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BBenenue

Honss 4wucima mnoxapoB, mnpousomenmux B Poccuiickon ~ ®Denepannu
OT DJIEKTPUYECKUX M3ACIIUA M YCTPOMCTB B 3[IaHUSIX M COOPY>KEHUSIX, OT OOIIEro
Yyclia TOXKApOB B 3JaHUSX U COOPYXKEHHUSAX OCTAeTCSd CTaOMIBHO BBICOKOM
u coctasisieT bonee 34 %.

Haubosbiiee yuciio moxxapoB OT 3JIEKTPOOOOPYAOBaAHUS €KETOAHO MPOUCKXOTUT
Ha 0OBEKTaxX >XWJoro cekropa. Mx mons cocrtaBiseT mopsnaka 74 % or obmiero
KOJIMYECTBA MOXKAPOB IO ANEKTPOTEXHUUECKUM MTPUUUHAM.

OcHOBHasi 4acTh MOTMOIIMX JIIOJEM Ha TOXKapax OT 3JIEKTPOOOOPYI0BaHUS
NPUXOJIUTCS Ha TOXAphl B 3/JaHUAX U COOPYKEHHUSAX KHIOTO cekropa — 94,8%
OT OOIIEro 4Yuclia MOruOIIMX Ha MoXkapaxX, BO3HUKIIMX MO 3JIEKTPOTEXHUUYECKUM
IPUYHHAM.

Cpenn BUIOB OOBEKTOB KHJIOTO CEKTOpa HAMOOJIbIIEE KOJWYECTBO IMOKAPOB
OT DBJEKTPOU3ACINA MU YCTPOMCTB €XKErOoJHO NPOUCXOAUT B OJHOKBAPTHUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JOMax M cocTtaBiuseTr okoido 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHuAX W COOpYKEHHSX OOIIECTBEHHOIO HA3HAYEHHUA JOJsS TOXKapoB
OT 5JIEKTPOOOOpYyAOBaHMs cocTaBuia Oosee 52 % oOT oOWero yucia MoXapoB
Ha TaHHBIX 00BEKTAaX.

Jonga uymcna mnoruOmmx JrOJed Ha TMoxapax oOT 3JIEKTPOoOOOpYyIOBaHUS
B OOIIECTBEHHBIX 3JaHUAX cocTaBmwia 19,0 % ot oOmiero uyuciaa HoruOmIMX Ha
noxkapax Ha JIaHHBIX 0ObEKTax.

Pacripenenenust  3HayeHUd  TMOKaszaTesneld  OOCTAHOBKM € TMOXapamH,
npousomeamnumMu B Poccuiickoit @enepanuu B nepuon 2016-2021 rogos B xKujaom
CEKTOpE M 3JIaHUSIX U COOPYKEHUSIX OOIIECTBEHHOTO Ha3HAYCHHS, MCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBIISNIOCH  BJEKTPOOOOpPYJOBaHUE, IO CyOBEKTam

Poccuiickoit @enepanuu npeacTaBiieHbl B Tadaunax 1 u 2.



B JKHJIOM CEKTOpP€E€, HCTOYHHKOM BOZHUKHOBCHHUSN KOTOPLIX ABJIAJJIOCH

Taoauma 1
PacnpenesieHue 3HaUeHHI MoKa3aTeseidl 00CTAHOBKH € MOKapaMH,
npousoweamiumMu B Poccuiickoit @enepauuu B nepuoxn 2016-2021 roxos

3JIEKTPO0OOpya0BaHMe, N0 cyobekTaMm Poccuiickoii @enepaunu

KoJa-Bo Toas Ilorutmao Toas
PeiiTunr Cy0bexkT PO 10KapoB, g Y > | PediTHHT Cy0bekT PO JII01eH, g Y i
ell. 0 Yell. 0
1 MockoBckasi 001acTh 16 861 7,63 1 MockoBckast 00:1acTb 740 6,71
2 Pecryomixa 8304 | 3,75 2 CBep/noBeKas 067acTb 417 3,78
BamkoprocTan
3 YensGuuckas obnacts | 6728 | 3,04 3 Pecnybika 382 | 3,46
Bamkoproctan
4 Upkyrtckas obnacTb 6 599 2,98 4 Upkyrtckas o01acTh 358 3,25
5 | Jennnrpaxckas oGnacts | 6456 | 2,92 5 Jlenunrpancias 342 | 310
o0J1acTh
6 r. Mocksa 6 047 2,73 6 Kpacuospckuit xpait 342 3,10
7 KpacHosipckuii kpait 6 017 2,72 7 Hosocubuperas 297 2,69
obJiacTh
. o Huxeropoackas
8 Kpacromapckmii kpaii 5905 2,67 8 0BIIACTE 275 2,49
9 CBepasioBcKas 00J1acTh 5 696 2,57 9 YenabuHckas 001acTh 272 2,47
10 Camapckas 00J1acTh 5573 2,52 10 PocroBckas ob6nacthb 256 2,32
11 PecnyOnmka Tarapcran 5400 2,44 11 Kpacromapckwuii kpaii 244 2,21
12 HoocuGupekas 5301 | 240 | 12 TioMeHcKas 06macTh 233 | 211
001acTh
13 IIpumopckuii kpait 5164 2,33 13 [epmckuit kpait 232 2,10
14 KemepoBckas 061acTh - 4945 2.23 14 KemepoBckast 061acTsb - 230 2,09
Kysbacc Kysbacc
15 Huxeroporncias 4823 2,18 15 Camapckas o61acTh 221 2,00
o0nacTh
16 AnTaiickuii kpaii 4 587 2,07 16 Pecnybnuka Tatapcran 214 1,94
17 Pocrosckas obnacts 4 329 1,96 17 CaparoBckas 001acTb 204 1,85
18 XabapoBckwii Kpaii 3998 1,81 18 XabapoBckuil kpait 200 1,81
Cpennee no
19 CapatoBckast 00s1acth 3864 1,75 cy0beKTam 195,8
Ypaabckoro @O
20 Boponexckas 061acth 3819 1,73 19 TBepckast 00J1aCTh 191 1,73
21 Tepmckuii kpait 3750 1,69 20 Bosrorpanckas 185 1,68
obJlacth
22 Bosrorpazackas 001acth 3706 1,67 21 IIpumMopckuii kpait 182 1,65
Cpennee no
23 OpeHOyprckas 0051acTh 3653 1,65 cyobeKTam 179,5
IIpusojxkckoro @O
Cpennee 1o cyobekram N N
Vpaabckoro ®O 3632,3 22 AnTaiickuil kpaid 173 1,57
24 r. Cankr-TlerepOypr 3623 1,64 23 Kuposckast o6macth 173 1,57




Koa-Bo Toas Iorudmao Toas
PeiiTuHr Cyobext PO® M0KapoB, % > | PediTHHT Cyobekt PO Josei, o ’
el yeJl. 0
Cpennee no
25 TromeHckas o0nacTh 3459 1,56 cy0beKTam 172,3
Cubupckoro ®0
Cpennee nmo cydobekTam
Cubmpeioro O 3424,6 24 Boponexckas obmacts 168 1,52
Cpennee mo cydobekTam
TpuBo.kckoro ®O 3397,2 25 OpenOyprckast 06acTh 161 1,46
26 OMckast 001acTh 3130 1,41 26 OmMckast 001aCTh 156 1,41
27 XamrotMancuiickutit | 5000 | 738 | 7 r. Mocksa 151 | 137
aBT. OKpyT - lOrpa
CpenHee no cyobekTam Y amyprckas
HentpaabHoro ®O 2898,7 28 Pecnybnmka 145 1,32
28 Bnagumupckas 006acTb 2 687 1,21 29 Ilensenckas o61acTb 142 1,29
Cpennee no cyobexkram
Poccuiickoii 25949 30 Bnanumupckas o6mactb 142 1,29
Depepanun
Cpennee no
29 TBepckas obnactb 2418 1,09 cy0beKTam 138,4
IenTpansHoro ®O
Cpennee nmo cydobekTam
I0xH0r0 DO 22821 31 Kypranckast 001acth 130 1,18
30 CraBponoJjbckuii kpaii 2194 0,99 32 ApXanreiberas 130 1,18
001aCTh
31 Kypranckas o0nacthb 2128 0,96 33 Bonoroackas o6nacts 130 1,18
Cpennee 1o cyobekram
32 HBanoBckas o0acTb 2126 0,96 Poccuiickoii 129,4
Degepauun
33 Ilensenckas 061acThb 2075 0,94 34 Hosropockas o6mactb 129 1,17
34 Kuposckas o6mactsb 2 057 0,93 35 TamOoBcKkas o6acTb 127 1,15
35 VibsiHOBCKas 00J1acTh 2046 0,92 36 Pecnryomxa Caxa 122 1,11
(SxyTus)
36 Yamyprekas 2012 0,91 37 3a0aiikanbCKkuil Kpan 121 1,10
Pecnrybnnka
37 3abaiikanbCKuil Kpan 2 006 0,91 38 Pecniybnuka Bypsitus 121 1,10
Cpennee nmo cyobexTam UYysamckas
CeBepo-3anagnoro @O 19226 39 Pecny6imka - UyBamms 119 1,08
38 Tamb6oBcKkast o0nacTb 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Peonrybmaxa Caxa 1882 0,85 41 VibsiHOBCKast 00J1acTh 114 1,03
(SxyTus)
40 JIunenkas oodnactb 1 807 0,82 42 Kanyxckas o01acth 112 1,02
Cpennee no
41 Tynbckast 001aCcTh 1801 0,81 cyobexTam FOskHOrO 110,8
[0]0)
42 Amypckast 00JacTh 1754 0,79 43 Psasaunckas o6acThb 110 1,00
Cpennee no
43 Bpsiackas oGnactb 1736 0,78 cyobexram CeBepo- 101,1
3anagnoro ®O
Cpennee mo cydobexTam
JlanbHEeBOCTOYHOTO 17349 44 Tynbckast 001acTh 100 0,91

@0




Koua-Bo Toas IToruoJio Toas
PeiiTuHr Cyobext PO® M0KapoB, Y > | PediTHHT Cyobekt PO Josei, o ’
e/, ° qeJl. °
44 Benroponckast o6macTb 1730 0,78 45 AcTpaxaHcKasi 00J1acTb 100 0,91
Cpennee no
45 ApXaHrenbcKas 00JIacTh 1714 0,77 cybnexram 86,9
JlajJbHEBOCTOYHOTO
DO
46 Pecniyonuka Kpbim 1714 0,77 46 Jlumerkas 00IacTh 86 0,78
47 Pecnybnmka Bypsitus 1702 0,77 47 Awmypckasi 0071acTh 85 0,77
48 Mypwmanckas obnacts | 1668 | 075 | 48 Xante-Mancuiickuii 82 0,74
aBT. OKpyT - Orpa
49 Booroackas oo6macts 1 664 0,75 49 Benroponckas obmacts 81 0,73
50 Hysamcias Pecrry6mira 1636 0,74 50 CraBponoabCKuid Kpaii 80 0,73
- UyBamus
51 Psasanckas obnacts 1519 0,69 51 Kypckas ob6macts 80 0,73
52 Spocnasckas o0nacTb 1491 0,67 52 Pecny6nnka MopnoBust 79 0,72
53 Kanyxckas 001acth 1472 0,67 53 MBaHoBcKas 001acTh 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckast 00mactsh 77 0,70
55 Kypckas o6macts 1435 0,65 55 Pecmry6mmuka Kpemm 77 0,70
56 Tomckas o6acTh 1422 0,64 56 PecnyOmmka Komu 74 0,67
57 Hosroposckas o61actb 1414 0,64 57 OpJoBckast 001aCTh 72 0,65
58 Pecny6imka MopoBust 1362 0,62 58 Pecniy6nmka Kapenus 70 0,63
59 Pecrry6nmka Jlarectan 1330 0,60 59 TIckoBckas o0acThb 69 0,63
60 Pecrry6onmka Kapemus 1307 0,59 60 SApocnaBckas 061acTh 69 0,63
61 CMoiteHcKas 001acTh 1 305 0,59 61 Tomckas o6acTh 67 0,61
62 Pecniybninka Xakacus 1226 0,55 62 CMoneHckas 001acThb 63 0,57
63 IIckoBckas o0y1acThb 1204 0,54 63 Pecnyonuka Xakacus 60 0,54
64 Pecny6imka Komu 1149 0,52 64 PecnryOmmmka Mapwit 31 52 0,47
65 Yeuenckas PecyOmika 1103 0,50 65 Koctpomckast 06macTb 45 0,41
66 CaxanuHckas 001acThb 1088 0,49 66 CaxanmHckas 0071acThb 43 0,39
67 OpitoBekas o6acTs 1051 | 047 67 HAmano-Hereukui asr. 41 0,37
OKpYT
68 Pecniy6nnka Mapwuit D 1006 0,45 68 Pecniy6sinka Jlarectan 31 0,28
69 KocTpomckas obnacth 954 0,43 69 Kamanunrpazckas 28 0,25
0011aCTh
Cpennee mo cydobekTam
CeBepo-KaBka3ckoro 899,3 70 Kamuatckuii kpait 27 0,24
DO
70 Kanununrpazackas 871 0,39 el EBpeiickas aBT. 25 023
001acThb o06macTh
71 | Kebapmmo-bamapexan | 209 | ¢35 72 Pecury6mxa Thima 23 0,21

Pecrry6mmka




PacnpenesieHue 3Ha4YeHN oKa3arTeseid 00CTAHOBKH € MOKapaMu,
npousomeamumu B Poccuiickoit @enepauuu B nepuoa 2016-2021 roxos
B 3aHUSAX, COOPYKEHUSX 001IECTBEHHOI0 HA3HAYCHUS,
HCTOYHHUKOM BO3HUKHOBEHHS KOTOPBIX ABJIAJIOCH JJIEKTPOOOOpPYyAOBaHHME,
1o cyobexkram Poccuiickoii @eaepauun

Koua-Bo Toas IToruoJio Toas
PeiiTuHr Cyobext PO® M0KapoB, Y > | PediTHHT Cyobekt PO Josei, o ’
e/, ° qeJl. °
B . Cpennee o
72 Hmarto Iiiﬂellfknn asT. 739 0,33 cyobexram CeBepo- 20,4
Py Kaska3ckoro @O

73 Pecrry6imika TriBa 569 0,26 73 MypmaHckast 00J1acTb 20 0,18

74 Kamyuarckuii kpait 514 0,23 74 Maramanckas 061acTb 20 0,18

75 PecniyOnmka Anpires 500 0,23 75 Pecnybnuka Anraii 17 0,15
Kabapaunro-

76 EBpetickas aBT. 005acTh 495 0,22 76 Bankapckas 16 0,15
PecnyOmmka

77 PecrryGnmka Anrait 450 0,20 77 r. CeBacTomnoJb 12 0,11

78 Pecnyomixa Cesepras 435 0,20 78 Pecniyonuka Anpirest 10 0,09

OceTus - Ananus

79 Maramanckas o61acTs 406 0,18 79 UyKOTCKHI aBT. OKPYT 10 0,09

80 r. CeBacTormnoib 367 0,17 80 Yeuenckas PecryOmuka 6 0,05

81 PecnyOnuka Marymeruns 283 0,13 81 R A 5 0,05
WHxrymerust

82 PecnyOmmka KanMbrkust 268 0,12 82 Pecmry6maxa Cenepras 4 0,04

Ocetns - Ananus
83 Kapagaeno-Hepreccras 179 0,08 83 PecnyOmuka Kanmmeikus 2 0,02
PecrryOnmka

84 Heneuxwii aBT. OKpyT 79 0,04 84 Heneukwii aBT. OKpyT 2 0,02

85 UyKOTCKHH aBT. OKpYT 75 0,03 85 Kapauaeso-Hepxeccias 1 0,01
Pecny6inka

Taoauna 2

Koa-Bo Toas Ilorudao Toas
PeiiTunr Cy6bext PO® MOKAPOB, o > | PeitTunr Cyobext PO Joj1ei, o ’
el. 0 qel. °

1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acTh 896 4,78 2 MockoBckas 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 IIpumopckuii kpait 7 8,24
4 Kpacnonmapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecnybsnka Banikoprocran 561 3,00 5 Upkytckas 001acTh 5 5,88
6 KpacHosipckuit kpait 545 2,91 6 Owmckas 00J1acTh 5 5,88
7 Hpxyrckas obmactb 545 2,91 7 AcTpaxaHCKas 06JacTb 4 4,71
8 IIpumopckuit kpait 520 2,78 8 SImanmo-Henenkuii aBT. 3 3,53




Koa-Bo Toas Iorudmao Toas
PeidTHHT Cyobekt P® MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’
el 0 yell. 0
OKpyT
9 Yensbouackas o0acTb 509 2,72 9 Pecrry6imka TriBa 3 3,53
10 XabapoBckuii Kpaid 502 2,68 10 Kpacuosipckuii kpait 2 2,35
11 HoBocubupckas o0xacTb 442 2,36 11 YensOuHckas 00s1acTh 2 2,35
12 Camapckast 001acTh 399 2,13 12 HoBocubupckas o061acTb 2 2,35
13 PocroBckas o6acts 367 1,96 13 PocroBckas o6acts 2 2,35
14 Pecrry6mmka Tarapcran 343 1,83 14 CaparoBckas 067acTs 2 2,35
15 Xautpl-Mancutickuit asr, 314 1,68 15 Hwuxeroposckast 001acts 2 2,35
okpyT - Orpa
Cpennee o cyobekram
16 CaparoBckas 007acTs 309 1,65 Cubnpexoro ®O 1,8
17 OmMckast 00acThb 294 1,57 Cpennee 1o cyoLekTam 1,6
HenTpansuoro O
18 Hmxeropozckast o61acts 292 1,56 16 Pecnyomixa 1 1,18
Bamkoproctan
19 Keweposcras obmact, - 291 1,55 17 XabapoBckuit kpait 1 1,18
Kyszbacc
20 Bounrorpazckas 061acth 283 1,51 18 Camapckas 001acTh 1 1,18
Cpennee no cy0obekTam

Cubnpekoro ®O 281,7 19 Bosnrorpazckas 001acth 1 1,18
21 Anraiickuii kpait 270 1,44 20 Anraiickuit xpait 1 1,18
22 ITepmckuii kpaii 269 1,44 21 [Mepmckuit xpait 1 1,18

Cpennee no cyobekram 263.0 Cpennee o cyobekram 10

Ypaabckoro @O ' Ypaabckoro @O '

23 Boponesxckas 061acth 260 1,39 22 Boponexckas 061acTh 1 1,18
CpenHee no cyobekram 2549 Cpeanee 1o cyobekram 10
LenTpansaoro ®O ' KO:xHoro ®O '

24 Tromenckas 00J1acThb 242 1,29 Cpennee ng (;yﬁbeKTaM 1,0

25 Pecrry6immka Kpem 241 1,29 23 CBepaioBckast 00JIacTh 1 1,18
Cpennee no cyobekram

MpuBokckoro GO 230,3 24 Amypckas o0nactb 1 1,18

26 Pecnyomuka Caxa (SIkyTus) 228 1,22 25 TBepckast 00acTb 1 1,18
Cpennee no cyobekram

[Omnoro ®O 222,6 26 Bonoroackas o6macts 1 1,18

Cpennee 1o cyobexkram P® 218,9 27 YabsiHOBCKas 001acTh 1 1,18

27 CBepyIoBCcKas 00J1aCTh 216 1,15 28 Benropockas 06acTb 1 1,18

28 PecniyOnmka Jlarectan 211 1,13 29 TamboBckas 001acThb 1 1,18

29 CraBpomnonbckuil kpai 210 1,12 30 Ps3anckas o6nacThb 1 1,18

30 Openbyprckast 00J1acTh 207 1,11 31 Pecny6sinka Komu 1 1,18

31 3abaiikanbCKuil Kpai 190 1,01 32 Koctpomckast 001acTh 1 1,18

Cpennee 1o cyonexram 186,4 33 r. CeBacTomnoJb 1 1,18

JlaabHeBocTouHOTro DO
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Koa-Bo Toas ITorué.o Toas
PeidTHHT Cyobekt P® MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’
ell. 0 qeJl. °
32 ApxaHrenbckas 00IacTb 185 0,99 34 PecnyOnmuka MHTYymerus 1 1,18
) N Cpennee o cydobekram
33 SImano-Henenkuii aBT. OKpyT 182 0,97 Jaabresocroanoro GO 0,8
34 Tonckas 0Gmacts 180 | 0,96 Cpemuee no cybhexran | g
Cesepo-3anaanoro ®O
Cpennee no cydobexram
35 Jlenunrpajckas 00acTb 177 0,95 TpuBokcKkoro ®O 0,6
Cpennee no cydobexram
36 Amypckas 0065acTb 171 0,91 CeBepo-Kapka3ckoro 0,1
PO
Cpennee mo cydobekTam . .
Cenepo-3ananoro DO 165,0 35 Kpacnonmapckuii kpai 0 0
37 AcTpaxaHckas 00J1acTb 159 0,85 36 Pecniyomuka Tarapcran 0 0
38 TBepckas ob6macTh 154 0,82 37 Xanmsl-MaHCHHCKHI 2BT. 0 0
oKpyT - FOrpa
KemepoBckas o61acth -
39 Pecniyonuka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kuposckas ob6macth 153 0,82 39 TromeHckas 001acThb 0 0
41 Yamyprckas Pecry0mmka 152 0,81 40 Pecny6mmika Kpeim 0 0
42 Bomoroackas o6nacts 147 0,79 41 Pecrrybmxa Caxa 0 0
(Axytns)
43 Briagumupckast obnacts 147 0,79 42 PecniyOnuka [larecran 0 0
44 SpocnaBckasi 00JacTh 147 0,79 43 CraBpomonbCKUi Kpai 0 0
45 Mypmanckast 001acTh 146 0,78 44 OpenOyprckas o61acTb 0 0
46 Bpstackas obnacts 139 0,74 45 3abaiikansckuit kpait 0 0
47 VibpsiHOBCKast 00J1acTh 138 0,74 46 ApxaHrenbckas 00J1aCTh 0 0
48 ITensenckas 061acThb 135 0,72 47 ToMckas 00acThb 0 0
49 Benroposckas 06gactb 134 0,72 48 Jlenunrpaackas 00J1acTh 0 0
50 Yeuenckas PecyOimika 127 0,68 49 Kuposckas o6macTp 0 0
51 CaxanmHCKas 001acTh 124 0,66 50 PecniyOmmuka Bypstus 0 0
52 Tam0oBcKkast 001acTh 124 0,66 51 Y amyprckas Pecrybnuka 0 0
53 Paszaunckas o6nacThb 118 0,63 52 Bnagumupckas 06acTb 0 0
54 Hysamexas Pecryomixa - 116 0,62 53 MypmaHcKast 00J1acTh 0 0
Uysamus
55 Tynbckast 007acTh 115 0,61 54 SApocnaBckas 061acTh 0 0
56 Kypranckas o6nacts 114 0,61 55 Bbpstackast o6nacts 0 0
Cpennee no cyobekram
Cenepo-Kapkasckoro ®O 109,4 56 ITensenckas o0aacTh 0 0
57 Pecniy6nuka Kapenus 107 0,57 57 Yeuenckas Pecriybnnka 0 0
58 Pecnybnnka Xakacust 105 0,56 58 CaxanuHckas 001acThb 0 0
59 JInnenkas 061acThb 103 0,55 59 Hysamckas Pecrrybmaka - 0 0
Uysamus
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Koa-Bo Toas Iorudmao Toas
PeidTHHT Cyobekt PD MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’

el 0 yell. 0
60 Pecrry6immka Komn 101 0,54 60 Tynbckast 061acTh 0 0
61 OprnoBckast 001acTh 98 0,52 61 Kypranckas o61acts 0 0
62 Pecny6immka TriBa 97 0,52 62 Pecrry6imka Kapenns 0 0
63 CmoreHckas o0sacTh 96 0,51 63 Pecny6nmka Xakacus 0 0
64 Kabapuino-bankapekas 96 051 | 64 Minenkas o6racts 0 0

PecnyOimka
65 HBaHoBCcKas 001aCTh 96 0,51 65 OpioBckast 001acTh 0 0
66 Koctpomckast 06macTpb 96 0,51 66 CMoIeHckas 001acTh 0 0
67 Kypckas ob6nacth 94 0,50 67 Kabapuo-bakapexas 0 0
PecnybOnnka
68 Kanuuuurpaackas o6gactb 92 0,49 68 MBaHoBcKas 001acTh 0 0
69 Pecnyomixa Cesepras 80 0,43 69 Kypckas o6macTs 0 0
Ocetus - Ananus
70 PecrryGimka Mapwmii D1 76 0,41 70 Kamununrpanckas 0 0
001aCcTh
71 Kamyxckast o06macts 75 0,40 71 Pecmry6muka Cenepras 0 0
Ocetus - Ananus
72 Pecny6nnka Mopnoust 74 0,40 72 Pecny6nnka Mapwuii On 0 0
73 r. CeBacTomnoJb 66 0,35 73 Kamyxckas o6macts 0 0
74 Hosroponckas o6macTp 62 0,33 74 Pecrry6immka MopaoBust 0 0
75 Kamuarckuii kpait 58 0,31 75 Hosroposckas o6aacth 0 0
76 IckoBckast 061acTh 54 0,29 76 Kamuarckuii kpait 0 0
77 PecnyOnmka Anrai 48 0,26 77 TIckoBckas o0OnacThb 0 0
78 PecniyOimka Anpires 44 0,23 78 PecrryOimka Anrait 0 0
79 Marananckas o0acTb 44 0,23 79 PecrryOmmuka Anpirest 0 0
80 Egpeiickast aBT. 001acTh 41 0,22 80 Marazganckas 001acThb 0 0
81 Pecnybnnka Murymeruns 31 0,17 81 EBpeiickas aBT. o0nacth 0 0
82 Pecrry6nmka KanMbikus 22 0,12 82 PecnyOmuka Kanmmeikus 0 0
83 YyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHH aBT. OKPYT 0 0
84 Henenxwif aBT. oKpyT 16 0,09 84 Heneukwii aBT. OKpyT 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Yepkecckas 0 0
PecnyOimka PecrryOiinka

OOIIIECTBEHHBIX 3JaHHMH,

C YUETOM HMHTCHCHBHOI'O POCTAa SHCProOBOOPYKCHHOCTH HACCICHHA, KXKUJIbIX H

TCHACHOUA II0 KOJHUYCCTBY

QIICKTPOTCXHUYCCKUX)

MoXapoB, OYCBHUAHO, COXPAHHUTCA IIPHU CYHICCTBYIOIICM IIOJIOKCHUHU n0>1<apH0171

PO UIAKTUKY IEKTPOYCTAHOBOK.
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B nHacTosiiee Bpemsi CIOXKWIACh CUTyallds, KOTAa 3JIEKTPOOOOpYyIOBaHHUE IO
OOJbIIEeH YacTh HUKEM HE 00CITY>KMBAETCSl U HE KOHTPOJIUPYETCS C TOUKU 3PEHUS €ro
NOXKAPHOM  NpOQHIAKTHKUA. OJEKTPUKHM Ha  OOBEKTaxX 3aHUMAIOTCAd  €ro
00CTy>KMBaHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJUT W3 CTposi. B 3TOi cBs3M,
OJHUM U3 OCHOBHBIX BOIIPOCOB SBJSIETCSI OpraHM3alus CHCTEMaTHYECKON
NPO(HUIAKTUKY MOKAPOB OT JIEKTPOOOOPYAOBAHUS KIIBIX U OOIIECTBEHHBIX 3/1aHUN
C MPUMEHEHUEM TEXHHUYECKHUX CPEJICTB.

B cooTtBercTBUM co cTaThel 4 TexHudyeckoro periiameHta TamMoKeHHOTo cor3a
«O 0Oe3omacHOCTH HU3KOBOJIbTHOTO oOopyaoBanusi» (TP TC 004/2011),
HU3KOBOJIbTHOE O0OpYJOBAHHE HOJIKHO OBITH pa3pabOTaHO M M3TOTOBJIEHO TaKUM
o0pa3oM, 4TOOBI IPU MPUMEHEHUHU €0 MO HAa3HAYEHHIO U BBIIOJHEHUN TPeOOBaHUMN
K  MOHTaXy, OKCIulyaTanmuu  (WCIIONB30BAHHUIO),  XPAHEHHUIO,  IEPEBO3KE
(TpaHCIIOPTHPOBAHUIO) M TEXHUYECKOMY OOCIY)KMBAaHHIO 3TO 000pYyJIOBaHHE
o0ecrneunBano: OTCYTCTBHE HEIOIMYCTHMOTO PHUCKAa BO3HUKHOBEHHS TTOBBIIIEHHBIX
TEMIIepaTyp, IYTrOBbIX pa3psioB WM W3IYyYEHUH, KOTOpbIE MOTYT IPUBECTH
K TIOSIBJICHUIO OMAacHOCTEH, OTCYTCTBHME HEAOMYCTUMOTO PHUCKa MPH MEperpys3Kax,
aBapUIHBIX PEKMMax M OTKAa3aX, BHI3LIBAEMBIX BIUSHUEM BHEITHWX W BHYTPECHHHX
Bo3aciicTBytomux  ¢akropoB. Taxke B  JaHHOM  CTaTbe  OMpPEAEIIEHO,
YTO HHU3KOBOJBTHOE OOOPYJOBaHUE IOJDKHO OBITh pa3pabOTaHO U M3TOTOBJIEHO
TakKUM 00pa3oM, 4TOObI OHO HE SIBJSUIOCH MCTOYHUKOM BO3HMKHOBEHMS IOXKapa
B HOPMAJIBHBIX U AaBAPUIHBIX YCIOBUSIX PAOOTHI.

B  OonpmmHCTBE  CciydaeB, TIOCJI€  MOHTaXa, JJICKTPOOOOpPYIOBaHHE
HE ToABepraercss NPOPUIAKTHYECKHM OCMOTpaM, TEXHHUYECKOMY KOHTPOIIIO,
OOCIIy’)KMBaHUIO W  PEMOHTHO-TIpEAYNPEIUTENbHBIM  MeponpusiTusM. OnHako
CO BpPEMEHEM C HHUM TPOUCXOMAST OTPHUIATENbHbIE W3MEHEHHs. YXYHAIICHUE
COCTOSIHUSI 3JIEKTPOOOOPYAOBAHUS MPUBOJUT K HEPAMOHAIBLHOMY HCHOJIb30BAHUIO
AJIEKTPUYECKOW SHEPrUU U MOBBIIIEHUIO YPOBHS MOXKAPHOM OMAcHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMAaTU3UPOBAHHOIO HAOJIIOACHUSI.

