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Mpeaucnoeue

1 PASPABOTAH O6L1ecTBOM C OrpaHWIEHHOM OTBETCTBEHHOCTBIO «TpaHcHaBuCodT» (OO0 «TpaHc-
HaBnCoT») Ha ocHoBe cOBCTBEHHOIO NepeBofia Ha PyCCKMIA A3LIK aHIMOA3LIMHON BEPCUM CTaHAapTa, yKa3aH-
HOTO B MyHKTE 4

2 BHECEH TexHW4ecKMM KOMUTETOM No ctaHpaptusauyuu TK 57 «MHTennekTyansHble TpaHCNopTHbIe
CUCTEMBI»

3 YTBEPX/EH W BBEAEH B JEWUCTBWE lMpukasom defepansHOro areHTCTBa Mo TEXHUYECKOMY
perynmpoBaHuio U metponorm ot 16 nona 2020 r. Ne 20-nHeT

4 HacToswwmin cTaHpapT SABNSETCA HEGKBUBANEHTHLIM NO OTHOLLUEHWIO K MEXAYHaPOAHOMY CTaHAapTy
MCO:16750-1:2018 «Ycnosua oKpyXatowwen cpeabl M UCNbITAHWA ANEKTPUYECKOTO WU ANEKTPOHHOTo 060pyao-
BaHuA. YacTb 1. Obwme nonoxenna» (ISO 16750-1:2018 «Road vehicles — Environmental conditions and
testing for electrical and electronic equipment — Part 1: General»)

lpasuna npuMeHeHus Hacmoaweao cmaxdapma U NposedeHuUsl €20 MOHUIMOPUHEa YCMaHOoaneHs! 8
FOCT P 1.16—2011 (pasdenbs 5 U 6).

DedepanbHoOe ageHmMemen Mo MEXHUYECKOMY Pe2yNupoBaHLIo U Memporoeuu cobupaem ceederus o
MpaKmMuUYecKoM NpUMeHeHuUU Hacmosueeo crmandapma. [anHsle ceedeHus, a makxke 3aMedaHus u npedno-
XKeHUA o codepxanuio cmardapma MOXHO Hanpasums He noddHee yem 3a 4 mec 0 UCMEYEHUs CpoKa e20
Seticmesusa paspabomyduKy Hacmosaweao cma+Hdapma no adpecy: 127083 Mocksa, yn. Muwuda, 8. 35 wunu
8 ®edepansHoe agsHMCMEe0 Mo MEXHUYECKOMY peaynuposaHuro U memponaceuu no adpecy: 109074 Mockea,
Kumadzopodoxull npoesd, 8. 7, cmp. 1.

B criydae omMeHsl Hacmosaleao cmaHdapma coomeememayroua uHpopmayus bydem onybnukosana
8 eXeMeCAYHOM UHbopMaULIOHHOM yKasameiie « HayuoHaneHbeie cmaHoapmel» U maioke bydem pasmeuweHa
Ha otbuuuansHom catime QedepafbHo20 azeHmemea o MeXHUYECKOMY peayfupo8aHuUo U Memponoauu 8
cemu ViHmepHem (www.gost.ru)

© CraHaaptuHdopm, odopmnerune, 2020

HacToawumin ctaHgapT He MOXET BbITb NOMHOCTHIO UK YAaCTUYHO BOCTIPOM3BEAEH, TUPEKMPOBAH U pac-
NPOCTpaHeH B KavecTBe oMMLManbHOTO M3naHua 6e3 paspelleHna defepanbHOro areHTCTBa Mo TEXHUYECKO-
My PErYIIMPOBAHMIO M METPOINOTAN
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BeeaeHue

MCO (MexayHapogHaa opraHvsalns Nno cTaHaapTM3ayum) ABMNAeTCH BCeMUPHON defepalymnei Haumo-
HarbHbBIX OPraHoB no ctaHpapTusagum (dneHos MCO). PaboTta no NoAroToBke MEXOyHapoaHbIX CTaH4apToB
0BbI4HO OCYLLECTBMASTCHA Hepes TEXHUYeCKMe KOMUTETbI MCO. Kaxabli YneH, sanHTepecoBaHHbIA B Npea-
MeTe, AN KOTOPOro BbiN co3faH TEXHUYECKMA KOMUTET, UMEET NpaBo ObiTb NPEACTaBNEHHBIM B 3TOM KOMMUTE-
Te. MexayHapofHble opraHusaLvm, NpaBUTENLCTBEHHLIE M HEMPAaBUTENLCTBEHHbIE, MMetoLMe cBAsm ¢ MCO,
TakKe NpUHUMAaoT yyacTue B pabote. MCO TecHo coTpyAHWdaeT ¢ MexayHapoaHON 3NeKTPOTEXHNYECKOM
kommncemen (MOK) no Bcem Bonpocam cTaHgapThsagmn B 0BnacTy aneKTPOTEXHUKM.

Mpoueaypkl, Ucnonb3oBaHHble ANs paspaboTkM JToro AOKYMEHTa, W Mpoueaypkl, NpegHasHaveHHble
ANd ero fjanbHedwero npuMeHeHns, onncansl B Jupektueax MCO/MBK, YacTe 1. B YacTHOCTK, crnedyet oT-
METWUTL Pa3nuYHbIe KpUTEPWUW YTBEPKAEHWA, HEOBXOAMMBIE ANA pasnuyHbIX TUNOB AokymeHToB MCO. 3ror
OOKyMeHT Bbin cocTaBMneH B COOTBETCTBMM C pefakynoHHbeIMK npasunamu Jupektus MCO/MBK, vacte 2
(cM. www.iso.org/directives).

ObpalyasTcs BHUMMaHWE Ha BO3MOXKHOCTL TOTO, YTO HEKOTOPLIE BrEMEHTLI 3TOMO AO0KYMEHTa MoryT BulTs
NpenMeToM naTeHTHelx npas. MCO He HeceT OTBETCTBEHHOCTW 3a WAEHTUPUKALMIO Kakoro-nubo unmn scex
TakWx nateHTHeIX npap. MNogpobHasd uHdopMaymsa o NobbIX NATEHTHLIX NpaBax, BeIABNEHHLIX B XOAe paspa-
BoTKM foKkyMeHTa, ByaeT npeacTasneHa BO BBEAEHWUM W/MNK B CIMCKE NONyYeHHbIX NAaTEHTHLIX AeKnapayui
NCO (cMm. www.iso.org/patents).

Jlioboe ToproBoe HavMMeHOBaHWE, MCMCMb3YEMOE B HACTOALEM CTaHAapTe, ABNSETCA MHpopMaLmen,
NpPenocTaBnNeHHon AN yaobcTea NoNb30BaTENEH, U He 03HaYaeT oL o0PEHKS.

Ana o6bAcHeH WA 4eOPOBONEHOMO XapakTepa CTaHaapToB, 3HaYeHWSA KOHKPETHBLIX TEPMUHOB W Bblpaxe-
HWIA MCO, OTHOCALLMXCA K OLIEHKE COOTBETCTBMS, a Takke WHdopMayum o npusepxeHHocTu UCO.

MpWHUWNBl BeemupHoi ToproBoi opradusadmn (BTO) B TexHuyeckux Bapbepax B Toprosne (TBT).

3TOT AoKyMeHT GbIn NOATOTOBMNEH HA OCHOBE MeXayHapopaHoro ctaHaapTa MCO 16750-1:2018, paspa-
BoTaHHoro TexHW4YeckuM komuteToM ISO/TC 22, Road transport, Subcommittee SC 32 Electrical and electronic
components and general system aspects.

KoHuenuma cepun MCO 16750 sakmovdaetea B TOM, YTOGbI NOMOYb CBOEMY MOMbL30BATENIO CUCTEMAT -
YecKW ONpeAendaTs WIKMNn NPUMEeHATL Habop NPW3HaHHEIX MEXYHapOAHbLIM COOBLLECTBOM YCMOBWIA OKpyXa-
OWer cpefbl, TpeBoBaHWIM K UCMBITAHWAM W SKCMNnyaTaLum, COOTBETCTBYIOWMM PaKTUYECKON cpefe SKCrnny-
arayui BCTPOEHHOTO SNEKTPUHECKOro W 3MeKTPOHHOMC ob0pyA0BaHMA HAa3eMHbIX TPaHCMOPTHLIX CPeacTs, B
KoTopo#i oHo ByaeT paboTaTh M HAXOAWUTLCA B NPOLIECCE CBOETO XMU3HEHHOTO LuKna.

Mpw paspaboTke 3TOro AOKYMeHTa BbiNY y4TEHBI CNEAYIOLLME hakTopbl OKPyXaloLWwen cpeabl:

Feorpacuyeckoe nosoXeHne U KNUMaT

YCMoBUs OKpyKaloLer Cpeabl CyLLECTBEHHO PasnUYaloTCcs B 3aBUCUMOCTM OT KITMMETUYECKUX YCTIOBMIA,
a TakKe CYTOUHBIX N CE30HHLIX UMKMOB. B HACTOALWEM CTaHLapTe yYTeHbl BOSMOXHbIE pasriuims AnanasoHoB
Temnepatypbl, BNaXHOCTH, KONMYECTBO OCAAKOB M aTMOCHEPHLIX YCIIOBMIA, BKNOYAS Mbinb, 3arps3HeHne K
BMUSAHWE BLICOThI HA YPOBHE MOPSI.

