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0 CTaHAapTHU3aliu

Azep0Oaiimxkanckas PecryOnuka Asroccranaapt

PecniyOnmuka Apmenust Apmroccranaapt

PecnyOnuka Benapychb Tloccrannpapt PecriyOnvku benapych

PecnybOnuka Kazaxcran Tloccrannpapt Pecniy0Onuku Kazaxcran

Keiprezckas PecryOnuka Ksipreicrangapt

Pecnybnka MonioBa MonnoBacrangapt

3 Hacrosimuii cranaapT MOguQHUIMPOBaH MO OTHOLICHUIO K MeXAyHapoaHomy ctanaapty |IEC 364-5-
54:1980 «Electrical installations of building. Part 5. Selection and erection of electrical equipment. Chapter
54, Earthing arrangements and protective conductorsy (MBOK 364-5-54:1980 «DmeKkTpOyCTaHOBKH 3IaHHIA.
Yacte 5. BeiOop 1 MOHTaX 3JIeKTpooOOpyAoBanus. ['ara 54. 3a3eMIIsIONINe YCTPOHCTBA U 3aIIUTHBIE TIPO-
BOJIHUKHY), BKJIto4ast monpaBky Ne 1 (utonb 1982 1.), myTeM BHECEHHS TEXHUUECKMX OTKIOHEHHUH B TaOIUILY
54D

CrerneHb cOOTBETCTBHS - Moauduuuposanuas (MOD)

Hacrosmuii crangapt noarorosiieH Ha ocHoBe ['OCT P 50571.10-96 (MOBK 364-5-54-80) «DnekTpo-
ycTaHOBKHU 31aHuil. Yacte 5. BeiOop U MoHTax 3nekTpoobopynoanus. ['naBa 54. 3azeMisiiolue ycTpou-
CTBA U 3allIUTHBIC IPOBOAHUKM

4 BBEJIEH B JIEMICTBUE mnocranosnenneM 'occranmapra Pecniy6nuku Bemapycs ot 19 ceHTsiOps
2002 r. Ne 45 HenocpeICTBEHHO B KayecTBe roCcyAapcTBEHHOTo cTanaapra Pecriyonuku benapycs ¢ 1 mapta
2003 r.

5 BBEJIEH BIIEPBBIE

Hacrosimuii cranaapt He MOXKeT ObITh OJTHOCTBIO WIIM YACTUYHO BOCIPOU3BECH, THPAXKUPOBAH U pac-
NPOCTPaHEH B KauecTBe OpULIMATIBLHOTO W3AaHus Ha Tepputopun PeciyOnuku benapych 6e3 paspemenus ['oc-
crangapta Pecniyonuku benapychb
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Beenenune

Hacrosmuii cranmapt siBIsieTCS 4acThbl0 KOMIUIEKCA TOCYIApPCTBEHHBIX CTaHAAPTOB Ha DJIEKTPOYyCTa-
HOBKH 3/1aHUH, pa3padaTbiBa€MBIX Ha OCHOBE CTaHAApTOB MEXIYHApOIHON AIIEKTPOTEXHUYECKOH KOMHC-
cuu MOK 364 «OneKTpoyCTaHOBKH 3JaHUI.

TpeboBanusa cTaHgapTa JOJDKHBI YYUTHIBATHCS NMPH pa3pabdOTKe M MEPecMOTpe CTaHAapTOB, HOPM U
MPaBUJI HA YCTPOHCTBO, UCTIBITAHUS, CEPTUPHUKAINIO U IKCIUTYaTaHIO SIEKTPOYCTAaHOBOK.

s ynoOcTBa monb30BaHus CTAHAAPTOM MPH CChUIKaX Ha HETO B APYrOd HOPMAaTHBHOW JOKYMEHTAlINH,
B3aMMOCBSI3aHHOW ¢ KoMIuiekcoMm cTarmaptoB MOK 364, B HacTosieM cTaHIapTe COXpaHeHa Hymeparus
pa3zesioB U IMyHKTOB, puHsATas B cranaapte MOK 364-5-54:1980.



TOCT 30331.10-2001
(MDK 364-5-54-80)

MEXTOCYIAAPCTBEHHBINH CTAHJAPT

DJIeKTPOYCTAHOBKH 31aHUM
Yacrp 5
BbBIBOP U MOHTAX DJIEKTPOOBOPYJOBAHUSA
I'naBa 54

3a3eMJ1moume yCTPOﬁCTBa U 3aIIIUTHBIC IPOBOAHUKU

Electrical installations of buildings
Part 5
SELECTION AND ERECTION OF ELECTRICAL EQUIPMENT
Chapter 54
Earthing arrangements and protective conductors

Jara BBegenns 2003-03-01

1 ObaacTh NpMeHeHUs

Hacrosmuii crannapt ycranaBiauBaeT TpeOOBaHUS K 3a3eMIISIFOIUM YCTPOHCTBAM U 3allUTHBIM MPO-
BOJIHUKAM 3JICKTPOYCTaHOBOK.

Oo6nacth npuMmeHenus ctanaaprta - mo [OCT 30331.1.

TpeOoBaHMs HACTOSAIIECTO CTAHAAPTA SIBJIIOTCS 00s3aTEIbLHBIMHU.

2 HopmaTuBHBIE CCHLIKHU

B HacTosIIeM cTaHIapTe UCIIOJIb30BaHbI CCHUIKH Ha CIICAYIONIUE CTaHAaPThI:

I'OCT 10434-82 CoenuHeHus: KOHTaKTHBIE djekTpudeckue. Knaccudukarus. O0Omue TeXHUUECKUE
TpeOOBaHUS

I'OCT 22782.0-81 DnekrpoobopynoBanue B3pbiBo3aliuiieHHoe. OOIIMe TeXHHUECKUE TPeOOBaHMS
1 METOJIbl UCTIBITAHUH

I'OCT 30331.1-95 (MOK 364-1-72, MOK 364-2-70) DnekrpoycTaHOBKH 31aHui. OCHOBHBIE TOJIOKE-
HUS

T'OCT 30331.2-95 (MDK 364-3-93) DnektpoycTaHoBKH 3aanuit. Yacts 3. OCHOBHBIE XapaKTEPUCTHKH

