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BBenenue

Honss 4wmcma mnoxapoB, mnpouzomenqmux B Poccuiickonn — ®Denepanuu
OT DJIEKTPUYECKUX M3ACIIMA U YCTPONCTB B 3/IaHUSIX M COOPY>KEHHUSX, OT OOILEero
yyclia TOXKApOB B 3JaHUSAX U COOPYKEHUSX OCTACTCS CTA0MIBLHO BBICOKOM
u coctaBiset 6oiee 34 %.

HawnGomnbiee 9ucio moxkapoB OT 3JIEKTPOOOOPYIOBAHUS €KETOTHO MTPOUCXOIUT
Ha OOBEKTaxX >XWJIOro cexkropa. Mx mons cocraBmser mopsaka 74 % ot olmiero
KOJIMYECTBA MOYKAPOB MO ANEKTPOTEXHUUECKUM MTPUUHHAM.

OcHOBHasi 4acTh MOTHOIIMX JIIOJEM Ha TOXKapax OT 3JIEKTPoOOOPYI0BaHUS
MPUXOJUTCS HAa TIOKaphl B 3JAaHUSX U COOPYXKEHHUAX >KuJjoro cekropa — 94,8%
OT 00mIero 4Wciia MOTHOIMIMX Ha TMOXapaxX, BO3HHUKIINX IO AJIEKTPOTCXHUYCCKUM
IPUYHHAM.

Cpenn BUIOB OOBEKTOB KHJIOTO CEKTOpa HAMOOJIbIIEE KOJWYECTBO IMOKAPOB
OT DJIGKTPOUBAENTUNA M YCTPOWUCTB €XKETOJHO MPOUCXOAUT B OJIHOKBAPTUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JoMax U cocraBisier okoimo 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHumax W CoOpyXEeHHSX OOIIECTBEHHOTO Ha3HAYEHUS JOJS TOXKapoB
OT D3JIEKTpOooOOpyaOBaHUsA cocTaBmwia Oonee 52 % oT oOmero ywucia IOXKapoB
Ha JaHHBIX 00BEKTAX.

Jonga wuymcna moruOmmx JrOJed Ha TMoXapax oOT 3JIEKTPOOOOpYI0BaHUS
B OOIIECTBEHHBIX 37aHugIX coctaBmia 19,0 % ot oOmiero ymciaa moruOmmx Ha
Mo’kapax Ha IaHHBIX 00BEKTaX.

Pacripenenenust  3HayeHuUW  TOKaszaTesneld  OOCTAaHOBKM € TOXapamH,
npousomeamumu B Poccuiickoit deneparuu B nepuon 2016-2021 romoB B xujiom
CEKTOpEe M 3[aHUSAX U COOPYKCHHSX OOIIECTBEHHOTO HAa3HAYCHHS, HUCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISIOCH  3JIEKTPOOOOpYAOBaHUE, IO CyObEKTaMm

Poccuiickoit @enepanuu npeacraBieHsl B Tadbaumax 1 u 2.



Taoauma 1
PacnpenesieHue 3Ha4eHUIl MoKa3aTeseil 00CTAHOBKH € MOKapaMu,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 roxos

B JKHJIOM CEKTOPE€, HCTOYHUKOM BOSHUKHOBCHUHA KOTOPLIX ABJIAJIOCH

3JIEKTPO0OOpya0BaHue, N0 cyobekTaMm Poccuiickoii @eaepannu

Koa-Bo o IToru6.0 o
PeiiTunr Cy0bexkT PO 10KapoB, 02 | Peiirunr Cy0bekT PO JII01eH, 0}; o
ell. qeJl.
1 MockoBckas 001acTb 16 861 7,63 1 MockoBckas 00J1acThb 740 6,71
2 Pecnyomixa 8 304 3,75 2 CBepiioBcKas 00JI1acTh 417 3,78
Bbamkoprocran
3 YensOuHckast 06acth 6728 3,04 3 Pecnybmixa 382 3,46
bawkoprocran
4 Upkyrtckas obnacTb 6 599 2,98 4 Upkyrtckas o01acTh 358 3,25
5 Jlenunrpanackas 00J1acTh 6 456 2,92 5 Jlenunrpaackas 00J1acTh 342 3,10
6 r. Mocksa 6 047 2,73 6 Kpacuospckuit xpait 342 3,10
7 Kpacrosipckuii kpait 6 017 2,72 7 HoBocubupckas ob6macts 297 2,69
8 Kpacromapckwuii kpaii 5905 2,67 8 Hwmxeropozackas o61acth 275 2,49
9 CBepasioBcKas 00J1acTh 5 696 2,57 9 YenaouHckas 001acTh 272 2,47
10 Camapckas 00J1acTh 5573 2,52 10 PocroBckas obnacThb 256 2,32
11 PecnyOmmka Tarapcran 5400 2,44 11 Kpacronmapckwuii kpaii 244 2,21
12 HoBocubupckas obmacts 5301 2,40 12 TromeHckas 00acTeb 233 2,11
13 IIpumopckuii kpait 5164 2,33 13 [epmckuit kpait 232 2,10
14 KemepoBckas 061acTh - 4945 2.23 14 KemepoBckast 061acTsb - 230 2,00
Kysbacc Kysbacc
15 Hwxeropozckast 001acth 4823 2,18 15 Camapckast 001acTh 221 2,00
16 AnTaiickuil kpaii 4587 2,07 16 Pecnybnuka Tatapcran 214 1,94
17 Pocrosckas obnacts 4 329 1,96 17 CaparoBckas 00JacTb 204 1,85
18 XabapoBckwii Kpaii 3998 1,81 18 XabapoBckuil kpait 200 1,81
19 CaparoBckas 001acTh 3 864 1,75 Cpennee no cy6nexram 195,8
Ypaiabckoro ®O
20 Boponexckas 06acth 3819 1,73 19 TBepckast 00J1aCTh 191 1,73
21 [Mepmckuit kpaii 3750 1,69 20 Boutrorpazckas 061acThb 185 1,68
22 Bounrorpanckast obnactb 3706 1,67 21 IIpumopckuii kpait 182 1,65
Cpennee no cyobekram
23 Openbyprckas 00J1acThb 3653 1,65 IpuBo:kcroro GO 179,5
Cpennee no cyobekram N N
Vpaabckoro ®O 3632,3 22 Adraiickuii kpait 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obnmactsh 173 1,57
25 TroMmeHckast 001acThb 3459 1,56 Cpennee 1o cyoLexTam 172,3
Cubupckoro @0
Cpennee 1o cyonexram 34246 24 Boponexckas obnacts 168 1,52

Cubupckoro @0




KoJu-Bo Toas IMoru6s0 Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PedTHHT Cy0bekT PO JII01eH, o i
el 0 YeJl. 0
Cpennee 1o cyobexkram
TpuBokckoro GO 3397,2 25 OpenOyprckas ob6macTb 161 1,46
26 Omckas 00nacTh 3130 141 26 OmMckast 0071aCTh 156 1,41
g7 | Xawtb-MancHiCKHRaBT. | 544, | g 3g 27 r. Mockaa 151 | 137
OoKpyT - FOrpa
Cpennee mo cydobekTam
Ientpanbnoro ®O 2 898,7 28 Yamyprckas PecryOnmka 145 1,32
28 Brnagnmupckast o6macTb 2 687 1,21 29 [lensenckas obnactb 142 1,29
Cpezuiee 1o cybnextam 2594,9 30 Bnanumupckast o6nacts 142 1,29
Poccniickoii @egepanuun
29 TBepckas obnacth 2418 1,09 Cpennee no cydnexram 138,4
HenTpansHoro ®O
Cpennee nmo cydobekTam
I0xH0r0 ®O 22821 31 Kypranckast 001acth 130 1,18
30 CraBponoiabCKUi Kpai 2194 0,99 32 ApxaHrenbckas 001aCTh 130 1,18
31 Kypranckas o0nactsb 2128 0,96 33 Bonoroackas o6nacts 130 1,18
32 HBanoBckas o0acTb 2126 0,96 Cpemzee H? cybnexram 129,4
Poccuiickoii Pegepanun
33 [lensenckas o6nacTh 2075 0,94 34 Hosroponckas o6macts 129 1,17
34 Kuposckas o6macts 2 057 0,93 35 TamOoBcKkast 06acTb 127 1,15
35 VibsiHOBCKas 00J1acTh 2046 0,92 36 Pecnryomixa Caxa 122 1,11
(Axytus)
36 Yamyprckas PecryOnuka 2012 0,91 37 3a0aiikanbCkuii Kpan 121 1,10
37 3abaiikanbCKuil Kpan 2 006 0,91 38 Pecniybnuka Bypsitus 121 1,10
Cpennee mo cyobekram 19226 39 UYysauuckas Pecmy6nuxa - 119 1,08
Cesepo-3anagnoro @O Uysamus
38 TamOoBckas ob6macTh 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecnyomixa Caxa 1882 0,85 41 VibsiHOBCKas 00J1acTh 114 1,03
(SxyTus)
40 JIumnenkas oo6nactb 1 807 0,82 42 Kanyxckas o01acth 112 1,02
Cpennee no cydbekTam
41 Tynbckast 06macTh 1801 0,81 IOmnoro ®O 110,8
42 Amypckast 00JacTh 1754 0,79 43 Psazaunckas 06acThb 110 1,00
Cpennee no cyobekram
43 BpstaCKas obmacth 1736 0,78 Cenepo-3ananoro DO 101,1
Cpennee no cyonextam |4 74/ g 44 Tymscias o6acTs 100 | 091
JlaabHeBocTOUHOTO PO
44 Benroponckas o6macTb 1730 0,78 45 AcTpaxaHCKasi 00JIacTb 100 0,91
45 ApxXaHreybcKas 00J1acTh 1714 0,77 Cpexnee no cybnexram 86,9
JlanbHeBocTOUHOTO PO
46 Pecniyonmuka Kpbim 1714 0,77 46 Jlunenkas o6nacTe 86 0,78
47 Pecnybnnka Bypsitus 1702 0,77 47 Awmypckast o6nactb 85 0,77
48 MypMarcKas 061acTs 1668 | 075 4g | Xawme-Mascuiickuit ast. | g, 0,74
okpyT - FOrpa
49 Bonoroackas 061acTsb 1664 0,75 49 Benropockas 06sacTb 81 0,73




Koa-Bo Toas IHoruo.o Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PedTHHT Cy0bekT PO JII01eH, o i
el 0 YeJl. 0
50 | ‘lysamckasPecnybmuia- |4 635 | g7y 50 Crasponomscxaii kpaii 80 0,73
Uysamus
51 Ps3anckas obnactb 1519 0,69 51 Kypckas obnacth 80 0,73
52 Spocnasckas 0o0nacTb 1491 0,67 52 Pecniy6muka MopaoBus 79 0,72
53 Kamyxckast ob6macts 1472 0,67 53 HBanoBsckas o0macts 78 0,71
54 AcTpaxaHcKasi 0051acTb 1468 0,66 54 Bpsackast obmacts 77 0,70
55 Kypckast o6nacts 1435 0,65 55 Pecniy6nnka Kprim 77 0,70
56 ToMmckas o0sacTb 1422 0,64 56 Pecny6muka Komu 74 0,67
57 Hosropouckast o6nacts 1414 0,64 57 OpJoBckast 001acTh 72 0,65
58 Pecrry6immka MopaoBust 1362 0,62 58 PecnyOmmka Kapenms 70 0,63
59 Pecrry6nmka Jlarectan 1330 0,60 59 TIckoBckas o0acThb 69 0,63
60 Pecniy6nuka Kapenus 1307 0,59 60 SIpocnasckast o6nacTb 69 0,63
61 CMoneHckas 001acThb 1305 0,59 61 Tomckas o0JacThb 67 0,61
62 PecnyOimka Xakacus 1226 0,55 62 CMoiteHcKast 001acThb 63 0,57
63 IIckoBckas obmactb 1204 0,54 63 PecnyOnmuka Xakacus 60 0,54
64 PecnyOimka Komn 1149 0,52 64 PecnryOmmka Mapwit 31 52 0,47
65 Yeuenckas PecmyOmuka 1103 0,50 65 Koctpomckast 0651acTh 45 0,41
66 CaxanuHckas 001acTh 1088 0,49 66 CaxanuHckas 001acThb 43 0,39
67 OproBcKas 061acTs 1051 | 047 67 HAmano-Hereruii asr. 41 0,37
OKpyT
68 Pecrry6nmka Mapwmit On 1006 0,45 68 PecrryOinka Jlarectan 31 0,28
69 KocTpoMckas 061acTh 954 0,43 69 Kamununrpancxas 28 0,25
001acTh
Cpennee no cyobekram
CeBepo-KaBka3ckoro 899,3 70 Kamuatckuii kpait 27 0,24
®0
70 KamuumHrparckas 871 0,39 71 EBpetickas aBT. 00macTb 25 0,23
001acTh
71 Kabapmuio-bankapexas 771 0,35 72 Pecnymka Thisa 23 0,21
PecrryOnmka
i . Cpennee no cyobexkram
72 Hmano-Herelkui asr. 739 0,33 Cenepo-Kankascioro 20,4
OKpyT
[0]0)
73 Pecrry6immka TriBa 569 0,26 73 MypmaHcKast 00JIacTb 20 0,18
74 Kamuarckuit kpait 514 0,23 74 Marazganckast 001acThb 20 0,18
75 PecriyOimka Anpirest 500 0,23 75 PecniyOnuka Anraii 17 0,15
76 EBpetickas aBT. 00J1acTh 495 0,22 76 Kabapuro-ankapckas 16 0,15
PecnyOunka
77 PecnyOnnka AnTaii 450 0,20 77 r. CeBacTomnoJb 12 0,11
78 Pecnybmuica Cesepras 435 0,20 78 PecryGma Amsires 10 0,09

Ocetus - Ananus




Koa-Bo Toas IHoruo.o Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PedTHHT Cy0bekT PO JII01eH, o i
el 0 YeJl. 0
79 Marananckast 00J1aCTh 406 0,18 79 YyKOTCKHUH aBT. OKPYT 10 0,09
80 r. CeBacToross 367 0,17 80 Yeuenckas PecryOnmka 6 0,05
81 PecnyOnuka Marymerns 283 0,13 81 PecnryOnmka Marymerns 5 0,05
82 Pecniyonuka Kanmeikus 268 0,12 82 Pecnybmixa Cenepras 4 0,04
Ocetus - AnaHus
83 Kapauacso-Hepxecckas 179 0,08 83 Pecnyomuka Kanmeikus 2 0,02
Pecny6nuka
84 Heneuxwii aBT. OKpyT 79 0,04 84 Heneuxwii aBT. OKpyT 2 0,02
o KapauaeBo-Yepkecckas
85 UyKOTCKHI aBT. OKPYT 75 0,03 85 PecryGumka 1 0,01
Ta6auna 2
PacnpenesieHue 3Ha4eHUH NOKa3aTesed 00CTAHOBKHM € IOKapaMH,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 roxos
B 3IaHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HA4YCHUA,
HCTOYHHKOM BOZHUKHOBCHHUA KOTOPLIX ABJ/IAJJIOCH 3JIeKTp0060pyI[OBaHI/Ie,
1o cyobexkram Poccuiickon degepanumn
KoJu-Bo Toas Horué.ao Toas
PedTHHr Cyobekt PD MOKAPOB, % > | PediTHHT Cyobekt P® Joei, % ’
ell. yeJ.
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acThb 896 4,78 2 MockoBckast 001acTb 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 ITpumopckuii kpait 7 8,24
4 KpacHopapckuit kpaii 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecny0snka Banikoprocran 561 3,00 5 Upkyrtckas obnactb 5 5,88
6 KpacHosipckuit xpait 545 2,91 6 Owmckas obmacTs 5 5,88
7 Hpxyrckas obmactb 545 2,91 7 AcTtpaxaHcKkas 00JIacTh 4 4,71
8 Ipevopcxit kpait 520 278 8 Smano-Heweuxui as. 3 3,53
OKpyr
9 Yenabuackas 00J1acThb 509 2,72 9 Pecniy6ninka TriBa 3,53
10 XabapoBckuii kpai 502 2,68 10 KpacHosipckwii kpait 2 2,35
11 Hoocubupckas obnactsb 442 2,36 11 YensOuackas 00J1acTh 2 2,35
12 Camapckast 001acThb 399 2,13 12 HoBocubupckas o0nacth 2 2,35
13 PocroBckas o6nacthb 367 1,96 13 PocroBckas 061acThb 2 2,35
14 Pecnyonnka TaTapcran 343 1,83 14 CaparoBckas 0051acTh 2 2,35
15 XanTe1-Mancuiickuii ar. 314 1,68 15 Hwmxeroponackast o61acts 2 2,35
okpyT - Orpa
CpeaHee o cyobekram
16 CaparoBckas 00JacTh 309 1,65 Cubuperoro O 1,8




KoJa-Bo Toas oruémao Toasn
PeiiTunr Cy0bexT PO 10KAPOB, 0% > | PediTHHT Cy0bekT PO JIoei, % ’
el 0 yell. 0
17 Owcrast 06macTh 204 | 157 Cpeance mo cyGrexram |y g
IlenTpanbuoro ®O
18 Hikeropozckas 061acTs 292 1,56 16 Pecryomixa 1 1,18
BamkoprocTan
19 Keweposcras obmact, - 291 1,55 17 XaGaposckuii kpait 1 1,18
Kysbacc
20 Bourorpazackast 061acThb 283 1,51 18 Camapckast 0671acTh 1 1,18
Cpennee no cyobekTam
Cubnpckoro ®O 281,7 19 Bounrorpazckas o6nacth 1 1,18
21 Anraiickuii kpait 270 1,44 20 Anraiickuit kpait 1 1,18
22 ITepmckuii kpaid 269 1,44 21 [Mepmckuit xpait 1 1,18
Cpennee mo cydobeKkTam 263.0 Cpennee mo cydobekTam 10
Ypaabckoro @O ' Ypaabckoro @O '

23 Boponexckas 061acth 260 1,39 22 Boponexkckas 061acTh 1 1,18
Cpennee no cydbekram 2549 Cpennee o cyobekram 10
enTpaabHoro ®O ' 10:xHO0T0 ®O '

24 TromeHcKkas 00J1acThb 242 1,29 Cpennee HI? (;yﬁ])eKTaM 1,0
25 Pecrry6immka Kpeim 241 1,29 23 CaepamnoBckasi 00J1acTh 1 1,18
Cpennee no cy0obekTam
TpuBokcroro ®O 230,3 24 Amypckas 007acTh 1 1,18
26 Pecnyomuka Caxa (SIkyTus) 228 1,22 25 TBepckast 00macTpb 1 1,18
Cpennee no cyobekram
[Osnoro ®O 222,6 26 Bonoroackast o6macts 1 1,18
Cpennee o cyobekram P@® 2189 27 VY ibsiHOBCKast 0071aCTh 1 1,18
27 CBepjIoBCcKas 00J1aCTh 216 1,15 28 Benropockas 001acTh 1 1,18
28 PecniyOnmka Jlarectan 211 1,13 29 Tam0boBckas 00acTh 1 1,18
29 CraBpormonbckuil Kpai 210 1,12 30 Psasanckas o0macTb 1 1,18
30 Openbyprckasi 00J1acTh 207 1,11 31 Pecniy6iinka Komu 1 1,18
31 3abaiikanbCKuil Kpai 190 1,01 32 Koctpomckast 06s1acThb 1 1,18
Cpennee 1o cyonexram 186,4 33 r. CeBacToIojib 1 1,18
JlanbaeBocTounoro ®O
32 ApxaHrenbckas 00J1acTh 185 0,99 34 PecnyOnmuka MHTYmetus 1 1,18
) o Cpennee 1o cyobekram
33 SImano-HeHelkuii aBT. OKpyr 182 0,97 Nanbresocroanoro GO 0,8
34 Tomckas o0s1acThb 180 0,96 Cpennee no cydnexram 0,6
Cesepo-3anaanoro ®O
Cpennee 1o cyobekram
35 Jlenunrpaackas 00J1acTh 177 0,95 IpuBo.kckoro ®O 0,6
Cpennee 1o cyobekram
36 Amypckast 001acTb 171 0,91 CeBepo-KaBka3zckoro 0,1
D0
Cpennee no cyobekram N .
Cesepo-3anaHoro DO 165,0 35 Kpacnonapckuii kpait 0 0
37 AcTpaxaHckas 00J1aCTh 159 0,85 36 Pecniyosiuka Tarapcran 0 0
38 TBepckas o0acTh 154 0,82 37 Xante1-Mancuiickuii apr. 0 0

okpyr - Orpa




Koua-Bo Toas ITorud.o Toasn
PeiiTunr Cy0bexT PO 10KAPOB, 0% > | PediTHHT Cy0bekT PO JIoei, % ’
e/, 0 qel. °
Kemeposckas o0macTs -
39 Pecniy6muka Bypstus 154 0,82 38 Kys6ace 0 0
40 Kuposckas o6nacts 153 0,82 39 TromeHckas 00yacTh 0 0
41 Y nmyprckas PecryOnuka 152 0,81 40 Pecny6iuka Kpeim 0 0
42 Bonoroackas o6iacts 147 0,79 41 Pecryomixa Caxa 0 0
(SkyTus)
43 Brnagnmupckast 00macTsb 147 0,79 42 PecnyOmuka Jlarectan 0 0
44 SApocnasckas ob6macTh 147 0,79 43 CraBpononbckuii Kpan 0 0
45 MypmaHnckast 00J1acTh 146 0,78 44 Openbyprckasi 00J1acTh 0 0
46 BpsiHckas ob6nacTpb 139 0,74 45 3abaiikanbCKuii Kpan 0 0
47 VinegaHOBCKas 00J1aCTh 138 0,74 46 ApxaHrenbckas 00JIacTh 0 0
48 [Tensenckas o6macTs 135 0,72 47 Tomckas o6actb 0 0
49 Bbenroponckas o6mactb 134 0,72 48 Jlenunrpackas 00J1acTh 0 0
50 Yeuenckas PecnyOiika 127 0,68 49 Kuposckas 06acTh 0 0
51 CaxanuHcKas 001aCTh 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 TamOoBckast 06macTs 124 0,66 51 Yamyprckas Pecrybnmka 0 0
53 Psasanckas o6nacts 118 0,63 52 Brnagnmupckas o0macTb 0 0
54 Uyramckaa Pecrrybmika - 116 0,62 53 MypMaHcKast 0671acTh 0 0
Uysammus
55 Tynbckast 007acTh 115 0,61 54 SIpocnaBckas 001acTh 0 0
56 Kyprasuckast 001acth 114 0,61 55 BpsiHckast 00acTh 0 0
Cpennee no cyobekram

Cepepo-Kapkasckoro @O 109,4 56 Ilensenckas o01acTh 0 0

57 Pecny6imka Kapenns 107 0,57 57 UYeuenckas PecyOmika 0 0
58 Pecrry6onmka Xakacus 105 0,56 58 CaxanuHckas 00acThb 0 0
59 JIumnenkas o0nacth 103 0,55 59 ‘ysamckas Peomybmixa - 0 0

Uysamus
60 Pecniy6sinka Komu 101 0,54 60 Tynbckast 001aCTh 0 0
61 OpJioBckast 001aCTh 98 0,52 61 Kypranckas 001acth 0 0
62 Pecnry6imka TriBa 97 0,52 62 Pecrry6imka Kapenus 0 0
63 CMoJteHckas 001acThb 96 0,51 63 Pecrrybinka Xaxkacus 0 0
64 Kabapauno-bankapekas 96 0,51 64 JIunenkas 061acThb 0 0
PecnyGiimka
65 MBaHoBCKas 00J1aCTh 96 0,51 65 OpJoBcKast 00J1aCTh 0 0
66 Koctpomckast 001aCTh 96 0,51 66 CMmoneHckas 001acThb 0 0
67 Kypcxkast o6nactb 94 0,50 67 Kabapmno-bankapexas 0 0
PecryOiinka

68 KanuauHrpaackas o0nacTsb 92 0,49 68 HBaHoBckas 00J1acTh 0 0
69 Pecnybimka CeBepHast 80 0,43 69 Kypckas obmacts 0 0
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Koa-Bo Toas IHorutmao Toasn
PeiiTunr Cy0bexT PO 10KAPOB, 0% > | PediTHHT Cy0bekT PO JIoei, % ’
ell. 0 qeJl. °
Ocerns - Ananus
70 Pecrry6mixa Mapuit D11 76 0,41 70 Kamunurrpanckas 0 0
obnactp
71 Kastysckas 061acTh 75 0,40 71 Pecryomaxa Cenepras 0 0
Ocerus - Ananus
72 Pecniy6mmmka MopaoBust 74 0,40 72 PecrryGimka Mapwmii On 0 0
73 r. CeBacTomnoJb 66 0,35 73 Kamyxckas o6macts 0 0
74 Hosroponckas o6macTb 62 0,33 74 Pecrry6imka Mopaosust 0 0
75 KamuaTckuii kpaii 58 0,31 75 Hosropoxckas oomacts 0 0
76 IckoBckast 06macTh 54 0,29 76 Kamuarckuii kpait 0 0
77 PecnyOnmka Anraif 48 0,26 77 IIckoBckas o0OmacTe 0 0
78 PecnyOimka Anpires 44 0,23 78 PecrryOimka Anrait 0 0
79 Marazganckas 001acThb 44 0,23 79 Pecniyonuka Anpires 0 0
80 Egpeiickas aBT. 001acTh 41 0,22 80 Marazganckas 061acTb 0 0
81 Pecniy6nuka Varynierus 31 0,17 81 EBpeiickas aBT. o0nactb 0 0
82 Pecrry6nmka KanMbrikus 22 0,12 82 PecrryOimka KanMbikust 0 0
83 YyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Hewenxwuii aBT. OKpyr 16 0,09 84 Hewnenxwii aBT. OKpyr 0 0
85 KapauaeBo-Yepkecckas 11 0,06 85 KapauaeBo-Yepkecckas 0 0
PecnyOimka PecrryOiinka

C y4eToM HMHTEHCHMBHOI'O pOCTa 3HEPrOBOOPYKEHHOCTH HACEJICHMS, KWIBIX U

OOLIECTBEHHBIX 3[aHUM, TEHJAEHUUS IO KOJMYECTBY «IJIEKTPOTEXHUUYECKUX)
MOXKAPOB, OYEBHUIHO, COXPAHUTCS IMPHU CYIIECTBYIOIIEM IOJOKEHUH TOXAPHOU
NPO(PUIAKTUKU 3IEKTPOYCTAHOBOK.

B Hacrosimiee BpeMs CHOXKWJIAch CHUTyallus, KOTJa 3JIEKTPOOOOPYIOBaHUE IO
OOJIBIICH YacTH HUKEM HE 00CITY)KMBAETCS U HE KOHTPOJIIUPYETCS C TOUKHU 3PEHUS €r0

NOXKapHOW  TpoUIAKTHKU. DJIEKTPUKHM Ha  OOBEKTaX 3aHUMAIOTCA  €ro

00CITy’)KMBaHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJMUT U3 CTposi. B 31Ol CBs3W,
OJHUM U3 OCHOBHBIX BONPOCOB SBISIETCSA OpraHU3alMs CUCTEMAaTUYECKOM
npoUIAKTUKY TTOKAPOB OT DJICKTPOOOOPYTIOBAHUS KHIIBIX U OOIIECTBEHHBIX 3IaHUI
C IPUMEHEHUEM TEXHHUYECKUX CPEACTB.

B cootBercTBUM co cratheid 4 TexHuyeckoro periiamenta TamMoXKE€HHOr0 COr3a
(TP TC 004/2011),

HU3KOBOJIBTHOE OOOpY/IOBaHUE JIOHKHO OBITh pa3pabOTaHO M MU3TOTOBJICHO TaKUM

«O  0e30macHOCTM  HHU3KOBOJBTHOIO  00OPYIOBaHUS»
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o0pa3oM, 9TOOBI MTPU MPUMEHEHHUH €T0 10 HA3HAYCHUIO W BBHIIOJTHCHUHN TPEOOBaHUI
K  MOHTaxy, OJKCIUTyaTallud  (MCIOJb30BAHMIO),  XPAHEHUIO,  IIEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) H TEXHUYECKOMY OOCITYy)KMBAaHHUIO 3TO 000pyIOBaHUE
oOecreynBano: OTCYTCTBUE HEIOMYyCTUMOTO PHUCKAa BO3HHUKHOBEHHMS TOBBIIIEHHBIX
TeMIEpaTyp, IYTOBBIX pa3psoB WM H3MY4YCHUH, KOTOpPhIE MOTYT MPUBECTH
K TOSIBJICHUIO OMACHOCTEHN, OTCYTCTBHUE HEIONMYCTUMOIO pUCKA NIPHU MEPETpy3Kax,
aBapUMHBIX PEKUMaX U OTKa3aX, BHI3BIBAEMBIX BJIUSHHUEM BHEIIHUX M BHYTPEHHUX
Bo3aciicTBytomux  (aktopoB. Takke B JaHHOM  cTaThe  OMPEIENICHO,
YTO HHM3KOBOJBTHOE OOOpYAOBaHHE AOHKHO OBITh pa3paboTaHO U H3TOTOBJICHO
TakuM 00pa3oMm, 4TOOBl OHO HE SIBJISUIOCH HMCTOYHHUKOM BO3HHUKHOBEHHMS IOXKapa
B HOPMAJIbHBIX U aBAPUUHBIX YCIOBHUSIX PaOOTHI.

B  OonplmiMHCTBE  CilyyaeB, TMOCJI€  MOHTaXa, dJIEKTPOOOOpYIOBaHUE
HE TojaBepraercs MNpoPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITy’)KMBAaHUI0O W  PEMOHTHO-NIPEAYNPEAUTEILHBIM  MeponpusaTusiM. (OHaKo
CO BPEMEHEM C HUM MPOUCXOAAT OTPULATEIbHBIE W3MEHEHHS. YXYIUICHUE
COCTOSIHUSL 3JIEKTPOOOOPYAOBaHUS MPUBOJIUT K HEPAIMOHATBLHOMY HCIIOJIb30BaHUIO
ANEKTPUYECKON PHEPTUU U TOBBIIICHUIO YPOBHS MOXKApPHOW OMACHOCTU, &, 3HAYUT,
TpeOyeT 3a HUM CHUCTEeMATU3UPOBAHHOTO HAOIIOICHUS.

