PEANEPANTbHOE ATEHTCTBO

MO TEXHNYECKOMY PEIYJIMPOBAHNIO N METPOJIOT A

HALMOHA/bHBIN FrOCTP
CTAHOAPT
POCCUNCKON 57721 -
PEAEPALNMN 2017

NH(opMaLNOHHO-KOMMYHUKALMOHHbIE TEXHOOMN
B 06pa3zoBaHun

SKCMNEPUMEHT BUPTYAJIbHbIN

O6LUpe nonoxeHns

M3paHve oduumnanbHoe

Mocksa
CraHgapTtuHdopm
2018


https://meganorm.ru/Index2/1/4293841/4293841144.htm

FOCT P 57721—2017

Mpepucnosune

1 PABPABOTAH ®egepanbHbiM rOCyAapCTBEHHbIM GHOMKETHBIM 06pa3oBaTesibHbIM  YYpeXaeHu-
em Bbiclwero obpa3oBaHnss «MOCKOBCKWI rocyAapCTBEHHbI TexHonornveckuii yHusepcuteT «CTAHKUH»
(®re0yY BO «MI'TY «CTAHKUH»)

2 BHECEH TexHuuyeckum komuTeTom no ctaHgapTtusauum TK 461 «/HopMaLnoHHO-KOMMYHMUKaLNOH-
Hble TeXHO/Iornn B 06pa3oBaHnn»

3 YTBEPX/EH W BBEAEH B JENCTBUWE MMpukasom ®efepanbHOro areHTCTsa No TEXHNYECKOMY
perynupoBaHuio 1 MeTposiornmn ot 28 ceHtabpsa 2017 r. N» 1254-cT

4 BBEJEH BMNEPBbIE

5 NEPEVN3OAHUE. Hosbpb 2018 T.

MpaBuna npumeHeHus HacTosALW ero cTaHgapTa YyCTaHOB/EHbl BCcTaTbe 26 deaepasibHOIO 3akoHa
oT 29 uoHA 2015 r. No 162-#3 «O cTaHgapTusauumn B Poccuiickoih ®epepaunmn». MHdopmauns 06 uns-
MEHEeHVAX K HacToALWEeMy cTaHaapTy Nyb6inkyeTcs B eXerog>om (Mo COCTOSAHUI0 Ha 1AHBaps Tekyl, ero
roga) UHQOpMaLNOHHOM yKa3aTene «HauuoHaslbHble cTaHAapThli», a 0ULNabHbIA TE€ KCT WU3MEHEHWIA
M NoNpaBOK — B €XEeMEeCSYHOM MH(OPMaUMOHHOM ykaslaTene «HauuoHanbHble cTaHAapTbli». B cnydvae
nepecmoTpa (3ameHbl) UM OTMEHbI HACTOSALW,ero cTaHjapTa COOTBETCTBYHO L ee yBegoMaeHne byaer
ony6/IMKOBaHO B GAMXKAlLLIEM BbIMYCKE €XEeMeCSAYHOro MHOPMAaLMOHHOIO ykasaTtensi «HaumoHanbHble
cTaHpapTbl». CooTBeTCTByl U afd MHpopMauus, yBeaoMIEHNE U TEKCThl pa3MelialnTca Takxe B
MHOPMAaLMOHHON cucTeme 06LLero Nosb3oBaHMa — Ha odhuumnanbHOM caiTe ®efgepanbHOro areHTCcTBa
Nno TEXHNYECKOMY peryiMpoBaHuio U1 MeTposiorun B cetn MHTepHeT (wmv.gost.ru)
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HacTtoswuii ctTaHgapT He MOXeT GbiTb NOSIHOCTHIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXMUPOBAH U pac-
MPOCTPaHEH B KayecTBe ohuLManLHOTO N3gaHnst 6e3 paspelueHnst defiepasbHOro areHTcTBa No TeXHUYecKo-
MY peryanpoBaHuio U MeTposiorum
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BeepeHne

VHhbopmaLoHHbIe TEXHOIOMMU MPOYHO BOLIAWN B pa3finyHble cdpepbl XM3HM obliecTBa. CerogHs oHu
ABNSTCA HEOTHEM/IEMON YaCTbI0 NMPaKTUYECKN BCEX MPOLLECCOB — OT MHAYCTPUU pasBfieveHunin Ao rocygap-
CTBEHHOrO ynpasneHuns. BaxHylo ponb urpatoT oHU 1 B cdpepe obpasoBaHus. CornacHo ®egepanbHOMY 3a-
KOHY 0T 29 nekabps 2012 r. No 273-®3 «O6 obpaszoBaHuny B Poccuiickoii degepauumus» [1]. nos 3NeKTPOHHbIM
06y4YeHneM MOHMMAETCS OpraHun3auns o6pasoBaTesibHOM AesiTENIbHOCTM C NPUMEHEHVWEM cofepxalleiica B
6a3ax faHHbIX U UCNOMb3yEMON Npu peanusaunm obpasoBaTenbHbIX Nporpamm nHdopmauum n obecneuu-
BaloLWux ee 06paboTKy MHAPOPMALMOHHbBIX TEXHOMNOTNIA, TEXHUYECKNX CPeACcTB, a Takke WHHhopMaLMOHHO-
TeNeKOMMYHMKaLUMOHHbIX ceTell, obecneumBaroLlmx nepegadvy no SMHUAM CBSA3M yKasaHHOW WMHopmaumu,
B3avMoAeincTBue obyyaroLlmxcs 1 negarorndecknx paboTHUKOB [1]. DN1eKTPoHHOe 06y4YeHre B 3HaUUTeNbHOM
CTeneHn paclumpsaeT rpaHnLbl AOCTYNHOCTY 06pa3oBaTesibHbIX YCNYT Kak B 4acTy TeppuToprasbHON yaaneH-
HOCTW, TaK 1 B YacTu oGecneyeHns paBeHCTBa AJ151 00YyYaOLMXCA C OrPaHNYEHHbIMU BO3MOXHOCTSIMU.

