WHHOBAIIMOHHBIN MOJIXOJ K NU3YUYEHUIO TUCIHUILIVHBI
«YCTPOMCTBO U DKCILTYATAIIUSI BOEHHBIX CUCTEM PAJIMOCBS3H»
Bbenopycckuii rocyaapcTBeHHBIN YHUBEPCUTET HHPOPMATHKU U PATHOITCKTPOHUKU
JroxoB I1O.

Buenpenne B yueOHBIM MpollecC HMHHOBALIMOHHBIX TEXHOJOTHH  SIBISETCS
onpeeNstonel YepToi cCoBpeMeHHOro oopa3zoBanus. [0 MHEHHUIO psA/la YUEHBIX MMOHATHE
«MHHOBAIUS» BO3HHUKJIO B JEBATHAALIATOM BEKE M O3HAYalO BBEJICHUE HEKOTOPHIX
3JIEMEHTOB OJHOM KYJIbTYpbI B Apyryto. CerojHs B Hay4yHOU JIUTEpaType UMEETCS HEMAJIO
TPAKTOBOK ATOTO MOHSTHS, HO BCE OHU CXOJIATCS B OJHOM: MHHOBALlUA - 3TO BHEJPEHUE
HoBoro. Ilog HOBOBBEIEHHMEM IIOHMMAIOT LEJICHANIPABICHHBIM IIPOIIECC BHECEHMUS
WM3MEHEHUN B OINpPEAETICHHYIO COLUAIbHYIO €IUHUILY, MPUBOASIINNA K MOSIBICHUIO HOBBIX
CTaOMJIBHBIX 3JeMeHTOB. MHHOBanmu B cepe Bbicuiero oOpa30BaHUS HANpPaBICHBI Ha
(dbopMUpOBaHHE JTUYHOCTH MpodecCHOoHana, ero CrnocOOHOCTH K HAyYHO-TEXHHUYECKOH U
WHHOBAIlMOHHOW  JEATENbHOCTH, Ha OOHOBICHHE COJCpXKaHUA 00pPa30BaTEIHLHOTO
mpoliecca.

Crosimass mepea  pecnyONuMKOW — 3a7ada  JIHEProcOepeKeHus U CHIDKEHUS
HSHEPrOEMKOCTH BAJIOBOTO BHYTPEHHEIO NPOAYKTa HMEET HE TOJBKO TEXHUYECKHE,
TEXHOJIOTUYECKHE M DKOJIOTUYECKUE aCIHEKThl, pEIIAEMbIE YUYEHBIMHU, HHXKEHEPAMHU,
TEXHOJIOTAaMU U JAPYTUMHU CIENHATUCTaMHU. BaKHOCTh M HEOTIIOXKHOCTH PEIICHUs 3TOM
npobiiembl B PecnyOnuke bemapych o3HauaeT HEOOXOIWMOCTh W3MEHEHUS CHCTEMBI
MOATOTOBKU CIEI[UAINCTOB CBSI3U.

B Hacrosiee Bpems HaOmogaeTcs IIUPOKOE MCIOIb30BAaHUE KOMIIBIOTEPHOM
TeXHUKU B 00yueHuH. KommbloTepHas TEXHHKa IMO3BOJISIET CO3/1aBaTh WMUTAIMOHHBIE
MOJICJIA PEAbHBIX SHEPrOEMKUX OOBEKTOB, KOTOPHIE HMEIOT OOJBIIYIO MPAKTUYECKYIO
LIEHHOCTh. B 4acTHOCTH, BUpTYyaibHbIE TPEHAKEPHI UMEIOT CIEAYIOUINE MPEUMYIIECTBA!

— 3HaYMUTENbHAsl IKOHOMUS AJIEKTPOIHEPTUH;

— YMEHBIIEHUE U3HOCA TEXHUKH CBSI3U;

— YBEIWYEHHE KOJIMYeCTBA paboyMX MECT, OrpaHMYEHHOE KOJIMYECTBOM
KOMIIBIOTEPOB;

— BO3MOXHOCTb MHOT'OKPaTHOM TPEHUPOBKU;

— aBTOMaruyeckas puKcalus ¢ JaJbHEHIINM 0TOOpaKeHUEM OIIHOOK.