T'OCT 30331.3-95 (MDK 364-4-41-92) DnextpoycranoBku 3manuii. Hacts 4. TpeboBanus mo obec-
MEYCHHUIO OE30MaCHOCTH. 3alUTa OT MOPAKCHHS ANEKTPUICCKHUM TOKOM

541 O6mme Tpe6oBaHus

541.1 DxcruryaTallnOHHbBIE XapaKTEPUCTUKH 3a3€MJISIOIIETO YCTPOMCTBA JOJDKHBI YIOBIETBOPSTH
TpeOOBaHMIM 0€30IaCHOCTH M 00ECTIeunBaTh HOPMAIBHYIO paboTy 3JIEKTPOYCTaHOBKU

542 3azemiienue
542.1 3azemasionye ycTpoicTBa

542.1.1 3azemnsolye yCTPOUCTBA MOTYT ObITh OObEIUHEHHBIMHU HIIM Pa3AebHBIMU IS 3aIIMTHBIX
WM GYHKITMOHABHBIX IIeJIeH B 3aBUCUMOCTH OT TPEOOBaHMH, MPEABIBISEMBIX MICKTPOYCTAHOBKOM.

542.1.2 3azemJIsIoIIMe YCTPOHCTBA JIOJKHBI OBITH BEIOPAHBI I CMOHTHPOBAHBI TAKUM 00pPa30oM, YTOOBI:

- 3HAYCHHE COIMPOTHUBIICHUS PACTEKAHHUIO 3a3€MIIIONIETO YCTPOMCTBA COOTBETCTBOBAIO TPeOOBaHM-
SIM 00ECTICUCHISI 3aIUTHI M paOOTHl yCTAHOBKH B TCUCHUE MTEPHOJIA DKCILTyaTaIlNH;

- IPOTEKAaHME TOKA 3aMBIKAHUS HA 3€MJII0 M TOKOB YTEUKH HE CO3/1aBaJI0 ONACHOCTH, B YACTHOCTH, B
OTHOIIEHUHU HarpeBa, TEPMUUYECKON U JMHAMUYECKON CTOMKOCTH;

- OBITH 0OECTICYeHBI HEOOXO0UMAas MPOYHOCTh WM JTOMOJHUTEIbHAS MEXaHWdIecKas 3aluTa B 3aBH-
CHMOCTH OT 3aJIaHHbIX BHemHUX ¢aktopos mo ['OCT 30331.2.

W3nanne odunmanpHOe 1
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542.1.3 JJomxHbBI OBITH MPUHATHI MEPBI 110 MPEIOTBPAILICHHUIO TTOBPSKICHUS METAIUTMUCCKUX YacTei
W3-32 DJIEKTPOJIN3A.

542.2 3azemiaurenn

542.2.1 B xadecTBe 3a3eMIIMTENICH MOTYT OBITh UCTIONB30BaHbl HAXOJISAIINECS B COMMPUKOCHOBEHHH C
3eMJIIei:

- METAJUIMYECKUE CTEPKHU WIN TPYOBI;

- METAJUIMYECKHUE TOJIOCHI MIIM IPOBOJIOKA,;

- METAJUIMYECKUE TJIUTHI, TNIACTUHBI WU JIUCTHI,

- (hyHIAMEHTHBIE 3a3EMJIUTEIH;

- CTaJbHAsA apMaTypa >Kene300eToHa.

[Ipumedanue - BO3MOXHOCTh MCIOJB30BAaHUSI B KaUECTBE 3a3€MIIUTENIEH MPENBAPUTEIBHO HAIPSLDKEHHOM ap-
MAaTypHI B XKeJIe300eTOHE JODKHA OBITh 000CHOBaHA PacYeTHBIMHU TaHHBIMH;

- CTaJIbHBIE TPYOBI BOJOIPOBO/IA B 3¢MJIC IIPH BHITOIHEHNUHN YCIIOBHN 542.2.5;
- IpyTHe TIO3eMHBIE COOPYKEHHS, OTBEUArOIIHe TpeOoBanusaM 542.2.6.

IMpumeuanne - DH(HEKTUBHOCTD 3a3eMIIMTENS 3aBUCHT OT KOHKPETHBIX I'PYHTOBBIX YCIOBHH, M IOATOMY B 3a-
BHUCHMOCTH OT 3THX YCJIOBHH M TpeOyeMOoro 3Ha4E€HHs COMPOTHBICHHUS PACTEKAaHMIO JOJDKHBI OBITh BBIOPAHBI KOJIH-
YEeCTBO M KOHCTPYKIMS 3a3eMIINTENICH. 3HaUeHNEe CONPOTHBIICHHUS PACTCKAHHUIO 3a3EMIIMTEISI MOXKET OBITh paccunTa-
HO HJIM U3MEPEHO.

542.2.2 Tum 3a3emnuTeneil ¥ TIyOWHA MX 3aJI0)KEHUS JOJDKHBI OBITH TAKUMHE, YTOOBI BHICBIXaHUE U
IpoMep3aHHe TPYHTa HE BBI3BIBAIM INPEBBIMICHHS 3HAUYEHHS CONPOTHBIICHHS PACTCKAHUIO 3a3EMIIHTEIS
CBBIIIIE TPeOyeMOro 3HaYCHUSL.

542.2.3 Marepuai 1 KOHCTPYKIHS 3a3eMITUTENEH TOIDKHBI OBITh YCTOWYMBBIMU K KOPPO3HH.

542.2.4 Tlpn IpoeKTUPOBAHUH 3a3EMIIIONINX YCTPOUCTB CIIEYET YYUTHIBATh BO3ZMOYKHOE yBEIINde-
HHE UX CONPOTUBIICHHS PACTEKaHHIO, 00YCIOBICHHOE KOPPO3UECH.

542.2.5 Meramnuieckre TpyObl BOIOIPOBOA MOTYT UCIIONH30BATHCA B KAUYECTBE €CTECTBEHHBIX 3a-
3eMJISIIOIIMX YCTPOMCTB TPH YCIOBHH TOJYYSHHUS pa3pelieHus] OT BOJOCHAOKAIOIICH OpraHHM3aluy, a
TaKOKe MPH YCIIOBHUH, YTO TPHHATHI HAJUICKAIINE MEPBI TI0 W3BEIICHUIO SKCIUTYyaTallMOHHOTO MEepCoHaa
AIIEKTPOYCTAHOBKM O HAMEYaeMBIX U3MEHEHHUSX B BOJIOIIPOBOJIHON CHCTEME.