Tun TpaHCNOPTHOro cpefcTBa

YCMOBUA OKpyKatolel Cpefbl No-pasHoMY BMUSIOT Ha JOPOXHLIE TPAHCMNOPTHLIE CPEACTBa B 3aBUCK-
MOCTW OT TakMxX KOHCTPYKTMBHBIX 0COGEHHOCTEN TPaHCMOPTHOTO CPeACcTBa, Kak TUM ABWrarensi, MOLHOCTb
LBUraTens, XapakTepUCcTMKL NOABECKM, MACCa TRAHCMNOPTHOTO CPEACTBA, pasMepbl TPaHCNOPTHOMO CPeACTBa,
HanpskeHWe anekTponuTaHWs U T. . B cTaHfapTe pacCMOTPEHb! OCHOBHLIE TWMbl TPAHCTIOPTHBIX CPERCTB,
BKIIOHAA KOMMEPHEeckMe TPaHCMopPTHLIE CPEACTBa (TAKeNbIe rpy30BUKK), NIEMKOBLIE U MPY30BLIE TPaHCNOPT-
Hble CPeACTBa, a TakKe AU3ernbHble 1 GeH3MHOBBIE ABUraTENy.

YcrnoBuA akcnnyaTtauumu TPaHCMOPTHOIO CPeACcTBa U peXuMbl paGoTbl

YCroBus OKpyXaloWwen cpefbl, BMUMAIOWME Ha TPaHCNOpPTHOE CPefcTBO 3HAYUTENBHO pasnuyaloTesa B
33BUCMMOCTU OT Ka4YecTBa A0por, TMNa AOPOXHOro NOKPLITUA, penkeda A0pori, UCNomnbL30BaHUA TPaHCnopT-
Horo cpedcTea (noesnka Ha paboTy, ByKCcMpoBKa, NepeBo3ka rpysa M T. A.) W YCNoBMIM BOXAEHWA. Belnu pac-
CMOTPEHBI TaKME peumMEl paboThl, Kak XpaHeHWe, 3amnyck, BOXAeHWe, oCTaHOBKa U T. 4.
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XKunzHeHHbIH LUK 0GOpyAOBaHUA

BneKTpu4eckoe 1 aNekTPoHHoe 06opyAoBaHME TakKe AOMKHO OblTb YCTOMYMBBIM K BOIBEHACTBUIO OKpY-
XawLLel cpefbl B NPOLECcce U3rOTOBMNEHUSA, TPaHCMOPTUROBKK, NMOMPY30YHO-Pa3rpy30dHbIX pPaboT, XpaHeHus,
cBOPKM TPaHCNOPTHLIX CPEACTB, NPK WX TEXHMYECKOM CBCNYXMBaHUM U PEMOHTE. Takue YCroBMS W MCnbiTa-
HWA PACCMOTPEHBI B paMKax A aHHOM CepUn CTaHAapToB.

Hanp;m(el-me NMUTAaHUA TPAHCNOPTHOTIO CpeacTea

HanpsxeHne nuTaHus WSMEHAETCH B 3aBUCKHMOCTU OT MCMONb30BaHUA TPAHCMOPTHOMO CPefcTBa, pe-
XuMa paboThl, KOHCTPYKLWK ANIEKTPMIYECKOM pacnpefenuTenbHON CUCTEMEI U AaKe KITUMaTUYECKMX YCNOBUIA.
MoryT BO3HWKHYTE cOOM B ANeKTpUYECKOM cucTEME TPAHCNOPTHOTO CPEACTBA, TakMe Kak nepeHanpsxeHue
reHeparopa 1 nepebou B cucTeMax MOAKIKYEHUS. Takve YCNOBMA M UCMbITAHWMS PacCMOTPEHbI B paMKax
[,aHHOM CepyM CTaHLapToB.

MecTo yCTaHOBKM B TPAHCMOPTHOM CpeacTBe

B cepuiHbIX M KOHUENTyanbHbIX TPaHCMOPTHLIX CPefcTBax CUCTEMbI/KOMNOHEHTLI MOTYT yCTaHaBnu-
BaTbCH MPaKTUYECKM B NODOM MECTEe TPaHCMOpPTHOro cpeacTea. TpeboBaHWs, Kacalowwmecs BO3AEHCTBUA
OKpysKatoWer cpeabl, ANA Kaaoro KOHKPETHOrO KOMNOHEHTa B 3HAYUTENBHOM CTENEHW 3aBUCAT OT MECTa ero
YCTAHOBKM. Kakaoe MeCTo YCTaHOBKM B TPAHCMNOPTHOM CPeACTBE UMEET CBOW COBCTBEHHLIA Habop aKkono-
rMYeCcKUX BO3OENCTBUIA. HanpumMep, AManascH TeMnepaTyp B MOTOPHOM OTCEKe CUNBHO OTNIMYAaEeTCH OT Aua-
na3oHa TemnepaTtyp B canoHe. 3To Takxe BEPHO ANA BUBpayUWOHHLIX Harpy3ok. Ho B SToM criyyae pasnudue
He TOMbKO B ypoBHE BMOpaLMKM, HO 1 B TWUNe BUOPaLIMOHHOM Harpy3kM. KOMNOHEHTLI KpenneHus Ky3oBa obbliy-
HO noABeprakoTcA CJ'ka-ial7|HbIM BVI6paL|VIF|M, TOoraa Kak gna CUCTEM/KOMMNOHEHTOB noaBecku apurartend Heo6-
XOAUMO YUMTBIBATE JOMNOMHUTEMNBHYIO CUHYCOMAaneBHYIO BUBpaywvio oT aeuratena. Kpome Toro, yCTpOMCTBA,
YyCTaHOBMEHHbIE B ABEpAX, NogsepralTcd BOMbLIOMY KONMYECTBY MEXaHWYeCKWMX yaapoB NpPU 3aKpoiTUM K
OTKPEITHUK ABEpel.

Mpon3BoAUTENAM TPAHCNOPTHLIX CPEACTB PEKOMEHAYETCA paspaboTaTh pasyMHOE KOMWYeCTBO CTaH-
BapTHblx Habopos TpeboBaHWi ANA pasnUYHbIX TMNOB WM YPOBHEW BO3AEMCTBUI OKpyKalolwen cpeabl. Ota
CTpaTerns No3BonNseT NnepeHocuTs 6e3 U3MEeHEHWA CUCTEMBI/KOMMNOHEHTHI M3 OAHOTO NPOeKTa B A pyron. Kpome
TOro, TOMHbIE TPeboBaHWA YacTo HEM3BECTHLI NPW pa3paboTke KOMNOHeHTa Ana Byaywen KoHUenumn TpaHc-
MopTHOro cpeacTsa. OXuaaemble BO3OEUCTBUA OKpYKaoLer cpefbl 0ObIYHO OLEHWMBAIOTCA HA OCHOBE aHa-
nu3a gpyrux KOHUENUMA TPaHCNOPTHEIX CPEACTB C @aHanordHbIMK yenoBusamy. OfHaKo TPYAHO OnpeaenuTs
npaBUIIbHOE MECTO YCTAHOBKWM M COOTBETCTBYIOWME NPodMnv BO3RERCTBUIN U3-3a KOHDNWKTA Lener Mexay
HaWYMEM HECKOMbKMX KaccoB TpeGoBaHWA M HeoBXo4MMOCTBIO afanTauuy K YpoBHAM TpeboBaHWi N Kax-
A,0ro NPUMOXEHKUS. [pUYMHA B TOM, YTO BO3AENCTBNA OKPYaloLWEeN cpefbl 3aBUCAT HE TONbKO OT MecTa ycTa-
HOBKMW. [pyrMe oCHOBHbIe hakTopbl BNWUAIOT Ha YPOBHKW BO3AEWCTBUA ANA cMCTEM/KOMMNOHeHTOB. Hanpumep,
TWM Ky30Ba, KOHLUeNLUWS TPaHCMMCCHK, MNOTHOCTL KOMMNOHOBKK MOTYT CO3AaBaTh abCoMoTHO pasHble YPOoBHU
TpeBoBaHWIA AN YCTPOWCTB, KOTOPbIE YCTAHOBMEHLI HA Pa3HbIX @BTOMOBMNSAX NPaKTU4YeCKU B OA4HOM MecTe.

