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Summary. We did not immediately switch from massive computers with numerous toggle
switches to the use of modern computers, keyboards and computer mice - it took years, and
now people all over the world use them daily and hourly. With the rapid development of tech-
nology, it's only a matter of time before the whole world enters a new era — the era of human-
machine interfaces.

C MoMeHTa BO3HUKHOBEHUSI MH(POPMAITMOHHBIX CUCTEM MEXIY YEJIOBEKOM M KOMIIbIO-
TEPOM BCETJa CTOSIIO MIPOMEKYTOUHOE 3BEHO JIJIsl X B3aUMOCHCTBUS — uHTEepdeiic. Tak yx
YCTPOEH YEJIOBEK, YTO HE MOYKEM HAIPSMYIO BJIMATH HA IIPOLECCHI, MPOTEKAIOLIME B HEIpax
npoueccopa. C pa3sBUTHEM KOMIIBIOTEPOB, MPUKIIAHBIX U CUCTEMHBIX IPOrpaMM pa3BUBAINCH
U CpPE/CTBA B3aUMOJCHUCTBUS ¢ MallMHOW. BHauase 370 ObLIM MHOIOYMCIIEHHbIE TyMOJIEpHI Ha
cambIX paHHUX DBM, oTOM KOMaH/Hasi CTpOKa TEPMHUHAJIA, & 32 HUM CJIEI0BaJI BCEM HAM 3Ha-
KOMBIH rpaduueckuii nHTEepdeiic, B KOTOPOM Bce ceifuac B OCHOBHOM M padoTaroT. Briosue jo-
TUYHO, YTO M 32 3TUM YTO-TO IMOCIIEAYET, U YTO 3TO OyJET — SICHO YXKe ceiluac. IT0 — Mmorpyxe-
HUE 4eJIOBEKA B Cpely KOMIIBIOTEpA, B TAK HA3bIBAEMYIO BUPTYaIbHYIO PEaIbHOCTD, YTO CIIELY-
€T u3 OBICTPOro Pa3BUTHS NPOTPAMMHBIX M allapaTHBIX CPEJICTB B 3TOW 00JIaCTH.

Crout HayaTh C ONpeAe/EHUs] BUPTYAJIbHON PEalbHOCTH — 3TO CO3/IaHHBIM TEXHHYE-
CKMMHM CpPEACTBAMU MUD, IIEPEIaBACMBbIN YEJIOBEKY Yepe3 3pEHHUs, CIIyX U OCA3aHUE, B OCHOB-
HOM. B coBpeMeHHOM Mupe TexHOIOorus VR U CONyTCTBYIOIME AE€BANChI IIUPOKO UCIOJIb-
3YIOTCS B pa3IMUHbIX 00nacTsx xu3Hu. Ha VR cumynsaropax o0y4aroTcs NUIOTH U BpayuH,
B BUPTYaJIbHOM MHUpPE JEMOHCTPUPYIOTCS CTPOUTENbHBIC U JU3aiiHEpCKUE OOBEKTHI. AK-
THUBHO NPUMEHSETCS JaHHAas TEXHOJOIUsS U B UI'POBOM MHAYCTPHUH, IIPEBPAILAS ILUIOCKYIO
KapTUHKY B 00beMHBIH Mup. bonbiiyio crenens peann3ma 00ecrneunBarOT U HOBbIE HEp-
YaTKU-KOHTPOJUIEPHI, NaTYMKH JABUKCHUN, CIIEHUAIBHBIE KOCTIOMBI, KOTOpPbIE yBEJIMYUBa-
IOT CTENEHD MOTPYKEHMUS.

