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BBenenue

Homa uyucima mnoxapoB, mnpousomenmux B Poccuiickonn  Depepanuun
OT DJIEKTPUUYECKUX U3CIIUIA U YCTPONCTB B 3TaHHSIX 1 COOPY>KEHUSIX, OT OOIIIETO YrCIia
MOXKapOB B  3JaHWSIX W COOPYKECHHMSIX  OCTaeTCs  CTAaOWJIBHO  BBICOKOM
u coctaBiset 6oiee 34 %.

HauGonbliiee yucio moxapoB OT 3JIEKTPOOOOPYJOBAHUS €KETOTHO MTPOUCXOIUT
Ha 00BEKTaX >XWIOro cekropa. Mx pons cocraBiser nopsaka (4 % ot obmiero
KOJIMYECTBA TMOYKAPOB IO ANEKTPOTEXHUICCKUM MTPUIHHAM.

OcHOBHasE 4acTh MOTMOIIMX JIIOJIEH Ha TOXKapax OT 3JIEKTPOOOOPYIOBAHUS
MPUXOJUTCS HAa TIOKaphl B 3JAaHUSX U COOPYXKEHHUAX >KuJjioro cekropa — 94,8%
OT 00IIero yuciia MOTUOMIMX Ha TMOXKapaX, BO3HHUKIIMX IO AJIEKTPOTEXHUYECKUM
MPUYUHAM.

Cpenn BHIOB OOBEKTOB JKHJIOTO CEKTOpAa HAMOOJBIIEE KOJIWYECTBO TOXKAPOB
OT DJICKTPOM3ACIUHA W YCTPOWCTB €XETOJHO IPOUCXOJWT B OJHOKBAPTHUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JoMax U cocraBisier okoimo 43% wu 33 %
COOTBETCTBEHHO.

B 3maHuax u coopykeHHsX OOIIECTBEHHOTO Ha3HA4YeHUs JOJS TOXKapoB
OT DJIGKTPOOOOPYyIOBaHUS cocTaBuia Oosee 52 % OT o00mero yuciaa IMoXapoB
Ha JAHHBIX O0BEKTAX.

Jonga uywucna moruOmmx JrOJed Ha TMoXapax oOT 3JIEKTPOOOOpYIOBaHUS
B OOIIECTBEHHBIX 37aHMAX cocTaBmia 19,0 % oT o0mmero umciaa MHOTHONINX Ha
no)kapax Ha JIaHHBIX 0ObEKTaXx.

Pacnipenenennst  3HaueHWM  TMoOKas3aTesned  OOCTAHOBKM € [OXapaMu,
npousomenmmmu B Poccuiickoit @eneparnun B nepuoa 2016-2021 romoB B kuiiom
CEeKTOpPEe M 3[IaHUAX U COOPYKCHHSX OOIIECTBEHHOTO HA3HAYCHUsS, MCTOYHUKOM
BO3HMKHOBEHHUSI KOTOPBIX SIBJSUIOCH  AJIEKTPOOOOpYy/IOBaHHE, IO CyOBEKTaM

Poccuiickoit @eneparuy npeacrapieHsl B Tadbaumax 1 u 2.



Tao6auua 1
PacnpenesieHue 3Ha4YeHUil MoKa3arTeseil 00CTAHOBKH C MOKapaMHu,
npousoieamumu B Poccuiickoii ®enepaunu B nepuoa 2016-2021 rogos

