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BBenenue

Homsa wyucima moxapoB, mnpousomenmux B Poccuiickonn  Depepauuu
OT DJICKTPUUYECKUX U3JICJIUA U YCTPOUCTB B 3AaHUSAX U COOPYKEHHUAX, OT OOIIEro
Yucia T0KApOB B 3JaHUSAX M COOPYKCHHSX OCTAE€TCS CTA0MIBHO BBICOKOM
u coctaisieT 6osee 34 %.

HauGonbliiee yucio moxapoB OT 3JIEKTPOOOOPYIOBAHUS €KETOTHO MPOUCXOAUT
Ha 0OBEeKTax >Kujoro cekropa. Mx mons cocrtaBisier nopsiaka 74 % or oOiiero
KOJIMYECTBA MOKAPOB IO ANEKTPOTEXHUUECKUM NPUUUHAM.

OcHOBHasg YacTb MOTMOIIMX JIIOJCH Ha TMOXapax OT 3JIEKTPOOOOpYAOBaHUSA
MPUXOAUTCS Ha TOXKaphl B 3JaHUSX U COOPYXKEHHUAX >Kujoro cekropa — 94,8%
OT 00IIero 4Yuciia MOTUOMIMX Ha TMOXapaX, BO3HUKIIMX M0 AJIEKTPOTEXHUYECKUM
MPUYMHAM.

Cpenu BUJIOB OOBEKTOB >KHJIOTO CEKTOpa HauOOJbIIEe KOJUYECTBO MOXKAPOB
OT DJEKTPOMBACIMMA U YCTPOUCTB €XKEroJlHO MPOUCXOJUT B OJHOKBAPTHUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JoMax © cocTtaBisieT okoio 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHusx u coopyxeHHsX OOIIECTBEHHOTO Ha3HAYEHHUs JOJS IO0XKapoB
OT 3JEKTPoOoOOpyAOBaHUA cocTaBwia Oosiee 52 % oT oOliero uwucia MoXapoB
Ha JAHHBIX O0BEKTAX.

Jonga wuywucna moruOmux JrOJed Ha TMoXapax OT d3JIEKTPOOOOpYIOBaHUS
B OOIECTBEHHBIX 37aHuAX coctaBmwia 19,0 % oT oOmero uymcia HOrMOMIKMX Ha
Mo’Kapax Ha JIaHHBIX 0ObEKTaX.

Pacnipenenenust  3HaueHUM  mMOKaszaTesled  OOCTAHOBKM € TMOXapamu,
npousomeqmumu B Poccuiickoit @enepannu B nepuon 2016-2021 rogos B xuiaom
CEeKTOpPEe M 3[IaHUAX U COOPYKEHHUSX OOIIECTBEHHOTO HAa3HAYCHMs, UCTOYHUKOM
BO3HMKHOBEHHUSI KOTOPBIX SIBJSUIOCH  AJIGKTPOOOOpYyIOBaHHE, IO CyObEeKTaM

Poccuiickoit @eneparuu npeacTaBieHbl B Tadaumax 1 u 2.



B JKHJIOM CEKTOP€, HCTOYHUKOM BOSHUKHOBCHHA KOTOPLIX ABJJIAJIOCH

Tao6auua 1
Pacnpenesienue 3Ha4YeHnil MoKa3areseil 00CTAHOBKH C MOKapaMHu,
npousomenmumu B Poccuiickoit ®@enepanuun B nepuoa 2016-2021 rogon

3JIEKTPo00OpyaI0BaHue, 1o cyobekTam Poccuiickoii @enepannu

Koa-Bo Tlo IHorudmao o
PeiiTunr Cy0bexT PO 10KAaPOB, 0;; | Peiirnur Cy0bekt PO JII01eH, (;; o
el qeJl.
1 MockoBckas 001acTb 16 861 7,63 1 MockoBckas 00J1acThb 740 6,71
2 Pecry6mixa 8 304 3,75 2 CBepiioBcKas 00JI1acTh 417 3,78
Bbamkoprocran
3 YensOuHckas 001acTh 6728 3,04 3 Pecny6mixa 382 3,46
bawkoprocran
4 UpkyTtckas obnacTb 6 599 2,98 4 UpkyTtckas 001acTh 358 3,25
5 JlennHTpanckas oonacTb 6 456 2,92 5 JlennHrpanckas 342 3,10
001acTh
6 r. MockBa 6 047 2,73 6 KpacHosipckuii kpait 342 3,10
7 KpacHosipckuii kpait 6 017 2,72 7 Hosocnbuperas 297 2,69
obJiacTh
N N Huxeropoackas
8 Kpacnonapckuii kpaii 5905 2,67 8 061ACTE 275 2,49
9 CBepaioBckas 00J1acTb 5696 2,57 9 Yenaouuckas 001acTh 272 2,47
10 Camapckas 005acTb 5573 2,52 10 PocroBckas o6nacts 256 2,32
11 Pecniy6nuka Tarapcran 5400 2,44 11 Kpacuonmapckwuii kpaif 244 2,21
12 Hosocubupexas 5301 | 2,40 12 TioMeHcKas 061acTh 233 2,11
o0iacTh
13 [Tpumopckuii kpait 5164 2,33 13 ITepmckuii kpait 232 2,10
14 KemepoBckas o6nacts - 4945 223 14 KemepoBsckas o61acth - 230 2.09
Ky3sbacc Ky3sbacc
15 Huxeropozckas 4823 | 218 15 Camapexas o6acTh 221 | 2,00
001acTh
16 Adraiickuii kpait 4 587 2,07 16 Pecniy6inka Tarapcran 214 1,94
17 PocroBckas ob6nacts 4329 1,96 17 CaparoBckast 00J1acTh 204 1,85
18 XabapoBckuii kpaii 3998 1,81 18 XabapoBckuil kpaii 200 1,81
Cpennee o
19 CaparoBckas 001acTh 3864 1,75 cyobeKkTam 195,8
Ypaabckoro @O
20 Boponexckas obmacts 3819 1,73 19 TBepckast 00acTh 191 1,73
21 Tepmcxuii kpait 3750 | 1,69 20 Bosrorpanckas 185 | 168
001acTh
22 Bourorpazckast obnactb 3706 1,67 21 IIpumopckuii kpait 182 1,65
Cpennee no
23 OpenOyprckast 06acTh 3653 1,65 cy0bexkTam 179,5
Ipusosaxckoro PO
Cpeanee no cyobexkram N .
Vpabckoro PO 3632,3 22 Auraiickuit kpait 173 1,57
24 r. Cankr-IletepOypr 3623 1,64 23 Kuposckas o6macts 173 1,57




Koua-Bo Toas ITorud.o Toas
PeiiTunr Cy0bexT PO 10KaPOB, g Y > | PediTuHT Cy0bekT PO JII01eH, g Y i
e/, ° qeJl. °
Cpennee no
25 TromeHckas o0acTb 3459 1,56 cy0obeKkTam 172,3
Cudupckoro ®O
Cpennee no cyobekTam
Cubupekoro O 3424,6 24 Boponexckas obmacts 168 1,52
Cpennee no cyobekTam
Tpupokckoro GO 3397,2 25 Openbyprckas 061acTs 161 1,46
26 OMckast 001acThb 3130 1,41 26 OMckast 001aCTh 156 1,41
27 Xanrpl-Mancurickuii 3044 | 1,38 27 r. Mocksa 151 | 1,37
aBT. OKpyT - FOrpa
Cpennee nmo cydobekTam Y aMmyprckas
HenTpansHoro ®O 2 898,7 28 Pecniybunka 145 132
28 Bnamgnmupckas o6macTb 2687 1,21 29 [lensenckas obnactb 142 1,29
Cpennee no cyobexkram
Poccuiickoii 25949 30 Bnamumupckas o6mactp 142 1,29
Denepanun
Cpennee no
29 TBepckas 00macTb 2418 1,09 cyobeKTam 138,4
LenTpasbHoro ®O
Cpennee no cyobexkram
IOmnore ®O 22821 31 Kypranckast o61acts 130 1,18
30 CraBponoJjbcKkuii kpaii 2194 0,99 32 ApXaHreiLcka 130 1,18
00J1aCTh
31 Kypranckas obmacts 2128 0,96 33 Bomoroackas o6iacts 130 1,18
Cpennee 1o cyobexkTam
32 HBaHoBCKas 00J1acTh 2126 0,96 Poccuiickoit 129,4
Denepanun
33 ITen3enckas 061acThb 2075 0,94 34 Hogropockas 06actb 129 1,17
34 KupoBsckas 001acth 2 057 0,93 35 Tam0OoBcKas 001aCcThb 127 1,15
35 VibsHoBckas obnacts | 2046 | 0,92 36 Pecnybmaxa Caxa 122 | 111
(Axytus)
36 yaMyprckas 2012 0,91 37 3abaiikambekuit kpait 121 1,10
Pecny6nnka
37 3abaiikanbckuii Kpai 2 006 0,91 38 PecniyOimmka Bypsitus 121 1,10
Cpennee no cyobekram Uysarckas
Cesepo-3anagnoro @O 19226 39 Pecniybnuka - UyBamust 119 1,08
38 TamOoBckas 06macTh 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecrryomixa Caxa 1882 | 085 | 41 Vibsnosckas obnacts | 114 | 1,03
(Axytus)
40 JIunenkas o61acThb 1807 0,82 42 Kamnyxckas 001acTh 112 1,02
Cpennee no
41 Tynbckast 0061acTh 1801 0,81 cyobexkTam FO:xHoOr0 110,8
DO
42 Amypckast 00J1aCTb 1754 0,79 43 Psazanckas o6iacts 110 1,00
Cpennee no
43 Bpsiackast o6nactb 1736 0,78 cyobextam CeBepo- 101,1
3anagnoro ®O
Cpennee 1o cyobektam
JlanTbHEeBOCTOYHOTO 17349 44 Tynbckast 007acTh 100 0,91

PO




KoJu-Bo Toas IMoru6.10 Toas
PeiiTunr Cy0bexT PO 10KaPOB, g Y > | PediTuHT Cy0bekT PO JII01eH, g Y i
el 0 YeJl. 0
44 Benroponckast obnactb 1730 0,78 45 ActpaxaHckast 001acTb 100 0,91
Cpennee 1o
45 ApxaHrenbckas obmacts | 1714 | 0,77 cyOneKTaM 86,9
JlanbHEeBOCTOYHOIO
DO
46 Pecnry6muka Kpemm 1714 0,77 46 JInmenkas o0JacTh 86 0,78
47 Pecny6immka Bypsitas 1702 0,77 47 Awmypckast 00acTb 85 0,77
48 Mypwmasckas obmacts | 1668 | 0,75 48 Xanter-Mancuickuii 82 0,74
aBT. OKpyT - FOrpa
49 Bonoroackas o61acTb 1664 0,75 49 benroponckast obnacte 81 0,73
50 | lysamckasPecnybmka | g ga5 | 974 | 5o Craspononscxuii kpait | 80 0,73
- UyBamus
51 Ps3anckas obmacthb 1519 0,69 51 Kypckas obnacth 80 0,73
52 SpocnaBckas o6macTb 1491 0,67 52 Pecrry6muka Mopaosust 79 0,72
53 Kamyxckas o6macts 1472 0,67 53 HBanoBckasg o0macts 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckast 00macth 77 0,70
55 Kypcxkast obnacts 1435 0,65 55 Pecny6nnka Kpsim 77 0,70
56 ToMckas o0acTb 1422 0,64 56 Pecny6ninka Komu 74 0,67
57 Hosroponckas o6mactsb 1414 0,64 57 OprnoBckas 001acTh 12 0,65
58 Pecny6mmmka MopaoBust 1362 0,62 58 Pecny6mmka Kapenns 70 0,63
59 PecnyOnuka Jlarectan 1330 0,60 59 TIckoBckast 00acTh 69 0,63
60 Pecniy6nnka Kapenus 1307 0,59 60 SIpocnasckast 06nacTb 69 0,63
61 CMoiteHcKas 001acTh 1 305 0,59 61 Tomckas o6acTh 67 0,61
62 PecnyOimka Xaxacus 1226 0,55 62 CMouteHcKast 001acTh 63 0,57
63 TIckoBckas obnactb 1204 0,54 63 PecnyOnmka Xakacus 60 0,54
64 Pecniy6nuka Komu 1149 0,52 64 Pecmy6muka Mapuit O 52 0,47
65 Yeuenckas PecrmyOinka 1103 0,50 65 Koctpomckast 0051acTh 45 0,41
66 CaxanuHckas 001acThb 1088 0,49 66 CaxanmHckas 0071acThb 43 0,39
67 OproBcKas 061acTs 1051 | 047 67 HAmano-Henelkuit apr. 41 0,37
OKpyT
68 Pecnry6nmka Mapwmit On 1006 0,45 68 PecniyOnnka Jlarectan 31 0,28
69 KocTpomckas obnacts 954 0,43 69 Kamanmnrpaznckas 28 0,25
00J1aCTh
Cpennee mo cydobekTam
CeBepo-KaBka3zckoro 899,3 70 Kamuatckuit kpait 27 0,24
L0]0)
70 Kanununrpanackas 871 0,39 71 EBpelickas aBT. 25 023
00J1acTh 00J1aCTh

71 | Kebapmmo-bamkapexa | g0, | g 35 72 Pecny6mixa Teisa 23 0,21

PecniyOnmka




PacnpenesieHue 3Ha4eHUH NOKa3aTeed 00CTAHOBKHM € NOKapaMu,
npousomenmumu B Poccuiickoii @enepannu B nepuoa 2016-2021 rogos
B 31aHHUAX, COOPYKEHUSIX 001IeCTBEHHOI'0 HA3HAYCHUS,
HCTOYHMKOM BO3HMKHOBEHHS KOTOPBIX SAABJISJIOCH JJIEKTPO0OOpYyAOBaHHE,
no cyobexkram Poccuiickoii @exepanun

KoJa-Bo Toas IHorutmao Toas
PeiiTunr Cy0bexT PO 10KaPOB, g Y > | PediTuHT Cy0bekT PO JII01eH, g Y i
el 0 yeJl. 0
. Cpennee no
72 HMa“"'If)iHeL;K““ asT. 739 | 033 cyGbexTam CeBepo- 20,4
Py Kagka3zckoro @0

73 Pecniy6nnka TriBa 569 0,26 73 MypmaHckast 0671acTh 20 0,18

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

75 PecnyGimmka Anpirest 500 0,23 75 PecyOnuka Anrai 17 0,15
Kab6apauno-

76 EBpeiickas aBT. o0nactb 495 0,22 76 bankapckas 16 0,15
PecrryOmmka

77 PecnyOnuka Anrait 450 0,20 77 r. CeBacTomnoJjb 12 0,11

78 Pecrryomaxa Cenepras 435 0,20 78 Pecrry6mka Asirest 10 0,09

Ocetus - Ananust

79 MaramaHckasi 00J1acTh 406 0,18 79 UyKOTCKUI aBT. OKPYT 10 0,09

80 r. CeBacTormoinb 367 0,17 80 Yeuenckas PecryOmika 6 0,05

81 Pecny6nuka Marymerus 283 0,13 81 Pecy6mixa 5 0,05
WHrymerust

82 | PecryGmmka Kamwemns | 268 | 0,12 | 82 Pecnybmia Cesepras 4 0,04

Ocetus - AnaHus
83 Kapauaeso-tepxecckas 179 0,08 83 Pecny6muka Kanmbikus 2 0,02
PecrryOinka

84 Heneuxuii aBT. OKpyT 79 0,04 84 Heneuxuii aBT. OKpyT 2 0,02

85 UyKOTCKHI aBT. OKPYT 75 0,03 85 Kapauaeso-epieccias 1 0,01
Pecrry0Oinka

Tabaumna 2

Koa-Bo Toas IHorud.o Toas
PeiiTunr Cy0bekT PO 10KaPOB, Y > | PeliTuHr CyobekT PO Joaeit, o ’
ell. 0 yel. °

1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acTh 896 4,78 2 MockoBckas 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 IIpumopckuit kpait 7 8,24
4 KpacHopapckuit kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6mka bamkoprocran 561 3,00 5 HpkyTtckas obnacTb 5 5,88
6 Kpacnosipckuii kpait 545 2,91 6 Owmckas 001acTh 5 5,88
7 HpkyTckas o61actb 545 2,91 7 ActpaxaHckas 001acTh 4 471
8 IMpumopckuit kpaii 520 2,78 8 SImano-Henenxwuii aBT. 3 3,53




KoJa-Bo Toas oruémao Toasn
PeiiTunr Cy0bexT PO 10KaPOB, g Y > | PediTuHT Cy0bekT PO JIoei, g Y ’
el 0 yell. 0
OKpyT
9 YensiOunckas 001acTh 509 2,72 9 Pecniy6nuka TriBa 3 3,53
10 XabapoBckuii Kpaid 502 2,68 10 Kpacuosipckuii kpait 2 2,35
11 Hosocubupckas odmacts 442 2,36 11 Yensonackas 001acThb 2 2,35
12 Camapckast 00macTb 399 2,13 12 Hosocubupckas odmacts 2 2,35
13 PocroBckas o6macth 367 1,96 13 PoctoBckas o6macth 2 2,35
14 Pecny6nmka Tatapcran 343 1,83 14 CapatoBckast 001acTb 2 2,35
15 Xantpl-Mancuiickuit asr. 314 1,68 15 Hwuxeroposckast 001acth 2 2,35
okpyT - IOrpa
Cpennee 1o cyobexkTam
16 CaparoBckast 001acTh 309 1,65 Cubnpexoro ®O 1,8
17 Owmckas 06nacTh 294 1,57 Cpeiee 1o cyGLexram 1,6
IenTpaasuoro ®O
18 Hwuxkeropojckast 001acth 292 1,56 16 Pecry6mixa 1 1,18
Bbamxkoprocran
19 Kemeposcras ognactr, - 291 1,55 17 XabapoBckuii Kpaii 1 1,18
Kysbacc
20 Bounrorpasckas 061acth 283 1,51 18 Camapckas 001acTh 1 1,18
Cpennee no cyobekTam

Cubupekoro ®O 281,7 19 Bomnrorpazackas ob6iacts 1 1,18
21 AnTaiickuit Kpaii 270 1,44 20 AnTaiickuii kpait 1 1,18
22 ITepmckuii kpaii 269 1,44 21 [Mepmckuit xpait 1 1,18

Cpennee no cydobekTam 263.0 Cpennee 1o cydobexkTam 10

Ypaabckoro ®O ' Ypaabckoro @O '

23 Boponexckas obmacts 260 1,39 22 Boponexckas o6macth 1 1,18
Cpennee no cyobexkTam 2549 Cpennee 1o cydobexkTam 10
LenTpaasnoro ®O ' KO:xHoro ®O '

24 TromeHckas 00J1acThb 242 1,29 Cpennee Hl? quﬁbekTaM 1,0

25 Pecniy6muka Kpbim 241 1,29 23 Caep/utoBckas 06J1aCTh 1 1,18
Cpennee no cyobekTam

TpuBokckoro O 230,3 24 Awmypckas 00acTb 1 1,18

26 PecnyOmmmka Caxa (SxyTus) 228 1,22 25 TBepckas 00macTpb 1 1,18
Cpennee no cyobekram

IO0xH0r0 ®O 222.,6 26 Bonoroackas o6nacTs 1 1,18

Cpennee o cyobexkrtam P® 218,9 27 VnegH0BCKas 00J1acTh 1 1,18

27 CBepyIoBCKas 00J1aCTh 216 1,15 28 Benropockas 061acTb 1 1,18

28 PecniyOisinka Jlarecran 211 1,13 29 Tam0o0BcKas 001acThb 1 1,18

29 CTaBpoMoNIbCKUil Kpaid 210 1,12 30 Ps3anckas o6macthb 1 1,18

30 Openbyprckas 061acTh 207 1,11 31 Pecny6imka Komu 1 1,18

31 3abaifkanbcKuii Kpait 190 1,01 32 Koctpomckast 06macTb 1 1,18

Cpennee mo cydnexram 186,4 33 r. CeBacTomnoJjb 1 1,18

JansueBocTounoro ®O
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KoJa-Bo Toas oruémao Toasn
PeiiTunr Cy0bexT PO 10KaPOB, g Y > | PediTuHT Cy0bekT PO JIoei, g Y ’
el 0 yell. 0
32 ApxaHrenbckas 00J1acTh 185 0,99 34 Pecnyonmuka Marymerus 1 1,18
i . Cpennee mo cydobeKkTam
33 Smano-Henenkuii aBT. OKpyT 182 0,97 JanbHesocTounoro GO 0,8
34 Tomcxas 061acTs 180 | 0,96 Cpeuitee o cybnektam | o
Cesepo-3anaanoro ®O
Cpennee mo cydobeKkTam
35 Jlerunrpaackas o0iacTb 177 0,95 TpuBomkckoro GO 0,6
Cpennee no cydobexTam
36 Amypckas 005acTb 171 0,91 CeBepo-KaBka3ckoro 0,1
D0
Cpennee no cyobekTam N N
Cepepo-3anaHoro DO 165,0 35 KpacHogmapckuii kpaii 0 0
37 AcTtpaxaHckasi 00J1acTbh 159 0,85 36 PecyOnuka Tatapcran 0 0
38 TBepckast o0macTsb 154 0,82 37 Xanmsl-MaHCHHCKHI 2BT. 0 0
okpyT - FOrpa
KemepoBckas 06macTs -
39 PecnyOmuka Bypstus 154 0,82 38 Kys6acc 0 0
40 Kuposckas o6acThb 153 0,82 39 TroMeHcKast 00J1acThb 0 0
41 Yamyprckas PecrryOmmka 152 0,81 40 Pecmy6muka Kpemm 0 0
42 Bonoroackas o6iacte 147 0,79 41 Pecyomixa Caxa 0 0
(SkyTus)
43 Brnagummupckas o0macThb 147 0,79 42 PecniyOnmka Jlarectan 0 0
44 SpocnaBckasi 06JacTh 147 0,79 43 CraBpomonbCKHUi Kpa 0 0
45 MypmaHckast 00J1aCTh 146 0,78 44 Openbyprckas 00J1acTh 0 0
46 bpsiHckast obnacth 139 0,74 45 3abalikanbCKuii Kpai 0 0
47 VinegaHOBCKas 00J1aCTh 138 0,74 46 ApxaHrenbckas 001acTh 0 0
48 [Tensenckas o6nacts 135 0,72 47 Tomckas o6acTb 0 0
49 Benroposckas 06mactb 134 0,72 48 Jlenunrpaackas 00J1acTh 0 0
50 Yeuenckas PecrnyOiika 127 0,68 49 Kuposckas 061acTh 0 0
51 CaxanuHcKas 001aCTh 124 0,66 50 Pecniyosiuka Bypsitus 0 0
52 TamboBckast 001acTh 124 0,66 51 Y amyprckas PecriyOnmka 0 0
53 Psasanckas o6nacte 118 0,63 52 Bnamumupckas o6mactp 0 0
54 Hysamickas Pecryomka - 116 0,62 53 MypmaHcKast 00J1acTh 0 0
Uypamus
55 Tynbckast 001acTh 115 0,61 54 SpocnaBckasi 00JacTh 0 0
56 Kyprasnckas o6nacts 114 0,61 55 bpsiackast o6nacth 0 0
CpenHee nmo cyobekram
Cepepo-Kapkascxoro GO 109,4 56 ITensenckas 061acThb 0 0
57 Pecrry6mmka Kapenus 107 0,57 57 YeueHckast PecriyOnika 0 0
58 Pecny6nnka Xakacus 105 0,56 58 CaxanuHcKas 001acThb 0 0
59 JInnenkas o61acThb 103 0,55 59 Uysamckas Pecrrybmaxa - 0 0
Uysamus
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Koa-Bo Toas IHorutmao Toasn
PeiiTunr Cy0bexT PO 10KaPOB, g Y > | PediTuHT Cy0bekT PO JIoei, g Y ’

el 0 yell. 0
60 Pecny6imka Komu 101 0,54 60 Tynbckast obnactb 0 0
61 OpioBckast 001aCTh 98 0,52 61 Kypranckast 001acth 0 0
62 Pecny6imka TriBa 97 0,52 62 Pecny6imka Kapenms 0 0
63 CMorteHckas 001acTh 96 0,51 63 PecnyOmuka Xakacus 0 0
64 Kabapmuno-banxapexas 96 0,51 64 Jluneukast 061acTh 0 0

PecniyGOnuka
65 HBaHoBCcKas 001aCTh 96 0,51 65 OpioBckast 001acTh 0 0
66 Koctpomckast 0651acThb 96 0,51 66 CMmorneHcKast 001acTh 0 0
67 Kypoxas o6macTs 94 0,50 g7 | Kabapaumo-banxapciaz 0 0
PecrryOnmka
68 Kanmuauarpaackas o0mactsb 92 0,49 68 HBanoBckasg o0macTs 0 0
69 Pecryomuia Cenepras 80 0,43 69 Kypekas o6acTs 0 0
Ocetusd - AnaHus
70 PecnyGuka Mapwii D11 76 0,41 70 Kamununrpanckas 0 0
o0JiacTh
71 Kanyxckast 061actsh 75 0,40 71 Pecyomixa CepepHas 0 0
Ocertus - Ananus

72 Pecniy6nuka Mopnosust 74 0,40 72 Pecny6nnka Mapwuii On 0 0
73 r. CeBacTomnoisb 66 0,35 73 Kanyxckast 061acth 0 0
74 Hosroposckas o6iaacts 62 0,33 74 Pecniy6sinka MopaoBust 0 0
75 Kamuarckuii xpait 58 0,31 75 Hosroponckas o6mactb 0 0
76 TIckoBckas o0OacThb 54 0,29 76 Kamuarckuit kpait 0 0
77 PecniyGOnuka Anraii 48 0,26 77 [ckoBckast 00nacTb 0 0
78 PecniyGOnuka Anpires 44 0,23 78 PecniyOnuka Anraii 0 0
79 Marananckas o0acTb 44 0,23 79 PecnyOimmka Aneirest 0 0
80 EBpetickas aBT. 00mactb 41 0,22 80 Maramanckas o6iacts 0 0
81 Pecniy6nmka Uarymierns 31 0,17 81 EBpetickas aBT. 00macTp 0 0
82 Pecny6nmka KanMbixus 22 0,12 82 Pecmy6nuka Kanmeikus 0 0
83 UyKOTCKHUI aBT. OKPYT 18 0,10 83 UyKOTCKHUI aBT. OKPYT 0 0
84 Heneuxwii aBT. OKpyT 16 0,09 84 Heneukwii aBT. OKpyT 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0

PecniyOsinka

Pecniy6sinka

OOIIIECTBEHHBIX  3JaHHM,

C Y4YC€TOM HMHTCHCHUBHOTO POCTAa SHCPrOBOOPYKCHHOCTHU HACCIICHUA, JKWUJIbBIX U

TCHACHOUA II0 KOJHUYCCTBY

KIJIICKTPOTCXHUYCCKHUX»

IMOKapoB, OYCBHAHO, COXPAHHUTCA IIPpHU CYIICCTBYIOIIECM II0JIOXKCHUHU HO)KapHOﬁ

NPOQHUIAKTUKU 3IEKTPOYCTAHOBOK.




12

B Hacrosimiee BpeMs CIOXKWJIACh CHUTyallMsl, KOT/Ia 3JEKTPOOOOpYyIOBaHUE IO
OOJIBIIEH YaCTH HUKEM HE 00CITy>KMBAETCS U HE KOHTPOJIUPYETCS C TOUKH 3PEHUS €r0
NOXKapHOW  NpOoQUIAKTHKU. DJIEKTPUKM Ha  OOBEKTaX 3aHUMAIOTCA  €ro
00CITy’KMBaHHUEM WU PEMOHTOM, KOTJa YTO-TO BBIXOJUT U3 CTpos. B 3Toi cBs3H,
OJIHUIM M3 OCHOBHBIX BOIIPOCOB SBJSIETCS OpraHu3alusl CHUCTEeMAaTHYeCKOU
npOo(UIAKTUKY TOKAPOB OT IEKTPOOOOPYAOBAHMUS KHIIIBIX U OOIIECTBEHHBIX 3/1aHUN
C MPUMEHEHHEM TEeXHUYECKUX CPEJICTB.

B cootBercTBUM co cTaTheit 4 TexHuyeckoro perinameHTa TaMOXKEHHOTO COr03a
«O 0Oe3omacHOCTH  HHU3KOBOJBTHOTO obopymoBanusi» (TP TC 004/2011),
HU3KOBOJIbTHOE O0OpYJOBaHHE JOJIKHO OBITH pa3pabOTaHO U M3TOTOBJICHO TaKUM
o0pa3oMm, 4TOOBI MPU MPUMEHEHUHU €ro MO Ha3HAYEHHUIO U BBHINIOJIHEHUU TPeOOBaHUMN
K  MOHTaxy, OJKCIUTyaTallud  (MCIOJb30BAaHMIO),  XPAHEHHUIO,  IIEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) U TEXHUYECKOMY OOCIY>XMBAaHHIO O3TO O0OpYJOBaHUE
o0ecreynBano: OTCYTCTBUE HEIOMYyCTUMOTO PHCKAa BO3HUKHOBEHHS TOBBIIIEHHBIX
TeMIEpaTyp, MIYTOBBIX pa3psAoB WM M3IYy4YCHUH, KOTOPhIE MOTYT IPUBECTH
K TOSIBJICHUIO OIMACHOCTEH, OTCYTCTBHE HEIOMYCTUMOIO PUCKA NPHU MEPErpy3Kax,
aBapUIHBIX PEKMMAaxX M OTKa3aX, BHI3BIBAEMBIX BIUSHUEM BHEIIHUX U BHYTPEHHHX
BO3JICUCTBYIOIIUX  (pakTopoB. Takke B  JaHHOM  cTarbe  ONpENEJIEHO,
YTO HHM3KOBOJBTHOE OOOpYAOBaHHE MAOHKHO OBITh pa3pabOTaHO W H3TOTOBJICHO
TakKUM 00pa3oM, 4TOObl OHO HE SABJISUIOCH MCTOYHUKOM BO3HHMKHOBEHHUS TMOXKapa
B HOPMAJIBHBIX M aBAPUMHBIX YCIOBUSIX PAOOTHI.

B  OosbmiMHCTBE  cioydaeB, IIOCJIE€  MOHTaxa, 3JIEKTPOOOOpYAOBaHUE
HE ToABepraercsa MNpoPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITy’KUBAHUI0O W  PEMOHTHO-NIPEAYNPEAUTEILHbBIM  MeponpusaTusiM. (OJHaKo
CO BPEMEHEM C HHUM MPOUCXOAAT OTPULATEIbHBIE W3MEHEHHS. YXYJIICHHUE
COCTOSIHUA 3JIEKTPOOOOPYAOBAHMS MPUBOJUT K HEPAIMOHAIIBHOMY HMCHOJIb30BAHUIO
ANEKTPUYECKOM SHEPTUM U TMOBBIINICHUIO YPOBHS MOXKAPHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEeMAaTU3UPOBAHHOTO HAOIIOICHNS.

