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UCMNOAb30OBAHUE HOBbIX TEXHOAOTUI
B NMPEMOAABAHNUN ®PU3IUKA

B HacTosiee Bpems B 06pazoBaHum Bce 6oAee MomnyAspHO AMCTaHUMOHHOEe obpa3oBaHue. OAHAKO
B CMAY MPEAMETHON OCOOGEHHOCTM ECTECTBEHHbIE HAyKM OTHOCUTEAbHO OTCTAIOT B MCMOAb30BaHUM
HOBbIX WMH(OPMALMOHHBIX TEXHOAOTMIA M TEXHOAOTMYECKMX MOAXOAOB. [1pMumMHaA COCTOUT B TOM,
UYTO AQHHbIE AMCUMMAMHBI TPEOYIOT BbIMOAHEHWS AAGOpaTOpHbIX PaboOT, KOTOpble HEOOGXOAMMDI
AAS 3DDEKTUBHOrO npuobpeTeHusl MNpakTMUYeckMx HaBbIKOB npu pabote ¢ 06OpyAOBaHWEM U
YMEHMS MOAyYaTb M aHAAM3MPOBATH IKCTMEPUMEHTAAbHbIE AaHHblE. AaHHble AaGopaTopHble paboTbl
HEOOXOAMMO BbIMOAHSTh B CMieLMaAbHO 060PYAOBAHHbBIX AAGOPATOPUSIX, KOTOPbIE HE BCErAQ MOAHOCTbIO
YKOMIAEKTOBaHbI B CPEAHMX yUeOHbIX 3aBeaeHusx. Ha noMollb nMpuxoAST HOBble TEXHOAOTUM B BUAE
KOMIMbIOTEPHOM rparKn, AOMOAHEHHOW PEAAbHOCTU, BbIYMCAMTEABHOM AMHAMWKM M BUPTYAAbHbIX
MWPOB. B cTaTbe pacCMOTPEHO MpPUMEHEHME HOBbIX TEXHOAOIMIA B 0Opa3oBaHMM. AQeTcs aHaAu3
BHEAPEHMS PA3AMUHbBIX MHHOBALMOHHBIX Pa3paboTok BO MHOTMX chepax COBPEMEHHOM >U3HWU. bbian
pPacCMOTPEHb! MPEUMYLLLIECTBA M BO3MOXHOCTU TMPUMEHEHMS Pa3AMUHbBIX O0ydalolmMx MNporpamm B
006pa3oBaHMM 1, B YACTHOCTU, AAS M3yueHus pusmku. [1peacTaBAeHbl COBCTBEHHbIE MPOrpamMMHble
NMPOAYKTbl AAS M3yYeHMs (PU3MKM C MCMOAb30BAHMEM TEXHOAOIMI AOMOAHEHHOW W BUPTYyaAbHOM
peaAbHOCTEN. AaHHbIE TEXHOAOT MM MO3BOASIOT 3HAUMTEALHO 060raTUTh NMOAL30BATEALCKMI MHTEPENC.
BupTyaabHas AabopaTopusi COCTOUT 13 manueckor AabopaTtopum 1 NpakTUUeckmnx 3apad. B kauecrse
naatopmbl pas3paboTkm ObiA BbibpaH Microsoft XNA, Unity 3D Engine. OcHOBHOM (PyHKLMOHAA
6bIA HanucaH Ha CH#(.NET). [pacuueckne Moaean cozaaBaamch npu nomoum 3DX MAX. PaccmoTtpeH
(PYHKUMOHAA, TMOAb30BATEALCKMIA MHTEPGENC U  UCMOAb3yeMOe MporpammHoe  obecriedeHue.
[TpoBeA€eHHbINM aHaAM3 PACCMOTPEHHBIX MPOrPaMMHbIX MPOAYKTOB MO3BOAMAM HaM OMPEAEAUTb PAA
NPeMMyLLECTB MCMOAb30BaHMS HOBbIX TEXHOAOTMI B MpenoAaBaHMn (PU3MKM HaA TPaAMLIMOHHbIM
npenoaasaHvem usmku. [1okasaHo, YTO MCMOAb30BaHME HOBbIX TEXHOAOIMIA B y4eOGHOM Mnpouecce
00AQAQET YHMBEPCAABHOCTbIO B MPUMEHEHMU K (PU3MKE U MPEAAAraeT OrPOMHbIE MepPCreKkTUBbI AAS
LUIMPOKOrO BHEAPEHMS HA pasHbIX 3Tarnax o0yuyeHusl B PasAMUHbIX 06Pa30BaTEAbHbIX OpraHM3aLMsIX.
Takow NoAXOA Tak>Ke NMO3BOASIET CAEAATb 06pa3oBaHue 6oAee AOCTYIHbIM, GE30MACHBIM U MHTEPECHBIM.
Pe3yAbTaTOM NPOBEAEHHOM PabOoTbl SIBASETCS HE TOAbKO CO3AAHHOE MPOrpamMmHoe obecredeHune, Ho 1
NpPUOBPETEHHbBIN OMbIT, KOTOPbINA BYAET MCMOAL30BATHCS AAS AAABHENLLIErO Pa3BUTUS M MCCAEAOBAHWIA.

