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OCb BOHa -
Bawia 3BIT Npo opUriHanbHICTL!

Mw pagi noBigoOMUTY, WO NepeBipKa BaLLIOro JOKyMeHTa
3aBepLueHa, i pe3ynbTaTu BXe roTosi! Hawwi anropytmmn
CTapaHHO NpauroBanu, Wob 3HanmTn 36iry B Hawmx 6asax
AAHWX.

Ha HacTynHMX CTOpiHKax BM 3HangeTe pe3ynbTati
nepesipKun:

Banu

36iru

NMocnnaHHA

Balu OKyMEHT 6Yy/10 MepeBipeHo 3a TakUMW JKepenamMu:

® Easza gaHux iHTepHeT-gKepen
® bEasza faHyX HayKoBUX cTaTel
O Tnanboka nepesipka (Hall BAOCKOHANEHWIA anropuTM)
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@ 36irn Tekcty 6%
@ NepedpaszyBaHHs 1%
@ LiuToBaHwii TekcT 0%
@ HenpaBuibHe LUTYBaHHS 0%
@ 36iriB He 3HaligeHo 93%

Pusuk nnariaty HAMBULLINNA

Pun3unk nnariaty BKasye, K 36iru
TEKCTY PO3MOAiJIeHi MO fOKYMEHTY.
BuLmin pmsnk BUHMKAE, Konu 36irn
3'ABNAIOTLCS 6113bKO OANH A0
OZHOTO, Hanpwukaag, y ToMmy camomy
ab3aui abo posgini.

OuiHKa CXOXOCTi %o 7

OLiHKa CXOXOCTi MOKAa3YyeE, CKiNIbKM
CniB abo CMBONIB Y BaLLOMy
AOKYMEeHTI 36iratoTbCcs 3 TeKcTamMum
IHLLIVX JOKYMEHTIB, BKJIOYA4V
nepedpasoBaHi TekcTn abo
HernpaBWbHI LUTaTW.
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36iru

HALIOHA/TbHWM YHIBEPCUTET «/1bBIBCHKA MOJITEXHIKA»
BIZIOKPEMJIEHUIA CTPYKTYPHW NIAPO3ALN

«®AXOBWIN KONEAX IHPOPMALIAHMNX TEXHOTOTTA HALIOHAIbHOIO
YHIBEPCUTETY I «/TbBIBCbKA MOITEXHIKA»

MOACHHOBAJ/IbHA 3AMNCKA
A0 AVMNJIOMHOTO MPOEKTY
daxoBuii MonoLwmnin 6akanasp
(OCBITHBLO-NPOdECIHUIA CTYNiHb)

Ha TeMy: Po3po6bka nporpamMHoOro 3abesneyeHHs 415 NOoLWyKy ONTUMaNAbHWUX CTPaTeril y rpi

BukKoHaB CcTyseHT

v

Kypcy, rpynu

OK-42

ornn «06CcNyroByBaHHS KOMM'IOTEPHUX CUCTEM Ta Mepex»
CneuianbHocTi 123 Komn'toTepHa iHxeHepis

rnaakuni Bonogumunp AHapinioBny

(npi3BuLLe, iM'A No 6aTLKOBI)

KepiBHUK

Nrobommpa Kyxin
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(mignwc) (im'a npissuLLe)
HopmokoHTponep
Nrobommpa Kyxin
(nianwc) (im'a npizsuLLe)
PeueH3eHT

(nignwc) (im'a npizsuLLe)
fonosa EK

Oner lMNwak

(mignwc) (im'a npissuLLe)
YneHun EK

Nrobommpa Kyxir
(nignwc) (im'a npizsuLLe)
AHZpi CeneMoHaBiuvyc

(nignwc) (im'a npizsuLLe)

ANnNnoMHNIA NPOEKT 3axmLeHnn B EK « __ » 2025 p.
3 OLiHKOHO « »
NbBiB 2025

HALIIOHANbHWIA YHIBEPCUTET «/TbBIBCKA MOITEXHIKA» [EE] BIAOKPEMIEH
CTPYKTYPHWA NIAPO3AIN

«DAXOBUW KOMEAX IHOOPMALINHX TEXHOMOTIA
HALLIOHATbHOTO YHIBEPCUTETY I «/TbBIBCbKA MONITEXHIKA»
LivknoBa Komicis

KomMn'toTepHUX cnCTeM i Mepex

OcBiTHBLO-NPOdECINHUIA CTYMiHb
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daxoBuii MONOALLINY Bakanasp

OcBiTHbO-NMpodecinHa nporpama

O6cnyroByBaHHS KOMM'IOTEPHUX CUCTEM Ta Mepex
CneuianbHicTb

123 Komn'toTepHa iHXeHepis

3ATBEP/LXYHO

3aBigyBay BiajiNIeHHS

«KoMN'toTepHUX CUCTEM | Mepex»

Bonoanmunp CTAXIB
« » 2025 poky
3ABJAHHSA

HA AVNOMHWI MPOEKT CTYAEHTY

nagkomy Bonognmupy AHApPiINnoBuYy

(npisBuLLe, iM'A Ta g Mo 6aTLKOBI)

1. Tema npoekTy

Po3pobka nporpaMmHoro 3abesneyeHHs 415 MOLLYKY
ONTUMaNbHWX CTpaTeriny rpi

KepiBHUK NPOEKTY

Kyxi JTlo6omupa IBaHiBHa

( npissuLLe, iM's, N0 6AaTbKOBI, HAYKOBUI CTYMNiHb, BYeHe 3BaHHS)
3aTBepKeHi Haka3oM aupekTopa Bif, «20» 6epe3Hs 2025 poky Ne 20 - T
2. CTpOK noAaHHA CTyAeHTOM NPOEKTY «10» yepBHA 2025 poky
BuxigHi jaHi 0 NPOEKTY

3.1 MoBa nporpamyBaHHs Kotlin
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3.2 [HTerpoBaHe cepegoBuLLe po3pobku Android studio

3.3 MoBa po3miTkn XML

3.4 Android-aoaaTokK «XpecTUKn-HyanKm»

3MIiCT po3paxyHKOBO-MOSACHIOBAJIbHOI 3aMnCKn

4.1 AKTYAJTbHICTb MPOBJIEMW NPUAHATTA PILLEHL B TEOPII ITOP
4.2 METO/l MIHIMAKCY A/19 MOLLYKY ONTUMAJIbHX CTPATETIN
4.3 PO3POBKA TA AOCNIAXEHHSA ANDROID-TPU «XPECTUKU-HY MUK »
4.4 TEXHIKO-EKOHOMIMHE OBIrPYHTYBAHHSA

4.5 OXOPOHA MPALI TA BE3MEKA XUTTEAIA/IbHOCTI

5. Mepenik rpadivHoro matepiany

5.1,

Nnet 1 OCHOBHI KOMMOHEHTW NakeTy ai

5.2.

Nwnct 2 flepeBo pilleHb Ana rpasua Max B rpi

5.3.

Nvct 3 EKpaH HanawTyBaHHSA rpu

5.4.

Nnct 4 ButpaTn Ha po3pobky Ta BNPOBaAXKEHHS MPOEKTHOro pilleHHs
6 KoOHCyNnbTaHTW pO34iniB NPOEKTY

Posgin

ImM'q, npisBuLLe ] Ta Nocasa KOHCYbTaHTa

Mignnc, pata

3aBAaHHA BMAAB

3aBAaHHA oTpMaB
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TexHiko-eKOHOMiYHe O6I'PyHTOBYBaHHSA

TeTtaHa Migkynmyxa

OxopoHa npaLi Ta 6e3neka XUTTEAIANbHOCTI

pe) PomaH &) TomkiB

7. AaTta BuAaadi 3aBaaHHs « 01»KBiTHA 2025 poKy

KAEHAAPHWM MAAH

Ne

3/n

Ha3Ba eTanis AMMN/IOMHOIO NPOEKTY

TepmiH

BMKOHaHHS

MpumiTka

1

AKTyanbHICTb Npo61eMU NPUAHATTS pillieHb B Teopii irop
20.04.2025

2

MeToz MiHiMaKcy Ans noLyKy onTUManbHUX CTpaTeriii
24.04.2025

3

Po3pobka Ta gocnigxeHHs android-rpy «xpecTuku-HyanKm»
1.05.2025

4

TexHiko-eKOHOMiYHe OBrpyHTyBaHHS

7.05.2025
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5

OxopoHa npaLi Ta 6e3neka XUTTEAIANbHOCTI
10.05.2025

6

BcTyn, pedepat, BACHOBKW, 3MICT, AOAATKW
20.05.2025

7

Po3pobka 060B'A3KOBUX KpecsieHb
25.05.2025

CrypeHT

Bonogmmunp Magxumia

(I nianwc)

(im'a, npi3BuLLE)

KepiBHMK NpoeKTy

Nrobommpa IBaHiBHa

(nignwnc)

(im's, m npi3sunLLe)

) PEGEPAT

m MNosicHOBaNbHa 3anmcka AUNIOMHOro NpoekTy: 143 crop., 15 puc., 3 Tabn., 8 gogaTtkm, 17
nocunaHb.

O6'ekT NpoekTyBaHHs — Android-404aToK «XpeCcTUKMN-HYNKN».

MeTOor ANMIOMHOIO MPOEKTY € CTBOPEHHS FPU «XPeCTUKN-HYANKN» AN MOBINbHOT
onepauiHoi cnctemm Android 3 BUKOpUCTaHHAM MoBW nporpamysaHHs Kotlin, XML Ta
anropntMy Minimax.

Fany3b BUKOPUCTAaHHSA — MOBINbHI NpUCTpOT Ha 6a3i Android.
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Y NpoEeKTi NpoaHanisoBaHoO 6a30Bi NPUHLMNK Teopil irop, a TakoXX MeToAuM Nobya0BU
ONTUManbHMX cTpaTerii. JocnigxeHo ocobanMBOCTi po3pobkun Android-goaaTkis.
PeanizoBaHoO rpy «XpeCcTuKU-HYINK» 3 rpadivyHnM iHTepdencom, AeKiibKoMa piBHAMMN
CKNAAHOCTI, MNiATPMMKOO rpy 3 60TOM abo iHWKM rpaBueM. s nobya0BM LUTYUHOrO
iHTeNeKTy peanisoBaHo anropnt™m Minimax. [poBefeHO TeCTyBaHHSA JOAATKY Ha peasibHOMY
NPUCTPOI.

ANDROID, KOTLIN, XML, MINIMAX, FRAGMENT, UI, F'PA, MOBI/TbHN AOAATOK, LUTYYHUI
IHTENEKT, BOT, TEOPISA ITOP, YACTI CTPATETTL

3MICT

BCTYN7

1 AKTYAJIbHICTb MPOB/TEMU MPUNHATTSA PILUEHbL B TEOPII ITOP9

1.1 OCHOBHI NOHATTA TV BU3HAYEHHSA Teopii irop9

1.2 OcHOBHI 3aBAaHHs Teopii irop12

1.3 Knacnoikauis irop13

1.4 Kputepii NpUNHATTA pilleHb 3 BUKOPUCTaHHAM MeTo/iB Teopil irop14

1.5 3acTocyBaHHSA Teopil irop y nporpamyBaHHi16

2 METOZ, MIHIMAKCY A/151 NOLUYKY ONTUMAJIbHWX CTPATETTIA18

2.1 Po3pobka Ta onmc anroputmy MiHimakcy18

2.2 Bnok-cxeMuy 0CHOBHUX QYHKLI anroprutmy21

3 PO3POBKA TA AOCNIAXKEHHA ANDROID-TPUN «XPECTUKN-HYJTNKN»25
3.1 NocTaHoBKa 3a4a4i25

3.2 Bnbip moBM nporpamyBaHHA26

3.3 Bubip iHCTPYMEHTIB Ta TeXHOOrii po3po6Kn28

3.4 3aranbHa apxitektypa rpadiuHoro iHTepdeincy30

3.5 CTpykTypa rpuv Ta HaBirauis Mixx ekpaHamn33

3.6 BnacHi KomnoHeHTn iHTepdeicy rpmn38
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3.7 Tpadiyni pecypcn Ta cTunisauis iHTepdericy39

3.8 IrpoBa norika Ta anropuTm Aas MoLUykKy ONTUManbHUX cTpaTerind4

3.9 TectyBaHHA Nporpamu Ha Android-npmncTpoi52

3.10 Bisyanisauisa rpun53

4 TEXHIKO-EKOHOMIYHE OBIrPYHTYBAHHSA60

4.1 Po3paxyHOK BUTpPAT Ha po3p0obKy Ta BNPOBaAKeHHS MPOEKTHOrO pilleHHNA.60
4.2 Po3paxyHOK BUTPAT Ha KyrnoBaHi BUpo61162

4.3 Po3paxyHOK Hak/agHWX Ta iHWWX BUTPAT63

4.4 Po3paxyHoKk BUTpaT Ha HasarogkeHHs NMPOEKTHOrO PiLLeHHA63
5 OXOPOHA MPALI TA BE3MEKA XUTTEAIATBHOCTI65

5.1 3aranbHi BAMOTr OXOPOHW MpaLi npy poboTi 3 kKoMN'toTepoM65

5.2 Bumoru o opraHisayii po6oyoro micus kopuctyBaya MNK66

5.3 OcHOBHi Hebe3neyHi ¢akTopu Nig yac poboTn Ha MNMK68

5.4 PekoMeHaLii WOA0 pexumy rpawi Ta BignouYnHKy69

5.5 MNMoxexHa 6e3neka Ta enekTpobesneka B NpUMiLLeHHi po3pobHmnka70
BMCHOBKW73

MEPENIK MOCNNAHbL74

AOAATOK A - Kog ansa peanisauii rpadivHoro iHTepdeicy75

AOAATOK b - Kog ans nobynoBm KOHTPaKTIB rpadivuHoro iHTepdenicy Ta Hasirawii101
AOJATOK B - Koz ronoBHOI akTUBHOCTI nporpamimn102

OOAATOK I - Kog ana cTBOPEHHSA BACHUX KOMMOHeHTIB rpn105
AOJOATOK A4 - Kog, ansa cTBOpeHHS yTuaiT nporpammn117

OOJOATOK E - Kog ana npeacTtaB/ieHHs BHYTPILWHIX AaHnX120

AOAATOK X - Kopg, ans peanizauii dparmeHTiB iHTepdericy122
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AOAATOK K - Kog ans noLyky onTUManbHUX cTpaTerii rpu137

KOMII OBOB'A3KOBWX KPEC/TEHb139

Nwnct 1 OcHOBHI KOMMNOHEHTU NakeTy ai140

Nwnct 2 flepeso pilleHb A1 rpasus Max B rpi141

Nwct 3 EKkpaH HanawTyBaHHA rpn142

Nnct 4 BuTpaTn Ha po3pobKy Ta BNPOBaAXKEHHSA MPOEKTHOro pilleHHs143
BCTY

AKTyasnbHiCTb 06paHOi TeMU AUNIOMHOIO NPOEKTY 3yMOB/IEHA 3POCTa0UMIM MNOMNUTOM Ha
pO3p0o6Ky MOBINbHMX irop Ana naatdopmu Android, WO NOEAHYHOTL MPOCTOTY peanisaLlii 3
BUKOPUCTaHHAM CyYacHUX MNiAXOAIB Y ranysi LUTYYHOro iHTenekTy. [pa «XpecTukn-Hyamkmn»
cnyrye 6a3oBuM NpUKIaZoM A5 peanisalii anropuTtmiB NPUNHATTSA pilleHb, 30KpemMa
anropntMy Minimax, Lo BUKOPUCTOBYETLCA A1 NOOYA0BM ONTUMAbHOI CTpaTerii B irpoBuX
cuTyauiax.

MeToro gocnigxeHHs € cTBopeHH:A Android-goaaTky «XpecTUKn-HYAUKU» 3 peanisalieto
iHTeNIeKTyaNbHOrro CyrnpoTUBHMKA Ha OCHOBI asfropntmy Minimax.

3aBAaHHSA AOCNIAKEHHS:

npoaHanisyBatv NPUHLMNY poboTn anroputMy Minimax Ta Moro BUKOPUCTaHHSA B irpOBUX
cTpaTerisax;

po3pobuTun apxiTekTypy Android-goaaTtky 3 BUKOpuUCTaHHAM Single Activity Ta dparmeHTis;

peanizyBaTy KOPUCTYBaLbKNI iHTepdeic i3 HanawTyBaHHAMMK, NPodinem, MeHo, rpoto 3
60TOM i 3 Apyrom;

npoTecTyBaTu AOAATOK Ha peasibHOMY MPUCTPOI.
O6'eKT AOCNIAKEHHSI — MOBINBHUIA 0AATOK IPY «XPeCcTUKN-HYNNK» Ha naatdopmi Android.

MpeamMeT JoCnigKeHHA — MeToAW peani3auil iHTenekTyanbHOI rpy 3 BUKOPUCTAHHAM
aNropuTMIB NMOLUYKY OMTUMAaJIbHOI CTpaTeril.

MeToam ,D,OCJ'IiA)KeHHFI - aHanis, MPOEKTYBaAHHA, NPOrpaMyBaHHA, MOAENTIOBAHHA, TECTYBaHHA.

CTpykTypa po60oTun. JMnioMHa po60oTa CKNafaETbCA 3 M'ATY PO3AiNiB. Y nepLioMy po3aifi
PO3rASAHYTO aKkTyanbHiCTb NpobaeMu NPUAHATTS pilleHb Yy Teopil irop, HaBeLeHO OCHOBHI
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NOHATTA, Knacueikauil Ta NpUKNaAMN 3aCTOCyBaHHA. Y Apyromy - eTaslbHO OMMCaHO MEeToA
MiHiMaKc 418 noLyKy onTUMabHUX CTPaTeriii, BKAOYauy nobyaoBy anropntmy ta 610k-
cxemy. TpeTiil po34in npucesveHo po3pobui Ta gocnigxkeHHo Android-rpy «XpecTuku-
HYZIMKWN», Y MeXax SKOro ornmcaHo nocTaHoBKY 3ajadi, BUOip iIHCTPYMeHTIB, peanisaLito
rpadivyHoro iHTepdeiicy, irpoBOi NOTriKK, aNFOPUTMY Ta NPOBEAEHO TeCTyBaHHS MPOrpamu.
YeTBepTunin po34in NprUcBAYEHO eKOHOMIYHOMY OBI'PYHTYBaHHIO PO3PO6KNK, a N'ATUIN -
NMUTaHHAM OXOPOHU MpaLi. Y KiHLi NoAaHO BUCHOBKW, Nepenik BUKOPUCTAHUX AXepen Ta
AOAATKN 3 parMeHTaMu Koay.

dakToNOriYHa OCHOBA AOCNiIAKeHHS - odiLiiHa gokymeHTauia Kotlin Ta Android, pecypcu 3
BiAKpUTUM gocTyrnom (Hanpuknag, Android Developers, Kotlin Documentation), matepiann
o0 Teopii irop Ta anropntMy Minimax, rpadidni pecypcu 3 canity IconScout.

1 AKTYANIbHICTb MPOBNEMW MPUNHATTSA PILUEHb B TEOPIT ITOP
1.1 OCHOBHI NOHATTHA TV BU3HAYeHHSA Teopil irop

Teopis irop, K HaykoBa AgncumniiHa, 6epe CBil NoYaToK y nepLuiin NoN0BUHI XX CTONITTSA.
Xoua okpemi igei Ta KoHLenLii, MOB'A3aHi 3i CTpaTeriyHO B3aEMOZIEI, MOXHA 3HANTM B
npauax 6inbL paHHiIX MUCAUTENIB, TaknX K EpHCT Liepmeno, aKnii JocnigxKyBas LLaxosi
cTparterii, cnpaBXHii npopue Bigbyscsa y 1944 poui 3 BuxogoM dyHAaMeEHTaNbHOI npaLi
[>xoHa ¢oH HernmaHa Ta Ockapa MopreHLTepHa «Teopis irop Ta eKoHOMiYHa
nosegiHKka». Lis KH1ra 3aknana ocCHOBW A1 CUCTEMAaTUYHOIO BUBYEHHS CTpaTeriyHmnx
B3a€EMOZiN MiXX paLioHabHUMMN areHTaMu.

Y 1950-x pokax [>KOH Hell 3po6mB BaromMmuin BHECOK y PO3BUTOK Teopil irop,
3anpornoHyBaBLUM KOHLEMNLio piBHOBAaru, gka 3rofomMm oTpmmana roro im's. PiBHoBara Helua
cTana KAYOoBMM IHCTPYMEHTOM A/ aHani3y CTpaTeriyHoi B3aEMOZIi B Pi3HOMAaHITHMX
ranyssix, BKJIrouarouy eKOHOMiKY, MoJiTUKY, COLiONOrito Ta iHopMaTuUKy.

3 NAMHOM Yacy Teopis irop NPoAoBXYyBana PO3BMBATUCA Ta PO3LLUMPIOBATK CBOI chepun
3aCTOCYBaHHSA. Y Apyriri NonoBUHiI XX CTONITTS 6y po3pobaeHi HOBI KOHLIEMLLi Ta MeToam
aHanisy, Taki K irpym 3 HeMoBHO iIHPOpPMaLLiErD, 3anponoHoBaHi J>xxoHOM XapcaHi. L
PO3pPO6KM [03BONNAN MOAENIOBATY BiNbLL CKNAAHI Ta peaniCTUYHI cLeHapii, B AKX rpaBLi
MaloTb O6MeXeHi 3HaHHA NPO HaMipy Ta MOXJIMBOCTI CBOIX OMOHEHTIB.

Y 1980-x i 1990-x pokax Teopis irop no4vasna akTUBHO MPOHMKATU B rasly3b 064MCAOBaNBHOI
TEeXHIKM Ta LUTYYHOro iHTenekTy. ANropuTtMu, 3aCHOBAHI Ha NPUHLMMIAaXxX Teopii irop, 3HanWAn
3aCTOCYBaHHA B aBTOMaTM30BaHUX CUCTEMAX NPUNHATTA pPilleHb, EKOHOMIYHOMY
MOZeNtoBaHHI, Kibepbesnedui Ta iHWNX chepax.

3 noyaTkom XXI cToniTTA Teopis irop crana HeBij'eMHOK YaCcTUHOK AOCNIAXKEHb Y ranysi
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MaLUMHHOIo HaBYaHHSA, baraTokpuTepiasbHOT ONTUMI3aLil Ta PO3MOAiNeHNX CUCTEM.
3oKkpeMa, anropuTMu, Lo BUKOPUCTOBYHOTb NPUHLMMNNW TEopil irop, 3aCTOCOBYOTHLCA B
CUCTEMAX LUTYYHOrO iHTeNeKTYy A1 HABYaHHSA areHTiB Y KOHKYPEHTHOMY CepeloBMULL, LLIO
MaE€ KJII0YOBE 3HaYEeHHS AN PO3POOKM CTpaTeriyHOro NPorpamMHoOro 3abesneyveHHs.

TaknM YMHOM, Teopis irop NpouLLia Ao0Brvi LLNAX PO3BUTKY, MePeTBOPMBLUNCH 3
abCcTpakTHOI MaTeMaTUYHOI TeOPIl Ha MNOTYXHWIA IHCTPYMEHT ANs aHanisy Ta
MOJE/IIOBAaHHSA CTPAaTeriyHMX B3aEMOIN y Pi3HOMAHITHUX ranyssx.

Teopis irop - Lie po3ain anKnap,Ho'l' MaTemMaTuKku, sk ) BUBYAE MaTeMaTUYHI
MoZeni NPUNHATTA ONTUMAasIbHUX PilleHb B yMOBaxX KOH®NIKTY iHTepeciB. BoHa aHanisye
cTpaTerivyHi B3aeEMOZil MiXX pauioHanbHUMU Ccy6'ekTamu (rpaBuaMKn), Ae pe3ynbTaT 4il O4HOro
rpaBLS 3a/1eXUTb Bif A4iM iHWKWX rpaBLiB.

OcHoBHa MeTa Teopil irop - BUSHaYNTU ONTUMaJIbHI CTpaTerii 419 KOXXHOro rpasLs B yMOBaX,
KOMW IXHi iIHTepecy MOXYTb YacTKOBO abo MOBHICTIO CyrnepeyvynTy O4MH O4HOMY.

Teopist irop 3aCTOCOBYETHLCA B Pi3HMX rany3sx, Taknx sk eKoOHOMiKa, NoNiTunka, bionoris,
iHpopMaTuMKa Ta WTYYHUI iHTenekT. BoHa gonomarae aHanisyBaTu Ta NMpPoOrHo3yBaTu
noBeAiHKY rpaBLiB y CTPaTEriyHUX CUTYyaLisx.

KnrouoBi acnekTu Teopii irop:

AHani3 cTpaTeriyHMX B3aEMOLIiN.

Br3HaueHHs oNTUManbHUX CTpaTerii.

MporHo3yBaHHSA pe3ynbTaTiB irop.

MPUNHATTA pilleHb B YyMOBaX HEBU3HAYeHOCTi.

FpaBLi - Lie cy6'exTu, SKi 6epyTb yyacTb y rpi Ta NpUIAMaloTb piLLeHHS.
Crparerii - ue Habip MOXINBUX AilA, AKi MOXe BUBpaTu rpaseLb.

YucTi cTpaTerii - e Bnbip OAHIEl KOHKPETHOI Ail.

3MiaHi cTparerii - ue B16ip Aili 3 NeBHOK NMOBIPHICTHO.

JOMiHaHTHI cTpaTerii - ue cTpaTeril, AKi NPUHOCATbL HANKPALLMA pe3ynbTaT He3aleXHo Bij
AV iHWNX rpaBLiB.

JlomiHOBaHiI cTpaTerii - Le cTpaTerii, AKi 3aBXAW NPUHOCATL MpLIVIA pe3ynbTaT, HiX iHLLi
cTparTeril.
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Burpalu - Lie pe3ynbTaT rpu, AKnii Moxe 6yTy BUPaXKeHWIA y BUTIsAi uncen, Wwo
Bif06paxatoTb KOPUCTb abo BTPATK ANst KOXKHOrO rpaBLisi.

PiBHOBara Hewwua - e ctaH rpu, npwu FIKOMy XOJEH rpaBeLb He MoXe 36iNbLUNTW CBil
BUIPaLL, 3MiHVBLUM CBOKO CTPATerito, KL iHLi rpaBLi He 3MiHIOKTb CBOIX CTpaTerii.
PiBHOBara Helua € K1HOYOBMM MOHATTAM Yy TeOPIi irop, OCKiNIbKN BOHA ,03BOJISAE
NPOrHo3yBaTy pe3ynbTaT rpu.

Annema B'A3HA - cnTyauiq, Ae ABOE rpaBLiB MOXYTb CniBnpaLoBaT abo 3pajxXyBaTu, i xoua
3paja fa€ iHAMBIAyanbHY BUroAy, CrinbHa cniBnpaus NpUHOCUTbL KpaLLMii 3arafbHUN
pe3ynbTat. Ha pucyHKy 1.1 306paxxeHO MaTpuLo BUrpaLLiB Ans ABox rpasuis (A i B), ge
KOXeH MoXe 0bpaTu cnisnpaLo abo 3pagy. Yncna B KNiTUHKaxX NokasyoTb BUrpaLli (a6o
BTPATU) AN KOXXHOIO rpaBLs 3a/1eXHO Bif IXHiX pilleHb.

PucyHok 1.1 - MaTpuuga Burpawlis y AnneMi B'a3HA
Tunw irop:

Irpw 3 HY/1IbOBOK CYyMOIO - Le irpu, B AKNX CyMa BUrpaLuliB yCixX rpaBLiB JOPiIBHIOE
Hynt0. TO6TO BUrpaLl 04HOro rpaBusA 03Hayae NporpaL iHLWoro.

Irpy 3 HEHYNILOBOK CYMOKO - Lie irpu, B AKX CyMa BUTpaLLiB rpaBLiB Moxe 6yTn 6inbLiowo
a60 MEHLLOH 3a Hy/b.

HekoonepaTtunBHi irpu - Le irpy, B AKUX rpasLi AilOTb He3aneXHo OAMH Bij O4HOrO.

Irpv 3 NoBHO iHOPMaLLi€rO - Lie irpn, B AKX KOXEH rpaBeLb 3HA€ BCi MUHYI XOAM IHLLNX
rpaBLiB, a TAKOX iXHi MOX/IMBI CTpaTerii Ta BUrpaLui.

Irpu 3 HenoBHO iHPOpPMaLLiErD ~ Le irpu, B AKNX FPaBLi He MatoTb NOBHOI iHGOpMaLii Npo
MUHYNi X041 abo Npo cTpaTerii iHWKX rpaBLiB.

CTaTuyHi irpm - ue irpy, B AKUX rpasLi NPUAMatoTb pilleHHS 04HOYaCcHO.
AnHaMmiuHi irpy - ue irpy, B AKUX rpasLi NPUAMalOTb pilleHHs NOCNiL0BHO.
1.2 OCHOBHI 3aBAaHHS Teopii irop

Teopis irop gonomMarae aHanisysaTu cMTyaLii, B AKUX pilLEHHA OAHOro rpasLsa BNAVBAKOTL Ha
pe3ynbTaTu iHWWNX rpaBLiB. Lle 403BOASIE 3pO3yMiTH, SIK FPaBL,i B3AEMOZi0Tb MiXK CO60t0 Ta
AKi pakTOpPU BMNINBAKOTb HA iXHi PiLLeHHS.

AHanis cTpaTeriyHMX B3aEMOJiVi 03BONSE NMPOrHO3yBaTX NOBeJiHKY rpaBLiB Ta
BUAIBNSATU MOX/INBI CLLeHapii PO3BUTKY MOAINA.
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OfHNM 3 OCHOBHWVIX 3aB/aHb TEOPIi irop € BM3HaUEHHSA ONTUMAaJIbHNX CTpaTerin Ans
KOXHOro rpasus. OnTrMasnbHa cTpaTeria - Le cTpaTeris, Aka MakCUMI3ye BUrpaLl rpasus,
BPax0oBYOUM MOX/INBI Al iIHLLNX rpaBLiiB.

Teopisi irop po3pobnsie MeToAN Ta aNrOPUTMN ANS MOLLYKY ONTUMaNbHUX CTPATEriA y Pi3HUX

Tunax irop.

Teopis irop A03BOSE NPOrHO3yBaTX pe3ynbTaTu CTpaTeriyHNUX B3aEMOZi, BPaxoByrOUm
paLuioHanbHy NoBeAiHKY rpasLiB.

MporHo3yBaHHS pe3ynbTaTiB irop fornomarae npuriMaT 0brpyHToOBaHi pilleHHs B yMOBax
KOH}NIKTY iHTepeciB.

Teopis irop gonomMarae nNpumMMaTK pilleHHs B yMOBax, KON iHpopmaLis Npo Ail iHWnX
rpaBLiB € HEMOBHO abo BifCYTHBLOIO.

BoHa po3pobnsie meToAM ANA aHani3y pU3nKiB Ta HEBU3HaYeHOCTeN, Lo A03BOJISE
npUAMaT 06I'PYHTOBAHI PilleHHs B CKNAAHWX CUTyaLLisX.

Teopis irop BUKOPUCTOBYETLCA A1 MOZENOBAHHA peasbHUX CUTYaLil, B AKUX MPUCYTHI
cTpaTerivyHi B3aEMOJil, TakUX IK EKOHOMIYHI PUHKW, NOAITUYHI NeperoBopw, BiiCbKOBI
KOH®AIKTY Ta iHLLUi.

MogzentoBaHHA peasibHUX CUTyaLii 403BONSAE aHaNi3yBaTW iXHi 0COBIMBOCTI Ta pO3po6nATH
epeKkTVBHI cTpaTerii.

1.3 Knacndikauis irop

Teopis irop po3rnAgac WMPOKNIA CNeKTp irop, ki MoXHa knacnuikyBaTth 3a pisHUMN
KpuTepiaMun. OCb OCHOBHI knacueikauir:

3a KiNbKiCTIo rpasLiB:

Irpu 3 gBOMa rpaBLUsAMU - Lie HaNPOCTILWWIA TUM irop, B AKX 6epyTb yyacTb ABa rpasLi.
Irpu 3 KinbKOMa rpaBuaAMYK - Lie irpu, B AKX 6epyTb y4acTb TpM abo 6inbLue rpaBLiB.

3a TMnom Burpatuy:

Irpv 3 HyIbOBOKO CYMOIO - Lie irpy, B AKX CyMa BUTPaLLIiB YCiX rpaBLiB 3aBXAW AOPIBHIOE
Hynt0. Burpatl ogHOro rpaBuga 03Hayae nporpatl iHLWoro.

Irpy 3 HEHY/IbOBOO CYMOHO - Lie irpu, B IKMX CyMa BMrpaLLiB rpaBLiB Moxe 6yTr 6inbLLo
ab0 MeHLLO 3a Hy/b. [PaBLi MOXYTb Ik BUrpaBaTy, Tak i MporpaBaTii pa3om.
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3a MOX/IMBICTHIO CriBrpaLi:

KoonepaTuBHi E irpuv - e irpu, B SK1X rpasLi MOXYTb YK1aAaTu yroan Ta KOOpAUHYBaTU
CBOTE AiT ANa AOCATHEHHS CNiNbHOI MeTW.

B HekoornepaTtunBHi irpu - Le irpu, B AKMX rpasLi A4il0OTb He3aneXHo OA4WH Bij O4HOro, He
Marum MOXJIMBOCTI yK1aaaTu yroan.

3a TMnNom iHpopmauir:

Irpu 3 noBHOtO iHPOPMaLi€ErD — e irpu, B AKMX KOXEH rpaBeLlb 3Ha€ BCi MUHYI XOAM Ta
cTpaTerii iHWWX rpasuiB.

Irpn 3 HeNoBHOK iIHPOPMaALLIEID — Lie irpy, B AKNX rPaBLi He MatoTb NOBHOI iHGOpMaLil
NpPO MUHYNI XoAM abo Npo cTpaTerii iHWWX rpaBL,iB.

3a yacom NPUNHATTA pilleHb:

CraTuyHi E irpy - Le irpun, B SKMUX rpasLi NPUNMaroTb PilleHHSA OAHOYaCHO, He 3HaKuKM Npo
PiLLEHHA iIHWWX rpaBLiB.

AvHaMiyHi E irpv - Le irpun, B AKNX rpasLi NpUNMatoTb pPilleHHSA NOCNi4OBHO, 3Ha0UM NPo
nonepeaHi xoau.

3a TMnNom cTpaTerin:
Irpuv 3 UncTmMm cTpaTeriamm - e irpu, B SKMX KOXeH rpaBelb BUOMPAE OAHY KOHKPETHY Aito.

Irpu 3i 3MiLLaHVMK CTpaTeriaMun - Lie irpu, B KX KOXeH rpaBeLib BUO6MPAE Ail 3 NeBHOK
MMOBIpPHICTHO.

Ha puvcyHky 1.2 Bi3yanbHO 306paxeHo knacudikaLito irop 3a pisHUMN KpUTepiaMmu.
PncyHok 1.2 - Knacudikauis irop 3a pisHUMKN Kputepismu
1.4 Kputepii NpUNHATTA pilleHb 3 BUKOPUCTaHHAM MeTO/iB Teopil irop

Teopis irop Hagae pi3Hi KpUTepIl ANA NPUAHATTA pilleHb Y CTpaTeriyHmnx cnTyauisx. Bubip
KpUTepito 3aneXunTb Big TNy rpu, 4OCTynHOT iHpopmMauii Ta uinen rpasuis. OCb OCHOBHI
KpuTepil:

MiHiMakcHWI npuHUMn. Lein npyHLUMN BUKOPUCTOBYETHLCA B irpax 3 HY/IbOBOKO CyMOIO, e
MEeTOH0 rpaBLsd € MiHiMi3aLisa MakcMManbHUX BTpaT. [paBeLb BUOMpAE cTpaTerito, ska
3abe3nevye oMy HaKpaLuii pesynbTaT y HaUripLwomMy MOXAMBOMY cLeHapii. MiHiMakcHWIA
NPUHLMN € KOHCEPBATUBHUM, OCKINIbKW BiH OPIEHTOBAHWIA Ha YHUKHEHHS PU3KNKY.
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KpuTepili balieca. Lleli KpuTepili BUKOPUCTOBYETHLCS B irpax 3 HEMOBHO iHGOpMaLieto, e
rpaBLi MalOTb VMOBIPHICHI OLHKM LLOAO Ail iHWKX rpaBLiB. [paBeLb BUOMpPAE CTpaTerito,
sIKa MaKCMMI3y€e NOro 04ikyBaHWIA BUrpaLl, BPaxoBYOUM MOBIPHOCTI Aild iIHLUMX rpaBLiB.
KpuTepili balieca € pauioHanbHUM, OCKINbKW BiH OPIEHTOBAHUI Ha MaKCKMi3aLiito
OYiKyBaHOro BMUrpatuy.

Kputepiri CeBigxa (MiHiMi3aLii pu3nky). Lle kpuTepili OpieHTOBaHWIA Ha MiHIMi3aLito Xanto,
AKWIA rpaBeLlb MOXe BifUyTn, AKLLO NOro pilleHHs BUSABUTLCSA HeBAaNVM. [paBeLlb BUMOMpae
cTpaTerito, AKa MiHiMi3ye MakCMManbHUI MOXAVBUIA Xanb. Liein kpuTepin KOPUCHUIA, KON
rpaBeLb 60ITbCA MPUIHATY piLLEeHHS, fKe E MOXe NMpu3BecTn A0 3HaYHUX BTpar.

Kputepiri l'ypsiua. Lleil kpuTepii € KOMANPOMICOM MiXX ONTUMI3MOM Ta necnmisMmom. paseLb
BMBUMpPAE CTpaTerito, iKa MakCUMI3Yy€e 3BaXKeHY CYMYy HaKpaLLoro Ta HauripLoro MoXanemnx
pe3ynbTaTiB. Bara, L0 HaAA€ETbCA HaVKPALLLOMY Ta HaWripLLOMy pe3ynbTaTaM, BU3SHAYAETLCS
KoediLliEHTOM oNTUMI3MY.

PiBHoBara Hewwa. Lle ctaH rpu, B FIKOMy XoJeH rpaeeLlb He Moxe &) 36inbLInNTK CBIl
BUrpaLl, 3MiHUBLUW CBOKO CTPATETito, AKLLO iHLUi rpaBLyi He 3MiHIOKTb CBOIX CTpaTeril.
PiBHoBara Helwua € K1HOYOBVM NOHATTAM Y TEOPIl irop, OCKi/IbKV BOHa A03BOSAE
NPOrHO3yBaTW pe3ynbTaT rpu.

ANropuUTMU NOLLYKY piBHOBaru Hewwa. ICHyOTb pPi3Hi anroputMu A8 NoLlyKy piBHOBarm
Hewwa, Taki Ak anropmntm Jlemke-XaycoHa. Li anropytMu A03BONSAOTL 3HaXOAUTY ONTUMAabHI
cTparerii B cCknagHuMx irpax.

MeToAn MAaLLIVMHHOIO HaBYaHHSA. MeToAM MalMHHOIO HaBYaHHS, Taki AK HABYAHHS 3
NiAKPINAEHHSAM, MOXYTb 6yTW BUKOPUCTaHI 415 MOLYKY ONTUMAaNbHUX CTpaTerin y cknagHux
irpax. Lli meToan LO3BONAKOTE areHTaM HaBYaTUCA ONTUMANbHUM CTPaTeriaM LLIAXOM
B3aEMOJii 3 cepe/loBULLEM.

FeHeTUYHi anropUTMu. FeHeTUYHI anropuTMU MOXYTb BYTV BUKOPWUCTaHI A5 NOLUYKY
ONTUMaNbHUX CTPaTErii LWAAXOM eBOJIoLiHOro npouecy. Lii anropytmum f03BONSI0Th
3HaXOoAMTW ONTUMAsbHI CTpaTeril B CKNaAHWX irpax, Ae iHLi MeToAN MOXYTb 6yTu
HeepeKTVBHUMMU.

1.5 3acTocyBaHHSA Teopil irop y NnporpamyBaHHi

Teopis irop 3HaxoAMTb LUMPOKe 3aCTOCYBaHHA B MPOrpaMyBaHHi, 0CO611MBO B TUX 061aCTSHX,
[ile HeobXifHO MOAeNtoBaTW Ta aHani3yBaTy CTpaTeriyHi B3aEMOoZii MiXX areHTamMu abo
cnctemamMmy. OCb OCHOBHI HaNPAMKM 3aCTOCYBaHHSA:

LUTyYHW iHTenexT (LUI):
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Teopisi irop BUKOPUCTOBYETLCA A1 PO3POOKN iHTENEeKTYaslbHUX areHTiB, AKi 34aTHi
NpUrMaTN ONTUMAanbHI pilleHHs B yMoBax KOHGNIKTY abo cnisnpad,i.

HaBuaHHA 3 nigkpinaeHHAM. AIrTOpUTMU, 3aCHOBaHI Ha Teopil irop, BUKOPUCTOBYHOTLCA ANS
HaBYaHHSA areHTIiB ONTVMabHUM CTPaTeriaM LLJIAXOM B3aEMOJII 3 CepeOBULLEM.

BaraToareHTHi cuctemu. Teopisi irop gonomMarae MoAentoBaTy Ta aHanisyBaTu NoOBeJiHKY
6aratoareHTHUX CUCTEM, Ae areHTU B3aEMO/i0Tb MiX CO6010.

Po3pobka Heirposux nepcoHaxis (NPC) B KOMM'HOTEPHUX irpax.
Po3pobka irop:

Teopis irop BUKOPUCTOBYETLCA AN CTBOPEHHSA 36a/1aHCOBaHUX Ta LiiKaBuUX irop, B AKMX
rpaBLi NPUAMaKOTb CTPATEriyHi piLleHHs.

Po3pobka anropnTMiB A5 KOMM'FOTEPHUX CYyNPOTUBHKKIB. Teopis irop gonomarae
pPO3pO6AATY anropnUTMu, SiKi 4O3BONAOTL KOMM'FOTEPHUM CYNPOTUBHVKAM NPUAMaTK
OonTVMasbHI piLLEHHS.