B cootBetcTBUM ¢ DenepanbHbiM 3aKkOoHOM OT 21 nekabpst 1994 r. Ne 69-03
«O mnoxapHoil 06e30omacHOCTH», MPOPUIAKTHKA TOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEp, HAMPABJICHHBIX HA UCKIIOYEHUE BO3MOXKHOCTH BO3HUKHOBEHUS
M0KapoB ¥ OTPAHUYEHUE UX TTOCIEACTBU.

[Tox cucremoil MpopUIAKTUKH TOKAPHOM OMACHOCTH 3JIEKTPOOOOPYIOBAHUS
KUJIBIX W OOIIECTBEHHBIX 3/aHUM TIOHUMAIOTCS PErYJSiPHBIC, BBITOIHIEMbIC
1o 3aIaHHOMN porpaMmme HaOIIOACHUS 3a AKCIUTYaTUPYEMBIM
IIEKTPOOOOPYIOBAaHNEM, TO3BOJISIONINE OMPENEATh €ro (HaKTUIECKOE COCTOSHHE,
MPOUCXOJIAIIMNE B HEM TMPOLECChl W MPOTHO3UPOBATh M3MEHEHUE COCTOSHUS
1o BIMSHUEM pa3IMUHbIX (pakTopoB. Takue HaOIIOIEHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, IS AIEKTPOOOOPYI0BaHUS 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIFOICH.

[To>xapHast 0€30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYCHUSI B 3HAUUTEIHHOM
CTETICHU OMNPEACNACTCI COCTOSHHEM DJKCILUTyaTHPYEMOTO 3JIEKTPOOOOPYI0BaAHUS

U DJIEKTPOYCTAHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBlieHHEM B OOECHNEYeHHH TMOXApHOM  Oe30MacHOCTH
AKCIUTYaTUPYEMOTO BJIEKTPOOOOPYIOBAHUS SABIIAECTCS MAaKCUMAIbHO BO3MOXHOE
CHI)KCHUE BEPOSITHOCTH BO3HHUKHOBEHMS II0KApa OT 3JIEKTPOYCTAHOBOK B LEJIOM
Y OT OTACJIBHBIX JJIEKTPUUECKUX U3IEITHUM.

Tam, rae ecTb KOHTaKTHBIE COCIMHEHHS B DJIEKTPOCETAX, MPOLECC OKUCIICHHUS
METANTMYECKUX TOBEPXHOCTEH  AIEKTPOKOHTAKTOB W  TOSBIEHUS J1e()EeKTOB
HEIpephIBEH. be3 H0CTaTOYHONM TEXHWYECKOW OCHAIEHHOCTH W IMOATrOTOBJIEHHOTO
HepcoHaa B OONBIIMHCTBE CIIy4aeB HEMCIPABHOCTH 3JIEKTPOOOOPYIOBAHMSI MOYKHO
OOHaApyXUTh TOJBKO MO XapaKTEPHOMY 3aIaxy WU OOyTJIEHHOM 3JIEKTPOU30JIALINY,
YTO XapaKTEPHO AJIsl aBaPUUHBIX JEPEKTOB YXKE HA MM0)KAPOONACHON CTa/IUU.

Bo3HukHOBeHHE NEPEKTOB SIEKTPUUECKUX LEMEd M IEKTPOOOOPYIOBAHUS —
3TO €CTECTBEHHBIN MPOLECC, K KOTOPOMY HEOOXOAMMO OBITh FOTOBBIMU M KOTOPOE
HEOO0XO0MMO MPEenyNpexaaTh 3a01arOBPEMEHHO.

B Hacrosiee Bpems MMOSBUIMCH HOBBIE TEXHUYECKHUE CPEACTBA, ITO3BOJISAIOLINE
BBIBECTH NPOPWIAKTUKY [OXApOB OT  DJIEKTPOOOOPYIOBaHMS B  KHJIBIX
Y OOLIECTBEHHBIX 3/1aHUSIX Ha HOBBII YPOBEHD.

K 00ciyXHBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBadU(UIIMPOBAHHBIE
CHELIMAUCTBI, HMEIOLIME TIpynmy Mo a3nekrpode3onacHoct He Huke I,
IIOATBEPKACHHYIO COOTBETCTBYIOLIUM YAOCTOBEPEHUEM.

OOcnenoBaHue  3JEKTPOYCTAHOBOK  JOJDKHO  NPOMU3BOJIUTHCS  COBMECTHO
C  KBAIM(PUUUMPOBAHHBIM  TEPCOHAJIOM  DJIEKTPOTEXHUYECKOTO  XO35MCTBA,

OTBETCTBEHHBIM 32 00CITYKUBAHUE JIEKTPOOOOPYIOBAHUS 31aHHUS.
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1. Ob6aacTb npuMeHeHUs!

Hactosamue MeTtoauueckue peKOMEHJAIMKU OINPEAEIAoT O0IIKEe TOIO0KEHUS
[0 OpraHu3alii NPOPUIAKTHUKU I0XKAPOB OT 3JIEKTPOOOOPYIOBAaHUS B JKUIIBIX
U OOIIECTBEHHBIX 3/IaHUSAX C IPUMEHEHUEM TEXHUUYECKUX CPE/ICTB.

Hacrosmue METOANYECKUE pPEKOMEHAAUN IIpEHA3HAYECHBI
JUIsL UCHOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoir ®enepanuu, OpraHos
MECTHOI'O CaMOYIPABJICHUS, OPraHU3aLUN MO peaju3aluy MOJHOMOYUN B 00acTu
NOKapHON O€30IIaCHOCTH, a TakXke COOCTBEHHHUKOB (apeHIaTOpOB) >KUJIBIX JTOMOB
(kBapTHD).

OCHOBHBIMM 3a/lauaMH MCIOJIHUTEJIBHBIX OpPraHoB CyOBekTOB Poccuiickoii
denepanun, OpraHOB MECTHOT'O caMOyIIpaBJICHNUs, OpraHM3aIui,
no npoUIaKTUKE IMOXKAPOB B JKUIbE, SBISAIOTCA OOyYEHHE HACEJICHUS MepaM
NOKapHOM O€30I1acCHOCTH, OCHOBaM I0Xapo0e30IacHOTO MOBEACHHUS, a TaKXKe
MH(GOPMHUPOBAHNE HACEJICHUS O Mepax MOKapHOU OE30MaCHOCTH.

Hacrosime  meTonuyeckue pEeKOMEHJAUUU MOTYyT  ObITh  IPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U ape€HIAaTOpaMH MOMEIIEHUN I MPOBEACHUS
CaMOCTOSITEJIbHOM TMEPBUYHOM OLIEHKM COCTOSIHUSL TMOXapHOW 0e30macHOCTH
HKCILTYaTUPYEMOTO IEKTPOOOOPYA0BAHUS.

B Hacrosmmx MeToanyecknux peKOMEHAAMAX MO TEXHUYECKUMHU CPEICTBAMU
NPOQUIAKTUKY TMOXKAPOB MOHUMAIOTCS aNMapaThl 3alIUThl ANEKTPUUYECKUX LIETIEH,
TEIUTIOBU3MOHHAs INarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

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

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

Hacrosmme MeToguueckue pEeKOMEHAALMM HE SBISIIOTCS HOPMAaTHBHBIM

JOKYMEHTOM.
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2. OCHOBHBIE IJIEKTPOTeXHUYECKUE NPUYHHBI M0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3NMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3/aHUM B 3HAUYUTENBHOM CTENEHH ONpeAesseTcs
COCTOSIHUEM JKCILTYyaTHPYEMOTO 3JIEKTPOOOOPYAOBAaHUS U JIEKTPOYCTaHOBOK.

3HaHUEe TEXHUYECKUX TMPUYMH IMOKApPOB OT DJIEKTPOYCTAHOBOK MO3BOJISET
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 YUYUTBIBATH, UYTO MEPEHANPSIKEHUE AIIEKTPUUECKON
ceTH, OOJIbIIOE MEPEXOJHOE CONMPOTUBIIEHUE M MEpEerpy3ka LENu MOXKET MPUBECTU
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE 3aMbIKaHHE MOXET TPUBECTH K TEPErpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JIEKTPUUECKOM IyTH, K MEPEX0ay dJIEKTPUUECKOTO TOKa
Ha METaJJTHYECKUE 3a3eMIICHHBIC KOHCTPYKIIMH | T.1. [3].

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

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TOXAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMbIKaHHUE SIBJISIETCSI CAaMBIM PACIpOCTPAHEHHBIM, XOTSI HEPEIKO OHO MOXKET ObITh
U CJIEJCTBUEM KaKOU-IMOO0 ApYyroil aBapuilHON CUTYallUU B DJIEKTPUUYECKOM 1IETIH.

KopoTtkoe 3ambplkaHue B 3JIEKTPUYECKUX IEMIX MOKET BO3HHUKHYTH
B pe3yibTaTe 3aMbIKaHUS MEXIY (Pa30BbIM U HYJIEBBIM MPOBOJHUKAMH, 3aMbIKAHHSI
(a30BOro MPOBOIHHMKA Ha «3eMJIio» [3].

NHbIMU  ciiOBaMH, KOPOTKO€ 3aMBbIKAHME BO3HHMKAET IIPU COCAUHECHHU
AIEKTPUYECKUX MPOBOJOB C HAPYUIEHHOW M30JISIIAEH, COMPUKOCHOBEHUU ITPOBOJIOB

C MCTAUNIMYCCKHMMH 3a3€MJICHHBIMH KOHCTPYKIHAMU BHaHHﬁ U COOPYIKCHHUMH,
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NONaJaHUK HAa OrOJIEHHBIE NPOBOAA MOCTOPOHHUX METAUIMYECKHX IPEIAMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
AJIEKTPOYCTAHOBOYHBIX U3EIUH.

[Ipy KOpOTKOM 3aMbIKAHMM MTHOBEHHO MHOTOKPAaTHO YBEJIMYHMBACTCS CHJIA
TOKa B LIENH, IPOUCXOIUT 3HAUUTEIBLHOE BbIJCIICHUE TEIUIA, 3HAYUTEIBHO BO3PAaCTaeT
TEeMIIepaTypa TOKOIPOBOIAIIMX W, YTO HPUBOJUT K PACIUVIABICHUIO H3O0JIALMH
IIEKTPUYECKUX IIPOBONOB M Kabened M €€ MOCIENyIOIEMY BOCIUIAMEHEHHUIO.
KopoTkoe 3ambikaHMe, Kak IpPaBHJIO, COMPOBOXKIAETCS XJIONKOM, pPACIJIaBICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pACKAJIEHHBIX YaCTUI[ U3 30HBI KOPOTKOIO
3aMbIKaHUs C MOCJEIYIOIINM BOCIUIAMEHEHUEM OKPY>KAIOIIUX MPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMblKaHUE B KBAapTUpE, [OME, OOIIECTBEHHBIX 3JaHUSAX — OTO
NOBpPEXJICHUE H30suMK. [loBpekaeHue u30I0UMM 4Yalle BCEro IMPOUCXOAUT
B MecCTax, I/ie MpoBoja meperudarorcsa. Takxe K MOBPEKIACHUIO H3OJIALUU MOMKET
IPUBECTU NEPEKPYyUYMBAHUE IPOBOJOB, CrMOAaHUE MPOBOAOB IOJ OCTPHIM YIJIOM,
MOBPEXKICHUE W30JBIIUU TPOBOJOB TMpPH MPOBEIACHUUM PEMOHTHBIX padoT [4].
M3onsuuio MOryT MOBPEAMTH TPBI3YHBl WM JOMAIlHUE >KUBOTHbIE. Emie onaHa
IPUYMHA KOPOTKMX 3aMBIKaHHH — IIEPErpeB M, KaK CIEICTBUE, pa3pyLICHHUE
W30JISALUH.

HcrouHnKaMy 3aXKUTaHus NPH KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBJISATHCS
packaneHHble (TopslIMe) 4YacTUUbl M Kallld MeTajlyla NpH pacIuIaBICHUU
B ABAapUUHBIX PEXKMUMAX >KWJI TPOBOAOB (KaOened) WM NOpU  pa3pylIEHUU

AIEKTPOIIPHUOOPOB.

Ilepezpy3ka 3nekmpuueckux cemei

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

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

Haunbonee wyacToil NpUYMHON, BBI3BIBAIOIIEH TMEpPErpy3Ky dSJIEKTPUUYECKUX
Hernen B )KUIIbIX U OOIIECTBEHHBIX 3[aHUSX, SIBISETCS BKIIOUEHUE B DJIEKTPUUECKYIO

CETh HE MPETyCMOTPEHHBIX PACYETOM MOIIHBIX MOTPEOUTENCH ICKTPOIHEPTHH WU
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BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU
OJTHOBPEMEHHO.

B pesynbprare meperpy3kud NpoOBOJA HArpeBalOTCSs, BBIACISACTCS OOJBIIOE
KOJIMYECTBO TEILIa, MOTYT IUIABUTHCS KUJIBI IPOBOJOB — 3TO MOXKET CTaTh MPUUYUHOU

KOPOTKOTO 3aMbIKaHHs, BOSHHKAIOT UCKPHI M KaK CJICJCTBUE MoXxap [5].

boavwoe nepexoonoe conpomuenenue (n10xoi KOHmMaxm)

bonbiioe mnepexogHOe CONPOTHUBIEHHWE — 3TO CONPOTUBIEHHE Y4acTKa
AJIEKTPUYECKOW IIEMM B MECTE€ COEIMHEHHUS OTAEIbHBIX JJIEMEHTOB (MecTa
COEJIMHEHHS MPOBOJAOB, MOJCOECIUHEHHS MX K AJIEKTPOINPUEMHUKAM, KOHTAKTHBIM
AJIIEMEHTaM U T.N.) B KOTOPBIX, IPU HENPABUIBHOM HX UCIIOJIHEHUU, COTPOTUBIICHUE
BBIIIIE 110 CPABHEHUIO C COMPOTUBIECHUEM DIIEKTPUUECKOW LEMHU JO 3TUX YyYaCTKOB H
nocie Hux [3].

Haubonee yacto 60bllne NEPEeX0JHbIE COMPOTUBIIEHUSI BO3HUKAIOT B MECTax
COEMHEHMs MIPOBOJOB MEXIy cO0O0H, KOrja BMECTO MalKH, CBApKH, OIMPECCOBKHU
WIA 32KUMOB MOJ OOJTHI NPUMEHSIOTCS CKPYTKH MPOBOJIOB (OCOOEHHO OIacHa
CKpPYTKa ITPOBOJIOB C aJTFOMUHUEBBIMU U MEHBIMH KHJIAMH ), B MECTaX MOJKIIOUEHUS
IpPOBOJOB K anmaparaM 0e3 CHeUUaJbHBIX 3aKHMMOB UM  HAKOHEYHUKOB,
B BBIKJIIOYATEISAX, IITENCENbHBIX pa3beMax (PO3eTKax, BUIKAaX) HAa KOHTAKTHBIX
AJIEMEHTAaX NPH CHIKEHUU NPWJIAraéMbIX JUIS BKJIFOUEHMS YCUIIMM, HEJOBKIIFOUEHUS,
NOJrOpaHusi U T.Nl., B MECTax KOHTAKTOB, BBIIOJHEHHBIX C MOMOIIBIO PE3bOOBBIX
COEMHEHHUH B 3JIEKTPOOOOPYIOBAaHUU, B KOTOPOM B Ipolecce padoThl MPOU30ILIO0
oclla0JieHne KOHTAKTa.

HenocpencTBeHHbIM MCTOYHUKOM 3a)KUTaHUS B ATOM CIIy4ae MOTYT OBITh:
AJIIEMEHTBI JJIEKTPOYCTAHOBOK, HArpeThle J0 BBICOKOW TeMIlepaTypbl TEILIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKMM TOKOM B  MecTe OOJdBIIOr0  MEPEXOAHOIrO
CONPOTHUBJICHUS;  AJIEKTPUYECKUE  MCKPhl WM  YAaCTHIBI  PACIUIABIEHHOIO
YW HaKaJICHHOI'O0 METaJlla, BO3HMKAIOIIME B MECTE «IUIOXOr0» 3JIEKTPUYECKOIO
KOHTaKTa.

Kpome Toro, 60ib110€ MEPEXOIHOE COMPOTUBICHUE MOXKET ObITh MPUYUHON

BO3HHMKHOBCHHA KOPOTKOI'O 3aMBbIKAHM.

Hckpenue (0yzoeoii npoboit)
Uckpenne (myroBoit mpoOOi) B IJIEKTPOYCTAaHOBKAX — OTO BechMa

pacnpocTpaHEHHOE SBJICHUE U MPOUCXOAUT KaK MPU HOPMAILHOM paboTe OTAETBHBIX
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noTpeduTenel AIEKTPUUYECKOW OSHEpPruu, 4dalle BCEero MNpuOOpOB HUMEIOUINX
KOJUUIEKTOPHBIN 3JIEKTPOJBUIaTENb MPU HEMJIOTHOM IPUJIETAHUU K HUM IIETOK, TaK
U B aBapUlHOM peXuUMe padOThl 3JIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOIO
NPUCOCIMHEHUS  TMPOBOJAOB K  MOTPEOUTENIM  DJIEKTPUYECKOM  SHEPIUH,
IpU CONPUKOCHOBEHUU OT/ACJIBHBIX YYacTKOB IPOBOJIOB MEXIy cO0O0M wiu
C 3a3¢MJICHHBIMU KOHCTPYKIUSMH U T.1. [3].

[Ipy uCKpeHMHM TPOUCXOAUT OOpa30BaHME HCTOYHHKOB  3a)KUTaHUA,
00alaoUX YHEPTHEN U TEMIEPaTypoil JOCTATOYHBIX TSI BOCTNIAMEHEHUS! MHOTHUX
TrOPIOYMX BEIIECTB U MAaTEPUAJIOB.

HckpoBolt pa3psii MOXKET 00pa3oBBIBATHCS MPHU M3JIOME KWJIbl Kabemns u3-3a
YCTaJIOCTU METajula, pa3pblBa MPOBOJHUKA MPU UPE3MEPHOM pPACTSKEHUU Kaleds,
aM00 MpU MOBPEKIECHUU KUl TOCTOPOHHUM MpPEAMETOM. B MOBpexAEHHON Kuiie
BO3HHMKAET MaJblil 3a30p, MpoOMBaeMblii pabO4YMM HaIpPSHKEHUEM, IOITOMY TOK
[0 TaKOMY KaOelo MPOJIOJKAET MPOTEKaTh, U OCTAETCA OJM30K K HOMUHAIBHOMY
3HAUCHHIO. B  3a30ope BO3HHMKAeT JOyroBOW paspsl, COIPOBOXKIAIOIINKCA
WHTECHCUBHBIM BBIJICJICHUEM TEIUIA, YTO NPUBOIUT K JMAJbHEHIIEMY pa3pyLICHUIO

HN30JIsI01MH KaOeJIsd U ero BO3TOpPAaHHIO.

Inexkmpuueckan oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOMYUBOIO AJNEKTPUUECKOrO
pa3psana MeXIy IBYMsS METAJUIMYECKUMH DJIEMEHTAMH JJIEKTPUYECKON YCTAaHOBKH,
MMEIOLIMMHU PAa3HbIE MOTEHIMAbL. B 3JIEKTPUYECKON 1yre NMPOUCXOAUT UHTEHCUBHAA
MOHM3aIMsl ra3oBOro NIPOMEKYTKa, IUIaBI€HUE U ropeHue meramia. Kpome Ttoro,
IPOUCXOAUT HMHTEHCUBHOE pPAa30pBhI3TMBAaHME PACIUIABJIEHHBIX YacTHIl METaJlla,
MMEIOIIMUX OOJIBILION 3amac TEmIOBOM HSHEPruu, KOTOpbIE MOMNajasi Ha TOprOYHe
MaTepuajibl, MOTYT 3aXKe4b HX. OJEKTpUYECKas Ayra HMEET OYEHb BBICOKYIO
temrepatypy (1500-4000 °C) um MOXET BOCIUIAMEHHUTbh HPAKTUYECKU JIHOOOM
rOPIOYMM MaTepual, CONPUKACAACh C HUM HETOCPEICTBEHHO, a TAKXKE IOCPEACTBOM
JIYYUCTON TEIUIOTHI.

YcronumBas — JJEKTpUYECKas  Jayra HMHOrAA  MOXET  BO3HHUKaTh B
aneKTponpoBoaax. IIpu ayekTpudyeckon ayre 1o UemnsM NpoTeKaroT TOKH KOPOTKOIO
3ambikaHus. [TosToMy npu 0Opa3zoBaHUU >IEKTPUUYECKON TyTU B aBapUMHOM PEKUME
B 2JIEKTPUYECKOM LIETIM BO3HUKAIOT BTOPUUYHBIE (MOOOYHBIE) SBJICHUS, XapaKTepHbIC

U1 KOPOTKOrO 3aMbIKaHus. B ciydasix, HE NpeayCMOTPEHHBIX HOPMAJIbHBIM
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PEKUMOM OKCILIyaTalhuH JJICKTPOYCTAHOBOK, BO3ZHHKHOBCHHC BHCKTqueCKOﬁ Ayru

YaIe BCero MpOMCXOIUT MPH KOPOTKOM 3aMbIKaHHH [3].

Ilepenanpsicenue 6 31eKmpu4ecKoll yenu

[lepenanpspkeHMe MOKET BO3HUKATh: MPU  KOPOTKUX 3aMbIKAHUSX; MPHU
MONAJaHUU «BBICOKOTO» HAMpPSKEHUSI HAa HU3KOBOJIBTHBIE CETH; IPU TPO30BBIX
paspsiax; SAEKTPOMArHUTHOW UHIYKIIUU U JAp.

[ToxapHass OmacHOCTb MEpEeHANpPSHKEHUs, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUM, MOXKET TMPOSBIATHCA B  CIEAYIOIIEM: TMOBBIIIEHHUH BEPOSTHOCTH
BO3HMKHOBEHHUSI KOPOTKOTO 3aMbIKaHWS; YBEJIMYEHUHM TOKOBOW HArpy3ku Ha
OTIIEJBHBIX y4YacTKaxX »dJEKTPUYECKOM IeNu ¢ BO3MOXKHOCTH BO3HUKHOBEHUS
neperpy3Ku; MOBBIIICHUN TEIUIOBBIJICICHUS B AJICKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBIIIIEHUY BEPOSITHOCTH BOZHUKHOBEHHS aBAPUMHBIX PEKUMOB B 3JIEKTPOIpUOOpax
[3].

Henpasunvnaa skcnayamayus, KOHCMPYKMUGHbIE  HEOOCMAMKU U
HEeUCnPAGHOCMU IJ1eKMPOU30eIUlL

[ToxxapHas 0€30MacHOCTb  DJEKTPUUYECKUX MNPUOOPOB  HANpaBieHA Ha
oOecrieueHue MPakTUIeCKOW HEBO3MOXKHOCTH 3aropaHusi, Kak caMOTo U3/eus, TaK U
OKpY)Karomie ero cpeapl, UTO JOJDKHO OO0ECIeUrBaThCid  KOHCTPYKIIUEH
ANEKTpONpuOOpa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUA W MaTepuajoB C
TeMIEPATyPHbBIMU XapaKTEPUCTUKAMU, COOTBETCTBYIOIIMMHU TEIJIOBOMY PEXKUMY
pabotel. Ilpu 3TOM  XapakTEepHCTHKaAaMU  MOKAapOOE30MaCHOCTU  SIBIIACTCS
COOTBETCTBHE TEMIEPATypbl HAa OCHOBHBIX JJIEMEHTaX JJIEKTPUUYECKOro Mpudopa
JIOTTYCTUMBIM 3HaY€HUSM, KaK B paboyeM, TaK U B aBAPUHHOM PEKUME €ro paboThI.

Bo3HuKHOBEHHE TMOXKApOB OT DJIEKTPUYECKUX MPUOOPOB MOXKET OBITh
OOyCJIOBJIEHO:  KOHCTPYKTHMBHBIMH  HEIOCTAaTKaMH,  HapylIIEHUEM  MPaBUII
AKCIUTyaTallii; HEKAYeCTBEHHBIM JHEProcHaOkKeHueM (Pe3KUMH KOJIeOaHUSIMU
HalpsOKEHUST B AJIEKTPUUECKOM CETH, YTO MOXET NPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH TIPUYMHAMHU BO3HUKHOBEHHSI TOXKAapOB OT AJIEKTPUYECKUX
W3JICTUH SBJISIFOTCSI: KOPOTKOE 3aMbIKaHUE B MPUOOPAX U MIHYypaxX MUTAHUS, OOJIBIIOE
MePEX0/IHOE COMPOTUBIICHUE, NTEPETpy3Ka, UCKPEHHE, HAPYIIIEHUE TETIOBOTO PEXKUMa
paboThl  anekTporpubopa  (YXYIALICHHBIA  TEIUIOOTBOJ), HEMOCPEICTBEHHOE
COMPUKOCHOBEHHE HArpeThIX IMOBEPXHOCTEH IJIEKTPONPUOOPOB C TOPIOYUMU

MaTepuaJiaMH; BO3JCMCTBHE  TEIUIOBOTO  W3JIy4deHUs Tnpubopa  (Hampumep,
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AJIEKTPOOOOTpeBaTENs) HAa TOPIOYHME MAaTEPHAIbl; BBUICT PACKAICHHBIX YaCTHII,

00pa30BaBIIMXCS B pe3yIbTaTe aBapuiiHOrO pexxuma [3].

3. Opranusanus NpoPpuIaKTUKH MOKAPOB

3.1. O0uue noJ0KeHUs

C 1 wmapra 2023 r. BCTyOnWJIO B  CHWIYy  IIOCTAaHOBJICHUE
[IpaButenscTtBa Poccuiickoit ®epepannu ot 24 oktsa6ps 2022 1. Ne 1885
«O  BHeceHmH  u3MeHeHMHM B IIpaBmiia  IPOTMBOMOXKApPHOTO  peKHUMaA
B Poccutickoit @enepanumny.

[lyakt 2 yka3zaHHBIX M3MEHEHMH BBOAUT B IIpaBmia mNpOTHBOMOKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — [II1P) noBeiil myHkT 2.1 ciexyromiero
conepkanusi «PyKOBOJUTENb OpraHU3alMu 00ECIEYMBACT JKCILUTyaTallMi0 3/IaHUM,
COOPY>KEHUN B COOTBETCTBUU ¢ TpeOoBaHUIMU DenepanbHOTo 3aKkoHa « TexHuYecKuit
periaMeHT o TpeOOBaHUSIX TMOXKapHOM Oe3omacHOCTU» M (WJIM) TPOCKTHOM
JTIOKYMEHTAIUN».

C 7 auBapsa 2023 r. Bcrynuinu B cuity lIpaBriia TEXHUYECKOW DKCIUTyaTalluu
AJIEKTPOYCTAHOBOK MOTpeduTeneit siekrpuyeckor sHeprum (mainee — [IT9I),
yTBEpXKJeHHbIe TpukazoM Mun3Hepro Poccum Ne 811 ot 12.08.2022
«O0 ytBepxkaeHun [lpaBui TEXHHMYECKOM HKCILTyaTallMM  AJIEKTPOYCTAHOBOK
NOTPEeOUTENCH DNEKTPUIECKON IHEPTUNY.

B coorBerctBum ¢ nyHktom 3 IITD TexHudueckas dKCILTyaTalus
AJEKTPOYCTAHOBOK BKJIFOYAET, B TOM YHCJIE, HX PEMOHT W TEXHHUYECKOE
o0cITy>KMBaHUE.

B cootBerctBun ¢ nmynkrom 7 IITO, mpu sKcruryaranuy 3J€KTPOYCTaHOBOK
NOTPEOUTENb TAKXKE JIOKEH OOECHEeYUTh: COJEPKAHHE BJIEKTPOYCTAHOBOK B
HCIIPABHOM COCTOSIHUU U UX O€30MaCHYI0 IKCILTyaTalllio; MPOBEICHUE TEXHUYECKOTO
00CITy’)KMBaHUSI U PEMOHTA AJICKTPOYCTAHOBOK B LEJAX MOJJECPIKAHUSI HUCIIPABHOTO
COCTOSIHUS W 0€30MacHOM  OKCIUTyaTalldd  DJEKTPOYCTAaHOBOK;,  HaJW4He,
UCIIOJb30BAaHUE W TMOJAECPKAHUE B AKTyaIbHOM COCTOSIHUM  TE€XHUYECKOU

JOKYMCHTAINH, HGO6XO,[[HMOI>1 IJI1 OKCINTyaTallu 3JICKTPOYCTAHOBOK.


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 cootBerctBun ¢ nmyHkTtoM 8 IITD nis HEmocpeaCcTBEHHOTO BBIMOIHEHUS
00SI3aHHOCTEM MO OpraHU3allMy HSKCIUTyaTallud AJIEKTPOYCTAHOBOK PYKOBOIHUTEIH
norpedburens (32 UCKIOYEHMEM  WHIUBUAYAIbHBIX  MpEJIpUHUMATENEH
U (PU3HYECKUX JIML) OPraHU3alMOHHO-PACHOPSAUTEIbHBIM JTOKYMEHTOM Ha3HadaeT
U3 Uuciaa aJMHUHUCTPATUBHO-TEXHUYECKOTO INEpCOHANIa IOTPEOUTENs  JIULO,
Ha KOTOPOE BO3JIO)KEHBI OOS3aHHOCTH MO OpPraHU3allMd IPOBEICHUS BCEX BHUJIOB
paboT B DJIEKTPOYCTaHOBKax moTpeOuTenss (mamee — OTBETCTBEHHBIM 3a
AIIEKTPOXO35MCTBO), M €ro 3aMmecturens. B ciaydae ecnu  1oTpeOUTENb,
OCYULIECTBIISIIOIIMN 3KCIUTYaTallMi0 AJIEKTPOYCTAHOBKHU, SBIISIETCS MHIWBUYaAIbHBIM
peANpUHUMATETIEM,
00s3aHHOCTh 10 OpPraHU3alMy SKCIUTyaTalldd >JIEKTPOYCTAaHOBOK, OPTraHHU3aLUU
IIPOBENICHUS BCEX BHUJIOB PAa0OT B 3JEKTPOYCTAHOBKAX BO3JIATa€TCsl HEMOCPEACTBEHHO
Ha TAKOT'0 MHAUBUIYAIBHOTO MPEANPUHUMATEIIS.

