IHTepecam CLIbCHKOr0 rOCIOAAPCTBA, HA CTaHI SIKOTO 0COOIMBO HErATHBHO B1100pas3y-
Bca MuTHUM Tapud 1891 p., B pe3ynbpTaTi 4oro Ha/I3BHYAHHO MOJ0POKYAIH TaKl BaXx-
JUBI B CIJII:CBKOFOCHOI[apCLKOMy no6yT1 3aJ1130 Ta CUILCHKOTOCIOIaPCHhKI MAIIUHU.

B neii yac crioctepiraeTbcs pyiHYBaHHsI CEISHCTBA SIK KJIACy, THM CAMHM I11JIpUBa-
I0OThCSl YMOBHM BHYTPIIIHBOTO 30yTY MPOJIYKTIB OOPOOHOT MMPOMHUCIOBOCTI, 110 3a710BO-
JIbHSIE HOTpe6y MHMPOKMX HAPOJHUX MAC, HAPUKIIAI, YMOBH Jist 30yTy TOBapiB. 3011-
HIJTHX BHyTplmHm PHHOK CKOPO CTa€ TICHHM.

B mneBHiil Mipi KOMIIEHCAIII€IO CTaB 30BHINIHIA PUHOK HA CXOJi, OTPUMAHUMN B pe-
3y/bTaTi 3aBOOBaHb B CepesHiil Asii, ane He3abapoM BHSBUIOCH, IO I{BOTO HEJOCTAT-
HBO. 3 OrJIsIly Ha BUIIIE3a3HAYCHE, 110 KIHIIS TPABJIHHSA 1MnepaTopa OJ’IGKC&HI{pa II mo-
CTYIOBO CKIIAIA€THCS HOBA 111 - IPOCYBATH 30yT POAYKTIB POCIHCHKOI IPOMHCIOBO-
cTi Ha cxifA. Y 3B'SI3Ky 3 UM JOLIIBHOIO BOaYaeThes iesa modyaou CubipchKoi 3ami3-
HUIIL, PO BUXia A0 CXiTHOTO MOpPS, PO NMPUAOAHHS HE3aMep3ardoro nopty Ha Jlae-
KoMy CXoji.

3a yac ynpaBiiHHS MIHICTepCTBOM ¢1naniB [.O.BuinerpaacbkuM OUTbII HIXK Y J1Ba
pasy 3pic eKCIOPT POCIHiChKOro xiba. Lle MOSCHIOETBCS THUM, IO MIHICTP HparHys
BUpIIIyBaTH MpoOJieMH iHycTpiami3anii Ta piHaHCOBOI CTa61n13au11 32 PaXyHOK CLIbCh-
Koro rocnojaapctsa. CUMBOJIOM IBOTO MiIXOAY CTaja MNPUIUCYBAaHUN MOMY KpHJIaTUi
Bupa3: «Camu He OyieM eCcTb, HO OyJIeM BbIBO3UTH!.

3HayHy yBary BuiliHerpacbkuil puIisiB CTBOPEHHIO 3aacy 30J0TO1 TOTIBKH, 1H1-
1[1F0BaB 301IbIIICHHS HEPSIMUX MOJATKIB: OyJIO MiIBUIIICHO MUTHUHN aKIIN3, BBEJICHI Ha-
¢ToBHi 1 CIPHUKOBHIT aKIU3H, JOAATKOBHUI aKLU3 3 pad)iHOBAHOTO LYKPY, 301IbIICHH
repboswuii 301p, HpOBlB KOHTPOJIbHO-(1HAHCOBY (1 889-1890pp.) i Tapuduy (1889 p.) pe-
dopmu B 3anisHu4HIH cdepi. IIpoBiB KOHBEpPCii JepKaBHUX 30BHIIIHIX 1 BHYTPIIIHIX
MO3HK, IO CIPHSIIO CKOPOYCHHIO IUIATEXKIB 33 JEPKaBHUM OOProM, 3HHKEHHIO Bifl-
COTKA, yNOPANKYBAHHIO z[epn(aBHoro 6opry. B kBiTH1 1892 p. IBan OnekcitoBuy Buiii-
HErpaJICbKUIl 32 CTAHOM 3JI0POB'sl MIIIOB Y BIICTaBKY 3 IOCTa MIHICTPA, 3aJIMIITUBIINCH
wieHoM JlepkaBHOI paau.

Cripg 3ayBaXkKUTH, II0 Y CBOEMY 3aB1lyBaHHI MiHICTEpCTBOM (p1HAHCIB 1 OCOOIMBO B
CBOil (piHAHCOBO-EKOHOMIYHIN TOJITHIIl BUIIHErpaachkuii BUSBUB BIACYTHICThH IITH-
POTH NOTJIAMNIB 1 AaNCKOITIAAHOCTI. barato 3 eKOHOMIYHHX 3aXOIiB, posnoyaTux npu
Bumnerpagcskomy, Oyau mponosxkeni C. 1O. Birre, sikuit 3MiHMB #Oro Ha mOCTy
MiHicTpa (iHAHCIB.
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V. K. Krasnovyd, K. B. Kuhai
GAME OBJECT SIMULATION

3D Sculpting is a modeling technology that has quickly gained popularity around
the world. It allows you to create models with a high level of detail that is not yet avail-
able in traditional 3D modeling methods. Due to this, 3D sculpting is the best technology
for obtaining realistic scenes and models [1].

