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About the Journal

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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ÏÐÈÌÅÍÅÍÈÅ ÈÍÍÎÂÀÖÈÎÍÍÛÕ VR/AR-ÒÅÕÍÎËÎÃÈÉ Â
ÊÀ×ÅÑÒÂÅ ÀÏÏÀÐÀÒÓÐÛ ÂÎÅÍÍÎÃÎ ÍÀÇÍÀ×ÅÍÈß (ÎÏÛÒ ÀÐÌÈÉ
ÇÀÐÓÁÅÆÍÛÕ ÑÒÐÀÍ).

Ìóðàêàåâ È.È.
Çàìåñòèòåëü íà÷àëüíèêà

Óíèâåðñèòåòà îáùåñòâåííîé
áåçîïàñíîñòè Ðåñïóáëèêè Óçáåêèñòàí

Õîëèêîâ Ø.Í.
Ñòàðøèé ïðåïîäàâàòåëü êàôåäðû

Óíèâåðñèòåòà îáùåñòâåííîé
áåçîïàñíîñòè Ðåñïóáëèêè Óçáåêèñòàí

Àííîòàöèÿ: Â ñòàòüå ðàññìàòðèâàåòñÿ êîìïüþòåðíûå òðåõìåðíûå ìîäåëè âíåøíåãî
ìèðà, ñîçäàííûå ïîñðåäñòâîì íàáîðà ñïåöèàëèçèðîâàííûõ ìîäåëèðîâàííûõ òåõíè÷åñêèõ
ñðåäñòâ (VR/AR/MR technologies). Ïðåäìåòîì èññëåäîâàíèÿ ÿâëÿþòñÿ ïîâûøåíèå
ýôôåêòèâíîñòè îòáîðà è ïðîôåññèîíàëèçìà êóðñàíòîâ è ñîëäàò äëÿ Âîîðóæåííûõ
Cèë Ðåñïóáëèêè Óçáåêèñòàí. Àíàëèçèðóåòñÿ è îáîáùàåòñÿ óíèêàëüíûé îïûò
ñîâðåìåííûõ ðàçðàáîòîê â îáëàñòè ïðîåêòèðîâàíèÿ âèðòóàëüíûõ ïðèáîðîâ è ïðîãðàìì
âîåííîãî íàçíà÷åíèÿ. Ïðîâîäèòñÿ àíàëèç âèðòóàëüíûõ ìîäåëåé áîåâûõ ïðîñòðàíñòâ
(âèðòóàëüíîå ïîëå áîÿ è âîåííûé ïîëèãîí), à òàêæå êîìáèíèðîâàííûõ ñèñòåì
âîîðóæåííûõ ñèë, íàïðàâëåííûõ íà îáó÷åíèå ñîëäàò è êóðñàíòîâ ðàçëè÷íûõ ðîäîâ è
âèäîâ âîîðóæåííûõ ñèë.

Êëþ÷åâûå ñëîâà: âèðòóàëüíûå ìîäåëè, êîìáèíèðîâàííàÿ âèðòóàëüíàÿ ðåàëüíîñòü,
ñèíòåçèðîâàííîå ïðîñòðàíñòâî, VR, AR, MR öèôðîâûå êàðòû, âîåííàÿ òåõíèêà,
îáó÷åíèå.

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.

