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Herald pedagogiki. Nauka i Praktyka (HP) publishes outstanding
educational research from a wide range of conceptual, theoretical, and
empirical traditions. Diverse perspectives, critiques, and theories related to
pedagogy — broadly conceptualized as intentional and political teaching
and learning across many spaces, disciplines, and discourses — are welcome,
from authors seeking a critical, international audience for their work. All
manuscripts of sufficient complexity and rigor will be given full review.In
particular, HP seeks to publish scholarship that is critical of oppressive
systems and the ways in which traditional and/or “commonsensical”
pedagogical practices function to reproduce oppressive conditions and
outcomes.Scholarship focused on macro, micro and meso level educational
phenomena are welcome. JoP encourages authors to analyse and create
alternative spaces within which such phenomena impact on and influence
pedagogical practice in many different ways, from classrooms to forms of
public pedagogy, and the myriad spaces in between. Manuscripts should
be written for a broad, diverse, international audience of either researchers
and/or practitioners. Accepted manuscripts will be available free to the
public through HPs open-access policies, as well as we planed to index
our journal in Elsevier's Scopus indexing service, ERIC, and others.

HP publishes two issues per year, including Themed Issues. To propose
a Special Themed Issue, please contact the Lead Editor Dr. Gontarenko N
(info@ejournals.id). All submissions deemed of sufficient quality by the
Executive Editors are reviewed using a double-blind peer-review process.
Scholars interested in serving as reviewers are encouraged to contact the
Executive Editors with a list of areas in which they are qualified to review
manuscripts.
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IMPUMEHEHUE UHHOBAIIMOHHBIX VR/AR-TEXHOJIOTUI1 B .
KAYECTBE AIITIIAPATYPBI BOEHHOT'O HASBHAYEHUA (OIIBIT APMUU
3APYBEXHbBIX CTPAH).

(wydanie specjalne) Volume-2, Ne 1

Mypakaes U.A.

3amMecTuTeNIb HayaJlbHUKA
YHuBepcutera 00LLECTBEHHON
o6e3zonacHoctu PecnyOonuku Y30ekucTaH
Xomkos II1.H.

Crapiuii nmpernomasatenb Kadeapol
YHuBepcutera 00LLECTBEHHON
o6e3onacHoctu PecnyOonuku Y30ekucTaH

Annomauus: B cmamve paccmampuseaemcs KomnotomepHble mpexmepHble Mooeau HeulHe20
Mupa, co30anHble NOCPeacmeom Hadbopa CReYUANU3UPOBAHHBIX MOOCAUPOBAHHBIX MEXHUMECKUX
cpeocme (VR/AR/MR technologies). Ilpedomemom ucciedosanus s64A110MC NOBbLULCHUE
aghghekmusrnocmu omoéopa u npogheccuonasuzma Kypcanmos u condam o Boopyxcennvix
Cun Pecnybauxu Y3bexkucman. Anaasuzupyemcs u ob6obujaemcss YHUKAAbHBIU ONbIM
COBPEMEHHBIX pa3pabomoK 6 06aacmu nPOeKmMUpOBaHUsl BUPMYANbHbIX NPUOOPOE U NPOPAMM
60eHH020 HasHaueHus. [Ipoeodumcs anaiuz eupmyaivhvix modeneil 60esvix NPOCMPAHCME
(6upmyanvHoe noae 0051 U BOCHHBI NOAUSOH), A MAKJICE KOMOUHUPOBAHHBIX CUCMEM
BOOPYICEHHBIX CUA, HANPABACHHbIX HA 00Yy4YeHUe coadam U KypCcanmos pa3Au4Hvix pooos u
8UO06 BOOPYIHCEHHBIX CUL.

Kntouesvie croea: eupmyanvHble modeau, KOMOUHUPOBAHHAS BUPMYANbHASL PedNbHOCMb,
cunmesuposarntoe npocmpancmeo, VR, AR, MR yugpoesvie Kapmvi, 60eHHAs MexHUKA,
obyueHue.

Abstract: The article deals with computer three-dimensional models of the outside world,
created by means of a set of specialized modeling hardware (VR/AR/MR technologies). The
subject of the study is to increase the efficiency of selection and professionalism of cadets
and soldiers for the Armed Forces of the Republic of Uzbekistan. The unique experience of
modern developments in the field of designing virtual devices and military programs is
analyzed and generalized. An analysis is made of virtual models of combat spaces (the
virtual battlefield and the military training ground), as well as combined systems of the
Armed Forces aimed at training soldiers and cadets of various branches and types.