OOHUM M3 BaxXHeMLWnx acnekToB 06pa3oBaHUs U HAy4YHOro MccnefoBaHus aBnseTcs nabopaTopHbIi
akcrnepumeHT. OfHaKo He BCe 3KCMeprMeHTbl 6e30nacHbl, U He BCe MOryT ObITb NPOBefAeHbl 6e3 NCNonb3oBa-
HUS1 JOPOrocTosILLEero 060pyA0BaHNa U MaTepranoB. B CBA3M C 3TUM B HAYYHOM MUPE LUMPOKO NpUMEHSETCA
mMaremaTnyeckoe MOAeNNpoBaHne pasnNnyHbIX NPOLEeccoB. B coyeTaHuy ¢ COBpEMEHHbIMU MHPOPMALMOHHO-
KOMMYHUKaLVMOHHbIMW TEXHONOTUAMY MOLEeNMpoBaHue no3BonsieT NPOBOANTb IKCNEPUMEHTbI B BUPTYasibHOM
cpepe. BupTyanbHble aKCneprMeHTbl 06/1a4alT HEOCNOPMMbIMU MPEUMYLLEeCTBaMMW MO CPaBHEHWIO C Tpaau-
LMOHHBLIMW HaTypPHbIMU 3KCNEPUMEHTaMU, NO3BONAA MUHUMU3NPOBATL PUCKA U U3AEPXKKWU, CBA3AHHbIE C 3a-
KYNKOW. TPaHCMOPTMPOBaHWEM W XpaHeHnem 060pyfoBaHNS U MaTepuasioB. BbinoNHEHME 3KCNEPUMEHTOB B
BUPTYa/IbHOW cpeje CYLLEeCTBEHHO CHMXaeT BPeMEHHble U (DUHAHCOBbIE 3aTpaTbl, NOBbIWAA NpU 3TOM -
PeKTMBHOCTb M KayecTBO 06yyeHus. Mpumepbl NyULINX NPaKTUK NPUMEHEHUS BUPTYasibHbIX 3KCNEPUMEHTOB
npuBefeHbl B CNPaBOYHOM NPUAOXKeHUN A.

HeynpaBnsiemoe pa3BuTne NepcrnekTUBHbIX TEXHOOMMIA BUPTYaslbHOTO 3KCNepuMeHTa HEN36EXHO Npu-
BefeT K BO3HMKHOBEHUIO NpobnemM B 06n1acT nHTeponepabenbHOCTH 1 o6ecneyeHns kayecTBa CUCTEM Ha UX
OCHOBE.

HacTosilmii ctaHAapT BXOAMT B KOMM/IEKC CTaHAapToB «/H(OpMaLoOHHO-KOMMYHUKALWOHHbIE TEXHO-
norum B 06pasoBaHnmy.

TpeboBaHWA HaCTOALLEro cTaHAapTa NPUMeHVMbI K BUPTYasibHbIM 9KCNepUMeEHTaM, OCYLLLeCTBIAEMbIM B
o6pa3oBaTesibHbIX OpraHM3alnsax He3aBUCUMO OT HanpaseHns UX AeATeNbHOCTM (KNaccuyeckoro, TexHuye-
CKOro. ryMaHWTapHoro v Ap.). ypoBHA 06pa3oBaHus 1 cTaTyca (YHVBEpCUTET, akafeMusi, UHCTUTYT, KONNeax,
nvuei nap.), a Takke K BHELWHUM aBTOMaTU3MPOBaHHbIM MHhOPMaLMOHHBIM CMCTEMaM, NPeA0CTaBAALMM
o6pa3oBaTesibHbIM OpraHn3aumsaM yaaneHHblii 4OCTYN K BUPTyasibHbIM CTEHAAM W 1abopaTopusm.
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HAULWOHANBbHBIN CTAHOAPT POCCUMCKOWM OSGELEPALUNMN

MHpopMaLMOHHO-KOMMYHUKALLMOHHbIE TEXHONOMMK B 06pa3oBaHnu
3KCMNEPVUMEHT BUPTYA/bHbIN
O6LWme NonoXeHus

Information and communication technologies in education. Virtual experiment. General

JaTa BBefeHns — 2018—09—01

1 06nacTb NpUMeEHeHUs

HacToswumii cTaHgapT ycTaHaBNMBaeT 06Lme NOI0XeHUs NMPUMEHUTENTBHO K 1abopaTopHbIM uccneno-
BaHUSIM 1 3KCNeprMeHTam, MPOBOAUMbIM C UCMO/Ib30BAHUEM BUPTyasibHON cpefbl WY B peXuMe yaaneHHo-
ro foctyna. HacTtoawwuii ctaHaapT npegHasHavyeH NpevMyLLecTBEHHO A5 06pa3oBaTesibHbIX OpraHu3aLuii,
peanuayllnx obpasoBartesibHble NpPorpamMmbl C NPUMEHEHWEM 3MEKTPOHHOTO 06YYEeHUSA U AUCTaHLUMOHHbIX
o6pasoBaresibHbIX TEXHOMOIMiA, B T. Y. C Y4eTOM (PYyHKLMOHMPOBAHWSA B COCTaBE 3/IEKTPOHHBIX MH)OPMaLMOH-
HO-06pa3oBaresibHbIX cpej 06pa3oBaTe/lbHbIX OpraHn3aLMii ¥ BO3MOXHOCTN KOPNOPATUBHOIO UCMO/b30BaHUSA
1N MHPOPMALMOHHOIO 06MEHa MeXay pasnIMyYHbIMU CUCTEMaMu 1 cpegamu.

