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FOCT 25995—2024

Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 PASPABOTAH 3akpbiTeiM akuuoHepHbiM 0bwecteom «3arog OMA» (BAO «3aeog 3MA») n Obe-
CTBOM C OFpaHM4eHHoW oTBEeTCTBEHHOCThIO «MegTexctangapt» (OO0 «MepTtexcraHgapT»)

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryrmpoBaHUio M METPONorim

3 NMPUHAT MexrocyoapCTBeHHLIM COBETOM MO CTaHA4apTU3auuuv, MeTponorum u cepTudurkaumm
(npotokon ot 30 ceHTsAbps 2024 . Ne 177-I1)

3a NMPUHATWE NporofiocoeBanu:

KpaTkoe HaumeHoBaHWe CTpaHsbl Ko cTpaHbl CokpalleHHoe HauMeHOBaHWe HaLMOHANLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTuaaumnm
ApmeHus AM 3A0 «HauunoHanbHbIA opraH No cTaHgapTU3auun 1 Mme-
Tponoruu» Pecnybnvku ApmeHusn
Benapycb BY [occranpapt Pecnybnuku Benapycb
Kvpruanga KG Kblprelsctangapt
Poccug RU Poccranaapt
TagxuKnucTaH TJ TagkukcTaHgapT
YabekucTaH uz Y3beKcKkoe areHTCTBO MO TEXHUYECKOMY peryrnmpoBaHuio

4 lMpukasom denepanbHOrO areHTCTBa MO TEXHUYECKOMY perynvpoBaHuio U MeTponorun ot 30 ceHTs-
Bps 2024 . Ne 1302-cT mexrocygapcTBeHHbl ctangapt FTOCT 25995—2024 BeeaeH B AeNcTBME B Ka4ecTse
HauuoHaneHoro ctaHgapta Poccunckon ®egepauun ¢ 1 nwona 2025 r.

5 B3AMEH IOCT 25995—83

Unpopmayus o ssedeHuu 8 delicmaue (nNpekpawjeHuu delicmeus) Hacmosueao cmarndapma u uame-
HeHul K HeMy Ha meppumopuu ykasaHHbIX 8bilie 2ocydapcme nyBbnukyemcs 8 ykazamensx HayuoHanbHbIX
cmaHOapmoe, uzdasaeMbix 8 amux 2ocydapcmeax, a makxe e cemu MHmepHem Ha calimax coomeemcmay-
FOWUX HAaULUOHansHb6IX 0paaHog no cmaHéapmusauull.

B cnyqyae nepecmMompa, U3aMeHeHUs Usil OmMeHs! Hacmosuje2o cmarndapma coomeemcmaeyroLuas UH-
chopmayus bydem onybnukosana Ha oghuyuanbHoM uHmepHem-calime MexezocydapcmeeHHo20 cogema 1o
cmaHOapmu3ayuu, Memponoauu U cepmugbuxkayuu 8 kamarsnozae «MexzocydapcmeeHHbie cmaHOapmbi»

© Odpopmnenue. ®IBY «UMHcTUTYT cTaHgapTuzayuuy», 2024

B Poccuiickon ®egepaummn HacTOALWMIA CTaHAaPT HEe MOXKET BbiTb MONMHOCTLID UMK
YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBAH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelleHns PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUiD
W MeTpONorun
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Monpaeka k FTOCT 25995—2024 3nekTpoabl ANA cbemMa OMO3NeKTpuU4Yecknx noteHuuanos. O6Gwwue
TexHU4Yeckue TpeboBaHMA U MeTOAbI UCMbITAHUN

B kakom mecte Hane4vataHo [onxHo BbITk

Mpeauncnosue. Tabnuua —

AzepbangkaH | AZ AactaHgapT
cornacoBaHnsi

(MYC Ne 6 2025 r.)
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

SNEKTPOObLI ONA CbEMA BUOJ3NEKTPUYECKUX MOTEHLMUAINOB
O6wue TexHU4Yeckne TpeboBaHNA U MeTOAbI UCNLITAHUA

Electrodes for measurement of bioelectric potentials.
General technical requirements and test methods

Oara BeegeHna — 2025—07—01

1 O6bnacTb NnpUMeHeHUs

HacTosawui cTaHgapT pacnpocTpaHsaeTca Ha NPOBOAALLME NacCUBHbIE aMeKTpoabl (danee — anekTpo-
[bl): BbIHECEHHbIE U BCTPOEHHbIE KOXHbIe anekTpokapauorpaguyeckue (3KM-anekTpoabl), BEIHECEHHbIE KOX-
Hble 3nekTposHuedanorpadudeckue (33M-anekTpoab!), BEIHECEHHBIE KOXHbLIE U WroMbYaThie 3MeKTpoOMUO-
rpacpmyeckue (OMI-anekTpoabl), NpeaHasHavyeHHble AnA cbema B1oaNeKTPUYecKnX NoTeHLManos.

HacToswwumi cTangapT He pacnpocTpaHsaeTcs Ha reTanbHble 3MeKTPoAbl M 9NeKTpoabl, NpMMeHsieMble B
3KCMeprMMeHTanbLHoN MeguunHe.

2 HopmaTuBHbIe CCbINKK

B HacTosiwlem cTaHOgapTe Mcnonb30BaHbl HOPMATUBHBIE CChIMKA Ha crefylolue MeXrocygapCcTBeHHbIe
cTaHOapThi:

rocT 2.601" EOwvHas cuctemMa KOHCTPYKTOPCKOW JOKYMeHTauuy. SKCnnyaTauuoHHbIe JOKYMEHThI

FOCT 10354 lNneHka nonuaTuneHoBas. TEXHUYECKME YCITOBUSA

FOCT 15150 MawuHbl, npubopbl 1 Apyrve TEXHUYECKNe M3genus. MiIcnonHeHnsa Ona pasnuyHbix KvMa-
TU4YeckMx panoHoB. KaTteropuu, ycnoBus akcnnyatauuy, XpaHeHUs U TpaHCNOpPTUPOBaHMA B YacTu BO3dew-
CTBUA KNUMaTUYeCcKnX hakTOPOB BHELLUHEN cpedbl

FOCT 20790/FOCT P 50444 Mpubopel, annapatsl M obopyaoBaHue megununHckme. ObLme TexHu4eckue
ycrosus

FOCT 24878 BnekTpoabl ANA cbemMa BMO3NEKTPUYECKUX MOTEHLMANOB. TEPMUHbI U ONpeaeneHus

FOCT ISO 10993 (Bce yactu) N3genua meguumnHckme. OueHka BMonornyeckoro AencTBUA MEAULIMHCKNX
nagenuin

MpumeuyaHue — T[py NONL30BaHUM HACTOALLMM CTaHOAPTOM LienecoobpazHo NPoOBEpUTL AEUCTBUE CChbINoY-
HbIX CTAHOAPTOB W KnaccurKaTopoB Ha ouLManbHOM MHTEepHET-cainTe MexrocynapcTBeHHOrO COBeTa No cTaHaapTu-
3auvu, MEeTpONorMKM 1 cepTudukaumn (www.easc.by) nnu no ykasatensm HauMoHanbHbIX CTaHAAPTOB, U3OaBaeMbIM B
rocyfapcTBax, yKazaHHbIX B NPEaUCIIOBUM, UINW Ha OhULMATIBHBIX CAWTax COOTBETCTBYIOLLMX HALMOHAMNBHLIX OPraHoB Mo
cTaHgapTu3auuu. Ecnv Ha 4OKYMEHT JdaHa HefaTUpOBaHHas CCbinka, TO CredyeT UCMOoNb30BaTh JOKYMEHT, AEUCTBYOLLMIA
Ha TEKYLLMA MOMEHT, C Y4ETOM BCEX BHECEHHbIX B HEMO U3MeHeHWn. Ecnv 3ameHeH CCbINoYHbIN JOKYMEHT, HA KOTOPbINA
[JaHa [aTupoBaHHAs CChiNka, TO CrefdyeT WMCMonL30BaTh yKazaHHyH BEpCUI0 3Toro AokymeHTa. Ecnv nocne npuHsaTtws
HaCTOSLLEro CTaHAApTa B CChINOYHBIA JOKYMEHT, Ha KOTOPLIi OaHa AaTMpOBaHHasi CChika, BHECEHO U3MeHeHWe, 3aTpa-
rMBatoLLee NONoXKeHue, Ha KOTOPOE JaHa CChINKa, TO 3TO NoNoXeHKWe NpUMeHsieTcs 6e3 yueta AaHHoro 3MeHeHus. Ecriun
CCbINMOYHBIN JOKYMEHT OTMEHEH 63 3aMeHbl, TO NMONOXEHWE, B KOTOPOM [aHa CCbiNKa Ha Hero, MPUMEHSIETCS B YacTu, He
3aTparuBaloLLel 3Ty CChIMKy.

1) B Poccuitckon denepauunu geiicteyer TOCT P 2.601—2019.

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacTosleM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT 24878, a Takke cnegyolme TEPMUHLI C COOT-
BETCTBYOLLMMW ONpefeneHUaMu:

3.1 gppend pa3HOCTU INEKTPOAHLIX MoTeHUuuanosB (Apeld HanpskeHwus): M3amMeHeHue 3Ha4YeHus
3MNeKTPOAHOro NoTeHLMana, YacTOTHLIA CMEKTP KOTOPOro NeXWUT B nonoce YactoT o 1 'y,

3.2 HanpskeHWe Wwyma: HanpsxeHue, BO3HUKaKOLee B NOMNY3NeMeHTe, COCTOSALLEM U3 OJHOMOMKCHO-
ro aneKTpoaa UM TOKOCLEMHOIO 3reMeHTa MHOTOMOMKCHOIO 3MeKTPoaa U 3NeKTPOAHOrO KOHTAKTHOro BeLle-
CTBa, YacTOTHLIN CMEKTP KOTOPOro NEeXUT B Monoce 4acToT cBbiwe 1 y.

3.3 HanpsxeHue WyMa ABUXEHUA (HanpsAXeHWe 3NeKTpoMeXxaHWYecKoro wyma): HanpsikeHwe,
BO3HUWKaKLLEee B NMOMNyaneMeHTe, COCTOSALEM M3 3NeKTpoaa WU 3MNeKTPOOAHOro KOHTaKTHOro BellecTBa, Bcnen-
CTBME MEXaHWYeCKUX BO3LENCTBUA HA NOMY3NeMeHT.

3.4 nonHoe conpoTuBneHue: ConNpoTUBMEHWEe, N3MEPEHHOe Ha NepeMeHHOM TOKEe Mexay BbiXO4oM
3NeKTpoaa U 3NeKTPOAHbIM KOHTAKTHbLIM BELLECTBOM, KOHTAKTUPYIOLLUM C TOKOCHLEMHOW NOBEPXHOCTLI 3MekK-
Tpoaa.

3.5 Bpems roToBHOCTU anekTpoga: MuHMmansHoe Bpems, NpoLlelliee Nocne BXOXAEHUs anekTpona
B KOHTaKT C 3MNeKTPOL4HbIM KOHTAKTHbIM BelLecTBOM, B TeY4EeHUe KOTOPOro napaMeTpbl SrekTpoda CTaHOBATCH
OOMYCTUMbIMAN.