VYuureiBas TpeboBanus nyHkra 8 [1TD, opranuszanuio npopuiIakTUKU IOKapoB
OT 3KCIUTyaTHUPYEMOI'O 3JEKTPOOOOpPYNOBaHUS PEKOMEHAYETCS BO3JIOXKUTh Ha
OTBETCTBEHHOTO 3a 3JIEKTPOXO3SMCTBO WIM HAa UHAUBUAYAIBHOTO MPEATIPUHUMATEI,
HEMOCPEICTBEHHO HKCIUTYaTUPYIOLIETO JIEKTPOYCTAHOBKH, a JUIsl (PU3HUYECKUX JIMIL —
HENOCPEICTBEHHO Ha (PU3NUECKOE JINLIO, SKCILTYyaTHPYIOIIEe JIEKTPOYCTAaHOBKH.

B coorBercTBuM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a JIEKTPOXO3SIMCTBO
JOJKHBI OBITh BO3JIOKEHBI MOJHOMOYHS MO OpraHu3aiuu pa3paboTKU U BEIEHUIO
JOKYMEHTallud 10 BOMNPOCaM OpPTaHM3alUU JKCILTyaTallud 3JIEKTPOYCTAHOBOK
U ee TmepecMoTpy (aKTyanau3aluu); OOECIEUCHHIO BBHINIOJIHEHUS PEMOHTa W
TEXHUYECKOTO O0CTYKUBAHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBUUM ¢ nmyHkToMm 14 IITO, nmoTpedurtens NOMIKEH OpraHU30BaTh U
OCYLIECTBJIATh KOHTPOJb COCTOSIHHSI €r0 3JIEKTPOYCTAHOBOK, OCHOBAHHBIM, B TOM
qucie, Ha pe3ysIbTaTax OCMOTPOB. BhIsBIIEHHBIE 11O pe3ybTaTaM KOHTPOJI 1e()eKThI
000py10OBaHUsl, YCTPONCTB 3JEKTPOYCTAaHOBOK JIOJKHBI (PMKCHPOBATHCS B JKypHAJIe
nedeKTOB C ONpEeIeICHHEM OTBETCTBEHHBIX 3a YCTpaHEHHE JUI[ M CPOKOB
yCTpaHeHus 1e(peKToB.

B cootBerctBun ¢ myHktom 23 IITD norpedburtens nOMKEH 0OECHEUUTh

MPOBEICHUE TEXHUYECKOTO OOCTY>KMBAHUS U PEMOHTOB 00OPYIOBAHUS U YCTPOMCTB
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MEKTPOYCTaHOBOK.  OOBEM  TEXHUYECKOTO  OOCITYy)KMBaHWUS W  IJIAHOBO-
NPEAYNPEAUTENBHBIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JOJDKEH  ONPEAEIATHCS
HEO0OXOIMMOCTBIO TOJAJIEpKaHUSI UCTIPABHOCTU U obecrieueHus 0e30macHoi paboThl
ANEKTPOYCTAHOBOK.

B cootBerctBunm ¢ mnynkrom 27 I[ITD y mnoTrpeOutenss B OTHOUIEHUU
HKCILTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJIUYMM CIEIyIOLIas
TEXHUYECKask JOKYMEHTALIUS:

CXEMBI JIEKTPUYECKUX COCTMHEHUN U TEXHOJIOTHYECKUX CUCTEM, B TOM YHUCIIE
HOpPMAJIbHbIE (BPEMEHHBIE HOPMAaJbHBIE) CXEMbl DJJIEKTPUYECKHX COCIUHEHUMN
AIEKTPOYCTAHOBOK MOTPEOUTENS;

KYpHajJbl ydeTa »3JIEKTPOOOOPYJOBaHUS C MEPEYUCICHHEM OCHOBHOIO
ANIEKTPOOOOPY/IOBaHNA M C YKa3aHUEM €ro TEXHUYECKHX JIaHHbIX, a TaKKe
MIPUCBOCHHBIX €My WHBEHTAPHBIX HOMEPOB.

B cootBerctBuu ¢ nynkrom 30 IITO, Bce u3MEHEHUS B AJIEKTPOYCTAHOBKAX,
BBITIOJTHEHHBIE B MPOLECCE AKCILUTyaTalluH, JOJLDKHBI OTPAXaThCsl HA AIEKTPUUYECKUX
(TEXHOJIOTUYECKUX, HCIOJHUTEIBHBIX) CXeMaX U 4YepTekax 3a [MOAMHUCHIO
OTBETCTBEHHOT'O 3a DJJIEKTPOXO3SMCTBO C YKA3aHUEM €ro JOJDKHOCTH M JaThl
BHECEHMSI U3MEHEHHS.

Ha ocnoBanmm mnynkrta 31 IITO  cooTBercTBHE  DIEKTPUYECKUX
(TEXHOJIOTUUECKUX) cXeM (depTexeil) (haKTUYECKUM DKCILUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCSI OTBETCTBEHHBIM 3a 3JIEKTPOXO3SMCTBO HE peXe OJHOrO pas3a B 3 rojaa
C OTMETKOM Ha HHUX O JaTe TMPOBEPKH, YIAOCTOBEPEHHOW €ro MOAMHUCHIO.
[Ipy HECOOTBETCTBUM AJNEKTPUUECKUX (TEXHOJOTMYECKHUX) CXeM (YepTexeil)
(aKTUYECKUM HKCITYyaTallMOHHBIM OTBETCTBEHHBIM 32 3JIEKTPOXO3SIMCTBO JIOJKEH
OBITH 0OEcTIeueH nepecMoTp (aKTyaIn3alus) yKa3aHHbIX cXeM (depTexent).

[TynkT 8 usmenenwuii B I1ITP BBoAUT B Hero HOBbIM MyHKT 17.1 crnenyroiiero
conepkanusi: «PykoBoguTenb opraHuzanuu 00ecreyrBaeT BEJACHHE U BHECEHHE
uHOpMaIUU B OJKypHAJI OKCIUTyaTalldd CHCTEM TMPOTHUBOMOXKAPHOM 3aIllUTHI.
Jonyckaetcsi BeICHUE JKypHaja dKCIUTyaTalldd CUCTEM MPOTHUBOMOKAPHOM 3aIUTHI

B JJICKTPOHHOM BHC.


https://docs.cntd.ru/document/565837297#6520IM
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dopma BeZeHHs KypHalla SKCIUTyaTalliyd CUCTEM MPOTHBOIMOKAPHOU 3aIUThHI
OTIPEETSETCS PYKOBOIUTEIEM 00BEKTa 3alIUThD).

C nuenpto oOecrieueHuss Oe3aBapuiiHOM pabOTHI  3IEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SMCTBO Ha OOBEKTE 3alllUThl PEKOMEHYETCSI BECTU
KypHaJl, B KOTOPOM YKa3bIBaIOTCA:

epeYeHb KOHTPOJIUPYEMOTO 3IEKTPOOOOPYAOBAHNUS;

JlaTa MPOBEPKU COCTOSHUS MOKAPHON OE€30M1aCHOCTH IEKTPOOOOPYI0BAHUS;

pe3yNbTaThl MPOBEPKH COCTOSIHUSI €r0 TMOXKApHON OE30MacCHOCTH, W3MEHEHUS
COCTOSIHUS TOXApHOW O€30MaCHOCTH 3JIEKTPOOOOPYJOBaHUS IO CPAaBHEHHUIO C
pe3yabTaTaMy MpeAbIAYIIeH MPOBEPKH;

NOPEINPUHITHIE MEPhl 10 TOBBIIMICHUIO YPOBHA MOXKApHOM Oe30MmacHOCTH
(npodunakTUyecKre MEPONPUSITHS, TEXHUYECKOE 00CTy)KUBaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHania pOoUITAKTHIECKIX OCMOTPOB
3JIEKTPOOOOPYIOBAHUS OIpENEseTCsl PYKOBOJUTENEM OOBEKTa 3alMThl. Benenue
KypHaa  HNpPO(PUIAKTUYECKUX  OCMOTPOB  3JEKTPOOOOPYAOBAHUS  MOXKET
OCYILIECTBISITHCS B JIEKTPOHHOM BHJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TIpauk NpodUIaKTUIECKUX
OCMOTPOB 3JIEKTPOOOOPYAOBAHHUSI.

IlepnognyHOCTH ITPOBECHUS npO(HIaAKTHYECKUX oOcea0BaHMM
PEKOMEHIyeTCSI YCTAaHOBHTH B 3aBUCHUMOCTH OT COCTOSIHHS OOBEKTa W CTETCHU
OTBETCTBEHHOCTH, HO HE pexke | pasa B rof.

PexomennyeTcss MpoOBOAUTH BHEIUIAHOBOE MPOPUIAKTHYECKOE 00CIIeJOBaHUE
OTJENBHBIX JJIEMEHTOB JJIEKTPOOOOPYMOBAaHUS TOCIE KAXKIOTO WX PEMOHTA WIU
3aMEHBI.

Pe3ynbTaThl BHEMJIAHOBOIO OOCIIEAOBAHUS 3aHOCITCS B JKypHal C yKa3aHUEM
IPUYUHBI 00CTIEI0BaHUSI.

Pekomenayercss mepeA MPOBEIEHHEM OYEPETHOTO0 WM BHEIJIAHOBOI'O
oOcCJIeIOBaHUSI O3HAKOMHUTBCSI C JAHHBIMH NPEIBIIYIIEro 00CaeqoBaHUA. ITO
MO3BOJIUT MPOCIEAUTh TUHAMUKY MOKapHON 0€30MacHOCTHU 3JIEKTPOOoOOpyA0BaHUS U

CBOCBPCMCHHO IMPCAOTBPATUTD IMOKAPOOITACHYIO CUTYAllUIO.
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B cootBerctBun ¢ mnynkrom 37 IITD mnotpebureneM AOKHBI OBITH
COCTABJICHBl U YTBEPKICHBI PYKOBOAUTEIEM WJIM WHBIM YIOJHOMOYEHHBIM JIMLIOM
noTpeduTenst - IOPUAUYECKOro JiMha (moTpeOuTeneM - HUHIUMBUIYaJbHBIM
OpeIIpUHUMATEIEM WM (PU3NYECKUM JIMLIOM) IpaduKud OCMOTPOB M 00XO0JI0B
o0opyioBaHus, 3IaHUAN
U COOPY>KEHUH AJIEKTPOYCTAHOBOK MTOTPEOUTEIIS.

HenocpeacrBeHHO  mpOo(UIAKTUYECKHIT  OCMOTpP  3JIEKTPOooOOpyHIOBaHUS
OPOBOAUT KBAIM(UIIMPOBAHHBIN  CIEMUANMCT OOCTYXHUBAIOUICH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 3a 3JIEKTPOXO035IHUCTBO HA OOBEKTE.

Bce onepanyu ¢ 31ekTpoo0opynoBaHuEM (MOHTAXK aIIapaToB 3JIEKTPUYECKON
3aIlUThl, TEPMOMHIUKATOPOB, TEPMOCHUCTEM, MPOPUIAKTUUECKOE OOCITYKUBAHUE,
PEMOHT, 3aM€Ha) JIOJDKHBl IPOBOJUTh KBAIM(PUIUPOBAHHBIE  CIECLHAINCTEI

00CTy’KMBarOIIel OpraHu3aluu.

3.2. lIpodunakrnyecKkue MeponpusiTusi

K npodunaktuueckum MEpONpUSATHSAM 10 MPEAYNPEKICHUIO MOXKapoB
OT JIEKTPOOOOPYIOBAHUS JKUJIBIX U OOIECTBEHHBIX 3AaHUN CIEIyeT OTHECTH:

- IEPUOIMYECKUI KOHTPOJIb COCTOSIHUSL M PpabOTOCIOCOOHOCTH almapaToB
3aILUTHI JIEKTPUYECKOHN CETH;

- IPUMEHEHNE TEPMOUHIUKATOPOB U MEPUOJNUECKUN KOHTPOJIb UX COCTOSTHUS;

- IPUMEHEHNE TEPMOCHUCTEM,;

- IEPUOINYECKOE MIPOBEICHUE TEMJIOBU3UOHHOM JIUArHOCTUKH
HKCILTYaTUPYEMOTO AIIEKTPOOOOPYI0BAHUS;

- KOHTPOJIb COCTOSTHUS UCIIOJIb3YEMBIX JIEKTPOIPHUOOPOB, SIEKTPONPOBOAKH U
AJIEKTPOYCTAHOBOYHBIX U3/EIINN.

Ilpumenenue mepmounouKamopos

Ilepen  mepBUYHOM  YCTAaHOBKOM  TEPMOMHAMKATOPOB  HA  BJIEMEHTHI
3IIEKTPOOOOPYIOBAHHUS HE00X0IUMO COOCTBEHHUKY AIIEKTPOYCTAHOBKHU
WIM  JKCIUTyaTUpPYIOUIEH  opraHu3aluMu  pa3paboTaTh  HPOEKT  MOHTaxa

TEPMOMHINUKATOPOB C YKa3aHUEM TOYCK UX MOHTAaKa 1 THUIIOB.
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[IpoekT MOHTaxa TEPMOMHAUKATOPOB PEKOMEHIYETCS BKJIIOYUThH B MEPEUEHBb
OCHOBHOM TEXHUYECKOW JOKYMEHTAIMH 3AIIHAIIAEMON 3JIEKTPOYCTAHOBKHU.

[IpoekT MOHTa»ka TEPMOMHAMKATOPOB CTAHOBUTCA YACThIO IPOECKTHOMN
nokymeHTanuu. B coorBercTBuu ¢ myHkToMm 2.1 TIIIP, BB€IeHHBIM MMOCTAaHOBJICHHEM
[IpaButensctBa Poccuiickoit ®deneparuu ot 24 oktsa6ps 2022 roma Neo 1885,
HKCIUTYaTalUIO 3JaHUi B COOTBETCTBUH C TPEOOBAHUSIMH MPOEKTHON JTIOKYMEHTAIUH
oOecreuynBaeT pyKOBOJIUTENIh OpraHU3alINH.

[Ipu mocnenyroomeM MPOBEJSHUH  PEMOHTHBIX pabOT ¢  3aMeHOH
TEPMOUHANKATOPOB HEOOXOAUMO OCYIIECTBISTH B COOTBETCTBHM C TPEOOBAHHIMH,
pa3pabOTaHHOIO MPOEKTa MOHTAXKA.

YCTaHOBKY  TEpPMOMHJIMKATOPOB  JOJDKEH  MPOU3BOJAUTH  IEPCOHAI,
JOMYIICHHBI K paboTe B JEHUCTBYIONIUX DJIEKTPOYCTAHOBKAX, HMMEIOIIHMA
HEO0OXOAMMbIE 3HAHUS U HABBIKM MOHTa)Ka TEPMONHIUKATOPOB.

MOoHTa)X TEPMOMHIUKATOPOB, CIEAYET NPOU3BOAUTH HA OTKIIOUYEHHOM
3JIEKTPOOOOPYIOBAaHUM (HAIPUMEP, BBIBEICHHOM B PEMOHT, MPU NEPUOAHYECKOM
WIM BHEIUIAHOBOM TEXHUYECKOM OOCITYXHBAaHMM U T.1.) ¢ coOmrogeHuem [lpasuin
10 OXpaHE TPYJa IIPH SKCIUTyaTalllH IEKTPOYCTAaHOBOK.

TepMouHIUKATOPHI, IPEUMYILIECTBEHHO, CIEIYET pa3MellaTh Ha KOHTAKTHBIX
COCIMHEHUAX W  KOHTaKTaxX pacHpeleNuTeNbHbIX  YCTPOMCTB;  JOMYCTUMO
pa3MeIlleHHe Ha KOpIycaX HEKOTOPOro 3JIEKTPOOOOpPYAOBAHMS, a TaKXKe MHbBIX
AIIEMEHTaX AJIEKTPOYCTAHOBOK.

TepMouHIUKATOPBl HEOOXOAMMO pa3MelIaTh TaK, YTOObI OHU OBLIM XOPOILIO
BUJIHBI TIPU  BHU3YaJbHOM KOHTPOJE COCTOSHHSI TIOKapHOM 0O€30macHOCTH
ANIEKTPOOOOPYIOBaHUSA, B YACTHOCTH, TEPMOUHJMKATOPHBIE HAKIECHKH CIIETyeT
pa3MemaTth TakuM 00pa3oM, YTOOBI TEPMOUHIUKATOPHBIE METKU TeMIEpaTypHOM
IIKajabl ObUIM  XOPOIIO BHJAHBI TPU TPOBEICHWHM BHU3YyaJIbHOTO  OCMOTpa
IIEKTPOOOOPYIOBAHUS.

[Ipu pa3MemieHun TEPMOWHAMKATOPOB  CJeAyeT u30eratb KOHTAKTa
UX TIOBEPXHOCTH C BJEMEHTaMU, KOTOPbIE CIIOCOOHBI BBI3BaTh WX MOBPEKIACHHE

B pe3yJbTaTe MEXaHUYECKOTO BO3/ICHCTBUSI.
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Ilepen MOHTaKOM TEPMOMHIUKATOPHBIX HAKJIEEK, HEOOXOIMMO TPOU3BECTU UX
BHEIIIHUM OCMOTP HAa NPEAMET OTCYTCTBHUS IOBPEKICHHU. TepMOMHAMKATOPHBIE
METKHM TEMIIEPaTypHOM IIKAJIbl HAKJIEWKU HE JOJKHBI UMETh OTMETOK JOCTHUKEHUS
Ha3HAYEHHBIX TEMIIEPATyp (HE T0JKHO ObITh U3MEHEHUS 1IBETa METOK).

Hanecenne TepMOMHIUMKATOPOB HEOOXOJUMO IMPOU3BOJIUTH B COOTBETCTBUHU
C MHCTPYKLIMEH I10 KCILTyaTallii TEPMOMHANKATOPA.

B nponecce MOHTaka He JOIYCKAETCS:

- MEXAHUYECKOE ITOBPEKICHNE TEPMONHINKATOPHOW HAKIICUKH;

- HAHECEHHE TEPMOMHJUKATOPOB Ha BJEMEHTHl 3JIEKTPOOOOpYI0BaHMUS,
HAaXOJSIINECS MO HAIIPSKEHUEM;

- pa3MeIlleHHEe  TEPMOMHAMKATOPOB B  HENOCPEJICTBEHHOM  OJIM30CTH
OT HarpeBaTeNbHBIX TPHUOOPOB.

B xypHane yka3plBaeTCsi MECTO HAHECEHHMS TEPMOMHAMKATOPA, Mpeaes
cpabaTbIBaHUs, UCXOJHOE COCTOsIHUE (I[BET, TPaAyuMpOBKa U T.II.), J1aTa HAHECEHUS,
CPOK HUCITOJIb30BAHUSA WU ATy 3aMEHBI.

CocrositHue TEPMOHMHIMKATOPOB CIEAYET IPOBEPATh IYTEM BHU3YaJIbHOTO
OCMOTpa 3JEKTPOOOOPYA0BaHUs ¢ COOJIIOIEHNEM TpeOOBaHUM MpaBUIl OXpaHbl Tpyia
(B mepuo/] BHIIOJHEHUS MJIAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B IEPUO/]I BBIITOJIHEHUS
PEMOHTHBIX padoT).

[lepnognyHOCTH oCMOTpa ANEKTPOOOOPYI0BAHNA, 3aIIUIIEHHOTO
TEPMOMHJINKATOPAMH,  YCTAHABJIMBACTCSI  OPraHU3allMOHHO-PACIIOPSAUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJIEKTPOYCTAHOBKM  WJIM  O3KCIUTyaTUPYIOIIEH
OpraHu3alyen.

[Ipu npoBeAeHUU BU3YyaJIbHOTO OCMOTpa 0CO00O€ BHUMAHHE CIEAYET YAENSTh
OTCYTCTBUIO MEXAaHMYECKUX IMOBPEKIACHUN TEPMOMHIMKATOPOB, UX OTKJIECUBAHUIO
WIN OTCJIAuBaHUIO, CPadaTHIBAHNIO TEPMOUHINKATOPHBIX METOK.

OcHoBaHMeM MJi1 BbIBOJa OOOpPYIOBaHUS B PEMOHT SIBJISIETCSl MPEBbIIICHUE
TEMIEPATYPhI TIEMEHTOB JIEKTPOOOOPYI0BAHUSI.

[TpodunakTuyeckrne MeponpuaTUs MPEACTABICHBI B Ta0IHIIE 3.
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IIpodunakTuyeckue MeponpusaTUSA

Taoauma 3

Texnnueckue Pexomennyemast .
IIpodunakrTuyeckoe MmeponpusiTue JeiicTBUSI IPH 00HAPY:KEHUH HEUCTIPABHOCTH
cpeacTBa NepUOAUYHOCTh

ABTOMaTHYECKHUE BusyanbHblii 0cMOTP. 1 pa3 B 3 mecsaua | [lpu oOHapyeHHUU HEHCHPABHOCTU MPOU3BECTH
BBIKJTIOYATENU He nomxHo ObITh nedopManuu Kopryca, H3MEHEHHS 3aMeHy ammapaTa

[BETa W OIUIABJICHUA M3OJSIHHM TPOBOJOB, CIEIOB

neperpesa (M3MEHEHHUs 1[BeTa) KOHTAKTOB.

[IpoBepka  COOTBETCTBHSI  MapamMeTpoOB  ammapara,

yKa3aHHOM B MapKUpPOBKE MapaMeTpaM 3JIEKTPUYECKOM

CEeTH 10 HANPSIKEHUIO U TOKY.

ITpoBepka paboTOCTIOCOOHOCTH.
YcrpoiictBa  3amuThl | BusyanbHbI 0CMOTD. 1 pa3 B 3 mecsina | [Ipu oOHapyxeHUH HEHCIPaABHOCTU MPOU3BECTH
i QepeHInaTbHOTO He nomknO OBITH nedopmanmu Kopryca, H3MEHEHUS 3aMEHYy YCTpOMICTBa

TOKa

[[BeTa M OIUIABJIICHUS U3OJISALUUA TPOBOJAOB, CIIEJOB
neperpesa (M3MEHEHHUs 1[BeTa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  TIapaMeTpoB  ammapara,

YKa3aHHOM B MapKHUPOBKE IapaMeTpaM 3JIEKTPUUECKOMN
CEeTH I10 HaNpPSHKEHUIO, TOKY, MU depeHIInaTbHOMY TOKY.
ITpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBIO KHOIKHU
«Tect». Ilpn Haxatum Ha KHONKY «TecT» ycTpOHCTBO
JIOJDKHO CpaboTaTh.

YcTpoiicTBa 3aIUTHI OT
JTyTOBOTO po0ost
(ucKpeHus)

BusyanbHblii 0CMOTP.
He nomxHO ObITh nedopManuu Kopmyca, U3MEHEHHS

IBETa M OIUIABJIIEHUS M30JILIMA IPOBOJAOB, CIIEIOB
neperpesa (M3MEHEHHUS 1[BETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBMS ~ IapaMeTpOB  ammapara,

YKa3aHHOM B MapKHpPOBKE IapaMeTpaM 3JIEKTPUUYECKON
CETH I10 HANPSKEHUIO, TOKY.

[IpoBepka pabOTOCIIOCOOHOCTH C TIOMOIIBIO KHOIIKH
«Tect» WM mNpu MOMOUIM TECTOBOIO YCTpPOMICTBa,
BXOJAIIET0 B KOMIUIEKT NocTaBkH. [Ipm Hakatum Ha
kHOnKy «Tect» ycTpoHCTBO JOJDKHO  CpaboTarth.

1 pa3 B 3 mecsiua

[Ipu oOHapyXeHUH HEUCIPABHOCTH MPOU3BECTU
3aMEHYy yCTpOWCTBA
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Texunueckue
cpeAcTBa

IIpoduiakTuyeckoe MeponpusiTue

Pexomennyemas
NMEePUOAUYHOCTD

JeiicTBusi Npy 00HAPY’KEHNH HEHCIIPABHOCTH

[Ipy BKIJIIOUEHUH TECTOBOTO YCTPOMCTBA B PO3ETKY
3aIUIIaeMOH e YCTPOMCTBO JOIKHO CpadoTaTh.

VYcrpolicTBa 3alUThL OT

BusyanbHblil 0CMOTP.

1 pa3 B 3 mecsua

IIpu oOHapyXEHUHM HEUCIPABHOCTU IPOU3BECTH

IIEPEHAIIPSHKCHUS He pomxHo ObITH nedopmanuu Kopiyca, HU3MEHEHHs 3aMEHY YCTpOMCTBa
LBETAa M OIUIABICHUS W30JSLUUA IPOBOJAOB, CJENOB
neperpena (M3MEHEHMsI L{BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS  IIApaMeTpoOB  ammapara,
YKa3aHHOM B MapKUpPOBKE IMapaMeTpaM 3JIEKTPUYECKOU
CETH 10 HANPSKEHUIO, TOKY.
TepmonnaukaTopsl BusyanbHblii 0CMOTD. 1 pa3 B 3 mecsina | Ilpu oOHapykeHHM MEXaHUYECKUX TOBPEXKACHUMN
OTCyTCTBUE MEXaHUYECKUX MTOBPEKICHUM. WJIM MCTEYEHUS CPOKA IKCILTyaTaluy IIPOU3BECTH
IIpoBepka CpOKOB 3KCIULyaTallMM TEPMOWHIMKATOPOB B 3aMEHY TEPMOUHIUKATOPA.
COOTBETCTBHUH C JIOKYMEHTALIMEN U3TOTOBUTEIIA. B ciy4ae U3MEHEHUS 1BETa
OTtcyTcTBUE U3MEHEHUS LIBETA TEPMONHIUKATOPOB. TEPMOUHJUKATOPAIPOU3BECTH  JNEHCTBUS IO
paznmeny 4.3  HACTOAIUX  METOAUYECKUX
PEKOMEH JALIH.
Tepmocucremsl BusyanbHblil 0CMOTP. 1 pa3 B 3 mecsaua | [Ipu oOHapykeHUN MEXaHUYECKUX MOBPEXKICHUN
OTCcyTCcTBHE MEXAaHUYECKUX MTOBPEKIECHUI TaTYUKOB. WM UCTEUYEHMS CPOKA DKCIUTyaTalluu IPOU3BECTH
[IpoBepka  CpOKOB  HJKCIUIyaTallMM  JaT4UKOB B 3aMEHY JaTYUKOB.
COOTBETCTBUH C JOKYMEHTALIME! U3TOTOBUTEIIA.
OtcyrcTBUE WU3MEHEHUS 1BETa OIUIABJICHH,
nedopMaruu.
TennoBuznoHHas IIpounssectu TEIIOBU3HOHHYIO nuarHoctuky | He pexe 1 pazaBs | Ilo pe3ysbTaTam TEIJIOBU3MOHHOIO
JMAarHOCTHKA JKCIUTYaTUPYEMOTO AIIEKTPOOOOPYI0OBAHUS B roJ o0cren0BaHus COCTaBISETCS MPOTOKO.
COOTBETCTBUM C [6] wiaMm Jpyrod aTTECTOBAaHHOU IIpoTOoKON MOMKEH COAEPKATH  CIEAYIOLLYIO
METOANKOHN TEIUIOBU3NOHHOM IMarHOCTUKHU. MH(pOpMaLIHIO:
- HAMMEHOBaHWE U aJpec  OpraHu3aluHu-
VICITOJTHUTEIIS;
- HOMEp JIMIEH3MM W  aKKpeAuTaluu Ha
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Texunueckue
cpeAcTBa

IIpoduiakTuyeckoe MeponpusiTue

Pexomennyemas
NMEePUOAUYHOCTD

JeiicTBusi Npy 00HAPY’KEHNH HEHCIIPABHOCTH

NPOBEJICHUE JaHHOTO BUa pabOT C yKa3zaHHEM
JaTbl  BBIJAYH, PETUCTPALIMOHHOIO  HOMEpA,
HAaMMEHOBAHUS OpPraHa BBIJABIICTO JIUICH3UIO U
MIPOBOMBIIIETO aKKPEIUTAINIO, CPOKA JICHCTBUS,
- HOMEp OTYeTa, HOMEp OJK3eMIUIipa W Jary
(cpokm) mpoBeneHus paboThI;

- HAUMCHOBaHHUE OOCIICZIOBAHHOTO O0BEKTa M €ro

anpec;

- CIIUCOK HCIIOIHUTEINEHR c yKa3zaHUueM
KBTI (UKAIIIH;

- IepeyYeHb CpEICTB U3MEPCHUI

UCIOJB30BaHHBIX  Ipu  oOcCleNoBaHUHU, C
yKa3aHUEM JaThl TIOBEPKU;

- uenab oOcienoBaHus (ompeaeseHue MOoKapHOU
OMACHOCTH) U OOBEKTHl 00cnenoBaHus (yKaszaThb
KaKoe AIIEKTPOOOOPYIOBAHNE 3TAHHS
MOJIBEprajioch 00CII€J0BaHUIO);

- XapaKTEepUCTHKH  OOBEKTOB  00CIeIOBaHUS

(cocTosiHue 3JIEKTPOOOOPYIOBAHNS,
HaNpsDKEHUE, TOK Harpy3KHy U T.10.);

- pe3yJIbTaThl o0cie10BaHuUs (creneHb
ne(EeKTHOCTH (moxxapHoi OIIACHOCTH),

TEPMOTPaMMbl U COOTBETCTBYIOLIME UM
dboTonzobpaxeHus, CHOUCOK  Je(EeKTOB MO
CTETIEHU X M0KapHOH OMACHOCTH).

ConepxaHue MPOTOKOIA MOXKET JIOTIONHSTHCS B
3aBUCUMOCTH OT 00cieyeMoro o0beKTa.
PazBuBmmecss nmedextei u gedeKThl  Ha
HayaJlbHOM CTaJuu pa3BUTHS PEKOMEHJIO0BAHO
YCTPaHATH B XOJ€ IUIAHOBOTO OTKJIFOUCHHS
3JIEKTPOOOOPYIOBAHUSI.