HpI/IMe‘IaHI/Ie - )Ke.l'IaTeJ'ILHO, YTOOBI HaJIC)KHOCTDH 3a3€MIJIAIOIINX yCTpOfICTB HE 3aBHCCJIa OT APYIrUX CUCTEM.

542.2.6 Merammuieckue TpyObl APYTUX CHCTEM, HE OTHOCAIIHMXCS K yIIOMSHYTOU B 542.2.5 (Hampu-
Mep C TOPIOYMMH KUIAKOCTSAMH WM Ta3aMH, CUCTEM LEHTPAIBHOIO OTOIUICHUS M T.II.), HE JOJDKHBI HC-
HI0JIB30BATHCS B KAUECTBE 3a3eMIIUTEINIEH [UISl 3alIUTHOTO 3a3EMIICHHSI.

[Ipumewanue - DTo TpeOboBaHHWE HE WCKIIOYACT MX BKIIOYCHHUS K CHCTEMY YPaBHHUBaHUS TIOTCHIIHANIOB B COOT-
BerctBuM ¢ 'OCT 30331.3.

542.2.7 CBUHLIOBBIE U APYTHE METAJUINYEeCKHEe 000JI0UKH Kabese, He oJBEep)KEHHbIE Pa3PYIIEHUIO
KOppO3Heil, MOTYT UCIIOJIb30BAThCSl B KAYECTBE 3a3eMIIMTENICH NIPH HAIWYUY pa3pelIeHus BIaelblia Ka-
0ens 1 pU yCIIOBUM, 4TO OyIyT MPHUHATH HAAJEKAIIME MEPHI 110 U3BEIICHHUIO IKCIUTYaTallHOHHOTO Hep-
COHAaJIa 3JIEKTPOYCTAaHOBKH O BCAKHX M3MEHEHHMSX, Kacarolluxcs Kabesei, KoTopsle MOTYT MOBIHTH Ha
€ro NMPUroJHOCTH K UCTIOIB30BAaHHUIO B KAYECTBE 3a3EMITUTEII.

542.3 3azemusiioniue NPpOBOIHUKHU

542.3.1 3azemusroniyie TPOBOAHUKU JOJDKHBI YAOBJIETBOPATH TpeboBanusaM 543.1 u, ecii OHU Mpo-
JIOKEHBI B 3eMJIE, HX CEYEHHE JODKHO COOTBETCTBOBATH 3HAYCHUSIM, YKa3aHHBIM B Ta0I. 54A.

Tabnuua 54A - HaumeHnbime pa3mepsl 3a3eMJISIOIIMX MPOBOJHUKOB, MPOJIO:KEHHBIX B 3eMJIe

3azeMJIsiIoIMe MPOBOAHUKH Ceuenne, MM
3aluIIeHHbIE OT KOPPO3UH:
- UMEIOLME MEXaHUYECKYIO 3aIUTY CornacHo TpeboBaHmsM 543.1
- He UMEIOUINEe MEXaHUYECKOM 3allUThI 16 o Menu U cTanu
He 3amumienssie 0T KOPPO3UU U HE UMEIOLIUE MEXaHU-
YECKOMW 3aIlUTHI 25 no menu, 50 1o ctaym
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542.3.2 3azemMisiroiyii MPOBOAHUK JOJDKEH OBITh HAJIECKHO MPUCOCIUHEH K 3a3€MJIUTEIII0 U UMETh C
HUM yaosneTBopstomuii TpedoBanusaM 'OCT 10434 snextpudeckuii koHTakT. llpy ucnonp3oBannn 3a-
JKUMOB OHH HE JIOJDKHBI TOBPEXKIATh HU 3a3eMIIUTEIb (HApUMep, TPYObl), HU 3a3eMIISIONIHE TPOBOTHU-
KH.

542.4 T1aBHBIE 323eMJISIIOIIHE 32KMMbI MJIU LM HBI

542.4.1 B kaxJoW YCTaHOBKE JOJKCH OBITh MPEIyCMOTPEH TIABHBIM 3a3eMIISIOIIUN 325KUM HIIH
IIFHA ¥ K HeMy (HMJTH K He) TOJDKHBI OBITh IPUCOETNHEHBI:

- 3a3eMJISIFOIIME TIPOBOHUKY;

- 3aIIUTHBIC TPOBOTHHUKH;

- IPOBOIHUKH TJIABHOM CUCTEMBI YPaBHUBAHUS MTOTCHIIMAIOB (CM. IpuUiioxkeHue B);

- IPOBOIHUKH pabodero 3a3emiieHus (eCiu OHO TpedyeTcs).

542.4.2 B nocTymHOM MecTe cieqyeT MpeaycMaTpUBaTh BO3MOXKHOCTh pazbeMa (OTCOeIUHECHNS) 3a-
3eMJISIFOIUX TPOBOJHUKOB JIJISI U3MEPEHHS CONPOTUBIICHUS PACTCKAHHIO 3a3eMISIONIET0 YCTPOHCTBA.
3Ta BO3MOXHOCTh MOXET OBITh OOecIieueHa Py MOMOIIH TJIABHOTO 3a3EMIISIONICTO 3a)KUMa HJIH [ITHHEI.
KoHcTpyKIus 3a)uMa JTOJKHA T03BOJIATh €r0 OTCOSANHEHHE TOJILKO MPH MOMOIIM WHCTPYMEHTA, OBITh
MEXaHHUYECKH MTPOYHOM U 00ECIIeUNBATh HEMPEPHIBHOCTh 3JCKTPUUCCKON TICTIH.

543 3ammTHBIE NPOBOAHUKH

HpI/IMe‘IaHI/Ie - TpC6OBaHI/IH K 3alllUTHBIM ITPOBOAHUKAM 1L CUCTCM YpPABHUBAHUA IMOTCHUHAJIOB -. B pa3aciic
547.

543.1 HanmMeHsbIwe TIIOMIAIN TOMIEPEYHOTO CEYSHUS 3alTUTHBIX TPOBOTHUKOB JOJKHBI OBITH:
- paccuuTaHbl B cooTBeTCTBUH ¢ 543.1.1 nm

- BEIOpaHbI B cooTBeTCTBUN ¢ 543.1.2.

B o6oux ciaydasix cienyer yauTeBaTh TpeboBanus 543.1.3.