KAroueBble croBa: AONOAHEHHAs peaAbHOCTb, BUPTYyaAbHas PEaAbHOCTb, BUPTYyaAbHas chn3nyeckas
Aabopartopus, msmka.
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The use of new technologies in the teaching of physics

Currently, distance education is becoming more popular in education. However, due to the sub-
jective feature, the natural sciences are lagging behind in the use of new information technologies and
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technological approaches. The reason is that these disciplines require the performance of laboratory
work that is necessary to effectively acquire practical skills when working with equipment and the abil-
ity to obtain and analyze experimental data. These laboratory works must be performed in specially
equipped laboratories, which are not always fully staffed in secondary schools. New technologies come
to the rescue in the form of computer graphics, augmented reality, computational dynamics and virtual
worlds. The article considers the application of new technologies in education. An analysis is given of
the introduction of various innovative developments in many areas of modern life. The advantages and
possibilities of using various training programs in education and, in particular, for studying physics were
considered. The own software products for studying physics using the technology of augmented and
virtual realities are presented in the paper. These technologies can significantly enrich the user interface.
The virtual laboratory consists of a physical laboratory and practical tasks. As a development platforms,
Microsoft XNA, Unity 3D Engine were chosen. The main functionality was written in C # (.NET). Graphic
models were created using 3DX MAX and Blander. The functional, the user interface and the software
used are considered. The analysis of the software products allowed us to determine a number of advan-
tages of using new technologies in teaching physics over the traditional teaching of physics. It is shown
that the use of new technologies in the educational process is universal in its application to physics and
offers great prospects for widespread adoption at different stages of education in various educational
organizations. This approach also makes education more accessible, safe and interesting. The result of
this work is not only the created software, but also the acquired experience, which will be used for further
development and research.
Key words: Augmented reality, virtual reality, virtual physical laboratory, physics.
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®u3nKaHbl OKbITYAQ XXaHA TEXHOAOIUAAAPADbI KOAAQHY