HacToswwii ctaHgapT MOXeT 6biTb MCNOMb30BaH B HAy4HO-UCCNEA0BaTe/IbCKUX OpraHm3aumax u Ha
npeanpuATUAX, NMPUMEHAIOWMUX METOAOMOMMI0 BUPTYanibHOro akcnepumeHTa (B3) B uccneposatensckux Le-
NSX 1 4019 NOAroTOBKM NepcoHana.

O6LpMe NonoXeHna HacTosALWEero cTaHgapTa rapMoHM3NpoOBaHbl C OCHOBOMONAarawLwmMm TpeboBaHnsamm
HaLMOHasIbHbIX, MEXIOCyAapCTBEHHbIX U HALMOHAabHbIX CTaHAapTOB B 061aCTU NpUMEHeHUsA NHOPMaLMOH-
HbIX TEXHOMOrNiA B 06pasoBaHny.

O6Lure NoNoXeHNsA HacTosALWero ctaHgapTa npuMeHuMbl Ans B3. npoBoguMmbiXx B 06pasoBaTesibHbIX
opraHu3aunax BbICLIEro, cpefHero NpoteccnoHanbHoro, 06Lero 1 4onoHUTENIbHOro o6pa3oBaHns, B T. Y. C
y4yeToM UHAMBUAYANbHbIX NOTPEOHOCTEN 1 NpeanoyTeHnii 06y4yalLWwmnxXcs ¢ orpaHNYeHHbIMY BO3MOXHOCTSIMMU.
O6Lme NoNoXeHNs MOTyT 6bITb UCNOMb30BaHbl HA 3Tanax NPOeKTUPOBaHNs, pa3paboTkm, BHeAPEHUs, CONpo-
BOXAEHNA 1 J06POBONLHON cepTudnKaLmm BUPTYanbHbIX 1abopaTopuii n aKCNEPUMEHTOB.

K B3. BbINO/HAEMbIM B 3/1EKTPOHHbLIX 06pa3oBaTesibHbIX cpefax, NPUMeHUMbl o0blme TpeboBaHusa K
3M1EeKTPOHHbIM 06pa3oBaTesibHbIM pecypcam B cooTBeTcTBMM TOCT P 53620. a Takke TpeboBaHus no obecne-
YEHUI0 UHAMBUAYANbHbLIX NOTPEBHOCTEN U NpeAnoYTEeHN 06yYatoLUXCS C OFrpaHUYeHHbIMU BO3MOXHOCTSIMU
B cooTBeTcTBMM ¢ FOCT 33248. TOCT 33249. TOCT P 55769.

BbinosiHeHNe OCHOBHbIX MOMOXEHU HACTOALWEro cTaHgapTa SABNSeTCA BaXHbIM YC/oBMEM obecnede-
HWA KayecTBa, OTKPLITOCTU W JOCTYMHOCTM B 06pasoBaTesibHbIX OpraHu3aumnsax U poCcCUICKON cucteme 06-
pa3oBaHWs B LiEJSIOM.

2 HopmaTuBHbIE CChIJIKK

B HacTosem cTaHfapTe UCMO/b30BaHbl HOPMATVBHbIE CCbIJIKM Ha cneayoLne cTaHaapTbl:

FOCT 15971 Cwuctembl 06paboTkv nHdopmauui. TepMuHbl U onpeaeneHums

FOCT 33248 (ISO/IEC 24751-2:2008) iHhopmaumnoHHas TexHonorusa. HgnsmayannsnpoBaHHble agan-
TUPYEMOCTb 1 [OCTYNMHOCTb B 06yyeHun, o6pa3oBaHnn 1 nogrotoske. YacTb 2. IHgMBMAYyanbHble NoTpe6Ho-
CTU U NpeAnoYTeHns Npu LM poBoli AocTaBke NO cUCTEME «AOCTYN ANS BCEX»

M3paHue ouumnansHoe
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FOCT 33249 (ISO/IEC 24751-3:2008) ViHdopmaunoHHan TexHonorns. VIHavenayanu3anpoBaHHble agan-
TUPYEMOCTb 1 AOCTYMNHOCTb B 06y4eHUn, obpasoBaHum 1 nogrotoske. Yactb 3. OnvcaHne 3/1eKTPOHHbIX pe-
CYpCOB M0 cUCTEME «A0CTYN A1 BCEX»

FOCT ISO/IEC 12785-2 VHdopMaunoHHble TexHonorum. ObyyeHne, obpasoBaHvue 1 NoAroToska. Yna-
KOBKa KOHTeHTa. YacTb 2. XML npusAska

FOCT P 53620 NHopmaLOHHO-KOMMYHVKaLVOHHbIE TEXHOMOMMN B 06pa3oBaHn. DNEKTPOHHbIe 06-
pasoBartesibHble pecypcbl. O6LLMEe NOMOXEHUS

[OCT P 55769 KMCO/M3K 24751-1:2008) VHhopmaunoHHas TexHonorusa. MIHanenayanm3npoBaHHble
afanTvpyemMocTb M AOCTYMHOCTb B 00y4eHun, obpa3oBaHny n noarotoske. YacTb 1. OCHOBbI 1 3TaslOHHasA
mogenb

FOCT P NCO 9241-151 3proHoMUKa B3anMoeincTBus yenosek — cuctema. Yactb 151. PykoBoacTBO
no NPOEKTUPOBAHUIO NONb30BATENLCKNX UHTepdheicos ceTn IHTepHeT

FOCT P NCO/M3K 2382-36 VIH(hopmaLMoHHble TexHonornn. Cnosape. Yacte 36. O6yyeHne, o6paso-
BaHWe 1 NUAroTmeka