Âèðòóàëüíàÿ ðåàëüíîñòü (virtual reality) (äàëåå - VR) ïîçâîëÿåò ïîâûñèòü
ýôôåêòèâíîñòü ÷åëîâå÷åñêîé äåÿòåëüíîñòè â ðàçëè÷íûõ ñôåðàõ æèçíè ñ ó÷åòîì
ôèçè÷åñêèõ è ïðîôåññèîíàëüíûõ ïîêàçàòåëåé ïîëüçîâàòåëÿ. VR îïèñûâàåò
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êîìïüþòåðíóþ ìîäåëü âíåøíåãî ìèðà, ñîçäàííóþ íàáîðîì ñïåöèàëüíûõ
òåõíè÷åñêèõ ñðåäñòâ, ïåðåäàâàåìóþ ïîëüçîâàòåëþ ïîñðåäñòâîì îðãàíîâ çðåíèÿ,
ñëóõà, îáîíÿíèÿ, îñÿçàíèÿ è îáåñïå÷èâàþùóþ âîñïðèÿòèå íàõîæäåíèÿ â
èñêóññòâåííî ñèíòåçèðîâàííîì ïðîñòðàíñòâå. Ïðèìåíåíèå ñèñòåì VR îòëè÷àåòñÿ
âûñîêîé ýôôåêòèâíîñòüþ âîçäåéñòâèÿ íà îðãàíû âîñïðèÿòèÿ, áëàãîäàðÿ ÷åìó
îáåñïå÷èâàþòñÿ ãëóáîêîå óñâîåíèå çíàíèé, áûñòðîå îâëàäåíèå
ïðîôåññèîíàëüíûìè íàâûêàìè è ïðèîáðåòåíèå ïîëüçîâàòåëåì îïûòà [1].

Òåõíîëîãèè VR àêòèâíî âíåäðÿþòñÿ íàçåìíûìè, âîçäóøíûìè è âîåííî-
ìîðñêèìè âîîðóæåííûìè ñèëàìè ðàçëè÷íûõ ñòðàí. Ñèñòåìû âîåííîé ïîäãîòîâêè
íà îñíîâå òðåõìåðíîãî ìîäåëèðîâàíèÿ èñïîëüçóþòñÿ â ÑØÀ, Ãåðìàíèè, Ôðàíöèè,
Íèäåðëàíäàõ, Èòàëèè, Âåëèêîáðèòàíèè, Òóðöèè è Ðîññèè. VR ïðèìåíÿåòñÿ äëÿ
ñîçäàíèÿ è èñïûòàíèÿ îðóæèÿ, âîåííîãî ïëàíèðîâàíèÿ è îáó÷åíèÿ ëè÷íîãî
ñîñòàâà âîîðóæåííûõ ñèë. VR âîåííîãî íàçíà÷åíèÿ ïîçâîëÿåò â ðàçû ñíèçèòü
âðåìåííûå è ôèíàíñîâûå çàòðàòû íà îáó÷åíèå âîåííîñëóæàùèõ, òðàâìàòèçì,
ïîâûñèòü ýôôåêòèâíîñòü îáó÷åíèÿ çà ñ÷åò ýêîíîìèè áîåïðèïàñîâ è ðàçëè÷íîãî
âèäà ãîðþ÷åãî, à òàêæå ïîëó÷åíèÿ çíàíèé è îïûòà ïî ïîâåäåíèþ ïðè âíåøòàòíûõ
ñèòóàöèÿõ è èñêëþ÷åíèÿ âîçìîæíîñòè íàíåñåíèÿ óùåðáà ðåàëüíûì îáðàçöàì
âîåííîé òåõíèêè.

Çàðóáåæíûé îïûò ðàçðàáîòêè è ïðèìåíåíèÿ VR/AR/MR òåõíîëîãèé.
Â ÐÔ 2016 ã. êîìïàíèÿ "Êðîíøòàäò" ïðåäñòàâèëà ñèñòåìó "Âèðòóàëüíîå ïîëå

áîÿ", ïðåäíàçíà÷åííóþ äëÿ ïëàíèðîâàíèÿ è îòðàáîòêè áîåâûõ äåéñòâèé. Ñèñòåìà
ïðåäíàçíà÷åíà äëÿ êîìïüþòåðíîé èìèòàöèè âîåííûõ äåéñòâèé íà çàäàííîé
òåððèòîðèè.