B cootBercTBUU ¢ DenepanbHbiM 3akoHOM OT 21 mekabps 1994 r. Ne 69-D3
«O moxapHOW 0e30macHOCTH», TMPOQPHIAKTHKA TIOXKApPOB — COBOKYITHOCTB
MIPEBEHTUBHBIX MEP, HAMPABICHHBIX HA UCKIIOYEHHUE BO3MOKHOCTH BO3HMKHOBEHUS

M0YapOB M OTPAHUYECHUE UX MOCIICICTBUM.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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[Ton cucremoii Mpo(UIAKTUKUA TMOXKAPHOW OMACHOCTH 3JIEKTPOOOOPYIOBAHUS
XKWIbIX W OOILNECTBEHHBIX 3/aHU TMOHHUMAIOTCS PETYJSPHBIC, BBIITOJHIEMbIC
1o 3a1aHHOMN MporpaMme HaOIIOACHUS 3a AKCIUTYaTUPYEMBIM
AIEKTPOOOOPYI0BAaHKUEM, MO3BOJISIIONINE OMPENETsATh €ro (PaKTUYECKOe COCTOSHUE,
MPOUCXOAIINE B HEM TPOLECCHI W MPOTHO3UPOBATH WU3MEHEHHUE COCTOSHHUS
MOJT BIUSHUEM PA3NUYHBIX (PaKTOpoB. Takue HaOMIOIEHUST HEOOXOIUMBI, B TIEPBYIO
OYepeIb, TS IMEKTPOOOOPYAOBaHNUA 0OBEKTOB C MACCOBBIM MPEOBIBAHUEM JIIOICH.

[ToskapHas 0e30MacHOCTh OOBEKTOB PA3TMYHOIO HAa3HAUYCHHS] B 3HAUUTEIHHOU
CTEIICHU OIpEAeNAeTCS COCTOSHHEM JKCIUIyaTUPYEMOIo 3JIEKTpOOOOpYI0BaHUS
U DJIEKTPOYCTAHOBOK.

OCHOBHBIM  HalpaBJI€HUEM B O0ECHEYEHUH MOXKAapHOH O€30MacHOCTU
IKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBAaHUS SBISETCA MAKCHUMAJIbHO BO3MOYXHOE
CHIDKEHHE BEpPOSATHOCTH BO3HMKHOBEHMS II0XKapa OT DJIEKTPOYCTAHOBOK B IIEJIOM
U OT OTJEIIBHBIX JJIEKTPUYECKUX U3JICIIUMN.

TaM, r1e €cTb KOHTaKTHBIE COCAUHEHHUs B DIIEKTPOCETSX, IIPOLIECC OKUCIICHUS
METAJUIMYECKUX TOBEPXHOCTEH JJIEKTPOKOHTAKTOB U  MOSBICHUS JEPEKTOB
HEIpepbIBEH. be3 J0CTaTOYHON TEXHWYECKOW OCHAIEHHOCTH WU IMOATrOTOBJIEHHOTO
nepcoHana B OOJBIIMHCTBE CIIy4aeB HEHCIIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHApYXUTh TOJBKO MO XapaKTEpHOMY 3araxy Wiu OOyTJIeHHON 3JIEKTPOM30JIALINY,
YTO XapaKTEpHO AJIsl aBapUUHBIX JEePEKTOB YXKe Ha MM0KAPOONACHOU CTaHH.

Bo3HukHOBeHHE NEPEKTOB AIEKTPUUECKUX LEMEd U IEKTPOOOOPYIOBAHUSA —
ATO €CTECTBEHHBIM MPOLECC, K KOTOPOMY HEOOXOAMUMO OBITh TOTOBBIMH M KOTOPOE
HE0OXOMMO TIPEAYIIPEKAATH 3a0J1arOBPEMEHHO.

B Hacrosmee BpemMs MOSBUIMCH HOBBIE TEXHUYECKUE CPEICTBA,
MO3BOJISIIOIIME BBIBECTH MPO(PUIAKTUKY MOXKAPOB OT 3JIEKTPOOOOpPYHOBaHUS B
AKUITBIX
1 OOILECTBEHHBIX 37aHUSX HA HOBBIN YPOBEHb.

K oOciyXuBaHUIO 3JEKTPOYCTAaHOBOK JOMYCKAIOTCS KBaJM(ULUPOBAHHBIE
CHEIUAINCTBI, HMEIOIIME TPYNIy Mo dJekTpoOe3omacHoctd ©He Huxe I,
IIOATBEPKACHHYIO COOTBETCTBYIOLIUM YAOCTOBEPEHUEM.

OOcnenoBanrue  3JIEKTPOYCTAHOBOK  JIOJDKHO — MPOU3BOIUTHCS  COBMECTHO
C  KBAIM(PUUUMPOBAHHBIM  NEPCOHAJIOM  DJIEKTPOTEXHUYECKOTO  XO35MCTBA,

OTBCTCTBCHHBIM 3a O6CJ'Iy)KI/IBaHI/Ie 3HCKTpOO60py,Z[OBaHI/IH 3JaHHA.
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1. Ob6aacTb npuMeHeHUs!

Hactoamue MeTtoauueckue peKOMEHJALUHU ONPEAEIIAIOT OO0IIHE TMOJIOKEHUS
[0 OpraHu3aly NPOQUIAKTHUKU I0XKApOB OT 3JIEKTPOOOOPYIOBAaHUS B IKHIIBIX
U OOIIECTBEHHBIX 3/IaHUSAX C IPUMEHEHNEM TEXHUUECKUX CPENICTB.

Hacrosmue METOANYECKUE pPEKOMEHAAUN IIpeHA3HAYECHBI
JUIS WCTIOJIHUTENBHBIX OpraHoB cyObekToB Poccuiickoit ®enepanuu, OpraHoB
MECTHOI'O CaMOYIPABJICHUS, OPraHU3aluil 0 peaju3aluy MOJHOMOYMN B 00JacTu
HOKapHOM O€30IIaCHOCTH, a Takke COOCTBEHHUKOB (ApEHAATOPOB) JKUIBIX JOMOB
(kBapTHD).

OCHOBHBIMM 3a/lauaMH HUCIIOJHUTEIBHBIX OpPraHoB CyOBeKTOB Poccuiickoi
denepanun, OpraHOB MECTHOT'O caMOyIIpaBJICHNUs, OpraHHA3aLNN,
no npo(UIaKTUKE TMOXKApPOB B JKWIbE, SBJSIOTCA OOyUYEHHE HACEJEHUS MepaM
NOKapHOM O€30I1acCHOCTH, OCHOBaM I0Xapo0e30MacHOr0 TMOBEACHHUSA, a TaKkKe
MH(GOPMHUPOBAHNE HACEJICHUS O Mepax MOKapHOU OE30MaCHOCTH.

Hacrosime  meTonuyeckue pEKOMEHJAMM  MOTYT  OBbITh  IMPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U ape€HIAaTOpaMH MOMEIIEHUN I MPOBEACHUS
CaMOCTOSITEJIbHOM TMEPBUYHOM OLIEHKM COCTOSIHUSL TMOXapHOW 0e30macHOCTH
IKCIUTYaTUPYEMOTO IEKTPOOOOPYI0BaHUS.

B Hacrosmmx MeToanyeckux peKOMeHAAUAX M0 TEXHUYECKUMHU CPEICTBAMU
NPOQUIAKTUKYA TMOXKAPOB MOHUMAIOTCS aNapaThl 3alIUThl ANEKTPUUYECKUX LIETIEH,
TEIUTIOBU3MOHHAs INarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmme wmeronuueckue peKOMEHAALUMU HE SABIIOTCI  PYKOBOJACTBOM
[0 IPOEKTUPOBAHHUIO JJIEKTPOYCTAHOBOK 3JaHUMl W  MOHTaXy anmaparoB
AIIEKTPUYECKON 3aLUTHI U APYTUX TEXHUYECKUX CPEACTB.

[IpoekTHpOBAHUE M MOHTAX DJIEKTPOYCTAHOBOK 3JaHUN JOJDKEH ITPOBOJUTHCS
B COOTBETCTBUU C JICUCTBYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMH.

Hacrosmme MeToguueckue pEeKOMEHAALMM HE SBJBIFOTCS HOPMAaTHBHBIM

JOKYMEHTOM.
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2. OcHOBHBIE YJIEKTPOTEXHUYECKUE PUYNHBI I0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3NMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3JaHUM B 3HAUYUTENBHOM CTENEHH OmpeAesseTcs
COCTOSIHUEM JKCILTYyaTHPYEMOTO JIEKTPOOOOPYAOBAHUS U HJIEKTPOYCTaHOBOK.

3HaHHWE TEXHUYECKHX IPUYMH IO0XKAPOB OT 3JIEKTPOYCTAHOBOK IO3BOJIET
Oprann3oBath 3(HEKTUBHYIO CUCTEMY MOKAPHO-MPOYUIAKTUIECKUX MEPOIPHUITHIA.

K mpuurHaM nokapoB JIEKTPOTEXHUUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka 3JEeKTPUIECKUX LEenei;

- 0OJIBIIIOE IEPEXOTHOE COMPOTUBIICHUE;

- UICKpPEHHUE;

- QIIEKTpUYECKas IyTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTHIBATH, UTO NEPEHAIPSHKEHUE JIEKTPUUECKON
ceTH, OOJIbIIOE MEPEXOJHOE CONMPOTUBIICHUE M TMEPErpy3Ka LEMU MOXKET MPUBECTU
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE 3aMbIKaHHE MOXET TPUBECTH K TEPErpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JEKTPUUECKOM IyTH, K MEPEX0ay dJIEKTPUUECKOTO TOKa
Ha METAJUTMYECKHE 3a3€MJICHHBIE KOHCTPYKIIMM U T.1. [3].

To ectb, oqHU aBapuilHble PEXUMBI, MOTYT INEPEXOAUTH B Jpyrue Ooiee

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpean TpUYMH MOXapOB  BJIEKTPOTEXHMYECKOTO  XapakTepa KOPOTKOE
3aMbIKaHUE SIBJISIETCS CaMbIM PaclpOCTPAHEHHBIM, XOTSI HEPEIKO OHO MOXET OBbITh
U CJIEJICTBHEM KaKOW-110O0 APYyroi aBapuiHON CUTyallUud B AJIEKTPUUECKOM LIETIH.

KopoTkoe 3amblkaHWe B JJIEKTPUYECKHX LEMAX MOXKET BO3HUKHYTH
B pe3yJIbTaTe 3aMbIKaHUs MEXAy ()a30BbIM U HYJIEBBIM MPOBOJHHUKAMHM, 3aMBIKAHUS
¢$a30BOroO MPOBOIHUKA HA «3eMITIO» [3].

NHbIMU  CIOBaMHM, KOpPOTKOE 3aMbBIKAHWE BO3HHMKAET NPH COEAUHEHUU
ANEKTPUYECKUX MTPOBOAOB C HAPYLIEHHOW U30JSLHEH, CONPUKOCHOBEHUH ITPOBOJOB

C MCTAUNIMYCCKHMMH 3a3€MJICHHBIMH KOHCTPYKIHAMU BHaHHﬁ U COOPYIKCHHUMH,
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IIONAJaHNHA Ha OTOJIEHHBIE IIPOBOAA IOCTOPOHHHUX METALNIMYECKUX IPEIAMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
IIEKTPOYCTAaHOBOYHBIX U3JEIINN.

IIpy KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOI'OKPATHO YBEJIMYMBACTCS CHUIA
TOKA B LIETIH, IPOMCXOAUT 3HAYUTENBHOE BBIJICICHUE TEIUIA, 3HAYUTEIBHO BO3PACTAET
TEMIIEpPATypa TOKONPOBOIAIINX JKWJI, YTO INPHUBOJUT K PACIUIABICHUIO H30JIALMHU
IIEKTPUYECKUX IIPOBONOB M Kabened M €€ MOCIENyIOIEMY BOCIUIAMEHEHHUIO.
KopoTkoe 3aMbIKaHHE, KaK IPaBUIIO, COMPOBOXKAACTCS XJIOIKOM, PACILIABICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pAaCKaJIEHHBIX YaCTUI[ U3 30HBI KOPOTKOIO
3aMBIKaHMS C MOCIEAYIOIHUM BOCINIAMEHEHUEM OKPYIKAFOIIMX IIPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMblKaHUE B KBAapTUpE, [OME, OOIIECTBEHHBIX 3JaHUSAX — OTO
NOBpeXAeHne wu3oiauun. [loBpexneHue H30IAUMHA  Yalle BCEro IPOUCXOIUT
B MecCTax, I/ie MpoBoja meperudarorcsa. Takxe K MOBPEKIACHUIO H3OJIALUU MOMKET
IPUBECTU NEPEKPYyUYMBAHUE IPOBOJOB, CrMOAaHUE MPOBOAOB IOJ OCTPHIM YIJIOM,
NOBPEXJICHUE H30JBLMA MPOBOAOB IMPH TMPOBEIECHUU PEMOHTHBIX pador [4].
M3onsuuio MOryT MOBPEAUTH TPHI3YHbI WM JOMAIlHWE >KUBOTHbIE. Emie onHa
IPUYMHA KOPOTKMX 3aMBIKAHUH — TEpPErpeB M, KakK CIEACTBUE, pa3pylICHHE
W30JISALUH.

HcrouHnKaMy 3aXKUTaHus NPH KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBJISATHCS
packaneHHble (ropsliMe) 4YacTUUbl M Kallld MeTajyla NpH  PacIUIaBICHHUH
B ABAapUUHBIX pPEXKHUMAX SKWJI TPOBOAOB (KalOenmed) WM NOpU  pa3pylIEHUU

AIEKTPOIIPHUOOPOB.

Ilepezpy3ka 3nekmpuueckux cemei

CoBpeMeEHHBIE KBAPTHUPBI M JIOMA HACBIIIEHB MHOMXECTBOM JJIEKTPUYECKHUX
npubopoB. YacToll NpUYMHON BO3HUKHOBEHHS IMOXKAPOB SBISETCA NEperpyska
BJIEKTPOCETEN.

IIeperpy3koi Ha3bIBA€TCS TAKOE SIBJICHUE, IPU KOTOPOM B JJIEKTPUUECKOU CETH
BO3HUKAIOT TOKOBBIE HAIPY3KH, PEBBILIAOIINE JUIUTEIBHO JTOITYCTUMBIE.

Haunbonee wyacToil NpUYMHON, BBI3BIBAIOIIEH TMEpPErpy3Ky dSJIEKTPUUYECKUX
Hernen B )KWIIbIX U OOIIECTBEHHBIX 3[IaHUSX, SBIISIETCS BKIIOUEHHUE B DJIEKTPUUYECKYIO

CETh HE MPETyCMOTPEHHBIX PACYETOM MOIIHBIX MOTPEOUTENCH SICKTPOIHEPTUH HIIN
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BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OONIBIION MOITHOCTH
OJTHOBPEMEHHO.

B pesynbrare neperpy3ku NpoBoJa HArpeBalOTCs, BBIAENAETCS OOJIbIIOE
KOJIMYECTBO TeIjIa, MOTYT IIABUTHCS JKUJIBI TPOBOJIOB — 3TO MOXKET CTaTh MPUUYUHON

KOPOTKOI'O 3aMbIKAHN:, BOZHUKAIOT UCKPHBI U KaK CIICACTBUC I1OKAP [5]

bonvuoe nepexoonoe conpomuenenue (nioxoi KoHmakxm,)

Bonpmoe mepexomHOE COMPOTHUBICHHE — JTO COMPOTHUBICHHUE YYacTKa
IEKTPUYECKOW IIeMMM B MECTE COCIWHEHHUS OTACIBHBIX JJEMEHTOB (MecTa
COCJIMHEHUS TPOBOJOB, MOJCOCAUHEHHUS] MX K AJIEKTPOINPUEMHUKAM, KOHTaKTHBIM
AJIEMEHTaM U T.M.) B KOTOPBIX, MPU HEMPABUIHLHOM UX UCIIOJHEHUU, COMPOTUBIICHUE
BBIIIIE 110 CPABHEHUIO C COMPOTUBICHUEM AJIEKTPUUECKOM LETH JI0 3TUX YYACTKOB U
rocie Hux [3].

Hanbonee yacto Oomblue nepexoiHble COMPOTUBIICHUS BO3HUKAIOT B MECTax
COCIMHEHUS TPOBOJIOB MEXIY COOOM, KOTJa BMECTO ITAMKH, CBapKH, OMPECCOBKHU
WU 32KUMOB MOJI OOJITBI NMPUMEHSIOTCA CKPYTKH MPOBOJOB (OCOOEHHO OIacHa
CKpYTKa MPOBOJIOB C aTFOMUHUEBBIMU U MEJHBIMH JKMJIAMHU ), B MECTaX MOIKIIOUEHUS
IpPOBOJIOB K ammaparam 0e3 CHeluajbHBIX 3aKMMOB M  HAKOHEYHUKOB,
B BBIKJIIOYATENISAX, INTENCENbHBIX pa3beMax (pPo3eTKax, BUIIKAX) Ha KOHTAKTHBIX
AJIEMEHTaX MPH CHIKEHUW TPHUJIATaeMBbIX JIJIS BKIIFOUCHHS YCUIIMH, HEOBKIIOUCHUS,
MOATOPAaHUSI W T.MI., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C IMOMOIIBIO PE3bOOBHIX
COCIMHCHHUI B JJICKTPOOOOPYIOBAaHWU, B KOTOPOM B TIpoliecce pabOThI MPOU3OIIIO0
oclla0JIeHre KOHTAKTa.

HemnocpencTBeHHbIM HCTOYHUKOM 3a)KUTAHUSI B OTOM CIIy4ae MOTYT OBITh:
DJIEMEHTBI DJIEKTPOYCTAHOBOK, HArpeThie JIO0 BBICOKOW TEMIEpaTyphl TEILUIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B  MecTe OOJBIIOr0o  TMEPEXOJAHOTrO
COTMPOTHUBJICHUS;  DJICKTPHUYCCKHUE  HMCKPHI WM  YaCTHUIBI  PACTUIABIICHHOTO
W HaKaJICHHOTO METaJlJla, BO3HHKAIOIINE B MECTE «IIJIOXOT0» JJICKTPUUECKOTO
KOHTaKTa.

Kpome Toro, 60ibI10€ MEPEXOTHOE COMPOTHBICHUE MOXKET ObITh NMPUYUHON

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzo60ii npoooit)
Hckpenne (myroBoil mnpoOOW) B AJIEKTPOYCTAaHOBKAX — O3TO BeChbMa

pacnpocTpaHEHHOE SIBJICHUE W TPOUCXOIUT KaK IPH HOPMaJIbHON paboTe OTAEIbHBIX
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MOTPEOUTENICH SIEKTPUUECKONM DSHEPruM, 4dalie BCEro MPUOOPOB HMEIOIIUX
KOJUUIEKTOPHBIN 3JIEKTPOJIBUTATENlb MPU HEMJIOTHOM MPUJIETAHUU K HUM IIETOK, TaK
U B aBapUHOM pPEXHUME PaOOTHI 3JIEKTPONPHUOOPOB, B MECTaX HEKAYECTBEHHOTO
MPUCOCIWHEHNUS  TPOBOAOB K  TMOTPEOHMTENsAM  DJIEKTPUYECKOHW  DHEPTHH,
IPU  CONMPUKOCHOBEHWU OTACIBHBIX YYaCTKOB IPOBOJIOB MEXKIy COOOW win
C 3a3€MJICHHBIMM KOHCTPYKIMSAMHU U T.1. [3].

I[Ipy wuCKpeHHH TPOUCXOAUT OOpa30BaHME HCTOYHUMKOB  3a)KUTaHMUS,
o0JIaaloIIMX YHEPTHEH U TEMIIepaTypoil JOCTATOYHBIX /I BOCINIAMEHEHHUS MHOTHX
TOPIOYMX BEIIECTB U MAaTEPHUAJIOB.

HckpoBoili paspsii MOKET 00pa3oBBIBATHCSA MPHU H3JIOME KWl Kabemns u3-3a
YCTaJOCTH METajlla, pa3pbiBa MPOBOJHUKA MPU YPE3MEPHOM PACTSLKCHUU Kades,
00 TIPU MOBPEXKICHUH >KUJIBI IIOCTOPOHHUM TpeaMeToM. B moBpexnéHHON Kuiie
BO3HUKACT MaJIbI 3a30p, MpOOMBAEMBbI pabOoYMM HaNpPsHKEHHUEM, ITO3TOMY TOK
0 TaKOMYy KaOellro MpoJIoJKaeT MPOTEeKaTh, U OCTA&Tcs OJU30K K HOMHHAIBHOMY
3HAQYEHUI0. B 3a3ope BO3HMKAEeT JOyroBOoM paspsl, COINPOBOXKIAKOLIUKCA
WHTCHCUBHBIM BBIJICICHUEM TEIJIa, YTO MPUBOAUT K AAJIbHEHIIEMY pa3pylICHUIO

N300 1UHN Ka0es U ero BO3IropaHuro.

Inekmpuueckan oy2a

DnekTpuyecKkas ayra oopasyercs B pe3yJbTaTe YCTOWYUBOTO AJNEKTPUUECKOTO
pa3psna MEXIy IBYMs METAJUIMYECKUMHU 3JIEMEHTaMH 3JIEKTPUYECKON YCTaHOBKH,
MMEIOIMMHU Pa3Hble MOTEHIMAbL. B 35IeKTprUiecKkoi ayre NpoOuCXOAUT HHTCHCUBHAS
MOHM3allMsg Ta30BOr0 MPOMEXKYTKa, IUIaBI€HHE U ropeHue Meramia. Kpome Toro,
MPOUCXOJUT HWHTEHCUBHOE pa3OpbI3TUBAaHUE PACIUIABICHHBIX YacTHUI[ MeTajia,
UMEIOIMUX OOJIBIIION 3amac TEIIOBOM HSHEPruu, KOTOpHIE IMOMajasi Ha TOprOYHe
MaTepuaibl, MOTYT 3aXe4b HX. OJJEKTpUYECKass Ayra HMEET OYEHb BBICOKYIO
temriepatypy (1500-4000 °C) um MOXET BOCIUIAMEHHTH MPAKTUYECKU JFO0OM
TOPIOYMI MaTepual, CONMPUKACasICh C HUM HEMOCPEICTBEHHO, a TaKXKe MOCPEICTBOM
JYYUCTOM TETIOTHI.

VYcroltunBass  sjekTpuueckas — Jayra  HMHOTAAa  MOXET  BO3HUKaTh B
aneKTpornpoBoaax. IIpu anekTpudeckon Ayre mo MensM MpoTEeKaroT TOKU KOPOTKOTO
3ambikaHus. [ToaTomy npu oOpa3zoBaHUU PIEKTPUUECKON TyTU B aBAPUIHOM PEKUME
B DJICKTPUYECKOMN 1I€TIM BO3HUKAIOT BTOPHUYHBIC (TOOOYHBIC) SBIICHUS, XapaKTePHBIC

JsL KOPOTKOI'O 3aMbIKAHUA. B ClIydadx, HC IMNPCAYCMOTPCHHBLIX HOPMAaJIbHbIM
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PECKUMOM OJKCILTyaTalluh 3JICKTPOYCTAHOBOK, BO3HHMKHOBCHHEC C-)JIeKTpI/I‘ICCKOﬁ Ayru

Yarie BCEro NPOUCXOIUT IPU KOPOTKOM 3aMbIKaHHUH [3].

Ilepenanpsaircenue 6 31eKmpuieckoll yenu

[TepenanpspkeHE MOKET BO3HHUKATh: MPU KOPOTKUX 3aMBIKAHUAX; TPH
MOMaJaHUK «BBICOKOT0» HANpPSDKEHUs HAa HHU3KOBOJBTHBIE CETH; MPU TPO3OBBIX
paspsiziax; 3IEKTPOMAarHUTHOW UHIYKIIUHU U JIp.

[ToskapHasi OMacHOCTb TEpPEHAIPSKEHUSI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXET MpOSBIATHCA B  CIEAYIOIIEM: IOBBIILIEHHH BEPOSTHOCTH
BO3HMKHOBEHHUS KOPOTKOTO 3aMBIKaHUS; YBEIWYEHWHW TOKOBOW HArpy3Ku Ha
OTIEJBHBIX Yy4YacTKax »dJEKTPUUYECKOM I[eNM W BO3MOXXHOCTH BO3HMKHOBEHUS
neperpy3Ku; MOBBIIIEHUN TETJIOBBIICTICHUS B DJIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBINICHUN BEPOSTHOCTH BO3HUKHOBEHHS aBAPUIHBIX PEKUMOB B JIEKTpONprOOpax
[3].

Henpasunvnaa 3kcnayamauusa, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMU IJIEKMPOU30eI Ul

[Toxapnass 0€30MaCHOCTb  JJIEKTPUYECKUX MNPUOOPOB  HampaBieHA Ha
oOecrieueHue NpakTUYeCKO HEBO3MOXKHOCTH 3aropaHusi, Kak caMoro M3elus, TaK 1
OKpyXXalIlled ero cpeabl, UYTO JOJDKHO OOECHeurBaThCsi  KOHCTPYKLUEH
AJIEKTPOIIPUOOpPa, BHIOOPOM  KOMIUICKTYIOIIMX M3JCIUN ©  MaTepUalioB ¢
TEMIIEPATyPHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIMMU TEIUIOBOMY PEXKUMY
pabotel. Ilpm 3TOM  XapakTEepUCTHKaMU  MO0KAapOOE30MACHOCTU  SIBIIAETCA
COOTBETCTBHE TEMIEpPATypbl HAa OCHOBHBIX 3JIEMEHTaX 3JIEKTPUYECKOro Mpudopa
JIOMyCTUMBIM 3HAYEHUSIM, KaK B pado4yeM, Tak U B aBApUUHOM PEKUME €0 padOThI.

Bo3HuKHOBEHHE TIOXKAPOB OT DJIEKTPUUECKUX MPUOOPOB MOXKET OBITh
OOyCJIOBJIEHO:  KOHCTPYKTUBHBIMH  HEJOCTaTKaMH,  HapyIICHHEM  TMPaBHII
DKCIUTyaTallMi; HEKAYeCTBEHHBIM DJHEpProcHabeHueM (pe3KUMH KoJIeOaHUSIMU
HaMpsHKCHUST B DJIEKTPHYECKOM CETH, YTO MOXKET TPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH TIPHYMHAMH BO3HUKHOBEHHS TOXKAapOB OT JJICKTPUYCCKUX
U3JIETUH ABJISIIOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpPAX U IIHYypax MUTAHUS, OOJIBIIOE
NEPEXOAHOE CONIPOTUBIIEHHE, TEPETPY3Ka, HCKPEHHE, HAPYIIEHHUE TEIJIOBOTO pEXUMa
paboTel  3nekTporpubopa  (YXYAIIEHHBIM  TEIUIOOTBOJ),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHWE HArpeThIX IOBEPXHOCTEH 3JIEKTPONPHOOPOB C TOPIOUYUMHU
MaTepuajiaMH; BO3JICUCTBHME TEIJIOBOTO  M3JIydeHus mnpubopa (Hampumep,
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3HCKTpOO6OFpCBaTCJI}I) Ha TIOprHO4YMC MaTcpHajbl; BBUICT PAaCKaJICHHBIX YAaCTHII,

00pa30BaBIINXCS B PE3YJIHTATE aBAPUITHOTO pexkuma [3].

3. Opranu3anusi npoQUIAKTHKH MOKAPOB

3.1. O0mue MoJI0KeHHUA

C 1 wmapra 2023 r. BCTynWIO B CWIy  IOCTaHOBJICHHE
[TpaButensctBa Poccuiickoit ®enmepaumu ot 24 oktaops 2022 r. Ne 1885
«O  BHeceHMH u3MeHeHM B IIpaBuia  IPOTHUBOIOXKAPHOIO  pEKMMA
B Poccuiickon denepanuny.

[IyHkT 2 yKka3aHHBIX HM3MEHEHUM BBOAUT B IlpaBwia mpoTHBOMOKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — I[I1P) HoBbIil myHKT 2.1 ciepyromiero
conepkanusi «PykoBoauTens OpraHu3alMd O0OECIEYMBACT 3KCIUTyaTallUio0 3JaHUH,
COOpPY’KEHHI B COOTBETCTBUU C TpeboBaHusAMHU DeepanbHOro 3akoHa « TexHuuecKkui
permaMeHT o TpeOOBaHMSIX TMOXKApHOM Oe30MacHOCTH» M (WJIKM) MPOEKTHOM
JOKYMEHTALUN.

C 7 auBaps 2023 r. Bctynwid B cuiy [IpaBuna TeXHHMYECKON 3KCILTyaTaluu
ANIEKTPOYCTAHOBOK TMOTpeOuTeNnel snekTpuueckoit »sHeprum (mainee — 1ITDI),
YTBEpXKIAEHHbIE IpukazoM MunsHepro Poccmm Ne 811  or 12.08.2022
«O0 ytBepxkaeHun IlpaBun TeXHUMYECKOM AKCIUTyaTallud AJIEKTPOYCTAaHOBOK
MOTPEOUTENCH PIIEKTPUIECKON IHEPTUNY.

B coorBerctBum ¢ nyHkroM 3 IITD TexHuyeckas 3KCIuTyaTalus
JJIEKTPOYCTAHOBOK ~ BKJIFOYA€T, B TOM 4YHUCJIE, WX PEMOHT M TEXHHUYECKOE
o0OcITy>KMBaHHE.

B cootBerctBum ¢ nmynkroMm 7 IITO, mpu 3KcryaTauuu 3JIEKTPOYCTaHOBOK
noTpedUuTeNh TaKKe JOKEH OOECHEeunTh: COJEp)KaHUE DJIEKTPOYCTAHOBOK B
UCIPABHOM COCTOSTHUM M UX O€30MacHYI0 3KCIUTyaTalllio; IPOBEACHUE TEXHUUECKOTO
OOCITy’)KMBaHUSI U PEMOHTa 3JIEKTPOYCTAHOBOK B IIENIAX MOJJCPKAHUS UCIPABHOIO
COCTOSIHUA M 0e30MacHOM  3KCIUTyaTalldd  DJIEKTPOYCTAaHOBOK;  HaJW4He,
WCIIOJB30BAaHUE U TMOAAEPKAHUE B  AKTyaIbHOM COCTOSIHUM  TE€XHUYECKOU

JOKyMEHTAIMU, HEOOXOIUMOM JIs1 SKCILTyaTallK 3JIEKTPOYCTaHOBOK.


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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B coorBerctBun ¢ myHkTtoM 8 IITD 1 HEMOCpPEICTBEHHOTO BBINOJIHEHUS
00s3aHHOCTEM IO OpraHu3alMKi SKCILUIyaTalluu 3JIEKTPOYCTAHOBOK PYKOBOAMUTEIb
notpedutenss  (3a  HCKIIOUYEHHUEM  MHAUBHUIYAIBHBIX  MpEINpUHUMATENCH
U (UBMYECKUX JIMI) OPraHU3AIMOHHO-PACTIOPSAUTEIBHBIM JTOKYMEHTOM Ha3HadyaeT
U3 4YHUCIa AJAMUHUCTPATHUBHO-TEXHUYECKOTO MEpCOHaNa MNOTPEeOUTENs  JULO,
Ha KOTOPOE€ BO3JIOKEHBI OOS3aHHOCTH MO OpraHW3alyy IMPOBEIAEHUS BCEX BHUJOB
paboT B DJIEKTPOYCTAHOBKax NOTpeOuTens (nanee — OTBETCTBEHHBIM 3a
AJIEKTPOXO3AUCTBO), M €ro 3aMmecturens. B cioydae ecnu  moTpeOuTENb,
OCYILECTBIISIFOIIAN AKCIUTYaTallMI0 3JIEKTPOYCTAHOBKH, SIBISIETCS WHIWBUIAYAIbHBIM
MpEANPUHUMATEIIEM,
00s3aHHOCTH IO OpPraHU3AIMU SKCIUTyaTallid dJIEKTPOYCTAHOBOK, OpTaHHU3aIluU
MIPOBE/ICHUS BCEX BHUJIOB PA0OT B AJIEKTPOYCTAHOBKAX BO3JIAraeTCsl HETOCPEACTBEHHO
Ha TaKOro MHIWBHUIYaJIbHOTO MPEINPUHUMATENS.

