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Mpegucnosue

1 PASPABOTAH OBLLECTBOM C OFPAHWMYEHHON OTBETCTBEHHOCTEID « TpaHcHaBuCoMT» Ha 0cHoBe COB-
CTBEHHOIO NEPEeBCAa Ha PYCCKUIA A3bIK aHITOA3BIMHON BEPCWIM CTaHAAPTA, YKA3aHHOro B NyHKTe 4

2 BHECEH TexHudeckuM KOMUTETOM No cTangaptusauuu TK 57 «/HTennekTyankHble TpaHcnopTHbIe
CUCTEMBIY»

3 YTBEPXIEH W BBEAEH B JEMCTBWE Mpukasom $egepansHoro areHTcTBa Mo TEXHUYSCKOMY
perynmposaHunio U meTpornorum ot 16 mons 2020 r Ne 21-nHeT

4 HacToAwmiA cTaHfapT ABNAETCA HESKBMBANEHTHLIM B3ATOMY 38 OCHOBY MEXOYHapOpHOMY cTaHaap-
Ty MCO 16750-2:2012 «TpaHCMNopT AOPOMHBIA. YCNOBWUA OKPYXAIOWeN cpellbl U UCTIBITAaHUS SNEKTPOHHOIO r
aneKTpudeckoro obopyacsaHua. HacTe 2. BrekTpudeckne Harpyaski» (1SO 16750-2:2012 «Road transport —
Environmental conditions and testing for electrical and electronic equipment — Part 2: Electrical loads», NEQ)

lpasuna npumeHeHus Hacmoaweso cmandapma U NposedeHUs €20 MOHUMOPUHEa yemaHoanekbl 8
FOCT P 1.16—2011 (pasdens: 5 u 6).

DedepansHoe aseHmemen Mo MEXHUNECKOMY PE2YIUPOsaH U0 U Memporsicetiu cobupaem ceedeHus o
MpaKmMUNEcKoM NpUMeHeHUl Hacmoauweeo cmandapma. [HanHele cesdeHus, a maKKe 3amedanua U npednoc-
XeHus o codepxanuo cmandapma MOKHO Hanpasuime He NosdHee YeMm 3a 4 Mec 8o ucmedeHus cpoKka eeo
delicmeud paspabomyuky Hacmosweso cmandapma no adpecy. 127083 Mocksa, yn. Muwu+a, 6. 35 wlinu
8 QedepansHoe a2eHMems0 M0 MEXHUNECKOMY pEsyUpOsaHLIo U Memponoauu no adpecy. 109074 Mockea,
Kumatieopodokull npoesd, 8. 7, cmp. 1.

B ciyqae omMeHsl Hacmosweao cmandapma coomesememaeayrowas urgopmayus 6ydem onybnuxkosaHa
8 EXEMECAYHOM UHGOPMAULIOHHOM yKasamene «HayuoHanbHele cmaHdapmel» U maioke Gydem pasmeuieHa
Ha ogbuyuansHom calime edepanbHo20 aseHMemea Mo MEXHUYECKOMY peayiiuposanLIo U Memponoauu 8
cemu ViHmepHem (www.gost ruj

© 180, 2012 — Bce npasa coxpaHatored
© CrangaptuHdopmM, ocopmnerue, 2020

HacToswWwmi cTaHaapT He MOXET BbiTb NOMHOCTHIO UMW YAaCTUYHO BOCNIPOU3BEAEH, TUPAXMPOBAH W pac-
MPOCTPaHEH B KAYeCTBE OMPMUMaNLHOTo ManaHma 6e3 paspelueHna OefepanbHOrc areHTeTsa Mo TEXHUYECKO-
My peryrupoBaHMIO M METPOMOIMM
il
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BeepeHue

MexayHaponHas opraHusaums no ctanpgaptmsaumn (MCO) senaeTcs BcemupHOW deaepaumein Haum-
OHaMBHLIX OpraHn3alMi no craHgapTmMsauun (KommreTos — uneHoB MCO). PaspaboTka mMemgyHapoaHbiX
CTaHpapToB 0BBIMHO OCYLECTBNAETCH TEXHUYECKUMU KoMUTETaMK MCO. Kaxabli KOMUTET-UNEH, 3auHTepe-
COBEHHBIM B AEATENEHOCTY, ANA KOTOPOW COZAAH TEXHUHMECKWA KOMUTET, UMEET rMpaBo BbiTh NPEACTABNEHHBIM
B 3TOM KomMUTETE. MexayHapofHbIe NMPaBUTENLCTBEHHBIE U HEMNPaBHUTENECTBEHHBI® OPraHu3aLmK, umeime
cBasM ¢ MCO, Take NPUMHUMALKOT ydacTue B paboTtax. MCO TecHo coTpyaHWHaeT ¢ MexayHapoaHor snekTpo-
TexHudeckor komuccurer (IEC) no Bonpocam cTaHaapTM3alMm B 06nacT arnekTPOTEXHUKN.

[MpoekThl MEXAYHAPOAHBIX CTAHAapTOB pa3pabaThiBaloTeH B COOTBETCTBUM C NPaBunamm AOKYMeHTa
«upexTmsel ISOAECH (WacTb 2).

OcHOBHOW 3afajvei TEXHUUECKUX KOMUTETOB ABIAGTCH NOATOTOBKE MEXAYHaPOAHEIX cTaHaapTos. [po-
EKThI MEXOYHAPOAHLIX CTaHAAPTOB, NPUHATLIE TEXHUYECKMMM KOMUTETaMK, pacchinalTea KoMUTETaM-une-
HaMm Ha ronocosaHve. Kix onyGnukoBaHue B KadyecTBe MEXAYHAaPOAHbIX cTaHaapTos TpebyeT ofobpeHna He
meHee 75 % KOMUTETOB-UNEHOB, NPUHUMAEIOLWWX YHacTHe B ronocosaHuu.

Cnepyer MMETE B BMAY, YTO HEKOTOPEIS BMEMEHTbl HAaCcTOALLEro CTaH[apTa MOryT BbiTe OOBbEKTOM Ma-
TEHTHbIX NpaB. MexayHapoaHas opraHusalusa No cTaHAaPTU3aLMM HEe HECET OTBETCTBEHHOCTH 3a UREHTUD K-
KaLio Kakoro-nubo OAHOTO Uy BCEX NaTeHTHBIX Npas.

JaHHaga cepus CTaHAapPTOB BIIIOHAET HECKONBLKO YacTel nop, oblWMM HasBaHueM «TpaHCnopT ACPOX-
HbIA. YCNOBMA OKpyKatowel cpefibl U MCMbITaHWA 3NeKTPUYECKOro 1 anekTPoHHOTO obopyaoBaHua»:

- YacTe 1. OBme NonoKeHus,

- MacTb 2. BnekTpuyeckue Harpyskm,

- YacTe 3. Mexanudeckue BOSLENCTBMA,

- YacTb 4. KnumaTudeckue BO3NEHCTBKA.



MHCT 412—2020

NMPEABAPUTENBbHbLIA HALUOHANBHBLIA CTAHOAPT POCCUUCKOW ®EQEPAL KN

WHTennekTyansHLie TPAHCNOPTHLIE CUCTEMBI

YCHOBUSA OKPYXXAIOLWEN CPEABLI U UCTILITAHUA SNEKTPUMECKOIO
N ANEKTPOHHOMNO OBOPYLOBAHUA

Yactp 2

SNeKTPHYECKNE HarPY3KK

Intelligent transport systems. Environmental conditions and testing for electrical and electronic equipment.
Part 2. Electrical loads

Cpok pencrena — ¢ 2021—01—01
go 2024—01—01

1 O6nacTe NpUMEHeHUA

HacTosumi cTaHgapT paccMaTpUBaeT NoTeHUManbHoe BO3LENCTBUE BHELIHeN Cpefbl B (hopMe anek-
TPUYECKMX Harpy3ok Ha BNeKTPUUYECKUE W BMEKTPOHHBLIE KOMMOHEHTHI, PASMELLEHHLIE Ha UMK B Ha3eMHLIX
TPaHCMOPTHBIX CPECTBAX.