KoHuenumsa gaHHoR cepuM CTaHAapToB 3aKioMaeTcs B onpefeneHum knaccos TpeboBaHui A4Ns oTaens-
HbIX TUNOB BO3JEMCTBIN OKPYXKaIOLWWEeR cpefbl. CTaHAapT pasnuyaeT aekTpPUYEcKUE, MEXEHWYECKWE, TepMU-
Yeckue, KMMMaTUHECKWE 1 XMMUYECKMe BOSOEMCTBMS OKpyxatolen cpefbl. Jna Kaxaoro TMna BOsnencTeng
ONpefeneHo HECKONbKO Knaccos TpebosaHWi. Kaxabli knace TpeboBaHWi 0603HaYaeTCa KOHKPETHOW KOp0-
BoW BykBoit. MNonHeln HaGop TpeboBaHWIA K OKPYKaloLLen cpene CO3AAETCA NyTEM onpefeneHna komBuHalmmn
KogoBbIx GykB. Kogosble Bykebl onpefeneHbl B COOTBETCTBYIOLWMX YacTaX JaHHOM cepun cTaHgapTos. Tabnu-
La B NpUNoXeHWM A COOTBETCTBYIOLWMX YacTel AAeT TUMNKWYHLIE MECTa YCTAHOBKM BMECTE C MpUMepamu WX
COOTBETCTBYIOWMX KOAOBbIX GYKB. JNA TUNMYHBIX NPUNOMKEHWA 3TO KofoBble BykBbl, koTopble ByAyT Ucnones-
3oBaTbCH. ECNW NPUNoXeHWe He SBNAETCH TUNUYHBIM K K3-3a STOMC fAaHHble KoMBMHaLUWM KogoBbIX ByKB He
MOTYT BbITb MCNOMNB3CBaHbI, AONYCKAETCA CO3AaTh HOBLIE KOMBWHALWMK KOAOBLIX BYKB ANA STOW Lienn. YTebbl
HW OAHA W3 NPUBEAEHHbLIX KOROBLIX BYKB HE MCNOMNb30BaNaCh NMOBTOPHO, MOMHO CO3LaTb HOBLIE YPOBHW Tpe-
BGoBaHWA, MCNonNb3ya KOAoBYH BYKBY «Z». B 3TOM CryYae KOHKpeTHble TpeboBaHWsa 4omKHbl BblTh onpeene-
Hbl OTAEMBHO, HO XKeNaTensHo He MEHATE METOA LI UCMbITaHWA.

PekomeHayeTca NoNb3oBaTENO PACCMOTRETL, MO KpadHer Mepe, cnefyiolne yenoBMs YCTaHOBKK ANd
MCNBITYEMOrO YCTPOWCTBA B OTHOLLEHWK SNEKTPUYECKOro, TENMOBOTO, MEXaHWYECKOTO, KNMMaTUYECKOro 1 Xu-
MWUYECKOTO BO3AEMNCTBIS.
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a) OTBeTCTBeHHOCTb NpoU3BoAuTeNei

M3-32 TEXHOMOMMYECKMX OrPAHUHEHWA UMW PANKMYMIA B KOHCTRYKLIMK TPAHCNOPTHOMO CPeacTBa, U3roTo-
BWTENIO TPAHCMNOPTHOMO CPEN,CTBA MOXET NoTpeboBaThcs pa3mMelleHiie KOMMCHEHTa B TOM MeCTe, FAe OH He
MOXET MPOTUBOCTOATE YCMNOBUAM OKPYXatoLen Cpefbl, yKkasaHHbIM B OQHOW U3 YacTei. B aTux obctoAatents-
CTBax NPOW3BOS UTEMb TPAHCNORTHOMO CpeacTea obA3aH NPefocTaBuTb HEOBXOAMMYIO 3aLLKMTY KOMMNOHEHTA OT
BO3AENCTBNA OKPYXaloLLEer Cpeabl.

6) MpUMEHMMOCTb K XryTam NpoBOJOE, KAaGenfiM u 3NeKTPUYECKUM pa3bemMam

XOTH HEKOTOPbIE YCNOBKUA OKPYKAOLEN Cpefbl M NCMbITaHWa MOTYT MMETh OTHOLLUEHMWE K KryTam Mnpo-
BOA0B, KabensaM U pasbemMam TPaHCNOoPTHOIO cpeAcTea, 0bnacTe NPUMEHEHWS CTaHAAPTOB fAaHHON Cepun He-
AOCTaTOMHA ANs UCNONb30BaHWS B Ka4YecTBE NONHOLEHHLIX cTaHaapToBs. [oaToMy AaHHas cepus CTaHAapToB
He NpeaHasHadveHa ANg HeNOCPeaCTBEHHOMD NPUMEHEHWH K TaKWMM YCTPOMCTBaM W oBopyaoBaHuio. Anga HuMx
Heobx0aMMO MPUMEHATL COOTBETCTBYIOLWME CNELMan3MpoBaHHLIe CTaHaapThI.

B) MpuMeHMMOCTL K AeTanaM Unu ysnam o6opyaoBaHua

B AaHHOW cepun CTaHAAPTOB ONpederneHbl YCIOBKUA OKPYKatoLWER cpefbl M UCNbITaHWA SNEKTPUHEcKoro
W ANEeKTPOHHOTO 06OPYA0BaHWA, HEMOCPEACTBEHHO YCTAHOBIMEHHOMO Ha UMW B TP@HCMOPTHOM cpepcTee. OH
He NpefHasHadeH AN8 HENOCPEACTBEHHOMO NPUMEHEHWS K AETandM WK y3anaM, KOoTopble ABMATCH YacTbio
obopyaoBaHuA. Hanpumep, HW ogHa M3 YacTell He A0MKHa NPUMEHSATECH HEMOCPEA CTBEHHO K MHTErpansHbIM
cxemaM (MC) 1K AUCKPETHBIM KOMMNOHEHTaM, SNeKTPUYECKUM pasbeMam, nevatHelM nnaram (M), aatdu-
Kam, Aucnneam, sneMeHTaM ynpasneHs U T. [., KOTopble BCTpoeHbl B 0BopyaoBaHWe MK yCTaHOBNEHB! Ha
HeM. Bo3neWcTBUA ANA TakMxX AETaneml 1 yanoB MOryT OTWMYaTLCA OT OMMGAHHEIX B KaKoR-Nvbo K13 YacTed.

C apyro CTOPOHbI, XENaTeNbHO MCNoNL30BATb ANA MOLENUPOBaHWA YCNOBUA OKpyXatoWwen cpefbl 1
NPoBEPKM TPeGOBAHWA K AETaNAM M yanam, npedHasHaveHHbIM ANSA MCNOoNb3oBaHUA Ha TPaHCMOoPTHLIX CPea-
cTBax. Hanpumep, gnanasoH Temnepatyp oT MUHyc 40 °C po nnoc 90 °C moxeT 6biTh yKasaH ansa cbopkw,
cofepxallei oetanuy 1 aneMeHThl, UMeLLWe pEKOMEHAOBaHHbIA TEMNEPaTYPHBIM danasoH oT MuHyc 40 °C
o nnoce 70 °C, ¢ y4eToM ee Harpesa Ha 20 °C.

r) MIpMMeHMMOCTL OTHOCUTENIbHO CUCTEMHON MHTErpauumu U NPOBepKn

Monb3osaTento cnegyeT UMETb B BUAY, YTO cdhepa NPUMEHEHWA HacToAWEro ctaHaapta orpaHuyeHa
YCNOBMAMMK U UCTIBITAHUAMK Ha YPOBHE 0B0PYAOBAHWA U MOSTOMY HE OTpaXaeT BCe YCNOBUA WM UCMbITAHKUA,
HeobxogMMble ANS NONHOM NPOBEPKM CUCTEM TPAHCTIOPTHOIO cpeacTBa. MoryT noTpeboBaTheCs MCMLITaHWA Ha
3KOMNOrMYHOCTE M HAAEXHOCTE Ha ypoBHEe YacTei obopyaoBaHuA M CUCTEM TPAHCMOPTHOIO CpeacTBa.

Hanpumep, HacToALWMiA cTaHaapT He obasartenbHo obecnedmsaeT cobnoaeHwe TpeboBaHMin K OKpyxXa-
toWer cpefe M HagexHOCTU AN NagHblX COEAUHEHWIA, HEMAAHbIX COEMHEHUHA, MHTErparnbHbIX MUKPOCXEM W
T. 4. XapakTepuCTWKWN Takux SMEMEHTOB AOMKHbI DbiTb rApaHTMPOBaHLI Ha YPOBHE AeTanu, marepuana wunu
cOopkK. AHanorn4HbIM 06pasoM ANA NoATBEPKAEHWA BOSMOXHOCTI UCTIONb30BaHWMA 060pYA0BaHWA B TpaHC-
NopTHOM cpef,cTBe TpebyioTca UCMbITaHUA Ha YPOBHE TPaHCMOPTHOMO CPefcTBa U CUCTEMBI.