B cootBercTBUM ¢ DenepanbHbIM 3akoHOM OT 21 nmekabpst 1994 r. Ne 69-03
«O moxapHoil Oe3omacHOCTH», TMPOPWIAKTAKA TOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEp, HAMPABJICHHBIX HA UCKIIOYEHUE BO3MOKHOCTH BO3HUKHOBEHUS

IIOXKapoOB U OT'PAHUYUCHUC UX HOCHGHCTBHﬁ.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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[Tox cucremoii MpopUIAKTUKH TOXKAPHOM OIMACHOCTH AJIEKTPOOOOPYI0BAHUSA
KUJIBIX W OOIINECTBEHHBIX 3/IaHUW TMOHUMAIOTCS PETYJSIPHBIC, BBIOJHIEMbIC
1o 3aJlaHHOMN nporpamme HaOIIOACHUS 3a AKCILTyaTUPYEMBIM
AIIEKTPOOOOPYIOBAaHHEM, TO3BOJISIONINE OMPEACNATh ero (HhaKTUYECKOE COCTOSHHE,
INPOUCXOMSIINE B HEM MPOLUECCHl W MPOTHO3UPOBATH HW3MEHEHUE COCTOSHUS
MO/ BIMSIHUEM pa3nuyHbIX (hakTopoB. Takue HaOMIO/IEHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, s AIEKTPOOOOPY0BaHUSI 00BEKTOB C MaCCOBBIM IIPEOBIBAHUEM JIOJICH.

[ToxapHass 0e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAUYEHUS B 3HAUYUTEIHHOU
CTEIIEHU OIpPEAEIAECTCI COCTOSHHEM SKCILUIyaTUPYEMOI'O 3JIEKTPOOOOPYI0BaHUS
U 3JIEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBliecHUEM B OOECHEYEHHH MOXKApHOM  OE30MacCHOCTH
HKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS SABJISETCS MAKCUMaJIbHO BO3MOYXKHOE
CHIU)KEHUE BEPOSITHOCTH BO3HUKHOBEHMS MOXAapa OT 3JIEKTPOYCTAHOBOK B IEJIOM
Y OT OT/ACJIbHBIX dJIEKTPUUECKUX U3IEITHM.

TaMm, rae ecTb KOHTAKTHbIE COEIMHEHHUS B AJIEKTPOCETAX, MPOLECC OKHUCICHUS
METAIMYECKUX TOBEPXHOCTEH  AJEKTPOKOHTAKTOB U  TOSABIEHUS  J1€(DEKTOB
HEIpepbIBEH. be3 10CTaTOYHOM TEXHWYECKOM OCHAIEHHOCTH M IOATOTOBJIEHHOIO
NepCcoHaa B OOJIBIIMHCTBE CIY4YaeB HEHCHPABHOCTU 3JEKTPOOOOPYAOBAHUS MOMKHO
OOHapYyXKUTh TOJBKO MO XapaKTEPHOMY 3amaxy Wi OOYIJIEHHOH 3JEKTPOU30JIALINH,
YTO XapaKTEPHO JUIsl aBapUMHBIX A€PEKTOB yKe Ha MOKApOONacHOU CTauu.

Bo3HukHOBeHHE [e(EKTOB 3JIEKTPUUECKUX LENel M 3JIeKTpOoOOOpYyIOBaHUS —
3TO €CTECTBEHHBIN MpoLecc, K KOTOPOMY HEOOXOAUMO OBITh TOTOBBIMH U KOTOPOE
HEO0OXO0IMMO MPEaYNPEKIaTh 3a071arOBPEMEHHO.

B Hacrodiiee BpeMs MOABWINCH HOBBIE TEXHUYECKHME CPEACTBA,
MO3BOJISIOIIME BBIBECTH MPOPUIAKTUKY IMOXKAPOB OT 3JIEKTPOOOOPYIOBaHUS B
AKHUITBIX
1 OOIIIECTBEHHBIX 3/JaHUSX HA HOBBI YPOBEHb.

K 00ciy:)XMBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIUPOBAHHBIC
CIEHIUAIMCTBI, HMMEIIINEe Tpynmy Mo dJjekTpode3onmacHocTd He Hiwke I,
MOATBEPKIECHHYIO COOTBETCTBYIOIIUM YIOCTOBEPEHUEM.

OOcnenoBaHre 3JEKTPOYCTAHOBOK  JOJMKHO  MPOU3BOAMTHCA  COBMECTHO
C  KBaTM(UIUPOBAHHBIM  IEPCOHAJIOM  BJIEKTPOTEXHUYECKOTO  XO3AHCTBA,

OTBETCTBEHHBIM 32 00CITYKMBaHUE 3JIEKTPOOOOPYIOBAHUS 31aHHUS.
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1. Ob6aacTb npuMeHeHUs!

Hacrosimue Meronuueckue peKOMEHIAUU ONPENETIOT OOLIUE MOJOKEHHUS
0 OpraHu3a NPOPUIAKTHKU TO0XKAPOB OT 3JIEKTPOOOOPYNOBAHUS B IKHIIBIX
Y OOLIECTBEHHBIX 3aHUSAX C IPUMEHEHNEM TEXHUYECKUX CPEICTB.

Hacrosmue METOUYECKHE pEKOMEH1alluu peIHa3HaYeHbI
JUIs. UCIIOJIHUTENBbHBIX OpraHoB cyObekToB Poccuiickoit ®enepanuu, OpraHoB
MECTHOTO CaMOYIIpPaBJIEHUS, OpraHU3aluid M0 peaau3alry MOJHOMOYMI B 00iactu
MoKapHOM 0e30MacHOCTH, a TakXke COOCTBEHHUKOB (apeHAATOPOB) KUJIBIX JOMOB
(kBapTHD).

OCHOBHBIMHM 3aJjauyaM{ HCIIOJIHUTENbHBIX OpraHoB cyOBekToB Poccuiickoil
denepanny, OpraHoB MECTHOTO CaMOYIIpaBJICHUS, OpraHu3aLNM,
N0 MNPOPUIAKTUKE IOXKAPOB B JKHWIbE, SBISAIOTCS OOyYEHUE HACEJECHHs MepaMm
MOKAPHON O€30MaCHOCTH, OCHOBAM I0XAapo0OEe30IacCHOTO TIOBEACHMS, a TaKKe
MH()OPMUPOBAHKE HACEIEHUS O MEPAX MOKAPHOU 0€30MMaCHOCTH.

Hactosdmue wMertoguueckue pEeKOMEHJALMU MOTYT ObIThb  IPUMEHEHBI
COOCTBEHHMKaMHU JOMOB (KBapTHUp) U apeHJaTOpaMu MOMEUICHUN Ui MPOBEICHUS
CaMOCTOATENIbHOM TMEPBUYHOM OIIEHKM COCTOSIHUSL TIOKapHOM  0e30MacHOCTH
HKCILTYaTUPYEMOTO AIIEKTPOOOOPYI0BaAHUS.

B Hacrosmmx MeTonnyeckux peKoOMEHAAMAX MO TEXHUYECKUMU CPEJICTBAMU
npo(UIAKTUKK TOKapOB MOHMMAIOTCS alaparbl 3alIUThl 3JEKTPUUECKUX LIETIEH,
TEIJIOBU3UOHHAS JUArHOCTHUKA, TEPMOMHANKATOPBI U TEPMOCUCTEMBI.

Hacrosimye MeToguveckue peKOMEHJALMH He SBISIOTCS PYyKOBOACTBOM
N0 TPOECKTUPOBAHUIO AJIEKTPOYCTAHOBOK 3JaHUl W  MOHTaXy anmaparos
AIEKTPUYECKOM 3aIUThI U APYTUX TEXHUUECKUX CPEACTB.

[IpoekTUpOBaHME W MOHTAX 3JIEKTPOYCTAHOBOK 3[aHUM JIOJDKEH ITPOBOAUTHCS
B COOTBETCTBUHU C JIEUCTBYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMH.

Hacrosime MeTtoguveckue peKOMEHAAIMU HE SBISIIOTCS HOPMATHUBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIE JIEKTPOTEXHHMYECKHE MPUYHHBI N0KAPOB
0T JIEKTPOOOOPY10BAHMSI

[ToxxapHast 0e30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAYEHHUS, B TOM YHUCIE
XKWIbIX W OONIECTBEHHBIX 3JaHUM B 3HAYMUTEIBHOM CTENEHU OIPEAEIISIETCS
COCTOSIHHEM SKCILTyaTHPYEMOTO JIEKTPOOOOPYIOBAHUS U AIIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKUX MPUYHMH MO0KAPOB OT 3JEKTPOYCTAHOBOK IIO3BOJISIET
opraHn30Bath 3QPEKTUBHYIO CUCTEMY MOKAPHO-TIPOPHUIIAKTUUECKUX MEPOTIPUSITHIA.

K nprunHam nmokapoB 3JE€KTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKO€ 3aMBbIKaHUE;

- IEperpy3Ka IEKTPUUECKUX LIETIEH;

- 0OJIBIIIOE MIEPEXOIHOE COMPOTUBIICHHUE;

- UICKpEHUE;

- DJIEKTpUYECKas 1yra;

- IEpEHANPSKEHUE AIEKTPUUECKOUN CETH.

Kpome Toro, HeoOX0IMMO YUYUTHIBaTh, YTO MEPEHANPSIKEHUE SJIEKTPUUECKOM
CeTH, OO0JbIIOE MEPEXOAHOE CONPOTUBIECHUE W NEPErpy3ka LEMH MOXKET IMPUBECTH
K KOPOTKOMY 3aMbIKaHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW IyrW, U HA0OOpOT,
KOPOTKO€ 3aMbIKaHHE MOXET IPUBECTH K IEPErpy3Ke DJIIEKTPUYECKON CETH,
K MCKPEHHUIO0, 00pa30BAHUIO 3JIEKTPUUYECKON JYTH, K MEPEXOY ANEKTPUUYECKOr0 TOKa
Ha METAJUTMYECKUE 3a3€MIICHHBIE KOHCTPYKIMH U T.1. [3].

To ecTh, OJHM aBapHiiHbIE PEKUMBI, MOTYT NEPEXOAUTH B Jpyrue Oosee

OITIaCHBIC OTHOCUTCIIbHO BO3MOKHOCTH BOSHHUKHOBCHH A I1OKAPOB.

Kopomkoe 3amvikanue

Cpenun mnpuYMH MOXKApPOB  DJIEKTPOTEXHUUECKOTO XapakTepa KOPOTKOE
3aMBbIKaHUE SIBISIETCS CAMBIM PACHPOCTPAHEHHBIM, XOTS HEPEAKO OHO MOXKET ObITh
U CJIEJICTBHEM KaKOW-THOO0 APYyroi aBapuiiHOM CUTyallUd B SJICKTPUIECKOM IICTIH.

KopoTtkoe 3ambikaHue B BIEKTPUYECKUX LEMSIX MOXKET BO3HUKHYTH
B pe3yJIbTaTe 3aMbIKaHUS MEXIY (Da30BBIM U HYJIEBBIM MPOBOJAHUKAMH, 3aMbIKAHUS
($ha30BOTO MPOBOAHUKA HA «3eMITIO» [3].

NubiMu  ciioBaMH, KOPOTKO€ 3aMBIKAHME BO3HHMKAET TIPU COCAUHECHHU
AIEKTPUYECKUX MPOBOJOB C HAPYUIEHHOW M30JISIIMEN, COIMPUKOCHOBEHUH ITPOBOJIOB

C MCTAUIMYCCKUMH 3a3CMJICHHBIMH KOHCTPYKIHUAMHU SﬂaHHﬁ H COOPYIKCHUMH,
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MONAJaHNA Ha OTOJIEHHbIE IPOBOJA MOCTOPOHHUX METAUIMYECKUX MPEIMETOB,
npoboe OOyIJIeHHONM WM HapyUIEHHOM M30JSIMM  TPOBOJAOB UM APYIHX
AJEKTPOYCTAHOBOYHBIX U3ACITUU.

[Ipy KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMYMBACTCA CHUJIA
TOKA B LIEIH, MPOUCXOJIUT 3HAYUTEILHOE BBIIACICHUE TEILIA, 3HAYUTEIIBHO BO3PACTAET
TeMIEpaTypa TOKONPOBOIAIIUX JKWII, YTO IMPUBOJUT K PACIUIABICHUIO H30JIALIMU
ANIEKTPUUECKUX TMPOBOJIOB M Kabeined M €€ MOCIenyIolEeMy BOCILIAMEHEHHUIO.
KopoTkoe 3aMblkaHue, KaK IMPaBWIO, CONPOBOXKAAECTCSA XJIONKOM, PacCIUIaBICHUEM
MeTajula TMPOBOJHUKOB M BHEIOPOCOM PACKAJICHHBIX YACTHUII W3 30HBI KOPOTKOTO
3aMBIKaHUs C TOCIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAOIIUX MPEAMETOB.

Haubonee pacrnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPHIM MOXET MPOU30UTH
KOPOTKO€ 3aMblKaHHUE B KBapTUpE, JOME, OOIIECTBEHHBIX 3JaHUAX — OTO
MOBPEXKACHUE U30JAIMU. [loBpexIeHne U304  Yalle BCEro IMPOUCXOIUT
B MECTax, IJie mpoBojia neperudarTcs. Takke K MOBPEKIACHUIO H3OJSLIUA MOXKET
MPUBECTH TEPEKPYUHMBAHUE IPOBOJOB, CrUOaHWE MPOBOAOB IOJ OCTPHIM YTJIOM,
MOBPEXJICHUE W30JSIMA TPOBOJAOB TPU TPOBEJIECHUU PEMOHTHBIX pabdor [4].
N301uu0 MOTYT IMOBPEAUTH TPBI3yHbl WJIM JOMAIllHUE XUBOTHBIE. Elie oxHa
MpUYMHA KOPOTKUX 3aMBIKAHUWA — TMEPErpeB U, KakK CJIEICTBUE, pa3pyllIcHUE
W30JIALIUH.

HNcTtounnkaMu 3aXuraHusi NPU KOPOTKUX 3aMBIKAHUSAX MOTYT SIBJISITHCS
packajieHHble (TOpSIIIME) YaCTHIBI M KalUld MeTajula [OpH  pacIiUIaBICHUU
B ABapUWHBIX PEXKHUMAX O>KWI TPOBOAOB (kKabOened) WM NpuU pa3pylieHUU

AIEKTPONPUOOPOB.

Ilepezpy3ka 3n1ekmpuueckux cemei

CoBpeMeHHbIE KBAapTHUPbl WM JIOMa HACBIIIEHbI MHOMXECTBOM 3JIEKTPUYECKUX
npubopoB. YacToll NpPUYMHON BO3HUKHOBEHUS TI0KAPOB SBISIETCA IIEperpys3Ka
DJIEKTPOCETEN.

[Teperpy3koii Ha3bIBAETCS TAKOE SIBJICHUE, IPU KOTOPOM B JIEKTPUUECKON CETH
BO3HUKAIOT TOKOBBIE HArpy3KH, MPEBBIIAIOIINE JJIUTEIBHO JOMYCTUMBIE.

HawnGonee wacToifi NPUYMHON, BBI3BIBAIOIICH MMEPErPy3Ky dDICKTPUUCCKUX
1ernei B )KWIbIX U OOIIECTBEHHBIX 3[aHUAX, SBISICTCS BKIIOUEHUE B DJICKTPUUYECKYIO

CETh HE MPETyCMOTPEHHBIX PACUETOM MOIIHBIX MOTPEOUTEIEH AIEKTPOIHEPTUH WU
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BKJIFOUEHUE B OJHY PO3ETKY HECKOJIBKO OBITOBBIX MPUOOPOB OOJBIION MOIIHOCTU
OJTHOBPEMEHHO.

B pesynbrare mneperpysku NpoBoJa HArpeBalOTCs, BbLAEIAETCS OOJIbIIOE
KOJIMYECTBO TEILJIa, MOTYT IUIABUTHCS JKUJIBI IPOBOJOB — 3TO MOYKET CTaTh IPUUUHON

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

bonvwoe nepexoonoe conpomuenenue (nnoxoit KOonmaxkm)

Bonpmoe mepexomHOE COMPOTHUBICHHE — 3TO COMPOTHUBICHHUE YYacTKa
IEKTPUUECKOM IIeMMM B MECTE COCIWHEHUS OTACIBHBIX JJIEMEHTOB (MecTa
COCJIMHEHUS TPOBOJOB, MOJCOCAUHEHHUS] MX K AJIEKTPOINPUEMHUKAM, KOHTAKTHBIM
AJIEMEHTaM U T.M.) B KOTOPBIX, MPU HEMPABUIHLHOM WX UCIIOJHEHUHU, CONPOTUBIICHHE
BBIIIIE 110 CPABHEHUIO C COMPOTUBICHUEM DIICKTPUUECKOM LIEMH JIO ITUX YYACTKOB U
rocie Hux [3].

Hanbonee yacto Oomibiue nepexoiHbIe COMPOTUBIICHUS BO3HUKAIOT B MECTax
COCIMHEHUS TPOBOJIOB MEXIY COOOM, KOT/Ja BMECTO ITAMKH, CBapKH, OMPECCOBKHU
WU 32KUMOB TMOJI OOJITBI NMPUMEHSIIOTCS CKPYTKH IPOBOAOB (OCOOEHHO OIacHa
CKpPYTKa ITPOBOJIOB C aTFOMHUHUEBBIMU U METHBIMH JKHJIAMH ), B MECTaX MOIKIIOUCHUS
IpPOBOJIOB K ammaparam 0e3 CHeluajbHBIX 3aKUMOB W  HAKOHEYHUKOB,
B BBIKJIIOUATENSX, IITENCENIbHBIX pa3beMax (pPOo3eTKax, BWJIKAX) HAa KOHTAKTHBIX
AJIEMEHTaX NPH CHIKEHUW TPUJIATaeMBbIX JIUIS BKIIFOUCHHS YCHUIIMH, HETOBKIIOUCHUS,
MOATOPAaHUS W T.MI., B MECTaX KOHTAKTOB, BBIOJHCHHBIX C TOMOIIBI0 PE3bOOBBIX
COCIMHCHUH B JJICKTPOOOOPYIOBAaHWH, B KOTOPOM B TIpoIlecce pabOThl MPOU3OIILIO
oclla0JIeHHe KOHTAKTa.

HemocpencTBeHHbIM MCTOYHUKOM 32)KUTAHUS B ITOM CJIy4ae MOTYT OBITh:
DJIEMEHTBI DJIEKTPOYCTAHOBOK, HArpeThle JIO BBICOKOM TeMIlepaTyphbl TEIIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B  MecTe OOJBIIOr0  TEPEXOJAHOTO
COTMPOTUBJICHUS;  DAJNEKTPUYECCKHE  HMCKPhI WJIW  YaCTHIBl  PACIUIABICHHOTO
W HaKaJICHHOTO METaJlyla, BO3HHKAIOIINE B MECTE «IIJIOXOT0» JJICKTPUUYECKOTO
KOHTaKTa.

Kpome Toro, 60ibI10€ MEpEeXoHOE COMPOTUBICHUE MOXKET OBITh MPUUUHOMN

BO3HUKHOBCHHUA KOPOTKOI'O 3aMbIKaAHM.

Hckpenue (0yzoeoii npoboit)
Uckpenne (myroBoil mnpoOOW) B IJIEKTPOYCTAaHOBKAX — O3TO BecbMa

pacnpocTpaHEHHOE SIBJICHUE W TPOUCXOIUT KaK IIPU HOPMaJIbHON paboTe OTACIbHBIX
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MOTPEOUTENICH DJIEKTPUUECKON HSHEPruu, 4dalle BCEro MPUOOPOB HMEIOIIUX
KOJUUIEKTOPHBIN 3JIEKTPOJIBUTATENb MPU HEIJIOTHOM MPUJIETAHUM K HUM HIETOK, TaK
U B aBapUTHOM pPEXHUME PaOOTHI SJIEKTPONPHUOOPOB, B MECTaX HEKAYECTBEHHOTO
MPUCOCIWHEHNUS  TPOBOAOB K  TMOTPEOHMTENsAM  DJIEKTPUYECKOHW  DHEPTHH,
IPU  CONMPUKOCHOBEHWU OTACIBHBIX YYacCTKOB IPOBOJIOB MEXKIy COOOW win
C 3a3€MJICHHBIMHM KOHCTPYKIUSIMU U T.1. [3].

I[Ipy wWCKpeHUM TPOUCXOAUT OOpa30BaHME HUCTOYHUKOB  3a)KUTaHMS,
o0JIaaloIIMX YHEPTHEH U TeMIIepaTypoil JOCTATOUYHBIX /I BOCINIAMEHEHHUS MHOTHX
TOPIOYMX BEIIECTB U MATEPHUAJIOB.

HckpoBoii pa3psii MOKET 00pa3oBBIBATHCS MPHU W3JIOME KHWJIBI Kabemns n3-3a
YCTaJOCTH MeTajlla, pa3pbiBa MPOBOJHUKA MPU YPE3MEPHOM pACTSHKECHUU Kaders,
00 TIPU MOBPEXKICHUH >KUJIBI IIOCTOPOHHUM TpeaMeToM. B moBpexaéHHON Kuiie
BO3HUKACT MaJIbId 3a30p, MPOOMBAEMBIM pPabOUYMM HAMPSHKEHHUEM, ITOITOMY TOK
0 TaKOMYy KaOellro MpoJIoJKaeT MPOTEeKaTh, U OCTA&Tca OJU30K K HOMHHAIBHOMY
3HAYeHUI0. B 3a30pe BO3HMKAeT AYrOBOM  paspsn, CONPOBOXKAAIOIIAKCS
WHTCHCUBHBIM BBIJICICHUEM TEIJIa, YTO NPUBOAUT K JaJbHEHIIEMY pa3pylICHUIO

U301 01UHN Ka0es U ero BO3IropaHuIo.

Inekmpuueckan oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJibTaTe yCTOWYUBOTO AJIEKTPHUUECKOTO
pa3psia MEXIy IBYMsI METAJUIMYECKUMH 3JIEMEHTAMH 3JIEKTPUYECKON YCTaHOBKH,
MMEIOIIMMHU Pa3HbIe MOTEHIMAbL. B 35IeKTpUiecKkoi ayre MpoOUCXOAUT UHTCHCUBHAS
MOHU3AIMsl Ta30BOr0 MPOMEXKYTKa, IUIaBJIeHUE W TropeHue metamia. Kpome Ttoro,
MPOUCXOJUT WHTEHCUBHOE pa3OpbI3TUBAHUE PACIUIABICHHBIX YacTHUIl METaJla,
UMEIOIMUX OOJIBIIION 3amac TEIIOBOM HSHEPruu, KOTOphIE IMOMajasi Ha TOpPIOYHe
MaTepuaibl, MOTYT 3aXe4b HX. OJJEKTpUYECKass ayra HMEET OYEHb BBICOKYIO
temriepatypy (1500-4000 °C) m MOXET BOCIUIAMEHHUTHh MPAKTUYECKU JHOOOM
rOpIOYM MaTepual, CONPUKACcCasiCh ¢ HUM HEMOCPEACTBEHHO, a TAaK)Ke MOCPEICTBOM
JTYYUCTOM TETJIOTHI.

VYcroliunBass  sjekTpuueckas — Jayra  HMHOTAa  MOXET  BO3HUKaTh B
anekTponpoBoaax. Ilpu anekTpudeckon Ayre Mo HensM MPOTEKarT TOKU KOPOTKOTO
3ambikaHus. [loaTomMy mpu oOpa3zoBaHUU IEKTPUUECKON TyTH B aBAPUIHOM PEKUME
B DJICKTPUYECKOMN II€TIM BO3HUKAIOT BTOPUYHBIC (TOOOYHBIC) SBIICHUS, XapaKTEPHBIC

JsL KOPOTKOI'O 3aMbIKAHUA. B CIydadax, HC MNpCAyCMOTPCHHBIX HOPMaJbHbIM
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PEXKMMOM HKCIUTyaTallMd 3JEKTPOYCTAHOBOK, BO3HUKHOBEHHUE 3JIEKTPUUECKOM AYI'H
Yarie BCEro NPOUCXOIUT IPU KOPOTKOM 3aMbIKaHUH [3].

Ilepenanpsasicenue 6 31eKmpuueckou yenu

[TepenanpspkeHrE MOKET BO3HHUKATh: TPH KOPOTKUX 3aMBIKAHUSAX; TPH
MOMAaJaHUK «BBICOKOT0» HAMNpPSDKEHUS HAa HHU3KOBOJIBTHBIE CETH; MPU TPO3OBBIX
paspszax; 3IEKTPOMAarHUTHOW UHIYKIIUMHU U JIp.

[ToxkapHast OMacHOCTb MEpPEHAIpPSIKEHUSI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHM, MOXET TPOSBIATHCA B  CICAYIOMIEM: TIOBBIIICHAH BEPOSTHOCTH
BO3HMKHOBEHHUS KOPOTKOTO 3aMBIKaHUS; YBEJIWYEHWHW TOKOBOW HArpy3Ku Ha
OTIEIBHBIX yYacTKaxX »dJCKTPUYCCKOM IEeNM ¢ BO3MOXKHOCTH BO3HHKHOBEHUS
neperpy3Ku; MOBBIIIEHNUN TETIJIOBBIJICICHUS B 2JIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBINICHUH BEPOSTHOCTH BO3HUKHOBEHHS aBAPUIHBIX PEKUMOB B DJIEKTpOIprOOpax
[3].

Henpasunvnaa skcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeUCnPAGHOCHU IJ1IeKMPOU30eTUL

[Toxapnass 0€30MaCHOCTb  JJICKTPUYECKUX MNPUOOPOB  HampaBieHA Ha
oOecrieyeHue MpakTUYeCKO HEBO3MOKHOCTHU 3aropaHusi, Kak caMoro M3AeNus, TaK U
OKpyXarome ero cpeapl, 4YTO JOJDKHO OOECHeYrBaThCA  KOHCTPYKIMEH
AJIEKTPOINIPUOOpPa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUH W MaTepuaioB ¢
TEMIIEPATyPHbIMU XapaKTEPUCTUKAMU, COOTBETCTBYIOIIMMU TEIUIOBOMY PEXUMY
pabotel. Ilpm 3TOM  XapakTEepUCTHKaMU  MOKapOOE30MACHOCTU  SIBIIAETCS
COOTBETCTBHE TEMIEpPATypbl HAa OCHOBHBIX 3JIEMEHTaX 3JIEKTPUYECKOro Mpudopa
JOTTYCTUMBIM 3HaUYCHUSM, KaK B pabodyeM, TaK U B aBApPUHHOM PEKUME €ro paboThI.

Bo3HukHOBEHHE TIOKApOB OT JJIGKTPUUECKHX TPHOOPOB MOMKET OBITh
OOyCJIOBJIEHO: ~ KOHCTPYKTUBHBIMM  HEJOCTaTKaMH,  HapyIICHHEM  TMPaBHI
DKCIUTyaTallii; HEKAYeCTBEHHBIM DJHEprocHabkeHueM (pe3KUMH KoJieOaHUSIMU
HAIMpPSHKCHUST B DJICKTPUYECKOM CETH, YTO MOJKET TIPUBECTH K BO3HHKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMM TIPHYMHAMH BO3HUKHOBCHHS IIOKAPOB OT DJICKTPUUCCKUX
W3JICJIUN SIBJISIFOTCS: KOPOTKOE 3aMbIKaHUE B IPUOOpAX U IIHYpax MUTaHUs, OOIBIIOE
MIEPEX0HOE COMMPOTUBIICHUE, TIEPETPY3Ka, UCKPEHHE, HAPYIIICHUE TETNIOBOTO PEKUMa
paboTel  snekTponpubopa  (YXYAIIEHHBIM  TEIUIOOTBOJ),  HEMOCPEACTBEHHOE
CONMPUKOCHOBEHHE HATrPEThIX IOBEPXHOCTEH BJIEKTPONPUOOPOB C TOPIOUUMHU
MaTepuajiaMH; BO3JIEUCTBHME TEIJIOBOTO  M3JIyudeHus mnpubopa (Hampumep,
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3J'ICKTp00601"peBaT€JI}I) Ha TOpHOYHUC MATCpUaJIbl, BBUIICT PACKAJCHHBIX YaCTHII,

00pa30BaBIINXCS B PE3yIbTaTe aBApPUIHOTO pexuma [3].

3. Opranusanus npoQUIAKTHKH I0KAPOB

3.1. O0mue mMoJI0KeHus

C 1 wmapra 2023 r. BCTyOWIO B  CWIy  IOCTaHOBJICHHE
[TpaButensctBa Poccuiickoit ®enepaumu ot 24 oktaops 2022 r. Ne 1885
«O  BHeceHmH u3MeHeHMI B IlpaBuia  IMPOTHBONOXAPHOIO  PEKHUMA
B Poccuiickon denepanuny.

[IyHkT 2 yka3aHHBIX HM3MEHEHUM BBOAUT B IIpaBwia mpoTHBOMOKApHOTO
pexuma B Poccuiickoit @enepanuu (nanee — I[1I1P) HOBBIM myHKT 2.1 ciemyromiero
coaepkanusi «PykoBoaMTenb OpraHu3aluyd 00ECIEYMBACT JKCILTyaTallUO0 3/JaHUH,
COOpPY’KEHHUH B COOTBETCTBUU C TpeboBaHUsAMU DeepanbHOro 3akoHa « TexHuuecKkui
permaMeHT o TpeOOBaHMSIX TMOXKApHOW Oe3omacHOCTH» U (WJIM) HPOEKTHOM
JOKYMEHTALUN.

C 7 auBapsa 2023 r. Bctynuiu B cuity lIpaBuiia TeXHUYECKOW SKCIUTyaTalluu
AIEKTPOYCTAHOBOK TMOTpeOUTENel siekTpuueckon »sHeprun (manee — IITDI),
yTBEp)KIAEHHbIE TmpukazoM MunsHepro Poccum Ne 811  or 12.08.2022
«O0 yrtBepxkaeHun IlpaBui TEXHMUECKOW HKCIUTyaTallMM 3JEKTPOYCTAaHOBOK
MOTPEOUTENCH DIIEKTPUIECKON IHEPTUNY.

B coorBerctBum ¢ mnyHktoM 3 IITD TexHuyeckas SKCILUTyaTauus
JJIIEKTPOYCTAHOBOK  BKJIFOYA€T, B TOM 4YHUCJIE, KX PEMOHT M TEXHHUYECKOE
o0OcITyKUBaHHE.

B cootBerctBum ¢ nmynkrom 7 IITD, mpu 3Kcrulyaranuu 3JI€KTPOYCTAHOBOK
noTpeOUTENh TaKXKE JOKEH OOECHEeUUTh: COJEp)KaHUEe HIIEKTPOYCTAaHOBOK B
UCIPABHOM COCTOSTHUM M UX O€30MaCHYI0 IKCIUTyaTalli0; IPOBEACHHE TEXHUUECKOTO
OOCITy’KMBaHUSI U PEMOHTa 3JIEKTPOYCTAHOBOK B IIENIAX MOJJCPKAHUS UCIPABHOIO
COCTOSIHUA W 0€30MacHOM  SKCIUlyaTalldd  3JIEKTPOYCTAaHOBOK;  HaJW4He,
UCIIOJB30BAaHUE U TMOAAEP)KAHUE B  AKTYaJbHOM COCTOSSHUM TEXHHUYECKOU

JOKYMEHTAIMU, HEOOXOIUMOM JIs1 SKCILTyaTallK 3JIEKTPOYCTaHOBOK.


