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Annomayusn

Kykoeckuii I'.b. Bupmyanvustii 1aéopamophstii npakmukym no guszuxe. Paccmompenui
9Manvl CO30aHUsl NPOEKMA NPOSPAMMHOU CUCMEMbl OUCMAHYUOHHO20 YYeOH020 Kypca Ons
npoeedenus Npakmuyeckux pabom u mecmuposaHusi no Kypcy oobweill ¢usuxu. Buinonnen
CUCMEMHBIIL  AHATU3  BUPMYATILHO20 1AO0PAMOpPHO20 npakmukyma. Paspabomana cxema
KOMNblOmepHou  obyuarowei  cucmemvl. [lpoananusuposanvi  uHGoOpmayuonHvie NOMOKU,
ceasvlgaowue Npakmukym ¢ opyeumu uHgopmayuonHvimu cucmemamu. O0O0cHO8aH 6b160p
NPOCPAMMHBIX CPeOCm8 peanu3ayuu Npakmukyma no pe3yibmamam aHaiu3d Cco8peMeHHbIX
UHCMPYMEHMATbHBIX CPEOCmE pa3spabomKu.

O0mas noctaHoBKa Npo0JieMbl

B coBpemeHHOM Mupe Bce OoJbllie 3aad MOXHO pemuTh ¢ nomouipto MHTepHera. B
TAHHOM CTaThe paccMaTpUBAETCs BHEAPEHUE BUPTYAIbHOM TabopaTopuu Mo (hpU3HKe BO BCEMUPHYIO
ceTb. BupryanpHas mabopaTopusi MPEIOCTaBISET MEAArory M CTYAEHTY BO3MOXKHOCTh HAaXOIUTh
HanboJiee nHTEpecHbIe U () (HEKTUBHBIE METOAbI 00yUSHHMSI, Aeiast 3aHATHS WHTEPECHBIMH U OoJiee
HACBHIIIEHHBIMU.

BupryaneHbsle naboparopuu - 3TO HOBO€ YHHMKAJbHOE HampaBJeHHE B CHCTEME
obpazoBanus. Hu s koro He cekper, uro 90% wuHpOpMAIUs MOCTYMAIOT K HaM B MO3T uepe3
3pUTENBHBIN HEpB. 1 HE YIWBUTEIBHO, YTO TIOKA YEJIOBEK CaM HE YBHIHUT, OH HE CMOXKET YETKO
YSICHUTB TIPUPOJTY TE€X MM UHBIX Pu3udeckux sBieHuil. [loaTomy mpomecc oOydeHus: 00s3aTenbHO
JOJDKEH TIOJAKPEIUIATHCS HArJIATHBIMU MaTepuanamu. M mpocTo 3aMedarenbHO, KOTJa MOKHO He
TOJIbKO YBHJIETh CTATUYHYIO KapTHHKY M300paXkaromyro Kakoe-1u0o (uzndeckoe sBiIECHHE, HO U
MOCMOTPETh HA 3TO SIBJICHHE B JBWKEHUHU. JlaHHBIE TPUIOKEHUS TO3BOJSIET B JIETKOW U
HEMPUHYXJICHHON (popMe moka3aTh HE TOJIBKO JEWCTBUS OCHOBHBIX 3aKOHOB (PU3MKH, HO TIPOBECTH
OH-TIAH naboparopHbie PabOTHI MO (HU3WKE MO HEKOTOPHIM paszzesiaM o00IIeo0pa3oBaTEIbHON
nporpammsl [1].

BuptyanbHble 1aboparopun cymecTByroT yxke qaBHo U A JJoHHTY 310 He HOBHIECTBO [2,
3]. OnHako BO3MOKHOCTh HCIOJB30BaTh Takue jaboparopun uepe3 Murepner mis HonHTY
apnsiercs HoBoBBeneHneM. Cucrema MOODLE mnonnepkuBaeT pasMelieHHe BCEBO3MOXKHBIX
TECTOB W 33/IaHUI 10 pa3HBIM JAUCIUIUIMHAM, HO BUPTYaIbHBIH MPAKTUKYM 1O (U3UKE B CUCTEME
JMCTAaHIIMOHHOTO 00y4YeHUs! Oy/I€T MCII0Ib30BaH BIIEPBHIE.

