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MiHicTepcTBO OCBITW | HAyKn YKpaiHu 03

[ 7 | LintuposaHus: 0,04% id: 1
«JIyraHCbKU HauioHanbHUI yHIBEPCUTET iMEHI Tapaca LueBYeHKa»

HaB4asibHO-HayKOBUM iIHCTUTYT MaTEMATUKM Ta iHpOPMaLINHMUX TeXHOMOriN (Ha3Ba hakybTeTy,
IHCTUTYTY) IHbOpPMaUINHMX TEXHOOrIN Ta cucTem (Ha3Ba Kadenpw) MNMoacHoBasnbHa 3annucka 4o
AONNAOMHOro NpoeKTy (poboTn) BAKAJIABPA (0CBiTHbO-KBaNihikKaLiMHWUIA PiBEHb) Ha TEMY:
AHAJI3 TA PO3POBKA ITPOBOIO NMPOEKTY HA OCHOBI 30D BuKOHaB: CTyAeHT 4 Kypcy
HanpsaMy MigroToBkM (cneuianbHocTi) 121

(7| LintuposaHus: 0,02% id: 2
«|H>XeHepia nporpaMHoOro 3abe3nevyeHHa»

(wndpp i Ha3Ba HanpsaMy MiAroTOBKW, crieudianbHocTi) babeHko B. B.
(npisBuwe Ta iHiuiann) KepisBHuk __ oH4eHKo B. [O. (npi3Buwe Ta iHiuiann) PeueHseHT

Ko3y6 0. I. (npi3Buwe Ta iHiuiann) MonTtaea - 2024 poky 3MICT BCTYMN4 PO341J1 1.
MOCTAHOBKA 3AZAYI TA AHAJI3 MPEAMETHOI OBJIACTI7 1.1. KnacudikaLis KOMN'IoTEPHUX

irop7 1.2. MNMopiBHAMbHA XapaKTepUCTMKa irpoBmnx aAsm»xkisll 1.2.1. 12 1.2.2.

20/3016 1.2.3. 318 1.2.4. 19 1.2.5. 21 1.3. OyHKUiOHANbHI
MO>XJINBOCTI 3023 1.4. YcTaHOBKa i KOPOTKUIA ONNUC MOXKAMBOCTeN26 1.5. IHTepdenc
penakTopa 28 1.6. BucHoBku o po3giny32 PO341J1 2. PO3POBKA APXITEKTYPU ITPOBOTIO

MPOEKTY33 2.1. OcHOBHiI Moayni irpoBoro goaaTtky33 2.2. Irposuin unkn34 2.3. Cuctema
MeH036 2.4. BucHosku 0o po3ainy39 PO3MI11 3. OCHOBHI ETAMNKW PEANI3ALII IFTPOBOIO
MPOEKTY40 3.1. NMpoekTyBaHHA iHGonorivHoi mogeni 6a3n gaHnx40 3.2. NpoekTyBaHHSA
naTanorivyHoi mogeni 6a3su paHux44 3.3. lNpouec CTBOPEHHS irpoBoro aoaaTky52 3.3.1.
CTBOpeHHSA NpoeKTY52 3.3.2. HanalwTyBaHHSA pefaKTopa - po34ifibHa 30aTHICTb irpu, 3MiHa
nnatdopmmn53 3.3.3. CTBOPEHHS rOJIOBHOINO MEHIO irpoBoi nporpamn54 3.3.4. CTBOpPEHHS
KOHTponepie59 3.3.5. CTBOpeHHSA My3UYHOro KoHTposiepa64 3.4. CTBOpeHHS KapTu67 3.5.
BucHoBku o po3ainy68 BUCHOBKING69 CMTMCOK BUKOPUCTAHUX OXKEPEN70 OOOATKN74
HopaTok 1. NaTanoriyHa moaenb 6a3u gaHux74 JopaTtok 2. JlictuHr nporpamn75 BCTYM Ha
CbOrOAHIWHIN geHb MOBiNbHI Ta iIrpoBi TEXHONOriT AOCArAN TOro PiBHS, WO NP BUKOPUCTAHHI
CMapTOHIB, NNaHLWETIB, BCINAKNX rag)xeTiB, CTaJIn HEBiA'€MHOK YaCTUHO Cy4aCHOro
cycninbcTBa. He MoOXXHa 3anuwmnTtim 6e3 yBaru irpoBy iHAYCTpIt0. [1na CTBOPEHHSA irop
BUKOPUCTOBYETLCA Be3ni4 pi3HNX TeXHOOrin, MOB, 4oAaTKiB i nnaTdopm. KoXKHa 3 HUX Ma€E CBOI
MJocK i MiHycu. be3 CTiIbHMKOBOro 3B'sI3KYy Cy4acHe JII0ACTBO He MoXe ysaBuTKu cobi n gHs. |
OyKBaJ/IbHO 30BCiM HEJaBHO FOJIOBHUMU YHKLUIiSAMN Bynun TiNbKK A3BiHKK Ta BianpaBka
nosigomneHb. OgHaK CbOroaHi NpiopnTETN AELLO 3MiHIOTbLCA. TenedoH CTaB AasIeKo He NPOoCTOo
3acoboM ana KoMmyHikauii ntogen, ane i baraTtodyHKLiOHaIbHUM NPUCTPOEM, LLLO A03BOJISE
ni3HaBaTW CBIT, NPOBOANTW A03BiNASA i HaBiTb 3apobnaTu rpowi. |, 3BM4anHO, BCE LEe CTano
MO>XXJIMBO TifIbKM 3aBASKUN PO3BUTKY IHTepHeTy A1 MOBiNIbHUX NPUCTPOIB | CTBOPEHUX 3 L€l
Haroan gopaTkiB. Y XX| cToniTTi no4aBcsa Oypx/InMBMin po3BUTOK PUHKY MOBISIbHOrO KOHTEHTY,
30KpemMa, MobinbHUX AoAaTKiB. 30eLlweBUTN MoBiNbHNIA iIHTepHET Tpadik A03BOJINI0 NOSIBa HOBUX
TexHonorin - i . KopucTtyBaydi no4mHaloTb BUKadvyBaTh i3 BcecBiTHbOI Mepexi
Be/INYE3HY KifIbKiCTb KapTUHOK, irop, pUHrTOHIB i Np.[25] Mob6inbHi irpn Habynn Hebysanoi
MOMNYNAPHOCTI 3@ OCTaHHI POKM Ta NOCiIN NoYecHe MicLe Ha PUHKY po3Bar Ta A4o3sinnga. Ans
3a40BoJIeHHs noTpeb po3pobHUKiB By10 CTBOPEHO BEANYE3HY KiNlbKOCTi IHCTPYMEHTaIbHUX
3acobiB Ta NPOOOBXYETbLCA Po3pobKa HOBUX. 3arasibHa Uifib BCiX iIHCTPyMeHTasibHMUX 3acobiB -
MosierweHHs Ta NoKpaLleHHA Po3pobKN, BUKOPUCTAHHSA NepenoBux TeXHONOrin 06pobku
rpadikn, iznkn, 3abesnevyeHHs KPOCNNaTHPOPMEHHOCTI po3pobneHnx NpoeKTIB. looaTok

aBnsie coboto NpodecinHni irpOBUN OBUTYH, SKUA BUKOPUCTOBYETLCSA B CTBOPEHHI Bigeoirop ans
pi3HUX nnaTgopM. Lle iIHCTpyMEeHT, AKUM WOAHA KOPUCTYIOTbCA AOCBIAYEHI PO3POOHUKMK, a TaKOX
OOWH i3 OOCTYMNHIWNX IHCTPYMEHTIB 19 HOBa4kKiB. [10 HEAaBHLOIrO Yacy N anHa, SKa Bupilinia
HaBYUTUCS NMporpamMyBaHHIo irop (0cobaMBO TPUBUMIPHUKX), Biapa3y X CcTMKaBcs 3 6e3nivyio
Cepro3HNX NnepeLlKkos, B TOM Yac K iIHCTPYMEHT [03B0OJINB 3HAYHO MONErWnNTN XUTTSA
HoBa4ykaM [1]. CTBOpeHHS BiAe0irop B CBOI OCHOBI He BiAPI3HAETLCA Bif HanncaHHS 6yab-aKoro
iHworo NO. 3gebinbworo BiAMIHHOCTI BUSIBAAIOTLCA B KiJIbKICHI maowmHi. pa 6inbw
iHTepaKTMBHA, HiX BinblIicTb Be6-canTiB, a 0T>Ke, NOTPIGHO 30BCIM iHLWIWIA TUMN KOAY, ane npu
uboMy B 060x BuNagkax 6yayTb 3agisHi noaibHi HaBnYkKM i npouecn [1]. Byab-akun irposui
OBUrYH Hagae 6e3niy pyHKUIOHAIbHUX MOXKJINBOCTEMN, SKi 3aCTOCOBYIOTLCS B Pi3HUX irpax.
PeanizoBaHa Ha LbOMY ABUTYyHY rpa OTPUMYE BCi Ui YHKLiIOHaIbHI MOX/IMBOCTI, KpiM TOro,
[0JaloTbCA Ti BNACHI irpoBi pecypcu i Ko4 irpoBoro cueHapito. MPOMNOHY€E MOAEJIOBAHHA
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hi3NYHNX CepenoBULL, KapTy HOpMaJiel, 3aropoa>XeHHSA HaBKOJIMLLHLOIO CBiTY B EKpaHHOMY
npocTopi ( , ), BNHAMIYHI TiHi, Towo [1]. NoAaibHnn Habip
hYHKLIOHaNbHUX MOXXIMBOCTEN € B 6araTboX irpOBUX ABUIYHIB, ane y € OBi OCHOBHi
nepesaruv nepep iHWNMMNU NepenoBMMn iHCTPYMEHTaMm po3pobKu irop: NPOAYKTUBHUIA
Bi3yanbHMIM poboymin Npouec i NOTy>XHa MiXXnaaTdopMmeHHa niaTpumka [1]. BisyansHuin pobo4ni
npouec BUAINAE AaHUN IHCTPYMEHT 3-nocepes iHWux cepenoBunly, po3pobku irop. YactuHa
iHCTPYMEHTIB p0o3p0obKU irop 4acTo ABAAITbL COBOI0 CYKYMHICTb PO3Pi3HEHUX YACTUH, AKi
NMoTpibHO KOHTpotoBaTH, YK 6ibnioTeky, ona poboTn 3 AKOK NMOTPIOHO HanalwWTOBYBaTU BacHe
iHTerpoBaHe cepefoBuLLe po3pobku, npouec 36mpaHHA NPOEKTY, Towwo. Pobo4ynii npouec B
npuB'aA3aHnin A0 peTesibHO NPOAYMaHOro BidyaslbHOro pefakTopy. PegakTop Haga€e MOXAMBICTb
KOMMNOHYBaTK CLUeHN ManbyTHBOI rpun, MOB'A3yO4M irPOBi pecypcu i KOA B iHTEPaKTUBHI 06'eKTK.
BiH [0O3BONSE WBMAKO i paLioOHaIbHO CTBOPOBaTU NMPodecinHi rpn, 3abesneyvyyodm BUCOKY
MPOOYKTUBHICTb Npaui po3pobHUKIB i Hagar4n B iX pO3NOpAaXXKeHHS BUYEepnHUN nepenik
Cy4acHMX TexHosorin B obnacTi Bigeoirop. PegakTtop A03BOMSIE peaaryBaT 06'ekTn B peakTopi

i pyxaTu eneMeHTU B CLLeHi Npu 3anyLeHin rpi. Hafa€ MOXJIMBICTb HanallTOBYBaTU
penakTop 3a AOMOMOrol CLeHapiiB, WO A04al0Tb HOBI (OYHKLIOHAIbHI MOXKJ/IMBOCTI | eNleMeHTU
MeHI0 A0 iHTepdency [1]. NiATPUMYE HACTynNHi NnnaTdopmu: , , , ,
) , , , , 360, P53, PS4, ) )
[1]. O6’eKT nocnig»XeHHNA - irpPOBUIA pyLLIi 3D. MNpeamMeT pocnig)xeHHs - po3pobka
irpoBOro NMPOEKTY Ha OCHOBI 3D. MeTa poboTu - aHani3 Ta po3pobka irpPOBOro NPOEKTY Ha
OCHOBI 3D. BignosigHo 0o meTn poboTn HeobXigHO BUPILLNTK HAaCTYMNHI 3aBOaHHS:

MpoaHanizyBaTu aKTyaJibHi NigxoOn A0 CTBOPEHHS Bigeorpu; BMKoOHaTn aHani3 cydacHux 3acobis
po3p0obKM KOMM'IOTEPHUX irop Ta AOCBiAY iX 3aCTOCyBaHHA. 3pobuTy NOpPiBHANLHUI aHani3

aKTyaNlbHUX irPOBUX PYLLIIB Ta iX PyHKLUiOHany. Pa3pobunTu irpoBmiA NPOEKT Ha OCHOBI 3
O6’eKT gocnig>XeHHs - irpoBUI pyLUIR 3D. MNpeamMeT pocnig)eHHs - po3pobka irpoBoro
MPOEKTY Ha OCHOBI 3D. Y nepwoMy po34ini NpoBeAeHo ornsg Ta aHani3 nonynsapHMX

cy4acHux 3acobiB ons po3pobku irop Ta ix NpeacTaBHUKIB, po36uTTA 3acobiB Ha Knacu 3a ix
6a30BMMIN 3aA9BJIEHUMUN PYHKLLIOHAIbHUMN MOXKJIMBOCTAMWU. BU3Ha4YeHO onTuManbHi chepu
BUKOPUCTaHHA 415 iIHCTPYMEHTaNbHMX 3acobiB cnnpaloyncb Ha aHani3 npouecy po3pobkn
npoToTUMIB. NMPUBOANTLCA MNOPIBHASIbHA XapaKTEPUCTUKA irPOBUX OABUXKIB ( , 2D/3D,
3, , ). MpoBeaeHo aHani3 PyHKUIOHaNbHUX MOXIMBOCTEN
3D.Y opyromy po3aini B pesyfnbTaTi y3arasibHeHHs BCi€l HaaBHOI iHpopmMaLii no poboTi 3
3D, 6yna po3pobneHa apxiTekTypa irpoBoro npoekTy. ONMcaHO OCHOBHI MOAYJi irPOBOro
000ATKYy Ta irpoBUN UUKI. B TpeTbOMYy po3A4ifsii ONMCaHO OCHOBHI eTanu peanisauii irposoro
npoexkTy. PO34111 1.
MOCTAHOBKA 3AAYI TA AHAJI3 MPEOAMETHOI OBJIACTI 1.1. Knacudikawis KoM’ loTepHUX irop
3apa3 po3pobneHo 6e3niv pisHOMaHITHUX KOMM'IOTEPHMX irop, a iX TBOpLi BUNYCKalTb Y CBIT BCE
HOBI. TaK SIK CTBOPEHHS KOMM'IOTEPHUX irop CTaBMTbLCS A0 NiATPUMKM chepmn po3Bar, TO iX
Knacugikauis He Tak NpocTa, 9K MOXXe 30aTUCA Ha nepwuin nornag. XXaHpu irop dopMmyBaancs
6e3 CTPYKTYPHO i iIHTYITUBHO MPOTAromM TPUBAJIOro 4acy.

@ O6Hapy»eH Mnarnat: 0,65% https://card-file.ontu.edu.ua/bitstream... id: 3

Po3pobHMKK irop MpoOBOANIN CMINNBI €KCMEePUMEHTN, CTBOPIOIOYM HOBI irpOBi MEXaHIKN.
HeBpani ekcnepumeHTn 3abyBanuncs, a BAai irpyu ctaBaam npukaagom Aas iHWNMX po3pobHUKIB.
Po3pobHMKKM KoMitoBaan NONyAsSPHY irpOBY MexaHiKy, OoAalyn Tpoxu inen Big cebe, Takum
YMHOM HABKOJ10 HaMBiNbLL NOMYNAPHUX irOp YTBOPIOBANMCS LLiJi KJ1acu CX0XKKUX Mix coboto irop,
Ui KJacy i cTanm Ha3mBaTy irpOBUMUN XXaHpaMun. Mo4in Ha XXaHPU OY>Ke KOPUCHO Ha NpaKTuLi.
Irpy MeBHOro XaHpy Likasi BXXe chopMyBasacs irpoBuin ayanTopii. PO3pobHUK oronoLuye, Lo
BUMYCKAE rpy B TAaKOMY-TO »aHpi, i rpaBLi Bxxe NnpnbansHo yasnsawoTb cobi, wo byne
BiobyBaTunCsa B rpi, HaBiTb 6€3 yTOYHIOIOYNX KOMEHTapiB PO3pPobHUKIB.

YacTo hipMa-po3pobHUK OQHO3HAYHO HE MOXKEe BKa3aTu XKaHp HOBOI Fpu, Tak AK Ma€e HaMip
npoaaTn LUen NporpamMHuUin NpoaykT BinbLUiN KiNbKOCTI KIHLEBUX KOPUCTYBAYiB, L0 HE 3BY)XYUK
TeMaTMKOI KOJI0 NOTEHUINHMX NOKYMUiB. 3a3BMU4al irpym B OCHOBHOMY KNaCUiKylOTbCA 3a
XKaHpaMK, a TakoX 3a KisIbKiCTIO rpaBLuiB. BoHW NodinsTbCa Ha Kiflbka TUMIB: KBECTU, EKLLUH,
poSbOBI irpu (pnr), @anTUHrK, cTpaTerii, CUMyNaTopK, NOriYHi Ta a3apTHI Ta iHWiI (

u LUuTtnposaHus: 0,02% id: 4
«puc.1.1»

). Puc. 1.1. Tunwu irop Hapasi ornaHeMo HannonynsapHiwi »xaHpwu irop: KBecTu - 34iNCHIOI0Tb
MogopoXX oAHOro abo AekiNIbKOX NepcoHaXkiB 40 NOCTABJIEHOI METU LLUNAXOM NOOO0NIaHHSA
Pi3HOMaHITHUX TpyAHOLWiB. EKWH ( ) - irpn Big nepwoi ocobu - nonynapHi bpoonnkun-
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cTpinankn. Ponbosi irpy abo Pl - rpaBeub BUKOHYE POJib MEBHOIMO NEPCOHAXKa | BUKOHYE
rnocTaBJieHi Nnepepn HUM 3aBAaHHA. CTpaTeril Ta JIoriYHi irpn HacniayTb 4iANbHOCTI yripaBaiHUA.
CumMynaTop iMiTYyloTb KepyBaHHS aBToMobineM, KOCMiYHUM Kopabnem, niTakoM i T.n. A3apTHi i
JorivyHi nobpe po3BMBalOTb PO3YMOBY AifANbHICTb. ICHYOYI NAaTHI | 6€3KOLWTOBHI irpun, B AKUX €
nepcoHaXX, pPisHOMaHITHI: ue ekwH, PMNI, aeski Bnan crTpaTerin, keecTun i T.4. Irpn 6e3
rnepcoHa>ka - JIOriYyHi, CuMynaTopu. BOHM He MaloTb CHOXKETY, HE BUKJIMKAKTb CUJIbHOIO
3BMKaHHSA | He BMJIMBAIOTb Ha NCUXiKy. YacTo NPOMNOHYOTh iHTEeNeKTyasbHi 3aBAaHHS, Wwo aobpe
po3BMBA€E MUCeHHA. CTpaTeril - irpn 3 BiACYTHICTIO MepCcoHaXka, Ae npouecoM rpm ynpasise
noaunHa Bia ceoro o6amnyys. BinmiHHo ocobnumBicTio cTpaTerii € ocobnmBa cuctema
BHYTPiLLIHbOIrpoBUX hakTopiB. CnoYaTKy rpaBeLb NMPUNMAaE NMeBHi pilleHHA | CnocTepirae 3a ix
Hacnigkamu, a NnoTiMm BUBYLOBYE NOriky noganblumx Ain. Haneigomiwwi irpu, B AKX € npaso
Bnbopy - ue PMrI, iHOAi eKLWH i kBeCcTW. 'paBeLb CaMOCTINHO BUBMpPa€e NepcoHaK, ogsirae noro,
Haginse 3gibHocTamu. Y rpi nepenbayeHa ceoboaa Ain, ska BMNJAMBAE Ha NPOLEC | pe3ynbTaT rpu.
HdaHW TUN rpn BUKJINKAE CTiNKe 3BMKAHHS, rpaBeLlb OTOTOXKHIOE cebe 3 nepcoHa)keM, pO3BUBAE
noro 3a csoiM obpasom i nogoboto. IrpoBmin Npouec CAPUNMAETLCA AK peasibHiCTb. baratbom PIMI
- PV HaragylTb PaHTaCTUYHI KHUIMM 3 MOXXJIMBICTIO YNpPaBJliHHA FTOJIOBHUM FepOEM, LLO
CTaHOBUTbL 0COBIMBUI iHTepecC A8 YNTAKYUX irpoOMaHiB. PO3yMHe 3axonJieHHsa nogibHuMn
irpaMun CXo>ke Ha MPUCTPAcTb A0 YATAHHSA KHUI, BOHO He LWKiAAWBO, HAaBMaku, po3BMBaE
haHTa3ito, 3aX0ornJIto€e Ni3HaHHAM icTopil, Bigobparkae peanbHicTb. Irpu 3 BiacyTHiCTo BUbopy
MaloTb NiHIMHWIA ClOXKET (CTPiNanku). NpaBeLb OTOTOXHIOE cebe 3 FOTOBUM MEpPCOHaXKeEM, BXe
HadiNeHUM XapaKTepucTnkaMmun. Po3rany>XeHHs CIOXKETY rpu 3anexxaTb He Bif Bubopy rpasus, a
Bif YCMixXy 41 BUMaAKOBOCTI. B AesKi CTpinankm MoXHa rpaTi KoMaHAow. Taki irpu po3psaaxatTb
JIOAVHN eMOLiNHO, @ YCMillHe NPOXOAXXEHHS 4acCTo 3aN1eXUTb Bif WBMAKOI peakLuii rpasus. Ha
CTUKY POJIbOBUX irop i CTpaTerin 3HaxoanTbCsA FpaHb

E LnTnposaHus: 0,01% id: 5
«abcTpakuia».
Lle moBHa MpOTUNIEXHICTb

n LnTtnposaHusa: 0,01% id: 6
«bonoBuKkam»,

AKi n boptoTbCa 3i

E LnuTnposaHus: 0,01% id: 7
«CKYYHOCTb»

3a A4OMNOMOrol0 BUAOBULLHOCTI. N5 irop Wi€i rpaHi XapakTepHa CXeMaTU4HiCTb, 0bMeXxeHHSs Boi,
BiACYTHICTb peaniCTUYHOCTI, i BIiACYTHICTb BUAOBULLHOCTI. 3 BOKy cTpaTerin B abcTpakuiax
rO/IOBHUM CTAE BUKOHAHHS

n LuTtnposanHus: 0,01% id: 8
«LLini».