AHanis irpoBoro 6anaHcy. Teopis irop fonomarae aHanisyBaTtu irpoBuii 6anaHc Ta BUSBAATA
MOXNMBI Npobnemu.

OnTunmisauis anropuTMiB:

Teopis irop Moxe 6yTn BUKOPUCTaHa 4151 ONTKMI3aLii anropuTMmiB, 0CO6AMBO B TUX
BUNaAKax, KON HeobXigHO BPaxoByBaTW CTPATEriYHi B3aEMOAIT MiX Pi3HNMN KOMMOHEHTaMM
anropuTtMmy.

Po3pobka anroputMmiB ANS BUPIiLLEHHS 3aBAaHb MapLUpYyTU3aLii, po3noginy pecypcie Ta
NnaaHyBaHHSA.

MepexeBi TeXHONOrii:

Teopisi irop BUKOPUCTOBYETLCA A1 aHaNi3y Ta ONTMMI3aLii poboTn KOMN'IOTEPHUX MEpeX, Ae
Pi3Hi KOpUCTyBayi abo NPUCTPOI B3aEMOAIHOTL MiX COBOH0.

Po3pobka anropnTMmiB AN yrnpasniHHa Tpadikom, po3noginy NponyckHOI 34aTHOCTI Ta
3ano06iraHHsA nepeBaHTaXeHHAM.

Po3pobka anropnTMmiB ANnA NepcoHanisauii pekoMeH aLiri Ta pekiamu.
2 METO/, MIHIMAKCY ANA NOLLYKY ONTUMAJbHWX CTPATEFTIA

2.1 Po3pobka Ta onmc anroputmy MiHiMakcy
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Po3pobka anroputMmy MiHiMaKkcy € K1H0O4YOBUM eTarnom y CTBOPEHHI MporpamMHoro
3abe3rneyeHHs A8 NOLIYKY ONTUMaAbHUX CTPATEriA Y rpi. ANTTOPUTM BUKOPUCTOBYETHLCSA B
irpax i3 noBHot iHGopMaLi€to, Ae rpaBLi MaroTb AOCTYN A0 BCiX JaHMX MPO NOTOYHWI CTaH
rpY Ta MOXMBI XoA4W. BiH f03BONSIE NPOrHO3yBaTK MarbyTHI Aii CynpoTUBHMKA Ta BUbMpaTu
HalViKpawmMin BapiaHT pO3BUTKY NoAiri. OCHOBHI eTanu po3pobkn anroputMmy:

MogentoBaHHsi rpu. Ha Lbomy eTani HeobxigHO dopmanisyBaT NpaBuaa rpy, BUSHAUNTU
MOX/MBI Aji rpaBLiB Ta ONMCcaTL YMOBW 3aBepLUeHHs rpyv. OCHOBHI acneKkTV MOZENOBaHHS:

Bu3HaueHHsi Habopy AONYCTUMUX XOAIB ANt KOXKHOrO rpaBLis.

Br3HaueHHs CTaHiB rpy Ta yMOB ii 3aBepLUeHHS (Hanpukiaz, nepemMora o4Horo 3 rpaBLiB
abo Hiuunsa).

MpeacTaBneHHs irpoBoro cepeAoBULLA Y BUMASAI CTPYKTYPU AaHNX (Hanpyknag, MaTpuus
AN TPU B XPECTUKN-HYIVKM @60 CMIMCOK MOXINBUX XOAIB A5 LIaXiB).

dopmanizauisa gepeBa piweHb. MiHiMakc-anroputm 6yaye aepeBo pilleHb, Ae:

KoxxeH By30/1 npeAcTaBAsi€ NeBHUI CTaH rpwu.

FinKW Big By3na BiANOBIAAIOTE MOX/IMBUM XOAAM rpaBL,iB.

NncTosi By3nuM BignoBigaroTb KiHLEBMM CTaHaM rpu (nepemMora, nopaska abo Hiuns).
CTpykTypa AepeBa 3a1eXUTb Bif NPaBu/I rpy Ta MakCUManbHOI FANBNHW PO3rAsay XOAIB.

OuiHka cTaHiB rpu. ANna NPUAHATTA pilleHb HeobXigHO CTBOPUTU GYHKLiIKO OLIHKW CTaHy
rpuv. PyHKLiA MaE:

MoBepPHYTUN YNC/IOBE 3HAYEHHS, SIKe Bi06paXa€e BUTiAHICTb KOHKPETHOrO CTaHy A/ rpaBLs.

BpaxoByBaTu Taki ¢pakTopu, K KiNlbKiCTb AOCTYMHUX XOZAiB, KOHTPOJIb HaJ BaXXNVBUMU
30HaMW irpoBOro Noss Ta NOTeHLiMHI 3arpo3un Bij CyNPOTUBHMKA.

Y npocTtux irpax (Hanpuknag, XpecTuku-HyanKkn) oliHka Moxe 6a3yBaTtmnca Ha HaABHOCTI
BUTPALLHMX KOMbiHaLiM, y CKNaAHIWMX (Hanpuknag, waxm) - Ha cyMi BapTocTeit piryp Ta ix
NO3ULIMHOMY pO3TallyBaHHI.

PekypcmBHUIA Nepebip. MiHIMaKC BUKOPUCTOBYE PeKYPCUBHUIA NiAXid ANS MNOLLYKY
HanKpaLLoro xogay:

lpaBeLb, LLIO HaMaraeTbCs MakCUMIi3yBaTK CBil BUrpaw (Max), BU6UpaE Xig i3 HarbinbLwmm
3HaYeHHAM QYHKLIT OLLiHKW.
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lpaBeLb, LLO HaMaraeTbCs MiHIMI3yBaTV BUrpaLl NpoTMBHMKa (Min), BUBMpaE Xia i3
HaMeHLLINM 3HaYeHHAM OLLiHKMN.

Lle npouec MOBTOPHOETLCSA, MOKM He Byae JOCATHYTO KiHLLeBOro CTaHy abo 3a4aHoi rMnbunHu
pekypcii.

OnTuMmisauis anropntmy (a-p BigciveHHs). OcKiNlbK1 NOBHUIA Nepebip BapiaHTIB MoXe 6yTin
Ay>XXe pecypco3aTpaTHUM, 3aCTOCOBYETLCSA MeTO/, a-f BiAciYeHHs:
SAKLLO OAMH i3 rpaBLiB y)Xe Ma€e rapaHTOBaHO KpaLyuii Xif, iHLi BapiaHTN He po3rnaAatTbCs.

Lle 403BONIIE 3HAYHO CKOPOTUTU KiNIbKiCTb 06YNCAEHb, BIAKNAAOUN TiIKN AepeBa, WO He
MOXYTb BMIVIHYTU Ha KiHLEBWIA BMOIp.

ONT1MIi30BaHWI anropuTM NpPaLoE WBUALLE, OCOBAMBO B irpax i3 BeIMKOK KiflbKiCTHO
MOX/IMBUX XOAIB (Hanpuknag, waxu).

ANropuUTM MiHIMaKCy BUKOPUCTOBYETLCA AN 3HAXOAKEHHS HaMKPaLLOro MOX/NBOIO Xo4y B
irpax i3 ggomMa rpasusmMu. BiH npaytoe LNAXOM pekypCMBHOIo nepebopy BCiX MOXIVNBUX
CTaHIB rpu Ta OLiHKW IXHbOI BUFAHOCTI 419 KOXHOTO 3 rpaBLiB.

MiHiMaKc - anroputm Npautoe 3a NPUHLNMOM YepryBaHHs rpaBLiB: OANH

rpaBeLb HaMaraeTbCs MakCUMi3yBaTu CBil BUrpaw (Max), ToAi K iHWKA — MiHIMi3yBaTW
BUrpaLl cynpoTmBHUKa (Min). AIropuTM NpoxoAnTb Yepes BCi MOX/IMBI BapiaHTN PO3BUTKY
rpv Ta BUBMpPAE To Xif, KU MPUBOANTL L0 HAMKPALLLOro MOX/IMBOIo pesynbTaTy ANs
aKTMBHOIO rpaBug.

MNobysoBa AepeBa pilleHb:
KopeHeBuin By30/ AepeBa pilleHb BiAMNOBIAAE MOTOYHOMY CTaHy rpu.
KoxeH piBeHb gepeBa npeACcTaBse YeproBuii Xia,.

By3nu vepryoTbCsa Mix rpaBusamm: Max nparHe MakcmmisysaTti Burpawld, a Min—
MiHiMi3yBaTW 1oro.

Ha puncyHKy 2.1 nokasaHo ypuBOK AepeBa pilleHb A8 rpul.
PucyHok 2.1 -/lepeBo pileHb A5 rpasua Max B rpi XpecTuku-HyanKu

paBeub Max 0bupac xig, Lo MakcuMi3ye noro Burpall. KoxeH By30n gepeBa NpeAcTaBasie
irpoBy No3uLito (y LbOMY BUMAZAKY — MnoJie N8 rpy B XPeCTUKN-HYTNKN), @ CTPINKKY MOKa3yrTb
MOX/MBI XO4M, AKi BeAyTb A0 HOBUX MNO3ULiA.
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OuiHKa cTany rpu:

[na KOXXHOro KiHLEeBOro CTaHy rpy BUKOPUCTOBYETLCA GYHKLIA OLIHKM, iIka NOBepTaE
4YMcnoBe 3HaYeHHA (Hanpuknag, +1 ana nepemoru Max, -1 ana nepemoru Min, 0 ana HivKe).

MpOMIXHI BY3/11 OLiHIOKOTLCA 3@ JOMOMOror MiHIMakCHOro Niaxoay: KoXeH rpaseLb
BNOMpPAE HaMKpaLLmin Ana cebe BapiaHT i3 AOCTYMHUX.

KpoKu BUKOHaHHSA anropmnTtmy:

FeHepyeTbCA CMMCOK BCiX MOX/IMBUX XOAiB.

ANA KOXXHOro Xo/ly BU3SHAYaETLCA HOBUIA CTaH rpui.

ANropuUTM PeKYPCUBHO OLLIHIOE BCi HACTYMHI MOXJ/INBI XOAW.

BrkopuncToBY€ETHCA Q- BiACIYeHHS 419 CKOPOYEHHS Ki/IbKOCTi MepeBipeHnX XO4iB.
Obupa€eTbCa HaMKpaLMi Xif, 415 MOTOYHOrO rpaBLs.

2.2 BNoK-CXeMy OCHOBHUX QYHKLA anroputmy

Ha pucyHky 2.2 306paxeHo 610K-cxeMy GyHKLiT evaluate, Aka € YaCTUHOK anropuTMy
MiHIMaKcy i BUKOPUCTOBYETLCA AJ1A OLiHKW CTaHy rpw.

PucyHok 2.2 - bnok-cxema ¢yHkLUii evaluate (ouiHKa CTaHy rpu)

PekypcrBHa pyHKLIA NOCNifZ0BHO Nepebrpae BCi MOXIMBI XOAM Y FPi, OLLIHIOUM IX HACNIAKN
Ans obox rpasuis. [na xo4is komn'totepa GyHKLiS MaKCUMI3Y€E MOTEHLiViHY BUroay, a ANs
XOZiB rpaBLs — MiHiMI3ye ii. PyHKLIS CNoYaTKy OLiHIOE NOTOYHWI CTaH rpu i NepeBipsie 6a30Bi
BUMAaAKN: AKLLO CTaH € BUrPaLLHUM A1 KOMM'toTepa, MOBePTAETLCA NO3MUTUBHA OLiHKa 3
ypaxyBaHHAM rNO6UHN (YM LUBUJLLE NepeMora, TUM KpaLle); AKLWO CTaH € BUTPaLUHUM AN
rpaBLs, NOBEPTAETLCA HEraTMBHA OLIHKA; AKLLO BCi KNITUHKM 3an0BHEHi abo AocArHyTa
MaKCUManbHa rnnbuHa rnoLuyky, NoBepTaETbCA HelTpasibHa OLiHKa. SKLLO XozeH 3 6a30BKX
BUMaAKiB HE BUKOHYETLCHA, GYHKLiSi peKypCUBHO aHasi3ye HaCNiAKN KOXHOIMO MOXJ/IMBOIO
X0y, CUMY/IIOI0UM A0r0 Ha AOLULL, BUK/IMKAUKM cebe Ans NpOTUAEXHOro rpaBLs, a NnoTim
ckacoByrouu Xig. Mpu 3ropTui AepeBa pekypcil GyHKLis MOCAi40BHO NOBEPTAE HaMKpaLLly
OLLIHKY A/151 KOXXHOTrO PiBHSA, WO B KiHLLeBOMY MiACYMKY 03BOJIE BUSHAUUTV ONTUMAasIbHWNIA
Xif, ANS NOTOYHOrO CTaHy rpuv. Ha pucyHky 2.3 306paxeHo 610K-cxeMy Liei GyHKLT, aKa
iINOCTPYE NPOLLEC PEKYPCUBHOTO MOLUYKY Ta OLiHKW XOAiB.

PurcyHok 2.3 - bnok-cxema GyHKLUIT minimax, Wo peanisye anroputMm MiHiMakcy Ans noLyky
ONTVMaNbHNX XOA4IB Y rpi
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AnropmnT™M BUHOPY HaMKpaLLoro xo4y nepebupae BCi AOCTYMNHI BapiaHTW, OLIHIOE iX 3a
[AOMNOMOror minimax i MoBepTaE Xif 3 HAMBULLOK OLHKOK. Ha pucyHKy 2.4 306paXkeHo
6/10K-CXeMy 3aBepLUaibHOro eTany poboTy anropnuTMy - BUH6OPY HaMKPaLLOro Xoay.

PncyHok 2.4 - bnok-cxema BM60pPY HaMKPALLLOro Xo4y Ha OCHOBI OLIIHOK minimax
3 PO3POBKA TA AOCNIAXEHHA ANDROID-TPU «XPECTUKN-HYTNKW»
3.1 MNocTtaHoOBKa 3ajavi

3aBAaHHAM AMMNIOMHOIO NPOEKTY € PO3p06Ka MOBINBHOT rpy «XPeCcTUKU-HYINKU» ANS
onepauiiHoi cuctemm Android, Lo Ma€e 3ab6e3neunTin NOBHOLIHHWIA AOCBIA FpuU AK E Ans
ABOX rpaBLiB, TaK i 3 60TOM. [010BHOI METOHO € CTBOPEHHS IHTYITMIBHO 3p0O3yMisiOro Ta
npuBabaneoro rpadiyHoro iHTepdercy, peanisayis mexaHiamy rpu 3 60Tom 3
BUKOPUCTAHHAM aJiIroOPUTMY MiHIMaKC A1 ONTUManbHOro BUOOPY XOAiB, a TakoX
3abe3neyeHHs MOXJ/INBOCTI HaNalWTyBaHHA NapaMeTpiB rpu (Hanpuknag, Bubip cknagHocTi).

Y pamkax MPOEKTY MAAHYETbLCA peasnilyBaTh HAaCTyMHi GyHKLiOHaNbHI MOX/IMBOCTI:

FonoBHE MeHH0, sike 3abe3neyye HaBirayito B 404aTKy, 30KpeMa 3arnyck irpoBoro rnpotecy,
nepexig A0 pO34iny HanawTyBaHb, BUOIP PiBHA CKNAaAHOCTI KOMM'HOTEPHOMO CYyNpPOTUBHMKA, a
TakoX BUBIp pexnmMy rpu - NpoTu KoMn'totepa abo Mixk 4BoMa rpaBLsSMU Ha O4HOMY
NPUCTPOI.

Mpodinb KoprcTyBaya, B sKOMy 36epiraeTbes iM'a rpaBLs Ta ioro aBaTap.

Po3ain HanawTyBaHb rpu, AKNM HaJAE MOX/IMBICTb 06paTy rpaBLs, LLLO PO3NOYNHAE TPy
(kopuctyBay abo KOMMN'tOTEP), @ TAKOX BU3HAYUUTU irPOBUM CIMBO (XPEeCTUK abo HOMKK).

PeXxum rpm 3 KoMn'roTepoMm, Aie peanisoBaHoO CynpoTUBHMKA 3 KilbKOMa PiIBHAMMW CKNALHOCTI.

Pexxm rpu E A9 ABOX rPaBLiB, AKNI L03BONSIE BOM KOPUCTYBaYaMm 34iiCHIOBATL X041 MO
Yyepsi, BUKOPUCTOBYHOUN OANH NPUCTPINA.

OAHIi€r0 3 OCHOBHUX 3a4a4 € po3pobka anropntMy Ans 60T1a, SK1Uii 34aTHUM aAeKBaTHO
pearyBaTW Ha pi3Hi CTpaTerii KopncTyBayda Ta BU6MpaT onTuManbHi xoaun. Ans uboro byae
BUKOPUCTAHO aNirOPUTM MiHIMaKC, KNI LO3BOJISIE OLLIHNTY BCi MOXJ/INBI BapiaHTW XOA4IB i
BMOPaTU HaKpaLLUA.

MpOEKT TakoX Nepeabavac iHTerpawito pyHKLioOHaNy, WO A03BOISE MPOBOAVNTU TECTYBaHHS
rpv Ha peanbHUX Android-NpucTposix, NepesipATH CTabinbHICTL PO6OTY Nporpamu,
KOPEKTHICTb anropnTMIB Ta 3pYyYHICTb iHTepdelicy.
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3aBAaHHS LbOro NPOEKTY NOMATAE B TOMY, LLLO6 3a6e3neunTii NOBHUIA GYHKLiOHANbHUIA LKA
rpw, Bif BUOOPY pexumMy rpy A0 BU3HaYEHHSA NepemMoXLUs, i HagaTh KOpUCTyBayeBi
KOM$OPTHUI JOCBIA rpy 3 60TOM abo ABOMAa rpaBLIAMUA.

3.2 Bnbip MoBM NporpamMyBaHHs

Kotlin - e ctaTnyHo TUNi3oBaHa MOBa MporpamMyBaHHs, po3pobseHa KOMMaHier
JetBrains, sika npautoe Ha nnatopwmi Java Virtual Machine (JVM) i MOXe 6yTK
BUKOPUCTaHa ANs pO3pobkum Nporpam Ans pisHux naatdopm, 3okpema ansa Android. Kotlin
byna odiuinHo npeactasneHa y 2011 poui, ane ii NONyAapHICTb 3Ha4YHO 3pocna nicna 2017
poky, konn Google oronocme npo niagTprmKky Kotlin ik nepLuokiacHoi MOBW A1 PO3PO6KU
Android-goaaTkiB.

Y 2017 poui Google oronocus, wo Kotlin € odiLiiHOK MOBOIO A9 PO3P0O6KM A0AaTKIB Nij
Android, L0 cTano BaX/IMBOK BiXOHO A1 PO3BUTKY Lii€i MOBW. 3 Toro yacy Kotlin ctas
CTaHZapTOM AJIA po3pobku Ha nnatdopmi Android 3aBASKN CBOIM YUMCNEHHUM NepeBaram
nepej Java, 30Kkpema y 3py4HOCTi CUHTaKCUCY Ta MOXJIMBOCTI iHTerpawii HOBITHIX ¢iu y
pPO3p0o6KY MOBINBbHUX JOAATKIB.

Mepesaru Kotlin gns Android-po3pobku:

Kotlin Ma€ uncTnin Ta BUPasHUIA CUHTaKCUC, WO POBUTL KOZ KOMMNAKTHUM, Nerknum Ans
YNTAHHSA Ta NIATPUMKW. Lle f03BONSIE PO3PO6HMKAM NMMCaTU MeHLU 06'€EMHUIA KOA MOPIBHAHO
3 Java, 36epiratoum Npu LibOMY BMCOKY NPOAYKTUBHICTb i 6e3neky TUniB.

OgaHietro 3 HarbinbLMX Npobnem Java € BUKOPUCTaHHS null-3HayveHb, LWo 4acTo Npn3BoAUTb
A0 nomunok y kogi (NullPointerException). Kotlin nponoHye B6yf0BaHy cncreMy o6pobku
null-3HaueHb Yepes nullable TNK, WO 3HAYHO 3HNXXYE NMOBIPHICTb BUHUKHEHHS TaKmnX
noMunok. Lle 3abesneuye 6inbLuly CTabiNbHICTL Nporpam.

Kotlin € noBHICTIO cyMiCHUM 3 Java, W0 A03BOSE Nerko BUKOPUCTOBYBATW iCHYHOUI Java-
6ibniotekn Ta iHTepdericn B Kotlin-npoekTax. Lie Aa€ 3Mory noctyrnoBo nepenTu 3 Java Ha
Kotlin, He BMMaratouu NoBHOI NepenncyBaHHS iCHYOUOro KoAy.

3aBaAskKn nakoHiYHoMy cnHTakcucy Kotlin go3Bonsie ctBoproBaTt 6inbLl KOPOTKUNA i
3PO3YMINNIA KOZA, O 3HVXXYE PU3MK MOMWJIOK i MOJIerLwye 1oro NigzTpumky. Hanpuknag, B
Kotlin € MOXNMBICTb BUKOPUCTOBYBATW NMb64a-BUPa3un, po3LLINpPeHHS GYHKLIA Ta iHLWi
CyYacCHi KOHCTPYKL,i, AKi po6aaTh KOA 6ifbLL FTHYUYKWM i 1erkM Yy BUKOPUCTaHHI.

Kotlin niagTpUMy€e KOPYTUHUW — MEXaHi3M, L0 CMPOLLYE POBOTY 3 aCMHXPOHHUMU 3aja4amMu,
TakMMU sIK 3aBaHTaXeHHSs JaHMX 3 Mepexi un poboTa 3 6azaMu AaHNX. 3aBASKM KOPYTUHAM
MOXHa MpaLoBaTH 3 aCMHXPOHHMMM 3aZa4amm 6e3 HeobXiAHOCTI BUKOPUCTOBYBATU CKAAAHI
3BOPOTHI BUK/IMKM abo 6aratokpokoBsi 6/10KyBaHHSI MOTOKIB.
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Kotlin Hagae 6e31iy po3wrpeHb, TakUX K PO3LUMPEHHSA QYHKLIA AN CTaHAAPTHUX
6ibnioTek, WO A03BOSE CTBOPIOBATM BNACHI po3LLMpPeHHs Ta Moaudikauii knacis 6e3
HeobXxigHOCTI 3MiHIOBaTK iX 6a30BYy peanizauito. Lle noneriuye opraHisauito Kogy Ta NOKpaLLye
A0Oro NOBTOPHE BUKOPUCTAHHS.

Kotlin akTnBHO NiagTpMMy€E HOBI idi, Wo 3'aBnatoTbca B Android SDK i f03BonSIE iHTerpysaTu
CyyacHi TexHonoril, Taki sk Jetpack, 3pyyHi ana nobyaosu cknagHmx Ul a Takox 3abesneuvye
NiATPUMKY HOBITHIX API, Hanpuknag Ana poboTn 3 NOTOKaMM AaHWX abo iHTerpauii 3 iHWKMKN
cmcTeMamu.

Micna ogiuiriHot nigTpmMku Kotlin 3 2017 poky, Google akTMBHO peKoMeHAYE Lito MOBY AN
po3pobku Android-goaaTkiB. Y CBOIX JOKYyMeHTaUisX, Ha odiuiriHomMy caliti Android Ta B
iHWWX maTepianax Google niakpecntoe, wo Kotlin € cyyacHMM, NOTYXXHUM | 3pyYHUM
IHCTPYMEHTOM A1 MO6iNIbHOT po3po6Kn. OKpiM Liboro, Kotlin TakoX NigTpUMYyEeTbCS B
ocHoBHMX Android-ppenmBopkax i 6ibnioTekax, Lo LWe 6inbLue NigBULLYE 1T NONyAsapHICTb
cepej po3pobHMKIB.

3.3 Bubip iHCTPYMEHTIB Ta TeXHOJOrili pO3pobKun

Y po3pobui Android-goaaTkiB 4OCTYMNHI ABa OCHOBHI NiAXOAN A0 CTBOPEHHS rpadivuHoro
iHTepdercy kopuctyBaya (GUI): TpagmuinHa XML-po3miTka Ta Jetpack Compose - cydacHuI
AexknapaTuBHUIA dperimBopkK Big Google. Obuasa nNigxoam MatoTb CBOI MepeBaru Ta
HeAoNIKW, | BUBIp MiXK HAMM 3aneXnTb Big NOTpebd NPOEKTY, TEXHIYHMX BUMOT, @ TaKOX PiBHS
NiAroTOBKN PO3PO6HMKaA.

XML-po3MmiTKa € CTaHAaPTHUM CroCcoboM CTBOpeHHs iHTepdelicy 3 MoMeHTy nosism Android.
Po3miTka npeacTaBnieHa y BUrnagi okpemux XML-¢ainnis, y AKX OMUCYHOTLCS eleMeHTU
iHTepdericy (KHOMKW, TEeKCTOBI MOASA, 306paXkeHHs TOLLLO), IXHI BNaCTUBOCTI Ta CTPYKTypa.
MNepeBaramu Takoro Nigxoay €:

YiTke po3sgineHHs norikn i gnsarivy. XML-pannuv BignosiAatoTb AvLle 3a BUTNAA, a BCa 6isHec-
norika peanisyetbca okpemo B Kotlin/Java-koaj;

CymicHicTb 3i Bcima Android SDK i 6ibniotekamu;

HasiBHiCTb BENKOI KiIbKOCTI NPUKAaAiB, TyTOopianis i JOKyMeHTaLlil;

LWnpoka niaTprmka B Android Studio (BisyanbHWIM pegakTop, nonepeaHin nepernsag).

OaHak XML Ma€ i cBOi MiHYyCUK: BeNVKa KiNbKiCTb LLAB6IOHHOMO KOAyY, YCKNaZHeHe CTBOPEHHS
AVHaMibyHUX UI-KOMNOHEHTIB, CKAaAHILWI MexaHi3mMun Ans nobyA0BM peakTUBHOMO
iHTepdency.
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Jetpack Compose - ue HOBU Migxig, 3aCHOBaHWI Ha AeknapaTuBHIA napagurmi. IHtepdeic
onucyeTbcsa 6esnocepeaHbo B Kotlin-kogi 3a gonomoroto dyHKLin. Lie fo3BONSE nerko
6yAyBaTV FHYUYKNA Ta peakTUBHWUI iIHTepdeinc, cnpoLuyroyn B3aemogito UL 3 gaHnmMu.
Compose niaTpmnmye BCi cydacHi ¢ivi Android-UI, Taki aK aHimau,ii, Temu, ajanTuUBHICTb A0
eKpaHiB, peakTUBHICTb Yepes State.

Compose aKTMBHO PO3BUBAETLCS | € peKOMEHAOBaHVM CNOCO60M NobyA0BM iHTepdelicy B
HOBWX MPOEKTAX, afie MaE€ i AesiKi 0OBMeXeHHs:

Bula KpriBa HaBYaHHSA 418 NOYaTKIBLIB;
MeHLle npuknagis y BigKpUTOMY AOCTYNi, 0CO6AMBO ANSA CKNALHUX KOMMOHEHTIB;
He Bci 6ibnioTekn e noBHicTio agantoBaHi nig Compose.

Y LbOMY NPOEKTI BYN0 NPUMHATO pilleHHSA BUKOpUCTOoBYBaTU XML-po3MiTKy Ans peanisawil
rpadivHoro iHTepdeincy. OCHOBHI NMPUYNHU BLUBOPY:

3HaHHA XML BXe 6ynv oTprMaHi nig Yac HaB4aHHS, TOMY HeMae NoTpeby onaHOBYBaTU
HOBUN GpeiMBOpK;

CrabinbHicTb | nepeipeHicTb nigxoay - XML BUKOPUCTOBYETLCA POKAMW i HE MA€ KPUTUYHUNX
npob6sieM y CyMiCHOCTI;

JocTaTHi yHKUIiOHanN ANs CTBOPEHHS MPOCTOro irpoBOro iHTepdercy (MeHr, KHOMKM, CiTka
rpv ToLo);

HasfaBHICTb Bi3ya/ibHOro pesakTopa, Lo rnosierye CTBOPEHHA MaKeTiB i NiABULLYE LWBUAKICTb
PO3pPO6KMU.

TakoX BaXkIMBO BPaxXOBYBaTH, O AN TPU «XPeCTUKN-HYNNKN» iHTepdeinc € BIiAHOCHO
NPOCTUM - He NOTPebye CKNAAHOI aHIMaLil Ui peakTUBHOI NOBYAOBW, TOMY rMepeBaru
Compose y LubOoMy BUMAAKY HE € KPUTUYHUMMW.

Omxe, XML 3an1LLaEeTbCa onTUManbHUM BUOOPOM Y KOHTEKCTI LibOro HaBYaIbHOIO MPOEKTY,
3a6e3neuytoun epekTUBHY PO3PO6KY, XOPOLLY NiATPUMKY iIHCTPYMEHTIB i BMCOKY
nepeabayvyBaHicTb nosegiHky UL

[Ansa ctBopeHHs Android-goaaTtky 6yno obpaHo Android Studio - odiuiliHe iHTerpoBaHe
cepezoBuLLe po3pobku (IDE) Big Google ana Android. BoHo 3a6e3rneuye NoBHUI Habip
iHCTPYMEHTIB, HeObXiAHMX ANS MOBHOMO LMKy PO3P06KM MOBINBHOro A0AaTKY: HAaNMCaHHS
KOAY, CTBOPEHHS iHTepdericy, KOMMiNALii, TeCTyBaHHS, BignarogkeHHsi Ta 36ipku APK.

OcHoBHi nepesaru Android Studio:
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OdiuiriHa nigTpnmka Big Google - nocTiriHe OHOBNEHHS, iHTerpauisa 3 HoBuMn Android SDK,
6ibniotekamu Jetpack, Gradle Ta iHcTpymeHTamu Google;

MoBHa niaTpumka Kotlin - aBTOA40NOBHEHHS, MiACBITKA CUHTAKCUCY, pebakTOpPUHT, aHani3
KoAy, WBUAKNIA JOCTYN A0 AOKYMeHTaLlil;

IHcTpyMeHTU anga amsainHy Ul - 3pyyHuin rpadivuHnin pegaktop Ans po6oTtm 3 XML-po3MiTKOH,
nonepeaHi nepernsag iHTepdpency Ha pisHUX NPUCTPOSIX;

B6yaosaHi emyntoBanbHMKM Android-npucTpoiB - 403BONSAOTL TeCTyBaTh A04aTOK 6e3
disvyHoro tenedony;

IHTerpauis 3 cuctemamu KOHTpOtO Bepcin (Git);

MHyuka cuctema 36ipkn Gradle - fae 3MOry KepyBaTV 3a71€XHOCTAMU, KOHPirypauismu,
CTBOpPOBATU Pi3Hi 6ingun (debug/release).

Takox Android Studio nigTpnmye 3pyyHy poboTy 3 noraMmu, HanarogxxeHHsMm, Unit-Tectamu,
NpodiNitoBaHHAM NPOAYKTUBHOCTI, @ TAKOX Ma€ BeNNKNIA BUBIp NNariHiB A5 po3LNpPEHHS

byHKUioHany.

3 ypaxyBaHHSAM ycix umx dpakTopis, Android Studio € HavkpaLLM BU6OPOM A/151 pO3pO6KIM
Aoaatkis Nig Android i 0c06A1BO NiAXOANTL ANS MPOEKTIB Ha Kotlin, wo pobuTs 1ioro
NOTIYHUM | ePeKTUBHUM pPiLLEHHSIM Yy MeXaX Liiel poboTu.

3.4 3aranbHa apxiTekTypa rpadiuHoro iHTepdericy

OcHoBO Ana cTBOpeHHs rpadivHoro iHTepdeincy kopuctyBada (GUI) B onepauiniHiv cucteMmi
Android € BukopuctaHHa MoBuM po3MiTkn XML (Extensible Markup Language). Ha BigmiHy Big
NPOrpaMHoro niaxoay, e KoXeH enemMeHT iHTepdericy CTBOPIOETLCA Ta Ha/IALUTOBYETLCA
6e3snocepeaHbO B KoAi (Java abo Kotlin), XML fo3BONS€ 3aCTOCOBYBAaTY AeknapaTUBHUM
nigxig. Lle o3Havag, Wwo cTpykTypa Ta 30BHILLHIN BUMS/, eKPpaHiB NporpaMuy onmcyoTbCs B
okpemux ¢anax pecypcis (.xml), 3a3Bryant po3TallioBaHNX Y AMpeKTopil res/layout npoekTy.

OcHoBHi KoHuenuii Android XML gnsa GUI:

1. IepapxivHa cTpykTypa: XML-pannm komnoHyBaHHS (layout files) matoTb sepeBonogibHy
CTPYKTYpPY. KoxxeH ¢paiin MicTUTb OANH KOPeHEeBU efleMeHT, KN € KOHTENHEPOM
(ViewGroup), a BcepeMHi HbOro po3TallOBYHTbCS iHLWI KOHTerHepy abo oKpeMi enemMeHTu
KepyBaHHs (View).

2. View Ta ViewGroup - ue aBa dyHAAMEHTaNbHI KNacu, Ha AKX Byay€eTbCs BeCb iHTepdelic.
View npeacraBisie oKpeMnri KOMMOHEHT iHTepdecy, 3 AKUM KOPUCTYBay MOXe B3aEMOJIATU
abo akuin Bigobpaxae iHpopMmauiro. Npuknagamu € TextView (ana Tekcty), Button (kHonka),
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EditText (none ana eBefeHHA TekcTy), ImageView (306paxkeHHs), ProgressBar (iHavkaTop
nporpecy) ToLLo.

ViewGroup € HeBUAMMNM KOHTelMHepOM, 3aBaHHA SKOro - OpraHi3oByBaTu J0YipHi View
Ta/abo iHwi ViewGroup. ViewGroup B1U3Ha4aE npaBu/ia po3TallyBaHHS efleMeHTiB ycepeaunHi
cebe. [MowmpeHMU Npuknagamu € LinearLayout (po3millye enemeHTV NOCNILOBHO,
ropu3oHTanbHO abo BepTMKanbHO), RelativeLayout (po3millye enemMeHTU BifHOCHO OAMH
ofHoro abo 6aTbKiBCbKOro koHTenHepa), ConstraintLayout (403BoNsIE CTBOPOBATU CKNAAHI
Ta FHy4Ki iHTepdencn 3a JONOMOror 3B'A3KIB MiX eneMeHTaMu, € peKOMeHA0BaHUM
niaxogom Google), FramelLayout (3a3B14ali BUKOPUCTOBYETLCA ANSA BiJOOPaXKEHHA O4HOr0
efleMeHTa abo enemMeHTIB, L0 HaKNaAaTbCA O4UH Ha O4HOrO).

3. ATpubyTn: KoxeH enemeHT (View abo ViewGroup) y XML-dainni mae Habip atpubyTis, AKi
BM3HA4aoTb AOro BNACTUBOCTI Ta 30BHILLHIV BUrNAA. HariBaXxnuBiLi aTpnbyTn BKAOYAKOTh:

android:id yHikanbHUI igeHTUIKaTOp enemeHTa (@+id/my_element), Aknii f03BONSE
3BepTaTUCA 40 HLOTO 3 MPOrpPaMHOro Koay;

android:layout_width Ta android:layout_height BU3HauatoTb LULMPUHY Ta BUCOTY efleMeHTa.
MoXyTb NpUMaTK 3Ha4YeHHs match_parent (3aHATY BeCb JOCTYNMHWUM NPOCTip
6aTbKiBCbKOro KOHTelrHepa), wrap_content (3aliHATN MiHIManbHO HEOBXIAHWY NPOCTip ANSA
BMICTY) abo KOHKpeTHi po3Mmipu (Hanpwvknag, 100dp);

android:text BCTaHOBNIOE TeKCT AN18 efieMeHTiB TNy TextView, Button, EditText;

android:textColor, android:textSize, android:background Bu3Ha4atoTb KONip TeKCTy, PO3Mip
wpndTy, PoH enemeHTa BiANOBIAHO;

android:padding BHYTpILLHI BiACTYNX eNeMeHTa;

android:layout_margin 30BHiLLHI BiACTYyN eneMeHTa Bif CyCiAHIX eneMeHTiB abo mex
KOHTelHepa.

4. Pecypcun: XML-KOMNOHYBaHHS TiCHO iHTerpoBaHi i3 cucremoto pecypcie Android. 3amicTb
XXOPCTKOro KOAYBaHHSA 3HaYeHb (TeKCT, Kobopu, po3mipu) 6esnocepeHb0 B XML,
peKkoMeHA0BaHO BUHOCUTM iX B OKpeMi pecypcHi ¢arnu (res/values/strings.xml,
res/values/colors.xml, res/values/dimens.xml Tow0). [NocnnaHHsa Ha Li pecypcu
34iNCHIOETLCA Yepes cneuiafbHUN CUHTaKcUC (@string/app_name, @color/colorPrimary,
@dimen/default_margin). Lie 3HauHO cnpoLye nokanisauiro nporpamMu, NiATPUMKY PiSHUX
TeM 0pOpPMJIEHHS Ta BHECEHHS 3MiH A0 AN3aliHY.

Mepesarn XML ana GUI B Android-gogaTtkax:
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Kog (norika) i onuc iHTepdeincy okpemo - NpocTille nigTpMyBaTy 1 pO3BUBaTH.
Layout Editor noka3sye 3miHV B peanbHOMYy 4Yaci 6e3 nepe3anycky.

Pecypcu Ta ViewGroup-KOHTeHepW rapaHTytoTb KOPeKTHe BiJlobpaXeHH:A Ha Pi3HUX
po3Mipax i WiNbHOCTI Mikcenis.

Mo>xHa npasutn XML 6e3 3arnnbneHHs B Kotlin/java.

Y pamkax peanizauii rpadiuHoro iHTepdericy 3acTocoBaHO apXiTeKTypYy 3 EANHOI0 aKTUBHICTHO
(MainActivity) Ta MHOXUWHOIO $parMeHTiB, LLO BiAMNOBIAAOTb 3a Pi3Hi ekpaHu rpu. Ans
AVHaMIYHOrO BifobpaxeHHs ¢parmMeHTiB BUKOPUCTOBYETbCA FragmentContainerView, a
HaBirayivHa naHenb peanizoBaHa 3a gornomoroto MaterialToolbar. Takuia nigxig 4o3BoNsE
edeKTVBHO yNpaBAsaTX HaBIraLi€ro B MeXax OHOro ekpaHy, CrpoLLy€e 06pobKy XUTTEBOTO
LMKy KOMMOHEHTIB | 3ab6e3neyye MaclLUTaboBaHICTb iHTepdeicy.

Y 6inbLUOCTi ekpaHiB rpy K $OHOBY aHiMaLLito BUKOPUCTaHO epekT CHironaay, peanizoBaHum
3a gornomoroto 6ibniotekn com.github.jetradarmobile:android-snowfall. LLLo6 yHUKHYTW
Ayb6nt0BaHHA KOAy, PO3MITKY 3 eheKTOM CHiry 6yno BuHeceHo B okpemuin XML-barin, akni
NiAKNHOYAETBLCA A0 NOTPIOHUX eKpaHiB 3a HeObXiAHICTIO Yepes Ter <include>. Takuin nNigxia
CNpOLLYyE NiATPUMKY iHTepdelicy Ta 3abe3neyye eANHNI CTUIb 0GOPMAEHHS AN BCbOro
3aCTOCYHKY.

®dparMeHT Koy, LLIO BiANOBIAA€E 3a NigKNtOUeHHSA OHY 3 aHIMaLLiero CHiry:
<include layout="®@layout/snow_background" />
3.5 CTpykTypa rpu Ta Hasirawis Mixx ekpaHamu

Micns 3anycky rpy KOPUCTyBaY NOTPArJIsie Ha ro/I0OBHE MEHI0, peaslisoBaHe y BUTNSAI
okpemoro ¢parmeHTa MenuFragment. IHTep¢eic Lboro ekpaHa MiCTUTb 3aro0BOK rpn'y
BEPXHili YaCTVHI Ta TPY OCHOBHI KHOMKW: A5 TPY 3 60TOM, OHMAAVIH-TPY Ta I0Ka/IbHOTO
MynbTUNAeepa. [na ctBopeHHs epeKTHOro BUrNSAY A0 KOXHOI KHOMKM 3aCTOCOBAHO
iHAVBIAYaNbHUIA GOH i3 rpajieHTOM.

Y BepXHbOMY NPaBOMY KyTi Bi06paXKaeTbCs iKOHKa NPodiNto rpaBLs, HATUCKAHHA Ha Ky
BiAKPWMBAE eKpaH peaaryBaHHs npodinto. Lia ikoHka peanizoBaHa Yepes iHTepdelic
HasCustomAction, Lo A03BONSAE MTHYYKO A0AaBaTU Ail 40 Tynbapa 3 pisHUX GparmMeHTiB.

Micna HaTuckaHHA kHonkn «OZIVIH TPABELLb» KopucTyBay nepexoimnTb Ha eKpaH BU6opy
CKNAAHOCTI rpu 3 60TOM. 3aron0BOK Tynbapa 3MiHIETLCA Ha «O6epiTb CKNaAHICTb», a B
NpaBoMy BEPXHbOMY KYTi 3'ABNSETLCA iKOHKA HanallTyBaHb, LLO BiAKPVBAE MEHIO, e MOXHa
BMOPATU, XTO XOAUTb NEpPLUNM, | SMIHUTW irpOBUM CUMBOA (XPECTUK abo HYNKK).
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Ha camomy ekpaHi po3MiLLeHO TPU KHOMKW, KOXHAa 3 AKX Bi4MNOBIA3€E NEBHOMY PiBHIO
CKNAAHOCTI: Nerknii, cepeaHin i cknagHur 60T. [Ins KOXHOI KHOMKKY nepejbayeHo BiANOBiAHY
CTUNI3aLito 1 Bi3yallbHWUI CynpoBif Y BUrNAAi ikoHOK. POHOBY aHiMaLlito CHiry peanisoBaHo
yepes BkIoYeHHS snowfall_background, wo 3abe3neuye eAnHNI BiyanbHUA CTUb
3aCTOCYHKY.