MpumeuyaHne — T[lpy NONL30BAHUM HACTOALLMM CTaHAAPTOM LefiecoobpasHo NpoBepuTh AelCTBME CCbl-
NTOYHbIX CTAHAAPTOB B MHDOPMAaLIMOHHO cucTeme 0o6LLEero nonb3oBaHMSa — Ha odhuuManbHOM caiite defepanbHOro
areHTCTBa MO TEXHUYECKOMY PerysiMpoBaHnio N METPOJIOrUK B CETU VIHTEPHET MM MO eXerogHoMy MHhopMaLoOHHOMY
yKkasaTento «HaunoHasbHble CTaHAapTbl», KOTOPbIA 0Ny6IMKOBaH MO COCTOAHMIO Ha 1 AHBapsA TekyLero roga, 1 no Bbl-
nyckaMm exemecsiHHOro MHGOPMaLMOHHOTrO ykasaTens «HauuoHasbHble cTaHdapTbi» 3a Tekyluii rog. Ecnn 3ameHeH
CCbI/IOYHbBIA CTaHAAPT, Ha KOTOPbLIA AaHa HefJaTvpoBaHHas CCblika, TO PEKOMEHAYEeTCA UCMOb30BaTb AelCTBYIOLLYHO
BEPCUIO 3TOT0 CTaHJapTa C y4eTOM BCEX BHECEHHbIX B JAHHYI0 BEPCUI0 U3MEHEHWA. ECnn 3aMeHeH CCbIfIOYHbIN CTaH-
[apT. Ha KOTOpbI AaHa JaTupoBaHHas CCbl/ika, TO PEKOMEHAYeTCS MCMo/b30BaTh BEPCUIO 3TOTO CTaHAapTa C ykasaH-
HbIM BbilLE FOAOM YTBEPXAEHUS (MPUHATUA). Ecnn nocne yTBepXAeHUA HACTOSLWEro ctaHjapTa B CCbIIOYHbIN CTaH-
[apT. Ha KOTOpbIi AaHa JaTypoBaHHasA Ccblfika, BHECEHO M3MEHeHWe, 3aTparuBatollee MosoXeHNe, Ha KoTopoe JaHa
CCbl/IKa, TO 3TO NOJIOKEHUe pPeKOMeHAyeTCsl NPUMEeHsTb 6e3 yyeTa [aHHOro M3MeHeHus. Eciun cCbinouHblli cTaHaapT
OTMeHeH 6e3 3aMeHbl, TO MOJIOXEeHNe, B KOTOPOM AaHa CCblfka Ha Hero, pekoMeHAyeTcst NPUMeHsATb B 4acTu, He 3a-
TparvBatoLLeii 3Ty CCbIKy.

3 TepMuHbI 1 onpefeneHns

B HacToswem craHgapTe npuMeHeHbl TepMmuHbl no FOCT 15971, TOCT P WCO 9241-151,
FOCT P NCO/M3K 2382-36. a Takxe cnefylLine TePMUHbI C COOTBETCTBYIOLLMMUW ONpefeneHnsMu:

3.1 BUpPTYyanbHblii 3KCNEPUMEHT: SKCNEPUMEHT, OCHOBAHHBbIN Ha TEXHONOTUSAX MyNbTUMEANa, IMyNs-
L1, BUpPTyanuM3auun 1 BUPTYasIbHON peasibHOCTW U Ap.. CNOCOOHbIA MOMHOCTLIO UM YaCTUYHO 3aMEeHUTb
aHas/iorMyHbIf TPAAULMOHHBIA HATYPHbIA 3KCMEPUMEHT.

3.2 BupTyanbHas cpega: dopma UMUTALMOHHOrO MOAENUPOBAHNSA, NCNOMb3YyOLWas cpeacTsa Busya-
nusaummn ons (GopMUpPOBaHUS HATNAAHBIX KONUA MOAEMPYEMBIX CUCTEM (0OBEKTOB, MPOLLECCOB, SABNEHWUIA).

3.3 mogenupoBaHue: MccnepoBaHne 06GBHEKTOB MO3HAHUS Ha UX MOAENSAX: MOCTPOEHUE N U3yyeHue
Mogenieil peanbHO CyLLeCTBYLMX cucTeM (06BEKTOB, NPOLECCOB MW ABMAEHWUIA) C LeNbio NonyvyeHns 06b-
SICHEHWI 3TUX CUCTEM, a TakkKe ANS NpeAcka3aHus UX NOBEAEHUS U XapaKTepUCTUK.

3.4 ypaneHHblli gocTtyn: Mcnonb3oBaHue BblUNCAWUTENBHOW CUCTEMbl ANS YAANEHHOro ynpasfeHus
[PYroii cMcTeMoii B pexvmMe peasibHOro BPEMEHMU.

MpumeyaHue — TpUMEPOM yAANIEHHOTO AOCTYNA MOTYT C/TYXWUTb NPOrpaMMHble CPeACTBA YAIEHHOIO ynpas-
NEHUs BbIYUC/INTENbHLIMU CUCTEMaMM, Takue Kak TeamViewer.

3.5 BupTyanbHblii cTeHA: JlTabopaTopHblii CTeHA, NpeAHa3HayeHHbIl 415 BbINO/IHEHNS 3KCNEPUMEHTOB
B BMPTYyasibHON cpege.

3.6 BupTyanbHas nabopatopus: OTKpbITas ceTeBas akcnepumeHTasnbHasa cpefa, OCHOBaHHasA Ha Tex-
HOMOTUSIX TeNIEKOMMYHUKALWIA U BUPTYasibHO peanbHOCTU, COCTOoALas U3 BUPTYaslbHbIX CTEHO0B.

3.7 amynauma: KoMmnaekc nporpaMmHbIX, annapaTtHbiX CPeACTB UM WX coveTaHue, npefHasHayeHHoe
AN KONUMPOBaHUA OYHKLMIA OAHON BbIYMCAUTENBHOW CUCTEMbI Ha APYroi, OTAMYHON OT NEepBOR, BbIYMC/K-
TeNbHON cucTeme Takum o6pas3oMm, YTOGbl AMY/IMPOBAHHOE NOBEAEHNe Kak MOXHO 6/mxe COOTBETCTBOBAa/IO
noBeAeHN0 OPUTMHANIBHON CUCTEMBI.