HpI/IMe‘IaHI/Ie - 38.36MJ'I$IIOH.[I/II7[ 3aXXKHUM O60py,HOBaHI/I$I YCTAaHOBKHM AOJIKCH AOITYCKATh BO3MOXKXHOCTH IMOAKIIIOYC-
HUA 3allIUTHBIX IIPOBOAHUKOB.

2

543.1.1 IInomaap MOMEPEYHOTO CEUSHUS 3alllATHOTO MTPOBOJIHUKA S, MM®, IOJDKHA OBITH HE MEHBIIIS
3HAYCHUS, OMPENICIIIEMOr0 Ccleayromeil GopmMynoil (MPUMEHSETCS TONBKO JUUIsl BPEMEHH OTKIFOUYCHUS He
bomee 5 ¢)

i
k )

S

rae | - neficTByrolee 3HaueHNE TOKa KOPOTKOTO 3aMBIKaHUs, IPOTEKAIOIIET0 Yepe3 yCTPOHCTBO 3aIUThI
IIPY IPEeHEOPEKUMO MATIOM NIEPEXOAHOM CONPOTHBICHHUH, A;
t - BBIIEpKKA BPEMEHHU OTKIIIOYAIOIIEr0 YCTPOUCTBA, C.

[Ipumeuanne - CremyeT y4uTHIBaTH OTpaHMYECHHE TOKAa CONPOTHBIECHHEM LENH W OTPAaHWUYMBAIONLYIO CIOCO0-
HOCTb (MHTerpan [xoyist) ycTpoiicTBa 3aInTh;

k - koo durment, 3HaueHHE KOTOPOTO 3aBUCHUT OT MaTepualia 3alllMTHOTO NMPOBOJAHUKA, €T0 U30JIs-
MM ¥ Ha4YaJbHOW M KOHEuHOH Temmeparyp. (Popmyna anst pacuera K gaHa B mpuiioskeHuu A).
3HaueHne K U1 3alIMTHBIX MPOBOJHMKOB B PAa3JIMYHBIX YCIOBUSX yKazaHbl B Tabmunax 54B -
54E.
Ecnu B pe3ynbpTare npuMeHEeHHs: POPMYJIIBI TOIydaeTcs HECTaHIAPTHOE CEYeHHE, CIelyeT UCIOIb30-
BaTh [IPOBOJHUKH OJIM)KalIIero O0JbIIEro CTaHAaPTHOTO CEUEHHUSL.

IIpumeuanus

1 H€O6XO,HI/IMO, YTOOBI CCUCHUEC, paCCYUTAHHOC TAaKUM 06pa30M, COOTBETCTBOBAJIO YCJIOBHUAM, OIPEACISICMbBIM
COIIPOTUBJICHUEM LI <<(1)a3a-Hym>».

2 3HadYeHHne MaKCUMAaJIbHOM TEMIIEPATYPhI JJIA SJICKTPOYCTAHOBOK BO B3PbLIBOOIIACHBIX 30HAX YCTAHABJIMBAIOT 11O
TI'OCT 22782.0.

3 CneuyeT YUYUTBIBATb MAKCUMAJIbHO JOITYCTUMBIC TEMIICPATYPhI 3a’KUMOB.
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Tabmuna 54B - 3navenus kod(duimenTa K 11 H30IUpOBAHHBIX 3aIIUTHEIX POBOIHUKOB, HE BXOMSIIMX
B Ka0eJb, M 711 HEU30IMPOBAHHBIX MTPOBOTHUKOB, KaCAIOITUXCSI 00O0JIOUKH Kabeei

Twur u305A1MM 3aIUTHBIX TPOBOAHUKOB HIIH Kaberneit
Iapamerp ITonuBuHUIXIOPUL IIuTeIi OIUITUIIEH, byrunosas
(IIBX) JTUJICHIIPOIIUIIEHOBAS PE3UHA pesuHa

Koneunas temmneparypa, °C 160 250 220
KosddummenT K mst mpoBoqHHUKA:

- MEIHOTO 143 176 166
- QIIOMHHHUEBOTO 95 116 110
- CTaJIBHOTO 52 64 60

IIpumeuanue - HauaneHas Temneparypa NpoBOAHUKA NpHHATa paBHO# 30 °C

Ta6muma 54C - 3Hauenue kodduitenTa K s 3aIUTHOTO MPOBOIHUKA, BXOIAIIETO B MHOTOKUTBHBIN

Kabelnpb
Marepuan n30sImum
Hapaverp ITonuBuHUNXIOPUL IIuTeIii ONIKUITUIIEH, Byrunosas
(IIBX) STHUJICHIIPOIIMIICHOBAs PE3UHA pesuHa

Hauanpnas Temneparypa, °C 70 90 85
Koneunast temmeparypa, °C 160 250 220
Kosddurment K mist mpoBogHHUKA:

- MEIHOTO 115 143 134
- QIIFOMHHHUEBOTO 76 94 89

Ta6muma 54D - 3nauenue koddduimenTa K mpu KCIOIb30BAHUK B KAYECTBE 3alIUTHOTO MPOBOJIHUKA
000J109KM UK OpOHU Kadens

Marepuan H30JSIUH
ITapamer
P P [HonuBuHMIXNIOPHI IuTeI MOMUATUIIEH, Byrunosas
(IIBX) STUJICHIIPOIIWICHOBAS PE3UHA pe3uHa

HauvanpHas Temmeparypa, °C 60 80 75
Koneunas temmneparypa, °C 160 250 220
Kosd¢uument K u1st IpoBoIHAKA:

