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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 MOTHOIIMX JIIOJEM Ha TOXKapax OT 3JIEKTPOOOOPYTOBaHUS
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 5JIEKTPOOOOpyIOBaHMs cocTaBuia Oosee 52 % oOT oOlero 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 SIBIISVIOCH  DJEKTPOOOOpYJOBaHUE, IO CyOBEKTam

Poccuiickoit @eneparuu npeacTaBieHbl B Tadaumax 1 u 2.



B JKHJIOM CEKTOpP€, HCTOYHHKOM BOZHUKHOBCHHUS KOTOPLIX ABJIAJJIO0CH

Tadoauua 1
PacnpenesieHue 3HaUeHHI MoKa3aTeseidl 00CTAHOBKH € MOKapaMH,
npousomeqmumMu B Poccuiickoii @enepanun B nepuox 2016-2021 roxos

3JIEKTPO0OOpya0BaHMe, N0 cyobekTaMm Poccuiickoii @enepaunu

Koa-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 Pecnybixa 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 Hoocuuperas 5301 | 240 | 12 TioMeHcKas 0GmacTh 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 001acth 3819 1,73 19 TBepckast 001aCTh 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 XanrerMancuickinit | 5044 | 938 | 7 r. Mockea 151 | 137
aBT. OKpyT - lOrpa
CpenHee no cyobekTam Y amyprckas
Hentpaabaoro ®O 2898,7 28 Pecnybnmka 145 1,32
28 Bnagumupckas 00651acThb 2 687 1,21 29 ITensenckas 061acThb 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 Kypranckas o6nacts 130 1,18
30 CraBponoJjbckuii kpaii 2194 0,99 32 ApXanreiberas 130 1,18
o0JiacTh
31 Kypranckas o0nacthb 2128 0,96 33 Bonoroackas o6nacts 130 1,18
Cpennee 1o cyobekram
32 HBanoBckas o0acTb 2126 0,96 Poccuiickoii 129,4
Degepauum
33 ITensenckas 061acThb 2075 0,94 34 Hogropockas 06actb 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 Jlunenkas o61acThb 1807 0,82 42 Kanyxckas 001actsh 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 Mypmanckas 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 ‘ysauckas Pecniybmika 1636 0,74 50 CraBponosbCKuid Kpai 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 oOacThb 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 Opnosckas o6macTs 1051 | 047 67 HAmano-Heneniu asr. 41 0,37
OKpYT
68 Pecnybnnka Mapwuii D5 1006 0,45 68 PecnyOisinka 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 71 EBpeiickas aBT. 25 023
001acThb o06macTh
71 | Kebapmmo-bamapexan | 209 | ¢35 72 Pecury6mxa Thima 23 0,21

Pecrry6mmka




PacnpenesieHue 3Ha4YeHN oKa3arTeseid 00CTAHOBKH € MOKapaMu,
npousowmeamumu B Poccuiickoit @enepauuu B nepuoxa 2016-2021 roxos
B 3aHUSAX, COOPYKEHUSX 001IECTBEHHOI0 HA3HAYCHUS,
HCTOYHHUKOM BO3HUKHOBEHHS KOTOPBIX ABJIAJIOCH JJIEKTPOOOOpPYyAOBaHHME,
1o cyobexkram Poccuiickoin @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 | PeomybmmaCesepuan | yan | 559 | 78 Pecry6umixa Abires 10 | 009

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




KoJ-Bo Toas IMoru6.1o0 Toas
PeidTHHT Cyobekt P® MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’
efl. 0 qeJl. °
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 Xanrbl-MaHCHACKHii aBT. 314 1,68 15 Hwuxeroposckast 001acth 2 2,35
okpyr - 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 IMepmckuii kpaii 269 1,44 21 [Mepmckuit xpait 1 1,18

Cpennee no cyobekram 263.0 Cpennee 1o 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

10xH0r0 DO 222.6 26 Bonoroackas o6nacte 1 1,18

Cpennee 1o cyobekram 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 Iorudmao 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 Tomckas 06acTs 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 00J1acTh 159 0,85 36 Pecniyonuka 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 OpeHOyprckas 061acTb 0 0
46 Bpstackas obnacts 139 0,74 45 3abaiikanbckuii 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 ‘ysamckas Pecriybmaxa - 116 0,62 53 MypmaHcKast 00J1acTh 0 0
Uysamus
55 Tyneckast obacts 115 0,61 54 Spocnasckast o6nacTb 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 o6nacTb 94 0,50 67 Kabapmro-Fankapckas 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 Hosropockas 06aactsb 0 0
76 IIckoBckast 0651aCTh 54 0,29 76 Kamuatckuii 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 Heneuxwuii aBT. okpyr 16 0,09 84 Heneuxuii aBT. OkpyT 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
Pecnybnmka PecnyOnmka

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 MPUMEHEHHEM TEXHUYECKHUX 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 MPU MPUMEHEHUH €T0 10 HA3HAUYCHUIO W BBIMOJIHEHUU 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
Bo3jAcHcTByromuXx  (akropoB. Takke B  JaHHOHW  CTaTbe  OMpeEJEIICHO,
YTO HHU3KOBOJBTHOE OOOPYJOBaHUE IOJDKHO OBITh pa3pabOTaHO U M3TOTOBJIEHO
TakKUM 00pa3oM, 4TOOBI OHO HE SBJISUIOCH MCTOYHUKOM BO3HMKHOBEHHS TOXKapa
B HOPMAJIBHBIX M aBAPUUHBIX YCIOBUSAX PaOOTHI.

B  OonpmmHCTBE  CciydaeB, TIOCJI€  MOHTaXa, JJICKTPOOOOpPYIOBaHHE
HE ToABepraercss NPOPUIAKTHYECKHM OCMOTpaM, TEXHHUYECKOMY KOHTPOIIIO,
OOCITY>KMBAaHUI0O ¥  PEMOHTHO-TIPEAYIPEAUTEIbHBIM  MeponpusaTusM.  OJHaKo
CO BpPEMEHEM C HHUM TPOUCXOMAST OTPHUIATENbHbIE W3MEHEHHs. YXYHAIICHUE
COCTOSIHUS DJIEKTPOOOOPYAOBAHMS MPUBOIUT K HEPAITMOHAIIBHOMY HCTIOIb30BAHHIO
IEKTPUUECKOM SHEPTUH U TOBBINICHUIO YPOBHS IMOXKAPHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMAaTU3UPOBAHHOIO HAOJIIOACHUSI.

B cootBercTBUU ¢ DenepanbHbiM 3akoHOM OT 21 mekabps 1994 r. Ne 69-D3
«O mnoxapHoil 0e3omacHOCTW», MNPOPUIAKTUKA TMOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEP, HAMPABICHHBIX HA UCKIIOYEHHUE BO3MOKHOCTH BO3HMKHOBEHUS

M0YapOB Y OTPAHUYECHUE UX MOCIIEICTBUM.


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
AIEKTPOOOOPYI0BAHKUEM, MO3BOJISIIONINE OMPENEATh €ro (PaKTUYECKOe COCTOSTHUE,
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.

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

OCHOBHBIM  HalpaBJI€HUEM B O0ECHEYEHUH MOXKAapHOH O€30MacHOCTU
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAaHUS SBISETCA MAKCHUMAJIbHO BO3MOYXKHOE
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
HEINpepbIBEH. be3 J0CTaTOYHONM TEXHWYECKOW OCHAIEHHOCTH WU IMOATOTOBJIEHHOTO
nepcoHana B OOJBIIMHCTBE CIIy4aeB HEHCIIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHApYXUTh TOJBKO MO XapaKTEPHOMY 3alaxy WU OOyTJICHHON 3JIEKTPOM30JIALIUY,
YTO XapaKTEpHO AJIsl aBapUMHBIX 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 TEXHUYECKHE CPEICTBA,
MO3BOJISIIOIIME BBIBECTH MPO(PUIAKTUKY MOXKAPOB OT 3JIEKTPOOOOpPYHOBaHUS B
AKUITBIX
U OOLIECTBEHHBIX 3/IaHUSIX HAa HOBBIM YPOBEHb.

K oOciyxuBaHUIO 3JIEKTPOYCTAaHOBOK JIOMYCKAIOTCS KBaJIM(DULIMPOBAHHBIE
CHEIUAINCTBI, HMEIOIIME TPYNIy Mo dJekTpoOe3omacHoctd ©He Huxe I,
MOATBEPKACHHYIO 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. Ob6aacTs npuMeHeHUst

Hactosammue MeTtoauueckue peKOMEHIAUHU ONPEAEIIAIOT OO0IIHUE MOJIO0KEHUS
[0 OpraHu3aly NPOQUIAKTHUKU I0XKApOB OT 3JIEKTPOOOOPYIOBAaHUS B IKHIIBIX
U OOIIECTBEHHBIX 3/IaHUSAX C IPUMEHEHNEM TEXHUUECKUX CPENICTB.

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

OCHOBHBIMM 3a/lauaMH HUCIIOJHUTEIBHBIX OpPraHoB CyOBeKTOB Poccuiickoi
denepanun, OpraHoOB MECTHOTO CaMOYyIIpPaBJICHNUS, OpraHu3aluu,
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.

Hacrosimme  meTonuyeckwe pEeKOMEHJALMH  MOTYT  OBITh  MPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U ape€HIAaTOpaMH MOMEIIEHUN I MPOBEACHUS
CaMOCTOSITEJIbHOM TMEPBUYHOM OLIEHKM COCTOSIHUSL TMOXapHOW 0e30macHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYT0BaHUS.

B Hacrosmmx MeToanyecknx peKOMEHIAUMIX MO TEXHUYECKUMU CPEICTBAMHU
NPOQUIAKTUKYA TMOXKAPOB MOHUMAIOTCS aNapaThl 3alIUThl ANEKTPUUYECKUX LIETIEH,
TEIUTIOBU3MOHHAs INarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmme wmeronuueckue peKOMEHAALUMU HE SABIIOTCI  PYKOBOJACTBOM
[0 IPOEKTUPOBAHHUIO AJIEKTPOYCTAHOBOK 3JaHMM W  MOHTaXy amnmnaparoB
AIIEKTPUYECKON 3aLUTHI U APYTUX TEXHUYECKUX CPEACTB.

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

Hacrosime MeToaudeckue pEeKOMEHAAMU HE SBISIIOTCS HOPMATHBHBIM

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 CONMPOTHUBIIEHUE M IMEPErpy3ka LENU MOKET IMPUBECTU
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE 3aMbIKaHHE MOXKET TPUBECTH K TEPEerpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JEKTPUUECKOM IyTH, K MEPEX0ay dJIEKTPUUECKOTO TOKa
Ha METAJUTMYECKHE 3a3€MJICHHBIE KOHCTPYKIIMH 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, XOTS HEPEIKO OHO MOXET OBITh
U CJIEJICTBHEM KaKOW-T10O0 APYyroi aBapuiHON CUTyallud B AJIEKTPUUYECKOM LIeTIH.

KopoTkoe 3amblkaHWe B JJIEKTPUYECKHX LEMAX MOXKET BO3HUKHYTH
B pe3yJIbTaTe 3aMbIKaHUs MEXAy ()a30BbIM U HYJIEBBIM MPOBOJHHUKAMHM, 3aMBIKAHUS
¢dha30BOro MPOBOIHUKA HA «3eMTIo» [3].

NHbpIMM  cliOBamMHM, KOPOTKO€ 3aMbIKAHME BO3HMKAE€T IIPU COCIMHEHUH
AIEKTPUYECKUX IPOBOJIOB C HAPYLIEHHOW M30JISLMEN, COPUKOCHOBEHUU ITPOBOJOB

C MCTAUNIMYCCKHMMH 3a3€MJICHHBIMH KOHCTPYKIHAMU BHaHHﬁ U COOPYIKCHHUMH,
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NONaJaHNM Ha OrOJIEHHbIE MPOBOAA MOCTOPOHHHX METAJUIMYECKUX IPEAMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
IIEKTPOYCTAaHOBOYHBIX U3JEIINN.

IIpy KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOI'OKPATHO YBEJIMYMBACTCS CHUIA
TOKA B LIETIH, IPOUCXOAUT 3HAYUTENBHOE BBIJICICHUE TEIUIA, 3HAYUTEIIBHO BO3PACTAET
TEeMIIepaTypa TOKOIMPOBOIAIIMX W, YTO HNPUBOAMUT K PACIUIABICHUIO H3OJIALMH
IIEKTPUYECKUX IIPOBONOB M Kabened M €€ MOCIENyIOIEMY BOCIUIAMEHEHHUIO.
KopoTkoe 3aMbIKaHHE, KaK IPaBUIIO, COMPOBOXKAACTCS XJIOIKOM, PACILIABICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM PpACKAJEHHBIX YaCTUI[ U3 30HBI KOPOTKOIO
3aMBIKaHMS C MOCIEAYOIIHUM BOCINIAMEHEHUEM OKPYKAFOIIUX ITPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMblKaHUE B KBAapTUpE, [OME, OOIIECTBEHHBIX 3JaHUSAX — OTO
NOBpEXJIeHNE H30sAuud. [loBpexaeHWEe U30I0UM 4Yalle BCEro IPOUCXOAUT
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].
M3onsuui0 MOTyT MOBPEAUTh TPbI3YHbl WM JOMAIlHUE >XKUBOTHbIE. Emie onanHa
IPUYMHA KOPOTKMX 3aMBIKAHUH — TEpPErpeB M, KakK CIEACTBUE, pa3pylICHHE
W30JISL Y.

HcrouHnKaMy 3aXKUTaHus NPH KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBJISATHCS
packaneHHble (ropsliMe) 4YacTUUbl M Kallld MeTajyla NpH  PacIUIaBICHHUH
B ABAapUMHBIX pPEKHUMAX >KWJI TPOBOJAOB (KabOeyed) WM TpH pa3pylICHUU

AIEKTPOIIPHUOOPOB.

Ilepezpy3ka 3nekmpuueckux cemei

CoBpeMeEHHBIE KBAPTHUPBI M JIOMA HACBIIIEHB MHOMXECTBOM JJIEKTPUYECKHUX
npubopoB. YacToll NpUYMHON BO3HUMKHOBEHHUS IMOXKAPOB SBISETCA NEperpyska
BJIEKTPOCETEN.

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

Haunbonee wyacToil NpUYMHON, BBI3BIBAIOIIEH TMEpPErpy3Ky dSJIEKTPUUYECKUX
Hernen B )KWIbIX U OOIIECTBEHHBIX 3[IaHUSX, SABJISIETCS BKIIOYEHHUE 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,)

bonpiioe mepexogHOe COMPOTHUBIEHHWE — 3TO COMNPOTUBICHHE Y4YacTKa
IEKTPUYECKOW IIeMMM B MECTE COCIWHEHHUS OTACIBbHBIX JJEMEHTOB (MecTa
COCJIMHEHUS TPOBOJOB, MOJCOCAUHEHUS] 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
nociie 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
CKpPYTKa MPOBOJIOB C aTIOMUHUEBBIMU U MEJHBIMH JKMJIAMH ), B MECTaX MOIKIIOUCHUS
IpPOBOJIOB K ammaparam 0e3 CHeluajbHBIX 3aKMMOB M  HAKOHEYHUKOB,
B BBIKJIFOYATENISAX, INTENCEIbHBIX pa3beMax (pPOo3eTKax, BUIIKAX) Ha KOHTAKTHBIX
AJIEMEHTaX MPH CHIKEHUW TPHUJIATaeMBbIX JIJIS BKIIFOUCHHS YCUIIMH, HEOBKIIOUCHUS,
MOATOPAaHUSI W T.MI., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C IMOMOIIBIO PE3hOOBHIX
COCMHEHHUI B DJIEKTPOOOOPYAOBAaHUU, B KOTOPOM B TpoIlecce padOTHI MPOU30ILIO
oclla0JIeHre KOHTAKTa.

HemnocpencTBeHHbIM HCTOYHUKOM 3a)KUTAHUSI B OTOM CIIy4ae MOTYT OBITh:
DJIEMEHTBI DJIEKTPOYCTAHOBOK, HArpeThie JI0 BBICOKOW TEMIEpaTyphl TEILUIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B  MecTe OOJBIIOr0o  TMEPEXOJAHOTrO
COTMPOTHUBJICHUS;  DJICKTPHUYCCKHUE  HMCKPHI WM  YaCTHUIBI  PACTUIABIICHHOTO
¥ HAKaJeHHOTO MeTala, BO3HUKAIOIINE B MECTE «IUIOXOT0» DJIEKTPHUIECKOTO
KOHTaKTa.

Kpome Toro, 60ibI10€ MEPEX0HOE COMPOTHBICHUE MOXKET ObITh MPUYUHON

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKAHM.

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

pacnpocTpaHEHHOE SIBJICHUE W TPOUCXOIUT KaK IPH HOPMaJIbHON paboTe OTAEIbHBIX
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MOTPEOUTENICH DIEKTPUUECKON DSHEPruM, 4dalie BCero MNpUOOPOB HUMEIOLIUX
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 TIPOBOJOB MEXKIy COOOM 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 MATEPHUAJIOB.

HckpoBoil pa3psia MOKET 00pa3oBBIBATHCA MPHU U3JIOME KWJIbI Kabens u3-3a
YCTaJOCTH METajlla, pa3pbiBa MPOBOJHUKA MPU YPE3MEPHOM PACTSLKCHUU Kades,
00 TIPU MOBPEXKICHUH >KUJIBI IIOCTOPOHHUM TpeaMeToM. B moBpexnéHHON Kuiie
BO3HUKACT MaJIbId 3a30p, MPOOMBACMBIM pabOUYMM HAMPSHKEHHUEM, MO3TOMY TOK
0 TaKOMY KaOellro MpoJIoJKaeT MPOTEeKaTh, U OCTAéTcs OJU30K K HOMHHAIBHOMY
3HAQYEHUI0. B 3a3ope BO3HMKAEeT JOyroBOoM paspsl, COINPOBOXKIAKOLIUKCA
WHTCHCUBHBIM BBIJICICHUEM TEIJIa, YTO MPUBOAUT K AAJIbHEHIIEMY pa3pylICHUIO

N300 1UHN Ka0es U ero BO3IrOpaHuUIo.

Idnekmpuueckan oyza

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOWYUBOTO AJIEKTPHUUECKOTO
pa3psna MEXIy IBYMs METAJUIMYECKUMHU 3JIEMEHTaMH 3JIEKTPUYECKON YCTaHOBKH,
MMEIOIMMHU Pa3Hble MOTEHIMAbL. B 35IeKTprUiecKkoi ayre NpoOuCXOAUT HHTCHCUBHAS
MOHM3alMsl ra30BOro NPOMEXKYTKa, IUIABIEHUWE W ropeHue Mmeramia. 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 BOCIUIAMEHHTHh MPAKTUYECKU JFO0OM
TOPIOYMI MaTepuaj, CONMPUKAcasCh C HUM HETMOCPEJICTBEHHO, a TaKXKe MOCPEICTBOM
JIYYUCTOM TETIOTHI.

VYcroltunBass  sjekTpuueckas — Jayra  HMHOTAAa  MOXET  BO3HUKaTh B
aneKTpornpoBoaax. IIpu ayekTpudeckon Ayre Mo MHensM 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 BJIeKTpI/IIIGCKOfI 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
paspszax; 3JIeKTPOMarHUTHOW UHIYKIIUU U JIp.