Ha ronoBHOMY ekpaHi rpy TakoxX npucyTHa KHonka «MYJIbTUTMJIEEP», aika 3ape3epBoBaHa
AN MalribyTHBOI peanisauii OHNarH-pexmnmy rpu. Hapasi us pyHKLiOHanbHICTb e He
BNPOBaJXXeHa, NpoTe 1i HAaABHICTb Y iHTepdelici 403BOSIE Nerko MacluTabyBaTy 3aCTOCYHOK Y
ManbyTHbOMY Ta A0AaTN MOXJIUBICTb FPW 3 IHLLMMUK KOPUCTYBaYaMmn vepes iHTepHeT 6e3
3MiH Yy CTPYKTYpPi MEHIO.

OcTaHHSA KHOMKa Ha roI0OBHOMY eKpaHi - «pa yABOX». HaTUCHYBLUW Ha Hel, B/ MoTpaniseTe
Ha eKpaH, Jie ABOE rpasLiB MOXYTb 3irpaTi Ha 0OA4HOMY NPUCTPOI. IrpoBe nose posTalloBaHe
Nno LEeHTPY 3 PiIBHOMIPHUMU BiACTYNamMun, a Haj, HAM - 1o 06uBa 60KW - KapTKM rpaBLiiB: BalLll
npo¢isb Ta YMOBHOI0 OMOHEHTA. Xif i CUMBOJ1 KOXKHOMY NPU3HAYatoTbCA BUMNAAKOBUM
YMHOM. [TicNs KOXXHOro X0y YeproBiCTb 3MIHIOETLCA, a KOJIN Fpa 3aKiHUYYETLCA -
BiZlOOpaXa€eTbCsA eKpaH 3 pe3ybTaToM: nepemMora, nopaska abo Hiuus.

Ha nepLuomMy ekpaHi HaTUCHYBLUW Ha iKOHKY Npo¢ins BM NONajaETe Ha eKpaH pejaryBaHHs
npodins.

ExkpaH peaaryBaHHs npodinto 403BOJISE KOPUCTYBaYaM 3MiHIOBATU HiKHeNM, BUbG1paTu Konip
aBaTapa abo 3aBaHTaxyBaTu ¢oTorpadito 3 ranepei sk aBatap. BiH cknafaeTbcs 3 Takmx
e/fleMeHTiIB:

1. ABaTap npodointo. Bropi ekpaHy po3TalloBaHO 306paXKxeHHs aBaTapa, ke MOXHa 3MiHUTK,
BMOPaBLUM OfHY 3 3aNPONOHOBAaHMX KOJIbOPOBUX iIKOHOK ab0 3aBaHTaXuBLUW $OTO 3 ranepel.
IKOHKM KONBbOPIB A03BONAOTL BMOPaTK GOH ANA aBaTapa, a KHomnka «BubpaTtn ¢poTo»
£03BONISIE BUG6paTK poTorpadito 3 MpUCTporo.

2. Bnbip konbopy aBaTtapa. Jlekinbka KoJibOPOBUX iKOHOK, pO3TaLLOBaHWUX Y ABOX
FOPU30OHTaNbHUX pPAAax, Aal0Tb 3MOTY KOPUCTYBayeBi BUOPATU OAMH 3 KOJIbOPIB ANS
aBaTapa. Konv KopnctyBay HaTUCKA€E Ha NeBHY iKOHKY, BOHA 3MiHIOE CBil BUrNA4 Ha
BUAINIEHWIA, LLLO BKA3Ye Ha BUOIp.

3. PepgaryBaHHsA HikHeliMy. KoprcTyBay MoXe 3MiHUTU CBilA HiKHelM 3a A40MOMOroro
TekcToBoro nons. MNig nonem Ana BBeAeHHS HiKHeMMY € TeKCT, L0 MOKA3YE KiNlbKiCTb
BBEZEHVX CIMBOIB, @ TAKOX MOoMNepeaXeHHs, AKLLO HiKHeM nepeBuLLye 15 cMMBONIB.

4. KHonka «36eperTt 3MiHW». Y HUXKHIM YacTUHI ekpaHy po3TalloBaHa KHOMKa Ans
36epexeHHs 3MiH. MNpn HaTUCKaHHI 36epiratoTbCs HOBI HaNnalTyBaHHA NPodinto, i
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KOPUCTYBay OTPUMYE MiATBEPAKEHHS YCMILUHOrO OHOBJIEHHS.

Ha ekpaHi Bn6opy cknagHOCTi HATUCHYBLUW Ha iKOHKY LLeCTepHi BU MonajacTe Ha eKpaH
HaNaLUTYBaHHSA rpu 3 60TOM.

Ha ekpaHi Bubopy piBHSA CKNaAHOCTI, HATUCHYBLUW Ha iKOHKY LLeCTepHi, B nepexoauTe 40
HafawTyBaHb rpy 3 60TOM.

Lle ekpaH f03BONSE BUOPATU, XTO POOUTMME MepLUniA Xig (BW, KOMM'OTEp YK BUNMAAKOBUIA
BMBIP), @ TakoX KNI cumBon (X abo O) byae y kopucTyBaya. EKpaH MICTUTb Taki efleMeHTu:

1. Bubip nepLuoro xoay. MepLumii 610K Ja€ MOX/INBICTb 06paT TOro, XTO PO3roYHe rpy. €
TPV BapiaHTU: BK, KOMM'toTep abo B1NaaKoBuii BUGip. KoxxeH BapiaHT npeacTaBneHni
PSAAKOM i3 POHOM, aBaTapKOKo Ta Ha3BO. [py HAaTUCKAaHHI Ha HOMep BapiaHTy BiH
NiACBIYYETLCA, a NonepeHi BUHIp CKaCOBYETLCS.

2. Bubip cumBony rpasus. HacTynHuii 610K A403BOASIE 06paTU CMMBOJ, SKUM rpaTumMe
kopuctyBad - X, O abo BnnagkosuM. BapiaHTn opopmaeHi aHanoriyHo 40 nonepesHbOro
610Ky 1 MatOTb CBOi KOJIbOPW Ta iKOHKW. AKTUBHWIA BapiaHT Bi3ya/ibHO MifCBIiYYETLCS.

3. KHoMNKu KepyBaHHSA. BHM3Yy ekpaHa 3HaxoAaTbcst KHOMKK «CkacyBaTu» i «36epertu».
KHonka «CkacyBaTu» NoBepTaEe KOPUCTyBaya Ha3aj 6e3 36epexeHHs 3MiH. KHonka
«3bepertu» 36epirae 0bpaHi NapameTpu B IOKaSbHE CXOBULLLE 1 MOKA3yeE NOBIAOM/IEHHS NPO
ycnilwHe OHOBNEHHS.

Micnst BUGOpPY piBHA CKNAAHOCTI 6OT-rpy, BiAKPUBAETLCS OCHOBHUI eKpaH rpu 3
Komn'toTepoM. Lleli ekpaH MicTuTb none rpu 3x3, iHpopMaL,ito Npo rpasLsa Ta CynepHUKa, i
Bi3yanbHO Bifo6bpaxae xiz rpn. EkpaH cknafja€erbes 3 TakMxX YacTUH:

Y BepXxHii YacTUHi ekpaHa PO3MilLeHO ABi KapTky - Bawla Ta 60Ta. KoXHa 3 HUX MICTUTb iM'g,
aBaTapky, cMmBon (X abo O) Ta iHAMKATOpP aKTUBHOCTI. MOTOYHM rpaBeLb MiACBIUYETLCS, a
HeaKTVUBHWI - 3aTyXaE.

Y LeHTpi ekpaHa - KBagpaTHa goLlka 3 9 KNiTMHOK. BoHa pearye Ha OTUKW: NPY HAaTUCKaHHI
BiNbHOI KNITUHKM BCTAHOB/ETLCA CUMBOJ FPaBLg, Nic1a Yoro 60T aBTOMaTUYHO PpobUTb
CBIl XiZ (3aTpUMKa MiHIManbHa, 3an1eXuTb Bif CKNagHOCTI).

Xig 60Ta 064NCNIOETLCA Yepes anropnT™ Minimax, aKMii afanTyeTbCsa A0 PiBHS CKAAAHOCTI.
[icna KOXXHOro Xo4y rnepeBipsAETbCA CTaH rpu: NepemMora, Hiunsa abo NpoJoBXeHHS. Y pasi
3aBepLUEeHHS rpu 3'ABNAETLCA eKpaH pe3ynbTaTy 3 AeTa/ibHUM NiJACYyMKOM.

ABaTap rpaBLs 3aBaHTaXYETbCsA 3 Npodinto abo reHepyeTbcs. BOT OTpnMye aBaTap
BiAMOBIAHO A0 piBHSA (nerkuii, cepegHiii, cknagHunii). Cumeonanm X i O BubrpatoTbcs 3a
nornepegHiMy HanawTyBaHHAMUW. Ha puCyHKY 3.1 306paXkeHO CTPYKTYPHY CXemy rpu
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«XPeCcTUKU-HYNKN».
PucyHok 3.1 - CTpyKTypHa cxema rpu «Xpectukmn-HyamkKm»

IHTepdelic nobygoBaHmin Ha 6a3i ViewBinding, a BCi npouecy - aCMHXPOHHI. KopucTyBay
6aunTb NAaBHY aHiMaL,io Nepexoais, YiTKi BidyanbHi CTaHWN Ta MiHIMyM 3aliBUX efleMeHTIB.
Micns HaTUCHEHHS Ha KHOMKY 3 HAaANUCOM «pa y ABOX» BiIAKPMBAETLCSA eKpaH N0KaNbHOI
rpwu, Ae ABOE rpaBLiB 3MaraoTbCcs Ha O4HOMY NMPUCTPOI. Liein ekpaH NOEAHYE y cobi
iHTYITVUBHY Bi3yani3aLito CTaHy rpu, YiTke nNpeAcTaBNeHHs rpaBLiB Ta MNaBHWIA irpOBUIA
npouec. Cknafosi eneMeHTU ekpaHy:

Yropi po3miLLeHo ABi KapTku. JliBOpyY - rpaBLgd, MpaBopyY - cynepHuka. Obuasi MicTATb
HiKHelM, aBaTap, cMMBoJ (X abo O) Ta iHAMKATOP aKTUBHOCTI. TON, Yns Yepra XoanTH -
NiACBIYYETLCA, IHLWNIA - HEAKTUBHUN.

Y LeHTpi - KacToOMHa goLka BoardView po3mipom 3x3, 3 aanTUBHOK aHiMaLEr KNITUHOK.
[paBLi NO Yep3i HAaTUCKAKTb Ha KNITUHKW, i CUMBOJT aBBTOMATUYHO 3'ABNAETHCS.

MepLwni Xif BU3HAYaAETLCA BUNAAKOBO. [1ic/If KOXXHOIo X0Ay NepeBipseTbCA CTaH rpu:
nepemora OZHOro 3 rpaBLiB, HiYMA abo NPOAOBXEHHS. AKLLO rpa 3aBepLUYETbCS,
aBTOMATUYHO BiAKPMBAETLCA eKpaH 3 NiACyMKaMu, Ae BifJobpaxatoTbCsd iMeHa, CMUMBOJIN Ta
aBaTapu y4YacHUKIB.

ABaTap rpaBLs 3aBaHTaXY€ETbCA 3 NOKaNbHOro npodinto abo reHepyeTbCa y BUrNAA iHiLianiB.
CynepHMK Ma€ CTaHAAPTHUN BUrAaS, i YepBOoHUIA doH. Cnmeonun rpasLis (X abo O)
061patoTbCA BUMNAAKOBO Ha NoYaTky rpu. Yce nobyaoBaHo 3 BUKopuctaHHaM ViewBinding Ta
KacTOMHUX enemeHTiB iHTepdewcy (EntityCardView, BoardView). MNicna 3aBepLueHHs napTil
(mepemora, nopaska um Hiuns) BigKPUBAETLCA eKpaH pe3ynbTaTy rpu. Llen ekpaH Bigobpaxcae
NiACYMKN MaTuyy Yy 3p03yMiniomMy 1 BidyanbHO npreabavsomy dopmari. BiH cknagaerbcs 3
HaCTYMHUX KOMMOHEHTIB:

doHoBUI edekT nagarouoro cHiry (snowfall_background) ctBoptoe atmocdepy
3aBepLUeHOCTI. Ycs po3MiTka nobygoBaHa Ha ConstraintLayout 3 BukopuctaHHsam guideline
AN19 YiTKOrO MO3ULiOHYBaHHA.

Y BepxHili YacTUHI - ABi BepPTUKaNbHO BUPIBHAHI KapTKX 3 iIHPOPMaALLiED MPO YYaCHMKIB.
BoOHM nokasytoTb iM's, aBaTap, CMMBOJ i onuc TUNY rpasus. aHi 4ns KapTok nepesaroTbCs
yepe3 Bundle nig yac ctBopeHHA dparmeHTa.

LleHTpanbHa YacTHa eKpaHa - KaCTOMHUIA enemMeHT, WO Bifobpaxae ¢iHanbHNI paxyHOK,
XTO fepemir, abo Lo rpa 3aBepLumiack Hivmero. Mae kBagpaTHy ¢opmy (CriBBiAHOLLEHHS
CTOPIH 1:1), afanTy€eTbCA A0 LLNPUHN eKpaHa.
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Y HUXKHIN YaCTUHI eKpaHa - KHOMKa «HoBa rpa». lNpu HaTUCKaHHI BUAANAE Ba OCTaHHI
bparmeHTN 3i cTeky (rpy i pe3ynbTaT) i BUkAnKae konbek onRefreshClick, skuin go3sonsie
3anycTUTN HOBY rpy.

HaTuckaHHSA KHOMKN «Ha3aj» TakoX BuAansie obrasa ¢pparmMeHTu, 3abesnevyroum
nocnifloBHe NOBEPHEHHS 0 FOOBHOMO MeHH0 6e3 36epexxeHHs NonepeaHbOro CTaHy.

3.6 BnacHi KOMnoHeHTu iHTepdeincy rpu

Y NPOEKTI BUKOPUCTOBYHOTLCA KislbKa BNAaCHNX BigXXeTiB (Custom views), Lo A03BO/IAOTh
CTBOPUTU YHiKaNbHI eneMeHTV iHTepdelricy 3 HanalwToBYBAHO NOTKOK Ta 30BHILLHIM
Burnagom. Cepeg HAX MOXHa BUAINUTIA:

BoardView - Big>eT And Bif0bpaXxKeHHs  irpoBOro Nons, WO pearye Ha Aii Kopnctysada Ta
Bi3yanbHO Bigobpaxae xig rpuv. BiH BignoBigae 3a MantoBaHHSA CiTKW Ta OHOB/IEHHS CTaHy
KNTUHOK.

EntityCardView - kapTka gn1s npeAcTaBneHHs rpaBusa abo 6oTa 3 iHpopmaLieto npo ix cTaTyc
(Hanpuvknag, AKMin CMMBON BUKOPUCTOBYHOTb, XTO XOA4MTb). KapTka TakoX MiCTUTb aBaTapKu
Ta NiACBITNEHHS aKTMBHOrO rpaBLs.

ResultGameView - BigXeT, W0 BijobpaXkae pe3ynbTaT rpu, NOKasyr4mn, XTo nepemir abo uu
byna Hiuunsa. BiH Mae cneuianbHWIA AN3aliH ANA YiTKOT iNKOCTPaLIil NiACYyMKiB rpu.

Lli BhacHi eneMeHTN A03BONSAOTb FTHYYKO HanawToBYBaTW iHTepdenc i noriky BigobpaxeHHs,
3abe3neyuyoun 3pyYHU i iIHTYITUBHO 3pO3YMINnNiA AOCBIA A5 KOPUCTYBaYa.

Y NpoeKTi KOMNOHeHT BoardView peanizoBaHWin SK KACTOMHWIA eneMeHT iHTepdelcy 3
BUKOPUCTAHHAM KOMIMOHYBaHHSA vepes Ter <merge>y XML-po3miTu,i. Lie fo3BoNsIE
epekTNBHO 06'eHYBaTV AeKinbka ImageView, aki NpeACTaBAAOTb KNITUHKW irpOBOro rnons,
BCepeAnNHi KOHTeHepa 6e3 CTBOpPeHHS 3aliBOro piBHA BKAaZeHOCTi. KOMNOHeHT
nobyaoBaHuii Ha 6a3i ConstraintLayout i iHKancyntoe BCO NOTiKy B3aEMOZIi 3 KNITUHKaMK,
06p0o6KY KNiKiB, 3MiHY CTaHy rpy Ta aHiMaLito BUrpaLLHOi MiHil.

Y npoekTi KoMnoHeHT EntityCardView peanisoBaHUin ik KACTOMHUI enemMeHT iHTepdelicy 3
BUKOPUCTAHHSAM KOMIMOHYBaHHSA vepes Ter <merge>y XML-po3miTy,. Lie fo3BoNsIE
iHTerpyBaTV BMICT KapTKu 6e3 A0AaTKOBMX 06ropTokK, LLIO ONTUMI3YE iEpapXito B'FOLLIOK.
KomnoHeHT nobygoBaHuin Ha 6a3i ConstraintLayout i iHkancy o€ B cobi BCO NOTiKy
Bigo6paxkeHHs rpasBus abo 60Ta: iM'a, aBaTap, Mapkep Ta onuc. MigTPUMY€ETBCA AMHAMIYHA
3MiHa CTaHy (aKTUBHWIN/HEaKTUBHWI), 3aBaHTaXeHHA AaHunX 3 mogeni EntityCard, aganTauis
PO3Mipy TEKCTY 0 LWMPUHN eKpaHa Ta 36epexeHHs CTaHy LWob 6yB Ha no4vaTky rpu.

Y NpoekTi KOMNOHeHT ResultGameView peanizoBaHWi 9K NOBHICTIO BAAaCHWI View, KNI
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Bijobpakae pe3ynbTaT rpy 3 aBatapoM rnepemMoxus Ta BiANoBiAHUM TeKCTOM. BiH He
BUKOPUCTOBYE XML-KOMMOHYBaHHS, a MOBHICTIO PeHAEPUTLCA BPYUHY B onDraw, Lo Aae
NMOBHUI KOHTPONb Hag BUrNAAOM. KOMMOHEHT Mantoe 3a0KpyrneHunin GoH, ANHaMIYHI
AEeKOopaTUBHI TPUKYTHUKM MO Kpasx i aBaTap BcepenHi kona. MigTpuMyeTbCa aganTUBHUIN
PO3Mip TeKCTy, 36epexxeHHs Ta BiAHOBNEHHS CTaHy, a TakoX 3aBaHTaXXeHHs aBaTapa K 3
pecypcy, Tak i 3 Bitmap. Bce opopmneHHs BUTprIMaHe B 04HOMY CTW/I 3@ AOoMomMoroto Paint-
06'eKTiB i KACTOMHWMX Path.

3.7 T'padiyni pecypcu Ta cTunizauis iHTepdenicy

Y 3aCTOCYHKY BUKOPUCTOBYETLCSA FPaAIEHT, BU3HaueHNI y drawable-pecypci ak ¢poH
NpPAMOKYTHOI $opMU. BiH CTBOPIOE NNaBHUIA Nepexij KobopiB Bif HACUMYEHOro TEMHO-
dionetoBoro #1e0eda ao sickpasioro dionetrosoro #3f31a5 nig kytom 45 rpaaycis. LieHTp
3MiLLeHO A0 niBoro 6oky (centerX= «0.40»), Wo Haga€e OHY ANHAMIUHOIO BUTNSAY. Takumin

rPaAIeHT Bi3yanbHO MNiACUIOE aTMOChepY 3aCTOCYHKY, 0CO6MBO B iHTepdeiicax 3 TEMHOH
KONbOPOBO ManiTPoLo.

MOBHW KOA rPagi€HTY:

<?xml version="1.0" encoding="utf-8"?>
<shape xmlns:android="http://schemas.android.com/apk/res/android"
android:shape="rectangle">

<gradient

android:angle="45"
android:centerX="0.40"
android:endColor="#3f31a5"
android:startColor="#1e0e4a"
android:type="linear" />

</shape>

Y kacToMHOMY KOoMMoHeHTi EntityCard BukopucToBytoTbcs ABa drawable-pecypcn y dopmi
NPAMOKYTHWKIB i3 3a0KpyrneHnMun kytamm (<corners android:radius=«18dp» />) Ta $¢oHoOM
konbopy dark_indigo. OauH i3 HUX Ma€ 6iny pamky (<stroke>), iHWWI - 6e3 pamkun. Le
[L03BOJISIE Bi3yaNlbHO BiAPI3HATN akTUBHY abo BMOpaHy KapTKy BiJ HEAKTUBHOI, 3MiHIOHUN
$OH nporpamMmu B 3a/1eXXHOCTI Big, CTaHy.
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Koz 3a0KpyrneHoro npsiMOKyTHMKA 3 PaMKOHO:

<shape xmlIns:android="http://schemas.android.com/apk/res/android"
android:shape="rectangle">

<solid android:color="@color/dark_indigo" />

<corners android:radius="18dp" />

<stroke

android:width="2dp"

android:color="@color/white" />

</shape>

Koz 3aoKpyrneHoro npsiMOKyTHMKa:

<shape xmIns:android="http://schemas.android.com/apk/res/android"
android:shape="rectangle">

<solid android:color="@color/dark_indigo" />

<corners android:radius="18dp" />

</shape>

Ha ekpaHi BM6OpY CKNaAHOCTI KOXXHA KHOMKa Ma€ BNAaCHWNIA KOIbOPOBUIA CTUIb i3
3aKpyreHMM KyTamu Ta KOHTYPOM. IXHili doH BU3HaueHn y okpemux XML-dparinax uepes
selector, AKMM 3MiHIOE KOJIp NP HaTUCKaHHI. OCb NpuUKIag OA4HOro 3 Takmnx darinis:

<?xml version="1.0" encoding="utf-8"?>

<selector xmlIns:android="http://schemas.android.com/apk/res/android">
<item android:state_pressed="true">

<shape android:shape="rectangle">

<solid android:color="@color/indigo_violet_pressed" />

<stroke android:width="2dp" android:color="@color/pink" />

<corners android:radius="40dp" />

Plag 3BiT Npo BuABAeHHs LLI 35



</shape>

</item>

<item android:state_pressed="false">

<shape android:shape="rectangle">

<solid android:color="@color/indigo_violet" />

<stroke android:width="2dp" android:color="@color/pink" />
<corners android:radius="40dp" />

</shape>

</item>

</selector>

[HLWi KHONKM BUKOPWUCTOBYIOTb aHaNOorivyHy CTPYKTYPY, BiAPISHAUNCH INLLE 3HAYEeHHSAMU
konbopiB y solid Ta stroke. Takui nigxig 3abe3neyye y3rogkeHnin BUrNAA i JO3BONSE Nerko
3MiHIOBaTW CTUNI ANSA PI3HUX PIBHIB CKNaAHOCTI.

KHOMKM Ha rol0BHOMY MeHI0 MatoTb GOHU 3 TPALIEHTHVM NepexosoM KONbOPIB, AKi
3MiHIOITLCA NPU HaTUCKaHHI. Lie peanizoBaHo Yepes selector, AKMIN BM3HAYa€ OKPEMUA CTaH
ANS 3BUYAVIHOTO BUTNSAAY Ta CTaHy HaTUCHEHHSA. HuKkye npukiag o4Horo 3 Takux XML-
dannis:

<?xml version="1.0" encoding="utf-8"?>

<selector xmlns:android="http://schemas.android.com/apk/res/android">
<item android:state_pressed="true">

<shape android:shape="rectangle">

<corners android:radius="40dp" />

<gradient

android:angle="45"

android:centerX="0.35"

android:centerColor="#A822B2"
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android:startColor="#B92072"
android:endColor="#8733DF"
android:type="linear"

/>

</shape>

</item>

<item>

<shape android:shape="rectangle">
<corners android:radius="40dp" />
<gradient

android:angle="45"
android:centerX="0.35"
android:centerColor="#C22FB9"
android:startColor="#D92982"
android:endColor="#A733EF"
android:type="linear" />

</shape>

</item>

</selector>

[HWIi KHOMNKM B rOIOBHOMY MeHI0 0popMJIeHi aHaNoriyuHo, 3 TiEl X CTPYKTYpOro selector, ane
3 Pi3HUMIN 3HAYEHHSAMU KONbOPIB Y rpagieHTax. Takuin Nigxig 4O3BONSE BUTPUMATU EAUHUIA
CTWNb | BOAHOYAC 3pOBUTU KOXHY KHOMKY Bi3ya/lbHO YHiKa/IbHOHO.

IkoHKUM xpecTuka Ta Hynmka 6ynm ctBopeHi y Figma y BekTopHOMYy dopmaTi 415 YiTKOCTi Ha
Pi3HMX ekpaHax. TakoxX y Figma 6ynu peanizoBaHi ikoHKM cnabkoro, cepeHbOro Ta
CUNBHOMO 60TA - KOXHA 3 YHIKaIbHUM CTUAEM, L0 BifMOBIAA€E PiBHIO CKNAAHOCTI.
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Ctpinka, sika Bi3yanisye Bunagkosuii Bubip, byna B3aTa 3 canTy 6€3KOLUTOBHMX iIKOHOK
IconScout. 3 Luboro x pecypcy 6ynu BUKOPUCTaHI: ikoHKa Npodinto, ikoHka «HoBa rpa»
(refresh), ikoHKa po60Ta, a TakoX LLeCTepHS, Lo CMMBOI3YE CaMi HanalTyBaHHS. YCi iIKOHKN
6ynu nigibpaHi ana 36epexxeHHA eAMHOro cTuito iHTepdericy. Oce XML-dain, aknii 3agae
doH goLukm:

<?xml version="1.0" encoding="utf-8"?>

<shape xmIns:android="http://schemas.android.com/apk/res/android"
android:shape="rectangle">

<solid android:color="@color/board_background" />

<corners android:radius="16dp" />

</shape>

Ha ekpaHi HanawTyBaHb A9 BUAINEHHA BUOPAHUX MYHKTIB BUKOPUCTOBYETLCA CrieLianbHN
¢doH enemeHTa. BiH 3a4a€TbCS Y BUTNAAI MPAMOKYTHMUKA 3 3a0KPYrN1eHMMU KyTaMun, TEMHO-
CUHIM GOHOM Ta 61aKNTHOO pamMKoro. MPUBAN3HNIA BUrNa Takoro GOoHy NpeacTaBneHnin y
LboMy daini:

<shape xmlIns:android="http://schemas.android.com/apk/res/android"
android:shape="rectangle">

<solid android:color="#333f98" />

<corners android:radius="16dp" />

<stroke

android:width="2dp"

android:color="#3a80f3" />

</shape>

IHWI nogibHi enemMeHTN opopMeHi aHanoriyHo, e 3 BiAMIHHOCTAMU Y KONbOpPaXx.

Konbopu B npoekTi 36epiratotecsa y panni colors.xml, skuin 3HaxoAnTbCS B Nanui res/values.
Lleli dain MicTUTb BCi KONbOPW, LLIO BUKOPUCTOBYIOTLCS Y AOAATKY, | 4O3BONSAE
LeHTpasi3oBaHO KepyBaTW KOJIbOPOBO NasiTPOHD 3aCTOCYHKY. KOXeH KoJlip BU3HaYa€eTbCA
3a J,0MOMOrO0 YHiKanbHOro iMeHi, ike NOTiM BUKOPUCTOBYETLCA Y pecypcax, Takmx sk GOoHwU,
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TEeKCT, KHOMKW TOLLLO.

Lew nigxig € BaXxnmBum Ans NiATPUMKM KOHCUCTEHTHOCTI AM3aiHy B MeXax 3aCTOCYHKY Ta
CNPOLLYE 3MiHY KONbOPOBOi TeMU, OCKI/IbKM BCi 3MiHW MOXHA BHECTW finLle B LiboMy daini.

Y npoueci peanisauii rpadivyHoro iHTepdeincy BCi TEKCTOBI PAAKYM MPOEKTY By BUHECEH] Y
pecypcHuii ¢dann strings.xml, wo signosigae ctaHaapTam Android-po3pobkun Ta 3abe3sneuvye
nerky nokanisauiro. Y NpoekTi BAKOPUCTAHO ABa Taknx pannun: oanH ANs MOBU 3a
3aMOBYYBAHHAM (aHMNINCLKOI), IHLWWIA - AN yKpaIHCbKOI. Lle 4o3BONSIE AMHAMIYHO
3MiHIOBaTV MOBY iHTepdeicy 3a1eXHO BiJ MOBHUX HanallTyBaHb NPUCTPOKO KOPUCTYBaYa.

Y NPOEKTI HaCTKOBO BUKOPUCTOBYOTbLCS PO3Mipu, BU3HaueHi y darini dimens.xml, skui
MICTUTb CTaHZAPTHI 3HaYeHHS BiACTYNiB, PO3MIpPiB TEKCTY Ta iHLIWX NapameTpiB iHTepdelicy.
Lle /03BONSAE LeHTPaNi30BAaHO KepyBaTW BidyaslbHUM BUTNAA0M e/1eMeHTIB, CMPOLLYyHYM
NiATPUMKY Ta aganTauiro Nig pisHi ekpaHn. OCKiNbKK yKPaiHCbKi TEKCTOBI PAAKN 3a3BMYaiA
[OBLUI 3@ aHININCbKI, Y NPOEKTI TaKOX BUKOPUCTOBYETLCA okpeMuii pain dimens.xml ans
yKpaiHCbKOI nokanisauii (values-uk/dimens.xml), B AKOMy 3a4at0TbCs 3MiHEHI po3mipu ans
3abe3neyeHHs KOPeKTHOro BiJlobpaxeHHs iHTepdeincy.

Y NPOEKTi BUKOPUCTOBYETLCA Ppaiin themes.xml, ogHaK TeMu AK TaKi He 3aCTOCOBYHOTbCH -
barin cnyxmnTb a4na 36epiraHHs OKpeMmxX CTUNIB eNleMeHTiB iHTepdeicy. 30kpeMa, B HboOMy
OMMCaHO 30BHILUHIA BUTNSAA KHOMOK FO/IOBHOIO MEHH0, e/1IeMeHTIB CKJIaHOCTI, HalalTyBaHb
Towo. Li cTvni BKAtOUaOTL NapaMeTpu po3Mmipy, Konbopy, WpuTy Ta BiACTYNIB, LLLO
A03BOJISIE AOCATTU EAVHOIO AN3aiiHy 6e3 CTBOPEHHSA MOBHOLIHHOI TEMW.

Y MpPOEKTi TaKOX BUKOPUCTOBYETLCA paiin attrs.xml, y AKoMy B1U3Ha4eHO Habip KaCTOMHUX
aTpunbyTIB AN BNACHUX KOMMOHEHTIB iHTepdency. 30Kkpema, onrucaHo atpmbyTn ans
EntityCardView Ta ResultGameView, L0 A03BONAOTL 3a4aBaTu Ha3BYy, ONUC, Mapkep, aBaTap
Ta CTaH aKTMBHOCTI. Lle cnpoLLye cCTBOPEHHA NOBTOPHO BNUKOPUCTOBYBaHMX Ul-enemeHTiB i3
HanalTOBYBaHUMW BNACTVBOCTAMMU.

<?xml version="1.0" encoding="utf-8"?>
<resources>

<attr name="avatar" format="reference" />
<declare-styleable name="EntityCardView">
<attr name="name" format="string" />
<attr name="mark" format="reference" />

<attr name="description" format="string" />
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<attr name="active" format="boolean" />

<attr name="avatar" />

</declare-styleable>

<declare-styleable name="ResultGameView">

<attr name="text" format="string" />

<attr name="avatar" />

</declare-styleable>

</resources>

Yci parinm Ta XML-po3MiTKa, Lo 6ynun po3rnsHyTi BULLE, HaBeeHi y 4oAaTKy A.
3.8 IrpoBa fi0rika Ta anropuT™M A1 NOLLYKY ONTUMaNbHUX CTpaTerii

Y NpOoeKTi peanisaLis irpoBoOI JIOMKM YiTKO CTPYKTYpOBaHa Yyepes OKpeMi KOMIMOHEHTV Ta
iHTepdercn. 3okpema, icHye nakeT contract, AKUIN MICTUTb Habip KOHTPAKTIB AN8 HaBiraw,i
MK eKpaHaMU, a TaKoX KepyBaHHS 3aro/1I0BKOM i KACTOMHOHO Ji€to Ha Tynb6api. IHTepderic
Navigator BM3Ha4a€ OCHOBHI MepexoAun MixX ¢parMmeHTamu: 3anyck rpy NpoTu 60Ta,
BIAKPUTTA eKpaHy BMOOpPY CKNaAHOCTI, pejaryBaHHSA Npodinto, HanalTyBaHb, rpy yABOX,
eKpaHy 3aBepLUeHHSA rpu Ta iHwe. Lle f03BONSIE pparmMeHTam 6yTy He3aneXHUMN Bij,
KOHKpPEeTHOI peani3auii HaBirauii Ta Ioriku nepexoAis, 36epiraroum YNCTYy apXiTeKTypy.

Kpim Toro, iHTepdericn HasCustomAction i HasCustomTitle HagatoTb pparmeHTam
MOX/INBICTb 3MiHIOBATU Aii Ta 3aro/ioBKM Tynbapa B 3a71€XXHOCTI Bif, KOHTEKCTY. Taknm
YMHOM, Ui KOHTPaKTX pa3oM 3abe3rneuyoTb FHyuyKy i KOHTPOIbOBAaHY iHTerpawito
KOPUCTYBaLbKOro iHTepdeincy 3 N0orikoto rpn. Y goaatky b HaBegeHO NOBHUIA KOZ
iHTepderciB HaBirauii, ki Bi4NoOBifat0Tb 3a KepyBaHHA nepexojaMn MiXX eKpaHamu,
KaCTOMHVMWU ZiiMW Ta 3aronoBkamu B iHTepderici JoaaTtky.

Y npoekTi ronoBHUI knac MainActivity peanisye iHTepdelic Navigator, wo A03BoNsE
KepyBaTy nepexoAamu Mix pisHUMU eKpaHamu 3aCTOCyHKY. BiH BignoBifae 3a iHiuianisauito
iHTepdelicy, 3anyck ¢pparmMeHTiB, a TakoX 3@ OHOB/IEHHS Tynb6apa 3anexHo Bif KOHTeKCTY. Y
LbOMY K1aci 06po6as0ThCA Nepexoim Ha dpparMeHTH, TakKi K FOIOBHE MeHHo, rpa 3 60ToM,
rpa yABOX, eKpaH CKNaAHOCTI, HanawTyBaHHS, pejaryBaHHA Nnpodinto Ta ekpaH pesynbTaTty
rpu. Kpim Toro, MainActivity AnHaMiuHO 3MiHIOE 3aronoBOK Tysibapa Ta 404a€ KaCTOMHY Aito,
AKLLO aKTUBHUM dparMeHT peanisye iHTepdeinicn HasCustomTitle abo HasCustomAction. Lle
3abe3neyye rHy4kicTb iHTepdercy Ta 3pyyHiCTb Y HaBirauii Mix ekpaHamu. Y goaatky B

Plag 3BiT Npo BuABAeHHs LLI 40



HaBeZeHWI NoBHUM Ko MainActivity.

BoardView - Lie KaCTOMHUW KOMMOHEHT, LU0 BiAMOBiAA€ 3a Bi3yanisaLito i N0riky irpoBoro
nons "Xpectukn-Hynmkn". BiH peanisye B3aEmMoZito 3 KOpUCTyBauem, 06po6sie KNiku Mo
KNITUHKaX, Bifobpaxae Xig rpasusa abo 60Ta, BU3HAYAE CTaH rpu (nepemora, Hiuus,
NPOAOBXEHHS) Ta BUKOHYE aHiMaLil mepeMoXxHOoI KoMbiHauii. KoOMNoHeHT nigTpnmye
36epexeHHs Ta BiJHOBMIEHHS CBOro CTaHy Npuv 3MiHi KOH}Irypauii NpUCTPOro, @ TaKOX HaAaE
API anqa nignnckmn Ha 3MiHY CTaHy rpu Ta Xig rpasus.

EntityCardView - Lie KQCTOMHWIA BidyabHNIA KOMMOHEHT, CTBOPEHMUIA HA OCHOBI
ConstraintLayout, sknii Bigobpaxae KapTKy rpaBusa abo 6ota. KoMnoHeHT 3abe3neuyye
MOXJINBICTb MOKa3y iMeHi, aBaTapy, Onucy Ta No3Haykn (iKOHKM XpecTrka abo Hynnka).
MigTPUMYETBLCA K pecypcHe, Tak i 6iTManoBe 306paxeHHs. EntityCardView go3sonse
Bi406paXKaTn aKTUBHWUIA CTaH rpaBLs LWASXOM 3MiHU GOHY 1 BUAMMOCTI onucy. Kpim Lboro,
peanizoBaHe MacwTabyBaHHS TEKCTY Bi4MOBIAHO 4O LUVMPUHM eKpaHa Ta NigTpMmKa
36epexeHHs N BiAHOBNEHHSA CTaHy Yepe3 Parcelable, wo rapaHTye kopekTHy poboTy npu
3MiHi KOH®Irypauii. KOMNOHEeHT TakoX MiATPUMYE iHiLiani3auito atprbyTis i3 XML.

ResultGameView - ue kacToMHWUI Android-KOMNOHEeHT, AKnin Hacnigye View i
BUKOPUCTOBYETLCS AN Bidyani3auii pe3ynbTaty rpu. BiH Bigobpaxae ¢oHOBUIN NPAMOKYTHUK
i3 3a0KpYrneHHAMU, AeKOpaTUBHI TPUKYTHWKN NO Kpasax, Kpyray aBaTapky rpaBLs Ta TeKCT
pe3ynbTaTy (Hanpuknag, «flepemora» yn «Hiums»). KOMMOHEHT NiATPUMYE 3aBaHTaXKEHHSA
aBaTapKW SIK 3 pecypcy, Tak i 3 06'ekTa Bitmap. Bci po3mipu Ta KOopANHaTN PO3PaxoBYyHOTLCA
AVHAMIYHO Ha OCHOBI LWMPUHK B't0. € MeTo loadResultGame, Akuin J03BONSIE OHOBUTU JiaHi,
a TaKoX peasiisoBaHO 36epexeHHs CTaHy Yepes cepianidayito ResultGame. MantoBaHHS
BigbyBaeTbcs B onDraw, a aganTauia 4o po3mipy - B onSizeChanged. BHYTpiLLHbO
BUKOPUCTOBYHOTLCA Paint, Path, Canvas i ClipPath gna ctBopeHHs Bi3yanbHOro opopmIeHHs.

Kog ResultGameView, EntityCardView, BoardView HaBegeHWin y goaatky I'.

Y NPOEKTi BUKOPUCTOBYIOTLCS BAACHI K1aCcy JaHNX, WO 36epiratoTbCa B NakeTi
com.example.tictactoe.data. Cepes HUX €:

EntityCard - mogenb, fika MiCTUTb iM's, onunc, aBaTap (y Burnagi Bitmap) ta ouiHky. MigTprmye
cepianisauito yepes Parcelable.

Point - npocTa cTpyKTypa 415 36epexeHHs KOOPANHAT (X, y) y Burnsagi Float.

Profile - knac gns npodinto rpaBuda 3 nonsMu Ana HikHeriMy, aBatapku (Uri) Ta obpaHoro
konbopy (ColorStateList). Mae meTog default, aknii ctBoptoe Npodinb 3a 3aMOBUYBAHHAM.

ResultGame - Mmogenb pe3ynbTaTy rpy 3 aBaTapkoro nepemMoxus (Bitmap) i paAKoM 3 TeKCTOM
pe3ynbTaTy. Takox peanisye Parcelable.
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Settings - KOH®IrypauiriH1in knac, Skuin 36epirae HanawwTyBaHHS rpy: BUNagKoBuiA BUOIp
XpecTuka/HynnKa, nepLunii Xig, Ta v rpaseLib NOYNHAE.

Lli cTpykTypu 3abe3neuytoTb cepianilauito, nepegaydy AaHUX MidK KOMMOHEHTaMM Ta KaCTOMHY
noriky 36epexeHHs rpadivyHnx gaHux. Y goaaTtky E HaBefeHO NOBHU KOA LMX KaciB.

Y NpoEKTi peanizoBaHoO Kisibka pparmMeHTiB, KOXeH 3 KX BiANOBIAA€ 3a OKpeMunii
dYHKLUiOHaNBHWIA 6N0K: FTONOBHE MEHH0, MPOodiNb KOPUCTYBaYa, HaNaLLTYBaHHS, BUGIP
CKNAAHOCTI, Mone rpu, pesynbTaT Ta iHWi. PparMeHTV B3aEMOZiOTb MiX CO60t0 Uepes
HaBirauito Ta cninbHi AaHi, 3a6e3neuyoun 3pyYHUI | NOTIYHNI KOPUCTYBaLbKNM iHTepdelic.

MenuFragment - ue ¢parmeHT, WO BiANOBIJA€E 3@ FO/I0OBHE MEHIO rpuv. BiH MiCTUTL KHOMNKN
ANA 3aMYCKY PiISHUX PeXNMIB: OANHOYHOI FPpK, IOKaNIbHOro MynbTUMNIEEPa Ta (Y NepcnexkTuBi)
MepexeBOoro MysibTUNAeEpPa. TakoX peanisoBaHa NigTPMMKa KaCTOMHOI Aii B Tynbapi -
nepexizg A0 pegaryBaHHs npodinto KopuctyBaya. Hairauis Mixk ekpaHaMy BUKOHY€ETbCS
yepes KOHTPAaKT navigator().

DifficultyFragment - ue ¢dparmeHT, L0 AO3BOASE KOPUCTYBaUy 06paTh piBeHb CKNAAHOCTI rpu
npoTu 60Ta: Nerknii, cepefHin abo cknagHuMi. AN KOXXHOro piBHA peasnizoBaHO OKpeMy Aito,
fIKa BiAKPWBAE BiANOBIAHNY irpOBUY eKpaH. TakoxX ¢pparMeHT Ma€ BNaCHUY 3aroi0BOK ANS
Tyn6apa Ta KaCTOMHY Jito - nepexis A0 HanawTyBaHb rpu.