CucremHblii aHaau3 W pa3spadorka o0wmeld cxeMbl KOMIBIOTEPHOH o0yuaromei
CHCTEMBI

BuptyansHblii 1a00paTOpHBIA MPAKTHKYM MPEACTABISIET U3 ceds Habop M3 J1abOPaTOPHBIX
paboT, OXBATHIBAIOLINX CIEAYIOIINE pa3aenbl GU3NKH:

- MEXaHUKa;

- MOJIEKYJIsIpHas (pU3mKa;

- QJIEKTPOCTATHKA U TIOCTOSIHHBIN TOK;

- QJIEKTPOMAarHEeTU3M.
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XoTst nabopaTopHble pabOThl U MPUHAIESKAT Pa3HBIM pasaenaM (U3HKH, HO B HUX €CTh U
MHOro obmiero. Hampumep, BO MHOTHX JTa0OPaTOPHBIX JJIsl pACUETOB HCIIOJB3YETCS OJHO M TOXE
obopynoBanue. BHe 3aBHCHMOCTH OT Iiejieid paboT, BEChl BCET/Ia B3BEIIMBAIOT HEKHE OOBEKTHI U
JAal0T TpeACTaBIeHNnEe 00 WX Bece, MO3TOMY HET CMBICTA PEaTM30BBIBATh JAHHBIM MPUOOP KaXIblii
pa3 NOBTOPHO.

PaccmoTpeB Bce BO3MOXKHBIE BAapHaHTHI, ObUIM BBIOpAaHBI Takue J1a0OpaTOpHBIE, KOTOPHIE
HanboJiee TMOJHO OTOOpPaXaloT CYTh 3aKOHOB COOTBETCTBYIOUIMX MM pa3lesioB (PU3HMKH, a Takke
Hau0oJIee MHTEPECHBI B IPOBEACHNUN SKCIIEPUMEHTOB. BOT X crincoxk:

1. 3ydeHue BpamareabHOro JBUAKEHHS Ha MasiTHUKe O0epOeka;

2. Onpenenenne BA3KOCTH KHUJIKOCTH METOIOM IaJAI0UIETO apuKa;

3. V3ydeHue aeKTpocTaTuyecKoro mnoJis;

4. VccnenoBaHue 3aBUCUMOCTH IEKTPUUYECKOTO COIIPOTUBIIEHUSI METAJJIOB OT

TEMIIEpATypHI;

5. N3mepenue temnepatypsl Kropu deppomarueruxa.

B uenom, BUpTyaldbHBIH MPAaKTUKYM COCTOMUT HE TOJBKO M3 IEPEYUCIICHHBIX BBIIIE
naboparopabix. OH BKIOYaeT B ce0s, Tak ke, W OOMHWE METOJAUYECKUE YKa3aHUs I10
HCII0JIb30BAHUIO MPAKTUKyMa. DTH yKa3aHMsI COJIEPKaT BCe TpeOOBaHMs ISl 3aIlyCKa MPUIIOKEHUN
Ha KOMIBIOTEPE, a TaK K€ MOMOIb M0 MCIOJIb30BAHUIO KaXKJI0W KOHKpeTHOUW pabdoTsl. IlosTOoMy
CTPYKTYpHO-(DYHKIIMOHAJIbHASI CXeMa KOMITBIOTEPHOW oOydaromeil CHCTEMBl MMEET CIIeIyIOLIHii
Buj (puc. 1).
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Puc. 1. CtpykTypHO-(yHKIIMOHATBHAS CXeMa KOMITBIOTEPHOM 00yJaroIell CHCTEMBI

BuptyansHblii 1a00paTOPHBIN NPAaKTUKYM JOCTYIEH Yepe3 AMCTAHIMOHHBIN Kypc (HU3HMKH
http://ipo.donntu.edu.ua/dist/index.html.
OO011yr0 cXeMy KOMITBIOTEPHOH 00yJaroIell CUCTEMBbI MOKHO YBUECTh Ha pHC. 2.

