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AHHOTAIHUSA

CraTbhsl moOCBsillleHa BoOnpocy oOy4eHHs 4YejdoBeka padote ¢
TPAaBMOONACHBIMH HHCTPYMEHTAMH Ha mnpuMepe OeH3omuibl. B
KayecTBe pellleHHs] BONPOca Mpeaiaraercsi TpeHaskep sl BHIPA0OTKH
HABBIKOB MO0 JKCINIyaTanMH 0eH30NMWJbI ¢  HCHOJb30BAHHEM
BUPTYaJbHOH peajbHOCTH. B pamMkax JaHHOro mcciegoBaHusi ObLI
pa3padoTaH aJropuT™M 00y4eHHUsl, 10 CLEeHAPUIO KOTOPOIo /ISl KAKI0I0
omeparopa 0eH30NMJIBI CTPOMTCS MHIUMBHAYAJIbHAs TPAEKTOPHS
odyuenns. IIpensokeHa MoJenb  omnpeaedeHUs  YNpaBJsieMbIX
npog)ecCHOHAJIBHBIX HABBIKOB, KOTOpas JAaeT IOHAThH, Oyaer
yIy4yliaTbcsl HMCCJAeAyeMblii HABBIK B  IIpouecce MPOXOKACHUS
onepaTopoM o0y4eHusl WM HeT. B KauecTBe TeXHMYeCKHX CpPeICTB,
HeO00XO0IMMBIX /Il JOCTHKeHHS 1eJIH, PeAI0KeHO UCI0JIb30BATh 0UKH
WIH 1UIeM BHUPTYAJIbHOH peajbHOCTH, BHPTYAJIbHYI0 O00y4YalolIyIo
cpexy, MakeT OeH30mMJIbI M CTBOJa JepeBa. JlanHble cpeacrBa
o0ecrneynBalOT KaYeCTBEHHOe HCKYCCTBEHHOE MOTPY:KeHHe YeJ0BeKa B
pa6ouyio 00CTAaHOBKY, NOBBIIIAKT 3(PpPeKTUBHOCTH 00y4eHHUsl, TAK KaK
MO3BOJIAIOT CYIIECTBEHHO YCKOPUTH M 00€30MacUTh Mpouecc 00y4eHust
pab6ore ¢ 0eH30NUJI0 B CPABHEHMH € U3BECTHBIMU CIIOCOOaMU 00y4eHust
padote ¢ 6ensonuoii. IIpuBeaeHbI NpUMepbI NPOLECCOB, MPOBOIMMBIX
NpH IKCIepUMeHTe, NMPHUBEAEHbI Pe3yabTaThl IKCIEPUMEHTAa B BH[e
rpa¢uKoB U AMArpaMM, KOTOpble 1eMOHCTPUPYIOT PasHULY B YpPOBHe
OCBOEHHS HABBIKOB MO JKCIIyaTAUM 0eH30MUJIbI MeKIy ONBITHBIM H
HEONBITHBIM ONEePaTOPaMH.

KiroueBble crmoBa: TpeHakep C HCIOJNB30BAaHMEM BHUPTYAIbHOH
pEaJbHOCTH, QJITOPUTM OOy4YeHHus, OmpejelieHne NpodheccHoHaIbHbBIX
HaBBIKOB, () (EKTHUBHOCTD BUPTYaIU3aLNH, SKCILTyaTalyss OSH30IIIIBI.
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Abstract

The article is devoted to the issue of training a person to work with
traumatic tools on the example of a chainsaw. As a solution to the issue,
a simulator for developing skills in chainsaw operation using virtual
reality is proposed. Within the framework of this research, a training
algorithm has been developed, according to the scenario of which an
individual training trajectory is built for each chainsaw operator. A
model for the definition of controlled vocational skills is proposed, which
makes it clear whether the skill under study will improve as the operator
undergoes training or not. As technical means necessary to achieve the
goal, it is proposed to use virtual reality glasses or helmet, virtual
training environment, a mock-up of a chainsaw and a tree trunk. These
means provide qualitative artificial immersion of a person in the working
environment, increase the efficiency of training, as they allow to speed
up and secure significantly the process of learning to work with a
chainsaw in comparison with the known methods of learning to work
with a chainsaw. Examples of the processes carried out during the
experiment are given, the results of the experiment are given in the form
of graphs and diagrams, which demonstrate the difference in the level of
mastering the skills of chainsaw operation between experienced and
inexperienced operators.