Kasipri TaHaa 6iAiM 6epy caracbiHAQ KalbIKTbIKTaH GiAiM 6epy KeH TapaAypa. AAaraa MOHAIK
epeKLIeAiKTepiHe opai, >apaTbIAbICTaHY FbIABIMAAPbI >KaHa aKMapaTTblK, TEXHOAOTMSAAP MeH
TEXHOAOTMSIABIK, TOCIAAEPAT KOAAAHY GOMbIHLLIA apTTa KaAbIM KeAeAi. MyHbIH ce6ebi — aTaaFaH NaHAEep
KYPbIAFBIAADMEH >KYMbIC >Kacay 6apbiCbiHAQ TOXIpUOEAIK AafAblAapFa TUMIMAI KOA >KeTKi3y YLUiH
JKOHe IKCMEePUMEHTTIK MBAIMETTEPAI aAy MeH TaAAanl BiAy YLLiH KaXKeTTi 3epTXaHaAbIK, >KYMbICTapAbI
OpPbIHAQYAbBI TaAan eTeAil. ATaAFaH 3epTXaHaAbIK, XYMbICTapAbl apHaibl >KabAbIKTaAFaH 3epTXxaHaAapAa
XKY3€re acblpy KaXkeT, aranaa opta Giaim 6epy opbIHAAPbIHAA MYHARI TOAbIKTal KAMCbI3AQHABIPbIAFAH
3epTxaHarap >keTkiAikcid. Ocbl opaiiaa KOMMbIOTEPAI rpauka, KOCbIMIIA LIbIHABIK, ecenTeyill
AVMHAMMKA MEH BUPTYaAAbl 9AEM CeKiAAl >KaHa TeXHOAOTMsAap Kemekke KeAeai. Makarapa 6iAim
GepyAe KaHa TEXHOAOTUSIAAPAbIH, KOAAQHbIAYbl KApacCTbIPbIAFAH. 3aMaHayM OMmipAiH KerTereH
caAaAapblHa TYPAI MIHHOBALMSABIK OHIMAEPAI €HTi3yre TaAAay XKypridiAreH. biaim 6epy caracblHAQ, aTan
aMTKAHAQ, (hM3MKaHbl OKbITYAQ TYPAI OKbITY GaraapAaMasapbiH KOAAQHYAbBIH apTbIKLLbIAbIKTapbl MEH
MYMKIHAIKTEpi KapacTbipblAFaH. KocbiMLLA YeHe BUPTYaAAb! LWbIHABIKTbI KOAAQHY apKblAbl (hM3MKaHbI
OKbITY YLWiH Giperen GaraapAaManblk, OHIMAED YCbIHbIAFAH. ATaAFaH TEXHOAOIMSIAAD KOAAQHYLLbIABIK,
MHTEpENCTi anTapAbiKTan GarbiTyFa MyMKIHAIK Gepeai. BUpTyaaAbl 3epTxaHa hM3MKaAbIK, 3epTxaHa
MeH Taxxipnbeaik ecentepaeH Typaabl. XKaHa eHim naatgopmackl petinae Microsoft XNA, Unity 3Den-
gine TaHAan aAbiHFaH. Herisri dpyHkumoHaa C#(.NET) apkbiAbl >kadbiaraH. [padmkanbik yariaep 3DX MAX
apKbIAbl >KacaAblHFaH. JKymbicTa (PYHKUMOHAA, KOAAQHbIAYLIbI MHTepdenc neH 6GaraapAaManbk,
KamTamachI3 eTy KapacTblpblAFaH. ATaAFaH OaraapAaMaAbiK, OHIMAEPAT TaaAdy HBTUXKeAepi (h13MKaHbl
ASCTYPAI OKbITYFa KaparaHAa >KaHa TEXHOAOTUSIAAPAbI KOAAQHY apKbIAbl OKbITYAbIH apTbIKLWbIAbIKTAPbIH
aHbIKTayFa MYMKIHAIK 6epeai. 3epTTey HOTMXKECiHe cail, OKbITY YPAICIHAE >KaHa TEXHOAOTMSAAPAbI
KOAA@HY bM3MKara KaTbICTbl GipererairiMeH epekiueseHai »eHe TypAi 6iAiM Oepy yiibiIMAApbIHAQ
OKbITYAbIH, 8PTYPAI AeHrermAepiHAE KeHiHEH eHri3yAiH nepcrnekTMBaAapbiH YCblHaAbl. MyHAQi TaciA
6inim GepyAi 0AaH 8pi KOAXKETIMAI, Kayinci3 >KeHe KbI3bIKTbl eTyre MyMKiHAIK 6epeai. XKyprisiareH
3epTTeyAiH HOTUXeCH peTiHAE XKacaaFaH GarAapAaMaAbIK, KaMTaMachl3 eTyAi FaHa eMec, COHbIMEH KaTtap
6oAaLLaKTarbl 3epTTEYAEPAE KOAAAHYFA BOAATbIH XKMHAKTAAFaH TaxXipnbeHi anTyra 60AaAbl.