MpumedaHue — Llenblo aMynsumm SBISETCA MAKCUMa/IbHO TOYHOE BOCMPOM3BEAEHME MOBEAEHUS B OT/IMUME
OT pasHbIX (POPM MOAENMPOBaHUS, B KOTOPbIX UMUTUPYETCS MOBEAEHVE HEKOTOpOol abCTpakTHol moaenu. Hanpumvep,
MoZenmpoBaHue (pU3MHEecKoro NpoLecca Uan SBNIeHNs He SBNSeTCS aMysLmeit.
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3.8 BupTyanusauus: MNMpegocraBneHne Habopa BbIYNC/IUTENbHbIX PECYPCOB UM UX IOFMYECKOTro 06b-
efIMHeHusi. abcTparpoBaHHoOe OT annapaTHol peanusaunu, U o6ecneynBaioLLee Npu 3TOM IOTUYECKYH 130-
NAUMI0 APYT OT Apyra BblYMCANTENbHbIX MPOLLECCOB, BbINOMHAEMbIX HA 04HOM DU3NYECKOM pecypce.

MpumeyaHue — T[IpUMEPOM MCMOMBL30BAHUA BUPTYa/IM3aLMK SBISETCS BO3MOXHOCTb 3anycka HECKOSbKUX
onepawyoHHbIX CUCTEM Ha OZHOM KOMMbIOTEPE, MPU 3TOM KaXAbli U3 3K3EMMN/ISPOB TaKNX FOCTEBbIX ONEPALMOHHBIX CU-
CTeM paboTaeT Co CBOMM HABGOPOM JIOTMYECKMX PecypcoB (MPOLECCOpHbIX, ONepaTUBHO NamsTy, YCTPOMCTB XpaHeHus),
npeaocTaB/IeHNEM KOTOPbIX 13 06LLEro nyna, 4OCTYNHOro Ha ypoBHe 060py40BaHus, yNpaB/isieT XocToBas onepawoHHas
cucTeMa — runepan3op. Takke MOryT 6biTb NOABEPrHYThI BUPTYa/IM3aLWy CETU Nepefayn AaHHbIX, CETU XPaHEHUS AaH-
HbIX, N1aTPOPMEHHOE U NPUKIALHOE NPOrpamMMHoe obecreyeHne 1 apyrne 06bekTbI.

3.9 BupTyanbHasa peanbHOCTb: Bbicokopa3BuTas hopma BUPTYasibHON cpeabl, 061agatLLas BbICOKON
CTeneHbio JOCTOBEPHOCTM BM3yanunsauuv, UMUTHPYLOLLAn Kak BO3AENCTBME HA U3yYaeMblii 06BEKT, Tak 1 pe-
akuuu Ha 3To Bo3feicTBuMeE.

3.10 umuTaLnoHHOe MoAenupoBaHue: MeTon uccnefoBaHusl, Npu KOTOPOM M3yyaemasi cuctema 3a-
MeHSeTCa MoAeNbio (MMuTaumeli), onucbiBatoLLel NPOLECChl TaK. Kak OHW MPOXOAWNIN Obl B AeACTBUTENBHOCTY.

3.11 Bu3syanusaumsa: COBOKYNHOCTb METOAOB U CPeACTB NPeACcTaB/IEHUS YNCIOBOW MHhopMaLum unm
(hU3MYECKOro ABMIEHMSA B BUAE, YAOOHOM 415 3pUTENBHOrO HAGMIAEHUS N aHaNN3a, a Takke pe3ynbTar Takoro
npeacTaBneHus.

3.12 mogenb: Cuctema, uUccnefoBaHne KOTOPOW CNYXWUT CpeAcTBOM A NOSyyYeHUss nHdopMauum o
[Apyroit cucteme, NpeaAcTaBnsioWas HEKOTOPbIN peasbHbll 06BEKT, NPOLECC UK SIBJIEHME.

3.13 nabopaTtopus yganeHHoro goctyna: Slabopatopusi B peasibHOM MUpe, K KOTOPOI BO3MOXEH yaa-
NEeHHbIV gocTyn. Slabopatopus yaaneHHOro AocTyna npefoctaBniseT obyyaeMbiM BO3MOXHOCTb BbINOJHATh
3KCMEPUMEHTBI Ha (DU3NYECKN YaaneHHOM 060pyA0BaHUN.

3.14 BupTyanbHblii TpeHaxep: MporpammHo-annapaTHbIii KOMMIEKC, NpegHa3HavyeHHbIn ans popmupo-
BaHNA y 06y4YatoLLerocs NPakTMKO-OpUEHTUPOBAHHbIX KOMMNETEHLMI HAa OCHOBE BUPTYaslbHOTO 3KCNEPUMEHTA.

4 O6wume nonoxeHns

4.1 HasHayeHue BUPTyasibHOro 3KCNepumMeHTa

4.1.1 B3 npegHasHayeH Ans 4ONOHEHNS W/MK 3aMeHbl peasibHOro aKcnepuMeHTa B 06pa3oBarte/ibHOM
npouecce B Tex Cnyyasx, korga nposegeHve nocnefHero HeBO3MOXHO, He6e30nacHoO UM 3KOHOMUYECKUN He-
LuenecoobpasHo.

4.1.2 B3 no3BonseT NoayynTb yAaneHHblii 4oCTyn k nabopaTopHoii 6a3e He3aBMCKHMO OT ee pacrnoso-
XEHWSA UK co3faTb ee BUPTYaslbHY KOMWIO, UCMO/b3Yst BO3MOXHOCTU COBPEMEHHbLIX MH(DOPMAaLMOHHO-KOM-
MYHUKaLMOHHbIX TEXHONOTUIA.

