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HNcnoab3oBaHue cpeacTB MyJdbTUMEANA
ISl MUCTAHIIMOHHOIO MPOBeJdeHUs JIAa00PATOPHOIO NMPAKTUKyMa
MO0 TEXHUYECKHUM IUCHUILITAHAM

B cratbe paccmaTpuBaloOTCsl BO3MOXHOCTM OpraHu3aluu J1adopaTOpHOro
NMpakTUKymMa B JUCTAHLMOHHOM  OOY4YEHUM  CTYAEHTOB  TEXHMYECKUM
aucuuruiiHam. Ilpenaraercs 3jeKTpoHHasi obydaromiasi MojJeiab JadopaTopHOM
paboThI, cO3JaHHas Ha OCHOBE MYJIbTUMEINA-TEXHOJIOTUM, KaK CPEACTBO CO3TaHUSI
BUPTyaJIbHOI  00pa3oBaTeIbHOI cpenbl [Jisl OpraHu3aluu J1abopaTOPHOTO
MpakKTUKyMa B AUCTAHIIMOHHOM OOy4YeHUU
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The use of multimedia means for distance training
for laboratory works on technical disciplines

The article discusses the possibilities of organization of laboratory work in
the distance training of students for technical disciplines. It offers electronic
learning model of laboratory work, created on the basis of media-technology, as
means of creating a virtual learning environment for the organization of a
laboratory course in distance training.

Keywords: multimedia technologies, distance training, technical disciplines,
electronic learning model of laboratory course

197



OCHOBHBIMM  TEHAEHLMSIMU  pa3BUTUS  COBPEMEHHOIO0  MHPOBOIO
00pa3oBaTebHOIO  IPOCTPAHCTBA, YOOMSIHYTBIMM B JoKjdage  «3mnoxa
«rpuHUIITa» B 00pa3oBaHUU»,  SIBJISIIOTCSI: «MacCOBM3allUsl» OOpa30BaHMUSI,
WHTEepPHALMOHAIU3alusd 00pa3oBaHUs, (pOpMUPOBAHUE HOBOIO TEXHOJOTMYECKOTO
yKJiaJa B MPOMBIIIJIEHHOCTU, IM(PpOBasi peBOIIOLIMS B 00pa3oBaHuu [4].

TeHneHIMM «MacCOBU3ALIMM» M HWHTEPHALIMOHAIM3ALlMM B OOpa30BaHUM
00yCJIaBIMBAIOT HEOOXOAMMOCTb pacIlIMpeHUss 00pa30BaTEIbHOIO MPOCTPAHCTBA C
LEJIbI0 o0ecnedyeHus JOCTYINHOCTH OOpa3oBaHMS I KaXJOro 4eaoBeKa
HE3aBUCHUMO OT MeCTa €ro MpoXWBaHUS, a TeHACHLUsS LHUMPOBOI pEeBOJIIOLIMU B
0o0pa3oBaHMM TIpeariojiaraeT MCIOJAb30BaHUe LM@PPOBBIX TEXHOJOTUI, KakK
WHCTPYMEHTA [UISI paclIMPeHUsT 00pa30BaTEIbHOIO IMPOCTPAHCTBA.

LHvippoBble TEXHOJOTUM SBISIOTCS OCHOBOM IJIS1 pa3BUTHUS MEAaroruyeckKux
TEXHOJIOTUIA TUCTAaHLIIMOHHOTO o0yueHus [3].

OnHoi M3 BaXHEUIIMX MOpOOJEM AUCTAHLIMOHHOIO OOY4YeHHUSI CTYIAECHTOB
TeXHUYECKUM AUCLHUIUIMHAM SIBJSIETCS IIpobJjieMa OpraHM3alluM Y MpPOBEACHUS
JTUCTAaHLIMOHHOTO JIJa0OpaTOPHOTrO MPaKTUKyMa.

