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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NMOAIrOTOBJIEH OTKpbITbIM akuuMoHepHbIM 00LECTBOM «Bcepoccuncknn HaydHO-UccneaoBaTe-
NbCKNA, MPOEKTHO-KOHCTPYKTOPCKUA N TEXHOMOTMYECKMA MHCTUTYT KabenbHoW npombilwneHHocTu» (OAO
«BHUWKT1») Ha ocHOBe cCOOCTBEHHOIro ayTeHTUYHOrO Nepesoda ctaHaapTa, yKkasaHHOro B NyHKTe 4

2 BHECEH TexHun4yeckum komutetom no ctaHgapTusauun TK 46 «KabenbHble nagenusa»

3 YTBEPXOEH W BBEAEH B JEWCTBUWE MMpukasom ®enepanbHOro areHTCcTBa rno TEXHUYECKOMY
perynupoBaHuUo M MeTponornm ot 26 nroHA 2009 1. Ne 215-cT

4 HacTtoawnn ctaHaapT naeHTudeH mexagyHapogHomy ctaHgapty MOK 60949:1988 «PacyeT Tepmu-
YeCKM OONYCTUMbIX TOKOB KOPOTKOro 3aMblkaHUS C y4eTOM HeaamnabaTtudeckoro Harpesa» (IEC 60949:1988
«Calculation ofthermally permissible short-circuit currents, taking into accountnon-adiabatic heating effects» ) C
NameHeHnem Ne 1:2008, koTopoe BblAeneHo B TEKCTE cneBa ABOUHOW BEPTUKATNbHOW NMNHUEN.

[Tpyn NpUMeHeHNN HaCTOALLEro cTaHaapTa pekoMeHayeTcsl UICNONb30BaTb BMECTO CChINMOYHbBIX MeXayHa-
POAHLIX CTAHAAPTOB COOTBETCTBYIOLWME UM HalUMOoHanbHble cTaHgapTel Poccunckon @eaepaun, cBeaeHUa o
KOTOPbIX NpuBedeHbl B AONMONMHUTENBHOM NprunoXxeHun B

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOopMaUUOHHOM yKa3zamere «HayuoHalnbHbie cmaHoapmsai», a meKkcm UaMeHeHUU U rMorpagoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHGhOPpMaUUOHHbIX yKalamernsx « HauuoHanbHbie cmaHoapmeiy. B cnyyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 e)XXeMeCsIYHO U30asaeMoM UHGPOpMaUUOHHOM yKa3amerie « HayuoHarnbHbie cmaHOapmebil»y. Coomeemcemaey-
rowas UHopmMauus, yeeooMrieHuUe U meKcmsbi pa3Melwaromcs makxe 8 UH(popMayUoHHOU cucmeme oblyez2o
rofib308aHUsT — Ha ouyuanbHoM calime PedepallbHO20 a2eHmcemaea rio mexHU4ecKoMy peaynupogaHuro U
Memposioza2uu 8 cemu MIHmepHem

© CtaHgaptuHdopm, 2009

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

PACYHET TEPMUYECKUN JONYCTUMbIX TOKOB KOPOTKOI'O SAMbIKAHUA
C YYHETOM HEAOUABATUYHECKOI' O HAI'PEBA

Calculation of thermally permissible short-circuit currents,
taking into account non-adiabatic heating effects

[laTta BBeaeHna — 2010—01—01

BBegeHue

MeToa pacyeTa HOMUHAaNbHBIX XapaKTepUCTUK NoOOro TOKONPOBOASILLErO 3nemMeHTa Kabens npu KopoT-
KOM 3aMblKaHWUN 0ObIMHO OCHOBBLIBAETCA Ha NPeANONOXXEHUN, YTO TENSIO COXPaHAETCS BHYTPU TOKONPOBOAsLLe-
[0 9NnemMeHTa B TedYeHUe BPEMEHU KOPOTKOro 3aMblkaHUa (T. €. UMeeT MeCcTo aamabaTuveckun Xapakrep
Harpea). OgHako BO BPeMsA KOPOTKOro 3amMblkaHUs NpoucxeguT YacTudHaa nepedada Tenna B cocegHue
KOHCTPYKLUUOHHbIE MaTepuans.l, U3TO crneayeT yduThiBaTh. B HacTosweM cTaHaapTe npuBedeH NpocTon Metoa
yuyeTa HeaanabaTUYecKoro Xxapakrepa Harpesa npu pacHyete HOMUHaNbHbIX XapakKTePUCTUK B YCITOBUSIX KOPOT-
KOro 3aMblkaHud, obecnevMBalolMA NonyvyeHUe OAUHAKOBBLIX 3HAYEHUW pasfIMYHLIMUA paspaboTuUMKaMu.
CyLlecTBYIOT MeTodbl pacyeTa ¢ UCNONb30BaHMEM KOMMbOTEPA, HO OHW He HaMHOro ToYHee U CIULLIKOM
CNOXHbI AN cTaHgapTUsauun.

B npmnBeaeHHbIX dopMynax coaepXaTcd BeNMMYMHbI, KOTOPbIE 3aBUCAT OT BUAA UCTMONb3YeMbIX B Kabensix
MaTepuanoB. 3HAYEeHNS BENUYMH yKasaHbl B Tabnuuax 1—3. 31U 3Ha4YeHUA ABNATCH CTaHAapTU30BaHHbIMU
(HanpuUmMmep, yaerbHOEe 3MeKTpUYEecKoe CONnpoTUBIIEHNE N KO3 PULIMEHTLI TENNOBOIO CONPOTUBNEHNA) NNDO
OOLLENPUHATHI B MpakTUKe (HanpuMmep, yaenbHast TENMoeMKOCTb).

[na nony4yeHna conoCTaBUMBIX pe3ynbTaTOB pacyeTHble XapaKTepPUCTUKU NPU KOPOTKOM 3aMblKaHU
OOJDKHBI ObITh onpeaeneHbl NOCPeACTBOM HACTOSALWEro Metoga ¢ UCNoNb3oBaHUEM 3HAYEHUN KOHCTaHT, YKa-
3aHHbIX B HacToswem ctaHgapTe. OgHako MoryT ObiTb MCNOMNL30OBaHbLI U Apyriue 3Ha4YeHUs KOHCTaHT, bonee
npuemMnemsle AN HEKOTOPbLIX MaTepuarnos, B TaKUX CNy4asX B NepeyHe XxapakTepucTmuK Kabenst UsaroToBUTENb
NPUBOAUT COOTBETCTBYIOLME ACNONMHUTENbHbIE HOMUHAaNbHBIE XapaKkTepPUCTUKM NPU KOPOTKOM 3aMblKaHUK CO
CCbINTKOW Ha 3TN 3HAYEHUNA KOHCTaHT.

