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Mpeancnoeue

1 PASPABOTAH O6lwecTBOM C orpaHnyeHHon oteeTcTBeHHOCTE0 «HIM® SNEKTPOTEXHWKA: HAYKA
W MPAKTUKA» (OO0 «HIM® 3ITHAMM») u ObwecTBOM C OrpaHUYeHHoOW OTBETCTBEHHOCTLH «Pecypcocbepe-
raowme CneymnansHsle TexHonornm n Cuctemel» (OO0 «PCTCy)

2 BHECEH TexHu4yeckum KomMuTeTOoM no ctaHaaptusauum TK 336 «3asemnuTenn v 3asemMnawlue
YCTPOWCTBA pa3NUYHOro Ha3HaAYeHUs »

3 YTBEPX/EH W BBEAEH B AEVCTBWE Mpukasom defepansHOro areHTCTea Mo TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorin oT 16 uioHs 2023 . Ne 403-cT

4 Hactoswuin ctaHgapT pa3paboTaH ¢ y4eTOM OCHOBHbIX HOPMAaTWMBHbLIX MOMOXEHUA MeXayHapOgHO-
ro ctangapta M3K 60479-1:2018 «BozgeicTBUe 3NeKTPMUYECKOro ToKa Ha NMgen M AOMAaLLUHUX KUBOTHbIX.
Yactb 1. Obwme acnektel» (IEC 60479-1:2018 «Effects of current on human beings and livestock — Part 1:
General aspects», NEQ)

5 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmu3sayuu & Pocculickol ®edepayuu». Mugopmayus ob u3-
MeHeHUSX K HacmosuwieMy cmaHdapmy nybriukyemcs e exe200HOM (M0 COCMOSHUK Ha 1 AHeaps meKyuwieao
2o0a) uHghopmayuoHHOM ykazamene «HayuoHanbHble cmaHOapmei», a oghuyuanbHbil MeKcm usmMeHeHul
U MONPasoK — 8 eXeMeCcisYHOM UHOPMaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosue2o cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukoeaHo 8 6ruxaliweM 6bINyCKe eXeMeCsYHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmei». Coomeemcemayiou,as UHGopmayus, yeedoMieHUe U meKkcmbl pa3Mewalomcs makxe e UH-
hopmayuoHHOU cucmeme obueao nofib3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemea no
MexHUYeCcKoMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayuny», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtoawmi ctaHgapT ABNAETCA NePBOM YaCcTbio CepUU CTaH4apToB nog 0bWwmnm HaMMmeHoBaHueM «Bos-
OeNCTBINE 3MNEeKTPUYECKOro TOKa Ha NAen U JOMALLHUX XUMBOTHbIX». B 4aHHOM YacTu cTaHgapTa paccMmoTpe-
Hbl OCHOBHbIE BOMPOCHI BIIMSAHWA Ha TEMNO YernoBeKka 1 A0OMAaLIHUX XUBOTHbIX MPOTEKAKLLEro No HEMY 3MNeKTpu-
YecKoro Toka.

MpW 3agaHHOM NMYTW MPOTEKAHWS TOKA MO Teny YenoBeKa OMacHOCTb AMA HEro 3aBUCWT, MMaBHbIM 06-
pasoMm, OT CUMbl TOKa U ANUTENLHOCTK ero npotekaHua. OgHako, BPeMSATOKOBbIE XapaKTepUCTUKN BO MHOTUX
cny4Jasix He MoryT BbITk MPUMEHEHLI ANA pa3paboTkn MeponpuUATUR NO 3aLLUTe OT NOPaXeHUs AMEKTPUYECKNM
TOKOM Hanpsimyto. HeobxogMmMmbeiM napaMeTpom Ans 3TOW Lenu SBfaeTca 3aBUCUMOCTb JOMYCTMMOrO YPOBHS
HanpsKeHWa NPUKOCHOBEHUA (T. €. NPOU3BEAEHWEe TOKa Yepes Teno, Ha3biBaeMOoro TOKOM MPUKOCHOBEHWUSA, U
MOMHOro 3NEKTPUYECKOro CONPOTUBMEHUs Tena) oT BpemMeHn. HeobxoamMmMo 3HaTb 3aBUCUMOCTb MEXOY TOKOM
M HanpsKeHUeM, KoTopasa HelMHerHa, Tak Kak NonHoe ConpoTUMBNEHWe Tena YenoBeKa 3aBUCUT OT NPUNOXKeH-
HOro HanpsXeHWs NPUKOCHOBEHUA. PaanuyHble 4acTu 4YenoBeqecKoro Tena (Koxa, KpOoBb, MbIWLbI, Apyrue
TKaHW 1 CyCTaBbl) COCTABMSAT CYMMapHOE NOHOE 3NeKTPUYecKoe CONpoTUBIIEHNE, COCTOSILLEee U3 aKTUBHON
M EMKOCTHOW COCTaBMSIOLLMX.

3Ha4YeHWe NOMHOro COMpOTMBIEHWA Tena YenoBeka 3aBUCKT OT paga (hakTopoB, B HaCTHOCTM, OT MyTK
NMpoTeKaHMsa ToKa, 3Ha4YeHUs HanpshHKeHns NpUKOCHOBEHUS, ANUTENbHOCTK NPOoTeKaHWs TOoKa, YacToThl TOKa,
CTeneHn YBNaXHEHUs KOXW, Nrollafn KOHTaKTa C 3NeKTPUYecKoW Lenbk, CUMbl NPUXaTUSa K 3nekTpoay u
TeMneparypsbl.

3HauyeHWs1 NOMHOro CONMPOTUBMNEHUS, NPUBEAEHHbIE B HACTOALLEM CTaHAAPTE, NOMy4YeHbl B pe3ynksrarte 3Kc-
nepyvMeHTanbHbIX U3MEepPEHUN, rMaBHLIM 00pazoM, Ha Tpynax, a Takke Ha HEBOMbLLLIOM KONMMYECTBE KUBLIX MOAEN.

CeefeHnst 0 BO3OENCTBMM NepeMeHHOro Toka 6asupytoTcs, rmaBHbIM 006pa3oM, Ha MccregoBaHWAX BO3-
OEeNCTBYSA NepeMeHHoro Toka Jyactoton 50/60 My, Hanbonee pacnpocTpaHeHHOTo B 3MeKTpoycTaHoBKax. [puse-
JeHHbIe B CTaHOapTe 3Ha4YeHUsI CHUTAOT AenCTBUTeNbHbIMWU ANS Anana3oHa vYactoTt oT 15 go 100 My, npwr atom
NMOPOroBLIE 3HAYEHUSA HA rPaHULAaxX 3TOro AuanasoHa Bbilwe, Yem Ha yactote 50—60 Ny, OcHOBHOM NPUYMHON
NeTanbHOrO MCX0Aa NMpW HECYACTHLIX CIy4asix B 3MeKTPOYCTaHOBKaX CUMTAKT UBpUNNSALIMIO Kenya04KOB.

HecuacTHele criyyan Ha NOCTOAHHOM TOKE CITy4YarTCH ropasfo pexe, YeM 3TOro MoXXHO Bbino 6kl oxu-
0aTb, UCXOOS U3 KONMMYeCTBa YCTAHOBOK C MOCTOSAHHLIM TOKOM, W HECHACTHLIE CMyYaK ¢ netanbHbIM UCXOO0M
NMPOWCXOAST B HMX TOMbKO MpW 04eHb HeBNaronpuATHBIX YCIOBUSX, HaNpuUmep B LwaxTax. YacTM4YHo 3TO BbI3Ba-
HO TeM, YTO Ha MOCTOAHHOM TOKE YCUIMe OTMNYCKaHWs HUXKe W Tem, YTO ANA BpeMeHn Bo3gencTeus bonee ne-
puoaa cepaoeqHoro uMkna nopor mbpunnsunm XenyaoukoB CyLLEeCTBEHHO BbilIe, YEM HA MEPEMEHHOM TOKE.

B HacTosiwem ctaHgapTe npyvBeneHbl NOPOroBble 3HAYEHUA TOKOB, KOTOPbLIE MOXHO NPUMEHSITL B OT-
HOLUEHWM ML, Haxo4saLWMXcs B HOpManbHOM dM3MONOrMYeckoM COCTOSIHAK, BKMOYasi AeTell He3aBuCcMMOo OT
MX BO3pacTa U Beca.

CnenyeT NpvHMMaTb BO BHMMaHWE TakWe BOMPOCHI, KaKk BEPOATHOCTb MOBPEXAEHWS M30MAUUNA, BEPO-
ATHOCTb MPSIMOro NMPUKOCHOBEHWS K TOKOBEZYLUMM YacTsM WUIM KOCBEHHOTO MPUKOCHOBEHUSA K MPOBOAALLNM
4acTAM, COOTHOLLEHME MeXay HanpsPKeHMEM NPUKOCHOBEHMWS U HANpsKEHWEM NPU NOBPEXOEHNN U30Nauuu,
WMEILLMIACH ONbIT, TEXHUYECKAs OCYLLECTBMMOCTb M 3KOHOMWYECKas Lenecoobpa3HocTb. 3TW napaMeTphl He-
o6xoaonmMo yunThiBaTh Npu paspaboTke TpeboraHMi No 6e30MacHOCTK, HaNnpMMep Npy onpegeneHnn paboymx
XapakTepUCTUK 3aLLMTHLIX YCTPOUCTB ANS 3MeKTpOYyCTaHOBOK.

B HacTosilem cTaHOapTe npuBefeHbl pesynbTaThl NCCNefoBaHWi, KOTOPbIE UCMOMb30BaHbl B KAa4YecTBe
OCHOBbI AN paszpaboTkn TpeboBaHWiA K 3aLUUTe OT NopaKeHUsa ANeKTPUYECKUM TOKOM.

B HacToswem cTaHgapTe onpedeneHbl nopork dubpunnauvmn Kenyao4koB, KOTOpbIe ABNAOTCH OCHOB-
HOWM MPWMYMHON NEeTanbHOro MCcxo4a OT MOopa)KeHWs ANEeKTPUYEecKUM TOKOM. PesynbTatel nocnegHux vMccneno-
BaHWi h1M3nonorun cepaua v noporos ubpunnaumMmM caenani BO3MOXKHbLIM BbINONHEHUE YTOUHEHHOW OLIEHKK
BNWAHWS OCHOBHbIX (DU3MYECKUX MapamMeTpoB M, B 0COBEHHOCTH, ANUTENBHOCTU NPOTEKAHNA TOKa.

MpuBeOEHHbIE B CTaHAapTe CBeAEHWUS, rMaBHbIM 00pa3oM, OCHOBaHbl Ha 3KCNEPUMEHTaX C KMBOTHbIMM
W Ha NHOpMaL MK, MONYYEHHOM MPU KNMHWYECKMX HabnmogeHnsax. JIMwb egMHUYHbIE 3KCMEPUMEHTbI C TOKaMK
Manown AnMTenbHOCTU BbINM NPOBEAEHLI Ha XKUBbIX NMOAAX.

B HacTosilem cTaHgapTe Takke y4TeH OMbiT OTEYECTBEHHbLIX MccnenoBaHvii B obnacTn BO3OencTBuUSA
3MNeKTPMYECKOTO TOKa Ha YenoBeka npu pa3pabke HOpPMAaTUBHbLIX JOKYMEHTOB Mo oxpaHe Tpyaa [1], [2].

Llencko paspaboTkn HacToALWEro ctaHgapTa aenaetca obecnedyeHue 3alUThl NOAEA U OOMALUHMX XKK-
BOTHbIX OT MOPaXeHWs aneKTpuyecknm Tokom. TpeboBaHus cTaHgapTa HeoOXoAMMOo yuMTbIBaTE NpY onpege-
NleHWK NpedernbHO AoMYCTUMbIX 3HAYEHUA HaMpPSXKeHMA U TOKa MPUKOCHOBEHWSA 1 Lara, a TakKe npu Belbope
Mep 3aLUUTbl NOAEN N AOMAaLUHMX XKMBOTHbIX OT NOPaXKeHWs! ANeKTPUYEeCKUM TOKOM.

v

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 4/62
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70646.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67110
https://gostexpert.ru/gost/gost-70646.1-2023?utm_source=pdf&utm_medium=67110&utm_term=page

rOCT P 70646.1—2023

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BO3OEWCTBUE 3SNEKTPUYECKOIO TOKA
HA NIOAEA U AOMALLHUX XXUBOTHbIX

YacTtb 1

Oobuwue acnekrTsl

Effects of current on human beings and livestock. Part 1. General aspects

Harta BBegeHna — 2023—08—01

1 O6bnacTb NnpUuMeHeHus

HacToswumin cTaHgapT ycTaHaBnueaeT obLue acnekTol B 06nacTu BO34eNCTBNS Ha Yeroeeka 1 JoMalu-
HMX XKMBOTHbIX NPOTEKAKLLMX NO HUM MOCTOSIHHOIO UMK NePeMEHHOr0 CUHYCOMOANbLHOIO TOKOB B AManasoHe
yactoT oT 15 go 100 u.

HacTtosiwmin ctaHaapT MoXeT 6biTb NPUMEHEH ANs ONpeAeneHusi NOpPOroBbIX 3HAYEHWIA HAMPSXKEHWUNA
MPUKOCHOBEHWA W LWAara Ha NEPEMEHHOM M NOCTOSHHOM TOKaX B 3aBUCMMOCTU OT NyTW NPOTEKAHUSI TOKA Yepes
TENO, NMNoLaan KOHTaKTa 3NeKTPOAA C KOXKEMN, BMaXHOCTU MECTA KOHTaKTa.

HacTosilmi cTaHOapT CcOOepHUT XapaKTepUCTMKK 3MEeKTPUYeCKOro CONpPOTUBIEHUS Tena YenoBeka W
LOMaLLHUX XMBOTHBIX U (DaKTOPkI, BNUAILIME Ha ero 3HavyeHue.

TpeboBaHug cTaHgapTa HeOOXOAWMO YYUTbLIBATL MpU OonpeaeneHnn npeaenbHo OONYCTUMbIX 3HAYeHWI
HanpsKeHWA U ToKa NPUKOCHOBEHWUS W LWara, a Takxke npu Belbope Mep 3aluThbl NOOER U KWBOTHBLIX OT MNO-
PaXEHWA 3NEKTPUYECKNM TOKOM.

HacTosilumin cTaHoapT npefHasHadveH ans npvMMeHeHWs npu paspaboTke ctaHoapToB no 6e30nacHoCTy
B cooTBeTCcTBMM ¢ nofnoxeHuamn MOCT IEC Guide 104 (cm. Takke [3]).

2 HopmaTuBHbIE CChINKK

B HacToswwemM cTaHgapTe MCMofib30BaHbl HOPMaTUBHbBIE CChISIKKM Ha CNefylLlmMe cTaHgapTbl:

FOCT IEC Guide 104 Mogrotoeka nybnukaumidi no 6€30nacHOCTM U MCMONMb30BaHWe OCHOBOMONaratLmux
W rpynnoBbIx Nybnukaumii no 6esonacHocTy

FOCT P 70646.2—2023 Bo3gencTBue 3neKTpMYecKoro Toka Ha nigen u AoMallHUX XUBOTHbIX. YacTb 2.
CrneunanksHble acnekTbl

FOCT P M3K 60601-1 Mapenua meguunHcKMe anektpudeckune. Yacte 1. Obwmne TpeboBaHua besonac-
HOCTW C Y4E€TOM OCHOBHbIX (DYHKLMOHAMbHBIX XapaKTepucTUK

FOCT P M3K 60990 MeToabl uamepeHns Toka NPUKOCHOBEHNS 1 TOKA 3aLLMTHOrO NPOBOAHMKA

MpumeyaHue — [py NONbL30BAHNM HACTOSALLMM CTaHAAPTOM LenecoobpasHo NpoBEpUTL ANCTBUE CCbINOY-
HbIX CTaHAAPTOB B MH(OPMALIMOHHOM cucTeme oBLero nonb3oBaHna — Ha oduumansHom cante denepansHOro areHT-
CTBa MO TEXHWYECKOMY PEryrnvpoBaHUI0 U METPONOTAM B CETWU VIHTEPHET UMK MO eXerogHoMy MHopMaLMoHHOMY ykasa-
Ten «HaunoHaneHble CTaH4apTbI», KOTOPLIA ONyBNUKOBaH MO COCTOAHWUIO HA 1 SHBaps TEKYLUEro roaa, v no Bbinyckam
EXEeMECAYHOro MHOPMaLIMOHHOIO yKazaTensa «HaunoHanbHble cTaHaapThl» 3a TeKyLUWiA rof. Ecnn 3aMeHeH CCbINOYHLIN
CTaHdapT, Ha KOTOpbIA AaHa HegaTWpOBaHHAsA CCbINka, TO PEKOMEHOYETCA MCMOMb30BaTh AENCTBYIOLLYID BEPCUIO 3TOTO
CTaHdapTa ¢ Y4Y4eTOM BCEX BHECEHHBIX B [AaHHYK BEPCUIO U3MEHEHUIA. ECnu 3aMeHeH CCbINOYHbIA CTaHOapT, Ha KOTOPLIiA
[JaHa 0aTWPOBaHHAasA CCbifka, TO PEKOMEHAYETCA UCNOMNb30BaTh BEPCUKD 3TOr0 CTaHdapTa C yKa3aHHbIM Bbille rofoM yT-
BepxaeHus (NpuHATUA). Ecnu nocne yTBepXOeHUsi HACTOSILLEro CTaHAapTa B CChIMOYHBIM CTAaHAapT, HA KOTOpbIA AaHa
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AdathpoBaHHadA CCbiNika, BHECEHO M3MeHEeHWe, 3aTparmBaroLLee nonoxXeHnme, Ha KOTopoe daHa CCbINKa, TO 3TO NnonoxeHune
pekoMeHOyeTCcA NPpUMEHATb bes y4vyeTa 0aHHOro U3MeHeHunA. Ecnu ccbinoyHbIn CTaHOapT OTMeHeH 6e3 3ameHbl, To nono-
XeHune, B KOTOPOM OaHa CChiNnKa Ha Hero, pekoMmeHayeTca NpuMeHATbL B 4acTu, He 3anaFMBaPOLLI,EIZ 3TY CCbINKY.

3 TepMuHLI U onpeaeneHns
B HactTodwem CTaHdapTe NpuMeHeHbl crieyruime TepMUHbl C COOTBETCTBYHLWKMMK onpegeneHnamMmu:

3.1 O6wure TepMUHBI

3.1.1 npogonbHbIi Tok (longitudinal current): Tok, npoTekaoLWwMiA BOONb TYNOBWLLA YenoBeKka, Hanpu-
Mep OT PYKW K Hore.

3.1.2 nonepeyHbINA TOK (fransverse current): Tok, MpoTekawLLMiA Nonepek TyNoBu1LLLA YernoBeka, Hanpu-
Mep OT PYKW K pyKe.

3.1.3 BHyTpeHHee nonHoe conpoTueneHue Tena 4enoseka Z; (internal impedance of the human
body, Z)): NonHoe anekTpu4eckoe ConpoTUBNEHWNE MeXy ABYMS 3MeKTpoAamu, HaxoAaLMMMUCA B KOHTaKTe ¢
Tenom 4YernoBeka, 3a BbIYETOM CONPOTUBNEHUA KOXN.

I puMmeyaHne — ﬂplﬂ onpegeneHn BHYyTPEeHHEro ConpoTuBneHnd Tena AOMallHEero XXMBOTHOIMO ConpoTtuene-
HWE KONbIT, NPU UX HAanu4uM, TaKkke He YYUTbBIBaoT.

3.1.4 nonHoe conpoTUBNeHUe KOXu Zg (impedance of the skin, Zg): lNonHoe anekTpuyeckoe conpo-
TUBMEHNE MEXY 3MNEKTPOAOM Ha KOXe 1 MPOBOAALLUMK TKAHAMMU, PACTIONOXKEHHBIMU N0 KOXKEW.

3.1.5 obwee nonHoe conpoTuBneHue Tena Yenoseka Z; (total impedance of the human body, Z4):
CymMma BHYTpPEHHEro MofHoro ConpoTUBMNEHUA TeNa YENOBEKA W MOMHOMO COMPOTUBIEHUS KOXW B KOMMMNEKC-
HOM BMOE.

MpumevaHue — [Npu onpegeneH BHYTPEHHETO COMPOTUBIMEHKUS Tena OOMALLUHErD XUBOTHOMO COMPOTUBME-
Hue Zy npefcraenseT coboit BEKTOPHYIO CyMMY BHYTPEHHETO NOMHOTO COMNPOTUBIEHUS U NOMHBIX CONPOTUBMNEHUIA LUKYPHI,
KOXMW W1 KOMbIT, MPU UX HaTMYUK.

3.1.6 nonHoe conpoTuBneHune WKypbl M Koxu Zp (impedance of the hide and skin, Zp): MNon+Hoe anek-
TpMYeckoe COMPOTUBMNEHUE MEXOY 3NMEeKTPOAOM Ha LUKYpPe W/MMKU KOXe W NpPoBOASALMMW TKaHsAMK, pacnono-
YEHHBIMK Mo KOXeWn.

3.1.7 nonHoe conpoTuBneHue KonbiTa Z, (impedance of the hoof, Z,): NMonHoe anekTpuyeckoe conpo-
TUBNEHWe MexXxay 3NeKTPOAOM MO KOMbITOM W NPOBOAALLMMU TKAHAMW, pacrnonoXeHHbIMU Had HUM.

3.1.8 HayanbHOe aKTMBHOE CONpPOTMBNEHNe Tena YenoBeka R (initial resistance of the human bodly,
Rg): AKTMBHOE 3reKTpuyecKoe ConpoTUBIIeHNe, ONpeaensaiowee amniMTyaHOe 3Ha4YeHe ToKa B MOMEHT Ha-
Yyarna BO30eMCTBUA HaNPsKEHUA NPUKOCHOBEHNA.

M punMmedYaHKe — [Ina Tena AoMaLIHEro MUBOTHOMO aKTUBHLIM CONpOTUBNEHWEM LUKYDBI, NPU ee Hanu4duu, npe-
HEGDEFaIOT, a aKTUBHOE CONPOTUBINEHWE KOMNbIT, NPW UX HANWYWUN, YHWUTbIBAKOT.

3.1.9 cyxue ycnoBus (dry condition): CocTosHME BNaKHOCTWM MOBEPXHOCTW KOHTAKTHOMO y4YacTKa KOXM
JYenoBeKka, HaXoAsLerocst B Nokoe B NMoMeLeHUr Npyu HopMarbHbIX YCIOBUAX.

3.1.10 BnaxHble ycrnoBusa (water-wet condition): CocTosiHMe NOBEPXHOCTW KOHTAKTHOTO Y4YacTKa KOXM
JyernoBeka, MOABEPrHyTOro AEWCTBUI0 BOAbLI U3 UCTOYHMKA KOMMYHanbHOro BodocHabxeHus (cpeaHee yoenb-
Hoe anekTpuyeckoe conpotueneHune p = 3500 Om-cm, pH = 7—9) B TeveHune 1 MuH.

3.1.11 ycnoBuAa yBnaxHeHusi corneHor Bogomn (saltwater-wet condition): CocTosiHMe NOBEpPXHOCTM
KOHTAKTHOTO y4acTka KOXW YernoBeka, noAaBeprHytoro aerctevio 3 % BOAHOro pacTtBopa Xnopuaa HaTpus
(cpegHee yaensHoe anekTpuyeckoe conpotueneHue p = 30 Om-cm, pH = 7—9) B TeueHue 1 MuH.

I puMmeyaHne — [aHHble YCNoBWA cnyxat OanAa MmogennpoBaHWA KOXKM BCNOTEBLUEro Yenoeeka UM 4YenoBeka,
nocne norpyxeHnd B MOPCKYH BOOY. HeobxoauMbl 4ONONHUTENBHBIE MCCNeoBaHMS.

3.1.12 koagppuumeHT oTknoHeHuns Fp, (deviation factor, Fp): OBuwee nonHoe conpoTueneHwe Tena
yenoseka Z; ONs 3aaHHOTO 3Ha4YEHWS NPOLEHTUNBHOIO paHra HaceneHus, aenexHoe Ha obuiee nonHoe co-
NpoTMBNeHue Tena Yenoseka Z [INs NPOLUEHTUNBLHOIO paHra Hacenexwus, pasHoro 50 %, npu 3agaHHOM Ha-
NPSPKEHUW MPUKOCHOBEHUS

Zr (X %, Ur) (1)

FD (X O/D,UT) :—ZT (50 %, UT) 3
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3.2 Bo3gencTBue cUHycOonganbHbIX NepeMeHHbIX TOKOB YacToTon ot 15 go 100 'y

3.2.1 nopor yyBcTBUTENBLHOCTU (threshold of perception): MMHMManbHOE 3HAa4YeHME TOKA NMPUKOCHOBE-
HWA, BbI3bIBAlOLLEE Y YEroBeKa, Yepes Teno KOTOporo OH npoTekaeT, noboe ouyLieHne.

3.2.2 nopor peakuuu (threshold of reaction): MuHMManbHoe 3Ha4eHWe ToKa NPUKOCHOBEHWS, Bbi3blBa-
oLWee HeMpPoOU3BOIbHbLIE MblIEYHbIe COKPaLLeHKs.

3.2.3 nopor ornyckaHmaA (threshold of let-go): MakcMManbHoOe 3Ha4YeHWe Toka MPUKOCHOBEHWS, MpW
NpoTEKaHUK KOTOPOro YenoBeK, AepKallUiACcs 3a aNeKTPoAbl, CNOCODEeH MX OTNYCTUT.

3.2.4 nopor ckoBbiBaHua Mbiwy (threshold of immobilization): MuHuMansHoe 3HayveHwe Toka npwu-
KOCHOBEHWS, MPOTEKAaloLLEero Yepes Teno YenoBeka Unn AOMaLlHEero X1UBOTHOIO (MW ero 4acTk), MPWU KOTOPOM
BO3HWKaET MblLLEYHAas peakums, He No3BOMAKLLAaA YenoBeKy U }XMBOTHOMY COBEpPLUaTL NPOW3BONbHLIE OBW-
XEHMA B TEYEHWUE BCEro BPEMEHW NPOTEeKaHWUsA TOKa.

3.2.5 nopor conbpunnauum xenygoukor (threshold of ventricular fibrillation): MuHumaneHoe 3HaveHve
TOKa MPUKOCHOBEHWS, NMPOTEKAIoLLEro Yepes Teno Yenoseka Unv 4oMaLlHEro X}XMBOTHOTO (MM €ro 4acTb), Npu
KOTOPOM BO3HMKaeT pubpnnnsaums KenyaoykoB cepaua.

MpumedyaHue — OUBPUNNALMA XKeENyLOKOB — 3TO HEHOPMAIkbHbLIA CepaedHbIt PUTM, NPKU KOTOPOM MpoMUC-
XOAWT HerocrnenoBaTensHoe, XaoTUYeckoe BO30YKIeHWe U COKpaLlleHUe OTAENbHbIX XenyA04KOBbIX BOMOKOH.

3.2.6 koadpchbuumeHT cepaeyvHoro Toka F (heart-current factor, F): OTHOWEHWe HaNPsXKEHHOCTW 3rek-
TPMYECKOro Nnors (NOTHOCTM TOKa) B CEpALE NP 3a4aHHOM MYTW NPOTEKaHMS TOKa NO Teny K HanpshKeHHOCTK
3NeKTpUYecKoro nons (MNOTHOCTKU TOKA) B cepAlle ANs ToKa NMPMKOCHOBEHUS TOr0 e 3HaYeHus, npoTekarLLe-
ro OT KUCTUW NEBOWA PYKKU K CTYMHAM HOL.

n puMmedyaHue — B cepaue NNoTHOCTE TOKa NpAMO NponopuuoHanbHa HanpAXXeHHOCTU 3nNekTpu4eCcKoro nonA.

3.2.7 nepuopg yazeumMocTu (vulnerable period): CpaBHUTENbHO HeBonbLIAs YacTb CEPAEYHOrO LUMKNA, B
TEYEHWE KOTOPOI CepaeYHble MbllleYHble BONOKHa HaxoOaTCsA B COCTOSAHUM HEOQHOPOLHON BO3DYOAMMOCTH, U
NpY BO3AENCTBMM HA HUX 3NEKTPUHECKOTO TOKA AOCTATOYHOW CUMbl NPOUCXOAUT OUBPUNMALNS Kenya04KOB.

MpumeuvaHune — MNepuon ys3BUMOCTU COOTBETCTBYET NEepBOM YacTu 3ybua T Ha anekTpokapavorpaMMe, 4To
coctasnseT npubnuantensHo 10 % ANMTENBEHOCTH CEpPAEYHOro LUKNa.

3.3 Bo3gencTBMe NOCTOAHHOIO TOKA

3.3.1 obwee akTMBHOE COMPOTUBNEHNe Tena yenoBeka Ry (total body resistance, Ry): Cymma BHy-
TPEHHero akTMBHOIO COMPOTUBMNEHUA Tena YenoBeKka U akTMBHOIO COMPOTUBIIEHWUS KOXN.

3.3.2 koacpbuUMEHT IKBUMBANEHTHOCTWM MOCTOAHHOIO W nepemMeHHoro Toka k (direct current/
alternating current (DC/AC) equivalence factor, k). OTHoLWweHWe 3Ha4YeHWsa NOCTOAHHOTO TOKa K 4eCTBYOLWEMY
3Ha4YeHW0 NEPEMEHHOTO TOKa, NMPW KOTOPBIX BEPOATHOCTb BO3HWKHOBEHUST UOPUANALMKN XenyaoqyKoB OAMHa-
KoBa.