4.1.3 BO no3B0/19€T MUHUMU3NPOBATbL PUCKN N U3LEPXKN, CBA3AHHbIE C 3aKynKOW, TPaHCNopTMpOBaHu-
eM, XpaHeHveMm, aKkcnayaTaumeii n ytunmsaunein nabopatopHoro o6opyoBaHns U MaTepuanoB. BbinonHeHve
3KCMEPUMEHTOB B BUPTyaslbHOW cpefe CyL,eCTBEHHO CHUXaeT BPeMeHHble U (hMHAHCOBbIe 3aTpartbl, NOBbI-
was 3ahpeKkTMBHOCTb M Ka4eCcTBO 06pa3oBaHus.

4.2 Knaccngukaumsa BupTyanbHbIX 3KCNEPUMEHTOB

4.2.1 B3 knaccuduumpyoTca B 3aBMCMMOCTU OT apXWUTEKTypbl BUpTyanbHoW nabopatopun (cteHaa),
obecneymBatoLLeli MX BbiNOIHEHME. PasmyaloT annapartHble, NporpaMmMHo-annapaTHble ¥ MporpaMMHble BUp-
TyasibHble abopaTtopun U CTEHAbI:

a) annapartHble — BbIMOJIHAKTCA Ha peaslbHOM 060pyA0BaHMK C UCNOIb30BAHMEM TEXHONOMUN yaaneH-
HOro A0CTyna, Hanpumep KOMIEeKTMBHOMO NOMb30BaHWa 060pygoBaHeM nabopatopuy yaaneHHoro gocTtyna:

6) nporpammHo-annapaTHble — BbINOMHAIOTCA Ha cneuuann3npoBaHHbIX pabounx MecTax, Hanpumep
BMpPTya/lbHbIX TPEHaXepax, U NpefHasHauveHbl ANA Pas3BUTUSA NPaKTUKO-OPUEHTUPOBAHHbLIX KOMMETEHLUUIA No
ynpaBAeHNo C/IOXHbIMN CUCTEMaMU,

B) NpOrpaMMHble — BbIMOJHAIOTCA Ha KOMNbIOTEPE U NPeACcTaBsAoT coboli cneymanm3npoBaHHoe Npo-
rpamMmHoe obecrneyveHne, KOTOpPoe MOXET BbINMO/THATLCS Kak HenocpeACcTBEHHO Ha KOMMNbIOTEpE NoJib30BaTenNs,
TakK n B 06nake c JOCTYNoM yepes Beb-nHTepdeiic nnm cetb ViHTEpHeT.

4.2.2 OCHOBHble BUAbl LeneBOro HasHavyeHnss B3 onpefensioTcs no ypoBHsAM 06pa3oBaHWsi B COOT-
BETCTBUW C HOPMAaTVBHLIMU AOKYMEHTaMu, pernameHTUupywummn obpasoBartefbHyo geaTenbHocTb [1]—[3]:

a) AOLWKObHOE 06pa3oBaHue:

6) HayanbHoe obLee obpasoBaHue;
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B) OCHOBHOE 06LLee ob6pa3oBaHue;

r) cpegHee o6uiee ob6pasoBaHue;

A) cpegHee npodpeccrmoHanbHoe obpa3oBaHue;

€) BbiCLLOe obpa3oBaHne — bGakanaspuar;

X) Bbicllee o6pa3oBaHne — cneupanmTeT. MarucTpaTypa;

1) BbiClLee obpa3oBaHne — NOAroTOBKa KafpoB BbICLEN KBanndukauum,
K) gononHuTensHoe obpasoBaHue aeTeil;

Nn) AononHWTenbLHoe o6pa3oBaHVe B3POCbIX;

M) 4ONOSIHUTENbHOE NpogheccuoHasibHoe obpas3oBaHue.

4.3 O6o0cnoyYyeHno BUPTYasbHOrO 3KCNepMMeHTa

4.3.1 B3 TpebyeT cepbe3HOli MOArOTOBKM, MO3TOMY MMUTALMOHHASA CUCTEMA XapaKTepusyeTca Hanuuu-
eM MaTemMaTnyeckoro, nporpaMmmHoro, I/IHCbOpMaLl,I/IOHHOFO, TeXHNYeCKoro, aproHoMm4yeckoro n apyrux smaoB
obecneyeHus [4].

4.3.2 Matematuyeckoe obecrneveHne BO BkoyaeT B ceb6s COBOKYMHOCTb MaremaTWyeckmx COOTHO-
UJEHMVI, onuncbiBarwLWKMX noBegeHne peasibHOro 06'beKTa, COBOKYMNHOCTb aJirOPUTMOB, 06ECI'quVIBaIOLL|,I/IX Kak
NnoAroToBKy, Tak 1 paboTy ¢ mofenbto. Ciofia MOryT 6bITb OTHECEHbI anropuTMbl; BBOAA UCXOAHBIX AaHHbIX,
uMmmUTaunu, Bbisoda, 06paboTkm.

4.3.3 MNMporpaMmHoe obecneyeHne No CBOEMY COAEPXKAHUIO BKIKOUAET B ce651 COBOKYMHOCTbL MPOrpamMm;
nnaHWpoBaHne aKCnepuMeHTa, UMUTaLMOHHON MoLenun, NpoBeAeHNs aKcnepumeHTa, 06paboTkm 1 nHTepnpe-
Tauum pesynbtatoB. Kpome TOro, nporpammHoe obecneyeHne MMUTALMOHHOW CUCTEMbI AO/MKHO obecneun-
BaTb CUHXPOHM3aL M0 NPOLECCOB B MOAENN, TO eCTb He06X0AMM 610K, OpraHu3yoLLMii nceBgonapannensHoe
BbIMO/IHEHNE NPOLLECCOB B MOAeNN. MallMHHblE 3KCNEPUMEHTbI C UMUTALVOHHBIMU MOAENIAMU HE MOTYT Npo-
X0ANTb 6e3 XopoLlo pa3paboTaHHOIo U peasim30BaHHOr0 MHDOPMaLMOHHOIO obecneyeHuns.

