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AHHOTauMs. BbICOKMIA ypOBeHb TOTOBHOCTU K BbINOMHEHWUIO TPYAOBbIX (YHKUMA B  YCNOBUAX
ype3BblyaliHbIX CUTYyalMii CTaHOBUTCS 60/ee BOCTpebOBaHHLIM Ha pbiHKe Tpyda. Lindposusaums Bcex
chep AeATenbHOCTU 06ycnaBMBaeT HEOOXOAMMOCTb B NPOMECCMOHANbHOW MOArOTOBKE MCMONb30BaTh
WNHCTPYMEHTa/IbHO-NeAarormyeckmne CpeacTsa B Buae TPEHaKEPHbIX KOMMIEKCOB. YCTaHOB/EHa Cnabas
NpopaboTaHHOCTb KOHLENTyaNbHbIX MOAXOA0B K MPOEKTUPOBAHMIO TPEHaXKEPHbIX KOMMIEKCOB Ha
OCHOBE 3aKOHOMEPHOCTEN Meaarormkn U ncmxonoruu. Lienb nccnegoBaHus - paspaboTka MeToA0M0rnm
CO3[aHNA CUCTEMbI BM3yanm3auMnm TPEHaXKEPHbIX KOMMIEKCOB, obecrneumBatoLleli 3QeKTMBHOE W
pesy/nbTaTMBHOe (HOPMMPOBaHME TpebyeMbiX KOMMETeHUUA. cnonb3oBaHbl KOMMETEHTHOCTHBIN,
CUHEPreTUYeCKNn, KOHTEKCTHbIN W [eATeNbHOCTHLIA  MeTogonornyeckne nogxogsl. O60CHOBaHa
CTPYKTypa MpPOECCUOHANbHO  BaXKHbIX  KOMMETEHUMA  pabOTHMKOB  OMAcHbIX  MPOM3BOACTB,
obecneunBaroLLlas WX AeATeNbHOCTb B YCMOBWSAX CTabWibHO paboTarowero npegnpuatua u npu
aBapuiiHbIX CUTyauusx; CHOPMYIMPOBaHbl KPUTEPUM OMTUMANbHOCTM MPOEKTUPOBAaHMS CTPYKTYpbl
CUCTEMbl  BM3yanM3aUM  TPEHKEPHOrO  KOMM/EKCa; MpPeAcTaBNeH  anropuTM,  MO3BOMSHOLLMIA
(hopMasin3oBaTb NPOLECC COOTHOLUEHWNS CYLLECTBYHOLLMX CPEACTB U TEXHONOIWIA BU3yanM3aumm 1 3agau
pa3pabaTbiBaeMOro TpeHaXXepHOro Komnaekca. ChopmynmpoBaHHbIe MOAXOAb! K CO34aHMI0 LM(POBLIX
06pa3oBaTe/ibHbIX CPeACTB CMOCOOGCTBYIOT PELLEHUIO Hay4yHO npobnembl 06ecreyeHns YCnoBuii
MOBbILLIEHMS KayecTBa MOArOTOBKM CMEeUMasMCTOB K [eATeNbHOCTM B C/IOXKHbIX  HAYKOEMKMX
MPON3BOACTBAX.

KntoueBble cnoBa: LM(poBble 06pa3oBaTe/lbHble TEXHOMOMUW, WHCTPYMEHTa/IbHO-Nearornyeckme
CpeacTBa, [MAesATeNIbHOCTHas MeAarornka, MNpog)eCCUOHaIbHO-BaXKHbIE  KOMMETEHLMKM,  KayeCcTBO
06pasoBaHus.
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Abstract. A high level of readiness to perform labor functions in emergency situations is becoming more
popular in the labor market. Digitalization of all spheres of activity causes the need for professional
training to use instrumental and pedagogical means in the form of training complexes. There is a weak
elaboration of conceptual approaches to the design of training complexes based on the laws of pedagogy
and psychology. The purpose of the research is to develop a methodology for creating a system of
visualization of training complexes that provides effective and efficient formation of the required
competencies. Competence-based, synergetic, contextual and activity-based methodological approaches
are used. The structure of professionally important competencies of employees of hazardous industries,
which ensures their activity in a stable operating enterprise and in emergency situations, is substantiated:;
criteria for optimal design of the structure of the visualization system of the training complex are
formulated; an algorithm is presented that allows to formalize the process of correlation between existing
visualization tools and technologies and the tasks of the developed training complex. The formulated
approaches to the creation of digital educational tools contribute to solving the scientific problem of
providing conditions for improving the quality of training specialists to work in complex science-
intensive industries.
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BBepeHne

NHTEHCMBHOE pa3BUTME TEXHUYECKUX CUCTEM W MOSAB/IEHWE HOBbIX TEXHOMOruin 06ycnas-
NMBaeT Heob6XOAMMOCTb HEMpepbIBHOr0 06pa3oBaHVs PabOTHWUKOB [AJ1 MOLAEPXKAHWUS WX  KOHKY-
peHTOCnocobHocTM [MonoTkoBa, lMonos, 2019; HaymkuH u gp., 2019]. Hanbonee BoCTpe60BaH-
HbIM B COBPEMEHHbIX COLMANbHO-9KOHOMUYECKUX W 3NUAEMUONONMYECKUX YCNIOBUAX ABNAETCS
3N1eKTPOHHOE 06y4YeHue, ANs Yero WCNoMb3yHTCA Pecypcbl OTKPbITbIX LMGPOBLIX 06pa3oBaTesb-
HbIX MaT(OPM M Pa3/IMYHOrO pofa OpraHu3auWii, peannsytolmx NporpaMmbl  LOMNOMHUTENLHOIO
06yyeHus. K [OCTOMHCTBAM 3/1EKTPOHHOIO 0O6Y4YeHMsi OTHOCATCA ObecriedyeHne MNepcoHanun3aLmm
06y4YeHUss 1 nonyyeHVe HeoOXOAMMbIX 3HAHWIA B COOTBETCTBMWM C WHAMBUAYaNbHON 06pa3oBa-
TeNIbHON TpaeKTopueid, BO3MOXHOCTb YrNyO/eHHOr0 W3y4YeHUs OTAEe/bHbIX pasfenioB npogeccuo-
Ha/lbHO o06nacTM B LM(POBOM 006pa3oBaTeNlbHOM npocTpaHcTBe [MonoTtkoBa u ap., 2018]. Ho
KayeCcTBO 0OyYeHWs B [aHHOM C/lyyae BO MHOIOM OMpeAenseTcs LEHHOCTHbIMW OpUEHTMpPamm
obyuvaroLLlerocs M ero MoTuBauMeld K MO3HaBaTeNlbHON [eATe/lbHOCTU, HaBblkaMW CaMOMEHELX-
MEHTa W Camopa3BUTWS, TOTOBHOCTbKO MPOSB/ATb BbICOKUA YPOBEHb WHTENNEKTYabHOM aKTUBHO-
CTU W HaLe/IeHHOCTbIO Ha TBOPYECKOE OCMbIC/IEHWE MOMYYEHHbIX 3HAHWIA.

LincppoBr3aums  no3soniseT  paspaboTaTtb  MHCTPYMEHTasIbHO-Mefarornyeckne  Cpeacrtsa,
KOTOpble C [OCTaTOYHON [OCTOBEPHOCTbIO MOrpy><atoT 06yyarowerocs B  NPOQeCCUOHAIbHYHO
JeATenbHOCTb. HO ucnonb3yemas Bu3yanm3auus BHeLWHel cpefpl UM BbINOMHAEMbIX  TPYLOBbIX
(hyHKUWMI B Hanbonee pacnpoCcTpaHeHHbIX (hopMax 3/1EKTPOHHOI0 00y4eHus, Hanpumep, B Mac-
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COBbIX OTKPbITBIX OHMAH Kypcax, npegnonaraeT, 4To obyvarolmecs OyLyT BUAETb peLlaemyto
UMW Npob/riemMy Ha 3KpaHe KOMMbioTepa WAM [PYroM LM(POBOM YCTPOWCTBE, YTO ECTeCTBEHHO
CHWKAET pPea/IMCTUYHOCTb MPOMCXOAALEro 1, COOTBETCTBEHHO, KayecTBO 06yuyeHus [CTpenkos
n gp., 2015]. MNpu Takom Tune BuM3yaM3aumm NPOMECCUOHANIbHON [eATeNbHOCTM 06yYatoLMiics
MMeeT BO3MOXHOCTb pa3BMBAaTb MaTeMaTUYeCKOe MbILIEHWE W YMEHWUS A/ NPUHATUA PEeLLEeHW,
HO HEe MOXeT B MOMHOW Mepe (HOPMUPOBATb HaBbIKM BbINOMHEHUA TPYAOBbLIX (PYHKUMIA U UCMbI-
TbIBaTb Te Harpy3ku, KOTOpbIM NOABEPraeTcs PaboTHWK Ha Le/CTBYHOLLEM NPEANPUATUN.