B cnygae oOHapyKeHHs] 30HBI C aHOMAJIbHBIM
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Texunueckue Pexomennyemas .
I[IpodunakTuyeckoe MeponpusaTHE JeiicTBuUSI IpH 00HAPYKEHNUH HEUCTIPABHOCTH
cpelncTBa NepHOIHIHOCTh
MOYKapOOTIACHBIM  TOBBIIICHUEM TEMIIEPATYPHI
Mpou3BeCTH  JAecTBUA 1o  pazgeny 4.3
HACTOSIIUX METOJMYECKUX PEKOMEHIAITHIA.
DKcIUTyaTHpyeMbIe BusyanbHbrit OCMOTp AIIEKTPONIPUOOPOB u | Ilepen kaxneiM | [Ipy oOHapy)KEHHMH HEUCIPABHOCTH BBIBECTH
ANEKTPOIPUOOPHI U | JIEKTPOYCTAHOBOYHBIX 171631 (S1170 7 (9MEKTPUUECKUX BKJIFOUCHHEM npubop M3 IKCILTyaTaIUH.
AJIEKTPOYCTAHOBOYHBIC | PO3ETOK). anektpornpudopa | [IpousBecTH PeMOHT WIIM 3aMEHY HEHUCIPAaBHOTO
W3 JICITHS He momxkHO OBITH nedopManuy KoOpIyca, H3MEHCHHS U BO BpeMs JIEKTPOOOOPYTOBAHHUSL.
[[BETAa W OIUIABJICHHUS H3OJIALMU TPOBOJOB M HIHYPOB | OKCIUTyaTalluu

NUTaHUs, CIEeA0B IeperpeBa (M3MEHEHHUs  1[BETA)
KOHTAaKTOB.

He nomxHO OBITH MOBPEXKIEHUS HM30JSAMMUA MUTAIOLINX
IIPOBOJIOB U IIIHYPOB IIUTaHUS.

Po3zerkn nokHBI OBITH HAAEKHO 3aKpEIUIEHbI, HE
JOJDKHBI ~ HMMEThb  OIUIABJIEHUHM W MEXaHMYECKHX
ITOBPEXKICHUM.

IIpoBepka COOTBETCTBUS MapaMeTPOB HIEKTPONpUOOpa,
YKa3aHHOM B MapKHUPOBKE MapaMeTpaM >3JEKTPUUECKOH
CETH I10 HANPSDKEHUIO U TOKY.

Hcnonb30BaTe  2JEKTpONpUOOp 1O HA3HAYEHUIO B
COOTBETCTBUM C HHCTPYKIIMEH IO IKCILITyaTaliy.
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Konmponbs cocmoanusa cucmemul 3a3emieHus

B mponecce skcruryaranyu 3JE€KTPOYCTAaHOBOK BO3MOXKHO BO3HHUKHOBEHHE
HEHCIPABHOCTEN M aBaPUMHBIX CUTYyalMH, IPUBOIAIINX K TOKOBBIM yTeukam. B aToi
CBS3U, B KQXJOM JIOME€ JOJKHBI BBINOJHATHCS 3aLIUTHBIE MEPONPHUITHS, OJHUM W3
KOTOPBIX SBJISETCS KOHTYp 3a3zemiieHus. OH oOecredyumBaeT 3aluTy JIOICH OT
MOPaXKEHUA DJIEKTPOTOKOM, a TPUOOPHI 1 000PYI0BAaHUE OT MEPENaoB HANPSHKCHHUS.
KonTyp 3a3zemieHunsi, MOXKET YCTAHABIMBATHCS OTIACIBHO WM COBMECTHO C
YCTPOMCTBAMM 3alIUTHOTO OTKJIHOUCHHS. KOHTyp 3a3eMiieHHSI MOHTUPYETCA B
cootBeTcTBUH C [TYD.

B cootBerctBuu ¢ [1YD miid neneit opraHu3anny KOHTypa 3a3€MJIICHUST MOKHO
BOCIIOJIB30BATbCsl €CTECTBEHHBIMU 3a3€MIIMTEISIMHU, HAIpPUMEpP, PaCIIOJIOKECHHBIMU
PAIOM METAUTMYECKUMU U KEJI€300€TOHHBIMU KOHCTPYKIUAMU. Bombias 4acTh ux
MOBEPXHOCTH JOJDKHA KOHTAKTUPOBaTh C TpyHTOM. B cBowo ouepens, IIYD
YCTAHABJIMBAET, YTO M3JIENUS U3 KEJIe300€TOHA, HAXOMASIIUECs IOJ| HaNPSKEHUEM,
TpyOONPOBOBI JIsI TPAHCHIOPTUPOBKU TOPIOYMX BEIIECTB, TPyObl KaHAIU3AIMHU U
OTOIUIEHUSI HE MOTYT IPUMEHSTHCS B KOHTYPE 3a3€MJICHHUS.

3ampenaercss yCTaHAaBJIMBATh 3a3€MJIICHUE B KAMEHHCTHIX WM CKaJbHBIX
IpyHTaX, MOCKOJBKY OHHU SBJISIIOTCS TMPOBOJHMKAMU TOKAa M OO0JaJal0T HU3KUM
COIIPOTUBJIICHUEM.

HckyccTBeHHBIEC 3a3eMITUTENH MPEJICTABIISIOT COO0M CUCTEMY METAITUYECKUX
KOHCTPYKIIMH, pa3MEILICHHBIX B 3eMJI€, HAa ONPEICIICHHBIX PACCTOSHUSIX MEXTY COO0M
Y HE3HAYUTEIHLHOM YJAJICHUH OT 00BEKTa 3aIIUTHI.

JInsi M3rOTOBJIEHUSI MCKYCCTBEHHBIX 3a3€MIIMTEIIEN MNPUMEHSIOTCA: KPYTJIbIE
NPYTKH, TPyObl pPA3HOTO CEYEHHS M YroJKu. B HOPMAaTHUBHBIX JTIOKYMEHTaX
ONPEAEACTCS MUHUMAIIBHO JOIMYCTUMOE CEUCHUE 3a3€MIIMTENCH, KOTOPOE MIOJKHO
YUUTHIBATbCS TIpU BBIOOpE MaTepuanoB. Tak, uisi mpyTa, OIMHKOBAHHOTO JTOT
IapaMeTp COCTABISeT 6 MM, Ul IIPyTa M3 OOBIYHOTO YepHOro Meramia — 10 Mm?, a
A8 TIpAMOYronbHOro mnpokara — 48 mm2 CTeHkM TpyO WM TOJKH CTaJbHBIX
MPOKATOB BRIOMPAIOTCA ¢ MUHUMAJILHOUN TOJIIIMHON 4 MM.

3a0uUThIC JIEKTPOJIBI COSAUHSIIOTCS MEXIY COO0M TOHKOW CTabHOW MOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3anpemaeTcss MCIOJIb30BaTh B KA4eCTBE 3a3€MJIIIOIIMX IPOBOJHUKOB H
3a3eMIInTeNed MPOPUIbHYIO apMaTypy. JTO CBSI3aHO C KaJIEHBIM HapYy>KHBIM CIIOEM,
UMEIOIIMMCS BO BCEX M3JENMSIX JTOro Tuma. B pesynbraTe, HapylIaeTcs
pacrnpeeieHne TOKa IO CEYEHHIO0, a MPOIECC OKHUCIEHUS MPOUCXOJUT HAMHOTO
osICcTpEe.

CoenuHeHue Jetaneid M3 IMpoKara YEPHOTO MeTala OCYIIECTBISAETCS
C moMouIbio cBapku. CrajibHas Mojoca NPUBAPUBAETCA K KOHLIAM 3a0UTHIX B 3€MJIIO
nekTpoaoB. He  pomyckaercss — MCHOJb30BaHHME ~ OONTOBBIX  COEAMHEHUI,
T.K. OHM OBICTPO OKHUCISIOTCS. B pe3ynpTaTe, KOHTAKT TEpSETCs, U 3a3eMIISIFOIIMN
KOHTYp HauumHaeT padborarh He3pPexkTuBHO. [I0 OKOHYAHMM BCEX CBApOUYHBIX padoOT
MecTa CBapKU oOpalaThIBAIOTCS CIEUUATbHBIMU AHTHUKOPPO3UWHBIMH COCTABaMH.
Jlnst 3TUX 1enell Henb3s MCIHOJIb30BaTh KPAacKy, MOCKOJbKY OHA HapyllaeT CBS3b
MeTaJljia ¢ 3eMJIel U cucTeMa 3a3eMJieHUs He OynieT paboTarts.

Henp3st npou3BoINUTh OKpPACKy 3a3€MJIMTENEN WJIM HAHOCUTh HAa HUX APYIHe
HOKPBITHS, CIOCOOCTBYIOIINE CHHKEHHUIO MpOoBOAUMOCTU. OAHAKO MOJ JAEHCTBHEM
KOPPO3HH TOJIIIMHA CTAJIbHBIX JETalel MOCTENeHHO cHMkaetcs. [loaTomy ceuenue
JIEKTpOJa  IOAOUpAaeTcs ¢  ONpEACNICHHBIM  3amacoM. Takum — oOpasom,
o0ecrneunBaeTcs JOCTaTOYHO MPOJOJLKUTEIbHAS SKCIUTyaTallusl KOHTYpa 3a3eMJICHUS.

Ecniu  kxoHTyp 3a3eMjieHUss JOMa COEIUHSETCS C  KOHCTPYKIUSIMH,
pacrojoKEHHBIMU B YCIOBUSX arpeCCUBHON CpPEJlbl, OHU JIOJKHBI ObITh 3aIIMILIEHBI
CHEeUaTbHbIM MOKPBITHEM.

Cy1ecTByIOT HAOOPBI 3a3eMJIIUTENEN 3aBOACKOTO U3TOTOBIICHUS, COCTOSIIUE U3
LEIbHOTSIHYTBIX IITHIPEN, HOKPBITHIX MEJBIO.

Bce 3azemiisiromye MpoBOJHUKH MOJKIIOYAIOTCA K €IMHOM IIMHE 3a3€MJICHUS,
UCIIONIb3yeMOl i KoMMmyTauuu. Cama IIMHA SIBISETCA OJHHUM U3 DIIEMEHTOB
pacnpeieauTENBHOTO IUTA U 3aKPEIUIIETCS HEOCPEACTBEHHO HA €r0 CTEHKE.

JUJIsl HOJTHOM rapaHTUU PEKOMEHAYETCS BBI3bIBATh CIELUAINCTOB, OHU JOJIKHBI
COCTAaBHUTh aKT NMPOBEPKU. OTBETCTBEHHOCTH 32 BBIMOJHEHHBIE PAOOTHI HECET TOJIBKO
VCITOJIHUTEIIb.

BBITOBBIMH 3JIEKTPOM3MEPUTENLHBIMU MIPUOOpaMu 3aMepUTh IP(HEKTUBHOCTH
3a3€MJIEHUSI HEBO3MOXHO, HaJ0 HMETh COBPEMEHHBIE JJIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKHUEC BO3ZMOKHOCTH KOTOPBIX JAI0OT BO3MOXKHOCTD 3aMCPATH TAaKUC JaHHLIC.
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JUIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOXKET MpeBbIIaTh 4 OM.

[IpaBmia TEXHUYECKOW SKCIUIyaTallUM 3JIEKTPOYCTAHOBOK HOTpeOUTENEH,
yrBepxkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycTraHaBiIMBarOT
clIeyIolre TpeOoBaHMs K 3a3eMJISIOLIM YCTPOHCTBAM U UX NPOPUIAKTHKE:

- 3a3eMJSIIONIME  YCTPOWCTBA JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM
rOCYy/lapCTBEHHBIX ~ CTAHJApPTOB,  MpaBWJ  YCTPOICTBA  BJIEKTPOYCTaHOBOK,
CTPOUTEIBHBIX HOPM U MpPaBUJ U JIPYTUX HOPMATUBHO-TEXHUYECKHUX IJOKYMEHTOB,
o0ecreunBaTh yCIOBUSL O€30MACHOCTH JIIOJIEH, SKCILTyaTallMOHHBIE PEXUMBI PAOOTHI
Y 3aIIUTY 3JIEKTPOYCTAaHOBOK;

-  TIPUCOEIMHEHUE 3a3€MJISIIOIIMX [POBOJHUKOB K  3a3€MIIUTENI0 H
3a3eMJISIIOIMM KOHCTPYKLMSIM JOJDKHO OBITH BBIIOJIHEHO CBapKoOil, a K TJaBHOMY
3a3eMJISIIOLLEMY 3aKHMY, KOpIIycaMm amnmnapaToB, MamMH U onopaM BJI — 60aTOBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTU INPOM3BOJACTBA U3MEPEHM).
KoHTakTHBIE COEIMHEHHS JOJDKHBI OTBEYaThb TPEOOBAHUAM TIOCYJIapCTBEHHBIX
CTaHAApPTOB;

- OTKpBITO IMPOJIO)KCHHBIE 3a3€MJISIOIIME MPOBOJHUKH JIOJDKHBI  OBIThH
IPEIOXPAHEHBI OT KOPPO3UU U OKPAILIEHBI B YEPHBII 1IBET;

- I ONpPENENCHUS TEXHUYECKOTO COCTOSHHMS 3a3¢MIBIFOLIETO yCTPOMCTBA
JOJDKHBI ~ TIPOBOJUTBHCS  BU3yaJIbHbIE OCMOTpPBI  BHJIMMOM  YacTH, OCMOTPBI
3a3eMJIIOILIET0 YCTPOIICTBA C BBIOOPOYHBIM BCKPBITUEM TPyHTa, H3MEpEHUE
napamMeTpoB 3a3eMJISIOIIETO YCTPOMCTBA B COOTBETCTBMM C HOPMaMM HCIBITAHUS
AJIEKTPOOOOPYI0BAHNS;

- BU3YaJbHbIE€ OCMOTpPBI BUAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
IPOU3BOAUTHCS MO TpaduKy, HO He pexe 1 pasa B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saicTBo  [lorpebutenss wiam pabOTHUKOM, UM  YIOJHOMOYEHHBIM.
IIpyn ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXIY 3alllMTHBIM
OPOBOJAHUKOM M 0OOpyAOBaHHMEM, HaJIMYW€ AHTUKOPPO3WOHHOIO TMOKPBITHS,
OTCYTCTBHE OOpBIBOB;

- I ONpENESICHUS TEXHUYECKOTO COCTOSHMS 3a3€MIISIFOLIETO yCTPOMCTBA
B COOTBETCTBUM C HOPMAaMH HCHOBITAHUNA AJIEKTPOOOOPYIOBAHUSA  JTOJIKHBI
IIPOU3BOAMUTHCS:

N3MEPCHUC COIIPOTHUBIICHUS 3a3€MIIATOIICTO YCTpOﬁCTBa;
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M3MEpPEHUE  HaNpsDKEHUS ~ OPUKOCHOBEHHMST (B DJIEKTPOYCTAHOBKAX,
3a3eMJISIIOIIEE YCTPOMCTBO KOTOPBIX BBHIMIOJIHEHO MO HOpMaM Ha HamnpsKeHUe
MPUKOCHOBEHUS), MPOBEPKA HAIMYUS I[N MEXIYy 3a3eMIISIIOIIUM YCTPOWCTBOM
U 3a3eMJSIEMBIMH 3JIEMEHTaMH, a TaKXKe COCJUHEHUN €CTECTBEHHBIX 3a3eMIIMTENIeH
C 3a3EMJISIOIIUM YCTPOKUCTBOM;

U3MEpPEHHUE TOKOB KOPOTKOTO 3aMbIKaHUSI JJIEKTPOYCTAHOBKH, IIPOBEpKa
COCTOSIHUSI POOUBHBIX MPEIOXPAHUTENCH;

U3MEPEHHE YIENbHOIO CONPOTHBJIECHUS TpPyHTa B paliOHE 3a3€MIISIIOLIETO
YCTPOUCTBA;

- HM3MEpPEHHUs MapaMeTpoB 3a3eMIIIIONIMX YCTPOWCTB - CONPOTHBIICHHE
3a3€MJIAIOLIETO YCTPOICTBA, HANPSIKEHUE TPUKOCHOBEHUS, TPOBEPKA HAJIMYUSA LIEH
MEXKTy 3a3€MIIMTEISIMU U 3a3€MJISIEMBIMH 3JIEMEHTAMU - MPOU3BOJISITCS TAKXKE MOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIONIMX YCTPOWCTB, TMpU OOHAPYKEHHUU
paspylieHus WIM  HOEpPeKpbITHS  u30JsaTOopoB  BJI  snextpuueckor  Iyroi.
[Ipn HEOOXOIMMOCTH AOJKHBI MPUHUMATHCS MEPHI MO JOBEACHHUIO MapamMeTpoOB
3a3eMJISIOIIUX YCTPOUCTB J10 HOPMATUBHBIX;

- TMNpU HCHOJB30BAHMM B JJIEKTPOYCTAHOBKE YCTPOMCTB  3alIUTHOIO
otkiodeHus (nanee - Y30) goikHA OCYIIECTBISATHCS €ro MPOBEpPKa B COOTBETCTBUU
C  pEeKOMEHJalUsIMU 3aBO/Ia-U3rOTOBUTES u HOpMaMU UCTIBITAHUN
AIEKTPOOOOPYTOBAHUS.

Buvioop kabenei

B cootrBercTtBMM €O  CTaTMCTUKOM OCHOBHOW IPUYMHOM  MOXKapOB
OT 3JIEKTPOMU3IEININ SABISAIOTCS AnekTpuueckue kadenu. [lortomy, 1t oOecnieueHus
MOXKapHOM 0€30MacHOCTH, HEOOXOAMMO TMPABHIIBHO BHIOMPATH KaOENIbHBIC W3IETUs
M0 TUIY UCTIOJIHEHUSI U CEYEHUIO TOKOTIPOBOISIIIINX JKHUJI.

[Ipu BBIOOpEe THNA WCTHOMHEHUS Kabenell s OOBEKTOB Pa3IMYHOTO
HAa3HAUCHUS MOKHO BocmoJib3oBaThcsi TpeboBanusimu ['OCT 31565-2012, B
COOTBETCTBHUHU
C KOTOPHIM B HOPMATHBHOW JOKYMEHTAllMd Ha KaOelabHOE H3JeNHe JOHKHA OBITh
yKazaHa 00JlacTb €ro MNPUMEHEHUS C YYeTOM TMoKa3aTejledl ONacHOCTH W THIIA

ucrosiHeHusi. B jgaHHOM cTanmapre mpuBeneHa Tabimna «[IpemmyiecTBeHHBIC
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o0acTu IIPUMCHCHUA KaOeJIbHBIX I/IBI[GJ'II/Iﬁ C YUYCTOM HX THIIAa HCIIOJIHCHUI»

npejCcTaBiIeHHAas B TaOnuIle 4.

Taoauna 4

Hpel/IMyHIeCTBeHHBIe 00J1acTH NMPUMEHCHUSA Ka0eJbHBIX I/I3Ileﬂl/lﬁ C

YY€TOM UX THIIA UCIIOJTHCHUHA

Kiace
Tun ncnonueHus .
xabesHoro memms | OAPHOH [penmymecTBeHHas 001aCTh IPUMEHEHHS
OIIaCHOCTHU
be3 o603HaueHuns 01.8.2.5.4 JI1s 0MTMHOYHOM MPOKIAa KU B KaOENbHBIX COOPYXKEHUAX U MPOU3BOJCTBEHHBIX
nomenieHusx. [ pynmnosast npokiaska pa3peiaercsi TOJIbKO B HApyKHBIX
3NEKTPOYCTAHOBKAX M IPOM3BOACTBEHHBIX IIOMEIICHHAX, I/1¢ BO3MOKHO JIUIIb
HEePHOMIECKOE IPHCYTCTBHE 00CITYKHBAIOLIET0 ePCOHANIa, IIPU STOM
HE00XOAMMO NMPUMEHSTH TACCHBHYIO OTHE3AIHTY
Hr(A F/R) IM1a.8.2.5.4 | Jlns mpokagku, ¢ y4eToM o0beMa roprodeii Harpy3Kku kadenel, B OTKPBITBIX
Hr(A) [116.8.2.5.4 |KaOEIbHBIX COOPYKEHMAX (ICTAKA/IAX, FATIEPESAX) HAPYHKHBIX HIEKTPOYCTAHOBOK
Hr(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 IM1a.8.2.2.2  |Jlns mpoKIamkd, ¢ yaeToM 00beMa roprodeil Harpy3ku Kabeseid, BO BHyTPEHHUX
Hr(A)-LS [116.8.2.22 |27EKTPOYCTAHOBKAX, & TAKKE B 3/[aHUAX, COOPYIKEHUSX M 3aKPBITHIX KaOETbHBIX
ur(B)-LS [2.8.2202 |COOPYHEMILX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS [14.8.2.2.2
Hr(A F/R)-HF IM1a.8.1.2.1 Jis mpoxITagKy, ¢ yaeTtoM o0beMa Toprodeii Harpy3ku kadeneil, Bo BHyTPCHHUX
ur(A)-HF [116.8.1.2.1 |27meKkTpoycTaHOBKaX, a TaKKe B 3AaHUSIX U COOPYKEHHUAX C MaCCOBBIM
ur(B)-HF M2.812.1 npeObIBaHKEM JI0/IeH, B TOM YKClie B MHOTO()YHKIIMOHAIBHBIX BBICOTHBIX
(C)-HF H3.8.1'2.1 3IaHUAX U 3TaHUSX-KOMIUIEKCcax
Hr(C)- 8.1.2.
ur(D)-HF 114.8.1.2.1
Hr(A F/R)-FRLS MM1a.7.2.2.2 | A7s mpokIagku, ¢ y4eToM o0beMa roproveil Harpy3Kku Kadenei, B cucTeMax
ur(A)-FRLS [116.7.2.2.2 |TpoTHBOMOXAaPHOM 3aIIUTHI, a TAKKE APYTHX CUCTEMAX, KOTOPHIE TOIKHBI
ur(B)-FRLS 27222 COXpaHsITh pabOTOCIOCOOHOCTD B YCIOBUSX MOYXKapa
Hr(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 114.7.2.2.2
Hr(A F/R)- FRHF IMa.7.1.2.1
Hr(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
Hr(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx [M1a.8.2.1.2 | dns mpoxniaiky, ¢ y4ieToM o0beMa roproueii Harpys3ku kabesei, B 37aHusIX
Hr(A)-LSLTX [116.8.2.12 |AETCKUX NOMIKOIBHBIX U 00Pa30BaTENbHbIX YUPEKACHUIH,
Hr(B)-LSLTX M2.82.12 CHELUAIN3UPOBAHHBIX JOMAaX MPECTAPENbIX 1 HHBAJINIOB, OOJLHAIAX, B
B CHAJBHBIX KOPITycax 00pa3oBaTeNIbHBIX YUPEXKICHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx 113.8.2.1.2 JETCKHX ydpeskIeHHuil
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTX MMla.8.1.1.1
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Knace
Tun ucnonHenus N
MOKapHOU [IpeumymiecTBenHast 00,1aCTh TPUMEHEHUS
KaOeJIbHOTO M3EeITHs
OIIaCHOCTH
Hr(A)-HFLTX I116.8.1.1.1
Hr(B)-HFLTX I12.8.1.1.1
Hr(C)-HFLTX I13.8.1.1.1
Hr(D)-HFLTX 4.8.1.1.1
Hr(A F/R)-FRLSLTx |IIla.7.2.1.2  |JIng npokiangky, ¢ y9eToM o0beMa roproueii Harpys3ku kadeleil, B cucremax
HT(A)-FRLSLTX [116.7.2.1.2  |IpOTHBOMIOXKAPHOI 3aLIUTHL, @ TAKXKE B JPYTUX CHCTEMaX, KOTOPBIE JOJDKHEI
Hr(B)-FRLSLTX 12.7.2.1.2 COXpaHATH PabOTOCIIOCOOHOCTH B YCIOBHUSAX MOXKAapa, B 3MAHMUAX TETCKIX
Hr(C)-FRLSLTX 113.7.2.1.2 JIOIIKOJIFHBIX 00pa30BaTEIBHBIX YUPEKACHUI, CIICIHATN3UPOBAHHBIX JOMaX
ar(D)-FRLSLTx 4.7.2.1.2 MpecTapenbiX 1 HHBAINIOB, OOIBHUIIAX, CIIATbHBIX KOPIycax 00pa3oBaTeIbHBIX
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 I13.7.1.1.1
Hr(D)-FRHFLTX 4.7.1.1.1

Ha QJICKTPOYCTAHOBKH M JJICKTPHUYCCKHUC LCIIN XWUIIbIX H O6HICCTB€HHBIX

3IaHUI B TOPOJAX U CEJIbCKUX HACEJIEHHBIX MyHKTaX HOMHUHAJILHBIM HaNpsiKEHUEM
no 1000 B CII
256.1325800.2016,

B COOTBCTCTBHH C KOTOPBIM:

IICPCMCHHOI'O TOKa PacCIpOCTPaHAIOTCA Tp€60BaHI/I}I

- BHYTPEHHHUE DJICKTPUYCCKUE CETHU JOJDKHBI OBITh HE PacCIpOCTPAHSIOIMIMMH
TOpPEHWE W BBITIOJHATHCS KaOEIsIMH W TPOBOJAAMH C JKWJIAMHA W3 MEIH WIH
aMIOMUHUEBBIX cIaBoB Mapok 8030 u 8176, mIMHONIPOBOJAMH C MEIHBIMUA IITUHAMHU
B cootBerctBuM C TpeboBanusmu [IYD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSIMH DJJIEKTPO- M TIOKAPHOU
0e30macHOCTH;

- CCUYCHHMSI TOKOTPOBOISIINX MEIHBIX KHII M KW U3 aJIOMHHHCBBIX CIIABOB

Mapok 8030 u 8176 nomKHBI OBITH HE MEHEE YKa3aHHBIX B TaOJHUIIE 5;

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

HauMeHblnee cedeHne TOKOMPOBOISIIHX KU
Kkabenei 1 poOBOIOB, MM>

HanmenoBanue quann

MEIHBIMU KHUJIAMU U3 aTFOMUHUEBBIX
KUAJTaMHU crmaBoB mapok 8030 u 8176

JIvHUM TPYNIIOBBIX CETEN OCBEIICHUS 1,5 2,5

JIMHUY TPYNIIOBBIX CETEH 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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JIMHUY OT 3TaXXHBIX JI0 KBAPTUPHBIX 2,5 4.0
IIUTKOB M K PACUETHOMY CUCTUYHKY

JIuHUYM pacnpeneauTeIbHON ceTH 4,0 6,0
(CTOSIKM) U151 TUTAHUS KBAPTHUDP

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

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

[Ipu MoHTa)ke OTBETBIISIEMBIX Kaleliel C KUJaMU U3 aJTIOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 10MKHBI MPUMEHATHCA C)KUMBI C OIIMHKOBAaHHBIMU KOHTAKTAMU.

[Ipy BBINOJIHEHUU COEOUHEHHI B JJIEKTPONPOBOJIKAX C TOKOMPOBOISAIIMMHU
KUJJaMH W3 CIUlaBOB  amomuHua Mapok 8030 w8176, ecim  Tun
AIEKTPOYCTAHOBOYHBIX M3JACIHUA COJACPNKUT MEIHbIC WU JIATYHHbIC KOHTAKThI, IJISI
oOecrieueHUs: CTAOUJIBHOCTH KOHTAaKTHOTO COCIUMHEHHS CJIEAYeT MPUMEHSThH
AIEKTPOIPOBOIAIIME CMA3KHU.

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

MenHblii TPOBOJTHUK MEHBIIIE TIOJIBEPracTCsl OKHCICHUIO U CIIOCOOEH J0JTOe
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB IpPU COEAWMHEHUU B PaACIPEICIUTEIbHBIX
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 DJIEKTPUYECKHUE CETH JIOJDKHBI OBITh HE PACIIPOCTPAHSIONIMMU TOPEHUE U
BBITIOJIHATHCS KaOenmsimMu 1 poBogamu ¢ MeaubiMu xuiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaer MNpuUMEHEHHWE KaOCIbHBIX U3ACIUA C
TOKOMPOBOSIIMMUA  KUJAMU U3 aJIOMUHUEBBIX CIUJIABOB JJIi  OpraHu3alluu

BHYTPCHHUX CGTCfI, HO HAKJIaAbIBACT HA UX MOHTAX JOIMOJHUTCIbHBIC OIpaHUYCHM.


normacs://normacs.ru/10Q04#000000000000000000000000000000000000000000000000007D20K3
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Jlist obecniedeHnsi HaIeKHOCTH SJIEKTPONPOBOAOK B 3AAHUSX, BBITTOJHIEMBIX
MPOBOJAMU U KaOeJIsIMU C TOKOMPOBOASIIUMHU KUJIAMHU U3 CILUIABOB aJTIOMHUHUS, TIPU
MOHTa)K€ JIOJDKHBI ~ HUCIIOJB30BaThCS JIMOO  DJIEKTPOYCTAHOBOUHBIE — M3JEIUS,
KOHTaKTHBIEC TPYIIbI KOTOPHIX MMEIOT CHEIUAIbHBIE MOKPHITHS, 00ECIeYnBAOIINE
CTaOMJIBHOCTh ~ KOHTAKTHOTO  COCIMHEHHMS KaK C MEIHbIMH, TaKk U C
TOKOIIPOBOSIIIUMU JKUJIAMU U3 CIUIABOB AJTIOMUHMUSI, YTO JOJDKHO OBITH OTPaXEHO B
MapkupoBke (Harpumep, Cu/Al) mubo npu UCIONB30BaHUN CEPUITHO BBIMTYCKAEMBIX B
CTpaHE yYCTAHOBOYHBIX M3JETUNA  JIOJDKHBI  MPUMEHATHCS  JOTOJHUTEIbHBIC
TEXHUYECKHUE CPEACTBA, 00ECIIEUYNBAIOIINE CTAOUILHOCTh KOHTAKTHBIX COCIMHEHUH.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIE  JKWJIBI  SABJISIOTCA  Oojee
MO’Kapo0Oe30MacHbIMHU, YE€M KWJIbl M3 ATIOMHUHUEBBIX CIUIABOB 3a CYET MEHbIIEH
3Q)KUTATEILHOW CIOCOOHOCTH YacTHI[ MEIU [0 CPaBHEHHUIO C 3a)KUTaTeIbHOU
CIIOCOOHOCTBIO YACTHIL aTFOMUHUS.

C ToukM 3peHus MOKapHOM O€30MacCHOCTH, MPEANOYTUTEIBHBIM SIBISETCA
MPUMEHEHHUE KaOEIbHbBIX U3/ICJINNA C MEIHBIMU TOKOITPOBOISIIIIUMU KUJTAMHU.