Bonpock! anekTpPOMarHUTHOM COBMECTUMOCTM HE PaccMarpuBaloTCeA B HAcTOALWeM cTaHaapTe. Jnek-
TPUMECKME Harpyski He 3aBWCAT OT MEeCcTa YCTAHOBKM 3MEKTPWUYECKOTO MM SNEKTPOHHOMO KOMMOHEHTa, HO
MOTYT M3MEHATBCS M3-32 MAMEHEHWA HArPY30K B SNEKTPUYECKON CETH,

2 HopmaTtuBHbIe CChINTKN

B HacToawem cTasfapTe nenonb3oBaHbl HOPMETUBHBIE CChINKW Ha Crieflyouine cTaHaapThi

MHCT 411—2020 VIHTennekTyanbHbIe TPaHCNOPTHLIE CUCTEMBl. YCNOBUR OKpyXatoWwei cpeabl ¥ Ucnbl-
TEHWA ANEKTPUHECKOTD W SNeKTpoHHoro obopyaosanua. HYacTs 1. Obwme nonoxexnua

MHCT 414—2020 WHTennekTyansHbLIe TPaHCNOPTHLIE CUCTEMbBI. YCNOBUSA CKPYXKEHOLLEA Cpea bl 1 UCbl-
TaHWA ANeKTPUHECKOD W anekTpoHHoro obopyaceanna. HacTe 4. KnumaTudeckie so3aencTama

FOCT P MCO 8854 TpaHonopT fopoxHbIR. TeHepaTope! NepeMeHHoro Toka ¢ peryndartopaMu Hanpaxe-
HUA. MeTtoasl vensimadnii u obuye TpebosaHug

Mpuwmedarnune — [py NONEIOBAHUK HACTOALUMM CTAHARPTOM LenecooBpasHo NPoBEpUTE ASHCTBUE CObINOUHBIX
CTAHZAPTOB B MHOPMALMOHHON cucTeMe oBLEero Nons3oBaHnsa — Ha odulManesHoM caiTe PegepansHOro areHTcTea No
TEXHUHECKOMY PETYIMPOBAHNIO U METPOMNOTAN B CETW MIHTEDHET UIK NO &X&rcAHOMY MHOPMaLUWOHHOMY yrasaTeno «Ha-
LHUOHAMBHBIE CTAHaPTE», KOTOPBIA ONyGMNUKOBaH NG COCTOAHMID Ha 1 AHBapA TEKYLWEro roga, W No BeINyCKam exemMecauq-
HOMG MHGOPMALIMOHHOTO YEazaTensa «HalnoHanbHeIe CTaHAARTLI» 33 TERYLWMA rog. ECnn 3aMeHeH CCbiNoUHLIA CTaHaapT,
Ha KOTOPLIA gaHa HedaTupoBaHHAR CCLINKE, TO PEKOMEHYETCH NCNOMBIoBaTh AEACTBYIOLWYIO BEPCUIO ITOMO CTaHhapTa
C YYETOM BCEX BHECEHHbIX B AaHHYI BEPCUIO MIMEHEHWA. ECMK 3aMeHEH CChIMOUHBIA CTaHAAPT, Ha KOTOPLBIA AaHa AaTh-
poBaHHas CCbiNKa, TO PEKOMEBHAYETCA UCNOMBI0BATL BEPCUIO JTOMC CTAHAAPRTA ¢ YKa3aHHLIM Bhie rofoM YTBepXgeHns
(MpUHATHR). ECNU NOCNE YTESPHMASHWA HACTOALEIC CTAaHJARTA B CCRINMOYHBINR CTAHAAPT, Ha KOTOPLIA faHa AaTUpOBaHHAs
CChIMKA, BHECEHO W3MeHeHUe, 3aTParvBaWes NoNoXeHUe, Ha KoTOPROe JaHa CCbika, TO 3TO NOMNoXeHue pekoMeH ayeTcs
npumeHsTs 683 yuera JaHHOM uaMeHeHWs. Ecrnu cobinouHbIi CTangapT orMeHen 583 3aMeHsl, TO MOMOXeHWe, B KOTOPOM
JaHa CobINKa Hal Hero, PeKOMeHAYETCH NMPUMEHATE B YacTy, He 3aTparuBaiolled sTy Cobirky.

Nzpanne odhuunaneHoe
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3 TepMuHbI U onpeaeneHus

B HacTofWeM cTaHfapTe npuMeHeHbl TepMuHbl no MHCT 411—2020.
4 WcnbiTaHua u TpeboBaHuA

4.1 O6uwme NonoxeHna

CnepytoLume f0MyCKU crieayeT NPMMEHATL, eCMK He onpep,eneHo opyroe:

- vacToTa U BpeMa; 5 %;

- Hanpsxerwe: 0,2 B;

- conpotusnenne: +10 %,

Ecrn He yKkasaHo MHOe, CrieflyeT M3MepuTh BCE HaNPXKeHW Ha COOTBETCTBYIOLMX KIeMMaX UCMbITb-
BEEMOIO YyCTPONCTBa.

4.2 NcnbITaHUA NpU MMHKMaNbHOM U MaKCUMaNbHOM HanpaXeHUn UCTOUYHUKa NOCTOAHHOIoO
TOKa

4.2.1 HazHaueHue

HasHaveHneM aaHHbIX MCMLITAHWIA SBNAETCA NPoBepka yHKUMOHaNLHOCTH 0D0opya0BaHUa NPK MUHK-
MaITbHOM ¥ MaKCHMMAIbHOM HaMNPKEHUM MCTOMHWKA NOCTOAHHOTC TOKa.

4.2.2 Metoa UCNbITaHH#H

YcTaHOBUTE HANpsKeHWe NUTAHWA, Kak ykasaHo B Tabnuue 1 unu Tabnuue 2, Ans BCEX COOTBETCTBYIO-
LMX BXOA0B NPOBEPFEMOro yeTpoicTea. Pexmbl pabotsl ykasaHe! B MHCT 411—2020.

HanpsaxeHus, ykasaHHble B Tabnnue 1 wnu Tabnuue 2, OTHOCATCA K AManasoHy paboumx Temnepartyp,
kak ykasaHo B [MHCT 414—2020, 6ez orpaHuyeHmin o Bpemer.

Tabnuya 1 — HanpsxeHne nuTaHua ANg YCTPOUCTB CUCTEMbBI C HOMWHAMbHBIM HanpsxeHweM 12 B

Kon MUHUMaNBHOE HaNpRAeHI1e MaKcu MaIbHO® HanpsixeHmne
muTanna Ug,,, B nuTanma Ug,, .. B
A & 16
B 8 16
C 9 16
D 10,5 16

Tabnwuya 2 — HanpsxeHne nUTaHua gns ycTpolcTs CUCTEME C HOMUHANbHBIM HanpsbkeHueM 24 B

MUHUMBNBHO. HAaNPSKEHNE MaxcuManbHOe HanpsxeHue
Kog,
nataHua Vg, B nuTaHmA Ug,, .. B

E 10 32

F 16 32

G 22 32

H 18 32

4.2.3 TpebopaHusa

MpKW VCMBITAHWAX B AMANa3cHax HAMPSKEeHKWs NUTaHKks, NPUBEREHHLIX B Tabnuue 1 wnu Tabnuue 2
COOTBETCTBEHHO, BCE (YHKUMM WUCMBITBIBREMOTO YCTPOMCTBa LOMKHBI COOTBETCTBOBaTE knaccy A o
MHCT 411—2020.

4.3 VienbITaHUA NOBbIWeHHLIM HarnpsokeHuem

4.3.1 CucreMbl ¢ HOMUHaNbHBLIM Hanpskenuem 12 B
4.3.1.1 Menbltanua npy TeMneparype Ha 20 °C Huxe MakcuMansHoi pabodei TemMneparypbl
4.3.1.1.1 HasnaueHre

Tmax
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HanHoe ucneiTaHe UMUTHPYET CUTYaLMIO NOBLILWEHHOIO BLIXOQHOMO HAMNPFKEHWH reHepaTopa Bonem-
CTBME BLIXOAA W3 CTPOA PerynaTopa HanpaxeHna.

4.3.1.1.2 MeTof, CnbiTaHWA

HarpesaioT MCNLITEIR2EMOE YCTPOACTBO B MEYM C FOPHYUMM BO3NYXOM A0 TeMnepartypsl, KoTopas Ha
20 °C Huxe MakcumaneHoi pabodel Temnepatypbl T,y [ofaior Hanpsxenre 18 B Ha 60 MUH Ha Bce CoOT-
BETCTBYIOWWME BXOAL! MCNBITLIBAEMOTIO yCTPOWCTBA.

