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CyMcbKui 1ep;KaBHUH YHIBEPCUTET

daKyJabTeT CIEKTPOHIKH Ta 1HHOPMAIMHUX TEXHOIOT1H

Kadeapa inpopmariiinux TexHonoriu

Crnenianbnicts 122 «Komn’1oTepHi HayKm»

OcBiTHbo-npodeciiina nporpama «IHdopmaitiiiHi TEXHOJIOT1i MPOEKTYBaHHSD)

3ATBEPI/KYIO
B.o. 3aB. kapenpu IT

C. M. Bamenko
«_» 2022 p.

3ABJIAHHS

Ha KBagigikauiiiny podoTy MaricTpa CTyAeHTOBI

Axumenko Braoucnas Banepiviosuy

(mpizBu1e, iM’f1, 0 6aTHKOBI)

1 Tema npoekTy Mob6ianbHUl apkadHul wlymep «Survivory 04 0C i0OS

3aTBEPKEHA HAKAa30M I10 YHIBEPCUTETY BIJ «__ » 2022 p. Ne

2 TepmiH 31a4i CTYACHTOM 3aKiHYEHOI0 POEKTY «_ » IPYJIHS 2022 p.
3 BxigHi 1aHi 10 NpoeKTy TEXHIYHE 3aBIaHHS Ha PO3POOKY MOOIIBLHOIO TOAATKY

4 3MicT po3paxyHKOBO-NIOSICHIOBAJIbHOI 3aANIUCKH (MepetiK MUTAHb, 10 IX
HAJIeKUTh PO3POOMTH) __ aHaJli3 IPEeaIMETHOI 001acTl, MOCTAaHOBKA 3a4a4li,
MIPOEKTYBAaHHS ITPOBOT0 MOOIIBLHOTO J0AATKY, PO3POOKA IrPOBOT0 MOOIILHOTO JI0JIATKY

5 IlepeJik rpagiuHoro MmarepiaJy (3 TOUHMM 3a3HAYECHHAM 000B’A3KOBUX
KpecJieHb) aKTYaJIbHICTh POOOTH, MOCTAHOBKA 3aJ1a4i, aHAI13 IYTEePiB-aHAJIOT1B,

HOPIBHSIbHA TAOJIHUIT TOMATKIB-AHAJIOTIB, OCHOBHI MEXAHIKH apKAJTHUX HIYTEPIB,

(bvHKIIOHAIBEHI BUMOTH JIO ITPOBOTO JIOJATKY, MOJEITIOBAHHSI POOOTH ITPOBOTO

JIOJIATKY, JlarpaMa BaplaHTIB BUKOPUCTAHHS, 3aC00U peasi3ali, apXITeKTypa JT0JaTKY,

pO3p00KA ITPOBOTO JOJIATKY, JIEMOHCTPAINS ITPOBOTO JIOJATKY, BUCHOBKH




6. KoHCYJIbTAHTH BHIIYCKHOI pO0OTH i3 3a3HAYEHHSAM PO3IiJiB, 110 iX CTOCYIOThCH:

Po3ain

Kouncyabranr

IMinnuc, nara

3aB1aHHA BHIAaB

3aBaHHS NPUITHAB

Jlata Bugadi 3aBIaHHS

KepiBHuk

3aB/JaHHs NPUKUHSB 10 BUKOHAHHS

(migmuc)

(migmuc)

KAJEHJIAPHUM IJIAH
No Ha3Ba eramiB BUIMYCKHOI TPOEKTY Tepmin Bukonanns | [IpumiTka
n/n €TamiB MPOEKTY
1. | Anani3 ctaHy MOOLIBHUX IIYTEPIB 07.11.2022-09.11.2022
2. | IloctaHoBKa MeTH Ta 3ajiayl 10.11.2022-11.11.2022
3. | Onuc pyHKIIOHATY 14.11.2022-14.11.2022
4. | BusHaueHHs MeTOJIB Ta IHCTpyMeHTIB | 15.11.2022-15.11.2022
peamnizaii
5. | Po3po0Oka kajieHgapHOro miany 16.11.2022-16.11.2022
6. | BusHaueHHs pu3uKiB 17.11.2022-18.11.2022
7. | Po3poOka mpoToTumny 21.11.2022-22.11.2022
8. | Po3pobOKka irpoBux MexaHiK 22.11.2022-25.11.2022
9. | HamamryBanns marepianiB ta animamii | 28.11.2022-30.11.2022
10. | HanmamtyBaHHs irpoBOi ClIeHU 01.12.2022-05.12.2022
11. | Po3po6ka momIKkoKeHb TpaBIisl Ta 07.12.2022-08.12.2022
BOPOTiB
12. | Po3po0Oka inTepdeiicy noaaTky 24.11.2022-24.11.2022
13. | TectyBaHHS IFPOBOTO JOJIATKY 07.12.2022-07.12.2022
14. | CTBOpeHHSsI TOKYMEHTAIi1 07.12.2022-08.12.2022
15. | ApxiBailisi IPOEKTY 09.12.2022-09.12.2022
MarictpaHt Axunmenko B.B.

KepiBHuk podoTtu

K.T.H., 1o1. Mapuenko A.B.




PE®EPAT

Tema kBamidikamiitHoi pobotu wmarictpa «MOOUIPHUN apKagHUN IIyTep
«Survivory gyt OC 10S».

[TosicHIOBasIbHA 3alKCKa CKIAJAETHCS 31 BCTYMY, 4 O3B, BUCHOBKIB, CIIUCKY
BUKOPHUCTAHUX JKepen 13 24 HailMeHyBaHb, Ta 2 A0JaTKiB. 3araibHUM o0csr poboTu —
99 cTopiHOK, y TOMYy 4HCIl 22 CTOPIHOK OCHOBHOTO TEKCTY, 2 CTOPIHKH CIIUCKY
BUKOPHUCTAHUX JHKepell, 59 CTOPIHOK 10JaTKIB.

KBanigikaiiitny po6oTy Marictpa IpuUCBSIY€HO po3po0ill MOOUTIBHOTO apKagHOTO
mytepy «Survivory miig OC 10S 3 BUAOM KamepH 300Ky .

VY nepmioMy po3aiai BUKOHAHO JOCTIKEHHS 00JacTi MOOUIBHUX IIyTEpiB,
MPOBEJICHO aHaji3 IrPOBUX-J0JATKIB aHAJIOriB, c()OPMOBAHO OCHOBHI MEXaHIKH Ta
0COOJIMBOCTI IIyTEPIB Y MOOUIBHHX 1TPaX.

Jpyruii po3aia NpUCBAYEHO BU3HAYEHHIO METH MPOEKTY, 3ajad Ta 3acobam
peaiizariii.

TpeTiii po3aia MPUCBSIYEHO CTPYKTYPHO (PYHKIIOHAIBHOMY MO/JIETIOBAHHIO
MPOEKTY.

B ocranHbOMY pO3/1JI1 TPOJEMOHCTPYBATH MPOLIEC PO3POOKHU ITPOBOTO NOJATKY,
CTBOPEHHS €KpaHIB IIyTepy, BCTAHOBJIEHHS MapaMeTpiB PO3Mipy Ta pPO3TalIlyBaHHS
€JIEMEHTIB 31 BCTAHOBJICHUMU OOMEKEHHSIMHU, BUKOHAHO HANAIITYBaHHS BI3yaJbHUX
e(exTiB rpu, OyJI0 IPOJIEMOHCTPOBAHO POOOTY ITPOBOTO AOJIATKY.

Pe3ynbTaToM mpoBeleHOI poOOTH € MOOUIbHHWHI apKaJHUN IrpOBUN IIyTEp
«Survivory gis OC 10S.

[IpakTyHe 3Ha4YeHHS POOOTH MOJISIrae y CTBOPEHHI MOOLIBHOTO JONATKY, SIKAN
MO>K€ MOKpPAILUTH JIOT14HI, TAKTUYHI HABUYKHA KOPUCTYBAYiB, a y MalOyTHBOMY MOX€E
BUKOPHUCTOBYBATUCS JI1 OTPUMAHHS IPUOYTKY.

KitowoBi cnoBa: apkaanuit mrytep, SpriteKit, Swift, moOinbHUI gonmatok, 10S,

aHiMars.
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BCTYII

CporojiHi TEXHOJIOTIi 3aiiMalOTh JOCUTh BaroMy YacTKy B CY4aCHOMY CBITI.
3okpeMa, cMapTPOHU JOCUTH CUIILHO IHTETPYBAJIUCS B Hallle MOBCSAKACHHE KuTTA. Ha
2020 pik KiIBKICTh JtoAeH B 50 HalOLIBIINX KpaiHaX 3a HACEJIICHHSIM, sIKa KOPUCTYBaJacs
cmaptdoHamu, cranoBmia 3,8 minbapaa aoaeit [1]. CmapTdoHu 31 CBOEIO MOTYKHICTIO
€ 110 CYT1 MOPTATUBHUMHU BEPCIIMHU KOMIT'FOTEPIB, 1110 MOKYTh BUKOHYBATH PsiJi CKJIATHUX
o0uHrCIieHb B HAMKOPOTIIUNA TepMiH. BapTo Tako BiI3HAYUTH, IO 3 MOSBOIO IHTEPHETY
MOOUIBHI MPHUCTPOI PO3MMPHIA cPepu 3aCTOCYBaHHS, IO MPHU3BEIO JI0 TOSBU
BEJIMYE3HOT KUTBKOCTI MOOUTBHUX 3aCTOCYHKIB.

Pa3om 13 pO3BUTKOM TEXHIYHUX XapaKTEPUCTUK CMapT(OHIB irpoBa iHIYCTPis Ta
cthepa po3Bar 3 KO)KHUM POKOM IoYasia Bce OUbllie 3BepTAaTH yBary Ha MOKJIUBOCTI JJIsI
PO3ILIUPEHHS B CTOPOHY MOOIIBHOTO TeUMIHTY. 30UIbIIIEHHS JiaroHail eKpaHy, EMHOCTI
aKyMyJsiTOpa, OOCSTiB ONEpaTUBHOI MaM'sTi Ta MOTYXHOCTI Mpoliecopa T03BOJIHIN
3QJIy4YUTH BEJUKY KUIBKICTh PO3POOHUKIB came B Il JAOCUTH MpuOyTKOBI cdepu. 3a
OKpEMUMHM MiApaxyHKaMu, IrpoBa 1HAYCTPIS MOXKE JOCATTH mo3Hauku B 200 MiIbsApIiB
noJiapiB mpuOyTKy Ha pik [2].

Temnep icCHye BeTUKE PI3HOMAHITTS >KaHPIB 1rop, MPOTE HAWYACTIIIE OYOIIOIOThH
n'egecran peitunry Google Play Market Ta App Store came mytepu Ta miatgopmepu B
2D abo i3oMeTpuyHOMY cTHi [3].

MeTto10 po60TH € po3poOka MOOUIBLHOTO apKagHOTO IIyTepy «Survivory mist OC
10S 14 nokpaiieHHs JOTIYHUX, TAKTUYHUX HABUYOK Y TPABIIiB.

Jnst fOCSITHEHHSI METH MOTP1IOHO BUKOHATH HACTYIIHI 3a]1a4i:

— TIPOBECTH aHalli3 MpeAMETHOI 00JacTi;

— PO3TJIIHYTH OCHOBHI MEXaHIKM apKaJHUX IIyTEPIB;

— BUKOHATU MPOEKTYBAHHS ITPOBOTO JOJATKY «Survivor» Ha OCHOBI aHaNi3y
TAHUX;

— Ha OCHOBI MIPOEKTY PO3POOUTH ITPOBUM TOJATOK «SUrvivory.



O0’eKT MOCHiIKEHHA: aHal13 CIOCO0IB PO3POOKH MOOITBHUX ITPOBHUX JOJATKIB,
IHIyCTpii MOOLIBHOrO TEHMIHTY, 30KpeMa apKaJHuX IIyTepiB, iX MEXaHik,
0cOo0JIMBOCTEH, 0OMEIKCHb.

IIpeameT nocJimKeHHsi: peaiizailis ICPOBOrO JOJATKy Ta OCHOBHUX MEXAaHIK
IIyTepiB 3 BUKOpUCTaHHIM (hperiMBopKy SpriteKit.

I[IpakTHyHe 3HAYEHHS: PO3pOOKAa MOOIIILHOIO ITPOBOT0O IOAATKY «SUrvivor) JJis
MOKPAIIEHHS] JIOTIYHUX, TAaKTUYHUX HABUYOK Yy TPAaBI[iB, MOXJUBICTh OTPUMAHHS
NpuUOYyTKY B MaiilOyTHBOMY.

IrpoBuii 10JaTOK MOXe OyTH MOKpPALEHU Ta JOONPALbOBAaHUHN Y Mail0yTHROMY 3
METOI0 MOKPAIEHHSI Bi3yalbHOTO aCHEKTY I'pH, I0JaBaHHS a00 3MiHA ITPOBUX MEXaHIK,
OoAaBaHHSA KacToMi3allil JJjIs TepcoHa)ka. buIbIn TOro, 1€ OJWH 13 HANPSMKIB JIJIs

OTPUMAaHHS MOTEHUIHHOTO TPUOYTKY 3 TPH.



1 AHAJII3 IPEJIMETHOI OBJIACTI

1.1 3araabHuii aHai3 MOOIJILHUX LIYyTEPiB B irpoBii iHaAyCTPil

CpOroJiHi irpy BIAITPAIOTh Y KUTTI 0araThoX JIIOJIEN TyKe BaXJUBY poiib. KoxxHa
OKpeMa JIFOJIMHA 3HaXOJUTh B HUX CBIH BJIACHUM CEHC, CIOCIO pO3BAXKUTHUCS, OTPUMATH
MO3UTHBHI €MOIIii, MOKPAITUTH CBOT HABUYKH [4].

OcHoBHUMH TuIaTdOpMaMU JUIsl PO3MINIEHHS MOOIIBHUX ITPOBHX JOJATKIB Ha
crorojiHi € Google Play Store Ta App Store, irpu B KUX pO3MIIIEHI 32 KaTErOpisMH, a
TaKOXX € PEUTHHTH HalOUIbIl MOMYJSIPHUX I1rOop 3a PI3HMMHU mapameTpamu. Bapto
B1/I3HAYUTH, 1110 apKaJHI IIyTEPHU JOCUThH YACTO 3aliMarOTh MEPIil CXOJUHKHU B TOI1 1rop
cepen rpaBiiB [5].

[llyTepu € MOXITHUM XKAHPOM BIJl €KILH 1rop, A€ 3a3BUYall NPUALISIETHCS OLIbIIA
YaCcTMHA YBaru Ha 3HUILIEHHS CYNEPHUKIB 3a JIOMOMOIOI apCeHally, SKUM MOXKe
KOPUCTYBAaTHCh TpaBellb [6]. 3a3Buuail I1ile BOrHEMmajdbHa 30p0s, XOo4ya MOXYTh
BUKOPUCTOBYBATUCS 1 1HIII TUIU 30pOi, HAPUKJIIAJ, TpaHATU JJIsI 3aBJAHHS HENPSMOi
IIKOJM, IIUTH Ta 3J0pOB’Sl BUCTYMAIOTh Yy SIKOCTI 3aXMCHUX MOKa3HUKIB. [loka3Huk
310pOB’St MOke OyTH BiIOOpa)K€HO PI3HUMH CIOCO0aMM, XOua HaMOUIbII 4acTO MOro
BiIoOpakaloTh 3a JOMOMOTOK IKanu abo 1mudp, xoda ¥ OyBae Take, 1O MPSAMHUM
1HIUKATOp BIACYTHIN. Y BUIMAAKy BTpPaTH BChOTO 3JI0POB’Sl TpaBellb MOMHUPAE Ta MA€
MOXJIMBICTh TIOYATH OOpaHUM piBEHb 3 CaMOro Moyatky abo 3 OCTaHHBOI KOHTPOJIbHOL
TOYKHU. 3a3BUYal IIYyTEPU € JOCUTH BUCOKO IHTCHCUBHHUM >KaHPOM 3a KUTbKICTIO MOJIIH 3a
HEBEJIMKUM MPOMIDKOK 4acy, Xo4a B JISSIKMX MPOEKTax 1HKOJU ICHY€ eTam JJis May3u Ta

JUIs CTBOPEHHS HOBO1 CTpaTerii.



1.2 Amxani3 myrepiB-aHa/I0TiB

3apa3 iCHy€ BeJIMKa KUIBKICTh HIYTEPIB, 1[0 MAIOTh Pi3HI MEXaHIKH, TOMY Mepen
MIOYAaTKOM MPOEKTYBaHHS ITPOBOTO JOAATKY BapTO MPOBECTH aHAI3 CXOXKHUX JOAATKIB,
BU3HAYUTHU KITIOUOB1 QYHKIIIOHAIBHI Ta IPOrPaMH1 OCOOIMBOCTI, MEXaHIKHU I PO3POOKH
MaiOyTHBOTO noAatKy. [ aHanizy Oyso oopano HacTynHi npoektu: Hotline Miami, 20

Minutes Till Dawn, Brawl] Stars.

Hotline Miami

Hotline Miami — in1-rpa, 110 npeacrasisie co6oro 2D rpy 3 BUAOM 3BEpXY B JKaHPI
top down shooter [7]. CroxeT rpu Big0yBaeTbcsl B aibTepHATUBHIN Bepcii Masimi 1989
POKy, J€ TPaBIl0 HEOOXIHO MPUMIPUTH Ha ce0€ pOJb AHTUTEPOs, SIKUU MPOTUIIE
MINUTBHUM KPUMIHAJIBHUM aBTOPUTETAM LIbOTO MICTa, MOBHOTO TAEMHHUIIb, K1 1 BAPTO
posragatu. Cepen 0cOOMMBOCTEN TP MOXHA BIJ3HAUYUTH OCOOJIUBY KOPCTOKICTh, BU]T
3BEpXY, €JIEMEHTH CTeJCY, HEMMOBIPHO CTWUJIBHUM Bi3yallbHMN Ta ayaio psa. ['pa
MoAJIeHa Ha PO3LIH, KOXKEH PO3ALT Ma€ IEKIJIbKa €TalliB

Kosxen HOBuUH eTtan mpejicTaBiisie cO00I0 3aKpUTy OY/IIBIIIO, Kamepa HalpaBlieHa
3BEpXy MOHU3Y. METO KOXKHOrO €Talmy € 3HUILNECHHS BCiX BOPOTiB Ha MOTOYHIM
TEepUTOPii, 301p MEBHUX MPEAMETIB, 1110 OYyAYyTh BAXJIMBUMHU JIJI CIOKETHOI JI1HIi, IHKOIU
CIOJI BKIJIFOUAETHCS MMOEAUHOK 3 OOCOM.

bolioBa cucteMa JOCUTh IMHAMIYHA, OCKUIBKH KOKEH NMPOTUBHUK MAa€ IITYyYHHM
IHTEJIEKT, 10 MOXXE IOBECTH ceOe HenepeadauyBaHO Ha KOXHOMY IOBTOPHOMY
MPOXOJKEHHI eTanmy. [HKOIM 3 NPOTUBHUKIB MOXKE BHUIMAAATH 30posi, IO MOXE
JIOTIOMOTTHA B MPOXOJ/KEHHI OKPEMOIo eTamy, MpoTe AesKl BUIHU, K OT BOTHEMaJlbHA
30posl CTBOPIOE 3HAYHUU IIYyM, 1[0 MOXE NMPUBAOUTH HE Oa)kaHy yBary i1HIIMX BOPOTIB.

OKle ObOIr0 IrpaBClib 3aBXXIAMW Ma€ JIMOIC OJHC JXUTTA Ta KOXHCE BJIIYUYaHHSA IO HbOMY
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O3Hayae MpoBaJl HA TOTOYHOMY eTari. BaXXJIMBUM eIeMEeHTOM I'pH € TIJIaHyBaHHS BIIACHUX
JiH ISt AOCSITHEHHSI MAKCUMAJIBHOTO PE3YIbTaTy P MPOXOIKEHH1 PIBHSL.

Ha pucynky 1.1 npencrasneno npouec rpu.
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Pucynoxk 1.1 — IIpouec rpu Hotline Mayami

20 Minutes Till Dawn

20 Minutes Till Dawn — iaai-myrep Bix komnanii Erabit. I'pa siBnsie coboro 2D
survival shooter 3 Bugom 300Ky [8]. Llinb rpu nomnsrae B Tomy, o0 npotsiroM 20 XBUIUH
peaapHOro 4acy BiOMBATH HamaJgud MOHCTPIB. ['pa Ma€ JOCUTH CTHIIBHUMN Bi3yaJlbHHUI
PAll, BAKOHAHUM B MIKCEIbHINA CTHITICTHIII.