VYuutsiBas TpeboBanus nmyHkra 8 [1T3, opranuzanuio npouiakTUKU TOKapOB
OT 3KCIUTyaTUPYEMOrO 3JEKTPOOOOPYIOBAHMS PEKOMEHIYETCS BO3JIOXKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SICTBO WIM HA UHAUBUIAYAIBHOTO MPEANPUHUMATEI,
HEIMOCPEICTBEHHO 3KCILUTYaTUPYIOLIETO AJIEKTPOYCTAHOBKH, a I (PU3HMUECKUX JIULL —
HEIMOCPEICTBEHHO Ha (PM3UUECKOE JIMIO, IKCIUTYaTUPYIOIIEE 3IEKTPOYCTAHOBKH.

B cootBercTBUM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOIrO 3a 3JEKTPOXO3SMCTBO
JIOJDKHBI OBITH BO3JIOXKEHBI MOJTHOMOYHS 1O OpraHu3aIu pa3paboTKu U BEJICHUIO
JOKYMEHTAIlMM [0 BOMNPOCAM OpPraHU3allud HSKCIUTyaTallud SIJIEKTPOYCTAHOBOK
U ee TmepecMoTpy (aKTyanau3amuu); OOECIICUCHHIO BBHITIOJIHCHUS pPEMOHTa H
TEXHUYECKOTO OOCTY>KUBAHUS IJIEKTPOYCTAHOBOK.

B cootBerctBuu ¢ mynktom 14 I1TD, moTpeduTens M0DKEH OPraHU30BaTh U
OCYUIECTBJISTh KOHTPOJb COCTOSIHHUS €r0 3JEKTPOYCTaHOBOK, OCHOBAHHBIM, B TOM
YyHuCIie, Ha Pe3yJibTaTax OCMOTPOB. BhISBIEHHBIE 110 pe3ynbTaTaM KOHTPOJIS 1e(PEKThI
000pyZOBaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK AOJKHBI (DUKCUPOBATHCS B KypHaJe
ne(eKTOB C OIpeAesieHHEM OTBETCTBEHHBIX 32 YCTPAHEHHWE JMI M CPOKOB
yCTpaHeHus 1e(PEeKTOB.

B coorBerctBum ¢ mynktom 23 ITITD morpebutens momKeH 00eCIEUUTH

POBEJCHNE TEXHUYECKOTO OOCIYyKMBaHHUSI U PEMOHTOB 000PYIOBAaHUS U YCTPONCTB
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ANEKTPOYCTAaHOBOK.  OObEM  TEXHHYECKOTOo  OOCHy)KMBaHUS W IJJAHOBO-
NPEAYNPEIUTEIIBHBIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JIOJDKEH  ONpPEIESATHCS
HEOOXOMMOCTHIO TIOAICPKaHUSI HCIIPABHOCTH M obecredeHuss 6e30macHoi paboThI
AIEKTPOYCTAHOBOK.

B coorBerctBum ¢ mynkrom 27 IITD y mnoTpebutens B OTHOILIEHUU
DKCILTYaTUPYEMBIX MM 3JEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJIUYHMM CIEIYOLIAs
TEXHUYECKasi TOKYMEHTAIUS:

CXEMBI DJIEKTPUUECKUX COCTMHEHUN M TEXHOJIOTUYECKUX CHCTEM, B TOM YHCIIE
HOpMaJIbHbIE (BpPEMEHHBIE HOPMAaJbHBIE) CXEMbl DJIEKTPUYECKUX COEIUHEHUMN
3JIEKTPOYCTAHOBOK MOTPEOUTEIS;

KypHajJbl ydeTa »JIJIEKTPOOOOPYIOBaHUS C TEPEYUCICHHEM OCHOBHOTO
AJIEKTPOOOOPY/IOBaHUS W C YKa3aHUEM €ro TEeXHUYECKMX JIaHHBIX, a TakKke
MIPUCBOCHHBIX EMY MHBEHTAPHBIX HOMEPOB.

B cootBerctBun ¢ mynkrom 30 IITD, Bce u3mMeHEeHUsI B 3IEKTPOYCTAHOBKAX,
BBINIOJIHEHHBIE B IMPOLIECCE IKCIUTYaTalllM, JOJDKHBI OTPAXaThCsl HA AIIEKTPUYECKHUX
(TEXHOJIOTUUECKUX, HWCIOJHUTENBHBIX) CXeMaX U uepTexkax 3a MOJMNHUCHIO
OTBETCTBEHHOTO 3a DJJEKTPOXO3SIMCTBO C YKAa3aHUEM €ro JOJDKHOCTH M JaThl
BHECEHUS U3MEHEHUS.

Ha ocnoBanum nyHkta 31 IITD  cooTBeTCTBHE  BIEKTPUUECKUX
(TEXHOJIOTMYECKUX) CXeM (YepTexkeil) (aKTHUeCKHMM SKCIUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO HE pEXE OJHOIO pasa B 3 roaa
C OTMETKOM Ha HHMX O JaTe IMPOBEPKH, YIOCTOBEPEHHOW €ro MOAMUCHIO.
[Ipy HECOOTBETCTBUM HJIEKTPUUECKUX (TEXHOJOTUYECKUX) CXeM (YepTexeil)
(baKTHYEeCKUM HKCITyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJKEH
OBITH OOECIIeUeH nepecMoTp (aKTyanu3aius) yKa3aHHbIX CXeM (UepTexKeit).

[Tynkt 8 usmenenuid B IIIIP BBOOUT B HEro HOBBIM MyHKT 17.1 ciemyromiero
conepxxanusi: «PykoBoauTenb OpraHu3anuyd OO0ECHevYrBaeT BEJIEHHWE M BHECEHHE
uHpopMalMu B KypHAJI DKCIUTyaTallud CHUCTEM IPOTHUBOMOXKAPHOW 3alllUTHI.
JlomyckaeTcsi BeleHHEe >KypHasla dKCIUTyaTallid CUCTEM MPOTUBOMOXKAPHOU 3alUThI

B 3JICKTPOHHOM BHJIC.


https://docs.cntd.ru/document/565837297#6520IM
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dopma BeJeHUs KypHasla SKCITyaTalluyd CUCTEM IPOTHUBOMOKAPHOM 3alUThI
OTIPENIEIAETCS PYyKOBOJUTENEM O0BEKTa 3aLIUTHD».

C umenpio obecrieueHust Oe3aBapuitHON pabOTBl  AIEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a JJIEKTPOXO3AKWCTBO HA OOBEKTE 3alUThl PEKOMEHIYETCS BECTHU
KypHaJI, B KOTOPOM yYKa3bIBAIOTCS:

nepeueHb KOHTPOIUPYEMOTO 3IEKTPOOOOPYA0BaAHNS;

JaTa MPOBEPKU COCTOSHUS TIOKAPHOI 0€30MaCHOCTHU AIIEKTPOOOOPYI0BAHHS,

pe3ysbTaThl MPOBEPKH COCTOSHUS €ro MOXKapHOM 0€301acHOCTH, W3MEHEHUs
COCTOSIHMSI TIOXKAapHOM 0€30IacHOCTH 3JIEKTPOOOOPYJOBaHMSI 10 CPAaBHEHUIO C
pe3yJibTaTaMu IpeabIIyLel IPOBEPKY;

OPEIIPUHATBIE MEpPbl IO TMOBBIIICHUIO YPOBHS MOKApHOW 0€30macHOCTH
(mpoduitakTHYECKHUE MEPONPUATHS, TEXHUYECKOE 00CITyKUBAHNE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaa npoUIaKTUIECKIX OCMOTPOB
AIIEKTPOOOOPYIOBAHUS OIpeNesieTCsl PyKOBOAUTENeM OOBEKTa 3alluThl. Benenue
KypHaia  MpOPUIAKTUYECKUX  OCMOTPOB  DBJIEKTPOOOOPYAOBAHHS  MOXKET
OCYIIIECTBISITHCS B DIEKTPOHHOM BHUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh Tpaduk MTPOoPUIaAKTHIECKIX
OCMOTPOB JIEKTPOOOOPYTOBAHHS.

[leprognuHOCTD IIPOBECHHUS npoUIaKTUIECKIX o0ce1oBaHMi
PEKOMEHJIyeTCsl YCTAaHOBUTHh B 3aBUCHUMOCTHU OT COCTOSIHUS OOBEKTa U CTEHEeHU
OTBETCTBEHHOCTH, HO HE pexe 1 pasza B roa.

PekoMeHnayeTrcss MpoBOAUTH BHEIUIAHOBOE NPO(UIaKTHUYECKOE 00Cie0BaHNE
OTIEJIbHBIX JJIEMEHTOB 3JIEKTPOOOOPYAOBaHUS TOCIE KaXKIOTO WX PEMOHTa HIIU
3aMEHBI.

Pe3ynbpTaThl BHEMIAHOBOTO OOCIIEAOBAHUS 3aHOCITCS B XKypHAI C yKa3aHUEM
MPUYUHBI 00CTIEIOBAHUSI.

Pekomengyercss mepen MPOBENEHHWEM OYEPETHOTO WM  BHEIMJIAHOBOTO
oOCJIeTOBaHUSI O3HAKOMHTHCS C JAHHBIMH TPEIBIIYIIET0 OO0CIeOBaHUA. ITO
MIO3BOJIUT MPOCTIEAUTh TUHAMUKY TIO’KapHON 0€30MaCHOCTH AJIEKTPOOOOPYIOBAaHUS U

CBOCBPCMCHHO IIPCAOTBPATUTD IMOKAPOOITACHYIO CUTYAllUIO.
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B cootrBerctBum ¢ myHktom 37 IITD mnoTrpebutenemM JOJDKHBI OBITh
COCTABJICHBl U YTBEPXKJICHBI PYKOBOJHUTEIEM WM MHBIM YIOJTHOMOYEHHBIM JIUIIOM
noTpeOuTENsT - IOPUAMYECKOTO Juma (MOoTpeduTeneM - HWHIAWBHAYATbHBIM
MpeANnpuHAMATENIeEM Wi (U3HYECKUM JIMIIOM) Tpadukd OCMOTpOB W 00XO0/0OB
o0opynoBaHUs, 3TaHUN
U COOPY>KEHUH AIIEKTPOYCTAHOBOK MOTPEOUTEIIS.

HenocpeactBeHHo  mpo(UIAKTHYECKHUIT  OCMOTP  3JEKTPOOOOpYAOBaHUS
MPOBOJUT KBAIM(PUIIUPOBAHHBIA  CIEHUATUCT OOCITY>KMBAIOIIEH OpraHu3anuu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOXO03MCTBO HA OOBEKTE.

Bce onepanmu ¢ a5ekTpoo0opyoBaHNEM (MOHTAX armapaTroB JEKTPUUECKON
3aIllUThI, TEPMOUHIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITYKUBAHUE,
PEMOHT, 3aMeHa) JOJDKHBI IPOBOJUTH KBaJU(UIMPOBAHHBIC  CIICIIHMAIUCTHI

06CHY)KHB3IOH1€I>'I OopraHu3aluu.

3.2. [IpopunakTuyecKue MEpONPUATUHSA

K mnpodunaktuyeckum MEpONpHUATHSAM 1O MPEAYNPEXKIACHUIO TO0KAPOB
OT 3JIEKTPOOOOPYIOBAHUS KUIIBIX U OOLIECTBEHHBIX 3IaHUM CIIEyeT OTHECTH:

- IEPUOJNYECKUI KOHTPOJIb COCTOSIHUS M pabOTOCIOCOOHOCTH anmnapaToB
3aIUTHI JIEKTPUYECKOH CETH;

- IPUMEHEHNE TEPMOUHIUKATOPOB U MEPUOINYECKUN KOHTPOJIb UX COCTOSIHUS;

- IPUMEHEHNE TEPMOCHCTEM,;

- IEPUOINYECKOE IIPOBEJICHUE TEIJIOBU3NOHHOM JUArHOCTUKH
HKCIUTYaTUPYEMOTO 3JIEKTPOOOOPY10BaHUS;

- KOHTPOJIb COCTOSIHUS UCIOJIb3YEMbIX 3JIEKTPONPUOOPOB, SJIEKTPONPOBOAKU U
AIEKTPOYCTAHOBOYHBIX U3/IEIIHAMN.

IHpumenenue mepmounouxamopos

Ilepen  nmepBUYHOM  YCTAHOBKOM  TEPMOMHIAMKATOPOB  HA  DJIIEMEHTHI
AIEKTPOOOOPYI0OBAHUS HEO00XO0IUMO COOCTBEHHHKY AIIEKTPOYCTAaHOBKHU
WIM  JKCIUTyaTUPYIOIIEH  opraHu3amu  pa3paboTaTh  MPOEKT  MOHTaXa

TCPMONHIUKATOPOB C YKA3daHHUECM TOYCK UX MOHTAKa U THUIIOB.
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[IpoekT MOHTaxa TEPMOMHAMKATOPOB PEKOMEHAYETCSl BKIIOUUTH B MEpPEYEHb
OCHOBHOM TEXHHYECKOU JOKYMEHTAIIMHU 3alUIIAeMOU AJIEKTPOYCTAHOBKH.

[Ipoekt MoOHTa»ka TEPMOMHAMKATOPOB CTAHOBUTCS YACThIO MPOEKTHOMN
nokymeHTtauu. B coorBerctBum ¢ mynkrom 2.1 IIIIP, BBeq€HHBIM MOCTAHOBICHUEM
[TpaButensctBa Poccuiickoit ®eneparuun ot 24 oktsaOps 2022 roma Ne 1885,
AKCIUTyaTalMIo 3IaHUIl B COOTBETCTBUM C TPEOOBAHUSIMU MPOCKTHOM JOKYMEHTAIIUU
oOecrieynBaeT PyKOBOIUTETH OPTaHU3AIINH.

[Ipu nmocnenyronmemM MOPOBEACHUM  PEMOHTHBIX paboOT ¢ 3aMeHOM
TEPMOUHIUKATOPOB HEOOXOJUMO OCYIIECTBISITh B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3paboOTaHHOTO MPOEKTa MOHTAXA.

YCTaHOBKY  TEpPMOMHIMKATOPOB  JOJKEH  MPOU3BOJWTH  IEPCOHA,
JOMYIIEHHBI K paboTe B JACUCTBYIOIIMX JJIEKTPOYCTAHOBKAX, HWMEIOIIUN
HE0OXOMMbIC 3HAHUS U HABBIKM MOHTa)Ka TEPMOUHIUKATOPOB.

MoHTaX TEPMOUHIUKATOPOB, CIEAyeT MPOU3BOJUTH HA OTKIIOYECHHOM
ANEKTPOOOOPYIOBaHUHU (HANpUMEp, BBIBEJEHHOM B PEMOHT, MPHU MEPUOTUYECKOM
WM BHEIUIAHOBOM TEXHUYECKOM OOCIYyXMBaHUU U T.1I.) ¢ coOmogeHuem [IpaBun
110 OXpaHe TPY/ia MPU IKCIUTyaTAIUHU JIEKTPOYCTAHOBOK.

TepMouHIUKATOPHI, MPEUMYILIECTBEHHO, CJIEAYyeT pa3MellaTh Ha KOHTAaKTHBIX
COCIMHEHUSAX W  KOHTAaKTaX  paclpeleNuTeIbHbIX  YCTPOWCTB;  JOMYCTUMO
pa3MeIlleHne Ha KOpIycax HEKOTOPOro AJIEKTPOOOOPYIOBaHMS, a TaKKe HHBIX
AIIEMEHTAX AJIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeNIaTh TaK, YTOOBl OHU OBLIM XOPOIIIO
BUJIHBI TP  BU3YaJbHOM KOHTPOJIE COCTOSIHMSI TIOKapHOM  ©e30macHOCTH
AJIEKTPOOOOPYIOBaHUS, B YACTHOCTH, TEPMOUHIUKATOPHBIC HAKICHKU CIEAyeT
pasMmeniath TakuM OOpa3oM, YTOOBI TEPMOMHAUKATOPHBIE METKH TEMIIEPATYPHOIl
Kbl  ObUIM  XOPOIIO BHUAHBI TPU TPOBEAECHUM BHU3YAJIIBHOTO OCMOTpa
AIEKTPOOOOPYIOBAHUS.

[Ipu pa3MelieHUH  TEPMOUHIUKATOPOB  CleaAyeT u30eraTb  KOHTaKTa
WX TOBEPXHOCTU C DJIEMEHTaMH, KOTOpPbIC CIOCOOHBI BBI3BATh UX IOBPEKICHHUE

B PC3YJIbTATC MCXaHNYCCKOTO BOBI[GIZCTBHH.
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[lepenn MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOJUMO ITPOU3BECTH UX
BHEUIHUM OCMOTp Ha MpeIMET OTCYTCTBHsI MOBPEKICHUHN. TepMOMHAMKATOPHBIC
METKH TEMIIEpaTypHOM Kbl HAKJIEWKU HE JOJDKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIlepaTyp (He JOHKHO ObITh U3MEHEHHUS IBETA METOK).

Hanecenne TepMOMHIUKATOPOB HEOOXOJMMO IPOU3BOJIUTH B COOTBETCTBUU
C MHCTPYKLIMEH 10 KCIUTyaTalluii TEPMOMHANKATOPA.

B nponecce MOHTa)ka HE JOITYCKAETCS:

- MEXaHMYECKOE MOBPEXKICHUE TEPMONHIMKATOPHON HAKIICHKH;

- HAHECEHHE TEPMOMHJIMKATOPOB HAa 3JEMEHTHl  3JIEKTPOOOOpYyI0BaHMUS,
HaXOJAIIMECS IO/ HANIPSYKEHUEM;

- pa3MelUIeHUEe  TEPMOUHAMKATOPOB B  HEMOCPEJICTBEHHOW  Onu3ocTH
OT HarpeBaTeNbHbBIX IPUOOPOB.

B KypHane yka3bIBaeTCSI MECTO HAHECEHUs TEPMOMHIMKATOPA, IIperes
cpalaTbhIBaHUsA, UCXOAHOE COCTOSHHUE (I[BET, rPaJyUpOBKa M T.II.), AaTa HAHECEHUS,
CPOK HCIIOJIb30BaHUSI UJIU ATy 3aMEHBI.

CocTosiHue TEPMOMHJIUKATOPOB CJEAYET MPOBEPSITh IYTEM BHU3YaJIbHOIO
OCMOTpa IEKTPOOOOPYIOBAHUS C COOJIIOICHUEM TPeOOBaHUM MTpaBUII OXpaHbl TPY/ia
(B mepuo/1 BBINIOJIHEHUS TJIaHOBBIX, BHEMJIAHOBBIX OCMOTPOB, B IEPHO/I BHIMOIHEHUS
PEMOHTHBIX padoT).

IlepnonnuHOCTH ocMoTpa AJIEKTPOOOOPYI0BAHMUS, 3aIIHAIIEHHOTO
TEPMOMHINKATOPAMH,  yYCTAaHABIMBACTCS  OPraHU3aLMOHHO-PACHOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKA  D3JIEKTPOYCTAHOBKM  WJIM  3KCIUIyaTHpYOIIEH
OpTraHU3AIMECH.

[Ipu mpoBeneHNH BU3YyalbHOIO OCMOTpa 0co00€ BHMMAHHE CIEAYyeT YAENATh
OTCYTCTBUIO MEXaHMYECKUX TOBPEKICHUN TEPMOMHANKATOPOB, MX OTKJIECHBAHUIO
WM OTCJIauBaHUIO, CPadATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM Uil BbIBOJA OOOPYJOBaHUSI B PEMOHT SIBJISETCS IPEBBIIICHUE
TEMIIepaTyphl SJIEMEHTOB 3JIEKTPOOOOPYI0BAHMUS.

[Ipodunaktuyeckne MeponpusTUs MpeACTaBICHbI B Ta0UIE 3.
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IIpodunakTuyeckue MeponpusaTUSA

Taoauma 3

Texunueckue
cpeacTBa

I[IpoduaakTnyeckoe MmeponpusiTue

Pexomennyemas
NMEePUOTUTHOCTD

HeiicTBus IpHU 00HAPYKEHUH
HEMCNPABHOCTH

ABTOMaTHn4ecKue
BBIKJIFOUATEN

BuzyanbHblil 0CMOTP.

He pomxno OBITH nedopmammu Kopryca, M3MEHEHUS
[BETa M OIUIaBJICHUS M30JIALUU TMPOBOJIOB, CIEAOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.

[IpoBepka COOTBETCTBHS  [apaMeTpOB  amapara,
YKa3aHHON B MapKHUpOBKE MapaMeTpaM 3JIEKTPUUYECKOU
CETH T10 HAMPSHKEHUIO U TOKY.

[TpoBepka paboTOCTIOCOOHOCTH.

1 pa3 B 3 mecdna

[Ipu oOHapyeHUU HEUCIPABHOCTHU MIPOU3BECTH
3aMEHy amnmnapara

VYcerpolictBa  3aUIUThI
mudepeHInaTbHOTO
TOKa

BusyanbHelil 0CMOTD.

He nomxHO OBITH Aedopmaii Kopiyca, U3MEHEHUs
[[BETa M OIUIaBJICHUS M30JIALUU IPOBOJIOB, CIIEI0B
neperpeBa (M3MEHEHUs [[BETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSI  NApaMeTpOB  arlapara,
YKa3aHHOM B MapKHPOBKE INapaMeTpaM 3JEKTPUYECKON
CeTH IO HANpsHKEHUI0, TOKY, Iu(epeHInaTbHOMY
TOKY.

[TpoBepka pabOTOCIOCOOHOCTH C IMOMOIIBIO KHOIKH
«Tecty». Ilpn HaxaTtun Ha KHONKY «TecT» yCTpOWMCTBO
JIOJDKHO ¢paboTaTh.

1 pa3 B 3 mecsua

[Ipu oOHapy»eHUU HENCIPABHOCTU MPOU3BECTH
3aMEHYy YCTpOMCTBa

YerpolictBa  3alIUThI
OT JyroBOoro mnpooos
(ucKpeHus)

BusyalbHbIll OCMOTP.
He nomxHO OBITH nedopManuu Kopmyca, W3MEHEHHUS

[BETa W OIUIABJICHHUS M30JSIUM TPOBOJOB, CIIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  NAapaMeTpOB  alapara,

YKa3aHHOM B MapKHPOBKE IMapaMeTpaM >3JEKTPUYECKON
CETH I10 HANPSKEHUIO, TOKY.

[IpoBepka pPabOTOCTIOCOOHOCTH C TIOMOIIBIO KHOIIKH
«Tect» WM TNpu MOMOLIM TECTOBOTO YCTPOMCTBA,
BXOJIAIIEr0 B KOMIUIEKT nocTaBku. Ilpu Haxatum Ha

1 pa3 B 3 Mecsna

[Ipu oOHapyKeHUU HEUCIPABHOCTHU MPOU3BECTH
3aMEHY YCTpOICTBa
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Texuunueckue Pexomennpyemas HelicTBus IpU 00HAPY:KEHUU
I[IpoduaakTnyeckoe MmeponpusiTue
cpeacTBa NEePUOANYHOCTh HEMCIIPABHOCTH
KHOTKY «TecT» yCcTpOHCTBO JOJKHO cpaboTaTh.
[Ipy BKJIIOYEHHMH TECTOBOI'O YCTPOMCTBA B PO3ETKY
3allMIIaeMOH 1EMU YCTPONUCTBO JOKHO CpaboTaTh.
VYerpoiictBa  3amuThl | BusyanbHbili 0oCMOTP. 1 pa3 B 3 mecsna | IIpu oOHapyXeHHN HEUCIIPABHOCTU MPOU3BECTU

OT IIEPCHAIIPSAKCHUA

He nomxHOo ObITH Aedopmainuu Kopiyca, U3MEHEHUs

[[BETa M OIUIABJICHUS W30JIALUU IPOBOJIOB, CIIEI0B
neperpeBa (M3MEHEHHUS [1BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  TNapamMeTpOB  arapara,

YKa3aHHON B MapKHpOBKE MapaMeTpaM JJIEKTPUUYECKOM
CETH 110 HANPSYKEHUIO, TOKY.

3aMEHy YCTpOHCTBa

TepMoOUHIUKATOPBI BuszyaiibHblil 0OCMOTP. 1 pa3 B 3 mecaua | [Ipu oOHapyXeHUHN MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKICHUH. MTOBPEKICHUI 1581071 HCTECUCHUS Cpoka

[IpoBepka CpOKOB 3KCILIyaTallU TEPMOUHAUKATOPOB B 3KCILTyaTaluuu MIPOU3BECTU 3aMeHy

COOTBETCTBUU C JOKYMEHTAIUEN U3TOTOBUTEIIA. TEPMOUHIUKATOPA.

OTcyTCcTBHE U3MEHEHUS [IBETa TEPMOUHIUKATOPOB. B ciy4ae M3MEHEHUS 1BETa
TEPMOWHIMKATOPAIIPOU3BECTH  JICUCTBUS  T10
pazneny 4.3  HacTosAUMX  METOJUYECKUX
PEKOMEHTalHi.

Tepmocucremsl BusyanbHblil 0CMOTP. 1 pa3 B 3 mecsma | [Ipu oOHapy)eHUHN MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKIECHNUN JaTYUKOB. TOBPEKICHU I 1581071 VCTEUCHUS Ccpoka

IIpoBepka  CpOKOB  DKCIUTyaTalud  JaT4AKOB B JKCIUTyaTalyy IPOU3BECTHU 3aMEHY JaTUYUKOB.

COOTBETCTBUU C JOKYMEHTAIIUEN U3rOTOBUTEIISA.

OrtcyrcTBHE M3MEHEHUS LBETa OIUIABJIEHUH,

nedhopmaruu.

TermoBu3noOHHAS ITpousBectn TETJIOBU3NOHHYIO nuarHoctuky | He pexe 1 pazas | Ilo pe3yapTatam TETIJIOBU3UOHHOTO
JIMarHOCTHKA AKCIUTyaTUPYEMOTrO ANEKTPOOOOPYIOBAHUS B roj o0cie10BaHUS COCTABISETCS MPOTOKOJT.

COOTBETCTBUM C [6] wuiaM Jpyrod arrecToBaHHOU
METOIMKOM TETNIOBU3NOHHON AUATHOCTUKH.

ITpoToKOaT HOMKEH COAepXKaTh CIETyIOUIYI0
UH(pOPMAIIHIO:
- HAUME€HOBAHHEC n
VCTIOJTHUTEIS;

ampec  OpraHu3aIfH-
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Texaunueckue
cpeacTBa

I[IpoduaakTnyeckoe MmeponpusiTue

Pexomennyemast
NePUOIHYHOCTH

JeiicTBusi Npu 00HAPYKEHUH
HEHCIIPABHOCTH

- HOMEp JIMIEH3UH M  aKKpeIWTaluud Ha
MPOBEJICHUE JTAHHOTO BUIAa paboT ¢ yKa3zaHUEM
JIaThl  BBIJAYM, PETUCTPAILMIOHHOTO HOMeEpa,
HAaWMEHOBAHWSI OpraHa BbIJIABIIETO JTUIEH3UIO U
IIPOBO/IMBILIETO aKKpeIUTAalHIo, CpoKa
JICHCTBHS,

- HOMEp OTueTa, HOMEp OJK3eMIUsipa U JaTy
(cpokwu) npoBeaeHus: paboTHI,

- HAaUMEHOBaHUe 00cJIeI0BaHHOTO O00BEKTa M

€ro aJipec;

- CIIMCOK HCIIOJHUTEIIEH c yKa3zaHHEeM
KBTI (DUKAIIHH;

- IepeyUeHb CPEICTB U3MEPCHHI

UCIIOJIBb30BAaHHBIX  INPU  OOCJIEIOBaHUM, C
yKa3aHHEM J1aThl TOBEPKHU;

- 1enb 00cnenoBanus (OMpeeeHNe MOKapHOM
OTaCHOCTH) U OOBEKTHI 0OcenoBaHus (yKas3aTb
Kakoe AIIEKTPO0OOpYyI0BaHNE 3TAHHS
MOJIBEPTajoch 00CIEI0BaHUIO);

- XapaKTEePUCTHKH  OOBEKTOB  OOCIETOBaHHS

(cocTosiHme 3JIEKTPOOOOPYI0BAHHS,
HanpsDKeHNE, TOK Harpy3Kd U T.J1.);

- pe3yJbTaTh o0cIie10BaHus (creneHb
ne(EeKTHOCTH (moxxapHoi OIIaCHOCTH),

TEPMOTPaMMBbl M COOTBETCTBYIOLIME UM
(dhoTonzobpakeHns, COUCOK JedEeKTOB  TIO
CTETEHH UX MOXKapHOI OMacHOCTH).
ConeprkaHue MPOTOKOJIA MOXET JOMOTHATHCS B
3aBHCHUMOCTH OT 00CIIelyeMOro 0ObeKTa.
PazBuBmmecss nedexktel U AedexTsl  Ha
HayaJlbHOM CTAaJUM PA3BUTUS PEKOMEHJIOBAHO
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TexHn4eckune Pexomennpyemas HelicTBus IpU 00HAPY:KEHUU
I[IpoduaakTnyeckoe MmeponpusiTue
cpeacTBa NEePHOINYHOCTH HEHCIPABHOCTH

YCTPaHITh B XOJ€ IUJJAHOBOTO OTKJIFOUCHHS
3JIEKTPOOOOPYIOBAHHS.
B cnydae obHapyxeHUsI 30HBI C aHOMAaJbHBIM
MOAPOOIMACHBIM TTOBBIIICHUEM TEMIIEPATYPhI
Mpou3BeCTH  JeWcTBUS 1o  pasgeny 4.3
HACTOAIIMX METOJIMYECKUX PEKOMEHIAINN.

DKCIUTyaTupyeMble BusyanbHblii OCMOTp AIEKTPONPUOOpPOB u | Ilepen kaxapim | [Ipy oOHapyXeHHMM HEHCIPABHOCTH BBIBECTH

AIEKTPOIPUOOPHI U | DJIEKTPOYCTAaHOBOYHBIX H3JICTIHI (2TIeKTpUYECKUX BKJIFOUCHUEM npuodOp U3 FKCILTyaTaIHH.

ANEKTPOYCTAHOBOYHBIE | PO3ETOK). anekTponpudopa | [IpousBecTu peMOHT WK 3aMEHY HEHCIIPABHOTO

H3JICIIHS He momxHO OBITH nedopManuu Kopmyca, W3MCHCHHS U BO BpeMs 3JIEKTPOOOOPYIOBAHHS.

LBETa WU OIUIABJICHUS M30JIALMH IPOBOJOB U IIHYPOB JKCILTyaTaluuu

MATAHUSA, (M3MeHeHust
KOHTAaKTOB.

He nmomkxHO OBITH MOBPEXICHUS W3OJSALUUA MUTAIOIINX
MIPOBOJIOB U IITHYPOB MUTAHUSI.