MpvumedyaHue — Hanpumep, ANA BpemeHW BO3AeWCTBMA Borblle, YeMm ONUTENBHOCTE OOHOMO CepaeyHoro
uukra n 50 % BepOATHOCTY BO3HUKHOBEHWA hrbpunnauuny enyqo4ukos KoadMULWEHT akBuBaneHTHocTy k Ansa 10 ¢ npu-
MEpPHO paBeH:

k = Ioc_fivritation _ 300 _ 5 75 @
Inc-fibritiation

3.3.3 Bocxogawmi 1ok (upward current): [MOCTOSIHHbIA TOK NMPUKOCHOBEHMWS, NPOTEKAKLWMWA NO Teny
YyenoBeka B crny4vasx, Korga CTynHW HOr HaxodaTcs Mof MonoXMTenbHbIM NOTeHUMarnom.

3.3.4 Hucxopaawmn Tok (downward current): MoCTOSIHHBIA TOK NPUKOCHOBEHWS, NPOTEKALWWA No Teny
YenoBeka B crny4vasx, Korga CTynHU HOr HaxodaTcsl Mo oTpuuaTeneHbIM NoTEHLUanom.

4 CoKpalweHus

B HacTofwem cTaHgapTe NpUMEHEHbI CriegyoumMe CoKpalleHus:
Bl'Y — BepxH#aa rpaHMua ya3BMMOCTU;

HI'Y — HWXHAS rpaHuLa yA3BUMOCTH;

PBA — peakunsa Ha BKNKOYEHWE aHOOHOro TOKa,
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PBK — peakunsa Ha BKYeHWe KaTOGHOIo TOKa;
POA — peakuus Ha OTKITOMEHWE aHOQHOTO TOKa;
POK — peakums Ha OTKIHOYeHUe KaToQHOro ToKa;
DX — pubpunnaumna xenygodkos;
OKIN — anekTpokapguorpamma;

AC — nepemeHHbI TOK;

DC — nOCTOSIHHbIN TOK.

5 O6wue TpeboBaHuA

5.1 NonHoe ANeKTpun4yecKoe conpoTuBrieHWe Tena 4yenoBeka 1 JOMalWHNX XXMBOTHbLIX

5.1.1 O6wume nonoxeHun

3HaueHWe MorMHOro CONpoTUBMEHWSA Tena 3aBUCUT OT psaaa (PakTopoB, B YACTHOCTM, OT MyTWU MpoTeka-
HWA TOKa, 3HAYeHWUs HanpsHKeHWs NMPUKOCHOBEHWS, ANMUTeNbHOCTM NPOoTeKaHUsa ToKa, YacToThbl TOKa, CTeNneHu
YBNaX}HEHUs KOXW, NMAOWAaAN KOHTaKTa C ANeKTPUYECKON Lenbo, CUIbl NPMKaTUA B MECTe KOHTaKTa 1 Temne-
patypbl.

MpuHUMNManbHasa anekTpudeckas cxema MNoNHOro CONpoTUBIEHMS Tena JYenoBeka NpuUBedeHa Ha pu-
cyHke A.1.

MpumeyvyaHune — DNeKTpUYecKasa CxeMa 3aMeLLeHNs Tena YernoBeka npueedeHa B NpunoxeHun b.

5.2 BHyTpeHHee nonHoe cornpoTuBneHne Tena yenoBeka Z,-

BHyTpBHHee nonHoe CoONnpoTUBIEHWE TeNa YeNnoBeKa MMeeT NPaKTU4eCK TONbKO Pe3UCTUBHYH COCTaB-
JTAKLWYIHO. Ero 3HayeHne 3aBuCHT, B NnepByr o4epeb, OT NYTU NPOTEKaHWA TOKa Nno Teny v, B MeHbLUen cTene-
HW, OT Nnowaan KOHTaKkTa C SHEI{TDM‘-IECKOF'I LUenbro.

MpumevyaHne — MamepeHus NOKasblBaloT, HTO UMeeTcH HeBoMbLIaa eMKOCTHAs COCTaBNSOLWAS (CM. MYHKTUP-
HYIO NMHWID Ha pyucyHKke A.1).

Ha PUCYHKe A.2 npuBedeHbl 3Ha4YeHWA BHYTPEHHETID NONHOro CoOnpoTUBNeHUA Tena 4YenoBeka gna pas-
NWYHbIX YacTen Tena, BblpaxXeHHble B nNpoueHTax OT CONMpoTUBNEeHNA OANnA NyTHU NPpOTeKaHWA TOKa OT KMCTU PYKK
K CTYMNMHe HOrwn.

,B,J'lﬂ nyTeFm NPOTEKaHWA TOKa MexXay KUCTAMUW PYK NI OT KUCTU PYKKU 0O CTYI'IHEFI HOI OCHOBHbIE COCTaB-
NALWWe NoNnHOro conpoTuBneHnsa OakkT KOHEYHOCTHU (pyi(l/l n HOFM). l'lpEHeﬁperaﬂ ConpoTBnNeHeM TyrnoBu-
La, nony4arT YNpoLWEeHHY NPpUHLNNUanbHYO CXeMy, KOTopaa nokKa3aHa Ha pUCyHKe A.3.

M pupMeEeHaHMUne — ,D.J'IFI ynpoweHna I'IpMHLI.VII'IHaJ'IbHOI?I CXeMbl npeanonarakT, 4TO NOJIHbIE COMNPOTUBNEHWNA PYK
W HOI paBHbI.

5.3 NonHoe conpoTUBnNeHUe KOXKn Zg

BHyTpEHHee NonHoe CoOnpoTUBNeHMe KOXKW MOXHO NpeaCcTaBUTh KakK CeTb Pe3NCTOpOoB N KOHOEeHCaToOpPOB.
OnHa cocTouT U3 nonynpoBoALLEro ¢nod U ManeHbKUX NpoBOAALLMX 3NeMEeHTOB (I'IOp). [NonHoe conpoTtumene-
HWE KOXW YMeHbLUAaeTCA C POCTOM CUTIbl TOKA. MHorga moxHo HaGJ'II-O,EI,aTb OTMETKW OT TOKa (CM. 57)

3Ha4yeHue nonHoro CONpPOTUBIIEHWA 3aBUCUT OT HANPAXEHWA, HaCTOThbl, OANMMTENbHOCTU NPOTEKaHNA TOKA,
nrnowagn KOHTakKTa C SHEKTDM‘-IECKOFI uenbr, CUNbl NpMXaTua B MeCTe KOHTaKTa, BNaXXHOCTW KOXKU, TeMNepa-
TYPbl U TUNA KOXMK.

|_|pVI HebonbLIMX 3HaYEeHNAX HanpsaxxXeHua NpMKOCHOBEHWA 3HAYeHUA NONTHOINo CONMPOTMBIIEHUA KOXKN 13-
MEHAETCA B LUMPOKKX nNpefenax gaxe y 04HOro 4yernoseka B 3aBMCMMOCTKM OT nnowlagn KOHTakTa C 3r1eKTpu-
YeCcKoW LUenbio, yCJ'IOBHﬁ B MeCTe KOHTaKTa (CyXO, BNaXHO, MMeeTCA I'IOT), TemMneparypbl, 4HaCTOThbl AbIXaHWUA U
T. M. |_|pI/I fonee BbICOKMX 3HaYeHWAX HanpsaXeHnsd NpUuKoCHOBEHWA 3HaY€HWe NONHOINro CONpPOTUBIIEHNA KOXXW
CyuleCTBEHHO YMeHbLUaeTCA U CTaHOBUTCHA ﬂpEHEGDG)KMMO ManbiM Npu ee 3ANeKTpn4eCKoM npoﬁoe.

6 yBenu4eHneM 4acTOoThbl TOKa NOfIHOE COMPOTUBIEHUE KOXKN YMEHbLLLAETCH.
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5.4 OGwee NonHoe conpoTMBeHUe Tena Yenoseka Zy

O6Lee NoNHoe CONPOTUBIEHWE TENAa YenoBeka BKMOHaET B ceba akTUBHYIO M EMKOCTHYH COCTaBNsto-
wme.

Mpw HeBoNbLUMX 3HAYEHWAX HAMPSXKEHUSI MPUKOCHOBEHMS CYLLECTBEHHO MEHSETCH NOMHOE CONpoTUBIEe-
HUe KOXW Zg W, BCTIEACTBME 3TOrO, 3HaYeHne 06LWero NomHoro ConpoTUBeHus Tena Z MEeHsIETCA B LUMPOKNX
npegenax. [pu Gonee BLICOKMX 3HAYEHWA HAMNPSXKEHUs NMPUKOCHOBEHUS obLlee MonHoe CONpOTUBIIEHWE BCE
MEHEE 3aBUCUT OT CONPOTUBINEHUS KOXUN U €70 3HAYEHWE CTPEMUTCA K 3HAYEHWMIO BHYTPEHHETO NONHOro Conpo-
TMBMeHus Z; (CM. pucyHkn A.4—A.9).

Y4nTbIBas 3aBUCMMOCTb MOMHOTO COMPOTUBMNEHMS KOXW OT YacToTbl, 3Ha4eHWe 06Lero NonHoro conpo-
TUBMEHWS Tena YenoBeka Ha NOCTOSAHHOM TOKe HanGonbluee U CHMXaeTca C yBennyeHneM 4acToThl.

5.5 ¢aKTOpr, onpepenAawuwuWe Ha4anbHOe aKTUBHOEe CONPOTUBIIeHUWe Tena YenoBekKa RD

B HavanbHbIfi MOMEHT NPUNOXEHUA HanpsKeHUs NMPUKOCHOBEHMSA eMKOCTHLIE COCTaBMsAoWMe conpo-
TWBMEHMA Tena YeroBeka He 3apshKeHbl. 10 3TOW MPUYMHE MOMHbLIE COMPOTUBNEHNS KOXW Zgq U Zg, Mpe-
HeOpeXMMO Marnbl W Ha4anbHOe akTMBHOe COMPOTUBNEHWE Ry MPUMEPHO pPaBHO BHYTPEHHEMY MOMHOMY
CONpOTUBMEHMs Tena venoseka Z; (CM. pucyHok A.1). HauanbHoe akTuBHOE conpoTuBneHne R, 3aBuCUT, B
OCHOBHOM, OT MYTW MPOTEKAHKSI TOKA U, B MEHbLUE CTEMEHW, OT NIOLLAAN KOHTaKTa C 3NEKTPUYECKON Lenbio.

HauyanbHoe akTMBHOE COMpOTUBNEHUE R, ONpeAenser amnnnTyay TOKa KOPOTKUX UMMYSLCOB (Hanpu-
Mep, yaap TOKOM OT 3MEeKTPOOrpakaeHus ).

5.6 3HauyeHUA oﬁmero NMONHOro ConpoTuBneHUA Tena YenoBeka ZT

5.6.1 3HayeHUA obBLLero NONHOro CONPOTUBNEHUA Tena YenoBeka npu 6onblWoON, cpegHel U Ma-
NeHbKOW Nnowaaax KOHTaKTa ¢ aNeKTPUYecKon uenbio

Ha pucyHkax A.7—A.9 nokasaHa 3aBMCMMOCTb OOLLEro NofHOro CONpPoOTUBIEHNUS Tena Z; Ha nepemeH-
HOM TOKE NP1 U3MEHEHUW HANpsikeHns npukocHoseHUs Ut B guanasoxe ot 25 oo 200 B onsa npoueHTuneHOM
paHra HaceneHus, pasHoro 50 %, npu 6onbLWOoR, cpegHen U ManeHbLKON NNoWaasax KOHTAKTa C aNeKTPUYeCcKon
LenbH (3HAaYeHWsa nnowanun coctaensawoT npumepHo 10 000, 1000, 100 Mm2 COOTBETCTBEHHO) B CYyXWX, BMax-
HbIX YCMNOBUSIX, YCMOBUSAX YBMNaXHEHWs1 CONEeHON BOLOMN.

5.6.2 CuHycoupanbHble nepeMeHHble TOKK YacToToir 50/60 Ny npm 6onbluoi Nnowanu KOHTaKTa
C 3NeKTPUYECKON LenbHo

B tabrnmuax 1—3 npuBeneHbl 3Ha4yeHMs oBLLEro NOMHOrO COMPOTUMBIEHUSA Tena YernoBeka Ans nyTu
NpOTeKaHWsA TOKa OT KUCTWU OOHOW PYKWM OO KMCTW OApyron pyku npu Bonbwon (npubnuamtensHo 10 000 MM2)
nnowiagn KOHTakTa C SMEeKTPUYECKON LEenbk B Cyxux ycnoBuax (cM. Tabnuuy 1), BO BRaXHbIX YCMNOBMAX
(cMm. Tabnuuy 2) u B YCIOBKSIX YBIaXKHEHWS CONeHo Bogow (cM. Tabnuuy 3).

Ha pucyHke A.4 npuBedeHbl 3HadeHus oOLiero NofiHOro COMpOTMBAEHMA Tena ONa 3Ha4YeHWid Hanps-
XeHunst npukocHoBeHus oT 25 no 700 B npu GonbLuoi nnowagn KoHTakTa C 9NekKTPUYECKOW LEenbi B CYXUX,
BMaXHbIX YCMOBUSAX W YCNOBUSAX YBNAXHEHUSA CONEHON BOOOW ANSA NPOLEHTUIBHOrO paHra HaceneHus, pas-
Horo 50 %.

B tabnuuax 1—3 npvBeneHsbl pe3ynsTathl NOCNegHUX UCCNeaoBaHWin B OTHOLLEHMM 0BLLero NonHoro co-
npoTusneHusa Z; Tena B3pocnbix. B HacTosllee Bpems cunTartoT, 4To obliee nonHoe conpoTueneHne Z tena
[OeTell HECKOMbKO NMPEeBOCXOANT 3TU 3HAYEHUS, HO HAXOAWUTCH MPUMEPHO Ha TOM e YPOBHE.

Tabnwuuya 1— OBwee nonHoe conpoTUBNEHNE Tena Yenoseka Z Ana nyTh NpoTeKkaHnsa NepeMeHHoro Toka 4acToTomn
50/60 Ny Mexay KMCTAMM pyK Npy B0MbLUIOK NNowaan KOHTaKTa ¢ aNeKTpUYeCcKor Lenbio B CyXUX YCNOBUAX

3HaveHna 06LLero NonHoro conpotuenedns tena Zy, OM, He npesblllaeMble AN
Hanpsixexune npukocHoBeHus, B
5 % HaceneHusa 50 % HaceneHus 95 % HaceneHus
25 1750 3250 6100
50 1375 2500 4600
75 1125 2000 3600
100 990 1725 3125
125 900 1550 2675
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OkoHYaHue mabnuuysi 1

3HaveHna obLLero nonHoro ConpoTusneHus tena Zy, OmM, He npesblluaeMble 4ns
HanpsskeHwe npukocHoeeHus, B
5 % HaceneHus 50 % Hacenexuns 95 % Hacenexus
150 850 1400 2350
175 825 1325 2175
200 800 1275 2050
225 775 1225 1900
400 700 950 1275
500 625 850 1150
700 575 775 1050
1000 575 775 1050
MpepenbHoe 3HayeHue,
paBHOE BHYTPEHHEMY MONMHOMY 575 775 1050
COMpPOTUBMEHUIO

MpumevaHunn

1 HekoTopble M3MepeHUst NOKa3bIBaoT, YTO ObLLee MOMHOe COMPOTUBMEHWE ANA MYTU NPOTEKAHNA TOKA OT KUCTU
pyKWM OO CTOMbl HOMM HECKOMBKO HWKE, YeM AN NyTu Mmexady kueTtsamu pyk (o1 10 % go 30 %).

2 [Ins uBbIX NMIOAENR 3Ha4eHns Z COOTBETCTBYIOT ANUTENBHOCTY NpOTeKaHua Toka npubnuautensHo 0,1 ¢. [ina
B0MbLWKMX ANUTENBLHOCTEN NPOTEKaHWs TOKa 3Ha4eHWa Zy MoryT cHimkaTbea (oT 10 % go 20 %), u nocne nomHoro
npobos KoK 3Ha4eHue Zy NpuBbnuKaeTca K 3Ha4YeHWI0 BHYTPEHHEo MoMHOro ConpoTUBNEeHNs Tena Z,.

3 Onsa cTaHdapTHOro 3Ha4veHusa HanpsxeHus 230 B (TpexdasHas cuctema ~230/400 B ¢ HeWTpanbi) MOXHO
MPUHATL, YTO 3HaYeHWsd OOLLero nonHOro COMNPOTMBMAEHWS Tena aHanorM4YHbl COMPOTMBIEHWUIO NPV HAMPSKEHUH
npvkocHoBeHun 225 B.

4 3HaveHna Z; OKpyrMeHbl ¢ TOMHOCTLIO A0 25 Om.

Ta6nuua 2— Obuiee nonHoe CONPOTUBMNEHWE Tena YenoBexka Z Ana nyTu NpoTeKaHua nepeMeHHoro Toka YacToTou
50/60 Ny Mexay KACTAMM pyK Npy BOMbLUOK NNOLWaAKU KOHTaKTa C anekKTpUYeckol Lenbio BO BNaXHbIX YCNOBUAX

3HaueHWs 0bLUero NONHOro conpoTueneHns Tena Z;, OM, He NpesbillaeMble Ana
HanpsikeHue NpMKocHOBEHWS, B

5 % Hacenexuna 50 % HaceneHus 95 % Hacenenus

25 1175 2175 4100

50 1100 2000 3675

75 1025 1825 3275

100 975 1675 2950

125 900 15650 2675

150 850 1400 2350

175 825 1325 2175

200 800 1275 2050

225 715 1225 1900

400 700 950 1275

500 625 850 1150

700 575 775 1050

1000 575 775 1050

MpenensHoe 3Ha4eHue,
paBHOE BHYTPEHHEMY MOMHOMY 575 775 1050
COMPOTUBINEHWIO
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OkoHYyaHue mabnuukl 2

MpumevaHns

1 HekoTopble n3aMepeHus NokasbiBaloT, Y4To 0bLlee NoMHOe CONPOTUBIEHUE ANS NYTW NPOTEKAHWA TOKA OT KUCTH
PYKM O CTOMbI HOMM HECKOMLKO HUXKE, YeM ANnA NyTu mexay kuctamm pyk (ot 10 % go 30 %).

2 [1ns KMBbIX NIDAEA 3Ha4eHNs Z COOTBETCTBYIOT ONUTENbHOCTM NpoTeKaHma Toka npubnuautensHo 0,1 c. ina
BONbLINX ANUTENBHOCTEN NPOTEKaHNsA TOKa 3HaveHun Z MoryT cHskatees (o1 10 % go 20 %), u nocne nonHoro npo6os
KOMW 3HaYeHKe Z NpubnikaeTca K 3HaYeHUI0 BHYTPEHHETO MOIHOTO CONPOTUBAEHNs Tena Z;.

3 Ona craHgapTHoro 3HadeHua HanpskeHnsa 230 B (TpexdrasHas cuctema ~230/400 B ¢ HeWTpanbo) MOXHO
NPUHATL, YTO 3Ha4YeHWs OOLLEero MOMHOrO COMPOTMBIIEHWS Tena aHanorMyHbl COMPOTUBIIEHMIO MPWU HaNpPsBKEHWUU
npukocHoBeHus 225 B.

4 3HaveHus Z; OKpyrneHbl ¢ TOYHOCTLI0 A0 25 OMm.

Tabnuuya 3— Ob6liee NnonHoe CONpoTUBNEHWE TeNa Yenoseka Z ANa NyTy NpoTekaHWsa NepeMeHHOro Toka YacToTom
50/60 Ny Mexay KUCTAMU pyK npu GOMbLUOA NNOWaan KOHTaKTa C aNeKTPUYECKON LENbI0 B YCNOBUAX YBNAXXHEHUA cone-
HOW BOAOW

3HayeHns obLLero NoNHoro ConpoTuBneHns Tena Z,, Om, He npesbiluagmsie A
HanpsixeHne npukocHoBeHWs, B

5 % HaceneHus 50 % HaceneHus 95 % HaceneHua

25 960 1300 1755

50 940 1275 1720

75 920 1250 1685

100 880 1225 1655

125 850 1200 1620

150 830 1180 1590

175 810 1155 1560

200 790 1135 1530

225 770 1115 1505

400 700 950 1275

500 625 850 1150

700 575 775 1050

1000 875 775 1050

I'Ipe,qeanoe 3Ha4yeHue,
paBHOE BHYTPEHHEMY MOMHOMY 875 775 1050
CONpOTHUBNEHUHO

MpunmeyvaHuna

1 HekoTopkle naMepeHna NokasbiBaloT, 4To obLlee NonHoe ConpoTUBMEHWE ANSA NyTW NPOTEKaHWS TOKa OT KUCTK
PYKW A0 CTOMbl HOMWM HECKOMNBKO HWKE, YeM ANs nyTi Mexay kuctamu pyk (ot 10 % go 30 %).

2 BcrneacTeue HU3KOro CONpPOTUBIEHNA KOXW B AaHHOM CyYae MOXHO MPUHATL, YTO 3HaYeHne Z Marno 3aBucnTt
OT ONUTENBLHOCTW NPOTEKaHNA ToKa; 3HaYeHne Z Brinako K 3Ha4eHWo BHYTPEHHEero NomnHoro conpoTUBNeHus Tena Z;.

3 Onsa cTtaHgapTHOro 3HadeHvs HanpsikeHna 230 B (TpexdpasHasa cuctema ~230/400 B ¢ HelTpanbio) MOXHO
NPUHATL, YTO 3Ha4YeHWA OOLiero NOMHOMo COMPOTWMBMAEHWS Tena aHanorM4Hbl COMPOTUMBMAEHWID MPU HanpshKkeHuw
NpPUKOCHOBEHUA 225 B.

4 3HaveHus Z; OKpyrmeHs! ¢ TOYHOCTEIO A0 25 Om.

3HaveHus B Tabnuuax 1— 3 nonyyeHbl B pe3ynsrate M3MepeHWii, BLIMOMHEHHbBIX Ha TPyNax W Ha KWBbIX
nAsx (B3pocnble, MyXHYMHbI W MKEHLLMHBI), KaK yKa3aHo B npunoxeHun B.

Mpwn HanpsxeHnax Bbiwe 125 B gna BnaxHbix ycnoBui v Bbiwe 400 B gna ycnoBui yBRacHe-
HWS COMEeHOWN BOAOW 3Ha4eHus obLero NofHOro CONpOTUBIEHMS Tena Takue Xe, Kak W Afs CYXUX YCroBui
(cM. pucyHok A.4).
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5.6.3 CuHycomganbHble NepeMeHHble TOKM YacTtoTon 50/60 My npv cpegHe U ManeHbKOW Nnowa-
OAX KOHTaAKTa C 3NeKTPUYECKOW Uuenbio

3HauyeHns BHYTPEHHEro MoMHOro CONpOTUBMNEHUSA Z; U HAa4anbHOTO akTUBHOIO COMPOTUBNEHUs Tena Ry
(cMm. 5.5) oyeHb cnabo 3aBUCAT OT NNOLLAAN NOBEPXHOCTU, KOHTAKTUPYHOLLER C 3NEKTPUYECKON LLeNbio.

OpHako, ecnu nnowiagb KOHTakTa o4eHb Mana, nopsgka eguHUL KBagpaTHbIX MUNNMUMETPOB, 3TW 3Ha-
YeHWs BO3pacTaloT.

Mocne npobos koK (Npy HanpsikeHun npukocHoBeHust 6onee 100 B 1 60NbWINX ANUTENBHOCTAX NpoTe-
KaHuA ToKa) 3Ha4eHme obLiero NonHoro ConpoTMBNeHua Tena Zy CTaHOBMTCA BrM3KMM K 3Ha4YEHUIO BHYTPEeH-
HEero NMofiHOro CONpPOTUBIEHWS Tena Z; 1, NO3TOMY, Masno 3aBUCUT OT MAOLWaan ¥ BNaXHOCTW MecTa KoHTakTa
C 3NEeKTPUYECKON LEenbH.

B npunoxeHun B onucaHbl akcnepuMeHThl Mo OnpedeneHuo 3aBUCMMOCTER 0OLLEero NMonHoro conpo-
TUBMNeHus Tena Z; oT NnoLlaan KOHTaKkTa ansa nepemMeHHoro Toka 4actoton 50 My B cyxux, BraxHbIX yCnoBUsaX
W YCINOBUSX YBNa)KHEHUA COMEHOW BOAOW, MPOBEAeHHbIe Ha XUBbIX MIOAAX, ONS HANPSXEeHU NPUKOCHOBEHWSA
ot 25 go 200 B.

MpuMmedyaHne — IKCNepUMEHTalbHbIE 3ABUCUMOCTU 3HAYEHUA Z OT NNOLIAaaM KOHTaKTa AN HanpsxeHuiA
npukocHoBeHus 6onee 200 B otcyTtcTByloT AnA niobbiX yCnoBWiA B MECTe KOHTakTa Kak ANd XWMBbLIX MOAer, Tak u ansa
Tpynos.

Ha pucyHke A.5 npusefeHa 3aBMCVMOCTb OGLLETO MOMHOIO COMPOTUBMNEHUA Tena Z; Ans nyTu npote-
KaHWs TOKa Mexay KMCTAMW PyK OT niowaan KoHTakta (ot 1 MMZ o npumepHo 8000 MM2) B CYXWUX YCMNOBUSAX
ONg HanpshkeHuy npukocHoeeHus ot 25 no 200 B Ha nepemenHom Toke 4actotoi 50 U, nonyyeHHas npu
M3MEepPEeHMsX Ha OgHOM 4Yenoseke. [1pun HanpaKeHUaX NpMkocHoBeHMs meHee 100 B v manbix nnow,agax KoH-
TakTa nopsgka egvHWL, KBagpaTHbIX MUNNMMETPOB OTKIMOHEHWA B pe3ynbratax M3aMepeHniA MoryT COCTaBNATb
oo nnwc 50 % cpegHero a3Ha4yeHns, B 3aBUCMMOCTIW OT TEMMNepPaTypbl, 4ABMEHWS, NONOXEHWA NagoHW U T. M.

Ha pucyHke A.6 npyBefeHa 3aBUCUMOCTb 06LLErO NOMHOTO CONPOTUBNEHNS Tena Z , U3MEePEeHHOTO Mex-
Y KOHYMKaMM yKasaTenbHblX NanbLes NeBon ¥ NpaBoi pyK (NnoLadb KOHTaKTa cocTaBnsaeT npubnuauTensHo
1250 MMZ), OT HanpsKeHUa NPUKOCHOBEHUA B AManasoHe oT 25 no 200 B Ha yacToTe 50/60 Iu.

Mo pucyHky A.6 MOXHO ONpedennTh, YTO MNOMHOE COMPOTMBIIEHWE yKA3aTENbLHOro nanbua (KOMMOHEeHT
06Lero NONHOro COMNPOTMBIIEHWSA) NPU HanpsXeHun npukocHoeBeHus 200 B coctaBnser npubnuavtensHO
1000 Owm.

M3mepeHuns o6Luero NomHoOro CoNpoTUBIEHUA Tena Zy, pesynbTaTbl KOTOPbIX NPeAcTaBneHbl Ha PUCYH-
kax A.5 1 A.6, BbINONHEHbI Ha OHOM XWBOM YENoBEKE.

Ha ocHoBe umelLWwmMXca B HacTosLLee BpeMs pesyrnkraTtax MCCNefoBaHWin HKe NpuBedeHbl JaHHbIe 06
obuwem nomnHom conpoTuerneHun Tena Z; Ana GonblUKnX, CPeAHNX U MarneHbKUX Molwafen KOHTakTa ¢ anek-
Tpyyeckon Lenbio (npubnuautensHo 10 000, 1000 n 100 MM2 COOTBETCTBEHHO) AN CYXMX, BIIAXHBIX YCIOBMIA
W YCNOBWIA YBNAXKHEHUSA CONEHON BOOOW ANA NPOLEHTUNBHBIX PAHroB HaceneHus pasHbix 5 %, 50 % 1 95 %.

[ns Gonbloi Nowann KoHTaKTa ¢ aneKTpUYeCcKon Lenbio 3Ha4veHns npeacTaenexsl B Tabnuuax 1— 3,
NMpW 3TOM PACCMOTPEHbLI 3HAYEHUS HAaNPsSXKeHUn NpUKocHoBeHM:A oT 25 o 1000 B Ha nepeMeHHOM ToKe 4acTo-
Ton 50/60 'y ona cyxmx, BNaHbIX YCIOBWUA WM YCIOBWIA yBNAXHEHNA CONEHON BOAOW.

[Ons cpegHen nnowaam KOHTaKTa ¢ SMeKTPUYECKON LIenbi 3Ha4YeHUsa npeacraeneHsl B Tabnuuax 4—~6,
MpPW 3TOM PAcCMOTPEHbLI 3HAYEeHWA HanpsKeHWn NpukocHoBeHWs oT 25 go 200 B Ha nepeMeHHOM TOKe 4acTo-
Tor 50/60 'y ANA cyxmx, BNaXHbIX YCNOBWUIA 1 YCNOBWIA YBNaXHEHWsI CONEHON BOOOMN.