4.3.1.1.3 Tpebosarus

®YHKLYMOHaNBHOE COCTOAHME MUCMbITLIBAEMOro YCTPOUCTBA LOMKHO BbiTh HE HWKE Knacca B, kak onpe-
pnenexo B [NHCT 411—2020. OyHKLMOHANBHOE COCTOAHWE [ OMKHO COOTBETCTBOBATE Knaccy A, ecrny Heobxo-
LUMO YL 0BNEeTBOPSTL Bonee cTporiM TpeboBaHusaM.

4.3.1.2 VcnbiTaHua npu KOMHaTHOW TeMnepatype

4.3.1.2.1 HaznaueHue

STW UCTNBITAHWUA UMUTUPDYIOT CKAYOK HarpsiKeHWst Npu BKTKOYEeHUM YyOTPORCTBA.

4.3.1.2.2 MeTop vcnbiTaHui

Cnepyet yGenuThes, YTO MCNbIThIBAEMOE YCTPOMUCTBO MMEET KOMHaTHYIO TeMmnepaTypy. Mocne nogatot
HanpspkeHme 24 B Ha (60 £ 6) ¢ Ha BCe COCTBETCTBYHOLME BXObI MCTBITEIBAEMOr0 YCTPONCTBA.

4.3.1.2.3 Tpeboparunsa

DYHKLMOHANBHOE COCTOSHME UCTBITEIBAEMOrO YCTPOMCTBa AOMKHO BeITe He HMKe Knacca [, Kak onpe-
peneHo B NMHCT 411—2020. OyHKUMOHAMNBHOE COCTOAHWE AOMKHO COOTBETCTBOBATE Kraccy b, ecrnu Heobxo-
LVMO yAOBNeTBOPATL Donee cTporvM TpebosaHuaM.

4.3.2 CrcTeMbl © HOMUHATTBHBIM HANPSKEHWEM 24 B

4.3.2.1 HasHaueHue

MCnbITaHWA UMUTUPYIOT CUTYALMIO MOBBILIEHHOTO BEIXOAHOIO HANPAKEHWA TeHeparopa BCNefcTBMe Bbl-
XOAA W3 CTPOA Perynaropa HarnpsxeHns.

4.3.2.2 Meneitakua npu Temnepatype Ha 20 °C Hke MakcumansHol pabode TeMnepatypbl 7.y

HarpeBaT MCMLITHIBAEMOE YCTPOACTBO B MEYN C rOPAYMM BO3OYXOM A0 TEMNEPATYPLI, KOTOpad Ha
20 °C nuke MakcumMansHoi pabovel Temnepatypel, T,... Mofarte Hanpakernne 36 B Ha 60 MKH Ha BCe COOT-
BETCTBYIOLLME BXOAbI MCTLITLIBREMOTC YCTRONCTBRA.

4.3.2.3 TpeboBaHng

OYHKLYMOHAINBHOE COCTOAHWME WCTIBITHIBAEMOre YCTPOWCTBA [OMKHO COOTBETCTBOBATL, KaK MWHUMYM,
knaccy B no MHCT 411—2020. OyHKUMOHaNLHOE COCTOSHME AOMMKHO COOTBETCTBOBATL Kraccy A, ecniv He-
oBxopMMo yRoBNETBOPATL Bonee cTporum TpeSoBaHuaM.

ax

4.4 cnbiTaHWA M3MEHAKUWUMCS HanpsxXeHWeM HCTOYHUKA MOCTOAHHOIO TOKa

4.4.1 HazHavyeHue

MeneiTaHia UIMUTURYIOT MBMEHEHWE HaMNPIMEHNUS Y MCTOUHKKA NOCTOAHHOTO TOKA.
4.4.2 MeTtopn UCnbITaHWin

MogKMOMKUTL UCTIBITLIBAEMOE YCTPOWCTBO NO CXeMe, NOKasaHHOM Ha pucyHKe 1.

4
/

\
5

1 — reHepaTop pasBepTi; 2 — NCTOMHNUK NUTEHUS, 4ONYCKACLUMA MORYNIMPOBAHNE HAMPSKEHNA;
3 — TecTUpyeMoe YCTpORCTBO; 4 — Mmoc; 5 — MUHYC

PucyHok 1 — Cxema NogKTioueHUA NCTIbITLIBAEMOTO YCTPONCTBA K CTOUHWKY NMUTAHWUS
C HAMOXEHHBIM NEPEMEHHDBIM HAMNPSHKEHNEM Ha NUHUIC NUTAHUS

MMpOBECTM UCNLITAHUS OQHOBPEMEHHO ANsi BCEX BXOAOB (KOHTAKTOB) MCMbLITHIBAEMOrO YCTPOMCTBA; YPo-
BEHL cepbe3HOCTH (1, 2, 3, 4) fomkeH BbiThb BbiGpaH B COOTBETCTBUM ¢ TpebosaHuaAMMU oBnacTy NnpuMeHeHna
YyCTpOHUCTBa:
a) MakcuManbsHoe npuMmeHsemoe Hanpsxerue, Ug,,. (CM. PUCYHOK 2):
1) 16 B AnA cuCTeM C HOMMHaNbHbLIM HanpaxeHvem, Uy, 12 B;
2) 32 B ansa cuctem ¢ HoMMHaNbHLIM Hanpsxexvem, Uy, 24 B;
6) HanpaXeHKe NePEMEHHOTD TOKA (CUHYCOUAANBHOE):
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1) YpOBEHb CTPOrOCTY 1. Mexnukosoe Hanpsixerue 1 B, ana Uy =12Bu Uy = 24 B;
2) ypoBeHb CTPOroCTU 2: MEXNMKOBOE HanpsikeHwe 4 B, ana Uy =12 Bn Uy =24 B;
3) ypoBeHb CTPOrocTu 3. Mexnukosoe HanpsxeHue 10 B, Tonbko ans Uy =24 B;
4) ypoBEHb CTPOroCTy 4. MEXINMKOBOE HanpsikeHuwe 2 B, Tonsko ans Uy =12 B;

B) BHYyTpEHHEee CONPOTUBNEHWE MCTOYHKMKa Toka: oT 50 go 100 mQ;

I} MHTEpPBan YacToThl MOAYNAUUW HanpaxeHus: ot 50 Ny 3o 25 kly (cMm. pucyHok 3),

4) TUN PasBepTkn YacToTel (CM. PUCYHOK 3): TPeyronsHas, norapnpMmuieckas;

€) ANUTEeNbHOCTL PasBepTKM (CM. pucyHoK 3): 120 ¢;

X) KOMWYEeCTBO pas3BepToK: D (HenpepbIBHO).

U

RTAVANNI T TVAVAWANE
U\ \

USmin

T
t

{— BpemA; U — MOAYNNPYEMOE HaNPKEHNE UCTONHUKA NUTAHKA; USmex"" MBKCUManNbHOe HanpaXeHue TecTa,
USmin_ MUHUMaINbHOS HaNPAXEHWE TecTs; UF’P = MEATIMKOBOR HarNpRXeHne tecTta

PUCYHOK 2 — HanpsaMeHWe UonbiTaHus ¢ HaNOXeHHLIM CHHYCOWAanbHbIM NEpeMEeHHBIM HanpsKeHuem

fh

25000 'y

50 'y

LnnTensHOCTE OAHOM LMKNa

t — BPEMS, C; f— YACTOTA MOAYNMPOBAHNA HANPSKEHUS VUCTONHWUKE NMTaHWA, My

pMC'}/HO k3 — Pa3z BE&PTKA HacTOTel MCAYNMUPOBAHWA HANPSAKEHWA NCTOMHWKA nuTaHna
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4.4.3 TpeGoBaHusa
DyHKUMOHaNBHBIA CTaTYC JONKeH COOTBETCTBOBaTL Knaccy A no MNHCT 411—2020.

4.5 UcnbiTanua MeasieHHbIM yMéeHblleHMeM U yeenuieHueM HanpAXXeHnA UCTOYHNKA NUTaHuA

4.5.1 HasHayeHHe

HcnbitaHis UMMTUPYIOT NocTeneHHsIA paspaa 1 3apsg Gatapeu.

4.5.2 Metoa NCNbITaHUin

MpoBecTy UchbITaHKWA OAHOBPEMEHHC NS BCEX BXOAOB (KOHTAKTOB) MCMNbITHIBEEMOIC YCTPONCTBA.

YMEHbLUWTL HanpPAXeHre UCTOUHNKA NUTaHus oT MuHuManeHoro, Ug, . 0o 0 B, satem yBenuqvTs Ha-
npsxexue nutadus ot 0 B ao Ug,,... ¢ warom (0,5 B £0,1) Bimu+ unu paskbiMu Waramm He Bonee uem 25 MB.