I'pa nepenbauae co6oro 3BuUaiii Ta KOpoTki cecii 1mo 20 1 10 XBUIKMH BIAMIOBIIHO,
B SIKMX TPABII0 HEOOXITHO MPOTATOM PEATLHOTO Yacy YXUJISITUCS B1Jl BEJIUKOI KIJTBKOCTI
pPI3HOMaHITHMX 4YYyJOBUCHK, BHKOPHUCTOBYIOUM IIUPOKUN apceHan 30poi Ta
KOPUCTYIOUHCH CIElialbHUMU OOHyCaMH MpHU MiJABUIIEHHI PiBHA. BOHYCH SABISIOTH

co0010 BUIAKOBHI HA01p 13 4 0COOTUBOCTEN JIJIs MOKPALEHHS 3aXUCTY a00 301IbIICHHS
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KoM, fAka OyAe 3aBigaHa Boporam. I'pa mpoxoauTh Ha OOMEXKEHIH TepuTopii 3
BOPOTaMH, IO CTAIOTh OUIBII HEOE3MEYHUMHU 3 KO’KHOKO XBHIIMHOIO, POBEJICHOIO B CECii.

['pa € gocuTh AMHAMIYHOIO, KEPYBaHHS 3A1MCHIOETHCS JBOMA JKOMCTUKAMU, OJIUH
3 SKUX BIJIMIOBIJIAa€ 3a MEpECyBaHHS rpaBlis, a IHIIWNA 3a MPUIT MiJ 4Yac CTPLILOU.
JIKOMCTUK, BIANOBIJANbHUM 3a CTPUIbOY, Mae 2 pEeXUMHU, BIAMOBIIHO A0 SKHUX 1
3MIMCHIOETHCSL CTPLIbOA. SIKIO rpaBelh TpUMAE JHKOUCTUK MO LEHTPY, TO CTPLIbOa
B1I0YBA€THCS MO HAMOIMKUUM BOpOTaM, KOJU IpaBellb PyXae JHKONUCTUK, TO CTpLiInOa
B110yBa€THCSI B BUBHAUCHOMY HaIpPSMI.

Bapto Bim3HauuTH, 1O y NEpepBax MIXK CECIAMH TpaBellb Ma€ MOXJIHUBICTb
CKOPUCTATHUCS Mara3uHoM, 1100 nOpuadaTh HOBUX TMEPCOHAXIB 3 YHIKAJIbHUMHU
3M110HOCTSIMU, TPUI0ATH HOBY 30POI0, @ TAKOXK MOKPAIIUTH XapaKTEPUCTUKH MEPCOHANKIB
3a JIOTIOMOTOI0 32 JIOMTOMOTOK0 OKPEMOT BKJIaJKU 3 HABUUKAMHU.

[Iporec rpu 300pakeHO Ha PUCYHKY 1.2.
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Pucynok 1.2 — IIpouec rpu 20 Minutes Till Dawn



12

Brawl Stars

Brawl Stars — 6ararokopucTyBatpbHHUITbKA Tpa BiJ KoMiadii Supercell, o noeanye
B co0i xaupu MOBA (GararokopucTyBaJbHUIIbKA OHJAiiH OoioBa apeHa) Ta
i3omerpuunmii 3D myTtep [9].

CyTb rpu NOJISTA€E B 3HUIIEHHI KOMaHIIU CyIepHUKA B PEXHUMI PEaTbHOTO Yacy 3
IHIIUMU TPABIIMHU, TPU [OMY KOXEH TpaBellb T'pa€ 3a YHIKAILHOTO YEMITiOHA 3
BJIACHUMU XapaKTEPUCTUKAMU Ta YHIKATbHIUMH 3{IOHOCTSIMH.

Ha pucysky 1.3 npencrasieHo nporec rpu.

Pucynok 1.3 — IIpouec rpu B Brawl Stars

KepyBanHss B Tpi B3HIHCHIOETHCS 3a JOTIOMOTOK JBOX JDKOWCTHUKIB JISI

MIEPEMIIIICHHS Ta TIOCTPITIB, a TAKOK MPUCYTHS KHOITKA aKTHUBAIII1 CIIeiaIbHO1 3110HOCTI.
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OxpIiM IBOTO B I'pl IPUCYTHIA Mara3uH, 10 MICTUTh KyIly BUTaJIaHUX Ta pealbHUX
MEPCOHAXKIB 3. MOKJIMBICTIO MOJIMIIEHHS iX OOMOBUX XapaKTEpUCTHUK a00 3MIHHM iX
30BHIIIHBOTO BUTIISIY.

Po3rnsiHyBIIM JIeKidbKa MOMYJISIPHUX MNPOEKTIB B >kaHpi shooter, Oynu oOpani
O0COOJMBOCTI Ta MEXaHIKM JUIsi MallOyTHHOTO IrPOBOTrO AO0JATKy. 30KpeMa, IrpoBUi
J01aTOK Oyjie BUKOHaHU B 2D 3 BUI0M KaMepu 300Ky, IHIUKATOPOM 3JI0POB’ Sl y BUTJISII
mkanu. lkamy 310poB’ss MOkHaA OyJe NMOMOBHHUTH, MiAiOpaBIIM BIANOBIIHUNA OOHYC.
Kpim Toro, rpaBens, miaiOpaBIIu creliaabHi KpUCTAIU, 3MOXKE MOKPAIIUTH CB1M apceHal
MpU MiABUIIEHHI piBHA. [[171b rpu monsiraTuMe B sIkOMOra JOBIIOMY BiIOMBaHHI Hamaay

BOPOT1B.
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2 IHHOCTAHOBKA 3ATAYI

2.1 Mera Ta 3aaa4i A0CTiTKEeHHA

3a pe3ynbTaToM aHami3zy HnpeAaMeTHOi obsacTi Oyno chopMyIbOBaHYy METY
kBadi(ikaiiitHoi podoTH: po3poOKa MOOUIBHOTO aApKAJHOTO MIyTepa «Survivory s
OC10S.

JInst fOoCSITHEHHS TOCTaBJIEHOI METU JTUTLIIOMHO1 pOOOTH OyJiM BU3HAYEHI HACTYIIHI
3a/1aui:

— npoaHaiizyBaTu oOpaHy mpeaMeTHY 00J1acTh Ta 10JaTKU-aHAJIOTH;

— BU3HAYUTHU IHCTPYMEHTApil AJisi CTBOPEHHS JOJATKY;

— MIPOBECTHU IJIAaHYBaHHS POOIT;

— BUKOHATHU MPOEKTYBAHHS IFPOBOTO JO/IATKY;

— PO3pOOUTH CIIpaiiTH IrPOBOTO JA0JIATKY;

— PO3pOOUTH OCHOBHI MEXaHIKH Ta MOBEIIHKY BOPOTIB;

— po3poouTH 1HTEp(eic Ta OCHOBHI PiBHI JTOAATKY;

— HaJalTyBaTU CLIEHU Ta pO3pOOUTH Maras3uH;

— BUKOHATU T€CTYBAHHS JOJATKY.

IrpoBuil nogaTok Mae OyTH HaIpaBJICHUN B MEpIIy Yepry Ha I[IKaBe MPOBEICHHS
qacy y rpi, a TaK0X Ha MOKPAIIEHHS TAKTUYHUX HABUYOK Ta PEaKIIii.

Po3po0ka irpoBoro fogaTky nepeadadae HaCTynHUN (PYHKITIOHAI:

— BUOIp piBHS;

— MIPOXOJIKEHHS PIBHS;

— nepersi piHaIbHOrO pe3ybTaTy;

— MOXKJIMBICTh TOKPAILICHHS XapaKTepHUCTUK B Mara3uHi Ipy;

— HaJalTyBaHHs apamMeTpiB rpu.
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2.2 Metoau D0CHiIKEeHHHA

J71st po3poOKM irpOBOro A0JaTKy OyJIu BUJILJIEHI OCHOBHI METOJU JOCHIIKEHHS, a
caMe TeOpPETUYHI Ta EMITIPUYHI; CHCTEMHO-(DYHKI[IOHAJBbHI Ta MOJIEITFOBAHHS.

J171s1 BUBUEHHSI OCHOBHUX MEXAHIK IITyTEPiB BUKOPUCTOBYETHCS METO/I aHAII3Y ISt
OuTbIl TMHOIIOr0 PO3YMIHHS OCHOBHMX MPUHLMIIB MNOOYAOBH NIyTEpiB, OCHOBHI
MPAKTUKU MPU PO3POOIIl TPOEKTIB TAHOTO HATIPSIMKY.

CucteMHO-(YHKIIIOHAIBHI METOJM Ta MOJCIIOBAHHS JI03BOJISIIOTH CTBOPUTH
(yHKIIIOHATBHY MOJIENB MTPOIIECY PO3POOKH IrpOBOTro n0AaTKy. Hactynni Mozaeni 0ynyTh
CTBOPEHI 32 JI0NIOMOT0I0 3a3HaYEHOr0 METOY:

— Hiarpama IDEFO [10] — ans Ouiblnl A€TaNbHOTO MpoOlieCy MOOYI0BU
MOOUTBHOTO JOAATKY;

— UML niarpama [11-12], 30kpema aiarpama BapianTiB Bukopuctans (Use

Case) aJist BU3BHAYEHHSI OCHOBHMX MOXJIMBHX CLIEHAPIIB I1Jl 4aC BUKOPUCTAHHS JI0JATKY.

2.3 Bu0ip 3aco0iB peaJizauii

Jnst cTBOpeHHs MOOUIBHOTO apkagHoro mrytepa «Survivor»y mang OC 10S Oyno
0o0paHo HACTYIIHI 3aCO0M peai3alii:

— Moga nporpamyBaHHs Swift;

— Cepenosuiie po3pooku XCode;

— OpeitmBopk SpriteKit 1711 CTBOPEHHSI ITPOBOI CLICHHU;

— Adobe Photoshop mist po6oTH 3 rpadikoro 10AaTKY;

— UIKit and Storyboards nnst ctBopennst Ul irpoBoro nogatky [13].

Swift — MoBa mnporpamyBaHHs NpeAcCTaBieHa KoMImaHielo Apple Ha 3aminy

Objective-C [14-16]. Swift € qocuTh JIeTKO MOBOIO JJISI HANIUCAHHS Ta YUTAHHS KOIY,
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CUHTAKCUC PO3POOJIEHUM JOCUTH 3PYUYHHM UYHUHOM, IO JO3BOJSE YHHUKHYTH BEIUKOL
KUIBKOCTI MOMMJIOK ITiJ1 Yac HamucaHus koxay [17].

Cepen ocHOBHHUX TiepeBar Swift MOXHa BiI3HAYUTH HACTYIIHI:

— MOBa TMporpamyBaHHa Oyna pospooOsnena mig OC 10S, mo no3Boiisie
MPOCTIIIE BUKOPUCTOBYBATH HATUBHI (hperiMBOpKU Apple;

— aBTOMATHUYHMX JIYWIbHUK nocuianb (Automatic Reference Counting) €
OIHUM 13 €JEMEHTIB [Jii KEpPyBaHHsS IMaM STTI0 MPUCTPOIO, IO JO3BOJISIE MEHIIIE
MIKJTyBaTUCA MPO 11 BUALICHHS HA KOHKPETH1 3a/1aui;

— IIBUJIKICTh MOBHU JI03BOJISIE 3HAYHUM YMHOM 3a0IAJUTH Yac KOMMLISLIL
KOJy;

— 3aXMCT B MOMIOK. Runtime crash mig yac moOy0BU POEKTY J103BOJISIE
3aBYaCHO BUIPABUTHU MOMUJIKY 1]l YaC HAMUCAHHS KOJY.

Ockinbku Swift € HaTUBHOIO MOBOIO TiporpamyBanHs At OC 10S, To HalminmIuM
pllIEHHSIM [1J HanucaHHs Koay € cepenoBuie XCode, ctBopene Apple nist po3poOku
JOJIATKIB MiJ] YC1 MPUCTPOi KOMIIAHI].

bepyuu 10 yBaru pizHi MOXJIMBOCTI AJIsl pealiizalii irpoBoi CleHHU OyJI0 MPUUHSITO
piteHHs BuKopuctatu ¢ppeiiMBopk SpriteKit, 1o nmpeacTasise coO0I0 TOCUTh €1eTaHTHE
piteHHs st cTBOpeHHs 2D irop 6e3 3HaUHUX BUTPAT PECYPCIB MPUCTPOIO Ta 3 JOCHUTH
MIBUAKOIO B3aeMoIi€ero [18].

s cTBOpEeHHsI Ta pelaryBaHHs CHpailTiB Oyjae BUKopucTana nporpama Adobe
Photoshop, 1110 micTuth Benukuii Hab1p IHCTPYMEHTIB JIJIs1 HATAIITYBaHHS 300paXkeHb Mij
noTpedu po3poOHHKA.

InTepdeiic nonatky O0yne peanizoBano 3a gomnomoroto Ul dpeiimBopky UIKit, a
TaKoXX €KpaHW JOJaTKy Ta pi3HI €JEeMEHTH OyAyThb CTBOPEHI 3a JIOMOMOTOI0

UIStoryboard [19].
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Jns BimoOpaxkeHHs! (YHKIIOHYBaHHS CHCTEMH BUKOPHCTOBYETHCS METOOJIOTIS
IDEFO0. lana mMeTomoj0Tisl 103BOJs€ TpadidHO BIIOOpPa3UTH 3a JOIMOMOTOK IMOTOKIB

JAHUX JIOT14H1 B3a€MO3B’SI3KU MI’K KOMIIOHEHTaMH irpoBoro noaatky [20]. Ha pucynky

INPOEKTYBAHHA ITTPOBOI'O MOBIJIBHOI'O 1OJATKY

CrpykTypHO-QyHKUIOHAJIBbHE MO/JEJTIOBAHHSA NPOLECY

3.1 posristnyTO fiarpamy A-0 BEpXHBOTO PiBHS AJI IPOBOTO JOAATKY «Survivor.

17

DaTe: 1172312022 [ working

READER

DATE | CONTEXT:

USED AT: AUTHOR: AxumeHko B.B.
PROJECT: Mpouec NpoXokeHHs apkaaHoro wyTepa REV:  12/5/2022 DRAFT
gLy RECOMMENDED TOP
NOTES: 123456780910 PUBLICATION
MexaHiku Mpasuna
1 rpu
Pesynbraty
NPOXOMKEHHS!
piBHIB
36epexeHuit
MpoLEC NPOXOMKEHHS apkaHOro it s
PigHi Lwytepa "Survivor"
CMOPSHKEHHS >
it MogudikoBaHe
$0 0 CMOPSIHKEHHS NEPCOHaxa
Mg%lqggm Ll ApkagHuii wytep
it "Survivor"
kil TME TpoLec NpoXo[XeHHs apkafHoro LwyTepa "Survivor' — [NVEER
A0 —

Pucynok 3.1 — KonrekcrHa aiarpama A-0

VY xoni ananizy npeaMeTHo1 obnacti Oyiau chopMOBaHi MOTOKHU TaHUX.
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— Bxonu Mopeni: pe3yiabTaTd MPOXOJKEHHSI PIBHIB, PIBHI CIOPSIKEHHS
IpaBIIs.

— Buxonu: 30epexxeHuid pe3yabTar TpH, MOAU(DIKOBAHE CIIOPSIKEHHS
MIEPCOHAXKA.

— EnemMenTu ynpaBiiHHS: MEXaHIKU I'PH, MPaBuia Ipu.

— Mexanizmu: moOubHMM npucTpiit 3 OC 10S, apkagHuii mryTep «Survivor»

HactynHum KpokoM € JekoMmo3ullist Ha GyHKI[IOHAIbHI OJIOKU:
1. O3HaliOMJIEHHS 3 TOJIOBHUM MEHIO.

2. Bubip 6axxaHoro piBHsL.

3. Ilokymnka piBHIB CHOPSKEHHS B Mara3uHi Ipu.

4. T'pa Ha oOpaHOMY piBHI.

5. O3HallOMJICHHS 3 pe3yJbTaTaMu I'PHU.

Hexommno3uis aiarpamu A-O npencraBieHa Ha pUCYHKY 3.2.
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USED AT: AUTHOR: Akumero B.B. DATE: 11/25/2022 . WORKING READER DATE | CONTEXT:
PROJECT: MMpouec npoxomkeHHs apkaaHoro wytepa REV:  12/6/2022 DRAFT
ey RECOMMENDED [ ]
NOTES: 12345678910 PUBLICATION A0
PisHi MexaHi lMpasuna
CMOPAMKEHHS  rpK { l — rpu
rpaBus Y — !
— » OsHailoMneHHs 3 Mokyrika pisHis MogudhikoBaHe
FOMIOBHIUM MEHIO IR CTIOPSAKEHHS CrIOPSDKEHHS!
50 1 Bantota B MaraauHi rpu nepcoHaxa il
rpu $0 il
Peaynbtar
Pesynbtati rpaBLs 3 " Bubip O6paHuit
MPOXOKEHHS nonepeaHsoi BaxaHoro HRTAE 7 7
iBHIB Ui “» . s i | ~30epexeHni
p ceccll piBHS piBeHb
50 9 v pesynbTar
pa Ha rpu
0bpaHoMy piBHi
0 3 s
5 - 3bepexeHuin
O3HailoMneHHs 3 pesynbTart rpu
pesynbTaTamm rpu >
5
). T
b A “
MobinbHuit i
npVCTpIn 3 !'JJSyuTriR/or"
0Cios
JODE TME TpoLec NPOXOMKeHHs apkagHoro LwyTepa "Survivor" | NMEER
A0

Pucynoxk 3.2 — Jlexkommno3uiiist giarpamu A-0

Jlns mporiecy «llokyrka piBHIB CHOPSJI)KEHHSI B MarasuHi rpu» OyJ0 BUKOHAHO

nexommo3uuiro. [Iporec 6yB po30UTHIl Ha HACTYIIHI IPOLIECH: «3aBaHTAXKEHHSI Mara3uHy

rpu», «Bubip KOHKPETHOTO

CIIOPSIIKECHHS,

«ITokyrmika

HOBOTI'O

pIBHS

CHOPSIKEHHs». JIeKOMITO3UIII0 MPOoLIeCy MPEACTAaBICHO Ha PUCYHKY 3.3

JJIs
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USED AT: AUTHOR: Akumenko B.B. DATE: 11/25/2022 . WORKING READER DATE | CONTEXT:
PROJECT: MMpoLec NpoXopkeHHs apkapHoro wyTepa REV:  12/5/2022 DRAFT O .
"Survivor" —
RECOMMENDED — —
NOTES: 12345678910 PUBLICATION A0
MexaHiku [ lNpasuna L
rpu y dt
[aHi npo
y
CnopsmKeHHsa
Baniota N PR
rpu 3aBaHTaxeHHs Baniota
marasuHy rpu ou
L+ P
$0 1

Bubip koHKpeTHOro
Ly CNOPSIKEHHS!

50 2
4
[Mokynka HoBoro MogudikoBaHe
PIBHS [ CNOPSIHKEHHS [~ CTTOPSKEHHST TIepCoHaKa >
$0 3
g

A ;
MoBinbHuiA npucTpiit ..Spl:(;?::;.? thyrep
30CiOS

NODE: TITLE:

A4

Mokynka piBHIB CrIOPAAKEHHSA B MarasutHi rpu NOVBER

—
Pucynok 3.3 — Jlekomno3suiis npouecy «Ilokynka HaBUYOK B Mara3zuHi rpu»

Jlns mpouiecy «I'pa Ha oOpaHoMmy» OyJio BUKOHAHO Jekommo3uliro. [Ipomec OyB
po30uTHii Ha 6 mpoileciB: «3aBaHTaXXEHHSI ITPOBOI ClieHW», «IHimiami3aiisi TpaBIsy,
«3HuteHHs BOporiBy, «[lominmenns xapakrepuctuk», «Hamam Boporay, «OTpumanHas

JeTaIbHOI KoY. JeKOMITO3HUIIi0 Mpolecy MPEeACTAaBICHO HAa PUCYHKY 3.4
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USED AT: AUTHOR: Akumerko B.B. DATE: 11/25/2022 - WORKING READER DATE | CONTEXT:
PROJECT: Mpouec NpoXofkeHHs apkagHoro LwyTepa REV: 12/5/2022 DRAFT =11l =1
"Survivor" [==]
RECOMMENDED L
NOTES: 12345678910 PUBLICATION A0
MpaBuna A | MexaHiku
( rpu A Fpu
JRAIEL.” v
Obpannitf 3agantaxenHs
IPOBIN ] irpoBoi CLigHM
piBeHb |50 1 apameTpu
rpaBLs
7 R AN )
lH'L;?:;izum Bonycm ans
NiABULLEHHS
$0 2 SEAT
W PIBH 0Bi 3HAUBHHS
O'exru 1 SHULLEHHSI apaKTepucTu
BOpOriB aBLs
rpu > p pasL
$0 3
n
( MoninweHHs! Wkopa
»|xapakTepucTyk AnA
50 4 rpaByis
1 Hanap
BOpora 1
$0 5 3bepexeHuit
 OTpUMaHHs pesynbTar
netanbHoi pu
wkogn p————————*>
: y $0 6
MoGinbHuit i 1 ) 7y !
= ApkagHuit
npuCTpiit 3 wyTep
oCi A P
Cios Survivor
NODE: TITLE: : : 4
0 pa Ha 0BpaHOMY piBHi hea
A3 [

Pucynok 3.4 — Jlexommnosuiiist mpotiecy «I'pa Ha oOpaHOMy piBHD»

3.2

Moae/r0oBaHHS AlarpaMu BapiaHTiB BUKOPUCTAHHS

Jns xpamoro po3yMiHHS (DPYHKIIOHYBaHHSI irpOBOTO JOJATKYy CJiJi BUZHAUYUTH

MOXJIUBI ClieHapii BUKOPUCTAHHS MOOIITLHOTO TOJATKY.