Ons ManeHbKoM Nnolagu KOHTAKTa C SMNeKTPUYECKOW LEenbilo 3HaYeHWa npencTaBneHbl B Tabnuuax
7—9, Npn 3TOM paccMOTPEHbl 3HaYeHWA HanpsikeHWit NpukocHoBeHus ot 25 go 200 B Ha nepeMeHHOM Toke
yactoToir 50/60 My ANg cyxux, BNaXHbIX YCMOBWIA U YCNOBUIA YBNaXXHEHWS CONEHOM BOOOW.
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Tabnuua 4— OB6lee nonHoe CONPOTUBMEHWE Tena Yyenoseka Z AN NyTU NPOTeKaHUA NepeMeHHOro ToKa YacToTow
50/60 Ny Mexay KUCTAMW pyK Npy CpedHer Nnowaan KOHTakTa C 3NeKTPUYECKOW LEeMNbio B CYXUX YCINOBUSX B gManas3oHe

HanpskeHW npukocHoBeHns oT 25 go 200 B (3HaveHWs1 oKpyrneHsl C TOYHOCTBIO Ao 25 Om)

HanpsiKeHIe NPUKOCHOBEHNS, 3HaueHua obLero NonNHOro conpotuenexns tena Z;, Om, He NpesbllaeMsie Ans
B 5 % HaceneHus 50 % HaceneHws 95 % HaceneHns
25 1125 20 600 38725
50 7150 13 000 23 925
75 4625 8200 14 750
100 3000 5200 9150
125 2350 4000 6875
150 1800 3000 5050
175 1550 2500 4125
200 1375 2200 3525

Tabnuuya 5— OB6lwee nonHoe coNpoTUBNEHWE Tena Yenoseka Z; AN NyTi NpoTeKaHWsA NepeMeHHOro Toka YacToTow
50/60 My mexay KUCTAMU pPyK Npy cpedHen NNoLaamn KOHTaKTa ¢ aNeKTpPUYecKon Lenbio Bo BNaXHbIX YCMOBWUSX B AWana-
30He HanpsaxeHui npukocHoBeHws oT 25 go 200 B (3HayeHunss okpyrneHe! ¢ TOYHOCTEIO Ao 25 Om)

HanpsxeHune

3HaueHus obLIero NonHoOro conpoTueneHus Tena Z,, OM, He Npesbiluasmbie 41

npukocHoBeHus, B

5 % HaceneHus

50 % HaceneHus

95 % Hacenexus

25
50
75
100
1256
150
175
200

5050
4100
3400
2800
2350
1800
1550

1375

9350
7450
6000
4850
4000
3000
2500
2200

17 575
13 700
10 800
8525
6875
5050
4125
3625

Tabnuya 6— O6wee nonHoe CONPOTUBNEHWE Tena YenoBeka Z; AN NyTU NPoTeKaHUsA NepeMeHHOro ToKa YacToTowH
50/60 Ny mexay KUCTAMMW PYK NPW CpegHer NNoLaamM KOHTaKTa C ANeKTPUYECKOW LENbIO B YCNOBUAX YBNa)KHEHWUS CONEHoN
BOOOWN B AManasoHe HanpskeHnn npukocHoseHusa ot 25 go 200 B (3HaveHua oKpyrmneHbl ¢ TOYHOCTL0 Ao 5 Om)

HanpsxeHune

3HaveHna obLero NonHoro conpoTueneHus tena Z;, OM, He NpeebiWwaemele AnA

NPUKOCHOBEHNA, B

5 % HaceneHus

50 % HaceneHus

95 % HaceneHus

25
50
75
100
125
150
175
200

1795
1765
1740
1715
1685
1660
1525
1350

2425
2390
2350
2315
2280
2245
2210
2175

3275
3225
3175
3125
3075
3030
2985
2935
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Tatnuuya 7— OB6ulee nonHoe CONpoTUBNEHWE Tena Yenoseka Z OANs MyTWU NPOTEKaHWA NepeMeHHOro ToKa YacToTown
50/60 'y mexay KUCTAMU PYK NPYM ManeHbKoN NnoLwann KOHTakTa ¢ 3NeKTPUYecKon LEeMnbIo B CYXUX YCIOBUSX B AManasoHe
HanpsKeHWA npyMkocHoBeHus oT 25 ao 200 B (3Ha4yeHWs OKpYIMeHbl C TOYHOCTLH A0 25 Om)

3HaueHusa obLero NoNHoro conpoTueneHus Tena Z;, OMm, He npeesiliagmble 4na
HanpsikeHune npukocHoeeHus, B

5 % HaceneHus 50 % HaceneHus 95 % HaceneHus
25 91 250 169 000 317 725
50 74 800 136 000 250 250
75 42 550 74 000 133 200
100 23 000 40 000 70 400
125 12 875 22 000 37 850
150 7200 12 000 20225
175 4000 6500 10 725
200 3500 5400 8650

Ta6nuua 8 — Obuiee nonHoe CoNpoTMBNEHWE Tena YenoBeka Z Ana NyTu NPOTEeKaHWA NepemMeHHoro ToKa YacToTom
50/60 Ny mexay KUCTAMWU pyK NPY ManeHbKOW NNoLiaan KOHTakTa ¢ SNekTPUYecKon Liensk BO BraxHbIX YCNOBUSAX B Ana-
rnascHe HanpsKeHWn npukocHoBeHus oT 25 go 200 B (3HaveHua okpyrneHbl ¢ TO4HOCTBIO Ao 25 Om)

3Ha4eHus obLero NonHoro conpoTueneHus Tena Z;, Om, He NpeesiwaemMble 4ns
HanpsokeHuwe npukocHoBeHus, B

5 % HaceneHus 50 % HaceneHus 95 % HaceneHus
25 39 700 73 500 138 175
50 29 800 54 200 99 725
73 22 600 40 000 72 000
100 17 250 30 000 52 800
125 12 875 22 000 37 850
150 7200 12 000 20 225
175 4000 6500 10 725
200 3500 5400 8650

Ta6nuua 9— O6ulee nonHoe CONpOTUBNEHWE Tena Yenoseka Z ANs NyTWU NPOTEKaHUA NepeMeHHOro ToKa YacToTon
50/60 Ny Mexay KMCTAMKM PYK NPWY ManeHbKoW Nnowann KOHTakTa ¢ ANeKTPUYeCKOW Lenblo B YCNOBUSX YBNaXHEHWSA CO-
NEHOW BOAOW B AManasoHe HanpsKeHWi NpukocHoBeHus oT 25 go 200 B (3Ha4YeHus OKpyrneHbl ¢ TOHHOCTLH 4o 5 OM)

3Ha4eHuna obLero NoMHoro conpoTreneHus Tena Z;, OM, He npeekiliagMble 4na
HanpsekeHne npukocHoBeHus, B

5 % HaceneHuns 50 % HaceneHus 95 % HaceneHus
25 5400 7300 9855
50 5105 6900 9315
75 4845 6550 8840
100 4590 6200 8370
125 4330 5850 7900
150 4000 5550 7490
175 3700 5250 7085
200 3400 5000 6750

5.6.4 CuHycoupanbHble NnepemMeHHble ToOkM YacTtoTton go 20 kl'y u Beiwe

3HaueHns obLLero NoMHOro CONpoTUBNEHUA TeNa, MamepeHHoe Ha yactoTte 50/60 Ny, Ha Bonee BbICOKUX
4acToTax CHWXKAKTCS BCNeaCcTBUE BNUAHUS €MKOCTHbLIX COCTaBMSLWMX CONPOTUBNEHNUS KOXKN KM Npnbnumke-
HWS, AN 4acToT Bbile 5 KL, K BHYTPEHHEMY MOMHOMY COMPOTUBEHUIO Z;.

3amepeHus obLuero nNonHoOro ConpoTUBNEHUa Tena Ha YacTtoTtax oT 25 u ao 20 klMu ana HanpsKeHun
npukocHoBeHus oT 10 oo 25 B paccMoTpeHbl B NpunoxeHuu .

10
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Ha pucyHke A.10 nokasaHa 3aBMCMMOCTb 06LLEro NofHOro ConpoTUBREHNUA Tena Zy OT 4acToThl B Ana-
nasoHe 4actoT oT 25 'y go 20 'y Ang nyTv NpoTeKaHWs ToKa MeXAY KUCTAMMW pyK 1 BONbLIOA Nnowagm KoH-
TakTa C 3NeKTPUYECKON Lienbio NpKY 3HA4YEeHUW HaNpskeHUs npukocHoeeHus 10 B.

Ha pucyHke A.11 nokasaHa 3aBUCMMOCTb 06LLEro NOTHOTO CONPOTUBIEHWS Terna Z ;0T 4acToTkl B Auana-
30He 4acToT oT 25 Ny go 2 k'Y Ana NyTu NpoTekaHus Toka Mexay KUCTAMU pyK U BOnbLUOK NNoLLaan KOHTakTa
C 3NeKTPUYEeCKOW Uenbi NMpu 3Ha4eHn HanpsKeHns NnpukocHoBeHua 25 B. Ha ocHoBe aTuX gaHHbIX BbiBEOE-
Hbl KPMBbIE 3aBUCUMOGCTH 06LLero NoNHOro ConpoTMBNeHns Tena Z HaceneHns Ana NPOoLEHTUIILHOIO paHra,
paBHoro 50 % npwu 3Ha4YeHWsX HanpskkeHus npukocHoBeHus ot 10 go 1000 B, npu M3MeHeHUW 4acToTbl OT
50 go 150 kl'y, 4ANg NyTel NPOTEKaHWSA TOKA MEXAY KUCTAMU PyK UMW OT KUCTWU PYKM 4O CTOMbLI HOMW, Npu 6onb-
IO NMoLaan KOHTaKTa C 3MeKTPUUYECKON LIenbio B CyXUX YCNOBUAX (CM. pucyHoKk A.12).

I'IpwmeHaHme — Bo enaxHbIX YCNOBUAX WM YCNOBUAX YBNaXHEeHWA CONneHon BOOOK naMmepeHna He
npoBOOAUITUCD.

5.6.5 MNoCTOAHHLINA TOK

Ha nocTosiHHOM TOKe N5 3Ha4YeHWn HanpskeHus npukocHoeeHus oo 200 B obwee nonHoe conpoTuene-
HU1e Tena Z; paBHo 06LLeMy aKTVBHOMY CONPOTUBIIEHUIO Tena R+ 1 ero 3HayeHue Bblillie, YeM Ha NepemMeHHOM
TOKe, TaK Kak eMKOCTHasi COCTaBMNALLAA COMPOTUBINEHUS KOXKW Ha NOCTOAHHOM TOKE He YYUTLIBAETCS.

B npunoxeHun [ ykazaH MeTOA NpoBeAeHUSA N3MepeHui obuero NosiHoOro CoONpPoTUBRIIEHMS Terna Ha no-
CTOSIHHOM TOKe npu BOnNbLUON NMOLWAAN KOHTaKTa C 3MEKTPUYECKON LENbIO B CyXUX YCMNOBUAX.

MpuMmeyvyaHune — Bo BnaxHbIX YCNOBWAX WKW YCMOBUSAX YBaXHEHWS COMEHOM BOOAOW W3MEPEHWs He
npoBOOWNIMCb.

B tabnuue 10 (cm. pucyHok A.13, cnnowHasa nvHWA) NpefgcTaBneHbl 3HavYeHus obLlero akTMBHOrO co-
NPOTUBMEHWA Tena Ry Ha MOCTOAHHOM TOKe, onpeAerieHHbie cnocobom, onmcaHHbIM B npunoxeHun .

[na 6onblMx Nnowanen KOHTakTa ¢ 3NeKTPUYECKON LIeMbi0 BO BIIAXHbIX YCITOBUAX U YCITOBUAX YBNaX-
HEHWsi CorieHon BoAoW obliee aKTMBHOE COMpOTVBIeHUEe Tena Ry MOXeT OblTb C 4OCTATOMHOW TOYHOCTbLIO
onpepfeneHo no Tabnuuam 2 n 3, npeHebperas Npy 3TOM HEBOMbWMMIK PA3NUUMAMN MEXOY 3HaYeHusaMn Z+
Ha MOCTOSIHHOM W NepeMeHHOM TOKaX, KOoTopble MOryT UMeTb MecTo Npu HanpsxeHusx meHee 100 B. Bo Bcex
APYrMx cnyvasx Tabnuvubl ¢ JaHHBIMW Ha NEPEMEHHOM TOKe MOTyT ObiTh UCMONBb30BaHbI AN KOHCEPBATUBHbIX
OLEHOK 3Ha4YeHnin Z; Ha NOCTOAHHOM TOKE.

Tabnuya 10— Obwee akTMBHOE COMPOTMBINEHWE TENA YENOoBeKa RT ana nyTu NpoTekaHusa NOCTOAHHOMO ToKa Mexay
KMCTAMM PYK Npy GOMbLUOK NMOLAaan KOHTaKTa C 3MeKTPUYeCcKON LUenbio B CyXMX YCNOBUSAX

HaNpsKEHNE NPUKOCHOBEHMA, 3HaveHua obLero nonHoro conpoTusnedns tena Zy, Om, He NpesbiluaeMble 4ns
B 5 % HaceneHus 50 % HaceneHus 95 % HaceneHwsi
25 2100 3875 7275
50 1600 2900 5325
75 1275 2275 4100
100 1100 1900 3350
125 975 1675 2875
150 875 1475 2475
145 825 1350 2225
200 800 1275 2050
225 775 1225 1900
400 700 950 1275
500 625 850 1150
700 575 FiTLe) 1050
1000 575 775 1050
[MpenensHoe 3HayYeHue 575 775 1050
11
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OkoH4YaHue mabnuubi 10

MpumeyaHus

1 HekoTopble n3MepeHus NoKa3bIBatoT, YTo obllee akTMBHOE CONPOTUBNEHWE Ry AN MyTW NpoTeKaHUs Toka oT
KACTW PYKU 00 CTOMbI HOTU HECKOMBKO HIKE, YeM And nyTu Mexay kuctamu pyk (o1 10 % no 30 %).

2 [ins xuBbIx MoAen 3HayeHns Ry COOTBETCTBYIOT ANUTENbHOCTW NpoTeKaHua Toka npubnuantensHo 0,1 ¢. [ing

BOMbLINX ANUTENLHOCTEI MPOTEKaHMSA TOKa 3HaYeHUA RywmoryT cHkatees (0T 10 % no 20 %) 1 nocne nonHoro npo6os
KOXW 3HaYeHne Ry npubnmkaeTca K 3Ha4eH 0 HauanbHOro akTMBHOMO CONPOTUBIEHUS Tena R,

3 3Ha4eHust R OKpyrneHbl ¢ TOYHOCTLI0 A0 25 OmM.

5.7 3HavyeHUe Ha4YanbLHOro akTUBHOIO conpoTueneHnA Tena YenoBeka RO

3HavyeHne Ha4anbHOro aKkTMBHOTO COMPOTUBIEHUA Tena Yenoseka Ry Ans MyTv NpoTeKaHUA Toka Mexay
KMCTSIMWA PyK WAM OT KACTW PYKW OO CTOMblI HOTWM M OONbLIOA NAoWain KOHTaKkTa ¢ 3MeKTPUYecKoW Lenbl
MOXeT ObITb MPUHATO paBHbiM 500 OM ANs NPOUEHTUNBHOIO paHra, paBHoro 5 % Ans NnepeMeHHoro u ans
noctoaHHoro TokoB. [Anga 50 % u 95 % HaceneHusa 3Ha4yeHUA MOryT BbiTb NpUHATLI paBHbiMK 750 1 1000 Om
COOTBETCTBEHHO (aHanornyHo Tabnuue 1). 3HayeHusa cnabo 3aBUCAT OT NMOLWAAKW KOHTaKTa C aMeKTpUYeCcKon
LLEeMNbH Y BMAXHOCTU KOXKN.

MpumeyvyaHume — 3HaYEHUs HAYaNbLHOrO aKTUBHOTO COMPOTUBMEHWS Ry HECKOMBKO HWKE, YeM npeaenbHbIe
3Ha4eHuA Ons obLiero NonHOro CoNpPOTUBIIEHWA Tena Z; Ha NepemMeHHOM Toke yactoToin 50/60 My v obuero akTueHoro
COMPOTUBMNEHVA Tena Ry Ha NOCTOSHHOM TOKE, MOTOMY YTO B MOMEHT KOHTaKTa EMKOCTM KOXW M BHYTPEHHAS EMKOCTL Tena
He 3apshkeHbl.

5.8 XapakTepUCTUKU MNOMHOro CONpPoTUBNEHUA Tena AOMalWHWNX XKUBOTHbIX

XapaKTepV!CTMKVI NOJTHOTO COMPOTUBNEHUA Tena JOMaLllHWX XXMBOTHbLIX NpMBEOEHbI B NMPUITOXEHNN E.

6 Bo3pnencTeBmMe cMHycouaanbHbIX NepeMeHHbIX TOKOB B Auarna3oHe 4acTtoT
otr15 00100 Ny

6.1 O6wme nonoxeHun

B naHHoMm pasgene paccmMoTpeHo BO3AeNCTBME CMHYCOMAAanbHOro NnepeMeHHoro Toka Jyactotol ot 15 go
100 Ny nNpu ero NpoTeKaHWW Mo Teny YernoBeka.

MpumMmeyaHne — 3HaueHus noporos O ans paccMaTpuBaeMbIX TOKOB NMPUBEAEHb! B MpUNoxeHun XK.

BosoeicTene CMHYCOMaanbHbIX NEPEeMEHHbIX TOKOB MPKU MX NPOTEKaHUW Mo Teny AOMaLUHMX JKUBOTHBIX
paccMoTpeHo B NpuUnoXeHuu E.

I pupMeHaHne — Ecnu He YKa3aHO MHOe, ganee npueegeHbl ,qeﬁcmyrou.me 3Ha4eHWMA TOKOB.

Ha pucyHke A.15 nokasaHbl NpUMepbl OCUNNIOrpaMmm HanpsbkeHUA U TOKOB MPUKOCHOBEHUA U UX BO3-
JencTBUS.

6.2 Nopor 4yyBCTBUTENLHOCTHU

Mopor YYBCTBUTEINbHOCTU 3aBUCUT OT HEeCKOINbKMX NMapamMeTpoB, TAaKUX KakK nnowanb KOHTaKTa 1Tena c
3NeKTpoaom (I'IJ'IOLLI,a,Elb KOHTaKTa), ycnoeuA OCYyLLEeCTBNeHWA KOHTaKTa (CyXOI?I, BNaXHbl, gaBrneHue, TemMne-
paTypa), a TakKe (OU3MONorMiYecknx XxapakTepucTuK YenoBeka.

6.3 Mopor peakuuun

Mopor peakuny 3aBUCUT OT HECKOMNBKUX NapamMeTpoB, TAaKUX KakK Nnollagb KOHTakTa Tena c 3anekTpogom
(Nnolaab KOHTakKTa), YCIOBUSA OCYLLIECTBIEHWA KOHTAKTa (CyX0l, BNaxHkIA, AaBNeHWe, TeMnepaTypa), a Tak-
e hr3Monornvyecknx XxapakTepucTuK YernoBeka.

B HacTosLwemM cTaHaapTe B KA4eCTBe Nopora peakuym Npu NPUMKOCHOBEHWM K NMPOBOASALLEN NOBEPXHOCTH
npuHATO 3HadeHne 0,5 MA, He 3aBUCSALLLEE OT BPEMEHW BO3OENCTBUSA.

12

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 16 /62
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70646.1-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67110
https://gostexpert.ru/gost/gost-70646.1-2023?utm_source=pdf&utm_medium=67110&utm_term=page

FOCT P 70646.1—2023

6.4 CKoBbiBaHWe MbILLL]

B HacTosawem CTaHOapTe CKOBblBaHMEe O3Ha4YaeT TaKyl peakunto Ha NpoTeKaHWe 3NekKTpu4eCKoro Toka,
npu KOTOPO]?I TENO (I/IJ'IVI 4acTb Tena) YyernoBeKka He MOXET COBepLUaTh NMPOMU3BONbHbIE OBMXEHUA.

ﬂOﬂ,OﬁHaﬂ MblLLIEYHaA peakuna MOXeT ObITb pe3ynbratoM NpoTeKaHA TOKa Mo nopaxaemblM MblllLam
UM OTHOCALLMMCS K HUM HepBaMm, UM OTHOCALLENCA K HUM 4YacTyu Mo3ra.

3HayeHus TOKa, Bbl3blBakOLWEero CKOBbIBaHMe MbILL, 3aBUCAT OT pa3Mepa MbILULU, TUNa HepBa Uik 4acTh
MO3ra, nogBepXeHHbIX BO3OEWCTBMIO TOKA.

6.5 MNopor oTnyckaHus

Mopor oTnyckaHWs 3aBUCUT OT HECKOSbKUX NapaMeTpoB, TakMX Kak Nnollafb KOHTaKTa Tena ¢ 3feKTpo-
[0M, (hopMbl M pasmepa 3MeKTPOAOB, a Takke (PU3MONOrMYEeCKUX XapakTepUcTMK Yenoseka.

B HacTosileM cTaHaapTe ANs B3pOCIbIX MYX4YMH NPUHATO 3HAYeHUe nopora oTnyckaHus 10 MA.

Takke B AaHHOM cTaHAapTe NPUHATO, YTO 3Ha4YeHue nopora oTnyckaHus 5 MA oTpa)aeT CBOMCTBA BCErO
HaceneHus NornHOCTLI (AONONHUTENbHAA UHOPMaLKUS NpMBeaeHa Ha pucyHke A.22).

6.6 Nopor mbpunNALMK XKenyaouKkoB

Mopor ®XK 3aBUCUT OT (PU3NOMOrMYECKMX XapaKkTepMCTUK (CTpoeHWe Tena, COCTOsIHMe cepgua M T. n.), a
TaKke OT 3NeKTPUYECKUX NapaMeTPoB (4IMTENbHOCTL U MyTb MPOTEKaHWS TOKa, XapaKTepUCTUKKM TOKa U T. ).
Onucanue cepaeyYyHon OesaTenbHOCTU NOKa3aHo Ha pucyHkax A.16 u A.17 v B npunoxeHuu U.

[na cvuHyconpganeHoro nepemeHHoro Toka Yactoton 50/60 'y nponcxoanT 3amMeTHOE CHUXKEHWME nopora
O npu BpemeHn npoTekaHun Toka bonee ANUTENBHOCTU OAHOMO CepaeYHOoro UMKna. lNpuynHa aToro aene-
HWS COCTOWT B TOM, YTO HEOQHOPOAHOCTb BO3DYOEHHOMO COCTOSIHWMS cepgua yBenn4uMBaeTcsa BCIEeACTBMe
Bbl3BaHHbLIX TOKOM 3KCTPaCUCTOI.

Ecnu Bpems so3sgeiicteusa meHee 0,1 ¢, To @XK MoxeT BO3HMKaTL NMpu Tokax bonee 500 MA, a npu Tokax
Nopsiika HECKOMLKO aMmnep ee BO3HUKHOBEHWE BEDPOATHO, TONMLKO ECNUW TOK CHU3WUTCSH B TEYEHWE Nepuona yas-
BumocTu. [Npu ygapax Tokom nogobHon cunsl U ANUTENLHOCTLI0 Bonee ogHOrO Nnepuoaa cepaedvHoro Lukna
MOXeT Npou3oinTn obpaTtuman ocTaHoBKa cepaua.

Ha pucyHke A.18 npuBefeHsl pe3ynsTathl cpaBHeHUs noporoB XK, nony4eHHbIe B pesynsrate aKcnepum-
MEHTOB Ha XXMBOTHbIX U PACYETOB Ha OCHOBE CTaTUCTUKM HECYACTHBIX CNyYaeB C 3aNeKTpuyecTBOM AN noaen
B TeX cnyyasx, Korga ANuTenbHOCTb NPOTeKaHUs ToKa NpeBbilaeT ANUTENbHOCTL OAHOT0 CEPAEYHOrO LIMKMa.

B pesynkTaTte npuBeOeHWs pe3ynsTaToB SKCMNEPUMEHTOR Ha XXWMBOTHLIX K XXMBLIM NIOAAM ANS NyTU NpoTe-
KaHWsl ToKa OT KACTW NeBOW pyku Ao cTynHen obenx Hor Bbina pazpaboTaHa ycnoBHasi aMnNupUYecKasa Kpueas
¢, (cm. pucyHok A.19). Ecnu napameTpel Ha rpaguke Hke 3Toi kpusow, To OXK manosepoaTHa. Beicokui
ypOBeHb ONs Manbix AnutenibHocTeln Bosgeinctensa oT 10 oo 100 mc Obin NpUHAT B BUAE CHUMKAKOLLENCS NMMHUN
ot 500 go 400 mA. Ha ocHoBe cBefeHWI MO HECHACTHbLIM CIy4asM C 3MEeKTPUYECTBOM HU3KUA YPOBEHb AN
ONUTenbHOCTEN Bo3aencTBusa bonee 1 ¢ ObiN NPUHAT B BUAE CHUXKatoWwencs nHum ot 50 mA npu 1 ¢ go 40 mA
npy ANMTenbHOCTSAX Bo3aencTeua 6onee 3 c. Oba 3Tn ypoBHA COEOUHEHBI IMaAKUMKU KPUBLIMMU.

Ha ocHoBe cTatucTuM4eckoro aHanusa pesynsLTatoB 3KCMepPUMEHTOB C XMBOTHbIMK Bbinn paspaboTaHsl
KPUBLIE Cy M Cy (CM. pUCYHOK A.19), KOTOpLIE ONpeaensioT BEPOATHOCTE hubpunnsauum npumepHo 5 % 1 50 %
COOTBETCTBEHHO. KpuBble Gy, C; U C3 OTHOCATCA K NYTW NMPOTEKAHUA TOKa OT KUCTW NEBON PYKU A0 CTYNHEW
obeux Hor.

6.7 I'Ipo'-me BUAbI BO3,EI,EI7ICTBVII7I, CBA3aHHbLIE C NOopaXeHWem 3INeKTPU4YeCKMM TOKOM

Mpy NpoTeKaHUW 3NeKTPMYEeCKOro ToKa MOryT MMETb MECTO OPYriMe BUObl peakuvu, Takue Kak cokpa-
LLEHNSI MbILLLL, MOBLILIEHWE KPOBSHOMO OaBMNEHNs, HAapyLIeHUs B (hOPMUPOBAHUM 1 MPOXOXKOEHUN CEPOEUHbIX
MUMNYNbCOB (BKNoYas PXK npefcepanin M BpeMeHHble HapyLeHUs cepaedHoro putMa). B obwem criyyae, atu
peakuun He NPUBOOAT K NeTanbHOMY UCXOY.

MpoTekaHue TOKOB CUMOI HeCKOMNbKO aMnep B TeyeHue Bonee 1 ¢ MOXKET Bbi3blBaTb BHYTPEHHWE OXOTK
1 Opyrve BHYTPEHHWE NoBpexaeHus. Takke MoryT BbiTh BUOHLI NOBEPXHOCTHLIE OXKOTU.

Mpy HeCYaCTHLIX CMy4asx Ha BbICOKMX HanpsiKkeHusx MM MOXEeT He HacTynaTtb, MPU 3TOM BO3HUKAOT
MHbIE MPUYMHBI OCTAHOBKW cepaua. TO NoATBEPKAAETCH CTATUCTUKON HECHACTHLIX CMy4aes WU 9KCNepuMeH-
TaMy Ha KMBOTHbIX. OOHAKO, B HACTOSLLEE BPEMA OaHHbIX ANS onpedeneHns BepOATHOCTU ITUX NMPUYMH He-
[OCTATO4YHO.

@K BbI3blBAET NeTanbHbIA NCXOA BCNEACTBME MPEKPALLEHUA UMPKYNALMM KPOBM M JOCTaBKA KUCIOPO-
[a C ee NoMolLbio. HecyacTHble crny4an ¢ aneKTpMYecTBOM, npu KoTopbix OX He nponcxoawT, Takke MOoryT
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NPUBOOMTL K NneTansHoMy ucxody. [ipyrme Buabl BO3OEWACTBMIA MOTYT BNUATH HA ObIXaHWE WM BbI3BaTb HECMO-
coBHOCTb MO3BaTh Ha MOMOLLb. TakMe MexaHu3Mmbl BKMOYaT B cebs HapylueHWs KOHTPOns 3a AblXaHWeM,
napanuy AbiXaTenbHOW MYCKynaTyphbl, NOBPEXAEHUA HEPBHbLIX NMPOBOASALLMX NyTel AblXxaTenbHbIX MbILL, No-
BpeXOeHue 3NeMeHTOB AbiIXaTeNbHOro LieHTpa B MO3roBOM CTBoNe. Ecnuv 3Tn BO3AeWCTBUSA He NpekpallakTcs,
OHW Hen3bexHo NPUBOOAT K NeTtansHoMy ucxoay. [nsa uabaeneHuns Yyenoeeka oT 06paTUMBIX BO3OENCTBUIA Ha
ObIXaTenbHY cucTeMy HeoOXO4MMO NpoBegeHue UCKYCCTBEHHOMO AblXaHus. TeM He MeHee, neTanbHbI uc-
X0 No-npexHeMy Bo3MoXeH. Ecnu Tok npoTekaeT no KPUTUHECKM BaXKHbIM YacTsM Terna, TakuM Kak CMMHHON
MO3T UMK ObIXaTernbHbIA LEHTP, 3TO MOXET NPUBECTUN K NeTanbHOMY Mcxody. OTW BO30eNCTBIUA UCCNeayoTcs 1
NMOPOru AN HUX HE ONpeaeneHsi.