Key words: simulator with the use of virtual reality, training algorithm,
definition of professional skills, virtualisation efficiency, chainsaw operation.
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BBenenue

bynyun norpy€HHbBIM B BUPTYaJIbHYIO CPEy, YEJIOBEK
BOCIIPUHMMAET BU3YaJbHYI0 HMH(OPMAIMIO KaK peasbHYIO.
3HAauYuT, ONBIT OOY4YEHUs HA TPEHaXEPEe C MCIOJIb30BAaHHEM
BUPTyaJlbHOW peanbHOCTH OyzneT Oosiee €CTeCTBEHHbIM U
LEHHBIM, 4YeM TMpH OOyuYeHHWH B TOMEIIEHHH, Hu Ooiee
0e30MacHBIM U CBOOOJHBIM TI0 MECTY NPOBEIACHHUS OO0y4YCHHS,
yeM npu oOyyeHMHM Ha Harype. ['MOKOCTh B BO3MOXHOCTSIX
BU3YyaJIM3allu1 HCKYCCTBEHHOM, BUPTYaJIbHOU, CPEbl, HO3BOJIUT
Ha OJIHOM MalIrHe 00y4aTh paboTe B pa3HbIX cHUTYyarusx [1].

Pazpabotka criocoba oOyuenus padbore ¢ 6eH30nMMWIoN Ha
OCHOBE BHUPTYaJIbHOH pEaJbHOCTH aKTyalbHa, HMEIOLIEH
CYILIECTBEHHOE 3HAYECHHUE JUISt oTpacieit 3HaHUI
TPaBMOOITACHBIX HHCTPYMEHTOB [2].

[Tpu 3TOM, Kak MpaBUI0, OCHOBHOE BHUMAHUE yIeIsIeTCs
MOJICJIMPOBAHUIO UM HCCJIEIOBAHUIO alMapaTHOW (yHKIHUU
pa®oTbl  OeH3ommiibl, pa3paboTKe MeTo/Aa  OHpeeNCHHs
YIOPaBIsEMbIX MPO(ECCHOHAIBHBIX HAaBBIKOB U pa3paboTke
WHIUBHUIYAIbHOM TpaekTopuu o0yuenus [3].

Mean uccaenoBanus

Pa3zpabotare TpeHaxep A BHIPaOOTKH HAaBBIKOB IO

9KCIUTyaTaluy OEH30MMIbI C HCIOJB30BAHUEM BHUPTYaJbHOM



PEATIbHOCTH, YTOOBI C €ro MOMOIIbI0 00€3011aCUTh, YIIPOCTUTD U
YCKOPHTH IpoIiecC 00yUEeHHs OIepaTopa.

Marepuajibl H MeTOAbI HCCIe0OBAHUSA

Tpenaxép coBmemaer B cebe CIEHY B BHPTYalbHOM
peaibHOCTH U (U3MYECKUH  KOHTAKT  omeparopa C
UHCTpYMEHTOM [4].

[TpuniMn paboThl TpeHaXKepa IS BEIPAOOTKH HAaBBIKOB
IO SKCIUTyaTaluu OEH30IUIIbI C UCTIOIb30BAaHUEM BUPTYaIbHOM
PEATBHOCTH COCTOUT B CIIEIYIOIIEM:

— Omneparop HaJeBaeT NUIEM/OYKH BUPTYaIbHOMN
PEaTbHOCTH U TIOTPYKAETCS B BUPTYaAJIbHYIO pPab0uyIo Cpeny;

— B BupryanbHOil paboueit cpeme omepatopy
JIEMOHCTPUPYIOTCS ~ BUPTyaJIbHBIC Mojenu  pabodero
WHCTPYMEHTA U CIIHIIMBAEMOTO JIEPEeBa;

- B peanbHOli maGopaTopHOil cpeme omepaTop
B3aMMOJICHCTBYET ¢ Y4YeOHBIMH MaKeTaMH HWHCTPYMEHTa W
JiepeBa;