4.5.3 TpeSosaHusa

DyHKUMOHANBHOE COCTOSHWE UCNBITHIBAEMOrO YCTPOUCTBA B Npefenax Anana3soHa HanpsikeHus NcTou-
HuKa nuTaHua (oM. Tabnuuy 1 uny Tabnuuy 2) LONXHO COOTBETCTBOBATL TPeboBaHUAM, yKasaHHbIM B 4.2.3. 3a
npegenamy 3Toro AuanasoHa yHKUMOHANBHOE COCTOAHME AOMKHO COOTBETCTBOBATL, KaK MUHUMYM, TpebGo-
saHmAM knacca [ no MHCT 411—2020. Npw HeobxoanmocTy yaosneTsopeHus boree cTporym TpeboBaHuam
(hyHKLMOHaNbHOE COCTORHUE MOXKET COOTBETCTBOBATL knaccy B.

min:

4.6 UcnbiTaHuA NMpU CKaukax HanpsHkeHUs NCTOMHUKA NUTaHUA

4.6.1 KpaTkoBpemeHHoOe NajieHHe HanpAKeHUA NUTAHUA

4.6.1.1 HasHaqeHne

[aHHoe venbiTaHWe MMUTUPYET paspyLUeHKe NIasKon BCTABKW B [APYTONA Lenu.

4.6.1.2 MeToa 1enblTaHun

MpUMEHUTL UCMbITaTENbHLIA MMNYNLC (CM. PUCYHKN 4 1 5) OAHOBPEMEHHO ANA BCEX COOTBETCTBYIOLLMX
BXOAOB (KOHTAKTOB) MCMbITEIBAEMOTO YCTPOMCTBA. [NUTENBHOCTD MMIMYNLCa NaZeHust v NoLbeMa HanpsKeHmua
pomxHa bbiTh He Bonee 10 Mc.

Uk

USmIn

4,5 L

0 10
10,1

o~

f— Bpema, ¢; Ugyy, — MUHUMANBEHOE HaMPAXEHNe UCTOYHUKE MUTaHWA, B; U — UCTbiTaTenbHOR HanpsxeHne, B

Pucyrok 4 — KpatrocpouHoe nageHue HanpsaxeHwa ANA CUCTeM ¢ HOMUHAnNbHBIM HanpsxeHuem 12 B
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U

USmin

0 10

10,1
t— BpEMS, C; Ugpy, — MUHUMANDHOS HAMPSXEHNE HCTOYHIKA MWTaHKUA, B; U — ucnbiTaTensHoe HanpasxeHue, B

Pucyrok 5 — KpaTKkocpouHoe NageHye HanpsbkeHna AN CUCTEM C HOMUHAMbBHLIM HanpsaxeHiem 24 B

4.6.1.3 TpebopaHua

OYHKLUMOHANBHOE COCTOAHME MCMBITHIBASMOID YCTPOWCTBA [LOSIKHO, KaK MVHMMYM, COOTBETCTBOBATH
TpeboeaHuam kKnacca b no NHCT 411—2020. MNepesarpyaka AoNYCKAETCA No CormalleHUuo MexXay nocTaswm-
KOM W MpoM3BogUTENEM.

4.6.2 PeXHUM nepesarpysky npu najeHuy HanpsxeHua

4.6.21 HasHadeHWe

MCnbITaHng CryXaT 4Nd MpoBepky NoBeAeHUS MCTLITHIBAEMOre YCTPOMCTBA NPW pasnudHbIX NajeHrsix
HaNPSMEHUST TOKA, 3TW UCMBITAHWUA NpYMEHUMBl K 0B0pyACBEHHMIO C (DYHKUMER Nepesarpysku, Harnpumep K
oBopyaoBaHKio, cojepKallemMy MUKPOKOHTpoNNep(bl).

4.8.2.2 MenwmaHua

MPUMEHUT L MCTBITATENBHBIN MMITYITEC CAHOBPEMEHHO KO BCEM COOTBETCTBYIOLMM BXOLaM (CoefMHEH-
SIM) W NPOBEPUTH NOBEAEHWE NPW NePesarpyake WenbiThiBREMOTS YCTPORCTBA.

YMEHbLWUTL HaNpaxeHwe nuTaHua Ha 5% OoT MUHMManbHOro HanpsxeHusa nutanua, Ug, ... Ao 0,95
Ugpyin- HEpHaTh 870 HanpaxeHve nutaHua B TeueHwe S ¢. MopHATb Hanpsixerve oo Ug,... Yaepxuears Ug, ..
He MeHee 10 ¢ W BBINOMHUTE yHKLUMOHANbHBIE MCMbITAHWA. 3aTeM YMeHbLWUTL HanpsxeHue Ao 0,9 Ug, ..

MpopornxuTe ¢ WaroM 5 % oT Ug,,, KaK nokasaHo Ha pucyHke 6, noka He Byaet focturdyto 0 B. 3atem
CHOBA MNOAHATL HanpsxeHve 10 Ug

U4

min
min

100 Usin
90
80
70
60
50
40
30
20
10

4] >
t

t— BpemA; U — HanpsukeHKe Npyu UCNbITaHWK YCTPOWCTBA, M3MepAemMoe B NpoUeHTax ot USmin;
USmin - MAHUMANbHOE HaNPAMXEHE MMTAHWUA

PucyHok 6 — lMpothuns HanpsiXeHna NUTaHWA 4718 UCTIBTaHUA Ha nepesarpysky



4.6.2.3 TpebopaHus
OYHKLUMOHANbBHOE COCTOAHME AOMKHO COOTBETCTBOBATLH TpeboBaHWAM, Kak MUHMMYM, Knacca B, kak
onpepenexo B NHCT 411—2020.
4.6.3 CtaproBblit npogunb
4.6.3.1 HasHaueHWe
HMcneiTaHya npefHasHadveHb! A8 NPoBepKy NOBEASHMSA UCTEITEIBAEMOro YCTPOMCTBA BO BpeMs 1 nocne

3anycka.

4.6.3.2 MeToa McnbiTaHWi
MprMeHUTb AeCATb LMKNOB UCTILITATENBHOIO HanpPAXEHUA B COOTBETCTBMM C PUCYHKOM 7 1 Tabnuuen 3
1N Tabnuuei 4 og HoOBPEMEHHO KO BCEM COOTBETCTBYIOWMM BXOAaM (COEAUHEHUAM) UCTbITBIBAEMOTO YCTPON-

cTBa.

MNHCT 412—2020

ty t;

v

{— BOEMA; U ~— HANPSIKEHNE, f — NEPUOL BOEMEHN MaieHns HANPSIKEHUR; f, — NPOACIKMTENBHOCTL NepHoaa
BpEeMeHU NOABEMa HAaMPAXEHUR, fg, &, fy, — NapaMeTPbl BpemMeHU, ONpeAensemble 8 COOTBETCTBAM C Tabnuued 3;

UA-—- HanpsMeHne MMTaHKA OT reHepaTopa, Ug — HanpaXeHne nNuTaxng;

Ugg ~ HaNps#eHne NUTaHWA B Nepuos speMen tg; 2 — F=2 1Ty

PucyHoK 7 — McnbiTaTenbHoe HanpsaxeHue npy BKIMIOYEeHny YCTPORCTBa

Mexay cTapToBbIMK LiMKNaMK pekoMeHayeTcs caenats nepepeiB oF 1 fo 2 ¢. B 3aBMcKMMOCTH OT BO3-
MOKHOCTW NPpUMEHEHWA LOrKeH BbiTh BolDpaH OfuH Wi HECKOSbKC BAPUAHTOB UCNBITATENBHOIO HarnpaxkeHus
B COOTBETCTBMK ¢ Tabrmyamm 3 v 4.

Tabnuua 3 — XapakTepncTMkn UCALITATENLHOMO HANPSKEHUA AR CCTEM C HOMUHANBHEIM Hanpaxeruem 12 B (Uy)

MapameTp
| il H] v

Hanpaxetue, Ugg 8 (0,2 45 (-0,2) 3(-0,2) 6 (-0,2)
v Ug 8,5(-0,2) 6.5 (-0,2) 5 (-0,2) 6.5 (-0,2)
LnuTensHOCT b, & 5 (#0,5) 5 (x0,5) 5 (x0,5) S (x0,5)
Me lg 15 (£1,5) 15 (#1,5) 15 (1,5 15 (21,5)

t; 50 (£5) 50 (+5) 50 (£5) 50 (£5)

tg 1 0G0 (£100) 10 000 (1 000) 1 000 (+100) 10 000 (1 000)

£ 40 (+4) 100 (+10) 100 (+10) 100 (#10)
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OxonqaHue mabnuysi 3

YpoBeHb
NapameTp
I Il n v
MUHUMaNEHOE A2 B2 Ba Al
yHKYNOHAaMNbHOE b b b b
COCTOSHUE A B c B
Bt ce ce ce
Bd cd cd cd

B Ugmin = BY; Ugpmax = 16V (cm. Tabn. 1, Code A),
b Usmin = 8Y; Ugmax = 16V (oM. Tabn. 1, Code B),
€ Ugmin = OV, Ugpax = 76V (cm. Tabn. 1, Code C),
4 Ugpin = 10,5V, Ugpnay = 16V (cm. Ta6n. 1, Code D).