B HacTosilemM cTaHgapTe NPUHATEI Hanbonee HebnaronpUATHLIE YCNOBUA KOPOTKOro 3aMblKaHUSA, MO3TO-
MYy onpeaendaemMble HOMUHanbHbIE XapaKTepUCTUKN ABNAKOTCA NpeaenbHbIMI.

MeToa pacdeTa npu HeagnadbaTUUECKOM XapakTepe HarpeBa NpUMeHUM angd nodon anuTenbHOCTY
KOPOTKOro 3aMblkaHus. 1o cpaBHeHUIO ¢ MeTOAOM pacyeTa npu agmadbaTuyeckoM Xapaktepe Harpesa 3TOT
MEeTOoA AaeT 3HauYnTeNnbHOoe yBennieHne gonyCcTMMbIX TOKOB KOPOTKOro 3aMblKaHUS ANA 9KpaHOoB, 000No4YeKk i, B
HEKOTOpbIX cny4vasx, Ans Xun cedeHnem meHee 10 Mm? (0cobeHHO Npun HaNU4YMM NPOBOSTIOYHbIX 3KpaHoB). N4
Hanbonee LWHUPOKO NPpUMEeHAEMBbIX XKW CUNOBLIX Kabenen 5 % — 370 MMHUManbHOe yBennveHne 4onycTumMmoro
TOKA KOPOTKOrO 3aMblKaHUA, KOTOPOE MOXeET ObITb UCNONbL30BAHO Ha npakTuke. INpn 3ToM ANst COOTHOLLEHUS
ONUTENbHOCTU KOPOTKOro 3aMblKaHNs 1 cedeHns unbl meHee 0,1 ¢/MMZ yBenndeHue Toka HesHaunTenbHo, 1
MOXeT ObITb MCNONb30OBaH MeTod pacyeTa npu agnadbaTnyeckoM Xapakrtepe HarpeBa. OTO XapakTepHo And
OONMbLWMHCTBA NPaKTUYECKNX CIy4aes.

HacTodawu ctaHgapT ycTaHaBNMBaeT cneaylowyo MeToguky pacyeTa:

a) BblUMCNEHNE aanadbaTIecKoro ToKa KOpOTKOro 3aMblKaHUS;

b) BblUMCNEHME NONPaBOYUHOro KoapdpuLMeHTa, y4UTLIBAOLWEro HeaamnabaTU4yeckun XxapakrTep HarpeBa;

C) NepeMHOXeHMe pe3ynbTaToB BbIYUCNEHUN NO nepevncneHnama)mb)mnonydyeHme gonycTMMoro Toka
KOPOTKOrO 3aMblKaHUA.

U3paHune odbmumanbHoe
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1 O60o3HaYeHuUs

B HacToslwem cTaHaapTe NpMMeHeHbI cregyoLne obo3HavyeHus:
A, B — nocTosiHHble, OCHOBAaHHbIE Ha TEMIOBLIX XapakTepuUCcTUKax okpyXXatoLWmnx UnmcocegHnx matepma-
nos, (Mm?4/c)V2; mm?4/c;

C,, C, — nocTosHHble, Ucnosib3yeMble B (popMyie HeaanabaTnieckoro Metoaa pacyeTa AN Xni n npo-
BOJTOYHbIX 3KpaHoB, MM/M; K-M - MMZ/[1X;

D, — nnameTp BoobpaXkaeMoro COOCHOro LUnuHAapa, BNMCaHHOro No BHyTPeHHeW NoBepXHOCTU BNaauH
ropprpoBaHHOW 0BONOYKN, MM;

D_ . — AnameTp Boobpa)kaemoro COOCHOro LMnuHApa, onucaHHOoro no Hapy>XHo NOBEPXHOCTU BbICTY-
MoB ropprupoBaHHON 0BOTOYKN, MM;

F — kospdPpruUmMeHT ydyeTa HenosMHOTo TEMNMOBOrO KOHTAKTA;
I — [onycTrUMBIN TOK KOPOTKOIo 3aMblKaHUA (CpeaHekBagpaTu4Hoe 3HaveHune), A;

1, — TOK KOPOTKOTrO 3aMblKaHWsi, onpeaeneHHbI Ha ocHoBe aanabaTuyeckoro Harpesa (cpeaHeKBa-
paTU4YHOE 3HaveHune), A;

[ — N3BECTHbIN MakcMMarbHbIA TOK KOPOTKOrO 3aMblkaHns (cpegHekBaapaTudHoe 3HaveHune), A;

K — nocTosiHHasg, 3aBucaLlasa oT MaTtepuana Tokonpooasawero anemendTa, A-c12/mm?;

M — koadbdULMEHT TENSTOBOro KoHTakTa, ¢~ 1/2;

S — nnowaab nonepeyHoro cevyeHus TOKONPOBOASALLEro 3N1IeMeHTa, MM2;

X, Y — MNMOCTOAHHbIE, UCNONb3yeMble B YNPOLUEeHHOU popMyne AN XU U NMPOBOJIOYHLIX 3KPaHOB,
(Mm2/c)12; mm2/c;

d — cpeaHnn gnameTp no odDoNoYKe, 3KpaHy Unn OpoHE, MM;

N — 4Y1CNOo NEeHT NN NPOBONOK;

{ — ANNMTEeNbHOCTb KOPOTKOro 3aMblkaHUA, C;

W — WNPUHA NEeHTbI, MM;

B — Benu4vuMHa, obpaTHada TeMmnepaTypHoMy KoaddpuumneHTy conpotuenenuns npm 0 °C, K;
d — TOnNWKWHa 0BONOYKN, 3KpaHa N BPOHU, MM;

£ — KO3(pPUUMEHT, y4UTLIBAOLWNKA OTBOA TEeNNa B coceAHNe 3NeMEHTHI;
®, — KOHeYyHad TemnepaTtypa, °C;

®; — HadanbHaga Temnepartypa, “C;

p; — yAenbHOe TENNOBOE CONPOTUBMNEHUE OKPYXKAIOLLMX UMM COCeAHUX HEMeTanM4yeckux Mmatepunarnos,
K-mM/BT;

Po,P 3 — YOENbHblE TENIOBLIE CONPOTUBMNEHNUS Cpebl C KaXXaon CTOPOHbI 000N0YKN, 3KpaHa NN BpoHH,
K-mM/BT;

P oo — YAENbHOE 3MneKTpu4veckoe conpoTuBneHne Tokonposogaulero anemeHTta npun 20 °C, OM - M;

6 . — YAenbHas obbeMHas TeNNoeMKoCTb TokonpoBoasilero anemenTa npm 20 °C, Ik/K - m?;

c; — yAenbHada obbemMHas TENNOEeMKOCTb OKpYXKaloLWUX UK cocegHUX HeMeTalnyecknx MaTepuarnos,
/K - m3;

6, — yAenbHas 06beMHas TeNIOEeMKOCTb 3KpaHa, 0601104KM U 6poHn, [k/K- m3;

G, 65 — YAelbHble 0O bEMHbIE TEMNTOEMKOCTN Cpelibl C KaXA0W CTOPOHBI 3KpaHa, 080T0UKM N BPOoHMU,
/K - m3.