UML — yHiikoBaHa MOBa MOJEIIOBAHHS JiJi1 00’ €KTHO-OPIEHTOBAHOIO aHAMI3Yy 1

MPOEKTYBaHHS cucTeM. JlaHa MOBa BKIIIOYAaE B ceOe PI3HOMAHITHI JAlarpamu, MpoTe s

noOy/1I0BH BapiaHTIB BUKOpUCTaHHS Oyne BukopuctoByBatucs Use Case giarpama [21].

VY gKocTi akTopiB cucteMH OyB BuauUleHHH numie «I'paBenp». OCHOBHHUMH

omeparnisaMu 1 aktopa «I'paBenp» €:

BUOIp pIBHS I'pH;
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— rpa Ha 00paHOMY PiBHI;

— neperisii pe3yibTaTiB Ipu;

— BUOIp HaNAITyBaHb IPH;

— MeperJisii Mara3uHy Ipu;

— MOKPAILEHHS XapaKTEPUCTUK CHOPSI>KEHHS.

Hiarpama BapianTiB Bukopuctans B UML 300paxxeHa Ha pucyHky 3.5.

Mob6inbHWiA apkaaHui
wyTtep "Survivor"

I'pa Ha obpaHomy
pieHi

Include __

-

MepernAg

BuGip piexA rpu pesynuTarie rpu

paBeub

MokpaleHHA
XapaxKTepucTUK
CNOPAMKEHHA

Include

MepernAg
MarasuHy rpu

Pucynok 3.5 — Jliarpama BapiaHTIB BUKOPUCTAHHS JJIsl TPABIIsS
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4 PO3POBKA ITTPOBOI'O MOBIJIBHOI'O JOJAATKY

4.1 ApxiTekTypa irpoBOro 101aTKy

Apxitektypuuii nareps MVC (Model-View-Controller) nocuts mnomymsipHe
pimeHHs B 6aratbox MoOUTbHUX AoaaTtkax ajsg OC 10S [22]. Cam nmaTepH CKIATa€ThCS 3
TproX KommoHeHTiB: mozemi(Model), Buny(View), kontponepy (Controller); 1 Bci i
KOMIIOHEHTH BUKOHYIOTh CBOIO poJib [23]. Monenb BiAnoBigae 3a 30epiraHHs JaHuX, BUJ
3a BIAOOpaKEHHI [IUX JAHUX Ta B IIUIOMY 3a €JIEMEHTH 1HTepQeicy, 10 3’ ABIAIOThCSA Ha
€KpaHi, B TOM 4Yac K KOHTPOJIEp BHUCTYIA€ MPOMIKHOIO JIAHKOI MIX MOMEpPETHIMU
eJeMEHTaMH, OHOBJIIOE JIaHI Ta epeaae iX MK KOMIIOHEHTaMH. B 1iioMy Takuii miaxia
JI03BOJIsI€ TOOYTyBAaTH IOCUTH MPOCTO Ta YITKY apXITEKTYpy B JOJATKY, 1110 HAJIA€ 3MOTY
JIETKO Ta MIBUAKO OyayBaTH Ta 10aBaTH HOBY MOYJIi 0€3 BTpy4YaHHS B HOB1 KOMIIOHEHTH
cucrtemu. Jlerke HamumcaHHS KOAY 3HAYHOKO MIPOKO CIPOIIye MailOyTHE TECTyBaHHS,
J103BOJIsi€ OUIBIN MIBU/IIE BUKOHYBATH MIATPUMKY Ta OHOBJICHHSI KOAY BIJIOBIAHO Ja
nmoTped po3poOHHUKA.

Pucynok 4.1 mnpexacraBisie coO00 apXITEKTypy po3poOJIOBAHOTO IrPOBOTO

JOJIaTKY.

Irposwit goaaTok
Survivor* e .

(__ShopModel ]
[ SoundManager |

[ Settings ]
([ LeveModel |

BigobpaXeHHA Lo !

iHdopmayi /

[ Shopitemview |
| UpgradeltemView |
[ Levelview |
| SettingsView |

| GameScenes |

OHosnextHs
Aanux

Controller

GameOverViewController

OHosneHHA
BMAIB T3 CUeH GameViewController

-— MenuViewController
ShopViewController

Dii kopucTysaua LevelsViewController

| GameNodes

Pucynok 4.1 — ApxiTektypa irpoBoro 1041aTky
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IIporpamua peaJtizauis
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B nepmy udepry HeoOximHo ctBoputH 3a nonomoror IDE XCode neobxinHO

CTBOPUTH MPOEKT, MONEPEAHHO OOpaBIIH 11a0J0H MPOEKTY Y BUTIIAL IpH (puc 4.2).

B skocti MOBHM mporpaMyBaHHSI HEOOXIJHO BkazaTu Swift, TexHosoria ais

ctBopeHHs rpu SpriteKit [24], a Takox oOpatu GameplayKit (puc. 4.3).

Choose a template for your new project:

Multiplatform i0S macOS watchOS

Application

Document App

Sticker Pack App iMessage App

Framework & Library

Framework Static Library

Cancel

tvOS DriverKit Other

Augmented
Reality App

Safari Extension
App

Metal Library

Pucynox 4.2 — Bu6ip mwabnony rpu

Swift Playgrounds
App
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Choose options for your new project:

Product Name: | Survivor

Team: Bnap AkumeHko (Personal Team)

Organization Identifier: com.akymenko

Bundle Identifier:

Language: | Swift
Game Technology: | SpriteKit

v Integrate GameplayKit
Include Tests

Cancel Previous

Pucynok 4.3 — HanamtyBaHHsl napamMeTpiB IPOEKTY

OkpiM 1BOTO TaKOXX HEOOXIHO HaNallITyBaTH MapaMmeTpu Mpoekty (puc. 4.4).
byno o6Gpano Bepcito 10S 13.0 s po3ropTaHHS MNPOEKTY 3 METOK PO3LIUPEHHS
KUTBKOCTI MOKJIMBUX MPHUCTPOIB, @ TAKOXK I TUX KOPUCTYBAUiB, Kl 3 TUX UM THIIUX
MPUYUH HE OHOBIIOIOTH cBOE [13. Byno oOpano mopTpeTHy opi€eHTaIil0 JJIsi iIrpOBOIrO
JOJIaTKy, MPUCTPOSMHU JJI MIATPUMKHU 10AaTKy € Iphone Ta Mac (mpuctpoi Oynu oOpani

3a 3aMOBUYYBAaHHSIM, 3 BUKOPUCTAHHAM 301pKu mpoekTy Ha [phone mist 000X Bumakis).
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P ﬁ'}‘i‘"‘"" £ survivor ) [J iPhone 14 Pro Finished running Survivor on iPhone 14Pro A1 @1

S EnemyNode @ Assets Survivor 3 GameSceneDelegate 3 EnemyNode 3 GameOverScene S MenuScene

Survivor

General  Signing & Capabilities  Resource Tags  Info  Build Settings  Build Phases  Build Rules

PROJECT Vv Supported Destinations

Survivor et
Destination
iPhone

TARGETS M
ac

& Survivor

v Minimum Deployments

v Identity
App Category = Games
Display Name Survivor
Bundle Identifier com.akymenko.survivor
Version 1.0

Build 4

v Deployment Info

iPhone Orientation # Portrait
Upside Down
Landscape Left
Landscape Right

Status Bar Style (Default
¥ Hide status bar

Pucynok 4.4 — BuOip nmapaMeTpiB AJi pO3rOpTaHHS JOAATKY

OckinbKM AJisI CTBOpPEHHS 1HTEpdeNcy 0JaTKy BUKOPUCTOBYEThCS (HperMBOPK
UIKit, Storyboards € ogHiero 13 Horo ckiagoBux. HamamTyBaHHS ekpaHIB 10AaTKy Ta iX

eJeMeHTIB OyJi0 BUKOHaHO B (aiinii Main.storyboard (puc. 4.5).

Survivor Survivor Storyboards Base.lproj ) X Main ) i@ Menu View Controller Scene ) @ Menu View Controller ) [l View ) [l Menu View

# Game View Controller Scene
@ Game View Controller
W View
Safe Area
@ First Responder

B exit

i@ Game Over View Controller Scene

i Menu View Controller Scene
@ Menu View Controller
B View
Safe Area
B Menu View
B Stack View
Sound Button
Shop Button
Constraints
Navigation Item
@ First Responder

B exit

@ Levels View Controller Scene

i@ Shop View Controller Scene

i Base Navigation Controller Scene

Pucynok 4.5 — Expanu irpoBoro g01atky
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Takox oKpiM ekpaHiB rpu Oy0 po3po0JIEHO OKpeMi BUIM JIS CIUIUBAIOUUX BIKOH

Ta Ui OKPEMHUX eJeMEHTIB iHTepdeiicy. 30kpema JUisi KOXKHOTO €JeMEHTy Oyiu

HaJalToOBaHi constraints (0OMEXKEHHs), iK1 BCTAHOBJIIOIOTh apaMeTpu JJis po3Mipy Ta

po3TanryBaHHsA CJICMCHTIB AT KOPEKTHOI'0 poO3TalllyBaHHA Ta MaCIlITa6YBaHH51

€JIEMEHTIB Ha PI3HUX MPUCTPOSIX 3 PI3HUM PO3MipoM ekpany(puc. 4.6).

Survivor Survivor

& Placeholders

&P File's Owner
@ First Responder

v | Upgrade Item View
[C] safe Area
B View
v |l Container
& popup_view
> M Stack View
Close Button
> & Item Image
Level Up Button

View ) )X UpgradeltemView ) 8 Upgrade Item View ) [l Container popup_view

Show Alignment Rectangle <
08 og
X Y
300 &
Width Height

Arrange | Position View

Layout Inferred (Constraints) <

Layout Margins  Default <
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Trailing Space to:

| Level Up y Leading Space to:
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Align Center Y to:

Bottom Space to:
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Pucynok 4.6 — HanamryBanHs constraints aist Bugy UpgradeltemView

Jlnst cTBOpEeHHS Bi3yalbHUX €(EKTIB, TAKUX SIK BUOYX, MOPAHEHHS TPaBIIs, TOIIO
OyJlo CTBOpEeHO 4acTUHKM (particles), skl HO3BOJISIIOTH BHKOHATU HaJaIllTyBaHHS
napaMeTpiB MIBUIKOCTL, PO3MIpPY, KUUIBKOCTI €IEMEHTIB, TOIIIO.

[Ipuknan HanamtyBaHHs e(hEeKTIiB 300pakeHO HA PUCYHKY 4.7.
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SpriteKit Particle Emitter

Name

Background
Particles

Texture

Emitter
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0 * Lifetime
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Position Range
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Position
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Start

25
Start

Angle

Speed

Acceleration 0

X
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Color Blend

Factor

a

Custom
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Birthrate Maximum

1 + 0
Start Range
363,44 +
X Y
0
Position
269.863 +
Start
200
Start
0 + -10
X

22.918° +
Range
100
Range

0
Range

Color Ramp b

0

Pucynok 4.7 — Ilapametpu particle qyis edpexty BuOyxy (a) Ta oTpuMaHHs piBHS (0)

3arasibHa CTpYKTypa (¢aiiiB

pUCYHKY 4.8.

IMPOCKTY JIA

v 8 survivor

v

Survivor
GameOver
Menu
Shop
Levels
Game
Info
Storyboards

Base.lproj
Resources

Assets

Krungthep

emitters

sfx
Helpers
3 BaseViewController

3 AppDelegate

3 Extensions
3 SoundManager

Pucynok 4.8 — Ctpykrypa ¢aiiiaiB mpoeKTy

inOBOFO A0AAaTKy IMPCACTAaBJICHA Ha
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B tabnumi 4.1 HaBeneHO OCHOBHI po3poOJieHI KJIach IrpOBOrO JOJATKY Ta ix

MIPU3HAYCHHA

Tabnuis 4.1 — Kitacu irpoBoro n1oaaTky

Knac [Tpu3HaueHHd

GameOverViewController | BimoOpaxeHHsI (piHaJIbHOTO pe3yJIbTaTy IpU

GameViewController OCHOBHMUI1 €KpaH 3 rporo

MenuViewController Menro rpu

ShopViewController MarasuH AJisi HOKpalieHHs CIOPSKEHHsI IEPCOHAXKA

LevelsViewController Expan Bubopy piBHIB

SoundManager Kunac nns pobotu 31 3ByKaMu

ShopModel Mopens st 30epekeHHS BallOTU TpU Ta PIBHIB
CHIOPSIJKEHHS

Settings HamamryBanss rpu

LevelModel Mogens nisi 30epekeHHsT HaWKpalloro pe3yiabTaTy Ha
KOXXHOMY 3 pPIBHIB

Player Kinac nns 06poOKku mOBEIIHKYU TPaBIs

EnemyNode Knac nns 06poOku moBeiHKM BOpora

LevelXpNode Kpucranu, mo [03BOJISIIOTH MOJIMNIIYBaTH PIBEHb 30poi
rpaBld MiJl Yac IpU

CoinNode Momnertu, K1 MOXe 30UpaTu rpaBellb

Crate Sk, siIkuif MICTUTh BUIIQJIKOBUI OOHYC

HealthNode Bonyc, sikuil BIIHOBJIIOE MIKAIy 3/J0POB’s TPaBIIs

MagnetNode Bbonyc, 1110 30upae BCl KpUCTaJIM Ha PiBHI

Hud BigoOpaxeHnHst inTepdeiicy M1 yac rpu

LevelUpgradeHud InTepdeiic, mo BiamoBigae 3a BUOIP MOKpaIIeHHS s
30poi rpaBIs

Joystick EnemMeHT ynpaBiiiHHS TpaBlieM

Camera Kamepa

B tabnuii 4.2 HaBe1IeHO BUAM ITPOBOTO IOAATKY Ta iX MPU3HAUYCHHS
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Tabmuus 4.2 — Bujg irpoBoro A01aTky

Bun [IpuzHauenns

ShopltemView BigoOpaxenHus 1HpopMmarii po
CTIOPSIJKEHHS

UpgradeltemView BikHO 17151 OKpaIeHHs] CHOPSI>KEHHS

LevelView Bun, sikuit BigoOpakae piBeHb Ipu

SettingsView BikHO HamamTyBaHb

B tabnumi 4.3 HaBeEHO CLIEHH ITPOBOIO TOAATKY Ta iX MPU3HAYEHHS

Tabmuusg 4.3 — Cuenu iIrpoBoro 104aTky

Cuena [Tpu3HaueHHs
GameScene OcHoBHa irpoBa ciieHa
GameOverScene Cuena misi BIIOOpaKeHHS aHIMaliid Ta

pe3yabTary Irpu

MenuScene DoHOBA CIIEHA B MEHIO TPU

VYci Koy IrpoBOro A0JaTKy HaBeIEHI HUKYE B 10AaTKy b.

4.3 BuxkopucTaHHH irpoBOro 10JATKY

[Ticns 3amycKy rpu Ha eKpaHi 3’ IBII€ThCsl MeHIO rpu (puc. 4.9). Mento Biioopaxkae
MOTOYHUI OOpaHUil piBEHb, HAWKpallUi pe3ysbTar (HaWIOBIIMM Yac Ta KUIbKICTh

3HMILEHUX BoporiB). KpiM 1poro, y rpaBusi € MOKJIMBICTh IIOYATU I'Py HA MOTOYHOMY
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piBHI, 3MIHUTH PIBEHb I'PU, BIAKPUTH MEHIO 3 HAJAIITYBaHHAMH, a TaKOX MEPEUTH B

Mara3uH.

' Best time: 80:00
. .Highest Kills: @

Play

Levels

Pucynok 4.9 — Menro rpu

Ao rpaBelb HATUCHYB KHONKY HaJlAlITyBaHb, TO 3 SBISIETHCS MEHIO 3
MO>KJIMBICTIO YBIMKHYTH/BUMKHYTH 3BYKH, My3UKY a00 BiOpallito TenepoHy MiJ 4ac rpu

(puc. 4.10).
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Settings
Music @

Sounds @@
| Haptic @@ |

Pucynok 4.10 — BikHO HamamtyBaHb

[Ipu HaTUCKaHHI KHOTIKK BUOOPY PiBHSI, IpaBellb MOXHA 00paTH OJUH 13 HOTUPHOX
noctynHux piBHIB (puc. 4.11). [lpu npomy mnpu 3MiHI piBHS Ha €KpaHi MeHIO Oyje

BiloOpaxkaTucsa oOpaHuil piBeHb Ta HAWKpaIIUi pe3yJIbTaT MO IbOMY PIBHIO.

Dillage Castle

Select

a §) B r

Pucynok 4.11 — PiBHi rpu: ¢abpuxka (a), cenuiie (6), ropu (B), 3aMOK (T)
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VY Bumajky, SKIIO rpaBeilb 3aiIIOB Yy Mara3uH I'py, Ha eKpaHi OyJie BIIOOpaKEeHO
MOTOYHY KUIBKICTh BaJIIOTU B PO3MOPSKEHHI TPABIs, a TAKOXK OyJ]1e TOKa3aHO OKPEMO
PIBEHBb KOXHOTO CIIOPSIJIKEHHS IPaBlisl, @ TAKOXK 3arajibHi XapaKTePUCTUKU (CUia MIKOAH
Ta MaKCUMAaJIbHUH PiBEHb 3710poB’s) (puc. 4.12 a). OkpiM 1bOTO, SKIIO T'PABEIb HATHCHE
Ha SKECh CIOPSJKEHHS, TO 3’SIBUTHCS BIANOBIAHE BIKHO 3 MOXKJIHMBICTIO TMEPETISIY
MOTOYHOI 1H(OpMallii PO XapaKTEPUCTUKY cropsKeHHs (puc. 4.12 6). 3a HasBHOCTI
JOCTaTHBOI KUIBKOCTI IrpPOBOi BAaJIIOTH TpPaBelb Ma€ MOMIIMBICTh MOKPAIIUTH

CIIOPAIXKCHHA, TUM CaMHUM HiI[BI/IH_II/IBH_II/I 3arajibHi XApaKTCPHUCTHKHU.

Y

N\ 14

Lvl1

@ o/100

| LevelUp

a §)

Pucynok 4.12 — CniopsiizkeHHs TpaBlid (a); MOKpaIeHHs CopsKeHHS (0)

ko rpaBenb HaTUCHYB KHOIKY “Play”, To mouHerbcs rpa Ha 0oOpaHOMY pIBHI.

Metoro rpu € SKOMOTa JOBIIE MPOTUCTOSATH BOPOTaM, SIKi MOCTIMHO 3 SBIISIIOTHCS.
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KepyBanus rpaBiieM BigOyBa€eThCs 3a JOMOMOTOIO JKoMcTHKa. [Ipu 3HUIIIEHH] BOPOTiB,
€ IIaHC MiA10paTu KpUCTAIIH, K1 JAI0Th MOXJIUBICTh 3alIOBHUTH MIKalTy JocBiny. Komu
114 IIKaJia 3all0BHEHA, TpaBellb Ha BUOIp MOXKEe 0O0paTH OJIMH 3 TPHhOX 3alPOINOHOBAHUX
BapIaHTIB JJisi 30UIBIIEHHS MOTYKHOCTI apceHany. OKpiM IbOro, Ha PIiBHI I1HKOJIH
3 SIBJSIETHCS CTEIIabHUN SIIUK, 110 MICTUTh OJUH 3 MOXJIMBUX OOHYCIB: JOJaTKOBY
BAJIIOTY, MArHIT, SIKW 30Mpa€e BCl KpUCTAIIU HA PiBHI, OOHYC, IO YaCTKOBO BIJHOBIIIOE
KTy 370pOB’a. Y BHUMNAAKY, SKIIO IIKalla 3I0pPOB’Sl rpaBls JOPIBHIOE HYJIO, TO B
TaKOMY BUIIAJIKy IpaBellb NIEPEXOIUTh Ha €KpaH Pe3yIbTaTiB IPU.

IrpoBuit nporniec 300pakeHo Ha pucyHkax 4.13-4.14.