Currently, digital 3D sculptures are actively used in fiction and fantasy films, in the
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arts, in industrial design. They are also used in various prototypes, photorealistic illustra-
tions and real sculptures in 3D printing, as well as in the creation of game 3D objects [3].

Two 3D modeling programs — Zbrush, 3ds Max and Blender — have been selected as
the best in this field. Traditionally, the 3D max program is considered to be a professional
tool for architects and interior designers. The reason for this is the convenience in 3D
modeling of solid objects, great freedom in creating models and high-quality modules for
photorealistic visualization. However, modern versions of Autodesk 3Ds Max allow you
to perform a huge number of functions and go far beyond architectural models.

So, the program has a well-implemented particle system, as well as animation tools.
Due to a well-thought-out mechanism for calculating physics, modeling the behavior of
hard and soft bodies does not cause much difficulty. Users control 3D models based on
the actual laws of physics, resulting in incredible realism. Zbrush is introduced as an
idea of modeling on Z-spheres and is based on models with millions of polygons and
algorithms for computing load. The program is equipped with many convenient func-
tions and modeling tools, most of which are presented in the form of brushes. They
deform the surface of the model, forming an object. Also high-level texturing, automatic
retopology is possible when transferring or exporting the model to other packages. 3D
models created in this program are relevant first and foremost in the movie and gaming
industry, where detail and realism are extremely important. It created the characters and
attributes of many famous computer games and movies, including animated ones. Many
of the tools that appeared in this program were added by completely different people
who created various functions to solve their tasks. Blender started as a commercial pro-
ject, but was later closed and revived with open source code. Compared to commercial
development, the size of this editor is only a few dozen megabytes. One of the major
benefits of the program is its multi-platform nature. Blender works equally well and is
stable on Linux and Windows. In addition, the program can even run on PCs with very
weak configurations down to netbooks. Today it is a full-fledged 3D editor in which the
user is met with a fully programmable interface and unique internal file system. At first
glance, the application shell may seem awkward and incomprehensible, but after con-
figuring hotkeys, working in Blender becomes easy and convenient. As a programming
language, the application uses Python, with which you can create your own tools, edit
the interface and the very principle of operation of the program [4]. This paper proposes
a three-dimensional sculpting system that helps users freely create models with lower
labor costs and improved product quality. Thanks to the interactive sculpting interface,
the system automatically records and analyzes users’ workflows, including brush
strokes and camera movements, and predicts what they can do in the future. You can
also accept, partially accept, or ignore proposals, and thus retain complete control and
individual style, or explicitly select and clone past workflows by source model area. The
key idea is to consider how the model of a game object is created through dynamic
workflows in addition to what is formed in static geometry. This gives the method a
more accurate analysis of user intent and a more general synthesis of shape structures
than previous workflow methods or geometric methods such as large deformations. In
order to optimize the design time and apply the methodology of 3D sculpting, it is pro-
posed to use the functionality of both programs and to refine the project of modeling a
game object.

Traditionally, this program is considered to be a professional tool of architects and
interior designers. The reason for this is the convenience in 3D modeling of solid ob-
jects, the great freedom in the creation of models and quality modules for photorealistic
visualization. However, modern versions of Autodesk 3Ds Max allow you to perform
many functions and go far beyond architectural models [2].
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C. B. Kocmpiokoeg

ICTOPIA PO3BUTKY HAYKOBUX 3HAHD ITPO BUKOPUCTAHHA
OB’EKTIB BITPOBOI EHEPTETUKHU B YKPAIHI

IIpoTsiroM OCTaHHIX JIECSTUIITH CLOCTEPIraeThCsl CTPIMKHIL PO3BHTOK CyCILIBCTBA,
HAYKH Ta TeXHIKN, SIKHii 3yMOBIIIO€ HEOa4CHHIT 10 BOTO 4acy IOMHT Ha EHEPropecypeH.
3a0e311eUCHICTh KPAiHI CHEPrOHOCISIMH € 3aMOPyKOIO PO3BUTKY HE JIHILIE EKOHOMIKH, a i
YCIX CyCIUIBHUX C(EP KUTTEMISUIBHOCTL. Y 3BSI3KY 31 30UIBIICHHSM PIBHS I[e(bIIJ;I/ITy na-
JIMBHO-CHEPreTUYHUX PECYPCIB, HEOOXiAHICTIO OXOPOHH HABKOJHIIHBOIO HPUPOJHOrO
CePE/OBHIIA, ITIABULICHHSIM LIH HA CHEPropecypCH TOLIO MOIMUT Ha BiIHOBIIOBAIBLHY
CHEPIIFO0 IIOCTIHHO 3pOCTae Ha CBITOBOMY PUHKY. OZnHIM 3 KIIFOYOBHX HAIPSIMIB PO3BH-
TKY BIJHOBIIIOBJIBHOI CHEPIeTUKH B HAILIN KpaiHi € BITpPOBA CHEPIeTHKA.