- MEJTHOTO 81 98 93
- QTFOMUHHEBOTO 22 27 26
- CTaJIbHOI'O 44 54 51

* 3HaueHust KoddummenTa K 171t MpOBOTHUKOB, M3TOTOBJIEHHBIX U3 AFOMUHUS, CBHHIIA I CTAJH, KOTOPHIC B
MDK 364-5-54-80 He yka3aHsbl.
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Tabmuna 54E - 3unavenue kodpduuueHTa K 11 HEN30IUPOBAHHBIX IPOBOIHUKOB UIS YCIOBHH, KOT/Ia
yYKa3aHHbIE TEMIEepaTyphsl HE CO3IA0T OMACHOCTH TMOBPEXKICHUS OIM3JIEKAIINX MarTe-

pHuajoB
IIpoBogHuKU
9KCILTyaTHpyeMbIe B
Marepuan N TIPOJIOKEHHBIE yarhpy
MPOBOIHIKA OTKPBITO M B CHCLHATBHO | yopyvanpHOM | Mo%kapoonacHoi
OTBEJICHHBIX MECTax cpene cpene
Menp MaxkcumManbHas Temiepatypa, °C 500* 200 150
K 228 159 138
AmoMuHUHA MakcumasbHas Temieparypa, °C 300* 200 150
K 125 105 91
Cranb MaxkcumanbHas TeMiepatypa, °C
500* 200 150
K 82 58 50
* YKa3zaHHBIE TEMIIEPATYPHI JIOMYCKAIOTCS TOJIBKO IIPH YCIIOBUH, YTO OHHM HE YXY/IIAIOT KA4eCTBO COCANHEHUI.
IIpumeuanue — HauanbHas Temneparypa nOpoBOAHUKA puHsTa pagHoi 30 °C.

543.1.2 CeueHne 3alIMTHBIX TPOBOJHUKOB JOJDKHO OBITH HE MEHee 3HaueHUil, MPUBEICHHBIX B Ta0-
mute 54F. B aToMm cirydae He TpeOyeTcs mpoBepsITh cedeHre Ha cooTBeTcTBUE 543.1.1.

Ecnu mpu pacueTe mosyyaroT 3HaUY€HHE CEYEHHUs, OTIAMYHOE OT MPHUBEICHHOTO B TAOIHIE, CIEeLyeT
BEIOMpATh U3 TAONMUIIBI ONMKaiiiiee Oolblee 3HAYCHHE.

Tabmuma 54F
B MWUIMMETpPax B KBaApare
CequMe (ba3H1>1x IMMPOBOJHHUKOB Haumensliee ceuenue 3alIUTHBIX MMPOBOJHUKOB
§<16 S
16 <S<35 16
$>35 S/2

3uaueHus Tabnuibl S4F nelicTBUTENIBHBI TOJIBKO B Cy4ae, €CJIM 3allUTHBIC MTPOBOJHUKHA U3TOTOB-
JICHBI M3 TOTO XK€ Marepuaja, 4To W (ha3HbIe NMPOBOJAHHMKH. B MPOTHBHOM Cily4ae CEUCHUS 3alUTHBIX
MPOBOJIHUKOB BBIOMPAIOT TaKUM 00pa3oM, YTOOBI MX MPOBOJUMOCTh Obljia PABHOM MPOBOAMMOCTH, IO-
JIly4aeMoM B pe3yJIbTaTe MPUMEHECHUS TaOJTHUIIBI.

543.1.3 Bo Bcex ciyyasix ceueHHE 3alUTHBIX TPOBOJIHUKOB, HE BXOJSIIMX B COCTaB KaOes, TOJIK-
HO OBITH HE MEHEE:

2,5 MM - MIPY HAJIMYUU MEXaHUYECKOH 3allUTHI;

4 mm? - [IPU OTCYTCTBUU MEXaHUUECKON 3aIUTHI.

IIpumeuanne — Ilpu BHIOOpE M MPOKIAIKE 3AIMUTHBIX MPOBOJHUKOB CJIEAYET YYUTHIBATH BHEUIHHE BO3JCH-
ctBytommue daxropst mo [OCT 30331.2.

543.2 Tunpl 3alIUTHBIX POBOIHUKOB

543.2.1 B kavecTBe 3alUTHBIX POBOJIHUKOB MOTYT OBITH HCIIOIH30BAHBI:

- )KHJIbl MHOTOKWJIBHBIX Kaberei;

- U30JIMPOBAaHHBIE M HEM30JIMPOBAHHEIE ITPOBO/IA B 0011Iel 000104Ke ¢ (Pa3HBIMU ITPOBOJIAMH;

- CTaIlIOHAPHO MPOJIO’KEHHBIE HEM30JIUPOBAHHBIE MIIM M30JIMPOBAHHBIE TIPOBOIHUKY;

- MeTaJUTMIECKHE TTOKPOBHI Kabele, HampruMep alfOMHUHHEBBIE 0007109KH Kabemnei, SKpaHbl, OpOHS
HEKOTOPBIX KaOeJei;

- METAJTMYECKHe TPYObl HITH METaNINYeCKHe 000I0YKH JJIs1 IPOBOTHUKOB;

- HEKOTOpBIE MTPOBOISIINE IIEMEHTHI, HE SIBIAIONIMECS YaCTHIO AIEKTPOYCTAHOBKH (CTOPOHHUE MPO-
BOJISIIIIAE YaCTH), HAPHUMEP METAJUTMYECKUE CTPOUTENbHbIC KOHCTPYKIIMU 3/IaHUH U KOHCTPYKIIUH TIPO-
M3BOJCTBEHHOTO Ha3HAYEHUS (MTOJIKPAHOBBIE MMyTH, TAJIEPEH, IIaXThl JJU(TOB H T.11.).

543.2.2 O00/I0YKH HJIM pamMbl KOMILICKTHBIX YCTPOHCTB 3aBOJACKOTO HM3TOTOBICHMS HIIM KOXyXa
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KOMIUIEKTHBIX IIHHOMPOBOOB, HMEIOIIUECS B COCTaBE yCTAHOBKH, MOTYT HCIIOJIb30BAaTHCS B KAa4EeCTBE
3aIIUTHBIX MTPOBOJHUKOB MPH YCJIOBHH, YTO OHW OAHOBPEMEHHO YIOBJIETBOPSIOT CIEIYIOINM TpeOoBa-
HUSIM:

a) JJIeKTpUYeCcKash HeMPEPHIBHOCTh IIETH OCYIIECTBICHA TaKUM 00pa3oM, 4To 0oOecrednBaeTcs ee
3aIIUTa OT MEXaHMYECKUX, XUMHIECKUX U DIIEKTPOXUMHUECKUX TTOBPEKICHHA;

0) UX MPOBOAMMOCTh HE MEHEE MPUBEACHHO B 543.1;

B) OHH JIOJDKHBI 00€CIIeYNBATh BO3MOKHOCTH TOJKITIOYECHUS JPYTHUX 3alIUTHBIX TPOBOJIHUKOB B JTIO-
00M TIperyCMOTPEHHOM JISI 3TOTO MECTE.