Select an upgrade

Increase damage

Select

a §)

Pucynok 4.13 — [lepeminienns rpaBust JIokaili€ro (a), BUOip anrpeiay s irpoBoi cecii

(6)
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a 0
Pucynoxk 4.14 — 36ip 6onycy (a), 3HUIIIEHHS BOPOTiB (0)

Ha expaHi pe3ynbTaTiB Ipu BiIOOpaXKa€eThC MaKCUMAJIbHUN Yac, SIKUN BAAIOCA
MPOTPUMATHUCS TPaBLEBI, a TAKOXK KUIBKICTh BOPOTiB, 10 BIH 3MIT 3HUIIUTHU (puC. 4.15).
Axmo pe3ynbTar cecli nepeBepllye HalKpalmuid 4yac Ha bOMY pPiBHI, TO BiJAIOBIAHO
30epiraeTbcsi HOBUM pekopi piBHA. OKpiM IbOTO, BadlOTa T'pu, HaOpaHa MiJ Yac cecii
J0JIA€THCS 10 TOTOYHOI KUTLKOCTI. ['paBenb Moske mouyatu oOpaHuii piBeHb CIIOYATKYy, 200

IIOBEPHYTHUCS 10 MEHIO TPH.
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M
Survival time: 00:21

Kills: 0

Pucynok 4.15 — ®inansHuii pe3yabTar rpu

Po3pobnennuii 1oAaTok pealidye BECh 3allJIAHOBAaHUW Ha €Tal MOCTAaHOBKHU

3a/a4di mepenik (PYHKIIOHATbHUX MOXKJIMBOCTEH, 110 MPOUTIOCTPOBAHO HAa PUCYHKAX

M1IPO3ILTY.
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BUCHOBKHA

Mertoro kBamidikaiiiHoi poOOTH € po3poOka MOOILIBHOTO apKagHOTO HIyTepa
«Survivory mst OC 10S a1 nokpaiieHHs: TAKTUYHUX, JIOTTYHUX HABUYOK IPpaBLs.

bynu nmpoananizoBaHi akTyalbH1 Jkepena iHdopMallii Mo TeMaTuill myTepis, M0
J03BOJISIFOTh CTBEP/IKYBAaTH AKTYaJbHICTh PO3POOIIOBAHOTO JOJATKY, a TaKOX Oyiu
BHU3HAYEH1 OCHOBHI OCOOJIMBOCTI Ta MEXAHIKHU IIYTEPIiB.

byno cdopmoBano wmety poboTH, 3adadi, BHU3HAUEHI 3aco0u peainizarii
MOCTaBJIEHOI 3ajayl. ¥ sKOCTI 3aco0iB peamizanii Oyj10 oOpaHO MOBY MporpamyBaHHs
Swift, ¢peitmBopk mns ctBopenHs irop SpriteKit, ppeitmBopk UIKit nns cTBOpeHHs
inTepdeiicy, IDE XCode.

[Ipotsrom etamy MoAetOBaHHs JOJATKy OyJi0 cTBOpeHO aiarpamy HoTarii IDEF0
IUIsl B1IOOpakeHHST (YHKI[IOHYBAHHS CHCTEMH, BUKOHAHO JIEKOMIIO3UIIIO0 TOJIOBHOTO
npoiiecy Ha migmporecu. Po3poOneHa miarpama BapiaHTIB BUKOPHUCTaHHS J03BOJIMIA
Kpallle 3p03yMiTH He0OX1AHUM (PYHKI[IOHAT ITPOBOTO IOJATKY.

OcHOBHI eTanu po3po0JIeHHS TPOEKTY MPEACTABIICHI B MOSICHIOBAIbH1M 3aMKCIII.
Byno onucano npoekT Ha (azax iHimianizaiii Ta po3pooku. Ilig yac da3zu po3podku
OyJo po3pobaeno ctpykrypu WBS ta OBS.

VY pesynbTaTi OyJI0 CTBOPEHO MOOUIBHHMI apkagHui mrytep «Survivor». Bynm
pO3p00JIeHI OCHOBHI €KpaHU J0/IATKy, HAJIAIITOBAH1 OOMEKEHHS JJIsl MO3UIIIL Ta PO3MIPY
€JIEMEHTIB 1HTepdelcy, po3po0sieHO Bi3yanbHl €()eKTH, HAIAIITOBAHO 1rPOB1 Ta (DOHOBI
CIEHHU JT0AaTKy. Bynu cTBOpeHi cipailTi, HaIAlITOBAaHO iIrpoOBa JIOT1Ka Ta OCHOBHI IIPOBi
MEXaHIKHU.

Po3poOnenuii irpoBuid J01aTOK MOXXe OyTH TOAAHMN B MailOyTHbOMY B MarasuH

noaaTtkiB AppStore.
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Al IIEHTUPIKALIIA METH IT-ITPOEKTY

Mertoro npoekTy € po3podka apkaaHoro myrepa «Survivory s OC 10S.

Heramizamis metu metogoM SMART:

S — MeToto npoekTy € po3podka apkaaHoro mryrepa «Survivor»y mist OC 10S nns
[IKABOT'O MPOBO/IKEHHSI BIILHOTO Yacy.

M — IrpoBuii A0/aTOK Mae YiTKUM HaOip (QyHKIIIHM, BIAaCTUBOCTEN Ta 3aaad AJis
peanizailii IpoeKTy.

A — Po3po0ka irpoBoro 10aTKy MOXJIMBA 3a HAABHOCTI 3aCO01B JI1 pO3pOOKHU Ta
ITPOBUX MEXaHIK.

R —Po3poOka nogarky Oy/ie BAKOHYBAaTUCh HA OCHOBI ICHYIOUHX ITPOBUX MEXAHIK.

T — Ha po3poOKy Takoro MmpoeKTy MOTPIOHO — 6 THXKHIB, BPaXOBYHOYH, IO B

cepeaHbrOMY OyJie BUKOPUCTOBYBATUCH 6 TOJUH B JICHb.
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A.2 IINIAHYBAHHS 3MICTY CTPYKTYPHU POBIT IHOOPMALIMHOI
CUCTEMH

WBS (puc. A.2.1) € iepapxi4HOIO CTPYKTYPOIO, 1110 MOKA3Y€ MOAANBIINN PO3HOILIT
NpoeKkTy Ha ¢a3u, KIHIIEBI Pe3yibTaTH 1 MaKeTH poOIT. [HCTpyMeHT chpsiMOBaHMI Ha
JeTajdbHE IUJIAaHYBAaHHS, OIIIHKY BapTOCTI, BU3HAYEHHS Ta PO3MOJLT NEPCOHAIBHOI
BIIMOBIJAILHOCTI BUKOHABI(IB Ta 1HII - TOOTO, HA OCHOBHI pOOOTH 1 pe3yJbTaTH, L0

BU3HAYAIOTh 3MICT IIPOCKTY.

Mo6inbHuiA apkaaHWi wyTep "Survivor"

v v v v

] 1.Haykoso- 2.MnaHyBaHHA ] 3.Po3pobka |
AocnigHa po6ota NpoeKTy AoparTky 4. 3pwia poGorn
N 1.1 AHania cTaHy - 2.1 Onuc N 3.1 Poapobka N 4.1 CTBOpPEHHA
MOGINbHUX WyTepis i dyHKUioHany npotoTuny nokymeHTaui
2.2 BuaHaueHHA 3.2 Poapobka irposmx 4.2 Apxisauia
| ,| 1.2Mocraxoska 5|  MeropisTa > MeXaHIK —> npoekTy
MeTH Ta 3apavi IHCTpyMeHTiB
peanisauii
3.3 HanawrtysaHHA
>  marepianie Ta
- 2.3 Po3pobka aHimauin
”|kanexpapHoro nnany
N 3.4 HanawrTysaHHA
«| 2.4 BUsHaueHHA IrpoBol cLeHu
- pu3auKis
3.5 Poapobka
| NOLKOAXEHb rpaBLA
Ta Boporis

> 3.6 Pospobka
iHTepdeiicy nonaTky

—>| 3.7 TecTyBaHHA
irposoro aopartky

Pucynok A.2.1 — WBS nmiarpama
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[Ticas Toro, sik Oyna ctBopeHa WBS cTpykTypa npoekTy, HaCTYITHUM HEOOX1THUM
etanoM € po3pooka OBS (puc.A.3.2). OpranizaniiiHa CTpyKTypa OpeacTaBisie co00ko
rpadgiyHe BiIoOpaXeHHS YYaCHHUKIB MPOEKTY Ta iX BIAMOBIIAIBHUX OCIO, K1 3a/isHI B

peani3allii MpoeKTy.

MoG6inbHuiA apkanHuin wyTep "Survivor"

|
v v v v

— AxumeHko AKUMEHKO — AxumeHko — AxumeHko
AKVMEHKO, N

> MapueHko > AKUMEHKO > AKUMEHKO > AKUMEHKO
AKWUMEHKO, N > AKUMEHKO —> AKUMEHKO

—> MapueHKo > AKUMEHKO

. AKUMEHKO
AKVMEHKO,
MapueHko

Y

= AKUMEHKO

Y

AKUMEHKO

> AKUMEHKO

AKUMEHKO

AKUMEHKO

Pucynoxk A.2.2 — OBS giarpama
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A3 MOBYJOBA KAJTEHJIAPHOI'O T'PA®IKY BUKOHAHHS
IH®OPMAIIMHOI CACTEMH

Hiarpama I'aHTa — 11¢ TOpHM3OHTAJbHA JlarpaMa 3 TUMYacOBOI IIKaJOm0, SKa
BUKOPUCTOBYETHCS ISl LTIOCTpaIllii TUIaHy poOiIT 32 MPOEKTOM 3 IPUB'SI3KOI0 J0 4Yacy.

3a monomMororw JiarpaM ['aHTa KEepiBHUKU MPOEKTIB 1 MEHEIKEPU MO MPOAYKTY
pO30MBaOTh MPOEKTU Ha poOOYl 3aBIaHHA JUIsl 3pYYHOCTI YIpPaBIiHHS, MiATPUMYIOThH
MOPSAIOK B pOOOTI 1 pOOJISITH 3aI€KHOCTI MK 3aBJaHHIMH HAOUHUMH.

Hiarpamu ["anTa 103BOJSIOTH COPOCTUTH CKIIAIOB1 MPOEKTH. 32 TOMOMOTOIO LIOTO
3aco0y MOXkHa JOCUTh HAOYHO 1 3PYYHO JUIsl y3arajJbHEHHS MPEJICTABUTU BEIIUKY
KUTBKICTh JaHUX. 3aBASKH 111 TicTOrpaMi BeJIMKa KIJTbKICTh 3aIlIKaBICHUX 0C10, KOMaH]I
a00 iX yYaCHHUKIB HE CTaHe MPOOJIEMOI0 JJI 3alUCy 3aBJIaHb, K 1 4acTi 3MIHUA 00CSTY
poboTH.

Posrnssnemo ctBopeny niarpamy ['anTta no 3agaHoi iHdoOpMalliiiHOT cucTeMu

(puc.A.2.3).

My Team | Mob6inbHwuii irposuit agoaaTok Survivor

—
1 © Hayxoso-gocnigia pobora Hayxoso-gocnigsa po6ora 107.11.2022 - 11.11 2022

Anani3 cTasy MobinsHIX WyTepis unassigned m
MocTasosx MeTH Ta 33gasl unassigned

=) Nnanysasus npoexty Mnaxysanna npoexty | 14.11.2022 - 18.31.2022
O chyruionany unassigned
Bi3sHaueHs METOZS Ta IHCTPyMeHTIS peanizaui unassigned
Po3pofixa KaneHAapHOro NNasy unassigned
BusHavenss pHankis unassigned

) Poapotua gogamey Po3pobka goganiy | 21.11,2022 - 07.12.2022
Pozpotxa npototumy unassigned
Po3pobixa irpossx Mexasix unassigned
HanawTysasHs MaTepianis Ta asinayii unassigned
HanauwTysasss irposoi cysss unassigned
Pozpobtixa Now«og#eHs rpasys Ta soporis unassigned
Pospotixa inTepdbeiicy gogatky unassigned
TecTyBaHHR irpoE0ro A0AATHY unassigned

=) 3gaua poborw 3gaya pobotw | 07.12.2022 - 09.12 2022
CropeHHn gorymexTauil unassigned
Apxisauia npossTy unassigned

Pucynok A.2.3 — Jliarpama I"anTta(1)



A4 IINIAHYBAHHA PU3UKIB IPOEKTY
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Pu3ukom € MOBIpHaA MOAIs, sIKa y BUMNAAKY il BAHUKHEHHSI MOX€E SIK HEraTUBHO,

TaK 1 TO3UTUBHO BIUIMHYTH HA KOHKPETHUM MPOEKT. YNIPABIIHHSA PU3UKOM — 1€ TIPOILIEC

3MIHM PU3MKIB Ta pearyBaHHS Ha MOJIi MiJ Yac BUKOHaHHS mpoekTy. [lpu peamizamii

MPOEKTY BAXKJIMBOIO YACTHHOIO € MOHITOPUHT pU3HKIB. OTXKe, B JAHOMY BUIIAJIKy MOKHA

BUIUTUTH JIESIKI PU3UKHU.

Knacudikanis pu3ukis:

1. 3a IMOBIpHICTIO BUHUKHEHHS:

— c1abo WMOBIPHICHI,

— MaJio IMOBIPHICHI;

— IMOBIpHI;

— JIOCUTh IMOBIpHI;

— Maiike IMOBIpHI.

2. 3a BETMYHUHOIO BTPAT:

— MIHIMAJIbHA;
- HHU3bBKA;

- CepeHs;

— BHCOKA;

— MaKCHUMaJIbHa.

Ha ocnoBi mie€i iHpopmartii Oyna npoBeneHa kiacudikaiis pU3UKIB Uil TAHOTO

MIPOEKTY, 10 MOKa3aHa B Taduuii A.4.1

Tabmuns A.4.1 — Kinacudikartiist pu3ukis

rpadiky

N Ha3Ba pusuky VMoBipHicTh BenuuuHa BTpar
1 Po3mupenns 3 3

o0csiry poOit
2 | BiacraBaHHS Bif 2 3




N HasBa pusuky ﬁMOBipHiCTb Benuunna BTpar
3 [IpoGaemu 3 1 2
TEXHIKOIO
4 ITomkoxeHHs 2 5
daitnis
5 | 360i B pobori 113 3 5
6 ITomunku B 2 2
poOOTI 10AaTKy
7 | HenepenbauyBaHi 5 5
00CTaBUHU

46

Ha ocHoBi knacudikarii pu3ukiB Oyna ckiajeHa MaTpUlld PU3UKIB IMPOEKTY, 110

npejcTaBiieHa B Tabnuii A.4.2.

Tabmuns A.4.2 — MaTpuiisg pu3uKiB

Bennunna BTpar

NmoBipHICTH

[Ticnst ouiHKY pU3HUKIB OYJIO CKIIAJICHO TIJIaH pearyBaHHs Ha pusuku (Tadn. A.4.3).

Tabnuis A.4.3 — Peakilist Ha pU3UKHU

Pusuku npoekry

Peaxiiist Ha pU3UK

Pozmmpenns o0cary
pooIT

BigcraBanns Bin rpadiky

[Ipu nmnanyBanHi rpadiky poOIT BapTo 10AaTH
JI0JIATKOBUM Yac BPaXOBYIOUM MOKIIMBI TPYIHOIII1

[IpoGaeMu 3 TEXHIKOIO

BignecTu TexHIKy Ha peMOHT, MOJ0ATH PO 3aMaCHY
TEXHIKY Ha 4ac peMOHTY, 1100 He MepecTaBaTu
BUKOHYBAaTH poOOTY

[TomkoxeHHs QaiiiB

PoOuTu 3anacHi konii B XMapHOMY CXOBHIII

3601 B po6oTi 13

[lepeBcTaHOBUTH MPOTPaMy, MPOBECTH JIIATHOCTUKY HA
MONIKOKEH1 (haitin

[Tomunku B po0OOTI

IlepeBaHTaXXUTH 10JIaTOK, POOUTH YaCTIIIe 30€pEKECHHS

HAONATKy JaHUuX
HenepenbauyBani [Ton6aTu mpo 1OCTYN B IHTEPHET, HASIBHICTD
oOcTaBuHU aJbTEPHATUBHUX IUISAX1B JKUBJICHHS TEXHIKH




JTIOAATOK B

MenuViewController.swift:

import UIKit
import SpriteKit

class MenuViewController: BaseViewController {

@IBOutlet weak var soundButton: UIButton!
@IBOutlet weak var startButton: UIButton!
@IBOutlet weak var levelsButton: UIButton!
@IBOutlet weak var menuView: SKView!

@IBOutlet weak var bestTimelLabel: UILabel!
@IBOutlet weak var highestKillslLabel: UILabel!
@IBOutlet weak var shopButton: UIButton!

override func viewDidLoad() {

super.viewDidLoad()

startButton.addTarget(self, action: #selector(startButtonTapped), for:
.touchUpInside)

levelsButton.addTarget(self, action: #selector(levelsButtonTapped), for:
.touchUpInside)

soundButton.addTarget(self, action: #selector(toggleMute(_:)), for:
.touchUpInside)

shopButton.addTarget(self, action: #selector(shopButtonTapped), for:
.touchUpInside)

if !SoundManager.sharedInstance.isMuted {
SoundManager.sharedInstance.startPlaying()

}

addMenuScene()
}

@objc func toggleMute(_ sender: Any) {
let settingsView = SettingsView(frame: .init(origin: .zero, size:
view.frame.size))

view.addSubview(settingsView)

settingsView.animateIn()

if Settings.shared.isAllowedVibration {
Vibration.medium.vibrate()

}

}

override func viewWillAppear(_ animated: Bool) {
super.viewWillAppear(animated)
if let view = menuView, let scene = view.scene as? MenuScene {
scene.changeBGtexture(with: Level.shared.getBGforLevel(Level.shared.level))
}
let time = Level.shared.getTime(for: Level.shared.level)
let kills = Level.shared.getKills(for: Level.shared.level)

bestTimeLabel.text = "Best time: \(Level.shared.stringFromTimeInterval(interval:

time))"
highestKillslLabel.text = "Highest kills: \(kills)"

func addMenuScene() {
let sceneNode = MenuScene(size: view.frame.size)
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sceneNode.scaleMode = .aspectFill

if let view = menuView {
view.presentScene(sceneNode)

// view.showsFPS = true
// view.showsNodeCount = true
// view.showsPhysics = true

view.ignoresSiblingOrder = true

}

@objc func shopButtonTapped() {
let storyboard = UIStoryboard.init(name: "Main", bundle: nil)
let shopVC = storyboard.instantiateViewController(withIdentifier:
"ShopViewController") as! ShopViewController
navigationController?.pushViewController(shopVC, animated: true)

}

@objc func startButtonTapped() {
let storyboard = UIStoryboard.init(name: "Main", bundle: nil)

let levelsVC = storyboard.instantiateViewController(withIdentifier:

"GameViewController") as! GameViewController
navigationController?.pushViewController(levelsVC, animated: true)

}

@objc func levelsButtonTapped() {
let storyboard = UIStoryboard.init(name: "Main", bundle: nil)

let levelsVC = storyboard.instantiateViewController(withIdentifier:

"LevelsViewController") as! LevelsViewController
navigationController?.pushViewController(levelsVC, animated: true)

}

GameViewController.swift:

import UIKit
import SpriteKit
import GameplayKit

class GameViewController: BaseViewController {

override func viewDidLoad() {
super.viewDidLoad()
startGame()

}

override func viewWillAppear(_ animated: Bool) {
super.viewWillAppear(animated)
if Settings.shared.isAllowedSFX {
SoundManager.sharedInstance.startPlaying()
}
}

func startGame() {

let sceneNode = GameScene(size: view.frame.size)

48



sceneNode.scaleMode = .aspectFill
sceneNode.gameProtocol = self

if let view = self.view as! SKView? {
view.presentScene(sceneNode)

// view.showsFPS = true
// view.showsNodeCount = true
// view.showsPhysics = true

view.ignoresSiblingOrder = true

}

extension GameViewController: GameProtocol {

func restartGame() {

startGame()
}

func gameOver(kill: Int, time: TimeInterval, coins: Int) {
let storyboard
let gameOverVC

"GameOverViewController") as! GameOverViewController

gameOverVC.gameProtocol = self
gameOverVC.kills = kill
gameOverVC.coins = coins
gameOverVC.time = time
gameOverVC.modalTransitionStyle = .coverVertical
navigationController?.pushViewController(gameOverVC, animated: true)

= UIStoryboard.init(name: "Main", bundle: nil)
= storyboard.instantiateViewController(withIdentifier:

func backButtonTapped() {
self.navigationController?.popViewController(animated: true)