4.3.4 ViHhopmaLunoHHOe obecneyeHre BKIOYaeT B cebst cpeacTBa M TEXHOMOMMI0 opraHmM3auumn n pe-
opraHm3auuy 6asbl fJaHHbIX MOAENVPOBaHNA, MeTOAbl NOTUYeckoi N M3NYecKoi opraHusauMm MaccuBoB,
dhopmMbI AOKYMEHTOB, OMUCLIBAKOLUX NPOLECC MOAENMPoBaHNsA 1 ero pesynbtatbl. HopmaunoHHoe obe-
cneyeHve BO sBnsieTca HaumeHee paspaboTaHHOW YacTbio, MOCKO/bKY TOMIbKO B HAcTosLee BpeMs Habso-
JaeTca nepexof K CO3[aHMio CMOXHbIX UMWUTALMOHHLIX MoAeneil n pa3pabaTbiBaeTcs MeTOA0NOMUS UX WUC-
nosb30BaHNA NPW aHasm3e N CUHTE3e C/I0XKHbIX CUCTEM C UCMO/Ib30BaHWEM KOHLUeNuun 6a3 AaHHbIX 1 3HaHWIA.

4.3.5 TexHuyeckoe obecneyeHne B3 BknoyaeT B cebsi cpeAcTBa BblUMC/INTENbHOW TEXHUKU, CBSA3N ©
obmeHa Mexzay 4YenoBekoM U ceTbio OBM, BBOAa ¥ BbiBOJa MHOPMaLWKW, ynpasieHus NpoBefeHNeM 3KC-
nepvmMeHTa 1 hOPMMPOBaHNA BUPTYasbHON cpedbl. K TexHnuyeckomMy obecnedyeHunto npeabasasioTcs Becbma
cepbesHble TpeboBaHUs No HaAEXHOCTU (DYHKLUMOHUPOBAHUS, Tak Kak coomn U OTKasbl TEXHUYECKUX CPEACTB,
ownbKN YenoBeka-akcneprMeHTaTopa npu pabote Ha 3BM mMoryT pesko yBenmunTb Bpems paboTbl C umuta-
LIMOHHOW MOZENbI0 U faxe NPUBECTU K HEBEPHbIM KOHEUYHbIM pe3yfnbTaram.

4.3.6 OproHomunyeckoe obecneveHre UMUTALMOHHON cucTeMbl NpeacTaBnsieT co60i COBOKYMHOCTb Ha-
YUHbIX U NPUKNaAHbIX METOAUK N METOAOB, a TakKke HOPMaTUBHO-TEXHUYECKUX U OpraHn3aLnoHHo-meToguye-
CKMX TpeboBaHuii, NCNOb3yeMbIX Ha BCEX 3Tanax B3auMOAENCTBUS YenoBeKa-aKCnepMMeHTaTopa C MHCTPY-
MeHTasIbHbIMW cpeficTBaMn. DTN TpeboBaHUsA, UCNOJIb3yeMble Ha BCEX CTaAusx paspaboTku u aKkcnayarauum
B3 1 nx anemeHTOB, NpeAHa3HayeHbl 419 hOPMUPOBaHUS 1 NOAAEPXKaHUS 3PrOHOMUYECKOTO KavyecTsa nyTem
060CHOBaHUA U Bbl60pa OopraHn3ayMoHHO-NMPOEKTHbIX peLueHvu7|, KOTOpble co3fatT onTuMasibHble YyCNnoBUA
AN BbICOKO3(hheKTUBHOW feATeNbHOCTY YenoBeka BO B3aMMOLENCTBMN C MOAEMMPYIOLLMM KOMMNIEKCOM.

4.3.7 Takum o6pa3om, BbiNosHEHNE B3 MOXHO paccmaTpmBaTb Kak MalUMHHBIVE aHanor C/0XHOro pe-
anbHoro npouecca. OHO NO3BOMSIET 3aMEHUTb 3KCMEPUMEHT C peasibHbIM NPoLeccoM YHKLVOHNPOBAHUSA
CUCTEeMbl 3KCMEepPVMEHTOM C MaTeMaTU4eckoin MoAenbio 3TOoro npotecca B 3BM. B HacTosee Bpema umuta-
LIMOHHbIE 3KCMEPUMEHTbI LUMPOKO MCMOMb3YIOT B NPAKTUKE MPOEKTUPOBAHUA C/IOXHbLIX CUCTEM, KOrja peasib-
HbIli 9KCNepMMeHT HEBO3MOXEH.

5 3TanoHHaa mojesnib BUPTyasibHOTO 3KCNepumMeHTa

5.1 StanoHHas Mogenb onpefenseT o6LLy0 CTPYKTYpy onncaHus BO 1 nabopaTopuii, a Takke onpege-
NseT B3aMMOCBA3M Mexay HMU. Kpome 3Toro, oHa 3akniafblBaeT OCHOBbI A8 CTaH4apTU3auumM CMEeXHbIX 06-
nacrteii. CTpykTypa 3Ta/IOHHOW MOAeNn npuBedeHa Ha pucyHke 1. OHa COCTOUT M3 YETbIPEX OCHOBHbIX YacTeil:

a) onncaHme OCHOB KOHUEeNuum:

6) onvcaHne MeTOA0B N CPefCTB 06paboTKM AAHHbIX;
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B) ONMMCaHNe NPUIOXKEHU A N CEPBUCOB,

r) onvcaHue npoueayp ynpaBieHUst U OLEHKN.