Ty#iH ce3Aep: TOABIKTbIPbIAFAH LbIHABIK, BUPTYaAAbI WbIHABIK, BUPTYaAAbl (DM3MKAABIK, 3epTXaHa,
dm3mka.
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BBenenue

BHeapenue HOBBIX TEXHOJOTHM, HApsAly C KOM-
MBIOTEpU3aNell Y4eOHBIX 3aBEICHUN U WHHOBAIIH-
OHHOH JeSATeNFHOCTHIO MPO(heccopCKo-Tpernoana-
TEJIBCKOTO COCTaBa BBICUIMX yUEOHBIX 3aBe/lEHUIl,
SIBIISTFOTCS OCHOBHBIMH HAITPABICHUSIMA KOMILIEKC-
HOW MOZAEepHHU3AIK 00pa30BaHusl, KOTOPBIM YJIEsi-
eTcst ocoboe BHMMaHHe He Toibko B Kazaxcrawe,
HO W BO BceM mupe [1, 2, 3, 4]. Ilpumepom TOMy
SIBIIIETCSI Mporpamma pa3sutus «lludposoit Kazax-
CTaHy», pa3paboTaHHON MPaBUTEIBCTBOM PECITYOIH-
ku. OJHOM U3 LENbI0 TaHHOHN NPOrPaMMBI SIBISICTCS
MOBBIIIICHHE TU(GPOBON TPAMOTHOCTH HaCeIeHWUs,
B TOM YHCJI€ B CPEIHEM, TCXHHUYSCKOM U mpodec-
CHOHAJIbHOM, BBICIIIEM OOpPa30BaHUM, MOATOTOBKA
W TIEPEroArOTOBKa KaJpoB. MmupoBas TEHACHIWS
— unpyctpust 4.0, MaccoBoe BHeApeHHE KHOephu-
3MYECKHUX CHUCTEM, TaKUX KaK MCKYCCTBCHHBIN WH-
TEJUIEKT, BUPTYaIbHAsI U JIOTIOJHEHHAS PEabHOCTb,
KBAaHTOBBIC BBIYMCJIICHHA, 3D nmeyarb, aBTOHOMHBIC
pOOOTHI B TIPOU3BOJICTBO U IMOBCEIHEBHYIO KH3Hb,
BKJIFOUAst 1 0Opa3oBaHUE.

B ycnoBusix coBpeMeHHOH cucTeMbl 00pa3oBa-
HUSl TPaJUIUOHHBIC (OPMBI OOYUYCHHS JIOTIONHS-
IOTCS. BHPTYQJIBHBIMH OOYYalOIIUMH CPEICTBAMHU
Ha 0a3e HOBBIX COBPEMEHHBIX TexHoiorui. Cpenu
HUX CTOWUT BBIJICIUTH TEXHOJIOTUH JIOTIOJTHEHHOW U
BUPTYaJIbHOU peanbHOCTU. Takue TEXHOIOTHH CIIO-
COOHBI M3MEHHTH XapakTep 00yyarolero mpoiecca,
MOTHUBUPOBaTh 00y4aeMOro, TOBBICHTH Ka4eCTBO
o0Opa3oBaHus, TOTPY3UTh OOy4aeMoro B HH()OP-
MaIlMOHHO-00pa3oBarelibHyt0 cpeay. Hampumep, B
[5] paccmoTpeHO HCIONB30BAHUE TEXHOJIOTHH MO-
OMIIbHOM JOTIOTHEHHOHN PeallbHOCTH I OOY4YEHUS
¢usuku. [lonyyeHHble pe3ysbTaThl MOKazaiud 3¢-
(DEKTUBHOCTH HCITOJIL30BAHUSI JJAHHOW TEXHOJIOTHU
npernoaBarensiMu ¢pusznkn. Kpome toro, ato mauo
BO3MOXHOCTbL pa3BUTh HaBBIKHU, HeO6XO)Z[I/IMLIe JUISL
MIPEeTIoJIaBaHMsl €CTeCTBEHHBIX HAayK B OOIIECTBE CO-
BPEMEHHBIX ITU(POBBIX TEXHOJIIOTHA. B [6] aBTOpPHI
U3ydYajM TaKyro MpolsieMy Kak CIUSHHE COOCTBCH-
HBIX YCTPOWMCTB M TEXHOJIOTHH JIOTIOJTHEHHOW peaib-
HocTH Tipu oOydeHun. [lokazaHo, 4TO, WCMONB3Ys
JaHHYIO WHTCrpaluro 1npu O6y‘IeHI/II/I IIKOJIBHUKOB
CTapIINX KJIacCOB, CTYACHTOB, JICTeH B Pa3IMYHBIX
00pa30BaTeNbHBIX KPYXKKaX, MOKHO TIOBBICHTH Ka-
YCCTBO MPCOAaBaHUA Ha pa3HbIX dTalax 06y‘-IeHI/I$I.
B [7] paccMoTpeHO HCTTOB30BaHUE TEXHOJIOTHUH JI0-
MOJTHEHHOHN PearbHOCTH TPH M3YYCHUH MaTeMaTH-
K{, & UMEHHO IIpU M3YYEHHUM BpaIllEHUS TBEPIBIX
Ten. Pemenwst o peanuzanuy KOHIICTIIIUU, OCHO-
BaHHOU Ha BUJCHUU JUHAMUYECKON BU3YyaJU3alllU,
MO/IJIEPKUBAOTCA UAEEN CO3/IaHMs BIEUATICHUS OT
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norpyeHusi. COBEpIICHHO OYEBUIHO, YTO B OyImy-
IIeM HCIIONIb30BaHUE ITOW TEXHOIOTUHU OyIET TOJb-
KO YBCJIIMYMBATHCS, TNpEAiaras IOJOKUTEIbHbIC
W3MEHEHUS JUIS Pa3BUTHS HABBIKOB IIPOCTPAHCTBCH-
HOM BU3yanm3alu. ABTOpPHI CTaThU yOEXKIEHBI B
MPEUMYIIECTBaX, KOTOPbIE 3TO MPEICTABISACT IS
0o0y4YeHHsT MaTEeMaTUKHU TEXHOJIOTUS JIOTIOJIHEHHOW
pPeaTbHOCTH W HaMEPEHBI UCTIONB30BaTh €€ IS T0-
HUMaHHs pacueTa o0beMa TBEPABIX TEJ BpAIICHUS
U APYTUX 33j1a4.