}

GameOverViewController.swift:

import UIKit
import SpriteKit

class GameOverViewController: BaseViewController {

@IBOutlet weak
@IBOutlet weak
@IBOutlet weak
@IBOutlet weak
@IBOutlet weak
@IBOutlet weak
@IBOutlet weak
@IBOutlet weak

var kills: Int?

var
var
var
var
var
var
var
var

batImage: UIImageView!
killsLabel: UILabel!
survivalTimeLabel: UILabel!
nextLevelButton: UIButton!
ghostImage: UIImageView!
gameOverView: SKView!
gameOverlLabel: UILabel!
menuButton: UIButton!

var time: TimeInterval?

var coins: Int?

let level = Level.shared
weak var gameProtocol: GameProtocol?
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override func viewDidLoad() {
super.viewDidLoad()

menuButton.addTarget(self, action: #selector(menuButtonTapped), for:
.touchUpInside)

nextLevelButton.addTarget(self, action: #selector(levelButtonTapped), for:
.touchUpInside)

guard let kills = kills, let time = time, let coins = coins else { return }
Shop.shared.coins += coins
killsLabel.text = "Kills: \(kills)"
survivalTimeLabel.text = "Survival time: " +
Level.shared.stringFromTimeInterval(interval: time)
if level.getKills(for: level.level) < kills {
level.setKills(for: level.level, kills: kills)

if level.getTime(for: level.level) < time {
level.setTime(for: level.level, time: time)

override func viewWillAppear(_ animated: Bool) {
super.viewWillAppear(animated)
gameOverlLabel.pulsate()
addGameOverScene()

}

func addGameOverScene() {
let sceneNode = GameOverScene(size: view.frame.size)

sceneNode.scaleMode = .aspectFill
sceneNode.gameOverProtocol = self

gameOverView.allowsTransparency = true
gameOverView.showsFPS = true
gameOverView. showsNodeCount = true
gameOverView.showsPhysics = true
gameOverView.presentScene(sceneNode)
gameOverView.ignoresSiblingOrder = false

}

@objc func levelButtonTapped() {
gameProtocol?.restartGame()
navigationController?.popViewController(animated: true)

}

@objc func menuButtonTapped() {
navigationController?.viewControllers.remove(at: 1)
navigationController?.popViewController(animated: true)

}

extension GameOverViewController: GameOverProtocol {
func removeView() {
gameOverView.isHidden = true

}



ShopViewController.swift:
import UIKit

class ShopViewController: BaseViewController {

@IBOutlet weak var backButton: UIButton!
@IBOutlet weak var coinsLabel: UILabel!
@IBOutlet weak var attackLabel: UILabel!
@IBOutlet weak var healthLabel: UILabel!
@IBOutlet weak var playerImageView: UIImageView!

var upgradeView: UpgradeItemView!

var items: [ShopItemView] = []

var itemPosition: [(x:CGFloat,y:CGFloat)] = [(©.1,0.125),(0.1,0.75),(0.6,
©.125),(0.6,0.75)]

override func viewDidLoad() {
super.viewDidLoad()

backButton.addTarget(self, action: #selector(backButtonTapped), for:
.touchUpInside)

coinsLabel.text = Shop.shared.formatNumber(Shop.shared.coins)

createItemViews()
addItems()

attackLabel.text
healthLabel.text

"\(Shop.shared.items[@].stat + Shop.shared.items[1].stat)"
"\(Shop.shared.items[2].stat + Shop.shared.items[3].stat)"

}

func createltemViews() {
for i in 0..<4 {
guard let item:ShopItemView = ShopItemView.instanceFromNib() else { return }

item.levelItemLabel.text
item.shopItemImage.image
item.levelItemLabel.font

"Lvl \(Shop.shared.getLvl(for: i))"
.init(named: Shop.shared.getItemImage(for: i))
UIFont(name: GameFont, size: view.frame.width *

0.04)

let tapGesture: UITapGestureRecognizer = .init(target: self,
action:#selector(showUpgradeView))

tapGesture.numberOfTapsRequired = 1

tapGesture.numberOfTouchesRequired = 1

item.shopItemImage.tag = i
item.shopItemImage.isUserInteractionEnabled = true
item.shopItemImage.addGestureRecognizer (tapGesture)

items.append(item)

}

@objc func showUpgradeView(_ sender: UITapGestureRecognizer) {
guard let upgradeView = UpgradeItemView.instanceFromNib(), let tag =
sender.view?.tag else { return }
upgradeView.frame = .init(origin: .zero, size: view.frame.size)
view.addSubview(upgradeView)
upgradeView.shopProtocol = self
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upgradeView.configureButtons()
upgradeView.configureView(item: Shop.shared.items[tag], index: tag)
upgradeView.animateIn()

}

func addItems() {
for i in @ ..< items.count {

items[i].frame = CGRect(x:view.frame.width * itemPosition[i].x,
y: view.frame.height * itemPosition[i].y,
width: view.frame.width * 0.3,
height: view.frame.width * 0.3)

view.addSubview(items[i])

items[i].updateConstraints(with: view.frame.width * ©.05)

@objc func backButtonTapped() {
navigationController?.popViewController(animated: true)
}

}

extension ShopViewController: ShopProtocol {
func updateUI() {
for i in @..<items.count {
items[i].levelItemLabel.text = "Lvl \(Shop.shared.getLvl(for: i))"

}

coinsLabel.text = Shop.shared.formatNumber(Shop.shared.coins)

attackLabel.text "\(Shop.shared.items[@].stat + Shop.shared.items[1].stat)"
healthLabel.text = "\(Shop.shared.items[2].stat + Shop.shared.items[3].stat)"

}

LevelsViewController.swift:

import UIKit
import CoreMedia

class LevelsViewController: BaseViewController, UIScrollViewDelegate {

@IBOutlet weak var leftArrowButton: UIButton!
@IBOutlet weak var rightArrowButton: UIButton!
@IBOutlet weak var scrollView: UIScrollView!
@IBOutlet weak var pageControl: UIPageControl!
@IBOutlet weak var backButton: UIButton!

var levels:[LevelView] = []
var levelTuple: [(index: Int,lowerBound: CGFloat, upperBound: CGFloat)] = []

override func viewDidLoad() {
super.viewDidLoad()
createSlides()
setupSlideScrollView(levels)
configureGesturesAndSliding()

scrollView.delegate = self
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backButton.addTarget(self, action: #selector(backButtonTapped), for:
.touchUpInside)

pageControl.numberOfPages = levels.count

pageControl.currentPage = Level.shared.level

pageControl.isHidden = true

scrollView.showsHorizontalScrollIndicator = false

scrollView.contentOffset.x = view.frame.width * CGFloat(pageControl.currentPage)

leftArrowButton.addTarget(self, action: #selector(arrowButtonTapped(_:)), for:
.touchUpInside)

rightArrowButton.addTarget(self, action: #selector(arrowButtonTapped(_:)), for:
.touchUpInside)

updateButtons()
}

func configureGesturesAndSliding() {
let charactersOffset: CGFloat = CGFloat(1.0 / Double(levels.count-1))
for i in @..<levels.count-1 {
levelTuple.append((i,CGFloat(i) * charactersOffset, CGFloat(i+1) *
charactersOffset))

}
}

@objc func backButtonTapped() {
self.navigationController?.popViewController(animated: true)

}

@objc func levelSelected(_ sender: UIButton) {
print(sender.tag)
if Level.shared.isLvlUnlocked(sender.tag) {
print("unlocked \(sender.tag)")
Level.shared.level = sender.tag
updateButtons()

}

@objc func changePage() {
let x = CGFloat(pageControl.currentPage) * scrollView.frame.size.width
scrollView.setContentOffset(CGPoint(x:x, y:0), animated: true)

}

@objc func arrowButtonTapped(_ sender: UIButton) {
if sender == rightArrowButton {
pageControl.currentPage += 1
} else if sender == leftArrowButton {
pageControl.currentPage -= 1
}
changePage()

}

func updateButtons() {
levels.forEach {
if Level.shared.level == $0.selectButton.tag {
print("selected \($0.selectButton.tag)")
$0.selectButton.isHidden = true
} else {
$0.selectButton.isHidden = false

}
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}

func createSlides() {

for i in 0...3 {
let level:LevelView = Bundle.main.loadNibNamed("LevelView", owner: self,
options: nil)?.first as! LevelView
level.levelImage.tag =
level.levelImage.image .init(named: Level.shared.levels[i])
level.levellLabel.image = .init(named: Level.shared.labels[i])
level.selectButton.tag = i
level.selectButton.addTarget(self, action: #selector(levelSelected(_:)), for:
.touchUpInside)
levels.append(level)
}

.

}

func setupSlideScrollView(_ levels: [LevelView]) {
scrollView.frame = CGRect(x: @, y: 0, width: view.frame.width, height:
view.frame.height)
scrollView.contentSize = CGSize(width: view.frame.width * CGFloat(levels.count),
height: view.frame.height * 0.8)
scrollView.isPagingEnabled = true

for i in @ ..< levels.count {
levels[i].frame = CGRect(x: view.frame.width * CGFloat(i), y: @, width:
view.frame.width, height: view.frame.height)
scrollView.addSubview(levels[i])
}

}

func scrollViewDidScroll(_ scrollView: UIScrollView) {
let pageIndex = round(scrollView.contentOffset.x/view.frame.width)
pageControl.currentPage = Int(pageIndex)
let maximumHorizontalOffset: CGFloat scrollView.contentSize.width -
scrollView.frame.width
let currentHorizontalOffset: CGFloat

scrollView.contentOffset.x

// vertical

let maximumVerticalOffset: CGFloat
scrollView.frame.height

let currentVerticalOffset: CGFloat

scrollView.contentSize.height -

scrollView.contentOffset.y

let percentageHorizontalOffset: CGFloat = currentHorizontalOffset /
maximumHorizontalOffset

let percentageVerticalOffset: CGFloat = currentVerticalOffset /
maximumVerticalOffset

let percentOffset: CGPoint = CGPoint(x: percentageHorizontalOffset, y:
percentageVerticalOffset)

let charactersOffset: CGFloat = CGFloat(1.0 / Double(levels.count-1))
for element in levelTuple {

if pageControl.currentPage == levels.count - 1 {
if percentageHorizontalOffset == 1.0 {
if element.index == Level.shared.level {

levels[pageControl.currentPage].levellLabel.isHidden = false
levels[pageControl.currentPage].levellabel.show()
} else {
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levels[pageControl.currentPage].levellLabel.isHidden = false
levels[pageControl.currentPage].selectButton.isHidden = false
levels[pageControl.currentPage].levellabel.show()
levels[pageControl.currentPage].selectButton.show()

}

} else {

for i in @..<levels.count {
levels[i].levellLabel.isHidden = true
levels[i].selectButton.isHidden = true

}
}
} else if pageControl.currentPage == element.index {
if percentageHorizontalOffset == element.lowerBound {
if element.index == Level.shared.level {
levels[pageControl.currentPage].levellLabel.isHidden = false
levels[pageControl.currentPage].levellabel.show()
} else {
levels[pageControl.currentPage].levellLabel.isHidden = false
levels[pageControl.currentPage].selectButton.isHidden = false
levels[pageControl.currentPage].levellabel.show()
levels[pageControl.currentPage].selectButton.show()
}
} else {
for i in @..<levels.count {
levels[i].levellLabel.isHidden = true
levels[i].selectButton.isHidden = true
}
}

}

if percentOffset.x > element.lowerBound && percentOffset.x <=
element.upperBound {
levels[element.index].levelImage.transform = CGAffineTransform(scaleX:
(element.upperBound-percentOffset.x)/charactersOffset, y: (element.upperBound-
percentOffset.x)/charactersOffset)
levels[element.index+1].levelImage.transform = CGAffineTransform(scaleX:
percentOffset.x/element.upperBound, y: percentOffset.x/element.upperBound)

}
}
}
deinit {
print("deinit called")
}

}

SoundManager.swift:
import Foundation
import AVFoundation

class SoundManager : NSObject, AVAudioPlayerDelegate {
static let sharedInstance = SoundManager()

let MuteKey = "MuteKey"
private(set) var isMuted = false
var audioPlayer : AVAudioPlayer?
var trackPosition = ©

//Music: http://www.bensound.com/royalty-free-music
static private let tracks = [



llmainu

]

private override init() {
//This is private so you can only have one Sound Manager ever.
trackPosition = Int(arc4random_uniform(UInt32(SoundManager.tracks.count)))

let defaults = UserDefaults.standard

isMuted = defaults.bool(forKey: MuteKey)
}

public func startPlaying() {
if lisMuted && (audioPlayer == nil || audioPlayer?.isPlaying == false) {
let soundURL = Bundle.main.url(forResource:
SoundManager.tracks[trackPosition], withExtension: "mp3")

do {
audioPlayer = try AVAudioPlayer(contentsOf: soundURL!)
audioPlayer?.delegate = self

} catch {
print("audio player failed to load")
startPlaying()

}

audioPlayer?.prepareToPlay()

audioPlayer?.play()

audioPlayer?.volume = 0.2

trackPosition = (trackPosition + 1) % SoundManager.tracks.count
} else {

print("Audio player is already playing!")

}

}

func audioPlayerDidFinishPlaying(_ player: AVAudioPlayer, successfully flag: Bool) {
startPlaying()

}

func toggleMute() -> Bool {
isMuted = !isMuted

let defaults = UserDefaults.standard
defaults.set(isMuted, forKey: MuteKey)
defaults.synchronize()

if isMuted {
audioPlayer?.stop()

} else {
startPlaying()
}
return isMuted
}
LevelModel.swift:

import Foundation
class Level {

let key = "currentLevel”
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static let shared = Level()

var levels ["village 1v1","factory_1lvl","mountain_1lvl", "castle 1v1"]
var labels = ["village label","factory_label","mountain_label"”, "castle_label"]

private var levelBg = ["village bg","factory bg","mountain_bg","castle bg"]

var level: Int {

get {

return UserDefaults.standard.integer(forKey: key)
}
set {

UserDefaults.standard.set(newValue, forKey: key)
}

func unlockLvl(_ level: Int) {
UserDefaults.standard.set(true, forKey: "level \(level)")
}

func isLvlUnlocked(_ level: Int) -> Bool {
return UserDefaults.standard.bool(forKey: "level \(level)")

}

func getBGforLevel(_ level: Int) -> String {
return levelBg[level]

}

func getKills(for level: Int) -> Int {
return UserDefaults.standard.integer(forKey: "kills \(level)")

}

func setKills(for level: Int, kills: Int) {
UserDefaults.standard.set(kills,forKey: "kills \(level)")

}

func getTime(for level: Int) -> Double {
return UserDefaults.standard.double(forKey: "kills \(level)")
}

func setTime(for level: Int, time: Double) {
UserDefaults.standard.set(time,forKey: "time_\(level)")

}
init() {
UserDefaults.standard.register(defaults: [key : @])
for i in 0...3 {
UserDefaults.standard.register(defaults: [
"level \(i)":true,
"kills \(i)":e@,
"time \(i)":0.0,
1)
}
}

func formatNumber(_ n: Int) -> String {
let num = abs(Double(n))
let sigh = (n < @) ? "-" : ""

switch num {



case 1 000 000 _000...:
var formatted = num / 1_000 000 000

formatted = formatted.reduceScale(to:

return "\(sign)\(formatted)B"

case 1 000 000...:
var formatted = num / 1 000 000

formatted = formatted.reduceScale(to:

return "\(sign)\(formatted)M"

case 1 _0090...:
var formatted = num / 1_000

formatted = formatted.reduceScale(to:

return "\(sign)\(formatted)K"

case 0...:
return "\(n)"

default:
return "\(sign)\(n)"
}

1)

1)

2)

func stringFromTimeInterval(interval: TimeInterval) -> String {

}
}

let ti = NSInteger(interval)

ti % 60
(ti / 60) % 60

let seconds
let minutes

return String(format: "%0.2d:%0@.2d",minutes,seconds)

ShopModel.swift:

import Foundation
import CoreGraphics

enum ItemType {
case attack, deffense

}

class Shop {

let key = "coins"

static let shared

Shop()

var items: [Item] = []
private let itemsImages =

["weapon_shop_frame","gloves_shop_frame", "hat_shop_frame

var health: CGFloat {

}

return CGFloat(items[3].stat + items[2].stat)

var damage: CGFloat {

}

return CGFloat(items[@].stat + items[1].stat)

non
J

armor_shop_ frame"]
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var coins: Int {

get {

return UserDefaults.standard.integer(forKey: key)
}
set {

UserDefaults.standard.set(newValue, forKey: key)
}

func setLvl(for item: Int, 1lvl: Int) {
UserDefaults.standard.set(1lvl, forKey: "item_\(item)_shop")

}

func getlLvl(for item: Int) -> Int {
return UserDefaults.standard.integer(forkKey: "item_\(item)_shop")
}

func getItemImage(for item: Int) -> String {
return itemsImages[item]
}

init() {
UserDefaults.standard.register(defaults: [key : @])
for i in 0...3 {
UserDefaults.standard.register(defaults: [
"item \(i)_shop":1,
D

items.append(.init(name: itemsImages[i], 1lvl: getLvl(for: i), type: i <
.attack : .deffense))

}
}

func formatNumber(_ n: Int) -> String {
let num = abs(Double(n))
let sigh = (n < @) ? "-" : ""

switch num {

case 1 000 000 _000...:
var formatted = num / 1_000 000 000
formatted = formatted.reduceScale(to: 1)
return "\(sign)\(formatted)B"

case 1 000 000...:
var formatted = num / 1_000 000
formatted = formatted.reduceScale(to: 1)
return "\(sign)\(formatted)M"

case 1 _000...:
var formatted = num / 1_000
formatted = formatted.reduceScale(to: 2)
return "\(sign)\(formatted)K"

case 0...:
return "\(n)"

default:
return "\(sign)\(n)"
}

1

?
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}

struct Item {

var
var
var
var

var

}
}

name: String
1vl: Int

type: ItemType
stat: Int {

switch type {
case .attack:

return 10 + 4 * 1lvl
case .deffense:

return 50 + 4 * 1lvl

}

price: Int {
return 100 * 1vl * 1lvl

Settings.swift:

import Foundation
import UIKit

import AudioToolbox
import AVFAudio

class Settings {

static let shared = Settings()

let
let
let
let
let

var

var

var

gameFont = "Krungthep"

keySFX = "SFX"
keyVibration = "Vibration"
keyHighscore = "Highscore"
bonuskey = "Bonus"

isAllowedSFX: Bool {

get {
return UserDefaults.standard.bool(forKey: keySFX)
}

set {
UserDefaults.standard.set(newValue, forKey: keySFX)

}

isBonusCollected: Bool {

get {
return UserDefaults.standard.bool(forKey: bonusKey)
}

set {
UserDefaults.standard.set(newValue, forKey: bonusKey)

}

isAllowedVibration: Bool {

get {
return UserDefaults.standard.bool(forKey: keyVibration)
}

set {
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UserDefaults.standard.set(newValue, forKey: keyVibration)

}
}
var highscore: Int {
get {
return UserDefaults.standard.integer(forKey: keyHighscore)
}
set {
UserDefaults.standard.set(newValue, forKey: keyHighscore)
}
}
var brightness: CGFloat {
get {
return UIScreen.main.brightness
}
set {
UIScreen.main.brightness = newValue
}
}
init() {
UserDefaults.standard.register(defaults: [
bonusKey: false,
keySFX : true,
keyVibration: true,
keyHighscore: @,
1
}
}
struct Manager
{
///AVAudio Player
static var player: AVAudioPlayer?
}

MenuScene.swift:

import SpriteKit
import GameplayKit

class MenuScene: SKScene, SKPhysicsContactDelegate {
var background: SKSpriteNode!
var player: Player?
var enemies: [Enemy] = []

private var lastUpdateTime : TimeInterval = ©
var enemySpawnInterval: TimeInterval = 0.5
var currentEnemySpawnInterval: TimeInterval = 0.0

override func sceneDidLoad() {
self.lastUpdateTime = ©

}

override func didMove(to view: SKView) {
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setUpPhysics()
addBackground()
}

private func setUpPhysics() {
physicsWorld.contactDelegate = self
physicsWorld.gravity = CGVector(dx: 0.0, dy: 0.0)

}

override func update(_ currentTime: TimeInterval) {

if (self.lastUpdateTime == 0) {
self.lastUpdateTime = currentTime
}

let dt = currentTime - self.lastUpdateTime
self.lastUpdateTime = currentTime

currentEnemySpawnInterval += dt

if currentEnemySpawnInterval >= enemySpawnInterval {
currentEnemySpawnInterval = @
spawnEnemy ()

}

enemies.forkach {
$0.position.y -= 1
if $0.position.y <= -frame.height / 2 {
$0.removeFromParent()
let enemy = $0
enemies.removeAll (where: { $0 == enemy })

}

//MARK: - Game Objects

func addPlayer() {
player = .init(texture: nil, color: .red, size: .init(width: size.width * @.05,
height: size.width * 0.075))
player?.position = .zero
player?.setPhysicsBody()
addChild(player!)