Po3zerkn nmomKHBI OBITH HAAEKHO 3aKPEIUIEHBI, HE
JOJDKHBI ~ MMETh  OIUIaBI€HMH W MEXaHWYECKUX
MTOBPEXKICHUMN.

[TpoBepka coOTBETCTBUS MapaMETPOB SIEKTPOIPHOOPA,
YKa3aHHON B MapKHpOBKE MapaMeTpaM 3JIEKTPUUYECKOU
CETH 1O HANPSIKEHUIO U TOKY.

Hcnonp3oBath 3ieKTponpuOOp 1O HA3HAYEHUIO B

COOTBCTCTBHH C HHCTPYKHHeﬁ 110 SKCILTyaTalluu.

CIEIOB TIEeperpena 1IBETA)
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Konmponbs cocmoanusa cucmemul 3a3emieHus

B mpouecce skcruryatanu 3JIEKTPOYCTAaHOBOK BO3MOYKHO BO3HHKHOBEHHE
HEHUCNPABHOCTEN U ABAPUMHBIX CUTyalli, IPUBOJAIINX K TOKOBBIM yTeukaM. B aTon
CBS3U, B KQXJOM JIOME€ JOJKHBI BBINOJHATHCS 3aLIUTHBIE MEPONPHUITHS, OJHUM W3
KOTOPBIX SIBIAETCA KOHTYp 3a3emuieHusa. OH oOecreywBaeT 3aluTy JIIOJAEd OT
MOPaXKEHUS DJIEKTPOTOKOM, a TPUOOPHI U 000PYAOBaHUE OT MEPETAI0B HAMPSIKEHUS.
KoHTyp 3a3zemiieHMS, MOXET YCTAHABIMBATHCS OTHAECIBHO MM COBMECTHO C
YCTPOMCTBAMM 3aIUTHOTO OTKJIIOUEHMs. KOHTyp 3a3eMiIeHHsI MOHTHUPYETCS B
cootBeTcTBHUH C [TYD.

B cootBerctBum ¢ I1YD nmis neneit opraHu3anvi KOHTYpa 3a3€MJIEHUS MOXKHO
BOCIIOJIB30BATbCsl €CTECTBEHHBIMU 3a3€MIIMTEISIMU, HAIpPUMEpP, PacClOJIOKEHHBIMU
PAAOM METAJUTMYECKUMH U KeJIe300€TOHHBIMH KOHCTPYKIMUAMU. bosbiias yacTs ux
NIOBEPXHOCTU JOJDKHA KOHTAaKTHpOBaTh ¢ TIpyHTOM. B cBorwo ouepens, IIYO
YCTaHAaBJIMBAET, YTO M3JENUSl U3 KEIe300€TOHA, HAXOMASIIUECS IMOJ HanpsHKEHHEM,
TpyOONPOBOBI JJIsI TPAHCHIOPTUPOBKU TOPIOYMX BEIIECTB, TPYObl KaHAIM3AIUU U
OTOILUICHHS HE MOTYT ITIPUMEHSTHCA B KOHTYPE 3a3€MIICHUSL.

3anpemaeTcss yYCTaHABIMBATH 3a3€MJICHHE B KAMEHUCTBIX WJIM CKaJbHBIX
IpyHTaX, MOCKOJBKY OHHU SBJISIIOTCS TMPOBOJHMKAMU TOKAa M OO0JaJal0T HU3KUM
CONPOTHUBIIEHUEM.

HckyccTBEeHHBIE 3a3€MIIMTENM MPEACTABIISAIOT COOOM CUCTEMY METaNTMYECKUX
KOHCTPYKIUH, pa3MEIICHHBIX B 3eMJIe, HA ONPEEICHHBIX PACCTOSHUIX MEXAY COOOM
Y HE3HAYUTEIHHOM YIAJICHUH OT OOBEKTA 3aIlUTHI.

JIns W3rOoTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN NPUMEHSIOTCS: KPYTJIbIE
NPYTKH, TPYObl pPA3HOTO CEYEHHS M YrOoJKA. B HOPMAaTHUBHBIX JTOKYMEHTaX
ONPENEIAETCS MUHUMAIBHO TONYCTUMOE CEYEHUE 3a3€MIIUTENIEH, KOTOPOE JTOJKHO
YUUTHIBATbCS TIpU BBIOOpE MaTepuanoB. Tak, s mpyTa, OIMHKOBAHHOTO ATOT
mapamMeTp COCTABISET 6 MM’, JUIst IIPYTa M3 OOBIMHOTO YepHOro Meramia — 10 MM’, a
JUIE OpsIMOYTOJIBHOTO mpokata — 48 mm?. CTeHKH TpyO WJIM TIOJIKH CTaJbHBIX
MPOKATOB BRIOMPAIOTCA ¢ MUHUMAJILHOUN TOJIIIMHON 4 MM.

3a0uThIC JIEKTPOJIbI COSAUHSIIOTCS MEXIYy COOOM TOHKON CTalbHOM IMOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3anpemaeTcss HUCIOJIb30BaTh B KAueCTBE 3a3€MILAIOIIMX IPOBOJHHMKOB U
3a3eMIINTeNed MPOPUIBHYIO apMaTypy. DTO CBS3aHO C KAJIEHBIM HAPYKHBIM CIIOEM,
UMEIOIIMMCS BO BCEX M3JENMIX OJTOro TUma. B pesynbrare, Hapylaercs
pacrnpeneneHne TOKa I0 CEYEHHI0, a MPOLECC OKHUCIEHUS IMPOUCXOIUT HAMHOTO
osICcTpEe.

CoenuHeHue JeTaneid M3 IpoKaTa YEPHOTO MeTalla OCYUIECTBIIAETCS
¢ nmomotsio cBapku. CTallbHas MoJjioca MPUBApUBAETCA K KOHI[AM 3a0UTHIX B 3€MIIIO
anexkTpoAaoB. He  gomyckaercs — WCHOJIb30BaHHE ~ OONTOBBIX  COEIMHEHMUIA,
T.K. OHM OBICTPO OKHUCJSIOTCS. B pe3ynpTaTe, KOHTAKT TEPSIETCS, U 3a3€MIISIFOIIMNA
KOHTYp HauumHaeT padorarh He3p@pekTuBHO. [I0 OKOHYaHMM BCEX CBAPOUYHBIX padoOT
MecTa CBapKu oOpalaThIBAIOTCS CIEUUATbHBIMU AHTUKOPPO3UWHBIMH COCTABAMH.
Jlnst 3TUX 1enell Henb3s MCIOJIb30BaTh KPAacKy, MOCKOJbKY OHA HapyllaeT CBS3b
MeTaJljia ¢ 3eMJIel U cucTeMa 3a3eMJieHus He OyneT paboTars.

Henp3st npou3BoINUTh OKpPACKy 3a3€MJIMTENEN WJIM HAHOCUTh HAa HUX APYIHe
HOKPBITHS, CIOCOOCTBYIOIINE CHMKEHHUIO NMpoBoguMocTd. OpHako moj AelcTBUEM
KOPPO3HH TOJIIMHA CTAJIbHBIX JETaleil MOCTENeHHO cHMkaeTcs. [loaTomy ceueHue
ANEKTpoJa MoAOHUpaeTcs C  ONpeAeNieHHbIM  3amacoM. Takum  oOpaszowm,
o0ecnieunBaeTcs JOCTaTOYHO MPOJOJDKUTENbHAS SKCIUTyaTallusi KOHTYpa 3a3eMJICHUSI.

Ecniu  kxoHTyp 3a3eMjieHuss J0Ma COEIMHAETCS C  KOHCTPYKLHSIMHU,
pacrojoKEHHBIMU B YCIOBUSX arpeCCUBHON CpPEJlbl, OHU JIOJKHBI ObITh 3aIIMILIEHBI
CHEeUaTbHbIM MOKPBITHEM.

Cy1iecTByIOT HAOOPBI 3a3eMIIUTENEN 3aBOJCKOTO U3TOTOBIIEHUS, COCTOSIILIUE U3
LEIbHOTSIHYTBIX IITHIPEN, HOKPBITHIX MEJBIO.

Bce 3azemisiromye MpoBOJIHUKH MMOJKIIIOYAKOTCS K €IMHOM IIMHE 3a3€MJICHUS,
UCIIONIb3yeMOl i KoMMmyTauuu. Cama IIMHA SIBISETCA OJHHUM U3 DIIEMEHTOB
pacnpeieauTeNBHOTO IUTA U 3aKPEIUIIETCS HEMOCPEACTBEHHO HA €r0 CTEHKE.

JUJIsl HOJTHOM TapaHTUU PEKOMEHAYETCS BBI3bIBATh CIELUAINCTOB, OHU JOJIKHBI
COCTaBUTh aKT MPOBEPKU. OTBETCTBEHHOCTH 3a BBINOJIHEHHBIE PAOOTHI HECET TOJIBKO
VCITOJIHUTEIIb.

BBITOBBIMU 3JIEKTPOU3MEPUTENILHBIMU TIPUOOpaMu 3aMepUTh 3P(HEKTUBHOCTh
3a3€MJIEHUSI HEBO3MOXHO, HaJ0 HMETh COBPEMEHHBIE 3JIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKHUEC BO3ZMOKHOCTH KOTOPBIX AAIOT BO3MOXKHOCTD 3aMCPATH TAKNC TAHHBIC.
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JUIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOXKET MpeBbIIaTh 4 OM.

[IpaBmia TEXHUYECKOW SKCIUIyaTallUd >JIEKTPOYCTAHOBOK MOTpeOUTENEH,
yrBepkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycraHaBiauBaroT
clIeyIolre TpeOoBaHMs K 3a3eMJISIOLIM YCTPOHCTBAM U UX NPOPUIAKTHKE:

- 3a3eMJSIIOIIME yCTPOMCTBA JOJKHBI COOTBETCTBOBATH TPEOOBaHUSIM
rOCy/lapCTBEHHBIX ~ CTAHJIApPTOB,  MpaBWJI  YCTPOHCTBA  AJIEKTPOYCTAHOBOK,
CTPOUTEIBHBIX HOPM MW MpPaBUJ U JIPYTrUX HOPMATUBHO-TEXHUYECKHUX IJOKYMEHTOB,
o0ecrneunBaTh yCIOBUSI O€30MACHOCTH JIIOJCH, SKCITyaTallMOHHBIE PEXUMBI PaOOThI
Y 3aIIUTY 3JIEKTPOYCTAaHOBOK;

- TIPUCOCIMHEHUE 3a3€MJISIIOIMX MPOBOJHUKOB K  3a3€MIIUTENI0 H
3a3eMJIIIOIMM KOHCTPYKLMSIM JOJDKHO OBITH BBIIIOJIHEHO CBapKoOil, a K TJIaBHOMY
3a3eMJISIIOLLEMY 3aKUMY, KOpIIycaMm amnmnapaTroB, MamMH U onopaM BJI — 60aTOBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTU INPOM3BOJACTBA U3MEPEHM).
KoHTakTHBIE COEIMHEHHS JODKHBI OTBEYaThb TPEOOBAHUSAM TOCYJAapPCTBEHHBIX
CTaHAApPTOB;

- OTKpBITO IMPOJIO)KEHHBIE 3a3€MJISIOIINME TMPOBOJHUKU JOJDKHBI  OBITH
NPENOXPAHEHBI OT KOPPO3UH M OKPALIEHBI B UEPHBI 1IBET;

- I ONpPENENCHUS TEXHUYECKOTO COCTOSHHMS 3a3¢MILIFOLIETO yCTPOMCTBA
JOJDKHBI ~ TIPOBOJUTBHCS  BU3yaJIbHbIE OCMOTpPBI  BHJIMMOM  YacTH, OCMOTPBI
3a3eMJIIOILIET0 YCTPOIICTBA C BBIOOPOYHBIM BCKPBITUEM TPyHTa, H3MEpEHUE
napamMeTpoB 3a3eMJISIOIIETO YCTPOMCTBA B COOTBETCTBMM C HOPMAaMH HCIBITAHUS
AJIEKTPOOOOPYI0BAHNUS,

- BU3yaJbHbIE€ OCMOTpPBI BUAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
IPOU3BOAUTHCS MO TpaduKy, HO He pexe 1 paza B 6 MecsAlleB OTBETCTBEHHBIM 3a
anekTpoxo3saictBo [lorpebutens wiam pabOTHUKOM, UM  YIOJHOMOYEHHBIM.
IIpyn ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXIY 3alllMTHBIM
OPOBOJAHUKOM M 0OOpyAOBaHHMEM, HaJIMYW€ AHTUKOPPO3UOHHOIO TMOKPBITHS,
OTCYTCTBUE OOPBIBOB;

- I ONpENENICHUST TEXHUYECKOTO COCTOSHMS 3a3€MIISIFOLIETO yCTPOMCTBA
B COOTBETCTBMM C HOPMAaMH HCHBITAHUNA DIIEKTPOOOOPYIOBAHUS  JOJKHBI
IIPOU3BOAMUTHCS:

N3MEPCHUC COIIPOTHUBIICHUS 3a3€MIIATOIICTO YCTpOﬁCTBa;
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M3MEpPEHUE  HaNpsDKEHUS ~ OPUKOCHOBEHHMST (B DJIEKTPOYCTAHOBKAX,
3a3eMJIAIONIEE YCTPOKMCTBO KOTOPBIX BBIIIOJHEHO MO HOPMaM Ha HalpsKEHHE
MPUKOCHOBEHUSI), MPOBEpPKA HAIUYUSl LENU MEXKIY 3a3eMIISIONMM YCTPOHCTBOM
Y 3a3€MJIIEMBIMHU JJIEMEHTAMH, & TAKXKE COCIMHEHUN €CTECTBEHHBIX 3a3€MIIMTENICH
C 3a3EMJISIOIIUM YCTPOKUCTBOM;

U3MEPEHUE TOKOB KOPOTKOTO 3aMBIKAHHSI SJIEKTPOYCTAHOBKH, MPOBEPKaA
COCTOSIHUSI POOUBHBIX MPEIOXPAHUTENCH;

U3MEPEHHUE YIENBbHOIO CONPOTHBICHHS TPYyHTa B pPailOHE 3a3eMIIIOIIErO
YCTPOUCTBA;

- U3MEPEHHUs MapaMeTPOB 3a3eMIIAIONIUX YCTPOWUCTB - CONPOTHUBIICHUE
3a3€MJIAIOLIETO YCTPOICTBA, HANPSIKEHUE MPUKOCHOBEHUS, TPOBEPKA HAIUYUS LIETH
MEXKTy 3a3€MIIMTEISIMU U 3a3€MJISIEMbIMH 3JIEMEHTAMU - MPOU3BOISITCS TAKXKE MOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIONIMX YCTPOWCTB, TMpU OOHAPYKEHHUU
paspylieHUus WJIM MOEPEKPBITHS  M30JATOpoB  BJI  snmekTpuueckod  Qyrou.
[Ipn HEOOXOIUMOCTH AOJKHBI MPUHUMATHCS MEpHI MO JOBEACHUIO IapaMeTpOB
3a3eMJISIOIIUX YCTPOUCTB 10 HOPMATUBHBIX;

- TMpU WCHOJB30BAHMM B JJIEKTPOYCTAHOBKE YCTPONCTB  3alIUTHOIO
otkirodyeHus (nanee - Y30) g0MKHA OCYIIECTBISATHCS €ro MPOBEpPKa B COOTBETCTBUU
C pPEKOMEHJaUsIMU 3aBO/Ia-U3rOTOBUTES u HOpMaMU UCTIBITAHUM
AIEKTPOOOOPYTOBAHUS.

Buvioop kabenei

B coorBerctBMM €O  CTaTUCTUKOM OCHOBHOW IIPUYMHOW  IIOKAPOB
OT DJIEKTPOMU3IEINI SABISAIOTCS 3eKkTpuueckue kadenu. [lortomy, 1t obecneueHus
MOXKapHOM 0€30MacHOCTH, HEOOXOAMMO MPABWIBHO BBHIOMPATH KAOCIbHBIC WU3ACIUS
M0 TUITY UCTIOJIHEHUS U CEUYCHUIO TOKOMTPOBOISIIINX JKUJL.

[Ipu BBIOOpEe THNIA WCTHOTHEHUS Kabenel Juisi OOBEKTOB Pa3IUYHOTO
HAa3HAUCHUS MOXXHO BocmoJib3oBaThcsi TpeboBanusimu ['OCT 31565-2012, B
COOTBETCTBHUHU
C KOTOPBIM B HOPMATHMBHOW JTOKYMEHTAIlMd HAa KaOeIhbHOE H3JENHE JODKHA OBITh
yKazaHa 00JlacTb €ro MNPUMEHEHUsS C YYEeTOM T[oKa3zaTejledl ONMacHOCTH W THIIA

ucroyiHeHusl. B jmaHHOM cTaHmapre mpuBeneHa TaOimma «lIpeumyriecTBeHHBIC
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o0acTu IIPUMCHCHUA KaOeJIbHBIX I/IBI[GJ'II/Iﬁ C YUYCTOM HX THIIAa HCIIOJIHCHUI»

npejCcTaBiIeHHas B TaOnuIe 4.

Taoauna 4

Hpel/IMyHIeCTBeHHBIe 00J1acTH NPUMEHCHUA Ka0eJbHBIX I/I3Ile.]'[l/lﬁ C

YY€TOM UX THIIA UCIIOJTHCHUHA

Kiace
Tun ncnonueHus N
xaGemsroro manemuy | O7¥APHOH [IpeumymiecTBeHHast 00,1aCTh TPUMEHEHUS
OIIaCHOCTH
Be3 obo3HaueHMs 01.8.25.4 JJ1st OMMHOYHOM MPOKITIAIKU B KaOENBHBIX COOPYKECHUAX U TPOM3BOJCTBEHHBIX
nomenieHusx. [ pynmnoBast mpokIIaska pa3permaeTcs: TOJIbKO B HAPYKHBIX
3JIEKTPOYCTAHOBKAX W MPOM3BOJICTBEHHBIX MOMEIIECHHAX, TI€ BO3MOKHO JIHIITh
MEePHOINYECKOE MPUCYTCTBHE 0OCITYKUBAIOLIETO MIEPCOHAIIA, IPU 3TOM
HE0OX0/IMMO IIPUMEHSTh TACCUBHYIO OIHE3aIUTy
Hr(A F/R) IM1a.8.2.5.4 |Jlns mpokagku, ¢ yueToM o0beMa roprodeii Harpy3Kku kadeiel, B OTKPBITBIX
Hr(A) [116.8.2.5.4 |KaOEIbHBIX COOPYXKEHMAX (ICTAKANAX, TATEPESAX) HAPYKHBIX HIEKTPOYCTAHOBOK
ur(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2 | Anst npokianku, ¢ yueToM o0beMa roproueil Harpy3ku kKabesneil, Bo BHyTPEHHUX
Hr(A)-LS 116,822 |2IEKTPOYCTAHOBKAX, & TAKKE B 3aHUAX, COOPYKEHHUSX U 3aKPBITHIX KAOEIbHBIX
ur(B)-LS M.8222  |COOPYHEHIDIX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS [14.8.2.2.2
Hr(A F/R)-HF IT1a.8.1.2.1 Jlnst mpokaaky, ¢ y4eToM o0beMa roproueii Harpy3ku kadesel, BO BHyTPEHHUX
ur(A)-HF [116.8.1.2.1 |27meKkTpoycTaHOBKaX, a TaKKe B 3AaHUSIX U COOPYKEHHUAX C MaCCOBBIM
Hr(B)-HF Mm.8.121 npeObIBaHKEM JIIO/IEH, B TOM YnCiie B MHOTO()YHKIIMOHAIBHBIX BEICOTHBIX
(C)-HF H3.8. | '2'1 3[AHUSIX U 3[aHUSX-KOMILIEKCAX
Hr(C)- .8.1.2.
Hr(D)-HF [14.8.1.2.1
ur(A F/R)-FRLS [M1a.7.2.2.2 | Ans npoKIaaKH, ¢ y9eTOM 00beMa roprodeil Harpy3ku kabeseid, B cuctemax
ur(A)-FRLS [116.7.2.2.2 |TpoTHBOMOXAaPHOM 3aIIUTHI, a TAKKE APYTHX CUCTEMAX, KOTOPHIE TOIKHBI
ur(B)-FRLS 27222 COXpaHATHh PabOTOCIIOCOOHOCTD B YCIIOBHSX HOXKapa
Hr(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 4.7.2.2.2
Hr(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF 1116.7.1.2.1
Hr(B)-FRHF 2.7.1.2.1
Hr(C)-FRHF 13.7.1.2.1
ur(D)-FRHF 14.7.1.2.1
Hr(A F/R)-LSLTx [M1a.8.2.1.2 | dns mpoxsiaiky, ¢ y4eTOM 00beMa roproueil Harpy3ku kabese, B 31aHIAX
ur(A)-LSLTX 1116.8.2.1.2 |AETCKMX HOIIKOMBHBIX M 00Pa30BaATENbHBIX yIPEKICHUH,
#r(B)-LSLTX 28212 CHeLUATM3UPOBAHHBIX JOMAaX MPECTAPENbIX U HHBAINIOB, OOJIbHALAX, B
B CHATBHBIX KOPITycax 00pa30BaTeNbHBIX YIPSKICHUNH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx [13.8.2.1.2 JIETCKUX YIpesKICHHi
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTX IMla.8.1.1.1
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Kiace
Tun ncnonuenus .
MOKapHOH [TpenmymiecTBeHHast 00/1aCTh TPUMEHEHUS
KaOeJIbHOT0 M3IEIINS
OTIACHOCTH
Hr(A)-HFLTX I116.8.1.1.1
Hr(B)-HFLTX 2.8.1.1.1
Hr(C)-HFLTX I13.8.1.1.1
Hr(D)-HFLTX [14.8.1.1.1
Hr(A F/R)-FRLSLTxX |I11a.7.2.1.2 | dnst npokiaaku, ¢ y4eToM oObeMa roproueit Harpy3ku kabeneii, B cucremax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpOTHUBOIOXAPHOM 3aIUTHL, a TAKXKE B APYTHX CHCTEMaX, KOTOPHIEC JOJDKHBI
Hr(B)-FRLSLTx 112.7.2.1.2 COXpaHATh PabOTOCIIOCOOHOCTD B YCIIOBHUSIX T10XKapa, B 3AaHUSIX JETCKUX
Hr(C)-FRLSLTx 113.7.2.1.2 JIOIIKOJILHBIX 00pa30BaTeIbHBIX YUPEIKACHHUH, ClIEINAITU3UPOBAHHBIX JIOMaxX
ur(D)-FRLSLTXx 14.7.2.1.2 IpecTapenbiX 1 MHBAINIOB, OOJIBHUIAX, CIIaJbHBIX KOPIycax 00pa3oBaTelIbHBIX
ur(A F/R)-FRHFLTx | I1a.7.1.1.1 YUpEKICHUI HHTEPHATHOTO THIA U JIETCKUX YUPEIKACHHUH
Hr(A)-FRHFLTX I116.7.1.1.1
Hr(B)-FRHFLTx 2.7.1.1.1
Hr(C)-FRHFLTX 3.7.1.1.1
Hr(D)-FRHFLTX n4.7.1.1.1

Ha »nexTpoycTaHOBKM M AIEKTPUYECKHE IEMU JKWIBIX U OOIIECTBEHHBIX
3IaHUI B TOPOJAX M CEJIbCKUX HACEJIEHHBIX MyHKTaX HOMUHAJIBLHBIM HaIpPSKEHUEM
mo 1000 B CII
256.1325800.2016,

B COOTBCTCTBHH C KOTOPBIM:

IICPCMCHHOI'O TOKa PacCIipOoOCTpPaHAIOTCA TpC6OBaHI/ISI

- BHYTPEHHHUE DJICKTPUUYCCKHUE CETHU JOJDKHBI OBITh HE PacCIpOCTPaHSIOIMINMH
TOpPEHWE W BBITIOJHATHCS KaOemsMH W TPOBOJAMH C JKAJIAMH W3 MEAW WM
aMIOMUHUEBBIX cIIaBoB Mapok 8030 u 8176, mMHONPOBOAAMU C MEAHBIMU IIMHAMU
B coorBerctBuM C TpeboBanusmu [1YD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSIMH DJIEKTPO- M TIOKApHOU
0e30macHOCTH;

- CCUYCHMSI TOKOTIPOBOASIINX MEIHBIX KMJI M KW M3 aJTIOMHHHCBBIX CILIABOB

Mapok 8030 u 8176 moiKHBI OBITH HE MEHEE YKa3aHHBIX B TaOIHILE J;

Taouuua S
CeueHusi TOKONPOBOASIIIIUX MeIHBIX KHJI H KHJI U3 ATIOMMHHMEBBIX CILJIABOB
mapok 8030 u 8176

HaumensIiee ceueHre TOKOPOBOISIITIX KT
9 2
kabenel 1 TpoBOJIOB, MM

HanmenoBanue 1uHUN

METHBIMU KUJIAMHU U3 aTFOMUHUEBBIX
KUJIaMU criaBoB Mapok 8030 u 8176

JIuHuYU TpyNnoBBIX CETEN OCBEIICHUS 15 2,5

JIMHUM IPYNIOBBIX CETEN PO3ETOK 2,5 4,0



normacs://normacs.ru/10PJR#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/10E84#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/12208#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/11PV9#000000000000000000000000000000000000000000000000007D20K3
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JIMHUYM OT 3TaXHBIX IO KBAPTUPHBIX 2,5 4,0
IIIUTKOB M K PACUETHOMY CUCTUYHKY

JluHauu pacupeneauTeTbHON CeTH 4.0 6,0
(cTosiKM) AJ1 NUTaHUS KBApTUP

- IIPY COEIMHEHUU MPOBOJHUKOB C KUJIAMH W3 aJIOMUHUEBBIX CIUIABOB MapoOK
8030 m 8176 c >IEKTPOYCTAHOBOYHBIMU W3JCIUAMM, allaparamu 3alluThl U
CYETUMKAMH PEKOMEHJIYETCS HCIO0JIb30BaTh COCAUHUTEIbHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeOoBanusmu 'OCT 31604 nins koMMyTauuu NPOBOAHUKOB U3
AJIOMUHUEBBIX CIUIABOB C KOHTAKTAMM JJI1 IPOBOJHUKOB U3 MEJIH.

s obecrieueHus HaJIE)KHOCTH KOHTAKTHBIX COEIMHEHUN B
pacrnpeaenuTeabHbIX KOpoOKax cleayer OCYILECTBIISITh COEAMHEHUE
TOKOIIPOBOJAIIMX KUJ W3 CIUIaBOB amomuHug Mapok 8030 m 8176 mpu momomm
BUHTOB WJIM QJIIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOIb30BaTh CBAPKY.

[Ipu MoHTa)ke OTBETBIISIEMBIX Kaleliel C KUJaMU U3 aJTIOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 10MKHBI MPUMEHSITHCS COKUMBI C OLIMHKOBAaHHBIMU KOHTaKTaMHU.

[Ipy BBINOJHEHUU COEIUHEHHI B AJIEKTPONPOBOJKAX C TOKOMPOBOIAIIMMHU
KUJAaMH W3 CIulaBoB  amomuHua Mapok 8030 wu 8176, ecom  Tun
AIEKTPOYCTAHOBOYHBIX M3JACIHUA COJACPNKUT MEIHbIC WU JIATYHHbIC KOHTAKThI, IJISI
oOecrieueHUs: CTAaOMJIBHOCTH KOHTAaKTHOTO COEAUHEHMSI CJIeAyeT TPUMEHSTH
AIEKTPOIPOBOIAIIME CMA3KHU.

Menp uMMeeT JIydlllyl0 HPOBOAUMOCTb, MO CPABHEHHUIO C ATIOMUHUEM, YTO
oOecrieynBaeT MpU MEHBIIIEM CEUCHUH OOJIBIITYI0 MAKCUMAIBHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJTHUK MEHBIIIE TOJIBEPracTCsl OKHCICHUIO M CIIOCOOEH JI0JT0e
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB IpPU COEAWMHEHUU B PaACIpPEICIUTEIbHBIX
KOpOOKax u Apyrux npuodopax.

B xunapix u OOIIECTBEHHBIX 3/aHUSX C TPUMEHEHUEM JIEPEBSHHBIX
koHCTpykui B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE DJIEKTPUUYECKUE CETH JIOJKHBI OBITh HE PACIIPOCTPAHSIONIMMU TOPEHUE U
BBITIOJIHATHCS KaOenmsimMu 1 poBogamu ¢ MeaubiMu xuiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaeT mNpUMEHEHHWE KaOCNbHBIX U3ACIUN C
TOKOMPOBOSIIMMH  KUJAMU U3 aJIOMUHUEBBIX CIJIABOB JJIi  OpraHU3aluu

BHYTPCHHUX CGTCfI, HO HAKJIaAbIBACT HA UX MOHTAX JOIMOJHUTCIbHBIC OIpaHUYCHM.


normacs://normacs.ru/10Q04#000000000000000000000000000000000000000000000000007D20K3
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Jliist obecniedeHnsi HaIeKHOCTH DJIEKTPONPOBOAOK B 37aHUSX, BBITIOHICMBIX
MPOBOJIaMU M KaOeIsIMU ¢ TOKOTIPOBOASIIMMHE JKHJIAMUA U3 CIUIABOB aJIFOMHUHUS, TIPU
MOHT@)XE JIOJDKHBI  HCIIONB30BATHCA JIMOO  DIIEKTPOYCTAHOBOYHBIC — HM3ICIIHS,
KOHTaKTHbIE TPYIIbI KOTOPHIX MMEIOT CHEIUalbHbIE MOKPHITHS, 00eCIeurnBaroe
CTaOMJIBHOCTh ~ KOHTAKTHOTO  COCIMHEHHMS KaK C MEIHbIMH, TaKk U C
TOKOIIPOBOSIIIUMU >KHIJIAMU U3 CIUIABOB AJTIOMUHMUSI, YTO JTOJDKHO OBITH OTPAXEHO B
MapkupoBke (Harpumep, Cu/Al) 1160 pu UCIOIB30BAaHUU CEPUITHO BBITYCKACMBIX B
CTpaHE€ YCTAHOBOYHBIX W3ACIUHA  JIOJDKHBI TPUMEHSTHCA  JOTIOJHUTEIHHBIC
TEXHUYECKHE CPEJICTBA, 00CCTICUNBAIONTNE CTAOMIBHOCTh KOHTAKTHBIX COSUHEHUH.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIE  JKWJIBI  SABJISIOTCA  Oojee
MO’Kapo0Oe30MacHbIMU, YE€M KUJIbl M3 ATIOMHUHHUEBBIX CIUIABOB 32 CYET MEHbIIEH
3Q)KUTATEILHOM CHOCOOHOCTH YacTHI[ MEIU [0 CPAaBHEHUIO C 3aKHUraTeIbHOU
CIIOCOOHOCTBIO YaCTHIL ATTFOMHUHMS.

C ToukM 3peHHS TOKAPHON OE30MaCHOCTH, MPEANOYTHTEIBHBIM SBIISICTCS
pUMEHEHNE KaOeIbHBIX U3ICTNI C METHBIMU TOKOTIPOBOISIIIMMHE JKHJIAMHU.

