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PE®EPAT

Junnomuas pabota: 75 crpanun, 25 pucyHkoB, 20 HCTOYHUKOB, 3
PUIIOKEHUS.

BUPTYAJIbHASA PEAJIBHOCTD, UNITY, YUEBHOE ITPUJIOXXEHUE,
AYTEHTUOUKALUA, CIIOXKHBIE MEXAHU3MPOBAHHBIE CUCTEMBI,
TPEXMEPHOE MOJIEJIMPOBAHUE, MHTEPAKTUBHOE ObYYEHUE.

Obvexkm uccrnedoganus — Tpouecc OOy4EHUS W U3YUYEHUsl YCTPOMCTBY M
paboThI CIIOKHBIX MEXAaHU3WPOBAHHBIX CHUCTEM C HMCIOJIb30BAHUEM TEXHOJOTWMI
BUPTYaJIbHON pPEaIbHOCTH.

Llenv pabomwi — pa3zpabOTKa MHTEPAKTHUBHOTO Y4YE€OHOrO MPHIOKEHHS B
BUPTYAJIbHOW PEATbHOCTH [IJISI M3YYCHHsS] KOHCTPYKIHUH W (YHKIIMOHUPOBAHUS
CJIOHBIX TEXHHUYECKUX CHUCTEM, 00ECIEUUBAIOIIETO HATISAHOCTD, JOCTYITHOCTh U
() PEKTUBHOCTH YCBOCHUSI 3HAHUIA.

Memoowl uccnedosanusi — aHanu3 CYIIECTBYIOIIMX MOJIXO0J0B K 00YYEHUIO
YCTPOMCTBY CJOKHBIX MEXAHU3WPOBAHHBIX CHUCTEM, CPABHHUTEJIbHBIA aHaIU3
MPOTrPaMMHBIX MHCTPYMEHTOB JUIsl co3lanusi VR-NpuinokeHui, mpoeKTUPOBaHUE
TpEXMEpHON  Mojenu, pa3paboTka HHTEPAKTUBHOTO  B3aUMOJCUCTBUS U
TECTUPOBAHUE CO3AHHOTO PELICHHUS.

B nmanHO#l pabGoTe paccMaTpUBAarOTCSI  COBPEMEHHBIE  TEXHOJOTHU
BUPTYaJbHON peaibHOCTH, OCOOEHHOCTH U IpuMeHeHue VR B oOpaszoBaTenbHOMN
chepe. UccnenyroTcss mporpaMMHBIE CPEJICTBA, MCIOJIb3yeMble MPH pa3pabOTKe
VR-npunoxennii. [logpoOHO onuchIBaeTCs MPOLECC CO3JaHUS MHTEPAKTUBHOIO
y4e0HOTO MOTYJIS.

Ha ocHoBe mpoBen€éHHOro aHanau3a pa3padOTaHO MPHIIOKEHHE, ¢ HAOOPOM
CKPUIITOB M OOBEKTOB, 00OECHEUMBAIOLIUX BBICOKYIO CTENEHb BOBJIEUYEHHOCTH U
HarJISIIHOCTH TpPU  HW3YYEHUM TEXHUYECKUX MeXaHu3MOoB. lIpemycmMoTpeHbl
MHTEPAaKTUBHbIE TIOJCKAa3KH, aHMMalWs pabouyMx NPOLECCOB U BO3MOXKHOCTh
MaHUIYJSIIUM ~ OTAEIbHBIMM ~ KOMIIOHEHTaMH CHUCTEMBI ¢ momolbio  VR-
KOHTPOJIIEPOB.

Pe3ynbratom qumioMHoN paboThI CTaI0 NOJHOLEHHOE Y4eOHOE TPUIIOKEHUE
B BHUPTYaJIbHOW pEaJbHOCTH, TMPEJHA3HAYEHHOE JJII HWCIOJIb30BAHUS B
o0pa3oBaTeNbHBIX LEISAX TMPU TOJATOTOBKE  CHEIUAIMCTOB  TEXHUYECKUX
HalpaBjeHuil. YueOHOe MpUIIOKEHUE BHEIPEHO B MporpaMmy OOy4YeHUs Ha
BoeHHOM (akynbrere bI'Y. PazpaboranHoe perieHue aganTUPOBAHO TIOJ
pa3IuYHbIC TUIIBI 00OPYAOBAHMS M MOXET OBITh MCIOJIb30BAHO KaK OCHOBA JIJIs
co37aHus 00yYaroIUX MOAYJIEH MO U3YUYEHHIO CIIOKHBIX TEXHUYECKUX YCTPOUCTB U
IIPOLIECCOB.