JlabopaTtopHbIid MPAKTUKYM, HarpaBJICHHbIN Ha HUCCIIeI0BaAaHUE
KOHCTPYKIIMM, TIpUHLMIIA JACWCTBUS U TMapaMETPOB TEXHUYECKMX OOBEKTOB
(0OBEKTHO-OPUEHTHPOBAHHBIE JJabOpaTOpHBIE paboThI), MpEearoaaraeT
HEMOCPEACTBEHHOE B3aMMOJIEMCTBUE C OOBEKTOM JIAOOPATOPHOIO MCCIAEIOBAHMS,
YyTO OOYCJIaBIMBAECT CO3JaHME CHELMAJIbHO OpPraHM30BaHHOW 00pa3oBaTebHON
cpelbl B KOTOPOU MOIEIUPYETCs AESATEAbHOCTb CIELMATIMCTa U KOTOPYI0 MOXKHO
Ha3BaTh KBa3UIPodeCcCuOHAILHONM 00pa30oBaTeIbHOMN Cpeoii.

Hannune CIIELIUAJIBHO OpraHM30BaHHONM  KBa3umnpo@decCUuOHaIbHOMI
00pa3oBaTeIbHOM Cpeabl  SIBJISIETCS  HEOOXOAMMBIM  YCJIOBMEM  YCIELIHOTO
MpOBEACHUS  J1abOpPaTOPHOIrO  IPAaKTUKyMa B  OOYYEHMU  TEXHUYECKUM
MUCIHUIUIAHAM, OJTHAKO co3JaHue peajibHOM KBa3unpogecroHalbHOMI
00pa30oBaTeIbHOM Cpelibl BO3MOXKXHO TOJBKO B YCJIOBHUSIX YYEOHOM JTaOOpATOPUN.

BmecTe ¢ TeM MOXHO IojaraTh, 4TO HPU MCCIEIOBAaHWM KOHCTPYKIIUM,
MNpUHLIMOA JOEMCTBUSL M IapaMeTpOB TEXHUYECKUX OOBEKTOB OCHOBHON ILIEJbIO
y4eOHOU [EeATEIbHOCTU CTYIEHTOB SBJISIETCS (OPMUPOBAHME  CJIEIYIOIINX
WHTEJJIEKTYaJbHbIX HaBbIKOB:

- aHaJIM3a YCTPOMCTBAa TEXHUUYECKOro o0beKTa (ompeaeeHue Ha3HAYeHUs U
B3aMIMOCBSI3M OCHOBHBIX 3JIEMEHTOB MCCJIEIYEMOIO OOBEKTA),

- pacyeTa OCHOBHBIX MapaMeTPOB TEXHUYECKOIro 00beKTa (ompenesieHue
napamMeTpUYECKMX XapaKTepUCTUK TEXHUYECKOIO0 OObEKTA);

- OLIEHKM (PYHKIMOHAJIbHOIO COCTOSIHUSI TEXHUYECKOIo 00beKTa (MOXKET JIU
aHaJIU3UPYEeMblil OOBEKT BBIMOJHATH CBOU (DYHKIUM, HAIlpuMmep, Mo o0paboTkKe
METaJVIOB pe3aHUEM )
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CrnenoBaTeibHO, MOXHO MoJjlaraTh, 4TO s (hDOPMMPOBAHUST YKa3aHHBIX
HaBBbIKOB BO3MOXHO CO3JaHME CPEbl, OTPAXAIOIIEH pealbHYIO 1€ACTBUTEILHOCTD
Ha pa3HbIX YPOBHSX: OIMCATEIbHOM, MOAEIBHOM W IAapaMETPUYECKOM, YTO
BO3MOXHO IMPU UCITOJIBb30BAHUU MYJBTUMEINNHBIX TEXHOJIOTU. T.€. IpUMEHEeHUE
MYJbTUMEAUMAHBIX TEXHOJOTMI TMpPU HCCIEOOBAHUM TEXHUYECKHUX OOBEKTOB
MO3BOJISIET CO3[aBaTh BUPTYaJbHYIO O0Opa30BaTEIbHYIO Cpeay, paboTa B KOTOPOM
MO3BOJISIET (POPMUPOBATH MHTEJIEKTYyaIbHble HABBIKU.

