipytuzatop (HomeController):

o SAxmo ADMIN -> nepenanpasnenns Ha /admin (AdminController).

o Sxmo TEACHER -> nepenamnpanienns Ha /teacher (TeacherController).

o Sxmo STUDENT -> nepenanpasienns Ha /student (StudentController).

5. VYci gii noryrotbest 3a pomnomororo UserStatusInterceptor ta 30epiraroThes

yepe3 AuditService y Tabnuiro AuditLog a1 KOHTPOITIO O€3MeKH.
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MouaTtok

BeepgeHHsa noriHa Ta naponsa Ha

cTopiHui /login

g

\ — v

\

Mepesipka nanux y 5L,
UserRepository

HeBipHo BipHo

/ MoBiAOMNEHHSA NPO NOMUIKY /

STUDENT

4

MepeHanpaBneHHA Ha
/student
StudentController

3uuTyBaHHA poni KopucTyBada

|

Aka pons User.Role?

TEACHER

4

ADMIN

!

MepeHanpaBneHHA Ha
/teacher
TeacherController

MepeHanpaeneHHa Ha /fadmin
AdminController

BaeepLieHHs MaleprTVI3aLl,iT>

Pucynok 3.1 - Cxema aBTopu3zarlii Ta MapuipyTusaiiii KOpucTyBaua.
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2. AaropuT™M npoxoa:KeHHs TecTy Ta ouiHoBanus (ResultService)

Ile sapo Gi3Hec-JI0TiKK 3aCTOCYHKY JuIs cryaeHTa. (Puc. 3.2).

1. Cryaent obupae nocrynauit Tect (Test). Cucrema 3aBaHTaKy€e CIIMCOK MTUTAHb
(Question), mOB'A3aHUX 13 IIAM TECTOM.

2. BigoOpakeHHsI MUTaHb peaizyeTbcs Ha CTOPiHIN test.html.

3. Ilicns BuOOpy BiANOBiNEH Ta HATUCKAHHS KHONKHU "3aBepmiuTu', MacuB
BimoBinen nepemaaetbes metogoMm POST Ha cepsep.

4. ResultService inimam3ye 06'ekT Result.

5. 3amyckKaeThCsl UK MEPEBIPKHU: KOXKHA BIAMOBIIb CTYJIEHTA MOPIBHIOETHCS 3
MpaBUJIBHUM BapiaHTOM (correct option), 3aganum y mojaem Question.

6. ®opmyerbes neramizamis BianoBigeil (Result. AnswerDetail), ne dikcyerbes
CTaTyC KOKHO1 BIAMOBII (PaBUJIBHO/HETIPABUIIBHO).

7. BupaxoByeTbCs 3arajibHuii 0al y BiJICOTKOBOMY CITIBBIJHOIIIEHHI a00
a0COIOTHUX BEJTUYMHAX.

8. OOG'ext Result 36epiraeThest y 0a3y maHuX, a CTyIEHT MEpEeHANpaBisIETbCS Ha

CTOPIHKY jaeTaizarii pe3yibrary (result-details.html).
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Mouatok: OTpumaHHa
BiANOBIAeN Bif cTygeHTa

|

IHiuianizavin: correctAnswers
=0, totalQuestions =0

I

BaBaHTakeHHs TecTy Ta
cnvcky Question 3 B

I

Uu e we HenepesipeHi
nuTaHHA?

Tak Hi

il v

Obuncnenns bany: score =
correctAnswers /
totalQuestions * 100

totalQuestions =
totalQuestions + 1

3unTyBaHHA ,
. 36epexeHHn 06'ekTa Result B
selectedOptionIndex Ta .
. B[l 4epe3 ResultRepository
correctOptionIndex

I

v
selectedOptionIndex == MNepeHanpaBneHHs Ha CTOPIHKY
correctOptionIndex? result-details.html

Tak Hi
isCorrect = true

correctAnswers = isCorrect = false
correctAnswers + 1

CTBOpEHHS Ta NpUB'a3ka
AnswerDetail go Result

Pucynok 3.2 - Cxema migpaxyHKy OaJiiB 3a MpOiIeHUH TeCT.



3. Aaroput™M reHepaunii TeCTOBOro KOHTeHTY OCOOIMBICTIO MPOEKTY €
ITOPUTM aBTOMATHU30BAHOTO 3amoBHEHHs 0a3zu TecTiB (GeneratorService. AITOpUTM
3YUTYE CTPYKTYpY 3 (aiimy questions.json, mapcutb JSON-00'ekTH, KOHBEPTYE iX y
Java-cytHocti Question Ta mpuB'sa3ye no BiAmoBinHOro o0'ekta Test y 6a3i manux. Lle

3HAYHO IIPUCKOPIOE IIPOICC HAIMMOBHCHHA CUCTCMH KOHTCHTOM JII BUKJIaJa4da.

3.3. [IpoeKkTyBaHHS 32CTOCYHKY

Ha erani npoekTyBaHHs Oyj0 po3poOJEHO apXITEKTypy, SKa BIANOBIIA€
npuHiunaMm SOLID, 3a0e3neuyrour BUCOKY MOJYJBHICTh Ta JIETKICTh Yy MIATPUMIL

KOAY.

3.3.1. Jloriuna apxitekTypa cucreMu

JlonaTtok CTPYKTYpHO po3aiJieHui Ha Taki joriuni mapu (Puc. 3.3) :

1. Ilap npeacrasaenns (View Layer)
Ha6ip HTML-ma6noniB Thymeleaf (manka templates), siki BignoBigatoTh 3a rpapiyHui
iHTepdeiic: maneni aaminictparopa (admin-content.html, admin-logs.html, admin-
users.html), kaGinetu (teacher.html, student.html) Ta cuctemy oOMiHy MOBiIOMJICHHSIMU
(chat.html).

2. Ilap xoutpoJepiB (Controller Layer)
Kinacu-koutposepu (Hanpukiag, AdminController, TeacherController, ChatController),
aki npuiimatorb HTTP-3anutu Big Opaysepa, nepenaroTh 1aHi Ha 0OpoOKy B cepBicH 1
nmoBepTaroTh Bianopigaui HTML-1m1a0610H 3 OHOBJICHOIO MOJEIUTIO JaHUX.

3. Hlap 6i3nec-joriku (Service Layer)
Knacu 3 iHctpykuiero @Service (TestService, AuthService, ChatService,
AuditService). Tyt iHKancyiabOoBaHa BCS CKJIaJHa JIOTIKa: Ballfallis, MiAPaXyHOK

OIIIHOK, YIIPaBJIIHHSI CECISIMH KOPUCTYBaYiB Ta Oi13HEC-TIPaBUIa CUCTEMHU.
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4. ap nocryny no nanux (Repository Layer)
IaTepdeiicn (manpuxman, ResultRepository), mo ycmaakoByroTh JpaRepository i
3abe3mneuyroTh B3aemoiro 3 b SQL.

5. Hlap mopedeii nanux (Domain Layer)

Java-xnacu (Entity), sxi € BimoOpakeHHAM TaOIUIb 023U JaHUX.
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Wap npeacraeneHHs: View Thymeleaf

login.html /

student.html / test.html /
result-details.html

teacher.html / create-
test.html / teacher-

Llap BisHec-noriku: Spring Services LWap koHTponepis: Spring MVC

AuthService admin-hub.html / admin- AuthController
logs.html / admin-
—
TestService HTTP-3anu / HTML-CTOPIHKIA o meController
chat.html

ResultService StudentController

Mepegaya gaHwx Yyepes DTO /
*— E——

Mogeni

AuditService TeacherController

. Lap goctyny o aanux: Spring Data JPA 3
ChatService PATEEY (DA pring AdminController

PoBGoTa 4yepes cyTHocTi Entity UserRepository

GeneratorService ChatController

TestRepository

ResultRepository

AuditLogRepositor

ChatMessageRepository

ABTOMaTWYHI SQL-3anm1TH
uepes Hibernate

v

PieeHb naHnx: basa gaHux

SQL DataBase

Pucynok 3.3 - Cxema JOT14HOT apXiTEKTypy Be03aCTOCYHKY



3.3.2. IIpoexkryBanns 6a3u nanux (Mogejab 1aHUX)

baza ganux cucremu moOyjoBaHa 3a PENSIIMHUM MPHUHIIMIIOM 1 HOpMai3oBaHa
JUIT YHUKHEHHsI JTyOsroBaHHs iHdopMaiii. B ocHOBI Mojeni JiexaTh Takl KIIFOUYOBI
cytHocTi (Entities) Ta 3B'sI3ku MiXk HUMHU:

1. Cyrnictb User (KopucryBau):
bazoBuii kjac s BCIX Yy4YacHUKIB CUCTeMHU. 30epirae oO0diIKOBI JaHi (username,
password) Ta ponb. [ns crnenugiyHuX moTped CTYNEHTIB peaizoBaHO PO3IIUPEHHS
mozeni — StudentUser, sika MOke MICTUTH JJOJIATKOB1 aTpuOyTH (Tpyna, CIeIiaabHICTh).

2. Cyrtnictb Test (Tecr):
LeHnTpanbHuil 00'€KT HABYAJIBHOIO Ipolecy. MICTUTh Ha3By, ONUC Ta MOCWJIAHHS Ha
aBTOpa-BHKiIaaaua (3B's130k Many-to-One 3 User).

3. Cyrtnictb Question (Ilutanus):
30epirac TEKCT NMTaHHs, BapiaHTH BIATOBIAEH Ta I1HJIEKC IPABWIBHOI BIIOBIII.
[ToB's3ana 3 cytHicTio Test (3B's130k Many-t0-One: GaraTto muTaHb HajleXaTh OJHOMY
TECTY).

4. Cytnictb Result (Pe3yabrar):
CytHicTh, mo ¢ikcye ¢dakt npoxomxkeHHs Ttecty. [loB'szye cryaenta (User) Ta
koHkpeTHu icriut (Test). 30epirae migcyMKoBUi Oan, AaTy MPOXOHKEHHS, a TaKOX
JeTani3aiiio KoxxHoi Bianosial (AnswerDetail).

5. JlomomiskHi cyTHOCTI:
ChatMessage mys peanmizaiii BHYTPIIIHBOTO YaTy CHUCTEMH MIXK KOPHUCTyBauaMH Ta
AuditLog s 30epiranHst icTopii Aii (XTO, KOJU 1 SIKI 3MIHM BHOCHUB y CHUCTEMY) JUIS

3a0e3MeueHHs Po30pocTi Ta 6e3neku (SystemSettings).
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4. IPAKTUYHA YACTUHA

4.1. Ilporpamua peaJiizanisi 3aCTOCYHKY VISl TECTYBaHHS

[IpakTyHa peanizallis Be03aCTOCYHKY BUKOHAHA MOBOIO MporpamyBaHHs Java 3
BUKOpHUCTaHHSIM (pperiMBOpKy Spring Boot. [IpoekT Mae 4iTKy MakeTHY CTPYKTYpY, sKa
BignoBigae apxirekrypunomy mnatepny MVC (Model-View-Controller) ta npuHImmam
enuHOI BignosiganbHocTi (Single Responsibility).

OcHOBHa JIOT1Ka 3aCTOCYHKY PO3MOAiIeHa MI>)K TAKUMHU KJIIFOYOBUMHU MMAKETAMMU:

1. IHaker config (Kondirypauisi cucremn)

Kiac SecurityConfig BiamoBinae 3a HajgamTyBaHHs O0e3neku (Spring Security). Y HbOMY
peanizoBaHo wmmdpyBaHHs mnapoaiB 3a jgomnomoroto BCryptPasswordEncoder Ta
HaJAlITOBAaHO JAHIIOKOK (iabTpiB Oesneku (SecurityFilterChain). 3aBnsxu 1upomy
€KpaHu MapLIpPYTU3YIOThCS 3a1eXHO Bl poiii: goctyn 10 URL /admin/ mae nuie ponb
ADMIN, no /teacher/ — TEACHER, a no /student/ — STUDENT.

Knac Datalnitializer (immnementye CommandLineRunner) BHKOpHUCTOBYETBHCS st
MEPBUHHOTO HAMOBHEHHS 0a3u JaHUX 0a30BHUMHU KOpPUCTyBauamu (aJaMiHICTPATOPOM,
BUKJIa/IaueM) TIiJ] 4ac MepIioro 3amycKy 3aCTOCYHKY.

2. ITaker model (O6'ekTHA MO€JIb)

Mictute cytHocti JPA (Entity), siki BimoOpaxaroTbest Ha Tabinuui B 6a31 manux SQL.
Hampuknan, xkmacu User, StudentUser, Test, Question, Result, AuditLog. Yci momeni
MICTATh  BiAnmoBigHI aHoTauii Hibernate (@Entity, @Table, (@OneToMany,
@ManyToOne) 1151 aBTOMaTHYHOI T€HEPAIIii peTsIIHHUX 3B'SI3KIB.

3. IHaker repository (JdocTyn 10 1aHuX)

Mictute  iHTepdeiicu  (manpukman, TestRepository, ResultRepository),  ski

ycnaakoByioTh JpaRepository. Bonum 3a0e3medyioTh BUKOHAHHS 0a30BUX Omeparlii
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(CRUD) Ta cmemiani3oBaHUX 3amUTIB (HampUKIIAZ, MOLIYK Pe3yJbTaTiB KOHKPETHOTO
cTyneHTa) 6e3 HeoOxigHocTi Hamcanas SQL-koxy.

4. ITakert service (bizHec-y0rika)
ResultService: MICTUTh KpUTHYHY JIOTIKY MEpEBIPKUA BIAMOBiACH cTyneHTa. Mertoa
npuiimae MacuB oOpaHUX BiANOBiJeH, MopiBHIOE iX 3 correctOptionlndex koxHOTO
NUTaHHs, BAPAXOBYE 3araibHUM 0an ta ¢popmye aeranizaiito AnswerDetail.
GeneratorService: peanizye mapcwr ¢ainy questions.json. Lle mo3Bossie BHkiIamagy
aBTOMATUYHO IMIIOPTYBAaTH MUTaHHS Oe3M0CcepeHbO B 0a3y JaHUX.
AuditService: ¢Qikcye Al KOPUCTYBauiB Ta 30€epirae ix y CUCTEMY JIOTYBaHHS.

S. IHaker controller (Mapmpyru3auisi 3a1MTiB)
Kontponepu (AdminController, TeacherController, StudentController, AuthController)
00poOssitore HTTP-3anutu Big KiieHTa. BOHM OTpUMYIOTH J1aHi 3 CEpPBICIB 1 IEPEAIOTh
ix y mab6nonu Thymeleaf (manka resources/templates/).

6. Kuienrcbka yactuna (Frontend)
Intepdeiic peamizoBaHo 3a nonomororo HTML-ma6noniB Thymeleaf (nanpukian,
student.html, test.html). Jlns cTwmizamnii BUKOpUCTOBYEThCS e€nuHui (aitn style.css.
BinoOpakeHHsT eneMeHTIB 1HTepdeicy € NMHAMIYHMM 3aBIsSKH Teram sec:authorize
(manpukmnan, KHomka "AJIMiH-IaHeNnb" 3'SBISETHCS JIMIIE Y KOPHUCTYBadiB 3

B/IMOBITHUMH TIpaBaMHu ).

4.2. TectyBaHHSI MPOrPAMHOIO MPOAYKTY

s 3abe3neueHHs HaAIMHOCTI Ta Oe3nepebiitHoi poOoTH cucteMu OyIio
MPOBEJCHO KOMIUIEKCHE TECTyBaHHS  pO3POOJIEHOTO MPOrPaMHOTO  MPOIYKTY.
MeTo10JTOTIYHOK0 OCHOBOIO JIJIS IIEPEBIPKHU MPAIIe3aTHOCTI CHCTEMH CTaB MOCIOHUK [5].
OcCKUIbKM 3aCTOCYHOK OpIEHTOBAHMI Ha HaBYaJIbHHUI Mpolec, ocolOiuBa yBara
npuaisaca QyHKIIOHAIBHOMY TECTYBAHHIO Ta TECTYBAHHIO O€3MEKH.

1. ®ynkuionaabHe TectyBanHsi (Functional Testing) - Byno po3po6ieno Ta
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ycmimHo TnporaeHo Hu3Ky TtecT-keiciB (Test Cases), siki IMITYyIOTh peanbHI i
KOPHCTYBaYiB.

. Tecm-keiic 1: Peecmpayis ma asmopusayis. IlepeBipeHo ycminiHe
CTBOpPEHHSI OOJIKOBUX 3amuciB aaMiHicTpaTopoM. [linTBepaxkeHO, 10 NpHU BBEACHHI
HEIPaBUJILHOTO JIOTiHA a0 MapoJig CUCTEMa BUJA€ BIANOBIAHE IMOMEPEIKEHHS 1 HE

JOITyCKa€e KOpUCTyBaya J0 naHelni ynpasiinasa(Puc. 4.1,4.2).

£ KepyBaHHA KopucTyBayamm TR o |

[ Q MouHiTe BBOOMTH iM'A KOpUCTYBaYa ANA (ineTpauii..

CTEOpPUTH HOBOIO KOPUCTYBa4a

Banerma et . ®

Pucynox 4.1 — cTBopeHHsI KOPUCTYBava aIMiHICTPATOPOM.

Bxio y cucrtemy

Noriu:

Mapone:

®

HeeipHuiA noriv abo naponk

Pucynox 4.2 — Cripo0a BBeI€HHSI HE PABUIILHOTO NapoJist 00 JIOTIHY
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. Tecm-xetic 2: Cmeopennus mecmy eukiaoauwem. IlepeBipeno dopmy
CTBOpeHHS TecTy (create-test.html). Cucrema kKopekTHO 30epirae Ha3By TECTY, MUTAHHS
Ta 1aeHTHdIKaTOp TpaBWIbHOI BiAmoBial B 0azy ganux SQL. Takox ycmimHo

POTECTOBAHO iIMITOPT nuTaHb uepe3 GeneratorService(Puc. 4.3,4.4).

HoBui Tect CmE

Hasea Tecty (cGoB'AsKoBO):

Monimopdiam

MutaHHa N1

TekcT nuTaHHA

[le BUSHAYaETLCA, AKMIA CamMe METOf BUKNWUKATK NpM NisHbOMY 38'A3yBaHHI (dynamic binding)?

BapiaxTtu (obepite nf y Bi, iAb Kpy ):
Mg, Yac komninAyiT

® Mig vac BukoHaHHA (runtime)
Mig yac cTeopeHHA JAR dainy

B HanawTysaHHax IDE

<k [onatv nuTaHHA

Pucynox 4.3 — CtBopenHs tecty Buknamgauem

%> MNeHepaTop TecTiB

== [

KepyBaHHA TecTamu =) NETEEEm e
HasBa Tecty CraTtyc aii
TecT: Monimopdiam MpUXoBaHWiA & E 7]
TecT: IHKancynauis MpuxoBaHWin ® =4 1]
TecT: Knacu MpuxoBaHWiA & Ef @
TecT: IuTepcheicu AKTUBHUIA (O] E 1]

Pucynok 4.4 — I'eneparist Tecty uepe3 GeneratorService
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. Tecm-xetic 3: I[Ipoxooacennss mecmy cmydenmom. CTyIeHT 00Mpa€e TeCT 3i
cnucky pgoctynHux. [lepeBipeHO KopekTHiCTh miapaxyHKy OamiB (ResultService).
Pe3ynbpTaT TOYHO BIAMOBINAIOTH KIJIBKOCTI MPaBWJIBHUX BiJNoBiAeH. [laHi KOPEKTHO

30epiraroThes 1 BimoOpakaroThes Ha cTopini result-details.html(Puc. 4.5).
TecT: Nonimopdiam flo crucxy Tectis

CryneHT:

Pexivm: 3BuuaiiHui
& Taiimep: 18 cek na nutanna
[l Nporpec: 1/5

1. Oe BU3HAYaETbCH, AKMA caMe MeTo BUKMUKaTH NP NisHbOMY 3B'A3yBaHHi (dynamic binding)?
O Mg yac koMninayii
O Tip yac BukoHaHHsA (runtime)
O Mig yac cTeopedHa JAR cainy

O B HanawTyBaHHAX IDE

Pucynok 4.5 — IIpoxopkeHHS TECTY CTYyIE€HTOM

2. TectyBanHs 0e3nexku Ta npas aocrymy (Security Testing) - 3axuct cucremu
TECTYBABCS LIUISIXOM CIPOO HECAaHKLIOHOBAHOT'O JOCTYITY /10 CTOPIHOK.

. Cnpoba cTynmeHTa 3aliTH 3a NOpsSMUM TocwiaHHAM /admin/stats aGo
/teacher/students aBToMatuuHO OJIOKyeThCs MexaHi3MaMu SecurityConfig, micis doro

BiZIOYBa€ThCS TIepeHAnpaBiieHHs Ha cTopiHKy aBreHTHDiKarii(login.html).

. byno mepeBipeno poboty UserStatusinterceptor, skuii ycminmHo

aiit (Puc. 4.6).
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T] XKypHan cucteMHux noain

[2826-85-25 17:32:42] CTesopeHo KOpUCTyeadqa: Buknagawd

[2026-85-25 17:32:46] CTEOpEeHO KOpPMCTyEBaqa: BaneHTuH WkWUbKWA

Pucynok 4.6 — )KypHain cucTeMHUX MOTii

3. TectyBanus kopuctyBaubkoro intepdeiicy (UI/UX Testing) - [lepeBipeno
KOpekTHe BinoOpakeHHa maoOnoHiB Thymeleaf. Ilepekonano, mo ¢opMu BianpaBKu
JAHUX TpaloloTh 0e3 TOMUJIOK, a TMOBIJIOMJIEHHS (BKJIIOYAaOYM dYaT Ha 0asi
ChatMessage) cBO€4aCHO OHOBITIOIOTHCS.

BucHoBoOK 10 nmiapo3ainy.

Bci eranu TecTyBaHHS 3aBepIIMIMCS YCHIITHO. BusBleHI Ha erari po3poOku apiOHI
HEJIOIKU OyJIM BUIIPABJICHI. 3aCTOCYHOK MOBHICTIO BIJMOBI/Ia€ MOYATKOBUM BUMOTaM 1

TOTOBHH J0 €KCIUTyaTarli.
4.3. IncTpyKuis aJis KOpUCTYBaviB

3anexHo Bia npuzHadeHoi poii (CtyaeHt, Bukiiagau abo AnmiHicTpaTop), michs
aBTOpH3aIlli KOPUCTYBA4 OTPUMYE JOCTYII JO BIAMOBITHOTO (DYHKITIOHAITY.