3.6 BOpOHKa NpucachbIBalOLWerocs anekTpoga: 3rNeMeHT KOHCTPYKLMM NPUCaCchIBaOLLErocs aNeKTpo-
03, UMELLIUIA NONOCThb, OTKPLITYH CO CTOPOHLI OMOPHOM NOBEPXHOCTW, BHYTPU KOTOPOW CO303ETCS paspekeHue.

3.7 peTckWi 3neKkTpopA: 3nekTpod, NpefHa3HavYeHHbIl Ans cbeMa B1oanekTpuYecknx NoTeEHLManoB y
OEeTel pasHoro Bo3pacTta.

3.8 cbeMHbIN 3NeKTpoaHbIA NpoBog (kabenb): MpoBog wnu Kabernb, anekTpuyeckoe NogknwYeHue
KOTOpPbIX K 3NeKTpoay UM OTKMYeHWe OT 3MekTpoaa ocyLecTBNAEeT s Npy NOMOLLW pa3beMHbIX 3[1IeMEHTOB
Be3 Mcnonb3oBaHnsA MHCTPYMEHTA.

3.9 HecbeMHLIN 3INEKTPOoAHLIN NpoBog (kabensb): Npoeog unu kabenks, 3aNEKTPUYECKOE U MEXaHWYE-
CKOE COeAMHEHWE KOTOPLIX C SNEKTPOAOM HE MOXET BbiTh HapyLleHo 6e3 NPUMEHEHUS MHCTPYMEHTa unu 6es
HapyLeHUs LLeNOCTHOCTU U UCMPABHOCTU KOHCTPYKL MW,

3.10 Bpems HenpepbIBHOrNO KOHTaKTUpOBaHUA anekTpoda: MakcumansHoe BpeMsa HeHapyllaeMoro
KOHTaKTMpPOBaHWA 3MeKTpoda C ogHuMM Buonormyeckum obbekTom, HeobxoaKMmMoe Ans NpoBedeHus Uccneno-
BaHWsl B COOTBETCTBMM C CYLLECTBYHLUUMU METOOMKAMU.

3.11 KOXHbIN HENTPanbHbLIA ONOACLIBAKLWMA 3nekTpoAd: KoXHbIi HEWTpanbHbIA 3NeKTPod, TOKOCH-
eMHasi NOBEPXHOCTb KOTOPOro KOHTAKTUPYET MO BCEW OKPYXHOCTW C aHAaTOMUYECKOWN YacTbio Buonornyeckoro
obbekTa (pyka, Hora v ap.).

4 Tunbl OCHOBHbIE NapamMeTpbl U pa3Mmepbl

4.1 Tunbl 1 paamepbl IKM-2NeKTpoaoB AOMKHbLl COOTBETCTBOBATL NpUBEAEeHHLIM B Tabnuue 1.

Tadbnuua 1
Twn anekTpoga Pasmep
[na koHe4yHocTEW | ANg B3pOCnbIX MpwxyvMHOR BbiHeceHHbIN Paavep noBepxHOCTWM 3nek-
- - TpoOda, KOHTaKTMPYHWLLEehA C
OAKTIERHOU Koxel, He bonee 30 x 60 MM
[NpucaceiBaowmiics
Kneawuiica
ansa geten MpwxumHON Paamep noBepxHOCTW 3nek-
- TpoAda, KOHTaKTMPYKLLeh ¢
MpucaceiBatowmiica Koxel, He bonee 14 x 30 mm
Kneawuiics
2
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Twn anekTpoaa

Paamep

[pyaHou

Onsa B3pOCnbIX

[MpuKMMHOM BblHeCeHHbIN
BcTpoeHHbIn
MopknagHomn BbiHeceHHbI

MpucackiBatoLwmincs

Kneawminca

ansa geten

MprxrMHON

MNogknagHon

MpucackiBatoLwmincs

Kneswmitca

[wameTp TOKOCbEMHOWA ro-
BEPXHOCTW anekTpofda He 6o-
nee 24 mm

OuameTp TOKOCBEMHOW rlo-
BEPXHOCTW anekTpopa He Bo-
nee 14 Mm

4.2 33l -anekTpoabl NOAPa3AenAT Ha ABa TUNA: YEPENHON 1 YIWHOW. [lnameTp TOKOCbEMHOW NOBEepX-
HOCTW YepernHoro anekTpoga — He bonee 10 MM, YLWIHOIO 3NeKTpo4a MM.
4.3 OMI-anekTpoabl NOAPA3AENAT Ha UronsyaTble U KOXKHbIE.

4.3.1 Tunbl 1 paamepbl Urone4atelx 3MIM-3NeKTpo4OB OOMKHbBI COOTBETCTBOBATL NPUBEOEHHLIM B Ta-
frivue 2 1 Ha pucyHkax 1—>5.

Tabnuua 2

Paamepbl B MUNNUMETPax

OnuHa MNoTeHumMansHas TOKOCLEMHAas NOBEPXHOCTL 3NEKTPOA0B
Tun wrone4aToro OuameTp paboden
anekTpoga urnel d YyacTu Yucno § dopma Paamepi HOMMHaﬂbHag
urnbi | noBepxHocTen nnowags, Mm
TopueBOW KOH- 90+1,5
LEHTPUYECKHUIA
2 TIONIGCHIN 065+0,04| 65£1,5
42+1,5 OnunHa manoi ocun 007
40+15 a=0,1510,015 ’
— 1 annunc
045+£0,04| 30£1,5
201
OnuHa manoi ocu
0,3+£0,03 20+ 1 a=007 + 0,007 0,015
TopueBon aKc: 065004 | 42215 OnunHa manoi ocu 0.03
LEHTPUYECKUIA a=0,1+0,01 4
2-NONKCHBINA 2 annunc = -
INMHa Marnon ocu
045+£0,04| 30x1,5 a=007 0,007 0,015
gi‘fﬁg;bm 0,65+0,04 | 40+15 2 Kpyr [uameTp 0,025 + 0,006 0,0005
Bokomed 0,65+ 0,04 | 4015 8
9-nonKCcHLIN Mpsimo-
- G (0,12+0,01) x (0,9 -0,1) 0,1
Bokemoll 11+004 | 60%15 14
15-noNKCHbIN
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] ~_

o

d — gnameTp umebl; | — AnvHa paboydei YacTu WIMbl; ¢ — Yron 3aTouKu

M pumedyaHmne — Yron 3aToykM O BBOOMMOIO B TKaHWM KOHLIA WIMbl Wronk4aToro GMF-SHEKTDOD,EI O0OIKeH

ObiTb 15° £ 2°.

PucyHok 1 — Wroneyatsin OMI-anekTtpog

I («==>5:

a — AnUHa Manown ocu annunca

PucyHok 2 — Wrone4aTbiil TOPUEBOW KOHUEHTpUYECKUin 2-nontocHelin MM -anekTpon

=

PucyHok 3 — WronedaThlid TOPUEBOW aKCLEeHTpuYeckuin 2-nontcHelid MM -anexktpog

) &b
0,2£0,02 541

PucyHok 4 — Mronevateii 6okosor 3-nontocHein IMI-anektpog

=0 >

2.5.0‘_1_ 6+1

PucyHok 5 — WMronedaTtble 6okoBble 9- 1 15-nontcHble QMMM -anekTpoabl

4.3.2 Tunbl U pasmepbl KOXHbIX SMI-anekTpogoB OOMXHbI COOTBETCTBOBATL NpUBEOeHHbIM B Tabnu-

ue 3 1 Ha pUcyHke 6.

Tabnuuya 3

Pa3M6pr B MUINMMETPax

TokoChemHas NoBepxHOCTL 3neKkTpoaa

Twn KOXHOro 3nekTpoaa
®opma Pazmepsbi

PaccrosHne mexay
TOKOCHEMHbIMU
noeepxHoctamu C

MpsAMoyronbHUK (6+£0,6) % (12+1,2)
2-TONKCHBIN OTBOAALLMIA

20 £ 2; perynvpyemoe
B npenenax ot 6 go 140

Owametp 7,5+ 0,75

202

OOHOMOMKCHBIN Kpyr

KNesLMACa OTBOAALLMIA HOwametp o1 5 go 10
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Paamepbl B MUNNUMETpax

TokocbemHasi NOBEepPXHOCTE 3MeKTpoaa

Twn KOXHOro anekTpoaa

dopma Paamepbi

PacctosHue mexay
TOKOCHEMHbBIMM
nosepxHoctamu C

(15 2) x (100 + 5)

HelTpanbHbIA
OMNoACHLIBAOLLNA

MpaMoyronbHUK (15+£2) % (180 £ 5)

(15 £2 ) x (450 £ 10)

| [ ©

O

C -

PucyHok 6 — KoxHblid 2-nontcHblin oTBoasawmin AMIM-anektpog

4.4 OCHOBHbIE napamMeTpbl 3NeKTpoaoB O0ITKHbI COOTBETCTBOBATEL NPpUBEOEHHBIM B TaSJ'IMLlE 4.

Tabnuua 4

3HaveHue napamertpa

3KI-anektpogos
HavmeHoBaHWe napameTpa poa

KpaTKoBpeMeHHOro AOnnTenbHoro
KOHTaKTUpOBaHWA | KOHTakTUpoBaHUA

33r-
3MeKTpoaos

OMrl-anekTpoaos

KOXHbIX nroneYaTblX

1 3nekTpuyeckas NpoOYHOCTL
n3onauum B, He MeHee

30

2 ConpoTtueneHue naonauum R, OM, He
MeHee

109

3 PasHocTb 3NEeKTPOOHbIX NOTEHUWa-

noB oU, mB, He Gonee 100

4 [pelich pazHOCTM 3NEKTPOAHbIX
noTeHunanos (opend HanpsxeHun) 250
Uy, MKB, He Bonee

25

5 Hanpsaxenue wyma Uy, mkB, He Go-
nee

30

20

20 15

6 HanpspkeHue Wwyma ABMKeHus
(HanpshkeHue anekTpoMexaHU4ecKoro — 100
wyma) Ug, MkB, He Gornee

7 MNonHoe conpoTUBMEHKWe 3NeKkTpoda
Z, Om, He bonee

5-10°

8 Bpewms roToBHOCTH 1y, He BGonee 10 MuH 15 MuH

10 MuH

5 MKUH 1¢c

9 Bpemsi HeNpPepbIBHOTO KOHTAKTUPO-

30 MuH 24y
BaHuA t,, He MEHee

60 MuH

60 MuH 40 MuH

4.5 O6osHaqeHne IKIM-aneKTpodoB AOMKHO COOTBETCTBOBAThL TPeboBaHMAM NPUMEHUMbIX CTaHOapPTOR
6esonacHOCTW 4NA COBMECTHO UCTONb3YeMbIX AUArHOCTUYECKUX MeQULIMHCKUX U3Oemnuii.
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5 TexHun4yeckue TpeboBaHuA

5.1 BnekTpoasl crieqyeT M3roTOBNATL B COOTBETCTBUM C TpeDOBaHMAMW HACTOALLEro cTaHaapTa U Tex-
Hu4eckon gokyMmeHTauuu (T[) [B Tom yncne TexHudeckux ycnoeuin (TY)] Ha anekTpoabl KOHKPETHOTO TUMNa.