Ïîëå áîÿ VR îòîáðàæàåò äåéñòâèÿ ïîëüçîâàòåëÿ è ñîçäàåò ñîáûòèÿ â
ñîîòâåòñòâèè ñ çàäàííûìè àëãîðèòìàìè ôóíêöèîíèðîâàíèÿ îáðàçöîâ âîåííîé

òåõíèêè.
Ðèñ. 1. Ìîäåëü ó÷åáíîãî êëàññà "Åäèíîå âèðòóàëüíîå ïîëå áîÿ"
Ñèñòåìà ñòðîèòñÿ íà îñíîâå öèôðîâûõ êàðò, äàííûõ àýðîôîòîñúåìêè,

ñïóòíèêîâûõ ñíèìêîâ è ôîòîãðàôèé. Âèðòóàëüíîå ïîëå áîÿ ñîçäàåò ìîäåëè è
ñöåíû äâèæåíèÿ è ñòðåëüáû âîåííîñëóæàùèõ, èíôîðìàöèîííî-êîìàíäíîãî
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îáìåíà, âîåííîé òåõíèêè è âîîðóæåíèÿ, â êîòîðûõ îòîáðàæàþòñÿ èõ ðåàëüíûå
ïàðàìåòðû (óãîë è ñêîðîñòü íàâåäåíèÿ, õàðàêòåðèñòèêè è âîçìîæíîñòè ïðèöåëüíûõ
êîìïëåêñîâ, õàðàêòåðèñòèêè áîåïðèïàñîâ). Íà ðèñ. 1 ïðèâåäåíà ìîäåëü ó÷åáíîãî
êëàññà äëÿ îòðàáîòêè íàâûêîâ âîåííîñëóæàùåãî â åäèíîì âèðòóàëüíîì ïîëå
áîÿ[2].

Àäåêâàòíàÿ îöåíêà ñâîéñòâ ìåñòíîñòè ïîçâîëÿåò ïðèíÿòü òî÷íîå ðåøåíèå ïðè
âûáîðå íàïðàâëåíèÿ âîåííîãî óäàðà, îïåðàòèâíîãî ïîñòðîåíèÿ àðìèè, à òàêæå
îðãàíèçàöèè âçàèìîäåéñòâèÿ ìåæäó áîåâûìè ïîäðàçäåëåíèÿìè.

Âèðòóàëüíàÿ ìîäåëü áîåâîãî ïðîñòðàíñòâà ïðåäñòàâëÿåò ñîáîé öèôðîâîå
îïèñàíèå ðåëüåôà è îáúåêòîâ ìåñòíîñòè â òðåõìåðíûõ ñöåíàõ, îáåñïå÷èâàþùåå
òîïîãðàôè÷åñêîå ñèíòåçèðîâàííîå èçîáðàæåíèå ðåàëüíîé ìåñòíîñòè. Ìàñøòàá
äàííîé ìîäåëè ïðîñòðàíñòâà ìîæåò áûòü ëþáûì, çà ñ÷åò ÷åãî îáåñïå÷èâàåòñÿ
êîððåêòíîå ðåøåíèå èíôîðìàöèîííî-ðàñ÷åòíûõ çàäà÷ ñ ðàçíîé ñòåïåíüþ
äåòàëèçàöèè, îáóñëîâëåííîé õàðàêòåðîì è óðîâíåì ïðèíÿòèÿ ðåøåíèé. Íà ðèñ.2
ïðèâåäåí ïðèìåð òîïîãðàôè÷åñêîé âèðòóàëüíîé ìîäåëè áîåâîãî ïðîñòðàíñòâà.

Ðèñ. 2. Òîïîãðàôè÷åñêàÿ âèðòóàëüíàÿ ìîäåëü áîåâîãî ïðîñòðàíñòâà
Êîìáèíèðîâàííàÿ ðåàëüíîñòü (Mixed reality) ðåàëèçóåò ïðèíöèï èñêóññòâåííîé