[ToskapHasi OMacHOCTb TEpPEHAIPSKEHUSI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHM, MOXET TPOSBIATHCA B  CICAYIONMEM: TIOBBIIMICHAH BEPOSTHOCTH
BO3HMKHOBEHHUS KOPOTKOTO 3aMBIKaHUS; YBEIWYEHWH TOKOBOW HArpy3Ku Ha
OTIEIBHBIX yYacTKaxX »dJCKTPUYCCKONM TIIeMd W BO3MOXXHOCTH BO3HHKHOBEHUS
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
OKpYXalole ero cpeapl, YTO JOJDKHO OO0ECneYnBaThCA  KOHCTPYKIIMEH
AJIEKTPOINIPUOOpPa, BHIOOPOM  KOMIUICKTYIOIIMX M3JCIUN U MaTepUalioB ¢
TEMIIEPATyPHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIMMU TEIUIOBOMY PEXKUMY
pabotel. Ilpm 3TOM  XapakTEepUCTHKaMU  MO0KAapOOE30MACHOCTU  SIBIIAETCA
COOTBETCTBHE TEMIEpPATypbl HAa OCHOBHBIX 3JIEMEHTaX 3JIEKTPUYECKOro Mpudopa
JOTTYCTUMBIM 3HaUCHUSIM, KaK B pabo4yeM, TaK U B aBapUHHOM PEKHUME €ro paOdOTHI.

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

OCHOBHBIMH TIPHYMHAMH BO3HUKHOBEHHS TOXKAapOB OT JJICKTPUYCCKUX
W3JICJIUN SIBJISIFOTCS: KOPOTKOE 3aMbIKaHUE B IPUOOpAX U IIHYpax MUTaHUs, OOIBIIOE
MEePEeX0qHOE COMPOTUBIICHUE, TIEPETPY3Ka, UCKPEHHE, HAPYIIICHUE TETJIOBOTO PEXXUMa
paboTel  snekTponpubopa  (YXYHAIIEHHBIM  TEIUIOOTBOJ),  HEMOCPEIACTBEHHOE
CONMPUKOCHOBEHHE HATrPEThIX TOBEPXHOCTEH AJIEKTPONPUOOPOB C TOPIOYUMU
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 Poccuiickoin deaepanuny.

[IyHkT 2 yKka3aHHBIX HM3MEHEHUM BBOAUT B IlpaBwia mpoTHBOMOKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — I[I1P) HoBbIil myHKT 2.1 cieayromiero
conepkanusi «PykoBoauTens OpraHu3alMd O0OECIEYMBACT 3KCIUTyaTallUio0 3JaHUH,
COOpPY’KEHHI B COOTBETCTBUU C TpeboBaHusAMHU DeepanbHOro 3akoHa « TexHuuecKkui
permaMeHT o TpeOOBaHMSIX TMOXKApHOM Oe30macHOCTH» U (WJIKM) HPOEKTHOM
JOKYMEHTALUN.

C 7 auBaps 2023 r. Bctynwid B cuiy [IpaBuna TeXHHMYECKON 3KCILTyaTaluu
ANIEKTPOYCTAHOBOK TMOTpeOUTeNe »siekTpuueckoit sHeprum (mainee — IITD),
YTBEpXKAEHHbIE TmpukazoM MunsHepro Poccum Ne 811  or 12.08.2022
«O0 ytBepxkaeHun IlpaBun TEeXHUYECKOW SKCIUIyaTalluud 3JEKTPOYCTaHOBOK
MOTPEOUTENCH PIIEKTPUIECKON IHEPTUNY.

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

B cootBerctBum ¢ nmynkroM 7 IITO, mpu 3KcCIyatauuu 3JIEKTPOYCTaHOBOK
noTpeduTenh TakkKe JODKEH OOECHeunTh: COJEp)KaHUE dJICKTPOYCTAHOBOK B
UCIPABHOM COCTOSTHUM M UX O€30MacHYI0 dKCIUTyaTalllio; IPOBEACHHE 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 OpraHu3alUyd SKCIUTyaTallid 3JIEKTPOYCTAHOBOK PYKOBOAMUTEINb
notpedutenss  (3a  HCKIIOUYEHHUEM  MHAUBHUIYAIBHBIX  MpEINpUHUMATENCH
U (UBMYECKUX JIMI) OPraHU3AIMOHHO-PACTIOPSAUTEIBHBIM JTOKYMEHTOM Ha3HadyaeT
U3 4YHUCIa AJAMUHUCTPATHUBHO-TEXHUYECKOTO MEpCOHaNa MNOTPEeOUTENs  JULO,
Ha KOTOPOE BO3JIOKEHBI OOS3aHHOCTH MO OpraHU3allMu TPOBEICHHUS BCEX BHUIOB
paboT B DJIEKTPOYCTAHOBKax NOTpeOuTens (nanee — OTBETCTBEHHBIM 3a
AJIEKTPOXO3AUCTBO), M €ro 3aMmecturens. B cioydae ecnu  moTpeOuTENb,
OCYILECTBIISIFOIIAN AKCIUTYaTallMI0 3JIEKTPOYCTAHOBKH, SIBISIETCS WHIWBUIAYAJIbHBIM
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 npouaakTHKU TOKAPOB
OT 3KCIUTyaTUPYEMOrO 3JEKTPOOOOPYIOBAHMS PEKOMEHIYETCS BO3JIOXKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SICTBO WIM HA UHAUBUIAYAIBHOTO MPEANPUHUMATEI,
HEIMOCPEICTBEHHO SKCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKH, a I (PU3HMUECKUX JIULL —
HEIMOCPEICTBEHHO Ha (PM3UUECKOE JIMIO, IKCIUTYaTUPYIOIIEE FIEKTPOYCTAHOBKH.

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 e¢ TmepecMoTpy (aKTyanausamuu); OOECIICUCHHIO BBHITIOJIHCHUS pPEMOHTa H
TEXHUYECKOTO OOCTY>KUBAHUS IJIEKTPOYCTAHOBOK.

B cootBerctBuu ¢ mynktom 14 I1TD, moTpeduTens M0DKEH OPraHU30BaTh U
OCYUIECTBJISTh KOHTPOJb COCTOSIHUS €r0 3JEKTPOYCTaHOBOK, OCHOBAHHBIM, B TOM
quclie, Ha pe3yJibTaTax OCMOTPOB. BhIsBIIEHHBIE 1O pe3ysibTaTaM KOHTPOJIS Ae(EeKThI
000pyZOBaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK AOJKHBI (DUKCUPOBATHCS B KypHaJe
ne(eKTOB C OIpeAesieHHEM OTBETCTBEHHBIX 32 YCTPAHEHHWE JMI M CPOKOB
yCTpaHeHus 1e(PEeKTOB.

B cootBerctBum ¢ mynkrom 23 IITD mnorpeburtens nOmKeH oOeCednTh

POBEJCHNE TEXHUYECKOTO OOCIYyKMBaHHUSI U PEMOHTOB 000PYIOBAaHUS U YCTPONCTB



22

ANEKTPOYCTAaHOBOK.  OObEM  TEXHHYECKOTOo  OOCHy)KMBaHUS W IJJAHOBO-
NPEAYNPEIUTEIIBHBIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JIOJDKEH  ONpPEIESATHCS
HEOOXOMMOCTBIO TIOAICPKaHUSI UCTIPABHOCTH M obecreueHuss 6e30macHoi paboThI
AIEKTPOYCTAHOBOK.

B coorBerctBum ¢ mynkrom 27 IITD y mnoTpebutens B OTHOILIEHUU
AKCIUTYaTUPYEMBIX UM 3JIEKTPOYCTAHOBOK JOJKHA ObITh B HAJIUYUM CIETyIOLIAs
TEXHUYECKasi TOKYMEHTAIUS:

CXEMBI DJIEKTPUUECKUX COCTMHEHUN M TEXHOJIOTUYECKUX CHCTEM, B TOM YHCIIE
HOpMaJIbHbIE (BpPEMEHHBIE HOPMAaJbHBIE) CXEMbl DJIEKTPUYECKUX COCTUHEHUN
AIIEKTPOYCTAaHOBOK 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,
BBITIOJTHEHHBIE B MPOIECCE AKCILTyaTalluM, JOJDKHBI OTPAXaThbCsl HA AIEKTPUUYECKUX
(TEXHOJIOTUUECKUX, HWCIOJHUTENBHBIX) CXeMaX U uepTexkax 3a MOJMNHUCHIO
OTBETCTBEHHOTO 3a OJJICKTPOXO3AUCTBO C YyKa3aHUEM €ro JOJDKHOCTH U JaThl
BHECEHUS U3MEHEHUS.

Ha ocnoBanum nyHkta 31 IITD  cooTBeTCTBHE  BIEKTPUUECKUX
(TEXHOJIOTMYECKUX) CXeM (YepTexkeil) (aKTHUeCKHMM SKCIUTyaTallMOHHBIM JIOJKHO
MIPOBEPATHCSI OTBETCTBEHHBIM 32 3JIEKTPOXO34MCTBO HE PEKE OJHOrO pa3a B 3 roaa
C OTMETKOM Ha HHUX O JlaT€é MPOBEPKHU, YJIOCTOBEPEHHOW €ro MOMAIMKCHIO.
[Ipy HECOOTBETCTBUM HJIEKTPUUECKUX (TEXHOJOTUYECKUX) CXeM (YepTexeil)
(baKTHYEeCKUM HKCITyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJKEH
OBITH OOECIIeUeH MepecMoTp (aKTyalu3aius) yKa3aHHbIX CXeM (4epTExKei ).

[Tynkt 8 usmenenuid B IIIIP BBOOUT B HEro HOBBIM MyHKT 17.1 ciemyromiero
conepxxanusi: «PykoBoauTenb OpraHu3anuyd OO0ECHevYrBaeT BEJIEHHWE M BHECEHHE
uHpopMalMu B KypHAJI DKCIUTyaTalldd CHUCTEM IPOTHBOMOXKAPHOW 3alllUTHI.
JlonyckaeTcsi BeicHUE >KypHaja dKCIUTyaTallid CUCTEM MPOTHUBOIOXKAPHON 3alTUTHI

B 3JICKTPOHHOM BHJIC.


https://docs.cntd.ru/document/565837297#6520IM
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dopma BeleHHs JKypHala SKCIUTyaTallid CUCTEM MPOTHUBOIOKAPHOM 3aIIUTHI
OIpEENIACTCS PyKOBOAUTEIEM O0BEKTA 3aIUTHI.

C umenpio obecrieueHust Oe3aBapuitHON pabOTBHl  AIEKTPOOOOPYIOBAHUS
OTBETCTBCHHOMY 3a 3JICKTPOXO3SHCTBO Ha OOBEKTE 3alUTHl PEKOMEHIYETCS BECTH
KYpHaJ, B KOTOPOM YKa3bIBAIOTCSI:

NepeYeHb KOHTPOIMPYEMOTO JIEKTPOOOOPYIOBAHNS,

JaTa IPOBEPKH COCTOSIHUS TIOXKAPHOU 0E€30MAaCHOCTH AJIEKTPOOOOPYIOBAHHUS,

pe3yJbTaThl MPOBEPKU COCTOSHUS €ro MOXapHOW 0e30MacHOCTH, U3MEHEHUS
COCTOSIHUSI TIOKapHOW O€30MacHOCTH DIEKTPOOOOPYJOBAHUS IO CPAaBHEHHIO C
pe3yabTaTaMu MpeAbIIyIIei MPOBEPKY;

HOpEANPUHITEIE MEphl MO MOBBIIICHUIO YPOBHS IOKApHOH O0€30MacHOCTH
(mpodumakTHUECKUE MEPONIPUATHS, TEXHUYECKOE 00CITYy)KUBaHUE, PEMOHT, 3aMEHa).

®opma BEICHUS KypHaia IpOPUIAKTUIECKIX OCMOTpPOB
AIIEKTPOOOOPYIOBAHUS OIPENENSICTCS PYKOBOAUTENEM OOBEKTa 3alIuTHl. Benenwe
KypHana  NpPOQUIAKTHYECKHMX  OCMOTPOB  DIIEKTPOOOOPYIOBAHUS  MOXKET
OCYIIECTBIISATHCS B AJICKTPOHHOM BHJIE.

OTBETCTBEHHOMY PEKOMEHIYeTCS COCTaBUTh Trpaduk MpodHUIaKTHIESCKUX
OCMOTPOB JIEKTPOOOOPYTOBAHHS.

[leproan9IHOCTH IIPOBE/ICHUS NpOPHIAKTUIECKIX o0crieoBaHmit
PEKOMEHIYETCS YCTaHOBHTH B 3aBHCUMOCTH OT COCTOSHUSI OOBEKTa U CTENECHH
OTBETCTBEHHOCTH, HO HE pexe | paza B ro.

PexomeHyeTcsi mpoOBOIUTH BHEIIAHOBOE MPOQHIAKTUYIECKOE O0CIIeIOBaHUE
OTAENBHBIX DIIEMEHTOB 3JIEKTPOOOOPYAOBAaHUS IMOCIE KAKAOIO HMX PEMOHTAa WU
3aMEHBI.

PesynbTaThl BHEIUTAHOBOTO OOCIICIOBAHUS 3aHOCATCS B XKYPHAJ C yKa3aHUEM
MPUYUHBI 00CIEIOBAHUSI.

PexomeHnayercss mepen TMPOBEICHHEM OYEPEJAHOTO WM  BHEILIAHOBOTO
00CIIeZIOBaHUSI O3HAKOMHUTBHCS C JAHHBIMH TPEABIIYIIETO OO0C/Ie0BaHUs. ITO
MIO3BOJIMT MPOCIICIUTh TUHAMHUKY ITOKAPHOW 0€30MaCHOCTH 3JIEKTPOOOOPYIOBAHUS U

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

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

Bce onepammu ¢ anektpoo0opyaoBaHEM (MOHTaX ariapaToB dJIEKTPUIECKOM
3aIllUThI, TEPMOUHIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITYKUBAHUE,
PEMOHT, 3aMeHa) JOJDKHBI IPOBOJUTH KBaJU(UIMPOBAHHBIC  CIICIIHMAIUCTHI

06CHY)KHB3IOH1€I>'I OopraHu3aluu.

3.2. [IpopunakTuyecKue MEpONPUATUHSA

K npodunaktuyeckum MEpONpHUITHSAM 1O MPEAYNPEKICHUIO TOXKAPOB
OT 3JIEKTPOOOOPYIOBAHUS KUIIBIX U OOLIECTBEHHBIX 3IaHUM CIIEyeT OTHECTH:

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

- IPUMEHEHNE TEPMOUHIUKATOPOB U MEPUOUUECKUIN KOHTPOJIb KX COCTOSIHHUS;

- IPUMEHEHNE TEPMOCHCTEM,;

- IEPUOINYECKOE IIPOBEJICHUE TEIJIOBU3NOHHOM JUArHOCTUKH
HKCIUTYaTUPYEMOTO 3JIEKTPOOOOPY10BaHUS;

- KOHTPOJIb COCTOSIHUS UCIOJIb3YEMbIX 3JIEKTPONPUOOPOB, SIEKTPONPOBOAKU U
AJIEKTPOYCTAHOBOYHBIX U3CIUH.

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
M0 OXpaHe TPpY/ia MPU IKCIUTyaTaIUU JIEKTPOYCTAHOBOK.

TepMouHIUKATOPHI, MPEUMYILIECTBEHHO, CJIEAYyeT pa3MellaTh Ha KOHTAKTHBIX
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
pa3MeniaTh TakuM 00pa3oM, YTOOBI TEPMOUHIUKATOPHBIC METKH TeMIepaTypHOH
IIKaJIbl  ObUIM  XOPOIIO BHUAHBI TPU  TPOBEJAECHUM BHU3YaJIbHOTO 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 TepMOMHIMKATOPOB HEOOXOJMMO IMPOU3BOJIUTH B COOTBETCTBUU
C MHCTPYKLIMEH 10 KCIUTyaTalluii TEPMOMHANKATOPA.

B nponecce MOHTa)ka HE JOITYCKAETCS:

- MEXaHMYECKOE MOBPEXKICHUE TEPMONHIMKATOPHON HAKIICHKH;

- HAHECEHHE TEPMOMHJIMKATOPOB Ha 3JEMEHTHl 3JIEKTPOOOOpYI0BaHMUS,
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 IEKTPOOOOPYI0OBAHUS C COOJIIOICHUEM TPpeOOBaHUM 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 MEXAaHWYECKUX TOBPEKICHUN TEPMOMHANKATOPOB, MX OTKJICHBAHUIO
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
NePUOANYHOCTH

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 paboTOCIIOCOOHOCTH.

1 pa3 B 3 mecsia

[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 (M3MEHEHHUS [[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» ycTpoOWCTBO
JIOJDKHO CpaboTaTh.

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,
BXOJIIIEr0 B KOMIUIEKT mocTaBku. llpum Haxaruu Ha

1 pa3 B 3 mecsna

[Ipu oOHapyKeHUU HEUCIPABHOCTHU MPOU3BECTH
3aMEHY YCTpOICTBa
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Texuunueckue Pexomennyemas HelicTBus IpU 00HAPY:KEHUU
I[IpoduaakTnyeckoe MmeponpusiTue
cpeacTBa NEePUOANYHOCTH HEHCIPABHOCTH
KHOTKY «TecT» yCcTpOHCTBO JOJKHO cpaboTaTh.
[Ipy BKJIIOYEHHMH TECTOBOI'O YCTPOMCTBA B PO3ETKY
3allMIIaeMOH 1EMU YCTPONUCTBO JOKHO CpaboTaTh.
VYerpoiictBa  3amuThl | BusyanbHbsili 0CMOTP. 1 pa3 B 3 mecsua | 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 MapKHpPOBKE MapaMeTpaM JJIEKTPUUYECKOI
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 N3rOTOBUTEIIA. TEPMOUHIUKATOPA.

OTcyTCcTBHE U3MEHEHUS [IBETa TEPMOUHIUKATOPOB. B ciy4ae M3MEHEHUS 1BETa
TEPMOWHIMKATOPAIIPOU3BECTH  JIEUCTBHUS  TIO
pazneny 4.3  HacTOSUIMX  METOJUYECKUX
PEKOMEHTalHi.

Tepmocucremsl BusyanbHblil 0CMOTP. 1 pa3 B 3 mecaua | [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 pazaB | 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
NEePUOIHYHOCTD

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 Pexomennyemas 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 xaxapim | [Ipu oOHapyXeHHMM HEHCIPABHOCTH BBIBECTH

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

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

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

LBETa WU OIUIABJICHUS M30JIALMH IPOBOJOB U IIHYPOB 3KCILTyaTaluuu

MATAHUSA, (M3MeHeHust
KOHTAaKTOB.

He nmomkHO OBITH MOBPEXICHUS M3OJSALUUA MMUTAIOIINX
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 10 HANPSIKEHUIO U TOKY.

Hcnonp3oBath 3ieKTponpuOOp 1O HA3HAYEHUIO B

COOTBCTCTBHH C HHCTPYKHHeﬁ 110 SKCILTyaTalluu.