Ocobyl0 BaXHOCTb NPeACTaBNAET HENpepbiBHOE pa3BuTMe pPabOTHWKOB OMacHbIX Mpoun3-
BOACTB, A/11 KOTOPbIX YMEHWUA ObICTPO OLEHWTL OOCTAHOBKY W MPUHATL ONTMMA/IbHOE peLLEeHNE,
HaBbIK/ BbIMO/IHEHNS HEOOXOAMMbIX TPYAOBbIX [EWACTBUMA M ObICTPOrO MepemelleHns B Mpo-
CTpaHCTBe 00ecneunBatOT He TOMbKO [OCTUXKeHUe TpebyemblX 3KOHOMUYECKMX MoKasaTeneid, Ho
M NO3BOMAIOT COXPaHATb 3[0POBbE W XW3Hb cebe n cBoMM Konneram [Asgharetal., 2019; Strojny,
Strojny, 2014]

[na  opmMmMpoBaHMA HEOOXOLMMbIX YMEHWA W HaBbIKOB pabOTHMKOB TakMX OTpac/ei
LUMPOKO  UCMOMb3YHTCA  TpeHaxepHble Kommnekcbl (TK), nossonswoowme BOCMPOU3BOAUTL B
y4e6HOM [eATeNIbHOCTU peasibHble MPOU3BOACTBEHHblE CUTyauuu. Pa3BuTue LMDPOBBIX TEXHO-
NOrnin, uccnefoBaHns B 061acTM  NCUXOMOTMM UM aHAPArorMkn, Heob6XoAMMOCTb 06ecneyeHus
COOTBETCTBMS KayecTBa MOAFOTOBKM PabOTHWKOB TPeOOBaHWAM  WHHOBALWMOHHOW  3KOHOMMWKM
aKTyanM3vpytoT  3afady MOBbIWEHUS pe3ynbTaTUBHOCTM W 3thgpekTMBHOCTM TK. OfHumM 1”3
Hanpas/feHWin B pa3sBuTUM TK, KOTOpble NO3BONAKOT Hambosnee peaMCTUYHO OTpaxaTb npeaMeT-
HbIl W couMabHbIi KOHTEKCTbl NPO(eCCUOHANBHON AeATeNIbHOCTH, SABNAETCA ONTUMU3ALMS CU-
CTEMbl Bu3ya/mM3auuun, obecneumsarollas 00yuvaloLeMycsl MOJIHOE MOrpyXXeHue B MPOW3BOL-
CTBEHHbI/A npouecc wan aBapuiiHyto cuTyauuio [Cooperetal., 2016]. 370 geTepMUHMpYeT npo-
Gnemy ucCnefoBaHUsA, 3aK/OYalOLWYOCA B OMNPefesieHMn, OCHOBbLIBAHHOM Ha  3aKOHOMEPHOCTHAX
nefarorMku M MCUXonorum, MeTOLOMOorMN  Co3haHusa cuctembl Busyanusaumm TK, obecreumsa-
toLLei apheKTMBHOE U pe3y/bTaTUBHOE (hOpPMUPOBaHME TPeOYeMbIX KOMMETEHLMWIA.

O630p nuTepartypsl

B ocHOBe NOCTPOEHWS COBPEMEHHON CUCTEMbl 06pa30BaHWUA NEXUT KOMMETEHTHOCTHBIN
nogxog. [leparorvyeckasd Hayka BblLeNSIET HECKONbKO OMNpejeneHnin  KOMMeTeHuMid 1 Komne-
TEHTHOCTM W WX OT/IMYME OT K/IACCUYeCKOM Tpuadbl «3HaHWs, YMeHUs, HaBblkux». Hawbonee na-
KOHWYHO KOMMETEHTHOCTb OnNpefenseTcs Kak 3HaHus B geiicteum (A.I. Acmonos). BaxHo oT-
METUTb, YTO B TMOHATUM KOMMETEHUMS BbIAENAETCA He TONbKO CMNOCO6HOCTb, HO W TOTOBHOCTb
MPUMEHATb 3HaHWSA, YMEHWS W HaBblKW B peasbHOW AedTenbHocTu [bynaeB w gp., 2009]. Mpwu
pa3paboTke 06pa3oBaTe/IbHbIX CTaHZAPTOB ObINO MPUHATO 33 OCHOBY MOHVWMaHWe KOMMETEHLUM
KaK CroCcO6HOCTU JIMYHOCTU YCMELUHO BbINOMHATL [AeATeNIbHOCTL OMNpefeNiéHHOro BuAa Ha OCHO-
Be C(OPMUPOBAHHBLIX 3HAHWA, YMEHWA, HaBbIKOB, OMbITa [AEATENbHOCTU U  MPO(ECCUOHAIbHO
3HAYUMBIX IMYHOCTHBIX Ka4yecTB.

BaxHbIM OyaeT HanMuvMe y KOMMETEHTHOro paboTHMKA MCUMXOMOTMYECKON TOTOBHOCTM K
MPUMEHEHUIO MOMYYEHHbIX 3HAHWIA B  YC/MOBMSIX PealbHOM  MPOMEecCUOHaNbHOW  AeATeNbHOCTH
[barpacaposa, 2013; Hes3opos, 2014], a NUYHOCTHble KayecTBa Mpu 3TOM 06ecrneynBalOT Mak-
CMMa/IbHOe WCMONb30BaHWe WMetoLLerocs y paboTHMKA MOTeHUMana B YCMOBMSAX OrpaHUYeHWuin wu
KOHKYPEHLMKN, CBOWCTBEHHbLIX [e/CTBYIOLLEMY MNPOM3BOACTBY. [103TomMy npu pa3paboTke WH-
CTPYMEHTa/IbHO-MearormMyecknx CpedcTB BaXHO 06ecrneuntb  (POPMUPOBaHME  MCUXONOTMYECKON
FOTOBHOCTW, 4TO [OCTWUraeTcd MOCPeLCTBOM OTPaXKEHWA B COLEpXaHWM 00y4veHWUs MpPesMEeTHOro
W COLMaIbHOTO KOHTEKCTOB AeATeNIbHOCTH.

dopMupoBaHMe MCUXONOMMYECKOM FOTOBHOCTM NOApasymMeBaeT Moj COB0M  NCMXOMoro-
nefarornyeckoe BO3AEACTBME Ha MCUXWMKY Ye/loBeKa, MPUMEHSeMOe C Lefblo  (hOPMUPOBaHUA W
COBEpPLUEHCTBOBAHUA MCUXMYECKMX KAuyecTB W CBOWCTB JIMYHOCTU, HEOOXOAWMbIX NS PeLleHus
npodeccmoHanbHO 3agaun  [BapgaHsH, Bopobbesa, 2017; Risi, Palmisano, 2019]. Wcnonb3oBa-
Hue TK, cnocobHOro agantmpoBaTb 06pa3oBaTe/ibHy0 NPOrpaMMy Moj KOMMeTEHTHOCTHBIA
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NpPounIb KOHKPETHOro 0O6y4YaroLLerocd M ero TMCUXMYEcKoe U (PU3MYECKOe COCTOsHWE, o0becne-
umBaeT (DOPMUPOBAHME TOTOBHOCTM K pPe3yNbTaTMBHOM [eATeNbHOCTM Ha BbICOKOM YpOBHe. Pe-
LakoLllee BMSAIHWE Ha BOCMPUATME YeIOBEKOM MPOW3BOACTBEHHOM CUTyauuW OKasbiBaeT WCMOMb-
30BaHMe B TK cuctem Busyanmnsayuu.

3HaHMA cnocoboB [JeATeNlbHOCTM B TOW WM WHOW cuTyauuu (OopMUpYHOTCS B 6ONbLUEN
CTeneHW nepes akTMBHbIM ucnonb3oBaHMeM TK. HoO BbINOMHeHWEe ynpaxHeHWn Ha HEM MO3BO-
NseT pabOTHUKY OT YPOBHA Yy3HaBaHUA W PENpOAYKUUM NepenTn K [esTeNlbHOCTHOMY U pedek-
CMBHOMY YPOBHSM OBNafieHWs 3HaHWSAMW BCMeACTBME BOCCO3faHus Ha TK C BbICOKOM CTeneHbto
Pea/IMCTUYHOCT  NPOTEKaHWs MPOM3BOLCTBEHHOIO npouecca W MOCNEACTBUIA  OT  NPUMEHEHUA
PabOTHNKOM TEOPETUYECKUX 3HAHWIA.

Mpn  MOBbIWEHUN  KBaIU(UKALUM  PabOTHMKOB  OMacHbIX MPOM3BOACTB  3HAUMTE/IbHOE
BHUMaHMe [O/KHO ObITb YyAeneHo (OPMMPOBaHWIO HaBbIKOB [AEATE/IbHOCTA W BbIMO/IHEHUA TPY-
[0BbIX (YHKUMIA B upesBblyaliHbIX cuTyauusx. CHopMUpOBaHHbIE HaBbIKM [LO/MKHbI  Npeanona-
raTb aBTOMaTM4eckoe, HO OCO3HaHHOEe [eiiCTBMe pabOTHMKA, BbINOMHAEMOE [/ peLleHus onpe-
[eNeHHOM npojeccMoHaIbHOW 3afaun. [19 OCBOEHWS HEKOero HaBblka TpPebylTcA cucTemaTu-
yeckne TpeHuUpoBkn [CTaposepoBa, 2012; ®PegotoBa, 2016], HO npefnaraeMble 06yuvatoLeMycA
CUTYyaLun LOMKHbI CYLLLECTBEHHO OT/INYATBCA.

TpeHaxXepbl Kak CpeAcTBO 00yYeHWs [aBHO WCMONb3YHOTCA B 06pa3oBaTe/lbHOW MNpakTuke
AN 0TpabOTKM HaBLIKOB BbINOMHEHWUS TPYAOBbLIX (YHKUWIA wav npaBun noBeAeHWs paboTHMKA B
onpegeneHHol cutyaumm [G”sioreketal., 2019]. TpeHaxepbl BKNOYAKOT CreuuanbHble YCTPOit-
CTBa, MO3BOJAKOLLME WMUTMPOBATb Pa3MyHble Harpysku WAM cuTyauuu B AesTenbHocTW. Liud-
poBM3auMsA Crnoco6CTBOBasla WMHTEHCMBHOMY POCTY 4uCna TPEHAKEPOB B BUAE KOMMbHOTEPHbIX
nporpaMM, MO3BOMIAIOLLMX B PEXUME PealbHOro BPEMEHW CTaBUTb Neped ObyvarowmmMucs pas-
NINYHble 33/la4M 1 OLLeHMBATb Pe3y/ibTaT UX UCTMONHEHWS.