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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B coorBerctBun ¢ myHkTtoM 8 IITD s HEMOCpPEICTBEHHOTO BBINOJIHEHUS
00s13aHHOCTEW MO OpraHu3allid SKCIUTyaTallid SJIEKTPOYCTAaHOBOK PYKOBOJUTEIH
noTpedurenss  (3a  HCKIIOYEHUWEM  HMHAMBUAYAJbHBIX  MOpEIIpUHUMATENEH
U (U3MYECKUX JIUI) OPraHU3AlMOHHO-PACTIOPSAUTEIBHBIM JTOKYMEHTOM Ha3HadyaeT
U3 4YHMCJIAa AJAMUHUCTPATHUBHO-TEXHUYECKOTO MEpCOHaNa MNOTPeOUTENs  JULO,
Ha KOTOPOE€ BO3JIOXKEHBI OOS3aHHOCTH IO OPraHU3alUy IMPOBEAEHUS BCEX BHUJIOB
paboT B DJJIEKTPOYCTAHOBKAxX IMOTpeOUTENst (Jajmee — OTBETCTBEHHBIM 3a
AJIIEKTPOXO3AUCTBO), M €ro 3aMmecturens. B cioydae ecnu  moTpeOuTENb,
OCYILECTBIISIFOIINNA AKCIUIYaTallMI0 3JIEKTPOYCTAHOBKH, SIBISIETCS WHIWBUAYAIbHBIM
NpEANPUHUMATEIIEM,
00513aHHOCTh MO OpraHM3alMM SKCIUIyaTallud 3JIEKTPOYCTAaHOBOK, OpTraHU3alluu
IPOBEJCHUS BCEX BUAOB padOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTCsl HEMOCPEICTBEHHO
Ha TaKOro MHIWBHUIYaJIbHOTO MPEINPUHUMATENS.

VYuutsiBas TpeboBanus myHkra 8 [1T3, opranuzanuio npouiakTUKU OKapOB
OT 3KCIUIyaTHPYEMOro 3JEKTPOOOOPYAOBAHHUS PEKOMEHIYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SICTBO WIH HAa MHAUBUAYAJIBHOTO MPEANPUHUMATEI,
HEIMOCPEICTBEHHO 3KCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKH, a I (PU3HMUECKUX JIULL —
HEIMOCPECTBEHHO Ha (PM3UUECKOE JTUI0, SIKCIUTyaTUPYIOILIEE ANEKTPOYCTAHOBKH.

B cootBercTBuM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a 3JIEKTPOXO3SIIICTBO
JOJKHBI OBITh BO3JIO’KEHBI MOJTHOMOYHMS MO OpraHM3alMM pa3pabOTKU U BEIEHUIO
JOKYMEHTAallMM 110 BOMNPOCAM OPraHU3alUu JKCIUITYyaTallUd 3JEKTPOYCTAaHOBOK
U ee IepecMoTpy (akTyaiu3aluu); OOECIEUEHUIO BBINIOJHEHUS PEMOHTa U
TEXHUUYECKOTO OOCITYKHUBaHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBuu ¢ myHkrom 14 I1TD, moTpeduTens M0DKEH OPraHU30BaTh U
OCYILECTBIJISITh KOHTPOJIb COCTOSIHUSI €r0 JJIEKTPOYCTAHOBOK, OCHOBAHHBIM, B TOM
YHUCIe, Ha Pe3yJIbTaTax OCMOTPOB. BhIABIEHHBIE 110 PE3ybTaTaM KOHTPOJS 1e(EKThI
000pyI0BaHUsl, YCTPOMCTB 3JEKTPOYCTAHOBOK JOJIKHBI (DUKCUPOBATHCS B KypHAJe
ne(eKTOB C OIpeAesieHHEM OTBETCTBEHHBIX 32 YCTPAaHEHHWE JUI M CPOKOB
ycTpaHeHUsI 1e(PEKTOB.

B coorBerctBum ¢ mynktom 23 [ITD morpedutens M0KEH OOECHIEYHTH

IPOBEJCHNE TEXHUYECKOTO OOCITYKHBaHHSI U PEMOHTOB 00OPYI0BaHUS U yCTPOMCTB



22

ANEKTPOYCTaHOBOK.  OObEeM  TEXHHYECKOTO  OOCHy)XHMBaHUS W  IJIAHOBO-
MPEAYNPEIUTEIIBHBIX ~ PEMOHTOB  DJIEKTPOYCTAHOBOK  JIOJDKEH — ONPEAEHATHCS
HEOOXOMMOCTHIO TIOA/IEPKaHUSI UCTIPABHOCTU M obecrieueHns 6e30macHoi paboThI
AIEKTPOYCTAHOBOK.

B coorBerctBunm ¢ myHktoM 27 IITO y mnoTtpebutenss B OTHOLIEHUH
AKCILTYaTUPYEMBIX MM 3JEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJIWMYHMH CIEIYIOLIAs
TEXHUYECKasi TOKYMEHTALIUS:

CXEMBI AJIEKTPUUECKUX COCTMHEHUN U TEXHOJIOTMYECKUX CUCTEM, B TOM UYHCIIE
HOpMAaJIbHbIE (BpPEMEHHbIE HOPMAJbHBIE) CXEMbl JIJIEKTPUUECKUX COCIMHEHHM
3JIEKTPOYCTAHOBOK MOTPEOUTEIS;

KYpHaJbl ydeTa J3JIEKTpOOOOPYJIOBaHUS C TMEPEYUCICHHEM OCHOBHOTO
AJIEKTPOOOOPYIOBaHUS W C YKa3aHHEM €ro TEXHUYECKHX JIaHHBIX, a TakKke
MIPUCBOCHHBIX EMY UHBEHTapPHBIX HOMEPOB.

B coorBerctBuu ¢ mynkroM 30 IITD, Bce u3mMeHeHUs: B 3JEKTPOYCTAHOBKAX,
BBINIOJIHEHHBIE B IPOLIECCE IKCIUTYaTAlMH, JODKHBI OTPAXaThCsl HA DIIEKTPUUYECKHUX
(TEXHOJIOTMYECKUX, MCIOJHUTEIBHBIX) CXEMaXx U 4YepTekax 3a MOANHCHIO
OTBETCTBEHHOTO 3a DJJEKTPOXO3SMCTBO C YKa3aHUEM €ro JOJDKHOCTH M JaThl
BHECEHUS U3MEHEHHS.

Ha ocnoBanuum nynkta 31 IITO  cooTBeTcTBUE  BIEKTPUUECKUX
(TEXHOJIOTMYECKUX) CXeM (YepTexkeil) (aKTHUeCKMM SKCIUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO3SMCTBO HE PEXE OJHOIO pasa B 3 rojaa
C OTMETKOM Ha HHX O JaTe IMPOBEPKH, YIOCTOBEPEHHOW €ro IMOAMHUCHIO.
[Ipy HECOOTBETCTBUM IJICKTPUUECKUX (TEXHOJOTUYECKUX) CXeM (YepTexeil)
(haKTHYEeCKUM HKCIUTyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJKEH
OBITH O0ECIIEUEH MepecMoTp (aKTyalr3alus) yKa3aHHbIX CXeM (YepTexKei ).

[Tynkt 8 usmenenuid B IIIIP BBOaUT B HEro HOBBIM MyHKT 17.1 ciemyroniero
conepxxanusi: «PykoBoAuTeNb OpraHu3anuu O0ecreYrBAeT BEIECHHWE WU BHECEHHUE
uHpopMalMu B KypHAJI DKCIUTyaTalldd CHUCTEM MPOTUBOMOXKAPHOW 3alUTHI.
JlomyckaeTcsi BeleHHEe >KypHasla dKCIUTyaTalli CUCTEM MPOTHUBOMOKAPHOM 3allUTHI

B 3JICKTPOHHOM BH/IC.


https://docs.cntd.ru/document/565837297#6520IM
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dopma BeJeHUs KypHaJla SKCIUTyaTallid CUCTEM IPOTHUBOMOKAPHOM 3alIUThI
OTIPENEIAETCS PyKOBOJIUTENEM O0BEKTa 3aLUTHDY.

C wmenpio obecrieueHust Oe3aBapuifHON pPabOTHI  ANEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a AJICKTPOXO3AHWCTBO Ha OOBEKTE 3allUThl PEKOMEHYETCS BECTH
KypHaJ, B KOTOPOM YKa3bIBAIOTCA:

nepeyeHb KOHTPOIUPYEMOTO 3JIEKTPOOOOPYAOBaAHNS;

JaTa MPOBEPKU COCTOSHUS TIOKAPHOH 0€30MaCHOCTHU AIIEKTPOOOOPYI0BAHMS;

pe3yJIbTaThl MPOBEPKH COCTOSIHUS €ro MOXKapHOH 0€301acHOCTH, W3MEHEHUs
COCTOSIHMSI TIOXKAapHOM 0€30IacHOCTH  3JIEKTPOOOOPYJOBaHMSI 10 CPAaBHEHUIO C
pe3ysbTaTaMu Npeablayel MPOBEPKH;

OPEIIPUHATBIE MEpPbl IO MOBBIIIEHUIO YPOBHSA MOKapHOW 0€30macHOCTH
(mpoduitakTUYECKHE MEPONPUATHS, TEXHUYECKOE 00CITy)KUBAHNE, PEMOHT, 3AMEHA).

dopma BEJICHUS KypHaia npOoUIAKTUIECKIX OCMOTPOB
AIIEKTPOOOOPYIOBAHHS OIpeNessieTcsl PyKOBOAUTENeM OOBEeKTa 3alluThl. Benenue
KypHaima  NPOPHUIAKTUYECKUX  OCMOTPOB  DIEKTPOOOOPYIOBAHHUS  MOXKET
OCYIIECTBISITHCS B JIEKTPOHHOM BHJIE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh Tpaduk MPOoPUIaAKTHIECKIX
OCMOTPOB JIEKTPOOOOPYIOBAHHSL.

[leproanuHOCTb POBEICHHUS npoUIaKTUIECKUX oOcienoBaHui
PEKOMEHJIyeTCsl YCTAaHOBUTb B 3aBUCHUMOCTU OT COCTOSIHUSI OOBEKTa W CTENEeHU
OTBETCTBEHHOCTH, HO HE pexe 1 pasza B roa.

PekoMeHnayercss MPOBOAUTH BHEIUIAHOBOE MPOMIAKTHUECKOE 00CciIea0BaHNe
OTJEJIBHBIX 3JIEMEHTOB 3JIEKTPOOOOPYNOBaHUS TMOCIE KaXKIOTO MX PEMOHTa WIIU
3aMEHBI.

Pe3ynbpTaThl BHEMIAHOBOTO OOCIIEAOBAHUS 3aHOCITCS B JKypHal C yKa3aHHEM
MPUYUHBI 00CTIEIOBAHUS.

Pekomengyercss mepen TMpOBEIEHHWEM OYEPETHOTO WM BHEIJIAHOBOTO
oOcCieToBaHUSI O3HAKOMHUTHCS C JAHHBIMU TMPEIbIAYIIET0 OO0CIeqoBaHUs. ITO
MIO3BOJIUT MPOCTIEAUTh TUHAMUKY TIOKapHON 0€30MacHOCTH AJIEKTPOOOOPYIOBAHUS U

CBOEBPEMEHHO MPEIOTBPATUTH MOKAPOOTACHYIO CUTYAIIUIO.
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B coorBerctBuu ¢ mnynktom 37 IITD mnortpeOutenemM AOMKHBI OBITH
COCTABJICHbl U YTBEPKICHBl PYKOBOJIUTEJIEM WJIM WHBIM YIIOJHOMOYEHHBIM JIMIIOM
noTpeOuTENsT - IOPUAMYECKOTO Juma (MoTpeduTeneM - HWHIAWBHAYAIbHBIM
MpeANnpuHAMATENIEM WM (U3HYECKUM JIMIIOM) Tpadukd OCMOTpOB W 00X0/0OB
o0opyIoBaHUS, 3TaHUN
Y COOPY’KEHUU 3IEKTPOYCTAHOBOK NOTPEOUTES.

HenocpeactBeHHo  mpo(UIAKTUYECKUH  OCMOTP  3JEKTPOOOOpPYAOBaHUA
MPOBOJUT KBAIU(PUIIMPOBAHHBIA  CIEUUATUCT OOCTY>KUBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOXO03MCTBO HA OOBEKTE.

Bce onepammu ¢ anekTpoodopyaoBaHUEM (MOHTaX aIllapaToB dJIEKTPUUECKOM
3aIllUThI, TEPMOMHAUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUUECKOE OOCTyKUBaHUE,
PEMOHT, 3aMeHa) JIOJDKHBI MPOBOJUTH KBaJIU(UIMPOBAHHBIE  CIECIIMAIUCTHI

06CHy}I(HBaIOIHeﬁ OopraHusaluu.

3.2. [IpopunakTHYEeCKHUEe MEPONIPUATHSA

K mnpodpunaktuyeckum MEpONPUITHSIM MO MNPEAYNPEKICHUIO TOKapOB
OT 3JIEKTPOOOOPYAOBAHMS KUIIBIX U OOLIECTBEHHBIX 3aHUM CIIEyeT OTHECTH:

- IEPUOJNYECKUI KOHTPOJIb COCTOSIHUS M pabOTOCIOCOOHOCTH amnmnapaToB
3aILUTBI DJIEKTPUUECKOU CETH;

- IPUMEHEHNE TEPMONHIUKATOPOB U MEPUOINYECKUN KOHTPOJIb UX COCTOSHMUS;

- IPUMEHEHNE TEPMOCUCTEM;

- IEPUONYECKOE IIPOBEJCHUE TEIIOBU3UOHHOMN JUArHOCTUKH
HKCILUTYaTUPYEMOTO 3JIEKTPOOOOPYA0BaAHNUS;

- KOHTPOJIb COCTOSIHUS UCIOJIb3YEMBIX 3JIEKTPONPUOOPOB, SJIEKTPONPOBOAKU U
AIEKTPOYCTAHOBOYHBIX U3JIECIIHAMN.

Ilpumenenue mepmounouKamopos

Ilepen  mepBUYHOM  YCTAaHOBKOM  TEPMOUHIMKATOPOB  HA  DJIEMEHTHI
AIEKTPOOOOPYI0BAHUS HEO00X0IUMO COOCTBEHHHKY AIEKTPOYCTAHOBKU
WIM  JKCIUTyaTUPYIOLIEH  OpraHuM3alud  pa3padoTarb  MPOEKT  MOHTaXa

TCPMOHNHIUKATOPOB C YKa3aHHUECM TOYCK UX MOHTAKa U THUIIOB.
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[IpoekT MOHTaxa TEPMOMHAUKATOPOB PEKOMEH]IYETCSl BKJIIOYUThH B MEPEUYCHD
OCHOBHOM TEXHHYECKOU JOKYMEHTAIUHU 3alUIIAeMOU AJIEKTPOYCTAHOBKH.

[IpoekT MoOHTaka TEPMOUHIUKATOPOB CTAHOBUTCS YaCThIO IPOCKTHOMN
nokymeHTtauu. B coorBercTBum ¢ myHkTom 2.1 TII1P, BB€A€HHBIM MOCTAaHOBICHUEM
[TpaButensctBa Poccuiickoit ®enepanuun ot 24 oktsa0ps 2022 roma Ne 1885,
AKCILTyaTaIio 3/JaHui B COOTBETCTBHH C TPEOOBAHUSIMH MPOCKTHOMN TOKYMEHTAIIUN
oOecrieynBaeT PyKOBOIUTETH OpTraHU3AIINH.

[Ipu nmocnenyromieM TPOBENCHUM  PEMOHTHBIX paboOT ¢ 3aMeHOM
TEPMOUHIUKATOPOB HEOOXOAMMO OCYIIECTBISATh B COOTBETCTBUU C TPeOOBAHUSIMH,
pa3paboOTaHHOTO MPOEKTa MOHTAXA.

YcTaHOBKY ~ TEPMOMHJIUKATOPOB  JODKEH  MPOU3BOJUTH  IEPCOHAI,
JOMYIIEHHBI K paboTe B JACUCTBYIOIIMX JJIEKTPOYCTAHOBKAX, HWMEIOIIUNA
HE0OXOMMbIC 3HAHUS U HABBIKM MOHTa)Ka TEPMOUHIUKATOPOB.

MoHTaX TEPMOWHAUKATOPOB, CIIEAyeT MPOW3BOAUTh HA OTKIFOYCHHOM
AJIEKTPOOOOPYIOBaHUN (HAIPUMEP, BHIBEACHHOM B PEMOHT, MPH IMEPUOIUYECKOM
WM BHEIUJIAHOBOM TEXHUYECKOM OOCIY>KMBaHUU U T.1.) ¢ coOmoneHuem [lpasun
10 OXpaHEe TPY/ia MPH IKCILUTyaTalllN IEKTPOYCTAHOBOK.

TepMOMHIUKATOPBI, MPEUMYIIIECTBEHHO, CICAyeT pa3MellaTh Ha KOHTAKTHBIX
COCIMHEHUSAX W  KOHTaKTaX paclpeleNuTeIbHbIX  YCTPONCTB;  JOMYCTUMO
pa3MeIlleHHe Ha KOpIycaxX HEKOTOPOTo AJIEKTPOOOOPYNOBAaHMS, a TaKKe HHBIX
AIIEMEHTaX AJIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeNIaTh TaK, YTOOBI OHU OBLIM XOPOIIO
BUJIHBI TP  BU3YyaJbHOM KOHTPOJIE COCTOSIHMSI TIOKapHOW  ©e30macHOCTU
AJIEKTPOOOOPYIOBaHUS, B YACTHOCTH, TEPMOUHIUKATOPHBIC HAKICHKH CIEAyeT
pa3MeImaTh TakuM 00pa3oM, YTOOBI TEPMOWHIWKATOPHBIE METKH TEMIIEPaTypHOM
IKajabl ObUIM XOPOIIO BHWAHBI TPH TPOBEICHWHW BH3YyaJIbHOTO  OCMOTpA
AIEKTPOOOOPY0BaAHUS.

[Ipu pa3MemieHUd TEPMOMHIMKATOPOB  CleAyeT M30eraTb KOHTAKTa
WX TIOBEPXHOCTH C DJIEMEHTaMH, KOTOpPBIE CIIOCOOHBI BBI3BATH WX IOBPEKICHUC

B PC3YJIbTATC MCXAHNYCCKOTO BOBI[GﬁCTBHH.
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[leper MOHTa)KOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOUMO IMPOU3BECTH UX
BHEUIHUM OCMOTp Ha MpEAMET OTCYTCTBHUSI MOBPEXJIEHUN. TepMOMHIMKATOpPHBIE
METKH TEMIIEpaTypHOI IIKaJIbl HAaKJIEUKU HE JOJDKHBI UMETh OTMETOK JOCTHKEHUS
HA3HAYEHHBIX TEMIIepaTyp (He AOJHKHO ObITh U3MEHEHHUS LIBETA METOK).

Hanecenne TepMOMHIWKATOPOB HEOOXOJUMO TMPOU3BOJIUTH B COOTBETCTBUU
C MHCTPYKILHMEH 10 IKCILTyaTallii TEPMOMHANKATOPA.

B nponecce MOHTa)ka HE JOIYCKAeTCs:

- MEXaHUYECKOE MOBPEXKICHUE TEPMOUHIMKATOPHON HAKIICHKH;

- HAHECEHHE TEPMOMHJIMKATOPOB Ha 3JEMEHTHl  3JIEKTPOOOOpYI0BaHMUS,
HaXOJAIIMECS IO/ HANIPSKEHUEM;

- pa3MelIeHUEe  TEPMOMHAMKATOPOB B  HEMOCPEJICTBEHHOW  Oin30CTH
OT HarpeBaTeNbHbIX IPHUOOPOB.

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

CocTositHue TEPMOUHIMKATOPOB CJEAYET MPOBEPITh IMYTEM BHU3YaJIbHOTO
OCMOTpa IEKTPOOOOPYIOBAHUS C COOJIIOICHUEM TPpeOOBaHUM MTpaBUII OXpaHbl TPY/ia
(B mepuo/1 BBINIOJIHEHUS TJIaHOBBIX, BHEMJIAHOBBIX OCMOTPOB, B IEPHO/I BHIMOTHEHUS
PEMOHTHBIX padoT).

IlepnonnuHOCTH ocMOTpa 3JIEKTPOOOOPYI0BaHMS, 3aIMIIEHHOTO
TEPMOMHINKATOPAMH,  yCTaHABIMBACTCS  OPraHU3aLMOHHO-PACHOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKAa  D3JIEKTPOYCTAHOBKM  WJM  3KCIUIyaTHpYOIIEH
OpTraHU3AIMECH.

[Ipu mpoBeneHNN BU3YyaJbHOTO OCMOTpPa 0c000€ BHHUMAHUE CIEAYET YIENAThb
OTCYTCTBUIO MEXaHWYECKHUX TOBPEXKACHUI TEPMOMHAMKATOPOB, MX OTKICHBAHUIO
WM OTCIauBaHUIO, CPaOdATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM ISl BbIBOJ@ OOOPYJOBaHUSI B PEMOHT SIBJISIETCS IMPEBBIIICHUE
TEMIIepaTyphl JIEMEHTOB 3JIEKTPOOOOPYT0BAHHUS.

[Ipodunaktuyeckne MeponpusTUs NpPeACTaBICHbI B TA0IUIE 3.
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IMpodpunakruyeckue MeponIpusaTHA

Taoauna 3

Texaunueckue
cpeacTsBa

IIpoduiakruyeckoe MeponpusiTue

Pexomennyemast
NePUOIHYHOCTh

JeiicTBusi Ipu 00HAPYKEHUH
HEHCIIPABHOCTH

ABTOMaTHYECKHE
BBIKJIFOYATENN

BusyanbHslil 0cMOTP.

He nomxHO ObITH Aedopmainuu Kopiyca, U3MEHEHUs
[BETa M OIUIABJICHUS W30JSIMUA TIPOBOOB, CJEIOB
neperpena (M3MEHEHHUS [[BETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBHSI ~ IAapaMETPOB  armapara,
yKa3aHHON B MapKHPOBKE MapaMeTpaM JJIEKTPUUYECKOM
CEeTH 1O HANPSIKCHUIO U TOKY.

ITpoBepka paboTOCIIOCOOHOCTH.

1 pa3 B 3 mecsua

[Ipu oOHapykeHUU HEUCIPABHOCTHU IPOU3BECTH
3aMeHy almnapara

VYcrpolicTBa  3alUThI
i QepeHInanbHOTO
TOKa

BusyanbHblii 0cCMOTP.

He nomxno OBITH nedopmammu KoOpIyca, M3MEHEHUS
[[BETa M OIUIABJICHUSA MW30JILUU IIPOBOJOB, CIEN0B
neperpeBa (MU3MEHEHHUs [IBE€Ta) KOHTAKTOB.

[IpoBepka  COOTBETCTBHSI  MapaMEeTpOB  ammapara,
YKa3aHHOM B MAapKHMpOBKE IapaMeTpaM JIEKTPUYECKOU
CeTH M0 HaNpsHKEHUIo, TOKYy, IuddepeHnanbHOMY
TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIIKH
«Tect». IIpn Haxkatuu Ha KHONKY «TecT» yCTpOHCTBO
JIOJDKHO CpadoTaTh.

1 pa3 B 3 mecsia

[Ipu oOHapy>KeHUU HEUCIPABHOCTHU MPOU3BECTH
3aMEHYy yCTPOMCTBA

VYcerpolictBa  3alIUThI
OT JyroBoro mnpo6os
(McKpeHus)

BusyanbHslii 0cMOTD.
He nomxHO OBITH JedopManuu KOpIyca, W3MEHEHHs

[[BeTa M OIUIaBJIEHUS H30JIALUU TPOBOJIOB, CIEI0B
neperpeBa (M3MEHEHUS 1[BeTa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  TapaMeTpOB  ammapara,

YKa3aHHON B MAapKHpOBKE IapaMeTpaM IEKTPUYECKOU
CETH T10 HaNPsHKEHHIO, TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH C IMOMOIIBIO KHOIKH
«Tect» wiM mnpu MOMOUIM TECTOBOTO YCTPOMCTBA,
BXOJIIIET0 B KOMIUIEKT nocTaBkH. Ilpu Haxaruum Ha

1 pa3 B 3 mecsua

[Ipn oOHapy>keHUU HEUCIPABHOCTU MPOU3BECTH
3aMEHy YCTPOUCTBa
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Texnuueckue Pexomenagyemas JeiicTBus Npu 00HAPY:KEHUHU
IIpopuiakruyeckoe MeponpusiTue
Cpe/CTBa NepHOIUYHOCTh HEMCIPABHOCTH
kHonky «Tect» ycTpolcTBO JOMKHO cpaboTath.
IIpn BKIIOYEHUH TECTOBOIO YCTPOMCTBA B PO3ETKY
3alUIIIaeMOIl 1IeTIH YCTPOMCTBO AOKHO CpabOTaTh.
VYerpoiictBa  3anuThl | BusyanbHbiil ocMOTp. 1 paz B 3 mecsia | [Ipu oOHapy’>KeHUH HEUCITPABHOCTH MPOU3BECTH

OT IICPCHAITPSXKCHU A

He pomxno OBITH nedopmamuu KoOpiyca, U3MEHEHUS

[[BETa M OIUIaBIICHUS H30JIALUU TPOBOJIOB, CIEAOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  MapaMeTpOB  ammapara,

YKa3aHHOM B MapKHPOBKE IIapaMeTpaM 3JIEKTPUYECKOU
CETH 110 HANPSKEHUIO, TOKY.

3aMEHYy yCTPOMCTBA

TepMonHIUKATOPBI BusyansHelil 0cMOTP. 1 pa3 B 3 mecsna | Ilpu oOHapyKeHUHU MEXaHUYECKUX

OTcyTcTBHE MEXAaHUYECKUX TTOBPEKIACHUM. HIOBPEXICHUN WIH UCTCYCHUS CpoKa

[TpoBepka CpOKOB IKCILIyaTallud TEPMOUHIUKATOPOB B JKCILTyaTaluu IIPOU3BECTU 3aMeHy

COOTBETCTBUU C JOKYMEHTALUEH U3rOTOBUTEIIS. TEPMOUHIUKATOPA.

OTtcyTcTBHE U3MEHEHUS 1[B€Ta TEPMOUHIUKATOPOB. B ciydae WU3MEHEHUS LBETa
TEPMOUHIANKATOPAIIPOU3BECTH  ACUCTBHUS IO
pasmeny 4.3  HACTOAIIUX  METOJUYECKHUX
PEKOMEH TalUil.

Tepmocucremsl BusyanbHelil 0cMOTP. 1 pa3 B 3 mecsina | Ilpu 0oOHapyKeHUHN MEXaHUYECKUX

OTtcyTcTBHE MEXAaHUYECKUX NTOBPEKICHUI TaTYUKOB. HIOBPEXICHUN WIH UCTEYEHUS CpoKa

[IpoBepka CpOKOB  OJKCIUTyaTalMd  JaTYUKOB B 9KCIUTyaTalluy MPOU3BECTH 3aMEHY JaTUHUKOB.

COOTBETCTBUU C JOKYMEHTALUEN U3rOTOBUTEIIS.

OtcyTtcTBHE WU3MEHEHUs 1BeTa OTLJIaBJICHUH,

nedopMaruu.

TennoBuznoHHas ITpoussectu TEIJIOBU3HOHHYIO nuarHoctuky | He pexe 1 pazaB | [lo pe3ysbTataM TENJIOBU3MOHHOTO
JMarHOCTHKA AKCILITyaTUPYEMOTO 3JEKTPOOOOpYA0BaHUS B roJ o0ce10BaHUS COCTaBISETCS POTOKO.

COOTBETCTBUM C [6] wmnaM Jpyrod arrecTOBaHHOU
METOJMKOMN TEIUIOBU3MOHHOM TMarHOCTHUKHU.

IIpoTokon HOMKEH COAEpKaTh CIELYIOLIYIO
nHpopmanuo:
- HAUMEHOBaHUE U
HUCITOJTHUTCIIA,

ajapec  OpraHu3aluu-
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Texunueckue
cpeacTBa

IIpopuiakruyeckoe MeponpusiTue

Pexomennyemas
NMEePUOAUYHOCTD

HeiicTBus IpU 00HAPYKEHUH
HEMCIPABHOCTH

- HOMEp JIMICH3WU ¢  aKKpeIuTaluu  Ha
IpOBEJCHHE JAaHHOIO BUAA PadOT ¢ yKa3aHHEM
JaThl  BBIJAYM, PETUCTPAIMIOHHOTO HOMEpa,
HAaMMEHOBAHUS OpraHa BBIIABIIETO JTUIECH3UIO U
MIPOBOIUBIIIETO aKKpeIUTAIHIO, Cpoka
JICHUCTBUS;

- HOMEp OT4YeTa, HOMEp OJK3eMIUIpa u JaTy
(cpokw) rpoBeAcHUS PabOTHI;

- HAUMEHOBaHUE OOCJICIOBAaHHOTO OOBEKTAa H
€ro ajipec;

- CIUCOK  HCIOJHUTEIEH  C  yKa3aHUeM
KBTI (UKALIVH;

- TIEpEYECHb CpEIICTB M3MEPEHUI
UCIIONB30BAHHBIX  MPH  OOCIENOBaHHH, C
yKa3aHHUEM JaThl TIOBEPKU;

- Ienb oOcneoBanus (OmpeAeNeHue MoXKapHOM
OMACHOCTH) U 0OBEKTHI 00cie0BaHUs (yKa3aTh
KaKoe AIIEKTPOOOOPYIOBAaHUE 3/1aHUA
MOBEPTATIOCH OOCIIETOBAHUIO);

- XapaKTepUCTUKU OOBEKTOB  0OOCIEOBaHUS

(cocTosiHME ANEKTPOoOOOpyI0BaHUS,
HanpsOKEHUE, TOK HArPYy3KHU U T.11.);

- pe3yJIbTaThI o0cIeoBaHMS (crenenp
neEeKTHOCTH (TToxapHoOi OITaCHOCTH),

TEPMOrpaMMbI )51 COOTBCTCTBYIOIIIHE UM
(dboTon300paxeHus, COUCOK JePEeKTOB  TIO
CTETEeHHU UX MOXKApHOM OaCHOCTH).
CopepxaHrie MPOTOKOJIA MOXKET JOTMOJHSITHCS B
3aBUCHMOCTH OT 00CJIeTyeMOT0 00BEKTa.
PaspuBmimecs gedexktel M AedekThl  Ha
HavyaJILHOU CTagun pa3BUTUA PCKOMCHIOBAHO
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TexHuueckue Pexomennyemas HeiicTBus IpU 00HAPYKEHUH
IIpopuiakruyeckoe MeponpusiTue
Cpe/CTBa NepHOIUYHOCTh HEHCIIPABHOCTH

YCTPaHATh B XOJA€ IJJAHOBOTO OTKIIFOYEHUS
AEKTPOOOOPYTOBAHUS.
B cnyuyae oOHapykeHUs 30HBI C aHOMAaJIbHBIM
[10’KapOONacCHbIM IOBBILIEHUEM TEMIIEPATYPbI
MpOM3BECTH  JAeHCTBUS mo  pasumeny 4.3
HACTOSAILMX METOJIUYECKUX PEKOMEHIALINH.

DKcmtyaTupyemble Busyanphblii OCMOTD AIIEKTPONIPUOOPOB u | Ilepen xaxapim | [Ipy oOHapyX eHUM HEUCHPABHOCTH BBIBECTH

ANEKTPOIPUOOPHI U | DJIIGKTPOYCTAHOBOYHBIX  M3JENUNA  (DJIEKTPUUYECKUX BKJIFOYEHUEM npubop U3 IKCILTyaTaIUH.

AJIEKTPOYCTAaHOBOYHBIE | PO3ETOK). anekTponpudopa | [IponsBecTu peMOHT WM 3aMEHY HEUCIIPAaBHOTO

n3/enus He nomxHO OBITH Aedopmanuu KoOpryca, W3MEHEHUs U BO BpeMs ANEKTPOOOOPYAOBAHUS.