3 60Ky pONbLOBUX irop -

n LntmnposaHusa: 0,01% id: 9
«nignopagKyBaHHS».

Y nigCcyMKy BUXOAUTb NiAMNOPSAAKYBaHHS Yy>XUM LinsaM, TO6TO BUKOHaHHA HyAHOI poboTun. Mpn
LbOMY MOXYTb BiabyBaTncsa abcontoTHO HOBI NoAii, HIKON paHille He Tpanaaaucs, ane nig vac
UMX nofin BCe ogHO A0BeAeTbCs MiAKOPATLCA YyXXilh BoNi (Le rosioBHa BiAMiHHICTb Bif iHLWOro
efemMeHTa -

n LntmnposaHusa: 0,01% id: 10
«BynEeHHOCTI»

). LleHTpanbHa To4ka enemeHTa - Lie pabcTBO | 6&CNPiKOC/IOBHO BUKOHAaHHA Haka3iB. Take He Ma€
3 irpaMm Hi4oro cnifibHOro. 3MiCTOBHUI CKNafg NaniTpwu Bigeoirop byaeHHiCTb. Ha CTuKy
cTpaTerin i 60MOBUKIB 3HAXOANTLCA FPaHb

E LnTnposanHus: 0,01% id: 11
«Cumynsauia»

(

n LUuTtnposanHus: 0,02% id: 12
«puc. 1.2»
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). Lle noBHa NpOTUNEXHICTb

E LuTtnposanHus: 0,01% id: 13
«POJILOBUX irop»,

aki bopoTbCs 3

n LnTnposanHus: 0,01% id: 14
«BbyneHHicTO»

LUikaBuUM

E LuTtnposanus: 0,01% id: 15
«CHOXKETOM>.

Ins irop Wi€el rpaHi xapakTepHa iMiTauia peanbHUX Npouecis, obMeXXeHHS BOJli, BiACYTHICTb
HOBU3HM i MOBHa BiACYTHICTb cloXeTy. Puc. 1.2. Mexa thakTopiB »xaHpy irop 3 60Ky cTpaTerin B
CUMYISALISX FTOJIOBHUM CTA€E CaM

n UnTtmuposaHusa: 0,01% id: 16
«rpoLec».

3 60Ky 6ONOBUKIB -

u LnTnposaHus: 0,01% id: 17
«peaniCTUYHICTb»

BiAbyBa€eTbCA Ha eKpaHi.Y niACyMKY BUXOOUTb peanicTuyHa iMiTauia npouecy, To6To 3BM4anHe
XUTTA. Mpy UbOMY ICHYE KiflbKa NoAin, AKi NOCTINHO BiABYBalOTLCS, | KpiM HMX HiYoro BinbLue
HEMaE, HiYOro HOBOIro He 3'aBNAETbLCA. LleHTpanbHa To4YKa efleMeHTa He BUKOPUCTOBYETLCH,
OCKIiNIbKW NMOBHa peaniCTUYHICTb HEJOCS>XKHA B irpax, Ta n KoMy noTpibHa To4YHa, CTOBIACOTKOBA
KOMisi peanbHOCTI, SIKLLO BOHA BXX€ iCHYE B XXUTTi. Ha CTUKY ponboBux irop Ta 60MoBuKis
3HAXO0AUTbCSA FpaHb

n LUuTtnposaHus: 0,01% id: 18
«cBobopa».

Lle noBHa MPOTUJIEXHICTb

n LuTnposanHus: 0,01% id: 19
«CTpaTerin»,

AKi NPOTUCTaBAATb

n LUuTtnposaHus: 0,01% id: 20
«CaMOTHOCTI»

&4 UyTvposanns: 0,01% id: 21
«YUNCNEHHICTb>»

nignernux y posnopsa)keHHi. (CTpaTerii, 3BM4aniHo X, He BopTbCS 3 CAaMOTHICTIO B 3BUYaHOMY
PO3YMiHHi, afie BOHM iMiTYIOTb Bfliagy - HANNPUNHATHIWE 3 BUAIB CiNKyBaHHSA). Ons irop uiei
rpaHi XxapakTepHi BeMKI BiGKPUTI MPOCTOPWU, BIACYTHICTb CiIMYyISATOPHON peaniCTUYHOCTI,
BiACYTHICTb HOBMU3HW, BiACYTHICTb KOHTPOJIIO HaA iHWNMN YHaCcHUKamun. 3 60Ky posibOBUX irop B
(7 | LintnposaHus: 0,01% id: 22
«irpax ceobonm»

rOJIOBHUM CTa€E BiAICYTHICTb FOTOBUX POJIbOBUX 3B'sI3KiB, MOXXJIMBICTb CaMOCTilnHOro smubopy,
TO6TO

n LUuTtnposaHus: 0,01% id: 23
«posiboBa cBoboaa>».

3 60Ky 60NOBUKIB -

E LuTnposaHus: 0,01% id: 24
«CMPOLLLEHHA»

peanbHUX MOAIN | NpoLeciB, y MOPIBHAHHI 3 cuMmynaTopaMu. Y NigCcyMKy BUXOAMUTb POJibOBa
ceBobopa y cnpouleHin mogeni peanbHoro ceiTy. Ceobona ogHOro iCTOTY 3aKiHYYETLCA TaM, 4e
noYnHaeTbCcs ceoboda iHWOro, TOMy CaMa KpalHS To4yka cBoboau - Le MoBHa cCaMOTHicTb. CaMa
KpalHA TOYKa CNpPOLLEHHS - MOPOXKHIN CBiT, cBoboaa B npocTopi. [is, wo Mae HanbinbLuy
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csobopy - Le CTBOPEHHA 4Orocb abCconMtoTHO HOBOro. Y NiACYMKY BUXOAUTb LleHTpasbHa TO4YKa
efleMeHTa: NOBHAa CaMOTHICTb B MOPO>KHbOMY CBIiTi, B AKOMY MO>XHa CTBOPIOBATU - pefakTop
piBHiB. [pAMO B Mpoueci rpy MOXXJMBOCTI pefaryBaHHs HE BUKOPUCTOBYIOTbLCSA, ajie OKpeMi
efleMeHTN NpoLecy CTBOPEHHS B irpax €. 3 LbOro LWeCTUKYTHUKY JIEFKO MOXXHa 3pO3yMiTu: LLO
HaWrosIoBHiWe B NeBHMX BUAAX irop, MiXXK YMM AOBOAMTLCA 3HAXOAUTU KOMMPOMIC po3pobHuKam
irop, WO Hi B AKOMY pa3i He MOBUHHO ByTK B irpax, Wo MOXXHa Mi> coboto 3MillyBaTu, WO
3MillaHHA He nigaaeTbcs. LLob nom'askwnTr nepexoan rpaHi, po3pobHrukamM noTpibHo sKicHO
MpoAyMaTn rernMnen - irpoBUi Npouec 3 TOYKM 30py rpaBLs - Te, 6e3 4oro BCA rpa BTpadae
BCAKWI iHTepec, npnBabnameicTb. Femnnen BkatoYae B cebe pi3Hi acnekTu rpu, B TOMY YUCTI
TeXHi4Hi, Taki K BHYTPIiLIHbOIrPOBa MeXaHika, CYKYMNHiCTb NEeBHUX METOAIB B3aEMOAII rpu

n LUnTtmuposaHusa: 0,02% id: 25
"iFpPOBOro LUTYYHOrO iHTENEeKTY"

3 rpaBueM i iH. Ane caMe NOHATTSA reMMnies Bkpamn ysarasibHeHo i 3a3BM4al BUKOPUCTOBYETbLCA
0151 BUPa)KEHHS OTPUMaHMX BiJ4YyTTiB B XO4i MPOXOOXKEHHA rpu, Nig BNJANBOM TaKUX YNHHUKIB,
K rpadika, 3ByK i ctoxxeT. ToMy B neplly Yyepry noTpibHO npoayMaTu NoBeaiHKOBY MOAeNb, Nif,
dyHAAMeHTaNbHUI XXaHp rpu, a gani po3BMBaTy MO0 Ta NOKpaLlyBaTW B3AaEMOLIIO 3 rpaBLEM.
1.2. NopiBHANbHa XapaKTepUCTMKa irpoOBMX ABUXKIB BinbLUiCcTb iHCTpyMeHTanbHMX 3acobiB ons
pO3p0obKKM irop MOXKHa NOAINNTM Ha 3 rpynu: ®PpenMBOpPK - MporpaMHa niaatdopMa, ska BU3HaYaE
CTPYKTYpPY NPOrpaMHOi CUCTeMU; NporpamMmHe 3abesneyvyeHHs, WO Noserwye po3poobKy i
06'efHAHHSA PiI3HUX KOMMOHEHTIB BEJIMKOIr0 NPOrpamMHOro NpoeKTy. PpeliMBOPK BiApPi3HAETLCSA Bif
noHATTSA 6ibnioTekn TuM, Wo 6ibnioTeka Mmoxxe byTn BUKOpUCTaHa B NporpaMHOMY NpPOAYyKTi
MpocTo sK Habip nignporpam 6/M3bKOI0 PYHKLIOHaNBLHOCTI, HE BMNJINBAOYM Ha apXiTeKTypy
MPOrpaMHOro NPoOAyKTY i HE HaK/Nladaloumn Ha Hei Hisknx obmMexxeHb. Y ToW Yac 9K penMBOpPK
OVKTYE npasuia NnobynoBu apxiTeKTypu 0oOaTKy, 3af4aloym Ha NoYaTKOBOMY eTani po3pobku
rnoBejliHKa 3a YMOBYaHHAM, Kapkac, K1 NnoTpibHo Byne po3wunpioBaTK | 3MiHIOBaTWU BigNoBiaHO
00 3a3Ha4YeHnX BUMOr. IFpoBMIA pyLWLIn - LEHTPAaNbHUA NPOrPaMHUA KOMMOHEHT KOMM'IOTEPHUX Ta
Bigeoirop abo iHWKMX iHTepaKTUBHUX AoAaTKiB 3 rpadikoto, obpobnoBaHoi B peanbHOMY 4Yaci. BiH
3abe3nevyye 0OCHOBHI TEXHOJIOTII, CNpoWYyE po3pobKy i HacTo Aa€ rpi MOXKMBICTb 3anMyckaTuCA Ha
OeKinbKox nnaTdopMax, Takux AK irpoBi KOHCOJi Ta HACTINbHI onepauinHi CUCTeEMUN, Hanpukiag,

/ , i . OCHOBHY (OYHKLIIOHaNbHICTb 3a3BM4Yal 3abe3nevye
irpoBNIA OBUXXOK, LLLO BKJIIOYAE OBUXXOK peHaepiHra (
ﬂ LntuposaHusa: 0,01% id: 26

«Bi3yanisaTop»

), Qi3NYHNIN OBUNXKOK, 3BYK, CUCTEMY CKPUNTIB, aHiMaUitlo, LWUTYYHUN iIHTENEKT, Mepe)xeBunin Koga,
yrnpassiHHA NaM'aTTio | 6BaraTonoTo4HICTb. YacTo Ha nmpoueci po3pobkn MOXKHa 3aoWannTi 3a
paxyHOK MOBTOPHOI0 BUKOPUCTAHHA OOHOMO irpOBOro ABW)XKa A1 CTBOPeHHS 6e3nidi pisHuX
irop. KOHCTpYKTOp irop - nporpama, sika o6'eqHye B cobi irpoBuin pyLlin i iHTerpoBaHe
cepepoBuLle po3pobkuy, i, AK NpaBuio, BKIOYaE B cebe pefakTop piBHIB, WO MpaLoEe 3a
MPUHLNIMOM . Taki nporpamMm 3Ha4YHO CAPOLLYE npouec po3pobku irop, pobnsaym noro
[OCTYMNHUM NoBNTENAM-HENPOrpPaMicCTiB, | MOXXYTb BYTU BUKOPMCTaHi B MOY4aTKOBOMY HaBYaHHi
nporpamysaHHto [1-3]. 1.2.1. 3a oCTaHHi poku 3'aBnnocsa 6e3nivy iIHCTPYMeHTIB AN
po3pobku irop. dooaTok aBNsie coboto NpodecinHNA irpoBUIN OBUMYH, KNI
BUKOPUCTOBYETLCSA B CTBOPEHHI Bifeoirop Ansa pisHMx naatopMm. Lie iHCTpYMeHT, AKUM LLOAHA
KOPUCTYIOTbCA AOCBIAYEHI PO3POOHUKMK, @ TAKOXX OOMH i3 AOCTYMHILWNX iIHCTPYMEHTIB A4S
HOBau4kKiB. [10 HeAaBHLOIO Yacy NOAVHA, SKa BUpiWIMAa HaBYNTUCA MPOrpaMyBaHHIO irop
(ocob6n1BO TPMBUMIPHKMX), BiApa3y XX CTUKaBcA 3 6e3/i44t0 CEPNO3HNX NepeLlKkoad, B TON Yac sK
iHCTPYMEHT 003BOJINB 3HAYHO MOJIErWNTN XUTTHA HoBa4vkaMm [1]. CTBOpeHHS Bigeoirop B
CBOIl1 OCHOBIi He Bigpi3HAETLCA Big HanncaHHsa 6yab-akoro iHworo MNO. 3ae6inbworo BiAMIiHHOCTI
BUABAIOTLCA B KiNbKICHIN naowmHi. F'pa 6inbl iHTepakTuUBHa, Hix BinbwicTb Beb-canTiB, a
OoT>Xe, NoTPiBHO 30BCiM iHWNA TN KOAQy, ane nNpu uboMy B 060X Bunagkax bynyTb 3agiaHi
noAdibHi HaBnykKM i Npoueck [1]. Byab-9kun irposuin 4BUryH Haga€ 6e3ni4 QyHKLioOHaIbHUX
MO>XXJINBOCTEWN, SIKi 3aCTOCOBYIOTLCA B Pi3HUX irpax. PeanisoBaHa Ha LbOMYy ABUIYHY Fpa OTPUMYE
BCi Ui PYHKLiIOHaNbHI MOXINBOCTI, KpiM TOro, AoAatoTbCs 1l BNACHI irpoBi pecypcun i Kog irposBoro
cueHapito. NPOMNOHYE MoAeNtoBaHHA (Pi3NYHMUX cepefoBULL, KapTu HoOpManen,
3aropoA>XeHHA HaBKOJIMLIHBOIO CBITY B €KpaHHOMY MpoCcTopi ( ,
), ANHaMiYHI TiHi, Towo [1]. NoaibHMN Habip yHKLIOHaNbHNX MOXINBOCTEN € B BaraTbox
irpoBUX OBUrYHIB, aney € OBi OCHOBHI nepeBaru nepeg iHWWMN NepegoBMMun
iHCTPYyMeHTaMu po3pobKu irop: NPoayKTUBHUI BidyanbHUI poboymnin npoLec i MoTy>XHa
Mi>knnaTdopmeHHa niaTpuMka [1]. BizyanbHuin pobounin npouec BUAINAE OAaHUNA IHCTPYMEHT 3-
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rnocepep iHWNX cepenoBuLl, po3pobku irop. YacTmHa iHCTPYMEHTIB po3pobKu irop 4acTo
ABNSAIOTb COB0I0 CYKYMHICTb PO3Pi3HEHUX YaCTUWH, AKi MOTPIBHO KOHTposoBaTKH, YM BibnioTeky,
Ons poboTu 3 AKOolo NOTPIBHO HaNalTOBYBATW BJlaCcHe iHTErpoBaHe cepenoBuLLEe PO3pobKky,
npouec 36MpaHHsA NPOEKTY, Towo. Pobo4uunin npouec B npuB'aA3aHUN OO0 PeTesbHO
MpoAyMaHOro BidyasZIbHOroO pefakTopy. PegakTop Hafa€ MOXKIMBICTb KOMMOHYBaTU CLLEHN
ManbyTHLOI FpY, NOB'A3YI0YM iIFPOBI PECYPCM | KoL B iHTEpaKTMBHI 06'ekTn. BiH 00O3BOJISE LWUBUOKO
i pauioHaNbHO CTBOPOBaTU NPOMECiNHI rpn, 3abe3nedyyrodm BUCOKY NPOAYKTUBHICTb Npadlli
pO3p0obHUKIB i HaOauYM B iX PO3NOPSAAXKEHHS BUYEPIHUN Nepesik Cy4aCcHUX TeXHOJIOriN B
obnacTi Bigeoirop. PenakTtop N03BOJNISIE pefaryBaTu 06'eKT B pefakTopi i pyxaTu eneMeHTun B
CLEeHi Npu 3anyLueHin rpi. HaJa€ MOXJIMBICTb HanallTOBYBaTU pefakTop 3a AONOMOrok
CueHapiiB, WO [o4aloTbh HOBi PYHKLIOHAIbHI MOXKJINBOCTI | €/IeMEHTU MeHIo [0 iHTepdency [1].

NigTPUMYE HACTYMHI NaaTdopMu: , , , ) ) , ,

, , 360, PS3, PS4, , , [1]. WBnAkKicTb
BMKOHAHHSA FPY BUMIPIOETLCS B KiJIbKOCTI KagpiB 3a cekyHay ( - ). Ha
puCcyHKy 1.3. HaBeAeHO CTPYKTYpY KaZpy rpu, peasnizoBaHoi Ha 3D [2]. Pnc. 1.3. CTpykTypa
Kagpy 3Dy 3D icHye uinun pag nNoAain, SKi BAKOHYIOTbCA B MeBHOMY nopsaaky [2].
HacTynHi yHKUIi BUKAMKaOTLCA NPy 3anyCcKy cueHn (0AnH pa3 ona KoXKHOro o6'ekTa B CLEHI):

: PYHKUISA 3aBXAN BUKIMKAETbCA nepen 6yab-aKuMu QyHKLiaMun , @ TAKOX TiNIbKN
nicnsa Toro, AK CTBOPEHO eK3eMnasp (Ko HeaKTUBHUIA Nif 4ac 3anycky,
PYHKLIS HE BUKJIMKAETbLCS, MOKN 06'EKT HE CTaHe aKTUBHUM). : PYHKLIS BUKNIMKAETLCA
TiNbKK Nicnsa Toro, K 06'eKT aKTUBYETLCS. : MOAIS HACTaE NMpu 3aBaHTaXKEHHI
cueHn [2]. Mepen NepLnM BUKIINKOM HacTaE nogais nuuwe AKWo o6’'eKT akTUBOBAHO
[2]. HacTa€E MiXK KagpaMu, napameTp QyHKLil BKa3ye Ha Te, 4n nepebyBace
,D,O,D,aTOK B CTaHi nay3u [2]. Ona nobynoBn OCHOBHOI JIOTiKW FPU BUKOPUCTOBYOTLCA PYHKLT

. DYHKUIS BAKNMKAETbCS PiIKCOBaHY KiNbKiCTb pa3 Ha Kagp He3asiexHo Bif
(qaCTu_ue 4yu pigwe). Nicna BiAOyBa€ETbLCA PO3pPaxXyHOK (Pi3NKKN rpu.

DYHKLIA BUKJIMKAETLCA oApa3y X nicaa obpobkn BXiAHMX AaHMX 3 YaCTOTOM BiAMNOBIAHOIO A0

. Moaisa HacTae nicnsa 3aBepLUEHHS BCiX . 3py4HO BMKOpPUCTOBYBaTW AN
3MiHM NO3ULiT Ta NOBOPOTY Kamepwu Big 3-ro nnus [2]. On8 NnpoprucoBKU BUKJINKAETLCA
dyHKUISA (BUKNMKAETLCA AeKiNbKa pasiB Ha Kagp) [2]. PyHKUT BUKOPUCTOBYIOTLCSH
ans obpobku nianporpam, oCKiNbKM 00AaTOK 3D BUKOHYETbLCA B 0AHOMY noToui [2].