BotGameFragment - Le dparmeHT, y AKOMy peanizoBaHa rpa NnpoTu 60Ta 3 Pi3HUMU PiBHAMMN
CKNaAHOCTI. TyT 06po6NSAETLCS N0oTiKa rpn, PeHAEepPSATbCA rpasLi (KopucTysad i 60T),
BNOMPAIOTLCA BiANOBIAHI aBaTapy, MO3HAYKM 1 MOPSAAOK XOAIB 3riAHO 3 HaALUTYBaHHAMM.
AN rpy BUKOPUCTOBYETLCA anroputMm Minimax, AKMin NpuinMae pilleHHs 3a 6oTa. Micns
3aBepLUeHHs rpy GparMeHT NepexoamnTb A0 eKpaHa pesynbTarty.

EditProfileFragment - e ¢parmeHT Ans pegaryBaHHs npodinto KopuctyBaya. BiH fo3BonseE:
3MIHUTW HiKHerM (3 nepeBipKO Ha AOBXWHY A0 15 cuMBOniB);

BN6paTn $OTO 3 ranepei abo oANH i3 KONLOPOBUX aBaTapis;

nepernsHyTV nonepeaHiri nepernsg asatapa;

36epertn 3miHK y SharedPreferences.

Takox ¢parmeHT Mae KHoOMNKy «F0OTOBO» B Tyn6api, ska BUKOHYE Ty X Ait0, LLIO 1 KHOMKa Save.

SettingsFragment f03B0/ISIE KOPMCTYBaYeBI HaNALLTOBYBATK NapaMeTpu rpu, Taki sk:

1. Bubip miTkun ansa rpasus (Tic abo Tac abo BMNagKoBUi BUGIP).
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2. Bubip, XxT0 pobuTb NepLumnia Xig (1rognHa abo komn'toTep, abo BUNaAKoOBUIA BUGIP).
OcHOBHiI GbyHKLiOHaNbHI MOX/MBOCTI:

Mpwv BUGOPI MITKM YK XOA4Y OHOBNKETLCS iHTepdelic Ta 36epiratoTbCs 3MiHM B
HanalTyBaHHSX.

€ KHOMKa Ans 36epeXkeHHs 3MiH Ta KHOMKa A1 CKaCyBaHHS.
Mpodinb KopncTyBaya 306paxyeTbCa Ha ekpaHi 3aBAskM AvatarManager.

Hactporiku 36epiratoTbcsa B SharedPreferences, a nicna 36epexeHHsA KOpUCTyBa4y OTPUMYE
nosigomneHHs yepes SnackBar.

LocalMultiplayerFragment € ¢pparMeHTOM AN rpy B XPECTUKN-HYINKN B PEXUMI ABOX
rpaBLiB Ha 0AHOMY NpUCTPOI. OCb OCHOBHI MOMEHTU Lboro ¢parmeHTa: MNpodinb
KopucTyBaya Ta Npodinb CynpoTUBHMKA OTPUMYHOTbCA 3 SharedPreferences. Mpoginb
KopucTyBaya Mae aBaTtap, fke BijobpaxaeTbcs 3a gonomoroto AvatarManager.

3a fONOMOror BUMaAKoBOro BU6OPY BU3HAYAETLCA, XTO byae rpaTtu «X» (TIC), a xT0 «O»
(TAC). F'paBLi Mo vepsi pobnATb X04M Ha MOJi, LLLO OHOB/IKETLCA Y BiAMOBIAb Ha KOXEH Xif.
[paBeLb MOXe pobUTKY XiZ, HATUCKAUM Ha KNITUHKM NOAS, MiCAS YOro Xig nepefacTbCs
CYyrNPOTUBHWKY.

Mpr KOXXHOMY XOZi OHOB/IFOETLCSA CTaH FPU, | aKTUBHICTb MiX rpaBLSAMN YepryeTbCs.
BisyanbHO Le BigobpaxaeTbCsa yepes No3Hauvky akTUBHOMO rpaBus Ha KapTKax npodisto.
Konwn rpa 3akiHuyeTbCs (BUrpaLl, nporpawl abo Hiuus), MOKa3yeTbCS eKpaH 3 pe3ybTaTaMu
rpv. TakoXx Ha HbOMY BiZ06paxatoTbCs aBaTapy 060X rpaBLiB i pe3ynbTaT (BUrpaLy,
nporpawl abo Hiuns).

BukopuctoBytoTbcsa Glide Ta AvatarManager 415 3aBaHTaXXe€HHSI aBaTapokK rpasu,iB. AKLWO
aBaTapKa BiJCYyTHS, reHepyeTbCs TeKCTOBMIA aBaTap. Liei dparmeHT peanisye BCi OCHOBHI
bYHKUIT AN8 rpy B IOKaNbHUM MY/IbTUMIEEP, BKIKOYAKOUYM 3MIHW CTaHY rpu, BidyalbHi
OHOBJIEHHS Ta 36epeXKeHHs pe3ynbTaTiB.

GameOverFragment - ue ¢parMeHT, AKM BiLOOpaXkae pe3ynbTaT rpuy Nicns i 3aBepLUeHHS.
BiH oTpuMy€ Tpn 06'€EKTM 3 apryMeHTiB: KapTKV rpaBLs Ta CyNPOTUBHMKA, a TakoX pe3ynbTaT
rpw. Lli gani Bigob6paxatoTbes B UL, BukopuctoBytoum metoau loadEntityCard Ta
loadResultGame. ®parmeHT TakoX 06pobasie HaTUCKaHHSA KHomnku "Refresh”, Buknmkaroun
nepeaaHy ¢yHkuito onRefreshClick, wo go3Bonse nepesanycTnT rpy abo NoBepHYTUCH A0
nonepesiHbLOro ekpaHy. Takox, NPV HaTUCKaHHI Ha KHOMKY «Ha3az», BUKOHYETLCA ABa pa3u
popBackStack(), wo Ao3BoNSE BIAKOTUTN cTeK parMeHTIiB i MOBEPHYTUCA A0 NornepesHbOoro
ekpaHy. PparmMeHT CyMiCHWUI 3 pisHUMK BepciaMmn Android 3aBAAKM BUKOPUCTAHHIO MeToAy
getParcelableCompat ana otpumaHHsA 06'exTiB TMnNy Parcelable 3 Bundle. MoBHW Koz
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bparmeHTiB HaBeeHWI B goaaTtky X.

Y npoekTi € nakeT utils 3 parnamm AvatarManager, BitmapConverter, SnackBarUtils. Knac
AvatarManager BiAnNoOBiAa€ 3a KepyBaHHS aBaTapkaMy KOPUCTYBaYiB, BUKOPUCTOBYHOUN iXHil
npodinb. OCHOBHI GyHKLI:

setAvatar(imageView: ImageView). Lia ¢pyHKLiA BCTAHOBNOE aBaTap KOpUCTyBaya B
nepeaaHuin ImageView. ko npoodinb He mae URI ansa aBaTapa, CTBOPHOETLCSA TEKCTOBU
aBaTap, WO MICTUTb NepLUy NiTepy iMeHi KOprcTyBaya (abo Npobin, AKLLO iM'S MOPOXKHE).
Akwo URI npmcyTHIN, BUKOPUCTOBYETLCA bibnioTeka Glide ans 3aBaHTaXKeHHs aBaTapa 3
uboro URI;

createTextDrawable(letter: String, color: Int, imageView: ImageView). CTBOPtOE TEKCTOBUIA
aBaTap y BUTNAA4i KOoa 3 NiTepoto B cepeAnHi. ABaTap MasIloETbCA Ha b6iTmani,
BVIKOPWCTOBYHOUY HaZlaHi napamMeTpu (nitepa Ta Konip);

createTextBitmap(). CTBOpto€e 6iTMan i3 TEeKCTOBVM aBaTapoM, BUKOPUCTOBYOUW NepLly
niTepy iMeHi KopucTyBaya, abo 3HaK NMUTAHHS, AKLLO iM'St MOPOXHE.

®avin BitmapConverter.kt MicTUTb Knac 3 GyHKLUIAMN A9 KOHBepTaLii 306paXeHb MiX
pisHUMUK dopmaTamu. [lo HUX Cnig BigHeCTw:

bitmapToByteArray(bitmap: Bitmap). KoHBepTye 306paxkeHHs y dopmarTi Bitmap B macus
6anTiB;

byteArrayToBitmap(byteArray: ByteArray). KoHBepTye MacuB 6aiiTiB Ha3az y Bitmap;
uriToBitmap(contentResolver: ContentResolver, fileUri: Uri?). MepeTtBoptoe URI Ha Bitmap.

BMKOPMNCTOBYHOTLCA Pi3HI MeTOAM B 3aneXHOCTI Bif Bepcii Android (3okpema,
BuKopuctoByeTbcs ImageDecoder ana Android 9+);

vectorDrawableToBitmap(vectorDrawable: VectorDrawable). KoHBepTye BekTOpHe
306paxeHHs (VectorDrawable) B 6iTman.

®arin SnackBarUtils.kt MicTUTb Knac, AKNIA fonomMarae CTBOPHOBaTU CrieLianbHi CNAvBatoYi
NoBiAOMIEeHHS (L0 3'ABNAITLCA BHU3Y ekpaHa, 9k SnackBar). MeTtoz uboro knacy
showCustomSnackBar BUKOPUCTOBYETLCA A5 TOrO, LLLO6 NoKa3aTy Take NoBigoMaeHHs. BiH
[O3BOJIIE HANALITYBATU, BUTNSAA!

BkasaTtun, e came Ha eKpaHi Nokas3aTu NoBiAOMJIEHHS (View).

3ajaTy caM TeKCT NoBiAOMIeHHS (message).
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Bubpatn konip $poHy Ansa uboro cnameato4oro BikHa (backgroundColor).

Knac AvatarManager f03B0si€ 06p06aST aBaTapy KOPUCTYBaYiB: 3aBaHTaxyBaTu ix 3a URI
abo reHepyBaTV TEKCTOBWI aBaTap.

Knac BitmapConverter MicTUTb GYHKLIT 415 pO60TK 3 306paxKeHHSAMU B Pi3HUX popmaTax
(Big 6iTmManie 4o URI Ta 3BOPOTHO).

Knac SnackBarUtils cnpoLye cTBopeHHst KacTOMHUX SnackBar anst nokpatweHHs UX, garounm
MOXMBICTb HaNaLITOBYBAaTV BUTNSAS NOBIAOMIEHb.

®annn 3 LMK Knacamm AonoMaratoTb OpraHisyBaTy 3pyYHi iHCTPYMeHTU 415 po6oTu 3
aBaTapaMu, 306paxeHHsAMY Ta NOBiIAOMJIEHHAMU B A0AATKy. Y goAaTKy [l HaBeAeHO MOBHUI
KoZ, nakeTy utils.

Y nakeTi ai peanizoBaHo NOTiKy LUTYYHOrO iHTeNeKkTy ANs rpy «XpecTUKU-HyNnKmn». OCHOBHI
KOMMOHEHTW LIbOro MOAYS:

MepeniyeHHA Mark - Le enum, LLO MICTUTb TpW 3HaYeHHSA: TIC (xpecTuk), TAC (Hynuk) Ta
EMPTY (NOpoXHA KNiTUHKA). BiH BUKOPUCTOBYETHLCA /191 MO3HAYEHHSA CTaHY KOXHOI KNITUHKMN
Ha irpoBoMy MoJi.

Knac Board npeactasnsie irpose roJse po3mipomM 3x3. BiH iHkancyntoe macms Tuny Mark i
3abe3neuye 3pyyHn A0CTyn A0 KNITUHOK Yepes onepatopu get i set. OCHOBHI MeTOAM Knacy
Board:

getEmptyCells() - noBepTa€e cNMCOK KOOPANHAT YCiX MOPOXHIX KAITUHOK;
getGrid() - noBepTae NOTOYHY CiTKY 3 MiTKamMu;
Board.empty() - CTBOPOE HOBY MOPO>XKHIO AOLLIKY.

Knac Minimax peanisye anropntMm MiHiMakcy Ans BM6opy onTrMasbHOro xo4y Komn'rotepa.
BiH npuiimae Taki napameTpu: NOTOYHY AoLUKy (Board), mapkep kopucTtyBaya (Mark),
MaKcUManbHy rnmbunHy nowwyky (maxDepth). OcHoBHiI MeTOoAM Knacy Minimax:

evaluate() - oLiHIOE MOTOYHWI CTaH rpu: nosepTae +10, AKLWO BUrpaB Komn'rotep, -10, AKLLO
BUrpaB KOpUCTyBayY, abo "0, AKLLO HiUMa YK rpa LLe He 3aBepLUeHa;

minimax() - pekypCcBHUM MeTOZ, Lo peanidye caMm anropmTm noLlyky onTUMasbHOro XoAy 3
ypaxyBaHHAM FN6UHWY;

findBestMove() - 3anyckae anroputm MiHiMaKc i noBepTaE HalrikpaLmii Xig Ans koMn'rotepa y
BUTNIAAI Napy KOOPAMHAT.
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Y popaTky K HaBeZeHO NOBHWUI KOA nakeTy ai. Ha pncyHky 3.2 BidyanbHO 306paXeH0 OCHOBHI
KOMMOHEeHTW nakery ai.

PrcyHok 3.2 - OCHOBHi KOMIMOHEHTW MakeTy ai

Y NpOEKTi TAKOX € NakeT extensions, k1 cnpollye poboTy 3 SharedPreferences,
£,03BoNsOUN 36epiraTi | BUTAryBaTU LiNi 06'€KTU, @ He TiNbKX NPUMITUBU. BiH BUKOPUCTOBYE
Gson 3 KaCTOMHUM agantepom ans Uri, wob KOpeKTHO cepianisyBaTtu i gecepianizyBaTtn URI-
nons, Hanpuknazg, asatapu npododinis. Lie so3Bonse nerko 36epiratn gani npodinto
KOPWCTYBa4a B JIOKaNbHe CXOBULLEe 6e3 3aiBOro Kogy.

3.9 TectyBaHHSA nporpamu Ha Android-npucTpor

[na nepeBipku Npawe3aaTHOCTI Ta KOPEeKTHOCTI poboTn po3pobieHoi nporpamu 6yno
NnpoBeAeHO TeCTyBaHHA Ha peanbHoMy ¢iznyHomy Android-npucTpol. B AKocCTi TecToBOro
NPUCTPOIO BUKOPUCTOBYBABCS 0COBUCTUIN cMapTHOH «Poco X5 pro 5g».

TecTyBaHHA BK/IKOYaAN0 HACTYMHi eTanu:

3anyck Ta HanarogXeHHs. lNporpama KOMMiNtOBanaca Ta BCTAaHOBAKOBANACA Ha NigKAHOYEeHWA
yepe3 USB cmapTdoH be3snocepesHbO 3 cepegosuLla po3pobkm Android Studio.

MOHITOPUHT noris. AKTUBHO BUKOPUCTOBYBasacs Bkiagka Logcat B Android Studio gns
BiflCTEXXEHHSA CUCTEMHUX MOBIAOMJIEHb Ta NOBIAOM/IEHb CAMOT MPOrpaMm B peXnMi
peanbHOro yacy. Lle 038010 MOHITOPUTW KNHOYOBI MOZAIT XXNTTEBOIO LINKY aKTUBHOCTEN,
peakLiito Ha Ail KOpUCTyBaya Ta BUSABAATU MNOTEHLNHI MOMW/IKW Y HEOUYiKyBaHY MOBEAiHKY.

BukopucTtaHHs To4oK octaHoBa (Breakpoints). Ansa geTanbHOro aHanisy BUKOHaHHA KoAy Ta
nepesipKy 3HaYeHb 3MIHHMUX Ha KPUTUYHUX AiNAHKAX BCTAHOB/HOBAINCA TOYKM OCTaHOBA. Lle
[03BOJINI0 NOKPOKOBO MPOWVITN BUKOHAHHSA GYHKLIiA, NepeBipnTyn Noriky poboTn anropntmis
Ta NepeKoHaTUCS Y KOPEKTHOCTIi 06pO6KN AaHUX.

Takuin Nigxig 4O3BOINB He NvLe NepeBipUTN GYHKLIIOHAIbHICTL MPOrpaMu B yMOBaXx,
HabJIMKEHNX 0 peasibHOro BUKOPUCTaHHS, ane i epeKTUBHO BUABUTW Ta BUNPaBUTK
NOMWJIKM Ha eTani po3po6Ku.

Mpuknaz BMBOAY NOFiB Mij Yac poboTy NporpaMmuy HaBeAeHO Ha PUCYHKY 3.3.
PucyHok 3.3 - BuBig noris
3.10 Bisyanizauisa rpm

Ha pucyHky 3.4 306paxkeHo ronoBHe MeHto nporpamu. Lie ctapToBuin ekpaH, skl Hazae
KOpUCTYBayeBi 4OCTYN A0 OCHOBHUX QYHKLIi/i 3aCTOCYHKY, TaKMX SIK MOYaTOK HOBOI Fpy B
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Pi3HUX pexmnmax, nepexig Ao pegaryBaHHsa npodinto.
PucyHok 3.4 - TonoBHe MeHIo nporpamu

Ha pucyHky 3.5 nokasaHo iHTepdeiic ekpaHy peaaryBaHHs npodinto kopmcrysaya. B Libomy
pO34iNi rpaBeLb MOXe 3MIHUTW CBOE iM'A abo aBaTap, LLO BUKOPUCTOBYOTLCA ANS
ineHTUIKauii B rpi.

PuncyHok 3.5 - EkpaH pegaryBaHHs nNpoginto Kopnctysayda

Ha pucyHKy 3.6 npeacTaBneHO ekpaH BUOOPY PiBHA CKNAZHOCTI. Lleli ekpaH 3'aBNseTbCA
nepes NoOYaTKoOM rpy NPOTY KOMM'OTEPHOr0 CYyNpOTUBHMKA (60Ta) | 4O3BOJISIE KOPUCTYBaYeBI
obpaTn baxaHW piBeHb MaliCTePHOCTI LUTYYHOrO iHTeNeKTy.

PuncyHok 3.6 - EkpaH B1U6OpY piBHA CKIaAHOCTI rpn

Ha pucyHky 3.7 npoAeMOHCTPOBAaHO OCHOBHUI iIrPOBUIA eKPaH Y pexnmi rpy Ans ABOX
rpaBuiB. TyT BiaobpaxkaeTbCs irpoBe noJsie, NOTOYHWIA CTaH FpY Ta eleMeHTU KepyBaHHS,
HeobXifHi AN51 B3aEMOAIT 4BOX KOPUCTYBaYiB Ha O4HOMY MNPUCTPOI.

PurcyHok 3.7 - EKpaH irpoBoro npouecy Ans ABOX rpasL,iB

Ha purcyHky 3.8 noka3aHo ekpaH HanalwTyBaHS rpu. Y LbOMyY pO34ini KOPUCTYBay MOXe
KepyBaTu PisHUMW NapamMeTpamu rpu, TakumMmm sk Bnbip xoay, BUGip irpoBoro cumeona
XpecTnka abo Hynuka.

PrcyHok 3.8 - EKpaH HanalwuTyBaHHSA rpwu

Ha puncyHky 3.9 npeacTaBneHo ekpaH Bif0bpaXKeHHs pe3ynbTaTiB 3aBepLUeHoi napTii rpu. Ha
LbOMY eKpaHi MOKa3yeTbCsA nepemMoxxeLb, GiHaNbHUI paxyHOK abo MoBiOMAEHHS NPO
HiUMIO, @ TaKOX € OMLia ANsi MOYaTKy HOBOI Fpy abo NOBEPHEHHS B FOJIOBHE MEHHO.

PuncyHok 3.9 - EkpaH pe3ynbTartis rpm
4 TEXHIKO-EKOHOMIYHE OBI'PYHTYBAHHA

3aBAaHHAM AMMNIOMHOIO NPOEKTY € PO3pobKa NPOrpaMHoro 3abesneyeHHs 415 NOLUYKY
ONTUMAaNbHNX CTPATEriN Y rpi «XpecTUKN-HYANKN» 3 BUKOPUCTaHHAM MeTogy Minimax.

EdekT BiA BUKOPUCTaHHA PO3PO6IEHOMO pPilLleHHS MOASra€e y NpakTUYHIA peanisau,ii
anNropnTMIiB NPUVHATTA pilleHb Yy cepefoBULLi 3 NOBHO iHGOpMaLli€to, LLO Ja€E 3MOry
MOZe/IioBaTV NOBeZiHKY paLioHalbHOro rpasLs. EKOHOMIYHWIA edeKT NONArae B CripoOLLEeHHI
npoLiecy TecTyBaHHS Ta A&MOHCTpaUii cTpaTeriyHnx Mozenei, a Takox y MOX/NBOCTI
BUKOPUCTAHHS A0AATKY K HABYANIbHOMO iHCTPYMEHTY ANS 03HAaNOMIEHHS 3 OCHOBaMU Teopil
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irOp Ta WTYYHOrO iHTeNeKTy.

4.1 P4 Po3paxyHOK BUTPAT Ha pO3p0obKyY Ta BNPOBAAKEHHSA MPOEKTHOIO PiLLeHHS.
BuTpaTtn Ha po3pobKy Ta BNpOBaJXKeHHSA NporpamMHux 3acobis (K) BkoyaroTh:
K=K1+K2, (4.1)

Ae K1 - BuTpatn Ha po3pobKy NporpamMHoro npoaykTy, rpH.; K2 - ButpaTtn Ha
HanaroAKeHHs Ta AOCNIAHY ekcnayaTaLito NporpamMHoro 3acoby Ha K, 24 rpH.

BuTpaTtn Ha po3pobKy NMporpamMHoOro 3acoby BkaKOUYaoTh B cebe:
BuTpaTtn Ha onnaty npaui po3pobHuKiB (3);

HapaxyBaHHs Ha 3apnnaTty (H3);

ButpaTn Ha kynoBaHi BuTpatu (BK);

HaknagHi sutpatu (HB);

[HwWi BuTpaty (IHLwi).

Ans PO3PO6KM MPOrpamMHOro NPOAyKTY NOTPiOHI yoTupW P4 cneuianictu-
PO3PO6HMKM, a CaMe:

KepiBHMK NpoekTy (K);

CryaeHT agnnnomHuk (CA);

KoHcynbTaHT 3 oxopoHu npadi (KOM);
KoHcynbTaHT 3 ekoHOMiIYHOI YacTuHM (KE).

3rigHo 3 WTaTHUM po3nncom BigokpemneHoro CTPYKTYPHOro Nigpo3ainy «PaxoBoro
Konezxy iHpopmaLinH1X TexHoNorin HauioHanbHoOro yHiBepcuteTy «J/IbBiBCbKa NONITEXHiKa»
MICAYHOIO CTUMEHAIE CTyAeHTa-aAnnaoMHMKa € 1510 rpH, a 1 rogrHa po6oyoro
HaBaHTaXX€HHS CTAaHOBUTb ANS:

KepiBHMKa npoekTy - 118,13 rpH;
KoHcynbTaHTa 3 eKOHOMiIYHOI YacTuHM - 118,13 rpH;
KoHcynbTaHTa 3 oxopoHu npaui - 103,48 rpH.

JleHHa onnaTa CcTyAeHTa AUNIOMHUKA BU3HAYA€ETbCS:

Plag 3BiT Npo BuABAeHHs LLI 48



1510/173 = 8,73 (rpH),
ae 173- P4 micauHnii GoHA poboYyoro vacy, roguH.

Po3paxyHoK BUTpAT Ha onaty npaLii BCiX CrewianicTiB MPOEKTY BU3HAYAETLCA 3a
bopmynoto:

(4.2)

Ae P4 - YncenbHiCTb PO3p06HMKIB NPOEKTY 1-0i creuianbHOCTI Yon.; - Yac, BUTpaveHuin
Ha pO3pObKy NPOEKTY NpaLiBHMKOM 1-01 cneuianbHOCTI, AHi; 3 - norognHHa P4 3apobiTHa
niaTa po3pobHuka 1-o'|' cnewjianbHOCTI, FPH;

YA TakM YMHOM, BUTpaTV P4 Ha onnaTty npawi po3pobHVIKiB P4 cknajaroTb:
P4 3Kk = 1* 14 * 118,13= 1653,82 (rpH);

3ke=1*1%*118,13=118,13 (rpH) ;

3kon=1%*1%103,48 = 103,48(rpH).

3cTt=1%*180* 8,73 = 1571,40(rpH).

CymapHi [j}j BUTpaTh Ha onnaTty npawi:

Bon= 3k+ 3ke+ 3cT+ 3Ko0M.

BignosigHo,

Bon=1653,82 +118,13+ 103,48+ 1571,40=3446,83 (rpH.)

Po3paxyHOK BUTpaT Ha onaaTy npawi po3pobHukiB HaBegeHo [} y Tabaunui 4.1.
Tabnunus 4.1 - |} Po3paxyHOK BUTpAT Ha onnaTy npawi

CnevjianbHiCTb PO3pO6HMKa

KinbKicTb po3po6bHuKiB pob.

Yac poboTu, roga,.

MoroanHHa i} 3apobiTHa nnata po3pobHUKa, rpH.

BuTpaTtu Ha onnaty npauj, rpH.

KepiBHUK MPOEKTY
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(17§

14
118,13

1653,82

KOHCyNbTaHT 3 @KOHOMIYHOT YacTNHN

39

1

118,13

118,13

KOHCynbTaHT 3 OXOpoHW npadi
1

1

103,48

103,48
CTyAeHT-ANNIOMHUK
1

180

8,73

1571,40

Bcboro

4

196

3446,83
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HapaxyBaHHS Ha 3apnnaTy CTaHOBWUTb 3riAHO 3 HopMaTueBoM 22% i} BiA4 GOHAY onniaTtu
npawi:

Hz= [l Bon+22,0/100,(4.3)

Ae Bon - ] BUTpaTK Ha onsaTy npati, TUC.FPH.; 22 - HOPMaTMB HapaxyBaHb Ha
3apnnary,%.

H3= 1875,43* 0,22 = 412,59 (rpH).
4.2 jij Po3paxyHOK BUTPAT Ha KyrnoBaHi BNPO6U

ButpaTn €] Ha KyrnoBaHi Bupobu (nanip, ApyK) Bu3HayaroTbCs 3a ix [} pakTnuHnmMmn

LiHaMW 3 BpaxyBaHHAM HallMeHYyBaHHS, HOMEHK/IaTypW Ta HEOBXiAHOT KiNbKOCTi B MPOEKTI.

TpaHCNopTHO-3aroTiBeNbHI BUTPATW CTaHOBASATL 10% BiZ, CyMV BUTpPAT Ha KyrnoBaHi
BMpo6W. )} Po3paxyHOK BUTPAT Ha KyNoBaHi BMpPO6U HaBeAeHO B Tabn. 4.2.

Tabnvug 4.2 - )} Po3paxyHOK BUTPAT Ha KynOBaHi BUPO6U
HaimeHyBaHHS KyrnoBaHUX BUPob6IiB
Mapka, TMn

KinbkicTb Ha po3po6bky, [} WwrT.

LliHa 3a ogn- HMLO, rPH.

Cyma BUTpaT, rpH.

Nanka ans npoekTy

®opmaTt A4

1

150

150

Manip, nayok

®dopmaTt A4

1

200
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200
Po34pyK MOSACHKO-BaIbHOI 3aMNCKU
dopmart A4

150

800

TpaHcropTHoO-3aroTi-BenbHi BUTpaTy (10%)

865

BuTpaTn Ha KyrnoBaHi BUpO6U CTAaHOBAATL:
Bk = 150+ 200 + 450 + 65 = 865,00 (rpH.).

4.3 Po3paxyHOK HaknagHWX Ta iHWWX BUTPAT
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HaknagHi ButpaTtu (HB) i} pPO3paxoByroTbCA 3@ BCTaHOBMeHMIN BigcoTkaMmu i (30%) i 20
BUTPAT Ha onnaTy npaw,:

He= 3446,83* 30/100 = 1034,04 (rpH).

[HLWIi BUTpaTW pO3paxoBYyrOTLCA MO iX MMTOMIN Ba3i y CTPYKTypi cobiBapTocTi (10%):

BiH = (Bon+H3+HB+BK)*10/100;(4.4)

BiH = (3446,83+ 412,59+ 1034,04+865,00)*10/90 = 639,82 (rpH);

BuTpaTt Ha po3pobKy NMPOEKTHOTO PiLLEeHHSI BU3HAa4YatoTbCs 3@ GOPMYOLO:
K1=Bon+H3+HBe+Bk+BiH;(4.5)

K1= 3446,83+ 412,59+ 1034,04+ 865,00+ 639,82= 6398,28 (rpH);

4.4 P03anyHOK BUTPAT Ha Halarog>XeHHA npoeKTHOro piLLIEHHFI

MNporpama 6yna po3pobneHa npotarom 50 AHiB i3 po3paxyHKoM 3.6 roj Ha feHb (t=180 rog.).

MoTy>XHICTb KOMA'tOTEPHOI TexHiKkM (P) BkAtovae HOYTOyK, akuii cnoxmnsae 0,12 kBT*rog,
OTXe, BapTiCTb OAHIEI MALLVHO-TOAMHN po60TY )} BUSHAYAETHCA 38 GOPMY/OHO:

Sm.r.= P-Td, (4.6)

Ae P - NOTY>XHiCTb KOMM'tOTepHOI TexHikn, KBT; T - BapTicTb 1 KBT-rog enektpoeHeprii, rpH.

(Td=7,50).
Sm.r=0,12* 7,50= 0,9 [} (rpH/rog).

BuTpaTtu Ha HanarogxeHHs B3 Ta & AOCNifHY eKcrayaTaLito MPOorpaMHOro NPoAyKTy Ha
MK | BU3Ha4vaoTbCs 3a GOpMyoHo:

k2=sm.r - t. (4.7)

Ae Sm.r. j}j - BapTiCTb OAHI€l MaLLWMHO-TOANHW B po60TN, rpH\roZ; B t - ] MaLLIVHHNI
4ac, BATPaYeHUI Ha HanaroAxxeHHs Ta &) A0CNiAHY eKcryaTalito MporpamHoro
MPOAYKTY, FoA.

K2=0,9* 180 = 162,00 (rpH).

Takum yrHowm, [} BUTpaTn Ha po3pobKy Ta BNPOBaAXKEHHS MPOrPaMHOro NPOAYKTY
CTaHOBNATL!
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K'=6398,28 + 162,00 = 6560,28 ( rpH).

KowwTopuc BUTpaT Ha po3po6bKy Ta BMPOBaAXKEHHS NMPOEKTHOrO PilleHHS HaBeAEHWI B
Tabnuui 4.3.

Tabnuuyga 4.3 KowTopurc BUTpAT po3pobky Ta peanisavii NporpamMmHOro npoaykTy.
HalimeHyBaHHs enemMeHTiB BUTpaT

Cyma BUTpaT, rpH.

ButpaTtu Ha onnaTy npaui

3446,83

HapaxyBaHHSA Ha 3apnaaTy

412,59

BuTpaTn Ha KynoBaHi BMpoO6M

865,00

HaknagHi ButpaTtun

1034,04

[HwWi BUTpaTK

639,82

BuTpaTv Ha HanaroJXKeHHs Ta AOCNIAHY eKcryaTaLito
162,00

Bcboro (K=K1+K2)

6560,28

Takm UMHOM, 3arancHi i BUTPaTX Ha pO3p0o6Ky Ta BMPOBAAKEHHS MPOEKTHOMO PiLLeHHS
CTaHOBAATL 6560,28 (rpH.).

5 OXOPOHA MPAUI TA BE3MEKA XUTTEAIANBHOCTI
5.1 3aranbHi BUMOru OXOPOHU MpaLi Npv poboTi 3 KOMMA'IOTEPOM

Po6oTa 3 nepcoHanbHUM kKomn'toTepoM (1K) Ta iHLW O cydacHO 0diCHO TEXHIKOH
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NoB'A3aHa 3 HN3KO MOTEHLUIMHO LWKIAAVBMX Ta Hebe3neyHnx pakTopis BUPOOHNUOTO
cepegoBuLLa. JOTPYMaHHSA 3arasibHVX BYIMOI OXOPOHW npaLi € 060B'A3KOBUM A/151 BCiX
NpauiBHUKIB, AiSNBHICTb AKMX Nepesbavac BUKOPWUCTAHHA KOMM'OTEPHOI TeXHIKK, 3
MeTO0 3anobiraHHsa NnpodeciiHMM 3aXBOPIOBAHHAM, HeLLaCHUM BUNajkam Ta 3abe3neyeHHs
KOM$OPTHUX i 6e3neyHnx yMmoB npadwi.

L0 OCHOBHWX 3arafbHNX BUMOT OXOPOHW NpaLi Npy po6oTi 3 KOMN'toTEepPOM
Hanexarb:

Aonyck fo po6oTw. Jlo camMocCTiliHOT po60TK 3 NePCOHaIbHUM KOMMN'FOTEPOM
A0MyCKaTbCA 0C0bU, AKi AocArin 18-piuHOro Biky, E NPOWVILLIN MEAUYHUIA OTNSS,
BiANOBIAHO 0 YMHHOIO 3aKOHOAABCTBA, BCTYMHUN IHCTPYKTaX [E§ 3 OXOPOHW npawi,
iHCprKTa)KE Ha poboyomy MicLi Ta HaBYaHHA 6e3rneyHNM MeToAaM i NpuiomMamM poboTu.

E,D,OTpmmaHHﬂ NMpaBu BHYTPILLHBOIO PO3MOPAAKY. I'Ipau,iBHvu(E 3060B'A3aHNI
AOTPUMYBATUCA NMPaBUI BHYTPILLHBOrO TPYA0BOro PO3NOPSAAKY NiANPUEMCTBA (OpraHisauii),
pexuMmy npaui Ta BiMoYnHKy, BCTAHOBNEHOr 0 ANs JaHOro BuAYy poobiT.

BrkopucTaHHA 06nagHaHHA 3@ NpU3HaYeHHAM. BukopmncToByBaT KOMM'HOTEPHY TEXHIKY Ta
nepudepiHi NPUCTPOI CNif CyBOPO 3a X NPAMUM NPU3HAYEHHSM, BIANOBIAHO A0 iIHCTPYKLN
3 ekcrlyartauii.

MNiaTpMaHHA nopsaaxky E Ha poboyomy micLi. Poboue Micue HeobXxigHO yTpUMyBaTH B
UNCTOTI Ta NOPSAAKY, He 3axapallyBaTu CTOPOHHIMU NpeamMmeTamun. CRigkyBaTy 3a@ CPaBHICTHO
obnaaHaHHSA Ta KabeniB XUBNEHHS.

MoBifOMIEHHS NPO HECNPABHOCTI. Y pasi BUABNEHHS ByAb-IKNX HECNpaBHOCTEN
KOMM'FOTEPHOI TEXHIKN, MOLIKOAXEHHS Kabenis, po3eToK, BUHUKHEHHS 3anaxy rapy abo
Anmy, HeobXifHO HerarMHO NPUNUHUTL POBOTY, BIAKNHOUNTY 06NaAHAHHS Bij
efleKTpoMepexi Ta NoBiZOMUTK 6e3nocepeHbLOro KepiBHMKa abo Bi4NOBiganbHY 0COby.

3abopoHa caMOCTIMHOro peMOHTY. KaTeropryHo 3a60pOHSAETLCS CaMOCTIVIHO po36bupaTti Ta
PeMOHTYBaTW KOMM'FOTEPHY TEXHIKY Ta iHLIe enekTpoobnagHaHHS. PEMOHTHI po6oTn MaloTb
BMKOHYBaTW nnLle KBanidikoBaHi crnevianictu.

JoTprMaHHsS 0COBUCTOI ririeHN. E MNepes noyaTkoM poboTK Ta Nicns i 3aBepLUEHHS, a
TaKoX MicNsa BiABiAyBaHHA CaHBY3/1a HEOOXIAHO MUTN PYKV 3 MUJIOM.

3abopoHa NpuinoMy i Ta HanoiB. He oMyCcKaeTbCA NpUKOM DXi Ta HanoiB
6e3snocepeHbO E Ha poboyomy micLi 6ins E KOMN'FOTEPHOI TEXHIKM.

,Cl,i'l' B aBapiMHMX cuUTyauisx. MpauiBHUK NOBUHEH 3HATV MOPAAOK Ail y pasi
BUHWUKHEHHS aBapiHMX cuTyaLil (noxexa, kY ypakeHHs enekTpMUYHMM CTPYMOM TOLLO) Ta
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BMITV HaZiaBaTu nepLuy JOMeANYHY AOMOMOry NoTeprinM.

JOoTprMaHHS UMX 3arasibHUX BUMOT € OCHOBOI A/151 CTBOPEHHS 6e3neyHoro poboyoro
cepegoBuLLa Ta MiHiMi3aLil py3nKiB npw poboTi 3 KOMN'IOTEPHOO PAZ] TEXHIKOHO.

5.2 Bumorn o opraHisauii poboyoro micus kopuctysaya MK

MNpaBuabHa opraHisayis pobo4oro Micus KOpUCTyBaya NepcoHaNbLHOro KOMM'toTepa €
KHYOBMM GaKTOPOM AN 36epexkeHHs 340poB's, 3arnobiraHHs BTOMI Ta MiABULLEHHS
NPOAYKTMBHOCTI NpaLi. HenpaBuabHO obnaluiToBaHe poboye MicLe MOXe NpU3BecCTn A0
PO3BUTKY 3aXBOPIOBaHb OMOPHO-PYXOBOro arnapary, MoripLLeHHsi 30py Ta 3araibHoro
anckomeopTty. OCHOBHI BUMOTY A0 opraHisauii pob6oyoro micusa kopuctysaya MK
BK/IHOYAIOTh:

Mnowla Ta 06'em pobo4voro micus. Mnowla Ha ogHe poboue Micue 3 MK noBMHHa
CTaHOBUTU He MeHLe 6,0 M? a 06'eM - He MeHLLe 20,0 M3, Po6oui Micugs cnig
PO3TaLLOBYBaTU TakKUM YNHOM, 06 3a6e3neunTu BinbHUIM AOCTYN Ta A4OCTaTHIlV NPOCTip Ans

PyXy.

Pob6ounii cTin. KoHCTpyKLis pobo4oro ctony NoBMHHA 3abe3neyvyBaT ONTUMabHe
poO3MiLLeHHsA 06iaZHaHHA (MOHITOP, CUCTEMHUI 610K, KaBiaTypa, MULLA) Ta AOKYMEHTIB.
Bucota poboyoi noBepxHi ctony Mae 6yt B mexxax 680-800 MM, perynboBaHO abo
nigibpaHoto Mig 3picT KopucTyBaya. lMig ctonomMm Mae 6yTy 4OCTaTHLO WA MPOCTOPY ANA Hir: He
MeHLe 600 MM y BrcoTy, 500 MM y LWWNPUHY Ta 650 MM Y TINBUNHY Ha pPiBHI KONiH. NoBepXHS
CTO/ly NOBVHHA MaTW MaToBe NOKPUTTA ANS YHUKHEHHS BiA6NCKIB.

Poboue kpicno (cTineyb). Kpicno g Mae 6yTn NigA0MHO-NOBOPOTHUM, Pery/ibOBaHVM 3a
BVICOTOK CUAIHHA Ta BUCOTOR | KYTOM Haxuny Al CMVHKIN, @ TaKoX BiACTaHHIO CMUHKW Bij,
nepeAHbOro Kpar CUAiHHA. KOHCTPYKLUis Kpicna NoBMHHA 3abe3nedyBaTi NiATPUMKY
pavjioHanbHoi po60l-|o'|' nosu Ta [03BO/IATU 3MiHIOBaTV NO3Y AN ] 3H/KEHHS
CTaTUYHOIO HaMpy>XeHHs M'A3iB. 3a 6aXxaHHAM Kpica0 MOXe 6yTn OCHaLleHe
NiANOKITHMKaMM Ta NiAroniBHUKOM. CUAIHHSA Ta CMMHKA MatoTb OYTU NOKPUTI HECIN3bKNM,
NOBITPOMPOHUKHNM MaTepiasoMm.

Po3MmilleHHA MOHiTOpa. EkpaH MOHiTOpa chig po3TawwoByBaTu Ha BiagcTaHi 600-700 mm g4 BiA,
oyeil KopucTyBaya, ane He 6vxye 500 MM. BepxHiit kpail eKpaHa Ma€ 3HaXOANTUCL Ha PiBHI
oyei abo TPOXM HxKYe. MOHITOp CAif BCTAaHOBAIOBATY Tak, LWO6 YHUKHYTW BiABINCKIB Bij,
J)Kepes CBiTNa Ha eKpaHi.

Po3MilLleHHA KnagiaTypu Ta MULLI. KnasiaTypy cniz po3TaLloByBaTW Ha MOBEPXHIi CTONY
Ha BigcTaHi 100-300 MM BiZ, Kpato, L0 3BEPHYTUI 0 KOpUCTyBaya. Mae byt 0CTaTHBLO
npocTopy ANns onopw nepeanniy. MLy cnif po3millyBaTi NOpsaA 3 K1asiaTypoto, Ha 0g4HOMY
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PiBHi 3 HElO, Y 30Hi JIerkoro AocTyny.

MigcTaBka Ans AOKYMEHTIB (3a NnoTpebu). Akw,o poboTa BMMarae 4actoro 3BepHeHHs 40
narnepoBuX AOKYMEHTIB, PEKOMEeHAYETbCA BUKOPUCTOBYBATU NiACTaBKYy AN LOKYMEHTIB,
pO3MilLLleHy B OZHi NNOLLMHI Ta Ha OAHIV BMUCOTI 3 eKpaHOM.

AOTPpUMaHHSA LMX BUMOT S03BONSE CTBOPUTY eproHOMiYHe poboye Micle, LWo cnpusie
36epexeHHIo 340p0oB'A Ta 3abe3neuye KOMPOPTHI YyMOBU AN1A TpMBanoi poboTun 3a
KOMM'IOTEPOM.