5.2 HapyxHble NOBEpPXHOCTW SNEKTPOAOB W NPUMHALNEXHOCTEN K HUM LOMKHbI BbiTe raakumu, 6es ua-
panuH, TPeLLWH, 3ayceHUeB U ApYrux AedeKkToB, BUAMMbIX HEBOOPYXEHHLIM rMa3oM.

5.3 JnekTpooHOEe KOHTaKTHOE BELLECTBO KNesaLMXCs aNeKTPOA0B He AOMKHO COAepKaThk XKUPOB U Macer.

5.4 3nekTpoOHOe KOHTaKTHOEe BEeLleCTBO KMNeALWUXCa 3MeKTPoAoB He OOMKHO OCTaBMATbL Ha benbe He
CMbIBAEMbIX BOOOW NATEH.

5.5 LiBeT 1 3anax anekTpooHOro KOHTAKTHOIO BELLECTBA KMNEeALWXCA 3NeKTPoOaoB OOMXKHbI ObiTh Npu-
ATHBLIMKU. [JonyckaeTca OTCYTCTBUE 3anaxa.

5.6 BakyymMmeTpuyecKkoe faBneHWe Bo3ayxa, Co3aaBaeMoe BO BHYTPEHHEN NONOCTU BOPOHOK MpuUcachl-
BaKLMXCA 3MeKTpoaoB, npeaHasHayYeHHbIX Ans B3pOCnbiX U AeTel, AOMKHO Haxo4AUTbCA COOTBETCTBEHHO B
auanasoHe o1 25 go 50 klMa n ot 15 go 30 kla. BakyymmeTpudeckoe gasneHune so3ayxa 3a 10 MUH He OOMKHO
yMeHbLlaTbes bonee yem Ha 15 %.

5.7 Ycunue, Heobxogumoe ANS CxaTUS TPyLUM NPUCACLIBAKOLLMUXCH 3MNEKTPOAOB, He AOMKHO BeiTh 60-
nee 25 H.

5.8 TpyOKW mrone4aTtbix 3M1eKTPOAOB AOMKHEI ObiTh BbIMOMHEHbI M3 KOPPO3WOHHO-CTOMKUX M KMCIOTO-
CTOMKUX MaTepuanos.

5.9 KoHel uvrons4artoro anekTpoaa, BBOOVMBINA B TKAHWU, JOMKEH BbITb OCTPbIM, Bes 3ayceHueB.

5.10 KoxHbln HelTpanbHbill AMI-anekTpon gomkeH BbiTe rMOKUM B Takoh cteneHn, ytobel obecneyn-
BarnoCb HENPEepPLIBHOE KOHTAKTUPOBaHWE TOKOCHLEMHOMN NOBEPXHOCTM 3MEKTPOAA C KOXEW YenoBeka B MecTax
HanoXeHnsa anekTpoaa.

5.11 3OnekTpodbl, CpeacTBa MX KpenneHua W 3NeKTpoAHOEe KOHTAKTHOe BelLecTBO AOMKHbI OblTk M3ro-
TOBMNEeHbl U3 Buonoruveckn besonacHbIX MaTepuarnos.

5.12 KoXHble 3neKkTpoabl MHOTFOKPaTHOrO NPUMEHEHUA, NpeaHasHayeHHble Ans UCNoNb30BaHUA B UH-
EKLMOHHBLIX OTOENEeHUAX W XUPYPriuyeckux OnepauMOHHbIX MEeAWLWHCKUX OpraHu3auuvax, AOMKHbI BbiTb
YCTOWYMBBIMK K Ae3UHEKLNN.

5.13 WroneyaTtble aNeKTpPoAbl AOMKHbI ObITh YCTOMYMBBIMK K Oe3WHGEKLMW, NpeacTepunn3annoHHoN
OYUCTKE U CTepUnn3aummn.

5.14 Metoabl, cpeacTea N pexnMbl Oe3nHpeKkun, npeacTepunmialMoHHON O4YUCTKKM U CTepUnn3auum
ycTaHaBnuMBawT B T[] HA anekTpoAbl KOHKPEeTHOro Tuna.

5.15 OKI-anekTpogbl 1 cpeacTsa UxX KpenneHwst 4omkHbl obnagate BUOpONpPOYHOCTLID NOcne Bo3gen-
cTBuA BUBpaUnoHHbIX Harpy3ok wactoton 30 My amnnutygon 0,3 mm.

5.16 3OneKTpoabl M cpeacTBa UX KpPenneHUsa OOMKHbl OblTb UCMPaBHbIMKU, a 3MEKTPOOHOe KOHTaKTHoe
BELLIECTBO COXPaHATL CBOM CBOWCTBA MOCINEe BO3OEACTBMA HA HUX TPAHCMOPTHOWM TPSICKM YacTOTOW KonebaHui
2—3 'y, yckopeHuem 30 M-c 2.

5.17 HecbeMmHblli anekTpoaHbIN NpoBoa (kabenb) anekTpoLoB MHOMOKPaTHOrO NPUMEHEHWUSA, HaTAaHY-
Teih ¢ cunon 1 H, nomkeH BbigepxuBatb He MeHee 500 uarnbor Ha +90° y MecTa Bbixo4a npoBoAa U3
anekTpoaa.

5.18 3nekTpoabl, CpeACcTBa UX KPEMMeHWs U AaNeKTPoOHOe KOHTAKTHOE BELLECTBO AOMKHbI COXPaHATL CBOW
XapaKTepUCTMKM B NpoLiecce aKcnyaTaumm npy HOMUHaNbHbIX 3HaYeHusx TemnepaTypel ot 32 °C go 42 °C.

5.19 BneKTpoabl, CpeacTBa UX KpenneHns 1 arnekTpoOHOe KOHTAaKTHOE BELLECTBO NpW XpaHeHur Oormx-
Hbl BbITb YCTOMYMBLIMU K BO3OENCTBUIO KNMMaTWUYecknx hakTopoB no ycnoeusamM xpaHenusa 1 FTOCT 15150.

5.20 3nekTpoabl U CpeacTBa WX KPenneHus npu TPaHCMOpPTUPOBAHWWM OOIMKHbLI ObiTh YCTOAYMBLIMU K
BO3EeMCTBUIO0 KNMMaTU4eCcKUX hakTopoB no ycrnosuam xpaHenusa 5 TOCT 15150.

5.21 OKI-anekTpoabl, CpeAcTBa MX KPenneHusa M 3MeKTPodHOe KOHTAKTHOe BeWeCTBO AOMKHbI ObiTh
YCTOMUYNBBIMMW K KpaTKOBPEMEHHOMY BO3AEWCTBMKO KNUMaTUYECKMX PakTOpoB (3KCnyaTauuoHHoe TpaHcnop-
TupoBaHue) no MOCT 15150 ansa Buga KNUMaTUYeCcKoro CNonHeHusa Y kateropum 3.

5.22 CpegHun cpok cny0bl aNeKTpo4oB A0MKEH ObITh HE MeHee 3 neT.

MpegenbHbIM COCTOSHMEM 3MEKTPOAO0B ABMNAETCA COCTOAHUE, MPM KOTOPOM MX BOCCTAHOBMEHWE HEBO3-
MOHO WK 3KOHOMMWYEecKn HeuenecoobpasHo.

5.23 MapaHTUHbLIA CPOK 3KCNMyaTaunMm 3aNeKTPoa40B U NPUHALANERKHOCTEN K HUM MHOMOKPAaTHOro npume-
HeHWs1 4OMKeH OblTb He MeHee OfHOro roga co AHs BBOAA B IKCMMyaTauMio.

5.24 TapaHTUWHbLIN CPOK XPaHEHWUA SNEKTPOAOB U NPUHAAINEXHOCTEN K HUM, BKITIOYasa aNeKTpogHOE KOH-
TakTHOe BeLLeCcTBO, 4omKeH BbiTb HE MeHee OOHOro roga ¢ MOMEeHTa M3roTOBNEHUS.

6
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5.25 3kcnnyaTauMoHHbIE JOKYMEHTbI JOMKHbI COOTBETCTBOBATL TPeBOBaHWAM, N3MOXKEHHLIM B MPUIO-
KeHum A.

6 MeTtoabl UCNbLITAHUN

6.1 WcneiTaHusa anekTpodoB credyeT NpoBoAWUTE MeTodamMu, YCTaHOBNEHHBIMW B HACTOALLEM cTaHaap-
Te 1 B T[] Ha aneKTpoabl KOHKPETHOrO TUna.

6.2 MapaMeTpbl KOXHbIX 3MNEKTPOAOB, YKa3aHHbIe B NYHKTax 3—7 Tabnuubl 4, U3aMepsoT Npyu UCNoMNb30-
BaHWWN 3MNEeKTPOAHOro KOHTaKTHOro BelecTBa, peKoMeHaYyeMoro pyKOBOACTBOM MO 3KCANyaTauun 3NeKTpoaos
WY NAeHTUYHOIo eMy Mo COCTaBy W CBOWCTBAaM.

6.3 N3amepeHwe pasmepoB (cm. 4.1—4.3) cnegyeT NpoBoAUTL CPeacTBAMU U3MEPEHUIA, C NpegenamMu
JonyckaeMol abconiTHOW NOrpeLlHOCTU naMepeHnii He bonee 1/3 oT JonyckaeMoro OTKNOHEHUsT U3Mepsie-
MOM BEITUYUNHbI.

6.4 Mpoeepky obo3HauveHuss IKM-anekTponoe (cM. 4.5) NpoBOOAT BU3yanksHO.

6.5 WcnbiTaHnio anekTpU4ecKon NPOYHOCTY n3onauun (nyHkT 1 Tabnuubl 4) 1 M3MepeHUo CONpoTUBNE-
HWS n3onauMKn (NyHKT 2 Tabnuukbl 4) cnegyeT nogeepraTth:

- OOHOMOMIOCHLIE 3MEeKTPOAbl C HEChEeMHbLIM 3KPaHWPOBAHHLIM 3MEeKTPOAHLIM Kabenem;

- MHOTOMOMNKCHbIE 3NEKTPOAbl CO ChbeMHbIM ANEKTPOAHLIM Kabenem.

MNepen ucnbiTaHUEM TOKOCBEMHBIE M MpUNeraroLme K HAM NOBEPXHOCTM 3MEKTPOLOB BbIAEPKUBAOT B
TeueHue cyTok B KoHTakTe ¢ 0,9 %-HbiM BOOHLIM pacTBOPOM MOBAPEHHOW COMW, ONOMACKUBAKT B AUCTUMMK-
pPOBaHHOI BOAE W NPOCYLIMBAOT PUMbTpOoBanbLHON Bymaron.

Mpu UcnbiTaHWW 3MEeKTPoOoB, MMelLWKnx bonee ABYX M30OMUPOBAHHBIX APYr OT ApYyra TOKONPOBOASLLMX
yacTen (3KpaH Takke BXOAWT B YMCMO TOKOMPOBOAALLMX YacTel), MCTOMHWUK HaMpsKeHWst NMOCTOSHHOMO TOKa
(MCNbITAaTENBHOMO HANPSXKEHUA) MOAKIIOYAKOT MEXAY KaXKI0W M3 TOKONPOBOAALLMX YACTENR U BCEMW OCTamkbHbI-
MW TOKOMPOBROASLLMMMK YaCTAMU, COEAUHEHHBIMU APYT C APYTOM.