TpaHcmeMbpaHHble 3neKkTpuyeckue nonst 6onbLIOA HaNpPsKEHHOCTU MOTYT BhI3bIBATb NMOBPEXAEHUE
KNETOK, 0COBEHHO UMEILLMX Y3KYH BbITAHYTYIO (DOPMY KakK Y MbILLIEYHBIX KNETOK CKEMETHbLIX MbILL, HO He
BCMNeACTBME TEPMUYECKOro Bo3aencTBus. [JaHHoe Bo3gencTBue Habnwpganock, HanpumMep, Npy nNpoTekaHuu
Mo Teny KpaTKOBPEMEHHbIX TOKOB BOMbLIO CUnbl (Kak NPYU MIHOBEHHOM KOHTaKTe C BbICOKOBOMLTHLIMKU pac-
npegenuTenbHbiMK NIMHUAMIK 3nekTpornepeaay). bonblune anekTpudeckme nons, NPUNoXeHHbIe K KNeTOYHON
MemBpaHe, MOryT Bbi3biBaTk 06pazoBaHue B Hel nop. JaHHbli adhdekT Ha3biBaOT anekTponopauus. MNopsl
MOryT ObiTb CTAaBWUMBHLIMKU U B KOHLIE KOHLIOB 3aKpbIBATLCA UMW MOTYT paclUMpATLCS, CTAHOBUTBLCS HecTa-
BMMNBHBIMUK M B fanbHelleM NPUBOANTE K pa3pbiBY KMNETOUYHbLIX MeMOpaH. 3TO HAHOCUT HEMOMpaBUMLIA Bpes,
TKaHsiM opraHvuama. B pesynsrtaTe BO3MOXHO HAcTyMMeHWe Hekpo3a TKaHeW, YTo YacTo 3akaH4MBaeTcH aM-
nyTaumen NoBpexXaeHHbIX KOHEYHOCTEN. JneKkTponopalunsi He orpaHuYMBaeTcsl Kakum-nubo 3HaveHmem Toka
WM ANUTENBLHOCTLIO NPOTEKAHMA TOKa, MW KOHKPETHLIM NyTem NpoTEeKaHWs ToKa.

CnenyeT Takke YYUTbLIBATb HE3NEKTPUYECKUE NMOBPEXOEHWUS, CBA3AHHLIE C MOPaXXeHUEM 3MeKTPUYECKUM
TOKOM, HanpumMmep TpaBMbl.

6.8 Bo3pelicTBME 3INEKTPUYECKOrO TOKa Ha KOXY

Ha pucyHke A.14 nokasaHbl 3aBMCMMOCTU U3MEHEHWS BHELLIHEro BMAa YernoBeyeckow KoKW OT NNoTHO-
CTW TOKa it B MA/MM?Z N ANUTENBLHOCTI €0 NPOTEKaHUS.

MoryT BbITe NpUBedeHbl CreyoLne OCHOBHbIE TPaHUYHbIE 3HAYEHNWS:

- Anga nnotHocTen Toka meHee 10 MA/MMZ, Kak NpaBuno, uaMeHeHuin He HabnogatoT. MNpu 3HaYUTENb-
HOM BpeMeHW NMpoTeKaHWs ToKa (HeCKOMbKO CEKYHA) KOXa MoA 3NeKTPOAOM MOXeT CTaHOBWThbCS CepoBaTo-
6enoii ¢ WepoxoBaTon NOBEPXHOCTLID;

- npu nnoTHocTsax Toka oT 10 ao 20 MA/MM2 nosiBnseTca nokpacHeHWe koxwn ¢ nobeneHnem n Habyxa-
HWeM ee y kpaeB anekTpoga (3oHa 1);

- NpU NROTHOCTSX Toka oT 20 Ao 50 MA/MMZ koxa Nof 3NeKTPOAOM 1 OKOMO HEero CTaHOBUTCS KOpWu-
HeBaToW. Mpu ANUTENBLHOCTM NPOTEKaHUS TOKa B HECKOMNBKO AECHATKOB CEKyHA HabmogakT BOMALIPU BOKPYr
3MNeKkTpoOoB (30Ha 2);

- NpU NNOTHOCTSIX Toka Gonee 50 MA/MM? MOXET BO3HWKaTb 0ByrnuBaHue (3oHa 3);

- eCcnu Nnowaib KOHTaKTa ¢ aneKkTpoaoM GonbLias, NNoTHOCTH TOKa MOTYT HE AOCTUraTb 3HA4YEHWUI, Npu
KOTOPbIX BO3HMKAIOT U3MEHEHWS Ha KOXXe, HECMOTPS Ha CMEepPTeNnbHO OMacHbIN YPOBEHb CUIbl TOKA.

6.9 OnucaHne BpeMATOKOBLIX oGnacten

B Tabnuue 11 gaHbl rpaHnubl BpeMATOKOBLIX 0Brnacter Ansa pasnuyuHbiX huU3nNonormieckux peakumnin npu
npoTeKaHUW TOKa OT KUCTU PYKKM OO CTYMHEN HOT.

Ta6nuua 11— paHuuUbl BpeMATOKOBLIX 0briacTein AnNa nepeMeHHoro Toka Yactoton ot 15 go 100 My, npoTekatoLlero
OT KACTW PYKW 0 CTYMHER HOT

QObnactb MpaHuu bl Du3nonornyeckme peakuum
AC-1 [o 0,5 MA Ha KprBOK a Bo3moxHbI kKakne-nubo oLlyLleHus, HO Be3 peakumm «Acyr»
. BepoaTHel 0 EHUS 1M HEMPOW3BOMbHLIE COKPALLEHWS MbILL, HO,
AC-2 Ot 0,5 MmA o KpyBOW b 2 WYL P L - . .
Kak npaeuno, 6e3 BpegHbIX (OM3MONOrMYecKnx Bo3AencTBuiA
CunbHble HEMPOW3BObHBIE MbllUEYHblE COKpaweHua. CNoXHOCTM C
bixaHnem. O6paTumble HapyweHusa doyHKUMKM cepaua. MoxeT nveTb
AC-3 Kpueas b u Bbile A P py PyHKLL pAL
MECTO CKOBbIBAHWE MbIWwL. BrngHue pacteTr ¢ yBenvieHuem cunbl
Toka. Kak npaBunio, He NpoOUCXOO4WUT BHYTPEHHUX NOBPEXOEHNA
14
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OkoHyaHue mabnuuss 11

QbnacTtb [paHunupl dusnonornyeckre peaxkunm

Bhllwe kpueoii ¢, MoryT uMeTb MecTo naTtodu3nonorMyeckue BO34encTBUS, Takme Kak
OCTaHOBKA cepAua, OCTaHOBKa [AbIXaHWs, OXOrv W Apyrve NoBpexae-
HWA KNeTok. BepoATHOCTL BO3HMKHOBEHUS XK pacTeT ¢ yBenMyeHu-
&M CUMbl TOKa U ero AnUTensHOCTH

AC-4"
€q—Cy AC-4.1 — BepoATHOCTb ®XK yBenuyeHa Ao 5 %
€y — Cq AC-4.2 — BepoaTHocTb X coctasnset o 50 %
3a kpuBoli C4 AC-4.3 — BepoaTHocTe ®XK Bhiwe 50 %

" Mpu ANWTENLHOCTM NpoTekaHus Toka mexee 200 mMc O HacTynaeT ToOMbKO NpW BO3AEACTBMM B npedenax
nepuoaa ys3BUMOCTW, ecrnv NpeBbIlWEHLl COOTBETCTBYOWME nopork. PucyHok A.19 B vactu ®XK oTHocuTCa K nyTu
NMpOTEKAHWS TOKa OT KUCTW NEBO pyKW A0 CTynHeW Hor [ns Apyrux nyTer npoTekaHws Toka HeoGXoguMo NpUMEHATh
K03 hMUMEHT cepaeYHoro Toka.

6.10 NMpnmeHeHue KoadhdnumeHTa cepgevyHoro Toka F

KoahgpuumeHT cepaeqHoro Toka F no3BosifeT BLINOMHUTL pacyet Toka /, (cMm. Tabnuuy 12), npoteka-
loLero No MyTu, OTAIMYHOM OT MYTW «KUCTb NEBOW PyKW — CTynHW oBeunx HOr» 1 Bei3biBakowero ®XX c Toi xe
BEPOSITHOCTLIO, YTO U TOK OT KUCTU NEBOW PYKM K CTYNHAM 06eux Hor /., NpuBedeHHbIN Ha pucyHke A.19. Tok
l, npoTekatoLuit No NyTu, NpuBefeHHOM B Tabnuue 12, BeIMMCNAKT No dopmyrne

=t @)

F

OTOT KOahpMUMEHT criegyeT NPUMEHATbL TOMbKO ANs rpyboi OLEeHKN Npu CpaBHEHWW ONACHOCTEN B OT-
HoweHun PXK, coznaBsaeMon ToKaMK, NPOTEKALLMMN NO pasnMYHbIM NYTAM MO Teny YenoBeka.

B tabnuue 12 npueedeHbl ko3hUUNEHTHI CEPAEYHOMO TOKa AN pasnuuHbIX NyTel npoTeKkaHusa Toka
no Teny.

Tabnuya 12 — KoadppuumeHT cepaedHoro Toka £ Ansa pasnuyHbIX NyTewl NpoTekaHua Toka no Teny

[MyTb NpoTexkaHWA Toka KoadhduumeHT cepaedHoro Toka F
KncTb neeom pykn — neeasi CTYNHA, Npaeas CTYMHA, CTYMNHW 06enx Hor 1,0
Knctu 06enx pyk — cTynHn obenx Hor 1,0
KueTe neBor pykn — KMCTb NPaBon pykn 0,4
KucTe npaBow pykn — neBas CTYNHA, NpaBan CTYMNHA, CTYNHU 06enx Hor 0,8
CnvHa — KUCTb NPaBoOW PyKK 0,3
CnnHa — KUCTb NeBOW pyku 0,7
[pyOob — KUCTb NpaBOW pyKn 1.3
[pyOob — KUCTL NEeBOM pyKu 1,5
Aroanubl — KUCTb NEBOKW UMW NPaBOR PYKK, KUCTKU 0Beunx pyk 0,7
JleBas cTynHa — npagan cTynHA 0,04

Mpumep — Tok 225 MA, npomekarouwull Mexady KucmsaMu PyK, ebidbieaem noseneHue ®XK ¢ makoll e eepo-
AMHOCMbIO, 4mMo U Mok 90 MA, npomekarowUull om Kucmu seeoil pyKu K cmynHsam obeux Hoa.
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7 BospgencTtBMe NoCcTOAHHOIO TOKa

7.1 O6wmMe nonoxeHUnA

B HacToawem pasgene pacCMOTpeHO BO3OeNCTBUE MOCTOSAHHOMO TOKa npy ero npoTekaHun no teny
YerioBeKa.

MMpumeyvaHun

1 B oTHOWeEHUN BNMsAHMA Ha @K, gaHHbIE HACTOALLEND pazaena OTHOCATCS K MOCTOAHHOMY TOKY MpY HANUYUKU CUHY-
covaansHbIX Nynscaluil ¢ eUCTRYIOWMM 3HaYeHWeM He bonee 10 % 3HayeHWs NOCTOAHHOMO TOKA.

2 BnusiHne nynecauuii paccmotpeHo B TOCT P 70646.2—2023, pasgen 7.

3 MNpu BpemeHun Bozgencteusa meHee 10 Mc npumMeHsoT nonoxeHua MOCT P 70646.2—2023, pasgen 7.

[Mpymep ToKa NPUKOCHOBEHWA W €ro BO3AENCTBUA NokasaH Ha pucyHke A.20.

7.2 Nopor 4yBCTBUTENLHOCTU U NOPOT peakuuun

MMopor YyBCTBUTEMLHOCTU M NOPOT peakLnn 3aBUCAT OT HECKOINbLKUX NapameTpoB:

- NNowaan KoHTakTa Tena c aNeKTpUu4ecKkon Lenbto,

- YCMNOBWIA OCYLLEeCTBEHMS KOHTaKTa (CyXoii, BMaXHblA, AaBNeHne, TemnepaTtypa), 4TMTenbHOCTH Npo-
TEKAHWA TOKA,

- (hmanonorn4ecknx xapakTepucTUK YenoBeka.

B oTnuumne oT nepemeHHOro Toka, Ha YpOBHE nopora YyBCTBUTENLHOCTU OLLYLLAKTCH TONMbKO MOMEHTHI
Havana M OKOHYaHWA NpoTeKaHWsA ToKa, a B TeYeHUe BCero BpeMeHW NpoTeKaHWs ToKa OLYLLeHNs OTCYTCTBY-
toT. Mpy YCNOBKSIX, CPABHUMbIX C YCIOBUAMU NPWU pacCMOTPEHUN NepeMeHHbIX TOKOB, MOPOT peakuuu cocTas-
ngeT NpUMepHo 2 MA.

7.3 Nopor ckoBbIBaHUA MbILWWL U MOPOTr OTNYCKaHUA

B otnuume ot nepeMeHHOro Toka Ha NOCTOAHHOM TOKe He CyllecTByeT CbVIKCVIpyEMOFO nopora CKOBbiBa-
HWA MbILWL U NOpOra OTnyCKaHWA. TONbKO B MOMEHThI BKITIOYEHMA W OTKITIOYEHUA ToKa NoABnaTca DonesHeH-
Hbl€ UITKN CYOOPOXHblE COKpaLWEeHNA MbILLULL.

7.4 Mopor hnbpunNnsALMK XKenyao4KoB

Kak n ona nepemeHHoro Toka (cMm. 6.5), nopor @, BbI3BaHHOW NOCTOSIHHLIM TOKOM, 3aBUCKT OT pU3n0-
NorM4ecknx ocobeHHOCTEN YeNoBeKa, a TakKe OT ANeKTPUYECKMX NapaMeTpoB (CM. npunoxeHue ).

3 paHHbIX MO HECHACTHLIM CIy4asiM C 3NEKTPUYECTBOM crieqyeT, 4To onacHocTh ®XK cyllecTByeT, rnas-
HbIM 0Bpa3zom, Npy NPoAonbHLIX Tokax. OOgHako, 3KCNepPUMEHThI Ha XKMBOTHLIX Nokasanu, 4to X MoxeT Bo3-
HUKATb M NpKY NonepeYHbiX Tokax Bonee BbICOKOW MHTEHCUBHOCTMH.

OnbIThl Ha XWUBOTHBLIX U JaHHbIE HECHACTHBIX CMyYaeB MOKa3blBaOT, 4To nopor OXK ons Hucxooawmnx
TOKOB NMPUMEPHO B ABa pasa Bbllle, YeM ONA BOCXOAALMNX.

Onsa BpemeHu BO3gencTeMs bonee gnNUTENbLHOCTU cepaeqHoro uukna nopor ®XK Ha NocTosHHOM Toke
B HECKOINbKO pas Bbille, YeM ANA nepeMeHHoro Toka. [pu BpeMeHn Bo3nencTeua MeHee 200 mc nopor @K
NpUMEpHO paBeH Nopory Ha NepeMeHHOM TOKe TOrO e AeNCTBYHLLEero 3Ha4eHus.

KpuBble, nonyyYeHHble M3 ONbITOB C XMBOTHLIMW, COOTBETCTBYIOT NPOAONbHOMY BOCXOASLLEMY TOKY (KO-
HEYHOCTU HaxoAsaTCs Mog MONOXUTENbHBIM NoTeHuuanom). Ha pucyHke A.21 3aBNCUMMOCTU C, U C; COOTBET-
CTBYHOT pacyeTHON KOMDUHALMW 3HAYEHUI TOKA U ANUTENLHOCTY, NPU KOTOPbIX BEPOATHOCTE @M y KMBOTHBIX
coctaBnsieTr 5 % u 50 % cOOTBeTCTBEHHO NMpu NPOTEKaHWW TOKa BAOMb Tena (Hanpumep, oT NeBol nepegHen
KOHEYHOCTK) K 06enM 3a[HUM KOHeYHOCTAM. [MonyyeHHas 13 3KCMepUMeHTOB Ha XUBOTHLIX KpUBas €4 COOT-
BETCTBYeT KOMOMHAaLMKM TOKa U ANUTENBHOCTM NPOTEeKaHWs, HUXEe KOTOPbIX, MPW NpOTeKaHWM ToKa Takke BAOMb
Tena, BeposiTHOCTb BO3HUKHOBEHNSA PXK oueHMBaeTcH Kak odeHb HUM3Kas. bonee nosgHue uccnegoBaHUs no-
KasblBatkoT, 4YTo nopor X ons niogen Bollle YeM N8 KUBOTHbIX NpW Nbor ANUTENbHOCTW NPOTEKAHNA TOKA.
Hanpumep, nopor ®> ons nyTu NpoTeKaHUsa TOKa OT KUCTM NEBON PyKKU A0 CTynHen obenx HOr Ans 340pOBOro
yenoBeka cocTtaensaeT npumepHo 200 MA npu GonbLIOA ANUTENLHOCTW NpoTekaHusa Toka. OgHako, He Bce
nogn obnagawT 300p0BLIM cepaueM, a HeKOTopble BoneaHn cnocobHbLl BNNATL Ha nopor XK. Y HeKkoTopbIX
nogen c bonesHamu cepaua nopor ®XK Hke 0OLIYHOTO, HO NMPOLIEHT CHIMKEHUA TOYHO He naBecTeH. o aTon
NpuYKMHe, PEKOMEHAYIOT UCMOMNb30BaThL KPUBYHD €, HA pUCYHKe A.21, MONMyYeHHYK U3 OMbITOB C XWUBOTHLIMU,
ans onpeneneHusa nopora ®X ona niogen B Ka4ecTBe KOHCEPBATMBHOM OUEHKWM. HecyacTHele cnyyawu c ne-
TanbHbLIM UCXOAOM NPU NapameTpax ToKa HKe KPUBOI €4 He 3aDKCMPOBaHbI. 3TO YKa3blBaET, YTO KpUBaAs Cy,
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cKopee Bcero, NoAxXoAWT Ans KoHcepBaTuBHOW oueHku nopora X ansa Bcex nwogen. [na NnpogonbHbIX HUC-
XOOSLMX TOKOB (HOMM HaxogATcsa nof oTpyuarenbHbiM NoTEHUMANoM) KpuBbie cneayet caABMHYTh B obnacTb
BONbLINX 3HAYEHUH TOKa ¢ KO3 ULMEeHTOM NO cUMne Toka NpUMEepHOo 2.

7.5 MNpouyve BuAbI BO34eWCTBUM, CBA3aHHLIE C nopaxeHuwem INEeKTpN4eCKMM TOKOM

Mpw npotekaHun TokoB 6onee 100 MA B KOHEYHOCTAX MOXET BO3HMKATL ollyuleHne Tenna. B mecte
KOHTakTa oLylaT 6onb.

Monepe4Hbie Toku go 300 MA Npu NpoTEKaHWK MO Teny YenoBeKa B TEeYeHWe HeCKONbKUX MUHYT MOryT
Bbl3bIBaTb 00paTUMYH CEpAEeYHY0 apUTMUI0, NOSIBNEHME OTMETOK Ha KOXe, OXOrW, roNMOBOKPYXXEeHWEe WU, MHO-
roa, NoTepr CO3HaHWUSA, NPU 3TOM BEPOSTHOCTL COOLITUI BO3pacTaeT C yBeNMYeHWeM CUMbl TOKa U ANUTENb-
HOCTK ero npotekaHus. MNMpu Tokax bonee 300 MA NoTeps CO3HAHUA NPONCXOAUT YacTo.

[Mpy NpoTekaHWn TOKOB CMIOW HECKOMNbKO aMnep AoMblie eAnHNUL, CeKYHT, BEPOATHO nosiBneHue rnybo-
KX OXOroB U APYrux NoBpexaeHun, a Takke netanbHblA MCXOA.

Takve adhekThl, kak anekTponopauus (cM. 6.6) MoryT BO3HMKATb OT KOHTAKTa C LenAMU Kak nepemMeH-
HOTO, TaK U MOCTOSAHHOTO TOKOB.

CrnegyeT NpMHMMAaTL BO BHMMaHWe He3MNeKTpUYeckue NOBPEeXAEHUs, CBA3aHHbIE C MPOTEKAHUEM TOKa,
HanpumMep TpaBMbl.

7.6 OnucaHue BpeMATOKOBbLIX obrnacTen

Ha pucyHke A.21 npuBegeHbl BpeMATOKOBLIE 06MacTu, onpeaensowne Bo3aencTBMs NocToOSHHOTO ToKa
Ha YenoBeka.

B Tabnuue 13 npuvBeaeHbl rpaHuLbl BpeMATOKOBLIX obnactei ANs pasnuuHbiX U3NoNornyeckux peak-
LKA NpY NpOTEKaHWUW TOKa OT KUCTU PYKWU 00 CTYMHER HOT.

Tabnuya 13 — BpemaTtokoBbie obnactu 4na NOCTOAHHOMO TOKa, NPOTEKaloLWEero oT KUCTU PYKX A0 CTYMHEN Hor

O6nacTtb MpaHuubI Puanonoruieckne peakuum

BoamorkHo nokaneiBaHue npu BOSHUKHOBEHWW, NponagdaHi TOKa NI pea-

DC-1 [o 2 MA Ha kpuBon a
KOM M3MEeHEeHWW CUMbl TOKa

BeposTHbl HENPOU3BOMbLHLIE COKPALLEHWUS MbILLL, 0COGEHHO MpU BO3HWIK-
DC-2 Ot 2 MA 00 KpMBOK b HOBEHWK, NMponagaHun ToKa UM pe3koM M3MEeHEeHWM CUMbl TOKa, HO Kak
npaevno, 6e3 BpeaHbIX (PU3MONOrMYecknx BO3OencTBuin

CunbHble HENpPOW3BONbHbLIE MbILEYHLIE COKpaLeHWa U oBpaTuMble Ha-
pyweHVsa opMUPOBaHWMA U PacnpoCTpaHeHUsl UMMYNbCOB BO30YXaeHUs

DC-3 Kpueas b v Bbilwe
B cepgue. BnuaHwe pacTeT ¢ yBenuyeHWeMm CWMbl TOka W ANUTENBEHOCTH
npotekaHua. OBbIMHO, HE NPOUCXOAUT BHYTPEHHUX MNOBPEXAEHUHA
Bbiwe kpuBow ¢, MoryT umeTe MecTo naTouanonornyeckne Bo3AeNcTBIS, TakmMe Kak ocTa-
HOBKa ceppua, OCTaHOBKa AblXaHWs, OXOrk U Apyrve NoBpexaeHus kne-
ToK. BepoAaTHOCTL Bo3HMKHOBEHMS ©XK pacTeT ¢ yBennyeHnem cuilbl Toka
. W ero oruTenbLHoCTH
DC-4
€1 —0Cy DC-4.1— BepoaATtHocTe OXK yBenuyeHa oo 5 %
Gy — Cq DC-4.2— eponaTtHocTe ®X coctaensaet oo 50 %
3a KpuBoW ¢ DC-4.3— BepoaTHocTe @K Bhilwe 50 %
3

" Mpu ANWTENLHOCTM NpoTekaHus Toka menee 200 mc O HacTynaeT Tonbko NpW BO3AENCTBMM B npedenax
nepuvoda ys3BMMOCTW, ecrnv NpeBbllleHbl CooTBETCTBYOWMe nopork. PucyHok A.21 B yacTu ®@X oTHocuTea K nyTu
NpoTeKaHWs TOKa OT KUCTW NEBOW pyKW A0 CTynHeW Hor [na Apyrux nyTen npoTekaHwWa Toka HeoGXoguMo NpuMeHnaTh
KO3 hMUMEHT CepaeyHoro Toka.

7.7 KoadhdpuumeHT cepaeyHoOro Toka

KoacbduumeHT cepaedHoro Toka F Ha MOCTOAHHOM TOKE MPUMEHSAKT aHanorMyHo nepemMeHHoOMYy TOoKy
(cm. 6.10).
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7.8 CpaBHEHMe BOSHEFICTBHH dHOOHOINO U KaTogHOro NOCTOAHHbLIX TOKOB

OnekTpopg ABNAETCHA MeCTOM 0bMeHa 3apsaKeHHbIMW YacTuLamMu cO Cpeaol BOKPYT HEro.

Cnepyet pasnuyaTh Cnefylline 3apskeHHble YacTULbl: aHWOHbI, KOTOPbIE HECYT OTpuLuaTenbHbIA 3a-
pALd, KATUOHbI, KOTOPbIE HECYT NONMOXUTENbLHLIA 3apag.

AHOQ — 3TO ANEKTPOS, MME WA NONOXKUTENBHBIN NOTEHUMan No OTHOLEHWIO K Bonee HU3KOMY MOTeH-
Luuany cpaBHeHWsl, Hanpumep MONOXUTENbHbIN BIBOS WCTOYHMKA. AHOOHbEIA TOK — 3TO TOK, KOTOPbLIV CTekaeT
C aHoga.

KaTtoo — 370 aneKkTpod, MMetoLLMiA oTpULaTernbHbIA NOTEHLMAaN No OTHOLWEHWKO K Bonee BbICOKOMY MOo-
TEHUMany cpaBHeHWs, HanpumMep oTpuuaTernbHbIN BbIBOA UCTOYHUKA. KaTogHbIA TOK — 3TO TOK, KOTOPbIA Noa-
TEKaeT K Karoay.

Ha pucyHke A.23 nokasaHa npocTas mogene Ansa obnerdyeHnss noHMMaHus Toro pakTa, 4To Npu paccMo-
TPEHWUU UMMNYNLCOB NOCTOSHHOIO TOKA HanpasneHue Toka UMeeT 3HadYeHue.

Tok B JaHHOM NpuMepe — 3TO 0ObIYHbIA TOK, HANpaBreHHbIA MPOTUBOMNOMOXHO HaNpaBneHWo OBuKe-
HWSA 3NEeKTPOHOB. TOK MPUIOXKEH K YacTy Tena ¢ pacnofioXeHHbIM B HEM 3NIEMEHTOM, NOABEPKEHHbLIM BO30YX-
OEeHUo (HanpuMep, HepBOM), MOCPEACTBOM OLHOTO ManeHbKoro anektpofa 1 (HasbiBaemoro AngepeHTHbIM
3NEeKTPOJOoM) 1 anekTpofa ¢ bonbwon nnowaaso npuneraHng 2 (HassiBaemMoro MHANMGEepeHTHLIM 3NeKkTpo-
4OM).

PacnpeneneHne Toka acMMMeTpUYHO, BBNM3mM obnactu A NNOTHOCTL TOKa Bbicokas, BGNuan obnactu B
NMNOTHOCTL TOKA HU3Kas, Kak NokasaHo Ha pucyHke A.23.

PasnuyHble MMNynbCbl NOCTOAHHOMO TOKA ONpegensiT pasnuyHyo peakuuo. Peakunn Bo3byanmon Tka-
HW BO3HWMKAOT B CreayLLeM NopsagKke No OTHOLWEHWIO K YBENUYMBalOLLeMYCcHa BO3ByxaaroLlemMy TOKy B 3aBu-
CUMOCTU OT NOMSPHOCTU U OT TOro, NPOUCXOANT BKINKOHMEHUE TOKa UMW ero OTKMoYeHWe:

- PBK;

- PBA;

- POA;

- POK.

Bce BbllwenpuBegeHHoOe Ha3biBAKT NOMAPHbLIM 3aKOHOM pasgpaXeHus.

[aHHoe noBedeHve TKaHel MOXHO 06bACHUTE criegytoLlnm obpasom.

BHewHsAs yacTe MemBpaHbl Bo3byavmon TkaHu B obnactu A ctaHoBuTCs Bonee oTpuuaTtenbHo, ecnu
anekTpoA 1 aBnsAeTca katogoM. OTO NPUBOAUT K Aenonsipu3aumy MeMOpaHsl, Tak Kak BHyTPEHHUI noTeHuman
KIETKW TaKKe OTpULaTenbHbIA: KIeTKa UCMycKaeT 3NeKTPUYecKMA curHarn, Tak kak Bo3byxagaetcsa ot obnacTtu
A npuv 3ambikaHuK uenu, npoucxoaut PBK.

Ecnu anekTpog 1 ABNsAeTcs aHO4OM, TO MPOMCXOOMT aHanNorM4HbIA nNpouecc, Ho yxe B obnactu B, roe
NNOTHOCTL TOKa HU3Ka. JaHHbln Npouecc HasbiBatoT PBA, Tak kak HazsaHWe npoueccy Bcerga [akoT no co-
CTOAIHUIO Manoro «auddepeHTHOro» anekTpoaa. MNopor B 3Tom cnyyae Brilwe, Yem ons PBK. 3Ta nocnenoea-
TenbHOCTL MoXeT BbiTh 0BpallieHa (Tak HasblBaeMblit aHOAHLIA NPOBan) N3-3a NepexofHoro Toka uoHos CaZ*
NpW KOPOTKUX MMMYNbCcax onutensHocTbio npumepHo 180 mc.

Ecnu npoTekatowmin nocne BKMOYEHUA Leny TOK OTKMNIOYaT, TO MOXET BO3HUKHYTbL peakuus Ha OTKM-
YyeHue.

Bonee Hu3kuiz nopor nNpu JaHHOM BWAE peakuun BO3HWKAeT CHOBa B obrnacTu A npu pacnonoXeHuu
B Heil aHoda. MNpuunHoi Takol peakuyuu Ha oTknodveHue (POA) siBnaeTcsl TOT hakT, UTO COOTBETCTBYHOLLNE
KaHarnbl (B MembpaHe) CHOBa JeNonsipu3ykoTcs, Tak Kak [0 3TOr0 OHW ObINU MHAKTUBUPOBaHLI BO BPEMS He-
NpepbLIBHOIO NPOTEKaHWsA ToKa.

POK, npu koTtopon noporn HanbonbluMe cpean BCex BUOOB peakuuin, nponcxoaut B obnactu B.