Vi
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NPEABAPUTENbHbLIW HALUOHANBbHBLIN CTAHOAPT POCCUACKOWN ®ELEPALUN

7] HTennekTyanbHble TPAHCNOPTHbIE CUCTEMBbI

YCINOBUS OKPYXXAIOWEN CPEALI U UCTBITAHUA BNEKTPUYECKOIO
1 ANEKTPOHHOIC OBOPYINOBAHWA

Yacte 1

OB e NONOXeHUA

Intelligent transport systems — Environmental conditions and testing for electrical and electronic equipment —
Part 1: General

Cpok penctena — c 2021—01—01
no 2024—01—01

1 O6nacTb NnpUMeHeHua

HacToALLMA CTaHaapT OTHOCUTCA K SNEKTPUYECKUM U NEKTPOHHBIM CUCTEMAaM/KOMNOHEHTAM ANA TpaHe-
MOPTHEIX CPeACTB. B Hem onvchIBAIOTCH NOTEHUMAnNbHLIE BO3AENCTBUA OKPyXKaloLWEer cpefbl U oNpenenaloTca
WCNbITaHWA 1 TpeboBaHWs, PEKOMEHAYyeMble ANA KOHKPETHOTO MECTa YCTaHOBKK 3MEKTPUYECKUX W AMEeKTPOH-
HbIX CUCTEM/KOMNOHEHTOBR Ha/B TPAHCMOPTHOM CPeaCcTBe.

HacTosAwmin cTaHfapT conepxuT onpegeneHna 1 obume 3ameyaHna M He oxeaTeiBaeT TpebosaHuA K
3NEKTPOMarHUTHOM coBMecTUMocTH (OMC).

2 HopMaTUBHbIe CCbINKu

B HacToAWeM cTaHfapre UCMoNb30BaHbl HOPMATHMBHBLIE CCLIMKK Ha cneayowue cTaHaapThl:

MHCT 412—2020 UHTennekTyanbHbIe TPaHCMOPTHLIE CUCTEMbI. YCNOBKUA OKPYXaloLen cpenbl U Ucnbl-
TaHWA SNEeKTPUYECKOro W anekTpoHHOro obopynoBaHua. YacTs 2. SnekTpudeckue Harpyskm

MHCT 413—2020 MHTennekTyansHbIe TPaHCMOPTHLIE CUCTEMBI. YCNOBUA OKPYXKaloLWwen cpefbl U Ucnbl-
TaHWA ANEKTPUHECKOTO W 3MeKTPOHHOMo obopyaoBaHKA. YacTb 3. MexaHuJeckue Harpysku

MHCT 414—2020 MHTennekTyansHble TPaHCMOPTHLIE CUCTEMBI. YCNOBUA OKPYXaloWwen cpefbl U Ucnbl-
TaHWA ANEKTPUHECKOrO M aMeKTPOHHOro obopyRoBaHuaA. HYacTb 4. KnumaTuieckue Harpysku

MpumeyaHue — [Npu NoNbL30BAHUK HACTOALLUM CTAHAAPTOM LienecoobpasHo NPOBEPUTL AEHCTBUE CCbINMOUHBIX
CTaHJapToB B MHGOPMaLUWUOHHOK cucTeMe obLLEro Nons3cBaHus — Ha oduluansHoM caiiTe degeparnbHoro areHTcTea no
TEXHWYECKOMY PEryriMpOBaHUIC U METPOMNOTMM B CETU MHTEpHET UK Mo eXerogHoMy MHAOPMaLUoOHHOMY yKasaTento «Ha-
UWCoHanbHbIe CTaHAaPTRI», KOTOPLIA OMYBrNUMKOBaH NO COCTOSAHUIO Ha 11 AHBAPA TeKyLero roaa, U No BHMYCKaM exeMecsy-
Horo MHgpopMaLMOHHOTO ykasaTensa «HayuoHanbHee craHaapThl» 3a TERyWWid ro. Ecnu 3ameHeH coblNoYHbIA cTaHAapT,
Ha KOTOpLIA AaHa HeAaTHPOBaHHAA CChINKa, TO PEKOMEHAYETCA MCMONb3OBATH JEACTBYIOLLYHO BEPCHUIO ITOMO CTaHjapTa
C YYETOM BCEX BHECEHHLIX B AaHHYHO BEPCUI0 U3MEHEHUIA. Ecrnu 3aMeHeH cCbiNOYHLIN CTaHAapT, Ha KOTOPHIA gaHa AgaTw-
poBaHHasA CChINKA, TO PEKOMEHAYETCA UCNONB3OBATE BEPCUIO STOTO CTAHAAPTA € YKa3aHHLIM BhILLE rOfoM YTBEpXAEeHUsA
(NMpuHATKA). Ecniu nocne yTBep:KAeHWS HACTOALLEro CTaHAAPTa B CCLINTOYHBIA CTaHAAPT, Ha KOTOPHIA faHa AaTUpoBaHHasA
CCbINKa, BHECEHO W3MEHeHWe, 3aTparnBarllee NoNnoXXeHWe, Ha KOTOPOe AaHa CObINKA, TO STO NOMNOXEHWE PEKOMEHAYETCH
NpUMeHATE Bes yueTa AaHHOro M3MeHeHUs. ECMK CCBINOUHbIA CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NoNoXeHWe, B KOTOPOM
JaHa CChINKa Ha Hero, PeKoMeHAYeTCA NPUMEHATE B YACTU, HE 3aTparMBaioweil 3Ty CCbINKYy.

WzaaHne ochuumnaneHoe
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3 TepMuHbI ¥ onpeaeneHnn

B HacToslem cTaHAapTe NpuMeHeHbl cnefytolve TEPMUHBI C COOTBETCTBY IOWWUMW ONPeAeneHUAMM.

3.1 MakcMManbHoOe 2HaYeHue TeMnepaTypbl oOKpyXaiowero sosayxa T, ... 3HauyeHWe Temnepa-
TYPbl OKPYKaIOLLEro BO3yXa, KOTOPOE MOXET BPEMEHHO HAabnioaaTbCsd B MOTOPHOM OTCEKE MOCIIE OCTAHOBKM
TPAHCMOPTHOMD CPEACTBA W BbIKITIONEHUS A BUraTensd.

3.2 HoMHMHarnbHoe HanpsxeHue Uy : 3HajueHWe HanpsKeHWs, UCToMNb3yemMoe AN oN1caHua anekTpu-
YecKOW CUCTEMBI TPaHCNOPTHOO CpefcTBa.

3.3 MakcuManbHan pabouan Temnepatypa T . . MakcymanbHOe 3HaYeHWe TeMNepaTypbl OKpyXato-
LWew cpedbl, NPW KOTOPOH CUCTEMBI/KOMMOHEHTLI MOTYT paboTaTk HernpepbIBHO.

3.4 MuHuManbHaa pabovana Temneparypa T, ;@ MUHMManNbHOE 3HAYEHWe TemnepaTypbl OKpyXKato-
e cpedbl, NpK KOTOPOH CUCTEMBI/KOMMNOHEHTLI MOTYT paboTaThb.

3.5 TemnepaTypa okpacku Kysoea T : MakcuManbHad Temneparypa, KOTopas MOXET BO3HWKHYTb
NpwW oKkpacke asToMoBKNA B NPOLecce peMoHTa.

3.6 NUKOBOe HanpaXeHue Upp: Mexnukosoe HanpsKeHWe nepeMeHHOro Toka (aMnNnauTyga Hanpsaxe-
HUA OT NWKa L0 NKKa).

3.7 HanpsxeHne nuTaHua Ug: HanpaxeHua anekTpuyeckom CMCTEMBl TPAHCMOPTHOTO CPeacTea, KoTo-
POE 3aBMCUT OT HArpy3Kkn CUCTEMBI U YCNOBUIA paboThl reHepaTopa.

3.8 MMHMUManbHOe HanpskeHWe NUTaHUA Ug, .. Camoe HM3Koe HanpsiKeHWe NUTaHua B yKasaHHOM
AuanascHe HanpsmKeHWA MUTaHua Knacca NPonsBoaMTENBHOCTK A.

3.9 MakcuManbHoe HanpsaxeHue nuTaHua Uy, . : MakcumarnsHoe HanpaxeHne NUTaHns B ykasaHHOM
[uanascHe HanpsmKeHWH Krnacca npomusBoguUTENLHOCTU A

3.10 HanpsxeHne NUTaHuA B paGovem pexxume 3 U, : HanpsxeHue nutaHua ana paboTtarowero re-
HepaTopa.

3.11 HanpaAXeHUe NUTaHKA B pabouem pexume 2 Ug: HanpsikeHve nutaHua Ana He paboTaloLero
reHepaTopa.

3.12 HanpAXeHHe UCMIbITAHUA: HanpsxeHwe, NoAaBaEcMoe Ha UCTILITbIBAae@MOe YCTPOMCTBO BO BPemA
nenbITaHaA

4 Knaccud Mkaumsa no MecTy YCTaHOBKHN

4.1 MoTOpHbIiA oTCek

YCTPOMCTBO A0MNXHO BbITb YCTAHOBINEHO:

- Ha KysoBe;

- Ha pame,

- Ha BNYCKHOM KONNeKTope agBurarend,

- Ha BMYCKHOM BO3[yXOBOAE Nepef BO3AYLWHLIM DUMETPOM;
- Ha gBurarene;

- B ABUWrarene,

- Ha TpaHcMmuccun/peTapaepe (sameanurene);

B TpaHcMuccuu/peTapaepe (3aMennurene).