5.3 OcHOBHI Hebe3neyHi pakTopun nig, By Yac jflj po6oTn Ha MK

TpvBana po6oTa 3a NepcoHa IbHM KOMM'FOTEPOM MOXe CynpOBOAXKYBaTUCSA BNIVIBOM
HU3KW LWKiANMBUX Ta Hebe3neuyHnx ¢pakTopiB BUPOOHNYOro cepesoBULLA, AKi 34aTHI
HeraTMBHO BMJINBATV Ha 3/J0POB'A Ta Npaue3jaTHICTb KopucTyBayda. Po3yMiHHA LX
daKkTopiB € BaXNMBUM AJIA BNIPOBAaKEHHS ePeKTUBHUX 3aX0AiB NPOoPinakTUKn. [Jo OCHOBHUX
Takux GpakTopiB HanexaTb:

NigBnLeHe 30poBe HaBaHTaXeHHs. BUHMKae yepes HeobXiAHICTb TPMBaIOro GpOKyCyBaHHS
nornﬂ,qy Ha eKpaHi MOHITOPa, CNPUNHATTA TeKCTOBOI Ta rpadivHol iHpopmauii.
XapakTepucTnKM 306paxkeHHst (ACKPaBiCTb, KOHTPACTHICTb, MEPEXTIHHSA), BiAG/INCKM Ha
eKpaHi Ta HenpaBwWAbHa BiACTaHb A0 MOHITOPa MOXYTb MPU3BOANTY 10 BTOMU OYel, CyXOCTi,
NOYEPBOHIHHSA, 3HUXKEHHSA rOCTPOTU 30pY.

CTaTMyHe HaBaHTaXeHHs Ta BMMYLLeHa poboya nosa. [loBrotpusane nepebyBaHHs y
dikcoBaHOMY CMAAYOMY NMONOXKEHHI CMPUYMHSE CTAaTUYHE HANPYXXEHHS M'A3iB CNHK, LN,
N1e40BOro nosica Ta pyk. Lie Moxe npussectu 4o 60110, ANCKOMPOPTY, MOpYyLLUEHb NOCTaBU
Ta PO3BUTKY 3aXBOPHOBaHb OMOPHO-PYXOBOro anaparty (OCTEOXOHAPO3, CKOJI03 TOLLO).

FinoanHamisa. ManopyxnimBuii xapaktep poboTu 3a KOMN'tOTEPOM NPU3BOANTL /10
3HVKEHHS 3arasibHoil ¢i3VYHOT aKTUBHOCTI, LLIO HeraTUBHO BrJINBAE Ha cepLeBo-
CYAVIHHY, AVXaJIbHY Ta iHLUi CUCTEMU OpPraHi3my.

MNcrxoemouiiHe Hanpy>XeHHs. Po6oTa po3pobHKKa YacTo NOB'A3aHa 3 BUCOKVIM PiBHEM
BiAMOBIAaNbHOCTI, E HeobXifHiCTIO 06p0o6KM BeNUKUX 06csriB iHGopMaLiii, MOHOTOHHICTIO
AesKuX onepauii, MOXIMBUMK 3609MM B pobOTi MporpaMHoOro 3abesneveHHs abo
06naZHaHHS, WO MOXe NPU3BOANTM L0 CTpecy, HepPBOBOrO NepeHanpyXeHHs Ta BTOMW.

EnekTpomarHiTHe BUNPOMiHIOBaHHA. XO4a Cy4YacHi MOHITOPW Ta CUCTEMHI 6/10KM MatoTb
3HAYHO HMXUi PiBHI BUMPOMIHIOBAHHS MOPIBHAHO 3i CTAPiLLMMWN MOAENAMUN, TPUBASTN
BM/IVB e/IeKTPOMAarHiTHMUX NoNiB HU3bKOI YacToTW Bif pO6OTN KOMM'FOTEPHOI TEXHIKM BCE e
PO3rNAAAETHCA AK MOTEHUIMHO LWKIAANBUIA GaKTop.
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HecnpuaTtnmsi napamMeTpu MikpokniMaTy. HeBignoBiAHICTbL TeMnepaTypwn, BOJIOroCTi Ta
LUBUAKOCTI PyXy MoBiTps Ha po60o4YoMy MicCLli BCTAHOBNIEHUM CaHITapPHVUM HOPMaM MoXe
CNPUYNHATY ANCKOMPOPT Ta 3HVXKEHHS rnpaLe3aTtHocTi. PO60Ta KOMMN'IOTEPHOT TEXHIKM
TaKOX MOXe NPU3BOANTY A0 MiABULLEHHA TEMNepaTypu Ta 3HMKEHHSA BONOroCTi MOBITPSA.

HepauioHanbHe ocCBiTNeHHSA. HefoCTaTHA OCBITNIE€HICTE PO60YOT 30HU, HAABHICTb NPAMUX Ta
BifA6UTNX BIABNNCKIB Ha eKpaHi Ta poboUmMX MOBEPXHAX Bif AXXepen CBiT/a CTBOPHOHOTb
AOAaTKOBe [BP4 HaBaHTaXXEeHHSA Ha 3ip.

MNigBuLLeHM piBeHb Wwymy. LLiym Big po60Tn cucTeMHMX 610KIB, MPUHTEPIB, BEHTUAALLT
MOXe nepeBuLLYBaTV AOMNYCTUMI PiBHI, BAKIVKAOUM PO3ApaTyBaHHA Ta NijBULLEHY
BTOMJIIOBAHICTb.

Heb6e3neka YPaXXeHHS eNeKTpUYHNUM CTPYMOM. IcHye pU3NK ypaxKeHHs
e/IeKTPUYHUM CTPYMOM Y pa3i BUKOPUCTaHHA HeCNpaBHOro obs1iaiHaHHS, MOLLIKOAKEHOI
i30nAUii KabeniB XMBAEHHS, BiACYTHOCTI 3a3eM1eHHS abo NOpYLUeHHs NpaBua ekcnayaTtauii
€/1eKTPOYyCTaHOBOK.

YcBigoMneHHs umx ¢akTopiB Ta iX MOTEHLIMHOro BNAMBY € NepLUMM KPOKOM 0 OpraHi3auii
6e3neyHnXx yMoB npaui Ana kopuctysadis MK.

5.4 PekoMeHaUiT LLIOAO pexuMy npaLi Ta BiANOUYNHKY

Ansa 3anobiraHHA po3BUTKY BTOMW, NepeHarnpy>XeHHsa Ta NpodecinHmX 3aXBoproBaHb Npu
pPO6OTi 3 NepPCoOHaIbHUM KOMMM'IOTEPOM Be/IMKe 3HaUYeHHS Ma€ paLuioHasibHa opraHis3ayis
pexumy npaui Ta Bigno4nHKy. HenepepsHa poboTa 3a eKpaHOM MOHITOpa NPU3BOANTL A0
3HAYHOro HaBaHTaXKeHHS Ha 30POBUIA aHanizaTop, ONOPHO-PYXOBUIA anapaTt Ta HepBOBY
cucTemMy, TOMy BaXJINBO AOTPUMYBATUCh pernaMeHTOBaHVX Nepeps Ta BUKOHYBaTH
npodinakTNUHi 3axoam.

OCHOBHI pekomMeHaLiT LLOoAO pexnMy npaui Ta BignoYmnHKy:

PernameHToBaHi NepepBu. BcTaHOBNEHHS perynsipHMX nepeps € 060B'A3KOBUM.
PekoMeHAY€eTbCS BNALLTOBYBATM KOPOTKi NepepBu TPMBAnIcTHo 5-10 XBUNVH Yepes KOXHY
roAMHY poboTn 3a KOMM'OTEepOoM abo 15-xBUAVHHI NepepBu Yepes KOXHI ABi roANHN PO6OTU.
Mig yac 06igHBLOI NepepBK cnif yHUKaTK poboTu 3a MK.

3MiHa BUAY AisNbHOCTI. [ig Yac pernaMeHToOBaHMX NepepsB HeOHXiAHO 3MiHIOBaTV BUA
AISNIbHOCTI. PeKOMeHAy€eTbCA BCTATX 3 pOH60OYOro Micus, MPOUTUCA, BUKOHATU nerki GisnyHi
BMNpaBu. He cnig BUKOPUCTOBYBaTU Nepepsun AN po60TU 3 MOBINIBHVUMU NPUCTPOAMIN abo
YMTaAHHA 3 eKpaHa.

Brnipasu ansa oyein. [Ins 3HATTA 30pOBOI BTOMW MNif 4ac KOPOTKUX NepepsB abo HaBiTb Nij yac
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po60TU (KOXHi 20-30 XBWUINH) peKOMeHAY€ETbCA BUKOHYBATW cneLlianbHi BNpaBn 4S5 OYeli:
nepesejeHHA NOrnAAy Ha BigaaneHi npegMeTi 3a BikHOM (Ha 10-15 cekyH/); YacTe MOpPraHHsA
npotarom 10-15 cekyHZA ANSA 3BOIOXKEHHS OYell; KPYroBi pyxy oumMmMa 3a Ta NpoTu
FOAMHHWKOBOI CTPINKW; Nerknii Macax 3akpuTmx nosik.

®i3nyHi BNpaBu (BUPOBHMYaA riMHACTLKA): Ni4 Yac AoBLWKUX Nepeps (15 XBUANH) JOUiINbHO
BMKOHYBAaTW KOMMJIEKC BNpPaB 4151 PO3BaHTaXEHHSA M'A3iB CMIMHW, LIV, M/1e4O0BOro nosica Ta
PYK; Haxunv Ta NOBOPOTY roN0BY; 0bepTaHHS NaevnMa; NoTAryBaHHS; BNpasu 415 KUCTewn
PYK (CTUCKAHHA-PO3TUCKAHHS KyNakiB, 06epTaHHsA 3an'acTaMu); Haxunum Tynyba.

OpraHisauia poboyoro npouecy. 3a MOXAMBOCTI CNij YepryBaTy poboTy 3a KOMN'IOTEPOM 3
IHLUMMW BUAAMU AiSSIBHOCTI, Lo He NoTpebyoTb MOCTINHOro 30pOBOro KOHTAKTY 3
eKpaHoM (Hanpuknag, poboTta 3 JOKyMeHTaMu, 06roBopeHHs pobounx NUTaHb).

JoTpMaHHSA pauioHanbHOro pexumy npadi Ta BifMoYnHKY, perynsipHe BUKOHaHHS
NPoiNaKTUYHMX BNPaB A03BONAE CYTTEBO 3HU3UTU HEraTUBHUIA BMJINB LLKIAINBUX
dakTopiB, 36eperty BUCOKY NnpaLe3AaTHiCTb Ta 3anobirtn npobaemam 3i 3,0poB'aM Yy
[ OBroCTPOKOBIM NepcnekTuBi.

5.5 MNoxexHa 6e3neka Ta enekTpobesneka B NPUMILLLEHHI pO3pO6HMKa

3abe3rneyeHHs HaNeXHOro PiBHA MOXEXHOI Ta enekTpobesnekn € KPUTUYHO BaXKIMBUM
acnekTOM OXOPOHW MNpaui B byab-aKOMy poboyoMy NpuMiLLieHHi, 0CO6AMBO TaM, Ae aKkTUBHO
BUKOPUCTOBYETLCS KOMMN'OTEPHA TEXHIKa Ta iHLWe enekTpoobnagHaHHA. Ans npuMiLLeHHSs
PO3PO6HMKA Lji BUMOry HabyBatoTb 0COBIMBOrO 3HAYEHHS 3 Ors4y Ha KOHLIEHTPaL,ito
e/IeKTPOHHUX NPUCTPOIB Ta MOTEHLiVHI pU3KKKW, NOB'A3aHi 3 IX eKcrayaTauji€to.

MoxexXHa 6e3neka B NpUMiLLeHHi po3pobHuMKa Nnepesbayvac KOMMAEKC 3aX0A4iB,
CNPAMOBAHMX Ha 3anobiraHHA BUHUKHEHHIO MOXeX, 06MeXeHHS iX NOLUMPEHHS Ta
CTBOpPEHHS YMOB AN 6e3neyHoi eBaKkyaLlii Ntojen y pasi 3aropsiHHs. 1o OCHOBHMX BUMOT
HanexaTtb:

JoTpuMaHHsS npaBun ekcnayaTauii enekTpoobnagHaHHSA. 3a60pOHAETLCA BUKOPUCTOBYBATHU
NOLUKOXKEHI eNeKTpornpuaaan, CaMopobHi NoAoBXyBaYi, 3anMLaTt 6e3 Harnaay BBiMKHeHI
MPUCTPOI, LLIO HarpiBaTbCA.

MNpaBunbHe 36epiraHHA Nerko3amMmncTx matepianis. MNanip, AOKyMeHTaLis Ta iHLWi roptoyi
MaTepianu NOBUHHI 36epiratncsa y cnewianbHO BigBeAeHUX MicUAX, NoAani Big gxepen
Tensaa Ta efleKTponpunagis.

3abe3rneyeHHs BiJIbHOro AOCTYNy 0 NepBUHHKMX 3acobiB noxexoraciHHs. [BJ8) BorHeracHuKm
NOBUHHI BYTM pO3TaLLOBaHi y 1erkoA0CTYNHMX MiCUSX, IX KiIbKICTb Ta TUMN MakoTb
BiANOBiAaTV HOPMaM AN AAHOro TUNY NpUMiLLeHb. BCi npauiBHUKN NOBUHHI 3HATU
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MicLle3HaxXo4)KeHHS BOrHeracHMKIB Ta BMiTU HAMW KOpUCTyBaTNCA.

MpuMmileHHs naoweto Ao 20 M?, y KX PO3MILLLEeHO KOMM'toTepHyY Ta 0diCHY TeXHiky,
BiANOBIAHO A0 HOPM MOBUHHI 6T OCHALLLEeHi NePeHOCHVIM ra30BMM BOFHEracHUKOM TUMy
BBK-2

Po3pobka Ta BUBIiLLYBaHHS NMaaHy eBakyauii. Ha BUgAHOMY MicLi Ma€e 6yTn po3MmiLLeHUIA nnaH
eBaKyaLl,ii Ha BUMaA0K MoXeXi i3 3a3HaYeHHAM LUAXiB eBakyaLlil, eBakyaLiiHUX BUXOAIB Ta
MiCLb pO3TaLlyBaHHSA 3aC06iB MOXeXOraciHHs.

MNpoBeAeHHs IHCTPYKTaxiB P4 3 NOXKeXHOoI 6e3neku. Bci NpauiBHUKN NOBUHHI
NPOXOANTN perynsipHi IHCTPYKTaXi OO NpaBua NOXeXHOoI 6besnekn Ta 4ini y pasi
BUHWNKHEHHS MOXeXi.

YTpUMaHHS eBakyauinHUX LWAAXIB BinbHUMW. [Tpoxoaun, KOPUA0PK, CXOA0BI KTITKN He
NOBWHHI 3axapallyBaTncs MebasimMu, obaHaHHAM UM iHLWLIMU NpesMeTamU.

Enektpobesneka B NpuMiLLieHHi po3po6HMKa CNPsSIMOBaHa Ha 3amno6iraHHs ypaXKeHHH
eneKTPUYHMM CTPYMOM Ta 3abe3neyeHHs HagiHOi poboTIn enlekTpomepexi Ta
enekTpoobnagHaHHs1. OCHOBHI BMMOTIY BKIHOYAKOTh:

BrKopuCTaHHA cpaBHOro Ta cepTndikoBaHOro enekTpoobnagHaHHA. Bce obnagHaHHs, Lo
NiAKNHOYAETLCA [0 eNeKTpoMepeXi, MOBVUHHO BiANOBiJaTV CTaHAapTaM 6e3neku Ta He MaTun
BUANMUX NOLLUKOZXKEHb i30/14Li, LUHYPIB Y BUIOK.

HanexHe 3a3emneHHs obnagHaHHs. Koprnyc Komn'toTepiB, MOHITOPIB Ta iHLOro
e1eKTpoo6bNaAHAHHSA MOBUHHI BYyTN HAAINHO 3a3eMeHi A5 YHUKHEHHS YPaXKeHHS
eNIeKTPUYHUM CTPYMOM Y pasi BUHUKHEHHSA HeCrpaBHOCTI.

YHUKHEHHA nepeBaHTaXeHH: efnekTpomepexi. He cnig nigkntoyaT 40 OHIET pO3eTKU
HaAMIPHY KiIbKiCTb eNeKTponpuaagis, 0CO6A1BO Yepes TPIMHUKK Y/ MOL0BXYyBaYi 6e3
BiZANOBIAHOI0 3aXNCTY Bij, MepeBaHTaXeHHS.

JoTprMaHHA NpaBuA NigKAIOYEHHS Ta BiAKIHOUYEHHS enekTponpunagis. BMmvkaTtn Ta
BUMMKATV NPUAAAN CNif 3a AONOMOror nepeabadyeHnx 415 Lboro BMMmMKayis abo BUIOK, He
BUTAMYHOUM LLHYP 3 PO3ETKN PUBKOM.

3abopoHa caMOCTIMHOro PeMOHTY eNekTpoobiafHaHHS YL eleKTPONPOBOAKN. YCi poboTn 3
peMOHTy abo Moaudikauii enekTpoobnagHaHHA Ta eNeKTPONPOBOAKA NOBUHHI
BUKOHYBaTUCA BUKJIFOYHO KBaidpikoBaHUMU paxiBLAMMN.

PerynsipHa nepe.ipka CTaHy efleKTponpoBOAKM Ta enekTpoobnagHaHHs. HeobxigHo
NPOBOAUTY NEPIOANYHI OFNSIAN eNeKTPOMepeXi, PO3eTOK, BMMMKaYiB Ta eNeKTponpunasis
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Ha HasIBHICTb MOLUKOAKEHb Y/ O3HaK neperpiBy.

JoTprMaHHS BULLLe3a3HAYEeHVX BUMOT NMOXEXHOI Ta efekTpobe3neku € 3arnopykor
CTBOPEHHS 6e3neyYHnX yMOB npaLii 418 po3p0ob6HUKIB, MiHIMi3aLil pU3nKiB BUHUKHEHHS
HaA3BNYaANHUX CUTYaLi Ta 36epeXeHHss MalHa.

BNCHOBKW/

Y pe3ynbTaTi BAKOHaHHA AUMIOMHOIO MPOEKTY 6yN10 peanizoBaHO NOBHOPYHKLIOHAIbHWIA
Android-goaaTok «XpecTuKn-Hynku» 3 rpadiyHmM iHTepdericom, SKni NigTPUMYE rpy 3
60TOM i MiXX ABOMa rpaBusMU. OCHOBHOK IHHOBALiED NPOEKTY CTana iHTerpayis anroputmy
Minimax, Lo A03BOAsE 3abe3neunTt ONTUMabHI CTpaTerii 415 KOMM'FoTepHOro
CYrnpoTUBHUKA.

Pe3ynbTaTn po60TW BKIKOUYAKOTh:

cTBOopeHHs Android-3acToCyHKyY 3 BUKOPUCTAaHHAM MOBW nporpamMyBaHHs Kotlin i XML;
peanisauito anroputmy Minimax gns rpy 3 60ToM 3 TpbOMa PiBHAMU CKNaAHOCTI;

Nobyz0OBY apXiTeKTypW 3 OAHIE0 aKTUBHICTHO i KilbkoMa dparmeHTamu;

peanisauito aganTneHoro rpadivyHoro iHTepdency 3 ypaxyBaHHAM KOPUCTYBALIbKOro AOCBiay;
TecTyBaHHA A0AaTKy Ha peanbHoMy Android-npucTpoi.

MpakTnyHe BUKOPUCTaHHS pe3ynibTaTiB. Po3pobneHunin o4aToK MOXe 6yT BUKOPUCTAHNI
AK HaBYaNbHUI NPUKNaZA 415 03HANOMIEHHS 3 Teopieto irop, po3pobkoro Android-goaaTkis,
peanizauieto Al-anropnTMiB y MOBINbHUX irpax.

TexHiko-eKOHOMIYHa edeKTMBHICTb. Peanizauis rpy He noTpebye piHaHCOBUX BUTPAT, OKPIM
Yacy Ha po3pobKy, a 3aCTOCyBaHHS anropnTMy Minimax nigBULLYE iHTenekTyanbHy LiHHICTb
rpv 6e3 36iNbLUEeHHS BUMOT 0 pecypciB NpUCTPOLo. NPOEKT He BUMarae f04aTKoBOro
obnafHaHHS, a BeCb NpoLec po3pobKu 34iIMCHIOBABCA 3 BUKOPUCTAHHAM BigkpuToro M3.

Po3pobneHe nporpamHe 3abesneyeHHs MOXe C/lyryBaTii OCHOBO A/151 PO3LLUMPEHHS
PyHKLiOHany abo KoMepLiHOro BUKOPUCTaHHS Micas NOAANbLLIOIO 400NpaLloBaHHS.

MEPENIK MOCUNTAHb

OcTtaHkoBa J1. A. Teopis irop [TekcT] : 4OBIAKOBUA MeTOJ,. NOCi6. NS CTyA. eKOoH. cnew,. / J1. A.
OcTaHkoBa, H. HO. LLieBYeHkKoO. - loHelbK : AAMA, 2007. - 103 ¢

https://kotlinlang.org/docs/basic-syntax.html#conditional-expressions
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https://www.geeksforgeeks.org/minimax-algorithm-in-game-theory-set-1-introduction/
https://www.youtube.com/watch?v=3QyxdMO0g_IM
https://clouddevs.com/kotlin/android-user-interfaces/
https://en.wikipedia.org/wiki/Minimax
https://en.wikipedia.org/wiki/Strategy_(game_theory)
https://kotlinlang.org/docs/coroutines-basics.html#extract-function-refactoring

https://medium.com/google-developer-experts/exploring-kotlin-initialization-with-android-cu
stom-views-cde06e915e8d

https://developer.android.com/develop/ui/views/layout/custom-views/custom-components
https://bumptech.github.io/glide/
https://developer.android.com/guide/fragments/saving-state
https://github.com/)JetradarMobile/android-snowfall
https://kotlinlang.org/docs/serialization.html#serialize-and-deserialize-json
https://m2.material.io/components/snackbars/android#using-snackbars
AOJAATOK A

Kog ansa peanisauii rpadivHoro iHTepdeicy

®awnn res/layout/activity_main.xml:

<?xml version="1.0" encoding="utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout
xmlIns:android="http://schemas.android.com/apk/res/android"
xmins:app="http://schemas.android.com/apk/res-auto"

xmlns:tools="http://schemas.android.com/tools"
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android:id="@+id/main"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="@drawable/bg_nightfall"
android:orientation="vertical"
tools:context=".MainActivity">
<com.google.android.material.appbar.MaterialToolbar
android:id="@+id/toolbar"
android:layout_width="0dp"
android:layout_height="?android:attr/actionBarSize"
android:background="@color/toolbar_background"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent"
app:navigationIconTint="@color/white"
app:title="@string/toolbar_menu"
app:titleTextColor="@color/white"
tools:title="Screen Title" />
<androidx.fragment.app.FragmentContainerView
android:id="@+id/fragmentContainer"
android:layout_width="0dp"
android:layout_height="0dp"
app:layout_constraintBottom_toBottomOf="parent"

app:layout_constraintEnd_toEndOf="parent"
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app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toBottomOf="@id/toolbar"
tools:layout="@layout/fragment_menu" />
</androidx.constraintlayout.widget.ConstraintLayout>
®awn res/layout/snowfall_background.xmil:

<?xml version="1.0" encoding="utf-8"?>

<merge xmlIns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout_width="match_parent"
android:layout_height="match_parent">
<com.jetradarmobile.snowfall.SnowfallView
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="@drawable/bg_nightfall"
app:snowflakeAlphaMax="255"
app:snowflakeAlphaMin="180"
app:snowflakeAngleMax="4"
app:snowflakeSizeMax="8dp"
app:snowflakeSizeMin="1dp"
app:snowflakeSpeedMax="5"
app:snowflakeSpeedMin="1"
app:snowflakesAlreadyFalling="true"
app:snowflakesFadingEnabled="true" />

</merge>
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®awn res/layout/fragment_menu.xmil:
<?xml version="1.0" encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout

xmlns:android="http://schemas.android.com/apk/res/android"

xmins:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:id="@+id/main"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical"
tools:context=".MainActivity">

<include layout="®@layout/snowfall_background" />
<TextView

android:id="@+id/tv_game_title"
android:layout_width="0dp"
android:layout_height="0dp"
android:layout_centerInParent="true"
android:fontFamily="@font/main_title"
android:gravity="center"

android:lines="3"

android:maxLines="3"
android:shadowColor="@color/text_shadow"
android:shadowDx="-30"

android:shadowDy="0"
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android:shadowRadius="10"
android:text="@string/game_title"

android:textSize="110sp"

android:textStyle="bold"
app:layout_constraintBottom_toTopOf="@id/bt_single_player"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintHeight_percent="0.55"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent" />

<Button

android:id="@+id/bt_single_player"
style="@style/main_menu_button"
android:layout_marginTop="35dp"
android:background="@drawable/bt_glow_magenta"
android:text="@string/single_player"
app:layout_constraintTop_toBottomOf="@id/tv_game_title" />
<Button

android:id="@+id/bt_multiplayer"
style="@style/main_menu_button"
android:layout_marginTop="20dp"
android:background="@drawable/bt_sunset_glow"
android:text="@string/multiplayer"
app:layout_constraintTop_toBottomOf="@id/bt_single_player" />

<Button
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android:id="@+id/bt_local_multiplayer"
style="@style/main_menu_button"
android:layout_marginTop="20dp"
android:background="@drawable/bt_ocean_sunrise"
android:text="@string/local_multiplayer"
app:layout_constraintTop_toBottomOf="@id/bt_multiplayer" />
</androidx.constraintlayout.widget.ConstraintLayout>

®arin res/layout/fragment_difficulty.xml:

<?xml version="1.0" encoding="utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent">

<include layout="®@layout/snowfall_background" />

<View

android:layout_width="0dp"

android:layout_height="8dp"
android:background="@drawable/v_line"
app:layout_constraintStart_toStartOf="@id/tv_select_difficulty"
app:layout_constraintTop_toBottomOf="@id/tv_select_difficulty"
app:layout_constraintWidth_percent="0.55" />

<TextView
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android:id="@+id/tv_select_difficulty"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginTop="75dp"

android:lines="1"

android:text="@string/select_difficulty"
android:textColor="@color/white"
android:textSize="@dimen/difficulty_tv"
android:textStyle="bold"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent" />

<Button

android:id="@+id/bt_easy"

style="@style/bt_difficulty"
android:background="@drawable/bt_easy_bot"
android:text="@string/easy_bot"
app:layout_constraintBottom_toTopOf="@id/bt_medium"
app:layout_constraintTop_toBottomOf="@id/tv_select_difficulty"
tools:ignore="MissingConstraints" />

<ImageView

style="@style/ic_difficulty"
android:contentDescription="@string/easy_difficulty_level_image"

android:src="@drawable/easy_bot"
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app:layout_constraintBottom_toBottomOf="@id/bt_easy"
app:layout_constraintEnd_toStartOf="@id/bt_easy"
app:layout_constraintTop_toTopOf="@id/bt_easy" />

<Button

android:id="@+id/bt_medium"

style="@style/bt_difficulty"
android:background="@drawable/bt_medium_bot"
android:text="@string/medium_bot"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintTop_toBottomOf="@id/tv_select_difficulty"
tools:ignore="MissingConstraints" />

<ImageView

style="@style/ic_difficulty"
android:contentDescription="@string/medium_difficulty_level_image"
android:src="@drawable/medium_bot"
app:layout_constraintBottom_toBottomOf="@id/bt_medium"
app:layout_constraintEnd_toStartOf="@id/bt_medium"
app:layout_constraintTop_toTopOf="@id/bt_medium" />
<Button

android:id="@+id/bt_difficult"

style="@style/bt_difficulty"
android:background="@drawable/bt_difficult_bot"
android:text="@string/difficult_bot"

app:layout_constraintBottom_toBottomOf="parent"
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app:layout_constraintTop_toBottomOf="@id/bt_medium"
tools:ignore="MissingConstraints" />

<ImageView

style="@style/ic_difficulty"
android:contentDescription="@string/difficult_level_image"
android:src="@drawable/difficult_bot"
app:layout_constraintBottom_toBottomOf="@id/bt_difficult"
app:layout_constraintEnd_toStartOf="@id/bt_difficult"
app:layout_constraintTop_toTopOf="@id/bt_difficult" />
</androidx.constraintlayout.widget.ConstraintLayout>
®awin res/layout/fragment_local_multiplayer.xml:

<?xml version="1.0" encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmins:app="http://schemas.android.com/apk/res-auto"
android:layout_width="match_parent"
android:layout_height="match_parent">

<include layout="®@layout/snowfall_background" />
<androidx.constraintlayout.widget.Guideline
android:id="@+id/begin_guide_line"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:orientation="vertical"

app:layout_constraintGuide_begin="32dp" />
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<androidx.constraintlayout.widget.Guideline
android:id="@+id/end_guide_line"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:orientation="vertical"
app:layout_constraintGuide_end="32dp" />
<com.example.tictactoe.customViews.BoardView
android:id="@+id/cv_board"
android:layout_width="0dp"
android:layout_height="0dp"
android:layout_marginTop="160dp"
android:padding="10dp"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent" />

<com.example.tictactoe.customViews.EntityCardView

android:id="@+id/human_entity_card"
android:layout_width="150dp"
android:layout_height="0dp"
app:description="@string/you_turn"

app:layout_constraintBottom_toTopOf="@id/cv_board"
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app:layout_constraintStart_toStartOf="@id/begin_guide_line"
app:layout_constraintTop_toTopOf="parent" />
<com.example.tictactoe.customViews.EntityCardView
android:id="@+id/opponent_entity_card"
android:layout_width="150dp"
android:layout_height="0dp"
app:description="@string/opponent_turn"
app:layout_constraintBottom_toTopOf="@id/cv_board"
app:layout_constraintEnd_toStartOf="@id/end_guide_line"
app:layout_constraintTop_toTopOf="parent"
app:mark="@drawable/tac"

app:name="Opponent" />
</androidx.constraintlayout.widget.ConstraintLayout>
®arin res/layout/fragment_edit_profile.xml:

<?xml version="1.0" encoding="utf-8"?><androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools" android:layout_width="match_parent"
android:layout_height="match_parent" android:background="@color/profile_background">
<LinearLayout android:layout_width="wrap_content" android:layout_height="wrap_content"
android:orientation="vertical" app:layout_constraintBottom_toTopOf="@id/bt_save_changes"
app:layout_constraintEnd_toEndOf="parent" app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toBottomOf="@id/et_nickname"> <LinearLayout
android:layout_width="match_parent" android:layout_height="wrap_content"
android:layout_marginBottom="15dp" android:gravity="center"> <ImageView
android:id="@+id/iv_red" android:layout_width="80dp" android:layout_height="80dp"
android:layout_marginEnd="15dp" android:background="@drawable/v_color"
android:backgroundTint="@color/background_red" android:contentDescription="@null" />
<ImageView android:id="@+id/iv_teal" android:layout_width="80dp"
android:layout_height="80dp" android:layout_marginEnd="15dp"
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android:background="@drawable/v_color"
android:backgroundTint="@color/background_teal" android:contentDescription="@null" />
<ImageView android:id="@+id/iv_blue" android:layout_width="80dp"
android:layout_height="80dp" android:layout_marginEnd="15dp"
android:background="@drawable/v_color"
android:backgroundTint="@color/background_blue" android:contentDescription="@null" />
<ImageView android:id="@+id/iv_green" android:layout_width="80dp"
android:layout_height="80dp" android:background="@drawable/v_color"
android:backgroundTint="@color/background_green" android:contentDescription="@null" />
</LinearLayout> <LinearLayout android:layout_width="match_parent"
android:layout_height="wrap_content" android:gravity="center"
app:layout_constraintBottom_toTopOf="®@id/bt_save_changes"
app:layout_constraintEnd_toEndOf="parent" app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toBottomOf="@id/et_nickname"> <ImageView
android:id="@+id/iv_yellow" android:layout_width="80dp" android:layout_height="80dp"
android:layout_marginEnd="15dp" android:background="@drawable/v_color"
android:backgroundTint="@color/background_yellow" android:contentDescription="@null"
/> <ImageView android:id="@+id/iv_pink" android:layout_width="80dp"
android:layout_height="80dp" android:layout_marginEnd="15dp"
android:background="@drawable/v_color"
android:backgroundTint="@color/background_pink" android:contentDescription="@null" />
<ImageView android:id="@+id/iv_purple" android:layout_width="80dp"
android:layout_height="80dp" android:layout_marginEnd="15dp"
android:background="@drawable/v_color"
android:backgroundTint="@color/background_purple" android:contentDescription="@null"
/> <ImageView android:id="@+id/iv_orange" android:layout_width="80dp"
android:layout_height="80dp" android:background="@drawable/v_color"
android:backgroundTint="@color/background_orange" android:contentDescription="@null"
/>

</LinearLayout> </LinearLayout> <ImageView android:id="@+id/iv_human_avatar"
android:layout_width="130dp" android:layout_height="130dp"
android:layout_marginTop="48dp" android:contentDescription="@string/player_avatar"
app:layout_constraintEnd_toEndOf="parent" app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent" tools:background="@drawable/profile_avatar"
tools:tint="@color/background_red" /> <TextView android:id="@+id/tv_avatar_|letter"
android:layout_width="wrap_content" android:layout_height="wrap_content"

"" android:textColor="@color/white"
android:textSize="40sp" android:textStyle="bold"
app:layout_constraintBottom_toBottomOf="@id/iv_human_avatar"
app:layout_constraintEnd_toEndOf="@id/iv_human_avatar"

android:saveEnabled="true" android:text=
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app:layout_constraintStart_toStartOf="@id/iv_human_avatar"
app:layout_constraintTop_toTopOf="@id/iv_human_avatar" tools:text="P" /> <TextView
android:layout_width="wrap_content" android:layout_height="wrap_content"
android:layout_marginStart="20dp" android:layout_marginBottom="10dp"
android:text="@string/nickname" android:textColor="@color/white" android:textSize="18sp"
android:textStyle="bold" app:layout_constraintBottom_toTopOf="@id/et_nickname"
app:layout_constraintStart_toStartOf="@id/et_nickname" /> <TextView
android:id="@+id/tv_nickname_size" android:layout_width="wrap_content"
android:layout_height="wrap_content" android:layout_marginTop="10dp"
android:layout_marginEnd="20dp" android:text="@string/char_count_tv"
android:textColor="#a5b4fc" android:textSize="14sp" android:textStyle="bold"
app:layout_constraintEnd_toEndOf="@id/et_nickname"
app:layout_constraintTop_toBottomOf="@id/et_nickname" /> <EditText
android:id="@+id/et_nickname" android:layout_width="match_parent"
android:layout_height="50dp" android:layout_marginStart="15dp"
android:layout_marginTop="100dp" android:layout_marginEnd="15dp"
android:autofillHints="username" android:background="@drawable/et_profile"
android:hint="@string/enter_your_nickname" android:imeOptions="actionDone"
android:inputType="text" android:selectAllOnFocus="true" android:singleLine="true"
android:textColor="@color/white" android:textSize="24sp"
app:layout_constraintEnd_toEndOf="parent" app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toBottomOf="@id/iv_human_avatar" tools:text="Player" /> <Button
android:id="@+id/bt_save_changes" android:layout_width="match_parent"
android:layout_height="wrap_content" android:layout_marginStart="15dp"
android:layout_marginEnd="15dp" android:layout_marginBottom="50dp"
android:background="@drawable/bt_gradient_save_changes"
android:text="@string/save_changes" android:textColor="@color/white"
android:textStyle="bold" app:backgroundTint="@null"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toEndOf="parent" app:layout_constraintStart_toStartOf="parent"
/> <Button android:id="@+id/bt_select_photo" android:layout_width="50dp"
android:layout_height="50dp" android:background="@drawable/ic_photo_picker"
android:contentDescription="@string/select_photo" app:backgroundTint="@null"
app:layout_constraintBottom_toBottomOf="@id/iv_human_avatar"
app:layout_constraintEnd_toEndOf="@id/iv_human_avatar"
/></androidx.constraintlayout.widget.ConstraintLayout>

®arin res/layout/fragment_settings.xml:

<?xml version="1.0" encoding="utf-8"?><androidx.constraintlayout.widget.ConstraintLayout
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xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools" android:layout_width="match_parent"
android:layout_height="match_parent" android:background="@color/dark_violet_blue"
tools:ignore="MissingConstraints"> <androidx.constraintlayout.widget.Guideline
android:id="@+id/begin_guide_line" android:layout_width="wrap_content"
android:layout_height="wrap_content" android:orientation="vertical"
app:layout_constraintGuide_begin="16dp" /> <androidx.constraintlayout.widget.Guideline
android:id="@+id/end_guide_line" android:layout_width="wrap_content"
android:layout_height="wrap_content" android:orientation="vertical"
app:layout_constraintGuide_end="16dp" /> <TextView style="@style/tv_settings"
android:id="@+id/tv_who_goes_first" android:text="@string/who_goes_first"
app:layout_constraintStart_toEndOf="@id/begin_guide_line"
app:layout_constraintTop_toTopOf="parent" /> <View style="@style/item_settings"
android:id="@+id/v_item_human"
app:layout_constraintTop_toBottomOf="@id/tv_who_goes_first" /> <View
style="@style/ic_bg_settings" android:id="@+id/v_human_avatar_bg"
android:background="@drawable/v_line"
app:layout_constraintBottom_toBottomOf="@id/v_item_human"
app:layout_constraintStart_toStartOf="@id/v_item_human"
app:layout_constraintTop_toTopOf="@id/v_item_human" /> <ImageView
style="@style/ic_settings" android:id="@+id/iv_human_avatar"
android:contentDescription="@null"
app:layout_constraintBottom_toBottomOf="@id/v_human_avatar_bg"
app:layout_constraintEnd_toEndOf="@id/v_human_avatar_bg"
app:layout_constraintStart_toStartOf="@id/v_human_avatar_bg"
app:layout_constraintTop_toTopOf="@id/v_human_avatar_bg"
tools:src="@drawable/profile_avatar" /> <TextView style="@style/item_tv_settings"
android:text="@string/you" app:layout_constraintBottom_toBottomOf="@id/v_item_human"
app:layout_constraintStart_toEndOf="@id/v_human_avatar_bg"
app:layout_constraintTop_toTopOf="@id/v_item_human" /> <View
style="@style/item_settings" android:id="@+id/v_item_computer"
app:layout_constraintTop_toBottomOf="@id/v_item_human" /> <View
style="@style/ic_bg_settings" android:id="@+id/v_computer_bg"
android:background="@drawable/v_line"
app:layout_constraintBottom_toBottomOf="@id/v_item_computer"
app:layout_constraintStart_toStartOf="@id/v_item_computer"
app:layout_constraintTop_toTopOf="@id/v_item_computer" /> <ImageView
style="@style/ic_settings" android:contentDescription="@null"
android:src="@drawable/ic_robot"
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app:layout_constraintBottom_toBottomOf="@id/v_computer_bg"
app:layout_constraintEnd_toEndOf="@id/v_computer_bg"
app:layout_constraintStart_toStartOf="@id/v_computer_bg"
app:layout_constraintTop_toTopOf="@id/v_computer_bg" /> <TextView
style="@style/item_tv_settings" android:text="@string/computer"
app:layout_constraintBottom_toBottomOf="@id/v_item_computer"
app:layout_constraintStart_toEndOf="@id/v_computer_bg"
app:layout_constraintTop_toTopOf="@id/v_item_computer" /> <View
style="@style/item_settings" android:id="@+id/v_item_random_move"
app:layout_constraintTop_toBottomOf="@id/v_item_computer" /> <View
style="@style/ic_bg_settings" android:id="@+id/v_rand_move_bg"
android:background="@drawable/v_line"
app:layout_constraintBottom_toBottomOf="@id/v_item_random_move"
app:layout_constraintStart_toStartOf="@id/v_item_random_move"
app:layout_constraintTop_toTopOf="@id/v_item_random_move" /> <ImageView
style="@style/ic_settings" android:contentDescription="@null"
android:src="@drawable/ic_random"
app:layout_constraintBottom_toBottomOf="@id/v_rand_move_bg"
app:layout_constraintEnd_toEndOf="@id/v_rand_move_bg"
app:layout_constraintStart_toStartOf="@id/v_rand_move_bg"
app:layout_constraintTop_toTopOf="@id/v_rand_move_bg" /> <TextView
style="@style/item_tv_settings" android:text="@string/random"
app:layout_constraintBottom_toBottomOf="@id/v_item_random_move"
app:layout_constraintStart_toEndOf="@id/v_rand_move_bg"
app:layout_constraintTop_toTopOf="@id/v_item_random_move" /> <TextView
style="@style/tv_settings" android:id="@+id/tv_your_symbol"
android:text="@string/your_symbol"
app:layout_constraintStart_toEndOf="@id/begin_guide_line"
app:layout_constraintTop_toBottomOf="@id/v_item_random_move" /> <View
style="@style/item_settings" android:id="@+id/v_item_tac"
app:layout_constraintTop_toBottomOf="®@id/tv_your_symbol" /> <View
style="@style/ic_bg_settings" android:id="@+id/v_tac_bg"
android:background="@drawable/v_line"
android:backgroundTint="@color/raspberry_purple"
app:layout_constraintBottom_toBottomOf="@id/v_item_tac"
app:layout_constraintStart_toStartOf="@id/v_item_tac"
app:layout_constraintTop_toTopOf="@id/v_item_tac" /> <ImageView
style="@style/ic_settings" android:contentDescription="@null" android:src="@drawable/tac"
app:layout_constraintBottom_toBottomOf="@id/v_tac_bg"
app:layout_constraintEnd_toEndOf="@id/v_tac_bg"
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app:layout_constraintStart_toStartOf="@id/v_tac_bg"
app:layout_constraintTop_toTopOf="@id/v_tac_bg" /> <TextView
style="@style/item_tv_settings" android:text="@string/play_as_x"
app:layout_constraintBottom_toBottomOf="@id/v_item_tac"
app:layout_constraintStart_toEndOf="@id/v_tac_bg"
app:layout_constraintTop_toTopOf="@id/v_item_tac" /> <View style="@style/item_settings"
android:id="@+id/v_item_tic" app:layout_constraintTop_toBottomOf="@id/v_item_tac" />
<View style="@style/ic_bg_settings" android:id="@+id/v_tic_bg"
android:background="@drawable/v_line" android:backgroundTint="@color/smoky_brown"
app:layout_constraintBottom_toBottomOf="@id/v_item_tic"
app:layout_constraintStart_toStartOf="@id/v_item_tic"
app:layout_constraintTop_toTopOf="@id/v_item_tic" /> <ImageView
style="@style/ic_settings" android:contentDescription="@null" android:src="@drawable/tic"
app:layout_constraintBottom_toBottomOf="@id/v_tic_bg"
app:layout_constraintEnd_toEndOf="@id/v_tic_bg"
app:layout_constraintStart_toStartOf="@id/v_tic_bg"
app:layout_constraintTop_toTopOf="@id/v_tic_bg" /> <TextView
style="@style/item_tv_settings" android:text="@string/play_as_o"
app:layout_constraintBottom_toBottomOf="@id/v_item_tic"
app:layout_constraintStart_toEndOf="@id/v_tic_bg"
app:layout_constraintTop_toTopOf="@id/v_item_tic" /> <View style="@style/item_settings"
android:id="@+id/v_item_random_mark"
app:layout_constraintTop_toBottomOf="@id/v_item_tic" /> <View
style="@style/ic_bg_settings" android:id="@+id/v_rand_mark_bg"
android:background="@drawable/v_line"
app:layout_constraintBottom_toBottomOf="@id/v_item_random_mark"
app:layout_constraintStart_toStartOf="@id/v_item_random_mark"
app:layout_constraintTop_toTopOf="@id/v_item_random_mark" /> <ImageView
style="@style/ic_settings" android:contentDescription="@null"
android:src="@drawable/ic_random"
app:layout_constraintBottom_toBottomOf="@id/v_rand_mark_bg"
app:layout_constraintEnd_toEndOf="@id/v_rand_mark_bg"
app:layout_constraintStart_toStartOf="@id/v_rand_mark_bg"
app:layout_constraintTop_toTopOf="@id/v_rand_mark_bg" /> <TextView
style="@style/item_tv_settings" android:text="@string/random"
app:layout_constraintBottom_toBottomOf="@id/v_item_random_mark"
app:layout_constraintStart_toEndOf="@id/v_rand_mark_bg"
app:layout_constraintTop_toTopOf="@id/v_item_random_mark" /> <Space
android:id="@+id/center" android:layout_width="16dp"
android:layout_height="wrap_content" app:layout_constraintBottom_toBottomOf="parent"
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app:layout_constraintEnd_toStartOf="@id/end_guide_line"
app:layout_constraintStart_toEndOf="@id/begin_guide_line"
app:layout_constraintTop_toBottomOf="@id/v_item_random_mark" /> <Button
style="@style/bt_settings" android:id="@+id/bt_cancel"
android:backgroundTint="@color/profile_background" android:text="@string/cancel"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toStartOf="@id/center"
app:layout_constraintStart_toEndOf="@id/begin_guide_line"
app:layout_constraintTop_toBottomOf="@id/v_item_random_mark" /> <Button
style="@style/bt_settings" android:id="@+id/bt_save"
android:backgroundTint="@color/evergreen_depths" android:text="@string/save"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toStartOf="@id/end_guide_line"
app:layout_constraintStart_toEndOf="@id/center"
app:layout_constraintTop_toBottomOf="@id/v_item_random_mark"
/></androidx.constraintlayout.widget.ConstraintLayout>

