MIHICTEPCTBO OCBITU I HAYKU YKPAIHU

Opecpka HalllOHAIbHA aKaIeMisl XapuOBUX TEXHOJIOT1H
HaBuanbHO-HayKOBUl IHCTUTYT KOMIT FOTEPHUX CHUCTEM 1 TEXHOJOT'1H
"ITngyctpis 4.0" im. I1.M. IlnaronoBa

I Bceykpaincbka HayKOBO-TeXHIYHA KOH(pepeHuist
MOJIOAMX BUYEHUX, ACIIPAHTIB Ta CTYJAECHTIB

«KOMIT'IOTEPHI ITPH TA MYJbTAME/{IA IK
THHOBANIHWIA X 10 KOMYHIKAII»

Mamepianu konghepenuii

Oneca

25-26 G6epesns 2021 p.



Komn'torepni irpm Ta MyabTHMedia dK iHHOBauiliHWil migxig oo
komyHikamii / Marepianu | BceeykpaiHChkoi HayKOBO-TEXHIYHOI KOH(DEpeHIIil
MOJIOJIUX BUYEHHUX, acHipaHTIB Ta cTyaeHTiB. Oxeca, 25-26 Gepesns 2021 p. - Oneca,
Bugasaunreso OHAXT, 2021 p.—98 c.

30ipHUK BKJIIOYAE MaTepiaiu JOMOBiIeH y4acHUKIB KOH(pepeHIlli, siki 00'e/1HaH1
32 TEeMaTUYHUMHU HaNpSIMKaMU KOH(EPEHIIii.

OPTAHIBAIIMHUNA KOMITET

I'osioBa
bozoan €z0pos, pexrop, OHAXT

3acTyNHUKH roJIOBH

Hamansa Ilosaposa, npopextop 3 HaykoBoi poootn, OHAXT,

Cepzinn Komauk, TupekTop HaBYaJIbHO-HAYKOBOIO 1HCTUTYTY KOMIT'IOTEpHUX CUCTEM
1 Texnozorii «Iumyctpis 4.0» im. [1.H. Ilnatonora, OHAXT,

Cepzin Illecmonanos, nexan haxkynprery KoMI'roTepHOi 1HKEHepli, TporpaMyBaHHs
1 ki0ep3axucty, OHAXT

YiieHu Komirery

Onekcii I36anoe6, perionanbanil koopauHatop Global Game Jam B Cxianiit €Bpori,
JIA HAY,

Muxaiino Kucnenko, Unity Developer, DALS Games,

Onekcanop Pomanwk, 3aB.xad. [Tporpamuoro 3a6e3neuenns, BHTY,

Onvza Yonuwkina, nupexrop [HCTUTYTY KOMI'TOTEpHO-1HGOPMAIIITHIX TEXHOJIOT1H
1 qu3aitny, MAVII,

Onexcandp Tepvowun, Unity 3d developer, BlueGoji,

Bikmop €zopoe, HaykoBuil KepiBHUK Jiaboparopii MexaTpoHiku 1 poOOTOTEXHIKH,
OHAXT,

Banepiu Ilnommnikoe, 3ar.xad. IadopmaiiifHux TexXHOJOTIM 1 KibepOe3neku,
OHAXT,

Anpgpiit KynpisHos, nou. kad. [Iporpamuoro 3a0e3nedeHss iHpopMaliiiHuX CUCTEM 1
texnonorii, BHTY,

Ilaeno Tsacrok, Senior Snapchat JS Developer, BeVisioned,

Ilempo I'opeam, 3aB.xad. Komn'torepaux cuctem 1 mepex, JABH3 "Yxropoacbkuii
HalllOHATBHIHN YHIBEpCHUTET'.

Marepianu mojaHo YKpaiHChKOIO Ta aHTIIIHCHKOI0 MOBaMHU.
Penakrop 36ipauka Kotiauk C.B.

©O0pecpKka HalllOHAJIbHA aKaJeMisi XapuOBUX TEXHOJOT1N



IIepeaMoBa. . . . . ...

Po3aia 1. OcBita

Khoshaba O.M. The main aspects of using gamification in the educational
process (Vinnitsia National Technical University) .......................
Boiinoa M. I1., boarau C. B. I'eiimidikaris B ocBiti (Onechbka HaIlloHAIbHA
VN (SVIE €101 (0):370:Q8 ¥4 (011 (o) i 7§ 1
CkackiB I'. M. Teitmidikarlis OCBITHROTO MpPOIECY B MIiATOTOBI 1H)XXEHEPIB
irpoBux MpoeKTIB (TepHONMUIbCHKUM HAIIOHAIBHUN TeAaroriyHuiyHIBEPCUTET
iMeH1 BomomuMupa THATIOKA) . . . o v vt e e et e e e e
Boiitko B.B., ber3 C.B., bypoeno C.M., [lenuciwok A.B. Po3po0Oka
CHeIia/li30BaHOl IrpOBOi MpOrpamM JUisi BUBYEHHS PO3AUIB KOMIT IOTEPHOI
TUCKpeTHOTI MaTeMaTuk (BiHHULIBKUN HAIIIOHAIBHUN TEXHIYHUN YHIBEPCUTET)
Mamunyu T.I., Mamunu L.51. Po3poOka TeXHONOTTYHHUX PIMIEHE sl [IU(PPOBHUX
JOJIaTKIB 3 IrPOBOI0 KOMIIOHEHTOIO /I MIATPUMKM HAaBYAHHS METOAAM aHAII3Y
nanux (BonmHchkuit HanlioHampHUI yHiBepcuTeT imMeHi Jleci Ykpainkw) . . . . . . .
Pomanmwk O.H., Kosaas JL.I'., Kotamk C.B., Mapymax A.B., llImaaiox B.A.
Kowmm’torepHa nporpama aiisi TpenyBanHs onepatopiB BIIJIA B irposiit gopmi
(BiHHUIIbKUY HAaIlIOHAJBHUM TEXHIYHMM YyHiBepcuTeT, Onechbka HalllOHaJIbHA
aKaJCMIist XaPUOBUX TEXHOMOTIH) © . ot v e it i ettt e e e
bes3 C.B., Byp6eso C.M., Boiitko B.B., [lanuenko B.B. Po3poOka irpoBoi
HaBUYaJbHOI MporpamMu 3 ejnemMeHTamMu kBecTy (BiHHUIbKMI HalllOHATBHUN
UV €5 1121317070075 11: 5] 01637 1 L ) P
Shapovalov Ye.B., Zhadan S.0., Tarasenko R.A., Usenko S., Shapovalov
V.B. Using of computer game civilization as STEM-project (National Center
“Junior Academy of Science of Ukraine™) . ............ .. ...,
AnToHoBa A.P. Cyuyacui Hanpsmku reimigikami B ocBiTi  (Ogecbka
HaLlIOHAJIbHA aKaJeMisl XapUOBUX TEXHOMOTIM) . . v o v v v vt e e i e ie e s
Caymna H.B. I'pa 1 npulinarrs pimenns (Opechbka HalllOHaJbHA aKaJeMis
XAPUOBUX TEXHOJIOTIH) + « o v vttt e e et e e e e e et e e
bananos JI.FO. IrpoBe HaBuanHsa (®DaxoBuil KOJUIEIK HAPTOTra30BUX
TEXHOJIOTIH, iHxeHepil TaindpacTpykrypu cepBicy OHAXT) ................

Po3nin 2. 3MI, bi3uec, /Iu3aiin

Berezhynska I. K., Zhuravska I. M. Modified BORDA method for organizing
a competitive selection (Petro Mohyla Black Sea National University
(MYKOIAIV) . .o

Hinb . Y. X., Cipenko O.I. Ominka edexruBHocti npeamera RADIANCE B
pisanx acnektax rpu DOTA2. (Opechka HaiioHajdbHA aKaJeMis Xap4yOBHUX
TEXHOIIOTTH) « .+« v vt e et ettt et e e e e e e et e e e e e

Kupuyvok K.M., I'osrBsinnusa M.O. KibepcropT: 0cOOIMBOCTI CTAHOBIIEHHS 1

10

13

15

17

19

21

23

25

26

30

33
35



po3BUTKY B cycniiabcTBi ([lonraBchka momitexnika imeHi FOpis KonnpaTioka)
IzBasioB O.B., Heniibko B.M., Hegisibko C.M. IllicTh pokiB reiiM-mxeM pyxy
B Ykpaini (Global Game Jam, I'pomanceka cminka «Texnonapk Flight City
4.0», JIboTHa akazemis HalioHaapbHOIO aBialliiHOTO YHIBEPCUTETY) . . . .. ... .
Yepuasebkuii K.B., CaxapoBa C. B. KibGepcnopT sk CHOPTUBHE 3MaraHHs
(Onecpka HalllOHAJIbHA aKaJEeMisl XapUOBUX TEXHOJOTIN) « o v oot v e v e
Pomanwk O. H., [lenucioxk A. B., bopucoa K. O., Kotiuk C.B. Anaii3
pUHKY KOMIT'IOTepHUX irop (BiHHWIbKMII  HAIIOHATBFHUNA  TEXHIUHUN
yHiBepcuteT, OiechKa HalllOHATbHA aKaJeMisl XapuOBUX TEXHOJIOTIN) . . ... .. . .
Cipomas C.I'., Cipomas A.C. Teiimidikamis B obmacTi Oi3HEC-CUMYIIALINA
Manux manpemMcTB (Ofechka HallOHAIbHA aKaIeMisl XapYOBHUX TEXHOJIOTIHN) . . .
baauk H.P., Bysk Bb.B., I'adpyceB B.FO. Peamizamnis game-based learning
3ac000M po3poOku irpoBux momarkiB Godot (TepHOMUIbCHKMI HaiOHAIbHII
neJaroriyHui yHiBepcuTeT iMeH1 Bonoaumupa I'Hatioka) . .. .o oo oo e o n s
umunenko C.A., Cipenko O.I. Icropis cydyacHoro reumanzaiiny (Opgechka
HaIllOHAJIbHA aKaJIeMisl XapUOBHMX TEXHOMOTIM) « o v v v oo v e o v i e e
Bbaxuemxu K.C., boarau C.B. I'eiimau3zaita (Ojiecbka HallloHaJbHA aKaJaeMis
XAPUOBHUX TEXHOIOTIH) « + v v vt e et ettt et e et e e et et e e e
bounap H.B., bBoarau C.B. Bomerpuuna rpadika Bijgeoirop (Opechka
HaIllOHAJIbHA aKaJIeMisl XapPUOBHX TEXHOMOTIH) « v o v v v v v it e i ie e
Cyaima 10.€., Beakos I.B., Tokapuyk [I.C. IIpobGiema BUKOpPHCTaHHS
B3aeMoii 00'ekTiB yepe3 RAYCAST cucremy B UNITY 3D (BCII «OT®K
OH A X DY) vt
Porau M.B., boarau C.B. Cayna-nuzaiin (Onecbka HalllOHaJIbHA akajaemis
D€21 012 (03758 =542 (0 1) (0) )/ ) 1
Cyaima 10.€., Honoaschkuii B.1., CaBenneB B.B. [IpoOnemaTuka cTBOpeHHS
JU3aliHy ITPOBUX PIBHIB Ha MPHUKIAIl PO3POOKH KOMITIOTepHOI rpu «tRainy
(BCIT «OTOK OHA X))« o oot e e e e e e e

Pozaina 3. TexHnoJgorii

Pomaniok O.H., 3axapuyk M.J., Kotauk C.B, Kpynoasoposa JI.M. AHini3
irpoBux aBuryHiB  (BiHHUIbKHMI HaIIOHANBHUNA TEXHIYHUM YHIBEPCHUTET,
O/1echbKa HaIllOHAJIbHA aKaIeMist XapUOBHUX TEXHOMOTIH) « o v v v oo e e v e e
Hlecronanos C.B., Ckpunka C.O. YnpapiiHHS B irpax jKaHpy «racing» 3a
norniomororo  Leap Motion (Opjechbka HallloOHallbHA —akajeMis XapuyoOBUX
NS4 (03 0] 117 )
Pomanwk O.H., Ozepuyk .A., Korauk C.B., Pomanwxk O.B
Posmapanenennss 0OUYMCIIOBAIBHOTO TMPOLIECY MPH BUKOPHCTAHHI CHApOK
BIICOKAPT B KOMIT'IOTEpHHUX IirpaxX. (BiHHUIbKMI HaI[lOHAJILHUA TEXHIYHUUN
yHiBepcuteT, OiechbKa HallloHAIbHA aKaJeMisl XapuOBUX TEXHOJNOTIN) . . ... ... .
JlomoBueB II.b., Ckapaara C.B. JluzailH Ta BHUIOTOBJICGHHS IIPOBOIO
iHBeHTapio (Ojechka HalllOHAJIbHA aKaJIeMisl XapUOBUX TEXHOJOTIN) . . . ... .. .
Henor O. JI. Knacudikaiis KOMIT'IOTEpHUX 1rop-rojioBojoMok (Onechka
HalllOHAJIbHA aKaJIeMisl XapUOBHUX TEXHOMOTIH) « « o v oot e i e e e i v e

37

40

41

42

46

49

o1

52

54

56

57

61

63

65

67

70



Pomanwk O.H., Pomanwok O.B., llixanoscbka O. M., Kotimnk C.B. Bumorn
0 PO3poOKH KOMIMIOTEpHUX 1rop (BIHHUIbKUI HaI[lOHANBHUN TEXHIYHUIN
yHiBepcuTeT, O/iecbka HalllOHAJIbHA aKaJeMisl XapyOBUX TEXHOJOTIHN) . . ... .. ..
Larshin V.P. Meaning of information in virtual and physical technologies
(Odessa National Polytechnic University) .. ....... ...,
Omxkesuu 5. B., boarau C. B. llITyynuii iHTeNEKT B KOMIT'IOTEPHUX ITpaXx i
mynbTUMeIa. (Oecbka HalllOHAJIbHA aKaJIeMisl XapuOBUX TEXHOJIOTIH) . .. . . . .
Borapanos C.1O., )KykoBeubka C.JI. Anani3 3acafHUYUX MPUHIUIIB HI3UIHO
KopekTHOro peHumepunry (Omechbka HaIllOHANIbHA  aKaJAEMis  Xap4OBHX
TEXHOITOTTIH) « + 4 v vt v et ettt et e e e e e e et e e e e e
AdanacoeBa K.O., KareabnikoB /I.I. JlocnimkeHHs MexaHi3MiB 010J110TeKH
komm'toreproro 3opy OPENCV mns po3poOku MOOUIBHHX 10/IaTKIB JAJIS
ANDROID OS (BinHu1skuii HaIlioOHATFHAN TEXHIYHAN YHIBEPCUTET) . . . . . . . .
KyxoBenbka C.JI., Mup3a B.O. Anani3 3amay TpekiHry npu inrerpaiii 3D-
00'exTiB B Bijieo (Omecbka HalllOHAJIbHA aKaJeMisi XapuOBUX TEXHOJIOT1H)
YabsanoBcbka FO.B., fIlkoBenko B.O., PsidoBosienko B.A., ['opOyis L.B.
Po3pobka 2D-rpu st pO3BUTKY JIOT1KU, COPUTHOCTI Ta APIOHOT MOTOPUKH PYK
(YuiBepcuTeT MUTHOI cripaBu Ta GiHAHCIB, M. JIHINPO) . ... ... .o
JlaBpenoB B.A., Cipenko O.l. Anamiz po6otu o0nagHaHHS BipTyaJIbHOI
peanbHOCTI (Oechbka HalllOHAIbHA aKaJIeMisi XapuOBUX TEXHOJOTIN) . . . ... ...
boiiko O.I1., Pomanioxk O.H., Koriuk C.B. Oco0aMBOCTI BHUKJIaJaHHS
KOMI'IOTEpHOI rpadikd B yMOBax JMCTaHIIIMHOTO HaB4YaHHA (BiHHUIbKUI
HalllOHAJIbHUI TEXHIYHUI yHIBepcuTeT, Onecbka HalllOHAIbHA aKaaeMis
D€21 012 (037 5. Q0 1= €5 (033 (0) )/ ) 1
KykoBeubka C.JI., Sagina K.O. Amnani3z nporpamMHOro 3a0e3nedyeHHs
CTBOPEHHSI TPUBUMIpHUX TMepcoHaxiB (Onmechbka HaIllOHAJIbHA aKaJeMis
D€21 012 (0):1 70 ¥o>. 45 (03 (o) 11 )

73

77

80

82

84

87

88

90

92

96



IHEPEJIMOBA

Opniero 3 HaWOUIBII MIBUAKO 1 CTAOLIBHO MPOTPECyrOUMX oOOJacTel 3HaHb €
iH(popMamiifHl TexHosorii Ta ix 3actocyBaHHA. Ilin uwac mangemii COVID-19 pizko
0OMEXHUIIMCS KOHTAKTH MIXK JIFOJIBMH, 1, BIAMIOBIAHO, 3pOciia 3HAYUMICTh KOMITFOTEpa 1 HOTo
NoJaTKiB. JI¥0JICTBO BUKOPUCTOBYE KOMIT'IOTEpH, TUIAHIIETH 1 CMapTHOHU HE TUIBKH s
3B'SI3Ky, aJie 1 JUIsl pO3Bar, Jie NepPIy CKPUIIKY IpatoTh KOMI'IOTEPHI irpH.

B Opnecrpkiil HarioHaJIBHINA akaaemii XapuyoBHX TEXHOJIOTIM B)KE JTAaBHO 3BEpHYJIHU
yBary Ha mio ramy3p [T, sika po3BUBaeThCs ceMHUMHIJIbHUMH Kpokamu. Ha ¢axynbTeTi
KIlltaK3 nBa poku Tomy Oyna BigkpuTa mHporpama miArotToBku «Po3poOka irop Ta
IHTEpaKTUBHUX Me€Jlla y BIpTyaJIbHIM peanbHOCTI», Halll CTYJEHTH BXKE KUIbKA POKIB 3
ycmixoM OepyTh y4acTh 1 BUTPAIOTh B CBITOBOMY YE€MITIOHATI 31 CTBOPEHHS KOMITHOTEPHHUX
irop Global Game Jam, nepemararoTs B MixkHapogHUX Ta BceykpalHChKNX KOHKypcax Io
WEB -nuzaiiny, akagemis BHCTyNWIa 3aCHOBHMKOM 1 Bmepie mnpoBena B 2019 pom
BceykpaiHchbKy CTYIEHTCHKY OJIIMITIaly 31 CTBOPEHHSI KOMITIOTEPHUX 1TOP.

I oce - HactaB 4yac migBeCTH ACSAKI MIACYMKH B Il 00JacTi, OIIHUTH HaIpsSM
PO3BUTKY JOCIIKEHb, BIIJATH HAJIEKHE OCATHEHHSM YKPAalHCHKUX PO3POOHMKIB irop. 3
miero Meroro B OHAXT 3 25 mo 26 Gepe3nst 2021 poky y BIAMOBIIHOCTI 3 TUIAHOM
MinicTrepcTBa OCBITH 1 Hayku YKpaiHu Oyna mpoBejeHa mepiia BceykpaiHChKa HayKOBO-
TeXHIYHA KOH(EPEeHIlisT MOJOIUX BUYCHHUX, acHipaHTiB 1 cryaeHTiB «Komm'toTrepHi irpu ta
MyJIbTUMEIA K IHHOBALIMHUHN MAX1a 10 KoMyHIKarii - 202 1».

HesBaxkaroun Ha Te, mo 1 KoHpepeHiis nepira (a Moke OyTH, 3aBISKH IbOMY),
BOHA BUKJIMKaJa MiABUIIEHUN 1HTEpEC K y PO3POOHUKIB irop, Tak 1 y iX KOpUCTyBadiB (10
peui, 3a pe3yapTaTamMu Aociaimkens Gipmu NielsenlQQ punok Bimeoirop B Ykpaini 3a 2020
pik Bupic Outbil HiX Ha 20%). Cepen TeMaTHYHMX HaMpsIMKIB poOOTH KoH(pepeHUIi -
reiimiikamiss B OCBiTi, KiOepcmopT, CTpIMIHT, reiiMidikaimis B MapKETHHTY, BipTyajbHa
pEaNbHICTh, JOMOBHEHA pEATbHICTh, IHTEPHET peued, IITy4YHUH IHTENEKT, MalllMHHE
HaBYaHHs, TedM/I13aliH, cayHIi3aiiH. byno 6arato oxo4ynx BHUCTYNHUTH HAa KOH(EpeHIil 3
SKUMHUCh CBOIMH TIOBIJOMJICHHSIMH, OPIKOMITET oTpuMaB Ouibine 50 Te3 momosiaeit
(moBenmocss HaBITH JICSKI BIAXWJIUTH, TaK sSK IX TEMaTWKa HE CIIBIaJajlla 3 HAyKOBUM
HampsIMKOM Halloi 3yCTpidl - BCe-TakW L€ mepii 300pu B TakoMy (opmaTi, B TOBHOMY
o0cs31 He Bci po3i0panucs ).

Kondepenmis tpupama jaBa AHI B AWCTaHIIHHOMY QopMaTi, B pexumi online 3a
nornomororo mporpamu ZOOM. 26 6epe3Hs BiaOynocs MIeHapHE 3aciIaHHs, Ha SKOMY Oylu
npucytHi 0sm3pko 100 MOJIOIMX BYEHHMX, CTYIEHTIB, BHKIAJayiB, MPOCTO JIIOOUTEIB
BunpoOyBaTu cebe B KOMI'IOTepHUX irpax. [IpucyTHi mpociyxaiud AONOBiAI BUEHUX 1
6e3rocepeHiX pO3POOHUKIB BiZICOIrop, Ji3HAIUCS MPO YCHIXH YKPAiHCHKOTO reimiena 1
npo npobiemMu, K1 cTOATh mHepel HUM. Ha HacTynmHMil JeHb ydacHUKHM KoHpepeHIii
3aciiyXxayii OlIbIe JecsTKAa CeKIIMHUX JOMOBIACH, K1 MPEACTaBUIN CTYJICHTH 1 BUKJIaaadl
YKPaTHCHhKUX YHIBEPCUTETIB 1 KOJIE/IXKIB.

[TizBoasun mizcymMok KoHGepeHIii, mo Bigdymacs, MOXHa CKa3aTd, [0 HapemTi
3'siBunacst  Tuargopma, Ha  SAKIE  MOXYTh OOMIHIOBATHUCS JyMKaMH pPO3POOHUKH
KOMII'TOTEpHUX 1rop, TOCIITHUKH B 00JIACTI CTBOPEHHS HEOOXITHUX TEXHIYHUX MPHUCTPOIB 1
MaTeMaTUYHUX MOJIENel, B 00JacTi 3aCTOCYyBaHHA 1 BUKOpUCTaHHS pe3ynbraTie WEB-
nu3aiiny. Bei moGaxkanu ycmixiB B MPOBEACHHI HACTYNMHOI KOH(epeHuii, mpuyomy OaraTto
XTO BUCJIOBUB MTOOKAaHHS OAYUTH 11 B HACTYITHOMY POIll MI>KHAPOIHO1.



Pozaia 1.
OcsiTa (reiimijikauisi B OCBiTi, Cepiio3Hi irpu, irposi
HABYAHHS, ITPH TA MAaTEMATHKA)

UDK 373.2.016

THE MAIN ASPECTS OF USING GAMIFICATION IN THE EDUCATIONAL PROCESS
Khoshaba O.M. (Oleksandr.Khoshaba@gmail.com)
Vinnitsia National Technical University

The paper notes the relevance of the use of gamification in the educational process. Its main
aspects are shown, which include dynamics, mechanics, aesthetics, and interaction. Their
characteristics are briefly indicated. The game elements that form the gamification process are also
marked. There is a list of gaming applications and platforms, which will further expand in the
report.

For quite a long time, there has been a problem of interest in teaching educational
institutions students. In this area, there are many works to solve this problem. One solution to this
problem [1-4] is a solution based on the use of game forms in the learning process.

The technology of using gamification is becoming an increasingly popular phenomenon in
the educational process. However, this knowledge acquisition technology is evaluated ambiguously
by many experts. Some experts perceive gamification as a fashion trend as a way to improve the
quality of education. Others believe this technique is notoriously manipulative.

To get some objective assessment of gamification technology, it is necessary to define this
term. There are many definitions of gamification. However, the main point of this term is that
gamification is the process of using game thinking and game dynamics to engage the audience in
solving students' necessary learning problems.

Therefore, the difference between gamification and other educational technologies is the use
of the principles of a computer game to increase the student's involvement in acquiring knowledge.
It can also note that the use of game situations in the learning process was almost always present.

However, only in recent years has there been an increase in interest in computer games. This
made us talk about the possibility of using gamification as one of the key trends in gaining
knowledge.

The main aspects of gamification (Fig. 1) include [5-7]:

1. Dynamics, which is based on the use of scenarios that require the concentration of
students' attention and the presence of a reaction in real-time.

2. Mechanics based on the use of virtual rewards, statuses, points, virtual goods.

3. Aesthetics, which is based on creating an overall gaming experience that contributes to
students' emotional involvement in the gameplay.

4. Interaction is based on using a wide range of techniques to ensure team interaction of
students in the game process.

The main point of using gamification technology in the educational process is to use a
person's inclination to play as a key to engaging in exchanging or receiving information.

The game elements that form the gamification process include:

- formation of goal achievement;

- test tasks;

- teamwork (joint problem solving, mutual assistance in solving problems);

- feedback (information about the player's success);

- accumulation of resources (accumulation of knowledge indicators);



- reward (points, bonus points, awards, badges, virtual currency);
- the state of victory (scale of achievements, total score, current knowledge score including
bonuses, final grade, rating).
Here are some examples of the successful use of gamification technology.
Among gaming applications:
- Minecraft for Education Edition [8];
- Google's Read Along [9].
Among gaming platforms:
- Archy Learning [10];
- Kahoot [11];
- Elucidat [12].
Of course, this is not a complete list. The report will present a slightly expanded list of
examples of gamification techniques in the educational process.

Dynamics

The main aspects of gamification

Mechanjgs’.Aesthetics

Interaction

Figure 1. The main aspects of gamification

Thus, the use of gamification technology is a fairly effective teaching tool in the educational
process. For the correct use of gamification technology, it is necessary to identify the problem,
formulate objectives and define goals. Then students will be able to create strategies and tactics
with high efficiency to gain new knowledge.
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FEﬁMId)IKAHIH B OCBITI
Boiinosa M. II., Boarau C. B.(mashaboicova@gmail.com, boltach.svetlana@gmail.com)
Onecbka HaiOHAJIbHA aKa/ieMisi Xap40BUX TEXHOJIOT i

B me3sax pozensioaemovcsa camo nonamms eetmu@ikayii, 1020 npuHyun ma 0606 s13K08i 03HAKU
BUKOPUCTNAHHA. AKMYANbHICMb SUKOPUCMAHHA 2eUMUikayii 8 0ceimi K KOMNIEKCHO20 NiOX00y
cyuachocmi.  Takooic npueoosimvcsi 8i0OMI NPUKIAOU BNPOBAONCEHHs. JIIsi HUX ORUCYEMBCS
obnacme HABYAHHA MA MeXaHizM camoi epu. Bucnoeox 6ionogioac Ha numanmus aKmyarbHOCMI
BUKOPUCMAHHS 8 OCBIMI MA OKPecato€ Haubibuly npoobiemy nioxooy.

Ieiimidikamis (irposisamist, reiimizaimis, anri. gamification) — BHKOPHCTaHHS IrpOBHX
NPAaKTUK Ta MEXaHI3MIB y HEIrpoBOMY KOHTEKCTi JUIsl 3alydeHHs KIHIEBUX KOPHUCTYBAdiB JI0
PO3B's13aHHS TPOOIIEM.

[eiimidikartiss Jormomarae JTOCTYKaTUCs JI0 CY9aCHUX JIITEH, SIKi 3BUKIIM TPaTH B KOMII'TOTEpPHI
irpy 1 CIUJIKYBAaTHUCA B COLlIaIbHUX Mepeskax. BoHa /1aBHO 1 BAalio BUKOPUCTOBYETHCS B MAPKETHUHTY
1 KepyBaHHI TEpPCOHAJIOM, Ta HAWOUIBII IIHHOK € B OCBITI. J[Ba HAWrOJIOBHIMIMX KpUTEPil
aKTyalpHOCTI TeliMidikallii moasIralTsh y TOMy, 10 I'pa — IIe OJIMH 13 CIIOCO0IB MOTHUBAIIli, a TAKOK
1€ MIJICUJIIOE IHTEPEC 10 HaBYaHHS.

B HaBuaHHI refiMidikarisi BAKOPUCTOBYEThCS IS TOro, 1100 chopMyBaTH y CTYJICHTIB MEBHI
HaBUYKH y KOPOTKHH CTPOK, a TaKOX I Bi3yaii3aiii Ta MiJKPECIEHHsS i Ta HABUYOK, SKi
HEMOJIMBO a00 BaXKKO MOKAa3aTH TPAIUIIHHUM crtocoboM. OCHOBHOIO MepeBaroro remidikarii €
MOJKJIMBICTB JIETKO 3a0XOTHUTH CTY/IEHTA JO IMPOIECYy HaBYAHHS, HABITh SKIIO MPEIMET BHBUYCHHS
JIOBOJI1 CKJIATHUH, 4 TOJIOBHE — CTYJICHT MOKE€ SICHO OA4MTH CBiii TIporpec.

Ha Bigminy BijJ 3a3yOproBaHb, TECTIB Ta OMMUTYBaHb, MiJXiA redmMidikandi € KOMIUIEKCHUM.
CryneHT 6aunTh 3aBAAHHS SIK YACTUHY OUIBIIOI CHCTEMH, SIK €Tall Ha NUIIXY JOCATHEHHs MEeBHOL
METH.

Jlis BopoBamkeHHs reriMidikarii noTpioHo:

1.3ampornonyBatu HaropoAay 3a KOXXKHE 3aBJaHHS (Hampukiazd, Oaau JOCBIAY y AoJaTKax 3
BHUBUEHHS 1HO3EMHOI MOBH);

2.3BaK€HO CTUMYJIIOBAaTH KOHKYPEHIIIIO;

3.Hajatu MOXIIMBICTh AUTUTHUCS pe3ybTaTaMu CBO€EI Ipu (HAMPUKIIAM, Y COIMEPEkKax);

4.Tlepedauntu pi3HI crocoOu B3aeMmoAii (rpa OJMH Ha OJUH, KOMaHJa MPOTH KOMAaH[H,
KOYKHHU caM 3a cebe);

5.JlaBaTu MIBUAKUIN 3BOPOTHIH 3B’ 30K HA MPaBUJIbHI YU HEMPABUIIbHI .

[TpukmaniB BUKOPHCTAHHS Irop y HaBYaHHI y CY4acHOMY CBiTi 0OaraTo, Ta iX KiJTbKICTh
MOCTIHHO 3pocTtae. HalmonymnspHimia o0JacTh BUKOPUCTAHHS TeiiMidikaiii — BUBUEHHS 1HO3EMHOT
MOBHU. Bmanum mpukiagoMm MokHa BBaxkaTH rmiatdopmy Lingualeo. s mmardopma mpomonye
BHUKOHATHU JIEHHY HOPMY 3aHSATh HE3BUUHUM CIIOCOOOM — Harogysatu jieBa Jleo. Jlocsartu uiei metn
MOKHA YHTAIOYU TEKCTH, JUBISYNCH BiIe0 T4 BUBYAIOUM CIIOBA OOpaHOI KOPUCTYBadyeM MOBHU.
Tako>x MO>KHA MO3MaraTucs y po3mipi CBOro CJIOBHUKOBOT'O 3aIacy 3 IHIIMMH KOPUCTYBayaMH.



[1]
[2]

[3]

[Hmmit npuknag — HaBYaHHS MPOTPaMyBaHHIO. SICKpaBUM MPUKIAAOM CIIYKaTh IutatGopmu
Sololearn ta CodeWars, a Takox okpema rmiardopma caMe s BUBUEHHs MoBH Java - JavaRush.
[Tepma rurardopma mpornoHye ocBoiTH a00 OHOBUTH 0a30Bi 3HAHHS 3 ITporpaMmyBaHHs. KopucTtyBaui
MOKYTh BUKJIMKATH OJMH OJHOTO Ha irpoBi ayeni. KoxkHa ayenb ckiiagaeTbes 3 I SITU 3alUTaHb abo
MPOCTUX 3aBJaHb 3 MPOrpaMyBaHHsS, Ha SKi TpeOa JaTd BIAMOBiMI, TIOKM HE 3aKIHUYUTHCS dac.
[Tepemorkenb ayeni orpuMye OOHYCHI Oaiu JOCBiAY.

Codewars — mnardopma, sika MPOMOHYE HABYUTHUCS MPOTPAMyBaHHIO, BUKOHYIOYH MPAKTUYHI
3aBJaHHS PI3HOTO PiBHA CKiagHOCTi. OnUC eTarniB HaBYaHHS CXOXHH Ha paHTd MalCTPIB CX1THUX
OOMOBHMX MHCTCHTB. Take IOPIBHSHHS J0Ja€ MOTHBAIi Ta OaXaHHS IOYYTH cebe MmalicTpom
nporpamyBaHHsA. KopucTyBau Moke caM oOpaTu piBeHb CKJIQJHOCTI TOI YW 1HINOI 3agadvi Ta
MOTPEHYBATHCA, a00 K OAPa3y «IIiTH y O1ii».

JavaRush € ynikanbpHOI0 miaT¢opMoio 3 BUBUEHHS mporpamyBaHHa. KopuctyBau rpae poib
poboTa AMmiro, SKuii mparHe HaBYUTHUCS MPOTPAMYBATH, MO0 «IEPEHPOIINTHY» CBOIO OINEpaIiifHY
cucremy. KokHa Jexilis BHCTyHae sK KOPOTEHbKAa PO3MOBiAb 13 KMBUMU MPUKIAJAMUA, & MOTIM
KOPHUCTYBA4eBl MPOMOHYETHCS BUPIMIMTU JEKIJIbKA 3a/ad Ha 3aKpIIJICHHS MaTepiany. 3a KOXKHY
BHpIIIICHY 3a7a4y MOXKHA OTPHMATH IE€BHY KUIBKICTh ITPOBOi «T€MHOI Marepii», 3a sSIKy IMOTIM
MOJKHA TTPOYMTATH HACTYITHI JICKIII.

[[{o6 mBuaKO HAOYTH Ta MOKPAIIMTH HABUYKH, HABYaHHS y (hOpMI I'py € HAHOUIBII BAAIUM
pimennsM. ['efimidikariss Mae 6araro mepeBar y MOpiBHSHHI 3 TPAIUIIHHNMA METOAAMH HaBYAHHS
— MIBUJKICTb, MOTHUBAIlis, ICHUHM MpOTrpec, iIHTepec A0 HaBuYaHHA. ['pa 3a0X0uye MO30K MpaIIOBaTU
MIBUJIIIE Ta 3HAXOJWUTH OUTBII HeCTaHAAPTHI Ta edeKTUBHI pimeHHs. OgHAK CIiJI maM’STaTH, 110
0e3 sIKICHOTO KOHTEHTY reiimidikallist mpairoBatu He Oyie.

CnuCcoK BUKOPUCTAHUX JIKepeJi
“T"etimiikarris B OCBITI,” Ocsimanosa, 18.07.2019. [Online]. Available:
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“Does gamification work?,” Gamification Research Network (GRN), Sept. 16, 2013. [Online].
Available: http://gamification-research.org/2013/09/does-gamification-work-a-look-into-research
[Accessed: March, 02, 2021].
C. O’Brien, “Get ready for the decade of gamification,” Mercury News, Bay Area News Group
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FEMMI®IKALISI OCBITHBLOI'O MPOIIECY B IMIJITOTOBIII
IH>KEHEPIB ITPOBUX ITPOEKTIB
Ckackis I'. M. (skaskivg@tnpu.edu.ua)
TepHoninibcbKMii HALLIOHAJBLHUI NMeAArOriYHUIHA
yHiBepcuTeT iMmeHi Bosionnmupa I'natoka

Y cmammi onucano moorcnueocmi 6uKOpucmants i2po8ux mexHoio2iu 6 0C8IMHbLOMY Npoyect
npu  niocomosyi imdcenepieé icposux npoekmie cneyiarbnocmi Game Study wna  izuko-
mamemamuyHomy ¢haxkyiememi TepHONINbCLKO20 HAYIOHANLHO20 Ne0a202iuHo20 YHigepcumemy
imeni Bonooumupa I'namioxa. Ilooano pso npuxkiadie npakmuidHo2o 8Rpo8aA0NCeHHs ceumipikayii
ma npeodcmasiero ii 6nau8 Ha Gopmyearts npogheciunux KomnemeHmuocme Maudymuix gaxisyis
y cghepi ieposux mexHono2iu, Ha iX HABUUKU eheKmMUBHO20 BUKOPUCMAHH MYTbMUMEOIUHUX
MEeXHONI02IU, WMYYHO20 IHMeNeKmy y npoyeci HA8UAaHHA Y 3aK1a0ax UWOi 0ceimiu.
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IlocTanoBKka mnpodJjeMn y 3arajbHoMy BUTJIsiAi. OnHUM i3 MPIOPUTETHHUX HAMPSIMKIB
PO3BHUTKY Cy4YacHOI OCBITH € BIPOBA/DKEHHS Cy4aCHUX IU(POBUX TEXHOJOTIH, sKi 3a0e3medarh
MOJAJIbIIE BJAOCKOHAJCHHS OCBITHBOTO MPOIECY, a TaKOX MiABHINATH SKICTb, JOCTYIHICTh Ta
e(eKTUBHICTh OCBITH. SIK HACIIOK OJHUM 13 BaXJIMBUX KOMIIOHEHTIB I[LOTO Ipoliecy Ha Kadenpi
iHpopMaTUKX Ta METOAMKH I HaBYaHHSA TepHOMUIBCHKOIO HAIiOHAIBHOTO IEJarori4YHOrOo
yHiBepcuTeTy iMeHl Bonomummupa ['HaTioka € 3acTOCyBaHHS IrpOBHX TEXHOJIOTIH Yy MiATOTOBII
cnemianictiB i3 ramy3i Game Study, mo mae Ha MeTi 3a0€3MCUCHHS IIKABUM HaBYAJILHUM
KOHTEHTOM Ta IOBCIOJHUM JOCTYHNOM /O HbOTO YYaCHHMKIB OCBITHBOI'O IpoLecy. 3ajisi LbOro
HAYKOBII Kadeapu po3poOIIsioTh MO/ETh BUKOPHUCTAHHS 3MIIIaHUX BeO- Ta XMapo Opi€HTOBAHUX
CEepeIOBUIL JOCTYIy 10 HaBYAJIbHOI'O KOHTEHTY Y4aCHUKaM OCBITHBOI'O IPOLECY; BAOCKOHAIIOIOTh
MEeNaroriydi  TEXHOJOril BHUKOPHCTAaHHS  iH(QOpMAIiiHO-KOMYHIKAI[IHHUX  TEXHONOTIA  Juis
dbopmyBaHHS IUGPOBUX KOMIETCHTHOCTEM MaWOyTHIX MPOTpaMiCTiB Ta I1HXKEHEpIB y ramysi
KOMIT T0TepHHX irop [1].

Ilepesik BupimieHUX 3aBAaHb. B Takux ymoBax MOJAEpHi3allli MPOIECY MiATOTOBKH
KBaJTiikoBaHMUX (haxiBIiB Y HOBOMY JI/PKUTAJII30BAHOMY CYCIIUIBCTBI BEIMKOTO 3HAYCHHs HA0yBa€e
IPAaKTUYHA CIPSIMOBAHICTh BUKJIAAAaHHA (aXOBUX IOUCLHMIUIH, iX IMO€JHAHHA 3 1HHOBALIMHUMU
METOAMKAMH, IHTEPAaKTUBHUMH METOJaMH HaBYaHHS, IO € BarOMHMM pYIIIEM B ONaHyBaHHI
CY4acHHUX
TEXHOJIOTIH, MiJBUIIEHHI e()EeKTUBHOCTI HaBUaHHS W SKOCTI 3HaHb, (OpPMYyBAaHHI MTOTPIOHHX
npodeciiHUX KOMIIETEHTHOCTEH Cy4YaCHUM CTyJIeHTaM [2].

TeopeTHYHUMHU OCHOBAMHU BIIPOBA/KEHHS ITPOBUX TEXHOJOTiH B OCBITHIA NpOIEC BHUIIOI
IIKOJIM HayKOBLSIMU KadepH € MPUHLUIN Ta 3aKOHOMIPHOCTI €JIeKTPOHHOTO HaBYaHHS; KOHLIETILIS
IHTETpOBaHOTO, TEOPisl IHPOPMALIIHHIX CHCTEM 1 MEPEK.

Bukuiaa cyri gocaigaxenns. 3arainoM mMojenp reiividikaiii HaB4aHHS MallOyTHIX (axiBIiB y
ray3i iHhpOpMaTUKH MiCTUTh TaKi CKIQIHUKH:

— Opranizaniitnuii — nependaydae HaAIAMTYBAHHSA TEXHIYHOTO Ta MPOTPAMHOT0 3a0e3MeYeHHS,
HaJIAIITyBaHHs 00JIIKOBUX 3aIUCIB CTYACHTIB Ta BUKJIAJayiB.

— Metoponoriuanii — mepejdadae BpaxyBaHHS OCHOBHHMX HAyKOBUX IIIXONIB  Ta
NOTpUMaHHS 0a30BHX MPHUHIMIIB MOJYJIBHOCTI, MOOUIBHOCTi, JOCTYMHOCTI, HPOQiIbLHOCTI
HaBYaHHSI.

— TexHonoriunuii — mnependaydae I1HTErPaALil0 yCIX HPOTPaMHUX CKJIAJHMKIB CHCTEMH 1
3a0e3MeueHHs! €JMHOTO JOCTYITy 1O HaBYaJIbHOI'O KOHTEHTY 3 PI3HUX IIaT(OpM.

— [Tporpamunii — BH3HAYAE CKIATHUKHA CHCTEMH HABYaHHS; 30KpeMa CHCTeMa YIpaBIIiHHS
HayanasM (MOODLE) (G Suite Ta Microsoft Office 365) Ta kopmoparuBaEx (Apache
CloudStack, Proxmox) xmapHux miatgdopm.

— JiarHOCTUUHUN — BHMarae MpoCTIHHOTO CIIOCTEPEXEHHS 1 aHalli3y (YHKIIOHYBaHHS yCiX
m1aTopm; 1110 CHCTEMAaTUYHO BUKOPUCTOBYETHCS Y MPOLIEC! MIATOTOBKU MailOyTHIX (haxiBIIiB.
OCHOBHUMM TEXHIYHMMH METOAAMU MPOEKTYBAaHHS Ta pPO3TOPTaHHSA IMX CKJIQJHHUKIB €:
BipTyaii3alis, KJacTepu3allis, IHTerpaiis 3 cepBicaMy MPOBITHUX XMapHUX BEHI0PIB.

VHpoIoBX OCTAHHIX POKIB BUKJIaJadaMu KadeIpu 1HPOPMATUKU Ta METOIUKHU ii HaBUaHHS
THITY im. B. I'natioka B nporieci reiimigikariii OCBITHbOTO MPOIIECY:

—— TPOaHaNi30BaHO MOHATTS Teimidikauii 1HGopMaIiiiHO-0CBITHROIO MPOCTOPY CHELU(IKY
BIIPOBA/KEHHsI ITPOBUX TEXHOJOTIH B 3aKjafax BUINOI Ta CEPeIHbOI OCBITH, OOIPYHTOBAHO
HeoOX1AHICTD iX MPOEKTYBAHHS HAa OCHOBI IHTETPOBaHUX MOJIEJIe HaBUaHHS;

— BU3HAQUYEHO CEepBICHI Mojendi, XMapHi MIaTGopMu  SKUX  HAHOLIBII  JOIIBHO
BUKOPHCTOBYBATH y MPOIECI CTBOPEHHS Ta BIPOBAHKEHHS IrPOBUX CEPEIOBUILL;

— JIOCJIIDKEHO TEOpPETHYHI 3acaau (popMyBaHHS ITPOBHX HABYAIBHUX CEPEIOBHII 3aKJIaJlIB
CEPEeIHBOI Ta BUIIIOT OCBITH;

— CIIPOEKTOBAHO MOJIENb, IKa MICTUTh XMapHi Ta TpaauLiiiHi BeO-cepBicH;

— PO3p00JEHO METOANKY HAaBYaHHS OKPEMHUX PO3JLTIB IHPOPMATUKHU 3 BUKOPUCTAHHS ITPOBUX
TEXHOJIOTIN y cepeHIN Ta BUIIN MIKOJI;
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— BHUKOHAHO iHTerparito xmapHux cepiciB G Suite Ta Microsoft Office365 i3 cepBicamu Be6-
OpIEHTOBAHOT'O CEPEOBUIIA TOCTABKM HAaBYAJIbHOTO KOHTEHTY;

— JIoCHipKeHO TpobieMaTuky 3abesneueHHs iHpopMamiifHol Oe3nexn iHdopMarlliiftHo-
OCBITHBOTO CEPEIOBUIIA 3aKJIa1y OCBITH.

Jns yciX JUCHUILIIH, IO YHTAlOTh BHKJIaAadi Kadeapu po3poOJIEHO iX eJIeKTPOHHI
HaBYaJIbHO-METOIMYHI KOMIUIEKCH Yy cucTeMi yrnpasiinaa HaBuaHHIM MOODLE:

® KUIBKICTh CTBOPEHHUX €NIEKTPOHHUX HAaBYAIbHO-METOJUYHUX KOMILIEKCIB — 39;

® KUIBKICTh CTBOPEHUX HABYAJILHUX pecypciB — nmonan 1300;

® KUIBKICTh CTBOPEHUX 3aBliaHb — moHaa 500;

® KUIBKICTh CTBOPEHUX TeCTiB — MmoHay 150, y sikux ckiazeHo moHan 4500 TecToBUX 3allUTaHb;

® KUIBKICTh TIEPETJIsAAiB HABYAJILHUX PECYpCiB Ta 3aBllaHb KypciB 3a yBech vac (O6ym3bko 10
POKiB) (PyHKI[IOHYBaHHSI CHUCTEMH YIpaBIiHHSA HaB4aHHAM — moHax 600 Tuc, mo BixmoBimae
65113bKO 35 THUC. EepersAiB Ha OJHOIO CTYIEHTA.

Y pe3ynbTaTi BIPOBADKEHHS MOJIEII IrpOBOTO HABYAIBHOTO CEPEAOBHINA Yy TPOIIEC
MIATOTOBKM MaWOyTHIX ¢axiBiiB BiOyBaeTbCs (POPMYBaHHS Ta PO3BUTOK KOMIIETEHTHOCTI 3
BUKOPUCTaHHS PO3MOJUIEHUX KOMIT IOTEPHHUX PECYpCiB, IO HAJAIOTHCSA 32 BUMOTO) /Il HABYAHHS
Ta IPOBEJCHHS HAYKOBUX JIOCIIIIKEHb.

Mopuens oprasizarii HaBYaJIbHOT AiSUTEHOCTI CTY/ICHTIB HA OCHOBI iIrpOBMX TEXHOJIOTIH 3MIiHIOE
TpaauUiiHUN Tiaxig A0 HaB4yaHHA [3]. TeXHONOTIYHUN KOMIOHEHT MOl BH3HAYa€ CHUCTEMY
METO/IiB HaBYaHHS, 30KpeMa:

o OYHE HaBYAHHS (JIEKIIisl, TOSICHEHHS, TIPE3EHTAIlis, JIEMOHCTpAIis);
° IHTEPAaKTUBHI METOAM (OMMUTYBaHHS, IUCKYCisl, KEHC-METO/);

® METOJM CICKTPOHHOIO HaBYaHHSA (BeO-Opi€eHTOBaHE HaBYaHHS, BeOIHApH, CIILJIbHA
MiArOTOBKA JOKyMeHTiB, pobota B XOHC)

. NPaKTUYHI METOAH (irpOBi MPOEKTH, TPEHIHTH, BOPKIIONH, MAWCTEP-KIIacH).

3arajyom I1i METOM CIIPSIMOBaHI Ha 3a0e3MeueHHs METO/I0JI0T11 3MIIIaHOTO HAaBYaHHS.

X 3acTocyBaHHs MOKIMBe Iij Yac JeKmii, j1a6opaTOpHUX pOOIT, TPEHIiHTiB caMocTiiiHOi
po0OTH, IHAUBIAYaTbHUX 1 TPYHOBUX (JOPM POOOTH.

Ha xadenpi akTUBHO CHUCTEMAaTHYIHO BiAOYBa€ThCS BUKOPUCTAHHS MyOTIYHUX Ta MPUBATHUX
XMap sk 3aco0y HaBuanHs. Takumu my6niunuvu xmapamu € G Suite Ta Micorosoft Office 365. Ix
PO3POOHHUKHU MPOMOHYIOTH O€3KOIITOBHI MIAMUCKH AJs OCBITHIX 3akiadiB. SIK HACHIAOK CTYACHTH
Ta BHUKJIAJa4yl OTPUMYIOTh KOPHNOpPATUBHI OOJIIKOBI 3amucH IUX XMapHUX miatdopMm. HapuanHus
BUKOPUCTaHHIO I1MX MiaTopM MOXKHA 3A1MCHIOBaTH NPAaKTUYHO Yy BCIX Kypcax ¢axoBoi 3
1H(OPMATUKH.

30kpemMa, BUKJIaaul IUIaHyI0Th HaBYaJIbHI 3aBAaHHs, CAMOCTIHY POOOTY CTYAEHTIB, OHJIalH-
KOHCynbTallli 3a gomoMoror cepsiciB Calendar. JInsi HaBYanbHUX JEMOHCTpAIliM, MPOBEIECHHS
BeOIHAPIB e(eKTUBHUMHU XMapHUMM cepBicamu € Google Meet, Hangouts, Skype s 6i3Hecy
TOIIIO.

AKTyaqbHUMM MUTAaHHAMM Teiimidikallii y HaB4aHHI € iX IHTerpauis Mk co0010 Ta 3 IHIIUMHU
3acob0amM HaB4yaHHA. Taka 1HTerpamiss Mae 3a0e3nedyBaTH JOCTYMHICTb KOHTEHTY Y PI3ZHHUX
XMapHHUX cepBicaxX, AOCTYH 3 MOOUIBHHUX MPHCTPOiB, MOXJIMBICTh MOHITOPHHTY MisUIBHOCTI
CTY/ICHTIB.

Ha xadenpi iHpopmaTtuku po3ropHyro xMapy Ha ocHoBi muiatdopmu Apache CloudStack. ¥V
HIi 00’€MHaHO OOYHMCIIOBAJIbHI TMOTYKHOCTI 4-0X CEpBEpiB, IO /A€ MOMJIMBICTH OJHOYACHO
BUKOHYBaTH 10-KH BipTyaJIbHUX KOMIT IOTEpiB. 3aBJISKHA PO3IIUPEHUM MEPEKEBHUM MOKIUBOCTAM
1aTQOpPMH, IPALIBHUKN 00’ €HAIM 11 KOMIT IOTEPH Yy 3HAYHY KIJIBKICTh BIPTyaJIbHUX Mepex. J{is
3a0e3neueHHs MOBCIOAHOTO JIOCTYIY A0 BipTyalbHUX JabopaTopiil 0yi0 opraHizoBaHo 2 cepBepu
BIpTyaJIbHUX MTPUBATHUX MEPEXK, SKi MPAIFOIOTH 32 PI3HUMH MPoTOKoIamMH. OTOX, CTYJCHTH MAIOTh
MOJKJIMBICTh TPALIOBaTH 3 LUMH J1a00paToOpiIMU MPAKTHYHO 3 OYyAb-SIKOTO NMPHUCTPOIO, L0 Mae
JOCTYT 10 Mepexi [HTepHer.

Taka oprani3zaliisi OCBITHBOI'O MPOIIECY J1a€ MOXKIUBICTH CTBOPUTH B pamkax pobdotu STEM-
ueHTpy Kadenpu irpoBi naGoparopii Ais CHUIBHOI peanmi3alii IrpoBUX TPOEKTIB y Tays3i
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KOMIT IOTE€pHOT iH)KeHepil Ta MOJIeoBaHHA. Y Wil 1abopaTopii BUKOPUCTOBYIOTHCS SIK BIpTyallbHI
Mepexi margopmu Apache CloudStack, Tak 1 BHyTpiIIHI.

BucHoBku. Bukinanadi kagenpu BIpoBaKyIOTh IrpOBI TEXHOJIOT1] HAaBYaHHS NP IMiATOTOBII
(haxiBIiB y Tally3i IH)KEHEpIi IrpOBUX MPOEKTIB Ta MAHOYTHIX BUUTENIB 1HHOPMATHUKH, AOTyUaOUH
iX mpo mpouecy aHami3y, CTBOPEHHs, MHPOCKTYBaHHS Ta MOJEIIOBAHHS pEATbHUX IPOEKTIB,
KOOPJMHYIOUM Ta KOHTPOJIIOIOYHM KIIOYOBI eTanmu poOoTu. PosropHyri Xxmapai mabopaTopii
J03BOJISIIOTH 00’ €IHYBAaTH OKpeMi Mepexi CTyIeHTIB. SIKk HacHiOK OTPUMYEMO CKIAJCHY MEpPEKY
rpynu. Takuii miaxin 3a0e3nedye CIiBIPAIiO Ta IPYNOBY poOOTY CTYACHTIB, cupusie GopmMyBaHHIO
HaBUYOK €()EKTUBHOTO BHUKOPUCTAHHS HU(PPOBUX TEXHOJIOTIH B OCBITHhOMY. | eiimidikariis crana
BaroMoOl CKJIaJIOBOIO YCIIIITHOTO BIPOBA/PKEHHS HOBHMX MIJXOJIB O HaBYaHHs, IO JOMOMArae
CTY/ICHTaM aKTHBHO CaMOCTiHO 37100yBaTH HOBI 3HaHHS, (opMyBaTH HaBHUUKH KOMYHIKallil,
KPEaTUBHOTO Ta KPUTUYHOTO MiJIXO1Y JI0 OLIHIOBAHHS MPOOJIeM Ta JOCTIIHUIIBKOT POOOTH.
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PO3POBKA CITEHIAJII30OBAHOI I'POBOI TPOI'PAMH JJ1Is1 BABUEHHS
PO3/ILJIIB KOMIT’'IOTEPHOI JJIUCKPETHOI MATEMATHUKHA
Boiitko B.B., ben3 C.B., Bypoesio C.M., /lenuciok A.B.
(svbevz@i.ua, burbelo@vntu.edu.ua, iskirskij@gmail.com)
BinHunbkuii HaioHAJLHUI TeXHIYHUI YHiBepcHTET

Pospobneno nasuanviy xomn’tomepmny epy, npusHaueHy 01s 6USUEHHs PO30ilie OUCKPEmHOIL
mamemamuxu. Ipa peanizosana 3a kouyenyicto Game Based Learning. 3ab6esneueno
ayodiocynposio npoxoodcenns epu. Pospobaeni epaghiuni dooamxu ma crodxcem epu OpieHmMOoBaHi HA
3ayiKasIeHHs KOPUC)8add HAGUANIbHUM NPOYecoM. 3adaui 0na emanié epu po3pooieni 8ionosioHo
0o HasuanvHoi npocpamu 3 Kypcy «Komn’romepna ouckpemna mamemamuxay. Ilpocpamma
peanizayis Hag4aIbHOI 2pU BUKOHAHA 3 BUKOPUCMAHHAM MOo8u npoepamyeanus CH.

CrpiMKHii picT cydacHUX 1H(QOpMaLIMHUX 1 KOMIT'IOTEPHUX TEXHOJIOTIH 3yMOBIIIOE PO3BUTOK
irpoBoi 1HAYycTpii. KomMn'toTepHi irpu akTUBHO BXOJAATH Yy KUTTS JMoAuMHHU. KpiM po3BakanbHOI
METH, IrPOBI MPOrpaMu BaXXKIIMBO OPI€EHTYBATH Ha 3aCTOCYBaHHS B HaBYAJIbHO-OCBITHIX 3aco0ax Juis
aKTHBI3aIli HaBYAJILHOTO Tpoliecy KopucTyBadiB [1]. BaximBo mMpoBeCTH aHali3 MOKIUBOCTEH 1
BHMOT JI0 CTBOPEHHSI PO3BHBAIOUMX HABYAJIBHHUX MPOTPaM Ta 0 X MPAKTUYHOIO BUKOPUCTAHHS.

baratema gocniKEeHHSIMU BUSBJICHO BUCOKMM MOTHBAIIMHHN €(DEKT KOMI IOTEPHHUX 1TOp,
1110 3a0e31euye 3aliKaBIeHICTh KOPUCTYBaYiB y BUBYEHHI MaTepiaiy i TpeHyBaHHI CBOiX HAaBUKIB Ha
KOMIT IOTEPHOMY TpeHa)epi, a TAaKOK CTUMYJIIOBaHHS pO3BHBaI040l (PYHKIII] KOPUCTYyBauiB iIrpoBOT
nporpamu [2]. HaBuanpHi KOMO'TOTEpHi irpu CHOpPHUSAIOTH MMi3HABAIBHOMY PO3BUTKY JoAuHH [3].
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IrpoBi TpeHa)kepu JOMOMAraroTh MOKPAIIUTH MaiCTEPHICTh KOXKHOTO T'paBlLs MPU pPO3B’sI3yBaHHI
oOpanoro Tumy 3aBaaHb [4]. HaBuanmpHi irpoBi mporpamMu JO3BOJIIOTH HaIaTH MOTPiOHMIA
TEOPETUYHHI MaTepian, MPOBECTH IPAKTHYHE TPEHYBAaHHS, OLIHUTH SIKICTh 3HAaHb Ta BMiHb
KOPHUCTyBa4a, a TaKOX BpaxyBaTH IHIAWBIIyaJbHI OCOOJIMBOCTI Y4YHS ¥ aJanTyBaTH irpoBe
CepeloBHILE Ta PIBEHb CKIIAAHOCTI 3aBJaHb IiJi KOHKPETHOTO pecHoHieHTa. ToMy po3poOka i
JOCITIJDKEHHSI ITPOBUX TEXHOJOTIH Ta HaBUYaJIbHO-ITPOBUX MpOrpaM SK 3aco0iB aKTHBI3AIil
HABYAJIBHOT'O MPOLECY € aKTYAIBHOIO 33/]a4€l0 Cy4acHOI CUCTEMHU OCBITH.

Meroro po0OTH € aKTHBi3alis HABYAIFHOTO MHPOLECY IUISIXOM BIIPOBAHKEHHS KOHIICTIII]
Game Based Learning (GBL), mo peamidye HaBuYalibHI TEXHOJOIi, 3aCHOBaHI Ha IIPOBHX
CUTYyallisX, IUIIXOM PO3pPOOKM Ta BUKOPUCTAHHS CIIEL1ali30BaHOI HABYAJIBHOI IMPOBOI IPOrpaMu
JUIE BHBUCHHS OKPEMHX pO3JAUIIB KOMII'IOTEPHOI IHCKPETHOI MaTeMaTUKU 3a HaBYAIBHOIO
MIPOrpamMoro I CTYACHTIB crienianbHOCTI 121 — «[HKeHepis mporpaMHOTo 3a0e3meueHHS .

OO0’€KTOM JOCHIJDKEHHS MOCTAIOTh MPOIECH Ta TEXHOJOTIi PO3pOOKM HAaBUYAIBHHUX ITPOBUX
npoayktiB. [lix mpeaMeToM AOCTIKEHHST PO3YMIEMO CydacHI HaBUajbHI IrPOBI Mporpamu, 3acodu
ix ohopmiteHHs Ta peamizaiii.

CyuacHuil eTanm pPO3BUTKY KOMI'IOTEPHHMX IrOp XapaKTepU3YeTbCA THM, 110 MeEXI MIXK
PO3BOKAIBHUMHU Ta HABYAJIBHUMH irpamMu cTUparoThes. ChOrojHi HaBYalbHI irpu 3a ¢GopMoro i
cTpaTeriero peaiizanii HabIMKAIOTHCS 10 po3BaXalbHUX. HaBYaHHs 3 BUKOPUCTaHHSIM KOMI'TOTepa
SIK CBOEPIJTHOTO TPEHAXKepa CTae OLIbII JOCTYITHUM 1 IiKaBuM [2-3].

HaBuyainbHi irpu Opi€eHTYIOTBCS Ha CAMOPO3BUTOK 1 camopealizallilo KOpUCTyBadiB y mpoiieci
BUBYCHHS 1 3aKpilUIeHHS MaTepiany B irpoBidd ¢opmi. Takmii miaxin 3HaAWIIOB peaizaliio B
konuenmii Game Based Learning — HaBuaHHs, 3acHoBaHOro Ha rpi [5]. Tloku HaBuaHHS YH
OoTpUMaHHS 1H(OpMaLii CHpUiMAaEThCs SK HYAHWNA TpPOIEC, IO MOTpedye MEeBHUX 3yCHIb abo
IpUMYyCy, y4€Hb HE MOTHBOBAaHUI Ha 3aHATTA. 1OMYy Ba)XJIMBO BHUKOPHUCTOBYBaTH €(EKTUBHI
IHTepaKTHBHI 3acO0M HaBYAHHS 3 BUKOPUCTAHHSIM IrPOBUX METOJIB, SIKI MOTUBYIOTH KOPHUCTyBada
aKTUBHO BKJIIOUATUCS B OCBITHIH mpomec. OcoOMUBICTIO KOMI'IOTEPHUX HABYAIBHUX Irop €
Oe3mocepeHs yd4acThb TpaBLOS B TOMISAX, IO PO3TOPTAIOTHCS. I[HTEpakTHBHA B3aeMOIis 3
HaBYaJIbHUM IFPOBUM TPEHAXEPOM, Ha BIIAMIHY BiJl IAaCHBHOIO MEPErNIAly TEOPETUYHOIO
MaTepiaiy, J03BOJIs€ 3aI[iIKaBUTH KOPHCTYBava i aKTHUBI3yBaTH HOTO poOOTY.

KepyBaHHs HaBYajibHMM IpOLIECOM M OLIHKAa pe3yabTaTiB HAaBUaHHs 3iHCHIOIOTBCA 3a
IIOTIOMOTOI0 MOJENl 3HAaHb 1 MOJENl HAaBUYOK, SKI SIBISIOTH CO00I0 0€3i4 3MIHHMX, IO 3a
pesyabTaTaMH iAeHTH(IKaii Al KopHcTyBauiB 30epiraloTh NOTOYHHMH piBEHb 3HAHb KOKHOTO
pEeCroHICHTA 3 BIJTIOBITHUX TeM MPEIMETHOI 00JI1acTI.

MonynbHa apxiTeKTypa NporpaMu Mae JIEpeBONOJIOHY CTPYKTYpY. Y By3Jsax i€l CTPYKTYpH
PO3MIIIYIOTECS MPOTrpamMHi MOAYIMI, a AYTH BU3HAYAIOTh l€papXiuyHy MIAMOPSAKOBAHICTH MOJYJIIB.
SIKII0 B TEKCTI MOAYINS 3HAXOAUTHLCS MOCUJIAHHS HA IHIIUN MOAYNb, TO Il MOAYJi Ha CTPYKTYpPHI
cXeMl BiJNOBIIHO 3'eaHye jyra. OyHKIII BEpXHBOrO PiBHS 3a0€3ME€UYyIOTHCSI TOJIOBHUM MOAYJIEM,
SAKUH Kepye MiJUIerTUMH QYHKIISIMH M1JIeTTINX MOYIIB.

J1st po3po0K1 OCHOBHOTO aJITOPUTMY OYJIO BUKOPUCTAHO HaOlp rojJoBHUX (PyHKIIH. 30Kkpema
BUKOpHcTaHo mabsioH ViewModel.cs i #oro 6a3zoBi ¢ynkimii: PlaySound() sk merom s
3a0e3neyeHHs] BIITBOPEHHs 3BYyKoBoro (aiiny, DataContexts sik 3MiHHI, IO NPUB A3YIOTHCSA 10
eNeMEeHTIB KepyBaHHS y VIEW sk iX BJIaCTUBOCTI AJsl 3MiHM Bi3yaJbHOTO BHY BiIIOBiIHOTO
eJleMeHTy KepyBaHHs, Activate() sk QyHKIIIs, IO peai3ye mepexij Bij KapTy 3aBIaHb J0 0OpaHOTo
piBHs, ChooseErrorVoice() sk MeToa, 10 onpalboBy€e MOBIIOMIICHHS PO HEMPABHJIbLHE BUKOHAHHS
3apnanHsa, MainWindowVM() sk KOHCTpYKTOp, 110 3a0e3rnedye 3arajbHy poOOTY KOMIT IOTEPHOI
rpu Ta 3IIHCHIOE 3amyCK YCiX HeoOximHuX ¢yHKUiH, a Takok Commands sK BIacTHBOCTI
KHOTIOYHHX €JIEMEHTIB KEPYBaHHS, M0 BHKIWKAIOTH BIANOBITHY MNpPHUB 3Ky 1O KHOIKH, IO
HATHCKAETHCS.

Takox Bukopucrano 1mabmon Model.cs 3  #oro ¢ynkmionaaom, 3okpema: list
BoardScribbledFigures  sx  cnmcok, 1O  MIiCTUTH JgaHi mpo  pi3Hi  ¢irypw, AKi
BHKOPHCTOBYBaTUMYThCSI TP BHUKOHaHHI KOHKpeTHoro 3aBaaHHs; list BoardSelectedFigures sk
CIIMCOK JaHUX Mpo oOpaHi ¢irypu s BigoOpakeHHsS pe3yiabTaTy BHKOHAaHHS 3aBIaHHs; Class
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SteplModel sik knac omucy anropuTMy BiIIOBIHO BUKOHAHHS IMEPLIOTO 3aBIaHHS, JUIS KOXKHOTO
3aBIAaHHS TPU aHAJOTIYHO CTBOPEHO CBIA KJac, IO peali3ye KOHKPETHUH allTOPUTM;
StartNextLevel() sx ¢yHKkItis, M0 BUKIMKAETHCS NMPH BUKOHAHHI MOCTABJICHOTO 3aBHaHHS (TYT
BUKOHYETbCS TNEpEeBipKa Ha KUIbKICTh MPABUIBHO BUKOHAHUX 3aBJaHb 1 3aJIE)KHO BiJ pe3yabTaTy
3IACHIOETHCS TIEpeXif] 10 HACTYITHOT'O 3aBAAaHHS YU J0 TOJIOBHOI KapTH TPH).