I[Ipy TMCTAaHIIMOHHOM BBINTOJIHEHUM JIAOOPATOPHBIX PadOT CPEACTBOM IS
CO3JaHMUsI BUPTYaJIbHOM 00pa30BaTeIbHOM Cpeabl MOXET OBbITh 3JIEKTPOHHAas
oOyuarolast MojJeJib 1a00paTOPHOIro MPakKTUKyMa.

MoxXHO moJiaraTh, YTO 3JIEKTPOHHAsl OOydYarouiass MOAEJb J1abopaTOPHOTO
MpaKTUKyMa, CO3JaHHas HAa OCHOBE MYJIbTUMEIMNHBIX TEXHOJIOTMM, ITO3BOJISIET
BOCCO37aBaTh M3y4aeMbld OOBEKT B paMKax BUPTyaJbHOM 0OOpa30BaTeIbHOM
cpenbl Ha Tpex YpoBHSX [1]:

1. OnucaHue TEXHUUYECKOro OO0bEeKTa, OPraHMYECKM BKIIIOYUEHHOIO B
MPOU3BOACTBEHHYIO Cpely.

2. Mogeib TeXHUYEeCKOro o0beKTa.

3. [lapaMeTpryecKoe onrcaHnue TEXHUUECKOro 00beKTa.

BusyanbHoe mnpencraBieHMe 0ObEKTa B KOHTEKCTE Cpelibl, B KOTOPOW OH
(byHKLIMOHUpYET co3maercs MOCPEACTBOM MPUMEHECHUS HarJasiaHbIX
MYJbTUMEAUNHBIX MAaTEpUAIOB, BUIECOPOJIUKOB, BUACOPUILMOB, aHUMALIMOHHBIX
POJIMKOB, KOTOPbIE€ MO3BOJISIT IPEACTaBUTb OOBEKT B PEAIbHOM JI€ACTBUTEIbHOCTH,
MOKa3aTh €r0 B3aMMOCBS3HU C APYTUMU OOBbEKTAMU M OKPYKAIOIIEH Cpeaoi.

BusyanbHoe mpencraBieHUE OOBEKTA MCIIOJNB3YETCS B XOJ€ JEKIIMOHHBIX
3aHSITUI IJIS1 IPeabsBIACHUSI 00y4yaeMbIM TEXHUUECKOr0 00beKTa U (pOpMUPOBAHUS
MOHSTUS O HEM Ha YPOBHE Y3HABAHUS.

MonenbHOe MpeAcTaBlieHMEe OO0beKTa, OTpaXxarwlllee €ro yCTpOWCTBO U
B3aMMOJECHUCTBME €TO0 OCHOBHBIX JJIEMEHTOB, MOXET OBITb OTpPaXEHO B
KOHCTPYKTUBHBIX CXEMax, 4yepTexXax, KWHEMAaTMYEeCKMX CXeMaxX, KOTOpPbIE MOTYT
OBITh TPEACTABICHBI B BUAE KOMITBIOTEPHBIX AHMMALIMOHHBIX IPE3€HTALIUM,
MO3BOJISIOIIMX YIPOCTUTh MPOLIECC TTO3HAHUS U BOCIIPUATUM CTPYKTYPBI OOBEKTA.

MoaenbHOEe MpeacTaBieHUWEe OO0bEeKTa UCIIOJb3YETCS Ha IMPaKTUYECKUX
3aHSITUSX 110 U3YUYEHUIO YCTPOMCTBA U MPUHIMIIA pA0OThl TEXHUUYECKOTO O0BEKTa,
4YTO 00yCJIaBIMBAET PENPOAYKTUBHbBINA YPOBEHb (POPMUPOBAHUSI IOHSITUSI U HEM.