OnucaHHasa peakuust KNneTok Bo30yaMMbIX TKAHEW HA NPOTEKaHWe MMMYNbLCOB NOCTOSIHHOMO TOKa Bcerga
NpPoOUCXoauT NpKY aCUMMETPUYHOM pacnpedeneHUn ToKa 1 3aBUCUT OT pa3HOCTU B pasMepax 3nekTpoaoB 1 ToKa
Mexay anektpogamu. o kparlHe mMepe ONS UMMYNbCOB, NpUKNaabiBaeMelx He danee 1 cM OT NOBEPXHOCTU
cepaua, cepun MMNynbLCOB KAaTO4HOTO MOCTOSIHHOTO TOKAa HEMHOro Ge3onacHee, Tak Kak Ans co3naHus ©X B
aTom criyvae Tpebyetca Ha 25 % Bonbluasa cuna Toka, YeM NpY NPUNOXKEHWM CEPUN UMMYMNbCOB aHOAHOIO ToKa.

OTa peakuuns CBOWCTBEHHA pPa3Nu4YHbIM, HE TONbKO HEPBHbIM, BMAaM kneTok. [1ns kneTtok cepgua oHa
Tarke xapakTtepHa. [NonspHOCTb TOKa BNUAET Ha peakuuMio YyBCTBUTEMBHOCTUM Tak Xe, Kak u Ha OXK (cm. pu-
CYHOK A.24).

MmetoT mecTo ABa BuAa BO3BYXKAEHMA MMMYNbCaMU MOCTOAHHOIO TOKa BCMEACTBUE U3MEHEHUS MeM-
BpaHHOro noTteHUMana KMneTku Npu BKITKYEHWMM KATOOHOTO TOKa WM OTKMKYEHMU aHogHoro Toka. [NoTteHuman
OEeNCTBUSA BO3HMKAET NpU AOCTUXEHUM NOTEHLManom MeMbpaHbl COOTBETCTBYIOLLErO NOPOroBOr0 3HAYEHUS.
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MpunoxeHune A
(obsAzaTensHoe)

Mpaduyeckuit matepuan
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Z; — BHyTpeHHee NomnHoe CoNpoTHEIEHME;
Zgy, g, — NOMHOE CONPOTUBNEHUE KOXM,
Z — obulee nonHoe conpoTuBneH1e

PucyHok A.1 — lNonHble conpoTUBNEHWS TeNa Yenoseka
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1,8

I'Ipmmeanme — UYucna Ha PUCYHKe COOTBETCTBYHT COMNPOTUBIEHUHD paCCManMBBEMOﬁ 4YacTh Tena,

YKa3aHHOMY B NMpoueHTax oT obuero COMpPOTUBINEHWNA Tena aAnAa Nyt NpoTekaHnA TOKa OT KUCTU PYKKU 00 CTyI'IHEIT'l obeunx
HOr.

,ElJ'IFl TOro, 4ToOLI paccynTaTb 06u.|,ee MonHoe conpoTuBrneHWe Tena ZT ana 3agaHHOro Nyt nNpoTekaHWA Toka,
cnegyet CnoXnTb 3Ha4YeHNA YaCTUYHbIX BHYTPEHHUX NMONHbIX COI'IpOTVIBHEHVIﬁ Zip [ONs BCEX YacTeun Tena, pacnonoXeHHbIX
Ha paccMmaTpueaeMom nNyTn, 1 [006aBUTbL K HUM NOMHbIE COMPOTUBIEHNA KOXKN B MECTax KOHTaKTa. Yucna BHe rpaHuy Tena
NOoKa3bIBaOT BHYTPEHHKOK OO0 NONHOMo CONpPOTUBNEHKWA, KOTOPOEe A0IMKHO BbITe foBaBneHo K CyMMme NMpu pacnonoxeHun
MeCTa KOHTaKTa C BJ'IBI{TpW-leCI(OFI LIEMbLIO B 9TOW TOYKE.

PucyHok A.2 — YacTu4yHble BHYTPEHHWE NOMHbIE COMPOTUBNEHNSA Z,-p Tena 4yenoseka
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MpumedaHue — B gonsax oT 3Ha4eHUs BHYTPEHHErO NOMHOrO CONPOTWMBRAEHWUS ONS NyTWU NPoTeKaHWs Toka oT
KWCTW PYKW 00 CTYNHW HOTW UMW MeXAY KACTAMM PYK 3HaYeHWe BHYTPEeHHEro NOMHOMo CONpPOTUBIEHWS AN NyTW NPOTEKaHWs
TOKa OT KACTW OOHOW pykM Ao cTynHer obeux Hor cocTtaenseT 75 %, anga nyTu oT kucTen obenx pyk Ao cTynHen obeunx

Hor — 50 %, ans nyTu oT knucten obenx pyk oo Tynoeuwa — 25 %.
ij — YaCcTU4HOE BHYTPEHHee NoMHoe CONpoTUBNEHWE KOHEYHOCTH (PYKWU MK HOTK)

PucyHok A.3 — YnpolleHHas guarpamMMa BHYTPEHHWX MOMHbLIX COMPOTUBIEHWUIA Tena YenoBeka
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O6wee nonHoe conpoTuerexHne Tena Zr, KOm

A
4
11
3
12
2
1 3
1 1
] 2
7 3
O_III]IIIIlllllllll]lll[llll g
0 100 200 300 400 500 600 700

HanpsikeHue conpukocHosenus Ur, B

1 — cyxwe ycnoeus (cm. Tabnuuy 1);
2 — BnaxHble ycnosus (cMm. Tabnuuy 2);
3 — ycnoBus yBnaxHeHws coneHoi Bogon (cM. Tabnuuy 3)

PucyHok A.4 — O6uiee nornHoe conpotueneHue Zy (50 %) ana nyTu npoTekaHus Toka Mexay KUCTAMU pyK
npw BonbLUOK NAOLWAaAW KOHTaKTa C 3NeKTPUHECKOW Lienblo AN CyXuUX, BNaXHbIX YCIOBUIA,
YCMOBWIA YBNaXXHEHWS CONEHO BOAOKW ANs NPOLEHTUNBHOMO paHra HaceneHus, pasHoro 50 %,

B 3aBUCHMMOCTMW OT HanpsxeHus NPUKOCHOBEHKUS B gManasoHe oT 25 go 700 B
Ha nepemMeHHoOM Toke YactoTon 50/60 My
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O6uwee nonHoe conpoTvenexne Tena Zr, KOM
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0 25 50 75 100 125 150 175 200 225 250
HanpsixeHne conpukocHoBernus Ur, B

MpumevaHuns
1 MNpoboi KoKW NPOUCXOANT NpU HanpskeHun 220 B.
2 JononHuteneHas WHopMauus npusegeHa B NpunoxexHum K.

1 — nnowaae kKoHTakTa 8200 mm2; 2 — nnowaae koHTakta 1250 mm2; 3 — nnowwanbs koHTakrta 100 mm2;
4 — nnowaab koHTakTa 10 MM2; 5 — nnowaae koHTakta 1 Mm2

PucyHok A.5 — 3aBMCUMOCTb OBLLEro NOMHOMO CONPOTUBIIEHUA Z OT HANPSKEHWUs NPpUKocHOBEHUS (50 L)
W MMOLWaaM KOHTaKTa C aNeKTPUYECKON LIEMbID B CYXMX YCMOBUAX
(M3aMepeHus NpoBeaeHbl HA OQHOM XUBOM YENOBEKE)
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O6uwee nonHoe conpoTuereHue Tena Zr, kOm

A
100
1 2
il [ ]
: °
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I y 2
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13
0,1 T | T T >

T T T T
0 25 50 75 100 125 150 175 200
HanpsxeHue conpukocHoseHus Ur, B

1 — Bonbluas nnollaak koHTakTa (npumepHo 8200 MM2), NyTb NPOTEKAHWA TOKA MEXY KUCTAMU PYK;
2 — nnolae KOHTaKTa KOHYUKOB nanbues (npuMepHo 1250 mm2),
nyTb npoTeKaHua Toka Me)my KOHYMKamm yKBSaTeﬂbeIX nanbues pyK

PucyHok A.6 — 3aBMcMMOCTE 0BLLErO NOMHOTO CONpPOTUBNEHNs ZT OT HAaNpshXeHUsA NPUKOCHOBEHKA U4
B AnanasoHe oT 25 o 200 B nepeMeHHOro HanpsikeHus
yactoTor 50 'y onsa nyTu NpoTeKaHUs ToKa MeXAy KOHYMKaMy yKasaTenbHbIX NansLUes pyk
B CPaBHEHWUM C NYTEM MNPOTEKAHWSA TOKA MEXAY KMCTAMUW PYK Npy BOMbLUOI nnoLuagw
KOHTAKTa C 3NEKTPUYECKON LEMNbI0 B CYXMX YCNOBUSX NPW ANUTENbHOCTU NPOTEKaHUs
Toka He Bonee 25 Mc (M3MepeHUs NpoBedeHbl Ha OOHOM XMBOM YenoBeke)
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O6uwee nonHoe conpoTuenexune Tena Z, KOM

A
300

200

100:
80—

2

1

1 T T T T T T T T »
0 25 50 75 100 125 150 175 200

HanpsikeHue conpukocHoserus Uy, B

1 — Gonbluas nnowanb KoHTakTa, anektpod Tuna A (npumepHo 10 000 MMQ), cornacHo Tabnuue 1;
2 — cpeqHAn Nnolaas KoHTakTa, anektpog Tuna B (npumepro 1000 mm2), cornacko Taénuue 5;
3 — manas nnowaaes KoHTakTa, snektpoa una C (npumepro 100 mm?), cornacHo Taénuue 8

PucyHok A.7 — 3aBMCMMOCTb 0BLLEro MOMHOMo CONPOTUBIIEHNS Z; OT HaNpshkeHns
npuKocHoBeHUa U B AnanasoHe ot 25 no 200 B nepeMeHHOro Hanpsx)eHus
yactoton 50/60 'y npy BonbLUoR, CpeaHen U Manon NNowaaax KOHTaKTa ¢ aneKkTpUYecKon
Lensio (3HaveHusa nnowaan npumepHo 10 000, 1000, 100 MMZ cOOTBETCTBEHHO)

B CyXWX YCMOBMAX ANA NPOLEHTUNBLHOIO paHra Hacenexus, pasHoro 50 %
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Obuwee nonHoe conpotveneHue Tena Zr, kOm
A
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0 25 50 75 100 125 150 175 200
HanpsokeHne conpukocHoserus Uy, B

1 — Bonblwas nnowaab KoHTakTa, anexTpod Tvna A (npumepHo 10 000 MM"-), cornacHo Tabnuue 2;
2 — cpegHas Nnowaab KoHTakTa, snektpog Tvna B (npumepHo 1000 mm2), cornacHo Taénuue 6;
3 — manas nnowaab KoHTakTa, anektpos Tuna C (npumepHo 100 mm?), cornacHo Tabnuue 9

PucyHok A.8 — 3aBMCUMMOCTL OBLLEro MomnHoro conpotTuenexHuns Z ot
HanpsukeHus npukocHoBeHua U, B Auanasore ot 25 ao 200 B nepemeHHoro
HanpsbkeHua yactotor 50/60 [y npu GonbLlUOK, cpeaHen U Manoi niowanax KoHTakTa
C 3NeKTPUYEcKol Lenbko (3HaueHus nnowaau npumepHo 10 000, 1000, 100 mm?2

COOTBeTCTBeHHO) BO BNaXXHbIX YCINOBUAX ONA NMPOUEHTWUIIBHOINO paHra HaceneHnd, paBHOro 50 %

26

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70646.1-2023

30/62


https://gostexpert.ru?utm_source=pdf&utm_medium=67110
https://gostexpert.ru/gost/gost-70646.1-2023?utm_source=pdf&utm_medium=67110&utm_term=page

FOCT P 70646.1—2023

O6uee nonHoe conpoTverexHue Tena Zr, KOm
A
20+
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Hanps»keHue conpukocHoseHusa Ur, B

1 — Bonbluas Nnolaakb KoHTakTa, anekTpod Thna A (npumepHo 10 000 mm?2), cornacHo Tabnuue 3;
2 — cpefHAA nnowaab KoHTakTa, anekTpod tuna B (npumepHo 1000 MMZ), cornacHo Tabnuue 7;
3 — manas nnowae KoHTakTa, anektpog tuna C (npumepHo 100 MM2), cornacHo Tatbnuue 10

PucyHok A.9 — 3aBUCMMOCTE 06LLEro NoMHOro CONPOTUBINEHUA Z1 OT HanpsXeHns
npukocHoBeHwa Ut B guanasoHe ot 25 fo 200 B nepemeHHoro HanpskeHnsa vactoToi 50/60 My
npu BoMbLIOK, CpeqHer U MarnoK NoLaaax KoHTakTa C aNekTpPUYEeCKoW Lenbo
(aHadeHus nnowaaun npumepro 10 000, 1000, 100 MM?2 COOTBETCTBEHHO)

B YCMNOBUAX YBNaXHEHWUS CONEHON BOAOW ONA MPOUEHTUIBLHOMO paHra HaceneHus, pasHoro 50 %

2T
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Obwwee nonHoe conpoTuenexue Tena Zy, KOM
A
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PucyHok A.10 — 3Ha4eHuna o6LUero nonHoro ConpoTUBneHns Z, namepeHHsie y 10 KuBbIxX Moaen, npy NpoTeKaH1y Toka
MeXay KUCTAMMW PYK Npy BOMbLIOK NoWanm KOHTaKTa C ANeKTPMYEecKON Lenbio B CYXMX YCIIOBUAX MPK HanpsxeHn
npukocHoBeHuss 10 B nepemeHHoOro HanpshkeHus Yactotol ot 25 'y go 20 kly,

O6uee nonHoe conpotusneHue Tena Z, KOm
A
4000

3000

25 B nepemeHoro Toka
2000

1000 |

10 20 40 60 80100 200 400 600800 2000 4000
1000 Yactora f, 'y

PucyHok A.11 — 3HajeHwnst o6LIero nornHoro ConpoTUBNeHns Z, Npu NpoTeKkaHu Toka
MEXY KUCTAMM pyK NpWU OONbLUICK NNOLWAaan KOHTaKTa C 3NEKTPUYECKON Lenbo
B CYXUX YCINOBUAX MPU HANpsKeHWU NpukocHoBeHws 25 B nepemeHHoro
HanpskeHusa yactoton ot 25 My o 2 kl'y (M3mepeHnst NpoBeaeHsbl Ha OAHOM XUBOM YENOBEKE)
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COMpoTHUBNEHNA ZTVI dKTUBHOIO CONpPOTHUBINEHWA TENA RT ANA NPOUEeHTUNBEHOrO paHra

PucyHok A.12 — 3aBMCMMOCTL OT 4acTOThI AN 0BLIEro NorHoro conpoTueneHna Z

Yacrota f, My

Npy NPOTEKaHWKW TOKa MEXOY KMCTAMM PYK UMM OT KUCTKU PYKW 4O CTYMHM HOTW MpK
GonbLUOK NMNOLLAAN KOHTAKTa C ANEKTPUYECKON LEMNBI0 B CYXUX YCIIOBUSAX NP HAMNPSKEHUAX
MpUKOCHOBEHMSA B AnanasoHe oT 10 go 1000 B nepeMeHHOro HanpsikeHus 4acToTou
ot 50 'y go 150 klMy gna NpoueHTUNBEHOrO paHra HaceneHud, paesHoro 50 %

MonHoe conpoTueneHue Tena Z, kOm
AKTMBHOE CONpoTUBNeHWe Tena Ry, KOMm
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HanpsixeHune conpukocHoseHus Ur, B

1 — aKTMBHOE CONPOTUBNEHWE Tena RT ANS NOCTOAHHOIO TOKa;

2 — nonHoe conpoTueneHne Tena Zy ana Yyactotsel 50 My

PucyHok A.13 — OnpegeneHHble CTaTUCTUYECKW 3Ha4YeHUs obLLero nonHoro

HaceneHusi, pasHoro 50 %, npu BO3OeNCTBUM NEpPeMEHHOro HanpsKeHus NPUKOCHOBEHUSA
go 700 B v yactoton 50/60 'y v nocToaHHoro Toka npu BonbLion
NNOLLaaM KOHTaKTa C ANeKTPUYECKOW LEMb0 B CYXUX YCNOBUAX

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70646.1-2023

29

33/62


https://gostexpert.ru?utm_source=pdf&utm_medium=67110
https://gostexpert.ru/gost/gost-70646.1-2023?utm_source=pdf&utm_medium=67110&utm_term=page

FOCT P 70646.1—2023

: 2
MnoTHocTs ToKa i, MA/MM

A
80
70+
60—
3
50+
40
30
2
20—
10 1
0 -
I I I [ I I e
10 20 30 40 50 60

OnNUTENBLHOCTE NPOTEKAHUA TOKA £, ©

MpumeyvyaHnune — lMNogpobHoe onncaHme 230H, YKasaHHbIX Ha PUCYHKE, NpuBeaeHo B 6.8.

30Ha 3 — 0ByrnMBaHne KOXW; 30Ha 2 — OTMETKW Ha KOXe; 30Ha 1 — MOKPaCHEHWE KOXM;
3oHa 0 — BO34eNCTBUE OTCYTCTBYET

PucyHok A.14 — 3aBMCMMOCTb U3BMEHEHUSA BHELLIHEro BUAA YENOBEe4YeCKo! KOXM OT NNOTHOCTK TOKA it
W ANUTENbHOCTK €ro NpoTeKaHus
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Mpumedanune — lMpu Uy =200 B nepemeHHOro Toka (AeACTBYIOLEE 3HAYEHWE), ANUTENBEHOCTI NPOTEKaHNs

ToKa 6,5 Mc, /7= 129 MA (gelcTBylOLIee 3HaYEHKUE), amnUTYAHOM 3HAYEHUN TOKa NPUKOCHOBEHUR I+ = 420 MA, obLuem
nonHom conpotusneHun Tena Z; = 15650 OM, HayansHOM akTUBHOM COMPOTUBMEHUU Terna Ry = 666 OM BO3HMKAKT CUlb-
Hble 1 BOnezHeHHbIE OLLYLLEHWNSA U HENPOW3BOSbHbBIE MYCKYTbHbIE PEaKLIMK B pyKax, Nneyax u Horax. HecMoTpa Ha To, yYTo
TOK NpOTEeKan Mexay KUCTAMU pPyK, YernoBeK NPUMOOHANCSA, YTO 03HaYaET, YTO MbILLLLI HOT BbINK BO3DYXOEHbI.

a) KoHTaKkT, I'IpOMBOLLIe,E[LLIVIIﬁ B MOMEHT aMNNMUTyOQHOIro 3Ha4YeHnA HanpAaxeHna NpUKOCHOBEHNA
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1 mMC
Ur

Ur=200B
(nencTByOWEE 3HAYEHKE)

I =124 MA
(AercTByOLLEE 3HAYEHME)

55
Mpumevanne — Mpu Uy =200 B nepemeHHOro Toka (AeUCTBYOLLEE 3HAYEHWE), ANUTEMNBHOCTW NPOTEKaHNA

Toka 16,5 Mc, I+ = 124 MA (OeicTeylollee 3Ha4YeHWe) Ha OCLMNNOrpamMMe ToKa OTCYTCTBYHOT UMMYNbChI, obliee nonHoe
conpoTuenexve Tena Z; = 1613 Om, cusnonorudeckne peakumy aHanoryHbl OrMMCaHHLIM Ha PUCYHKE a).

©) KoHTakT, npousoLlenunii B MOMEHT MU3MEHEHWA 3HaKa
HanpsKeHUs1 MPUKOCHOBEHWS (HYNEeBOro 3Ha4yeHus )

PucyHok A.15 — JKcnepUMeHTansHo nonyyeHHble 0CLMNNorpaMMbl HaNpXKeHWA NpukocHoBeHUA Uy

N TOKWU NMPUKOCHOBEHNA J'TJ:U'IH nepemMeHHOro Toka npuv Nyt NpoTekaHnAa ToOKa Mexay KUCTAMU PYK,
GonbLIoK NMoLwaan KOHTakTa ¢ SHEI{TDMHBCKOFI Uenb B CyXWX YCNOBUAX
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Mepuop, yI3BUMOCTH XeryouKoB

MpumeyvaHne — Lndpbl HA pUCyHKe COOTBETCTBYHOT MOCMEeOOBATENbHbIM CTAAWAM PacnpoCTpaHeHWs
BO3byOeHus.

P — wHTepBan genonsipusauumn npeacepanm,;
QRS — nHTepean genonspusalun Xenyao4kos;
T — vHTepBan penonspusaunu KenyaovKos

PucyHok A.16 — lNMepuron yA3BMMOCTH XKernyao4koB B TeYeHWe cepaeyvHoro LuMkna

OubpunnAums xenyaoykos

3K

KpossiHoe naeneHue

MM pT. CT.

400 mc |

P — wHTepBan genonsipysauun npeacepani;
QRS — wHTepBan genonspusanun KenyaoqKkos;
T — vHTepsan penonapuaaunmn Xenyno4Kkos

PucyHok A.17 — WMHuymmpoBaHue ®XK B TeueHne
nepuoga yassMmMocTu. MameHeHns anekTpokapanorpammbl (3K n kpoBsHOro gasneHua
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1 — panHble no ®X ana nogen, NonyyYeHHLIe Ha OCHOBE aHanW3a CTaTUCTUKU HECHACTHLIX CNyYaes
(Uy=2208B,1,6 %, Uy=2380B, 58 %),

2 — paHHble no OXK ansa cobak npy ANUTENBHOCTW NPOTEKaHMs Toka 5 c;
3 — gaHHble no ©X gna cBuMHel Npyu ANMTENLHOCTM NpoTekaHus Toka Gonee 1,5 ANMTENbHOCTM CepaeYHOro UMKNa;
4 — paHHble no ®X ana osey NPKU ANUTENEHOCTW NPOTEKaHWS Toka 3 ¢,

® — pacyeTHbIe AaHHbIe, NOMNY4YeHHBIE Ha OCHOBE aHaNu3a CTATUCTUKKM HECHACTHBLIX CNy4aes
(U, =220B,1,6 %, U, =380 B, 58 %, I, = 110 n 220 MA COOTBETCTBEHHO.
MpumeHeH koadhhmumeHT cepaeyHoro Toka F = 0,4);

HE‘ — 3Ha4YeHWs Nocne CTaTUCTUYECKON 00paboTKM pesynsTaToB M3MEPEHWIA HA CBUHBAX
[l (5 %) =120 MA, | (50 %) = 180 MA]

PucyHok A.18 — 3kcnepumeHTanbHble AaHHble no XK ana cobak, CBUHEN U oBeLl
W pacyeTHble faHHble 4NA Noaei, NonydYeHHble Ha OCHOBE CTAaTUCTUKM HECYACTHLIX Crydyaes
npw NONepPeYHoM NPoTEKaHWUN TOKa MEXAY KACTAMM PyK AnA HanpsxeHun npukocHoeeHus 220 u 380 B
nepemeHHOro Toka ANa 3Ha4eHnn NOMHOro ConpoTUBNeHua Tena Z (5 %)
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OnuTensHOCTE NpoTekaHus Toka f, Mc
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PucyHok A.19 — OBwenpuHATEIE BpEMATOKOBLIE 0OnacTu,
onpegensLlMe BO3OeNCTBUA NepeMeHHoro Toka (4actotor ot 15 go 100 Mu)
Ha YenoBeka ANs NyTu NPoTeKaHWA TOKa OT KUCTW NEeBOW pyku 0o cTynHen obeux Hor (cm. Tabnuyy 11)

m
o
o
o~
1
I~
D
&7
=
o 1= 119 mA
I
a.
h.t- —
1,4 mc
20 mc
Mpumedanue — lpu Uy = 200 B NOCTOAHHOTO TOKa, AMWTENBHOCTW MNpOTekaHWs Toka 20 Mc, Toke

MPUKOCHOBEHWA I+ = 129 MA (deicTBylollee 3Ha4YeHne), aMnnNUTYQHOM 3Ha4YeHUW ToKa NPUKOCHOBEHUA [+ = 301 MA, 06-
LLeM MOSTHOM conpoTuBneHwun Tena Z; = 1681 Om, HayansHOM akTWBHOM COMpOTMBNEHUM Tena Ry = 664 Om BosHWkaeT
CUNBHOE OLLYLLEHWE HOKEHUS U HEMPOM3BOMNEBHBIE MYCKYINBHEIE pEaKUMN NOAEePruBaHWA B pyKax W nneYax.

PucyHok A.20 — OcuumnrorpaMmMbl HanpsXXeHUsl NPUKOCHOBEHNA Ut 1 TOKa MPUKOCHOBEHUA [
AN NOCTOAHHOrO TOKa NPY NYTW NPOTEKAHUS TOKa MEXOY KUCTAMW PyK,
BoMbLLIONM NAoWaaM KOHTaKTa C aM1eKTPUYEeCKON Lenbio B CYXWUX YCIOBUAX
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AnuTensHOCTE NpoTekaHus Toka f, Mc
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Pucyrok A.21 — OB6wenpuHATEIe BpEMATOKOBLIE 0BnacTu, onpegensaLlme Bo3aencTBnus
NOCTOAHHOrO TOKa Ha YenoBeka Anga NpogonbHOro BocxogdaLlero Toka (cm. Tabnuuy 13)

[ons akcnepumeHTansLHOM rpynnbl, KOTOPast He MOXeT
OTNYCTUTE 3NeKTpoa (NPOLEHTUIBHBIA paHr)

A OueHka gns geten
no Oewnanny

/
/

/

28 XeHLMH

/
/

99,5
99
96
95
90
80
70
60
50
40
30
20
10

5
2
1
0,5

134 MyXHMHBI

i
7
/ "4
/  /
0 2 4 6

0,5-i npoueHTUNb — 6 MA
0,5- npoueHTunb — 9 MA:

e
-

20 22
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PucyHok A.22 — Toku oTNycKaHWs ans nepemMeHHoro Toka Yactotomn 60 My
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S _—
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———— ———

YacTte Tena

PucyHok A.23 — CpaBHeHWe BO3AEWCTBUA aHOOQHOTO U KaTogHOro NOCTOSAHHBLIX TOKOB

BkritoueHne aHogHoro Toka
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PucyHok A.24 — BosgelcTBre MMNynsLCamMmn NOCTOAHHOMO TOKa Ha OMHOYHYIO KIETKY cepaua
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Mpunoxenune b
(cnpaBo4Hoe)

MeToabl MOOENMPOBaHNUA U CXeMbl 3aMeLleHUA NpuY pacyeTax nopaxeHus
ANeKTpU4eCKMM TOKOM

MogenupoBaHue 3ameHseT coboin NpAMbIE U3MEPEHUS MPU NPUNOXKEHUN BO3AEMACTBUINA, KOTOPLIE MOTYT HAHECTU
Bpen Teny. HenocpencTBEHHbIE 3KCNEPUMEHTbI C BO3AENCTBUEM 3MEKTPUYECKOrO TOKA, KaK Ha N0AEN, Tak U Ha XMBOTHbIX
BECbMa OrpaHu4eHbl, NO3TOMY Lenecoobpa3Ho B Ka4eCTBE 3aMeHbl 3KCNEPMMEHTOB NPUMEHATL MOLENNPOBaHME.

[N OLEeHKM TOKOB MPUKOCHOBEHWA B COOTBETCTBUM C 3chhpeKTOM PUNLTPaLMKU NO YacTOTE NPUMEHSAT MOAENUpOo-
BaHue.

HoBble rpaHuLbl MOAENWMPOBaHWA, OCHOBAHHBIE HA MPAMBIX M3MEPEHUAX Ha CepALE MUBOTHLIX (C y4eTom Heobxo-
OMMON aganTaunmn K YeroBeveckoMy ceply), SBASTCA BXOAHLIMU AaHHBIMW NPW aHanuae Tena B Lenom (Hanpumep,
Modenen Ons nyTeld NpoTEKaHUs TOKa MEXAy KUCTAMWM pyK, OT KUCTM PYKM OO0 CTynHW Horu). HoBwlie mopenu Ha Gaze
ynpaensemMbix 3MeKTpU4ecKnx Lienei No3BonsT ONpenenvTh HANPSXXeHUe, KOTOpoe Hago NpUoX1Tb K YernoBekKy, YToObI
[OCTWYb 3aaHHOW MMOTHOCTKM ToKa (MNKM Apyroro HeobxoouMOoro napameTpa).

[Mpouecc onpegeneHns onacHbIX YPOBHEW TOKa BKMKYAEeT B ceba onpeneneHvie TOKOB B 4YacTax Tena, BKMw4as
MUOKapa cepaua. 3ToT Mpouecc MOXHO CMOAENUPOBaTL METOAAMU Teopuu Lenei, 4to TpebyeT pa3paboTku cxembl 3a-
MeLLEeHNs Tena.

B HacToAwem cTaHoapTe nNpuBedeHa LWMPOKO UCToNb3yemMas MoAenb Tena, COCTOALAA U3 aKTMBHbLIX CONPOTMBE-
HWIA 1 eMKOCTEI, NPEACTaBNALWMX MONHOE CONPOTUBMNEHNE KoK, [MocnenoBaTenbHO ¢ HUMK BKIIOYEH Pe3ncTop, npea-
CTaBnNALMA BHYTPEHHEE aKTMBHOE COMNPOTMBINEHWE TeNa.

HanpspkeHve npuknagbiBaoT MeXay BbIBOAaMM, NPELYCMOTPEHHBIMU HA MOOENM, M NOMYYUBLUWICA B pe3yrnsrare
TOK BO BHYTPEHHEM aKTMBHOM COMPOTUBIEHUN TEMNA MOXHO paccMaTpuBaTh B KAYECTBE TOKa Yepes cepaue.