BuptyanbHas peanbHOCTh OTKpPBHIBAET HOBBIC
BO3MOXXHOCTH B 0Opa30BaHUU MPH HU3YUYCHUH TEO-
puu 1 npakTUKy. Hanpumep, ¢ TOMOIIBIO TPUITOXKE-
Hust Chemistry VR [8] 100011 momp30BaTens MOKET
DIyO)Ke M3yYdTh XUMHIO U MPOBECTU XUMHUYECKHE
AKCIEPUMEHTHI. A B M3yUEHUH YEIOBEUYCCKOTO Tea
Y CTPOSHUH MUKPOOPTaHU3MOB TTOMOKET ITPHIIOMKE-
nue The Body VR [9].

Takum 00pa3oM, KIHOYEBBHIMH MOMEHTAMHU B
MIPIMEHEHWH HOBBIX TEXHOJOTHH B 0Opa3oBaHUH
SIBJIICTCSl IPAKTUYHOCTh, HHTEPAKTUBHOCTh, MOTH-
Balus, 0€30MaCHOCTb.

Jannas craThs MOCBAIIEHa 0030py COOCTBEH-
HBIX Pa3pa0OTaHHBIX MPUIOKEHUH C HMCIOJIb30Ba-
HHUEM TEXHOJOTUU MOMOJHEHHOW M BUPTyaJbHOU
peanbHOCTEH TSt n3ydeHus! (PUHKH.

BupryanbHas nadoparopus mo pusuke

MesKayHapOoAHbI YHUBEPCUTET HHPOPMAIOH-
HBIX TE€XHOJIOTUH MMEET OMNBIT ucronab3oBanus UT
B yueOHOM mporecce. Hampumep, o aucuuminge
«®Du3uKa» 3aHATHSA BELyTCs C IPUMEHEHHUEM TEXHO-
JIOTHH TOMOTHEHHOM U BUPTyallbHOM peaabHOCTEN.
TakuMu BBICTYHAIOT BUPTYyajbHbIE JIaOOpAaTOpHBIE
pa6otel, 3D aHuMaiuu, oOydaroiiye MOOUIbHBIC
MPUJIOKEHHS, pa3pabOTaHHbBIE MPENoJaBaTeNIsIMH 1
CTYyACHTAaMH YHUBEPCHUTETA.