Ha noxxapHyto 6€301acHOCTb 3JIEKTPOIPOBOJKH BIHSET MPABUIBHOCTH BEIOOpA
CEUCHMS TOKOIIPOBOIAIIMX KUJ Kabeneil. HeBepHbiil BEIOOP ceueHus kaOemss MOXKET
MIPUBECTH K €ro IMEPErpeBy, OIUIABICHUIO M30JIAIMU U €€ BOCIUIAMEHEHHUIO WM K
KOPOTKOMY 3aMBIKaHHIO C TTOCIEAYIOIIUM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTPOM, KOTOPBI HEOOXOAMMO YYUTHIBATH MPU pacueTe
ceyeHus KabOeysl SBISETCA JJIMTEIbHO JIOMyCTMMAash TOKOBas Harpyska, T.e.
MaKCHUMallbHasi BeJIMYMHA TOKa, KOTOPYIO KaOeb MOXKET MpoIycKaTh 0e3 rneperpena B
TEUEHHUE JITTUTEILHOIO BPEMEHHU.

PacuetHble  3JIEKTpUYECKHE  HArpy3Kd IS PA3JIUYHBIX  JKWIBIX U
OOIIECTBEHHBIX 3/1aHM npejicTaBieHbl B paszaene 7 CII 256.1325800.2016.

JIs mpoBENEHUST CaMOCTOSITEILHOTO pacueTa ceueHusl KaOeysi Mo TOKY JjIst
YaCTHOTO JIoMa (KBapTUPhI) HEOOXOIMMO BBIMIOJHUTH CJICAYIOIINE TCHUCTBUS !

- ONpPEACNIUTh CYMMapHYH MOIIHOCTh BCEX JJIEKTPONPUOOPOB, KOTOPHIC
OJTHOBPEMEHHO MOTYT OBITh BKIIFOUEHKI B CETh,

- paccuWTaTh CWJIy TOKa, KOTopas OyneT MpOoTeKaTh MO KaOemo mpH
BKJTFOUCHHUH JIAHHBIX JICKTPOTIPUOOPOB;

- 110 TabJIMIIe OMPEIeTUTh HanboJIee OIXO0IAIIee CEYCHUE KaOesl.
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CymMmapHasi MOITHOCTH 3iekTpornpubopoB (P, BT) BeumciseTcss kak cymma
MOIIIHOCTEH OTAENBHBIX MPHUOOPOB, KOTOPHIE MOTYT OBITH BKJIIOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTM KaXJOro 3JIEKTPUYECKOro NpHOOpa YKa3bIBAKOTCS B €ro

MaCIopTe, pPYKOBOACTBC I10 3KCILTyaTallliu U T.II.

Pacuer cumbr Toka (I, A) mnporekaromiero mo KaOedr MPOBOJUTCS I10

dbopmymnam:

1 onHo(azHol cetu HanpsbkeHueM U = 220 B
7= Ko
U-cos@

mutst Tpexdasznoit cetu Hanpspkenrem U = 380 B
P

| S
«ff:U-cosgo

JUTs1 OBITOBBIX JIEKTPONTPUOOPOB COS = 1.

Ky — xo3dduumreHT ogHOBPEMEHHOCTH, T.€. Kakas 4acTh MPUOOPOB MOKET
OBITH BKJIFOUEHA OJITHOBPEMEHHO.

JUis TOBBILICHUS MOKAPHOM OE€30MAaCHOCTH, B pacueTe Ajsi YacTHOro J0Ma
(KBapTUpBI) MOXHO THPEINOJOXKUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AJIEKTPUUECKUE TPUOOPHI U NPUHATH K03 duuuent K, = 1.

3Has BENMYMHY TOKa, CEYCHHWE TPOBOJAa HAXOAAT 1Mo Tabmuie 6.
Ecnu okaxeTrcss 4To pacyeTHOe M TaOJIMYHOE 3HAYEHUS TOKOB HE COBIMAJAlOT, TO B
ATOM cllydae BHIOMpArOT OyiKaiiiee OoJbllee 3HaYCHUE CEYCHHsI TOKOMIPOBOISIIEH

JKUJIBI KA0eJIs.

Tab6auuna 6
Br100p ceyeHusi NpOBOAA MO BeJIHMYNHE TOKA
Ceuenuie MenHble XUbI TPOBOAOB U Kabenen
TOKOITPOBOIAIIEN Hanpsixenue, 220 B Hanpsixenne, 380 B
AKIITBI, MM TOK, A MOIIIHOCTh, KBT TOK, A MOIIIHOCTh, KBT
15 19 41 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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CeucHue MenHbIe XUITBI TPOBOAOB U Kabenen
TOKOITPOBOIALLEH Hanpspkenue, 220 B Hanpsokenue, 380 B
AKUITbL, 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 44 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 95 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
cocraBisieT Oosee 1,5 kBT, I UX NOAKIIOYEHHS PEKOMEHIYETCS HCIOJIB30BATH
OTIEIBHYIO JINHHUIO.

Yacto npuxoIuTCs pelaTh 00paTHYIO 3a7ady, KOrjaa Juisi K3BECTHOTO CEUEHUs
IIPOBOJHMKA, TMPOJOKEHHOIO B JIOME€ WIM KBapTHUpe, HEOOXOIMMO HalTH
MaKCHMaJbHO AOIYCTHUMYIO Harpy3ky. B aToM ciydae, mo taGiaumam st JaHHOTO
CEUYEHMS] TOKOIMPOBOIAIIEH >KWJIbI KaOelss HaXOJuM MaKCHUMAaJIbHO JOMYCTUMYIO
Harpy3Ky. 3aTeM 3Hasi MOIIIHOCTH 3JIEKTPUUYECKUX MPUOOPOB, ONpeaessieM, Kakue u3
HUX MOTYT ObITh OJTHOBPEMEHHO BKJIFOUEHBI B CETh.

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

Harpy3ky oosiee 16 A, uto 1151 ogHOGA3HON CETH COOTBETCTBYET 3,5 KBT Henb3l.
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3.3. JelcTBUA npu o0Hapy:KeHUuHn aBapUiiHOIO pexuma
B 3JICKTPOO0OPYA0BAHUU

ABapuiiHBIN peXHUM padOThl SKCIUTYaTUPYEMOIO 3JEKTPOOOOPYAOBAHUS MOXKET
NPOSIBJISITHCS B BUJIE CPAOOTKU anmapaTroB AJIEKTPUUECKON 3alUThl CETH, U3MEHEHUS
[[BeTa TEPMOMHJIUKATOPOB, OOHAPY>KEHUS 30H AHOMAJIBLHOTO HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TPHU TEIUIOBU3MOHHOM JUAarHOCTUKE, CpaOOTKU JaT4YUKOB
tepmocuctem. Kpome Toro, 00 aBapuiiHOM pexkuMe pabOThI AIEKTPONPUOOpa MOKET
TOBOPUTH MOSIBICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BHJIKM IHUTAHHS OIUIABJICHHM,
nedopmalii Kopiyca, BOSHUKHOBEHUH MpU paboTe HEXAPAKTEPHOTO IIyMa U 3araxa
IJIaBAILEHCS U30JSLHUN.

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

UX OOHapYKEHUU MPEICTABICHBI B TaOIULIE 7.
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Tadoanna 7
IIpu3Haky aBapuitHOT0 pesKuMa padoThl 3JIEKTPOOOOPYAOBAHUSA U AeICTBHS IIPU UX O0HAPYKEHUH
IIpu3Hak aBapuiiHOT0 peKuMa Bo3moxkHas npuyuHa Pexomenayemble aeiicTBust
CpaboTast aBTOMaTHYECKUN BBIKITIOYATEITh KopoTtkoe 3aMbIkaHu€ B LIETIH. Oran 1.
[leperpyska B 1enu. - YCTAaHOBUTH KAaKOW THII ammapaTa 3alliuThl cpaboTall (aBTOMaTHYeCKUn
BBIKJIOYATEIb,  YCTPOWCTBO  3amuThl  AuddepeHnnanbHOro  ToKa,
Cpabotano YCTPOMCTBO 3alUThl | YTEUKa TOKa. YCTPOMCTBO 3aIlUTHl OT TEpPEHANPSIKEHUs, YCTPOWCTBO 3alllUThl OT
g hepeHIMaTBEHOTO TOKA JIyroBoro mpo0osi (MCKpPEeHHs)) WM 10 KaKoMy KaHAIy IPOU30ILIO0
cpabarbiBaHKe, €CIu MprOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSIET B ceOe
Cpaboramo  ycTtpoiicTBO  3amuThl  OT | JlyroBoit JIBa U 00Jiee TUIIA 3aIUTHI;
JYTOBOTO MPo00st (MCKPECHMS) po6oH(IIocIe 10BaTeNbHbIH, - YCTAHOBHUTH OOCTOSITENLCTBA MPH KOTOPBIX MPOU3OILIO OTKIIIOUEHUE.
HapajulebHbli, HA 3eMJII0) WM | UTO IPOM30LLIO HPEA OTKIIOYEHHEM (IOAKIIOYCHUE WM OTKIIIOYECHHE
UCKPEHHE. noTpeduTens, MepliaHie CBeTa, aHOMallbHasi paboTa IEKTPONPUOOPOB U
1.11.)? Kakue Harpy3ku ObUIM NOAKIIOYEHBI U Obud B pabore? Korma u
Cpaboraiio YCTPOUCTBO 3aIUThI ot | Ilepenanpl HanpsIKEHUS CKOJIBKO Pa3 cpabaThIBaJIv allapaThl 3aIUThI?
HepEHanpsKEH S - TPOBECTH BUBYAIBHBIH OCMOTp OJEKTPooOOpYyIOBaHUs (IIHYPHI

NIUTaHWs,  PO3ETKH,  BBIKJIIOYATENHM,  KOHTAKTHBIE  COCIMHEHUS,
COEIMHUTENbHbIE KOPOOKH, 3JIEKTpONpHOOpbl) HAa HAJIWYHE BUIUMBIX
MOBPEXACHUN (M3MEHEHHE IBETa WM OIUIABJICHUE W30JIALUH, CIIENbI
TEPMHUYECKOTO BO3JEHCTBUS B pe3yJbTaTe€ KOPOTKOIO 3aMbIKaHUS,
UCKPEHUS, IEPErPYy30K);

- €CIM TpPU BU3YAIBHOM OCMOTpPE OOHApY>KEHBl MOBPEXKACHUS, TO

HEOOXOJMMO TPUCTYNHTh K YCTPAaHEHUIO TPUYUH  BBISBIECHHBIX
MTOBPEXKICHUI " PEMOHTY (3ameHe) MTOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHHS;

- €CJM TpH BU3YaJHbHOM OCMOTpE MOBPEXKICHHUS HE OOHApYKEHBI, TO
HE0OXO0UMO MPEeNTH K dTamy 2.

Orarm 2.

[TpoBepuTh HaIEKATYIO PabOTY anmapaTa 3amnuThl.

- JJIs YCTPOMCTBA 3alllUThl OT IMEPEHANpPsDKEHUs] M3MEPUTh 3HaueHHe
HaNpsDKCHUsT THUTaone cetn. Ecy 3HaueHWe MUTAIONIETO HAIPSDKEHHS
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

CeTH BBIXOJUT 3a JMANa30H YCTaBKU ammnapara (HU)Ke HUXKHEro Impenelna
WIN BBIIIE BEPXHET0), TO Mpobiiema B ceTH. Eciau 3HadueHHe MUTAOLIETOo
HAIpPsDKEHUS CETH JIEKUT B JUAla3OHE YCTAaBKH, TO Aammapar 3aliuThbl
HEHCIIPaBEeH U er0 He0OX0AUMO 3aMEHUTH;

- JUIsl yCTpoicTBa 3auThl AU(QepeHnanbHOro Toka B COOTBETCTBUU
co crtangaptamu [/, 8] B KOHCTPYKUHUH IOJKHO OBITH HPEIYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIKA), KOTOpoe OOecreyuBaeT IpPOBEPKY
paboTocroco6HOCTH anmapara. Taxxe MOKHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOMCTBA € IMOMOLIbIO MPHOOPOB MPOBEPKH U
U3MEpPEHUs] NapaMeTpoB YCTPOMCTB 3alUTHOrO OTKIO4YeHHs. Eciau
anmapar 3al{UThl HEUCIPABEH, ero HEOOX0JUMO 3aMEHUTb.

- s yCTPOMCTBAa 3alIMTHl OT JAYTOBOIO MPOOOS TPOBEPHUTH
paboTOCIIOCOOHOCTh ammnapara B COOTBETCTBMM C HMHCTPYKLHUEH 3aBoja-
usroroButens. Hampumep, ¢ moMoIbi0 TECTOBOIO YCTPOMCTBA, BXOISALIETO
B KOMIUIEKT IIOCTaBKM NpHOOpa, MpU HOMOLIM TECTOBOM KHOMNKH M T.I.
Ecnu annapart 3aiiuTsl HEHCIPaBEH, €ro HE00X0IMMO 3aMEHUTb.

- JUIsl aBTOMAaTUYECKOI'O BBIKJIIOYATENsl MPOBEPUTH PabOTOCTIOCOOHOCTD
MEXaHU3Ma pacueIvieHus. B3BeCTH aBTOMaTH4eCKUi BBIKIIOYATEb PYKOH
U TOcie OTKIIOYUTH ero. IIpum OTKIIOUEHHM J[OJKEH OBbITh CIIBIIIECH
XapaKTEePHBIN MIETYOK.

Ecnu anmmapaThl 3J€KTpUYECKOl 3alUThl WCHpPaBHBL, TO HEOOXOAMMO
nepenTu K sTamy 3.

Oran 3.

[TpoBepka MpUCOETIMHEHHBIX HATPY30K (IJIEKTPOITPHUOOPOB).

- MPUCOEOUHATH K DJIEKTPUYECKOM LEMM I00YEPESHO IO OIHOU
Harpyske, KOHTpOJIUpys cpabaThIBaHMs allllapaToB 3aLUTHL;

- NIpU BBISBICHUU HArpy3Kd, BBI3bIBAIOIIEH CcpabaTbIBaHME armrmapara
3aIUTHI, BEIBECTU HArPY3KY U3 IKCIUTyaTall|H.

Pe3ynbpTaThl MpoBepKH, a TakKe BCE MPOBEJCHHbIE MPO(UIaAKTUUECKHE
Y PEMOHTHBIE pabOTHI T0JKHBI OBITh 3aMKCUPOBAHBI B KypHAJIE.
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

TepMOI/IHI[I/IKaTop HU3MCEHUI LIBET

[leperpyska 1emnu.
[1;10X01 KOHTaKT.

- BeiBecTu 351ekTpoo0Opy0BaHUE U3 IKCILTYaTalluy;

- YCTaHOBHUTH OOCTOSTENILCTBA, MPHU KOTOPHIX IPOH3OIIEN IEepPEerpeB
(kakue Harpy3Ku ObLIN IMOJIKIIOYCHBI U ObUTH B paboTe, MPU BO3MOKHOCTH
U3MEPUTH MPOTEKAIOLINHA TOK C IENIBIO BBISBICHUS MIEPETPY3KN).

- MPOBECTH BU3YaJbHBI OCMOTpP 3JIEKTPOOOOPYAOBaHMS, HAa KOTOPBIi
HaHECEH TEPMOMHIMKATOP Ha HaJUYMe BHIUMBIX IOBPEKICHHUH
(U3MeHeHHe IIBeTa WIM OIUIABJICHHUE W3OJIALUH, CIEAbl TEePMHUYECKOro
BO3JCUCTBUS B  pE3ylbTaTe KOPOTKOTO  3aMBIKaHUS, HCKPEHU,
Neperpy3oK);

- €CIIM TIPH BU3YaJbHOM OCMOTpPE OOHApYXEHbI NOBPEKICHHS, TO
HEOO0XOJMMO TPUCTYNHUTh K YCTPAaHEHUIO IPUYUH  BbIBIECHHBIX
ITOBPEXKICHUI 51 PEMOHTY (3ameHe) IIOBPEXKICHHOTO
3JIEKTPOOOOPYIOBAHUS;

- €CIHM TpH BU3YaJbHOM OCMOTPE TOBPEKACHUS HE OOHApPYKEHBI —
IPOBECTH OLEHKY €ro COCTOSHMSI M BBIIIOJHUTH NPO(PUIaKTHUECKUE
paboThI;

- YIIUTh CTapblii TEPMOMHANKATOP U HAHECTH HOBBIM.

B xypHane yka3zaTh Jary OOHapy)XeHUs IeperpeBa, IpPHUUYUHY,
IpOBE/IeHHbIE PAa0OTHl (PEMOHT, 3aMeHa, MpPOoQHIAKTHYECKHE DPaOOTHI),
JaTy HAHECEHUS HOBOTO TEPMOMHAWKATOpPA, COCTOSHHUE HOBOTO
TEPMOMHIUKATOPA (IIBET, TpalyupOBKa U.T.II.).

[TonyyeH curHam moKapHOW OMACHOCTU OT
TEPMOCHUCTEMBI

Ileperpyska.
I1710X0M KOHTAKT.

B ciydae nonydeHust curHaia o neperpese:

- YCTaHOBUTH MECTO, I'’I€ IMTPONU3O0ILIO Cpa6aTI)IBaHI/Ie JaTdyuKa,

- 3adukcupoBaTh B OKypHaJe BpeMs, MECTO W HaMMEHOBaHHE
AIIEKTPOOOOPYIOBaHUS, HA KOTOPOM MPOU30IILIO CpabaThIBaHUE;

- TPOM3BECTH OCMOTp OOOpyIOBaHMSA, IO MPUYHMHE KOTOPOTO
MIPOM30IILIO CpabaThIBAHUE CUCTEMBI;

- MO pe3yibTaTaM OCMOTpa, B CJIydae BBISABICHHS HEHCIPAaBHOCTH,
NPOBECTH  PEMOHT, TEXHHYECKOe  OOCTy)XMBaHHE WM  3aMEHY
JIEKTPOOOOPYI0BAHHS;
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

- Ip1 HEOOXOJMMOCTH 3aMEHHUTh JaTUYUK C COOTBETCTBYIOIIEH OTMETKOM
B )KypHaJe.

IIpu [IPOBEIECHUU TEIJIOBU3MOHHOMN
IUAarHOCTUKK  OOHapyXeH  aHOMAaJIbHBIN
HarpeB 3JIEMEHTa 3JIEKTPO00OPYI0BaHUS

ITeperpyska.
II;moxo¥ KOHTaKT.

nedekra
BBIBECTH U3

I[Ipu  oOHapyXeHHH  aBapUHHOTO  TOXKAPOOIACHOTO
AJIEKTPOOOOPYIOBAaHUE  HEOOXOJMMO  HEMEJICHHO
AKCIUTyaTaIlM | TPOBECTH PEMOHTHBIC PaOOTHI.

[Tocne ycrpaHeHWsT HEHCIIPABHOCTEH, NMPUBEANIMNX K BO3HHUKHOBEHHIO
nedekra, PEKOMEHIyeTCS TIPOBECTH IOBTOPHOE  TEIUIOBU3MOHHOE
o0cienoBaHuE JAHHOTO OOBEKTA.

Pe3ynbTaThl IOBTOPHOW AMATHOCTHKH 3aHECTH B MPOTOKOJ C YKa3aHHEM
IIPOBEJICHHBIX PEMOHTHO-TIIPOPUIAKTHUECKUX PadoOT.

Pexomenyercst IPOBOJNTH BHEILJIAHOBYIO TETIOBU3UOHHYIO
JIMarHOCTUKY OTICNBHBIX 3JIEMEHTOB  DIIEKTPOOOOPYIOBaHUS  IOCIIE
KQKJOT0 UX PEMOHTA WJIH 3aMCHBI.

PesynbTaThl BHEIUIAHOBOHM JMArHOCTUKH 3aHOCITCS B IPOTOKON C
yKa3aHWeM MPUYUHBI 00CIIeT0BaAHUS.

[Ipu pabore »sraexTpudeckoro mpudopa
HaOII0/IaeTCsl HE XapaKTEePHBIN IIyM, 3amax
IJIABSIIECS U30JIAINH.

Ilepenaas! HaIpsKEHUS.
Hapymienne
JKCIUTyaTaluu.
HeuncrnpaBHocTh
AJIEKTpoIpudopa

paBuII

OTKIIFOUUTD IEKTPONPUOOP OT CETH.

OcmoTpeTh TpuOOp Ha HAaTUYHME HEUCIPaBHOCTEH (OIUIABICHHE WU
MOBPEKACHUE W30JSIIMHM TUTAIONIETO IIHYypa, aedopmamus Kopmyca |
T.J.).

[Tpu 0OHapyKEHUN HEUCIPABHOCTH BBIBECTH MPUOOP U3 IKCIUTYyaTAIHH.

[IpousBecTn pEMOHT WM 3aMEHY MpUOopa.
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3akJIroueHue

J1J1s IOBBINICHUST YPOBHS TIOXKAPHOH 6€30MacCHOCTA 0OBEKTOB KHIIOTO CEKTOpa
OOIIIECTBEHHBIX 37]aHU HEOOXOIMMO MPOBEICHUE MEPOIPHATHA 10 TPODUITAKTHKE
MOKapoB OT JJIEKTPOOOOpPYAOBaHWS, B TOM 4YHCIE Ha OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEACHUS MOHHTOPHUHTA COCTOSHHUS TIOKapHOW 0E€301acHOCTH,
IKCILTYaTHPYEMOTO AIICKTPOOOOPYTOBAHUA.

K HHM OTHOCHTCS CHCTEMaTHYECKHI MOHHUTOPUHT TOKapHOWH O€30MacHOCTH
IKCIUTYaTUPYEMOTO 3JICKTPOOOOPYAOBAaHUS KWIBIX W OOMICCTBCHHBIX 3MaHUNA C
NPUMEHEHHEM COBPEMEHHBIX TEXHUYECKHX CpPEJCTB, a WMEHHO TEIUIOBU3MOHHAsS
TUArHOCTHKA, TPUMEHEHHWE TEPMOWHIUKATOPOB JUISl BBISABICHHUS aBapUWHBIX
Y9aCTKOB 3JICKTPOYCTAHOBOK. Takke HEOOXOIWMO BHEAPSATH B HMIUPOKYIO MPAKTHUKY
HOBBIC amnmapatrhbl 3alUTHI JIEKTPUUECKUX CETEeH — YCTPONCTB 3allUTHI OT JTYTOBOIO
po0os ¥ MepeHATPSKEHUS.

C 1enp0 TOBBINICHUS  MMOXApHOW  O€30MAaCHOCTH  AKCIUTyaTHPYEMOIO
AJIEKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBEHHBIX 3[aHUN, MPOPUIAKTHICCKAM
OCMOTpaM JOJHKHBI TTOABEPTATHCS BCE DJIEMEHTHI AJICKTPOYCTAHOBOK.

Meton npoduIIaKTUKKA JODKEH BBIOMPATHCS HUCXOAd U3 TEXHUYECKHUX
BO3MOKHOCTEH, yZ00CTBa BEJCHHS OCMOTPOB M O€30MACHOCTH OOCIY>KHBAIOIIETO
nepcoHana. Bo3MOXXHO NpHUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH M YCJIOBHUH SKCILTyaTaIlHH.

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MPOBOJUTH MPOPUIAKTUKY MOKAPHON OE30MaCHOCTH DIEKTPOOOOPYAOBAHUS KHIIBIX
1 OOIIECTBEHHBIX 3aHHM.

[IpumeHsis COBOKYMHOCTh Pa3IMYHBIX METOJIOB MOXKHO TOCTPOUTH CHCTEMY
MOHUTOPUHTAa W TPO(PHIAKTHKKA TOKApPHOH OMAaCHOCTH  AKCIUTYyaTHPYEMOTO
AIIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYID COCTOSHHE IIOXApHOW  0€30MacHOCTH
AJIEKTPOYCTAHOBOK W  TO3BOJIAIONIYIO OCYIIECTBISITH €0  MPOTHUBOIOKAPHYIO

MPOPIIAKTHKY.
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IIpunoxenue

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

ABTOMaTHYECKHE BhIKJIOUYATE U (AB)

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

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C 3JIEKTPOMArHUTHBIM PACICITATEIIEM
3alIMINAIONIAM  DJIEKTPUYECKYI0  IIelb  OT  KOPOTKOTO  3aMbIKaHUS U
KOMOMHHUPOBAHHBIM PaCIENUTENIeM — KOTJa JOMOJIHHUTEIBHO C 3JICKTPOMArHUTHBIM
paclenuTeieM MNPUMEHSETCS TEIUIOBOM paclenuTelb, 3allyIIaioIdil 1enb OT

neperpy3KH.

10

11

6 ‘gwmn%{f}‘, : 4

1, 2 — BUHTOBBIE KJIEMMBI JUIs TOAKIIOYECHNUS;3 - TOJIBUKHBIN KOHTAKT; 4 — HEMIOJIBUKHBII KOHTAKT;
5 - myroracuTenbHas KaMepa; 6 - THOKMI TPOBOHUK (IPUMEHSETCS I COSTMHEHHS TOABHKHBIX
YyacTel aBTOMATHYECKOIO BBIKJIOYATENs); 7/ - KaTylIKa 3JIEKTPOMAarHUTHOIO pacuenurens; 8 -
CEep/ICYHUK DJIEKTPOMArHUTHOTO pacuenutens; 9 - TemIoBoil pacrenuTens (OMMeTaTAdecKas
wiactiHa); 10 - mexanusm pacuenutens; 11 - pykosTka ymnpasienus; 12 - ¢uxcarop (s
KperuieHus aBromara Ha DIN-peiike); 13 - kopiryc.

Pucynok 1. YcrpoiictBo AB ¢ KOMOMHUPOBaHHBIM paclenuTesieM
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B cootBerctBUM ¢ TpeboBanusmu riaBel 3.1 T1YD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH AODKHBI OBITH 3AIlUIIEHBI OT KOPOTKHX
3aMbIKaHU W Tieperpy3kd. lloaTomMy nns 3alUThl AIEKTPONPOBOJAKH KUJBIX H
OOIIIECTBEHHBIX 37aHUN CJEAyeT MPUMEHATh AaBTOMAaTbl C KOMOMHUPOBAHHBIM
pacLenuTenem.

B aBTOMaTHM4ECKOM BBIKJIIOYATEINE, 3@ 3AIIUTY €U OT KOPOTKHUX 3aMbIKaHUI

OTBEYAET DSJEKTPOMArHUTHBIA pacuenureab. OH COCTOMT U3 KaTyllKd C
HaxXoJsIIUMCA B €€ LEHTPE CEpACYHUKOM, YCTAaHOBJIEHHBIM HA CHEIUAJIbHON
MpYy>KUHE.
B HopmasibHOM pexume paboThl, TOK, TMPOXOAs IO KaTylIKe CO3/AaeT
AJIIEKTPOMArHUTHOE TI0J€, KOTOPOE MPUTITMBAET CEPJACYHUK BHYTPb KaTYILIKH.
Cunpl  3TOr0  3JIEKTPOMArHUTHOTO TOJS  HEJOCTAaTOYHO YTOOBI IPEOJ0JIETH
CONPOTUBJICHUE MPYKUHBI, HA KOTOPOW YCTAHOBIIEH cepaedHuk. [Ipm KopoTkoM
3aMBIKAHUM TOK B JJICKTPUYECKOW LIEMM MTHOBEHHO BO3pACTaeT JI0 BEJIIMYMHBI B
HECKOJIBKO pa3 INPEBBIMIANIIECH HOMHMHAIBHBIA TOK AB, 3TOT TOK KOpOTKOro
3aMBbIKaHMs, TPOXOJI MO KATYIIKE 3JEKTPOMArHUTHOIO PACUEHUTENs] YBEJIUYUBAET
AIEKTPOMArHUTHOE T0JIE, BO3AEHCTBYIOIIEE HA CEPACYHHK O TAKOM BEJIUYUHBI, UTO
€ro CWJIbI BTSTUBAHUS XBaTaeT Ha TO YTO ObI MPEOIOJIETh COMPOTUBIICHUE MPYKUHBI,
MEePEMEIIAACh BHYTPh KAaTYHIIKH CEPJICYHHUK pPA3MbIKAET TOJBUKHBIA KOHTAKT
aBTOMATHYECKOTO  BBIKJIIOYATENs, 00ecToumBas  I€Mb.  DJIEKTPOMArHUTHBIN
PaCUENNTEND OTKJIKOYAET MIEKTPUYECKYIO LEMb 3a J0JU CEKYHIBI.

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

Ileperpy3ska MOXET BO3HHUKHYTb npu BKJIIOUCHUU B CEeTh
IEKTPOOOOPYI0BaHUS OOIIEH MOITHOCTHIO MPEBBIMIAIONIEH TOMYCTUMYIO HArpy3Ky
IUIS TaHHOW CETH, YTO B CBOK OYEPEAb MOXKET INPUBECTU K IEPErpeBYy IMPOBOJOB
Pa3pyLIEHUIO U30JSALUNN dJIEKTPOIPOBOAKHA U BOZHUKHOBEHHIO MTOXKapa.

TeruoBo#t pacuenuTens MPEACTABISIET CO00M OMMETAIMYECKYI0 IUIACTHUHY,
T.€. OH COCTOUT U3 JBYX CHAsSHHBIX IIACTHH WU3TOTOBJIEHHBIX U3 PAa3HbIX METAJUIOB,
UMEIOIINX Pa3HbI K0P DUIIMEHT pacIIupeHus Mpu Harpese.

[Ipu npoxoxkaeHuH 1O OUMETAUNIMYECKOM IUIACTUHE TOKa IPEBBIIIAIOIIETO
HOMHUHaJIbHBIA TOK AB muiacTuHa HarpeBaercs, Mpy 3TOM OJMH METAJUT PaCHIUPSIETCS

ObIcTpee APYroro. DTO MPUBOAUT K HUCKPHUBJICHUIO OMMETAUNIMYECKOW TJIACTUHBI.
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IIpy UCKpHBIEHMM OHA BO3JCMCTBYET HA MEXAHU3M PACLEIMTENS], KOTOPBIUA
pa3MBIKAET MMOABUKHBIN KOHTAKT.

Bpemst cpabaThiBaHUSI TEIJIOBOTO PpACUENUTENS 3aBUCUT OT BEIUMYHUHBI
MPEBBIICHNS TPOTEKAIOIIEr0 B I[ENM TOKAa HaJl HOMUHAIBHBIM TOKOM AB.
Uewm OosbIIe 3TO MPEBBILIEHUE, TEM OBICTpPEE CPadOTAET PaCICITUTENb.