[TapameTpryeckoe onMcaHUE TEXHUYECKOIO OOBEKTa MOXET OBITh
MNPEICTAaBIEHO B BHUIE pPACUYETHBIX MPOTPaMM, OTPaXalOIIUX OCHOBHBIC
XapaKTePUCTUK OOBEKTAa MJIM B BHUIE IWHAMUYECKMX MOJEJIE, OTpaXKarolluX
W3MEHEHHE YCJIOBUU (PYHKIIMOHUPOBAHUS O0OBbEKTa B 3aBUCMMOCTU OT 3aJlaHHBIX
napaMeTpUIECKUX XapaKTePUCTUK.
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[TapameTpuueckoe omnucaHue OObEeKTa MCIIOJb3YETCS B XOJAE BBIIMOJIHEHUS
JJabopaTOpHBIX pPabOT MO MCCAEAOBAHUIO IMapaMETPUYECKUX XapaKTepPUCTUK
00bEKTa M 3aBUCHUMOCTM YCJIOBUM (PYHKIIMOHMPOBAHUS OOBbEKTa OT M3MEHEHMS
napamMeTpUYECKMX XapaKTepPUCTHUK.

B03MOXHOCTh MCNIOJb30BAaHUM aHUMALMOHHBIX 3((EKTOB, BUIECOPOIUKOB,
(ororpaduii, cxemM, PUCYHKOB B MYJbTUMEIUMHBIX Cpedax oOecneynBaeT
HaIsIAHOE MpeACTaBICHHWE M3ydyaeMOro Oo0beKTa, ero mapamMeTpoB, €ro MecTa B
00111eM MPOM3BOJICTBEHHOM IIpolecce MpeanpusaTus [2].

Ha Kadeape TEXHOJIOTUU MAallIMHOCTPOEHMUSI u METOAUKU
npodeCcCuOHaILHOIO o0y4YeHus PITIITY B paMmKax JUCLUIIJIMHBI
«MeTannopexyluye WHCTPYMEHTbl», Bxondiueid B ydyeOHbd mnaH OOII
MOATOTOBKM  0OakajaBpoB  MNpOodeCCUOHAIbHOIO O0ydYeHMs MO INpPOodUIIo
«MamuHocTpoeHne U Marepuaaoo0paboTKa», pa3paboTaH  KOMILIEKC
BJICKTPOHHBIX OOyyalolux Mopaejaei JjabopaTOpHbIX pabdOT MO U3yYEeHUS
KOHCTPYKTHMBHBIX M TE€OMETPUYECKUX IlapaMETPOB MHCTPYMEHTOB U OLICHKE
TOMHOCTA MCCJIEAYEMbIX METAUIOPEXKYIIUX MHCTPYMEHTOB K  BBINOJIHEHUIO
npouecca pe3aHus. KoMmiekc aJIeKTpOHHbBIX 00y4YarolX Mojaeieii 1a00opaTOPHBIX
paboT BKIIIOYAET YETHIPE OCHOBHBIE J1a0OpPaTOPHbIE PpAOOTHI:

1. MHMccnenoBaHue KOHCTPYKTUBHBIX UM TIE€OMETPUYECKUX IapaMeTpOB
OTPAHEHHOM TIPOTIKKA

2. MHMccnenoBaHue KOHCTPYKTMBHBIX W T€OMETPUUYECKMX IlapaMETPOB
CIUPATBLHOIO CBEpJa

1. MHMccnenoBaHue KOHCTPYKTUBHBIX UM TE€OMETPUUYECKMX IlapaMETPOB
PYYHOro MeT4YMKa

2. MHccnenoBaHue KOHCTPYKTMBHBIX W T€OMETPUUYECKMX IlapaMETPOB
LIMJIMHIPUYECKOM (Ppe3bl

PazpabGoTaHHbIEe 2JIEKTPOHHBIE OOy4Yalolde MOAEAU MO3BOJISIIOT BOCCO31aTh
BUPTYaJIbHYI0 OOpa30BaTE€JbHYIO Cpeay MHPU BBINIOJHEHUHU Ja0OpPaTOPHBIX PadOT
o AUCHUIIMHE MeTanaopexyliyue UHCTPYMEHTbI»