2 JonyCTUMbIN TOK KOPOTKOro 3aMblKaHUS

[onycTUMbIN TOK KOPOTKOTO 3aMblKaHUS onpedensitoT no opmMmyne
I=¢l,, (1)

roe I/ — gonycTUMbIA TOK KOPOTKOMO 3aMblKaHUS;

1, , — TOK KOPOTKOro 3aMblKaHWsi, oripeAeneHHbl Ha OCHOBE aamMabaTU4eckoro HarpeBsa;

£ — KO3 PULUMEHT, yYUTBIBAIOL M OTBOA TEMNa B coceaHUe 3fieMeHThl (CM. pa3genbl S n6). AnapacyeToB
MEeTOoA0M Npu agnadbaTnveckom Xxapakrepe HarpeBa ¢ = 1.

3 PacueT TOKa KOPOTKOro 3aMblKaHUA Npu agnabaTnyeckoM XapaKkTepe HarpeBa

dopmyna ansg agnadbaTtnyeckoro Xxapakrepa Harpesa rnpu nodoin HavanbHOW TeMnepaType UMeeT criealy-
FoLwniA odLWLnIA BUA:

2
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72t =Kes2|n | OB 2
AD n{@)ﬁ?)] (2

rae 1,, — TOKKOPOTKOro 3amblkaHus (CpegHekBaapaTUYHoOe 3HaueHue ), onpeaeneHHbIn Ha OCHOBe aanabaTu-
YyecKkoro HarpeBa, A;
{ — ANNTenbHOCTb KOPOTKOIo 3aMblKkaHU4, C;
K — nocTosiHHag, 3aBuUcALLas oT MaTepuana Tokonposoadilero anemMmerTa, A-cV2/mm?, npuseaeHa B Tab-
nuue 1 v BblvUCcIAeTCA No opmyne

K = \/GC(B+20)1 0_12 _ (3)

]
P20

S — nnowaab NonepeyYHoro cevyeHus TOKONPOBOASALLIErO dneMeHTa, MM?, ANF XU, COOTBETCTBYHOLLINX
MOK 60228, ncnonb3yoT HOMUHaNbHOE CevYeHune;
®, — KOHeYyHad TeMmnepatypa, °C;
®; — HadanbHada TemMnepartypa, “C;
B — Benu4yunHa, obpaTHas TemnepartypHoMy KoshPULUEHTY CONPOTUBIIEHNA TOKOMPOBOAALLEro 3/1eMeH-
Tanpun 0 °C, K, npuBegeHa B Tabnuue 1;

In — log,.;
e!
— NbHag 0bbeMHad TennoeMKoCTb Tokonposoadulero anemeHTa npu 20 °C, /K -m3, npus H
G . — yAenbHaa obbeMHaA TENNOEMKOCTb TOKONPOBOAALLEro 3nemMeHTa np , , MpuBedeHa
B Tabnuue 1;

P o9 — YAOeIlbHOoe 3neKkTpu4yeckoe conpoTuBneHumne Tokonposoasawero snemerdta npu 20 °C, Om-M, npuse-
neHo B Tabnuue 1.

Tadbnwua 1

K”: BZ)’ Gc3)= p202)=

MaTtepuan A Q22 K K. 3 Onr - v
) oo TIPoBORLS el 226 2345 3,45 10° 1,7241-107°
- Melub; b ) ’ b ’
- anioMUHUIA 148 228.0 2,50 - 10° 28264 - 107
b) obonoukn, akpaHa, bPOHW: L P
o o e A 20| M| am
- BpOH3a; 180 313,0 3,40 -10° 3,50-107°
- aNtoOMUHWIA 148 228.0 2,50-10° 2.84.-107°
") BHaueHus nony4eHsl no dopmyne (3).

| 2 3pauenns no MOK 60287-1-1.

) 3HaueHus u3 XypHana [1].

4 Pac4yeT TemnepaTtypbl NP KOPOTKOM 3aMblKaHUM

B HekoTopbIX criydasix (Hanpumep, anst CUICTEM C HeUTparbto, 3a3eM/IEHHON Yepes3 UMNeJaHC) U3BECTEH
MaKCMMalbHbIN TOK KOPOTKOro 3aMblKaHUs, N TeMNepaTypy XKuUibl B KOHLLE KOPOTKOTO 3aMblKaHUS MOXXHO OMpe-
OennTb crneayroLwmm obpasom:

]
IAD - %ﬂ (4)
It

| K°S* p )

O =(©; +P)exp

rae Io- — WU3BECTHbIA MakCUManbHbIA TOK KOPOTKOro 3aMblkaHWUA (CpeHekBaapaTuiHoOe 3HaYeHne).

Ecnu kabenb MMeeT HeCKONbKO 3N1EMEHTOB, HanpUMep 3KpaH, 000no4Ky, OpoHo, coegUHEeHHbIX Napar-
fieNibHO Taknum obpasoMm, YTO OHU pacnpeaensaoT Mexay cobor TOK KOPOTKOro 3aMblKaHUs, 4OCTAaTOYHO YYECTb,
4YTO OTHOLUEHWNE TOKOB B JTIODLIX ABYX 3f1eMeHTax paBHO 0OpaTHOMY OTHOLLEHUIO UX conpoTuBeHui. [Npeano-
flaraeTca, YTo KaXkabl 3neMeHT bygeT uMeTb pasHyto TeMmnepartypy. [ockonbKy MaTepuansl, npureratowme K
Ka>KOAOMY 3MNEeMEeHTY, MOryT OblTb pasHbIMW, MakCcUMMalbHO AOOMYCTUMbIe TemnepaTypbl KaXaoro 3neMeHTa

3
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MOK 60287-2-1.