Toku ycTaBOK aBTOMATHYECKHX BBIKIIOUATEIECH, CIY)KAIlUX I 3allUThI
OTJIEIBHBIX YYaCTKOB CETH, CIIEAYET BbIOMPATh MO BO3MOXHOCTH HAWMEHbBIINMH
[0 pacyeTHbIM TOKAaM ATHUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM  TOKaM
AJIIEKTPOIIPUEMHUKOB, HO TaK, YTOOBI ammaparbl 3allUThl HE OTKIIYaIU
AJIEKTPOYCTAHOBKUA TMPU KPATKOBPEMEHHBIX MEperpy3kax (IyCKOBbIE TOKH, MUKU
TEXHOJIOTHYECKHUX Harpy30K, TOKU [PU CaMO3aIyCKe U T. I1.).

Crnenyer oOpaiaTh BHUMaHHE HA MAPKUPOBKY U XapakTepucTuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIENIb aBTOMATUYECKOTO BBIKJIFOUATEIIS;

- HOMUHAJIBHBIA TOK - MAKCUMAJIBHBIA TOK 3JIEKTPUYECKON CETH, IIPU KOTOPOM
aBTOMATUYECKUU BBIKJIIOYATENb CIOCOOEH JUIMTENbHO paboTaTh 0€3 aBapUMHOIO
oTKIro4YeHHs nenu. CTaHaapTHhIE 3HAYEHUS HOMUHAIBHBIX TOKOB aBTOMATHYECKHX
BBIKJTFOUATEJICH JIJIS CeTel JKMIIBIX M 00IIecTBeHHBIX 3aanuii. 10, 16, 25, 32, 40, 63 A;

- HOMHUHQJIBHOE HAINPSIKEHUE - MAKCUMAJIBHOE HAIpPSIKEHUE ceTH B BonbTax,
Ha KOTOPOE pACCUUTAH aBTOMAaTUYECKUN BBIKIOUYATEND;

- mpefeabHas OTKIII0Yarollas CloCOOHOCTh aBTOMATHYECKOTO BBIKITIOYATENS -
MaKCUMAJIbHBIM TOK KOPOTKOTO 3aMbIKaHUsi B AMIeEpax, KOTOpPbIA CHOCOOEH
OTKJIFOYUTH JaHHBIM AB coXpaHuB MpU 3TOM CBOIO pabOTOCIOCOOHOCTH. B ciyuae
MPEBBIIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYEHUS YKa3aHHOW MpenenbHOI
OTKJIFOYAIOLIEH CHOCOOHOCTH BO3HMKAET BEPOSTHOCTH OIUIABJICHUS MOJABHKHBIX
KOHTAaKTOB AB u ux npuBapuBaHus Apyr K Ipyry, T.€. Beixoga AB u3 crposi.

- XapaKTEepUCTHKA CpaldaThIBaHUS - OIpEAENsieT Iuana3oH cpabaTbIBaHUS
aneKkTpoMarHuTHoro pacrenutenss AB. Xapakrtepuctuka cpaOaTbIBaHUS HMEET
OykBeHHOe oOOO3HaueHue. JIms 3amuThl  DIEKTPUYECKHX CETEeH JKUJBIX U

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

1- HanmeHoBaHue n cepus

2 - HoMnHanbHoe HanpskeHune

3 - Bpema-TokoBas xapaktepucruka

4 - HOMWHanbHasa yacrora

5 - HoMuHanbHas oTKNYaloLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynox 2. IIpumep mapkupoBku AB

I[I/IaHa3OHI>I TOKOB  MIHOBCHHOI'O  pPaCOCINICHHA B  3aBUCHMOCTH  OT

XapaKTePUCTHKH cpabaThIBaHUS B COOTBETCTBHH C [12] mpencrariens! B Tadwuie 1.

Tabnuna 1
JlnanazoHbl TOKOB MTHOBEHHOT'O PACLIETIICHHUS
XapakTepucTuka cpadaTbIBaHUS [wnamazon
(tunt AB)
B Csoie 3 I, 10 5 I,; BKIIFOYUTEIBHO
C Cspiie 5 I, 1o 10 I,; BKIIFOUUTENBHO
D Cseiie 10 I; 10 20 [, BKIFOUUTETBHO

I, - HoMuHaNBHBIA TOK AB.

Bb160p aBTOMAaTMYECKOTO BBIKIIOYATENSl OCYLIECTBISIETCS MO CIETYIOIIUM
napameTpam:

- M0 KOJMYECTBY MOJIFOCOB. OqHO- M ABYXNOJNIOCHBIE AB mpuMeHSIOTCS MJIs
oHO(a3HOMU CeTH, a TPeX- U YeThlpexmnoiitocHbie AB - B TpexdazHoii ceTu;

- 110 HOMMHAJIBHOMY HanpspbkeHuto. HomuHanbHOe HanpsbkeHue AB 10ipkHO
ObITh OOJIbILIE UM PAaBHO HOMHHAJIBHOMY 3HAUEHUIO HAIPSDKEHUS 3aIIUIAEMON UM
LEIH;

- M0 XapaKTepUCTUKE cpabaTbiBaHUsA. XapaKTepUCTUKY cpadarbiBaHus AB

MOXHO BbIOpATh corjacHo Tabsuiie 1;
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- 10 HOMUHAJIBHOMY TOKY. OnpeaenuTs HeoOX0IMMbIF HOMUHATIBHBIA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH 110 CCUCHUIO KMNJI Kabens.

YcrpoiicTBa 3a1lMTHOI0 OTKIIOYeHHs AU depenuuaabHoro toxka (YIAT)

yCTpOP'ICTBO 3allITUTHOTO OTKIIIOYCHUA IIH(i)(i)epeHHI/IaHBHOFO TOKa HJIK, KakK

gacTo roBopiT, «Y30» - 3TO KOMMYTAIIMOHHBIM armapar, mpeaHa3HAYCHHBIM IS

341U ThI BHCKTpHHGCKOﬁ LOCIIN OT TOKOB YTCYKMU.

1 — anddepeHumManbHbIH

TpaHcdoOpMaTOp TOKA;
2 — NOPOroOBbIif JICMEHT;
3 — MCIIOJIHUTEJIBHBIHI

MEXaHH3M;

4 — nenb TECTHPOBAHMA]
S5 — CHIIOBBIE€ KOHTAKTHI:
6 —3alMTHBLIN KOHTAKT
LIENH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIil pe3ucTop;
1, 2, N — kinemmsbr Y30.

UR,

Pucynox 3. IIpunnun padotsr YT

Tok yTedkn — 3TO TOK, NPOXONAIIMM IO HEXKEIATEIbHBIM, B HOPMAJIbHBIX
YCIOBUSX DKCIUTyaTallMH, IPOBOJSAILINM ITyTSIM.

B HopmanbHOM pexkume padoThl 3JIEKTPOYCTAHOBKH, 3JIEKTPUUYECKUH TOK
MIPOTEKAET Yepe3 IMPOBOAHUKH BHYTPHU HEE, KaK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT napyrux TOKOMPOBOISIIUX 3JIEMEHTOB KOHCTPYKIMH (METaJUIMYECKHUe KOpPIYC,
pama, Kapkac), IPOBOJHHMKH OTIEJCHBbI H30JSLMEH, COMPOTHBIEHUE KOTOPOH He

IMMO3BOJIACT CO3AaTh JJICKTPUUCCKYIO LICTIb.
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Pucynok 4. [Ipumep koncTpykuuu Y /T

Eciu mo xakoii-to npuuuHe (MOBPEXICHHUE, BIAKHOCTb, TOKOIPOBOASAILAS
IbUIb U T.I.) CONPOTUBIECHUE HU3OJSALUUU YMEHBIIWIOCh, Ha KOPIyCE WJIH JIPYruX
TOKOIIPOBOSIINX 3JIEMEHTAX YCTAHOBKHU MOABIsAETCS noTeHnuan. CaMm mno cede TOok
YTEUYKU HE BO3HUKHET, HEOOXOJMMO CO3/1aTh LIEMb, COCAUHSIOUIYIO 3JEKTPUUECKUN
npuOop ¢ MOTEHLMAJIOM Ha KOpPIYyce C 3eMJIeH WM HeHTpasblo. 3/1eCh BO3MOXKHO
HECKOJIBKO BapUaHTOB.

B nepBoMm cnydae, kopmyc 3J€KTpOYCTaHOBKHU, HalpUMeEp, OBITOBOM TEXHUKH,
KACaeTcs METAJUIMYECKOTO INPOBOJHWKA, UMEIOLIETO KOHTAKT C 3eMiie. B Touke
KAacaHUs 3aMBIKAaeTCs LIeNb, U BO3HUKAET TOK YTE€UKH. ECIM KOHTAaKT IOCTaTOYHO
HAJEeKHBIM, TO CHJIa TOKa BO3pacTeT A0 Iopora cpabaTbIBaHUS aBTOMAaTHYECKOTO
BBIKJIIOYATENss B UIUTKE NUTaHuA. [Ipum ciaboM KOHTakTe MOXKET BO3HHUKHYTh
VUCKPEHHUE, JIOKAJIBHBIA HArpeB TOYKH KAacaHWs, 4YTO NPUBOAUT K OIUIABICHHUIO U
JaJbHEUIIIEMY MTOBPEKICHHUIO U30JSIUH POBOJOB, BO3TOPAHUIO U MOXKAPY.

B ngpyrom cmydae, Kopmyc OJJIEKTPOYCTAaHOBKM HE MMEET KOHTAKTa C
3a3€MJICHHBIMM IIpEIMETaAMU M caMm He 3a3emuieH. [Ipu KacaHuWM BHEIIHMX IaHENIEeH
YEJIOBEKOM, BO3HUKACT HArpys3ka, T.K. TEJIO YEJIOBEKa SBIIAECTCS INPOBOAHUKOM, U
Yyepe3 HEro IpPOTEKAET JSJIEKTPUYECKUA TOK. IIOCKOJBKY COINpPOTUBIECHHUE Tela
YEJIOBEeKa BEJIMKO, CHJIA TOKa HEIOCTaTOYHA JJIsi cpadaThiBaHUS aBTOMATHUYECKOIO
BBIKJIFOYATENS. B LIUTKE MUTAHUS M YEJIOBEK MOJYYAaeT 3JEKTPOTPABMY BIUIOTH [0
JIETAJIbHOIO UCXOMA.

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

[Mpunuun aeiictBus YAT cnenyrommii. [Ipu HOpManbHOM pexkume padOThI

LEeMu, KOrjaa MoABUXHbIE KOHTakThl YT 3amMkHyThl, mpsMoOdW TOK OT (ha3HOro
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IIPOBOJA NPOXOAUT uepe3 marHuronposon Y /T, 3ateM yepe3 HarpysKy, B KayeCTBe
KOTOPOM BBICTYNAIOT, MOJKIIOUYEHHBIE 3JEKTPONOTPEOUTENIM W  BO3BpAIAETCA
0oOpaTHO B CETh 110 HYJIEBOMY IPOBOJIHUKY, TakK ke uepe3 Mmaruuronposon Y /T, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMYUHE MPSMOTO TOKA.

[Ipsimoit Tok nipoxod uyepe3 marHuronpoBo Y T co3maer B HEM MarHUTHBIN
IOTOK, B CBOIO oOuepeab OOpaTHBIH TOK TaK >X€ CO3JaeT B MarHUTONPOBOJE
MAarHATHBIA ITIOTOK TaKOW JK€ BEJIIMYMHBI, HO TaK KaK HaIPaBICHUE TOKOB
IIPOTHUBOIIOJIOXKHO, TO U CO34aBAaEMbIE MMH MAarHUTHBIC ITOTOKH IIPOTHBOIIOJIOXKHBI,
T.€. MAarHUTHBIE TIOTOKHM HAIIPaBJIEHBl BCTPEYHO II0 OTHOUICHWIO APYT K JPYry H
COOTBETCTBEHHO, IIpU PABHBIX 3HAYEHUAX MPAMOIO M OOpaTHOrO TOKOB,
YPAaBHOBEIIHMBAIOT JPYT JIPyTd, B PE3yJbTATE YEr0 CyYMMAapHBbI MAarHUTHBIM ITOTOK B
MAarHuTOIPOBOAE PpPABEH HYII0. Tak Kak CyMMapHbli MarHWUTHBIA IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYET (paBeH HYJO), BO BTOPUYHOM OOMOTKE TOK HE
UHIAYKTUpYeTCA. 11oaBMKHBIE KOHTAKTHl 3aMKHYTBI, DJIEKTPUYECKasl LEIb BKIIIOYEHA
Y HAXOJIUTCS B HOPMAJIbHOM PEKUME pabOTHI.

Ecnu B 01HOM W3 2JIEMEHTOB AJIEKTPUYECKON LENN BO3HUKAET yTeUKa TOKa, TO
YacTh  DJJICKTPUYECKOIO TOKAa HAUYMHAET IPOTEKATh 10  HEXEIATEIbHOMY
poBoAsuieMy IyTd. IIpy 3TOM, 4acTh TOKA 3JIEKTPUUECKOMN LIENH, IOCTYNAmas oT
¢da3zHoro nmpoBojga He OyAET BO3BPAILLATHCS B CETh, a MPOXOJs MO HEXKENATEIbHOMY
OpoBOASIIEMY NMyTH Oyner yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpbIN OyAeT BO3Bpallatbcsd B ceTh uepe3 MarHuTonpoBoa YT mo HyneBomy
POBOY, OyAE€T MEHbIIE MPSIMOIro TOKA, MOCTYIAIOIIET0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IOTOKAa CTAaHET OOJIbLIe BEIMYHMHBI OOpPaTHOIO
MarHUTHOIO IIOTOKa, B pe3ysibrare 4dero B MarHutonposoae YT cymmapHbii
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HyJIIO.

Bo3Hukmmi cyMMapHbIid MAarHUTHBIN IIOTOK UHAYKTUPYET AIEKTPUUECKUN TOK
BO BTOPUYHON OOMOTKE, KOTOpBIA MNPOXOJs 4Yepe3 MarHUTOAIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPE]lb, PA3MbIKAET MOJBUKHBIE KOHTAKTHI
OTKJII0Yasl DJIEKTPUYECKYIO LIETIb.

VYCTpoiCTBO 3alMTHOTO OTKIHOYeHHs U depeHInalbHOr0 TOKa HMEET B
o0uxole W JApyrue Ha3BaHuA, Hampumep, Iud@epeHlInanbHbId BBIKIOYATENb,
aBTOMATHUYECKUI BBIKIIIOYaTeNnb U PepeHInanbHOr0 TOKa, YCTPOMCTBO 3aIIUTHOTO

OTKJIFOYEeHHS. TakKe B pa3IMYHbBIX JOKYMEHTAX BCTPEUAIOTCS pa3Hble aOOpeBHATYPHI
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nanHoro ycrpoiicta, Hanpumep, ABJIT B TOCT IEC 61009-1-2020, BAT 8 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.

OcHoBHbIMM XapakTepuctukamu Y T sBisitores:

- tun. B 3mannsax moryt npumenatses YT Tumna «Ay», pearupyromuye Kak Ha
MIEpEMEHHbIC, TaK U Ha MYJIbCUPYIOIIUE TOKU YTEUKH, WK Tuna « ACy, pearupyroiiue
TOJIBKO HA MEPEMEHHBIC TOKU YTE€UYKU. VICTOUHHKOM IMYJbCUPYIOLIETO TOKA YTEUKHU
MOTYT SIBJISITbCSI CTUPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
VMCTOYHUKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMUHAQJIBHBIM TOK - MaKCUMaJIbHBIM TOK Tipu kotopoM YT cmoco6HO
JUIMTENIbHO padoTaTth, HE TepsAs CBOK paboTocnocoOHOCTh. CTaHAApTHHIMU,
HamOoJiee YacTO HCMOJb3YEMbIMU 3HAUYEHHUSIMHM HOMHUHaIbHBIX TOKOB YT,
UCIIOJIb3YEMBIX B DJIEKTPOYCTAHOBKAX KUJIBIX M OOIIECTBEHHBIX 37aHUMN SIBISIOTCS:
10, 16, 25, 32, 40, 63A,;

- nuddepeHuanbHbli TOK — MUHUMAJIBHBIA TOK YTE4YKd, mpu KoTopom YT
MPOU3BEACT OTKIIOUEHUE JIEKTpUUecKol nenu. JuddepeHnnaibHbii TOK — 3TO 0JHA
13 IIaBHBIX Xapakrepuctuk Y T,

- HOMHUHQJIBHOE HANPSIKEHUE — HalpspKEHHe cethu npu koropom YT
CIIOCOOHO JITUTENIBHO PaboTaTh, HE TEPSASI CBOIO pabOTOCIIOCOOHOCTH;

- poj ToKa (MOCTOSIHHBIN WITH TIEPEMEHHBIH);

- YCJIOBHBI TOK KOPOTKOIO 3aMBbIKAHUS — TOK KOTOPBIA KPaTKOBPEMEHHO
MoxeT Bwiiepxkath YT 10 MoMeHTa Toka HE cpaboTaeT aBTOMATUYECKUM
BBIKJIFOYATENb, YCTAHOBJIEHHBIN JUUIS 3aLUATHI LIENU OT KOPOTKOTO 3aMBIKAHUSI.

Bui6op VT nmpous3BoAUTCS IO CIEAYIOMIMM KPUTEPUSIM:

- 110 HOMHMHAJBbHOMY HANPSKEHUIO U TUILYy ceTH. HOMHHanbHOE HamnpsKeHue
YT nomxHO OBITH 00JBIIE TUO0 paBHO HOMUHAIBHOMY HANPSIKEHUIO 3alllUIIIaeMOn
uM 1enu. s ognodasnoit cetu tpedyercst ayxmnontocHoe YT, nis tpexdazHoi
CETH — YETBIPEXITOJIOCHOE;

- 1o HoMUHaNIbHOMY TOKY. CornacHo [1YD ucnons3oBanue YT B rpynnoBbix
JUHUSX, HE HUMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 OTOJHUTEIHLHOTO arapara,
o0ecrneunBaroIIero 3Ty 3alUTy He gonyckaercs. M3 atoro cinenyet, uto nepen Y AT
JIOJDKEH CTOSITh aBTOMATHMYECKUM BBIKJIIOUATENb WJIM JIPYTOd ammapar ¢ QyHKIUeH
3aIATHI OT CBEPXTOKA, M0 TOKY KOTOPOTO HEOOXOAMMO BHIOMPATh HOMUHAIBHBINA TOK

VYAT. Ilpu strom HOMuHanbHBIH TOK YT nomkeH ObITh Ooibilie JMOO paBeH


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

- 1o  guddepermmansHoMy  TOKy.  CTaHIApTHBIMH  BEIMYHMHAMU
muddepentmanbaoro toka YT sBistores: 6, 10, 30, 100, 300, 500mMA. YAT
¢ muddepennmanpabiM TokoM 100, 300 u 500 MA nNpuUMEHSIOTCS JJISI 3aIUTHI
OoT moxapoB, ¢ auddepeHmanpbabiMi Tokamu 6, 10, 30 MA - 18 3anUTHI

OT ITOPAKCHUS HCIIOBCKA SJICKTPUUCCKUM TOKOM.

cepusa npoussoanTens

HOMWUHANBHBIN TOK \-/
\ Bl1-63

HanpshkeHue 50 A il
T o308~ 50U cxema

an 30 MA | J NOAKNIOYEHUSR
anddepeHunansHbii /- 0603Ha4eHNs
TOK

Nt

YCNOBHbINA TOK 67" \L‘\Ll{
T™N Y30 ag

KHonka «TECT» TeMnepaTypHbli4 AManasoH
(ctaHpapTHas ot -25 go +40)

1d »
Tun AC E - ANA CUHYCOMAANLHOIO
T nepeMeHHoOro Toka

14 4 Tun A - ANS NYAbCUPYIOLWEro

M NOCTOSIHHOrO TOKa (M ANS CUHYCOMAanb-
e HOro NEepPEeMEeHHOro ToKa)
144 Tun B - ANA NOCTOSHHOrO ToKa (M
NNV ANA CUHYCOMAANBHOMO NEPEeMEHHOro
E—— TOKa U ANA NYNbCUPYIOWEro NOCTOSH-

HOro TOKa)

Pucynox 5. MapkupoBka YT

[Ipumensiempie Tunsl YT (QyHKIIMOHATEHO OJDKHBI MpeaycMaTpUBaTh
BO3MOXKHOCTh MPOBEpPKU UX padorocnocoOHocTH, npoBepka YT (TectupoBanme)

JUISL KUJIBIX OOBEKTOB JIOJDKHA TPOBOJUTHCS HE PEXKE OJHOrO pa3a B TPU MecsIla,
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O dYeM JOJDKHA OBITh 3amuCh B HMHCTPYKIHMHM IO SKCIUTyaTalldd TPEANPUSTHS-
W3TOTOBUTEIIS.

YcranoBka YT, HEWCTBYHOIIMX  HAa  OTKIIIOYCHHE, 3arpenaeTcs
JJISL DJIEKTPONPUEMHUKOB, OTKIIIOUEHUE KOTOPHIX MOMKET IPUBECTH K OMACHBIM
MOCIICICTBUAM: CO3JAHUI0 HEMOCPEACTBEHHOW YrpO3bl JUISl KHA3HHU JIFOJCH,
BO3HUKHOBEHHUIO B3PHIBOB, MOKAPOB U T.II.

JIJIsi caHUTAapHO-TEXHUYECKUX KAOWMH, BAaHHBIX WM JYIICBBIX PEKOMEHIYETCS
ycta"aBiuBath Y/IT ¢ HOMHHAIBHBIM au(depeHITHaTbHBIM OTKIIOYAIONUM TOKOM
no 10 MA, ecnu st HUX BbIJETICHA OTJIENIbHASL JIMHUS, B OCTAJIbHBIX CIIy4asX,
HarpuMep, NMpyu NPUMEHEHUU OJHOUW JIMHUU JJIsl CAHUTAPHO-TEXHUYECKOU KaOWHBI,
KYXHU U KOpUaopa, cieayer npumeHath Y [T ¢ HomuHanbHbIM auddepeHiaibHbIM
OTKJIIOYAIOIINM TOKOM 70 30 MA.

Jist opHOkBapTUpHBIX A0oMOB Y/[T ¢ HOMuHanbHBIM Ju(depeHnnanbHbIM
OTKJIIOUYAIOIIUM TOKOM /10 30 MA peKOMEeHIyeTcs MpeaycMaTpuBaTh JJIsl TPYHIOBBIX
JVHUAW, TUTAONIMX IITENCENbHBIE PO3ETKHM BHYTPU J0Ma, BKIIOYAsl IOJBAJIbI,
BCTPOCHHBIE U NPUCTPOCHHBIE Tapakv, a TAKKE B TPYNIOBBIX CETSIX, MUTAIOIINX
BaHHbIE KOMHATBI, JyIIeBble W cayHbl. JlIs yCTaHaBIMBAaE€MBIX CHApYXKH
HITETICENIbHBIX p03eTOK ycTaHoBka YT ¢ HoMuHanbHBIM AuddepeHuaIbHbIM
OTKJIFOYAIOITM TOKOM 110 30 MA oOs3aTenbHa.

B 3panumsx moryt npumenstbes Y30 Tuna «Ay», pearupyromue Kak Ha
MEepEMEHHbIE, TaK MW Ha MYJbCUPYIOIIHNE TOKU MOBpEXACHUN, Wi «ACy,
pearupyronme ToJIbKO Ha IEPEMEHHbBIE TOKH YTEUKH.

Kax Buano u3 xonctpykuuu YT (ecnu pedb uaer HEe 0 KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MPHU OO0 CXeMe €ero
MOAKIIOUCHUST  JIOJDKHA ~ OBITh  MpEaycMOTpeHa  oOs3aTelbHas  yCTaHOBKaA
aBTOMATHMYECKOTO BBIKJIFOUATEIIS, A 3alIUThI, KaKk camMoi ceTH, Tak U Y [T oT TOKOB
neperpy3kKu U KOPOTKOTO 3aMbIKAHUSI.

Taxxke HeoOxoauma mnepuoauueckas MpoBepka paboTtocnocodHoctn YIT.
Cranpgapramu [/, 8] ycTtaHoBieHO TpeOOBaHHWE MO HAJUYHMIO YCTPOMCTBA MPOBEPKU
paboToCOCOOHOCTH YAT (KHOTIKM). [TpoBepka paboTOCIOCOOHOCTH
ocymiectBisiercs Haxkatuem KkHonku «TECT». Ilpu ee wHaxatum B YT

HMCKYCCTBEHHO CO3/IA€TCS TOK YTEUYKH, YTO JOJKHO MPUBECTH K OTKIIFOUEeHUIO Y J[T.
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YcrpoiicTBa 32U THI OT AYroBoro npooosi uiamn uckpenus (Y3 A1I)

JlyroBoii mpoOOW WM HMCKPEHHE — OJIMH W3 aBapUHHBIX I10XKapOOIaCHBIX
PEKUMOB B DJIEKTPOCETSX.

B oTinume OT KOpPOTKMX 3aMbIKaHWW, BO3HHMKAIOIIMN TIPU HCKPOBBIX
Y JYTOBBIX pa3psaax TOK, OTPAHUYMBAETCA CONPOTHUBICHUEM HArpy3KH, HA KOTOPBIN
HE pEarupyrT aBTOMATUYECKUE BBIKIIFOYATENIH, HO 34 CYET JIUTEIBHOIO BPEMEHU
€ro NpPOTEKAHUS, MOKET MPOUCXOJAUTH BOCIUIAMEHEHNE U30JISLNU TPOBOJA.

OnHolt W3 TJIABHBIX TPUYUH MCKPEHHUS SIBISETCS OOJIBIIOE TMEPEXO0IHOE
conpotusieHue (bIIC), B 00uxoje Ha3bIBa€MOE TaKXKE «IUIOXUM KOHTAKTOM).
[Ipu BIIC Ha mepexone 3JEKTPUUECKOTO TOKAa C OJHOTO MPOBOJHHUKA HA APYrou
oOpasyeTcsi Toclie/loBaTeNIbHAasl WK TapajlesibHasl dJEKTpUYecKas Jayra MExXIy
IIPOBOJIAMU MJIM KOHTAKTaMH.

BIIC d4acto BO3HUKAaeT BCIEACTBUE JeDEKTOB U  TOBPEKICHUH,
MIPOU3OIIEIINX MIPH dKCIUTyaTauu 0oopynoBanus. Hanmpumep:

- TOBPEXICHUS HW30JSAIMU KaOels TBO3ISAMU, LIypyHamMu, 3aKUMaMH WA
[P MEXAHUYECKOM BO3/ICCTBUM APYTUMU IIPEIMETAMU;

- IOBPEXKJICHUS U30JISIUK Ka0esiel rpbI3yHaMu U JJOMAIlTHUMU )KUBOTHBIMU,

- U3JIOM Kabens (MpoBojia) MpU M3THOAX WM MPHU MOCTOSHHBIX MEXaHUYECKHUX
BO3JCHUCTBUSIX;

- CTapE€HUE W30JISIMU, TOBPEXKACHUS OT BO3JACHUCTBUS TEMIEpATyphl, BJIATH,
JIPYTUX pa3pymaimux (HakTopoB;

- YXYJIIICHUE KOHTAKTa M3-3a OCIa0JIeHUs 3a)KUMOB, CTAPEHUS M OKHUCIICHHUS
IIPOBOJIOB H T.J.

B moBpexnéHHON Kuie BO3HHMKAET MaJIbIii 3a30p, MPOOMBaeMbIi pabodnm
HaIpPsHKEHUEM, TTO3TOMY TOK 110 TAKOMY KaOeJro MPOJI0JDKAET MPOTEKaTh, U OCTA&TCA
OJM30K K HOMHUHAJIHHOMY 3HAUCHUIO, a 3HAYHUT, ABTOMATHYECKHH BBIKIIOYATEIb

Ha HETro HE pearupyer.
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Ocnabnentpin MexaHuyeckoe lNepepasnenHbI HenonHoueHHbii
KOMTaKT nospexaeHune xabenn KOHTaKT

AN oA

Hedexr NospexaeHue MexaHuueckoe MNospexaerHue CKpyTKa meap u
xabena PbI3yHaMK nospexaenue WNK Crapexune ANOMUHKUIA
U30NAUMKM W30NAUMK

PI/ICYHOK 6. Bo3moskHEIE IMPUYIHHBI UCKPCHUS B 3JICKTPOIIPOBOAKE

B 3a3ope BO3HUKAeT AYroBOM pas3psijl, COMPOBOKIAIOIIMNUCSI WHTCHCHUBHBIM
BBIJICJICHUEM TEIlIa, YTO MPUBOJMT K JaNTbHEHIIIEMY pa3pyIICHUIO U30JISIUN KaOels
Y €T0 BO3TOPAHUIO.

[Ipy  OGOJBIIOM  MEPEXOJHOM  COMPOTHBICHUM  BO3HHUKAECT  IMPOIIECC
MUKINYECKOT0 O00pa30BaHUs MW TallleHUS AJICKTPUYECKON HOyTrH, MPOUCXOIUT
3HAUUTEIIPHOE W JUIMTEJIBLHOE BBIJACICHUE TEIUIOBOW SHEpPrud. Bo3HUKaAIOT
JUTUTENIbHBIE U YCTOWYWBBIE TEIUIOBBIE PEXKUMBI PAOOTHI AJICKTPUUYECKUX IIETEH,
BCJICZICTBUE YETrO MPOUCXOAUT pPa3pyIlICHUE HU3OJSAIUMU W 3alUTHBIX O000JIOYEK, a
TAKXKE MOCJICAYIOIIEE BO3rOpaHue.