JedaTeIbHOCTh CTyIE€HTa II0 BBINOJHEHUIO JIA0OpaTOPHOU paboThl B
CO3JaHHOI BUPTyaJlbHOII 00pa30BaTeJbHOM Cpeae IIOIIaroBO MOIEIUPYETCS
CpeAcTBaMUd MyJbTUMEIMA, a MO pe3yJbTaTaM BbIIIOJHEHUSI Pa0OThl CTYACHTHI
3aMoJIHSIOT NOAPOOHYI0 (POPMY OTYETa, OTPAXKAIOLIYIO KaxKIblii 1Iar BBITIOJHEHUS
paboThl. DJIeKTpOHHas oOydalolasi MOJEJb IOCTpOoeHa TaKuM o0pa3oM, 4TO [0
TeX MOp IOKa CTYIEHT HE€ BBINOJHUTh IOJHOCTbIO 3aJaHHBbIM 1Iar pabdoThl, K
cleayoolleMy 1uary oH nepeitu He MoxeT. CiegoBaTe/bHO, B XOA€ BBIIOJHEHUS
JlabopaTopHOii paboThl B BUPTYyaJIbHO 0O0pa3oBaTeJbHOW Ccpede CTYACHT
MOCJIeA0BaTEbHO 3aIOJHsIET (pOpMy OTYETa, KOTOPYIO MPEACTABISIOT BEAYIIEMY
MpenoaaBaTeo MOCPEACTBOM CPEACTB 3JEKTPOHHOM CBSI3U.
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Takum oOpa3oM, 3JEKTPOHHBIE OOydyalollde MOJEIU JIaOOpaTOPHBIX padbOT
M0 AUCUMIUINHE «MeTaaaopexyluye NHCTPYMEHThI», B X0A¢ KOTOPBIX CTYACHTaMU
HCCCAYIOTCSI B3aMMOCBSI3M KOHCTPYKTUBHBIX M TE€OMETPUUYECKMX I1apaMeTpOB
TUITOBBIX METAJJIOPEXYIIUX MHCTPYMEHTOB, OPUEHTUPOBAHBI Ha (OpMUpOBaHUE
WHTEJUIEKTYaJIbHbIX HABBIKOB CTYIEHTOB YCJIOBMSIX MOTPYKEHUS MX B CIELHUATIbHO
CO3IaHHYIO C MOMOIIBIO CPEACTB MYJIbTUMEIMa BUPTYaJbHYIO 00pa30oBaTe/IbHYIO
cpeny. IlomoOHas BupTyanbHasi oOpa3oBaTebHAsI cpela MOJHOCTbIO MMUTUPYET
pealibHyl0 MHTEJJIEKTYallbHYI0 JeSITeJIbHOCTb CIIeLUaJIMCTa, 4YTO IO3BOJSIET
roBOpUTh 00 3(PPEeKTUBHOCTU €€ NOpuUMeHeHMs 11  (HOpMHUPOBAHUS
npodeccuoHaabHbIX KOMIIETEHIIMI OaKalaBpOB NPpO(peCcCUOHAIBLHOTO OOYYEHUS 110
npoduiao «MalmHOCTpOeHME U MaTepruaoo0opadoTKa».
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Ncnoab3oBanue nH(POPMALMOHHO-NIPOEKTHPOBOYHBIX 3aIaHUI
B Npoliecce NOJAroTOBKM K KOMNbIOTEPHOMY MO/1€JIMPOBAHUIO

B craTbe mokazaHbl BO3MOXHOCTU MCHOJIb30BAaHMS KOHTEKCTHOTO OOy4eHUSI
IIpyd OpraHM3allMMi IIOATOTOBKM 0OakajaaBpoB MNpO(eCCUOHAIBLHOTO OOy4YeHUS,
00OCHOBAaHO BHEAPEHME CUCTEMbl MH(MOPMALIMOHHO-TIPOCKTUPOBOYHBIX 3adaHUM
KaK MHCTpYMEHTa 19 (QOPMMPOBAHUS TOTOBHOCTU K KOMIIBIOTEPHOMY
MOJICIMPOBAHMUIO.
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