4.3.1. Incrpykuis pias CrtygeHra

1. ABTopu3anisi - Ha crapToBiii CTOpiHIII BBEIITH CBi JIOTIH Ta TapoOJb,
HaJIaHUK aIMIHICTPATOPOM.

2. TI'onoBumii expan - Ilicns Bxoay Biakpuerbes "OcoOucTHil KaOiHET
cryaenta"(Puc. 4.7.). Tyt Bu moda4yute CIUCOK JOCTYIMHUX JJIsl IPOXOKCHHS TECTIB Ta

O3/ BallIUX MOTIEPEAHIX pe3yJIbTaTiB.
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’ KaﬁiHeT CTy.D,eHTa Mpwueit, BaneHTnH W Kknubkui ! m

[JocTynHi TecTH

TecT: Nonimopdizm TecT: IHTepdencu TecT: IHKancynsauia
5 nuTaHs 5 nuTaHs 5 nuTaHL
Ex3zameH-pesxum Ek3ameH-pexum Ek3ameH-pexum

Moi peaynsTaTi Ta cTaTUCTMKA

Beboro cnpoB: 1

HaWkpawuni pesynsrat: 3 banie

Tect Pesynstat Pexum Yac Oii

TecT: Monimopdizm 3/5 3euuaiHui 21 cex Detani Q

Pucynok 4.7 — KaGiHet cTygeHTa

3. IIpoxomxenns: Tecty - OOepiTh TecT 31 cnucky Ta HaTucHITH "l[louatn". Ha
€KpaHl 3'IBISATHCS THUTAaHHS 3 BapilaHTaMU BIAMOBIACH. YBaXXHO MPOYUTANTE KOXKHE
MUTaHHA Ta 00€piTh OJIMH NMPABUIILHUN BapiaHT.

4. 3aBepumiennsi - Ilicas BiAMOBiAI HAa BCI NUTAHHS HATHCHITH KHOIIKY
"3aBepmmtu TecT'. CHCTeMa MUTTEBO OTPAIIOE Ballll BIAMOBIAI Ta TOKa)Xe Barll
pe3ynbTaT, a TaKOX JO3BOJIUTH IEPETJISHYTH, JI€ CaM€ BH JOMYCTHJIN TTOMHIJIKH
(3e71eHUM  KOJIbOPOM  MIACBIYYIOTHCS ~ MPaBWIbHI  BIAMOBIAI, YEPBOHUM  —

HenpaBwibHi)(Puc. 4.8).
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OeTtani npoxogXeHHA TecTy Hasan

TecT: NMonimopdism

CTyAeHT: BaneHTuH LLKMLBKWA PeaynetaT: 5/ 5

Yac BMKOHAHHA: 8T CEK. PeXnM: 3eM4aiHKIA

AHani3 BignoBigen

1. [le BM3HA4YaETbCA, AKMA caMe MeTOA BMKITMKATH NP NisHbOMY 3B'AsyBaHHi (dynamic binding)?

Baiua signosis: 6. Mig 4ac BMKOHAHHA (runtime)
MpaenneHo

2. Ak HasMBAaETLCA MONUIMBICTE MeTOOY BUKOHYBATK Pi3Hi Oil 3anexHo Big ob'eKkTa, Wo HOro BUKNNKae?

Balua sianosias: B. MoniMopdizm
MpaEnunLHO

3. Wo Take Overloading (nepeBaHTaXeHHA) meToOy?

Bala BiAnoBib: 6. KiNkka METOAIE 3 OAHAKOBUM IM'AM, ane PizHMMK NapaMeTpamu
MpaeunLHO

4. o take Overriding (nepeBn3Ha4yeHHA) MeToay ?

Balua siAnosiL: a. 3MiHa NOTIKN 6aTLKIBCLKOTO METOAY Y ACYIPHLOMY Knaci
MpaenneHo

5. flka aHoTaUiA BUKOPUCTOBYETLCH B Java ANA NiATBEPOXEHHA NepeBU3HAYEHHA MeToay ?

Bawa sinnosigb: a. @Override

MbaeuneHo

Pucynox 4.8 — Jleramni npoXoKEHHS TECTY.

4.3.2. IncTpykuis A5 Bukiagaua

1. Ocobuctuii kadiner - Ilicis aBropuzarii BukiIamad norparuisie a0 "Ilanemni

KOHTEHTY.

Bukianava"(Puc. 4.9), ne 3HaXOmAThCS IHCTPYMEHTH Ui CTBOPEHHS HABYAJIBHOTO
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g naHenb B“Kna.ﬂaqa & Crynenti ok Hosui Tect m

%} MeHepaTop TecTiB

Beegits TEMY ANA TECTY.

@ KepyBaHHA TecTamun [3 MNokasatw apxis
Hassa Tecty Crartyc oii
TecT: Monimopdizm AKTUBHMI o] @ B | ]
TecT: IHkancynsuis AKTUBHUi © @ o =]
Tect: Knacu AKTHEHMIA o] @ & 1]

Pucynok 4.9 — Ilanens Bukiagava

2. CrBopeHnHns TectiB - HartucHite kHOnky "CtBOpuTH TecT". BBemiTh HasBy,
OTIMC Ta JIoAalTe HeOOX1aHY KUIbKICTh TUTaHb 13 3a3HAYCHHSIM MPABUILHUX BIATOBIIESH.
Takox moctymHa (yHKIISI aBBTOMaTUYHOTO reHeparopa nutanb(Puc. 4.3).

3. Ananiz ycmimuoctri - Y posaimi "CryneHTu" BUKIAIad Ma€ 3MOTY
nepernsagatd  cnucok (Puc. 4.10) 3m00yBadiB OCBITH Ta JCTadbHY CTATHCTHKY

npoxokeHHs(Puc. 15-16) cTBOpEeHNX HUM TECTiB KOXHHM OKPEMHUM CTYJICHTOM.

£ Cnucok cTyaeHTiB Hasan 7o naveri

TNoriH cTyneHTa Ponb y cuctemi CTraTucTHKa

ivan CryneHt [l Pesynbrat

BaneHTuH LUkuubk1A CryneHt [l Pesynbrat

Pucynok 4.10 — Criucok CTyA€eHTIB
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(L]l Pesynbratn: BaneHTuH LUKMLUbKUIA

CepegHii 6an

100,0%

lcTopia ycnilwHoOCTI

Hasea tecty Pesynerar
Tect Monimopdism 575
Pucynok 4.11 —

OeTtani npoxoaXeHHA TecTy

TecT: Monimopdism
CTyaeHT: BaneHTuH LLKMUBbKWIA

Yac BMKOHAHHA: 21 CeK.

AHaniz Bignosigen

TecTiB cKknageHo

1

Dara fuli)

25052026 14:33 MepernanyTi ®

Pe3ynbpratu ctynenra

Hazapn

Pesynerat: 3/5

PewumM: 38M4anH1i

1. e BU3HAYaAETbCA, AKMWA caMe MeTod BUKMMKATH NPU NisHbOMY 3B'A3yBaHHI (dynamic binding)?

Bawa Bignosige: 6. Mia Yac BMKOHAHHs (runtime)
MpaBunkLHO

2. Alk Ha3BaeTbLCHA MOXNUBICTE MeTOAQY BUKOHYBATH PisHi Ail 3anexHo Big o6'exTa, Wo WOro BUKNUKae?

Balwa Bianosigs: &. MoniMopdiam
MpaBunkLHO

3. Wo Take Overloading (nepeBaHTaXeHHA) MeToay?

Bawa eignosige: rHaerigyBaHHA-MeTORY

MpaewneHa Bignoeige: 6. Kinkka meTogie 3 0AHAKOBMM IM'AIM, ane pi3HAMK NapamMeTpaMu

Pucynox 4.12 — JletanpHa cTaTUCTUKA PE3YyJIbTATIB CTYACHTA

Lo cnucky CTYAEHTIB
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4.3.3. IncTpykuis 1 AamiHicTparopa

Pons aaminicTparopa mnpu3HayeHa IS 3AIMCHEHHS TEXHIYHOI MiATPUMKH,
KOH(IrypyBaHHS CUCTEMHUX ITapaMeTpiB Ta II100aJIbHOTO MOHITOPUHTY Mparie3/1aTHOCTI
wiaropmMu  aBTOMaTHU30BaHOro TecTtyBaHHs. [licms  ycmimHOi  aBTeHTH(IKAIT
KopucTtyBad 13 posutro ADMIN 3a 1ormomMororw MexaHi3MiB MapIIpyTH3aIlii aBTOMAaTHYHO
MIepEHANPABISIETHCS HA TOJIOBHY CTOPIHKY KEpYyBaHHSI.

Huxye HaBegeHO JeTalbHUN ONKMC (PYHKIIOHAIBHUX MOXJIMBOCTEH Ta
THCTPYKIIIIO 3 BAKOPUCTAHHS KOKHOTO PO3/LTY MaHesl aAMiHICTpaTopa:

1.IManens agminicTpaTopa (Admin Hub) - 'onoBHe BikHO aagMiHICTpaTOpa IO

3a0e3reyye JOCTYII J0 TII00aTpHUX HanamTyBaHb(Puc. 4.13).

© Nanenb agminicTpaTopa m

2 @ M

KopuctyBaui KoHTeHT CraTucTuKa

KEPYBEHHF! akayHTamu Ta napenamu KBDyEaHHﬂ TecTamu Ta KaTteropiamMmu AHaniTuka YCMIWHOCTI CUCTEMW

U g @

KypHan NaHens BUKNaga4a KabiHeT cTygeHTa

I'Iepernﬂ,a CUCTEMHUX NOMNB KED\_{BHHHH TecTaMi Ta pesynsratamu I'Iepernﬂ,a TecTIB O4MMa Y4HA

Pucynok 4.13 — I[1anens agmiHicTpaTopa

2.YupaBiiHHA KopucTyBauyaMu - [[oBHUI CIHCOK YCIX 3apeecTpoBaHMX y 0asi

JTaHUX 0ci0. AIMIHICTpaTOp MOKe BUKOHYBaTH Taki Aii(Puc. 4.14):

1. [lepernsan aetanbHoi 1HOpMaIii MpodiiB KOPUCTYBAUIB.
2. PenaryBanus o0ikoBUX JaHUX a00 Ha/IaHHs/3MiHA POJIi KOPHCTYBAva.
3. TumMuacoBe 0JJOKyBaHHS YM TTOBHE BUIAIICHHS 00JIIKOBHUX.
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£ KepyBaHHs KopucTyBauamm

[ Q TMOYHITE BBOAMTH iM'A KOPMCTYBaYa ANsA (INkTpaLyi..

CTEOpPUTU HOBOTO KOPUCTYBaya

TNoriH

Cnucok KopucTyBadiB

ID Norix Maponb
1 admin
3 Buknagay seresens  (saumpposano)

4 BaneHTuH LKnusKriA

Maponb

Ponb

© Aamin

S Buutens

@ Crynent

Cratyc

AKTUBHWIA

AKTUBHWA

AKTUBHWIA

£} FonosHa navens m

& Cryneut

-

Ois
& npopine @ @

CucmemHul akkayHm
& Mpoine  Brokysarn @, §
& Mpocine  Briokysatn @,

Pucynox 4.14 — [Tanens YnpaBiaiHHS KOPUCTYBauyaMu

3. Ayaut cucremu - Y pozauni "XKypran" amMmiHICTpaTop MOXKE MeperjsaaTu

ICTOpIIO Aiil y cucTteMi (4ac BXOAY KOPUCTYBadiB, CTBOPEHHS HOBUX TECTIB TOIIIO), IO

J0TIoMarae BUSIBIISTH Mi03piny akTuBHiCTH(Puc. 4.6).

4. Kontent - VY po3aim "KoHTeHT" aaMiHICTpaTop Mae€ JOCTYNm J0 BCIX

HaBUYaJBHUX MaTepiamiB. BiH Mo)ke meperisgaTy BCl TECTH Ta MUTAHHS, SIKI CTBOPUIIN

BUKJIa/1avi. 3a moTpeOu aaMiHiCTpaTOp MOXke BuaanuTu 3actapiii rectu(Puc. 4.15).

KepyBaHHSA KOHTEHTOM

@ Cnwucok ycix TecTie

Hasea TecTy KaTteropis
Tect: Nonimopdiam Monimopdizm
TecT: IHTepcheiicu |IHTepdheicu
TecT: IHKancynsAuUia IHkancynALiA

Craryc

AKTUBHUIA

AKTUBHUIA

AKTUBHUIA

7 Mokasatn apxis

Lii
© @
© @
© @

£} MonoeHa naHens m

ok CteOpUTH TECT

0o (]
0o (]
Ef (]

Pucynok 4.15 — [Tanens KepyBaHHS KOHTEHTOM
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5.Craructuka ta inme - Y po3aun "CratucTuka Ta iHme" aaMiHICTpaTOp MOXe
NEePErIsiIaTi CTATUCTUKY MPOXOKEHHS TECTIB CTY/IEHTAaMH Ta iX YCHIIIHICTh. a TaKOX

Mae GyHkmii CuCTeMHHX HaamTyBaHb Ta KepyBanus O0e3mnexoro(Puc. 4.16).

CucremMHi HAJIAIITYBAHHSA:

1. "PeskuM TeXHIYHHX POOIT" - 103BOJISIE 3aKpUBATH/BIIKPUBATH JOCTYII J0
CEpBICY JIJISl IEBHUX TEXHIYHUX MAHIMYJISAIIN aAMIHICTPATOPOM.

2. "octymy a0 4aty" — 3akpuBae/BinkpuBae (QYHKIIIFO BUKOPUCTAHHS YaTy

JUTSI KOPUCTYBAYIB.

KepyBanns 0e3nekoro:

1. "Ouy"ceTUTH YaT' — ITOBHICTIO BUAAJISIE BC1 OBIIOMJIEHHS B YaTi.
2. "JaBepmiuTH BCi cecii' — BC1 cecii KOpUCTyBauiB OyAyTh 3aBEPIIICHI.
lLlCtaTucTuka Ta iHwe aroncemaner: ()
Beeoro cnpcs CEPEHHM 6an cHcTeMu AKTHBHMX TecTie
2 40,0% 3
CepeaHsa YCnillHICTb 3a TECTAMK YeniwHicTs cnpo6
Mokasye cepe/Hii BACOTOK NpaBMIbHUX BIANOBIAEN. UM HIGKYE CMY3KKa Yeniwno (260%): 1
(4epBoHa), TMM CKMagHILe CTYAEHTaMm JacThCA e MaTepian.
TecT ﬂOﬂiMODquSM 40,0% NpaBUNbEHUX Heycﬂiu]HO: 1
— . ]
' Y
CUCTeMHI HanalwTyBaHHA © KepysaHHA Ge3nekot

Pexum TEXHIUHUX pobIT

OocTtyn oo vaty BUMEHYTH

i

Pucynok 4.16 — [1anens CraTtuctuka Ta iHIIe
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6.11anean BUKJIaAa4a - AIMiHICTpaTOp Mae JOCTyN 10 iHTepdelcy BUKIIaIadiB,
00 OmepaTWBHO JOMOMAaraTv iM y pasi TpyAHomliB. Hampukman, sKIo BUKIagad HeE
MOKE po310paTHcs, K 3reHEpPYBAaTH MUTAHHA YU HAJIAINTYBaTH TECT, aJMIHICTpaToOp
MOJK€ 3alTH 1 JOMOMOI'TH HOMY TEXHIYHO.

7.Kabiner cryaeHTa - AJMIHICTpATOp TaKOXX MOXKE OauyuTH CHUCTEMY OYHMMA
CTYJICHTIB, 1[0 JIONIOMarae BUPIITyBaTH TeXHIYHI Mpobsiemu. Hampukiaz, sKio mig Jac
TECTy Yy CTyAEHTa 3HUK IHTEpHET ab0 BHMKHYJOCS CBITJIO, aAMIHICTPATOp MOXKe
MEepeBIpUTH Horo 30epekeHuil pe3yibTaT 1, 32 HEOOXITHOCTI, HAJaTH TEXHIYHY
MO>KJIUBICTh IEPECKIACTH TECT.

Takox JUIsl BCIX KOPUCTYBAYiB CHCTEMH AOCTYNHUN Moayhp "Yar miarpumku”
(chat.html), ne Mo>xHa 0OMIHIOBATHCS TTOBIJJOMJICHHSIMH II0JI0 HABYAJIBHOTO MPOIIECY Ta

MOBIIOMJISITH MPO MTOMUJIKH Ta HecpaBHOCTI cuctemu(Puc.4. 17).

BaneHTHH LUKHULKMA  (isco) 15:00:29 ®

@d

Staff 18:00:34

@bL®

[NoBigoMNEeHHA.. °

©

Pucynok 4.17 — Yat niaTpuMKH.
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BUCHOBOK

Y Xxoxl BUKOHaHHS KBajiikamiiiHoi poboTn Oyj0 pPo3po0JeHO MporpamMHe
3a0e3nedeHHs] Il TECTYBAaHHS CTYICHTIB 3 JUCHUILIIHU «OO0’€KTHO-OpPIEHTOBAHE
nporpamyBaHHs». CTBOpeHa cucTeMa € MOBHO(YHKIIIOHAIbHUM BE0-3aCTOCYHKOM, KU
aBTOMATHU3YE MPOIEC

NepeBIPKU 3HaHb, 3a0e3neuye 00'€KTUBHICTD OLIIHIOBAHHS Ta CIIPOILYE B3a€EMO/IIIO
MDK BHUKJIaJIayaMU Ta CTYJIEHTAMHU.

Iix yac podoTH 0yJI0 BUPILLICHO HACTYIIHI 3aBJAHHSA:

1. IIpoBeneHo aHaimi3 ICHYIOUHMX CHCTEM KOMII'IOTEPHOTO TECTyBaHHS Ta
OOTpYHTOBAHO HEOOXIJIHICTh PO3POOKH CHEIIali30BAHOIO PIIIEHHS IS JUCHUILTIHH
OOIL

2. OOpaHo cyyacHu#l CTeKk TeXHOJIOTiM Ha 6a31 MoBM Java Ta (perMBOpKY
Spring Boot, mo 3a0e3nedye BUCOKY NMPOAYKTHBHICTb, MACIITA0OBAHICTh Ta O€3MeKy
3aCTOCYHKY. JlJis 30epexeHHs TaHUX BUKOPUCTAHO OO'€KTHO-pesAlliiiHe BiAoOpaKeHHs
Hibernate ta 6a3y manux SQL.

3. CrpoeKkToBaHO apXITEKTypy CHUCTEMHM, LIO BKJIIOYAE TPU OCHOBHI POJI:
CTYIEHT (TPOXOJKEHHSI TECTIB), BHUKJIaAad (KepyBaHHS KOHTEHTOM Ta TIEPEryIsi
CTaTUCTUKHU) Ta aIMIHICTpATOp (KEpyBaHHS KOPUCTYBayaMU Ta CUCTEMHUHN ayJInT).

4. PeanizoBano mnporpaMHi Moxaymi Uil aBTEHTH(iKalii, JUHAMIYHOI
re’epaiii nuTaHb, OOpOOKM pe3ysbTaTiB TECTyBaHHS Ta Bi3yami3alli aHATITUYHHUX
TaHHX.

5. IIpoBeneno tecryBanHs po3pobieHoro 113, ske miaTBepAMIO CTaOUIbHICTh
po0oTH BCix GyHKIIOHATHLHUX OJIOKIB Ta BiJIMOBIIHICTh BUMOTAaM TEXHIYHOTO 3aBJaHHSI.