[lepuaTka-KOHTpOJUIEp MPEACTaBIAET COOOM aKceccyap, KOTOPBIA Ha/leBaeTCs HA PYyKy
U MOKET CUMTBHIBATH I10JIOKEHUE MAJIBLIEB U KUCTU B IIPOCTPAHCTBE 110 TpeM ocaM. KoHTpoiI-
Jep MOkeT oOpalaThIBaTh ATH JaHHBIE, IPUBOJAA MX K yJIO0OHOMY st pabOTHl BUIY, U OT-
IIPaBJATH HA OCHOBHOE yCTPOMCTBO — VR ouku. Ha OCHOBHOM yCTpONCTBE IOTYyYEHHOE J1aH-
HBIC NPUMEHSIOTCA K BUPTYaJbHOM pyKE M IPUBOAAT €€ K BUAY U IOJOKCHUIO PEAIBHOU.
YCTpOUCTBO MOXKET CIIY’KUTh aJIbTEPHATUBOM IIPUBBIYHBIM KJIaBHAType U MbIH. [Ipumepos
WCIIOJIB30BAHUS TAKOTO KOHTPOJJIEpPA MOXKET OBITh MHOTO, CTOJIBKO K€ MM OOJIbIIe, YeM Y
MIPUBBIYHBIX KOHTPOJUIEpOB. C MOMOIIBIO NTEPUYATKU MOKHO BBOJUTH TEKCT HA S3bIKE )KECTOB
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WIA BUPTYaJIbHOW KJIaBHAType, B UTpax JBE TaKHe MepyaTkd OyayT Bamumu pykamu. Kon-
TPOJIEp MOKET 3aMEHUTh M TpaUUecKuil MIaHIIeT, U PyJb Uil UCIOJIb30BAHUS B aBTOCH-
MYJISITOpax — BCE OTPAHUYMBAETCS TOJIBKO BOOOPa)KEHUEM.

[IpencraBnsieT 60JBIION MPAKTUYECKUI UHTEPEC pa3BUTHE pa3paboTku VR-rapHuUTyp B
benapycu. B Hamel ctpaHe €cTb M 1OCTaTOYHBIA MOTEHUHA ISl CO3/IaHHUs] TPOU3BOJICTBA B
HOBOH BBICOKOTEXHOJIOTUYHOH cpefie ¥ KBaTU(UIIMPOBAaHHbBIE CIICIUAINCTHI B IAaHHON OTpac-
M. OTO NOJAKPEIUISIETCS. HATMYUEM B CTPAHE psAJia TEXHONAPKOB, B KOTOpbIX pazsurue IT un-
JNyCTPUU U BBICOKUX TE€XHOJIOTHH SBIISIETCA IPUOPUTETHBIM HalpaBieHUEM. BupryanbHas pe-
aIBHOCTb — OJIHA U3 TEXHOJIOTMH C CaMBIM BBICOKMM IPOTHO3UPYEMBIM IOTEHIIMAIOM POCTAa.
Ilo npornosam IBC MupoBO#l pBIHOK BUPTYyaJbHOM pEalbHOCTH M CBSI3aHHBIX C HEH
ycTpoiicTB BeipacteT 110 44,7 mapa. pomt. CIIA k 2024. Takum 00pa3oM U IKOHOMUYECKUI
MIOTEHIIMAJ TaKOro poJa NpeAnpusTUil IpeACTaBIsIeT OOIbIION UHTEPEC.

ITogBoast UTOrK, MOXKHO CMEJIO 3asiBUTH, YTO TPSALAET CTPEMHUTEIBHOE PAa3BUTHUE TEXHO-
JIOTH B 00JIACTH YEJIOBEKO-MAIIMHHBIX HHTEP(EHCOB U KOHTPOJIEPOB M, BO3MOXKHO YXKe CO-
BCEM CKOPO, MBI CAMH CTAHEM CBUACTEIIIMU 3TOI'0 HOBOI'O Talla COBPEMEHHOCTH.