CHauyana ucnbITbIBAOT 3NEKTPUYECKYI0 MPOYHOCTE U30NSAUMKU. 3NEKTPOoa BbIAEPXKUBAKT NOA UCMbITa-
TenbHbIM HanpsxeHuem 30 B +5 % B TeyeHne 1 MUH, MOLHOCTb MCTOYHUKA HanpsiKeHWs NMOCTOAHHOIO ToKa
OOMmKHa ObITk He MeHee 50 BT. 3aTeM BMecTo UCTOYHUKA HanpshXeHWs MOCTOSHHOIO TOKa NoAKM4YanT naMe-
puTEnb CONPOTUBIEHUA, C MOMOLLBK KOTOPOTO M3MepsItoT CONpPOTUBNEHME n3onauun. B kavyecTse namepntens
CONPOTUBNEHUS M30MALUK JONYCKaeTCs UCMOoNb30BaTe CPEACcTBO M3MEpeHUi, UMetkLllee npefernsl gonycka-
€MOI OTHOCUTEenbHOW norpewHocTh £10 % NpM HOMWHANBHOM 3HaYeHWM UCMLITATENLHOTO HAaNPSXKeHUsa He
tonee 30 B.

CuunTaloT, 4YTO M30MAUUA BbiepXKarna MchnbiTaHue, ecn U3MepeHHoe COMpOoTUBMNEHWE U30NAUNA COOoT-
BeTCcTByeT TpeboBaHmAM Tabnuubl 4 n coxpaHeHa LenoCcTHOCTb 3MeKTPUHECKOM LENW OT KaX40W TOKOCHEeMHOR
NOBEPXHOCTK 3MeKTpoAa 40 ee BbIXOLHOro KOHTakTa.

6.6 OnpeneneHWe pasHOCTM 3MNEKTPOLHLIX MOTeHUKManos (NyHKT 3 Tabnuusl 4).

Pa3HocTb aneKTpoaHbIX noTeHuunanos 6U, B, BbluncnsioT no dhopmyne

3U = (Uy - Uy) + Up, 1)
roe U1 — Hawmbonblliee 3Ha4YyeHue 3NEeKTPpoAHOro noteHumnana, B, nony4yeHHoe 3a BpemMmA U3MepeHuA (693
y4yeTa BpemMeHun FOTOBHOCTM) NapTun NCNbITYyEMbIX 3NEKTPOAOB, HE Harpy>XeHHbIX NoJIAPH3yHLKM

TOKOM;

U, — HauMeHblUee 3HaueHMe BNeKTPOAHOTO noTeHuuana, B, nonyueHHoe 3a Bpems uamepeHus (Ge3
y4yeTa BpeMEeHM roTOBHOCTY) MApTUN NCTbITYEMbIX SNEKTPOAOB, HE HArPYKEHHbIX NOMSAPU3YIOLLIM
TOKOM;

Up — 3Ha4eHWe HanpsikeHUs NONAPU3aLnm UCTIbITYEMbIX 3MIEKTPOLOB, B, NpK 3HAYEHUI NONSPU3YIOLLEr0
Toka 107 A + 10 %.

W3mepeHue anekTpogHbIX NOTEHUWANOB UCNBLITYEMbIX 3MEKTPOAOB NMPOBOAAT MO CXeMe, NpUBeAeHHON
Ha pucyHke 7.
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1 — anekTpoAHas A4erka; 2 — CpPeAcTBO M3MEPEHWUI IANEKTPUHECKOTO HanpsHkeHWsa NocToAHHoro (6.6) nnn nepemeHHoro
(6.7 n 6.8) Toka; A — MCNbLITYeMbIA OAHONOMKCHBIA 3MEKTPOA UMM TOKOCHEMHbIA 3M1eMEeHT MHOTOMOMIOCHOMO 3NeKTpoaa;
B — anekTpopn cpaBHeHus; B — anekTpoaHOe KOHTaKTHOE BeLecTso

PucyHok 7 — CxemMa U3MepeHUs 3neKTPoaHbIX MOTEHUMANOB, Apelida HanpsKeHUa U HanpsKeHus LWyma

[MpvBegeHHOe Ha pUCYHKe 7 cpedcCTBO M3MEPEHUN 3NEeKTPUYECKOro HanpsxeHus MoCTOsIHHOro Toka
OOmkHO obecrneymBaTbh Kak MPSAMOWM OTCYET M3MepseMblX BEMWYMH, TaKk U UX 3anvch, U UMEeTb cregylowue
OCHOBHble NapameTphl:

- AnanasoH M3MEepPeHM ANEeKTPUYECKOro HanpshkeHnsa noctosiHHoro Toka — o1 0 go 1000 mB;

- npepgensl gonyckaeMon abconTHON NOrpeLLHOCT U3MEPEHUIA HanpsixkeHus — +5 MB ana ouanasona
HanpsxeHni ot 0 go 100 mB;

- npegensl 4ONYCKAaeMOW OTHOCUTENbHOW MOrpPeLHOCTY M3MepeHUid HanpsxeHns — +5 % gna Hanps-
¥eHun cebiwe 100 MB;

- MOCTOSIHHAs COCTABMSIOLLAs BXOAHOro Toka — He Gonee 1079 A.

HecTtabunbHoCTb NOTEHUMAaNa 3NeKTpoAa CPpaBHEHUS 3a BpEMS M3MEPEeHUs 3NeKTPO4HbIX NOTeHUnanos
napTuy UCNbITYEMbIX 3NEKTPOLAOB He OOIKHA BbIXOAWTb 3a npefensl 5 mB.

MpoooMmKUTENBHOCTL HEMPEPBLIBHOIO M3MEPEHUSI C MOMEHTa BBEAEHWUS NCMNbITYEMOTO 3reKTpo4a B KOH-
TaKT C 3MeKTPOAHbLIM KOHTAKTHLIM BELLECTBOM — He MeHee 2 4. Ecnv naMeHeHue aneKkTpoaHbIX NOTEHLMAaNnoBs
BO BPEMEHW MMeeT MOHOTOHHBIW XapakTep, To ACMYCTMMO NMOBTOPHO-KPaTKOBPEMEHHOE, @ He HenpepbIBHOe
n3MepeHue.

MamepeHne HanpsbkeHWsi nonsipyMsauMyM NpoBoAAT Mo CXeme, NPUBEOEHHON Ha pucyHke 8, Ha mwobon
nape UCnbITyeMblX 3NeKTPoAOB O4HOrO TMNopasMepa.
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1 — anekTpogHas s4elika; 2 — UCTOYHWK NONApUaytoLLero Toka fp = R (rne U — HanpsbkeHWe nocTOsIHHOTO TOKa He MeHee
T

10 B; R; — BHYTp€HHEee COMpOTMBIIEHNE UCTOYHUKA NOMNAPW3YIOLLETD ToKa, obecneunsatoLee sHa4eHUe Toka 107 A £ 10 %;
3 — cpeacTBO U3MEPEHWIA BNEKTPUYECKOTO HanpsKeHWs MOCTOAHHOIO ToKa; A — WCMbITYEMble aNeKTPoab!;
B — anekTpoAHoe KOHTaKTHOe BelecTro; [1 — nepekntoyarent NonspHOCTH NONAPU3YIOLEro Toka

PucyHok 8 — CxemMa u3MepeHUs HanpspKeHus nonsapusanum

OCHOBHbIE napamMmeTpbl CpeacTtea MsmepeHmﬁ ANEeKTPUYECKOro HanpsXeHnsa nNoCTOAHHOIO TOKa OOJDKHbI
OblTb TAKUMU e, Kak n 'y cpeacTtea MSMEDEHMVI ANEeKTPUYEeCKOro HanpaxeHma noCToOAHHOIO ToKa, npuMeHse-
MOTO Npn N3AMepPeHn aNeKTpoaHbliX NOTEHUMANOB. QHEKTDO,D,H BBOOAT B KOHTAKT C 3NTEKTPOAHBIM KOHTAKTHBIM
BewecTBoM. [locne ToOro, Kak Pa3HOCTb 3NEeKTPOOHbLIX NOTEHLManoB 8U1 CTaGVIJ'IMSVIpyeTCH, npoBoOOAT ee N3-
MepeHue. ,El,anee nepeknw4yarenb 1 nctoyHuka nonApu3yrLwero Toka nepeBodAT M3 NOJTOXeHUA «Bbikn» B
Takoe nonoXeHue, Nnp1 KOToOpom MONOXWUTENbHLIW NOMKOC UCTOYHUKA nonApu3yrLlero Toka nogknku4aeTca K
NonoXxuTernbHOMY MoOncy SHEKTpO,EI,HOF'I AYerKn C MCNbITYyEMbIMU 3NEKTpoaaMK. M.?.MepﬂlOT HOBO€ YCTaHO-
BUBLUEECHA 3HA4YEeHNE Pa3HOCTU 3NEeKTPOAHbIX NOTEHUMaNnoB E)Uz. Hal'lpﬂ)KEHVIe nonapusauunm UP ﬁyLI,ET paBHO
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Up = 8Uy - 8U,. (2)

PesynkraTthl M3MEPEHUI CUATAKOT MOMOXUTENBHLIMKW, ECMW Pa3HOCTb 3NEKTPOAHLIX MOTEHLUMANOB, Bbi-
yucneHHas no gopmyne (1), He NpeBLILIAET 3HAYEHWI, NPUBEAEHHLIX B Tabnuue 4.
6.7 WamepeHune gpeidba HanpsekeHUs (MyHKT 4 Tabnvubl 4) NpoOBOLAT MO CXeme M3MepPeHuii, NpuBeaeH-
HOW Ha pucyHke 7. [Ina npoBedeHUsA U3MepeHUA UCMOMb3YIT PerucTpupytoLllee cpefcTBO U3MeEpPeHU arek-
TPUYECKOro HanpsiKeHUs NepeMeHHoro ToKa, KOTOpoe MMeeT crnefyLlne OCHOBHbIE NapameTpbi:
a) OManas3oH U3MEepeHWUn HaNpsXKeHWUA NepemMeHHoro Toka — oT MuHyc 1000 go 1000 mkB;
6) npegensl gonyckaemMon abconTHOW NOFPELLUHOCTM M3MEPEHUA HanpspkeHna — +5 mkB gns abco-
MOTHOMO 3HA4YeHNs HanpskeHuid guanazoda ot 0 go 50 mkB;
B) Mpegerbl 4onycKaeMoW OTHOCUTENbLHOM NOrPeLlHOCTY n3amepeHnid HanpsekeHus — +10 % ons abco-
NOTHOMO 3Ha4YeHWA HanpseHun cebiwe 50 MKB;
r) amnanTygHO-4acToTHas XxapakTepucTuka:
1) HWXKHSA rpaHU4YHasi YacToTa Ha ypoBHe MuHyc 3 ob:
- 0,05Ty £ 10 % — ana 3KI-anektponos,
- 0,15Ty £ 10 % — ana 33I-a3nekTpoaos;
2) BepxHAs rpaHNYHas YyacToTa Ha ypoBHe MUHYC 3 ob — 1 'y + 10 %;
3) KpyTM3Ha cnaga amniuMTy4HO-4acTOTHOM XapakTepMCTMKN 3a npegenamu nonockl NponycKaHwus,
deunben Ha okTaBy: 6 — CO CTOPOHbI HM3KMX YacTOT; He MeHee 12 — CO CTOPOHbI BbICOKWX YacToT;
) NOCTOSIHHasi COCTaBNSOLLAs BXOQHOIO TOKa — He Bbonee 1079 A.
[pend HanpshkeHnss aNekTpoaa CpaBHEHWs He JOMKEH NpeBbiwaTth 1/3 makcMmansHo AonyCTUMbIX 3Ha-
YEHWA HaNpsKEHWIN, ykasaHHbIX B NyHKTe 4 Tabnuubl 4.
MpoOoMmKNTENEHOCTE HEMPEPbLIBHOMO U3MEPEHN — He MeHee 1 4.
3HaveHue gpenda HanpskeHns U\, MKB, BbIMMCIIAOT No dopmyne

A
UV = T(v' (3)
rae Ay, — OTKIOHEHWe Ha 3amnucK, Bbi3BaHHOE APendOM HaMpPsKeHUs, MM;

K — 4yBCTBUTENbLHOCTL CPEACTBA U3MEPEeHUn, MM-MKB—.