6. Po3podJiena cuctema 03BOJISIE  BUKJIaJadaM CTBOPIOBAaTH  TECTOBI
3aBJIaHHS PI13HOTO PIBHS CKJIAJHOCTI, a CTYJE€HTaM — OTPUMYBAaTH MHUTTEBUN 3BOPOTHHIA
3B’SI30K L10JI0 P1BHS CBOIX 3HAHb.
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HomaTok A

Package config/Datalnitializer
package com.example.oopp.config;

import com.example.oopp.model.User;
import com.example.oopp.repository.UserRepository;
import org.springframework.boot. CommandLineRunner;
import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;
import org.springframework.security.crypto.bcrypt.BCryptPasswordEncoder;
@Configuration
public class Datalnitializer {
@Bean
CommandLineRunner initUsers(UserRepository userRepo, BCryptPasswordEncoder encoder) {
return args -> {
if (userRepo.count() == 0) {
userRepo.save(new User(null, "admin", encoder.encode("admin123"), "ADMIN™));
userRepo.save(new User(null, "ivan", encoder.encode('1234"), "STUDENT"));
System.out.println("Kopucrysaui crBopeni 3 mudpysanusm BCrypt");

}
%

¥
¥

class SecurityConfig
package com.example.oopp.config;

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.security.config.annotation.web.builders.HttpSecurity;

import org.springframework.security.config.annotation.web.configuration.EnableWebSecurity;
import org.springframework.security.web.SecurityFilterChain;

import org.springframework.security.crypto.bcrypt.BCryptPasswordEncoder;

@Configuration
@EnableWebSecurity
public class SecurityConfig {
@Bean
public BCryptPasswordEncoder passwordEncoder() {
return new BCryptPasswordEncoder();
}
@Bean
public SecurityFilterChain filterChain(HttpSecurity http) throws Exception {
http
.csrf(csrf -> csrf.disable())
.headers(headers -> headers.frameOptions(f -> f.disable()))
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.authorizeHttpRequests(auth -> auth
.requestMatchers( "/style.css", "/js/**").permitAll()
.requestMatchers(*'/student/**", "/teacher/**", "/admin/**").permitAll()
.anyRequest().permitAll()

47



return http.build();
}

class WebConfig
package com.example.oopp.config;

import com.example.oopp.service.UserStatusinterceptor;

import org.springframework.beans.factory.annotation.Autowired,;

import org.springframework.context.annotation.Configuration;

import org.springframework.web.servlet.config.annotation.InterceptorRegistry;
import org.springframework.web.servlet.config.annotation.WebMvcConfigurer;

@Configuration
public class WebConfig implements WebMvcConfigurer {
@Autowired
private UserStatusInterceptor userStatusinterceptor;
@Override
public void addInterceptors(InterceptorRegistry registry) {
registry.addinterceptor(userStatusinterceptor)
.addPathPatterns("'/**")
.excludePathPatterns("/login”, "/register", "/style.css", "/logout™);

by
¥

package Controller
class AdminController
package com.example.oopp.controller;

import com.example.oopp.model.Result;

import com.example.oopp.model.SystemSettings;

import com.example.oopp.model. Test;

import com.example.oopp.model.User;

import com.example.oopp.service.*;

import jakarta.servlet.http.HttpSession;

import org.springframework.stereotype.Controller;

import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.*;

import org.springframework.web.bind.annotation.ModelAttribute;

import java.util.List;
import java.util.stream.Collectors;

@Controller

@RequestMapping("/admin™)

public class AdminController {
private final ResultService resultService;
private final TestService testService;
private final AuthService authService;
private final AuditService auditService;
private final ChatService chatService;

public AdminController(ResultService resultService, TestService testService,
AuthService authService, AuditService auditService,
ChatService chatService) {



this.resultService = resultService;
this.testService = testService;
this.authService = authService;
this.auditService = auditService;
this.chatService = chatService;
}
@GetMapping("/stats™)
public String stats(HttpSession session, Model model) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
model.addAttribute("total Attempts", resultService.getTotal Attempts());
model.addAttribute("averageScore", String.format("%.1f", resultService.getAverageScorePercent()));
model.addAttribute(*'testsCount”, testService.findAll().size());
model.addAttribute("attemptsByTest", resultService.getAttemptsByTest());
model.addAttribute(*'successStats”, resultService.getGlobalSuccessStats());
model.addAttribute("difficultyRating", resultService.getDifficultyRating());
return "admin-stats";
}
@GetMapping("/users™)
public String manageUsers(HttpSession session, Model model) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
model.addAttribute("users", authService.findAll());
return "admin-users";
}
@PostMapping("/create-user™)
public String createUser(@RequestParam String username, @RequestParam String password,
@RequestParam String role, HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
authService.register(username, password, role);
auditService.log("CtBopeHo kopuctyBada: " + username);
return "redirect:/admin/users”;
}
@GetMapping("/block-user/{id}")
public String blockUser(@PathVariable Long id, HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
authService.toggleBlockUser(id);
return "redirect:/admin/users";
}
@GetMapping("/delete-user/{id}")
public String deleteUser(@PathVariable Long id, HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
authService.deleteUser(id);
return "redirect:/admin/users";
}
@GetMapping("/logs™)
public String viewLogs(HttpSession session, Model model) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
model.addAttribute(*"logs", auditService.getLogs());
return "admin-logs";
}
@GetMapping("/content")
public String manageContent(@RequestParam(defaultValue = "false™) boolean showArchived,
Model model, HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login™;



List<Test> allTests = testService.findAll();
model.addAttribute("tests", all Tests);
List<Test> studentViewTests = allTests.stream()
filter(t -> 't.isArchived() && !t.isHidden())
.collect(Collectors.toList());
model.addAttribute(*'studentTests", studentViewTests);
model.addAttribute(*'showArchived", showArchived);
return "admin-content";
}
@GetMapping("/reset-password/{id}")
public String resetPassword(@PathVariable Long id, HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
authService.resetPassword(id);
auditService.log("CkunyTo napois s kopuctysada 3 ID: " + id);
return "redirect:/admin/users";
}
@GetMapping("/test/archive/{id}")
public String archiveTest(@PathVariable Long id, HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
testService.findByld(id).ifPresent(test -> {
test.setArchived(!test.isArchived());
testService.save(test);
String status = test.isArchived() ? "apxiBoBaHo" : "akTHBOBaHO";
auditService.log("Tect " + test.getTitle() + " " + status);

ok

return "redirect:/admin/content";
}
@PostMapping("/test/set-category™)
public String setCategory(@RequestParam Long testld, @RequestParam String category, HttpSession
session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
testService.findByld(testld).ifPresent(test -> {
test.setCategory(category);
testService.save(test);
auditService.log("3mineno kareropito Tecty " + test.getTitle() + "' Ha: " + category);

ok

return “redirect:/admin/content™;
}
@GetMapping("/settings/toggle-chat™)
public String toggleChat(HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
SystemSettings.chatEnabled = ISystemSettings.chatEnabled;
auditService.log("Cratyc 4ary 3mineHo. Tenep: " + (SystemSettings.chatEnabled ? "AxtuBnuii" :
"BumkHeHO0"));
return "redirect:/admin/stats";
}
@GetMapping("/settings/maintenance™)
public String toggleMaintenance(HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
SystemSettings.maintenanceMode = !SystemSettings.maintenanceMode;
auditService.log("Pexum TexHiuanX poOiT 3MiHeHOo. Temep: " + (SystemSettings.maintenanceMode ?
"YBimMkHeHO" : "BumkHEHO"));
return "redirect:/admin/stats";



}
@GetMapping("/sessions/terminate-all')

public String terminateAllSessions(HttpSession session) {
if (session.getAttribute("admin®) == null) return "redirect:/login";
authService.invalidateAllSessions();
auditService.log("Bci motouHi cecii koprcTyBadiB Oyl MPUMYCOBO 3aBEpIIEHi.");
return "redirect:/admin/stats";
}
@GetMapping("/chat/clear™)
public String clearChat(HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
chatService.clearAllMessages();
auditService.log("IcTopis 3aranpHOrO YaTy OyJia MOBHICTIO OUYHIICHA.");
return "redirect:/admin/stats";
}
@GetMapping("")
public String adminHub(HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
return "admin-hub";
}
@ModelAttribute("currentUri")
public String getCurrentUri(jakarta.servlet.http.HttpServletRequest request) {
return request.getRequestURI();
}
@GetMapping(*/users/{username}")
public String viewUserDetailsAdmin(@PathVariable("username™) String username, HttpSession session,
Model model) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
User user = authService.findAll().stream()
filter(u -> u.getUsername().equals(username))
findFirst().orElse(null);
if (user == null) return "redirect:/admin/users";
List<Result> userResults = resultService.getResultsByStudent(username);
model.addAttribute(*'targetUser", user);
model.addAttribute(*'results”, userResults);
double avg = userResults.stream()
filter(r -> r.getTotalQuestions() > 0)
.mapToDouble(r -> (double) r.getScore() / r.getTotalQuestions() * 100)
.average().orElse(0);
model.addAttribute("averageScore", String.format("%.1f", avg));

return "user-details";
}
@PostMapping("/users/{username}/delete-result/{resultld}")
public String deleteResultAdmin(@PathVariable("username™) String username,
@PathVariable(*resultld") Long resultld,
HttpSession session) {
if (session.getAttribute("admin™) == null) return "redirect:/login";
resultService.deleteResultByld(resultld);
auditService.log("AamiHicTpaTop Buganus pe3yinbrar Tecty (ID: " + resultld + ") ctynenTa " + username);
return "redirect:/admin/users/" + username;

}
@PostMapping("/delete-admin/{id}")



public String deleteAdminSecure(@PathVariable Long id,

@RequestParam("adminPassword™) String adminPassword,
HttpSession session) {

if (session.getAttribute("admin™) == null) return "redirect:/login";

String currentUsername = (String) session.getAttribute(*username™);

User verifiedAdmin = authService.login(currentUsername, adminPassword);

if (verifiedAdmin == null) {

return "redirect:/admin/users?error=wrong_password";

}

authService.deleteUser(id);

auditService.log("3axuiene BUAaICHHS: BUJAICHO anMiHicTpaTopa 3 ID " + id);

return "redirect:/admin/users";

¥
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class AuthController
package com.example.oopp.controller;

import com.example.oopp.model.SystemSettings;
import com.example.oopp.model.User;

import com.example.oopp.service.AuthService;
import jakarta.servlet.http.Cookie;

import jakarta.servlet.http.HttpSession;

import jakarta.servlet.http.HttpServletResponse;
import org.springframework.stereotype.Controller;
import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.*;

@Controller
public class AuthController {
private final AuthService authService;
public AuthController(AuthService authService) {
this.authService = authService;

}
@GetMapping("/login™)

public String loginPage(@RequestParam(value = "error", required = false) String error, Model model) {

model.addAttribute(""isMaintenance", SystemSettings.maintenanceMode);
if ("blocked".equals(error)) {

model.addAttribute("errorText", "Bamr goctyn OyJio NpUImMHEHO a00 aKayHT BUAAICHO.");

} else if ("maintenance”.equals(error)) {
model.addAttribute("errorText", "Ha caiiTi mpoBOAsTECS TEXHIYHI POOOTH.");
}
return "login";
}
@PostMapping(*/login™)
public String doLogin(@RequestParam String username,
@RequestParam String password,
@RequestParam(required = false) String remember,
HttpServletResponse response,
HttpSession session,
Model model) {
session.removeAttribute("admin™);
session.removeAttribute("teacher™);
session.removeAttribute("student™);



session.removeAttribute("username™);
User user = authService.login(username, password);
if (user !=null) {
if (SystemSettings.maintenanceMode && !"ADMIN".equals(user.getRole())) {
return "redirect:/login?error=maintenance";
}
if (user.isBlocked()) {
model.addAttribute("error", "Barmr akayHT 3a0:10K0BaHO aaMiricTpaTtopom.");
return "login";
}
session.setAttribute(*'username”, username);
session.setAttribute(*'sessionVersion", user.getSessionVersion());
if ("on".equals(remember)) {
Cookie cookie = new Cookie(""remember_user", username);
cookie.setMaxAge(30 * 24 * 60 * 60);
cookie.setPath("/");
response.addCookie(cookie);
}
if ("ADMIN".equals(user.getRole())) {
session.setAttribute("admin”, true);
session.setAttribute(""teacher”, true);
return "redirect:/admin;
} else if ("TEACHER".equals(user.getRole())) {
session.setAttribute(""teacher", true);
return "redirect:/teacher";
}else {
session.setAttribute(*'student”, true);
return "redirect:/student";

¥
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model.addAttribute("error", "HeBipuuii noria abo naposs");
return "login";

}

@GetMapping("/logout™)

public String logout(HttpSession session, HttpServietResponse response) {
session.invalidate();
Cookie cookie = new Cookie(*"remember_user", ");
cookie.setMaxAge(0);
cookie.setPath("'/");
response.addCookie(cookie);
return "redirect:/";

¥

class ChatController
package com.example.oopp.controller;

import com.example.oopp.service.ChatService;

import jakarta.servlet.http.HttpSession;

import org.springframework.beans.factory.annotation.Autowired,
import org.springframework.stereotype.Controller;

import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.*;



@Controller
@RequestMapping("/chat™)
public class ChatController {
@Autowired private ChatService chatService;
@PostMapping("/send")
public String sendMessage(@RequestParam String content, HttpSession session) {
String username = (String) session.getAttribute(*username");
if (username == null) return "redirect:/login";
String role = "STUDENT";
if (session.getAttribute("admin™) != null) role = "ADMIN";
else if (session.getAttribute("teacher™) = null) role = "TEACHER";
chatService.addMessage(username, content, role);
String referer = (String) session.getAttribute("lastPage");
return "redirect:" + (referer = null ? referer : "/student™);
}
@GetMapping(*/delete/{id}")
@ResponseBody
public org.springframework.http.ResponseEntity<String> deleteMessage(@PathVariable Long id,
HttpSession session) {
if (session.getAttribute("admin™) I= null || session.getAttribute("teacher") != null) {
chatService.deleteMessage(id);
return org.springframework.http.ResponseEntity.ok("Deleted");

}
return org.springframework.http.ResponseEntity.status(403).body("Error");

}

@GetMapping("/updates™)

public String getChatUpdates(Model model) {
model.addAttribute("messages”, chatService.getMessages());
return "fragments :: messageL.ist";

¥

class HomeController
package com.example.oopp.controller;

import com.example.oopp.model.User;

import com.example.oopp.service.AuthService;

import jakarta.servlet.http.Cookie;

import jakarta.servlet.http.HttpServletRequest;

import jakarta.servlet.http.HttpSession;

import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.GetMapping;

@Controller
public class HomeController {

private final AuthService authService;

public HomeController(AuthService authService) {
this.authService = authService;

}

@GetMapping("/")
public String home(HttpServletRequest request, HttpSession session) {
if (session.getAttribute(""username™) != null) {
return getRedirectByRole(session);



¥

Cookie[] cookies = request.getCookies();
if (cookies !=null) {
for (Cookie c : cookies) {
if ("remember_user".equals(c.getName())) {
String username = c.getValue();
User user = authService.findAll().stream()
filter(u -> u.getUsername().equals(username))
findFirst().orElse(null);
if (user !=null) {
session.setAttribute("username”, user.getUsername());
if ("TEACHER".equals(user.getRole())) session.setAttribute("'teacher"”, true);
else session.setAttribute("student™, true);
return getRedirectByRole(session);

}
}
}
}
return "“index";
}
private String getRedirectByRole(HttpSession session) {
if (session.getAttribute("admin™) = null) return "redirect:/admin/users";
if (session.getAttribute("teacher™) = null) return "redirect:/teacher";
return "redirect:/student™;

}

class StudentController
package com.example.oopp.controller;

import com.example.oopp.model.*;

import com.example.oopp.service.*;

import jakarta.servlet.http.HttpSession;

import org.springframework.stereotype.Controller;
import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.*;
import java.util.*;

import java.util.stream.Collectors;

@Controller
@RequestMapping("/student™)
@SessionAttributes({"'sessionQuestions"”, "testStartTime"})
public class StudentController {

private final TestService testService;

private final ResultService resultService;

private final AuditService auditService;

public StudentController(TestService testService, ResultService resultService, AuditService auditService) {
this.testService = testService;
this.resultService = resultService;
this.auditService = auditService;

}

@GetMapping

public String studentDashboard(HttpSession session, Model model) {



if (session.getAttribute(""username') == null) return "redirect:/login™;
String username = (String) session.getAttribute("username");

List<Test> activeTests = testService.findAll().stream()
filter(t -> 't.isArchived() && 't.isHidden())
.collect(Collectors.toList());

List<Result> myResults = resultService.getResultsByStudent(username);

int maxScore = myResults.stream()
.mapTolnt(Result::getScore)
.max()

.0rElse(0);

model.addAttribute("tests", activeTests);

model.addAttribute("myResults"”, myResults);

model.addAttribute("maxScore"”, maxScore);

return "student";
}
@GetMapping("/test/{id}")
public String takeTest(@PathVariable Long id, HttpSession session, Model model) {
if (session.getAttribute("username™) == null) return "redirect:/login";
Test test = testService.findByld(id).orElseThrow();
model.addAttribute(*'test", test);
model.addAttribute(*'sessionQuestions”, test.getQuestions());
model.addAttribute(* testStartTime", System.currentTimeMillis());
return "test";
}
@PostMapping("/submit/{id}")
public String submitTest(@PathVariable Long id,
@RequestParam Map<String, String> answers,
@ModelAttribute("'sessionQuestions") List<Question> sessionQuestions,
@ModelAttribute("testStartTime™) Long testStartTime,
HttpSession session, Model model) {
String username = (String) session.getAttribute("username");
Test test = testService.findByld(id).orElseThrow();
List<Result. AnswerDetail> details = new ArrayList<>();
int score = 0;
String[] letters = {"a.","0. ", "B. ", "r. ", "0. "};
for (int i = 0; i < sessionQuestions.size(); i++) {
Question q = sessionQuestions.get(i);
String rawAnswer = answers.getOrDefault("q" + i, "-1");
int userAnswerldx = Integer.parselnt(rawAnswer);
int correctldx = g.getCorrectAnswerIndex();
boolean isCorrect = (userAnswerldx == correctldx);
if (isCorrect) score++;
String formattedCorrect = letters[correctldx] + g.getOptions().get(correctldx);
String studentDisplay = (userAnswerldx 1= -1)
? letters[userAnswerldx] + g.getOptions().get(userAnswerldx)
: "Hemae Bigmosimi";
details.add(new Result. AnswerDetail(
g.getText(),
studentDisplay,
formattedCorrect,
isCorrect



);
}
Result result = new Result(username, test.getTitle(), score, sessionQuestions.size());
result.setDetails(details);
result.setTimeSpentSeconds((System.currentTimeMuillis() - testStartTime) / 1000);
result.setMode("'standard");
resultService.save(result);
model.addAttribute("result"”, result);
return "results";

}
@GetMapping(“/result/{id}")

public String showResultDetails(@PathVariable Long id, Model model, HttpSession session) {

if (session.getAttribute("username™) == null) return "redirect:/login™;
Result result = resultService.getResultByld(id);
if (result == null) return "redirect:/student";
model.addAttribute("'result"”, result);
return "result-details";
}
@PostMapping("/result/delete/{id}")
public String deleteResult(@PathVariable("id") Long id, HttpSession session) {
if (session.getAttribute("admin™) == null) {
return "redirect:/student™;
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resultService.deleteResultByld(id);
return "redirect:/student";

¥
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class TeacherController
package com.example.oopp.controller;

import com.example.oopp.model.*;

import com.example.oopp.repository.UserRepository;

import com.example.oopp.service.*;

import jakarta.servlet.http.HttpSession;

import org.springframework.beans.factory.annotation. Autowired,;
import org.springframework.stereotype.Controller;

import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.*;

import java.util.List;

import java.util.stream.Collectors;

@Controller

@RequestMapping("/teacher™)

public class TeacherController {
private final TestService testService;
private final ResultService resultService;
private final UserRepository userRepository;

public TeacherController(TestService testService, ResultService resultService, UserRepository

userRepository) {
this.testService = testService;
this.resultService = resultService;



this.userRepository = userRepository;
}
private boolean isTeacher(HttpSession session) {
return session.getAttribute("teacher™) = null || session.getAttribute("admin™) != null;

}

@GetMapping
public String teacherDashboard(@RequestParam(defaultValue = "false') boolean showArchived,
HttpSession session, Model model) {
if (lisTeacher(session)) return "redirect:/login™;
List<Test> tests = testService.findAll().stream()
filter(t -> showArchived || It.isArchived())
.collect(Collectors.toList());
model.addAttribute("'tests", tests);
model.addAttribute(*'showArchived", showArchived);
model.addAttribute("'results", resultService.findAll());
return “teacher";
}
@PostMapping(*/test/archive/{id}")
public String archiveTest(@PathVariable Long id, HttpSession session) {
if (YisTeacher(session)) return "redirect:/login™;
testService.findByld(id).ifPresent(t -> {
t.setArchived(true);
testService.save(t);

ok

return "redirect:/teacher";
}
@PostMapping("/test/unarchive/{id}")
public String unarchiveTest(@PathVariable Long id, HttpSession session) {
if (YisTeacher(session)) return "redirect:/login™;
testService.findByld(id).ifPresent(t -> {
t.setArchived(false);
testService.save(t);
bk
return "redirect:/teacher?showArchived=true";
}
@PostMapping("/test/toggle-visibility/{id}")
public String toggleVisibility(@PathVariable Long id, HttpSession session) {
if (YisTeacher(session)) return "redirect:/login™;
testService.findByld(id).ifPresent(t -> {
t.setHidden('t.isHidden());
testService.save(t);

b

return "redirect:/teacher";
}
@GetMapping("/test/new")
public String showCreateForm(HttpSession session, Model model) {
if (YisTeacher(session)) return "redirect:/login™;
model.addAttribute(*test”, new Test());
return "create-test";
}
@GetMapping(“/test/edit/{id}")
public String showEditForm(@PathVariable Long id, HttpSession session, Model model) {



if (YisTeacher(session)) return "redirect:/login™;
testService.findByld(id).ifPresent(t -> model.addAttribute("test", t));
return "create-test";
}
@PostMapping("/test/save™)
public String saveTest(HttpSession session, @ModelAttribute Test test) {
if (lisTeacher(session)) return "redirect:/login™;
testService.save(test);
return "redirect:/teacher";
}
@GetMapping("/test/delete/{id}")
public String deleteTest(HttpSession session, @PathVariable Long id) {
if (lisTeacher(session)) return "redirect:/login™;
testService.deleteByld(id);
return "redirect:/teacher";
}
@GetMapping("/user-stats/{username}")
public String viewUserStats(@PathVariable String username, HttpSession session, Model model) {
if (YisTeacher(session)) return "redirect:/login™;
User user = userRepository.findByUsername(username).orElse(null);
if (user == null) return "redirect:/teacher?error=not_found";
List<Result> userResults = resultService.getResultsByStudent(username);
model.addAttribute(*'targetUser", user);
model.addAttribute(*'results”, userResults);
double avg = userResults.stream()
filter(r -> r.getTotalQuestions() > 0)
.mapToDouble(r -> (double) r.getScore() / r.getTotalQuestions() * 100)
.average().orElse(0);
model.addAttribute("averageScore", String.format("%.1f", avg));
return "user-details";
}
@GetMapping("/result/{id}")
public String viewResultDetails(@PathVariable Long id, Model model, HttpSession session) {
if (YisTeacher(session)) return "redirect:/login™;
Result result = resultService.getResultByld(id);
if (result == null) return "redirect:/teacher";
model.addAttribute("'result"”, result);
return "result-details™;
}
@Autowired
private GeneratorService aiService;
@GetMapping("/test/generate-ai™)
public String generateAiTest(@RequestParam String topic, HttpSession session) {
if (session.getAttribute("teacher™) == null) return "redirect:/login";
try {
List<Question> aiQuestions = aiService.generateQuestions(topic, 5);
Test newTest = new Test();
newTest.setTitle("Tect: " + topic);
newTest.setCategory(topic);
newTest.setQuestions(aiQuestions);
testService.save(newTest);
} catch (Exception e) {
return "redirect:/teacher?error=ai_failed";