YK 62
MOAYJBHBIE POBOTOTEXHUYECKUE CUCTEMbI
Kosnos IO. B.
benopycckuii nayuonanvhwlii mexnuieckuii yHugepcumem
e-mail: yrik_kozlov97@mail.ru

Summary. With the development of modular robotics, fundamentally new possibilities are
opening up for the formation of separate fully functional homogeneous modular robotics units
of a spatial structure adapted to solving a specific application problem in a certain place and
at a certain time. In order to realize the functional capability of robots to connect and recon-
figure the formed structure during movement or manipulation with environmental objects,
new model-algorithmic and software-hardware means of synchronized control of the physical
coupling of modular robots, as well as their informational interaction, are needed. Thus, the
development of structural-functional, algorithmic models and software tools for autonomous
connection and interaction of modular homogeneous robots is an urgent scientific task.

C pa3BuTHEM MOMAYJIBHOW POOOTOTEXHHMKH OTKPBIBAIOTCS MPUHIMIIAAIBHO HOBBIE BO3-
MO>KHOCTH (POPMUPOBAHHS U3 OTAEIBHBIX MOJIHO(PYHKIMOHAIBHBIX TOMOTEHHBIX MOYJIbHBIX
POOOTOTEXHUYECKUX €IUHMII TPOCTPAHCTBEHHON CTPYKTYpPHI, aJalTHPOBAHHON K PEIICHHIO
KOHKPETHOM IPUKJIATHOM 3a/1a4U B ONPEJEICHHOM MECTE U B ONPEIEICHHBIM MOMEHT BpeMe-
HU. [{ng peanuzanuy GyHKIMOHATBHON BO3MOXKHOCTH POOOTOB K COSAMHEHUIO U PEKOH(UTY-
pammu chOpMUPOBAHHON KOHCTPYKUUHU B XOJA€ MEPEIBMKCHUS WIM MAaHUMYJSIIUNA ¢ 00BEK-
TaMH OKpY XKaromeil cpesibl He00X0AUMbI HOBBIE MOAEIBHO-AITOPUTMUYECKUE U TPOrPAMMHO-
anmapaTHble CPeJCTBa CHHXPOHH3HPOBAHHOTO YMPABICHUS (U3MUECKUM CLEIUIEHHEM MO-
IOyJBbHBIX POOOTOB, a TaK)Ke UX MH(POPMAITMOHHOTO B3auMOACHCTBHs. Takum o0pa3om, paspa-
00TKa CTPYKTYpHO-(YHKIMOHATIBHBIX, AITOPUTMUYECKUX MOJIEIEH M MPOrPaMMHBIX CPEICTB
aBTOHOMHOTO COEIUHEHHUS M B3aMMOJCHCTBHS MOJYJIBHBIX TOMOTEHHBIX POOOTOB SIBISETCS
aKTyaJIbHOW HAYYHOU 3a7a4ei.

MonaysnbHbIe pOOOTOTEXHUYECKHE CUCTEMBI OTJIMYAIOTCSl CIIOCOOHOCTBIO PEKOH(PUTYpH-
pOBAaThCS AJISl CO3/IaHUS ABYMEPHBIX U TPEXMEPHBIX CTPYKTYp Pa3JIMYHON (yHKIHMOHAIHHO-
CTH. 3a CYeT PEKOH(PUTYPHPYEeMOCTH MOMAYJbHAs CHUCTEMa IO3BOJIAET peIlaTh HIMPOKHMA
CTEKTp 3a7ay, HEBBIMOJIHUMBIX JJIsI OTAEIBHOr0 poboTa ¢ HEM3MEHHOH cTpykTypoil. Kon-
CTPYKIIMS MOJYJIBHBIX pOOOTOTEXHHUUECKUX YCTPOUCTB MPEAyCMATPUBAET X KOHTAKTHOE (H-
3MYECKOE COECUHEHUE, JOIMYCKAOLEe BPALICHUE YCTPOUCTB OTHOCUTENBHO APYT Apyra U pe-
KoHpUrypamuio Bceid  cucreMbl. OCHOBHbIE  MpoOJIEeMbl  pa3paboOTKM  MOJEIBHO-
AITOPUTMUYECKOTO M MPOrPaMMHO-aNIapaTHOro obecrevyeHust (yHKIMOHUPOBAHUS KOHTAKT-
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