BocTpe60BaHHOCTb  KOMIMIEKCHOrO 06y4YeHUst B BuAE MOAFOTOBKM K BbIMOMHEHUKO WK
Habopa TPYAOBbIX (MYHKUMA, WAM WX WHTErpypoBaHHOro 06pa3oBaHMs 00ycnoBuia Co3faHue
TK, npegctaBnaioWmx coboi cuctemMy MOATOTOBKM YenoBeKka K B3aVMOAENCTBUIO C KakoW-nn6o
apraTnyeckoli (4enoBeKo-MallMHHOW) CUCTEMON.

Pe3ynbTaTUBHOCTb AOCTVXEHWUS 06pa3oBaTe/lbHbIX Lenein npu ucnonb3oBaHun TK onpege-
NAETCA TEXHOMOrveid BM3yanmsauum, NOHWMAeMoi Kak COBOKYMHOCTb MPOrpaMMHbIX MeTofoB (a-
rOpMTMOB) W annapaTHbIX CPefCTB, HamnpaB/eHHbIX Ha MpeAcTaBleHVe WHGopMmauun B Buie, yaob-
HOM Kak [N BOCMPUATUA 00yYatoLLMMCA, TaK U 1 ero B3anMOAEeNCTBNS C JaHHON CUCTEMONA.

KOMMOHEHTbI CUCTEMbI BU3Ya/iM3aL My MOXHO Pa3fe/iuTb Ha TpU rpynnbl:

- cpefcTBa BbIBOAA WH(OpMauuu, MpefHasHaveHHble ANA pelleHns 3afady OToOpaKeHus
MHopmaumm B TK 1 BKIOYaloLWme nepudepuiiHble YCTPoincTBa, Npeobpasyrowiye pesynbTaTbl
pacyeTa MaTemMaTU4ecKmx Mogeneid B opmy, YAOOHYHO [Ans BOCNPUATAA YeNIOBEKOM WU NpU-
FOAHYH 419 BO3LENCTBUA HA UCMONHWUTE/IbHbIE MEXaHU3Mbl 06beKTa YrpaB/ieHus;

- cpeacTBa BBOAA MH(opMauuMu, MNpefHa3HayeHHble AN CUMTbIBAHUA M 0O6pPaboTKM KOM-
MbIOTEPOM  A@HHbIX, MOMYYEHHbIX C PasHbIX TWUMOB YNPaBMAIOLLMX 3/EMEHTOB, KOHTPOIMPYEMbIX
nonb3oBaTeseM, W BKHOYalOLWMe nepudepnitHoe o060pyJoBaHMe [/1 BBOAA [aHHbIX Pas/IMYyHOro
TNa B KOMMNbIOTEP WUIN B pYrOe CHATbIBAKOLLLEE YCTPOWCTBO;

- CpeACTBa MMMTaUMW PEaNbHOr0 OKPY)XKEHWUsl, CMOCOGCTBYHOLLME MOBbILEHUIO pean-
CTUYHOCTM W KayecTBa Bu3yasmsaumm B TK u BKIOYalOLWMe [OMNOMHUTENbHOE 060pyLoBaHue
4NA  HanMbOonbLuero norpy)XeHns B pabouyto 06CTaHOBKY (CneuuasnibHble Kpecna, pabouve MecTa,
KabVHbI, IMUTATOPbI PA3/IMYHOI0 060PYLOBaHUSA, MAHEKEHbI U T.4.).

PaccMOTpUM  pa3nyHble CTPYKTYpbl CUCTEMbI BU3yanu3aumMu Npu YC0BUM OLUHAKOBOIO
M3HAYa/IbHOTO TEXHUYECKOro OObeKTa Ha NpuMepe TPeHaXXEPOB B aBMaLMOHHOW cdepe. B gaH-
HOM C/nyyae OOBLEKTOM WCCMefoBaHWA BbICTynaeT BepTonieT Mwu-8, A/ KOTOpPOro cnefyer npose-
CTU MOArOTOBKY MWIOTOB MO psgy KOMMEeTeHUMiA. B nepBom cnyyae cucTemMa BU3yanu3aumu
TPEHaXepPHOro KOMIMJ/IeKca COCTOMT W3 MOHWUTOPOB, YacTb M3 HUX OTOOpaXKaeT uMUTauuo npu-
GOpHOM naHenu BepTo/eTa, BTOpas rpynna MOHWTOPOB OTOGpaXKaeT AWHAMUYECKOe OKpYXato-
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lee MNPOCTPaHCTBO, a B3aMMOLEWCTBME C CUCTEMOM OCYLLECTB/ISETCA WMUTALMEN [KOWCTMKA
BepToneTa. lMpu pfaHHOW komnoHoBKe TK obecrieunBaeT 03HakOMieHMe obyuvarowmxcs ¢ 6a3o-
BbIMV CMoco6aMun yrpas/ieHUs BepPTO/IETOM, C PeXWMOM B3feTa, Habopa BbICOTbI, MO/eTa Mo
MapLUpPYTY, CHVXEHWSs, 3axofa Ha MocafgKy WM yxofa Ha BTOpPOi Kpyr. DTO CnocobecTByeT (opmu-
POBaHMIO CMEAYHOLLMX KOMMETEHLMIA:

- HaBbIKOB HaBurauuu npu rnonete no npuéopam;

- KOMMYHWKaLVOHHBIX HaBbIKOB B3aVIMOLECTBMA C PyKOBOAWTE/IEM NOJETA.

TpeHaXepHbIA KOMMMEKC C [aHHOW CTPYKTYpOl BU3yanu3aumu, 06ecreymBaroLLeil HeBbl-
COKYHO CTeneHb [OCTOBEPHOCTM (DU3NYECKUX OLLYLIEHUA OT [eATeNlbHOCTU, SABISETCH CPaBHU-
TeNbHO Heagoporum (MeHee 3 MAH py6neil), HO MNO3BOMSIET OCBOWUTL TO/IbKO 6a30Bble MOMEHTbI
ynpaBneHns BO3LYLUHbIM CYyHOM.

Bo BTOpom e cnyuyae cucTema Bu3yanmsauuy COCTOUT K3 MOHOPA3MEPHOro MakeTa Ka-
OUHbI BepTo/eTa C MMUTaLMeRn BCEX BO3MOXHbIX OpPraHoB YnpaBneHWs, NPUOOPHbIX AO0COK, Kpe-
cen MWIOTOB, NaHeneld M MNynbTOB. 3a MMWUTALMIO OKPYXXAKOLLEro npocTpaHCTBa OTBevaeT cde-
PUYECKMI NPOEKLUMOHHbIA 3KpaH C yrnamm o63opa ot -50° go +30° no BepTvkaim m +95° no ro-
PU30HTa/IX, AIHOCTY BO3MOXHOIO OTOOpPaXXeHWs MecTHOCTM B 250 kM. [na co3paHusd [OuHa-
MWYECKMX Harpy3oK CUCTEMAa 3akpenjeHa K [AMHAMWYEecKoW nnatopMe C CUCTEMOW MHEBMO-
MPVYBOLOB C BO3MOXHOCTbIO MMUTALMMN Y/I0B OTK/IOHEHNS.

[aHHas KOMMOHOBKA KOMMOHEHTOB CUCTEMbI BM3yasM3auuu MO3BOMSET Ha [AeATeNbHOCT-
HOM YpPOBHe (h)OpMMPOBaTb FOTOBHOCTb K C/1eAYyHOLLMM AeACTBUAM:

- PyneHuto, B3NETYy W MOCafike B AHEBHbIX WU HOYHbIX YCNOBUAX C BW3yasibHOW BUAWMMO-
CTbIO PYNEXHOW [OPOXKM, B3/1IETHO-MOCALOYHON MOOChI, BEPTONETHOM M/OWAAKN, BU3YaSlbHbIX
OpVIEHTMPOB (Pa3METKW) 1 CPELCTB HOYHOIO CTapTa NPUMEHUTENBHO K MECTHOCTH;

- MNWIOTMPOBaHUIO BepPTOfieTa B PYYHOM M aBTOMaTUYECKOM peXumax YrpasneHus, Mo
npubopam 1 BU3yasbHO, B TOM YMC/e C UCIMO0/Ib30BAHNEM OYKOB HOYHOIO BUAEHUS;

- BbIMOJIHEHWIO OCHOBHBIX MUIOTAXHBLIX PUIYp Ha BEPTOSIETE;

- BefeHMo 60eBbIX [OEACTBMA N HaBbIKOB MPUMEHEHWS LUTATHOTO BOOPYXXEHUS B COOT-
BETCTBMU C Ha3HaYeHneM BepTosieTa.

BcrneacTBMe BbICOKOW [OCTOBEPHOCTU OTPaXKEHWUS MPOU3BOLCTBEHHbIX CUTYaUMWIA [aHHBbIIA
TpeHakep MO3BONAET OCYLLECTBUTL MOAFOTOBKY 3KUMaXa K YNpaB/ieHU0 BepTONETOM B aBapuii-
HbIX peXmmax, Takux Kak HapylueHue paboTbl Asuratefiedi u 60pTOBOro 060pyfOBaHUsA, K Mofe-
TY B YCNOBUAX TYPOYNEHTHOCTU 1 T.M. [ABMaLMOHHbIE TpeHaxepbl, 2002].

TpeHaXepHbI KOMMEKC C AaHHON CUCTEMON Bu3yanu3aumu, obecrneynBas MakCUMasb-
HYI0 CTeneHb PeaIMCTUYHOCTU MMWUTALMKU TOSIeTa Ha peaslbHOM BO3AYLUHOM CyAHe, MNO3BOJSeT
3KUMaXY He TO/MbKO WCMNbITbIBATL aKCefepaunoHHbIe OLLYLIEHUA, MPUCYLLME peasibHOMY MONeTy,
HO ¥ oTpabaTbiBaTb 00/ee LUMPOKUIA CMeKTp 3agay C OO/bLUeid CTENeHb [OCTOBEPHOCTW, YeM
nMpy TPEHWPOBKax Ha TpeHaXepax 6e3 WCMOMb30BaHWSA CUCTEMbI MOABWXXHOCTM U C HeLOCTOBep-
HOM wWMWUTauMell opraHoB YynpasneHus. CTOMMOCTb [AaHHOrO TPEHAXEPHOro KoMmMekca CoCTas-
nseT 6onee 15 MH pyo6nei.