äèíàìè÷åñêîé ñðåäû, îñíîâàííîé íà ñèíòåçå ôèçè÷åñêîé è âèðòóàëüíîé ðåàëüíîñòè.
Â íàñòîÿùåå âðåìÿ äàííûé ïîäõîä àêòèâíî èñïîëüçóåòñÿ äëÿ ïîäãîòîâêè
ñïåöèàëèñòîâ ñóõîïóòíûõ âîéñê. Ñóòü òåõíîëîãèè çàêëþ÷àåòñÿ â ñîçäàíèè
ñïåöèôè÷åñêèõ èñêóññòâåííî ñîçäàííûõ ñöåí MR è ðåàëüíîãî îáîðóäîâàíèÿ,
ñíàáæåííîãî ñïåöèàëüíûìè äàò÷èêàìè è ñåíñîðàìè: øëåì ñ 3D-äèñïëååì,
ïåðåíîñíîé êîìïüþòåð, ñåíñîðû ïîëîæåíèÿ òåëà, èìèòàòîð ñòðåëêîâîãî îðóäèÿ[3].

Îäíèì èç ïðèìåðîâ êîìáèíèðîâàííîé MR âîåííîãî íàçíà÷åíèÿ ÿâëÿåòñÿ
ñèñòåìà Dismounted Soldier Training System (DSTS). Äàííàÿ ñèñòåìà ïðåäîñòàâëÿåò
âîçìîæíîñòü âèçóàëèçàöèè ó÷àñòêîâ ìåñòíîñòè è îòðàáîòêè âåäåíèÿ áîÿ ñ
ðàçëè÷íûì îðóæèåì. Êðîìå òîãî, ñèñòåìà ïîçâîëÿåò ñîçäàâàòü âíåøòàòíûå
ñèòóàöèè: âíåçàïíîå íàñòóïëåíèå âðàãà, áîé â îäèíî÷êó è ò.ä [3,5]. Íà ðèñ. 4
ïðèâåäåí ïðèìåð ðåàëèçàöèè êîìáèíèðîâàííîé ñèñòåìû DSTS.
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Ðèñ. 4. Êîìáèíèðîâàííàÿ ñèñòåìà DSTS
Äðóãàÿ ñèñòåìà Virtual Vehicle Trainer (VVT) [15] ïîçâîëÿåò ðàáîòàòü

ïîëüçîâàòåëþ êàê èíäèâèäóàëüíî, òàê è â ñîñòàâå ýêèïàæà. Îíà äàåò âîçìîæíîñòü
îñâîèòü íàâûêè óïðàâëåíèÿ áîåâûìè áðîíèðîâàííûìè ìàøèíàìè è îðóæèåì.
Ñèñòåìà ìîæåò îáó÷àòü äî 24 ïîëüçîâàòåëåé îäíîâðåìåííî. Íà ðèñ. 5 ïðèâåäåí
ïðèìåð ðåàëèçàöèè ñèñòåìû VVT.

Ðèñ. 5. Ñèñòåìà VVT
Åùå îäíà ñèñòåìà MR âîåííîãî íàçíà÷åíèÿ Meggitt Training Systems (MTS)

[16] ïðåäñòàâëÿåò ñîáîé ôèçè÷åñêîå ïîëå ñ óãëîì îáçîðà 300 ãðàäóñîâ,
îáåñïå÷èâàþùåå ðåàëèñòè÷íîå ïîãðóæåíèå ïîëüçîâàòåëÿ â âèðòóàëüíóþ ñðåäó.
Ñèñòåìà ñîñòîèò èç ïÿòè ïëîñêèõ ýêðàíîâ è öèôðîâûõ êàìåð, êîòîðûå îáðàçóþò
ïîëå ïîãðóæåíèÿ ïîëüçîâàòåëÿ. Íà ýêðàíû âûâîäèòñÿ âèäåî â ìàñøòàáå 1:1 è
îáúåìíûé çâóê. Ñèñòåìà ïîääåðæèâàåò äî 20 âèäîâ ñìîäåëèðîâàííîãî îðóæèÿ è
ñöåí MR. Íà ðèñ. 6 ïðèâåäåí ïðèìåð ðåàëèçàöèè ñèñòåìû MTS.