®ainn res/layout/fragment_bot_game.xml:

<?xml version="1.0" encoding="utf-8"?>

<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout_width="match_parent"
android:layout_height="match_parent">

<include layout="®@layout/snowfall_background" />
<androidx.constraintlayout.widget.Guideline
android:id="@+id/begin_guide_line"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:orientation="vertical"

app:layout_constraintGuide_begin="32dp" />
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<androidx.constraintlayout.widget.Guideline
android:id="@+id/end_guide_line"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:orientation="vertical"
app:layout_constraintGuide_end="32dp" />
<com.example.tictactoe.customViews.BoardView
android:id="@+id/cv_board"
android:layout_width="0dp"
android:layout_height="0dp"
android:layout_marginTop="160dp"
android:padding="10dp"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="parent" />
<com.example.tictactoe.customViews.EntityCardView
android:id="@+id/human_entity_card"
android:layout_width="150dp"
android:layout_height="0dp"
app:description="@string/you_turn"
app:layout_constraintBottom_toTopOf="@id/cv_board"

app:layout_constraintStart_toStartOf="@id/begin_guide_line"
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app:layout_constraintTop_toTopOf="parent" />
<com.example.tictactoe.customViews.EntityCardView
android:id="@+id/bot_entity_card"
android:layout_width="150dp"
android:layout_height="0dp"
app:description="@string/bot_turn"
app:layout_constraintBottom_toTopOf="@id/cv_board"
app:layout_constraintEnd_toStartOf="@id/end_guide_line"
app:layout_constraintTop_toTopOf="parent"
app:mark="@drawable/tac" />
</androidx.constraintlayout.widget.ConstraintLayout>
®arin res/layout/fragment_local_multiplayer.xml:

<?xml version="1.0" encoding="utf-8"?><androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
android:layout_width="match_parent" android:layout_height="match_parent"> <include
layout="@layout/snowfall_background" /> <androidx.constraintlayout.widget.Guideline
android:id="@+id/begin_guide_line" android:layout_width="wrap_content"
android:layout_height="wrap_content" android:orientation="vertical"
app:layout_constraintGuide_begin="32dp" /> <androidx.constraintlayout.widget.Guideline
android:id="@+id/end_guide_line" android:layout_width="wrap_content"
android:layout_height="wrap_content" android:orientation="vertical"
app:layout_constraintGuide_end="32dp" /> <com.example.tictactoe.customViews.BoardView
android:id="@+id/cv_board" android:layout_width="0dp" android:layout_height="0dp"
android:layout_marginTop="160dp" android:padding="10dp"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintDimensionRatio="1:1" app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent" app:layout_constraintTop_toTopOf="parent"
/> <com.example.tictactoe.customViews.EntityCardView
android:id="@+id/human_entity_card" android:layout_width="150dp"
android:layout_height="0dp" app:description="@string/you_turn"
app:layout_constraintBottom_toTopOf="@id/cv_board"
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app:layout_constraintStart_toStartOf="@id/begin_guide_line"
app:layout_constraintTop_toTopOf="parent" />
<com.example.tictactoe.customViews.EntityCardView
android:id="@+id/opponent_entity_card" android:layout_width="150dp"
android:layout_height="0dp" app:description="@string/opponent_turn"
app:layout_constraintBottom_toTopOf="@id/cv_board"
app:layout_constraintEnd_toStartOf="@id/end_guide_line"
app:layout_constraintTop_toTopOf="parent" app:mark="@drawable/tac"
app:name="Opponent" /></androidx.constraintlayout.widget.ConstraintLayout>

®ann res/layout/fragment_game_over.xml:

<?xml version="1.0" encoding="utf-8"?><androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmins:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools" android:layout_width="match_parent"
android:layout_height="match_parent"> <include layout="@layout/snowfall_background" />
<androidx.constraintlayout.widget.Guideline android:id="@+id/begin_guide_line"
android:layout_width="wrap_content" android:layout_height="wrap_content"
android:orientation="vertical" app:layout_constraintGuide_begin="32dp" />
<androidx.constraintlayout.widget.Guideline android:id="@+id/end_guide_line"
android:layout_width="wrap_content" android:layout_height="wrap_content"
android:orientation="vertical" app:layout_constraintGuide_end="32dp" />
<com.example.tictactoe.customViews.ResultGameView android:id="@+id/result_game"
android:layout_width="0dp" android:layout_height="0dp"
android:layout_marginLeft="@dimen/result_game_margin"
android:layout_marginTop="160dp"
android:layout_marginRight="@dimen/result_game_margin"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintDimensionRatio="1:1" app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent" app:layout_constraintTop_toTopOf="parent"
/> <com.example.tictactoe.customViews.EntityCardView
android:id="@+id/human_entity_card" android:layout_width="150dp"
android:layout_height="0dp" app:description="@string/you_turn"
app:layout_constraintBottom_toTopOf="®@id/result_game"
app:layout_constraintStart_toStartOf="@id/begin_guide_line"
app:layout_constraintTop_toTopOf="parent" tools:avatar="@drawable/medium_bot"
tools:name="Player" /> <com.example.tictactoe.customViews.EntityCardView
android:id="@+id/bot_entity_card" android:layout_width="150dp"
android:layout_height="0dp" app:description="@string/you_turn"
app:layout_constraintBottom_toTopOf="®@id/result_game"
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app:layout_constraintEnd_toStartOf="@id/end_guide_line"
app:layout_constraintTop_toTopOf="parent" tools:avatar="@drawable/easy_bot"
tools:mark="@drawable/tic" tools:name="bot" /> <ImageButton
android:id="@+id/bt_refresh" android:layout_width="@dimen/bt_refresh"
android:layout_height="@dimen/bt_refresh" android:background="@drawable/bt_red_glow"
android:contentDescription="@string/button_refresh"
android:padding="@dimen/bt_refresh_padding" android:scaleType="fitXY"
android:src="@drawable/ic_refresh"
app:layout_constraintBottom_toBottomOf="@id/result_game"
app:layout_constraintEnd_toEndOf="parent" app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toBottomOf="@id/result_game"
/></androidx.constraintlayout.widget.ConstraintLayout>

®arin res/layout/board.xml:

<?xml version="1.0" encoding="utf-8"?><merge
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools" android:layout_width="match_parent"
android:layout_height="match_parent"
tools:parentTag="androidx.constraintlayout.widget.ConstraintLayout"> <View
android:id="@+id/v_board" android:layout_width="0dp" android:layout_height="0dp"
android:background="@drawable/v_board"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintDimensionRatio="1:1" app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent" app:layout_constraintTop_toTopOf="parent"
/> <ImageView android:id="@+id/cell_2_2" android:layout_width="0dp"
android:layout_height="0dp" android:contentDescription="@null"
android:src="@drawable/cell_empty"
app:layout_constraintBottom_toBottomOf="@id/v_board"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toEndOf="@id/v_board"
app:layout_constraintStart_toStartOf="®@id/v_board"
app:layout_constraintTop_toTopOf="@id/v_board"
app:layout_constraintWidth_percent="@dimen/board_cell" /> <ImageView
android:id="@+id/cell_1_1" android:layout_width="0dp" android:layout_height="0dp"
android:contentDescription="@null" android:src="@drawable/cell_empty"
app:layout_constraintBottom_toTopOf="@id/cell_2_1"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toStartOf="@id/cell_1_2"
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app:layout_constraintStart_toStartOf="@id/v_board"
app:layout_constraintTop_toTopOf="@+id/v_board"
app:layout_constraintWidth_percent="@dimen/board_cell" /> <ImageView
android:id="@+id/cell_1_2" android:layout_width="0dp" android:layout_height="0dp"
android:contentDescription="@null" android:src="@drawable/cell_empty"
app:layout_constraintBottom_toTopOf="®@id/cell_2_2"
app:layout_constraintDimensionRatio="1:1" app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="@id/v_board"
app:layout_constraintWidth_percent="@dimen/board_cell" /> <ImageView
android:id="@+id/cell_1_3" android:layout_width="0dp" android:layout_height="0dp"
android:contentDescription="@null" android:src="@drawable/cell_empty"
app:layout_constraintBottom_toTopOf="@id/cell_2_3"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toEndOf="@id/v_board"
app:layout_constraintStart_toEndOf="@id/cell_1_2"
app:layout_constraintTop_toTopOf="@id/v_board"
app:layout_constraintWidth_percent="@dimen/board_cell" /> <ImageView
android:id="@+id/cell_2_1" android:layout_width="0dp" android:layout_height="0dp"
android:contentDescription="@null" android:src="@drawable/cell_empty"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toStartOf="@id/cell_2_2"
app:layout_constraintStart_toStartOf="@id/v_board"
app:layout_constraintTop_toTopOf="parent"
app:layout_constraintWidth_percent="@dimen/board_cell" /> <ImageView
android:id="@+id/cell_2_3" android:layout_width="0dp" android:layout_height="0dp"
android:contentDescription="@null" android:src="@drawable/cell_empty"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toEndOf="@id/v_board"
app:layout_constraintStart_toEndOf="@id/cell_2_2"
app:layout_constraintTop_toTopOf="parent"
app:layout_constraintWidth_percent="@dimen/board_cell" /> <ImageView
android:id="@+id/cell_3_1" android:layout_width="0dp" android:layout_height="0dp"
android:contentDescription="@null" android:src="@drawable/cell_empty"
app:layout_constraintBottom_toBottomOf="@id/v_board"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toStartOf="@id/cell_3_2"
app:layout_constraintStart_toStartOf="@id/v_board"
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app:layout_constraintTop_toBottomOf="@id/cell_2_1"
app:layout_constraintWidth_percent="@dimen/board_cell" /> <ImageView
android:id="@+id/cell_3_2" android:layout_width="0dp" android:layout_height="0dp"
android:contentDescription="@null" android:src="@drawable/cell_empty"
app:layout_constraintBottom_toBottomOf="@id/v_board"
app:layout_constraintDimensionRatio="1:1" app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toBottomOf="@id/cell_2_2"
app:layout_constraintWidth_percent="@dimen/board_cell" /> <ImageView
android:id="@+id/cell_3_3" android:layout_width="0dp" android:layout_height="0dp"
android:contentDescription="@null" android:src="@drawable/cell_empty"
app:layout_constraintBottom_toBottomOf="@id/v_board"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toEndOf="@id/v_board"
app:layout_constraintStart_toEndOf="@id/cell_3_2"
app:layout_constraintTop_toBottomOf="@id/cell_2_3"
app:layout_constraintWidth_percent="@dimen/board_cell" /></merge>

®arin res/layout/entity_card.xml:

<?xml version="1.0" encoding="utf-8"?>

<merge xmlIns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent">
<androidx.constraintlayout.widget.Guideline
android:id="@+id/top_guideline"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:orientation="horizontal"

app:layout_constraintGuide_percent="0.15" />
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<androidx.constraintlayout.widget.Guideline
android:id="@+id/bottom_guideline"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:orientation="horizontal"
app:layout_constraintGuide_percent="0.85" />
<androidx.constraintlayout.widget.ConstraintLayout
android:id="@+id/cl_entity"
android:layout_width="0dp"
android:layout_height="0dp"
android:background="@drawable/bg_status_inactive"
app:layout_constraintBottom_toBottomOf="@id/bottom_guideline"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="@id/top_guideline">
<TextView

android:id="@+id/tv_name"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textColor="@color/white"
android:textStyle="bold"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toEndOf="parent"

app:layout_constraintStart_toStartOf="parent"
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app:layout_constraintTop_toTopOf="parent"
tools:text="Player" />

<ImageView

android:id="@+id/iv_avatar"
android:layout_width="0dp"
android:layout_height="0dp"
android:contentDescription="@string/avatar"
app:layout_constraintBottom_toTopOf="@id/tv_name"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"

app:layout_constraintTop_toTopOf="parent"

app:layout_constraintWidth_percent="@dimen/iv_entity_card"

tools:src="@drawable/easy_bot" />

<ImageView

android:id="@+id/iv_mark"
android:layout_width="0dp"
android:layout_height="0dp"
android:contentDescription="@string/avatar"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintDimensionRatio="1:1"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"

app:layout_constraintTop_toBottomOf="@id/tv_name"
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app:layout_constraintWidth_percent="@dimen/iv_entity_card"
tools:src="@drawable/tac" />
</androidx.constraintlayout.widget.ConstraintLayout>
<TextView

android:id="@+id/tv_description"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginTop="10dp"
android:textColor="@color/white"

android:textSize="20sp"

android:textStyle="bold"

android:visibility="invisible"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStartOf="parent"
app:layout_constraintTop_toTopOf="@id/bottom_guideline"
tools:text="Winner"

tools:visibility="visible" />

</merge>

®ain tictactoe\customView\ResultGameView.kt:

package com.example.tictactoe.customViewsimport android.content.Contextimport
android.graphics.Bitmapimport android.graphics.Canvasimport
android.graphics.Paintimport android.graphics.Pathimport android.graphics.RectFimport
android.graphics.Typefaceimport android.os.Buildimport android.os.Parcelimport
android.os.Parcelableimport android.util.AttributeSetimport android.view.Viewimport
androidx.appcompat.content.res. AppCompatResourcesimport
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androidx.core.content.withStyledAttributesimport
androidx.core.graphics.drawable.toBitmapimport androidx.core.graphics.withSaveimport
com.example.tictactoe.Rimport com.example.tictactoe.data.Pointimport
com.example.tictactoe.data.ResultGameimport kotlin.math.maxclass ResultGameView
@JvmOverloads constructor( context: Context, attrs: AttributeSet? = null, defStyleAttr: Int =0,
defStyleRes: Int = 0) : View(context, attrs, defStyleAttr, defStyleRes) { private val
backgroundClipPath = Path() private val avatarClipPath = Path() private var avatarRadius = Of
private var avatarMargin = Of private var backgroundCornerRadius = Of private var
sizeTriangle = Of private lateinit var backgroundRect: RectF private lateinit var avatarRect:
RectF private lateinit var center: Point private lateinit var topLeft: Point private lateinit var
bottomLeft: Point private lateinit var bottomRight: Point private lateinit var topSecond: Point
private lateinit var bottomSecond: Point private lateinit var leftSecond: Point private lateinit
var rightSecond: Point var text = "" set(value) { field = value invalidate() } var avatarResld: Int =
0 set(value) { field = value if (value != 0 && width > 0 && height > 0) { updateAvatarBitmap() } }
var avatarBitmap: Bitmap? = null set(value) { field = value invalidate() } init { if (attrs != null) {
initAttrs(attrs, defStyleAttr, defStyleRes) } } private fun initAttrs(attrs: AttributeSet?,
defStyleAttr: Int, defStyleRes: Int) { if (attrs == null | | avatarBitmap == null) { return }
context.withStyledAttributes(attrs, R.styleable.ResultGameView, defStyleAttr, defStyleRes) {
text = getString(R.styleable.ResultGameView_text) ?: "" avatarResId =
getResourceld(R.styleable.ResultGameView_avatar, R.drawable.profile_avatar) } } override
fun onMeasure(widthMeasureSpec: Int, heightMeasureSpec: Int) { val minWidth =
suggestedMinimumWidth + paddingLeft + paddingRight val desiredWidth = max(minWidth,
MeasureSpec.getSize(widthMeasureSpec) + paddingLeft + paddingRight) val desiredHeight =
desiredWidth setMeasuredDimension( resolveSize(desiredWidth, widthMeasureSpec),
resolveSize(desiredHeight, heightMeasureSpec) ) } override fun onSizeChanged(w: Int, h: Int,
oldw: Int, oldh: Int) { super.onSizeChanged(w, h, oldw, oldh) sizeTriangle = width / 10f
backgroundCornerRadius = width / 20f avatarRadius = width / 3.5f avatarMargin = width / 40f
backgroundRect = RectF(0f, Of, width.toFloat(), height.toFloat()) center = Point(width / 2f,
height / 3f) topLeft = Point(0f, 0f) bottomLeft = Point(0f, height.toFloat()) bottomRight =
Point(width.toFloat(), height.toFloat()) topSecond = Point(sizeTriangle, 0f) bottomSecond =
Point(sizeTriangle, height.toFloat()) leftSecond = Point(0f, height.toFloat() - sizeTriangle)
rightSecond = Point(width.toFloat(), height.toFloat() - sizeTriangle) val locale =
context.resources.configuration.locales[0] textPaint.textSize = if (locale.language == "uk")
width / 8f else width / 6f backgroundClipPath.reset() backgroundClipPath.addRoundRect(
backgroundRect, backgroundCornerRadius, backgroundCornerRadius, Path.Direction.CW)
avatarClipPath.reset() avatarClipPath.addCircle( center.x, center.y, avatarRadius -
avatarMargin, Path.Direction.CW ) if (avatarResld != 0) { updateAvatarBitmap() }
avatarBitmap?.let { bitmap -> val bitmapWidth = bitmap.width val bitmapHeight =
bitmap.height val scale = if (bitmapWidth > 0 && bitmapHeight > 0) { (avatarRadius * 2) /
minOf(bitmapWidth, bitmapHeight).toFloat() } else { Of } val left = center.x - (bitmapWidth *
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scale / 2) val top = center.y - (bitmapHeight * scale / 2) avatarRect = RectF( left, top, left +
bitmapWidth * scale, top + bitmapHeight * scale ) } ?: run { avatarRect = RectF(0f, Of, Of, 0f) } }
private val paintMediumPurple = createPaint(R.color.medium_purple) private val
paintRoyalPurple = createPaint(R.color.royal_purple) private val paintBackground =
createPaint(R.color.royal_purple) private val paintAvatar = createPaint(R.color.dark_indigo)
private val textPaint = Paint().apply { color = context.getColor(android.R.color.white) textAlign
= Paint.Align.CENTER style = Paint.Style.FILL_AND_STROKE isAntiAlias = true typeface =
Typeface.create(Typeface.DEFAULT, Typeface.BOLD) } override fun onDraw(canvas: Canvas) {
super.onDraw(canvas) canvas.drawRoundRect( backgroundRect, backgroundCornerRadius,
backgroundCornerRadius, paintBackground ) canvas.withSave {
clipPath(backgroundClipPath) // draw top triangle drawTriangleRow( this, center, topLeft,
topSecond, sizeTriangle, true ) // draw bottom triangle drawTriangleRow( this, center,
bottomLeft, bottomSecond, sizeTriangle, false ) // draw left triangle drawTriangleColumn(
this, center, bottomLeft, leftSecond, sizeTriangle, true ) // draw right triangle
drawTriangleColumn( this, center, bottomRight, rightSecond, sizeTriangle, false ) }
canvas.drawText(text, width / 2f, height / 2f + avatarRadius, textPaint)
canvas.drawCircle(center.x, center.y, avatarRadius, paintAvatar) canvas.withSave {
clipPath(avatarClipPath) avatarBitmap?.let { canvas.drawBitmap(it, null, avatarRect, null) } } }
fun loadResultGame(resultGame: ResultGame) { text = resultGame.result avatarBitmap =
resultGame.avatarBitmap requestLayout() invalidate() } private fun createPaint(color: Int) =
Paint().apply { this.color = context.getColor(color) style = Paint.Style.FILL isAntiAlias = true }
private fun updateAvatarBitmap() { val drawable =
AppCompatResources.getDrawable(context, avatarResld) if (drawable != null) { val size =
(avatarRadius * 2).tolnt() avatarBitmap = if (size > 0) { drawable.toBitmap(width = size, height
= size) } else { drawable.toBitmap(width = 100, height = 100) } } } private fun drawTriangle(x:
Point, y: Point, z: Point, paint: Paint, canvas: Canvas) { val path = Path() path.moveTo(x.x, x.y)
path.lineTo(y.x, y.y) path.lineTo(z.x, z.y) path.close() canvas.drawPath(path, paint) } private
fun drawTriangleRow( canvas: Canvas, center: Point, start: Point, second: Point, size: Float,
startWithMedium: Boolean ) { var y = start var z = second for (i in 1..10) { val useMediumColor
= (i % 2 = 0 && startWithMedium) | | (i % 2 == 0 && IstartWithMedium) val paint = if
(useMediumcColor) paintMediumPurple else paintRoyalPurple drawTriangle(center, y, z, paint,
canvas)y =z z = Point(z.x + size, z.y) } } private fun drawTriangleColumn( canvas: Canvas,
center: Point, start: Point, second: Point, size: Float, startWithMedium: Boolean ) { var y = start
var z = second for (i in 1..10) { val useMediumColor = (i % 2 != 0 && startWithMedium) | | (i % 2
== 0 && IstartWithMedium) val paint = if (useMediumColor) paintMediumPurple else
paintRoyalPurple drawTriangle(center, y, z, paint, canvas) y = z z = Point(z.x, z.y - size) } }
override fun onSavelnstanceState(): Parcelable? { val superState =
super.onSavelnstanceState() val savedState = SavedState(superState) savedState.resultGame
= ResultGame(avatarBitmap, text) return savedState } override fun
onRestorelnstanceState(state: Parcelable?) { val savedState = state as SavedState
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super.onRestorelnstanceState(savedState.superState) avatarBitmap =
savedState.resultGame?.avatarBitmap text = savedState.resultGame?.result ?: "" } class
SavedState : BaseSavedState { var resultGame: ResultGame? = null constructor(superState:
Parcelable?) : super(superState) constructor(parcel: Parcel) : super(parcel) { resultGame = if
(Build.VERSION.SDK_INT >= Build.VERSION_CODES.TIRAMISU) {
parcel.readParcelable(ResultGame::class.java.classLoader, ResultGame::class.java) } else {
@Suppress("DEPRECATION") parcel.readParcelable(ResultGame::class.java.classLoader) } }
override fun writeToParcel(out: Parcel, flags: Int) { super.writeToParcel(out, flags)
out.writeParcelable(resultGame, flags) } companion object { @)JvmField val CREATOR:
Parcelable.Creator<SavedState> = object : Parcelable.Creator<SavedState> { override fun
createFromParcel(source: Parcel): SavedState { return SavedState(source) } override fun
newArray(size: Int): Array<SavedState?> { return Array(size) { null }} } } }}

dann res/values/colors.xml:

<?xml version="1.0" encoding="utf-8"?>

<resources>

<color name="black">#FF000000</color>

<color name="white">#FFFFFFFF</color>

<color name="blue">#3963ed</color>

<color name="red">#eb1751</color>

<color name="yellow">#fed032</color>

<color name="orange">#df6437</color>

<color name="orange_pressed">#f08060</color>

<color name="text_shadow">#2a1c53</color>

<color name="board_background">#6649c4</color>

<color name="board_cell_background">#332167</color>

<color name="indigo_violet">#552fd2</color>

<color name="indigo_violet_pressed">#7a5ff5</color>

<color name="pink">#ad53e7</color>
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<color name="ocean_blue">#2f88b1</color>

<color name="ocean_blue_pressed">#55a8cc</color>
<color name="dark_indigo">#27175d</color>

<color name="dark_violet_blue">#312e81</color>
<color name="toolbar_background">#2a1c75</color>
<color name="profile_background">#1e1b4b</color>
<color name="background_red">#FF6B6B</color>
<color name="background_teal">#4ECDC4</color>
<color name="background_blue">#45B7D1</color>
<color name="background_green">#96CEB4</color>
<color name="background_yellow">#FFEEAD</color>
<color name="background_pink">#D4A5A5</color>
<color name="background_purple">#9B59B6</color>
<color name="background_orange">#E67E22</color>
<color name="gray">#5A5A68</color>

<color name="success_color">#22c55e</color>
<color name="error_color">#DC2626</color>

<color name="evergreen_depths">#297a6f</color>
<color name="midnight_blue">#354cab</color>
<color name="deep_navy">#24306d</color>

<color name="earthy_brown">#5A4B46</color>
<color name="smoky_brown">#473A3E</color>
<color name="deep_amethyst">#74378a</color>

<color name="raspberry_purple">#74378a</color>
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<color name="medium_purple">#6648c4</color>
<color name="royal_purple">#5e41b8</color>

</resources>

®arin res/values/strings.xml (aHrnincbka MOBa, MOBa 3@ 3aMOBYYBAHHAM):

<resources>

<string name="app_name">Tic Tac Toe</string>

<string name="single_player">Single Player</string>
<string name="multiplayer">Multiplayer</string>

<string name="local_multiplayer">Local Multiplayer</string>
<string name="game_title">

<font color="#fed032">T</font>

<font color="#eb1751">I</font>

<font color="#fed032">C</font>

<font color="#fed032">\n</font>

<font color="#eb1751">T</font>

<font color="#fed032">A</font>

<font color="#eb1751">C</font>

<font color="#fed032">\n</font>

<font color="#fed032">T</font>

<font color="#eb1751">0</font>

<font color="#fed032">E</font>

</string>

<string name="select_difficulty">Select Difficulty</string>

<string name="easy_bot">Easy Bot</string>
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<string name="difficult_level_image">Difficult difficulty level icon</string>
<string name="difficult_bot">Difficult Bot</string>

<string name="medium_difficulty_level_image">Medium difficulty level icon</string>
<string name="medium_bot">Medium Bot</string>

<string name="easy_difficulty_level_image">Easy difficulty level icon</string>
<string name="opponent" translatable="false">Opponent</string>

<string name="toolbar_menu">Game Menu</string>

<string name="toolbar_difficulty">Choose Difficulty</string>

<string name="toolbar_bot">Tic-Tac-Toe: Bot</string>

<string name="toolbar_settings">Tic-Tac-Toe: Settings</string>

<string name="toolbar_game_result">Game Over: Play Again?</string>

<string name="toolbar_local_multiplayer">Tic-Tac-Toe: Local Multiplayer</string>

<string name="player_avatar">Player Avatar</string>

<string name="bot_avatar">Bot Avatar</string>

<string name="player_human">Human Player</string>

<string name="player_bot">Bot Player</string>

<string name="you_turn">Your Turn</string>

<string name="toolbar_edit_profile">Edit Profile</string>

<string name="done">Done</string>

<string name="enter_your_nickname">Enter Your Nickname</string>
<string name="nickname">Nickname</string>

<string name="save_changes">Save Changes</string>

<string name="char_count_tv">%d/15</string>
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<string name="settings">Settings</string>

<string name="who_goes_first">Who goes first?</string>
<string name="random">Random</string>

<string name="select_photo">Select Photo</string>
<string name="your_symbol">Your Symbol</string>
<string name="save">Save</string>

<string name="cancel">Cancel</string>

<string name="you">You</string>

<string name="play_as_o">Play as O</string>

<string name="computer">Computer</string>

<string name="play_as_x">Play as X</string>

<string name="avatar">Avatar</string>

<string name="button_refresh">Refresh Button</string>
<string name="you_win">YOU WIN!</string>

<string name="you_lose">YOU LOSE!</string>

<string name="draw">DRAW!</string>

<string name="bot_turn">Bot Turn</string>

<string name="opponent_turn">Opponent Turn</string>
</resources>

®arin res/values-uk/strings.xml (ykpaiHCbka MOBa):
<resources>

<string name="app_name">TicTacToe</string>

<string name="single_player">0aunH rpaseub</string>

<string name="multiplayer">MynbTunnneep</string>
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<string name="local_multiplayer">I'pa ygBox</string>

<string name="game_title">

<font color="#fed032">T</font>

<font color="#eb1751">I</font>

<font color="#fed032">C</font>

<font color="#fed032">\n</font>

<font color="#eb1751">T</font>

<font color="#fed032">A</font>

<font color="#eb1751">C</font>

<font color="#fed032">\n</font>

<font color="#fed032">T</font>

<font color="#eb1751">0</font>

<font color="#fed032">E</font>

</string>

<string name="select_difficulty">BnbepiTb cknagHictb</string>

<string name="easy_bot">/lerkunin 60T</string>

<string name="difficult_level_image">306paxeHHs1 cknagHoro piBHa</string>
<string name="difficult_bot">CknagHui 60T1</string>

<string name="medium_difficulty_level_image">306paxxeHHs cepegHbOro piBHA</string>
<string name="medium_bot">CepeaHin 60T</string>

<string name="easy_difficulty_level_image">306paxxeHHsi nerkoro piBHs</string>
<string name="toolbar_menu">MeHto rpun</string>

<string name="toolbar_difficulty">06epiTb cknagHictb</string>

<string name="toolbar_bot">TicTacToe: pa 3 60TOM</string>
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<string name="toolbar_settings">TicTacToe: HanawTtyBaHHA</string>
<string name="toolbar_game_result">I'pa 3aBepweHa: paTtn we?</string>
<string name="toolbar_local_multiplayer">TicTacToe: pa yaBox</string>
<string name="player_avatar">ABaTap rpasus</string>

<string name="bot_avatar">ABaTtap 6oTa</string>

<string name="player_human">l'paBeub</string>

<string name="player_bot">boT</string>

<string name="you_turn">Baw xiag</string>

<string name="toolbar_edit_profile">Pegarysatn npodinb</string>
<string name="done">loToBO</string>

<string name="enter_your_nickname">BBegiTb Ball HikHeNM</string>
<string name="nickname">HikHem</string>

<string name="save_changes">36epert 3miHn</string>

<string name="char_count_tv">%d/15</string>

<string name="settings">HanawtyBaHHA</string>

<string name="who_goes_first">XT0 xoAnTb Nepwmnm?</string>

<string name="random">BunagkoBo</string>

<string name="select_photo">Bubpatun ¢oto</string>
<string name="your_symbol">Baw cumBon</string>
<string name="save">36epertun</string>

<string name="cancel">CkacyBaTun</string>

<string name="you">Bu</string>

<string name="play_as_o">I'patu 3a O</string>
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<string name="computer">Komn\'totep</string>
<string name="play_as_x">IpaTtu 3a X</string>
<string name="avatar">Asartap</string>

<string name="button_refresh">Ipatun we</string>
<string name="you_win">BW MNEPEMOTI /1IN!</string>
<string name="you_lose">BW MPOIPA/IN!</string>
<string name="draw">HI4WA!</string>

<string name="bot_turn">Xig 6ota</string>

<string name="opponent_turn">Xig cynepHwuka</string>
</resources>

®ainn res/values/dimens.xml:

<?xml version="1.0" encoding="utf-8"?>
<resources>

<dimen name="bt_difficulty_text">28sp</dimen>
<dimen name="bt_menu_text">28sp</dimen>
<dimen name="menu_title">110sp</dimen>
<dimen name="board_cell">0.3</dimen>

<dimen name="iv_entity_card">0.3</dimen>
<dimen name="avatar_size">20dp</dimen>

<dimen name="bt_refresh">90dp</dimen>

<dimen name="bt_refresh_padding">14dp</dimen>
<dimen name="result_game_margin">10dp</dimen>
<dimen name="difficulty_tv">50sp</dimen>

</resources>
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®awin res/values-uk/dimens.xmil:

<?xml version="1.0" encoding="utf-8"?>

<resources>

<dimen name="bt_difficulty_text">24sp</dimen>

<dimen name="difficulty_tv">35sp</dimen>

</resources>

®awn res/values/themes.xml:

<resources>

<style name="Base.Theme.TicTacToe" parent="Theme.Material3.DayNight.NoActionBar">
<item name="android:statusBarColor">@color/toolbar_background</item>
</style>

<style name="bt_main_menu">

<item name="android:layout_width">0dp</item>

<item name="android:layout_height">0dp</item>

<item name="android:textColor">@color/white</item>

<item name="android:textSize">@dimen/bt_menu_text</item>
<item name="android:textStyle">bold</item>

<item name="backgroundTint">@null</item>

<item name="layout_constraintHeight_percent">0.085</item>
<item name="layout_constraintWidth_percent">0.75</item>
<item name="layout_constraintStart_toStartOf">parent</item>
<item name="layout_constraintEnd_toEndOf">parent</item>
</style>

<style name="bt_difficulty">
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<item name="android:layout_width">0dp</item>

<item name="android:layout_height">0dp</item>

<item name="android:layout_marginStart">60dp</item>
<item name="android:paddingStart">45dp</item>

<item name="android:paddingEnd">0dp</item>

<item name="android:textColor">@color/white</item>
<item name="android:textSize">@dimen/bt_difficulty_text</item>
<item name="backgroundTint">@null</item>

<item name="layout_constraintStart_toStartOf">parent</item>
<item name="layout_constraintEnd_toEndOf">parent</item>
<item name="layout_constraintHeight_percent">0.1</item>
<item name="layout_constraintWidth_percent">0.65</item>
</style>

<style name="ic_difficulty">

<item name="android:layout_width">120dp</item>

<item name="android:layout_height">120dp</item>

<item name="android:layout_marginEnd">-60dp</item>
</style>

<style name="item_settings">

<item name="android:layout_width">0dp</item>

<item name="android:layout_height">70dp</item>

<item name="android:background">@drawable/v_board</item>

<item name="android:backgroundTint">@color/profile_background</item>

<item name="android:layout_marginTop">10dp</item>
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<item name="layout_constraintEnd_toStartOf">@+id/end_guide_line</item>

<item name="layout_constraintStart_toEndOf">@+id/begin_guide_line</item>
</style>

<style name="ic_bg_settings">

<item name="android:layout_width">42dp</item>

<item name="android:layout_height">42dp</item>

<item name="android:layout_marginStart">15dp</item>
<item name="android:backgroundTint">@color/deep_navy</item>
</style>

<style name="ic_settings">

<item name="android:layout_width">32dp</item>

<item name="android:layout_height">32dp</item>

<item name="android:padding">2dp</item>

</style>

<style name="item_tv_settings">

<item name="android:layout_width">wrap_content</item>
<item name="android:layout_height">wrap_content</item>
<item name="android:layout_marginStart">10dp</item>
<item name="android:textColor">@color/white</item>
<item name="android:textSize">22sp</item>

</style>

<style name="tv_settings">

<item name="android:layout_width">wrap_content</item>
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<item name="android:layout_height">wrap_content</item>
<item name="android:layout_marginTop">35dp</item>
<item name="android:textColor">@color/white</item>
<item name="android:textSize">20sp</item>

<item name="android:textStyle">bold</item>

</style>

<style name="bt_settings">

<item name="android:layout_width">0dp</item>

<item name="android:layout_height">70dp</item>
<item name="android:textColor">@color/white</item>
<item name="android:textSize">20sp</item>

<item name="android:textStyle">bold</item>

<item name="cornerRadius">15dp</item>

</style>

<style name="Theme.TicTacToe" parent="Base.Theme.TicTacToe" />

</resources>

JIOJIATOK B

Koa ans nobynoBu KOHTpakTiB rpadivuHoro iHTepdericy Ta Hasirauii

®awn contract/Navigator.kt:

package com.example.tictactoe.contract
import androidx.fragment.app.Fragment
import com.example.tictactoe.data.EntityCard
import com.example.tictactoe.data.ResultGame

import com.example.tictactoe.fragments.OnRefreshClick
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fun Fragment.navigator(): Navigator {
return requireActivity() as Navigator

}

interface Navigator {

fun showBotGameScreen(level: Int)

fun showDifficultyScreen()

fun showEditProfileScreen()

fun showSettingsMenuScreen()

fun showLocalMultiplayerScreen()

fun showGameOverScreen(
humanEntityCard: EntityCard,
opponentEntityCard: EntityCard,
resultGame: ResultGame,
onRefreshClick: OnRefreshClick

)

fun goBack()

fun goToMenu()

fun createCustomToolbarAction(action: CustomAction)
}

®ainn contract/ HasCustomAction.kt:
package com.example.tictactoe.contract
import androidx.annotation.DrawableRes
import androidx.annotation.StringRes

interface HasCustomAction {
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fun getCustomAction(): CustomAction
}

class CustomAction(

@DrawableRes val iconRes: Int,
@StringRes val textRes: Int,

val onCustomAction: Runnable

®ann contract/ HasCustomTitle.kt:

package com.example.tictactoe.contract
import androidx.annotation.StringRes
interface HasCustomTitle {

@StringRes

fun getTitleRes(): Int }

AOJATOK B

Kog, ronoBHOI aKTUBHOCTI Nporpamu

®arin tictactoe\MainActivity.kt:

package com.example.tictactoe

import android.graphics.Color

import android.os.Bundle

import android.view.Menu

import android.view.Menultem

import androidx.appcompat.app.AppCompatActivity
import androidx.core.content.ContextCompat

import androidx.core.graphics.drawable.DrawableCompat
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import androidx.fragment.app.Fragment

import androidx.fragment.app.FragmentManager

import com.example.tictactoe.contract.CustomAction

import com.example.tictactoe.contract.HasCustomAction
import com.example.tictactoe.contract.HasCustomTitle
import com.example.tictactoe.contract.Navigator

import com.example.tictactoe.data.EntityCard

import com.example.tictactoe.data.ResultGame

import com.example.tictactoe.databinding.ActivityMainBinding
import com.example.tictactoe.fragments.BotGameFragment
import com.example.tictactoe.fragments.DifficultyFragment
import com.example.tictactoe.fragments.EditProfileFragment
import com.example.tictactoe.fragments.GameOverFragment

import com.example.tictactoe.fragments.LocalMultiplayerFragment

import com.example.tictactoe.fragments.MenuFragment
import com.example.tictactoe.fragments.SettingsFragment
class MainActivity : AppCompatActivity(), Navigator {
private lateinit var binding: ActivityMainBinding

private val currentFragment: Fragment

get() = supportFragmentManager.findFragmentById(R.id.fragmentContainer)!!
private val fragmentListener = object : FragmentManager.FragmentLifecycleCallbacks() {

override fun onFragmentStarted(fm: FragmentManager, f: Fragment) {

super.onFragmentStarted(fm, f)
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updateUi()
}

}

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

binding = ActivityMainBinding.inflate(layoutInflater).also { setContentView(it.root) }
setSupportActionBar(binding.toolbar)

if (savedInstanceState == null) {

val fragment = MenuFragment()

supportFragmentManager

.beginTransaction()

.setCustomAnimations(

R.anim.slide_in,

R.anim.fade_out,

R.anim.fade_in,

R.anim.slide_out

)

.add(R.id.fragmentContainer, fragment)

.commit()

}
supportFragmentManager.registerFragmentLifecycleCallbacks(fragmentListener, false)
}

override fun onCreateOptionsMenu(menu: Menu?): Boolean {

updateUi()
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return true

}

private fun launchFragment(fragment: Fragment) {
supportFragmentManager

.beginTransaction()

.setCustomAnimations(

R.anim.slide_in,

R.anim.fade_out,

R.anim.fade_in,

R.anim.slide_out

)

.addToBackStack(null)
.replace(R.id.fragmentContainer, fragment)
.commit()

}

override fun onSupportNavigateUp(): Boolean {
goBack()

return true

}

override fun onDestroy() {

super.onDestroy()
supportFragmentManager.unregisterFragmentLifecycleCallbacks(fragmentListener)