[[BETAa M OIUIABJICHUS M30JSLUU MPOBOJOB U IIHYPOB | 3KCIULyaTalllH

IMUTaHUS,
KOHTaKTOB.
He nomkHO OBITH MOBPEKACHHUS W30JISAIUU MHTAIOIINAX
MPOBOJIOB ¥ IIHYPOB NUTAHHUSI.

PoseTtkn [OMKHBI OBITH HANEKHO 3aKperieHbl, He
JOJKHBI HMMETh  OINIAaBJIEHMHM HW  MEXaHHMYeCKUX
MTOBPEXKIACHUM.

[IpoBepka COOTBETCTBUSI MapaMETPOB AIEKTPONPUOOpa,
YKa3aHHOM B MapKUPOBKE MapameTrpaM 3JIEKTPUYECKON
CETH IO HAMPSIKEHUIO U TOKY.

Hcnonp30BaTh ANEKTPONPUOOpP MO HA3HAYEHHUIO B
COOTBETCTBUU C MHCTPYKIMEH MO AKCILTyaTalllH.

CleoB meperpeBa (M3MEHEHHUs IIBETA)
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Konmpons cocmoanua cucmemol 3a3emneHus

B mponecce skcruryaranyu 3JEKTPOYCTaHOBOK BO3MOXKHO BO3HHKHOBEHHE
HEUCIIPABHOCTEW Y aBAPUMHBIX CUTYAIUM, IPUBOIAIIMX K TOKOBBIM yTeukaMm. B 3Toun
CBSI3HM, B KaXJOM JOME JOJDKHBI BBITIOJHATHCS 3AIIUTHBIE MEPONPUATHS, OJHUM W3
KOTOPBIX SABJISETCS KOHTYp 3azemiieHus. OH oOecreyuBaeT 3alllUTy JIIOJEH OT
MOpaXEHUSI DJIEKTPOTOKOM, a IPUOOPBI U 000PYyIOBAaHUE OT MEPEnaioB HAMPSKEHNUS.
KoHTyp 3a3emiieHMS, MOXET YCTAHABIMBATHCS OTACIBHO WJIM COBMECTHO C
YCTPOMCTBaMM 3alIUTHOTO OTKJIOUeHHs. KOHTyp 3a3eMiIeHHSI MOHTHUPYETCS B
cootBeTcTBUM C [TYD.

B cootBerctBum ¢ I1YD nis neneil opranu3anuy KOHTypa 3a3€MJIEHUS MOYKHO
BOCIIOJIb30BATbCA E€CTECTBEHHBIMM 3a3€MJIMTEIIIMHM, HAIPUMEpP, PaCIOJIOKEHHBIMU
PAIOM METANIMYECKUMH U KeJIe300€TOHHBIMU KOHCTPYKIUsAMU. bombinas gacTs ux
MMOBEPXHOCTH JIOJDKHA KOHTAaKTUPOBaTh C TIpyHTOM. B cBow ouepens, IIYD
yCTaHaBJIMBAET, YTO M3JENUS W3 KENe300€TOHA, HAXOMSIIUECS IMOJ] HaIpsHKEHHEM,
TpyOONPOBOABI ISl TPAHCHOPTUPOBKU TOPIOYUX BEIIECTB, TPyObl KaHAIU3ALUU U
OTOIUIEHUSI HE MOT'YT IPUMEHSATHCS B KOHTYPE 3a3€MJICHHUS.

3anpemaeTcss yCTaHABIMBATH 3a3€MIICHUE B KAMEHHUCTBIX WJIIM CKaJbHBIX
TPYHTaX, TMOCKOJIbKY OHH SIBJISIOTCS NPOBOAHMKAMH TOKa M 00Jagar0T HHU3KUM
COIIPOTHUBIICHUEM.

HckyccTBeHHBIE 3a3€MITUTENN MPEJICTABISIOT COO0M CUCTEMY METAINTMYECKUX
KOHCTPYKLUH, pa3MEILEHHBIX B 3eMJI€, Ha ONPEACIICHHBIX PACCTOSIHUIX MEXIY CO00i
Y HE3HAYUTEIBHOM YIAJIEHUH OT OOBEKTA 3allUTHI.

JIns M3roTOBJIEHUSI UCKYCCTBEHHBIX 3a3€MJIMTENICH INPUMEHSIIOTCS: KPYTJIbIE
NPYTKHA, TPYObl pa3HOTO CEYEHUs U Yrojku. B HOpPMATUBHBIX JTOKYMEHTax
ONPENEIACTC MUHUMAJIBHO JOIIYyCTUMOE CEYEHUE 3a3€MIIMTEINICH, KOTOPOE TOJIKHO
YUHUTBIBAThCS TpHU BbIOOpe MarepuanoB. Tak, sl mpyTa, OLMHKOBAHHOTO ATOT
napaMeTp COCTaBIsieT 6 MM, Ul TIPyTa M3 OOBIYHOTO YepHOro Meramia — 10 M2, a
NI TIPAMOYTobHOro mnpokara — 48 mm? CrTeHkM Tpy® WIM IOJKH CTalbHBIX
MPOKATOB BHIOMPAIOTCA ¢ MUHUMAJIBHON TOJIIMHON 4 MM.

3a0uThie ANEKTPOABI COSTUHSIOTCS MEXIY COO0M TOHKOM CTadbHON MOJIOCOH,

TOJINIMHOWN HE MeHee 4 MM.
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3anpemaeTcss HUCIMOJIb30BaTh B KAueCTBE 3a3eMIIIONIMX IMPOBOJHUKOB H
3a3eMIInTeNel MpoPpUIbHy0 apMaTypy. ITO CBSI3aHO C KaJIEHBIM HapY>KHBIM CIIOEM,
UMEIONIMMCSI BO BCEX W3ACIUAX OTOro Tuma. B  pe3ynpTaTe, Hapylraercs
pacmpesieieHue TOKa MO CEYEHHI0, a MPOIECC OKHUCICHUS MPOUCXOTUT HAMHOTO
owIcTpEe.

CoenuHeHnue JeTaneid H3 IMpoKaTa YEPHOTO MeTalljla OCYIIECTBIIACTCS
¢ momoIsto cBapku. CTallbHas MoJIoca MPUBAPUBACTCS K KOHIIAM 3a0UTHIX B 3€MITIO
aNeKTpooB. He  momyckaercs — MCTHONIB30BAaHUE  OONTOBBIX  COCTUHEHHMH,
T.K. OHH OBICTPO OKHCIISIFOTCSA. B pesynbrare, KOHTAKT TEPSCTCS, U 3a3EMIISIOIIHMA
KOHTYp HauumHaeT paborath HedpdekTuBHO. [I0 OKOHYAHHM BCEX CBAPOUYHBIX padoOT
MecTa CBapKh 00padaThIBAIOTCS CIEIUATbHBIMH AHTHKOPPO3WWHBIMH COCTaBaMH.
st 9TUX 1ened Henb3s MCIOJIb30BaTh KPAacKy, MOCKOJBKY OHA HapylIaeT CBS3b
MeTaJljia ¢ 3eMJIEH M cucTeMa 3a3eMJICHUS He OyIeT paboTaTh.

Henp3st mpou3BoIUTh OKpAcKy 3a3eMIIMTENECH WM HAHOCUTh Ha HUX JPYrHe
MOKPBITHS, CTIOCOOCTBYIOIINE CHUKEHUIO MpoBoAuMOCcTH. OMHAKO TOJ JEeHCTBHEM
KOPPO3HH TOJIIIMHA CTAJBHBIX JETallel MOCTENEHHO CHIbKaeTcs. [loaTomy ceuenue
NEKTpPOJa  MoAOUpaeTCs C  ONpEACNICHHBIM  3amacoM. TakuM — 00paszom,
o0ecrneunBaeTcs JOCTATOYHO MPOJOHKUTENbHAS IKCIUTyaTalHsl KOHTypa 3a3eMIICHUSI.

Ecim  xoHTyp 3a3emieHuss J0oMa COEIUHSETCS C  KOHCTPYKIIHSIMH,
PacroJIOKCHHBIMUA B YCIIOBUSX arpeCCUBHOW Cpeibl, OHU JOHKHBI OBITH 3alTUIICHBI
CHEIUATBHBIM MOKPHITHEM.

CymiecTByI0T HaOOPHI 3a3eMITUTENEH 3aBOACKOTO U3TOTOBICHUS, COCTOSIINE U3
HEIBHOTSIHYTHIX IITHIPEN, TOKPBITHIX MEIBIO.

Bce 3azemuisromye mpoBOIHMKH MOAKIIOYAIOTCS K €AMHOMN IUHE 3a3eMJICHHUS,
UCIIOJIb3yeMoi is KoMMmyTaruu. Cama IIMHA SBISETCS OJIHUM U3 JJIEMEHTOB
pacmpeAeNMTENbHOTO NUTA U 3aKPETUIAETCS HEMOCPEACTBEHHO HA €r0 CTEHKE.

J1JTs TIOJTHOM TapaHTUU PEKOMEHAYETCS BBI3BIBAThH CICITUATMCTOB, OHU JOJKHBI
COCTaBHUTH aKT MPOBEPKU. OTBETCTBEHHOCTH 3 BBIMOJIHEHHBIC PAOOTHI HECET TOJIBKO
WCITOJTHUTEITD.

BBITOBBIME AJIEKTPOM3MEPUTEILHBIMU TIpHOOpaMu 3aMepUTh IP(HEKTUBHOCTh
3a3¢MJICHUS HEBO3MOXHO, HAg0 HWMETh COBPEMCHHBIC 3JICKTPOHHBIC YCTPOWCTBA,

TCXHUYCCKHEC BO3MOKHOCTH KOTOPLBIX AAXOT BO3MOKXHOCTD 3aMCPATh TAKUC JAHHBIC.
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J1J1sl 4aCTHBIX JOMOB COIMPOTUBIICHUE TOKA HE MOKET MpeBbIIaTh 4 OM.

[IpaBuna TEXHUYECKOM SKCIUTyaTallud 3JIEKTPOYCTAHOBOK IOTpeOUTENEH,
yTBepxkaAeHHbIe [Ipukazom Munsnepro Poccum ot 13.01.2003 Ne 6 ycTaHaBiamBarOT
clieyIolre TpeOOBaHMs K 3a3eMJISIOIIUM YCTPOHCTBAM U UX MPOPUITAKTHKE:

- 3a3eMJIAIONIME YCTpPOWMCTBA JIOJDKHBI COOTBETCTBOBATh TpPeOOBaHUAM
rOCYJapCTBEHHBIX  CTAHIApTOB,  MpaBWJ  YCTPOMCTBA  3IJIEKTPOYCTAHOBOK,
CTPOUTEIBHBIX HOPM U MpPaBUJ U JIPYTUX HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB,
oOecreunBaTh yCIOBHUS 0€30MaCHOCTU JIIOJIEH, IKCILTYyaTallMOHHbBIE PEKUMBI PaOOThI
Y 3aI0UTY 3JEKTPOYCTAHOBOK;

- IPUCOCIMHEHHE 3a3¢MJLIIOIIMX IPOBOJHHUKOB K  3a3€MIIMTENI W
3a3eMJISIIOIMM KOHCTPYKLMSM JIOJDKHO OBITh BBIIIOJIHEHO CBapKoOil, a K TJIaBHOMY
3a3eMIISIOILEMY 3aKUMY, KOpIlycaM ammaparoB, MaliMH U onopam BJI — GontoBeiM
coenruHeHHeM (g o0ecrnedyeHHs BO3MOYKHOCTH TMPOM3BOJICTBA  HU3MEPEHHM).
KoHTakTHBIE COEIMHEHUS JOJDKHBI OTBEYaTh TPEeOOBAaHUSAM TIOCYJApCTBEHHBIX
CTaHAapTOB;

- OTKpPBITO IPOJIOKEHHBbIE 3a3€MJIAIOIIME TPOBOJHUKH JOJDKHBI OBITh
IIPENOXPAHEHBI OT KOPPO3UHU U OKPAILIEHBI B YEPHBIH 1IBET;

- I ONpEeNEeNIEeHUs] TEXHUYECKOTO COCTOSHHMS 3a3€MIISIIOLIET0 yCTPOMCTBA
JOJDKHBI  TIPOBOJUTBHCS  BU3yaJbHBIE OCMOTPBI  BHJIMMOM 4YacTH, OCMOTPBI
3a3€MJISIFOLLETO  YCTPOMCTBA C BBIOOPOYHBIM BCKPBITHEM TpPYHTAa, HW3MEpPEHUE
[IapamMeTpOB 3a3€MJIIOIIETO YCTPOMCTBA B COOTBETCTBUM C HOPMAMH HMCIBITAHUS
AIEKTPOOOOPYOBAHUS;

- BU3YaJbHbIE OCMOTPBI BUAMMOW YaCTH 3a3€MJIIOILIETO YCTPOMCTBA JOJIKHBI
IIPOU3BOAMTHCS MO rpaduKy, HO HE pexe | paza B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saictBo  [lorpeburens wuiam paOOTHUKOM, WM  YIOJHOMOYEHHBIM.
[Ipyn ocMOTpe OLIEHUBAETCSl COCTOSIHUE KOHTAKTHBIX COCIMHEHUNA MEXIY 3allUTHBIM
MPOBOJHUKOM U O0OpYJOBAaHHEM, HAJIUYME€ AHTUKOPPO3MOHHOIO MOKPBITHS,
OTCYTCTBUE OOPBIBOB,;

- QI ONpEeNeNICHUs] TEXHUYECKOTO COCTOSHMS 3a3eMIISIIOIIET0 yCTPOMCTBA
B COOTBETCTBUM C HOPMaMH HCHBITAHUH  3JIEKTPOOOOPYAOBAaHUS  JIOJKHBI
MPOU3BOJAUTHCS:

HU3MCPCHHC COIIPOTHUBIICHUA 3a3CMIIAIOIICTO YCTpOﬁCTBa;
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U3MEpPEHHE  HANpsDKEHUST  NPUKOCHOBEHMS (B DJIEKTPOYCTaHOBKaX,
3a3€MJISIIOILEE YCTPOMCTBO KOTOPBIX BBIIIOJIHEHO MO HOPMaM Ha HamlpsyKeHHE
IPUKOCHOBEHUS), MPOBEPKA HANUYMS LEMH MEXAY 3a3eMIIIIOIIMM YCTPONHCTBOM
U 3a3€MJSIEMBIMH 3JIEMEHTaMU, a TAKXKE COEJUHEHUN E€CTECTBEHHBIX 3a3€MIIMTENICH
C 3a36MJIIIOLIUM YCTPOMCTBOM,;

U3MEPEHHE TOKOB KOPOTKOTO 3aMBIKAHUS JJIEKTPOYCTAHOBKH, IPOBEpPKa
COCTOSIHMSI IPOOUBHBIX IIPEIOXPAHUTENIEH;

U3MEPEHUE YACIBHOIO COIPOTHUBIICHHUS TpPyHTa B pPallOHE 3a3eMIIIOIIETO
YCTPOWCTBA;

- W3MEpPEHUs I[apaMeTpOB 3a3€MIBIIOIIMX YCTPOWCTB - COINPOTHUBIICHHE
3a3eMJISIFOLLET0 YCTPOMCTBA, HANIPSHKEHUE MPUKOCHOBEHHMSI, POBEPKA HAIMYHUS LIETIH
MEXIY 3a3€MIIMTEISIMUA U 3a3€MISIEMBIMH JIEMEHTAMU - IIPOU3BOJSTCS TAKXKE ITOCIIE
PEKOHCTPYKIIMM M PEMOHTa 3a3€MJISIIOLIUMX YCTPOWCTB, MpU OOHAPYKEHHUH
paspylieHuss WIM  OepeKkpbITUs  u30isaTopoB  BJI  snexkrtpruueckor — Iyrow.
[Ipy HEOOXOIMMOCTH AOJKHBI NMPUHUMATHCA MEpHl MO JOBEACHUIO IapamMeTpOB
3a3€MJISIIOIUX YCTPOUCTB 10 HOPMATUBHBIX;

- IPU HCHOJB30BAHMM B  DJIEKTPOYCTAaHOBKE YCTPOMCTB  3alIUTHOIO
oTkioueHus (ganee - Y30) A0KHA OCYLIECTBISATHCSA €ro MPOBEPKa B COOTBETCTBUU
C  PEKOMEHJAUUsIMHU 3aBOJIa-U3TOTOBUTEIIS " HOPMaMH UCIIBITAaHUM
AIEKTPOOOOPYA0BaAHUS.

Buvioop kabenei

B cootrBercTBMM €O  CTaTUCTUKOM OCHOBHOW TMPUYMHOM  TOKAPOB
OT 3JEKTPOU3JCINN SBIAIOTCS dJeKTpuueckue kadenu. [loaromy, mis obecnieueHus
MOKAPHON 0€30MacHOCTH, HEOOXOAMMO MPABHIIBHO BHIOMPATH KaOENIbHbIE W3AETUs
10 TUITY UCIIOJIHEHHS U CEYEHUIO TOKONPOBOIALINX KHUIL.

[Ipu BbIOOpEe THNA HCHOJHEHUS Kabenel Juisi OOBEKTOB Pa3IMYHOTO
Ha3HAUYCHUsST MOXKHO BoOcmoJib3oBaThcsi TpeboBanusimu ['OCT 31565-2012, B
COOTBETCTBUU
C KOTOPbIM B HOPMAaTHBHOW JTOKYMEHTallMd HAa KaOelabHOE H3JeNHe AOHKHA ObITh
yKa3aHa o00JIacTh €ro NPUMEHEHHUs C Y4eTOM IOoKa3zaTejel OMacHOCTH M THIIA

ucrojgHeHus. B 1maHHOM craHjapTe mpuBeneHa Taonuia «lIpeumyliecTBeHHbIE
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oOmacTn IMPUMCHCHUA KaOCIIbHBIX I/ISIIGJII/Iﬁ C Y4YCTOM HX THIIA HCIIOJIHCHUI?

IIpeCTaBICHHAs B Ta0nuue 4.

Tadoauna 4

IIpenmymecTBeHHbIE 00JIACTH NPUMEHEHUSI Ka0eJbHbIX U3/1eJHi ¢

YY€TOM UX THIIA UCTIOJTHECHUH

Kiace
Tun ucnonHeHus o
KAGETBHOTO H3TENHS HOXKapHOM [penmymecTBeHHas 001aCTh IPUMEHEHHS
OIIaCHOCTH
Be3 obo3HaueHus 01.8.2.54 J71st OMTMHOYHOM MPOKIIAAKH B KAOEITBHBIX COOPYKEHHUIX U MPOU3BOJACTBEHHBIX
nomenieHusx. [ pynmnoBast npokiiagka pa3peiaeTcsi ToJIbKO B HApyKHBIX
3NEKTPOYCTAHOBKAX M IPOM3BOJICTBCHHBIX IIOMEICHUSX, T1¢ BO3MOXKHO JIUILb
HEePHOMIECKOE IPHCYTCTBIE 00CITYKHBAIOLIET0 EPCOHANIA, IPU STOM
HE0o0XO0MMO MPUMEHSTH TACCHBHYIO OTHE3AIHTY
Hr(A F/R) IM1a.8.2.5.4 |Jlns mpokiamku, ¢ yaeToM oObeMa roprodeii Harpy3Kku kadenel, B OTKPBITBIX
Hr(A) 1116.8.2.5.4 |KaOEIbHBIX COOPYKEHUAX (ICTAKA/IAX, FATIEPEAX) 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 o0beMa roproveil Harpy3ku kabeseid, BO BHyTPEHHUX
Hr(A)-LS 1116.8.2.2.2 |?7EKTPOYCTAHOBKAX, & TAKXKE B 3/IaHHAX, COOPYIKEHUSX M 3aKPHITHIX KaOEITbHBIX
ur(B)-LS [2.8.2202  |COOPYHEHIX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS [14.8.2.2.2
ur(A F/R)-HF IM1a.8.1.2.1 JLis mpoKITafKy, ¢ yaeToM o0beMa ToproUeii Harpy3ku kabeeil, BO BHYyTPEHHHIX
ur(A)-HF [116.8.1.2.1 |?7MeKkTpoycTaHOBKAX, a TAKKe B 3AaHUSIX U COOPYKEHHAX C MACCOBBIM
ur(B)-HF M2.812.1 npeObIBaHKEM JI0/IeH, B TOM 4Kciie B MHOTO()YHKIIMOHAIBHBIX BHICOTHBIX
(C)-HF H3.8.1'2.1 3MaHUSX U 3JaHUAX-KOMIUIEKCAX
Hr(C)- 8.1.2.
ur(D)-HF 114.8.1.2.1
Hr(A F/R)-FRLS MM1a.7.2.2.2 |17 mpoKIagku, ¢ y9eToM 00beMa roproueii Harpy3ku Kabemei, B CHCTeMax
ur(A)-FRLS [116.7.2.2.2 |TpoTHBOMOXAaPHOM 3aIIUTHI, a TAKKE APYTHX CUCTEMAX, KOTOPHIE TOIKHBI
ur(B)-FRLS 27222 COXpPaHATHh pabOTOCTIOCOOHOCTH B YCIOBHUAX MOXkKapa
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
ur(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 mpoxsiaiky, ¢ y4eToM o0beMa roproueil Harpy3ku kabee, B 31aHIAX
ur(A)-LSLTX [116.8.2.12 |AETCKUX NOMIKOIBHBIX U 00Pa30BATENbHbIX YUPEXKACHUIH,
ur(B)-LSLTx M2.82.12 CHELUAIN3UPOBAHHBIX JOMAaX MPECTAPENbIX 1 HHBAJINIOB, OOJLHALAX, B
B CHAJBHBIX KOpITycax 00pa3oBaTeNIbHBIX YUPEKACHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTX 113.8.2.1.2 JIETCKHX YUPeKICHHi
Hr(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTX MMla.8.1.1.1
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Knace
Tun ucnonuenus .
MOKapHOU [IpeumymecTBenHast 00,1aCTh TPUMEHEHUS
KaOeIbHOTO M3eITHs
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
ar(A F/R)-FRLSLTx |IT1a.7.2.1.2 | nst mpoKIIaaKH, ¢ y4eToM 00beMa roproveii Harpy3ku Kabeseii, B CHcTeMax
HT(A)-FRLSLTX [116.7.2.1.2  |IpOTHBOMOXKAaPHOI 3aLIUTHL, @ TAKXKE B JPYTUX CHCTEMaX, KOTOPBIE JOJDKHEI
Hr(B)-FRLSLTX 12.7.2.1.2 COXpaHATH PabOTOCIIOCOOHOCTH B yCIOBUAX MOXKapa, B 3MAHMIX JTETCKUX
Hr(C)-FRLSLTX 13.7.2.1.2 JIOIIKOJIFHBIX 00pa30BaTENbHBIX YUPESKACHUH, CIICINATN3UPOBAHHBIX JJOMaX
ar(D)-FRLSLTx 4.7.2.1.2 MpecTapenblX 1 HHBAINIOB, OOIBHUIIAX, CIIAJBHBIX KOPIyCax 00pa3oBaTesIbHBIX
ur(A F/R)-FRHFLTx | I1a.7.1.1.1 YUpEXJICHUI NHTEPHATHOTO 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 114.7.1.1.1

Ha QJICKTPOYCTAHOBKH H JJICKTPHUYCCKHC LOCIIN KHIIBIX H O6HIGCTB€HHI>IX
3JaHUN B ropoagax M CCIbCKHUX HACCJIICHHBIX ITYHKTAX HOMHWHAJIIBHBIM HAIIPAKCHHUCM
1o 1000 B CII
256.1325800.2016,

B COOTBCTCTBUHN C KOTOPBIM:

NEPEMEHHOT0  TOKa  PACHPOCTPAHSIIOTCA  TPEOOBAHUS

- BHYTPEHHHE 3JIEKTPUUYECKUE CETH JIOJDKHBI OBITh HE PaclpOCTPaHSIOLIUMU
TOPEHHE U BBINOJHATHCS KabelnsiMM M OPOBOJAAMM C JKWJIAMH M3 MEAU WIU
AIOMUHUEBBIX CIUIaBOB Mapok 8030 u 8176, mmHONPOBOAAMU C MEAHBIMU IIMHAMU
B cootBercTBUM ¢ TpeboBanusmu [IYD, 'OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takxke TpeOOBaHHUSIMH DJIEKTPO- M TOKAPHOU
0e3011acHOCTH;

- CEYEHMsI TOKOMPOBOIAIIMX MEIHBIX KW M KWI U3 aJIOMHUHHEBBIX CILIABOB

Mapok 8030 u 8176 noKHBI OBITH HE MEHEE YKa3aHHBIX B TaOJIUIIE 5;

Taoauna 5
CeueHusi TOKONPOBOASIIIIUX METHBIX KUJI U KIJI U3 ATIOMUHHEBBIX CIJIABOB
mapok 8030 u 8176

Haumensbiiee ceueHne TOKOPOBOISAIINX HKHJIT
Kkabeneii 1 IPOBOIOB, MM?

HanmenoBanue Juann

MEIHBIMU KHUJIAMU U3 aTFOMUHUEBBIX
KUTAMHU crutaBoB Mapok 8030 u 8176

JIvHUM TPYNIIOBBIX CETEN OCBEIICHUS 1,5 2,5

JIMHUY TPYNTIOBBIX CETEH pO3ETOK 2,5 4,0
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JIMHUY OT 3TaXKHBIX JI0 KBAPTUPHBIX 2,5 4.0
IIUTKOB M K PACUETHOMY CUCTUYHKY

JIuHUYM pacnpenenuTeIbHON ceTH 4,0 6,0
(CTOSIKM) JIs1 TUTAHUS KBAPTHUDP

- TIPU COCIMHEHUU MPOBOJIHUKOB C JKWJIAMH U3 AJIIOMUHUEBBIX CIIJIABOB MapOK
8030 u 8176 ¢ »BIEKTPOYCTAHOBOYHBIMHM W3JCIWAMH, amlaparaMyd 3alluThl U
CUETUYMKAMH PEKOMEHJIYETCS HCIOJIb30BaTh COCAMHHUTENIbHBIE YCTpPOMCTBA B
cootrBeTcTBUM ¢ TpeboBanusmMu ['OCT 31604 nis kKoMMyTalMu MTPOBOJHHUKOB U3
AJTIOMUHUEBBIX CIUIABOB C KOHTAKTAMM JIJI1 IPOBOJHUKOB U3 MEJIH.

s obecrnieueHust HaJIEKHOCTHU KOHTAKTHBIX COCIMHEHUN B
pacrpeaeauTeIbHbIX KOpOOKax cieayer OCYIIIECTBIISATh COCMHEHNUE
TOKOIPOBOJSAIIMX KUJ U3 CIUIaBoB amomMuHug Mapok 8030 u 8176 mpu momomu
BUHTOB WJIM QJIFOMUHHUEBBIX TMJIb3, METOJOM OIPECCOBKHU WJIU UCIIOIb30BaTh CBAPKY.

[Ipu MOHTa)ke OTBETBJISIEMBIX KaOeJel C )KWIAMH U3 aJIFIOMUHUEBBIX CILIaBOB
Mapok 8030 u 8176 1OMKHBI IPUMEHATHCA CKUMBI C OIMHKOBAHHBIMU KOHTAKTAMM.

[Ipy BBINOJIHEHUHU COEIUHEHHN B JJIEKTPOMPOBOJIKAX C TOKOMPOBOIAIIMMHU
KWJJaMA W3 CIulaBoB  amoomuHua  Mapok 8030 w8176, ecom  Tun
ANEKTPOYCTAHOBOYHBIX M3JCIIMA COJACPHKUT MEIHBIC WU JIATYHHbIE KOHTAKTHI, IJIS
oOecrieyeHus: CTAOWJIBHOCTA KOHTAKTHOTO COCJUHEHUS CJeAyeT MPUMEHSTh
ANEKTPONPOBOISIINE CMA3KHU.

Menp uMeeT Jydllyl0 OpPOBOJUMOCTb, MO CPAaBHEHUIO C QIIOMUHHEM, YTO
o0OecrieunBaeT MpY MEHbBIIIEM CEYECHUN OOJIBITYI0 MAKCUMAJIbHYIO TOKOBYIO Harpys3Ky.

MenHblii TPOBOJHUK MEHbILIE MOJIBEPracTCcsi OKUCICHUIO U CIOCOOEH JI0JIroe
BpEMsI COXPaHATh KAa4eCTBO KOHTAKTOB MpPHU COCAMHEHWU B paclpeeIuTeIbHbIX
KOpOoOKax U JApyrux npudopax.

B kunmbIX u  OOIIECTBEHHBIX 3JaHUSIX C TPUMEHEHHUEM JICPEBSHHBIX
koHCTpykiui B coorBerctBue ¢ CII 451.1325800.2019 u CIT 452.1325800.2019
BHYTPEHHHUE DJICKTPUUYECKUE CETH JOJIKHBI OBITh HE PACIIPOCTPAHSIOIIMMHI TOPEHUE U
BBITIOTHATHCS Kabeysimu U mpoBojiamu ¢ MeaHbIMH kuiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nmomyckaeT mNpUMEHEHHE KaOENbHBIX W3ICTUN C
TOKOMPOBOSIIMMU ~ KUJAMUA U3 aJIOMUHHUEBBIX CIUIaBOB JUIsl  OpraHU3aluu

BHYTPCHHUX ceTeﬁ, HO HaKJIaAbIBACT HA UX MOHTAX JOIIOJIHUTCIBbHBIC OI'PAHUYCHU].
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Jlist obecriedeHus] HaJIEKHOCTH SJIEKTPONPOBOAOK B 3AaHUSX, BBITOJIHIEMBIX
MPOBOJIAMU U KaOeIsIMU C TOKOTPOBOASIIMME >KUJIAMU U3 CIIABOB AJIFOMUHUS, TpU
MOHT@X€ JIOJDKHBl ~ HCIIOJB30BAaThCA  JIMOO  DJIEKTPOYCTAHOBOYHBIE — M3JEINIHS,
KOHTaKTHBIC TPYIIIBI KOTOPHIX UMEIOT CHEIUATIbHBIC MOKPHITHS, 00ECIeUYNBAIOIINE
CTaOMJIBHOCTh ~ KOHTAKTHOTO COCIMHEHHWS KaK C MEIHBIMH, TaKk MW C
TOKOTIPOBOISAIITUMU JKHJIAMHA W3 CIUIABOB JTIOMUHHMSI, YTO JOJDKHO OBITH OTPAKEHO B
MapkupoBke (Hampumep, Cu/Al) 1160 mpu UCIOIB30BaHUN CEPUMHO BBIMTYCKAEMbIX B
CTpaHE€ YCTAHOBOYHBIX M3ACIMA  JIOJDKHBI  MPUMEHSTHCS  JOMOJIHUTEIbHbBIC
TEXHUYECKHUE CPENICTBA, 0OecTeunBarone CTaOMIbHOCTh KOHTAKTHBIX COSIUHEHUH.

I[Ipy  KOpPOTKOM  3aMBIKAaHHMM  MEIHBIE  JKWJIBI  SBJISIOTCA  Oojee
MO’Kapo0Oe30MacHBIMHA, YE€M KWJIBI W3 ATIOMHHHEBBIX CIUTABOB 3a CYET MEHBIICH
3KATATEIPHOW CHOCOOHOCTH YaCTHI[ MEIU [0 CPAaBHCHHWIO C 3aKUTATEIhHOU
CIIOCOOHOCTHIO YaCTHIL ATFOMHUHHUS.

C Touku 3peHHs MOKApHOW OE30MaCHOCTH, MPEINOYTUTEILHBIM SBIISETCS
MpUMEHEHUE KaOeIbHBIX U3/ICINI C METHBIMU TOKOTPOBOISAIINMHU SKUJIAMHU.