Po3pobriena koM’ oTepHa HaB4ajabHA irpoBa IMporpama Mpu3HaueHa Jisi BUBYCHHS PO3LTIB
KOMIT'IOTEPHOI JTMCKPETHOI MareMaTuku. lIporpama Moke BHUKOPHUCTOBYBATHCS SIK CBO€PIIHMM
TpeHa)kep AJi1 MPAKTUYHOTO TPEHYBAHHS 3 PO3B’A3yBaHHA OOPAHOIrO THUIY 3aBlAaHb. |aKoX
3allpONOHOBAHA TIPOrpaMa JI03BOJISIE OI[IHUTH HaBUYAJIbHI JIOCSATHEHHS KOpHcTyBada. IrpoBa
rporpama peajtizoBaHa MOBOO iporpamyBaHHs C#.
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PO3POBKA TEXHOJIOI'TYHUX PILNEHDb JJI1 HU®POBUX NJOJATKIB 3 I'POBOIO
KOMIIOHEHTOIO IS IIIATPUMKHU HABYAHHA METOJAM AHAJII3Y JAHUX
Mamuuy T.I., Mamuuu 1.5,
(tetyana.mamchych@gmail.com, mrmollyjoker@gmail.com)
BoauHcbkuii HanioHaIbHUI yHiBepcuTeT iMeHi Jleci Ykpainku

Hana poOora npucBsideHa po3poOli MiIXOAIB JJIsi CTBOPEHHS KOMIT IOTEPHUX TEXHOJIOTIH 3
ITPOBOIO KOMITOHEHTOO JUIsl HABYAHHS MAaTEeMAaTUYHUM JTUCIUIUTIHAM PIBHS BUIIIOI OCBITH.

[lomynsipHicTh KOMI'IOTEPHUX ITOP 3pOCTa€ 3 KOKHUM POKOM, a YMOBH KapaHTHHHHX
o0MexeHb 11bOMY TUIBKH CHpHsoTh. Cepell yciX KaHpiB Irop OCBITHI 3aliMalOTh OCOOJIMBE MICIIE.
llefi cerMeHT PUHKY CTAaHOBUTH IMOKH HEBEIMKY YacTKy, XO4a CYCHIIbHUN 3alHUT Ha Taki irpu
3HAYHUMN.

[{udpoBi NPOAYKTH HaBYAIBHOTO MPU3HAYECHHS] MAIOTh CBOIO CHENH}IKY, KA YCKIAIHIOE 1X
CTBOpEHHSI.

[To-mepire, cama MeTa TaKUX irop — CTBOPHUTH JOJATKOBY MOTHBAIIIO J0 HaBYAHHS, KOJIU
JIOJIMHA TIOBHHHA 3MYIIyBaTH ceOe JI0 PYTMHHUX TPEHYBaHb, 3allaM'sTOBYBAaHHS, ITOBTOPEHB
nonioHuX Aiid. Po3poOka MCUXONOTTYHUX TEXHOJOTIH A MHUX 3yCHJIb € caMe MO co0i CKJIaTHOI0
3aJ1a4€ro.
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[To-npyre, y MareMaTHuHil OCBITI pIBHS BHIIOI IIKOJW TPAKTHYHO HEMAaE 3aBJlaHb,
00OMEXEeHHX MPOCTUMHU YCHUMHU OOUMCICHHSIMH. 3ayBa)KUMO, JUISI MOJIOJIIOL Ta CEPEeIHbOT MIKOIU
PO3pO0IIEHO JOCUTH 0arato irop Ta TPeHaKEpiB IJIS BiAMpAIfOBaHHS apu(METUIHHUI i, JIOTTYHUX
3a/1a4, TEOMETPUYHMX, HaBITh JUISl HECKJIQJHMX MOXIIHMX Ta 1HTErpadiB. A OT CKIaIHIII 3amadi
YK€ BaXKKO peallizyBaTH 3aco0amMul JUHAMIYHUX KOMITFOTEPHHX irop. Xo4a MiABUIICHHS MOTHBAIIIi
JI0 HABYaHHS Ha IIbOMY PiBHI aHITPOXH HE MEHII Oa)KaHe.

[To-TpeTte, cknagHicTh HAOOPY MaTEMATUYHUX CUMBOJIIB € CYTTEBUM Oap'epoMm.

[To-ueTBepre, po3poOKa KOMITIOTEPHHUX JOJATKIB, SKI T€HEPYIOTh MaTeMaTW4HI 3ajadi,
MOKE MOTpeOyBaTH HAYKOBUX JOCIHIPKEHb B raimy3i mMaTeMaTuku. [Ipy olHAaKOBOMY TEKCTOBOMY
(dhopmyTrOBaHHI MaTeMaTUYHA 3a/1a4a MPU PI3HUX Ha0Opax YMCIOBHX MapaMETPiB MOKE MaTH Pi3HY
KUTBKICTh PO3B'S3KiB, a00 * HEe MaTH iX 30BCciM. Kpim TOro, i piBeHb CKJIQAHOCTI MOKE KPUTUUIHO
3aJIeKaTH B YHCIOBUX TapaMeTpiB, KOJIM 3ajlada “BHUIJISAAE” OJIHAKOBO. B cucremax
aBTOMAaTMYHOTO TEHEPYBAHHS 3a/a4 BHUIIAJKOBHI BUOIp MapaMeTpiB € OYEBHIHUM 1 3pyYHHM
CIIOCOOOM  YIpaBJIiHHS BHUXIJIHUMHM JIaHUMH, ajie IMOTpedye TomepeHix JOCTIHKeHb 1010
JOMYCTUMOI 001acTi U1st BUOOPY HapameTpiB.

[To-n'siTe, B meAKUX poO3JAiJIax MaTeMaTHKH HaOlp 3a/ay Jayke OOMEXEHHUM, aje BCl BOHU €
OOOB'I3KOBHMH ISl OTIPAIOBaHHA. Pi3HOMaHITHICTH BapiaHTIB 3a0e31euyeThCsl TUIBKH Pi3HUMHU
3HAYEHHSIMU YHCIOBUX MapaMeTPiB.

Takowo &IUCHUIUIIHOIO € aHami3 gaHuX. Jlmg imocTpamii po3ryissiHeMO TeMy ONHCOBUX
cratuctuk. KoxkeH cTyneHT mae BUKOHATH HaOip 3aBlIaHb 3 OOYMCIICHHS CepeIHbOr0, MEiaHWU,
aucrepcii, koedilieHTa KOpemsIii Ta iHIIUX CTATUCTHUK, 3aBJIaHHSAM BHKJIagava € 3a0e3TmeueHHs
pI3HMX BapiaHTIB JaHUX. Taki 3aBIaHHS MOTPIOHO poO3pOOJATH MJisi TOTOYHMX 3aHSTh, IS
JOMalIHIX 3aBlaHb, JUISI CaMOCTIMHOI pPOOOTH, JII MOIYJBHOTO OIIIHIOBAHHS, (iHAIBHOTO
€K3aMEHYBaHH, a I1e Oa)kaHO Ui IHAMBIAYAIbHUX 3aBJaHb TPEHYBAJIBHOTO Xapakrepy. OCKiIbKU
1€ y BEJIHKii Mipi aNropuTMiyHi 3aBAaHHs, 00UMCIeHHs 3a (OpMyJIaMu, TO CIiJl OYiKYBaTH SIBHY
MPUAATHICTh JUIsl aBTOMATHU3AIlil caMOro Ipoliecy reHepyBaHHs 3aBJaHb, MEPEBIPKU MPaBUIBHOCTI,
a MpH J0JaBaHHI IrPOBUX KOMIIOHEHT MOYKHA CHOJIBATHCH Ha CYTTEBY KOPHUCTH IS HABYAIBHOTO
MPOLIECY.

B acrmiekTi cTBOpeHHS MpOrpamMHUX MPOAYKTIB JaHOTO MPU3HAYCHHS 3ayBaXXHMO, IO Mig0ip
YHUCIOBUX JAaHUX Y I[bOMY BHMAJKy € OKpEMOK MaTeMaTHYHOI0 3ajauero. BizbmemMo xoua 0
3HAXOJDKEHHS Koedimienta kopensuii. baxanuil mporpaMHUil TeHepaTOp Mae CTBOPIOBATU Takl
Ha0OpH JTaHUX, SKI OXOIUTIOIOTH BCl SIKICHO MOYKJIMBI BUTIQJKU: BUCOKI, HU3bKI Ta CepeH] 3HaYCHHS
Koe(Qilli€HTa, CTATUCTHUYHY 3HAUYINICTh, a00 HE3HAUyIIiCTh JUIs PI3HUX PIBHIB 3HAYYIIOCTI.
Po3pobneni s Li€i METH aIropuTMH TaKy pi3HOMAHITHICTh Ta OBHOTY PO3KPUTTSI TEMH MOXKYTh
3a0€3MeYnTH.

LlenTpoM Hayku 1po AaHi BOIMHCHKOro HAIllOHANBHOTO YHIBepcuTeTy iMeHi Jleci YkpaiHku
pO3MOYaTO IIPOEKT 13 CTBOPEHHS MPOTPaMHUX MPOAYKTIB I MIATPUMKH HAaBYAJIILHOTO MPOIIECY 13
MaTeMaTUYHUX JUCHMIUIIH, 30KpeMa, Ais aHamizy JaHux. OpHuM 13 3aBIaHb € po3poOka
reHepaTopiB 3ap/aHb JUIs 3a0e3MeueHHs pI3HMX pIBHIB €K3aMEHYBAHHS Ta TPEHaXKEpiB s
CaMOCTIHHOI poOOTH. 3alydyeHHs IrpOBHUX €JIEMEHTIB Ul TaKuX TPEHaKEpiB PO3IIIANAEThCA SIK
BAXKJIMBUIA €JIEMEHT.
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VK 004.418
KOMIT'IOTEPHA ITPOT'PAMA JI151 TPEHYBAHHS OIIEPATOPIB BILJIA
B ITPOBINA ®OPMI
Pomaniok® O. H., Koasns' JL I., Korimuk? C. B., Mapymak® A. B., IlImauxtox” B. A.
(rom8591@gmail.com)
1BiHHI/1uLI<I/II7I HalllOHATBHUN TEXHIYHUHA YHIBEPCUTET,
?Onechbka HAIOHATBHA AKAJEMisl XAPYOBHX TEXHOJIOTH

3anpononosano npocpamuuti npoodykm 0as niozomosku onepamopie bBII/IA. Busnaueno
nepesazu 6UKOPUCMAHHI BNPOBAONCEH020 NiOX00Y 00 mpernysants. Hasedeno nepenix ¢hynxyiii ma
ocobaueocmetl npocpamHoz2o 3acmocyHky. Haodano ingopmayiro npo eascnusicme  86ederis
asmomamu3o8anoi cucmemu mpeHnyeants onepamopa bIL/IA.

besninotHi mitanehi anapatu (BIJIA) 3 KoXHHM pOKOM 3aiiMarOTh BCe OUIbINE MicIle SIK Y
BIMCHKOBIM, Tak 1 B MUBUIBHIA cdepi. [lepeBakHa OLIBIIICTh Cy4YaCHHX TEXHIYHUX CHCTEM
kepyBaHHs BITJIA 3anumaeTbcs OpieHTOBAaHMMH Ha JIIOJUHY, SIK KIIOYOBY JIAHKY B YyIPaBJliHHI
IUMH CHUCTeMaMH. Tomy pO3BUTOK 3actocyBaHHi bBJIA B VYkpaiHi morpeOye He TUIbKH
YIIOCKOHAJICGHHSI TEXHIYHUX 3aco0iB, a W BUBYEHHS OCOOIMBOCTEH MisUTBHOCTI OIEpaTopiB
kepyBanHs BILIA, ix npodeciitHoro 1060py, po3poOKu mporpam ix miAroToOBKYU Ta TpeHyBaHHS [1].

EdexTuBHicTh mpodeciiiHoi AisIbHOCTI omeparopa OE3MiIOTHOTO aBialiiiHOTO0 KOMIUIEKCY
Jiep>KaBHOI aBiallil XapaKTepU3yeThCsl 3JaTHICTIO SKICHO BUKOHYBATH I[IOCTaBJICHI 3aBJaHHS MpHU
MiHIMaJpHIN BHTpaTi pecypciB [2]. Lle mepenbavae HasBHICTH CydacHUX CHCTEM TMPOQeECiitHOro
BiIOOPY Ta OCBITH, HAYKOBO OOTPYHTOBAHOTO PEXHUMY Ipalll Ta BiJIIIOYMHKY, POOOYOro MicI,
BIJIMTOBITHOTO BCIM BHUMOTaM I1H)XXKCHEPHOI TCUXOJIOTIl Ta €proHOMiKH. YHi(iKaiis Ta THITi3aIlisa
OpraHiB YIpPaBJIiHHS KOMILJIEKCOM 1 3aco0iB BimoOpakeHHs iH(oOpMalii IT03BOJSITh 3HU3UTH SIK
HMOBIpHICTh 3IIHCHEHHS TMOMWJIKOBUX [iif, Tak 1 MMOBIpHICTH BTpaTH 4acy Ha aJamnTalliio o0
HE3BUYHUX a00 MaJlO3HAMOMHM iHTep(encl € nuTaHHs i1 MOKpAIIeHHS 3 METOK IIiJIBUIICHHS
MPOAYKTHBHOCTI.

[TporpamHuii HPOAYKT poO3po0sieHO sl TpeHyBaHHS peakuii omepatopa Oe3MiJIOTHOIO
mitTampHOrO amapary. OCHOBHOIO METOIO € CTBOPHTH JOJATOK, IO 3a0e3MeYlTh IOBHHMA
GyHKIIIOHAaN TPeHYBaHHS KOPUCTyBaua 3 BUKOPUCTAHHSM TpacdiyHoro iHTepdeiicy. Y rojJoBHOMY
MEHIO0 TMepeadadeHa MOXIIMBICTh 3MIHUTH OCHOBHI HaJlalITYBaHHS CKJIAJHOCTI TpPEHYBaHHS.
Ilepenbauena 3MiHA IIBUIKOCTI NMEPEMILIEHHS TaHKa, KUIBKICTh 3apsjiB, TPUBAIICTh IPOLECY
TpeHyBaHHs, BHOIp aBTOMATHUHOI a00 * KOPHUCTYBAIbKOi TpaekTopii pyxy Tanka. CepemoBwiie
B3a€MOJIIi 3 KOpPUCTYBadeM BMMarae BiJi onepaTopa IIBUAKOI peakiii AJs OTPUMAaHHS BIIyYHOTO
nonajaHHs no . [1i1 yac akTMBHOTO TpeHYBaHHS 10 poOoyiit 06acTi Oyae nepemiaTucs TaHK
3a SKUM TOTPIOHO CIIJAKYBAaTHU Ta MPOBOAUTH BIy4HI mocTpinu. Ilicns 3aBepleHHs TpeHyBaHHS
KopHcTyBaua Oyzne MpoiH(OPMOBAHO MPO OCOOUCTY YCHIIIHICTh JAHOTO TpeHyBaHHSA. Omneparop
oTpuMae 1H(OpPMAII0 NPO KUIBKICTh BIYYHHX Ta XMOHHMX IOCTPUIIB, 3a SKUH Yac MPOWILIO
TpeHyBaHHsA. Takoxk mnepemdavaeTbest 3a0e3neynuTd iHTepdeidc BUKOHAHMM Yy CTHIII ITPOBOTO
npoaykTy. Takuil mijxia 3a06e3meunTh iKaBiCTh KOPUCTYBaya JI0 TPEHYBaHHS, 1110 TPOXOAUTHME Y
irpoBiii hopmi. Y pe3ynbTaTi BUKOHaHHSA OyJle OTpPMMaHO MpOrpamMHHUIl 3acid, mpane3gaTHICTH 1
MPaBUIBHICTE POOOTH SKOTO MEPEBIPEHO.

[Hmmi Moxynb mporpaMu po3poOsIeHUN Ui BUSBICHHS BIAXUIEHb Y HE3AATHOCTI PO3PI3HIATH
xonbopu. Omeparopu BIIJIA mpoxonsaTs cTpory mepeBipky, o0 BIAMOBIAATH YCIM KpUTEPisM
nanoi npodecii. CTBOpeHUI NOJATOK SBISETHCS TAKOXK aKTYaJIbHUM JUIS JIFOJICH MOXHUIIOTO BIKY,
aJKe 3ip JIFOJUHHU Ma€ BIACTUBICTh MOTIPUIYBAaTHCA 3 4acOM. TaKo Mporpama JI0IOMOXe BUSBUTH
Taky XBOpoOy SK JalbTOHI3M. [O0TOBHMH mporpamMHUil MPOAYKT MICTUTh JIBa MOJIYJl s
PI3HOBHJIOBOTO aHajli3y KOpPHUCTyBauda. |'0JI0OBHE BIKHO MEPLIOrO MOJIYJS CKJIAJA€Thesl 13 HaboOpy
HaJIAIITYBaHb, IO A€ 3MOTY NPOBOJUTH TOYHI TPEHYBAaHHS Ta OTPUMATH Oa)KaHWW pe3yibTar.
[lepenbauena MOXIMBICTh 3MIHIOBATH CKJIQ/JHICTh F€Hepallii MacCUBY KOJbOPIB TPhOMa ITYHKTaMH.
Axmo o6patu cKIamHICTh «3X3» CTBOPHUTHCS MPSIMOKYTHA poboda o6sacts 13 9 3adapOoBaHnMU B
pi3HUIl KoMip MPSIMOKYTHUKAaMH, TPH BUOOPI CKIaTHOCTI «6x6» Ta «12x12» - 3reHepyeThes 36 Ta
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144 npsMOKYTHMKA BIANOBIZHO. Y JaHMW MOAYJIb MPOIPAaMHOIO 3aCTOCYHKY J100aBIEHO
PO3MIUPEHUI CIIEKTP KOJIBOPIB, KM MOXHA BBIMKHYTH BiJIMTOBIIHUM ITYHKTOM Y HaJlallITyBaHHSX.
Jns Toro mo0 po3moyaTd TPEHYBaHHS KOPHCTyBauyy MOTPIOHO OOpaTé TOJOBHUM KOJIp Ta
HATUCHYTH (QYHKIIOHAJIBHY KHOMKY «Po3mouaTu TpeHyBaHHS». YCHIIIHUM BBAXXA€ThCA TE
TPEHYBaHHS, IIiJ Yac SKOTO OlepaTrop oOpaB HaWMEHIY KUTBKICTh XMOHHX KOJbOPiB. Takox micis
3aKiHYEHHSI TPEHYBaHHS KOPHUCTyBauy OyJe IMOKa3aHO 3arajbHy YCHIIIHICTh MPOXO/KEHHS Ta yai
3a KU OyJ0 3aBepILICHO TpeHyBaHHS. KopucTyrouuch OTpUMaHUMU TaHUMHU Oyzie 3p0o3yMisio, siKi
KOJIBOPU BaXKKO pO3Mi3HABAaTU IJIsl KOpUCTyBaya. [lpyruili MoIynb HpOrpaMHOrO 3aCTOCYHKY
MIPOIIOHYE OIEepaTopy MEPEeBIpUTH 3ip HA TpaHUYHE OadyeHHsS OCHOBHUX KOJBHOPIB. Y TOJIOBHIN
pobouiii 06sacTi 3’ SIBIASETHCSA BIKHO 13 KOJIBOpAaMHU PI3HOI rpajaiii, KO KOPUCTYBad HE MOMivae
PI3HUIII0 MK MONEpPEAHIM Ta HACTYMHHMM KOJIbOPOM, BiH NMOBHMHEH HAaTHCHYTH Ha HBbOro. Takum
YUHOM Oy 3p03yMiIJIO, SIKi KOJIbOPH BaXKKO PO3pi3HUTH A1 onepatopa bITJIA.

Omnepatopy i cBO€T mpeaMeTHOI rany3i HeoOxinHo Budparu BIUIA, orxe Oymo po3pobiaeHo
rmporpamMy — MEHEDKEp Il YIpaBiiHHS JapoHamu. [Hopmallis, ska Bi0OpakaeThes Y HIDKHIN
YacTUHI BiKHA, 3rpyHoBaHa CHocoOoM TpadiyHUX aHIMOBAaHUX KAapTOK. Takuii MeTox
MpeACTaBICHHS 1H(OpMAaIIil JOHOCUTh O KOPUCTyBaya JaHi Kpamie Ta skicHime. lepenbauenuit
croci0 CreniaJbHOrO COPTYBAaHHS, BIJKPHBAETHCS CIIMCOK [iii TIPM HATHCHEHHI HAa EJIEMEHT
«bpineTp». Takoxk peamizoBaHe BiAOOpa)KEHHS MAPOHIB MO €QEKTUBHOCTI M7 1HAMBIAYaJIbHO
nocTasieHol 3anadi. KapTku APOHIB TPYMYIOThCS y CHUCOK Ta J00ABISIOTHCSA OJMH 33 OTHHUM 3
npaBoi cropoHu Habopy. KoxkHa ¢opma ApoHY pO3MI3ZHAETHCSA MPOrPaMOI0, SIK OKPEMUH €JIeMEHT
iHTEepdeiicy, ToMy aHe pIlIeHHS! YHEMOXXJIUBUTh BHHUKHEHHS PI3HOTO POAY TOMIJIOK TpU PoOOTi 3
MPOrpaMHUM MPOAYKTOM. {715l 3py4yHOi HaBiramii y JaHOMY BIKHI € KHOTIKM BIIIBO Ta BIIPaBoO, SIKi
rOpTalOTh HasiBHI JIPOHU Y BIAMOBIAHI CTOpOHM. Y 0a3i MaHMX JITATBHHX anapaTiB MpPEeACTaBICHO
HasBHI MOJeNi, sIKi 3a3[aleriib 3amucaHi B TEKCTOBUU ail. 30Kpema KOPUCTYBAad MOXKE
chopmyBatu cBiii mepenik gponiB i BITJIA. Takox mnependadeHa KOPEKINiS TEXHIYHHX
XapaKTEPUCTUK MOJEJICH BIIMOBIIHO /10 iX MomuQikaiii. /s 3a0e3meueHHs O1IbII paljioHaIbHOTO
BUKOPUCTAHHSA JPOHIB OyJI0 BUKOHAHO CHEMialbHUM aBToMarn3oBaHuil migdip BITJIA, mo MoxyTh
Oinbll eEeKTUBHO MPALIOBAaTH 3a IEBHUX IMOTOAHMX YMOB. TOOTO KOpUCTYBauy MpPOIMOHYETHCS
BUKOPUCTATH TIEBHI MOJEJi, HAPUKJIAI, IO MOXYTh MPALIOBATH IIiJ{ Yac 3JMBH a00 B CHIIbHUH
Bitep. s BimoOpaxeHHs AeTadbHUI [IOrOTHUX YMOB PO3pPOOJIEHO OKPEMUI MOYJIb IPOTPAMHOTO
J0aTKa.

Po3pobaeno nporpaMHuii MOIYNb A TPEHYBaHHs AMHAMIYHMX peakiii oneparopa. Ilix dyac
aKTUBHOTO TPEHYBaHHS 10 pobouiil 06JacTl NepeMIlaeThCsl 00’ €KT, 3a SIKUM MOTPIOHO CIIIIKYBaTH
Ta TPOBOAMTH BIy4yHI mnoctpuid. [licas 3aBepiieHHs TpEeHYBaHHA KOpUCTyBada Oyje
MpoiH(GOPMOBAHO MPO OCOOMCTY YCHINIHICT, JAaHOTO TpeHyBaHHS. Po3pobieHo mnporpamMHui
MOJlyJIb JUIsl TPEHYBaHHs y Omeparopa KOJOPUCTHMYHHUX peakuiil. [IporpamMHHil MPOAYKT MiCTUTh
MOJYJII JUls BUSBIIEHHS XBOPOOHW NaJbTOHI3MY B KOPHCTyBaua Ta TPEHYBAaHHS PEAKIiil HAa 3MiHY
KOJIbOPIB Ta BIATIHKIB. [lepenbaueHo Bumady pe3yabTariB TecTyBaHHs. Po3poOieHo mporpamy 1is
BuOOpy apoHiB. OCHOBHMM (YHKIIIOHAJIOM JIaHOTO MPOrPaMHOTO MPOAYKTY €: MEeperjisa ycix
JOCTYITHUX JIPOHIB; BiJOOpaXKEHHS MOTOYHOIO CTaHy JpOHA; COPTYBAaHHS JAPOHIB 3a IEBHOIO
O3HAKOI; OTPUMAaHHS PEKOMEHJAIli, MO0 BUKOPUCTAHHS JPOHIB, KOPETYBaHHS MOTOYHHUX
XapaKTepuCTHK IpOHA; JOJaBaHHS HOBUX MOJEJIEH.

OtpumanHi B poOOTI pe3ynbTaTh MOXKYTb OyTH BUKOpHUCTaHI MpU BiAOOpY Ta MHIATOTOBIII
OrepaTopiB OE3MIJIOTHUX JIITATBHUX anapaTiB.

Cnucox BUKOPUCTAHOI JiTepaTypu
1. 38 Ways Drones Will Impact Society. Pexum JOCTYITY:
https://www.cbinsights.com/research/drone-impact-society-uav/
2. Drone Intelligence Gives Military and Defense Users the Insight to Act. Pexxum nocrymy:
https://www.simulyze.com/blog/drone-intelligence-gives-military-and-defense-users-the-insight-to-
act
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Poszenanymo pospobry icposoco O0odamky HasuanvbHo20 Xapakmepy. lepogy npozpamy
Peanizoeano 3a 00nomozor icposozo osudxcka Unity 3D. 3abesneuena HasgHicmb npocmozo ma
3PYUHO20 12P08020 IHMepghelicy ma npoXoOHCeHHsl 2pU 3 eJleMeHmMAaMu K8ecm).

CporonHi irpoBa 1HIYCTpisi aKTHBHO pO3BUBAETHCS, CTBOPIOIOTHCS IrpOBI Mporpamu 3
BukopuctanusaM 2D 1 3D rpadiku, cydacHi irpoBi KoMnaHii po3poOJstOTh HOBI MPOJAYKTH, SIKI 3a
AKICTIO MOXKYTb piBHATHCA 3 Tpadikoro KiHOIHAYyCTpii. HasiBHI cydacHi TexHOOTIl i cepenoBuila
pO3pOOKH IrPOBHX MPOTrpaM 3aBISKH PO3BHHEHOMY Ta IHTYITMBHO 3p03yMiioMy iHTepdercy
JO3BOJISIIOTh  3a]ly4UTH O CTBOPEHHS Irop CHEIlaNicTiB PI3HOTO pIiBHA IIArOTOBKU [1].
CTBOpIOETBCS 1 PO3MIUPIOETBCS BHUI 1HAI-irop (Bix «independenty — «He3aleKHUNE»), SAKI HE
3ajekaTh BiJ (piHAaHCOBOT MIATPUMKH BEIMKHX iHBeCTOPiB. CIOIM HaleXaTh SIK pPO3BaKaIbHI, TaK 1
HaBYaJIbHI irpH, TOJIOBOJOMKH YH, HAIIPUKJIAJ, irPH 3 eleMEHTaMH KBecTy [2]. 3 MeTor0 akThBi3arii
HABYAJIBHOTO IMPOIECY PO3pOoOKa HABYAIBHOI TPH 3 €JIEeMEHTaMH KBECTY € aKTyaJbHOK 3ajadero,
OpPIEHTOBAHOIO HAa MiJABHUINCHHS 3alliKaBJICHOCTI KOPHUCTYBadiB I[POIECOM HaBUaHHS B IrPOBIH
dopmi, MO crHpusie MPaKTUYHOMY TPEHYBAaHHIO Ta BUPILNICHHIO [OCTABJICHUX 3a]a4 y MpPOIEci
PO3B’sI3aHHS JOT1YHUX KBECT-3aBaHb.

IrpoBa mporpama peainizye nepeBONOAIOHY apXiTEKTypy, SKa JJ03BOJIIE KOHTPOJIOBATH
pO3pOOKYy MOJyNIB HpOrpaMu, 3MIHIOBaTH KOMIOHEHTH i jaHi (puc.l). Po3pobiena irposa
nporpaMa CKJIaJaeTbes 3 TPhOX YACTHUH: MOAYJis T€Hepallli JaHWX, aIrOPUTMY MPOXOKEHHS Ta
iHTepdeiicy. Moaysb reHeparii JaHuX J03BOJIA€ MPOrpaMi paHAOMHO T'€HepyBaTH YKClia, MPUCYTHI
y rpi. Moaynp alroputMy HpOXOKEHHS HaJa€ MpOorpami MOHSATTA, SKi Jii MOBHHEH 3pOOHTH
rpaBelb, Uisl TOro, mo0 MpoiTu rpy MoBHICTIO. Monyib iHTepdelicy ckianaerses 3 Canvas B
irpoBomy nBrxkKy Unity 3D Ta 3 nmpuB’s3aHUX O HEOTO €JIeMEHTIB. MOAYIbh yTUIIT MPU3HAYCHUH
JUTSI TOCTOOPOOKH KapTUHKHU Ha EKpaHi.

AnNroputii BinobpameHHnA
NPOXOMKEHHA OaHnx
A
h 4
Moaynes Irpoea .
Ay s P *»  |HTepgeAc
reHepauii aaHux nporpama
hJ
YTUNITK

Pucynok 1 — ApxiTekTypa irpoBoi nporpamu

AJTOpPUTM TPOXOPKEHHS TPU peai3ye 1HTEpaKTUBHY B3a€MOJIII0 MK TPOI0 Ta TpaBLEM,
3aBASKU 1AM SIKOTO TPOXOJKEHHS rpu Oyae mpocyBatucs nani (puc. 2). Ilicns ycmimzoro
BUKOHAHHS alTOPUTMY TPOXOJUKEHHS TIpU TpaBelb OTPUMYE CBIMl JOCATHYTHH peHTHHT 1
MEePEeXO/IUTh JI0 TOJOBHOIO MEHI0. SIKImio anroputM OyB MOPYUIEHHM, TpaBelb OTpUMaE
MOBIIOMJICHHSI TIPO MPOTpalll, y HACTII0K SIKOTO BiH BTpayae HaOpaHi Oaiu 1 OTPUMY€E MOXIIUBICTh
MpoWTH Trpy 3HOBY. llpu MOBTOPHOMY MNPOXOMKEHHI I'pU 3 KOXKHOIO ITEPALlEl0 MaKCHUMAaJbHO
JOCSKHUN pEeHTHHT IpaBLis Oy/ie 3HUKYBATHCA.
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Kamepa

3Hafwnwn npegmeT ANA
BiOKPHTTA KIMHATKH?

Hi

3Halunw npegmMeT ANA
BIOKPHTTA KiIMHETH?

TeHiuxe <
Cknan < MPAMILLEHHA
BiGnioTexa [
Hi Hi
3HaHWNM npegmeT? JHalfwnu npeameT Ansd Hi
BIOKPHTTA KiIMHETK?

4 .
SHaNLLNK NpeaMeTh?.

Ooctyn go
IHAXOLHEHHA
npeaMeTy

Kopuoop

Ooctyn go
IHEXOMHEHHA

3Hailunw npegmMeT AN
BigKpUTTA oBEper?

3HallLnW NpegMeT Ans
BIiOKPUTTA KIMHETH?

PoGouuit kabiHeT

Kimuara
BIONOYMHKY

3HallnKW npegMeTH?

OocTyn Ao BuXogy

Hi

Ooctyn go
IHAXOOHMEHHA Kogy

Pucynok 2 — Anroput™ npoxo/KeHHs 1HI1-TPH 3 eJIEeMaHTaMH KBECTY

Takum uuHOM, po3pobiieHa HaByallbHAa IrpoBa Mporpama UIIOCTpYyE NPUKIAJ peaizamii
NOBHOLIHHOT Tpu. [lpy cknamanHi KBeCT-3aBJlaHb BpPAaXOBYEThCS HaBUAIbHA JAUCLUILIIHA Ta
BUBYEHMII wmatepian. JlomaTox opientoBanuid ming Windows mmatdopmy. IrpoBa mporpama
peanizoBaHa 3 BUKopHcTaHHsIM 3aco0iB C#, Unity 3D Tta Visual Studio. J{nst po3po6ku irpoBoro
iHTepeiicy Oyno Bukopucrano Canvas B irpoBomy ABMkKY Unity 3D 3 npuB’si3aHUMHU JJO HBOTO
enevenTamu. Lle 103B0IIsI€ KOPUCTYBady 3pydHO Ta MPOCTO BUKOPUCTOBYBATH irPOBY IPOTrpamy.

Cnucoxk BUKOPHUCTAHOI JIiTepaTypu
1. Quick John Learn to implement games with code / John M. Quick., 2017. — 375 c.
2. Seven principles of game design and five innovation games that work [Enextponumuii
pecypc] //  Donna  Spencer. - 2021. - Pexum = jgoctymy OO0  pecypcy:
https://www.thedesigngym.com/seven-principles-of-game-design-and-five-innovation-games-that-
work/.
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USING OF COMPUTER GAME CIVILIZATION AS STEM-PROJECT
Shapovalov Ye.B., Zhadan S.O., Tarasenko R.A., Usenko S., Shapovalov V. B.
(sjb@man.gov.ua)
National Center “Junior Academy of Science of Ukraine”

Abstract. STEM-education nowadays is a trend. One of the ways to provide it is using
games. Perspective game to use is Sid Meier's Civilization VI. Previously, it was noted that using of
Sid Meier's Civilization VI in education is perspective, but there are no any specific methods to use
it. The main advantages of using is Sid Meier's Civilization VI in educational process and method of
its usage.

Nowadays STEM-education and Science education are trends. Their usage declared by a lot
of international documents [1] and Ukrainian’s documents [2], [3]. However, STEM now is not
very spread in Ukraine [4] and it seems relevant to disseminate it by delivering of specific methods
of its usage. STEM-education foresees using of the methods that involves students in education
using interactive forms and enhance motivation of students. One of the ways to do it is provide
gamification [5]-[9]. It was proposed to use Sid Meier's Civilization game line in education [10]
due it bases on real history objects and events. However, there wasn’t proposed a specific method of
its usage in education before. So, this paper is devoted to development and describing the specific
method on usage of Sid Meier's Civilization VI in STEM-based education process. To reach the
aim, it seems relevant to substantiate rationality of using of Civilization VI as STEM project and
develop and describe specific method of it usage.

The Civilization V1 is historically-based game and it uses as game objects the most known
art and culture objects created during the history, has science development tree and most known
persons in all human history, including writers, painters, scientist, merchants, sailors, religious
leaders and engineers. In addition, players can build the world wonders and find the nature wonders.
Game uses real nation leaders and nations that exist in real-life with their personalized abilities that
corresponds to main achievements and specializations in real-life. General view of the Civilization
VI interface is presented in Figure 1.

Figure 1. General view of the Civilization VI interface

So, using the game is easy interactive and motivated way to study multi disciplines in same
time such as history, culture, politics, science, geography and others. Users of the game must use all
their history-based features to led the nation to domination (culture, warmonger, religion, etc.) and,
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so, it develops creativity and critical thinking. Therefore, using Civilization VI as STEM-project
due it may correspond in case of correct didactical approach usage. The method of using
Civilization VI that can be used as STEM-project will be further:

Before starting the game, research the nations, leaders and their specific abilities. If you like
someone, use Google to get more information about it. Start the game and be ready to define Name
of the period, Approximate time interval, Main scientific achievements, Main cultural
achievements, Main outstanding people of the period, Other features of the period using Table 1
and define the most liked objects and search information on it using Table 2.

Table 1. Features of the period each historical period

Th
Seque Na Appr Major Major e  main Other
nce number offme of the|oximate time|scientific cultural prominent|features  of
the period period interval achievements|achievements people of|the period
the period
1
2
Table 2. The most liked objects
Creat Specif C
_Numbe _Nam . Type or of thefic of the|ountry of
r of object e of object |of object . - -
object object Origin
2

It is easy to use the results of the project by preparing of the essay to describe the experience
and the most liked objects. The essay will be interactive and there’ll be a lot of discussions that will
develop critical thinking such as: why that object was chosen or “I think that object is more
interesting, because...”

Therefore, it is substantiated that using of Civilization VI can be used as STEM-project on
history, culture, politics, science, geography and others classes. The proposed specific method of its
usage is useful instrument to provide multidisciplinary STEM-projects giving frame basic
understanding of the history of development of the humanity. It will involve students to provide
researchers of the historical objects, science progress and will motivate to travel and to see the
objects by themselves.
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VJIK 378.011.3

CYYACHI HAITIPSIMKHA FEI?IMI‘IHKAHI B OCBITI
Anrtonosa A.P. (allaantonova62@gmail.com)
OIICCI)Ka HaIIiOHa.JILHa aKaI[eMiH Xap40BHUX TEeXHOJIOT i

Anomauia. Y cmammi po3zensanymo OCHOBHI HANPAMKU PO3GUMKY OCBIMHIX MEXHON02iU i
eeumighixayii oceimu ma 3poONeHO BUCHOBOK, WO BAPOBAOIICEHHA 12POBUX elleMeHmis y npoyec
HABYAHHA CHPUAE NIOBUWEHHIO NI3HABANLHOI aAKMUBHOCHI 3000y8auie o0ceimu, Gopmy8aHHIO
iHmepecy 00 3HAHb, pO3BUMKY HABYANbHOI Mmomugayii ma iHiyiamusu. Ilpoananizoearo
eeumihikayisi 6 ocgimi, K Npoyecy NOWUPeHHs 2Pu HA PI3HI cepu oceimu, KUl 00360JI1€
posenadamu 2py i K Memoo HAGUAHHS | GUXOBAHHSL.

Beryn. B ocranni poku reimigikamis mrypMmye cBiT ocBitd. IIIBHIKO pPO3BHBaIOTHCS
TEXHOJIOTIl, a TaKO)X MparHeHHs 10 HU(POBUX TEXHOJOTIH TakoXX 3irpajd 3HAYHy pojib B iX
I IHOMI.

VY knacax, 3allOBHEHUX IUIAHIIETaMH, €JIEeKTPOHHUMHU KHMTaMU 1 HU(PPOBUMH JOLIKAMH, BCE
cTae OUIBII IHTEPAKTUBHUM, IO 1€ OiIbIIe YCKIAJHIOE yYTPUMaHHS yBard cryaeHTiB. OHak
reiimidikailis B Kjacl J103BOJsiE BUKIAJadyaM 1 BUMTENSAM ILIBUJIIE 3a1ydaTH 3/7100yBadiB OCBITH 1
3axXOIUIFOBATH X HAaBYAHHSM.

3BUYaliHO, X0Ua BIJICOIrPU MOXKYTh OYTH KOPHCHI B KJIacl 4yac BiJl 4acy, BOHU HE IOBUHHI OyTH
BalluM 3acobom reiimigikanis. Ha mactsd, reiimidikaiiisi B Kjaci Jerko HajlallTyBaTH, 1100 BOHA
BIJIMOBI/1aJ1a BalllOMY CTUJIIO BUKJIAJaHHSI.

I. Cnioco0Ou BBeeHHs refimigikanii B cBiif Kypc.

1. Cucrema 0ainiB.

[eiimiikarris OIMIHOK - I[e MOKE MOTHUBYBATH Y4HIB.

Sk 1 y Bigeoirpax, OTpMMaHHS OYOK MOTHBY€E JIOJeH 1 Jomomarae iM BigdyBaTu cele
BUHArOPOJIOI0 33 CBOI 3yCHJIIS. 3aJIe’KHO BiJl BAIllMX 3aHATHh B KJIACl € MOXJIMBICTh 3allpONIOHYBATH
3100yBavyaM OCBITH HAapaxoOBYBaTH Oaji 3a y4yacTh, BUKOHAHHS 3aBJIaHb BYacHO a0 IIOCH IIIe, 110
3aruianye BUkiaaad. Cucrema OaiiB MOBUHHA BIANOBIAATH BalllOMy CTHJIIO HaBYAaHHS 1 JOIIOMaraTtu
3100yBayaM OCBITH BIJICNIJIKOBYBaTH CBOi ycmixu. HaBiTh MOXIHMBO BUKOPHCTOBYBATH CBOIO
cucreMy OalliB JJisl JONOBHEHHS CBOE€T oLiHKU. Hanpukaz, aKkio yuHi HabuparoTh NEBHY KiJbKICTh
OaJtiB, BU MOXKETE 3HU3UTH iX HIKIY OILIIHKY a00 MiBUINUTH iX MiJCYMKOBY OIIIHKY.
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Kpim moTuBaii 3100yBayiB OCBITH /10 Y4acTi, 11e JOIOMArae iM BildyBaTH cebe BUHATOPOI0I0
3a cBOi 3ycuiurst. OTpuMaHHs OLIBIIT BUCOKUX OIIIHOK 1HO/1 MOXE pO34apoByBaTH. 3 1HIIOTO OOKY,
OTpUMaHHS 0ajiB J03BOJIAE YYHSIM BiYYTH, 110 BOHU CTAIOTh MalCTpaMHu CBO€i HaB4YaHHS. BoHu
0adarb, SIK TMOJINIIYIOTHCS iXHI HaBUYKH, BIUYyBalOTh MOTHBAIII0O 1 OTPUMYIOTH OuIbIIE
3aJI0BOJICHHS BiJI 3aHATH, HIXK Oy/b-KOJIH paHilIe.

2. CroskeTHa JIiHis 3 aBaTapaMHu.

Himo tak He minHiMae y CTYJEHTIB TaKUil HACTpiH, AK LikaBa icTopis. Burparbre uac Ha Te,
o0 moaymMaTty abo MPUIyMaTH CIOKETHY JIHIIO IS CBO€I TPH, 1€ JOTIOMOXKE 3aIlIKaBUTH y4HIB.
Bu moxere BuOpaTH OIHY 3 THUIOBHMX ICTOpiM mpo mipaTiB, mpuOyibmiB abo 30M0i, 100
miaroryBatu 0a3y. HesamexHo Bim Toro, siky TemMy oOpaHO, HEOOXiJHO IMEepeKOHaWTecs, 110 BH
JIOTpUMYyeTeCs i1 MPOTATOM BCi€l TPH.

[Ticna Toro, sk BM miArotryBaau 0a3y, 103BOJBTE CBOIM Y4HSM po3BaxkuTucs. HamanHs im
MOJKJIMBOCTI BHOpAaTH CBOIO pOJb B iCTOpii MpoOYAMTH B HUX TBOPYMHA MOTEHI[AN 1 3MYCHUTh
BKJIaJjaTH Ouibllle KOWITIB B Ipy. MoxkHa naTtu iM 4yac CTBOPUTH aBarap, sikuii ix npencrasise. |
MOJIO[I, 1 CTapi y4Hi JIOOJIATH BUTPAYaTH 4ac Ha CTBOPEHHSI CBOTO MEPCOHAXKA B IFPOBOMY CBITI.

Xoya aBarapu J00pe MIAXOIATH I Bigeoirop abo nM@pPoOBHX MOAATKIB, ICHYIOTH 1
HU3BKOTEXHOJIOTIYHI aJbTePHATUBU. Bij KOCTIOMIB 10 UTIOCTpalliii, SKIIO BH JO3BOJIATE CBOIM
YUYHSIM MPOSIBUTH TBOPYMH MiAX1M, iX 3aXOIJIeHHs Oyie 3pocTaTu.

3. 3HauKu

banu BiAMIHHO MIAXOJATH JUI1 BUHATOPOJM Y4YHS 3d y4acTh B KypCl, ajle 3HAYKU J103BOJISIOTh
BUHAroOpoOJKYBaTH 3a JOCSATHEHHs. BriroueHHs 000X HUX CHCTEM BHHATOPOIH JKUTTEBO BAXKIMBO
JUI MATPUMKH MOpPaJIbHOTO AyXy B Kiaci. HamaHHs cTtynenTam GeifikiB Takoxk JoloMarae cTaTu
BIXOI0 JIJIsl BChOTO Kiacy. Hampukian, 3Ha4Kky, 1110 BKa3ylOTh HAa OBOJIOJIHHS MEBHOIO MPOTPaMOIO,
MOXYTb CpUIHMATHUCS YUHSAMHU SIK 00psil HocBsAueHHs. CTyIeHTH 3aX04yTh 310paTu BCl CBOI 3HAUKU
1 BII3HAYUTH CBOE TMPOCYBAaHHSA MO Kypcy. MoxinBo 3ampornoHyBatu OoHycHi Oamm abo
M1BUIICHHS PIBHSA 32 JOIIOMOTO0 PI3HNX 3HAYKIB, 1100 /10/1aTH AOJATKOBHUM PiBEHb a3apTy.

3HaYKH TAKOXK JOTIOMAraroTh HATOPOKYBATH YUHIB YHIKAJIbHUMHU 310HOCTAMU. ToMy BapTo
BUTPATUTH Yac Ha CTBOPEHHS 3HAUYKIB IS TUX oO0OJiacTel, fAKi HeoOXimHO ocBoiTh. Kpim Toro,
MOJKHA CTBOPUTH KiJIbKA PIIKICHUX 3HAYKIB, K1 30€pE’KYyTh €IEMEHT HECITO1IBAaHKH.

4. 320X04YeHHsI KOMAHIHOI po0oTH

['efimidikariis BamIoro Kjiacy He MOBHHHA BHUKIMKATH Po301KHOCTI. PaKTUYHO, MOpaIbHUN
IyX B KJIaci MOoxke OyTu Kpale, sIKIIO JO3BOJIMTH CTYJEHTaM IpaTd B KOMaHJaX. 3aydeHHs y4HIB
JI0 CHIUIbHOI T'pH 1 CIUIBHOI y4YacTi CTBOPIOE APYKHIO aTMoc(epy 1 BUUTh CTYIEHTIB LIIHHOCTI
CHUIBHOI POOOTH.

B ix koMaHmax MOXKHA O3BOJUTH YYHSM JUINTHCS OYKaMH, HaropojgamMud abo HaBiTh
6oHycamu. CTy/I€HTH 3aX0UyTh CTAPAHHO MPAIFOBATH, 00 TOMOMOTITH CBOTH KOMaH/1 1 3MYCUTH i
numatucs. [le 0cobnuBo BipHO, SKIIO BOHU MOXYTh MOAUTHTHCS O0araTcTBOM (uu okymsipamu). He
KaXy4M BXe IIpO Te, 10 I'pa CTaHe HabaraTo OUIbII €HepriiHoi, 1 CTyIeHTH OyAyTh raps4KkoBO
BOOJIIBATH 32 CBOIX TOBApHUIIIB IO KOMaH/I].

I1. Ilpuknanu 1esiKMX JOAATKIB reifmigikaunii 1151 Baoro Kypcy

1. Gimkit - mgo3Boisle BHKIIAJayaM CKJIAAaTH BIKTOPWHHM, MPaBUJIbHI BiAMOBIII
320X04YyIOTHCS, HEBEpHHUE - KaparoThesl. Gimkit B KiHIIEBOMY MiJICYMKY CTBOPIOE 3BIT 3 JIOKJIQAHUM
OII1ICOM TOT'0, B YOMY BalllUM YYHSIM MOTpiOHA AOmOMOra.

2. BookWidgets moope mpairroe st Beix, XxTo BukopuctoBye Google Classroom a6o
rpocto ugpoBy JIomKy abo Oyap-ske iHIe nmpuctpiil. L{g nporpama mpomnonye Bukiagadam 40
pi3HuX MIa0IOHIB A CTBOPEHHS IHTEPAKTUBHUX 3aHATH. 3AJI€KHO BiJ] MpeaMeTa a0 METH 3aHATTS
BHKJIaJ]aul MOKYTh BUKOPHCTOBYBATH III0 3aBI'OJIHO: BiJl BIKTOPUH JI0 apU(PMETHUKH 1 KapTOK OIHTO.
PisHOMaHITHICT, MIAOMOHIB  O3BOJIAE BUKIQJadaM pOOUTH  OyIab-sKi  3aHATTA  OLIbII
iHTepakTUBHUMH. KpiMm TOro, pi3Hi aOJOHU MOXKYTh JOIMOMOITH B reiMidikallii Takux pedew, siK
OIUISIAM, TECTH 1 OaraTo iHIIIOrO.

3. Kahoot moxe BUKJIMKaTH y CTYICHTIB BelWuYe3HHI eHTy3ia3M. [lomiOHO irpoBoMy
moy, Kahoot BukopuctoBye My3uky, 300paskeHHs Ta 6apBUCTHI iHTepdeiic, 100 3alliKaBUTH YUHIB
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BUKOHAHHSAM ITOCTABJICHOTO 3aBAAHHA. YUHI OTPUMYIOTh Oajl 3a KOXKHY MpPaBWIbHY BiAIMOBiIb, a
TaKOXX OTPUMYIOTh IOJATKOBI OajIy 3a BiJIIOBI/II IMIBUIIIIE 32 THIITUX.

BucHoBku

SIki mepeBaru reiimigikanii?

1) Ieiimidikarist qoromarae TpoOyIUTH IHTEPEC CTYIEHTIB 1 YTPUMATH X 3aJIy4eHICTh Mif
4ac ypOKIB.

Xoua IPOTHUBHUKH TeiMidiKkallisi KaxyTh, 110 BOHA YCYBa€ Te, 0 pOOUTH OCBITY OCBITHIM,
CTYJICHTH BCE III€ BYATHCS, aJie MO-pi3HOMY. TpaauIiiifHi METOIM HaBYaHHS 1HOAI MOXYTh OYyTH
O00OMEXKYIOUMMH, HECTIMYIIpYrOmIiMi 1 Haa3BU4aitHO cepenHiMu. Cyd4acHI METOAM B TIO€JIHAHHI 3
reiimidikaiiero MponoHyTh AeTALHUAN MiIX11, SKUH MOTHBYE 3J100yBaviB OCBITH.

2) 3a gonomororo reiMigikamnii 3700yBadi OCBITH MOXKYTh NMPUKUHYTHCA, 3apo0isTu Oau i
BiIUyBaTH OUTBII ITHOOKE MOYYTTS BUKOHAHOTO 000B'S3KY.

[TpoTe, BKpaii Ba)JIMBO 3asBHUTH, IO MOBHA TeiMidikalis He Moke OyTH TrapHOIO i/e€ro.
3MmimIaHi Kjacu, B AKX 3700yBadl OCBITH pPa30M 3HAHOMIISITHCS 3 TPAMUIIIHIM I CYIaCHUM CTHIIEM,
3a3Buuail Oinpm ycrmimni. [Ipore, BroueHHs reiimidikarii B Kypc AacTh 3400yBadaM OCBITH JICIKY
PI3HOMAHITHICTH 1 JO3BOJIUTHh BUKJIAJa4aM Kpallle yTpPUMYBaTH iX yBary.

Cnmncox BUKOPHUCTAHOI JIiTepaTypu
1. Kiryakova, G., Angelova, N. & Yordanova, L. (2014). Gamification in education. June 22, 2019.
https://www.academia.edu/34056409/Gamification_in_education
2. James Daily. The best gamification apps and techniques for in your classroom.
https://www.bookwidgets.com/blog/2019/09/the-best-gamification-apps-and-techniques-for-in-
your-classroom.
3. Yu-kai Chou. Actionable Gamification. Beyond point, badges, and leaderboards.
https://yukaichou.com/gamification-examples/top-10-education-gamification-examples.

Y JIK 004.652.5:004.652.4

I'PA I IPUMHSATTSA PIIIEHHSI
Caymna H.B.
Onecpka HaiOHAJIbHA aKA/IeMisl XapY0BHX TEXHOJIOTIH

Mamepianu me3 micmsamos KOPOMKi 8i00MOCMI NPO Meopiio icop.

[Tpuryctumo, 1o noTpiOHO nmpuitMaTu pilieHHs B yMOBH, KOJU HAIIUM ILUISM IIPOTUCTOSTh
NpOoTUiEKHI 1T 1Hmoi cropoHu. [lomiOHI cuTyamii 3ycTpidaroThCsi 4acTo, 1€ - KOH(JIIKTHI
curyauii. Bonu xapaktepHi A BIHCHKOBHX JiH, IPOBUX BHJIIB CHOPTY, MPAKTHUYHOI JiSUIBHOCTI.
VY Oyab-aKkoMy BUTIAAKY BiAOyBaeTbCs 3ITKHEHHS MNPOTHIIEKHHUX 1HTepeciB. | TWUM He MeHIue,
JIOBOJIUTHCSI 0OOM CTOPOHAM MPUIMATH LIJIKOM TE€BHI PIIlICHHS.

HeoOxiaHicTh OOTpYHTYBaHHS ONTHUMAIbHUX PIIIEHb, 10 MPUIAMAOTHCS B TUX UM 1HIIMX
KOH(JIIKTHUX CUTYallisX, IPUBEJIa O BUHUKHEHHS CIeliaJbHOr0 HampsMy B CydacHIl MaTeMaTHuIl
- Teopii irop. Ilix TepMiHOM «Tpay TYT pO3YMIEThCS CIPOIIEHA MaTeMaTHYHA MOJIENb PO3TIISTHYTO1
KoHGuiKTHOI curyamii. Ha BigMmiHy Bix peanbHOro KOH(IIKTY Trpa BEAEThCS 3a IEBHUMHU
[paBWJIaMH, K1 YITKO BHU3HAUYaIOTh MpaBa 1 OOOB'SI3KM y4YaCHHUKIB TPH, a TaKOX pe3yjibTaT TpU
(BUrpam YW Mporpam KOXXHOTO YYacHUKa).  3aJ0Bro J0 TMOSIBM Teopii irop MHIMPOKO
BUKOPHUCTOBYBAJIMCS MOJIOHI CHpPOIIEHI MOJENl KOHQUIIKTIB - Ipd B OYKBaJIbHOMY CEHCI CIJIOBa:
IIaX¥, IIAIIKH, IOMIHO, iIrpU B KapTH 1 T.A4. 3BiJICH 1 BITOYBA€ThCsA SIK Ha3Ba caMoi Teopii, Tak 1 pi3Hi
TEPMiHH, SIKI BUKOPHUCTOBYIOThCS B Hii. Hampukian, KoHQIIKTyI04l CTOpPOHM Ha3WBaIOTHCA
«TPaBLSIMUY, OJHY pealli3allilo IPH - «1apTi€ro», BUOIp rpaBLeM Tiel abo 1HIIOT Aii - «X0A0M» 1 T.1.

Po3pizHstoTh nBa BUAM XOAIB - ocoOucTi 1 BumaakoBi. OcoOucTHil Xim mnepeadadae
cBimoMuii BUOIp rpaBieM Tiei abo i1HIIOL 1ii, TO3BOJIEHOTO MpaBWJIaMU TpU. BumnaakoBwii Xin He
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3aJIeKUTh BiJl BOJII TpaBLs - BiH MOXXe OyTHM BHM3HAUCHMH 3a pe3y/lbTaTaMHM KUAAHHS TPajbHOI
KICTKH, MOHETH a00 BUOMPAHHS KapTH 3 KOJOJH 1 T.I. IrpH, B IKMX € OCOOMCTI X011, HA3UBAIOTHCS
CTpaTeriyHuMHU.  ICHYIOTH CTpaTeriyHi irpu, HI0 CKJIAJAIOThCA TUIBKM 3 OCOOMCTHX XOJIiB,
HaNpHKIaja, maxu. B irpax 3 0ocoOMCTUMHM 1 BUIAAKOBUMH XOJaMH HEBU3HAUYCHICTh BUCTYIIAE B
IBOX 1IMOCTAacAX - y BUIJISAAI HEBU3HAYEHOCTI pPE3YNbTaTy BUIAAKOBUX XOJIB 1 Yy BHUIVILII
HEBH3HAYEHOCTI MOBEIHKH IPOTUBHHKA B 10r0 0COOMCTHX XO/aX.

Teopis irop He WIKaBUTHCA a3apTHUMH irpamu. BoHa 3aiiMaeTbCs TUIBKHA CTpaTeriuHAMH
irpamu. 3aBIaHHs Teopii irop - BU3HAUUTHU TAaKy CTPATEril0 rpaBlid, NMPU AKIA WOro maHCH Ha
BUTpAIll BUSBWUJIMCA HaWOUTbIIMMU. B OCHOBI MONIYKY ONTHUMAalbHUX CTpATeridl JIEKHUTH TakKe
OCHOBHE TIOJIOXKECHHS. BBakaeThbcs, 10 MPOTHBHUK TaK CaMO PO3YMHHUH 1 aKTUBHMH, SK 1 caMm
rpaBellb, 1 BYKMBAE BCIX 3aXOJIB JJIS TOTO, MO0 AOCATTH ycmixy. PH3MKOBaHO po3paxoByBaTu Ha
IypicTh NMPOTHUBHHKA. Teopis irop HE BpaxoOBY€E €IIEMEHTIB puU3UKy. BoHa BusBIsE HaHOLIbII
o0epekHi BapiaHTH MOBEIHKHU B JaHii cuTyarii. MokHa cKa3aTH, 110 TEOpis irop Jae HaM MyIpi
nmopaaud. 3 oMY Ha Il TOpajayd, MU MPUHMAEMO Ha MPAKTHUI Ti YM 1HII PIIIEHHs, 9YacTO Waydn
CBIZIOMO Ha JISSKUN PU3UK.

«Teopis irop LiHHAa caMOI0 IOCTaHOBKOIO 3aB/aHb, SKa BUMTh HE 3a0yBaTH IpO Te, IO
MIPOTHBHUK TEX MHUCIHUTH 1 BpaXOBYBAaTH HOT0 MOXIIMBI XUTpoIIi 1 puifomu. Hexaii pekoMmeHnaarii,
[0 BUIUIMBAIOTH 3 ITPOBOrO MIiAXOAY, HE 3aBXKAM BU3HAYCHI 1 HE 3aBiK/Iu 3A1MCHEHHI - BCE X
KOPHCHO BHOMpAIOYM PILICHHS, OPIEHTYBATHUCS Ha IrpoBY Mojeib. He Tpeba TUIbKI BUCHOBKH, IO
BUIUIMBAIOTH 3 11i€1 MOJIeJ1, BBAXKATH OCTATOUHUMH 1 He3anepeyHumu. » - €.C. BenTuens.

Cnmcox BUKOPUCTAHOIL JIITepaTypu
1. Tapacos JI.B. Mup, noctpoenHslif Ha BepositHocTH. — M.:[IpocBeienue, 1984.

YK 378
I'POBE HABYAHHA
Bbanaunos JI.1O. (Shedal31@gmail.com)
daxoBuii KoJLIeT:K HAPTOra30BUX TEXHOJIOTIH,
inskenepii Tainpacrpykrypu cepicy OHAXT

Il Oopocnux, i Ons dimell HAUKpawum cnocobom HasuyawHs € epa. Bouma doonomacae
8UBUUMU HOBe, 3ACEOIMU HAYKY Ma 3anam’ amamu ckiaoHi nonamms. Yomy came iepose HasuyanHs
CHPOWYE HABYANHS OISl Oimell, YUHIG WKOIU Ma HA8IMb 00pOCIUX?

Lle mpairoe ayxe MpocTo: B IrpOBOMY HAaBUAHHI JIFOJMHA KOHIEHTPYETHCS HE Ha CAMOMY
mporieci 3acBO€HHs iH(OpMaIlii 1 HaBUYOK, a Ha Tpi. B Takux cHTyaIlisx MO30K CIpHiiMae MmpoIiec,
MOB’s13aH1 3 HABYAHHSM, sIK PO3Bary: JeTriie 3amam siTOByE 1H(QOpMalliio, KOHIIEHTPYE yBary Ta
Oyaye HOBI1 OT19HI 3B’ 3KH.

IrpoBOMy HaBuaHH1 BJIacTUBI i 1HIII Baromi nepeBaru:

o [linBuineHa akTHBI3aIis T'PaBIliB. YYaCHUKH MaKCHMaJbHO 30CEpPE/DKEHI Ha Ipi B
€MOLIIIIHOMY Ta pO3yMOBOMY IUIaHi. ToOTO BOHM CKOHLIEHTPOBaHI HE Ha HaBUaJIbHOMY, a Ha
irpoBoMy Tiporieci. ['paBii He MiJO3pPIOIOTH, 110, BUPINIYIOYH irpOBI 3aBIaHHs, BOHM BHUBYAIOTh
OCh HOBE,

. 6aratoyHKIIOHAIBHICTb. B Tpl Jerko MOSACHUTH CKJIAJHI HE3pO3yMiJi MOMEHTH,
HABYUTH YOMYCh HOBOMY, 1, BOJIHOYAC, PO3BAYKUTH 11 YUaCHUKIB;

o J0JaTKOBAa MOTHBAIlis. ['pa MOTHMBYEe TpPOSBISATH IHINIATUBY, HAMOJETIUBICTH Ta
[IJIECIIPSIMOBAHICTh;

. mpocTa mepedada Ta 3acBOeHHA iH(opwmamii. JlioguHa cTae YYacHHKOM TpH
NOOPOBUILHO, TOMY 3HUKA€ MCUXOJOTIYHUN 3axuct. CaMme BIH 3aBayka€ NMpPUHMATH, PO3YMITH 1
3aCBOIOBATH HOBI 3HAHHS Ta HABUUKH,
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. mpocra i mikaBa ¢gopma. Ha mporuBary HaB4aabHOMY IpOIIECy, TPl HE BIIACTHBA
JKOpCTKA JUCIUILIIHA Ta TPUMYCOBICTh yBaru. ['paBii MarTh CBOOOMY i, 3aXOTUTIOIOTHCS
MIPOLIECOM 1 BUATKCS MPOCTIIIIE.

IrpoBe HaBYaHHS TOMHJIKOBO OTOXXKHIOIOTH 3 irpodikamiero. B doMy  pi3HHIS LHUX
npoueciB? Ilig gac irpodikarii JroArHA MIJIECIPIMOBAHO HABYAETHCS 1 32 JOCATHEHHS OTPUMYE
HAropojy, CIiIKy€e 3a peUTUHIOM CBOET MPOrPECUBHOCTI. A Mij Yac iIrpOBOT0 HABUAHHS JIOAMHA HE
MiJJ03PIOE, IO OCBOIOE HOB1 HABMKH, OCKUTLKHA BOHA 30CEpEKEHA HA CaMild Tpi.

[apauMm MIPUKIIAZIOM Oyme KOMIT FOTEpHA rpa while True: learn().
Ile romoBojlOMKa / CHUMYJISTOp, MPHUCBSYCHA M€ OUIBII TOJOBOJOMHUM peYaM: MAIIMHHOMY
HABYaHHIO, HEHPOMEpPEeXKi, MITYYHOIO IHTENEKTY 1 BEJIMKUM JaHUM. AJle TOJJOBHUM YMHOM L€ Ipa
po Te, K 3pO3yMITH KOTa. Y Il I'pi BU ONUHHUTECS B POJIi MPOTpamicTa, SIKUH HECHOJIiBaAHO
Ji3HABCS, M0 WOT0 KIT HabaraTo Kpaiie po30HpaeThCsi B KOMITIOTEPaX, HIXK BiH caMm (ajie IpH [bOMY
HE JYXe-TO pO30HMpaeThCcsi B JOJCHKIM MOBi). Temep mel mporpamict (ToOTO, BH) TOBHHEH
BCEOIYHO OCBOITM MAIllMHHE HABYaHHS, 1100 CTBOPUTH CHCTEMY-TIepeKiiajad 3 KOTSYOro Ha
JOJCHKY MOBY. [[Jis MOYaTKy Halll TOJOBHHIA Tepoil BUPIMIUB 3aUTH HA (HOpyM 1 3a1aTu Tep3arde
roro nutanHs "Sk po3mizHATH MOBY TBapuH?'", ¢ HOMYy KaXyTh IO JJIs MMOYATKYy OTPIOHO 1100
mporpaMa xo4a 0 3MoOrJia po3Ii3HaBaTH KOTa HA 300pa)XCHHI 1 TUILKH IiCIs I[LOTO JIOJAaTH aHai3
€MOIIi}, 3BYKiB 1 TaK Jai.

TakuM YMHOM HAC 3HAHOMJISATH 3 ITPOBHM TIPOIIECOM i TEHMILIICEM, HaM IOSICHIOIOTH poOOTY
"Excreptaoi cuctemu"(Man.l) B camiii rpi i TakoK AAlOTh HEBEJIMKI BigoMocTi i poboTu B
peasbHOMY CBITI.

JKcnepTHagcughema

B urpe B peanbHom mupe

Ducnepruss cucrems

1 4

7 CTEE Ao cozpanus camoobyuarommxcs
»

ANTrOPHUTMOB NOAM MCNONB3IOBANK

3ror 6nok cpasHuBaeT useTa BRCHEPTHLE CRCTENM

Ecnmu {diBer anemenTa cosnagaer ¢ 3 ANIFOPHUTMDI MCNONDIOBANMK 3apanee

eniGpaNMbIM UBETOM, TO 3EMEHT MAST B SARAHHMIEG NPASKAS, CXOMUE C
sepXMwil Beixoa (“coKer”) PeWeHMAMM IKCNEPTOB NI0ASH

B npoTueHOM CRyuae O MAET B HIKHWMK 3ro paborano ymacko

spixon

YreremenoxaTwo 3 ANT e Iscyvmre wax 310 paborTaey (MaTemaTHKa, MNTErpanD

OM v W PRERASOTY M W NOMOr ¢ 6o ONPOCO YHMUMM M ARYTHE CTRAEHLEG CAOBA NPUCYTCTRYIOY

Cratesa Bupeo

Mamtonok 1. ExcriepTHa cucrema.

Takok B Tpi € TINEpPHOCHIAHHS Ha AHTJIIOMOBHI CTaTTi Ta HaBiTh BiJ€O, MOB'A3aHi 3
eIIEMEHTaMH TeHMILIes], sIKi JOTOMaralTh 3pO3YMITH POOOTY JAHOTO KOMIIOHEHTa B PEAIbHOMY
CBITI.