}

func spawnEnemy() {
let enemyNames = ["bat","orc", "ghost", "zombie"]
let name = enemyNames.randomElement()!
let enemy: Enemy = .init(moveTextureName: name,
size: .init(width: name == "bat" ? frame.width * 0.2 :
frame.width * 0.1,
height: frame.width * 0.12))

enemy.position = .init(x: CGFloat.random(in: frame.width * 0.1 ... frame.width *
0.9),
y: frame.height)
enemy.configurePhysicsBody()
enemy .addMoveAnimation()
addChild(enemy)
enemies.append(enemy)
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func addBackground() {
background = .init(texture: .init(imageNamed: "village bg"),
size: frame.size)
background.position.y = frame.height / 2
background.position.x = frame.width / 2
background.zPosition = -1000
addChild(background)

}

func changeBGtexture(with name: String) {
background.texture = .init(imageNamed: name)

}

deinit {
print( "gamescene was deallocated")

}

GameOverScene.swift:
import SpriteKit
import GameplayKit

protocol GameOverProtocol: AnyObject {
func removeView()
}

class GameOverScene: SKScene {
var background: SKShapeNode!
var enemies: [Enemy] = []

weak var gameOverProtocol: GameOverProtocol?

override func didMove(to view: SKView) {

setUpPhysics()

backgroundColor = .clear
addBackground()

for i in 0..<10 {

for j in 0..<10 {
spawnEnemy(pos: .init(x: @ - CGFloat(i) * (size.width * ©.125),
y: frame.height - (CGFloat(j) * size.width * 0.3)))

}
}
enemies.forkEach{
addChild($0)
}

if Settings.shared.isAllowedSFX {
run(.playSoundFileNamed("gameOver", waitForCompletion: true))
}

}

private func setUpPhysics() {
physicsWorld.gravity = CGVector(dx: 0.0, dy: 0.0)
}

override func update(_ currentTime: TimeInterval) {
enemies.forkach {
if $@.position.x >= frame.width * 0.8 {
if background.action(forKey: "fading") == nil {



}

background.run(.sequence([
.fadeOut (withDuration: 1.5),
.run { [weak self] in
guard let self = self else { return}
self.gameOverProtocol?.removeView()
}
1),withKey: "fading")
}

}
$0.position.x += frame.width * 0.025

if $0.position.x >= frame.width * 1.1 {
$0.removeFromParent()
let enemy = $0
enemies.removeAll (where: { $0 == enemy })

}

//MARK: - Game Objects
func spawnEnemy(pos: CGPoint) {
let enemy: Enemy = .init(moveTextureName: "ghost",
size: .init(width: size.width * 0.3,
height: size.width * 0.45))
enemy.position = pos
enemy .addMoveAnimation()
enemies.append(enemy)

}

func addBackground() {
background = .init(rectOf: frame.size)
background.fillColor = .black
background.strokeColor = .black
background.position.y = frame.height / 2
background.position.x = frame.width / 2
background.zPosition = -1000
addChild(background)

}

deinit {
print( "gameoverscene was deallocated")

}

GameScene.swift:
import SpriteKit
import GameplayKit

protocol GameProtocol: AnyObject {

}

func gameOver(kill: Int, time:TimeInterval, coins: Int)
func backButtonTapped()
func restartGame()

class GameScene: SKScene {

weak var gameProtocol: GameProtocol?

var gameCamera: Camera = Camera()
var hud: Hud!
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var levelUpHud: LevelUpgradeHud!

var player: Player?

var enemies: [Enemy] = []

var xpNodes: [LevelXpNode] = []

var backgrounds: [SKSpriteNode] = []

lazy var analogloystick: AnalogJoystick = {

let js = Analogloystick(diameter: frame.width * 0.3, colors: nil, images:
(substrate: .init(named: "base"), stick: .init(named: "stick")))

js.position = CGPoint(x: size.width * 0.4 - js.radius,

y: -size.height * 0.4 + js.radius)

js.zPosition = 1000

js.alpha = 0.5
return js

3O

lazy var gameState: GKStateMachine = .init(states: [
GameOver.init(scene: self),
Playing.init(scene: self),
Paused.init(scene: self)

D

private var lastUpdateTime : TimeInterval = ©
var enemySpawnInterval: TimeInterval = 3.0

var currentEnemySpawnInterval: TimeInterval
var currentCrateSpawnInterval: Timelnterval
var crateSpawnInterval: TimeInterval = 10.0

0.0
10.0

override func sceneDidLoad() {
self.lastUpdateTime = ©

}
override func didMove(to view: SKView) {
setUpPhysics()
configureCamera()
addPlayer()
addHud ()

addBackground(isGameStart: true)
setupControlJoystick()

gameState.enter(Playing.self)
}

private func setUpPhysics() {
physicsWorld.contactDelegate = self
physicsWorld.gravity = CGVector(dx: 0.0, dy: 0.0)

}

override func update(_ currentTime: TimeInterval) {
guard gameState.currentState is Playing else { return }

if (self.lastUpdateTime == 0) {
self.lastUpdateTime = currentTime

}
let dt = currentTime - self.lastUpdateTime

self.lastUpdateTime = currentTime
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if let player = player {

}

hud.
}
//MARK :

currentEnemySpawnInterval += dt
if currentEnemySpawnInterval >= enemySpawnInterval {
currentEnemySpawnInterval = @
for _in @ ..< Int.random(in: 1...10) {
spawnEnemy(playerPosY: player.position.y)
}
}

player.update(with: dt, enemies: enemies)
gameCamera.setDestination(destination: .init(x: @, y: player.position.y))
gameCamera.update()
enemies.forEach {
$0.update(player: player)
}
xpNodes.forEach {
$0.update(playerPosition: player.position)
}

if backgrounds.last!.contains(player.position) {
addBackground(toTop: false)

} else if backgrounds.first!.contains(player.position) {
addBackground(toTop: true)

}

currentCrateSpawnInterval += dt
if currentCrateSpawnInterval >= crateSpawnInterval {

currentCrateSpawnInterval = @
spawnCrate(playerPosY: player.position.y)

updateTime(dt)

- Game Objects

func addPlayer() {

let

player: Player = .init(texture: .init(imageNamed: "player_0"),
color: .clear,
size: .init(width: size.width * ©.075, height:

size.width * 0.1))

player.position = .zero
player.setPhysicsBody()
addChild(player)

player.addWeapon(type: .shuriken)

self.player = player

}

func spawnEnemy(playerPosY: CGFloat ) {

let
let
let
frame.width

let

enemyNames = ["bat","orc", "ghost", "zombie"]
name = enemyNames.randomElement()!
enemy: Enemy = .init(moveTextureName: name,
size: .init(width: name == "bat" ? frame.width * 0.2 :
* 9.1,
height: frame.width * 0.12))
heightShift = CGFloat.random(in: frame.height * 0.4 ... frame.height * 0.7)

enemy.position = .init(x: CGFloat.random(in: frame.width * -0.45 ... frame.width *

9.45),



heightShift)
enemy.configurePhysicsBody()
enemy .addMoveAnimation()
addChild(enemy)
enemies.append(enemy)

}

y: Bool.random() ? playerPosY + heightShift :

func addHud() {

}

hud = .init(size: frame.size)
hud.zPosition = 1000
hud.backButtonHandler = { [weak self] in

guard let self = self else { return }
self.gameProtocol?.backButtonTapped()

gameCamera.addChild(hud)

func addLevelUpHud() {

levelUpHud = .init(size: frame.size)
levelUpHud.zPosition = 1100
levelUpHud.selectButtonHandler = { [weak self] weapon in

guard let self = self else { return }
self.hud.resetLevelProgressBar()
self.levelUpHud.hideHud()

guard let player = self.player else {
return
}

switch weapon {
case .mainWeapon:
player.increaselLevel()
case .shuriken:
if let shuriken = player.shuriken {
shuriken.increaseLevel()
} else {
player.addWeapon(type: .shuriken)
}

case .lightning:
if let lightning = player.lightning {
lightning.increaselLevel()
} else {
player.addWeapon(type: .lightning)
}
case .poisonousField:
if let poisonousField = player.poisonousField {
poisonousField.increaseLevel()
} else {
player.addWeapon(type: .poisonousField)
}
case .ball:
if let ball = player.ball {
ball.increaselevel()
} else {
player.addWeapon(type: .ball)
}

case .drill:
if let drill = player.drill {
drill.increaselLevel()
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} else {
player.addWeapon(type: .drill)
}
case .rocket:
if let rocket = player.rocket {
rocket.increaseLevel()
} else {
player.addWeapon(type: .rocket)
}
}

self.gameState.enter(Playing.self)

}
gameCamera.addChild(self.levelUpHud)

func addBackground(isGameStart: Bool = false, toTop: Bool = false) {
if isGameStart {
for i in 0..<3 {
let background: SKSpriteNode = .init(texture: .init(imageNamed:
Level.shared.getBGforLevel(Level.shared.level)),
size: frame.size)
background.position.y = frame.height * (1.5 - CGFloat(i))
background.zPosition = -1000
backgrounds.append(background)
addChild(background)
}
} else {
if toTop {
let background: SKSpriteNode = .init(texture: .init(imageNamed:
Level.shared.getBGforLevel(Level.shared.level)),
size: frame.size)
background.position.y = backgrounds.first!.position.y + frame.height
background.zPosition = -1000
backgrounds.insert(background, at: @)
addChild(background)
} else {
let background: SKSpriteNode = .init(texture: .init(imageNamed:
Level.shared.getBGforLevel(Level.shared.level)),
size: frame.size)
background.position.y = backgrounds.last!.position.y - frame.height
background.zPosition = -1000
backgrounds.append(background)
addChild(background)

}

func configureCamera() {
camera = gameCamera
gameCamera.position = .init(x: frame.midX,
y: frame.midY)
gameCamera.setDestination(destination: .init(x: frame.midX,
y: frame.midY))
gameCamera.addBorder(frame: frame)
addChild(gameCamera)

}

func showDamage(_ value: CGFloat, enemyPos: CGPoint) {
let dmg = value.rounded()
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let damage = SKLabelNode(text: "\(dmg)")
damage.fontSize = 20

damage.zPosition = 500

damage.fontColor = .orange
damage.fontName = GameFont

damage.position = enemyPos
addChild(damage)

damage.run(.sequence([
.move(by: .init(dx: CGFloat.random(in: -20...20),
dy: CGFloat.random(in: -20...20)),
duration: 0.2),
.removeFromParent()

M
}

func spawnCrate(playerPosY: CGFloat) {
let crate: CrateNode = .init(texture: .init(imageNamed: "crate"),
color: .clear,
size: .init(width: frame.width * 0.1,
height: frame.width * 0.1))
crate.configurePhysicsBody()
crate.position = .init(x: CGFloat.random(in:frame.width * -0.4 ... frame.width *
0.4),
y: CGFloat.random(in: playerPosY - frame.height / 2 ...
playerPosY + frame.height / 2))
print(crate.position)
addChild(crate)
}

//MARK: - Joystick setup

func setupControlloystick() {
gameCamera.addChild(analogJoystick)
analogJloystick.trackingHandler = { [unowned self] data in

guard let player = player else { return }
if player.position.x + data.velocity.x * ©.05 > frame.width * 0.4 ||
player.position.x + data.velocity.x * 0.05 < -frame.width * 0.4 {

player.position.y += data.velocity.y * 0.05
player.updateDirection(data: data.velocity)

} else {
player.position.y += data.velocity.y * 0.05
player.position.x += data.velocity.x * 0.05
player.updateDirection(data: data.velocity)

}

player.toLeft = data.velocity.x > @ ? true : false

if player.action(forKey: player.walkActionKey) == nil {
player.addMoveAnimation(toLeft: player.toleft)

}

}

analogJoystick.stopHandler = { [unowned self] in
self.player?.removeAllActions()

}
}
deinit {

print( "gamescene was deallocated")
}
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SettingsView.swift:
import UIKit
import SwiftUI

class SettingsView: UIView {

lazy var musiclabel: UILabel = {

3O

let

1bl.
1bl.
1bl.
1bl.

1bl.

retu

1bl = UILabel()
numberOfLines = 1

textColor = .white
font = .init(name: settings.gameFont, size: 30)
text = "Music"

translatesAutoresizingMaskIntoConstraints = false

rn 1bl

lazy var settingslLabel: UILabel = {

3O

let

1bl.
1bl.
1bl.
1bl.

1bl.

retu

1bl = UILabel()

numberOfLines = 1

textColor = .white

font = .init(name: settings.gameFont, size: 30)
text = "Settings"

translatesAutoresizingMaskIntoConstraints = false

rn 1bl

lazy var sfxLabel: UILabel = {

3O

let

1bl.
1bl.
1bl.
1bl.

1bl.

1bl = UILabel()

numberOfLines = 1

textColor = .white

font = .init(name: settings.gameFont, size: 30)
text = "Sounds"

translatesAutoresizingMaskIntoConstraints = false

return 1bl

lazy var vibrationLabel: UILabel = {

3O

let

1bl.
1bl.
1bl.
1bl.

1bl.

1bl = UILabel()

numberOfLines = 1

textColor = .white

font = .init(name: settings.gameFont, size: 30)
text = "Haptic"

translatesAutoresizingMaskIntoConstraints = false

return 1bl

lazy var musicSwitch: UISwitch = {

let

swtch = UISwitch()

swtch.onTintColor = .green

swtch.addTarget(self, action: #selector(toggleSwitch(_:)), for:

return swtch

.valueChanged)
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lazy var sfxSwitch: UISwitch = {
let swtch = UISwitch()
swtch.onTintColor = .green
swtch.addTarget(self, action: #selector(toggleSwitch(_:)), for: .valueChanged)
return swtch

3O

lazy var vibrationSwitch: UISwitch = {
let swtch = UISwitch()
swtch.onTintColor = .green
swtch.addTarget(self, action: #selector(toggleSwitch(_:)), for: .valueChanged)
return swtch

3O

lazy var backButton: UIButton = {
let btn = UIButton()
btn.setBackgroundImage(.init(named: "close_button"), for: .normal)

btn.addTarget(self, action: #selector(animateOut), for: .touchUpInside)
btn.translatesAutoresizingMaskIntoConstraints = false

return btn

3O

lazy var shadowBackground: UIView = {
let view = UIView()
view.backgroundColor = .black
view.alpha = 0.8
view.translatesAutoresizingMaskIntoConstraints = false
return view

3O

lazy var container: UIImageView = {
let view = UIImageView(image: .init(named: "popup_view"))
view.translatesAutoresizingMaskIntoConstraints = false
view.isUserInteractionEnabled = true
return view

3O

let settings = Settings.shared

override init(frame: CGRect) {
super.init(frame: frame)
configureView()

}

required init?(coder: NSCoder) {
fatalError("init(coder:) has not been implemented")

}

func configureView() {

musicSwitch.isOn = !SoundManager.sharedInstance.isMuted
vibrationSwitch.isOn = settings.isAllowedVibration
sfxSwitch.isOn = settings.isAllowedSFX

addSubview(shadowBackground)
NSLayoutConstraint.activate([
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shadowBackground.leadingAnchor.constraint(equalTo: self.leadingAnchor),
shadowBackground.trailingAnchor.constraint(equalTo: self.trailingAnchor),
shadowBackground.topAnchor.constraint(equalTo: self.topAnchor),
shadowBackground.bottomAnchor.constraint(equalTo: self.bottomAnchor)

D)

addSubview(container)

NSLayoutConstraint.activate([
container.centerXAnchor.constraint(equalTo: self.centerXAnchor),
container.centerYAnchor.constraint(equalTo: self.centerYAnchor),
container.widthAnchor.constraint(equalToConstant: 300),
container.heightAnchor.constraint(equalToConstant: 300)

D)

let stackview = UIStackView()

stackView.
stackView.

stackView

alignment = .center
distribution = .equalSpacing

.spacing = 10
stackView.
stackView.

axis = .vertical
translatesAutoresizingMaskIntoConstraints = false

addSubview(stackView)

NSLayoutConstraint.activate([
stackView.centerXAnchor.constraint(equalTo: self.centerXAnchor),
stackView.centerYAnchor.constraint(equalTo: self.centerYAnchor)

D)

let labelsStack = UIStackView()
labelsStack.alignment = .leading
labelsStack.distribution = .equalSpacing
labelsStack.spacing = 10
labelsStack.axis = .vertical

labelsStack.addArrangedSubview(musiclLabel)
labelsStack.addArrangedSubview(sfxLabel)
labelsStack.addArrangedSubview(vibrationlLabel)

let switchStack = UIStackView()
switchStack.alignment = .center
switchStack.distribution = .equalSpacing
switchStack.spacing = 15
switchStack.axis = .vertical

switchStack.addArrangedSubview(musicSwitch)
switchStack.addArrangedSubview(sfxSwitch)
switchStack.addArrangedSubview(vibrationSwitch)

let horStackView = UIStackView()
horStackView.alignment = .center
horStackView.distribution = .equalSpacing
horStackView.spacing = 20
horStackView.axis = .horizontal

stackView.
stackView.

addArrangedSubview(settingslLabel)
addArrangedSubview(horStackView)

horStackView.addArrangedSubview(labelsStack)
horStackView.addArrangedSubview(switchStack)

container.

container.

addSubview(stackView)

addSubview(backButton)



73

NSLayoutConstraint.activate([
backButton.trailingAnchor.constraint(equalTo: container.trailingAnchor),
backButton.topAnchor.constraint(equalTo: container.topAnchor),
backButton.widthAnchor.constraint(equalToConstant: 50),
backButton.heightAnchor.constraint(equalToConstant: 50)

D

}

@objc func toggleSwitch(_ sender: UISwitch) {
switch sender {
case musicSwitch:
SoundManager.sharedInstance.toggleMute()
case sfxSwitch:
settings.isAllowedSFX = sender.isOn
case vibrationSwitch:
settings.isAllowedVibration = sender.isOn
default:
break
}
if Settings.shared.isAllowedVibration {
Vibration.medium.vibrate()
}
}

@objc func animateOut() {
UIView.animate(withDuration: 1.5, delay: @, usingSpringWithDamping: 0.7,
initialSpringVelocity: 1, options: .curveEaseIn, animations: {
self.container.transform = CGAffineTransform(translationX: @ , y: -
self.frame.height)

self.alpha = @

}) { (complete) in
if complete {

self.removeFromSuperview()

}

}

@objc func animateIn() {
self.container.transform = CGAffineTransform(translationX: @ , y: -
self.frame.height)
UIView.animate(withDuration: 0.75, delay: © , usingSpringWithDamping: 0.5,
initialSpringVelocity: 1, options: .curveEaseIn, animations: {
self.container.transform = .identity
self.alpha = 1
}
}
}

ShopltemView.swift:
import UIKit

class ShopItemView: UIView {

@IBOutlet weak var shopItemImage: UIImageView!
@IBOutlet weak var levelItemLabel: UILabel!

var levelCaption: String? {
get { return levelItemLabel?.text }
set { levelItemLabel.text = newValue }



var itemImage: UIImage? {
get { return shopItemImage.image }
set { shopItemImage.image = newValue }

}

func updateConstraints(with offset: CGFloat) {

levelItemLabel.translatesAutoresizingMaskIntoConstraints = false

levelItemLabel.topAnchor.constraint(equalTo: shopItemImage.topAnchor, constant:

offset * 1.25).isActive = true

levelItemLabel.trailingAnchor.constraint(equalTo: shopItemImage.trailingAnchor,

constant: -offset).isActive = true

}

class func instanceFromNib() -> ShopItemView? {
guard let view

= UINib(nibName: "ShopItemView", bundle:
nil).instantiate(withOwner: nil, options: nil)[@] as? ShopItemView else { return nil }

return view

}
}

UpgradeltemView.swift:

import UIKit

protocol ShopProtocol:

func updateUI()
}

class UpgradeItemView:

@IBOutlet weak

@IBOutlet weak
@IBOutlet weak
@IBOutlet weak
@IBOutlet weak
@IBOutlet weak
@IBOutlet weak
@IBOutlet weak

var index: Int?

var

var
var
var
var
var
var
var

AnyObject {

UIView {

container: UIView!

statValuelLabel: UILabel!
statImageView: UIImageView!
levelUpButton: UIButton!
pricelLabel: UILabel!
itemImage: UIImageView!
closeButton: UIButton!
levellabel: UILabel!

var shop = Shop.shared

weak var shopProtocol: ShopProtocol?

func configureButtons() {

closeButton.addTarget(self, action: #selector(animateOut), for: .touchUpInside)
levelUpButton.addTarget(self, action: #selector(levelUpButtonPressed), for:

.touchUpInside)
}

func configureView(item: Item, index: Int) {
self.index = index

statValuelLabel.text
statValuelLabel.font

"\(item.stat)"

