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U paouodNeKmpoHUKU»

Brenpenue B yueOHbII po1iecC MHHOBAIMOHHBIX TEXHOJIOTUH SIBISIETCS OMPEAeISIONIeH
4epTOil COBpeMEHHOTO 00pa3oBanus. [10 MHEHHUIO psifa YICHBIX MMOHATHE KUHHOBAIUSI»
BO3HUKJIO B JIEBATHAJILIATOM BEKE M 03HAYAJIO BBEJEHUE HEKOTOPBIX JIIEMEHTOB OJJHOMI
KyJbTYpbl B Ipyryto. CeroiHs B Hay4HOU JIUTEpAType UMEETCSI HEMAJIO TPAKTOBOK 3TOTO
MOHSATHS, HO BCE OHU CXOJATCS B OJJHOM. MHHOBALMS - 3TO BHeJIpeHue HoBoro. [lox
HOBOBBE/ICHMEM NIOHUMAIOT LI€JICHAIIPABJIEHHBINA IPOLECC BHECEHUSI U3MEHEHU B
ONPEJIETIEHHYIO COL[MAIbHYIO €AMHULY, IPUBOISAIINHI K OSBJIECHUIO HOBBIX CTAOMIIbHBIX
snemMeHToB. IHHOBanmu B cepe BICIIET0 00pa30BaHUs HAMIPABIEHBI HA (JOPMUPOBAHNE
JUYHOCTH MPO(ecCuoHaa, ero CrioCOOHOCTH K HAYYHO-TEXHUYECKON M MHHOBAI[MOHHOMN
JEeSTEIBHOCTH, Ha OOHOBJICHHE COAEPKaHUI 00pa30BaTEIHLHOTO MPOIIecca.

Crosas nepes peciyOaMKoi 3aa4a 3HEpProcoepeKeHNs U CHUKEHUSI SHEPIrOEMKOCTH
BAJIOBOI'O BHYTPEHHETO MPOJAYKTa UMEET HE TOJIbKO TEXHUUECKUE, TEXHOJIOTUIECKUE U
9KOJIOTUYECKHE aCIEKThI, pEIIaeMbI€ YUYEHbIMH, HHXXEHEPAMU, TEXHOJIOTaMU U JPYTUMHU
crernuanucTaMu. BaXXHOCTh M HEOTIOKHOCTD PEIICHUS 3TOW Mpobiemsl B PecryOmmke
benapych 03HauaeT HEOOXOIUMOCTh U3MEHEHHS CHCTEMBI TIOJTOTOBKU CHEITHAIMCTOB CBSI3H.
B nacrosiee Bpemst Ha0Jt01aeTcs MKUPOKOE UCII0JIb30BAaHUE KOMITBIOTEPHOU TEXHUKH B
oOydennu. KommproTepHas TEXHUKA MTO3BOJISIET CO3aBaTh MMUTAIIMOHHBIE MOIEITH
pEeaNbHBIX IHEPTOEMKUX 00BEKTOB, KOTOPHIE UMEIOT OOJIBITYIO MPAKTUYECKYIO IIEHHOCTh. B
YacCTHOCTH, BUPTYaJIbHbIE TPEHAXKEPHI UMEIOT CIIEAYIOIINE IPEUMYLIECTBA!
3HAYMUTEJIbHAS IKOHOMMUS 3JIEKTPOIHEPTHH;

YMEHBIIIEHNE U3HOCA TEXHUKU CBSI3H,;

yYBEJIMYEHUE KOJMYECTBA PA0OYMX MECT, OTPAHUYEHHOE KOJIMYECTBOM KOMIIBIOTEPOB;
BO3MO>KHOCTbh MHOTOKPAaTHOW TPEHUPOBKH;

aBTOMarnyeckas (puxcamys ¢ JarbHEHIIUM 0TOOpaKeHHEM OIIHOOK.