HacTae Npu AeakTusauii o6’ekta [2]. BUKJIMKAETLCA Npun

3aBeplueHHi poboTn popatky [2]. pa B CKJTa4a€ETbCA 3 AEKIJIbKOX CLIEH, KOXKHA 3 KNI
MiCTUTb 06'eKTK TUNy . 06

u LnTnposanHus: 0,09% id: 27
‘EKTN Ha CLUEHI CK1afatTb iEpapXivyHy CTPYKTYpY. - OCHOBHUI Knac ansa BCix 06’

€EKTIB Ha CLLeHi. Ko)XHUI Ma€ OEKi/IbKa KOMMOHEHTIB ( ), LLLO NPUELHAHHI
[0 Hboro. O60B'A3KOBUI KOMMOHEHTOM € MiCTUTb AaHi Npo abCconoTHY
nosuuito 06’eKTa Ha CLUEHi, Mo3uLito BiAHOCHO 6aTbKa po3Mmip 06’ekTa, abCconoTHMIN NOBOPOT
06’eKTa B CLEHi Ta MOBOPOT BiAHOCHO 6aTbka. KOMMOHEHTN peani3yoTb NOriKy rpu. Ans
CTBOPEHHS BMIACHOr0 cLueHapito HeobxigHO yHacnigyBaTuCA Big Knacy , WO €
KOMMOHEHTOM Ta MoXXe ByTn NpueaHaHui Jo irpoBoro o6’ekTa Ha cueHi [3]. IrpoBuin oBUryH
3D € yHiBepCanbHUM OBUIYHOM A5 PO3p0obKM irpoBmx A0AaTKIB, MiXXMAaTHPopMeHHNM Ta

JIerKMM y BMBYEHHI Ta BUKOPUCTaHHI. 1.2.2. 2D/3 2D / 3D, 6bys cBoOro 4acy
nigpepom, ane nig HaTUCKOM BTpaTWMB CBOI No3uuii. MpoTe Ao uMx nip Ha HbOMY
po3pobnseTbcsa 6e3i4 yCrilHNX NPOEKTIB, OCKiNIbKW BiH aKTUBHO PO3BMBAETLCSA CMiJIbHOTOHO.
BiAMIHHOCTI Mi>X ABOBUMIPHOI | TPUBUMIPHOI BEPCIAMW AOCUTb 3HA4YHI, ane € i 3arajbHi efieMeHTH,
Hanpuknaj po3BuHeHa Mmepexxesa nigcucrema. Micns suxoay B CBIT 3D 36epir i
HaBiTb 36iNbLWIKMB CBOI MOXKIMBOCTI, @ |20, HaBnakn, 6baraTto BTpaTmB. Hanpuknag, BiH BTpaTuB
abcontoTHO BC BOyaoBaHi pefaktTopu, ki, o4eBUAHO, Bynun BUyYeHi 3a NeBHUX IOPUANYHNX
yrog. NpoTe Ha HbOMY MO>XHa pPO3pobAATK iIrpy ANa TPbOX NNaTgopM: , i, Wo
HanuikaBille, (i npomaBaTu irpn B , He BiApaxoBYylO4M Hi KONINKM aBTopaM OBUXXKa).
HdaHuin ABNXXOK - Lile odHa KogoBa 6a3a Ha C ++ 6e3 00[aTKOBUX eKCnopTepiB. K BUAHO,
dyHAaMeHTanbHi BigMiHHOCTI 2D i 3D - Bepcin nonaratoTb B rpadivyHol nigcuctemi: 12D ons
Bi3yahi3auii BAKOPUCTOBYE ,a 13D - . B sKocTi ckpmunToBoi moBu B 12D, AK i B 130,
BUKOPUCTOBYETbLCA . Pazom 3 Tm B 12D Ans onucy irpoBMX e1eMeHTIB CNY>XXUTb

-nopibHa moBa . BoHa po3BONAE BU3HAYNTM BNACTUBOCTI 06'€eKTiB Ha CTagii iHiuianizauii
piBHS rpu. [ns BiaTBOpPEHHS 3BYKIiB 120 BUMKopucToBYyE 6ibnioTeky . Cnmynsauia disnkun
30iNCHIOETHCSA 3a AOMOMOro ABUXKaA 2D, WO CcTaB CTaHAAPTOM B ABOBMMIPHUX i3UHHMX
ob4ncneHHsax. Hespaxkatoum Ha Te Wwo B ABOBUMipHOMY TOPK e MOKN HEMAE KOHCTPYKTOpa ,
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3a AonomMoroto 3acobiB ABMXKKa (B CKPUNTOBOMY KOJi) MOXXHa CTBOPIOBATU NpPU3HAYeHn ons
KopuCcTyBaYa iHTeppenc 3BU4HNMN KOMMNOHEHTaMK, @ HE NPOCTUMK cnpanTaMmn. OgHaK, AKLWo
HeobXiAHWUN KOMMNOHEHT BiACYTHIN, NOro MOXXHa CTBOPUTU Ha OCHOBI cnpanTiB. Matoun
aHanoriyHy 3 3D-Bepcielo MepexxeBy CUCTeMy, Ha 120D MOXXHa po3pobasaTn MynbTUNIEEPHI irpn,
AKi HabupatTb NONYNAPHICTb, - HaNpuknag P2P 3 nnaHweTis. Puc. 1.4. OCHOBHUN IHTepgenc
3D Tabnnusa 1.1. MNepeBarn | HELOJIKW 3D Heponiku MNMepeBarn Hemae skicHoro
penakTopa piBHiB AKicHMA MNMoBinbHa KoMNinsauia baratonnatgopmMmosun BUcoki BuMorun ao 3anisa
JNerknin B 0CBOEHHI Hemae BuxigHoro koay beskowTosHun 1.2.3. 3 3 bepe
rnoYaTok CBOEi icTopii B 2001 poui, konn byna aHOHCOBaHa neplua po3pobsieHa Ha HbOMY rpa
. 3 Tux nip MuHyno 6araTo Yacy, i NOTO4YHa Ha AaHWUN MOMEHT N'aATa - OCTaHHA Bepcia byna
BUNyLieHa B XXOBTHi 2016-ro. PO3p0BbHUKIN LbOro ABMXKa 3 CaMOro no4YaTkKy Manaum Ha MeTi He
CaMVM CTBOPIOBATU Ha HbOMY irpu, a NpoAaBaTy MOro aK TexHonorito. OT)xe, BC! po3pobneHH
'oM irpoBi Nnporpamu - e 3 MeTO 3pobnTN 0OOATKOBY peKsiaMy CBOEMY FOJIOBHOMY
MPOAYKTY. X04a A8 BUBYEHHS BiH AOCTYMNHUIA 6€3KOLWTOBHO, W06 po3pobnsaTn Ha HbOMY
KOMepLUiHi NPOEKTN, HeobXiAHO 3annaTnTU, NPy YoMy LiHa ny6aiYHO He orosiowyeTbcs. B
pesynbTaTi fineH3iaT OTPMMYE ABMXKOK, AOKYMeHTaLito (HaB4asibHi MaTepianu), BUXiAHWA KO4, a
TaKOo>X onepaTuBHY NiATPUMKY. KpiM TOro, npouec fiueH3yBaHHA OBMXXKa TaiTb B cobi 6e3niy
nigBOAHNX KaMeHIB - xo4a 6 Te, Lo fileH3yBaTn NOro MoXKe Tiflbku topuandHa ocoba, ska Mae
HaZaTwu AaHi Npo po3pobsieHi NPOAYKTM | B OKPEMUX BUMNadKaxX Mpo BCiX CBOiX cniBpobiTHMKIB.
Puc. 1.5. OCHOBHUI IHTepdenc 3 Tabnuus 1.2. NepeBaruv i HeQONI KN 3
Heponikn MNepeBarn He 6e3kowToBHUI AKicHMI MoBiNbHa KOMNinALuia barato 4OKyMeHTauil Ta
YPOKiB Bucoki BuMoru o 3anisa Jlerknim B oCBO€HHi He 6aratonnatgopmoBuin HemMo)xnnBeo
npodaBaTW CBO! acCeTU Ta CKpiNTu Ha BigMiHy Bif4 monepenHix OBMXKKIB NiHINKK (aKi 6ynn
BUKJIOYHO PC- OpiEHTOBaAHNMMK), 3 OpiEHTOBAHUN Ha CTBOPEHHS KPOC-NMAaTgOpPMHMX
irop, NpM3HavYeHnx gns i KOHCONen. B gaHni Yyac nigTpMMyOTbCa NaaTdopmun 360,
, 3-4, , @ TAKOXX TEeXHOJOrii Bi3yanisauii HacTiNbHOI - 9-11.
AK MOXXHa NOMITUTK, NiATPUMKK MOBINIBHMX NIaTHOPM HEMAE. Y HbOMY CNOYaTKY MPUCYTHSA
nigTpMMKa rnobanbHUX MynbTinaeEPHUX ( ) irop. 3 BOJIOAIE€ NPUIrONOMLUNBUM
CMUCKOM TEeXHOJO0riN Bi3yanisauii, 0Cb AesKi 3 HUX: AUHaMi4YHe OCBIT/IeHHS | 3aTiHEHHSA B
peasibHOMY 4aci, 3aTYMaHEHHSA, KapTX HOpMasnen i napanakc-ManniHr, nignoBepxHese
PO3CitoBaHHSA, CBITJI0Bi MPOMEHI i XBWAi, ynpaBAiHHA piBHEM geTanisauii naHgwadTy, a TakoxX
6araTo iHwWoro. PisYHUM KOMMOHEHT ABUXXKA TaKO>X MpPaLloE He3a1eXXHO Bif
diznyHmNX , Takux fK . BbynosaHa cucTtemMa aHiMauii MPOMOHYE KifibKa BiAMiIHHNX
nigcncTeMm: iHAuBIQyani3auia NnepcoHaxiB, MmapaMeTpuyHa CKeneTHa aHiMaulisa, npouenypHe
nedopMyBaHHS pyxy. TaKo»)X 3aC/lyroBy€ Ha OKpeMy yBary BbynosaHa cuctema AA, ska
no3BosIE 06pobnsaTN NoBeAiHKY He TiNIbKN NEPCOHaXXiB, asie i TPAHCMOPTHUX 3acobiB. BoHa
CKJIAJAETbCA 3 TPbOX MOAYNIB: PO3YMHIi 00'€KTU, anropuTMn AMHaAMIHYHOIO BUSIBAEHHSA LLAAXY, a
TaKOXX CMCTEeMa, KepoBaHa cueHapiamn. 1.2.4. - e 6e3KoWwTOBHa BepCisa ABUXKA
3, Wo BOJIOAIE BCiIM yCNagKOBaHUM iHCTPYMEHTApPIEM OCTaHHbLOIr O AJ19 CTBOPEHHS
irpoBux cBiTiB. CNMCOK NiATPUMYBaHUX NMNATHOPM HE TaKUN LUUPOKUNA, SK Y , asie uboro
LiJIKkoM BMUCTavaE, Wwob oKynuTn po3pobky: , , , , i
KOHCOJi NepefoCTaHHbLOro NOKOAIHHA. N8 CKPUNTUHIa B ABUXKY BUKOPUCTOBYETLCS B1ACHA
MOBa - . Ha canTi po3pobHukiB npenctaBsieHo 6barato HaB4YasIbHUX MaTepianis, AK
TEKCTOBUX, TakK i Bifeo, K N0 pefakTopy, Tak i Mo cCKpunTuHry. UE3 oTpmumas 6e3niy Haropof Ha
iHOYCTpiaNbHUX 3ax04ax, a TaKoXX B KiHeMaTorpadi i He pa3 CTaBaB KpaLluM irposuM /
rpagivyHMM OBMXKKOM POKY. MO)XHa CKasaTu, Wwo BiApi3HAETLCA Big UE3 TiNbKKN BIACYTHICTIO
BMXigHoro koay. Puc. 1.6. OCHoBHUI iHTepgeinc Tabnuus 1.3. NepeBarun | HegoNiKK
Hepgonikn MepeBarun Tinbkn gna npocdecioHanis be3kowToBHe po3noBCOOXeHHSA MoBinbHa
koMmninauia Mpoctun, 3py4Huin iHTepdenc; He cami nepenosi TexHonorii Bennkunm Habip
iHCTPYMEHTIB A1 CTBOPEHHS irop; He 6baratonnatdopmosuinn baratonnatgopmosun Lo oo
hyHKLIIOHaNy, rHy4Yka cMcTeMa aHiMauii [O3BONSE KOHTPOJIIOBATU KOXHY AeTasilb aHiMOBaHOIro
06'ekTa. AHiMaLiiHa MOAEeNb KOHTPOJIIOETLCA CUCTEMOLO , 9Ka BKJIIOYA€E HACTYMHi
MeXaHi3MN: KOHTpoJiep 3MilwaHHA ( ), KOHTpOJsiep KepoBaHU AaHnUMK, hi3nyHi, npouenypHo-
CKeneTHi KoOHTponepu. 1nsa iMmnopTyBaHHS 06'€EKTIB BUKOPUCTOBYETLCSA hopMmaT , LLIO CTaB
CTaHAapTOM ANA eKCNOPTY MoAenen Mixx pefakTopamu. [na Bisyanizauii UE3 BUKOPUCTOBYE 64-
BiTHMN KONbOPOBUIA rpagivyHUM KOHBEEP, AKUWN 30INCHIOE FaMMa-KOPEKLIt0, PO3MUTTS
pyxomMunx o6'eKTiB, 30BHILLIHIO OKKJItO3it0 i iHLWi edheKTn NoCcTo6pobKN. BNXXKOM NiATPUMYIOTbCS
BCi Cy4acCHi e(heKTn OCBIT/IEHHS | TEXHONOrIi Bi3yani3auii: HopmManizoBaH! KapTw,
napamMeTpusoBaHe OCBIT/IEHHSA Mo POHry, Pi3Hi aHI30TponHi edekTn Ta iHwe. UE3 BigOMU CBOEIO
BWUCOKO OMTMMI30BaHOIO MEpPEeXXeBO0 apXiTEKTYPOIO, L0 BKJIHOYAE MNiATPMMKY OHNANHOBUX
6aTanin ang irop pi3aHmx »aHpis. 1.2.5. - iIrpoOBUIN OBUXOK,
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po3pobsieHN KOMMaHiE ; 32aCTOCOBYETbLCSH AK Yy BJlaCHUX po3pobkax, TakK i
MPOEKTaxX iHWWUX hinianie (EA). Mepwoto rpoto, CTBOPEHOIO 3 BUKOPUCTAHHAM
LbOro OBU>XKa cTasna : 2008 poky. Buxxok bys po3pobneHnin nns
3aMiHN TeXHi4YHO 3acCTapisiol TeXHONOrii , IKa BUKOPUCTOBYBaJlacsa B rnonepenHix
irpax gipmu. Puc. 1.7. OCHOBHUI iHTepgenc Tabnvus 1.4. Nepesaru | HeJONIKK

Heponikn MepeBarn He 6e3KoWITOBHUI |feanbHe pynHyBaHHA naHawadTy He
baraTtonnatdopMoBuin InHaMiyHe OCBiT/IeHHSA BMCOKi BUMOrn oo 3ai3a |[rpoBuin pegakTop
Hemo>xn1MBO NpofaBaTu CBO! acCceTn Ta CKPINTW BracHWin 3BYKOBUA OBUXXOK [BUXOK
BiIHOCUTbLCS OO0 TUMNY NiAnNporpamMHoro 3abe3neyeHHs (aHr. ) i aBNsie coboto 3B'A3KY
DEKiNNbKOX KOMMOHEHTIB, TaKnX K rpadiyHnn OBMXKOK, 3BYKOBUW ABWXKOK i T.4. B onepauinHin
cncTemi irpOBMIN OBVXOK NiATPUMYE BigobpakeHHS rpadikmn 3a LONOMOrok
rMoYmHato4m 3 Bepcii 3, 9, 10, 10.1, a no4ymMHatoum 3 Bepcii 1.5 - i
11. OpHieto i3 3aaBneHNX ocobnmBoCcTen € oNTUMiI3auisa ans poboTn Ha baraTosaepHNX
npouecopax. TexHonoria 3gaTHa 06pobNATY 3HNLWEHHA NaHAWaMTy | OTOYEHHS (Hanpuknag,
bynisenb, Aepes, aBToM0b6iNiB). MiATPUMYETLCSA OMHAMIYHE OCBITNIEHHS i 3aTIHEHHSA 3 (hYHKLUIED
, IpoUenypPHUI LWEeNnZUHI, Pi3Hi MOCT- epekTn (Hanpukiag, i ), cucTtema
YAaCTMHOK | TEXHIKN TEKCTYpPUPOBaHUA, Taki, Ak bamn-manniHr. MakcMManbHU po3Mip foKauii
CTaHOBUTbL 0bMeXeHHs B 32 x 32 KinomeTpwu Bigobparkaemoi naowi i 4 x 4 KinoMeTpu irpoBoro
npocTtopy. KpiM Lboro, 3a TBEPAXXEHHSAM TBOPLiB, MaKCMMaJsibHa ANCTaHLUIA NMPOMasibOBYBaHHS
003B0JIE N06aYNTN piBEHb @)X A0 FOPU3OHTY. Tako)X BOYLOBaHWUI BNACHUI 3BYKOBUIA OBUXKOK,
L0 He BMMarae BMKOPUCTaHHSA cneLianizoBaHux 3acobis, nomibHMx . 3rafaHa nuwe mizepHa
YaCTWHa JOCTYMHUX OJ19 BUKOPUCTaHHSA irpoBMxX ABUMXKKIiB. Tabnanusa 1.5. [lonoMixHa NopiBHANbHa
XapaKTepucTUKa yCix OBUXKKIB XapaKTepucTnuka Bumornu 3 2D/3 3
Pexxum peHpgepuHra 30D + - + + + 3BYKOBUN OBUXKOK - - - + + DI3U4HUN
OBVXOK + + + + + Irposuin || + - - + + LlinboBUi xxaHp + + + - + MoBa po3pobku C# nnu
+ -+ - + IHTerpauisa 3 + + + + - OC gnsa po3pobku + + +
+ + LlinboBi nnatdopmn , + + + + + UiHa 6e3kowTOBHO + + - + - LlinboBa
ayauTopia Onsa npodecioHanis Tak Tak Tak Hi Tak AKicTb AoKyMeHTaUl 3 2 2 1 3|IHTepgenc
KopucTyBada 3 2 3 3 2 Pe3ynbTyo4nin penTnHr 6 4 54 5 1.3. ®yHKLUiOHaNbHI MOX/INBOCTI

3 - Le iIHCTpYMeHT ans po3pobkun ABOX-i TPUBUMIPHUX A0AATKIB Ta irop, WO npaLoe Nia

onepauinHMMM CMCTeMamm , i . CTBOpEHi 3a Aonomoroto rnporpamMmu

npautolTb Nig onepauinHuMmM cucTteMamm , , , , ,
, @ TaKoX Ha irposux npuctaskax \\Vii, 3, 4, 360, i

- 3D aucnneax (NpuUcTpoi AN BiATBOPEHHS BipTyaslbHUX roforpaM), Hanpukiag,
. € MOXX/IMBICTb CTBOPIOBATK AOAATKN OS5 3anycKy B bpay3epax 3a 4ONOMOroto
creuianbHOro moayns ( ), @ TAKOXX 3a A0OMNOMOroto peasisauii TexHosnoril
. PaHiwe 6byna ekcnepumeHTasbHa NiATPUMKa peanisauii NPOEKTIB B paMKax Moy A
, aj1e Ni3Hiwe KoMaH[a po3pobHuKiB MPUNHSAMNA CKJagHe pilleHHS Wwono
BiAMOBMW Big uboro. Puc. 1.8. bpay3epHa rpa 3anyLieHa 3a 4ONOMOI oo Puc. 1.9.
TexHonoris AN 3anycky 6pay3epHux irop JonaTku, CTBOPEHi 3a 4OMNOMOrot ,
niaTPMMYIOTb i . AKTUBHO OBU>XOK BUKOPUCTOBYETLCA K BEJINKUMU
po3pobHukamm ( , EA, , ), Tak i po3pobHUKamu -irop (Hanpuknag,

2013, : Ta IHWI) B CUy HasaBHOCTI 6e3KoLWTOBHOI BepCil,
3pyyHoOro iHTepdency i npoctoTn poboTun 3 ABMXXKOM. PenakTop Ma€ NpocTuin &

iHTepdenc, AKNM Nerko HanalwToByBaTH,
@ O6Hapy>xeH Mnarnat: 0,08% https://uk.wikipedia.org/wiki/Unity (ir... id: 28
O CKIAaJAa€EThCA 3 Pi3HUX BIKOH, 3aBASAKN YHOMY MOXXHa MPOBOAUTM HaNarog>XeHHs rpu

NpsMO B pefakTopi. ABUXXOK NiIATPUMYE TpY CLueHapHuUx mosu: C #, (Mmoawndikauis),
(nianekT ). npubpaHunin B 5-in Bepcii. Po3paxyHKn iznku Bnpobnse qisnyHun
OBVXOK Bif . OcobnueocTi rpadiku: Cnctema 4acTnHok. Cnocib npepcraBneHHs 06'eKTiB,