Bce Gounblnyto monysipHOCTb CpeAr HOBBIX 00-
yUalOIUX CPENCTB HAaOMpAIOT BUPTyalbHbIEC Ja00-
paropun [10, 11]. D10 0OBSACHSETCS CIETYIOIINM.
Bo-nepBhIX, He Bcerna By3bl B COCTOSIHUM 000pyI10-
BaTh peasibHbIC 1JA00PATOPUH [T TPOBEICHHS yueo-
HBIX 9KCIIEPUMEHTOB 110 PA3JIMYHBIM JUCLUIUINHAM.
370 cBA3aHO ¢ (PUHAHCOBBIMH BONPOCAaMH, a TaK-
e ¢ Bompocamu Oe3omacHocTH ywammxcs. Kpome
TOT0, HE BCE SKCIEPUMEHTbI BO3MOXHO IIOCTaBUTh
Ha 0a3ze y4eOHOI mabopatopuu. B Takux cimydasx
MIPUMEHEHUE BUPTYaJIbHBIX JIAOOPATOPHUIl SBISIFOTCS
OTJIMYHBIM BBIXOZOM U3 IaHHOH cuTyauuu. OHM 1o-
3BOJISIFOT CTaBUTh IKCIIEPUMEHTHI MHOXKECTBO pa3 ¢
MUHHMAJIbHBIMU 3aTpaTaMu M a0COMOTHO Oe3omac-
HO Ul OKPYXaloLMX. A C pa3BuUTHEM HH(popMma-
IIUOHHBIX TEXHOJIOTHI TpPUMEHEHHE BHPTYaIbHbIX
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naboparopuii B 00pa30BaTeIbHOM IPOLIECCEe CTaHO-
BHTCS Bce Oosiee MOCTYMHBIM. BO-BTOpBIX, TI0H00-
HbIe 00y4JaroUIre CpeACcTBa HE3aMEHUMBI B CITydasx
HEBO3MOXXHOCTH JAOCTYIA K pealbHBIM YCTaHOBKAM,
HalnpuMep, Ipu AUCTAaHIHOHHOM 00Opa3oBaHUHU, KO-
Topoe Takxe ¢ pazsutiuem KT cranosurcs Bce 00-
Jiee pacpOCTPaHECHHBIM.

Pa3paborannas Ha kadenpe KOMIBIOTEPHON HH-
JKCHEpUU U TeJIeKOMMYHI/IKaHI/Iﬁ BUpTYyaJibHasd Jia-

VIRTUAL LABORATORY

Ooparopus s u3ydeHHus (PU3MKHM Ha TPEX S3bIKax
(kKa3axcKOM, pyCCKOM U aHTITUICKOM) C DJIeMEHTaMU
3D KOMIIBIOTEPHOTO MOJENHUPOBAHUS BHEIpPEHA B
y4eOHBIi nporecc.

Bupryansnas naboparopus (pucyHok 1) cocro-
UT U3 Ja00OpaTopHBIX pabOT MO TaKUM paszzieiam,
KaK MEXaHHKa, TUHAMHKA, TEPMOJIMHAMUKA, THIPO-
JIMHAMUKA, DJICKTPUYCCTBO M MArHETH3M, OIITHKA,
aTOMHasl ¥ KBaHTOBas (hU3HKA.

ATWOOD MACHINE

Description

ATWOOD MACHINE

Acquisition of skills of research of the kinematic equations

of rectilinear uniform and uniformly accelerated movement

firm body.

Extra

and main equation of a material point and progress of a

Pucynoxk 1 — I'TaBHOE MEHIO BUPTyalIbHOU J1aOOPAaTOPHH 1O (HU3UKE

BJI mo ¢usnke comepkUT HHCTPYKIIMA U METO-
JMUYECKUE YKa3aHUs K BBIIOJIHEHHUIO paldoT, MOCTpo-
€HHBIX eIMHOO00PA3HO, 0 IPUMEPHOH Popme:

— TIeNb paboTHI,

— TEOPETUYECKUI Marepua,

— DKCIEPUMEHTAaJIbHAsl YCTAHOBKA,

— TIOPSAZIOK BBHITTOTHEHHS PaOOTHI,

— OTYeT.