CoBpeMeHHBIN MOAXO0]] K OATOTOBKE BOEHHBIX CHELMAINCTOB, IKCILUTYaTUPYFOIIMX
pasznu4HbIe 00PAa3Ibl BOOPYKEHHUS U BOCHHOW TEXHHUKH, CTABUT 3aJIa4H IEPECMOTpa
CJIOKUBIINXCS CTAaHAAPTOB B 00y4yeHUU. MUPOBOM OTIBIT U MPAKTHKA TIOKA3BIBAIOT
HEO0OXO0IMMOCTh BHEIPEHUS B yUEOHBIN MPOIECC COBPEMEHHBIX TPEHAKEPHBIX TEXHOIOTHH,
OCHOBAHHBIX Ha JOCTHKCHHUAX B 00JACTH KOMITBIOTEPHOTO MOJEIHPOBAHUS.
[IpumeHeHre BUPTyaIbHOM peaTbHOCTH B yUEOHBIX HESAX 00YCIOBIEHO IBYMSI OCHOBHBIMH
bakTopamu:

1. Co3naBaeMbie KOMIIBIOTEPHBIMU CPEACTBaMU MoJenH, TpexmepHas (3D) okpykaromas
cpena, peaTuCTUYHO pearupyouias Ha B3auMOAEHCTBUE C TI0JIb30BATEISIMHU, IO3BOJISIIOT
BOCITPOU3BOIUTH O0EBYIO pabOTy pacueTOB JIJIsi MHOXKECTBA BO3MOKHBIX CUTYAaIIHH,
TPYAHOBOCTIPOM3BOAMMBIX Ha PEalbHOM 00pa3Iie BOGHHOMN TEXHUKH.

2. HenocpexnctBeHHoe 0Oy4eHne Ha peaabHO 00€BOW TEXHHKE U B YCIOBHSAX,
NpUOIMHKEHHBIX K 00EBBIM, HEPEIKO CTAHOBUTCS HEBO3MOXKHBIM B CHITY IKOHOMHYECKUX
MPUYHH.

[Tox coBOM «TpeHaxEP>» MPUHATO MIOHUMATH YCTPOUCTBO /ISl 00yUEHHUs YeIOBEKa U
CO3JIaHUs y HETO ONPEIEIEHHBIX HaBBIKOB. TpeHakephl MOSBWINCH, KOTJa BOZHUKIA
HEO0OXO0IMMOCTh MacCOBOM MOATOTOBKH CIEIUATIMCTOB JIJIsl padOThI INOO HA OJHOTHITHOM
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060pyoBaHUH, TUOO CO CXOKUMHU PAOOUUMU JEHCTBHUSIMU, U B TIEPBYIO OYEPEIb - IS
BOCHHBIX HYX]I.

[Tox noHsATHEM «BUpTYyalbHBIN TpeHaXep» (Virtual smulator - V S) nonumaercs 3ameHa
BEIIECTBEHHO-3KCITyaTallUOHHBIX JEUCTBUIN HaJl TEXHUUECKUMH YCTPOUCTBAMH, a TAKKE UX
OTIENLHBIMU OJIOKaMU, Y3JIaMH, CHCTEMaMU MaHUITYJISIIIUSIMA ¢ UX UHHOPMAITMOHHBIMA
(rpaduueckumu, 00bEeMHBIMH HIIH ITU(GPOBBIMHU) BUPTYaJIbHBIMU aHAJIOTAMHU.

Co3pnanue BUPTYaTbHOU PEaIbHOCTH, SIBIISIONICHCS 0a3UCOM BUPTYAIbHBIX TPEHAXKEPOB,
OCHOBAHO Ha MCIOJIb30BAHUU UMHUTAIMOHHOT'O MOJICIUPOBAHUS, TEOPUU AUCTAHIIMOHHOTO
yIIpaBJIEHUs, aBBTOMAaTH3UPOBAHHOTO MPOSKTHUPOBAHUS, KOMIIBIOTEPHOU TpaduKu, TEXHUKU
B3aMMO/JICHCTBUS YenoBeka ¢ MamuHoi. B mocnennne 10-15 net BupTyansHas peaabHOCTD
MpEeACTaBIseT COOO0 BIIOJHE CAMOCTOATEIBHOE HAIIPABJICHNE KOMIBIOTEPHON TEXHOJIOTHH.
CyTh UMHUTALIMOHHOTO MOJEIMPOBAHMS 3aKJIFOUAETCS] B BOCIPOU3BEICHUHU C ONIPEIENEHHOMN
CTEIMEHBI0 TOYHOCTHU KaKMX-THO0 XapaKTEPUCTUK OOHEKTA MUITH €T0 CBOUCTB.