}

return "redirect:/teacher";
}
@GetMapping(*/students™)
public String listStudents(HttpSession session, Model model) {
if (session.getAttribute("teacher") == null && session.getAttribute("admin™) == null) {
return "redirect:/login";
}
List<User> students = userRepository.findAll().stream()
filter(u -> "STUDENT".equals(u.getRole()))
.collect(Collectors.toList());
model.addAttribute(*'students”, students);
return "teacher-students”;
}
@PostMapping(*/user-stats/{username}/delete-result/{resultld}")
public String deleteResultTeacher(@PathVariable("username™) String username,
@PathVariable(*resultld") Long resultld,
HttpSession session) {
if (YisTeacher(session)) return "redirect:/login™;

resultService.deleteResultByld(resultld);
return "redirect:/teacher/user-stats/" + username;
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package model
class AuditLog
package com.example.oopp.model;

import jakarta.persistence.*;

@Entity

@Table(name = "audit_logs")

public class AuditLog {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

private String action;
private String timestamp;

public AuditLog() {}

public AuditLog(String action, String timestamp) {
this.action = action;
this.timestamp = timestamp;

}

public Long getld() { return id; }

public String getAction() { return action; }

public String getTimestamp() { return timestamp; }

public void setAction(String action) { this.action = action; }
public void setTimestamp(String timestamp) { this.timestamp = timestamp; }



class ChatMessage
package com.example.oopp.model;

import jakarta.persistence.*;
import java.time.LocalDateTime;
import java.time.format.Date TimeFormatter;

@Entity
@Table(name = "chat_messages")
public class ChatMessage {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id,;
private String sender;
private String content;
private String role;
private String timestamp;

public ChatMessage() {3}

public ChatMessage(String sender, String content, String role) {
this.sender = sender;
this.content = content;
this.role = role;
this.timestamp = LocalDateTime.now().format(DateTimeFormatter.ofPattern(""HH:mm:ss"));
}
public Long getld() { return id; }
public void setld(Long id) { this.id = id; }
public String getSender() { return sender; }
public void setSender(String sender) { this.sender = sender; }
public String getContent() { return content; }
public void setContent(String content) { this.content = content; }
public String getRole() { return role; }
public void setRole(String role) { this.role = role; }
public String getTimestamp() { return timestamp; }
}
class Question
package com.example.oopp.model;

import jakarta.persistence.*;
import java.util. ArrayList;
import java.util.List;

@Entity
@Table(name = "questions")
public class Question {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String text;
private int correctAnswerlndex;

@ElementCollection(fetch = FetchType.EAGER)



@CollectionTable(hame = "question_options", joinColumns = @JoinColumn(name = "question_id"))
@Column(name = "option_text")
private List<String> options = new ArrayList<>();

public Question() {}
public Question(String text, List<String> options, int correctAnswerlndex) {

this.text = text;
this.options = options;
this.correctAnswerlndex = correctAnswerlndex;

public String getText() { return text; }
public void setText(String text) { this.text = text; }
public List<String> getOptions() { return options; }
public void setOptions(List<String> options) { this.options = options; }
public int getCorrectAnswerindex() { return correctAnswerlindex; }
public void setCorrectAnswerlndex(int correctAnswerlIndex) { this.correctAnswerlndex =
correctAnswerindex; }
}
class Result
package com.example.oopp.model;

import jakarta.persistence.*;
import java.time.LocalDateTime;
import java.util. ArrayList;
import java.util.List;

@Entity

@Table(name = "results™)

public class Result {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

private String studentName;
private String testTitle;
private int score;

private int totalQuestions;
private int streak;

private boolean perfectRun;

private Long timeSpentSeconds;
private String mode;
private LocalDateTime dateTime = LocalDateTime.now();

@ElementCollection(fetch = FetchType.EAGER)
@CollectionTable(name = "result_details", joinColumns = @JoinColumn(name = "result_id"))
private List<AnswerDetail> details = new ArrayList<>();

public Result() {}
public Result(String studentName, String testTitle, int score, int totalQuestions) {

this.studentName = studentName;
this.testTitle = testTitle;



this.score = score;
this.totalQuestions = totalQuestions;
this.dateTime = LocalDateTime.now();
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@Embeddable

public static class AnswerDetail {
private String questionText;
private String studentAnswer;
private String correctAnswer;
private boolean isCorrect;

public AnswerDetail() {}
public AnswerDetail(String questionText, String studentAnswer, String correctAnswer, boolean isCorrect)

this.questionText = questionText;
this.studentAnswer = studentAnswer;
this.correctAnswer = correctAnswer;
this.isCorrect = isCorrect;
}
public String getQuestionText() { return questionText; }
public String getStudentAnswer() { return studentAnswer; }
public String getCorrectAnswer() { return correctAnswer; }
public boolean isCorrect() { return isCorrect; }
}
public Long getld() { return id; }
public void setld(Long id) { this.id = id; }
public String getStudentName() { return studentName; }
public void setStudentName(String studentName) { this.studentName = studentName; }
public String getTestTitle() { return testTitle; }
public void setTestTitle(String testTitle) { this.testTitle = testTitle; }
public int getScore() { return score; }
public void setScore(int score) { this.score = score; }
public int getTotalQuestions() { return totalQuestions; }
public void setTotalQuestions(int totalQuestions) { this.totalQuestions = totalQuestions; }
public int getStreak() { return streak; }
public void setStreak(int streak) { this.streak = streak; }
public boolean isPerfectRun() { return perfectRun; }
public void setPerfectRun(boolean perfectRun) { this.perfectRun = perfectRun; }

public Long getTimeSpentSeconds() { return timeSpentSeconds; }
public void setTimeSpentSeconds(Long timeSpentSeconds) { this.timeSpentSeconds = timeSpentSeconds; }

public String getMode() { return mode; }
public void setMode(String mode) { this.mode = mode; }

public LocalDateTime getDateTime() { return dateTime; }
public void setDateTime(LocalDateTime dateTime) { this.dateTime = dateTime; }

public List<AnswerDetail> getDetails() { return details; }
public void setDetails(List<AnswerDetail> details) { this.details = details; }



class StudentUser
package com.example.oopp.model;

public class StudentUser {
private String username;
private String password;

public StudentUser(String username, String password) {
this.username = username;
this.password = password;

}

public String getUsername() {
return username;

}

public void setUsername(String username) {
this.username = username;
}

public String getPassword() {
return password;
}

public void setPassword(String password) {
this.password = password;
}
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class SystemSettings
package com.example.oopp.model;

import jakarta.persistence.*;

@Entity
@Table(name = "system_settings")
public class SystemSettings {

@Id

private String id = "SETTINGS";

public static boolean maintenanceMode = false;
public static boolean chatEnabled = true;

public SystemSettings() {}

public String getld() { return id; }

public boolean isChatEnabled() { return chatEnabled; }

public void setChatEnabled(boolean chatEnabled) { this.chatEnabled = chatEnabled; }

public boolean isMaintenanceMode() { return maintenanceMode; }

public void setMaintenanceMode(boolean maintenanceMode) { this.maintenanceMode = maintenanceMode;
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class Test
package com.example.oopp.model;

import jakarta.persistence.*;



import java.util. ArrayList;
import java.util.List;

@Entity
@Table(name = "tests™)
public class Test {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String title;
private String category = "3aransHe";
private boolean archived = false;
private boolean hidden = false;

@OneToMany(cascade = CascadeType.ALL, fetch = FetchType.EAGER)
@JoinColumn(name = "test_id")
private List<Question> questions = new ArrayList<>();

public Test() {}

public Long getld() { return id; }

public void setld(Long id) { this.id = id; }

public String getTitle() { return title; }

public void setTitle(String title) { this.title = title; }

public List<Question> getQuestions() { return questions; }

public void setQuestions(List<Question> questions) { this.questions = questions; }
public String getCategory() { return category; }

public void setCategory(String category) { this.category = category; }

public boolean isArchived() { return archived; }
public void setArchived(boolean archived) { this.archived = archived; }

public boolean isHidden() { return hidden; }

public void setHidden(boolean hidden) { this.hidden = hidden; }
}
class User
package com.example.oopp.model;

import jakarta.persistence.*;

@Entity

@Table(name = "users")

public class User {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

private String username;
private String password;
private String role;

private boolean blocked:;
private int sessionVersion = 0;



public User() {}

public User(Long id, String username, String password, String role) {
this.id = id;
this.username = username;
this.password = password;
this.role = role;
this.blocked = false;
this.sessionVersion = 0;

}
public Long getld() { return id; }
public void setld(Long id) { this.id = id; }

public String getUsername() { return username; }
public void setUsername(String username) { this.username = username; }

public String getPassword() { return password; }
public void setPassword(String password) { this.password = password; }

public String getRole() { return role; }
public void setRole(String role) { this.role = role; }

public boolean isBlocked() { return blocked; }
public void setBlocked(boolean blocked) { this.blocked = blocked; }

public int getSessionVersion() { return sessionVersion; }

public void setSessionVersion(int sessionVersion) { this.sessionVersion = sessionVersion; }
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package/repository
class AuditLogRepository
package com.example.oopp.repository;

import com.example.oopp.model.AuditLog;
import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Repository;

@Repository

public interface AuditLogRepository extends JpaRepository<AuditLog, Long> {
}

class ChatMessageRepository

package com.example.oopp.repository;

import com.example.oopp.model.ChatMessage;
import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Repository;

@Repository
public interface ChatMessageRepository extends JpaRepository<ChatMessage, Long> {
}

class ResultRepository
package com.example.oopp.repository;

import com.example.oopp.model.Result;



import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Repository;
import java.util.List;

@Repository

public interface ResultRepository extends JpaRepository<Result, Long> {
List<Result> findByStudentName(String studentName);

}

class TestRepository
package com.example.oopp.repository;

import com.example.oopp.model. Test;
import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Repository;

@Repository

public interface TestRepository extends JpaRepository<Test, Long> {
}

class UserRepository

package com.example.oopp.repository;

import com.example.oopp.model.User;

import org.springframework.data.jpa.repository.JpaRepository;
import org.springframework.stereotype.Repository;

import java.util.Optional;

@Repository

public interface UserRepository extends JpaRepository<User, Long> {
Optional<User> findByUsername(String username);

}

package/service
class AuditService
package com.example.oopp.service;

import com.example.oopp.model.AuditLog;

import com.example.oopp.repository.AuditLogRepository;
import org.springframework.stereotype.Service;

import java.time.LocalDateTime;

import java.time.format.Date TimeFormatter;

import java.util.List;

import java.util.stream.Collectors;

@Service
public class AuditService {
private final AuditLogRepository auditLogRepository;

public AuditService(AuditLogRepository auditLogRepository) {
this.auditLogRepository = auditLogRepository;

}
public void log(String action) {
String timestamp = LocalDateTime.now().format(Date TimeFormatter.ofPattern("yyyy-MM-dd
HH:mm:ss™));
AuditLog newEntry = new AuditLog(action, timestamp);



auditLogRepository.save(newEntry);
}
public List<String> getLogs() {
return auditLogRepository.findAll().stream()
.map(log ->"[" + log.getTimestamp() + "] " + log.getAction())
.collect(Collectors.toList());
}
}

class AuthService
package com.example.oopp.service;

import com.example.oopp.model.User;

import com.example.oopp.repository.UserRepository;

import org.springframework.security.crypto.bcrypt.BCryptPasswordEncoder;
import org.springframework.stereotype.Service;

import java.util.List;

@Service

public class AuthService {
private final UserRepository userRepository;
private final BCryptPasswordEncoder passwordEncoder = new BCryptPasswordEncoder();
private int globalSessionVersion = 0;

public AuthService(UserRepository userRepository) {
this.userRepository = userRepository;
}

public User login(String username, String password) {
return userRepository.findByUsername(username)
filter(u -> passwordEncoder.matches(password, u.getPassword()))
.OrElse(null);

public boolean register(String username, String password, String role) {
if (userRepository.findByUsername(username).isPresent()) return false;

User newUser = new User();
newUser.setUsername(username);
newUser.setPassword(passwordEncoder.encode(password));
newUser.setRole(role);

userRepository.save(newUser);

return true;

¥

public List<User> findAll() {
return userRepository.findAll();
}

public void deleteUser(Long id) {
userRepository.deleteByld(id);
}

public void toggleBlockUser(Long id) {
userRepository.findByld(id).ifPresent(user -> {



if (I"ADMIN".equals(user.getRole())) {
user.setBlocked(!user.isBlocked());
userRepository.save(user);
}
ok
}

public void resetPassword(Long userld) {
userRepository.findByld(userld).ifPresent(user -> {

user.setPassword(passwordEncoder.encode("1234™));

userRepository.save(user);

3

public void invalidate AllSessions() {
List<User> users = userRepository.findAll();
for (User u : users) {
u.setSessionVersion(u.getSessionVersion() + 1);

¥

userRepository.saveAll(users);

public int getGlobalSessionVersion() {
return globalSessionVersion;
}
}

class ChatService
package com.example.oopp.service;

import com.example.oopp.model.ChatMessage;

import com.example.oopp.repository.ChatMessageRepository;
import org.springframework.stereotype.Service;

import java.util.List;

@Service
public class ChatService {
private final ChatMessageRepository chatMessageRepository;

public ChatService(ChatMessageRepository chatMessageRepository) {
this.chatMessageRepository = chatMessageRepository;

public List<ChatMessage> getMessages() {
return chatMessageRepository.findAll();

}

public void addMessage(String sender, String content, String role) {
chatMessageRepository.save(new ChatMessage(sender, content, role));

}
public void deleteMessage(Long id) {
chatMessageRepository.deleteByld(id);

public void clearAllMessages() {
chatMessageRepository.delete All();
}

}

class GeneratorService
package com.example.oopp.service;



import com.example.oopp.model.Question;

import com.fasterxml.jackson.core.type. TypeReference;
import com.fasterxml.jackson.databind.ObjectMapper;
import org.springframework.core.io.ClassPathResource;
import org.springframework.stereotype.Service;

import java.io.InputStream;
import java.util.*;
import java.util.stream.Collectors;

@Service
public class GeneratorService {

private final ObjectMapper objectMapper = new ObjectMapper();

public List<Question> generateQuestions(String topic, int count) throws Exception {
ClassPathResource resource = new ClassPathResource("questions.json");
InputStream inputStream = resource.getIinputStream();
List<Map<String, Object>> allData = objectMapper.readValue(inputStream,
new TypeReference<List<Map<String, Object>>>() {});
List<Map<String, Object>> topicQuestions = allData.stream()
filter(q -> g.get("category™).toString().toLowerCase().contains(topic.toLowerCase()))
.collect(Collectors.toList());
List<Map<String, Object>> finalSelection = new ArrayList<>(topicQuestions);
if (finalSelection.size() < count) {
List<Map<String, Object>> remaining = new ArrayList<>(allData);
remaining.removeAll(topicQuestions);
Collections.shuffle(remaining);
finalSelection.addAll(remaining.stream().limit(count - finalSelection.size()).collect(Collectors.toL.ist()));
}
Collections.shuffle(finalSelection);
List<Map<String, Object>> limitedSelection = finalSelection.stream()
Jimit(count)
.collect(Collectors.toList());
return limitedSelection.stream().map(data -> {
Question q = new Question();
g.setText((String) data.get("text"));
g.setOptions((List<String>) data.get(options™));
g.setCorrectAnswerlndex((Integer) data.get("correctAnswerindex"));
return q;
}.collect(Collectors.toL.ist());
}
}
class ResultService
package com.example.oopp.service;

import com.example.oopp.model.Result;

import com.example.oopp.repository.ResultRepository;

import org.springframework.beans.factory.annotation.Autowired,;
import org.springframework.stereotype.Service;

import java.util.*;



import java.util.stream.Collectors;

@Service
public class ResultService {

@Autowired
private ResultRepository resultRepository;

public List<Result> findAll() {
return resultRepository.findAll();
}

public void save(Result result) {
resultRepository.save(result);
}

public List<Result> findByUser(com.example.oopp.model.User user) {
return resultRepository.findByStudentName(user.getUsername());
}

public List<Result> getResultsByStudent(String username) {
return resultRepository.findByStudentName(username);
}

public Result getResultByld(Long id) {
return resultRepository.findByld(id).orElse(null);
}

public void deleteResultByld(Long id) {
resultRepository.deleteByld(id);
}

public int getTotal Attempts() {
return (int) resultRepository.count();
}

public double getAverageScorePercent() {
List<Result> allResults = resultRepository.findAll();
if (allResults.isEmpty()) return 0;

double totalPercent = allResults.stream()
filter(r -> r.getTotalQuestions() > 0)
.mapToDouble(r -> ((double) r.getScore() / r.getTotalQuestions()) * 100.0)
sum();

return totalPercent / allResults.size();

¥

public Map<String, Long> getAttemptsByTest() {
return resultRepository.findAll().stream()
.collect(Collectors.groupingBy(Result::getTestTitle, Collectors.counting()));

}

public Map<String, Long> getGlobalSuccessStats() {
List<Result> allResults = resultRepository.findAll();



long successful = allResults.stream()
filter(r -> r.getTotalQuestions() > 0 && ((double) r.getScore() / r.getTotalQuestions()) >= 0.6)
.count();

long failed = allResults.size() - successful;

Map<String, Long> stats = new HashMap<>();
stats.put("Ycminmuo", successful);
stats.put("He3gano", failed);

return stats;

}
public Map<String, Double> getDifficultyRating() {
List<Result> allResults = resultRepository.findAll();

return allResults.stream()

filter(r -> r.getTotalQuestions() > 0)

.collect(Collectors.groupingBy(
Result::getTestTitle,
Collectors.averagingDouble(r -> ((double) r.getScore() / r.getTotalQuestions()) * 100.0)

Dk

}
}

class TestService
package com.example.oopp.service;

import com.example.oopp.model. Test;

import com.example.oopp.repository. TestRepository;
import org.springframework.stereotype.Service;
import java.util.List;

import java.util.Optional;

import java.util.stream.Collectors;

@Service
public class TestService {
private final TestRepository testRepository;

public TestService(TestRepository testRepository) {
this.testRepository = testRepository;

¥

public List<Test> findAll() {
return testRepository.findAll();

¥

public Optional<Test> findByld(Long id) {
return testRepository.findByld(id);
}

public void save(Test test) {
testRepository.save(test);

}

public void deleteByld(Long id) {
testRepository.deleteByld(id);



}
public List<Test> findAllActive() {

return testRepository.findAll().stream()
filter(t -> 't.isArchived())
.collect(Collectors.toList());
}
}

class UserStatusinterceptor
package com.example.oopp.service;

import com.example.oopp.model.SystemSettings;

import com.example.oopp.model.User;

import com.example.oopp.repository.UserRepository;

import jakarta.servlet.http.HttpServletRequest;

import jakarta.servlet.http.HttpServletResponse;

import jakarta.servlet.http.HttpSession;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Component;

import org.springframework.web.servlet.HandlerInterceptor;

@Component

public class UserStatusinterceptor implements HandlerInterceptor {
@Autowired
private UserRepository userRepository;

@Owverride
public boolean preHandle(HttpServletRequest request, HttpServiletResponse response, Object handler) throws
Exception {
HttpSession session = request.getSession();
if (SystemSettings.maintenanceMode && session.getAttribute("admin™) == null) {
String uri = request.getRequestURI();
if (luri.equals("/login") && !uri.startsWith("/css") && !uri.startsWith("/js")) {
response.sendRedirect("/login?error=maintenance");
return false;

}
}
String username = (String) session.getAttribute("username");
Integer sessionVersion = (Integer) session.getAttribute("'sessionVersion");
if (username = null) {
User user = userRepository.findByUsername(username).orElse(null);
if (user == null || user.isBlocked()) {
session.invalidate();
response.sendRedirect("/login?error=blocked");
return false;
}
if (sessionVersion != null && sessionVersion < user.getSessionVersion()) {
session.invalidate();
response.sendRedirect("/login?error=session_expired");
return false;
}
}

return true;



}
class OoppApplication

package com.example.oopp;

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;

@SpringBootApplication
public class OoppApplication {

public static void main(String[] args) {
SpringApplication.run(OoppApplication.class, args);

}

package/resources/static/style.css
body {
font-family: Arial, sans-serif;
background: linear-gradient(135deg, #eef2ff, #f8fafc);
margin: 0;
padding: 0;
color: #1f2937;
}

.container {
width: 90%;
max-width: 1100px;
margin: 40px auto;

}

.welcome {
text-align: center;
margin-top: 60px;

}

h1, h2, h3 {
color: #111827;
}

.header {
display: flex;
justify-content: space-between;
align-items: center;
margin-bottom: 20px;

¥

.role-selection {
display: flex;
justify-content: center;
gap: 20px;
margin-top: 30px;
flex-wrap: wrap;

¥



.card-list {
display: grid;
grid-template-columns: repeat(auto-fit, minmax(280px, 1fr));
gap: 20px;

.card {
background: white;
padding: 24px;
border-radius: 18px;
box-shadow: 0 8px 24px rgba(0, 0, 0, 0.08);
transition: transform 0.2s ease, box-shadow 0.2s ease;

}

.card:hover {

transform: translateY (-4px);

box-shadow: 0 12px 28px rgba(0, 0, 0, 0.12);
}

.button, .button-secondary, button {
display: inline-block;
text-decoration: none;
border: none;
padding: 12px 18px;
border-radius: 12px;
cursor: pointer;
font-size: 15px;
transition: 0.2s ease;

¥

.button {
background: #4f46e5;
color: white;

}

Jbutton:hover {
background: #4338ca;

¥

.button-secondary {
background: #e5e7eb;
color: #111827;

¥

.Jbutton-secondary:hover {
background: #d1d5db;

¥

input[type="text"],
input[type="password"] {
width: 100%;



padding: 12px;

border: 1px solid #d1d5db;
border-radius: 12px;
font-size: 15px;
box-sizing: border-box;

}

.result-score {
font-size: 22px;
margin: 20px 0;
color: #4f46e5;

}

.progress-container {
width: 100%;
height: 20px;
background: #e5e7eb;
border-radius: 999px;
overflow: hidden;
margin-top: 10px;

}

.progress-bar {
height: 100%;
width: 0%;
background: linear-gradient(90deg, #4f46e5, #22c55¢);
transition: width 0.3s ease-in-out;
border-radius: 999px;

}

table {
width: 100%;
border-collapse: collapse;

¥

table th, table td {
border-bottom: 1px solid #ddd;
padding: 12px;

.question-card {
animation: fadeln 0.3s ease-in-out;

¥

.option {
margin: 10px 0;
padding: 12px;
border-radius: 12px;
background: #f8fff;
transition: 0.2s;