Äðóãàÿ VR ñèñòåìà, ðàçðàáîòàííàÿ íà âîåííîé áàçå McGuire-Dix-Lakehurst
(ÑØÀ), ïðåäíàçíà÷åíà äëÿ èìèòàöèè ñòðåëüáû. Åå îñîáåííîñòüþ ÿâëÿåòñÿ
îðèãèíàëüíàÿ âèçóàëèçàöèÿ ïîëåòà ïóëè. Ïîëüçîâàòåëü ìîæåò îïåðèðîâàòü íàáîðîì
ñåíñîðîâ äëÿ óïðàâëåíèÿ è ìàíåâðà ïóëè, ïðèöåëèâàÿñü ïîñðåäñòâîì äèñïëåÿ,
óñòàíîâëåííîãî íà VR øëåìå (ðèñ. 7). ×åðåç äèñïëåé è ìèêðîôîí ïîëüçîâàòåëü
ìîæåò âèäåòü ïîëå áîÿ íà 3600 â îòëè÷èå îò ïðåäûäóùåé ñèñòåìû MTS.
Âèçóàëüíûìè îáúåêòàìè-öåëÿìè â èçâåñòíîé ñèñòåìå ìîãóò áûòü âîåííûå è
ãðàæäàíñêèå ëþäè, ãðóçîâèêè è áðîíåòåõíèêà, âåðòîëåòû è ñàìîëåòû.
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Ðèñ. 6. Ñèñòåìà MTS

Ðèñ. 7. VR ñèñòåìà èìèòàöèè ñòðåëüáû
Äðóãàÿ ðàçðàáîòêà GunnAR ïîìîãàåò ïîëüçîâàòåëÿì ïðèöåëèâàòüñÿ,

êîððåêòèðîâàòü íàâîäêó, ïåðåäàåò ïðèêàçû è òðåáîâàíèÿ ðóêîâîäèòåëÿ, à òàêæå
îòîáðàæàåò ñâåäåíèÿ î êîëè÷åñòâå çàïàñà áîåïðèïàñîâ. À èçâåñòíûé ïðîãðàììíî-
àïïàðàòíûé êîìïëåêñ Tactical Augmented Reality ïîçâîëÿåò îòîáðàæàòü íå òîëüêî
îáúåêòû è öåëè íà ìîíèòîðå ïîëüçîâàòåëÿ, íî è ìåñòîïîëîæåíèå áîéöà íà êàðòå
ïîñðåäñòâîì ëàçåðíîãî äàëüíîìåðà è âû÷èñëÿòü ðàññòîÿíèå äî ìèøåíè, âûâîäÿ
íà ýêðàí ñîîòâåòñòâóþùèå ïîäñêàçêè.

Ïðîãðàììíûå ðåøåíèÿ ñ ïðèìåíåíèåì VR-òåõíîëîãèè èñïîëüçóþòñÿ òàêæå
ïðè ðàçðàáîòêå íîâîãî øëåìà "Ñâàðîã" â Ðîñcèè äëÿ óïðàâëåíèÿ áåñïèëîòíûìè
ëåòàòåëüíûìè àïïàðàòàìè íà ðàññòîÿíèè. Ñèñòåìà îñíàùàåòñÿ äâóìÿ
âèäåîýêðàíàìè, íàáîðîì äàò÷èêîâ è ñåíñîðîâ äëÿ îòñëåæèâàíèÿ ïîëîæåíèÿ
ïîëüçîâàòåëÿ è ëåòàòåëüíîãî àïïàðàòà.