Ha noxxapHyto 6€301acHOCTh 3JIEKTPOMPOBOIKH BIMSIET MPABHWILHOCTH BHIOOpA
CEUYEHHUS TOKOMPOBOAAIIUX KU Kabeneil. HeBepHbIil BEIOOp ceueHus: kabelst MOKET
MPUBECTH K €ro TEPEerpeBy, OIUIABICHUIO M3OJISAIMU U €€ BOCIUIAMEHEHHUIO WIH K
KOPOTKOMY 3aMBIKaHHUIO C TIOCIEAYIOIUM BO3TOPAHHUEM.

OCHOBHBIM TMapaMeTpoOM, KOTOPBI HEOOXOJUMO YYHUTHIBATH MPHU pacyeTe
CeUCHHs Kabens SBISETCA JUIMTEIbHO JOMyCTUMas TOKOBasi Harpyska, T.e.
MaKCUMaJibHas BEJIMYMHA TOKA, KOTOPYIO Kabellb MOXKET MPOIMycKaTh 0€3 eperpesa B
TEUCHUE JUTUTEITLHOTO BPEMEHHU.

PacueTHbie  dnmeKTpUYeCKME€ ~ HArpy3Kd JUISL  Pa3IMYHBIX  JKWJIBIX U
oO0l11IeCTBEHHBIX 37]aHui TipecTaBiieHbl B pazaene 7 CII1256.1325800.2016.

JIJist IpoBeIeHHsI CaMOCTOSITENIBHOTO pacyeTa ceueHus Kaless Mo TOKY s
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOIUMO BBITIOJHUTD CIICAYIONINE JEHCTBUS:

- OMpEeNeNuTh CYMMapHYK MOITHOCTh BCEX OJIEKTPONPUOOPOB, KOTOPHIC
OJTHOBPEMEHHO MOTYT OBITh BKIIFOUCHBI B CETh;

- paccuuTaTh CHIy TOKa, KOTOpas OyJIeT NpoTeKaTh MO Kabem mpu
BKJIFOUCHHH JIAHHBIX 3JICKTPOIPHUOOPOB;

- 110 Ta0JIUIe ONPEACIUTh HanboJiee MOIX0 IsIIIIee cCeueHue Kabes.
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CyMMmapHasi MOIIHOCTh 3nekTponpudopoB (P, BT) Bbluucisercs kak cymma
MOIIIHOCTEN OTACNIbHBIX TPHUOOPOB, KOTOPHIE MOTYT OBITh BKIIOUEHBI OJITHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JOro JJIEKTPUUECKOro MpUOOpa YKa3bIBAIOTCA B €r0

NaCcIOPTe, PYKOBOACTBE I10 3KCIUIyaTAllUX U T.II.

Pacuer cumbi Toka (I, A) mnporekatomero mo kaOen0 MPOBOJUTCA TIO

dbopmynam:

g onHodaszHoi cetu Hanpspkenuem U =220 B
i B
U-cos@

it TpexdaszHoi cetu Hanpsbkernrem U = 380 B
P

| . S
—JS'_- U-cos@

1T OBITOBBIX JIEKTPONPUOOPOB COS = 1.

Ky — xo3p(duLMeHT OAHOBPEMEHHOCTH, T.€. Kakas 4acTb NPHUOOPOB MOXKET
OBITh BKJIIOUEHA OJJHOBPEMEHHO.

JUis TOBBILIEHUS MOXKAPHOM OE€30MACHOCTH, B pacyueTe JUisl YaCcTHOrO J0Ma
(KBapTUpbl) MOXKHO TMPEIANOJIOKUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBIThH
BKJIFOUEHBI BCE AJIEKTPUUECKUE TPUOOPHI U NPUHATH K03 duuuent K, = 1.

3Has BENMYMHY TOKa, CEYEeHWE TMpoBoAa HaxoAaT mno Tabnuie 6.
Ecnu okaxkercss yTo pacyeTHoe U TaOJIMYHOE 3HAYEHUS TOKOB HE COBIAJAIOT, TO B
ATOM cllydae BHIOMpArOT OyiKaiiiee OOJbllee 3HaYeHUE CEYCHHS] TOKOTIPOBOISIIEH

SKHUJTBI KaOeJs.

Tabauua 6
Br100p ceveHusi NPOBOAA MO BeJIMYNHE TOKA
Cevene MenHble KUl TPOBOAOB U Kabenen
TOKOIIPOBOJSILEH Hanpsokenue, 220 B Hanpsokenne, 380 B
HKUITBL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTB, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 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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Cevenie MenHbIe KUl IPOBOJIOB U Kabenen
TOKOIIPOBOJSIIEH Hanpspkenue, 220 B Hanpsokenue, 380 B
AKUITbL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT

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

4 28 6,1 23 151

6 36 79 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

Ecaim B 1momMe WMEIOTCS MOIIHBIE JJIEKTPONPHUOOPHI, HArpy3ka KOTOPBIX
cocraBisier Oosiee 1,5 kBT, nns mMX MOAKITIOYEHUS PEKOMEHAYETCS HCIOIb30BaTh
OTZIETIbHYIO JIMHUIO.

YacTo mpuxoauTtcs peniath 00paTHYIO 3aj1auyy, Korja Jjisi ©'3BECTHOTO CEUCHHUS
MPOBOJIHMKA, TIPOJIOKEHHOTO B JIOME€ WJIM KBapTHUpe, HEOOXOIMMO HaNTH
MaKCUMAaJIbHO JOMYyCTUMYIO Harpy3ky. B aTom cnmydae, mo Tabnuiam Jjisi TaHHOTO
CEUCHHSI TOKOIPOBOJAIIEH >KWIbI KaOels HaXoJuM MaKCHUMAaJIbHO JOMYyCTUMYIO
Harpy3ky. 3aTeM 3Hasi MOIIHOCTH 3JICKTPUYECKUX MPUOOPOB, OMpeAesieM, Kakue 13
HUX MOTYT OBITh OJTHOBPEMEHHO BKJIFOUEHHI B CETh.

Cnenyer MOMHHTh, YTO MAaKCUMAaJIbHBIM JOMYCTUMBIM TOK ISl CTAHJAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOUHBIX W3JENUHN (BBIKIIOYATENM, PO3ETKH) paBeH 16 A.
[TosToMy BKJIIOYAaTh B OJHY PO3€TKYy WM MOJKIIOYATh K OJHOMY BBIKJIIOUATEIIO

Harpy3ky oosiee 16 A, 4to 1151 0ofHO(A3HOM CETU COOTBETCTBYET 3,5 KBT Henb3sl.
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3.3. HeiictBusi npu 00HapyKeHUM aBapUiHOT O pexuMa
B JJIEKTPOOOOPY10BAHUM

ABapuilHbINl peKUM pabOThl IKCILTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS MOMKET
MPOSIBIISATHCS. B BUJIE CPAOOTKU ammmapaToB AJIEKTPUUECKON 3alUTHI CETH, N3MEHEHUS
[[BeTa TEPMOMHIMUKATOPOB, OOHAPYKEHHsS 30H AaHOMAJIBHOTO HArpeBa 3JEMEHTOB
AIIEKTPOOOOPYIOBAHUS TPH TEIUIOBU3HMOHHOW JMArHOCTHUKE, CPaOOTKH JaT4YMKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexxume paboThl IIEKTPOIprUOOpa MOKET
TOBOPUTH TMOSIBJICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BWIKH ITHUTAHMS OIUIABJICHMI,
aepopMaIi Kopiyca, BOSHUIKHOBEHHH MpU paboTe HEXapaKTEPHOTO IIIyMa U 3armaxa
TJIABSIIENCS U30JIALMH.

[Ipu3Haku aBapuiHOrO pexuMa padoThl AMEKTPOOOOPYIOBAHUS U IEUCTBUS TIPU

UX OOHapY>KEHUU TPEICTABJICHBI B TaOIHIIE 7.
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Tadoaunma 7
IIpu3Haku aBpapuiiHOro pexxuMa padoThl 3JIEKTPOOOOPYAOBAHUS U AeHCTBHUS NPU UX 00HAPYKEHUHN
IIpu3Hak aBapuiiHOTO pexuMa Bo3moxkHas npuyuHa PexoMenayemble AeiicTBUA
Cpaboran aBTOMaTHYECKUH BBIKITIO4YaTenb | KopoTkoe 3aMbIKaHuE B LIEIH. Orarn 1.
Ileperpyska B Lenu. - YCTAQaHOBUTh KakoW THUI ~ ammapara 3alluThl  cpaboTan
(aBTOMaTHYECKUI BBIKJIIOYATEIb, yCTPOMCTBO 3allUTHI
Cpaborano YCTPOMCTBO 3aIUThl | YTE4Ka TOKa. T epeHIaIbHOr0 TOKa, YCTPOUCTBO 3alllUThl OT MEpeHaIpsKEHMs,
Qg QepeHInanbHOTO TOKa YCTPOMCTBO 3alUTHI OT AYrOBOTrO Mpo00s (MCKPEHUs)) UM 110 KAaKOMY
KaHaJly MPOU30LUI0 cpabaThiBaHUE, €CIM NPUOOpP KOMOMHUPOBAHHBIM,
Cpabotasio  ycTpoHcTBO  3amiuThl  OT | JlyroBoii T.€. 00beIuHSET B ce0e /1Ba 1 OoJjiee TUIla 3alUThl;
JYTOBOTO MPO0O0s (MCKPCHHUS) po6oi(IIocIe 10BaTeNbHbIM, - YCTaHOBHUTb  OOCTOATENbCTBA HPU  KOTOPHIX  IPOU3OILIO
HapajulebHbIi, HA 36MJII0) MK | OTKIIIOYeHHE. YTO IMPOU301LI0 Ipe]l OTKIIOYEHUEM (TIOJKIIOYEHUE M
UCKPEHHE. OTKJIIOYEHHE TOTpeduTeNs, MepliaHue CBeTa, aHoMajbHasg pabora
aJIeKTporpruOOopoB 1 T.11.)? Kakue Harpy3ku ObUTH MTOJKITFOYCHBI B OBLITH
Cpaboraio  ycTpodcTBO  3ammThl  OT | [lepenasl HANPSHKEHUS B pabote? Korna 1 ckoJibKo pa3 cpabaThIBay annapaThl 3alUThl?
HepEHAnPSKEH S - MPOBECTU BHU3YaJbHBIH OCMOTP AJIEKTPOOOOPYIOBaHUS (LLIHYPHI

NUTaHUS, PO3ETKH, BBIKJIIOYATENIHM, KOHTAKTHBIE  COEIMHEHUS,
COEIMHUTENIbHbIE KOPOOKH, DJIEKTPONPHUOOPHI) HA HATUYME BUIUMBIX
HNOBPEXJICHUNA (M3MEHEHHE L[BETa WJIM OIIaBIEHUE H30JSALMM, CIEbI
TEPMHUYECKOTO BO3JIEHCTBUS B pE3yJbTaTe KOPOTKOTO 3aMbIKaHUS,
UCKPEHUs, IEPETPYy30K);

- €ClIM IpPU BU3YAJIbHOM OCMOTpE OOHApy>KE€HbI MOBPEKICHUS, TO
HEOOXOIMMO MPUCTYNUTh K YCTPAHEHHIO TPUYMH BBIABICHHBIX
MTOBPEXKICHUI " PEMOHTY (3ameHe) ITOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHMS;

- €CJIIM IIPU BU3YaJIbHOM OCMOTpE MOBPEXKJIEHUS HE 00HAPY>KEHBI, TO
HE0O0X0IMMO MPENTH K 3Tamy 2.

Orarm 2.

[TpoBepuTh HauIeKALLYIO pabOTy anmnapara 3alUThl.

- JUI yCTPOMCTBA 3alllUTHl OT MEPEHANPSIKEHHUSI U3MEPUTDH 3HAYCHHE
HalpsDKEHUs  NuTamed  cetd.  Ecnm  3HadYeHWe  NHUTAKOUIETrO
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IIpu3Hak aBapuiiHOTO pexxuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

HaNpsDKEHUs CeTH BBIXOJAMT 3a JAMANa30H YCTaBKU ammapara (HUXe
HIDKHETO TIpejiesia WM BbIIIE BEpXHEro), To mpobiema B cetu. Ecim
3HA4YeHUE MUTAIOIIEr0 HAIPSDKEHUS CEeTH JIEKUT B AMAlla30HE YCTaBKHU,
TO ammapaT 3alUThl HEUCTIPABEH U €ro HeOOXOAMMO 3aMEHHUTH;

- Juld  yCTpOMCTBa 3amuThl AuddepeHInanIbHOro TOKa B
COOTBETCTBUHU CO cTaHaapramu [7, 8] B KOHCTPYKLUHH JOJKHO OBITH
OPEeJYyCMOTPEHO  TECTOBOE  YCTpOMCTBO  (KHOMKa),  KOTOpOE
obecrieunBaeT MPoBepKy paboOTOCIIOCOOHOCTH armapaTa. Tak:ke MOKHO
POBEPUTH PabOTOCIOCOOHOCTh YCTPOWCTBA C HMOMOILBIO IPUOOPOB
NPOBEPKH W  HM3MEpPEHHs IapaMeTpoB  YCTPOWCTB  3alIMTHOTO
oTkJItoyeHus. Eciam anmapaT 3aliuThl HEMCIIPaBeH, €ro HEeoOXOIMMO
3aMEHHTb.

- 78 yCTPOMCTBA 3alllUThl OT JYIOBOTO Hpo0Osi MPOBEPUTH
paboTOCTIOCOOHOCTH ammapara B COOTBETCTBUH C MHCTPYKIIMEH 3aBOja-
u3roropurend. Hampumep, ¢ [OMOIIBIO TECTOBOIO YCTPOMCTBA,
BXOJISIIIETO B KOMIUIEKT MOCTAaBKHA TPUOOpa, MPH TOMOIIM TECTOBOU
KHONKHM U T.A. Ecnum anmapaT 3aliuThl HEHCIIPaBeH, €ro HeoOXO0JUMO
3aMEHHTb.

- JUIs aBTOMATHUYECKOTO BBIKJIFOYATEIS MIPOBEPUTH
paboTOCIIOCOOHOCTh MeXaHHu3Ma pacienieHusl. B3Bectn
ABTOMATHUYECKHUI BBIKJIIOYATENb PYKOW M IOCHe OTKIIYUThH ero. Ilpu
OTKITFOYCHHH JIOJDKEH OBITH CIIBIIICH XapaKTePHBIHN MIEITYOK.

Ecnu anmapatbl 351eKTpHUYECKON 3allUThl HCIPABHBI, TO HEOOXOIUMO
nepenTy K sTamy 3.

Oramn 3.

[TpoBepka MpUCOETMHEHHBIX HATPY30K (JIEKTPOITPHUOOPOB).

- NPUCOCTUHATH K AIIEKTPUYECKOW IIeNH MOOYEPEIHO IO OIHOM
HarpysKke, KOHTPOJHUPYsI cpadaThIBaHUsI allllapaToB 3alHTHI,

- TIPY BBIABJICHUH HArpy3KH, BhI3BIBAIOIIEH cpabaThIBaHUE ammapara
3alIUTHI, BEIBECTH HATPY3KY U3 dKCIUTyaTalllH.

Pe3ynbTaThl  MPOBEPKH, a  TaKkKe  BCe  NPOBEJIECHHBIC
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IIpu3Hak aBapuiiHOTO pexxuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

npoUIaKTUYECKUE W PEMOHTHBIE  PabOTBI  JOJDKHBI  OBITH
3a(hUKCHPOBaHBI B )KypHAJIE.

TepMOI/IHI[I/IKaTop HU3MCHUII IBECT

Ileperpy3ka nenu.
II;moX0¥ KOHTAKT.

- BeiBecTu 351ekTpooOOpyI0BaHUE U3 SKCIUTYaTallUH;

- YCTQaHOBUTbH OOCTOSITENbCTBA, IPU KOTOPBIX MPOU3OILEN Ieperpes
(kakue HaArpy3ku OBUIM TOAKIIOYEHBI W ObTM B pabore, mpu
BO3MOYKHOCTH M3MEpPUTh IPOTEKAIOIIMHA TOK C LEJNbI0O BBIABICHUSA
MEePErpy3KM).

- IPOBECTH BU3YAJIbHBIA OCMOTp 3JIEKTPOOOOPYI0BaHUSL, HAa KOTOPBII
HAaHECEH TEPMOMHAMKATOP HA HaIMYMe BUAWMBIX TOBPEKICHUN
(U3MeHeHHe LIBeTa WM OIUIABJICHHUE H3O0JIALUM, CIEIbl TEPMUUYECKOro
BO3JCUCTBUS B pe3ysbTare KOPOTKOTO 3aMBIKaHUS, HCKPEHHS,
MEePErpy30K);

- €CIIM TPH BU3YAJbHOM OCMOTpPE OOHApYKEHbI MOBPEXKICHHS, TO
HEOOXOIUMO MPUCTYIIUTh K YCTPAHEHHWIO NPUYMH BBIABICHHBIX
MTOBPEXKICHUI " PEMOHTY (3ameHe) ITOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHMS;

- €CIT TIPHU BU3YaJbHOM OCMOTpE TMOBPEXKIEHHS HE OOHApYKEHBI —
IPOBECTU OLICHKY €ro COCTOSHHUS M BBINOJHHUTH MPOQUIAKTHYECKHE
paboThI;

- YJIUTh CTapblii TEPMOMHANKATOP U HAHECTH HOBBIM.

B xypHasne ykasaTb Jary OOHapy>K€HUs IIeperpeBa, IMpPUYHHY,
IpoBe/IeHHbIe PadoThl (PEMOHT, 3aMeHa, MPOo(pUIaKTHYECKHe paboThl),
JaTy HaHECeHHWsS HOBOTO TEPMOHMHIUKATOPA, COCTOSHHUE HOBOTO
TEPMOMHIUKATOPA (IIBET, TPalyupOBKa U.T.II.).

[TonyueHn curnan noxapHou OMacHOCTH OT
TEPMOCHUCTEMBI

Ileperpyska.
I110X01 KOHTAKT.

B ciydae monydeHust curHaiia o nmeperpeBe:

- YCTaHOBUTHb MECTO, I'’IC IMTPOU3OIILIO Cpa6aTI)IBaHI/Ie JaTyuKa,

- 3auKCUpOBaTh B IKypHalle BpEeMs, MECTO M HAaMMCHOBAaHHUE
ANIEKTPOOOOPYI0BAHHSI, HA KOTOPOM MPOU30IILIO CpabaThIBaHHUE;

- TPOM3BECTH OCMOTp O0OOpYyJIOBaHHS, IO TPUYMHE KOTOPOTO
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IIpu3Hak aBapuiiHOTO pexxuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

MIPOU30ILIO cpabaThIBAHUE CUCTEMBI,

- MO pe3yJbTaTaM OCMOTpA, B CIIy4ac BBISIBICHUS HEUCIPABHOCTH,
MPOBECTH PEMOHT, TEXHHUYECKOE OOCIy)KMBaHHE WU 3aMEHY
AIEKTPOOOOPYAOBAHUS;

- Ipu HEOOXOJUMOCTH 3aMEHHUTh JaT4uK C COOTBETCTBYIOIIEH
OTMETKOM B XKypHaJe.

I[Ipy  mpoBeneHMHM  TEIUIOBU3MOHHOU
JMArHOCTUKK OOHAapy>KeH aHOMAaJIbHBbIH
HarpeB 2JIEMEHTA IEKTPOO0Opy 10BaAHUS

ITeperpy3ska.
[I;moX0¥ KOHTAKT.

[Ipu oOHapyXeHMM aBapuUHHOIO  IOXApOONacHOro  JAedexTa
3JIEKTPOOOOPYIOBAHUE  HEOOXOJUMO  HEMEUIEHHO  BBIBECTH U3
AKCIUTyaTali U IPOBECTU PEMOHTHBIE PAOOTHI.

Ilocne ycrpaneHuss HEMCIIPABHOCTEH, MPUBEAIINX K BOSHUKHOBEHHIO
nedexTa, PEeKOMEHIYeTCsl MPOBECTH TIOBTOPHOE TEIUIOBU3MOHHOE
o0cienoBaHuE JAHHOTO OOBEKTA.

Pe3ynbrarel NMOBTOPHOM JUAarHOCTUKM 3aHECTH B IPOTOKONI C
yKa3aHUEM IIPOBEIECHHBIX PEMOHTHO-TIPO(PUIAKTUYECKUX PadOT.

Pexomenayercs  NpOBOAWTH  BHEIUIAHOBYKO  TEIUIOBU3HMOHHYIO
JIMarHOCTUKY OTAEIBbHBIX 3JEMEHTOB 3JIEKTPOOOOpPYAOBaHMS IIOCIE
KaQKJIOTO UX PEMOHTA WM 3aMEHBI.

Pe3ynpTaThl BHEIUIAHOBOM MAarHOCTUKU 3aHOCSTCS B IPOTOKOJ C
yKa3aHMEM MIPUYMHBI 00CIIe10BaHuUS.

[Ipu pabore »snekTpuyeckoro mpudopa
HAONIO/IaeTCs HE XapaKTepHBIM IIyM,
3amnax IUIaBAIIecs: U30JIALUY.

Ilepenaas! HaIpsKEHUS.
Hapymenue IIpaBUII
JKCIUTyaTalUu.

Heuncnpasnocts
aJIeKTpoTpudopa

OTKIIIOUUTD HIEKTPONPUOOP OT CETH.

OcmoTpeTh NMpubOp Ha HAJTMYUE HEUCHPABHOCTEH (OIUIABIECHUE MU
MOBPEXACHUE M30JIALMU MUTAIOIIEro IIHYpa, Aedopmanus Kopryca u
T.J.).

I[Ipu oOHapyXeHUM  HEUCHPABHOCTHM  BBIBECTH MpUOOp U3
AKCILTyaTaluu.

[Ipown3BecTH pEMOHT WJIM 3aMEHY npudopa.
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3akJIroueHue

JUIs TOBBILIEHUS YPOBHS IOXApHOW O€30MaCHOCTH OOBEKTOB KHUJIOIO
CeKTOpa M OOIIECTBEHHBIX 3JaHUM HEOOXOAWMO MPOBEACHHE MEPONPHUSATHI MO
npo(dUIaKTUKE TOXKAPOB OT 3JIEKTPOOOOPYAOBaHHSA, B TOM YHCJIE HA OCHOBE
COBPEMEHHBIX BO3MOKHOCTEH BEJE€HUS MOHUTOPHHIA COCTOSHUSI TOKapHOMN
0€30MacHOCTH, IKCILTyaTUPYEMOTO JIEKTPOOOOPY 10BAHMUS.

K HUM OTHOCHUTCS CHCTEMaTUYECKUI MOHUTOPHHI MOKapHOU O€301aCHOCTH
AKCILTYaTUPYEMOTO DJICKTPOOOOPYAOBAHMS KIJIBIX M OOIIECTBEHHBIX 3/IaHUM C
MIPUMEHEHUEM COBPEMEHHBIX TEXHUYECKUX CPEJICTB, & UMEHHO TEIJIOBU3MOHHAs
JUAarHOCTUKA, NPUMEHEHHE TEPMOMHAUKATOPOB [JIs BBISBICHHUS aBapUITHBIX
YYaCTKOB 3JIEKTPOYCTAaHOBOK. Takke HEOOXOIMMO BHEIPATh B ILIUPOKYIO
MPAKTUKY HOBBIE aIapaThl 3aIUThI AIEKTPUUECKUX CETEH — YCTPOMCTB 3aALUTHI
OT JyTOBOTO MTPOO0S U MEPEHANPSKEHUS.

C Oenbi0 TOBBIIIEHUS  MOXApHOM  O€30MACHOCTHM  3KCIUTYyaTUPYEMOIO
AJIEKTPOOOOPYIOBAHUS KWIJIBIX W OOILIECTBEHHBIX 3JaHHUM, MNPOPUIAKTUYECKUM
OCMOTpaM JOJKHBI ITOJABEPTaThCs BCE AJIEMEHTHI AJIEKTPOYCTaHOBOK.

Meton npoHIaKTHUKKA JOHKEH BBIOMPATHCS HCXOAS U3  TEXHUYECKUX
BO3MOXXHOCTEH, y/I00CTBa BEJEHUS OCMOTPOB U O€30MaCHOCTH OOCITY>KHUBAIOIIETO
nepcoHaiga. Bo3MOXXHO NpUMEHEHHE pPa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKLMHU U YCJIOBUI 3KCIUTyaTallHH.

CodeTaHne HECKOJIBKUX METOJIOB MPOHUIAKTUKH TIO3BOJIIET Oosiee 3PhEeKTUBHO
MPOBOAUTH MPOPUIAKTUKY MOKAPHOU 0€30MaCHOCTH AJEKTPOOOOPYAOBAHUS JKUITBIX
1 OOIIIECTBEHHBIX 3/TaHUM.

[IpumeHsis COBOKYNHOCTbh Pa3IMYHBIX METOJIOB MOKHO MOCTPOUTH CHUCTEMY
MOHUTOPUHTAa ¥ TNPOPUIAKTHKKA TOXAPHOHW OMACHOCTH  AKCIUIyaTUPYEMOTO
AJIEKTPOOOOPYIOBaHMs, OTPAXKAIOIIYI0 COCTOSIHME MOKapHOM  0e30macHOCTH
AIIEKTPOYCTAHOBOK U  TO3BOJIAIONIYIO OCYLIECTBISITH €ro  MPOTHUBOIOKAPHYIO

NPOPHUIAKTHKY .
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IIpunoxenue

OnucaHue TeXHUYECKHUX CPECTB NpeaynpexaeHus u npoQuIakTuKu
MOKAPOB OT 3JIeKTPO0OOPY10BAHMS

ABTOMaTHYecKue BhIKJIUYaTeau (AB)

ABTOMAaTHYECKUM BBIKIIOYATENb WA IIPOIIE TOBOPSI «aBTOMAT» - 3TO
KOMMYTAI[MOHHBIN aIapar, NpeIHA3HAYCHHBIN I 3aIIATHI JIEKTPUYECKON CETU OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUN U IIEPETPY30K.

ABTOMaTHYECKHE BBIKIIIOYATENN OBIBAIOT C 3JIEKTPOMArHUTHBIM PACLEIUTEIIEM
3AIIMINAKOMIMM ~ DJIEKTPUYECKYIO  LEelb  OT  KOPOTKOTO  3aMBIKaHUS W
KOMOMHHMPOBAHHBIM PACLETIUTENIEM — KOT/Ia JOTOTHUTEIHHO C AJIEKTPOMArHUTHBIM
pacuenuTeneM IMPUMEHSETCS TEIUIOBOW pACHENUTENb, 3allUIIAoMNAA  [enb OT

TIeperpy3KH.
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1, 2 — BUHTOBBIE KJIEMMBI JIJISl TOJKIIOYCHHS;3 - TTOIBMKHBIA KOHTAKT; 4 — HETIOABW)KHBIN KOHTAKT;
5 - myroracutenbHas KaMmepa; 6 - THOKUI MPOBOJAHUK (MIPUMEHSIETCS NIl COCTUHEHUS TTOIBH)KHBIX
yacTeld aBTOMATHUYECKOTO BBIKIIOYATENs); 7 - KaTyllKa JJEKTPOMAarHUTHOTO paclenurens; 8§ -
CEPICUYHUK DJIEKTPOMArHUTHOTO pacIenuTeNs;, 9 - TEIUIOBOW pacienuTensb (OuMerammndecKas
wiactiHa); 10 - Mexanusm pacuenutens; 11 - pykostka ynpaieHus; 12 - ¢uxcarop (s
kperieHus apromara Ha DIN-peiike); 13 - kopmyc.

rs

Pucynoxk 1. YcrpoiictBo AB ¢ KOMOMHUPOBaHHBIM paclenuTesIeM
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B cootBerctBun ¢ tpeboBanmsmu riasel 3.1 I1YD, CII 256.1325800.2016,
CII 31-110-2003 OBITOBBIC AJICKTPOCETH JIODKHBI OBITH 3AIUIIEHBI OT KOPOTKHUX
3aMbIKaHUM W Tieperpy3ku. [loaToMy [t 3alIUTBI JIEKTPONPOBOJKH KUJIBIX U
OOIIECTBEHHBIX 37aHUN CJEAyeT MPUMEHATh AaBTOMAThl C KOMOWHUPOBAHHBIM
paclenuTeseM.

B aBTOMaTtnueckoM BBIKJIIOYATENIE, 34 3AIIATY LEMH OT KOPOTKUX 3aMbIKaHHIA

OTBEYAET DJIEKTPOMATHUTHBIM pacuenuresib. OH COCTOMT W3 KaTyIIKA C
HaxXOJSIIMMCA B €€ ILEHTPE CEepJACYHUKOM, YCTAHOBJICHHBIM Ha CHEIHAIbHOU
MpYy>KUHE.
B HopManbHOM pexume paboThl, TOK, MPOXOAS TO KaTyIIKE CO3JaeT
ANIEKTPOMArHUTHOE TI0JI€, KOTOPOE MPUTATUBAET CEPACYHHUK BHYTPh KAaTYIIKH.
Cunbl  9TOr0  AJNIEKTPOMATHUTHOTO TIOJIE HEIOCTATOYHO YTOOBI IPEOJ0JIETh
CONPOTUBJICHUE NPY>KUHBI, HA KOTOPOM YCTaHOBJIEH cepaeyHuKk. [Ipu KopoTkom
3aMBIKaHUM TOK B JJICKTPUYECKOW IIEMM MTHOBEHHO BO3pACTaeT JI0 BEJIIMYMHBI B
HECKOJIBKO pa3 MPEBBIIIAIONICA HOMHWHAIbHBIMN TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHHsI, TTPOXOAS MO KaTYIIKE 3JIEKTPOMArHUTHOIO PACLENUTENS YBEINYUBAET
ANIEKTPOMArHUTHOE T0JI€, BO3ACHCTBYIONIEE HA CEPJICUHUK J0 TaKOW BEIMYHUHBI, YTO
€ro CUJIbl BTSTUBAHUS XBAaTAa€T HA TO YTO ObI IPEOJIOJIETH COMPOTUBIICHUE MPY>KUHBI,
nepeMeIasch BHYTPh KATYIIKH CEPJICUYHHUK Pa3MbIKAET TMOJBUKHBIA KOHTAKT
aBTOMATHYECKOTO  BBIKJIIOUATENsA, OOeCcTOuMBas  IeMb.  DJIEKTPOMAarHUTHBIM
pacUENHTENb OTKJIFOYAET ANEKTPUUYECKYIO LEMb 3a J0JU CEKYHIbI.

3amuTy OSIEKTPUYECKON IeMH OT TMeperpy3ku OO0ecreunBaeT TEeIMJIOBOM
paclenuTeN b aBTOMAaTUYECKOTO BBIKJIFOYATES.

[Teperpyska MOXET BO3HUKHYTh npu BKJIFOYEHUU B CeThb
AIEKTPOOOOPYyAOBaHUST OOIIEH MOIIHOCTHIO MPEBBINIAIONIEH AOMYCTUMYH Harpy3Ky
JUIs. TaHHOW CETH, YTO B CBOKO OYEPEAb MOXKET MPUBECTU K MEPErpeBy MPOBOIOB
pPa3pyLIEHUIO U30JISLUN SJEKTPOIIPOBOAKHA U BOZHUKHOBEHHUIO MTOXKapa.