}

override fun showDifficultyScreen() {
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launchFragment(DifficultyFragment())

}

override fun showEditProfileScreen() {
launchFragment(EditProfileFragment())

}

override fun showSettingsMenuScreen() {
launchFragment(SettingsFragment())

}

override fun showBotGameScreen(level: Int) {
launchFragment(BotGameFragment.newInstance(level))
}

override fun showLocalMultiplayerScreen() {
launchFragment(LocalMultiplayerFragment())
}

override fun showGameOverScreen(
humanEntityCard: EntityCard,
opponentEntityCard: EntityCard,

resultGame: ResultGame,

onRefreshClick: () -> Unit

){

val fragment = GameOverFragment.newInstance(
humanEntityCard,

opponentEntityCard,

resultGame
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)

fragment.onRefreshClick = onRefreshClick
launchFragment(fragment)

}

override fun goBack() {
onBackPressedDispatcher.onBackPressed()
}

override fun goToMenu() {

supportFragmentManager.popBackStack(null,
FragmentManager.POP_BACK_STACK_INCLUSIVE)

}

private fun updateUi() {

val fragment = currentFragment

if (fragment is HasCustomTitle) {

binding.toolbar.title = getString(fragment.getTitleRes())
} else {

binding.toolbar.title = getString(R.string.toolbar_menu)
}

if (supportFragmentManager.backStackEntryCount > 0) {
supportActionBar?.setDisplayHomeAsUpEnabled(true)
supportActionBar?.setDisplayShowHomeEnabled(true)
} else {
supportActionBar?.setDisplayHomeAsUpEnabled(false)

supportActionBar?.setDisplayShowHomeEnabled(false)
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}

if (fragment is HasCustomAction) {
createCustomToolbarAction(fragment.getCustomAction())
}else {

binding.toolbar.menu.clear()

}

}

override fun createCustomToolbarAction(action: CustomAction) {
binding.toolbar.menu.clear()

val iconDrawable = DrawableCompat.wrap(ContextCompat.getDrawable(this,
action.iconRes)!!)

iconDrawable.setTint(Color.WHITE)

val menultem = binding.toolbar.menu.add(action.textRes)
menultem.setShowAsAction(Menultem.SHOW_AS_ACTION_ALWAYYS)
menultem.icon = iconDrawable
menultem.setOnMenultemClickListener {
action.onCustomAction.run()

return@setOnMenultemClickListener true

}

AOAATOK T
Koa Ans CTBOPEHHS BIACHUX KOMIMOHEHTIB rpu

darin customViews/ BoardView.kt:
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package com.example.tictactoe.customViews

import android.animation.Animator

import android.animation.AnimatorListenerAdapter
import android.animation.AnimatorSet

import android.animation.ObjectAnimator

import android.animation.PropertyValuesHolder
import android.content.Context

import android.graphics.Color

import android.os.Parcel

import android.os.Parcelable

import android.util.AttributeSet

import android.view.LayoutInflater

import android.view.animation.AccelerateDeceleratelnterpolator
import android.view.animation.AccelerateInterpolator
import android.view.animation.Deceleratelnterpolator

import android.widget.ImageView

import androidx.constraintlayout.widget.ConstraintLayout
import com.example.tictactoe.R

import com.example.tictactoe.ai.Mark

import com.example.tictactoe.databinding.BoardBinding
import kotlinx.coroutines.CoroutineScope

import kotlinx.coroutines.Dispatchers

import kotlinx.coroutines.Job
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import kotlinx.coroutines.cancel

import kotlinx.coroutines.delay

import kotlinx.coroutines.launch

import kotlin.properties.Delegates

enum class GameState {

ONGOING,

HUMAN_WIN,

AI_WIN,

DRAW

}

typealias BoardViewListener = (r: Int, c: Int) -> Unit
typealias GameStateListener = (GameState) -> Unit
class BoardView @JvmOverloads constructor(
context: pZy Context,

attrs: AttributeSet? = null,

defStyleAttr: Int = 0,

defStyleRes: Int =0

) : ConstraintLayout(context, attrs, defStyleAttr, defStyleRes) {
private val binding: BoardBinding

private val cells: Array<ImageView>

var humanMark: Int by Delegates.notNull<Int>()
private var boardState = Array(3) { IntArray(3) {0 }}
private val movelListeners = mutableListOf<BoardViewListener>()

private val gameStateListeners = mutableListOf<GameStateListener>()

Plag 3BiT Npo BusBNeHHs LLI



internal var currentGameState: GameState = GameState.ONGOING

set(value) {

if (field != value) {

field = value
notifyGameStateChanged(value)

}

}

init {

val inflater = LayoutInflater.from(context)
inflater.inflate(R.layout.board, this, true)
binding = BoardBinding.bind(this)

cells = getCells()
setupCellClickListeners()

}

private fun setupCellClickListeners() {
for (cell in cells) {

cell.setOnClickListener {

val index = cells.indexOf{(it)

val row =index /3

val col =index % 3

if (boardState[row][col] == 0 && currentGameState == GameState.ONGOING) {

makeHumanMove(row, col)

}
}
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}

}

private fun makeHumanMove(row: Int, col: Int) {
notifyChanges(row, col)

checkGameState()

}

fun setMove(row: Int, column: Int, mark: Mark) {
val cell = cells[row * 3 + column]

when (mark) {

Mark.TAC -> updatecCell(cell, TAC)

Mark.TIC -> updateCell(cell, TIC)

else -> return

}

boardState[row][column] = if (mark == Mark.TIC) 1 else -1
checkGameState()

}

private fun checkGameState() {

val humanValue = if (humanMark ==TIC) 1 else -1
val aiValue = if (humanMark == TIC) -1 else 1

if (checkWin(humanValue)) {

currentGameState = GameState. HUMAN_WIN

} else if (checkWin(aiValue)) {

currentGameState = GameState.AI_ WIN

} else if (isBoardFull()) {
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currentGameState = GameState.DRAW
}else {

currentGameState = GameState.ONGOING
}

}

private fun checkWin(player: Int): Boolean {

for (row in 0 until 3) {

if (boardState[row].all { it == player }) return true

}

for (col in 0 until 3) {

if ((0 until 3).all { boardState[it][col] == player }) return true
}

if ((0 until 3).all { boardState[it][it] == player }) return true
if ((0 until 3).all { boardState[it][2 - it] == player }) return true
return false

}

private fun isBoardFull(): Boolean {

return boardState.all { row -> row.all {it!=0}}

}

fun addMovelListener(listener: BoardViewListener) {
movelisteners.add(listener)

}

fun addGameStateListener(listener: GameStatelListener) {

gameStateListeners.add(listener)
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}

private fun notifyChanges(row: Int, col: Int) {
movelisteners.forEach { it.invoke(row, col) }

}

private val scope = CoroutineScope(Dispatchers.Main + Job())

private fun notifyGameStateChanged(state: GameState) {
scope.launch {

when (state) {

GameState. HUMAN_WIN -> {

val winLine = getWinLine(humanMark)
animateWinLine(winLine)

delay(1000)

}

GameState.AI_WIN -> {

val computerMark = if (humanMark == TIC) TAC else TIC
val winLine = getWinLine(computerMark)
animateWinLine(winLine)

delay(1000)

}

GameState.DRAW -> {

delay(1000)

}

GameState.ONGOING -> {

}
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}

gameStateListeners.forEach { it.invoke(state) }
}

}

override fun onDetachedFromWindow() {
super.onDetachedFromWindow()
scope.cancel()

}

private fun getWinLine(markResld: Int): Array<ImageView> {
val boardValue = if (markResId == TIC) 1 else -1
for (i in O until 3) {

if (boardState[0][i] == boardValue && boardState[1][i] == boardValue && boardState[2][i] ==
boardValue) {

return arrayOf(getCells()[i], getCells()[i + 3], getCells()[i + 6])

}

if (boardState[i][0] == boardValue && boardState[i][1] == boardValue && boardState[i][2] ==
boardValue) {

return arrayOf(getCells()[i * 3], getCells()[i * 3 + 1], getCells()[i * 3 + 2])
}

}

if (boardState[0][0] == boardValue && boardState[1][1] == boardValue && boardState[2][2] ==
boardValue) {

return arrayOf(getCells()[0], getCells()[4], getCells()[8])

}

if (boardState[0][2] == boardValue && boardState[1][1] == boardValue && boardState[2][0] ==
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boardValue) {

return arrayOf(getCells()[2], getCells()[4], getCells()[6])

}

return emptyArray()

}

private fun animateWinLine(winLine: Array<ImageView>) {

if (winLine.isEmpty()) return

for (cell in winLine) {

cell.alpha=1f

cell.scaleX = 1f

cell.scaleY = 1f

}

val duration = 300L

val delay = 100L

for (i in winLine.indices) {

val cell = winLineli]

val scaleUp = ObjectAnimator.ofPropertyValuesHolder(
cell,

PropertyValuesHolder.ofFloat("scaleX", 1.2f),
PropertyValuesHolder.ofFloat("scaleY", 1.2f)
)-apply {

this.duration = duration

this.startDelay = i * delay
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interpolator = Deceleratelnterpolator()

}

val scaleDown = ObjectAnimator.ofPropertyValuesHolder(

cell,
PropertyValuesHolder.ofFloat("scaleX", 1f),
PropertyValuesHolder.ofFloat("scaleY", 1f)
)-apply {

this.duration = duration

interpolator = AcceleratelInterpolator()

}

val highlight = ObjectAnimator.ofArgb(
cell,

"colorFilter",

Color.WHITE,

Color.YELLOW

)-apply {

this.duration = duration * 2
this.startDelay = i * delay

interpolator = AccelerateDeceleratelnterpolator()
repeatCount = ObjectAnimator.INFINITE
repeatMode = ObjectAnimator.REVERSE

}

val animatorSet = AnimatorSet().apply {

playSequentially(scaleUp, scaleDown)
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}

animatorSet.start()
highlight.start()
}

}

override fun onSavelnstanceState(): Parcelable {
val superState = super.onSavelnstanceState()!!

val savedState = SavedState(superState)

savedState.boardState = boardState.flatMap { it.toList() }.toIntArray()

savedState.gameState = currentGameState.ordinal
return savedState

}

override fun onRestorelnstanceState(state: Parcelable?) {
val savedState = state as SavedState
super.onRestorelnstanceState(savedState.superState)
val flatState = savedState.boardState

for (i in O until 3) {

for (j in O until 3) {

boardState[i][j] = flatState[i * 3 + ]

when (flatState[i * 3 + j]) {

1 -> updateCell(cells[i * 3 + j], TIC)

-1 -> updateCell(cells[i * 3 + j], TAC)

}

}
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}

currentGameState = GameState.entries.toTypedArray()[savedState.gameState]
}

private fun getCells(): Array<ImageView> {

with(binding) {

return arrayOf(

cell11, cell12, cell13,

cell21, cell22, cell23,

cell31, cell32, cell33

)

}

}

private fun updateCell(imageView: ImageView, newDrawableRes: Int) {
imageView.tag = newDrawableRes

imageView.isClickable = false

val halfDuration = 150L

val flipOut = ObjectAnimator.ofFloat(imageView, "rotationY", Of, 90f).apply {
duration = halfDuration

interpolator = AcceleratelInterpolator()

}

flipOut.addListener(object : AnimatorListenerAdapter() {

override fun onAnimationEnd(animation: Animator) {
imageView.setiImageResource(newDrawableRes)

imageView.rotationY = -90f
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val flipIn = ObjectAnimator.ofFloat(imageView, "rotationY", -90f, Of).apply {

duration = halfDuration

interpolator = Deceleratelnterpolator()

}

flipIn.start()

}

1

flipOut.start()

}

companion object {

private val TIC = R.drawable.cell_tic

private val TAC = R.drawable.cell_tac

}

class SavedState : BaseSavedState {

var boardState: IntArray = IntArray(9)

var gameState: Int=0

constructor(superState: Parcelable) : super(superState)
constructor(parcel: Parcel) : super(parcel) {
boardState = parcel.createIntArray() ?: IntArray(9)
gameState = parcel.readInt()

}

override fun writeToParcel(out: Parcel, flags: Int) {
super.writeToParcel(out, flags)

out.writeIntArray(boardState)
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out.writeInt(gameState)
}

companion object {
@JvmField

val CREATOR = object : Parcelable.Creator<SavedState> {

override fun createFromParcel(parcel: Parcel): SavedState {

return SavedState(parcel)

}

override fun newArray(size: Int): Array<SavedState?> {
return arrayOfNulls(size)

}

}

}

®arin customViews/ EntityCardView.kt:

package com.example.tictactoe.customViews
import android.content.Context

import android.content.res.Resources

import android.graphics.Bitmap

import android.graphics.drawable.BitmapDrawable
import android.os.Build

import android.os.Parcel

import android.os.Parcelable
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import android.util. AttributeSet
import android.util. TypedValue
import android.view.LayoutInflater

import android.widget.ImageView

import androidx.constraintlayout.widget.ConstraintLayout

import androidx.core.content.withStyledAttributes
import androidx.core.graphics.drawable.toBitmap
import com.example.tictactoe.R

import com.example.tictactoe.data.EntityCard

import com.example.tictactoe.databinding.EntityCardBinding

class EntityCardView @JvmOverloads constructor(

context: Context, attrs: AttributeSet? = null, defStyleAttr: Int = 0, defStyleRes: Int = 0

) : ConstraintLayout(context, attrs, defStyleAttr, defStyleRes) {

private val binding: EntityCardBinding

mnn

var name: String =
set(value) {

field = value
binding.tvName.text = value
}

val ivAvatar: ImageView
get() = binding.ivAvatar

var avatarResld: Int=0

set(value) {

Plag 3BiT Npo BusBNeHHs LLI

123



field = value
binding.ivAvatar.setimageResource(value)
updateAvatarBitmapFromImageView()

}

var avatarBitmap: Bitmap? = null
set(value) {

field = value

if (value !'= null) {
binding.ivAvatar.setImageBitmap(value)

}

}

var mark: Int=0
set(value) {

field = value

binding.ivMark.setimageResource(value)

}

var description: String =
set(value) {

field = value
binding.tvDescription.text = value
}

var active = false

set(value) {

field = value

Plag 3BiT Npo BusBNeHHs LLI

124



binding.tvDescription.visibility = if (value) VISIBLE else GONE

binding.clEntity.setBackgroundResource(if (value) R.drawable.bg_status_active else
R.drawable.bg_status_inactive)

}

init {

val inflater = LayoutInflater.from(context)
inflater.inflate(R.layout.entity_card, this, true)
binding = EntityCardBinding.bind(this)

updateAvatarBitmapFromImageView()

}

adjustTextSize()

initializeAttributes(attrs, defStyleAttr, defStyleRes)
}

fun loadEntityCard(entityCard: EntityCard) {

name = entityCard.name

avatarBitmap = entityCard.avatar

mark = entityCard.mark

description = entityCard.description

invalidate()

}

private fun adjustTextSize() {

val screenWidth = Resources.getSystem().displayMetrics.widthPixels

val textSizeInDp = screenWidth * 0.045f / Resources.getSystem().displayMetrics.density
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binding.tvName.setTextSize(TypedValue. COMPLEX_UNIT_DIP, textSizeInDp)
binding.tvDescription.setTextSize(TypedValue. COMPLEX_UNIT_DIP, textSizeInDp)

}

private fun initializeAttributes(attrs: AttributeSet?, defStyleAttr: Int, defStyleRes: Int) {
if (attrs == null) return

context.withStyledAttributes(

attrs, R.styleable.EntityCardView, defStyleAttr, defStyleRes

){

name =

getString(R.styleable.EntityCardView_name) ?: context.getString(R.string.easy_bot)
avatarResld = getResourceld(R.styleable.EntityCardView_avatar, R.drawable.easy_bot)
mark = getResourceld(R.styleable.EntityCardView_mark, R.drawable.tac)

description = getString(R.styleable.EntityCardView_description) ?: ™"

active = getBoolean(R.styleable.EntityCardView_active, false)

}

}

private fun updateAvatarBitmapFromImageView() {
val drawable = binding.ivAvatar.drawable
avatarBitmap = if (drawable is BitmapDrawable) {
drawable.bitmap

} else {

drawable?.toBitmap()

}

}

Plag 3BiT Npo BuABAeHHs LLI 126



Override fun onSavelnstanceState(): Parcelable {

val superState = super.onSavelnstanceState()

val savedState = SavedState(superState)
savedState.entityCard = EntityCard(name, description, avatarBitmap, mark)
return savedState

}

override fun onRestorelnstanceState(state: Parcelable?) {
if (state lis SavedState) {
super.onRestorelnstanceState(state)

return

}

super.onRestorelnstanceState(state.superState)
state.entityCard?.let {

name = it.name

description = it.description

avatarBitmap = it.avatar

mark = it.mark

}

class SavedState : BaseSavedState {

var entityCard: EntityCard? = null
constructor(superState: Parcelable?) : super(superState)
constructor(parcel: Parcel) : super(parcel) {

entityCard = if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.TIRAMISU) {
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parcel.readParcelable(EntityCard::class.java.classLoader, EntityCard::class.java)
}else {

@Suppress("DEPRECATION") parcel.readParcelable(EntityCard::class.java.classLoader)
}

}

override fun writeToParcel(out: Parcel, flags: Int) {
super.writeToParcel(out, flags)
out.writeParcelable(entityCard, flags)

}

companion object {

@JvmField

val CREATOR: Parcelable.Creator<SavedState> = object : Parcelable.Creator<SavedState> {
override fun createFromParcel(source: Parcel): SavedState {
return SavedState(source)

}

override fun newArray(size: Int): Array<SavedState?> {
return arrayOfNulls(size)

}

}
}

darin customViews/ ResultGameView.kt:

package com.example.tictactoe.customViews
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import android.content.Context

import android.graphics.Bitmap

import android.graphics.Canvas

import android.graphics.Paint

import android.graphics.Path

import android.graphics.RectF

import android.graphics.Typeface

import android.os.Build

import android.os.Parcel

import android.os.Parcelable

import android.util. AttributeSet

import android.view.View

import androidx.appcompat.content.res.AppCompatResources
import androidx.core.content.withStyledAttributes
import androidx.core.graphics.drawable.toBitmap

import androidx.core.graphics.withSave

import com.example.tictactoe.R

import com.example.tictactoe.data.Point

import com.example.tictactoe.data.ResultGame

import kotlin.math.max

class ResultGameView @JvmOverloads constructor(

context: Context, attrs: AttributeSet? = null, defStyleAttr: Int = 0, defStyleRes: Int = 0

) : View(context, attrs, defStyleAttr, defStyleRes) {
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private val backgroundClipPath = Path()
private val avatarClipPath = Path()

private var avatarRadius = Of

private var avatarMargin = Of

private var backgroundCornerRadius = Of
private var sizeTriangle = Of

private lateinit var backgroundRect: RectF
private lateinit var avatarRect: RectF
private lateinit var center: Point

private lateinit var topLeft: Point

private lateinit var bottomLeft: Point
private lateinit var bottomRight: Point
private lateinit var topSecond: Point
private lateinit var bottomSecond: Point
private lateinit var leftSecond: Point
private lateinit var rightSecond: Point

var text =""
set(value) {

field = value

invalidate()

var avatarResId: Int=0
set(value) {

field = value
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if (value I= 0 && width > 0 && height > 0) {
updateAvatarBitmap()

}

}

var avatarBitmap: Bitmap? = null
set(value) {

field = value

invalidate()

}

init {

if (attrs !=null) {

initAttrs(attrs, defStyleAttr, defStyleRes)
}

}

private fun initAttrs(attrs: AttributeSet?, defStyleAttr: Int, defStyleRes: Int) {

if (attrs == null | | avatarBitmap == null) {
return

}

context.withStyledAttributes(attrs, R.styleable.ResultGameView, defStyleAttr, defStyleRes) {

text = getString(R.styleable.ResultGameView_text) 7: ""

avatarResld =

getResourceld(R.styleable.ResultGameView_avatar, R.drawable.profile_avatar)

}

}
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override fun onMeasure(widthMeasureSpec: Int, heightMeasureSpec: Int) {
val minWidth = suggestedMinimumWidth + paddingLeft + paddingRight
val desiredWidth =

max(minWidth, MeasureSpec.getSize(widthMeasureSpec) + paddingLeft + paddingRight)
val desiredHeight = desiredWidth

setMeasuredDimension(

resolveSize(desiredWidth, widthMeasureSpec),
resolveSize(desiredHeight, heightMeasureSpec)

)

}

override fun onSizeChanged(w: Int, h: Int, oldw: Int, oldh: Int) {
super.onSizeChanged(w, h, oldw, oldh)

sizeTriangle = width / 10f

backgroundCornerRadius = width / 20f

avatarRadius = width / 3.5f

avatarMargin = width / 40f

backgroundRect = RectF(0f, Of, width.toFloat(), height.toFloat())

center = Point(width / 2f, height / 3f)

topLeft = Point(Of, Of)

bottomLeft = Point(0f, height.toFloat())

bottomRight = Point(width.toFloat(), height.toFloat())

topSecond = Point(sizeTriangle, 0f)

bottomSecond = Point(sizeTriangle, height.toFloat())

leftSecond = Point(0f, height.toFloat() - sizeTriangle)
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rightSecond = Point(width.toFloat(), height.toFloat() - sizeTriangle)
val locale = context.resources.configuration.locales[0]
textPaint.textSize = if (locale.language == "uk") width / 8f else width / 6f
backgroundClipPath.reset()

backgroundClipPath.addRoundRect(

backgroundRect, backgroundCornerRadius, backgroundCornerRadius, Path.Direction.CW
)

avatarClipPath.reset()

avatarClipPath.addCircle(

center.x, center.y, avatarRadius - avatarMargin, Path.Direction.CW
)

if (avatarReslId != 0) {

updateAvatarBitmap()

}

avatarBitmap?.let { bitmap ->

val bitmapWidth = bitmap.width

val bitmapHeight = bitmap.height

val scale = if (bitmapWidth > 0 && bitmapHeight > 0) {
(avatarRadius * 2) / minOf(bitmapWidth, bitmapHeight).toFloat()
}else {

of

}

val left = center.x - (bitmapWidth * scale / 2)

val top = center.y - (bitmapHeight * scale / 2)
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avatarRect = RectF(

left, top, left + bitmapWidth * scale, top + bitmapHeight * scale
)

}?run{

avatarRect = RectF(0f, Of, Of, Of)

}

}

private val paintMediumPurple = createPaint(R.color.medium_purple)
private val paintRoyalPurple = createPaint(R.color.royal_purple)
private val paintBackground = createPaint(R.color.royal_purple)
private val paintAvatar = createPaint(R.color.dark_indigo)
private val textPaint = Paint().apply {

color = context.getColor(android.R.color.white)

textAlign = Paint.Align.CENTER

style = Paint.Style.FILL_AND_STROKE

isAntiAlias = true

typeface = Typeface.create(Typeface.DEFAULT, Typeface.BOLD)
}

override fun onDraw(canvas: Canvas) {

super.onDraw(canvas)

canvas.drawRoundRect(

backgroundRect, backgroundCornerRadius, backgroundCornerRadius, paintBackground

)

canvas.withSave {
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clipPath(backgroundClipPath)

// draw top triangle

drawTriangleRow(

this, center, topLeft, topSecond, sizeTriangle, true

)

// draw bottom triangle

drawTriangleRow(

this, center, bottomLeft, bottomSecond, sizeTriangle, false
)

// draw left triangle

drawTriangleColumn(

this, center, bottomLeft, leftSecond, sizeTriangle, true

)

// draw right triangle

drawTriangleColumn(

this, center, bottomRight, rightSecond, sizeTriangle, false
)

}

canvas.drawText(text, width / 2f, height / 2f + avatarRadius, textPaint)
canvas.drawCircle(center.x, center.y, avatarRadius, paintAvatar)
canvas.withSave {

clipPath(avatarClipPath)

avatarBitmap?.let {
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canvas.drawBitmap(it, null, avatarRect, null)

}

}

}

fun loadResultGame(resultGame: ResultGame) {
text = resultGame.result

avatarBitmap = resultGame.avatarBitmap
requestLayout()

invalidate()

}

private fun createPaint(color: Int) = Paint().apply {
this.color = context.getColor(color)

style = Paint.Style.FILL

isAntiAlias = true

}

private fun updateAvatarBitmap() {

val drawable = AppCompatResources.getDrawable(context, avatarResId)
if (drawable != null) {

val size = (avatarRadius * 2).toInt()
avatarBitmap = if (size > 0) {
drawable.toBitmap(width = size, height = size)
}else {

drawable.toBitmap(width = 100, height = 100)

}
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}

}

private fun drawTriangle(x: Point, y: Point, z: Point, paint: Paint, canvas: Canvas) {
val path = Path()

path.moveTo(X.X, X.y)

path.lineTo(y.x, y.y)

path.lineTo(z.x, z.y)

path.close()

canvas.drawPath(path, paint)

}

private fun drawTriangleRow(

canvas: Canvas,

center: Point,

start: Point,

second: Point,

size: Float,

startWithMedium: Boolean

){

vary = start

var z = second

for(iin1..10){

val useMediumColor = (i % 2 != 0 && startWithMedium) | | (i % 2 == 0 && IstartWithMedium)
val paint = if (useMediumColor) paintMediumPurple else paintRoyalPurple

drawTriangle(center, y, z, paint, canvas)
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y=z
z = Point(z.x + size, z.y)

}

}

private fun drawTriangleColumn(
canvas: Canvas,

center: Point,

start: Point,

second: Point,

size: Float,

startWithMedium: Boolean

){

vary = start

var z = second

for (iin 1..10){

val useMediumcColor = (i % 2 != 0 && startWithMedium) | | (i % 2 == 0 && !startWithMedium)

val paint = if (useMediumColor) paintMediumPurple else paintRoyalPurple
drawTriangle(center, y, z, paint, canvas)

y=12

z = Point(z.x, z.y - size)

}

}

override fun onSavelnstanceState(): Parcelable? {

val superState = super.onSavelnstanceState()
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val savedState = SavedState(superState)

savedState.resultGame = ResultGame(avatarBitmap, text)

return savedState

}

override fun onRestorelnstanceState(state: Parcelable?) {

val savedState = state as SavedState
super.onRestorelnstanceState(savedState.superState)

avatarBitmap = savedState.resultGame?.avatarBitmap

text = savedState.resultGame?.result 7: ""

}

class SavedState : BaseSavedState {

var resultGame: ResultGame? = null

constructor(superState: Parcelable?) : super(superState)

constructor(parcel: Parcel) : super(parcel) {

resultGame = if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.TIRAMISU) {
parcel.readParcelable(ResultGame::class.java.classLoader, ResultGame::class.java)
} else {

@Suppress("DEPRECATION") parcel.readParcelable(ResultGame::class.java.classLoader)
}

}

override fun writeToParcel(out: Parcel, flags: Int) {

super.writeToParcel(out, flags)

out.writeParcelable(resultGame, flags)

}
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companion object {

@JvmField

val CREATOR: Parcelable.Creator<SavedState> = object : Parcelable.Creator<SavedState> {

override fun createFromParcel(source: Parcel): SavedState {

return SavedState(source)

}

override fun newArray(size: Int): Array<SavedState?> {
return Array(size) { null }

}

}

}

}

}

AOJATOK A1

Koga Anst CTBOPEHHS yTUAIT Nporpamu

®arin utils/ AvatarManager kt:

package com.example.tictactoe.utils

import android.graphics.Bitmap

import android.graphics.Canvas

import android.graphics.Color

import android.graphics.Paint

import android.graphics.drawable.Drawable
import android.widget.ImageView

import androidx.core.graphics.createBitmap
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import androidx.core.graphics.drawable.toDrawable

import com.bumptech.glide.Glide

import com.bumptech.glide.request.target.CustomTarget

import com.bumptech.glide.request.transition.Transition
import com.example.tictactoe.data.Profile

class AvatarManager(private val profile: Profile) {
fun setAvatar(imageView: ImageView) {

if (profile.avatarUri == null) {

val nickname = profile.nickname

val letter = if (nickname.isEmpty()) {

}else {

nickname[0].toString()

}

val textDrawable = createTextDrawable(

letter,

profile.selectedColor?.defaultColor ?: Color.RED,
imageView

)

imageView.setImageDrawable(textDrawable)

} else {

Glide.with(imageView.context)

.asDrawable()

.load(profile.avatarUri)
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.circleCrop()
.into(object : CustomTarget<Drawable>() {

override fun onResourceReady(

resource: Drawable,
transition: Transition<in Drawable>?

)

imageView.setImageDrawable(resource)

}
override fun onLoadCleared(placeholder: Drawable?) {}
)
}

}

private fun createTextDrawable(letter: String, color: Int, imageView: ImageView): Drawable {
val size = if (imageView.width > 0) imageView.width else 200

val bitmap = createBitmap(size, size)

val canvas = Canvas(bitmap)

val paint = Paint(Paint. ANTI_ALIAS_FLAG)

paint.color = color

canvas.drawCircle(size / 2f, size / 2f, size / 2f, paint)

paint.color = Color WHITE

paint.textSize = size * 0.4f

paint.textAlign = Paint.Align.CENTER

val textHeight = paint.descent() - paint.ascent()
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val textOffset = textHeight / 2 - paint.descent()
canvas.drawText(letter, size / 2f, size / 2f + textOffset, paint)
return bitmap.toDrawable(imageView.context.resources)

}

fun createTextBitmap(): Bitmap {

val size = 200

val bitmap = createBitmap(size, size)

val canvas = Canvas(bitmap)

val paint = Paint(Paint. ANTI_ALIAS_FLAG).apply {

color = profile.selectedColor?.defaultColor ?: Color.GRAY

}

canvas.drawCircle(size / 2f, size / 2f, size / 2f, paint)

val letter = profile.nickname.firstOrNull()?.uppercase() ?: "?"
paint.color = Color.WHITE

paint.textSize = size * 0.4f

paint.textAlign = Paint.Align.CENTER

val textHeight = paint.descent() - paint.ascent()

val textOffset = textHeight / 2 - paint.descent()
canvas.drawText(letter, size / 2f, size / 2f + textOffset, paint)
return bitmap

}

}

®awn utils/ BitmapConverter.kt:

package com.example.tictactoe.utils
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import android.content.ContentResolver

import android.graphics.Bitmap

import android.graphics.BitmapFactory

import android.graphics.Canvas

import android.graphics.ImageDecoder

import android.graphics.drawable.VectorDrawable

E import android.net.Uri

E import android.os.Build

import android.provider.MediaStore

import androidx.annotation.RequiresApi

import androidx.core.graphics.createBitmap

import java.io.ByteArrayOutputStream

import java.io.IOException

internal fun bitmapToByteArray(bitmap: Bitmap): ByteArray {
val stream = ByteArrayOutputStream()
bitmap.compress(Bitmap.CompressFormat.PNG, 100, stream)
return stream.toByteArray()

}

internal fun byteArrayToBitmap(byteArray: ByteArray): Bitmap {
return BitmapFactory.decodeByteArray(byteArray, 0, byteArray.size)
}

@Suppress("DEPRECATION")

private fun getBitmapLegacy(contentResolver: ContentResolver, fileUri: Uri): Bitmap? {

var bitmap: Bitmap? = null
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try {

bitmap = MediaStore.Images.Media.getBitmap(contentResolver, fileUri)
} catch (e: IOException) {

e.printStackTrace()

}

return bitmap

}

@RequiresApi(Build.VERSION_CODES.P)

private fun getBitmapImageDecoder(contentResolver: ContentResolver, fileUri: Uri): Bitmap?

{
var bitmap: Bitmap? = null
try {

bitmap = ImageDecoder.decodeBitmap(ImageDecoder.createSource(contentResolver,
fileUri))

} catch (e: IOException) {

e.printStackTrace()

}

return bitmap

}

internal fun uriToBitmap(contentResolver: ContentResolver, fileUri: Uri?): Bitmap? {
if (fileUri == null) {

return null

}

return if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.P) {

getBitmapImageDecoder(contentResolver, fileUri)
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} else {

getBitmapLegacy(contentResolver, fileUri)

}

}

fun vectorDrawableToBitmap(vectorDrawable: VectorDrawable): Bitmap {
val bitmap = createBitmap(vectorDrawable.intrinsicWidth, vectorDrawable.intrinsicHeight)
val canvas = Canvas(bitmap)

vectorDrawable.setBounds(0, 0, canvas.width, canvas.height)
vectorDrawable.draw(canvas)

return bitmap

}

®aun utils/ SnackBarUtils.kt:

package com.example.tictactoe.utils

import android.graphics.Typeface

import android.util.Log

E import android.view.View

E import android.view.ViewGroup

import android.widget.TextView

import androidx.core.content.ContextCompat

import com.example.tictactoe.R

import com.google.android.material.snackbar.Snackbar
object SnackBarUTtils {

fun showCustomSnackBar(

view: View, message: String, actionText: String, backgroundColor: Int
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){

val snackbar = Snackbar.make(view, message, Snackbar.LENGTH_LONG)
.setAction(actionText) { Log.d("Snackbar", "Action clicked") }
.setBackgroundTint(backgroundColor)
.setActionTextColor(ContextCompat.getColor(view.context, R.color.white))
.setTextColor(ContextCompat.getColor(view.context, R.color.white))

val snackbarView = snackbar.view

val textView =
snackbarView.findViewByld<TextView>(com.google.android.material.R.id.snackbar_text)
textView.apply {

textSize = 18f

setTypeface(typeface, Typeface.BOLD)

}

val params = snackbarView.layoutParams as ViewGroup.MarginLayoutParams

params.setMargins(30, 30, 30, 50)

snackbarView.layoutParams = params

val actionTextView =
snackbarView.findViewByld<TextView>(com.google.android.material.R.id.snackbar_action)
actionTextView.apply {

textSize = 18f

setTypeface(typeface, Typeface.BOLD)

}

snackbar.show()
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}
}

NOAATOK E

Kog ansa npeactaBneHHsA BHYTPILHIX 4aHNX

®arin data/ EntityCard.kt:

package com.example.tictactoe.data

import android.graphics.Bitmap

import android.os.Parcel

import android.os.Parcelable

import com.example.tictactoe.utils.bitmapToByteArray

import com.example.tictactoe.utils.byteArrayToBitmap

class EntityCard(val name: String, val description: String, val avatar: Bitmap?, val mark: Int) :

Parcelable {

private val avatarData: ByteArray = avatar?.let { bitmapToByteArray(it) } ?: ByteArray(0)

constructor(parcel: Parcel) : this(

name = parcel.readString() 7: "",

description = parcel.readString() ?: ",

avatar = parcel.createByteArray()

?2.let {if (it.isNotEmpty()) byteArrayToBitmap(it) else null },
mark = parcel.readInt()

)

override fun writeToParcel(parcel: Parcel, flags: Int) {
parcel.writeString(name)

parcel.writeString(description)
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parcel.writeByteArray(avatarData)

parcel.writeInt(mark)

}

override fun describeContents(): Int =0

companion object CREATOR : Parcelable.Creator<EntityCard> {

override fun createFromParcel(parcel: Parcel): EntityCard = EntityCard(parcel)
override fun newArray(size: Int): Array<EntityCard?> = arrayOfNulls(size)

}

}

®ainn data/ Point.kt:

package com.example.tictactoe.data

data class Point(val x: Float, val y: Float)

®arvin data/Profile.kt:

package com.example.tictactoe.data

import android.content.Context

import android.content.res.ColorStateList

E import android.net.Uri

E import com.example.tictactoe.R

class Profile(var nickname: String, var avatarUri: Uri?, var selectedColor: ColorStateList?) {
companion object {

fun default(context: Context): Profile = Profile(

"Player”, null, ColorStateList.valueOf(context.getColor(R.color.background_red))
)

}
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}

®ainn data/ResultGame.kt:

package com.example.tictactoe.data

import android.graphics.Bitmap

import android.os.Parcel

import android.os.Parcelable

import com.example.tictactoe.utils.bitmapToByteArray

import com.example.tictactoe.utils.byteArrayToBitmap

class ResultGame(val avatarBitmap: Bitmap?, val result: String) : Parcelable {
private val bitmapData: ByteArray? = avatarBitmap?.let { bitmapToByteArray(it) }
constructor(parcel: Parcel) : this(

parcel.createByteArray()?.let { byteArrayToBitmap(it) },

parcel.readString() ?: ™"

)

override fun writeToParcel(parcel: Parcel, flags: Int) {
parcel.writeByteArray(bitmapData)

parcel.writeString(result)

}

override fun describeContents(): Int =0

companion object CREATOR : Parcelable.Creator<ResultGame> {

override fun createFromParcel(parcel: Parcel): ResultGame = ResultGame(parcel)
override fun newArray(size: Int): Array<ResultGame?> = arrayOfNulls(size)

}

}
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®arin data/Settings.kt:

package com.example.tictactoe.data
class Settings {

private var _randomMark: Boolean
private var _randomMove: Boolean
private var _humanMove: Boolean
private var _humanTic: Boolean
constructor() {

_randomMark = true
_randomMove = true
_humanMove = false

_humanTic = false

var randomMark: Boolean
get() = _randomMark
set(value) {

_randomMark = value

_humanTic = false

var randomMove: Boolean
get() = _randomMove
set(value) {

_randomMove = value

_humanMove = false
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}

var humanMove: Boolean

get() = _humanMove

set(value) {

_humanMove = value

_randomMove = false

}

var humanTic: Boolean

get() = _humanTic

set(value) {

_humanTic = value

_randomMark = false

}

}

AOOATOK X

Koa ansa peanisauii dparmeHTis iHTepdency
®awin fragments/ BotGameFragment.kt:
package com.example.tictactoe.fragments
import android.content.Context

import android.content.SharedPreferences
import android.graphics.Bitmap

import android.graphics.BitmapFactory
import android.graphics.drawable.VectorDrawable

E import android.os.Bundle

Plag 3BiT Npo BusBNeHHs LLI

152



E import android.view.LayoutInflater

E import android.view.View

E import android.view.ViewGroup

import androidx.annotation.DrawableRes
import androidx.annotation.StringRes

import androidx.core.content.ContextCompat
import androidx.fragment.app.Fragment
import androidx.lifecycle.lifecycleScope
import com.bumptech.glide.Glide

import com.example.tictactoe.data.EntityCard
import com.example.tictactoe.customViews.GameState
import com.example.tictactoe.data.Profile

import com.example.tictactoe.R

import com.example.tictactoe.data.ResultGame

import com.example.tictactoe.data.Settings

import com.example.tictactoe.ai.Board

import com.example.tictactoe.ai.Mark

import com.example.tictactoe.ai.Minimax

import com.example.tictactoe.contract.HasCustomTitle

import com.example.tictactoe.contract.navigator

import com.example.tictactoe.databinding.FragmentBotGameBinding
import com.example.tictactoe.extensions.getObject

import com.example.tictactoe.utils.AvatarManager
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import com.example.tictactoe.utils.vectorDrawableToBitmap

import kotlinx.coroutines.Dispatchers

import kotlinx.coroutines.launch

import kotlinx.coroutines.withContext

import kotlin.properties.Delegates

import kotlin.random.Random

class BotGameFragment : Fragment(), HasCustomTitle {
private lateinit var binding: FragmentBotGameBinding
private var levelDifficulty: Int by Delegates.notNull()
private lateinit var profile: Profile

private lateinit var settings: Settings

private lateinit var sharedPref: SharedPreferences
private lateinit var minimax: Minimax

private val board: Board = Board.empty()

private lateinit var humanMark: Mark

private lateinit var computerMark: Mark

private var isComputerThinking = false

override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)

sharedPref = requireContext().getSharedPreferences(APP_PREFERENCES,

Context. MODE_PRIVATE)

profile = sharedPref.getObject(KEY_PROFILE, Profile.default(requireContext()))

settings = sharedPref.getObject(KEY_SETTINGS, Settings())

}
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override fun onCreateView(

inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?