Â ðÿäå ðàçâèòûõ ñòðàí îáîðóäîâàíèå è ñïåöèàëèçèðîâàííûå ïðîãðàììíûå
ñðåäñòâà ñ èñïîëüçîâàíèåì VR óæå îôèöèàëüíî óòâåðæäåíû äëÿ îáó÷åíèÿ ðÿäîâîãî
è îôèöåðñêîãî ñîñòàâà ðÿäà àðìèé çàðóáåæíûõ ñòðàí. Â íàñòîÿùåå âðåìÿ èçâåñòíà
ñèñòåìà VR äëÿ îáó÷åíèÿ âîçäóøíî-äåñàíòíûõ âîéñê, ïðåäñòàâëÿþùàÿ ñîáîé 10
àâòîìàòèçèðîâàííûõ ðàáî÷èõ ìåñò, îáúåäèíåííûõ â îäíó ñåòü, è ìåñòî
ðóêîâîäèòåëÿ äëÿ êîíòðîëÿ íàä äåéñòâèÿìè ïîëüçîâàòåëåé è îïðåäåëåíèÿ óðîâíÿ
èõ ïîäãîòîâêè (ðèñ. 8). Ïðåäñòàâëåííàÿ ñèñòåìà ñîñòîèò èç ïîäâåñíûõ êðåïëåíèé
è VR øëåìà. Íà ýêðàíå äèñïëåÿ îòîáðàæàåòñÿ ðåëüåô ìåñòíîñòè, êóäà ïëàíèðóåòñÿ
äåñàíòèðîâàòü ëè÷íûé ñîñòàâ[5-8].
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Â áóäóùåì òåõíîëîãèÿ VR âîåííîãî íàçíà÷åíèÿ áóäåò íàïðàâëåíà íà ïîâûøåíèå
ýôôåêòèâíîñòè îòáîðà è ïðîôåññèîíàëèçìà ñëóæàùèõ: ñîëäàò è ïèëîòîâ, âîåííûõ
âðà÷åé è ìåõàíèêîâ, ñàïåðîâ è äðóãèõ ñïåöèàëèñòîâ.

Ðèñ. 8. Ñèñòåìà VR äëÿ îáó÷åíèÿ ñîëäàò è îôèöåðîâ âîåííî-äåñàíòíûõ ñèë
Òàêèì îáðàçîì, â çàêëþ÷åíèå ìîæíî ñêàçàòü ÷òî ðàçâèòèå ñèñòåì VR äëÿ

âîåííîãî íàçíà÷åíèÿ ÿâëÿåòñÿ íåîáõîäèìîé ïåðñïåêòèâîé, îäíèì èç âîïðîñîâ
îñòàåòñÿ ñîçäàíèå ýðãîíîìè÷íûõ øëåìîâ è ãàðíèòóð äëÿ ïðèìåíåíèÿ â ïåðèîä
ðåàëüíîãî áîÿ â ðåæèìå ðåàëüíîãî âðåìåíè. Ïðè ýòîì, îñíîâíîé àêöåíò äàííûõ
òåõíîëîãèé çàêëþ÷àåòñÿ â ïîâûøåíèè ýôôåêòèâíîñòè ïîäãîòîâêè âîåííîñëóæàùèõ
ê âûïîëíåíèþ ïîñòàâëåííûõ çàäà÷ â óñëîâèÿõ ìàêñèìàëüíî ïðèáëèæåííûõ ê
áîåâûì.

Îæèäàåòñÿ, ÷òî â áëèæàéøèå ãîäû áóäóò ñîçäàíû ñïåöèàëèçèðîâàííûå
ñèòóàöèîííî-èìèòàöèîííûå ïîëèãîíû îñíàùåííûå ñîâðåìåííûìè VR, AR, MR
òåõíîëîãèÿìè, îáúåäèíåííûå ìåæäó ñîáîé â åäèíóþ êîìïüþòåðíóþ ñåòü è
ïîçâîëÿþùèå òåì ñàìûì, îñóùåñòâëÿòü âçàèìîäåéñòâèå ìåæäó ðàçëè÷íûìè âèäàìè
è ðîäàìè âîîðóæåííûõ ñèë ïðè âûïîëíåíèè çàäà÷ â ñïåöèàëüíî ñîçäàííîé
àïïàðàòíî-ïðîãðàììíûìè ñðåäñòâàìè âèðòóàëüíîé ñðåäå.
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