Keywords: virtual models, combined virtual reality, synthesized space, VR, AR, MR,
digital maps, military equipment, training.

BupryanbHasa peanpHOCTh (virtual reality) (mamee - VR) 1mo3BoJisieT MOBBICUTH
3 HEKTUBHOCTh YEIOBEUYECKON AEATEIbHOCTU B Pa3IMYHBIX chepax KM3HU C YYETOM
(uznyeckux M mpodeccuoHadbHBIX MOKa3zaTeael moJyib3oBaTesas. VR onwucwiBaet
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KOMITBIOTEPHYIO MOJEJb BHEUIHEr0 MHpaA, CO3AaHHYI HAaOOpOM CIelMralbHBIX
TEXHUYECKUX CPEICTB, MEpeaaBacMylo I0Jb30BATEIO ITOCPEACTBOM OPraHOB 3pECHMSI,
ciayxa, OOOHSHUS, OCSA3aHUS M OOECHEeYMBAIOLIYID BOCIIPUSITUEC HAXOXICHUS B
HWCKYCCTBEHHO CMHTE3MPOBAHHOM ITpocTpaHcTBe. [IpuMeHeHue cuctem VR otnuyaercs
BBICOKOU 3(P(PEeKTUBHOCTHIO BO3IECHCTBUSI HAa OpraHbl BOCHPUSATHUS, Onaromaps 4emy
obecreuynBalOTCsd TJYOOKOE€ YCBOEHME 3HaHUK, OBICTpoe OBJaJcHUE
npodeCcCMOHAILHBIMY HAaBbIKAMUM U MIPUOOPETEHNE T10JIb30BaTeIeM onbiTa [1].

Texnosorum VR aKTMBHO BHEAPSIOTCS HA3€MHBIMM, BO3IYLUIHBIMU M BOEHHO-
MOPCKHUMHU BOOPY>KCHHBIMY CWJIAMU Pa3INYHbIX CTpaH. CUCTeMbl BOEHHOM MOATOTOBKU
Ha OCHOBE TpexMepHOTro MoaenupoBaHus ucroiab3ytorcs B CIIA, I'epmanun, ®panmnym,
Hwunepnannax, Utanuu, Benukooputanuu, Typuuu u Poccun. VR npumensiercs mis
CO3MaHUSI M WCHOBITAHUS OPYXMUS, BOEHHOIO IJTAHMPOBAHUS M OOYYEHHUSI JTMYHOIO
coCTaBa BOOPYXXEHHBIX CUJ. VR BOEHHOro Ha3HA4Y€HWS MO3BOJSIET B pa3dbl CHU3UTh
BpEMEHHbIE W (PMHAHCOBBIE 3aTpaTbl Ha OOy4YeHME BOCHHOCJIYXAIHUX, TPaBMaTU3M,
MOBBICUTh 3(p(PEKTUBHOCTh OOYUEHMS 32 CUET SKOHOMUHU OOCTIPUITACOB M PA3JTUYHOrO
BUJA FOPIOYETO, a TAKXKE MOJIyYeHUS 3HAHUI U OIbITAa IO MOBEAECHUIO IMTPY BHEIUTATHBIX
CUTyalIMsIX M WCKJIIOUEHUSI BO3MOXHOCTM HaHECEHHUs yliepba peaJbHbBIM OOpa3lam
BOCHHOW TEXHUKMU.

3apyOexHblii onbIT pa3padorku u npuMenennss VR/AR/MR TexHojormii.

B P® 2016 r. xomnanug "Kponmranr” npeacraBmwia cucremy "BuprtyanbHoe mone
00s1", mpenHa3HAYEHHYIO IS TNIAHUPOBAHUS U OTPabOTKM 00eBbIX AeiicTBUil. CucTteMa
MIpeaHa3HadYeHa Ui KOMITBIOTEPHOM WMMUTALIMA BOCHHBIX NEWMCTBUM Ha 3aJaHHOU
TEPPUTOPUU.