OcHOBHBIE pPe3ynbTaThl PadOTHI JOKIAIBIBAINCH U OBLIN OMyOJWKOBAHBI B

cOOpHUKE KOH(PEPEHIUN:
— Ky3nenoB A. O. Y4yeOHOe NPUIOKEHUE MO U3YYEHHUIO YCTPOWCTBA M pabOTHI
CIIOKHBIX MexaHu3upoBaHHbIXx cuctem / A. O. Kysueros; Hayu. pyk. A. W.
["onoBateiii // MHTEMIeKTyanbHbIE, CEHCOPHBIE U MEXaTpOHHBIC cucTeMbI-2025:
COOpPHUK HAy4YHBIX TPYIOB (IO MaTepuajaM CTYJEHUYECKUX HAyYHO-TEXHUYECKHX
KoH(pepeHuii) / bemopycckuii HalMOHAIBHBIM TEXHUYECKUU YHUBEPCHUTET;
penxon.: A. B. Cracenosuy, E.A. bormanosa; coct. C.A. Priduak, E.A. bormanosa
I1.C. KonecuukoB. — Munck: BHTY, 2025. — C. 59-64.



PODEPAT

JlpirutoMHas mparna: 75 crapoHak, 25 Mamonkay, 20 KpbIHiL, 3 1agaTka.

BIPTYAJIbHASA PSAJIBHACIID, UNITY, HABYYAJIBHASA
IIPATPAMA, AVTOHTBI®IKAIIBIS, CKJIAJIAHBISI MEXAHISABAHBISA
CICTOMbBI, TPOXMEPHAE MAJIDJISIBAHHE, IHTDPAKTHIVHAE
HABYYAHHE.

Ab'exm oOacnedasanns — HaBy4YaHHS 1 BBIBYYDHHS TPbBUIAABI 1 Mpallbl
CKJIaJaHbIX MEXaHI13aBaHBIX CICTAM 3 BBIKAPHICTAHHEM TAXHAJOTIHA BipTyasbHail
plajbHACII.

Mbdma npayer — pacnpanoyka IHTIpakThIyHara HaBy4yalbHail mparpambl ¥
BIpTyaJbHail planbHACLl JUIsI BBIBYYIHHA KAHCTPYKIBI 1 (DyHKUBITHABaHHS
CKJIaJIaHBIX TAXHIYHBIX CICTAOM, 5Kl 3a0siCriedyBae HarjsaHacllb, JacTYIHACIh 1
a(heKThIYHACITH 3aCBACHHS Beay.

Memaowl Oacneoasanns— aHall3 ICHYIOUBIX MaJbIXOAay Jla HaBy4YaHHS
ylIaJIkaBaHHIO ~ CKJIAJaHbIX MEXaHI3aBaHbIX CICTAM, TNapayHalbHbI aHaJI3
nparpaMHbIX 1HCprMeHTay I CTBapoHHA VR-TpbIKIajaHHAY, IpacKTaBaHHE
TpOXMEpHAl MaJdJi, pachpanoyka 1HTIpaKThIyHara y3aeMaa3esHHS 1 TICTaBaHHE
CTBOpAHAra pamsHHS.

VY naazeHail mpanbl pa3riigiarolila CydacHbIS TIXHAJIOTI BipTyalbHail
pranbHacIli, acabmiBacii i1 npeiMsiHeHHE VR ¥ anykanpiiinait cdepsl. Jacnenyrora
[IparpaMHbIsi CpOAKI, KIS BBIKaphICTOYBAIOLIA MPbI pacrnpanoyubsl VR-mparpam.
[Tanpabsi3Ha anicBaeliiia mparac CTBApIHHS IHTIPAKThIYHAra HaBydaJlbHara MOIyJIsl.

Ha acHoBe mpaBea3enara aHaiizy pacnpaiiaBaHa IMpbIKJIaJaHHe, 3 Habopam
CKpBINTOY 1 al'ekray, siKis 3a0siCredBaroOlb BBICOKYIO CTYNEHb YUATHYTACIH 1
HarJIIHACLll Tpbl  BBIBYYIHHI TOXHIYHBIX MexaHi3may. [lpamyriemxanbl
IHTOPAKTBIYHBIS TaJKa3Kl, aHIMallblsl MPAIOyHBIX Mpamdcay 1 MardyeMacilb
MaHIMyJISIIBI aCOOHBIMI KAMITAHEHTaM1 CICTAMBI 3 Janamoraii VR -kantpoinepay.