TeroBoi pacuenuTenb MPEeACTaBIsSeT cCO00M OMMETATIMYECKYIO IUIACTHUHY,
T.€. OH COCTOUT U3 JBYX CIAsHHBIX TUIACTHH W3TOTOBJIEHHBIX U3 Pa3HbIX METAJJIOB,
MMEIOIINX Pa3HbIM KO3 PUIMEHT paclIupEeHus MIPU Harpese.

[Ipu mpoxoxkaeHuH N0 OWUMETAUIMYECKOW IUIACTUHE TOKa MPEBBINIAIOIIETO
HOMUHAJIbHBIA TOK AB miiactriHa HarpeBaeTcsi, Ipy 3TOM OJWH METaJUT PaCIIUPAETCS

ObIcTpee Ipyroro. ITO MPUBOIUT K HCKPHUBJICHUIO OMMETAUIMYECKOW IUIACTHHBI.
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[Ipu wuCKpuBIEHMM OHa BO3ACHCTBYET HA MEXaHU3M pacLENUTeNs, KOTOPBIN
pa3MbIKaeT MOJABUKHBIN KOHTAKT.

Bpemst cpabaTeiBaHusI TEIJIOBOTO PACLENHTENS 3aBUCUT OT BEIMYHUHBI
NPEBBIIICHUS MPOTEKAIOWIEr0o B ILE€NM TOKAa HaJ HOMHUHAIBHBIM TOKOM AB.
Yem Ooubllie 3TO MPEBBILIEHUE, TEM OBICTpEE CpadOTAET PACLIEIUTEID.

Toku ycTaBOK aBTOMAaTHMYECKHMX BBIKJIIOUATENEH, CIyKalUX MAJI 3al{UuThl
OTIEJIbHBIX YYacTKOB CETH, CIEAYET BBIOMpPATh MO BO3MOXKHOCTH HAUMEHBIINMU
[0 pacyeTHbIM TOKAM JTUX YYaCTKOB WJIM [0 HOMHUHAJIBHBIM  TOKaM
AJIIEKTPOIIPUEMHUKOB, HO TaK, YTOOBI ammaparbl 3allUThl HE OTKIIOYAIN
AIIEKTPOYCTAHOBKU TPU KPAaTKOBPEMEHHBIX NEperpy3kax (IyCKOBBbIE TOKH, MHUKHU
TEXHOJIOTHYECKUX Harpy30K, TOKH IIPX CaMO3aIlyCKe U T. I1.).

Crnenyet oOpaiiaTh BHUMaHUE HA MApKUPOBKY U XapaKTepucTUKu AB.

B mapkupoBKe yKa3pIBarOTC:

- MOJIEJIb AaBTOMATHUYECKOT'O BBIKJIFOUATEIIS;

- HOMUHAJIbHBIM TOK - MAKCUMAaJIbHBIA TOK 3JEKTPUYECKON CETH, MPU KOTOPOM
aBTOMATUYECKUI BBIKJIIOUATENb CIOCOOEH JUIMTENBbHO paboTaTh 0€3 aBapHilHOTrO
OTKJIrOYeHUs nenu. CTaHmapTHeIE 3HAYEHHWs] HOMHUHAJIBHBIX TOKOB aBTOMATHYECKHX
BBIKJTFOUATEJICH JIJISI CeTEH KHUIIBIX M 00mecTBeHHBIX 3manuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIBHOE HaNpsDKEHUE - MaKCUMAaJIbHOE HanpsbKeHue ceTu B Bosbrax,
Ha KOTOPOE pacCUYMTaH aBTOMAaTUYECKUI BBIKIIOUYATENb;

- TpejeibHask OTKJII0YAoIas ClIOCOOHOCTh aBTOMATHUYECKOI'O BBIKIIIOYATENS -
MaKCUMaJbHBIH TOK KOPOTKOIO 3aMblkaHUs B Awmrepax, KOTOpbI crocoOeH
OTKJIIOYUTH JaHHBIN AB coxpaHuB MpHU 3TOM CBOIO pabOTOCNOCOOHOCTH. B ciyuae
MPEBBIIICHUS] TOKOM KOPOTKOTO 3aMbIKAHMSI 3HAYEHUS YKa3aHHOW MpeAesbHON
OTKJIFOYAIOUIEl CHOCOOHOCTH BO3HHUKAET BEPOSITHOCTH OIUIABJICHUS TOABUKHBIX
KOHTakTOB AB u ux npuBapuBaHus Ipyr K Apyry, T.€. Beixoaa AB u3 crpos.

- XapakTepuCTHKa cpaOaThIBaHUsI - OIpeAeNseT auana3oH cpadaTbIBaHUS
aNeKTpoMarHuTHoro pacuenutens AB. Xapakrepuctuka cpabaThiBaHUSI HMEET
OykBeHHOe oOOO3HaueHue. JIns 3aluThl  DJIEKTPUYECKHX CETed JKUJBIX U

OOLIECTBEHHBIX 3/1aHMI yalle Bcero npumensitorest AB ¢ xapakrepuctukamu B, C, D.



50

Nlorotun

1- HanmeHoBaHue n cepus

2 - HoMnHanbHoOe HanpsxkeHne

3 - BpemA-TOKOBasa xapaktepucruka

4 - HOMWHanbHasa yacrora

5 - HoMuHanbHasa oTKNYatoLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHEBOHBI TOKOB  MIHOBCHHOI'O  paCOCINICHHA B  3aBUCHMOCTH  OT

XapaKTEPUCTUKHU cpabaThIBaHUS B COOTBETCTBUU ¢ [12] mpeactaBieHsl B Tabauue 1.

Tabmmma 1
Jnamna3zoHbl TOKOB MTHOBEHHOT'O PaCIICTUICHUS
XapakTepucTrka cpabaTbIBaHUS Jnama3oH
(tun AB)
B Cspime 3 I, 10 5 I,, BKIIOUUTEIIHFHO
C Cspimie 5 1, 10 10 I,, BKIIOUHUTEIIHFHO
D Cspiuie 10 1, 10 20 I, BKIIFOUMTEIHLHO

I, - HOMMHAIBHBINA TOK AB.

Bb10op aBTOMAaTHMYECKOrO BBIKJIIOYATENSI OCYLIECTBIISIETCS IO  CIEAYIOIINM
napaMeTpam:

- 110 KOJMYECTBY MOJIFOCOB. OQHO- U ABYXNONIOCHBIE AB npuMeHstoTcs miis
onHO(ha3HOM CETH, a TPEX- U YeThIpexmnoiocHbie AB - B TpexdasHoii ceTu;

- 110 HOMHUHAJIbHOMY HampsbkeHuto. HomuHanbHOE HampsbkeHue AB 10DKHO
OBITH OOJIBIIIC WJIM PAaBHO HOMUHAJIBHOMY 3HAYEHHUIO HAIPSDHKEHUS 3allUIIaeMON UM
(118

- 0 XapaKTEePUCTUKE cpabaThiBaHMs. XapaKTepUCTUKY cpabareiBanus AB

MOXKHO BBIOpATh coriaacHo Tabsmie 1;




51

- I0 HOMUHAJIBHOMY TOKY. OnpeenuTh He0OXOAUMbI HOMUHAJIbHBIN TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH 110 CCUCHHIO KHNJI Kabes.

YcrpoiicTBa 3a1IIUTHOTO OTK/IO4YeHns AU depenunanbHoro Toxka (YAT)

YCTpoICTBO 3alIMTHOTO OTKIIOYEHHS AUQPPEpEeHINaTbHOIO TOKA MM, Kak

4acTo TOBOPAT, «Y30» - 3TO KOMMYTAIlMOHHBIM anmapar, NpeaHa3HaYeHHbIN I

3allIUTHI BHCKTpI/I‘IGCKOﬁ IICIIN OT TOKOB YTCUKHU.

1 — anddepeHumanbHbIH

TpaHcdoOpMaTOp TOKA;
2 — NOPOroOBbIif JICMEHT;
3 — MCIIOJIHUTEJIBHBIHI

MEXaHH3M;

4 — ens TECTHPOBAHMSA]
S — CHIIOBBIE KOHTAKTHI:
6 —3alMTHBLIH KOHTAKT
LIeNH TECTHPOBAHMA]

T — kHonka «Tecr»;

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

UR3

Pucynok 3. Ilpunuun padotsr YT

Tok yTeykn — 3TO TOK, MPOXOSAIIMK MO HEXKEIATENbHBIM, B HOPMAaJIbHBIX
YCIIOBHSIX IKCIUTYaTallluH, IPOBOASIINAM Iy TSIM.

B HopManbHOM pexume pabOThl 3JIEKTPOYCTAHOBKH, JJIEKTPUUYECKUI TOK
MIPOTEKAET Yepe3 IMPOBOAHUKH BHYTPHU HEE, KaK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT apyrux TOKOMPOBOMASIIMX 3JEMEHTOB KOHCTPYKIMHU (METaUIMYeCKHE KOpIyC,
pama, Kapkac), NMpPOBOJHHMKH OTIEIEHBbl HW30JSIUEH, COMPOTUBIIEHUE KOTOPOH HE

MO3BOJBICT CO3AaTh SJICKTPUICCKYIO LCIIb.



Pucynok 4. [Ipumep kouctpykuu YT

Ecin mo kakoi-to mpuuuMHE (MOBPEXKIEHHUE, BIIAXKHOCTh, TOKOMPOBOSIIAS
ObUIb U T.I.) CONPOTHUBIIEHUE H3O0JSLUU YMEHBUIMIOCh, HAa KOPIIyCE WU JIPYTHX
TOKONPOBOJSALINX 3JEMEHTAX YCTAaHOBKU MOsBIsAETCS noreHuuan. Cam mo cede TOK
YTEUKH HE BO3HHMKHET, HEOOXOJUMO CO34aTh I€Mb, COCAUHSIONUIYIO 3JIEKTPUUECKUN
npudOp C MOTEHIMAJIOM Ha KOPIIyCe C 3€MJIEd WM HEUTpasblo. 3/1€Ch BO3MOXKHO
HECKOJIbKO BapUAHTOB.

B nepBom cityuae, KopItyC 3J€KTpOyCTaHOBKH, HallpUMep, ObITOBOM TEXHUKH,
KacaeTcsl METAJUIMYECKOTIO IPOBOJHMKA, MMEIOLIEr0 KOHTAKT C 3eMied. B Touke
KACAHMS 3aMBIKAeTCs L€Nb, U BO3HUKAET TOK yTEYKH. ECIM KOHTaKT JOCTATOYHO
HAJEKHBIA, TO CUJa TOKAa BO3pPACTET 0 MOpora cpabaThiBaHHWs aBTOMATUYECKOIO
BBIKJIFOUATeNIsl B IIWTKE nuTaHus. [lpm crnaboM KOHTAaKTE MOXKET BO3HUKHYTH
VCKPEHHUE, JIOKAJbHBIM HArpeB TOYKM KACAHWS, YTO NPUBOJUT K OIUIABJICHHUIO U
JanbHENIIEMY TOBPEXICHHUIO U30JISILIMU IPOBOOB, BO3TOPAHUIO U TIOKAPY.

B npyrom cnydae, KOpIyC 3JIEKTPOYCTAaHOBKM HE HWMEET KOHTAKTa C
3a3eMJICHHBIMHM MpEAMETaMU M caM He 3a3emyieH. [Ipu kacaHuu BHEIIHUX MaHeNen
YEJIOBEKOM, BO3HUKAET HArpy3ka, T.K. TEJO YEJOBEKa SIBJISETCA MPOBOJHHUKOM, W
4yepe3 HEro IPOTEKAaeT »JJIEKTPUYECKUH TOK. IIOCKONBKY CONPOTHUBIIEHHE TENA
YeJIoBEeKa BEJIMKO, CHjla TOKa HEAOCTaTOYHa Jid CcpabaThlBaHWsS aBTOMATHYECKOTO
BBIKJIFOUATENS B IIMTKE MUTAHHUS M YEJIOBEK IOJIy4YaeT AIEKTPOTPaBMY BIUIOTH 10
JIETAIBHOTO UCXO0/IA.

Takum oOpazom, YT oOecrneunBaer 3amuTy 4YelOBEKa OT MOPaKEHUS
AIIEKTPUYECKUM TOKOM H 3aILUTY OT [0KapPOB.

[Mpunmun peiictBus YAT cnenyrommii. [Ipu HOpMambHOM pexkume padOTHI

IeNy, KOrjaa MOABMXKHBIE KOHTakThl YJIT 3amMKkHyTHI, mpsMod TOK OT (a3HOTO
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IIPOBOJIa IPOXOAUT yepe3 maraurornposox YT, 3atem uepes Harpys3Ky, B KaueCTBe
KOTOpPOW BBICTYNAIOT, MOJKIIOYEHHBIE AJIEKTPONOTPEOUTENH U BO3BpAIlaETCs
00paTHO B CETh 10 HYJIEBOMY MPOBOJHUKY, TaK ke uepe3 maruuronposon YT, npu
ATOM BEJIMYKMHA OOPATHOTO TOKA paBHA BEJIMYUHE MPSMOTO TOKA.

IIpsmoii Tok mpoxoas yepe3 marauronposon Y /[T co3gaer B HEM MarHUTHBIN
IOTOK, B CBOK Ouepeap OOpaTHBI TOK TakK € CO3/1aeT B MarHUTONPOBOJIE
MAarHuTHBIM IIOTOK TAaKOW K€ BEJMYMHBI, HO TaK Kak HaIpaBJICHUE TOKOB
IIPOTUBOIIOJIOKHO, TO U CO3JAaBAEMbIE UMW MATHUTHBIE IIOTOKU IPOTHBOIOJIOXKHBI,
T.€. MarHUTHBIE ITIOTOKHA HANPABJIEHBI BCTPEYHO II0 OTHOLICHHWIO APYr K IPYry M
COOTBETCTBEHHO, IPU PABHBIX 3HAYEHHSIX TMPSAMOIO U OOpAaTHOIO TOKOB,
YPaBHOBEIIMBAIOT JPYyT Jpyra, B Pe3yjbTare 4ero CyMMapHbI MarHUTHBIN IIOTOK B
MAarHuTOIPpOBOAEC paBE€H HyIr0. Tak Kak CyMMapHblii MarHUTHBIM IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYET (paBeH HYJI0), BO BTOPUYHOM OOMOTKE TOK HE
MHIAYKTHpYeTCs. 11onBMKHBIE KOHTAKThl 3aMKHYTBI, JJIEKTPHUYECKasl LENb BKIIIOYEHA
Y HaXOJUTCS B HOPMAJIbHOM PEXHUME padOTBHI.

Ecnu B 04HOM U3 3JIEMEHTOB JIEKTPUYECKON 1IENM BO3HUKAET YTE€UKa TOKA, TO
4acTh  DJJIEKTPUYECKOI'O TOKAa HAYMHACT IMPOTEKAaThb IO  HEXEIATEIbHOMY
npoBoAsuieMy nyTd. [Ipy 3TOM, 4acTh TOKA 3JIEKTPUYECKOMN LIENH, NOCTYIIAKOMIAS OT
¢dazHoro nmpoBoja He OyAeT BO3BpAIAThCSA B CETh, a MPOXO/s MO HEXKEIATEIbHOMY
NPOBOJALIEMY MyTH OyIeT yXxoauTh B 3emito. CienoBaTenbHO, OOpATHBIM TOK,
KOTOpbIN OyAeT BO3Bpamiatbcs B ceTh uepe3 marHutonpoon YT mo HyneBomy
IpoBOAY, OYJET MEHbILE MPSMOTO TOKa, MOCTYMAIOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOr0 MarHUTHOIO TOTOKA CTaHET OoJibllle BEIMYHMHBI OOPATHOIO
MAarHuTHOTO IIOTOKA, B pe3yipTare 4ero B Maramutonposoge YT cymmapHsii
MarHUTHBINA MTOTOK YK€ HE OyJeT paBeH HYJIIO.

Bo3HukIMi cyMMapHbId MarHUTHBIN MOTOK HHAYKTUPYET JIEKTPUUECKUM TOK
BO BTOPHYHON OOMOTKE, KOTOPBIH MPOXOAS Yepe3 MarHUTOIIEKTPUUYECKOE pelie
MPUBOJAUT €ro B paboTy, a OHO, B CBOIO OYEPEb, PA3MBIKACT MOJBUKHBIE KOHTAKTHI
OTKJIIOYasl DJIEKTPUUECKYIO LIETIb.

VYCTpolCTBO 3alllUTHOTO OTKIIIOUEHHUS U(PEepeHIMaIbHOIO TOKa HMEET B
oduxofe W JApyrue Ha3BaHUS, Harpumep, Aud@epeHIUaNbHbII BBIKIIOYATEb,
aBTOMATUYECKUI BBIKIIOYATETh AUPPEPEeHINATBHOIO TOKA, YCTPOUCTBO 3aIUTHOTO

oTKJIIOYeHUs. Takke B pa3IMYHbIX JOKYMEHTAaX BCTPEUaAOTCs pa3Hble ab0OpeBUaTyphbl
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naHHoro ycrpoiictBa, Hanpumep, AB/IT B T'OCT IEC 61009-1-2020, BAT B 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1Y3 u CII 31-110-2003.

OcHoBHBbIMU XapakTepuctukamu Y T sBisroTcs:

- Tun. B 3qanusax moryt npuMensatbes Y /T tuna «A», pearupyromuye Kak Ha
MIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOIIME TOKH YTEUKH, WK Thna «ACy», pearupyrome
TOJBKO Ha MEPEMEHHBIE TOKH YTE€UKH. VICTOUHMKOM IyJIbCUPYIOIIETO TOKA YTEUKH
MOTYT SIBIIAITBCSI CTHPAJIBHBIE MAIIUHBI C PEryJSITOPAMH CKOPOCTH, PETYJIUPYEMBIE
VMCTOYHUKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMMHQJIbHBIA TOK - MaKCUMajibHBIM TOK mpu kotopoMm YT cnocobHO
JUINTEIBHO paboTaTh, HE TepsAs CBOIO paboTOCcnocoOHOCTh. CTaHIapTHBIMH,
HaubOojee 4YacTO UCHOJB3YEMBbIMU 3HAUEHUSIMH HOMHMHAIBHBIX TOKOB Y/IT,
UCIIOJIb3YEMBIX B 3JIEKTPOYCTAHOBKAX WJIbIX U OOIIECTBEHHBIX 3aHUM SBIISIFOTCA:
10, 16, 25, 32, 40, 63A;

- nuddepeHuuanbHblii TOK — MUHUMAJIBHBIA TOK YT€UKH, npu koTopom YT
IPOU3BENIET OTKIIIOUEHUE IEKTpruecKor 1enu. uddepeHunanbHblii TOK — 3TO OAHA
Y3 TJIABHBIX Xapakrepuctuk Y AT;

- HOMMHAJIBHOE HANPSOUKEHWE — HalpshKeHWe cetu npu kortopom YT
CIOCOOHO JTUTEIBHO paboTaTh, HE TEPSSI CBOIO PA0OTOCTIOCOOHOCTS;

- poZ1 ToKa (IOCTOSIHHBIN WJIM NTEPEMEHHBIN);

- YCIIOBHBI TOK KOPOTKOIO 3aMBIKaHMS — TOK KOTOPBIH KPaTKOBPEMEHHO
MoxkeT BbimepxkaTh YT 10 MoMeHTa moka He cpaboTaeT aBTOMATHYECKUN
BBIKJIFOYATENb, YCTAHOBJIEHHBIN JJISI 3alIUThI ENU OT KOPOTKOTO 3aMbIKAHHS.

Bri6op VT npou3BoAUTCS MO CIEAYIOMIUM KPUTEPHUSIM:

- 110 HOMMHAJIBHOMY HANpPsDKEHUIO U TUIlY ceTH. HoMHHanpHOE HampsKeHUe
YT nomxHO OBITH OOJIBIIE TMOO PABHO HOMHUHAILHOMY HAMPSHKEHUIO 3aIUIIIAEMOM
uM 1ienu. s ogHodasHoit cetu Tpedyercs aByxmnoitocHoe YT, mis TpexdaszHoit
CETHU — YETBIPEXTIOJIFOCHOE;

- 1o HoMuHaNIbHOMY TOKY. CormacHo 11YD ucnons3zoBanue Y/[T B rpynmnoBsix
JUHUSAX, HE HMMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 JOMOJHUTEIBHOrO arrapara,
00eCIeunBaIOIIETO ATy 3aIIUTY HEe Jomyckaercs. M3 atoro cnemyet, uro nepen YT
JOJDKEH CTOSITh aBTOMATHUYECKUW BBIKIIOUATENh WM JIPYroil ammapar ¢ (QyHKIHeH
3aIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTr0 HEOOXOIMMO BHIOMPATh HOMUHAJIBHBIN TOK

VYAT. Ilpu stom HOMuHanbHBIH TOK YT pomkeH ObITh Oojblle MO0 paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/

55

HOMHHAJIBHOMY TOKY YCTaHOBJICHHOTO JIO HETO aIlrapara 3aiuThl (aBTOMaTHYECKOTO
BBIKJIFOYATEJIS WJIM IPYTOro amnmapara ¢ QyHKIIMen 3alIiuThl OT CBEPXTOKA);

-  mo gubdepennmansHoMy — TOKy.  CTaHIApTHBIMH  BEIMYMHAMH
mupdepennmansaoro toka YT sBmstores: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepenmmanbabiM TokoM 100, 300 1 500 MA mpUMEHSIOTCS IS 3aIUTHI
OT moxkapoB, ¢ auddepeHuuanbapiMu TokamMu 6, 10, 30 MA - i 3amUTHI

OT ITOPAKCHHUA YCIIOBCKA SJICKTPUICCKHUM TOKOM.

cepus npoussoanTens

HOMUHANBHbIM TOK \ /
\Bm 53 ,
b

HanpsxeHue 50A
T 2308~ 50U cxema

an 30 MA | J NOAKNIOYEHUSA

AMd)d)GpEHuV‘aanbm/ | / 0003HaYeHus

E

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

(cTaHpapTHas ot -25 go +40)

1d a
Tun AC E - ANA CUHYCOMAANLHOIO
T nepeMeHHoOro Toka
14 4 Tun A - ANS NYAbCUPYIOLWEro
m NOCTOSIHHOrO TOKa (M ANS CUHYCOMAanb-

: HOro NepeMeHHoro Toka)

144 Tun B - ANA NOCTOSHHOrO Toka (u
NNV ANS CUHYCOMAANBHOIO NEPEMEHHOro
—_ TOKA W ANA NYNbCUPYIOWEro NOCTOSH-
HOro TOKa)

Pucynoxk 5. Mapkuposka YT

[Tpumensiemple Tunbl YT ¢GyHKIMOHAIBHO ODKHBI MpEaycMaTpUBaTh
BO3MOYKHOCTh MPOBEPKU UX padorocnocoOHocTH, npoBepka YT (TectupoBanue)

JUISL KUJIBIX OOBEKTOB JIOJDKHA TIPOBOJUTHCS HE PEXKE OJHOrO pa3a B TPU MecsIla,



56

O 4YeM JIOJDKHA OBITh 3aluCh B HMHCTPYKIMHM IO SKCIUTyaTalldd MpeanpusThs-
WU3TOTOBUTEIIA.

YceranoBka YT,  gedcTByrommx  Ha  OTKJIIOYEHHE,  3alpeIiaeTcs
IUISl DJIEKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOYKET IPUBECTU K OMACHBIM
IOCJHEACTBUAM: CO3JAHHUI0 HENMOCPEACTBEHHOW yIpO3bl JUIS JKU3HM JIIOJEH,
BO3HMKHOBEHUIO B3PBIBOB, MTOKAPOB U T.II.

JUJIsi caHUTApHO-TEXHUYECKUX KAOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIYyETCS
yctanaBnuBath Y /[T ¢ HOMHHaIbHBIM AU(PEpEeHIINATbHBIM OTKIIOYAIOIINM TOKOM
no 10 MA, ecnu g HUX BbIAENIEHA OTAENbHAs JMHUSA, B OCTAJIBHBIX CIyYasx,
HaIrpuMep, MpU TPUMEHEHUU OJIHOM JIMHUM JIJIi CAHUTAPHO-TEXHUYECKON KaOWHBI,
KyXHHU U Kopuaopa, cieayer npuMeHarb YT ¢ HomuHanbHbIM U] PepeHaibHbIM
OTKJIIOYAIOIINM TOKOM 10 30 MA.

Jnst ogHokBapTupHbIX JoMOB YT ¢ HOMuUHaNbHBIM JuddepeHnanTbHbIM
OTKJIIOYAOIIMM TOKOM 110 30 MA peKOMeHIyeTcs PEAYyCMaTPUBATh ISl TPYIITIOBBIX
JUHUM, TUTAIOIIMUX IITENCEIbHbIE PO3ETKA BHYTPU JOMa, BKJIIOYas I10JIBAJIBI,
BCTPOCHHBIE U NPUCTPOCHHBIE Tapakv, a TAKKE B TPYNIOBBIX CETSIX, MUTAIOIINX
BaHHbIE KOMHAThI, JyIIeBble M cayHbl. [[18 ycTaHaBIMBAaeMbIX CHapyXKu
HITETCENbHBIX po3eToK ycTaHoBka YJIT ¢ HoOMuHanbHbIM au(QepeHInaIbHbIM
OTKJIFOYArOIUM TOKOM 10 30 MA oOs3aTenbHa.

B 3panmsax moryt mpumenarbca Y30 Tuma «Ay», pearupyromme Kak Ha
IIEPEMEHHBIE, TaK M Ha MYJbCHUPYIOIIHE TOKH MOBPEKACHUN, Wi «AC»,
pearupyromue ToJbKO Ha IEPEMEHHBIE TOKH YTEUKH.

Kax Buano u3 xonctpykuuu YT (eciu peub uzuer He 0 KOMOMHHPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllMTa OT CBEPXTOKOB U MpPH JHOOOW cXeMe €ro
HNOJKJIIOYEHUS]  JIOJDKHA ~ ObITh  NpPEJyCMOTpeHa  oOs3aTenbHas  yCTaHOBKA
aBTOMATHMYECKOTO BBIKJIFOUATEIIS, A 3alIUThI, KaK camMoi ceTH, Tak U Y [T oT TOKOB
neperpy3ku U KOpOTKOTO 3aMbIKAHMSI.

Taxke HeoOxoauma mnepHoauydeckas IpoBepka padotocmocodHocTH Y/IT.
Crangapramu [7, 8] ycTaHOBIEHO TpeOOBaHWE MO HAJUMYHIO YCTPOMCTBA MPOBEPKHU
paboToCcrnocoOHOCTH YAT (KHOTIKM). [TpoBepka paboToCoCOOHOCTH
ocymectisiercss HaxatueM kHonku «TECT». Ilpu ee wnaxatum B YT

MCKYCCTBEHHO CO3/1a€TCsl TOK YTEUKH, YTO JOJKHO IPUBECTHU K OTKIIOUeHUIO Y J(T.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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YcrpoiicTBa 3a10MTHI OT AYroBOro npo6ost uiu uckpenus (Y3/111)

JyroBoii mpoOOW WM HMCKPEHHE — OJIMH U3 aBapUMHBIX MO0XKapOOMACHBIX
PEXKUMOB B DIIEKTPOCETSIX.

B omiMume OT KOpPOTKMX 3aMbIKaHWW, BO3HMKAIOIIMN IIPU HCKPOBBIX
U IyTOBBIX pa3psAlax TOK, OTPAaHUYMBAECTCS COIPOTHBIICHUEM HArpy3Kd, Ha KOTOPBIN
HE pearupyroT aBTOMAaTUYECKHE BBIKJIIOYATENIN, HO 3a CUYET JUIMTEJIBHOIO BPEMEHM
€ro IIPOTEKaHMsl, MOKET IIPOUCXOIUTH BOCIIZIAMEHEHNE N30 1UU IIPOBOJA.

OpHOM W3 TJIaBHBIX MNPUYMH HUCKPEHMs SBISETCS OOJBIIOE IEPEXOAHOE
cornporusienue (BIIC), B oOuxome Ha3bIBa€MOE TaKXKE «IUIOXHUM KOHTaKTOM.
[Ipn BIIC Ha mepexone 3JEKTPUYECKOTO TOKAa C OJHOTO NPOBOJHHMKA Ha APYrou
oOpa3yeTcsi mociie[oBaTelIbHAasl WM NapajulesibHasl 3JEKTpUYecKas Ayra MeExXIy
IIPOBOJAAMU WJIM KOHTAKTAMH.

BIIC d4yacto BO3HUKAaeT BCIEACTBUE Je(DEKTOB U  TOBPEKICHUH,
MPOU3OLLIEAIINX TPH dKCIUTyaTauuu odopyaoBanus. Hampumep:

- TMOBPEXACHUS H30JISUUMU KaOess TBO3IAMH, WIypyNaMH, 3aKHUMaMu WIH
P MEXaHUYECKOM BO3JICUCTBUU JIPYTUMH MTPEAMETAMU;

- MOBPEKACHUSI U30JISIUU Kabesiel TphI3yHaMu U IOMAIllHUMU )KUBOTHBIMU;

- U3JI0M Kabesst (MpoBOJia) MPU M3rudax WM MPHU MOCTOSHHBIX MEXaHHUYECKUX
BO3JCHCTBUSIX;

- CTapeHue MU30JIALMM, MOBPEKICHUS OT BO3IACHUCTBHUA TEMIIEpATypbl, BJaru,
JIPYTUX pa3pylarommx (HakTopos;

- YXyJIIEHUE KOHTAKTa M3-3a OCiabJeHUsl 3aKMUMOB, CTAPEHUS M OKHUCIICHHUS
IIPOBOJIOB U T.[I.

B noBpexIE€HHON »Kuie BO3HHMKAET MaJblil 3a30p, MpOOMBAEMbI padboynm
HaIpsHKEHUEM, TTO3TOMY TOK 10 TAKOMY KaOeto MPOoJI0KAET NPOTEKATh, U OCTAETCS
OJIM30K K HOMHUHAJIBHOMY 3HAUEHUIO, a 3HAYMUT, aBTOMATUYECKHH BBIKJIIOYATEIb

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

AN oA

Redexr Nospexagenune MexaHuueckoe NospexaeHue CKpyTka meap
xabena rPbIZyHaMK nospexaenue uNK Crapexune ANOMUHKM
U30NAUMK WM3ONAUMK

Pucynok 6. Bo3aMoskHbIE€ TPUYMHBI UICKPEHUSI B DJIEKTPOIIPOBOJIKE

B 3a3ope BO3HHMKaeT AyroBoW pas3psil, COMPOBONKIAIOIIMICS HHTEHCHUBHBIM
BBIJICJICHUEM TEIIa, YTO MPUBOJUT K JaTbHEHIIEMY pa3pyIICHUIO U30JISIIIUN KaOels
Y €ro BO3rOPAHMUIO.

[Ipu  OONBIIOM  MEPEXOJHOM  COMPOTHBICHUM  BO3HUKAET  IPOIIECC
[UKIMYECKOr0 O0Opa3oBaHMsI U TallleHUsl DJICKTPUYECKON JIyI'H, MPOUCXOIUT
3HAUUTEIBHOE W JUINTEJIbHOE BBIACJICHUE TEIUIOBOW HSHEPru. BO3HUKAIOT
JUTUTEIbHBIE W YCTOMYMBBIE TEIJIOBBIE PEXUMBI pabOThI AJNEKTPUUYECKUX IIETEH,
BCJICJICTBUE YEro MPOUCXOIUT pa3pylIeHUE M30JSIIUM U 3alIUTHBIX 000JIOYEK, a
TaKke MOCJIEeIYIOIIee BO3TOPAHUE.