Ha noxxapHyto 6€301acHOCTb 3JIEKTPOIPOBOJKH BIHSET MPABUIBHOCTH BEIOOpA
CEUCHHS TOKOIIPOBOIAIIUX KUJ Kadenei. HeBepHbIil BBIOOp ceueHUst Kabemass MOKET
MPUBECTU K €ro MEeperpeBy, OIUIABICHUIO M3OJISIMU U €€ BOCIUIAMEHEHUIO WA K
KOPOTKOMY 3aMBIKaHHIO C TIOCIICTYIOIIIM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTpPOM, KOTOPBIH HEOOXOIUMO YYHTHIBATH IPU pacyeTe
CCUCHHMS KabOenms SBISETCS JUIMTEIBHO JOMyCTUMas TOKOBas Harpyska, T.e.
MaKCUMaJIbHas BEJIMYMHA TOKA, KOTOPYIO Kabellb MOXKET MPOMycKaTh 0€3 Ieperpena B
TE€UYEHUE JUTUTEILHOTO BPEMEHHU.

PacuetHbie  anmeKTpuYecKME€ ~ HArpPY3KHM  JUISL  PA3IMYHBIX  JKUJIBIX U
o0IIecCTBEHHBIX 3aHul TIpecTaBiieHbl B pazaene 7 CI1256.1325800.2016.

JIJisi IpoBEICHHSI CaMOCTOSITEIIBHOTO pacyueTa CEUeHUs Kaless M0 TOKY s
YaCTHOTO JIoMa (KBapTUPhI) HEOOXOIUMO BBITIOJHUTD CIICIYIONIUE ICUCTBUS:

- OMpEeNeIUTh CYMMapHYH MOIIHOCTh BCEX 3JEKTPONPHUOOPOB, KOTOPHIC
OJTHOBPEMEHHO MOTYT OBITh BKIIFOUEHBI B CETh;

- paccuuTaTh CWJIy TOKa, KOTopas OyneT MpOoTeKaTh MO KaOem mpH
BKJIFOUCHHH JIAHHBIX 3JIEKTPOIPUOOPOB;

- 110 TabJIMIIe OMPECTUTh HAanbOoJIee TOIXOIAIIEe CEYCHUE KaOes.
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CymmapHas MOIIHOCTh 3JekTpornpudopos (P, BT) Bbrumcisercs kak cymma
MOIIIHOCTEH OTAETBHBIX MPHUOOPOB, KOTOPHIE MOTYT OBITH BKJIIOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOTO 3JICKTPUYECKOTO MpHOOpa YKa3bIBAIOTCSI B €O

MaCIopTe, pPYKOBOACTBC I10 3KCILTyaTallliu U T.II.

Pacuer cumbl Toka (I, A) mnporekaromiero Mo KaOelr MPOBOIUTCS 10

dbopmymnam:

s onHo(azHou cetu HanpspkeHueM U =220 B
1= &n
U-cos@

mutst Tpexdasznoit cetu Hanpspkernrem U = 380 B
P

| . S
—JS'_- U-cos@

JUTs1 OBITOBBIX AJIEKTPONPUOOPOB COS = 1.

K, — xoadduimeHT ogHOBpEeMEHHOCTH, T.€. Kakas 4acTh NMPUOOPOB MOXKET
OBITH BKJIFOUEHA OJITHOBPEMEHHO.

JIJ1sl TIOBBITIICHUST TIO’KApHOW OE30MMacHOCTH, B pacyeTe IS YacTHOTO JoMa
(KBapTUPBI) MOXKHO TMPEINOJIOXKHUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AJIEKTPUUECKUE TPUOOPHI U MpUHITH K03 dunuent K, = 1.

3Has BeJIMYMHY TOKAa, CEYEHHE TMPOBOJA HAXOAAT Mo Tabmuie 6.
Ecnmm okaxkeTcs 9To pacdeTHOE M TaOJIMYHOE 3HAYCHUS TOKOB HE COBMAIAlOT, TO B
ATOM Cily4yae BBIOMpAIOT OJiKaiiiiee OoJblee 3HAUYCHUE CEUEHUsI TOKOTIPOBOISIIICH

JKUJIBI Ka0eJIs.

Tadauua 6
Br100p ceyeHusi NpOBOAA MO BeJIHMYNHE TOKA
CeucHiie MenaHble XUBI TPOBOAOB U Kabenen
ToxonpOBollsuzueﬁ Hampsixenue, 220 B Hampsixenne, 380 B
PKHIIBL, MM TOK, A MOIIIHOCTb, KBT TOK, A MOIIIHOCTb, KBT
1,5 19 4,1 16 10,5
2,5 27 59 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
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CeueHite MenHbie KUITBI POBOJIOB U Kabemnen
TOKonpOBOIL;Ig_ueI‘/'I Hanpsokenue, 220 B Hanpsixenue, 380 B
KUIIBI, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT

16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5

4 28 6,1 23 15,1

6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Eciu B 1oMe HMMEIOTCS MOIIHBIE 3JIEKTPONPUOOPHI, HAarpy3ka KOTOPBIX
coctaBisier Oosnee 1,5 kBT, mis uX NOAKIIOUEHUST PEKOMEHAYETCS HCIO0JIb30BaTh
OTIEIBHYIO JINHHUIO.

Yacto npuxoIuTCs pelaTh 00paTHYIO 3a7ady, KOrjaa Juisi K3BECTHOTO CEUEHUs
MPOBOJHUKA, TPOJOKEHHOIO B JIOME WIM KBapTHpe, HEOOXOJUMO HaWlTU
MaKCUMaJIbHO JOMYCTUMYIO Harpy3ky. B aTom ciydae, mo Tabnuuam JJjisi JaHHOTO
CEUYEHMS] TOKOIMPOBOIAIIEH >KWJIbI KaOelss HaXOJuM MaKCHUMAaJIbHO JOMYCTUMYIO
Harpy3Ky. 3aTeM 3Hasl MOIIIHOCTH 3JIEKTPUUYECKUX MPUOOPOB, ONpeaessieM, Kakue U3
HUX MOTYT ObITh OJTHOBPEMEHHO BKJIFOUEHBI B CETh.

Crnengyer MOMHUTH, YTO MAKCUMAJbHBIM JTOMYCTHUMBIA TOK JUJISi CTAHAAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX W3JENUH (BBIKJIIOYATENN, PO3ETKH) paBeH 16 A.
[ToaToMy BKJItOUATh B OJHY PO3ETKY WM MOJKIIOYATh K OJHOMY BBIKIIFOUATEIIO

Harpy3ky oosiee 16 A, uto 115t oqHOGA3HON CETH COOTBETCTBYET 3,5 KBT Henb3sl.
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3.3. JeiicTBusA npu o0Hapy:KeHUuMn aBapuiiHOT 0 peskuMa
B 3JICKTPOO0OPYA0BAHUU

ABapuiiHBIN pexXUM padOThl 3KCIUTYaTUPYEMOIO 3JIEKTPOOOOPYAOBAHUS MOXKET
IPOSIBISATHCS B BUJE CPAOOTKHU anmapaToB AJIEKTPUUECKON 3aIUTHI CETH, U3MEHEHUS
[[BETa TEPMOMHJUKATOPOB, OOHApYKEHHsS 30H AHOMAJIBHOIO HArpeBa 3JEMEHTOB
AJIEKTPOOOOPYIOBAaHUS TPU TEIUIOBU3HMOHHOM JHAarHOCTUKE, CpabOTKH JaT4YMKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexxrMe paboTbl 2JIEKTpOIpruOopa MOKET
TOBOPUTH TOSBICHUE HA €r0 NMOBEPXHOCTH, IIHYPE W BWIKU IUTAHUS OIUIABJICHUM,
aepopMalm Kopiyca, BOSHUIKHOBEHUH MpU pabOTe HEXapaKTEPHOIo IIyMa U 3amaxa
IIJIABSIIECHCA U30JIALMH.

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

UX OOHApYKEHUU MPEACTABJICHBI B TAOIHILIE 7.
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Tadoauna 7

IIpu3Haku aBapuitHOT0 pesKuMa padoThl 3JIEKTPOOOOPYA0BAHNS M 1eHCTBHS MPH UX O0OHAPYKEHUH

IIpu3Hak aBapuiiHOTO pexuMa Bo3moxxHas npuyuHa Pexomenayemble neiicTBust
Cpabotan aBromMaTnueckuii BeIKItoYarens | KopoTkoe 3amblkaHue B LEIH. Oran 1.
[Teperpy3ka B memm. - YCTAaHOBUTh KakOW THII ~ ammapara 3alluThl  cpaboTan
(aBTOMaTHYECKHI BBIKJIIOYATEIIb, YCTPOMCTBO 3aIUTHI
Cpaboraiio YCTPONCTBO 3aIUTHl | YTEUKa TOKa. mudepeHIMATEHOTO TOKA, YCTPOHUCTBO 3alUTHl OT NEPEHAIPSHKCHUS,
mudpepeHIATBHOTO TOKA YCTPOMCTBO 3alIUTHI OT AYTOBOTO Mpo0os (MCKPEHUs)) UK M0 KAaKOMY
KaHaJIy TPOM30IUIO cpadaThIBaHUE, €CIIM MPUOOP KOMOMHHPOBAHHBIM,
Cpabotasio  ycTpoiicTBO  3amuThl 0T | JyroBoii T.€. 00beauHseT B ce0e /1Ba u Oosiee TUIa 3alHThI;
JyrOBOI'O IIP00O0st (MCKPEHUS) po0oii(rocnea0BaTeabHbIH, - YCTAHOBUTb  OOCTOSATENbCTBA HPU  KOTOPBIX  IPOU3OILIO
HapajulebHbIN, Ha 36MJII0) MM | OTKJIIOYeHHe. YTo Mpou301I0 Npel OTKII0YEHHEM (TTOIKII0YEHHE WU
UCKpEHHUE. OTKJIIOYCHHE TIOTpEOUTENs, MEpIlaHWe CBETa, aHOMajbHas padora
anekTponpudopos u T1.1.)? Kakue Harpy3ku ObUTH MOAKITIOUYEHBI U ObLITH
Cpaborano  ycTpodcTBO  3ammThl  OT | [lepenaasl HAPSHKEHUS B pabote? Korza 1 ckoibko pa3 cpabaTbIBaiiv anmaparthl 3alIUThI?
HepeHanpsuKeH st - TMPOBECTU BHU3YAIbHBIH OCMOTP 3JIEKTPOOOOpYIOBaHMS (ITHYPHI

NUTAHUS, PO3ETKH, BBIKIIOYATENH, KOHTAKTHBIE  COCIWHEHHS,
COEJIMHUTENIbHBIE KOPOOKH, 3JIEKTPONpHOOphl) HA HAIM4YUE BUAMMBIX
MOBPEXJICHUI (M3MEHEHHE I[BETa WJIM OIUIABICHUE H3OJISIHMH, CIIEIbI
TEPMUYECKOTO BO3ACUCTBUS B pe3yibTaTe KOPOTKOIO 3aMbIKAaHUS,
HCKPEHMUSI, IEPETPY30K);

- €CIIM NpHU BU3YaJIbHOM OCMOTpPE OOHApYXKEHbI MOBPEXKICHHS, TO
HEOOXOJMMO TPUCTYNUTh K YCTPAHEHUIO TIPUYHMH BBISABICHHBIX
HOBPEXICHUN u PEMOHTY (3ameHe) HOBPEXJICHHOTO
AIEKTPOOOOPYIOBAHHS;

- €CJIIM IIPU BU3YaJIbHOM OCMOTpE MOBPEXKJIEHUS HE 0OHAPYKEHBI, TO
HE00X0/IMMO MPEUTH K dTary 2.

Oran 2.

[TpoBepuTh HauIeKALYIO padOTY anmapaTa 3aiUThl.

- JUTsl YCTPOMCTBA 3aIIUTHI OT TEPEHAIPSDKEHUS] N3MEPHUTh 3HAYCHUE
HamnpsDKeHUss nuTaromed cern. Ecim  3HayeHWe  MUTAIOIIEro
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

HAIpPsDKEHUS. CETU BBIXOJAUT 3a JMANla30H YCTAaBKU ammnapara (HUXe
HIDKHETO Ipejesna WM BbIIE BEpXHEro), To mnpobiema B cetu. Ecnu
3HAYEHHUE MUTAIOLIETO HANPSKEHUS CETU JICKUT B JUaa30HE YCTABKH,
TO anmnapat 3alUThl HEUCIIPABEH U €ro He0OOXOMMO 3aMEHUTh;

- Juid  yCTpoMCTBa 3amuThl auddepeHnnanbHOr0O TOKa B
COOTBETCTBUHU CO cTaHmaptamMu [7, 8] B KOHCTPYKIIMU JIOJDKHO OBITh
IPEeIyCMOTPEHO  TECTOBOE  YCTPOHCTBO  (KHONKA),  KOTOpOe
o0ecrieynBaeT MPOBEPKY pabOTOCOCOOHOCTH anmnapaTa. Takxke MOXKHO
POBEPUTH PabOTOCIIOCOOHOCTh YCTPOWCTBA C IOMOIIBIO TPUOOPOB
OPOBEPKM W HM3MEpPEHHs] IapaMeTpoB  YCTPOWCTB  3aIUTHOIO
oTkinroueHusa. Eciy ammapar 3amuThl HEHUCIIPaBEH, €ro HEoO0XOAMMO
3aMEHMTb.

- N8 YCTPOMCTBAa 3alIUTBI OT JYrOBOTO TPo0OOS MPOBEPUTH
paboTOCIIOCOOHOCTD anmapara B COOTBETCTBUM C MHCTPYKIMEHN 3aBoja-
uzroroputens. Hampumep, ¢ MOMOLIbIO TECTOBOI'O YCTPOMCTBA,
BXOJISIIIET0 B KOMIUIEKT MOCTaBKU NMpHOOpa, MpHU TMOMOIIM TECTOBOU
KHONKM U T.A4. Ecnu anmapar 3amuThl HEHUCIIpaBeH, €ro HE0OXOAUMO
3aMEHUTB.

- JUISt ABTOMaTHYECKOTO BBIKJTFOYATENS MIPOBEPUTH
paboTOCIIOCOOHOCTD MeXaHu3Ma pacuerIeHusl. Bssectn
ABTOMAaTUYECKUM BBIKJIIOYATENIb PYKOM M IOCIE OTKIOUYNTH ero. Ilpu
OTKJIFOYEHUH JIOJKEH OBITh CIIBIIIEH XapaKTePHBIH IEITYOK.

Ecnu anmapaTsl 37€KTpUYECKOM 3alUThl UCTIPABHBL, TO HEOOXOIUMO
NEPENUTH K dTamy 3.

Oran 3.

[TpoBepka NpHUCOETMHEHHBIX HArPY30K (JEKTPOIPUOOPOB).

- MPHUCOEAUHATh K JJIEKTPUYECKON LM IOOYEPEeTHO IO OTHOU
Harpyske, KOHTPOJIMPYs cpabaTbIBaHUS allapaToB 3alIHTHI,

- MIpYU BBISBJIEHUU HArpy3KH, BBI3BIBAIOLICH cpabaThIBaHUE ammapara
3aIUTHI, BBIBECTH HArpy3KY U3 KCILUTyaTalluH.

Pesynbratel  mpoBepkw, a  TaKkke BCE  MPOBEJEHHBIE




44

IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

npoQUIaKTHYECKHe W PEMOHTHbIE  PabOTBl  JOJKHBI  OBITh
3a(hMKCUPOBaHBI B )KypHAJIE.

TepMOI/IHI[I/IKaTOp HU3MCHUJI LIBET

Ileperpyska 1emnu.
[1;10X01 KOHTaKT.

- BriBecTu 351€KTpOo0OOPYI0BaHKE U3 IKCILTyaTalluu;

- YCTAHOBUTH OOCTOSITENbCTBA, MPU KOTOPBIX MPOU3OIIEN Eeperpes
(kakue Harpy3ku OBUIM TIOJKIIOYEHBI W ObulM B pabote, IIpH
BO3MOXXHOCTH HM3MEPHUTh MPOTEKAIOMIUNA TOK C IENbI0 BBISBICHUS
MePerpy3Ku).

- POBECTH BU3YAJILHBIA OCMOTP 3JIEKTPOOOOPYIOBaHHS, HA KOTOPBIH
HAHECEH TEPMOHMHJIMUKATOP HAa HAIU4YM€ BHUAUMBIX TOBPEKICHUI
(U3MEHEHHE LIBETa WJIM OIUIABJICHHUE W30JISLHUM, CIEIbl TEPMUYECKOTO
BO3JICHCTBUSL B pe3yiabTaTe KOPOTKOTO 3aMBIKaHHs, HMCKPEHUS,
MEePETrpy30K);

- €CIM TPHU BU3YAIIBHOM OCMOTpE OOHApY>KEHBbI MOBPEKIACHUS, TO
HEOOXOUMO TMPHUCTYIUTh K YCTPAHCHHIO TIPUYWH BBISIBICHHBIX
HOBPEXICHUN u PEMOHTY (3ameHe) MOBPEXKIACHHOTO
AIEKTPOOOOPYIOBAHMS;

- €CIIU MIPU BU3YaJIbHOM OCMOTpE MOBPEXJICHHUS HE OOHApYKEHbI —
MIPOBECTH OIICHKY €r0 COCTOSHHUS M BBIOJHHUTH MPOQUIAKTHYECKHE
paloThI;

- YIQJIUTh CTapblii TEPMOUHANKATOP U HAHECTH HOBBIN.

B kxypHame yka3arh Aary OOHapy>KeHHUs TIeperpeBa, MPHUYUHY,
MpOBEJEHHBIE paObOThl (PEMOHT, 3aMeHa, NPOPUIAKTHUECKUE pabOThI),
JlaTy HaHECeHHs HOBOTO TEPMOMHJUKATOpa, COCTOSHUE HOBOTO
TEPMOUHINKATOpa (LIBET, TPaAyUpOBKa U.T.I1.).

[Tonyyen curnan noxapHou OMacHOCTH OT
TEPMOCHUCTEMBI

ITeperpyska.
II;moxoi KOHTAKT.

B ciydae nomydeHus curuana o neperpese:

- YCTaHOBHTb MECTO, I'JIe MPOU30LLIO CpadaThbIBaHUE AATUHKA,

- 3adukcupoBaTh B IKypHaJe BpeMs, MECTO M HauMEHOBaHHE
3IIEKTPOOOOPYI0BaHUS, HA KOTOPOM MPOU3O0IILIO0 CpabaThIBaHUE;

- TPOU3BECTH OCMOTpP 0OOpYJOBaHMS, MO MNPUYHUHE KOTOPOIO
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

MIPOU30MLIO cpabaThIBAHUE CHCTEMBI,

- O pe3ylbTaTaM OCMOTpA, B CIIy4ae BBISBICHUS HEUCIPABHOCTH,
MPOBECTH PEMOHT, TEXHUYECKOE OOCIYy)XMBAaHHE WIH 3aMCHY
AIIEKTPOOOOPYTIOBAHUS;

- TpH HEOOXOJUMOCTH 3aMEHHTh JaT4UK C COOTBETCTBYIOIICH
OTMETKOU B JKypHaJe.

[Ipy  nmpoBeneHMH  TEMIOBU3MOHHOU
JMarHOCTUKM OOHapyX€H aHOMAaJIbHbII
Harpes AJIEMEHTAa JEKTPO0OOPYIOBAHUS

Ileperpyska.
[1;10X0¥ KOHTaKT.

I[Ipu oOHapy)XeHMH aBapuUHHOrO  MOXapoormacHoro jaedexra
AJNIEKTPOOOOPYIOBAHHE  HEOOXOAMMO  HEMEUICHHO  BBIBECTH U3
HKCIUTyaTaIlH U TPOBECTU PEMOHTHBIE paOOTHI.

[Tocne ycrpaneHust HEUCITPABHOCTEH, TPUBEAIINX K BOSHUKHOBEHHUIO
nedekra, PEKOMEHAYETCS MPOBECTH IMOBTOPHOE TEIUIOBU3HOHHOE
00cenoBaHye JAHHOTO OOBEKTA.

Pe3ynbrarhl MOBTOPHOM JUArHOCTUKU 3aHECTH B IPOTOKON C
YKa3aHUEM MPOBEJCHHBIX PEMOHTHO-TIPOPHIAKTHUECKHUX PadoT.

Pexomenayercs  NpOBOAWTH  BHEIUIAHOBYKO  TEIUIOBU3MOHHYIO
JMUATHOCTHKY OT/EJbHBIX DJEMEHTOB 3JIEKTPOOOOPYIOBaHUSI TIOCIIE
Ka)XJIOTO UX PEMOHTA WJIN 3aMEHBI.

Pe3ynbTaThl BHENMIAHOBOW NTMATHOCTHKUA 3aHOCATCS B MPOTOKOJ C
yKa3aHUeM MPUUUHBI 00CTIeI0BaHu.

IIpu pabore »nekTpUyeckoro mnpudopa
HaOJII0/IaeTCsl HE XapaKTepHBIM IHIyM,
3amax IUIaBsiecs N30AuH.

Ilepenaas! HaIpsKEHUS.
Hapymenne [IpaBUII
JKCILTyaTaluu.

Hewncnpasnocts
aNIeKTponpudopa

OTKIIIOUUTDH NEKTPOIIPUOOP OT CETH.

OcmoTpeTh npubop Ha HATMYKME HEUCIpaBHOCTEH (OIUIaBJIEHUE WU
MOBPEXJCHUE M30JSLMU MUTAIOIIEro MIHYpa, JedopManus Kopryca u
T.J.).

IIpu  oOHapyXeHHH HEUCHIPABHOCTH BBIBECTH Hpubop U3
IKCIUTyaTaI1H.

[Tpou3BecTy peMOHT WJIM 3aMeHY Ipudopa.
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3akJIroueHue

JIiss TIOBBIMICHUS YPOBHS IOXKapHOW O€30MacHOCTH OOBEKTOB IKHIIOTO
CeKTOpa W OOIIECTBEHHBIX 3JaHWI HEOOXOIMMO MPOBEACHUE MEPOIPHUSITHH IO
Npo(UIAKTHKE IMOKapOB OT AJIEKTPOOOOPYNOBaHUS, B TOM 4KCIIE Ha OCHOBE
COBPEMEHHBIX BO3MOYKHOCTEH BEIEHHS MOHUTOPHHTA COCTOSHHUS TOKapHOMN
0€30MacHOCTH, IKCIUTYaTHPYEMOTO JIEKTPOOOOPYTI0BAHHUS.

K HUM OTHOCHTCS CHCTEMaTHYECKUN MOHHUTOPHHT TIOYKapHOH 0€30MacHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHMS JKUIBIX U OOIICCTBCHHBIX 3IaHHUMA C
NPUMEHEHHUEM COBPEMEHHBIX TEXHUYECKUX CPEICTB, & UMEHHO TEIUIOBU3HOHHAS
JTUArHOCTHKA, TIPUMCHEHHE TEPMOWHIMKATOPOB JIUIS BBISBICHHUS aBapUHHBIX
YY9aCTKOB DJIEKTPOYCTAaHOBOK. Takke HEOOXOIWMO BHEAPATh B IIHMPOKYIO
MPAKTUKY HOBBIC ammaparhl 3alIUThl JIEKTPUUECKUX CETEH — YCTPOMCTB 3alIUThI
OT JTyTOBOTO MTPO00S U MEePEHAIPSKEHUS.

C 1enpi0 TOBBINICHUS  TMOXKApPHOW  O€30MACHOCTH  JKCIUTYyaTUPYEMOIO
AIIEKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBEHHBIX 3MaHUN, MPOQPUIAKTHICCKAM
OCMOTpaM JOJHKHBI TTOABEPTATHCS BCE DJIEMEHTHI AJICKTPOYCTAHOBOK.

Meton npoduIIaKTUKKA JODKEH BBIOMPATHCS HUCXOAd U3 TEXHUYECKHUX
BO3MOKHOCTEH, yA00CTBa BEJCHHS OCMOTPOB M O€30MACHOCTU OOCIY>KHBAIOIIETO
nepconana. Bo3MOXXHO TpUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH M YCJIOBHUH SKCILTyaTaIlHH.

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MPOBOJUTH MPOPUIAKTUKY TOKAPHON O€30TACHOCTH DJIEKTPOOOOPYAOBAHUS KHIIBIX
1 OOIIECTBEHHBIX 3aHHM.

[IpumeHsis COBOKYMHOCTh Pa3IMYHBIX METOJIOB MOXKHO TOCTPOUTH CHCTEMY
MOHUTOPUHTAa ¥ TPO(PHIAKTHKKA TOKAPHOHW OMACHOCTH  JKCIUTYaTHPYEMOTO
AIIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYID COCTOSHHE IIOXApHOW  0€30MacHOCTH
AJIEKTPOYCTAHOBOK W  TMO3BOJIAIONIYIO OCYIIECTBJISATH €ro  MPOTHUBOIIOKAPHYIO

MPOPIIAKTHKY.
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IIpunoxenue

Onucanue TeXHHYECKUX CPEACTB NMpeaynpe:kIeHuss 1 NPOPUIaAKTHKH
M0’KapOB OT YJIEKTPO00OPYy10BAHUS

ABTOMaTHYECKHE BhIKJIYATEaU (AB)

ABTOMAaTHUYECKU BBIKJIIOYATEIb WM TPOIIE TOBOPS «aBTOMAaT» - 3TO
KOMMYTAIIMOHHBIN amlmapar, NpeIHa3HAYCHHBIN JI 3alUThl JICKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPETPY30K.

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C 3JIEKTPOMArHUTHBIM PACICITATEIIEM
3alIMIIAIONIAM  DJIEKTPUYECKYI0  IIelb  OT  KOPOTKOTO  3aMBbIKaHUS |
KOMOMHHUPOBAHHBIM PaCIENUTENIeM — KOTJa JOMOJIHHUTEIBHO C 3JICKTPOMArHUTHBIM
paclenuTesieM MPUMEHSETCS TEIUIOBOM paclenuTelNb, 3allUIAIONMKA  [eMb OT

neperpy3KH.
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1, 2 — BUHTOBBIE KJIEMMBI IS TTOAKITIOYCHUST;3 - TTOJIBUKHBIN KOHTAKT; 4 — HETTOJIBUKHBII KOHTAKT;
5 - gyroracuTenbHas Kamepa; 6 - THOKUI MPOBOJHUK (MIPUMEHSETCS ISl COeTMHEHMS TTOJBHYKHBIX
gacTell aBTOMATHYECKOTO BBIKIIFOYATENS); 7 - KaTyIIKa AIIEKTPOMArHUTHOTO paclenuTens; § -
CepACYHUK DJIEKTPOMArHUTHOTO pacuenuTess; 9 - TemIoBOM pacuenuTens (OMMeTaTiueckas
miactiuHa); 10 - MexaHu3m pacuenurtens;, 11 - pykosTtka ympasinenus; 12 - ¢ukcarop (mist
KperieHus aBromata Ha DIN-peiike); 13 - kopmyc.

rs

Pucynok 1. YerpoiictBo AB ¢ KOMOMHUPOBaHHBIM paclENUTENEM
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B cootBerctBUM ¢ TpeboBanusmu riaBel 3.1 TIVD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH AODKHBI OBITH 3alIUIIEHBI OT KOPOTKHUX
3aMbIKaHU W meperpy3ku. llodTomMy [ 3amquThl AIEKTPONPOBOAKH KUJBIX H
OOIIECTBEHHBIX 37aHUN CJeAyeT MPUMEHATh AaBTOMAThl C KOMOWHUPOBAHHBIM
pacLenuTenem.

B aBTOMaTn4eckoM BBIKIIOYATENE, 34 3AIIATY LENU OT KOPOTKHUX 3aMBIKAHUMN

OTBEYAET DJIEKTPOMArHUTHBIA pacuenurenab. OH COCTOMT U3 KaTyllKd C
HaxXOJsIIUMCA B €€ LEHTPE CEpACYHUKOM, YCTAHOBJIECHHBIM Ha CIIEIHATbHON
MpYy>KUHE.
B HopmasbHOM pexume paboThl, TOK, TMPOXOAs IO KaTyllke CO3/JaeT
AJIIEKTPOMATrHUTHOE TI0JIE, KOTOPOE MPUTITMBAET CEPACYHUK BHYTPb KaTYIIKH.
Cunbpl  3TOr0  ANEKTPOMATHUTHOTO TOJS HEJOCTAaTOYHO 4YTOOBI IPEOJ0JIETh
CONPOTUBJICHUE MPY>KUHBI, HA KOTOPOW YCTAHOBJIEH cepaedHuk. [Ipm KopoTkom
3aMBIKAHUM TOK B JJICKTPUYECKOW LIEMM MTHOBEHHO BO3pAcTacT JI0 BEJIIMYMHBI B
HECKOJIBKO pa3 INPEBBILANIIEH HOMHHAJIBHBIA TOK AB, 3TOT TOK KOPOTKOIO
3aMBIKaHHSI, IPOXOAS IO KATYIIKE AJIEKTPOMAarHUTHOIO PACLENUTENS YBEIUYUBAECT
AIIEKTPOMArHUTHOE T0JIE, BO3ACHCTBYIOIIEE HA CEPIACYHUK 10 TAKOM BEIUYUHBI, YTO
€ro CWJIbI BTSTUBAHUS XBaTaeT Ha TO YTO ObI MPEOIOJIETh COMPOTUBIICHUE MPYKUHBI,
MEePEMEIIACh BHYTPh KATYIIKH CEPACYHHUK PA3MbIKAET MOJBUKHBIA KOHTAKT
aBTOMATHYECKOTO  BBIKJIIIOYATENs, O00ECTOYMBas  I€Mb.  DJIEKTPOMArHUTHBIN
PaCLENNTEND OTKJIKOYAET MIEKTPUUYECKYIO LEMb 34 JOJIM CEKYH/BI.

3almTy DJIEKTPUUECKOM Iemu OT TMeperpy3kd 0O0ecleurnBaeT TEIIOBOM
pacUEenuTeNb aBTOMAaTUYECKOTO BBIKIIFOYATENS.

ITeperpyska MOXET BO3HHUKHYTb npu BKJIIOYEHUH B CeTh
IEKTPOOOOPYI0BaHUS OOIIEH MOITHOCTHIO MPEBBIMIAIONIEH TOMYCTUMYIO HArpy3Ky
IUIS TaHHOW CETH, YTO B CBOK OYEPEAb MOXET IPUBECTU K IEPErpeBYy IPOBOAOB
Pa3pyLIEHUIO U30JSLUNH dJIEKTPOIIPOBOAKHA U BOSHUKHOBEHHUIO MT0Kapa.

TeruoBo#i pacuenuTens MPEACTABISIET CO00M OMMETaUIMYECKYI0 IIACTUHY,
T.€. OH COCTOUT U3 JBYX CIAsHHBIX IIACTHH M3TOTOBJIEHHBIX U3 PAa3HbIX METAIIIOB,
UMEIOIINX Pa3HbI K0P DUIIMEHT pacIIupeHus Mpu Harpese.

[Ipu npoxoxaeHuH MO OUMETANIMYECKOM IUIACTUHE TOKa IPEBBIIIAIOIIETO
HOMUHAJIBHBIA TOK AB mtacTuHa HarpeBaeTcs, Ipy 3TOM OJWH METAJLT PaCIMpPSAETCA

ObIcTpee APYroro. DTO MPUBOAUT K HUCKPUBJICHHIO OMMETAUTMYECKON TJIACTHUHBI.
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IIpy uCKpHBIEHMM OHA BO3JEUCTBYET HA MEXAHU3M PACLEIMTENS], KOTOPBIU
pa3MBIKAET MMOABUKHBIN KOHTAKT.