5.2 OCHOBbI KOHLENUMN BK/IOYAOT pas/iMyHble Nponin TpeboBaHWii COBMECTUMOCTU K niatdpopmam u
MHCTpyMeHTaM A5 B3. TepMmuHonorus 3agaet eguHoe cemaHTU4eckoe none, Heobxogumoe ans achgexkTve-
HOro ynpasnexus nnatgopmoii. OnncaHne cxembl JaHHbIX OnpeaesnsieT TpeboBaHnsa K nepesadve nobpaboTke
NMOTOKOB AaHHbIX 41 MHTerpaumm ¢ ApyruMy cuctemam.

5.3 OnvcaHue NpPUIOXEHUA U cepBMUCOB onpefensieT TpeboBaHUs K MHTepdelicam MHOpMaLNOHHO-
0o6yyarLMX CMCTEM AN NOBbIWEHUSA 3PAEKTUBHOCTM yNpaB/ieHUs Takumn cuctemamu. TpeboBaHuss 3Tol
rpynnbl o6ecneynBaoT MOGUIBLHOCTL U MHTeponepabenbHOCTL CEPBMCOB HAa OCHOBE eVHOro cTaHJapTa WH-
TepcpeiicoB. MeToguueckne pekoMeHaauMmn opMynmpyoT TpeboBaHmus K paboTe ¢ nnatopmMoii, hopmatam
N MHTepdhelicam [aHHbIX, @ TakkKe pekoMeHAauuu No OoueHuBaHWio pesynbTatoB B3. Cneuudpmkaums cep-
BVICOB OMUCbIBAET CEPBUCHI, peasim3yemble 0byyalolleil cMCTEMO, ANA NOCnefyloLWero ynpasaeHus 3TuMm
cepBucamun. PeecTp 1 ykasate/lb CEPBMCOB HEOOXOAMMbI ANA CO3faHNA Be6-OPUEHTUPOBAHHON CEepPBUCHOM
apxuTeKTypbl NnaTtchopMbl U 4151 MOMCKa CEPBUCOB, COOTBETCTBYOLIUX TPe6OBaHMAM cTaHAapToB B3.

YnpasneHue n oueHka

Mpoueaypb!
PoLEAYP OueHka Mopgenb TecTupoBaHus
ynpas/ieHus
MpnnoxeHus 1 cepauChbI
MeToaunyeckne Onucanue AnHd Yxkannens
pekomMeHzaLmm CepBuCOB cepBuCOB cepBucoB
O6paboTka AaHHbIX
OnucaHve MHkancynsauymsa PacwvpeHve Mepepava
KOMMOHEHTOB KOMTMOHEHTOB [LaHHbIX [ @aHHbIX
OCHOBBbI KOHLEMLWN
XML-cxew Mnardopmbl 1
TepmuHosnorvs thop PacuumpeHus

JAHHBIX VHCTPYMEHT.!

PUCYHOK 1— JTasloHHas MOAe b BUPTYasIbHOrO 3KCNepuMeHTa

5.4 OnucaHue MeTOA0B N CpeAcTB 06paboTKn faHHbIX obpasyeT A4p0 KOHLUENUUU, onpegenss cxemy
N anemMeHTbl MeTafdaHHbIX 418 onucaHusa nnatopmbl B3 1 ee koMnoHeHToB. CxeMa meTafaHHbIX co3gaeT
none ANs onNucaHus u knaccugurkaumMm KOMNOHEHTOB, obecneunBas BO3MOXHOCTb MMMOPTa W aKcnopTa pe-
cypcos B3. Cneyudukaumm onucaHns 1 MHKancynsaumm KOMMOHEHTOB NpefHasHayeHbl 415 noucka, ynpas-
NeHVA 1 ABWXEHNA KOMMNOHEHTOB MeXAy pas3/nyHbiMU nnaTdopmamu. Takum o6pasom, co3faeTcsa cTaHgap-
TM30BaHHbIN cnocob ynakoBku pecypcos, 6narogaps KOTOpomy obecneyvsaeTcs MO6UIbHOCTb cuctem BD.
[ns atoro moryT 6bITb MCNO/b30BaHbI, Hanpumep, cneyudukauuy metagaHHbix LOM v ynakoBku KOHTEHTa
cornacHo NOCT P ISO/IEC 12785-2.

5.5 OnucaHune npouenyp ynpaBfeHUss U OLEHKM NpeAHasHavyeHo 415 onpejeneHus TpeboBaHnii k egu-
HOMY crnocoby ynpasfieHnsi U KOHTposa B3O. nomoras obyyarowemycs ycrnelwHo 3aBepLlunTb ero, pearnpys Ha
fAeicTBua obyuvalowwerocs 1 npegnaras COOTBETCTBYHOLLYIO 06paTHYHO CBA3b.
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MpunoxexHue A
(cnpaBouHOE)

Jly4dwne npakTUKN NpUMeHeHUs BUPTyasibHbIX 3KCMNEPUMEHTOB

PucyHok A.1 — BuUpTyasibHbIii 3KCNEPUMEHT N0 MapLUpyTU3aLuy B MHCOPMALMOHHO-TENEKOMMYHMUKALMOHHBIX CeTsIX [5J
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PucyHOK A.2 — BUpTyasibHbIil TpeHaxXep no 0TpaboTKe HABLIKOB MO NPeOTBPALLEHMIO U JTOKANU3ALIMN aBaPUHbBIX
CUTyaLUii Ha XMMUYECKOM NPOU3BOACTBE (Ha MpYMepe YCTaHOBKM CUHTE3a MOHOMETUTaHWVHAY) [6)

PucyHok A.3 — BupTyasibHbIil TpeHakep 4151 06y4eHnst onepaTopa XMMMYecKoro npon3BoAcTaa [6]
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PucyHok A.4 — Tnatdopma A1 NPOBEAEHNSI BUPTYaSbHbIX IKCNIEPUMEHTOB B 06/1aCTU 3N1EKTPOTEXHKM



(5]
(6]
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