MpviBeféHHbIE MPYMEPbI MOKa3bIBAOT, YTO KaXKAas KOMMOHOBKA 3/IEMEHTOB CUCTEMbI BU-
3yanmsauuy  Mo3BOJMISET  OCYLUECTBUTb MOAFOTOBKY K  OMNPeAenéHHOMY MepeyHi0  KOMMEeTeHUMIA.
OueHka OMpaBAaHHOCTM W 3KOHOMUYECKOWN LienecoobpasHOCTM  MCMO/b30BaHWUS TOM WAW  WUHOW
CTPYKTYpPbl MOXET MPOBOAWUTCA 3KCMEPTHLIM MyTEM, NPV 3TOM Y4YMTbIBAKOTCA 3aBUCMMOCTb KOM-
MOHOBKM OT peLlaeMblX TEXHUYECKUX N 06pa30BaTe/bHbIX 3a4ay U Hannume psga orpaHUYeHuii.

Mpn npoekTvpoBaHMn TK u ero cuctembl Bu3yanusauuy BblIGOp OrpaHWYeHWin n KpuTe-
pueB ONTUMaTbHOCTU [AeTePMUHUPYETCA peasm3yemoli 06pa3oBaTe/lbHOW (yHKUMed W npefesb-
HOWA CTOMMOCTbIO.

Kaxpaas cocTaBnsiowas qopmmpyembix Ha TK NpodecCMOHaIbHO BaXKHbIX KOMMETeHLMI
npeanonaraeT ONpeAeneHHY COBOKYMHOCTb TPeOOBaHW M K ero CTPYKType, M K annapaTHoOMy
WCMOJIHEHVIO CUCTEMbI BU3yanu3auuu, KOTopble Obl 06ecneynn MakCUMa/lbHYH pe3y/bTaTuB-
HOCTb MpoLiecca 06yyeHns. ITO NPeanoaraeT NPoeKTMPoBaHNe CTPYKTYPbl CUCTEMbI BU3yann-
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3auMM Mo CTPOro OnpefenieHHOMY anropuTMy, KOTOpbIA OyaeT yuuTbiBaTb PSA OrpaHUYeHWin u
KpUTEPMEB ONTUMa/IbHOCTW. OrpaHUYeHMst KacaroTCi BO3MOXHOCTM Habopa KOMMOHeHTOB TK
B3aVIMOAECTBOBATL APYr ¢ Apyrom [JlanTes, BacuneHko, 2008].

O6BbeKTbI U METOAbl NCCnegoBaHnA

Mpn npoBefeHUM MCUXOMOr0-NeaarorMyeckoin COCTaBNAOLLEA WMCCNefOBaHUA  MPOEKTYU-
POBaHUA CWUCTEMbI BU3yann3aumMn OblIM  UCMONb30BaHbl  KOMMETEHTHOCTHbIA, CUHEPreTUYECKUA,
KOHTEKCTHbIN U [eATeNIbHOCTHbIA METOLOM0MMYeCKNe NoAXOAbI.

Peann3auns KOMMETEHTHOCTHOrNO MOAXOAa MpeanonaraeT M1aHMPOBaHWE OCBOEHUS KOM-
neTeHUMi, TaK KakK Ans  ycnewHoi npothecCMoHanbHOW AesTeNbHOCTM paboTHUKY TpebyeTca
B/lafleHVe Ha BbICOKOM YPOBHE YHMBEPCAIbHbIMM KOMMETEHUMAMW, MpeAnonaralowymMmn yMeHue
aHa/M3MpoBaTb MH(oOpMauMio ¥ ObICTPO NPUHMMATL ONTUMA/ILHOE peLleHue, U npogeccuo-
Ha/lbHbIMK, BK/IOYAIOLLMMUN  HaBbIKMA  BbIMO/IHEHUA TPYAOBbIX (DYHKUMIA WNM  OeACTBWIA, COKpa-
WaKoWmX noTepy OT HeraTMBHOW CWTyauuyu Ha NpPOM3BOACTBE (Hanpumep, asapuu). [aHHble
KOMMETEHLMW JO/MKHbI (DOPMUPOBATLCA MHTETPUPOBAHO.

KOMNeTeHTHOCTHbIN MOAX0A B Hallem WuccnefoBaHUM 6bl peann3oBaH 4epes npencTas-
NeHve Uenein n 3afay 06yyeHUs B BUAe MepeyHs KOMMETEHUMIA, ONpefenstowmnx ero BO3MOX-
HOCTb pean3oBaTb Cebs B Chepax 3KOHOMMKW, CBAI3aHHLIX C BbICOKMM YPOBHEM pUCKA TEXHO-
FEHHbIX W TMPUPOAHLIX KaTacTpod, Yepes CMNOCOOGHOCTU JIMYHOCTU YCMELIHO BbIMOMHATL  [es-
TeNbHOCTb B CBOEM MNPO(ECCUOHAILHON 0061acTh, TPebyHoWyH 3BPUCTUYECKOTO WM KPeaTUBHO-
F0 YPOBHA WHTENNEKTYa/lbHOW aKTUBHOCTM WM O060OLEHHO NpPeACTaBNAOWMX 3HaHUSA, YMEHWUS,
HaBbIKW, OMbIT [EATENIbHOCTW, JIMYHOCTHbIE KAyecTBa, KOTOPbIMW [O/MKeH 06/1agats  06ydaro-
WKiics No 3aBepLUeHMM 06pa3oBaTenbHOV MporpaMmbl, 4TO 06ecneynBaeT ero NpoteccMoHasb-
HYI  KOHKYPEHTOCMOCOOHOCTb, BbICOKWIA YpPOBEHb TBOPYECKOW CaMopeann3auuu, BbIMO/IHEHME
MPOU3BOACTBEHHBIX 3aa4 NPeAnpUATUA U COXPaHEHNS 3L40POBbA U XKN3HW PabOTHNKOB.

CuHepreTMYecknii  NMoAxXoA Mo03BOMSET BblpaboTaTb CTPATEruMi0 MOBbLILEHUS YPOBHA WH-
TeNNeKTyalbHOW  aKTUBHOCTM  0Oy4atOLLLerocs MocpeAcTBOM — UCMOMb30BaHMA  agantuBHoro TK
npu y4yéTe onblTa MPeALUIECTBYIOWEN AeATeNIbHOCTU U UMEKOLLMXCA NPOgeccMoHa/IbHbIX  Aetop-
MaLWi, HaueneHHOCTM Ha TBOPYECKOE CaMopasBUTUE U MOALepXKaHUe KOHKYPEHTOCMOCO6HOCTM,
(PM3NYECKOrO 1 3MOLIMOHA/TIbHOTO COCTOAHMSA PabOTHMKA.

Mpn paspaboTke NOAXOLOB K MPOEKTUPOBAHUIO CUCTEMbI BU3yasimsaumm TK  MCNonb3o-
Ba/1aCb KOHLEMNUMSA  3HAKOBO-KOHTEKCTHOIO (KOHTEeKCTHOro)  06yyeHus, npea/ioXeHHas
A.A. Bepouukum [1991]. Mop KOHTEKCTHbIM 00y4YeHMEM TOHMMAEeTCA Takoe 00yyeHWe, B KOTO-
POM OCYLLECTBNAETCA [eATe/lbHOCTHad PEKOHCTPYKLUMUA MPOMECCUOHANbHOW  [eATeNIbHOCTU  crie-
umanmcta B popmax Y4ebHON AeATeNbHOCTU CTYAeHTOB. OAHO M3 BaKHEWLUMX MOMOXEHWUIA KOH-
LeNnuUMn KOHTEKCTHOrO O06y4YeHWs - eAMHCTBO COAepXaHus o00yyeHus U (hOpMbl  OpraHv3auum
y4ye6HOl [JeATeNIbHOCTU, B KOTOPOM 3TO COAepXaHwe AvHaMMU3MpPYeTcs M TeM CaMbiM yCBauBaeT-
ca obyvarowmmmca, 4to u peanmsyetca B TK. CornacHO KOHUEMUMW KOHTEKCTHOIO 06Yy4eHus,
(hOpMbl  OpraHu3aumMm y4eGHOM [eATeNbHOCTM YesioBeKa, Kak W e€ coaepXaHue, LO/MKHbl OblTb
afleKBaTHbl COAEPXaHWo 1 opmam MpakTUYeCKO [JeATeslbHOCTU ftofedd. A cucTema BU3yanu-
3auMn  MO3BONSET BOCCO3A4aTb Kak MPeAMETHbIA KOHTEKCT [eATeNlbHOCTW  (Hampumep, YPOBEHb
BUAMMOCTM NPUBOPOB  YyNpaBneHWs), TaKk W CcouuanbHblil - (NOBeAeHVE ApYyrMx paboTHMKOB,
Hanpumep, WCMbITbIBAIOWMX MaHUYECKME HACTPOEHWs). B KOHTEKCTe MOArOTOBKA Ha TpeHaxe-
pax VMMEHHO K 3KCTpeMa/lbHbIM YC/MOBUAM [edTe/lbHOCTU 0C060e BHWMaHWe B MpoLecce npodec-
CYOHANIbHON  MepenoaroToBKN  YAeNseTcs  COUMa/IbHOMY — KOHTEKCTY, MOCKO/bKY —CO3HaTe/lbHoe
ero MOeNnMpoBaHMe B Y4eOGHOM MpoLecce CMnoCO6CTBYET PELUEHUID HE TONbKO Npob6siembl op-
MUPOBAHWA MCUXOOMMYECKON YCTOMYMBOCTU K NPOGeCcCHOHaNbHbIM CTpeccam, HO W 3ajadvy pe-
LeHue BocnutatenbHoro xapakrepa [Cliffordetal., 2019].