ExcriepTHi cuCTeMM BIJMIHHO MpAalLIOIOTh 3 MPOCTUMHU JIaHUMHU ajieé HE CHPAaBISIOTHCA 3
00pobkoto Qotorpadiif, TOMy Hall repoit 3a/1a€ Ha GOpyMi HOBE MUTAHHS "4M MOXHA 3HAMTH KOTa
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Ha (oTorpadii 6e3 ekcepTHUX cucTeM?" Ha 10 HOMY TOBOPATH ClpoOyBaTH "Bupimanbhi nepesa"
IIe caMOHaBYaJbHA CKCIIEPTHA CHCTeMa 1 micis 1poro Bumpobysaru cucremy SIFT (scale-invariant
feature transform) aust po3mizHaBaHHS TPOCTHX POPM.

SIFT onun 3 HainotyxHimmx HE-HelipoMepexeBUX METOIB /ISl 3HAXOHKCHHS KITFOUOBUX
O3HAaK Ha 300paKeHHi, SKi MOTIM MOXHa BUKOPHCTOBYBATH JIJIsi pO3Mi3HaBaHHs 300pakeHb. SIFT
TTyKe IIBUTKAH 1 MOXE po3Ii3HaBaTH pOCTi 00'ekTH 1 mabJIoOHH.
Bupimanste nepeBo ouH 3 0a30BUX AJITOPUTMIB MAITMHHOTO HABYAHHS, IEPEBO MOXKE PO3PI3HATH
KiTbKa KiaccoB. Komm BupilIagpbHEe JEPeBO HAMAraercs IMepea0avyduTH KiIac €JIEMEHTa - BOHO
"3amuTye" y bOTO eJIeMEHTa PO JeKiIbKa HOro mapameTpax 1 BUOHpae Kiac, HanOoIMxKInil /10 TUX,
SIKI BOHO MOJKE€ PO3Ii3HATH. ¥ T'pi BOHO SBJISIE OJIOK SIKMH MOPIBHIOE KOJIIP €JIEMEHTA 13 3alaHUMH
rapamMeTpamMu BUX0ay (COKeTa) SIKIIO KOJIip 30Iira€ThCs 3 OJJHUM 3 BUXO/IIB, TO BiH BIINIPABIISAETHCS B
HBOTO. SIKIIO EJIEMEHT HE CITIBNAA€ Hi 3 OHUM 3 BUXO/IiB TO BUOMPAETHCS BUMAIKOBUI BUXII.

TakuM 4yMHOM MM Bce OUIbIIE 1 OibIIE Ti3HAEMOCS PO €IEMEHTH MAITMHHOTO HABYAHHS
MapajiesIbHO BHUPIIIYIOYH TOJOBOJOMKHU 1 JOMAarar04uch MEPIIOi METH MU HEMO Jiajli 1 TTOBHUHHI
3aHATHCS PO3Mi3HABAHHSIM €MOIIlil, BCE HA TOMY X (OPyMi HaM paJisiTh CIPOOYBATH IEPLEIITPOH.

Chnoi pekypcusHOW HEMPOHHOM CEIM

B urpe B peansHom @ipe

CA0OM RNN

370T THA CNOA HEHPOHHOH CeTH MOXeT

S3NOMUHATE M MCNONbL3OBATL

Coxerst 6noxa pasgenews va 2 una: 6aicsme

CONETH M CONETH NAMATM

Brok neiTaeres BMNNCAMTL CABAYIO UM
PAEMENT B NOCACAORATENDHOCTH, HCNONbIYS

COOM NPEABIAYIIME NPEACKAZANMN &

HexoTopylo nHopMaumio o
NOCABACBATENBHOCTAX INEMENTOR

(wanpmmep 6yxks nnm cnos)

On moxer “socnponssoamTe” cTuns

AAHHOIO @MY TEKCTA M NepenMChHiBaTL

Hecxonsxo 6/0KeE MOXHO CORAMMMTS B OBILY S -
APYroM TeKCT, MCNONDLIYA 3TH IHAMMA

yens, rae Mamaniii nocneayou i 6nox

ucnonsayer peaynstarel paborm npeavaywero

Y1610 nenona T ] JANORNTE B e w ancxopa’ Bacywure wax 310 pabortaer (MaremaTmia, nuTerpans

Mzpox v v RREPROOTHMNN NoMOry T CINBGLIM BONPOCO SYHNUMM M APYTHE CTPAEMMEG CRONA NPHUCYTCTRYIOT

Cratesn Buneo

Mamtonok 2. ITap RNN

[Tepuentpon PozenOmarra BukopucroByBaBcsi B MARK-1, melt mnepuentpoH Mir
pO3Mi3HABATH TUIBKU TPOCTi (JiHINHI) 3al€KHOCTI, IOTO OYJIO AOCTAaTHHO MO0 pO3Mi3HABaTH
aHrIiiceki OyKBU. Y Tpl kK NMEpLUENnTPOoH 00polIIsie 1aHl 1 cOpTye iX 3a GOpPMOIO ajle y HbOTO € IIaHC
MOMUJIKM 1[0 TPHBOJE JIO HENPAaBUIBHOIO COPTYBaHHSA, IIAHC MOXHAa 3HM3UTH B PEXKHUMI
"mapuanus". Momy 3 muM nomomarae "T'pajieHTHHMI cryck”, BiH OJMH 3 Ga30BUX aNTOPUTMIB U
TpeHyBaHHs Mojelnell (He TUIbKU HEeHpOHHUX Mepex) .I'pamieHTHHI CIyCK BHpaxoBye "TpamieHT"
BCiX 00'ekTiB 1 "Kpokye" B CTOpPOHY MpaBWIbHOI BIANOBIAl, 1€ 3aiiMae Kymy dacy.
Tum yacom MH MiAIMIUIA O TOTO IO TpOrpamMa CrpuiiMae MOBY KOTHKA K O€3CBSI3HUN HaOIp CIiB,
1100 BUPILIUTH 110 MPoOIeMy Halll repoil MoYMHae BUBUATH IIIMO0KI HEHpoMepexKi.
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A Takox cucreMy ARMA - 11e Mojenb MamiMHHOTO HaBUYaHHS, SKa CTBOpEHa, 00
MpaIoBaTH 3 YHCIOBUMH JIaHUMH 3aJICKHHUMH Bif dacy. Jlo3Boisie mepenadavat ManOyTHI
MMOKa3HUKH, TPYHTYIOUHCh Ha JESKOMY HAa0Opi MomepenHiX 3HadeHb. YacTo 3aCTOCOBYETHCS B
€KOHOMIIll, HAMpUKJIad IJIs Tepead0adYeHHs KypciB BalmioT. Y rpl el Ook mepemdavae
MIPOJIOBKEHHST YHCIIOBUX TMOCHiTOBHOCTEH, goxatkoBo ARMA ¢dapOye BuximHi e€leMEHTH B
KOJBOPH, SIKIO BUCOKA SIKICTh nependaudeHHs. [IpoHmioBmin Bce 1€ HaIl Tepoid 3MIr CTBOPUTH
porpamMy Juisi po3Mi3HaBaHHS MOBH CBOTO YJIIOOJIEHOTO KOTHKA. Ha kanb B pealbHOMY JKHUTTI BCE
HE TaK IpPOCTO, B IIiil Ipl npuemHa rpadika 3 HEMOTaHUM MY3HUYHHUM CYIPOBOAOM (IIpaBja SIKIIO
HAJIOBrO 3aCTPSAITH Ha TOJIOBOJIOMIII BOHO MOXKE IOYaTH HAOpuIaTH) PiBHI B Ipi HE OCOOIMBO
CKJIaJIHI ajie JesKi 3aBJAaHHs 3MYIIYIOTh 3a/lyMaTHCs HaJl BUPILIEHHAM. Sk mpaBuiia rpa nogo0aeTcs
KOpUCTyBadaM | JIOMOMOTa€e po3iOpaTucs 3 CHCTEMOI0 MAIIMHHOTO HaBYaHHS | IporpaMyBaHs Ha
[I0YaTKOBOMY PIiBHI.
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Po3zaia 2.
3MI (kiOepcnopT, CTPIMIHT, cOlIaJIbHI Mepexi i
reiimigikanis, reiimigikanis B :)kypHagictuui ta 3MI)
biznec (0i3Hec-moaeni, free-to-play, azaprsi irpmu,
reimiikamiss B MApKETHHTY, PEKJIAMHI Irpu)
JAu3aiH (reiiMai3aiid, JU3aiiH PiBHIB, CAYHAAI3aliH, aPT)

UDC 004.891.3:7.092

MODIFIED BORDA METHOD FOR ORGANIZING A COMPETITIVE SELECTION
Berezhynska I. K., Zhuravska I. M.( irina.workspace@gmail.com)
Petro Mohyla Black Sea National University (Mykolaiv)

The methods of determining the winner in different systems of competitive selection are
considered. Particular attention is paid to the peculiarities of the tournament systems used in
cybersports championships. The system of selection based on the modified Borda method,
consisting of two or maximum of three rounds and independent of the number of participants, is
proposed.

Over the years certain systems of selecting winners in different activities have developed.
Sports are the oldest form of entertainment and competition. Since ancient Egypt and to this day
people like to compete and win. Losing in any game, we strive to win the next one. Among the most
popular systems of competitive selection of winners are the Olympic system (“playoffs™) and the
so-called "double-elimination system".

Playoffs ensure that a winner is determined in a minimum number of rounds and promote a
hard-fought tournament. Among the playoffs' advantages are the minimum number of games
compared to other tournament variants and their "uncompromising” nature: there is no possibility
and no point in a tie-break.

However, the playoffs are completely unsuitable for tournaments where it is important to
ensure a fair distribution of all places, not just 1st — 3rd places.

First, in the playoffs, the distribution of places other than first is extremely influenced by the
order in which the pairings are chosen. In a draw, the last places are allocated almost randomly: a
weak competitor, who is drawn against an even stronger opponent, may easily rise above a stronger
competitor in the first round [1].

Also, in a pure playoff, places other than 1st and 2nd can’t be assigned at all. If it is necessary
to specify the places occupied by participants, additional games have to be played, which is the
greatest disadvantage of this selection system, because the main advantage of playoffs — speed — is
lost.

In addition, a major disadvantage of playoffs is the rigid requirements on the number of
participants. If that number does not comply with a norm, the only solution is to draw a draw to
award technical wins or technical losses to some participants in the first round, which further
increases the random factor's influence on the outcome of the tournament. The only alternative is to
preempt a playoff tournament with a series of preliminary games for entry into the main
tournament.

Thus, the Olympic system is built largely on a series of randomness, and the outcome of the
competition is largely decided by lot, which is not fair to the other participants.
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At the same time, there is also a tournament system with elimination after two defeats, or as it
is called, "two-consolation” or "double-elimination system" [2]. This is in contrast to the simple
Olympic system, in which a single defeat results in elimination.

It is currently used in cybersports tournaments, including Dota 2 and CS: GO. In the
tournament to two defeats played 2n-1 or 2n—2 games, depending on the outcome of the superfinal.
This is at least twice as much as in the Olympic system, and the number of rounds at least one more.
You can notice that more games must be played to reach the superfinals in the lower net than in the
upper net.

Without detracting from the merits of this system, however, among its disadvantages should
be noted the following:

1.Special requirements for the number of participants (ideally a degree of twos). With the use
of computer systems for competitions, there are usually no problems with the number of
participants.

2.Two sportsmen may face each other twice (and sometimes even three times).

3.Most matches are played between outsiders and mediocre players and are of interest only to
a narrow group of fans.

4.1t is difficult to transport participants from one arena to another. In the Olympic system, for
example, four stadiums host different branches of the tournament up to the guarterfinals, and then
everyone is taken to one stadium where the semifinals and finals are played.

Thus, this system is also not the best way to select a winner and goes along with the Olympic
system.

The double-elimination system is used in sports where it is easy to play twice as many
matches as in the Olympic system, either due to the short match length or the large number of
arenas running in parallel. The system is widespread in the following sports:

— automobile and motorsports;

— darts;

— judo;

— cybersport etc.

Cybersport, also known as "computer sports™ or “e-sports,” is a team or individual competition
based on video games. Cybersport and gaming tournaments have been gaining more and more
popularity lately. They are taking place both locally and globally. In September 2020. Ukraine
became one of more than 25 countries where cybersport is recognized as an official sport [3].

Unlike familiar to us volleyball, soccer, or chess, in cybersport everything is not so
straightforward, and it becomes much more difficult to choose a winner. Traditional selection
systems, even the double-elimination system, which is currently used in cybersport, are not
universal. Against the backdrop of the sport's growing popularity, they carry with them a certain
amount of inconvenience and unfairness.

The purpose of this study is to develop an algorithm for a selection system that consists of
two, at most three rounds and is completely independent of the number of participants.

The main goal of such system is to ensure the fairness of the competitive selection concerning
all participants. The players will not be able to negotiate or bribe the judge, since the winner is
selected by general voting.

The system is based on the Borda method of ranking. The Borda method (the Borda rule) is a
voting system invented in 1770 by Jean-Charles de Borda to make the preferences of the electors
more accurate when there are many candidates [4]. According to this method, the results of voting
are expressed as the number of points scored by each of the candidates. Often this method does not
give intuitively expected results when counting, thus preserving intrigue until the winners are
announced [5].

This system can be compared to the selection system in parliamentary or presidential elections
[6]. In this case, during the first round, each of the participants is assigned points in descending
order from more to less. The system automatically counts the sum of points for each of the
participants separately and arranges them in order from more to less respectively. Then a certain
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percentage of participants from the bottom (those with the lowest number of points) is "discarded".
This percentage is not due to the Borda method, so the judge or the game administrator writes it into
the program.

As a consequence of this selection, the participants who scored the highest number of points in
total, go to the second round. Then the cycle repeats. The algorithm of this methodology is shown in
Fig. 1.

The main advantages of this system for selecting a winner are:

1.The minimum number of rounds, and therefore the minimum amount of time to select a
winner

2.The impossibility of rigged matches, and thus fairness to all competitors.

3.Intrigue until the end of the competition, up to the moment of the announcement of winners.

4.The possibility of fair assignment of prizes in any quantity.

Start

2

var j = 2: // number of rounds
i=0: // counter
Create a database with the names
of participants f
Create a variable with the number |
of participants s = 20: //modify
Create an array of grades sub [n]:

4
2

Cycle for the first and .| Herew e already have all the
second round | scores from all the referees

v v

Through the cycle

Cyecle to pass all participants we find the largest value

L 2

[
| We subtract from the number

Enter the name of the referee of participants —1

v
Checking for consistency ‘
of information

Write in a new array with
participants

. 2

‘ Output of items depending on |

Choosing the first 5
participants in the series -

the type of competition (our finalists)

v v
[ ; <
| Replacing the names of
| participants in the database

‘ Grading

v Y
Writing a score to an array with _Checking
scores sub[n] which tour it was
The End e

Fig. 1. The algorithm of the modified Borda method
The proposed system will allow a fair selection of the winner of any competition by general

voting. And since cybersport is mostly a choice of a winner by voting by several judges, this system
will help to calculate the number of points for each participant regardless of the others.
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YK 378
OHIHKA E®OEKTUBHOCTI IPEJIMETA RADIANCE B PI3HUX ACIIEKTAX I'PU
DOTA2
Hins 1. Y. X., Cipenko O.I.
Onecbka HanioHAJIbHA aKaJeMisi Xap40OBUX TEXHOJIOTii

Ilpeomemu — enympiicpoge cnopsodicenns 2epois, saKe Moxce 0A8amu 2epoim 000AMKO8i
xapakmepucmuxu i cneyianvhi 30i6nocmi. [epoi maromes wicms KOMIPOK 0451 npeomemis 6 ix
ingenmapi, a ockinbku npeomemis 6 2pi oinvwe 100, epasyesi nompiono sudbpamu 3 HuUx minvku 0,
AKI O niOX00unU 015l Pi3HUX ACNEeKMIE.

Byno mpoanaiizoBaHO oaMH 3 Haibinbll cyrepewmBux mpeameriB B rpi Dota2, Radiance.

Orxe, xapakrepuctuku Radiance:

BapTicTh 5150 30110Ta;

36upaetnes 3 Sacred Relic i penenra;

nae 60 mKkonu 3 pyku;

MaCHBHY 3/1aTHICTb - BUTAIIOBAHHS, 1110 3aBaae 60 mKkoau B cekyH1y B o0acti aii (AOE);
17% npomaxy ais NPOTHUBHUKIB, siKi HoTpanuiu nix AOE 31aTHICTIO.

Ha nepmumii nmoryan npoctuil mpeaMeT 3 MpsSMUM MPU3HAYEHHSM, IEepecyBaTUCs MO KapTi 1
BUIAJIIOBATH 3/I0POB's 32 JIONIOMOTO0 MTACUBHOI 3[aTHOCTI, aJie HaCIpaB/i BCe HE TaK MPOCTO. SKII0
PO3TIISIHYTH TPEMET JOKJIAIHIIIe MOXXHAa MOOAYNTH, IO 1€ YHIBEpCAIBLHUI MpeIMeT, TOMY II0
MOKpAIlye MPaKTUYHO BC1 ACTIEKTH TPU:

MPUCKOPIOE BUIOOYTOK 30JI0TA 33 paXyHOK MMACHBHOI 3JJaTHOCTI;

HiJABUILYE IIIKOAY 3 PYKH;

HaHECEHHS KoM 0e3 HATHCKAaHb 3a PaXxyHOK MAaCHBHOI 37]aTHOCTI;

3aXHCT 32 paXyHOK IOJIMIIEHHS BI)KUBAHOCTI repost 1 BC1€T KOMaHAM 332 PaXyHOK YXUJICHHS.

[Ipenmer kopucHuil 1 npu BUIOOYTKY, 1 B OMTBax, 1 B 3aXHCTi, IHIIUX HpPEIMETIB, Kl O
JoTiOMAaraiy y Beix nux obnactsax kpim Radiance B rpi mo cyTi i Hemae.

[ToBepHeMocCs 10 YHIBEpPCAJIIbLHOCTI, HE OyBa€ B I'pl YOroCh 1€aJIBHOTO y BCHOTO € IUTIOCH 1
MiHycH. Y YHIBepCaJIbHUX IMPEIMETIB € OJMH BaXIUBHIA MiHyc, Radiance monmomarae B KOXHOMY
acreKTi TpH, ajie poOUTH 1€ CKPi3b HE HAMKPALUM UHHOM.

[Tounemo 3 acriekTy BUIOOYTKY 30J10Ta, IIOPIBHAEMO Yac 3a4MCTKU 6 JIICOBUX TOUOK I€POEM, 3
pizHUMHU TIpenMeTamMu(Tadmn. 1):
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Tabmuns 1 — BugoOyTok 30510Ta

[Ipenmern CyMapHa BapTiCTh ITPEAMETIB Yac
Radiance 5150 52 cex
Armlet of Mordiggian+ 5035 63 cex
Sange+ Bracer
Battle Fury 4180 50 cek

[IpoanaiizyBaBmy pi3HUIIO B Yaci Mix 1 1 2 BapianTom, 11e 10 cekyH[ 3a 1mei gac MOKHa
3a4MCTHTH 1IE OJIHY JIicOBY Touky, ane Armlet of Mordiggian i Sange npenmern 30BCiM HE IS
BUJOOYTKY 30JI0Ta, BOHH JAalOTh 0araTo XapaKTEpUCTHK 1 JONOMararmTh B OuWTBax. SKmo x
nopiBHioBatu Radiance 3 Battle Fury, sikuii nemesiie Ha 1000 30510Ta i 30Mpa€eThes Jieriie, 3 HUM
BUJI00YTOK 30JI0Ta IOYMHAETHCS PAHIIIE 32 PaXyHOK TOTO, IO BiH JCHICBINE, 3HAYUTD 3'SBUTHCS Y
reposi paninie Hixk Radiance, i 3a paxyHok Toro mo Battle Fury macmraOyerscsi (mpomnopiiiiiHo
MOKPAIIYEThCS) IHIIUMU [TpeaMeTaMu, 3 yacoM Battle Fury kpaiae B acrekti BumoOyTKy 30J10Ta B
Toii yac sik Radiance 3anuinaeTscsi Ha MOYATKOBIM MO3HAYIII.

VY migcymMKy MOKHA 3pOOHMTH Takvii BUCHOBOK: B acrekTi BuI00YTKY 30ioTa Radiance mae
BUI00YTOK, ajie JIOCUTh IocepeHio, a Battle Fury poduts 1e kyau kpaiie.

Jlam po3ristHeMo acnekT mKoau. [TopiBHSIEMO KOy 1 BapTICTh MpeaMeTiB(Tao. 2):

Taomuus 2 — lIkoxa

IIpeamer Bapricte | IlIkona JlolaTKOB1 XapaKTepUCTUKHU
Radiance 5150 60 IlacuBHa 31aTHICTD, 17% yXUICHHS
Daedalus 5150 88 Kpurnuna nikoa
Butterfly 5275 50 60 mBraKocTi ataku, 35% yXHIICHHS
Nullifier 4725 80 Po3ssiroe HOSI/ITI/IBHi.e(I)eKTI/I MPOTHBHHUKA 1
YIOBUIBHIOE.
Monkey King Bar 4975 40 35 mBuaKocTi ataku, 75% mpoiTH Kpi3b
YXUJIEHHS IPOTHBHUKA
Armlet of Mordiggian 2475 71

Desolator 3500 60 -5 OpoHi

MoskHa 3poOuTH BHCHOBOK 110 Radiance mae mocuTh MIKOIM 3 PYKH, ale poOUTH Iie Tipiie,
HIK OyIb-KMI IHIIMK MEHII YHIBepCaJIbHUH MpeIMeT, HalllJIeHUH Ha KOy 3 PYKH.
Jlauii mopiBHsIEMO 11KOIM B cekyHay Radiance 3 inmmmu npenmeramu(tad. 3):

Tabmums 3 — [lkona B cekyHny

Ilpeamer [IIxona B ceKyHAYy
Radiance 290 o oxuii meti / 380 1Mo IBOM LIAM
Desolator 310
Monkey King Bar 350
Daedalus 420

VY nopiBHsHHI BUIHO, 1110 Radiance He Haiikparuii IpeaMeT B aCIeKTi KO/, ajie TOJIOBHUM
IUTIOCOM € T€ IO Ieporo He MOTpiOHO OuTH, Tak SK BumamioBaHHs mpaiioe 1 B cTaHax, 1 B
yIOBUIbHEHHSAX. Tak caMo B paHHIX OWTBax, KOJM Yy MPOTHUBHUKA 1€ HE Tak OaraTo 3J0poB'A 1
HeMae npeameramu, Takumu sik Black King Bar, Radiance nyxe cunbHui, Habarato CUJIbHIIIE HIXK
Toii xe Battle Fury, sikuii criemianizyeTbcsi came Ha BUAOOYTKY 30J10Ta, a HE Ha OuTBaX. MOXKHO
3poOuTH BUCHOBOK 1o Radiance He mnoraHuii, ane sBHO Oyzae crnaOKilie HiDX MpeaMeT,
CHelliaJli30BaHUN Ha KOPUCTh B OUTBAX.
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Jlami po3riIssHEMO OCTaHHIM acmekT TpH, sSKUW nojdimmryersest Radiance, a came
BIDKUBaHH(Ta01. 4):
Tabmus 4 — BuokuBaHHsS

IIpenmer Baprictb XapakTepUCTUKU
Radiance 5150 17% yxwuieHHs
Assault Cuirass 5075 5 6poHi ayporo, 15 6poHi BIACHHKY
Crimson Guard 3800 bnok 70 mxoxau Bix atak

Radiance nae 17% yxuiieHHs, 1110 TPYOO MOKHA MOPIBHATH MPHUOJIU3HO 3 7 OAMHUIISIMU OPOHI.
ITpu upomy i 7 OpOHi IifOTH Ha BCIO KOMaHY, II¢ BUXOAWTh CHibHIIIEC HiK aypa Assault Cuirass,
ska jae 5 Oponi ayporo, ane Assault Cuirass mae kpim aypu Takox 15 OpOHI BIACHHKY, B LIbOMY
cernci Radiance nporpae. Takox posrisaemo Crimson Guard, eii npeamer 6a0kye 70 mKoau 3
KOKHOI aTakH 10 SIBHO Kpallle, Hixk 7 Oponi. MoxHa 3pooutn BUCHOBOK Radiance jpae 3axwucr, ane
SIBHO CJIA0KIIIIe HDK 1HII MTPEAMETH, K1 CIeIIali3yIOThCsl Ha 3aXHCTI.

HamneBHo, Haii6ibmum MiHycom Radiance moxHa BBakaTH HOT0 MOKYIIKY 1 THMYACOBE BIKHO
foro akrtyanpHOCTi. Radiance moBHHEH KymyBaTHCS MEPIIAM I[PEJAMETOM, TOMY IO 3 YacoM
MPOTHBHHUK MOXE 3IJIaJIUTH TACUBHY 31aTHICTh Radiance BeauKor KiIbKICTIO 370pPOB's. YXUICHHS
nane Radiance nmpotuBHUK MOke HiBeoBatu 3a gonomoroi BKb a6o MKB. 3rojiom 3HaunmicTh
Radiance mpu BuI0OyTKY 30JI0Ta Hajga€, OCKUIbKU 3a4MIIATH JIICOBI TOYKH BXKE HE TaK CKIAIHO.
MoskHa 3poOuTH BUCHOBOK 1110 Radiance HaiibiibIn KOpuCHuUIT B IpoMikKy 15-30 XBUIIHHH TPH.

B misoMy Mo)kHa cKa3atu, 10 IJIaTOI0 3a yHiBepcanbHicTh Radiance e te, mo Radiance 6yzae
cialkilie HiX TpeaMeT, SIKUW CIeliami3yeTbCsi Ha SKOMYCh acrnekTli. | Mo)kHa BBaKaTH Iie
a0COIIOTHO HOPMAJIBHUM, TOMY IIO HE MOKe OyTH a0COJIIOTHO yHIBEpPCAIbHHUX MPEIMETIB.

Cnucox BUKOPUCTAHOI JiTepaTypu

1. Dota 2 - oOHOBIEHHS, HOBOCTH, MAaT4W, TYPHUPBI, Taiabl, Tepou. — Pexum mocTymy:
https://dota2.ru/

2. Ernest Adams, Joris Dormans.Game Mechanics: Advanced Game Design. / Ernest Adams, Joris
Dormans. — Joris: Books, 2012.
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KIBEPCIIOPT: OCOGJIUMBOCTI CTAHOBJIEHHS I PO3BUTKY B CYCIHIIJVIBCTBI
Kupnuok K.M., N'osrBsannusa M.O.
(Zhannakurishok@ukr.net, impalastyle@yandex.ru)
HanionaisHanii yHiBepcuret «IlonTaBcbka nogirexnika imeni IOpis Konapartioka»

Cmonimmsa — cmpimMkoco  po3sumky  IHopmayiunux  mexHonoz2il,  GopmysanHs
iHghopmayiiinoeo cycnintbcmea, a maxKoxc NHOOUHU, OPIEHMOBAHOI HA NOCMIUHY 63AEMOOII0 3
HABKOMUWIHIM  C8IMOM 3ad OONOMO20I0 6KIIOYEHHS 6 BIPMYANbHY pealbHiCmb, BU3HAYUILO
hopmy6anHs HOB020 6UOY CHOPMUBHUX OUCYUNTIH, a4 came KOMN 'lomepHo2o cnopmy. 3apas
KOMN TomepHi mexHoI02ii 00cA2IU 6KPall 6UCOKO20 PIi6HA PO3GUMKY | WibHO NPOHUKIU 8 KONCHY
cehepy srcumms 1H0OUHU.

3 onHoro OOKy, KOMIT'IOTE€pHI ITpU € MpOTpaMaMH, BiI€OirpaMH Ta XaHPOM MUCTELTBA,
KOXEH JIeHb 3 SIBIISIIOTHCS HOBI IFPHU Ta IrpoBi CHUIBHOTH. BEKTOp po3BUTKY irpoBoi iHAYyCTpil
MOCTIHHO 3MIHIOETHCA Y 3B’ 513Ky 3 BUHUKHEHHSIM HOBUX ITPOBHUX JKaHPIB.

Komn’toTepHa rpa — 1me mporpama s INEpPCOHAJIBHOTO KOMII'IOTepa, HeoOXigHa s
oprasi3zarii irpoBoro mporecy. KoM 1oTepHi irpu, 0COOIMBO Ti 3 HUX, B SIKHX CTBOPIOETHCS 1
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PO3BUBAETHCS MEBHHUI IrPOBUM BCECBIT, 4acTO € OCHOBOIO JuIsl ¢inbMiB 1 kHur. Y 2011 pomi
aMmepukaHchbkuil Harionanbauit GoHJ 1 aMepUKaHChKUN ypsa oQiliiHO BHU3HAIHW KOMIT FOTEPHI
irpu, mopsiag 3 TearpoM 1 KiHO, OKpEMHUM BHAOM MHCTENTBa. Lle cTamo MOXIWBHM 3aBISKH
BHXOJly KOMIT'IOTEPHHUX 1rOp Ha HOBUH PIBEHb B MOKJIMBOCTSAX KOMIT IOTEPHOI aHiMallii, rpadiku,
B 3BYKOBHX 1 TaKTHJIIBHUX e(eKTax, B BIIKPUTOCTI IOCTiI)KYBaHOTO TpaBIeM CBITYy 1 B
MOJIiBapiaHTHOCTI MPOKUBAHHSI IrPOBOTO KUTTSI.

Crnig 3a3HaYUTH, MO KOMII'IOTEpHI IrpH MNPOWIUIM JOCHUTh TPUBAJIMIM eTam pO3BUTKY.
3’sBuBmIMCh B 1942 poili, BOHU IMOCTYIIOBO IOYaId 3aXOIUTIOBATH cdepy TO3BLLISA JIHOJCTBA.
[Ipu3HaueHi B MOMEHT CBOTO BHHHKHEHHS BHUKIIOYHO [UIS JiT€Hd KOMII'IOTEepHI irpH,
€BOJIIOIIOHYIOYH, MTOCTYNIOBO PO3BHBAIOYKCH PA30M 31 CBOIMH IpaBLSAMH, HaOyBaju Bce OLIbII
JOpOCHi BIACTHBOCTI. Y 3B’A3KY 3 PO3IMIUPEHHIM cepu PO3MOBCIOKEHHS KOMII FOTEPHUX 1I0p
nepes JII0AUHOIO 3’ IBIAIOTHCA MPoOJIeMH MOPaIbHOTO BUOOPY 1 albTepHATUBHOI CBOOOIH.

Haii6Ginpmr BiIOMOI KOMIT IOTEpHOI Tpoto Oyna «Spacewar» (1962). Hagani ko roTepHi
irpg  HaOyJM IIMPOKOTO MAacOBE BH3HAHHA, pPO3BUBAIUCI SIK B rpadigyaoMy, Tak 1 B
TEXHOJOTIYHOMY acmektax. I'pa «Doom 2» Hajmaza MOXIHMBICTH TpaTH dYepe3 JIOKAIbHY
00UYHCITIOBAIBHY MEPEXKY HE TIJIBKH 13 3aJJaHUM PO3POOHUKAMHU aJITOPUTMOM, i€ 1 3 peaIbHUMU
CyIepHUKAaMU B pEaTbHOMY PEXKHMI 4acy, TOOTO B KOMII'FOTEPHUX irpax 3apoJiBCs €IEMEHT
CHOPTUBHOI 3MarajabHOCTI.

Hanmani B CHIA nepmioi B cBiTi Oyna copmoBana jira kioepcnoprcmenis — Cyberathlete
Professional League. [Toganpmmuii po3BUTOK KibepcrmopTy i HOTro Buxij B CBIT MOCTaBUB Mepen
CBITOBOIO CITUTBHOTOIO IMMUTAHHS MPO HEOOXITHICTh HOTO MPABOBOTO PEryIIFOBAHHS.

He3Baxaroun Ha mUpokoMaciiTabHE TOMIUPEHHS KOMII'IOTEPHHUX Irop, PO3BHUTOK
KibepcropTy BHHHUKA€ JOCUTH MOBUTbHO. OCHOBHOI NMPUYMHOI IIHOTO SBHUINA € CHPUHHATTSA
B1JICOIFOp CaMHUM CYCHIIbCTBOM. Y TICHUXOJOTIUHIM JOKTPHUHI 3 SABHJIKCS TEPMIHU «ITPOMaHis» 1
«irpoBa 3aJeXHICTh». Y MPOIeCi BUXOBAHHS TUTHHHU YacTO OaTbKaMH HETaTHBHO CIIPUHMAETHCS
HaJMipHA 3aXOIUICHICTh KOMIT'IOTEPHMMH irpamu. Psj ¢axiBIiB HOCHIAETHCS Ha Te, IO
KOMIT'IOTEPHI IrpH CHPHSIOTH IiJABUINEHHIO arpecii, ¢popMyBaHHS €MOLIWHOT HECTaOlIBHOCTI,
130J1b0BAHOCTI 0COOUCTOCTI Bif coiiymy. [laHi (akTopu HEraTMBHO BIUIMBAIOTH Ha MpOILEC
CTaHOBJIEHHS KiOEpCTIOPTY K CaMOCTIIfHOT CIIOPTHBHOI TUCIUTLTIHH.

Po3pi3HAIOTE Taki BUAWM KOMII OTEPHHX 1rop, SKi BITHOCATBCA JIO KiOEPCIOPTUBHUX
JUCHUILIIH: BiJ Mepuioi ocoOu 3 BEJEHHSM PaxyHKY 3a HAOpaHUMHU (paramu; CTpaTeriyHi irpu B
pealbHOMY 4aci; MOKPOKOBI CTPATErii; TEXHIYHI CUMYJISATOPH; CHOPTUBHI CUMYJISITOPH; POJIbOBI
irpu. Haii0inp1or HomyaspHIiCTIO KOPUCTYIOThCs Taki irpu, sik: Counter-Strike; Dota (Dot A,
Dota 2); Warcraft (Warcraft 3: The Frozen Throne); FIFA; World of Tanks; League of Legends;
Heartstone; Overwatch.

BaxnuBum KpoKoM y pPO3BUTKY KiGepcrmopty € ctBopeHHs B 2008 pori MixHaponHoi
dbenepariii kibepcnopty (The International e-Sports Federation (IeSF).

Po3Butox xiOepcnopTy SK CaMOCTIHHOI CHOPTHUBHOI IJUCHMIUIIHM Ha JAaHUH MOMEHT €
JOCUTH MEPCTIEKTHBHUM TIO PSAY IPUUNH:

e coliajabHi (3ax0TIeHHS 200 X001 BEJIMYE3HOT0 YUCIa MOJIOII);

e CKOHOMIYHI (IIpU30B1 (POHIM MIKHAPOJHUX 3MaraHb 3 KiOEpCHOPTUBHUX HUCLMILIIH,
CTaBKH, Mmapi);

e OXOpOHU IpaBa (3aKOHOJIaBUO PErjaMEeHTOBaHa cepa CyCNUIbHUX BIAHOCHH).

KiGepcmopT — 1e MiKHapoJHa iHAYCTpis, B sKiil 3apa3 Bxke € Ounpmie 240 MinbHOHIB
rpaBiiB 1 Maixke 80 MITBHOHIB YOJIOBIK, SIK1 CIIOCTEPITalOTh 32 PO3BUTKOM I[HOTO BUIY CIIOPTY.
@enepanis kibepcropTy VYKpaiHM — 1€ BCEyKpalHChbKa OpraHizallis, CTBOpeHa 3 METOI0
MIATPUMKH 1HIYCTpil KibepcmopTy B YKpaiHi, a TakoX JOMOMOTIM B CTBOPEHHI MOBHOLIHHOI
iH(ppacTpyKTypu Ha Bciil Teputopii Ykpainu (iHTepHET-pecypcH, npejcTaBHUITBAa Denepallii B
KOXKHOMY pErioH1 KpaiHH); B MPOBEIEHHI IIOPIYHUX BCEYKPATHChKUX JIIT; CTBOPEHHS akajeMii i
HIKOJIM /111 MaifOyTHIX mpodecioHaniB. YKpaiHCbKI KiO€pCIOPTCMEHH 3aiiMaloTh MepIli Micls B
MIDKHApOJHHUX PEUTUHTaxX 1 TypHipax.
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TakuM 4nHOM, KiOEpCHOPT aKTUBHO PO3BUBAETHCS SIK CIOPTHBHA JIUCHUIUIIHA, KA M€
noTpedy B MPABOBIN perjaMeHTallii, ik Ha HalllOHAILHOMY, TaK 1 Ha MD>KHAPOJIHOMY PiBHI.

Cnucoxk BUKOPHCTAHOI JIiTEpaTypu:

Inrepuer mxepeno: https://www.radiosvoboda.org/a/29189982.html
Iarepuer mxepeno: https://www.navitv.net/kybersport-kak-vyd-sporta-stanovlenye-y-razvytye/
Inrepuer mkepeno: https://tsn.ua/cybersport

VIIK 378:004

IIICTH POKIB I'EMM-JI’)KEM PYXY B YKPAIHI
O.B.I3pasos, B.M.Heninsko, C.M.Heaiabko
(izvalov.klanau@gmail.com, nvn60@ukr.net, s.n.nedelko@icloud.com),
Global Game Jam, I'pomajacbka cnijika «Texnonapk Flight City 4.0»,
JIboTHa akanemisa HaunionaiabHoro aBianiiHoro yHiBepcurery

Hagseoeno pesynemamu ma menoenyii po3eumky eeum-odxcem pyxy 6 Yrpaini. OkpecieHo
nepeoymosu 0ns (opmyeaHHs 2etim-oxcem pyxy, HpOaHanizo8and AaKMusHicmos i2po0y0ieHol
cninenomu y Global Game Jam 3 2016 no 2021 poku. /locnioxcerno eéniug cetm-0xcemié Ha
poszsumok IT-cninbHomu 63azani ma iHOi-iepoOyOi8HOI CnilbHOMU 30KpeMa.

Tepminom “reliM-pKeM” TIO3HAYAETHCS 3aXij, B paMKax SKOTO PO3POOHMKH 1rop 30MParOThCs
Ta CTBOPIOIOTH IrPH Ha TEMY, OTOJIOMICHY Ha MOYaTKy. TepMiH Oepe MOXOKEHHS BiJ My3HYHOTO
“Jam session”, mo Mo3Hayae 30ip JPKa30BMX MY3MKAHTIB Ta IMIPOBI3allil0 Ha 3a7aHy TEMY.
TpuBaiicTs mKeMa, K MpaBUio, OOMekeHa 48 roMHaMH, aJie MOYKE BapitoBaTUCS. 3a3BUYall TeiiM-
JDKEMHU BIPI3HSIOTH BiJ] XaKaTOHIB IIEPEHECEHHIM aKIIEHTIB 31 3MaraHHs Ha B3a€MOJII0 YYaCHHKIB
Ta MOOYJAOBY HOBUX comialibHUX 3B’s3KiB [1]. TumoBMMH y4acTHUKaMH TEeUM-IDKEMIB € “iHII -
PO3pOOHUKH, TOOTO PO3POOHUKH Irop, siKi CTBOPIOIOTH HUX 3a BIACHUMH KOHIEIIIISIMH, BIIACHUMH
pecypcaMu Ta KOIITOM Ta PO3MOBCIOKYIOTH OCOOMCTO. 3HAYHOIO YaCTKOKO Cepell YUYACHHKIB €
CHIBPOOITHUKY BEMUKNX IrpOOYyIIBHUX KOMIaHIN, a TAKOXK - CTYJCHTH.

VYkpainceka irpoOyaiBHa criibHOTa Ha KiHens 2015 poky Maiia HACTYMHHI MEpPEeIyMOBH JJIS
MPUETHAHHS 10 HalOUTBIIOro MIKHAPOAHOTO reiiM-mkemy, Global Game Jam:
Ha nouatok 2010 poxkiB yKpaiHChKI IHI1-IrpOOYIIBHUKU Opany aKTUBHY y4acThb Y KHUTTI IHTEPHET
cnibHOT GameDev.ru ta GCUP.ru. JloriyHuM eTanoM pO3BUTKY CHUIBHOT CTajl0 MPOBEIEHHS
KOHKYpCIB po3poOKku irop. Taxi KOHKYpCH HMPOBOAMIIUCS, 3a3BHYail, IPOTATOM MICSIS YM JIBOX, a
TEMaTHKOIO SBJISIB COOOI0 JKaHP PO3pOOIIIOBAHOI I'PH.
Haii6inpm nuaamiuao po3BuBaiucs Ha Toi nepion Flash-irpu. CninsHoTa po3po6Hukis Flash-irop
3Haxonunacs Ha ¢opymi FlashGameDev.ru. Tam 3 2011 poky moyanu mpoBOAMTH KOHKYpCH, 3a
(dbopMaToM HalOLIbII OJIM3BKUM /10 TeHM-IkeMiB. Tpusaiicts “KyOka irpoBoro cnanaxy” ckiajaaina
1 TwxJeHb, TeMa JIoNycKalla JIy>Ke IIMPOKEe TPAKTYBaHHS 1 33/1aBaja BEKTOpP TBOPUYOCTI KOMaH/AaM,
He o0Mexyroun ix (mpukiaau Tem: “TexHonoris npotu marii”, “Tlogopox y yaci”, “TpancmyTraris”
ta iH.). [licst onpuitoTHeHHS KOHKYPCHUX pOOIT Y4aCHUKU CHUTBHOTH JIJTHIIUCS CBOIMH BIATYKaMHU
1010 MOKITUBOCTEH 1X pO3BUTKY.
HaiiOinpmumii cBiToBM OHMaiiHOBMM reiiM-mkem, Ludum Dare, sxuit icnye 3 2002 poky Ta
MPOBOAUTHCS Tpuul Ha pik, y 2012 poui meperHyB Mexy y 1000 yuacHukiB. VYKpaiHCBKI
PO3pOOHUKHM TaKOX MOYAIN JOJydaTucs 10 Hboro. HesBakarouw Ha BiananeHuil ¢opmar ydacri,
EHTY31aCTH y JAEIKUX MicTax 30upanucs pa3oM y (pi3MYHHUX JIOKALIAX, 00 po3po0ItoBaTH Irpu Ha
Ludum Dare.
®dopmar o aiftHOBOTO MHKEMY YU ITPOBOTO XaKATOHY PO3IMOYMHAE BIPOBAKYBATUCS KOMIIAHISIMH
Ta OCBITHIMH 3akiazamu. Ha Toil mepion npoiinum: Extreme Programming Night (kommanis
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Gameloft, 6epesens 2011 p.), The Game Hackathon (kommnanist Nravo, kBiTeHs 2013 p.), Game Jam
KPI (KTII, muctoman 2015 p.)

Cranom Ha 2015 pik HalOUIbIMM irpoOyaiBHIM 3axo70My cBiTi € Global Game Jam (GGJ).
KirouoBoro ocobmuBictio GGJ € ¢izudyHa NMPUCYTHICTh YYaCHUKIB Ha JIOKAIlii y MICTI (3a3BUYai,
JIOKalii OpraHizoByIOThCS Ha 0a3i BUIIMX HAaBYAJIBHHUX 3aX0JIiB, 0(iCiB irpoOyAiBHUX KOMIAaHIA 4u
KOBOPKIHTIB). TeMy y4aCHUKH Yy KOKHOMY TOAMHHHUKOBOMY MOsCi Ji3HaIOThCs 0 17:00 m’sTHUII
MICIIEBOTO Yacy, a pobota ine 10 15:00 Henini. AKIIEHT JKeMy - Ha iHHOBAI[iSX, EKCIEPUMEHTAX Ta
CHIBpOOITHHUIITBI YYaCHHKIB, TOMY Ha TJI00AJIbHOMY piBHI CY/IIBCTBO Ta PEUTHHTH BIJCYTHI, a HA
JIOKAJIbHOMY JIONTYCKA€ThCS 3alydeHHs TNpU3iB, SKi HE OyayTh MigOyproBaTH KOHKYPEHIIIIO,
IIKOSYH IyXY CHIBPOOITHHUIITBA.

GGJ mpoBoautscs 3 2009 poky, a y ciuni 2015 p. y Hpomy B3sun ydacts 29000 yqacHUKIB y
518 micrax 3 78 kpain i po3poouau 5438 irop. 3 2014 poky y GGJ 6epe yuacts PD (mepira moxartist
- Ha 0Oasi [liBmeHHO-YpanbChKOro JepKaBHOTO yHiBepcuteTy, M.UensabiHCchk), a 3 2015 poky -
binopych (nokarrist Ha 6a3i odicy kommanii Wargaming, M.MiHcbK). [[ns npueinanns Ykpainu 10
poro 3axony y M.KipoBorpani (3apa3 - KponuBHuipkuii) 6yino CTBOPEHO rpOMaICEKy OpraHi3aiiio
“Knacrep IT-Anbsac 4.0.”, y Ky YBIMIIIM BUIII HaBYAIbHI 3aKjaJu, HAYKOBI YCTAHOBH, OpTraHU
BIIQJIM Ta Oi3HEC-CTPYKTYpH MicTa [2]. ¥V SKOCTI HEeHTpaIbHOI JIoKallii BucTynwia JIboTHa akagemis
HamionansHoro aBianiiiHoro yHiBepcureTy. OKpiM MICIIEBUX Y4acHUKIB, y ciaHi 2016 poky y reim-
JDKEeMI B3sUT y9acTh irpoOymiBHUKHY 3 Onmecu, XapkoBa, 3armopixkks Ta iHIIAX MIcT. TaKUM YHHOM
VYkpaina crana 8§9-to kpainoro, ydacuunero GGJ. I3 36000 yuyacHukis y cBiti, 72 Oyno 3 Ykpainu,
BOHH po3poOmin 14 irop. Y nacrynaomy, 2017 pori, Ha okaiiiro y KponuBHHIIEKOMY TIpHiXaB BXe
OLbLINI CKIIaJ y4acHUKIB, Aofanucs irpoOyniBHuku 3 Kuera, Uepkac, Binnumi. Iunamiky y4yacTti
yKpaincekux po3poOHuKiB y GGJ HaBeneHo Ha puc. |

I3 3poctannsm inTepecy a0 Global Game Jam y irpoOyaiBHUX CIUIBHOTaX YKpaiHCHKUX MICT,
IT-Anpsiac  (3romom  po3mmpeHuit 1o rpomanckkoi crimku  “Texnomapk Flight City 4.0.”)
JlorioMarae OpraHi3oByBaTu Jokaiii y mictax [3]. Bojnouac, ans 3a0e3neyeHHS BUKOHAHHS
ocuHoBHoi MeTH Global Game Jam, ToOTO MOOYIOBH 3B’S13K1B BCEPEAHHI CIIIBHOTH, IMIiCTS JHKEMY Y
MicTaxX, Ha IEeHTpaibHii nokamii y KponuBHUIIEKOMY MPOBOAMTHCS 3yCTpid- MiTam’” y4yacHHUKIB 3
PI3HHUX MICT.

[amoro metoro, sika cTaBUThes mpu mpoBenenti GGJ B YkpaiHi, € IpoAOBKEHHS MIATPUMKU
IHHOBATOPIB cepesl po3pOOHUKIB IMOp MPOTATrOM ychoro poky. Tomy OyB oOpaHuil onTHUMaIbHUN
s 1poro ¢opmar npusiB. Po3poOHuKaM Haiikpammx irop HajgaBajJucsi OUIETHM Ha MIKHApOJHI
irpoOyaiBHi1 koHpepenuii: White Nights, Devcom, Unite, Games Gathering, Nordic Game, Game
Industry Conference ta inmii. L{i OineTn Aar0Th MOXKIUBICTH BiJBIAyBaHHS JIEKIIi, MPU3HAUYECHHS
3ycTpiuell mpejcTaBHUKaM CBITOBOI IrpOOY/IBHOI 1HIYCTpil, @ 4acTo - 1 MPEACTaBUTU CBOIO TPy Ha
CTeHJII UM 3apeecTpyBaru ii y KOHKypci. BomHodac, KOpPUCTh BiJl TaKOTO MpU3a MAaTUMYTh JIWIIE
KOMaH/JIM, 5iKi CepHO3HO HAIllJIeH] Ha PO3BUTOK CBOTO MPOAYKTY, aJK€ MOi3[aKa Ha KOH(MEPEHI1I0
011eTOM He IOKPUBAETHCA, 1 TIOJJOPOK Ta MPOKUBAHHS MEPEMOXKII OIMJIauyBaIH BIACHUM KOILITOM.

VY 2021 potil, y 3B’53Ky 3 MEPEeX0J0M 3aXOJIB B OHJAWH, opMar MpuU31B-OUIETIB BUSIBUBCS
HEMOXJIMBUM, 1 T€HEpaIbHUM CIHOHCOPOM JKeMY 13 (i3MYHUMHU MpHU3aMH BUCTYIMWJIA KOMMaHis
Playrix Zagrava (sixa € oprasizatopom Jiokamii y M.PiBHomy 3 2018 poky). ¥V iHm poku ¢izuuHi
MpHU3M TakoX HaJaBallMCs, HAMPHUKIIAA, TAKUMH KoMmOaHismu, sk Amazon, AT “Ensopti”, HIIIT
“Pamit”, [lpnBaTOaHk.
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Y 2021 pori, y 3B’3Ky 3 MEPEX0J0M 3aXOMdiB B OHJIAIH, Gopmar mpu3iB-OUICTIB BUSBUBCS
HEMOJXJIMBUM, 1 TeHepaIbHUM CIHOHCOPOM KeMy 13 (i3MUHUMU MPH3AMHU BUCTYTIHJIA KOMIIaHis
Playrix Zagrava (sika € opranizatopom Jiokaii y m.PiBHomy 3 2018 poky). ¥V iHmi poku ¢izuuni
MIPU3H TAaKOXX HaJaBaJIMCS, HANPHUKIAA, TAKUMH KomraHisaMu, sk Amazon, AT “EnsBopti”, HIIII
“Paniit”, [IpuBaTOaHkK.

Po6ota 3 po3BUTKY irpoOyAiBHOI CIIUIBHOTH PUHOCKTE CBOT mioau. Irpu, po3pobieni na GGJ
Ukraine y momnepeaHi poku, AIWIUTH /10 eTalmy KOMEPIiifHOro BUMycKy y marazuHax Google Play,
App Store ta Steam. Onnaiin-popmar mxemy 2021 poky 103BOJMB €(pEKTUBHIIIE CIUIKYBATUCS 3
YYaCHHKAMH Iicisl HOro 3aKHYEHHsI Y 4aTi, OPraHi30BYBaTH TaM PETYJSIpHI 3aXOIW Ha KIITAJT
“CKpPUHILIOTHOT'O CyOOTHHKA” YU 1HTEPB IO 3 BIIOMUMH PO3POOHUKAMU irop.

3 tum, 1o Global Game Jam He moBuHEeH OyTH Pa30BOIO MIOPIYHOIO aKII€0, 3TOAHI 1 JiAepu
cnuibHOT y Mictax Yikpainu. Tak, micns 2016 poky posmouanucss 6arato IHIIMX JKeMiB. Y
Opechkiil HalllOHaLHIN akajeMii XapuoBUX TEXHOJOTIH 3amoyaTKyBaJid KyOOK 3 po3poOKH irop
Game Dev Open Cup Odessa, sikuii craB Beeykpaincbkum 3maranssm. Ha 6a31i NAU HUB y Kuesi
npoBoautbest Hotseat Jam. Jlkem-xakaToH 3 po3poOku rinepkasyanbHux irop Going Hyper
opranizoBye Achievers Hub. Takox cnineHoTa Global Game Jam Ukraine crana 6a3010 1ist Takux
HimiaTuB, sik Amazon Developer Day Ta NASA Space Apps Challenge [4].

Otxe, sBHIIE FefM-KEMIB CTAJIO OPTaHIYHOIO YaCTHHOIO YKpaiHChKOro irpoOynyBaHHs. Lle €
NEPEelyMOBOIO [UIsl CTBOPEHHS B KpaiHl I1HHOBALIMHMX YCHIIIHUX ITPOBUX HPOEKTIB. Yci
3alliKaBJICHI CTOPOHM MPOJOBXYIOTh HpAIIOBaTH HaJ PO3BUTKOM TIeHM-IDKeM Ta irpoOyAiBHOI
CIIUTBHOTH.

Cnucox BUKOPUCTAHOI JiTepaTrypu
[1] Lindsay Grace, Deciphering Hackathons and Game Jams through Play, Proceedings of the
international Conference on Game Jams, Hackathons, and Game Creation Events, p. 42--45, 2016,
San Francisco, CA, USA
[2] 1zvalov, A., Nedilko, S., Nedilko, V. 2016. Global Game Jam as IT-Community Development
Boost. Proceedings of the International Conference on Game Jams, Hackathons, and Game Creation
Events, p. 46--49, 2016, San Francisco, CA, USA
[3] Izvalov, A., Nedilko, S., Nedilko, V. 2018. From One Location to Five. Proceedings of the
International Conference on Game Jams, Hackathons, and Game Creation Events, p. 39--42, 2018,
San Francisco, CA, USA
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[4] Izvalov, A., Nedilko, S., Nedilko, V. 2018. Comparison of game creation and engineering
hackathons on the global and local levels. ICGJ '17: Proceedings of the Second International
Conference on Game Jams, Hackathons, and Game Creation Events p. 22-25, 2017, San Francisco,
CA, USA
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KIBEPCIIOPT SIK CIIOPTUBHE 3MAI'AHHAA
Yepusascokuii K.B., Caxapoga C. B.
Onecbka HaLiOHAJIbHA aKaJeMisi Xap4OBUX TEXHOJIOTIi

Ilpeocmaenena poboma npucesuena 6NPOBAONCEHHIO THHOPMAYIUHUX MEXHONO2I 8 2a/l)3b
ACUMMEDIANbHOCIE THOOUHU, MAaKy Kk cnopm. [Ipoananizo8ano KoOHeepeeHmH) iH(pOKOMYHIKAYIUHY
nocnyey — Kibepcnopm.

CyuacHuii eran po3BUTKY LM(POBHUX TEXHOJOTiH Bce Olnbmie oxommoe yci chepu
KUTTEAISUIBHOCTI JroauHU. Ha 3apa3 Bce Oulblie MpOIECiB Yy HAIMIOMY JKUTTI CTalOTh
aBTOMATH30BaHUMH 1 TeXHOJOTTYHMMH. HaBiTh 3BMUaiiHi irpu ctaiy 1uppoOBUMHE 1 JOCTYIHI IS
O6araThbox KOpHCTyBauiB. Taki irpu KOPUCTYIOThCS MOMYJSPHICTIO cepeji 0arathox JiioJed y CBiTI,
TOMY HE JAWBHO, IO 3’SBWJIMCH 3MaraHHs y IIbOMYy HampsiMKy — Kibepcmopt. Kibepcmopr -
KOMaHHe a0o 1HIUBIqyaIbHE 3MaraHHs Ha OCHOBI BIZ€OIrOP.

O06’exTOM OCTiKEHHS € KOHBEpreHTHa iH()OKOMYHIKalliifHa mociyra — kibepernpot. Metoro
poOOTH € BUSBUTU Cy4acCHHM CTaH TEXHOJIOTII KibepcmopTy.

B xomi pobGotm mpoaHamizoBaHO CTaH MOHUTAHHSA, I[IPOAHANI30BAaHO  KOPHCTYBAadiB
1H(QOKOMYHIKAIIIHOI TMOCIYTH, M0 AOCHIIKYETHCA, HABEACHO [MEepellik HaHHmomyIsapHIIIMX
JUCIUILTIH KiOepcrmopTy.

3apa3 y 6aratbox KpaiHax CBITY KiOepcHopT npu3HaHuit odiialbHUM BHAOM cropTy. BiH, sk
1 3BUYaliHi CIIOPTUBHI 3MaraHHs, MoTpedye 6araTo 3ycuib Ui BUKOHAHHS CBOIX Iitel. /s Toro,
100 KibepcrnopTUBHA KOMaH/Ia PO3BUBANIACA 1 MOKa3yBaja XOpOoUli pe3yabTaTH, iif moTpiOHo Oarato
TpeHyBatucsi. HacripaBni kiOepcrmopTCMEHH TPYAATHLCS HE MEHIIMX 3a 3BHYAiHI CIIOPTCMEHIB. 3
MOCTIHHUMM IOI3AKAMU.

KpiM 3MiH B TE€XHONOTISIX, 3MIHIOETHCS 1 [OPTPET TpaBls B LIOMY. SIKIIO paHilie TpaBus
BBa)KaBCA TUIBKHU XJIOTEMb - MIUTITOK, TO CbOTOJHI 45 BiJICOTKIB aMepUKAHCHKUX TPABIIIB - JKIHKH.
A cepenniil Bik rpasus ctaHoBuTh 34 poku. [{o 2021 poky munieHianu (HOKOJIIHHS JIOJEH, K1
Hapoauwiuca B 1982-2004 pp.). JOCATHYTH CBOTO IiKa KYyMiBEJIbHOI CIIPOMOKHOCTI 1 CTaHYThb
OCHOBHOI0 yacTuHOW rpasiiB. /1o 2021 poky Newzoo(npoBigHuil cBITOBUI MOCTa4aJbHUK IrOp Ta
aHAMTHK KiOepcropTy) NPOTHO3YeE, IO IMIOPIYHI TEMIM 3pOCTaHHs CKIaayTh Mpuoau3Ho 14%.
Bonu Takox mepeapikaroTh, 110 YKUCIO BUITAJIKOBUX TisAna4iB Bupocte a0 307 minbiioHiB, 250
MUIbIOHIB €HTY31aCTiB KIOEPCIIOPTY, 110 POOUTH 3arajbHy ayAUTOPIIO - 557 MiJIbHOHIB.

KibGepcnopt - BizHOCHO Monoauit Buja cnopTy. Ha mouaTky craHoBiieHHs 1HAYCTpii moOyBaia
cujia-CuiIeHHa npo0JieM 3 opraHizaii€ro TypHipiB. Bumnatu npuzoBux ¢oHIIB TpaBisiM, Oyna
CKJIaJIHOIO0 TeMOI0 i mpodeciiiHoro kidepcrnopry. CHCTEMU peryiroBaHHS BMILIAT IPU30BUX
GoH/IIB Y HHOMY HEMAa€, OCKUIbKH KiOEpCIOpT CKIaNaeThcs 3 0araThbOX AMCUUIUIIH 1 HeMae
O(IIIHHOTO KOHTPOJOIYOro oprany. [lpu3oBi ¢GoHAM BpakarOTh CBOIMH CyMaMH, IMIOPIYHO
[IPOBOJIATECSL COTHI TYPHIPIB 3 PI3HUX AUCHMIUIIH. | SKIIO OAMH MICBKHH TypHIp MOXeE MaTu
npusoBuit Goug 3a Bce B 1000 $, To Ha iHIIOMY, CBITOBOMY YeMITiOHATI, MOKke po3irpysarucs 30
000 000 $.

Ha Bigminy Bijg 3BMYailHUX BU[IB CHOPTY, 32 KiOEPCIOPTUBHUMM 3MaraHHsSIMU AYXKe JIETKO
cnioctepiratu. JuButucs TpaHcialii MoxxHa B IHTepHeri, me Oe3komToBHO. OHE 3 TOJOBHHUX
nepeBar KiOepCrmopTy - 3araJbHOIOCTYIHICTh TpaHCHAIIA. Hiskux perioHadpHUX OOMEXKEHD,
IUTATHUX MIiAMUCOK a00 CymyTHUKOBHX Tapulok. [loTpibeH Tinbku iHTepHET. 99% TypHIpiB MOKHA
OE3KOIITOBHO AMBUTHCS B camiil rpi - TpeOa i TUIbKM BCTAHOBUTU. MarTyl MOXHA AUBUTHCS 1 B
KiOepCIIOPTHBHOTO CTPIMIHIOBOM cepBici Twitch.tv. A moxxHa mpocto B YouTube.
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B ocHoBHOMY KiOepcropTiBHI Irpy € KOMaHOHMMH, ane € W mooAauHoki. Ilepemikx
HaWUTMONyJISAPHIMIUX JUCIUIUTIH KiOepCIopTy:

Counter-Strike: Global Offensive;

Dota 2;
Hearthstone;
Overwatch;
League of Legends;
FIFA,

StarCraft 2;
PUBG;

Fortnite.

Orxe, Ha pa3i KiOepCHopT € HEBiJ EMHOI YaCTHMHOI CY4acHOTO CYCIUJIbCTBA, SIKa HE TUIbKU
MIPUHOCUTH 3aJIOBOJICHHS BENTUKIM YaCcTUHI JIIOJIEH, a 11e SABISETHCS O(IIliaIbHUM BUIOM CIiopTy. I3
aHaJi3y CTaHy NMUTAHHS MOXXHA 3POOMTH BHUCHOBOK, IO JOCIHI/PKEHHS Ta PO3POOKM MPHCBSIYCHI
BUOpaHiil TeMaTHIl € TyKe aKTyaJlbHUMH Ta MEPCTIEKTUBHUMH.

CnucoK BUKOPUCTAHMX JIKepeJr:
Wikipedia [Enextponnuii pecypc]. — Pexxum moctymy: https://ru.wikipedia.org.
Intalent.pro [Enextponnmuii pecypc]. — Pexxum moctymy: https:/intalent.pro
[Enextponnwuii pecypc]. — Pexxum moctyny: https://imgame.kz
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AHAJII3 PUHKY KOMII'FOTEPHUX IT'OP
Pomaniox’ O. H., Ilermcmkl A. B., ]30p14c013a1 K. O., Korauk?® C.B.
(rom8591@gmail.com)
'Binnnuekuii HagioHaaLHMI TeXHIYHMI YHiBepcHTeT
OpechKa HALIOHATLHA aKaAeMist Xap4Y0BHX TEXHOJOTii

Y cmammi posensnymo ocnosni menoenyii po3eumky puHky eideoicop 6 Yxpaini ma
NPOAHANI308AHO OOCAZHEHHS 6I00MUX BIMYUSHAHUX PO3POOHUKIE.

Hapasi ingycTpist Bi€OIrop € JiJUPyIOUuM CETMEHTOM B 1HIYCTpIii po3Bar Mo BCbOMY CBITY.
Yucno reiimepis 3poctae (3,1 mapza. rpasuiB y 2020 p.), a caM TeMIHT cTa€ BUCOKOOILIaYyBaHOIO
npodeciero. PopMyeThCsi TOTYXKHA EKOCHCTEMA.

CpiTOBMI PHUHOK KOMII'FOTEPHUX Irop (MaroThCsl Ha yBa3l MpoOJaXki KOPUCTyBayaMm IrpoBOIO
KOHTEHTY) cTae rnuOine Ta maciTabHime. 3a JaHUMHU aHamiTU4YHOI kommadii SuperData, oGcsr
punky Bigeoirop B 2020 poui mocsr $ 126,6 mupn i Bupic 3a pik Ha 12%, OCKijgbKH 0Oararo
KOpUCTYBadiB BUMYIIEHO (4yepe3 mnaHuemito kopoHasipycy COVID-19) samumanucs Baoma i
po3Baxkanucs 3 gornomoror nudposux irop. ¥ 2020 poui puHOK MOOUIBHUX irop 3pic Ha 10% 1
cknae 58% B 3araJpbHOMY 00Cs3i irpoBoi ramysi [1].

[TpoananizyeMo irpoBuil puHok Ykpainu. CriBTOBapuUCTBO reiiM-/I€BEIIONEPIB BKIIOYAE B cede
sK (piaHCcepiB-OAMHAKIB, TaK 1 BEIMKI KOMIIaHii, BIJOMi Y BCbOMY CBiTi. BiTun3HsHMIA reiimies
CTPIMKO PO3BHBA€ETHCSA: 3a OCTAHHI KUIbKa POKIB B cepl po3poOku irop 3'sBusocs Ouibiue 30-tu
HOBUX KoMmmaHid. [{opiuyHuil KOXi1 BiJl MpOJaxKy Bifeoirop B Haliii kpaini qocsrae 200 MIH 0. 1
JpyTU piK NOCTLIb EPEBULIYE 3arajlbHOCBITOBE 3pOCTaHHS IHAYCTPil [2].

Cepen ykpaiHCBKUX PO3POOHUKIB KOMIT'FOTEpHUX Irop HAMOLIBIN TMOMyNspHa TIaTdopMa
Unity (69%), nami imytes UnrealEngine ta HTMLS (o 31%), kpim Toro, 27% BHUKOPHUCTOBYIOTb
BrnacHy mardopmy [3]. HaiimomynsprimuMm xaHpom € Action (63%), T'omoBomomku (59%),
Crparerii (52%) ta Cumynaropu (44%) [3]. Ayautopis irop, CTBOPEHUX YKpaiHCBKUMU
KOMIaHiIMHU, CTaHOBUTH 770 MIIH KopucTyBauiB. [IpoaHanizyeMo BITUM3HSIHUX PO3POOHUKIB irop.
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GSC Game World - ne HalmoTyXHIIWH YKpaiHCBKUI PO3POOHUK irop, BIIOMHN 3aBASKH
takuM mpoektaM, sK «S.T.A.L.K.E.R.» 1 «Kozaku». Irpu cepii S.T.A.L.K.E.R. orpumanu
MO3UTHBHI BIATYKH BiJ MOMYJISIPHUX IrPOBUX CalTIB 1 Oynu n00pe npuiiHATI KpuTukamu. Kommanis
3asgBisie: KibKicTh mpoaanux kopoOok rpu S.T.A.L.K.E.R.: Shadow of Chernobyl B cBiti
nepeBHIIiIa 2 MUIbHOHU IPUMIPHUKIB [4].