4.2 NMaccaxupckuii canoH

OcobeHHOCTH YCTaHOBKM YCTPOWUCTBA:

- 6es ocobbix TpeboBaHwiA,

- MoABepraeTcs NPAMOMY CONMHEYHOMY U3MYYEHUIO;

- MojBepraeTcs BO3RENCTBUIO M3Ny4aeMoro Tenna (KpoMe CONMHEYHOro UanyyYeHus).

4.3 BaraXHbli oTcek/rpy30Boil oTcek
YCTPOMCTBO YCTAHOBNEHO BHYTPU.

4.4 KpenneHue cHapyXu/B NONOCTAX

YCTPOWUCTBO KpenuTca:
- K Ky3oBy;



MHCT 411—2020

- K pame;
- NoA AHULLEM KY30Ba/B KONECHOM HULWWE: MOAPEeCCopeHHble Macchl MMM HENOAPECCOPEHHBIE MacChl (KO-
neco, KPOHLWITERH koneca, ocb),
- Bf/Ha aBepun canoHa,
K KPbILLKE MOTOPHOIO OTCEKA,
K KpblLKe/nBepy barakHoro oTaeneHus,
K Kpbllwke GaraxHuka/neepun astobyca;
B NONOCTAX: OTKPLITLIX CHAPYXW UIMTU OTKPLITLIX B CTOPOHY CanoHa,
B CrelManbHbIx oTcekax (Hanpumep, batapeliHbIi oTCek).

4.5 [ipyrue MecTta yCTaHOBKH

Jna HEKOTOPLIX MECT C OCODLIMM YCMOBUSIMU OKpPy3KaIoLLEN cpefbl (HanpUMEP, CUCTEMA BhIMycka) CTaH-
[apTHble cneyudukaymm He MoryT BbiTb NpefocTaBneHbl. B aTUX cnyyvasx napameTpsl BO3NEWCTBUS OKpyXa-
loLLeit cpeabl AOMKHbI ObITh YkasaHb! B cneludukaLmm yeTporAcTea.

5 PexumMbl paboTthbl

5.1 Pexum pa6otbl 1

Mpw faHHOM PeXUME Ha UCTIbITYEMOE YCTPOMCTBO HE [OMXHO NOAABaTLCA HaNpaXeHue.

Pexum paboTbl 1.1: yCTPOUCTBO HE NOAKINICYEHO K XKryTy NPOBOAOB.

Pexum paboTbl 1.2: yCTPOWCTBO NOAKMICMEHO K KIYTY NPOBOAOB, MMUTUPYIOLWEMY NPOBOAKY TPaHCNopT-
HOro cpefcTaa.

5.2 Pexxum pabotbl 2

MpW AaHHOM PEXMME WCTILITEIBAEMOE YCTPOMCTBO PABOTAET ¢ MOAKNOYEHMEM K UCTOYHUKY NUTAHWA ©
Hanpa;eHrem UB’ KaK Ha TPaHCMNOpTHOM cpeacTBe C BbIKNIOMEHHBIM ABUraTenem U ¢ NoaKniHeHHbIMK anek-
TPUHECKMMU COELUHEHNAMM.

Pabounii pexnm 2.1: dyHKUUM CUCTEMBI/KOMMNOHEHTHI HE aKTMBUPOBAaHbLI (HANPUMEP, CRALLMIA PEXMM).

Pexim paboThl 2.2: CMCTEMBI/KOMMOHEHTHI C ANEKTPUYECKUM YNPaBNeHeM 1 ynpasneHuemM B TUNUYHOM
pexume paboThl.

Pexim paboTel 2.3 CUCTEMBI/KOMMOHEHTBI C 3MNEKTPMYECKUM YNpaBNeHWeM W ynpasneHrem np MUHU-
ManbHOW Harpyske.

Pexum paboTel 2.4: CUCTEMBI/KOMMOHEHTEI G 3NEKTPONPUBOAOM W yNpasneHnem npu MakCUMarbHON
Harpyske.

5.3 Pexxum pabotbl 3

[MpW L@aHHOM peXuMe MCTBITLIBAEMOE YCTPONCTBO paboTaeT ¢ NofKNKYeHUEM K MCTOYHUKY NUTaHKA ©
HanpsXeHveM Uy, Kak Ha TpaHCNopTHOM CPEACTBE C BLIKMIOHEHHEIM ABUraTenem W ¢ NoAKIioHeHHBIMU arek-
TPUYECKMMU COELMHEHNSMM.

Pexum paboTsl 3.1: dyHKLMM CUCTEMBI/KOMMNOHEHTLI HE 8KTUBMPOBAHKI.

Pexum pabotbl 3.2 CUCTEMBI/KOMMOHEHTHI C ANEKTPUHECKUM YNPaBNeHWEM M yNpaBneHemM B TUNMNYHOM
pabovem pexumMe.

Pexum paboTsbl 3.3: CUCTEMBI/KOMMNOHEHTLI C SMNEKTPUYECKUM YIPaBNEHWEM W ynpasneHnem npu MUHKU-
ManbHOW Harpyske.

Pexum paboTtel 3.4 CUCTEMBI/KOMMOHEHTEI C BNEKTPUHECKUM NMPUBOAOM W yNpaBneHneM npu Makcu-
MarnbHOW Harpyske.

6 Knaccucukaumnsa ¢ yHkunoHanbHoOro cratyca
6.1 O6wKMe nonoxeHua

B aToM pasgnene onvcaHo dyHKUMOHaNbHOE COCTOSHWUE UCTBITHIBAEMOrO YCTPOMCTBA BO BpeMsa U nocne
MCMbITaHWA.
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MuHMMansHoe (.pyHKLWIOHaJ'IbHOG COCTOAHWE LOMMHO BbIThb YKa3aHO OnA KaXnoro NCnblTaHuA. ﬂ,OI’IOﬂ-
HUTENbHbIE TpeGOBaHVIH K UCNbITAHMAM MOIYT BbITE CormacosaHbl MeXay noctaBLUWMKOM M NPOMN3BOAUTENEM
TPaHCNOPTHONO cpenctaa.

HexenaTenkeHule onepayn McnbltblBaemMoro YCTpOHCTBa He A0MNyCcKakTCA HK B OAHOM M3 chnefyrowmx
KNaccoB.

6.2 Knacc A

Bce gyHKLMM YCTPOMCTBA/CUCTEMBI BBINOMHAKTCA B COOTBETCTBMM ¢ KOHCTPYKTOPCKOM W aKCnnyaTaym-
OHHOM JOKyMEHTaLMel BO BPEMS M Nocne UCMbITaHMUA,

6.3 Knacc B

Bce dyHKUMKM YCTPRORCTBA/CUCTEMBI BLINOMHSAIOTCA BO BPEMS WUCMLITAHUA B COOTBETCTBMM C KOHCTPYK-
TOPCKOW W aKcnnyaTaLMOHHON AokymeHTaumeh. OgHako ofHa WK HECKONBKO OYHKUMIA MOTYT BbIXOAWTL 3a
npenensl ykasaHHoro gonycka. Bee dyHKUMKM BO3BpaLLaoTca aBTOMaTUYecKM B HopManbHble Npeaensl nocne
ucnbITaHuin. OyHKYMM NaMATW AOMKHLl COOTBETCTBOBATL TpeboBaHuAM Knacca A.

M3roToBMTENL TPAHCNOPTHOIO CPERCTBa AOSIKEH YKa3aTh, Kakasa PyHKUMA UCMBITEIBAEMOTO YCTPOMCTBRA
[oMmKHa paboTaTk BO BPems MCMBITAHWA B MOMHOM COOTBETCTBMM C KOHCTPRYKTOPCKOM WM SKCNMyaTalMOHHON
AOKyMEHTaLUMeR, U napaMeTpbl Kakol dyHKLUMM MOTYT BEIXOAUTL 3a Npefenbl yKasaHHoro Aonycka.

6.4 Knacc C

OnHa WK HeCKONbKO PYHKUWMIA YCTPONCTBA/CHMCTEMBI BO BPEMA MCMLITAHWA paboTakoT BO BpeMA Wc-
NbITAHWA HE B COOTBETCTBMM C KOHCTPYKTOPCKOM M 3KCMMyaTaLMOHHON AOKYMEHTaUMEN, HO aBTOMAaTUYECKK
BO3BpaLLAtOTCA K HopManbHoM paboTte nocne UcnblTaHuii.

6.5 Knacc D

OnHa 1N HeckonbKo YHKLUMIA YCTPOMCTBA/CUCTEMEI HE BLINOMHAKOTCHA BO BPEMSA UCTBITAHWA B COOTBET-
CTBWW C KOHCTPYKTOPCKOW WM 3KCNMyaTaUMOHHOM 4 OKYMEHTALMER 1 He BO3BpALLAOTCH K HOpMarbHoi paboTe
nocrne MCMbITaHWA, Noka yCTPOWCTBO/CUCTEMa He ByayT nepesarpyeHbl NpocThiM AEeNCTBMEM «onepatop/
WCMOMNb30BAHME Y.