Tabnuya 4 — XapakrepucTiku UCTLITATENBHOTO HANPSYKEHUSA AMA CUCTEM C HOMUHAMBHEIM HanpsxeHnem 24 B (Uy)

YpoBeHb
MNapametp
| 1l i
HanpsxeHue, Usg 10 (-0,2) 8(-0.2) 6(-02)
\
Ug 20 (-0,2) 15 (-0,2) 10 (-0,2)
OnuTenbHOCTE, te 10 (1) 10 (1) 10 1)
MC
ts 50 (+5) 50 (#5) 50 (x5)
ty 50 (£5) 50 (#5) 50 (5)
tg 1 000 (+100) 1 000 (+100) 1000 (+100)
£ 40 (24) 100 (+10) 40 (10)
MuHumansHoe dyHKYuoHansHoe A2 B2 B?
COCTOSHWE
BP cb cb
B¢ ce ce
B¢ cd cd
Z Ugpmin = 10V, Ug,ax = 32V {cm. Tabn. 2, Code E),
. Ugmin = 18V, Ug,p,, = 32V (cm. Tbn. 2, Code F),
Ugpmin = 22V, Ugpax = 32V (cM. Tabn. 2, Code G),

d Ugmin = 18V, Ugax = 32V (om. Tabn. 2, Code H).

4.6.3.3 TpebosaHua

OYHKUMW MCNBITBIBAREMOrO YCTPOMCTBA, KOTOPbIE MMEIOT OTHOLLEHWE K paboTe TpaHCNopTHOMo CpefcTBa
BO BpeMA Mycka ABuraTens, AoMmKHbl COOTBETCTBOBATL Knaccy A (B coorserctamu ¢ [THCT 411—2020, noa-
pasnen 6.2), Bce ocTanbHble dyHKLMK AOMKHB! COOTBETCTBOBaTL Tabnuuye 3 wnu tabnuue 4.

4.6.4 C6poc Harpysku

4.6.4.1 HasHaueHwne

Meneitanus npegctasnaioT cobod MmUTaLmio Nepexod Horo Npouecca Npuy cbpoce Harpyakuy, Nponcxoas-
LEM B criyyae OTKIIIOMEHUA paspsxeHHon Gatapen, KoMLa reHepaTop reHepupyeT 3apsaiHbli TOK 4 Apyrmx
HarpysoK, OCTalOWMXCA B 3TOT MOMEHT B Lieny reHeparopa.

4.6.4.2 MeTof vchbiTaHuM

4.6.4.2.1 Obuyme TpebosaH s

[eHepaTop TECTOBLIX MMNYNLCOB AOMKeH ObiTh CnocobeH reHeprpoBaTh TECTOBLIM WMNYNLC cbpoca
Harpyskm B COOTBETCTBMM C NyHKTamu 4.6.4.2.2 1 4.6.4.2. 3. MNpouenypa nposepku paboumx XapaKTepucTUK
reHepartopa W ONYCKOB MNPHUBEAEHa B NPUINOKEHNM A.

4.6.4.2.2 VMenbiTaHka A 6es LeHTpany3oBaHHore nogaeneHma cbpoca Harpyskm
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dopma U NnapameTpel MMyNeca 4N reHepatopa 6es LeHTPanv3csaHHoro nogasneHus cbpoca Harpy sk
npvBeeHbl Ha pucyHKe B 1 B Tabnuue 5. 3HaqeHre HanprxkeHua UchbiTanui U, yrkasaHo B MNHCT 411-—2020.

Usa ty

Us | ] L ] o e e e e e e e

0,9Ug=Up)+U,

0'1(US-UA)+UA ————————————————
i S S— ]

0

t

{— Bpema; U — UCnbiTaTeNbHoe HanpsmKeHne; fy — AJMTENbHOCT MMIMYNBCA, § — MNP QRO TENBHOCTE NEPUOLA BREMEHN
MOBbILUSHUR HAMPRKEHNRA; U, — HAMNPANEHUE NMuTanus of reHspartopa (cm. NMHCT 4112020, Ug ~ HANPAM¥EHUE MUTAHKA

Pucyror 8 — WHeneimanua B3 yeHTpanui3osaHHoro nogasneHus cbpoca Harpysku

Tabnuya 5— Napamerpbl UMNYNLCA AN UCNBITAHWE A B CUCTEMEX C HOMUHANBHLIM HanpsxeHnem 12 Bu 24 B

MapameTp Tan cucTems TpeboaHuA K NpoBELEHMIO
Uy=12B Uy=24B TecTa
Us?B 79= Ug =101 161 = Ugs 202V
RPQ 05=Rj=4 1=R=8 10 MMNYNLCOB
fy MO 40 =ty < 400 100 = ty < 350 e HRTSbBanion
ofs) ols)

3 Ecrin He TpebyeTcs MHoe, CNoMbayiTe Bonee BRICOKOE HanpsxeHue ¢ Bonee BiCOKMM YPOBHEM BHYTPEHHEID
CONPOTUENEHNS WK UCNOMNbIYATE BONes HWIKOS HanpaxeHue ¢ Dornee HU3KAM BHYTDEHHUM CONPOTUEIEHNEM.

MpumeyaHue — BHyTpeHHee CONPOTHBIEHNe R, reHepaTopa MMMyNbCoB NCNbITaHWi cBpoca HarpyaKk MOXHO
NONYYUTE CNEAYIOLLMM 0Bpazom:

R 10 = Unom * Nag:
' 0,8 % fgieg * 12000 w7

rae U, oy — HOMWHAMLHOE HanpsiKeHne reHeparopa;
- 1.
lateq — HOMMHANBHEIA TOK NPt 060poTax redepatopa 6000 MuH™;

Nooy — axTmdeckne obopoTel reHepatopa.

4.6.4.2.3 VonbitaHus B ¢ UEHTPANWS0BaHHBIM NOAABNEHKeM cOpoca Harpy 3k
DopmMa UMNYNLCA 1 NapamMeTpbl TeHEPATOPE ¢ UeHTPaNM3oBaHHbIM NofasneHrem cbpoca Harpyskm npu-
BefeHbl Ha pyucyHke 9 1 B Tabnuue 6. [inA HanpseHua uenoiraduin U, cm. TMHCT 411—2020.
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Us
0,9(Us—Up)+U,

0,1 (Ug=Up}+ U,
Ua
0 -

f— BpeMsa; U — HanpsieHue UCTbITaHui; {y — ANUTENbHOCTD MMNYNbLCA; { — ANMTENBHOCTD YBRIINYEHNA HANPAXEHNA UMIYNbea;
U, — Hanps¥eHne nMTaHuA oT paboTaiolero reHepaTopa; Ug — HanpsXexue nuTaHus;
Ug" — HanpsKeHue NUTaHUA NpU NOAaBNeHKM cOpOCa Harpyskn

Pucyrok 9 — HMcnuiTaHina © UeHTpanu3oBaHHbiM NojasneHueM cbpoca Harpysku

Tabnuya 6 — lNapameTpel UMNyNsca NS KCNbITaHWS B B cuctemax ¢ HOMWHanNbLHBIM Hanpaxestem 12 B u 24 B

Tun cucTembl MuH1 ManbHoe TpeGoBanue
NapameTp TecTa
Uy=128 Uy=24B

Us®B 79 < Ug < 101 151 < Ug <202 V
Us'B 35 65

a T - 5 UMNynbcos
RfQ 05=R=4 15R=8 C MHTEpPBaNoM
t, Mo 40 < 14 400 100 5 t, 5 350 81 MuH
i me 0 0
r o(3 o[

& Ecniu He Tpebyetcs uHoe, uenonbaylite onee BHICOKOe HanpsxeHue ¢ Gonee BLICOKMM YPOBHEM BHYTPEHHETO
COMPOTURIMEHAA WKW WCNOME3YiTe Gonee HU3Koe Hanpsxkesue ¢ Boree HUSKMM BHYTPEHHUM COMPOTUBIIEHUEM.