O HE MaloTb YiITKUX TEOMETPUYHUNX KOPAOHIB (XMapn, TYMaHHOCTI, AnM, nap, pignHu i T.4.);
EcdbekT peHOepy B TEKCTYpPY, TOOTO MOXK/MBICTb MPUMILLEHHS 306pa>KeHHS 3 KaMepn HEMa Ha
€KpaH, a B TeKCTYpy. MNoTpibHO 019 CTBOPEHHSA Aeaknx epekTiB; ABTOMaTUYHA HapPi3Ka i
aHiMauisa cnpanTie. BOyAOBaHUI peaKkTop CNpanTiB 34aTHUI aBTOMATUYHO Hapi3aTu pacTp 3
CrpanTaMn Ha Kaapw i CTBOPOBaATK 3 HUX aHiMauito. MNMpus'azyBaTn NoAii 40 NEBHUX KIIOHOBUM
Kagpam aHiMauii; NMakyBanbHUK CNPanTiB, BAKOPUCTAHHSA Pi3SHOMAHITHUX BUAIB CTUCHEHHS
TEKCTYp | YNaKoBKa BUKOPMCTOBYBAHUX KaapiB CNpanTiB B 0AUH pecypc; 2D ¢isnka. BbyaosaHa
6ibnioTeka 2D, i nigTpnMKa (cpiznka peanizoBaHa 3a paxyHOK BUKOPUCTaHHSA B
po3paxyHKax ); AnbcaBupes, obpizaHHSA YaCcTUHKM 306parkeHHS Mo Macui, Ky PO3Milly0Tb B
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aNbaKoOMMNOHEeHTEe TEeKCTypWu; , @JITOPUTM ONTUMI3aLiil peHOepuHra 403BOJISE
AOMOrTUCA 36inblIeHHS NPOAYKTMBHOCTI. OCO6J‘II/IBOCTI pob0oTK 3 aHiMaLi€lo:
BisyanbHWn penakTop CTaHiB, AKi MOXXHa NpuUB'A3aTy 40 irpoBMX 06'eKTIB i BI/IKOpI/ICTOByBaTVI ix
01 CTBOPEHHSA | NoninweHHA aHiMauil; IHTerposaHuin pefakTop aHiMauii; 3arajbHi MOXAMBOCTI
nporpamMHoro 3abecnevyeHHs: CTBOPEHHSA CKPUMTIB 3a JONOMOrow c #, abo ;
HaTuBHas iHTerpauis 3 ; OYHKUIT || 3 NnepenoBOO CNCTEMOIO MOLLYKY LUASAXY;
PeanicTu4Ha aHiMauis; Po3MilLeHHA 0AHUM KiauaHHAM; OnTuMizoBaHa rpagika; KoHBeep
iMMopTy; 64-po3psAaHNA PO3LLNPIOBAHUIA penakTop. 5 Bonopfie BennM4e3HO0 KiNbKiCTHO
nepesar nepepg iHWWMW irPOBMMU ABUXKKaMN. KOM'IOHITI 5 Ha CbOroAHILWHIN MOMEHT €
Hanbinbwmm B CBITi. Ha oiuinHoMy canTi € crneuianbHWN PO34iNn, B AKOMY MOXXHa 3HaNTWU
CTaTUCTUKY MO irPOBUM OBMXKKaM. 3a LUMKU aHUMWU 5 BukopucToBye noHag 50%
po3pobHukie Bigeoirop, 20% HanexaTb , @ pellTa irpoBMx ABWMXKIB - 30%. Ons
po3pobku 2D abo 3D iHAai-irop 5 niopxoonTb 3a BCiMa NnapamMeTpamun. Po3pobka AAA-
MPOEKTIB B - HackNnagHiwum npouec. Mo-nepuie, byab-9KMn CKPUNT Bigpasy TArHe 3a
cob0oto Kyny rMoMuioK, siki B ManbyTHboMy HeobxiaHO BUNpaBuTK, abo nepenncaTn CKPUNT
3aHoBo. [o-gpyre, 5 BCe we Ma€e noraHy onTuMi3auito. BeCb KOHTEHT AKUNM CTOITb Y BiKHi
, @Jle He CTOiTb B cueHi, byae 3anevyeHunin, a 3Ha4YnTb WO rpa byae Baxntn B pasu binbLue,
Hi>X Nnepepbavanocs. B Hanb/IM>XK4OMYy OHOBIEHHI BUNPaBnTb Lo npobnemy. Y OBUMXKKY €
pan npobnaem 3i ckpoanmHrom. Mpu npnbnexeHH 4o 06'eKTa B NE€BHUI MOMEHT KaMepa
HabnM>XaeTbCs NMoBiNbHile. AKLWOo NoTPIBHO MakCcUManbHO 61M3bKO HABAM3UTLCA A0 3eMJi, TO
iHOLiI ue ByBae oyxe cknagHo 3pobuTn. LLBnawe 3a Bce B HANBGAMXKYMX OHOBSIEHHAX CKPOJIiHI
Tak camo BunpasnaTb. 1.4. YcTaHOBKa i KOPOTKUI ONNC MOXXNMBOCTEN Ana Toro wob
noyaTun yCTaHOBKY Ha CBi KoMN'toTep cNifg 3anTu Ha Beb-canT . 3d. B pO34in
i BMbpaTn NoTpibHy NigNnCKy, B HawoMy BMNaaky, ue byne , Lle egnHa
npencTtassieHa 6e3kolWwToOBHA Bepcis. Micns yCTaHOBKW Yy HAaC € MOXXJIMBICTb Biipa3y 3alnTun B
HajlaWTyBaHHSA | BKa3aTu Ky Mn by nemo BukopmcTosysaTu (puc. 1.10). i3 3anponoHoOBaHMX
BapiaHTiB MOXXHa BMbpaTun , , abo by ab-aKnn iHWnn
(Hanpuknag: , AN UbOro € crewuianbHa Bepcia ana 3 NiATPUMKOIO C# i
), SKUIn BaM nigxoanTb. Hawum Bnbopom byae . Puc. 1.10.
Micna yCTaHOBKM Yy HAaC € MOXKJIMBICTb BiApa3y 3alTn B HaNalwTyBaHHSA | BKa3aTu Ky
Mun bynemo BukopuctoyBaTu (puc. 1.10). i3 3anponoHoBaHNX BapiaHTIB MOXKHa BubpaTun
, , abo by ab-aKni iHWKUN (Hanpuknag: ,
OJ19 LbOro € cneuiasbHa Bepcia gns 3 MigTpuUMKoto C# i ), AKNUIA BaM MigX0OUTb.
Tak sk 36upaTun NpoekT Mun ByaemMo He Tinbkn Nig ,aneinig , TO Ham HeobXxigHo
byne 3aBaHTaXnUTun . 3pobuTM Le MOXKHa 3alLwoBLUN Ha BebcanT
B pO34in i BKa3aBLUM WASX A0 HbOro nicns yCTaHOBKU B
. Mpw nepwomy 3anycky MW MOTPanJsEMO Y BIKHO CTBOPEHHS MPOEKTIB, TaK AK
TakKUX y Hac NOKN LLO HEMAE, BiApa3y MPOMOHYE HaM CTBOPUTU HOBUIN NPOEKT (pmc 1.11).
Pnuc.1.11. CtBopeHHs NpoeKTy 1. IM'A 3a 3aMOBYYBaHHSAM , B MOXKeTe NOMiHATH
MOro Ha Lo 3aBrogHo (puc. 1.12). Po3TawyBaHHSA Balloro ManbyTHbLOro NPOEKTY BKA3YE Ha
OOMaLLUHIO Nanky Baworo Nnpoginto B . Po3TalwyBaHHA MOXKHa 3MIHUTW TiNIbKK 3apas, Npu
CTBOPEHHI NpOoeKTY. Puc. 1.12 Bubip Ha3Bu i po3TallyBaHHSA NPOEKTY 2. BubpaTu TN NpoeKTy,
3D abo 2D. Lle BnaMHe Ha HanawTyBaHHSA Bi3yasbHOro pefakTopa . Ix 3aBX M MOXHa
MOMIHATUK BXXEe MiCAA CTBOPEHHSA MPOEKTY, TaK LLO MOXHa 3aJULWLNTK iX 3@ 3aMOBYYyBaHHAM. 3.
BubpaTtun nonatkoBi AcceT (puc. 1.13), aki 6yayTb BKIOYEHi B Hall MPOEKT. AcceT
npencTaBnsaoTb CO60 3a3aanerigb CTBOPEHiI TEKCTYpPU, CTUAI, CBITNIOBI e(peKTnN, KOPUCHI
0O0OATKOBI iIHCTPYMeHTHU Ta iHwe. Puc. 1.13. Bubip AcceT nakeTiB 3a 3aMoBYyBaHHSAM [licns yoro
MOXXEeMO CTBOPUTU NPOEKT i Tenep 3aBXXAM Npu CTapTi MM ByaemMo NoTpanisaTh B CMUCOK
CTBOPEHUX HaMU NPOEKTIB, BUOpaBLUM OAMH 3 HAX MU MOTPansEMO B Bi3yalbHUN pefakTop
. 1.5. IHTepdenic penakTopa PenakTop CKafa€eTbCs 3 AEKIIbKOX OCHOBHUX YaCTWH,
AKi MOXKHa NepeTaryesaTu, rpynyBaTy i pO3TalloBYyBaTKW, Tak AK HaM 3py4dHo (puc. 1.14). Puc.
1.14. BisyanbHuin pegakTop (BIKHO MPOEKTY) Bigobparka€ CMNMCOK BCTAaHOBIEHMX
AcceT, TekcTyp, harnis aHiMauin, CKpUNTIB, MaTepianis, CNPanTiB, CLLEH, B 3arajlbHOMy, BCe TOro
o BM gofdanu i byagete BUKOPUCTOBYBATK B CBOEMY NPOEKTI. [loaaBaHHA hannis BiabyBaETbCA
MPoCTUM nepeTaryBaHHAM channis abo ix rpyn B Le BikHO. Y pasi, AKLLO0 M1 X04eMO CTBOPUTU
HOBUW (halns, TO BCTAHOBUBLUW KYPCOP Ha LibOMY BiKHi MPaBo KHOMKOK MULLiI, MU MOXXEMO
BUKJINKATUN KOHTEKCTHE MeHI0 fie BUBMPaAEMO TN pecypcy, SKNn xo4emo cTeopuTu (puc. 1.15).
Puc. 1.15. BikHO aBTOMATUYHO iMNOPTYE AoaaHi dannm B NOoTPibHUN ans Hel
dopmaT. Hagani Mmm Mo)XeMo eKCnopTyBaTK BCi AoAaHi cloam hanam OAHUM NaKeTOoM i
BUKOPUCTOBYBATMU iX B iHLWIOMY NPOEKTI. BikHO , JO3BOJISIE HAM YNpPaBAAaATU, pejarysaTtu
cueHy abo Kinbka cueH NpoeKTy, Tob6To BikHO, Ae 6yayTh BigobpakaTncs 06'eKTn HaLol rpu
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(pnc.1.16). Puc. 1.16. BikHO BikHO Mae MOXXMBICTb NepemMmnkaTnca B 20D abo 3D pexumu, B
3a/1eXKHOCTI Bif TMNY HaWOro NPOEKTY, BMUKATWU i BUMUKATW OCBIT/IeHHSA. [l03BONSE BUbMpaTK,
nepemiwaTy i 3MiHIOBaTK NO3uLit0 00'EKTIB 3HAXOAATbLCA Ha CLEHi (Hanpuknan: a)xepena ceiTna,
nepcoHarka, KaMepwu Ta iHLWi), TUM4YacoBO BUMMKaTLN 00'eKTU. BikHO Bigobparkae
iEpapxito BCix 06'eEKTIB 3HAaX0AATbLCA Ha CLEeHi. Ko)KeH eNeMeHT CLeHN Ma€ 3anmnc B LLbOMY BiKHi.
BIKHO Bigobparkae CTPyKTypy cueHun (pnc.1.17) i ak 06'eKTn NpuKpinsaeHi oanH 8o
04HOro, BOHO HEPO3PUBHO MOB'A3aHe 3 BiKHOM . BikHO 0A€E HaM MOXJIMBICTb
nepernsgaTu i 3MiHIOBaTW BCi MOXX/IMBI NapamMeTpu obpaHux 06'ekTiB. Tak K NapamMeTpu pi3HUX
06'eKTiB BiApPIi3HAOTBLCSA, TO PO3TallyBaHHS i BMICT BiKHa iHCMeKTopa MoX>Ke 3MiHIOBaTUCS B
3a1eXXHOoCTi Big obpaHoro o6'ekta. Puc. 1.17 - BikHO IHcnekTop (puc. 1.18) mun bynemo
BUKOPUCTOBYBATW A1 nMepernsay Ta 3MiHU napaMeTpiB i HaNawTyBaHb Maxe BCe, Lo € B
penakTopi , BKJIloYatloym irposi 06'ekTun, MaTepianu, cnpanT, AcceT i Tak gani. dkwo o
o6'ekTa gomaHu ckpunT, To IHcnekTop (puc. 1.19) 6yne BigobparkaTn BCi NyONiYHI 3MiHHI i
MOCUJTAaHHSA Ha iHWIi 06'€KTU, NPUCYTHI B HBOMY. BMIiCT LUMX 3MiIHHUX MO>XHa 3MiHIOBaTN NPSIMO B
LbOMY BiKHi, HE 3a1a3541M B CKPUNT i He 3MiHIo4YKM Ko 6e3nocepenHbo. Puc. 1.18 BikHO

Puc. 1.19. BikHO - Haga€e [oCTyn 0 HambinbLw YacTo
BUKOPUCTOBYBaHNX PYHKLUIN penakTopa (puc. 1.20). CnpaBa 3HaXxo4ATbCA KHOMKW JOCTYyNy A0
XMapHUX CEPBICIB | aKKayHTY . BiAMNoOBiOa€ 3a BUAUMICTb LWAPIB Ha CLEHi, O3BONSE

BKJIIOMATM | BUMUKATN iX Y Npoueci Hanarog)xeHHs. Y cepefHin 4aCcTUHI NaHeni 3HaxoasaTbCs
KHOMKW ynpaBniHHA poboToo AoAaTka, WO A03BOASAIOTL 3anyCcKaTu, CTaBUTK Ha nayay i
MOKPOKOBO MO0 BUKOHYBATW. JliBa YaCcTMHA MiCTUTb CTaHAAPTHI iIHCTPYMEHTU ynpaBiiHHSA
cueHolo i ob'ekTamum Ha Hin. Puc. 1.20. 1.6. BucHoBKM 00 po3giny B po3gini nposeneHo
ornapg Ta aHasi3 MonyasapHMX cyd4acHuX 3acobiB gna po3pobku irop Ta ix npencTaBHUKIB,
po36uTTA 3acobiB Ha KNacu 3a ix 6a30BUMKN 3a9BNEHUMN (DYHKLIOHAIbHUMU MOXXJIMBOCTSAMMN.
BnsHavyeHO onTuMasibHI chepy BUKOPUCTaHHS 15 iIHCTPYMEHTaNbHMX 3acobiB cnnpatoymncb Ha
aHani3 npouecy po3pobku NnpoToTMNiB. [PUBOONTLCSA MOPiIBHAJIbHA XapakKTepUCTnKa irpoBmux
OBUXKIB ( , 2D/3D, 3, , ). MpoBeneHo aHani3
PYHKLIOHANbHUX MOXX/INBOCTEN 3D. PO34JT 2.

PO3POBKA APXITEKTYPU IFTPOBOIO NMPOEKTY CTBOpPEHHSA irpoBOro AoAaTKy Ay>Xe TPYAOMICTKUNA
i CknagHun npouec. B xoai uboro npouecy BesnyesHa KiNbKiCTb enieMeHTiB 06'eAHYETbLCSA B
nporpamy rnpusHayeHy onsa Toro, wob po3BarkaTu BennyesHy mMacy nogen. 2.1. OCHoBHi Moayni
irpoBoro gofdaTtky Haw irpose gopnaTtok 6byne matu 6yaoBy KNaCUYHOI Fpu, SKa CKJaga€eTbCA 3
DEeKiNbKOX OCHOBHUX YacTUH abo MOAYNiB, KOXKEH 3 AKMX BUKOHYE CBOIO YHiKanbHY yHKUiO[8]:
Monaynb ynpasniHHA. BignoBiga€e 3a oNMTYBaHHSA 30BHILLHIX NPUCTPOIB YNpaBAiHHA, Hanpuknag,
Takux K MULIa, KNasiaTypa; Moaynb, KNI BiANOBiAa€ 3a peHaepuHr 06'ekTiB cueHn. Len
MOAYyJlb 3aMA€ETbLCA TUM, WO Binobparkae Ha ekpaHi rpaBLs irpoBi 06'eKTN, eNeMeHTN MEHIO,
TEKCT, BXe 3 ypaxyBaHHSM BUKOPUCTOBYBaHUX TEKCTYp, MaTepianis, A)xepen CBiTna, wennepis.
Came uen mogynb no 3acobom (Hanpuknag: , , B 3aJ1€)XHOCTI Big obpaHoi
naaTopmMm) CMiNIKYETLCA 3 anapaTHOK 4YacTMHOI KoMN'toTepa, i 30KkpeMa : Moaynb, akun
BiAMOBiAa€ 3a 3ByK; Moaynb WITYYHOro iHTenekTy. B Hawin manbyTHin rpi byne
BUKOPUCTOBYBATUCA TiNIbKW YaCTUHA 3 LMX MOAYJIB, Lle MOAYb YIpPaBAiHHSA, 3BYKY i
peHAepuHra. Bci ui moayni BXxe peanizoBaHi B irpOBOMY ABUXXKY, TOMY HaM HEMa€E HeobXiAHOCTI
camMuM 3anMaTncs ix po3pobkoto. N8 rpy HaMm 3aJULLAETLCA TiNbKK peanisyBaTu CBill MOAY b,
AKW BiANOBIAA€E 3a irpoBy NOriky i i3nKy, akmun 6yae ynpaenasaT B3aEMOLI€l0 irpoBux 06'eKTiB
Ha CLeHi, NigpaxoByBaTN O4KN, MEPEMUKATU CLLEHWN B 3aJ1I€)KHOCTI Bif 06paHOro NyHKTY MeHIO,
3aBaHTa)kyBaTW KapTW PIiBHIB i Tak Aani. PO3ropHyTuin onnuc yHKUiOHaNbHUX BUMOI
30iMCHIOETLCS Ha eTani NPOEKTYBAHHSA nMporpamu. nsa Toro wob netanisyBaT BUMOru,
HeobxigHO BUAINNTK npouecw, Wwo BiabysBaTbCa B 3aA4aHin NnpeaMeTHin obnacTi. OnNuc Takux
rnpoueciB Ha BUKOHYETbLCSA Yy BUIa4i npeueneHTiB (puc. 2.1). NpeueneHT € cueHapieMm abo
BapiaHTOM BMKOPUCTaHHS irpOBOro NporpamMm nNpu B3aeEMogii i3 30BHilLUHIM cepefoBULLEM. 3a
[0MOMOrot npeueseHTiB ONUCYETLCA hYHKLIIOHYBaHHA FPU 3 TOYKN 30pY KOPUCTYBaYda, SKUN
Ha3MBAETbLCH B aKTopoMm ( ). AKTOp € ByOb- IKY 30BHiLLUHIO

@ O6Hapy»eH Mnaruat: 0,14% https://pns.hneu.edu.ua/pluginfile.ph... id: 29

Mo BiOHOLLUEHHIO A0 MOAENbOBAHOI CUCTEMI CYTHICTb (NtoanHa, NporpamMHa cuctemMa, NpucTpin),
sIKa B3aEMOJIE 3 CUCTEMOIO | BUKOPUCTOBYE Tl PYHKLIOHANbHI MOXXJINBOCTI