[Npumepbl M3MEPEHUA 3HaYEHUSA AV nprueefeHbl Ha PUCYHKe 9. TOJ'ILIJ,I/IHy JNTIMHWK 3anvcu npyu namMepeHnun
HE YHUTbIBAKT.
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PucyHok 9 — lNMpumMepbl M3MepeHns OTKIOHEHWId A, At U Ag Ha AMarpaMMHON NEeHTe PerncTpUpyroLLEero cpeacTsa
W3MEPEHUIN NEKTPUYECKOTO HAMPSXKEHUs! NEPEMEHHOMO TOKA, BbI3BAHHBIX COOTBETCTBEHHO AperdamMn HanpsKeHus,
LWyMa 1 3NeKTPOMEXaHWYECKOTO WyMa

PesynkTaTthl U3MepeHUin cCUNTaT MOMOXUTENbHBIMU, eCNM MakcMMarnbHble 3HadeHns gpenda Hanps-
KEHUS, NOMYYEeHHbIE 32 BPEMSA U3MEPEHUIN, HAYMHAasA OT BPEMEHU FTOTOBHOCTU, HE MPEBbLILLAOT 3HAYEeHWUR, yKa-
3aHHbIX B TabnuLe 4.

6.8 NamepeHune HanpsikeHWs WwymMa (MyHKT 5 Tabnuua 4) BbINOMHSAKOT NO CXeMe U3MEePEHWIN, NPUBELEeH-
HOW Ha pUcyHKe 7. B kauecTBe 3NeKTPOAHOro KOHTAKTHOMO BELLECTBA NPU UCMbITAHUU UroNbYaTbIX 3MEeKTPOA0B
ucnonsayoT 0,9 %-Hbll pacTBOp NOBapEeHHOW COMKU, B KOTOPbLIA UX NOrpyxakT. [nsa npoBeneHWs U3MepeHui
WCNONb3YT PErncTpupyroLllee CPeacTBO U3MEPEHUA 3MEKTPUYECKOrO HaNPSKEHWS NePEMEHHOr0 TOKa, KOTo-
poe UMeeT crneaylLlne OCHOBHbIE NapaMeTpbl:

a) guManas’oH U3MepeHWil HanpsKeHWsa nepemeHHoro Toka — ot MmuHyc 1000 go 1000 mkB;

6) npepnenesl gonyckaemoi abconiTHON NOrpeLHOCT M3MEepPeHUn HanpsikeHna — +5 mkB ans abco-
TNMOTHOMO 3Ha4YeHUsa HanpskeHWn guanasoHa ot 0 oo 50 MKB;

B) mpepgenkl 4ONYCKAaeMONn OTHOCMTENBHOW MOrpeLHoCcTU uamepeHun Hanpsxkennsa — 10 % gns abco-
TOTHOTO 3Ha4YeHWs HanpsbxeHui cebiwe 50 MkB;

r) amnnuTygHO-4acTOTHAsA XapaKTepucTuka:

1) nonoca 4YacToT Ha ypoBHe MUHyC 3 ab:
-ot (120,180 (75+7,5) 'y — gna 3KI- n 33M-anekTponos;
-o7(2+20,2)go (1 104 + 1-103) U — AnA KoXHbIX AMI-anekTpoaos;
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- o7 (500 + 50) go (1:10% £ 1-103) My — gna vroneyaToro GokoBoro 3-nomocHoro MM -anekTpoaa
(Tabnuua 2);
- 0T (20 %+ 2) go (1-10%* + 1-10%) My — Ansa wronbyaTbix IMI-3MeKTPOOOB APYTUX TUNOB (Tabnuua 2);
2) KpyTW3Ha crnaga aMmniuMTyAHO-4acTOTHOWM XapakTepUCTUKK 3a NpedenamMu rpaHuydHbIX 4acToT B Ae-
umbenax Ha okTaBy — He MeHee 12.
HanpsikeHue wyma anekTpoaa cpaBHEHWs He JOMKHO npeBbiwatsk 1/3 MakcumanbHO AoNYCTUMbIX 3Ha-
YeHW HanpsKeHWW, YKasaHHbIX B NyHKTe 5 Tabnuubl 4.
[MpoOoMKNTENBEHOCTE HENPEPBIBHOMO M3MEepeHns — He MeHee 1 4.
V3amepeHue HanpsKeHWa Liyma WronsvaTbiX MHOrONomnocHelx 3MIM-anekTpodoB crnefyeT NpoBOAWTH
MEeXay TOKOChEMHbIMU NOBEPXHOCTAMM. 3Ha4YeHne HanpsxeHns wyma Uy, MkB, BeIMMCTAOT no opmyne

A
UT = T(I' (4)
rae A; — OTKIOHEHME Ha 3an1cy OT MakCMMyma [0 MUHUMYMa, BbI3BAHHOE HaMPSKEHNEM LIyMa, MM;

K — 4yBCTBUTENbLHOCTL CPEACTBA U3MEPEHUN, MM-MkB~T.

Mpumep uamepeHus ArNpuBeaeH Ha PUCYHKe 9; TONWKUHY NIUHWN 3aNUCK NPU NSMEPEHUU He YUNTLIBAIOT.

PesynbraThl UCNBITAHUIA CYNTAKOT NOMNOXKUTENBHLIMK, €CINU NOMYyYeHHbIE 32 BPEMS U3MepeHns (HauymMHas
OT BPEMEHW FOTOBHOCTW) MaKCUMarnbHbIE 3HAYEHWS HaMpsiKEHWIA WyMa He NPEeBblalT 3HAaYeHWr, yKasaH-
Heix B Tabnvue 4. Ans 3KM-, 33M- 1 koxHbix 3MI-anekTpogoB AONYCKAaTCA OTAENbHbIE CriydaiHble Kpa-
TKOBPEMEHHbLIE® CKAYKN HanpsikeHWs, NpeBblatolme 3Ha4eHusa HanpsiKeHus Wyma, ykasaHHele B Tabnuue 4,
NOBTOPSAOLLMECH HE 4Yalle YyeM oauH pa3 B 1 c. Ckauku HanpsxeHus wyma, npeebiwatowme 400 mkB gns
OKI-anekTtponos u 40 mkB gnsa 3307- u koxHbIX OMI-3neKTpogoB He O0MKHLI MOBTOPATLCA Yalle Yem oauH
pa3 B 1 MuH.

6.9 VMamepeHune HanpsKeHWst SNeKTPOMEXaHNUYeCKoro WymMa (MyHKT 6 Tabnuubl 4) BLINOMHAT C UCNOMb-
30BaHMEM CXeMbl, NpuBeaeHHoW Ha pucyHke 10.

A1 > >

— 2

1 — anekTpogHas s4elika; 2 — cpeACcTBO U3MEPEHWIA ANEeKTPUHECKOro HanpsiKeHns NepemMeHHoro Toka; A — UCbITyeMbli

anekTpod; B — BcnomoraTtensHbIM 3NeKTpod (3MNeKTpoh, TOKOChbeMHAsi MOBEPXHOCTb KOTOPOro He nofAsepraercs

MEXaHW4YecKuM BO3felcTsusM); B — anekTponutHas maTtpuua — NOpUCTbIN 3NacTUYHbBIM MaTepuarn, nopbl KOTOpOro
3anonHeHbl 3NEKTPOAHBIM KOHTAKTHbIM BELLECTBOM

PlflcyHOK 10 — Cxewma N3MEPEHNA HANPDAXEHWA INEKTPOMEXaHUYECKOIo WyMa KOXXHbIX 3NMeKTpoaoB

[na npoBegeHWa U3MeEpPEHUA UCNONL3YT PerucTpUpYoLLEE CPEACTBO M3MEPEHUIA SMEKTPUHECKOTO Ha-
NPsPKEHWSA NepeMEeHHOro TOKa, KOTOpoe MMEeET CrefyLLe OCHOBHbIE NapameTphbi:

a) ouanasoH M3MepeHW HanpsKeHUs nepemeHHoro Toka — ot muHyc 1000 go 1000 mkB;

6) npegensl gonyckaemMon abconTHOW NOrPeLLUHOCTM U3MEPEeHUA HanpsbkeHna — +5 mkB gns abco-
MOTHOMO 3HA4YeHNs HanpskeHu guanazoda ot 0 go 50 mkB;

B) npenensi 4onyckaemMon OTHOCUTENBHOM NOTPELLHOCTY N3MepeHnia HanpsixkeHus — +10 % ona abco-
TMOTHOTO 3HAa4YeHNs HanpsKeHuin cebiwe 50 mMkB;

r) amnanTyOHO-4acToTHasA XxapakTepucTuka:

1) nonoca yacToT Ha ypoBHe MuHyc 3 b ot (0,05 £ 0,005) go (75 +7,5) y;
2) KpyTu3Ha cnaga aMniaUTyOHO-YacTOTHOW XapaKTEPUCTUKU HUKE HUXKHEW TPaHWYHOW 4acToTbl —
6 ob Ha okTaBy.

HanpsbkeHune wyma BCNOMOraTernsHoro arnekTpoga He OOMKHO npeBbiwaTte 1/3 MmakcumansHo gonyctu-
MOTO 3HAa4YEHWUsT HAaMNPSKEHWUS, YKa3aHHOrO B NyHKTe 6 Tabnuubl 4.

M3mepsaloT HanpsKeHUs, Bbl3BaHHbIE ABYMSA MeXaHW4eCKMMWU BO3AENCTBUSIMU HA WUCMbITYEMbIA 3MeK-
TpO4: KacaTenbHbIM CMELLEeHNEeM 3NeKTpoaa OTHOCUTENbLHO 3MeKTPOAHON MaTpulbl Ha (3 £ 0,3) MM B NpsMoM
¥ 0BpaTHOM HanpaBMeHWsX, a TaKkKe U3MEHEHWEM OABMNEHUS MOBEPXHOCTW 3NEKTPoAa, KOHTAKTUPYHLLER C
3NEeKTPONUTHOM MaTpuLEed, Ha 3NeKTponuTHy matpuuy ¢ 5,0 Ha 10,0 klMa £15 % v ¢ 10,0 Ha 5,0 klMa £15 %.
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Bpems kacaTenbHOro cMelleHMsa anekTpoda WMnM U3MeHeHWsa ero gaBneHua He OOorkHO npesbiwartbk 0,1 c.
MHTepBanbl Mexay cMeLlleHWs MW UCNbITYEMOro anekTpoga Unu M3MeHeHUAMU OaBreHns OOMKHbl BbiTb He
meHee 30 ¢. Yncrno cMeLlleHUin Unu M3MeHeHWA aBleHus OJOKHO BbiTh He MeHee 4.