6.6 KnaccE

OpHa Unu HeCKOMNbKO dyHKUMIA YCTPOWMCTBA/CUCTEMBI HE BLINOMHSAKOTCA B COOTBETCTBUM C KOHCTPYKTOP-
CKOM W 3KCMMyaTalMOHHOW [OKYMeHTaLMel M He MOTyT GbiTh BO3BpaLleHbl B Hagnexallee cocTosHWe 6e3
PEMOHTa UMK 3aMEHE! YCTPONCTBA/CUCTEMBI.

7 UcnbiTaHua u TpeboBaHuA

7.1 O6wmMe nonoxeHUA

3HaveHus, ykazaHHble B NHCT 412—2020 — MNHCT 414—2020, oxBaTbIBaKOT OCHOBHLIE TpeboBaHWA.

HMcnelTeiBaeMble YCTPOACTBA, NpefHa3HaqYeHHble ANA YCTAHOBKM B HECKOMBKO Pa3HbIX MEeCT, AOMKHbI
BbITb MCMBITAHLI HA COOTBETCTBME TPeBOoBaHUAM ANA MecTa C CaMbIMW KECTKMMMK YCIIOBUAMM OKPYHaIoLLEN
cpeabl.

7.2 O6wune ycrnoBus NpoBegeHUA UCTIbITAHWNA

Ecnn He yKasaHo MHOE, BCe MCMbITAHWA A0IMKHBI MPOBOAMTLECA NPW KOMHATHOM TeMnepaType (23 £ 5) °C
M OTHOCUTENBHOW BNaMHOCTK OT 25 % Ao 75 %.

HanpsikeHWs nNpy MCNBITaHWAX SOMKHEl COOTBETCTBOBATE 3HAUEHWAM, yKasaHHeIM B Tabnuue 1, ecnu
WHbIE 3HAYeHWA He YKasaHbl B ApYToM YacTW UK YacTax AaHHOW Cepun UNK He cormnacoBaHbl NoNe30BaTensamMm
HacTosILLEero cTaHgapTa, M B 3TOM Clyyae Takme 3HauYeHWA [OMKHbl BbITh 380Ky MEHTMPOBaHLI B MPOTOKoNax
UCTIBITaHWA.
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Tabnuua 1 — HanpaxeHwe npu UCNBITaHWAX ArA pexumos pabotel 2 1 3 (cm. pasgen 5)

HanpsaxeHne Npu UcnbiTaHWAX

Cucrema B12

Cuctema B24

UpP

14+0.2

2802

Ug?

12+02

2402

1) Uy, = Asurarens/reHeparop pabotaer (pexnmM pabotsl 3).
2) Ug = HanpsikeHue GaTapen (pexum paboTsl 2).

7.3 NocnepoBaTeNbHOCTb NPoBeAeHUA UCTIBITAHWUA

[NnaH NpoBeAeHNA UCTbITaHWi AoMnXeH BbITb COMMacoBaH nepeq UCNbITAHUAMMK C YKasaHWEM TUNa, Ho-
Mepa, KoOMOKWHaUWK 1 NocnenoBaTenbHOCTM OTAENbHBIX UCNbITAHMHA.

Ans ycTporcTBa/cucTeMbl A0MKHBI BT onpeaeneHbl PecYypCHbIE UCMbITaHWA, ONUCaHHbIE B NMNaHe Uc-
NbITaHKWIA.

MpumevyaHune — CM. NpUnoxeHue A.
8 OBo3HayeHun

8.1 OO Kne NONoXeHun

Ha pucyHke 1 nokasaHO KOAWUPOBaHWE YNOMSAHYTbIX UCMbITAHWIA YCTPOMCTB AN TEXHUYeCKMX cneludu-
KaLWi u/nu A pyrol AoKyMeHTaLum.

HanpsikeHue nuTanun MexaHuuecxue Pa6ouan
BO3AEWCTBUA TemnepaTypa
Tpenﬁgga:rur? 2 Tpe6oearus TpeGosanus
o cm. MHCT 413 oM. MHCT 414
SnekTpudeckue MexaHuyeckue Knumaruyeckue
Koa UCO 16750 -1 2 -3 -4 5 -6
A
Knumatnueckne Xvmudeckune 3awuTHble
Kn:l::::::::oe XuMunyeckue BO3QENCTBUA 3awuTta
TpeGosaHus Tpe6osanus TpeGosanms
em. MTHCT 414 cM. UCO 18750-5 cM. UCO 20853

PucyHok 1 — PacnpegeneHne kogos ANA BULOB NCMbITaHWIA

fptimep — MHCT UCO 16750-A-A-H-A-A-1P6K9IK

B 9TOM NpyMepe Bhile NoKazaHo 06o3HaveH e TpeboBaHWA OKpyXKatoLLer cpefbl A9 CUCTEMbI/KOMNO-
HEHTa C yKasaHWem:

- TpeBOoBaHWIA K 3reKTPUHECKON Harpyske B COOTBETCTBMM C KOA0BOM Byksoi A B NMHCT 412—2020;

- TpeBOoBaHW K MEXaHWYECKOMY BO3AEMCTBMIO B COOTBETCTBUM C KOQoBOK Byksoi A B NMHCT 413—2020;

- TpeboBaHwii K paboudein TeMnepaType B COOTBETCTBMM C KOQOBOM Byksoin H B NMHCT 414—2020;

- TpeGoBaHWA NO YCTOMUMBOCTM K KIMMaTUYECKOMY BO3AENCTBMIO B COOTBETCTBUI C KOQOBOW BYKBOM A
B MHCT 414—2020.
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8.2 Ucnonbzoeanue koga Z «[o cormacoBaHuio»

HacToALuiA cTaHaapT yYdTeiBaeT ocobble NOTPeBHOCTU M CUTYaL MK Bnarogapsa UCNoNbL30BaHWIO kofa Z
«Mo cornacosaHuioy. Mcnons3oeaHue koga Z [oN¥HO BbITh OrpaHUYeHs cnyyYasamu, korga nocTabLmk obopy-
J0BaHUA MNK NPOW3BOAWTENE TPAHCMOPTHOMO CPEACTBA MK 06a ONPEaenaoT, YTO YCNOBMA UMW UCNbITaHKS,
onpefeneHHble B HacTOALWEM CTaHAapTe, ABMNAKTCA:

- He noaxofsLMMM ANA JOCTMKEHWA KernaemblX Lerneil kavecTsa/HageKHOCTW NpoayKLMu;

- HenpakTUYHbIMM.

B cnyyae mecnonb3oBaHusa koga Z «No cormacoBaHMio» OMKHO ObITh 3a40KYMEHTUPOBAHO CnegytoLee:

- obocHoBaHMWe (NpWYMHAa) OTKa3a OT UCMOMb30BaHWA CTAHAAPTHLIX YCMOBUA OKpYHatoLel cpenbl Unu
MCMBITAHWA;

- NonHoe on1caHKe YCnoBWa UMM MCMBITAHWUA «NO COMMacoBaHMIO»;

- AaHHble 1 obocHoBaHWe ANS NOATBEPKAEHNS NPUrogHOCTM YCIOBUA MMM MCMbITAHWA «NO cormacopa-
HUIO»;

- nobasn KoHKpeTHaA MHopMaLMa, Kacatolwancy koga Z «no CormacoBaHuio», NPUBEAEHHad B HacTos-
wem ctaHaapre n NHCT 412—2020 — MNHCT 414—2020.

- nocTasLuK oBopynoBaHUA W NPOUSBOAMTENL TPAHCNOPTHOMC CPefcTBa AOMKHLI COMMACKUTLCA C TEM,
YTO QOKYMEHTALMA MO COrMacoBaHMio» OTBEYaET B3aMMHbIM TpeboBaHuAM.
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MpunoxeHue A
(cnpaeovHoe)

Mpumep NNaHa nocneaoBaTenbHOCTU HCNbITAHWK

Ha pucyHke A.1 nokaszaH npuMep oOpPMIEHNs NnaHa UCNLTaHua. OH HEe MOXET BbiTb UCNOMNB30BaH KaK TOYHBbIN
WwabnoH Ana hakTUIecKoro nnaHa UCNbITaHui.

MpumeuaHue — OTaenbHbIe UCNBITAHWA MOTYT NPOBOAUTLCA MNAPANMENbHO C YYETOM 3KOHOMUUECKUX W Bpe-
MEHHbIX OrpaHUYEeHNI.

MapameTpb! UCTIbITAHWIA

y N=3 yN=3 yN=3 N=3
Huskasa Temnepatypa Apyron Tect A PecypcHLe Opyrve
‘ + UCnbITaHUA ucneitTadus X
{cM. MpunoxeHue B)
Bricokas Temneparypa Apyme
ucnbiTaHua A1
\
Temnepartypa i
T o]
1 UCMbITAHUSA !
BbicTpoe uameHeHune L..—>. T =" J
TeMneparypbl
MCNbITaHWI
\
UenbitaHua

H8 KOHAEHCALMIO

i
MapameTpb! UcnbiTaHuin

PuecyHok A.1 — Cxema chopMUpoBaHUA NnaHa UCNbiTaHuii (MpumMep)
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MpunoxeHue b
(cnpaBovHOE)

Mpumep pecypcHbIX UCMNBITAHUA/OTYET O HAAEKHOCTH

B.1 O6wWwne nonoxeHuA

B gonorHeHve K BO3OESNCTBMIO OKPYXAWLEN CPeabl YCTPONCTBA/CUCTEME!, UCMOMb3YeMble B TPAHCNOPTHOM cpega-
CTBE, MPW BLINOMHEHUW CBOUX OyHKLMA ByayT NOABEPraTbCA Harpyskam, UMeHyeMblM (OYHKLMOHAMbHBIM I HArPy3KaMmu.