Takvm 0Bpazom, 3MepAs 3TOT TOK NPY MPUNOXKEHHOM HAMNPSIKEHUW, NMOMYYUM TOK YEPE3 TENo B KAYECTBE NepPBOro
npnbnuxeHus. JaneHellnia aHan13 MoxeT ObiTb NpoBeaeH npu gobaeneHuM Uenu, kotopas Gonee TOMHO MoOenupyeT
YacTOTHbIE XapakTepuUcTUkK Tena. Hanpwmep, Gbinu paspaboTaHbl HECKOMNBLKO (UNETPOB, MO3BONSALINE CKOPPEKTMPO-
BaTb aMeKThI YaCTOTHLIX OUNLTPOB, NpuBeneHHble B FTOCT P 70646.2.

[na mogenupoBaHua 4acToTHOro KoadyduLMeHTa ANsA peakummn ncnyra v NpuBe4eHUa BXOAHOMO curHana K Kpueoin a
Ha pucyHke A.19 npeanoxeHa cxema, n3obpaxkeHHas Ha pucyHke b.1.

Cxema 3ameLLeHns NOSIHOr

COMPOTUBNEHUS Tena Cxema npeobpazoBanus
R — R
I c,
Vs
R, MNpeobpasoBaHHbIi TOK = Vo/Ry
Vi
Tok, npoTtekawowmin = V4/R,
no Teny

Cxema 3amelleHus), ¢ NOMOLLIbIO KOTOPOW MOXHO NpeobpasoeaTe HabnogaeMelid TOK M OLEHWTE TOK Yepes Teno
(3HavyeHWa BbIBpaHbl ANS KOHKPETHLIX HabnwaaeMbIX TOKOB)

PucyHok B.1 — lNopaxeHne anekTpuyeckruM TOKOM B CXEME 3aMeLleHus,
BKNIoYakoLwen adpdekT peakunn nenyra

MapameTpbl onpeaeneHbl IMNMPUHECKMM MyTem, npuiem R, 1 C; NpeacTaBnsaoT NOMHOE COMPOTMBEHNUE KOXW, a
R, — BHYTpEeHHEe akTMBHOE COMpOoTWUBNEeHMe Tena. Hanpsixenne V; UCNonbayioT AnA NonyyeHna AeicTBMTENLHOM Toka
yepes Teno, pasHoro V4/R,. BTopas 4acTb CxeMbl, @ UMEeHHO conpoTuBneHne Ry 1 emkocTs C,, nobaeneHsl Ana yyeta va-
CTOTHOTO KoadhchuumeHTa ansa peakumy ucnyra. [1na BTOPOW 4acTh cXeMbl BXOOHLIMW AaHHBIMW ABMNAETCS TOK Yepes Terno,
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a Ha BbIXoge nony4akT JaHHble, OTKOPPEKTUPOBaHHbIE B YaCTOTHOM OTHOLLUEHWKW ONA pacCMaTpyuBaeMoro suMaa peakuuu,
KOTOpbIE M NCNONB3YOT ANA onpefeneHna peakunuu tena.

Mpumevanune — ConpoTtmeneHve R, obosHauawT Takke, kak Rg, emkocTe C; — kak Cg, COnpoTvBreHve
F\’2 — KakK Rb.

HekoTopble 3HAa4eHWA 3NEMEHTOB CXeMbl, KOTOpbIe MOrYT BbiTb MCMNOMNB30BAHLI B YaCTHLIX Crydasx, NpMBedeHbl B
Tabnvue b.1 (Npu MogenvpoBaHnM TOKa B cepaue, TUMMYHOE 3HAaYeHNe KOTOPOro MOXeT cocTaenaTe oT 5 % go 10 % 3Ha-
4eHUs OBLLEro BHyTPEHHEro ToKa, 3HaYeHus Ry 1 C, MOryT BbITh BhIBpaHbl TAKUMK, ANSA KOTOPbIX NOCTOAHHAS BPEMEHN
cocTaenseT 3 MC, YTO XapakTepHO AN KNeTkW cepaua).

Tabnuuya b.1 —Npumepbl 3Ha4€HWA NOMHOIO CONPOTUBINEHNA Tena (HeCKOMMNEHCUPOBAHHOIO)

MyTb NpoTekaHua Toka Yenoswus | R,, Om | Cy, HO | R;, Om

Bonbluas nnolags koHTakta (~ 10 000 Mm2)

Mexgy kmcTamu pyk (MnuM OT KACTM ogHol | McnbiTatensHoe 3HadveHue

. 1.5 220 500
PYKW OO CTYMHW OQHOW HOTK) ANA HAaMXYOLWero cryyas

CpeqnHss nnoLaas koHTakTa (~ 1000 mm?)

Mexgy KMCTAMK pyK (MNKM OT KUCTW OOHOWN

o [Mnockas nagoHb, Cyxve yCnoeus 77 24 500
PYKW OO CTYMHWU OQHOW HOrK)

Mexoy KucTamu pyk (UM OT KUCTU ofHoi | MagoHs OXBaThIBAET 3NeKTpof,

o 25 50 400
PYKM OO CTYMHW OQHOW HOTK) CyXue ycroBus

ﬂa,D,DHb OXBaTbIBAET 3NEKTPOL,

9,5 200 250
CyXue ycroBus

OT KMCTH PYKKM 0O NPOTUBOMONOXHOIO nnedva

IlagoHb oxBaTtbiBaeT anekTpond,

OT KMCTH PYKK 00 NpOTUBOMONOXHOIO nneya
BRnaxHble yCrnoB1A

15 220 250

OT KUCTU PyKn 0o nneqa/npe,qnneqbﬂ, nnoT- | JlagoHe OXBaTkbIBaeT anekTpon,

1,5 500 200

HOE CXaTue anekTpoga BNaHbIE YCIOBUA
ManeHbkas nnowaas koHTakTa (~ 100 Mm?2)

OT nanbua pykn Ao nneda/npegnneyss KacaHve nanbuem, cyxue ycrioBus 60 7 800
OT nansla pykd Ao nnevalnpennneses, KacaHwe nanbuem, BnaxHble YCroBUs 12 20 250
CWITBHOE NpuXxaTne
[InoEAE KOHTAKTE, DIMARAR K ReRyALEHY Mrowane koHTakTa ¢ 3oHgom 100 Mm2 15 20 250
crnyya
Cm. MOCT P M3K 60601-1 CTaHaapTHOe UCMbITaTeNbHOe 3Ha4YeHue 0 0 1000

B NOCT P M3K 60990 npeacTaeneHbl ABe CXEMbl ONS KOPPEKUMM YacTOTHOTO KOaULMEHTA: OBYXAneMeHTHas
cXema ANnd KOppeKkLMM YacTOTHOrO KoaduLUMeHTa nopora YyBCTBUTENLHOCTY, NPUBEAEHHARA BbILE, U TPEX3MNEMEHTHAA
CXeMa KoppeKkUUKn YacTOTHOro kKoadpdhuLiMeHTa nopora OTNyCKaHWSA 1 CKOBLIBAHUA MbILL,. 3TU CXeMbl ObiNK TWATensHO
npoaHanuaupoeaHesl. C NOMOLLEH 3TUX CXEM MOAENUPYIOT MHBEPCUIO KPUBOI YacTOTHOro K0ahULIMEHTa, B COOTBETCTBIN
¢ MOCT P M3K 60990, uyto no3BonsieT oLUeHUTh NpeaensHOe 3Ha4YeHUe Ha HU3KOW YacToTe, NpUBeeHHoe B CTaHdapTe Ha
NPOLYKLMIO, BHE 3aBMCUMOCTU OT YacTOThl M3MEPAEMOro TOKa.

MopgenvpoBaHue nbbIX YCNOBUWA NOpPaXKeHUsA 3MEKTPUHECKMM TOKOM, TaKMX KaK Nopor YyBCTBUTENBHOCTH, NOpOr
OTMyCKaHWUA WK TOK Yepes cepaue, BbidbiBawwmii ®XK, TpebyeT Boibopa NpaBWMbHbLIX 3NEMEHTOB ANA MOAENW, npuMe-
HseMoW Npy aHanuae. Ecnv ToK NpoHMKAET B TEMNO Yepes KoXY, TO HEoBX0AMMO BbiBpaTh KOPPEKTHYH MOAENL KOXMW A
3agaHHbIX yenosuid. [Npy HeoBxoOoMMOoCTY CrefyeT UCMONbL30BaTh HEMVHENHBLIE MOOENW KOXU.

B cTtaHgapTax Ha Npoaykuuio, Kak npaBumno, paccMaTpyBaloT HAUXydLUUE YCrnoBWsA, YTOObI NOMNy4YuTs Makcumarns-
Hble 3HAYEHWS TOKa YU MUHUMW3MPOBATb PUCKW MOPaXEHUA 3reKTpu4ecknM TokoM. [Ins BeiBpaHHbIX YCIOBWIA, C YYETOM
NonpaekW Ha YacTOTy M OPYrMX BaXKHbIX NapamMeTpoB, NPV PacYETHOW OLIEHKE MPOTEKaHUA TOKa Yepes Tena MoryT ObiTb
MCMonb30BaHkbl 00bIYHBIE METOAL!I TEOPUM LIEMEN.

MoryT ObITe MCNONb30BaHLI ApYrMe MEeToAbl MOAeNUpoBaHUA. Hanpumep, MCnonb3yT MOAENb BCero Tena, B Ko-
TOpOW N Kaxgoro 06LeMHOro aneMeHTa Tena, nony4eHHoro Npu CKaHUPOBaHUU C NOMOLLLI MarHUTOPEe30HaHCHOW 1IN
KOMMbIOTEPHOW ToMOrpadmu, 3a4akTcs INEeKTpPUYECcKMe NapameTpbl, XapakTEpPHbLIE ANsl YCNOBUA NMOpPaXKeHUsA anekTpu-
YeckMm TOKOM. Pazmep anemeHTa Mogeny 1 MM cyYMTaloT AOCTATOYHLIM ANS pacdeTa pacnpeneneHns Toka npu OTHOCK-
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TenbHO BonblKMX MaclTabax, HO He AOCTaTOYHbIM ANA OfNpedeneHns pasnuynii B NpoTeKaHWM TOoKa Mo TOHKUM CrosmMm,
HanpvmMmep obonoykam HepeoB. [pn Takom mogenvpoBaHum obpabatbiBaoT Bonblwon 06beM OaHHBLIX C MOMOLLBH KOM-
NeOTEPHBIX NporpaMm. KoMnbloTepHoe MoOAenMpoBaHUe NO3BONSAET BbINOMHATE PACHETHI MPU NOPaXEHWW SNEKTPUYECKUM

TOKOM C CYLLUecTBeHHO Bonbluer geTanuaaluen.
OKCMepyMeHTbl C KMBOTHBIMK, U aganTauua Nony4YeHHbIX B HAX Pe3ynbTaToB K Teny 4YernoBeka, no3sonat obocHo-

BaTb NapamMeTpbl BO3AeNCTBUA TOKOB Bonee BLICOKMX YacToT.
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MpunoxeHune B
(obsAzaTensHoe)

FOCT P 70646.1—2023

N3mepeHun oGu.l,ero NONMHOro ConpoTuBNeHUA Tena ZT Ha XXUBbLIX N aax
U Tpynax u CTaTUCTUYECKMIHA aHanus3 pe3ynbLTaTtoB

Ons nony4yeHmnAa 0OCTOBEPHbIX 3Ha4YeHuin obLLero NomnHoro COonpoTuBNeHnAa Tena ZT KUBLIX Nogen npuMeHeHa cne-

aylollas METOAWKA:

a) Ha XWBbIX NogAX NnposeneHbl AMEPEHWA C NMOMOLLbIO 3NEKTPOA0B, NOKa3aHHbIX B Tabnvue B.1, Nnpwv NpoTeKaHmm
TOKa MeXxay KNCTAMK PYK;

Tabnuua B.1 — 3nekTpodbl, NpUMeHsAeMble O M3MEPEHWIA 3aBUCUMOCTH MOSHOMO COMPOTUBIIEHKUS Terna Yernoseka
Z7 OT NNOLWAAMN KOHTaKTa C 3NeKTPUHECKON Lenbio

Tun anekTpona

Dopma KOHTaKTHOW

DdhekTMBHAS nNnowanb
KOHTaKTa, MM2

dopma anNeKTpoaos, BUa cnepeau

NOBEPXHOCTH MOPAAOK BHAEHMIA, MM v cOoKy, pasMepbl B MM
Bonblwas 2
A NatyHHBIA UMNUHAP 8200
10 000 100
10
KonbLo, orpaHM4eHHoe CpefHsan
B W30MALWMOHHBIM MOKPLITUEM 1250
(lWTpMxoBka) 1000
Keagpart, orpaHW4eHHbIN ManeHbkasn
] W30MALMOHHBIM MOKPLITUEM 100
(wTpuxoBka) 100

LiunuHap v nsonupytoLlero
D MaTepuana (LWTpUXoBKa) ¢ 10
3MNeKTPoaoM Kpyrnow hopMebl

NS
OO |00

LiunuHap w3 nsonupytoLlero
MaTtepuana (LUTPUXoBKa) 1
C 3neKTpogamMu1 Kpyrnown

chopmbl™

7

" Bbinv MCNONb30BaHbl YeThipe Kpyrmblx anekTpoga nnowaaeto 1 MM2, pacnonoxeHHble B hopme kpecTta Ha
paccTosiHuM 30 MM OT 3MEeKTPOAa B LEHTPE NOBEPXHOCTU LMNUHAPA B LENAX ONPeaeneHns pasnuyuii Ans pasHbIx MecT
pacnonoXeHWsi TOYEK B Npedenax nagoHu.

" PeayanaTbl I/I3MepBHVII7I C aneKkTpogamMn gaHHOro Tina nokasanv H3KYH NoBTOPAEMOCTb.

6) BbiNONHEHbI MamepeHns 0BLLero NoNHoro conpotuenerns Tena Z ans 100 yenoBek Npu NepeMeHHOM Hanpshxe-
Hun 25 B vactoToin 50 My npu BonbLoi nnowaaun KoHTakTa ¢ anekTpodom (Tun A B Tabnuue B.1) B cyxux ycnoBusax. 3Ha-
YyeHusn dmkcnpytoT vepes 0,1 ¢ nocne NpUNoOXeHns HanpshkeHus. MNonyyeHHble B pe3ynbTate aHanvaa 3HaveHus obluero
MOMHOro CONpPOTUBIEHUA Tena AnA NPOLEeHTUNBHOIO paHra, paeBHoro 5 %, 50 % v 95 % npueegeHs! B Tabnuue B.2.

Tabnwuuya B.2 — O6wwe norHble CONPOTUBINEHUA Z1, aMNeKTpoadbl TUna A B CyXUX YCINOBUAX, a Takke KoadhWUMEHTbI
OTKIoHeHWs Fp ana 5 % n 95 %

Z,, OmiF,,
Yenosusa
5% | 50 % | 95 %
Cyxue 1750/0,54 | 3250 | 6100/1,88
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B) MpoBedeHbl uamepeHua obLLero nonHoro conpoTuMeneHns Tena ana 10 xuebix Ngen npu cpegHen n manou
nnoLaan KoHTakTa ¢ anekTpogom (Tunos B 1 C cooTeeTcTBEHHO, B Tabnuue B.1) B cyxux U BNaxHbIX YCNOBUAX, YCIOBU-
AX YBNAXXHEHWA COMEHOM BOOOW MPW MaKCUManbHOW ANWTENBLHOCTY NpoTeKkaHus Toka 25 mc. PeaynstaTel NpUBEAEHb! B
Tabnvuax B.3 n B.4.

1) anekTpon TMna B (nnowaae koHTakTa npubnuantensHo 1000 Mm?)

Ta6nuua B.3 — ObGwue nonHele cONpoTUBNEHUA Zr, aNeKTpodbl Tuna B B cyxux, BNaHbIX YCMOBUAX, YCNOBUAX YB-
naxHeHWA coneHon BOOOW, a Takke KO3 MUMEHTL! OTKNOHEHWUA Fp ana 5 % u 95 %

Z,, OwmiF,
Ycnoeus
5% 50 % 95 %
Cyxne 12 900/0,63 20 600 32 800/1,59
BnaxHble 5500/0,59 9350 15 900/1,70
YBRaXXHEHWe CONeHon BOAOW 1850/0,76 2425 3175/1,31

2) anekTpor TMna C (NnoLuazb KoHTakTa npubnuantensHo 100 Mm2)

Tabnuua B.4 — OBwwne NonHbie CONPOTUBNEHNA Z4, B CYXWX, BMAMXHBIX YCMOBUAX, YCIIOBUAX YBEKHEHUSA COMNEHO
BOAOW, a Takke KoathhULUMEHTEI OTKNOHEHWA Fn AnA 5 % 1 95 %

Z;, OMIF,
Ycnosus
5% 50 % 95 %
Cyxue 80 400/0,48 169 000 355 500/2,10
BnaxHble 39 700/0,54 73 400 135 600/1,85
YBnaxHeHne ConeHoln Boaown 5400/0,74 7300 9875/1,35

Ons npubnuantensHbiX pacyeTos sHaveHusa Z+ (5 % 1 95 %) Ha ocHose 3HaveHus Z; (50 %) npu U= 25 B npuHATLI
criegytolime 3Ha4eHWUsa koapuLMeHTa OTKIMOHEHWS:

ANA Cyxux W BnaxHbix ycnosuii Fp (5 %) = 0,54 u F (95 %) = 1,88,

AN YCNoBUi YBNAXKHEHWA coneHoi Bogoi Fn (5 %) = 0,74 u F, (95 %) = 1,35.

MpWHATO, YTO 3TU KOAPPULMEHTEI HE 3aBUCAT OT NNOLLAAM KOHTaKTa C aNeKTpoaoM,;

r) NpoBedeHbl M3mepeHns oBLero NoNHOMo CoNpoTUBINEHUA Tena Z OOHOTO XWBOTO YeroBeKka Npu ycrnoBuax, yKka-
3aHHbIX B NEPEYUCTIEHUSAX a)— B), NPV BO3AEWACTBUKN HANpshKeHWiA npukocHoBeHus o 150 B BknwountensHo, a Taicke npu
BO3AEWCTBUM Hanpsx)eHUn npukocHoeeHua Ao 200 B skniouuTensHo B TedeHune 0,03 c.

B akcnepumeHTax Beinu BelAepKEHE! CEAYHOLMe YCrNoBUS B OTHOLUEHUW MYTU U ONUTENBHOCTW NPOTEKaHUs ToKa:

cepust UCTbITaHUA A: achdeKkTUBHAS NMoLaab KOHTAKTa ¢ anekTpoaoM 8250 Mm2, anekTpoabl yaepKUBaloT ABYMS
pykamu, OnMTensHocTb npotekaHna Toka 0,1 ¢ (cm. Tabnuuy B.1, anekTpogbl Tuna A);

cepusa ucnbiTaHnil B: adhdekTuBHaa NroLlaab KOHTakTa ¢ anekTpogom 1250 Mm2, anekTpodbl yaepKusaloT AsyMs
pykamu, ONUTENbHOCTL MPOTEKaHWA ToKa MpW HanpsKeHuw 4o 75 B BKMYMTENbHO COCTaBNSiET HECKOMBKO CeKyHA, npu
HanpskeHun Boiwe 75 B — 0,1 ¢ (cm. Tabnuuy B.1, anektpoael Tuna B);

cepus UcnbITaHuii B: adbchekTBHAA Nnolank KoHTakTa ¢ anektpogoM 100 MM2, anekTpoabl KacalTcs cepeauHsl
napoHei, ANTeNbHOCTE NPOTEKaHWS TOKa MPU HanpshxeHun 4o 75 B BKNIOYMTENBHO COCTaBNAET HECKOMNbKO CeKyHA, Mpu
HanpsekeHWK Bbile 75 B — 0,1 ¢ (cm. Tabnuuy B.1, anektpoasl Tuna C);

cepus ucnbiTaHuii [ achdhekTBHAA NNoLLaak KOHTaKTa ¢ anekTpogoM 10 MM?, anekTpoasl kacalTcs cepeamHb
napoHen, ANUTENBEHOCTL NPOTEKaHUs Toka npu HanpskeHun Ao 100 B BkNOUMTENBEHO COCTABNAET HECKONBKO CEKYHA Npu
HanpsekeHun Boiwe 100 B — o1 0,1 go 0,3 ¢ (cm. Tabnuuy B.1, anektpoasl Tuna D);

cepust ucnbitanui [1: achhekTMBHAA NMOWAaab KOHTAKTa C anekTpodoM 1 MMZ, aneKTpoabl KacalTcsl CepemuHbi
napoHen, ANUTENbHOCTL NPOTEKaHnA Toka Npu Hanpshkerun Ao 150 B BkNOHYMTENbHO COCTABNAET HECKONBbKO CeKYHA Mpu
HanpskeHuK Boilwe 150 B — o1 0,1 go 0,2 ¢, npu aTom Ha HanpsbkeHun 220 B HabnwogaeTcs npobor koxu (cM. Tabnuuy
B.1, anektpoak! Tvna E);

4) npoBefeHO u3MepeHue oBLEero NOMHOMo COMPOTUBIEHWS TEMa NpW NPUNOXKEHUM NMEPEMEHHOMO HAaNPsKEHUs
npukocHoBeHus ot 25 go 200 B Ha vyactoTe 50 [y Mexay KOHYMKaMuy NpaBoro U NEeBOro ykasaTernbHbIX Nansues (nnowaib
KOHTaKTa NpuBNMauTensHo 250 MM2). 3HaueHUs hUKCMpOoBaNUch Yepes 20 MC NocNe NpUMNOXeHUs HanpsieHus. Hanps-
XeHWe NpUKNagbIBanocs B MOMEHT ero NPoXoXAEeHUs Yepes Horb.

PesynbraTthl NprBeaeHsl Ha pyucyHke A.6;

€) BbINOMHEHb! M3MEePEHUA Ha BONbLLIOM KONWYecTBe TPYMOB AN NyTW NPOTEKAHWUA TOKa MexXay KUCTAMM PyK U OT
KUCTU PYKM A0 CTYMHW HOMM C NMpUMeHeHueM BornbLuMX anekTpoaos (Nnowaas KoHTakTa npubnuantensHo 9000 Mm2) npu
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BO3AEWCTBUKM HaMpsKeHW npukocHoBeHusa ot 25 ao 5 000 B B cyxux ycnoeusax. 3atemM onpegeneHsl 3Ha4eHns obLlero
MOMHOrO COMPOTUBMNEHWUS A8 NPOLEHTUNBHBIX paHroB, paBHbix 5 %, 50 % 1 95 %.

3HadeHua bukcupoBanuck Yepes 3 ¢ nocne NPUNOXEHNA HaNPHKEHWS;

X) 3HayeHus obLLero NoNHOro ConpoTUMBNEHUA And OoNbLUIOK NNOLWaAM KOHTaKkTa ¢ 3NeKTPOA4oM, MonyyYeHHbIe Npu
M3MEepeHUAX Ha Tpynax [cM. nepevucneHue e)], KotTopbie Npu HanpsekeHnsax 0o 220 B BKNOYMTENBHO MOKa3biBaOT W3-
BbITOYHO BLICOKOE MOMHOE COMPOTUBMNEHWE KOXMW, MOOUMKULIMPOBaHbI M COrMacoBaHbl C pedynbratami, Nony4eHHbIMU NPy
N3MEPEHUSX Ha KUBLIX MOAAX.

lMpw aTOM cornacoBaHWK 3Ha4eHWs oBLLero NoHOro ConpoTUBEHWA Terna TPYNoB NpyBedeHbl K TeMnepaType Tena
*uBbix mogen 37 °C ¢ nomowwbio koaddulnenTa cHinkeHust Temneparypsl Fr-=0,7;

u) obuee nonHoe conpoTmenexdne tena Z; (50 %) Ans NpoueHTUNBHOMo paHra HaceneHus pasHoro 50 % mMoxeT
ObITb ONpedeneHo Ha OCHOBE AaHHbIX, MOMYYEHHBIX NPU U3MEPEHWAX Mo NepevyncneHnsaM a) — r) Npu cpegHen v Manoun
nroLaasax KoHTakTa ¢ aneKTpoaoM AN CyXMX W BAAXHbLIX YCNOBWUIA, YCNOBUIA YBNaXHEHWs1 CONeHoM BOAOW MpK Hanpsixe-
HUAX NpuKocHoBeHWs Ut ot 25 oo 200 B;

K) BCE 3HA4Y€HWA ANSA NPOLEHTUINBHBIX PaHrOB HaceneHus paeHbX 5 % 1 95 % moryT BbITh paccyUUTaHbl C MOMOLLLID
3Ha4eHuin Z; (50 %) n koappULMeHTOB OTKNOHeHUA Fn (5 %) 1 Fp (95 %) npu GonbluoiA, cpeaHeit U Manoi nnowansax
KOHTAKTa B CYXWX, BMAXHbIX YCNOBUAX W YCMOBUSAX YBNAXKHEHWSA CONEHON BOOON.

YKazaHHble 3Ha4eHus KoachduUreHTa oTknoHeHna Fn npueeneHsl B Tabnuue B.5. 3HadeHua paccuutaHbl Ans Ha-
Nps:keHuiA NpukocHoBeHWs Ao 400 B BkntoumTeneHo. OT 3HadeHwil Fp (5 %) = 0,54 u Fp (95 %) = 1,88 Ang cyxvix v Bnax-
HbIX ycnoBuid npu Uy = 25 B 3HaveHna KoaHOUUNEHTOB M3MEHSAIOTCA BCMed 3a M3MEHEeHWeM MOMHOro ConpoTUBMNEHNUA
KOXM A0 3HauYeHnin Fy (5 %) = 0,74 n Fj, (95 %) = 1,35 ana ycnoswit yBnaxHeHus coneHoid Bonow npu U= 400 B, us-3a
TOrO, 4TO B YCNOBWUAX YBNAXHEHUS CONEHON BOAOW NOMHOE CONPOTUBMEHWNE KOXW CHUTAIOT NPeHeBpexnMo ManbIm.

Tabnuya B.5 — KoaddmuneHTsl oTknoHeHns Fn (5 %) n Fp (95 %) B AManasoHe HanpskeHuid NpukocHoeeHus Ur
oT 25 no 400 B BKNHOYMTENBHO AMA CYXUX WM BNaXHbIX YCNOBWIA Npu BonbLUOK, CpeaHen n Manoi Nnowaasax KoHTakTa ¢
anNeKTpoaoMm

U, B 25 50 75 100 125 150 175 200 300 400
Fp (5 %) 0,54 0,55 0,565 0,575 0,585 0,6 0,615 0,625 0,68 0,74
Fp (95 %) 1,88 1,84 1,8 1,76 1,72 1,685 1,65 1.6 1,48 1,35

[ns ycnoBuin yBNaXKHEHWA COMEHOW BOOOW 3HA4YEHWs KO3MM(ULMEHTOBR OTKIOHEHUSA HE 3aBWUCAT OT HanpsKeHus
MPUKOCHOBEHWA W cocTaBnaoT Fp (5 %) = 0,74 u Fp (95 %) = 1,35.

C nomoliibi0 ONMCaHHOTO MeToAa paccyMTaHbl 3Ha4eHWs 0BLLero NoNHOro CoNPoTUBNEHNS Tena Z 1, NPUBEAEHHbIE B
Tabnuuax 1—9, Ana cyxux, BNaXXHbIX YCNOBWMW WU YCIOBUW YBNA)XXHEHWA CONEHOW BoAoW nNpy BonbLlUoKW, cpegHen u Manou
NNoLLaasX KOHTaKTa C aNeKTPOAOM ANsA NPOUEHTUIBHBIX PaHroB HaceneHus, paBHbeix 5 %, 50 %, 95 %.
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Mpunoxenue I
(obazaTtensHoe)

3aBUCHUMOCTL 0BLEro NonHoro COonpoTUBNeHUA Tena ZT OT 4acCTOThblI

[nsa nony4eHnsa peanMcTnyHbIX 3aBMCMMOCTe 0BLLEro NOSHOMO CONPOTUBNEHUA Tena Z, #1BbIX NTHAeN OT YacToTbl
npuMeHeHa cnegytowas MeToguka:

a) nposefdeHbl uamepeHus Ha 10 XKuUBbIX MIOASAX NPU HANPsKeHWU NpukocHoBeHWA 10 B Ha 4YacToTax oT 25 o 20 kl'y
Npuv NPoTEKaHWU TOKa MeXaY KUCTAMM PYK C MCMonb3oBaHMeM BonbLUUMX LUMMHAPUYECKNX 3NEKTPOA0B (Nrnolane KOHTakTa
npubnuanTensHo 8000 MMZ) B CyXMX YCTIOBUSAX.

Cratuctuyeckumu metogamun Beiny onpefdeneHsl 3Ha4YeHus obLero NonHoro COnpoTUBNEHUS Tena Ans NpoueH-
TUMbHBIX paHroB, pasHbIx 5 %, 50 %, 95 %;

6) M3-3a CUISIbHOW MbILLEYHOW peakuuy Ha NpoTeKaHWe Toka, M3AMepeHns Ha HanpskeHun 25 B 1 yactoTax ot 25 Ny
Ao 2 kl'y NnpoBefeHbl Ha OAHOM XWBOM YENOBEKE B YCNOBWUSAX, aHaNOMMYHO NepevyncrieHuto a).

3HaveHunn ukcuporanucee Yepes 0,05 ¢ nocne NpUNoXeHns HanpsRKeHus.