}

.option:hover {



background: #eafOff;
}

input[type="radio"] {
margin-right: 8px;
}

#timer {
color: crimson;
font-size: 24px;
font-weight: bold,;
}

ul {
padding-left: 20px;

}
li {

margin: 8px 0;

}

hr {
border: none;
height: 1px;
background: #ddd;
}

@keyframes fadeln {
from {
opacity: 0;
transform: translate'Y (12px);
}
to {
opacity: 1;
transform: translateY (0);

.chat-bubble {
position: fixed;
bottom: 20px;
left: 20px;
width: 60px;
height: 60px;
background: #4f46e5;
border-radius: 50%;
display: flex;
align-items: center;
justify-content: center;
font-size: 30px;
color: white;
cursor: pointer;
box-shadow: 0 4px 12px rgba(0, 0, 0, 0.2);
z-index: 1000;
transition: transform 0.2s;



}

.chat-bubble:hover {
transform: scale(1.1);

.chat-window {
position: fixed;
bottom: 90px;
left: 20px;
width: 350px;
height: 500px;
background: white;
border-radius: 15px;
box-shadow: 0 8px 24px rgba(0, 0, 0, 0.15);
display: none;
flex-direction: column;
z-index: 1000;
overflow: hidden;
border: 1px solid #e5e7eb;
}

.chat-header {
background: #4f46e5;
color: white;
padding: 15px;
display: flex;
justify-content: space-between;
align-items: center;
}

.chat-messages {
flex: 1;
padding: 15px;
overflow-y: auto;
background: #f9fafb;

}

.chat-footer {
padding: 10px;
border-top: 1px solid #eee;
}

.message-item {
background: white;
padding: 8px 12px;
border-radius: 10px;
margin-bottom: 10px;
box-shadow: 0 2px 4px rgba(0, 0, 0, 0.05);
position: relative;

}

.admin-badge {
background: #fee2e2;



color: #dc2626;
font-size: 0.7em;
padding: 2px 5px;
border-radius: 4px;

}

.teacher-badge {
background: #eOe7ff;
color: #4338ca;
font-size: 0.7em;
padding: 2px 5px;
border-radius: 4px;

¥

#chatlnput {
width: 100%:;
margin-bottom: 5px;

.admin-btn {
background-color: #f3f4f6;
color: #374151;
border: 1px solid #d1d5db;
font-weight: 600;
display: flex;
align-items: center;
gap: 8px;
padding: 8px 16px;

}

.admin-btn:hover {

background-color: #e5e7eb;

border-color: #9ca3af;

transform: translateY (-2px);

box-shadow: 0 4px 6px -1px rgha(0, 0, 0, 0.1);
}
Jogout-btn {

border: 1px solid #fee2e2;

color: #dc2626 !limportant;

¥

Jogout-btn:hover {
background-color: #fef2f2;
border-color: #ef4444;

}

.nav-link.active, .button-secondary.active {
background-color: #4f46e5 limportant;
color: white limportant;
border-color: #4338ca !important;

¥
¥
k

package/resources/templates
admin-content.html



<IDOCTYPE html>
<html lang="uk" xmlIns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>KepyBaHHs KOHTEeHTOM</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container">
<div class="header">
<h1> KepyBanust kourenroM</h1>
<div class="nav-buttons">
<a href="/admin" class="button-secondary" style="background-color: #e5e7eb; color: black;"> £
I'onmoBHa manenp </a>
<a href="/logout" class="button-secondary" style="background-color: #e74c3c; color:
white;">Buxig</a>
</div>
</div>
<div class="card">
<div style="display: flex; justify-content: space-between; align-items: center; margin-bottom: 20px;">
<h2 style="margin: O;">® Crucok ycix tectiB</h2>
<div style="display: flex; gap: 10px;">
<a th:href="@4{/admin/content(showArchived=${!showArchived})}" class="button-secondary">
<span th:text="${showArchived} ? '[=7 Cxosatu apxis': '[J Ilokasaru apxis""></span>
<fa>
<a href="/teacher/test/new" class="button-secondary"> - Crteoputu Tecr</a>
</div>
</div>
<table>
<thead>
<tr>
<th>Ha3Ba tecty</th>
<th>Kareropis</th>
<th>Cratyc</th>
<th style="text-align: center;">Jlii</th>
</tr>
</thead>
<tbody style="text-align: center;" >
<tr th:each="t : ${tests}" th:style="${t.archived} ? 'opacity: 0.6; background: #fof9f9;" : ">

<td>
<strong th:text="${t.title}"></strong>
</td>
<td th:text="${t.category}"></td>
<td>

<span th:if="${t.archived}" style="color: #e74c3c; font-weight: bold;">ApxiB</span>
<span th:if="${!t.archived && t.hidden}" style="color: #7f8c8d;">IIpuxoBanuii</span>
<span th:if="${!t.archived && !t.hidden}" style="color: #27ae60;">AxTuBHUII</span>
</td>
<td>
<div style="display: flex; justify-content: center; gap: 8px;">
<form th:if="${!t.archived}" th:action="@{/teacher/test/toggle-visibility/{id}(id=${t.id})}"
method="post">



<button type="submit" class="button-secondary" th:text="${t.hidden?'@ ':'Q}"
title="BumumicTts"></button>
</form>
<form th:if="${!t.archived}" th:action="@{/teacher/test/archive/{id}(id=${t.id})}"
method="post">
<button type="submit" class="button-secondary" title="B apxiz">{*]</button>
</form>
<form th:if="${t.archived}" th:action="@{/teacher/test/unarchive/{id}(id=${t.id})}"
method="post">
<button type="submit" class="button-secondary" title="Bixnosuru">[G|</button>
</form>
<a th:if="${!t.archived}" th:href="@{/teacher/test/edit/{id}(id=${t.id})}" class="button-
secondary"> & </a>
<a th:href="@{/teacher/test/delete/{id}(id=${t.id})}" class="button-secondary"
style="color: #e74c3c; border-color: #e74c3c;" onclick="return confirm('Bumamuru
tect?)">f  </a>
</div>
</td>
</tr>
<tr th:if="${#lists.isEmpty(tests)}">
<td colspan="4" style="text-align: center; padding: 20px; color: #7f8¢8d;">TecriB He 3HaitmeHO</td>
</tr>
</tbody>
</table>
</div>
</div>
<div th:replace="~{fragments :: chat}"></div>
</body>
</htmI>

Admin-hub.html
<IDOCTYPE html>
<html lang="uk" xmins:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>Ilanens agminicTpaTopa</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container">
<div class="header">
<h1>€®)  Manens agminicrparopa</h1>
<a href="/logout" class="button-secondary" style="background-color: #e74c3c; color: white;">Buxin</a>
</div>
<div class="card-list" style="margin-top: 40px;">
<a href="/admin/users" class="card" style="text-decoration: none; text-align: center;">
<span style="font-size: 3em;"> £ </span>
<h2>KopucryBaui</h2>
<p>KepyBaHHs akayHTaMH Ta MapoIsIMU</p>
</a>
<a href="/admin/content" class="card" style="text-decoration: none; text-align: center;">



<span style="font-size: 3em;">{*)</span>
<h2>Konrenr</h2>
<p>KepyBaHHs TecTaMu Ta KaTeropismMu</p>
</a>
<a href="/admin/stats" class="card" style="text-decoration: none; text-align: center;">
<span style="font-size: 3em;">[||</span>
<h2>Craructuka</h2>
<p>AHaNiTuKa yCHIIIHOCTI CUCTEeMU</p>
</a>
<a href="fadmin/logs" class="card" style="text-decoration: none; text-align: center;">
<span style="font-size: 3em;"> g </span>
<h2>XKypnan</h2>
<p>Ilepermisg CHCTEMHHX JIOTiB</p>
<[a>
<a href="/teacher" class="card" style="text-decoration: none; text-align: center;">
<span style="font-size: 3em;">{ g </span>
<h2>ITanens Buxknagaya</h2>
<p>KepyBaHHs TecTaMu Ta pe3yabTaTaMu</p>
<[a>
<a href="/student" class="card" style="text-decoration: none; text-align: center;">
<span style="font-size: 3em;">&> </span>
<h2>Kabiner crynenra</h2>
<p>Ilepermsin TecTiB ounMa yIaI</p>
<fa>
</div>
</div>
</div>
</body>
</htmI>
Admin-logs.html
<IDOCTYPE html>
<html lang="uk" xmlns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>Xypnan nogiii</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container">
<div class="header">
<h1>Tg Kypnan cucremunx noxiii</h1> <div style="display:flex; gap:10px;">
<a href="/admin" class="button-secondary" style="display: flex; align-items: center; gap: 8px;">
l'onoBHa nanens
<[a>
<a href="/logout" class="button-secondary" style="background-color: #e74c3c; color: white;">Buxin</a>
</div>
</div>
<div class="card">
<div th:each="entry : ${logs}" style="padding: 10px; border-bottom: 1px solid #eee; font-family:
monospace;">
<span th:text="${entry}"></span>
</div>



<p th:if="${logs.isEmpty()}" style="text-align:center; color:#666;">Tloxiii nie He 3adikcoBaHO.</p>
</div>
</div>
<div th:replace="~{fragments :: chat}"></div>
</body>
</html>
Admin-stats.html
<IDOCTYPE html>
<html lang="uk" xmlns:th="http://www.thymeleaf.org" xmlns="http://www.w3.0rg/1999/html|">
<head>
<meta charset="UTF-8">
<title>Ilanens amMminicTparopa | Ctaructuka</title>
<link rel="stylesheet" th:href="@{/style.css}">
<style>
.stats-grid {
display: grid;
grid-template-columns: repeat(auto-fit, minmax(300px, 1fT));
gap: 25px;
margin-bottom: 30px;
}
.mini-card {
text-align: center;
padding: 20px;
background: white;
border-radius: 15px;
box-shadow: 0 4px 6px rgbha(0,0,0,0.05);
}
.mini-card h3 { font-size: 0.9em; color: #6b7280; margin-bottom: 10px; }
.mini-card .value { font-size: 2em; font-weight: bold; color: #4f46e5; }
.action-bar {
display: flex;
gap: 15px;
flex-wrap: wrap;
margin-bottom: 30px;
}
<[style>
</head>
<body>
<div class="container">
<div class="header">
<h1>[y|Crarucruka ta inme</h1> <div style="display:flex; gap:10px;">
<a href="/admin" class="button-secondary" style="display: flex; align-items: center; gap: 8px;">
£ TonoBHa nanens
</a>
<a href="/logout" class="button-secondary" style="background-color: #e74c3c; color: white;">Buxin</a>

</div>
</div>
<div class="stats-grid">
<div class="mini-card">
<h3>Bcroro cripo6</h3>
<div class="value" th:text="${total Attempts}">0</div>
</div>



<div class="mini-card">
<h3>Cepemniit 6air cuctemn</h3>
<div class="value"><span th:text="${averageScore}">0.0</span>%</div>
</div>
<div class="mini-card">
<h3>AxtuBHUX TecTiB</h3>
<div class="value" th:text="${testsCount}">0</div>
</div>
</div>
<div style="display: grid; grid-template-columns: 1fr 1fr; gap: 25px; margin-bottom: 30px;">
<div class="card" style="border-top: 4px solid #D3D3D3;">
<h3>[A Cepenns ycnimmicts 3a Tecramu</h3>
<p style="font-size: 0.85em; color: #6b7280; margin-bottom: 15px;">
[Nokazye cepenniii BiICOTOK MpaBUILHUX BiAMOBiAeH. UMM HIKYA CMYKKa (YepBOHA), TUM CKIIAJIHIIIE
CTY/ICHTaM Aa€ThCs el Marepia.

</p>

<div th:if="${difficultyRating != null && !difficultyRating.isEmpty()}">
<div th:each="entry : ${difficultyRating}" style="margin-bottom: 15px;">
<div style="display: flex; justify-content: space-between; font-size: 0.9em; margin-bottom: 5px;">
<span style="font-weight: 500;" th:text="$ {entry key} ">Hassa tecTy</span>
<span th:text="$ {#numbers.formatDecimal(entry.value, 1, 1)} + '% npasuwisaux"">0%</span>
</div>

<div class="progress-container" style="height: 12px; background-color: #f3f4f6; border-radius:

6px;">
<div class="progress-bar"
th:style=""width:' + ${entry.value} + '%; height: 100%; border-radius: 6px; background: ' +
(${entry.value} < 50.0 ? ‘#ef4444' . (${entry.value} < 75.0 ? '#f59e0b' : '#22c55¢")) + ;">
</div>
</div>
</div>
</div>

<div th:if="${difficultyRating == null || difficultyRating.isEmpty()}">
<p style="color: #6b7280; font-size: 0.9em; text-align: center; padding: 10px;">
CraTucTuka CKJ'Ia,Z[HOCTi IIOKH 110 Bi):[CYTHSI.
</p>
</div>
</div>
<div class="card" style="border-top: 4px solid #008000;">
<h3> Ycnimmnicts cipo6</h3>
<div style="margin-top: 20px;">
<p>¥Ycminno (>60%): <strong style="color: #22c55e;"
th:text="8$ {successStats['Ycmimuo']} ">0</strong></p>
<p>HeycmnimHo: <strong style="color: #ef4444;"
th:text="$ {successStats['Heznano']} ">0</strong></p>
<div class="progress-container" style="height: 25px; display: flex; margin-top: 15px;">
<div th:if="${total Attempts > 0}"
th:style=""width:' + ($ {successStats['YcmimHo']} * 100 / $ {total Attempts}) + '%; background:
#22c55e;""></div>
<div th:if="${total Attempts > 0}"
th:style=""width:' + ($ {successStats['He3nano']} * 100 / ${total Attempts}) + '%; background:



#efdd44;"></div>
</div>
</div>
</div>
</div>
<div style="display: grid; grid-template-columns: 1fr 1fr; gap: 25px;">
<div class="card" style="border-top: 4px solid #4f46e5;">
<h3> Cuctemni HanamryBanHa</h3>
<div style="display: flex; flex-direction: column; gap: 15px; margin-top: 15px;">
<div style="display: flex; justify-content: space-between; align-items: center;">
<span>PexuM TexHIYHHX poOIT</span>
<a th:href="@{/admin/settings/maintenance}" class="button"
th:style="${T(com.example.oopp.model.SystemSettings).maintenanceMode} ? 'background:
#efd444' : "background: #22c55e"">
<span th:text="$ { T(com.example.oopp.model.SystemSettings).maintenanceMode} ? 'BumkuyTH'
: 'AxkTuBYBaTH'""></span>
<fa>
</div>
<div style="display: flex; justify-content: space-between; align-items: center;">
<span>JlocTymn mo gaTy</span>
<a th:href="@{/admin/settings/toggle-chat}" class="button"
th:style="${T(com.example.oopp.model.SystemSettings).chatEnabled} ? 'background: #ef4444":
‘background: #22c55e"">
<span th:text="$ {T(com.example.oopp.model.SystemSettings).chatEnabled} ? 'Bumkuytu' :
'AxTHBYBaTH""'></span>
<fa>
</div>
</div>
</div>
<div class="card" style="border-top: 4px solid #ef4444;">
<h3>@  Kepysanns Gesmexoro</h3>
<div style="display: flex; flex-direction: column; gap: 10px;align-items: center;">
<a th:href="@{/admin/chat/clear}" class="button" style="width:120px; background: #ef4444; text-
align: center; "
onclick="return confirm('Buganuru icropito uary?')"> Ouunctuty yar</a>
<a href="/admin/sessions/terminate-all" class="button" style="width:200px; background: #ef4444;
text-align: center;"

onclick="return confirm('Buiiru 3 ycix akayntis?")">@) 3aBepumitn Bci cecii</a>

"

</div>
</div>

</div>
</div>
<div th:replace="~{fragments :: chat}"></div>
</body>
</htmI>
Admin-users.html
<IDOCTYPE html>
<html lang="uk" xmins:th="http://www.thymeleaf.org">
<head>

<meta charset="UTF-8">

<title>KepyBannsa xopucryBauamu</title>

<link rel="stylesheet" th:href="@{/style.css}">



<style>

.password-cell {
display: flex;
align-items: center;
gap: 10px;
font-family: monospace;
background: #f9fafb;
padding: 5px 10px;
border-radius: 8px;
border: 1px solid #e5e7eb;
min-width: 120px;
width: 150px;

width: 150px;
justify-content: space-between;

}

.hidden-pass {
-webkit-text-security: disc;
color: #6b7280;

}

.visible-pass {
-webkit-text-security: none;
color: #111827;
font-weight: bold;

}

.eye-btn {
cursor: pointer;
user-select: none;
font-size: 1.1em;
transition: transform 0.1s;

}

.eye-btn:active {
transform: scale(0.9);

}

<[style>

</head>

<body>

<div class="container">
<div class="header">

<h1> & Kepyganns xopucrysauamu</h1> <div style="display:flex; gap:10px;">

<a href="/admin" class="button-secondary" style="display: flex; align-items: center; gap: 8px;">
l'onoBHa nanens

<[a>

<a href="/logout" class="button-secondary" style="background-color: #e74c3c; color: white;">Buxin</a>

</div>
</div>
<div class="card" style="margin-bottom: 20px; border-left: 5px solid #4f46e5;">
<div style="display: flex; align-items: center; gap: 15px;">
<span style="font-size: 1.2em;">Q </span>
<input type="text" id="userSearch"
placeholder="TlouniTe BBOAUTH iM'st KOpUCTyBaua i (igpTpaii...”
onkeyup="filterUsers()"



style="width: 100%; padding: 12px; border-radius: 12px; border: 1px solid #d1d5db; font-size:
15px;">
</div>
</div>
<script>
function filterUsers() {
let input = document.getElementByld('userSearch').value.toLowerCase();
let rows = document.querySelectorAll('table thody tr");
rows.forEach(row => {
let username = row.cells[1].innerText.toLowerCase();
if (username.includes(input)) {
row.style.display = "";
}else {
row.style.display = "none";
}
ok
}

</script>
<div class="card">
<h2>CrtBoputr HOBOTO KOpUCTyBaua</h2>
<form th:action="@{/admin/create-user}" method="post" style="display:flex; gap:10px; flex-wrap:wrap;
align-items:center;">
<input type="text" name="username" placeholder="Jloriu" required style="flex:1; min-width:150px;">
<div style="position: relative; flex:1; min-width:150px;">
<input type="password" id="adminPassword" name="password" placeholder="Tlapomp" required
style="width:100%; padding:10px; padding-right: 35px; box-sizing: border-box; border-radius: 4px; border: 1px
solid #ccc;">
<span onclick="togglePasswordInput('adminPassword', this)" style="position: absolute; right: 10px;
top: 50%; transform: translateY (-50%); cursor: pointer; user-select: none; font-size: 16px;">®@  </span>
</div>
<select name="role" required style="padding:12px; border-radius:12px; border:1px solid #d1d5db;">
<option value="STUDENT">Crynent</option>
<option value="TEACHER">Buxmnagau</option>
<option value="ADMIN">A nminictparop</option>
</select>
<button type="submit" class="button">CtBopuTn akaynT</button>
</form>
</div>
<div th:if="${param.error != null and param.error[0] == 'wrong_password'}"
style="background-color: #fee2e2; border-left: 5px solid #ef4444; color: #991b1b; padding: 15px; margin-
bottom: 20px; border-radius: 4px;">
A <strong>Ilommka:</strong> BBeqieHo HenpaBuiIbHAIN aposib! BupaneHss agmiHicTpaTopa
CKaCOBaHO.
</div>
<div class="card" style="margin-top: 20px;">
<h2>Crucok kopuctyBauiB</h2>
<table>
<thead>
<tr>
<th style="text-align:left;">1D</th>
<th style="text-align:left;">JIorin</th>
<th style="text-align:left;">ITapoms</th>
<th style="text-align:left;">Pomp</th>



<th style="text-align:left;">Craryc</th>
<th style="text-align:left;">Tiss</th>
</tr>
</thead>
<tbody>
<tr th:each="user : ${users}" th:if="${user != null}">
<td th:text="${user?.id}">1</td>
<td th:text="${user?.username}">ivan</td>
<td>
<div class="password-cell">
<span class="hidden-pass">********</snan>
<span style="font-size: 0.8em; color: #6b7280;">(3amudposano)</span>
</div>
</td>
<td>
<span th:if="${user?.role == 'STUDENT'}">> Crynent</span>
<span th:if="${user?.role == TEACHER'}">¢ & Bunrens</span>
<span th:if="${user?.role == 'ADMIN'}">®  Axmia</span>
</td>
<td>
<span th:if="${user?.blocked}" style="color: crimson; font-weight: bold;">3a610x0BaHui</span>
<span th:if="${!user?.blocked}" style="color: green;">AxkTuBHHi</span>
</td>
<td>
<div style="display:flex; gap:5px;">
<a th:href="@4{/admin/users/{username}(username=${user.username})}"
class="button-secondary"
style="padding: 6px 10px;"
title="TIepernsuyTu npodins">
& Tpodins
<[a>
<ath:if="${user?.role '="ADMIN'}"
th:href="@{'/admin/block-user/* + ${user?.id}}"
class="button-secondary"
th:text="$ {user?.blocked ? 'Po36noxysaru’' : 'bnokysaru'}"
style="padding: 6px 10px;"></a>
<a th:href="@{'/admin/reset-password/' + ${user?.id}}"
class="button-secondary"
title="Cxunytn napomns 1o 1234"
onclick="return confirm('CkuHyTH Mapoib HOro KoprcTyBaya g0 12347")"
style="padding: 6px 10px; background: #fef3c7; color: #92400e;">Q </a>
<ath:if="${user.role '="ADMIN'}"
th:href="@{'/admin/delete-user/' + ${user.id}}"
class="button-secondary"
onclick="return confirm('Bu BrieBHeHi, 1110 X0UeTe BUIAIUTH I[bOr0 KOpucTyBayda?');"
style="color:crimson; padding: 6px 10px;">® </a>
<form th:if="${user.role == '"ADMIN'}"
th:action="@{'/admin/delete-admin/* + ${user.id}}"
method="post"
style="margin: 0; display: inline-flex;"
onsubmit="return confirmAdminDelete(this);">
<input type="hidden" name="adminPassword" class="admin-password-input">