4A Games Oyna opranizoBana 2005 poky. CTymis BigomMa TOJOBHOTO YHWHOM 3aBISKH
MOCTaNoOKATINTUYHIN Cepil «Metroy», mepma dactuHa KoTpoi, «Metro 2033», Oyna BumymieHa B
2010 pomi. OpwurinanpHa Metro 2033 3100yna BHCOKI OILIHKKA Ta 0arato CXBaJIbHUX DELEH3IH,
oTpuMaBLIM Ha arperatopi Metacritic cepennto ominky 81/100 st Windows-Bepcii ta 77/100 ms
Xbox 360. [5]

Frogwares — HE3aJIeKHA YKpaiHChKa KOMITaHis 110 3aiiMa€eThCs PO3POOKOIO
B1JICOITOp TIEPEBAXHO KaHPY kKBecT. HailOumbm BiJOMHMM MPOEKTOM CTYMIii € cepis Bifeoirop
«[Ipuromau Ilepnoka Xonmca». 3arasiom Frogwares po3poOuia 8 yacTHUH cepii, MMPOJABIIM MPH
1boMy 7 MinbioHIB Komiii. OcTaHHBOIO pemizoM € Bimeorpa The Sinking City, nmepma Bimeorpa
KOMIIaHii 3 MMOBHICTIO BIIKPUTUM CBITOM, BuITylieHa 27 depBHs 2019 poky. [6]

Cepen po3poOHHKIB MOOLIBHEX irop BapTo Big3HaunTh Kommanito iLogos Game Studios. Ha ii
paxyHky noHaa 400 MpoeKTiB, a HAMYCHIMIHIII 3HAXOAATHCS HA BHCOKHX IMO3MIIISX B Mara3pHax
MoOineHEX momatkiB [7]. Cepen ctBopenux iLogos irop — Shadow Fight i Shadow Fight 2
(36,5 man rpaBuiB), apkaga Vector (11 mun rpasuis), citioinnep «Merarosmcy (20 MIIH rpaBIiiB)
[8].

TakuM 4YHHOM, MOXKHA KOHCTATyBaTH, IO Taly3b KOMII' FOTEpHOI I1HAYCTPii CTPIMKO
PO3BHBAETHLCS, TPU I[LOMY BaroMHid BHECOK BHOCATH YKpaiHCBKI PO3pOOHUKH irop. IHmycTpis
PYXa€ThCsl B HANPSIMKY IMiIBUINEHHS PEATICTHYHOCTI irop, iX NPOAYKTUBHOCTI Ta peaji3armii
IITYYHOTO IHTEIEKTY.

Cnmcok BUKOpPHCTAHOL JIiTepaTypu
1. KomnsrorepHsie u BHUJICOUTPBI (MupoBoi PBIHOK). Pexnm JOCTYILY:
https://www.tadviser.ru/a/414564
2. YKpaiHa 3a MITPUMKH YpsAIy Morja O CTaTh CBITOBHM TpaBIeM Ha PUHKY Bifeoirop. Pexum
JOCTYITY:
https://zikua.tv/news/ludyna/ukraina_za_pidtrymky uriadu_mohla_b_staty svitovym_hravtsem_na
_rynku_videoihor_eksperty 985890
3. MMunmumenko O. JlocmiDKeHHS: YKpaiHCHKUN TeWMIEB THCHE «HA ra3». PexxuM JocTymy:
https://www.imena.ua/blog/ua-game-dev-report/
4. GSC Game World. Pexxum goctyny: https://uk.wikipedia.org/wiki/GSC_Game_World
5. 4A Games. Pexxum noctymy: https://uk.wikipedia.org/wiki/4A_Games
6. Frogwares. Pexxum noctymy: hitps://uk.wikipedia.org/wiki/Frogwares
7. GAME IN UKRAINE: KPAIIl VYKPAIHCBKI ITPU 1 PO3POBHUKU. Pexum
noctymy: http://uccs.org.ua/kreatyvni-industrii/podii-kreatyvnoho-sektoru/industriia-
kompiuternykh-ihor/game-in-ukraine-krashchi-ukrainski-ihry-i-rozrobnyky/
8. 1Logos. Pexxum moctymy: https://uk.wikipedia.org/wiki/lLogos

VIIK 004.9

TEUMI®IKAIIISI B OBJIACTI BIBHEC-CUMYJIAIINA MAJUX NIAIMPEMCTB
Cipomus .C.T'., Cipomas JI.C. (sergey60sir@gmail.com, avataris@gmail.com)
Onecbka HaliOHAJIbHA aKaJeMisi Xap40BUX TEXHOJIOT I
Ycxknaonenns 6iznec-cepedosuwya, nocunenusi KOHKYpeHYii 8UMaA2ae 6npo8a0’CeHHs HOBUX
VAPABNIHCOKUX MEXHON02IU, WO CAPUAIOMb NIOBUUEHHIO KOHKYDEHMOCHPOMONCHOCTI CYUACHUX
opeanizayit. OOHIEIO 3 MAKUX MEXHON02IL € eetmigixayis (3acmocy8anHs i2pOBUX eleMeHmis 6
PI3HUX Heieposux KoHmexkcmax). Y mezax pozensioaromecs eelumigikayis, SK IHCMpYyMeHm
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CyuacHozo OizHecy, UHAYAIOMbC 0COOIUBOCHI 3ACMOCY8ANH ceumigirayii y chepi manroco ma
cepeonboeo  0Oi3Hecy, po32n0A€EMbCs  NPUKIA0 [2p0B020  KOMNOHEeHmY  Oi3Hec-Cimynsamopa,
no8 A3aHUl 3 BUPOOHUYMBOM MedY ma CYNYMHIX NPOOYKMIE.

Beryn. YcknagHenHs: Gi3Hec-cepeOBHUINA, TOCUIICHHST KOHKYPEHIIi BUMarae BIPOBAKEHHS
HOBUX YHPABIIHCBKUX TEXHOJOTIM, IO CHPUSIOTh MIJBUIICHHIO KOHKYPEHTOCIIPOMOYKHOCTI
CY4acHUX OpraHi3amii.

OcHoBHa mpoOiieMa Cy4acHOTO 1HHOBAIIMHOTO Oi3HECY - y BIJICYTHOCTI Y MiANPHUEMIIIB-
MOYATKIBI[IB PEJICBAHTHOTO JOCBIly Ta MOXJIHMBOCTI HOTO OTPHUMATH JO CTApPTy BIACHOI CIIPABH:
bineme 80% HOBHUX KoMMaHIi" BMHUpae B mepuii 2 POKH, 1 IIi CTaTUCTUKA HE 3MIHIOETHCS
JICCATUIITTAMH 1 aKTyajibHA MPAKTHYHO Ui OyAb-iKoi KpaiHu. BinbmicTe Oi3HeCMEHIB poOsTh
OJIHI ¥ T1 X TUIIOBI MOMUJIKH. Takox Tpeba BUPINTYBATH TaKi 3aBIaHHsI, K ITIABUIICHHS MTOKa3HUKA
YTPUMaHHS KJI€HTIB, 30UIbIIEHHS JOAJIBHOCTI O OpeH.y, MONIMIIEHHS MPOXYKTHBHOCTI Mpari
cniBpoOiTHUKIB. HempaBwiibHE BH3HAYEHHS IIJICH MOXKE CIPUYMHUTH 32 cO0O0I0 BTpaTy dvacy i
IPOLIOBUX PECYpPCiB Ha CTBOPEHHA (YHKIIOHAJIBHOCTI, SIKA HISK HE JOMOMOXKE BHPIIICHHIO
npo6sieM ab0 HaBITh MOTIPIIUTH CUTYAIIIFO.

OpHi€l0 3 Cy4acHHX TEXHOJIOTIH, siKa BIPOBAKYETHCS B CBITH Oi3HECy i Jomomarae
BUpiNIyBaTH 1i mpoOnemu € reiimidikamis. Y BCbOMY CBITI MPOCTEKYETHCS TEHICHINS -
po0OTOIABIII HAMATralOTHCsl HAOIM3UTH POOOUl OY/HI CBOIX CHIBPOOITHUKIB B NO0JaHHS YEPTOBOTO
piBHSA KOMIT'FOTEPHOI TPU - a3apTHOI 1 3aXOIUIIOIYOI0. 3aCTOCYBaHHsS TaKWX MEXaHIK B poOOTi 3
CHiBpOOITHUKAMH, TOKYMISIMA 1 MapTHEpaMHu MiABHUILYE X 3aJlydeHICTh y BHPIIICHHS 3aBJaHb,
OakaHHs AiSTH 0€3 MPUMYCY, MOTHBAIIIIO 1 HaBITh a3apT.

B mpomec reiimidikamis 3amydaroThCs Taki poOodUl MpPOIecH, SIK HaBYaHHS, PO3BUTOK,
poJaxy, MmotuBaiis. KoxkeHn neHp Ha poOouoMy Miclli J10/1a€ a00 3MIHIOE PEHTHHT CIIBPOOITHHKA,
a ycmixu abo HEBIA4i MOXYTh CIIOCTEPIiraTé BCi 3ajydeHi y4acHUKH OizHec-rpu. bizHec-irpm i
Ieiimidikartis, 3riJHO 3 OCTAaHHIMU TTI00ATBHUM ONMTYBAHHSIM KEPIBHHUKIB CIYXO IepCOHANy CBITY,
BU3HaHI ocHOBHUMH HR-TpeHmamu octaHHIX I'SITH POKIB.

Oco0smBocTi 3acTocyBaHHs reiimigikanii y cepi MaJioro ra cepeaHboro oisuecy.

Mauuii iHHOBaliiHMHA Oi3HeC moTpedye MOCTIHHOrO HaBYaHHS Ta OCBOIOBAHHS HOBUX HABHUKIB
Ta komrereHIid. IlpaBuinbHa MOTHBALlsS MO OTPUMAHHS 3HAHb - OJUH 3 TOJIOBHUX UYWHHUKIB
yCHIIHOTO OCBITH. [eiimidikalisi HaB4ajibLHOIO TMPOIECY JMAO03BOJSE CTBOPUTH IO3UTHBHY
MOTHUBAIIIO BXK€ OJIHIEI0 (POPMOIO 1MoAauil MaTepiaiy.

Bukopucrannsi 0i3HeC-CUMYJISIIAHOI CepeloBHINAa B IrpoBi (opmi j1amae CTEpEOTHITHE,
copMOBaHUI MoONEpeTHIMY OKOJIIHHAMH, YSBIEHHS MPO HaBYAJIBHHUM MIpOIlEC, 1a€ MOKIMBICTh
3aXOMUTH KOPHUCTYBAUiB HE TUIBKH I[IKaBUM 3MICTOM, a il He3BHYailHOIO (popmoro 3aHATh. bizHec-
CUMYJIATOD - €(EKTUBHHI IHCTPYMEHT, 110 03BOJIsI€ IHTEHCU(]IKYBAaTH HaBYAJIbHUH MpoLieC.

[eiimiikaris Mae crpary 3 BUKOPUCTAHHSAM ITPOBOI MEXAHIKM B HEITPOBUX CHUTYAIsX IS
MiBUIIEHHS MOTHUBAIII 1 BIUIMBY Ha MOBEAIHKY. [le MeToanka, 3aBIsSKH sIKii KOPUCTYBa4l MOXYTh
3MIHUTH MTOBEIHKY JIFOACH JJIsl TOCSITHEHHS CBO€i MeTH. BOHa BKIIFOYA€E 5-Th OCHOBHUX HAIPSIMKIB:

o [IpocyBanHs (200 MapKETUHTY, K 3apa3 NPUHHATO BBAXKATH);

e [linBumieHHs epEeKTUBHOCTI pOOOUOT0 MEPCOHATY;

e 3MiHM OBEIIHKU;

e [ligBuIlEHHS TOSUILHOCTI;

e HapuaHHs (HanpuKJaa, HOBUX CIIBPOOITHUKIB).

['onoBHe, mo moBUHHO OyTH y reWmidikarii B Oi3HECI - 1€ YITKO MPOJyMaHa KOHIISIIIIS
reiimMi(ikarii, sKa B CBOIO yepry OyayeTbcs Ha 0a30BUX MPUHLUIAX:

o [lomeminka mroneit. ['eitmidikariis-iie CTBOPEHHS YMOBHU JJIsl 3MIHHM TTOBEIIHKH JIOJEH. A
MOBEIHKA JIIOJICH 3MIHIOETBCSI TPYHTYIOUHCh Ha 3-X OCHOBHUX €JE€MEHTax: MOTHBAIIi,
MOJKJIMBICTh, IMITYJIBC.

e [IpaBuna reiimidikarii. Lle mernunu, 3 skux OyayeThes Tpa.

e Amnani3. Hackpi3Ha aHaiiTHKa 1 aHaJ3 TaHUX - 1€ OCHOBA Teimidikartii.

IIpaBuaa reiimigikanii.
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IrpoBa mexanika. OCHOBHI eneMeHTH Ha3uBaioThes - PBL (6amu, Haropoaw, peiitunaru). Tyt
BU3HAYA€THCS, 3 SKOIO PIBHA Ha SKUH IEpeXOIATh YYACHUKU IIPOBOI CHCTEMH, K BOHHU
HA3WBAIOTHCS, SIKI Yy HUX MOXYTh BHHUKHYTH MpOOJIEMH Ha NUISXY JOCSATHEHHS, SKi BOHHU
OTPHUMAIOTh 32 11€ IPU3H.

[Tpocti npaBuia yyacti. BoHn BH3HaAu4aloTh Bce HEOOXifHe, m00 3a0e3MedYnTH JIIOIHHI, 1110
BHpIIIWJIA B3SITH Y4acTh y TPl - JIETKUH BXI1]I.

[TocTymoBe mosiBa HOBHX NMpaBHJI. SIKIIO BUBAJIMTH HA YYaCHHKA BCIX MPaBWII IJIKOM, TO BiH
3JIAKAETHCS 1 BIIMOBHUTHCS Bijl y4acTi y Tpi.

HasBHicTh KOHKYpeHIil. Y y4acHUKa MOBHHHA OYTH MOXXJIMBICTH 3allpOCUTH CBOIX JIDY3IB B
rpy. I 6asxaHo 3poOHTH 1€ TPOCTO, HAIIPUKIIAJ, 32 JOIIOMOTOI0 COLIIaIbHOT MEPEXKI.

MonuBicTh JOCATHEHHS nepeMord. ['paBelb NOBUHEH HE TUIBKM OAYUTH T€, IO MEePeMOry
JOCSITTA MOXJIMBO, aJI€ 1 T€, 10 3pOOUTH 11 HOMY ITiJT CHITY.

[TocTymoBe yckiaaHeHHs 3aBAaHb. SIKIIO Bilpa3y MOCTABUTH YYACHUKY CKJIAHY 3a7ady, TO
BKpail BHCOKa WMOBIPHICTb TOTO, 1[0 BiH BIIMOBUTHCS BiJl 1i BAKOHAHHS 1 IepecTane OpaTH y4acTb
30BCIM.

Job6poBinbHa y4acTh. MOXKIMBO OpaTH TPOIIIi 32 Y4acTh Y IrPOBOi CUCTEMI, ajie BXiJl IOBUHEH
OyTH IpOCTHM 1 6€3KOITOBHUM, X04a O 00MEeXeHHit yac.

[ToBepHEHHS, TUX 110 MiUUIK. ['0JI0BHE NPaBUIO MApKETUHTY CBIJYUTHL - TIOBEPHYTH CTApOro
KIII€HTA JICHICBINE, HIK 3aJTydUTH HOBOTO.

IIpukiiag KOMILIEKCHOTO Oi3Hec-CiMyJISITOPA 3 IrPOBMMHU eJIeMEeHTAMMU.

PosrnsiHemMo Ha mpuKIai KOMIUIEKCHOTO Oi3HEC-CiMyssiTopa 3 ITPOBHMH €JIEMEHTaMH IS
BJIACHHUKIB HEBEJIMKOrO pO3JApiOHOro Oi3Hecy 3 eJeMEeHTaMu BHPOOHMIITBA, SKi MPALIOIOTh 3
ACOPTUMEHTOM B CEpelHii LiHOBIHM KaTeropii y AocTaTHbo cnenudigHoi obmacti. [IporoTum nporo
013Hec-CIMYIIITOpa po3pOoOIISETHCA ABTOPAMHU TE3 Y paMKax TUINIOMHOI'O IPOEKTY

Y cydacHOMY CYCIUJIBCTBI 3pOCTa€ TMOIUT Ha 30POBHMA CIIOCIO JKUTTSA 1 TOMY BCE OUIBIIE
CTalOTh MAJIUX MIJIPUEMCTB PO3MOBCIOKYIOTh IIPOIYKTH 3JI0POBOr0 Ccrnoco0y kUTTA. OJHUM 3
BEIMKHX HANpPSIMKIB y Hac Ha YKpaiHi MOB'SI3aHO 3 MPOIYKII€ O/DKUTPHUITBA Ta IHIIUMHU
CYNyTHIMH ToBapaMu. bBIkinbHHIITBO He Jerka poOorta. [lowaTkiBIf0 MaciyHUKY, BIEpIIE 3
TOJIOBOIO 3aHYPHBILIUCH B PU3MKOBAHMIT 3aXiJl 3BaHE OJDKUTBHUIITBOM, HOTPIOHO 3HATH, IO YaCTO
PO34apOBYIOThCA TIIBKUA PO3MOYATIM ClipaBi MICHs [apu MICAIIB chiuikyBaHHs. HalinmommupeHrima
MOMMJIKA: BOHU HE TIPOBEITH X0U TPOXH IMOYATKOBOTO O3HAWOMIICHHS 3 a3aMH OJDKIJIbHHIITBA.

Tomy nans pos3BuTrky Oi3Hecy Tpeba BHUKOPUCTOBYBATH OI3HEC-CUMYJATOP Majoro
MIJIPUEMCTBA, SIKE MOJIEIIOE JIISIIbHICT Mara3uHy 1o peajizallii, a TakoX BUPOOHULITBOM Meny 1
CYNyTHIX TOBapiB.

JlinoBa rpa po3BUBac HAaBUYKK YIPABIIHHS KIIOYOBHMH MPOIIECAMH B MAJIOMY Ta CEPETHBOMY
613Heci. CumynsaTOp cTapramy As MPaKTUYHOTO HABYAHHS MiANPHEMIIB-NOYATKIBIIB. CUMYIALISA
BIJITBOPIOE PEANIICTUYHY 1 KMBY PUHKOBE CEPENOBHUIIE B SIKIH MIANPUEMENL MOXE BUIPOOYBaTH
CBOIO 1/1€10, CTBOPUTH BIPTYyaJbHUI MPOTOTHI CBO€T MallOyTHBOT KOMMaHii, eKCIIEpUMEHTYBATH 3
013HeC-MOJeNIIMU, OTPUMATH JOCBIJ BM)KMBAaHHSA 1 PO3BUTKY KOMIIAHIi B yMOBax KOHKYpEHIIII.
Peastictnunuit cumysatop 6i3Hecy AO3BOJNUTH 3pOOUTH BCE TUIOBI JJIS MOYMHAIOYOTO MiATIPHEMIIT
MIOMUJIKH, ajie 0e3 pU3UKy BTPATUTH Balll peajbHUI KamiTan abo MOCTaBUTH MiJ 3arp03y KOMITIaHIIO.

Po3risHeMo irpoBuUil KOMIIOHEHT, IO 3B’S3aHUI 3 BHUPOOHHMIITBOM MeEAYy Ta CYIYTHIX
TIPO/YKTIB.

[eiimiikartis AisUTBHOCTI TACIKUA CHpHUsE IMiJBUIICHHS MOTHBAIlii U BIUIMBY HAa TOBEIIHKY
CTapTamnepiB, a TAKOK CHPHSIE PO3IIUPEHHIO MEPEXk1 MOKYIIIB 1 CTUMYIIOI0UYY TPOJAXKY.

VY Mepexi icHye Bxke Oe3mniu irop mos's3aHMX 3 OJpKOJIaMH, ajieé BCI BOHM MICTATh MPOCTI
eJIeMEHTapH1 cuTyauii 1 Jii.

Po3pobinsieTbest ekoHoMiuHA cTpaterist «bIUKUTBHUITBOY» Mependayae TICHUN 3B'S130K 3 Oi3HeC-
CHMYJIITOPOM.

ExoHoMmiuHa cTpaterist Mae KiibKa piBHIB CKJIQJHOCTI, SIKI BUPILIYIOTh Pi3HI 3aBJIaHHS.
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1 piBeHb - camul MPOCTHI, IO BKJIIOYAE HEBETUKY KIUIBKICTH OO'€KTIB 1 MPOCTHX il Ha
HEBEJIMKOMY ITPOBOMY TIOJII TIACiKK. 3aBAaHHs 310paTu OUIbIIEe MEIy 1 3apOOUTH TPOIITi, 3MIHIOIOYH
ix B MarasuHi

2 piBeHb 301IbIIYE KUIBKICTh IrpoBHX 00'€KTiB 1 iX mii. OO'€KTH CTarOTh OaraTopiBHEBHMH,
HaNpUKIIaa ByaTuK MicTUTh 20 piBHIB 5-TH TUIIB, Bil PiBHS 3aJIEKHUTh KUTBKICTh MEy, HOTO SIKICTb 1
CyIyTHI ToBapu. Po3mmMproeThcs irpoBe MoJie 1 30ULIBIIYETHCA KITBKICTH OO'€KTIB 3a MEKaMH,
HANPHUKIIA]] MICIIS J1e 30upaeThest Mea. BBOISATHCS €lIeMEHTH 30BHIIIHIX BIUIHBIB.

3 piBeHb po3paxoBaHa Ha 0arato KOPUCTYBadYiB I'pa 3 €JIeMEHTaMU KOHKYpEHIi 1 Kooriepartii
Ta MOHETH3AII1

4 piBeHb HaBUYAJbHUU 3 TMOMIMOJEHUMH JOBIIKOBHMMH 3HAHHSAMH BUPOOHHUYNX TPOIECIB 1
HABKOJIMIIIHBOT MictieBocTi. TiCHHIA 3B'I30K 3 €KOHOMIYHUM CUMYJISITOPOM.

5 piBeHb - 3D-cuMyIIALIis )KUTTS OJKOJIN 1 BYJIHKA.

BucHoBku. [elimidinikamis m03BOJI€ MIBUIIMTH €(PEKTHBHICTh MAaJOr0 Ta CEPEAHBOTO
0i3Hecy, 30kpeMa y nyxe cnenudigaux obmactax. [ns edextuBHOI poboTy Tpeba moenHyBaTH
irpoBumMu  gopmu 3 Oi3HEC-CIMyISTOPOM, a TOJAIbIIE IHTETPYBAaTH Y BIPTyallbHy Cepeny
i ITPUEMCTBA.

Juzaifa irop moBuHEH OyTH NMpHU3HAYEHHWH JJIs KOPUCTYBada-Opi€eHTOBAaHUM, a HE TEXHIYHO-
LEHTPUYHUM, SIK 4acTo OyBae B JaHUIl MOMEHT. Bukopucranusa reiimigikaiiii BUMarae po3yMiHHS
JIOACHKOI TICUXOJIOTIi, @ TaKO)XX 3HaHb 1 HABUYOK MHIOJ0 3aCTOCYBaHHs CHECHM(DIYHUX IrPOBHX
MPUIOMIB 1 TEXHIK B HEIrPOBOMY KOHTEKCTi. [eiimi(ikallloHHI IPOEKTH MOBUHHI OYTH Y3TOJKEH1
31 CTpaTeri€o PO3BUTKY OpraHi3allii 1 IIHHOCTSIMHU CYCITITLCTBA.

Peanictuunuii, po3poOisemMuii cUMYISITOp Oi3HECY M03BOJIUTH 3pOOUTH BCE THUIIOBI JUIS
MMOYMHAIOYOTO MIAIPUEMIIS TIOMUJIKH, aje 0e3 pU3KKy BTPATUTH PealbHUNA KarmiTan ado TMOCTaBUTH
MiJ] 3arpo3y KoMIaHi. IrpoBuii TpeHaxkep M03BOJIUTE IIBUIKO 1 €PEKTUBHO C(HOPMYBATH KIFOUOBI
VIPaBIiHCHKI Ta MAMPUEMHUIBKI HABUIKH.

Crnicoxk BUKOPUCTAHOI JiTepaTypu
1. I'eit6 3uxepmann, Jxxocenun Jlunep. ['eiimudukarus B 6usnece. Kak mpoOUThCst CKBO3b IIYM U
3aBJIaJICTh BHHUMAaHHEM COTPYIHUKOB W KimeHToB. :ManH, MBanoB u ®epbep, 2014, c. 272, -
ISBN:978-5-91657-999-4
2. [lpaBuna urpel: BHeApeHue reiimudukanny B HeOombpIol komnanuu [Enexrponnmii pecypce] //
2021 — Pexum poctyiy mo pecypey: https://www.forbes.ru/karera-i-svoy-biznes/342195-pravila-
igry-vnedrenie-geymifikacii-v-nebolshoy-kompanii.
3. MapkeeBa A.B. ['efimudukaiys B 6u3Hece: MpoOIeMbl UCTIOIb30BaHUS U MEPCIEKTUBBI PA3BUTHS
// JlupepctBo u wmenemkment. — 2015, — T. 2. — Ne 3. — C. 169-190. — doi:
10.18334/1im.2.3.596
4. 3auem HyxHa reiimuduranus [Enextpornnit pecypc]. — 2016. — Pexxum moctymy 1o pecypey:
https://in-scale.ru/blog/gejmifikaciya-v-biznese-poigraem/.
5. OunaliH Ou3HEC-CUMYJISIIMM: KJIAaCCU(UKALUs, TUIOJOTUS, BBIOOP, OIBIT HCHOJIb30BAaHUS
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PEAJIIBALISA GAME-BASED LEARNING 3ACOBOM PO3POBKMU ITPOBUX
JOJATKIB GODOT
bamuk H.P., bysk B.b., I'adpyces B.1O.
(nadbal@tnpu.edu.ua, buyak.bogdan@tnpu.edu.ua, gabrusev@tnpu.edu.ua)
TepHonisibcbkuii HANIOHATBHMI NeAATOTiYHUI YHIBepcuTeT
iMeni Bosionumupa I'natioka.

Cb0200Hi KOMN’'lOmMepHI icpu — ye He NPocmMo po3eazu, a NIAM@POpMU, HA AKUX MOOeN0I0mb
gipmyanvHi cumyayii, sunpobo8yome HOGI cmpamezii, po3poodagiomMb Ma MOOeImMb HOGI 10¢éi.
Ilpoenoszyemovcs, wo HaubaudCuumM vacom icpose HasuyanHs (game-based learning) weuoxo
3pocmamume. OOHAK GIOKpUMMA SBUWUMU HABUATLHUMU 3AKIAOAMU HOBUX HANPAMIE NIO20MOBKU
Gaxisyie 3iumosxyemocs 3 npooaemorr 8ubOOpy GIiON0BIOHUX [HCMPYMEHMANbHUX 3ac00i8, 5K
ModCcHa uxkopucmosygamu 0as 30ilicHenHa game-based learning. Pozensnymuil icpoeutl O8uUcyH
godot sax Halikpawe nioxooumsv O 30ilicheHHss game-based learning sx nepwuii  3acio
O3HAUOMNIEHHA (3 CHeyu@iuHuMu O0COOIUBOCMAMU PO3POOKU [2pPOSUX O000AMKIE ) HABYAIbHUX
3axnadax 07 3000y6a4ie 0C8iMHbO-NPOPeCiliHoi npocpamu «iHIHCeHePIs i2POBUX NPOEKMIBY.

CporosiHi KOMII'FOTEpHI irpy — 1€ HE IPOCTO PO3Bard, a IUIAT(HOPMH, HA SIKUX MOEIIOIOTh
BIpTyaJIbHI CHTYyaIlii, BUIIPOOOBYIOTh HOBI CTparterii, po3poOJsSiOTE Ta MOJENIOITh HOBI ijei.
[IporHo3yeThcs, 10 HaWOMMKYMM dYacoM irpoBe HaByaHHs (game-based learning) mBUAKO
spoctatuMe. MoOro IIMPOKMEl CIEKTp iHXEHEPHHX 3aCTOCYBaHb BKJIIOYAE ABTOMOOLIBbHY,
AaepOKOCMIYHY Ta CHCTEMHY I1H)KEHEpilo, MeIULUHY, OaHKIBCbKY JISJBHICT Ta YIpaBIiHHA. Y
I[bOMY KOHTEKCTI Irpy € YCIIIIHUMH HABYAILHUMH I11IXOJIaMH, TOJIOBHUM YHHOM, KOJU BOHU
noOy0BaHI HAa OJHIM 13 yCTaJleHUX ChOrOAHI AM/JAKTHYHMX OCHOB, CIIPSIMOBAaHMX Ha MOCHJIEHHS
CaMOPETyJIbOBAaHOTO TEPCOHANI30BAHOTO HaB4yaHHs. Jlyis BHpINIEHHS O3HAUYEHUX MPOOIIEM
HaBYaJIbHI 3aKJIaJI BIIKPUBAIOTh HOBI CHEIIaIbHOCTI IJIs MIATOTOBKH (DaxiBIIB IS iX BUPIIICHHS
y MaiiOyrHpoMy. CydacHi pe3ysnbTaTH JIOCTIKEHb 13 3aCTOCYBAaHHS ITPOBUX METOAMK CBITYATh PO
aKTUBI3AIlI0 CTYIEHTCHKOI IISAIBHOCTI, YIaCTi Ta 3ajy4eHHsI JO HaBYaJIbHOTO MPOIECY, MiATPUMKHU
0OMIHY HallKpalllUMH NPaKTUKAMU BUPILIICHHS HaBYAIbHUX 3aBJIaHb [2].

OpaHak BiIKpUTTS! BUIUMH HAaBYAIBHUMH 3aKjia/laMd HOBUX HANpsSMIB MiATOTOBKHU (haxiBIliB
31IITOBXYEThCS 3 Ipo0JIEMOI0 BUOOPY BIANOBIIHMX I1HCTPYMEHTAJIbHUX 3aco0iB, sIKI MOKHA
BUKOPUCTOBYBATH /sl 31ilicHeHHs game-based learning. Taxi 3aco0M MOBUHHI BiAMOBIIATH HU3LI
KpUTEPIiB Ha NPUAATHICTb BUKOPHCTAHHS Yy HaBUaJbHOMY Ipolecl. J[is ocBITHRO-TpodeciiiHol
nporpamu «lHxeHepis iIrpoBUX IPOEKTIBY, 3alI0YaTKOBaHOI Ha Kadepi iHGOpMaTHKH Ta METOTUKU
il HaByaHHs y TepHONUIBCEKOMY HaIllOHAJIbHOMY I€aroriyHoMy yHIBEpcUTET1 iMeH1 Bonmonumupa
I'natioka [1], omHUM 13 1HCTpyMEHTIB game-based learning € 3aco0u A po3poOKU IrpOBHX
NpPOEKTIB, 30KpeMa irposi ABuryHu [1, 3].

Oraspn irpoBoro GoDot. IrpoBi IBUTYHH — I1€ OCHOBA, B K1l pO3pOOHUKH irop pO3pOOIIsSIOTH
CBOIO I'py. 3BUYaliHO, BC1 BOHU MalOTh CBOIO YHIKaJbHY apxiTekTypy. Hanpukinaz, irpoBuil JBUryH
Grand Theft Auto V, RAGE, cunbHO Bifpi3HS€THCS BiJ IIMPOKO BUKOPHUCTOBYBAHOTO JIBUT'YHA
Unreal, mo Hagae rpi cBiif 0cOOMMBUN 30BHIMIHIA BUrisg. Jleski 3 MONyaspHUX 1rop 1HOII
DO3MI3HAIOTHCS 3aBISIKH CBOEMY JIBUTYHY.

Godot Engine — 1ie GaraTtodyHKI[iOHAIBHHMIA IrPOBHH JBUTYH i3 OaraTopyHKI[IOHATHLHOIO
nporpamoro Juis crBopeHHst 2D Tta 3D-irop i3 exuHoro intepdeiicy. Bin Hamae Halip 3arajibHHX
IHCTPYMEHTIB, TOMY KOPUCTyBaudl MOXYTh 30CE€PEIUTUCh HAa CTBOpPEHHI irop. Irpum mMoxkHa myxe
MIPOCTO EKCIIOPTYBATH HAa Pi3HI IUIATGOPMH, BKIIOYAIOYM OCHOBHI HacTUbHI miardopmu (Linux,
macOS, Windows), a Takox Mo011sHI (Android, 10S) ta Be6-mmatdopmu (HTMLYS) [4, 6].

Godot € aOcomoTHO GE3KOIITOBHUM Ta 3 BIIKPUTUM KOAOM BiANOBIAHO 110 dinensii MIT, ska
HE TIONIMPIOETHCS HA PO3POOJICHWM KIHIIEBHH MPOAYKT — rpy. Po3poOka Godot € mMOBHICTIO
HE3AJIeKHOI0 Ta KEPOBAHOIO CHUIBHOTOIO, IO Ja€ MOXJIMBICTH KOpHCTyBayaM (OpMYBaTH CBii
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JBHTYH BiJIIIOBIZHO 10 IXHIX 3anuTiB. Po3po0Oka minTpumyerscst HekoMepuiitHoto Software Freedom
Conservancy not-for-profit.

3amaga Godot — OyTM MakCUMaJIbHO IHTETPOBAHMM Ta CaMOJOCTATHIM CEPEIOBUIIEM IS
po3poOku irop. CepenoBuie JO3BOJIIE PO3POOHUKAM CTBOPIOBATH Iirpd 3 HYJsS, HE
BUKOPHCTOBYIOYM CTOPOHHI 3ac00M PO3POOKM KpiM THX, IO MOTPiOHI AJIi CTBOPEHHS IrpOBOTO
KOHTEHTY (eneMeHTH rpadiku, My3udHi Tpeku To1o). [Ipomec nmporpaMmyBaHHs TaKOK HE TIOTpeOye
30BHIIIHIX IHCTPYMEHTIB (X04a 3a HEO0OXiJHOCTI MOXKHAa BHKOPHCTOBYBAaTH 30BHIIIHIA peaaKkTop)
[6].

3aranpHa apxXiTEKTypa IBUTYHA MOOyJIOBaHA HABKOJO KOHIEMINI JepeBa 3 HACIIIyBaHUX
«cuen». Koxen eneMeHT cueHW (HOma) B OyAb-SKH MOMEHT CaM MOXE CTaTH [TOBHOI[IHHOIO
cueHoro. Tox mpu po3poOli MOXKHA JIETKO 3MIHHUTH BCIO apXITEKTYpy MPOEKTY, PO3MIUPHUTH i
CIIEMEHTH B Oy/b-Ky CTOPOHY Ta MPAIIOBATH 13 KOMIUICKCHHUMH CIEHAMH Ha PIiBHI MPOCTHUX
abcTpaxirii.

Bci irpoBi pecypcu, Bif CKpUNTiB 10 rpadidyHUX acceTiB Ta IrPOBHX CIIEH, 30epiraroThCs B
MMMl MPOEKTY SK 3BUYANHI (aiiii Ta HE € YaCTUHOK CKJIAJHOI 0a3u JaHWX MPOEKTY. Pecypcu, mo
HE € KOMIICKCHUMHU JTAaHUMH, 30€piraroThCsl Y MPOCTUX TEKCTOBUX (opMarax (HANpPUKIAA CKPUIITH
Ta CLEHHW, Ha BIAMIHY BiIl Mozenei Ta Tekctyp). Lli pimmeHHs 103BOJNSIOTH 3HAYHO CIPOCTHTH
pi3HUM KOMaHJaM pO3pOOHMKIB MPALIOBATH 13 CHCTeMaMu KepyBaHHs Bepciii [4, 6].

Godot Engine - Pong with GDScript ~pong.tscn (*)

1330 K script GASsetLib

Nepernsg “H Max

3HEEa@¥yBay  Ayaio AHimauis

Puc.1. Ilpuxnan po3podku rpu «Ilinr ITonr», nemoncTpaniitamii npukiaaz [3].

IiporpamyBannsi. I'pa cTBOproeThCs MOBOI mporpamyBaHHs C# ab0 3 BHUKOPHUCTAHHSIM
BJIACHOT BHCOKOPIBHEBOI JIMHAMIYHO THUII30BaHOi CKPHUMITOBOI MOBH MPOTPaMyBaHHs IijJ Ha3BOIO
GDScript, cunTakcuc sikoi Haragye Moy Python. BinminnicTio Big Python € B mepury uepry uitka
TUTTI3aIlisg 3MIHHUX TIPH OTOJIOMIEHH] Ta 3arajbHa ONTHUMI3aIlis CKPUIITOBOI CHCTEMH TIi]] 3aCHOBaHY
Ha ClIeHaX apXiTeKTypy JBUTYHA.

Godot mae BiacHM 1HTETPOBAHUN PEAAKTOP CKPHUMTIB 3 MOMJIMBOCTSAMHU JTOIMOBHEHHS KOIY,
aBTO-BIICTyIIaMH, MiJICBITKOIO CHHTaKCUCY, IIBMJIKHM JOCTYNOM a0 mnoBHOro API pymis Ta
JESKUMU THITAMH MOXKJIMBOCTSIMHU. TakoX B CHCTEMI € THYYKHI HaJlaroJKyBad Kony, mpodaumep,
MOHITOpP BUKOPUCTAHOI BiJieonaM siTi Ta BiJaJIEHUH peaKkTop CLEH sl KOHTPOJIIO 32 eIeMeHTaMHt
B PEKMMI peasibHOro yacy [5, 6].
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IrpoBa ¢isuxa. Bnacuuit ¢izuunuit apuryn s 2D ta 3D cuen 3abe3neuye JOCSATHEHHS
nmoTpiOHOTO piBHA onTuMizaiii (izuyHoi migcucTeMu. PeanizoBaHi MOMKJIMBOCTI PEHKACTHHTY,
BUSIBJICHHS 31TKHCHb, JHUHAMIKU TBEPAMX TUT 1 3’€HaHb MiXK HUMHU. TakoX € BIacHa peaizarlis
KIHEMaTHYHOTO KOHTpojepa IepcoHaka Ta 3D-KoHTpoliep aBTOTPAaHCHOPTHUX 3aco0iB i3
CHPOIICHOIO0 CUCTEMOIO TTiIBICKH.

HinTrpumyBanni maargopmu. Ilpoekt Moxe OyTH EKCIIOPTOBaHHMH Ha Pi3HI IUJIBOBI
mwiargopmu, ski MoxHa posnimuta Ha IIK, MoOinbHi, BeO Ta koHcom (puc. 2). Jns pisHHX
maTdhopM MOXHA 3aJaBaTH Pi3HI apaMeTpH, Taki K crocid 30epiranHs JaHux (Ta iX 3aXHUCT IPH
HEOOXITHOCTI), KOMIIPECisi TeKCTyp, pO3AUIbHA 3[aTHICTh, @ TAKOX JAEAKI YHIKaIbHI [apaMeTpw,

XapakTepHI TUIBKU I SKOICh KOHKPETHOI IaTdopmu (HANPUKIAM, IMJICUCTeMa J03BOJIB IS
Android).

Pong with GDScript (DEBUG)

1)
Puc. 2. Bukonanus po3po6ienoro npoekty «ITinr [Tonr» Ha ninardpopmax OC Linux (1) Ta
Android, emynstop OC Android (2)

[ToTouna miarpumka iardopm sxarogae Windows, Linux, OS X, BSD, Haiku, Android, i0S,
BlackBerry 10, HTMLS5. Takox Mo»Ha MPOBOAWTH E€KCIIOPT Ha iHII MIaTGOpMHU BPYUIHY Yepes
koMmimtoBanHs ABuryHa 3 SDK ninsoroi miardopmu. Bukopuctanus y Godot He3HAUHOT KUTBKOCTI
30BHIIMIHIX 010JIIOTEK TOJETIIYE TIeH MpoIiec.

MoskHa HaBeCTH MPUKIAAN TOTOBHX Ta TONyIspHUX irop, ctBopeHux B OKAM Studio Ta
cuimpHoTamMu: El Asombroso Show Zamba: Dog Mendonga & Pizza Boy; Anthill; Running Nose;
Project Carnival; DynaDungeons; Minilens; Tanks of Freedom [5].

BucHoBku

Godot — moBHODYHKIIOHATEHUE ITPOBUN JBUTYH 3 BIIKPUTHM BHXIJIHHM KOJOM, IO
MOIIMPIOETHCSE HAa ocHOBI Jinen3ii MIT. OcHoBHaA yBara npuauIS€ThCs HaSBHOCTI MaKCUMAaJIbHOTO
Ta 3py4HOr0 HabOpy 1HCTPYMEHTIB JUI CTBOPEHHSI IFPOBUX JOAATKIB Yy Bi3yaJbHO-OPI€EHTOBAHOMY
pobouomy cepenosuii. lle 6araro mnatdopmuuit 2D 1 3D irposuit neuryn ta IDE nns po3po6ku
irop, 3 NOPOCTUM JIOKaJi30BaHUM 1HTEep(ercoM KOpUCTyBaua Ta KOHTEKCTHO-3aJIeKHUMHU
penaktopamu. Po3poOneHuil MpOEKT MOXHA TMEPEHECTH JJII BUKOHAHHS Ha PI3HUX CY4JacHUX
wiardopmax, 3o0kpema Windows, Linux, Mac OSx, i0S, Android, HTMLS, PlayStation Ta iHmi.

PosrisiayTuit irpoBuit n1BuryH Godot sik Halikpaie HiAXOAUTh pO3pOOHMKAM IMOYATKIBIAM 1
HEBEIIMKUM KOMIIAHISIM, a TaKoX sK Mepmuil 3acid o3HaloMlIeHHS 13 creuupiyHUMU
0COOIMBOCTSIMU PO3POOKU ITPOBHX JOJIATKIB y HABUANBHUX 3aKJIaJiax Jjisi 3100yBadiB OCBITHBO-
npodeciiftHoi nporpamu «IHXeHepis iIrpOBUX MPOEKTIBY.

Cnucox BUKOPUCTAHOI JiTepaTypu
1. Tabpyces B.IO., Bemprau A.B., Kymsuga O.O. J[ocnmipkeHHS (QYHKIIOHATbHUX
ocobmuBocter pymis UNITY 3D na mpuknani peanizauii 3D wmini-rpu. HaykoBuii dvacoruc
HaIlOHAJIbHOTO TNeAaroriyHoro yHiBepcutery iMeHi M.II. Jlparomanosa. Cepis 2. Komn’roTepHo-
opieHTOBaHi cuctemu HaBuaHHs. — KuiB : Bua-so HITY imeni M. I1. JIparomanosa, 2020, No 22
(29), C.153-160.

48



2. banuk H.P., IlImurep I'.Il. AcniekTy BIPOBaPKEHHS MOZEI HABYAHHS MPOTATOM JKUTTS Y
smart-yaisepcuteti. Monoawuii BueHuii. 2017, Ned, C.347-350.

3. OcBitHbO-TIpO(heciitHa mporpama “lmxenepis irposux npoekrtis” THITY imeni Bonxogumupa
I'natioka. [enekTp. pecypc]. URL: http://tnpu.edu.ua/about/public_inform/akredytatsiia%20ta%20
litsenzuvannia/osvitni_prohramy/bakalavr/fizmat/122%20%D0%86%D0%BD%D0%B6-
%D1%8F%20%D1%96%D0%B3%D1%80%D0%BE%D0%B2%D0%B8%D1%85%20%D0%BF
%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D1%96%D0%B2_%D0%91%D0%B0%D0%
BA%D0%B0%D0%BB%D0%B0%D0%B2%D1%80_2020.pdf.

4. GoDot Engine. [enekTp. pecypc]. URL: https://godotengine.org/.

5. Godot. [enekTp. pecypc]. URL:https://uk.wikipedia.org/wiki/Godot.

6. Awesome Godot. [erekTp. pecypc]. URL: https://github.com/godotengine/awesome-godot.

YK 004
ICTOPISI CYYACHOT' O TEUMJIN3AHY
Muaunenko C.A., Cipenko O.1.
Onecbka HaliOHAJIbHA AKA/1eMisl Xap40BUX TeXHOJOTii
YV 3acanvnomy eunaoky ceumousaiin - ye npoyec cmeopenHs (Qopmu i 3micmy ieposoeo

npoyecy po3poonoeEmMon epu.

Icnye Oararto cnemianizaiiii refiman3aiiHepa, HAMPUKIIA/L:

- JluzaiiH piBHIB - CTBOPEHHS PiBHIB I'pH, 1110 BKIOYA€ JAaHAIIA(T KapTH 1 po3TalIyBaHHA Ha
il KapTi 00'€KTIB.

- JluzaiiH CBITY - MPOJYMYyBaHHS MPOCTOPIB, JOKALH, SIK BOHH B3aEMOMIIOTH 3 KOPUCTYBaYeM
1 OB'A3YIOTHCS 13 3araJIbHOIO 3alyMKOIO IPH.

- CucteMHu# TU3aiiH - CTBOPEHHS MPABWII 1 CYITYTHIX PO3PaXyHKIB JJIs TPH.

- KoHTeHT-mu3aiiH - CTBOPEHHS IIEPCOHAXKIB, MMPEAMETIB, 3ara oK 1 MiCii.

IrpoBuii nu3aiiH BU3HAuUae: HaOlp MOXIIMBUX BAPIAHTIB, 3 SAKUX IPaBElb MOXE BUOMPATH IIiJ
4yac rpu. YMOBM IEpEMOIHM 1 MOpa3Ku, K TpaBellb KOHTPOJIIOE Te, II0 BiJOYyBaeThCs B Ipi, 5K
B3a€MOJIIE 3 IrPOBUM CBITOM, CKJIAJHICTb TPy Ta OaraTo 1HLIOTO.

B naniif poOoTi po3risiiaeTbess PO3BUTOK ICTOPUYHO MEPIIUX XKAHPIB Irop Ta 0COOJIMBOCTEN
K1 IPUBEIH 110 iX nomynsipHocTi. [{e nonomoxe knacudikyBaTu 3HaHHSI 0COOIMBOCTEH JKaHPIB IPU
iX MpOEeKTyBaHHI, Ta Ja€ IepeBary MpH CTBOPEHHI irop Ta Y3ro/DKEHHS 3 KOJEKTHBOM (hOpMH 1
3MICTY ITPOBOTO MPOIIECY.

VY 1978 poui rpa Space Invaders Bix po3pobHuka Tomoxipo Hicikano cranma CBITOBOIO
CEHCAlll€10, BIIKPUBIIY BIACOITPU LIJIOMY ITOKOJIIHHIO JIFOJIEH, SIK1 HE TPajid B HUX PaHILIE.

Space Invaders Mano HOBY CTPYKTYpY irpoBoi ckjianHocTi. HeBenuka moMuiaka B MexaHi3mi
rpy MpH3Beia 10 TOro, 10 YMM MEHIIE BOPOTIB 3aJIMILIANOCSA Ha €KpaHi, TUM Oulblie 3pocTana ix
mBHIKICTh. KokeH piBeHb y KiHIII CTaBaB Bce OUIbII ckiagHuM. Hicikago croyaTky Takoro He
IUTaHYBaB, aje BUSBUB, L0 3pOCTaio¥a CKIAIAHICTh poOUTH Ipy HabaraTo IliKaBillle, BiH BHUPIIINUB
3aJMIIUTH TOMUJIKY. J[01aTKOBO 710 IIbOT0 €eKTy BiH 3pOOHB IMOYATOK KOXKHOI'O HACTYITHOTO PiBHS
TPOXH OUIBLI CKIIAJJHUM, HK MOMEPEIHbOT0, KOXKEH pa3 pyXalouu CTapT BOPOXKOTo (PJIOTy Ha OAHY
JIHI0 ONMKYe A0 TPaBIIsL.

B 1972 BuiimoB neprmii koMepuiiHO ycmimHui aBToMat Pong, ane y Tail 4ac iHIycCTpis
TIIBKM pO3BUBANIACK 1 BCl irpu Oynu ayxe npumituBHi. Y 1980-my 3'sBunacs rpa - Pac-Man oxHa 3
TOJIOBHMX B CydacHId irpoBid KyibTypi. A B 1981-My 3'sBuiacs oHa 3 mepHIMX Irop B XaHpi
iatgopmep - Donkey Kong. Baxnuso e, 1110 Bxe B Toi 4ac OyiM 3aKiiajieHi OCHOBHI IPUHIIUIH 1
npaBuia reimaizaitny. Hanpukman, po3poOHUKH 3p03yMIH, IO JJIS TOTO, 00 YTPUMYBaTH yBary
rpaBis, B rpi Mae OyTH MNPUCYTHS JAMHaMmika. Y 0araThboX IrpOBHX IpOEKTax 3'SIBUIIUCS
0araTopiBHEBICTh 1 PO3BUTOK CKJIAJHOCTI IO Mipl IPOXOIKEHHS.
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Y nuzaitai Pac-Man 3’sBHBCS BIUTUB HE TUIBKM Ha CKIQJHICTP a W HA CHUJy IrpOBOTO
nepcoraxy. [IBuakicte [lakmana 3pocTae mepini M'ATh PiBHIB, a MOTIM, Micis piBHA 21, mounHae
3HMKyBaTHCA. LIIBUAKICTh MPUBHIIB, SIKI HOTO EPECIiAYIOTh, 3 IHIIOTO OOKY, 3pOCTAaE 1 MPOJIOBKYE
poctu. TpuBanicTh edeKTy MmiCHIIOBaYa TaKOXK MOBLILHO 3MEHIIYEThCs. PyX 1o oci 3110HOCTEH B
Pac-Man notpiGeH, 11106 3po0uTH Tpy CKIaaHIIIe, Ta IiKaBilIe.

Xoua Pac-Man 1 € KepenoM IMOXOJDKEHHS ITiJICUIIIOBAviB MEPCOHAXKY, 1HIIUN aU3alHep,
Cirepy MisiMoTO 3p0O0HB iX came THM, YUM BOHHU ChOTOHI €. [nes MissMoTo monsirana B TOMy, 100
BHKOPHCTOBYBATH TiJICHIIFOBaYi SIKICHO 3MIHIOBATH IeMILIEH, a HE IMTPOCTO POOUTH HOTO MPOCTIIIe
yn ckiagHime. Y Horo mepuriit rpi, Donkey Kong, mincmitoBad - MOJOTOK - BUKOHYE came IO
¢ynakmiro. Donkey Kong - me miardopmep, OUIbIly YacTHHY T'pH MOTpiOHO Oiratu, cTpubOatw,
JA3UTH O TUIATPOpPMax, YHUKAIOUM CMEPTeNbHUX mepemko]. OmHak, KOJIW TEPCOHaXX TpaBlifd,
Jump Man, nigOupae MOJIOTOK, BiIOYBAEThCSA AYy)KE BaXKJIMBa 3MiHA - Tpa mepectae OyTu
w1aThopMeEPOM 1 CTa€ EKITHOM. 3 MOJOTKOM B pyui Jump Man BTpayae Oinbliicte 31i0HOCTEH
maTdopMepa, HaNpUKIA[ HE MOXKE OuIble CTpuOaTH, ajieé 3aMiCTh I[LOTO OTPHUMYE 3AaTHOCTI
eKIIIHA: aTaKyBaTH 3a JONOMOT 010 30poi. Iloku TpuBae edekTt migcuiaroBaya - rpa 3MiHIOE JKaHP.

BaxxnuBuM cTano Te, 1o xo4a MOJIOTOK 1 OyB IO CyTi BiBOJIIKAHHSM BiJl OCHOBHOI JIIHIT I'PH,
rpaBIOsSM BiH criojgo0aBcs. MisIMOTO 1 OT0 KOJIETH 3pO3yMisid, 310HOCTI - 1€ HE MPOCTO CIIOCiO
3pobutu rpy ckiaaHime abo mpocrtime. Ock 3A10HOCTEH MOXxe OyTH CriocoboM J0/aTH B JU3aiiH
€JIEMEHTH IHIIMX J>KaHPiB, MI00 PO3IMHUPUTH MOXKIWBOCTI TEHMIUIES 1 PO3BAKAIBHY LIHHICT
Bijeoirop. Crano sicHO, IO TpaBli Ayxe IoOIATh OOHycH 1 3Maranus Mix coOoro. Tomy Oymu
cOpMOBaHI CHUCTEMH IrPOBHX JIOCATHEHb 3 Haropojamu, MmoO0 IMMATPUMYBAaTH TaKHi CoOi
3MaranbHui 1yx. Lle Bce mopoauino oy 3 HAWBaKIMBIIIMX CKJIAJOBUX CYYacHOI irpoBOi KyIbTypHU
- PI3HOMaHITHICTb.

HactymnHi napy AecsTKiB pOKiB CTaJld PeBOJIOLIHIMU B CBITI irop. [lo-mepiie, Bxke MOBHICTIO
Oymu chopmoBani ocHOBH TerMpizaiiny. Hampukian, Oyna diTka poiib rpaBLs B T'pi, a TaKoX
MpaBWJIa MOro B3aEMOJIl 3 HaBKONMIIHIM cBiTOM 1 cuctemoro Ul (emementamu ympasiinus). Ilo-
apyre, movanacsi epa npuctaBok i goctynHux [IK. V 1983 Buiimia Bcim Bimoma Mario Bros. ¥V
tomy X pomi Ha IBM PC Buitmma King's Quest - meprmmii KBecT 3 aHIMOBAaHOIO KOJHOPOBOIO
rpagikoro. ['pa crana onHi€ro 3 mepmnx, Ha AKX chopMyBaBCs JKaHP KBECTIB.

[le B meii mepioxa 3’sIBUIIKMCA 1 MEPII irpu Ui JEKUIBKOX TpaBliB - B 1985-my Buiinuia rpa
Gauntlet, B sxy mo>kHa Oyio rpatu a0 4 rpasiis. B 1991-my Hapoawnacs 1mie ogHa Jeresia, oaHa 3
nepuux B jkaHpi crparerii - Civilization.

[Tin yac macmradHoro po3sutky 3D-rpadiku 3H0BY BinOynacs peBoitonis. 3 Buxoaom Quake,
Jie 3aMiCTh MIKCEJLHUX CIpPalTIB BUKOPUCTOBYIOTH ClpaBxHi 3D-mozeni, moyanacs HOBa TijKa
PO3BUTKY €CTETUKHU reiiM/ii3aiiny - 3D-nu3aiiH. binpmiicTs po3poOHMKIB CTaIM NEPEXOIUTH HA 1Ie
MaJIo BUNIPOOYBaHy TEXHOJIOT1I0 KOHCTPYIOBAaHHS irop.

Irpu po3BuBanucs, a 3 1OSIBOIO TOCTYITHUX MEPEXk, MACOBO CTAJIM 3'ABISTUCS 1 pO3paxoBaHi Ha
OaraTo KopucTyBauiB irpu. Toai JOBeIOCS MOBHICTIO MEPEOCMUCIUTH MiJIXi/1 A0 IrPOBOTO MPOIECY
(irpoBuii cecii). ToMy 110 Tenep B cecii Opaiu y4yacTh K MIHIMYM 2 JIOJUHH, a TO 1 Ouibie. | mo6
CHUHXPOHI3yBaTH iX Jii M co0OI0 B paMKax IMEBHUX NpaBWJI, JOBOAWUIOCS MPOBOJIUTH BEIUKY
poboty. Toni relmMii3ailH 3HAWIIOB 1€ OJHWH BAXJIMBUW B Cy4acHOMY IIpOBOMY IpoIieci
THCTPYMEHT - MYJbTIIJIEEPHICTh, TAaK SK 3'IBUJIACS MOXJIIMBICTH T'PAaTH 3 IHIIUMHU JIOJbMH 10
MEpPEeKI.

OTtxe, reiiMi3aiiH HeBiA'€eMHa YacTHHA 1HAYCTpil fKa J03BOJIE CHUCTEMATH3yBATH IPOLEC
CTBOpPEHHS 1 MPOEKTYBaHHS Irop, Ta Y3roJKyBaTu (popMy 1 3MICT IFpOBOTO HPOLECY 3 TBOPUUM
KOJIEKTUBOM.

Cnucok BUKOPUCTAHOI JiTepaTypu:

1. Wikipedia [Enextponnuii pecypc]. — Pexxum moctymy: https://ru.wikipedia.org

2. The Game Design Forum [Enektponnmii pecypc]. — Pexum  mgocrymy:
http://thegamedesignforum.com

3. Ernest Adams.//Fundamentals of Game Design — sumasuuiireo New Riders Press 2009 p.
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Bbaxuenxu K.C., boarau C.B.
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Onecbka HaliOHAJIbHA aKa/ieMisl XapYOBHX TEXHOJIOT il

B mesax posensoacmucs npoyec cmeopenHs i2po6020 KOHMEHmY [ Npasui, moomo
eeiimousatin. Haseoeno npunyunu iioco cmeopenns. Ilpusooumuvcs nepenik ma onuc munis
eetimousatiny. OKpemo 8UCBIMIIOEMbCS NOHAMMSL «A0pay abo 6a30801 OUHAMIKU 2pU.

['eifimau3aliH — mpoIec CTBOPEHHS IrPOBOrO KOHTEHTY 1 MpaBWJl. XOPOIIWM TeWMIu3aiiH —
MIPOLIEC CTBOPEHHS IUJICH, SIKI TpaBellb 3aX04e JOCATTH, 1 IPaBWII, IKUM TpaBelb Oy/ae CclaiayBaTu B
mpoLeci IPUWHATTS 3HAYYIIUX PIIeHb HA IIJISXY A0 JOCATHEHHS LUX LICH.

Xopoumui redMan3aiH aklieHTOBaHU Ha rpaBus. Lle o3Haudae, mo nmoHaa yce B po3paxyHOK
OepeTbcsl TpaBelb 1 Woro OakaHHS. 3aMiCTh TOTO, MO0 HANPABIATH Jii TpaBIld 3a JTOMOMOTOIO
MpaBWI, XOPOIIUK TelMIN3ailH MOTUBYE TpaBlsl PYXaTHUCS B IIEBHOMY JH3aMHEPOM HAMNPSIMKY.
[TocraButu mepen rpaBIsIMU 3aBJAaHHS JICTATUCS 10 MPOTUIICKHOTO Kpaio irpoBoro mois abo
IIBUIIATH CBil PIBEHB — JIMIIIE YaCTHHA 3aBJaHHs. SKio y HuX He Oyae nmpuurHu abo 6akaHHS 10
1[bOTO JIICTBA, Tpa CTaHE TOPTYPaAMH.

B nporieci cTBOpeHHs Tpy AW3aiiHEpY HaMararoThes MOOATUTH MPOCSKT OYMMA TPaBIIS:

[Ipo 1o 1 rpa?

Sk s rparw?

Sk 1 nepemararo?

Yomy s xouy rparu?

[lo meni moTpiOHO pOOUTH B Tpi?

€ Oararo THIiB irop, i TOYHO TaK camo € 6araTto THITIB TeUM/II3aiHY:

—Jlu3aiiH CBITY — CTBOPEHHS CIIUILHOI ICTOpIi, CETTHHTa 1 TeMH I'pH. Xoua Il 3aBJaHHS B
OCHOBHOMY BHPIIIYIOTbCS BEAYYHM a00 €IMHHUM AMU3ailHEpOM, BOHHM YacTO BH3HAYAIOTh MacIITad
3aBJIaHb, IEPEPAXOBAHUX HUXKYEC.

—CucreMHUI NU3aiiH — CTBOPEHHS MPaBUJ 1 CYMyTHIX po3paxyHKiB ais rpu. Lle — eaune
3aBJaHHA 3 00JacTi redMi3aiiH, akTyaiabHa A Oyab-SKOi IpU, TOMY IO MpaBuia € Yy BCIX irop.
Tomy Benuka yacTHa 3aBJaHb B 1111 KHU31 3a4iMa€ CHCTEMHUH JTH3aiH.

—KoHTeHT-au3aliH — CTBOPEHHS MEPCOHAXIB, MPEAMETIB, 3aragok i Miciii. Xoua BiH 1 OUIbII
MOIIMPEHUM Y BIZCOIrpax, poJIbOBI Ta KOJEKIIIIMHI KapTKOBI ITPH TAKOX 3aJ1IF0Th 3HAYHY KUIHKICTh
KOHTEHTY.

—IrpoBi TekcTH — L1 HalMCaHHS BHYTPIIIHBOITPOBUX J1aJIOT1B, TEKCTIB 1 ICTOPIH.

—Jlu3aiiH piBHIB — CTBOPEHHS PIBHIB I'PH, 10 BKJIOYAE JaHAMA(T KapTH 1 po3TallyBaHHs HA
i kapTi 00'ekTiB. Xoua au3allH pIBHIB 1 € HIMPOKO MOUIIMPEHMM — MailCTpu B HACTUIBHUX
PONBOBUX ITpax CKJIAJAIOTh KapTH Mifg3eMenb ModrnHarouu 3 1970-X pokiB — KaXyuyu «Iu3aiHep
PIBHIBY», HalfuacTiIie MAlOTh Ha YBa3i AU3aliHepa piBHIB VIS BICOITPH.

—Juzaiin iHTepdeiicis (Ul) — cknamaeTsecs 3 ABOX €JIEMEHTIB: SIK TpaBellb B3aEMOJIIE 3 TPOIO 1
SK TpaBelb OTpuMye iH(opmalliro i peakiiito Ha cBoi aii Bia rpu. B irpax 6yas-skoro tumy € Ul,
HaBiTh B HenugpoBux. I[lons nns HACTUIBHMX Irop MPOEKTYIOThCA Tak, II00 MOMIIIATUCS Ha
CepEeTHBOCTATUCTUYHUN CTiJ, & KapTH — II00 TMOMIMIATUCS B PYKY CEpeaHBOro po3Mipy. Irposi
KOMIIOHEHTH TIOBMHHI MICTUTH 1H(OpMAaLil0, JErKy [Uisi pO3yMilIOYM, BHUKOPUCTAaHHS Ta
IHTEepIpeTaIii rpaBIeM.

KpiM 11X KOHKpETHHX THIIB JAW3aiHy, KOXHOMY AW3alHEpYy I PO3pOOKH Tpu abo SKOiCh
YaCTUHHM I'pU HEOOXiJHEe cepilo3He 3HAHOMCTBO 3 OOpaHMM MeAia JpKepesaoM, Oyab TO HACTUIbHI
irpH, KOHCOJIBHI1 irpu a00 HABITH TEJEBI31iHI ITPOBI TPOTPaMHU.

«apo» abo 6azoBa nWHAMIKa TPU — Ta €IUHA Pi4, HABKOJO SIKOI MOOYAOBaHUU IrpOBHIMA
IpoLec — Te caMe BITUYTTS BiJ I'pH, sIKe Au3aiiHep xoue Bukinukatu. Hanpukinaz, irpu cepii Ratchet
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& Clank — npo kpeatuBHe i 3a0aBHmMU mpuctpiii Oemmamy. Risk, Carcassonne i Go — mpo
3aXOIUICHHS TEPUTOPIi.

SAnpo Haifdactime moB's3aHO 3 0a30BOI0 MEXaHIKOI, Oylb TO BOMBCTBO CYIPOTHBHUKIB,
repeBepTaHHs KapTOK Ha CBOEMY X0y a00 MpOJax FOHITIB 1HIIMM TpaBisiM. LI 6a3oBa MexaHika, B
CBOIO 4epry, Bele A0 0a30BOI AMHAMIIll — KOPOTKOMY allFOPUTMY IrPOBOTO Tpolecy. B irposii
THIYCTpIi, KaXy4dHu «IIpoy», HalWvyacTille MalOTh Ha yBa3i came 0a30By AuHaMiKy. ba3oBi moctynaTu
(iHOmi 3BaHi OaueHHSM TPHU) 3a3BUYAN MUITYTHCS KOMAHIOK PO3POOHUKIB AJIs BiIOOpaKeHHS
0a30B01 MexaHiku a00 6a30BOi MEXaHIKH 1 IiJICYMOBAHO CYTi TPH B OJTHOMY PEYCHHI.

«1s rpa mpo ...»

«I1s Tpa no3BOMAE BIAIYTH ceOE ...»

«l14 rpa BUUTS ...»

«I1s Tpa MoIEIIOE BIAUYTTS Bif ...»

Sx mobpe BimoMo Oyab-KOMY, XTO Hamarabcs MPOJATH CBOIO TPy BUIABIEBI, SKIIO BU HE
MOJKETE OIKCATH CBOIO IPY JIBOMA MPOMO3HIIISIMHU, Y BaC HEMAE TPH.

Cnycoxk BUKOPHCTAHHUX JKepeJl

[1] Hoxecci Iemn, (2019), “T'efimmizaitn. SIk cTBOpUTH Tpy, B siky OyayTh rpatu Bce,” Anvnina

Iabniwep, 640 c. ISBN 978-5-9614-1209-3

[2] Tyanonsd C. dpeitepmyt, (2021), “Urpsl. T'eiimauzaiin. WccnenoBanue urp,” I'ymanumapnwiil

[3]

yenmp, 250 c. ISBN: 978-617-7528-04-2

Hapes XoxmoBa, (2015), “BBemenume B reiimauzaiiH: OCHOBHBIC TOHSATHS €W IPHUHIIHAIIBI
npoektupoBanus urp,” [Online]. https://vc.ru/flood/10495-gamedev-challenges [Accessed: March
03, 2021].
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Onecbka HAIOHAJIbHA aKa/leMisi Xap4YOBHUX TEXHOJIOT i

B pobomi posenioaemvcs izomempuuna epagixa sioeoieop, ii noHamms ma 6iOMIHHI PUCU.
OnucaHi moHKOWI )V GUKOPUCAHHI K 8 MUHYIOMY, MAK i 8 menepiwHil yac. B skocmi npuxiadie
HAB00AMbCA 8i0€0icpU, 8 AKUX 3ACMOCOBAHO DI3HI npuHyunu eizyanizayii. Buznaueni nepesacu
BUKOPUCMAHHS ONUCAHO20 NIOX00).

[3omerpuuna rpadika Bijgeoirop — 1me rpadika, sika BHUKOPUCTOBYEThCS B BiJeoirpax 1
MIKCEIbHOMY MHCTENTBI, SKI HAXWISIOTh TOYKY OIVIALY, 100 BHUSIBUTH acleKTH HABKOJIMIIHBOI'O
CepeIoBUINA, SKI He Oyiu O BUIHO 3 TOUKH 30pY 3BEpPXY BHM3 a00 300Ky, TUM CaMUM CTBOPIOIOYU
TpuBUMipHHUH eekT. HesBaxxkaroun Ha Ha3BY, 130MeTpUYHA KOMI'TOTepHa rpadika He 000B'SI3KOBO €
ICTUHHO 130METPUYHOI0 — TOOTO OC1 X, y 1 Z He 00OB'SI3KOBO OpieHTOBaH1 mij KyroM 120° oauH a0
OHOr0. TakoXX BHMKOPHUCTOBYIOThCS TepMiHM «2.5D» 1 «mceBao-3D». 3 MosSBOIO MHOTYXKHHX
rpaiyHUX CHCTEM 130METpUYHA IMPOEKIis cTaja MEHUI TMOomyJjspHa, Oyaydd 3aMiHEHa
[IEPCHEKTUBHOIO MPOEKIII€IO.