.init(name: GameFont, size: 20)
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statImageView.image = .init(named: item.type == .attack ? "sword" : "heart")
let currentCoins = shop.formatNumber(shop.coins)

let price = shop.formatNumber(item.price)

pricelLabel.text "\(currentCoins)/\(price)"

pricelLabel.font .init(name: GameFont, size: 20)

levellLabel.text
levellLabel.font

"Lvl \(item.1lvl)"
.init(name: GameFont, size: 20)

itemImage.image

.init(named: item.name)

}

@objc func levelUpButtonPressed() {

guard let index = index else { return }

if shop.coins >= shop.items[index].price {
shop.coins -= shop.items[index].price
shop.items[index].1lvl += 1
shop.setLvl(for: index, 1lvl: shop.items[index].1lvl)
configureView(item: shop.items[index], index: index)
shopProtocol?.updateUI()

}

@objc func animateOut() {
UIView.animate(withDuration: 1.5, delay: @, usingSpringWithDamping: 0.7,
initialSpringVelocity: 1, options: .curveEaseIn, animations: {
self.container.transform = CGAffineTransform(translationX: @ , y: -
self.frame.height)

self.alpha = @

}) { (complete) in
if complete {

self.removeFromSuperview()

}
}

@objc func animateIn() {
self.container.transform = CGAffineTransform(translationX: 0, y: -
self.frame.height)
self.alpha = 1
UIView.animate(withDuration: 0.5, delay: © , usingSpringWithDamping: 0.7,
initialSpringVelocity: 1, options: .curveEaseIn, animations: {

self.container.transform = .identity
self.alpha = 1

}

class func instanceFromNib() -> UpgradeItemView? {
guard let view = UINib(nibName: "UpgradeItemView", bundle:
nil).instantiate(withOwner: nil, options: nil)[@] as? UpgradeItemView else { return nil }
return view
}

CoinNode.swift:

import SpriteKit



class CoinNode: SKSpriteNode {

var rotationFrames: [SKTexture] {
var arr: [SKTexture] = []
for i in @...5 {
arr.append(.init(imageNamed: "coin_\(i)"))

}
return arr
}
let rotationActionKey = "rotationAction"

func configurePhysicsBody() {
physicsBody = .init(circleOfRadius: self.frame.width / 2)
physicsBody?.categoryBitMask = PhysicsCategory.coin
physicsBody?.contactTestBitMask = PhysicsCategory.lootZone
physicsBody?.collisionBitMask = ©

}

func addRotationAnimation() {
removeAction(forKey: rotationActionKey)

let walkingAction = SKAction.repeatForever(
SKAction.animate(with:rotationFrames,
timePerFrame: 0.1,
resize: false,
restore: true))

run(walkingAction,withKey: rotationActionKey)

}

Crate.swift:
import SpriteKit

enum BonusType: Caselterable {
case coin,health, magnet

}

class CrateNode: SKSpriteNode {
var touches: Int = 0@

func configurePhysicsBody() {
self.zPosition = 150
physicsBody = .init(circleOfRadius: self.frame.width / 2)
physicsBody?.categoryBitMask = PhysicsCategory.crate
physicsBody?.contactTestBitMask = PhysicsCategory.mainWeapon |
PhysicsCategory.shuriken | PhysicsCategory.drill | PhysicsCategory.lightning |
PhysicsCategory.poisonousField | PhysicsCategory.rocket
physicsBody?.collisionBitMask = PhysicsCategory.player

}

func updateTouches(_ completion: @escaping (BonusType) -> Void) {
touches += 1
if touches == 2 {
let bonus = CGFloat.random(in: 0...1.0)
var type:BonusType = .coin
switch bonus {
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}

case 0...0.8:

type .coin
case 0.81...0.9:

type = .magnet
default:

type = .health

}

self.physicsBody?.categoryBitMask = PhysicsCategory.none
completion(type)
self.removeFromParent()

EnemyNode.swift:
import SpriteKit
import CoreGraphics

class Enemy: SKSpriteNode {

var
var
var

var

health: CGFloat 50
damage: CGFloat = 10.0
isDead: Bool = false

moveTextureName: String
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init(health: CGFloat = 50, damage: CGFloat = 10, moveTextureName: String,size: CGSize)

size)

}

self.health health

self.damage = damage

self.moveTextureName = moveTextureName
super.init(texture: .init(imageNamed: moveTextureName +

required init?(coder aDecoder: NSCoder) {

}

var

var

fatalError("init(coder:) has not been implemented")

walkFrames: [SKTexture] {

var count = 0

var arr: [SKTexture] = []

while UIImage(named: "\(moveTextureName) \(count)") != nil {
count += 1

}

for i in @..<count {
arr.append(.init(imageNamed: "\(moveTextureName) \(i)"))

}

return arr

deathFrames: [SKTexture] {
var count = @
var arr: [SKTexture] = []

_0"),color:

.clear, size:

while let image = UIImage(named: "\(moveTextureName)Death_ \(count)") {

arr.append(.init(image: image))
count += 1
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}
return arr
}
let movementActionKey = "movementActionKey"

let deathActionKey = "deathAction"
let zombieSpeed: CGFloat = 70.0

func configurePhysicsBody() {
physicsBody = .init(circleOfRadius: frame.height / 2)
physicsBody?.allowsRotation = false
physicsBody?.categoryBitMask = PhysicsCategory.enemy
physicsBody?.collisionBitMask = PhysicsCategory.player | PhysicsCategory.enemy
physicsBody?.contactTestBitMask = PhysicsCategory.shuriken |
PhysicsCategory.player | PhysicsCategory.lightning | PhysicsCategory.mainWeapon |
PhysicsCategory.poisonousField | PhysicsCategory.drill | PhysicsCategory.ball |
PhysicsCategory.rocket

func hit(with value: CGFloat,completion: @escaping (Bool) -> Void) {
if value > health {
isDead = true
physicsBody?.categoryBitMask = PhysicsCategory.none
addDeathAnimation()
completion(true)
} else {
health -= value
run(.highlight(duration: 0.5))
completion(false)

}

func update(player: Player) {
guard !isDead else {
physicsBody?.velocity = .zero
return
}
let targetPosition = player.position
let currentPosition = self.position

let angle = atan2(currentPosition.y - targetPosition.y, currentPosition.x -
targetPosition.x) + CGFloat(Double.pi)

zombieSpeed * cos(angle)
zombieSpeed * sin(angle)

let velocityX
let velocityY

let newVelocity = CGVector(dx: velocityX, dy: velocityY)
physicsBody?.velocity = newVelocity
xScale = newVelocity.dx > @ ? 1 : -1

func addMoveAnimation() {
let walkingAction = SKAction.repeatForever(
SKAction.animate(with:walkFrames,
timePerFrame: 0.1,
resize: false,
restore: false))

run(walkingAction,withKey: movementActionKey)



}

}

func spawnCrystal() -> LevelXpNode? {
let spawnChance = CGFloat.random(in: @ ... 1)
print("chance:\(spawnChance)")
if spawnChance > 0.2 {

let xpNode: LevelXpNode = .init(size:.init(width: 15,

height:

return xpNode
} else {
return nil

}
}
func addDeathAnimation() {
let walkingAction: SKAction = .sequence([
.animate(with:deathFrames,
timePerFrame: 0.1,
resize: false,
restore: false),
.removeFromParent()
D
run(walkingAction,withKey: deathActionKey)
}

Player.swift:
import SpriteKit

class Player: SKSpriteNode {

var shuriken: SpinningShuriken?

var lightning: LightningNode?

var poisonousField: PoisonousField?
var drill: Drill?

var ball: Ballr

var rocket: Rocket?

var lootZone: SKShapeNode
var weapons: [WeaponType] = [.mainWeapon]

var level =1
var damage: CGFloat = Shop.shared.damage
var multiplier: CGFloat = 1.0
var bulletQuantity: Int =1
var weaponDamage: CGFloat {
return multiplier * damage
}

var health:CGFloat = Shop.shared.health
var currentHealth: CGFloat {
set {
if newValue > maxHealth {
health = maxHealth
} else {
health = newValue

}

get {

15))



return health

}

let maxHealth:CGFloat = Shop.shared.health
var tolLeft = true {
willSet {
if newValue != tolLeft {
addMoveAnimation(toLeft: newValue)

}

var currentReloadInterval: TimeInterval = 0.0
var reloadInterval: TimeInterval = 2

var directionNode: SKSpriteNode
var healthBar : SKCropNode
var emptyHealthBar: SKSpriteNode
var reloadBar : SKCropNode
var emptyReloadBar: SKSpriteNode

var leftWalkFrames: [SKTexture] {
var arr: [SKTexture] = []
for i in 0...7 {
arr.append(.init(imageNamed: "player \(i)"))
}

return arr

var rightWalkFrames: [SKTexture] {
var arr: [SKTexture] = []
for i in 0...7 {
arr.append(.init(imageNamed: "playerRight_ \(i)"))
}

return arr

var deathFrames: [SKTexture] {
var arr: [SKTexture] = []
for i in 0...4 {
arr.append(.init(imageNamed: "playerDeath_\(i)"))
}

return arr

let walkActionKey = "walkAction"
let deathActionKey = "deathAction"

var directionAngle: CGFloat = .pi

//MARK: - Init

override init(texture: SKTexture?, color: UIColor, size: CGSize) {
//HealthBar
let healthBaseImage = Textures.healthFrame
let healthCoverImage = Textures.healthIndicator
let barSize: CGSize = .init(width: size.width * 1.5, height: size.height * 0.3)
let filledHealthImage = SKSpriteNode(imageNamed: healthCoverImage)
filledHealthImage.size.width = barSize.width
filledHealthImage.size.height = barSize.height
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healthBar = SKCropNode()

healthBar.addChild(filledHealthImage)

healthBar.maskNode = SKSpriteNode(color: .green,

size: CGSize(width: filledHealthImage.size.width
* 2,
height:

filledHealthImage.size.height))

healthBar.maskNode?.position =

healthBar.maskNode?.xScale = @

healthBar.zPosition = 210

.init(x: -filledHealthImage.size.width / 2, y: @)

emptyHealthBar = SKSpriteNode.init(imageNamed: healthBaseImage)
emptyHealthBar.size.width = barSize.width
emptyHealthBar.size.height = barSize.height

emptyHealthBar.name = "levelProgress"

emptyHealthBar.zPosition = 200

//ReloadBar

let reloadBaseImage = Textures.reloadFrame

let reloadCoverImage = Textures.reloadIndicator

let filledReloadImage = SKSpriteNode(imageNamed: reloadCoverImage)
filledReloadImage.size.width = barSize.width
filledReloadImage.size.height = barSize.height

reloadBar = SKCropNode()

reloadBar.addChild(filledReloadImage)

reloadBar.maskNode = SKSpriteNode(color: .white,

size: CGSize(width: filledReloadImage.size.width
* 2,
height:

filledReloadImage.size.height))

reloadBar.maskNode?.position = .init(x: -filledReloadImage.size.width / 2, y: 0)

reloadBar.maskNode?.xScale = @

reloadBar.zPosition = 210

emptyReloadBar = SKSpriteNode.init(imageNamed: reloadBaseImage)
emptyReloadBar.size.width = barSize.width
emptyReloadBar.size.height = barSize.height

emptyReloadBar.name = "levelProgress"

emptyReloadBar.zPosition = 200

directionNode = .init(texture: .init(imageNamed: "directionNode"),
color: .green,
size: .init(width: 1@, height: 10))
directionNode.position.x = size.height * 1.25
directionNode.zRotation = -.pi / 2

lootZone = .init(circleOfRadius: size.height)

lootZone.physicsBody = .init(circleOfRadius: size.height)

lootZone.physicsBody?.categoryBitMask = PhysicsCategory.lootZone

lootZone.physicsBody?.contactTestBitMask = PhysicsCategory.xpNode |
PhysicsCategory.coin | PhysicsCategory.health | PhysicsCategory.magnet

lootZone.physicsBody?.collisionBitMask = ©

lootZone.strokeColor = .clear

super.init(texture: texture, color: color, size: size)

healthBar.position = .init(x: @, y: -size.height * 0.7 )



82

emptyHealthBar.position = .init(x: @, y: -size.height * 0.7)

reloadBar.position = .init(x: @, y: -size.height * 0.7 -
emptyReloadBar.frame.height)

emptyReloadBar.position = .init(x: @, y: -size.height * 0.7 -
emptyReloadBar.frame.height)

healthBar.maskNode?.xScale = 1.0

addChild(emptyHealthBar)
addChild(healthBar)

addChild(emptyReloadBar)
addChild(reloadBar)
addChild(directionNode)
addChild(lootZone)
print(maxHealth)

}

required init?(coder aDecoder: NSCoder) {
fatalError("init(coder:) has not been implemented")
}

func addWeapon(type: WeaponType) {
switch type {
case .mainWeapon:
break
case .shuriken:
let shuriken = SpinningShuriken(size: .init(width: size.height, height:
size.height), playerDamage: damage)
addChild(shuriken)
self.shuriken = shuriken
weapons.append(.shuriken)
case .lightning:
let lightning = LightningNode(size: size, playerDamage: damage)
lightning.position = .zero
addChild(lightning)
self.lightning = lightning
weapons.append(.lightning)
case .poisonousField:
let poisonousField: PoisonousField = .init(size: .init(width: frame.height *
2,
height: frame.height *
2), playerDamage: damage)
addChild(poisonousField)
self.poisonousField = poisonousField
weapons.append(.poisonousField)
case .ball:
let ball: Ball = .init(size: .init(width: size.height * 1.25,
height: size.height * 1.25),
playerDamage: damage,
parentScene: self.parent!)

addChild(ball)

self.ball = ball

weapons.append(.ball)

case .drill:

let drill: Drill = .init(size: size,
playerDamage: damage,
parentScene: self.parent!)

self.drill = drill

addChild(drill)

weapons.append(.drill)
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case .rocket:
let rocket: Rocket = .init(size: size,
playerDamage: damage,
parentScene: self.parent!)
self.rocket = rocket
addChild(rocket)
weapons.append(.rocket)

//MARK: - Updating player

func increaselLevel() {

level += 1

if level > 7 {
multiplier *= 1.25

} else {
bulletQuantity += 1
reloadInterval -= 0.1
multiplier *= 1.25

}

// print("mainWeapon 1lvl \(level)")

}

func attackWithMainWeapon(dt: TimeInterval) {
currentReloadInterval += dt
reloadBar.maskNode?.xScale = currentReloadInterval / reloadInterval
if currentReloadInterval >= reloadInterval {
currentReloadInterval = @

for i in @..<bulletQuantity {
run(.wait(forDuration: Double(i) * 0.2)) { [weak self] in
guard let self = self else { return }
let newVelocity: CGVector = .init(dx: -500 * cos(self.directionAngle),
dy: -500 * sin(self.directionAngle))

let bullet = SKSpriteNode(texture: .init(imageNamed: "bullet"), color:
.cyan, size: .init(width: 2@, height: 10))
if Settings.shared.isAllowedSFX {
bullet.run(.playSoundFileNamed("rifle", waitForCompletion: true))
}
bullet.physicsBody = .init(rectangleOf: bullet.size)
bullet.physicsBody?.categoryBitMask = PhysicsCategory.mainWeapon
bullet.physicsBody?.collisionBitMask = @
bullet.physicsBody?.contactTestBitMask = PhysicsCategory.enemy
bullet.zRotation = self.directionAngle + .pi
bullet.physicsBody?.velocity = newVelocity
bullet.position = self.position
bullet.run(.wait(forDuration: 3.0)) {
bullet.removeFromParent()

}
self.parent?.addChild(bullet)

}

func update(with dt: TimeInterval, enemies: [Enemy]) {
let filteredEnemies = enemies.filter( {



}
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let distance = sqrt(pow($0.position.x - self.position.x,2) + pow($0.position.y
- self.position.y,2))

if distance <= 400 {
return true

} else {
return false

}

}

attackWithMainWeapon(dt: dt)

if let drill = drill {
drill.updateDrills(dt: dt)
}

if let ball = ball {
ball.updateBall(dt: dt)

}

if let lightning = lightning {
if filteredEnemies.count > 0 {

lightning.updatelLightning(dt:dt, enemies: filteredEnemies)

}
}

if let shuriken = shuriken {
shuriken.updateShurikens(dt:dt)

}

if let rocket = rocket {

rocket.updateRocket(dt: dt, target: filteredEnemies.randomElement())

}

func updateDirection(data: CGPoint) {

}

let angle = atan2(data.y, data.x) + CGFloat(Double.pi)
directionAngle = angle

directionNode.zRotation = directionAngle + .pi / 2
directionNode.position.x = -frame.height * 1.25 * cos(angle)
directionNode.position.y = -frame.height * 1.25 * sin(angle)

func updateHealth(with value: CGFloat) {

}

currentHealth += value

if currentHealth >= maxHealth {
healthBar.maskNode?.xScale = 1.0

} else if currentHealth <= 0 {
self.physicsBody?.categoryBitMask = PhysicsCategory.none
healthBar.maskNode?.xScale = 0.0

} else {
healthBar.maskNode?.xScale = currentHealth / maxHealth

}

//MARK: - Physics body and animation

func setPhysicsBody() {

self.physicsBody = .init(circleOfRadius: self.frame.width / 2)
physicsBody?.allowsRotation = false
physicsBody?.categoryBitMask = PhysicsCategory.player
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physicsBody?.contactTestBitMask = PhysicsCategory.enemy | PhysicsCategory.coin
PhysicsCategory.xpNode | PhysicsCategory.health | PhysicsCategory.magnet
physicsBody?.collisionBitMask = ©

}

func addMoveAnimation(toLeft: Bool) {
removeAction(forKey: walkActionKey)
if action(forKey: walkActionKey) != nil {
removeAction(forKey: walkActionKey)
} else {
let walkingAction = SKAction.repeatForever(
SKAction.animate(with:toLeft ? leftWalkFrames : rightWalkFrames,
timePerFrame: 0.1,
resize: false,
restore: true))

run(walkingAction,withKey: walkActionKey)

}

func addDeathAnimation() {
removeAction(forKey: deathActionKey)
removeAction(forKey: walkActionKey)
let deathAction = SKAction.animate(with:deathFrames,
timePerFrame: 0.15,
resize: false,
restore: false)

run(deathAction,withKey: deathActionKey)
}

private func shouldMove( currentPosition: CGPoint, touchPosition: CGPoint) -> Bool {
return abs(currentPosition.x - touchPosition.x) > self.frame.width / 2 ||
abs(currentPosition.y - touchPosition.y) > self.frame.height / 2

}

HealthNode.swift:
import SpriteKit
class HealthNode: SKSpriteNode {
func configurePhysicsBody() {
self.zPosition = 150
physicsBody = .init(circleOfRadius: self.frame.width / 2)
physicsBody?.categoryBitMask = PhysicsCategory.health

physicsBody?.contactTestBitMask = PhysicsCategory.lootZone
physicsBody?.collisionBitMask = ©

}

MagnetNode.swift:

import SpriteKit

class MagnetNode: SKSpriteNode {

func configurePhysicsBody() {



self.zPosition = 150

physicsBody = .init(circleOfRadius: self.frame.width / 2)
physicsBody?.categoryBitMask = PhysicsCategory.magnet
physicsBody?.contactTestBitMask = PhysicsCategory.lootZone
physicsBody?.collisionBitMask = ©

}

LevelXpNode.swift:
import SpriteKit

class LevelXpNode: SKSpriteNode {

var xpValue: CGFloat = 30
var xpGainActionKey = "xpGainAction"
var isCollected = false

init(size: CGSize) {
super.init(texture: .init(imageNamed: Textures.xpCrystal),
color: .purple,
size: size)
setPhysicsBody()
}

func collectedXP(by player: Player) {
self.run(.sequence([
.move(by: .init(dx: -100 * cos(player.directionAngle),
dy: -100 * sin(player.directionAngle)),
duration: 0.2),
.run { [weak self] in
guard let self = self else { return }
self.isCollected = true

1)
withKey: xpGainActionKey)

}

func update(playerPosition: CGPoint) {
if isCollected {
let angle = atan2(playerPosition.y - self.position.y, playerPosition.x -
self.position.x)
self.zRotation = angle - .pi / 2
self.position.x += 5 * cos(angle)
self.position.y += 5 * sin(angle)

}

func pauseAction(_ pause: Bool) {
if let xpGainAction = action(forKey: xpGainActionKey) {
if pause {

XpGainAction.speed = ©
} else {
XpGainAction.speed = 1

}
}

func setPhysicsBody() {
self.physicsBody = .init(rectangleOf: frame.size)
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physicsBody?.allowsRotation = false
physicsBody?.
physicsBody?.

physicsBody?.

collisionBitMask 0

contactTestBitMask

PhysicsCategory.lootZone

}

required init?(coder aDecoder: NSCoder) {
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categoryBitMask = PhysicsCategory.xpNode