CIEIOB TIEeperpena 1IBETA)
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Koumpons cocmoanusa cucmemul 3a3emneHus

B mpouecce skcruryatanu 3JIEKTPOYCTAaHOBOK BO3MOYKHO BO3HHKHOBEHHE
HEHUCNPABHOCTEN Y ABAPUMHBIX CUTyalli, IPUBOIAIINX 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 SBJISIFOTCS TMPOBOJHUKAMU 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
YYUTHIBATBHCS TIpU BBIOOpE MaTepuanoB. Tak, s mpyTa, OIMHKOBAHHOTO ATOT
mapamerp COCTABISIET 6 MM’, ISt npyTa u3 0OBIYHOTO YepHOTO MeTaia — 10 MM, a
JUIE OpsIMOYTOJIBHOTO mpokata — 48 mm?. CTeHKH TpyO WM TOJKH CTaJdbHBIX
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
ANEKTpOoJa MoAOHUpaeTcs C  ONpeAeNieHHbIM  3amacoM. Takum  oOpaszowm,
o0ecnieunBaeTcs JOCTaTOYHO MPOJOJDKUTENbHAS SKCIUTyaTallusl 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
pacnpeneauTeNbHOTO IUTA U 3aKPEIUIIETCS HEMOCPEACTBEHHO HA €r0 CTEHKE.

JUIsl 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  3JIEKTPOYCTAHOBOK,
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 ONpENENCHUs TEXHUYECKOTO COCTOSHMS 3a3€MILIFOLIETO yCTPOMCTBA
JOJDKHBI ~ TIPOBOJUTBHCS  BU3yaJIbHbIE OCMOTpPBI  BHJIMMOM  YacTH, OCMOTPBI
3a3eMJIIOILET0 YCTPOIICTBA C BBIOOPOYHBIM BCKpPBITHEM TpPyHTa, 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 pa3za B 6 MecslleB OTBETCTBEHHBIM 3a
anekTpoxo3saictBo [lorpebutens wiam pabOTHUKOM, UM  YIOJHOMOYEHHBIM.
[Ipy ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXIY 3alllMTHBIM
OPOBOJAHUKOM M 00OpyAOBaHHWEM, HaJIMYWE AHTUKOPPO3MOHHOIO TMOKPBITHS,
OTCYTCTBHE OOpBIBOB;

- I ONpENENIEHUS] TEXHUYECKOTO COCTOSHMS 3a3€MISIFOLIETO yCTPOMCTBA
B COOTBETCTBMM C HOPMAaMH HCHBITAHUNA DIIEKTPOOOOPYIOBAHUS  JOJKHBI
IIPOU3BOAMUTHCS:

N3MEPCHUC COIIPOTHUBIICHUS 3a3€MIIATOIICTO YCTpOﬁCTBa;
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M3MEpPEHUE  HaNpsDKEHUS ~ OPUKOCHOBEHHMST (B DJIEKTPOYCTAHOBKAX,
3a3eMJISIIOIIEE YCTPOMCTBO KOTOPBIX BBHIMIOJIHEHO MO HOpMaM Ha HamnpsKeHUe
MPUKOCHOBEHUSI), MPOBEpPKA HAIUYUSl LENU MEXKIY 3a3eMIISIONMM YCTPOHCTBOM
U 3a3eMJSIEMBIMH 3JIEMEHTaMH, a TaKXKe COCJUHEHUN €CTECTBEHHBIX 3a3eMIIMTENIeH
C 3a3EMJISIOIIUM YCTPOKUCTBOM;

U3MEpPEHHE TOKOB KOPOTKOIO 3aMbIKaHUSl AJIEKTPOYCTAHOBKH, IPOBEpKa
COCTOSIHUSI POOUBHBIX MPEIOXPAHUTENCH;

U3MEPEHHUE YIENBbHOIO CONPOTHBICHHS TPYyHTa B pPailOHE 3a3eMIIIOIIErO
YCTPOUCTBA;

- U3MEPEHUs MapaMeTPOB 3a3EMIIAIONIUX YCTPOWUCTB - CONPOTUBIICHUE
3a3eMJIAIOLIETO YCTPOICTBA, HANPSYKEHUE MPUKOCHOBEHUS, IPOBEPKA HAIMYHUS LETU
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 1O JOBEJACHUIO IapaMeTpOB
3a3eMJISIOIIUX YCTPOUCTB 10 HOPMATUBHBIX;

- TMpU WCHOJB30BAHMM B JJIEKTPOYCTAHOBKE YCTPONCTB  3alIUTHOIO
otkiodeHus (nanee - Y30) goKHA OCYIIECTBISATHCS €ro MPOBEpPKa B COOTBETCTBUU
C pPEKOMEHJaUsIMU 3aBO/Ia-U3rOTOBUTES u HOpMaMU UCTIBITAHUN
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 UCTIOJIHEHUSI U CEUCHUIO TOKOITPOBOSIIINX JKUJL.

[Ipu BBIOOpEe THNA WCTOTHEHUS Kabenel uisi OOBEKTOB Pa3IUYHOTO
HAa3HAUYCHUS MOXXHO BoOcCToJb3oBaThcsi TpeOoBanusimu ['OCT 31565-2012, B
COOTBETCTBHUHU
C KOTOPBIM B HOPMATHMBHOW JTOKYMEHTAIlMd HAa KaOeIhbHOE H3JENHE JODKHA OBITh
yKazaHa 00JlacTb €ro MNPUMEHEHMsSI C Y4YeTOM IIOoKa3zarejied OMacHOCTH W THIa

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

npejCcTaBiIeHHas B TaOnuIe 4.

Taoauna 4

Hpel/IMyHIeCTBeHHBIe 00J1acTH NMPUMEHCHUSA Ka0eJbHbIX I/I3IleJII/1ﬁ C

YY€TOM UX THIIA UCIIOJTHCHUHA

Kiace
Tun ncnonueHus N
xaGemsroro manemuy | O7¥APHOH [IpeumymiecTBeHHast 00,1aCTh TPUMEHEHUS
OIIaCHOCTH
be3 o603HaueHUs 01.8.2.5.4 JJ1st OMMHOYHOM MPOKITIAIKU B KaOENBHBIX COOPYKECHUAX U TPOM3BOJCTBEHHBIX
nomenieHusix. [ pynmosas mpokaaska pa3pemaeTcsi TOIbKO B HAPYXKHBIX
3JIEKTPOYCTAHOBKAX W MPOM3BOJICTBEHHBIX MOMEIIECHHAX, TI€ BO3MOKHO JIHIITh
MEePHOINYECKOE MPUCYTCTBHE 0OCITYKUBAIOLIETO MIEPCOHAIIA, IPU 3TOM
HEO0OXO0/IMMO IIPUMEHSTh MACCUBHYIO OIHE3aIUTy
Hr(A F/R) IM1a.8.2.5.4 | Jlns mpokIamku, ¢ yaeToM o0beMa roprodeil Harpy3Kku Kadese, B OTKPBITHIX
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
Hr(D) [14.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2 | Anst npokyanku, ¢ yieToM o0beMa roproueil Harpy3ku kadenei, 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
ar(A F/R)-HF [Ma.8.1.2.1  [/lns npoknaaku, ¢ yueToM o0beMa roprodeit Harpy3ku kadeseil, Bo BHyTPEHHHX
ur(A)-HF [116.8.1.2.1 |27meKkTpoycTaHOBKaX, a TaKKe B 3AaHUSIX U COOPYKEHHUAX C MaCCOBBIM
Hr(B)-HF M.8.12.1 npeObIBaHKEM JIIO/IEH, B TOM YnCiie B MHOTO()YHKIIMOHAIBHBIX BEICOTHBIX
(C)-HF H3.8. | '2'1 30AHUAX U 3MaHUSIX-KOMIUIEKCAX
Hr(C)- .8.1.2.
Hr(D)-HF [14.8.1.2.1
Hr(A F/R)-FRLS [Ma.7.2.2.2  |Jlns npoknaaku, ¢ yueToM o0bema roprodeii Harpy3ku kabeneii, B cuctemax
ur(A)-FRLS [116.7.2.2.2 |TpoTHBOMOXAaPHOM 3aIIUTHI, a TAKKE APYTHX CUCTEMAX, KOTOPHIE TOIKHBI
ur(B)-FRLS 27222 COXpaHATh PabOTOCIIOCOOHOCTD B YCIOBHUSX T0OXKapa
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
Hr(A)-LSLTX 1116.8.2.1.2 |AETCKMX HOIIKOMBHBIX M 00Pa30BaATENbHBIX yIPEKICHUH,
#r(B)-LSLTX 28212 CHeLUATM3UPOBAHHBIX JOMAaX MPECTAPENbIX U HHBAINIOB, OOJIbHALAX, B
B CHAJIbHBIX KOPIycax 00pa30oBaTelIbHbIX YUPEIKICHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx [13.8.2.1.2 JETCKUX yupeskieHHuil
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTX IMla.8.1.1.1
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Kiace
Tun ncnonueHus .
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)-FRLSLTx |I11a.7.2.1.2 | lna npokiaaky, ¢ yueToM o0beMa roprodeil Harpy3ku kabenei, 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 PadOTOCIIOCOOHOCTDH B YCIIOBHSIX TOXKapa, B 3aHUSX JIETCKUX
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 HOMUHAJIBbHBIM 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
TOPEHUE W BBHINIOJNHATHCS KaOemsMH W TPOBOJAMH C JKWJIAMU W3 MEAW WM
aMIOMUHUEBBIX cIIaBoB Mapok 8030 u 8176, mMHONPOBOAAMU C MEAHBIMU IIMHAMU
B cootBerctBuM 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 moKHBI OBITH HE MEHEE YKa3aHHBIX B TaOmuIe J;

Taoauna 5
CeueHusi TOKONPOBOJSIIIAX MeIHBIX KUJI H KHJI U3 ATIOMMHHMEBBIX CIIJIABOB
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

JIuHuYM TpyNnoBBIX ceTel OCBELICHUS 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

- IPU COCAMHEHUH MTPOBOJIHUKOB C JKUJIAMU U3 AIIOMUHUEBBIX CIIABOB MapoOK
8030 m 8176 c >IEKTPOYCTAHOBOYHBIMU W3JCIUAMM, allaparamu 3alluThl U
CYETUMKAMH PEKOMEHJIYETCS HCIO0JIb30BaTh COCAUHUTEIbHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeOoBanusmu 'OCT 31604 nins koMMyTauuu NPOBOAHUKOB U3
AITIOMUHUEBBIX CIVIABOB C KOHTAKTaMHU JIJIsi TPOBOJIHUKOB U3 MEH.

st obecrieueHus HaJICKHOCTH KOHTaKTHBIX COEJIMHEHUN B
pacrpenenuTeabHbIX KOpoOKax clenyer OCYLIECTBJIATh COCIMHEHHE
TOKOIIPOBOSAIIMX KWJI U3 CIUIAaBOB atfoMuHHs Mapok 8030 m 8176 mpu momounm
BUHTOB WJIM QJIIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOIb30BaTh CBAPKY.

[Ipu MoHTa)ke OTBETBIISIEMBIX Kaleliel C KUJaMU U3 aJTIOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 10MKHBI IPUMEHATHCA C)KMMBI C OIIMHKOBAHHBIMM KOHTAKTAMU.

[Ipy BBINOJIHEHUU COEIUHEHHWI B AJIEKTPONPOBOJKAX C TOKOMPOBOISAIIMMHU
KUJAaMH W3 CIulaBoB  amomuHua Mapok 8030 wu 8176, ecom  Tun
AIEKTPOYCTAHOBOYHBIX M3JACIHUA COJACPNKUT MEIHbIC WU JIATYHHbIC KOHTAKThI, IJISI
oOecrieueHUsT CTAaOUJIBHOCTH KOHTAaKTHOTO COEAUHEHUSI CJIEAyeT MPUMEHSTh
AIEKTPOIPOBOJIAIIME CMA3KHU.

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

MenHblii TPOBOJITHUK MEHBIIIE TOJIBEPracTCsi OKUCICHUIO U CIIOCOOEH JI0JIroe
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB IPU COEAUHEHHUHM B PACHPEICIUTEIbHBIX
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 DJICKTPUUECKHUE CETH JIOJDKHBI OBITh HE PACIIPOCTPAHSIONIMMU TOPEHHUE 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
TOKOMPOBOSIIUMU  KUJAMUA U3 AJIOMUHUEBBIX CIUIaBOB ISl  OpraHU3alvu

BHYTPCHHUX CGTCfI, HO HAKJIaAbIBACT HA UX MOHTAX JOIIOJTHUTCIbHBIC OIrPaHUYCHU.


normacs://normacs.ru/10Q04#000000000000000000000000000000000000000000000000007D20K3
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Jliist obecniedeHnsi HaIeKHOCTH DJIEKTPONPOBOAOK B 37aHUSX, BBITIOHICMBIX
MPOBOJAMU U KaOeJIsIMU ¢ TOKOIIPOBOASIIMMU KUJIAMHA U3 CILJIABOB JIIOMUHMUS, TIPU
MOHTa)K€ JOJDKHBI ~ HCIIOJNB30BAThCSl  JTUOO  AJNEKTPOYCTAHOBOYHBIC — W3JICIHS,
KOHTaKTHBIEC TPYIIbI KOTOPHIX MMEIOT CHEIUalbHbIE MOKPBITHS, 00eCreunBalome
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 UCTIOIB30BAaHUYU CEPUITHO BBITYCKAEMBIX B
CTpaHE yCTAHOBOYHBIX M3JEIUN  JIOJDKHBI MPUMEHSATHCS  JOTOJHUTEIIbHBIC
TEXHUYECKUE CPEICTBA, 00ECIIEUNBAIOIINE CTAOMIBHOCTh KOHTAKTHBIX COEUHEHUH.

[Ipy  KOpPOTKOM  3aMbIKAHMM  MEIHBIE  JKWJIBI  SABJISIOTCA  Oojee
MO’Kapo0Oe30MacHbIMU, YE€M KUJIbl M3 ATIOMHUHHUEBBIX CIUIABOB 32 CYET MEHbIIEH
3Q)KUTATEIBHOW CIOCOOHOCTH YacTHI[ MEIU [0 CPAaBHEHHUIO C 3a)KUTaTeIbHOU
CIIOCOOHOCTBIO YaCTHIL ATTFOMHUHMS.

C ToukM 3peHus MOKapHOM O€30MacCHOCTH, MPEANOYTUTEIBHBIM SIBISETCA
MPUMEHEHHUE KaOEIbHBIX U3JIENIUNA ¢ METHBIMU TOKOMPOBOIAIIIUMHU JKHIIAMHU.

Ha noxxapHy1o 6€301acHOCTB 3JIEKTPOIIPOBOJIKH BIMSET MPAaBUIIBHOCTH BHIOOpA
CEUEHMS TOKOIIPOBOIAIINX KU KaOeneil. HeBepHbIil BBIOOp cedeHUst Kabemas: MOKET
MIPUBECTH K €ro IMEpPErpeBy, OIUIABJICHUIO M3OJISAIMU U €€ BOCIUIAMEHEHHUIO WIIH K
KOPOTKOMY 3aMBIKaHHIO C TTOCIEAYIOIIUM BO3TOPAHUEM.

OCHOBHBIM MMapaMeTPOM, KOTOPBIM HEOOXOAMMO YYUTHIBATH MPU pacyeTe
ceueHMs] Kalens SBISETCA JJIMTEIbHO JOMYyCTUMas TOKOBas Harpyska, T.e.
MaKcUMaJibHasi BEJIMYUHA TOKA, KOTOPYIO Kabeslb MOXKET MPOMycKaTh O€e3 meperpesa B
TEUEHHUE JITTUTEILHOIO BPEMEHHU.

PacuetHbie  dneKTpuYECKHE€ ~ HArpy3Kd JUISI  Pa3IMYHBIX — KUIBIX U
OOIIECTBEHHBIX 3/1aHM npejicTaBieHbl B paszaene 7 CII 256.1325800.2016.

JIist IpoBeIeHHsI CaMOCTOSITENIBHOTO pacyeTa CeYeHUs Kalens Mo TOKY s
4aCTHOTO JjoMa (KBapTUPhI) HEOOXOIUMO BBITIOTHUTH CIAEAYIOITUE JEeHCTBUS:

- ONpENEeIUTh CYMMAapHYI0 MOIIHOCTh BCEX JJEKTPONPUOOPOB, KOTOpHIE
OJTHOBPEMEHHO MOTYT OBbITh BKJIFOUEHBI 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 3JnekTpornpudopos (P, BT) Bblumcnsercs xak cymma
MOIIIHOCTEW OTAETBHBIX MPUOOPOB, KOTOPHIE MOTYT OBITH BKIIIOUEHBI OJJHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOTO 3JICKTPUYECKOTO MpHOOpa YKa3bIBAIOTCSI B €O

MaCIopTe, pPYKOBOACTBC I10 3KCILTyaTallliu U T.II.

Pacuer cumel Toka (I, A) mnporekaromero mo KaOelr0 MPOBOIUTCS 10

dbopmymnam:

s onHo(azHol cetu HanpspkeHueM U =220 B
j=Kn
U-cos@

mutst Tpexdasznoit cetu Hanpspkenrem U = 380 B
P

. - S
—JS'_-U -cos@

JUTs1 OBITOBBIX AJIEKTPONPUOOPOB COS = 1.

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

JIJIsl TIOBBITIICHUST TIO’KapHOW OE30MMacCHOCTH, B pacueTe JId YacTHOTO JoMa
(KBapTUpPBI) 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.
Ecnm okaxkeTcss 9To pacyeTHOE W TaOJIMYHOE 3HAYEHUS TOKOB HE COBMAMAIOT, TO B
ATOM Cily4yae BBIOMpAIOT OJiKaiiiiee OoJblee 3HAUYCHUE CEUEHUsI TOKOTIPOBOISIIICH

JKUJIBI Ka0eJIs.

Tadauua 6
Br100p ceyeHusi NpOBOAA MO BeJIHMYNHE TOKA
CeueHite MenHble )KUIBI 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 Kabenen
TOKonpOBonﬂg_uei/'I Hanpsokenue, 220 B Hanpsixenue, 380 B
KUIIBI, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, 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 npuxoauTCs peliaTh 00paTHYIO 3ajady, KOrjaa JUisi U3BECTHOIO CEYCHMSI
MPOBOJHMKA, TPOJOKEHHOIO B JIOME€ WIM KBapTHpe, HEOOXOOUMO HaWlTU
MaKCUMaJIbHO JOMYCTUMYIO Harpy3ky. B aTom ciydae, mo Tabnuuam JJjisi JaHHOTO
CEUYCHMS] TOKOIPOBOJAIIEH >KWIIbI KaOelss HaXOJuM MaKCHUMaJIbHO JOMYCTUMYIO
Harpy3Ky. 3aTeM 3Hasi MOIIHOCTH 3JIEKTPUUECKUX MPUOOPOB, OMpEeIsieM, KakKue 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 BKJIIOUATh B OJHY PO3ETKY WM MOAKIOYATh K OJHOMY BBIKJIFOYATEIIO

Harpy3ky oosiee 16 A, uto 115t ogHOGA3HON CETH COOTBETCTBYET 3,5 KBT Hemb34l.
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3.3. HeicrBus npu o0Hapy:KeHUuMn aBapuUilHOIO pexumMa
B 3JICKTPOO0OPYA0BAHUU

ABapuiiHBIN PeXUM pabOThI 3KCIUTYaTUPYEMOIO 3JIEKTPOOOOPYAOBAHUS MOXKET
IPOSIBISATHCS B BUJE CPaOOTKHU anmapaTroB 3JEKTPUUECKON 3aIIUThI CETH, U3MEHEHUS
[[BETa TEPMOMHJUKATOPOB, OOHApYKEHHsS 30H AHOMAJIBHOIO HArpeBa 3JEMEHTOB
AJIEKTPOOOOPYIOBAaHUS TPU TEIUIOBU3HMOHHOM JMAarHOCTUKE, CpPaOOTKM JaT4YUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHOM pexxrMe paboThl AJIEKTPOIIpUOOpa MOKET
TOBOPUTH TOSBICHUE HA €r0 NMOBEPXHOCTH, IIHYPE W BWIKU IUTAHUS OIUIABJICHUM,
aepopMalm Kopiyca, BOSHUIKHOBEHUH MpU pabOTe HEXapaKTEPHOIo IIyMa U 3amaxa
IIJIABSIIECHCA U30JIALMH.