[To mexaHW3My BO3HUKHOBEHHS, PA3IUYaAIOT IMOCJIEIOBATEIbHBIN AyroBOM

po0oii, mapauieNbHbIN 1yroBol Mpo0oil U TyroBoi Mpo0oil Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (HeWTpanb)

I
[}
I
PE (3azemneHue) '
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Pucynok 7. Mexann3m BO3HUKHOBEHUS TyTOBBIX TPOOOEB
[log mnocnegoBaTeNbHBIM JTYyrOBBIM HMPOOOEM MOHUMAETCS 3IEKTPUUYECKUI

po0Ooil M30MAIMK (MM BO3AYIIHOTO MPOMEXKYTKA), TPU KOTOPOM TOK TPOTEKAET
yepe3 Harpysky uenu, 3amumaemoit Y3/II. [locnenoBaTtenbHblil 1yroBoi mpoOoii
BO3HUKAET, NPEXKAE BCEro, B PE3YyJbTAaTE€ IOBPEKICHUS IPOBOAA WM IOTEPU
KOHTAaKTa B IOCJEAOBATEIbHOCTA C Harpy3kouh. B 3TuX ciydasx, BeIMYMHA TOKa
MEHbIIIE, YeM pabouyuil TOK, U aBTOMATHYECKHE BBIKIIOYATENIM WA BBIKIIOYATENN
nudpepeHnanbHOTO TOKa HE CITOCOOHBI ONPEIECIUTh HEUCIPABHOCTh U OTKIIFOUUTD
3AIIMIIAEMYIO LETb.

[TapamienbHbIil AYroBoi mpoOo - 3T0 Mpo0oil, IPU KOTOPOM TOK MPOTEKAET
MEXJly AaKTHUBHBIMU MPOBOJHUKAMH, TapauieibHO 1enu Harpy3ku. [Ipo6oii
COTIPOBOK/IAETCS TOSBIICHUEM SJIEKTPUUECKON TyTH, CIOCOOCTBYIONIEH 3aMbIKAHUIO
MPOBOJAHUKOB. BenuunHa Toka mpu mapauieibHOM Npo0oe OmpenesisieTcsl MOJIHbIM
COIIPOTUBIICHUEM II€NU. B 3aBUCMMOCTH OT TOrO, KAKOM HOMHHAIBHBIA TOK HUMEET
aBTOMATHUYECKUN BBIKIIIOYATENIb, MPOUCXOIUT (WM HE MPOUCXOJIUT) OTKIIOUCHUE
nenu. [lpm 3arpyOneHHON ycTaBKe TOKa cpalOaTbIBaHUS aBTOMAaTHUYECKOIO
BBIKJIFOYATENS] OTKIIFOUECHHE LIENU TPOUCXOJUT C 3a/I€PIKKOM.

JlyroBoii mpo06oii Ha 3eMITI0 — ATO MPOOOH, MPU KOTOPOM TOK MTPOTEKAET MEKITY
aKTUBHBIM MPOBOJIHUKOM U 3€MJICH B Pe3yJibTaTe 3aMbIKaHUs (Pa3HOTO MPOBOJIHHUKA
Ha 3€MJIIO WJIM HA JIEMEHT JJICKTPUUYECKHU CBS3AaHHBIN C 3€MIIEH.

VYerpoiicTBo 3amuTthl 0T Ayrosoro mnpo6os (Y3II1) — HOBBIHM Kiacc anmapaToB
3aIIUTHl AJEKTPUUYECKOM CETH, TMpeIHa3HAYEHHBIH, B OTJIMUMUE OT JAPYrMX BHUIOB
ANEKTPUUYECKUX 3alUT, UCKIIOUUTEIBHO JJIi MPEAYNPEKICHUSI U MPEIOTBPALCHUS
M0KapoB, BOZHUKAIOIINX HU3-3a IyTOBOTO MPOo00s (MCKpEHHUS).

HexoTopbiMu pa3paboTuMkaMy 3TUX M3ICIUN MPUMEHSETCS TaKKe TEPMUH

«YCTPOMCTBO 3alUTHI OT UCKpeHus» (Y3c).
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Pucynox 8. IIpumMepsl yCTpONUCTB 3alIUTHI OT TyTOBOTO MPOOOS pa3IMUHbIX
MIPOU3BOIUTEIIEH

VY311 HOCUT UCKITFOYUTETBLHO TPOTHUBONIOKAPHOE HA3HAYEHHUE.

OcHoBHOMl  3amaueit  Y3/III  sBnsieTcss  CBOEBPEMEHHO  PAacHO3HATH
BO3HMKHOBEHHE IM0XKapOOMAacHOTO0 HMCKPEHUS U  OTKIIOYHUTH  3al[UIIAEMYIO
AIEKTPUYECKYIO 1IETIb.

VY3AII cKOHCTpyupOBaHO TakK, YTOOBI OMNPEACIHUTH TMOSIBIECHUE JTyTOBOTO
(MCKpOBOT0) pa3psifia W MpepBaTh KOHTYp €mI€ Mepei TeM, KaK JSHEpTus B MecTe
HEUCTPABHOCTHU JOCTUTHET 3HAYEHU, BEAYIIMX K BOSHUKHOBEHHUIO TTOXKapa.

V3II obecnieunBaeT aBTOMAaTUYECKYIO JUArHOCTUKY KOHTPOJIUPYEMOM
AIIEKTPUYECKOW LENU W MPU BO3ZHHMKHOBEHUWM HCKPEHUs OTKIIOYAaeT €€ OT 0OIien
MUTAONIEH CETH.

Takum oOpazoM, meslb TPUMEHEHHUSI 3TUX YCTPOUCTB — 3TO MPEAYNPEKICHUE
MOKapoB, BO3HUKAIOUIMX B MOMENICHUAX, 3AAaHUAX M COOPYNKEHHUSIX MO NPUYHHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIOUICHCS B BUJIE AYTOBOr0O mMpooos

(MCKpeHwus1).
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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 MJISI UCKPEHUS: BEIUYUHY,
dbopmy, MOISIPHOCTH, TPOJIOJKUTEILHOCTh M TEMIT CIIEOBAHUS CKAYKOB. DTU CKAUKU
U JaloT uHpopmalmo, oopadaTbiBaeMy0 MOJyJIEM 00paOOTKH CHUTHAJIOB B COCTaBe
VY3II. BennunHa NOJy4EHHOIO CHUTHANA CPABHUBAETCS C 3aJaHHBIM 3HAYEHHUEM H
IpU KaXKJIOM MPEBBILIEHUA 3TOr0 3HAYEHHUS MOJAETCS UMITYJIbC PETHMCTPUPYEMbIN
HakonuTeneM. [Ipu HOCTHKEHUMM B HAKOMMUTEJE YCTAHOBIEHHOIO YUCJA MUMITYJIbCOB
3aJIaHHOTO YPOBHA MNOAPAN (OPMHUPYETCS CHUTHAJ, OTKIIOYAIOMIMKM 3alMIlaeMylo
JIVHUIO.

Baxnoit xapakrepuctukon Y3/II, sABmseTcs MOMEXO03alMIIEHHOCTD, T.€.
OTCYTCTBUE HEXKeJaTeNbHbIX (JIOKHBIX) cpabaThiBAaHUW TpPU  BKIIOYEHUH B
3alUIIAEMYIO LIETb Pa3IMYHbIX 3JIEKTPOIPUOOPOB, HAIPUMED, MBLIECOCA, UCTOUYHUKA
IIUTAHUSI C OJJIEKTPOHHOM KOMMYTAllMEW, JABUraTesid KOHIACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJIATOPOB (TUPUCTOPHOIO THUIIA) CUJIBI CBETA, (PIYyOPECLEHTHBIX U
TaJOr€HOBBIX JIAMI, & TAK)K€ «HOPMAJIBbHO HMCKPSAIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEJISIMU KOJJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBISETCS
JOIYCTUMBIM, HAIPUMEDP JPEJIb.

CTOUT OTMETUTB, YTO OTAEIBHBIE AIEKTPUYECKUE YCTPOMCTBA CAMH MOTYT
IeHEpUPOBATh BBICOKOYACTOTHBIE W CPEAHEYACTOTHBIE INOMEXH, KOTOpbIE OYAyT
pacrio3HaBatbesl Y3/III kak wcrouyHuMk wuckpeHus. Hanpumep, THpUCTOpHBIE
perynaropel ¢ (ha3oBbIM yIpaBjieHUEM 0€3 TOMEXOMOABISIONUX (PUIBTPOB;
pa3IuYHbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE IMOMEXH ITOBBILIEHHOTO
YPOBHsI, CYLIECTBEHHO NPEBBIIAIOIINE HOPMBI Ha nomexosmuccuro. Ilpu Hammuum
NEPEYUCIICHHbIX YCTPOMCTB, MNPUXOAMUTCA JIMOO OTKa3blBaTbCcsl OT MPUMEHEHUS
VY311, yBenuuuBas pucKU BO3TOpaHUN OT MCKpeHus, ubo orkimoudars Y3JII Ha
BpEMs UCIOJIb30BAHUSI YCTPOUCTB, SIBJISIOIIMXCA T€HEPATOPAMH BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 siBnstoTes:

- HOMHUHAQJIBHBIA TOK — MaKCUMalbHBIA TOK mpu kotopoMm Y3/IIT croco6HO
JUIMTEILHO paboTaTth, HE Tepss CBOK PabOTOCMOCOOHOCT,. B oCHOBHOM
BBIITYCKAIOTCS B MATH MOAU(UKAIUAX, B 3aBUCUMOCTA OT HOMUHAJILHOTO TOKa: 16,

25,32,40, 63A;
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- HOMHUHAJBHOE HANpSIKEHWE — HanpspDKeHWe ceTh npu kKortopoM Y 3JIII
CIIOCOOHO AJUTENBHO paboTaTh, HE TEPSIsl CBOIO pabOTOCIIOCOOHOCTS;

- YCIIOBHBI TOK KOPOTKOI'O 3aMBIKaHMS — TOK KOTOPBIH KPaTKOBPEMEHHO
MokeT BbaepkaTh Y3/III g0 MomeHTa mnoka He cpaboTaeT aBTOMATHYECKUN

BBIKJIIOYATCIIb, YCTaHOBHCHHLIﬁ JJIA 3allIUTHI OCIIM OT KOPOTKOI'O 3aMBIKAHUAI.
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Pucynox 9. I[Ipumep mapkuposku Y3/I1

Boe16op Y31 npon3BoauTcs O CAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMHHAJIBHOMY HanpspkeHuto. HomunaneHoe Hanpsbkenne Y 3/111 nomkHO
OBITH OOJIBITIE TMOO PAaBHO HOMUHAJIBHOMY HANPSHKCHUIO 3aIUIIIAEMON UM 1ICTIH;

- MO0 HOMMHaJbHOMY TOKYy. Y3JIII He 3amuimaeT 3JIEKTPUUYECKYIO CETh
OT TIEperpy3kd U TOKOB KOPOTKOro 3ambikaHud. Ilostomy mnepen Y3II momxen
CTOSITh ABTOMATHUYECKUM BBIKJIIOUATENIb WM APYroi ammapar ¢ (QyHKIUMEH 3aluThl
OT CBEPXTOKa MO TOKY KOTOPOro HEOOXOAMMO BhIOMpPaTh HOMUHANBHBIA TOK Y 3/II1.
I[Ipu »stoM HoMmHaNbHBIM TOK Y3JII momwken ObITH OonbIlie MO0 paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOT'O /IO HETO ammapara 3alluThl (ABTOMaTUYECKOTO
BBIKJTIOUATEIS WUIM JIPYTOTo anmnapara ¢ GyHKIMEH 3alIUThl OT CBEPXTOKA).

Taxoke nipu Be1ioope Y3/II ciienyer oOparuTh BHUMaHUE HA HATMYUE (PYHKIUU

IPOBEPKH pabOTOCTIOCOOHOCTH YCTpOiCTBa. HekoTopbie MPOM3BOAMTENN OCHAIIAIOT
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V31T kHONIKOW NpOBEPKH, OTAEIbHBIE IPOU3BOJUTENH B KOMIUIEKTE C YCTPOMCTBOM
IIOCTABJAKOT CPEICTBO KOHTPOJIA B BHAE ABTOHOMHOW BWJIKM, IO3BOJISIOLIEH
UMUTHPOBATh MCKPOBBIE pa3psiibl, U TakuM oOOpa3oM OCYUIECTBIIATH KOHTPOJIb
(YHKIIMOHUPOBAHUS W3JEIUS U ONPEJEICHUE 30HBl €ro JCHCTBUS, YTO SIBIISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAaKHX allllapaTOB.

Pucynox 10.ITpumep VY3/II1 B kOMIIEKTE CO CPEICTBOM KOHTPOJIS 30HBI
(YyHKIHOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX MUTAHUS CHCTEM IMPOTHUBOIIOKAPHOMN
3aIUTBl U B 3JIEKTPOYCTAHOBKAX MEIMIIMHCKOTO Ha3HAYCHUSs, MOJIEP KUBAIOIINX
KU3HEIEATEIbHOCTh OOJBHBIX, HE 0MYCKAETCA.

VY3AII saBnsiercs e€mie OJHUM BUJIOM 3allUThl DJICKTPUUECKUX IICTICH.
OHo He 3aMeHsieT co0OoM apyrue amnmaparthl 3alUThl U HE OTMEHSIET HEOOXOAUMOCTU
MIPUMEHEHUS B AJIEKTPUUYECKUX LIETISIX aBTOMATUYECKUX BBIKJIKOYATEIEH U YCTPONCTB
3aIIUTHOTO OTKJIIoUeHUS AU PEepeHIInaTIbLHOTO TOKA.

VY3AII pexoMeHnyeTcs YCTaHABIMBATH B OTHAEIBHBIX TIPYIIIOBBIX JIMHUAX
MUATAHUS OCBEIICHUSI M IITENCENbHBIX PO3ETOK MOCJE APYTrUX amnmnapaToB 3alllUAThI
(AB, YIT).

VYcranoska Y311 3anpemiaercst B IUHUSIX CUCTEM MPOTUBOIIOKAPHOU 3allIUTHI,
a TaKXe DJICKTPONMPUEMHHUKOB, OTKIIFOYEHUE KOTOPHIX MOXKET MPUBECTH K OIMACHBIM
MOCJIEICTBUSIM:  CO3/IaHUI0  HEMOCPEACTBEHHOM yrpo3bl Il  JKM3HU  JIIOJIEH,

BO3HHUKHOBCHHUIO B3PBIBOB, ITOKAPOB U T.I.
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YcrpoiicTBa 3ammThI 0T nepenanpsikenust cetu (Y3II)

[lepenaapl HAMPSKEHUS B AIEKTPUYECKOM CETH SIBIISIOTCS OJHOW M3 OCHOBHBIX
IPUYUH BBIXOJIAa U3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOIAIIUX B OTACIBbHBIX
ciydqasx K moxapy. OcoOeHHO OCTpO BOMPOC 3allUThl  BJIEKTPONPHOOPOB
OT TIEpPEenajoB HANPSHKEHUS CTOUT B JKWIBIX MHOTOKBAPTHUPHBIX JIOMax CTapou
MOCTPOMKH, a TaK K€ YACTHBIX JKUJIBIX JOMaX IMOIKIIOYEHHBIX K CTapbiM JIMHUAM
AJIEKTpoIepeaay.

YCTpoNCTBO 3alllUTBl OT NEPEHANPSKEHUSI WM peJie HAIpSHKEHUS — 3TO
ammapar  3allluThl, OCYIIECTBISIOMIMI  HEMPEPBIBHBI  KOHTPOJIb  BEJIMYHUHBI
HaIpsDKCHUST MUTAIONIEH CETH C IeNbl0 OOECIEUEeHUs] OTKIIOYEHUS Harpy3Kud B

ClIy4ac BbIXOJa 3HAYCHUA HAIIPAKCHUA 3a YCTAHOBJICHHBIC ITPUACIIBI.

Pucynok 11. [Ipumepsl yCTpONCTB 3aIIMThI OT EPEHANPSKEHUSI Pa3IMYHBIX
MIPOU3BOAUTEIICH

Haznauenne VY3II  3akmrodaeTcs B 3alIUTe  DJIEKTPOOOOPYIOBAHMS
OT IIEpenajgoB HAIPSHKEHUS CETH KOTOPbIE MOTYT BO3HUKHYTH B CIEACTBUE
pa3nuYHBIX (AaKTOPOB TAKUX KaK OOPHIB HYJIS, Iepekoc dha3 u T.1.

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

[Ipu mnomaue wa VY/II HanpspkeHUS W3MEPUTENBHBIN OJIOK OmMpenemnseT
ero BeqMuuHy. Eciii M3MEpEeHHOE 3HAUYCHUE HANPSIKEHUS JJIEKTPOCETH HE BBIXOIUT

3a YCTaHOBJICHHBIN B HACTPOWKAaX JAWANa3oH 3HAYCHHN W3MEPUTETBHBIN OJI0OK MmogaeT
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CUTHAJ Ha HWCIOJIHUTENbHBIN OJOK (pesne) KOTOpBIM 3aMbIKaeT CHJIOBOM KOHTAKT,
BKJIFOYAsi TEM CaMbIM Harpy3Ky B CETb.

Takum o6pazom, YII ocymiecTBiasieT HEMPEPLIBHBIN KOHTPOJIb HAMPSKEHUS
ANEKTPOCETU. B cilyyae CHWKEHUS HAINPSDKEHUS HUKE YCTAHOBIEHHOTO IOpOra
WJIU TIOBBIIIECHUS BBIIIE€ YCTAHOBIICHHOTO B HACTPOMKAaX MOPOTa U3MEPUTEIIbHBIN OJI0K
MTHOBEHHO TIOJIa€T CHUTHAJ] Ha WCIHOJHUTENbHBIM MeXaHu3M (pesie) KOTOPBI
OTKJIIOYAET DJJEKTPOYCTAaHOBKY OT ceTh. [locime BOCCTaHOBIICHHS 3HAYEHUSA
HalpspDKeHUsT 10 JIOMyCTUMOTO  3HAY€HMs, W3MEPUTENIbHBIM  OJIOK  4Yepes
YCTAHOBJICHHYIO B HACTPOWMKAax  BBIAEPKKY  BpPEMEHM  IOAAET  CUTHAJ
Ha WCIOJIHUTEIIBHBIN MEXaHU3M, KOTOPbI BHOBb BKIIFOYAET HATPY3KY.

CylIeCcTBYIOT CIEAYIONIUE TUTIBI PEJIE HATIPSKCHUM:

-110 TUITY AJEKTPOCETU: OAHO(a3HbIE U TpeX(Da3HEbIE;

-110 Croco0y YCTaHOBKHU: CTallMOHApHBIe U mepeHocHble. [Ipu ycranoske Y311
BO BBOJHOM DJJICKTPOIIUTKE OOECIEUMBACTCS 3allUTa BCEH DIIEKTPOCETH M BCEX
AIEKTPOIIPUOOPOB, NoAKIIOUeHHBIX K Hell. [lepenocubie Y311 mpumensitoTcs, koraa
€ro yCTaHOBKa B NIUTKE 3aTpyJHEHa WM HEOOXOAMMO O00eCHeuYuTh 0CoObIe
HACTPOMKH MO HAMPSHKEHUIO CETH 111 KOHKPETHOTO 3JIEKTPOOOOPYAOBAHUS.

B nHacrosiiee BpeMs CymeCTBYIOT YCTPOKWCTBA 3alIMTHI OT NEPEHANPSIAKEHUS C
KOMOMHUPOBAHHOM 3alllUTOM, TaK Ha3bIBAEMbIC BOJIbT-aMIIEPHBIE peJie, KOTOphIE
KOHTPOJIMPYIOT KPOME HAIPSDKEHUSL CETH, €II€ U TOK B CETH, 3aIlUIIAS TEM CAMBIM
CeThb, KAK OT IEPENaJ0B HANPSOHKECHUS, TAK U OT MEPETPY3KH, T.€. TOIMNOJHUTEIBHO
BBITIOJIHSET (DYHKITIO OTPAHUYUTEISI MOIITHOCTH.

Heo0xoaumo 3HaTh, 4TO BOJIBT-AMIIEPHOE pejie HE 00ECeunBaeT 3alUTy CETH
OT KOPOTKOTO 3aMblKaHUs M HE MOXET 3aMEHUTh €000l aBTOMATHUYECKUM
BBIKJTIOUATENb.

Baxnoi xapakrepuctukout Y3l saBisieTcsi HOMUHAIBHBIN TOK.

HoMuHanpHBIN TOK — 3TO TOK, KOoTOphi Y3II cmocoOHO mpoIryckaTh 4epe3
cebs1 B TEYEHHE [JIMTEIBHOTO BPEMEHU COXpaHssl TMpPU ITOM  CBOIO
paborocniocooHoCTh. CTaHTAPTHHIMU, HauOOJIee PACIPOCTPAHEHHBIMU 3HAYCHUSIMHU
HoMmuHaabHOTO ToKa ¥Y3II sBastorcs: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Toxk Y3II onpeaensiercss mo cyMMapHOMY TOKY Harpy3kKu WJIH
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3AIIUIIAEMYIO CETb.

[TomyunB paccunTaHHoe 3HA4YeHHE TOKa, BbiOMpaem Y3II ¢ Ommwkalmmm

OOIBIINM CTaHJaPTHBIM 3HAYCHNCM HOMHWHAJIBHOI'O TOKaA.
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HeoOxoaumo yuutbiBaTh, yTo Y3II HE 3amumiaeT 3J€KTPOCETh OT TOKOB
NEPErpy3KM U TOKA KOPOTKOIO 3aMblKaHMsi, mo3tomy camo Y3II nomkHO OBITH
3alMIIEHO OT HUX YCTAHOBJICHHBIM IIOCJIEIOBATEIBHO C HHMM aBTOMAaTUYECKUM
BbIKIO4areneM. [loaromy HomuHanbHbIN TOK Y311 HEOOXOAMMO NPUHUMATE UCXOS
13 HOMHHAJIBHOIO TOKAa aBTOMAaTHYECKOTO BBIKIOYaTessd. IIpy 3TOM HOMHHAIBHBIMI
ToK Y3II nokeH ObITh OOJbIIE WM PAaBEH HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOIO
JI0 HETO aBTOMAaTUYECKOTO BBIKIIFOYATEIIA.

V311 MOryT HIMETh HECKOIBKO HACTPOEK:

- ycraHoBKa mnopora cpaOateiBanus Y3II mo MmakcuManbHOMY 3HAaYEHUIO
HanpsokeHuss (Umax) - ycTaHaBIMBAaeT MAaKCHUMAJIbHO JONYCTHMMOE 3HAYEHHE
HaIIpSDKEHUST  DJIEKTPOCETH, INPEBBIIIEHHE KOTOPOIO INPUBEAET K OTKIHOYEHUIO
Harpys3Ku;

- ycTaHoBKa mopora cpabOateiBaHus Y3II 1mo MHUHMMaILHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBAaeT MUHHUMAJIBHO JIOIYCTUMOE 3HA4YECHHE
HAIIPSDKEHUS. DJIEKTPOCETH, CHIDKEHUE HANpPsDKEHHUs HIDKE JIaHHOIO 3HAYEHUs
IPUBEAET K OTKJIFOUECHHUIO HAIPY3KH;

- YCTAaHOBKAa BPEMEHM 3aJ€PKKU BKIIIOUEHMS — Bpems, depe3 kortopoe Y3II,
II0CJIE OTKJIIOYEHHUs HATPY3KH, IIOBTOPHO €€ BKJIFOYUT IIPU BOCCTAHOBJICHUH 3HAYCHUS
HaIllpsDKEHUST CETH B YCTAHOBJIEHHBIX Ipeneiax. Bpems 3aepKKyd BKIIOYCHUS

AIEKTPONIPUOOPOB BHIOUPAETCS B COOTBETCTBUM C PYKOBOJICTBOM IO SKCILTyaTalUU.
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HAPY3KH

Brixmouarers xouTpona
MAKCHMAJILHOTO HAIPAKEHHA.

Tpexpaspagazmit
Brixmouarems xouTpona HHIHKATOP.

MHHHAMAJBHOI'O HAIIPAXKEeHHA.

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

Perynarop samepmin Perynsarop MakemMansHOro
BpeMeHH aBTOMATHIECKOIO 230 HANpPAKeHHA OTKIIOYeHHUA.
BRJIIOYEHHA IIOCJIe ABAPHH. 220

_
5

Peryna'rop MHHHMAaJIBEHOTO
HaOpAXeHHA OTKJIIYeHHA.

Knemyvzr noaxmogenns
Harpy3KH

Pucynok 12. [Ipumep MapKHUpOBKH yCTPOMCTBA 3aIIUTHI OT MEPEHANPSHKEHUS (perie
HaIpsHKEHUS )
KonuyecTBO U crmocoObl HACTPOMKK MOTYT OBITH Pa3JIMYHBI ISl PA3HBIX TUIIOB

V3II. O6wuno, HacTpoiika VY3II ocymecTBiasercss ¢ TOMOIIBIO ITOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE alapaToB 3alllUThl AJIEKTPUUYECKOM CETH IO OTKIIOYAIOIIeH
CITIOCOOHOCTH

PaccmoTpum pasHuily B paboTe WU BO3MOMKHOCTSX OTKIIFOUEHUS Pa3IMUHbBIX
anmaparoB 3allUThl JJIEKTPUYECKHX Lienell. B HacTosimiee Bpemsi, €CTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAIONIUX B
ceOe HECKOJIBKO 3allIMTHBIX (PYHKIIUNA. 3/1€Ch MBI pACCMOTPUM HE KOMOWHUPOBAHHBIC
anrmapathl 3alUThl, BEITIOJIHSIONINE TOJIBKO OHY (PYHKIIUIO.

[IpyunHaMu MOXapoB OT JJIEKTPOYCTAHOBOK MOTYT SIBISITHCS: KOPOTKOE
3aMbIKaHUE, TIeperpy3ka, TOKH YT€UKH, JyroBble Tmpobdou  (UCKpeHue),
MEepEHAIpPSKEHUE.

JIns 3amuThl  DJIEKTPUYECKUX CEeTel, B HACTOAIIEEe BpeMsl, SBISIOTCS
oOsi3atenbHbIMU K TipuMeHeHnio AB u Y]IT. Otu annapatsl 3apekoMeH10BaIA ceOs
KaKk HaAekHble U A(PQdEeKTUBHBICE CpEICTBA  MPEIOTBpAIEHUS  IOXXKApOB
OT 3JIEKTPOYCTAHOBOK.

AB 3amumiaer 3JIEKTPUYECKYIO CE€Thb OT TOKOB KOPOTKOIO 3aMBIKAaHUS

Y TIEPErpy30K IEKTPUUECKON CETH.
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VAT 3ammmaer dIEKTPUYECKYH0 Ce€Tb OT II0XKAapoB B pE3yJbTaTe
BO3HHKHOBEHUS TOKOB YTEUKH.

CrenyeT OTMETHUTB, UTO B HACTOSIIEE BPEMS 3alIUTy OT MHOTHX HETaTHBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3rOpaHUE B  JJIEKTPUUECKUX  CETSAX, BMECTe
c npuMmenenueM AB u Y/IT, oTyacTu pemaroT opraHu3aliOHHBIMA MEPONIPUSATHSIMU,
IIPOU3BOIMMBIMM Ha JTaIle NPOCKTUPOBAHUS INEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U [P 3KCIUTyaTanuu. Mcronb3yroTcs TAKUe MEphl, Kak 3a3eMJICHUE, YKIaaKa Kadess
B KOopoOa, YBEIMYEHUE PACCTOSHUA MEXKIY MPOBOJHUKAMH, TPUMEHEHUE
CHEIUATBHBIX COCIUHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W 1p.) U T.A. s
3aIIUTBl OT TEPETPY30K MPOU3BOLAT MPABUIBHBIA PACUYET JIIEKTPUUYECKHX CETEH
Y Harpy3KH.

Onnako AB u YT uzHavanbHO HE OBLIM IPEIHA3HAYEHBI JIJIS1 PACIIO3HABAHUS
VCKPEHHUS U OTKJIFOUYEHHMS LIENH B cilydae ero nossieHus. Mckpenue He pacriozHaercs
AB wm Y/[T, NOCKOJIBKY IPXU UCKPEHNUN HE ITPOUCXOAMUT HHU YBEIUYEHHUE CPEIHErO
3HAYEHHUA TOKA B LIETIH, HU €r0 yTeuKa Ha 3€MJIIO.

[Ipn mnocienoBaTelbHOM HUCKPEHUHM IIOJHOE CONPOTHBIIEHUE  «ILIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArPy3KU U JEPKUT ITOT TOK HUKE NOPOra OTKIFOUECHUS
AB. CoOTBETCTBEHHO, 3TH CPEJCTBA 3AIUTHI OT HETATHUBHOI'O JEHCTBHSI BBICOKOIO
3HaYeHUs] TOKa He cpabarbiBaloT. llpu mapamienbHOM HCKpEeHUH Mexay (as3oi
U HEWTpaJbHBIM NPOBOJOM TOK OIPAaHWYEH IIOJHBIM COIPOTUBJICHUEM LENHU
u cpabarbiBanue AB u YT 3aBUCUT OT CTENEHU UCKPEHUS, OJTHAKO B MOJHON Mepe
HE rapaHTUpPYETCS.

CoOTBETCTBEHHO, PEIICHHUE 33/1a4d PAclO3HABAHUS MCKPEHUs U oOecreueHus
3alIUThl OT TOXAapOB, BBI3BAHHBIX HCKPEHUEM, JOJDKHO OOECHeuMBATHhCS HOBBIM
TUIIOM YCTPOMCTB, (PYHKIMOHAJIBHO M TEXHUYECKH OPUEHTHPOBAHHBIMU Ha TaKyIO
3agauy. Takum yctpoiictBom siBisiercst Y 311

VY3AII 3amummaer 3JIEKTPUYECKYIO CETh OT IT0XKApPOOIACHOTO MPOSBIICHUS
JIyTOBOTO TIPO00s (MCKPEHMUS).

Eme omgaum  QakropoM, KOTOPBI MOXKET TPUBECTH K  TOXKAPY
OT JJIEKTPOYCTAaHOBOK, SIBIISIIOTCS KOJICOAHMS HAIpPSDKEHUS JJIEKTPUUYECKOM CeTu.
[IprueM, OrmacHOCTh MOXKET HECTH KaK MOBBILIEHHOE HAIPSYKEHUE, TaK U IIOHMKECHUE
HaIpsHKEHUS.

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

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

MOTYT IPHUBECTH K BBIXOZY U3 CTPOS JJIEKTPOIPUOOPOB U UX BO3TOPAHHUIO.

(I)yHKIII/IOHaJ'IbHI)Ie BO3MOKHOCTH anmapatroB 3alUTBI JJIEKTPHYCCKHX

ceTei.