B o6nacTi koMO'toTEpHUX 1 BIJEOIrOp, a TaKoXK B 00JacTi MIKCENbHOI rpadiku LIl TEXHIKa
CTaja TMOIMYJSAPHOI0 Yepe3 JIETKICThb, 3 SAKO MOXKHa 3pooutu 2D-rpadiky Ha OCHOBI CIPaWTIB 1
MIUTOK 17t mojaHHs 3D-irpoBoro cepemoBuiia. OCKUIBKK TapajieIbHO TPOEKIli 00'€KTIB HE
MIHAIOTH PO3MIp TIpH TMEpeMillleHHI MO0 IrpOBOMY TOJI0, KOMI'IOTEp Hemae HeoOXiTHOCTI
MacmTadyBaTH CIpalT ab0 BUKOHYBATH CKJIAJIHI OOYHMCIICHHS, HEOOX1H JUIs IMiTariil Bi3yaJbHOI
nepcrnekTuBu. Lle mo3Bonuno §-6iToBum 1 16-0iTOBUM irpoBUM cucTeMaM (a OCTaHHIM 4YacoM —
MOPTATUBHUM 1 MOOUIBHUM CHCTEMAaM) HIBUAKO 1 JIETKO BiJOOpa)kaTH BEIHUKI TPUBUMIPHI 001ACTI.
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[1]

[2]
3]

Bukopucranss i3oMeTpu4yHOi1 260 NICEBI0130METPUYHOT MEPCIEKTHBH Y BiICOIrpax TaKOX Mae
nepeBaru B irpoBomy mporieci. Hanpuknaa, mopiBHAHO 13 c¢yTo 2D-Tpoto, BOHU NOJAIOTh TPETiit
BUMIp, BIIKpHBAIOYM HOBI IUISAXM MpHLUTIOBaHHS Ta miatdopm. [To-apyre, y moOpiBHSIHHI 3 TPOIO
BiJ mepinoi abo TpeThoi 0COOM, BOHU JO3BOJISIFOTH JIETIIE TIPOBOJUTH TI0JIE Ta KEPyBaTH OUIBIIIOIO
KUTBKICTIO TOJIATKOBHUX OJMHUIIb, HAIPUKIIAJ, TOBHOIO MAPTI€I0 MEPCOHAXIB y poiboBid rpi. Kpim
TOTO, BOHM MOXYTb IOJETHIINTH CHUTYallll, KOJMU TIpaBellb MOXE€ BiJBOJIKTUCS BiJI OCHOBHOI
MEXaHIKU TPH, MOCTIHHO Kepyroun rpomizakoio 3D-kameporo. ToOToO rpaBeis MOXKe 30cepeinTHCh
Ha caMiii I'pi, a He Ha pyci Ta 0OepTaHHI KaMepH.

[Ile omHa mepeBara TOJSATa€E B TOMY, IO 300paK€HHS OUIBIN IMITBHO MOMIIIAIOTHCS B
KBaJipaTHy rpadiyHy IUIUTKY, THM CAMUM BUKOPUCTOBYIOYHM MEHIIIE ITaM'sTi.

[Tpoekmisi, sika 3a3BUYali BHUKOPHCTOBYETbCS Yy Bijeoirpax, JIemo BiJAPI3HAETHCS Bij
«CTIPaBXXHBOI» 130METPUYHOI Uepe3 oOMexeHHsI pacTpoBoi rpadiku. JIiHii B HampsMKax X Ta y HE
OyayTh CIiTyBaTH aKypaTHOMY IIKCEIbHOMY MAaJIOHKY, SIKIIO pealizyBaTH iX y notpionux 30° mo
ropu3oHTasmi. Xo4a CydacHi KOMIT'IOTEPU MOXKYTh YCYHYTH If0 TpoOjeMy 3a JOMOMOTOI0
3TNIaJPKYBaHHA, TONEPEAHs KOMIT'IOTepHa Tpadika He MiATpUMYBaja JOCTAaTHBOI KIJTBKOCTI
KOJIbOpiB 200 He Malia JOCTaTHHOI MOTYXHOCTI HEHTPAILHOTO Ipoliecopa s 1poro. Haromicts
IUIs. MAJTIOBaHHA JIIHINA Oci X Ta y OyJI0 BUKOPHUCTAHO CHIiBBIIHOIICHHS MIA0NOHIB mikcemB 2:1, B
pe3ynbTaTi yoro Ii Oci CTBOPIOIOTH KyT 26,565 ° (arctan(0.5)) mo ropusontam. (OgHak irposi
CHCTEMH, SIKi HE BUKOPUCTOBYIOTH KBAJIpPaTHI IMIKCEi, MOXKYTh JaBaTH DI3HI KyTH, BKIIOYAIOYH
"crpaBxkHIO" 13oMeTpuuHy.) Tomy 1 ¢opma mpoekuii OimbIl TOYHO OMHCYEThCS SIK Bapiallis
JMMETPUYHOI TPOEKIIii, OCKUIBKY JIMIIE J[Ba 3 TPHOX KYTIiB piBHI Mk coboro (116,565°, 116,565°,
126,870°).

TepmiH «i30MeTpUYHA EPCHIEKTHBA» YaCTO HENPABUIILHO 3aCTOCOBYETHCS IO OYy/Ib-SKOI TPH 3
3a3BUYail (PIKCOBAaHUM KYTOM OTJISINY 3BEPXY, SIKUW CIIOYATKY 3MA€THCS «130MeTpuuHUMY». Jlo HUX
BITHOCSITHCSI iTpH, 110 BUKOPUCTOBYIOTH TPHMETPUUHY IPOeKIito, Taki sk Fallout (1997) i SimCity
4 (2003); irpu, 10 BUKOPUCTOBYIOTH MOXHITY Mpoekiito, Taki sk Divine Divinity (2002) 1 Ultima
Online (1997); i rpu, B SKUX BHUKOPHCTOBYEThCS KOMOiHAILlisS MEPCHEKTHBHOI MPOEKIl 1 BHIY 3
BUCOTH NTAIIMHOIO NoJbOTy, Taki sk Silent Storm (2003), Torchlight (2009) 1 Divinity: Original
Sin (2014).

[cHyIOTH TakoX irpu, B SIKMUX BHUKOPUCTOBYETHCS TOJITOHAIbHA TpUBHMipHa Tpadika, aie
Bi3yai3alid 1i€i rpadiky Ha eKpaHi BUKOHYETLCS 3 BUKOPUCTAHHSAM MapajiesbHOI MTPOEKIIii 3aMiCTh
nepcrnektuBHOI. Jlo Hux BimHOCcsaThes Syndicate Wars (1996), Dungeon Keeper (1997) i Depths of
Peril (2007).

Kpim Ttoro, icuye psj irop, B SIKHX BHKOPHCTOBYETbCS KOMOIiHALlisl 130METpHUYHOI rpadiky,
norepeHso 00pobsieHol 1 BioOpakaeTbess B pealbHOMY daci, Hampukian, The Temple of
Elemental Evil (2003) i Torment: Tides of Numenera (2017), B SKHMX BHKOPHCTOBYETHCS
nonepeiHb0 00podiena 2D-rpadika.

TakuM 4MHOM, BUKOPUCTaHHS 130METPUYHOI MPOEKIi B irpax 03BOJSE EKOHOMUTH MaM'sThb,
Yyac Ha CTBOpPEHHs rpadik, a TaKOX CIPOIIYE IrPOBUIA TIPOIIEC, TO3BOJISIOUN TPABIIEB] TOBHOIIHHO
HACOJIOJIUTHUCS BCIEIO Bi3yali3alli€lo BiIEOTPH.

Cnucox BHKOPHUCTAHHUX JI2KepeJI
Jeremy Signor, (2014), “Retronauts: The Continued Relevance of Isometric Games,” USG.
[Online]. Available: https://www.usgamer.net/articles/twisted-perspective-the-continued-relevance-
of-isometric-games [Accessed: March 04, 2021].
GergoVas, (2013), “The Best-Looking Isometric Games,” KOTAKU. [Online]. Available:
https://kotaku.com/the-best-looking-isometric-games-5991061 [Accessed: March 04, 2021].
“Video game theory reader two,” (2008). Ed. Bernard Perron, Mark J. P. Wolf. Taylor & Francis,
158 p., ISBN 0-415-96282-X
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IMPOBJIEMA BUKOPUCTAHHSA B3AEMO/III OB'EKTIB YEPE3 RAYCAST
CUCTEMY B UNITY 3D
Cyaima 10.€., Beakos 1.B., Tokapuyk I'.C.
BCII «OT®K OHAXT»

Hapasi natinonyasapuivium npocpamuum nakemom 3 HAABHO2O IHCMPYMEHMAapio O
CMBOPEeHHsl KOMN IOmepHUx i2op € cepedosguuje po3pooku Unity 3D. Binvwicms po3poOnuxis-
NOYAMKIBYI8 3HAUOMAAMBCA 3 NPEMYOPOUamMu 2eim-ousauny 3a donomozorw cepeicy Youlube ma
inmepHem-nyoniKayii, 6 AKUX He 3a8AHCOU MONCHA 3HAUMU OOKIAOHEe NOSACHEHHS, K NPayoms mi
Yy HWI IHCMpYyMeHmu CMEOopeHHs ieposoi Gizuku. B pesyromami po3poOHUKU cMUKaiomscs i3
«NIOBOOHUMU KAMEHAMUY YU He HA KOJHCHOMY Kpoyi. B cmammi posenadaiomscs deski He3pyuyHoCmi
npu pooomi 3 Raycast-cucmemoro 6 Unity 3D.

Kawuosi ciioBa: Game Development, Unity 3D, Raycast, ieposa gisuxa

IMocTanoBka npodiaemu. Po3poOHUKH-TIOYATKIBIII HalidacTillie po30YNHAIOTE CBOIO POOOTY
B TeIMICBI 3 MPOEKTYBAHHS TaKUX irop, B SIKi BOHU T'PAJIK cami. 3BHUAIHO, 1[0 HANTIONYIISIPHIIIAMHI
ITPOBUMH JKaHpaMH €. Ka3yallbHi irpy Ha KINTAIT «TPH-B-pSIOYOK», MOKPOKOBI abo real-time-
crparerii (mpolec MPOSKTYBAaHHS SIKUX aX PSACHIE CKIIAJHOIIAMH), TOHKU Ta myTepu (Bia mepoi
a0o TpeThoi ocoom). | Haituacrimie BHOip mpUnagae caMe Ha IyTEePH.

HaiiBaxuBilIMM ~ KOMIIOHEHTOM TpHU-IIyTepa 3BUYAWHO € peami3alis CTPUITHUHH,
MIPUIITIOBAHHS Ta IPOBUX MEXaHiK, 3 UM OB’ s13aHux. [Ipu poboTi B cepenouili po3podbku Unity
3D me norpelye BHKOpHCTaHHS 30Kpema Raycast-cuctemu, sika HE € IHTYITHBHO 3pO3yMLIOIO.
31e01IbIIOr0 1HTepHET-yOiKallii MICTATh TOM caMuil Marepial, 10 HEe 3adilae moapoOHuili, a e
«110 Bepxam». MeToro poOOTH € TOTepeInuTH MOYaTKIBI[IB Ha CTe31 pO3pOOKH irop mMpo MOKIUBI
HE3pYYHOCTI Ta HE3PO3yMili MOMEHTH, SKUX MOXHA YHUKHYTH 3aBISKH HaBeJEeHIl B CTaTTi
iHpopmarii.

OcHoBHuii MaTepian. Cucrema Raycast € onHiero 3 miacuctem cepeoBuina po3podku Unity
3D anst poGoTH 3 TpoMiHSIMHU Ta peanizaiiii ctpuibbu [1]. Brmacue, Raycast — 11e mpominb neBHOL
JIOBXXMHHM, 110 BUIYCKAETbCA B 3aJlaHOMY HANpsIMKY Ta NpPU3HAYEHWUH JUIsI BU3HAYEHHS KOJi31d
(31TKHEHb, IEPETUHY LUIAXIB 1 TPAEKTOPIN) 3 IHIIMMH 00’ €KTaMU Ha IrpoBii CLIEHI.

Taka MOXIUBICTH ITPOBOTO JIBMD)KKA Hajlae Oe3iid BapiaHTIB JUIsl peaii3allii CBOiX pillieHb,
Oyab 1e oOMiH 1HpopMalier0 MK 00’ekTaMu abo kK PO3PaxyHOK OaNICTUKU MOJbOTY Kyii. [Ipu
crBopenHi rpu GUNS AND BOMBS B pamkax Global Game Jam 2021 Raycast-cucremy 0yio
BUKOPHUCTAHO I PO3Mi3HaBaHHSA 00’ €KTIB Mepel KaMepolo I'paBIsl AJs MOJAAJIbIIOl B3aeMOAIl 3
HUMU [2].

s pobotu OyB moOynoBaHui HACTYHHUI anroputM (puc. 1). Bei MyHKTH 1IbOTO anroputMy
OyJii TIOMIIIEHI B METOJ|, KM BHUKJIMKAETHCS IPU CTBOPEHHI (BUBEAEHHI Ha €KpaH) KOXXKHOTO
Kajapy. Y pasil BIANOBIZHOCTI Ha3BU OO’€KTa 13 IMYHKTOM Yy CIHCKY BHUKOHYIOTHCS YMOBH, IO
HeoOxiaH1 /i1 Hhoro. Hanpukiaz, BUCBiUyeThes Hanmuc «B3aemMoisTi» Tomlo.

[Ipy yBaXHOMY BUBYEHHI I[bOTO aJTOPUTMYy BXe OayMMO MepIly CKIagHICTh. Raycast-
cUCTeMa MoBepTae HaM iH(OPMAIIiI0 B SKOCTI TEKCTOBOTO TMOJIA 3 iM'IM 00’ €KTa, a He TTOCUJIaHHS Ha
HBOTO, TOMY B METOJI peami3amii i MOBUHHI OyTH BIAMOBIIHI Ha3BH, 1HAKIIEe B TPl HIYOTO HE
BiZI0y/1€ThCsl, a MOBiOMIIEHHS Ipo nmoMuiKy Unity 3D He mokaske.

[lle onuH «miIBOAHMI KaMiHb» — II€¢ BUKOPHUCTaHHS KojaijepiB (pi3uyHux Mojeneut
MOBEIHKM BIAMOBIIHUX 32 pO3MipoM irpoBux 00’€kTiB) [3]. BoHM MOBHMHHI YiTKO MOBTOPIOBATH
ioro ¢opmy, mo O HE BIABOJIKATH TPABIS, a TAKOXK HE MOBHHHI OYyTH TEPEKPUTHUMHU I1HIIUMH
Kosaiiiepamu, 100 X MokHa OyJI0 IPOYUTATH.

[Tpuxnan — npunmycTUMo, 110 Ha MiJJI031 JEXKUTh apKyll Manepy 31 cBoiM konaiaepom. Bin y
HBOTO pOOOYMH, aKypaTHUH, SKICHMH, aie rpa JucTok He Oauntb. Yomy? IlutanHsS BUABUIOCS
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pocTHUM, aine 3abpano 6araro yacy. [lijora, Ha sKiil Ie)aB Lel apKyIll, Majia BIacCHUH KoJaiep i
MOMHIJIKOBO HOT0 BHCOTa Oylia BHIIIE 32 BEPXHIO YaCTHHY KOJaiiiepa apKyIlia i BUXOAMIO TakK, L0

KOJIaiIep MmiIJIOTH MOTJIMHYB KoJlaiiiep apKyIa, THM CaMHUM 1M030aBUBIIY HOTO JOCTYITY.

BucHoBKH. fIK MiZICYMOK 3 nIepepaxoBaHUX BHIIE ITYHKTIB MU 0auumo o Raycast — 1ie myxke
KOpHCHA piy, sIKa MPOCTO HeoOXigHa mpu cTBopeHHi 3D i 2D-irop, onHak BHMAarae BeJIHMKOi
aKypaTHOCTI TIpu BUKOpHCTaHHI. [Ipy BUKOpUCTaHHI KOJaMAEpiB CiJl YBaXHO CIiAyBaTH 3a ix
B3a€EMOJIIEI0 MK COOOI0 Ta MOXKIIUBUM MEPEKPUTTSAM, 1[0 MOXKE HETaTUBHHUM YMHOM BiTOWUTHCS Ha
irpoBiii Mexaniki. Takoxx npu pobGotri 3 Raycast-cucremor MOTPIOHO YBaXHO 0OpPOOIATH
iH(pOpMaIlit0, IO MOBEPTAETHCS ITPOBUMH METOJaMH, 00 Yepe3 HEBIAMOBIIHICTh THIIB MOXJIHMBI
MMOMUJIKA B PoOOTI TP, a MPU KOMITUIALII II€i MOMEHT MOXe OyTH IpoIyIieHui. BpaxoByroun
JOCTaTHBO YacTe BHKOpHCTaHHS Raycast-cucremu, HaBeneHa iHpopMalliss Moke OyTH KOPUCHOIO

JUTsI pO3POOHMKIB-TIOYATKIBIIiB.

¢ MOYATOK )
I

CTBOPEHHA NPOMIHA

HA LUNAXY NPOMEHSA
€ KONAMAEP?

IAEHTUDIKYEMO OB’EKT, 3 AKUM
BIABYNIACA KONI3IA

TAK

OBPOBJIAEMO KOANi3io 3
OB’EKTOM 3r14HO Alam,
BKA3AHUM Y CMUCKY

}

BY/Ab-AKA ITPOBA 418 ABO i
BIACYTHICTb

:
( KIHELLb )

Pucynok 1 — Anroput™ B3aeMoii MPOMIHIB 13 KoslaiiiepaMu

A

1. Cnucok BUKOPHUCTAHOI JiTepaTypu:

2. CameraRays [EnexTpoHHuit pecypc]. — Pexum
https://docs.unity3d.com/ru/2019.4/Manual/CameraRays.html.

3. GUNS AND BOMBS  [EnexktponHuii  pecypc]. —  Pexum
https://globalgamejam.org/2021/games/guns-and-bombs-0.

4. Colliders [EnexTponHMit pecypc]. — Pexum

https://docs.unity3d.com/ru/2019.4/Manual/CollidersOverview.html.

JIOCTYIY:
JOCTYILY:

JOCTYIY:
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CAYHJ-TU3AWH
Porau M.B., boarau C.B.
(maksrogach2001@gmail.com, boltach.svetlana@gmail.com)
Onecbka HaliOHAJIbHA aKa/ieMisl XaPpYOBHX TEXHOJIOT i

B mesax suceimnoemovcsi NOHAMmMs, poib mMa MOHKOWI BUKOPUCIIAHHS 36YKOB020 OU3AUHY
(cayno-ousaiiny). Busnauaromscss 6uou 36VKie, wiymis, Cynposionux 36ykie. Buoinsiomuvcs ix
Xapakmepucmuxu, poib ma NpUHyunu euxopucmauhs. Te3u € 0ena006umu, 8 HUX 20J06HA Veaca
NPUOINAECMbCA BAACIUBOCIT 36VKOBO20 CYNPOBOODY Gi3VANLHO20 PAJY.

3BYKOBUH JH3aiiH (cayHO-Ou3aiin) — 1€ TPOLEeC BU3HAYCHHS, YNPaBIiHHA a00 CTBOPEHHS
3BYKOIIYMOBUX  €(eKTiB. BiH BHKOPHCTOBYETbCS B  PI3HMX  00JacTsAX,  BKIIOYAIOYH
KIHOBUPOOHHUIITBO, TeaTp, 3BYKO3alMC, >KMBE BUKOHAHHSA, MHCTEUTBO 3BYKY 1 pO3poOKy
KOMITFOTEPHHUX 1rop. 3BykKoBe O(OpMIICHHS HalyacTille BKJIIOYAE B ceOe MaHIMy/ilii 3 paHimie
CKJIaJICHOTO a00 3alMCaHOTo ayio, NOAIOHOTO My3HI a0 3ByKOBHX edekTiB. Moje BKIIOYATH B
cebe KOMOiHYBaHHsS 3BYKOBUX €(eKTiB a00 MaHIMyIALi0 13 ayIio-AOpLKKAMH JJisi CTBOPEHHS
noTpioHOTO ehekTy abo HACTPOIO.

Xopomuid cayHa-au3aiH Biirpae aye 3Ha4Hy poJib v rpaibHOMY Iporeci. Pi3Hi kaTciieHu y
irpax, HaBKOJIMIIHE CEPEJOBHINE, MEXaHIKH IIp MOTPEOYIOTh SKICHOTO 3BYKOBOTO JH3AiHY.
BaxxnuBo, mo06 kapTHHKA MOBHICTIO BiAIOBiJajia 3BYKOBOI'O CYMPOBO/Y, TOMY CayH[I-AW3aiH He
MOJKHA CIIPUIMATH SIK MPOIIEC MMPOCTOTO HAKJIAACHHS 3BYKiB 1 3ByKOBUX CIIEHE(PEKTIB Ha KApTHUHKY.
CayHJ-nu3aiiH € CKJIaJHUM TBOPYHUM IPOLIECOM.

barato 3BykiB (3BYKHM TpPUPOIHU, aBTOMOOUIBHHMIA pPyX, TMOOYTOBI 3BYKH) 3alHCYIOTHCS
HaTypaJliCTUYHO — BUKOPHCTOBYIOUM MIKpO(hOH, 1 00pOOJIAIOTECA y MpOoleci MOCT-MpoAaKIIeHa.
Ane OLIBIIICTH 3BYKOBHX crenedexTiB y Bifeoirpax — ¢ BXKE 3ammcaHi 3BYKH, SIKI MOXYTb
IMITyBaTH 3BYKH JIICY, BOAM, YIapH, pyX a00 BUKOPUCTAHHS IPEIMETIB.

SxicHUI cayHI-IHM3aiiH TrpaBelb MPOCTO HE MOMIYae MPH YMOBI, KOJW 3BYKOBHU CYIPOBII
TrapMOHIITHO, OPraHivyHO BIUCAHUN y JUHAMII 300pa’KyBaHOTO HA €KpaHi.

st cTBOpEHHS LUIICHOTO 3BYKOBOI'O JIM3aiiHY 1 PO3YMIHHS HOCIIZOBHOCTI pOoOOTH 3BYKH
MOKHAa PO3JUIMTH Ha HACTYMHI BHMJU: TOJIOCOBa 03BYuYKa, aTMocdepu (ambiences), CHHXPOHHI
mymu (foley), 3Bykosi edextn (SFX), my3uka.

[Tapametpu armocdep /it Opi€eHTYBaHHS B CBITI:

— TYYHICTb;

— TO3UIIIOHYBAHHS;

— TPIOPUTET;

— peepOepallis — 1€ BIATTYHHS, 1110 BUHUKAE B 3aKPUTHX MPOCTOpaXx.

[Tpu po0oTI 31 3ByKOM Ba)KJIMBO 3BEPHYTU YBary Ha roJjIOBHI i'pOBi €I€MEHTH — aKLEHTH, SKi
BH3HAYAIOTh JIOCBIJ KOPUCTYBaya. Y IIbOMY JIOTIOMAarae mpoliiec MiKITyBaHHs 1 IPIOPUTETY 3BYKY.

Hanpuknan, npu mosBi NIPOTUBHUKA, 3BYKH, Ki BiH BUAA€, TOBHHHI SBHO BUIUISATHCS Ha TIi
oToucHHs. ICHye KiJIbKa CrIoco01B 3A1MICHEHHS 1IbOTO 3aBJAaHHS:

— PO3MOJILI apiB 3BYKIB 3 PI3HUX IIUHAM 1 IX MIKITyBaHHS;

— IpuopuTe3anus 3ByKiB, 00yMOBIIE€HA JIOTIKOIO;

— egext Sidechain — 103BoJIss€ 3MIHIOBAaTH T'y4YHICTh 3BYKIB B 3aJIeKHOCTI BiJ MpiOopHUTETIB. SKII0
3'ABIISIETHCS BOPOT 1 BUJA€E 3BYK, TO 1HIII T'yYHI 3BYKH 3aTHXAOTh.

BimnmyHHST TakoX CHJIBHO JOTIOMara€e IMpH TMO3WIIIOHYBaHHI Ha KapTi 3a JOTIOMOTOIO 3BYKY.
[ToTpiOHO mam'sTaTH, M0 KJIAlaHHA NaJbIIMU B KIMHATI 1 B TIeyepi 3By4aTh 3 Pi3HOIO TPUBAIICTIO
Ta BBIUTYHHSIM 4epe3 BIIOUTTS BiJ CTIH 1 MOBEpXOHb. PeBepOepallisi 1onoMoxke BIOpaTUCS 13 UM
3aBJIaHHSIM.

Jl1s BIATBOPEHHS LIJTICHOTO 3BYKOBOT'O IM3aiiHy Ba)JIMBO JOTPUMYBATUCS IEBHUX KPUTEPIi:

— BUKOPHUCTOBYBATHU BIAMOBiIHI (paKTypu: HE MOXKHA IJIACTUKOBY KOPOOKY O3BYUMTH METAJIEBOI;

56



— JOTPUMYBATHUCS TIIAHOBOCTI 3BYKY;
— BUKOPUCTOBYBATH aKICHTH;
— mam'sTaTy Mpo MPIOPUTET 3BYKIB.

[4]
[5]
[6]
[7]

KpimM Toro, BayXJIMBHM € pO3yMiHHSI OCOOJIMBOCTEH 3BYKYy. Hampukian, sIKIIo yepe3 ropu
JETUTh AUPHKAOIb, SIKUM TMOKKM HE BHJIHO, e YyTH, TO BHCOKMX 4acTOT He Oyze. SIK TUTbKU BiH
BHJIITAE 13-3a TOPH, YaCTOTH BUPIBHIOIOTHCSA 1 CTa€ YyTHA peBepOepallisi — BUTYHHS BiJl YIICTUHU.

[apauM TpuUKIagOM BiJEOrpd 13 UyIOBUM cayHI-Au3aiiHOM € BectepH Red Dead
Redemption 2 — rpa, sika € kpamum npoektom 2018 poky y miani 38ykoBoro au3aiiny. Leii mpoekt
OTpUMaB TIEPEMOTY Y I[ii HOMiHAIlli 3aBISKH JIBOM BapiaHTaM O3BYUYEHHS MIAJIOTiB: OJAWH — JJIS
KaMepHHX Oecia, Apyruil — KpuK i3 BifacTtaHi. JlomaiiTe q0 1bOTO BIIIMIHHY TPy aKTOPIB, CKJIaTHI
3BYKM TNPHPOIM Ta Micta — a y Binmkputomy cBiTi RDR 2 Bcriogm pisHa akyctuka. Bynb-skuii
MpeIMET TYT 3asBJIS€ PO CBOK MPHUCYTHICTh, MOYMHAIOYH BiJ| CKPUIYYHX IIUIOT 1 TpoTary. B
sakoMych ceHcl y Tpu Rockstar Haiikparia Mmy3uka, ajie He sSIK CAyHIATpEK, L0 YiIuIsie caM Mo cobi, a
caMe BMIHHS MIJKPECIUTH MY3UYHHMH I1HCTpyMEHTaMHU [i0 Ha ekpani. Hampuxman, nomatu
MIEPKYCIit0, KOJIM Tepoii ckaue BepXu, a0 BIATIHUTH CTYKIT MaJIal0unuX KaMEHIB B CKEISIX BHCOKUMU
J3BIHKMMH HOTamu cuHTe3aTopa. Ilim ywac mpoxomkenHs Red Dead Redemption 2 BuHHKae
MOYYTTS, IO HA/l KOKHOIO XBHJIMHOIO TPU CayH[-AM3aiHEPH OKPEMO MOTIPAIIOBAIHN, 100 3p00UTH
il yuMOCh OCOOIMBHUM, HABITh KOJIH 10 YACTHHI IrPOBOTO MPOIECY MOMEHT [IPOX1THHIA.

CnucoK BUKOPUCTAHMX /IZKepeJt
Bnamumup Cembiku, (2019), “OcHoBbl cayHa-mu3aiiHa B urpax,” Gamedev. [Online]. Available:
https://dtf.ru/gamedev/43260-osnovy-saunddizayna-v-igrah [Accessed: March 01, 2021].
“Jlyammit 3BYKOBOH TU3aiiH 2018 roga,” (2019). [Online]. Available:
https://vrgames.by/content/luchshiy-zvukovoy-dizayn-2018-goda [Accessed: March 01, 2021].
“BakHple MOMEHTHI B cdepe cayHa-nuszaiina,” Kinemotor Production [Online]. Available:
https://kinemotor.pro/vazhnyie-momentyi-v-sfere-saund-dizayna/ [Accessed: March 01, 2021].
EBrenuii Kyuepsssiii, (2020), “Urposoit cayna-au3aiiH: KaKk CO3/1aTh XOPOIIMM 3BYK JJIS UTPHI,”
Skillbox. [Online]. Available: https://skillbox.ru/media/design/igrovoy_saund_dizayn
kak _sozdat_khoroshiy_zvuk_dlya_igry [Accessed: March 01, 2021].
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MMPOBJIEMATHUKA CTBOPEHHSI IU3AWHY IT'POBUX PIBHIB HA ITIPUKJIA I
PO3POBKUM KOMIT’FOTEPHOI I'PH «tRain»
Cyaima 10.€., Honoascekuii B.1., CaBenbes B.B.
(BCII «OT®K OHAXT»)

IIpu po3pobuyi komn tomepHux icop Oydce 6eluKe 3HAYEHHs MAE OU3AUH (2pOBUX DIGHIE.
Cmeoprwowuu 2py «3 HYIA» 0ydce NPOCMO NPURYCIUMUCL NOMUNOK, KOIU He 3HAEW, WO
suKopucmamu — ppeumsopx, «08UMCOKY, npoghecitinuii epaghiunuti peoakmop. B cmammi nasedeni
WISIXU A 3a2aNbHULL aleopumm po3pooku level-ousaiiny, sxi Oyiu 3acmocosani Ha nPaKmuyi npu
cmeopenti npoekmy «tRainy, ma npusedeHni nopaou 015 OusalHepa-noyamrieys

ITocTanoBka npo6aemu. [Ipu po3podill KOMIT IOTEPHUX 1ITOP BaXKIMBUM €TAllOM PO3POOKHU €
CTBOPCHHSI JU3aiiHy IrpoBUX piBHIB. CTBOPIOIOUM BIpTYalbHUN MPOCTIp, AU3aiHEpPH-TOYATKIBII
MPUITYCKalOThCcsl 0araTbOX IOMMUJIOK, SIKHX MOXHa Oysno © 3 JIerKicTI0 YHUKHYTH. B sKocTi
MPUKIIAAY PO3IJISTHYTO CTBOPEHHS IrpOBHMX DIBHIB KOoMIT IoTepHOi rpu «tRainy» [1], po3pobieHoi
cryneatamu BCIT «OT®K OHAXT» B pamkax Global Game Jam 2021.

OcHoBHUIi MaTepiaj. Ha noyatky po3BUTKY KOMIT IOTEpPHOTO Fe€MMIHTY irpoBi piBHI, rpadiky
JUIS HUX, IFPOBY MEXaHIKY Ta 1HILIE CTBOPIOBAB OAMH-€IUHUI IpOrpamicT, TOOTO okpeMoi mpodecii
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nu3aiiHepa piBHIB He iCHYBajo. Irpu Toi He BiAPI3HSUIUCS OCOOIMBOIO CKIIAHICTIO Ta AETABHICTIO
PIBHIB, I[bOMY KOMITOHEHTOBI1 HE MPUIISIIOCS JOCTATHRO YBAru, Ha BiAIMiHY BiJl PO3BUTKY CIOXKETY.

[eprmM irpoBUM KaHPOM, 1[0 BUMaraB TPUBAJIOT pOOOTH ISl CTBOPEHHS PiBHIB, Oynu irpu B
CJIOBa, MOTIM IS TCHJICHIIIS TIEPEHIIIa Ha 1HII TPOSKTH. bynu cTBOpeHi irpu, B SIKUX AU3aliH PiBHIB
MOTJIM 3MIHIOBAaTH (CTBOPIOBATH) caMmi KOpUCTyBayi. BOHM MOTJIH MOJIIIIIUTH TPy, CTBOPIOIOYH HOBI
KBECTH, CIOPSDKEHHS, IePCOHaXIB, 4YacTO 3 BHUKOPUCTAHHIM IrpoBOoro iHtepdeiicy ado
BOyZ0BaHOTO pepakTopy. [loBHOLIHHMI BOY/IOBaHMI peakTop piBHIB Brepie 3’ sBiseThes y Lode
Runner (1983). ZZT (1991) OGyna omHi€ro 3 mepuIux irop, mo J03BOJIsIa TPABISIM CTBOPIOBATH
BJIACHI KapTH 1 HABITh TPUTEPH Ta CKPUNITH. Takuii penu3aifH OTpuMaB Ha3BY «MOJIHHTA [2].

3nakoBi npoekt Doom (1993) ta Doom II (1994) Oynu nepmMu irpamMu, Ha ONYJISAPHICT
SAKUX BIUIMHYJA caMe€ I OCOONMBICTP — MOXJIMBICTH MOJJIMHTY Ta PO3BUTOK CHUIBHOTH
KOPUCTYBaYiB, SKi CTBOPWJIW g TIpu Oe3mid piBHIB-JAONOBHEHb Ta CTIIBKH JK pEAW3aliHIB
icCHytounx. [OJIOBHOIO NPUYMHOIO TAaKOi MOMYJSPHOCTI CTaJI0 BIEPIIE 3aCTOCOBAHE YiTKe
po3aiaeHHsT MK (baitylaMu 3 TpOro, KOHTEHTY 1 (haiiliB Ha ABMOXKKY Tpu. HacTymai mmpoko BigoMi
irpu — Half-Life (1998), Quake 3 (1999) Bxe manu BOyJOBaHI iHCTPYMEHTH [Uis PEAaryBaHHS
piBHIB, 1m0 OYyJ0 BHCOKO OIIHEHO TE€WMEpPCHKOI CIIUIBHOTOIO, 3aIliKaBJICHOK B CTBOPEHHI
KOPHUCTYBALbKOI'O KOHTEHTY [2].

VY nesikux irpax, Hampukian B cyOxanpi Roguelike, piBHI B Ipi reHepyIOThCS npoueaypHo. B
[IUX BUMAJKaX PO3POOHUK TpU BHOMpae pi3HI Bapiamii, BiJ SKHX I[UIKOM 3aJICKUTh apXiTeKTypa
piBHIB. 3MIHUTU i MOXIMBO OyJlO HUIAXOM peJaryBaHHs MapaMmeTpiB B alropuTMax reHeparii
BHITQJIKOBUX PIBHIB.

B cyuacHHX mpoeKTax CTBOPEHHS AW3aliHy PIBHIB HOYMHAETHCS 31 CTBOPEHHS KOHUEMIT. [l
[[FOTO 3TYYal0Th XYyA0KHHUKA (200 Ty KOMaH[y), SIKUH 3/1aTHUI CTBOPUTH TpadidHe pIllIeHHS IS
CTPYKTYpU pIBHIB, ajle He Mae NpodeciiHUX HaBuMYOK au3aiHepa. Ha HacTynmHux eramax B
MPOEKTYBAaHHS BKIIIOYAIOTHCS JAM3AMHEPH, sIKi BUKOHYIOTH KOHCTPYIOBaHHS PiBHIB, MOJEIIOBAHHS
OTOYEHHSI Ta NEPCOHAXIB, HAIOBHIOKOYHM [E€H3aX pI3HUMH 00’ €KkTamMu. SIK mpaBUilo, poOUTHCA Lie He
[UISTXOM TOTAJBHOTO MPOrpaMyBaHHS, a 3a JIOTIOMOIOI0 CIIEIIaTi30BaHOTO penakTopa piBHIB. Take
mporpaMHe 3a0e3nedyeHHs — Ie OaraToyHKIIOHANLHI IHCTPYMEHTH, SKi MOXYTh KOHKYPYBaTu
HaBiTh 3 KOMEpIiHUMHU pegakTopamu 3D-MonentoBanHs. ICHye Kilbka OCHOBHUX €TarliB B MPOIIECi
CTBOpPEHHS IrpoBHX piBHIB. B irpax pi3uux xaHpiB 11 KPOKH MOXYTh BIAPIZHATHCS BiJIMOBIAHO 10
0COOJIMBOCTEN TpH.

OCHOBHUMM €TallaMH €: BU3HAYEHHS Ha KapTi OKPEMHUX DETiOHIB, /¢ Ma€ OyTH SKMHUCh BHJ
ITPOBUX AISUIBHOCTEH (aKTUBHOCTEN), TaKuX K BUIAOOYTOK pecypciB, OyAiBHULITBO 0a3H TOIIO;
BU3HAYEHHsI CYTHOCTEH, HalpUKJia/ CTBOPUTU T'OJIOBHOTO T'eposi — allbTep-ero IpaBlisl, HAMIOAUTH
BOPOTiB, peCypcHu KiactepiB (MOHETH, 30pOI0, 3aXUCT, 370POB’s), TOUKH 30€pexkeHHs (UEKIONHTH)
TOIO; JIOJIABAHHS Ha PiBHI CKPHUINTIB 1 TPUTEPIB; J10JIaBaHHs MMEBHUX JAeTalei, TaKUX K TEKCTYpPH,
3BYKM, aHIMallli OTOYEHHsI Ta IIEPCOHAXIB, OCBITJIEHHS Ta MY3WYHHUI CyNpOBiJ TOIIO; AOJaBaHHS
CKpHUIITIB HUBAXiB nowmyky i NPC; Mmicip, 1e BOHM MOXYTb OyTu; Jii, SIKi MalOTh BigOyBaTuCs
MiCsl aKTHUBAllll [IEBHOTO TPUrepa; AlaJIoTH MK TpaBUEM Ta IHIIMMHU ITPOBUMH MEPCOHAKAMU;
BU3HAYECHHS Ha KapTi HECTaTMYHHMX OO €KTIB, TaKUX SK JBEpi, KJIIOUYi, KHOMKH; 3alporpaMyBaTH
B3a€EMOJIII0 3 PI3HUMH MEXaHI3MaMHM, MPUXOBAaHI MPOXOJU TOIO; PO30MBKA TEPUTOPIi PIBHSA Ha
reorpadiuni Ta JaHAMAaPTHI CEKTOPU — TOPHU, MICTa, TYHEJ, IO, 11100 T03BOJUTH PyX TpaBUs 1
CYIIPOTUBHUKIB, @ TaKOXX BHM3HAUYUTH MOXKJIMBI MapLIpyTH Ta OCOOJMBOCTI MEPEMILICHHS;
pO3TallyBaHHA MOYATKy I'pu Ta il KiHLA IS OJHOro abo JEeKiIbKOX MEepCOHaXIB, a TAKOXK 1 s
TOJIOBHOTO Tepost [2].

Yacrime 3a Bce A PO3pOOKH MOENEH 1 TeKCTyp BHKOPUCTOBYIOTH IpodeciiiHi rpadiuni
penaktopu. [HOMI 1€ 3IHCHIOETHCS Y CTEIiali30BaHUX CepBicax abo pemakTopax. HemanoBaxHUM
MOMEHTOM € Tpolieypa KOHBEpTaIlil BUXiAHOTO (ailyl y BiAMOBIAHUN GopMaT Ui «IBHXKKa» TPH.
Sxmo pobora BigOyBamacs y mnpodeciiiHoMy 3D-penaktopi, MOXYTh 3HAJOOMTHCS YHIKAJIbHI
KOMITUIATOPH 1 KOHBEpPTEpH, sIKi 3AaTHI 30epiratu (KOHBEPTYBAaTH) BUXIAHUN (ailn B moTpiOHMI
dbopmar.
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Jnis onepauniiiHux cucreM cimerictBa Windows B IKOCTI IHCTpYMEHTIB Ui CTBOPEHHS ITPOBHUX
piBHIB BukopucTtoBytoThCsl Unreal Development Kit, Unity, Valve Hammer Editor, UnrealEd, 3D
World Studio, Aurora Engine, Q3Radiant, Grome Ta iHIIi My/IbTUIUIATGOPMEHHI «IBUKKI» [2].

Jlesiki MPOEKTH BHMAraroTh 3aCTOCYBaHHS BIJMOBIIHUX penakTopiB, Hampukian, GtkRadiant
JUISL CTBOpPEHHS Ta MoIauHTY piBHI ;s Quake 3. Jleski irpu MaroTh B CBOEMY CKIIaji BOyIOBaHI
penakropu piBHIB, Hanpukiaa: Battlezone II: Combat Commander, Doom 3 Tomo. [Hoai 3 meTor0
CTBOPEHHS TU3aiiHy PiBHIB BHKOPHCTOBYIOTH IMpodeciiiHe mporpamHe 3a0e3neueHHs, Take sik 3D
Studio Max, Blender, AutoCAD, Lightwave 3D, Maya, Softimage XSI Ta inmi rpadiuni nakeru.
Jnst po3poOKHM irpoBUX AOAATKIB Mmij omepauiiiHy cucremy Android MoXKHa BHUKOPHCTOBYBATH
Android Studio Ta mekinbka KOMEPUIMHUX 1 BIAKPUTHX IMPOBHUX JABMKKIB 1 PpEHMBOpPKIB, TaKuX SIK
Unity, Torque2D, Xamarin, Corona SDK Ta iHmmi.

BaxxnuBoro BIIMIHHICTIO (DpEeHMBOPKY BiJI ITPOBOTO «IBIMXKKa» € T€, IO BiH JO3BOJISIE
KOHTPOJIIOBATH KOXKEH aCIeKT CepeloBHUINa PO3pOOKH irop, sikuii 31 cBoro 00Ky, Opi€HTOBaHUI Ha
cnenudivni 3aBaaHHA. «/[BH)KOK» Hajae Au3aliHEpy MPOCTI y BUKOPUCTAHHI MOJIYJI JJISI TUTIOBHX
3aBJIaHb M1 apXITEKTYpy TPH, MO PO3POOIIETHCS. Y NESKUX «IBIKKAX» MOKHA CTBOPIOBATH ITPU
MPAKTUYHO 0€3 BUKOPUCTAHHS MPOTrpaMyBaHHs, OJTHAK BOHU TaKOK MAalOTh CBO1 HEJIOJIIKH, TPUUOMY
JIOCTaTHBO KPUTHYHI JUIsI OOYHMCIIOBATBHUX PECYpCiB KOMIT'IOTEPa, HA SKOMY Oyze 3aIlrycKaThucs
rpa. Jlo TOro >k MpOEKT, IO PO3pOOJIAETHCSI, MOKE HE BIJAIMOBINATH TOTOBUM pIIIEHHSAM, SKi
MIPUCYTHI B iIrPOBOMY «IBHXKY». SIK HACTIIOK — TOBOAMTHCS CAMOCTIHHO MOAN(IKYBATH «IBHIKOK»
JUIS TOTO, 1100 JOCATTH CBOEI METH, 10 HE 3aBXKIU € MOKIMBUM, HAIIPUKIIAJ SKIIO MOYATKOBUUN
KOA ISl PO3pOOHMKA HENOCTYNMHHH. J[BMKKM MOXYTh 3HAYHO CKOPOTHUTH 4Yac PO3pOOKH, aie
MOXYTh 1 30UIBIIUTH HOTO y TOMY BHIIAJKY, SIKIO PO3POOHMK 3yCTpiHe mpobiemy, sika He Oyia
nependadeHa TBOPISIME iTPOBOTO ABFIKKA. BimMmiTMo TOi (DakT, 1110 JAJIEKO HE BCI «IBHKKHY €
OC3KOIITOBHUMHU, IO TAKOXX HE HAHKpalmuM YUHOM BITIO’€ThCS Ha OOKETI po3poOku. Sk
NpaBUIO, OOMpParoYl MiX (PPEHMBOPKOM 1 «IBMKKOMY, KEPYIOThCS MIpKyBaHHSIMHU TPO MEPEBart,
HEJIOJIIKM, HassBHHUI OFOKET PO3POOKH Ta KIHIEBOIO MeTOO [3].

[lpu  po3podbui rpu  «tRainy OyB BuUKOpUCTaHMWA IrpoBUE  «IBWKOK»  Unity.
BukopuctoByBanucst pyHKIiT AMHAMIYHOI 3MIHU OCBITIIEHHS 1 Sprite Mask, 1o no3Bosse 6auntu
MeBHI 00’€KTH TIMBKMA B MEBHHX yMoOBax. Jlms Toro, mo0 momii B rpi Oyiau CHHXpPOHI30BaHI 3
MY3UYHHM CYIpPOBOAOM, Oylia BHKOpHCTaHa BOY/[OBaHA CITKa Ta BIJCTEXYBAaHHS IIBHUIKOCTI
My3HukHu 110 BPM.

3arajioM IrpoBUil piBeHb CKJIaJaBcs 3 I'SATH 00’ekTiB. Jlopora, B CBOIO uepry, AMHAMIYHO
CTBOpIOBaJIacsl MpU pycl Ta Biiansuiacs mosafny rpasus. Bcei irpoBi 00’ektu 1 crpaiitu Oynu
crBoperi B Adobe Illustrator. byio oOpaHo «MyNbTAIIHMNA CTUJIBY» Yepe3 Te, IO BIH KPacuBO
BUIJISJIAE 1 IBU/IIE CTBOPIOETHCA, Ha BIAMIHY BiJ] pealiCTUYHOI rpadiku.

[epie, mo O6yno 3pobiieHo TpU CTBOPEHHI PiBHS, 1€ BU3HAYEHHS KOJILOPOBOi cxeMu. Pagumo
BUOMpATH CIOYATKy BiJl TPhOX A0 II'ATH KOJIbOPIB CXOXKOI Tpajallii, aje He JyXe SCKpaBUX Ta
«OTpYHHUX». SIKII10 1€ 3MMOBHI1 piBeHb, TO HalKpallle MiiHAyTs OUIHi (CHIT), cuH1i (He00), cipuit
(xamiHHS), TEeMHO-3€JIeHUH (epeBa). 3aBK/IU CITiJI BpaXOBYBaTH KOJILOPU TOJIOBHOTO Teposi, 00 He
CTaJIOCs! 3MIIYBaHHS YU JUCOHAHC (KOH(IIKT) KonbopiB. Hamu Oyno BUOpaHO TeMH1 KOJIbOpHU IS
¢GoHy 1 CBITIIIII TOHM MEPCOHAXY, OO MEpCOHak KOHTpacTyBaB 13 (oHOM piBHA. Jlami, micns
BHU3HAYEHHS 3 KOJIbOpaMH, OYJIM pO3CTaBIICHI MEPCOHAXI1 Ta 1HII IrpOB1 00’ €KTH TAKUM YMHOM, 11100
BOHM HE TIOBTOPIOBAIKCS Ta iX OyJ0 LIKaBO po3risAaTu. BaxxianBo He BUKOPHCTOBYBATH OJMH 1 TOH
ke nento MoaudikoBaHUM 00’ €KT (Hampukiag OyaiBiIiO, KYII, I€PEBO TOIIO), a 3POOUTH KOJIEKITIIO
YHIKaJTbHUX Ta MEPEeMEeXOBYBATH iX 31 CTaHAAPTHUMHU (MOXXKHAa BHKOPUCTOBYBATHU 1HIII KOJBOPH,
CXeMy pO3MILIeHHs], BiII3epKaieHHs, TpaHcopmalii Ta iH.).

Hacrynuuii eram — mne nekoparii. OXHMBHUMO CBiifi piBeHb aHIMalli€l0 OTOUYEHHS, OKpIM
CTaTUYHUX 00’ €KTIB (a/pke MPUEMHO JUBUTHUCS, SIK TPABEIb 1€ TI0 TIOJII0, a JIeCh AAJEKO KPYTUTHCS
MJIMH, TUIaBHO IUIMBYTh XMapu Mo HeOy, JiTaloTh NTaxu W yyTHe iX mBipiHbkaHH:). [licas mporo
MPUMILIOB Yac BUKOPUCTATH MY3UKY Ta 3BYKOB1 epeKTU. MU J101au B TPy pi3HI MOTOAHI YMOBH, K1
CYIPOBOJUKYIOTBCSI KOXHA CBOIM CayHATpPEKOM 1 aHimauisMu. Ha 1mbomMy npoekTyBaHHS DPiBHIB
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(puc. 1) Mu 3aBepLIMIIN Ta MEPEUTILTH 10 IPOTPaMyBaHHS IrPOBUX MEXaHIK, TPUTEPIB Ta CLIEHAPHUX
TIOIIA.

Pucynok 1 — Po3ctaBienHst irpoBUx 00’ €KTiB, IeKOpallii Ta BUKOPUCTAHHS «I10TOTHUX) ePEKTiB

BucnoBku. /ln3aiiHepy-1oyaTKiBIO BaXIIMBO JOTPUMYBATHUCS CXEMH PO3POOKHU PIiBHIB IS
TOro, MO0 HEe MPONYCTHUTH NEBHHWH €Tal Ta HE 3alIyTaTucs y TOCHiIOBHOCTI. BukopucTanHs
00MEXKEeHOI KITBKOCTI KOJBOPIB JO3BOJUTH UITKO BU3HAUYUTU CTHIICTUKY PIBHA Ta YHUKHYTH
KOH(QUTIKTIB KOJILOPIB MK TOJIOBHUM T'€POEM, CYNIPOTHBHUKAMU (1HIIMMH IEPCOHaKaMH) Ta (HOHOM
piBHA. O0’exkTH TOBHMHHI OYTHM pO3CTaBJE€HI Ha PiBHI O MPOrpaMyBaHHS ITPOBUX MEXaHIK 1
TpUTrepiB, OJHAK ICIS HOTO OCHOBHOI KOHIENIii Ta BHU3HAYCHHsS reorpadiuno-manamadraoi
npuHaNeXKHOCTI piBHA. CayHJ-nu3aiiH, CTBOPEHHS Ta HaJjalliTyBaHHS aHIMaliid — ¢iHanbHI cTamii
PO3pOOKH IrpOBHX PiBHIB.

Cnucok Jiiteparypu
1. tRain [Enexrponnuii pecypc]. - Pexxum poctymy: https://globalgamejam.org/2021/games/train-3.
2. Jlmzaitn YpOBHEI [EnextponHMit pecypcl]. — Pexxum JIOCTyMY:
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B0%D0%B9%D0%BD_%D1%8
3%D1%80%D0%BE%D0%B2%D0%BD%D0%B5%D0%B9.
3. Drambl co3maHus KoMIblOTepHOW wurpbl [EnexTponHmii pecypc]. — Pexum poctymy:
https://gamesisart.ru/game_dev_create.html.
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Po3zaia 3.
TexHouorii (BipTyajibHA peajibHICTh, JONOBHEHA
PeaJIbHICTh, IHTEPHET pevyel, MPUCTPOI, 0 HOCATHCH,
IITYYHUH iIHTEJIEKT, MAILIMHHE HABYAHHSA)

YK 004.92
AHLIJII3 ITPOBUX JIBUT'YHIB
Pomanmok® O. H., 3axapqy1cl M. 1., Kormuk® C. B, prno;u,opona1 JI. M.
1BiHHnuLRn171 HALIOHAJILHMI TeXHIYHUI yHiBepcuTeT
2Ozlecmca HaIliOHAJIbHA aKaJeMisi Xap40BUX TE€XHOJIOTiH

IIposederno ananisz icposux 08ULYyHi8, BUKOPUCTMAHHSA AKUX 00360JI5E NPUCKOPUNILL PO3POOKY
KOMN tomeprux ieop i niosuwumu ix pearicmuunicmos. Posensnymo ocobausocmi dsucynis Unity 5,
CryEngine, Unreal Engine 5.

Beryn. Po3poOka KOMO''OTEpHUX Irop € akTyaJlbHUM 3aBJaHHSAM Cy4acHO! HayKH, TaK sK
NpEJCTaBIsiE COO0I0 YHIKAIBHUM TPOMYKT PpO3BUTKY TEXHIKH. IrpH JalOTh MOJKIJIHBICTh
MOJIETIIOBATU PIi3HI JKUTTEBI CHUTyallii, MpoOJeMU 1 MOXYTh BHU3HAYUTH MOXJIMUBI IIISXH IX
BupimeHHs. CTpIMKUN PO3BUTOK 1 BIOCKOHAJIEHHS KOMITIOTEPHHUX TEXHOJOTIH /Ja€ MOMKIHBICTh
CTBOPIOBATU ITPH, AKI 3 KOXXHHM POKOM 3alIy4aiOTh BCE OLIbIIY KUIBKICTH KOpHCTyBaduiB. [Ipu
po3po0IIi CydyaCHHX KOMII'FOTEPHHX Irop HAHOUIBII TMPOJYKTUBHOIO € TEXHOJIOTiSA IrpoBUX
JBUT'YHIB, SIKa CTBOPEHA 3a/JIs1 CIIPOLIEHHsI [IPOLIECY PO3POOKHU TPH.

IrpoBuii nBuryHn [1] — mporpamue 3a0e3nedeHHs, sKEe SBISETHCI KOMIUIEKCOM MPOTPaAMHUX
KOMITOHEHTIB, SIKI BIAMOBIJAIOTH 3a pealli3alil0 OCHOBHHX (DYHKIIOHATBHUX MOXKIMBOCTEH TpH:
Bi3yalli3amilo irpoBOi CLEHH (IBUTYHIB PEHIEPUHTY), CUMYILLIIO (I3WYHUX 3aKOHIB PEaTbHOTO
CBITY y BipTyanbHOMY ((i3MYHUI ABUTYH), BIATBOPEHHS 3BYKY (3BYKOBHMl IBUTYH), CTBOPEHHS
1110311 1HTEJNEeKTY B MOBE/IIHIIl IFPOBUX MEPCOHAXIB (IMPOBUM IITYYHHUM 1HTEIEKT), aHIMAIIIIO.

Merta poboTH: mpoaHasizyBaTu 0cOOIMBOCTI Cy4aCHUX IrPOBUX JIBUTYHIB.

Ha cporomnimHiii JAeHb ICHYIOTb 3 OCHOBHI ITpOBI  JBWXKKHM, SIKI HailOuibIe
BUKOPHUCTOBYIOTBCS y IHIYCTPil pO3poOKH irop.

Unity 5 [2] — maiinonynspHimmuii 6aratornaatrGOpMOBH IrpOBUI JIBUTYH, PO3pOOIEHUI
komnaniero Unity Technologies, 3 HIIMPOKUM CHEKTPOM MOXJIMBOCTEH, 3pYYHUM 1 JPYKHbO
HaJIAIITOBAHUM iHTepdericoM, Ik Mpu3HaueHnui 1js po3poOku 2D Ta 3D irop. 3abe3neuye nerke
Ta MIBM/IKE [IOPTYBAHHS 1r0Op 111 BEIUKY KUIbKicTh muatdopm (Android, 10S, VR,Windows Ta iH.)
y TO€/IHAHHI 3 HU3bKUMU CHCTEMHUMH BUMOTaMH, pOOUTH JBUTYH IpiopuTeTHUM mipu BuOOopi [13
JUTs1 pO3POOKH 1rop i MOOLITBHI TOJATKH.

[TepeBaru [2] Unity 5:

e Mae MIUPOKUM CIEKTP PI3HUX THCTPYMEHTIB, SIK /Ul pO3POOHHUKIB-XYI0KHUKIB (HAIpUKIIa,
Timeline juis po3poOku aniMmauniiiHux cueH, Cinemachine - Habip «pPO3YMHHX» 1 JUHAMIYHHX
xamep, Progressive Lightmapper — a1 poOoTH 3 ocBiTiIeHHSAM 1 okpeMa nporpama Autodesk Maya
71 poboTH 3 3D-aHiMalli€ro 1 MOJIETIOBaHHAM), TaK 1 JJIsl IPOTPaMiCTiB-pPO3POOHHUKIB.

e HagBuicTe O0iOOTEKHM OOJATKIB 1 IUIAriHIB, 3a JOINOMOIOK SKHX MOXKHA 3HA4YHO
IPUCKOPUTH TPOLEC PO3POOKHU IpH. IX MOKHA IMIOPTYBaTH Ta eKCIIOPTYBATH, H0AABATH B IPy IIii
3aroTOBKH - PiBHI, BOPOTIB, aJITOPUTMH MTOBEIIHKH.

e B saxocti MoBHM mporpamyBaHHSI BUKOpuCTOBYyeThcsi C# 1 JavaScript, mo m03BoJsie
peaii3yBaTu JOCUTH POCTE MPOrpaMyBaHHS ITPOBUX 00’ €KTIB.

e BUKOpUCTAaHHS TEXHOJOTH, SKi 3HAYHO CIIPOLIYIOTh MPOrPaMyBaHHs Ta MiJBUILYIOTh SKICTh
300paxenHs : ragdoll — ¢izuka TBepamux Tin i TkaHuH, cuctema Level of Detail, xomi3ii mix
oO'extamu, ckiaaHi adimanii — RealTimeGloballllumination nHa ocnHoBi Enlighten, ¢ynxmii
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OcclusionCulling Ha ocHoBi Umbra, 6araTornoTokoBOi CUCTEMHU 3aBIaHb, CKOPOUEHHS «BY3BKHX
MicIib» Tpadiku, KOHTPOIIIO 3a 3aBaHTAXKCHHSIM PECYPCIB.

Unreal Engine 5 [3] — Halicy4acHImmii i HAWTEXHOJOTIYHINIMN IrPOBUIA JBUT'YH, 13 3pO3yMITHM
Ta mpocTuM iHTepdericom, po3podneruii kommaniero Epic Games. Bonojie mupokuM CeKTpom
OiATPUMYBAaHUX IUIATGOPM, XO4a 1 HE HACTUIbKM MHMpokuM, sk y Unity. JIBUT'YH m03BoJIsiE
JIOMOTTHUCSI BHCOKOi (poTopeasicTuuHoi rpadiky 3a JTOMOMOTOK BEIUKOI KIJIbKOCTI HaJallTyBaHb
pEeHIEpUHTa, AWHAMIYHUX TiHEeH, BiJOOpakKeHb KaHAJB OCBITICHHSA. BHUKOPUCTOBYETHCS IS
ctBopenHs 2D i 3D irop, ctBopeHHs rpadiku y (hiibMax.

Oco6muBocri [3] Unreal Engine 5:

e Unreal Engine mMae mupoxy MATPUMKY PO3pOOKH MYJIbTUIUICEPHHX 1rop. JlaHui ABUTYH
MOCTABIISIETHCS 3 MACIITA0OBAHOIO APXITEKTYPOIO KIIIEHT / CepBep.

e BukopuctanHs 1HCTPYMEHTIB JUIsl JM3aiiHy IrpOBHX PIiBHIB MNpPSMO B JIBUTYHY, 3py4YHY
cuctemy Blueprint, sska He Mae aHaNOriB, KPaCUBHM TU3alilH CaMOTO JBUT'YHA, IHTYiTHUBHICTH Y
BUKOPHCTAHHI.

e Bukopucranns moBu C++ 1 cucremu Bisyamizamii ckpuntiB Blueprint, sika mo3Bosie
YIPABJIATH ITPOBOIO JIOTIKOKO 0€3 HAIMCAHHS CKPUIITIB BPYUHY.

e 3a0e3mneuye BHUCOKY HPOAYKTHBHICTh Ta SKICTh Tpadikv, MOXIHMBICTb BHUKOPHCTAHHS
JOTIOBHEHB 3 MIUIbSIpIaMH IIJIariHiB.

¢ Buxopucranns [3] nepenoBUX TEXHOJIOTIN:

vLumen - TOBHICTIO JAWHaMiuHe Tio0albHE OCBITICHHS, [0 3a0e3neuye audysHe
BiJOOpaXeHHs CBITJIA.

v'POP-INS — KOHTpOIH0BaHHS [TOSIBU 00’ €KTIB.

v'Nanite - BipryanizipoBana reoMeTpis, 10 J03BOJSE€ BUKOPUCTOBYBATH MHOKUHY ILIATIHIB,
10 MOYKHA TIOPIBHSATH 3 piBHEM rpadiku B GiapMax.

CryEngine [4] — ue moTyXHHIA irpOBHUil JBUTYH, 110 J103BOJsie po3pobusatu 2D i 3D irpwu,
po3pobnenuit kommaniero Cryteck . 3a 10mOMOro0 1pOro JABUTYHA MOKHA CTBOPIOBATH IrpH Mij
1K i koHcoIi. Ma€e nocuTh CKIaaHul iHTEpdEic Ta BJIACHY TEXHOJIOTII0 TPACyBaHHS MPOMEHIB.

Oco6nuBocri [4] CryEngine:

. Bucokwuii piBenb pobotu 3 rpadikoro. JlaHi MOXIMBOCTI BKJIIOYAIOTh B cebOe JWHAMIYHE
OCBITJIEHHS, 3aTIHEHHS B peajbHOMY uaci, 3aTymaHeHHs, Terrain 2.5D, kapTu Hopmaned Ta
napajakc-MariiHr, MiJIOBEPXHEBE PO3CIIOBaHHA, KEpyBaHHS piIBHEM JeTani3allii Ta iHIe.

o Jlo3Bosisie 0OpOOIATH MOBENIHKY HE TUIBKM MEPCOHAaXIB, ajieé 1 TPaHCIOPTHUX 3ac00iB.
[Tepenbaueno Tpu MOYIIB: PO3YMHI 00'€KTH, AJITOPUTMH TUHAMIYHOTO BUSBJICHHS IIUISIXY, a TAKOX
CUCTEeMa, KepORaHa CIIeHAPISIMH.

o Mae BnacHy cucTeMy aHiMalli, $Ka MpPOMNOHYe KiAbKa MIJCHCTEM: 1HJIMBITyasizamii
MEPCOHAX1B, MapaMeTPUYHOT CKEeJIETHOI aHIMallli, TPOoLEeAYpHOro AeGOopMyBaHHS PYyXY.

° Buxopucranas mnepeoBux TexHojorid, Bkmtouatoun DirectX 12, Vulkan API, VR,
HarucaHHs ckpunTiB Ha C #, MoMiKceIbHEe OCBITICHHS B PEAIbHOMY Yaci.

o 3abe3neuye CTBOPEHHS peanicTUYHOI (Pi3UKU 00’ €KTIB 32 JOIOMOTOIO MiATPUMKH CTBOPEHHS
BiacHux II.

BucnoBok. IlpoBenenmii aHami3 TmOKaszaB, IO Cy4YacHI IrpoBl JABUTYHU JO3BOJISIIOTH
IPUCKOPUTH PO3POOKY KOMIT FOTEPHHX 1rop 1 MiJIBUIIUTH iX peaiCTUYHICTb.

Cnucox BUKOPUCTAHOI JIiTepaTypu

1.lo Take irpoBuii nBuryH [Enektponnuii pecypc] — Pexum poctymy no pecypcey:
https://unotices.com/page-answer.php?id=5666

2.0cobmmBocti geuryHa Unity [Emekrponnmii pecypc] — Pexxum goctymy a0 pecypey:
https://cubiq.ru/dvizhok-unity/

3.Unreal Engine 5 3amae HOBY miaHKy irpoBiii peamictudHocTi [EnexTpoHHU# pecypc] —
Pexum noctyny no pecypey: https://habr.com/ru/company/pixonic/blog/501828/

4.0cobmuBocti asuryHa CryEngine [Enextponnuii pecypc] — Pexum nocrymy no pecypcy:
https://cubiq.ru/dvizhok-cryengine/
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YIIPABJIIHHA B ITPAX dKAHPY «RACING» 3A TIOITIOMOI'OKO LEAP MOTION
Ilecronanos C.B., Ckpunka C.O.
(sshestopalov1984@gmail.comskripkasofia@gmail.com)
Onecbka Hamionaabna Akanemiss Xap4oBHUX TeXHOJIOTIH

B pobomi oano eusnauenms icpam sxcanpy «Racingy. Ilokasano po3noodin 6 cepedurii Hcaupy
HA ApKAOHI 2OHKU Ma CUMYTAMOPU. 3A3HAYUEHO, WO APKAOHT 2OHKU He NPacHyMb 00 00CIOGIPHOCMI
ma Hexmylomos 3akoHamu @izuxu. Cumynsmopu, 8 6010 uepey, HABNAKU 3amMOyeHi Ha
peanicmuunicmy  ma  Qi3uKy No6edinKu MPAHCHOPMHO20 3aco0y. 3aznauaemvcs, wo Ha
CbO2OOHIWHIN Oenb, 6 I2pax dcanpy «RacCingy euxopucmosyroms HAUPIZHOMAHIMHIWI NPUCPOTL
VIPAGNIHHA NOYUHAIOYU 8I0 KIAGIAMYPU 3 MUWKON, 2eUMNAod, ONCOUCMUKA I 3aKIHYYIOUU
npoghecitinumu pynsimu. Biomiveno, wo O YNPAGNiHHA 6 — CUMYIAIMOPAX Kpauje 6Cb0o2o
suKkopucmogyeamu pyii. [na ynpasuinua 6 apKAOHUX 2OHKAX NPONOHYEMbCSA GUKOPUCHIOB)EAMU
mexHonoeito Leap Motion. [Ipedcmasneno ocobnusocmi ii gukopucmarnts, nepesacu ma HeooiKu.

Cumyndiisi ynpaBlliHHA PI3HOMAHITHUMHU MaliMHaMu (TOYMHAKOYM 3 BIIOMUX HacCIpaBii
ICHYIOUMX MapoK Ta 3aKiHYYIOYH KOCMIYHHUMH KOpaOJSMH) 3aBXKIM Maia BEIUKY IOMYJISIPHICT
cepea IHPOKOT aymuTopil rpasuiB. Irpu skanpy «Racing» — e xaHp KOMI'FOTEPHHX irop 3 BHIOM
BiJl mepmioi abo BiJ TPEThOi OCOOM, B SKHX TpaBelb Oepe yJacTh B 'OHOYHOMY 3MaraHHi cepen
Ha3eMHUX, BOJIHUX, MOBITPSHUX a00 KOCMIYHMX TPAHCHOPTHUX 3ac00iB [1].