KoHTeKCTHOe 00yyeHVe Kak akTMBHas (hopMa opraHusauuy y4eGHOW AesTenbHOCTU npu-
6nmkaeTca K opmam npoeccUoHaNbHOM AeATeNbHOCTA, U 3TO 06/eryaeT npouecc nepexoga OT
UMUTALUN CUTYaUMiA Ha TPeHaXKepe K AeATe/IbHOCTU B YCNOBUSAX peaslbHOro Npon3BOACTBaA.
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WMcnonb3oBaHne TK npegnonaraeT, 4To BCE HeOOXOAMMble HaBbIKM (DOPMUPYHOTCA WMEH-
HO B fedATenbHOCTU. [py MPOEKTMPOBaHWM CUCTEMbI BU3yam3auun LienecoobpasHo paspaboTarhb
Takoe KOMMYeCTBO CLIEHapWeB, KOTOpble Obl 06ecrneymBai BO3MOXHOCTb BOCCO3faHWsA /060ro
Heo6Xo4MMOro BuAa AeATeNbHOCTW, B TOM YWUCE W AeATeNbHOCTU MO0 JIMKBUAALMW MOCNeSCTBUN
aBapwuii 1 KaTacTpodg.

OnucaHHble MeTOLO/IOTMYECKMEe MOAXO0Abl M03BOMMIM  0B0CHOBATL  MOCNEL0BATE/IbHOCTb
[eACTBAA W MOCTPOUTL aNropuTM paspaboTKM cucTeMbl Bu3yanusaumm TK, obecrednBaroLymii
CO3[aHNe WHCTPYMEHTa/IbHO-Nefarornyecknx CpefcTB, CrOCOOHbIX 3((eKTMBHO U  pe3ynbTa-
TUBHO (hopMmMpoBaTh Tpedyemble cthepoit NPotheCcCUOHaNbHON AeATENIbHOCTU KOMMETEHLMMN.

Pe3ynbTaTbl U UX 06CYXAEHWe

Ha ocHOBe u3yyeHus (yHKUMOHANA PabOTHMKOB OMacHbIX MPOM3BOACTB W COOTBETCTBY-
IOWMX  MPOECCUOHANbHLIX — CTaHAapTOB, OMpoca  CrMeuvaIncToB, MPOBEAEHHBLIX  MCUXOOro-
nefarornyeckMx  WUCCMefoBaHWA  OMpefeneHbl  XapakTepuUCTUKM  Kiactepa  MPOecCUOHaIbHO-
B&)XKHbIX KOMMETEHUMIA, (opMuUpoBaH/e KOTOPbIX LienecoobpasHo MpPOBOAUTb C  WCMO/b30BAHWEM
apanTveHoro TK. CofepxXaTenbHOe HamnofHeHVe KOMMETEHLUA MOXET OT/MYaThbCA B 3aBUCUMMO-
CTU OT NpPOQECCUOHA/IbHLIX 0653aHHOCTE, HO WHBApMaHTHas CTPYKTypa BK/OYAT Crefytolime
KOMNETEHUNN:

- CMOCOGHOCTb BbINOMHATL TPYAOBble (YHKLUMW B COOTBETCTBUM C 3aHWMaeMoW [JO0/HKHO-
CTbl0 B YCNOBUAX CTabWNBLHOrO MPOU3BOACTBEHHOrO nMNpoLecca M PacrnpoCTPaHEHHbIX HeLTar-
HbIX CUTYaLNNIA;

- YMEHWe aHaM3MpoBaTb CUTYaUWIO, OLEHUBATb TOCNEeACTBMA BO3MOXHbLIX CLEHapueB
eé pa3BuTVA 1 BbIGOPa ONTUMa/ILHOIO BapnaHTa COGCTBEHHbIX LeVCTBUIA;

- CMoCcOBHOCTb K OpraHusauun AedTeNbHOCTU C COG/MIOAEHWEM TEXHWKM 6e30nmacHoCTU U
JPYTrUX HOPMAaTUBHO-MPaBOBbLIX JOKYMEHTOB;

- TOTOBHOCTb K TBOPYECKOMY (HECTaHZapTHOMY) pa3peLleHni0 BO3HMKAOWMX npobnem-
HbIX CUTYaLiA NpY OCYLLLECTB/IEHUN TPYAOBOW LeATENbHOCTY,;

- NCMXO0NOrnyeckas rOTOBHOCTb K OpraHu3auuum COBCTBEHHOW AeATeNbHOCTU W ApYTruX
pabOTHWKOB B YC/IOBUAX HE6IAronpuaTHOIO COYETaHNSA BHELLHUX (DaKTOPOB;

- CMOCOGHOCTb MOBOAWTL aHaNN3, IOKAIN3aLMIo Y IMKBMAALMIO BHELUTATHOW CUTyaLuu.

Ha pJaHHbIi MOMEHT 3ajaya MpOeKTUPOBaHUA CUCTEMbI BU3yain3aLun peLlaeTcs  9Kc-
NepTHbIM METOAOM, OT/IMYAIOLLMMCSA BbICOKOW [0/eil CyObEKTMBHOCTM, 4YTO B UTOre MPUBOAUT K
HeLOCTaTO4YHO ONTUMANIbHOMY peLUeHnt0. KayeCcTBO pelleHWs BO MHOFOM 3aBMCUT OT 3HaHWin W
KBa/IM(hMKALLMM IKCMEPTa, ero UHTYMLUUN.

[na  noBblleHnss O0OBLEKTUBHOCTU  3KCMEPTU3bl  COPMY/IMPYEM  KPUTEPUWU  ONTUMAsIbHO-
CTVW MPOEKTMPOBaHUSA CTPYKTYPbI CUCTEMbI BU3ya/In3aLuu:

1. CrommoCTb M Bpems pa3paboTKM MpOrpaMmMHOro o6ecneyveHus, OMnpefensieMble CloX-
HOCTbIO 1 MacLUTaboM MOAENMPYEMON CUCTEMDbI.

2. KauectBo peanu3aumy BMU3yaiM3aLMKM  KaXXAON0 KOMMOHEHTa CWUCTeMbl BU3yanusauuu
TK, 3aBuCsllee OT €ro TeXHWYECKMX XapaKTepuCTUK W [OCTUraeMor peasMCTUYHOCTM MOrpydKe-
HVS 00yYatoOLLMXCA B BUPTYa/IbHYHO peaslbHOCTb.

3. Tekylume W3L0ePXKKN NCMOMb30BaHUA KaX4Oro KOMMOHEHTa CUCTeMbl BU3yaim3aumn B 06-
pa3oBaTe/IbHOM MpoLecce U 06ecrneyeHns ero paboTocnocobHOCTH, CKafblBatOLLMecs U3 3aTpar Ha
3MIEKTPO3HEPT MO, OMNAThI YCYT 06C/MYXMBAKOLLEro NepcoHasna, PacXof0B Ha PEMOHT U T.1.

4. KayectBO M BpeMsi MNOATOTOBKM MepcoHasia C WCMO/b30BAHVEM OMpeLeNieHHOro KOM-
MOHEHTa cucTeMbl Bu3yanmsaumm TK, 3aBucsllee OT (PYHKUMOHANbHLIX BO3MOXHOCTEA KOMMO-
HEHTOB B 06/1aCTN (HOPMMPOBAHUA HEOOXOANMbIX KOMMETEHLWIA.

[na Hanbonee ONTUMANLHOrO MNPOEKTUPOBAHWUSA CTPYKTYPbl CUCTEMbI BU3yanM3auum pas-
paboTaH a1roput™m, MNO3BONAIOWMIA  POPMasM30BaTb  MPOLECC COOTHOLLEHMS  CYLLECTBYHOLLMX
CPeAcTB M TEXHONOrU Bu3yanmsauuyM M TeX 3adad, KOTopble MOCTaB/eHbl Mepes paspabarbiBae-
MbIM TK (CM. pUCYHOK).
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PYHKUMOHa/IbHAA Anarpamma anroputma paspaboTky cucTeMbl Bu3yanusauum TK
Functional diagram of the development algorithm of the visualization system TC
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ANropuT™ paspaboTKy CUCTEMbI BU3ya/IN3aLIMK BKIKOYAET CefytoLine CTaaunm:

Al. AHanu3 y4yebHO-METOAMYECKON AOKYMEHTaunn. A4na dopmupoBaHus Habopa Komme-
TEHUWA, KoTopble OyAyT npuMeHeHbl B rotoBoM TK, HeobxoauMMo onpefennTb Xapaktep 06y-
yatoulero mnpouecca. [aHHble MOMyYaroTCsa MyTEM aHaiM3a HOPMAaTVBHOW [OKYMeHTauun TexHW-
YECKOro 06beKkTa C y4eTOM OrpaHMYeHWs Ha MHOXECTBO 3afay, npeabsBnseMbix K TK, meTtoau-
YECKMX PEeKOMeHZauuii no opraHusauum Mno3HaBaTe/lbHOWM  AeATeNIbHOCTM U 06pa3oBaTe/lbHbIX
METOLUK.

A2. AHanu3 npouecca paboTbl. Ha OCHOBaHMM HOPMATMBHOM [OKYMeHTauuu (Takke B
obnactn onpefeneHns 3agadv, npeabssnsembix K TK) onpegensetca o6wumini xapaktep paboTbl
obyuvaroLLlerocs Ha [aHHOM TexXHUYecKOM o00bekTe. o4 HWMM NoApasyMeBaeTcs CreKTp MNpous-
BOAMMbIX paboT, ()yHKLMOHNPOBaHWE B LUTATHOM 1 aBapuinHOM peXxKume u T. M.