Bpemst cpaGaThiBaHusI TEIJIOBOTO PACLENUTENs 3aBUCUT OT BEJIMYUHBI
MPEBBIIICHNS MPOTEKAIOIIEr0 B I[ENM TOKAa HAJ HOMHUHAJIbHBIM TOKOM AB.
Uewm OosbIIe 3TO NPEBBILIEHUE, TEM OBICTpPEE CpabOTAET PacICUTENb.

Toku ycTaBOK aBTOMATHYECKHX BBIKIIOUATEIECH, CIY)KAIlUX I 3allUThI
OTJIEIbHBIX YYaCTKOB CETH, CIIEIYET BBIOMPATh MO BO3MOMXHOCTH HAWMEHBIIUMU
[0 pacyeTHbIM TOKAaM ATHUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM  TOKaM
ANEKTPOIIPUEMHUKOB, HO TaK, YTOOBl ammaparbl 3allldThl HE OTKIIOYaIH
AJIEKTPOYCTAHOBKUA TMPU KPATKOBPEMEHHBIX MEperpy3kax (IyCKOBbIE TOKH, MUKU
TEXHOJIOTHYECKHUX Harpy30K, TOKU [PU CaMO3aIyCKe U T. I1.).

Crnenyer oOpaiaTh BHUMaHHE HA MAPKUPOBKY U XapakTepucTuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIENIb aBTOMATUYECKOTO BBIKIIFOYATEIIS;

- HOMUHAJIBHBIA TOK - MAKCUMAJIBHBIA TOK 3JIEKTPUYECKON CETH, IIPU KOTOPOM
ABTOMAaTHUYECKUU BBIKJIIOYATENb CIIOCOOEH JUIMTENBHO pabdoTaTh 0e€3 aBapuiHOIO
oTKIoYeHHs 1enu. CTaHaapTHhIE 3HAYEHHS HOMUHAJIBHBIX TOKOB aBTOMATHYECKHX
BBIKJTFOUATEJICH JIJIS CeTeH »KMIIBIX M 00IIecTBeHHBIX 3aanui: 10, 16, 25, 32, 40, 63 A;

- HOMHUHQJIBHOE HAINPSIKEHUE - MAKCUMAJIBHOE HAIpPSIKEHUE ceTH B BonbTax,
Ha KOTOPOE PACCUUTAH aBTOMATUYECKUI BBIKIIFOYATENb;

- mpefeabHas OTKIII0Yarollas CloCOOHOCTh aBTOMATHYECKOTO BBIKITIOYATENS -
MaKCUMAJIbHBI TOK KOPOTKOTO 3aMbIKaHUsi B AMIEpax, KOTOPBIM CrocoOeH
OTKJIFOYHUTH JaHHBIM AB coxpaHuB Mpu 3TOM CBOIO pabOTOCIOCOOHOCTH. B ciyuae
MPEBBIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUsl 3HAYCHHS YKA3aHHOW MPeAesIbHOM
OTKJIFOYAIOLIEH CHOCOOHOCTH BO3HHMKAET BEPOSTHOCTb OIUIABJICHUS MOJIBHKHBIX
KOHTAaKTOB AB u nx npuBapuBaHus Apyr K Ipyry, T.€. Beixoaa AB u3 crposi.

- XapaKTepUCTHKA CpaldaThIBaHUS - OINpEAENsieT Ouana3oH cpadaTbIBaHUS
aJeKTpoMarHuTHoro pacrenutenss AB. Xapakrepuctuka cpaOaTbIBaHUS UMEET
OykBeHHOEe oOOo03HaueHue. JIjsi 3amuThl  DJIEKTPUYECKUX CETEeH IKUJIBIX U

OOIIIECTBEHHBIX 3/1aHM yarie Bcero nmpumensitorcest AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

1- HanmeHoBaHue n cepus

2 - HoMnHanbHoOe HanpsxkeHne

3 - BpemA-TOKOBasa xapaktepucruka

4 - HOMWHanbHasa yacrora

5 - HoMuHanbHasa oTKNYatoLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHEBOHBI TOKOB  MI'HOBCHHOI'O  PaCHCIINICHUA B 3aBUCHUMOCTHU oT

XapaKTEePUCTUKHU CpadaThIBaHUS B COOTBETCTBUU C [12] nmpencTaBieHsl B Ta0auIe 1.

Tabmauma 1
Jlnana3oHbl TOKOB MTHOBEHHOT'O PaclETICHHUS
XapakTepucTuka cpadaTbIBaHUS [wnamazon
(tunt AB)
B Cabpie 3 I, 10 5 I,, BKIIOUUTEIIBHO
C Capiie 5 1, 10 10 I,, BKIHOUHUTEIIHHO
D Cspiie 10 1, 1o 20 I, BKIIFOUMTEIHLHO

I, - HOMMHAJIbHBINA TOK AB.

Bb160p aBTOMAaTMUYECKOTO BBIKIIOYATENSl OCYLIECTBISIETCS MO CIIEAYIOIUM
rapaMeTpam:

- MO KOJIMYECTBY MOJOCOB. OJIHO- U JBYXIOMIOCHBIE AB mpuMeHsIOTCS 114
onHO(a3HOMU CeTH, a TpPeX- U YeThlpexmnoiitocHbie AB - B TpexdazHoii ceTu;

- 110 HOMMHAJIBHOMY HanpsbkeHuro. HomuHanbHOe HanpsbkeHne AB 10mKHO
ObITh OOJbILIE UM PAaBHO HOMHHAJIBHOMY 3HAYCHHUIO HANPSDKEHUS 3alUIIAeMON UM
(S11K

- M0 XapaKTEepUCTUKE cpadaTbiBaHMs. XapaKTepUCTUKY cpadaTbiBaHus AB

MOXHO BbIOpATh corjacHo Tabsuiie 1;
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- IO HOMUHAJIBPHOMY TOKY. OnpenenuTh HeoOX0ANMbI HOMHUHAIBHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH I10 CCUCHUIO KNI KabeJs.

YcrpoiicTBa 321U THOIO OTKII0OYeHHs AU depenuuanabHoro toxka (YIAT)

yCTpOP'ICTBO 3aIIUTHOT'O OTKIIIOYCHH A I[I/I(I)(i)epeHHI/IaJIBHOFO TOKa HJIM, KakK

qaCTO T'OBOPAT, «¥Y30» - 31O KOMMYT&HHOHHBIﬁ aliriapar, HpCIIHaBHaquHBIﬁ JJIs1

341U ThI BHCKTquCCKOﬁ LOCIIN OT TOKOB YTCUKHMU.

e S
1 — anddepeHumanbHbIH 1N V30
TpaHcdhopMaTOpP TOKA: @
2 — NOPOroOBbIif IJIEMEHT; |
3 — MCHNIOJIHHUTEJILHBIH I 6 3 @

MEXaHH3M;

4 — uensb TECTHPOBAHMA;
S — CHIIOBBIE KOHTAKTHI:
6 —3alMTHBIN KOHTAKT

LIeNH TECTHPOBAHMA] R
T — kHonka «Tecr»;
R — TecToBBIi pe3ucrop; 2 |IiN
1, 2. N — xiemMmbr Y30. o T T
ry Mk

UR3

Pucynox 3. Ilpunnun padotsr YT

Toxk YTICYKU — 3TO TOK, HpOXOI[SIH_[I/Iﬁ IO HCXKCIIATCIIbHBIM, B HOPMAJIbHbBIX

YCIOBHSX DKCIUTyaTallMH, IPOBOJSAIINM ITyTSIM.

B HopmanbHOM pexkume paboThl 3JIEKTPOYCTAHOBKH, 3JIEKTPUUYECKUH TOK
IIPOTEKAET Yepe3 IPOBOAHUKM BHYTPU HEE, KAK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT Aapyrux TOKONPOBOSIIMX 3JEMEHTOB KOHCTPYKUMHU (METaJUIMYECKHE KOPIYC,

paMa, Kapkac), MPOBOJHHUKH OTJEJICHBI H3OJIAIHMCH, CONMPOTHUBICHHE KOTOPOH HE

IMMO3BOJIACT CO3AaTh JJICKTPUUCCKYIO LICTIb.
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Pucynoxk 4. [Ipumep koHcTpykuuu Y /T

Eciu mo xakoii-to npuuuHe (MOBPEXICHHUE, BIAKHOCTb, TOKOIPOBOASILAS
NbUIb U T.I.) CONPOTUBIECHUE HU3OJSALUU YMEHBIIUIOCh, HA KOPIyCe WM APYTHX
TOKOIIPOBOSILIUX 3JIEMEHTAX YCTAHOBKU MOABIsieTcs nmoTeHuan. CaM mo cede Tok
YTEUKU HE BO3HUKHET, HEOOXOJMMO CO3/aTh LIEIb, COCAUHSIONIYIO 3JIEKTPUYECKHIMA
npuOop ¢ MOTEHLMAJIOM Ha KOpPIYyce C 3eMJIeH WM HeHTpasblo. 3/1eCh BO3MOXKHO
HECKOJIbKO BApUAHTOB.

B nepBoMm cnydae, kopmyc 3J€KTpOYCTaHOBKHU, HalpUMeEp, OBITOBOM TEXHUKH,
KACaeTcs METAJUIMYECKOTO INPOBOJHWKA, UMEIOLIETO KOHTAKT C 3eMiie. B Touke
KAacaHUs 3aMbIKAa€TCs LIENb, U BO3HUKAET TOK YTE€UKH. ECIIM KOHTAaKT JOCTATOYHO
HAJEKHBIM, TO CHJIa TOKa BO3pacTeT /0 mopora cpabaTbIBaHUs aBTOMAaTHYECKOIO
BBIKJIIOYATENss B UIUTKE NUTaHuA. [Ipum ciaboM KOHTakTe MOXKET BO3HHUKHYTh
VUCKPEHHUE, JIOKAJIBHBIA HArpeB TOYKH KAaCaHUsA, YTO NPUBOAUT K OIUIABICHUIO M
JaJbHEUIIIEMY MTOBPEKICHHUIO U30JSIUH POBOJOB, BO3TOPAHUIO U MOXKAPY.

B npyrom cmydae, KOpmyc OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJICHHBIMM IIpEIMETaAMU M caMm He 3a3emuieH. [Ipu KacaHuWM BHEIIHUX IaHENIEeH
YEJIOBEKOM, BO3HUKAET HArpys3ka, T.K. TEJIO YEJIOBEKA SBIISIETCS IPOBOJHUKOM, M
Yyepe3 HEro IpPOTEKAET DJIEKTPUYECKHH TOK. IIOCKOJIBKY COINpPOTUBIIEHHE Teja
YEJIOBEeKa BEJIMKO, CHJIA TOKa HEIOCTaTOYHA JJIsi cpadaThiBaHUS aBTOMATHUYECKOIO
BBIKJIFOYATENS. B LIUTKE MUTAHUS M YEJIOBEK MOJYYAaeT 3JEKTPOTPABMY BIUIOTH [0
JIETAJIbHOIO UCXO/A.

Takum o6pazom, Y]JIT oOecmeumBaeT 3amuTy 4YeIOBEKa OT MOPAKCHUS
AIEKTPUYECKUM TOKOM U 3aLIUTY OT MOMKAPOB.

[Mpunuun aeiictBus YAT cnenyrommii. [Ipu HOpManbHOM pexkume padOThI

LEeMu, KOrjaa MoABUXHbIE KOHTakThl YT 3amMkHyThl, mpsMoOdW TOK OT (ha3HOro
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IIPOBOJA NPOXOAUT uepe3 marHuronposon Y /T, 3ateM yepe3 HarpysKy, B KayeCTBe
KOTOPOM BBICTYNAIOT, MOJKIIOUYEHHBIE 3JIEKTPONOTPEOUTENN M  BO3BPAILAETCS
0oOpaTHO B CETh 110 HYJIEBOMY IPOBOJIHUKY, TakK ke uepe3 Mmaruuronposon Y /T, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMYUHE MPSIMOIO TOKA.

[Ipsimoit Tok npoxoad yepe3 marHuronpoBo Y T co3maer B HEM MarHUTHBIN
MOTOK, B CBOIO Ouepeab OOpaTHBII TOK TakK € CO3/1aeT B MAarHUTONPOBOJIC
MAarHATHBIA ITIOTOK TaKOW JK€ BEJIIMYMHBI, HO TaK KaK HaIPaBICHUE TOKOB
IIPOTHUBOIIOJNIOXKHO, TO M CO3JaBAa€MbIE UMW MAarHUTHBIE IOTOKU ITPOTHBOIIOJIOKHBI,
T.€. MAarHUTHBIE TIOTOKHM HAIIPaBJIEHBl BCTPEYHO II0 OTHOUICHWIO APYT K JPYry H
COOTBETCTBEHHO, IPU PABHBIX 3HAYEHUAX MPSAMOTO M OOpPaTHOrO TOKOB,
YPAaBHOBEIIHMBAIOT JPYT JIPyTd, B PE3yJbTATE YEr0 CyYMMAapHBbI MAarHUTHBIM ITOTOK B
MAarHuTOIIPOBOAE PABEH HYII0. Tak Kak CyMMapHbIi MAarHUTHBIA IIOTOK B
MarHMTONPOBOJIE OTCYTCTBYET (paBeH HYJIIO), BO BTOPUYHONM OOMOTKE TOK HE
UHAYKTHpYeTCA. [1onBUKHBIE KOHTAKThl 3aMKHYTHI, DJIEKTPUYECKas LEIb BKIIIOYECHA
Y HAXOJIUTCS B HOPMAJIbHOM PEKUME pabOTHI.

Ecnu B 01HOM W3 2JIEMEHTOB AJIEKTPUYECKON LENH BOZHUKAET yTEUKa TOKA, TO
YacTh  DJJICKTPUYECKOIO TOKAa HAYMHAET IPOTEKATh IO  HEXKEIATEIbHOMY
npoBozsuieMy IyTd. IIpy 3TOM, 4acTh TOKA 3JIEKTPUYECKOMN LIENH, MOCTYIA0IIAs OT
¢da3zHoro nmpoBojga He OyAET BO3BPAILLATHCS B CETh, a MPOXOJs MO HEXKENATEIbHOMY
OpOBOASIIEMY NMyTH OyneT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpbIM OyAeT BO3Bpallatbcs B ceTh uepe3 MarHutTonpoBoa YT mo HyneBomy
POBOY, OyJET MEHbIIE MPSAMOrO TOKa, MOCTYNAIOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IIOTOKA CTAaHET OOJIblle BEJIUYMHBI OOpPaTHOTO
MarHUTHOIO IIOTOKa, B pe3yibTare 4ero B MarHutonposone YT cymmapHbId
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HYJIIO.

Bo3Hukmmi cyMMapHbIid MAarHUTHBIN IIOTOK UHAYKTUPYET AIEKTPUUECKUN TOK
BO BTOPUYHON OOMOTKE, KOTOpBIM MpPOXOJs 4Yepe3 MarHUTORIEKTPUUECKOE pere
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPE]lb, PA3MbIKAET MOJBUKHBIE KOHTAKTHI
OTKJIX0Yast DJIEKTPUYECKYIO LIETIb.

VYCTpoiCTBO 3alMTHOTO OTKIHOYeHHs U depeHInalbHOr0 TOKa HMEET B
o0uxole W JApyrue Ha3BaHuA, Hampumep, Iud@epeHlInanbHbId BBIKIOYATENb,
aBTOMATHUYECKUI BBIKIIIOYaTeNb U PepeHnanbHOr0 TOKa, YCTPOMCTBO 3aIUTHOTO

OTKJIFOYeHHS. Takke B Pa3IUYHBIX JOKYMEHTAaX BCTPEUAIOTCS pa3Hble aOOpeBHATYPHI
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naHHoro ycrpoiictsa, Hanpumep, AB/IT B 'OCT IEC 61009-1-2020, BAT 8 I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B [1YD u CII 31-110-2003.

OcHoBHbIMM XapakTepuctukamu Y T sBisitores:

- tun. B 3mannsax moryt npumensatbes YT tuna «A», pearupyronme Kak Ha
MIEPEMEHHbIC, TAK U HA MYJbCUPYIOIIUE TOKH YTeUKH, WK Thna «ACy», pearupyroiiue
TOJIBKO HA IMEPEMEHHBIC TOKU YTEYKHU. VICTOYHHKOM IMYJIbCUPYIOWIETO TOKA YTEUYKH
MOTYT SIBIIAITbCSI CTHPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
VMCTOYHUKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMUHAQJIBHBIM TOK - MaKCUMaJIbHBIM TOK Tipu koTopoM YJIT crocobHO
JUIUTEILHO paboTaTh, HE TepsAs CBOKO paboToCcrnocoOHOCTh. (CTaHIapTHHIMU,
HamOoJiee 4YacTO HCMOJIb3YEMbIMU 3HAUYEHHUSIMHM HOMHUHaIbHBIX TOKOB YT,
UCIIOJIb3YEMBIX B DJIEKTPOYCTAHOBKAX WJIBIX U OOIIECTBEHHBIX 3aHUM SBIISIFOTCS:
10, 16, 25, 32, 40, 63A;

- nuddepeHuanbHblii TOK — MUHUMAJIBHBINA TOK yTe4ykd, npu koTtopom YT
MPOU3BEACT OTKIIOUEHUE IEKTpUUecKoi nenu. JuddepeHunaibHbiii TOK — 3TO OJHA
13 IIIaBHBIX Xapakrepuctuk Y T;

- HOMHUHQJIBHOE HANPSDKEHHE — HalpspKeHue cetd npu koropom YT
CIIOCOOHO JITUTENILHO PaboTaTh, HE TEPSS CBOIO pabOTOCIIOCOOHOCTH;

- poJ1 ToKa (TTOCTOSIHHBIN WJIM TTIEPEMEHHBIN);

- YCJIOBHBI TOK KOPOTKOTO 3aMBIKAHUSA — TOK KOTOPBIA KPaTKOBPEMEHHO
MoxeT Bwiiepxkath YJIT g0 MoMeHTa moka He cpaboTaeT aBTOMATHUYECKUM
BBIKJIFOYATENb, YCTAHOBJIEHHBIN JUUIS 3aLUTHI LIETU OT KOPOTKOTO 3aMBIKAHUSI.

Bui6op VT nmpous3BoAUTCS IO CIEAYIOMIMM KPUTEPUSIM:

- 110 HOMHMHAJIbHOMY HANPSOKCHUIO U TUNYy ceTH. HoOMHHanbHOE HampspKeHue
YT nomkHO ObITH 00JIBIIE JUO0 paBHO HOMUHAJIBHOMY HAMPSHKEHUIO 3aIUINAEMON
uM 1ienu. s ogHodasHoit cetu Tpedyercsa aByxmnoitocHoe YT, mis TpexdaszHoit
CETH — YETBIPEXITOIIOCHOE;

- 1o HoMUHaNIbHOMY TOKY. CornacHo ITY3 ucnons3oBanue Y /[T B rpynmnoBbix
JUHUSX, HE HUMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 OTOJHUTEIHLHOTO arapara,
o0ecrneunBaloIIero 3Ty 3allUTy He nomnyckaercs. M3 atoro cinenyer, yto nepen YT
JIOJDKEH CTOSITh aBTOMATHMYECKUM BBIKJIIOUATENb WJIM JIPYTOd ammapar ¢ QyHKIUeH
3aIlUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOIMMO BHIOMPATh HOMUHAJILHBIN TOK

VYAT. Ilpu strom HOMuHanbHBIH TOK YT nomkeH ObITH Oonblle MO0 paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOT'O /IO HETO ammapara 3aliuTbl (ABTOMaTUYECKOTO
BBIKJTIOUATEIS WUIH JIPYTOTo anmapara ¢ (GyHKIIMEH 3alIiThl OT CBEPXTOKA);

- 1o  guddepeHmmanbHoMy  TOKy.  CTaHIApTHBIMH  BEJIMYHMHAMH
muddepennmanbHoro toka YT sBusrorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepennmanbHbiM TokoM 100, 300 u 500 MA npuUMEHSIOTCS IS 3aIlUThI
oT moxapoB, ¢ auddepeHmaibHbiMi Tokamu 6, 10, 30 MA - mug 3amuUTHI

OT ITOPAKCHUS HCIIOBCKA SJICKTPUUCCKUM TOKOM.

cepus npoussoanTens

HOMUHANBHbIM TOK \ /
\Bm 53 ,
b

HanpsxeHue 50A
T 2308~ 50U cxema

an 30 MA | J NOAKNIOYEHUSA

AMd)d)GpEHuV‘aanbm/ | / 0003HaYeHus

E

TOK
EI@ :
/ ! F&QE
YCNOBHBI TOK K3 / ..... e
™n ¥30 @
KHonka «TECT» TeMnepaTypHbli4 AManasoH

(cTaHpapTHas ot -25 go +40)

1d a
Tun AC E - ANA CUHYCOMAANLHOIO
T nepeMeHHoOro Toka
1d 4 Tun A - ANA NYAbCUPYIOLWEro

M NOCTOSIHHOrO TOKa (M ANS CUHYCOMAanb-
S HOro NepeMeHHoro Toka)
144 Tun B - ANA NOCTOSHHOrO Toka (u
VTV ANS CUHYCOMAANBHOIO NEPEMEHHOro
e TOKa U ANA NYNbCUPYIOLWEro NOCTOSH-

HOro TOKa)

Pucynox 5. Mapkuposka YT

[Tpumensiempie THnsl YT QyHKIIMOHATBEHO OJDKHBI TpeaycMaTpUBATh
BO3MOXKHOCTh MPOBEPKU WX padorocrmocoOHocTH, npoBepka YT (TectupoBanume)

JUISL KUJIBIX OOBEKTOB JIOJDKHA MPOBOJIUTHCS HE PEXKE OJHOrO pa3a B TPU MecsIia,
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O dYeM JOJDKHA OBITh 3amuCh B HMHCTPYKIMH IO DSKCIUTyaTallud MPEANPUSTHS-
W3TOTOBUTEIIS.

YcranoBka  Y/IT, HEHCTBYHOIIMX  HAa  OTKIIOYEHHWE,  3alpeniacTcs
JJISL DJICKTPONPUEMHUKOB, OTKIIIOUEHUE KOTOPBIX MOMKET IMPUBECTH K OMACHBIM
MOCJEACTBUAM: CO3JaHHUI0 HEMOCPEACTBEHHOW yIpo3bl Uil JKU3HHM  JIIOJACH,
BO3HUKHOBEHUIO B3pPBIBOB, M0KAapPOB U T.II.

JIJIsi caHUTapHO-TEXHUYECKUX KAOWH, BAHHBIX WM JYIICBBIX PEKOMEHIYETCS
ycranaBiauBath YT ¢ HOMHHANBbHBIM U@ depeHIIMaATbHBIM OTKIIOYAIONUM TOKOM
no 10 MA, ecnm s HUX BBIIEIEHA OTIEIbHAS JIMHUS, B OCTAJIBHBIX CIIy4asXx,
HarpuMep, Mpyu MPUMEHEHUU OAHOW JMHUU JJIsi CAHUTAPHO-TEXHUYECKOU KaOWHBI,
KyXHHU U Kopujopa, cieayer npuMensath YT ¢ HomuHanbHbIM nuddepeHImanbHbIM
OTKJIFOYAIOIIUM TOKOM J10 30 MA.

Jist ogHOkBapTUpHbIX JoMOB Y/IT ¢ HOMuHanbHBIM JuddepeHunanbHbIM
OTKJIIOYAOIIMM TOKOM 110 30 MA peKOMEHyeTcsl MpeAyCMaTpUBaTh JJIsl TPYIITOBBIX
JUHUAW, TUTAONIMX IITENCEIbHbBIE PO3ETKH BHYTPU JOMa, BKJIOYasl IOJBAJIBI,
BCTPOCHHBIC U NPUCTPOCHHBIC Tapakv, a TaKKEe B TPYMNIOBBIX CETSIX, MUTAIOIIUX
BaHHbIE KOMHATBI, JyIIeBble W cayHbl. [l yCTaHaBIMBAaE€MBIX CHApYKH
HITETICENIbHBIX po3eTOK ycTaHoBka YT ¢ HoMuHanmbHbIM AuddepeHnaIbHbIM
OTKJIIOUArOIUM TOKOM 710 30 MA o0s3aTespHa.

B 3panusix moryt npumenstbes Y30 Tuna «Ay», pearupyromue Kak Ha
MEpEMEHHbIE, TaK M Ha MYJbCUPYIOIIME TOKU MOBpeXAeHUN, win «ACy,
pearupyroue ToJIbKO Ha IEPEMEHHbIC TOKH YTEUKH.

Kax Buano u3 xonctpykuuu YT (ecnu peub uaer HE 0 KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M IMPHU JOOOM cXeMme ero
MOAKIIOUEHUST  JIOJDKHA ~ OBITh  MpEaycMOTpeHa  oOs3aTelbHAs  yCTaHOBKA
ABTOMAaTHYECKOTO BBIKJIFOYATEIIS, IS 3alIAThI, KaKk camor ceT, Tak U Y [T oT TOKOB
Neperpy3kKu U KOPOTKOTO 3aMbIKAHUS.

Taxke HeoOxoauma mnepuoauueckas mpoBepka padotocrnocodHocTn Y/IT.
Cranpapramu [7, 8] ycTaHOBJIEHO TpeOOBaHME MO HAJIMYMIO YCTPOWCTBA MPOBEPKU
paboTocrocoOHOCTH YAT (KHOTIKH). [TpoBepka paboTocrocoOHOCTH
ocymectBisiercss Haxatuem KHonku «TECT». Ilpu ee wHaxatum B YT

HMCKYCCTBEHHO CO3/IA€TCS TOK YTEYKH, YTO JOJKHO MPUBECTU K OTKIIFOUEeHUIO Y [T.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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YcrpoiicTBa 32U THI OT AYroBoro npooosi niau uckpenus (Y3 /111)

JlyroBoil mpoOOH WM HCKPEHUE — OJUH M3 aBAPUUHBIX I0KAPOOMACHBIX
PEXKUMOB B DIIEKTPOCETSIX.

B omimume OT KOpPOTKMX 3aMbIKaHWW, BO3HMKAIOIIMM IIPU HCKPOBBIX
U IYTOBBIX pa3psAlax TOK, OTPaHUYMBAECTCS COIPOTHBIICHUEM HArpy3Kd, Ha KOTOPBIN
HE pearupyrT aBTOMAaTUYECKHE BBIKJIKOYATENIM, HO 3a CUET JUIMTEIBHOIO BPEMEHHU
€ro IIPOTEKaHMsl, MOKET IIPOUCXOIUTH BOCIIZIAMEHEHNE N30 1UU IPOBOJA.

OnHOM W3 TJIaBHBIX MNPUYMH HUCKPEHMs SBISETCS OOJBIIOE IEPEXOAHOE
cornporuienue (BIIC), B o0uxome Ha3pIBaEMOE TaKKE «IUIOXMM KOHTaKTOM).
[Ipn BIIC Ha mepexone 3IEKTPUYECKOTO TOKAa € OJHOTO NPOBOJHHKA HA JAPYrou
oOpa3yeTcsi mociiejoBaTelIbHAasl WM NapajulesibHasl 3JEKTpUYecKas Iyra MExXIy
IIPOBOJAAMU WJIM KOHTAKTaAMH.

BIIC d4actro BO3HMKAaeT BCIEACTBUE Je(DEKTOB U  TOBPEKICHUH,
MPOU3OLLIEAIINX TPH dKCIUTyaTauuu odopyaoBanus. Hampumep:

- TMOBPEXACHUS HW30JISUMU KalOens TBO3ISMH, IIypyHamMu, 3aKUMaMH WA
TP MEXaHUYECKOM BO3JICHCTBUU IPYTUMH IIPEAMETAMU;

- MOBPEKACHUSI U30JISIUU Kabesiel TphI3yHaMu U IOMAIllHUMU )KMBOTHBIMU;

- U3JI0M Kabesst (MpoBo/ia) MPU M3rudax WIM MPHU MOCTOSHHBIX MEXaHHUYECKUX
BO3JCHCTBUSIX;

- CTapeHHE W30JSLUH, MOBPEXKACHUS OT BO3JEUCTBUS TEMIIEpATyphl, BIIAry,
JIPYTUX pa3pylarimux (HhakTopos;

- YXYJAIIEHUE KOHTAKTa M3-3a OCJabJeHUsl 3a)KMUMOB, CTAPEHUS M OKHUCIICHHUS
IIPOBOJIOB U T.[I.

B mnoBpexIE€HHON >KWJe BO3HHMKAET MaJblil 3a30p, MpOOMBaeMbIil paboynum
HaIpsHKEHUEM, ITO3TOMY TOK 10 TAKOMY KaOeJto MpoJI0JKaeT MPOTeKaTh, U OCTAETCs
OJIM30K K HOMHUHAJIbHOMY 3HAUEHHUIO, a 3HAYMUT, ABTOMATUYECKHUH BBIKJIIOYATEIH

Ha HErO HE pearupyer.
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OcnabneHHpin MexaHuyeckoe lNepepasnenHbIv HenonHoueHHbii
KOMTaKT nospexaeHue kabens KOHTaKT

AN oA

Nedexr NospexaeHue MexaHuuecrkoe NospexaeHue CKpyTKa meap u
xabena rPbI3YHaMK nospexaenune WA CTapexne ANOMUHKIA
M30NALUMM M30NAUMK

PI/ICYHOK 6. Bo3MoxHEbIE IMPUYMHBI HCKPCHUA B 3JICKTPOIIPOBOAKE

B 3a3ope BO3HMKaeT AYroBOoW pas3psill, COIMPOBOXKIAOIINWICS WHTECHCUBHBIM
BBIJICJICHUEM TEIlIa, YTO MPUBOJMT K JANTbHEHIIIEMY pa3pyIICHUIO U30JISIIUN KaOels
Y €70 BO3TOPAHUIO.

[Ipy  OGOJBIIOM  MEPEXOJHOM  COMPOTHBICHUM  BO3HUKACT  IMPOIIECC
IUKINYECKOTO0 O00pa30oBaHMsl M TAallleHUS DJIEKTPUUYECKOM JyTH, MPOUCXOJUT
3HAYUTEJIBHOE W JJIMTEIIbHOE BBIJACJICHUWE TEIUIOBOW JSHEpruv. Bo3HUKAIOT
JUTUTENIbHBIE U YCTOWYWBBIE TEIUIOBBIE PEXKUMBI PAOOTHI AJICKTPUUYECKUX IIETIEH,
BCJICJICTBUE YETrO MPOUCXOAUT pPa3pyIICHUE HU3OJSAIUU W 3alUTHBIX O00O0JIOYEK, a
TAKXKE MOCJICAYIOIIEE BO3rOpaHue.

[To mexaHW3My BO3HUKHOBEHHS, PA3IMYaIOT MOCJIEAOBATEIbHBIN JyrOBOU

npoOoi, mapaiedbHbIN AyTOBOM Mpo0oil U JyroBoi MpoOOH Ha 3EMITIO.