): View {

binding = FragmentBotGameBinding.inflate(inflater, container, false)

levelDifficulty = arguments?.getInt(ARG_LEVEL) ?: 1
setupBotAppearance()

setupProfile()

setupSettings()

return binding.root

}

override fun onDestroy() {

super.onDestroy()

isComputerThinking = false

}

private fun setupBotAppearance() {

val (imageRes, infoRes) = when (levelDifficulty) {

1 -> R.drawable.easy_bot to R.string.easy_bot

2 -> R.drawable.medium_bot to R.string.medium_bot
3 -> R.drawable.difficult_bot to R.string.difficult_bot
else -> R.drawable.easy_bot to R.string.easy_bot

}

setImage(imageRes)

setInfo(infoRes)

}
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private fun setupProfile() {

binding.humankEntityCard.name = profile.nickname
AvatarManager(profile).setAvatar(binding.humanEntityCard.ivAvatar)
}

private fun setupSettings() {

humanMark = determineHumanMark()

computerMark = if (humanMark == Mark.TIC) Mark.TAC else Mark.TIC
setupBoard()

startGame()

}

private fun determineHumanMark(): Mark {

return when {

settings.randomMark -> if (Random.nextBoolean()) Mark.TIC else Mark.TAC
settings.humanTic -> Mark.TIC

else -> Mark.TAC

}

}

private fun setupBoard() {

val tic = R.drawable.tic

val tac = R.drawable.tac
with(binding) {

if (humanMark == Mark.TIC) {
humanEntityCard.mark = tic

botEntityCard.mark = tac
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} else {
humanEntityCard.mark = tac
botEntityCard.mark = tic

}

cvBoard.humanMark =

if (humanMark == Mark.TIC) R.drawable.cell_tic else R.drawable.cell tac

minimax = Minimax(board, computerMark, levelDifficulty * 4)

cvBoard.addMovelistener {r, c ->
if (lisComputerThinking) {

board[r, c] = humanMark
cvBoard.setMove(r, c, humanMark)
computerTurn()

}

}

cvBoard.addGameStateListener { state ->
showGameOverScreen(state)
binding.humankEntityCard.active = false
binding.botEntityCard.active = false

}

}

}

private fun showGameOverScreen(state: GameState) {
val result = when (state) {

GameState. HUMAN_WIN -> getString(R.string.you_win)
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GameState.AI_WIN -> getString(R.string.you_lose)
GameState.DRAW -> getString(R.string.draw)
GameState.ONGOING -> return

}

lifecycleScope.launch {

val humanAvatar = getHumanAvatar()

val botAvatar = getBotAvatar()

val humanEntityCard = EntityCard(

name = profile.nickname,

description = "You",

mark = if (humanMark == Mark.TIC) R.drawable.tic else R.drawable.tac,
avatar = humanAvatar

)

val botEntityCard = EntityCard(

name = when (levelDifficulty) {

1 -> getString(R.string.easy_bot)

2 -> getString(R.string.medium_bot)

3 -> getString(R.string.difficult_bot)

else -> getString(R.string.easy_bot)

3

description = "Opponent”,

mark = if (computerMark == Mark.TIC) R.drawable.tic else R.drawable.tac,

avatar = botAvatar
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val resultGame = ResultGame(avatarBitmap = humanAvatar, result = result)

navigator().showGameOverScreen(
humanEntityCard,

botEntityCard,

resultGame

){

navigator().showBotGameScreen(levelDifficulty)

}
}

}

private suspend fun getHumanAvatar(): Bitmap? = withContext(Dispatchers.IO) {

return@withContext if (profile.avatarUri != null) {
try {

Glide.with(requireContext())

.asBitmap()

.circleCrop()

.load(profile.avatarUri)

.submit()

.get()

} catch (_: Exception) {
AvatarManager(profile).createTextBitmap()

}

} else {
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AvatarManager(profile).createTextBitmap()

}

}

private suspend fun getBotAvatar(): Bitmap = withContext(Dispatchers.IO) {
try {

val botResId = when (levelDifficulty) {

1 -> R.drawable.easy_bot

2 -> R.drawable.medium_bot

3 -> R.drawable.difficult_bot

else -> R.drawable.easy_bot

}

val vectorDrawable =

ContextCompat.getDrawable(requireContext(), botResld) as VectorDrawable
vectorDrawableToBitmap(vectorDrawable)

} catch (_: Exception) {

BitmapFactory.decodeResource(resources, R.drawable.profile_avatar)
}

}

private fun startGame() {

if (getHumanMove()) {

humanTurn()

}else {

computerTurn()

}
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}

private fun getHumanMove(): Boolean {

return when {

settings.randomMove -> Random.nextBoolean()
settings.humanMove -> true

else -> false

}

}

private fun humanTurn() {
binding.humankEntityCard.active = true
binding.botEntityCard.active = false

}

private fun computerTurn() {

if (isComputerThinking | | isBoardFull()) return
isComputerThinking = true
binding.humankEntityCard.active = false
binding.botEntityCard.active = true
lifecycleScope.launch {

val move = withContext(Dispatchers.Default) {
minimax.findBestMove()

}

if (lisComputerThinking) return@launch
board[move.first, move.second] = computerMark

binding.cvBoard.setMove(move.first, move.second, computerMark)
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binding.botEntityCard.active = false

isComputerThinking = false

if (binding.cvBoard.currentGameState == GameState.ONGOING) {
humanTurn()

}

}

}

private fun isBoardFull(): Boolean {
for (i in O until 3) {

for (j in O until 3) {

if (boardli, j] == Mark.EMPTY) {

return false

return true

}

private fun setimage(@DrawableRes imageResId: Int) {
binding.botEntityCard.avatarResId = imageResld

}

private fun setInfo(@StringRes stringReslId: Int) {
binding.botEntityCard.name = getString(stringResld)

}

override fun getTitleRes(): Int = R.string.toolbar_bot
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companion object {

private const val ARG_LEVEL = "levelDifficulty"
fun newlnstance(level: Int): BotGameFragment {
return BotGameFragment().apply {

arguments = Bundle().apply {

putInt(ARG_LEVEL, level)

®arin fragments/ DifficultyFragment.kt:

package com.example.tictactoe.fragments

E import android.os.Bundle

E import android.view.LayoutInflater

E import android.view.View

E import android.view.ViewGroup

import androidx.fragment.app.Fragment

import com.example.tictactoe.R

import com.example.tictactoe.contract.CustomAction
import com.example.tictactoe.contract.HasCustomAction
import com.example.tictactoe.contract.HasCustomTitle
import com.example.tictactoe.contract.navigator

import com.example.tictactoe.databinding.FragmentDifficultyBinding
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class DifficultyFragment : Fragment(), HasCustomTitle, HasCustomAction {
private lateinit var binding: FragmentDifficultyBinding

override fun onCreateView(

inflater: LayoutInflater,

container: ViewGroup?,

savedInstanceState: Bundle?

): View {

binding = FragmentDifficultyBinding.inflate(inflater, container, false)
binding.btEasy.setOnClickListener {
navigator().showBotGameScreen(1)

}

binding.btMedium.setOnClickListener {
navigator().showBotGameScreen(2)

}

binding.btDifficult.setOnClickListener {
navigator().showBotGameScreen(3)

}

return binding.root

}

override fun getTitleRes(): Int = R.string.toolbar_difficulty
override fun getCustomAction(): CustomAction = CustomAction(
R.drawable.ic_settings,

R.string.settings

) { navigator().showSettingsMenuScreen() }
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®arin fragments/ EditProfileFragment.kt:

package com.example.tictactoe.fragments

import android.content.Context

E import android.content.Intent

E import android.content.SharedPreferences

E import android.os.Bundle

E import android.text.Editable

import android.text.TextWatcher

import android.view.LayoutInflater

E import android.view.View

E import android.view.ViewGroup

import android.widget.ImageView

import androidx.activity.result.PickVisualMediaRequest
import androidx.activity.result.contract.ActivityResultContracts.PickVisualMedia
import androidx.core.content.ContextCompat

import androidx.fragment.app.Fragment

import com.example.tictactoe.data.Profile

import com.example.tictactoe.R

import com.example.tictactoe.contract.CustomAction

import com.example.tictactoe.contract.HasCustomAction
import com.example.tictactoe.contract.HasCustomTitle

import com.example.tictactoe.databinding.FragmentEditProfileBinding
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import com.example.tictactoe.extensions.getObject

import com.example.tictactoe.extensions.putObject

import com.example.tictactoe.utils.AvatarManager

import com.example.tictactoe.utils.SnackBarUtils

const val APP_PREFERENCES = "APP_PREFERENCES"

const val KEY_PROFILE = "KEY_PROFILE"

class EditProfileFragment : Fragment(), HasCustomTitle, HasCustomAction {
private lateinit var sharedPref: SharedPreferences

private lateinit var profile: Profile

private lateinit var binding: FragmentEditProfileBinding

private val pickMedia = registerForActivityResult(PickVisualMedia()) { uri ->
uri?.let {
requireContext().contentResolver.takePersistableUriPermission(
it,

Intent.FLAG_GRANT_READ_URI_PERMISSION

)

unFocusAllViews()

profile.avatarUri = it

profile.selectedColor = null

setAvatar()

}

}

private val textWatcher = object : TextWatcher {

override fun onTextChanged(s: CharSequence?, start: Int, before: Int, count: Int) {
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updateUi()

}

override fun afterTextChanged(pO: Editable?) {}

override fun beforeTextChanged(p0: CharSequence?, p1: Int, p2: Int, p3: Int) {}
}

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

sharedPref = requireContext().getSharedPreferences(APP_PREFERENCES,
Context. MODE_PRIVATE)

profile = sharedPref.getObject(KEY_PROFILE, Profile.default(requireContext()))
}

override fun onCreateView(

inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
): View {

binding = FragmentEditProfileBinding.inflate(inflater, container, false)
binding.etNickname.addTextChangedListener(textWatcher)
getImageViews().forEach { setupColorSelection(it) }
binding.btSelectPhoto.setOnClickListener {

pickMedia.launch(

PickVisualMediaRequest(

PickVisualMedia.ImageOnly

)

)

}
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binding.btSaveChanges.setOnClickListener { saveChanges() }
setupProfile()

return binding.root

}

private fun setupColorSelection(imageView: ImageView) {
imageView.setOnClickListener {

unFocusAllViews()

imageView.setImageDrawable(
ContextCompat.getDrawable(requireContext(), R.drawable.v_color_selected)
)

profile.selectedColor = imageView.backgroundTintList
profile.avatarUri = null

setAvatar()

}

}

private fun setAvatar() {

AvatarManager(profile).setAvatar(binding.ivHumanAvatar)

}

private fun unFocusAllViews() {

val iconDrawable = ContextCompat.getDrawable(requireContext(), R.drawable.v_color)
getImageViews().forEach { it.setimageDrawable(iconDrawable) }

}

private fun setupProfile() {

binding.etNickname.setText(profile.nickname)
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setAvatar()

profile.selectedColor?.let { selectedColor ->
getImageViews().forEach { imageView ->

if (imageView.backgroundTintList?.defaultColor == selectedColor.defaultColor) {
imageView.performClick()

return

}

}

}

}

private fun getlImageViews(): List<ImageView> = listOf(
binding.ivRed,

binding.ivGreen,

binding.ivOrange,

binding.ivPurple,

binding.ivYellow,

binding.ivBlue,

binding.ivPink,

binding.ivTeal

)

private fun saveChanges() {

if (binding.etNickname.error != null) {
SnackBarUtils.showCustomSnackBar(

binding.root, "The profile was not updated!", "OK",
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ContextCompat.getColor(requireContext(), R.color.error_color)
)

return

}

with(sharedPref.edit()) {

putObject(KEY_PROFILE, profile)

apply()

}

SnackBarUtils.showCustomSnackBar(

binding.root, "Profile updated successfully!", "OK",
ContextCompat.getColor(requireContext(), R.color.success_color)
)

}

private fun updateUi() {

val nickname = binding.etNickname.text.toString().trim()

profile.nickname = nickname

binding.etNickname.error = if (nickname.length > 15) "Nickname is too long" else null

binding.tvNicknameSize.text = getString(R.string.char_count_tv, nickname.length)

setAvatar()
b
override fun getTitleRes(): Int = R.string.toolbar_edit_profile

override fun getCustomAction(): CustomAction {

return CustomAction(R.drawable.ic_done, R.string.done) { saveChanges() }

}
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}

®avin fragments/ GameOverFragment.kt:
package com.example.tictactoe.fragments
import android.os.Build

import android.os.Bundle

import android.os.Parcelable

import android.view.LayoutInflater

import android.view.View

import android.view.ViewGroup

import androidx.activity.OnBackPressedCallback
import androidx.fragment.app.Fragment

import com.example.tictactoe.data.EntityCard

import com.example.tictactoe.R

import com.example.tictactoe.data.ResultGame

import com.example.tictactoe.contract.HasCustomTitle

import com.example.tictactoe.databinding.FragmentGameOverBinding

typealias OnRefreshClick = () -> Unit

class GameOverFragment : Fragment(), HasCustomTitle {

private lateinit var binding: FragmentGameOverBinding

var onRefreshClick: OnRefreshClick? = null
override fun onCreateView(
inflater: LayoutInflater,

container: ViewGroup?,
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savedInstanceState: Bundle?

): View {

binding = FragmentGameOverBinding.inflate(inflater, container, false)

val humanEntityCard =
arguments.getParcelableCompat(HUMAN_ENTITY_CARD_KEY, EntityCard::class.java)
val botEntityCard =

arguments.getParcelableCompat(BOT_ENTITY_CARD_KEY, EntityCard::class.java)

val resultGame = arguments.getParcelableCompat(RESULT_GAME_KEY,
ResultGame::class.java)

humanEntityCard?.let { binding.humanEntityCard.loadEntityCard(it) }
botEntityCard?.let { binding.botEntityCard.loadEntityCard(it) }
resultGame?.let { binding.resultGame.loadResultGame(it) }
binding.btRefresh.setOnClickListener {
parentFragmentManager.popBackStack()
parentFragmentManager.popBackStack()

onRefreshClick?.invoke()

}

return binding.root

}

override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
super.onViewCreated(view, savedInstanceState)
requireActivity().onBackPressedDispatcher.addCallback(
viewLifecycleOwner,

object : OnBackPressedCallback(true) {
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override fun handleOnBackPressed() {
parentFragmentManager.popBackStack()
parentFragmentManager.popBackStack()
}

3

}

private fun <T : Parcelable> Bundle?.getParcelableCompat(key: String, clazz: Class<T>): T? {

return if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.TIRAMISU) {

this?.getParcelable(key, clazz)

}else {

@Suppress("DEPRECATION")

this?.getParcelable(key)

}

}

override fun getTitleRes(): Int {

return R.string.toolbar_game_result

}

companion object {

private const val RESULT_GAME_KEY = "resultGame"
private const val HUMAN_ENTITY_CARD_KEY = "humanEntityCard"
private const val BOT_ENTITY_CARD_KEY = "botEntityCard"
fun newlInstance(

humanEntityCard: EntityCard,

botEntityCard: EntityCard,
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resultGame: ResultGame,
): GameOverFragment {
val fragment = GameOverFragment()

val args = Bundle().apply {

putParcelable(HUMAN_ENTITY_CARD_KEY, humanEntityCard)

putParcelable(BOT_ENTITY_CARD_KEY, botEntityCard)
putParcelable(RESULT_GAME_KEY, resultGame)
}

fragment.arguments = args

return fragment

}

}

}

®arvin fragments/ LocalMultiplayerFragment.kt:
package com.example.tictactoe.fragments
import android.content.Context

import android.content.SharedPreferences
import android.content.res.ColorStateList
import android.graphics.Bitmap

import android.graphics.BitmapFactory

import android.os.Bundle

import android.view.LayoutInflater

import android.view.View

import android.view.ViewGroup
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import g} androidx.fragment.app.Fragment

import androidx.lifecycle.lifecycleScope

import com.bumptech.glide.Glide

import com.example.tictactoe.data.EntityCard

import com.example.tictactoe.customViews.GameState

import com.example.tictactoe.data.Profile

import com.example.tictactoe.R

import com.example.tictactoe.data.ResultGame

import com.example.tictactoe.ai.Mark

import com.example.tictactoe.contract.HasCustomTitle

import com.example.tictactoe.contract.navigator

import com.example.tictactoe.databinding.FragmentLocalMultiplayerBinding
import com.example.tictactoe.extensions.getObject

import com.example.tictactoe.utils.AvatarManager

import kotlinx.coroutines.Dispatchers

import kotlinx.coroutines.launch

import kotlinx.coroutines.withContext

import kotlin.random.Random

class LocalMultiplayerFragment : Fragment(), HasCustomTitle {
private lateinit var binding: gJ FragmentLocalMultiplayerBinding
private lateinit var profile: g Profile

private lateinit var opponentProfile: gj Profile

private lateinit var sharedPref: SharedPreferences

private var humanMove = Random.nextBoolean()
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private lateinit var humanMark: ] Mark

private lateinit var opponentMark: Mark

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

sharedPref = requireContext().getSharedPreferences(APP_PREFERENCES,
Context. MODE_PRIVATE)

profile = sharedPref.getObject(KEY_PROFILE, Profile.default(requireContext()))
opponentProfile = Profile(

"Opponent”,

null,

ColorStateList.valueOf(requireContext().getColor(R.color.background_red))

)

}

override fun onCreateView(

inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
): View {

binding = FragmentLocalMultiplayerBinding.inflate(inflater, container, false)
setupProfile()

setupOpponentProfile()

determinateMark()

binding.humanEntityCard.mark = if (humanMark == Mark.TIC) R.drawable.tic else
R.drawable.tac

binding.opponentEntityCard.mark =

if (opponentMark == Mark.TIC) R.drawable.tic else R.drawable.tac

Plag 3BiT Npo BuABAeHHs LLI 176



setupBoard()

startGame()

return binding.root

}

private fun setupProfile() {

binding.humankEntityCard.name = profile.nickname

AvatarManager(profile).setAvatar(binding.humanEntityCard.ivAvatar)

}

private fun setupOpponentProfile() {

binding.opponentEntityCard.name = getString(R.string.opponent)

AvatarManager(opponentProfile).setAvatar(binding.opponentEntityCard.ivAvatar)

}

private fun determinateMark() {
if (Random.nextBoolean()) {
humanMark = Mark.TIC
opponentMark = Mark.TAC

} else {

humanMark = Mark.TAC
opponentMark = Mark.TIC

}

}

private fun setupBoard() {
with(binding) {

cvBoard.humanMark =
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if (humanMark == Mark.TIC) R.drawable.cell_tic else R.drawable.cell_tac

cvBoard.addMovelistener {r, c ->

cvBoard.setMove(r, ¢, if (humanMove) humanMark else opponentMark)

humanMove = lhumanMove

if (humanMove) {

humanTurn()

} else {

opponentTurn()

}

}

cvBoard.addGameStateListener { state ->
showGameOverScreen(state)
binding.humanEntityCard.active = false
binding.opponentEntityCard.active = false
}

}

}

private fun humanTurn() {
binding.humanEntityCard.active = true
binding.opponentEntityCard.active = false
}

private fun opponentTurn() {
binding.humankEntityCard.active = false

binding.opponentEntityCard.active = true
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}

private fun showGameOverScreen(state: GameState) {
val result = when (state) {

GameState. HUMAN_WIN -> getString(R.string.you_win)
GameState.AI_WIN -> getString(R.string.you_lose)
GameState.DRAW -> getString(R.string.draw)
GameState.ONGOING -> return

}

lifecycleScope.launch {

val humanAvatar = getHumanAvatar()

val opponentAvatar = getOpponentAvatar()

val humanEntityCard = EntityCard(

name = profile.nickname,

description = "You",

mark = if (humanMark == Mark.TIC) R.drawable.tic else R.drawable.tac,
avatar = humanAvatar

)

val opponentEntityCard = EntityCard(

name = getString(R.string.opponent),

description = "Opponent",

mark = if (opponentMark == Mark.TIC) R.drawable.tic else R.drawable.tac,
avatar = opponentAvatar

)

val resultGame = ResultGame(avatarBitmap = humanAvatar, result = result)
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navigator().showGameOverScreen(
humanEntityCard,

opponentEntityCard,

resultGame

) {
navigator().showLocalMultiplayerScreen()
}

}

}

private suspend fun getHumanAvatar(): Bitmap? = withContext(Dispatchers.IO) {

return@withContext if (profile.avatarUri != null) {
try {

Glide.with(requireContext())

.asBitmap()

.circleCrop()

.load(profile.avatarUri)

.submit()

.get()

} catch (_: Exception) {
AvatarManager(profile).createTextBitmap()
}

}else {

AvatarManager(profile).createTextBitmap()

}
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}

private suspend fun getOpponentAvatar(): Bitmap = withContext(Dispatchers.IO) {
try {

AvatarManager(opponentProfile)

.createTextBitmap()

} catch (_: Exception) {

BitmapFactory.decodeResource(resources, R.drawable.profile_avatar)

}

}

private fun startGame() {

if (humanMove) {

humanTurn()

} else {

opponentTurn()

}

}

override fun getTitleRes(): Int = R.string.toolbar_local_multiplayer
}

®ann fragments/ MenuFragment.kt:
package com.example.tictactoe.fragments
import android.os.Bundle

import android.view.LayoutInflater

import android.view.View

import android.view.ViewGroup
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import g} androidx.fragment.app.Fragment

import com.example.tictactoe.R

import com.example.tictactoe.contract.CustomAction
import com.example.tictactoe.contract.HasCustomAction

import com.example.tictactoe.contract.navigator

import com.example.tictactoe.databinding.FragmentMenuBinding

class MenuFragment : Fragment(), HasCustomAction {
private lateinit var binding: FragmentMenuBinding

override fun onCreateView(

inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?

): View {

binding = FragmentMenuBinding.inflate(inflater, container, false)

binding.btSinglePlayer.setOnClickListener {

navigator().showDifficultyScreen()

binding.btMultiplayer.setOnClickListener { }

binding.btLocalMultiplayer.setOnClickListener {

navigator().showLocalMultiplayerScreen()

return binding.root

override fun getCustomAction(): CustomAction {

return CustomAction(
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iconRes = R.drawable.ic_profile,
textRes = R.string.player_avatar,
onCustomAction = { navigator().showEditProfileScreen() })

}

®arin fragments/ SettingsFragment.kt:

package com.example.tictactoe.fragments

import android.content.Context

import android.content.SharedPreferences

import android.content.res.ColorStateList

import android.os.Bundle

import android.view.LayoutInflater

import android.view.View

import android.view.ViewGroup

import g] androidx.annotation.ColorRes

import androidx.annotation.DrawableRes

import androidx.core.content.ContextCompat

import androidx.fragment.app.Fragment

import com.example.tictactoe.data.Profile

import com.example.tictactoe.R

import com.example.tictactoe.data.Settings

import com.example.tictactoe.contract.CustomAction
import com.example.tictactoe.contract.HasCustomAction

import com.example.tictactoe.contract.HasCustomTitle
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import com.example.tictactoe.contract.navigator

import com.example.tictactoe.databinding.FragmentSettingsBinding
import com.example.tictactoe.extensions.getObject

import com.example.tictactoe.extensions.putObject

import com.example.tictactoe.utils.AvatarManager

import com.example.tictactoe.utils.SnackBarUtils

const val KEY_SETTINGS = "KEY_SETTINGS"

class SettingsFragment : Fragment(), HasCustomTitle, HasCustomAction {
private lateinit var sharedPref: g} SharedPreferences

private lateinit var profile: jg§ Profile

private lateinit var settings: [gj Settings

private lateinit var binding: FragmentSettingsBinding

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

sharedPref = requireContext().getSharedPreferences(APP_PREFERENCES,
Context. MODE_PRIVATE)

profile = sharedPref.getObject(
KEY_PROFILE, Profile.default(requireContext())

)

settings = sharedPref.getObject(KEY_SETTINGS, Settings())

}

override fun onCreateView(

inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?

): View? {
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binding = FragmentSettingsBinding.inflate(inflater, container, false)
AvatarManager(profile).setAvatar(binding.ivHumanAvatar)
binding.btSave.setOnClickListener { save() }
binding.btCancel.setOnClickListener { navigator().goBack() }
binding.vitemRandomMark.setOnClickListener { selectRandomMark() }
binding.vitemTic.setOnClickListener { selectTic() }
binding.vitemTac.setOnClickListener { selectTac() }
binding.vitemRandomMove.setOnClickListener { selectRandomMove() }
binding.vitemComputer.setOnClickListener { selectMoveComputer() }
binding.vitemHuman.setOnClickListener { selectMoveHuman() }
setupSettings()

return binding.root

}

private fun updateView(

view: View, @DrawableRes backgroundRes: Int

){

view.apply {

backgroundTintList = null

setBackgroundResource(backgroundRes)

}

}

private fun selectTic() {
settings.humanTic = true

unSelectMarkViews()
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with(binding) {

selectView(vIitemTic, vTicBg, R.drawable.v_selected_tic, R.color.earthy_brown)

}

}

private fun selectTac() {

settings.humanTic = false

unSelectMarkViews()

with(binding) {

selectView(vitemTac, vTacBg, R.drawable.v_selected_tac, R.color.deep_amethyst)
}

}

private fun selectRandomMark() {
settings.randomMark = true
unSelectMarkViews()
with(binding) {

selectView(

vitemRandomMark, vRandMarkBg, R.drawable.v_selected_random, R.color.midnight_blue
)

}

}

private fun selectRandomMove() {
settings.randomMove = true
unSelectMoveViews()

with(binding) {
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selectView(
vitemRandomMove,
vRandMoveBg,
R.drawable.v_selected_random,
R.color.midnight_blue

)

}

}

private fun selectMoveComputer() {
settings.humanMove = false
unSelectMoveViews()
with(binding) {

selectView(

vitemComputer,

vComputerBg,
R.drawable.v_selected_random,
R.color.midnight_blue

)

}

}

private fun selectMoveHuman() {
settings.humanMove = true
unSelectMoveViews()

with(binding) {
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selectView(

vitemHuman,
vHumanAvatarBg,
R.drawable.v_selected_random,
R.color.midnight_blue

)

}

}

private fun selectView(

view: View, iconView: View, @DrawableRes backgroundRes: Int, @ColorRes iconTintColorRes:
Int

){

updateView(view, backgroundRes)
updatelconTint(iconView, iconTintColorRes)

}

private fun unSelectMarkViews() {

val markViews = arrayOf(binding.vitemRandomMark, binding.vIitemTic, binding.vIitemTac)
for (markView in markViews) {

restoreView(markView)

}

updatelconTint(binding.vRandMarkBg, R.color.deep_navy)
updatelconTint(binding.vTicBg, R.color.smoky_brown)

updatelconTint(binding.vTacBg, R.color.raspberry_purple)
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private fun unSelectMoveViews() {

val firstMoveViews =

arrayOf(binding.vitemRandomMove, binding.vitemComputer, binding.vitemHuman)

for (firstMoveView in firstMoveViews) {
restoreView(firstMoveView)

}

updatelconTint(binding.vRandMoveBg, R.color.deep_navy)
updatelconTint(binding.vComputerBg, R.color.deep_navy)
updatelconTint(binding.vHumanAvatarBg, R.color.deep_navy)
}

private fun restoreView(

view: View,

){

view.setBackgroundResource(R.drawable.v_board)
view.backgroundTintList = ColorStateList.valueOf(
ContextCompat.getColor(requireContext(), R.color.profile_background)
)

}

private fun updatelconTint(view: View, @ColorRes colorRes: Int) {
view.backgroundTintList = ColorStateList.valueOf(
ContextCompat.getColor(requireContext(), colorRes)

)

}

private fun save() {
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with(sharedPref.edit()) {
putObject(KEY_SETTINGS, settings)
apply(

}
SnackBarUtils.showCustomSnackBar(
binding.root,

"Settings updated successfully!",

IIOKH,

ContextCompat.getColor(requireContext(), R.color.success_color)

)

}

private fun setupSettings() {

when {

settings.randomMark -> selectRandomMark()
settings.humanTic -> selectTic()

else -> selectTac()

}

when {

settings.randomMove -> selectRandomMove()
settings.humanMove -> selectMoveHuman()

else -> selectMoveComputer()

}

}

override fun getTitleRes(): Int = R.string.toolbar_settings
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override fun getCustomAction(): CustomAction =
CustomAction(R.drawable.ic_done, R.string.done) { save() }
}

AOAATOK K

Koa ans nowwyKy onTUManbHWX CTpaTerin rpu

®ainn ai/Board.kt:

package com.example.tictactoe.ai

@JvmInline

value class Board(private val grid: Array<Array<Mark>>) {
operator fun get(row: Int, col: Int): Mark = grid[row][col]
operator fun set(row: Int, col: Int, mark: Mark) {

if (row lin 0 until 3 | | col !in 0 until 3) {

throw IllegalArgumentException("Invalid row or column index")

}

grid[row][col] = mark

}

fun getEmptyCells(): MutableList<Pair<Int, Int>> {
val emptyCells = mutableListOf<Pair<Int, Int>>()
for (r in grid.indices) {

for (cin grid[r].indices) {

if (grid[r][c] == Mark.EMPTY) {
emptyCells.add(Pair(r, c))

}

}
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}

return emptyCells

}

fun getGrid(): Array<Array<Mark>> = grid

companion object {

fun empty(): Board = Board(Array(3) { Array(3) { Mark.EMPTY } })
}

}

®arin ai/Minimax.kt:

package com.example.tictactoe.ai

import kotlin.math.max

import kotlin.math.min

enum class Mark {

TIC, TAC, EMPTY

}

class Minimax(private val board: Board, private val human: Mark, private val maxDepth: Int) {
private val computer: Mark = if (human == Mark.TIC) Mark.TAC else Mark.TIC
private fun evaluate(): Int {

for (row in board.getGrid()) {

if (row[0] != Mark.EMPTY && row[0] == row[1] && row[1] == row[2]) {

return if (row[0] == computer) 10 else -10

}

}

for (cin 0 until board.getGrid().size) {
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if (board[O0, c]!= Mark.EMPTY &&

board[0, c] == board[1, c] &&

board[1, c] == board[2, c]

){

return if (board[O, c] == computer) 10 else -10
}

}

if (board[0, 0] I= Mark.EMPTY &&

board[0, 0] == board[1, 1] &&

board[1, 1] == board[2, 2]

){

return if (board[0, 0] == computer) 10 else -10
}

if (board[0, 2] I= Mark.EMPTY &&

board[0, 2] == board[1, 1] &&

board[1, 1] == board[2, 0]

){

return if (board[0, 2] == computer) 10 else -10
}

return 0

}

private fun minimax(isMaximizing: Boolean, depth: Int): Int {
val score = evaluate()

if (score == 10) return score - depth
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if (score ==-10) return score + depth

if (board.getEmptyCells().isEmpty() | | depth >= maxDepth) return 0

if (isMaximizing) {

var best = Int. MIN_VALUE

for ((r, ¢) in board.getEmptyCells()) {
boardlr, c] = computer

best = max(best, minimax(false, depth + 1))
boardl[r, c] = Mark.EMPTY

}

return best

} else {

var best = Int. MAX_VALUE

for ((r, ¢) in board.getEmptyCells()) {
boardl[r, c] = human

best = min(best, minimax(true, depth + 1))
boardl[r, c] = Mark.EMPTY

}

return best

}

}

fun findBestMove(): Pair<Int, Int> {
var bestVal = Int.MIN_VALUE
var bestMove = Pair(-1, -1)

for ((r, ¢) in board.getEmptyCells()) {
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boardlr, c] = computer

val moveVal = minimax(false, 0)
board[r, c] = Mark.EMPTY

if (moveVal > bestVal) {
bestMove = Pair(r, c)

bestVal = moveVal

}

}

return bestMove

}

}

KOMII OBOB'A3KOBWX KPEC/IEHb
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[locnnaHHSA

Lie pxepena BuaineHux 36iriB y Balomy gokymeHTi. KoxxeH 36ir mo3HayeHO TeMHO-3e/1eHUM
4YMC/IOM, SIKe BiANOBIAAE BKa3aHOMY TYT Axepeny. [kepena BNOPAAKOBAHI 3@ CXOXICTHO —

UMM BULLMIA 6an, TUM CUJIbHILLE 36ir.

[xepeno
1 repository.Inup.edu.ua 0.7%
2 antibotan.com 0.4%
3 repository.hneu.edu.ua 0.2%
4 ksm-x4.narod.ru 0.2%
5 git.is.ulstu.ru 0.2%
6 tesi.cab.unipd.it 0.2%
7 lib.iitta.gov.ua 0.2%
8 gavial.com.ua 0.2%
9 kltk.com.ua 0.2%
10 er.nau.edu.ua 0.1%
11 developer.android.com 0.1%
12 android.googlesource.com 0.1%
13 it-college.khai.edu 0.1%
14 elartu.tntu.edu.ua 0.1%
15 studfile.net 0.1%
16 itcollege.lviv.ua 0.1%
17 lektsii.org 0.1%
18 studfile.net 0.1%
19 evnuir.vnu.edu.ua 0.1%
20 ir.nmu.org.ua 0.1%
21 8ref.com 0.1%
22 dspace.znu.edu.ua 0.1%
23 files.confscience.webnode.ru 0.1%
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https://repository.lnup.edu.ua/jspui/bitstream/123456789/2461/1/%D0%86%D0%B2%D0%B0%D0%BD%D1%86%D1%96%D0%B2.pdf
https://antibotan.com/file.html?work_id=201526
http://www.repository.hneu.edu.ua/jspui/bitstream/123456789/3826/1/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%BD%D1%96%20%D1%80%D0%B5%D0%BA%D0%BE%D0%BC%D0%B5%D0%BD%D0%B4%D0%B0%D1%86%D1%96%D1%97%20%D0%B4%D0%BE%20%D0%BE%D1%84%D0%BE%D1%80%D0%BC%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F%20%D0%B4%D0%B8%D0%BF%D0%BB%D0%BE%D0%BC%D0%BD%D0%B8%D1%85%20%D1%80%D0%BE%D0%B1%D1%96%D1%82.pdf
http://www.ksm-x4.narod.ru/s3/econom_rec.doc
https://git.is.ulstu.ru/VoldemarProger/MobileDev/commit/22c0b45ee59c4ddbd37ec6099229852172299f75.diff
http://tesi.cab.unipd.it/36451/1/tesi.pdf
https://lib.iitta.gov.ua/709366/1/7878%D0%9C%D0%B5%D1%82%D0%BE%D0%B4.%D1%80%D0%B5%D0%BA.%D0%B4%D0%BB%D1%8F%20%D0%B2%D1%87%D0%B8%D1%82%D0%B5%D0%BB%D1%96%D0%B2%20(%D0%B6%D0%BE%D0%B2%D1%82%D0%B5%D0%BD%D1%8C,%202017).pdf
https://gavial.com.ua/psykholohiia-hry-yak-nastilni-ihry-rozvyvaiut-myslennia-i-navychky/?srsltid=AfmBOoouyDt23KIiBJn9MSosMJhia9rN20JOy6ghcaeUuphlc2vmbVsk
https://www.kltk.com.ua/images/osvitniy_proces/diplom/sadovo-parkove/2024/makcimchuk/maksimcuk%20viktoria.pdf
https://er.nau.edu.ua/server/api/core/bitstreams/50b04b2e-1296-4b56-8f94-7c3ac8fbb731/content
https://developer.android.com/jetpack/docs/guide?hl=es-419
https://android.googlesource.com/platform/frameworks/base/+/04f0b70%5E%5E2..04f0b70%5E/
https://it-college.khai.edu/images/img/document/Polozhennia/POLOZENNA%20PRO%20PRAKTICNU%20PIDGOTOVKU.pdf
https://elartu.tntu.edu.ua/bitstream/lib/45754/1/Kibzui%20and%20Voitiuk.pdf
https://studfile.net/preview/5285785/page:10/
https://itcollege.lviv.ua/file/dyplomne_proektuvannya_2023.pdf
https://lektsii.org/15-24241.html
https://studfile.net/preview/9229357/page:16/
https://evnuir.vnu.edu.ua/bitstream/123456789/14241/1/mi_2018.pdf
https://ir.nmu.org.ua/bitstream/handle/123456789/156396/%D0%94%D0%B8%D0%BF%D0%BB%D0%BE%D0%BC_%D0%9C%D0%B8%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE_%D0%92%D0%92.pdf?sequence=1
http://8ref.com/10/%D1%80%D0%B5%D1%84%D0%B5%D1%80%D0%B0%D1%82_107151.html
https://dspace.znu.edu.ua/jspui/bitstream/12345/17754/1/0056699.pdf
http://files.confscience.webnode.ru/200000100-cc424cd3c7/%D0%97%D0%B1%D1%96%D1%80%D0%BD%D0%B8%D0%BA%2017.pdf

Axepeno

stackoverflow.com 0.1%
stackoverflow.com 0.1%
card-file.ontu.edu.ua 0.1%
docplayer.net 0.1%
ena.lpnu.ua 0.1%
ir.lib.vntu.edu.ua 0.1%
dspace.nuft.edu.ua 0.1%
developer.android.com 0.1%
eir.nuos.edu.ua 0.1%
0s24.com.ua 0.1%
eprints.library.odeku.edu.ua 0.1%
ami.lnu.edu.ua 0.1%
core.ac.uk 0.1%
323.kiev.ua 0.1%
java2s.com 0.1%
socrates.vsau.org 0.1%
mmsa.kpi.ua 0.1%
developer.android.com 0.0%
stackoverflow.com 0.0%
ir.stu.cn.ua 0.0%
dspace.oneu.edu.ua 0.0%
ela.kpi.ua 0.0%
ir.nmu.org.ua 0.0%
ebib.pp.ua 0.0%
ebib.pp.ua 0.0%
nsnatura.pl 0.0%
oppb.com.ua 0.0%
developer.android.com 0.0%
dstu.dp.ua 0.0%
ua-referat.com 0.0%
shipregister.ua 0.0%
refdb.ru 0.0%
uadocs.exdat.com 0.0%
e.ieu.edu.ua 0.0%
ela.kpi.ua 0.0%
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https://stackoverflow.com/questions/66461540/custom-image-with-dynamic-text-on-top-with-background
https://stackoverflow.com/questions/20824634/android-on-text-change-listener
https://card-file.ontu.edu.ua/bitstreams/7950dd48-5d7d-460c-a069-81fd008aabe7/download
https://docplayer.net/52205269-Xv-mizhnarodniy-vistavkoviy-forum-tehnologiyi-zahistu-pozhteh-2016-materiali-18-vseukrayinskoyi-naukovo-praktichnoyi-konferenciyi-ryatuvalnikiv.html
https://ena.lpnu.ua:8443/server/api/core/bitstreams/7760d17f-736a-44c9-bab3-36644e69ca95/content
https://ir.lib.vntu.edu.ua/bitstream/handle/123456789/19481/2.1%20%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D1%87%D0%BD%D0%B0%20%D1%85%D1%96%D0%BC%D1%96%D1%8F.pdf?sequence=1&isAllowed=y
https://dspace.nuft.edu.ua/bitstream/123456789/33632/1/122_Chubenko%20Mykola%20Volodymyrovych.pdf
https://developer.android.com/topic/libraries/view-binding?hl=ru
http://eir.nuos.edu.ua/bitstreams/5397a89e-40f2-4e75-a1e6-7b7fdb0e1d6a/download
https://os24.com.ua/ua/p1584682655-kreslo-ofisnoe-komfort.html?srsltid=AfmBOoo6SXth9HS2E3uOclk8xfvUn_ysCI3WzIuzcv_YIjoHG76Hra0w
http://eprints.library.odeku.edu.ua/1085/1/OvchinnikovaVO_KEOD_DP_2017.pdf
https://ami.lnu.edu.ua/wp-content/uploads/2020/11/Patramanskyy.pdf
https://core.ac.uk/download/pdf/11331197.pdf
http://323.kiev.ua/wp-content/uploads/2021/02/%D0%86%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%86%D1%96%D0%B9-%D0%B7-%D0%BE%D1%85%D0%BE%D1%80%D0%BE%D0%BD%D0%B8-%D0%BF%D1%80%D0%B0%D1%86%D1%96-%D0%BF%D0%BE%D0%B6%D0%B5%D0%B6%D0%BD%D0%BE%D1%97-%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D0%BA%D0%B8-2020-2021-%D0%BD.%D1%80..doc
http://www.java2s.com/Open-Source/Android_Free_Code/NFC/demo/com_bosicc_nfcMainActivity_java.htm
http://socrates.vsau.org/b04213/html/cards/getfile.php/29916.pdf
http://mmsa.kpi.ua/sites/default/files/ssc/issues/ssc_6_2017.pdf
https://developer.android.com/jetpack/docs/guide?hl=id
https://stackoverflow.com/questions/9385081/how-can-i-change-the-edittext-text-without-triggering-the-text-watcher
http://ir.stu.cn.ua/bitstream/handle/123456789/24113/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%B0%D1%86%D1%96%D1%8F%20%D0%B1%D1%83%D1%85%D0%B3%D0%B0%D0%BB%D1%82%D0%B5%D1%80%D1%81%D1%8C%D0%BA%D0%BE%D0%B3%D0%BE%20%D0%BE%D0%B1%D0%BB%D1%96%D0%BA%D1%83.pdf?sequence=1&isAllowed=y
http://dspace.oneu.edu.ua/jspui/bitstream/123456789/5717/1/%D0%95%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D1%96%D1%87%D0%BD%D0%B8%D0%B9%20%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D0%B7.pdf
https://ela.kpi.ua/bitstream/123456789/43999/1/Kovschar_bakalavr.pdf
https://ir.nmu.org.ua/server/api/core/bitstreams/1758b144-1f96-4e54-b7e5-ddf547c0cf89/content
http://ebib.pp.ua/konechno-povtoryaemyie-igryi-pri-polnoy-9817.html
http://ebib.pp.ua/vvedenie2725.html
https://nsnatura.pl/uk/%D1%8F%D0%BA%D1%96-%D0%BC%D1%96%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D0%B8-%D1%94-%D0%B2%D0%B8%D1%80%D1%96%D1%88%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%BC%D0%B8-%D0%B4%D0%BB%D1%8F-%D0%B7%D0%B4%D0%BE%D1%80%D0%BE/
https://oppb.com.ua/articles/vognegasnyky-ta-pozhezhna-bezpeka-na-skladah-efektyvni-strategiyi-zapobigannya-pozhezham
https://developer.android.com/reference/android/text/TextWatcher
https://www.dstu.dp.ua/Portal/Data/5/7/z2-7-b6.pdf
https://ua-referat.com/uploaded/referat-z-predmetu-promislova-ekologiya/index1.html
https://www.shipregister.ua/wp-content/uploads/2022/09/PCBSSt3_2020.pdf
http://refdb.ru/look/1944886-pall.html
http://uadocs.exdat.com/docs/index-187003.html?page=15
http://e.ieu.edu.ua/bitstream/123456789/399/1/%D0%97%D0%B1%D1%96%D1%80%D0%BD%D0%B8%D0%BA_2022.pdf
https://ela.kpi.ua/bitstream/123456789/48315/1/Riabytsia_bakalavr.pdf
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https://kazedu.com/referat/126628
http://tpv.vpi.kpi.ua/images/duplomyb/3.pdf
https://pz.vntu.edu.ua/media/uploads/metod/LMV/LMV_OK.pdf
http://antibotan.com/file.html?work_id=201516
http://www.kbuapa.kharkov.ua/e-book/tpdu/2012-2/2012_02.pdf
https://kpk.edu.ua/wp-content/uploads/2021/01/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D1%96%D0%B0%D0%BB%D0%B8_%D0%BA%D0%BE%D0%BD%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D1%96%D1%97.pdf
https://ir.nmu.org.ua/bitstream/handle/123456789/158564/%D0%A0%D0%B8%D0%B3%D0%B0%20%D0%94%D0%9F%D0%B1%D0%B0%D0%BA.pdf?sequence=1
http://www.kpi.kharkov.ua/archive/Monographs/epifanov_a_o_red_suchasni_ta_perspektivni_metodi_i_modeli_up.pdf
http://ekmair.ukma.edu.ua/bitstream/handle/123456789/19974/Dovira_hromady_kryzovi_komunikatsii_orhaniv_mistsevoho_samovriaduvannia.pdf;jsessionid=4E7C531320CC1431A4535F233B55467B?sequence=1
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