Teopust IUCTAHIIMOHHOTO YIIPABJICHUS 3aHUMAETCS Pa3paO0OTKOM MPUHITUIIOB U TEXHOJIOTHI
obecrieueHHsI KOMIUIEKCHOW TUArHOCTUKHU M HACTPOUKH KOHTPOJIUPYEMBIX OO BEKTOB.
Teopus B3anMOAEHCTBUS YEJOBEKA C MAIIMHON 3aHUMAETCS AHAIM30M BIIASIHUAS
TICUXOJIOTUIECKOUN HAMPSHKEHHOCTH, YTOMJICHU S, SMOIIMOHAIBHBIX (DAKTOPOB U
0COOEHHOCTEN HEPBHO-TICUXUYECKOW OpraHu3aluy 4eIoBeKa Ha 3PPEKTUBHOCTH €TO
NEATEIbHOCTU B CUCTEME «YEJIOBEK-MaIlInHa.

dopmanabHBIMU NPU3HAKAMH, TO3BOJISIOIIUMU OTHECTH YCTPOUCTBA K BUPTYaIbHBIM
TpeHaxEpam, ABIIAIOTCS:

MOJIEIMPOBAHNE B PEAIbHOM MacIITa0e BPEMEHH;

MMUTAIS OKPYXKAIOIIe 0OCTAaHOBKH C BHICOKOW CTEMEHBIO Pealin3Ma;

BO3MOKHOCTh BO3/ICHCTBOBATh HA HEE WIIM OTICIbHBIC €€ 00BEKThI, UMESI TIPU TOM
00paTHYIO CBSI3b.

Hwu oyiHa U3 COXKHBIX U TIOPOTOCTOSAIINX BOCHHO-TEXHUYECKUX CUCTEM HE MOXKET

s dexTrBHO PYHKIIMOHUPOBATH O6€3 XOPOIIO 0O0YUYEHHOTO MepcoHana. B HacTosee Bpemst
MPHY TOITOTOBKE MJIAIINX CIICIIMAIMCTOB JJISI BOMCK CBSI3U BO3HUKAET P MPOOIIEM.
Bo-miepBbIxX, 3HAaUUTEbHAS YaCTh TEXHUKH BBIPA0OTaIa YCTAHOBICHHBIE CPOKH
AKCIUTyaTallluH.

Bo-BTOpBIX, MHTEHCUBHAS HKCIUTyaTalusi CPEJCTB CBSA3U TPEOYET 3HAUUTEIbHBIX
MaTepHualbHbIX 3aTparT.