MamepeHne HanpseHWUs anekTpoMexaHW4YecKoro LWyma ocyLecTBNAAKT He MeHee YyeM Yepes 1 4 nocne
BBeJEeHWs UCMbITYEMOro 3NeKTpoda B KOHTAKT C 3MeKTPOAHbIM KOHTAKTHLIM BeLLeCTBOM W 3MEKTPONUTHON
MaTpuuen. Ecnn namepeHms Hanps»KeHWn anekTpoMexaHU4ecKoro WymMa, Bbl3BaHHbIe M3MEHeHNeM AaBrneHuns
WCMLITYEMOro areKkTpoaa Ha 3neKTPONUTHYI0 MaTtpuuy U KacaTenbHbIM CMeLleHMEM UCMbITYEeMOro aneKkTpoaa
No OTHOLUEHWIO K 3MIEKTPOSIMTHOW Matpuue, NpoBogAT Ha OOHOM 3MnekTpode, TO MHTepBan Mexay aTuMu M3-
MepPEeHUSMKW OOMKEeH COCTaBNATL He MeHee 1 4.

HanpsikeHune anektpomexaHudeckoro wyma Ug, MKB, BelMMCAKT No hopmyne

A
US = T(s, (5)
rae AS — OTKITOHEHWE Ha 3anucK, Bbl3BaHHOE HaMNpAXeHUnemM JIeKTpOMexaHU4eCcKoro wyma, Mmv;

K — 4yBCTBUTENbLHOCTb CPEACTBA U3MEPEHUIA, MM/MKB.

MpuMepbl N3MepeHns 3HaveHnsa Ag NpuBedeHsl Ha prcyHke 9.

PesynkTaThl UCNbLITAHWA CYATAKOT MOMOXUTENMBHBIMKW, €CNU MaKCUMAansHOE U3 U3MEPEHHLIX 3Ha4YeHWUn
HanpsiKeHWA AMeKTPOMEXaHNYeCKoro LWyMa He NpeBblllaeT ykasaHHoro B Tabnuue 4.

6.10 M3amepeHune NONHOro conpoTUBREeHUs anekTpoda (NyHKT 7 Tabnuubl 4) NpoBOAST MO cxeme, npu-
BeJeHHOW Ha pucyHke 11.

1

A
T z
A li

! R E:"J
J U
2

5 U
1 — anekTpogHas Avelka; 2 — reHepaTop M3MepuTenbHOro Toka f= A (roe U — HanpsbkeHwe nepemeHHoro Toka
!

N
N
: ]

N
N\

cuHycompansHoi dopmel 0—10 B, R, — BHyTpeHHee CONpOTMBNEHWE reHepatopa); 3 — CPeacTBO M3MepeHWw
ANEKTPUHECKOTO HANPAXKEHNA NEPEMEHHOIO TOKa; A — UCTbITYeMble 3NeKTPoLbl; b — 3NekTpoaHOEe KOHTaKTHOE BELLEeCTBO

PucyHok 11 — Cxema namepeHus nornHoro ConpoTUBNEHUs anekTpoaa

MornHoe conpoTUBEHNE 3NEeKTPOAHOW SA4eikn Z,, N3MepsItoT METOAOM BONbTMETpa-aMnepMeTpa 1 Bbl-
yucnaAwT nNo dopmyne
L (6)
I L]
rae [ — 3HayeHue cunbl NepeMeHHOoro Toka CUHycouaanbHoW opMbl, A, NPOTEKAOLWeEero Yyepes anekTpo-
OHYI0 AYenKy 7;
U; — napeHue HanpsxeHWs Ha 3MeKTpoaHON svelike, B.

Zee =

Mpegensl gonyckaemon OTHOCUMTENbHOW MOrPELUHOCTU YCTaHOBKK n3MepuTenbHoro toka 10 %. BHy-
TPEHHeEe COMpPOTMBIIEHWE reHepatopa M3MepUTeNbHOMo Toka AOMKHO BbiTh Bonee MoOnNHOro cConpoTUBMNEHMUS
anekTpogHown a4enkn He meHee Yem B 100 pas.

3amepeHne NoNHOro ConpoTUBNEHUS KaX40ro U3 TUNOB 3MNeKTPOOOB OCYLLECTBSAT Ha HUXHEN U BepX-
Hel rpaHnYHbIX YacToTax NnpnbopoB AnA BUoaNeKTPUYeCcKUX MCCredoBaHUi, ¢ KOTOPLIMKW 3MeKTPoabl UCMOoMb-
aytoT: ana SKM-anektpogos 0,05 1 75 'y, a gna 33M-anekTpogos 0,15 1 75 Iy, Mpegensl gonyckaemoi oT-
HOCWTENbHOW NOrpeLHOCTN YCTAHOBKM YacToThl 5 %.

3HavyeHMe NNOTHOCTU U3MEPUTENBHOTO TOKA Ha AaHHOW YacToTe AOMKHO NeXaTh B npefenax HadanbHo-
ro NIMHENHOro y4acTKa BONbT-aMNepHOW XapakTepucTUKK INeKTPOOHOW A4EnKN.
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Mpy MakcumManbHOM 3Ha4YeHUn COMPOTUBIIEHUA B Ha4vane nepuoga BpeMeHW HenpepbiBHOrO KOHTaKTK-
pPOBaHWA UCMbITYEMbIX 3NTEKTPOAOB C ANEKTPOAHbLIM KOHTAKTHLIM BELLEeCTBOM M3MepeHuWe crnegyeT npoBoauTb
No UCTEYEHUM MaKCUMAanNbHO JOMNYCTMMOro BpeMeHM roTOBHOCTUW, YKazaHHoro B Tabnuvue 4. MNpu BozpactaHun
MOMHOro COMPOTUBMNEHNS 3MNEKTPOL4A CO BPEMEHEM M3MEpEeHWe criefyeT NpPoBOAWTL MO UCTEYEHUN BPEMEHU
BbIXO4a MOMHOro CONPOTUBEHMS 3MNEKTPOoAa Ha YCTaHOBUBLUUIACS YPOBEHb.

MageHWe HaNpsXeHWA Ha SNeKTPOAHON S4elike N3MepPsHoT NPW NOMOLLW CPEACTBA M3MEPEHWIA BNeKkTpK-
YECKOro HanpsKeHus nepemeHHoro Toka. [Npegensl gonyckaeMoW OTHOCUTENbHOW MOTrPeLIHOCTM cpeacTea
M3MepeHuin JoMmKHbIl ObiTk +5 %), a NnonHoe BXoaHOe CONMpoTUBMEHWE O0MKHO He MeHee Yem B 50 pas npesbl-
lWaTb NonMHoe CONPOTUBIIEHWE INEKTPOOHOM AYeKM Ha NOOM U3 YacToT, Ha KOTOPOW NPOBOAAT U3MEPEHHUE.

3a 3HayeHWe MOMHOro COMPOTUBINEHUSA KOXHbLIX 3MEeKTPoa0B NPUHMMAKT 3Ha4YeHue, paBHOE MOMNOBUHE
NMOJTHOTO COMPOTUBMNEHUNA ANEKTPOLHOW AYEAKNA.

MakcumManbHOe 3Ha4YeHne NoSTHOro CONPOTUBIIEHWS 3MEKTPOAOB He OOIMKHO NPEBbILAThL 3HAYEHUN, YKa-
3aHHbIX B Tabnuue 4.

6.11 lMpoBepky Ka4yecTBa NOBEPXHOCTEN 3NEeKTPOAOB U NPpUHAANEKHOCTEN K HUM (cM. 5.2) cnegyeT npo-
BOAWTL OCMOTPOM HEBOOPYXEHHBLIM rMa3oM.

6.12 lNpoBepky 3MeKTPOOHOro KOHTAKTHOrO BELLEeCTBa Ha OTCYTCTBUE B HEM XUPOB M Macen (cm. 5.3)
cnenyeTt ocyLecTBNATE NyTeM usydeHus T Ha Hero.

6.13 WcnblTaHne anekTpoOoHOro KOHTakTHOro BewecTtea (cMm. 5.4) nposBoasT crnepytowmm obpasom.
OneKkTpoaHoe KOHTaKTHOE BEeLLeCTBO HAHOCAT Ha Genyl xnon4atofyma)Hyto TKaHb. TKaHb C HaHECEHHbIM
KOHTaKTHbIM BELIEeCTBOM 3alLMLLIAT OT BbIChIXaHWUA MPY NOMOLLM nonuaTtuneHosBor nnedkn no MOCT 10354
U BbIOEPXKUBAKT B TeyeHWe 24 4 B HOpManbHbIX KnumaTudecknx ycnoeusax no NOCT 15150. [lanee TkaHb
NPOMBbIBAOT TEMMOW BOAOW M BBICYLIMBAOT Ha Bo3ayxe. McnbiTyemyo BbICYLUEHHYH TKaHb BM3yalbHO CpaB-
HWBAIT C TKaHbLK, He NOABEPraBLUENCs BO3AENCTBUID 3NEKTPOAHOIO KOHTAKTHOIO BellecTBa. Pe3ynsraThl Uc-
NbITAHWIA CYUTAKT NONOXWUTENBHLIMW, ECITM UCMbITYEMAs TKaHb HE UMEET OTTEHKOB.

6.14 OueHky LUBeTa ¥ 3anaxa 3MEeKTPOLHOro KOHTAaKTHOro BelwecTsa (cM. 5.5) ocylecTBRsIOT OpraHo-
nenTU4eckMM cnocobom.

6.15 WcnelTaHne npucackiBalLWEerocs 3NekTpofa ¢ rpyliei Ha repMeTUYHOCTE M U3MEpPEHNE BaKyyM-
MEeTpUYEeCKOro AaBneHns BO3gyxa, co3gaBaemMoro B HeM (cM. 5.6), ocylLecTBNAOT Npy NOMOLLKM YCTPONCTRA,
CXeMa KOTOpOoro npuBefeHa Ha pucyHke 12.