BrinikaMm AbIMIIOMHAM Tpalsl cTajga HaBydyajbHasl mparpama y BipTyaibHal
poanpHACIli, TpbI3HAYaHAe [JIsl BBIKAPBICTAHHS Y ayKalbIHHBIX MATaX MBI
MaJPBIXTOVIBI CIEUBIUTICTAY TAXHIYHBIX Hampamkay. HaBydanbHas mnparpama
Vkapan€Ha y mparpamMmy HaBydaHHs Ha BaeHHBIM ¢akynbpTaie b/[Y. PacnpanaBanae
palHHE aJlanTaBaHa 1maJl PO3HbIS THITBI A0CTANIIBAHHSA 1 MOKa OBIIb BHIKAPHICTaHA
K acHOBa JJisi CTBApIHHS HABYYaJbHBIX MOIYJSY Ta BBIBYYDHHI CKIIAJAHBIX
THXHIYHBIX MPBUIAJ 1 TIparpcay.

ACHOYHBIA BBIHIKI Mpalbl AakiaaBaiics 1 ObUIl amyOJiKaBaHblsl ¥ 300pHIKY
KaH(pEpIHIIBIN:

- KySHHHOY A. O. Byq36Ha;1 mparpamMa Ia BBIBYYDHHI MPBUIAIGLI 1 Tparlbl
CKJIaJIaHbIX MexaHi3aBaHbIX cicTaMm / A. O. KysHsmoy, HaByK. pyka. A. I. ['anaBaTsl
// iHTAJEKTyaTbHBISL, COHCAPHBIS 1 MEXaTPOHHBIA CicTIMBI-2025: 300pHIK HABYKOBBIX
nparl (ma MaTdIpbisiaX CTYIPHUKIX HaBYKOBA-TAXHIYHBIX KaH(EpIHLbIH) /
benapycki HalbITHATBHBI TIXHIYHBI YHIBEPCITAT; paakanl.: A. B. Cracsuiosiy, E. A.
barnanasa; yknaza. C. A. Peiouak, E. A. barnanasa

I1.C. Kanecnikay. - Miunck: BHTY, 2025. C. 59-64.



ABSTRACT

Diploma work: 75 pages, 25 figures, 20 sources, 3 appendices.

VIRTUAL REALITY, UNITY, EDUCATIONAL APPLICATION,
AUTHENTICATION, COMPLEX MECHANIZED SYSTEMS, THREE-
DIMENSIONAL MODELING, INTERACTIVE LEARNING.

The object of research — the process of teaching and studying the structure and
operation of complex mechanized systems using virtual reality technologies.

Objectives —to develop an interactive educational application in virtual reality
for studying the design and functioning of complex technical systems, providing
clarity, accessibility, and effectiveness in knowledge acquisition.

Methods —analysis of existing approaches to teaching the structure of complex
mechanized systems, comparative analysis of software tools for developing VR
applications, design of a three-dimensional model, development of interactive
interaction, and testing of the created solution.

This work explores modern virtual reality technologies, their features, and
application in the educational sphere. Software tools commonly used in VR
application development are investigated. The thesis provides a detailed description
of the process of creating an interactive educational module, including a 3D model
of a complex mechanized system with the ability to study it in detail and control its
elements interactively in real time.

Based on the conducted analysis, an application was developed, consisting of
a set of scripts and objects that ensure a high level of engagement and visual learning
when studying technical mechanisms. The application includes interactive tips,
animation of operational processes, and the ability to manipulate individual system
components using VR controllers.

As a result of the diploma project, a full-fledged educational virtual reality
application has been developed for use in educational settings for training specialists
in technical fields. The educational application is integrated into the curriculum at
the military Faculty of BSU. The developed solution is adapted for various types of
equipment and can serve as a foundation for creating training modules focused on
studying complex technical devices and processes.

The main results of the work were reported and published in the collection of
the conferences:

— Kuznetsov A. O. Educational application for the study of the device and
operation of complex mechanized systems / A. O. Kuznetsov; scientific director A.
I. Halavaty // Intellectual, sensory and mechatronic systems-2025: a collection of
scientific papers (based on the materials of student scientific and technical
conferences) / Belarusian National Technical University; editors: A.V. Staselovich,
E.A. Bogdanova; comp. S.A. Rybchak, E.A. Bogdanova

P.S. Kolesnikov. Minsk: BNTU Publ., 2025, pp. 59-64.