MOryT oTnuyatbes. McxogHyto TemnepaTypy AN KaXOoro aneMeHta onpeaenstwT MNo ypaBHEHUsIM Mo

5 PacueT koadhpmumeHTa ¢ ANA TOKONPOBOASALLMX XU U 3KPAaHOB U3 NPOBOJOK,
pacnonoXeHHbIX C 3a30pOM, NpU HeaauabaTUYECKOM XapaKTepe HarpeBa

5.1 O6wme nonoxeHuUnA

O6Wwmin BUO 3MNMPUYECKoro ypaBsHeHnsa ansa koadduuneHTa e cneayowmia:

| —

e= |1+ FA |1 FZB[i],
\ Vs S

(6)

rae F — ko PuUMeHT ydeTa HEMNOTHOro TeNJIOBOro KOHTaKTa MexXxay »XUIMou U npoBOJTIOKaMIM U OKP Y KatoLLIX-
MW UNKU coceaHUMU HeMeTannM4eckKuMn martepuanamum, pekomeHagyemoe 3sHadeHue — 0,7(1,0 —

018 MacnoHanoHeHHbIX Kabenen);

A, B — aMnupun4eckne NocTossHHble, OCHOBaHHbIE Ha TEMMOBLIX XapaKTepuUcTUKax OKpyXXatoLWmx UM coce-
HUX HEMeTanIM4Yecknx MmaTepuanoB, BIYUCIIAOTCS Mo dopMyiam:

A . C1 \/;f, (MM2/C)1!2,
Ge YV Pi

B = C2 {G’;J, MMZ/C,

GC pf‘

rae C, =2464 mm/w;
C,=1,22K-M-MM?/[X;

H 6. — yaenbHasa obbeMHas TeNIoeMKOCTb Tokonposoasiwero anemeHTa npn 20 °C, Ix/K-m3;
G ; — yAenbHasa obbemMHas TeNNOeMKOCTb OKpYXKaroLWUX U cocegHUX HeMeTanIM4eckux MmaTtepunanos,

/K - m3;

(7)

(8)

p; — ydelJlbHOoe TerJioBOC CONPOTUBITEHNE OKDYXXAOLLNX UJTN COCEAHNX HEMETAJITTNMHECKNX MaATEepPUAI10B,

K-mM/BT.

[1pwunmeyaHun e — 3HavyeHnss NOCTOAHHbIX AN 3TUX MaTepuanos NpUBeAeHbl B Tabnuue 2.

Tabnwuya 2 — TennoBble NOCTOSHHbIE MAaTEPUATIOB

Y aenbHoOe TennoBoe

YnenbHaa obbemMmHan

MaTtepuan conpoTtusnenue p'), TENJI0OEeMKOCTb G
K-m/BT /K - M3
VI3onsiUMOHHBbIE MaTepuarnsbi:
- nponuTaHHasa bymara B kKabensax ¢ 0gHONPOBOMOYHLIMU XUTaMU C
DYMaXKHOW MPONUTAHHOWN N30NSILUNEN; 6,0 2,0. 10°
- nponuTaHHasa bymara B MacrnoHanonHeHHbIX Kabensx; 5.0 2.0-10°
- BymaxHas n3onsumns B Kabensx ¢ razom nog AaBlneHneMm:
a) npeaBapuTeribHO NMPONUTaHHAas; 6,5 2.0-10°
b) nponutaHHasi HECTEKAOLWMM COCTaABOM; 6,0 2,0. 10°
- Macno; 7.0 1,7 -10°
- NONUSTUIEH; 3,5 2.4 . 10°
- CLUMTbIV NONUSTUNEH; 3.5 2.4.10°
- NONMMBUHUNXNOPUAHbLIN MNACTUKAT:
B Kabensx Ha Hanpskkenne o 3 KB BkNtou.; 5,0 1,7 -10°
B Kabensx Ha HanpskeHne cB. 3 KB; 6,0 1,7 - 10°
- 3TUNEHNPONUIEHOBAasA pe3nHa:
B Kabensx Ha HanpspkeHne Ao 3 KB BkNtou.; 3,5 2.0-10°
B Kabensx Ha HanpsikeHune cB. 3 KB; 5,0 2.0 . 10°
- ByTUNKayuyK; 5,0 2.0-10°
- KayudyK (HaTypanbHbIn) 5,0 2,0-10°
3alUTHbIE MOKPLITUA:
- MPONMUTaHHbLIE MKYTOBbLIE U BOJNTOKHUCTbLIE MaTepwvarbi; 6,0 2,0 . 10°
- PE3VNHOBOE CNOUCTOE NOKPLITUE; 6,0 2,0-10°
- NONNXIOPONPEH; 5,5 2.0 . 10°
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YaenbHoe Tennosoe YpaeneHas obbemHas
MaTepuan conpoTuenenune p’), TENNoemKocTb o/,
K-m/BT /K - M>
- MONMUBUHUNXNOPUAHBLIN NMNACTUKAT:
B Kabensix Ha HanpsiXeHne Ao 35 kKB Bkntov; 5,0 1,7 - 10°
B Kabensix Ha HanpskeHme cB. 35 KB; 6,0 1,7 - 10°
- MONUBUHUNXNOPUAHbLIN NNACTUKAT/ONTYM Ha ropUpPOBaHHbIX
antOMMHMEBBLIX 000NOYKAX; 6,0 1.7 -10°
- NONMU3TUINeH 3.5 2.4 10°
[Hpyrne snemeHTbl Kabens:
- BIIEKTPONPOBOAALLMN CLUNTLIN NOJTUSTUNEH U I'IOJ'IHSTHJ'IEHS); 2.5 2.4 . 10°
- SMNEKTPONPOBOAALLAA 3TUIMEHNPONUIIEHOBAS pPe3nHa 3,5 21-10°
" 3Havenus no MK 60287-2-1.
%) 3HaueHns 13 XypHana [1].
%) 3HaueHns 13 oT4eTa [2].

5.2 TokonpoBogALwmMe XUnbl 0OAHONPOBOSIOYHbIE UNTU MHOTONPOBOJIOYHbIE
[na oObIYHBIX KOMOUHALWA MaTepuanoB obuwas dopmyna MoxXeT ObITh yNpoLleHa cneayowmum obpa-

30M.

8_

\

1+ X
\

—+Y

t ]
S ]

(9)

rae X Y, Bknovarwme kKoadpdpuumeHThl ydeTa HeNONMHOro TenNoBoro KoHTakTa, paBHble 0,7 (1,0 ansa MacnoHa-

MONHEeHHbIX Kabenen), npmeaeHsbl B Tabnunue 3.