A3. dopmanusauma Mogenn AeaTenbHOCTU nepcoHana. [JaHHbIl NpoLecc 3aknoyaeTcs B
(hopMmMpOBaHUM YETKMX MpaBui, aifOPUTMOB AENCTBUA U UX 3aBUCUMOCTEN B MaTemMaTU4ecKoi qop-
me. CreflyeT U3 CneKTpa XapakTepucTuK paboTbl 06y4atoLLerocs U HOPMaTUBHOM LOKYMeHTaLuK.

A4. OnpepfeneHne Habopa HopMUpyeMbIX KOMMeTeHLUMA. Ha ocHoBe Mofenu fesTenbHO-
CTU MepcoHana W XapakTepucTUK 06pa3oBaTeNlbHOro npouecca opMupyetca obwmii  Habop
KOMMETEHUMI, HEOOXOAWMMBIA AN MOMHOLEHHON MOArOTOBKM 06ydalowerocs K paboTe Ha pe-
a/lbHOM TEXHWNYECKOM 0ObEKTE.

A5. PaspaboTKa TexXHMYeCKOro 3agaHus. locne OKOHYaTENbHOTO OMNpeAeneHust crekTpa
3afiady, npegbssnseMbiX K TK, (opmupyeTcs TexXHUYeckoe 3afjaHue Ha MpPOeKTUpOBaHUE CTPYK-
Typbl CUCTEMbI BU3YyaM3aL UK.

A6. OnpefefneHne KpUTepUEB U OrpaHNYeHUn. Ha aaHHOM aTane onpefensieTcs Hambonee
B&XKHbIA KPUTEPUA ONTUMAbHOCTW, Hanpumep, Bpems 06y4yeHUs, 3aTeM Ha ero OCHOBe (hopMu-
PYIOTCS OCTa/ibHble KPUTEPUM W OrpaHUYeHus, Takue Kak CTOMMOCTb CUCTEMbl BU3yasm3auuu,
BpeMs pa3paboTKM NPOrpaMMHOro 06ecrneyeHms u T. 4.

A7. Bbl60p KOMMOHEHTOB M TEXHOMOIMA. B AaHHOM MoAyne NpPOMCXOAMT OMNpeaeneHue
MHOXECTBA KOMIMOHEHTOB CUCTEMbl BM3yanm3auuMum B 3aBUCUMOCTM OT HAJIOXKEHHbIX OrpaHuye-
HWIA. BbI60p OCYLLECTBNAETCS HA OCHOBE TEXHUYECKOW JOKYMEHTALMM KaXKL0r0 KOMIMOHEHTA.

A8. ®opmupoBaHMe CTPYKTYPbl CUCTEMbI BU3yann3aunn. Ha OCHOBE CY>KEHUS MHOXe-
CTBA BO3MOXHbIX KOMMOHEHTOB W Yy4yeTa WX OrpaHuyveHuidi (POpMUPYEeTCs roToBas CTPYKTypa Cu-
CTEMbI BU3ya/IM3aLmu.

A9. OueHKa CTPYKTYpbl CUCTEMbI BU3yanmsaumn. OueHka roToBOM CTPYKTYpbl MPOXO-
OUT MO OCHOBHbIM KPUTEPUAM: KayeCTBO W Bpems 00y4yeHMs, CTOMMOCTb MOKYMNKW W 06CNyXu-
BaHMA [rOTOBOM CWUCTEMbl, BpeMsi U CTOMMOCTb pa3paboTKM MpOorpaMMHOro obecrievyeHns ans
(hyHKUMOHMpoBaHMA TK. T[lonyyeHHble OLEHOYHbIE [JaHHble MO3BOMAKOT OKOHYaTe/lbHO YTBep-
OUTb CTPYKTYPY CUCTEMbl BM3yanusauum wuau fopabotaTb ee, BEpHYBLUMCb Ha 3Tan (opmuposa-
HWA TEXHUYECKOro 3aflaHus C MNOCNeaytoLLel KOPPEKTUPOBKOW CUCTEMbI OrpaHWYeHWin u onpe-
JeneHns onTUMasbHbIX NapameTpoB.

Pa3paboTka CTPYKTypbl CUCTEMbl BM3ya/M3auMy NPU  MPOEKTUPOBAHUM  TPEHAKEPHbIX
CACTEM SBMISIETCA BaKHbLIM 3Tanom Co3faHus 3P(EeKTUBHOIO MneAarornyeckoro cpegcrsa Ans Cu-
CTEMbl MPOMECCUOHAILHON MOArOTOBKU U MOBbILEHUA KBaMpuKaumn. OT MUCMOMHEHUs [aHHO-
ro aTana 3aBWCUT He TO/MIbKO KauyecTBO W CKOPOCTb YCBOEHUS HEOOXOAUMbIX HaBbIKOB W KOMIe-
TeHUMn obyvarowmmmcs Ha TK, HO M ONTUMANbHOCTb [EHEeXHbIX 3aTpaT Ha pa3paboTky, mno-
CTPOEHVE W 06CNy>XMBaHWe BCel CUCTeMbl BU3yanusauuy B LeoM. B TO ke Bpems owunbKW, [o-
MyLleHHbIe MpW MPOEKTUPOBaHUM, MOryT MOBMeYb 3a CO60A KaK HefOCTaTOYHOe KauvyecTBO 0O0y-
YeHMs U (POPMUPOBAHME HEKOPPEKTHBLIX HaBbIKOB, TaK W HECMOCOOHOCTb BCEW TPEHaXEPHOW Cu-
CTeMbI UCNOJHATL NPeSbAB/EHHbIE K Hei Tpe6oBaHNS.

Pa3paboTaHHbI/A anropuT™M MPOEKTUPOBaHWUSA CUCTEMbI Bu3yanusauum TK no3sonseT co-
30aTb €€ OnTMMaNbHYK CTPYKTYpY, OO6ecrneymsaroLlyto (OopMUpPOBaHWE HEOOXOAMMBIX KOMre-
TEHUMIA ana ponycka K paboTe Ha peasbHOM TEXHWYECKOM OObLeKTe MOBbILLEHHOW OnacHOCTY.
Ba)XHbIM MOMEHTOM AB/ISIETCA ONpefeneHrne COCTaBNAIOWMX U KOMMOHOBKA KOMMOHEHTOB BU3Y-
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anm3aumMm B 3aBMCMMOCTM OT TMPUOPUTETHOCTM (POPMUPOBAHWSA KaKOro-M60 KOMMOHEHTA KOM-
neTeHUMn paboTHMKa.

MpescTaBfieHHbI anropuTM Bbl6Opa KOMMOHEHTOB CUCTEMbl YYMTbIBAET BCE 3Tarnbl MNpo-
eKTMPOBaHMA CUCTEMbl BU3yanu3alWKW, HayvHad OT aHaaM3a TEeXHUYECKOM CUCTeMbl M aHanu3a
Mefarornyeckmx MoxofoB K 06y4YeHUO B [aHHOW cdepe 06yYeHWs M 3aKauuBaHWA OnpefeneHu-
eM KpUTEpUEB ONTUMASIbHOCTU 1 CUCTEMON OrPaHNYEHWIA.

MpeacTaBneHHbIi B paboTe anroputMm SBASETCA OCHOBOW [/1 pa3paboTkM Matematmye-
CKOW Mogfenun, Mno3BOMIAIOLLEN peasn30BaTb B MNPakTUKe MNpPoekTMpoBaHus TK nosyyeHHble Hayu-
Hble pe3ynbTaThbl.

MpefnaraeMblii NOAXO4 WMeeT PS4 MPeMMYLLECTB MO CPaBHEHUIO C  K/IACCUYECKUM  3KC-
MEPTHbIM MOAXOLOM K BblOOPY KOMIMOHEHTOB CUCTEMbI Bu3yanu3aumm TK: CHWXaeTca BMSHWE
Ye/IOBEYECKOrO (PakTopa W MOBbILLAETCA OOBEKTMBHOCTL OLIEHKW, YBENMUMBAETCA [J0/1F aBTOMa-
T3aLMN NPUHUMAEMbIX PeLLEHWI B MPOLLeCcce BbI6opa KOMMOHEHTOB CUCTEMbI BU3YyaM3aLuu.

cnonb3oBaHve npef/iaraemMoro MoAxoda MO3BOJAET CHU3UTb BPEMSA HAXOXAEHWS OMTu-
Ma/lbHOTO peLleHust (NpyY Hamuuy O6LIMPHOWA 6asbl [aHHbIX XapakTepUCTUK KOMMOHEHTOB), Mo-
CKO/IbKY COKpallaeTcs 001acTb  OnpefenieHnss BO3MOXHbIX BapvaHTOB KOMMOHOBKM 33  CYeT
CTPOroro OrnpefefieHnss KpUTEpUEeB W OrpaHUYEHWi, 4TO YNpOLLaeT MpOLEecc MNPOeKTUPOBaHMA
CUCTEMbI BU3yanmn3auuu.

3aKoueHne

LinpoBmsaumss 3KOHOMMKM 06YCNOBWMA aKTUBHYK WHHOBAaUMOHHYK [eATeNbHOCTb MO
MOZepHM3auMM  cucTeMbl 00pa3oBaHUA UM 06ecneyveHnt0 BO3MOXHOCTM KaX4oMy OCBamBaTb HO-
Bble KOMMETEHLMW Ha OCHOBE WHAMBUAYa/IbHOM 006pa3oBaTeNbHOM TPaekToOpMM U UCMONb30Ba-
HUS  LUPOBbLIX TEXHONOIMIA. VIHTEHCWBHbLIA Nepexod K WCMOMb30BaHWMKO LM(POBbIX 06pa3oBa-
TeNbHbIX PECYpCOB MpeanonaraeT MX CO3[aHWe Ha OCHOBE [OCTVKEHWI Mefarormyeckoil WMHHO-
BaTMKM M MCMXONOrMN MpU HaueNeHHOCTW Ha obecrievyeHre KayecTBa MOy4yaeMoro 06pa3oBaHus
M 3KOHOMMYECKM OOOCHOBAHHbIE (JMHAHCOBblE W MaTepuasbHble 3aTpatbl. OAHWMM K3  Mnepcrnek-
TUBHbIX HamnpaBfeHWA LM(ppOBM3aLMN ABMSETCA CO34aHMe afanTUBHbLIX TPEHAKEPHbLIX KOMMIEeK-
COB, MO3BOMAKOLWMX BOCCO34aTb C BbICOKO CTEMEHbID PEAIMCTUYHOCTM MNPEAMETHBLIA U COUM-
a/IbHbIA KOHTEKCTbI AeATENbHOCTM CrieumanmncTa Bo BpeMs y4eOHOro 3aHATHS.