<button type="submit" class="button-secondary"
style="color:crimson; padding: 5px 10px; background: none; border: 1px solid #e5e7eb;
cursor: pointer; border-radius: 4px;"
title="Bunanutu agminictparopa'>
</button>
</form>
</div>
<span th:if="${user?.role == 'ADMIN'}" style="color: #6b7280; font-style: italic;">Cucremunii
aKKayHT</span>
</td>
</tr>
</tbody>
</table>
</div>
</div>
<script>
// @yHKIIIS U1l IEPEMHUKAaHHS BUIUMOCTI TIApOJIsk B TAOJIHUII
function toggleCellPassword(btn) {
const passText = btn.previousElementSibling;
if (passText.classList.contains('hidden-pass’)) {
passText.classList.remove(‘hidden-pass');
passText.classList.add('visible-pass");
btn.textContent = '{&";
}else {
passText.classList.remove('visible-pass');
passText.classList.add(‘hidden-pass');

btn.textContent="®

¥
¥

// @yHKis wist mons BBoay (popma 3Bepxy)
function togglePasswordInput(inputld, icon) {
const input = document.getElementByld(inputld);
if (input.type === "password") {
input.type = "text";
icon.textContent = "¢&";
}else {
input.type = "password";
icon.textContent="®@ ";
}
}// OyHKIA 4715 TATBEPIKEHHS BUIAICHHS aJIMiHICTpaTopa
function confirmAdminDelete(form) {
let pwd = prompt(" /\  VYBAT'A! Bunanenns agminicrparopa.\nJ{iis miarepmkenns aii BBeaith BAIIT
MOTOYHHN TapoJb:");
if (pwd === null || pwd.trim() ==="") {
return false;
}
form.querySelector('.admin-password-input').value = pwd,
return true;
}
</script>
</body>



<div th:replace="~{fragments :: chat}"></div>
</html>
Chat.html
<IDOCTYPE html>
<html lang="uk" xmlIns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">

<title>Yar</title>
<link rel="stylesheet" th:href="@{/style.css}">
<style>

/* KHonKa-XMapHHKa B KyTi */
.chat-bubble {
position: fixed;
bottom: 20px;
left: 20px;
width: 60px;
height: 60px;
background: #4f46e5;
border-radius: 50%;
display: flex;
align-items: center;
justify-content: center;
font-size: 30px;
color: white;
cursor: pointer;
box-shadow: 0 4px 12px rgba(0,0,0,0.2);
z-index: 1000;
transition: transform 0.2s;
}
.chat-bubble:hover { transform: scale(1.1); }
.chat-window {
position: fixed;
bottom: 90px;
left: 20px;
width: 350px;
height: 500pXx;
background: white;
border-radius: 15px;
box-shadow: 0 8px 24px rgba(0,0,0,0.15);
display: none;
flex-direction: column;
z-index: 1000;
overflow: hidden;
border: 1px solid #ebe7eb;

¥

.chat-header {
background: #4f46e5;
color: white;
padding: 15px;
display: flex;
justify-content: space-between;
align-items: center;



}

.chat-messages {
flex: 1;
padding: 15px;
overflow-y: auto;
background: #f9fafb;

}

.chat-footer {
padding: 10px;
border-top: 1px solid #eee;

¥

.message-item {
background: white;
padding: 8px 12px;
border-radius: 10px;
margin-bottom: 10px;
box-shadow: 0 2px 4px rgbha(0,0,0,0.05);
position: relative;

}

.admin-badge { background: #fee2e2; color: #dc2626; font-size: 0.7em; padding: 2px 5px; border-radius:
4px; }

.teacher-badge { background: #e0e7ff; color: #4338ca; font-size: 0.7em; padding: 2px 5px; border-radius:
4px; }

#chatInput { width: 100%; margin-bottom: 5px; }
</style>
</head>
<body>
<div class="chat-bubble" onclick="toggleChat()">{-J</div>
<div class="chat-window" id="chatWindow">
<div class="chat-header">
<span>Yat miaTpuMku</span>
<putton onclick="toggleChat()" style="background:none; border:none; color:white; cursor:pointer; font-
size:20px;">x</button>
</div>
<div class="chat-messages" id="messageArea">
<div th:each="msg : ${messages}" class="message-item">
<strong th:text="${msg.sender}"></strong>
<span th:if="${msg.role == 'ADMIN'}" class="admin-badge">®  AJJMIH</span>
<span th:if="${msg.role == TEACHER'}" class="teacher-badge"> & g5 BUNTEJIb</span>
<small th:text="${msg.timestamp}" style="color:#999; font-size: 0.7em;"></small>
<a th:if="${session.admin != null || session.teacher != null}"
th:href="@{/chat/delete/{id}(id=${msg.id})}"
style="color:red; text-decoration:none; position:absolute; right:10px; top:10px;">x</a>
<p th:text="${msg.content}" style="margin: 5px 0 0 0; font-size: 0.9em;"></p>
</div>
</div>
<div class="chat-footer">
<form th:action="@{/chat/send}" method="post">



<input type="text" name="content" id="chatInput" placeholder="Bare mosigomnenus..." required
autocomplete="off">
<div style="margin-bottom: 5px;">
<span onclick="addEmoji('®)")" style="cursor:pointer"> &) </span>
<span onclick="addEmoji('¢A")" style="cursor:pointer"> A </span>
<span onclick="addEmoji('®")" style="cursor:pointer"> % </span>
<span onclick="addEmoji('&")" style="cursor:pointer"> &> </span>
</div>
<button type="submit" class="button" style="width:100%; padding: 8px;">Hamiciaru</button>
</form>
</div>
</div>
<script>
function toggleChat() {
const chat = document.getElementByld(‘chatWindow");
if (chat.style.display === "none' || chat.style.display ===") {
chat.style.display = 'flex’;
// TIpokpyTKa BHH3 TIPH BIIKPUTTI
const area = document.getElementByld('messageArea’);
area.scrollTop = area.scrollHeight;

}else {

chat.style.display = 'none’;

}

function addEmoji(emoji) {
document.getElementByld(‘chatInput’).value += emoji;
}
</script>
<div th:replace="~{fragments :: chat}"></div>
</body>
</htmi>
Create-test.html
<IDOCTYPE html>
<html lang="uk" xmins:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>HanamryBanus tecty</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container">
<div class="header">
<h1 th:text="8$ {test.id == null ? 'HoBwuii Tect' : 'PegaryBanns recry'}"></h1>
<a href="/teacher" class="button-secondary">Cxkacysarn</a>
</div>
<form th:action="@{/teacher/test/save}" th:object="%{test}" method="post">
<input type="hidden" th:field="*{id}" />
<div class="card">
<label><strong>Ha3zBa Tecty (000B's13K0B0):</strong></label>
<input type="text" th:field="* {title}" placeholder="Hanpuknan: OcnoBu Java" required style="margin-
top:10px; font-size: 16px;" />
</div>



<div id="qguestions-container">
<div th:each="question, stat : *{questions}" class="card question-block" style="margin-top:20px;">
<h3 style="color: #4f46e5;">TTuranns Ne<span class="question-number" th:text="${stat.index +
1}"></span></h3>
<label>Tekcr mutanns:</label>
<input type="text" th:field="* {questions[ _${stat.index} ].text}" placeholder="Bgexitp
3anmuTanHs..." style="margin:10px 0;" required/>
<h4>Bapiaatu (06epiTh MpaBUIbHY BIATIOBIAb Kpy:KeukoMm):</h4>
<div th:each="option, optStat : *{questions[ _ ${stat.index}__].options}">
<div style="display:flex; align-items:center; gap:10px; margin-bottom:8px;">
<input type="radio"
th:field="*{questions[ _${stat.index}__].correctAnswerindex}"
th:value="${optStat.index}"
required />
<input type="text"
th:field="*{questions[ _ ${stat.index} _].options[ _${optStat.index} ]}"
placeholder="BapianT Bixmnosimi"
style="flex:1;" required/>
</div>
</div>
</div>
</div>
<div style="margin-top:20px; text-align: center;">
<putton type="button" class="button-secondary" onclick="addQuestion()" style="font-size: 1.1em;
padding: 12px 24px;">- Jlomatu nuranaa</button>
</div>
<div style="margin-top:30px;">
<button type="submit" class="button" style="width:100%:; font-size: 1.2em; padding: 15px;">[Z]
30epertu Tect</button>
</div>
</form>
</div>
<script>
function addQuestion() {
const container = document.getElementByld(‘questions-container’);
const questionBlocks = container.getElementsByClassName(‘question-block’);
const index = questionBlocks.length;
const newBlock = document.createElement('div');
newBlock.className = 'card question-block’;
newBlock.style.marginTop = "20px’;

newBlock.innerHTML ="
<h3 style="color: #4f46e5;">ITuranns Ne<span class="question-number">${index + 1}</span></h3>

<label>Texkct muranns:</label>
<input type="text" name="questions[$ {index}].text" placeholder="Bsenits 3anuranHs;..."
style="margin:10px 0; width: 100%; padding: 12px; border: 1px solid #d1d5db; border-radius: 12px; font-size:

15px; box-sizing: border-box;" required />
<h4>Bapiantu (00epiTh paBWIbHY BiANOBIAb KpykKeukom):</h4>

<div style="display:flex; align-items:center; gap:10px; margin-bottom:8px;">
<input type="radio" name="questions[${index}].correctAnswerIndex" value="0" required />



<input type="text" name="questions[$ {index} ].options[0]" placeholder="Bapianr Bifmosimi"
style="flex:1; width: 100%; padding: 12px; border: 1px solid #d1d5db; border-radius: 12px; font-size: 15px;
box-sizing: border-box;" required />
</div>
<div style="display:flex; align-items:center; gap:10px; margin-bottom:8px;">
<input type="radio" name="questions[${index}].correctAnswerIndex" value="1" required />
<input type="text" name="questions[${index} ].options[1]" placeholder="Bapiaut Binnosimi"
style="flex:1; width: 100%; padding: 12px; border: 1px solid #d1d5db; border-radius: 12px; font-size: 15px;
box-sizing: border-box;" required />
</div>
<div style="display:flex; align-items:center; gap:10px; margin-bottom:8px;">
<input type="radio" name="questions[${index}].correctAnswerIndex" value="2" required />
<input type="text" name="questions[$ {index}].options[2]" placeholder="BapianT Bigmosimi"
style="flex:1; width: 100%; padding: 12px; border: 1px solid #d1d5db; border-radius: 12px; font-size: 15px;
box-sizing: border-box;" required />
</div>
<div style="display:flex; align-items:center; gap:10px; margin-bottom:8px;">
<input type="radio™ name="questions[${index}].correctAnswerindex" value="3" required />
<input type="text" name="questions[$ {index} ].options[3]" placeholder="BapianT Biamosizi"
style="flex:1; width: 100%; padding: 12px; border: 1px solid #d1d5db; border-radius: 12px; font-size: 15px;
box-sizing: border-box;" required />
</div>

container.appendChild(newBlock);
}
</script>
<div th:replace="~{fragments :: chat}"></div>
</body>
</htmi>
Fragments.html
<IDOCTYPE html>
<html xmlns:th="http://www.thymeleaf.org">
<body>
<div th:fragment="chat" th:if="${T(com.example.oopp.model.SystemSettings).chatEnabled || session.admin !=
null}">
<link rel="stylesheet" th:href="@{/style.css}">
<div th:fragment="chat">
<style>
/* XMapuHKa-KHONKa */
.chat-bubble {
position: fixed;
bottom: 25px;
right: 25px;
width: 60px;
height: 60px;
background: linear-gradient(135deg, #4f46e5, #6366f1);
border-radius: 50%;
display: flex;
align-items: center;
justify-content: center;
font-size: 28px;
color: white;
cursor: pointer;



z-index: 9999;
box-shadow: 0 4px 15px rgba(79, 70, 229, 0.4);
transition: all 0.3s cubic-bezier(0.4, 0, 0.2, 1);

}
.chat-bubble:hover { transform: scale(1.1) rotate(5deg); }

@keyframes pulse-red {
0% { box-shadow: 0 0 0 0 rgha(239, 68, 68, 0.7); transform: scale(1); }
70% { box-shadow: 0 0 0 15px rgbha(239, 68, 68, 0); transform: scale(1.05); }
100% { box-shadow: 0 0 0 0 rgha(239, 68, 68, 0); transform: scale(1); }

¥

.new-mention {
animation: pulse-red 2s infinite limportant;
background: #ef4444 limportant;

}

.chat-window {
position: fixed;
bottom: 100px;
right: 25px;
width: 350px;
height: 500pX;
background: white;
border-radius: 20px;
box-shadow: 0 10px 25px rgba(0,0,0,0.1);
display: none;
flex-direction: column;
z-index: 9999;
border: 1px solid #f1f5f9;
overflow: hidden;
animation: slideln 0.3s ease-out;

}

@keyframes slideln {
from { opacity: 0; transform: translateY(20px); }
to { opacity: 1; transform: translateY (0); }

.chat-header {
background: #4f46e5;
color: white;
padding: 15px 20px;
font-weight: 600;
display: flex;
justify-content: space-between;
align-items: center;

¥

.chat-messages {
flex: 1;
padding: 15px;
overflow-y: auto;



background: #f8fafc;
display: flex;
flex-direction: column;
gap: 12px;

}

.message-item {

max-width: 85%;

padding: 10px 14px;

border-radius: 15pXx;

font-size: 0.95em;

line-height: 1.4;

position: relative;

box-shadow: 0 2px 4px rgba(0,0,0,0.02);
}

.msg-other { align-self: flex-start; background: white; border-bottom-left-radius: 2px; border: 1px solid
#e2e8f0; }
.msg-me { align-self: flex-end; background: #4f46e5; color: white; border-bottom-right-radius: 2px; }

.msg-info { display: flex; align-items: center; gap: 6px; margin-bottom: 4px; font-size: 0.75em; opacity:
0.8; }

.admin-badge { background: #ef4444; color: white; padding: 1px 5px; border-radius: 4px; font-weight:
bold; }

.chat-footer { padding: 15px; background: white; border-top: 1px solid #f1f5f9; }
.input-group { display: flex; gap: 8px; align-items: center; }
#chatlnput { flex: 1; padding: 10px 15px; border: 1px solid #e2e8f0; border-radius: 25px; outline: none;

.send-btn {
background: #4f46e5; color: white; border: none; width: 38px; height: 38px;
border-radius: 50%; cursor: pointer; display: flex; align-items: center; justify-content: center;

¥

.mention { background: #fbbf24; color: #000; padding: 0 4px; border-radius: 4px; font-weight: bold; }
tag-link { cursor: pointer; color: inherit; text-decoration: none; }

.test-mode-chat { filter: grayscale(100%); opacity: 0.4; cursor: not-allowed limportant; }
<[style>

<script th:inline="javascript">
const notificationSound = new Audio(’https://raw.githubusercontent.com/rafael-pernil-guillen/custom-
sounds-with-notifications/master/notification.mp3');
const myUsername = /*[[${session.username}]]*/ 'guest’;
let lastMessageCount = -1;

function playNotification() {
notificationSound.play().catch(e => console.warn("3Byk 4ekae Ha KJIiK 1O CTOpiHII"));

const bubble = document.querySelector('.chat-bubble’);
if (bubble) {
bubble.classList.add('new-mention’);



setTimeout(() =>{
if (document.getElementByld(‘chatWindow').style.display == 'flex") {
bubble.classList.remove('new-mention’);
}

}, 15000);

¥
¥

function formatMessage(text) {
return text.replace(/@(\w+)/g, '<span class="mention">@%$1</span>");

¥

function refreshChat() {
const win = document.getElementByld('chatWindow');

fetch('/chat/updates’)
.then(res => res.text())
then(html => {
const area = document.getElementByld('msgArea’);
const tempDiv = document.createElement('div');
tempDiv.innerHTML = html,

const newMessages = tempDiv.querySelectorAll('.message-item");
const currentCount = newMessages.length;

// Jlorika mepeBipKr HOBUX TETiB
if (lastMessageCount == -1 && currentCount > lastMessageCount) {
for (let i = lastMessageCount; i < currentCount; i++) {
const msgText = newMessages[i].querySelector('.msg-text").innerText;
const senderElement = newMessages[i].querySelector('b);

const sender = senderElement ? senderElement.innerText : ";

if (msgText.includes('@' + myUsername) && sender !== myUsername) {
playNotification();
break;
}
}
}

area.innerHTML = html;

// ®opmaTyBaHHA TeTiB micis oHoBiIeHHS HTML
document.querySelectorAll('.msg-text').forEach(p => {
if (Ip.dataset.formatted) {
p.innerHTML = formatMessage(p.innerText);
p.dataset.formatted = "true";

}
1

lastMessageCount = currentCount;
if (win.style.display === 'flex’) scrollChat();
b



function tagUser(username) {
const input = document.getElementByld('chatinput’);
input.value ='@"' + username + ' ' + input.value;
input.focus();

function toggleChat() {
const win = document.getElementByld(‘chatWindow");
const bubble = document.querySelector('.chat-bubble’);
const isOpening = win.style.display === 'none' || win.style.display ===";

win.style.display = isOpening ? ‘flex' : 'none’;

if (isOpening) {
bubble.classList.remove('new-mention");
scrollChat();

¥
by

function scrollChat() {
const area = document.getElementByld('msgArea’);
area.scrollTop = area.scrollHeight;

¥

function addEmoji(emoji) {
document.getElementByld('chatlnput’).value += emoji;

¥

function sendMessage(event) {
event.preventDefault();
const input = document.getElementByld(‘chatinput’);
const content = input.value;
if (Icontent.trim()) return;

const formData = new FormData();
formData.append(‘content’, content);

fetch('/chat/send’, { method: 'POST", body: formData })
then(() => {

input.value = ";

refreshChat();

b
¥

function deleteMsg(id) {
if (confirm("Bunganurtu 1ie noBigomenns?")) {
fetch('/chat/delete/' + id)
.then(response => {
if (response.ok) {
refreshChat();
}
by,

.catch(error => console.error('[lomMunka BunangeHHs:', error));



setInterval(refreshChat, 3000);
</script>
<div class="chat-bubble"
th:classappend="${test != null and sessionQuestions != null} ? 'test-mode-chat' : "
onclick="if(this.classList.contains(‘test-mode-chat')) toggleChat()">{:J</div>
<div class="chat-window" id="chatWindow">
<div class="chat-header">
<span>Yat miarpumMKu</span>
<span onclick="toggleChat()" style="cursor:pointer; font-size: 1.2em;">&times;</span>
</div>
<div class="chat-messages" id="msgArea">
<div th:fragment="messageL.ist">
<div th:each="msg : ${@chatService.messages}"
class="message-item"
th:classappend="${msg.sender == session.username} ? 'msg-me' : 'msg-other"'>
<div class="msg-info">
<span th:data-username="${msg.sender}" onclick="tagUser(this.getAttribute('data-username’))"
class="tag-link">
<b th:text="${msg.sender}"></b>
</span>
<span th:if="${session.admin != null || session.teacher != null}">
<a th:href="@{/teacher/user-stats/{username}(username=${msg.sender})}" style="font-size:
0.8em; margin-left: 5px; color: #4f46e5;">(indo)</a>
</span>
<span th:if="${msg.role !='STUDENT}" class="admin-badge">Staff</span>
<span th:text="${msg.timestamp}"></span>
</div>
<p class="msg-text" th:text="${msg.content}" style="margin:0;"></p>
<span th:if="${session.admin != null || session.teacher != null}"
th:onclick=""deleteMsg(' + ${msg.id} + )"
style="font-size: 1.2em; color: #ef4444; cursor: pointer; position: absolute; top: 5px; right:
8px;">&times;</span>
</div>
</div>
</div>

<div class="chat-footer">
<div th:if="${test != null and sessionQuestions != null}" style="text-align: center; color: #64748b;
font-size: 0.85em;">
A YaT BUMKHEHO IiJ] 4ac TeCTy
</div>
<form th:unless="${test != null and sessionQuestions != null}" id="chatForm"
onsubmit="sendMessage(event)">
<div class="emoji-bar" style="margin-bottom: 8px; font-size: 1.2em;">
<span onclick="addEmoji('@)")" style="cursor:pointer">&)</span>
<span onclick="addEmoji('A")" style="cursor:pointer"> 3 </span>
<span onclick="addEmoji('&")" style="cursor:pointer">%> </span>
</div>
<div class="input-group">
<input type="text" id="chatInput" placeholder="TloBizomneHnns..." required autocomplete="off">
<button type="submit" class="send-btn">»</button>



</div>
</form>
</div>
</div>
</div>
</div>
</body>
</htmI>
Index.html
<IDOCTYPE html>
<html lang="uk" xmlns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>Cucrema tectyBanus OOII</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container welcome">
<div th:if="${maintenanceMode}"
class="card"
style="background: #fffbeb; border: 2px solid #fbbf24; margin-bottom: 30px; animation: slideln 0.5s ease-
out;">
<div style="display: flex; align-items: center; justify-content: center; gap: 15px;">
<span style="font-size: 2em;">/\  </span>
<div style="text-align: left;">
<h2 style="color: #92400e; margin: 0;">Texuiuni po6oTn</h2>
<p style="color: #045309; margin: 5px 0 0 0;">
3apa3 mpoBOATHCS IIAHOBI OHOBJICHHS CUCTEMH. JIOCTYII 10 TECTIB JJIs CTYJCHTIB TUMYAaCOBO
0OMEKEHU.
</p>
</div>
</div>
</div>
<div class="card" style="padding: 50px;">
<h1>g7 Cucrema tecryBanns Java OOP</h1>
<p style="font-size: 1.2em; color: #666;">JIackaBo mpocumo! IlepeBipTe CBOI 3HaHHS ab0 KepyiiTe
HaBYAIILHUM TIPOIIECOM.</p>
<div class="role-selection" style="margin-top: 40px; display: flex; flex-direction: column; align-items:
center; gap: 15px;">
<a href="/login" class="button" style="padding: 20px 40px; font-size: 1.2em; width: 100%; max-width:
300px;">VYBiliTi B KabineT</a>
<span style="color: #6b7280; font-size: 0.9em;">* Jlorin Ta maposs HaJa€e BUKIaaa4 ab0
aJMiHicTpaTop</span>
</div>
<div style="margin-top: 50px; display: flex; justify-content: center; gap: 30px; flex-wrap: wrap;">
<div class="card" style="flex: 1; max-width: 300px;">
<h3>[] Tectu</h3>
<p>baraTo Tem 3 00'€eKTHO-OpiEHTOBAHOTO MPOTPaMyBaHH.</p>
</div>