4.6.4.3 TpeboBaHua
OYHKLMOHASIBHOE COCTOSHME WCTBITHIBAEMOIC YOTPORCTBA AOMKHO COOTBETCTBOBATH, KaK MUHUMYM,
knacey B no MNHCT 411—2020.

4.7 UcnblTaHUA H3MeHeHHEM MNMONAPHOCTH UCTOUHMKA NUTAHUA

4.7.1 HaznaveHue

McnblTaHWea HanpaeneHsbl Ha NPoBepKy CnoCcoBHOCTY MCMBITLIBAEMGOIO W30enua Beigepxueats obpar-
HYIO NONAPHOCTL CoeguHeHMsa obpatieHHon BaTapeu B cnyJvas WoNonNs30BaHA BCNOMoraTenbHor nyckoBoro
yCTpOWCTBA.

STV UCMBITAHWUA HE NPUMEHKMbI K FTeHepaTopaM W KIeMMaM ¢ orpaduduTenbHeIMK Aronamu Ges BHell-
HErD YCTPOWCTRa 3aLUMThl OT oOpaTHOK NonapHOCTY.

4.7.2 Meroa ncnbiTaHui

4.7.2.1 ObWmne TpeboBarHma

Mo kMO4YNTE MCNBITEIBAEMOE YCTPONCTBO C NPEfoxpaHMTENEM, Kak B TPAHCNOPTHOM cpencTse, Ho Ges
reHepaTopa W Garapen. BolbpaTh HanpsKeHne 1 NPUMEHWTL Erc OQHOBPEMEHHO KO BCEM COOTBETCTBYIOWMM
BXofam ¢ oBpaTHOW NONAPHOCTBIO.

10
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47.2.2 Cnyyain 1

Ecnu venbITblBaeMOe YCTPOWCTBO MCTICNb3YETCA B TPAHCMOPTHOM CPeacTBe, B KOTOPOM LiEnb reHepa-
TOpa He MMeeT NNaBKoW BCTaBKK, @ AMOALI BLINPAMUTENS BbifEPXUBAIOT 0DpaTHOe HanpaxeHe B TeYeHKe
60 ¢, ANA CUCTEM C HOMMWHAMNbHBIM HanpaxeHnem 12 B ¢ 0bpaTHoi NONRPHOCTLIO, NPUMEHWUTL HaNpsKeHue
nenbiTaHua 4 B OLHOBPEMEHHO Ha BCE COOTBETCTBYIOWME BXOAL! (KNEMMbI) UCNbITHIBAEMOTO YCTPOVCTBA B
TeveHue (60 £ 6) c.

3TN UCTIbITAHWSA HE NPUMEHUMbI A5 CUCTEM C HOMUHETBHBIM HanpsikeHem 24 B.

4.7.2.3 Cnyvai 2

Ins venonHeHwid yCTPORCTB, OTNIMYHLIX OT ONMCaHHKbIX B BApUaHTe uenblTanua 1, cneayet npuMeHsaTb
Hanpaxetue ucnbiranua U, (om. NMHCT 411—2020 v tabnuyy 7) ¢ o6parHoM NosIAPHOCTEIO OAHOBPEMEHHO KO
BCEM COOTBETCTBYIOLLMM BXOAaM UCMbITHIBAEMOTO YCTPOMCTBA.

Tabnuya 7 — Hanpsxexne ucnoiraHw

HomuHanbHOE HanpAaxeHue Hanpsmeuue WMCNbITAHWA
Uy B U, B
12 14
24 28
4.7.3 TpeGoBaHus

lMocne 3ameHbl BCeX BhILLEALIMX U3 CTPOA NNAaBKWX BCTABOK YHKLMOHANBHOE COCTOAHWE UCTbITHIBAE-
MOTO YCTPOWCTBa AOMXHO COOTBETCTBOBATL Knaccy A no MNMHCT 411—2020.

4.8 UcnbiTaHua 3aMeHO# 3aseMNIeHUst U UCTOYHUKA NHTaHUA

4.8.1 HaaHauyeHHe

HMcnkiTaHna cryxaTt Ana npoBepku HagzexHon paboThl yeTpoicTsea B CryYae, ecnu CyLecTByIoT 4,82 UMK
Bonee BapmaHTOB NUTaHWA. Hanpumep, YCTPOWUCTBO MOXET UMETb 3a3eMIeHWe NUTaHus 1 3a3eMIeHne cur-
Hana, KoTopble ABNAKTCH BbIXOAaMU Ha PasHbIX CXeMax.

HMcneimaHua JomkH B BbiTh cornacosaHbl MeXOy 3aKas4yMKoM U NOCTaBLLAKOM.

4.8.2 Meton ucnbeITaHui

Bee Bxogbl ¥ BeIXOAL! ONMKHB! ObiTh MOAKTOHEHb! K COOTBETCTBYIOLMM Harpy3skam unu ceTam Ans uMu-
Taynm paboTel BCTPOEHHOTO YCTPOWCTRA.

MopatoT HanpskeHve U, Ha UenbiTbiBaeMoe YCTPOMCTBO, YToDbLI YOEAUTLCA, UTO OHO QYHKUMOHWDYET B
COOTBETCTBMM C KOHCTPYKTOPCKOW 1 3KCMNyaTaUMOHHO R LOKyMEHTALMER.

MpUMEHWUTE WCNbITaHWE 3aMeHbl 3a3eMNEHUS 1 MUTAHWA KO BCEM NIMHWAM 3a3eMNEHNS/MATaHNS.

Insi Bcex MCNbITHIBAEMbIX YCTPOMCTE HAaNPsHeHWe CMeLleHs AomkHo coctasnAaTts (1,0 £0,1) B.

MopatoT HanpaxeHke U, Ha UCNbITbIBaeMoe YCTPOICTBO.

MpUMEHSIOT K NUHWK 3a3eMNeHVe/NUTaHne HanpsXeHre CheLLeHAs.

BHINONHAKT YHKUMOHAIBHBIE MCMBITaHWA NPW 3TOM ycnoBuu. [OBTOPAIOT 3TOT wWar B) ANS KaXAON
chnegyiolle KomBuHaLmn 3aseMneHmna/nuTamHms,

MOBTOPSAIOT UCNLITAHWA ¢ OBPATHLIM HAMPAXEHWEM CMELLEHWUA.

4.8.3 TpeGopaHusn

Ons  Boex dyHKUMOHANBHLIX TPYMn, XapakTepucTUKKM KOTOPLIX COOTBETCTBYIOT knaccy A (cM.
MHCT 411—2020), He foNYyCKakTeA HEUCTIPAaBHOCTM UMM OTKa3b! UCTLITHIBASMOIO YCTPOUCTBA B HYaCTH (OyHK-
LMOHanNBHBIX XapaKkTepucTuk.

4.9 VcnbITaHUA Ha paspbiB Lenu

4.9.1 Paapbie opHON uenu

4.9.1.1 HasHaueHWe

MCnbITaHua UMUTUPYIOT COCTOAHWE NOCHE PAa3SMbIKaHKs KOHTaKTa OfHOW Uenu.

Mpumeuarnue — [JaHHoe UCNBITAHWE HENPUMEHUMO A5 PR3HEMOB.

4.9.1.2 MeToa WCrbiTaHus

MogKMoHaoT MCMNbITEIBaEMOe YCTPOMCTBO B COOTBETCTBUM C YCTAHOBNEHHbIM NOPALKOM. PasMblikaioT
OAHY LieNb UHTepeRca «MCMbiTEIBAEMOE YCTPORCTBO/CHCTEMA », 3aTEM BOCCTAHABNMBAIOT COBAUHEHWE. Ha-

GrionaloT 3a NoBEAEHWEM YCTPORCTBA BO BPEMS UCNbITaHuA. [oOBTOPSIOT UCTbiTaHWe ANs KaL oM CXembl vH-
Tepdpeica «MCnbITEIBaeMoe YCTPOWCTBO/CUCTEME ».

1
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AnurensbrocTs npepoisabns; (10 £ 1) ¢;

ConpoTUBEHKE Pa3oMKHYTOM Lenw: 210 MQ.

4.9.1.3 TpeboBahua

DYHKLUMOHANBHOE COCTOSIHWE WCTIbITHIBAEMOTO YCTPOWCTBA [CIIKHO COOTBETCTBOBATL, KAK MUHUMYM,
knaccy B no MHCT 411—2020.