AHanu3 HHGOPMALHOHHBIX IOTOKOB

[ToTOKM JaHHBIX SBISAIOTCA aOCTPAKLUSMHU, HCHOJIB3YIOUIUMUCS JUISI MOJEIMPOBAHUS
nepeaayn wHGopMauuu (Miau (U3NUIECKUX KOMIIOHEHT) M3 OJHON YacTH CHCTEMBI B JIPYTYIO.
[loTokn Ha aMarpaMMax HU300pa)karOTCS HMEHOBAaHHBIMU CTPEJIKAMM, OPHEHTAlUsl KOTOPBIX
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yKa3bIBaeT HalpaBiieHUE IBXKEeHHUS nHpopMmanuu [4]. [l opranu3annu B3auMOJICHCTBUS MEXITY
KOMIIOHEHTaMH MpenycMOTpeH Moaynb "OrnaBiaeHue", KOTOPBIA COJEPKUT CCBUIKM Ha BCE
nabopaTtopHbie pabOTHI U OOITUE METOIMYECKUE YKa3aHUSI.
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Puc. 2. O6mas cxema KOMIBIOTEpHON 00yJaroIe CHUCTEMBI

KomnerotepHas oOyuatonias cucrema csizana ¢ MOODLE. MOODLE - 310 mporpaMMHBbII
MIPOAYKT, ITO3BOJISIOIIMAN CO3/1aBaTh KypChl M CAUTHI, pasMeliacmble B ceTH MHTepHeT.

Cam MOODLE pasmemen Ha raaBHoM cepBepe dist.donntu.edu.ua cucrembl
muctannuoHHoro oOydenust JJoHHTY. B memsx 6e30macHOCTH CYIIECTBYET €IIe OJUH CepBep -
tempus.donntu.edu.ua. Ha sTom cepBepe u pa3melieH BUPTyaIbHbIH J1a00paTOpHbIi mpakTikyMm. Ha
puc. 3 mpHBeICHA MOAPOOHAs cXeMa CBs3ed MpakTUKymMa C JAPYTMMH HH()OPMAMOHHBIMH
CHCTEMaMH.

CTpeliku 03HAYaIOT CIIEAYIOIIee:

1 - Gpayszep 3anparuBaet ¢ cepsepa dist.donntu.edu.ua crpanuity ¢ oryaBJICHUEM;

2 - cepsep npukaszpiBaeT MOODLE chopmupoBaTh cTpaHUIly C OTJIaBICHUEM;

3 - MOODLE 3ampammBaet nepeueHb CChUIOK Ha PeCypChl ¢ 0a3bl JTaHHBIX;

4 - Ga3a TaHHBIX BO3BPAIIACT MEPEUYCHb CCHUIOK;

5 - MOODLE ¢opmupyer cTpaHuily ¢ OTJIaBICHHEM M COOOIAeT CepPBEPY O 3aBEPIICHUU
paboThI;

6 - cepsep dist.donntu.edu.ua Bo3Bpariaer 6paysepy pesyabtat paborst MOODLE;

7 - opayzep otmpasisier URL 3ampoc Ha cepsep tempus.donntu.edu.ua;

8 - cepBep 3ampammBaet ¢ 6a3bl JaHHBIX PECYpC, YKa3aHHBIN B 3aIpocCe;

9 - 6a3za maHHBIX BO3BpAIaeT 3aMPOIICHHBIN pecypc;

10 - cepsep tempus.donntu.edu.ua Bo3Bpaiaet Opay3epy 3alpOIEHHBINA Pecypc.



OrnasnexHue

BupTyankHbIit NnabopaTopHbIi
NPaKTUKYM Mo pruanke

Puc. 3. Cxema cBsizeii ¢ npyrumu HH(HOPMAIIMOHHBIMU TTOTOKAMHU

Crour 3aMCTUTD, UYTO JJaHHAasd CXE€Ma HC paCCMaTpuBacT Cliydan OTCYTCTBUA B 6336 JaHHBIX
3alpOIICHHBIX Opay3epoM pecypcoB.