[Ipu3Haku aBapuitHOrO pexxuMa paboThl AIEKTPOOOOPYI0OBAHUS U IEUCTBUS MIPH

UX OOHapyXEHUU MPEICTABICHBI B TAOIHILIE 7.
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Tadoauua 7
IIpu3Haku aBapuitHOT0 pesKuMa padoThl 3JIEKTPOOOOPYA0BAHNS M 1eHCTBHS MPH UX O0OHAPYKEHUH
IIpu3Hak aBapuiiHOTO pexuMa Bo3moxkHas npuyuHa Pexomenayemble neiicTBust
Cpabotan aBTOMaTHYECKHH BBIKITIOYAaTENlb | KOpoTKOe 3aMbIKaHUE B TIEIH. Oran 1.
[Teperpys3ka B memnu. - YCTAaHOBUTh KakOW THII ~ ammapara 3alluThl  cpaboTan
(aBTOMaTHYECKHI BBIKJIIOYATEIIb, YCTPOMCTBO 3aIUTHI
Cpaboraiio YCTPONCTBO 3aIUTHl | YTEUKa TOKa. mudHepeHIMATEHOTO TOKA, YCTPOHCTBO 3alUTHl OT NEPEHANPSDKCHUS,
mudpepeHIATBHOTO TOKA YCTPOMCTBO 3alIUTHI OT AYTOBOTO Mpo00s (MCKPEHUs1)) UM 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  OOCTOSITEILCTBA IpPU  KOTOPBIX  IIPOU3OILIO
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 HANPSHKEHUS B pabote? Korza 1 ckoibko pa3 cpabaTbIBaiiv anmaparthl 3alIUThI?
HEPEHANPSIKEHHS - IPOBECTH BU3YaAJIbHBIH OCMOTpP 3JIEKTPOOOOPYIOBaHUS (LIHYPbI

NUTAHUS, PO3ETKH, BBIKIIOYATENM, KOHTAKTHBIE  COCTUHEHUS,
COEJIMHUTENIbHBIE KOPOOKH, 3JIEKTPONpHOOphl) HA HAIM4YUE BUAMMBIX
MOBPEXJICHUI (M3MEHEHHE I[BETa WJIM OIUIABICHUE H3OJISIHMH, CIIEIbI
TEPMUYECKOTO BO3AECUCTBUS B pe3ylbTaTe KOPOTKOTO 3aMbIKAHUS,
HCKPEHMUSI, IEPETPY30K);

- €CIIi MpHU BU3YaJIbHOM OCMOTpPE OOHApYKEHbl MOBPEXICHMS, TO
HEOOXOJMMO TPUCTYNUTh K YCTPAHEHUIO TIPUYHMH BBISABICHHBIX
HOBPEXICHUN u PEMOHTY (3ameHe) HOBPEXJICHHOTO
AIEKTPOOOOPYIOBAHHS;

- €CJIM IIPU BU3YaJIbHOM OCMOTpE MOBPEXKIEHUS 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

HAIpPsDKEHUSI CETU BBIXOJUT 3a JMAlla30H YCTAaBKU ammapaTta (HMXe
HIDKHETo ITpejena WM BbIlE BEpXHEro), To mnpobiema B cetu. Eciu
3HAYEHHUE MUTAIOLIETO HANPSKEHUS CETU JICKUT B JUaa30HE YCTABKH,
TO anmnapat 3alUThl HEUCIIPABEH U €ro He0OOXOMMO 3aMEHUTh;

- Juid  yCcTpoMCTBa 3amuThl AuddepeHnnanIbHOrO TOKa B
COOTBETCTBUHU CO CTaHaaptamMu [7, 8] B KOHCTPYKIIMU JIODKHO OBITh
IPEIyCMOTPEHO  TECTOBOE  YCTpOMCTBO  (KHONKA),  KOTOpOe
o0ecrieynBaeT MPOBEPKY pabOTOCOCOOHOCTH anmnapaTa. Takxke MOXKHO
POBEPUTH PabOTOCIIOCOOHOCTh YCTPOWCTBA C IOMOIIBIO TPUOOPOB
OPOBEPKM U HM3MEpPEHHs IapaMeTpoB  YCTPOMCTB  3alUTHOTO
oTkimtoueHud. Ecny anmapar 3amuThl HEUCIIpaBEH, €ro HE0OXOAMMO
3aMEHMTb.

- IS YCTPOMCTBA 3alIMTBI OT JYrOoBOTO Tpo0OO0s MPOBEPUTH
paboTOCIIOCOOHOCTD anmapara B COOTBETCTBUM C MHCTPYKIMEHN 3aBoja-
uszroroputens. Hampumep, ¢ MOMOLIbIO TECTOBOIO YCTPOMCTBA,
BXOJISIIIET0 B KOMIUIEKT MOCTaBKU NMpHOOpa, MpHU TMOMOIIM TECTOBOU
KHONKU U T.A. Ecnu anmapar 3amuTel HEHWCIIpaBeH, €ro HE0OXOAUMO
3aMEHUTB.

- JUISE aBTOMATHUYECKOTO BBIKJTFOYATENS MIPOBEPUTH
paboTOCIIOCOOHOCTD MeXaHu3Ma pacuerIeHusl. Bssectn
ABTOMAaTUYECKUM BBIKJIIOYATENIb PYKOM M IOCIE OTKIIOYNTH ero. [Ipm
OTKJIFOYEHHH JIOJKEH OBITh CIIBIIIEH XapaKTEePHBIH LIETYOK.

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

Orarm 3.

[TpoBepka NpHUCOETMHEHHBIX HArPY30K (JEKTPOIPUOOPOB).

- MPHUCOEOUHATh K JJIEKTPUYECKOW IENH IMOOYEpPEeHO MO OJHOMI
Harpyske, KOHTPOJIHUpYs cpabaThbIBaHHs allapaToB 3alHTHI;

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

Pesynbratel  mpoBepkw, a  TaKkke BCE  MPOBEJEHHBIE
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

npopMIakTHYeCKue ¥ PEeMOHTHbIE  pabOThl  JOMKHBI  OBITH
3a()MKCHPOBaHBI B XKypHAJIE.

TepMOI/IHI[I/IKaTOp HU3MCEHUI LIBET

Ileperpyska 1emnu.
[1;10X01 KOHTaKT.

- BriBecTu 351€KTpOo0OOPYI0BaHKE U3 IKCILTyaTalluu;

- YCTAHOBUTH OOCTOSITENbCTBA, MPU KOTOPBIX MPOU3OIIEN Eeperpes
(kakye Harpy3ku OBUIM TOJKJIIOYEHBI W Obut B paboTe, mnpu
BO3MOXKHOCTH HM3MEPHUTh MPOTEKAIOMIMKA TOK C LEJNbI0 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,
MEePErpy30K);

- €CIM TPH BU3YAIbHOM OCMOTpE OOHApY>KEHBbI MOBPEXKICHHS, TO
HEOOXOUMO TMPHUCTYIUTh K YCTPAHCHHIO TIPUYWH BBISIBICHHBIX
HOBPEXICHUN u PEMOHTY (3ameHe) MOBPEXKIACHHOTO
AIEKTPOOOOPYIOBAHMS;

- €CIIU MIPU BU3YaJbHOM OCMOTpE MOBPEXJICHHsSI HE OOHApY>KEHBI —
MPOBECTH OIICHKY €r0 COCTOSHHS ¥ BBIIOJHHUTH MPOQUIAKTHICCKHE
paloThI;

- YIQJIUTh CTapblii TEPMOUHANKATOP U HAHECTH HOBBIN.

B kxypHame yka3arh Aary OOHapy>KeHHUs TIeperpeBa, MPHUYUHY,
MpOBEJCHHBIE PaOOThl (PEMOHT, 3aMeHa, NMPOPUIAKTHUECKUE pabOThI),
JlaTy HaHECEHHs HOBOTO TEPMOMHJIUKATOPa, COCTOSHHUE HOBOIO
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 KypHaJe BpeMs, MECTO M HauMEHOBaHHE
3IIEKTPOOOOPYI0BaHUS, HA KOTOPOM MPOU3O0IILIO0 CpabaThIBaHUE;

- TPOU3BECTH OCMOTpP O0OOpYJIOBaHMs, MO NPUYHMHE KOTOPOTO
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

MIPOU30MLIO cpabaThIBAHUE CHCTEMBI,

- MO pe3ylbTaTaM OCMOTpa, B CIIy4ae BBISBICHUS HEUCIPABHOCTH,
MPOBECTH PEMOHT, TEXHUYECKOE OOCIYy)XHBAaHHE WU 3aMEHY
AIIEKTPOOOOPYTIOBAHUS;

- Tpu HEOOXOJUMOCTH 3aMEHHUTh JaT4UK C COOTBETCTBYIOIICH
OTMETKOU B JKypHaJe.

[Ipy  nmpoBeneHMH  TEMIOBU3MOHHOU
JUarHOCTUKH OOHAapyK€H aHOMaJbHbIN
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 yctpaneHnus HEMCIIPABHOCTEH, MPUBEAIINX K BOSHUKHOBEHHUIO
nedekra, PEKOMEHAYETCS TMPOBECTH MOBTOPHOE TEIIOBU3UOHHOE
00cenoBaHye JAHHOTO OOBEKTA.

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

Pexomenayercs  MpOBOAWTH  BHEIUIAHOBYIO  TEIJIOBU3MOHHYIO
JTUATHOCTHKY OT/ACIBbHBIX DJEMEHTOB DJIEKTPOOOOPYIOBAHUS TIOCIIE
Ka)XJIOTO UX PEMOHTA WJIN 3aMEHBI.

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

IIpu pabore »nekTpUyeckoro mnpudopa
HaOJIIO/IaeTCsl HE XapaKTepHBIM IIyM,
3amax IUIaBsiecs N30AuH.

Ilepenaas! HaIpsKEHUS.
Hapymenne [IpaBUII
JKCILTyaTaluu.

HewncnpaBHocTh
aNIeKTponpudopa

OTKIIIOUUTDH NEKTPOIIPUOOP OT CETH.

OcmoTpeTh npubop Ha HATMYKME HEUCIpaBHOCTEH (OIUIaBJIEHUE WU
MOBPEXJCHUE M30JIMU MUTAIOIIEro LIHYpa, Aedopmanus Kopryca U
T.J.).

IIpu  oOHapyXeHHH HEUCHIPABHOCTH BBIBECTH Hpubop U3
IKCIUTyaTaI1H.

[Tpou3BecTy peMOHT WJIM 3aMeHY Ipudopa.
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3akJIloueHue

JIJIsl TIOBBINICHUST YPOBHS IOXApPHOW OE30MMacHOCTH OOBEKTOB IKHUJIOTO
CEKTOpa M OOIISCTBEHHBIX 3JaHUH HEOOXOJMMO IMPOBEACHUE MEPONPHUATHH II0
npo(HIIaKTHKE IMOXKApOB OT 3JEKTPOOOOPYAOBaHHUSA, B TOM YHCIIC Ha OCHOBE
COBPEMEHHBIX BO3MOYKHOCTEH BEIEHHS MOHUTOPHHTA COCTOSHHUS TOKapHOMN
0€30MacHOCTH, IKCIUTYaTHPYEMOTO JIEKTPOOOOPYTI0BAHHUS.

K HUM OTHOCHTCS CHCTEMaTHYECKHUH MOHHUTOPHHT TOKapHOW 0€30IacHOCTH
AKCILTYaTUPYEMOTO 3JICKTPOOOOPYIOBAHMS KHJIBIX M OOIIECCTBEHHBIX 3JIaHUH C
IIPUMEHEHHEM COBPEMEHHBIX TEXHHUYECKUX CPEJICTB, a UMEHHO TEIUIOBU3MOHHAS
JTUArHOCTHKA, TIPUMCHEHHE TEPMOWHIMKATOPOB JIUIS BBISBICHHUS aBapUHHBIX
YY9aCTKOB DJIEKTPOYCTAaHOBOK. Takke HEOOXOIWMO BHEAPATh B IIHMPOKYIO
IPaKTUKY HOBBIC aIlllapaThl 3alUTHI JICKTPUICCKUX CETEel — YCTPOMCTB 3aIlUThI
OT JIyTOBOTO IIp000s U MepeHANPSIKCHUS.

C 1enpl0  TOBBINICHHS TOXKApHOHW  O€30MaCHOCTH  AKCILUTYaTHUPYEMOIO
AIIEKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBEHHBIX 3MaHUN, MPOQPUIAKTHICCKAM
OCMOTpaM JOJHKHBI TTOABEPTATHCS BCE DJIEMEHTHI AJICKTPOYCTAHOBOK.

Meton mnpoUIaKTUKKA JOJKEH BBIOMPAThCA HCXOAS M3 TEXHUYECKHUX
BO3MOXKHOCTEH, yI00CTBa BEIACHUS OCMOTPOB M 0O€30MacCHOCTH OOCITY>KHBAIOIIETO
nepcoHajga. Bo3MOXHO TNpHMEHEHHE pa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH M YCJIOBHUH SKCILTyaTaIlHH.

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MPOBOAUTH MPOPUIAKTHKY MOKAPHOW O0€30MaCHOCTH 3JICKTPOOOOPYA0BAHUS SKHITBIX
1 OOIIIECTBEHHBIX 3/TaHUM.

[IpuMeHssT COBOKYITHOCTh PAa3JIMYHBIX METOIAOB MOXKHO ITOCTPOUTH CHUCTEMY
MOHUTOPUHTAa ¥ TPO(PHIAKTHKKA TOKAPHOHW OMACHOCTH  JKCIUTYaTHPYEMOTO
AJIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE IIOXKApHOW  0€30macHOCTH
AJIEKTPOYCTAHOBOK W  TMO3BOJIAIONIYIO OCYIIECTBJISATH €ro  MPOTHUBOIIOKAPHYIO

MPOPIIAKTHKY.
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IIpunoxenue

Onucanue TeXHUYECKHUX CPEICTB NMpeaynpexIeHusi 1 NpoGpuIaKTUKH
M0KAPOB OT 3JIeKTPO0OOPYI0BAHMS

ABTOMaTHYecKHe BbIKJIUYaTeau (AB)

ABTOMATHYECKHI BBIKIIOYATENIb WM TPOIIEe TOBOPS «aBTOMAT» - 3TO
KOMMYTAITMOHHBIN aImapar, npeJIHa3HauYeHHBIN IS 3alIUThl JIEKTPUUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPETPY30K.

ABTOMaTHUYECKHUE BBIKJIIOYATEIN OBIBAIOT C AJIEKTPOMArHUTHBIM PaClECUTEIEM
3alIUIIAIONIAM  JJEKTPUYECKYI0  IIeb  OT  KOPOTKOTO  3aMbIKaHUS |
KOMOMHHUPOBAHHBIM PaCIENUTENIeM — KOTJa JOMOJIHHUTEIBHO C 3JICKTPOMArHUTHBIM
paclenuTesieM MPUMEHSETCS TEIUIOBOM paclenuTelNb, 3allUIAIONMKA  [eMb OT

neperpy3KH.
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1, 2 — BUHTOBEIC KJIIEMMBI IS TTOJKIIFOYCHUS;3 - MOABUKHBINA KOHTAKT; 4 — HEMOABIIKHBIM KOHTAKT;
5 - myroracuTenbHas Kamepa; 6 - THOKUN MPOBOAHUK (IPUMEHSIETCS I COCTUHEHHS TOIBHKHBIX
yacTeld aBTOMATHUYECKOTO BBIKJIIOYATENsS); 7 - KaTyllka SJIEeKTPOMAarHUTHOTO paclenurens; 8§ -
CEPICUHUK DIIEKTPOMArHUTHOTO paclenuTes; 9 - TemIoBOW pacienuTeNnb (OuMeTamidecKas

mnactina); 10 - mexanusm pacuenutens; 11 - pykostka ympaenenus; 12 - dukcarop (mis
kperieHus apromara Ha DIN-peiike); 13 - kopmyc.

Pucynoxk 1. YcerpoiictBo AB ¢ KOMOMHMPOBAHHBIM paclEnUuTeNIeM
B cootBerctBuu ¢ TpeboBanusmu riaBel 3.1 I1YD, CII 256.1325800.2016,

CII 31-110-2003 ObITOBBIE 3JIEKTPOCETH AODKHBI OBITH 3aLIUIIEHBI OT KOPOTKHUX
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3aMBIKAHMM W meperpy3kd. [lodTomy s 3amuTel 3JIEKTPONPOBOIKH KUIIBIX H
OOIIIECTBEHHBIX 3/JaHUN CJEeIyeT MPUMEHSATh aBTOMAaThl C KOMOMHHPOBAHHBIM
pacLenuTeneM.

B aBTOMaTn4ecKkOM BBIKIIOYATENE, 34 3AIIATY LENU OT KOPOTKUX 3aMbIKaHWM

OTBEYAET DJICKTPOMArHUTHBIA pacuenurenb. OH  COCTOMT U3 KaTylIKd C
HaxXOJIIMMCA B €€ LEHTPE CEpACYHUKOM, YCTAHOBJICHHBIM Ha CIEHHAIBHOU
IIPYy’KUHE.
B HopmanbHOM pexume paOOTBl, TOK, MpPOXOAsd IO KaTylIKe CO34aeT
JJIEKTPOMArHUTHOE II0JIE, KOTOPOE€ IIPUTATUMBACT CEPACYHHUK BHYTPH KATYIIKH.
Cuibl  3TOrO  3JIEKTPOMAarHUTHOIO TOJS  HEIOCTATOYHO YTOOBI  MPEOJ0JIETh
CONPOTHUBJICHUE NPYKHUHBI, Ha KOTOPOW YCTAaHOBJIEH cepAedyHuk. [Ipm KopoTkom
3aMBIKAHHM TOK B JJIEKTPUYECKOW LIEMM MTHOBEHHO BO3pAcCTacT 10 BEJIIMYMHBI B
HECKOJIBKO pa3 INPEBBILAIIEH HOMHHAJIBHBIA TOK AB, 3TOT TOK KOPOTKOIO
3aMBIKaHUs, IIPOXOAs II0 KATYIIKE AJIEKTPOMAarHUTHOIO PACLEIUTENSA YBEIUYUBACT
AJIIEKTPOMArHUTHOE I10JI€, BO3ACHCTBYIOIIEE HA CEPICUYHUK /10 TAKOM BEIUYUHBI, YTO
€ro CHJIbl BTSTMBAHUS XBAaTaeT HA TO YTO ObI MPEOJ0JIETh CONPOTUBIIEHUE MPYKUHBL,
MEPEMEIIAACh BHYTPh KATYIIKM CEPACYHHUK PA3MBIKAET MOJABUKHBIA KOHTAKT
aBTOMATUYECKOTO  BBIKJIIOYATeNs, oOecTouMBas  LEeNb.  DJIEKTPOMATHUTHBIN
pacLEeNuTeNb OTKIFOYAET MIEKTPUYECKYIO LEIb 32 JOJIU CEKYH/BI.

3amuTy DSJEKTPUYECKOM 1LeNU OT TMeperpy3kd OOecrneuynuBaeT TeIIoBOM
pacUENMTENb ABTOMAaTUYECKOTO BBIKJIFOYATENS.