KayecTBO MOArOTOBKM W MOBbIWEHWS KBaAMMKaumMm crneuyuanicta npegnonaraet, 4Yto B
npouecce 06yyeHuss OyayT MOMy4YeHbl HE TOMbKO TEOPETMYECKME 3HaHMS, HO W MpaKTUYecKue
YMEHNA W HaBblKW, a TakKXe C(opMMpoBaHa MCUXOMOrMYECKas FOTOBHOCTb K WX WCMO/b30BaHMIO
KaK Npu HOpMasbHOM MNPOTEKaHWM MPOM3BOACTBEHHOrO Mpouecca, Tak U B CAyvae aBapUAHON Cu-
Tyaumun. Pe3ynbTaTUBHOCTb 06YyYeHWS WM BpPems (OPMUPOBaHWS KOMMETEHUMI MPW MCMOMb30BaHNM
TK BO MHOrom 06YycC/noBNeHbl KayeCTBOM BU3yanu3aumu BO BpeMsi 06pa3oBaTe/lbHOro npolecca u
CO34aHNeM COMyTCTBYHOLMX (DM3NYECKMX M MCUXONOTNYECKMX Harpy30K Ha 06yyatoLLerocs.

BbisiBneHHass WHBapuaHTHas CTPYKTypa KOMMETEHLMA KOHKYPEHTOCMOCOBHOro cneuuanm-
cTa WU KpUTepUM ONTUMATIbHOCTM MPOEKTUPOBAHWSA CUCTEMbI BM3yanmsauum M03BOAMAM  pa3pabo-
TaTb M NOAPOGHO onucaTb anropuTM CO34aHns AaHHOro KomnoHeHTa TK. [MpoekTupoBaHue cu-
ctembl Budyanm3aumm TK Ha OCHOBe pa3pabOTaHHbIX METOAO0M0MMYECKUX MNOAXOA0B M AaHHOrO
anropuTMa Mo3BOMIST 4aCTMYHO aBTOMATM3MPOBaTb MNPUHMMAEMble PELUEHWS MO BbIGOPY KOMMO-
HEHTOB CMCTEMbI BM3yanm3auuyv M YyiMTW OT CYObEKTMBM3MA MPW MCMOMb30BaHWM TOMbKO 3KCMepT-
HOW OUEeHKW. JTO 6yfeT CnocobCTBOBaTb MPOEKTUPOBAHWIO MeAarornyecknux WHCTPYMEHTOB B BU-
[e afanTVBHbIX TPEHaKEPHbIX KOMMMEKCOB, 06ecneyMBatomMX KayeCcTBO (hOPMUPOBAHWUA HeO0bXO-
ANMbIX KOMMETEHLMIA NpW ONTUMa/IbHbIX 3aTpaTax Ha OpraHu3aLmio NepenogroToBKM Kaapos.

CnncokK NCTOYHNKOB

ABUraUmoHHble TpeHaxkepbl. AO LUHTY «AnHamuka». URL: http://www.dinamika-avia.ru/ (gata
o6patyeHms: 20.04.2020).

387


http://www.dinamika-avia.ru/

Bonpochbl XypHanucTuku, nefaroruki, A3bikosHaHua. 2020. Tom 39, Ne 3 (378-390)
Issues in Journalism, Education, Linguistics. 2020. Vol. 39, No. 3 (378-390)

CnucoK nnTepaTypsl

1. Barpacaposa HO.A. 2013. Wcnonb3oBaHWe BUPTYaSIbHbIX TPEHAKEPHBLIX KOMIMIEKCOB Mpu
(hopMmpoBaHUM MPO(ECCUOHANBbHO-3KOIOrMYECKO KOMMETEHTHOCTU Y OyAyLiMX Cheuuaiuctos B
obnactm Tpy6onpoBogHOro TpaHcrnopTa. BecTHuMk CamapCcKoro rocyfapCTBEHHOIO TEXHUYECKOro
yHuBepcuTeTa. Cepus: MNcuxonoro-negarormyeckre Hayku, 1 (19): 11-19.

2. bynaes H.W., Ko3nos B.H., OBogeHko A.A., Pyackoin A.N. 2009. CuctemHble pecypcsbl
KayecTBa BbICLLEro obpasoBaHua Poccum 1 EBponbl. CI16., N34-Bo MonuTexH. yH-Ta, 460 c.

3. BappgaHsH HO.B., Bopobbesa O.M. 2017. potheccmoHanbHas neuxonornyeckas nogrotoBka
Kak  (hakTop  MCUXOMOrMYeckoir  6e3omacHOCTM. BecTHMK  YensbuHCKOro  rocyfapCTBEHHOro
nefarorM4eckoro yHusepcurtera, 7: 127-132.

4. Bepouukuii A.A. 1991. AKTMBHOE 00y4eHMe B BbICLLEI LLKONE: KOHTEKCTHbIN noaxod. M.,
Bbicwas wkona, 204 c.

5. Nantes B.H., BacuneHko V.A. 2008. K anroputMmy yCBOeHUsS 3HaHWUIA, YMEHWI 1 HaBbIKOB, Ha
6ase MH(OPMALMOHHBIX TEXHONOTWA. TMonuTeMaTUYECKNA CETEBOW 3MEKTPOHHBIA HayUHbIN >KypHan
Ky6aHCKOro rocyaapCTBeHHOr0 arpapHoro yHmBepcuTeTa, 43 (9): 16-32.

6. HaymkuH H.W., Wekwaesa H.H., Ksutko C.W., NlomatkmHa M.B., KynpsawknH B.®.,
KoposuHa W.B. 2019. Pa3paboTka negarornyeckori MoOAen MHOroypoBHEBOM M NO3TaNHOM NOArOTOBKM
CTYJEHTOB K MHHOBALMIOHHOW WHXXEHEPHOW AesTenbHOCTU. HTerpaums obpasoBaHus, 23 (4): 568-586.
DOI: 10.15507/1991-9468.097.023.201904.568-586.

7. Hes3opos P.B. 2014. TpeHaxepHas NOATOTOBKA KaK OOBLEKT Mefarormyeckoro aHanvsa B
paMKax aBMaLMOHHOW Neaarorvkn. YyeHble 3anucky yHuBepcuteTa um. M.d. flecradra, 2 (108): 131-
136. DOI: 10.5930/issn.1994-4683.2014.02.108.p131-136

8. Monotkosa H.B., MNonos A./. 2019. OpraHusaumsa MOArOTOBKA WHXXEHepHbIX KaapoB K
MHHOBaLMOHHOW  peaTenbHOCTU.  Alma-mater (BecTHMK  Bbicwel  wkonbl), 4: 9-14. DOI:
10.20339/AM.04-19.009.

9. Monotkosa H.B., PakutuHa E.A., Monos A.W. 2018. MexaHn3M MCMO/b30BaHNS L(POBOiA
obpa3oBaTe/ibHON cpedbl B UHXEHEPHOM 06pa3oBaHVK. Bompocbl COBPEMEHHOW HayKu W MPaKTUKW.
YHusepcuTeT uM. B./. BepHagckoro, 2 (68): 163-172.

10. CrapoBepoBa H.A. 2012. AKTYa/IbHOCTb Pa3BUTUA HaBbIKOB B Chepe yrpaB/eHns KayeCTBOM
y Oyaywux cneumyanmcTtoB XMMUYECKOW MPOMBbILLIEHHOCTU. BeCTHUMK Ka3aHCKOro TeXHOM0rnyeckoro
yHuBepcuTeTa, 24: 207-209.

11. Crpenkos C.B., Knbirau A.C., BapsmH C.A., lNuckyH O.E., VeaHoB B.M. 2015.
PeanucTnyHas Bu3yanmsaums ANA TpeHaxepa N0 MNPOBEAEHWIO onepauuii OTKPbITOro Tuna. B KH.:
340p0BbE - OCHOBA YeI0BEYECKOr0 NOTEHUMaNa: Npo6eMbl 1 NyTW UX pelueHns. Tpyasl Beepoccuitckol
Hay4HO-MPaKTUYECKOW KOHMEepPeHLMN C MeXAYHapOAHbIM yyacTueM: B 2-X yacTsax, CaHKT-MeTepoypr,
19-21 Hos6ps 2015, 10 (2). Mog pep. C.A. BapsuHa. CaHkT-lMetepbypr, PITY um. A.W. TepueHa,
criery, crery: 735-739.

12. depotoBa H.W. 2016. lNMcmxonornyeckne ycnosus (HOPMUPOBaHWUA MPOMECCMOHAIbHBIX
3HaHWIA, HaBbIKOB, YMeHU. HayuHble TpyAbl MOCKOBCKOro rymMaHuTapHoOro yHueepcuteta, 6: 24-30.
DOI: 10.17805/trudy.2016.6.3

13. Asghar, I, Egaji, O.A., Dando, L., Griffiths, M., Jenkins, P. 2019. A virtual reality based gas
assessment application for training gas engineers. In: ICICM 2019. The 9-th International Conference on
Information Communication and Management, Prague, Czech Republic, 23-26 August 2019. Ed. A.
Balinsky. New York, Association for Computing Machinery: 57-61. DOI: 10.1145/3357419.3357443.