Brixon u3 cioxxuBiiencs cCUTyauy BUAUTCS B CO3aHUU BUPTYaIbHBIX TPEHAXKEPOB
o0ydeHus1, MpeTHaA3HAYEHHBIX JJIS U3YYCHUS U IPABUIILHOW SKCIUTYaTaIlMK CPEJICTB CBSI3U.
Crnemnduka oOydeHnsi HAa BOGHHOM (PaKyJIbTETe TaKOBAa, YTO CTYACHTaM, TOCEIAIIIHM
BCETO OJIMH Pa3 B HEJIEIO0 BOCHHBIN (DaKyJIbTET, HEOOXO UM JOTOTHUTEIHHBIA MaTeprai B
3JIEKTPOHHOM BHUJI€, JOXOIUYMBO PACKPBIBAIOIIUI BOIIPOCHI MPAKTUYECKUX 3aHITUN U
MOJEIUPYIOUNA paboTy U3ydaeMbIX CpeACTB CBA3U. [loaToMy B yueOHOM npoliecce
AKTHBHO HMCTIOJB3YIOTCS JJICKTPOHHBIE YUeOHUKHY, SJIEKTPOHHBIC YUeOHbBIE TTOCOOHS,
MpOrpaMMBbl COITPOBOKICHUS 3aHATHH, OJITOTOBJIEHHBIE MTpernoaBarensiMu. Hanuue
3JIEKTPOHHBIX YUYEOHUKOB U APYTUX BUJIOB AJIEKTPOHHOUN YyueOHOU NMPOIYKIIMH MO3BOJISIET, C
OJIHO¥ CTOPOHBI, TPOBOJAUTH OTAC/IbHbBIE yUeOHbIEC 3aHITHUSI B KOMIIBIOTEPHOM KJacce,
CIIEIMAIM3UPOBAHHBIX ayJIUTOPUSIX, C APYTOM - AaeT MUPOKHUE BO3MOKHOCTHU JIs
CaMOCTOSITEIbHOU pa0bOTHI CTyIeHTOB. O0ydaronIuecss UMEIOT BO3MOKHOCTh IEepPENncarTh
KOMIUIEKT Y4€OHO-METOJUYECKUX MAaTEPUaIOB Ha TUCKU U JUCKETHI JJIsl INYHOTO
noJib3oBanust. Kpome Toro, mmpokoe mpuMeHeHHEe B Mpoliecce 00yIeHHs CIIeUATNCTOB
PalMOCBsI3U HAIUIM BUPTYalbHbIE TPEHAXKEPHI.

2



[IpumeHeHne npUKIAIHBIX TPOTPAMM MOKA3aJI0, YTO C UX MOMOIIBIO CTYJIEHTHl UMEIOT
BO3MOYHOCTh 0cBOUTH 10 /0% yueOHOTO MaTepuana oT 00beMa 3HaAaHUH, YMEHHUH U
HABBIKOB CTICIIUAINCTOB B JAHHOW MPEIMETHOM 00IacTH.

OTmBIT IPOBEICHUSI 3aHATUN C TPUMEHEHUEM TPEHAXKEPOB TOKA3all, 4TO BpeMsi 00yUeHUs
HaBbIKaM pa0OTHI HA PAJMOCTAHLIUN COKpamaeTcs B 2-3 paza. OO0y4yaembie MOTYT
CaMOCTOSITEIPHO U3y4YaTh PAJAMOCTAHIINK B CBOOOTHOE OT 3aHITHI BpEeMS.

[IpocToTa THUpa)XKUPOBAHUS U MOJIH30BAHUS IAHHBIX BUPTYAIbHBIX TPEHAXKEPOB MO3BOJISET
JIETKO MPUMEHSITh UX B IIPOIlecce 00yUeHUs HE TOJBKO IS IOATOTOBKHU MJIAIIITNX
criennanucToB Boick cBsizu BC Pb, HO u s pyrux BeJOMCTB.

Taxum 06pa3oM, TO3UTUBHOE BIUSHUE HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHUH HA Ka4eCTBO
00pa3oBaHUs 3aKIIOYAETCS B CO3JJAHUN yCIIOBHH JIJIsl TOBBIIICHUS TBOPUYECKOTO U
WHTEJUIEKTYaJIbHOTO TIOTEHIIMAIA 00y4aeMOTO0 3a CUYET CAMOOPTaHU3AINH, CTPEMIICHUS K
3HaHUSAM, YMEHUSIM B3aUMOJIEHCTBOBATH C KOMIIBIOTEPHON TEXHUKON U CAMOCTOSATENIHLHO
MIPUHUMATh OTBETCTBEHHBIE pelieHus. biarogaps coBpeMeHHBIM HHHOBAIMOHHBIM
TEXHOJIOTUSIM PACIIUPAIOTCS BO3MOXKHOCTH JIOCTYIA KAXJ0TO CTYJEHTa HE TOJBKO K
TPAAUIIMOHHBIM UCTOYHUKAM UHPOPMAIUHY, HO U HETPAJAUITMOHHBIM, OTIEPATUBHOCTH MX
HCIIOJIb30BaHUS.