Ileperpyska MOXKET BO3HUKHYTb pu BKJIIOYEHHUH B CeTh
IEKTPOOOOPYI0BaHUS OOIIEH MOITHOCTHIO MPEBBIMIAIONIEH TOMYCTUMYIO HArpy3Ky
JUIl TaHHOW CETH, YTO B CBOIO OYEPEAb MOXET IPUBECTU K IIEPErpeBy IIPOBOJOB
pa3pyLICHUIO U30JALNN DJIEKTPOIIPOBOAKHA U BOSHUKHOBEHHUIO 10Kapa.

TeroBoil pacuenuTesnb MPEACTABISIET CO00M OMMETaUIMYECKYIO IIACTUHY,
T.€. OH COCTOUT W3 JBYX CIAsHHBIX IUIACTHH M3TOTOBJIEHHBIX U3 PA3HBIX METAIIIOB,
UMEIOIINX Pa3HbI K0P DUIIMEHT pacIIupeHus Mpu HarpeBe.

[Ipy npoxoxaeHWH MO OUMETATUIMYECKON IJJAaCTMHE TOKa MPEBBIIIAIONIEIO
HOMHUHaJIbHBIA TOK AB miiacTiHa HarpeBaeTcs, Py TOM OJIMH METAJII PACIIAPSAETCS
ObIcTpee Apyroro. OTO MPUBOAUT K HUCKPHUBJICHHIO OMMETAUNTMYECKOM IJIaCTHUHBI.
IIpyu uWCKpUBIEHMHM OHA BO3JACHCTBYET HAa MEXaHU3M paCLENUTENsl, KOTOPBIN

pa3MBIKacCT HOI[BH)KHI)Iﬁ KOHTAaKT.



50

Bpemsi cpabaThiBaHMs TEIJIOBOTO PACLEMUTENS 3aBUCUT OT BEJIUYUHBI
NPEBBIIICHUS MPOTEKAIOWIEr0o B ILENM TOKa HaJ HOMHUHAIBHBIM TOKOM AB.
Yem OoJiblile 3TO NMPEBBILIEHUE, TEM OBICTpEE CpabOTAET PACLIETIUTENb.

TokM yCTaBOK aBTOMATMYECKMX BBIKIIIOUATEIECH, CIY)KAIUX JUIS 3aIlUThI
OTIEJIbHBIX YYacTKOB CETH, CIEAyeT BbIOMpaTh MO BO3MOKHOCTH HAMMEHbBIIMMU
0 pacyeTHbIM TOKAM JTUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM  TOKaM
AJIEKTPOIIPUEMHUKOB, HO TaK, YTOOBl amnmaparbl 3allldThl HE OTKIIOYaIH
AJIEKTPOYCTAHOBKM IPU KPAaTKOBPEMEHHBIX IE€perpys3kax (IyCKOBbIE TOKH, IHUKH
TEXHOJIOTMUECKUX Harpy30K, TOKU MpU CaMO3aIlyCcKe U T. II.).

Crnenyet oOpamiaTh BHUMaHHE HA MApKUPOBKY U XapakTepucTuku AB.

B mapkupoBke yKa3pIBarOTC:

- MOJIEJIb AaBTOMATHUYECKOTO BBIKJIFOUATEIS;

- HOMMHQJIBHBIN TOK - MAKCUMAJIbHBIN TOK 3JEKTPUUYECKON CETH, IIPU KOTOPOM
aBTOMATUYECKUI BBIKJIIOUATENb CIOCOOEH JUIMTENbHO paboTaTh 0e€3 aBapHilHOTrO
OTKJIrOYeHUs nenu. CTaHnapTHeIE 3HAYEHHWsI HOMHUHAJIBHBIX TOKOB aBTOMATHYECKHX
BBIKITFOUATEJICH JIJISI CeTEH KUIIBIX M 0OIIeCTBeHHEIX 3aanmii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIBHOE HaNpsDKEHUE - MaKCHUMaJIbHOE HanpsbKeHue ceTu B Bosbrax,
Ha KOTOPOE pacCUMTaH aBTOMaTUYECKUI BBIKIIIOUATENb;

- MpejeibHasl OTKJII0YA0Ias ClIOCOOHOCTh aBTOMATHUYECKOIO BBIKIIOUYATENS -
MaKCUMaJbHBIH TOK KOPOTKOIO 3aMblkaHHi B AMIepax, KOTOPbIH CHOCOOEH
OTKJIIOUUTH JaHHBIN AB coxpaHuB Mpu 3TOM CBOIO paboTocnocoOHOCTh. B ciyuae
MPEBBIIICHUS] TOKOM KOPOTKOTO 3aMbIKAHUS 3HAUYEHUsI YKa3aHHOW MpeenbHOU
OTKJIFOYAIOLIEH CHOCOOHOCTH BO3HHUKAET BEPOSTHOCTH OIUIABJICHUS MOJBHYKHBIX
KOHTakTOB AB u ux npuBapuBaHus Ipyr K Apyry, T.e. Beixoaa AB u3 crpos.

- XapakTepuCTHKa cpaOaThIBaHUs - OIpeAeNseT auana3oH cpadaTbIBaHUS
anekTpoMarHuTHoro pacuenutenss AB. Xapakrepuctuka cpaOaTbiBaHUS HMEET
OykBeHHO€ oOo3HaueHue. [l 3amuThl  AJIEKTPUUYECKUX CeTeH O KWIBIX W

OOIIECTBEHHBIX 3/IaHM yarie Bcero nmpumensitorcest AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

1- HanmeHoBaHue u cepus

2 - HOMMHanbHOe HanpsxeHue

3 - BpemA-TOKOBasa xapakTepucruka

4 - HoMuMHanbHas yacrtoTa

5 - HOMMHanbHas oTKNYaKLWas CNOCO6HOCTb
6 - TokoBas Harpy3ska

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.

Tabmuma 1
Jlnana3oHbl TOKOB MTHOBEHHOT'O PaclETICHHUS
XapakTepucTuka cpadaTbIBaHUS [wnamnazon
(tun AB)
B Csbie 3 I, 710 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
napameTpam:

- M0 KOJMYECTBY NOJIFOCOB. OQHO- M ABYXNONIOCHBIE AB mpuMeHstoTCs 1
onHO(a3HOMU CeTH, a TpPeX- U YeThlpexmnoiitocHbie AB - B TpexdazHoii ceTu;

- 110 HOMMHAJIBHOMY HanpsbkeHuro. HomuHanbHOe HanpsbkeHne AB 10mKHO
ObITh OOJIbILIE UM PAaBHO HOMHHAJIBFHOMY 3HAYEHHUIO HANPSDKEHUS 3alllUIIAeMON 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 YTCUKMU.

1 — anddepeHumanbHbIH
TpaHcdoOpMaATOpP TOKA]

2 — NOPOrOBbIif JICMEHT;

3 — MCIIOJIHMTEJIbHbBIH

MEXAaHHM3M]

4 — uens TECTHPOBAHMS

5 — CHII0BBIE KOHTAKTHI:

6 —3alMTHBIH KOHTAKT

LEINH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIil pe3ucTop;

1, 2, N — knemmbr ¥Y30.

UR3

Pucynox 3. Ilpunnun padotsr YT

Tok yTeUkH — 3TO TOK, MPOXOISIIMM IO HEXKENATEIbHBbIM, B HOPMAJIbHBIX
YCIOBUSIX IKCIUTYaTalliH, MIPOBOJSIIUM MYTSIM.

B HopManbHOM pexume paboThl 3JIEKTPOYCTAHOBKH, DJJICKTPUUYECKUM TOK
IPOTEKAET Yepe3 MNPOBOJAHUKM BHYTPHU HEE, KAK MPEIYCMOTPEHO KOHCTPYKIMEH.
OT npyrux TOKOMPOBOMSIIMX 3JIEMEHTOB KOHCTPYKIMU (METaJUIMYECKHUE KOPITYC,
pama, Kapkac), MPOBOJHHUKH OTICICHBI HM3OJISIIIUEH, COMPOTHUBIICHHE KOTOPOW 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 CO3/1aTh 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,
KACcaeTcs METAJUNIMYECKOTO IMPOBOJHMKA, UMEIOIIETO KOHTAKT C 3emiie. B Touke
KAacaHUsl 3aMbIKAaeTCs 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
4yepe3 HEro IMpOTEKAET »JJIEKTPUUECKUU TOK. IloCKOIbKYy conmpoTHBIEHME TENa
YyeJIoBeKa BEJIMKO, CHJIa TOKa HEJOCTaTo4YHa JJIsi cpadaThIBaHUS aBTOMATUYECKOIO
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 MPOXOAUT uepe3 mMarauronposon Y /T, 3atem yepe3 HarpysKy, B Ka4eCTBe
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 MPSMOTO 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
IIPOTHUBOIIOJIOXKHO, TO ¥ CO3AaBAaE€MbIE UMH MAarHUTHBIC ITOTOKH IPOTHBOIIOJIOKHBI,
T.€. MAarHUTHBIE TIOTOKHM HAIIPaBJIEHBl BCTPEYHO II0 OTHOUICHWIO APYT K JPYry H
COOTBETCTBEHHO, TpPU PAaBHBIX 3HAYEHUAX MPSAMOTO M OOpPaTHOrO TOKOB,
YPAaBHOBEIIHMBAIOT JPYT JIPyTd, B PE3yJbTATE YEr0 CyYMMAapHBbI MAarHUTHBIM ITOTOK B
MAarHuTOIPOBOAEC pPABEH HYM0. Tak Kak CyMMapHbli MarHUTHBIM 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 271EMEHTOB AJIEKTPUYECKON LENMHA BOZHUKAET YyTEUYKA TOKA, TO
YacTh  DJJICKTPUYECKOIO TOKAa HAYMHAET IPOTEKATh IO  HEXKEIATEIbHOMY
npoBozsuieMy IyTd. IIpy 3TOM, 4acTh TOKA 3JIEKTPUYECKOMN LIENH, MOCTYIA0IIAs OT
¢da3zHoro nmpoBoga He OyAeT BO3BPAILLATHCS B CETh, a MPOXOAS MO HEXKENATEIbHOMY
OpoOBOASIIEMY MyTH 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 MPSMOr0 MAarHUTHOTO IOTOKAa CTAaHET OoJibLI€ BEIMYHMHBI OOpPaTHOIO
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 MPOXOIs 4Yepe3 MarHUTORJIEKTPUUECKOE pelie
IPUBOJUT €ro B padoTy, a OHO, B CBOIO OUYE€pEe/lb, Pa3MbIKAET MOJBUKHbIE KOHTAKTHI
OTKJIX0Yast DJIEKTPUYECKYIO LIETIb.

VYCTpoiCTBO 3alMTHOTO OTKIHOYeHHs U depeHInalbHOr0 TOKa HMEET B
o0uxole W JApyrue Ha3BaHuA, Hampumep, Iud@epeHlInanbHbId BBIKIOYATENb,
aBTOMATHUYECKUI BBIKIIIOUATENh U PEpeHIIMATBHOIO TOKA, YCTPOUCTBO 3aIlIMTHOTO

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 CIT 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 MEPEMEHHBIC TOKU YTE€UYKU. VICTOUHHKOM IMYJbCUPYIOLIETO TOKA YTEUKHU
MOTYT SIBIIAITbCSI CTHPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
VMCTOYHUKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMHMHAQJIBbHBIA TOK - MaKCUMajbHBIM TOK mpu kotopoMm YT cnoco6GHO
JUTUTEILHO paboTaTh, HE Tepss CBOKO paboToCrocoOHOCTh. CTaHIapTHBIMU,
HamOoJiee YacTO MCMOJb3YEMbIMU 3HAUYECHHUSIMHM 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 JIEKTpUUecKol nenu. JuddepeHnnaibHbii TOK — 3TO 0JHA
13 IIIaBHBIX Xapakrepuctuk Y T;

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

- poJ1 ToKa (TTOCTOSIHHBIN WJIM TTIEPEMEHHBIN);

- YCJIOBHBI TOK KOPOTKOIO 3aMbIKAHUS — TOK KOTOPBIA KPaTKOBPEMEHHO
MoxeT Bwiiepxkath YJIT g0 MoMeHTa moka He cpaboTaeT aBTOMATHUYECKUM
BBIKJIFOYATEb, YCTAHOBJIEHHBIN JJISI 3alIUTHI LIENU OT KOPOTKOTO 3aMbIKAHHSI.

Bui6op VT nmpous3BoAUTCS IO CIEAYIOMIMM KPUTEPUSIM:

- 110 HOMUHAJILHOMY HaNpsDKEHUIO U TUIy ceTu. HomuHanpHOE HampsikeHue
YT nomkHO ObITH 00JIBIIE JUO0 paBHO HOMUHAJIBHOMY HAMPSHKEHUIO 3aIUINAEMON
uM 1ienu. s ognodasHoit cetu TpeOyercs aByxnoitocHoe YT, mist TpexdaszHoit
CETH — YETBIPEXITOIIOCHOE;

- 1o HoMUHaNIbHOMY TOKY. CornacHo ITY3 ucnons3oBanue Y /[T B rpynmnoBbix
JUHUSX, HE HUMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 OTOJHUTEIHLHOTO arapara,
o0OecrneunBaloIIero 3Ty 3allUTy He nomnyckaercs. M3 atoro cinenyer, uto nepen YT
JIOJDKEH CTOSITh aBTOMATHMYECKUM BBIKJIIOUATENb WJIM JIPYTOd ammapar ¢ QyHKIUeH
3aIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOIMMO BHIOMPATh HOMHUHAJIBHBIN 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  guddepenmmansHoMy  TOKy.  CTaHIApTHBIMH  BEJIMYHMHAMU
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 3amuTHI

OT ITOPAKCHUS HCIIOBCKA SJICKTPUUCCKUM TOKOM.

cepus nponssoauTens

HOMUHaNBHBINA TOK -/
\sm-ss ,
HanpsXeHue 50 A i B
T e o cxema
____.—-'lan 30mA s J NOAKNIOYEHUS
anddepeHunansHeli < / o0bo3Ha4eHus

TOK
7
i

YCNOBHBIN TOK 07 u
TMNn Y30

KHOnka «TECT» TeMnepaTypHbIA AManasoH
(ctaHpgapTtHas ot -25 go +40)

l /\J\ Tun AC E - AN CUHYCOMAANBHOTO

' neEpeMeHHoro Toka

1d 4 Tun A - ANS NyNAbCUPYIOLWEro

N |

:—"{':@:
rhs

3

S
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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
JUISL 3JIEKTPONPUEMHHUKOB, OTKJIIOUYEHUE KOTOPBIX MOXKET IPUBECTH K OMNACHBIM
MOCJEACTBUAM: CO3JaHHUI0 HEMOCPEACTBEHHOW yIpo3bl Uil JKU3HHM  JIIOJACH,
BO3HUKHOBEHUIO B3pPBIBOB, MOKAPOB 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 OJHOW JIMHUU JJIsi CAHUTAPHO-TEXHUYECKOU KaOWHHBI,
KyXHHU U Kopujopa, cieayer npuMensath YT ¢ HomuHanbHbIM nuddepeHImanbHbIM
OTKJIFOYAIOIIUM TOKOM J10 30 MA.

Jist ogHOkBapTUpHbIX JoMOB Y/IT ¢ HOMuHanbHBIM JuddepeHunanbHbIM
OTKJIIOYAOIIUM TOKOM 110 30 MA peKOMEHIyeTcs peAyCcMaTpUBaTh JJIsl TPYIIIOBBIX
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 auddepeHmaIbHbIM
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,
pearupyromnme ToJIbKO Ha IEPEMEHHBIC TOKU YTEUKH.

Kax Buano u3 xonctpykuuu YT (ecnmu peub maer HEe 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M IMPHU JOOOM cXeMme ero
MOAKIIOUEHUST  JIOJDKHA ~ OBITh  MpEaycMOTpeHa  oOs3aTelbHAs  yCTaHOBKA
aBTOMATHMYECKOTO BBIKJIFOYATEIIS, IS 3alIUThI, KaKk camor ceTu, Tak U ¥ [T oT TOKOB
neperpy3ku 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.
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YcrpoiicTBa 321U THI OT AYroBoro npooosi uian uckpenus (Y3 A1I)

JlyroBoil mpoOOH WM HCKPEHHUE — OJUH M3 aBAPUUHBIX [OXKAPOOMACHBIX
PEXKUMOB B DIIEKTPOCETSIX.

B omimume OT KOpPOTKMX 3aMbIKaHWW, BO3HMKAIOIIMM IIPU HCKPOBBIX
U IYTOBBIX pa3psAlax TOK, OTPaHUYMBAECTCS COIPOTHBIICHUEM HArpy3Kd, Ha KOTOPBIN
HE pearupyrT aBTOMAaTUYECKHE BBIKJIIOYATENIH, HO 3a CUET JUIMTEIBHOIO BPEMEHH
€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 3JEKTPUYECKOTO 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:

- TMOBPEXICHUS W30JSUMU Kabessd TBO3JIAMH, LIypyHaMu, 3aKHUMaMH WIH
IIPY MEXAHUYECKOM BO3JIEUCTBUU APYTUMHU MPEIMETAMU;

- MOBPEKACHUSI U30JISIUU Kabesiel TphI3yHaMu U IOMAIllHUMU )KMBOTHBIMU;

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

- CTapeHue MU30JIALMM, MOBPEKIAEHUS OT BO3ICHCTBHUS TEMIEpaTyphl, BIJIATH,
JIPYTUX pa3pylarimux (HhakTopos;

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

B mnoBpexIE€HHON >Kuje BO3HHMKAET MaJlblil 3a30p, MpOOMBaEMbIil paboynum
HaIpsHKEHUEM, TO3TOMY TOK MO TAKOMY KaOeJo MpoJI0JKAeT MPOTeKaTh, U OCTaETCs
OJIM30K K HOMHUHAJIbHOMY 3HAUEHHUIO, a 3HAYMUT, ABTOMATUYECKHUH BBIKJIIOYATEIH

Ha HErO HE pearupyer.
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OcnabneHHpiin MexaHuyeckoe lNepepasneHHbIv HenonHoueHHbii
KOMTaKT nospexaeHue kabenv KOHTaKT

AN oA

Nedexr NospexaeHue MexaHuueckoe NospexaeHue CKpyTKa meap 1
xabena rPbIZYHaMK nospexaenue WAK CTapexue ANOMUHK#A
M30NALUMM M30NAUMK

PI/ICYHOK 6. Bo3MoxHEbIE IMPUYMHBI HCKPCHUA B 3JICKTPOIIPOBOAKE

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

[Ipy  OGOJBIIOM  MEPEXOJHOM  COMPOTHBICHUM  BO3HUKACT  IMPOIIECC
IUKIMYECKOTO0 O00pa30oBaHMUs M TalllEHUS DJICKTPUUYECKOM JyTH, MPOUCXOAUT
3HAYUTEJIBHOE W JUIMTENIbHOE BBIJCJICHUE TEIUIOBOW JHEpruv. Bo3HWKaOT
JUTUTENIbHBIE U YCTOWYWBBIE TEIUIOBBIE PEXKUMBI PAOOTHI AJICKTPUUYECKUX IIETIEH,
BCJICJICTBUE YETrO MPOUCXOAUT pPa3pyIICHUE HU3OJSAIUU W 3alUTHBIX O00O0JIOYEK, a
TAKXKE MOCJICAYIOIIEE BO3rOpaHue.