Tabnwuua 3—llocTosAHHbIE, NCNONb3YEMBbIE B YNPOLLEHHbIX (DOpMyNnax pacyeTta a5 XXun n 3KkpaHoB U3 NMPOBOIOK, pac-

[MNOJ10XKEHHbIX C 3a30POM

[na megu [1na antoMuHus
MaTtepuan nsonauuu
X, (MM?/c)"? Y, MM?/c X, (MM?/c)!/2 Y, MM?/c

[TonNMBMHUNXNOPMAHLIM NNACTUKAT:

<3 kB 0,29 0,06 0,40 0,08

> 3 KB; 0,27 0,05 0,37 0,07
CLUMTBIA NONTU3TUIEH; 0,41 0,12 0,57 0,16
STUNEHNPONUIIEHOBAS Pe3nHa:

<3 kB 0,38 0,10 0,52 0,14

> 3 KB; 0,32 0,07 0,44 0,10
bymara:
- MaclloHanosnHeHHble Kabenwu; 0,45 0,14 0,62 0,20
- apyrue 0,29 0,06 0,40 0,08

nen — 1,0.

[TpunmeyaHune—KoapdnumeHT yyeta HEMONHOIro TENNOBOro KoHTakta — 0,7, Ans MacnoHanoIHEHHbIX Kabe-

5.3 U3onupoBaHHbIe ApPYT OT Apyra NpoBOMOKU 3KpaHa
5.3.1 lNonHoCTLIO YTONNEHHbIe NPOBOJIOKU 3KpaHa

®opmyna npMMeHnMa K npoBOSIoKaM 3KpaHa, pacnofoXeHHbIM Ha pacCTOsIHUM He MeHee O4HOro aua-
MeTpa NPOBONOKN APYT OT Apyra U NONHOCTLIO OKPY)XeHHBIM HeMeTannmyeckumm matepuanamm. BnmaHme ToH-
KNX CNpanbHO HANMOXEHHbIX BblpaBHUBAKLWMX NMEHT HE y4YUTbIBAIOT. NS 0ObIYHbIX coveTaHUN MaTepuanos
MOXXHO MUCMONb30BaTbh YNPOLEHHYIO popMyny, NMPUBEeAeHHYIO B 5.2; B UHBIX Clydasax cneayeT NPUMEeHATH
obLwyto opmyny, npmeseaeHHyo B 5.1, npn F=0,7. Tok paccynTbIBaOT 4N 0QHOW NMPOBOMOKA U 3aTEM YMHO-
KaT Ha 4YMCo NPOBOMNOK N, B pe3ynbTaTe 4Yero nonydvyaroT 3HavYeHue nMosTHOro Toka KOPOTKOro 3amMblKaHUS.

Takmm obpasom, Bo Bcex ddopMynax UCrofib3yeTca ceveHne 0gHOM NPOBOIOKM.
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5.3.2 He nonHoOCTbLIO yTONNEHHbLIe NPOBOJIOKU IKpaHa

PaccmaTpuBaemMbli MeTO4 MOXHO MPUMEHUTL K MPOBONIoKaM 3KpaHa, pacnonoXXeHHbIM No4 3KCTpyanpo-
BaHHOW TPyOKOW, NPpW 3TOM MeXAay NpoBONOKaMM MMeeTCsl BO3AYLUHbIM 3a30p. BNusHMe TOHKUX cnnpanbHo
HaOXeHHbIX BblpaBHUBAIOLLUUX NEHT HE yYUTLIBAOT. Icnonb3yoT obLyto dpopmMmyny, npuBeaeHHyo B 5.1, npu
F = 0,5. Ecnu npoBONOKK pacnono)XeHbl Mexagy ABYMSA pasfnyHbIMMU MaTepuanamu, criegyeTt UCNob3oBaTh
cpeaHeapudpmMeTnyeckoe 3HavYeHne yaenbHbIX TEMNNOBLIX CONPOTUBNEHNN U yaAENbHBIX 0O BbEMHLIX TEMNMOEM-
KOCTeW ABYyX MaTepuranoB. ToKk onpeaensaoT and 04HOM NMPOBOJIOKM U 3aTeM YMHOXKAKT Ha YMCNO NPOBONOK, B
pe3ynbTarte Yero nonyvaroT 3Ha4YeHWe MonMHOro Toka KOPOTKOro 3aMblkaHUd. Takmm obpas3om, BO BCceX popmMy-
nax Ucnonb3yeTcsd cevueHne 0aHOM NPOBOOKNA.

6 PacueTt koadhduumeHTa s onsa o6onoYvYek, IKPaHOB N BPOHN
npn HeagnadaTn4yecKoOM Xapakrtepe HarpeBa

[TpumeyaHun e— BaxHo npaBunbHO onpeaennTb 3HA4YeHWE NNowaam NnonepeyHoro cedeHmns 060No4KM UNm K-
paHa, ncnonb3yemoe B oopmyne pacyera ans agnabdbatn4eckoro xapakrepa Harpea [cMm. hopmyny (2)]. IToT BONpocC pac-
CMOTpPEH B 6.2—6.5.

6.1 O6wWwmne nonoxeHus
KoadhdunumeHT £ anst odbonovek, akpaHoB U bpoHU onpeaensoT no gpopmMmyne

e =1+0,61MA+t —0,069 (Mt)2 + 0,0043 (M /t)°. (10)
KoadbduuneHt M, c=V2, onpegensatoT no doopmyne
ar = E\
P2 P3
M= " F,

26,8-10° ()
rae 6,, 6, — yAenbHble 06 beMHble TEeNNOEMKOCTU Cpebl C KaXKA0M CTOPOHbI akpaHa, 060Mo4kM Unum GpoHN,

/K - m3;
05, P2 — YOelbHble TEeNMoBbIE CONPOTUBIEHNS cpebl C KaXk0n CTOPOHBI 3KpaHa, 060no4YKn Unu 6poHw,

K-m/BT;

6, — yAenbHasa o6beMHas TeNMOeMKOCTb 3KpaHa, 060104KM NN 6poHn, [Ik/K- m3;
O — TONLWMHA 3KpaHa, 0b60104KN NI BPOHNU, MM.
3HavYeH1A TeNNOBLIX MOCTOSIHHLIX ANS pas3nMYHbIX MaTepmnanoB NpuseeHbl B Tadbnuue 2.
PekomMmeHayeTca ncnonb3oBaTh 3HadveHne F= 0,7 3a UICKNIoYEeHNEM CriyvaeB, Korga MmeTtanin4eckni ane-
MEHT MOJTHOCTbH KOHTaKTUPYET OHOWN CTOPOHON C coceiHEeN cpeaon, B 3TOM cliydae MOXXHO UCNOMb30BaTh
3Ha4veHune F=0,9.
3HauYeHMe £ MOXHO TakKe ornpeaennTb No PUCYHKY 1 NOCne Toro, Kak NonyyeHo 3HadeHne M/t.