[To MexaHu3Mmy BO3HHUKHOBEHHS, pPa3aUYaroT IOCJIEI0BATEIbHBIA 1yroBOM

po0oil, mapauieNbHbIN 1yroBoi Mpo0oil U TyroBoi mpoOoil Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (HeWTpanb)

I
]
1
PE (zazemneHue) '
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Pucynox 7. MexaHu3M BO3HUKHOBEHHS TyTOBBIX POOOEB
[Tog mnocnegoBaTeNbHBIM JTYyTOBBIM MPOOOEM MOHUMAETCS AJIEKTPUUECKUIN

npo0oil M30sAMK (MM BO3AYIIHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky uenu, 3ammumaemor Y3JIII. IlocnenoBatenbHblit 1yroBoil mpoOoi
BO3HUKAET, NPEXKJIE BCEro, B PE3yJbTaTe IOBPEKJCHHUS NPOBOJA WIH TMOTEPU
KOHTAKTa B MOCJEJOBATEILHOCTA C Harpy3koi. B 3Tux ciydasx, BelIMYMHA TOKa
MEHBIIIE, YeM pabdOuYuil TOK, ¥ aBTOMATHYCCKHE BBIKITIOYATENIM WJIA BBIKITIOYATEIN
mudpepeHInaTbHOTO TOKA HE CITOCOOHBI ONMPECIUTh HEUCTIPABHOCTh M OTKIIFOUUTH
3AIIMIIAEMYIO LIETIb.

[TapannenbHbIi AyroBoi MpoOoH - 3TO MPoOOl, TPU KOTOPOM TOK MPOTEKAET
MEXIY aKTHUBHBIMH TPOBOJAHUKAMU, TapaJUieIbHO 1enu Harpy3ku. [IpoOoi
COMPOBOXK/IAETCS TIOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CIIOCOOCTBYIOIIEH 3aMBbIKAHUIO
MPOBOJHUKOB. BennunHa Toka mpH mapamiedTbHOM IPo0O0e OMpenesseTcs MOJHBIM
CONPOTHUBJICHUEM LieTH. B 3aBUCMMOCTH OT TOr0o, KaKO HOMHHAJIBHBIA TOK UMEET
ABTOMATHUYECKUN BBIKJIIOYATEINb, MPOUCXOAUT (WJIM HE MPOUCXOIUT) OTKIIOUCHHUE
uenu. [lpum 3arpyOneHHON ycTaBKE TOKa cpalOaTblBaHUA aBTOMATHYECKOIO
BBIKJTIOUATENS OTKJIFOYEHHUE LEMHU NPOUCXOINUT C 3ICPIKKOM.

JlyroBoii mpo6oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK IIPOTEKAET MEKTY
aKTUBHBIM MPOBOJHUKOM U 3eMJIEH B pe3ysbTaTe 3aMbIKaHUsl (Pa3HOro MPOBOJIHHUKA
Ha 36MJIIO WJIM Ha 3JIEMEHT JJIEKTPUYECKHU CBSI3aHHBIN C 3EMJIEH.

YcrpoticTBo 3amuThl 0T AyroBoro npobos (Y3/I1) — HOBBIN Kiacc ammapaTtoB
3aIIUTHl AJIEKTPUYECKOW CETH, MpPEIHA3HAYEHHBIM, B OTIHYKME OT JPYTHMX BHJIOB
ANEKTPUUYECKUX 3aIIUT, UCKIIOUUTENBHO JJIs1 MPEAYNPEKICHUS U MPEIOTBPALCHUS
M0’KapoB, BO3HUKAIOIIHMX HU3-3a IyTOBOTO MPO00s (MCKPECHHS).

HekoropbsiMu pa3zpaboTunkamMu ITHX H3ACIUNA MPUMEHSETCS TaKXKe TECPMHH

«YCTPOMCTBO 3amuUThI 0T uckpenus» (Y3Uc).
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Pucynoxk 8. [Ipumepsl yCTPOMCTB 3aIUTHI OT JYTOBOTO MPOOOS pa3IMIHBIX
MIPOU3BOUTEIICH

V31T HOCUT UCKITFOYUTETBLHO TPOTUBOMIOKAPHOE Ha3HAYCHUE.

OcHoBHOll  3amaueit  Y3/III  sBnsieTcs  CBOEBPEMEHHO  pPAacHO3HATH
BO3HUKHOBEHHE MOKAPOOMACHOTO MCKPEHHMS W  OTKJIIOYUTh  3alUIIAEMYIO
AIEKTPUYECKYIO LIEMb.

VY3AI1 cKOHCTpyMpOBaHO TakK, YTOOBI OMNPEACIHUTH TMOSIBIECHHUE JTyTOBOTO
(MCKpOBOT0) pa3psifa W MpepBaTh KOHTYp emi€ mepei TeM, KaK JSHEpTus B MecTe
HEUCNPABHOCTHU JOCTUTHET 3HAYEHUI, BEAYIIMX K BOZHUKHOBEHHUIO MTOXKapa.

VY3MII obecrneunBaeT aBTOMATUYECKYIO JIUATHOCTUKY KOHTPOJIUPYEMOM
AIEKTPUYECKON IeMU M MPU BO3HUKHOBEHMHM MCKPEHHUS OTKIIOYaeT €€ OT oOIiei
MUTAIONIEH CETH.

Taxkum oOpazoM, 1ellb TPUMEHEHHUSI TUX YCTPOUCTB — 3TO MPEAYNPEKICHUE
M0KapoB, BO3HUKAIOIIMX B MOMEUICHUAX, 3AAHUAX U COOPYKEHUSAX [0 MPUYHUHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBAHMUS, MPOSIBISIONIECHCS B BUJE JTYTOBOTO MpoOos

(MCKpeHwus1).
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bonpmmacTBO  Y3/III  MCMOAB3YIOT CXOXKHE MPUHIMIBI  OOHApPYKEHUS
M0KapOOINacHOTO HUCKPEHUSI B CETU. YCTPOMCTBO AaHAIU3UPYET COBOKYIHOCTH
MapaMeTPOB TOKA W HAIPSHKCHUS CETH, XApPAaKTEPHBIX [JII UCKPEHUS: BEIUYHUHY,
dbopMy, MOISIPHOCTH, TTPOIOJDKATEILHOCTD M TEMIT CIICIOBAHUS CKAYKOB. DTH CKAYKU
U narT uHbopManui, 00padaThiBaEMy0 MOAYJIEM OOpaOOTKH CHUTHAJIOB B COCTaBe
V3AI1. BennunHa noJy4eHHOTO CUTHAja CPAaBHMBACTCS C 3aJaHHBIM 3HAYEHUEM U
IIPU KaXKJIOM MPEBBIIIEHUH ATOr0 3HAYEHUS MOJAETCA HUMIYJIbC PETUCTPUPYEMBIi
HakonuTeneM. [Ipn DOCTHKEHUM B HAKONMTENE YCTAHOBIECHHOI'O YMCJA WMITYJIbCOB
3aJJaHHOTO YPOBHS TMOAPAN (OPMHUPYETCS CUTHAN, OTKIIOYAIOMIMHA 3alUIIaeMyI0
JIMHUIO.

Baxnoit xapakrepuctukor Y3II, sBasieTcs MOMEX03alllMIIEHHOCTh, T.€.
OTCYTCTBUE HEXENaTeNbHbIX (JIOKHBIX) cpabaThlBaHUM MpU BKIOYCHUH B
3aIMIIAEMYIO LEMb Pa3IUYHBIX JIEKTPOIPUOOPOB, HAIPUMED, IBLUIECOCA, HCTOYHUKA
MATaHUAd C DJJEKTPOHHOM KOMMYTAalMEH, ABUTATeNsl KOHJECHCATOPHOIO IIyCcKa,
ANIEKTPOHHBIX PETYJATOPOB (TUPUCTOPHOIO THUIIA) CUJIBI CBETA, (PIIYOPECUEHTHBIX U
TaJIOTEHOBBIX JIAMII, & TaKXKe «HOPMAJIbHO MCKPSIIMX» PYUYHBIX DJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEIISIMU KOJUIEKTOPHOTO THUIIA UCKPEHUE B KOTOPBIX SIBISETCA
JIOITYyCTUMBIM, HallpUMeEp APEb.

CTOUT OTMETUTH, YTO OTAEIBHBIC JJICKTPUUYECKHE YCTPOMCTBA CaMH MOTYT
T€HEPUPOBATh BBICOKOYACTOTHBIE M CPEIHEYACTOTHBIE MOMEXH, KOTOphIE OyIayT
pacrio3HaBatbesi Y3/III kak wucToyHUK wHCKpeHus. Hanpumep, THUpUCTOpHBIE
peryisTopel ¢ (a3oBbIM yIpaBiIeHHEM 0€3 TOMEXOMOAABIAIONINX (UIBTPOB;
pPa3IMYHBIE YCTPOMCTBA, T€HEPUPYIOIINE BHICOKOYACTOTHBIE MOMEXHU IMOBBIIIEHHOTO
YPOBHSI, CYIIECTBEHHO MPEBBIIAIOIIME HOPMBI Ha MoMexosmuccuto. [Ipn Hannumn
MEPEYUCIICHHBIX YCTPOMCTB, MPUXOIUTCS JHUOO OTKAa3bIBaThHCA OT MPUMEHEHHUS
V311, yBenuuuBasi pucKH BO3TOpaHUM OT HCKpeHus, quOo orkiaouars Y3JIII Ha
BpEMsI UCMOJIb30BAHUS YCTPOUCTB, SIBISIOIINXCS T€HEPATOPaMU BBICOKOYACTOTHBIX H
CPENHEYACTOTHBIX MTOMEX.

OcHoBHbIMM XapakTepuctukamu Y3111 sBisroTcs:

- HOMHUHQJIbHBIA TOK — MaKCUMalbHBIM TOK mpu kotopoMm Y3/II cnocobHO
JUTUTENIbHO paboTaTh, HE Tepsisi CBOWO paboTocrmocoOHOCT,. B ocHOBHOM

BBIITYCKAIOTCS B MSTH MOAU(UKALKAX, B 3aBUCUMOCTH OT HOMHHAJIBHOTO TOKa: 16,
25,32,40, 63A;
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- HOMMHAJBHOE HaIpsHKCHHE — HampsikeHue ceTu npu Kotopom Y3/
CIOCOOHO JTUTEIBLHO paboTaTh, HE TEPSsI CBOIO PA0OTOCTIOCOOHOCTS;

- YCIIOBHBI TOK KOPOTKOTO 3aMBIKaHUSI — TOK KOTOPBIA KPaTKOBPEMEHHO
MoxeT BbiepxkaTh Y3II 1o momeHTa mnoka He cpabOTaeT aBTOMAaTUYECKUN

BBIKJIIOYAaTCIb, YCTaHOBHeHHBIﬁ JJI 3alIUThI OETIN OT KOPOTKOI'O 3aMbIKaHM:.

- :
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1 — u3roroBuTenp; 2 — MOZICIb; 3 — HOMHMHAJIBHOE HAMpsiKEHUE; 4 — 4acToTa; S — HOMUHAIBHBIN
TOK; 6 — YCJIOBHBIM TOK KOPOTKOTO 3aMbIKaHUs; 7 — CXeMa MOJKIIYEHHS; 8 — cXemMa UHANKAlUN
cocTosiHUS pudopa

Pucynok 9. [Ipumep mapkupoBku Y3 /111

Br16op Y311 npon3BoauTCs 1O CIAEAYIOMIUM KPUTEPUSIM:

- 10 HOMUHAJIBHOMY HanpspkeHuto. HomunansHoe Hanpsbkenue Y 3/111 nomxHO
OBITH OOJIbLIE JTMOO PABHO HOMUHAIBHOMY HAIPSKEHUIO 3alUIIAEMON UM 1IEMH;

- II0 HOMHMHalIbHOMY TOKy. Y3/III He 3ammimaer >JIEKTPUYECKYHO CETh
OT TIEperpy3kd U TOKOB KOpPOTKOro 3ambikaHus. Ilosromy mepen Y3II momxen
CTOSITh ABTOMATHUYECKHUI BBIKJIIOYATENIb WM JAPYTrod ammapar ¢ (QyHKIHEH 3aiuThl
OT CBEPXTOKa IO TOKY KOTOPOro HeoOXOAMMO BbIOMpaTh HOMUHANBHBIN Tok Y3/II.
[Ipu »sroM HoMuHabHBIM TOK Y3MII gomkeH ObITH Oosbie JHOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOTO JI0 HErO amnmnapara 3aliuThl (ABTOMAaTUYECKOTO
BBIKJTIOUATEIS] WUIM JIPYTOTO anmnapara ¢ GyHKIMEH 3alIUThl OT CBEPXTOKA).

Taxoke ipu Be16ope Y3/III crienyer oOparuth BHUMaHKE HA HAIMUKE (PYHKITUU

IPOBEPKH pabOTOCTIOCOOHOCTH YCTpOHCTBa. HEeKOTOphIe MPOM3BOAMTENN OCHAIIAIOT


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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V34l kHONKOW TPOBEPKHU, OTIAEIBHBIE POU3BOAUTENHN B KOMIUIEKTE C YCTPOHCTBOM
MOCTABIIAIOT CPEACTBO KOHTPOJII B BHUAE ABTOHOMHOW BWJIKH, THO3BOJISIONICH
MMHUTUPOBATh HUCKPOBBIC pa3psiibl, U TaKUM OOpa3oM OCYIIECTBIISITh KOHTPOJIb
GYHKIIMOHUPOBAHUST W3JICTUS U OMPEICICHUE 30HBI €ro JEHUCTBHS, YTO SBISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKHX allllapaToOB.

Pucynoxk 10.ITpumep Y3 I B KOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(G YHKITMOHUPOBAHUS

VYceranoBka Y3/III B rpymnmoBbIX CeTsIX MUTAHHS CUCTEM IMPOTUBOIOXKAPHOI
3allUThl U B DJIEKTPOYCTAHOBKAX MEAMIMHCKOTO HAa3HAYEHHUS, MOJJICPKUBAIOLINX
KUBHEEATENBHOCTh OOJIBHBIX, HE JOMYyCKaeTCsl.

VY3AII saBnsiercs emie OJHUM BHUJOM 3allUTHl JJICKTPUYECKUX ILEIEH.
OHo He 3aMeHsieT coOOM apyrue amnmaparhl 3alUThl U HE OTMEHSIET HeOOXO0IMMOCTH
MIPUMEHEHUS B AJIEKTPUUYECKUX LIETISIX aBTOMATUYECKUX BBIKJIKOYATEIEH U YCTPONCTB
3aIUTHOTO OTKJII0UeHUs AudhepeHnansHOTo ToKa.

VY3AII pexoMeHnyeTcs YCTaHABIMBATH B OTHAEIBHBIX TIPYIIIOBBIX JIMHUAX
MATAHUSI OCBEIICHUS W IITENCENbHBIX PO3ETOK MOCJE APYTHMX amnmnapaToB 3allUThI
(AB, YIT).

VYcranoska Y31 3anpemiaeTcst B IMHUSIX CUCTEM MIPOTUBOIOKAPHOM 3aUTHI,
a TaKXe DJIEKTPONPHUEMHHUKOB, OTKIIFOYEHUE KOTOPHIX MOKET MPUBECTH K OMACHBIM
MOCJIEICTBUSIM:  CO3/IaHUI0  HEMOCPEJCTBEHHOM yIrpo3bl i JKU3HU JIIOAEH,

BO3HHMKHOBCHHIO B3PLIBOB, ITOKAapPOB U T.[.
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YcrpoiicTBa 3amuThl 0T nepenanpsxenus cetu (Y3II)

[Tepenaapl HANPSKEHUS B SIEKTPUUECKON CETH SIBISIOTCS OAHOM M3 OCHOBHBIX
MPUYUH BBIXOJIa U3 CTPOS BJIEKTPUUECKUX MPUOOPOB, MPUBOMASIIMX B OTIAEIHHBIX
ciydyasix K 1oxkapy. OcoOEHHO OCTpO BONPOC 3alllUTHI  3JIEKTPONPUOOPOB
OT TEpEenajgoB HANPSHKEHUS CTOUT B KWIBIX MHOTOKBAPTUPHBIX JOMax CTapoil
MMOCTPOMKH, & TaK K€ YACTHBIX >XWIBIX JOMax MOJKIIOYEHHBIX K CTapbIM JUHHUIM
AJIeKTponepeaay.

YCTpOUCTBO 3aIlMTHI OT NEPCHANPSIKCHUS WM PEJIE€ HANPSHKEHUS — 3TO
amrapar  3aluThl, OCYLIECTBIISIIOIIMNA  HENPEPBIBHBIA  KOHTPOJIb  BEIWYMHBI
HaIpsHKEHUST TUTAIONIEH CETH C IIeJIbI0 00ECIEUYEeHHsS] OTKIIOYEHUS Harpy3Kd B

CJIydac BbIXOAd 3HAYCHH HAIIPAKCHUSA 3a YCTAHOBJICHHBIC IIPUICIIBI.
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Pucynok 11. IIpuMepsl yCTpOKCTB 3allIUTHI OT MEPEHANPSHKEHUS PA3IMYHbBIX
MIPOU3BOAUTENIEN

Haznauenne VY3II 3akmrodaeTcs B 3amUTe  AJIEKTPOOOOPYIOBaHUS
OT TIEpPENajgoB HANPSDKEHUS CETH KOTOpPbIE MOTYT BO3HUKHYTh B CIEACTBUE
pa3nuYHbIX (PAKTOPOB TAKUX KaK OOpPBIB HYJIS, epekoc (a3 u T.1.

Kak npaBuino, Y3II cocTouT u3 ABYX OCHOBHBIX OJIOKOB: HM3MEpPUTEIHHOIO
Y UCIIOJIHUTEIBHOTO.

IIpu nomaue wa VYII HanpspkeHuss W3MEpPUTENbHBIA OJOK OMpenensieT
€ro Benu4yuHy. Eciu n3MepeHHOe 3HaYeHUE HANPSIKEHUS DJIEKTPOCETH HE BBIXOJUT

3a YCTAHOBJICHHBIY B HACTPOMKAxX JHUANa3oH 3HAUYCHUN W3MEPUTEIbHBIN OJIOK MoAaeT
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CUTHAJI Ha HUCIIOJHUTENbHBIN OJIOK (pesie) KOTOPhIA 3aMbIKaeT CHJIOBOM KOHTAaKT,
BKJIIOYAsi TEM CaMbIM Harpy3Ky B CETb.

Takum oOpazom, Y/III ocymecTBiasieT HENPEPBIBHBIN KOHTPOJb HANPSKEHUS
ANEKTpoceTH. B ciydae CHMKEHHS HANpPSHKEHHUS HUXKE YCTAHOBIIEHHOTO IOpora
WJIM TIOBBILIEHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKAX MOpOra U3MEpPUTEIbHBINA OJIOK
MTHOBEHHO TIOJIJa€T CHUTHaJl Ha UCIHOJHUTENbHBI MeXaHu3M (pese) KOTOpBIH
OTKJIIOYAET JJIEKTPOYCTAaHOBKY OT ceTu. [locime BOCCTAHOBIIEHHMS 3HA4YCHUS
HanpsDKEHUST 10 JOMYCTHMOTO  3HAYEHHWs, M3MEpPUTENbHBIA  OJOK  depes
YCTAHOBJICHHYIO B HACTPOMKAax  BBIAEPKKY  BpPEMEHM  IIOAACT  CUTHAJI
Ha WCIIOJHUTEIbHBIA MEXaHU3M, KOTOPBIM BHOBb BKIIFOUAET HATPY3KY.

CymiecTByIOT ClIEyIOIIME TUIIBI PEJIE HANIPSYKEHU:

-110 TUILY 3JIEKTPOCETU: OJHO(Aa3HbIE U TpeX(Pa3HbIE;

-110 coco0y YCTAaHOBKHM: CTallMOHapHbIe U nepeHocHble. [Ipu ycranoBke Y3II1
BO BBOJHOM D3JIEKTPOILIUTKE OOECHEeYMBAETCS 3allUTa BCEH 3JEKTPOCETH M BCEX
AIEKTPONPUOOPOB, MOAKIIOYEHHBIX K Hel. [lepenocHbie Y3II mpuMeHstoTcs, Koraa
€ro yCTaHOBKa B IIHUTKE 3aTpPyJHEHa WIM HEOOXOAUMO OOECIEeUUTh OCOOBIC
HACTPOMKHU MO HAPSKEHUIO CETH JIJIsl KOHKPETHOTO 3JIEKTPOOOOPYAOBAHNUS.

B Hacrosmee BpeMs CylECTBYIOT YCTPOMCTBA 3aLUThI OT IIEPEHAIIPSIKEHUS C
KOMOMHHMPOBAHHOM 3allIUTOM, TaK Ha3bIBAEMbIE BOJIbT-aMIEPHBIE pele, KOTOphIE
KOHTPOJMPYIOT KPOME HAIPSDKEHHUS CETH, €II€ U TOK B CETH, 3AIIMINAS TEM CaMbIM
CETh, KaK OT NEPENANOB HANPSHKEHUS, TAK U OT MEPETPY3KH, T.€. JONOJHHUTEIBHO
BBITNIOJIHAET (DYHKIIMIO OTPAHUYUTEINISI MOITHOCTH.

HeoOxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00ECIeunBaeT 3allUuTy CETH
OT KOPOTKOIO 3aMbIKaHUSi M HE MOXET 3aMEHUTb CO0OW aBTOMAaTHYECKUN
BBIKJIFOUYATEb.

Baxnoit xapakrepuctukoit Y3II siBisieTcss HOMHUHAIBHBIN TOK.

HomunanbHbii TOK — 3TO TOK, KOoTOphii Y3II cmocoGHO mpomyckaTh depe3
cedsi B TEYEHUE [JIMTEIBHOIO BPEMEHUM COXpaHssl TMpU 3TOM  CBOIKO
paborocniocoOHOCTh. CTaHIAapTHBIMU, HanboJiee PacpOCTPAHEHHBIMU 3HAUYCHUSIMU
HoMuHaJIbHOTO ToKa Y311 sBasrorest: 10; 16; 25; 32; 40; 50; 63 A.

Homunanehseiii Tok Y3II onpexnensercs no cyMMapHOMY TOKY Harpy3kH WIH
MOIIHOCTH BCEX 3JIEKTPONPUOOPOB, MOJKIOYAEMbIX B 3aIIUIIAEMYIO CETh.

[TonyunB paccuutaHHoe 3HaueHHWE TOKa, BbIOUpaem Y3II ¢ Ommkammm

OOJIBIINM CTaHAAPTHBIM 3HAYCHUECM HOMHWHAJIBHOI'O TOKA.
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HeoOxomumo yuuteiBath, 4uto Y3Il HEe 3alIMIaeT 31EKTPOCETh OT TOKOB
NEPEerpy3KH W TOKA KOPOTKOTO 3aMblKaHMsl, MmodTomy camo Y3II nomkHO OBITH
3AIIMINEHO OT HUX YCTAHOBJICHHBIM IIOCJENOBATEIBHO C HHUM aBTOMATUYECKUM
BbIKIItoUareneM. [loatomy HomuHabHBIN TOK Y311 HEOOXOAUMO MPUHUMATH UCXOS
13 HOMHHAQJIBHOTO TOKa aBTOMAaTUYECKOrO BBIKIOUaressd. [Ipm 3TOM HOMHHAJIBHBIN
ToK Y3II nomxeH ObITh OOJbIIE WIM paBEeH HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO
JI0 HETO aBTOMAaTUYECKOTO BBIKIIIOYATEIIS.

VY311 MOTyT UIMETBh HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpabarteiBanus Y3II 1Mo MakcuMaabHOMY 3HAYCHUIO
HanpspkeHus: (Umax) - yCTaHaBIMBAET MAKCUMAJIbHO JIOMYCTHMOE 3HAYECHHE
HaIIpSDKEHUST  DJIEKTPOCETH, TNPEBBIIIEHUE KOTOPOIO NPUBEAET K OTKIHOYEHUIO
Harpys3Ku;

- ycTaHoBKa mnopora cpabarbiBanusi Y3l 1mo MHHMMAaabHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - yCTaHAaBIMBAaeT MHUHHUMAJIBbHO [JOIyCTUMOE 3HA4YEHHE
HaIlpSDKEHUST  DJIEKTPOCETH, CHM)KCHUE HANPSOKEHHs HIWKE JAaHHOTO 3HAYEHUs
IIPUBENIET K OTKIIOUYECHHIO HAIPY3KH;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKIIOUYECHUS — BpeMs, depe3 koropoe Y3II,
IIOCJIE OTKJIIOYEHHUS HATPY3KH, IIOBTOPHO €€ BKIIFOUUT IIPU BOCCTAHOBIICHUH 3HAYEHUS
HaIIpsDKEHUST CETH B YCTAaHOBJIEHHBIX Ipenesax. Bpems 3aiepKKu BKIIOYEHHUS

AIEKTPONPHUOOPOB BHIOUPACTCS B COOTBETCTBUH C PYKOBOJICTBOM TIO SKCILTyaTaIlHH.
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Hazmsarop S oummmn® oo

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

MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

Tpexpaspagazrt
Brixmogarens xoaTpona HHEIHKATOP.

MHHHAMAJBHOI'O HAIIPpAXKEeHHA.

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

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

_—
5

PermeTop MHHHMAJBHOIO
HaOpAXKeHHA OTKJIIYeHHA.

Knemyer nogrmogenna
HAarpy3KH

Pucynok 12. [Tpumep MapKUpOBKH yCTPOMCTBA 3aIUThI OT epeHANpsKEHUS (pee
HaIpPsHKEHMS)
KonuyecTBO U crmocoObl HACTPOMKM MOTYT OBITh Pa3JIMYHBI JJIsl PA3HBIX TUIIOB

V3II. OObuHO, HacTpoiika Y3II ocyiiecTBiIsieTcs C€ MOMOIIBI TMOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHEHHE ammapaTtoB 3alllUThl AJIEKTPUUYECKOM CETH M0 OTKIKYAIOIIEH
CIIOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOXKHOCTAX OTKIIFOUEHUS Pa3IMUHBIX
amnmaparoB 3allUThl DJIEKTPUYECKUX ILieneil. B HacTosiee BpeMs, €CTh MHOTO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUYECKUX CETEH, T.€. COBMEIIAIOIINX B
cebe HEeCKOJIbKO 3aIlMTHBIX (DYHKIHHI. 3/1eCh Mbl pACCMOTPUM HE KOMOMHUPOBAHHbBIC
anmaparthbl 3alUThI, BHITTOJHSIONINE TOJIBKO OJIHY (QYHKIIUIO.

[IpyunHaMu MOXapoB OT JJIEKTPOYCTAHOBOK MOTYT SIBISITHCS: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKH yTEUKH, JyroBble Mpodou  (MCKpEeHHE),
MepEHAINpPSKEHUE.

JIns  3aluThl  DJIEKTPUYECKUX CETeW, B HACTOSIIEE BpEMs, SBISIIOTCS
obs3atenbHBIME K nipuMeHeHnio AB u Y/IT. Otu anmapaTsl 3apeKoMeHI0BaIH ceOs
Kak HaAekHble U A(PGEeKTUBHBICE CpEICTBA  MPEAOTBpAIEHUS  IOXXKApOB
OT 3JIEKTPOYCTaHOBOK.

AB 3ammmiaer 53JEKTPUYECKYIO CE€Th OT TOKOB KOPOTKOIO 3aMbIKaHHS

U TIEPErPY30K ANEKTPUUECKOUN CETH.
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VAT 3ammuimaer >JIEKTPUYECKYI0 CE€Thb OT I0XKapoB B  pe3yJbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

Crnenyer OTMETUTh, YTO B HACTOSILEE BPEMsI 3alUTy OT MHOTMX HETaTUBHBIX
(GakTOpoB, BBI3BIBAIOIIMX  BO3TOpAaHUE B  JIJCKTPUUECKUX  CETSAX, BMECTE
c npumeHenueM AB u Y/IT, oTyacTu pemaroT opraHu3alliOHHBIMU MEPOIIPUATUIMH,
MIPOU3BOJIMMBIMH HA 3TAIe MPOCKTUPOBAHUS ANEKTPUUECKUX CETEU, PU UX MOHTAXKE
U MIpU dKCIuTyaTanuu. Mcnonb3yloTes Takue Mephbl, Kak 3a3eMJICHUE, YKiIaaKa Kadens
B KopoOa, YBEJIMYEHUE PACCTOSHHUA MEXKIAYy MPOBOJHUKAMH, INPUMEHEHHE
CHEIMATBHBIX COCIMHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK H Ap.) U T.jA. Jms
3aIIUTBI OT NEPETPY30K MNPOU3BOLAT IPABHIBHBIA PACUYET JIIEKTPUUYECKHX CETEU
U Harpys3KH.

Opnaxo AB u Y/IT n3HauanbHO He OBLIM MpeJHA3HAYECHBI ISl pacliO3HABaHUS
VCKPEHUS U OTKJIKOYEHUS LIENU B CIIydae ero NnosBiIeHUs. VIckpeHue He pacrno3HaeTcs
AB nmm YT, NOCKOIBKY NpU UCKPEHNUN HE MPOUCXOAUT HU YBEIUYEHUE CPEIHETO
3HAQYEHUS TOKA B LN, HU €r0 yTeYKa Ha 3€MIIIO.

IIpr mocienoBaTelbHOM HMCKPEHUHM IIOJHOE  COIPOTUBIIEHHE — «IUIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KU U JEPXKUT ITOT TOK HUKE IIOPOra OTKIHOYEHHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUATHI OT HETATUBHOI'O JEHCTBUS BBICOKOTO
3HauEHUA TOKa He cpabarbiBaioT. [lpu mapamieabHOM HMCKpPEHUM Mexay ¢da3on
U HEUTPAIbHBIM MPOBOAOM TOK OIPAHUYEH IIOJHBIM COINPOTUBICHUEM LENH
u cpabateiBanue AB u YT 3aBUCHT OT CTeNEHN UCKPEHMsI, OJTHAKO B TIOJIHON Mepe
HE rapaHTUPYETCsl.

COOTBETCTBEHHO, PEILICHUE 3a7a4ld PACIIO3HABAHUS UCKPEHHS] U 00ecreueHus
3alMTBl OT TOKapOB, BBI3BAHHBIX HCKPEHUEM, JOJDKHO 00eCcrneunBaThCS HOBBIM
TUIIOM YCTPOMCTB, (PYHKIMOHAIBHO U TEXHUYECKH OPUEHTUPOBAHHBIMH Ha TaKYIO
3amauay. Takum yctporictBoMm siBisiercst Y 3111

VY3AII 3amumiaer 3JeKTPUYECKYIO CETh OT IOXKApPOOIMACHOTO MPOSBICHUS
JyTOBOT'O MPO00s (MICKPEHHUS).

Eme oagnum  QakropoM, KOTOpBIMI MOXET MPUBECTH K  MOXKapy
OT DJIEKTPOYCTAHOBOK, SIBIIAIOTCS KOJEOAHUS HAMpPSHKEHUS AJIEKTPUUECKOW CETH.
IIprueM, OracHOCTh MOXKET HECTH KaK MOBBILIEHHOE HAIIPSIKEHUE, TaK U IIOHUKECHUE
HaIIpsKEHUS.

AB, YT, Y3AII He 3amuIaroT 3JeKTPUIECKYIO0 CETh OT OMACHBIX KOJICOAHUI

HaIpsKEHUS CeTU. DTy 3aaady BblnoaHseT Y311
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V311 3amumaeT 3JIeKTPUYECKYI0 CeTh OT KoJieOaHUN HaMpsHKEHHs, KOTOphIE

MOTYT IIPUBECTH K BBIXOJY U3 CTPOS AJIEKTPOIPUOOPOB U UX BO3TOPAHHUIO.