Pesynbrathl 9TUX M3aMepeHui npusefeHsl Ha pucyHkax A.10 n A11;

B) Ans dhopmupoBaHns pucyHka A.12 ncnonb3oBaHbl gaHHble pucyHka A.10 ans HanpskeHusa npukocHoeeHus 10 B
1 3Ha4YeHWUs1 ANs HanpsbkeHW npukocHoBeHusa oT 25 go 1000 B Ha yacTote 50 'y no Tabnuue 1. Ha pucyHke A.12 npuse-
AeHa 3aBMCMMOCTb 0BLLEro NONHOro COMPOTUBIEHMA OT YacToThl B AvanasoHe ot 50 'y go 2 Iy npu HanpskeHnsax npu-
KocHoBeHUA B AnanasoHe oT 10 go 1000 B ons npoueHTUNBHOro paHra HaceneHus, paesHoro 50 %, a Takke npsaMas nuHUsA
oT 750 Om Ha yactoTe 50 4 go 600 OM Ha 4acToTe 2 KI'U, ABNALWMUXCH NpefenbHBIMA 3Ha4YeHUAMK Ha 3TUX YacToTax;

r) 3HadeHusa obLlero NonHoro conpoTueneHusa Tena npu vactotax 6onee 2000 My Ha pucyHke A.12 nonyyeHsl B
pesynsTaTte aKCTPanonsaLuMi CYLLECTBYOLMX AaHHBIX.

Kpueble ana HanpsixeHuin npukocHoBeHus oT 50 o 1000 B (NyHKTUPHBbIE NMHKMK Ha pucyHKe A.12) Bbinun naobpaxe-
Hbl MO aHanorum ¢ KpyMBeIMK Ana HanpsxeHuin 10 u 25 B, koTopble, B CBOK 04epedb, OCHOBaHbI Ha pesynsrarax uamepe-
HWW, OMUCaHHbIX B NEPEYUCTIEHNAX a) U B) HAaCTOALLErO NPUIMOXKEHUSA.
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MpunoxeHue
(obsAzaTentHoe)

Obuwee aKkTUBHOE conpoTuUBneHWe Tena RT Ha NOCTOAHHOM TOKe

[Ang nonyyeHms peanncTuyHbIX 3aBUCHMOCTEN 0BLIEro akTMBHOMO COMPOTUBIEHNS Tena Ry KWBbIX Noaei npume-
HeHa cneaylas MeToguka:

a) BbINOMHEHbLI M3MepeHust Ha 50 XMBbLIX MIOAAX NPWU HAaMpsKeHUW NpUKocHoBeHUs 25 B noctosHHoro Toka 6ea
nynbcauuii ANga NyTyU NPOTEKaHUA TOKa MEXAY KUCTAMK PYK C NpUMeHeHNeM BOonbLUNX LMIMHOPWUYECKUX 3NeKTPoaoB (nno-
LWadb KOHTaKTa NpuBnuanTensHo 8000 MM2) B CyXMX YCMOBMSIX.

CraTucTuyecknMn MeTOAaMMU ONpeaeneHsl 3HaqeHmns obLLero aKkTMBHOro CoNpoTUBNEHMA Tena Ry Ans NPoUeHTUNb-
HbIX paHroB, pasHbix 5 %, 50 %, 95 %;

6) B KavecTBe 3HaYeHW 0OLLIEro akTMBHOTO CONPOTUBNEHNA Tena Ry Ha NOCTOAHHOM TOKe AN HanpsKeHWd npu-
KocHoBeHWs B aMana3soHe oT 200 go 1000 B 1 npeaenbHbIX (aCMMOTOTUYECKUX ) 3HAYEHUIA B3ATLI 3Ha4YeHWA obLero nonHo-
ro conpoTmereHuns Tena Ha Yactote 50 'y npu Hanps»eHuy npukocHoBeHns bonee 200 B no tabnuue 1.

3HadeHun obLLEero aKTMBHOrO CONPOTUBMEHWS Ry ANA HaNPsKeHWid npukocHoBeHWa oT 25 Ao 200 B nony4eHs! no
KPUBOW Ha pucyHke A.13, nosTopstowen opmy kpuBoi Z Ha YacTtote 50 [u.

3HaveHns o6LIero akTMBHOTO CONPOTUBNEHMA Tena Ry Ha NMOCTOAHHOM TOKE, NoMy4YeHHbIe Mo MEeToAy, ONUCaHHOMY
BbllLE, NpuBeaeHsl B Tabnuue 10.

MpumeuvaHnune — Cuutatot, yto npu HanpspkeHuax Gonee 200 B pasnuune Mexay MonHbeiM COMPOTUBIIEHUEM
KoxM Ha vactoTe 50 'y 1 aKTMBHBEIM CONPOTUBMAEHMEM KOXW Ha MOCTOAHHOM TOKE NMpakTUYeCcKu OTCYTCTBYET.
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MpunoxeHue E
(ob6azaTtensHoe)

BoapgeicTBue TOKa npyu ero NnpoTeKkaHMn no Teny gomMalWHUX XXUBOTHbIX

E.1 O6wue nonoxeHnsa

B maHHOM npunoxeHuM npueeneHsl 6a30Bble CBEAEHWUA MO BO3AEUCTBUIO 3MEKTPUYECKOr0 TOKa Ha OOMALUHMX XKu-
BOTHbIX, KOTOpbIE NpeaHa3HadYeHbl Ans pa3paboTky TpeboBanuin No anekTpobesonacHocTy.

Cnegyet NpUHMMAaTL BO BHUMAaHWE TakuMe BOMPOCH!, KAK BEPOATHOCTL NOBPEXOEHWA M30MALNM, BEPOATHOCTL Npsi-
MOro MPMKOCHOBEHWA K TOKOBEAYLUMM YacTAM WU KOCBEHHOTO MPUKOCHOBEHMA K MPOBOAALMM YacTAM, HanpsKeHue
NMPUKOCHOBEHUA, HANPSXKEHME CETH, UMELLMIACA OMbIT, TEXHUYECKYIO OCYLLECTBMMOCTL M 3KOHOMUYECKYIO Lienecoobpas-
HOCTb. 3TW NapaMmeTpbl HeobxoanMo y4uThIBaTL NpU paspaboTke TpeboBaHuii No BGesonacHoOCTH, HaNpUMep, onpeaene-
HUKM pabounX XapakTePUCTUK 3aLLMTHLIX YCTPOWUCTB AN NEKTPOYCTaHOBOK.

[Mpwn 3aWwmTe OT KOCBEHHOTO MPUKOCHOBEHWS ANA AOMAaLLUHMX XUBOTHBIX KDUTEPUEM, HA OCHOBaHWKM KOTOPOro Heob-
XoouMmo yctaHaenmeaTb TpeboBaHua no 6e3onacHocTn, aensetca nopor XK. B HacTosAweM NpunoxeHun npeacTasneHa
MH(popmaumsa No NOMHOMY COMPOTUBIIEHWIO Tena SOMaLUHWX XMBOTHBIX U MO MOPOroBbIM 3HaYEHWAM CUMbl Toka npu $XK.
Tak Kak gaHHbIX O MOMHOM COMPOTUBIIEHWMU JKUBOTHLIX CYLLECTBYET Mano, TO B KaYeCTBE OCHOBbLI ONA pacyeToB B3AThI
MWHUManbHbIE 3HAYEHWA NOMHBIX CONPOTUBIEHMIA KPYTIHOTO poraToro cKoTa, M3MepEeHHbIe Mexay NepeHuMU 1 3agHUMIN
KoHeuyHocTsaMu (cM. Tabnuuy E.2).

B HacTosLeM NpUnoXeHW paccMaTpuUBalOTCs Credyolmne BUAbl KUBOTHBIX, KOTOPbIE MOTYT NOCTpadaTh OT BO3-
OEWCTBUA ANEKTPUYECKOTO TOKa B CENbCKUX YCMOBUAX: KPYMHBIA poraTblil CKOT, OBLIbl, CBMHBUW 1 NOLIaMN.

B npunoxeHun nprvBeneHbl 3HaYEHWA MOSHOMO 3MEeKTPUYeCcKOro COMpOTUBIEHWA Tena AOMAaLUHErQ XMBOTHOMO B
hyHKUMW HANPSXKEHUs) MPUKOCHOBEHWS, CTENEHW YBNAXHEHUS LUKYPLI UMW KOXU U MyTW NPOTEKaHWA TOKA.

B HacTosilee BpeMs 3Ha4eHUA COMPOTURMEHWUIA ONpedeneHsl TONMbKO Ans KPYMHOro poratoro ckota.

B HacToALleM NpUnoXeHUn paccMoTpeHsbl BO3AeWCTBUA CMHYCOMAANLHOMO NepemMeHHoro Toka YyacTtoToit ot 15 o
100 Ny npy npoTekaHuy ero No Teny AoOMalIHero XWBOTHOTO.

E.2 O6wuni aHanm3 pucka Bo3HMKHoBeHUA X nomMallHUX XKMBOTHbIX

[Mpn 3agaHHOM NyTU NPOTEKAHWA TOKA MO Teny ONacHOCTh, IMaBHbIM 06pa3oM, 3aBUCUT OT CUMbl U ANUTENLHOCTU
npoTtekaHus Toka. COOTHOLLEHWS MeXay CMIMOM TOKa U BpeMeHeM BO3[0eNCTBUA, pacCMOTPeHHbIe B pasgene 6, BO MHOTMX
crny4asix He NPUMeHUMbl HanPAMYK ANs NPOeKTUPOBaHMA 3alLMThl OT NopaXeHUs anekTpuieckum Tokom. Heobxognumbim
KpUTEPMEM SIBMAETCA AOMYCTUMOE 3HAYEHUE HanpsiKeHWs NPUKOCHOBEHUSA (T. €. NPOM3BeAEHWE TOKa, MPOTEKaLLEro no
Teny, WU NOMHOro CONpPOTUBIEHUA Tena) B hyHKUMWM BpeMeHU BO3OeNCTBMA. COOTHOLEHNE MEXAY TOKOM M HanpsaXKeHuem
HEemMWHeNHoe, Tak Kak MonHoe CONpPOTUBMEHUE TeNa XKMBOTHOMO MEHSETCA C M3MEHEHMEM HarMpAXeHUs NMPYKOCHOBEHUS W,
Takum obpasom, HeobxoOMmMo 3HaTb 3Ty 3aBUCMMOCTb.

PaanvyHele YacTu Tena »XMBOTHOTO (TakMe Kak LKypa, KOXa, KpOBb, MbllWUbl, APYrMe TKaHW U CyCTaBbl) MMEKT No-
HOE 3MNeKTPUYECKOoe COMPOTUMBIIEHWE, BKITHOYAKOLLEE B Ce0S aKTUBHYH M EMKOCTHYI0 cocTaBngawwme. B yacTHoCTH, cyxas
LUKYpa B AnanasoHe 0 HeCKOMbKMX COTEH BOILT YacTO MMEET BbICOKOE aKTMBHOE COMPOTUBNEHKE.

3Ha4YeHne 3TOro CONpPOTUBIEHWSA 3aBUCKUT OT paaa hakTOpOB, B YACTHOCTU, BUAA XKWBOTHOTO, MyTW NPOTEKaHWA TOKA,
HanpsXeHUst MPUKOCHOBEHWS, ANUTENLHOCTU NMPOTEKAHUS TOKA, ero YacTOoThl, CTEMNEHW YBMAXKHEHUS LUKYPBl U/UNN KOXW,
nrowagn KOHTaKTa ¢ arneKkTPUYeckor LUenbho, AaBNeHusa B MeCcTe KOHTaKTa U TeMnepaTtypbl.

3HavyeHWA MOoMHbIX CONPOTUMBMEHWMA, NPUBEAEHHbIE B AaHHOM MPUMNOXEHWUM, ABMNAKTCA Pe3ynsTaToM TLlaTenbHOro
aHanuaa aKcnepuMeHTarnbHbIX AaHHbIX, NOMYYeHHbIX MPU M3MEepPeHWaX, rMaBHbIM 0BpPa3oM, Ha KMBbLIX XKMBOTHbIX.

[aHHble 0 Bo3geicTBMax B E.5, B ocHOBHOM, nonyyeHsl Ha vactoTe 50/60 U, Hanbonee pacnpocTpaHeHHbIX B
anekTpoycTaHoBKax. [PUHATO, YTO NpUBeOeHHbIe 3HaYeHWs AeACTBUMTEeNbHbI B AManasoHe yactoT oT 15 go 100 Iy, npu
3TOM NOPOroBbl€ 3HAYEHWS Ha rpaHMUax 3TOro AnanasoHa YacToT Beille, Yem Ha vacTtote 50/60 u.

B gaHHOM npunoXeHuu, B OCHOBHOM, PacCMOTPEH PUCK BO3HMKHOBEHMA DX, KoTopasa ABNAETCHA OCHOBHOW MpUYun-
HOW NeTanbHOro UCXoaa Npw HECHACTHBIX CMy4asx B 3TOM AManasoHe 4acToT.

E.3 NonHoe ANneKTpu4yecKoe conpoTuBneHve Tena QOMaLWHUX X KUBOTHbLIX

Cxema ans onpegeneHnAa NonHoOro conpoTuBneHnA Tena npuBeneHa Ha pucyHKe E.1.
Tarke gaHbl cxembl Ans I'IyTeﬁ NnpoTeKaHWA TOKa, npeacTaBnALLNX HanbonbLwKn I'IpaKTM‘-IeCKMIFI WHTEpEeC, a UMeH-
HO, OT HOCa A0 4YeTbipex KOHEYHOCTEWN 1 OT nepeHnx 0o 3agHuX KOHEYHOCTEN.
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PldcyHDK E1— ﬂyTb npoTeKaHWAa ToOKa U NofiHoe CONpPoTMBNEHME COOTBETCTBYHLWKMX yacTten Tena KOpOBbI
NPy NYTHU NpOTEKaHWA TOKa OT HOCAa K YeTblpeM KOHEYHOCTAM

Haky . = Z,%R
Z,~R, 22 i R2
Z;~ R, 0
Z3 Z3
B

PucyHok E.2 — Cxembl 3ameLL,eHns ANns KMBOTHOTO MPW NPOTEKaHWW TOKa OT Hoca
[0 YeTblpex KoHeYHocTel (MyTe A) 1 OT NepegHUX KOHEMHOCTEN K 3aHKMM (NyTe B)

n puMmedaHune — [MonHoe conpoTuBneHne KOonbIT y4TEeHO B NONMHOM CONPOTUBIEHNA KOHEYHOCTEN.

E.4 BHyTpeHHee nornHoe ConpoTUBMeHWe Terna AoMallHMUX XUBOTHbIX Z‘-

BHyTpeHHee MonHoe COMpPOTUBMNEHME Tena MOXEeT pacCMaTpUBaThCS, MaBHbIM 0Bpa3oM, Kak peaucTuBHoe. Ero
3HAYEHNe 3aBMCHT, B OCHOBHOM, OT MyTW NMPOTEKAHWUA TOKA 1, B MEHBLUEN CTENEHM, OT NIIOLWAAN KOHTAKTA C aNeKTPUYECKOo
uensto. [na Nyt NpoTEKaHWs TOKA OT HOCA A0 BCEX YETbIPEX KOHEYHOCTEN M OT NepedHuX KOHEYHOCTEN A0 3afHuX, OC-
HOBHOE COMPOTWBIEHWE UMEIOT KOHEYHOCTM (NepedHue U 3agHue). YNpoLeHHbIe CXeMbl, MPUBEAEHHbIE Ha PUCYHKaX E.1
1 E.2, MOryT BbITb MPUMEHEHLI €CIN COMPOTMBIEHWEM TYNOBULA NpeHebperatoT.

Pesynetartsl M3MepeHlii NOKasbIBaIOT, YTO MOMHOE COMPOTMBIIEHWE 334HWMX KOHEYHOCTEH MeHbLUE COMPOTUBIEHUS
nepegHx KOHEYHOCTEN (ONA KOPOBbLI MPMMEPHO HAMOMOBUHY).

E.5 MNonHoe conpoTUBRNeHue WKYPbI U KOXK Zp

MonHoe conpotueneHue WKypbl CUNbHO 3aBUCUT OT BNaXHOCTW. B CyXKMX YCNOBUAX LLUKYpa MOXET CHUTaTbCA Npak-
TUHECKM N30NATOPOM NpPK HANPAXEHWAX 00 100 B Bkn4MTENBHO, UMES 3HAYEHUE Zp B OMana3oHe OT HeCKONbKUX OEeCAT-
KOB A0 HECKOJIbKMX COTEH KMMOOM.

MMonHoe conpoTuBneHre KoOxXum MoxeTt ObITb cMogenmpoBaHoO CXEMOW M3 aKTUBHbIX COI'IDOTVIBJ'IeHMI;‘I 1 emkocTen. OHa
COCTOWT U3 nonynpoBogALlero cnoda v, anA >XMBOTHbIX C MOTOBbIMW KaHanamu (I'IOTOBbIMIA }KEJ'Ie3aMI/I), N3 ManeHbKMX npo-
BOAALLMX anemeHToB. [onHoe CONpOTUBNEHWE KOXW CHMXaEeTCA MNPy BO3pacTaHUK TOKa.

3Ha4eHue nonHoro COMNPOTUBNEHUA KOXK 3aBMCUT OT HanpaxeHwd, ero 4actoThbl, ANWTENbHOCTU NPOTEKAaHWUA TOKa,
nnowagn KoHTakTa C aﬂeKTpMLIeCKDl?I uenkto, AaBneHWA B MECTE KOHTaKTa, CTeENEHW YBNaXXHEHUA KOXK U TeMNepaTypbl.
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E.6 lNonHoe (akTMBHOE) CONPOTUBIeHMe KonbiTa Z, Ry,

[MonHoe conpoTUBMNEHWE KOMbITA, B OCHOBHOM, UMEET PE3NCTMBHBIN XxapakTep. [Ins KopoBbl NPy HANPSKEHUAX A0
230 B moryT 6biTb MCNOMNb30BaHLI 3HAYEHWS, YKa3aHHbIe HbKe. HekoTopble M3MepeHUsi, BLIMOMHEHHbIE ANS KOMbITa No-
Lwanun (BMEecTe C NOJKOBOW) W ANS KOMbiTa OBLIbl, MOKA3bIBAKT, YTO MOMHOE CONPOTMBIEHNE NOLLIAOMHBIX KOMbIT HECKOSBLKO
BbILLE, @ COMPOTUBIEHVE 0BEYbMX KOMbIT 3aMETHO BhILLE MONTHOMO COMPOTUBIIEHUA KOPOBLWMX KOMbIT.

3HayeHua B Tabnuue E.1 nonyyeHbl NpyM M3MEPEHNUSX BO BNaXHbIX YCNOBUAX (3 %-HblA pacTBop xnopuaa Hatpus),
Ha 10 KonbITax KPYMHOMO poraToro cKOTa pasHbIX pa3aMepoB M Macchl. Pesynsrathk! MamepeHuii oBpaboTaHebl CTaTUCTUYECKN
B NpeanonoXeHun ob nx norapudMmYeckoM pacnpeneneHumn 1 nonyyYeHsbl 3Ha4eHUa ANs NPOLEHTUIEHBIX PAHIOB, PaBHLIX
5 %, 50 %, 95 %. 3Havenuna ukcupytoT Yepes 20 MC Nocne Ha4ana NPoTeKaHMA ToKa ANA HanpsKeHW B guana3oHe ya-
ctot ot 10 go 200 B. OT HanpspkeHUsA pesynbTaTel NPakTUYECK He 3aBUCHT.

Ta6nuua E.1—TlonHoe (aKTUBHOE) COMPOTWUBIIEHWE KOMBIT KPYNHOTO POraToro ckoTa (Z,, R,) Ansi NepemMeHHoro Ha-
npskeHua go 230 B skntounTensHo yactoton 50/60 My

3agaHHbIA NpoUEeHT 5 % 50 % 95 %
NnoronioBbA
3HaveHua conpoTUBNEHWS, 250 350 500
Owm, He Bonee

E.7 O6wwee nonHoe conpoTUBNeHue Tena Z;

O6uee nonHoe conpoTueneHne Tena MMeeT Pe3UCTUBHYHK N EMKOCTHYHO COCTaBnALWneE.

B CYXUX YyCrnoBUAX 6naro,qap;| M30MNALVNOHHBIM CBOWACTBaM LUKYpblI, ZT MOXeT OOCTUraTtb 3HAYEHWNIA OT HECKOMBKUX
AOECATKOB 00 HECKONMbKUX COTEH KMITOOM.

[1ns KWBOTHOrO, CTOALLErD Ha I'IDOBO,ElHLLI,eI:;i NMOBEPXHOCTK, CONMpPOTHUBNEHWUE ZT BKIOMaeT B cebs nonHoe conpoTue-
neHne KonbIT, Npru X Hann4inn.

E.8 HayanbHoe akTMBHOE conpoTUBneHue Tena R,

B momeHT NPUNOXEHNA HanpAXxXeHna NPpMKOCHOBEHNMA EMKOCTHW TENa HE 3apsXeHbl. Mo aton NpU4YKXHE, conpoTuBne-
HMEM KOXW Zp MOXHO I'IpEHEGPG‘-Ib. BcnegcTteure aToro, HavyanesHoe akTUBHOE conpoTueneHne RO npuMepHO paBHO CymMmmMe
BHYTPEHHEero NoONHOro CONpoTUENEeHNA Tena Z." 1 CONPOTUBMEHWA KONBIT, NPU UX HANU4YHUK. RO 3aBUCKT, B OCHOBHOM, OT NyTK
npoTekaHna ToKa WU, B MeHbLUEe CTENEeHW, OT NNnowain KOHTaKTa C 3NekTpu4eCKon Uenbto.

HavaneHoe akTueHoe conpoTUBneHne RO orpaHu4mMeaeT aMmnnuTyagy TOKa KOPOTKMX MMNYNbCOB, HANpUMep pa3spa-
Obl OT ANeKTpoorpaXgeHua.

E.9 3Ha4yeHus obLliero nonHoOro conpoTuBeneHns Tena Zy

B tabrvue E.2 npueBeneHsl 3Ha4eHns 06LLero NonHoro ConpoTUBMNEHNs TeNa KPYMNHOMo poraToro CKoTa Ha CUHYCO-
vnoaneHOM nepeMeHHoM Toke yactoton 50/60 My npu NyTn NpOTEKaHWA TOKa OT Hoca 40 BCEX YEThIPeX KOHEYHOCTER 1 OT
nepegHWX A0 3a4HMX KOHEYHOCTEM B CyXMX YCMOBWAX AN Cry4asl, KOraa »XMBOTHLIE CTOAT HA NPOBOASLLEM MOMY.

I puMeHaHne — ,D,J'Iﬂ APYTnX XMBOTHbIX 3HA4YE€HNA OGLL[EFO NONHOro CONpPoOTMBNEHWA TENAa HEN3BECTHbI.

M3mepeHua NpoBeneHbl MpU paznuyHbIX HAMPSXKEHUAX U UX Pe3ynbTaThl CHMTAKOT AENCTBUTENBHBIMK AMA HanpsaKe-
HWW npukocHoeeHs o 230 B skntouuTensHo. MNpr HanpsxeHuax meHee 100 B oHM MoryT paccmaTpuBaThbCcs B Ka4ecTBe
KOHCEPBAaTMBHOW OLEHKM, obecneynBatLlell 4ONONHUTENBHbIA YPOBEHL BE30MacHOCTHU.

Tabnuuya E.2— lNonHoe conpoTUBneHKe Tena KPyrnHoro poraroro ckota Z4 Ans nepemMeHHoro HanpshxkeHua ao 230 B
BKNHOMUTENBHO YacToTorn 50/60 My

3Ha4YeHns ConpOoTHUBIIEHMS, KOTOPLIE HE MPEBbILWEHs! AN 3a4aHHOM0 NMPOLUeHTa

noronosbsi, Om
MyTb NpoTexkaHus Toka ’

5% 50 % 95 %
OT HOCa K YeTbIPEM KOHEYHOCTHAM 220 300 425
OT nepegHUX KOHEYHOCTEN K 3a4HUM 600 850 1250

MpumMeyaHue — 3HaYeHUs OKpYrneHsl NpU cTatucTuyeckon obpaboTke gaHHbIX UaMepeHuin ana 80 ronos
KpyMHOro poraroro ckota.

Ha pucyHke E.3 npuseneHa cxema ansi oBLEro MONHOTO COMPOTUBNEHWS ANst 5 % MOronoBbsi KPYMHOMO pOraTtoro

cKoTa, NonyyYeHHas Ha OCHOBe AaHHbIX Tabnuu E.1 v E.2.
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R, =250 Om R, =250 Om

Ry R
R} =450 Om R3 =250 Om

R;=750m
o—_]

R; =450 Om R4 =250 Om

Ra Rs
R, =250 Om R4 =250 Om

AKTVBHOE conpoTtuBneHne R1 — Ond NyTW NpoTeKkaHWa TOKa OT HOCa 40 YeTbIpeX KOHEYHOCTEN

AKTMBHOE conpoTueneHue R,=R'; + R, — AnNa nyTu NpoTekaHUs ToKa OT TYNoBuULLa
00 NepefHWX KOHEYHOCTEN C KonbITaMu
AKTMBHOE conpoTueneHue R;=R'; + R, — AnNa nyTu NpoTekaHUsa ToKa OT TyNoBuLa
00 3a4HNX KOHEYHOCTEM C KOMbITamMm
AKTUBHOE CONPOTUBNEHUe R’y — ANA NyTU NpoTeKkaHWs Toka OT TynoBuLla
00 nepegHnx KoHevyHocTew Bes yyeta KonbIT

AKTMBHOE conpoTueneHne R', — ans nyTy NpoTeKaHWsi Toka oT Tynosuwa
3
0,0 3a0HUX KOHeYHocTen 6es yyeTta KonbIT

PucyHok E.3 — Cxema NornHoro conpoTUBEHWs Tera KPynHOro poraToro ckota 5 % noronoebs

E.10 3HauyeHUA Ha4yanbLHOro aKTUBHOrO CONPOTUBNEHUA Tena R,

MamepeHnsa AaHHOro CONMpOTUBRIEHWA HE NPOBOAMITUCH.

[NpUHAB, 4TO ANS KUBOTHLIX COOTHOLUEHWE MEXOY 3Ha4eHuaMM obLiero NormHoro conpoTUeneHus Tena Zy U Ha-
4anbHOTo aKTUBHOIO CONPOTUBNEHUA Ry, Takoe e Kak Ana Jyenoseka (no tabnuue E.1 npegensHoe sHaveHure Ona 5 %
Z;=650 Om u Ry =500 Om ans 5 % HaceneHns no 5.7), Nony4uM 3Ha4eH1s HavanbHOro akTUBHOMO CONPOTHUBINEHWS Tena
R}y KPYMHOIO POraToro ckoTa AnA NPOLUEeHTHOro paxra, paBHoOro 5 % NoronoBbsd, NpuBeaeHHbIe B Tabnuue E.3.

Tabnwuuya E.3 — HavanbHoe akTWBHOE CONPOTMBNEHKUE Tena Ry KpynHOro poratoro ckota

MyTb NpoTekaHwus Toka 3Ha4YeHuUss CONPOTUBINEHUS, KOTOPLIE HE NpeBLIWeHb! Ans 5 % noroncess, Om
OT HOCa K YeTbIpeEM KOHEYHOCTAM 175
OT nepenHUX KOHEYHOCTEW K 3aHUM 450

E.11 BospencTBMe CUHYCOMOANBLHOIO NepeMeHHOro ToKa 4acToTOM B Anana3soHe ot 15 4o 100 Ny
Ha [OMAaLUHWUX XXMBOTHbIX

E.11.1 Obwue nonoxeHusa

OanHble o BoznencTBuax B E.11, B ocHoBHOM, nony4veHsl Ha Yactotax 50 unu 60 My, Hanbonee pacnpocTpaHeHHbIX
B aneKTpoycTaHoBKkax. [pUHATO, YTO NPVMBEOEHHbIE 3HAYEHUA AENCTBMTENbHLI B AMana3oHe YactoT ot 15 go 100 Mu, npu
3TOM MOPOroOBbIE 3HAYEHWS1 Ha TPaHMLax aToro AnanasoHa 4acToT Bellwe, Yem Ha vactoTax 50/60 Iu.

B paHHOM pasgene, B OCHOBHOM, pacCMOTPEH PUCK BO3HUKHOBeHWUA OXK, koTopas ABNAETCS OCHOBHOW MPUYMHON
neTanbHbIX NCXOAOB MPU HECHACTHbIX Cy4Yasx B 3TOM AMana3oHe 4acToT.

E.11.2 MNopor peakuyuun

Moporu paannyHbIX BUOOB peakuuy 3aBUCAT OT psaa NnapamMeTpoB, TAKMX Kak Nrollaib KOHTAKTa Tena ¢ 3rnekTpo-
OOM, YCINOBUA KOHTAKTa (Cyxue, BNakHble, JaBNeHWe, TeMnepatypa), Buaa peakuun (OBWKEHWE MbILLL, CHUKEHUE Bbipa-
©OTKM MOMOKa ANs KOPOBbLI), a TaKKe OT BMOA KMBOTHOTO M ero (oM3NONorMiecknx XxapakTepucTuk.

HekoTopble M3amMepeHUs NOKasbiBaT, YTO MOPOr peakuuMM KpynHOro poraToro ckoTa COCTaensieT NpubnmanTensHo
3 MA ana kaxgon koHewHocTu. OTaenebHbIE UCCNenoBaHWsA NPOBEAEHEI C TOYKM 3peHua cnocobHocTy ybexaTs, BelpaboTku
MOMOKa U T. M., HO OHW HE UMEIOT NPaKTUYECKOM NMOMb3kl B OTHOLLEHWW MEp 3aLUUTLI OT NMOPaXKEHUSA ANEKTPUYECKM TOKOM).
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E.11.3 NMopor ®X

Moporn ®X 3aBuCAT OT BWAA KUBOTHOMO U OT €ro (hU3MONOrMYeckMx NapamMmeTpoB (CTPOeHWe Tena, COCTOSHWUE
hyHKUWK Cepala U T. N.), a TakKe OT SNeKTPUYecKUX NapaMeTpoB (ONUTENLHOCTL NPOTEKaHWA TOKa, BUA TOKa U T. Mn.).