OTW Harpyskn MOAENMPYIOTCA PeCYPCHLIMWU UCMBITAHUAMM, KOTOpble OGBIMHO BKIHMAKT KOMBUHALMIO MYHKLUO-
HaMbHbLIX HArPy30K W COOTBETCTBYHOLLMX BO3ASACTBUA OKpYXatOLWel cpeabl, BOSHUKAKLWMX O4HOBPEMEHHO.

3TW MCNBITAHWA BLINONHAKTCA B COOTBETCTBUM ¢ MPOrpaMmMami, NonyYeHHBIMW Ha NpakTUKe.

B.2 Llenb pecypCHbIX UCNbITAHWA

B.2.1 O6wune nonoxeHuna

CnepnyeT pasnuyaTh 4Ba NPUHUUNWANBHO PasHbLIX TUMNa UCMBITAHWA B 3aBUCHMOCTH OT WX Lenen.

B5.2.2 BoaMOXHble HEQOCTATKM KOHCTPYKUMN

Ina obHapyXeHUs HEQOCTATKOB KOHCTPYKUUM UCMONB3YHT UCMBITAHWA B PEXUME peanbHOro BPEeMEeHU UM YCKo-
pPEHHblE pecypcHble UCMbITAHWA (C COOTBETCTRYIOLLUM YBENUYEeHWeM Harpysku). KOHCTpYKUUA MOXET BuITh NpoBepeHa Ha
(PYHKUMOHAINBHBIE HAarpy3KkW B COMETAHWMMA C BO3ASHCTBMAMU OKpyXarwen cpegbl. Kak npaBuno, ANA AOCTUXEHUA 3TOM
Lenu [OCTaToO4HO TOMBKO HEBOMLLIOrO KONMYecTBa UCMbITLIBAEMbIX YCTPORCTB. TeM He MeHee NonyJYeHHble pesynbsrarsl
He NoAXOAAT ANA 3aKIKUEHUA O HAAEXHOCTH, TaK KaK KOMMYEcTBa TeCTUPYEMbIX YCTPOWCTB CNULWKOM Maro And cTaru-
CTUYECKM NPaBUITBHOMO BLIBOAA.

B.2.3 HagexHocTb

OnpegeneHne HaeXHOCTW — 3TO COBEPLUEHHO Apyraa 3agava. [lna ee pelweHWA npeanaraeTca cneayownin no-
LaroBLId MeToa:

- OnpeAenuTb TUMN BO3AeACTBNSA, OTHOCALLMIACA K CPOKY CNyXObl N XapakTepHBIR ANA YCTPOWCTBA/CUCTEMBI, U ONpe-
AennTb TUM NPOBOLMMOTO UCTLITaHNS,

- OMpeaennTb NapaMeTphl BO3AEWCTBUA Ha NpaKTUKe, Hanpumep spema paboThl, cpegHIon TEMNEPaTypy U T. 4.,

- yKasaTb BEPOSTHOCTb OTKA3a U YPOBHWU JOCTOBEPHOCTU U PACCUMTATb HeobxoAuMoe KONUUECTBO UCNBITLIBAEMbIX
YCTPOWCTE MM ANUTENBHOCTL UCTLITaHWIA HA OCHOBE NPAKTUUECKORA HAarpy3kn — Ha OCHOBE CTATUCTMYECKON KOPPensLuu.
Kak npaeuno, sToT pacuet Tpebyer 60nblioro o6bema UCNLITaHWi,

- cokpalleHue 6onblioro obbeMa UcnbITaHWi, onpeaeneHHoro B pesynsrare npegbiayLuero wara 3, 4o BO3MOXHbIX
MEHbBLUNX 3HAYEHWU MOXET ObiTb BLINONHEHO NyTeM AONYCTUMOrO YBENMUYeHWs Harpy3ku Ha OCHOBE COOTBETCTBRYIOLLER
KOpPenaynn Mexay NpakTUUeCKUM ONbITOM U UCTbITaHUAMK. YBENWUEHUE Harpy3ku He AOMKHO NMPUBOAWUTL K NOBpeXje-
HUK UCMbITbIBAEMBIX YCTPORCTB. Kak npaBuno, No CpaBHEHWIO C NPOBEPKOR NOTEHUWANBHEIX HEJOCTATKOB KOHCTRYKLWMK
TpebyloTca UcnbiTaHna Bonblero obbema.

MowaroBbin MeETOR TaKkKe CrneayeT UCNONb3OBaTh B Cryyae BHIABNEHUA HEAOCTATKOB KOHCTPYKLMWIA, HO WCKIIoMan
3-i war (pacyeT Ha OCHOBE CTaTUCTUKK).

B.3 PacyeTr xapakTepMCcTUK HaAEKHOCTU Ha OCHOEE AaHHbIX UCMbITAHUHA

B.3.1 Obuwan craTUcTUYECKas Koppenauua

Ecnu Tpebyerca onpefeneHue xapakTepUcTUK HagEeXHOCTH, HaNpUMep, C yKasaHMeM BepoaTHOCTHU oTkasa R(f) ana
nepvoga BpeMeHu { U ¢ 0BA3aTENbHO yKa3aHHBIM YPOBHEM [JOCTOBEPHOCTM P,, OHW MOTYT BhiTh OLUeHeHbl C NOMOLLLIO
CTATUCTUYECKOTO pacyeTa, NpuBeAeHHOro B ypaBHeHuu (B.1), ¢ UCNONL30BaHWEM AaHHbIX PECYPCHBIX UCMBITAHWNA.

Pacuer ocHoBaH Ha cnepytowen koppensayun: koppenayna pacnpegenerna Beibynna c Beixogamu 6uHoMuansHo-
ro pacnpegeneHus

1. (I)B
R2(1=Pa)" "1, (6.1)
rie  R(f) — BepoATHOCTb OTKa33,;
P, — ypoBeHb foBepus (gonyweHue);
B — cdopm-chakTop Beibynna;
N — KONMWYECTBO UCTLITBIBAaeMbIX YCTPONCTB,
{ — NpoAOMKUTENELHOCTb UCMLITAHUA (BPEMSA UNKU KONUYECTBO pabounx YUKNOB);
T — yKkazaHHHIA cpok cnyx6ul (BpeMa unu konuuecTso paboqnx LiMKINoB).

Mpu NpUMEHEHUK 3TOTO COOTHOLIEHNA AOMXKHEI cobnioaaTbea cnepyiol e gBa yCnosus:
- He gorkHo BbiTb HUKakKux cboes BoO BpeMsa ucneiraHui. Ho ecrniu cbow Bee e crnyqaloTcs, To AnNA pacyeTa JOrKHa
UCMOMbL30BATHCA TOMLKO MPOACIMKUTENBHOCTL UCNBITAHWA A0 NepBoro cbos;

8
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- pacnpegeneHue Belbynna fomKHO MCNONBL3CBATECA HA NPaKTUKE B Ka4ecTBe MOAEenW CTKa30B.

B 3aBvcHMOCTK oT 3aaaqn ypasHeHwne (B.1) gorkHo BbITE MCnonb30BaHO 4MA onpefeneHnsa NpoLorKUTENBHOCT M
UCTBITaHWS; APYrie napameTpbl JOMKHbl BbITb M3BECTHLI, CrW 3TO He Tak, 3TW NapamMeTpel AOMKHEI ObTb onpegeneHb
BKCNEPUMEHTANBHO UMK C UCNOMNE3OBAHWEM ONBITHBIX AaHHbBIX.

MeTtop noAcHseTcA Ha NpuMepe, NpveeaeHHoM B pasgene b.3.2.

B.3.2 MNpuMmep onpeaeneHa NpoAOKUTENbHOCTH UCMbITAaHWA ANA 3aaHHON HaAEKHOCTH

B.3.2.1 UcnbITbiBaeMoe YCTPONCTEO

Anga storo npumepa Bbina BeIbpaHa KaTylwka ¢ NNacTUKOBBIM NOKpbITUEM 6e3 ABUXKYLLWXCH YacTel, ucnonsayemas
B MOTOPHOM OTCEKE MacCaXXMPCKOro TPaHCMOPTHOMO cpefcTea, cbnagamwero cnegyowmmMn TEXHUHECKUMK XapaKkTepu-
CTUKaMU:

- cpok cnyx6el — 10 neT;

- BEpOATHOCTL BeBKMBaHMA R = 0,99 (yacTora orkazos — 1%);

- yposeHb aosepua Py = 0,9 (3agaHHoe sHaueHue).