[To mexaHW3My BO3HUKHOBEHHS, PA3JIMYaIOT IOCJIECIOBATEIbHBIN yrOBOM

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

L (nuHuA)

HATPY3KA

N (HeWTpanb)

I
]
1
PE (3azemneHue) '
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Pucynox 7. MexaHn3M BO3HUKHOBEHHSI TyTOBBIX TIPOOOEB
[Tog mnocnegoBaTeNbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS AIEKTPUUYECKUIN

npo0oil M30IsAMK (UM BO3AYUIHOTO MPOMEXYTKA), MPU KOTOPOM TOK IPOTEKAeT
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 padOuYnil TOK, ¥ aBTOMATUYECKHUE BBHIKIIOYATEIIM WM BBIKIIOYATEITH
mudpepeHInaTbHOTO TOKA HE CITOCOOHBI ONMPECIUTh HEUCTIPABHOCTh M OTKIIFOUUTH
3AIIMIIAEMYIO LEb.

[TapannenbHbIi AyroBoi MpoOOH - 3TO MPOoOOH, TPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMH TPOBOJHHKAMHU, TapaJJiebHO 1ienud Harpy3ku. [Ipo0oii
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 BBIKJIIIOYATEINb, MPOUCXOAUT (WM HE MPOUCXOJMT) OTKIIIOUCHUE
uenu. [lpum 3arpyOneHHON ycTaBKe TOKa cpalOaTblBaHUA aBTOMATHYECKOIO
BBIKJTIOUATENS OTKJIFOYEHHUE LEMHU NPOUCXOINUT C 33ICPIKKOM.

JlyroBoii mpo6oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
AKTUBHBIM MPOBOJHUKOM U 3eMJIeH B pe3yjbTare 3aMblKaHUs (pa3HOTO MPOBOJHUKA
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 Il MPEAYNPEKICHUS U MPEIOTBPAILICHUS
M0’KapoB, BO3HUKAIOIIHMX HU3-3a IyTOBOTO IPO00s (MCKPECHHMS).

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
MIPOU3BOUTEIIEH

Y311 HOCUT UCKIFOYUTETBHO TPOTUBONIOKAPHOE HA3HAYEHHUE.

OcnoBHoM  3amauert  Y3JIII  aBnsieTcs  CBOEBPEMEHHO  PacCIO3HATH
BO3HUKHOBEHHE  MOKAPOOMACHOTO MCKPEHHS W  OTKJIIOYUTh  3alUIIAEMYIO
DIIEKTPUYECKYIO 1IEIIb.

VY3AI1 ckoHCTpyHpOBaHO TakK, YTOOBI ONPEACIHTH TOSBICHHUE JTyrOBOTO
(MCKpOBOTr0) pazpsiAa W NpepBaThb KOHTYp €mI€ Meped TeM, KaK SHEprus B MecTe
HEHUCITPABHOCTHU JOCTUTHET 3HAYCHUM, BEAYIINX K BOSHUKHOBEHUIO MTOXKapa.

V3II obOecnieunBaeT aBTOMAaTUYECKYIO JUATHOCTUKY KOHTPOJIUPYEMOM
AIIEKTPUYECKOM 1€MW W TPU BO3HUKHOBEHWW HWCKPEHUsS OTKIIOYAaeT €€ OT oOIIei
MATAIOLIEH CETH.

Takum o0OpazoM, 1esib TPUMEHEHUSI 3TUX YCTPOWUCTB — 3TO MPEAYNpPExKIACHUE
MOXAapOB, BO3HUKAIONIUX B IMOMEIICHUSX, 3[AHUAX M COOPYKEHUSIX IO HPUYUHE
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
JIMHUIO.

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 OTACIBHBIE JJIEKTPUUYECKUE 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 UCIOJIb30BaHUSI YCTPOUCTB, SIBJISIOIINXCS T€HEPATOPAMH 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 HOMUHAJIBHOIO TOKa: 16,

25,32,40, 63A;
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- HOMHUHAJBHOE HANpsIKEHHE — HanpspDkeHue ceth npu kortopom Y3/

CIIOCOOHO JITUTEIBHO PaboTaTh, HE TEPSS CBOIO pabOTOCIIOCOOHOCTH;
- YCJIOBHBIH TOK KOPOTKOTO 3aMbIKaHUS — TOK KOTOPBIH KPaTKOBPEMEHHO

MOJKCT BBIACPIKATH Y3I[H J0 MOMCHTaA IIOKa HC cpa60TaeT aBTOMATHYECKUM

BBIKJIIOYATCIIb, YCTaHOBHCHHBIﬁ JJIA 3allIUTHI OCIIM OT KOPOTKOI'O 3aMBIKAHUAI.
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1 — m3roroBuTEND; 2 — MOJICNB; 3 — HOMHHAJIBHOE HAMPsKEHUE; 4 — 9acTOTa; S — HOMUHAJIBHBIN
TOK; 6 — YCIIOBHBI TOK KOPOTKOTO 3aMbIKaHUs; 7 — CXeMa NOJAKII0YEHUS; 8§ — CXeMa UHANKALUN

cocTosiHUS pudopa

Pucynok 9. [Ipumep mapkupoBku Y3 /111

Br16op V31T nmpon3BoauTCs IO CAEAYIOMIUM KPUTEPHUSIM:
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- 10 HOMMHAJIbHOMY HanpsbkeHuto. HomunansHoe Hanpspkenue Y 3 /11 nomxHo
ObITH OOJIBIIIE JINOO PABHO HOMHUHAILHOMY HANPSHKEHUIO 3alUINAEMO UM LIETH;

- 10 HOMHHaJIbHOMY TOKy. Y3JII He 3amumiaeT 3JIEKTPUYECKYIO CETh
OT Ieperpy3kd M TOKOB KOPOTKOro 3amsblkaHus. Iloatomy mepen Y3II nomxen
CTOSATh aBTOMATUYECKUM BBIKJIIOYATENb WM JPYrod anmapar ¢ (pyHKIMEH 3aliuThl
OT CBEPXTOKA IO TOKY KOTOPOTO0 HEOOXOAMMO BBIOMpaTh HOMUHAIBHBIA TOK Y 3JIII.
[Ipu »Ttom HomuHanmpHBIM TOK VY3Il nmomxeH ObiThb Oombiie OO paBeH
HOMMHAJIbHOMY TOKY YCTaHOBJIEHHOTO JI0 HETO allapara 3alluThl (aBTOMaTHUYECKOTIO
BBIKJIFOYATENS WK APYTOro annapata ¢ GyHKIMEH 3alUThl OT CBEPXTOKA).

Taxoke ipu Bei6ope Y3/II crienyer oOpatuTh BHUMaHUE Ha HATUYUE (DYHKITUH
IIPOBEPKHU pabOTOCTIOCOOHOCTH yCTpoicTBa. HeKoTOphle MPOU3BOIUTENHN OCHAILAIOT
Y3111 kHONKOW POBEPKHU, OTAEIBHBIE MPOU3BOJIUTENIN B KOMIUIEKTE C YCTPOHCTBOM
IIOCTaBJAIOT CPEACTBO KOHTPOJS B BHUJAEC ABTOHOMHOM BWIKH, I103BOJISAIOLIEH
UMUTHPOBATh MCKPOBBIE pa3psiibl, U TaKUM OOpa30M OCYIIECTBISATH KOHTPOJIb
(YHKIIMOHUPOBAHUS HW3JEIUSl U ONpPENEICHUE 30Hbl €ro JCHCTBUS, UTO SIBISETCA

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKHX allllapaToOB.

Pucynok 10.ITpumep Y3AI1 B KOMILIEKTE CO CPEACTBOM KOHTPOJISI 30HbI
GyHKIIMOHUPOBAHUS

VYceranoBka Y3/III B rpymnmoBbIX CETSX NUTAaHHS CHCTEM IPOTHUBOIOXKAPHOMN
3alIUTBl U B DJIEKTPOYCTAHOBKAX MEIUIMHCKOIO HAa3HAYECHUs, IOAACPKUBAOLINX

KU3HCACATCIIbHOCTD 6OJ'H>HI>IX, HC OOITYCKACTCA.
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VY3AII sBnsiercss emie OJHUM BHJOM 3allUTHl  3JIEKTPUUECKUX IICTEH.
OHo He 3aMeHseT cO00M APYTrue ammapathl 3alIUThl 1 HE OTMEHSET HEOOXOIUMOCTH
MIPUMEHEHUS B AJIEKTPUUYECKUX LIETSIX aBTOMATUYECKUX BBIKJIIOYATENIEH U yCTPOUCTB
3aIIUTHOTO OTKII0YeHUS AU(depeHIIuaTbHOTO TOKA.

VY3AII pexoMeHnyeTcs YCTaHABIMBATH B OTHAEIBHBIX TPYIIIOBBIX JIMHUSAX
MATaHUA OCBEIICHHS WM IITENCEIBbHBIX PO3ETOK MOCJE JIPYrHMX amnmapaTroB 3allUATHI
(AB, YIT).

VYceranoska Y3/I1 3anpemiaercst B JIMHUSAX CUCTEM NMPOTUBOIIOKAPHOM 3aIMTHI,
a TaKXe DJIEKTPONPHUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOYKET MPUBECTH K OMACHBIM
IOCIICICTBUSAM: CO3JAHUI0 HENOCPEACTBEHHOW YIrpO3bl JUIl JKU3HU JIFOJCH,

BO3HUKHOBCHHIO B3PBIBOB, ITOKAapPOB U T.J.

YcrpoiicTBa 3amuThI 0T nepeHanpsikenus cetu (Y3II)

[Tepenaapl HANPSKEHUS B IIEKTPUUECKON CETH SIBIISIOTCS OAHOM M3 OCHOBHBIX
MPUYUH BBIXOJIa U3 CTPOS DIJIEKTPUUECKUX MPUOOPOB, MPUBOMASIIMX B OTIEIHHBIX
ciydasx K moxkapy. OcCOOEHHO OCTpPO BONPOC 3alIUTHI  AJIEKTPOIPUOOPOB
OT TEpEenajgoB HANpPsHDKEHUS CTOUT B JKWIBIX MHOTOKBAapTHUPHBIX JIOMax CTapou
MOCTPOMKHU, @ TaK K€ YACTHBIX KUJIBIX JIOMax MOAKIIOUYEHHBIX K CTapbiM JMHUSM
AJEeKTponepeaay.

YCTpOUCTBO 3alMTHI OT MEPECHANPSIKEHUS WM PEJIE€ HANPSHKEHUS — 3TO
anmapar  3allluThl, OCYIIECTBISIONIMI  HENPEPBIBHBII  KOHTPOJIb  BEJIUYUHBI
HAIpSHKEHUST TUTAIONMIEH CETH C IIeJIbI0 00ECTIeUeHUs] OTKIIOYEHUS Harpy3Kd B

ClIy4ac BbIXOJa 3HAYCHUA HAIIPAKCHUSA 3a YCTAHOBJICHHBIC ITPUACIIEBI.
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Pucynok 11. [Ipumepsl yCTpONCTB 3aIIUTHI OT NEPEHANPSIKEHUS Pa3IMYHBIX
IIPOU3BOUTEIICH

Haznauenne V3II  3akmioyaeTcss B 3alIMTE€  BJIEKTPOOOOPYAOBAHHUSA
OT IIepenajgoB HANPsOKEHUS CETH KOTOpPbIE MOTYT BO3HHUKHYTb B CJEICTBHE
pa3nuYHbIX (PAKTOPOB TAKUX KaK OOpPBIB HYJIS, epeKoc (a3 u T.1.

Kak mpaBuno, Y3II cocTouT U3 IBYX OCHOBHBIX OJIOKOB: M3MEPUTEIHLHOTO
Y UCTIOJIHUTEIBHOTO.

[Ipu mnomaue wa VYJII HanpspkeHHsT W3MEPUTENBHBIA OJOK OMpenenseT
€ro Benu4yuHy. Eciu n3MepeHHOe 3HayeHUe HAIPSKEHUs JJIEKTPOCETH HE BBIXOIUT
32 YCTAHOBJICHHBIN B HACTPOMKAX JMAMa30H 3HAYCHUM W3MEPUTEIbHBIN OJIOK MOJaeT
CUTHAJI Ha HUCIOJHMUTENbHBIA OJIOK (pesie) KOTOPbIA 3aMbIKAaeT CHJIOBOM KOHTAKT,
BKJIIOYasi TEM CaMbIM Harpy3Ky B CETb.

Takum o6pazom, Y/II ocyuiecTBiasieT HEMPEPHIBHBIN KOHTPOIb HANPSKEHUS
DNEKTpOCETU. B ciydae CHMKEHUS HANpPSOKEHUS HUXKE YCTAaHOBJIEHHOIO IMOpOTa
WM MTOBBILLIEHUS BBILLE YCTAHOBJIEHHOTO B HACTPOWKaX MOpOra U3MEPUTENbHBINA OJIOK
MTHOBEHHO TIOJJa€T CHUTHAJl Ha WCIOJHUTEIbHBIA MeXaHu3M (pesie) KOTOphIH
OTKJIIOYAeT DJJIEKTPOYCTAHOBKY OT ceTu. Ilocime BOCCTaHOBIIEHMS 3HA4YCHUs
HalpspDKeHUsT 10 JIONYCTMMOTO  3HAY€HMs, HW3MEPUTENbHbIA  OJOK  Yepes
YCTAHOBJICHHYIO B HACTPOWMKAax  BBIAEPKKY  BpPEMEHM  IOAAET  CHUTHAJ
Ha WCIIOJHUTEIIbHBIA MEXaHU3M, KOTOPBIM BHOBb BKIIFOUAET HATPY3KY.

Cy1iecTBYIOT CIIEIYIOIIME TUIIBI PEJIE HANIPSYKEHU:

-T10 TUTTY DJIEKTPOCETH: OHO(a3HbIE U TpeXha3HbIE;

-110 Croco0y YCTaHOBKHU: CTallMOHApHbBIe U nepeHocHbie. [Ipu ycranoBke V31
BO BBOJIHOM 3JIEKTPOIIMTKE OOECIEeYMBAETCs 3allliTa BCEHM AJIEKTPOCETH U BCEX
AIEKTPONPUOOPOB, MOJAKIIOYEHHBIX K Hel. [lepenocHbie Y3II mpuMeHstoTcs, Koraa
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€ro yCTaHOBKAa B UIUTKE 3aTpyJHEHa WM HEOOXOAMMO O00ecHeuuTh 0coObIe
HAaCTPOMKH MO HAMPSHKEHUIO CETH JJISI KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUSI.

B Hacrosiiee BpeMs CyleCTBYIOT YCTPOMCTBA 3alIUTHI OT NEPEHANPSIKEHUS C
KOMOWHUPOBAHHOW 3aIlIWTON, TaK HAa3bIBAEMBIC BOJBT-aMIICPHBIC peJie, KOTOPHIC
KOHTPOJIMPYIOT KPOME HAIPSDKEHUS CETH, €€ U TOK B CETH, 3aIlHINAS TEM CAMBIM
CETh, KaK OT NEPENagoB HAMNPSHKEHUS, TAK U OT MEPETPY3KH, T.€. JOMOJIHHUTEIBHO
BBITIOJIHSAET (DYHKIIMIO OTPAHUYUTEIISI MOITHOCTH.

Heob6xoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pejie HE 00eCeUnBaET 3alUTy CETH
OT KOPOTKOTO 3aMBbIKaHWUS W HE MOXET 3aMEHUTh CO00H aBTOMATHYCCKUN
BBIKJIIOYATENb.

Baxnou xapakrepuctukoit Y311 saBisieTcsi HOMUHAIBHBINA TOK.

HomunanpHBIM TOK — 3TO TOK, KoTOphi Y3II cmocoGHO mporyckaTh depe3
cebs1 B TEYEHHE [JIMTEIBHOIO BPEMEHUM COXpaHsisi TMpU ITOM  CBOIO
paborocniocoOHOCTh. CTaHIApPTHBIMU, HauOOJIEE PACIIPOCTPAHEHHBIMU 3HAUYCHUSIMHU
HoMuHajabHOTO ToKa Y311 saBastorcs: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Toxk Y311 onpexnensiercss mo cyMMapHOMY TOKY Harpy3kKu HIJIA
MOITHOCTH BCEX AJIEKTPONPUOOPOB, MOAKIIOUYAEMBIX B 3aITUIIIAEMYIO CETh.

[TonyuuB paccunTaHHOE 3HaueHUE TOKa, BbIOMpaem Y3II ¢ Ombxaimmm
OOJBIIINM CTaHAAPTHBIM 3HAYCHUEM HOMHHAIBHOTO TOKA.

Heo6xoaumo yuuthiBath, yto Y3II HEe 3amuimaer 3JeKTPOCETh OT TOKOB
Meperpy3ku U TOKa KOPOTKOTO 3aMblKaHUs, ModToMy camo Y3II nomkHO OBITH
3alIMIICHO OT HHUX YCTAHOBJIEHHBIM IOCJIEIOBATEIBHO C HHUM aBTOMATHYECKUM
BhIKJIIOYaTeseM. [loatomy HomuHanbHbIl TOK Y311 HEOOX0AMMO MPUHUMATH UCXOIS
Y3 HOMUHAJIBHOTO TOKa aBTOMATHUYECKOTO BBIKIOUATENs. [Ipu 3TOM HOMUHANBHBIN
Tok Y3II momkeH ObITh OOJBINE WM paBEH HOMUHAIBLHOMY TOKY YCTaHOBJIECHHOTO
JI0 HETO ABTOMATUYECKOIr'0 BBIKJIKOUATEIIS.

V3II MOryT UIMETh HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpaOarbiBanusi Y3II mo MakcuMaJbHOMY 3HAYEHUIO
HanpspkeHus: (Umax) - ycTaHaBiIMBAaeT MAaKCUMaJdbHO JOMYCTUMOE 3HAUYCHHE
HAMNpsDKEHUST DJIEKTPOCETH, TMPEBBINIEHUE KOTOPOro MPUBEAET K OTKIKOYCHHIO
Harpy3Ku;

- yctaHoBKa mopora cpabarbiBanus Y3II mo MUHMMaIbHOMY 3Ha4Y€HUIO
HanpspkeHus: (Umin) - ycTaHaBIMBaeT MHUHUMAIBHO JIOMYCTHMOE 3HAYCHHE
HaNpsDKEHUST JJIEKTPOCETH, CHIDKCHUE HANpPsDKEHUST HUKE JIAHHOTO 3HA4YCHUS

IIPUBEIET K OTKJIIOUYECHHIO HArPY3KH;
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- YCTaHOBKA BPEMEHM 3aJI€P>KKU BKIIIOUEHHS] — Bpemsi, uepe3 kotopoe Y3II,
MOCJI€ OTKJIIOYEHUSI HAarPY3KH, TOBTOPHO €€ BKIIFOYUT IIPU BOCCTAHOBJICHUM 3HAYCHUS
HalpsOKEHUST CETU B YCTAHOBJIGHHBIX Mpenenax. Bpems 3aiepKKu BKIIOYEHUS

AIEKTPONIPUOOPOB BEIOMPAETCS B COOTBETCTBUHU C PYKOBOJICTBOM IO 3KCILTyaTaIlUH.

Hazmasop S ommmne o

BRITIOYCHHA 208 4 4 5 5 . IONEITIO I HEA
: IIHTAHHA pele.
HATPY3KH.
7 iy Ll g S5
Brixmouare s KOETpOISA I“t(il AN
MAKCHMAIEHOTO HAIPAKEHHA. COMI0

Tpexpaspagasmit

Brixmouarens KOHTPOJIA HHIHAKATOP.