AN 0OCArHEHHS NMeBHOI MeTn abo BMpilleHHSA NpuBaTHUX 3aBAaHb. Puc. 2.1. liarpama
npeueneHTiB 2.2. Irposuin unkn CepueM rpu € irpoBuin unkn (puc. 2.2), SKnuin 34iNCHIoOE
MOCAiAOBHU BUKNK BCiX LMX MOAYNiB B MPaBUJIbHIN MOCNIAOBHOCTI i CUHXPOHIi3aLito X MiXK
coboto. Haw irposui unkn byae peanisoBaHun B CKPUNTI | NiAKAOYEHUN 00 Kamepn cueHu. Puc.
2.2. [liarpamMa HannpocCTiLlOoro irpoBoro Unky Irposuii LMK Hawoi rpu byne cknagaTucs 3:


https://pns.hneu.edu.ua/pluginfile.php/321048/mod_resource/content/3/???????????? UML ???????.pdf
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OMUTYBAHHSA CTaHYy 30BHILLHIX MPUCTPOIB yNpaBiHHSA; 3MiHa NONOXXeHb irpoBMX 06'€KTIB;
nigpaxyHoOK 040K; NiYNJIbHUK Yacy BiABEOEHOr0 Ha MPOXOAXKEHHSA PiBHA; OHOBNEHHA KOOpAUHAT
hi3n4HMX 06'EKTIB CLLEHN; OHOBIEHHS efleMeHTIB MeHIo | iHTepdency. Puc. 2.3. Peani3zauis
irpOBOro LMKy B HaWin rpi BUKOPUCTaHHS KNACUYHOIrO irpOBOro UMKy B HEMOXX/INBO
yepe3 0cobNMBOCTI apxiTEKTYpU ABUKKa. KoXKeH 06'eKT B Ma€ B CKpunTi ABa 060B'A3K0BUX
MeToady. Nepwunn meTopg () on4a iHibianizauii 06'ekTa i BAKOPUCTOBYETLCS OAWH pa3 Npu
AopnaBaHHi 06'ekTa Ha cueHny. [pyrnum MeToa Ha3nBaETLCS (), BUKJINKAE NOro KOXKEH
pa3 iy KoXHoro ob'ekTa, nepen TUM Ik OHOBUTW BCHO cueHy (puc. 2.2)[9]. 2.3. Cuctema MeHto
Ona nopatka NoTpibHO peanisyBaTu CUCTEMY MEHIO, iKa LO3BONIMTbL rpaBLIEBi 3anycKaTu rpy,
rnepesanyckaTu piBeHb, BAXOAUTU 3 MPOrpamMu, BKAOYATK | BUMUKATU 3BYK. [NA 1l MPOEKTYBaHHSA
3pYYHO BMKOPUCTOBYBATW AiarpaMy CTaHiB [0210BHe MeHI0 byae BKAOYATU HACTYMHI NYHKTW:
CtapT rpu, Bnbip LbOro NyHKTY BUKJIMKAE 3aBaHTaXXeHHS CLL,EeHN 3 OCTaHHIM MpongeHnuM piBHEM
(puc. 2.4); Buxin 3 nporpamu (puc. 2.5); KHonka 3BYyK, MOBHICTIO BUKJIloYa€E abo BKJIIOYAE 3BYKOBI
edeKTun B irpoBoMy AodaTKy (puc. 2.6); iHpopMaLia Nnpo TBOpLS rpn, MOKA3YE BiKHO 3 KOPOTKOIO
iHpopMaui€eto Npo po3pobHuKa (puc. 2.7). Puc. 2.4. Aiarpama cTtaHiB - CTapT rpu Puc. 2.5.
Hiarpama cTaHiB - Buxig 3 rpm Puc. 2.6. iarpama cTaHiB - 3Byk Puc. 2.7. [iarpama cTaHiB -
IHopMauia ooaTKoBe MeHI0, ske MoXHa byae BUKOPMCTOBYBATU B NpoLeci rpu: PectapT piBHS,
rnepesanycka€ CUeHy 3 piBHEM, CKMOA€E NiYNAbHUK Yacy; Buxia B ronoBHe MeHto. Ha cTaaii
po3p0obKuM rpu BKpam HeobxigHoO NpnainnTn yeary rpadiyHoi, BiayanbHOi CK1anoBoi rpu, Big i
AKOCTI 3a/1€XUTb NONYSAPHICTb FPU, @ 3Ha4YUTb i KiNbKICTb il npofaxis. Puc. 2.8. fiarpama
CTaHiB - PecTapT piBHA Ha cTagii po3pobku rpu Bkpam HeobxigHO NpuainuTu yeary rpadidHoi,
Bi3ya/slbHOI CK/1afgoBOi rpu, Bif i AKOCTI 3a1€XXUTb NONYAAPHICTb FPU, @ 3HAYUTb | KiNbKICTb Ti
npoAaxis. Ane 11 He BapTO CUJIbHO 3aXOMJOBaTMUCA LM MPOLLECOM, TakK SK Le MOXXe
MO3HA4YMUTUCA Ha NiIACYMKOBI NPOAYKTUBHOCTI irpOBOro nNporpamu i BignoBiAHO NOripLWNTK TaKi
MoKa3HMKK K hpenmpenT abo ( ), BiAryK ynpaBJliHHA i NNaBHICTb irpoOBOro
npouecy, obcsar 3anmaHoro irpaMmm nNaaToopMmn NPOCTOPY i HacoM 3aBaHTaXXUTW Nporpamy 3
MepexXi. 2.4. BUCHOBKM 80 po3A4iny Y Apyromy po3fifi B pe3ysbTaTi y3araibHeHHS BCi€l HAasBHOI
iHpopMaUii no poboTi 3 30D, 6yna po3pobneHa apxiTekTypa irpoBoro rnpoekTy. OnucaHo
OCHOBHI MoAyni irpoBOro gogaTky Ta irposuin uukn. PO341J1 3.

OCHOBHI ETAMW PEANI3ALLITI ITPOBOIO MPOEKTY 3.1. MNpoekTyBaHHSA iHMOOriYHOT Moeni 6a3u
AaHunx IHdonoria IC - cknageHe CNoOBO BiA ABOX KOPEHIB CJliB

n UntmnposaHus: 0,01% id: 30
«iHhopMaLia»

i

u LuTnposanus: 0,01% id: 31
«JIorika»,

TO06TO iHopMaLinHa norika (pyHKUioHyBaHHS) iHbopMaLinHoi cnctemn. BianosigHo,
iHos1orivHe (iHhopMaUinHO-NOriYHE) MOLEsIOBAaHHA Ta NPOEKTYBAHHA NMPeaCcTaBaAloTb Npouecu,
MoB'aA3aHi 3 N0AaHHAM CEMaHTUKN Y BUrNA4I Mogeni, aKin BnacTuei Mopdism i 3axoan.
OCHOBHMMW KOHCTPYKTUBHUMU eNeMeHTaMu iHPONOriYHUX Moenen € CyTHOCTI, 3B'A3KN MiXK
HUMWK i ix BnacTuBocTi (aTpubyTn). IHonorivHa moaenb 6a3n gaHux sense coboto onuc o06'ekTiB
(cyTHOCTeNn), 3 Habopom aTpmbyTiB i 3B'SA3KIB MiXK HAMW Ta NMpu3HadYeHa Oas CTPYKTYPHOro
YyTBOPEHHSA npeaMeTHol obnacTi. BoHa noBuMHHa 6yTn cTabinbHOI Ta HE3MIHHOLO.
3arasbHOBIAOMO, WO Npu Noby[oBi iHosoriYyHnx mogenen 6as gaHMX, 30Kpema, 4acTo
KOPUCTYIOTbCS MOBOIO ER-giarpam (Big aHr. - , To6TO

u LuTtnposanus: 0,01% id: 32
«CYTHICTb-3B'A30K»

). [i KOMNOHEeHTaMM € cyTHOCTI i 38'a3kn. CyTHICTIO MOXe ByTu Byab-aKui iHopMaLiiHi 06’ eKT,
wo HeobxigHo 36epiratu y 6a3i gaHux. Lle moxxe 6yTu hopmanizoBaHUn ONMC KOHKPETHOI O
ranysi npegmMmeTHoiI obnacTi iHhbopMauinHoT cucTemu, Wo po3pobneTbCa. [y>)Ke BaXkIMBO
PO3PIi3HATN MNOHATTHA CYTHOCTI Ta €K3eMMAAPY CYTHOCTI, af)Xe eK3eMMNASAPOM CYTHOCTI € nuwie
KOHKpeTHUN npose Aaii abo 06’'ekTy ranysi, wo onncyetbes [9]. ATpnbyToM CyTHOCTI BUCTYNaE Ta
YK iHWA XapaKTepPUCTUKA NMPUCYTHS CYTHOCTI. BoHa Mo)xe ByTun AK KiNbKiCHOO, Tak i sKiCHOlO.
Ha3ga aTpubyTa NOBUHHa YHiKa/bHOK Y MeXaX OAHI€i CYTHOCTI, ane aTpnbyTun pisHnX
CyTHOCTEN MOXYTb cniBnagatu. ATpubyT BKasye Ha Ty iHpopMauito, Asky HeobxigHo 3ibpaTn npo
CYTHICTb. ATpnBYTN TaKOXX Ma€e eK3eMaspu, aJsie B JaHOMY BUMaAKY KOXKHOMY aTpubyTy
MPUBNACHIOETLCA TiIbKMU OfHE 3HAaYeHHS 00 BiANOBiAHOT CYTHOCTI Knto4yeM CyTHOCTI Ha3nBaloTb
Habip aTpmbyTiB abo oanH aTpMbYT, O OAHO3HAYHO IAEeHTUMIKYIOTb CYTHICTb Y MeXXax Moaeri.
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@ O6HapyxeH Mnarunat: 0,63% https://kivra.kpi.ua/wp-content/uploa... id: 33

3B'A30K - acouitoBaHHA ABOX abo Binblie cyTHocTen. Akbu npusHadyeHHAM 6a3m gaHmux 6yno
TifIbKn 36epexeHHa OKPEMMX, HE MOB'A3aHMX MiXK cobOot0 AaHuX, TO il CTPyKTypa Morjaa 6 6ytu
Oy»xe npocToto. lNpoTe ogHa 3 OCHOBHUX BUMOI 40 OpraHi3auii 6a3n gaHux - ue 3abe3neyeHHs
MO>KJINBOCTI BifllyKaHHSA OAHUX CYTHOCTEWN 3a 3HAYEHHAMM iHWNX, ANa Yoro HeobxigHo
BCTAHOBUTU Mi>XK HAMM NEBHI 3B'A3KWN. A TaK K B peaJibHMX 6a3ax AaHUX HepiaKo MiCTATbCA
COTHIi ab0o HaBiTb TUCSAYi CYTHOCTEN, TO TEOPETUYHO MiXK HUMU MOXKe ByTn BCTaHOBNEHO binbLue
MinbMoHa 3B'A3KiB. HasiBHICTb Takoi 6e3iyi 3B'A3KiB i BU3SHA4Ya€ CKNAAHICTb

iHonoriyHux moaenein. Mpu NobynoBi iIHPONOriYHUX MOAENEN MOXXHA BUKOPUCTOBYBATN MOBY

- giarpam (Big aHrn. - , TOOTO CYTHICTb-3B'A30K). Y HUX CYTHOCTI
306paXkyl0TbCA NO3HAYEHMMN NPSAMOKYTHMKaMK, acouiauii - momiyeHnmm pombamn abo
WEeCTUKYTHUKaMK, aTpnubyTn - NOMiYeHUMU OBaslaMu, a

@ O6Hapy»eH Mnaruat: 0,13% https://dystosvita.org.ua/mod/page/v... id: 34

3B'AA3KM MiDK HUMW - HEHanpasJieHnMn pebpamMn, Hag AKUMU MOXXEe NPOCTaBAATUCH CTYMiHb
3B'Aa3Ky (1 abo 6ykBa, L0 3aMiHS€ CIOBO

n LnTnposanHus: 0,01% id: 35
"6araTo"

)

@ O6Hapy>eH MnarunaT: 0,08% https://dystosvita.org.ua/mod/page/v... + 3 pecypcos! id: 36

i HeobxioHe MosicHeHHSA. Mi>k 4BOMa CyTHOCTAMMN, MOXKJIMBI YOTMPW BUAN NPOCTUX 3B'A3KIB:

n LnTnposanHus: 0,02% id: 37
«OAWH A0 0OHOr0»,

«0AVH 80 baraTbox»,

n LUuTtnposaHus: 0,02% id: 38
«baraTo 00 0QHOro»,

«baraTto go 6aratbox» i 6inbl CKAagHi 3B'A3KW, HaNpMKNag, CEMaHTUYHI 3B'A3KMU, LLO
BM3HA4YalOTb AKICTb PYHKULIOHYBAHHA CEMaHTUYHMX iIHOPMaLINHNX cncTeM (iHpopMauinHNX
nopTanis, 6ibnioTek, HaBYasbHUX CUCTeM i T.4.). Mepwunn TN - 3B'930K

@O6HapymeH Mnaruvat: 0,11% https://dspace.chmnu.edu.ua/jspui/b... id: 39

OOVNH-O0-OOHOIO (1: 1): B KOXKEH MOMEHT 4Yacy KOXXHOMY NpeacTaBHUKY (ek3eMnaspy)
CYTHOCTIi A Bianosigae 1

ym 0 NpeacCTaBHMKIB CYTHOCTI B. Tak Ak Mi>k ABOMa CyTHOCTSMU MOXXJINBI 3B'5A3KM B 060X
HanpsaMKax, To iCHY€E we aBa Tunu 3B'a3ky BAFATO-40-OOHOIO (M: 1) i BATATO-OO-BATATbOX
(M: N). KpicTtothep OenT - oauH 3 Hanbinbwunx gaxisuis B obnacTti 6a3 faHMX - BU3HAYaE Tpu
OCHOBHI Knacu

@ O6Hapy»xeH Mnarnat: 0,19% https://yak.koshachek.com/articles/2... id: 40

CYTHOCTEN: CTPUXXHEBI, aCOLiaTUBHI i XapaKTEepPUCTUYHI, @ TaKOXX NigKnac acouiaTUBHUX
CYTHOCTEN - NO3Ha4YeHHA. CTpMXXHEBa CYTHICTb (CTPUXKEHB) - Lie He3aNeXHa CYTHICTb.
AcouiaTMBHa CyTHICTb (acouiauis) - ue 3B'930K BULOY

[ 7 | LintuposaHus: 0,01% id: 41
"6araTto-go-baratbox"

@ O6Hapy>xeH Mnarnat: 0,42% https://yak.koshachek.com/articles/2... id: 42

Mi>k oBOMa abo 6inblie cyTHOCTAMU abo ek3eMnisipaMu CyTHOCTI. AcouiaLii po3rnsaaloTbcs AK
MOBHOMpPAaBHI CyTi: BOHU MOXXYTb BpaTy y4acCTb B iHLIMX acoLiaLisaX i MO3HAaYE€HHAX TOYHO TakK
e, K CTPUIXKHEBI CYTHOCTI; MOXXYTb MaTu BAAaCTUBOCTI, TOOTO MaTu He TiNbKK Habip KNOY0BUX
aTpnbyTiB, HEObXiAHMX ANA BKa3iBKM 3B'A3KiB, a 1 6yAb-aKe 4Mcio iHWKX aTpubyTis, L0
XapaKTepu3syloTb 3B'A30K. XapakTepuCTUYHa CYTHICTb (XapakTepucTuka) - ue 3B'a30K Buay

n LUuTtnposaHus: 0,01% id: 43
"6arato-go- ogHoro"

abo
n LnTnposaHus: 0,01% id: 44
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"oAnH-po-o4HOro"

@ O6Hapy>xeH MnarunaT: 0,34% https://yak.koshachek.com/articles/2... id: 45

Mi>K OBOMa CYTHOCTAMU (OKPEMMA BUNALOK acouialii). EAMHa MeTa XapaKTePUCTUKK B paMKax
PO3rnaHyTOI NpeaMeTHOI 061acTi CKJaAa€eTbCA B ONUCI YM YTOYHEHHS AesKOi iHLWOi CYTHOCTI.
HeobxiaHiCTb B HAX BUHMKAE B 3B'SA3KY 3 TUM, LLIO CYTHOCTI peaJiIbHOro CBiTy MalTb iHOAI
6araTo3Ha4Hi BNnacTMBOCTI. Mo3Ha4atoya CyTHICTb abo No3HaYeHHs - Lie 3B'A30K BUAY

n LUuTtnposaHus: 0,01% id: 46
"6araTto-go-o4HOro0"

abo

n LnTnposaHus: 0,01% id: 47

"oanH-go-oaHoro"

@ O6Hapy»xeH Mnarnat: 0,09% https://yak.koshachek.com/articles/2... id: 48
Mi>XK OBOMa CYTHOCTAMM i BiApPi3HAETLCA Bifl XapaKTEPUCTUKN TUM, LLLO HE 3aN1€XUTb Bif
Mo3Ha4Ya€EMOl CYTHOCTI.

@ O6Hapy»eH Mnaruat: 0,24% https://yak.koshachek.com/articles/2... id: 49

K NpaBuo, MO3HA4YeHHS HE PO3r/IA4AKTbLCA K MOBHOMPAaBHI CYyTHOCTI, X04a Le He npuBeno 6
00 6ynb-aKoi NTOMUAKK MNMo3HaYeHHS | XapaKTEPUCTUKN HE € MOBHICTIO HE3aJIEXXHUMMU
CYTHOCTSMMU, OCKIiJIbKN BOHUW MPUMNYCKaloTb HAasABHICTb AESKOi iHLWOi CYyTHOCTI, aka byae

n LUuTtnposaHus: 0,01% id: 50
"nosHavaTunca"

abo

n LnTnposaHus: 0,01% id: 51
"XapakTepusysatmca".

@ O6Hapy»eH Mnarunat: 0,37% https://yak.koshachek.com/articles/2... id: 52

OfHaK BOHU BCe X € OKpPeMi BUNMaAKU CYTHOCTI i MOXYTb, 3BM4ANHO, MaTU BAACTUBOCTI, MOXYTb
OpaTun yyacTb B acoliiaLisx, MO3HAaYeHHAX i MaTW CBOI BJIACHI (HUXX4YOro PiBHSA) XapaKTEPUCTUKMN.
MipKpecnMmMo TakoxX, LLO BCi EK3eMMISPU XapaKTEPUCTUKN MOBUHHI 6yTn 060B'A3KOBO NMOB'A3aHi
3 By Ab-AKMM EeK3EMMIAPOM XapaKTEPU3YEMOI CYTHOCTI. OgHaK [oNyCKaeTbCs, Wwob aeski
EK3EMMIAPU XapaKTEPM3YEMOI CYTHOCTIi HE Main 3B'A3KIB.

@ O6Hapy»xeH Mnaruat: 0,54% https://yak.koshachek.com/articles/2... + 3 pecypcos! id: 53

Kntoy abo MoXXMBUIM KJIOY - Lie MiHIManbHUI Habip aTpnbyTiB, 3@ 3HAYEHHAMU AKUX MOXKHA
0OHO3HAYHO 3HANTM HeObXigHWU eK3eMNnNap CYTHOCTI. MiHIManbHICTb O3HaAYaE, WO BUKJIIOYEHHS
3 Habopy byab-aKkoro atpubyTa He 003BOJISE iAEHTUMIKYBATU CYTHICTb Mo TUM aTpubyTam, Lo
3annwmnmcs. KoxHa CyTHICTb Ma€ xo4a 6 oanH MOXXAnBUN KoY. OANH 3 HUX NPUAMAETbCA 3a
NepBUHHUI KoY. Mpu BUBOpi NepBMHHOIO KJoYa CAif BigAaBaTy NnepeBary npocTuM KJ4dam
abo KnYaMm, CKnageHnM 3 MiHiMasibHOro Yncaa aTpmbyTie. HepouinbHO Takox
BUKOPUCTOBYBATW KJIIOYi 3 [OBIMMN TEKCTOBUMUN 3HAYEHHSAMMN.

@ O6Hapy>xeH MnarunaT: 0,61% https://yak.koshachek.com/articles/2... id: 54

He ponyckaeTbcs, Wob NepBUHHNUN KIHOY CTPUXXHEBUIN CYTHOCTI (Byab-aKkun aTpnbyT, aKkuin
6epe y4acTb B MepBMHHOMY KJt0Yi) 6paB HEBN3HAYEHWIN 3HAYEHHS. IHaKLWe BUHUKHE
cyrnepeyavBa CUTyalia: 3'ABUTbCA eK3eMIISp CTPMXKHEBUIN CYTHOCTI, SIKUIA He BOJIOAIE
iHOMBIAYaNbHICTIO, i, OTXKEe He iICHYI4YMN. 3 TUX XXe MPUYNH HeobxigHo 3abe3neunTn
YHIKa/IbHICTb NEPBMHHOIO KJlO4Ya. Tenep Npo 30BHILLHI K/OYi: —AKLO CYTHICTb C NoB'a3ye
CYTHOCTI A i B, TO BOHa MOBMHHA BKJIlOYaTW 30BHILUHI KJ1tOYi, BiANOBIAHI MEPBUHHNM KJll0HaM
CyTHOCTeN A i B. —SIKLLLO CYTHICTb Y MO3Ha4Ya€ CyTHICTb A, TO BOHa MOBMHHA BKJKO4aTU
30BHILLUHIN K104, BiAMOBIAHNIA MEPBUHHOMY KJIHOYY CYTHOCTI

A. LinicHicTb (Big aHra. - HEQOTOPKAHHICTbL, 36epe)xeHicTb,
@ O6Hapy»eH Mnaruat: 0,28% https://yak.koshachek.com/articles/2... + 3 pecypcos! id: 55

LLiNiCHICTb) PO3YMIETLCSA K MPABUJIbHICTb AaHUX B OYAb-AKUA MOMEHT 4acy. Ane s MeTa MoXXe
OyTu pocarHyTa nuvwe B neBHUX Mexxax: CYB[ He Mo)XXe KOHTPOOBaTW MPaBUJIbHICTb KOXKHOIO
OKpPEeMOro 3Ha4eHHs, o BBOANTLCA B Ba3y AaHMX (X04a KOXKHE 3Ha4YeHHS MO)XXKHa nepesipuTun
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Ha MpaBAoNoAibHICTb

).
@ O6HapyxeH Mnarnat: 0,71% https://yak.koshachek.com/articles/2... + 2 pecypcos! id: 56

MigTpuMka winicHocTi 6a3n faHMX MOXKE PO3rSAaTUCS K 3aXUCT AaHUX Bif HEBiIpHMX 3MiH abo
pYyMHYBaHb (He nmJayTaTu 3 HE3aKOHHUMW 3MiHaMW | pynHyBaHHAMU, SKi € npobnemoto 6e3nekn).
CyyacHi CYB[l matoTb psp 3acobiB gnsa 3abesnevyeHHs NiATPUMKU LiNICHOCTI (Tak camo, 9K i
3acobiB 3abe3nevyeHHs NigTpUMKM 6e3nekn). BuginatoTe Tpy rpynun NpaBua WiNiCHOCTI:
LiNiCHICTb MO CYTHOCTEN LiNICHICTb NO MOCUNAHHAX LiNICHICTb, WO BU3HAYAETbLCA KOPUCTYBAYEM
He nonycka€eTtbcs, Wob 6yab-akum aTpubyT, akun 6epe y4acTb B NEPBUHHOMY KJIHOYi, MpUiAMaB
HeBM3Ha4YeHe 3HAYEeHHS. 3HaYeHHS 30BHILLUHBbOrO KJtoYa NMOBUHHO abo: 6yTU PiBHMM 3HAYEHHIO
MEPBMHHOIO KJt04a MeTn; 6yTy MOBHICTIO HEBM3HAYEHUM, TOOTO KOXKHE 3HAYEeHHS aTpubyTy,
AKUN 6epe y4acTb B 30BHILLHbOMY K/OYi Ma€ ByTN HEBU3HAYEHNM.