(I)yHKl_lI/IOHaJILHbIe BO3MOKHOCTH anmapatoB 3allUTBI 3JIEKTPUYCCKHUX

ceTei.

Taomuma 2

CDYHKHI/IOHaJIBHBIG BO3MOKHOCTH allllIapaTOB 3alIUTBI SJICKTPUICCKUX ceren

Anmnapar 3a1mThl

Yerpoiicrso YcrpoiicTBO
ABapHiiHbIii . | YcTpoiicTBO 3aIIUTHI |  3ALIUTHI OT p
p— ABTOMATHYeCKHIi 3alUTHI OT
p AuppepeHnaILHOr0 AYroBoro
BbIKJII0YaTE b (AB) nepeHanpsKeHus
Toka (YAT) npooos (v3I)
(Y311
He He
Kopotkoe OobecneunBaer He o6ecnieunBaet
obecrieunBaeT | oOecreunBaeT
3aMbIKaHUe 3aIUTY 3aIUTy
3alUTy 3alIUTy
He He
O0ecneunBaer He o6ecneunBaer
[Teperpyska obOecrieunBaeT | obecreynBaeT
3aIUTY 3aIUTy
3alIUTy 3alIATy
He He
He oGecnieunBaer OobecneunBaer
VYTeuka Toka obecrieunBaeT | oOecreunBaeT
3alIATy 3aLIUTY
3alIUTy 3alIUTy
. o He
JyroBoii mpo6oit He oGecneunBaer He o6ecnieunBaer | ObGecneunBaet
1ocye/10BaTeNbHbIH 3aIUT 3aIIUT 3aLUT obecneunsact
Y Y y 3alIATy
He B nmonHOM Mepe
obOecnieunBaeT
3aLIUTY. He
Jyrosoii mpoboii | Moxer cpaborath He o6ecnieunBaer | ObGecneunBaet
napansenbHbIl CJIMIIKOM MO3/IHO 3aIIUT 3aLUT obecnetnzaet
P Y y 3aLIUTY
(mpu
OrpaHUYEHHOM
Ttoke K3)
He B nonoii mepe He B monnoM Mepe
obecnetnsact obecrieynBaeT
3anuTy. Moxer — He
JlyroBoii mpo6oi cpaboTatb Y- Oo0ecneunBaer
Mosxet He cpaboTaTth obecrieunBaeT
Ha 3eMJII0 CJITIIKOM TI03/THO 3aLIUTY
(np (Ipu UMITYJTLCHOM 3aLIUTY
p XapakTepe
OrpaHUYEHHOM HcKperns)
Toke K3) P
He
Ilepenansl He o6ecnieunBaet He obecneunBaet O0ecneunBaer
oOecrieunBaeT
HaIpSHKCHUS 3aIIHATy 3alIATy 3aIIUTY

3aIIUTy
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N3 tabnuipl 2 BUAHO, YTO HM OAWH M3 amlapaToB 3alllUThl HE 3allUIIACT
AIEKTPUUECKYIO CETh OT BCEX BO3MOXKHBIX aBapUHHBIX PeXUMOB. {151 obecnieueHus
MaKCUMAJIbHOM 3alllUThl DJICKTPUYECKOM CETH I1IeJIECOO00pPa3HO HCIOJIb30BATh
anmapaTel  3allUThl, paboTaromme Ha OOHApyXEHHE pa3HbIX MPHU3HAKOB
HEHUCIPABHOCTH JIEKTPUUYECKOU CETH.

[Tpumenenue Y3/II1 u Y3II He oTMEHsIET HEOOXOIUMOCTH UCIIOIb30BaHusI AB
u YT.

Takum 00pa3om, eciM pacCMOTPETh BapUAHT HCMOJIb30BAaHUS BCEX BHUJIOB
3aIIUTHI AIEKTPUUYECKON CETU OTACIbHBIMU YCTPOUCTBAMU (BBIMOIHSIONIMMU TOJIBKO
OJIHY (PYHKIIMIO), TO HEOOXOAUMO YCTAaHOBUTH YETHIPE PaA3HBIX almapara 3allUuThl:
AB, YAT, Y31II, Y3II.

B Hacrositiiee Bpemsi pacripocTpaHeHbl KOMOMHUPOBAHHBIE anapathl 3aIUThl,
KOTOpble OOBEIUHSIOT B OJJHOM KOPIYCE HECKOJIbKO ycTpoicTB. Hampumep,
muddepeHnnanbHble aBTOMAThI, KOTOPble 00BEIUHAIOT (PYHKIIUU aBTOMATHYECKOTO
BBIKJIFOYATEIS u yCTpoOCTBa 3aIUTHI muddepeHnanbHOro TOKa.
KoMOuHupoBaHHBIE yCTpPOWCTBA TMO3BOJISIIOT ONTUMHU3UPOBATH U YIPOCTUTH
MPOEKTUPOBAHUE U MOHTAXK DJIEKTPUUECKUX ITUTKOB.

TepmounauKaTOPHI

Onnoit u3 Haubomee pacrpoCTpaHEHHBIX MPUYUH M0KapoB
OT DBJEKTPOYCTAHOBOK SIBJISIETCSI MEPErpeB KOHTAKTHBIX COEOUHEHUH W APYyrux
aneMeHToB. IlokapoomacHble pPEXMMbl  BO3HUKAIOT — BCJIEACTBUE  OOJIBIIOrO
NEPEXOAHOTO COMPOTUBIICHHUS], & TAKXKE MEPErPY30K.

TepMOMHIMKATOPHBIE MaTEpHANIbl NPEIHA3HAYECHBI Il BU3YaJIBHOIO WIIH
doTorpauyeckoro KOHTPOJIS M HU3MEPEHHs] TEMIepaTypbl, T.€. pe3yibTaThl
WU3MEPEHUI MOXKHO MPEACTABUTh B BU3yAJIM3UPOBAHHOM BHJIE.

[Iprn [mocTMKEHMM MaKCHUMaJbHOM TEMIIEPATYpPbl TEPMOWHANKATOPHBIN
MaTepuaj pacIuIaBIsIeTCsl 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMOMHIUKATOPBI MOXXHO HCIIOJIB30BaTh KaK JIOKa3aTelbCTBO  (hakTa
JNOCTH)KEHHSI  ONPENENIEHHOM MaKCHUMAJIbHOM TeMIeparypsl, T.K. pe3yJbTaThl
U3MEpPEHHUsI SIBISIOTCA HEOOPAaTUMbBIMHU.

Meron wu3MepeHuss TeMIlepaTypbl C TOMOIIBIO TEPMOWHIMKATOPHBIX
MaTepHalOB OTIUYAETCS MPOCTOTOM, IKOHOMHYHOCTBHIO, MaJIOH TPYJIOEMKOCTHIO,
BO3MOXXHOCTBIO ONEPATUBHOTO TMOJYYEHHsI JIOCTATOYHO TOJHOW HH(MOpMaLuu
O TEIJIOBOM PEXUME AIIEMEHTOB 3JIEKTPOOOOPYAOBAHUS.
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TepMOMHAMKATOPBI MMEIOT HECKOJBKO MCIOJHEHUI: TEPMOWHIUKATOPHBIC
HAKJICWKU U TEPMOUHIUKATOPHBIEC KPACKH.

KoHTpacTHOCTH 1IBETOBOrO mepexoaa OOEeCleyuBaeT JIETKOE pPaclo3HaBaHUE
ABAPUIHOIO MEPETPEBA.

TepMOMHAMKATOPBI COXPAHSIOT CBOM IIBET M MAPKUPOBKY HA MPOTSKEHUU
BCET0 CPOKa CITykOBbI.

TepMoUHIUKATOPHBIE ~ HAKJIEHKA  MPEACTABISAIOT  COOOM  MOMAJIOXKKY
Ha CAMOKJICSIIEHCS OCHOBE C HAHECEHHBIM TEPMOUHIUKATOPHBIM ITOKPBITHEM.
MartepuanioM MOMJIOKKA MOTYT ObITh Oymara, ¢osibra Wiu TOJIMMEpHas IUICHKA.
Jnsa nmpenoxpaHeHuss TEPMOMHAMKATOPHOTO MOKPBITHUS OT BHEIIHMX BO3JACHCTBUU
ITIOBEPXHOCTH MU3ENUS IIOKPHIBAKOT 3AMTHON IIIEHKOM.

[Ipu nocTmxkeHUU 3aaHHON TeMmIepaTypbl WHIUKATOP HEOOpPaTUMO MEHSIET
CBOM IIBET.

TepMouHIUKATOPHBIE HAKJIEHKH MOTYT OBITh Pa3IMYHOTO pazMepa u (HOpMbI,
B 3aBUCHUMOCTH OT 3aJ]Jadll UMETh Pa3HbId MOpPOT cpabaThiBaHMs, UMETh HECKOJBKO
TEPMOYYBCTBUTEJILHBIX METOK C Pa3HBIM IIPEACIIOM CpabaThIBAHMUS.

TepMouHIUKATOPHBIE HAKJICHKHA MOTYT OBITh OJTHOTIO3UIITMOHHBIMH, T.€. UMEIOT
OJIHY HWHIWKAIMOHHYI0 METKY M MHOTOINO3WIMOHHBIMA — HMMEIONIME HECKOJIBKO

HHAWKAOXMOHHBIX MCTOK, HACTPOCHHBIX HAa PA3HBIC TCMIICPATYPHI.

Ao
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MOCHNE

Pucynok 13. IIpuMepbl TEpMOMHANKATOPHBIX HAKIEEK PA3TUYHBIX
MIPOU3BOAUTEIICH

[IpumeHeHne OIHOMO3UIIMOHHBIX TEPMOUHIUKATOPHBIX HAKJICEK ITO3BOJISICT
KOHTPOJIUPOBATh MAKCUMAJILHYIO TEMITEPaTypy Ha dJIEMEHTE AJIEKTPOOOOPYI0BAHUS.
[IprMeHeHne MHOTOIMO3UIIMOHHBIX TEPMOMHIUKATOPHBIX HAKJIEEK IO3BOJISIET

ONPENENATh TeMIlepaTypy AIeMeHTa AIIEKTPOOOOPYI0OBAHUS KaK
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cpeaHeapupMEeTHIECKOe MEXKIYy MOCIeIHed METKOM, U3MEHMBIIIEH 1[BET, U TIEPBOH —
HE U3MCHUBIIICH.

TepMOUHANMKATOPHBIE KPACKH, B OTJIMYME OT TEPMOMHIAMKATOPHBIX HAKJIEEK,
MOXHO HAHECTH Ha TIOBEPXHOCTH WM DOJEMEHTHI  AJIEKTPOOOOPYIOBaHMUS,
HEIOCTYIHBIE JUISI YCTAHOBKA TEPMOUHIAMKATOPHBIX  HAKIEEK, HAIPUMED,
Py CJIOKHOW KOH(PUTYpallMM WJIM OTPAaHUYEHHOM TMPOCTPAHCTBE BHYTPH
AJEKTPUYECKUX  IMMUTKOB. Kpacku  MOXKHO  HAaHECTH Ha  IMOBEPXHOCTh
KOHTPOJIMPYEMOT0 3JIeMEHTa 00Jiee TOHKUM CJIOEM, B PE3yJIbTaTe Yero BO3pacTacT

CKOPOCTb cpabaThIBaHMUS.

Pucynok 14. [Ipumep UCTIOTHEHHS] TEPMOUHANKATOPHBIX KPAaCOK

TepMOMHUIUKATOPBI TMPUMEHSAIOTCS JJIS  KOHTPOJISI TEIJIOBOTO  PEeXHMa
AJIEMEHTOB JJIEKTPOYCTAaHOBOK.

TepMoOMHIUKATOPBI TMPUMEHSIOTCS Ui  OOHApPY)KEHHUS H  PETHUCTPAINH
NEPETPEBOB JJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WM DJIEKTPOMPOBOAKH, B TIEPBYIO
odepeib, BOJIM3H JIEKTPUISCKUX KOHTAKTOB, KOHTAKTHBIX COCTUHEHUM.

TepMonHIUKATOPBI HE TPEOYIOT CIIEUAIEHOTO TEXHHYECKOTO 0OCTYKUBAaHHUS.

3amure TOMNEKAT AJIEMEHTHI  AJIEKTPOOOOPYNOBaHUS, JJII  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JTOKyMEHTAMHU yCTAaHOBJICHBI HAUOOJBIITUE JOMYCTUMBIC

TEMIIEpaTypbl HarpeBa, a TaKXKe DJJIEMEHTHI SJEKTPOOOOpYAOBaHUS, IEPErpeB
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KOTOPBIX MOXKET MPUBECTH K aBAPUU WM BO3TOPAHUIO (HE3aBUCHMO OT HAJIMYUS
TpeOOBaHUI HOPMATUBHBIX IOKYMEHTOB).
TepMonHIUKATOpPHI ~ HAHOCAT  HA  JJIEMEHTHI  BJEKTPOOOOPYAOBaHMUSA,

noaJjickalmrue KOHTPOJIIO TCIIJIOBOI'O COCTOSAHUA.

PI/ICYHOK 15. HpHMep HCIIOJB30BaHUSA TCPMOUMHANKATOPHBIX HAKJICCK IJIXI KOHTPOJLA
TCMIICPATYyPbl KOHTAKTHBIX COCI[I/IHCHI/Iﬁ

[Topor cpabaTbiBaHUs TEPMOMHINKATOPOB BEIOMPAETCS UCXO/sI U3 TpeOOBaHUI
HOPMATUBHO  TEXHUYECKOW  JIOKYMEHTAllMd NIl  KOHKPETHOTO  DJIEMEHTa
AJIEKTPOOOOPYIOBAHUS, TEXHUUECKHX XapaKTePUCTHUK W  PESKAMOB  pabOTHI
AIEKTPOOOOPYA0BaAHUS.

Tak KaK TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMHU H3JEIHSIMHU,
MOCJIE PETUCTPAIlMUd HMHU TeperpeBa cpabOoTaBIIMEe TEPMOMHAMKATOPHI MOJJIEKAT
3aMeHE Ha HOBBIEC.

HeoOxoaumMo KOHTPOIMPOBATh CPOK WCIOJB30BAHHUS TEPMOWHIUKATOPORB.
[Ipy ucTedeHNH CpOKa WCITOIB30BAHUS, TEPMOMHIUKATOPHI HEOOXOIUMO 3aMCHHUTH
Ha HoOBBIE. [locie 3amMeHsbI clienaTh OTMETKY B JKypHAIe.

TepMmonHIUKATOPHI SIBJISTFOTCS HEBOCCTAaHABIIMBACMBIMH u
HEPEMOHTONIPUTOAHBIME ~ HW3AenusMu  (TokpeiTusimu).  [lpu  cpabaTbiBaHun

TEPMOUHIUKATOPA, €ro CIEAYeT YIAIUTh U 3aMEHUTh HA HOBOE U3JIeiue (TIOKPHITUE).
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OKpaIHI/IBaHI/Ie TCPMOUHANKATOPHBIX MCTOK B PC3YJIBTATC BOSHGﬁCTBHH TCMIICPATYPhBI

HEOOpaTUMO.

Tepmocucremsl

TepmocucTeMsl NpeIHa3HAYEHBI JJIsl PAHHETO aBTOMATHYECKOr0 OOHAPYKEHUS
MO’KAPOOIACHBIX CUTyallud, BO3HUKAIOIIMX BCJIEACTBUE IEeperpeBa 3JIEMEHTOB
AIIEKTPOYCTAHOBOK: KOHTAaKTHBIX COEIUHEHUM, MPOBOAOB, Kabenen (B T.4. KOHIIEBOM
apMaTypbl) M IIWH, 3JICKTPUYECKHX allapaTroB, BBOJHBIX paCHpeIeIUTEIbHbIX
mkadoB, IIUTOB C 3IEKTPOOOOPYIAOBAHMEM, WHOTO 3JIEKTPOOOOPYAOBAHUS
U HUX DJIEMEHTOB, TJ€¢ BO3MOXHO TMPEBBIINICHUE TEeMIEpaTypbl 000pPYI0BaHUS
B HEIITATHOM peXuMe pabOThI UM TIPH MOSBICHUU JedeKTa.

CucTeMbl OCYHIECTBISIFOT HENPEPBIBHBIA KOHTPOJIb TEMIEPATyphl HarpeBa ¢
CUTHaJM3aIMel O MPEBBIIICHUHN YCTAaHOBJICHHBIX TTOPOTOB U nepenadei nHpopManuu
Ha MyJIbT HEHTPATU30BaHHOIO HAOIIOACHUS, T/I€ OCYIIECTBIISIETCS] IPUEM TPEBOKHBIX
U3BEIIEHUM 00 OOHAPYKEHHBIX MEperpeBax ¢ JaTYUKOB, OTOOpaKEHUE (MHIUKALIMS)
COCTOSIHMSI 1 PETUCTPALIMs COOBITHIA.

Tepmocucremamu ~ MOTYT  OBITh ~ OOOpPYIOBAaHBI  DJEKTPOYCTAHOBKH,
JIJIs KOTOPBIX HOPMATUBHBIMU JIOKYMEHTAMHU YCTaHOBJICHBI HAaUOOJIbINIAs JOITY CTUMAst
TeMmreparypa Harpena, a TaKKe 3JIE€MEHTBI ANEKTPOOOOPYI0BaHNUS
U DJIEKTPONPOBOJKH, TMEPErpeB KOTOPHIX MOXKET TMPUBECTH K aBapuu WIH

BO3TOPAHMIO.

Pucynok 16. IIpumMep cuctemsl, COCTOSIEN U3 TEPMOAKTUBUPYEMOU
ra30BBIICISAIONIEN HAKJIEUKHU U CIIELUAIM3UPOBAHHOTIO Ia30BOT0 JAaTYMKA
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B xauecTBe ycTpOWCTB OOHApy>KE€HHS MPEBBIIICHUS TEMIIEPATYypbl B Pa3HBIX
CUCTEMaxX MOTYT BBICTYNAaTh pa3jMyYHble JaT4MKU. Hampumep, TepMOaKTUBUPYEMbIE
Ta3oOBBIICTAIONIME HAKJICHKH, NpPU HArpeBaHUM KOTOPBIX JO OMNPEACIICHHOU
TEMIEPaTyphl BBIACISIETCS CUTHAJIBHBIN Ta3, yJIaBIMBAEMbBIN ClEIUaTU3UPOBAHHBIM
ra3oBBbIM JATYMKOM, MEPEJAIOIINM CUTHAI O MEPErpeBe Ha KOHTPOJILHO-NPUEMHOE
YCTPOMCTBO; OECKOHTAKTHbIE HH(PpPAKpACHBIC MATUYMKH; JaTYUKU TEMIIEpaTyphl,
yCTaHaBJIMBaEMbIe HEIMOCPEJICTBEHHO Ha KOHTPOJUPYEMbIN AIIEMEHT

IIEKTPOOOOPYTOBAHUS.

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

1. Ob6epHuTe HaKNeNKN BOKPYr KOHTaKTOB
1 YCTAHOBWTE ra30Bblv AATUMK

!‘I
138
i

I
!u XXl
70°C 100°C
3. BaBapuiHOn cuTyaumn Haknenka sbigenaet
2. Tlpw HarpeBaHUN NHANKATOPHblE CUrHaNbHbIV ras, KOTOPbIN PUKCUpyeTCa
METKN H606paTMMO U3MEHAIT uBeT AaTynKom
Iar 1 ar 2 IIar 3
l'azorenepupyromue ITpu narpeBanuu Bbiie 50 B aBapuiiHOl  cuTyanuu, Korna
HaKJIeWKH, pa3MmelnieHnble Ha — 90°C  uHAMKaTOpHBIE TeMIlepaTypa MOAHUMAETCS  BBIIIE
CHUJIOBBIX  KOHTaKTaxXx, a METKHU HeoOpatumo 100°C, HaKJIeWKa BBIJIEIISIET
TaKkxkxe CMOHTHUPOBAHHBIA MEHSIOT CBOU LIBETA CUTHaJIbHBIN ras, KOTOPBII
ra30BHIA JaTYMK B (dbuxkcupyercs Ta3oBbIM JIATYUKOM.
JJIEKTPOLLUTKE JlaTuuk mepenaeT CUrHal TPEBOTHU | /

WX OTKJIIOYACT ITMTAaHUEC

Pucynox 17. [lomaroBas cxema pab0OThl CUCTEMbI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM Ta30BBIACISIONICH HAKICHKH
Y CIIEUAIIM3UPOBAHHOTO Ta30BOT0 JAaTYMKA

Kpowme Toro, TepmocrucTeMbl MOKHO UCTIOIB30BaTh KaK CHCTEMbl MOHUTOPHHTA
MOKapHOW OE30MaCHOCTH DJIEKTPOYCTAHOBOK, 32 CUET paHHEro OOHapYXEHHS TOYEK
Ype3MEpHOT0 HarpeBa, 3aJ0JIT0 J0 Haydala TEPMUYECKOW AECTPYKIMH H3OJISINN

B MCCTax YCTAaHOBKH JaTYHNKOB.
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Pucynok 18. [Ipumep cuctemMbl MHOTOKaHAIbHOTO O€CKOHTaKTHOTO
TEMIIEPATyPHOTO KOHTPOJIA HA OCHOBE OECKOHTAKTHBIX TUPOMETPUIECKUX
JATYUKOB

Pucynok 19. [IpuMep MHTEINEKTYaIbHOW CUCTEMBI KOHTPOJISI TEMIEPATYPhI
BBICOKOBOJIBTHBIX KAaOEJIbHBIX JIMHUW Ha OCHOBE PACIIPEICIICHHOTO
JaTYMKA TEMIIEpaTyphI

Ten1oBU3HOHHAS TUATHOCTUKA

B ocHOBe TEMJIOBM3MOHHOW JMArHOCTUKH JIGKUT TEIUIOBOM  METOJ
HEpa3pylIAIIer0o KOHTPOJS, T.€. TEIUIOBU3MOHHBIE OOCIENOBaHUS C IEJBIO
BBISIBJICHHS TIOKAapOOMACHBIX YYacTKOB M y3JIOB B  DIIEKTPOOOOPYIOBAHUU
U DJIEKTPOITPOBO/IKE.

B kayecTBe TEXHMYECKOTO CpEACTBa TEIUIOBU3MOHHOW JMAarHOCTUKHU
MIPUMEHSAETCS TEIIOBU30p. TEemIoBU30p — 3TO ONTUKO-3JICKTPOHHBIA N3MEPUTEIbHbBIN
npuoop, padoraroniuii B “UHGPaKpacHOM 0071aCTH AIEKTPOMArHUTHOTO CIIEKTpa.
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Pucynok 20. [IpuMep npoBeieHUs TEIIOBU3UOHHOTO KOHTPOJIS EKTpoIIkada

Kpatko MeTon TEIIOBU3MOHHOM JMAarHOCTHKU IOKApHOW O€30MacHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHHSI MOKHO OINHCATh CICAYIOUIMM 00pa3oM.
Kaxnpiii 00beKT uMMeeT Temmeparypy, NpPUYeM B Pa3HBIX TOYKAX OHA pasHas.
Kak npaBmiio, OTKIIOHEHUE TEMIEPATYPhl B Ty WIN HHYIO CTOPOHY CBHICTECIBCTBYET
0 KaKoi-TO HEOAHOPOJHOCTH, nedekte. TemnoBu3op Kak BUAcOKaMepa OXBaThIBACT
BCIO MaHOpaMy OOBEKTa, BHIBOJUT Ha DKpaH U (PUKCHUPYET B MaMSITH BECh CIICKTP
ero TemIeparyp, npeobpasys B TepMOTrpaMMy, T.€. KapTUHKY TeMIIepaTyp, KOTopas
HAalTOMUHAET HEraTWB IBETHOH (ororpaduu, TA€ KaXABIA OTTECHOK I[BETa
COOTBETCTBYET ONPEICTICHHON TeMIeparype.

HeocropuMbiMH ~ TIpeMMyIIECTBAMH  TCINIOBU3MOHHOTO  OOCEI0OBaHUS
SBJIIOTCS: OOBEKTUBHOCTh M TOYHOCTH IOJYy4YaeMbIX JaHHBIX, O€30MacHOCTb
(npumensieTcsi ~ OECKOHTAKTHBI ~ MeTOon), He  TpedyeTrcs  OTKIIOUYEHHUE
AIEKTPOOOOPYOBaHUS M TIOATOTOBKH pabodero mecra. OaHako, 1 60jiee TOYHOTO
TEIJIOBOTO KOHTPOJS HEOOXOIMMa Harpy3ka Ha JJIEKTPOOOOPYIOBaHUS HE MEHEE
70%, u He meHee 1 wyaca paborel. [Ipm 3TOM MeETON BBICOKOMPOU3BOJAMUTEIIEH,
K TOMY K€ OH JacT BO3MOXXHOCTh MPAKTUYECKH MTHOBEHHO, «C TEPBOTO B3TJISAIAY,
yKa3aTh MeECTO Je]eKTa, MpeaBapUTEIbHO ONPEIeIUTh CTENeHb JAePEKTHOCTH.
Kpome »TOoro wmerom oTiIM4YaeTcss TMPOCTOTOM JIOKYMEHTHUPOBAHUSA J€(PEKTOB
U BO3MOXHOCTBHIO oOmpenencHus AeQEeKToB Ha paHHEW CTaaud Pa3BHUTHSL.
OH TO3BOJISAET C JOCTAaTOYHOW CTEIEHBID TOYHOCTH JIHATHOCTHPOBATH COCTOSHUC
HE TOJIbKO OTKPBITBHIX JJIEMEHTOB JJIEKTPOOOOPYNOBAHMS, TaKMX KaK KOHTAKTHBIC
COCTMHCHHMSI B DJIEKTPUYCCKUX IIMTKAX W BBOJHBIX IIUTaX, HO M COCTOSTHUE PO3ETOK
Y BBIKJTIOUYATENCH, KOTOPBIC 3aKPBITHI KOPITyCaMHU, a TAK)KE AIEKTPUUECKUX MPOBOJIOK,
BBITIOJTHCHHBIX Pa3IMYHBIMH CIIOCOOaMHU.
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[Ma 38.57
;36.7
2 ;34.9
;33,1
;31.3
;2&4
;27,6
;25.8
;23,9
;22.1
: 20.28

Pucynok 21. I[Ipumep TepMorpaMMbl KOHTAKTHBIX COCTMHEHUN C TEMIIEPATYPHOU
IKaJI0N

CyTh TEIJOBU3MOHHON JUArHOCTUKH 3aKII0YaeTcsi B OECKOHTAKTHOM
pPETHCTpAalliA TEMIIEPATYpHOTO TIOJNA Ha TOBEPXHOCTH OOBEKTAa H3MEPUTEIHLHOU
arnmaparypou, IMOCTPOCHUM W aHAIM3€ TEPMOrpaMM C UCIOJb30BaHuEM OBM
TUIsl OOHApyKeHUs W Kiaccudukanuu AeQeKTOB W NPHHATHS pemeHus. Hammame
nedexkTa TMpU TaKOW JIUAarHOCTHKE XapaKTEepPU3YeTCs aHOMAJIbHBIM IOBBIIICHHEM
TEeMIIepaTyphl B I€PEKTHON 30HE IO CPABHEHUIO C UCTIPABHBIMU 00JIACTSIMU.

YciaoBus ®W  MOPSAOK  MPOBEACHUS  TEIUIOBH3WOHHOW  JUATHOCTHKHU
OKCILTyaTHPYEMOTO  BJIEKTPOOOOPYIOBAaHUS JKHJIBIX W OOIICCTBEHHBIX 3JaHUN
YCTaHABJIMBAIOT  METOJAMYECKME  pekoMmeHianmuu [6]. OHU  HampaBJICHBI
Ha TPOPUIAKTUKY IOXKApHOW O€30IMaCHOCTH  DJICKTPOOOOPYAOBAHUS  KUIIBIX
U OOIIECTBEHHBIX 3J]aHUW U TO3BOJISIOT KOHTPOJIMPOBATH U OIEHUBATH COCTOSIHHE
MO’KapHON O€30MacHOCTH DJIEMEHTOB 3JIEKTPOOOOPYIOBaHUSA, KOTOpPHIE paHEE HE
MOTJI OBITH OOCJIEIOBaHbBI, TAaKMX KaK: PO3ETKH, BHIKIIOUATEIH W DJICKTPUUYECKUC
MPOBOJIKK BBITMOJTHEHHBIX PA3JIMYHBIMU CIIOCOOAMHU, YTO SBIISAETCS AaKTyaJIbHBIM
MOMEHTOM B  00iactd  oOecnedeHHs TOKapHOW  O€30MacHOCTH  JKHIIBIX

U OOIIECTBEHHBIX 3IaHUM.
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[T=277°C]

Pucynox 22. [Tpumep oOHapyKeHUs MOKAPOOMACHOTO pa3orpeBa 00JITOBOTO
KOHTAKTHOT'O COE€IMHEHHUS

C mnoMoOmIpl0 TEIJIOBU3MOHHOM JIMATHOCTUKHU BBISBISIOTCS KOHKPETHBIC
nedeKkTHble MecTa, TJIe 3a4acTyl0 JOCTaTOYHO 3aTsHYTh, 3aUYUCTUTh, 3aMECHHTH
00JTOBOE COCAMHEHHE WK TIEPEPACTIPECIIUTD HarPy3Ky U 1ePeKT OyIeT ycTpaHeH.

JlomyckaeTcst UCIOJIb30BATh APYTUE METOAUKH TEIUIOBU3MOHHOW TUArHOCTUKH,
eciau 00JacTh MX MPUMEHEHHS] COOTBETCTBYET 00JIACTM MPUMEHEHHS HACTOSIIINX
METOJUYECKUX PEKOMEHAIUH.

B kaudecTtBe KpuUTEpHEB OILIEHKH IOXKApHOW O€30MaCHOCTU DIEKTPUUYECKUX
U3JIETUH  MOXET OBIThb MPUHATO 3HAYCHHE TEMIIepaTyphl WJIM TPEBBIIICHUS
TEMIIEPATYyphl, YCTAHOBJIEHHOE B CTaHAApTaxX Ha KOHKpeTHoe u3nenue. Kpome Toro,
KPUTEPUMU OLICHKU TMOXXapHOW O€30MacHOCTU MPU TETUIOBU3UOHHOW JUAarHOCTUKE
MIPUBEAECHBI B METOAUYECKUX PEKOMEHIALMSAX [6].

JlnarHocTuka aJIEKTPOOOOPYIOBaHUS TEIUIOBBIM METOJIOM HEpa3pyIIAroIIero
KOHTPOJIs (TETUIOBU3MOHHAS TMATHOCTHKA) JOJKHA MPOBOAUTHLCS OpUTazoil He MEHEee
2 yenoBek. Bece wieHbl OpUrabl JOMKHBI OBITh ATTECTOBAHBI MO TEIJIOBOMY METOIY
HEpa3pylIaoIIero KOHTPOJsa. XO0Ts Obl OJUH paOOTHUK JIOJKEH OBITh aTTECTOBAH HE
HIKe, yeM 110 [ kBamndukaiimoHHOMY YPOBHIO TIO TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jlns mpoBeeHUs TEIUIOBU3MOHHOW JIMATHOCTUKUM MOTYT IPUBJIEKATHCS
CTOPOHHHME OpTraHW3allMM, aKKPEIWTOBAHHBIE B YCTAHOBJICHHOM TIOPSIKE Ha

TETUIOBOW METOJI HEpa3pyIIAroIIero KOHTPOJIS.
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