Ha pucynke 2 mpencraBieHO MOOHIBHOE IMPH-
JIO)KEHUE C MCHOJIb30BAHUEM TEXHOJIOTMH JOMOJ-
HEHHOM peasbHOCTH ¢ HaOOpOM TPAKTHYECKUX
3a/lad ¥ HKCIEPUMEHTOB 1o Qusuke. J[aHHas Tex-
HOJIOTHSI OKAa3bIBACT IOJIOKUTEIBHOE BIIMSHHUE Ha
MOTHBALIUIO, BHUMAHUE, KOHIEHTPALUIO U JUCIU-
wiuHy. [IpunoxeHue no3BossieT MEHSITh apaMeTphbl
3a/laqu, YTO MO3BOJIAET HAOIIOMATh 38 N3MEHEHHEM
npouecca Mnpy pa3JInyHbIX yCIOBUAX. Takoi moaxo.
JIeJaeT MOIb30BaTENsl aKTUBHBIM YYAaCTHUKOM 3a/1a-

HUS, MaTepual CTAHOBHUTCA OOiee AOCTYIHBIM IS
MMOHMMAaHUS 3a CYET HAIMIAIHOW JEMOHCTpAIUH H3-
y4aeMbIX IPOLECCOB.

Pa3zpaboTanHoe TpPHUIOKEHHWE C HWCIOIH30Ba-
HUEM TEXHOJIOTUH BUpPTyalbHOW peanmbHOCTH (PH-
CYHOK 3) TO3BOJISET IIOJB30BATEISIM TPOBOAMTH
AKCIIEPUMEHTHI TI0 (PU3HUKE B BUPTYaITbHOU J1abopa-
TOpPUH, KaK €cJIi Obl OHW HAaXOJMWJINCh B HACTOAIIEH
naboparopun. [IpuiioskeHre padoTaeT ¢ MpOBOAHBIM
nargukoM JBrkeHus: Leap Motion, mpeHasHaueH-
HOTO JJISi pPyYHOTO OTCJIEKUBAHUS B BUPTyaJbHOU
PEaIbHOCTH.

[Ipunoxenne COAEPKAT BHUPTyalbHBIE 1a00-
paropHble pabOThl M3 pPa3AesioB AIIEKTPUYECTBO H
MarHeTu3M, BOJIHOBasE U F€OMETPUYECKas OITHUKA.
Jlannast pa3paboTka SBISIETCA XOpPOIINM TpHUMe-
POM HUCTOJIB30BaHUSI HOBBIX TEXHOJIOTHIA B y4eOHOM
mpoiecce.
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JHaitnexo E.A. u ap.

Pucynok 2 — IpumMep MOGHIBHOTO NPUIOKEHHUSI C UCIIOIb30BAHUEM TEXHOJIOTHHU JIOTIOHEHHOM
peanbHOCTH

[ab

Refraction Coef.

1,507

Cab
Incidence Angle

5663

Pucynok 3 — CKpUHIIOT NPUIOKEHHS C UCTIONb30BaHUEM TEXHOIOTHU BUPTYalbHON PEaTbHOCTH

3akiroueHue

TakuMm 00pa3oMm, COBpeMeHHbIE WHPOPMAIHOH-
HbIE TEXHOJIOTHH MO3BOJISIFOT OCYIIECTBIISTD JTI00BIE
dopmbl 00pa30BaTENBFHON JEATEIBHOCTH, OTKPBI-
BalOT HIMPOKHE TIEPCIICKTUBBI B CO3JJaHUU OPUTH-
HaJIBHBIX, a MOPOH W MPUHLIWIHAILHO HOBBIX 00Y-
qaromux nporpamm. [lonaraem, 9ro pazpadboraHHas
HaMH BHPTyajbHas J1a00paTropHs IO JUCIHILIHHE
«®DuzuKka» A CTYIEHTOB BBICIIMX Y4YeOHBIX 3a-
BCJICHUI €CTECTBCHHO-HAYYHBIX U TEXHHYECKHX
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