Bb100p nporpaMMHBIX CPeICTB peajin3aluu

CymiectByeT OOJBIIOE KOJUYECTBO CPEJACTB CO3JAHUS BHUPTYaJIbHBIX J1aOOpPAaTOPHBIX
MPaKTUKYMOB. BbUT BBIZIETIeH HA0OP XapaKTEPUCTHK TaKMX WHCTPYMEHTAIBHBIX cpencTB. Hanbomnee
MIOTYJISIPHBIE U3 HUX OBUIHM CPaBHEHBI TI0 CIICAYIOIIUM apaMeTpam:

- HAJIMYHUE WIH OTCYTCTBHE HHCTPYMEHTOB AMYISIUN (PU3NIECKUX TPHOOPOB;

- HaJIMYHUE WIH OTCYTCTBHE COOCTBEHHOTO Irpahudeckoro peaakTopa;

- TpeOOBaHNE K YCTAHOBJICHHOW BUPTYaIbHOM MallHE HAa KOMIIBIOTEPE MOJIb30BATENIS;

- OTHOCHUTEJbHAS PACHPOCTPAHEHHOCTh JaHHOW BUPTYalIbHOW MAIIUHBI;

- BO3MOKHOCTB WJIM HEBO3MOKHOCTB IIPOCMOTpA MPUIIOKEHUI Ha MOOMIIBHBIX YCTPOMCTBAX.

Pe3ynbrarhl cpaBHEHUS IPEOCTABIIEHBI B TabauIe 1.

ITo pe3ynpTaramM JaHHOM TAOIUIIBI MOKHO CJENIAaTh BHIBOJIBI, YTO HAMIYYITUM BBIOOPOM ISt
BBITIOJTHEHUST TOCTaBJIeHHOW 3amaun Oymer Adobe Flash. EnuHcTBeHHBI HEZOCTaTOK JaHHOM
1aTGOpMbl — 3TO OTCYTCTBHE BCTPOCHHBIX HMHCTPYMEHTOB SMYISIIHUU (U3NYECKUX MPHOOPOB.
JlanHass mpoOiemMa He CTOJb CyIIeCTBeHHa, Tak kak Flash oGmamaer momiHeiM rpaduueckum
pPEeaKTOpOM M BO3MOXKHOCTHIO HamucaHusi Oubnmorek. C WX MOMOINBIO  MOKHO CO37aTh
COBEpILEHHO JI000€ BUpPTyanbHOE 000pynoBaHue. HECOMHEHHBIM IUTIOCOM SIBIISICTCS HAWBBICIIHIA
YPOBEHb PaclpoOCTPaHEHHOCTH BUPTYaIbHBIX MAIlIMH CPEIN PAIOBHIX NOJIb30BaTeneil iurepHera.



Tabmuua 1 - CpaBHEHHE CPEACTB peaIn3alii BUPTYAIbHBIX JJAOOPATOPHBIX MPAKTHKYMOB
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MOOHMIIBHBIX
YCTpPOMCTBAX

BrIBOABI

B xoze BBIMOJIHEHUST pabOTHl OBUIM PACCMOTPEHBI ATAIBI CO3J[AHUS POEKTA MPOTPaMMHOM
CHCTEMBI JJUCTAaHIIHOHHOTO y4eOHOTO Kypca JJIsl MPOBEACHUS MPAKTHIECKUX PadOT U TECTUPOBAHUS
o Kypcy oOmiedl (¢u3uku. Bbln BBIMOJHEH CUCTEMHBIN aHajiu3 BUPTYaJIbHOTO JIa0OPATOPHOTO
npakTukyma. Tak ke Obula paszpaboTaHa cXeMa KOMIBIOTEPHOH oOOy4aromeil CUCTEMBI.
[Tpoananu3upoBabl WHQPOPMALMOHHBIE IOTOKH, CBS3BIBAIONINE MPAKTHKYM C JAPYTUMH
nHPOPMAMOHHBIME cUcTeMaMH. [lo pe3ynbpraraM aHamM3a COBPEMEHHBIX WHCTPYMEHTAIBHBIX
Cpe/ICTB Pa3pabOTKU BUPTYAIbHBIX JJabopaTopuit myumum Obl1 BeiOpan Adobe Flash.
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