Tabmuma 2

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

Anmapar 3a1mThI

Yerpoiicrso YcrpoiicTtBo
ABapHiiHBbIii . YCTpocTBO 3a1MTHI |  3AIMMTHI OT p
P— ABTOMATHYECKUH 3aIUTHI OT
p Au(pPpepeHnaILHOrO0 AYroBoro
BbIKJII0YaTEIb (AB) nepeHanpsiKeHust
Toka (YAT) npooos v3I)
(Y3411)
He
Kopotkoe Oo6ecneunBaer He obecnieunBaet He oGecneunBaer
3aMbIKaHHe 3aIIUT 3aIuT obecreumpact 3aIUT
y Y 3aIUTY Y
He
Oo6ecneunBaer He obecnieunBaet He oGecneunBaer
[Teperpyska S — obOecrnieunBaeT —
y Y 3aITUTY Y
He
He oGecnieunBaer O0ecneunBaet He oGecneunBaer
VYreuka Toka SanmT I obecrieunBaeT sanmT
Y y 3alUTY Y
Jyrosoi
npoOoi He obecnieunBaet He oGecneunBaer Oo6ecneunBae | He oOecnieunBaer
ocJieI0BarTe 3aIUTy 3aIUTy T 3alIUTY 3aIUTy
JIbHBIN
He B nonnoM mepe
Hyrosoit o0ecreyrBaeT 3alluTy.
npoOoit MoxeTt cpaboTaTh He o6ecnieunBaet OobecneunBae | He oGecrieunBaer
napasuieIbHbI CJIMIIIKOM TI03/THO 3aIUTy T 3aLIUTY 3aIUTy
51 (pu orpaHUYEHHOM
toke K3)
He B monnoi mepe He B nmonnoii mepe
. o0ecreurBaeT 3amuTy. obecrieunBaeT
Hyrosoit
06Ok MosxeT cpaboTaTh 3aIIUTYy. ObecneunBae | He oOecnieunBaer
Hap3eMJno CJIMIITKOM TIO3/THO Mosxert He cpaboTaThb T 3alIUTY 3aIUTy
(pu orpaHUYEHHOM (pu UMIYIBCHOM
toke K3) XapakTepe UCKPEHHUsI)
He
[Tepenaas He oGecmreunBaer He oGecmieunBaer Oo0ecnieuuBaert
HATPSDKEHUS 3aIuT 3aIuT obecnetmBact 3aIMT
p y y 3amuTy y

U3 Ta6J'H/II_II)I 2 BHUAHO, YTO HH OAMH H3 allllapaTOB 3alllUTbl HC 3alMHUINACT

AIIEKTPUUYECKYIO CE€Th OT BCEX BO3MOXKHBIX aBaApUMHBIX PEXUMOB. [[1s1 obecrieueHus
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MaKCUMaJbHOW 3alUThl DJIEKTPUYECKONW CETH IesiecooOpa3HO HCIOIh30BaTh
anmapaTel  3alluThl, paboTaromme Ha OOHApY)KEHHE pa3HbIX MPHU3HAKOB
HEHUCITPABHOCTH 3JIEKTPUYECKOMN CETH.

[Tpumenenune Y3/II1 u Y3II He oTMEeHsET HEOOXOAMMOCTH HCIIOIb30BaHusS AB
u YIT.

Takum 00pa3om, eciaum paccMOTPETh BapHaHT MCIOJB30BaHHUS BCEX BHUIOB
3aIIUTHI AIEKTPUUYECKOU CETU OTACIbHBIMU YCTPOUCTBAMHU (BBIMOIHSIIOIIMMU TOJBKO
OJHY (PYHKIIMIO), TO HEOOXOAMMO yCTAaHOBUTH YETHIPE PaA3HBIX alllapara 3alluThI:
AB, YAT, Y311, V3IL.

B HacTosmiee BpemMst paciipocTpaHeHbl KOMOMHUPOBAHHBIE allllapaThl 3alUThI,
KOTOpble OOBEIUHSIOT B OJJHOM KOPIYCE HECKOJIbKO ycTpoiicTB. Hampumep,
nuddepeHanbHple aBTOMAThl, KOTOPbIE OOBEAUHSAIOT (PYHKIIMH aBTOMATHYECKOTO
BBIKJTIOUATEIIS u YCTpPOKCTBA 3aIUTHI muddepeHnanbHOro TOKA.
KomOuHMpOBaHHBIE yCTPOMCTBA IMO3BOJSIOT ONTUMHU3UPOBATH M YIPOCTUTH
MIPOEKTUPOBAHUE U MOHTAXK AJIEKTPUUYECKUX IIIUTKOB.

TepMonHIUKATOPBI

Onnon u3 Haubosee pacrpoCTpaHEHHBIX IIPUYUH I10KapoB
OT DJIEKTPOYCTAHOBOK SIBIIIETCS TEPETPEB KOHTAKTHBIX COEAWHEHUW U JPYTUX
aneMeHToB. IlokapoomacHble pEXKUMbl  BO3HUKAIOT — BCJIEACTBUE  OOJBIIOTO
IIEPEXOAHOTO CONPOTHUBIICHHUS], & TAKIKE NIEPErPY30K.

TepMOMHIUKATOPHBIE MaTepuabl NPEAHA3HAYEHBI I BHU3YAIBHOTO WIIH
doTorpauyeckoro KOHTPOJSI U U3MEPEHUS TEeMIepaTyphl, T.€. PE3yIbTaThl
U3MEPEHUN MOXKHO IIPEACTABUTh B BU3YAIIM3UPOBAHHOM BHUJIE.

[Ipy  [mocTMXKEHWHM MaKCHMMaJIbHOM TEMIIEpATypbl TEPMOWHAMKATOPHBIN
MaTepuaj pacIuIaBIsIeTCss 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMOUHIUKATOPBI MOXXHO HCIOJIB30BaTh Kak J0Ka3aTelbCTBO  (hakTa
JNOCTHIKEHHUs  OIPEINEICHHOM MAaKCUMAJIBHOW TeMmIeparypbl, T.K. PE3yJIbTaThbl
U3MEPEHHUSI SIBISIOTCA HEOOPAaTUMBIMHU.

Meron wu3MepeHHs TeMIIepaTrypbl C  I[IOMOLIBIO  TEPMOMHIMKATOPHBIX
MAaTE€pUaJIOB OTJINYAETCS IPOCTOTOM, 3KOHOMUYHOCTBIO, MajOil TPYIOEMKOCTHIO,
BO3MOXKHOCTBIO ONEPATUBHOTO TMOJYYEHHsI JIOCTATOYHO TOJHOW HH(OpManuu
O TEIUIOBOM PEXHUME JIEMEHTOB NIEKTPOOOOPYIOBAHUS.

TepMOMHAUKATOPBI MMEIOT HECKOJIBKO WCIOJHEHUN: TEPMOUHAUKATOPHBIE
HAaKJIEMKA U TEPMOWHIUKATOPHBIE KPACKH.
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KoHnTpacTHOCTh 11BETOBOrO mnepexojna OOECHeYMBAaEeT JIETKOE pacrO3HaBaHUE
aBapUIHOTO IEperpesa.

TepMOUHIUKATOPBl COXPAHSIOT CBOW I[BET MU MApKUPOBKY Ha MNPOTSIKEHUU
BCEI'0 CPOKA CITYXkOBI.

TepMOMHIUMKATOPHBIE ~ HAKJIEHKH  MPEICTAaBISIOT  COOOM  MOMJIOXKKY
Ha CAMOKJIESINEHWCS OCHOBE C HAHECEHHBIM TEPMOMHIMKATOPHBIM ITOKPBITHEM.
MartepuanoM MOAJIOKKH MOTYT ObITh Oymara, (poibpra wiaM MoJIMMepHas IUICHKA.
Jnst mpeoXxpaHeHuss TEPMOMHIAMKATOPHOIO IOKPBITHUS OT BHEIIHUX BO3JACHCTBUN
ITOBEPXHOCTH U3JIEJIMsI TOKPBIBAIOT 3aIUTHOM IIJIEHKOM.

[Ipy nocTrXeHUM 3aJaHHOM TeMIepaTypbl WHIUKATOP HEOOPAaTUMO MEHSET
CBOM LIBET.

TepMonHAUKAaTOpHBIE HAKJICHKH MOTYT OBITh pa3jMYHOrO pa3smepa U (Gpopmsl,
B 3aBUCUMOCTH OT 3aJa4ll UMETh pPa3HbId MOpPOr cpabaThIBAHMS, UMETh HECKOJIBKO
TEPMOYYBCTBUTEILHBIX METOK C Pa3HbIM IPEJEIOM CpadaThIBaHUS.

TepMOUHIUKATOPHBIE HAKIEHKNA MOTYT OBITh OJTHONO3ULIMOHHBIMH, T.€. UMEIOT
OJIHY WHIMKAIMOHHYKD METKY M MHOTONO3MLMOHHBIMM — HMEIOIINE HECKOJBKO

HHIWNKAONOHHBIX MCTOK, HACTPOCHHBIX HA PA3HBIC TEMIICPATYPhI.

70
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NMOCHE

Pucynok 13. [Ipumepsl TepMOUHINKATOPHBIX HAKJIEEK PA3IMYHBIX TPOU3BOIUTEICH

[IpyuMeHEeHNE OMHOMO3UIIMOHHBIX TEPMOMHIUKATOPHBIX HAKJIEEK ITO3BOJISIET
KOHTPOJUPOBATh MAKCUMAJILHYIO TEMIIEPATYPy Ha dJIEMEHTE AJICKTPOOOOPYT0BAHUS.
[IpumeHeHne MHOTOMO3UIIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK MO3BOJISIET
ONPEAEATh TeMneparypy AJIEMEHTA 3JIEKTPOOOOPYIOBaHUS Kak
cpenHeapuMeTUIecKoe MEXIy MOCIeTHEN METKOM, N3MEHUBIIIEH IBET, U IEPBOU —

HE U3MEHUBIIIEN.



73

TepMOUHIMKATOPHBIE KPAacKW, B OTIMYUE OT TEPMOWHIMKATOPHBIX HAKIIEEK,
MOXKHO HAHECTHM Ha TIOBEPXHOCTH WM DJIEMEHTHI  3JIEKTPOOOOPYIOBAHMS,
HEJOCTYIIHbIE  JUIsI yYCTAHOBKM  TEPMOMHAMKATOPHBIX  HAKIEEK, HaIlpuMmep,
OpU  CIIOXKHOM KOH(QUIypaluy WIM OrPAaHUYEHHOM IPOCTPAHCTBE BHYTPHU
IEKTPUYECKUX  IMUTKOB. Kpackm  MOXXHO  HAHECTM  Ha  IIOBEPXHOCTH
KOHTPOJIMPYEMOI'O 3JIeMEHTa 00Jiee€ TOHKUM CIIOEM, B PE3YyJbTaTe YEro BO3PACTAET

CKOPOCTb CpabaThIBaHUS.

Pucynox 14. [Ipumep UCTIOTHEHUS! TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUAMKATOPBl NPUMEHSIOTCS Uil  KOHTPOJS TEIUIOBOIO peXHUma
AJIEMEHTOB JJIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI TMPUMEHSIIOTCS JUIsl OOHApY>KEHUS H  PETUCTPALNH
NEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHUS WM 3JIEKTPONPOBOAKH, B MEPBYIO
ouepe/ib, BOJMU3H dJEKTPUIECKUX KOHTAKTOB, KOHTAKTHBIX COSAMHEHUM.

TepMouHIUKATOPBI HE TPEOYIOT CIIEHUATIBHOTO TEXHUYECKOTO OOCTYKUBAHHUS.

3amure TOAJEXKAT  BJIEMEHThl  3JIEKTPOOOOpPYHOBAHMS, JUIsI  KOTOPBIX
HOPMATHUBHO-TEXHUYECKUMHU JIOKYMEHTAaMU YCTAHOBJICHBI HaNOOJIBIINE JIOMYCTUMBIC
TEMIIepaTypbl HarpeBa, a TaKXKe »DJIEMEHThl JJEKTPOOOOPYAOBaHMS, TIEPErpeB
KOTOPBIX MOXET MPUBECTH K aBAPUU WJIM BO3TOPAHHUIO (HE3aBUCUMO OT HAJUYMS

TpeOOBaHUI HOPMATUBHBIX TOKYMEHTOB).
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TepMonHAUKATOpPHI ~ HAHOCAT  HA  JJIEMEHTHI  3JEKTPOOOOpPYAOBaHUS,

noaJjickalmurue KOHTPOJIIO TCIIJIOBOI'O COCTOSAHUA.

Pucynox 15. [Ipumep ucnoap30BaHMs] TEPMOMHANKATOPHBIX HAKJIEEK JJIsI KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCINHEHUIN

[Topor cpabaTbiBaHNs TEPMOMHIUKATOPOB BIOMPAETCS UCXOAs U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAalUMW JJIi  KOHKPETHOrO  3JIEMEHTa
AIIEKTPOOOOPYIOBaHUS, TEXHUYECKUX XapaKTePUCTUK U  PEXKHUMOB  padOThI
AIEKTPOOOOPYTOBAHUS.

Tak Kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU HM3ECIHSIMM,
MOCJIE PErucTpaluyd HMHU IeperpeBa cpadOTaBUIME TEPMOMHIAMKATOPHI MOJJIEKAT
3aMeHe Ha HOBBIE.

HeoOxoaumMo KOHTpPOJIMPOBATH CPOK HCIOJIb30BAHUS TEPMOMHAUKATOPOB.
[Tpu ncTeyeHHH CpoKa KCIOJIb30BAHUSA, TEPMOUHAUKATOPHI HEOOXOIMMO 3aMEHHUTh
Ha HoBblIe. [locie 3aMeHBbI clienaTh OTMETKY B JKypHAJIE.

TepMOUHIUKATOPBI SABJISIFOTCS HEBOCCTaHABIIMBAEMbIMHU U
HEPEMOHTONPUTOAHBIMK  H3AenusiMu  (mokpbiTusiMu).  [lpu  cpabarbiBaHuuU
TEPMOUHANKATOPA, €r0 CIEAYET YAATUTh U 3aMEHUTh HAa HOBOE U3/eue (MIOKPBITHE).
OxpammBaHr€e TEPMOUHIUKATOPHBIX METOK B PE3YyJIbTAaTE BO3ICUCTBUS TEMIIEPATYPHI

HE0oOpaTUMo.

TepMocucrembl
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TepmocucTeMbl IpeAHA3HAYEHBI I PAHHETO0 aBTOMATHYECKOTO OOHAPYKECHHUSI
MOKapOOIAaCHbIX CUTYyallui, BO3HHUKAIONIMX BCIEICTBUE TMEperpeBa >JIEMEHTOB
AIIEKTPOYCTAHOBOK: KOHTAKTHBIX COEIUHEHUMN, MPOBOJOB, kKabeneh (B T.4. KOHIIEBOU
apMaTypbl) M IIMH, JJIEKTPUUYECKUX anmnaparoB, BBOJHBIX pacCHpeaeIUTENbHbIX
mKadoB, IMUTOB C BJIEKTPOOOOPYAOBAHHEM, HMHOTO  BIIEKTPOOOOPYIOBAHUS
U WX DOJEMEHTOB, TJI€ BO3MOXXHO TMPEBBIIICHUE TEMIIEPATyphl 000PYIOBaAHUS
B HEIITATHOM peXUMeE PaOOThI WU TIPH MOSBICHUU JAeheKTa.

CucTeMbl OCYHIECTBISIFOT HEMPEPBIBHBIA KOHTPOJb TEMIEPATypbl HAarpeBa ¢
CUTHAJIM3AIMEN O MPEBBIIICHUH YCTAaHOBJICHHBIX MTOPOTOB U Mepeaadei nHpopMauu
Ha MyJIbT HEHTPATM30BAHHOTO HAOIIOICHHUS], TJI€ OCYIIECTBIISIETCS IPUEM TPEBOMKHBIX
U3BElIEHU 00 OOHAPYKEHHBIX MEperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIUKALIMS)
COCTOSIHUS U PETUCTPAIUsI COOBITUH.

Tepmocuctremamu ~ MOTYT  OBITh  OOOpPYJOBAaHBI  BJIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JJOKYMEHTaMHU yCTAHOBJIEHBI HAaUOOJbIIIAs JOMyCTUMAs
TeMmreparypa Harpesa, a TaKXe AIIEMEHTHI AIEKTPOOOOPYIOBAHUS
U DJIEKTPONPOBOJKH, TMEPErpeB KOTOPHIX MOXKET TMPUBECTH K aBapuu WIH

BO3TOPAHUIO.

Pucynok 16. [Tpumep cucTeMbl, COCTOAIIEH U3 TEPMOAKTHBUPYEMOM
ra30BBIICISAIONIEN HAKIIEUKU U CIIEHUAIIM3UPOBAHHOIO Ta30BOr0 JaTYUKA

B xauecTBe ycTpOWCTB OOHApy>KE€HHUs MPEBBIIECHUS TEMIIEPATypbl B Pa3HBIX
CHUCTEMAaX MOTYT BBICTYIIATh pa3jIMYHbIE NAaTYMKU. Hampumep, TEpMOaKTUBUPYEMBIE
ra3oBBIACIAIONIME HAKJICHMKH, I[PU HArpeBaHUM KOTOPBIX 10 ONPEAEIICHHOU
TEMIIEPATYPbI BBIACISIETCS CUTHAJIBHBIM Ia3, YJIABIMBAEMbIM CIELUAIU3UPOBAHHBIM

ra3oBbIM AJAaTYMKOM, ICPEAAOIHUM CHUTHAJI O ICPETPEBC Ha KOHTPOJIBLHO-IIPHUEMHOC
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YCTPOMCTBO; OECKOHTaKTHbIE HWH(pPaKpacHbE [TaTYUKH; TATYUKH TEMIEPaTyphl,
yCTaHaBIMBAaECMblE HEIOCPEACTBEHHO Ha KOHTPOJIMPYEMBIN 3JIEMEHT

AIEKTPOOOOPYIOBAHUS.

(o]
- g - CMELMANM3UPOBAHHbI KOHTPOJIbHO-MPUEMHOE
% TA30BbIV JATUMK YCTPOUCTBO

1. ObepHwTe HaKNenKN BOKPYr KOHTaKTOB
1 YCTAHOBWTE ra30Bbl AaTUMK

!.m»,- !m-e $

70°C 100°C
3. BaBapwuiHON cuTyaumu Haknelnka sbigenaet
2. Tlpw HarpeBaHUM MHAVKATOPHbIE CUrHaNbHbIN a3, KOTOPbIN GUKCMpyeTca
METKU Heo6pammo N3MEHAKT uBeT AaTynKkom
Iar 1 ar 2 IIar 3
I"azorenepupyroniue ITpu narpeBanuu Bbiie 50 B aBapuiiHOW  cuTyanuu, Korna
HaKJICWKH, pa3MmelieHHble Ha — 90°C  uHAMKaTOpHBIE TeMIlepaTypa IOAHUMAETCS  BBIIE
CHUJIOBBIX  KOHTaKTaXx, a METKHU HeoOparumo 100°C, HaKJIeHWKa BBIJICIISIET
TaKKe CMOHTHPOBAHHBI MEHSIOT CBOHU IIBETA CHTHAJIbHBIN ras, KOTOPBII
ra30BbIi JTaTYUK B (¢ukcupyeTcss Ta30BBIM  JATYUKOM.
SJIEKTPOILIUTKE JlaTumk mepenaeT CUrHaJ TPEBOTH M /

WX OTKJIIOYACT ITMTAaHUC

Pucynok 17. [lomaroBasi cxema pabOThl CUCTEMbI HEIPEPHIBHOTO KOHTPOJIS
TEMIIEPATypbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BbIACISIONICH HAKIICKH
U CIIEHHAIM3UPOBAHHOIO ra30BOr0 AaTYHKa

Kpome Toro, TepMocucTEMBI MOKHO MCIIOJIB30BATh KaK CUCTEMbl MOHUTOPUHTA
MO’KapHON 0E€30MaCHOCTH DJIEKTPOYCTAHOBOK, 3a CUET PAaHHETO OOHAPY>KEHUS TOYEK
YpPE3MEPHOr0 HArpeBa, 3aJ0Jro 10 Haudaja TEPMUYECKOW AECTPYKUUU H3OJIALNU

B MCCTaX YCTAHOBKH OAaTYHUKOB.
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Pucynox 18. [Ipumep cructemMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOTO
TEMIIEpaTyPHOI'0 KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUECKUX
JATYUKOB

Pucynox 19. [Ipumep UHTEIIEKTYaIbHOM CUCTEMBI KOHTPOJIS TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KAOEJIbHBIX JIMHUW Ha OCHOBE PACIIPEICIICHHOTO
JATYMKA TEMIIEPATyPhI

Ten0BM3MOHHAS TUATHOCTHKA

B oOCHOBE TEIUIOBU3MOHHOM JWArHOCTUKHM JIEKUT TEIUIOBOM  METON
HEPa3pylIaOIEro KOHTPOJsS, T.€. TEIUIOBU3HOHHBIE OOCIEAOBAHUA C LEJBIO
BBISIBJICHHUSI TOXApOOIMACHBIX YYacCTKOB M Y3JIOB B  3JEKTPOOOOPYAOBAHUU
U DJIEKTPOITPOBO/IKE.

B kayecTBe TEXHUYECKOTO CpEACTBAa TEIUIOBU3MOHHOW  JIMarHOCTUKHU
MIPUMEHSAETCS TEIIOBU30p. TENnI0BU30p — 3TO ONTUKO-3JICKTPOHHBIA N3MEPUTEIbHBIN
npudop, pabdoTtarouuii B ”HPpaKpacHOM 00JaCTH JIEKTPOMAarHUTHOTO CIIEKTPA.
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Pucynoxk 20. [Ipumep nmpoBeaeHHs TEIIOBU3MOHHOTO KOHTPOJIS AJIEKTpoIKada

Kpatko MeTon TErioBHU3MOHHOM JMAarHOCTHKU IOKApHOW O€30MacHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHHUS MOXKHO OIKCATh CIEIYIOMIMM OOPa3OM.
Kaxnpiii 00beKT uMMeeT Temmeparypy, MpUYeM B Pa3HBIX TOYKAaX OHA pasHas.
Kak mpaBmiio, OTKIIOHEHUE TEMIEPATyphl B Ty WU MHYIO CTOPOHY CBHICTEIBCTBYET
0 KaKoi-TO HEOAHOPOJHOCTH, nedekte. TemnoBu3op Kak BUAcOKaMepa OXBaThIBACT
BCIO TaHOpaMy OOBEKTa, BHIBOJUT Ha PKpaH U (PUKCHUPYET B MaMSITH BECh CIICKTP
€ro TemIeparyp, npeoopasys B TepMOTpaMMy, T.€. KapTUHKY TeMIeparyp, KoTopas
HAaITOMHUHAET HEraTWB IBeTHOH (ororpaduu, TA€ KaXABIH OTTECHOK II[BETa
COOTBETCTBYET ONPEICICHHON TeMIeparype.

HeocropumbiMi ~ TIpeMIMyIECTBAMH  TEINIOBU3MOHHOTO  0OCIE0BaHUS
SBJIIOTCSI: OOBEKTUBHOCTh M TOYHOCTH IMOJY4YaeMbIX JaHHBIX, O€30MacHOCTb
(npumensieTcst ~ OECKOHTAKTHBIM ~ METO.), HEe  TpelOyeTrcss  OTKIIOUYEHHE
AIEKTPOOOOPYI0BAaHUS M TIOATOTOBKH padodero mMecra. OmHaKo, s 00Jiee TOYHOTO
TEIJIOBOTO KOHTPOJS HEOOXOIMMa Harpy3ka Ha JJIEKTPOOOOPYIOBAaHUS HE MEHEE
70%, u He menee 1 waca pabotel. [lpu 3TOM MeTOa BBICOKOIIPOM3BOAUTEIICH,
K TOMY K€ OH JacT BO3MOYKHOCTH NMPAKTHYECKH MTHOBEHHO, «C TIEPBOTO B3TJISAZIA»,
yKazaTb MeCTO Je(eKTa, MpeaBapUTENbHO OINPEJCIUTh CTENeHb AePEKTHOCTH.
Kpome »TOoro wmerom oTiIM4YaeTcss MPOCTOTOM JIOKYMEHTHPOBAHUS Je(PEKTOB
U BO3MOXHOCTBHIO oOmpenencHuss AeQeKToB Ha paHHEW CTaaud pa3BUTHSL.
OH TO3BOJISET C JOCTAaTOYHOW CTEICHBID TOYHOCTH JAHMATHOCTHPOBATH COCTOSHHC
HE TOJIbKO OTKPBITBHIX DJIEMEHTOB JJIEKTPOOOOPYIOBAaHMS, TaKMX KaK KOHTAKTHBIC
COCIMHEHHMSI B DJIEKTPUYCCKUX IIMTKAX W BBOJHBIX IIUTaX, HO M COCTOSTHHUE PO3ETOK
Y BBIKJTIOUYATENEH, KOTOPBIE 3aKPBITHI KOPITYCAMHU, a TAKXKE IJCKTPUIECKUX MPOBOJIOK,
BBITIOJTHCHHBIX Pa3JIMYHBIMH CIIOCOOaMHU.
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3857
- 36.7

349

331

313

£ 29.4
£ 276

258

239

22,1

20.28

Pucynoxk 21. I[Ipumep TepMorpaMMbl KOHTAKTHBIX COSTMHEHHM C TeMIIepaTypHOM
HIKAJI0H

CyTh TEMJIOBM3UMOHHON JMAarHOCTUKHU 3aKIIOYaeTcsi B  OECKOHTAaKTHOM
perucTpalui TEMIIEPATypHOTO TIOJII Ha TOBEPXHOCTH OOBEKTa H3MEPUTEIHLHOMN
anmnaparypou, IOCTPOCHHUM M aHAIW3€ TEPMOTPaMM C HCIOJdb30BaHMeM OBM
JUIsl OOHapyXeHus W Kiaccudukanuu aAeQeKToB W NpHUHATHS pemieHusa. Hamuuaue
nedexrta mpu TaKOW JIUAarHOCTUKE XapaKTepU3yeTCsl aHOMAIbHBIM IOBBIIICHHUEM
TeMrepaTypsl B 1e(heKTHON 30HE MO CPABHEHUIO C UCIPABHBIMU 00JIACTSIMHU.

VYcnoBuss W TOpPSAOK  TPOBEACHUSA  TEIUVIOBU3UOHHOW  JTMAarHOCTUKHU
AKCILTYaTUPYEMOTO  BJIEKTPOOOOPYJOBAaHUSI JKWJIBIX W OOIIECTBEHHBIX 3/IaHUMN
YCTAHABJIIMBAIOT  METOJMYECKHE  pekoMeHmaruu  [6]. OxHum  HampaBlICHBI
Ha TNpOoQUIAKTUKY TMOXApHOM OE30MaCHOCTH  DJICKTPOOOOPYIOBAHUS  JKHIIBIX
U OOIIECTBEHHBIX 3JaHUN U MO3BOJISIOT KOHTPOJMPOBATH U OIEHUBATH COCTOSIHUE
MOXKapHON O€30MacHOCTU BJIEMEHTOB 3JIEKTPOOOOPYIOBaHUS, KOTOpPHIE paHEE HE
MOTJIM OBITH OOCJIEIOBaHbI, TAaKMX KaK: PO3ETKH, BBIKIIOUATEIH U DIIEKTPUUYECKUE
MPOBOJIKK BBITMOJTHEHHBIX PA3JIMYHBIMUA CIIOCOOAMU, YTO SBJISETCS AaKTyaJbHBIM
MOMEHTOM B  00jacTh  o0ecnedyeHus] MOXXKApHOH  0e30MacHOCTH  KHJIBIX

1 OOIIECTBEHHBIX 3IaHUMN.
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[T=277°C]

Pucynok 22. [Ipumep oOHapyKeHHsI T0KapOOMACHOTO pa3orpeBa 60JITOBOTO
KOHTaKTHOTO COEIMHEHUS

C 1noMOIIbI0 TEIUIOBU3MOHHOW JMArHOCTUKU BBISBISIOTCS KOHKPETHBIC
nedeKTHpIE MeCTa, TJe 3a4acTyi0 JOCTAaTOYHO 3aTSHYTh, 3a4UCTUTh, 3aMCHUTH
00TOBOE COEMHEHNE WIIH TIEPEPACTIPEICIUTh HATPY3Ky U JedeKT OyIeT yCTpaHeH.

JlommyckaeTcst HICTIONIb30BaTh APYTrUe METOANKU TEIJIOBU3MOHHON THAarHOCTUKH,
eciu 00JacTh WX MPUMEHEHHUS COOTBETCTBYET O00JIACTH MPUMEHEHMSI HACTOSIIIMX
METOMYECKUX PEKOMEHIAIUH.

B kadecTtBe KpuUTEpHEB OIICGHKH ITOKApHOW OE30MMaCHOCTH SJIEKTPUUCCKUX
U3JICTUH  MOXET OBITh TPHUHATO 3HAYCHHE TEMIIEpaTyphl WM TPEBBINICHUS
TEeMITepaTyphl, YCTAHOBJICHHOE B CTaHJIapTaX Ha KOHKpeTHOe m3aenue. Kpome Toro,
KPUTEPUHN OILIEHKU TOKapHOW O€30MacHOCTH TPH TEIUIOBU3HMOHHON JHArHOCTHKE
NPUBECHBI B METOIUUCCKUX peKoMeHaanusx [6].

JlmaraHocTuka 3JIeKTPOOOOPYIOBaHMS TEIUIOBBIM METOJIOM HEpPa3pyIIaloNIero
KOHTPOJIS (TETUIOBU3MOHHAS TUATHOCTUKA) JOJIKHA TIPOBOIUTRLCS OpUTa0i HE MEHEE
2 genmoBeK. Bce uineHbl Opurajpl TODKHBI OBITH aTTECTOBAHBI TI0 TEILUIOBOMY METOMY
Hepa3pylawIero KOHTposs. XoTs Obl OJuH PaOOTHUK JOJKEH ObITh aTTECTOBAH HE
HUKe, 4yeM 1o I kBanupukamoHHOMY YPOBHIO IO TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

JIist  mpoBeneHUS TEIUIOBH3WOHHOM JUArHOCTMKH MOTYT IPUBIICKATHCS
CTOPOHHHE OpraHW3alli¥, AaKKPEIUTOBAHHBIC B YCTAaHOBJICHHOM TIOPSAKE Ha

TEIUIOBOM METOJ] HEpa3pyIIaIolIero KOHTPOJI.
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