ITone 60g VR oToOpaxaer aelCTBUS MOJIb30BATENsSI U CO34aeT COOBITUSI B
COOTBETCTBUM C 33JaHHBIMU AJITOPUTMaMU (PYHKIIMOHUPOBAHUS 00pa3L0B BOEHHOM

TEXHUKHM.
Puc. 1. Mogens yuebHoro kinacca "EnmHoe BupTyajibHOe moje 6os"
CucrtemMa CTPOUTCS Ha OCHOBE LMU@PPOBBLIX KapT, JAHHBIX a3p0POTOCHEMKH,
CIOYTHUKOBBIX CHUMKOB U (oTtorpaduili. BupryanpHoe moje 6051 co3maeT MOIeIu U
CLEHbI IBUXXEHUS M CTPeIbObl BOCHHOCIYXAIIUX, UWH(POPMALMOHHO-KOMAaHIHOTO
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oOMeHa, BOGHHOI TeXHUMKM U BOOPYKEHMSI, B KOTOPBIX OTOOpaxkaroTCsl UX peasibHbIe
MmapaMmeTphbl (YToJl U CKOPOCTbh HaBeIeHMsI, XapaKTePUCTUKUA U BO3MOXHOCTH TPULIETbHBIX
KOMILIEKCOB, XapaKTepuCcTUKU 0oenpunacos). Ha puc. 1 npuBeaeHa Mmonenb yuebHOro
Kjacca Jjisi oTpaOOTKM HaBBIKOB BOEHHOCIYXKAILETO B €IMHOM BHUPTYyaJbHOM IIOJIE
001/ 2].

AzleKBaTHasl OlLIeHKAa CBOMCTB MECTHOCTH MO3BOJISIET IIPUHSITh TOYHOE pellieHUe TIPU
BbIOOpE HaIlpaBjIeHUsI BOGHHOIO ylapa, ONepaTUBHOIO MOCTPOCHMSI apMUM, a TaKXKe
OpraHM3alMy B3aUMOAECHCTBUSI MeXIy OOEBBIMU MOApPa3ACICHUSIMU.

BuptyanbHass Mogenb 00€BOro MpPOCTPAHCTBA MpeAcTaBsieT co00il mudpoBoe
ornucaHue peibeda U 00bEKTOB MECTHOCTH B TPEXMEPHBIX CLIEHAX, 00€CIIeYrBalOIIce
Tonorpapuiyeckoe CUMHTE3UPOBAHHOE M300pak€HWE peabHON MECTHOCTH. MaciuTtad
JJAHHOW MOJAEIM IMPOCTPAHCTBA MOXKET OBIThH JIIOOBIM, 32 CUET Yero oOecreuyrmBaceTCs
KOpPpeKTHOe pellleHrue MH(POpMallMOHHO-PACUETHBIX 3ajJay C pa3HON CTEIEHbIO
JeTaau3alnu, o0yCI0OBJIeHHOI XapaKTepoM 1 YpOBHEM MpUHSTUS pelneHuit. Ha puc.2
MPUBEIECH MpUMep Tormorpacduyeckoil BUPTyaabHON MoAeIu O0eBOro MpOCTpaHCTBA.

(wydanie specjalne) Volume-2, No 1

Puc. 2. Tonorpaduueckass BUpTyaJibHasi MOJeJIb 00€BOT0 IIPOCTPAHCTBA

Komb6unupoBanHas peaabHOCTh (Mixed reality) peannsyeT NpMHLIMI UCKYCCTBEHHOM
JTUHAMMWYECKOM Cpeabl, OCHOBAHHOM HAa CUHTE3¢ (DU3NYECKOM U BUPTYaAJIbHOM peaIbHOCTH.
B HacTtosiee BpeMs OJaHHBIA ITOAXOA AKTUBHO HCHOJIB3YETCS ISl MOATOTOBKU
CIEeUMATUCTOB CYXOITYTHBIX BOWCK. CyTh TEXHOJOTMM 3aKJIIOYAECTCS B CO3JaHUU
cneuu@puUYecKnx MCKYCCTBEHHO CO3IaHHBIX clieH MR m peanbHOro obopyaoBaHMs,
CHAOXE€HHOTO CIELMaJbHBIMUA JaTYMKAMU M CEHcopamu: 1uieM ¢ 3D-aucruieem,
MEPEHOCHOI KOMIIBIOTEP, CEHCOPHI MOJOXKEHUS Tejla, UMUTATOP CTPEIKOBOro opyausi|3].