MHHHAMAJBHOI'O HAIIPAXKEeHHA.

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

Perynarop sagepxxm

BpeMeHH aBTOMATHIECKOro 6 230
BKJIIOYEeHHA II0C/Ie aBAPHH. 220

Perymarop MmaxcuMambHOTO
HAOPAKEHAA OTKIIIOYCHHAA.

Perynfrrop MHHHMAaJIBHOTO
HanpAXeHHA OTKJIIYeHHUA.

Kneyyzr noaxmogenns
HarpysKH

Pucynox 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alIUTHI OT MEpPEHANPSHKEHUS (perie
HaIPSHKCHUS )
KonudecTBO 1 crmocoObl HACTPOMKU MOTYT OBITH PA3JIMYHBI JUISI PA3HBIX THUIIOB

V3II. O6wiuno, nHactpoiika Y3II ocymiecTBiaseTcss ¢ MOMOIIBIO TMOBOPOTHBIX
peryJIMpOBOYHBIX PyUEK.

CpaBHeHHE alapaToB 3alIUThl JJIEKTPUUYECKOM CETH MO OTKIHOYAIOIIeH
CIIOCOOHOCTH

Paccmotpum pasnuily B paboTe M BO3MOXKHOCTSIX OTKITIOUEHUS Pa3TUYHBIX
amnmaparoB 3allUThl DJIEKTPUYECKUX ILierneil. B HacTosiiee BpeMs, €CTh MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aAIIUTHI AJIEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
ceOe HECKOJIBKO 3alIUTHBIX (PYHKIIMHA. 3/1€Ch MBI pACCMOTPUM HE KOMOWHUPOBAHHbBIC
anmaparthl 3alUThI, BHITIOJHSIONINE TOJIBKO OJIHY (QYHKITHIO.

[IpyunHamMu MOXKapoB OT AJIEKTPOYCTAHOBOK MOTYT SIBIATHCS: KOPOTKOE

3aMbIKaHWE, Teperpy3ka, TOKH yTE€UKH, JAYroBble MpoOdou  (MCKpPEHHE),
nepeHanpsHKeHue.
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JIns  3amuThl  DJIEKTPUYECKHX CETEH, B HACTOALIEE BpEMs, SBISIIOTCS
oOs3aTenpbHBIMU K TTpuMeHeHnto AB u Y/[T. Dtu anmapatsl 3apekoMeH0BaIM ce0s
KaKk HajexkHble U d(PQEeKTUBHBIE  CpPEJACTBA  MPEAOTBPAILIEHUS  IOXKapOB
OT 3JIEKTPOYCTAHOBOK.

AB 3amumiaer 53JIEKTPUYECKYKO CEThb OT TOKOB KOPOTKOIO 3aMBIKAHUS
Y IIEPErpy30K AIEKTPUUECKOU CETH.

VAT 3ammmaer dJIEKTPUYECKYK0 CeTb OT II0XKapoB B PE3yJIbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

CrenyeT OTMETHUTB, UTO B HACTOSILIEE BPEMS 3alIUTy OT MHOTMX HEraTUBHBIX
(akTOpoB, BBI3BIBAIOIIMX  BO3TOpAHUE B  JJIEKTPUUYECKUX  CETSIX, BMECTE
¢ npuMmeHenueM AB u Y/IT, oTdyactu pemaroT oprain3aiOHHBIMU MEPOIIPUATUAMM,
IIPOU3BOIUMBIMM Ha JTAIle IPOCKTUPOBAHUS ANEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U IIpH SKCIuTyaTanuu. Mcrnonb3yroTes Takue Mephl, Kak 3a3eMIJICHUE, YKIalKa Kabes
B KOpo0Oa, YBEIMYEHHUE PpACCTOSHHUA MEXIy MPOBOAHMKAMH, MPUMEHEHUE
CHELMATIBHBIX COCIMHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK M Ap.) U T.A. Jus
3aIIUTBI OT NEPETPY30K NPOU3BOIAT IPABWIBHBIA PACUYET JIIEKTPUUYECKHUX CETEU
Y Harpys3KH.

Onnako AB u YT uzHauanpHO HEe OBLIM MIPEeIHA3HAYCHBI JIJIST PACIIO3HABAHUS
VCKPEHUS U OTKIIIOYEHHUs LIENU B CIy4ae ero nossieHus. VIckpenue He pacrno3HaeTcs
AB nnmu YT, nOCKOJIBKY MPU UCKPEHUU HE MPOUCXOAUT HU YBEIUUYEHUE CPEITHETO
3HA4YEHUS TOKA B LN, HU €r0 yTeuKa Ha 3€MIIIO.

[Ipn mnocienoBaTelbHOM HMCKPEHUM TIOJHOE CONPOTHBIIEHUE  «ILIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArPy3KU U JAECPKUT ITOT TOK HUXKE MOPOTa OTKIIOUYCHUS
AB. CoOTBETCTBEHHO, 3TH CPEJCTBA 3AIUTHI OT HETAaTHBHOIO JIEHCTBHSI BBICOKOIO
3HaYeHUs] TOKa He cpabarbiBaroT. llpyu mapanmienbHOM HMCKpEeHUU Mexay (as3oi
U HEUTPAIbHBIM IPOBOAOM TOK OTIPAHUYEH IMIOJIHBIM COIPOTUBIECHHUEM LENH
u cpabarpiBanue AB u YT 3aBUCUT OT CTENEHU MCKPEHUS, OJTHAKO B MOJHON Mepe
HE rapaHTUpyeTCs.

CoOOTBETCTBEHHO, PEIICHHE 33/1a4d PACTO3HABAHUS MCKPEHHUS U oOecreueHus
3alIUThl OT TOXAapOB, BBI3BAHHBIX HCKPEHUEM, TOJDKHO OOECHeuMBATHCS HOBBIM
TUIIOM YCTPOMCTB, (PYHKIIMOHAIBHO U TEXHUYECKH OPUEHTUPOBAHHBIMH Ha TaKYIO
3agauy. Takum yctpoiictBom siBisiercst Y 311

VY3AII 3amumiaer 3JIeKTPUYECKYIO CE€Th OT IMOXKApPOOIMACHOTO MPOSBICHUS

JyTOBOTO TIPOOOST (MCKPEHMS).
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KOTOPBIN

MOXCT

IIPUBECTH

K  TOXapy

OT JJICKTPOYCTAHOBOK, SABJIAIOTCA KoeOaHus HaIpsKCHU S BHGKTqueCKOﬁ CCTU.

HpI/I‘IeM, OITIACHOCTDb MOJKCT HCCTU KaK IMOBBINICHHOC HAIIPSIKCHUC, TAK U ITIOHUKCHHUC

HaIIPpAKCHUA.

AB, YAT, Y3AII He 3amuImarT 3JeKTPUIECKYI0 CETh OT OMACHBIX KOJIeOaHuM

HaIpsDKEHUS CEeTH. DTy 3a/1a4y BeinoaHseT Y 311

V311 3amuniaeT 3JIeKTPUYECKYI0 CETh OT KOJIEOAHWUM HaIpsOKEHUsS, KOTOpbIE

MOTYT IIPUBECTH K BBIXOJY U3 CTPOS AJIEKTPOIPUOOPOB U UX BO3TOPAHHUIO.

(I)YHKIII/IOHaJILHLIe BO3MOKHOCTH amnmapatToB 3allUTbI JJICKTPHUYECCKHX

ceTei.

Tabauna 2

CDYHKHI/IOHaJ'IBHBIG BO3MOXHOCTH alIIapaToB 3alIUTLI JJICKTPUICCKUX ceTen

ArmapaT 3allIUThI

Yerpoiicrso YcerpoiictBo
ABapuiiHbIi . | YCTpPO#CTBO 3a1IUTHI | 3alUTHI OT P
P— ABTOMATHYECKUH 3aIUTHI OT
P nuddepeHIUATBLHOTO AYroBOro
BbIKJII0YATE]Ib (AB) nepeHanpsiKeHust
Toka (YAT) npoodost (V3II)
(Y3AII)
He He
Kopotkoe Oo6ecneunBaer He o6ecnieunBaet
obOecrieunBaeT | obecredynBaeT
3aMbIKaHUe 3aIMTY 3aIUTY
3alIUTy 3aIUTY
He He
O0ecneunBaer He oGecnieunBaer
[Teperpyska obecrieunBaeT o0ecrieunBaeT
3aLUTY 3aITUTY
3aIUTy 3aIUTy
He He
He obecnieunBaet OobecneunBaer
VYTeuka Toka obecrieunBaeT o0ecrieunBaeT
3aIUTy 3alMTy
3aIUTy 3aIUTy
. . He
HyroBoii npo6oii | He oOecnieunBaer He obecneunBaer | OGecneunBaer
MOCJIeIOBATEIbHBIH 3aIUTy 3aIIATYy 3aIMT obecneunsact
y 3aIUTY
He B nonnoi mepe
obecrieunBaeT
3aIuUTYy.
N N He
Jlyrooii mpoboit | MoxeT cpaboTaTh He oGecnieunBaer | O6ecneunBaer
napauIeTbHbIH CJIMIIIKOM TI03/THO 3aIIUT 3aIMT obecneunsact
p y rrry 3aIUTy
(mpu
OTpPaHUYEHHOM
toke K3)
He B nonnoii mepe He B nonnoii mepe He
JlyroBoi mpo6oit obOecnieunBaeT o0ecrnieunBaeT O0ecneunBaet
Ha 3eMITI0 3amuty. Moxer 3aIUT 3aIMT obecneunsact
Y Y y 3alIUTy

cpaboTaTh

MosxeT He cpaboTaTh
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Annapar 3a1iMThI
Yerpoiicrso YcrpoiictBo
ABapuiiHbIH . | YCTpOWCTBO 3alIIUTHI | 3alIUTHI OT p
P— ABTOMATHYECKUI 3alIUTHI OT
p auppepeHunaIbLHOro AYroBOro
BBIK/JII0OYaTe b (AB) nepeHanpsKeHus
Toka (YAT) npooos
(Y3/IIT) (Y3I1I)
CJIMIIKOM MO3IHO (Ipu UMITYITECHOM
(npu XapaxkTepe
OTPaHUYCHHOM HCKPCHHUS)
toke K3)
He
[Tepenanbl He oOecrieunBaer He oOecmieunBaer Oo0ecnieunBaer
HaIPsKEHUS 3aIlUT 3aIUT obecneumBact 3alUT
p y y ATy Yy

N3 tabnumpl 2 BUAHO, YTO HU OJWH U3 allapaToB 3allUThl HE 3aIUIIACT
AIIEKTPUUECKYIO CETh OT BCEX BO3MOJKHBIX aBapHIHBIX PekUMOB. [ oOecrieueHus
MaKCUMAJIbHOM 3alllUThl DJICKTPUYECKOM CETH I1IeJIECOO0pa3HO  MCIO0JIb30BATh
anmaparbl  3alllUThl, paloTarolue Ha OOHAapy)KEHHWE pa3HbIX IMPHU3HAKOB
HEUCITPAaBHOCTH JIEKTPUUYECKON CETH.

[Tpumenenune Y3/II1 u Y3II HEe oTMEHsIET HEOOXOIUMOCTH UCIIOIb30BaHus AB
u Y/T.

Takum 00pa3oMm, eciau pPacCMOTPETh BapHAHT WCIOJB30BAaHHUS BCEX BHUIOB
3aIUTHI AJICKTPUIECKON CETH OTIEIBHBIMHA YCTPONUCTBAMHU (BBIMOTHSIIOMIUMHA TOJIHKO
oJIHy (GYHKIIHIO), TO HEOOXOJAMMO YCTAaHOBUTH YETHIPE PA3HBIX alllapara 3alluThl:
AB, YAT, Y31II, V3II.

B Hacrosiiiiee Bpemsi pacripocTpaHeHbl KOMOMHUPOBAHHBIE anapathl 3aIUThl,
KOTOpbIE OOBEIUHSAIOT B OJHOM KOPITyC€ HECKOJIbKO YCTpoWcTB. Hampumep,
nuddepeHnranbuble aBTOMAThI, KOTOPhIE 00BEIUHSAIOT (PYHKIIMM aBTOMATHYECKOTO
BBIKJTIOUATEIS u YCTpOMCTBA 3aIUATHI i depeHnnanTLHOTO TOKa.
KoMOuHUpOoBaHHBIE YCTPOWCTBA TIO3BOJSIIOT ONTHMHU3UPOBATH W YIPOCTUTH

IMPOCKTUPOBAHUC K MOHTAX JJICKTPHUUYCCKHX IIHUTKOB.

TepMouHaAMKATOPHI

OnHon u3 Haubosee pacipoCTpaHEHHBIX MIPUYYH MOYXapoB
OT DJIEKTPOYCTAHOBOK SIBJISIETCSI TEPETPEB KOHTAKTHBIX COEAUHEHUHM W APYTUX
aneMeHTOB. [lokapoomacHble peXUMbl  BO3HUKAIOT — BCIEACTBUE  OOJBIIOTO
MEPEXOJHOrO0 COMPOTUBIICHUS, & TAKKE MEPETPY30K.
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TepMoOMHIMKATOPHBIE MaTEpHANIbl IIPEAHA3HAYECHBI I BU3YAJIBHOIO WM
dororpaduyeckoro KOHTPOJISI W HU3MEpPEHUs TEeMIIepaTyphbl, T.€. PpPe3yJIbTaThl
WU3MEPEHUI MOXKHO IPEACTaBUTh B BU3yAIN3UPOBAHHOM BH/IE.

IIpyn  [moCTMKEHMHM MaKCHUMaJbHOM TEMIIEPATYpPbl TEPMOWHAUKATOPHBIN
MaTepuai pacIuIaBiIsIeTCs 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMonHAUKATOPHI MOXKHO HCHOJB30BaTh Kak JIOKa3aTelIbCcTBO (hakTa
JNOCTH)KEHHSI  OIIPENCIICHHOM MaKCHUMAJIIBHOM TEeMIEpaTypsl, T.K. PpPE3YyJIbTaThl
U3MEPEHHUS SIBISIOTCA HEOOPAaTUMBIMU.

Meron wu3MepeHuss TeMIepaTypbl C IOMOIIBIO TEPMOWHIMKATOPHBIX
MAaTEepUAJIOB OTJIMYAETCS IPOCTOTOM, 3KOHOMHUYHOCTBIO, MaJOM TPYAOEMKOCTHIO,
BO3MOXKHOCTBIO ONEPATUBHOTO TMOJYYEHHsI JIOCTATOYHO TIOJHOW HH(MOpManuu
O TEIJIOBOM PEXUME AIIEMEHTOB 3JIEKTPOOOOPYAOBAHUS.

TepMOMHAUKATOPEI MMEIOT HECKOJIBKO WMCIOJHEHUN: TEPMOMHIUKATOPHBIE
HAKJIEMKA U TEPMOWUHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh LIBETOBOTO Iepexoja OO0eCrneuuBaeT JIETKOE paclO3HAaBaHME
aBAPUIHOIO MEPETPEBA.

TepMOMHIMKATOPBI COXPAHSIOT CBOM IBET M MAapKUPOBKY Ha IMPOTSHKCHUU
BCETO CPOKa CITY>KOBI.

TepMonHAMKAaTOpHBIE ~ HAKIEMKH  NPEACTaBISIIOT  COOOHM  MOMAJIOKKY
Ha CaMOKJICAIIECMCA OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM IMOKPBITHEM.
MartepuaioM MOAJIOKKA MOTYT ObITh Oymara, ¢oyibra Wiu MOJHMMEpHas IUICHKA.
Jns npenoxpaHeHuss TEPMOMHAMKATOPHOTO MOKPBITHUS OT BHELIHWX BO3JACHCTBUU
MTOBEPXHOCTH M3JIEJIHSI MOKPBIBAIOT 3aIUTHOM IIJIEHKOM.

[Ipu nocTrkeHUH 3aJaHHOM TeMIepaTypbl WHIUKATOP HEOOpaTUMO MEHSET
CBOM1 IIBET.

TepMonHAMKaTOpHBIE HAKJIEHKH MOTYT OBITh Pa3iMYHOrO pasmepa u (Gpopmsl,
B 3aBUCUMOCTHM OT 3aJa4ll UMETh pPa3HbIi MOpPOr cpabaThIBaHMS, UMETh HECKOJIBKO
TE€PMOYYBCTBUTEIbHBIX METOK C Pa3HBIM IIPEEIOM CpabaThIBAHUS.

TepMOUHIUKATOPHBIE HAKIEHKH MOTYT OBITh OJJHOMO3UIIUOHHBIMHU, T.€. UMEIOT
OIHY WHAMKALIMOHHYI0 METKY M MHOTOIIO3ULMOHHBIMH — HMMEIOIIUE HECKOJIBKO
WH/MKAIMOHHBIX METOK, HACTPOEHHBIX HA Pa3HbIE TEMIIEPATYPHI.
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Pucynoxk 13. [IpuMepbl TEPMOMHANKATOPHBIX HAKIEEK PA3TUYHBIX
MIPOU3BOIUTENECH

[IpumeHeHne OTHOMO3UIMOHHBIX TEPMOWHAMKATOPHBIX HAKIIEEK MO3BOJISIET
KOHTPOJIMPOBATh MAKCUMAJIBHYIO TEMIIEPATypy Ha 3JIEMEHTE JIEKTPOOOOPY0BAHUS.

[IpyuMeHEeHNE MHOTOMO3UIIMOHHBIX TEPMOMHIUKATOPHBIX HAKJIEEK ITO3BOJIAECT
OIPENICIATh TeMIIEpaTypy 3JIEMEHTA AIEKTPOOOOPYT0BAHUS KakK
cpeaHeapupMEeTHIECKOe MEXKy MOCIeIHEeH METKOM, M3MEHUBIIEH 1[BET, U TIEPBOM —
HE U3MCHUBIIIECH.

TepMOUHANMKATOPHBIE KPACKH, B OTJIMYUE OT TEPMOMHAMKATOPHBIX HAKJIEEK,
MOXHO HAHECTH Ha TIOBEPXHOCTH WM JJIEMEHTHI  DJIEKTPOOOOPYI0BaHHS,
HEJOCTYIIHbIE JJII  YCTAHOBKM  TEPMOMHIAMKATOPHBIX  HAKJIECK, HaIpUMED,
NPy  CJIOKHOW KOH(PUTYpallMM WM OTPAaHHMYCHHOM IPOCTPAHCTBE BHYTPH
ANEKTPUYECKUX  IMMUTKOB. Kpackm  MOXHO  HAHECTH HAa  IMOBEPXHOCTh
KOHTPOJIMPYEMOT0 3JIeMEeHTa 00Jiee TOHKHM CJIO€M, B pe3yJibTaTe 4ero BO3pacTaeT

CKOPOCTb cpabaThIBaHUS.
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Pucynok 14. [Ipumep UCTIOTHEHUS] TEPMOUHANKATOPHBIX KPaCOK

TepMOUHUIUKATOPBI TMPUMEHSAIOTCS JJISI  KOHTPOJISI TEIJIOBOTO  peXHMa
AJIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBI TMPUMEHSIOTCS JUIsi OOHApY>KEHHUS U PETUCTPALMH
MIEPETPEBOB DJIEMEHTOB JJIEKTPOOOOPYIOBAHUS WM SJICKTPONPOBOAKH, B TIEPBYIO
odepesib, BOJM3H JIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCTMHEHUM.

TepMonHIUKATOPBI HE TPEOYIOT CIEUAIEHOTO TEXHHYECKOTO OOCTYKUBAHHUS.