543.2.3 MeTanan4eckue 3alluTHIC TOKPOBbI (HEU30IMPOBAHHbIC HIIM W30JIMPOBAHHBIEC) HEKOTOPBIX
CHCTEM DJICKTPOTIPOBOAOK, B YaCTHOCTH, 000JOUKH Kabenel ¢ MHUHEepaabHOM H30JAIMEH, a TakKe Me-
TaJNTHYECKHE TPYOBI AIEKTPOIPOBOJOK H IJIEKTPOTEXHUYECKHE KOpoOa MOTYT OBITh HCIIONIB30BaHbI B
Ka4decTBe 3alUTHBIX IMPOBOAHHUKOB JUJISI COOTBETCTBYIOMIMX IEMeEH, €CIM OHMU OJHOBPEMEHHO OTBEYAOT
TpeboBanmsIM 543.2.2a, 6. Micionp3oBanne Apyrux TpyO W 000JI0UEK B Ka4eCTBE 3alIUTHBIX MPOBOIHU-
KOB HE JIOTTyCKaeTCsl.

543.2.4 Croponnue npopopsmue gactu (CITH) MoTryT MCIOIh30BaThCA B KA4E€CTBE 3AIIUTHBIX TIPO-
BOJ/IHUKOB, €CITH OHH OJTHOBPEMEHHO OTBEYAIOT CIIEAYIOIINM TPEOOBAHHSIM:

a) DIIEKTPUYECKass HEMPEPHIBHOCTh LEMH 00eCIeYnBaeTCs TNO00 WX KOHCTPYKIMEH, OO0 COOTBET-
CTBYIOIIUMH COCTUHEHHUSAMH, 3alIUIIAIONIIME €€ OT MEXaHHUECKAX, XUMHUECKUAX H IEKTPOXUMUIECKUX
MOBPEXKICHUN;

0) WX MPOBOAMMOCTH HE MEHEe MPUBEACHHOI B 543.1;

B) UX IEMOHTaX HEBO3MOXKEH, €CITH HE TPEIyCMOTPEHBI MEPHI 10 COXPAaHEHUIO HETIPEPHIBHOCTH I1e-
U ¥ €€ TIPOBOJTUMOCTH;

T') OHU CKOHCTPYHPOBAaHBI WIIH, TIPU HEOOXOAUMOCTH, TIPUCIIOCOOIICHBI IJIsT ATOH IIEITH.

JormyckaeTcst HCIONb30BaHNE METAITMYECKUX TPYO BOAOIPOBOAA NIPU HATMYHH Pa3peIIeHHs Opra-
HU3aIlUH, OTBETCTBEHHON 3a IKCILTyaTaIluio BoAONpoBoa. Mcnoap3oBaHue Tpyd CHCTEMBI ra30CcHa0XKe-
HUS B KA4E€CTBE 3alIUTHBIX TPOBOIHUKOB 3aITPEIAeTCs.

543.2.5 Ucnonw3oBanne CIIY B kauecTBe PEN-ipoBOTHIKA 3ammpermaeTcs.

543.3 O0ecneyeHue JIEKTPUYECKOIl HENPEPLIBHOCTH 3AIMTHHIX NPOBOJHUKOB

543.3.1 3ammTHBIE TPOBOIHUKH JIOJDKHBI OBITh HAJIEKAINUM 00pa30M 3allUINEeHBl OT MEXaHH4e-
CKUX U XUMHYECKHX MOBPEKICHUMH, & TAKXKE OT DIEKTPOIUHAMUYCSCKUX YCUITHH.

543.3.2 CoenuHenus 3alUTHBIX MPOBOJHUKOB JOKHBI OBITh JOCTYIHBI JJII OCMOTpa U WCIBITa-
HUSI, 32 UCKITIOUCHUEM COCTMHEHUM, 3aMI0THEHHBIX KOMITAYH/IOM WM FepMETU3UPOBAHHBIX.

543.3.3 3anpeniaercs BKIFOYaTh KOMMYTAIIMOHHBIE allapaThl B IIETH 3aIUTHBIX TIPOBOIHUKOB, OJI-
HAKO MOTYT UMETh MECTO COCJMHEHUSI, KOTOPhIC MOTYT ObITh Pa300paHbl MPH MOMOINIU HHCTPYMEHTA IS
LeJIed UCIIBITAHU.

543.3.4 B ciydae HCIOIb30BAHUS YCTPONUCTBA KOHTPOJISI HEMPEPHIBHOCTH IIEMH 3a3EMJICHHUS BKITFO-
4aTh €ro 0OMOTKY MOCIIEIOBATENBHO (B PACCEUKY) C 3alIUTHBIM MPOBOJIHUKOM 3aIperiacTcs.

543.3.5 He momyckaercsi HCIOIL30BaTh OTKPHITHIE MIPOBOMSIINE YacTH OOOPYJOBAaHUS B KayeCcTBE
3al[UTHBIX MPOBOJHUKORB ISl JPYrOro 3JIEKTPOOOOPYAOBaHMS, 32 MCKIIOUYEHUEM CIy4aeB, MPEAyCMOT-
peHHbIX 543.2.2.

544 3ammTHOE 323eMJIEHHE
Ipumeuanne - TpedoBanus k 3ammre i cucteM TN, TT u IT - mo TOCT 30331.3.

544.1 3ammTHBbIE MPOBOJHUKH, HCIO0JIb3YeMble COBMECTHO € YCTPOHCTBAMH 3aIIUTHI OT CBEPX-
TOKa

HpI/I HCIIOJIb30BaAHUN YCTpOﬁCTBa 3allIUThI OT CBCPXTOKA IJId 3alIUTBI OT MOPAKCHUS SJICKTPUUC-
CKHM TOKOM HCO6XOI[I/IMO MMPOKJIaAbIBATh 3allIUTHBIC MMPOBOJHHUKU B 06H_[ef;1 000JI04KE C (l)aBHBIMI/I apo-
BOJHHKaMHU HUJIU B HGHOCpeHCTBeHHOﬁ OJIM30CTH K HUM.