MN

1 — WCNbITyeMbIA 3ANeKTpof; 2 — YNNOTHATENBHLIN NUCT (HAaNpUMep, U3 MATKOW Pe3nHbI,
OPUEHTUPOBO4HbIE pa3aMepbl: 3 x 50 x 50 Mm); 3 — cnon kneq; 4 — ocHoBaHwe; 5 — BakyymmeTp

PLRLLRRRRRRRARN

N

PucyHok 12 — Cxema ycTpoicTBa Ans U3MEPEHNA BaKyyMMETPUYECKOro AaBMeHWsA, CO30aBaeMoro BO BHYTPEHHEN
MONOCTW NMPUCACLIBALLETOCS 3NEKTPOAA, U OLUEHKA ero repMeTUYHOCTH

OCcHOBHbIE napamMeTpbl BaKyyMMeTpa OOIMKHbI BbITh cnefyrwnmMu:

- QuanasoH M3MepsemMoro BakyymmeTpudeckoro aaeneHuns — ot 0 go 60 klMa;
- npegensl AonyckaeMorW OTHOCMTEeNbHOW norpelHocTy B gnanasoHe 15—60 klMNa — +5 %;
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= OG'bEM MaMEpMTeﬂbHOFI KamMmepbl — He 60ﬂee 0,2 3Ha4veHunsa BHyTDEHHerO O6beMa npucacbiBakwdLWerocAd
aneKkTpoaa.
repMETM‘-IHOCTb npucacbiBakOWlerocd anekTpoda oueHMBakT Yepe3 OTHOCUTENbHOE N3MEeHeHNe BaKyyM-
MEeTPUYEeCKOro aaeneHuns
5=2"P2 100 %, (7)
P4
rae p1 ] 'DZ —_ Ba}(ymeeTpMLIECKVIe AdaBneHus, MaMepeHHble COOTBETCTBEHHO Yepes3 5cwu 10 MWH Nocne Hano-
XeHnA BOPOHKKM 3NeKTpoda Ha yr!J'IOTHVITEHbeEI?I TTUCT U NpeKkpaleHna CXXaTuna rpyLUVI. Hal‘lpaB—
neHue 1 cteneHb cXXatTua rpyLUVI npu namepeHnn repmeTn4HOCTK JOMKHbl COOTBETCTBOBATL yKa-
3aHKnAM, cogepxalwmnmcH B pyKOBO,ﬂ,CTBe no SI{CI'IJ'lyaTaLI,MM. Ecnun Takue yKa3aHV|F| OTCyTCTByI‘OT,
TO CXKaTtne rpyLUVI npoBoaAT B n}OGOM OAHOM y,D,OGHOM HanpaeneHn Ao cCMblKaHUA ee CTeHOK.

3amepeHne BakyyMMETPUYECKOrO AaBMEHUs BbIMONHSIOT Ha 3MeKTpoadax, yaoBneTBopswlux TpeboBa-
HWUK repMeTUYHOCTW. Ecnn HanpaeneHns 1 cTeneHb CXaTuA rpyLIn He OroBOpeHbl B PYKOBOACTBE MO 3KCnnya-
Tauuu, TO U3MEPEHUSA BbINOMHAKT NPU CXaTWUMW FPYLLUW B HECKONbKMX YOOOHbIX, paBHOMEPHO pacnpeneneHHbix
no ee NOBEPXHOCTW TPYLUW, HanpaBneHUsaX A0 CMbIKaHWA CTEHOK rpywwn. OTCHET 3HAYeHUs BakyyMMeTpu4e-
CKOro [aBneHusi cnefyet NpoBoauTb Yepes3 5 ¢ nocne npekpalleHus cxxaTus rpyLun. 3a pesynsrat uaMepeHus
NPUHUMAKT cpefHee apudMeTUYECKOE 3HAYEHWE HE MEHEE YEM TPEX M3MEPEHUI NO Kax oMY U3 Hanpaene-
HWIA CXaTWs, BbINOMHEHHbIX NPWU BO30BHOBNSEMbIX YCTAHOBKAX BOPOHKM 3NEKTPoAa Ha YNNOTHUTENbHBIA NUCT
YCTPOMCTBA ANS U3MEPEHWS BaKyyMMETPUYECKOro AaBNEHMWS.

Pe3ynbTaThbl MCNbITAHWI CHATAKOT NONOXKUTENBHLIMUW, ECNU BaKyYMMETPUYECKOE AaBNEHUE 1 Ero OTHOCK-
TenbHOe YMEeHbLUEHWEe COOTBETCTBYOT TpebosaHuam 5.6.

6.16 M3amepeHune ycunus cxaTusi rpylin npucackiBatoLlerocs anektpoaa (cM. 5.7) ocyluecTBAsOT No
cxeme, NpuBedeHHON Ha pucyHke 13. CxaTue rpyLlun ocyLecTBNST UCMbITaTeNbHbIM NanbLeM, XecTKo CBsi-
3aHHbIM C BOCMPUHUMAIOLLER YacTblo AguHaMmomeTpa. CTeneHb U HanpaBneHWe CxaTus rpyLUmn, a Takke YMCno
N3MEPEHWNIA AOMKHbI BbiTh TakKMMK Ke, Kak M Mpu U3MEpPEeHWM CO34aBaEeMOro rpylieil BakyyMMEeTpU4ecKoro
nasneHus (cm. 6.15).
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1 — ucnelTyemas rpywa; 2 — guHaMoMeTp (gonyckaeMas OTHOCUTENBHAA NOrPeLlHOCTL U3MEepeHna B AmanasoHe oT 5 ao

30 H pomkHa 6bITe B Nnpegenax =5 %); 3 — ncnbiTatenkeHbIA NaneL; 4 — onopHoe OCHOBaHWE (KOHCTPYKLWIO 1 pa3mepsl

OMOPHOrO OCHOBaHMS BbIOUPaKT B COOTBETCTBMMA C KOHCTPYKLMEN W pasmepamu rpyLuy, a Takke YCIoBUSMU ee CxaTus,

pekoMeHAyemMbIMW PYKOBOACTBOM MO 3KCNNyaTauun anekTpoaos — ¢ Topua, cboky v T. n., Hanpumep Ana chepryeckoi
rpywu gnametpom 30 mm mMoryT BbiTe B3AThI: d = 16 MM, h = 12 MM); F — ycunune cxatus rpyLum

PucyHok 13 — Cxema ycTpolcTBa ANg U3MepeHUs yCUnmusi, HeobxoamMmoro Ansa cxaTug rpyLm
npucachIBaloLLEerocs anekTpoga

PesynbtaTthl M3MEpPEeHUs CHMTaT NOMNOMUTENbHLIMKU, €CNK NOMYyYEeHHOE NPU U3MEPEHUAX MaKCcMManb-
HOE 3Ha4YeHWe yCUnna CxaTua rpyLun He NpeBbllLaeT 3HavYeHus, npueegeHHoro B 5.7.

6.17 WcneiTaHne vronb4aTthiX SMEKTPOL0B Ha KOPPO3WOHHYKD CTOWKOCTb U KACNOTOCTOMKOCTb (CM. 5.8)
NPOBOAAT cregyowmum obpasom.

BBoauMyto B TKaHW 4acTb Urone4aTthix anekTpogos norpyxatT B 10 %-Hbli pacTBOP MMMOHHOM KMCNOTHI,
nmetowen Temnepatypy (20 £ 5) °C, BbIAEPXUBAIOT B HEM B TeYEHWE 5 4 1 NPOMbIBAT AUCTUMNMPOBAHHON
BOA4OW. 3aTeM WUrnbl KUNATAT B QUCTUNNMPOBaHHOW BOAE B TedeHWe 24 4. [locne 3T0ro anekTpoabl M3BNeKaT
13 BOOb!, BbICYLUMBAKOT N OCMaTpMBaloT. Ha NOBEPXHOCTU 3NEKTPOOOB HE OOMKHO ObiTh CrefoB KOPPO3UK.

6.18 lNpoBepky OCTPOThI KOHLA UMbl UTONBYATOro 3NekTpoda (cm. 5.9) npoBogAT cnegyLwmm obpasom.
WMroneyaTtblil 3nekTpod, 3akpensieHHblid B NpyucnocobneHny, 4OMKeH coBepllaTbk NOCTynaTensHoe OBVXKeHWe
C MOCTOSHHOI CKOPOCTLIo NoAaun (40 + 10) Mm-MuH~! 1 NpokankiBaTh NONM3TUNEHOBYH NMNEHKY TOMLMHOIA
(150 £ 15) MKM, 3aKpenneHHyk B pamke. 3Ha4yeHMs1 MakcMManbHO AONYCTUMOro YCUMKsa NpoKanbiBaHWs Mno-
cne 24 npokonos (Npu cTepyUnM3auny Nocre Kaxabix TPex NpoKOMNoRB) AOMKHbI COOTBETCTBOBATbL YKa3aHHbIM
B Tabnuue 5.

Tabnwuua 5
OuameTp nrnbl, MM MakcumanbHoe 3Ha4eHre ycunua npokansisadus, H
0,3 0,6
04 0,7
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OkoHYaHue mabnuubi 5

Ounametp urnbl, MM MakcrumMarnsHoe 3Ha4eHve ycunus npokaneieaxus, H
0,5 0,8
0.6 0,9
0,7 1,0
0,8 1,2
0,9 1.3
1,0 1,4
1,1 15

McnbiTaHne KoHLA UrMbl HA OTCYTCTBME 3ayCeHLUEeB NPOBOAAT NyTeM ykona urnoi B Baty. [ocne ykona
Ha KOHLE UMbl He OOMKHO ObiTk BaTHbLIX BONTOKOH.

6.19 lNpoBepky koxHOro HeWTpanbHoro 3MI-anekTpoga Ha rubkocTte (cMm. 5.10) cnegyeT NpoBoOUTH
nyTeM HaMaTbiBaHWS 3NeKTPoAa Ha UMNUHAP AuaMeTpoM He bonee 30 MM. 3nekTpoq yooBneTeopseT Tpebo-
BaHuaM 5.10, ecnu npun 3ToM obecnevynBaeTca HENPEPLIBHOE KOHTAKTUPOBAHWE TOKOCHLEMHOW NMOBEPXHOCTU
3MNeKTpo4a C MOBEPXHOCTLIO LMNUHAPA, ONPefensieMoe BM3yankHo.

6.20 OueHky buonorvyeckoro gencteusa (cMm. 5.11) NpoBOAAT Mo NPUMEHUMbIM CTaHAApPTaMW Cepun
FOCT ISO 10993.

6.21 MNpoBepKy Ha YCTOMYMBOCTb K caHuTapHon obpaboTke (cm. 5.12 n 5.13) npoBogAT NATUKPATHON
caHuWTapHoi obpaboTKon, yKazaHHOW B PYKOBOACTBE MO 3KCNnyatauuu. Pe3ynstaTel UCNBITAHWA CYUTAKOT No-
TNOXUTENBHLIMU, ECNW NOCNe OKOHYaHWS UCMNBITAHWA U30enus COOTBETCTBYIOT TpeboBaHMAM NyHKTOB 1—5, 7
Tabnuubl 4.

6.22 MNposepky Ha BubponpoyHocTe (cM. 5.15) npoeogaT no MOCT 20790 Ha BubpocteHae, obecneyn-
BAOLLEM YCTaHOBMEHWEe 3aaHHOW YacToThl C NpeaenamMm OTHOCUTENbHOW norpewHocTn £10 %, amnnutyabl
C npegenamMmu oTHocuTenbHoW norpewHocTn +20 %. OnekTpoabl U CpeacTBa WX KpenneHus B npouecce Uc-
NbITAHWA XEeCTKO (6e3 OoNoNHUTENBHOW aMopTU3aunK) KpenaT K ctony BubpocTteHaa. MpooomkuTensHOCTb
mcnbiTaHuii — 10 MUH. Pe3ynbsTatel UCNbITAHWMIA CYUTAKOT MNOMOXUTENBHLIMU, €CTNN N0 OKOHYaHUKM UCMBITaHWIA
OTCYTCTBYIOT MeXaHW4Yeckue NoBpexaeHus u3genuii, a ux napameTpbl COOTBETCTRYIOT TpeBoBaHUSAM MYHKTOB
1—5, 7 Tabnuubl 4 1 5.6.