[13] IHdonoriyHa mopenb 6a3m gaHUX LbOro NPoeKTy 306pa)keHa Ha godaTky A. 3.2.
MpoekTyBaHHA gaTasoriyHoi mogeni 6a3n gaHux [aTtanoriyHe

@ ObHapy»xeH MnarvaT: 0,23% https://ela.kpi.ua/bitstream/12345678... + 2 pecypcos! id: 57

MPOEKTYBAHHS — CTBOPEHHS cxeMun 6a3n faHMX Ha OCHOBI KOHKPETHOI Mogeni AaHux,
Hanpuknag, pensauinHoi mogeni gaHux. [asa pensuinHoi Mmoaeni gaHux gatasaoriyHa Mogesb -
Habip cxeM BiAHOCKH, 3a3BMYal i3 3a3HAYEHHSAM NMEPBUHHUX KJTHOYIB, @ TaKOXX

u LUnTtmuposaHua: 0,01% id: 58
«3B'A3KiB»

Mi>K BiHOCMHaMM, WO NpeacTaBastioTb coboto 30BHIWHI KtoYi. byab-aka CYB/[] onepye 3
[ONYCTUMUMW NS HET NIOTIYHUMU OAUHULAMN OaHUNX, @ TaKOX LOMNYCKA€E BUKOPUCTAHHSA MEBHUX
npaBuJl KOMMNO3MLUiT IOFIYHUX CTPYKTYpP BisbLL BUCOKOrO PiBHSA 3i CKAa[A0BUX iHOPMaLiNHNX
0OMNHULb HUMXKYOro piBHA. Kpim Toro, 6arato CYB[ HaknafaloTb KiJIbKiCHI Ta iHWIi 06bMe)XeHHA Ha
CTPYKTYpy 6a3m gaHnx. ToMy nepLu Hi>xX NpucTynuTn A0 nobynosu gaTasoriyHoi moaen,
HeobxioHO AeTanbHO BMBYUTU ocobnmBocTi CYBL, BUSHAYUTUN YNHHUKMK, WO BMJAMBAOTL Ha BUbip
MPOEKTHOrO PilLEHHS, 03HANOMUTUCS 3 iICHYIOHYUMN METOANKAMN MPOEKTYBAHHSA, @ TaKOX
MPOBECTW aHasi3 HassBHUX 3acobiB aBTOMaTM3aLil MPOEKTYBAHHSA, MOXXJIMBOCTI i AOLINBHOCTI iX
BUKOPUCTaHHA. Xo4a faTanoriyHe NpoeEKTYBaHHSA € MPOEKTYBAHHSAM JIOFi4YHOT CTPYKTYpn 6asn
OaHMX, Ha HbOIr0 BMJIMBAOTbL MOXJMBOCTI (0i3NYHOI OpraHisauii 4aHuX, Wo HagalTbCA
KOHKpeTHot CYB/[. ToMy 3HaHHS ocobamBocTen i3nyHOI opraHisauii LaHUX € KOPUCHUM Mpu
MPOEKTYBAHHI NOriYHOT CTPYKTYpK. JIorivHa CTpyKTypa 6a3m gaHnx, a Tako)X caMa 3arnoBHEHa
OaHMMM 6a3a gaHuXx € Bigobpa>keHHAM peasibHOI NpeaMeTHoi obnacTi. ToMy Ha BUBIp NPOEKTHUX
pilleHb HanbesnocepeaHilLMA BNAINB HaAa€e crneundika Bigobpa)kaeTbca NnpeameTHOI obnacTi,
BigobparkeHa B iHponorivHin mogeni. KiHueBmMM pe3ynbTaToM AaTasIoNi4YHOro NPOEKTYBAHHSA €
OMUC NOrivyHOI CTPYKTYpyn 6a3n gaHnx Ha MoBi onucy AaHux. OAHaK SKLLO MPOEKTYBAHHSA
BUKOHYETbCSH

u LUuTtnposanHus: 0,01% id: 59

«BPYYHY>,
TO Ans 6inbLIOi HAOYHOCTI croYaTKy ByAYETLCSA cXxeMaTUYHe rpadidHe 306parKkeHHs CTPYKTYypu
6a3un gaHux. Mpu uboMy NMOBUHHO ByTK 3abe3nevyeHO 0gHO3HAYHa BiAMOBIAHICTE MiX
KOHCTPYKLISIMX MOBM ONUCY AaHUX i rpadiyHMMM No3Ha4YeHHAMM iHPOPMaLINHUX OANHULD i
3B'A3KiB MiXK HUMW. padhivHe NpeacTaB/IEHHA BUKOPUCTOBYETLCA | MPY aBTOMaTU30BaHOMY
MPOEKTYBaHHI CTPYKTYpu 6a3n gaHnx sk YacTUHOM iHTepdency 3acib cninkyBaHHSA 3
MPOEKTYBAJIbHNUKOM, | MPU OOKYMEHTYBaHHI MPOEKTY. CNPOEKTYBATU NOTiYHY CTPYKTYpY 6a3n
OaHMX 03HAYa€E BNU3HAYNTU BCi iHhOpMaLUIiNHI 0gMHNLI | 3B'A3KY MiXK HUMW, 3a4aTW iX iMEHa; AKLLO
ans iHpopMaUiNnHUX OAUHWLb MOXK/INBE BUKOPUCTAHHS Pi3HUX TUMiB, TO HEOOXiAHO BU3HA4YUTK iX
TrN. CNig TakoXX 3a4aTu AesKi KiNIbKICHIi XapakKTepUCTNKKW, HanpukKiag AO0BXUHY Mofs. KoxXHoMy
TNy MoAeni AaHUX i KOXXHOro pisHOBMAY MoAeni, aKy NiaTpumye KoHkpeTHoi CYB/l, npuTaMaHHi
CBOi cneuymngivyHi ocobnmeocTi. Pa3oM 3 TMM € 6araTo CNiNIbHOIO Yy BCiX CTPYKTYPOBaAHMX MOAENSAX
OaHUX | MPpUHUMNax NPoEKTyBaHHA B, B iXx cepenoBuLli. Bce Le fae MOXAMBICTb
BUKOPUCTOBYBATU EAVHUA MeTOAOIONYHNN NiAXiA A0 NPOEKTYBaHHA CTPYKTypu 6a3n gaHnx. B
B[ BigobparkaeTbCs NeBHa NpeaMeTHa obnacTb. TOMy npouec NpoekTyBaHHA bl nepenbavae
rnonepenHio knacudikauito 06'ekTiB NpegmeTHOT 061acTi, cMcTeMaTU30BaHe NpeacTaBleHHS
iHpopMaLii Npo 06'eKTK i 3B'A3KN MiXK HUMMK. Ha NPOEKTHI pilleHHA BNMBaOTb 0COBMBOCTI
HeobxigHoi 06pobkn gaHux. Tomy BignoBiaHa iHpopMauisa NoBUHHa ByTWM NEBHUM YUHOM
npegcTassieHa i MpoaHasi3oBaHa Ha NOYaTKOBUX eTanax NpPoeKkTyBaHHA BI. OaHi npo
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npeameTHy obnactb i ocobnmneocTi 06pobkm iHpopMaUii B Hill hikCcytoTbCa B iHPOMOri4HOT
Mogeni. Y Takin moneni BigobparkeHa Bcs iHhopMalis, Wo UMPKYJOE B iHpopMaLinHin cncTemi,
alie Le 30BCiM He 03Ha4agE, Lo BCH BOHa NoBUHHa 36epiratncsa B 6asi gaHux. Y 3B'A3Ky 3 UMM
OOHMM 3 NepLInX KPOKiB MPOEKTYBaHHA € BU3HaYeHHSA cknagy b, To6To nepeniky Tux
MOKas3HUKiIB, fAKi aouinbHo 36epiratu B B. MNpn NPoEKTYBaHHI NOriv4HOT CTPYKTYpu B
30iNCHIOITLCSA NEPETBOPEHHS BMXIAHOI iHOIOriYHOI Mogesii B MOAe b AaHUX, NiATPUMYBaHy
KoHKpeTHoi CYB/[], i nepeBipka afAekBaTHOCTI OTpMMaHOi AaTasloriyHoi Moaeni Bigobpa>kaeTbCs
npegmeTHoi obnacTi. Ans 6yab-akoi npegmeTHoT 0bnacTi icHye 6e3ni4 BapiaHTIB MPOEKTHMX
pilleHsb ii Bigobpa)keHHs B gaTanoriyHoi moaeni. MeToanka NPOEKTYBAHHSA MOBUHHA
3abe3nevyBaTy BUGIp HanMbinbLU NigX0AALLOrO MPOEKTHOMO pilleHHSA. MiHiManbHa norivyHa
ooMHNUA faHUX (He3BaXkatovm Ha ix pi3Hi Ha3BM) ceMaHTMYHO ans BCix CYB/[, oaHakoBa i
BianoBsigae abo ineHTudikaTopom 06'ekTa, abo BnacTuBocTi 06'ekTa abo npouecy. 3B'A3KM Mix
CYTHOCTAMU NpeaMeTHOI obnacTi, BigobpaxkeHi B iHooriyHoi Moaeni, MoXXyTb Binobpa»katucs
B AaTasoriyHin mogeni abo 3a 4ONOMOIo CMiflbHOro Po3TallyBaHHSA BiAMOBIAHMX iM
iH(bopMaLiiHMX eneMeHTiB, abo LWNAXOM OroJIoLWeHHSs 3B'A3KY MiXXK HUMUW. He BCi BUAW 3B'sA3KiB,
L0 iCHYIOTb B NpeaMeTHin obnacTi, MoXXyTb 6yTn 6esnocepeHbo Bifobpar>keHi B KOHKPETHIi
haTanorivHin mogeni. Tak, 6arato CYB[ He niaTpmmytoTb 6e3nocepeHbO BigHOWEHHS M: M Mix
enemeHTamun. Y uboMy BUMagKy B faTasIoriyHy MoAelb BBOAUTLCSA A0AAaTKOBUN [OMNOMIXHUIA
eJleMeHT, Wo Bigobparkae Len 3B'A30K (TaKMM YMHOM, CTaBsieHHA M: M xiba wo po3bnBaeTbCA Ha
ABa BigHOCMHWU 1: M MiXXK UMM 3HOBY BBEAEHUM €/IeMEHTOM i BUXigHMMu enemeHTamun). Cnig
3BEPHYTU yBary Ha Te, WO BiAHOCUHWU, fKi MalOTb MicLie B npeaMeTHin obnacTi, MoOXyTb ByTun
nepegaHi He TiNbKW 3a AOMOMOrow CTPYKTypu 6asu faHux, ane i nporpaMHuUM Wasaxom (TobTo
3aBXX[AOW iCHY€E anbTepHaTMBa MiXK AeKapaTUBHUM i npouenypHUM cnocobom onuncy saBuLLa).
Hanpuknan, npu Binobpa>keHHi y3aranbHeHNX 06'eKTiB MOXXHa He BUAINATU NigKNacu Ha PiBHi
NorivyHoi cTpykTypu 6a3m gaHmMx. B ubomy Bunaaky nigknacy 6yayTb BUAINATUCS MPOrpaMHUM
wnsaxom npu obpobui aaHmx, wo 3bepiratoTbCs. PilleHHS Npo Te, AKui i3 cnocobis BigobparkeHHA
(cTpyKkTYpHUI / feknapaTuBHUA abo NporpaMHUi / NnpouenypHWin) cnif BUKOPUCTOBYBATU B
KO>XHOMY KOHKpeTHOMY Bunaaky, byae 3anexatu Big 6aratbox hakTopiB, Taknx, aK
cTabinbHiCTb CyTHOCTI, WO BigobpaxkaeTbcs obcAr HomeHkNaTypu, ocobnmeocTi CYB, xapakTep
06pobkKn gaHmMx Ta iH. Tak, SKWOo B NpeaMeTHIn obnacTi BAKOPUCTOBYETbLCA Knacudikauis
cniBpobiTHMKIB No cTaTi, B 6a3i faHNX He cNif CTBOPOBATM KJaCcUgikaTop CTaTeN, OCKIiIbKN BiH
6yne MiCTUTM BCbOIro ABi MO3MLIi | HIKONIM He 3MIHIOETLCA. SIK MPaBUJIO, HE CAig BUAINATY 3a i€l
O3HaKoI0 i BiaMNoBigHI nigknacu onsa ob'ektie npeameTHoi obnacTi, ToMy Wwo B 6inbWOCTIi BUNagkis
BOHW 06p0615t0TLCA CMNiNIBHO | B OCHOBHOMY MatloTb 0AHaKoBUI Habip BlacTUBOCTEN, LLO
xapakTepun3ye ix. OgHak B Oeskunx npegMmeTHux obnactax nogin Ha Taki nigknacn moxxe 6ytu
AouinbHUM. AKL10 X BigobparkaeTbCa CYTHICTb He cTabinbHa, To Ti Kpalle nepenaBaTu 3a
[0MOMOro AaHuX, Tak K B NPOTUBHOMY Bunaaky byae yacto TypbyBaTnca nepeTBOpeHHs
nporpamu, Wo 3a3Buyan 3abesnedynTn Ba)kKye, HiXX 3MiHa AaHux. MNpwn Bigobpa>keHHi
y3arasbHeHnx 06'ekTiB B B[] MO>XNnuBi pi3Hi BapiaHTuK: 36epiraTtu BCIO iHHOPMaLLito NPO BCi
y3aranbHeHi 06'ekTi B ogHoMy channi / Tabnnui, KoxKHOMY niaknacy o6'eKTiB HMXKYOro piBHSA
BUAINATY OKpeMi caMoCTiHi hannm / Tabnuui. | nepwuni, i opyrun BapiaHTn WNPOKO
BUKOPUCTOBYIOTbCA Y pidHOMaHITHMX CYB/. Y nepwoMy BUNagKy NigKpecloETbCA CiIbHICTb
06'eKTiB pi3HMX NiAKNACiB, WO BXOAATb B y3araJibHeHU o6'ekT. Y ApyroMy BUnagky, HaBnaku,
y3arasbHeHun 06'eKT AK eQnHe uine He BifobparkaeTbCa B CTPYKTYpi 6a3m gaHux. IHWi cnocobu
Bipobpa>keHHSA MoB'A3aHi 3 ABHUM abo HeABHUM BUAINIEHHAM NiAKAACiB B NIOTiYHIN CTPpyKTypi bBM.
HesBHe BUAiNEeHHSA NigkKnacy rnonasrae B TOMy, WO B 3anncCy BigBoAATbCA noasa ansa dikcauii
3HAYeHb BNIACTUBOCTEN, 3aranbHUX Ana 06'eKTiB pi3HUX Nigknacie, i 3HaYeHHS 03HAKW Nigkiacy,
a 3aMiCTb MNOJiB, HASIBHICTb AKX 3aJIeXXKNTb Bif NiAKMAACY, BUKOPUCTOBYETLCA OAHE noJse 3i
3MiHHUM CKJ1afloM, 3MICT SKOro byae 3ane)aTu Bif TOro, 4o AKOro niaknacy BiAHOCUTbCS
onucyBaHun 06'ekT. Peanizauis npuHUMNY SIBHOrO BUAINEHHS MigKnaciB B CTPYKTYpi B, icToTHO
3anexnTb Big crneundikn CYBL. MNpn NpoeKTyBaHHI NOrivyHOT CTPYKTYpu Bl OCHOBHE 3HaY€eHHS
Ma€e cneuundika npeaMeTHoi obnacTi, wo BigobparkaeTbcs. OAHaK, sIK 3a3Havasnocs BulLle, i
xapakTep 06pobku iHhbopMauii BNANMBaE Ha NPUNHATE NPOEKTHE pilleHHA. Hanpuknaag,
pekoMeHAyeTbCA 36epiratn pa3om iHopmauito, 4acTto 0bpobntoBaHy CninbHO, i, HABNAKW,
pPO3A4iNnaTN Mo pi3HUxX channax iHpopMaLlito, He O BUKOPUCTOBYETbLCA 0AHOYAcHO. IHopmMaLiio,
AKY BUKOPUCTOBYIOTb HacTo, i iHpOopMaLito, YacToTa 3BEPHEHHS A0 AKOI Masia, TakKoX Chif
36epiratu B pi3HMX harnax, NPUYoMy OCTaHHIO MOXXe BUSBUTUCS BUFiAHUM BUHECTU B apXiBHi
dhannn, a He nigTpuMmyBaTun B cknagi bL. K 3a3Ha4yanocs BMLLE, ONMUCYETLCA HE OKpPeMUn 06'eKT,
a knac 06'ekTiB. Ane B okpemunx Bunagkax OyBae, Wo Kac BkAOYae B cebe Tinbku oanH
ekseMmnaap. Hanpuknapg, SKWo npegmMmeTHo 061acTio € SKUACb KOHKPETHUI iIHCTUTYT, TO Kac
06'ekTiB Byae MiCTUTK TiflbKn 0AMH ek3eMnnap 06'ekTa. Takum
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il UnTuposarus: 0,01% id: 60
«BUPOLXKEHUM>

Knacamum ob'eKTiB 3a3BMYal He CTAaBUTbLCSA Y BiAMOBIAHICTb okpeMuin gann 6a3m aaHnx[12]1). Ha
OCHOBI iH(hoIOriYHOT Moaeni 3 nonepefHbLOro NyHKTY Byna cnpoekToBaHa AaTaJsoriyHa Mmoaenb. Y
AKOCTi cucTtemun KepyBaHHA 6a3oi faHux byna obpaHa - KOMMakTHa BbynoBsyBaHa
pensuinHa 6asa gaHuUX, WO NMOCTaBAAETbLCA 3 BUXigHUMN Kogamu. Bnepe sunyweHa 8 2000
poui, Mpu3Ha4yeHa 018 HafdaHHS 3BUYHUX MOXKJIMBOCTEN pensuinHnx 6a3 naHnx 6e3 BnacTneux im
HakKNlagHMX BUTPaT. 3a Yac ekcnayaTalii BCTUM1a 3aCNy>XMTW penyTauitlo K nepeHocuMa, Jierka
Yy BUKOPUCTAHHI, MpoayKTMBHA i HaainHa 6a3a aaHux. Cnoso

ﬂ LntmnposaHusa: 0,01% id: 61
«BbyOBaHa»

( ) 03Havae, Wwo 6aza OaHUX iCHYE He K Npouec, oKpeMui Big 06CnyroBy€eTbCS
npouecy, a € Moro YaCTMHOK - YaCTUHOK AEeSKOro NPMKAagHOro 3aCTOCYBaHHS.