Icropist po3BUTKY irop xanpy «Racing» nmouanacst y 1970 potii 3 Buxoaom rpu Space Race Bij
kommanii Atari . [TounHarouu 3 apKaHUX aBTOMATIB, irPH I[OTO JKAHPY 3r0JI0M MEPEMiCTHIIUCS Ha
MEPCOHATBbHI KOMIT'FOTEPH Ta IrpOBi MPUCTABKHM 3MIHMBINHM CHOCIiO ynpaBiiHHA. BapTto BupimuTu
JIBa OCHOBHHUX MiDKaHPH irop skaHpy «Racing»: apkamu i cumynsropu. KoxeH 3 IUX IiKaHPiB
Ma€e CBOi YHIKalbHI ocoOnuBoCTi. Tak, apkaaHi TOHKHM OPIEHTYIOTHCS HA BUCOKHM TEMIT relMInies i
PO3BaKaIbHI CIIEMEHTH Ta HE MparHyTh a0 gocroBipHocti. [Ipukimagamu Takux irop € Mario Kart
Bix Nintendo i cepis Midnight Club six Angel Studios [1]. ¥V cumynsTopax OCHOBHOIO METOIO €
MaKCUMaJIbHO TOYHA Ilepejada MpoLEecy YHpaBiiHHA TpaHCHOPTHUM 3acoOoMm. [lpu cTBOpeHHI
TaKMX IFOp 4acTo JILEH3YIOThCS pealbHO ICHYI04l aBToMOOUIl. KirouoBuii akTop B 1uX irpax —
¢bi31Ka MOBEIIHKU TPaHCIOPTHOTO 3ac00y. Takox y MoAiOHUX irpax 4acTo 3 TOUHICTIO BTUIIOIOTHCS
1HIII acneKTH, HeoOX1aH1 Ay mpodeciitHoro aBToroHnmka. [Ipukiiamom cepiit CUMyNISITOPIB MOXKHA
HasBaru Forza Motorsport six Turn 10 Studios ta Gran Turismo Bix Polyphony Digital [2].
Po3po0OHuKHY 1OCTIMHO MParHyTh YJOCKOHAIMTU IeiMIUIel Ta Croci0 yNnpaBiiHHS B Irpax >KaHpy
«Racingy.

Ha crorogmimHiii aeHs 5K B apKaJHUX TOHKAaX, TaK 1 B CHMYJSATOpaX BHKOPHCTOBYIOTh
Halpi3HOMAaHITHIII MPUCTPOI YNpPaBIiHHSI: MMOYMHAIOYM BiJ KJIABiaTypH 3 MHUUIKOIO, redMmajna,
JDKOMUCTHKA 1 3aKIHYYIOUd MpodeciiHUMH pylsMH 3 IIUPOKUM AaCOPTHUMEHTOM JOJaTKOBHX
nezasied, BayKeIiB Ta IHIINX €IEMEHTIB, MOKIMKAHUX MiABUIIUTH PEAiCTUYHICTD TPH 1 MOTIMIIATH
irpoBuii n0cBiA. | sKIMIO 478 NiAKaHPY TOHOYHHUX CHMYJISITOPIB ONTHUMAJIbHUM IPUCTPOEM
YIIPaBJIIHHS € PYJb, TO 3 apKaJHUMU TOHKaMH HE BCE TaK MPOCTO.

VY ocTtanH1 poKHU 3 pO3BUTKOM TEXHOJIOTIH 3’ SIBUJIKCSI HOB1 MOKJIMBOCTI BJIOCKOHAJIUTH 1TPOBUIA
nocsif. OnHIE0 3 TAKUX MOXJIMBOCTEH € TexHouoris Leap Motion. Leap Motion — e TexHoJoris,
3aCHOBaHA Ha 3aXOIUICHHI PyXy IS JIFOJAWHO-KOMI'toTepHOro B3aemomii [3]. The Leap — me
HeBennkuid USB-mipuctpiif, sKMi pO3TAIIOBYETHCS POOOYOI0 YACTUHOIO JOTOPU, THUM CaMHUM
crBoproroun 3D-00macte B3aemonii 00'emoM Onm3bKo 227 nenuMeTpiB KyOiuHUX. YcepeanHi i€l
obnacti The Leap Bincrexye pyx manbLiB 1 pyK, OJIBIIB, Py4OK Ta IHIIMX OO'€KTIB 3 BEIHKOIO
TouHicTIO. [IJIs BU3HAYCHHS TIepeMIlleHHs pyK KopucTyBada B Leap Motion BUKOPUCTOBYIOThCS JBi
MOHOXPOMHI 1H(payepBOHiI KaMepu 1 TpH 1H(PpauepBOHUX BUIPOMiHIOBaya. Kamepu «CKaHYIOTH»
MIPOCTIp HaJl MOBEPXHEIO CTOY 3 yacToToro 0 300 KaapiB B CEKYHIY 1 MEpeAaoTh OTPUMaHI J1aHi B
KOMIT'IOTEp, Jie BOHH 00poOIIAtoThCs (hipMOBUM MpOrpaMHUM 3abe3neueHHsM (puc. 1)[4].
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[ToxibHa TeXHOIOTIS € Ay)Xe LIKaBOIO Ui pO3POOHUKIB irop, Tak SK J03BOJISIE, OCOOIUBO B
3B's311 3 VR peamizyBatu HOBI, paHilie HETOCTYMHI JUIsi TPaBIS BIAUYTTS 1 MOXJIHBOCTI JIS
3aHYpeHHs B rpy. YTpaBIiHHS apKaIHUMH irpamu xaHpy «Racing» 3aBisku OumbIniii cBOOOI
pPyXiB MOKe CTaTH HabaraTo OLIBII PI3HOMAHITHOIO 1 IIKaBOIO po3Baroro 3aBasku Leap Motion.
BukopucToByroun aaHuil KOHTPOJIEp B SKOCTI 3aMiHM CIEI[iaJli30BaHUM PYJISAM TPaBIi MOXYTb
OlbIlIe HE 3BepTaTH yBarm Ha OOMEKEHHsI, BIACTUBI KOXKHIN OKpeMiil Mojenm pyJis, i OTpUMyBaTH
BECh IMPOMOHOBAaHMK B Tpi M0CBiA. BuKOpHCTaHHS TEXHONOTIi 3aXOIUIEHHS pyXiB mependadae
MOXJIMBICTH OUTBIITOT CBOOOM JiHi TpaBIls 1 OLIBITY TOYHOCTI pyXiB. Te 110 TaHMid IPUCTPIil MOXKE
BUKOPUCTOBYBATHCS HE TIIBKH B Irpax TaKOX € CEPHO3HOIO MEPEBarok0 JaHO1 TEXHOJIOTII.

Puc. 1. — 3o6paxents podotu Leap Motion

KpiM TOro, BenMKUMH IUTIOCAMH JaHOI TexHoJorii € ii MOpPTaTUBHICTb, JETKICTh Yy
BUKOPHUCTAHHI 1 TOYHICTh 3axoIuicHHs. OMHAK HE MOXKHA HE MOMITHTH, IO BUKOpHCTaHHsA Leap
Motion mae Takox sgBHI Hemomiku. Jleski 3 sSKMX, BTIM, € HACIIJKOM HOBH3HH TEXHOJIOTII.
[ToniOHMMU HenoMIKaMU € BIAHOCHO IIBUJKE HAarpiBaHHS MPUCTPOIO 1 BIACYTHICTh MIJKIIOYEHHS 110
Bluetooth. Bapto takox Bim3uauuth, 1o Leap Motion He Moke mepenaBaTi TaKTHIIbHI BiTIyTTH,
TOMY TpaBli, fIKI MOTpeOyiOTb [OBHOTO 3aHYpEHHS B IMPOBUH TMpOIEC TI'paioud B TOHOYHUUN
CUMYJISITOP, CKOpIlle BiIaAyTh MepeBary KIaCHYHUM KOHTpOIIepaM AJisi JaHoi Kareropii irop. A
OCb JUIsl apKa{HUX TOHOK — 11€ HOBMI1 TOCUTh I[IKaBUI IrPOBUI JOCBII.

B pesynbrati XoueThes BinzHauuTH mo Leap Motion e myke mepcrneKTHBHOIO PO3POOKOIO 3
HIUPOKUMHU MOXJIMBOCTSIMH Il PO3BUTKY 1 BHUKOPHUCTaHHS, 0COOJMBO B cdepl po3poOKu
KOMIT'FOTePHHX 1r0p.

Cnmcox BUKOPHCTAHOI JiTepaTypu
1.T'onoynas wurpa [Enextponnuii pecypc] // wikipedia.org — Pexum gocrymy
https://ru.wikipedia.org/wiki/I'oHouHas_urpa
2.I'panuiiel xxanpa [Enekrponnuii pecypce] // dtf.ru — Pesxum goctymy https://dtf.ru/flood/8336-
granicy-zhanra-pochemu-ne-vse-gonki-avtosimulyatory

3.Leap Motion [Enextponnmii pecypc] //__ wikipedia.org — Pexum mocrymy
https://ru.wikipedia.org/wiki/Leap_Motion
4.0030p Leap Motion [Enextponnmii pecypc] // itcua — Pexum moctymy

https://itc.ua/articles/obzor-leap-motion-upravlenie-kompyuterom-vzmahom-ruki/
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PO3MNAPAJIEJIEHHS OBUUCJ/IIOBAJIBHOI'O MPOLECY IIPU BUKOPUCTAHHI
CITAPOK BIAJEOKAPT B KOMII’IOTEPHHUX IT'PAX
Pomaniok O. H.}, O3zepuyk /I. A.l, Kormx? C. B., Pomamiok” O. B
(rom8591@gmail.com)
1BiHHnuLRnifl HAIOHAJIbHM I TeXHIYHUI YHIBepCcHUTeT,
2Onecm«a HaIliOHAJIbHA aKaJleMisi Xap40BUX TeXHOJIOTi|

B pobomi oocniooceno mooicnusocmi sukopucmarnts OeKiibkox eiodeoxapm O0jisi NIOGULECHHS
NPOOYKMUBHOCMI 8 [2pax, pO32isHymo nepesazu mda HeOONiKU, d MAKO}C ICHVIOUI MeXHON02il
CMBOPEHHA MAKUX CUCTIEM.

KoM’ rotepHi irpu — npuOyTKOBUM CeKTOp 1HAYCTpii possar [1-7]. 3rigHo 3 mMporHozamu
Statista [1], y 2021 poiri KiJIBKICTb T'€iiMEpiB MOKE JTOCSATTH OJHIET TPETHOI Bl HACEJICHHs 3EMJIl.

CyyacHi KOMIT'IOT€pHI irpd BUKOPHUCTOBYIOTh TPUBUMIPHE MOJICTIOBAHHS, BEJIUKY KiIBKICThH
IIEPCOHAXIB, Pi3HI Bi3yajbHi €()EKTH, BUCOKOPEATICTUYHI MOJIEII OCBITICHHS, €JIEMEHTH IITYYHOIO
iHTenekty. lle mpu3BOAUTE O BEMUKHUX OOYMCIIOBAIIHUX 3aTpart, i, SK HACTIIOK, J0 3MEHIICHHS
TUHAMIYHAX BracTuBocTed Tpu. 11006 3amo0irtu oMy, B CydacHUX irpax KOpUCTYBady MOTPIOHO
MaTH JOBOJI MOTYXKHY Bizeo kapty [7, 8]. HaBiTe Ounbliia MOTYXHICTH MOTPiOHA, 00 rpaTy Ha
MaKCUMAaJIbHUX HaJAaIITYBaHHIX rpadiku 3 BUCOKOK PO3AUILHOI0 31aTHICTIO (Tak 3BaHi 4K Ta 8K).
[TomupeHuM pilIeHHSIM € MpOCTa 3aMiHa BIJEOKAPTH Ha Kpamly 3 JOCTYIMHHUX, ajlé MOKHa
cripoOyBaTH 30UTBIINTH MOMIIMBOCTI CUCTEMH 3a JOMOMOTOIO JEKITHKOX BifeokapT. Tomy mocrae
MUTaHHS MOKJIMBOCTI BUKOPUCTAHHS JABOX 1 OUIBILE BiJICOKAPT JJIs II1ABUIICHHS MPOJIYKTUBHOCTI B
irpax. PosrisiHemMo niepeBaru Ta HeIOIIKA BUKOPUCTAHHS CIIAPOK BiJICOKaPT.

Bukopucranus aekinbkox Bigeokapt (multy-GPU) [2] - me npukmaane 3acTocyBaHHS
napajeIbHuX OOYHCICHb Yy Taly3i KOMIT I0TepHOI rpadiku. 3alexHO BiJ alrOpUTMy pO3OHTTS Ta
moOy/I0BY KaJIpiB BUAUISIOTH TaKi peKUMU POOOTH CHCTEMU: PO3OUTTS KaapiB Ha kBaapaTH (tiling),
po3aineHHs kaapiB (split frame rendering), pernepunr kaapis mo 4ep3i (alternate frame rendering)
(puc. 1). Takox IiCHye pEXHUM MiABUIIEHHS SKOCTI 300pakKeHHS, NPOTE BiH HE MiABHUIIYE
MPOIYKTUBHICTb (@ 4aCTO HABITh 3HIXKYE), TOMY 1Or0 HE OYJIO PO3IISHYTO.
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Pucynoxk 1 — Pexxumu po60TH cucTeMH 3 IBOX BIJICOKAPT

Koxna Bigeokapra BHKOPUCTOBYE BIANOBIAHMM aJIropuTM 1 QOpMye CBOIO YacCTUHY
300pakeHHs. Po3Moi HaBaHTaXXKEHHS MK JIeKIJIbKOMa BiIeOKapTaMH J03BOJISIE€ PEHJIEPUTH KaJapu
mByame. I[Ipore 3pocTaHHd NPOAYKTUBHOCTI HE € CTPOTO JIHIMHMM, X0da B JAEIKUX Irpax
BUKOPUCTaHHS JBOX BIJEOKApT MOKE MiJBUIIUTH MPOAYKTHUBHICTh Maibke B JBa pasu. bararo
PO3pOOHMKIB y MUHYJIOMY MNPUAUISIN yBary CyMiCHOCTI irop 3 TexHoisoriero multy-GPU, ane
CHOTOJIHI BCE MEHILE 3BEpTalOTh Ha e yBary. IIpoTe HaBiTh HEONTHMI30BaHI irpH MOKa3yIOTh
MpHUPICT TPOAYKTUBHOCTI 10 50% Ha OBOX BiJeOoKapTax MOpiBHAHO 3 onHiero [3]. Uum Buiua
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PO3IiIbHA 3/1aTHICTh €KpaHa — TUM e(EeKTUBHIIIE MPaIIOBaTUME cliapka BifeokapT. CUHXpOHI3aLis
(dbparMeHTIB 1 KaapiB Il BUBEICHHS HA €KPaH CTBOPIOE JI0JaTKOBE HABAaHTAKCHHSI, SIKE BIJTUBAE HA
KIHLIEBY TNPOJAYKTUBHICTh, NPHUUYOMY UMM OiIbIIEe BiJeOKapT — TUM OuIblIe OJATKOBE
HaBaHTaKeHHs. lle Moxe mpu3BoauTH 110 edekTy micro-stuttering [4], KoJM Kaapu Ha eKpaHi
3MIHIOIOTBCSl HEPIBHOMIPHO, 3HUKAE TUIABHICTh PyXY B IPi.

OkpiM BIJIMIOBITHOTO MPOTpaMHOTO 3abe3neueHHs, s cucreMu multy-GPU notpiOHi:
MaTepUHChbKAa TUIaTa 3 JIEKUIbKOMa CJIOTaMd PO3IIUPEHHS IS BiIGOKapT, MOTYXHHUH OIOK
YKUBJICHHS, XOpOIlla CHCTEMa OXOJIO/KeHHs. JleKiabka BIEOKApPT CIOKMBAIOTH OUIbIIE eHeprii Ta
BUJUIAIOTH OLIbINE Temja BiAMOBiAHO. BimbII MOTYXHI BiA€OKAapTH AAIOTh HU3BKUI IIPUPICT
MPOJIYKTUBHOCTI B Mapi, TOMY iX Kpallle BUKOPUCTOBYBATH OO IMHIII.

CTBOpUTH CIIApKy BiICOKAPT MOXKHA SIK allapaTHo, 3a JOMOMOTOIO JI0IaTKOBUX «MOCTIBY, TaK i
MIPOrpamMHoO, 3a JIOMIOMOT OO0 JIpaiiBepiB JyIsi OOMiHY JaHUMHU MDXK BijeokapTamu. [Iporpamuuii MeTo
3aJISKUTh BiJl MPOITYCKHOT 3/1aTHOCTI IIMHMU Ta Ja€ MEHIIMKA HPUPICT MPOIYKTUBHOCTI, TOMY BiH
MEHIII aKTyaJIbHHI.

CyuacHi pilieHHS JO3BOJISIFOTh NMOEAHYBAaTH BiJ JIBOX 1O YOTHPBHOX Bimeokapt. HaiiOiiapmn
nomupeHuMu € texHousorii Bigm AMD (CrossFire Ta mGPU [5]) 1 Nvidia (SLI ta NVLink [6]).
[Tpuknaan cnapok BiieOKapT 3 BAKOPUCTAHHIM JaHUX TEXHOJIOTiH MOYKHA MOOAUYUTH Ha PUCYHKY 2.

Pucynox 2 — Cnapxu Bijieokapt 3a TexHoziorissMu AMD CrossFire ta Nvidia SLI

l'onorua ocob6nupicts TexHosorii Crossfire Ta SLI — cyrreBa 3anexHICTh BiA Bepcil
npaiiBepiB, sKi 3a0e3MeuyioTh MIATPUMKY OJHOYACHOTO BHUKOPHUCTaHHSA JEKIIbKOX BiJI€OKapT.
Texnosoris SLI mae pizHi npodini 1 KokHOi 3 irop. Crossfire » Mo)ke aBTOMaTUYHO BU3HAYATH
pexxuM 00poOKM 300paskeHHsI, aje JIMIIE U1 HOBHOEKPAHHOTO PEeXXUMY POOOTH.

AMD n03BoJIsiE MOENHYBATH BIJIEOKAapTHU OJIHIET apXITEKTYpH, MPOTE 3 PI3HUM 00 €MOM
nam’ a7l (Hanpukiaz, 2 tTa 4 1'6). Nvidia x Moke MoeAHYBaTH JHILE BACOKAPTH OJHAKOBOI MOJE1
Ta 3 0/IHaKOBUM 00’eMoM mam’siTi. OOUBI TEXHOJIOTIT MOXKYTh IMOEJHYBATH BiJJIEOKAPTH BiJ Pi3HUX
BUPOOHUKIB Ta 3 PI3HOI0 TaKTOBOIO YaCTOTOIO, poTe KapTu AMD He MoXHa BUKOPHCTOBYBATH 3
kapraMu Nvidia. MarepuHcbki miatd, mo cymicHi 3 AMD, nemeBmn. Nvidia Bumarae Bif
BUPOOHUKIB BIAMITKY MPO cepTU]iKalliio, 1110 HEraTUBHO BIUTMBae Ha 1iHy. Jns AMD nocratHbo
crangapTHux cnotiB PCI-Express Ha MaTepuHchbkiil mati. Nvidia sk motpeOye 101aTKOBUX KaOeiB
abo «mocTiBy». 3apa3 cucreMu AMD 1 Nvidia niaTpumMytoTh Jumie poboTy 3 IBOMa BiJleOKapTaMu
OJTHOYACHO, TPOTE€ MUHYJI1 BepCii MOXKYTb MIPALIOBATH 3 TPHOMA Ta YOTUpPMA.

BucnoBknu

Cucremu multy-GPU BapTO BHKOPUCTOBYBATH TaM, /i€ HE JOCTaTHbO IMOTY)KHOCTI OJHI€l
Bimeokaptn. Hampukiaa, rpa 3 MakCHMaJbHUMH HaJAIlITyBaHHSAMH Tpadikiu Ha OJHOMY YU
JEKITbKOX MOHITOpax 3 po3AiibHOIO 3aaTHicTIo 4K Ta Oinbiie. [HIUi crieHapiil — KoK J10/1aBaHHS
e OJHi€l BIJEOKAPTH Ja€ Kpalle CHiBBIAHOIIEHHS <IIIHA-MIPOJAYKTHBHICTBY, HIXK 3aMiHa BCiel
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CHCTEMH Ha OJIHY OUIBII MOTY)XHY BieokapTy. TexHOJOris criapky BileoKapT aKTyalbHa, HA PUHKY
iCHYIOTh TOTOBI pirenHs Big kommnaniit AMD ta Nvidia.

CnucoK BUKOPHUCTAHOI JIiTepaTypHu

[1] J. Clement, "Number of video gamers worldwide 2015-2023" January 29, 2021. [Online].
Available: Statista, https://www.statista.com/statistics/748044/number-video-gamers-world/.
[Accessed March 15, 2021].

[2] "A tribute to multi-GPU consumer gaming pc setups: Were they ever worth it?" March 12,
2021. [Online]. Available: Linus Tech Tips, https:/linustechtips.com/topic/1314618-a-tribute-to-
multi-gpu-consumer-gaming-pc-setups-were-they-ever-worth-it/. [Accessed March 15, 2021].

[3] B. Hale, "SLI vs CrossFire: Are Multi-GPU Configurations Worth it in 2020?"
December 31, 2019. [Online]. Available: Tech Guided, https://techguided.com/sli-vs-crossfire-is-it-
worth-it/. [Accessed March 15, 2021].

[4] "CrossFire vs SLI: Everything You Need To Know About Multy-GPU Setups™ June 9,
2020. [Online]. Awvailable: Your Tech Bro, https://www.yourtechbro.com/crossfire-vs-sli-
everything-you-need-to-know-about-multi-gpu-setups/. [Accessed March 15, 2021].

[S] "AMD Crossfire™ Technology” March 15, 2021. [Online]. Awvailable: AMD,
https://www.amd.com/en/technologies/crossfire. [Accessed March 15, 2021].

[6] "NVLINK AND NVSWITCH The Building Blocks of Advanced Multi-GPU
Communication™ March 15, 2021. [Online]. Available: Nvidia, https://www.nvidia.com/en-us/data-
center/nvlink/. [Accessed March 15, 2021].

[7] Pomaniok O. H. Komm’torepHa rpadika. Hapuanenuit mocibuuk. / O. H. Pomaniok
—Biguung: YHIBECYM-Bigaung —2001. —129 c.

[8] Pomanrox O. H. Knacudikamis rpadiunux sigeoamgantepis / O. H. Pomaniok, P. IO.
Hosramok, C. B. Omiitnuk // Haykosi mnpari JIOHEHBKOrO HaIllOHAJIBHOIO TEXHIYHOTO
yHiBepcutety. Cep. : [ndhopmaruka, kibepHeTuKa Ta o04KcaoBanbHa TexHika. - 2011. - Bun. 14. -
C. 211-215. - Pexxum pocrymy:http://nbuv.gov.ua/UJRN/Npdntu_inf 2011 14 32.

VJIK 004

JIN3AMH TA BUTOTOBJIEHHS IT'POBOI'O IHBEHTAPIO
Jomosues’ ILB., Clcap.HaTa2 C.B.
(lomovtsevp@gmail.com, sergey-skarlata@ukr.net»)
'Onecbka HanionaabHa akaxeMist Xap4Y0BHX TEXHOJIOTii
1 «I'pang dexop Cepsic»)

Poszensinymo numanusi maxoeo seuwa sk Kocniaeu. Ilokaszawuiti npoyec ouszainy ma
sucomosnents 3 ninonaacmy Ha CNC-061a0nanni icpo8oeo ineeHmapio Ha NPuKiadi KomMn'romephoi
epu Minecraft

Bike [1aBHO KOMM'IOTEpHI irpu mnepectanu OyTH EeK30THKOK, CTajdd JOCTYIHI OyKBaJbHO
KOKHOMY 1 MIITHO YBIMIIIM B HalIe XUTTS. Y cdepl po3Bar Bce 4acTille came KOMIT'IOTEPHUM irpam
BIJUIA€ThCSI TEpeBara, CTBOPIOIOTHhCA (aH-CIUIBHOTH. [HOMI MOMyJspHICTH Takoi rpu abo ii
«BCECBITY» J0OCSTAa€ TaKOi MOMYISPHOCTI, IO JIOOUTEN MOYMHAIOTH ce0€ OTOTOXXHIOBATH 3
reposMd  KOMIT'FOTEpHOI TPH, CTBOPIOIOTH iX KOCTIOMH, aHTYPaX, BUKOPHUCTOBYIOTH IIpOBY
aTpuOyTHUKY.

Take 3axomUIeHHs TOYAJIO 3'SIBISATUCS B CBITI I1e 3 60-X POKIB: CIIOYAaTKy Ha OCHOBI KOMIKCIB, a
B 70-T1 pOKH CTalM MPOBOAMTHUCA NeEpii (ecTuBali 3aXOIUICHHUX JIFOJEH, YacTO CYMpPOBOIKYIOTHCS
KocTioMoBaHUM 110y. [loTim, B 80-90-1 poku, LeHTp yBaru 3MIiCTHBCA Ha KIHOIHIYCTPIIO 1 BKe
KIHOTepO1 B1IOMUX KIHOCTPIYOK CXOSTh 3 €KpaHiB 1 MOXKHA X MOOAYUTH B HaBKOJUIIIHHOMY CBITI.
AJie B HOBOMY CTOJITTI F'OJIOBHUM JIBUTYHOM 1HAYCTpii po3Bar crajau KOMIT'toTepHi irpu. Hikoro He
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3IUBYBAaTH TEMep, KOJIU YIIOOJNEHI MEepCOHaxl 3yCTPidaloThCS Ha BUCTAaBKaX, MpPE3CHTAIlisX, a
dbectuBaii xocries (Big ckopoucHHs Ha anria. Costume Play) craroTh IiIKOM 3BHYHHM 3aX0JI0M,
X04Ya 3aBXIU OYIKYBaHUM 1 OapBHUCTHM, a 3aBISKH COLIAJbHUM MepekaMm iHdopmaris npo momuii,
dotorpadii 1 Bieo poO3MTAIOTECI MHUTTEBO. [IprdomMy HE Cilig AyMaTH, 110 MM 3aXOILTIOFOTHCS
TIBKA AiTH 260 miuriTKu. L{imkoM Topocii JI'oau 13 3aJ0BOJICHHSIM TEX MAHCTPYIOTh KOCTIOMH,
pO3IrpyroTh CIIEHHU, BJIAMTOBYIOTH (OTOCECIi, a Y AKX 3aXOIUICHHS MEPEXOauTh B Ipodeciiiny
nisutbHICTh. Tenep 1e He mpocto Oyradopis, a IMITKOM peallicTHyHi pedi, 0 HOCATHCS, ado Jiifoui
npeaMeTH (Ha AesIKuX (GecTHBaIIX, HAPUKIIA, HaBITh 3a00POHSIOTH TaKl MPEIMETH SIK 3005, 1110
MPECTABISIE peabHy HeOe3MeKy /Uil OTOUYIOUHUX ).

Skmo panime il BUTOTOBJEHHS KOCTIOMIB 1 aTpUOYTHKM BUKOPUCTOBYBAJIM ITIAPYYHI
Mmarepianum 1 3aco0u, TO Temep, 4epe3 OUIbIIy JOCTYMHICTh, YacTO BHKOPHCTOBYIOThCS 3D
puHTEPH, Ppe3epH, JazepHa pi3ka Ta iHIIE OOJaHAHHS 1 TEXHOJIOTIT Ha JOJATOK 10 3BUYANHOTO
py4dHOro iHCTpyMeHTY. Jlu3aiiH, Oe3mocepelHbO KOHCTPYIOBAaHHS 1 Bi3yallizallisi BUKOHYIOTHCS B
CreIiagi3oBaHuX Mporpamax.

OnHi€I0 3 TaKUX MOMYJSIPHUX KOMI'TOTEPHUX irop, 10 Mae MinbioHu ¢anaris, € Minecraft —
1HJII-Tpa B )KaHP1 MICOYHHUIII, CTIOYATKy CTBOPEHA MIBEJICHKUM Iporpamictom Mapkycom Ilepcconom
1 BUMyIeHa oro kommnaniero Mojang AB B 2009 porti.

JlJis BUKOHAHHSI TaKOTO MPOEKTY SIK BUTOTOBJICHHS MPEIMETIB 1HBEHTAPIO MOTPIOHO TBOPYHMIA
X1 1 KOHCYJBTAIll 3 JIOOUTEISIMU ITi€] KOMITTOTEpHOI TpU. AJDKe BUXIJHUX JIAaHUX Hebararo.
Takumu, K B JaHOMY BUIIaJIKy BUKOHAHHS PEAIbHOTO MPOEKTY, BUCTYTIAIOTH Juie ABi poTorpadii
3 COIiaJIbHOI MEpeKi HEBUCOKOI SKOCTi, rabapuTHI PO3MIpH IPEAMETIB 1 MaTepial BUTOTOBJICHHS
(miHOIIACT), @ TAKOXK YMOBU BUKOPHUCTAHHS.

Hes3Baxxaroun Ha rajjany MpoCTOTY — BUKOPHCTAaHHS KBAAPATIB 3 «KyOI4HOTO CBiTY» Minecraft,
HEOoOXiTHO BpaxyBaTh OOMEXKEHHS, IIOB'SA3aHI 3 TEXHOJOTIEI0 BUTOTOBIEHHS, OCOOJMUBOCTI
Marepiaiy, 3a0e3neueHHs MIIHOCTI OTPUMAaHOIr0 BUPOOY Ta iH.

Ha Buxigaux ¢ortorpadisx, BUKOPUCTOBYIOUM BiJOMI JaHi, IO MapKepam, IO JT03BOJISIOThH
O0YHCIIUTH peasibHI po3MipH 00'€KTIB, TPOBOAUTHCS MPHUB'SI3Ka 1 MOOYIOBA CITKH.

3 mepexi [HTepHEeT migduparoThCs Pi3HOMAHITHI CXO01 BapiaHTH MpeAMeTiB (HaBiTh Ti, SKHX
HEMa€ B OPHUTiHAIBHIN I'pi) 1 MACIITa0YIOTHCS IS IPUB'SI3KK (PUCYHOK 1, BEpXHIH psif).

CtBOproeThesi  mikcenbHa ciTka 16x16, Ha sKid pHCYeTbcsl 300pakeHHS MalOyTHHOTO
1HBEHTApIO 32 JOMOMOTOI0 Oy/IiBEIbHUX OJIOKIB — KBaJAPaTIB-TIKCENiB (PUCYHOK 1, psn 2).

[ToTiM cTBOpeHi 300pakeHHS OKOHTYPIOIOTHCS, MICHIS YOTO 3aJIUIIAIOTHCSA TIIBKUA KOHTYPH
MpeIMETIB, BKIIIOYAI0YN BUPI3HI KOHTYpHU (pUCYHOK 1, psn 3).

Tak gk mpeaMeTH BUPI3aIOTHCS 3 JIMCTOBOTO IMIHOMJIACTY Ha MIHOPI3aJbHOMY BepcTaTi po3i-
IPITOI0 CTPYHOIO, TO JI0/IaTKOBO KOHTYpaM JAa€TbCsl MPUITYCK HA MPOXKUT, MiAI0paHUi JOCHITHUM
IIISXOM, B 3aJIEKHOCTI B/l TEMIIEPATypPH HArpiBy CTPYHH, IIBUIKOCTI 10/adi 1 1HIIMX MapaMeTpiB.
Lle#t mpuryck € eKBIIWCTAaHTOI0 BHUXIJHOIO KOHTYpPY, MPUYOMY 30BHIIIHBOIO JJISi 30BHIIIHBOTO
KOHTYpPY 1 BHYTPIIIHBOIO JJisi BHYTPIIIHBOTO KOHTYpPY (PUCYHOK 1, HWOKHIH psp). 3 orisgy Ha
KPUXKICTh MaTepiany BUTOTOBJIEHHS, JOJATKOBO MOCUITIOIOTHCS (ITOTOBLIYIOTHCS) CYC1JIHI €I€MEHTU
netalieil 3 TOHKHMMHE [1epeMHYKaMU, HAIIPUKJIIAJ, Taki K TSATHBA Tyka a0o apbaneTa, TOHKI Medi 1 T.11.
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Pucynok 1. MonemtoBanns inBeHTapio 3 Tpu Minecraft

[Ticns cTBOpeHHS KOHTYPIB BCIX JIeTaleil MPOBOAUTHCS PO3KIAIKa HA IA0JIOH JTUCTA (PUCYHOK 2).

AT IS
BANIL
A NS)

Pucynok 2. Po3kpiii tucTa BUTOTOBIICHHS iHBEHTapIo 3 Tpu Minecraft

ITotim BinOyBaeThbesi KoHBepTalisa (aiiiry po3kporo ¢opmaty DXF moctnponecopom B mpo-
rpamy Ha G-koni ans CNC-o6nagHaHHs Ta, BIAaCHO, Pi3aHHs Ha BepcTaTi (pUCYHOK 3).

PERP——
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Pucynok 3. I'otoBuii inBenTap 3 rpu Minecraft

OctanHiil eTan: mmakiaoBaHHS 1 ¢papOyBaHHs, sIKe 3a3BMYail BUOMpae CaMOCTIITHO 3aMOBHHK

IIPOEKTY.
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TakuM 4YMHOM MOXKHa BHIOTOBIIATH O€31i4 pI3HUX MPEIMETIB IrPOBOrO 1HBEHTAapIO,
aTpuOyTHKY, €JIEMEHTH KOCTIOMIB, JEKOpaIlii, IBEHT-3HAKH, IIiJICTaBKH, (OTO30HM Ta OaraTo
1HIIIOTO.

Cnucox BUKOPUCTAHOI JiTepaTrypu
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92666923267.html]
Minecraft [https://ru.wikipedia.org/wiki/Minecraft]
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YK 004.9

KITACUDIKALLA KOMITFOTEPHUX IT"OP-I'OJIOBOJIOMOK
Hewnos O. JI. (anotnew@gmail.com)
Onecbka HAlliOHAJIbHA aKa/ieMisi Xap4YOBUX TEXHOJIOT i

B pa60me oceeuaenics np06ﬂawa maccugbukauuu KOMNbIOMEPHBIX UCP-20I060JI10MOK U
pacemampusaromcs 6apuannibl Ux c)ema/lus’upoeaHHOL? maccuqbumt;uu.

KomnbloTepHble UIrpbl, HECMOTPsI Ha OTHOCUTEIBHO KOPOTKYIO HCTOPUIO CBOEIO Pa3BUTHUA,
IIPOYHO 3aHSUIM 3HAYUTENBbHYIO HUIIY B OTPAciid WH(OPMALMOHHBIX TeXHOoJoruil. biaroxaps csoeit
MOMYJISIPHOCTH, MNPOJOJKaloIed HabupaTk 00OpPOTHI, KOMIBIOTEPHBIE WIPBl CYLIECTBEHHBIM
00pa3oM BIUSIOT Ha JKM3Hb OIPOMHOIO 4YHCia JIIOJIEH 1O BCEMY MUPY: ONPEAENSIOT IOCYT,
o0y4aroT OIpe/eJICHHbIM HaBhIKaM, JaloT 3apaboTOK co3JaTensM U JaloT MOYBYy Ul
UCCleIoBaHUM. MIphI-TOJOBOJIOMKN B 3TOM IUIAHE OCOOEHHO IpUMeyaTelIbHbl: OHHM 4YacTo
HeOoJsbIIME 110 pa3Mepy, 4TO YHNPOIIAeT UX PacCHpOCTPAHEHHUE, a TAKKE HEPEAKO CTAaHOBATCS
00BEKTOM CEPHE3HOT0 HAYUHOTO aHalu3a Oaroiaps HETPUBUAIBHON JTIOTHYECKON OCHOBE.

OnHOl M3 aKkTyallbHBIX 33/a4 B cepe KOMIBIOTEPHBIX WUIpP SBJISETCS UX KIacCH(pHUKaIus.
Knaccugukaiys npusBaHa ynopsao4uTh OFPOMHOE, HapacTarollee MHOroo0pa3ue KOMITbIOTEPHBIX
UTp, CHUCTEMATH3MPOBATH JEATEIbHOCTh, CBSI3aHHYIO C MX CO3JIJaHUEM, DPACIPOCTPAaHEHUEM U
MO3MIIMOHUPOBAHUEM Ha PBIHKE, 3aJaTh HANpAaBICHHUS pa3BUTHS MIPOBOM oTpaciu B neinoMm. Ha
CEero/iHsl CYIIECTBYET MHOTO IMOJXOJIOB K KiacCHU(PUKAIMK KOMIBIOTEPHBIX WP, HCIOIb3YIOIINUX
pa3nu4Hble KJIAcCU(PUKALMOHHbIE MPU3HAKA M MPEUIaraloluX pa3IuyHble BapUaHTbHI BbIIEICHUS
BI/IOB U MIOJIBUIOB UTP MO KaXKJIOMY U3 BBIOpaHHBIX NpU3HAKOB [1]. Irpbl-roaoBoiIOMKH (aHII. —
puzzle games) coCTaBISIOT OJWH W3 OONBIIMX J>KAaHPOB B TPAAUIMOHHON KilacCU(pUKAIINU
KOMIIBIOTEPHBIX UT.

Knaccnueckumn — mpobieMaMu  CYIIECTBYIOIIMX  KJacCU(UKALUil  UTP-TOJIOBOJIOMOK,
3aTPYJHSIONIMX UX TPAKTUYECKOE HCIOJb30BaHUE, SBISIIOTCS HEMOJHOTa KiaccuduKaiu,
nepeceyeHue KJIaccoB U HEJOCTAaTOUHOCTh JeTanu3anuu. Hemonnora kiaccudukanum nposBisieTcs
B HaJIWYMU WIH TMOSBICHUM WUIP-TOJOBOJIOMOK, JJII KOTOPBIX B MMEIOLIEHCcs KiaccuduKaluu He
BBIJIEJICHO MTOAXOIALIETO Kiacca. llepecedenne ki1accoB IPUBOAUT K TOMY, YTO HEKOTOpasi Urpa Kak
O0BEKT KIacCU(pUKALMM MMEeT IPU3HAKU Cpa3y AByX win Oosjee kiaccoB. OTCyTCTBHE
JeTanu3aluyd MpOsBISETCS B TOM, YTO KJIACC OIMCHIBAET OOJIBIIOE KOJWYECTBO CIHUIIKOM
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pPa3HOOOPa3HBIX HUTP-TOJIOBOJIIOMOK. Jlamee paccMOTpeHBI CYIIECTBYIOMIME KilacCH(PHUKAIMU HTP-
TOJIOBOJIOMOK, ITPEJIOKEHHBIE PA3IMYHBIMU HCCIIEOBATESIMU B PA3HOE BPEMSL.

Yxke ogHa W3 TEpBBIX HAYYHBIX KIacCH(PHUKAIUN KOMIBIOTEPHBIX HWIp, MPEICTaBICHHAS
Kpoydpopnom B 1984 r., mpemioxuna JejleHUE WIP HA KaTEropuyd IO XapaKTepy OCHOBHBIX
necTBuii urpoka. UWrpel, B KOTOPHIX OBUIM 3aJCHCTBOBAaHBI TPEKIE BCErO0 KOTHUTHBHEIC,
YMCTBEHHBIE CIIOCOOHOCTH HUIpPOKa, COCTaBWIM KaTeroputo Strategy. Kak TakoBoil momxkanp
TOJIOBOJIOMOK B 3TOH KaTeropwy OTCYTCTBOBaJl, 3aTO OBUIM BBIACIEHBI JKaHPHl OOYYArONINX U
azapTHbIX wurp. OYeBHIHO, YTO MHOTME COBPEMEHHBIE MIPbl OKAa3aJUCh CEroJHsS BHE JTOU
XPOHOJIOTUYECKH MEPBOH KIIaCCU(DUKAIIHH.

A.T.IlImenree B 1988 1. mOpemIokKUI  CIOKETHO-TEMATHYECKYHO  KJacCU(DHUKAINIO
KOMITBIOTEPHBIX UTP U BBIACIIUI CIEAYIONIUE MOIKaHPbl KOTHUTUBHBIX UTp [2]:
rOJIOBOJIOMKH — OCHOBaHHBbIE Ha IMepedope BapuUaHTOB M XapaKTepusylouuecs aOCTpaKTHOW
WUTPOBOM CPENO;

KOMITBIOTEPHBIC peaU3alli HACTOJIbHBIX MHTEIUIEKTYaJbHBIX UTP C JIBYMsI CONEpHUKAMH (TaKue
Kak [1axmarbl);

azapTHbIE (LIIAHCOBBIE) UTPbl — OCHOBAHHbBIE HA MOMCKE ONTUMAJIbHONW BEPOATHOCTHON CTPATETUH;
YIPaBIE€HYECKO-IKOHOMUYECKUE WUIPbl — OCHOBAHHbBIE Ha paCIpPE/IeIEHUH PECypcoB, aHaU3e
PHUCKOB U IPOCYETE MOCIEICTBHIA;

KOHCTPYKTHUBHO-JAMHAMUYECKHUE UTPhl — OCHOBAHHBIC HA KOHCTPYKTUBHOM /IE€ATCIILHOCTH U TTOUCKE
ONTUMAJIBHOTO PEUICHUS 33/1a4H;

AWAJIOrOBBIC IMO3HABATCIIBHBIC HWI'Pbl — OCHOBAHHBIC HA AMWAJIOre, CCMAaHTHYCCKOM aHaJIu3C HIIN
caMOaHaJIun3e;

y4e0HO-TEXHOJIOTHYECKHE MIPbl — HAINpaBJICHHBLIC Ha OCBOGHHE HEKOTOPOTO TEXHOJOTMYECKOTO
nporecca.

Jannas xnaccuduxamus otiaudaercs: Oosblnel AeTamu3alnued U, B TO ke BpeMs, OoJbIiei
abCTPaKTHOCTHIO.

Knaccudukanusa kommnbioTepHbix urp mo KyrmamueBy [3] BkiIrodaeT >KaHPOBYIO TPYIITY
«TOJIOBOJIOMKH» €0 momxanpamu «Mammuna [onjgbepra» U «roJIOBOJOMKH C TPYHITUPOBKON
OJIMHAKOBBIX AJIEMEHTOBY.

Pycckoszpiunas Bukunemnust [4] ornpeznenser Urpy-rojoBOJOMKY KakK aHP KOMITBIOTEPHBIX
WP, OCHOBHOM LIENIbI0 KOTOPBIX SIBISIETCS PELICHUE TE€X WM MHBIX JIoTMUecKux 3anad. [Ipu stom
WUTPOK 3aJIEUCTBYET CBOM JIOTUYECKUE CIOCOOHOCTHM W HABBIKH, CTPATETHI0, HWHTYHIIHIO.
Boigenstores cnenyomme pa3HoBUAHOCTH UTP-TOJIOBOJIOMOK:

TPAIUITMOHHBIE TOJOBOJIOMKH — TOBTOPSIOIINE UTPOBOM MPOIECC OOBIUHBIX (HE KOMITHIOTEPHBIX )
TOJIOBOJIOMOK U UTP, PACCYUTAHHBIX HA OJHOTO UTpoKa (MachsSHCHI, MSATHAIIKH, Ma3Jbl, MaJHKOHT U
mp.);

bu3nyecKrie TOJOBOJIOMKM —— MpeIaraioiiie peluTh 3aqady B OMpPENEIeHHBIX (DU3HUECKUX
YCJIOBHUSIX UTPOBOTO MHpa (CTOJIKHOBEHHE M B3aMMOJICUCTBHE OOBEKTOB, pa3pe3aHUe BEPEBOK U
mp.);

TOJIOBOJIOMKH C HEOOLIUHBIM UTPOBBIM IIPOIIECCOM.

B anrnoszpranon Bukunenuu [5] oTMeuaeTcs, 4To KOMITbIOTEpHAs Urpa-ronoBosiomka (Puzzle
video game) nenaeT ymop Ha PEIIeHHE TeX WM WHBIX TOJOBOJOMOK IMPHU TMOMOIIHM Pa3IHYHBIX
HABBIKOB PELICHHS JIOTUYECKUX M KOHIIETITyadbHBIX MpOOJieM, BKIIOYAs JIOTUKY, paclo3HAaBaHHE
00pa3oB, 0OHapYKEHHE TTOCIIEIOBATEILHOCTEH, TPOCTPAHCTBEHHOE PACIIO3HABAHNE M aHAJIU3 CJIOB.
JleiicTBust, HeOOXOIMMBIE JUIS PEIICHHUS TOJIOBOJIOMOK, MOTYT BKIIIOUATh:
COTIOCTaBIICHUE OOBEKTOB TI0 KATETOPHUSIM MJIH XapaKTEPHBIM MPU3HAKAM;
BHU3yaJIU3AIMIO U YIIPABJICHHE O0OBEKTOB B MPOCTPAHCTBE M BPEMEHH;
3aloMUHaHUE MAOIOHOB U HAOOPOB 0OBEKTOB;
pelieHre 6os1ee CI0XKHBIX 3a7ja4 Ha OCHOBE 0o0Jiee IPOCTHIX;
MIPUMEHEHHE PaHee MPHUOOPETEHHBIX 3HAHUN O MUPE;
AKTUBHU3AIMIO HECTAHAAPTHOTO (JIaTePaTbHOTO) MBIIIJICHUS.

B xayecTBe moKaHPOB BBIACIAIOTCS CIEAYIOIINE:
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JIOTHYECKUE TOJIOBOJIOMKM — TpPEOYIOIIHE HABBIKOB JCTYKTHMBHOTO MBILIUICHUS, B TOM YHCIIE
(bu3nyecKre ToJI0BOJIOMKH U TOJIOBOJIOMKH Ha IPOTPpaMMHUPOBAHUE;

MCCIIEI0BATEIBCKUE UTPhl — TPEOYIOIHEe WHAYKTUBHOTO MBILIUICHHS, CIIOIb30BaHUS METO1a TIPOO
1 oIMOOK, SKCIEPUMEHTUPOBAHUSL C UTPOBBIM OOBEKTOM WIIM CPEIOH, 3a[eHCTBYIOLIUE IIEMEHT
yraIbIBaHUS;

MTOMCKOBBIE UTPHl — HAINPABJIEHHBIEC HA MIOUCK MPEIMETA;

UTPBI C PACKPbIBAHUEM KapPTUHKU;

UTPBI Ha COTOCTAaBJICHUE WK IPYNIUPOBAHUE OOBEKTOB (4aCTO ILTUTOK);

TPaIUIIOHHBIE TOJIOBOJIOMKH — KOMIIBIOTEPHBIE pealIN3alli KJIACCHYECKUX TOJIOBOIOMOK.

B ominume OT mepBBIX NATH MOKAHPOB, BBIJCICHHBIX [0 MPU3HAKY BHJA OCHOBHOTO
JEWCTBUSL MTPOKA, MOCIECTHUN MOHKaHP BBEICH HAa OCHOBAaHMU AJbTEPHATHBHOIO KPUTEPUS —
TPaJAULIMOHHOCTh peau3allid TOJIOBOJIOMKH, YTO HapyIIaeT CTPOMHOCTh MPEASIOKEHHOM
knaccuukanuu. O4YeBUAHO, OCHOBHBIM CIOCOOOM COCTaBJICHMS JaHHOW KiaccH(uKanuu crana
IPYNIUPOBKA MHOXECTBA CYIIECTBYIOIIUX HIP-TOJOBOJIOMOK IO Haubojee XapaKTepHBIM
CBOMCTBaM, He 00s3aTeNbHO OTHOCAUIMMCS K KaKOMY-IMOO OJHOMY Kiacch(UKALOHHOMY
MIPU3HAKY.

[TockonpKy BO3MOXKHA KOMIIBIOTEpHAsl peanu3als MPaKTHUYeCKU 000U TpPaguIlOHHON
TOJIOBOJIOMKH (M OYEHb MHOTHE M3 HUX YK€ PEaM30BaHbI), UMEET CMBICI PACCMOTPETHh BUIBI
TpaaUIMOHHBIX To10BoJIOMOK (Puzzle) [6]:

CUTYallMOHHBIE TOJIOBOJIOMKHU (MTPHI B T€ WM MHBIC CUTYAIINH, «ITaHETKI)) — TUATOTOBBIE UTPHI C
YTOYHSIFOIIIMMH BOIIPOCAMHU, HAMIPABJICHHBIMU Ha Pa3raJiky CUTYaIluu;

MaTeMaTHYECKHE TOJIOBOJIOMKH: T€OMETpUYecKre, rpaoBble, TaOIUYHBIC U Jp.; MAaTeMaTHYECKUE
TOJIOBOJIOMKH MOTYT HE UMETh PEUICHHUS;

MEXaHUYECKHE TOJIOBOJIOMKHU: CTPOUTENBHBIC (B TOM YHCIIE, UTPBI CO CITMYKAMH ); IEPECTAHOBOYHBIC
(Hanpumep, XaHoMCKas OalHs); CO CABUTAEMBIMU JIEMEHTaMH (HaIpUMeEp, MSTHAIIKH, COKOOaH);
BEPEBOYHbIC (IIPEMMYIIECTBEHHO HA pACIyThIBAHWE); TOJOBOJOMKH Ha CKJIaJbIBaHUE JIHCTA
OyMmaru; masJybl — TPaJAUIMOHHBIE JBYMEPHBIC, TPEXMEPHBIE; TOJIOBOJIOMKH Ha OTKPHIBAHUE 3aMKOB
M MHIKaTYJIOK C CEKPETOM; MO3aWYHBLIC T'OJIOBOJIOMKM — Ha CKJIAJbIBAHUE COCTABHBIX (PHUTYp HX
MIPOCTHIX AJIEMEHTOB;

rpadMuecKue  WIPHI-TOJOBOJIOMKH  Ha  Oymare:  KpPECTHKH-HOJIMKH, Ha  COCIUHECHHE
IIPOHYMEPOBAHHBIX TOYEK, SIMOHCKHE KPOCCBOPABI (HOHOTpaMMbl), JTAOWPHHTHI, TMOUCK OTINYMN
MOXO0KHUX U300pakeHMil, IOUCK U UACHTU(PUKAINS 0OOBEKTOB U3 MHOXKECTBA;

TOJIOBOJIOMKH CO CJIOBAMHU: aHAIPAMMBbl, HAIWHAPOMBI, MHUGPHI, KPOCCBOPBI, COCTABIECHUE CIOB,
MIOMCK CJIOB B KBaIPaTax M T. II.

AHauz ONMCcCaHHBIX KiIaccUUKAUi MO3BOJSET cenaTh cieayrouire BbIBoJbl. CII0XKHOCTh
MHOTHX KJaccu(UKanuii KOMITBIOTEPHBIX HIP-TOJIOBOJIOMOK OOYCIOBJIEHAa Ype3BBIYaifHBIM
pa3HooOpas3ieM U MHOTOYMCIIEHHOCTBIO 3THX MIp, a B elle 0oiblIeil cTeneHn — MHOrooopasuem
JIOTHYECKUX UIP, HA OCHOBE KOTOPBIX CO3JIAIOTCSI KOMIBIOTEPHBIE UTPhl. KOTMYECTBO BO3MOXKHBIX
KpUTEepHeB Kiaccu(UKAUU U KJIACCOB MO KaXXJIOMY KPUTEPHIO TaKKe MOXET ObITh OYEHb BEIIHKO,
Y OHM HE COCTaBJISIFOT €JMHOW CTPOWHOW crcTeMbl. Vcroap30BaHNe Majoro YMclia KIIacCOB BEJIET,
KaK TpaBWIO, K HEMOJHOTE Kiaccu(UKaluuu, OOJBIIOr0 — K TPYJHOCTSM IPaKTHUYECKOTO
WCTIOJIB30BAHUST M, COOTBETCTBEHHO, K HEymoOcTBY. Mcmonp3oBaHWE K€ pa3HBIX KpPUTEPUEB
kraccu(UKaliy  BeNeT K HAIOXKEHWIO KiaccoB. HeKkoTopble W3 OTMEYEHHBIX MpoOiieM
[IPUHIUIHAIBHO HE MOTYT OBITh OKOHYATENIBHO Pa3pelIeHbl, TOCKOJIBbKY UTPOBOM MUDP MOCTOSHHO
pazBuBaerca. Urpel craHoBATCS Bce Oojiee pa3sHOOOPA3HBIMH, MOSBISIOTCS HOBBIE IOHKAHPHI,
’KaHpPBI, IPOIYKTHI Ha CTHIKE CYIIECTBYIOIUX KaHPOB. MHOTHE TOJIOBOJIOMKH BKIIFOYAIOTCS B UTPHI
JPYTUX KAHPOB, & WHOT/Ia COCTABIISIOT 3HAYUTEIHHYIO YaCTh HTPOBOTO MPOIECCa, YTO YCIOKHSIET
NPUHATHE pelIeHuss 00 OTHECEHHM WIpPbl K ONpe/eleHHOMY kaHpy. Tem He MeHee, paboTa 1o
YIOPSAOYEHHUIO Pa3HO00pa3usi MUpa UTP-TOJIOBOJIOMOK HE TEPSIET CBOETO CMbICIA U aKTyaJIbHOCTH,
MOCKOJIbKY YIJTyOJIieT Halld TMO3HAaHUS O HEM W IMOMOraeT 0Ooyiee OCO3HAHHO pPa3BUBATh €ro.
B03M0KHO, BBITIOTHEHHBIH aHAJIN3 CTAaHET OYEPETHBIM IIIarOM Ha IyTH CO3JIaHus Oosiee yaIo0HOU 1
CTPOMHOM KacCU(UKALUU KOMIBIOTEPHBIX UTP B )KAHPE «T'OJOBOJIOMKAY.
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BUMOI'A 10 PO3POBKH KOMITHOTEPHUX IT'OP
Pomanwk® O. H., Pomaniox® O. B., I[ixaﬂoncblca1 0. M., Koriuk?® C.B.
(rom8591@gmail.com)
1BiHHI/IIIbRI/li/i HANIOHAJIbLHMI TeXHIYHUII YHiBepcHTeT,
2Ozwcmca HAIliOHAJbHA aKaJeMisl Xap40BHX TEXHOJIOT i

Posensinymo  ocnosni  umocu 00  po3pobku  kKomn tomepuux icop. Pexomenoosano
BUKOPUCTNOBYBAMU 8 KOMN T0OMEPHUX 12pax OUHAMIUHE HABKOIUWHE cepedosuiye, ONMUMALLHY
KLIbKiCMb nepconadicell, Cy4acHi Memoou peHOepuney, a0anmuery mpiaHeyisayio, OnmumaibHy
yacmomy Kaopis.

[HnycTpis KOMIT'IOTEpHUX ITOp - OJIHA 3 HAMOLIBII JUHAMIYHUX KOMI'FOTEPHHUX TEXHOJIOTIH 1
OJTHOYACHO I100aJIbHOTO CEKTOpa PO3Bar.

Uucno reiimepiB mnocTiiiHO pocte 1 gocsrimo 3,1 mupa. rpasuis y 2020 p. Irpu tenep
MO3UIIOHYIOTBCS Ta CIPUMMAIOTHECS KOpPHUCTyBauaMH $IK SIKICHI 0araTtojkaHpoBi 1HTEPaKTHUBHI
pO3Bary, skl MOCTYMOBO CTAIOThL BCE MOMYJISPHILINM.

Jlis iHgycTpii po3poOKM irop MOKM HE XapaKTepHI MPUHIMIMN CTaHIApTU3allii, a TaKoX
3araJIbHONIPUUHATOT MPAKTUKU. TOMY BaKIMBHMHU NHUTAaHHSIMU € PO3POOKH BHUMOT JIO PO3POOKH
KOMII FOT€PHHUX 1r0p, YpaxyBaHHs SKHUX J103BOJUThH MIABUILUTH iX SKICTb.

Komm’roTepHa rpa BUMara€e iHTErpaJbHOIO BHKOPUCTAHHS PI3HUX TexHojorid. OcoOnuBy
pons Bifirpae koM totepHa rpadika [1-2], sk ocHOBa MoJJaHHS KOHTEHTHOTO 3MICTY TPH.

VYV KOoMIT'IOTEPHHUX ITpax BaXJIMBO JOCITTH CTAOLIBHOCTI YaCTOTH KaapoOBOi PO3TOpPHUTH [2] ,
I11]] SIKOFO PO3YMIIOTh YaCTOTY, 3 SIKOKO OHOBIIOETHCS 300paskeHHS B KaapoBoMy Oydepi.

BBaxkaetscs, mo 30 kagpiB B CEKyHAy - MIHIMaJdbHE 3HA4YeHHS U1 30epexeHHs
irpaGenbHoCTi. OIHAK 1ei mapameTp He BiJMNOBiJa€ BUMOraM CydyacHMX irop. BBakaerbcs, mo 60
FPS - imeanbHa U1 OUTBIIOCTI JIFOICH YacTOTa KaApiB 3aBISKH OUTBIIIHN TIIABHOCTI TPH.

Henonyctumo 3MiHa KajipoBOi po3ropTku mia 4ac rpu. Lle Moke matu Micie npH 3MiHi
300pakK€HHSI HAaBKOJMIIHBOTO CEPENOBHINA, HANPUKIAJA, MPHU PI3KOMY MOBOPOTI aBTomMoOuIs. lle
MOSICHIOETBCS TUM, 1110 OYi CIIOCTepiraya aJanTyloThCs 10 A€IKOro 3HaUeHHS KaJpOBOi PO3TOPTKH 1
3MiHa YacTOTH KaJpPOBOi PO3TOPUTH HETATHBHO BIUIMBA€ Ha 3ip. TOMy Kpale JOCATTH MEHIIOl
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YaCcTOTU PO3TOPTKH, ajie 3a0e3MeunTH i1 CTaOUIBHICTh. BaKiIMBO NPHCHHXPOHI3ZYBAaTH KaJpOBY
pPO3ropTKy MOHITOpa [2] 3 4acTOTOIO OHOBJICHHS 300paKEHHS B KaJpoBOMY Oydepi.

[Tpu popmyBanHi irop, CTBOpEHHI reoMeTpii, TEKCTYp, OCBITICHHS Ta €(eKTiB OepyTh y4acTh
BIJICOKapTa, IpOILEcOp 1 onepaTuBHA MHaM sATh Komm'torepa. Kol OJuH 3 KOMIIOHEHTIB LbOTO
JAHIIOKKA BIZCTA€ BiX I1HIIKMX, BUHUKAE By3bke Micne. Hanpuknan, sxkmo LT Bignpasisie
rpadgiyHOMY MpOIECOPY KOMAaHy BUKOHATH PEHACPUHT BEIUKOI KITBKOCTI O0'€KTIB OJIHOYACHO,
4acToTa KaJpiB 3HWKYEThCA. SHWKCHHS YACTOTH KaJpiB MOXe OOYMOBIIIOBATUCS TaKOX
HE/I0CTaTHHOIO ONTHUMI3ALIEI0 MPOrPaMHOr0 KOAy, NOMWJIKAaMM Ta IrPOBUMH HACTpoOiikamu, B
pe3yibTaTi IKUX HAaBAaHTAXKCHHS Ha araparHe 3a0e3MeveHHs MepeBHIy€e PO3PAXyHKOBE.

CyuacHi irpu NMOBUHHI BKJIIOYATH €JIEMEHTH mTy4dHoro intenekrty [3]. Ile, B HaiimpocTiniomy
BUIIAJIKY, JIOT14HI MPaBWIIA, SIKi JIETKO MOOYIyBaTH 3a MPOAYKIIIHHOI MOJIEILIIO.

PiBenp peamizamii irpoBOro IMTYYHOTO IHTEJIEKTY BIUIMBA€ HAa PEATICTHYHICTH ITPOBOTO
npoIliecy, aje BUMarae JOAAaTKOBUX BUTpAT Ha po3poOKy. ChOromHi po3poOHUKH KOMIT IOTEPHUX
Irop noyajiu BUKOPUCTOBYBATH TE€OPiI0 HEMpOMEpEkK sl IPOLECY TPH.

IrpoBuii mryunuit inTenekT [3] - Habip MPOrpaMHUX METOAMK, SIKIi BUKOPHUCTOBYIOTHCS B
KOMITFOTEPHUX 1Irpax JJjisi CTBOPEHHsS 1Mt031i IHTENEKTY B IOBEIIHII TEPCOHAXIB, KEPOBAHMX
komr'rorepoM. 111006 mTydHMid IHTENEKT MIr NPHUHUMATH OCMHCIECHI pIilIeHHS, HOMYy HEOOXiTHO
SKMMOCh YMHOM CIPUIIMATH CEpe/OBHUIIE, B SAKOMY BIH 3HAXOAUTHLCS. Y IPOCTUX CHCTEMax TakKe
CIPUHHSTTS MOX€ OOMEXYBAaTHCS MPOCTOIO IMEPEBIPKOI0 MOJOXKEHHS 00'¢kTa rpaBid. Y OUIbII
CKJIQJIHUX CHUCTeMax MOTPiOHO BU3HAYATH OCHOBHI XapaKTEPUCTUKU 1 BIACTUBOCTI IrpoOBOro CBITYB
CY4aCHUX KOMII FOTEPHHUX Irpax JOUIIBHO JOCITTH JUHAMIKK HABKOJMIITHBOTO CEPEIOBUIIIA.

Ile cyrTeBO 30UIBIINTH pPEATICTHUHICT TpU. Tak, HANpPUKIAL, TpU BigoOpaskeHHs JIicy
JOLUTBHO, 00 JIMCTKH JEPEB TPEMTUIM 3aJI€KHO BiJ CHIM BITPY, BiTOOpa)kaucsl XBHJII Ha
noBepxHi Boau 1 T. A. lle BuMarae pomaTtkoBux OOYMCIIOBAJILHUX BUTPAT 1 BIUIMBAE Ha
MPOAYKTHUBHICTD peaiizallii irpoBoro crenapiio.

BaxnmuBo B cydacHUX irpax JOTPUMYBATH KOPEKTHOCTI BUKOPUCTAHHSA (DI3MYHHMX 3aKOHIB
(3axoHOMipHOCTel). ChoroaHi (hi3WKa HAMIOTO IrPOBOTO CBITY CHIIBHO BiJPI3HSETHCS, BUTIISIAE
HEpeaJTiCTUYHOIO 1 3aCHOBaHa CKopille Ha GaHTACTHIIl, HI’K HAa 3aKOHAX PEaTbHOIO CBITY.

3po3yMiso, mo iMiTallis MOTOKY BOAM ab0 pyx M’s4a MPOIMOPIINHHO CHIII yIapy BUMAararoTh
CKJIaJHMX MaTeMaTUYHUX OOUMCIIEHb 1, 1K HACIHIJOK, BIMIOBIJHUX MPOLIECOPHUX MOTYKHOCTEN

CoorogHi (i3uyHi KOHBEWepH (ABUIYHM) MOXYTh CHUMYJIOBAaTH Takl (i3U4HI SBUILA:
JIUHAMIKy a0CONIOTHO TBEPJOTO Tijia; AMHAMIKY Tila, M0 AepOopMyeThCs; TUHAMIKA PiMH 1 Ta3iB;
MOBE11IHKY TKaHUH 1.T [I.

BaxnuBo 14 KomI'toTepHUX irop BHOpatu Mmeron penaepunry [2, 4]. Cworopai
HaWUMOLIMPEHIIIUMU € [IPSIMHUI METO/1 1 METOJT TpacyBaHHS MPOMEHIB.

VY Bijieoirpax cbOrojiHi, B NepeBaXxHii KUJIbKOCTI BUIAJIKIB, 3aCTOCOBYEThCS HPSAMUI METOJ
(MeTon pactepuzarii) sk Habarato OUTBIN MBUIAKUN MeTon peHaepunra. [lpu peanizaiii meromy
BUKOPUCTOBYETLCS  IMOJITOHAJIbHE TOJaHHA [IOBEPXOHb, HaiuacTimie y BHUIVIAII Mepexi
TPUKYTHUKIB. Y 1101abIIOMY IpadiuHuil ABUTYH 3a(dapOoBy€e KOKHHUI TPUKYTHUK OKPEMO.

V nepcrneKTHsi, 3 1 301IbIIEHHSAM MPOJYKTUBHOCTI KOMIT IOTEpiB HEOOX1JTHO OpIEHTYBATHUCS Ha
peittpecinr. Lle HalipeaqicTUUHUN METOJ peHJEepUHTa CBITJIA 1 TIHEH, 3aBISIKH SKOMY KOMII'TOTEpHa
rpadika Buriasnae ¢oropeanicTuyHo. OCKUIBKM TPAaCyBaHHS MPALIOE€ 3a JIOMOMOTIOI0 CUMYJIALIT 1
BIJICT&)KEHHsI KOJKHOTO IPOMEHS CBITJIa BiA JyKepena. 3a3Haue€Ha TEXHOJOris BHUMOIJIMBA [0
IIOTY>KHOCTI arnapaTHuX 3aco0iB 1 Movajia TiIbKH BUKOPHUCTOBYBATHCS

[Tpu po3poOii KOMM'IOTEPHUX IrOp MOKHA JIOIUIBHO KOMOIHYBaHHS 3a3HAUEHHUX METOIIB.
I'paiuni crieHH 3arajJbHOTO IUIAHY AOLIBHO (OPMYBATH MPSIMUM METOAOM, a 00’ €KTH i IBUIIEHOT
PEATICTUYHOCTI — METOoJaMu peTpecunry. OCTaHHIM METOJ| /1a€ MOKJIMBICTh MOJIEITIOBATH Pi3HI
Bi3yaJbHi SBUIIA, TaKi K TyMaH, BOTOHb 1 T.1.

Jns 3abe3nedeHHss BHUCOKOI MPOAYKTUBHOCTI JIOIIBHO BUKOPHCTOBYBAaTH aJalTHBHY
TpiaHrymsnito. [[nsg moBepXoHb 3 HE3HAYHOIO KPHUBHU3HOK TYCTHMHY TPUKYTHUKIB BHOUPAIOTH
MEHIIOKO MOPIBHIHO 3 MOBEPXHSIMU 3 3HAYHOIO 3MIHOIO BEKTOPIB HOpMAJIEH.
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Sk mpaBuio, TpHU po3podli MOAENI IrpoBOro mepcoHaxka, npodeciiiHi Au3aiHepu CovyaTKy
CTBOPIOIOTH BHCOKOIIOJIITOHAIBLHI MOJIEIb, @ MOTIM MaKCHMaJIbHO 3MEHITYIOTh KIJIbKICTh MOJITOHIB
B THX MICIISIX Ha MOJEII, SIKi He MAlOTh CKJIa/IHI AU3aiHEPChKI eIEMEHTH.