CoBpeMeHHBIN MMOAX0/I K MOATOTOBKE BOCHHBIX CHEIMAIIMCTOB, HKCILTYaTUPYIOIIMX
pa3nuyHble 00pa3llbl BOOPYXEHHMS M BOCHHON TEXHMKH, CTaBUT 3aJlaud MEepecMoTpa
CIIO)KMBIIMUXCS CTaHIApPTOB B 0OydYeHHH. MHUpPOBOM ONBIT M NpaKTHKA JAOKA3bIBAIOT
HEOOXOAMMOCTh BHEJpPEHHs B YUeOHBI TpoLeCC COBPEMEHHBIX TpPEHAXKEPHBIX
TEXHOJIOTUI, OCHOBaHHBIX Ha JOCTH)KEHUSAX B 00JIaCTH KOMIIBIOTEPHOTI'O MOJIETMPOBAHUS.

[IpuMeHeHHe BUPTYalbHOH peaTbHOCTH B YYEOHBIX LENAX OOYCIOBICHO JBYMs
OCHOBHBIMHM (paKTOpamu:

— co3JaBaeMble KOMIBIOTEPHBIMH CpEICTBAMU MoJenu, TpexmepHas (3D)
OKpY>Karollas cpefia, peaJMCTUYHO pearnupyrolas Ha B3aUMMOJEHCTBUE C MOJIb30BATENSIMH,
MTO3BOJISIIOT BOCIIPOM3BOJNUTH OOEBYIO pabOTy pacyeToB JUIsi MHOXKECTBAa BO3MOXKHBIX
CUTYyallUi, TPYAHOBOCIIPOU3BOAMMBIX Ha peabHOM 00pa3slie BOGHHON TEXHHUKH.

— HENoCpeICTBEHHOEe O0y4YeHHE Ha peaJbHOM 00eBOW TEXHHKE U B YCIIOBUSX,
MPUOIMKEHHBIX K OOEBBIM, HEPEIKO CTAHOBUTCS HEBO3MOXHBIM B CHIIy SKOHOMUYECKUX
MIPUYKH.

[Tox c10BOM «TpeHakEp» MPUHATO MOHUMATh YCTPONCTBO ISl 00yUYeHHsI YeloBeKa U
CO3/1aHHS y HETO ONPENEICHHBIX HABBIKOB. TpEHakepbl IMOSBUIMCH, KOTJAAa BO3HUKIIA



HE0O0XO0IMMOCTh MAaCCOBOM MOATOTOBKH CIEIHAIMCTOB I PaOOTHI JIMOO HA OJHOTUITHOM
o0opynoBaHuy, JIMOO CO CXOKMMHU PaOOUYMMHU ACUCTBUSIMH, U B TEPBYIO Ouepelpb - IS
BOCHHBIX HYXI.

[ToanonsiTHEM «BUPTYalIbHBIM TpeHaxkep» (virtualsimulator - VS) nonmmaercs
3aM€Ha BEIECTBEHHO-3KCIUTYaTaAllMOHHBIX JCHUCTBUN HaJ TEXHUYECKUMHU YCTPOMCTBAMHU, a
TakK€ UX OTACTbHBIMU OJIOKaMH, Y3JIaMH, CHUCTEMaMH MAHUNYJISLUSIMH C HX
UHPOpPMALMOHHBIMU (TpaduyecKuMU, OOBEMHBIMH WM LU(GPOBBIMU) BHUPTYAIbHBIMU
aHaJOraMu.

Coznanue BUPTYAIBHOH PEabHOCTH, SIBJISIOIICHCS 0a3ucoM  BUPTYaIbHBIX
TPEHaXEPOB, OCHOBAHO HAa MCIOJIb30BAHUM UMHUTALHMOHHOTO MOJEIIUPOBAHUS, TEOPUU
JUCTAaHLIMOHHOTO YIPABJICHUS, aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS, KOMIIBIOTEPHON
rpaguky, TEXHUKA B3aMMOJICHCTBHS YejoBeKa ¢ MammHOW. B mocmemnue 10-15 et
BUPTYyaJibHasl PEANbHOCTb MPEACTABIACT COOOH BIOJHE CAMOCTOSTEIHLHOE HAIpaBICHUE
KOMITBIOTEPHOU TEXHOJIOTHH.