3amuTe MOANEKAT  DIEMEHTHI  DJIEKTPOOOOPYIAOBaHMS, JJs  KOTOPBIX
HOPMATHBHO-TEXHUYECKUMHU JOKYMEHTAMHU yCTAHOBIICHBI HAMOOJIBIIKE TOMYCTHMBIC
TEMIEpaTypbl HarpeBa, a TaKKe OJIIEMEHTHI DJJIEKTPOOOOPYIOBaHUS, TEpErpeB
KOTOPBIX MOKET MPUBECTH K aBAPUU WM BO3TOPAHUIO (HE3aBUCHMO OT HAJIMYUS
TpeOOBaHMI HOPMATUBHBIX TOKYMEHTOB).

TepMouHIUKATOPBI ~ HAHOCAT  HA  DJIEMEHTBHI  DJIEKTPOOOOPYHAOBaHMS,

MMOJICKAIMKUC KOHTPOJIIO TCINIOBOI'O COCTOSHUA.
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Pucynoxk 15. [Ipumep ncnonp30BaHust TEPMOUHIUKATOPHBIX HAKJIEEK JJI1 KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCINHEHUIN

[Topor cpabaTbiBaHKs TEPMOMHIMKATOPOB BEIOMPAETCS UCXOAS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAaUMW JJI1  KOHKPETHOIO  3JIEMEHTA
AIEKTPOOOOPYIOBaHUSA, TEXHUYECKHX XAPAKTEPUCTUK U  PEKUMOB  pabOThI
AIEKTPOOOOPYTOBAHUS.

Tak Kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU HM3IECIHUSIMM,
MOCJIE PETrUCTpaluyd HMHU IeperpeBa cpadOTaBIIME TEPMOMHAMKATOPHI MOJJIEXKAT
3aMeHe Ha HOBBIE.

Heo0xoaumMo KOHTpOJIMPOBATH CPOK HCIHOJIB30BAHUS TEPMOMHAMKATOPOB.
[Tpu ncTeyeHuH cpoka HCIOJIb30BAHUS, TEPMOUMHAMKATOPHl HEOOXOIUMO 3aMEHUTH
Ha HoBbIe. [locne 3aMeHBbI clienaTh OTMETKY B KypHAJIE.

TepMOUHIUKATOPBI SABJISIFOTCS HEBOCCTaHABIIMBAEMbIMHU u
HEPEMOHTONPUTOAHBIMU  u3aenusMu  (mokpsiTusamu). Ilpu  cpabaTbiBaHMM
TEPMOMHIUKATOPA, €ro CIEAYeT YAAIUTh U 3aMEHUTh HAa HOBOE U3/eNHe (MIOKPHITHE).
OxpammBaHre TEPMOUHIUKATOPHBIX METOK B PE3YyJIbTAaTE BO3AEHUCTBHS TEMIEPATYPBI

HEoOpaTUMo.

TepMocucrembl
TepmocucTeMsl npeIHa3HAYEHBI JIJI1 PAHHETO aBTOMATUYECKOr0 0OHAPYKESHUS
MOXKApPOOMACHBIX CHUTYAllMK, BO3HUKAIOUIMX BCIEACTBUE MEPErPEBA DBJIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIWHEHUH, MPOBOJIOB, Kabenen (B T.4. KOHIIEBOU
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apMaTypel) W IIIWH, JJIEKTPHUYECKUX amnmapaTtoB, BBOJHBIX paCIpeae/MTEIbHBIX
mKaoB, IMMUTOB C BJIEKTPOOOOPYAOBAHWEM, WHOTO JIIEKTPOOOOPYIOBAHUS
U WX DIEMEHTOB, TIJi€ BO3MOXKHO TIPEBHINICHUE TEMIIEpPaTypbl 000pyIOBaHUS
B HEIITATHOM PEXHUME PabOThI WIIH MPH MOSBICHUH e(heKTa.

CucreMbl OCYIIECTBISIOT HETPEPHIBHBIM KOHTPOJIb TEMIIepaTypbl HarpeBa c
CUTHAJIM3AIMEHN O TIPEBBINICHNN YCTAaHOBJICHHBIX MTOPOTOB U Tiepenadeii nHpopmanun
Ha MyJIbT EHTPATM30BAHHOTO HAOIOACHHSI, TJ€ OCYIIIECTBIISIETCS IPUEM TPEBOKHBIX
W3BEIIEHU 00 OOHAPYKEHHBIX MEeperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIMKALIHS)
COCTOSTHUS M pETHCTPAITUs COOBITHH.

Tepmocucremamu ~ MOTYT  OBITh  OOOpPYAOBAaHBI  BJEKTPOYCTAHOBKH,
TUTSI KOTOPBIX HOPMATUBHBIMHU JJOKYMEHTaMH YCTAHOBJICHBI HAUOOJIBIIIAS JOITYCTHMAS
TeMITepaTypa Harpesa, a  TaKxke AIIEMEHTBI AIIEKTPOOOOPYTOBAHHS
U DJEKTPONPOBOAKH, TMEPErpeB KOTOPHIX MOXKET TPUBECTH K aBapuud WU

BO3TOPAHMIO.

Pucynok 16. [Ipumep cuctemsl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOM
ra30BbIJICISAIONICH HAKIICUKU U CIIEHAIIM3UPOBAHHOIO Ta30BOr0 AaTUMKa

B kauecTBe ycTpOWCTB OOHApy>KEHHS MPEBBIIICHUS TEMIIEPATyphl B Pa3HBIX
CHUCTEMax MOTYT BBICTYIIATh pa3jMyHble NaTuuku. Hanmpumep, TepMoakTUBUpPYEMBIE
ra3oBBIACISIONIME HAKJICHKH, TMPU HArpeBaHWM KOTOPBIX [0 OMNPEACICHHON
TEMIIEPATyphl BBIACIACTCS CUTHAJIBHBIA a3, YJAaBIMBAEMbIA CHEUAATM3UPOBAHHBIM
ra3oBbIM JIATYMKOM, NEPEJAOIIMM CUTHAJ O MEPETPEeBE HA KOHTPOJIbHO-TIPUEMHOE
YCTPOMCTBO; OECKOHTAKTHbIE WH(PpPAKPACHBIC MATUYUKH; JATYUKH TEMIIEPATYPHI,
YCTaHaBJIMBAEMbIE HEMOCPEICTBEHHO Ha KOHTPOJIUPYEMBII DJIEMEHT

AIEKTPOOOOPYI0BaAHUS.
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o
- o - CMELWANM3NPOBAHHbIN
o FA30BbIN [JATYMK
1. Ob6epHuTe HaKNEeNKN BOKPYT KOHTaKTOB
1 YCTaHOBMTE ra30Bbli AaTUMK

'oooﬁr gooo

KOHTPOJIbHO-NMPUEMHOE
YCTPOUCTBO

70°C 100°C
3. BaBapwviiHOW cuTyaLuu Haknelka Bbigenaert
2. [pv HarpeBaHWM MHAVKATOPHbIE CUTHaNbHbIV ras, KOTOPbIN PUKCUpyeTca
METKN He06pammo U3MEHAIT uBeT AaTynNKom
Iar 1 Iar 2 Illar 3
l"azorenepupyromue ITpu narpeBanuu Boimie 50 B aBapuiiHOM cuTyauuu, Korua
HakJeilku, pazMemieHHble Ha — 90°C  uHAMKATOpHBIE TeMIepaTypa IOAHMMAETCS  BBILIE
CHJIIOBBIX  KOHTAaKTaX, a METKH HeoOparumo 100°C, HaKJIeka BBIICTISIET
TaKXKe CMOHTHPOBAHHBIA MEHSIOT CBOU LIBETA CHUTHAJIbHBIN ras, KOTOpBIN
ra30BbIM JIaTInK B ¢ukcupyercs Ta30BbIM  JaTYUKOM.
AJIEKTPOLIUTKE JlaTuuk miepesaeT CUTHAI TPEBOTH | /

MJIN OTKJIIOYACT ITUTAHUC

Pucynok 17. [lomaroBas cxema paOOThl CHCTEMBI HEPEPHIBHOTO KOHTPOJIS
TEMIIEpATypPbl HA OCHOBE TEPMOAKTUBUPYEMOM Ta30BBIIACISIONIECH HAKIICUKH

" CIICHUATIU3HUPOBAHHOI'O I'a30BOI'0 JaTYHKa

KpOMe TOro, TCPMOCUCTCEMBI MOJKHO HCITIOJIB30BAaTh KaK CHCTEMbI MOHUTOPHHI'A

NO’KapHON OE€30MAaCHOCTH 3JIEKTPOYCTAHOBOK, 332 CUET PAHHEro OOHApYXEHUS TOYEK

YpC3MCPHOI0O HarpeBa, 3aA0JI'0 0 Ha4dajlad TepMI/I‘-IeCKOﬁ ACCTPYKIOUHNU H30JIAIIUN

B MCCTaX YCTAHOBKH JATYUKOB.

Pucynok 18. [Ipumep cucteMbl MHOTOKaHAJIbHOTO O€CKOHTaKTHOTO
TEMIIEPATYPHOT'O KOHTPOJII HA OCHOBE OECKOHTAKTHBIX TUPOMETPUYECKUX
JaTYNKOB
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Pucynok 19. [IpuMep MHTEINEKTYaIbHONW CUCTEMBI KOHTPOJISL TEMIIEPATYPHI
BBICOKOBOJIBTHBIX KAaOEJIbHBIX JINHUW Ha OCHOBE PacCIpeeIEeHHOTO
JlaTYuKa TEMIIEpaTypsl

Ten0BU3MOHHAS TMATHOCTHKA

B ocHOBe TEIIOBU3MOHHOW JMAarHOCTHKH JIEKHT TEIUIOBOM  METOH
HEPa3pyIIAOMEro KOHTPOJsSA, T.€. TEIUIOBU3HOHHBIE OOCIEAOBAHUA C LEJBIO
BBISIBJICHUSI TOXApOOIMACHBIX YYaCTKOB M Y3JIOB B  3JEKTPOOOOPYAOBAHUU
U DJIEKTPOIIPOBOJIKE.

B kayecTBe TEXHMYECKOTO CpEACTBAa TEIUIOBU3MOHHOW  JMAarHOCTUKHU
MIPUMEHSIETCS TEIUIOBU30D. TEIIOBU30pP — 3TO ONTUKO-3JIEKTPOHHBINA U3MEPUTEIBHBIN
npudop, padoTarmuii B HHPpaKpacHO 00J1aCTH 31EKTPOMATHUTHOTO CIEKTPA.

Pucynok 20. [Ipumep npoBeeHHs! TEIIIOBU3MOHHOTO KOHTPOJIS 3JIeKTpolukada
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Kpatko MeTon TEmIoBU3MOHHOM JIMAarHOCTHKW IMOKapHOM 0€30MacHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHHUS MOXKHO OIKCATh CIEIYIOIMIMM OOPa3OM.
Kaxnpiii 00beKT uMMeeT Temmeparypy, NpUYeM B pa3HbIX TOYKAaX OHA pasHas.
Kak mpaBuiio, OTKJIOHEHUE TEMIIEPaTyphl B Ty WM UHYIO CTOPOHY CBUJETEIHCTBYET
0 KaKoW-TO HEOAHOPOAHOCTH, nedekTe. TernoBu30p Kak BUICOKaMepa OXBaThIBACT
BCIO TIaHOpaMy OOBEKTa, BBIBOJUT Ha DKpaH U (PUKCUPYET B MaAMSITH BECh CIICKTP
€ro TemIeparyp, npeoopasys B TepMOTpaMMy, T.€. KapTUHKY TeMIeparyp, KoTopas
HAalTOMWHAET HEraTWB I[BETHOM (oTorpaduu, TA€ KaXAbIA OTTECHOK I[BETa
COOTBETCTBYET ONpE/ICICHHON TeMIiepaType.

HeocropumbiMi ~ TIpeWMyIIeCTBaMH  TEIIOBU3MOHHOTO  0OCIE0BaHUS
SBJIIOTCS: OOBEKTUBHOCTh M TOYHOCTh IIOJYy4Yae€MbIX JaHHBIX, O€30MacHOCTb
(mpumeHsieTcs OECKOHTAKTHBIN METO]), HE TpedyeTrcs OTKJIFOUEHHUE
AIIEKTPOOOOPYI0BaHUS U MOJTOTOBKH padouero mecta. OaHako, /s 001ee TOYHOTO
TEIJIOBOTO KOHTPOJS HEOOXOJIMMa Harpy3ka Ha 3JIEKTpOOOOpYJIOBaHHS HE MEHEE
70%, u He meHee 1 waca pabotel. IIpm 3TOM MeTONI BBICOKOIPOU3BOJAMUTEIIECH,
K TOMY € OH Ja€T BO3MOXXHOCTb NMPAKTUUYECKH MTHOBEHHO, «C MEPBOTO B3TJISIA»,
yKazaTb MeCTO Je]eKTa, MpeaBApUTEIIbHO OINPEICIUTh CTENeHb Ae(PEKTHOCTH.
Kpome »TOoro wmeron oTiMYaeTcss MPOCTOTOM JIOKYMEHTHUPOBAHUSA J€(PEKTOB
U BO3MOXHOCTBHIO OmpefeieHus: JAeQeKToB Ha paHHEW CTaaud pa3BUTHSL.
OH MO3BOJISIET C JOCTATOYHOM CTENEHbI0 TOYHOCTH AUArHOCTHUPOBATH COCTOSIHHE
HE TOJBKO OTKPBITHIX 3JIEMEHTOB JJIEKTPOOOOPYOBAHMS, TAKMX KaK KOHTAKTHBIC
COEIMHEHUS B DJIEKTPUYECKUX IIUTKAX W BBOJHBIX IIUTaX, HO U COCTOSIHUE PO3ETOK
Y BBIKJIFOYATEJIEH, KOTOPhIE 3aKPBIThI KOPIYCAMH, a TAKXKE JEKTPUUECKUX MTPOBOJIOK,

BBIIIOJIHCHHBIX PAa3/IMYHBIMU criocodamu.

3857
E36.7
349

331

313

£ 29.4

276

255
239

221

20.28

Pucynok 21. [Ipumep TepMOrpaMmbl KOHTAKTHBIX COEUHEHUN C TeMIIEpaTypHOU
LIKAJI01
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CyThb TEMJIOBMU3MOHHOW JUArHOCTUKH 3aKIIOYaeTCs B OECKOHTAKTHOM
perucTpanuyu TEMIIEPATYPHOTO IMOJSI HAa MOBEPXHOCTH OOBEKTAa HU3MEPUTEIHHOM
arnmapaTypou, IMOCTPOCHUM U aHAJIM3€ TEePMOTpaMM C UCIOJb30BaHueM OBM
1 oOHapyX)eHus M Kiaaccuukanuu aedeKTOB W NPUHATUS pemieHus. Hamuuawne
nedexrta mpu TaKOM JIUAarHOCTHUKE XapaKTepU3yeTCsl aHOMAIbHBIM IOBBIIICHHEM
TEeMITepaTyphl B I€PEKTHON 30HE TI0O CPABHEHUIO C UCTIPABHBIMU 00JIACTSIMU.

VYcnoBuss W TOPANOK  NPOBEACHUS  TEIUIOBU3UOHHOW  JTUAarHOCTUKH
AKCIUTYaTUPYEMOT'O  3JICKTPOOOOPYJAOBAHUS JKUJIBIX U OOIIECTBEHHBIX 3JaHUM
YCTAHABIMBAIOT  METOJAMYECKME  pekoMmeHiaanmuu [6]. OHU  HampaBJICHBI
Ha TPOPUIAKTHUKY IOXKApPHOM O€30IMaCHOCTH dJECKTPOOOOPYAOBAHUS  KUJIBIX
1 OOIICCTBEHHBIX 3JaHUN U MO3BOJSIOT KOHTPOJHMPOBATH U OLEHUBATh COCTOSIHHUE
nokapHo 0€30MaCHOCTU DJIEMEHTOB 3JIEKTPOOOOPYOBaHUS, KOTOpPHIE paHee He
MOIUIM OBITh OOCJEIOBaHbI, TAKUX KaK: PO3ETKH, BBIKIIOYATEIIH W JJICKTPUUCCKHE
IIPOBOJKM BBIMOJHEHHBIX Pa3IMYHBIMU CIIOCO0AMHU, YTO SBIACTCS aKTyaJlbHBIM
MOMEHTOM B  o0jacTd  oOecrnedyeHus MOoKapHOH  0€30MacHOCTH  JKHJIBIX

1 OOILIECTBEHHEIX 3/IaHUH.

[T=277°C]

Pucynox 22. IIpumep oOHapyKeHUS OKAPOOIACHOTO pa3orpeBa 00JITOBOTO
KOHTAKTHOT'O COSTUHECHHUS

C noMOLBI TEIUVIOBU3UOHHOW JHMATHOCTUKU BBISIBISIOTCA KOHKPETHBIE
nedeKkTHble MecTa, I/I€ 3a4acTyl0 JOCTATOYHO 3aTsHyTh, 3aUUCTUTh, 3aMEHUTH
00JTOBOE COEAMHEHHE WIIM TIEPEPACTIPEACIUTD HArPy3Ky U J1e(PeKT OyJeT ycTpaHeH.

JlommyckaeTcst UICIIOJIb30BaTh APYrue€ METOAUKU TEIJIOBU3UOHHON TMarHOCTHKH,
eclii 00JIaCTh UX NPUMEHEHHUS COOTBETCTBYET O0JIACTM NMPUMEHEHHS HACTOSLINX

METOIMYECKUX PEKOMEHIALINH.
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B kadecTtBe KpuTEepHEB OIIEHKH IOKApHOW OE30MaCHOCTH SIEKTPUUECKUX
U3IeIUA  MOXET OBbITh MPHUHATO 3HAYCHUE TEMIIEpaTypbl WJIM MPEBBIIICHUS
TeMIIepaTyphl, YCTAaHOBJICHHOE B CTaHAapTaX Ha KOHKpeTHoe u3nenue. Kpome Toro,
KPUTEPUHU OLICHKH I10YKapHON OE30MacCHOCTH MPU TEIUIOBU3UOHHOW JTHArHOCTHKE
MIPUBEJEHBI B METOJUYECKUX PEKOMEHIALMSAX [6].

JluarHoctuka 3J€KTpOOOOPYAOBaHUSI TEIJIOBBIM METOJIOM HEpa3pyIIalollero
KOHTPOJIS (TEMIOBU3MOHHAS AUArHOCTUKA) JOJKHA MPOBOJUTHCS OpUraioil HE MEHEe
2 yenoBek. Bece wieHbl Opuraapl JOKHBI OBITh ATTECTOBAHBI 110 TEIIOBOMY METOY
Hepa3pylIaroIero KOHTPoJsa. XoTs Obl OJUH paOOTHHUK JTOJKEH OBITh aTTECTOBAH HE
HIDKe, yeM 110 1] kBammdpukarmoHHOMY YPOBHIO IO TEINIOBOMY KOHTPOJIIO B CHCTEME
Pocrexnanzopa.

Jlns  mpoBeJeHUs TEIUIOBU3MOHHOW JMAarHOCTUKM MOTYT TPUBJIEKATHCS
CTOPOHHHE OpraHu3alli¥, AaKKpPEAWTOBaHHbIC B YCTAaHOBJICHHOM TIOpSJKE Ha

TEILIOBOM MCTOI HCPA3PYHMAOIICTO KOHTPOJIA.
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