L (nuHuA)

HATPY3KA

N (HeWTpanb)

I
]
1
PE (zazemneHue) '
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Pucynox 7. MexaHn3M BO3HUKHOBEHHSI TyTOBBIX TIPOOOEB
[Tog mnocnegoBaTeNbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS AIEKTPUUYECKUIN

npo0oil M30IsAMK (UKW BO3AYUIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpy3ky uenu, 3ammumaemor Y3JIII. IlocnegoBaTenbHblit 1yroBoil mpoOoi
BO3HUKAET, NPEXJIE BCEro, B PE3yJbTaTe IOBPEKJCHHUS MPOBOJA WIH TMOTEPU
KOHTAaKTa B MOCJEJOBATEILHOCTA C HArpy3kod. B aTux ciydasx, BelMYMHA TOKa
MEHBIIIE, YeM padOuYnii TOK, M aBTOMATHYECKHUE BBHIKIIOYATEIM WM BBIKIIOYATEIH
mudpepeHInaTbHOTO TOKA HE CITOCOOHBI ONMPECIUTh HEUCTIPABHOCTh M OTKIIFOUUTH
3AIIMIIAEMYIO LEb.

[TapannenbHbIi AyroBoi MpoOOH - 3TO MPOoOOH, TPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMH TPOBOJHHKAMHU, TapaJiebHO 1enud Harpy3ku. [IpoOoi
COMPOBOXK/IAETCS TIOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CLIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJHUKOB. BennunHa Toka mpH MmapamiedbHOM IPo0O0e OMpenessieTcs MOJHBIM
CONPOTHUBJIICHUEM LIETIH. B 3aBUCMMOCTH OT TOr0, KaKOil HOMHHAJIBHBIA TOK UMEET
aBTOMATUYECKUN BBIKIIIOYATEINb, MPOUCXOAUT (WM HE MPOUCXOJUT) OTKIIOUECHUE
nernu. Ilpu 3arpyOiieHHOM ycTaBke TOKa CpalOaThlBaHUSI aBTOMATHYECKOTO
BBIKJTIOUATENS OTKJIFOYEHHUE LEMHU NPOUCXOINUT C 33ICPIKKOM.

JlyroBoii mpo6oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
AKTUBHBIM MPOBOJHUKOM U 3eMJIeH B pe3ysbTaTe 3aMblKaHUs (pa3HOTO MPOBOIHUKA
Ha 36MJIIO WJIM Ha 3JIEMEHT JJIEKTPUYECKHU CBSI3aHHBIN C 3EMJIEH.

YcerpoticTBo 3amuThl 0T AyroBoro npo6os (Y3/I1) — HOBBIN Kiacc ammapaToB
3alIUThl AJEKTPUUYECKON CETH, MpEIHA3HAYEHHBIH, B OTIMYHME OT JAPYIHMX BHUJOB
ANEKTPUUYECKUX 3alIUT, UCKIIOUUTENBHO ISl MPEAYNPEKICHUS U MPEIOTBPAILICHUS
MO’KapOB, BOZHUKAIOIIUX U3-3a JyTOBOTO MPOO0s (MCKPEHHS).

HekotopsiMu pa3zpaboTuMkamMu ATHX M3ACIUNA MPUMEHSETCS TakKe TEePMHUH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Hc).
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Pucynoxk 8. [Ipumepsl yCTPOMCTB 3aIllIUThI OT AYTOBOTO MPOOOS pa3IMYHBIX
IIPOU3BOINUTEIIECH

Y311 HOCUT UCKIFOYUTETBHO TPOTUBONIOKAPHOE HA3HAYEHHUE.

OcnoBHoM  3amauert  Y3JIII  aBnsieTcs  CBOEBPEMEHHO  PacCIO3HATH
BO3HMKHOBEHUE IM0KapOOMAacHOT0 HMCKPEHUST U OTKIIOYUTh  3allMILAeMYO
AIIEKTPUYECKYIO LIETb.

VY3AI1 ckoHCTpyHpOBaHO TakK, YTOOBI ONPEACIHTH TOSBICHHUE JTyrOBOTO
(MCKpOBOTr0) pazpsiAa W NpepBaThb KOHTYp €mI€ Meped TeM, KaK SHEprus B MecTe
HEUCTIPABHOCTH JOCTUTHET 3HAYEHUM, BEAYIIIUX K BOSHUKHOBEHUIO TTOXKapa.

V3II obecneunBaeT aBTOMAaTUYECKYIO JUATHOCTUKY KOHTPOJIUPYEMOM
AIIEKTPUUECKOM 1IEMM W TPU BO3HUKHOBEHWM HWCKPEHUsS OTKIIOYAaeT €€ OT oOIei
MATAIOLIEH CETH.

Takum o0OpazoM, 1esib TPUMEHEHUSI 3TUX YCTPOWUCTB — 3TO MPEAYNpPExKIACHUE
M0KapoB, BO3HUKAIONIUX B TMOMENIEHUSX, 3JaHUAX M COOPYKEHHUAX MO MPUUYUHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIONICHCS B BHIE AYrOBOTO MpoOOs

(uckpeHus).
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bonpmmacTBo  Y3AII ucmonb3yloT CXOXKME NPUHLUIBI  OOHApY>KEHUs
M0’KAPOOIMACHOIO HMCKPEHHS] B CETU. YCTPOWCTBO AHAIM3HPYET COBOKYMHOCTH
MapaMeTpOB TOKAa M HAIPSDKECHHSI CETH, XAPAKTEPHBIX I UCKPEHUS: BEIUYHUHY,
dbopmy, MOISIPHOCTH, MTPOJIOJKUTETLHOCTh U TEMIT CJIEIOBAHUSI CKAYKOB. DTH CKAYKU
U JaloT uHpopmalmo, oopadaTbiBaeMy0 MOJyJIEM 00paOOTKH CHUTHAJIOB B COCTaBe
VY3II. BennunHa NOJy4EHHOIO CHUTHANA CPABHUBAETCS C 3aJaHHBIM 3HAYEHHEM U
IpU KaXKJIOM MPEBBILIEHUH 3TOr0 3HAYEHUS MOJAETCS UMITYJIBC PETUCTPUPYEMBIi
HakonuTeneM. [Ipu HOCTHKEHUMM B HAKOMMUTEJE YCTAHOBIEHHOIO YUCJA MUMITYJIbCOB
3aJIaHHOTO YPOBHA MNOAPAN (OPMHUPYETCS CHUTHAJ, OTKIIOYAIOMIMKM 3alMIlaeMylo
JIVHUIO.

Baxnon xapakrepuctukon Y3JIII, sABaseTcs MOMEXO03allMIIEHHOCTb, T.€.
OTCYTCTBUE HEXKEJIaTeNbHbIX (JIOKHBIX) CcpaOaThiBAaHUW TMpPU BKIIOYECHUU B
3alUIIAEMYIO LIETb Pa3IMYHbIX 3JIEKTPOIPUOOPOB, HAIPUMED, MBLIECOCA, UCTOUYHUKA
IIUTAHUSI C OJJIEKTPOHHOM KOMMYTAllMEW, JABUraTesid KOHIACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJISATOPOB (TUPUCTOPHOIO TUIIA) CUJIbI CBETA, (IIyOPECUEHTHBIX U
TaJOr€HOBBIX JIAMI, & TAaKK€ «HOPMAJIBHO HMCKPSALIMX» PYUYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEJISIMU KOJJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBIISETCS
JOIYCTUMBIM, HAIPUMEDP JPEJIb.

CTOUT OTMETUTB, YTO OTACJIBHBIE JJIEKTPUYECKUE YCTPOMCTBA CAMH MOTYT
IeHEpUpPOBATh BBICOKOYACTOTHBIE U CPEAHEYACTOTHBIE IOMEXH, KOTOpble OYyIyT
pacrio3HaBatbesl Y3/III kak wcrouyHuMk wuckpeHus. Hanpumep, THpUCTOpHBIE
perynaropel ¢ (ha3oBbIM yIpaBjieHUEM 0€3 TOMEXOMOABISIONUX (PUIBTPOB;
pa3au4HbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE NMTOMEXH IOBBIIIEHHOIO
YPOBHSI, CYLIECTBEHHO NPEBBIMIANOIINE HOPMBI Ha nomexosMmuccuro. [lpn Hamuuum
NEPEYUCIICHHBIX YCTPOMCTB, MPUXOAMUTCA JIMOO OTKa3bIBaTbCcsl OT MPUMEHEHUS
VY311, yBenuunBas pucCKU BO3TOpaHUN OT MCKpeHHus, Jnubo orkimouarb Y3/II Ha
BpEMs UCIOJIb30BaHUS YCTPOUCTB, SIBJISIOIIUXCS T€HEPATOPAMU BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 siBnstoTes:

- HOMHUHAQJIBHBIA TOK — MaKCUMalbHBIA TOK mpu kotopoMm Y3/IIT croco6HO
JUIUTEILHO paboTaTth, HE Tepssi CBOK paboTocmocoOHOCTh. B ocHOBHOM
BBIITYCKAIOTCS B MATH MOAU(UKAIMAX, B 3aBUCUMOCTH OT HOMUHAJIBHOTO TOKa: 16,

25,32,40, 63A;
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- HOMHUHAJBHOE HANpsIKEHHE — HanpspDkeHue ceth npu kortopom Y3/
CIIOCOOHO JITUTEIBHO PaboTaTh, HE TEPSS CBOIO pabOTOCIIOCOOHOCTH;

- YCJOBHBIH TOK KOPOTKOTO 3aMBIKAHUSI — TOK KOTOPBIH KpaTKOBPEMEHHO
MoxkeT Bbiepkath Y3/II n0 MomeHTa moOka HE cpaboTaeT aBTOMATHYECKHUN

BBIKJIIOYATCIIb, YCTaHOBHCHHLIﬁ JJIA 3allIUTHI OCIIM OT KOPOTKOI'O 3aMBIKAHUAI.
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1 — w3roroBuTEND; 2 — MOZICIB; 3 — HOMHHAJIBHOE HAINPsDKEHUE; 4 — 9acTOTa; 5 — HOMUHAJIBLHBIN
TOK; 6 — YCJIIOBHBIN TOK KOPOTKOTO 3aMBbIKaHUs; 7 — CXeMa MOAKIIOYSHUS; 8§ — cXeMa UHANKAIUN

COCTOSIHUS TpubOpa

Pucynok 9. [Ipumep mapkupoBku Y3111

Boe16op Y31 npon3BoauTcs O CAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpspbkeHuto. HomunansHoe Hanpsikenne Y 3111 nomkHO
OBITH OOJIBIIIE JIMOO PAaBHO HOMUHAJILHOMY HAIPSKEHUIO 3aIUIIAEMON UM IIETH;

- MO0 HOMMHaJbHOMY TOKYy. Y3JII He 3amuimaeT 3JIEKTPUUYECKYIO CETh
OT MEPETPYy3KH M TOKOB KOPOTKOro 3ambikaHus. [loatomy mepen Y3II nommken
CTOSITh ABTOMATHYECKUI BBIKIIOYATENb WU APYTrod anmapar ¢ (pyHKIMEH 3aliuThl
OT CBEPXTOKA IO TOKY KOTOPOTO HEOOXOAMMO BBHIOMPATh HOMUHANBHBIN TOK Y3/II1.
I[Ipu »srom HoMuHaNBbHBIA TOK Y3JIII momken ObITH OonbIle JHOO paBeH
HOMHHAJIBHOMY TOKY YCTaHOBJIEHHOTO /IO HETO anmnapara 3alliThl (ABTOMAaTUYECKOTO
BBIKJTIOUATENS WIIM JPYTOro anmnapara ¢ QyHKIHMEH 3alUThl OT CBEPXTOKA).

Taxoxe nipu Be1ioope Y3/II ciienyer oOpatuTh BHUMaHUE Ha HATUYUE (DYHKIIUU

MIPOBEPKH PabOTOCTIOCOOHOCTH yCTpoicTBa. HekoTophie MPOM3BOIUTENHN OCHAIIAIOT


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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V31T kHONKOW NpOBEPKH, OTAEIbHBIE IPOU3BOJUTENHN B KOMIUIEKTE C YCTPOWCTBOM
IIOCTaBIAIOT CPEACTBO KOHTPOJS B BHJAE ABTOHOMHOM BWIKH, IIO3BOJISIOLIECH
UMUTHPOBATh MCKPOBBIE pa3psiibl, U TaKUM OOpa3oM OCYIIECTBISATh KOHTPOJIb
(YHKIIMOHUPOBAHUS W3JEIUSl U ONPENEICHUE 30HBbl €ro JCHCTBUS, UTO SIBIISAETCA

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHX allllIapaTOB.

Pucynoxk 10.IIpumep Y3 I B KOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(YyHKIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX NUTAaHHUS CHCTEM IPOTHUBOIOXKAPHOMU
3aIIMTBI U B DJIEKTPOYCTAHOBKAX MEAMIMHCKOTO HA3HAYEHUS, MOIJICPKUBAKOLINX
KU3HEICATEIbHOCTh OOJIbHBIX, HE JIOMYCKAETCsl.

VY3AII saBnsiercs emie OJHUM BUJIOM 3allUThl DJICKTPUUECKUX IICTICH.
OnHo He 3ameHsieT co0oll Ipyrue anmnaparbl 3allUThl U HE OTMEHSIET HEOOXOUMOCTH
IIPUMEHEHUS B DJIEKTPUYECKUX LIETISIX aBTOMATUYECKUX BBIKIIOYATENIEH U YCTPOWCTB
3aIIUTHOTO OTKJIIoUeHUS AU PEepeHITnaTIbLHOTO TOKA.

V3JII pekoMeHayeTcsl YCTaHABIMBATH B OTACIBHBIX TI'PYIIIOBBIX JUHUSAX
IIATaHWUS OCBEIIECHUS M IITEICENIbHBIX PO3ETOK IOCJE APYTMX anmnaparoB 3alUThI
(AB, YIAT).

VYceranoBka Y3/II1 3anpemaeTcs B IMHUSAX CUCTEM IPOTUBOIIOKAPHOM 3aILNTHI,
a TaKXKe DJIEKTPONPHUEMHHUKOB, OTKIIFOYEHUE KOTOPBIX MOYKET IMPUBECTH K OINACHBIM
IIOCJEACTBUAM: CO3JAaHHUI0 HENOCPEACTBEHHOW yIpo3bl Ul JKU3HM JIIOJAEH,

BO3HHUKHOBCHHUIO B3PBIBOB, I10KAPOB U T.[.




64

YcrpoiicTBa 3amuThI 0T nepeHanpsixenus cetu (Y3II)

[lepenaapl HANPSHKEHUS B AJIEKTPUYECKOM CETH SIBIISIOTCS OJHOM U3 OCHOBHBIX
NPUYUH BBIXOJIA M3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOASIIMX B OTIEIBHBIX
ciydasx K noxapy. OcoOEHHO OCTpPO BOIMPOC 3allUThl  3JIEKTPONPUOOPOB
OT TIEPEMA0B HAMPSIKEHUS CTOUT B JKWJIBIX MHOTOKBAPTHUPHBIX JOMax CTapou
MOCTPOMKH, a TaK K€ YACTHBIX JKUJIBIX JOMaX MOJKIIOYEHHBIX K CTapbIM JUHUSM
AJIEKTpoIepeaay.

VYCTpolcTBO 3alIUThl OT MEPEHAIPSKEHUST WM peJie HaIpSKEHUsT — 3TO
anmapar  3allluThl, OCYIICCTBIISIONINN  HEMPEPBIBHBIA  KOHTPOJb  BEITUYMHBI
HaIPsHKCHUST TUTAIOMIEH CETH C IICNBbI0 00ECTICUCHHs] OTKIIOYCHHUS HArpy3Kd B

ClIy4ac BbIXOJa 3HAYCHUA HAIIPAKCHUA 3a YCTAHOBJICHHBIC ITPUACIIBI.
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Pucynok 11. [IpuMepb! yCTpOKCTB 3aIUTHI OT NEPEHANPSKEHUS PA3JIMYHBIX
MIPOU3BOIUTEIIEH

Haznauenne Y3II 3akmrodaeTcs B 3amuTe  AJIEKTPOOOOPYIOBAHUS
OT IIEpenajgoB HAIPSHKEHUS CETH KOTOPbIE MOTYT BO3HUKHYTH B CIEACTBUE
pa3nuYHBIX (AKTOPOB TAKUX KaK OOPHIB HYJIS, Mepekoc a3 u T.1.

Kak npasuno, Y3II cocTouT M3 ABYX OCHOBHBIX OJIOKOB: M3MEPUTEIBHOTO
Y UCTHIOJIHUTEIBHOTO.

[Ipu nomaue wa VYJIII HanpspkeHHsT W3MEPUTENBHBIM OJOK OMpenenseT
ero BeJM4uHy. Eciin M3MepeHHOe 3HAaYCHHE HANPSIKECHUS JIEKTPOCETH HE BBIXOAUT

3a YCTaHOBJICHHBIN B HACTPOWKaX JHMAMa30H 3HAYCHUN W3MEPUTETHHBIN OJIOK MogaaeT
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CUTHAJI Ha WCIOJHMUTENbHBIA OJIOK (pesie) KOTOPbIA 3aMBIKA€T CHJIOBOM KOHTAKT,
BKJIFOYAsi TEM CaAMbIM Harpy3Ky B CETb.

Takum o0pazom, Y/III ocymiecTBiasieT HENPEPBIBHBIN KOHTPOJIb HANPSKEHUS
ANEKTpOoceTU. B ciydae CHMKEHUS HANpPSKEHUsS HUXKE YCTAHOBIEHHOIO IOpora
VI TIOBBILIEHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKAX MOpOra U3MEpPUTEIbHBINA OJIOK
MTHOBEHHO TIOJIJa€T CHUTHAJl Ha UCHOJHUTENbHBI MeXaHu3M (pesie) KOTOpPBIH
OTKJIIOYAET JJEKTPOYCTAaHOBKY OT ceTh. [locime BOCCTAHOBIIEHMS 3HA4YCHUS
HalpsDKEHUs 10 JIONyCTHMOrO  3HAY€HMs, W3MEpPUTENIbHBbIA  OJIOK  4Yepes
YCTAaHOBJIICHHYIO B  HACTPOMKAaX  BBIAEPKKY BPEMEHM  IOJAET  CHUTHAI
Ha WCIIOJHUTEIbHBIA MEXaHU3M, KOTOPBIM BHOBb BKIIFOUAET HATPYy3KYy.

Cy1iecTByIOT CIIEIYIOIIME TUIIBI PEJIE HANIPSYKEHU:

-110 TUILY JIEKTPOCETU: OJHO(Aa3HbIE U TpeX(Pa3HbIE;

-110 C0CcO0y YCTaHOBKHU: CTallMOHapHbIe U nepeHocHble. [Ipu ycranoBke Y3II
BO BBOJHOM »3JIEKTPOILLUTKE OOECHEeYMBAETCS 3allUTa BCEH 3JIEKTPOCETH M BCEX
ANEKTPONPUOOPOB, MOAKIIOYEHHBIX K Hel. [lepenocHbie Y3II mpuMeHstoTcs, Koraa
€ro YyCTaHOBKa B IIHUTKE 3aTpyJHEHa WIM HEO0OXOJUMO O0O0eCIeYuTh O0COObIe
HACTPOMKHU MO HAIPSKEHUIO CETH JIJIsl KOHKPETHOTO 3JIEKTPOOOOPYAOBAHNS.

B Hacrosimiee Bpems CyLIECTBYIOT YCTPOMCTBA 3alUThI OT IEPEHAIPSKEHUS C
KOMOMHHMpPOBAHHON 3alllUTOM, TaK Ha3blBa€MblE BOJIbT-AaMIIEPHBIE peje, KOTOphIE
KOHTPOJIMPYIOT KPOME HaNpsHKEHUs! CEeTH, €lle U TOK B CETH, 3allUIlas TEM CaMbIM
CeTh, KaK OT MEPENajioB HAMPSIKEHUSA, TaK U OT MEPErpy3KH, T.€. JOMOIHUTEIHHO
BBITIOJIHAET (DYHKIIMIO OTPAHUYUTEINISI MOUTHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00ECeunBaeT 3allUuTy CETH
OT KOPOTKOIO 3aMbIKaHUSI W HE MOXET 3aMEHUTb COOOH aBTOMATHYECKHUN
BBIKJIFOUYATEb.

Baxnoit xapakrepuctukoit Y311 siBisieTcss HOMHUHAIBHBIN TOK.

HomunanbHbii TOK — 3TO TOK, KOoTOphii Y3II cmocoOHO mpomyckaTh depe3
cedsi B TEYEHUE [JIMTEJIBHOIO BPEMEHM COXpaHsisi MNph ITOM  CBOIO
paborocniocoOHOCTh. CTaHAAPTHBIMHU, HauOoJiee PacIpOCTPAaHEHHBIMH 3HAYEHUSIMU
HoMuHaJIbHOTO ToKa Y3II sBasgrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanehseiii Tok Y3II onpeaensercs no cyMMapHOMY TOKY Harpy3ku WM
MOIIHOCTH BCEX 3JIEKTPONPUOOPOB, MOJKIIOYAEMBIX B 3aIIUIAEMYIO CETh.

[TonyuuB paccunTaHHOe 3HaueHUE TOKa, BbIOMpaem Y3II ¢ Ommkaimmm

OOJIBIINM CTaHAAPTHBIM 3HAYCHUECM HOMHWHAJIBHOI'O TOKA.
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HeoOxomumo yuuteiBaTh, 4To Y3Il HEe 3amMInaeT 3J€KTPOCETh OT TOKOB
NEpPErpy3ku U TOKAa KOPOTKOIO 3aMblKaHUs, Mo3ToMy camo Y3II nomKHO OBITH
3AIMILEHO OT HUX YCTAHOBJICHHBIM IIOCJIEJOBATEIBHO C HHUM aBTOMATHUYECKHM
BbIKIItouareneM. [loatomy HomuHabHBIA TOK Y311 HEOOXOAUMO MPUHUMATH UCXOS
13 HOMHHAQJIBHOIO TOKa aBTOMAaTUYECKOrO BBIKIOUaressd. [Ipm 3TOM HOMHHAIBHBIN
ToK Y3II nommkeH ObITh OOJbILIE WIM paBEH HOMHHAJIBHOMY TOKY YCTaHOBJIEHHOTO
J10 HETO aBTOMAaTUYECKOTO BBIKIKOYATEII.

VY311 MOTYyT UMETBH HECKOJIBKO HACTPOEK:

- ycraHoBKa mopora cpabateiBanus Y3II mo MakcuMaabHOMY 3HAYCHHUIO
HanpspkeHus: (Umax) - ycTaHaBIMBAET MAKCUMAJIbHO JIONYCTHMOE 3HAYECHHE
HaIIpSDKEHUS.  DJIEKTPOCETH, NPEBBIIIEHUE KOTOPOrO0 NPHUBEAET K OTKIKOYEHUIO
HarpysKu;

- ycTaHOBKa mnopora cpabarbiBanuss Y3l 1Mo MHMHHMaabHOMY 3HAYEHMIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MHUHHUMAJIbHO JOIYCTUMOE 3HAa4YeHHE
HaIIpSDKEHUST  DJIEKTPOCETH, CHM)KCHUE HANPSOKEHHs HWKE JAaHHOTO 3HAYEHUs
IIPUBENIET K OTKJIIOUYCHHIO HArPY3KH;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKIIOUEHUS — BpeMs, depe3 koropoe Y3II,
IIOCJIE OTKJIIOYEHHUSI HATPY3KH, IIOBTOPHO €€ BKJIFOYUT IIPU BOCCTAHOBIICHUH 3HAYEHUS
HaIIpsDKEHUST CETH B YCTAHOBJICHHBIX Mpeneiax. Bpems 3amepKKu BKIHOYEHUS

3JI€KTpOHpH60pOB BI)I6I/Ipa€TCSI B COOTBCTCTBHH C PYKOBOACTBOM IIO 3KCILNIyaTallHuH.
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Hazmsarop S oummmn® oo

BRITIOYeHHA — T— TIOMKTICIe HUA
: 2208 . maTas peste.
HATPY3KH.
i s (el (s s
Brixmouaress xorTpona - 7 KBT cno!g% N

MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

Tpexpaspagazrt
Brixmogarens xoaTpona HHEIHKATOP.

MHHHAMAJBHOI'O HAIIPpAXKEeHHA.

Texn(c) Umin(B) Umax(B)

Perynarop sanepmin PerynaTop MakcHMAaIBHOTO
BpeMeHH aBTOMAaTHIEeCKOIo 230 HaOpAXKeHHA OTKIIOYeHHA.
BKJIIOYEHHS II0CJIe AaBAPHH. 220

_—
5

PermeTop MHHHMAJBHOIO
HaOpAXKeHHA OTKJIIYeHHA.

Knemyer nogrmogenna
HAarpy3KH

Pucynox 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alIUThI OT NEpEHANPSKEHU (pelie
HaIPSHKEHUS )
KonnuecTBo u crmocoObl HACTPOUKH MOTYT OBITh PA3IMYHBI AJIsl Pa3HBIX TUIIOB

V3II. O6wuno, HacTpoiika Y3II ocymiecTBiaseTcss ¢ IOMOIIBIO ITOBOPOTHBIX
pPEeryJIMpOBOYHBIX PYUEK.

CpaBHeHHE allapaToB 3alllUThl JJIEKTPUUYECKOM CETH MO OTKIHOYAIOIIeH
CITIOCOOHOCTH

Paccmotpum pasnuily B paboTe M BO3MOMKHOCTSX OTKIIOUEHUS Pa3TUYHBIX
anmnaparoB 3allUThl 3JIEKTPUYECKUX Leneil. B HacTosiee BpeMs, €CTb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3AIIUTHI AJIEKTPUUECKUX CETEH, T.€. COBMEIIAIONINX B
ceOe HECKOJIBKO 3alIUTHBIX (DYHKIIMNA. 3/1€Ch MBI paCCMOTPUM HE KOMOWHUPOBAHHbBIC
amrapathl 3allUThl, BBITIOJIHSIONINE TOJIBKO OHY (QYHKIIUIO.

[IprunHaMu MOXKapoB OT AJIEKTPOYCTAHOBOK MOTYT SIBIATHCS: KOPOTKOE
3aMbIKaHUE, TIeperpy3ka, TOKH YT€UKH, JyroBble Tmpodou  (UCKpeHue),
NepeHanpsoKeHue.

JIns  3amuThl  DJIEKTPUYECKUX CEeTel, B HACTOAIIEEe BpeMsl, SBISIOTCS
obsi3atenbHbIMU K mipuMeHeHnio AB u Y/IT. Otu annapaThl 3apeKOMeH10BaJId ce0s
KaKk HajexkHble ©  d(PQPEeKTHUBHBIE CpPEJACTBA  MPEAOTBPAIEHUS  IOXKapOB
OT 3JIEKTPOYCTAHOBOK.

AB 3ammumiaer 53JIEKTPUYECKYIO CeThb OT TOKOB KOPOTKOIO 3aMBIKaHUS

Y TIEPErpy30K IEKTPUUECKON CETH.
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VAT 3ammmaer dJIEKTPUYECKYK0 CeTb OT II0XKapoB B pPE3yJIbTaTe
BO3HHKHOBEHUS TOKOB YTEUKH.

CrenyeT OTMETHUTB, UTO B HACTOSIIEE BPEMS 3alIUTy OT MHOTMX HEraTUBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3TOpaHUE B  JJIEKTPUUYECKUX  CETAX, BMECTE
c npuMmenenueM AB u Y/IT, oTuactu pemaroT OpraHu3aliiOHHBIMU MEPOIIPUATUAMU,
IIPOU3BOIMMBIMM Ha JTaIle NPOCKTUPOBAHUS ANEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U MIpY 3KCIUTyaTanuu. Mcronb3yroTes Takue MEphl, KaK 3a3eMJICHUE, YKIIagKa Kaoess
B KOopoOa, YBEIMYEHUE PACCTOSHUA MEXKIY MPOBOJHUKAMH, TPUMEHEHUE
CHEIUATBHBIX COCAUHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK H Ap.) U T.a. Jis
3aIIUTBl OT TEPETPY30K MPOU3BOLAT IMPABUIBHBIA PACUYET JIIEKTPUUYECKHX CETEH
U Harpy3KH.

Onnako AB u Y/IT uzHauanbHO HE OBLIM NPEAHA3HAYEHBI JIJISl PACIIO3HABAHUS
VCKPEHHUS U OTKJIFOUYEHHMS LIENH B Cllydae ero nosiBieHus. VickpeHne He pacro3HaeTcs
AB wmm Y/IT, NOCKOJIBKY NPU UCKPEHUH HE MPOMCXOAUT HHU YBEIMYEHHUE CPEIHErO
3HAYEHHUA TOKA B LIETIH, HU €r0 yTeuKa Ha 3€MJIIO.

[Ipn mnocienoBaTelbHOM HUCKPEHUHM IIOJHOE CONPOTHBIIEHUE  «ILIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KH U JIEPKUT ITOT TOK HUKE NOPOra OTKIKOYEHUS
AB. CoOTBETCTBEHHO, 3TH CpPEJCTBA 3AIIUTHI OT HETAaTHUBHOI'O JEHCTBHSI BBICOKOIO
3HaYeHUs] TOKa He cpabarbiBatoT. llpu mapamienbHOM HCKpEeHUU Mexay (as3oi
U HEWTpaJbHBIM NPOBOJOM TOK OIPAaHWYEH IIOJHBIM COIPOTUBJICHUEM LENHU
u cpabarsiBanue AB u Y]IT 3aBUCUT OT CTENEHU MCKPEHUS, OJTHAKO B MOJHOU Mepe
HE rapaHTUpPYETCS.

CoOTBETCTBEHHO, PEIICHHUE 33/1a4d PACIO3HABAHUS MCKPEHUS U oOecreueHus
3alIUThl OT TOXAapOB, BBI3BAHHBIX HCKPEHUEM, JTOJDKHO OOECHeuMBaThCS HOBBIM
TUIIOM YCTPOMCTB, (PYHKIMOHAJIBHO M TEXHUYECKH OPUEHTHPOBAHHBIMU Ha TaKyIO
3agauy. Takum yctpoiictBom siBisiercst Y 311

VY3AII 3amummaer 3JI€KTPUYECKYIO CETh OT IOXKApOOIACHOTO IPOSBICHUS
JIyTOBOTO TIPO00s (MCKPEHMUS).

Eme omgaum  QakropoM, KOTOPBI MOXKET TPUBECTH K  TOXKAPY
OT JJIEKTPOYCTAaHOBOK, SBIIAIOTCS KOJICOAHMS HAIpPSDKEHUS DJIEKTPUYECKOM CeTu.
[IprueM, OracHOCTh MOKET HECTH KaK MOBBILICHHOE HAIIPSKEHHUE, TaK U MOHWKEHHE
HaIpsHKEHUS.

AB, VT, Y311 He 3ammimarT 3JIEKTPUUECKYIO CETh OT OMACHBIX KoJieOaHUI

HaIpsDKEHUS CETH. DTy 3a/1ady BeInoaHseT Y 311.
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V3II 3amuimaeT 3AeKTPUUECKYI0 CeTh OT KOJeOaHWW HampsDKEHUs, KOTOpbIe

MOTYT IIPUBECTH K BBIXOJY U3 CTPOS AJIEKTPOIPUOOPOB U UX BO3TOPAHHMIO.