— BupryaneHble = MozxenM — NHPOCTPAHCTBEHHO
pacroyio’)keHbl HJCHTUYHO pEANTbHBIM Y4eOHBIM MakKeTam
MHCTPYMEHTA U JIEPEBA U BU3YATU3UPYIOT padOTy MOCIEAHNUX;

- [locne moxmroroBkm Kk paboTe, omeparop

IMPUCTYNACT K O6y‘—IeHI/IIO U BBIIIOJIHACT ITOCTABJICHHBIC 3a1a4l,



- Mopenp o00ydeHust pabore ¢ OCEH30MMION
MOJTy4YaeT JaHHBIE O TOM, KaK OIEpaTop BBIMOJHWI 3a/1a4d, U
ONITUMU3HUPYET Kypc OOydYeHHUs TOJ| aKTyaJbHBIE JaHHBIC O
HaBBIKaX OIEpaTopa.

brok-cxema QITOPUTMA paboThI TpeHaxkepa

MpeJicTaBjleHa Ha pUCyHKe 1.
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Puc. 1 — Anroputm 00yuenus pabote ¢ 6EH30MION




3amaua SKCIEPUMEHTa COCTOUT B MTOMCKE YIPABISIEMbIX
HABBIKOB orepaTopa OCH30IMWIBl Yepe3 CPaBHEHUE JAHHBIX O
paboTte MexIy podecCHOHaIOM HOBUYKOM [5].

[1nan skcriepuMeHTa:

1. [TpoBecTn aHaIn3 npo¢eCCHOHATBHON
JESITeIbHOCTH OTepaTopa OCH30MHIIBI.

2. I/ICXOI[FI M3 TOJYUYCHHBIX HOaHHBIX CO344aThb
00y4aroly0 BUPTYaJIbHYIO Cpery.

3. CpaBHUTH  JABHUTaTeNbHYI0  aKTUBHOCTH U
XAPAKTCPUCTHKU PACIIUIIOB MEKAY OIIBITHBIM I1OJIB30BATCIICM U
HCOIIBITHBIM.

4. BriBecTH M3 MOTYy4YEHHBIX JAaHHBIX MapaMeTphl,
KOTOPBIMH MOYKHO U CTOUT YIIPABIIATS.

O06paboTKa TaHHBIX BRITJISAUT CICTYIOIIIM 00pa3oM.
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AMNAUTYAA ABHUKEHHHA nyBuHa pacnuna

Puc. 2 — I'paduku u3MeHeHUs HCCIeyeMbIX TapaMeTPOB



[IpaBusia  orbopa  peryiupyeMmbix  MapaMeTpoB
(W) (91390 1117 (<

- eciu rpa UKy pacxoAsaTcst MeHbIe, ueM Ha 15%,
TO TapaMeTp UMEeT HU3IIMA ypPOBCHb NPHOPHUTETA B
yIy4LICHUH TTOKa3aTemeil.

- eciu rpaduKu pacxoaaTces Oodblie, yeM Ha 15%,
TO TPUOPUTET B YIYYIICHWH TOKa3aTelei mapaMmerpa
JIOCTaTOYHO BBICOK.

Pe3yJabTaThl HCCIeI0BAHUS U HX 00CYKIeHHe

Anroput™M OOYYCHHSI YYHWTHIBACT WHIAMBHUIyIbHBIC
O0COOCHHOCTH Pa3BUTOCTH HABBIKOB KAXKIOrO omeparopa. ITo
MO3BOJISIET aKICHTUPOBATh BHUMaHHE Ha 0oyiee HYKHBIX
acmiekTax OOydYeHHs U, TeM CaMbIM, YCKOPHUThH TIPOIECC
00y4YeHUs ¥ TIOBBICUTH €T0 KaueCTBO.

3akiao4enue

BuptyanpHas cpena B y4eOHBIX YCIOBUSX 3aMEHSIET
OMAacHYI pealbHyl0 pabouyio cpeay. OTO TO3BOJSET
MOJIIEPKUBATh BBICOKUN ypOBEHb 3()(PEKTUBHOCTU OOYUEHHUS.
OTCcyTCTBUSL B3aMMOJICHCTBUSL omepaTopa C peaJbHBIMU
00BEKTaMU JIeTIaeT JaHHBINA CI0CO0 00yUeHUs O€30TaCHBIM.
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