<div class="card" style="flex: 1; max-width: 300px;">

<h3>[l] Anamituka</h3>
<p>Buwureni MOKYTh OaYMTH JE€TATBHHUI IPOTPEC KOKHOT0.</p>



</div>
</div>

</div>
</div>
</body>
</html>
Login.html <!IDOCTYPE html>
<html lang="uk" xmlns:th="http://www.thymeleaf.org">

<head>

<meta charset="UTF-8">

<title>Bxig</title>

<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>

<div class="container welcome">
<h1>Bxin y cucremy</h1>
<div class="card" style="max-width:500px; margin:0 auto;">
<form th:action="@{/login}" method="post">
<label><strong>Jlorin:</strong></label>
<input type="text" name="username" required style="width:100%; padding:10px; margin:10px 0
20px;">
<label><strong>Ilaponb:</strong></label>
<div style="position: relative; width: 100%; margin: 10px 0 20px;">
<input type="password" id="loginPassword" name="password" required style="width:100%;
padding:10px; padding-right: 40px; box-sizing: border-box; border-radius: 4px; border: 1px solid #ccc;">
<span onclick="togglePassword('loginPassword', this)" style="position: absolute; right: 10px; top:
50%; transform: translateY (-50%); cursor: pointer; user-select: none; font-size: 18px;">®@  </span>
</div>
<button type="submit" class="button" style="width:100%;">VYBiiitu</button>
</form>
<p th:if="${error}" style="color:red; margin-top:15px;" th:text="${error}"></p>
<p th:if="${success}" style="color:green; margin-top:15px;" th:text="${success}"></p>
<hr style="margin:20px 0;">
<p style="color: #4b5563;">Hemae akaynra? <strong>3BepHIThCsl JI0 aJMiHicTpaTopa</strong></p>
<div style="margin: 10px 0;">
<input type="checkbox" name="remember" id="remember">
<label for="remember">3amam'statu MmeHe</label>
</div>
<div th:if="${param.error != null and param.error[0] == 'maintenance' and isMaintenance}"
style="background-color: #fff3cd; color: #856404; padding: 10px; border-radius: 5px;">
<i class="fas fa-tools"></i>
<strong>¥YBara!</strong> Ha caliTi npoBOJIsATbCS TEXPOOOTH.
</div>
<p style="margin-top:20pXx; font-size: 0.9em; color: #6b7280;"><strong>ITinKka3ka s
nepeBipku:</strong™> admin/admin123</p>
</div>
</div>
<script>
function togglePassword(inputld, icon) {
const input = document.getElementByld(inputld);
if (input.type === "password") {
input.type = "text";
icon.textContent = "¢{&";



}else {
input.type = "password";

icon.textContent =" © ;

¥
¥

</script>
</body>
</html>
Register.html
<IDOCTYPE html>
<html lang="uk" xmlns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>Peectpamis</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container welcome">
<h1>Peectpamis kopuctyBaua</h1>
<div class="card" style="max-width:500px; margin:0 auto;">
<form th:action="@{/register}" method="post">
<label><strong>Jlorin:</strong></label>
<input type="text" name="username" required style="width:100%; padding:10px; margin:10px 0
20px;">
<label><strong>Ilapoiib:</strong></label>
<div style="position: relative; width: 100%; margin: 10px 0 20px;">
<input type="password" id="regPassword" name="password" required style="width:100%;
padding:10px; padding-right: 40px; box-sizing: border-box; border-radius: 4px; border: 1px solid #ccc;">
<span onclick="togglePassword(‘regPassword', this)" style="position: absolute; right: 10px; top: 50%;
transform: translateY (-50%); cursor: pointer; user-select: none; font-size: 18px;">®@  </span>
</div>
<label><strong>XT0 BU?:</strong></label>
<select name="role" required style="width:100%; padding:12px; margin:10px 0 20px; border-
radius:12px; border:1px solid #d1d5db;">
<option value="STUDENT">Yuenp</option>
<option value="TEACHER">Buurens</option>
</select>
<button type="submit" class="button" style="width:100%;">3apeectpyBaTuca</button>
</form>
<p th:if="${error}" style="color:red; margin-top:15px;" th:text="${error}"></p>
<hr style="margin:20px 0;">
<p>Bke € akayHT? <a href="/login">¥YBiliTn</a></p>
</div>
</div>
<script>
function togglePassword(inputld, icon) {
const input = document.getElementByld(inputld);
if (input.type === "password") {
input.type = "text";
icon.textContent = "¢&";
}else {
input.type = "password";
icon.textContent="©@ ™



}
}
</script>
<div th:replace="~{fragments :: chat}"></div>
</body>
</htmI>
Result-details.html
<IDOCTYPE html>
<html lang="uk" xmlns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>/leTam nmpoxomkeHHI</title>
<link rel="stylesheet" th:href="@{/style.css}">
<script src="https://cdn.tailwindcss.com"></script>
</head>
<body class="bg-gray-100 py-10">
<div class="max-w-4x| mx-auto px-4">
<div class="flex justify-between items-center mb-6">
<h1 class="text-2x| font-bold">/lerani mpoxomkenus tecty</h1>
<a th:href="${session.teacher != null ? '/teacher" : "/student’}" class="button-secondary" style="display:
flex; align-items: center; gap: 8px;">
Hazan
<fa>
</div>
<div class="bg-white p-6 rounded-lg shadow-md mb-8">
<h2 class="text-x| font-bold mb-4" th:text="$ {result.testTitle}">Has3Ba tecty</h2>
<div class="grid grid-cols-2 gap-4 text-sm">
<p><strong>Crynent:</strong> <span th:text="8$ {result.studentName} "></span></p>
<p><strong>Pe3ynpraT:</strong> <span th:text="$ {result.score} +'/"'+
${result.totalQuestions}"></span></p>
<p><strong>Yac BukoHaHH::</strong> <span th:text="8$ {result.timeSpentSeconds} +'
cek.""></span></p>
<p><strong>Pexum:</strong> <span th:text="$ {result.mode == 'exam' ? 'Ex3ameH" :
'3BnvaiiHmif' } "></span></p>
</div>
</div>
<h3 class="text-1g font-bold mb-4">Awnani3s Bigmosigei</h3>
<div th:each="detail, stat : ${result.details}" class="bg-white p-4 rounded-lg shadow mb-4 border-1-8"
th:styleappend="${detail.isCorrect} ? 'border-color: #22c55e;" : 'border-color: #ef4444;"">
<p class="font-bold mb-2" th:text="${stat.index + 1} + . ' + ${detail.questionText}"></p>
<p class="text-sm">Bara BiAmoBiab:
<span th:text="${detail.studentAnswer}"
th:class="${detail.isCorrect ? 'text-green-600 font-bold' : 'text-red-600 font-bold line-
through'}"></span>
</p>
<p th:if="${!detail.isCorrect}" class="text-sm mt-1">
<strong class="text-green-600">ITpaBuibHa BiINOBi1b:</strong>
<span class="text-green-600 font-bold" th:text="${detail.correctAnswer}"></span>
</p>
<p th:if="${detail.isCorrect}" class="text-green-600 text-sm font-bold mt-1"> ¥ Mpasunsro</p>
</div>
</div>
<div th:replace="~{fragments :: chat}"></div>



</body>
</htmI>
Results.html
<IDOCTYPE html>
<html lang="uk" xmlIns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>Pe3ynpTaT TecTy</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container welcome">
<h1>Bam pe3ynbrar</h1>
<div class="card">
<h2 th:text=""Tecrt: ' + ${result.testTitle}">Ha3sa Tecty</h2>
<p><strong>CryaeHT:</strong> <span th:text="$ {result.studentName} ">IBan</span></p>
<p class="result-score">
Bu nabpanu <strong th:text="§ {result.score}">2</strong> 3
<strong th:text="%{result.totalQuestions}">3</strong>
</p>
<p><strong>Makc. cepisi:</strong> <span th:text="$ {result.streak } ">3</span> npaBuibHUX miaAPsSI</p>
<p><strong>Yac:</strong> <span th:text="3$ {result.timeSpentSeconds}">20</span> cex</p>
<p><strong>Pexum:</strong> <span th:text="% {result.mode == 'exam' ? 'Ex3amen' :
'3Bnyaiinmif'} ">3BuyaitHuii</span></p>
</div>
<a href="/student" class="button" style="margin-top:20px;">IToBepHyTHCH /IO CIIUCKY TECTiB</a>
</div>
<div th:replace="~{fragments :: chat}"></div>
</body>
</html>
Student.html
<IDOCTYPE html>
<html lang="uk" xmlns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>Ilanens yuns</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container">
<div class="header">
<h1>%> KaGiner crynenra</h1l>
<div style="display:flex; gap:10px; align-items: center;">
<span style="font-weight: bold; color: #4f46e5;">IIpusit, <span
th:text="3$ {session.username}">Crynent</span>!</span>
<a th:if="${session.admin != null}"
href="/admin"
class="button-secondary"
style="background-color: #e5e7eb; color: black; margin-right: 10px;">
@ T'onoBHa nanens
</a>
<a href="/logout" class="button-secondary" style="background-color: #e74c3c; color:
white;"> BI/IXiI[</a>



</div>
</div>
<h2>JloctynHi Tectu</h2>
<div class="card-list">
<div class="card" th:each="test : ${tests}">
<h2 th:text="$ {test.title}">Ha3Ba TecTty</h2>
<p th:text="$ {#lists.size(test.questions)} + ' muranp"">KiabkicTh MUTaHB</p>

<div style="display:flex; gap:10px; flex-wrap:wrap;">
<a th:href="@{/student/test/{id}(id=${test.id}, mode="normal’)}" class="button">
[Mpoiitn (3BHYAMHUI PEKUM)
<fa>
<a th:href="@{/student/test/{id}(id=${test.id}, mode="exam’)}" class="button-secondary">
Ex3ameHn-pexum
<fa>
</div>
</div>
<div th:if="${#lists.isEmpty(tests)}">
<p>Hapa3zi HemMae TOCTYImHHX TeCTiB.</p>
</div>
</div>
<hr style="margin:40px 0;">
<h2>[A Moi pesynbrat Ta crarucruka</h2>
<div class="card" style="margin-bottom: 20px; background: #f0fdf4; border: 1px solid #bbf7d0;">
<p><strong>Bcpboro crpod:</strong> <span th:text="3$ {#lists.size(myResults)} ">0</span></p>
<p><strong>Haiikpamwuii pe3yiapraT:</strong> <span th:text="8 {maxScore} + ' 6axi"">0
OaniB</span></p>
</div>
<div class="card">
<table style="width:100%; border-collapse: collapse;" th:if="${!#lists.isSEmpty(myResults)}">
<thead>
<tr>
<th style="text-align:left; padding:10px; border-bottom: 2px solid #eee;">Tect</th>
<th style="text-align:left; padding:10px; border-bottom: 2px solid #eee;">Pe3ynprar</th>
<th style="text-align:left; padding:10px; border-bottom: 2px solid #eee;">Pexnm</th>
<th style="text-align:left; padding:10px; border-bottom: 2px solid #eee;">Uac</th>
<th style="text-align:left; padding:10px; border-bottom: 2px solid #eee;">/1ii</th>
</tr>
</thead>
<tbody>
<tr th:each="r : ${myResults}">
<td style="padding:10px; border-bottom: 1px solid #eee;" th:text="$ {r.testTitle} ">Ha3ssa tecTy</td>
<td style="padding:10px; border-bottom: 1px solid #eee;">
<span th:text="${r.score} + '/ ' + ${r.totalQuestions}"
th:style="${r.score == r.totalQuestions} ? 'color: green; font-weight: bold;" : ""'></span>
</td>
<td style="padding:10px; border-bottom: 1px solid #eee;">
<span th:text="$ {r.mode == 'exam' ? 'Ex3ameH' : '3nuaiiamii'}"
th:class="${r.mode == 'exam' ? 'exam-badge' : "}"></span>
</td>
<td style="padding:10px; border-bottom: 1px solid #eee;" th:text="${r.timeSpentSeconds} +'
cek"">30 cex</td>
<td style="padding:10px; border-bottom: 1px solid #eee; display: flex; gap: 8px; align-items: center;">



<a th:href="@{/student/result/{id}(id=%{r.id})}" class="button-secondary" style="font-size: 13px;
padding: 5px 10px;">Jlerami Q</a>

<form th:if="${session.admin != null}" th:action="@{/student/result/delete/{id}(id=${r.id})}"
method="post" style="margin: 0; display: inline-flex;">
<button type="submit"
onclick="return confirm('Bu BreBHeHi, 110 XoueTe BUAAINTH LieH pe3yabTat?');"
style="background: none; border: none; font-size: 16px; cursor: pointer; padding: 0 5px;"
title="Bunamutui pesynprar">
X
</button>
</form>
</td>
</tr>
</tbody>
</table>
<div th:if="${#lists.isEmpty(myResults)}" style="text-align: center; padding: 20px; color: #666;">
<p>Bu 111¢ HEe MPOXOIUIIH KOHOTO TecTy. Baiiii pe3ynbpraty 3'IBisiThbes TYT.</p>
</div>
</div>
</div>
<div th:replace="~{fragments :: chat}"></div>
</body>
</html>
Teacher.html
<IDOCTYPE html>
<html lang="uk" xmlns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>ITanens Bukiagaga</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container">
<div class="header">
<h1>& & Manens Buxnagaga</h1>
<div class="nav-buttons">
<a th:if="${session.admin != null}" href="/admin" class="button-secondary" style="background-color:
#2¢3e50; color: white;">
@ Anmin [Tanens
<fa>

<a href="/teacher/students" class="button-secondary"> £ Crynentu</a>
<a href="/teacher/test/new" class="button-secondary"> - Hopnii Tect</a>

<a href="/logout" class="button-secondary" style="background-color: #e74c3c; color:
white;">Buxin</a>

</div>
</div>
<div class="card" style="border-top: 4px solid #8e44ad;">
<h2>%> T'eneparop TectiB</h2>
<form action="/teacher/test/generate-ai" method="get" style="display: flex; gap: 10px; margin-top: 15px;">
<input type="text" name="topic" placeholder="BBenits Temy amns tecty..." required



style="flex: 1; padding: 10px; border: 1px solid #ddd; border-radius: 5px;">
<button type="submit" class="button-primary" style="background-color: #4f46e5;color:
white;">3renepyBaru</button>
</form>
</div>
<div class="card">
<div style="display: flex; justify-content: space-between,; align-items: center; margin-bottom: 20px;">
<h2 style="margin: 0;">{*) Kepysanns tecramn</h2>
<a th:href="@{/teacher(showArchived=${!showArchived})}" class="button-secondary">
<span th:text="${showArchived} ? ' Cxosatu apxis': '[7 Ilokasatu apxis""></span>
<[a>
</div>
<table>
<thead>
<tr>
<th style="text-align: center;">Ha3Ba TecTy</th>
<th style="text-align: center;">Craryc</th>
<th style="text-align: center;">Jlii</th>
</tr>
</thead>
<tbody style="text-align: center;">
<tr th:each="t : ${tests}" th:if="${t != null}" th:style="${t.archived} ? 'opacity: 0.6; background:
#fofof9;' : ">
<td>
<strong th:text="${t.title}"></strong>
<span th:if="${t.archived}" style="color: #e74c3c; font-weight: bold;"> (APXIB)</span>
</td>
<td>
<span th:if="$ {t.archived}" style="color: #e¢74c3¢;">ApxiB</span>
<span th:if="${!t.archived && t.hidden}" style="color: #7f8c8d;">IIpuxoBanuii</span>
<span th:if="${!t.archived && !t.hidden}" style="color: #27ae60;">AKTHBHUI</sSpan>
</td>
<td>
<div style="display: flex; justify-content: center; gap: 10px;">
<form th:if="${!t.archived}" th:action="@{/teacher/test/toggle-visibility/{id}(id=${t.id})}"
method="post">
<button type="submit" class="button-secondary" th:text="${t.hidden?'@ ':'Q}"
title="3minnuTH BUaUMICTE'></button>
</form>

<form th:if="${!t.archived}" th:action="@{/teacher/test/archive/{id}(id=${t.id})}"
method="post">
<button type="submit" class="button-secondary" title="B apxiz">{"]</button>
</form>
<form th:if="${t.archived}" th:action="@{/teacher/test/unarchive/{id}(id=${t.id})}"
method="post">
<button type="submit" class="button-secondary" title="Bixnosuru">[G|</button>
</form>

<a th:if="${!t.archived}" th:href="@ {/teacher/test/edit/ {id} (id=$ {t.id})}" title="Penarysaru

tect” class="button-secondary">[& </a>
<a th:href="@{/teacher/test/delete/{id}(id=${t.id})}" class="button-secondary"



style="color: #e74c3c; border-color: #e74c3c;" title="Bumamutu" onclick="return
confirm('Bunanuru tect?')"> </a>
</div>
</td>
</tr>
</tbody>
</table>
</div>
</div>
<div th:replace="~{fragments :: chat}"></div>
</body>
</html>

Teacher-students.html
<IDOCTYPE html>
<html lang="uk" xmlns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>Crniucok cryneHTiB</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container">
<div class="header">
<h1>£Q Cnucoxk crynentis</h1>
<a href="/teacher" class="button-secondary">Hazax 10 manemi</a>
</div>
<div class="card">
<table>
<thead>
<tr>
<th>JIorin cryaenta</th>
<th>Pomnb y cucremi</th>
<th style="text-align: center;">Crarucruka</th>
</tr>
</thead>
<tbody style="text-align: center;">
<tr th:each="student : ${students}">
<td>
<strong th:text="${student.username}"></strong>
</td>
<td>Crynent</td>
<td style="text-align: center;">
<a th:href="@{/teacher/user-stats/{username}(username=${student.username})}" class="button-
secondary">
lull Pesynpratn
</a>
</td>
</tr>
<tr th:if="${#lists.isEmpty(students)}">



<td colspan="3" style="text-align: center; padding: 20px; color: #7f8¢c8d;">CryaeHTiB HE
3HalaeHo</td>
</tr>
</tbody>
</table>
</div>
</div>
<div th:replace="~{fragments :: chat}"></div>
</body>
</html>
Test.html
<IDOCTYPE html>
<html lang="uk" xmins:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title th:text="$ {test.title} ">IIpoxomxenns Tecty</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container">
<div class="header">
<hl th:text="$ {test.title} ">Ha3Ba tecty</h1>
<a href="/student" class="button-secondary">lo cniucky tectiB</a>
</div>
<div class="card" style="margin-bottom:20px;">
<p><strong>Crtynenr:</strong> <span th:text="${username}">student</span></p>
<p><strong>Pexum:</strong>
<span th:text="$ {mode == 'exam' ? 'Ex3ameH' : '3pu4aiinuii'} ">3BnuaitHunii</span>
</p>
<p><strong>0 Taiimep:</strong> <span id="timer">10</span> cex Ha NUTaHHI</p>
<p><strong>[lull Mporpec:</strong> <span id="progressText">1</span>/<span
th:text="${sessionQuestions.size()}"">5</span></p>
<div class="progress-container">
<div class="progress-bar" id="progressBar"></div>
</div>
<p th:if="${mode == 'exam'}" style="color:crimson;">
A EKBaMeH-pe)KI/IMl 0e3 IMOBCPHCHHSA Ha3and, 4ac 0OMEKEHHN.
</p>
</div>
<form id="testForm" th:action="@{/student/submit/{id}(id=${test.id})}" method="post">
<input type="hidden" name="mode" th:value="${mode}">
<div th:each="question, stat : ${sessionQuestions}" class="card question-card question-block™
th:attr="data-index=${stat.index}"
th:style="${stat.index == 0} ? 'display:block;' : 'display:none;"'>
<h3 th:text="${(stat.index + 1)} +". ' + ${question.text}">TekcT nuranus</h3>
<div th:each="option, optStat : ${question.options}" class="option">
<input type="radio"
th:name="'q" + ${stat.index}"
th:id=""q' + ${stat.index} + ‘o' + ${optStat.index}"
th:value="${optStat.index}" />
<label th:for=""q' + ${stat.index} + '0’' + ${optStat.index}" th:text="${option}">
BapianT Biamosimi
</label>



</div>
<div style="margin-top:20px; display:flex; gap:10px;">
<button type="button" class="button-secondary prevBtn" th:if="$ {stat.index > 0} ">Hasan</button>
<button type="button" class="button nextBtn"
th:text="${stat.index == sessionQuestions.size() - 1 ? '3aBepmury’ : 'Mami'}">
Jami
</button>
</div>
</div>
</form>
</div>
<script th:inline="javascript">
const mode = /*[[${mode}]]*/ 'normal’;
const totalQuestions = /*[[${sessionQuestions.size()}]]*/ 1;
const questionBlocks = document.querySelectorAll(*.question-block’);
const timerEl = document.getElementByld(‘timer");
const form = document.getElementByld('testForm’);
const progressBar = document.getElementByld(‘progressBar");
const progressText = document.getElementByld(‘progressText);

let current = 0;
let timeLeft = 20;
let timer;

function updateProgress() {
const percent = ((current + 1) / totalQuestions) * 100;
progressBar.style.width = percent + '%";
progressText.textContent = current + 1;

}

function showQuestion(index) {
questionBlocks.forEach((q, i) => {
g.style.display = i === index ? 'block’ : 'none";
bk
updateProgress();

resetTimer();

¥

function resetTimer() {
clearinterval(timer);
timeLeft = 20;
timerEl.textContent = timeLeft;

timer = setinterval(() => {
timeLeft--;
timerEl.textContent = timeLeft;

if (timeLeft <=0) {
clearInterval(timer);
goNextAutomatically();
}
}, 1000);
}



// HOBA ®YHKIIIA: Ilepeipka, un 0OpaHO BiAIOBIIb
function validateCurrentQuestion() {
const currentBlock = questionBlocks[current];
const isChecked = currentBlock.querySelector('input[type="radio"]:checked");

if (isChecked) {
alert('bynp macka, 00epiTh BapiaHT BiAIIOBiAL IIEpe THM, SK TPOAOBKUTH!");
return false;

¥

return true;