6.2 Tpybuatble 060NM04YKN
CeyeHue, Ucrnonblyemoe B opMyrie pacueTta A4nsi agmabaTnyeckoro Xxapakrepa Harpesa, onpeaenstoT

cneayrownm obpasom:
S= ndd, (12)
rae d — cpeaHun guameTp obonMoYKn, MM.

Df‘f —I_DDC-

[TpumeyaHune—OnaroppmpoBaHHbiX 0bonovek d = 5

O — TONWMHA ODONOYKA, MM.

Tam, rae npegnonaraeTca NONHLIN TENMOBOW KOHTaKT, KOS PULMEHT y4eTa HEMONHOIo TEeNMOBOroO KOH-
TakTa F MOXHO NPUHATL 3a egUHNLY.

6.3 JleHThbI

6.3.1 JleHTbIl, HanoXeHHbIe NPOAONIBHO

[Tnowaab, ncnonbsyemasi B dopmyrne pacdyerta Ans agmadaTtnyeckoro xapakrepa Harpesa, sIBMIFAeTCS
NNoLWaas6o NonepeyvyHoro cevYeHust NeHThl NPKY YCNOBUK, YTO NepeKpbITUE KpoMoK cocTaBnsdeT He bonee 10 % ee
LUINPUHBbI:

S=wSj, (13)

rae w — LmMpuHa NeHThbl, MM;
O — TONWMHA NEeHTbI, MM.
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6.3.2 JleHTbl, HanNnoXxeHHble CNUupanbHO

TpyaHO onpeaennTb CTErNeHb KoOHTaKTa MeXxay BUTKaMW OQHOW NMEHThl U Mexay NeHTamMu, ocobeHHOo
nocrne onpeaeneHHoro nepruoaa akennyaTtaumy, No3ToMy pekoMeHayeTCa cCHUTaTh, YTO TOK NpOTeKaeT No Cri-
pann nu, Takum obpasom, AoIMKHA UCNONb30oBaTbLCs 0bLaa nnowagb NonepeYHoOro Ce4eHms NeHT:

S=nwsj (14)

roe N — YUCNO NEHT;
W — LUMPUHA NEHTHI, MM;
O— TOJWMHA NEeHTbI, MM.

6.4 KoHTakTUpyrowme gpyr ¢ ApyromMm npoBOJIOKU

B dbopmyne pacueta ans agmadatnyeckoro xapakrepa Harpesa Ucnonb3yroT 0Dy Nowaab nonepey-
HOro ceueHus MPOBOMOK. 3a & NPUHUMAKCT AnaMeTp OTAENbHOW NMPOBOTTOKMU.

6.5 lNpoBono4vyHaa onneTKka

CuunTaloT, YTO NPOBONOYHAsA oNneTka MMeeT Nnowlaab NonepeyYHoro ceveHus, paBHy Y1Cy NPOBONIOK B
onneTke, YMHOXeHHOMY Ha Nnowaab NonepeyYHoro cevyeHmns oTaenbsHOM NPOoBONOKA. 3a 6 NPUHUMAIKOT YABOEH-
HbI AnamMeTp OAHOU NPOBONOKA.
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[MpnnoxeHwne A
(cnpaBo4HOe€)

[ToACHeHUA K PpeKOMeHAYVEeEMbIM METOOaM y4eTa HeaagunabaTu4veckoro Halrpeea rnMpu pac4yeTe
AONYCTUMbIX TOKOB KOPOTKOIo saMblKaHUA

TennoBble NOTEPU B ANINEKTPUKE MOTYT ObITb YHTEHBI Yepe3d KOIPDULMEHT, U3MEHAICLWNA NOABOANMYIO SHEPIUIO
NPU KOPOTKOM 3aMblKaHUK, NTMBO MakCUMarnbHO AONYCTUMYIO TeMnepaTypy. BeibpaH nepBbiv BAPUAaHT, T. K. OH NO3BONSET
COXpaHATb NOCTOSAHHBIN Npeaen TeMneparTypbl 4nA marepvana, YTo npeanovTuTenbHee, Yem ero uaMeHeHne n3-3a Tenrno-
BbIX NOTEPLb B AnanekTpuke. KosdhduumeHt ¢ onpeaensieTcss OTHOWEHMEM NOABOANMbBIX S3HEPIMU B agnabaTtnyeckom u
HeagnabaTU4YeCKoOM pexXxmmax n, Takum obpasom, HENOCPEACTBEHHO BNUSET HA BENTMYMHY TOKA B XXWUIE, NOCKONBbKY NPOAOI-
XUTENBHOCTL B 0O60UX Crny4yasx 0AnHaKoBa.

B HEKOTOPbLIX KOHKPETHLIX Cny4asix (HanpuMep, Ans CUCTEM C HEUTPAr&bIo, 3a3EeMITEHHOWN Yepes3 UMMNEAAHC) MAKCU-
MarbHbIN TOK KOPOTKOIro 3aMblKaHUS U3BECTEH, U PEKOMEHAYEMbIN METO MOXET BbITh NpeobpasoBaH ANs OLLEHKN MAKCK-
MarbHOW TEMNEPAaTypbl, KOTOpas byaeT AOCTUTHYTA MPU KOPOTKOM 3aMbIKAHUMN.