CyTb MMHMTALlMOHHOTO MOJEJIMPOBAHUS 3aKIIOYAaeTCd B BOCIPOU3BEACHUM C
onpeAenéHHON CTENeHbI0 TOYHOCTH KaKUX-MTMOO XapakTEepUCTUK OOBEKTa WM €ro
CBOMCTB.

Teopusi IUCTAaHIIMOHHOTO YIPAaBIEHUS 3aHUMAETCs pPa3pabOTKOW MPHUHIIUIIOB H
TEXHOJIOTHI oOecrieueHus: KOMIUIEKCHOW JUarHOCTMKU M HACTPOMKH KOHTPOJIUPYEMBIX
00BEKTOB.

Teopust B3aMMOJCHCTBUS 4YeNOBEKAa C MAllMHOM 3aHMMAETCSl AHAIU30M BIIUSHUS
MICUXOJIOTHYECKON  HANpSHXKEHHOCTH, YTOMIICHHS, OSMOIIMOHAJBHBIX  (PAaKTOpPOB U
0COOEHHOCTEH HEpPBHO-TICUXWYECKOH OpraHm3aluy 4YejoBeka Ha 3()()EeKTHBHOCTH €ro
JIEATEIbHOCTH B CUCTEME «UEJIOBEK-MAILIUHAY.

@opMabHBIMU NPU3HAKAMHU, TTO3BOJIIOIIMMU OTHECTH YCTPOICTBA K BUPTYaJIbHBIM
TpeHaXEPAM, ABIISIOTCSA:

— MOZETHPOBAHKE B pealIbHOM MaciTabe BpeMeHH;

— HUMHUTAIMS OKPYKaIoIEell 0OCTAaHOBKH C BBICOKOM CTEIEHbIO peann3ma;

— BO3MOXXHOCTb BO3/CHCTBOBaTh Ha HEE WJIM OTAEIbHBIE €€ OOBEKThI, UMes IpU
3TOM OOpaTHYIO CBA3b.

Hu onHa M3 CIOXKHBIX M JTOPOTOCTOSIIIMX BOEHHO-TEXHMUYECKHUX CHCTEM HE MOXKET
b exTrBHO QYHKIIMOHUPOBATH O€3 XOPOIIIO 00Y4EHHOTO TIepcoHana. B Hacrosiee Bpemst
IpY HOATOTOBKE MIIAJIIUX CHEIMAIMCTOB JUIs BOMCK CBA3M BO3HUKAET Psiji IPOOIIEM.

Bo-nepBbIX, 3HauMTeNbHAs YacTh TEXHUKU BbIpabOTalla yCTAHOBJIEHHBIE CPOKH
IKCILTyaTaluu.

Bo-BTOpBIX, MHTEHCUBHAs 3KCIUTyaTallMsl CPEJCTB CBSI3U TpeOyeT 3HAUUTEIbHBIX
MaTepUajIbHBIX 3aTpar.

Boixon u3 cnoxuBIIeHCS CUTyallMl BUJUTCS B CO3/IaHUU BUPTYAJIbHBIX TPEHAKEPOB
o0yuyeHMs, IpeHA3HAYSHHBIX JJIs U3YUYEHUs U IPaBUILHON SKCITyaTalluu CPEACTB CBA3U.