544.2 3azemuTe/ M U 3aIUUTHbIE NPOBOAHUKHM /ISl yCTPOHCTB 3aIUTHI, CPAdATHIBAIOIIUX NPH
OTKJIOHEHUHU WM UCYEe3HOBEHUH HATIPSIKEHUS

544.2.1 JTomxeH OBITh MPEAYCMOTPEH IOMOJHUTEIbHBIA 3a36MIUTENb, HE CBA3aHHBIN 3JICKTPUIECKU
C JPYT'MMH 3a3€MIICHHBIMH METAJUIMYECKUMH YacTAMH, TAKUMH KaK METAJUIOKOHCTPYKIHMH, METaJlIHye-
CKue TpyObl, MeTaJNTUUecKue 000I0uKn Kabeneld. DTO ycIoBHE CYMTAIOT BBIIOJIHEHHBIM, €CIIM BCIIOMO-
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raTeIbHBIA 3a36MIINTETh YCTAHOBJICH Ha OMPEICICHHOM PACCTOSHHM OT 3a36MJICHHBIX METAJUTHYCCKHUX
qacTel.

544.2.2 3azeMnsomui MPOBOJHUK, WIYIIUH OT BCIIOMOTATEIHHOTO 3a3EMIIUTENS, JOJKCH OBITh
M30JIMPOBAHHBIM BO M30€KaHUE CONMPUKOCHOBEHUS €r0 C 3alTUTHBIM IPOBOAHIMKOM CHCTEMBI 3alTUTHOTO
3a3eMIICHUS WM C COCTUHEHHBIMHU C HUM WM APYTUMH MPOBOISIIAMHI YaCTSIMH, KOTOPBIE MOTYT HaXo-
JIATHCS B COMPUKOCHOBEHHH C CHCTEMOH 3aITUTHOTO 3a3¢MJICHHSI.

[Iprmmeganne - 310 TpeboBaHNE HEOOXOANMO COOIOATH BO M30eKaHUE CIYYalHOTO ITYHTHPOBAHHS JaTIMKa
HaIPSDKSHUS.

544.2.3 3amuTHBIN MPOBOJIHUK JOJDKEH OBITH COSIMHEH C KOPIYCAMHU TOJIBKO TOTO AJICKTPHISCKOTO
000pyI0BaHMsI, KOTOPOE JOJDKHO OTKJIFOYAThCS B Cliydae cpadaThIBaHUS 3aUTHOTO YCTPOICTBA.

545 PaGouee 3a3eMmiieHne

545.1 O61mue TpedoBaHusI

Pabouee 3a3emiieHre MOMMKHO OBITH BBITTOJIHEHO TaKUM 00pa3oM, 9ToObl o0ecredrnBaIach HOPMalb-
Has paboTa 31eKTpooOOpyI0BaHNS, a TAK)Ke HOpMaJIbHAs M HaJeXKHask paboTa JIEKTPOYCTAaHOBKH.

546 CoBmenieHHoOe 3a3eMIsI0IIEe YCTPOMCTBO Ui pa0oyero u 3allIUTHOIO 3a3eMJICHUS
546.1 O6mue TpedoBanus

B cnyqae, korga 3azemsieHre TpeOyeTcst Kak [UIsl 3alUThl, TaK U JJI1 HOPMAJIbHOM paboThI 3JIEKTPO-
YCTAHOBKH, B NIEPBYIO OUYEpeb CIelyeT COOM0AaTh TpeOOBaHuUS, IPEAbSBIsIEMbIE K MEPaM 3aILUTHI.

546.2 PEN-npoBoaHuKH

546.2.1 B cuctemax TN st crarimoHapHO TIPOJIOKEHHBIX KaOelel, MMEIoIUX oAb moneped-
HOTO ceuenus He menee 10 Mm? o Mequ W 16 Mm? 1o ATIOMHUHUIO, €TUHCTBCHHAS >KHJIa MOXET HC-
nmone30BaThcs B KadecTBe PEN-mpoBofHMKA mpu yciaoBHuW, 9TO paccMaTpuBaeMas 4acTh YCTAHOBKH HE
3aIUIIeHa yCTPOHCTBAMH 3aIIUTHOTO OTKIIFOUEHUS, pearupyomuMi Ha i hepeHIInanbHbIN TOK.

546.2.2 Bo nzbexanne Omyxnatonx Tokos u3oisiusa PEN-mpoBoHrKa momkHa OBITE paccunTaHa
Ha caMoe BBICOKOE HaIPsDKEHUE, KOTOPOE MOXKET OBITh K HEMY IPHIIOKEHO.

[Ipumeuanne — PEN-poBogHNK HEe TpeOyeTcs M30JIMpOBaTh BHYTPHU KOMIUIEKTHBIX YCTPOWCTB YIPaBICHUS U
pacmpeseneHus 3JIeKTPOIHEPTUHL.

546.2.3 B cnyuasx, korja, HauWHas ¢ KaKOH-TMOO TOYKH yCTaHOBKH, HYJIEBOUW pabounii U HyJIeBOI
3aIIUTHBIA MPOBOJHUKY Pa3ieieHbl, 3alpenaercss OObeIMHATh 3TH IPOBOJHUKHU 33 ITOH TOYKOU MO XO-
Iy sHepruu. B Mecrte pazaeneHust HEOOXOIMMO MTPEAYCMOTPETh OTACIbHBIC 3a)KUMBbI WU IITHHBI HYJIEBO-
ro pabo4ero M 3amUTHOTO MPOBOTHUKOB. PEN-IIpOBOAHUK TOIKEH MOAKITIOUATHCS K 3a)KUMY, IPEIHA-
3HAQUYEHHOMY ISl 3aIIUTHOTO TIPOBO/THHKA.

547 IIpoBOAHMKH CHCTEMBbI YPABHUBAHMSA MOTCHINATOB

547.1 HaumeHbIIMe TUIOLIATU NOMEPEYHOT0 CeYeHHUs!

547.1.1. 'naBHbIE NPOBOAHUKH CHCTEMBI YPaBHUBaHHS IOTEHLINAIIOB

CeueHue r1aBHOTO NPOBOAHMKA CHCTEMBbl YPaBHUBAHHUSA NOTEHUIUAIOB JTOJDKHO OBITH HE MEHee IO-
JIOBUHBI HAHOOJIBIIEr0 CEUEHHUs 3alIUTHOIO MPOBOJHUKA YCTAHOBKH, HO He MeHee 6 Mm°. OHAKO He
TpebyeTcs IPUMEHATH IPOBOIHHKHI CeUeHHeM Golee 25 MM® 10 Me/IH MM PABHOLEHHOE eMy, eCJIH Mpo-
BOJIHUK M3TOTOBJIEH U3 APYrOro MeTaja.