4.9.2 UcnbiTaHus Ha pa3pbiB HECKOJIBKKX Lenei

4.9.21 HasHaueHwe

HasHadeHue ucnoiTaHni B NpoBepke OYHKUUOHANBHOTO COCTOAHUS MCMbITHIBAEMOTO YCTPOMCTBA nocne
paspbiBa HeCKONbKMX Lienei. YCTPOWCTBO JOMKHO PYHKLMOHMPOBATL B COOTBETCTBUN C TpeGoBaHWAMM KOH-
CTPYKTOPCKOW W BKCNNyaTauUoHHON OKyMEHTaLmK.

MpuMevyaHue — OTN UCTILITAHWA HE NPEAHA3HAYEHH! NS pa3beMoB.

4.9.2.2 MeTop, vcnbiTaHui

OTCoenMHRAIOT UCNBITLIBAEMOE YCTPOWMCTBO, 3aTEM BOCCTaHaBNMBaIOT coefiHeHune. Habnopaior 3a no-
BEA,EHWEM YCTPOMCTBA BO BPeMA UCNbITaHUK. [TOBTOPAIOT UCNLITAHUA NS KAXKACHK CXEMbI UHTEpgENca «unc-
Nb{TEIBAEMOTO YCTPOKCTBA / CUCTEMBIX.

AnvreneHocTs npepbisadua: {10+ 1) ¢.

ConpoTuBrneHue pasoMKHyTor yenu: 210 M.

Anst yCTPONCTB ¢ HECKONBKMMIA KOHTAKTaMK LOMXKHbB! ObiTh MCMbITaHbl BCE KOHTaKThI.

4.9.2.3 TpebosaHud

OYHKLMOHANBHOE COCTOAHUE UCTBITLIBAEMOND YCTPOWCTBA [AOIMKHO COOTBETCTBOBATL, KaK MUHUMYM,
knaccy B no MHCT 411—2020.

4.10 UcnbITaHUA 3alliUTbl OT KOPOTKOrO 3aMbIKaHUA

4.10.1 HasHaueHue

MCnbITaHWS MMUTURYIOT KOPOTKOE 3aMbiKaHME Ha BXOAaX W BbIXOAax YCTPONCTBA.

4.10.2 CurHanbHas uenb

4.10.2.1 MeTon UcnbITaHMi

Mo KNKMaKT BCe COOTBETCTBYIOLLME BXOAL! M BEIXOAL! UCTBITHIBAEMOTO YCTPORCTBA NOCNEA0BaTENbHO
B TeueHre (B0 £ 6) C K MCTOMHWKY NUTaHKS ¢ HanpaxeHem Ug... (CM. Tabriryel 1 1 2) 1 « sazemnermo. Co-
CTORHWE OCTanNbHLIX BXOLOB M BbIXO[0B A0MKHO BbiTk 3apaHee cornacopaHo.

BINOITHUTE 3TWU MCTMBITEHWA C MOMOLLBID!

a) NOQKIMOYEHHOIO NCTOUHUWKE MUTAHKUA W1 KINEMMbl 333eMMNEHNA

1) BbIXOAb!I 8KTUBHbI,
2) BbIXO bl HEAKTHBHbI;

B) OTKINHOYEHHOrO MCTOMHKMKE NATAH K.

COoCTOAHME HEWUCTIONB3YEMbIX BXOL0B COMNacyeTCA MeXAyY 3aKasvyMKoM W NOCTaBLLMKOM.

4.10.2.2 TpeGopaHus

DYHKUMOHANBHOE COCTOAHWE WCMEITHIBREMOrO YCTPOWMCTBA [OIMKHO COOTBETCTBOBATL, KaK MWHUMYM,
knaccy B no MHCT 411—2020.

4.10.3 Harpyska uenei

MoAKMIOYMT UCTIBITEIBEEMOE YCTPOWCTBO K MCTOMHUKY NMMTAaHWA. Llenu Harpyaku AonkHel 6biTe B pabo-
YeM CocTOAHWMKW, TIpW HanuiimM B Leny nnaskkix BCTaBOK MPOACNKMTENBHOCTL UCTHITAHWA ONPefenaeTca B
cooTBeTcTBYoWen YacTi ninoc 10 %. Ecnn ncnonb3yeTcs saluTa, OTIUYHAS OT MaBKuX BCTABOK (Hanpumep,
ANEKTPOHHAA 3alMTa), TO NPOLOIPKUTENEHOCTL UCTBITAHWA [OMKHE BbiTh cormacoBaHa Mexay 3akas-uKkoM K
NOCTABLUMKOM. STH UCTIBITAHWS NPUMEHWUMBl TOMNEKS ANS CUCTEM / KOMMOHEHTOB C LIEMAMM HATPY3KK.

4.10.3.1 TpebosaHus

Bce BbIX0ofbl ¢ GMNEKTPOHHOM 3aLUMTOR JOMEHLI BLIASPHKMBATE TOKW, obecnedvBaembele COOTBETCTBY-
LWeR 3allMTON, 1 BO3BpallarTecs K HopMarbHoW paboTe nocne yoTpaHeHWa KopoTKOro 3amblkaHua. OyHk-
LJMOHANBHOe COCTORHWE TECTUPYEMOro YCTPOWCTBE LOMMHO COOTBETCTBOBATL, Kak MUHWMYM, Knaccy B no
MHCT 411—2020.

Bee 0ObluHblE BBIXOAbI, 3aLLWLLEHHBIE NNABKMMW BCTABKAMM, AOMNKHB! BEAEDKETE TOK, COOTBETCTBYHO-
LA XapaKTepUCTHKaM 3allMThl, 1 BO3BPaLLATECH K HOpMaIbHOW paboTe nocne saMeHbl BhilLef el U3 CTPOS
nrnaBkor BCTaBKKM. OYHKUMOHAMNEHOE COCTOAHKME TECTURYEMOTO YCTPOWCTBA J0IKHO COOTBETCTBOBATL MUHK-
MyM knacey I no MHCT 411—2020.

Bce HesallWeHHbIE BbIXOAE! MOTYT BhITh NOBREXEHE! MM UCTIBITAHWK TOKOM.
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®yHKLMOHaNLHoE COCTOSHME 4 0MKHO BbITh onpegeneHo kiaccom E no MNHCT 411—2020 npu yonosuuy,
YTO MaTtepmansl TECTUPYEMOro YCTPOHRCTBA COOTBETCTBYIOT TPeBOoBaHMAM BOCTINAMEHAEMOCTH.

4.11 Ucnbimralust NOBbIWEHHLIM HafpsiKeHneM

4.11.1 HasHaueHHe

McnbitaHna obecnedmBaioT NpoBeEpKy CNOCOBHOCTM AMANEKTPMKA BhILEPKMBATE HANPAXKEHWA B LensxX ¢
ranbBaHUYeCKon pasBA3Koi. 3TW UcnbITaHus TpebyioTes TONBKO ANA CUCTEM/KOMIMOHEHTOB, KOTOPLIE COAep-
XKaT UHAYKTVBHBIE aneMeHTsbl (Hanpyumep, pene, ABurateniy, KaTywikK) Uy NoAKTIoHaloTea K LensaM ¢ MHAYK-
TUBHOWM HArpy3Koi.

CornacoBaHHOe nepeHanpsikeHue MexXay ransBaHUdeckn W30MMPOBaHHEIMM TOKOBEAYLLIMMUK YacTaMN
MCNBITHIBAEMOTO YCTPOWCTBA MOXET UMETL HEraTUBHOE BITMAHUE HA MSOMNALMOHHBLIE XapakKTepPUCTUKK, Bbi3BaH-
Hble AIeKTPUMECKAM NoNeM. JTW UCTLITaHUA NPOBEPRIOT CNOCOBHOCT b AMBNEKTPUUECKOTD MaTepuana Beigep-
xaTb bonee BbICOKOE HANPAXEeHWe ToKa, Bbl3BaHHOE NOAKMIoHeHUeM UHAYKTUBHOM HarpysKu.

4.11.2 MeTtop HCNbITaHWH

BINOMHAKT YnKNUYeckne UcrbITaHus Ha TENMOBYIO Harpy3ky B cooteercteum ¢ MNHCT 414—2020. Cu-
cTema / KOMNOHEHTL! AOIMKHLI OCTaBaTLCA NPU KOMHAaTHOM TeMnepaType B TeveHve 0,5 4 nocne LKNnMYeckux
MCNBITAHWMA Ha TEMNOBYIO Harpyaky.