}

function goNextAutomatically() {
// SIxu1o ac BUHIIOB, ajie BiAMIOBiAh HE 0OpaHa - 3yMUHIEMO TECT 1 YeKaeMo BUOOPY
if ('validateCurrentQuestion()) {
timerEltextContent = "0 (OGepiTh Bignosias!)";
return;

}

if (current < questionBlocks.length - 1) {
current++;
showQuestion(current);
}else {
form.submit();
}
}

document.querySelectorAll('.nextBtn").forEach((btn) => {
btn.addEventListener(‘click’, () => {
// TlepeBipseMo Tiepe IepexoIoM
if ('validateCurrentQuestion()) {
return; // 3ynuHAEMO A0, SIKIIIO HIY0TO HE 00paHo

¥

if (current < questionBlocks.length - 1) {
current++;
showQuestion(current);

}else {
form.submit();

}

ok
ok

document.querySelectorAll(".prevBtn’).forEach((btn) => {
btn.addEventListener(‘click’, () => {
if (mode ==='exam’) {
alert('Y ex3aMeH-peXUMi He MOYKHA IMOBepTaTUCS Hazan!'");
return;

}

if (current > 0) {
current--;



showQuestion(current);

}
H
bk

document.addEventL.istener(‘copy’, function(e) {
e.preventDefault();
alert('KomitoBanHs mix 9ac TecTy 3a00poHeH0!");

IOk

document.addEventListener(‘contextmenu’, function(e) {
e.preventDefault();

3

window.onbeforeunload = function () {
return "Bu BrieBHEHi, 10 XO4eTe TOKUHYTH TeCT?";

+

showQuestion(0);
</script>
</body>
</html>
User.html
<IDOCTYPE html>
<html lang="uk" xmlns:th="http://www.thymeleaf.org">
<head>
<meta charset="UTF-8">
<title>CraTuctuka cryjaeHra</title>
<link rel="stylesheet" th:href="@{/style.css}">
</head>
<body>
<div class="container">
<div class="header">

<h1>[]|] Pesynprarn: <span th:text="$ {targetUser?.username}">Crynenr</span></h1>

<a th:if="${session.admin != null}" href="/admin/users" class="button-secondary">[~]  Jlo crmcky

KOPHUCTYBauiB</a>

<a th:if="${session.admin == null}" href="/teacher/students" class="button-secondary">[=] ~ Jlo cucky

CTYIeHTiB</a>
</div>

<div class="card" style="display: flex; justify-content: space-around; text-align: center; margin-bottom:

20px;">
<div>

<h3 style="margin-bottom: 5px;">Cepenniii 6an</h3>
<p style="font-size: 1.5em; font-weight: bold; color: #3498db;"
th:text="${averageScore != null ? averageScore + ‘%' : '-'}"></p>

</div>
<div>

<h3 style="margin-bottom: 5px;">TecriB cknaneno</h3>
<p style="font-size: 1.5em; font-weight: bold; color: #2ecc71;"
th:text="${results != null ? #lists.size(results) : 0}"></p>

</div>



</div>

<div class="card">
<h2>Icropis ycmimHocTi</h2>

<table th:if="${results !'= null and #lists.isEmpty(results)}">
<thead>
<tr>
<th>Ha3zBa tecty</th>
<th>Pe3ynprar</th>
<th>/laTa</th>
<th>J1ii</th>
</tr>
</thead>
<tbody style="text-align: center;">
<tr th:each="r : ${results}">
<td th:text="${r.testTitle}"></td>

<td>
<span th:text="${r.score} + '/ " + ${r.totalQuestions}"></span>
</td>
<td th:text="${r.dateTime != null ? #temporals.format(r.dateTime, 'dd.MM.yyyy HH:mm') : '—
}></td>

<td style="display: flex; justify-content: center; gap: 8px; align-items: center;">
<a th:href="@{/teacher/result/{id}(id=${r.id})}" class="button-secondary">Ilepernsnyru</a>

<form th:if="${session.admin != null}"
th:action="@{/admin/users/{username}/delete-
result/{resultld}(username=${targetUser.username}, resultld=${r.id})}"
method="post" style="margin: O; display: inline-flex;">
<button type="submit" onclick="return confirm('Buganuru neii pesyaprar?');"
style="background: none; border: none; font-size: 16px; cursor: pointer; padding: 5px;"> X </button>
</form>

<form th:if="${session.admin == null and session.teacher != null}"
th:action="@{/teacher/user-stats/{username}/delete-
result/{resultld}(username=${targetUser.username}, resultld=${r.id})}"
method="post" style="margin: O; display: inline-flex;">
<button type="submit" onclick="return confirm('Bunanuru ue# pe3ynprar?’);"
style="background: none; border: none; font-size: 16px; cursor: pointer; padding: 5px;"> X </button>
</form>
</td>
</tr>
</tbody>
</table>

<div th:if="${results == null or #lists.isEmpty(results)}" style="text-align: center; padding: 20px; color:

#666;">
<p>CTyneHT 1e He MPOXOJIUB KOJIHOTO TECTY.</p>
</div>
</div>

</div>
</body>
</htmi>



Application.properties
server.port=8080

# MySQL
spring.datasource.url=jdbc:mysqgl://localhost:3306/00p_test_db?createDatabaselfNotEXist=true&serverTimezon
e=UTC&characterEncoding=UTF-8

spring.datasource.username=root

spring.datasource.password=1234

spring.datasource.driver-class-name=com.mysql.cj.jdbc.Driver

# Hacrpotiku Hibernate/JPA
spring.jpa.database-platform=org.hibernate.dialect. MySQLDialect
spring.jpa.hibernate.ddl-auto=update

spring.jpa.show-sql=true

guestion.json

[

{
"category": "OcnoBu OOII",
"text": "SAxuit npuaII OOII BiAmoBizae 3a MPUXOBYBaHHS BHYTPIIIHBOI peamisarlii kiacy?",
"options": ["[akancymsmig”, "Tlonimopdizm", "HacninyBanns", "Abcrpakuis'],
"correctAnswerindex™: 0

b

{

"category": "OcnoBu OOIT",

"text": "Illo Take 06'ekt y koHTeKCcTi OOII?",

"options": ["Knac", "Exzemmsap knacy", "Tun ganux", "®Oynkmis"],
"correctAnswerindex™: 1

e

"category": "Iukarncysis",
"text": "Sxuit MoandikaTOp JOCTYIMY pOOUTH MOJIe BUANMHUM JIUIIE BCEPEHI TTOTOYHOTO Kiacy?",

"options": ["public”, "protected", "default", "private"],
"correctAnswerlndex": 3

3
{

"category": "HacmigyBanus",
"text": "SIke KIHOUOBE CIOBO BUKOPHUCTOBYETHCS B Java JjIs HaciayBaHHs Kiacy?",

"options™: ["implements", "extends", "inherits", "this"],
"correctAnswerlndex™: 1

3
{

"category": "Ilomimopdizm",

"text": "SIk Ha3MBA€ETHCSI MOXKIIMBICTh METO/Ly BUKOHYBATH Pi3Hi Aii 3aJI€5KHO Big 00'eKTa, 1110 HOro
BUKJINKae?",

"options": ["IlepeBantaxxenns", "lnkancymsuis”, "[lonimopdizm", "HacnimxyBanus'"],

"correctAnswerindex": 2

3
{

"category": "AOcTpakuis",

"text": "Un MOXHA CTBOPUTH €K3EMIUISIP aOCTPAKTHOTO KJIACy 3a JIOMTOMOTOI0 orepaTopa new?",
"options": ["Tak", "Hi", "Tinpku sxmio B kiaci Hemae meTofiB", "Tinpku B makeTi java.lang"],
"correctAnswerindex™: 1

2



"category": "IaTepdeiicu"”,
"text": "Slke KIIOYOBE CIIOBO BUKOPUCTOBYEThCS IS peaiizalii inrepdeiicy B Java?",

"options": ["extends", "implements", "instanceof", "interface"],
"correctAnswerindex™: 1

b
{

"category": "Konctpykropu",
"text": "Slke OCHOBHE MPU3HAYEHHS KOHCTPYKTOpa Kiacy?",
"options": ["3uumeHns 00'exra", "CTBOpeHHs Kotii knacy", "[Hilianizalis mo4aTkoBoro crany o0'exra",
"BUKJIMK CTATUYHUX METOJIIB" ],
"correctAnswerindex": 2
b
{
"category": "Ilomimopdizm",
"text": "ILlo Take Overriding (nmepeBu3HaueHHs) MeTOXY?",
"options": ["3MiHa JOTIKK 0aTbKIBCHKOTO METOY Y HoUipHbOMY Kiaci", "CTBOpPEHHS METOY 3 THM K€ iM'sIM,
ane iHmmMu napameTtpamu', "Bunanenns metony", "3Mina MoaudikaTopa nocTymy Ha private'],
"correctAnswerindex™: O
b
{
"category": "Ilomimopdizm",
"text": "Illo Take Overloading (nepeBanTa)keHHs) MeToIy?",
"options": ["3miHa Ha3Bu MeTony", "Kinbka METOIB 3 OAHAKOBUM iM'sIM, aJie pi3HUMH TapameTpaMu’,
"Buximk Metomry camoro cebe", "HacmigyBanus metony" ],
"correctAnswerindex™: 1
b
{
"category": "Java Keywords",
"text": "ILlo o3Hauae kiroyoBe cioBo final mist kmacy?",
"options": ["Kiac He Moxe MaTH KOHCTpYKTOpiB", "Bix kinacy He MoxkHa HacnigyBatucs'”, "Bei metoau knacy
MaroTh Oyt cratuaaumu', "Kitac aBTomaTidaHo crae inTepdeiicom"],
"correctAnswerindex™: 1
b
{

"category": "Java Keywords",

n. n

"text": " JIy1st 90TO BUKOPUCTOBYETHCS KITIOUOBE CJIOBO super?”,
"options": ["JI7s1 BUKITMKY METO/IiB IOTOYHOTO Kiacy", "JIisl 3BepHEHHs JI0 WiieHIB 0aThKiBCHKOTO KJlacy",
"Jlnst ctBOpeHHsT HOBOro o0'ekrta", "Jlis 3aBepiueHHs mporpamu'],
"correctAnswerindex™: 1
b
{
"category": "Java Keywords",
"text": "LLlo o3Hava€e KIIFOYOBE CIIOBO static st MmeToxy?",
"options": ["Merton HanexuTh 00'ekTy", "MeTon HaJIEKUTh KIacy i BUKIMKAETbCA 0e3 CTBOPEHHS 00'ekTa",
"MeTon He MOXe MoBepTaTH 3Ha4eHHs ", "MeTo]l BAKOHYEThCSA B OKpeMOMY oTomi"],
"correctAnswerindex™: 1
b
{
"category": "Java Keywords",
"text": "SIka pois KIIOYOBOTO citoBa this?",
"options": ["[locunanns Ha 6aThKiBChKUit Kiac", "TlocunanHs Ha MOTOYHHUN ek3eMIUsIp 00'ekTa", "Bunanenus

MOTOYHOTO 00'ekTa", "CTBOPEHHS CTATUYHOI 3MiHHOI" ],



"correctAnswerlndex": 1

I3
{

"category": "AOcTpakiris”,

"text": "Unm Binmpi3HseThes iHTEpdelic Big abcTpakTHOTO Kiacy B Java 8+7",

"options": ["B iaTepdeiici He MoxkHa MaTh default MeTomu", "AGCTpaKTHUH KiIac MOXE MaTH CTaH (I10JIA),
iHTepdeiic — Hi", "lnTepdeiic He Moke MaTH KoHcTaHT", "Hemae Hisikoi pizauwi'],

"correctAnswerindex™: 1

I3

{
"category": "OcnoBu OOIT",

"text": "Big axoro kiacy HesIBHO HacIHiAylOThCs BCi Kiacu B Java?",
"options": ["Main", "Class", "Object", "Base"],
"correctAnswerindex": 2

I3
{

"category": "HacnigyBanus",

"text": "Un migTpuMye Java MHOKWHHE HACHiyBaHHS KiaciB?",

"options": ["Tax", "Hi", "Tinmpku mis abctpakTHUX KiaciB", "Tinpku gyepe3 kimo4doBe cioBo multiextends"],
"correctAnswerlndex™: 1

3
{

"category": "lnTepdeiicn",

"text": "Uu MOKe KJ1ac pealli3oByBaTH JIeKiabKa iHTepdeliciB oqHoYacHo?",

"options": ["Tax", "Hi", "Tinpku sxmo BoHU B ogHOMY TakeTi", "TidbKu K0 BOHH TOPOXKHi'"],
"correctAnswerlndex": 0

T
{

"category": "lakancymsimis’",
"text": "SIkuii cTaHgapTHUI CcIIOCiO AOCTYITy 710 private momiB kiacy?",
"options": ["Uepe3 oneparop Touka", "Uepe3 meToau rerrepu ta cerrepu”, "Jloctyn Hemoxiusuit", "Uepes
pednexcito mumre"],
"correctAnswerindex™: 1
b
{
"category": "Ocnosu OOII",
"text": "Sxuit npuaun OOIT qonoMarae BUIUIMTH JIAIIE 3HAYYIII XapaKTEPUCTHKH 00'ekTa?",
"options": ["A6ctpakiisn”, "lakancysiisn”, "TlomimMopdizm", "Kommosuiris'"],
"correctAnswerindex": 0

3
{

"category": "Java Keywords",

"text": "Sxuit MoandikaTOp AOCTYIY 103BOJIsIE OAYUTH WISHH KJIACY JIMIIE B MEXax MOTOYHOTO MAaKeTy Ta
miaknacam?",

"options": ["public”, "private”, "protected", "default"],

"correctAnswerlndex": 2

3
{

"category": "KonctpykTopu",

"text": "LLlo cTaHETHCS, KO HE MPOIMCATH KOHCTPYKTOP Y Kiaci?",

"options": ["[Iporpama He cCKOMIUTIOETHCS", ""Java aBTOMAaTUIHO CTBOPHUTH ITOPOXKHIN KOHCTPYKTOP 3a
3amoBuyBaHHsAM", "Kitac He 3Moxe matu noniB", "OO0'ekT Oyie CTBOPEHO BUIIaIKOBUM YHHOM" ]|,

"correctAnswerlndex": 1



3
{

"category": "OcnoBu OOIT",
"text": "Illo Take arperamis?",
"options": ["Tun HacmimyBannsa", "@opma acormiarii, 1e 00'€KTH MOXYTh ICHYBaTH HE3JIEKHO",
"[IpuxoByBanHs ganux", "BUKINK OMHOTO KOHCTPYKTOpa 3 iHIIOr0"],
"correctAnswerindex": 1
b

{
"category": "OcnoBu OOIT",

"text": "LLlo Take koMmo3umis?",

"options": ["HacmigyBanns intepdeticis”, "dopma acoriariii, 1e >KATTEBUHA UK YACTHH 3aJIEKHUTH Bif
nizgoro", "Merox nopiBHsHHS 00'ekTiB", "Tun muxiny y Java"],

"correctAnswerindex": 1

"category": "Exzemmuisipu",
"text": "SIkuit oneparop nepesipsie, Ui HATEKUTH 00'€KT 10 TIeBHOTO Kiacy?",

"options": ["is-a", "instanceof", "typeof", "check"],
"correctAnswerlndex™: 1

3
{

"category": "Java Keywords",
"text": "ILlo pobutk Momudikarop transient?",
"options": ["PobuTs 3MiHHY cTaTHyHOW", "BHKiTtouae mone 3 mporiecy cepiamizamii”, "Jl03Bosie 3MiHIOBaTH
final mone", "[Ipuckoproe qocTym 10 3MiHHOT"],
"correctAnswerindex™: 1
b
{
"category": "Java Keywords",
"text": "Ske 3HAUEHH Ma€ KIIIOYOBE CI0BO volatile?",
"options": ["3ynuHnsie notik", "T'apanTye BUANMICTD 3MiHHOT MiX pisHIME noTokamu", "Indpye naui",
" Jlo3BOJIsIE BUANATH 00'€KTH Bpy4YHY" ],
"correctAnswerindex™: 1
b
{

"category": "Kimacu",
"text": "I1lo Take BHyTpimHiN (inner) kiac?",
"options": ["Knac y Tomy x nakeri", "Kiac, onucanuii Bcepenusi inmoro kinacy", "Kiac, mo He Mae
MetoaiB", "Kiac, Ha3Ba SIKOTO TIOYMHAETHCS 3 CUMBOTY "],
"correctAnswerindex™: 1
b
{
"category": "Knacu",
"text": "SIk Ha3UBAETHCA KIIAC, KW HE Ma€ iMEHI Ta CTBOPIOETHCS 'Ha JILOTY'?",
"options": ["AbcTpakTHuii knac", "larepdeiic”, "Anonimuunit kiac", "IlpuBaTHuii knac"],
"correctAnswerindex": 2

P

"category": "IlepepaxyBanns",

"tex‘g": "$Sxwmii TUTT JaHUX y Java BUKOPHUCTOBYETHCS IS TIPEICTAaBICHHS (hiKCOBAHOTO HA0OpY KOHCTAHT?",
"options": ["Class", "Interface”, "Enum", "Array"],

""correctAnswerindex": 2



3
{

"category": "OcnoBu OOIT",
"text": "Slka rooBHa mepeBara HacligyBaHHA?",
"options": ["LIBuakicTs BuKOHAaHHS Koay', "[loBTOpHE BUKOpHCTAaHHS KOoay", "3MeHIIeHHs maM'sTi",
"MOXJIMBICTh HE TIFICATH KOHCTPYKTOpHU' ],
"correctAnswerindex": 1
b
{
"category": "lIlomimMopdizm",
"text": "/le BU3HAYAETHCH, KU caMe METOJI BUKIIMKATH MPH Mi3HLOMY 3B's3yBaHHi (dynamic binding)?",
"options": ["I1ig wac kommimsmii", "[1in yac Bukonanus (runtime)", "Ilix gac ctBopenns JAR ¢aiury", "B
HanamTyBaHHsax IDE"],
"correctAnswerindex": 1
b
{
"category": "AOcTpakuis",
"text": "Un Mo>ke abCTpakTHHIA KIIaC He MaTH KOJHOTO aOCTPaKTHOTO MeToay?",
"options": ["Tax", "Hi", "Tinpku sikmo BiH mopoxkuii", "Timekn K0 BiH HacHiAye iHIINH Knac'"],
"correctAnswerindex™: 0

3
{

"category": "Java Keywords",
"text": "Lllo craHeTbcs, SIKIIO CpOOYBaTH 3MiHUTH 3Ha4YeHHs final 3MiHHOT?",
"options": ["3HaueHHs 3MiHUTHCA", "BruHNKHE oMiuika kKoMmisimii”, "3nauenns crtade null", "IIporpama
MpoirHopye niro"],
"correctAnswerindex": 1
b

{
"category": "OcnoBu OOII",

"text": "Skuit 3B's130K onmcye HacmigyBanHs (Inheritance)?",
"options": ["HAS-A", "IS-A", "USES-A", "PART-OF"],
"correctAnswerindex™: 1

e

"category": "Ocnosu OOII",

"text": "Skuii 3B'SI130K OMKCy€e KOMITO3HIis/arperartis?",

"options™: ["IS-A", "HAS-A", "BELONGS-TQO", "WORKS-WITH"],
"correctAnswerindex": 1

3
{

"category": "InTepeiicu”,
"text": "Uu MOXyTh MeTOM iHTepdeiicy MaTu Tiso B Java 172",
"options": ["Hi, nikonmu", "Tak, sikiio e default a6o static metoan"”, "Tinbku sikino iHTepdeiic mpuBaTHUA",
"Tinpku y migkiacax'],
"correctAnswerindex": 1
b
{

"category": "Knacu",

"text": "LLlo Take KOHCTPYKTOP KOTMitOBaHHS?",

"options": ["MeTtox clone()", "KoHCcTpyKTOp, KM IpHUiiMae 00'€KT CBOTO K Kjacy sIK mapameTp",
"Cratnunuii meton factory"”, "Onepatop ="],

"correctAnswerlndex": 1



3
{

"category": "Ilomimopdizm",

"text": "Slka aHOTalisi BAKOPUCTOBYETHCS B Java AJsl miATBEpAXKESHHS TIepeBU3HAYeHHS MeTOIy ",
"options": ["@Override", "@Overwrite", "@NewMethod", "@Inherited"],
"correctAnswerindex: 0

3
{

"category": "OcnoBu OOII",
"text": "SIk HA3UBAETHCS MPOIIEC CTBOPEHHS 00'€KTa 32 ONUCOM Kiacy?",
"options": ["[niniamizanisn”, "lncranuiroBanns (Instantiation)", "lexnapauis”, "Busnadenns'"],
"correctAnswerindex™: 1
}
]

Pom.xml
<?xml version="1.0" encoding="UTF-8"?>
<project xmIns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance"
xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 https://maven.apache.org/xsd/maven-
4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<parent>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-parent</artifactld>
<version>3.2.5</version>
<relativePath/> </parent>
<groupld>com.example</groupld>
<artifactld>oop-test</artifactld>
<version>0.0.1-SNAPSHOT</version>
<name>oop-test</name>
<description>0nline testing platform for OOP in Java</description>
<properties>
<java.version>17</java.version>
</properties>
<dependencies>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-data-jpa</artifactld>
</dependency>
<dependency>
<groupld>com.h2database</groupld>
<artifactld>h2</artifactld>
<scope>runtime</scope>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-security</artifactld>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-thymeleaf</artifactld>
</dependency>
<dependency>



<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-web</artifactld>
</dependency>
<dependency>
<groupld>com.squareup.okhttp3</groupld>
<artifactld>okhttp</artifactld>
<version>4.12.0</version>
</dependency>
<dependency>
<groupld>com.fasterxml.jackson.core</groupld>
<artifactld>jackson-databind</artifactld>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-test</artifactld>
<scope>test</scope>
</dependency>
<dependency>
<groupld>com.mysgl</groupld>
<artifactld>mysqgl-connector-j</artifactld>
<scope>runtime</scope>
</dependency>
</dependencies>
<build>
<plugins>
<plugin>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-maven-plugin</artifactid>
</plugin>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-compiler-plugin</artifactld>
<configuration>
<source>17</source>
<target>17</target>
</configuration>
</plugin>
</plugins>
</build>
</project>