547.1.2 JonoaHUTENbHBIE TPOBOIHUKY CUCTEMbI YPaBHUBAHUS MTOTEHIHAJIOB

CeueHue IOMOIHUTEIHHOTO IPOBOJAHMKA CUCTEMBl YPaBHUBAHUI IOTEHIINAJIOB, COSAMHSIONIETO JIBE
OTKPBITBIE IPOBOSIINE YACTH IEKTPOOOOPYAOBAHHS, HOPMAJIbHO HE HAXOAALIMXCS MO/ HANPSHKEHUEM,
JOJDKHO OBITH HE MEHEe CEUCHMs HauMEHBLIETO M3 3alIUTHBIX MPOBOJHUKOB, HOAKIIOYEHHBIX K 3THUM
4acTsM.

CeueHue JOMOTHUTEIFHOTO POBOJAHUKA CUCTEMbI yPaBHUBAaHUs NOTEHIUAIOB, COEAUHSIONIETO 3a-
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3eMJIIEMBIE YacTH JIEKTPOOOOPYIOBAHUS M METAIIMYECKHE KOHCTPYKIIMHA CTPOUTEIHHOTO U MPOU3BOI-
CTBEHHOT'O Ha3HAYEHUS, TOJDKHO OBITH HE MEHEe MOJIOBHHBI CEUYEHHS 3aIIUTHOTO ITPOBOJAHHUKA AJIEKTPO-
00opymoBaHMs, MOAKIIOYEHHOTO K JAHHOHN 3a3eMIISIFOIIEH YacTH.

JomonHnTENbHBIE TPOBOJHUKH CHUCTEMBI YPaBHHUBAaHMWS MOTEHIIMAJIOB JOJDKHBI, IPH HEOOXOIUMO-
CTH, YIOBIETBOPATH TpeboBaHusM 543.1. CBs3b A ypaBHUBAHUS TOTEHIIAIIOB MOXET OBITh oOecrede-
Ha TM00 METaJUIOKOHCTPYKLIHUSAMH CTPOUTENHHOTO W MPOU3BOJCTBEHHOTO Ha3HAYEHWS, JINOO JTOTOIHU-
TETHHBIMH MPOBOIHUKAMHU, JTHO0 COYETaHHUEM TOTO U JPYTOTO.

547.1.3 lllyHTHpOBaHUE PACXOIOMEPOB

B CjIydyac HCIIOJIb30BaHUA Tp}I6 BOJOIIPOBOJA 34aHHA B KAa4YC€CTBC 3a3CMJIAIOIINUX WM 3alllUTHBIX
IMPOBOJHHUKOB HCO6XOI[I/IMO npeayCcMaTpuBaTh IYHTUPOBAHUC PACXOJOMEPOB IIPU NOMOIIN MPOBOAHUKA
HaJIe)Kalero CCUCHusA, B 3aBUCUMOCTHU OT TOI'O, UCIIOJB3YCTCA JIX OH B KAY€CTBC 3allIUTHOI'O IMTPOBOJIHU-
Ka CUCTCMbI YpaBHUBAHUA MTOTCHIIMAJIOB WX MTPOBOJHUKA pa60qero 3a3C€MJICHHU.
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MNPUJOXKEHHUE A
(obs3aTenbpHOE)

METO/J OITPEJAEJEHUSA KOO®PUITUEHTA K (cm. 543.1.1)
Koaddunuent K onpeaenstor mo popmyie

Q.(B +2o)ln(1+ 0, - 0, J
P20 B+6,

k:

|

rze Q. - 06bEeMHAs TIUIOEMKOCTb MaTepuana mpoBogauka, JHx/(°C - Mm°):;
B - BenmunHa, oOpatHas TemnepaTtypHoMy Kodddunrenty conporusneHus npu 0 °C mist mpoBOIHE-
Ka, °C;
P20 - YAETBHOE AIIEKTPUYECKOE COMPOTHBIIEHNE MaTepraia mpoBoaauka npu 20 °C, Om - MM;
0; - HayapHAs TeMIlepaTypa npoBoaHuKa, °C;
0, - KoHeUHas TemrepaTypa npoBoaHuKa, °C.

Martepuan B, °C Q., [K/(°C - Mm®) P20, OM - MM chsi
20
Mepb 234,5 3,45x10° 17,241x10°® 226
ATOMHHHT 228 2,5x10° 28,264x10° 148
CauHell 230 1,45x10°° 214x10° 42
Cranb 202 3,8x107 138x10° 78
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NPUJOKEHUE B
(obs3aTenbpHOE)

3ASEMJIAIOINME U 3AHIMTHBIE TIPOBOIHUKHU

[m ] 4 A
4\1 i
]

! 2 —C\
T\ P
J LB T
2 LS Pu.
< A //I
| SR —————.

1 - 3aIUTHBIN IPOBOAHMK; 2 - TJIAaBHBIH MPOBOJTHUK CHCTEMBI YPaBHUBAHHMS IIOTEHINAIOB;
3 - 3a3eMJIIOIIUH IPOBOTHUK; 4 - IOTIOJTHUTEIBHBIH IIPOBOJTHUK CHCTEMBI YPaBHUBAHHMS IIOTEHINAJIOB;
B - rnaBHbIi 3axuM (60n1T) 3a3emieHus; M - 3a3emMisieMast 4acTh AJIEKTPOo00OpyRoBaHHS (OTKPBITAs IPOBOIAIIAS
4acTh); C - METAJUIOKOHCTPYKIHS 31aHusI (CTOPOHHSS IPOBOSIIAS 9aCTh);
P - metanmnmaeckuii cTosk (Tpy0a) Bogonposoaa; 1 - 3a3eMIIUTENb

10
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YK 696.6:006.354 MKC 27.020; 29.020 EO8 OKCTY 3402

KiioueBble ciioBa: 3JeKTPOYCTAHOBKHU 3[MaHU; 3a3eMIISIOIINE YCTPOWCTBA; 3alUTHBIE TPOBOIHH-
KH; 3a3eMJICHIE; 3aIIUTHOE 3a3eMIICHHE; pabouee 3a3eMIICHHC
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