Cneunduxka oOyyeHHMS Ha BOEGHHOM (DaKkylbTeT€ TaKOBa, 4YTO CTYJEHTaM,
MOCEIIAIONIMM BCEro OAMH pa3 B HENCNI0 BOEHHBIH (akyiabTeT, HE00XO0IUM
JIOTIOJTHUTEIbHBIA MaTepHuall B 3JEKTPOHHOM BHJE, JOXOIYUBO PACKPBIBAIOIIMI BOIPOCHI
NPAaKTUYECKUX 3aHATHH U MOAETUPYIOUINI paboTy U3ydaeMbIX CpeacTB cBsizu. [loaTomy B
yu4eOHOM TpOoIlecCCe AaKTUBHO HCIIOJB3YIOTCA DJIEKTPOHHBIE YUEOHHKH, JJIEKTPOHHbBIE
yuyeOHble  MOcOOMs, TPOTrpaMMbl  COMPOBOXKIACHHMS  3aHATHH,  IOJrOTOBJICHHBIE
npenogaBarensiMu. Hanuuue 3eKTpOHHBIX YYEOHHMKOB M JAPYTrHUX BUAOB 3JEKTPOHHOM
y4eOHOI TPOAYKIMM TO3BOJIET, C OJHOM CTOPOHBI, MPOBOJIUTH OTAEIbHBIE YyueOHbIE
3aHATHS B KOMIIBIOTEPHOM KJlacce, CHEUAIN3UPOBAHHBIX AyAUTOPUSX, C JAPYrol - Haer



IIMPOKHE BO3MOKHOCTH JJISl CAMOCTOSTENIbHOM paboThl cTyAeHToB. O0yJaromuecs: UMeroT
BO3MOXXHOCTh TE€pEeNHcaTh KOMIUIEKT y4eOHO-METOJUYECKHX MaTepuaioB Ha JUCKH U
JUCKETBl JJI JINYHOTO M0JIb30BaHMA. KpoMe TOro, mIMpOKOe NPUMEHEHHUE B IIPOLIECCE
o0yueHus CHEIUATMCTOB PaJAUOCBS3H HALIUIU BUPTYaIbHbIE TPEHAKEPHL.

[IpumeHeHre NPUKIAAHBIX IPOrpaMM I0Ka3ajao, YTO C MX IOMOILIBIO CTYAEHTHI
HMMEIOT BO3MOXHOCTH OCBOUTH 10 70% yuebHOro Marepuasna oT o0bemMa 3HaHUM, YMEHUN U
HAaBBIKOB CIIELIUAINCTOB B JAHHOM MPEIMETHOM 001acTH.

OneIT NpoBeNeHUs] 3aHATUA C NPUMEHEHHEM TPEHAXEPOB IOKa3all, 4TO BpeMs
o0y4yeHHs HaBbIKaM paOOTHl HA PaJUOCTAHIMK COKpamaercs B 2-3 pasza. OOydaembie
MOTYT CaMOCTOSITEIbHO U3Yy4aTh PaIMOCTAHIIUY B CBOOOAHOE OT 3aHITHIA BpeMsl.

[IpoctoTra THUpaXUpOBaHUS U TOJIB30BAHUSA JAHHBIX BUPTYAJIbHBIX TPEHAKEPOB
MO3BOJISIET JIETKO MPUMEHATh MX B Ipolecce OOy4yeHUs HE TOJBKO JJsl MOJATOTOBKH
MJIAAIINX CrienuanucToB Boick cBsi3u BC Pb, HO u i 1pyrux Be1OMCTB.

Takum 00pa3zom, MO3UTHBHOE BIMSHUE HOBBIX MH()OPMALMOHHBIX TEXHOJOTUN Ha
Ka4yecTBO 00pa30BaHUs 3aKII0YAETCS B CO3JJAHUN YCIIOBUH JIJIs IOBBILICHUSI TBOPYECKOTO U
MHTEJUJIEKTYalbHOTO MOTEeHIMAala 00y4aeMoro 3a CueT CaMOOpPTraHHU3aIuH, CTPEMJICHHS K
3HAHUSAM, YMEHUSAM B3aMMOJICHCTBOBATH C KOMIBIOTEPHON TEXHUKON M CaMOCTOSTEIBHO
MPUHUMATh OTBETCTBEHHBIE peuleHus. brarogapss COBPEMEHHBIM HHHOBAIMOHHBIM
TEXHOJIOTUSIM PACHIMPSIOTCS BO3MOXKHOCTH JOCTyNA KaXKJOrOo CTYJEHTa HE TOJBKO K
TPaJAULIMOHHBIM UCTOYHHKAM HHGOpPMAIMU, HO M HETPAJAULMOHHBIM, OMEPATUBHOCTH HX
HCIOJIb30BaHUS.