KinpKicTh TPUKYTHHUKIB MOJIEi 3aJIeKUTh Big i1 ckimagHocTi 1 MarepianiB. Hampuxnan,
KUTBKICTh MOJTIroHiB roioBHUX TepoiB GTA V nocsrae no3nauku B 30 Tucsy.

I'epoi The Last of Us HamiuyroTs 10 40 THCSAY MOITOHIB, a 40JIOBiYA 1 )KiHOYA Bepcis Paiinepa
B Mass Effect: Andromeda - 6113pK0 65 THCSY MONITOHIB.

I[Ipu  po3poOii  irop  HEOOXIAHO  BU3HAYUTH  LUILOBY  ayaurtopis.  IloTpiben
CepeIHbOCTaTUCTUYHHI TpaBellb, HA SKOTO HalieHa rpa. s Hboro po3poliserses cieHapiii ta
BH3HAYAETHCS PIBEHD IHTEJICKTY.

VY KOKHIN BIKOBIH IpyIi y JII0JIeH pO3PI3HAIOTHCS HE TUIBKU TEMH 1 IHTEpecH, a i CIpUIHSTTS
HaBKOJIMIIIHBOT'O CBITY B MPHUHIUII. Y KOXXHOTO 3 TpaBIliB, 1[0 HAJIEkKATh J0 OJHIET KaTeropii cBii
Habip OakaHUX KAHPIB 1 CETTIHT.

CeTTiHT - 1Ie TPUHAICKHICTh TPH JIO0 SKOICh CHOXKETHOI TeMl abo JI0 TMEBHOIO BIPTYaJbHOTO
CBITY. Y CepeloBHILI KOMIT'TOTEPHUX irop copMyBaiocs KijibKa HaiOLIbII MOMYIsSPHUX CETTIHIIB:
(deHTesi, HaykoBa (paHTACTUKA, CEPEAHBOBIYYSI, KOMIKCH, aHIME 1 T.]I.

CTBOpeHHS TPHU B MOMYJIIPHOMY CETTHHTI 3a0e3nedye i BjacHy MOMYJSPHICTE, Ta ¥ TpaBIi
BiJT4YBaIOTh ce0e 3aTUILIHO 1 KOM(POPTHO y BXKE 3HAHOMOMY CBITi.

BaxxmBo BpaxyBaTH AHHAMIYHI XapaKTEPUCTHKH BUOPAHOT I1JIEBOT TPYIIH.

[Tpu po3poOIi KOMII'FOTEPHUX IrOp BAXKIMBO JOTPUMYBATHCS BUMOT Bi3yajbHOI, TAKTUIHLHOL
Ta KOHLENTYyaJlbHOI HemepepBHOCTEH. Bi3dyanbHa HemepepBHICTE Tependadae MpoAyMaHHUN
xapaktep (GopmyBaHHS 300paxKeHb 3 METOI 3MEHIIECHHS HABAaHTAXKEHHS Ha 30pPOBHI amapar.
TakTunpbHa HENEPEepBHICTh OpIEHTOBaHA HA 3MEHIICHHS HABAaHTA)KEHHS HA OpPraHW KepyBaHHS
rpolo, Mo nependadae rpynyBaHHS Jild 3 TPUCTPOsMU BBeACHHA. KoHIeNTyanbHa HENEPEepPBHICTh
nependadae po3poOKy CICHAPIto 3 10Ope MPoIyMAHUMHE JIOTTYHUMH JTiSIMU.

[Ipu po3poOii irop BaKJIMBO BUOpATH ONTHUMAIBHY KUIBKICTH irpoBHUX mepcoHaxiB. Lle
HEOOXigHO st 3abe3rmedeHHss KOMQOPTHOI YacToTH 3MiHM KaapoBoro Oydepy, BHCOKOT
PEeaNliCTUYHOCT] BIATBOPEHHS TpadidHiX CIeH, MIATPUMaHHS IHTENEKTYaIbHUX /1l IePCOHAXIB.

BaxmBuM etanoM po3poOKu KOMIT IOTEPHHUX iT0p € IpaBUiIbHE MpOoTOoTUTyBaHHs. ClieHapiid,
KU po3po0sieHo Ha Oymasi, MOKe MaTu 1HIIY IHTepIIpeTalilo B Ipl Ta MOXKe OyTH He I[IKaBHM.

[TporonumyBaHHs peani3yeTbes A OLIHKHM OCHOBHOT'O IrpOBOIO MPOIECY, MEPEBIPKU PI3HUX
ITPOBHUX TiNoOTE3, MPOBE/ICHHS TECTIB IFPOBUX MEXaHIK,

Jnsg  mifBUIIEHHS  OPOJAYKTUBHOCTI  KOMITIOTEPHMX Irop HEOOX1IHO mependaunTa
po3miapyBaHHs rpad)iuHUX CIIEH 0 z-koopauHaTi (rmubuHi). [le macTh MOXKIMBICTD ISl 00’ €KTIB,
K1 po3MillieH] OJvK4e /10 crocTepiraya, BUKOPUCTOBYBAaTH BHCOKOIOJITOHAIbHI Moaeni. [To mipi
BiJUIaJIEHHs BJ] CIIOCTEpiraya rycTiHy HOJIrOHaIbHOI MepeXki MOXKHA 3MEHILYBaTH.

HanamryBaHHs OCBIT/IEHHS Ta BUOIP TOUKH CIIOCTEPEKEHHS [2, 4] - TOCUTH CKJIaJHHI eTar
po3poOku 3D- mopneni. Bix T0ro, HACKUIbKM TOYHO Ta TPAMOTHO BHUCTABJIEHO CBITJIO, MOKa3HUKU
SICKPaBOCTI1, IMMOMHU TIHEH, PI3KOCTI 3a1€KUTh O€3M0CEPEAHBO CTYIIHb PEATICTUYHOCTI MOJEIII.

[Tpu po3poOill KOMII'IOTEPHHUX Irop MAOLUIBHO [UIs MEepCOHaKEH NepeHbOro IJaHy
BuKOpucToByBatr Metoa donra [2, 4], a ans iHmuX — 61161 pocTuit Mmeton ['ypo[2, 4].

OnHi€I0 3 OCHOBHHMX Ta HaWOUIBII TPYIOMICTKMX HpOLELYp PEHAEPUHTyY (Bizyauisauii) €
nporenypa 3achapboByBaHHs [4], 3TAHO 3 AKOIO IS KOXKHOI TOYKH IOBEPXHI BHU3HAYAETHCSA
IHTEHCUBHICTb KOJIbOPY Ta €KpaHH1 KOOPIMHATH.

AJNBTEpHATUBOIO J0 MOOYA0BU BUCOKOPEATICTUYHUX 300paKeHb € BUKOPUCTAHHS TEKCTYp [,
9], sixi HakmamawThCs Ha TrpadiuHi 00’ekTu [5]. BUKOpUCTaHHS TEKCTyp y OaraThbox BHIAJKax
JI03BOJISI€ YCIIIIHO BHUPINIYBAaTH 3aayl, SKI HaJ3BMYallHO TPYAOMICTKO pO3B’S3aTH TNPSAMUMHU
METOAaMHU.

TexctypyBaHHS 103BOJISIE CYTTEBO 3MEHIIWTH OOYHCIIOBAIbHI BHUTPATH Ta 3poOUTH
MO>KJIMBUM 1HTEPAKTUBHUNA PEXKHUM Bi3yaizarii.
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10.

11.

OCHOBHUM 3aBJaHHSM IIPH BUTOTOBJICHHI TEKCTYp € 00poOKa rOTOBHUX 300pa’keHb 3 METOIO
cTBopeHHs "TaitioBoro" edekry. ToOTo, MO0 mMpu CKIaAaHHI OAWH 3 OJHHUM JUISTHKA 300paKeHb
dbopMyBam o1HE Oe3repepBHE MOJIOTHO

[Tpu HakIagaHHI TEKCTYPH HA MOJITOH OLIBIIICTh TPpaiyHUX CHCTEM BPaxOBYIOThH (UIbTpAIlito
TekcTyp [8], ska monsirae y BUOOpI MOTPIOHOI MO CTYMEHIO CTUCHEHI TEKCTYypH 3alie)KHO BiJ
B1/IJIaJICHOCT1 TPUBUMIPHOTO 00’ €KTa BiJ] TOUKH CIIOCTEPEKCHHS.

[Tpu ¢inpTpamii TeKcTyp, SK MPaBUIO, MPOSBISIOTHC apTe(aKTH y MICIIX MEPEXoy Mix
piBHAMH TeKCTYp [9]. Y 1bOMY BHIIaJKy BUKOPUCTOBYIOTBCS PIi3HI METOAM YCYHEHHs IHX
apredaxTiB: JiHiiHa, OUTiHIHA, TpUTiHIAHA 1 OprITiHiliHA iHTEepIomALii [8].

BukopuctanHs HaBeIEHHX BHMOT JIO3BOJITh MiJABHIMUTH PIBEHb pEATICTUYHOCTI  Ta
JTUHAMIYHOCT1 KOMIT FOTePHUX 1rop.
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Information is a basic category not only in information (virtual) technologies for its
transformation and transmission, but also in physical technologies of material production in the
manufacture of a corresponding material product. Such technologies, as a rule, contain
preparatory (pre-production) and executive (implementation) stages. At the preparatory stage, a
virtual product is created (an information model of a real product in the form of virtual reality),
and at the executive stage, a real (physical) product appears that has a use value (possession
utility). This research describes the features of information processing at both stages of production
in order to increase its efficiency.

1. Problem formulation. The last 40-50 years, without exaggeration, can be called the time of
development of information industries. Information technologies cover all areas of human activity,
including politics, economics, industry, education, art and others. To the present, manufacturing has
been recognized as a skillful function which is implemented in a workshop. Manufacturing is no
longer merely machining or fabrication. Moreover, manufacturing systems are covering everything
from order receipt through the product shipment. There is no need to assert (this is clear from the
very beginning) that all the stages of developing an integrated manufacturing system (including
CAD/CAMICAE) correspond to the product life cycle, on the one hand, and are based on
information and its meaning depending on the stage, on the other hand. In this regard, great (and
over time increasing) importance is attached to improving the efficiency of productive technologies
based on virtual and physical technologies.

The development of virtual reality brings an old and historic question on the difference
between the real world and unreal world. What we call “virtual reality” is a representation Of an
actual or non-actual world and the criterion of difference between the “real world” and “virtual
reality” is whether we present it with the intention of using it as a representation. In other words,
“virtual reality” is presented as a simulation or representation of an (actual or non-actual) world,
whereas what we call the “real world” is not presented as such [1].

The observed information process, creating its “observer”, connects reality, information, and
the “observer”. What do the observers actually observe? Do they observe reality? What is the
information they observe? And how is the observed information connected with the reality of
observation? What is the scientific path to uncovering the fact of reality through its observed
information? All these questions are still unanswered in known publications [2].

The linguistic meaning of information includes issues of modeling and simulation [3], on the
one hand, and issues of automation of technological processes and technological systems [4], on the
other hand.

That is why this research deals with conception, principles, and procedures needed to explain
both the essence of and the difference between two production flows, namely the flow of
information and the flow of materials. The objective of research is to establish the necessary and
sufficient conditions for ensuring the progress of an integrated manufacturing system in terms of
efficient product design and manufacturing.

2. The tasks to be solved relate to two main directions. The first direction is to reveal a
linguistic meaning of information in the kind of terms and concepts, ranging from artificial
intelligence to education (see conclusion). The second direction is to establish how progress is
ensured in production systems when manufacturing a product with information support for the
stages of production and its preparation. To some extent, the second direction takes into account the
peculiarities of distance learning, when the physical (not virtual) process is the learning process
itself.
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3. Essence of research can be explained as follows. Information manifests itself in the form of
signals that have a material-and-energy form, although information is neither matter nor energy.
From the point of view of the objective being achieved, information can be true and false. True
information can be useful and useless. Useful information can be more or less productive. In turn,
false information is either deliberately false or false due to its high noise level. Information in the
narrow sense is a source of data for decision making in the control of an object. Information in a
broad sense is a piece of knowledge in learning theory: both in education and in artificial

intelligence. Material production (Fig.1) converts raw materials

Production process into finished products with the aid of factors of production
‘ such as materials, machines, labor force, money, and
| \ information [5]. An important role in this production

Technological Management process is played by information, its transformation,
processes Inventory | acquisition and transmission. An attempt to introduce and
Scheduling separate the flows of information and materials has been

made for manufacturing system by K. Hitomi (Fig.2).

| | Analysis of the information and material flows

Information Materials shows that they have a common block (product

processing Provessing manufacturing stage), which affects both of these
| : | flows and is a confirmation of their continuity
Measurement & Control (this block is shaded in Fig.2). In addition, it can
_ _ _ be seen that the structural diagrams of these flows
F'g-:(-)C'gsoirnma‘iﬂonrgggcrt?g;e”a' characterize individual aspects (information and
P gmnp material ones) of the product life cycle.
Demand order information Production Raw materials suppliers
technical
1. Aggregate production planning ! information Procurement
Production plan mformation |,| 2. Production Raw materials
process
3. Production scheduling planning Production (in plant)
\ -
Production scheduling inf! 1tion Production Products g
—— : process 2
4. Production implementation (plant) 1 i 60 rmation Distribution =
Production result data 4 Commodities (market)
5. Production control "—% Qales
L
—
Production control information - a Consumers h

Fig.2. Flows of information (a) and materials (b) in manufacturing systems with planning
stage (1, 2, 3), implementation stage (4), and control stage (5) [5]

Materials processing is a sequence of operations (physical, chemical and/or mechanical
actions), which are accompanied by a change in their qualitative state, namely shape, size, structure,
etc. Examples of such operations are technological operations of manufacturing products
(machining, assembling). A characteristic feature of materials processing is a significant
consumption of resources (materials, energy). Materials processing is the base of physical
technologies.

Information processing is a sequence of mathematical (abstract, symbolic, algorithmic,
linguistic, semantic, etc.) operations performed according to some formal rules based on
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algorithmic procedures. A characteristic feature of information processing operations is an
insignificant (compared to material processing) energy consumption. The energy consumed, for
example, by a computer, is many times less than the energy consumed by the electric motors of a
metal-cutting machine). Information processing is the base of virtual technologies.

4. Conclusions

1. It is shown that the linguistic meaning of information and information processes is one of
the important aspects that must be taken into account when studying virtual reality and artificial
intelligence. When studying the linguistic meaning of information, it is necessary to use the
following terms, which can compose a minimum glossary on the issue under study: artificial
intelligence (Al), virtual reality (VR), augmented reality (AR), present (noun), represent (verb),
representation (noun), a priori — a posteriori, pre-empirical — post-empirical, pre-production —
production — reproduction — post-production, quality control, measure (noun, verb) — measurement
(noun) — metrology, modelling — simulation, information and its meaning, ontological information,
virtual technologies — physical technologies, reversible (information, virtual) and irreversible
(material, physical) processes, game theory — operations research, labor intensity (laboriousness) —
cost, optimization (procedure), epistemology (theory of knowledge) — cognition, certainty and
uncertainty in science, sustainable development, education — teaching — training, etc.

2. The virtual reality is secondary, based on previous knowledge and corresponds to category
“representation”. Its development and improvement along the path of progress is possible only
when receiving new information that arises from the physical technologies of online product
manufacturing. Consequently, an integrated manufacturing system, including CAD/CAM/CAE
system can have progress and sustainable development provided the physical technologies for the
product manufacture are implementing as a matter of fact and there is a possibility to obtain and use
for control the information being arisen.

3. A similar conclusion about the progress of development can be made in relation to the
sustainable development of the modern system of higher education and to that part of it called
distance learning. As a temporary measure for the period of a pandemic, distance learning is
possible and even necessary, however, it is only possible to preserve existing knowledge, since the
transfer of knowledge from teacher to student during distance learning is carried out only in virtual
reality mode, i.e. corresponds to category “representation” (transmission of available information).
However, information itself is not yet education. This is a necessary, but not a sufficient condition
for successful training and acquisition of relevant competencies. At the same time, the use of
augmented reality technologies in the design of educational materials is a profitable acquisition for
distance learning.
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INTYYHUM IHTEJIEKT B KOMIT'IOTEPHUX ITPAX I MYJIBTUMEJIA
IOmxkesnu 1. B., boarau C. B.
(mister.ushkevich@gmail.com, boltach.svetlana@gmail.com)
Onecbka HaliOHAJIbHA aKa/ieMisl XaPpYOBHX TEXHOJIOT i

Tesu maroms ananimuyHull Hanpsamoxk. Pozensioaemvca nOHAMMA WMYYHO20 IHIENeKmY,
obracmi ma akmyanbHicmo 1020 sukopucmants. Budinsemocs ieposutl LI sk okpeme nonsmms 3i
ceoimu mexauizmamu. Ananizyromocs nepesacu suxopucmanus LI ¢ GameDev ma myiomumedia. B
me3ax NpugooAmMvCs MOBU NPOSPAMYBAHHA AKI MOJNCHA BUKOPUCTNOBYBAMU Ol HANUCAHHA KOOV
WmMy4Ho2o IHmeneKkmy ma npocpamui 3acobu. Ak eucnosox, eukopucmanmus LI 0oszsonse
noKpawjysamu AKicms RpoOyKmy, weuoKicms po3pooKu ma Hadae nepesazu neped KOHKYpeHmamu.

HITy4auii iHTENEKT — PO3JALT KOMIT'IOTEPHOI JIIHIBICTUKMA Ta iHPOPMATUKH, 110 OIIKYETHCSI
dhopmaitizaltiero mpoodIeM Ta 3aBAaHb, sIKi MOAIO0HI 10 i, 110 BUKOHYE JIFOIUHA.

HITyyanii iHTENeKT, O€3CyMHIBHO, € (QuarMaHoM OaraTbOxX Traiy3ei: aBTOMAaTH3aIlisd
IIPOMHCIIOBUX IPOLECIB, XMapHi PILIEHHS Ta HaBIThb y MEIULMHI TaKO 3arpolOHYBaJIUd JIy»Ke
[ikaBi pilmeHHs. BBaxkaeTbcs, MO pPYMIHHOI CHJIOK 3pPOCTAaHHS INTYYHOIO I1HTENEKTY €
aBToMaTHu3arlis Oi3Hec-mporeciB i1 pimens [oT.

L{i Bu3HAYEHHS 3a3BMYail MM BUKOPHCTOBYEMO ISl TOTO IO O OIMCATH 3HAYCHHS LUX CIiB,
aJie sIK caMé MU MO>KEMO BUKOPUCTATH IUTYYHHMH 1HTEIEKT B KOMIT'IOTEPHUX Irpax 1 MyJpTUMesia?
€ HaBiTh CcrieliaJbHE BU3HAYCHHS: ITPOBUH MITYYHNH 1HTEIEKT — Habip MpOrpaMHUX METOIUK, SKi
BUKOPUCTOBYIOTBCSL y BiJeoirpax MAJjii CTBOPEHHSI UTi0311 1HTENEKTY B MOBEIIHII MEPCOHAXKIB,
KepoBaHUX Komm'orepoM. IrpoBmii HII, kpim MeTOiB TpaaMLIAHOTO INTYYHOTO iHTEJEKTY,
BKJIIOUA€ TaKOX aIrOPUTMU TeOpii KepyBaHHs, POOOTOTEXHIKH, KOMITIOTEpHOI rpadiku Ta
iHpopmaTuku y 1iomy. Bingeoirpu - ogHa 3 HAWAMHAMIYHIIINX TEXHOJOTIYHUX Taly3eil y CBITOBii
€KOHOMIIll, pO3TaIlloBaHa Ha MEePETUHI 0araTboX rajy3ei: mporpaMmyBaHHs, ICUXOJIOT1s, MAPKETHHT,
MaTeMaTHKa, Tu3aifH Tomo. GameDev 0co01MBO BaXKITMBHU, OCKIIBKH MOJOAbB JTy’KE 3alliKaBjcHa B
HpoMy. Temep Koiu cTajsio 3po3yMiiillie IO 1€ Take, BU3HAYMMO HOro OCHOBHI (YHKIII B
GameDev:

— [linBuieHHs sK0OCTi rpadiku;

— [limBuIeHHs TPUPOIHICTH TUHAMIKH PI3HUX 00'€KTIB;

— Ilokpamienus anroprut™iB Jiiii OOTIB B irpax;

— [IpoueypHa renepartist 4acTUHH TPHU.

[Ilo Moxe mpuUHECTH IUTYYHUI IHTEJIEKT HOBUM IIaHyBalbHUKaM Bifeoirop? Ilo-mepiue,
BIIPOBA/PKEHHS MAIIMHHOTO HABYAHHS BIJKPUE TOBrOOYIKYBaHI MOKJIMBOCTI, TaKi sIK 3MiHa CIOKETY
y Gararpox irpax. ¥ Ham yac OUIBbIIICTH IrOp MalOTh NEBHUN aBTOPCHKUM CIOKET 1 OTOUYIOTh LIUM
IrpoBUH CBIT. MalllMHHE HaBYaHHS, SIKE€ JI03BOJISIE HE MOJIENIOBATU 33aJJaHUN alropuT™M (BIAMOBIIb
Ha KOHKPETHY J1110), a c()OpMyBaTH HOBY CUCTEMHY PEaKI[il0 Ha OCHOBI 0ararbox 1HIIMX (PaKTOPIB.
Tak, BuOMparoun neBHi Jii Ta 1HIII MapaMeTpu irpoBOTO CBITY, IPaBLli 3MOKYTh BUOPATH HAMPSIMOK,
B SIKOMY CIOKETHA JIiHiA He Oyzae 3pylHOBaHAa. MallMHHE HaBYaHHS, TaKOX, JO3BOJISIE BUSHAYUTH
HaUOIIBII peJIeBaHTHI I1HTErpOBaHI IMOKA3HUKH, IOB’S3aHI 3 MPOLIECOM MOJETIOBAHHS, IO
IIPU3BOANUTH JIO HAJ3BUYAITHO peasicTU4YHOI rpadiku B HOBIM rpi. fIka, 10 peul, 3 pOKY B PIK CTae
BCE Kpalle, 4YiTKille Ta pealicTUYHilme. 3a JOMOMOrOl IITYYHOTO IHTENEKTY 3 SBHIJIACh
MOXUIMBICTE POOUTH Tpadiky HabaraTo peasiCTUYHINION Ta SKICHINIOKW, TOOTO 3 OUIBIINM
PO3LIUPEHHAM, HApUKIIal, Ha puc. | Mo)kHa MOOAYUTH HACKUIBKU IrpoBa 1HAYCTpPis PO3BUHYJIACH
JUIIE 3a IeKiIbKa pokiB. Ha pasi, HaBiTh, cTayu 37100yBaTH NOMYJISAPHICTh PEMEUKH Ta peMacTepu —
cTapl irpd BHUIOTOBJIEHI 3a INAOJOHOM CTapoi TpH, aje 3 HOBUMH TexHoJorismu. OTxke
BITPOBA/KEHHS MAITMHHOTO HaBYaHHS, a€ Macy nepesar st po3poonukis I ta mist GameDev B
iJIoMY.
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HITyyHuii 1HTEIEKT MOMIJIMBO 3aCTOCOBYBATH HE TIJIBKH Ul MOKpAIEHHS KapTUHKH, aje i
JUIS HAIIOBHEHHS TPH KOHTEHTOM. Hampukman, mporeaypHi alrfOpUTMH BHUKOPUCTAHHS TOKOJIHB
(PCG) s aBTOMaTHYHOTO CTBOpPEHHS irpoBoro BMicTy. IHmmmu cioBamu, PCG - ne nporpamue
3a0e3nedYeHHs, SKe MOXKE CTBOPIOBATH IrPOBHH KOHTEHT CaMOCTIHHO abo mijg 4ac B3aeMoOii 3
rpaBisiMH abo mu3aitHepamu irop. KpiMm TOro, 3acTOoCyBaHHSI aJrOpUTMIB HITYYHOTO iHTENEKTY B
rajry3i KOMII IOTEpHUX irOp J03BOJI€ BUPIIIUTH OJIHE 3 HAMBAXKJIMBILIMX 3aBJaHb Ha PUHKY MIpalli,
II0 3AJIy4a€ MOJIOJIb. MU MOXEMO CIIOCTEpiraTi HeraTWBHI TeHJCHIIT y 0araTboX raiyssx, Takux siK
rajy3p MPOMHUCIIOBOCTI, J€ CEpeAHii BIK €KCHEpTiB IIOPOKY 30uiblIyeThes. Onnak B GameDev
Takoi mpoOjeMu, MO OYEBUIHHM IMPHUYMHAM, HEMae, 00 MOJIOIb OOO0XKHIOE TpaTu B Irpu. Sk
pe3ynbTaT, 6araTo MOJOJUX MPOTrPaMICTIB, K1 CHEI1ali3yl0ThCA Ha IITYYHOMY 1HTEJIEKTI, BUSBIIN
CBOE€ 3aCTOCYBaHHS 3HaHb, 1110, 0€3yMOBHO, POOUTH X IIACTUBUMH.

Puc. 1 — IlopiBHsIHHES Tpadiku irop pi3HUX POKiB BUITYCKY

HITy4anii iHTETEKT BUKOPUCTOBYIOTh HE TIIBKH IS PO3POOKH IrpOBUX IMPOJYKTIB, CydacHi
I MOXXyTh BUKOPUCTOBYBATUCH B PI3HOMaHITHUX cepax po3poOKU MyJIbTH MeJlia, HATPHUKIIA:

— CtBopeHHs aynio — Ha ganuid MoMeHT LI Moxe caMOCTiHHO CTBOPIOBATH Ay IIOKOMITA3HUINT PI3HUX
CTHJIIB Ta JKaHPIB;

— AHiIMyBaHHS cTaTHYHUX (hoTorpadiit abo KapTHH;

— CamocTiliHe CTBOPEHHS KOHTEHTY Ul MeliapecypcCiB.

— Ilepesaru Buxopuctanus LI ans mexia:

— IlIBuaKicTh Ta 00CATH MyOITiKAIlIil HOBUH;

— Husbka mina;

— EdexTuBHMIT aHAI3 Ta YIPaBIiHAS KOHTEHTOM;

— HanamTyBaHHSI KOHTEHTY;

— JleranpHa Bepudikarris.

He Bci MoBM mporpamyBaHHs MOXJIMBO BHMKOPHCTOBYBAaTH JUIsl HAIMCaHHS INTY4YHOTO
IHTENIeKTy, uepe3 iX apxiTekTypy al0o CKIAJHICTh HamucaHHs crenudiunoro koxy. Ha nanwuii
MoMeHT it po3poOku Il BUKOpUCTOBYIOTHCS Taki MOBH mporpamyBaHHs: Python, uepe3 cBoro
IPOCTOTY Ha BUCOKMH piBeHb aOcTpakiii; Lisp — kUi € MOXIJIMBICTh BHUKOPUCTOBYBATH ISt
po3po0KHu e(hEeKTUBHUX MPOTOTHUIIIB 1 JMHAMIYHOTO CTBOPEHHsS HOBUX 00’€kTiB; Prolog — 1s moBa
porpamMyBaHHs Ma€ LIIHH psa GyHKUIl sKi poOisATh ii i7leaJbHOI0 MOBOIO MPOTpaMyBaHHS IS
MamuHHOTO HaB4yaHHsA. B GameDev kokeH po3poOHUK caM oOWpae Ky MOBY IMpOTpaMyBaHHS
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BUKOPHUCTOBYBAaTH JUIsl BUKOHAHHSA TOI 4M 1HIIOI (YHKIII. AJsie He 3aBXId HOro MOTPiIOHO
pO3po0IATH 3 HYIIS, NeAKui (QYHKIIOHAT € MOXKJIMBICTh peani3yBaTH HaIpsIMy 3 ITPOBOTO JIBHKKA
abo zamyctutu ctBopeHuit LI 3a momomororw mporo x irpoBoro iHcTpyMmeHTapito. i mporo
BHKOPHUCTOBYIOTBCSI Takl MporpamMHi 3acoOu, Hampukiaa, Taki sk Unity3D, Unreal Engine,
CryEngine 3.

To womy Bukopucrtanss 11 B irpoBomMy OyAiBHUIITBI 3 KOYKHHUM POKOM TUIBKU 301UIBIIYETHCS ?
bo me mae BenuKy KimbKiCTh TepeBar, po3poOisiTH irpu cTae HabaraTto MIBUAIIE, a O3HAYA€ 1
JICIICBIIIE, ajle BOJHOYAC SKICTh HE TUIbKM HE Tajae, aje W 30UIbIyeThes. | BUTpaueHi KOIITH Ha
pPO3pOOKY IITYYHOTO IHTENEKTY IyXKE€ HIBHIKO KOMIECHCYIOTHCA JO0XOJaMHU 3 MPOJIaKy HOBHX
npoaykTiB. 3a gormomororo 11 kommaHis MOXe OTpUMATH TepeBary nepes] CBOIMH KOHKYPEHTaMHU
Ta BUTICHHUTHU iX 3 pUHKY, 00 Ha KOXHY X Ipy, KOMIaHisl sKa BUKOPUCTOBYE INTYYHUN IHTEIICKT
MOJKE HAJaTH KOPHCTyBaya, JIBi TPH, SKi HIYMM HE MOCTYIAETHCS, TPl KA 3p00JieHa «B PYUHYY.
Texnouorito I BuKOpHUCTOBYE Taki Benuki MibkHapoaHi kommanii, sk Ubisoft Ta Microsoft. Ta 3
KOYKHHUM POKOM KIUJIBKICTh KOMIIaHIN sKi BUKOPUCTOBYIOTH LI TijbK1 301IB1TIYETHCS 110 €KCIIOHEHTI.

HITy4yanii iHTENEKT Hapasi MIBUAKO PO3BHBAETHCS, OCOOIMBO B O0JIACTI KOMIT IOTCPHUX IrOp
Ta MynbTUMeIa. BiH He TIIBKHM 301IbIIYE KUTBKICTh MPOIYKIN, ane ¥ 301bInye ii AKICTh, B TOMY
YHCIIl THM, IO JIFOJHA PO3POOHUKH OLIbIIIe HE BIABOJIKAIOTHCS Ha PYyTHHY. TOMYy 3 KOXHHM POKOM
BIJIMOBIAHI MPOJIYKTH CTalOTh Bce Kpaiie, He 0e3 momomoru I Ilo wiii mpuuuHi B HalOIMxK4i
JeKIbKa POKIB 3aBISIKM PO3BUTKY i€l 0OJIACTI KOPUCTYBad 3MOKE KOPHCTYBATHUCH TOBHICTIO
MPOLEAYPHO 3T€HEPOBAHUMU IrpaMU Ta MyJIbTUMeENAia. A TakoX, B yci 1HII cepu KUTTS OynyTh
BCE YaCTIiIle BUKOPHCTOBYBATH IITYYHUN THTETICKT JUI CBOIX TOTPEO.

Cnucok BHKOPUMCTAHUX JIZREPET
[1] 3DNews Daily Digital Digest [Online]. Available: https://3dnews.ru/1025349 [Accessed:
March, 12, 2021].
[2] A. Bamkupos, “UckyccTBenHblii nHTEIUIEKT: chepbl npumenenus,” IT-World, March, 01, 2020.
[Online]. Available: https://www.it-world.ru/cionews/business/151653.html [Accessed: March, 11,
2021]

VIIK 004.92

AHAJII3 3ACA/ITHNYUX IMTPUHIUIIIB ®I3UYHO KOPEKTHOI'O PEHAEPUHI'Y
Bborpanos C.10., Kykosenbka C.JI.
Opnecbka HalliOHAIbHA aKa/leMisi Xap40BHUX TeXHOJIOTii

Poboma npucesyena akmyanbHil HAyKoGill 3adaui cunmesy HomopeanicmuiHux
300pasicensb. B pobomi posensnymi nepedymosu ioei izuyHo KOpeKmHo20 penoepun2y i uetlouney,
onucano nepesacii Mooeni pbr, noznaueni mema i 3a60aHHs MOOEJI.

AKTyaJllbHUM 3aBJaHHSIM KOMIT'IOTEpHOI rpadiku € OTPUMAHHS PEealiCTUYHHUX 300pa)KeHb,
K1 AKTUBHO KOPHCTYIOTbCS OMUTOM Y IPOMHCIIOBOCTI, irpoBOi iHAYCTpii 1 KiHO. doTOpeanicTuune
300paK€HHsI XapaKTEepU3YEThCS TaKUMHU e(eKTaMM, K M'SKI TiHI, MIBTIHI, KAYCTHKa, JUHAMIYHE
PO3MUTTSI, TTMONMHA PI3KOCTi, HEUITKI BiTOOpaXKeHHs, OJIMCK, HAiBIPO30PICTb.

Ines npo "dizuuno kopekTHe" BimoOpaxkeHHs Haioi AliicHocTi Ha 3D-npocTopi 3apoaunacs
me B KiHii 90-X, KOJM Mmovyaiu 3’ SBIATUCS HaWPI3HOMAHITHINI 3aCO0M MPECTAaBICHHS PEeaIbHOI0
CBITY B BipTyasibHOMY. OIHaK uepe3 CKIAAHICTh peaizailiil MoBeIIHKH CBITIA 1 PI3MUHUX 00'€KTIB,
JOBOJIMJIOCS TUIBKM IMITYBaTH iX B3a€MOJIii, 33JI0BOJIBHSIOYMCH CXOXKICTIO 3 peanizMoM. TepMiH
PBR (anrn. ®i3uuHO KOpeKTHUM peHaepuHr) 3’sBuBcs y 2004 poui pa3oM 3 HOMyJIspU3aLI€l0
kuuru "Physically Based Rendering. From Theory to Implementation". Cyuyacua monenb (hizuuHO
KOPEKTHOTO PEeHAEPUHTY 1 meHauHry Oyna mpencrtaBieHa y 2012 pori cmiBpoOITHHUKAMU CTYALT
Hicueii [1].
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B ocuoBi mozeni PBR nexutTh Teopis, sika JOCUTh NOOpE Y3TOMKYETHCS 3 PEATBbHOIO
TEOPIEI0 TONMIMPEHHS CBITJA, 3aBASKH YOMY BOHA BUIJISAJA€ Habarato OLIbII PEATICTUYHOIO B
nopiBHsHHI 3 He-PBR mozensmu 1 103BOJsie CTBOpIOBATH MaTepiand, 3acHOBaHI Ha (Di3MUHUX
BJIACTUBOCTSX IOBEPXOHb, HE BIAIOUMCH JO IMITAIlld peaicTHuHOTO ocBiTieHHs. o6 Momensb
OCBITJICHHSI MOTJIa Ha3UBAaTUCS (i3MYHO-KOPEKTHOI BOHA NOBUHHA 33/I0BOJBHIATH TPHOM BHMOTAM:
TypTyBaTUCS HAa MOJENI MIKpOTpaHel, IO BiOOpaKaloTh; IMIJKOPATHUCS 3aKOHY 30epeKeHHS
CHEprii; BHUKOPHCTOBYBAaTH JABYJIy4eBOH (QyHKIi0 BigOuBHOI 3matHocTi (anri. Bidirectional
reflectance distribution function - BRDF). [Tai po3riasiHyTo CyTHICTh IIUX BUMOT.

1. Mopnenp MmikporpaHeii, mo BigoOpaxaiooTb. Bci PBR-TexHiku rpyHTyOTBCS Ha Teopii
Mikporpasei [2]. Lisg Teopis cTBepKYe, IO TYT KOXKHA MMOBEPXHS MPHU CHIILHOMY 301JIBIIICHH] MOXKE
OyTH TpeAcTaBieHa sSK HaOip MIKPOCKOIIYHMX A3€pKaj, 3BaHUX MIKpOTpaHsMi. 3 Orjsay Ha
IIOPCTKOCTI MOBEPXHi Il MIKPO-I3epKajla MOXYTh OyTH OpIEHTOBaHI B Pi3HUX HampsMKax. Yuwm
OUTBII MIOPCTKA MOBEPXHsI, TUM OUIBII Xa0THYHO OyIyTh Opi€eHTOBaHi ii Mikporpani. Pe3ynprarom
TaKOTO PO3TAIIyBaHHS I[MX MaJCHBKHX JI3EPKaJl € T€, IO MaJaldi MPOMEHI CBIT/Ia PO3CIIOIOTHCS B
pPI3HHX HampsMKaX Ha MIOPCTKYBATHX MOBEPXHSAX, IO MPU3BOAUTH O OLIbII MIKPOKOTO
JI3epKaJIbHOTO BimOaMcKy. Ha rTiagkux e TMOBEepXHSAX Ia/aldi MPOMEH1 HaWiMOBIpHIIIe
BiZi0'IOTBCS B OJJTHOMY HaNpPsIMKY, IO 1aCTh MEHIIHHN 1 O1IbII pi3kuii BiOmuck (puc. ).

/\/\_/\_f\,-u——\__,_______f-a—-______________.

a) MOPCTKA MTOBEPXHS 0) rJ1a/1Ka IOBEPXHS
Puc. 1 — Bapiamii BizoOpakeHs Ha pi3HUX HOBEPXHSIX

Jis 3MiHM PIiBHS XAaOTHYHOCTI PO3IMOALTY MIKPOTpaHEed BHKOPHCTOBYETHCS KOEQIIiEHT
IOPCTKOCTI 31 3HadeHHsAMU Big 0 70 1. Ha choroaniniHii A¢Hb OAHIEO 3 HAWKPAIIMX 1 MOIIUPEHUX
MOJISIIITIO JIJIsl OIKCIiB MiKporpaHei BBaxkaeTbest Moaeiis GGX.

2. 30epexenHHs eHeprii. 3rifHO 13 3aKOHOM 30epeKeHHs eHeprii eHepris BiAOUTOro CBiTIiIA
MOBHHHA HIKOJIM HE MEPEBUIIYBATH €HEPTit0 manarodoro. s 30epexenHts eneprii moTpiOHO 4iTKO
PO3PI3HATH PO3CisiHE 1 BiIOMTE CBITJIO. Y TOM MOMEHT, KOJM MPOMIHb CBITJa TOTparise Ha
MMOBEPXHIO, BIH MOJAUIAETHCA Ha BIIOOpaXKEHY 1 3aJIOMJIEHY CKJIaJloBi. BimoOpakeHna ckiiagoBa — 11e
CBITJIO, SIKUI Oe3MocepeHbO BiIOMBAETHCS 1 HE MOTpAIUIsie Ha TOBEPXHIO. 3aJlOMJIeHa CKJIaJ0Ba —
1€ CBITJIO, IO 3aJUITHIIOCS 1 SKE TIOTJIMHAETHCS TTOBEPXHEIO, Ta B MOJAIBIIIOMY BiTOMBAETHCSA 200
po3scitoeTbes Hazan. Lle BiOyBaeThes B 3aJIeXKHOCTI BiJ THUIy MOBEPXHI MaTepianly: Merany, abo
nienexTpuka (puc. 2).

/ A
A 7
Puc. 2 — 3anomnena i Biga3epkaieHa CKIIaoB1 CBITIA

3. ®ynkuis BRDF. ®ynkmis, mo Biamnosigae 3a poOOTy 31 CBITIIOM YacTO BUCTYHAE y
Burisini pynkuii BXDF, mo o3Hauae nByHampaBieHa QyHkmis X-34aTHOCTI, J1eé 3a X MOxe
BUCTYyIaTH Oe3iu mapaMmeTpiB, HaWmommwmpeHnimmMu 3 skux € reflectance (BimoOpakenHs),
transmission (mepexin) i scattering (po3citoBanusi). Ili GyHKIIT ONKCYIOTH MOBEIIHKY POMEHIO MTPH
B3a€MO/Ii1 3 MOBEPXHEIO: SIK BIH PO3CIIOETHCS (TOOTO MPOHUKAE Yepe3 BEpXHiil map i OBEpPTAETHCS),
J3epKAIbHO BIOMBAETHCS a00 MPOXOIUTh dyepe3 mpo3opuit Matepian [3]. CboromHi MpakTUIHO BCi
rpadiuHi KoHBeepu BimmaioTh mnepeBary ¢ynkuii BRDF Kyka-Toppenca, sika B CBOIO uepry
popaxoBye Audy3Hy, 1 A3epKaIbHY YacTUHY cBITY. J{udy3Ha yacTrHa po3paxyHKy IPYHTYEThCS Ha
MOBEIHI[I NMPOMEHIO MpH 3ITKHEHHI 3 KOJIIPHOI CKJIaZoBOI Marepiany, 3BaHOi Aubbeno, abo
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mudy3iiHOI TEeKCTyporo MoBepxHi. J[3epKajgbHa YaCTMHA PO3PaXyHKY I'PYHTYEThCS Ha BH3HAUYEHHI
GbyHKIIT HOPMaJILHOTO PO3MOALTY Mikporpaned, 3a moxaemwto GGX; ¢ynkmii reomerpii, ado
BJIACTUBOCTI CaMO3aTiHEHHS Mikporpaned; piBHsAHHI Dpenens, a0 KOedillieHTy MOBEPXHEBOIO
B1IOOpaKEHHSI PU PI3HUX KyTax.

Konuemnmiss PBR BpaxoBye moBeniHKy CBiTiia B PEalbHOCTi, TOMY J03BOJIIE XYI0KHUKAM
3HAYHO CIPOCTUTH CTBOpPEHHs QoTopeamicTuuHoi rpadiku. Ile o3Havae, mo po3poOHHKaAM HE
noTpiOHO WTH HA Pi3HI XUTPOLIi, 00 MPEIMETH BUTIISAAIH MIPABIOTOAIOHO.

Cnucok BUKOPHCTAHOI JiTepaTypu

1. Enterprise PBR Shading Model — github [Enextponnmii pecypc]. — Pexum moctyiy:
https://dassaultsystemes-technology.github.io/EnterprisesPBRShadingModel/spec-2021x.md.html.
2. PBR  Theory - learnopengl [Enextponnmii  pecypc] —  Pexum  nmocrymy:
https://learnopengl.com/PBR/Theory.

3. Bidirectional scattering distribution function - wikipedia [Enextponnuii pecypc|. — Pexum
noctymy: https://en.wikipedia.org/wiki/Bidirectional_scattering_distribution_function.

VJIK 004.93'1

JOCIII)KEHHA MEXAHI3MIB BIBJIOTEKHW KOMIT'FOTEPHOI'O 30PY OPENCV
JJIS1 PO3POBKU MOBIJIBHUX JOAATKIB JIJISA ANDROID OS

AdanacoeBa K.O., Kareabnixos JI.I. (fuzzy2dik@gmail.com)

BinHuL KNI HANIOHAJBLHUN TEXHIYHNH YHiBEpCHTET

YV Oauiti pobomi posensnymo MONCIUGOCHE GUKOPUCMAHHA (DYHKYIOHANLHOI CKAA008OL

bioniomexu xomn’romepozo 30py OpenCV y koumexcni mMobinbHOI po3pobKu nio onepayitiHy
cucmemy Android.

Beryn

Ha cporomuimmiii neHp y cdepi po3poOKH TaKMX MPOrpaMHHUX MPOAYKTIB, SK MOOUIBHI
JIOJAaTKM JuIs omepamiiinoi cucremu ANdroid, criocrepira€rbcs TEHAEHINS ITiIBUINEHHS PIBHS
TEeXHIYHUX BUMOT [0 BUXIIHOTO pe3ynbTary. Jns BupimieHHS 3anad BHHHKAE moTpeda y
BUKOPUCTaHHI Bce OibII CKIAJHUX 1 CIeliali30BaHMX MaTeMaTHYHUX MoJeneil Ta morinbaeHoro
3HaHHS MaTeMaTHYHUX JUCIWIUTIH: MAaIIMHHOTO HaBYaHHS, KOMII IOTEPHOTO 30py, OOpOOKH
rpadiunux 300paxkensb. [Ipu Tomy, O yac, BUAUIEHHN U1l CTBOPEHHS MOOUIBHUX JOJATKiB,
3HaYyHO cKopouyeThesi. Jlis BupimieHHs naHoi npoo6iemu kommadiero Intel y 2000 poui Oyna
po3poOiiena 06i0ioTeka alropuTMIB KOMIT'FOTEPHOTO 30py 1 00poOkM rpadiyHMX 300pakeHb
OpenCV (anurn. Open Source Library for Computer Vision).

OpenCV mpexacrapnsie co0ot0 0i0MIOTEKY KOMO'TOTEPHOTO 30pYy 13 BIIKPUTHUM KOJIOM,
HanMcany Ha MoBax nporpamyBanHs C/C++, Python, Java. OcHOBOIO TE€XHOJOTIYHOTO CTEKY JTaHOL
610;110TeKH € 0aza ajIropuTMIB KOMI'IOTEPHOIO 30py (AHIUI. - computer vision), IO MOJATalOTh B
aHamizi Ta TpaHcopmamii MymbTUMeniiHuX gaHux Tomo. OpenCV Bwmimye monax 2500
BOy/10BaHNX (YHKLIN, MIATPUMYETbCS Ha TaKUX omepaliiHux cucremax sk Linux, Windows u OS
X. A Bxmouno 3 Buxoxy onoBieHHs OpenCV mo Ttperboi Bepcii nmana Oi0mioTeka mouana
IIATPUMYBATH 1 cydacHi MOOiUbHI miuatgopmu, Taki sk Android Ta 10S. [1] CraHoM Ha ChOTOJHI,
aKTyanpHOIO € Bepcis 610miorexn OpenCV 4.5.1.

Takum umHOM, i3 Buxoay 3.0+ Bepciit 6i6miorexku OpenCV, Android po3poOHHKH OTpUMaITH
JOCUTh BaroMuii Hablp 1HCTPYMEHTIB /M IIBUAKOI IMIUIEMEHTalli HEeTpUBIAJbHUX 13
aJITOPUTMIYHOT TOUKH 30pY 3a1a4. [lepeBaroro naHoi 610110TEKH € TaKOXK 11 BIAKPUTICTD, sIKa HAJa€
MOKJIUBICTh (popMaTyBaTu Ta BUKOpHcTOBYBaTH KoJl OpenCV BiAMOBITHO /10 MOCTABJICHOTO MEPe
PO3POOHHUKOM 3aBIAHHS.

Orxe, MeTor poOOTH € JOCHDKEHHS MOXJIMBOCTEH BUKOPUCTaHHS 010710TEKH
komm'torepHoro 3opy OpenCV npu po3poOri nporpaMHHUX MPOJYKTIB AJS OMepaliifHol cucteMu
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Android.

O0'eKTOM JOCHIKEHHS € TPoIeC KOMIT IOTEPHOI OOpOOKHM MYIbTUMEMIHHUX TpadidaHuX
300pakeHb, BUICHHS O3HAK Ta PO3Ii3HABAHHS 00’ €KTIB.

[IpeameTom pocnipkeHHsT € HaOlp GyHKIIN, Mo HamaeTtbes Oi6mioTekoro OpenCV y
BIJKPUTOMY JOCTYII Ta JO3BOJCHOMY JI0 IMIUIeMeHTauii 3rixHo i3 ninensiero BSD (anrn. BSD
license, Berkeley Software Distribution license — nporpamna minensis yaiBepcutery bepkii).

['osioBHOIO 3a1a4er0o poOOTH € BU3HAYEHHS IMOBHOTO CIEKTPY Hai3aTpeOyBaHIIMX IS
Android po3poOHUKIB MOIY/IIB JOCIHIIKYyBaHOI 0i0MioTekH KoMi'totepHoro 30py OpenCV, 1o
MOJIETIINTh BUKOHAHHS TEXHIYHO CKJIAJHHUX PILIeHb MPH po3poOIl MPOEKTIB s OrepariitHol
cucremu Android.

®opMyJIIOBaHHSI OCHOBHHUX 3aTpe0yBanux GpyHKUil, mo Hagae didaiorexka OpenCV

[Tepen TuM, SIK MEPEXOAUTH 10 MOMIIMBOCTEH BHKOPHUCTAHHS 010JIOTEKH, BAPTO 3PO3YMITH,
10 Y CUCTEeMi KOMIT FOTEPHOTO 30py OOYHCIIOBaIbHA CHCTEMa OTPUMYE CITKY mudp 3 Kamepu abo 3
13 CXOBHWIIA, 3aMICTh IPOCTO 300pakeHHs. ToOTO y MHOro mpeAcTaBieHHI - BXiAHI JaHi
BIJIPI3HSAIOTHCS BiJl TOTO, 0 OAYUTH 3ip JIOIUHHM, a/KE€ BOHU € 3BUYAHUM HAOOpOM OaiTiB, KUK
HEO0OX1IHO TIpoaHaiizyBatu - Puc. 1. [2]

194 210 201 212 199 213 215 195 178 158 182 209

. 180 189 221 209 191 167 147 115 129 163
= 114 126 140 188 176 5 152 140 170 106 78 88
87 103 115 A 143 ? 149 153 173 100 57 57
102 112 106 122 1 152 147 128 84 58 66
94 9 7 104 105 124 129 113 107 87 69 67

3 N ) 98 ) 92 98 95 89 88 76 6/

4 56 68 99 6 45 60 82 58 76 74 65

20 } 69 75 56 41 51 73 55 70 63 44

50 57 69 75 75 73 74 53 68 59 37

72 5 53 66 84 92 84 74 57 72 63 42

7 61 B 65 75 78 76 73 59 75 69 50

Pucynox 1 — Ilpuknan npe/icTaBieHHs 300pakeHHs Y CKOYIIl KOMII FOTEPHOT0 30pY

JlociipkyBaHa TEXHOJIOTIS CKIIAA€Thes 13 PI3HUX 32 (PYHKLIOHAJIBHUM 3MICTOM MOJIYIIB 13
BY3bKOIO crierianizaiiero. ToMy y HacTymHUX ab3amax BUIIIUMO HaWOLIbII 3aTpeOyBaHi MOy
6i16miorekn OpenCV y KOHTEKCTI CTBOPEHHS HOBITHIX MOOIUTBHUX JOJATKIB Ta MOXKIMBUX 3a/1a4
po3poOHUKa.

[lepm 3a Bce, 3a gomomoroto 6i6miotexku OpenCV, a TouHime 1 Mmoayns “opencv_objdetect”,
MO>KJIMBMM CTa€ po3Mi3HAaBaHHS JIMIIb, 00'€KTIB real time y peaqbHOMY 4Yaci) Ta BiJCIIAKOBYBAaHHS
ix, 3a momomoror kamepu Tenedona. Cinif 3a3HAYUTH, IO MOIYJb Ul PO3Ii3HAaBaHHS 00'€KTIB
BUKOpPUCTOBYE anroput™m Biomu-J[oHca. OCHOBHI NpPUHIUINMN, HA AKUX MOOYIOBaHUN JaHUN
QJITOPUTM - HACTYIIHI:
300pakeHHS] BHUKOPHCTOBYIOTHCS B IHTETPaJbHOMY NPEACTaBICHHI, IO JO03BOJISIE BHUKOHYBATH
00paxyHKH HEOOX1AHUX 00'€KTIB IIBU/IIIE, CKOPOUYE Yac BUKOHAHHSA O0UHCIIEHb;
BuxopucTtoByroThcsi 03HaKH Xaapa, 3a IOOMOT0I0 SIKUX B1I0YBa€ThCs MOLIYK MOTPIOGHOTO 00'eKTa
(B 1aHOMY KOHTEKCTI, 33/1aH01 0co0H 1 ii puc);

BuxopuctoByeThcsi OycTiHT (BiJ aHII. boost - MOJINIIEHHS, MOCUJICHHS) Ui BUOOpPY HaMOLIbII
MiIXOASIINX O3HAK JUIS ITyKAaHOTO 00'€KTa Ha JIaHiii YacTUHI 300paKeHHS;

Bci 03Haku HaAXoATh Ha BX1Jl Ki1acu(ikaTtopa, SKUi Aa€ pe3yabTaT «BipHO» a00 «OpexHs»;
BukopucToByroThCS KackaJu O3HaK IS IIBUIKOTO BUKUIAHHS BIKOH, 7€ HE 3HAHIeHO ocoba. [3]
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Taxuii cTek TeXHOIOTii Oyae KOPUCHUM Yy JOJaTKaX, SKi MalOTh MICTUTH HACTYIIHI MPUKJIAIH
(dbyHKIIOHATy - pO3MMi3HABAaHHS INTPUX-KOMIB, 3HAXOJDKEHHA Jtoned Ha (OTo, CKaHyBaHHS
JOKYMEHTIB TOIIIO.

Y 2017 poui KOMaHIOK PO3POOHUKIB, IO MPAIIOIOTh HAJ IMIATPUMKOIO Ta OHOBJICHHSM
OpenCV, 0yB oroJiomieHuii peini3 HOBOI Bepcii 0i6mioTeku mig Homepom 3.3. I3 HuM Oyno 3HA4YHO
yAOCKOHAJICHO (pyHKITIOHAIBHUN Moaynb “dnn” s deep learning (mepeknan 3 aHri. - TJIMOWHHE
HaBYaHHS) TEXHOJIOTIH, IEPEHECEHO JaHWK MOJYJb 13 PEeHno3uTopis “opencv_contrib” y ronoBHUN
peno3uTopiit 6i0oTeKH, MiABUIIEHO e(hEeKTUBHICTh poOoTH BOymoBaHux cucteMm. Cama GibiioTeka
OpenCV He Hamae MoOxIuBOcTell HaBuaHHsS Mojeneir deep learning, omHax 103BOJIsAE
BUKOPUCTOBYBATH B)KE€ HaBUEHI MOJENI y MOCTaBJICHHUX Mepel] po3poOHHKOM 3aaayqax . OpenCV
HiATpUMY€E Taki BimoMi (peiimMBOpku Juis rimOuHHOrOo HaB4yanHs sk Caffe, TensorFlow, Torch,
Darknet. Cnix 3a3HaunTH, 0 PO3POOHUKAM MOOIILHUX JOJATKIB BapTO 3BEPHYTH yBary came Ha
MOJKJIMBOCTI BUKOpUCTaHHA ¢periMBopky Torch, mo miarpumye MOOUIBHI omepamiifHi cucTemMu
Android Ta IOS. BiH miaTpuMye peKypeHTHI MEpexi, 3TOpPTKOBI HEUPOHHI Mepexki TOIIO.
3acTocyBaHHS HaBEICHOTO BUIIE (YHKIIOHATY BIANOBIZATHME METiI MPOTHO3YBAaHHS, aHAII3y YU
ONTHUMI3aIli] JTaHUX Y MOOIJTLHOMY IPOTPAMHOMY MPOIYKTI.

Kpim 11poro, 6i6iiorexka KOMI'FOTEPHOTO 30pY, a came ii MO/yJib “0Opencv_video” - mo3Boisie
aHalli3yBaTu pyx 00'€KTiB, uepe3 0OpoOIeHHS X ONTHYHOTO MOTOKY (300pakeHHS BUAUMOIO PyXy
00'€KTIB, TOBEPXOHb 200 KpaiB CIICHH, 1[0 OTPUMYETHCS B PE3yIbTATI MEPEMILICHHS CIIocTepirada
(oueit abo kamepu) MIOAO ClLIEHH), MIAOJIOHM pPyXy, a Takox BuaainsaTu (oH. IlepeTBopeHHs Ta
00poOKa MOXXyTh BUKOHYBAaTHCh HaJ| Bijeodaitnamu i3 (aiiioBOi CHCTEMH MOOUTFHOTO TPUCTPOIO
abo TOTOKOBOTrO Bi/ie0 13 HATMBHOI KamepH neBaiicy. [Ipu 11boMy 10/1aTKy HMOTpPIOHO 3allpOCUTH
JOCTYII JIJISi BAKOHAHHS HEOOX1HOI omepaitii, BIAIOBITHO /10 BUMOT O€3MeKH OIepaIliifHOi CHCTEMU
Angpoin (Android Permissions). Hampuknan, mnpu BiICYyTHOCTI HaJaHOTO JO3BOJIY Ha
KOPHCTYBaHHS HATUBHOIO Kameporo (Camera permission) - J0JaTOK HE 3MOXe BUKOHATH 0OpOOKY
BiJI€0, aHAJIOTIYHO JI0 TOTO, SIK MpH BiJCcyTHOCTI read internal storage permission (3 aHri. - J03BLI
Ha 3YMTYBAHHS BHYTPIIIHBOTO CXOBWILA), JOJATOK HE 3MOKE OTPUMATH OyAb-iKi MYJIbTUMEAiiHI
JaH1 1715 TOJANIBIIOTO X BUKOPUCTAHHS.

Bapto 3ramatu Takox Te, mo cepen oHoBieHb 0i0morekn OpenCV mosxHa BuiuTa Android
Media NDK API, m1o € aktyanbHOIO JiJisi 3UnTyBaHHs Bijeo ¢ainiB Ha Android mpuctposx i3 C++
Kony. [4]

BaxiuBum € wmoayns “opencv_calib3d”, mo y 6i6mioreri OpenCV BiamoBimae 3a
KaJiOpyBaHHS KaMepH, sIKe JI03BOJISIE OTPUMATH MPAaBHIIbHI KOJIBOPU Ha (OTO Ta MOUIYK CTEpeo-
BIJITIOBITHOCTI Ta €JIeMEHTH 00pOOKH TPUBUMIPHUX JTAHUX.

BucHoBok

Omxe, iHTerparis 0i16miorekn OpenCV moxe 3a0e3meunTi po3poOHNKaM MOOUIBHUX JOJATKIB
HIUPOKHUI CIIEKTP AOMOMDKHUX (DYHKIIH, 3HaYHO 3MEHILYIOUH Yac, HOTPIOHUI Ha CTBOPEHHS TaKHX
3aCTOCYHKIB 3 HYJIA. BUKOpPHCTOBYIOUM BIAMOBIAHI 10 MOCTaBJIEHOTO 3aBAAaHHS MOyl 010ioTeKH,
1o30aBisieTbes Bl HEOOXITHOCTI  MHUCAaTH MPOTPaMHMM KOJA JUIsl PO3Mi3HABaHHS MpPEIMETIB,
IpojIyMyBaTH Horo onTuMisaiito. J[o Toro » BeIMKow nepeBaror Bukopuctanus came OpenCV e
T€, MO il TEXHOJIOTl € OE3KOIITOBHHUMH SIK JUIsl aKaJeMidyHOro, TaK 1 /i KOMEPLIMHOTO
BUKOPHUCTAHHS.

Cnucok BUKOPHUCTAHOI JiTepaTypu
1. OpenCV. URL: https://opencv.org/ (nara 3sepuenHs: 02.03.2021)
2. Gary Bradski, Adrian Kaehler. Learning OpenCV: Computer Vision with the OpenCV Library.
Cambridge:O’Reilly, 2008. 50 p.
3. Pabota xackamga Xaapa B OpenCV B KapTHHKax: Teopusi M IpakTuka. [HTepHer-mopranm Habr.
URL: https://habr.com/ru/company/recognitor/blog/228195/ (nara 3Bepuenns: 02.03.2021).
4. Android NDK Android Developers. URL.: https://developer.android.com/ndk (mata 3BepHEeHHS:
02.03.2021).
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VJIK 004.93

AHAJII3 3AJIAY TPEKIHI'Y ITPU IHTEFPAHIi 3D- OB'EKTIB B BIIEO
Kykosenbka C.JI., Mup3a B.O.
Onecbka HaLiOHAJIbHA aKaJeMisi Xap40BHUX TEXHOJIOT i

B pobomi npoananizosano 3aoaui, wo eunuxaroms npu inmeepayii 3d- 06'exkmie 6 6ideo 3
BUKOPUCMAHHAM mpeKiney. Pozensnymi  pisnosuou aocopummie mpekiney i Gaxkmopu, wo
enauearoms Ha egexmugnicmo npoyecy. Haeedeni npuxnaou npozpamuoeo 3abe3neuents 0.
peanizayii 3a0aui.

OcTaHHIM YacoM BC€ 4YacTilie 3'SBISEThCA HEOOXIMHICTh iHTEerpamii pizHHX TpadidHuX
00'eKTiB B Bi/1e0. Y HalNpOCTIIOMY BHIAJKY BipTyajbHI 00'€KTH HAKJIQAAIOTHCS MOBEPX Bigeo 6e3
ypaxyBaHHsI T€OMETPIi, 1[0 BUTIISAAAE BEIbMU HEMPUPOAHBO. J{J1s1 TOTO MO0 IOMOTTHCS TIPUPOTHOTO
HAKJIaJCHHS BpPaxXOBYEThCsl reoMeTpis cueHu. KopekTHy iHTerpariito BipTyalnpHOro 00'exkta B
pealibHe OTOYEHHsI 3a0e3MeuyloTh CUCTEMHU TpeKiHTy. Meroro crmocTepekeHHs 3a 00'ekTamMu abo
TPEKIHTy € BCTAaHOBJICHHS BIAMOBIAHOCTI MK OO'€KTaMHM B IIOCIIZOBHOCTI KaJIpiB, a TaKOX
BHU3HAUEHHS X TPAEKTOPIH 1 IBUIKOCTI PyXYy.

[TocranoBka 3aBmaHHs TpekiHry. Jlana mocnigoBHicTs kaapis {It (X, y)}. 3amanuii 00'ekT
crioctepekeHHs1 (Moxke OyTH Kkinbka). [loTpiOHO: BUSBUTH 00'€KT HA KOKHOMY KaJpi, BUBHAYUTHU
Tpaektopito o0'ekta. IlomoxkeHHs o0'ekTa Ha 300pakeHHI 3 HOMEpPOM K TO3HaydaeThes PK.
TpaekTopiero pyxy 00'ekTa HA3UBAETHCS MOCTIAOBHICTh HOTO 10JI0%KeHb Ps, Ps + 1, ..., Ps + [-1, ne
S - HOMEp TIEPILIOTo KaJpy, Ha sIKOMY OyB BUABICHII 00'€KT, [ - KUTbKICTh KaJIpiB IMOCIIJOBHOCTI, /1€
crocTepiraeTbcst 00'ekT. Pesynprar — HaOip TpaekTopid pyxy LIJIBOBHX OO'€KTIB Ha BXIiJTHUH
MTOCJTIIOBHOCTI KaJIpiB.

Ha TouHiCTh TPEeKiHTY BIUTMBAKOTH TaKi YAHHUKH:

— 4acToTa 3MiHU 300paKEHHS, OCBITIIEHOCTI CLIEHU, HASIBHOCTI IIIyMYy KaMepHu;

- MPUCYTHICTH 00'€KTIB, 1110 3MIHIOIOTH (OPMY;

- HAsBHICTh JEKIIbKOX OO0'€KTIB, SIKI OJIHOYACHO PYXaroThCS 3  OIU3bKUMHU
XapaKTepHUMH O3HAKaMH 1 IEPECiUHUMU TPAEKTOPISIMH;

- HEeNpaBUJibHA CErMEHTAIisl 00'€KTIB Ha MOMEPEIHIX eTanax 00poOKy;

— HEOOXiIHICTh 3/1IMCHIOBATH CTEXKEHHS B MacITall peaJbHOro yacy.

Tpexinr mnominserbes Ha aBa Buau: 2D 1 3D. 2D, abGo mmaHapHUil TpeKiHT,
BUKOPHUCTOBYETHCS B pa3i, KOJU HEOOXITHO MPUKPIMUTU A0 BIA3HATOTO BiJIEO LIOCH HOBE, aje Mpu
bOMY OOINTHCS TUIBKM aHIMalisMu/aedopMarisiMi 1o IUPUHI, BUCOTI 1 po3MipoM. 3D TpekiHr
BUKOPHUCTOBYETHCS B pa3l, KOJIM HEOOXIJHO TMOEAHATH BII3HATE BiJIEO 1 TPUBHUMIPHY rpadiky.
Tobto, nepopmanii/amiau OyayTh BiAOyBaTHUCS B TPUBHUMIPHOMY IPOCTOPI, @ PyXH KOMIT'FOTEPHOI
KaMepu OyAyTh TOUYHO MTOBTOPIOBATH PEAbHY KaMepy, BHKOPHCTaHy Ha 3HOMKaXx.

Bubip anropurMmy TpekiHTYy ICTOTHO 3aJ€XHUTh BiJl cHocoOy MpencTaBleHHS OO0'€KTiB.
3a3Bruail BAKOPUCTOBYIOTHCS TaKl OIUCH:

— TOYKOBHUI 00'ekT, TOOTO 00'€KT, SIKMH BHJIA€THCS OMHICIO TOYKOIO, 3a3BHUYaAl €
LEHTPOM Mac 00'eKTa;

- CYKYITHICTh XapaKTEpHHUX TOYOK, MO SIKi MOYKHA OJJHO3HAYHO PO3MI3HATH O0'€KT Ha
CYCITHIX Kajpax;

- reOMETPUYHUI MPUMITHUB, HAPUKJIIAJ eNirc abo MPSIMOKYTHHUK, ONMCAaHUNA HABKOJIO
00'exTa;

- 30BHIIIHIN KOHTYp 00'€KTa;

- Hallp pyxoMux obJacTei;

- 1HBapiaHTHI XapaKTEPUCTHKH, TaKi sIK TEKCTYpH, CTATUCTUYHI MOMEHTH 1 T. II.