14. Clifford R.M.S., Jung S., Hoermann S., Billinghurst M., Lindeman R.W. 2019. Creating a
Stressful Decision Making Environment for Aerial Firefighter Training in Virtual Reality. In: IEEE
Conference on Virtual Reality and 3D User Interfaces (VR). Publ. IEEE: 181-189. DOI:
10.1109/VR.2019.8797889.

15. Cooper N., Milella F., Cant I., Pinto C., White M. and Meyer G. 2016. Augmented cues
facilitate learning transfer from virtual to real environments. In: IEEE International Symposium on Mixed
and Augmented Reality (ISMAR-Adjunct). Publ. Merida: 194-198. DOI:  10.1109/ISMAR-
Adjunct.2016.0075.

16. G”siorek K., Odachowska E., Matysiak A., P"dzierska M. 2020. Virtual Reality
Technologies in the Training of Professional Drivers. Comparison of the 2D and 3D Simulation
Application. In: Research Methods and Solutions to Current Transport Problems. ISCT21 2019.

388


https://www.elibrary.ru/title_profile.asp?id=8569
https://www.elibrary.ru/title_profile.asp?id=8569

VIH Bonpocb! XypHasIMCcTIKW, Negaroruku, A3bikosHanus. 2020. Tom 39, Ne 3 (378-390)
LLDIssues in Journalism, Education, Linguistics. 2020. Vol. 39, No. 3 (378-390)

Advances in Intelligent Systems and Computing. Eds. M. Siergiejczyk, K. Krzykowska.VVol 1032.
Springer, Cham: 133-142. DOI: 10.1007/978-3-030-27687-4_14.

17. Strojny P., Strojny A. 2014. Kwestionariusz immersji - polska adaptacja iempiryczna
weryfikacja narz~dzia. Homo Ludens, 1 (6): 171-186.

18. Risi D., Palmisano S. 2019. Effects of postural stability, active control, exposure duration
and repeated exposures on HMD induced cybersickness. Displays, 60: 9-17. DOI:
10.1016/j.displa.2019.08.003.

References

1. Bagdasarova Yu.A. 2013. The use of virtual simulator systems in the process of development
of professional ecological competence of future pipeline transport specialists. Vestnik of Samara State
Technical University. The Series: Psychological and Pedagogical sciences, 1 (19): 11-19 (in Russian).

2. Bulaev N.I., Kozlov V.N., Ovodenko A.A., Rudskoy A.l. 2009. Sistemnye resursy kachestva
vysshego obrazovaniya Rossii i Evropy [Systemic quality resources of higher education in Russia and
Europe]. SPb., Publ. 1zd-vo Politekhn. un-ta, 460 p.

3. Vardanyan Yu.V., Vorob'eva O.M. 2017. Professional psychological training as a factor of
psychological safety. Vestnik Chelyabinskogo gosudarstvennogo pedagogicheskogo universiteta, 7: 127-
132 (in Russian).

4. Verbitskiy A.A. 1991. Aktivnoe obuchenie v vysshey shkole: kontekstnyy podkhod [Active
Learning in Higher Education: A Contextual Approach]. M., Publ. Vysshaya shkola, 204 p.

5. Laptev V.N., Vasilenko I.A. 2008. To the algorithm of knowledge, skills and habits realizing
by informational technologies. Politematicheskii setevoi elektronnyi nauchnyi zhurnal Kubanskogo
gosudarstvennogo agrarnogo universiteta, 43 (9): 16-32 (in Russian).

6. Naumkin N.I., Shekshaeva N.N., Kvitko S.I., Lomatkina M.V., Kupryashkin V.F., Korovina
I.V. 2019. Designing the teaching model of multilevel gradual training of students in innovative
engineering. Integration of Education, 23 (4): 568-586. DOI: 10.15507/1991-9468.097.023.201904.568-
586. (in Russian).

7. Nevzorov R.V. 2014. Simulator training as an object of the pedagogical analysis in the
aviation pedagogy. Uchenye zapiski universiteta imeni P.F. Lesgafta, 2 (108): 131-136. DOI:
10.5930/issn.1994-4683.2014.02.108.p131-136. (in Russian).

8. Molotkova N.V., Popov A.l. 2019. Organization of training of engineering cadres for
innovative activity. Alma-mater (Higher School Herald), 4: 9-14. DOI: 10.20339/AM.04-19.009. (in
Russian).

9. Molotkova N.V., Rakitina E.A., Popov A.l. 2018. The Mechanism of Using Digital
Educational Environment in Engineering Education. Problems of Contemporary Science and Practice.
Vernadsky University, 2(68): 163-172. (in Russian).

10.Staroverova N.A. 2012. Aktual'nost' razvitiya navykov v sfere upravleniya kachestvom u
budushchikh spetsialistov khimicheskoy promyshlennosti [The relevance of the development of skills in
the field of quality management for future specialists in the chemical industry]. Vestnik Kazanskogo
tekhnologicheskogo universiteta, 24: 207-209.

11.Strelkov S.V., Klygach A.S., Varzin S.A., Piskun O.E., Ivanov V.M. 2015. Realistichnaya
vizualizatsiya dlya trenazhera po provedeniyu operatsiy otkrytogo tipa [Realistic visualization for an open
surgery simulator]. In: Zdorov'e - osnova chelovecheskogo potentsiala: problemy | puti ikh resheniya
[Health is the basis of human potential: problems and solutions]. Proceedings of the all-Russian scientific
and practical conference with international participation: in 2 parts, St. Petersburg, November 19-21,
2015. 10 (2). Ed. S.A. Varzina. Sankt-Peterburg, RPGU im. A.l. Gertsena, SPbGU, SPbPU: 735-739.

12. Fedotova N.I. 2016. Psychological preconditions of building professional knowledge, skills,

and abilities. Nauchnye trudy Moskovskogo gumanitarnogo universiteta, 6: 24-30. DOI:
10.17805/trudy.2016.6.3 (in Russian).
13. Asghar 1., Egaji O. A, Dando L., Griffiths M., Jenkins P. 2019. A virtual reality based gas

assessment application for training gas engineers. In: ICICM 2019. The 9-th International Conference on
Information Communication and Management, Prague, Czech Republic, 23-26 August 2019. Ed. A.
Balinsky. New York, Association for Computing Machinery: 57-61. DOI: 10.1145/3357419.3357443.

14. Clifford R.M.S., Jung S., Hoermann S., Billinghurst M., Lindeman R.W. 2019. Creating a
Stressful Decision Making Environment for Aerial Firefighter Training in Virtual Reality. In: IEEE

389



Bonpochkl XypHanucTuky, negaroruky, a3bikozHaunsa. 2020. Tom 39, Ne 3 (378-390) i
Issues in Journalism, Education, Linguistics. 2020. Vol. 39, No. 3 (378-390)

Conference on Virtual Reality and 3D User Interfaces (VR). Publ. IEEE: 181-189. DOI:
10.1109/VR.2019.8797889.

15. Cooper N., Milella F., Cant I., Pinto C., White M. and Meyer G. 2016. Augmented cues
facilitate learning transfer from virtual to real environments. In: IEEE International Symposium on Mixed

and Augmented Reality (ISMAR-Adjunct). Publ. Merida: 194-198. DOI:  10.1109/ISMAR-
Adjunct.2016.0075.
16. G4siorek K., Odachowska E., Matysiak A., PAdzierska M. 2020. Virtual Reality Technologies

in the Training of Professional Drivers. Comparison of the 2D and 3D Simulation Application. In:
Research Methods and Solutions to Current Transport Problems. ISCT21 2019. Advances in Intelligent
Systems and Computing. Eds. M. Siergiejczyk, K. Krzykowska.VVol 1032. Springer, Cham: 133-142.
DOI: 10.1007/978-3-030-27687-4_14.

17.Strojny P., Strojny A. 2014. Kwestionariusz immersji - polska adaptacja iempiryczna
weryfikacja narz~dzia. Homo Ludens, 1 (6): 171-186.

18.Risi D., Palmisano S. 2019. Effects of postural stability, active control, exposure duration and
repeated exposures on HMD induced cybersickness. Displays, 60: 9-17. DOI:
10.1016/j.displa.2019.08.003.

VMH®OPMALIA OB ABTOPAX INFORMATION ABOUT THE AUTHORS

ApxunoB  Anekceli EBreHbeBud, acnupaHT  Alexey E. Arkhipov, graduate student of Tambov
®re0Y BO «TamMb60BCKWIA TOCYAapCTBEHHbIV state technical University, Tambov, Russia
TEXHUYECKUNIA YHUBEpCUTET», . Tam60B, Poccus

MonoB AHApei MBaHOBWMY, KaHAMAAT neaaro- Andrei I. Popov, Candidate of Pedagogical Sci-
FMYecKUX Hayk, AOLEHT, AOLEHT Kadeapbl Tex- ences, Associate Professor, Associate Professor,
HUKW 1 TEXHOMIOMMM NPON3BOACTBA HAHOMPOAYK- Department of Technology and technology of pro-
T0B» ®IBOY BO «TaM60BCKMIA rocyaapCTBeH- duction of nanoproducts of Tambov state technical
HbIl TEXHWYECKWUI YHMBEPCUTET», I. Tam60B, University, Tambov, Russia

Poccus

ObyxoB ApTéM [MWUTPUEBWY, KaHAMOAT Tex- Artem D. Obukhov, Candidate of Technical Sci-
HWYECKMX HayK, AOLEHT Kadeapbl CUCTEMbI aB- ences, Associate Professor, Department of auto-
TOMaTM3MPOBAHHOW MOAAEPXKKN MPUHATUS pe- mated decision support Systems, Tambov state
weHnin ®reOY BO «TamboBCKWUiA rocyaap- technical University, Tambov, Russia

CTBEHHbI TEXHUYECKUIA YHUBEPCUTET», . Tam-

6oB, Poccus

390