@ O6Hapy»xeH Mnaruat: 1,42% https://kievoit.ippo.kubg.edu.ua/kievo... + 4 pecypcos! id: 62

He BMKOPUCTOBYE NapagurMy KiieHT-cepeep, BOHa sBas€ coboto 6ibnioTeky, 3 aKoi nporpamMa
KOMMOHYETbLCH, i CTa€ CKJ1aJ0BOK YaCTUHOW NporpamMn. TakKMM YNHOM, B AKOCTI
MPOTOKOy 0O6MiHY BUKOPUCTOBYIOTbLCSA BUKJINKK PYHKLIN (AP!) 6ibnioTekn .| KAi€EHT, |
cepBep NpaLolTb B 04HOMY MNpoLeci - Lie no3baBnse Bia npobnem KoHQirypadii. Bce, 4yoro
notpebye NporpamicT, BXxe CKOMMiJIbOBaHO B MOro A0AaTKY. TakUi Nigxig 3MEeHLIYE HaKnaaHi
BUTpPATW, Yac BiAryKy i CAOPOLLYE Mporpamy. 36epirae Bco 6a3y gaHuX (BKIOYa4K
BU3HaYeHHs, Tabauui, iHOeKCcK i AaHi) B EAMHOMY CTaHAapTHOMY hanii Ha TOMY NPUCTPOI, Ha
AKOMY BUMOBHIOETLCA Mporpama. NpocToTa peanisauii 4OCAraETbCA 3@ paXyHOK TOro, LWo nepeg
MoYaTKOM BMKOHaAHHSA TpaH3aKLUil 3anncy Becb ann, akuin 36epirae 6a3y gaHux, 6/10KyeTbCS;
-PYHKLIT [OCAraloTbCA B TOMY YNCi 3@ paXyHOK CTBOPEHHS hannay xypHany. Kinbka
npowuecie abo NOTOKIB MOXXYTb 0gHO4YacHO 6e3 byab-akux npobsem YntaTn AaHi 3 ogHiel 6a3n.
3anuc B 6a3y MOXXHa 34iNCHUTU TiNbKKM B TOMY BMMNAAKY, AKLLO HifKi iHWi 3annTn B AaHUn
MOMEHT He 06CyroByOTbCS; B iHWOMY BMNagKy cnpoba 3anucy 3akiH4y€eTbCA HEBAAYELO, i B
nporpamy NMOBEPTAETLCA KOA MOMUJIKW. |HWIWM BapiaHTOM PO3BUTKY MOAIN € aBTOMaTUYHe
MOBTOPEHHS cnNpob 3anncy NPOTSAroM 3aAaHoro iHTepBasy Yacy. Y KOMMNAeKTi NOCTaBKM nae

TakoX (PYHKLiOHaNbHa KJIEHTCbKa YaCcTWHa Yy BUrIi4i BUKOHYBaHOro danny 3, 3a
J0MOMOrO0 IKOr0 AEeMOHCTPYETbLCA peanidauis pyHKUIN oCHOBHOI 6ibnioTekn. KnieHTCbKa
YacTuHa

€ KpOCNIaT(OPMHOIO YTUITOIO KOMaHAHOrO paAKa. 3aBAAKN apXiTeKTypi i MOXXNTNBO
BUKOPUCTOBYBATU K Ha BOy[OBYBaHUX CUCTEMAX, TakK i Ha BUAIIEHMX MaLUMHAX 3 BEJIMKUMU
MacuBaMun OaHUX. NiGTPUMYETBLCA AMHaMiIYHa TuUNi3auia gaHux. MigTpUMyoTbCA TaKi TUMK
JaHunX: - -3HAYeHHS; - uifloyncenbHe 3Ha4YeHHS 3i 3HaKoM; : 4ncno 3
rnJsaBar40t0 KOMOIO; : TEKCTOBUI PAAOK 3 KOOYBaHHAM -8, -16BE abo -16L5;

: TUN gaHunx, Wwo 36epiraeTbcs TOYHO B TAaKOMY X BUTrASA4i, B sKoMy i 6yB oTpnMaHuin. Ha
noTo4YHOMY pUHKY BbyaoByBaHux 6a3 paHux npeactassieHo 6araTto NPoOAyKTIB Bif pPi3HUX
BUPOOHUKIB, afie TiIbKWU 0AMH 3 HUX NOCTaBAAETLCA 3 BIAKPUTUM KOOOM, HE BUMarae
NiueH3inHMX 36opiB i CNPOEKTOBaAHUI BUKIIOYHO K BbyaoByBaHa B[ - ue . Mae€
MOAZYJIbHY apXiTEKTYpY, sika Bigobparkae yHikanbHi nigxoamn 0o ynpaBniHHA pensuinHuMm
6asamu gaHux. Bicim okpeMnx MoayniB 3rpynoBaHi B Tpy rosioBHMX nigcuctemu (puc. 3.1). BoHu
noainsanTe 06pobKy 3annTy Ha OKpeMi 3aBAaHHSA, AKi MpauloioTb NOAIOHO KOHBEEPY. BepxHi
MOAYJli KOMMIOKTb 3aNUTN, CepeHi BUKOHYIOTb iX, @ HVXKHI MpaLoloTb 3 AUCKOM i B3aEMOLIOTb

3 onepauinHoto cuctemoto. Puc. 3.1. ApxiTekTypa He3Ba>kato4nm Ha MasIEHbLKNIA PO3MIp,
HaJa€E BeJINKMA cnekTp ocobimBoCcTen i MOXINBOCTEN. BiH NiaTpuMy€e BeNbMU NMOBHUN

Habip cTaHgapTy 92 nnsa ocobnmMBOCTEN MOBU , @ TAaKOXX TaKi 0cobnmBocCTi sk

Tpurepw, iHAEeKCU, CTOBMLUi 3 aBTOIHKPEMEHTOM Ta / ocobnmeocTi. Tak camo

NiATPMMYIOTbCA TaKi PiAKICHI BMAaCTUBOCTI, K AMHaMi4YHa TMNi3auisa i BUPiLLEHHSA KOHMNIKTIB.
HaTanoriyHa mofenb HaBefHa y AonaTky b. Bukopuctosytoun Lo cuctemy KkepyBaHHA Ba3amun
haHux, byna ctBopeHa 6asza gaHuX, aka Mae Tabnuui, HaBedeHi Ha puc. 3.2 - 3.9. Tabnuuys

E LnTnposaHus: 0,01% id: 63
« »

MicTUTb y cobi iHhopMaLito Npo rosioBHoro repos. CTpykTypa AaHoi Tabnuvui HaBegeHa Ha puc.
3.2. Puc. 3.2. Tabnuus

n LuTtnposanuns: 0,01% id: 64
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Tabnuus

MiCTUTb y cobi iHhopMauito npo Boporie. CTpykTypa AaHoi Tabnuui HaBegeHa Ha puc. 3.3. Puc.
3.3. Tabnnus

Tabnuus

‘

‘MicTUTb y cobi iHpopMaLito Npo piBeHb, Ha IKOMY 3HaXoAUTbLCS repon (puc. 3.4). Puc. 3.4.
Tabnuus

‘ ~

Tabnuus

‘MicTUTb y cobi iHdhopmauito npo 36poto (puc. 3.5). Puc. 3.5. Tabnuus

Tabnuus

‘MicTUTb y cobi iHdhopMmauito npo 6poHio. CTpykTypa AaHoi Tabauui HaBegeHa Ha puc. 3.6. Puc.
:3.6. Tabnuus

Tabnuus

‘MicTuTb y cobi iHpopmaLito npo 3inna. CTpykTypa AaHol Tabauui HaBeneHa Ha puc. 3.7. Puc. 3.7
Tabnuus

Tabnuus

‘
{9

‘MicTUTb y cobi iHhopMaLito Npo piBeHb, AKUI Ha BaHWUA MOMEHT € y repos. CTpyKTypa AaHol
Tabnuui HaBeaeHa Ha puc. 3.8. Puc. 3.8. Tabanus

Tabnuus

MICTUTL y cobi iHopMaLiito Npo pedi, 3HanAeHi repoem. CTpykTypa AaHol TabnuLi HaBeAeHa Ha
‘puc. 3.9. Puc. 3.9. Tabnnus

‘ ‘
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« »

3.3. Mpouec cTBoOpeHHS irposoro noaaTky 3.3.1. CTBOpPEHHS NMPOEKTY 189 CTBOPEHHS MPOEKTY
HeobXxioHO cKaYaTun Ta BCTAHOBUTMU . Micng iHCTanauii Ta 3anycky byne
npencTassieHo iHTepdencomMm, wo 306pa>keHo Ha puc 3.10. Puc 3.10. BikHO CTBOPEHHS HOBOIO
MPOEKTY HaTUCHYBLUN

n UnTtmuposaHusa: 0,01% id: 79

u ”

Tpeba obpaTu iM'sa NpoekTy. lMicnsa BBegeHHs iM’' HeobxigHO obpaTn BUMIpHICTb po3pobnsemoro
OTOYEHHSA Ta WASX pO3TallyBaHHSA NPOEKTY Ha puc 3.11.-3.12. Puc 3.11. BikHO obpaHHSA iM's
NpoeKTy Puc 3.12. BikHO pepakTopa npoekTy 3.3.2. HanawTyBaHHA pefakTopa - po34isibHa
30aTHICTb irpu, 3MiHa nnaTdopmn Po3ainbHa 30aTHICTb irpu. MNo-nepwe HeobxiAHO BCTaHOBUTU
pPO3A4iNbHY 30aTHICTb irpu, AN Uboro HeobxigHo obpaTun BKNaaKy

n LuTtnposaHus: 0,01% id: 80

u ”n

nig BKJaOKOO
n LunTnposanHus: 0,01% id: 81

“ "

[lofaTy Ta BBECTU 3HAYEHHSA KOXXHOro napameTpy. [ns WupuHu (
8§ UnTtvposanns: 0,01% id: 82

u ”

) - 1280 Ta gnsa sucotu (
E LnTnposaHus: 0,01% id: 83

“ ”n

) - 720. 3miHa nnaTtdopmn. B meHto
n LuTtnposanHus: 0,01% id: 84

u ”
’

HaTUCHYTW Ha
E LnTnposaHus: 0,01% id: 85

“ ”

Ta obpaTtu (puc. 3.13). Puc 3.13. ObpaHHsa nnaTtgopmu KaTeropmsalis akTUBIB.
HeobxigHo KaTeropmnlyBaTu NOTPiIOHI akTUBM W06 YHUKHY TN CKAAAHOCTI Npy HaBgirauii no
dannam. - Micue 3HaxoO)XeHHS aHiMaLuinHUX KOHTPOJ1epIB Ta aHiMauil - Micue
3HAXOOXKEHHS LWPUPTIB - MicLLe 3HaxoO)XKeHHSs 00’eKTIB CLLleH! - Micue
3HaAX0AXKeHHS CKpUNTiB - QupeKTopia ayaiodannis - MicLe 3HaXO0O)XeHHS BCiX
306paxkeHb Ta cnpanTiB 3.3.3. CTBOPEHHS FOJIOBHOIMO MEHI0 irpoBoi nporpamu Ans Toro, wob
CTBOPUTU MEHIO B He 6yne noTpibHo 6araTo Yacy. [lns NoYaTKy CTBOPMMO LWE OOHY CLEHY i
Ha3BeMo i . INa CTBOPEHHSA eNeMeHTIB iHTepgency B bynemMo BUKOPUCTOBYBaTHU
TakKUN KOMMOHEHT 5K , BiH € TOJIOBHUM Ha CLeHi efleMeHTOM i BCi iHLWi efleMeHTK, Taki Ak
KHOMKW, MaHeni i Tak gasni CTBOPKOIOTLCA K AOYIPHI 40 HLOrO. Bifobparka€eTbCA Ha CLEHI
AK BEJIMKMIA NPAMOKYTHUK, BiH [IO3BOJISIE JIEFKO KEpPyBaTW NMO3ULLIOHYBAaHHAM e/1leMeHTIB Ha CLEHi
i Ma€ cBotoO . EnemeHTN nprnsHaveHoro gasa Kopuctysada iHTepdency
BimobparkaloTbCs Ha CLUEHI B Til X)Ke NOC/iAOBHOCTI, B SIKii BOHM NMpeAcTaBJ/ieHi y BiKHi iepapxii.Y
roJIOBHOMY MEHIO Ha AaHOMY eTani po3pobku HaM NOTPIOHO TiNbKK ABa eNeMeHTH, Lie KHOMKa

, 5Ka 003BO/INTb HaM 3arnyckaTun TECTOBUI PiBEHb iFPOBOro NMporpamMn i KHomMnkKa ans
Buxony. logaTu KHOMKY MOXXHa HaTUCHYBLLW NPaBO0 KHOMKOI MULLI Ha cueHi | BubpasLun B
KOHTEKCTHOMY MEHIO po34i (pnc. 3.14). Puc. 3.14. CTBOpeHHS eneMeHTIB iHTepdency
Micns Toro K KHOMKW godaHi, MU MoXXeMo BUBpaTn 0OHY 3 HUX | NOOUBUTUCA AKi €N1EMEHTHN
ynpaBiiHHA BOHa Ma€ Yy BiKHi iHCNeKTopa. Y nepuwin BepxHin YaCTUHI BiKHa 3HaxoaaTbCs
eJIeMEeHTU KepyBaHHS MOJIOXKEHHAM KHOMKW, yNpaBJiHHA iT po3MipamMu, 3yMOM, Tak CaMo €
MO>XXJIMBICTb 3MiHIOBATU LWWap B AKOMY U KHoMKa 6yae BigobparkaTtucs (B Hawomy BMNanKy BCi
enemMeHTn MeHto byayTb nexkatu B wapi Ul) i KyT nosopoTy. dani nAyTb efeMeHTU yrnpasB/iHHA
KOJIbOPOM KHOTKMW, Ti TEKCTYPOIO i MaTepianoM AKLO0 TakKi € i cnocobom ix BigobparkeHHa[10].
HaTucHyBLWN Ha onuito , Bubepemo TekCTypy KHOMKK, sika byae Bigobpa>katucs Ha
Hilh 3a 3aMOBYYyBaHHAM. Ll TekcTypa byae BiAMOBiAaTK CTaHy KHOMKW, KOW Haf Helo HeEMaE
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Kypcopy (To6To BoHa He B (DOKYCi) i BOHa He B HaTUCHYTOMY CTaHi. Puc. 3.15. KHonka -
IHcnekTop Micna Toro ik My BUGpann OCHOBHY ANS KHOMKW TEKCTYpY, HeobxigHO nepenTun 0o
HaCTYMHOI YaCTUHW BikHa iHcnekTopa (puc. 3.15). Y Hil Hac wikaBUTb Crocib 3MiHKM TeKCTyp

KHOMKW B 3aJ1€)XXHOCTI Bif ii cTaHy. s onuis B Ha3NBa€ETbCS i BOHa Ma€ Kinbka
CTaHiB: O3Ha4aE, WO HifAKOI Bi3yasbHOI peakLii Ha 3MiHy CTaHiB KHOMKK He byae; -
B 3aJ1I€XKHOCTI Bif CTaHy byae 3MiHIOBaTUCA KONIp KHOMKW; - KO)KHOMYCTaHoM byae
Bi4MNOBIAATN CBOSA TEKCTYpPa; - CTaHy KHOMKW 6yayTb aHiMOBaHUMUK. Y HaLLOMY
BMNaAKy Hambinble NiaxoonTb BapiaHT , TaK 9K y HaC BXXe € 3a3panerigb
3aroToB/IEHI TEKCTYPWU A1 BCiX CTaHiB KHOMKW. Micns Toro sik My BUbepemo Len pexxmm
3'aBNATLCSA AOOATKOBI OMUil 3 AKMX HacC WikaBaaTb (puc. 3.16): - TEKCTYpa, fAKa
Oyne 3aBaHTa)KyBaTUCHA KHOMKOIO, B pa3i AKLLO BOHa Yy (POKYCi, TOBTO KypCcoOp 3HaXOAUTbCH Haf
Helo; - TeKCTypa BignoBigHa KHOML; - AKLLO KHOMKa Mae€ cTaTycC
& UnTuposanns: 0,01% id: 86
"BUKJIIO4EHa",

To Byne 3aBaHTa)keHa Us TekcTypa. Puc. 3.16. BnacTtuBocCTi KHOMKK B iHCNekTopa Tak caMmo B
LbOMY BiKHi MOXKHa BKasaTu MeToA, B AKui Byae nepefasatuncsa ynpasiiHHA, B pasi aKWo
KHOMKY HaTucHynu. Y ob'ekta aBTOMATMYHO CTBOPIOETLCA HaWaLoK , AKUA MK
6yneMo BUKOPUCTOBYBATU A1 CTBOPEHHSA HanuciB Ha NOBEPXHi TEKCTYP KHOMOK. 15 Toro wob
CKOPUCTATUCH LUNPOKUMUN MOXKIIMBOCTAMU LIbOro 06'€KTa, MM MOBUHHI BUBpaTW MOro B BiKHI
iEpapxii, y KOXXHOT KHOMKW Bbyne cBir iHOMBIAyanbHUN 06'eKT . MNepenwosLwn y BiKHO
iHCMeKTopa, M1 3MOXKEeMO BKa3aTu BUKOPUCTOBYBAHMI Ha HalNX KHoMKax wpudT (puc. 3.17) (Mu
6yneMo BUKOPUCTOBYBaTU ), BiaperynoBaTn NOro po3Mip, HanawTyBaTn
BUpiBHIOBaHHSA Ta konip[11]). Puc.3.17. TekcT Ha kKHonui Micns Toro sk Myn CTBOPWUAN NepLuy
KHOMKY, Heo60B'A3K0BO NPOopobAATK BCIO NpoLenypy CTBOPEHHS i HaNaWTyBaHHA AN iHWNX
KHOMOK. MO>XHa MPOCTO CKOMiloBaTU BXe CTBOPEHUN 00'€EKT, 3aaTV NOMY HOBE iM'S, iIHLWINIA TEKCT
i TeKCcTypy (puc. 3.18). BUKOpMUCTaHHSA KOMilOBaHHSA, Y pa3i KoJm NOTPIOHO CTBOPUTU KiflbKa
CXOXXMX 3a BNIACTMBOCTAMU 00'€EKTIB, CUIbHO CAPOLLLYE NpOoLEeC CTBOPEHHS NPOrpaMmn Ta CKOpPOYYyeE
TMMYacoBi BUTPaATU Ha po3pobky. Puc. 3.18. CueHa 3a MmeHo OTXe, M1 CTBOPUAN MeHto. Tenep
00 KHOMOK LIbOro MeHto NoTpibHo npue'a3aTtu Aii. 4na ue Mm CTBOPMMO HOBUI CKPUNT | HAa3BEMO
noro . dogamo Tyam yHKUiT ona cTapTy rpuv i Buxony. ns 3aBaHTa)KeHHSA CLEH B

CITYXKUTb , horo mn 6ygemMo BMKOPUCTOBYBaTW ANA 3aBaHTa)KEHHSA rOJI0BHOI
cueHu rpu. Ha noyaTkoBoMy eTani y Hac byae BCbOro 0AuH piBeHb, TOMy BifiblUe HiYOro Ham He
3HapobuTbCH. O . (

n LuTtnposaHus: 0,01% id: 87

u ”

) } Oani Mn CTBOPIOEMO NOPOXKHIN irpoBu 06'eKT, HA3BEMO NOro i MPM3Ha4Ya€EMO
nomy Haw ckpunT (puc. 3.19). Puc. 3.19. MopoxxHin 06'eKT Y BNaCTUBOCTAX CTBOPEHOI HaMu
KHOMKW B iHCNEKTopa MOXXHa 3aj4aTu 4ito, ake byae BinbysaTucsa npu ii HATUCKaHHI, 4OAAEMO
TYAW Hall NOPOXHIN 06'eKT i PyHKLUIIO, AKa Byae BUKIMKATUCA NPU HaTUCKaHHI, B JaHOMY

BUMNAAKy, Le (puc. 3.20). Pnc.3.20. CTBOopeHHSs noAil Tenep rnpu HaTUCKaHHI KHOMKKN
byne 3aBaHTa)KyBaTUCA CLieHa 3 NepLwwmnM piBHeM rpu. [ii 4nsa iHWMX KHOMOK MeHIo
AHaNOriyHi UMM, CTBOPIOEMO (PYHKLLIIO B CKPUMTI , BiANOBiAHY KHOMUI, i MPM3Ha4Ya€EMO 1i B

iHCNeKTopa Yy BNacTUBOCTAX L€l KHOMKKU. 3.3.4. CTBOPEHHS KOHTpoJiepiB Mal4yun cTBopeHe
roJIOBHE MeHI0 MOTPIGHO CTBOPUTK KOHTpPOAEpP A0 rpu. KOHTposep - e irpoBun 06'eKT SKui
MiCTUTb MeToamn 0b6pobkm Ta oNnC B3aEMOLiil KOMMOHEHTIB. 118 CTBOPEHHS KOHTpoAepy y
BKNaLi

n LuTtnposaHus: 0,01% id: 88
HeobxigHo obpaTun

n LUuTtnposaHus: 0,01% id: 89
- (

n LuTtnposaHus: 0,01% id: 90
“irpoBun o6’ekT”

) 3'9BUTbCA B 06n1acTi

n LntmnposaHusa: 0,01% id: 91
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(pnc.3.21). Puc 3.21. CTBOpeHHS irpoBoro o6’'ekTy Mepl HiXX NpautoBaTn Hag GameObject,
50603'ﬂ3KOBo noTpibHO ckacyBaTK yci TpaHcdopMaLlii, Wob YHUKHYTMN KOH(PIKTIB B
§Ma|7|6yTHb0My, ounB. puc.3.22. Puc 3.22. CkacyBaHHSA TpaHchopMauii HoBocTBopeHuin irposmi
06’€KT Cniip NepeliMeHyBaTyh y

él‘licnﬂ LbOro y onpekTopii
éCTBOpI/IMO HOBY Manky
éCTBOpVIMO ckpunT C# (punc.3.23), HATUCHYBLUW NpaBy KHOMKY MuULi Ta obpaBimn

36epexkeMo 110ro Ak

- BiH byne 0bpobnatun Bci 36epexxeHi gaHi rpu. LLo6 YyHUKHYTU NOMUAKK CLeHapito, HeobxigHo
nepekoHaTunCs, WO iM'a cueHapito He Ma€ npobinis, Tomy wo C # - yyTameun Ao npobinis. Takox
cnip 36eperTun BCi KOHTPONEPYU BCEPEAUHI MANKW irpOBMX KOHTPOJIEPIB, OJ1 YHUKHEHHS
HenpaBW/bHOrO po3TallyBaHHSA. Puc 3.23. CTtBopeHHs ckpunTa C# BigKkpusLLM HOBOCTBOPEHUN
CKPUMT MOXKHa MOMITUTKU roToBmin 6510k Kogy. Mo 3amMoBYyBaHHIO LUnity CTBOPIOE YaCTUHY Koy
ONa nonerweHHa po3pobku. using System.Collections; using System.Collections.Generic; using