[MpwvnoxuTb cuHycoupansHoe (0T 50 Ao 60 Y) HanpsxeHWe CO CpeaHeKBagpaTUYECKM sHadeHreM
500 B K yoTpoOMCTBaM B CUCTEMAEX C HOMWHANBHBIM HanpsKeHem 12 B 1 24 B 8 TeueHue 60 ¢, Kak rnokasaHo
HVME, MEXAY:

- KNeMMamu ¢ raribBaHUYECKON PasBASKON,

- KNeMmamu 1 KOpIyCcoM C aNeKTPONpOBoAALLEN NOBEPXHOCTHIO C ManbBaHNHECKoW pa3Baskom;

- KJIeMMamK 1 3MekTpofoM, obepHyYTEIM BOKPYT Kopryca (HanpuMep, Metannuyeckas donera, chepu-
Yeckad BaHHa) ANA YCTPONCTB, UMEIOLLMX AUSNEKTPUYECKIMA KOPNYC.

4.11.3 TpebopaHna

OyHKUWOHaNsHoe COCTOsAHWE [JOIIKHO COOTBETCTBOBATH, KaK MMHUMYM, kriaccy B no MNHCT 411—2020.
Bo BpeMaA MenbITaHMi He O0MKHO BbITh NPpobos AMaNEKTPUKE UMK BCMbILLKK.

4.12 UcnbITaHUA CONPOTHBIEHUA H3ONALMN

4.12.1 HasHaueHHe

McnbITaHna obecnevmBatoT NPOBEPKY MUHUMANBHOMO 3HaYeHUsT OMUYECKOro COMPOTUBNEHNS, HEOBXO-
AUMOTO AN NPefoTBpaLlleHns ToKa MEXAY ranbBaHu{Hecky U30nuUpoBaHHbEIMU LenamMK U NPOoBOAALLMMK Ya-
CTAMM TECTUPYEMOrO YCTPOWCTBA.

Mo pesynsraTam UCNbITaHUA OLEHUBAETCS KA4eCTBO CUCTEMDI U3ONALMK U MaTepHana.

4.12.2 MeToa ucnbiTaHuit

BbINONHAKT UMKNUHECKOEe UCMLITAHWE Ha TENMOBYIO Harpysky B cootsetcTamm ¢ MNHCT 414—2020.

CUCTEMA/KOMMNOHEHTLI [|OMNXHbBl 0CTaBaTLCH NPY KOMHATHOW TemNepaType B TedeHme 0,5 4 nocne umknu-
YECKUX UCTIBITAHUIA Ha TENMNOBYIO HAarpy3Ky.

MpuknagbisaoT HanpsxeHyve 500 B NOCTOAHHOM TOKa K UCTbITHIBAEMOMY YCTPOMCTBY B TeueHue 60 ¢,
KaK yKa3aHO HUXe, Mexay:

- KNEMMaMU C ranbBaHWUYEeCcKOoN PasBAsKo,

- KfIEMMaMU W KOPIyCOM C ANeKTPONpPOBORALLEN NOBEPKXHOCTLIO C ranbBaHUYECKOW Pa3Ba3KoM,

- KNemMmamu 1 anekTpofoM, obepHyThIM BOKPYT Kopnyca (HanpuMep, MeTannudeckas donera, cdepu-
HEeCKas BaHHa) AnA YCTPONCTB, UMEIOLLMX AUSNEKTPUNMECKWA KOPYC.

Mo cornacosanmio mexgy noTpebuteneM v NOCTABLUMKOM AOMYCKaeTCs OrpaHUYeHVe HanpsxeHus no-
CTORHHOTO UcNbITaTenbHOro Toka go 100 B.

4.12.3 TpeboBaHuA

ConpoTusneHue nsonauyumn AormkHo bbiTe Bonswe 10 MOM.

5 [lokymeHTauus

ANa nokyMeHTauUMK JOMKHLI Ucnonb3osaTtbes obosHadeHus B cooteeTcTBuM ¢ [THCT 411—2020.
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MpunoxeHus A
(obAzaTenbHoR)

Mpoueaypa npoBepky paboynX XapaKkTepUCTUK reHepPaTopa TeCTOBbIX MMNYNbCOB

A1 OnacTe NpUMeHeHKR

Lens HacToauero npunoxeHus cocTouT B Tom, 4Tobel ofecnsunTs METoq NPOBEepki BBIXOAHBIX XaPaKTepUCTUR
reHepaTopa MMyrsCos.

A2 Obwume TpeboBanua

B pasgene A.3 W3NoXeH METOJ NPOBEPKNA BhIXOAHEIX XapakTepucT UK reHepaTopa UMNyrbCoB, NPUMEHAEMOTo & UC-
MNETAHUAX:

a) B YCrOBUAX MNOA HArpy3KoW,

6) B YCNOBMAX NOJA COMACOBAHHCR HAarpy3KoWH.

Yenosus UCNbITaHWA JOMKHBl COCTBETCTBOBATL Tpebosanuam MOCT P MCO 8854,

A.3 MNposepka uMnynica cbpoca Harpysku

leHepaTop pornkeH BeiTh NPOBEPEH HA COOTBETCTBME NPHUBSASHHLIM HILKE napaMeTpam ans obeux oTKpeITEIX Le-
nem v ycnosui Harpysku. BenwunHa Uy ans aTol npolegypsl Nposepkn aorxHa SeiTe pasHa 0 B.

BbibpaHHoie pesncTopbl JOMKHLl MMETL JOCTATOUHYIO CUMY AUccHnaumnn Ans oboux UMnynecos. JONyck cormacy-
IOWEro PesNCTopa AOMKeH CoCTaBNATL +1 %. ConpoTreneHue ucTodHnka BeIGnpaeTcs TaknM obpasom, uToBbbl oHo Beino
PaBHO CONPOTUBNEHWIO HATPY3IKK, OrpefeneHHoMy 418 TECTOROTS MMMNYLCA.

Tadnuya Al — VMmnynecHele cucTeMbl cBpoca Harpyskit ¢ HOMUHANEHBIM HanpsxeHuen 12 B n 24 B

Tun cucTempl
MapameTp Uy=12B Uy=24B
bes Harpyaum ] 22 HATPY3KK bBes Harpyaku l 20 HATPYSKU
Ug +100B +10B +50Bx10B +200B+20B +100B+20B
b 10{ ) me — 10(3) me —
iy 400 mc + 80 mc 200 mMe + 40 mc 350 Mc £ 70 MC 175 mc £ 35 mc
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Mpunoxeuue b
{cnpasovHoe)}

MpoucxoxaeHUe UMNYNbca cBpoca Harpy3ku B aNeKTPHYECKMX
CUCTEMAX ABTOTPAHCNOPTHLIX CPeacTB

B.1 OBuwue nonoxexun

XapakTepUcTuky UMnNynbca copoca Harpysku, pacCMaTpUBAEMOrC B HAaCTOALEM CTaHAapTe, NoNnyYeHbl Ha CCHOBe
U3YUSHUS MMNYTIBECOB COpOCa Harpysky, OUKCHPYEMBIX B 3MEKTPUUECKUX CUCTEMEX TPaHCMOPTHHIX CPEACTB Nnpu onpefe-
TIeHHbIX YCrosuax. B HacToAWeM NPUNoXKEeHWN NpefjcTaBneHa MPUHUWNNAaNEHaa CXema, Ha KOTOPOR NMOKa3aHo Nponucxox:-
AeHue umnyneca cbpoca Harpysku.

B.2 Umnynbe

YmMnynsc cBpoca Harpysiki BOSHUKSET B Criyyae OTKIIOUEHWA Pa3psikeHHON akkyMynsTopHoi BaTtapen B MOMEHT,
KOTAa reHeparop reHepupyeT 3apafHbId TOK ANA APYTUX Harpy3oK, OCTAIOWNUXCS B UEN TeHepaTopa B MOMEHT OTKIIHOUEHNS
Barapeun. Qopmbl UMAYINECOB COpPOCa Harpysku nNpeAcTaBneHsl Ha pucyHKkax 8 u 9. Cxema nojasneHys cBpoca Harpysku
fipeAcTasrieHa Ha pucyHke B.1.

4

1 — HEWCNpPaBHOE CoROUHEHME; 2 — MEHEPATOP; 3 — UCNbITHIBASMOE YCTPOUCTBO; 4 — BaTapes

PuecyHok B.1 — Cxema nogasnerus copoca Harpysku
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