(A) TokonpoBoasiLme Xunol

[TpoBEAEHO 3HAYNTENBHOE KONNYECTBO TEOPETUHECKMX U SKCNEPUMEHTANbHbLIX UCCrnegoBaHnn B obnactm kabenen
C MeQHbIMWN TOKOMPOBOAALLMMMW XUNamMmn U NONMBUHUNXNOPNAHON U30ONALMEN, B TO BPEMS KakK Mo Kabensm ¢ meaHbIMu
TOKOMNPOBOAALWLMMU XuUnamm n ByMaKHOW M30nsaunen nMmeetcss Hebonbloe KONMUMYECTBO AaHHbIX. PekoMmeHayembln B
HacTosIWeM cTaHgapTe meTo bl OCHOBaH Ha 4aHHbIX N0 KabensiMm ¢ MeA4HbIMU TOKOMPOBOAALLMMMN XXNITaMU U NONMBUHNI-
XIOPUAHOWN U30NALUMEN N 3aTEM 3KCTpanonupoBaH Ha kabenu gpyroro tuna. Takasa skeTpanonsauus boiia nogreepxaeHa
NMEI LLIMMUCA Pe3yNbTaTaMm HECKONBKUX UCMbITaHUN Kabenen ¢ ByMaKHOM N30NSILNEN.
'lonyd4eHO gocTaTovHOE COOTBETCTBUE MEXAY pedyrbTaTaMn BblYUCIIEHUN NMPU NOMOLWM YeTbIPpeX HE3ABUCUMBbIX
TEOpeTUYEeCKMX MeTogoB, MeTOA4a pacyeTa NepexogHblX XapakTeprucTuK npu noMoLm KOMnbloTepa (3ToT MeTod NPUHAT

CUTIP3 gns pacyeta HOMMHAaINbHLIX XapakTePUCTUK B MEPEXOCAHOM PEXNUME™) N AaHHBIMN SKCNEPUMEHTAalNbHbIX NCCNeao-
BaHUMW.

TeopeTndveckmne Popmynbl UMENN CNneayowmmn BUA;:

g = 1+A\E+B(é]. (A.1)

[TonyyeHHasa sMnNnpnYeckm nytem Qopmyna aHanorm4Horo Buga COoTBETCTBOBAsa pacCiHnTaHHOW Npuv NnomMoLn
KOMIMblOTEPA KPMBOW ANA NMONMUBUHUIIXNOPUAHOIO nnactmkara. IMNpuYeckue rnocTossHHbIe A n B BKNoYanu yaernbHble
TEMNJTOEMKOCTU XUIbl U N30NSUNK, a TaKKe yaellbHOE TENNMOBOE CONPOTUBIIEHNE n3onsauun. [lytem mognukaymm atmx
NOCTOAHHBLIX (MCNONb3yS 3HAYEHUSA, ONybNMKOBaHHbIE B [1]) B NONYyYeHbI KPUBbLIE AN APYIMX KOMOMHAUMW MaTeprarnos
XUINbl N AN3NEKTPUKA.

Ha npaktnke nmen mecto 60NbLON pasdbpoc pesynbTaToB 3KCNEPUMEHTAlbHBLIX NCCNEA0BAHNN, KOTOPbLIN 0D BACHS-
€TCS1 HEMOIMHbIM TENMNOBLIM KOHTAKTOM MEXAY XUMOWN U AN3INEKTPUKOM. na yyeTa gaHHoro obctonatenbctea B QOpMyny
(A.1) bbIn BBeAEH KO3 PUUMEHT F, 4TO TakKe COrnacoBbIBanoch ¢ TEOPEeTUYECKUMUN uccrnegoBannamm. Koasdodnument
F = 0,7 cooTBeTCTBOBAall BCEM UMEIOLLIMMCH 3KCNEPUMEHTAlNbHbLIM AaHHLIM ANS NONMUBUHUIIXNOPUAHOIO nnacrtukarta w
3aTeM ObITMCNONb30BaH AN BCEX KOMODMHAUMK MaTEPUANoB XUIbl N ANSNEKTPUKA (32 UCKITIOYEHNEM MACTTOHANONMHEHHbIX
kabenewn, ANsa KOTOPbIX BCNEACTBME XOPOLWLEro TEMNIOBOrO KOHTAKTa MOXHO MCNONb3oBaTb KO3 PuumneHT, paBHbin 1,0).
BO3MOXHbIE NOrPeLHOCTN pacHeTa yUTEHbl TaKMM 00pa3om, 4Tobbl NoBbIWanack 6€30nacHOCTb Kabenew.

KoadhdUUMEHT £ B HEKOTOPOW CTENEHU 3aBUCUT OT TEMNEPATYPLI, HO B AMana3soHe TeMnepaTtyp, KOTopble 0ObIYHO
NMEIOT MECTO Ha MPAaKTUKE, 3TY 3aBUCUMOCTb MOXHO HE y4UTbIBATb (OHa yuTeHa B KoadhpuunenTe, pasHom 0,7).

bbiio NPUHATO, 4YTO 5 % — 3TO MUHMMAlNbHOE yBENUYEeHUe OOMYyCTUMOro TOKa KOPOTKOro 3aMblKaHUS, KOTOPOE
MOXET BbITb MCNONb30BaHO Ha npakTuke. MNpu /S <0,1 ¢/MMZ yBenMYeHne TOKa B KUITe He3HaUYUTENbHOE M HeaanabaTuyec-
KU METO HE PEKOMEHAYETCHA NPUMEHATL NPU A4aHHOM COOTHOLLEHUN, KOTOPOE, BEPOATHO, HANbOoee 4YacTo BCTPEYAETCS B
NPaKkTUKe.

(B) SKpaHbl 1 000NTOUKN

JKPaHbl N 0DONTOYKM ABNAKTCH S1EMEHTAMUN KOHCTPYKUMKM Kabenewn, ANA KOTOPLIX YBENUYEHNE AO0NYCTUMbIX TOKOB
KOPOTKOIO 3aMblKaHMS BO3MOXHO B HAMBONbLIEN CTENEHN B YCNOBUAX HEAANabaTU4eCKOro Xxapakrepa Harpesa.
PaccMaTpruBanochb HECKONBKO METOAOB pacyeTa: aHanMTU4YeCKME 1 ¢ NCNoNb3oBaHMEM KOMNbloTepa. bbin BbibpaH
METOA, NPEACTABNAIWMNA CODON YNPOLLEHNE TEOPETUYECKM Hanbonee TOYHOro MeTo4a, KOTOPbIN HENOCPEACTBEHHO Y4U-
TbiBAeT U3MEHEHWE MOTEPL B 3aBUCUMOCTU OT TEMMNEPATYPHI.

* Electra, Ne 87, mapt 1983, c1p. 41 [3].
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OCHOBHOM NpobBnemMon BbINO HEAOCTATOUYHOE KONMNYECTBO PE3yNbTaTOB 3KCNEPUMEHTAlbHBIX UCCNEA0BaHUN, HEOD-
XOOAUMbIX 45151 CpaBHEHUA C OaHHbIMW pacdeTta npu noMmowmy Teopetndeckoro metoga. [lonydyeHo npuemnemoe CooT-
BETCTBME C HECKONIBKMMWU MMELWMMUCA pedynbTataMn UucnbiTaHMK, OCOOEHHO npu BBeAeHUN KoadhdurumneHTa,
VYUNTBIBAOLLENO HEMOMHbLIW TEMNNMOBOW KOHTAKT (TaK Xe, KaK ANs Xunbl). Kpome 1oro, pesynbTaThl UCMNbITAHWUA, MONYYEHHbIE

METOAOM C NCMONb30BAHUEM KOMNbIOTEPA (B COOTBETCTBUM C NOAPa3aenom A), Takke COOTBETCTBOBANN TEOPETUYECKUM
NaHHbIM.