(I)yHKIII/IOHaJ'IbHI)Ie BO3MOKHOCTH anmapartroB 3alIUTbI J3JICKTPUYECCKHX

CeTell.

Tabauna 2

(DYHKLII/IOHaJ'IBHBIe BO3MOHOCTH aIlIapaToB 3alIUTHI SJICKTPUICCKUX ceTen

ArmapaT 3alllUThI

Yerpoiicrso YcrpoiicTtBo
ABapuiiHbIii . | YCTpoOiicTBO 3aIUTHI |  3aLIUTHI OT p
P— ABTOMaTHYECKUH 3aIIMThI OT
P nuddepeHIAATBLHOTO AYIroBOIro
BBIKJIIOYaTeb (AB) nepeHanpsKeHus
Toka (YAT) npoodost (v3)
(Y3AII)
He He
Kopotkoe Oo0ecneunBaer He oGecnieunBaer
obecrieunBacT obecrieunBaeT
3aMBIKaHUE 3alMTy 3aTUTY
3aIIUTY 3aIUTy
He He
ObecneynBaer He o6ecnieunBaet
[Teperpyska obecrieunBaeT obecrnieunBaeT
3alIUTy 3aTUTY
3alUTy 3aIUTy
He He
He obecnieunBaet OobecneunBaer
VYTeuka Toka obecrieunBaeT o0ecrnieunBaeT
3aIUTy 3alMTy
3aIIUTY 3aIUTY
N N He
JlyroBoi mpo6oit He oGecnieunBaer He oGecnieunBaer | O6ecneunBaer
MOCJIeI0BATEIbHBII 3aIuT 3aIIUT 3aIMT obecneunsact
M y y 3aIIUTy
He B nonnoM mepe
obecrieunBaeT
3aIluTYy. He
JyroBoii mpo6oii | Moxert cpaboTaTh He obecneunBaer | OGecneunBaer
napauIeITbHBIH CJTMIIIKOM TI03/THO 3aIIUTy 3aIMT obecnetnsact
y 3aIUTy
(mpu
OTpaHUYECHHOM
toke K3)
He B nonmoit mepe He B monHoO# Mepe
obecrieunBaeT o6eCCINBaCT
3auTy. Moxer S— He
JlyroBoi po6oit cpaboratb 4 O0ecneunBaet
Mosxet He cpaboTaTh obecrnieunBaeT
Ha 3eMITI0 CJIMIIIKOM TI03/THO 3alMUTy
(npn (Ipu UMITYIILCHOM 3aIIUTY
P XapakTepe
OTpPaHUYEHHOM HeKpeHus)
Toke K3) P
He
[Tepenaas He oGecmieunBaer He obGecrieunBaer Oo0ecnieuuBaert
obecrieunBaeT
HATPSDKEHUS 3aIUTy 3aIUTy 3alIMUTy

3alIUTY
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N3 tabnumel 2 BUAHO, YTO HU OJWH W3 alIlapaToB 3allUThl HE 3aIIUIIACT
AJIEKTPUYECKYIO CETh OT BCEX BO3MOXKHBIX aBapUIHBIX PekUMOB. {51 oOecrieueHus
MaKCHMAJIbHOM 3alllUThl DJICKTPUYECKOM CETH IeJIECOO0pa3HO HCIO0JIb30BATh
ammaparbl  3aluThl, paboTarpIIyMe Ha OOHAPY)KEHHE pPa3HBIX  IPU3HAKOB
HEUCTIPABHOCTH JICKTPUUCCKON CETH.

[Tpumenenue Y3/I1 u Y3II He oTMEHSIET HEOOXOIUMOCTH UCTIONb30BaHusI AB
u Y/T.

Takum 00pa3om, €ciM pacCMOTPETh BapHaHT HCIMOJb30BAaHUS BCEX BUJIOB
3aIUTHI AIEKTPUUECKON CETH OT/ACIIBHBIMH YCTPOUCTBAMHU (BBITTOTHSIONIUMHU TOJIBKO
OJIHY (PYHKIIMIO), TO HEOOXOAUMO YCTAaHOBUTH YETHIPE Pa3HBIX alllapara 3alluThI:
AB, YAT, Y311, V3II.

B HacTosmee BpemMst pactipocTpaHeHbl KOMOMHUPOBAHHBIE allllapaThl 3allUTHI,
KOTOpble OOBEIUHSIOT B OJIHOM KOPIYCE HECKOJIbKO ycTpoicTB. Hampumep,
nuddepeHanbHple aBTOMaThl, KOTOPbIE OOBEAUHSAIOT (PYHKIIMH aBTOMATHYECKOTO
BBEIKJTIOYATEIS n yCTpOICTBa 3aIUTEI muddepeHnanbHOro TOKA.
KoMmOuHMpOBaHHBIE yCTPOMCTBA MO3BOJSIOT ONTUMHU3UPOBATH M YIPOCTUTH
MPOEKTUPOBAHUE U MOHTAXK DJIEKTPUUECKUX ITUTKOB.

TepmounauKaTOPHI

OnHoint u3 Haubomee pacmnpoCTpaHEHHBIX MIPUYUH M0KapoB
OT DJIEKTPOYCTAHOBOK SIBJISIETCS TEPETPEB KOHTAKTHBIX COEAWHEHUW W JAPYIUX
aneMeHToB. IlokapoomacHble pEXMMbl  BO3HUKAIOT — BCJIEACTBUE  OOJIBIIOrO
MIEPEXOTHOTO CONPOTHUBIICHHUS, & TAKKE MEPETPY30K.

TepMoMHIMKATOPHBIE MaTEpHANIbl IPEIHAZHAYEHBI I BU3YaJIbHOIO WJIU
doTorpauyeckoro KOHTPOJS M HU3MEPEHHs] TeMIIepaTyphl, T.€. PE3yIbTaThl
WU3MEPEHUI MOXKHO MPEACTAaBUTh B BU3yAIN3UPOBAHHOM BH/IE.

[Ipyn  [mocTMXKEHMM MaKCHUMaJbHOM TEMIIEPATYpPbl TEPMOWHANKATOPHBIN
MaTepuaj pacIuIaBIsIeTCss 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMOUHIUKATOPBI MOKHO MCIIOJIB30BaTh KakK JIOKa3aTelbcTBO  (hakTa
JNOCTH)KEHHSI  ONPENEIIEHHOM MaKCHUMAJIbHOM TeMIEeparypbl, T.K. Ppe3yJbTaThl
U3MEPEHHUSI SIBISIOTCA HEOOPAaTUMBIMHU.

Meron wu3MepeHuss TeMIlepaTypbl C TOMOIIBIO TEPMOWHIMKATOPHBIX
MAaTEepUaAJIOB OTJIMYAETCS IMPOCTOTOM, 3KOHOMUYHOCTBIO, MAaJIOM TPYAOEMKOCTHIO,
BO3MOXXHOCTBIO ONEPATUBHOTO TMOJYYEHHsI JIOCTATOYHO TOJHOW HHMOpManuu
O TEIJIOBOM PEXUME AIIEMEHTOB 3JIEKTPOOOOPYAOBAHMUS.
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TepMOMHAUMKATOPBI MMEIOT HECKOJIBKO WCIOJHEHUN: TEPMOWHIUKATOPHBIE
HAKJICWKU U TEPMOUHJIUKATOPHBIEC KPACKH.

KoHTpacTHOCTH 1BETOBOrO mepexoja OOecleyuBaeT JIETKOEe paclio3HaBaHUE
ABAPUIHOIO MEPETPEBA.

TepMOMHAUKATOPBI COXPAHSIOT CBOM I[BET M MAPKUPOBKY Ha MPOTSKEHUU
BCET'0 CPOKa CITYXkOBbI.

TepMouHIUKATOpHBIE ~ HAKJIEHKU  MPEJACTABISAIOT  COOOM  MOMJIOXKKY
HAa CAMOKJICSIIENCS OCHOBE C HAHECEHHBIM TEPMOWHIWKATOPHBIM TOKPBITUEM.
MartepuanoM MOMJIOKKA MOTYT ObITh Oymara, ¢oyibra WUiu TMOJMMEpHas IUICHKA.
Jnsa nmpenoxpaHeHuss TEPMOMHAMKATOPHOTO MOKPBITHUS OT BHEIIHMX BO3JCHCTBUU
MTOBEPXHOCTh U3JIECNINSI MOKPBIBAIOT 3aIUTHOMN IIJIEHKOM.

[Ipu nocTmkeHUU 3aJaHHOM TeMmIepaTypbl WHIUKATOp HEOOpPaTUMO MEHSET
CBOM I1IBET.

TepMouHIUKATOPHBIE HAKJIEHKH MOTYT OBITh Pa3IMYHOTO padMepa u (HOpMBI,
B 3aBUCHUMOCTH OT 3aJ]Ja4ll UMETh Pa3HbId MOpPOT cpabaThiBaHMs, UMETh HECKOJIBKO
TEPMOYYBCTBUTEJILHBIX METOK C Pa3HbIM IIPEACIIOM CpabaThIBAHMUS.

TepMouHIUKATOPHBIE HAKICHKHA MOTYT OBITh OJIHOMO3UIIMOHHBIMHU, T.€. UMEIOT
OJIHY HWHIHWKAIMOHHYIO METKY M MHOTOMNO3WIIMOHHBIMH — HMMEIOIIME HECKOIBKO

HHAWKAOXMOHHBIX MCTOK, HACTPOCHHBIX HAa PA3HBIC TCMIICPATYPHI.

Ao
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MOCHNE

Pucynok 13. [IpuMepbl TEPMOMHANKATOPHBIX HAKIEEK PA3TUYHBIX
MIPOU3BOAUTENIEN

[IpumeHeHne OAHOMO3ULIMOHHBIX TEPMOUHIUKATOPHBIX HAKIIEEK IO3BOJISIET
KOHTPOJIMPOBATh MAaKCUMAJIbHYIO TEMIIEPATYPy Ha JIEMEHTE AJIEKTPOOOOPYI0BAHUS.
[IpuMeHeHne MHOTOIO3UITMOHHBIX TEPMOMHIUKATOPHBIX HAKJIEEK IO3BOJISIET

ONpeNeIiaTh TEMIIEPATYPY AJIEMEHTa AIEKTPOOOOPYTIOBAHUS Kak
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cpenHeapuMeTHIeCKOe MEXIy TOCIeTHEN METKOM, N3MEHUBIIIEH IBET, U TIEPBOU —
HE U3MEHUBIIEH.

TepMOMHIUKATOPHBIE KPacKH, B OTIMYUE OT TEPMOUHJIMKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WJIM BJEMEHTHl  AJIEKTPOOOOPYIOBaHUS,
HEJIOCTYIHbIE  JIJI1  YCTAHOBKM TEPMOWHJMKATOPHBIX  HAKJIEEK, HaIpUMED,
Py CIOXKHOW KOHQUTYpallMd WJIA OTPAHUYCHHOM TMPOCTPAHCTBE BHYTPHU
ANEKTPUYECKUX  IMMUTKOB. Kpacku  MOXHO  HAaHECTH HAa  IMOBEPXHOCTh
KOHTPOJIUPYEMOI'0 3jeMeHTa 0ojiee TOHKUM CIIOEM, B pe3yJbTaTe Yero BO3pPacTaeT

CKOpOCTb Cpa6aTI>IBaHI/IfL

Pucynok 14. [Ipumep ucnonHeHrns TEpMOUHIUKATOPHBIX KPACOK

TepMOUHUIUKATOPBI TMPUMEHSAIOTCS JJISI  KOHTPOJSI TEIJIOBOTO  pEeXHMa
AJIEMEHTOB JJIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBI TMPUMEHSIOTCS JUISI OOHApPY)KEHHUS W PETHUCTPAINH
MEPETPEBOB DJIEMEHTOB JJIEKTPOOOOPYIOBAHUS WM DJICKTPONPOBOAKH, B TIEPBYIO
odepeib, BOJM3H JIEKTPUISCKUX KOHTAKTOB, KOHTAKTHBIX COCTMHEHUM.

TepMonHIUKATOPBI HE TPEOYIOT CIIEIMAIEHOTO TEXHHYECKOTO OOCTYKUBAaHHUS.

3amure TOMNEKAT AJIEMEHTHI  AJIEKTPOOOOPYNOBaHUS, IS  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JTOKYMEHTAMHU yCTAHOBJICHBI HAMOOJBIITUE JOMYCTUMBIC

TEMIIEpaTypbl HarpeBa, a TakKXKe DJIEMEHTHI JJIEKTPOOOOPYHAOBaHMS, IEPETPEB
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KOTOPBIX MOKET MPUBECTH K aBAPUU WM BO3TOPAHUIO (HE3aBUCHMO OT HAJIMYUS
TpeOOBaHUI HOPMATUBHBIX IOKYMEHTOB).
TepMomHAUKATOpPHI ~ HAHOCAT  HA  JJIEMEHTHI  3JEKTPOOOOPYAOBaHUS,

noaJjickalmurue KOHTPOJIIO TCIIJIOBOT'O COCTOSAHMA.

Pucynok 15. [Ipumep ncnonp30BaHus TEPMOUHIUKATOPHBIX HAKJIEEK JJI1 KOHTPOJIS
TEMIIEPATYpPbl KOHTAKTHBIX COCINHEHUN

[Topor cpabaTbiBaHKs TEPMOMHIMKATOPOB BEIOMPAETCS UCXOS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOM  JIOKYMEHTAalUMW JJIi  KOHKPETHOTO  DJIEMEHTA
AJIEKTPOOOOPYIOBaHMS, TEXHUYECKUX XapaKTEpPUCTUK M  PEKUMOB  pabOThI
AIEKTPOOOOPYTOBAHUS.

Tak Kak TEPMOMHAMKATOPHI HE SBISIIOTCS BOCCTAHABIMBAEMBIMU HM3EIHUSIMU,
MOCJIE PETUCTpaluy MMHU IeperpeBa cpadOTaBIIME TEPMOMHAMKATOPHI MOJJIEKAT
3aMeHe Ha HOBBIE.

HeoOxoaumMo KOHTpPOJUPOBAaTH CPOK HCMOJIb30BAaHUS TEPMOMHAUKATOPOB.
[Tpu ncTeyeHUH cpoka HCIOJIb30BAHUS, TEPMOMHAMKATOPHl HEOOXOIUMO 3aMEHUTH
Ha HoBbI€e. [locie 3amMeHbI clienaTh OTMETKY B JKypHAJie.

TepMouHIUKATOPHI SBJISIFOTCS HEBOCCTaHABIIMBAEMbIMHU U
HEPEMOHTONPUTOAHBIMK  H3aenusiMu  (nokpeiTusamu). I[lpu  cpabarbiBaHuU

TCPMOUH/IUKATOPA, Cro CICAYCT YAAJINTh U 3aMCHUTb Ha HOBOC U3CINC (HOKpBITI/Ie).



74

OxpammBaHre TEPMOUHIUKATOPHBIX METOK B PE3YyJIbTaTE BO3ECHUCTBHS TEMIEPATYPBI

HEOoOpaTUMo.

TepMocucTembl

TepmocucTeMbl NpeAHa3HAYEHBI 1JI1 PAHHETO aBTOMATHYECKOTO OOHAPYKEHUS
MO’KAPOOIIACHBIX CUTYyallii, BO3HHUKAIOIIMX BCJICICTBHE IIEPETpeBa JIIEMEHTOB
ANEKTPOYCTAHOBOK: KOHTAKTHBIX COCAUHEHUM, MPOBOAOB, Kabeneh (B T.4. KOHIIEBOU
apMaTypbl) M IIMH, JJIEKTPUUYECKUX anmnapaTroB, BBOJHBIX pacIpeaesIUTeIbHbIX
mKadoB, IMUTOB C BJIEKTPOOOOPYAOBAHHEM, HWHOTO AIIEKTPOOOOPYIOBaHUS
U UX DJEMEHTOB, TJI€ BO3MOKHO TMPEBBIIICHUE TEMIIEpATypbl 000pY/I0BaHUsA
B HEIITATHOM peXUMeE PaOOThI WU TIPH TTOSBICHUN e eKTa.

CucteMpl OCYIIECTBIISIIOT HEMPEPBIBHBIA KOHTPOJL TEMIIEPATyphl HArpeBa C
CUTHAJIM3AIMEN O IPEBBINICHUN YCTAaHOBJICHHBIX MTOPOTOB U Mepeaadeit nHpopMauu
Ha MyJIbT HEHTPATU30BAHHOTO HAOIIOICHHUSI, TJI€ OCYIIECTBIISIETCS] IPUEM TPEBOMKHBIX
U3BEIICHUN 00 OOHApYEHHBIX MEpEerpeBax C JIaTYUKOB, OTOOpakeHHe (MHIUKALINSA)
COCTOSIHHSI I PETUCTPAIIHS COOBITHA.

TepmocuctremMamun ~ MOTYT  OBITh  OOOpYAOBaHBI  DJIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JJOKYMEHTaMHU yCTaHOBJIEHBI HAaUOOJbIIIAs JOMyCTUMAs
TeMIiepaTypa Harpena, a TaKKe AJIIEMEHTBI AIEKTPOOOOPYI0OBaAHUS
U DJEKTPOTPOBOJAKH, TMEPErpeB KOTOPHIX MOXKET TPHUBECTH K aBapuud WU

BO3TOPAHUIO.

Pucynok 16. [Ipumep cuctemsl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOM
ra30BBIJICIISIONICH HAKJICUKH U CTICHIMAIM3UPOBAHHOIO Ta30BOT0 JaTUMKa
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B kauectBe yCTpoOICTB OOHapyXEHHsI MPEBBIIICHUS TEMIIEPATyphl B Pa3HBIX
CHUCTEMAaX MOTYT BBICTYIIAaTh pa3jIMYHbIE NAaTYMKU. Hamprumep, TEpMOAKTUBUPYEMBIE
ra3oBBIACIAIONIME HAKJICWKHA, I[PU HArpEeBaHUM KOTOPBIX [0 OIPEACIICHHOU
TEMIIEPATYPhl BBIACISACTCA CUTHAJIBHBIN Ia3, YJIaBIMBAEMbI CIIEIUAIU3UPOBAHHBIM
ra3oBbIM JAaTYHUKOM, IE€PEAAIOIIUM CUTHAJI O IEPETrpeBEe Ha KOHTPOJIbHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTaKTHbIE WH(pPaKpacHbIE NTaTUYMKH; JATYUKH TEMIEPaTyphl,
YCTaHABIIMBAECMBbIC HEIOCPEACTBEHHO Ha KOHTPOJIMPYEMBIN 3JIEMEHT

AIEKTPOOOOPYIOBAHUS.

o
- o - CMEUMANU3UPOBAHHDIN KOHTPOJIbHO-NMPUEMHOE
x FA30BbIV JATHMK YCTPOMCTBO

1. Ob6epHuTe HaKNeNKN BOKPYr KOHTaKTOB
1 YCTAHOBWTE ra30Bblv AATUMK

!‘I
138
i

I
!u XXl
70°C 100°C
3. BaBapuiHOn cuTyaumn Haknenka sbigenaet
2. Tlpw HarpeBaHUN NHANKATOPHblE CUrHaNbHbIV ras, KOTOPbIN PUKCUpyeTCa
METKN Heo6pammo U3MEHAIT uBeT AaTynKom
Iar 1 Iar 2 Illar 3
I'azorenepupyromue ITpu narpeBanuu Boiie 50 B aBapuiiHOM cuTyanuu, Kornaa
HakJeilku, pazMenieHHble Ha — 90°C  uHAMKATOpHBIE TemIepaTypa IOAHMMAETCS  BBILIE
CHJIOBBIX  KOHTAaKTaX, a METKH HeoOpatumo 100°C, HaKJIelKa BBIACTISIET
TaKXKe CMOHTHPOBAHHBIA MEHSIOT CBOM LIBETA CHUTHAJIbHBIN ras, KOTOPBIN
ra30BBIN JIaTIUK B ¢ukcupyercs Ta30BBIM  JaTYUKOM.
ANEKTPOLIUTKE JlaTunk mepenaeTr CUTHaJ TPEBOTH U /

MIIN OTKJIIOYACT IMUTAHUC

Pucynok 17. ITomaroBasi cxema pabOThl CUCTEMBI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEPATypbl HA OCHOBE TEPMOAKTUBUPYEMOU ra30BbIACISIOICH HAKIICUKN
U CIIELMAIIM3UPOBAHHOIO Ta30BOT0 JaTYUKA

Kpome Toro, TepmMocuCcTEMBI MOKHO UCTIONIB30BATh KAK CUCTEMbI MOHUTOPUHTA
MOKapHON 0€30MaCHOCTH DJIEKTPOYCTAHOBOK, 32 CUET paHHEro OOHapYXEHHS TOYEK
YpPE3MEPHOr0 HArpeBa, 3aJ0Jro J0 Hayajda TEPMUYECKOW AECTPYKUUU H3OJIALNU

B MCCTaxX YCTAHOBKH JATYNKOB.
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Pucynox 18. [Ipumep cuctemMbl MHOTOKAHAJIBHOTO OECKOHTAKTHOT'O
TEMIIEPaTyPHOT'0 KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUECKUX
JATYUKOB
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Pucynok 19. [IpuMep MHTEINEKTYaIbHONW CUCTEMBI KOHTPOJISL TEMIIEPATYPBI
BBICOKOBOJIbTHBIX KaO€IbHBIX IMHUI Ha OCHOBE paclpeaesieHHOTO
JaTYMKa TEMIIEPATYPhI

Ten0BU3HOHHAS TMATHOCTHKA

B ocHOBE TEIIOBU3MOHHOW JMAarHOCTHKH JIEKHT TEIUIOBOM  METON
HEpa3pylIAIIEro KOHTPOJSA, T.€. TEIUIOBU3MOHHBIE OOCIEIOBaHUS C LEJbIO
BBISIBJICHUS TOKapOOIMACHBIX YYacTKOB M  Vy3JOB B  3JIEKTPOOOOPYIOBaHUU
U DJIEKTPOIIPOBOJIKE.

B kayecTBe TEXHMYECKOTO CpEACTBA TEIUIOBU3MOHHOW  JHMAarHOCTHKHU
IIPUMEHSIETCS TEIUIOBU30p. TEIuIOBU30p — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTEIbHBIN
npudop, paboTarouuii B ”HPpaKpacHOM 006J1aCTH EKTPOMAarHUTHOTO CIIEKTPA.
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Pucynox 20. [Ipumep npoBeieHus: TEMIIOBU3MOHHOTO KOHTPOJIS dIIeKTpoIiKada

Kpatko MeTon TEroBHU3MOHHOM JMAarHOCTHKU TMOKapHON 0e30MacHOCTH
IKCILTYaTHPYEMOTO 3JICKTPOOOOPYAOBAHKS MOKHO OIMCATHh CIICIYIONTUM 00pa3oM.
Kaxnpiii 00beKT uMMeeT Temreparypy, MpUYeM B pa3HBIX TOYKAX OHA pasHas.
Kak npaBmiio, OTKIIOHEHUE TEMIEPATyPhl B Ty WM HHYIO CTOPOHY CBHACTEIHCTBYET
0 KaKOW-TO HEOAHOPOJHOCTH, NedekTe. TernoBu30p Kak BUICOKaMepa OXBaThIBACT
BCIO TIaHOpaMy OOBEKTa, BBIBOJUT Ha DKpaH U (DUKCHUPYET B MaAMSTH BECh CIICKTP
€ro TemIeparyp, npeoopasys B TepMOTpaMMy, T.€. KapTUHKY TeMIeparyp, KoTopas
HAaITOMUHAET HEraTWB I[BETHOM (oTrorpaduu, T/A€ KaXABIA OTTECHOK I[BETa
COOTBETCTBYET ONPEICICHHON TeMIeparype.

HeocropumbiMi ~ TIpeMMyIECTBAaMH  TEINIOBU3MOHHOTO  0OCIe0BaHUS
SBJIIOTCS: OOBEKTUBHOCTh M TOYHOCTh IIOJYy4Yae€MbIX JaHHBIX, O€30MacHOCTb
(npumeHsieTcsi ~ OECKOHTAKTHBI ~ MeTOn), He  Tpedyercd  OTKIIOYEHHUE
AIEKTPOOOOPYIOBAHUS M TIOATOTOBKH padodero Mecra. OmHako, s 60j1ee TOYHOTO
TEIJIOBOTO KOHTPOJS HEOOXOIMMa Harpy3ka Ha JJIEKTPOOOOPYIOBAaHUS HE MEHEE
70%, u He menee 1 wyaca pabotel. [Ipm STOM MeETON BBICOKOMPOU3BOJAMTEIIEH,
K TOMY K€ OH JaeT BO3MOXXHOCTh MPAKTUYECKH MTHOBEHHO, «C IEPBOTO B3TJISAIA,
yKazaTh MeCTO Je]eKTa, MpeaBapUTENIbHO OINPEICIUTh CTENeHb Ie(PEKTHOCTH.
Kpome »TOoro wmeron oTiIM4YaeTcss MPOCTOTOM JIOKYMEHTHPOBAHUS J€(PEKTOB
U BO3MOXHOCTBHIO OmpeneneHus AeQEeKToB Ha paHHEW CTaaud Pa3BHUTHSL.
OH TO03BOJISET C JOCTATOYHOW CTEMEHBID TOYHOCTH JHATHOCTUPOBATH COCTOSHHC
HE TOJIbKO OTKPBITBHIX DJIEMEHTOB JJIEKTPOOOOPYIOBAaHMS, TaKMX KaK KOHTAKTHBIC
COCTMHCHHMSI B DJIEKTPUUYCCKUX IIUTKAX W BBOJHBIX IIUTaX, HO U COCTOSTHHE PO3ETOK
Y BBIKJTIOUYATENCH, KOTOPBIE 3aKPBITHI KOPITyCaMH, a TAKXKE AIEKTPUUECKUX MPOBOJIOK,
BBITIOJTHCHHBIX Pa3IMYHBIMH CIIOCOOaMU.



78

[Ma 38.57
;36.7
2 ;34.9
;33,1
;31.3
;2&4
;27,6
;25.8
;23,9
;22.1
: 20.28

Pucynok 21. [Ipumep TepMOorpaMMbl KOHTAKTHBIX COEUHEHUN C TEMIIEPATYPHOU
LIKaJION

CyTh TEIMJIOBM3MOHHON JMAarHOCTUKHU 3aKIIOYaeTcsi B  OECKOHTAaKTHOM
pEeruCTpalliid TEMIIEPATypHOTO TIOJIA Ha TOBEPXHOCTH OOBEKTa H3MEPUTEITHHOM
anmnapatrypou, IMOCTPOCHHUM M aHAIM3€ TEPMOTPaMM C HCMOJb30BaHMeM OBM
JUIsl OOHapyXeHus W Kiaccudukanuu AePeKToB W NpUHATHS pemieHus. Hamuuwue
nedexrta mpu TaKOW JUAarHOCTUKE XapaKTepU3yeTCsl aHOMAIbHBIM IOBBIIICHHUEM
TeMnepaTypsl B 1e(heKTHON 30HE 10 CPABHEHUIO C UCTIPABHBIMU 00JIACTSIMHU.

VYcnoBuss W TOpPANOK  NPOBEACHUA  TEIUIOBU3UOHHOW  JTMAarHOCTUKH
AKCILTYaTUPYEMOTO  DJIEKTPOOOOPYJOBAaHUSI JKWJIBIX W OOIIECTBEHHBIX 3/IaHUMN
YCTAHABIMBAIOT  METOAMYECKHE  pekoMmeHaamuu [6]. OHU  HampaBIICHBI
Ha MNpOPUIAKTUKY TMOXKApPHOM OE30MaCHOCTU BJEKTPOOOOPYAOBAHUS  KUJIBIX
U OOIIECTBEHHBIX 3/JaHUN U MO3BOJSIOT KOHTPOJMPOBATH M OILEHUBATh COCTOSIHUE
MOXKapHON O€30MacHOCTU BJEMEHTOB JJIEKTPOOOOPYIOBaHUS, KOTOpPHIE paHEE HE
MOTJIM OBITH OOCJIEIOBAaHbI, TAKMX KaK: PO3ETKH, BBIKIIOUATEIH U DIIEKTPUUYECKUE
MPOBOJIKM BBIMOJHEHHBIX PA3JIMYHBIMU CIIOCOOAMHU, YTO SIBIAETCS aKTyaJlbHBIM
MOMEHTOM B  o00iacTh  o0ecnedyeHus] TMOXKApHOM  0e30MacHOCTH  KHMJIbIX

1 OOIIECTBEHHBIX 3IaHUMN.
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[T=277°C]

Pucynoxk 22. [Ipumep o6HapyXeHHS MTOKapOONACHOTO pa3orpeBa 00JITOBOTO
KOHTaKTHOTO COEUHEHUS

C mnoMOIIpl0 TEIUIOBU3MOHHOW JIMATHOCTUKU BBISBISIOTCA KOHKPETHBIC
neeKTHeIE MeCTa, TNIe 3a4acTyl0 JOCTaTOYHO 3aTsHYTh, 3a4WCTUTh, 3aMCHHTH
00TOBOE COEMHEHNE WIIH TIEPEPACTIPEICIUTh HATPY3Ky U JedeKT OyIeT yCTpaHeH.

JlommyckaeTcst ICTIOJIb30BaTh APYTUe METOAMKA TEIJIOBU3MOHHON THarHOCTHKH,
eciu 00JacTh WX MPUMEHEHHUS COOTBETCTBYET O00OJIACTH MPUMEHEHMSI HACTOSIIUX
METOMYECKUX PEKOMEHIAIUH.

B kadecTtBe KpuUTEpHEB OIICGHKH ITOKApHONH OE30MMaCHOCTH SJIEKTPUICCKUX
U3JICTUH  MOXET OBIThb TPHUHATO 3HAYCHHE TEMIIEpaTyphl WM TPEBBINMICHUS
TEeMITepaTyphl, YCTAHOBJICHHOE B CTaHJapTax Ha KOHKpeTHoe m3aenue. Kpome Toro,
KPUTEPUHU OILIEHKH TIOKapHOM O€30MacCHOCTH TPH TEIUIOBU3HMOHHON JIHATHOCTHKE
MPUBEJICHBI B METOIMYECKUX PEKOMEHJAUUsIX [6].

JlmaraHocTuka 3JIeKTPOOOOPYIOBaHMS TEIUIOBBIM METOJIOM HEpPa3pyIIaloNIero
KOHTPOJIS (TETUIOBU3MOHHAS THATHOCTHKA) JOJKHA TIPOBOAUTRCS OpUTaZ0i HE MEHEe
2 yenoBek. Bece unensl Opuraasl JOKHBI OBITh aTTECTOBAHBI 10 TETNIOBOMY METOIY
Hepa3pylawiero KOHTposs. XoTs Obl OJuH PaOOTHUK JOJKEH ObITh aTTECTOBAH HE
HUKe, 4yeM 1o 11 kBanmpukamoHHOMY YPOBHIO 0 TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

JIist  mpoBeneHUS TCEIUIOBH3WOHHOW JTUArHOCTUKH MOTYT IIPUBIICKATHCS
CTOPOHHHE OpTaHW3alHi, aKKPEAUTOBAHHBIE B YCTAHOBJICHHOM TIOPSAJIKE Ha

TEIUIOBOM METOJ] HEpa3pyIIaIolIero KOHTPOJI.
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