OnHyuM M3 NpUMEPOB KOMOMHMPOBAHHOM MR BOEHHOro Ha3HA4YE€HUS SIBJISIETCS
cuctema Dismounted Soldier Training System (DSTS). JlaHHast cucrema npeaocTaBisieT
BO3MOXXHOCTb BU3yaJIM3allMM YYaCTKOB MECTHOCTH M OTpPabOTKM BedeHUs1 00s C
pa3nuyHbIM opyxueMm. Kpome Toro, cucremMa IMO3BOJISIET CO3l1aBaTb BHEILITATHBIC
CUTyallMM: BHE3aITHOE€ HaCTyIUIeHWe Bpara, 0oii B oguHOYky u 1.0 [3,5]. Ha puc. 4
MPUBEAEH MPUMEP pean3alid KOMOMHUpPOBaHHOU cuctembl DSTS.
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Puc. 4. KomObunupoBanHas cuctema DSTS

Hpyrasa cucrtema Virtual Vehicle Trainer (VVT) [15] nmo3Boasier pabdoraTh
MOJIb30BaTeI0 KaK MHAMBUAYaJIbHO, TaK U B cOcTaBe akuImaxa. OHa JaeT BO3MOXKHOCTb
OCBOMTb HaBBIKM YIpaBJIeHUS] 00€BbIMU OPOHUPOBAHHBLIMU MAallMHAMU U OPYKUEM.
Cucrema MoxeT o0ydaTh 00 24 mojb3oBaTeeil ogHOBpeMeHHO. Ha puc. 5 npuBeneH
MpUMep peanusanuu cucteMbl VVT.

Puc. 5. Cucrema VVT

Eme onna cucrema MR BoeHHoro HazHaueHust Meggitt Training Systems (MTS)
[16] mpencraBasieT coboil ¢pu3mdyeckoe mojie ¢ yriaom ob63opa 300 rpagycos,
obecrieunBalolliee peaardCcTUYHOE TOrpyXKeHHUe IMOJIb30BaTe/sl B BUPTYaJbHYIO CpELy.
CucremMa COCTOUT M3 ISITU TUIOCKMX 3KPAHOB M HU(MPPOBBIX KaMep, KOTOPbIE 00pa3yloT
oJjie morpyxeHus nosab3oBatens. Ha skpaHbl BRIBOOUTCS BUAEO B MmaciuTtade 1:1 u
00BbeMHBIN 3BYK. CucTeMa noaaepxkuBaeT 10 20 BUIOB CMOACIMPOBAHHOIO OPYXKHUS U
cued MR. Ha puc. 6 ipuBeneH npumMmep peaauzaunu cucteMbsl MTS.

Hpyras VR cucrema, paszpabotaHHass Ha BoeHHoO# 0aze McGuire-Dix-Lakehurst
(CIIA), npegHa3HayeHa AJis1 UMUTALUUU CTpeabObl. E€ 0COOEHHOCTBHIO SBIISIETCS
OpUTMHaJIbHas BU3yaau3alys noJjieta myau. I1oab3oBaTesib MOXET oreprupoBaTh HAOOPOM
CEHCOpPOB /ISl YIIpaBJAEeHUSI M MaHeBpa ITyJIM, TIpULEINBasICh MOCPEACTBOM IUCILIES,
yctaHoBJieHHOro Ha VR mueme (puc. 7). Yepes nucruieid 1 MUKpO(dOH I0JIb30BATEIb
MOXET BUIETh Ioyie 00g Ha 3600 B oTiamuue OT mpeablayiieit cucrembl MTS.
BusyanbHbIMU OO0BEKTaMU-LIEASIMU B U3BECTHON CHCTEME MOTYT OBITh BOEGHHbBIE U
rpaXkIaHCKHUE JIIOAU, IPY30BUKU U OpOHETEXHMKA, BEPTOJEThl U CaMOJIETHI.
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Puc. 7. VR cucrema umuranyum cTpeabObl

Hpyrass pazpab6orka GunnAR nomoraetr moab3oBaTeasiM NpPULIETIUBATHCH,
KOPPEKTHUPOBATh HABOJKY, MepeaaeT MpuKasbl 1 TpeOOBaHUS PYKOBOIUTENSI, a TaKXKe
OoTOOpakaeT CBeIEHUSI O KOJIMYECTBE 3araca 0OenpuIacoB. A U3BECTHBIN MPOrpaMMHO-
anmapaTHbli koMmIuieke Tactical Augmented Reality mo3Bouisier oToOpaxaThb HE TOJbKO
00BEKTHI U 1LIeJIM HAa MOHUTOPE TOJIb30BaTeIsl, HO U MECTOIOJIOKEeHe Ooiilia Ha KapTe
MOCPEICTBOM JIa3€PHOTO JaJIbHOMEpPA U BBIYMCIISTh PACCTOSIHUE A0 MUILIEHU, BHIBOIS
Ha 3KpaH COOTBETCTBYIOIME MOACKA3ZKMU.