= PhysicsCategory.player |

fatalError("init(coder:) has not been implemented")

}

Hud.swift:

import SpriteKit
import Foundation

class Hud: SKNode {

coinlLabel: SKLabelNode
killslLabel: SKLabelNode
killsFrame: SKSpriteNode
coinFrame: SKSpriteNode
timelLabel: SKLabelNode

var
var
var
var
var

var
var

levelProgressBar : SKCropNode
emptyLevelProgressBar: SKSpriteNode

var backButton:SKSpriteNode

var selectedButton: SKSpriteNode?

var backButtonHandler: (() -> Void)?

survivalTime: TimelInterval = 0.0
coins: Int = ©
kills: Int = @
currentLevelProgress: CGFloat
levelProgress: CGFloat = 100

var
var
var
var
var

=0

init(size: CGSize) {
let baseImage =

Textures.progressFrame

let coverImage = Textures.progressIndicator
let healthBarSize: CGSize = .init(width: size.width, height: size.height * 0.05)

let filledImage =

SKSpriteNode(imageNamed: coverImage)

filledImage.size.width = healthBarSize.width

filledImage.size.height =
levelProgressBar = SKCropNode()

levelProgressBar.addChild(filledImage)
levelProgressBar.

filledImage.size.width * 2,

filledImage.size.height))

levelProgressBar.maskNode?.position =
levelProgressBar.maskNode?.xScale = ©
levelProgressBar.zPosition = 210

maskNode = SKSpriteNode(color:

healthBarSize.height

.white,
size: CGSize(width:

height:

.init(x: -filledImage.size.width / 2, y: @)



emptyLevelProgressBar

emptyLevelProgressBar.

emptyLevelProgressBar

emptyLevelProgressBar.
emptyLevelProgressBar.
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= SKSpriteNode.init(imageNamed: baseImage)
size.width = healthBarSize.width
.size.height = healthBarSize.height

name = "levelProgress"”

zPosition = 200

coinLabel = .init(fontNamed: GameFont)
coinLabel.text = "\(coins)"

coinlLabel.fontColor =

.white

coinlLabel.fontSize = 15

coinlLabel.zPosition =

100

killsLabel = .init(fontNamed: GameFont)
killsLabel.text = "\(kills)"
killsLabel.fontColor = .white

killsLabel.fontSize =

15

killsLabel.zPosition = 100

coinFrame = .init(texture: .init(imageNamed: Textures.coinFrame),
size: .init(width: size.width * 0.2,

height: size.width * 0.07))

killsFrame = .init(texture: .init(imageNamed: Textures.killFrame),
size: .init(width: size.width * 0.2,

height: size.width * 0.07))

backButton = .init(texture: .init(imageNamed: Textures.backButton),
size: .init(width: size.width * 0.1,

height: size.width * 0.1))

timeLabel = .init(fontNamed: GameFont)
timelLabel.fontSize = size.width * 0.1

timelLabel.fontColor =
super.init()

coinFrame.position =

killsFrame.position

coinLabel.position =

killsLabel.position

backButton.position

.white

.init(x: -size.width * 0.35,
y: size.height * 0.45)

.init(x: -size.width * 0.35,
y: coinFrame.position.y - killsFrame.frame.height - 5)

.init(x: coinFrame.frame.width * 0.15,
y: -coinFrame.frame.height * 0.25)
.init(x: killsFrame.frame.width * .15,
y: -killsFrame.frame.height * 0.25)

.init(x: size.width * ©.45 - backButton.frame.width / 2,
y: size.height * 0.4625 - backButton.frame.height / 2)

levelProgressBar.position = .init(x: @, y: size.height * 0.365)

emptyLevelProgressBar
timelLabel.position =

.position = .init(x: @, y: size.height * 0.365)
.init(x: @, y: size.height * 0.4)

addChild(levelProgressBar)
addChild(emptyLevelProgressBar)

addChild(backButton)
addChild(coinFrame)
addChild(killsFrame)
addChild(timelLabel)

coinFrame.addChild(coinLabel)
killsFrame.addChild(killsLabel)
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func updateTime(_ dt: TimeInterval) {
survivalTime += dt
timelLabel.text = stringFromTimeInterval(interval: survivalTime)

}

func updateCoins(with value: Int) {
coins += value
coinLabel.text = "\(formatNumber(coins))"

}

func updateKills(with value: Int) {
kills += value
killsLabel.text = "\(kills)"

}

func updatelLevelProgressBar(with value: CGFloat, completion: @escaping (Bool) -> Void)

guard currentlLevelProgress <= levelProgress else {
return

}

currentLevelProgress += value
let progress = currentLevelProgress / levelProgress
if progress > 1 {
levelProgressBar.maskNode?.run(.scaleX(to: progress, duration: 0.2)) {
completion(true)
}

} else {
levelProgressBar.maskNode?.run(.scaleX(to: progress, duration: 0.2)) {
completion(false)

}
}

func resetlLevelProgressBar() {
currentLevelProgress = 0
levelProgress *= 1.3
levelProgressBar.maskNode?.run(.scaleX(to: @, duration: 0.2))

func touchBegan(_ touch: UITouch) {
if backButton.contains(touch.location(in: self)) {
selectedButton = backButton
selectedButton?.alpha = 0.5
}
¥
//MARK: - Handling touches
func touchMoved(_ touch: UITouch) {

guard let selectedButton = selectedButton else {
return
}

if selectedButton.contains(touch.location(in: self)) {
selectedButton.alpha = 0.5

} else {
selectedButton.alpha = 1.0

}



func touchEnded(_ touch: UITouch) {
guard let selectedButton = selectedButton else {
return
}
if selectedButton == backButton {
if backButton.contains(touch.location(in: self)) {
handleBackButtonAction()
}
}
self.selectedButton?.alpha = 1.0
self.selectedButton = nil

}

func handleBackButtonAction() {
backButtonHandler? ()

}

func formatNumber(_ n: Int) -> String {
let num = abs(Double(n))
let sigh = (n < @) ? "-" : ""

switch num {

case 1 000 000 _000...:
var formatted = num / 1_000 000 000
formatted = formatted.reduceScale(to: 1)
return "\(sign)\(formatted)B"

case 1 000 000...:
var formatted = num / 1_000 000
formatted = formatted.reduceScale(to: 1)
return "\(sign)\(formatted)M"

case 1 _0090...:
var formatted = num / 1_000
formatted = formatted.reduceScale(to: 2)
return "\(sign)\(formatted)K"

case 0...:
return "\(n)"

default:
return "\(sign)\(n)"
}
}

func stringFromTimeInterval(interval: TimeInterval) -> String {
let ti = NSInteger(interval)

ti % 60
(ti / 608) % 60

let seconds
let minutes

return String(format: "%0.2d:%0.2d",minutes,seconds)

required init?(coder aDecoder: NSCoder) {
fatalError("init(coder:) has not been implemented")

}



LevelUpgradeHud.swift:
import SpriteKit

enum WeaponType: String, CaseIterable {
case mainWeapon,shuriken="weight",lightning,poisonousField,ball,drill,rocket

}

class LevelUpgradeHud: SKNode {

var

var
var

var
var
var
var

var

var

var

var

background: SKShapeNode

selectButton: SKSpriteNode
selectlLabel: SKSpriteNode

upgrades: [SKSpriteNode] = []
upgradeDescription: SKLabelNode
weaponUpgrades: [WeaponType] = []
selectedUpgradeIndex: Int? = nil

selectedUpgrade: SKSpriteNode?
selectedButton: SKSpriteNode?
selectButtonHandler: ((WeaponType) -> Void)?

upgradeEffects: [SKEmitterNode] = []

init(size:CGSize) {

background = .init(rectOf: size)
background.fillColor = .black
background.strokeColor = .black
background.alpha = 0.7
background.zPosition = 100

selectButton = .init(texture: .init(imageNamed: "select_button"),
size: .init(width: size.width * 0.5,
height: size.height * 0.1))
selectButton.alpha = 0.6
selectButton.zPosition = 110

selectlLabel = .init(texture: .init(imageNamed: Textures.upgradeFrame),
size: .init(width: size.width, height: size.width * 0.15))
selectLabel.zPosition = 110

for i in 0..<3 {
let upgrade: SKSpriteNode = .init(texture: nil,
color: .red,
size: .init(width: size.width * 0.3,
height: size.width * 0.3))
upgrade.position = .init(x: size.width * (-0.33 + CGFloat(i) * @.33),
y: 0)
upgrade.zPosition = 110
upgrades.append(upgrade)
}

upgradeDescription = .init(fontNamed: GameFont)
upgradeDescription.zPosition = 110
upgradeDescription.numberOfLines = 5
upgradeDescription.position.y = -size.height * 0.25
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super.init()

selectButton.position.y = -size.height * 0.4
selectLabel.position.y = size.height * 0.3

for i in @..<3 {
let emitter = SKEmitterNode(fileNamed: Emitter.levelUp)!
emitter.position = selectLabel.position
emitter.zPosition = 105
emitter.particleColorBlendFactor = 1.0
emitter.particleColorSequence = nil
switch i {

case 0O:

emitter.particleColor = .orange
case 1:

emitter.particleColor = .green
default:

emitter.particleColor = .blue

upgradeEffects.append(emitter)
}
upgrades.forEach {

$0.setScale(0)

addChild($e)

}

selectButton.setScale(9)
selectLabel.setScale(@)
background.setScale(9)

addChild(selectButton)
addChild(selectlLabel)
addChild(background)
addChild(upgradeDescription)

}

func showHud() {
generateUpgrades()
background.setScale(1)
selectLabel.run(.scale(to: 1, duration: 0.3))
selectButton.run(.scale(to: 1, duration: 0.3))
upgrades.forEach {
$0.run(.scale(to: 1, duration: 0.3))
$0.alpha = 0.5

}

upgradeEffects.forEach {
addChild($0)

}
}

func hideHud() {
weaponUpgrades.removeAll()
background.setScale(9)
selectLabel.run(.scale(to: @, duration: 0.3))
selectButton.run(.scale(to: @, duration: 0.3))
upgrades.forEach {

$0.run(.scale(to: @, duration: 0.3))

}
upgradeDescription.removeFromParent()
upgradeEffects.forEach {
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$0.removeFromParent()

}

func generateUpgrades() {
for _in 0..<3 {
while true {
if let randomType = WeaponType.allCases.randomElement() {
if lweaponUpgrades.contains(randomType) {
weaponUpgrades.append(randomType)

break
}
}

}
}
for i in 0..<3 {

upgrades[i].texture = .init(imageNamed:

"\ (weaponUpgrades[i].rawValue) upgrade")

}

}

//MARK: - Handling touches

func touchBegan(_ touch: UITouch) {
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if selectButton.contains(touch.location(in: self)), selectedUpgradeIndex != nil {

selectedButton = selectButton
selectedButton?.alpha = 0.5
} else if let selectedUpgrade = upgrades.first(where: {
$0.contains(touch.location(in: self))}) {
self.selectedUpgrade = selectedUpgrade
selectedUpgrade.alpha = 0.5

}

func touchMoved(_ touch: UITouch) {
if let selectedUpgrade = selectedUpgrade {
if selectedUpgrade.contains(touch.location(in: self)) {
selectedUpgrade.alpha = 0.5
} else {
selectedUpgrade.alpha = 1.0

} else if let selectedButton = selectedButton {
if selectedButton.contains(touch.location(in: self)) {
selectedButton.alpha = 0.5
} else {
selectedButton.alpha = 1.0
}

}

func touchEnded(_ touch: UITouch) {
if let selectedUpgrade = selectedUpgrade {
if selectedUpgrade.contains(touch.location(in: self)) {
selectedUpgradeIndex = upgrades.firstIndex(of: selectedUpgrade)
upgradeDescription.text = updateText(type:
weaponUpgrades[selectedUpgradeIndex!])
selectButton.alpha = 1
}
selectedUpgrade.alpha = 1
upgrades.forEach{



if selectedUpgrade != $0 {
$0.alpha = 0.5
}
}

} else if let selectedButton = selectedButton {
if selectedButton.contains(touch.location(in: self)) {
handleSelectButtonAction()

}
selectedButton.alpha = 1.0

}
selectedButton = nil
selectedUpgrade = nil

}

func handleSelectButtonAction() {
guard let selectedUpgradeIndex = selectedUpgradeIndex else {
return

}
selectButtonHandler? (weaponUpgrades[selectedUpgradeIndex])

}

func updateText(type: WeaponType) -> String {
switch type {
case .mainWeapon:
return "Increase number \n of bullets"
case .shuriken:
return "Increase number \n of spinning weights"
case .lightning:
return "Increase number \n of strikes"
case .poisonousField:
return "Increase radius \n of field"
case .ball:
return "Increase damage"
case .drill:
return "Increase number \n of drills"
case .rocket:
return "Increase damage"
}
}

required init?(coder aDecoder: NSCoder) {
fatalError("init(coder:) has not been implemented")

}
}

Camera.swift:
import SpriteKit

class Camera: SKCameraNode {
private var destination : CGPoint!
private let easing : CGFloat = 0.9
public func updatePosition(point: CGPoint) {

position = point
destination = point
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func addBorder(frame: CGRect) {
let border = SKShapeNode(rectOf: frame.size)

border.fillColor =

.clear

border.physicsBody = .init(edgelLoopFrom: .init(x: -frame.width / 2,

y: -frame.height / 2,
width: frame.width,
height: frame.height))

border.physicsBody?.friction = @
border.physicsBody?.categoryBitMask = PhysicsCategory.border
border.physicsBody?.contactTestBitMask = PhysicsCategory.drill |

PhysicsCategory.ball

border.physicsBody?.collisionBitMask = PhysicsCategory.drill |

PhysicsCategory.ball

addChild(border)

}

public func setDestination(destination : CGPoint) {
self.destination = destination

}

public func update() {

let distance = sqrt(pow((destination.x - position.x), 2) + pow((destination.y -

position.y), 2))

if(distance > 1) {

let directionX
let directionY

position.

position.
} else {

position
}

}

Joystick.swift:
import SpriteKit

X
y

(destination.x - position.x)
(destination.y - position.y)

+= directionX * easing
+= directionY * easing
destination

//MARK: AnalogJloystickData
public struct AnalogJloystickData: CustomStringConvertible {
var velocity = CGPoint.zero,
angular = CGFloat(@)

mutating func reset() {
velocity = CGPoint.zero

angular = 0

}

public var description: String {
return "AnalogStickData(velocity: \(velocity), angular: \(angular))"

}
}

//MARK: - AnalogJoystickComponent

open class AnalogloystickComponent: SKSpriteNode {
private var kvoContext =
var borderWidth = CGFloat(@) {

didset {

UInt8(1)
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redrawTexture()

}
}
var borderColor = UIColor.black {
didSet {
redrawTexture()
}
}

var image: UIImage? {
didSet {
redrawTexture()
}
}

var diameter: CGFloat {

get {
return max(size.width, size.height)
}

set(newSize) {
size = CGSize(width: newSize, height: newSize)
}
}

var radius: CGFloat {

get {
return diameter * 0.5
}

set(newRadius) {
diameter = newRadius * 2
}
}

//MARK: - DESIGNATED
init(diameter: CGFloat, color: UIColor? = nil, image: UIImage? = nil) {
super.init(texture: nil, color: color ?? UIColor.black, size: CGSize(width:
diameter, height: diameter))
addObserver(self, forKeyPath: "color", options: NSKeyValueObservingOptions.old,
context: &kvoContext)
self.diameter = diameter
self.image = image
redrawTexture()

}

required public init?(coder aDecoder: NSCoder) {
fatalError("init(coder:) has not been implemented")

}
deinit {

removeObserver(self, forKeyPath: "color")
}

open override func observeValue(forKeyPath keyPath: String?, of object: Any?, change:
[NSKeyValueChangeKey : Any]?, context: UnsafeMutableRawPointer?) {
redrawTexture()

}

private func redrawTexture() {
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guard diameter > 0 else {
print("Diameter should be more than zero")
texture = nil
return

}

let scale = UIScreen.main.scale

let needSize = CGSize(width: self.diameter, height: self.diameter)
UIGraphicsBeginImageContextWithOptions(needSize, false, scale)

let rectPath = UIBezierPath(ovalIn: CGRect(origin: CGPoint.zero, size: needSize))
rectPath.addClip()

if let img = image {
img.draw(in: CGRect(origin: CGPoint.zero, size: needSize), blendMode: .normal,

alpha: 1)

} else {
color.set()
rectPath.fill()

}

}

//MARK :

let needImage = UIGraphicsGetImageFromCurrentImageContext()!
UIGraphicsEndImageContext()
texture = SKTexture(image: needImage)

- AnalogJloystickSubstrate

open class AnalogloystickSubstrate: AnalogJoystickComponent {
// coming soon...

}

//MARK :

- AnalogJloystickStick

open class AnalogloystickStick: AnalogJloystickComponent {
// coming soon...

}

//MARK :

- AnalogJloystick

open class Analogloystick: SKNode {

var
var
var
var
var

trackingHandler: ((AnalogloystickData) -> ())?
beginHandler: (() -> Void)?

stopHandler: (() -> Void)?

substrate: AnalogJoystickSubstrate!

stick: AnalogJloystickStick!

private var tracking = false
private(set) var data = AnalogJoystickData()

var

disabled: Bool {

get {
return !isUserInteractionEnabled
}
set(isDisabled) {
isUserInteractionEnabled = !isDisabled
if isDisabled {
resetStick()
}
}
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var diameter: CGFloat {

get {
return substrate.diameter
}

set(newDiameter) {
stick.diameter += newDiameter - diameter
substrate.diameter = newDiameter

}

var radius: CGFloat {

get {
return diameter * 0.5
}

set(newRadius) {
diameter = newRadius * 2
}
}

init(substrate: AnalogloystickSubstrate, stick: AnalogloystickStick) {

super.init()

self.substrate = substrate

substrate.zPosition = @

addChild(substrate)

self.stick = stick

stick.zPosition = substrate.zPosition + 1

addChild(stick)

disabled = false

let velocityloop = CADisplaylLink(target: self, selector: #selector(listen))

velocityloop.add(to: RunLoop.current, forMode: RunLoop.Mode(rawValue:
RunLoop.Mode.common.rawValue))

}

convenience init(diameters: (substrate: CGFloat, stick: CGFloat?), colors: (substrate:

UIColor?, stick: UIColor?)? = nil, images: (substrate: UIImage?, stick: UIImage?)? = nil)
{

let stickDiameter = diameters.stick ?? diameters.substrate,

jColors = colors ?? (substrate: nil, stick: nil),

jImages = images ?? (substrate: nil, stick: nil),

substrate = AnalogJoystickSubstrate(diameter: diameters.substrate, color:
jColors.substrate, image: jImages.substrate),

stick = AnalogloystickStick(diameter: stickDiameter / 2, color: jColors.stick,
image: jImages.stick)

self.init(substrate: substrate, stick: stick)

}

convenience init(diameter: CGFloat, colors: (substrate: UIColor?, stick: UIColor?)? =
nil, images: (substrate: UIImage?, stick: UIImage?)? = nil) {
self.init(diameters: (substrate: diameter, stick: nil), colors: colors, images:
images)

}

required public init?(coder aDecoder: NSCoder) {
super.init(coder: aDecoder)

}

@objc func listen() {

if tracking {



trackingHandler?(data)

}

//MARK: - Overrides
open override func touchesBegan(_ touches: Set<UITouch>, with event: UIEvent?) {

if touches.first != nil {//, stick == atPoint(touch.location(in: self)) {
tracking = true
beginHandler? ()

}

open override func touchesMoved(_ touches: Set<UITouch>, with event: UIEvent?) {
for touch: AnyObject in touches {
let location = touch.location(in: self)

guard tracking else {
return
}

let maxDistantion = substrate.radius,

realDistantion = sqrt(pow(location.x, 2) + pow(location.y, 2)),

needPosition = realDistantion <= maxDistantion ? CGPoint(x: location.x, y:
location.y) : CGPoint(x: location.x / realDistantion * maxDistantion, y: location.y /
realDistantion * maxDistantion)

stick.position = needPosition

data = AnalogJoystickData(velocity: needPosition, angular: -
atan2(needPosition.x, needPosition.y))

}

}

open override func touchestnded(_ touches: Set<UITouch>, with event: UIEvent?) {
resetStick()

}

open override func touchesCancelled(_ touches: Set<UITouch>, with event: UIEvent?) {
print("cancel™)
resetStick()
¥
// CustomStringConvertible protocol
open override var description: String {
return "Analogloystick(data: \(data), position: \(position))"
¥
// private methods
func resetStick() {
tracking = false
let moveToBack = SKAction.move(to: CGPoint.zero, duration: TimeInterval(©9.1))
moveToBack.timingMode = .easeOut
stick.run(moveToBack)
data.reset()
stopHandler?();

}

typealias & = AnalogJoystick
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