B.3.2.2 OnpeaeneHue Harpysku, cneuucpMYHON ANA NPOAYKTa U COOTBETCTBYIOLIEN CPOKY CNYXObl

CornacHo onbiTy paboTel ¢ 3MEKTPUYECKUMIA U 3MEKTPOHHBIMU KOMMOHEHTAMU OCHOBHAA Harpyska MOXET Obmb
onpeAerneHa Kak Harpyska, BO3HWKAOLWAA B pe3ynsraTte MeEXaHWYeCKUX HanpsXXeHW U3-3a pasnuYHbIX NPOLECCoB TENMO-
BOIO PACLIMPEHWS Pas3MUYHbIX KOMMOHEHTOB, BHI3BAHHBIX HANPSXKEHUAMW TeMnepaTypHoro yukna. MoatoMy Temnepatyp-
Hble UCMBITaHUA [OMKHBI NPOBOAUTECA obazarenkHO.

B.3.2.3 OnpeneneHue NPakTUYECKON HarpyaKku

Hawbonbluee NoBLIWeHe TeMNepaTyphl, NPOUCXOAALLES HA NPAKTUKE, — STO NOBbILLEHWE TEMNEPATYPLI B pe3ynb-
TaTe Harpeea MOTOPHOMO OTCEeKa HAaYMHAaA C XONoAHOro crapra. M3-3a BLICOKOW TENMOBOW HArpy3KW TPaHCMOPTHOIO cpea-
CTBa 3TO MOBLILIEHWE TEMNEpPaTyPLl MOXET NpoMcxofWTE He Bonee AByx pa3 B geHb. B TeveHne pecaTu ner ato npusogwT
K 7300 TeMnepaTypHbIM LUKIaM ¢ NoBbilleHWeM Temneparypsl AT = 70 K (onpepensaerca nyTem UsmepeHus).

MHorouncneHHble HeborblUKWe NOBLILLEHUA TEMNEPaTYPLl HE YUUTbIBAIOTCA B faHHOM npuMepe. OBocHoBaHWe npu-
BefeHo B pasgene £.3.2.5.

B.3.2.4 PacyeT npoAOMKUTENbLHOCTU UCN bITAHUIA

MpoporKUTENBEHOCTL MCMBITAHMA 3aBUCUT OT HEOBXOAWMOTO KONWUECTBA TEMNEPATYPHbLIX LIMKNOB B WCNbITAHUAX.

WMcnonbeaya Ly = N"SSt 1 ypaesHeHne (6.1), nonyunm:
prac
118
IN(1-Pa)- 7
Nitest = Nprac (TRA)H , (B.2)

rae Njjos — HeoBXoANMOE KONMYECTBO TEMNEPATYPHLIX UUKIMOB B UCTILITaHUAX C NOBLILLEHWEM TeMNEpaTypPLl Ha NPaKTu-
Ke;

Nprac — KOMWYEeCTBO TEMMEPATYPHBIX YUKNOB, Npoucxogawux Ha npaktuke: 7300 (3a 10 neT);

R — BepoaTHocTb BeikUBaHuA: 0,99 (cneyndukaywsa);

P, — ypoBerb goeepus (gonyuieHne): 0,9,
} — dopm-darTop Belbynna: 3 (onpeaeneH B 3KCNEpPUMEHTE [NA PaspyLUEHWa NPOBOMNOKK);
N — KOMNW4YeCTBO YCTPOWCTB, UCNOrk3yeMblX B UcbiTaHuK: 45 (Hebonbline U NpocThe).

Mpn BBEASHHBIX BhIWE 3HAYSHUAX PESYNBTaT paBeH N, = 12558, T. e. AnA npakTuyeckod Harpyskn AT = 70 °K
Heobxoaumo 12558 UMKNOB MCNBTaHUA, YTOB B 0BECNeYnTb YKazaHHy K HagexHocTk R = 0,99 (ononHUTENbHOE YCrnoBUe:
HeT owmnbok).

MockonbKky Takas NPOAOMKUTENBEHOCT b UCMLITAHUA HEAOMYCTUMA, COKpalleHUe MOXET BuITb JOCTUMHYTO NyTeM f0-
NYCTUMOrO yBEMUUEHUS Harpyskn (cm. b.3.2.5.)

B.3.2.5 YBenn4yeHue Harpysku

MeToaomM pacueTta, NOAXOAALMM NS NOBLILLEHHOW Harpyakun, AenseTca dpopmyna Kodura-MaHcoHa. Ang criyyas,
pPaccMOTPEHHOro 34eck, hOpPMyna BbIMMAQUT cnedyrolwuM obpasom:

ke
AT,
—__prac , (5.3)

Nojest = Nigest”
A Ttest

rae NZfGSf — KOn4ecTeo YUKNOB WCNBITAHWA C NOBLILLEHUEM TEMnepaTypbl WCMBITAHWA;
N1fest — KOn4ecTeo UMKNOoB UCMNbITAHWA € NOBLILLEHNEM TeEMNEPATYPRl HA NPAKTUKE,

ATpm — Ha NpakTUKe NoBbllleHWe TeMnepaTypel cocTaensaet 70 °C,;

ATiest — UCMBITAHWE Ha NOBLILEHWe Temneparypbl 160 °C (oT MuHyc 40 °C go nntoc 120 °C, MakcumMansHo AonycTy-
Mble TEMNepaTypbl);

K — nokasarenb CTENeHW B 3aBMCUMOCTI OT MPOLEcca OTKa30B, 5 (OnpeaensaeTca B skcnepumenTe, S/N (oTHO-
LIEHWE HarpyaKkn K KONWUYeCTBY LWKMIOB) rpaflueHT Harpysku).
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Co sHaueHuamK Biiwe pesynsrar Noo = 200 uuknos. Tak kak k = 5 — BEICOKWA nokasatent, HeGonbLine noBkl-
WEeHWA TeMnepaTypbl MOryT 6bITb NPOUTHOPUPOBAHLI.

B.3.3 BeiBoabl

OnpepeneHue HageXHOCTH NO PECYPCHBIM UCMBITaHUAM OCYLLECTBMAETCH C Y4ETOM cneaytolwnx dakropos (o6biu-
Ho gaetcH Tpebyembld cpok cryxBbl C COOTBETCTBYHOWER MUHUMAINBEHOW HALEKHOCTBIO):

«nosegeHue npw cboen (popm-hakTop Beinbyrnna) okaswiBaeT Bonbluoe BNUAHWE Ha pesynsrar — Bornee BeICOKMIA
rpagueHT oTkasoB AgaeT Gonee KOPOTKYH NPOACMKUTENBHOCTL UCTIBITAHWHA,

MpW HW3KOM TpagUeHTe CTKA30B «KOMWMYEeCcTBO NpoBepsemorc obopyaoBaHWsay oKasbiBaeT Bonbluoe BNUMAHWE Ha
CHUXEHWE NPOAONKUTENBHOCTW UCTILITAaHWA,

«ypOBEHb AOBEpUN», YpesMepHble TpeGoBaHUA K YPOBHIO AOBEPUSA NPUBOAAT K YBEMMHYEHWIO MPOACMKUTENBHOCT
UCNBITAHUA U yBENUUEHUIO YNCNA NPOBEPAEMBIX YCTPONCTB.

OnucaHHbIi MeTOA MOXET BbITb YCNEeLWHO UCNONB30BaH, ECNM MMEETCH XOPOLLIO PasMMYMMbIA MPU3HAaK OTKa3a M3-3a
M3HOCA UMK YCTaNoOCTWU U eCNU ANSA UCNBITaHWIA AONYCTUMO CYLLECTBEHHOE YBENMUUYEHWE Harpysku. 3To YacTo NPUMEHUMO
K MEXaHWYECKUM U SMNEKTPOMEXaHUYECKUM YCTPOWCTBaM.

K coxaneHuio, 3TOT MeTOA, KaK NPaBUMoO, HE MOXET WCMOMbL3OBATLCA ANSA YUNCTO 3MEKTPOHHLIX KOMMOHEHTOB, NOo-
TOMY UTO NOBEAEHWE NpU CNydYaiHOM XapakTepe oTkasa (popm-chakrop Beibynna okono 1) npyBogUT K HegonycTumo o6-
LUMPHBIM UCNBITaHUAM (KONUYECTBO NPOBEpSeMoro o6opyaoBaHUSA U AMUTENBLHOCTH UCNBITAHWIA), U YBENMUUYEHWE Harpysku
(HanpumMep, NOBLIWEHWE TeMNepaTypbl) BO3MOXHO TONBLKO B YMEPEHHOW CTENeHM.

YK 629.3.018.7:006.354 OKC 43.040.10

KnioyeBble CNoBa: MHTEMEKTyanbHble TPaHCNOPTHLIE CUCTEMBI, SMNEKTPUYECKUE YCTRORCTBA, SNEKTPOHHbIE
YCTPOWMCTBA, YCNOBMWA OKPyKatoLLe cpedbl, METOA LI UCNbITaHWA
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