[Tpu TpekiHI'y TOYKOBUX 00'€KTIB ICHYE KiJbKa PI3HOBHJIB aJTOPUTMIB: MOJEII TPEKIHTY
OKpEeMHX TOYOK, TPyH TOYOK 1 MOJeNb TJI00aJbHOrO pPyXy, B SKiH BpaxOBYETbCS pPyX BCI€l
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CYKYMHOCTI TOYOK Ha BCIX PO3INIAHYTHX KaJapax. AJTOPUTMH CYIPOBOAY TI'€OMETPUYHOTO
MPUMITUBY TPUITYCKAIOTh, IO HAa KOXHOMY KpOIll IMOTPIOHO MiIalITOBYBaTH JIMIIE KiTbKa
napameTpiB, 110 BU3HAYAIOTH MOJIOKEHHS 1 hopMy npumMiTuBY. Takuii crocid TpeKiHTy 3pydHUi mijg
yac CTeXKEHHS 3a 00'ekTaMu, Ki J0Ope pOo3IiIsftoThcs. MeToau, 3aCHOBaHI Ha OIMMCI KOHTYPIB
00'€KTiB, BUKOPHUCTOBYIOTh Y CBOiil pPOOOTI IUHAMIYHO OHOBIIIOBaHHI KpHBI, IO OOMEXYIOThH
obmacTte pyxoMoro o0'exty. Lli MeToaM BBOXKAOTHCA HAHOUIBIII CTIMKUMHM SK IO 3MiHH OCBITJICHHS,
TaKk 1 10 HAasgBHOCTI IIyMIB B OpHUTIHAIBHOMY JOKyMeHTi. [Ipu crocTtepexeHHi 3a pyXOMHUMHU
00JIaCTSIMH BIA€THCSI TOOYAYBaTH CHCTEMY, MPAILIOKYY B IIMPOKOMY Jiana3oHi MBUAKOCTEH, 3
SAKHUMH PYXaIOThCSl 00'€KTH. €IUHUM HEIOJIKOM LBOTO MiJXOIy € MOPIBHSHO BUCOKI BUMOTH JI0
0OYHCITIOBAIBHUX PECYPCIB, X04a ICHYE Pl CIEHIAIbHUX aJTOPUTMIB, IO JO3BOJISIFOTH 1CTOTHO
CKOPOTHUTH 00CST O0YHCIICHB.

[Ticns 3akiHYEHHS TPEKIHTY MporpaMa «3amaM'sTOBYE» 1 30epirae TpaekTopio pyxy, sKa
Mpe/ICTaBJICHa HA0OpOM KITFOYOBUX TIOJOXKEHb. Y CHUTYyallii, KOJIM BIACTEXKHUTH OO0'€KT BaXKKO,
MIPOBOJUTHCS IHTEPIOJAIISA KIIOYIB 1 pO3paXyHOK MUIAXY TpeKepy, 3amicTh TOro, m100
BiJCTeXKyBaTH Horo. [IpuB'sa3ka 00'€KTiB 10 TPEKEpiB MOJArae B 3aCTOCYBaHHI OTPUMAHUX KIIFOYIB
710 00'€KTY, 110 BOYJTOBYETHCS.

TpekiHr MOXe BUKOHYBATHCS B Oy/Ib-IKOMY IPOrpaMHOi 3a0e31edeHHi, ke Ma€e BiIIOBiTHI
dbyukuii, Hanpukiaan, Adobe AfterEffects, Adobe Premiere, Apple Final Cut, The Foundry Nuke,
Eyeon Fusion.

[Iporec TpekiHry, y BCiX CBOIX MpOSIBaxX, 3apa3 € HEBiJ'€MHOI YAaCTHHOK BUPOOHHUIITBA
MPOEKTIB, B SKHUX BHKOPHCTOBYETHCS KOMITIOTEpHA Trpadika. 3 1Ooro IOMOMOIOI CydacHi
KiHOQ1IbMH, aHIMaliiHI (QiIbMH, KOMITIOTEpHI Irpd Ta TejeBi3iiiHa pekiamMa CTad OLIbII
BUJIOBUIIIHAMH 1 IIKABUMH.

VIIK 004.4

PO3POEBKA 2D-TPH JJI51 PO3BUTKY JIOI'IKA, CIPUTHOCTI TA JPIBHOI
MOTOPHUKU PYK
Yabsinocbka 1O.B. SikoBenko B.O. Psa6oBosienko B.A. T'opOy.n 1.B.
(yuliyauyv@gmail.com, yakovenko@ua.fm,
v.a.ryabovolenko@gmail.com, (ilyadrbon@gmail.com)
YuiBepcuter MUTHOI cripaBu Ta ¢inancis, M. JIHinpo

YV pobomi posensoacmuca 3a0aua po3podKu i2po8o20 3aCMOCYHKY, AKUU OPIEHMOBAHUU HA
Oimeti i cnpuse opmysannio yea2u ma momopuku pyk. Ipa po3pobrena 3 UKOPUCMAHHAM
CYUACHUX 12POBUX PYWLIIE MA MOE NPOSPAMYEAHHS.

CydacHi KOMII IOTEpHI TEXHOJOTi PO3BUBAIOTHCS IIBHIKHUMH TeMIlaMu. Bxke chbOrogHi Taki
HampsIMKN K BIpTyaJlbHa Ta JIONIOBHEHA pEalibHICTh, KOMII'IOTEPHI ITPH € YaCTUHOIO HAIIOIo
MOBCSAKAEHHOTO KUTTSA. OUeBHIHO, 1110 OJHIEIO 3 MPUYMH MOMYJSPHOCTI B1JICOIrOp € Te, 10 JIOANHI
B3arajii npuTamMaHHa irpoBa noseinka [1].

CpborojiHi crocTepiraeTbesi 3aXOMICHHS KOMIT IOTEPHUMHM irpaMH, 110 MIBUAKO MOMIMPIOETHCS,
0coOMMBO cepen miTed 1 miamiTKiB. Po3poOieHi OCTaHHIMH pOKaMW MYJIbTUMEAINHI HaBUYaIbHI
TeXHOoJIOT1i, moOyaoBaHi Ha irpax a0o y SIKUX BHUKOPHUCTOBYIOTHCS €JIEMEHTH IrpH, BIIEBHEHO
3aiiMaloTh CBOIO HINTY B HaBUAJILHO-BUXOBHOMY TIporieci [2, 3].

Bumoru kopucTyBayiB 10 NMPOrpaMHOrO MPOAYKTY MHOCTIHHO 3pOCTalOTh a IMOsiBA HOBHUX
MPOrpaMHUX 3aco0iB Ta TEXHIYHMX MOJIMBOCTEH CTBOPIOE HEOOXIJHICTh B PO3pOOIl HOBHUX
PO3BaKAIBHUX KOMII' FOTEPHUX Irop Ha OCHOBI cydacHUX TexHoJoriil. [Ipobiaemoro € po3poOka irop,
gKki Oynu O 3 ofHOro OOKy IiKaBl BIAMOBIJIHINA BIKOBIM KaTeropii KOPUCTyBadyiB, a 3 1HIIOIO He
BUKJIMKAJIa HETATUBHUH BIUJIMB HA MCUXOJIOTTYHUMA CTaH KOopUCTyBaya. HaBiTh MIMPOKO BiAOMI irpu
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notpe0ytoTh yaockoHaieHHs. Came TOMy B poOOTI BHpIHIyeTbcs 3agada po3podku 2D-
maTdopmepy Ha 3pa3ok rpu Mapio. [IporpamMuamii TpoayKT po3poOIeHUM I JITSH ISl PO3BUTKY
JIOTiKH, CIIPUTHOCTI Ta APIOHOT MOTOPHUKH PYK.

I'pa po3pobiiena Ha pymiro Unity, 6e3 BKIIOUEHHS JT0JaTKOBHUX 010i0TeK. Yci cripaiiTi Oynu
B3STI Ha BIAKpUTUX pecypcax. CKpunTH A BCIX IrpoBHX 00’€KkTiB Oynau HammcaHi Ha MoBi C#.
Bynu crBopeHi Taki irpoBi 00’€KTH SK: TOJOBHHH I€pCOHAX, IEPENOHa, CTOSYMA MOHCTP,
CTPUIAIOUMI MOHCTp Ta Oiraroumii MOHCTp. Yci 1l 00’€KTH € HaciigyBaHUMH Bin kiacy Unit Ta
Monster, B sKoMy IMpomnucaHa ycsi (i3uka JUis MOHCTPIB Ta TOJOBHOTO repos. Takox Oynu
CTBOPEHHI CEpACYKU JJsl KUTTS TOJOBHOTO Teposi Ta O0’€KTH, SKI Il KUTTS TOIOBHIOIOTH.
YrpaBninHa 341lCHIOETECSA 3a tonomoroto kinasim W, A, S, D, CTRL Ta ITpo6i.

lonoBHMiA Tepoil Mae TpW aHIMaIii: CTOSIHHS Ha Micli, Oir Ta crpubok. KokHa aHimailis
CKJIQJIAEThCSl 3 3-5 KapTHUHOK, SKI 3MIHIOIOTBCS JCKUIbKA pa3iB 3a CEKYHIYy, POOJISIYM 1ITHO3110
IUHAMIYHOCTI. ['0J0BHUI Tepoil MOXKE CTPUIATH MIApUKaMH. AJie 3HUIIUTH HUMH MOXE TUIBKU
CTOSYOT0 MOHCTpA. [HIII MOHCTPY 3HUILYIOTHCS TIILKA CTPUOKOM Ha HUX 3Bepxy. EnuHUI 00’ €KT,
SKUH HEMOXXJIMBO 3HUINUTH € TIEperoHa, ii MOXJIMBO JHIIE mepecTpuOHytu (puc. 1). s
PO3PaxyHKy YIHIKOJDKEHb CTBOpeHUd Mmeroa ReceiveDamage(), KOTpuil BUKOPUCTOBYETbCS IS
KOXHOTO 3 IUX 00’€eKkTiB. [lo romoBHOTO Tepost BimHOCUTRCS Kitac Character.

[leperiona € ctatuyHUM OO ’€KTOM 3 €JMHOI0 BIIACTUBICTIO HAHOCHTH IIKOJY TOJIOBHOMY
reporo 1 11 HeMoXJIMBO 3HUIIHTH. J[o Iepenonu BimHOCHThCs Kitac Obstacle.

Crosunii MOHCTP € CTaTUYHUM OO’ €KTOM 3 OJIHIEIO aHiMali€r. BiH Moke HaHOCHTH WIKOIY
TOJIOBHOMY T€pOI0, KOJIU TOH JOTOPKAETHCA A0 HBOTO. J[0 CTOSMOTO MOHCTpa BiHOCHTBHCS KIJIac
Monster. CTpuisiiounii MOHCTP TaKOK Ma€ aHIMAIliI0 CTOSHHS Ha MICIl Ta MOXE CTPLUISATH 3€JICHUMHU
IAPHKAMHM, TOJi SIK TONOBHMI Tepoil cuHiMK. IOr0 MOMJ/IMBO 3HMIIMTH JHIIE CTPUOHYBIIM HA
HBOTO 3BepXxy. [lo cTpisisgiouoro MOHCTpa BiTHOCUTHC Kilac ShootableMonster.

birarounii MOHCTp Ma€ aHIMAII0 PyXy Ta MOXE pyXaTHcs Juie mo oci X BiI CTIHKH /0
cTinku. JIJIs HbOTO TaKOX 3po0JieHa 3MiHA HAIpPsSMKY MO Oci X MPH PO3BOPOTI BIPABO YH BIIIBO.
Moro MOXIMBO B3HMINMTH JIMIIEe CTPUOHYBIIM HA HBOIO 3Bepxy. Jlo Giraiouoro MoHCTpa
BIHOCUTKCHA Ki1ac MoveableMonster.

IrpoBuii 00’ €T «cepaue» Mae e oy QYHKIIIO — JOAA€ 10 )KUTTIB TOJIOBHOTO I'epost OJTHE
cepaue Ta 3HuKae. [Ipyu 3MeHmenH1 xkuTTiB 10 0 rpa 3ymuHAETHCS Ta BKIIOYAETHCS MEHIO.

I'pa mae pexxum may3u npu HaTucky Ha kHonkKy ESCAPE 3 kHonmkamMu BHXOIY 10 MEHIO Ta
MIPOJIOBIKEHHS TPU Ta FOJIOBHE MEHIO 3 KHOMKAMH IMOYaTKy T'PU Ta BUXOAY 3 IPOTpamMHu.

S 17 @

Pucynok. 1 Yci irpoBi 00’ ekt

BucHoBku. Y po0oti Oysio BupilleHa akTyallbHa MPaKTUYHA 33/1a4a 1070 PO3POOKHU IrPOBOTO
3aCTOCYHKY 3 BHKOPHCTaHHSIM Cy4acCHHX METOJIB Ta TexHousiorid B Gamedev Ta mporpamyBaHHI.
I'pa He BHMarae mMOTYXHHX pPECypCiB 1 MOXKe€ OyTH BCTaHOBJIEHA Ha OUIBIIOCTI aKTyaJdbHUX
MPHUCTPOIB. Y TOM K€ Yac BOHA € JIOCTATHHO IIKABOIO JJISl BIAMOBIHOI BIKOBOI KaTeropii . y poooTi
MpHUJIUJIEHa yBara IPOrPaMHOMY acIleKTy pO3pPOOKH TpH, MO MOXKE OYTH KOPHUCHUM IS
pO3poOHHKIB. B pe3ynbpTaTi BAKOHAHHS IPOTPAMHOTO MPOAYKTY:
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1.TIpoBeneHo aHami3 pUHKY IrPOBHX J0AATKIB;

2.BuB4eHO 0COOIMBOCTI CTBOPEHHS ITPOBUX J0JIATKIB, @ CaMe JKaHPY matGopmepis;

3.PearnizoBana 6a3a ans ctBopeHHs Oynap Oynb-skoro 2D miardopmepy 3 MOXKIMBOCTAMHU
BKJIFOUCHHS 200 BUKJIIOUCHHS Oy/Ib SKUX €JIEMEHTIB /10 IPOCKTY;

4.Po3pobnenuii 3pa3ok miaropmepy i rOJIOBHOIO MEHIO JI0 HbOTO.

Cnucox BUKOPUCTAHOI JiTepaTypu

1.YikappkoBa M. 1O., “Komn'toTepHi irpm y COIIOKYJITYpHOMY JUCKypci’, BicHuk
Mapiynoabscbkoro aepxaBHoro yHiBepcutety, Bum. 15, C. 87-95, 2018 p.

2.Jlyk’suenko K. “Komm totepHi irpu Ha ypokax mMareMaTHky’, @i3MKo-MaTeMaTHyHa OCBITa,
Bum. 1, C. 19-25, 2014 p.

3.I'natenko O. “Komn'toTepHi irpu sk 3aci6 (opMyBaHHS YsIBIEHb MOJIOJIIINX IIKOJSAPIB MPO
yacTuHU 1 Apoou”’, [lemaroriuna ocBita: Teopis 1 mpaktuka, Bum. 23(1)., C. 235-240, 2017 p.

VJIK 004

AHAJII3 POBOTH OBJIAJTHAHHSA BIPTYAJIBHOI PEAJIBHOCTI

JlagpenoB B.A., Cipenko O.I.
Onecbka HaliOHAJILHA aKa/ieMisl Xap4YOBUX TEXHOJIOT i

Ileped nouamkom awnanizy pobomu 001AOHAHHSA, HEOOXIOHO 3pPO3yMImu, wo coO0 A8IsE
8IpMYaIbHaA  peanbHicmb.  BIpmyanvbHO — peanvHicmio  88adCAEmbCsi MEXHIYHO  8i0MEopeHa
CUMYTIAYIA CBIMY, WO NepedacmvpCs MmaKumMu 8i0Yymmsiu, K. 3ip, MAKMUIbHI 6I04YMmsl, d MmaKoic
CLYX.

Ha punky obnagHanHs 1Sl BIATBOPEHHS BipTYyaJIbHOT PEaIbHOCTI 3aKPIMIIIUCS TaKi KOMIaHii,
sk: Sony, Valve i Oculus (1a qanuii MOMEHT Bxke HajiexkuTh Facebook). Y mauiii poboTi po3riisiHeMo
i mpoananmizyemMo oOiamHaHHs Bing Valve, Tak sk BOHO € CaMHM MEPEIOBHM i TEXHOJOTTYHO
MOTY)KHUM, B TIOPIBHSHHI 3 KOHKYPEHTAaMU.

VR-monomu, a6o VR-rapHiTYpH, SABISIOTH COOOI0 OKYJSpPHU, SIKI MICTATh OAMH a00 KiJIbKa
JUCIIEIB, HAa K1 BUBOJUTHCS 300pa’k€HHS AJI O4YeM, CUCTeMY JIIH3 JUIsl KOPUT'YBaHHS reoMeTpii
300paXE€HHS, a TAKOX CUCTEMY TPEKIHTY, L0 BIJICTE)XYE OpIEHTALll0 MPHUCTPOI0 B MPOCTOPI.
CucreMu TpeKiHTY JUIsl IIOJOMIB BIPTYaJbHOI PeaJbHOCTI pO3pPOOIISIIOTHCSI HA OCHOBI TPOCKOIIB,
aKcelepomMeTpiB 1 MarsitroMmerpiB. /i cUCTeM LBOTrO TUIYy BAaXUJIMBUH HIMPOKMHA KYT OIJIAAY,
TOYHICTH POOOTH CHUCTEMHU TPEKIHI'Yy KaMepl HE BAAEThCS BIACTEKUTU HAXUJIIB 1 MOBOPOTIB TOJIOBU
KOpUCTYBayd, a TAKOX MiHIMalbHA 3aTPUMKa MIX JIE€TEKTUPOBAHWEM 3MIHH IOJIOKEHHS TOJIOBH B
MPOCTOPi 1 BUBE/ICHHSIM Ha TUCIUIET BIAMOBIIHOTO 300paXkeHHs. [1]

V monomax Bin kommanii Valve, € nBa BaxnuBHX (akTopa, Ui 3aHYPEHHS Y BipTyalbHY
pealibHICTh, BIICTEKEHHS TOJIOBU Ta BIACTEKEHHS PYXIB.

BincrexxeHHs TOJIOBM yBasi, 110 300pa’keHHs B LIOJIOMI pYXaeThCsl BIAMOBIAHO JO TOTO, SIK
JIMBUTHCS JIIO/IMHA HAJIB 110JIOM, OyJb TO Bropy, BHM3 a0o0 3 00Ky B Oik. Taka cucrema mMae Ha3By
6D0oF (urictb cTymeHiB cBOOOIM), aHAMI3YEThCS PO3MIIIEHHS TOJIOBU IOJO OCed X, y 1 Z JuId
BHUMIPIOBAHHS PyXIB I'OJIOBU BIIEpE] 1 Ha3ak, 3 OJHOTO OOKY B 1HIIM 1 BiJ Ijieya 70 IJieya, 1HaKIle
BIJOMUX SIK TAaHT@X, HUIITIOPEHHS 1 KPEH.

Takmit migxig mo30aBisie KOPUCTYBAYiB BiJ HEOOXITHOCTI PO3CTABIATH KOHTPOJIEPH, a
KOMIIJIEKT 3 IIOJIOMOM 3HAYHO 37ICLIEBIIIOETHCS 1 3MEHIIYEThCA B po3Mipax. UuM Oiibie kamep Ha
II0JI0M1, TUM Kpallle BOHH OyIyTh BiICTIAKOBYBATH 3MiHY MOJOKEHHS.

HaBymHuUKM TakoXX BUKOPUCTOBYIOTHCS JUISI TMOCHIJICHHS BIMYYTTIB 3aHypeHHs. [loaBiliHUM,
a60 x 3D 3ByK, SIKHi1 BUKOPUCTOBYETHCS B J0JaTKaX 1 Irpax, HaJla€ BIAUYTTS PEATICTUIHOCTI TOTO,
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0 BiIOYBaeThes (3 MOCWIICHHSAM ab0 3aTyXaHHSM 3BYKIB, B 3aJIS)KHOCTI BiJI MEpPEMILICHHS IO
BIpTyaJIbHOMY CBITY).

JlpyruM HaBaKIMBIIIUM aCHEKTOM 3aHYPEHHS, € BIJIICTeXKEHHs pyXiB. B nmaHomy Bumaaky
obrosoproetbcs Texuousoris Valve Lighthouse i xkoutponepu HTC mast momoma Vive. Ilpuctpiii
BKJIIOYa€ B ceOe /1Bi 0a30Bi cTaHIN] B YaCTMHAX KIMHATH, SIKi IIyCKAIOTh Yepe3 KiIMHATY JIa3epH, sIKi
BHSIBJISIIOTh TOYHE TIOJIOKCHHS BAIlIOi TOJIOBH 1 PYK, 1 IIepearoTh iHPOpMaIlif0 Ha JATYUKH B CaMiid
rapHiTypi a00 IOPTaTUBHOMY KOHTPOJIEpi, MPUHIUI POOOTH 300pakeHO HA PUCYHKY 1. OCHOBHUM
3 IepeBar € Te, 110 B OJHii KIMHATI MOKHA BUKOPUCTOBYBATH Kijbka cucteM Lighthouse six Valve,
10 JO3BOJISIFOTH BiJICIIIKOBYBATH KiJIbKa KOPUCTYBadiB OJHOYACHO. [2]

OCHOBHOIO TTPOOJIEMOIO TAKOT'O MiIXO/AY € T€, 0 KOHTPOJIEPH IMOBHHHI PO3TANIOBYBATHCS Ha
NEBHOMY BiJICTaHI OJWH BiJ OJHOTO 1 B Mallid irpoBiif 30HI X poO3TallyBaTH NPaBHILHO HE
BIACThCA.

Pucynok 1 — IIpuauun podotu Valve Lighthouse Ta HTC kouTtpoJiepis

Takum unHOM, 1110710M Bij Valve Ta KOHTpoiepH 10 HBOTO HAJIAFOTh KOPUCTYBa4YaM HaWKpaIy
MO>KJIUBICTh 3aHYPUTHUCH Y BIPTyadbHUH CBIT 3 KOMQOPTOM, ajie LliHAa Ha L JeBalicu € JIHCHO
BEJIMKOIO, Ta TAKOXK /I KOM(POPTHOTO B110OOpaKeHHs irop He0OX1IHO MaTH MOTY>KHUN KOMIT I0Tep,
11Ha SIKOro Oy/e B IBa-TPU pa3u OliibIIa 3a IOJIOM 13 KOHTPOJIEPAMHU B LIIJIOMY.

Cnmcox BUKOPHCTAHOI JiTepaTypu

1. BipryanbsHa peansHicTs [ Enextponnuii pecypc| // Bikinenis — BiibHa eHIuKIIoneis.
— Pesxxum moctymy: https://uk.wikipedia.org/

4 VIVE Support [Enextponnuit pecypc] // VIVE. — Pexum noctymy:
https://www.vive.com/ru/support/vive/
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YK 004.9: 902

OCOBJINBOCTI BUKJIAJJAHHS KOMIT'FOTEPHOI TPA®IKA B YMOBAX
JTUCTAHIIIMTHOI' O HABYAHHS
Boiiko® O.I1., Pomaniox’ O.H., Kormk? C.B. (boykoalex60@gmail.com)
'Binnupknii HALiOHAILHYIT TeXHIYHMI YHiBepcureT,
?OnechKa HANOHAIBLHA aAKATEeMist Xap40BUX TEXHOJIOTIi

Posenanymo ocobausocmi euxnaoanus Komn'tomepHoi epaghiku 8 ymosax OucmanyitiHo2o
HasuaHus. Ilpoananizosano memoouuni acnekmu 8UKIA0AHH OUCYUNIIHU.

Croroani xomm'torepHa rpadika [1, 3] BUKOPHUCTOBYETHCS B PI3HMX Taly3siX JIHOJCHKOI
TISUTBHOCTI: JOCTIDKEHHS B PI3HUX HAYKOBHUX, a TAaKOX NMPHUKIATHUX cepax, eKCIIepuMEHTaIbHE
MPOEKTYBaHHS, CTBOPEHHS pEKJIaMHOI MPOAYKILi, MOJEIIOBaHHS OJArY, 1HTEp'epiB, CTBOPEHHS
IaTepHeT-CTOPIHOK, MyJIbTUMETIa IPE3eHTallil, 00JI1aCTh Telle-, @ TAKOXK BiJIGOMOHTAKY.

Indopmariitai TexHOJIOTI € ehEKTUBHUM IHCTPYMEHTOM, IO JOIOMAara€e 3MEHIIUTH BUTPATH
Ha HABYAHHS Ta 3HAYHO MIABUIINTH SKICTh HABYAILHOTO MPOIIECY B Tay3i KOMIT I0TepHa rpadika.

HaBuanHst koMIm'rOTepHi# rpadili po3TIsIaeThes, B JaHUK TIEPioJl Yacy, sK 0a30BUH €JIEeMEHT
OCBITH, a TAKOX SIK CAMOCTiiHA HAYKOBA JUCIUILTIHA (OPMYBaHHS 1H(DOPMATHBHIX TEXHOIOTIH.

Xin BUKIagaHHS OyAb-sKOI AMCUMIUTIHM Ma€ Bl YaCTHHH: BUKJIAQJAaHHA, B XOJl SIKOTO
BiOyBa€ThCsl Tepenaya CUCTEMH 3HaHb, JOCBIAY MPaKTHYHOI poOOTa; HABYAHHS, SIK OCBOEHHS
3HaHb, @ KPIM TOTO MPAKTUYHOTO JOCBIAY 3a IOMIOMOTOI0 WOT0 PO3YyMiHHS, CIPUNUHATTS, 3MiHHU, a
TaKOX 3aCTOCYBAHHS (IiSUTBHICTD YUHS).

[Iporiec HaBYaHHS 3/IHCHIOETHCS B KIJIbKA €TaIllB.

Iepuuii eTan Mae Ha MeTi HaJaTH CITyXauaM HaHOiIbITy KilbKicTh indopManii. Im HagaeThes:

- KEPIBHUIITBO 3 OMTUCOM MOJKJIMBOCTEH 1HCTPYMEHTIB ITAKETIB IPOTrpaM;

- 3aBJIaHHS HA BC1 HEOOX1/IHI IHCTPYMEHTH;

- mpodeciiiHi BUMOTH JI0 MOJIaHHs Pe3yabTaTiB poOOTH;

- iH(opMarlist Mpo mporpamy, SIKy MO>KHa BUKOPHCTOBYBATH.

Cryxau 3naiiomutrcs 3 iHTepdeiicom nmporpamu Photoshop (Krita, InSkape Toio), criiibHO 3
TEMAaTUKOI0 33Ja4, BHUKOHYE BCTAaHOBJICHY BIIPaBy, a TaKOXX NPOIOHYE CBOE pIMIEHHS, SKE
0OTrOBOPIOETHCS PA30M 3 BUKJIAJaueM.

Hpyruii eran peami3yeThcs 3aBISKM BHKJIagadeBl. Bukmagad MOSCHIOE KOHIIETIIIO
CaMOCTIMHOIO 3aCBOEHHS TIpadiuHux nporpaM. Haronomrye, 110 BHKOpPHCTaHHS HPOTPaMHUX
KOMIUIEKCIB 3QJICKHUTH Bl TEMAaTHKU Ta il XapakTepHUX puC. BiH TakoX Ja€ KOPOTKUH OIS
OpOrpaMHMX KOMIUIEKCIB, iXHIX KJIIOYOBMX MoxJMBocTed. Ha 1mpoMy erami BuKIajad, 3
BUKOPHUCTAHHSAM CIAWJ-JIEKIH, [IPUKIAAIB MOSICHIOE OCHOBHI MPUHIUNU (popMyBaHHS TpadiyHUX
JaHKX, OCHOBHI (hopmH 3anucy rpadiunoi iHpopmarllii, cmocodr OTpUMaHHs, a TAKOXX 3aCTOCYBAHHS
rpacdiuHoi iHPOopMmarii.

Tpetiii eran nepenbavae caMmocTiiHy poOoTy yuHa. Ha mnpomy erami miaTpUMyeThCS
1HaUB1IyabHUHN Tiaxia. Ciyxad caMOCTIMHO 3A1MCHIOE pOOOTY 3 KOMITIOTEPHOI rpadiku, paasduch
3 BUKJIQ/IavueM.

UYerBeptuii eran mnependadyae KOHTPOJb MJISUIBHOCTI y4YHSA 1, NpU  HEOOXIAHOCTI, i
JI0OTIpaIIOBaHHS.

Cucrtema AUCTaHIIMHOTO HaBYaHHsS B nucnuiuiiHi Komm’torepHa rpadikay Hakiamae IesKi
BUMOT'H JIO MaTepiaibHO-TEXHIYHOTO 3a0€3MeYCHHS.

Jns opranizanii BUBYEHHSI MPOTPaMHHUX MPOIYKTIB Ciij 3abe3nednuTd OyIb-sSKOro ciyxaua
IUCTpUOYTUBOM BiJIIOBITHOTO IPOTPAMHOT0 3a0e3MeueHHs .

HaiiGinpin  3py4HHMil BapiaHT JUIg OpraHizamii TNporecy HaBYaHHS - OE3KOIITOBHI
MynbTUIIaTGOpMeHHI Tpadiuni pemaktopu Taki sk Photoshop Online, Krita, BexTopHHit
rpadiunuit penakrop Inkscape Toro.
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Lle mporpaMHue 3abe3neueHHsl, AKe (YHKIIOHYE IiJ yINpaBJIiHHAM OIepauiiHuX cucteM Mac
OS X, Windows i1 Linux, mae B cBOeEMy pO3IMOPS/DKEHHI CXOXKUU (yHKITIOHAN Ta iHTEepdenc 3
MONI0HUMU KOMEPIIHHUMU TpoayKTaMu. Lle TocuTh BUTIAHHIA 3 EKOHOMIYHOT TOYKH 30py BapiaHT.

VY GaraThoX BHUIAJKax MPH IHWCTAHIIMHOMY HaBYaHHI 3 KOMIT FOTEpHOI rpadiku, BUHHUKAIOThH
TPYIHOII[I CAMOCTIHHOTO OCBO€HHS HOBOTO TIPOTPAMHOrO 3a0e3MedeHHs. Y CcIyxadiB € JBa
3aBJaHHS: MO-TIEPIIIe, BUBYMTH CaM IIPOrpaMHUI IPOIYKT - Horo iHTepdetic, baratoyHKIioOHAIBHI
MO>KJIMBOCTI, cIOCOOM POOOTH 3 HUM 1; O-APYyre, HABYUTUCS BUKOPUCTOBYBATH I1i MOXJIUBOCTI ISt
BUDILLIEHHS MEBHUX 3aBJaHb. Y KJIACUMYHOMY OYHOMY HaBYaHHI Clyxadl BUKOHYIOTb NPAaKTHYHI
3aHATTS B KOMIT'IOTEPHOMY KJaci mij Oe3nocepeHiM KEepiBHHITBOM BHKJIANaya, a TAaKOX MalOTh
MOJKJIMBICTb OIEPATUBHO OTPUMATH MOPAy B pa3i BUHUKHEHHS TPYIHOLLIB.

Ha BinMiHy BiJ HUX, CIyXadi, SKi HABYAIOTHCS AUCTAHIIHHO, ITOBUHHI CAMOCTIHO OCBOIOBATH
HOBE IpOrpaMHe 3a0e3NEyYeHHs, a TaKOX BUPILIYBAaTH 3a/adi, 110 BUHHUKAIOTH NpPU BUKOHAHHI
3aBJIaHHS.

Crnix cynmpoBOJKYBaTH Oyab-SKHH 3aCTOCOBAaHMM NPOTPaAMHUM MPOJYKT IHCTPYKISMH, SKi
JOKJIA/IHO Ta BIAKPHUTO OMHUCYIOTH BiAMITHI pUCH iHTEepdeiicy KOMI IOTEPHUX MPOTpam, a TAKOK 1X
(YHKIIOHATLHUX MOKJIMBOCTEH.

Teopernuni nani kypey «Komm’orepaa rpadika» 3000B's13aH1 TOCTABIATUCS YUHAM CHUIBHO 3
IPAaKTUKyMaM{, a TaKOX [IONOBHIOBaTH IX, 3HIMKaMM 3 €KpaHy, BiJIe0 IIOBI[OMJICHHSMH,
VIPaBIIHHAM BiJIAJICHOTO JOCTYIy, IMOBSI3aHUX 3 CaMUM MporpamMHuM 3a0esredeHHsIM. Kpim
I[bOTO, HA MEPBUHHUX €Talax [JOIYyCKAETbCS KOPUCTYBAHHS BIACOPOJIMKAMHU, L0 IOKa3ylOTh
KITIOYOBI IPUHOMHU pOOOTH B TIPOTPaMi.

Jlis mpoMiXKHOTO 1 MiJICYMKOBOTO KOHTPOIO J03BOJIEHO BUKOHAHHS OCOOMCTHUX IPOEKTIB.
Hanpuknan 3 KOMITIOTEPHOTO KHBOIHUCY, BEKTOPHOI Tpa(ikd Y¥ TPUBHUMIPHOTO MOJICIIOBAHHSI.
Takult migxin HaJa€e y4yHAM BEJIHMKI MOXKIMBOCTI IPOSBUTH ceOe, a TaKoX TO3BOJIIE BUUTENIEBI
OLIIHUTH MHUCIJIEHHS Ta TBOPUi 34I0HOCTI yUHsI.

[Tpu opranizamii HaBYaJIbHOTO I[POLECY CIiJ TAaKOX MaM'siTaTd, MO0 Ui CY4acHOTO
npodecioHasia BaXKIMBO HE TUIBKM BOJIOAITH TICBHHUMH TEOPETUYHMMH 3HAHHSIMH B Tairy3i
KOMITFOTEpHOI rpadiku, a i MPaKTHYHUMH HaBHYKaMHU B pOOOTI 3 MporpaMaMu, MaTH 3/1aTHICTh
MpaIOBaTH B KOMaH/I, a 1HOAI 1 KepyBaTH HEI0. B KOHTEKCTI MMCTAHIIHHOTO HaBYAHHS 3aBJaHHS
npuaOaHHS TaKMX BIACTUBOCTEH MaroTh ocoOiuBe 3HaueHHs. HanexHy yBary ciif NpuaiIsaTH He
TIJIBKA OCOOMCTUM KOHCYJIbTALlISIM, aJle 1 OpraHi3aiili KOJEeKTUBHOI AISNIbHOCTI CIyXayiB.

CyuacHl KOMyHiKalliiiHi 3aco0M /J03BOJIAIOTH OPTraHI30BYBAaTH CIIKYBAaHHS CIyXadiB MiX
co0oro.

VY cucteMi AMCTAHIIAHOTO yIpPaBIiHHS HaBUYaHHSAM Z0oOom iCHY€ JIEKiTbKa MOIYIiB, TAKUX SIK:
JIEMOHCTpaIlisi eKpaHy, d4aT, IO Jia€ MOXJHMBICTh YYHSIM OJHOYACHO DPO3MOBIISITH, JUTUTHCS
MOBIIOMJIEHHSIMA Ta 300pakKeHHsSMH B pealbHOMY dYaci; a, KpiM TOro, ¢opyMm, B sIKOMYy OOMiH
JaHUMM Cepesl yciMa ydyacHUKAMU TMPOLeCcy AUCTAHLIWNHOTO HaBYaHHS, ABJI€ yYHSAM OuIblle 4acy
JUIS T11ATOTOBKM BIJMOBIJEH 1 HOTO, TaKOXK, JOMYCKAE€THCSI BUKOPUCTOBYBATH 3 METOIO IPOBEICHHS
muckycid. Cryxadi MOXYyTb 3a/aBaTd OJIMH OJHOMY NUTaHHS, IUIMTHCS JTyMKamH I0J10
3aIlpOMTOHOBAHUX NPOOIIEM.

Slkmo BpaxoByBaTH OCOOJMBOCTI OpraHizaimii BiJIQJIGHOTO HaBUYaHHS 3 KOMII'FOTEPHOT
rpadiku, TO MOKHa 0OOpaTH OAMH 3 HACTYITHUX HIISAXIB:

1) poboTa Ha BialeHOMY MOTYXKHOMY KOMII'TOTEP1, 10 SIKOTO HAa/la€ThCs BiAAIEHUN JOCTYII.
Jinst oprauizalii Takoro JOCTYIy BBOJUTHCS PO3KIIAJ 3 3a3HAYSHHSAM 4acy Ta JaTh JOCTYIy, Ha Ky
cllyXay MO)Ke 3aIrucaTHcs BijjaieHo. B 3a3HaueHuil yac yyHeBl BIAKPUBAETHCA JOCTYII 1 BIH MOXeE
BUKOHYBaTH HEOOX1/IHI MaHIMy il B rpadiuHiil mporpami,

2) nmopTaTuBHE OOJIaJHAHHS JOCTABJISETHCS YYHEBI J10I0OMY, /i€ BiH MO IHCTPYKII 3/1MCHIOE
HOro MigKJIIOYEHHS 1 HAaCTPOMKY, a MOTIM BMKOHYE OTpPHMaHI 3aBJaHHA. SIK 1 B HonepeaHboMy
BapiaHTi, TOCTYI 10 OOJagHAHHS T€XK Ma€ OOMEKEHHI YacOBUM 1HTEPBAJI, TaK SK MPOIEC HAaBYAHHS
MOBUHEH OYTH JHMHAMIYHUM, a TaK CAMO €KOHOMJISATHCS KOIUTH Ha MPUAOAHHS BEITUKOI KiTBKOCTI
HaOOoPIB, 3 OISy HA IXHIO JIOCUTh 3HAUHY BapTICTh.
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HaiiuacTime BHKOPUCTOBY€ThCS MNepiInil nuiax. Tak sK JKBIIYeThCS BEJIMKAa YacTHHA
npoOJjieM 3 TOPYIICHHSIM TEeXHIKM Oe3neku. ICHyIoTh OUThII THYYKi MOMJIMBOCTI 1 HACTPOWKH,
CHUMYJISILIIF0O BUKOHY€E TUTBKH OJMH MPHUCTPIH, a Ti, SKUX HABYAIOTH OTPUMYIOTH 10 HHOTO JOCTYII.
Takum yuHOM, MaeMoO €(pEeKTHBHY, THYYKY Ta OLIbII €KOHOMIYHO BUTIIHY MOJETb peajizarlii
moi0HOTO poay poOiT.

Ille BaxmWBO, 1O TPH OpraHi3aiii HaBYaHHSI KOMIT'IOTEpHIH Tpadimi B JAMCTAHIIHHOMY
¢dopmari icCHye BHCOKAa MOXIJIMBICTh NMOJAHHS HENpPAaBOUBUX pe3yibTaTiB. ToMy KOpHCHUM Oyne
po3poOKa 3aBJaHb /I KOHTPOJIIO IXHBOTO OIIHIOBAHHS, SKI MaJIOBIPOTIIHO 3HAWTH B MEpPExi
Iarepuer. Croau BimHOCHUTBHCS TepeBipka rpadiyHuX 300pa’keHb HAa aBTOPCTBO 3a J0IIOMOTOIO
Google mormryky, OTpHMaHHS Bif ClyxadiB 300pakeHb IMOETAIIHOIO BHUKOHAHHS CBOEI poOOTH,
(bopMyiIIOBaHHS MUTaHb, 3aBJaHb, YMOB 1 IPUKJIAIIB [T BUPIILICHHS.

VY peanmizamii AUCTaHIIHHOTO HAaBYAaHHS BEJIUKOI MOMYJSPHICTIO KOPHCTYIOTHCS TECTOBI
(bopMH KOHTPOJIIO, OCKUIBKM BOHH BUKOHYIOTBCSI aBTOMAaTH30BaHO a00 MOBHICTIO aBTOMATUYHO, 110
TATHE 32 COOOI0 MEHIIY BUTPATy YaCOBUX PECYPCIB BUMTENS IS mepeBipku 1ux polOiT. Jlo Toro x
Cy4acHI TECTYIOUi CHUCTEMH 3a0e3Ie4eHI MOMIIMBICTIO aHaNIi3y PO3TOPHYTHX BIAMOBIICH, IO
naroTbes yuHsam. Hanpuknan:

2.YxaxiTh ¢GopMaT, 10 Mae HaWMeHIHH oOcsar daiimy npu 30epexeHHI OJHOTO W TOro
CaMOT'0 pacTPOBOI0 300PaKEHHS.

1- gif

2.wmf

3.jpg

4. bmp

[TepeBaroro BignaneHoi GpopMu B JaHOMY BHUIIAJKY € JIAIIE OJHOKPATHICTH CKIIAJ@aHHS TaKUX
3aBaHb. [10oTIM ciif TIABKM aKTyalli3yBaTH MaTepiall, 1[0 BMMarae 3HauHO MEHILE BUTpAT 4acy
BUKJIa/1a4a.

Jns  ycmimHoro 3acTocyBaHHsS KOXHOI 13 (opm HeoOXiTHO TPOKOHTPOJIOBATH YMIHHS
CITyXadiB MMPAILIOBATH 3 CUCTEMOIO BiJJIAJICHOTO HABYAHHS Ta PO3BUHYTH HABHYKHU CHUIBHOI poOOTH.
Ile HeoOximHO nansi (GopMyBaHHS T[O3UTUBHOTO pE3ylbTaTy, 100 ciiyxad He BiauyBaB cebe
JTUCKOM(OPTHO, HIOUTO HOMY OIHOMY JOBOJUTHCS BHUKOHYBATH IO POOOTY. 3aJeKHO BiA
MacoBOCTi, pOJb KOJIETM MOXXE BHKOHYBaTH Y4YUTENb, KOHCYJIbTYIOUM Y4HsA, abo 3K HOro
OJTHOKJIACHHUKH TIiI KOHTPOJIEM BUUTEJIS.

["oBopsiuM nmpo camocTiiHYy poOOTYy 3 KOMI'TOTepHOI rpadiku B qUCTaHIiiHOMY (hopMmaTi, ciif
BUJUIMTH JIeKUIbKa creun(iuuuxX MOMMPEeHUuX Horo Qopm: dYar-3aHATTs, BeO-3aHATTS, BeO-
KoH(pepeHIii. 3ynuHuMOoCs Ha KOAKHOMY 3 HUX JOKIJIAIHIIIE.

Yar-3ans1T4 - cMHXpOHHA (hopMa opraHizailii, Tak K KOXK€H YYaCHUK Takoi poOOTH B pexuMi
peaTbHOro Hacy MOXE CIIOCTEpIraTH 3a XOJOM BHMKOHAHHS poOOTH, CHUIKYIOUHUCh IPH LBOMY 3
KOXHHUM 3 YYaCHHUKIB Ipolecy. Taka npakTuyHa poOOTa HOCUTh MacOBUN XapakTep 1 HE MIIXOIUTh
s iHuBiAyaisHOi poOotu. [TonibHa dopma opranizamii miaxoAuTs Ouiblie A1 PoOOTH BCHOTO
KJ1acy abo TeBHOI MITPYIIH.

Be6-3aHATTs - 1aHa opMa BiIPI3HAETHCS MOXKIIMBICTIO pealtizaiii OiIbI TpUBAINX POOIT, SIK1
HE BUMAararTh OJHOYACHOI MPUCYTHOCTI BCIX YYaCHUKIB OCBITHROTO Tiporiecy. Llg ¢opma pobotu
OlbIIIe HAaraaye MOMIMPEHUH B Mepexi GopyM, Ha SIKOMY OOTOBOPIOETHCS SIKECh OKpEME MUTAHHS.
ITpupoHo, BIIMIHHOCTI TOJIATAIOTH B CHEI[1aTi30BaHUX 1IHCTPYMEHTaX POOOTH.

Be6-koHdepeHIiii - MpoBOAATECS «OO0MMUYSAM 10 OOMUYUs», TOOTO YYaCHHUKH CaMOCTIHHOI
poOoTH MpHUCYTHI Ha 3a3/1aJeriap 3allaHOBaHIN 3ycTpidl B MEPEXKEBHUX pecypcax, sKi 3abe3neuaTh
3a3HaYeHl BUMOTH. 3 1Ii€i NpPUYMHHU, A TPOBeAeHHA crneuudiuaux Qopm, opraizaTopu
3BEpPTAIOTHCA JJO CTOPOHHIX OE3KOIITOBHUX CEPBICIB, IOCTYITHUX B Mepexi [HTepHeT.

CrpustiauBuM (GakTOpOM BUKOPUCTAHHSA CHUCTEMHM BiJJJaIEHOTO HAaBYAHHS 3 KOMII IOTEPHOL
rpadiku € MOXXJIMBICTh JIKBIlyBaTHM HEJOCTATHICTh 1HAMBIAYaJIbHOTO MIAXOAY 1 HEAOCTaTHICTbH
yBaru sika TPHIUIIETBCS KOXHOMY CllyXady, HEIOCTaTHICTh 3aCTOCYBaHHsS aKTUBHUX (HopM
HaBYaHHS B KOHTEKCTI YPOKIB, IO MPOBOASTHCS B Kiaci. 3'SBISETHCS MOXKIIUBICTh aKTHUBIZYBaTH
yBary i mi3HaBaJIbHUH 1HTEpEC.
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OTxe, pealtizyeTbesi MOXKIIMBICTD MIEPEMOTTH JISIKI HETOMIKHM KIAaCUYHOI ()OPMH HaBYAHHS:

* JIIKBITYETHCS TIOCTIHA MpoOIeMa 3 BiJIB1IyBaHICTIO;

* MOXJIMBICTh HABYATHUCS JJISl TUX, XTO HE MOXKE 3 TUX UM IHIIMX NPUYHH OyTH MPUCYTHIM Ha
3aHSTTAX, 3a3BUYAll 11€10 MEPEIIKOI0I0 € CTaH 370POB'S;

* LJI0J000BUH IOCTYII 1O MaTepialliB YpOKY, B TOMY YHCII JI0 JIEKIIii, BiZ€O-POIUKIB TOLIO;

* MOXJIMBICTh HaBYaHHS COIIAIbHO HE3aXUILEHUM 1 MaJIOMOOUIBHUM BEpCTBAM HACEJICHHS;

3aBIsSKM HOBHM TEXHOJIOTISIM B KOMIT IOTepHiil Tpadimi, 0COOIUBO MOB'I3aHUM 3 BipTyaJibHOO
peanbHICTIO, BIIOYBAETHCA MUMOBIJIbHA TpaHCHOpPMAIS COPUHHATTS MiAPOCTAIOYUM TOKOJIIHHIM
HaBKOJIMIIHBOTO CBiTy. BiH cTae Oinbm GaraTtorpaHHUM, 3 PI3HUMH TOYKaMH orisgy. Lle moxe
MIPUBECTU JI0 CEPHO3HOI HEOOX1THOCTI 3MIHM CTaHJAPTIB 1 MiAXOAIB A0 HaBYaHHs. /leski HaBITH
MOMIYal0Th, M0 HEe3a0apoM BIACTHCS BIUIMBATH Ha HANCBiIoMi (YHKIHIT Monubu. Bemuky poiib
TYT, 3BUUAHHO K TPalOTh PO3POOKH B ray3i MITYYHOTO IHTEJIEKTY.

3a yMOBH YCHIIITHOTO BIPOBAKEHHS JaHUX PO3POOOK B OCBITHIM MpoOLEC 3 KOMIT FOTEPHOI
rpadikv, BOHM TIOBMHHI BHCTYIHUTH JPKEepejJaMHu IIiJBHINCHHS MOTHBAIll 10 Oe3nepepBHOTO
HaB4aHHS. BignoigHo OymyTh MOTPiOHI BIOCKOHAJIEHI METOH, SIKi HAlaBaTUMYTh CTUMYJIIOIOYHMA
xapaktep. [Ipu BigmareHoMy HaBYaHHI 0OOB'SI3KOBUM 3QJIMIIIAETHCS TE1aroriyHa B3aeMOIis 1 BIUIUB
Ha IHTEpeC Ta JOCATHEHHS CIyXadiB, II€ 1 € BIIMIHHICTIO BiJl BIpTYaJIbHOTO CIIUIKYBaHHS.

SIki K MO3WTHBHI 1 HETaTUBHI (PAaKTOPH TUCTAHIIMHOIO HABYAHHS 3 KOMIT FOTEPHOI rpadiku
BIUTMBAIOTH HA MCHUXIKY CIyXadiB.

[To3uTHBHI:

* BIpTyaJIbHE CEpEIOBHINE IMITye UYMHHHKH PEaJbHOrO CBITY Ta JIO3BOJISIE 3IHCHIOBATH
MpOLIeC HABYAHHSA 3 MEHIIIUM PU3UKOM JUISI 3I0POB'S 1 AISITBHOCTI YUHS,

* 3HIKCHHA IICHXOJIOTIYHOTO HABAaHTAKEHHS HA YYHS 33 JIOTIOMOTOI0 HEpPEaIbHOTO
CHUIKYBaHHS «BIY-HA-BiY», 103BOJIA€ cPOpMyBaTH BIAYYTTS ICHUXOJOTTYHOTO KoMdopTy mpu
BiJICYTHOCT1 BUJIMMOCTI JIFOJIMHU, 3 SIKOIO BU CITIIKYETECS;

* MOXJIUBICTH (POPMYBATH YMOBH [UIsl MOJIIIIEHOIO CAMOIMI3HAHHA JIIOJIWHU, (popMyBaHHS
BJIACHUX LIHHOCTEH.

HerarusHi:

* [Ipu BiICYTHOCTI KMBOTO CIILJIKYBaHHS CTa€ IIPOOJEMATHYHHUM IIepeaada COIiaJbHOrO Ta
KYJIBTYPHOTO AOCBIly, Maja KUIbKICTh €MOIIHHOTO CILUTKYBaHHS;

* CKJIaJIHE CTAHOBWINE Yy BUOOpPI METOJIB HABYAHHS [JII BUMTENsA. AJDKE TEBHI METOJIH,
BJIACTUBI JKMBOMY CIIUIKYBaHHIO HE MOXYTh HpaIlOBaTH TaK caMO €(EeKTUBHO, SK TpHU
BIpTYyaJbHOMY;

* KapAMHaIbHE 3HEOCOOJIEHHS OCBITHBOI'O MPOLIECY NPU BUKOPUCTAHHI TIJIBKU MEPEKEeBOL
B3aemozii. [loripuryerscsi CEHCOpHA 3/1aTHICTD yUHS.

XapakTepHOI OCOOJIUBICTIO HABUYAHHS € HE TUIbKU OTPUMaHHS HOBUX 3HaHb, ajle 1 HaJlIEHHS
oTpuMaHoi iHopmariii nesHuM ceHcoM. Ciiyxad MOBUHEH PO3yMITH, IO s 1H(OpMaIlis, 11l 3HaHHS
oMy 3HaJOOJATHCS B KUTTI, IO BCE T€, L0 BiH BUBYAE 3 KOMII IOTEPHOI rpadiku, Mae CeHC
MOTANIBIIIOTO 3aCTOCYBAHHS B PI3HUX JKUTTEBUX CHUTyalisXx. CIOCTEpPEeKEHHS IOKa3ylTh, IO
Hauuvacrtime I ocobnuBicTh OyBae 3ary0OjeHa, a 3aMmicTh IbOTO BiIOyBaeThcs OaHalbHA
KOHCTatais (paxTy, 10 ciiyXad «IMOBHHEH» BUBUMUTH BIJIMOBIIHUNA MaTepiasl 1 BUKOHATH 3aBIaHHS,
a OCh CTUMYJISIIIT «JUIS YOTO 1€ BCE MOTPIOHO» B OLIBIIOCTI BUMAIKIB HE BiIOYBA€THCA.

Tak camMo BaXJIMBO, NPU MIATOTOBLI MaTepiainy Ul BIJJAJIEHOTO HaBYaHHS, (popmyBaTu
HOBMI Marepiaji MOCTYNOBO, TOOTO TaKUM YHHOM, 1100 IMOJa4a HOBUX 3HaHb Oyna po3aiIeHa Ha
HEBEeJIHMKI OJIOKH, SKi JIOTIYHO MiAKpimunoBanvcs 6 iH@opmaliero 3 nonepefHix OsokiB. Takum
YMHOM OCBO€HHS HOBOT'O MaTepially 3 KOMIT I0TepHOi rpadiku Oyae mpoXoanuTH Oiabir KoM(OPTHO i
He Oy/le BUKJIMKATH TOCTPOTO HEPO3YMiHHS, a00 BTpaTH 1HTEPECY A0 Mi3HAHHS HOBOTO.

[TigBomsYM MIACYMKH CIiJ 3a3HAYUTH, IO JUCTAHIIIHI OCBITHI TEXHOJOTIi JUIs peami3arii
camocTiiiHO1 poOoTH B aucumiiiiHi «Komm’toTepHa rpadikay 3HaXOJUTh CBOE MICII€ B OCBITHBOMY
IpoIieci Ta 103BOJISIOTh HE TUIBKH Ha JIOCTaTHROMY PiBHI OpraHizyBatu poOoTy, a i 3a0I1aJUTH Yac
BUUTENIA, 33/15THOT0 HAa KOHCYNIbTaligX abo ypokax. Hamaerbcst Ouibln rHydkuil rpadik podoTu B
JAaHOMY HAaNpsIMKy, IO 3MEHIIYE ICUXOJIOTIYHE HaBaHTAXEHHs, /J03BOJIE€ PO3BUBATH piBEHb
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JTUCIUIUTIHOBAHOCTI, CaMOOpTaHi3allii i BIANOBINAIBHOCTI B CIyXadiB. 3BHYAWHO K, HE BapTO
MOBHICTIO TIOKJIQJAaTHCS Ha MOMJIMBOCTI BUIIAJICHUX CHUCTEM, JJIs IMOYATKYy BYHMTEIIO TOTPIOHO
BIJIPAIIOBATH palliOHAIbHY METOAMKY JUISl MiJBUIIEHHS €(QEeKTUBHOCTI, SKa 3TrO0JO0M IIOYHE
MIPUHOCHUTH CBOIT TUIOM.

[Tonibna opranizamis caMOCTIHHHMX poOIT 3 KOMII'IOTEpHOI Tpadiku Moxke ePeKTHBHO
BHKOPHCTOBYBATHUCS 1 HA IHIIWX HABYAIBHUX JUCIMIUIIHAX, 3aBASKH JIOCUTH BEIMKIA THYYKOCTI
MOKJIMBOCTEH CUCTEM JUCTAHI[IMHOTO HAaBUYAHHSI.

Cnucox BUKOPUCTAHOI JiTepaTypu
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Pomanrok, JI.1. KarensnikoB, O.I1.Kocosens —Binnuisa: YHIBECYM-Binauis —2007. —103 c.

3. Pomantok O. H. Oco0iuBICTh BUKJIQaHHS KOMIT'IOTEpHOI Tpadiky /yis JIiTel MKUTBHOTO
Biky / O. H. Pomaniok, O. II. boiiko //EmextpoHHi iH(poOpMaLiiHi pecypcu: CTBOPEHHS,
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koHpepeHmii 9-10 mmcromama 2020 p. — Cymw/Bimnumns @ HIKO/BHTY, 2020. -
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4. Pomanrok O. H. BucokonpoaykTuBHI METOIM Ta 3acobm 3adapOOByBaHHA TPUBHUMIPHUX

rpadiunux 06’ektiB. Monorpadis. / O. H. Pomantok, A. B .Hopuuii. —Binauus: YHIBECYM-
Biaawums —2006. —190 c.

YK 004.92

AHAJII3 ITPOI'PAMHOI'O 3AGE3IIEYEHHSA CTBOPEHHSA TPUBUMIPHUX
INEPCOHAXIB
Kyxosenbka C.JI., Aagina K.O.
Onecbka HalliOHAIbHA aKa/leMisi Xap40BHUX TeXHOJIOTii

B pobomi npoananizosano eapianmi cmeopeHHs mpusuUMIpHUX NepPCoOHAx Ci6 0l NOOANbULOT
aHumMayuu i BUKOPUCTAHHA 8 12posux abo myabmumelitinux oooamkie. Pozenanymi eamysi
BUKOPUCMAHHS T 0COONUBOCMI BUKOPUCMANHHS OCHOBHUX NPOCPAMHUX 3ACODI8.

Opnieto 3 HaWOIb1I 3aTpeOyBaHUX 1, B TOM K€ Yac, HAWCKJIAQAHIINUX o0aacTell TPUBUMIPHOI
rpadiky € CTBOPEHHsI TPUBUMIPHUX MEPCOHAXIB 1 X aHiMauis. CKIaJHICTh CTBOPEHHS MEPCOHAXKA
00yMOBJIeHA HU3KOFO puunH. [lo-iepire, THM, 110 IepCOHAX HAavacCTilIe € IEHTPATHHOI TOUYKOIO
B CIIEHI 1 HA HEOMY CKOHIIEHTpOBaHO yBary. Ilo-npyre, nepcoHaxi 3a3BU4ail MalOTh JIyXKe CKJIa/HI
¢dbopMH, [KI BaKKO CTBOPUTHU 3 IJIOCKUX MOMIroHiB. Ilo-tpete, cknagnum popmam Baxkue HaJlaTu
noTpiOHy O3y 1 CTBOPUTHU aHIMAILLIIO.

SIx HACMIIOK, HA CHOTOJIHIINIHIA JIeHb, ICHYE BEJIMUE3HUH MOMUT HAa PO3BUTOK MOXKIIMBOCTEH
IHCTPYMEHTAIHUX CHCTEM MOJIETIOBaHHA 1 aHiManii mepcoHaxiB. Jlns ctBopenHs 3D mopeni
TIEPCOHAXKa BUKOPHUCTOBYIOTHCS PEIAKTOPH 1 T€HEPaTOpH.

PenaxkTopu 103BOJSAIOTH 3MOJIENIOBATH NEPCOHAX BpyUHY 3 Hyis. Lle HafloueBuaHiNH, ane
camMuil CKJIaAHMM 1 TOBrui crmoci6. YHiBepcalbHI peJakTOpU MICTATh MaJeHbKHI Habip MpOCTUX
¢iryp i BenmuesHuid BUOIp iHCTpYMEHTIB Juid iX 3miHu. HaiiOinemn mommpeni: Autodesk Maya, 3ds
Max, Cinema 4D, Blender.

[Tpu cTBOpEHHI TOUHUX KOMii 00'€KTY 1HOMI 3aCTOCOBYEThCA TeXHOJOTis 3D CKynbNTIHTY -
CTBOpEHHS 00'eMHUX 00'€KTIB Ha 0a3i Cremiali30BaHUX MPOTPAMHHX MPOIYKTIB IJisi poOOTH 3 31-
rpagikoro, 3a JIOMOMOIOI0 MPOTrPaMHUX I1HCTPYMEHTIB SKUX MOXKHAa BUPOOIATH pi3HI Ail Hax
00'eMHIM 00'€KTOM, TaK SIKIIO O «CKYJBITYp MPAIIOBaB 3 TAUHOIO». OJHUMH 3 HAUMOMYISPHIMLINX
MporpaM 3 MOXKIIMBICTIO CKyNbNTiHTA € Pixologic Zbrush, 3D Coat i Autodesk Mudbox. Ha xanp,
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pe3yNbTaT, OTPUMAHMA 13 3aCTOCYBAaHHSIM BHCOKOIIOJITOHAJIILHOTO MOJICITIOBAHHS, HE MPUAATHHMA
JUTsl a”iMallli mepcoHaxy. Taki MozeNi BUMararTh PETOMOJIOTII - CTBOPEHHS CIIPOIIEHOI KOorii 3
HAMEHIIO0 KUIbKiCTIO moiroHiB. Kpim 11poro, Tpeba BUKOPUCTOBYBATH AOAATKOBI MIPOrPaMH JIJIs
CTBOPEHHS pO3TOPTKH, TEKCTYpYBaHHS, OCHAIIICHHS Ta aHIMAIlil.

VY pa3i, koau MOTPIOHO OTpUMATH WIBHAKUKA pE3yibTaT, SKUH HE MOTpedye BUCOKOT
peaiCTUYHOCTI, MOXHAa BHKOPHUCTOBYBAaTH T'€HEpaTopu. ['eHepaTopu NpeACTaBIsIIOTh COOO0
MporpaMu, sKi MPOMOHYIOTh HAOOPHU TOTOBHX €JIEMEHTIB. |'0TOBI MoJen MOXKHA BiipemaryBatu i
OTpPUMATH CBIH yHiKaJbHHHM 00'ekT. Takuii mpormec € reHepariero, a He MojaeldiHromM. Haioimbir
BiJIOMHMH € HACTYITHI.

MakeHuman - me Bimebhe II3 uis CTBOpEHHSI CEPEOHBOrO SIKOCTI Mojeii jroaubu. €
MOJJIMBICTh BHOpAaTH MDK KiIbKOMa BapiaHTaMM TOIOJIOTIi IOJIIFOHAIBHOI CITKHM, a TAKOX MIXK
JEeKUIbKOMa BapiaHTaMU OCHAIICHHS. [Ipy 1IbOMY CTBOpPEHHSI BOJIOCCS 1 OSTY JUISl MEPCOHaXKa
BUKJIMKAIOTh BENMKI mpoOiiemu. Mogeni, 3reHepoBani B MakeHuman, mBuame migidayts aiis
3aroTOBOK, aJl¢ HE B SIKOCTI MiJICYMKOBOTO ITEPCOHAXA.

Adobe Fuse - me mporpama misi MIBHAKOTO CTBOPEHHS SKICHUX MOJCICH JIIOJCH 3
MOJKJIMBICTIO iX momanbmioi adimarii. Ha Biaminy Bim MakeHuman, B Fuse moskina BisyainbHO i
HAOYHO CTBOPIOBATH MOJENb JIIOJUHH, € MOXIIMBICTh HAJAIITOBYBATH BCE, BKIOYAIOYU OJIAT.
Mognensb, sika TeHepyeThesi 0€3 OCHAICHHS, MOXHa ekcriopryBati B Mixamo. Ile Ge3komroBHMIA
cepgic Big Adobe, sikuit 103BOJIsIE CTBOPIOBATH CKEJIET 1 aHIMAIIIO U151 MOJIC/I1 JIFO THHH.

Daz Studio - 1e mporpama s aHiMmarii rotosux TpuBHMIpHUX ¢iryp. KopucryBauam
MIPONIOHYIOTHCS TOTOBI MEPCOHAXI, SKMX MOYKHA BHIO3MIHIOBATH 1 po3MillyBaTtu Ha creHi. [laker
Genesis Hagae HaOIp 3pyYHUX IHCTPYMEHTIB IS AE€TAIBHOI 3MiHI 30BHIITHBOTO BHIJISIY JIFOJCHKOT
Mojeni. Mo)kHa JIeTKO poOWTH Jroned pi3HUX pac, crari 1 Biky. Mogeni Bxke 3 KICTKaMH i
TEKCTypaMu. Xoua camMa I[porpama IONIMPIOETECS OE3KOIMTOBHO, BHKOPHCTOBYBaTH ii 0e3
HAsSBHOCTI 0€3J1i4i IIATHUX JIOJAATKOBHX TUIATIHIB, MapHO. Y MiJICYMKY, MOJIENIb BUIIE SIKICHOI, aJie
JIOPOTOi 1 BUCOKOIIOJIITOHAILHOIO.

Jus  renepamii mepcoHaxis yacto 3actocoByerbes iClone. iClone wmae BHCOKY
(GYHKIIIOHANBHICTD JUIS JIMLIBOBOT 1 CKEJIETHOI aHIMallil JI0Jeil 1 TBapuH, PEryIIOBaHHS OCBITJICHHS,
pyXy KaMmepH 1 HaJamTyBaHHA TepcoHaxiB. ['ojoBHa mpoOiiemMa B TOMy, IO Uit TTOBHOLIHHOI
poboTH HEeoOXinHO KymuTH Bech KomiuiekT mporpam - 3DXchange + iClone PRO + Character
Creator. MiniManpHHIA KOMITIEKT Mporpam 00iiiieTbes B 250 gonapis.

lle omun iHCTpyMeHT mpencraBuia crymiss Epic Games - MetaHuman Creator, sxwuit
JI03BOJISI€ CTBOPIOBATH PEATICTUYHI MO JIFOJICBKUX 00JUYb 3 aHIMALISIMU MIMIKH, @ TAKOXK PyXy
Tina. TBOPII KOHTEHTY 3MOKYTh MIHSTH BCl PUCH aHIMOBAaHUX OOJIMYb NEPCOHAXIB, BiJl BOJIOCCS 10
dopmu i Konbopy 3y0OiB. 3apa3 0i0moTeka rOTOBMX HaJjalITyBaHb JIEIIO OOMexeHa, aime Epic
Games o06i1se i1 po3MMPUTH OJINKUUM YaCOM .

IlpoBeneHuii aHajxi3 MPOrPaMHOTO 3a0€3MEUEHHS I MOJIEIIOBaHHS Ta TeHeparil
TPUBUMIPHHUX TIEPCOHAXIB J03BOJsIE 3poOUTH HAcTymHi BHCHOBKH. I[Ipodeciitni 3D pemaktopu
JI03BOJISIIOTh CTBOPIOBATH CKJIQJIHI €KCKJIFO3MBHI MOJIENI, ajie 1€ JOpOTe 1 CKJIaJHe 3a0e3MeUeHHs.
ITporpamu-reneparopu, Taki sk Make Human, iClone i Daz, TEXHIYHO HE € TBOPLSIMHU IEPCOHAXKIB,
a ckopinie MoaudikaTopaMu MEePCOHAXIB, OCKUTBKA BOHU 3aJI€KaTh BiJl TOTOBOTO KOHTEHTY, SKUU
MOTIM HAallaIITOBYEThCSA 1 aHIMyeThbCs. BOHHM mpuOMparoTh piBEHb CKJIAIHOCTI, aje MpU I[bOMY
3MEHIIYIOTh KUTBKICTh HHU3BKOPIBHEBHX JAETaleld i MOXJIMBOCTI HajamTyBaHHS. ONTHMalbHUM
BapiaHTOM MOXX€ OyTH BUKOPUCTAHHS I'€HEpaTopiB JUIs CTBOPEHHS 0a30BOT MOJEINI 3 MOJANBIINM
noomnparroBanasM B 3D penakTopax.
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I BceykpaiHcbKka HAYKOBO-TeXHIYHA KOH(pepeHuist
MOJIOIUX BYEHHX, ACMIPAHTIB TAa CTY/IEHTIB

«KOMII'FOTEPHI ITPH TA MYJIbTHME/IA SIK
IHHOBALIMHUNA NIIXIJI 10 KOMYHIKALII»

Oneca
25-26 6epe3ns 2021 p.
30ipHUK BKJIFOYA€E JOTOBI/II YYACHUKIB KOH(epeHIii. Te3u nomnoBiaen
nyOJIIKYIOTBCS Y BUTIISAIL, B SIKOMY BOHU OYJIM MOJaH1 aBTOPaMHU.

BianoBiganpHICT, 3a 3MICT 1 (opMy Mmojaydi Mmarepiaay HECYTh
aBTOPH CTATEM.

Penaxniiina koJieria: Kornuk C.B., lllectonanos C.B.
Komn'rorepunii Ha0ip i BepcTka: Cokonona O.11.

BignoBinaapaui 3a Bunyck: Kortiouk C.B.
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