[TporpamMHbI€ pelIeHUs] ¢ TTpUMEHEHMEM VR-TEXHOJIOTMH HCIOJb3YIOTCS TaKXKe
npu pazpadbotrke HoBoro 1uiema "Csapor” B Poccum mist ynpasiaeHus: OeCIUIOTHBIMU
JleTaTeJIbHBIMM allnapaTaMu Ha paccTosiHuM. CucTeMa oOcCHalllaeTcs ABYMS
BUJEO3KpaHaAM1, HAOOpPOM MAaTYMKOB M CEHCOPOB ISl OTCJAEKMBAHUS TTOJOXEHMUS
MOJIb30BaTEIsI U JieTaTeJIbHOIO arlfnapara.

B psime pasBuThiX cTpaH oOOpymoOBaHME M CIleLMAIM3UPOBAHHBIE MPOrpaMMHbBIE
cpencTBa ¢ ucnoyib3oBaHueM VR yxxe oduiinanbHO yTBepKASHBI /11 00yYeHUS PSIAOBOTO
1 0(PULIEPCKOTO COCTaBa psiia apMU 3apyOeXHBIX CTpaH. B HacTosiee BpeMst U3BeCTHA
cucteMa VR 1151 00ydyeHusT BO3AYyIIHO-AECAaHTHBIX BOMCK, MpeacTaBisitonias coooit 10
aBTOMaTU3UMPOBAHHBIX pabOYMX MecCcT, 00bEeAMHEHHBIX B OJHY CETh, U MECTO
PYKOBOAUTES IJIsl KOHTPOJISI Hall ACMCTBUSIMU MOJIb30BaTe/ el 1 ONpeaeaeHus: ypOBHS
X noarotToBku (puc. 8). [IpencraBieHHass cucreMa COCTOMT U3 MOABECHBIX KPETLJICHUM
u VR mmmema. Ha skpane aucruiess oroopaxaercs pesibed MECTHOCTH, Ky1a TUIaHUPYETCS
JNIECAaHTUPOBATh JIMYHBINA cOCTaB[5-8].
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B Gynyiiem texnonorust VR BoeHHOro HazHaueHUs OyIeT HalpaB/IeHa Ha MOBBILIEHUE
3P HEKTUBHOCTU OTOOPa U MPodeCCUOHATIM3MA CTYKAIIMX: COJIAAT U IMTUJI0TOB, BOEHHBIX
Bpaueil 1 MeXaHUKOB, CalepoB U APYIUX CIELMAIUCTOB.

Puc. 8. Cuctema VR g1s1 06ydyeHus1 congat u opuiiepoB BOEHHO-AECAHTHBIX CUJI

Takum 00pa3omMm, B 3aK/IIOUEHME MOXHO CKas3aTb 4TO pa3BuTue cucteM VR mwis
BOCHHOTO HA3HAYEHWUS SBJISIETCSI HEOOXOOMMOM MEPCHEKTUBOM, OOJHUM K3 BOMPOCOB
OCTaeTCs CO3JaHWE SPTOHOMUYHBIX IIUIEMOB W TAPHUTYP /ISl MPUMEHEHUS B TEPUOL
peasibHOrO 0081 B peXrMe peaabHOro BpeMeHu. [Ipu 3ToM, OCHOBHOM aKLIEHT JaHHBIX
TEXHOJIOTUIA 3aKJI0YAETCS B MOBBILIEHUM 3(P(PEKTUBHOCTY ITOATOTOBKY BOCHHOCIIYKAIIX
K BBIMOJIHEHUIO MOCTAaBJIEHHBIX 3aJa4 B YCIOBUSIX MAaKCUMaJIbHO MPUOJMKEHHBIX K
OOEBbBIM.

Oxupaercsd, 4To B OnauKauliue roabl OyayT CO3daHbl CIELMAJIM3UPOBAHHBIC
CUTYyaLIMOHHO-UMUTALIMOHHBIEC MOJIUTOHBI OCHallleHHbIe coBpeMeHHBIMU VR, AR, MR
TEXHOJIOTUSIMU, OOBEAMHEHHBIE MEXAY COOOM B €IMHYI0 KOMITBIOTEPHYIO CE€Tb U
MO3BOJISIOIIME TEM CaMbIM, OCYILIECTBIISITh B3aUMOIECHCTBUE MEXKIY Pa3IMYHBIMU BUIAMU
W polaMy BOOPYXEHHBIX CUJI MpPU BBINOJHEHWHM 3a1a4 B CIELUMAJIbHO CO3MAHHOM
anrapaTHO-IIPOrpaMMHBIMM CPEACTBAMU BUPTYaAJIbHOM Cpefe.
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