JI101CTBO 1104410 BUKOPUCTOBYBATH eHepmo BITPY BK€ OUIBII 5 TUCAY pOKIB TOMY
Hazaz. Criouatky e OyB mapyc, OTiM BITPsIHHiT MIMH. Y €BpOII BITPSKHU 3’SIBHIIHCS Y
VIII-IX cr. B T'omtanaii ocynryBaiu MOpE 3aB/IAKH po6oTi coTensp BITpsKiB. Y XVIII
CT. BITpSIHUN MJIUH OYB aTpuOyTOM Mail’ke KOKHOTO JIPyroro cena B VYkpaini. CyuacHi
BITPSIKH, 10 BUPOOJSIIOTH IPOMHCIIOBY €ICKTPOCHEPrit0, 3’siBHiuCs jmine B XX cT.
[Tepuia BiTpoBa enekTpocranuis (aani y tekcti — BEC) npomucioBoro tumy Oyiia no-
oynoBana y CIIIA y m. KnmiBnenyn (mwrrat Oraiio) y 1888 p. ¥V Pansucerkomy Corosi
nepia BEC nortyxHictio 8 kBt Oyna cnopymkena y 1929—1930 p. mig Kypcbkom, a
yepes pik y Kpumy 6yno noGyaosano Bxe Ouibity BEC motysxsictio 100 kBT, mo Ha
TO yac Oyja HaHOUIBIIOW Yy CBITI Ta YCHIIIHO MpaioBaia g0 1942 p., ane mig yac
B1iiHH OyJ1a 3pyiiHOBaHa [3].

Bitposa eHeprlsI y BII[HOBIJ:[HOCTI 1o cr. 1 3akony Ykpainu «lIIpo aJ'IBTepHaTI/IBHl
JOKEpeia EHEprii»y HaJeKUTh J10 BII[HOBJ'HOBaHI/IX (aJIbTEpHATUBHUX) JuKepen eHeprii [2].

BitpoeHepreTuka — raiy3b BIJHOBJIFOBAHOI CHEPICTHKH, SIKA CICLIali3yeThCs Ha
BUKOPHUCTaHHI KIHETUYHOI eHeprii BiTpy [1].

Eneprito BITpy B VKpalHl BuKkopuctoByBaiu 1ie B X1X cromrri. Y 1917 poui uucno
BITPSIKIB Ha TepI/ITOpll Kpaiau cTaHoBmIIO 0sin3bko 30 Tucsy 1 BoHM BupoOmsum 10 200
TiCs4 KBT eneprii B pik. [lepmuii erar po3BUTKY IPOMHUCIOBOI BITPOCHEPIeTUKH B Kpa-
IHi 110 PaBY HANICKUTH PaIsSHCBKOMY Tiepiofy 30-x pokiB MuHyIoro cromtrs. ITix kepi-
BHULTBOM BHHaxigHuKa FOpis Konnpartoka Oyna po3po0iieHa i BCTaHOBJICHA €KCIIepH-
MEHTaJIbHA BITPOYCTaHOBKA B basakiiaBl Ha IMiBJCHHO-3aXIHOMY y30epexaki Kpumch-
KOI'0 IIBOCTPOBa HOTY)KHICTIO 100 xBr. ITi3nime FO. Konnpatiokom Oyia CIPOEKTOBAHA
BiTpoycTaHoBKa Ha 1000 kBT 1 1BOX1IOBEpXOBa BITPOYCTaHOBKA 3arAJIbHOIO HOTY)KHICTIO
10 MBT (110 5 MBT Ha koxHOMY piBHI1). JIpyruM eTanoM po3BUTKY Cy4acHOI POMHCIIO-
BOI1 BlTpOGHepFeTI/IKI/I Ykpainu MoxxHa BBaxaTu 1992 pik — nary 3amycky nepiuoi BEC B
KpaiHi — Akramcskoi Ha Kpumcbkomy miBocTpoBi. OCHOBHEM ISl PO3BHTKY BITPOCHED-
TeTUKH B YKpaiHi OyB 0OpaHuil IIJITX BUPOOHUIITBA JTIIIEH31MHUX BITPOYCTAaHOBOK [4].

2 Bepesnst 1996 poky 6yno npuitHaTo Yka3 [Ipesunenta Ykpainu «IIpo OyaiBHUII-
TBO BITPSIHUX CJICKTPOCTAHLIi, SKUM nepeadadanocs (iHaHCYBaHHS 6y,[[1BHHHTBa Ta
CTBOPCHHSI CIICLIaNBHOTO (POHITY PO3BUTKY BiTpOCHepreTHKH. OIHaK PO3BUTKY LCH Ha-
NpsIM aIbTEPHATHBHOI CHEPIECTUKH HE HaOyB, y TOMY YHCIIl Yepe3 HU3bKI Tapudu Ha
CHEPTIIO 3 TPAIUIIINHUX JKepen [6].
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