UnityEngine; public class GameController : MonoBehaviour { // Use this for initialization void Start
() { } // Update is called once per frame void Update () { } } Ona noyaTky poboTn HeobxigHO
iMNopTyBaTW BaXXJINBi MoAyAi: using System; using System.lO; using
System.Runtime.Serialization.Formatters.Binary; public static GameController instance; public
bool isGameStartedFirstTime; public bool isMusicOn; public bool isGameStartedinMainMenu;
public int highScore; public int currentScore; public int currentLives; public int currentlLevel = 1;
private GameData data; void Awake(){ Makelnstance (); InitializeGameVariables (); } // Use this
for initialization void Start () { } // Update is called once per frame void Update () { } void
Makelnstance(){ if (instance !'= null) { Destroy (gameObject); } else { instance = this;
DontDestroyOnLoad (gameObject); } } void InitializeGameVariables(){ Load (); if (data !'= null) {
isGameStartedFirstTime = data.GetlsGameStartedFirstTime (); } else { isGameStartedFirstTime
= true; } if (isGameStartedFirstTime) { isMusicOn = true; highScore = 500;
isGameStartedFirstTime = false; data = new GameData (); data.SetlsGameStartedFirstTIime
(isGameStartedFirstTime); data.SetHighScore (highScore); data.SetlsMusicOn (isMusicOn); Save
(); Load (); } else { isMusicOn = data.GetlsMusicOn(); highScore = data.GetHighScore ();
isGameStartedFirstTime = data.GetlsGameStartedFirstTime (); } } public void Save(){ FileStream

file = null; try{ BinaryFormatter bf = new BinaryFormatter(); file =
F|Ie Create(Application.persistentDataPath +

) if(data !'= null){ data.SetlsGameStartedFirstTIme(isGameStartedFirstTime);
data.SetlsMusicOn(isMusicOn); data.SetHighScore(highScore); bf.Serialize(file, data); }
}catch(Exception e){ Debug.LogException (e, this); Hinally{ if(file !'= null){ file.Close (); } } } _
public void Load(){ FileStream file = null; try{ BinaryFormatter bf = new BinaryFormatter(); file =
F|Ie Open(Application.persistentDataPath +

F|IeMode Open); data = bf.Deserialize(file) as GameData; }catch(Exception e){

Debug.LogException (e, this); Hinally{ if(file '= null){ file.Close (); } } } [Serializable] class
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{ ; ; ;
( H{
= i
0OA : ;Y

( ){ : = ;Y (OR

) ( H{ : = i

0O{ . ; } Anga Toro wob ckpunT 3anpautoBaB HEOBXiAHO AOYYUTHY
noro 0o ob'ekTy AIK KOMMOHEHT, NepeTArHyBLN AOro B IHCNeKTop irpoBoro
KOHTposiepa abo HaTUCHYBLUM
&4 LuTuposanns: 0,01% id: 99
Ta yKasaTu cKkpunT . 3.3.5. CTBOpPEHHSA MYy3M4YHOr0 KOHTpoJsiepa My3nyHuin
KOHTposiep 06pobnsie GOHOBI 3BYKM rpu, Came TyT BU 3aBaHTa)KYETE irpoBYy 3BYKOBY AOPiXKKY SK
MacuB. Tak caMo, §K i B irpoBOMYy KOHTPOJ1i, NOTPiOHO CTBOPUTU HOBUIA , a noTiM
Ha3BaTuM NOro §K
&4 LuTuposanns: 0,01% id: 100

Micna yboro cif CTBOPUTU HOBUI CKPUNT C #, Ha3BaBLUW NOro AK
&4 UnTtvposanns: 0,01% id: 101

MpumiTKa. Bci HeobxigHi 3ByKM BXXxe 3HAaxXoAsAThCa B Nanui 3Bykn. BcepeanHi cueHapito
CTBOPITb MNEBHY 3MiHHY, AKY M1 ByAeM0O BUKOPUCTOBYBaTK AN HALLUUX 3BYKIB.

’ ’ ’

’ ’ ’ ’

[ 1 ;Y meToai
E LuTnposanHus: 0,01% id: 102

“ ”

MPU3HAYaETbCA 3MiHHA
& UnTtnposanns: 0,01% id: 103

u ”

00 KOMMOHEHTY ; = (); Micnga yboro
MOTPIOHO CTBOPUTU eK3eEMNISAP CLEHAPID; Le nepelKkoa)XaTuMe CLeHapito NpunnHeHHs poboTu
npu nepexoai Ao iHWnX CLEH. (OREAK( I= ){ ( );
} { = ; ( ); } } CtBOpPMMO MeTOoL (

n LUuTtnposaHus: 0,01% id: 104
“npobya>xeHHsa"

), BbyooBaHun meton , SKUI NMpW CTapTi rpu BUKNVKae byab-aKuin cLueHapin. Bukanyemo
() BCepeanHi meToay nNpobya KeHHs. (OR (); } Nicna
Hanuwemo MmeToan ob6pobku Ana onpauoBaHHS 3BYKY 0{
( ){ Clip = ; : = ; :
0{ 1« ) Clip = ;
= ; : 0; 1} O{ 1( H
( : H : = ; . = ;
VS 0{ 1« { : )
= ; : = ; : V.
0{ 1« ) Llip = ; : =
0;+} O{ 1( H
(); } } Dani noTpibHO A0ONY4YUTU CLEHapi A0 KOHTPOJsiIepa MY3UKN IK KOMIMOHEHT; Tak caMo, sIK Y
KOHTposiepa rpu. lMicna uboro aogaT HOBUIA KOMMOHEHT Mif Ha3BOtO , BiH Kepye
3ByKamu rpu. Cnig 3HATM npanopeLb , TOMy Lo Le byae 3pobseHO aBTOMaTUYHO
3a A4OMNOMOrol cueHapito. MoTiM 3 KaTaslory 3ByKiB MeEPEeTArHiTb BECb 3BYyK B MaCuB
Puc 3.24. lopaBaHHA 3ByKOBOIro KOMMNoOHeHTY 3.4. CTBOpeHHA KapTu JlaHawadTt byne
BUKOHAHWM y BUTNA4i KapTu, ToOBTO peeCcTpoBoro 306pa>keHHsS 3 pO3CTaB/IEHUMWN Ha HbOMY
Konnanpepa. Y poni konnangepos 6ynem BUKOpPMCTOBYBaTWN BOYAOBAHNI KOMMOHEHT 2
. Ana KapTn 6yoemMo BUKOPUCTOBYBaTU , IKUA MOXKHa B3ATWN Ha BebCanTi BiSIbHOro
irposoro apTy[12]). Bin npenctaBsnseTeca coboto Habip Tannie abo enemeHTIB KapTn (puc. 3.25).

(0; 1}
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Puc. 3.25. ONs CTBOpPeHHSA KapTu CaMy KapTy MOXHa NiAroTyBaTu B Oy Ab-SKOMY
OOCTYynHOMY rpadiyHoMy pepakTopi (Hanpukiaa: .net) 3 AoBiNIbHO BUKOHAHUM naHgwadTy
(puc. 3.26). Puc. 3.26. lNigrotosneHa KapTa AaHawadTy MMicna CTBOPEHHS KapTX NOMilWLaEMO Ti Ha
cueHy. Tenep 3a 4OMNOMOro KOJIJlangepoB NokKakeMo aki micus B 1abipnHTi byayTb CTiHaMW i
nignorot. a8 uboro A4oAaMO KOMMOHEHT 2 , TaK K TakKUX HEMPOXiAHNX MOBEPXOHb
B nabipnHTi 6yae 6araTo, To, BiANOBIAHO, i KOMMNOHEHTIB TeX Tpeba byne fnoaaTn CTiNbKK X
(puc. 3.27). Puc. 3.27. HanawTyBaHHA Konnangepa icns Toro sk BOHW AoAaHi, NoTpibHO 3anTwu
B KOXXEH KOMMOHEHT, HAaTUCHY TN KHOMKY i BUAinnuTM obnacTi, aki byayTb
3alnMaTun Hawi noeBepxHi. Konangepun, BUKOPUCTOBYHOHN BUAINEHI iIHPOPMYBaTUMYTb npo
nonajgaHHA B HUX 06'ekTta. Tenep npu 3aBaHTa)KeHHi PiBHA M1 MOXXeMO 3arnpocuTn y
CMMCOK BCiX KOMITaiepoB i BUKOPUCTOBYBATK iX Y CBOIN PYHKLIT mepeBipKu 3iTKHeHb. 3.5.
BucHoBku o po3ainy B aaHomMy po3aini npoaHanizoBaHo Ta obpaHi iHCTpyMeHTU ans po3pobku
irpoBOro NPoeKTy po3pobsieHO roflIoBHI KOHLENLii Ta NporpaMHO peasizoBaHO rpy 3a A0MNoMOroto
MOBW NporpamMyBaHHA C# i nnaTtdopMu 30D. BUCHOBKW Y kBanicikauinHin poboTi poboTi
Oy10 pO3rNsiHYTO aHani3 Ta po3pobKy iIrpoBOro NMPOEKTY Ha OCHOBI 3D. B poboTi npoBeneHo
orfns4 Ta aHani3 NonysasApHMUX CyYacHMX 3acobiB onsa po3pobku irop Ta ix NnpeacTaBHUKIB,
po36uTTA 3acobiB Ha kKNnacy 3a ix 6a30BUMKN 3a89BNEHUMN (DYHKLLIOHASIBHUMU MOXXJIMBOCTSAMMN.
Bn3sHa4yeHO onTuUMasbHi chepy BUKOPUCTaHHSA A5 iIHCTPYMEHTanbHMX 3acobiB cnnpatoymnchb Ha
aHani3 npouecy po3pobkn npoToTUNiB. BU3HayeHo, WO cepen irpoBMUX PYLUIIB Yy KON HE3aNeXHUX
pO3p0obHUKIB, OCTAaHHIM YacoM, HanbiNbLLO NONYNSAPHICTIO KOPUCTYETLCS . - irpoBuni
pywin, 3ibpaswin B cobi iznvHmn, rpadivHni pywin, BenukKnm Habip iHCTpyMeHTIB Ta LUMPOKUIA
dyHKuUioHan. FapHun 6anaHC HaNMMCaHOro KOA4Y Ta BUKOPUCTaHHSA BOyJOBaHOro iHCTpyMeHTapito
ONa HanawTyBaHHSA efleMeHTIB rpu. 3pyYHa Bi3yasisauis NpoayKTY Ta Y4yAo0Bi MOXKJ/IUBOCTI
BiANagKnM K Kooy TakK i MOBeAiHKN Fpu B LinoMy. Benuki MoOXXNMBOCTI 419 NOBTOPHOI o
BMKOPUCTaAHHSA Koay Ta BObyaoBaHa onTuMi3lauis rpadikn, Qi3nku. € HANMOTY>XHiLLNM
3acobomM ana po3pobku rpu cepen po3rasHyTUX i HAATO JIEFKUM ANA BUKOPUCTaHHS
npencTaB/ieHOro PyHKLUiOHany. BiH MOBHICTIO 3a40BOJILHAE Hac 3a cBoOIMU 6a30BUMMU
XapaKTepuCcTUKaMmn 40 TOro Ma€ NOTY>XXHY MiATPMMKY TOBAapUCTBA, LLLO 3HAYHO 3HMXKYE Nopir
BXOAKEHHSA Ta HOMiHaJIbHO 06iLUA€E WNPOKNIA CNeKTP PYHKLIOHaNY Ta KpocniaThopMeHiCThb.
MpoaHanizoBaHo Ta obpaHi IHCTPYMEHTH ANa PO3poOKM iIrpOBOro NMPOEKTY PO3p06IEHO FOMOBHI
KOHLLenLii Ta MporpaMmHoO peani3oBaHo rpy 3a 4OMNOMOrow MOBM nMporpamyBaHHa C# i nnatdopmu
3D. Llenm noaaToK He € 3aKiH4eHMM NPOAYKTOM, Tak K BUMara€ HanoBHEHHS NPogeCinHO
BUKOHaHNM rpadiYHUM KOHTEHTOM, ane Npu BiANOBIAHOMY AOOMpPaLlloBaHHI MOXXe 3alHATU CBOIO
Hilly Ha pUHKY irop. Kpim Toro 6ynam po3pobseHHi iHdonoriyHa Ta gaTasnoriyHa moaeni 6asm
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mainCube.transform.localPosition.y; } } void OnMouseUp () { if (nextBlock &&
mainCube.GetComponent Rigidbody ()) { animate = false; //lump jump = true; float force, diff;
diff = Time.time - startTime; if (diff 3f) force = 190 * diff; else force = 280f; if (force 60) force =
60; mainCube.GetComponent Rigidbody ().AddRelativeForce (mainCube.transform.up * force);
mainCube.GetComponent Rigidbody ().AddRelativeForce (mainCube.transform.right * -force);
StartCoroutine {(checkCubePos ()); nextBlock = false; } } void PressCube (float force } {
mainCube.transform.localPosition += new Vector3 (0f, force * Time.deltaTime, Of);
mainCube.transform.localScale += new Vector3 (0Of, force * Time.deltaTime, 0f); } IEnumerator
checkCubePos () { vield return new WaitForSeconds (1.5f); if (yPosCube ==

mainCube.transform.localPosition.y) { print (

.); lose = true; } else { while (!mainCube.GetComponent Rigidbody ().IsSleeping ()) { yield return
new WaitForSeconds (0.05f); if (mainCube == null) break; } if (llose) { nextBlock = true;
count blocks++; print (

); mainCube.transform.localPosition = new Vector3 (1.8f, mainCube.transform.localPosition.y,
mainCube.transform.localPosition.z); mainCube.transform.eulerAngles = new Vector3 (0f,
mainCube.transform.eulerAngles.y, 0f); } } } IEnumerator Canjump () { while
(!mainCube.GetComponent Rigidbody ()) yield return new WaitForSeconds (0.05f); yield return
new WaitForSeconds (1f); nextBlock = true; } } DetectClicks using UnityEngine; using
UnityEngine.Ul; using System.Collections; public class Detectclicks: MonoBehaviour { public
GameObject [] cubes; public GameObject buttons, m_cube, spawn_blocks; public Text playTxt,
gameName, record; public Animation cubes anim, block; public Light dirLight, dirLight 2; private
bool clicked; void Update () { if (clicked && dirLight.intensity != 0) dirLight.intensity -= 0.03f; if
(clicked && dirlight 2.intensity = 1.05f) dirLight.intensity -= 0.025f; } void OnMouseDown () { if
(Iclicked) { StartCoroutine (Delcubes ()); clicked = true; // Works only ones
playTxt.gameObject.SetActive (false); record.gameObject.SetActive (true); gameName.text =

buttons.GetComponent Scrollobjectg ().speed = -10f; buttons.GetComponent Scrollobjectg

§().checkPos = -130f; m_cube.GetComponent Animation ().Play (

); StartCoroutine (CubeToBlock ()); m_cube.transform.localScale = new Vector3 (1f, 1f, 1f);

cubes anim.Play (); } } IEnumerator Delcubes () { for (inti = 0; i 3; i++) { vield return new
WaitForSeconds (0.3f); cubes [i].GetComponent FallCube ().enabled = true; }
spawn_blocks.GetComponent SpawnBlocks ().enabled = true; } IEnumerator CubeToBlock () {
yield return new WaitForSeconds (m_cube.GetComponent Animation ().clip.length + 0.5f);
block.Play (); //add rigid component m_cube.AddComponent Rigidbody (); } } Score using
UnityEngine; using UnityEngine.Ul; using System.Collections; public class Score: MonoBehaviour {
public Text record; private Text txt; private bool gameStart; void Start () { record.text =

+ PlayerPrefs.Getlnt (

%).ToString (); txt = GetComponent Text (); CubeJump.count blocks = 0; } void Update () { if
(txt.text ==

) gameStart = true; if (gameStart) { txt.text = CubeJump.count blocks.ToString (); if
;(PlaverPrefs.GetInt (
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;) CubeJump.count_blocks) { PlayerPrefs.Setint (

iCubeJump.count blocks); record.text =

i+ PlayerPrefs.GetlInt (

).ToString (); } } } } SpawnBlock using UnityEngine; using System.Collections; public class
SpawnBlocks: MonoBehaviour { public GameObject block, allCubes: private GameObject
blocklnst; private Vector3 blockPos; private float speed = 7f; private bool onPlace; void Start () {
spawn (); } void Update () { if (blockinst.transform.position != blockPos && !onPlace)
blocklInst.transform.position = Vector3.MoveTowards (blocklnst.transform.position, blockPos,
Time.deltaTime * speed); else if (blockInst.transform.position == blockPos) onPlace = true; if
(CubeJump.jump && CubeJump.nextBlock) { spawn (); onPlace = false; } } float RandScale () {
float rand; if (Random.Range (0, 100) 80) rand = Random.Range (1.2f, 2f); else rand =
Random.Range (1.2f, 1.5f); return rand; } void spawn () { blockPos = new Vector3
(Random.Range (0.71, 1.77), -Random.Ranoe (0.61, 3.2f), -5.8f); blocklnst = Instantiate (block,
new Vector3 (9f, -5f, -5.8f), Quaternion.identity) as GameObject; blockiInst.transform.localScale =
new Vector3 (RandScale (), blockinst.transform.localScale.y, blocklInst.transform.localScale.z);
blocklnst.transform.parent = allCubes.transform; } } MovesCube using UnityEngine; using
System.Collections; public class MovesCube: MonoBehaviour { private bool moved = true; private
Vector3 target; void Start () { target = new Vector3 (-4.661, 4.02f, 0.167); } void Update () {if
(Cubelump.nextBlock) { if (transform.position '= target) transform.position =
Vector3.MoveTowards (transform.position, target, Time.deltaTime * 5f); else if
(transform.position == target && 'moved) { target = new Vector3 (transform.position.x - 5f,
transform.position.y + 5f, transform.position.z); CubeJump.jump = false; moved = true; } if
(CubeJump.jump) moved = false; } } } DeleteBlocks using UnityEngine; using
System.Collections; public class DeleteBlocks: MonoBehaviour { void OnTriggerEnter (Collider
other) { if (other.tag

m

) Destroy (other.gameObject); } } Buttons using UnityEngine; using :
UnityEngine.SceneManagement; using System.Collections; public class BUTTONS: MonoBehaviour:
{ void OnMouseDown() { transform.localScale = new Vector3(1.1f, 1.1f, 1.1f); } void
OnMouseUp() { transform.localScale = new Vector3 (1f, 1f, 1f); } void OnMouseUpAsButton () {
switch (gameObject.name) { case

|
|
|
|
m I
<
|

iSceneManager.LoadScene (

}); break; case

p MICGN, LUDS H

iApplication.OpenURL (

;), break; } } } FallCube using UnityEngine; using System.Collections; public class FallCube:
:MonoBehaviour { void Start () { Destroy (gameObject, 1f); } void Update () { transform.position
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+= new Vector3 (0, 0.2f, 0); } } ScrollObject using UnityEngine; using System.Collections; public
class Scrollobjectg: MonoBehaviour { public float speed = 5f, checkPos = 0Of; private
RectTransform rec; void Start() { rec = GetComponent RectTransform (); } void Update() { if
(rec.offsetMin.y !'= checkPos) { rec.offsetMin += new Vector2 (rec.offsetMin.x, speed);
rec.offsetMax += new Vector2 (rec.offsetMax.x, speed); } } } SpawnStar using UnityEngine; using
System.Collections; public class SpawnStar: MonoBehaviour { public GameObject star; void Start
() { StartCoroutine (spawn ()); } IEnumerator spawn () { while (true) { Vector3 pos =
Camera.main.ScreenToWorldPoint (new Vector3 (Random.Range (0, Screen.width),
Random.Range (0, Screen.height), Camera.main.farClipPlane / 2)); Instantiate (star, pos,
Quaternion.identity); vield return new WaitForSeconds (5.01f); } } } StarAnimation using
UnityEngine; using System.Collections; public class StarAnimation: MonoBehaviour { private
SpriteRenderer star; void Start () { star = GetComponent SpriteRenderer (); Destroy (gameObject,
5f); } void Update () { star.color = new Color (star.color.r, star.color.g, star.color.b,
Mathf.PingPong (Time.time / 2.5f, 1.0f)); } } TextFade using UnityEngine; using UnityEngine.Ul;
using System.Collections; public class textFade: MonoBehaviour { private Text txt; private Outline
olLine; void Start () { txt = GetComponent Text (); oLine = GetComponent Outline (); } void
Update () { txt.color = new Color (txt.color.r, txt.color.g, txt.color.b, Mathf.PingPong (Time.time /
2.5f, 1.0f)); oLine.effectColor = new Color (oLine.effectColor.r, oLine.effectColor.g,
oLine.effectColor.b, txt.color.a - 0.3f); } }

3asBneHve o6 OrpaHN4YeHUn OTBETCTBEHHOCTHU:

ITOT OTYeT AO/KEH ObITb MPaBUIbHO UCTOJIKOBaH 1 MpoaHain3npoBaH KBaMMULMPOBaHHbLIM CNeLnaancToM, KOTopbI HeceT
OTBETCTBEHHOCTbL 3a OLI,eHKy!

Jlobasna VIHq)OpMaLLMﬂ, npeancTtaB/ieHHada B 3TOM OTHeTe, HeE ABNdeTCA OKOHYaTesIbHON 1 noaneXxumTt py4HOMY NpoCMOTPY N aHaNn3y.
[oxanyincra, cnenyinTe NHCTpyKLVsM: PEKOMEHAALMUN N0 OLeHKe

OeTekTop MnarmnaTa - Bawe npaBo Ha opurnHanbHoCcTh! [] SkyLine LLC
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