6.23 lNpoBepKy Ha YCTOMYMBOCTb K MEXAHWYECKMM BO3OEACTBMAM NpW TPaHCNOpPTUpoBaHUMmn (cM. 5.16)
npoeoasT no MOCT 20790 Ha cTeHOe MUTaL MK TpaHCNOPTMPOBaHKUs, obecne4vBaoLwemM YCKOPEHWE C npeae-
namMu OTHOCUTEeNbHOW norpelHocTy oT MuHyc 10 % no nnioc 25 %. WcenbiTaHns NpoBoAsT B TPAHCMOPTHON
YNaKoBKe, }XeCTKO YKPENneHHOW B LeHTpe nNnaTtgopmMbl CTEHAA B NOMNOXEHUW, ONpefensaeMoM Haan1Cho Ui
YCNOBHLIM 3HakoMm «Bepx». [NpogomkuTensHOCTb UCMbITaHUA 1 Y.

Pesynbtathl UCNBbITAHWA CHATAKT MONOXWUTENbHLIMKA, ECMM OTCYTCTBYHOT MEXaHW4Yeckue NoBpexaeHus
YNakoBKK U U34enuin, a uagenus oteedatot Tpebosanmam nyHkToB 1—5, 7 tabnvubl 4 1 5.6. MNocne aTux uc-
NbITAHWA 3NEKTPOAHOE KOHTAKTHOE BELLECTBO AOMKHO COXPaHATL 3pUTENbHO OLEHUBAEMYH OOHOPOAHOCTh.

6.24 WcnbiTaHWs Ha MEXaHUYECKYH NPOYHOCTL KPenneHUss HeCbEeMHbIX 3MeKTPOAHbLIX NpoBoaoB (kabe-
nen) (cm. 5.17) ocyLlecTBNSAKT ¢ NOMOLLbLIO 3NEKTPOMEXaHUYECKOTO YCTPOWCTRA, UMEIILLEro CHETYMK YUCna
nepernboB 3nekTpoaHoOro nposoaa (kabens).

PeaynstaThl MCNLITAHWA CHUTAKT MNONOXKUTENbHBIMMK, €CMNK NPW YKa3aHHbIX B 5.17 yMcne nepernbos npo-
Bofa (kabens) He NPOU3OLLNO HAaPYLUEHUS LIeNOCTHOCTH SMeKTPUYeCKUX Lienen: TOKOChbEeMHbIe MOBEPXHOCTM
3NeKTpoaa — KOHTaKTbl pasbeMa aneKkTpoaHoro npoeoaa (kabens), a anekTpu4yeckas NpoO4HOCTb U CONPOTUB-
NeHWe U3oNsauUMn COOTBETCTBYHT Tabnuue 4.

6.25 lNpoBepky Ha Tenno- M XONOAOYCTOMYMBOCTb MpW 3kcnnyatauuu (cm. 5.18) npoeogatr no
FOCT 20790.

PeayneTaTbl MCMbITAHWIA CHUATAIOT MOMOXUTENbHLIMKW, €CRK 3MeKTPOAbl COOTBETCTBYHOT TpeboBaHMAM
nyHkToB 1—>5, 7 Tabnuubl 4.

6.26 lMpoBepKy Ha Tenno- KU XonoAoyCcTOMYMBOCTL MPU XpaHEHWUW, TPAHCTIOPTUPOBAHMUM WM 3KCNnyaTayu-
OHHOM TpaHcnopTupoeaHuu (cM. 5.19—5.21) npoeogat no MOCT 20790.
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PesynbraTthl UCMbITAHWA CHATAKOT NOMNOXUTENbHBLIMK, €CIW NOCME BbIOEPXKKU B HOPMarbHbIX YCIIOBUAX
3anekTpoabl oTBeYaT TpeboBaHusam nyHkToB 1—5, 7 Tabnuubl 4 1 5.6.

6.27 MNpoBepky Ha BNAroycTOWYMBOCTb MPW XpaHEeHWW, TPaHCMOPTUPOBaHWM W 3KCNNyaTalMOHHOM
TpaHcnopTupoBaHun (cMm. 5.19—5.21) npoeogat no MOCT 20790.

PesynbraThl UCMbLITAHWA CYATAKOT NONOXUTENBHLIMK, ECNW MOCINE UCMLITAHUA U3AEeNUs COOTBETCTBYIOT
TpeboBaHusiM nyHkTOB 1—5, 7 Tabnuub! 4.

6.28 lNMpoBepky COOTBETCTBUS TPEOOBaHMAM K IKCMMyaTauMoOHHbIM AOKyMeHTam (cM. 5.25) nposogsT
BM3yanbHO.
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MpunoxeHune A
(o6azaTtensHoe)

YKazaHua no cocTtaBreHUIo SKCnnyaTauyMoHHLIX OOKYMEHTOB

A.1 3kcnnyaTtauMoHHble JOKYMEHTbI OOMKHbEI BbiTe paccHUTaHbl HA MEAWMUMHCKUA U TEXHWYECKWMIA NepcoHan, nog-
rOTOBMEHHbIN ANA CNOMNb30BaHNA 1 0BCNyKMBaHWA NPUBOPOB, K KOTOPbIM NOAKMOHAIOT ANeKTPoabl.

A.2 CeefeHus, HeobxoaWMble ANSA aKCnyaTtauuu, 4omkHel ObITe 0dhopMIieHsl B BUAe «PykoBoAcTBa No akcnnyara-
umun». CogepxaHue pyKoOBOACTBA MO 3KCMNyaTauuu OOMKHO cooTBeTCTBOBaThL TpebosaHusam MOCT 2.601.

A.3 Paspen pykoBoAcTBa « TeXHWYECKUE OaHHble» OOIDKEH COAepKaTb pasMepbl 3MeKTpodoB, B TOM vucre npu-
COEAVHWTENBHBIX SNEMEHTOB, 3MEKTPOAHLIX NPOBOAOB, kKabene, CPEACTB KPENNEHUs AMEKTPOOOB, a Takke cneaylowme
napameTpabil:

- ANEeKTPUYECKYH MPOYHOCTL M30MNALUK;

- COMPOTUBMEHWE M30MALMMK;

- Maccy, NNoTHOCTb, XMMWYECKWIA COCTaB, BOAOPOOHLIA NokasaTenb, BA3KOCTb, YAEMNbHOE 3MeKTPUYECKOe COMpo-
TUBMEHWE, MAaKCUManbHO AOMYCTUMOE BPEMS KOHTAKTUPOBAHUS C KOXel B3pOCbIX U AeTel pa3nuyHoro Bospacta, bakte-
puocTatnyeckne 1 bakTepuuuaHble CBOWCTBA 3NEKTPOAHOMO KOHTaKTHOMo BELLeCTBa;

- 3NEeKTPOAHbIA NoTeHuuan;

- MaKCMMarbHYI0 Pa3HOCTb ANEKTPO4HbIX NOTEHUWAaNoB;

- Apelndy HanpsKeHust;

HanpsiKeHWe 3NeKTPOMEeXaHU4eCcKoro Lyma;

- HanpsikeHve Wwyma;

MonHoe CONpOTUBMEHWE 3NEKTPoAa Ha rpaHW4HbIX YacToTax nprbopoB ona GUoaNEeKTPUYECKUX UCCNeaoBaHWUM,
K KOTOPbIM NOAKMIYAT 3NeKTpoapl;

- BpeMs roTOBHOCTU 3MeKTPOAa;

- MaKCUMMarnbHO JONyCTMMOE BPeMS HEMPEPLIBHOMO KOHTAKTMPOBAHWA 3MEKTPOAOB € YeNoBeKoM (ANs aNeKTpoOoB
ANUTENBHOrO KOHTaKTMPOBaHWA);

- BO3MOXHOCTb MCMOML30BaHWA aNeKTpoaos npy Aecubpunnaumun, npy BO3GeNCTBUM Ha MCCeayeMoro CUbHbIMU
pagMoYacToTHbIMW NONSAMU (Hanpumep, NP ANeKTPOXUPYPrn) U APYrMMA BUAAMW 3HEPTUN;

- BaKyyMMETpWYecKoe AaBMneHWe, repMeTUHHOCTb, YCUITME CXATUA rPYLLW, BpEMS YAEPXKMBAHWA Ha KOXe Yenoseka
npucackIBalLErocs 3MeKTPoAa C aMacTUYHOW TPYLLEei.

A.4 Pasgen pykoBoacTeBa «YCTPOWUCTBO W paboTa usgenus» JOMKeH UMEeTb CXeMbl AMEeKTPUHECKUX CoedUHEeHUN
TOKOCBHEMHBIX NMOBEPXHOCTEN INEKTPOOOB W 3KPAHOB C KOHTAKTHEIMW pazbemMamu Ans NOAKMIOYEHWA 3NEeKTPOAOB K W3-
MepUTENbHBIM NprGopam.

A.5 Paspen pykoeoacTea «[lopagok paboTbl» OOMKEH cogepxaTbk cBegeHusa 06 0coBeHHOCTAX MCMNOMNb30BaHUA B
WMHIEKLUMOHHBIX OTAEMNEHWUAX 1 XMPYPrM4eCcKNX OnepaLMOHHbIX KOXHBIX 3NeKTpodoB npu o6cnedoBaH HOBOPOXOEHHbBIX 1
rpyaHeIx getei, o6 ocobeHHOCTAX NOATOTOBKN MECT HaNOMEHWUA KOXHbIX 3NEKTPOAOB U MECT BBEAESHWS Uronb4aThiX aMek-
TPoAOB, 0COBEHHOCTAX HANOXEHWUA UMW BBEAEHWS SNEKTPOAOR, 06 aneKkTpoaHkbIX NoMexax, cnocobax ux pacnosHasaHus
1 ycTpaHeHus, 06 ocobeHHOCTAX CHATUA ANeKTPOO0B C NOBEPXHOCTH KOXM UMW BoIBEAEHWUS UX N3 TKaHEN.

A.6 Paspen pykoBofacTBa « TexHuveckoe obGcnyKuBaHMe» OOMKEH COOepKaTbh PEKOMEHOALMN Mo O4YNCTKE, Oe3WH-
dheKumn, NPeacTepunU3aLnoHHON OYUCTKE M CTePUNN3aLMW ANEKTPOOOB, a Talkke No Bo3MoHOoN ux obpabotke (Hanpwu-
Mep, 3NEeKTPOXMMUYECKON), MepeToyKe (3aTouKe) pexyLlmX KPOMOK Mrons4aThbiX SMeKTPOoOoB M ApYrMe CBefeHusl, B TOM
yucrne cnocobbl W cpedcTBa OLEeHKM Hanboree BabkHbIX NapamMeTpoB 3NeKTPoJoB.

B pasgene gomkHbl BbiTe M3NOXKEHB! HA3HAYEHWE, NPUHUMN paBoTkl, TEXHUYECKWE XapaKTEPUCTUKW, cnocobbl nc-
NMoNb30BaHWA CreuuansHoro MHCTPyMEHTa, npucrnocobneHnid, BXoAsLWMX B KOMMMEKT 3NEKTPOAOB U NpeaHa3HaYyeHHbIX
ANs UX TeEXHUYecKoro obenyxkueaHws.
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YK 544.6.076.32:006.354 MKC 11.040.55

Kntouesbie cnosa: ANeKTpoAdbl AnA ChemMa 6MOGJ'IEKTDV1LJECKMX noTeHunanoB, TUNbl, pa3Mepsbl, TpE6OBaHV'IF|,
ncnblTaHMA
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