[ns cuHycomaaneHbIX TOKOB YacToToi 50/60 MU cyulecTByeT 3aMeTHoe CHUXeHWe nopora ombpunnayuum B crydae,
€CNW TOK NpoTeKaeT Aonblue ANMTeNbHOCTU OAHOr0 cepaeyHoro umkna. MNpuyrHon gaHHoro achdexTa AaensaeTcs yBenuye-

HWe HeOOHOPOAHOCTM COCTOSHUA BO3DYX(OEeHMA cepaua BCNeacTBMe IKCTPacKHCTON, BbI3BaHHbIX NPOTEKaHWeM ToKa.
Ha pucyHke E.4 nokasaHo pe3koe uaMeHeHue nopora ®XK ans osell.

MuHUManbHbIA TOK hubpunnsaumm I, A

r
20
x XX
10 H=%
%
A
5 AY =
N *K 02X
X
2 A %\Aﬂiﬂ p')(x \ o]
A % &
a
x
1
0,5 =
K .
“ Mﬁj_
[ 1]
0,2
0,1 .
001 002 0,05 0,1 0,2 0,5 1 2 5 10

CeppaeuHble UMKnbl
JnuTensHOCTL NpoTeKaHws Toka f, ¢

MpumevyaHune — [QNUTenbHOCTb BO3OENCTBUA AaHa KpaTHO cpeaHen AnuTenbHOCTKU cepageyHoro uukna (0,45 c)
Ha NepeMeHHOM HanpshKeHun yacToToin B0 MU ANs NyTW NpoTeKaHUs Toka OT NepeaHux KOHEYHOCTEN K 3a4HUM.

OnuTenbHOCTb NPOTEKaHWs ToKa:
A—0,03c;o—01¢c;x—012c;0—047c,e—3¢C

PucyHok E.4 — ®X ona osey,

Tatnuua E.4— lNMopor XK ona pasnuyHbiX BUOOB 4OMALUHUX XUBOTHbLIX NMPW NPOTEKaHUK NEPEMEHHOro ToKa 4acTo-
Toi 50/60 Ny gnuTenbHoCTL 3 ¢

CpenHssa macca MuHUManbHbLIA Tok hmbpunnaymm
Bua KMBOTHOro

Tena, kr Cepaua, r CpegHun, A OunanaszoH, A
CBUHbBA 79 300 0,24 010,17 po 0,27
Osua 56 270 0,25 010,16 go 0,39
TeneHok 70 420 0,31 010,21 po 0,47
[oHun 115 — 0,3 010,16 go 0,41

MpumeyvyaHnue — [Onanowagen AaHHbIX ANA BKKYeHWA B Tabnnuy HeQoCTaTOuHO.

M3 atMx gaHHelX cnegyert, 4Tto nopor ©XK (cm. Tabnuuy E.4) B npegenax ogHOro BMAa XMBOTHbLIX HE 3aBWCKUT OT
Macchl XMBOTHOro. Ha pucyHke E.5 npyveefeHa 3aBUCMMOCTE MUHUMANLHOTO Toka (hruBpunnaumumM ogHoro BUAa KUBOTHBIX
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(oBUbI) OT Macckl Tena. Ha pucyHke E.6 gaHbl 3aBMCMMOCTM MUHUMAaNbHOIMo Toka XK oT Macchl 4na pasnnyHbIX BUOOB
JOMAaLUHUX XUBOTHbIX.

MuHUManbHbIA ToK hrBpunnaumm I, mA

|
400
o
360
0
320
o) o 9o
o o
280 5 do 5
5 ©
240 . 5
C
200 =—T=
o
160 e e
120 ==

30 40 50 60 70 80 90 100
Macca Tena, Kr

PucyHok E.5 — MunumanbHbin Tok XK ana oBel B 3aBUCMMOCTKM OT MX MacChl AN BpeMeHW NpoTeKkaHus Toka 3 ¢

MuHWManeHbIA ToK hubpunnsauum f, mA
A

0,36

0,32 A
TensaTta A

0,28

MoHwn X

Osupl O

0,24

CBUHBbM

0,20

0,16

0,12

0,08

0,04

0 -
30 40 50 60 70 80 90 100 110 120 130

Macca Tena, kr

PucyHok E.6 — MuHumansHeii Tok XK (cpenqHee 3HadeHue) AN pasnuyHeix BUO0B
KMBOTHBIX B 3aBUCUMMOCTK OT MX MacCkl ANs BpeMeHW NpoTekaHus Toka 3 ¢
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MpunoxeHune X
(cnpaBo4Hoe)

YucneHHble 3Ha4YeHUA BerHEﬁ rpaHuubl YA3BUMOCTU U HUXHEN rpaHuubl YA3IBUMOCTH

[Mopor ®XX cepgua npw 3agaHHOM hopMe cUrHana Toka — 3aTo MUHMMAarbHOE 3Ha4YeHWe TOKa, NPWU NPOTEKaHUKN KO-
Toporo 6yaeT Bo3Hukate O, BaxkHo onpegennTe 3TK NOPOrv ANs TOKOB pasnvyHblX GOpM curHana.

Oedunbpunnaumns — 3To MeToq TepaneBTUYeCcKoro Bo3gencTBus, NpMMeHseMblid AN npekpaweHns XK cepgua.
3TOT Npouecc BKMYAET B ceba NpoxoxaeHne UMNYNbLCHOrO Toka BoMnbLIOK aMnnuTyabl Yepes cepale, HaxoaAuleeca B
npouecce O, uMmetoLlee LENbLI0 ee NpekpalleHne.

KoHcTpykunst aedurbpunnaTopa He paccMaTpuBaeTCA B HACTOSLEM CTaHAAPTE, OOHAKO, TEPMUHBLI BEPXHAS U HIXK-
HAA rpaHULbl YA3BUMOCTU YacTO UCNONb3YT B 3TOM CMbICHE.

CyllecTByeT granasoH 3HauyeHWid TOKOB, Bbi3biBatowwmnx ®XK B criyyae, ecrnv OHM NPOTEKAKT B TeYeHWe YA3BMMOro
nepuoga. B coBpemeHHo nuTepaType BbiCKa3blBakT NPeAnonoXeHWs, YTo TakMe e KOPOTKME MMMYNbChl 3Ha4YUTeNnbHON
amMnnuTyabl, NPU UX NPOTEKAHWW BHE NPEAENoB YA3BUMMOro nepuona, He BoizsizatoT X, a TonbKo MHULMUPYIOT 4OMNOMHKU-
TensHoe cokpalleHve cepaua. Ecnuv k cepauy B TOT e MOMEHT CEpAEYHOro LMKMa NPUIOKUTL KOPOTKUE MMMYNbCLl TOKa
(onuTensHocTeio 0T 3 Ao 10 Mc), uMerowme 6ONbLIYI0 amnnUTyay, TO cepaue noasepraeTca HagexkHon gedubpunnaumu.
OTOT ypoBEHb ABNAETCA BEPXHEW rpaHyuUen yaA3BMMOCTM MUokapaa. MHOrouncneHHele MccneqoBaHna nokasanu, YTo OH
ABNAETCA noporoM gedmnbpunnauvyM Mrnokapaa, NpuM4emM aToT NapaMeTp BaKeH, Hanpumep, nNpy onpegeneHu HacTpoek
WMMNIaHTUPYEMOTO cepaeyvHoro nedubpunnaropa.

HwxHAA rpaHvua yassuMocTy npeacTtaenseT cobor nopor XK.
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MpunoxeHune K
(cnpaBo4Hoe)

MpUYNHBI BO3HUKHOBEHUSA CDHSPPIHHHLWIH Kenygo4koe

Gubpunnauua xenynodko (PXK) — 310 ABNEHWE, KOTOpPOE CMOMKW U3YYKTb Nydlle nocne Toro, kak 6einn obHa-
pyXeHbl 3aNeKTpuYeckne ABNeHns, conposoxgawwme paboty cepgua. OCHOBHON MExaHW3M 3TOW HEeHOpManbHOW, Kak
npaewnno, NpYBOAALLE K NneTanbHoOMYy UCXo4y, CepAevHON AeATenbHOCTW COCTOMT B TOM, YTO BO3HWMKawowwme npyu PXK
ManeHbKkne 06beMHbIe KpyroBble BOMHBI BO30YXOEHWA CHUXAIOT BO3MOXHOCTM MO HArHETaHWI0 KPOBWU A0 MUHUMASBEHOTO,
HeadheKTNBHOTO, NTIOKANBHOIO YPOBHSA, B OTMIMYME OT HOPMAarbHbIX NPAMBIX, CUMBHBIX W 3 (eKTUBHbLIX NPOLECCoB BO3-
OyKOEHUS U COKpPaLLEHWS KEenya04KOB.

MpuunHa HeoXMAaHHOTO NEpPexoaa oT HOPManbHOW cepaeYHOR AeATeNbHOCTU K Havany X nexxuT B eCTECTBEHHOW
HeoQHOPOAHOCTU B Mpedenax hasbl aNeKTpUYeckoi penonsapusaummn TKaHen Xenyao4ykoB. [aHHyio a3y HasbiBakoT ysa3-
BMMOM, TaK KaK BHELUHWIA UMMYNbC NOCTOAHHOIO WM NEPeMEeHHOro TOKa B TeMEeHWe 3TOro Nepruoda MOXKET Bbi3biBaTh P,
X MoXET Takke BOZHUKAThL Npu BeICTPOM NoAXBaTe BHELWHEro Bo3byXaeHMA TKaHaMKW cepaua.

JkcnepurMeHTankeHbIE U TEOPETUYECKWE CCNENoBAHWA NOKasank, YTo NPoLEeCcChl oKkaszanuck Bonee CnoXHLIMK, YeM
TOMBKO B OTHOLLEHWW KPYrOBbIX BONH BO30yxOeHWs. bonee crioxHele hopMbl CUrHAMoB TaKkke NPUMBOOAT B BbIBOZY, YTO
npoLecchl BO3HUKHOBEHWSA M JanbHENLEro CyLLecTBOBaHNA ©X MMeroT oNONHUTENbHbIE BNUAIOWME d)akTopbl No cpas-
HEHWIO C NPOCTON TEOPWEN MOBTOPHOIO BO3BYKOEHUA. 3TV OTKPbITUA NPUBENW K Pa3BEHYaHWIO TEOPUW CNparbHbIX BOMH
¥ NOABNEHUIO TMNOTE3bl OAMHOYHBIX M MHOTOKPaTHBIX ManeHbKWUX BOSH.

BeposTHocTe Havana XK yBenuuueaeT npeaLlecTByioWan 3KcTpacucTona *Kenyao4ykos, U Yyem Bonee 4acto oHa
BO3HUKaET, TeM Bonee onacHeiMu MoryT BbiTe nocneacTeus (cm. FTOCT P 70646.2). MNpu4rHON 3TOro SIBNEHWs: CTaHOBUTCA
YBENUYEHNE HEOOHOPOAHOCTU B TEYEHWE PENONApM3aUnM XenyqodKoB Kaxabld pas, Korga BO3HWMKAET IKCTpacucTona.
BHyTpeHHUM CnosiM CTeHKM xenyaodka TpebyeTcs bonbliee Bpems AN penonapusaumu, Yem BHELLHWM, W 3Ta pasHuua
BO3pacTaeT C yBenn4yeHueM 4acToThbl BO3HUKHOBEHWA 3KCTpacucTon, Y4To hopMupyeT ocHoBy Ans Havana $XK. CkasaHHoe
BEPHO W ANs NOCTOAHHOIO TOKA, YTO OBBACHAET, NOYEMY NPOMCXOANT hMBPUNNALMA Ha NOCTOAHHOM TOKE.

MpekpaweHue ®X HaseiBaloT gedubpunnayuen. B HacTodwee BpeMa Aeubpunnaumio BEINONHAKT C NOMOLLbIO
AByxdasHoro paspaga. EcTb Tpy ocHOBHLIE TeopUW Aedunbpunnaunm:

- MPOrpeccuBHas genonapusauns;

- MOBbILLIEHME NOpora yA3BUMOGTH;

- MOBTOPHOE BO3byxAeHMe C MOMOLLBIO 3MeKTpoaa.

Llenb nepsoi thasbl AerbpunnsaUMOHHOTo paspsga — cooblWmTe 3apsa MembpaHam Gonbluer YacTu KNeToK cepa-
ua ¢ NomoLLb paspaga anutensHocTe oT 3 Ao 10 mc. Llenb BTopon dhaskl — BepHYTh 3apsa MeMbpaHbl KNEeTOK K HYIH.
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MpunoxeHue K
(cnpaBo4Hoe)

Mpumepbl pacyeToB Z1

PacyeTbl TOKOB MPMKOCHOBEHWA [ BaXHbl ANA OLEHKUM MEPONPUATWIA MO 3alKUTe OT NMOPaXeHUs aNeKTPUYECKM
TOKOM W ANSA paccrnefoBaHna HeCHACTHbBIX CNy4aeB C 3MNeKTPUHECTBOM.
ToK NPUKOCHOBEHWS /- paccHnTbIBatOT No hopmyrne

U
o ==L, .
T Zr 1}

rae UT — HanpsaxeHwe NpUKoCHOBEHWA,
ZT — obwee nonHoe conpotuBreHne Tena 4yernoBeka npu1 3agaHHoM nNyTu nNpoTekaHmd ToKa, nnowann KOHTakTa .
SﬂeI{TpMHECKOl;I Uuenbio M yCnoBUAMKW B MECTE KOHTaKTa.

[MpuvBeaeHHbIE HIKE pacyeTbl OCHOBaHbI Ha AaHHbIX COOTBETCTBYIOLMX Tabnuy HacTosALWero cTaHaapTa W Bbinon-
HEeHbI ANA NPOUEHTUNBHOrO paHra, pasHoro 50 % (1. e. ana 50 % HacenenwA). [MpoueHTUNBHLIA paHr, paBHbein 50 % B3AT
MOTOMY, HYTO 3HAYEHWs1 ANS HETO ABNSITCA Hanbonee HadeKHbIMU CO CTaTUCTUYECKON TOYKWN 3pEHUs.

[MpuBeaeHbl YeTblpe NpUMeEpa PacHeToB:

1) HanpskeHuA npukocHoeeHUs cocTaenaT 100 n 200 B, KOHTaKT C 3NeKTPUYECKOW Lenbi NMPOMCXOOUT B CYXMX
YCMOBWSIX, TOK POTEKAET OT KUCTEl PyK A0 CTYMHEN HOT, NMoLLaab KOHTaKTa ANst KUCTel pyk cpeaHsis (nopsigka 1000 mm2,
Tabnuua 4), ana ctynHer — Bonbwan (tabnuua 1);

2) HanpspkeHua npukocHoBeHUa cocTtaBndaoT 100 B 1 200 B, KOHTaKT C 3aNeKTpUyecKon Uenbio MPOUCXOOUT B CYXUX
YCMOBUSAX, TOK MPOTEKAET MEXAY KUCTAMM PYK, NMoLWaas KoHTakTa ManeHbkas (nopaaka 100 mm2, Taénuua 7);

3) HanpskeHve NPMKOCHOBEHWA cocTaBnseT 25 B, KOHTaKT ¢ anekTPUYeckon Lienbio NPOMCXOoauT B YCNOBUAX YB-
NaKHeHWs COMEeHoN BOAOW, TOK MpoTekaeT OT KUCTeN pyK A0 TynoBwLla, nroljafb KOHTakTa Ans KMCTel pyk bonblias
(nopsgka 10 000 mm2, Tabnmua 3) U oueHb Bonbluas ANs TYNOBULLA (COMPOTUBIIEHWEM KOXM npeHebperatoT). [JaHHas
CUTyaums MOOENMpYeT YenoBeka, cuasiuero Ha semne u obermMun pykamu gepxallero yctpoicteo knacca lll (¢ nutaHuem
OT CBEPXHU3KOTO HAMNPSXKEHWUS), B KOTOPOM NMPOU3OLLNO NOBPEXAEHWE U30MALMN;

4) B pacyeTax 3Ha4YeHWA OKpYyrneHbl ¢ TOYHOCTLI0 Ao 5 Owm;

5) npu HanpsixKeHun npukocHoBeHua 1000 B 1 Bonee nnolwanb M YyCrNOBUA KOHTaKTa, BMO Hanps:KeHUs He OKasbl-
BalOT 3aMETHOro BNUSHWUA Ha 3Ha4YeHWe akTMBHOMO COMpoTMBIeHMs Tena. [puHATEIN NyTb NpoTeKaHWs ToKa ModenupyeT
YyernoBeka, CMASLEro Ha 3eMne 1 NPUKaCcaloLErocs ronoBoM K NPOBOAHUKY MO BbICOKMM HaNpsiKeHUem.

Mpumep 1— HanpseHna npukocHoBeHWs coctaenaoT 100 1 200 B nepemeHHoro HanpsikeHus YactoTtoi 50/60 I,
KOHTaKT C 2NEeKTPUYECKON Lenbio NPOMCXOOMT B CYXMX YCNOBUAX, TOK NPOTEKAEeT OT KACTEeW pyk OO0 CTYNHEeW Hor, nrnowiagb
KOHTaKTa Ansa KUcTew pyk cpegHss, Ans cTynHen — BonbLias.

MpuHATLI credylolme yCroBHble 0603Ha4YeHus:

Z1p (H-H) — obuiee nonHoe conpoTueneHre Tena npu GoMbLUOA NNowaaW KOHTaKTa ¢ 3MNeKTPUYECKON Lienbio 1
NyTW NPOTEKaHWS ToKa Mexady KUCTAMMW PyK;

Z1p (H-F) — obulee nonHoe conpoTUBnNeHKe Tena npy 60nbLUIOKA NNOLWAAN KOHTAKTa C 3NEKTPUYECKON LEnNbIo 1 My TK
npoTeKaHWs ToKa OT KUCTU PYKU A0 CTYNHWU HOTW;

Z 15 (H-T) — ofiee nonHoe conpoTUeneHue Tena npy GonbLIoK NNOLWAAN KOHTAKTa G 3NeKTPUYECKON Lenbi 1 NyTu
NpoTeKaHWs ToKa OT KUCTK PYKKU 40 TYNOBULLA;

Zp (H-T) = Z1, (H-H)/2;

Z1p (T-F) — obLuee nonHoe conpoTueneHue Tena npu 6onbLIoK NMNoLWaaW KOHTakTa ¢ 3NeKTPUYECKoW LeMbIo 1 MyTu
npoTeKkaHwsa Toka OT TYNOBULA A0 CTYMHW HOTW;

Zip (T-F) = Z1p (H-F) — Z1, (H-T);

Zrg (H-H) — obuwee nonHoe conpoTuenexuve Tena npu CpeaHen Nnowanm KOHTakTa ¢ aNeKTpUHECKON LenbIo 1 nyTu
NpoTEKaHWs ToKa MeXay KUCTAMU PyK.

3HaveHna Z1, (H-H) ana GonbLuoi nnoliaan KoHTakTa npueedeHsl B Tabnuue 1, sHadenns Zrg (H-H) ana cpenHei
nnowaan KoHTakta — B Tabnuue 4.

PacueTt ons npoueHTUNLHOro paHra, pasHoro 50 %, BeINOMHAOT cregytowmm obpasom.

Zy (H-H) cocraensaet 1725 Om (npn 100 B) n 1275 Om (npn 200 B) Ana nyTu npoTeKkaHna Toka OT KACTK PYKK A0
CTYMHW HOMW ¢ KoadhdomumeHTom 0,8.

MpumeyaHue — CornacHo HEKOTOPLIM M3MEPEHUAM 3Ha4YEHUE MOMNMHOIO CONPOTMRMNEHNUS AN NyTW NpOTeKaHus
TOKa OT KUCTW PyKM OO0 CTYMHW HOTW HUKE MOMHOrO COMPOTWUBIEHWA ANS NyTWM NPOTEKaHWUA TOKa MeXay KACTAMU pyK Ha
10 % — 30 %. B3siB B ka4ecTBe cpegHero 3HaveHus 20 %, nony4um koadcurumeHT 0,8.

Z1p (H-F) coctaenaet 1380 Om npu 100 B 1 1020 Om npu 200 B.
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Z1 (H-T) BoumncnswoT no dopmyne Zo, (H-T) = Z1, (H-H)/2.

Z;, (H-T) =860 Om npm 100 B n Z7, (H-T) = 635 Om npu 200 B.

Orcioga, ¢ ydetoM Zpy (T-F) = Z44 (H-F) — Z14 (H-T), nonydaem Z, (T-F) = 520 Om npu 100 B u Zp, (T-F) =
=385 Om npu 200 B.

[ns cpenHeit nnowaau koHTakTa (nopsiaka 1000 mm2) us Taénuusl 4: Zrg(H-H)=5200 Om npu 100 Bu Z15 (H-H) =
= 2200 Om npwu 200 B.

Orcioga, ¢ y4eToMm Zog (H-T) = Z15 (H-H)/2, nonyvaem Z;5 (H-T) = 2600 Om npu 100 B u Z15 (H-T) = 1100 Om npm
200 B.

Oﬁlu.lee MonHoe ConpoTUBMeHe Tena ZT'= Za (T-F) + Zyg (H-T).

Z+ =3120 Om npu 100 B v Z; = 1485 Om npu 200 B. !

[Npw napannenbHoM COEAUHEHUN OBYX NYTEA KUCTb PYKM — cTona Horn Z,= Z;/2, Toraa Z+= 1560 Om npu 100 B
n Zy =740 Om npu 200 B.

Ortcrona Tok npukocHoBeHus [ = 65 MA (npu 100 B) u /= 270 mA (npu 200 B).

PesyneTtathel pacyetoB obbeguHeHbl B Tabnuue K.1.

Tabnuya K.1— 50-i npoueHTUNE 0BLLEro NoNHOro CoONpoTUBNEHUS ANS NyTH NPOTEeKaHWsA ToKa OT KMcTen obeunx pyk
00 CTynHer o6enx HOr Npu cpegHel NMoLwaaun KoHTakTa ans KMcTel pyk 1 6onbLUICIA NNoLaam KOHTakTa Ana CTynHeR Hor,
C y4eToM KoadrchmumeHTa CHKeHNSA 0,8, TOKM NPUKOCHOBEHWS [+ 1M 3NeKTPOGMN3NONorMieckme peakumm

Mankics Monxoe Monkcs 3nekTpoduranonornyeckasn
HanpsikeHue COMPOTUBNEHWE ANS | conpoTUBnEHWe Ans | conpoTueneHue Ans Tok caK Mpﬂ e TR IEHEETH
NMPUKOCHOBEHWS, | NYTW KUCTb PYKM — | MNYTWU KACTE PYKW — nyTn 06enx KUCTN | NPUKOCHOBEHWS E OTEKanpSl TgKa 076
B Tynoeuwe CTynHA Horv Z 1, pyK — CTynHU obeunx I MA P 30 MG A
Zrg (H-T), Om (T-F), Om Hor Z,, Om
KopoTkue
100 2600 520 1560 65 p
nogepruBaHunsa
Tskenoe nopaxeHue
ANEKTPUHEeCKUM TOKOM
200 1100 385 740 270 '
CKa4oK Ha MecTe,
CyOopOoru B pykax

Cnegyet 06patuTe BHUMaHWe Ha TOT hakT, YTo npu U= 200 B TOK NPMKOCHOBEHWSA B YeTbipe pasa Boille, Yem npu
100 B. Ecnn onuTenbHOCTL NpoTekaHus Toka npeebickT 0,2 ¢, TO C BbICOKOW BEPOATHOCTLIO Nponsornaetr ®X.

Mpumep 2 — HanpsxeHus npukocHoBeHus coctaensoT 100 n 200 B nepemeHHoro HanpsxeHnua yactoton 50/60 My,
KOHTaKT C 3NEeKTPUYECKOW LIEMBIO NMPOUCXOOWUT B CYXMX YCNOBUSX, TOK NPOTEKAET MEXAY KUCTAMK PYK, NMoLanb KOHTakTa
ManeHbKkas (anektpogbl Tuna C, Tabnuua 7).

Ob6Lwee nonHoe conpoTUBREHWe Tena npyv Manon NMowadM KOHTaKTa B CyXUX YCMNoBWMAX cornacHo tabnuue 7
Z e (H-H) coctasnset 40 kOm npu U= 100 B 1 5.4 kOm npu U, = 200 B.

Tokun nprkocHoBeHWUA cocTaeAaT /= 2,5 MA npu 100 B 1 /=37 MA npu 200 B, npuyem nocnegHee sHaveHue Bce
elle Hwke nopora ®XK. Mpn Gonbluei ANMTENLHOCTH NPOTEKAHUA TOKa (HECKOMbKO CeKyHa) nocne npobos koxu (£ co-
cTaeuT npubnuantensHo 1000 Om), /- npesbicuT 0,1 A, 4TO CTAHET NPUYMHOR NETAnNLHOMo Ucxoda.

Mpuvmep 3 — HanpskeHwne npuvkocHoBeHus coctaensaeT 25 B nepemeHHoro HanpspkeHua Yactoton 50/60 Iy, KoH-
TaKT C INEKTPUYECKOW LIeMbi NMPOUCXOOWUT B YCMNOBWAX YBNAXHEHWS CONEHOW BOAOW, TOK MpoTeKaeT OT KMCTeW pyK Ao
TYNoBULLA, MOWaAb KOHTaKTa Ans KUCTel pyk b6onbluasa u odeHb Gonbluan ons Tynoeuwa (ConpoTUBNEHWEM KOXU npe-
HeBperaem).

O6uwee nonHoe conpotusnenune Tena Zr (H-H) = 1300 Om npvHumaroT no tabnuue 3 Anst NPOLEeHTUINBHOIO paHra,
paBHoro 50 %.

Orciona, ¢ ydetom Zyy (H-T) = Z44 (H-H)/2 = 650 Om.

MNpw pykax, NPUKOCHYBILMXCA NapannensHo, Nonyunm Zy = Zr, (H-T)/2 =325 Owm.

Ortcioga TOK NPUKOCHOBEHWUA [+ =77 MA.

HecmoTpsa Ha nprMeHeHne ©e30MacHOro CBEPXHM3KOTO HaMPSKEHWUs!, MPOMCXOOUT NopaXKeHWe aNeKTPUYECKUM To-
KOM, COMPOBOXOAEMOE CUMBHBIMU HEBBIHYXAEHHBIMU MbILUEYHBIMW PEAKLMAMM, HAXOOAALWMMUCS Oaneko 3a NoporoM oT-
nycKaHus.

Mpumep 4 — lpefenebHble 3Ha4YeHWSA MOMHOMO COMPOTUBIIEHWA MPU NYTWU NPOTEKaHWA ToKa MeXOy KUCTAMU pyK
ona HanpsbkeHud 1000 B m Boiwe ans 5 %, 50 % m 95 % HaceneHus coctaensawT 575, 775 n 1050 OM COOTBETCTBEHHO.
Mpy TAKOM HanNPsHKeHUK CONPOTUBNEHWE KOXM NpeHebpexumo Mano. Npu onpedeneHin CONPOTUBNEHNSA Zy ¢ NOMOLLbKO
pycyHka A.2, 3Ha4eHWUs1 CONPOTUBIMEHWS MPKU MYTU NPOTEKAHWUA MEXAY KUCTAMW PyK OOIMKHBI BbITe cHWkeHbl oT 10 % Ao
30 %, kak ykasaHo B npumeydarHuu 1 k Tabnmuam 1 — 3. MNpuHumasn cpegHee 3HadeHuve 20 %, nonyyaem 3Ha4eHue NonHoro
CONPOTUBIEHUA ANA MNYTKM NPOTEKAHUA OT KACTW PyKKU 0 cTynHK Hork 460, 620 n 840 Om COOTBETCTBEHHO.
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C yyeToM KO3hPULMEHTOB, NPUBEAEHHBIX Ha PUCYHKe A.2, pacyeT 0BLUIero nonHoro ConpoTUBneHua Z; Tena Je-
NOBEKAa, CUAALLErO Ha 3EMIE U KacaloLLerocs roroBor NPOBOAHUKA MO BLICOKMM HAMPSKEHWEM, BbIMMSAUT CREayoLWLUM
obpasom:

ana 5 % Zy=460(0,10 + 0,013) = 52 Om;

ana 50 % Zy =70 Owm;

ana 95 % Zy =95 Om.

B naHHOM npumepe 3Ha4yeHUA TOKOB NMPUKOCHOBEHUSA COCTaBAT AECATKM aMmnep W Npu DOMNbLUMX HanNpsKeHWax ByoyT

YBENUYNBATLCA.
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YOK 621.316.92:006.354 OKC 13.260

KnioyeBkle crnoea: BO3aeNCTBME ANeKTpu4ecKoro Toka Ha nogen n goMalHWX XWUBOTHbIX, 0OLKWE acnekTol,
TDEGOBBHHH, NMoJtHOE 3NEeKTpu4eCKoe CoONpoTUBIEeHWe Tena, NOporoeblie 3Ha4eHMA TOKa Yepesd Terno

Penaktop H.B. TanaHosa
TexHwdeckuin pegaktop B.H. lNpycakosa
Koppektop C.B. CmupHosa
KomneloTepHas BepcTka E.A. KoHdpatuogol

Cparo B Habop 19.06.2023. [MoanucaHo B nedats 06.07.2023. dopmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 6,98. Yu4.-u3a0. n. 6,78.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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