KoadhdUUMEHT ¢ M B 3TOM Cliydae B HEKOTOPOWU CTENEHN 3aBUCUT OT TEMNEPATYpPLI, HO B YypaBHEHUU NpeacTaBIeH
Hanbonee HeBNAroNPUATHLIN CNyYawn, U Ha MPaKTUKE 3TY 3aBUCUMOCTb MOXHO HE YYMUTbIBATD.

KoathduumMeHT yyeTa HENOMHOIro TENNOBOIro KOHTAaKTa BbIOpaH Anst pasnnyHbiX KOHCTPYKUMN 0O60N0YKMN U 9KpaHa B
COOTBETCTBMU CO CTENEHBIO TENMOBOIo KOHTakTa. Hanpumep, kabenun ¢ BymaxkHoM nsonsymnen, CBUHLUOBOW 0DONOYKON U
ODUTYMHBIM CITOEM MO HAPYXHOMN 0B60NOYKON UMELIDT BECbMA XOPOLLMW KOHTAKT, a roppupoBaHHbIE antoMUHUEBLIE 0B60N0UY-
Kn kKabenen ¢ bByMmaKHOW N30NsAUMen, NPONUTAHHOW HECTEKAIOLWMM COCTaAaBOM, UMEIOT NIOXON KOHTAKT € naonsunen. Bee
AONYLWEHNS Aenannck ¢ y4eTOM NOBbIWEHUs be3onacHocTu Kabenen.

Hanbonee cnoXxHo 6bIN0 onpeaenutb CONMPOTUBNEHUE U NNOoWaab NonepevyHoro cevYeHms NeHTOUHbIX 3KPaHOB,
HaNOXEHHbIX C NEPEKPLITUEM U MHOTOCNONHbIX. CONPOTUBIIEHNE 3HAYNTENBHO 3aBUCUT OT CTEMEHU KOHTAaKTa MeXxay BUT-
KaMW NEHTbI, KOTOPbIW MOXET CITy4YanHbIM 06pa3oM N3MEHATLCH B TEHEHUE CPOKa CNYXObl Kabens n ga)ke BO BPEMS KOPOT-
KOro 3amblkaHus. [MoaTomMy NpUHATO gonyweHue, obecnevmnBatloLllee onpegeneHHsbin 3anac, a UMEHHO:. TOK NPOTEKaeT
BAOINb NIEHTLI MO CNMpanu BOKPYr kabensi, a Mexay BUTKAMM HET 3NEKTPUYECKOro KOHTakTa. [1o3aToMy MCNONb3yeTCcs reo-
METPUYECKAs NMOLWAaAb MNONepPeyHoro Ce4YeHunst NeHTbl (UNn NexT). B 3TOM cny4ae nony4vatoT 3aHUKEHHbIE HOMUHANbHbIE
3HAYEHUS XapaKTEPUCTUK Kabena Ans yCrIoOBUN KOPOTKOIO 3aMblKaHUS, HO OHU BCE XKe BblLE TEX, KOTOPbIE onpeaenierHbl Ha
OCHOBE MeToAa pacyeTa npu agnabaTtnyeckom xapakrepe HarpeBa 3KpaHOoB MNPy TOM Xe A0NYLWEHNUN OTCYTCTBUS KOHTAKTa
MEXAy BUTKaMMN.

AHanorn4HoO AoNycKaeTcsl, YTO 3KPaHbI B BUAE ONNETKN U3 MPOBONTOK UMELIDT TPYDUaTyo QOPMY U HE UMEIOT KOHTaKTa
MeXay npoBornokamu. [nowagbs nonepe4vyHoro Ce4YeHns B 3TOM Chnydvae onpeaernsioT Kak nnowagb nonepeyHoro ceveHust

OAHOW NPOBONOKN, YMHOXEHHYIO HA 0bLLEee YMCo NPOBONOK B ONS1ETKE, a 3a TONMWMHY NPUHMMAIOT YABOEHHbBIW ANaMETP
OHOW MNPOBOITOKM.
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[MpunoxeHve B
(cnpaBo4HOe€)

CBegeHnAa o0 COOTBETCTBMU HaLUOHamNbHbLIX cTaHgapToB Poccuuckoun Pegepaumm
CCbINMOYHbIM MeXAYHapo4HbIM cTaHOapTam

Tadbnwua B.1

OBo3HavYeHUe CCbINOYHOTo

O603Ha4YeHNE N HAMMEHOBAHNE COOTBETCTBYIOLLErO HALLMOHANBHOrO cTaHaapTa
MEXOYHAPOAHOIo cTanaapTa

M3K 602287 [OCT 22483—77 >Knnbl TOKONpOBOAALLME MEeAHbIE U aniOMUHUEBBLIE ANA Kabenewn,
NPOBOAOB U WHYPoB. OCHOBHbIE NapaMeTpbl. TeXHU4Yeckue TpeboBaHus
MK 60287-1-1" FOCT P M3K 60287-1-1—2009 Kabenw anekrpunyeckne. PacuyeT HOMWHaNbHOM TO-

KOBOW Harpy3ku. Hactbe 1—1. YpaBHeHus gnsa pacveta HOMUHaNbHOW TOKOBOW Harpy3Kku
(100 %-HbIn KO3 DUUMEHT HArPy3Kn) U pacyeT notepb. OB WKMeE NONOXEHUS

MOK 60287-2-1" FOCT P M3K 60287-2-1—2009 Kabenw anekrpuyeckne. Pacyetr HOMWHaNbHOM TO-
KOBOW Harpy3kn. Hacte 2—1. Tennoeoe conpotueneHne. PacyeTt TENNOBOro ConpoTuB-
NeHus

R B CliyHae He4aTnpoOBaHHbIX CCbINOK creayeTt NpuMmeHATb rnocriegHee n3agadine HOpMatueHOro 4JOKyMeHTa.

buonuorpadua

[1] KypHan Electra Ne 24, okts6pb 1972
[2] OtyeT EPRINe EL-3014
[3] KypHan ElectraNe 87, mapTt 1983
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