B JKHJIOM CEKTOP€, HCTOYHUKOM BOSHUKHOBCHHUHA KOTOPLIX ABJIAJIOCH

3JIEKTPO00OpyI0BaHue, N0 cy0ObekTam Poccuiickoin @enepanun

Koa-Bo Tlo ITorué.o o
PeiiTunr Cy0bexT PO 10KapoB, 02 | Peiirunr Cy0bexkT PO JII01eH, c;(]) b
ell. qeJl.
1 MockoBckast 00J1acTb 16 861 7,63 1 MockoBckas 00J1acThb 740 6,71
2 Pecnybmixa 8 304 3,75 2 CBepiioBcKast 00J1acTh 417 3,78
bamkoprocran
3 YensOuHckas 00acth 6728 3,04 3 Pecnybmixa 382 3,46
bawkoprocran
4 Hpkytckas 001acTb 6 599 2,98 4 Upkyrtckas o01acTh 358 3,25
5 Jlenunrpackas 001acTb 6 456 2,92 5 Jlenunrpaackas 00J1acTh 342 3,10
6 r. Mocksa 6 047 2,73 6 Kpacrospckuit xpait 342 3,10
7 Kpacrosipckuit xpait 6017 2,72 7 HoBocubupckas o06macts 297 2,69
8 Kpacromapckmii kpait 5905 2,67 8 Hwmxeropozackas o6macth 275 2,49
9 CBepjIoBCcKas 00J1acTh 5 696 2,57 9 Yenabunackas 00J1acTh 272 2,47
10 Camapckast 001acTh 5573 2,52 10 PocroBckas obnacThb 256 2,32
11 Pecrry6nmka Tarapcran 5400 2,44 11 Kpacronmapckwuii kpaii 244 2,21
12 Hoocubupckas odmacts 5301 2,40 12 TromeHckas 00acTeb 233 2,11
13 [Ipumopckuii kpait 5164 2,33 13 [epmckuit kpait 232 2,10
14 Kemeposckas obnacts - 4945 2.23 14 KemepoBckast 061acTsb - 230 2,09
Kysbacc Kysbacc
15 Hwmxkeroposckast 001acth 4823 2,18 15 Camapckast 001acTh 221 2,00
16 AnTaiickuit kpaii 4587 2,07 16 Pecnybnuka Tatapcran 214 1,94
17 PocroBckas o6acts 4 329 1,96 17 CaparoBckas 00JacTb 204 1,85
18 XabapoBckuil Kpaid 3998 1,81 18 XabapoBckuil kpait 200 1,81
19 CaparoBckas 007acTs 3864 1,75 Cpennee no cy6nexram 195,8
Ypaiabckoro ®O
20 Boponesxckas 061acth 3819 1,73 19 TBepckast 00J1aCTh 191 1,73
21 [Tepmckuit kpaii 3750 1,69 20 Bourorpazckas 061acThb 185 1,68
22 Bourorpazackast 061acTb 3706 1,67 21 IIpumopckuii kpait 182 1,65
Cpennee no cyobekram
23 Openbyprckast 001acTh 3653 1,65 IpuBo:kcroro GO 179,5
CpenHee no cyobekram N N
Vpabekoro DO 3632,3 22 AnTaiickuil kpaii 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obnmacth 173 1,57
25 TroMeHckast 001acTh 3459 1,56 Cpennee mo cyonexram 172,3
Cubupckoro @0
Cpennee mo cydnexram 3424,6 24 Boponexckas obnacts 168 1,52

Cubupckoro ®O




KoJu-Bo Toas IMoru6.10 Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PediTHHT Cy0bekT PO JII01eH, % i
el 0 YeJl. 0
Cpennee no cyobekram
MpuBokckoro GO 3397,2 25 Openbyprckas 061acTs 161 1,46
26 Owmckas 061acThb 3130 1,41 26 Owmckas 001acThb 156 1,41
p7 | XawrerMancuickuit at. | 500, | 38 | 27 r. Mockaa 151 | 1,37
okpyr - FOrpa
Cpennee mo cydobeKkTam Y amyprckas
IenTpansHoro ®O 28987 28 Pecny6iuka 145 1,32
28 Brnagumupckas 00macTsb 2 687 1,21 29 [Tensenckas obnacTb 142 1,29
Cpez[}:ee H? cybrexram 25949 30 Bnamumupckas ob6mactb 142 1,29
Poccuiickoii @egepanun
29 TBepckas 00macTh 2418 1,09 Cpennee no cybnexram 138,4
HenTpansHoro ®O
Cpennee no cydobekTam
[Omnoro ®O 22821 31 Kypranckast 001acth 130 1,18
30 CraBpomoibCcKuil Kpai 2194 0,99 32 ApxaHrenbckas 00J1aCTh 130 1,18
31 Kypranckas 001acth 2128 0,96 33 Bonoroackas o6nacte 130 1,18
32 HBaHoBckast 001acTh 2126 0,96 Cpemzee H? cybnexram 129,4
Poccuiickoii Pegepanuun
33 [Tensenckas o6nacTs 2075 0,94 34 Hosroponckas o6macts 129 1,17
34 Kuposckas ob6macth 2 057 0,93 35 TamOoBcKkast 061acTb 127 1,15
35 VIbAHOBCKas OGMACTS 2046 | 092 | 36 Pecybamia Caxa 122 | 111
(SkyTus)
36 Y amyprckas PecryOmrka 2012 0,91 37 3abaiikanbCkuil Kpan 121 1,10
37 3abalikanbCKUi Kpai 2 006 0,91 38 Pecniybnuka Bypsitus 121 1,10
Cpennee no cyobekram 19226 39 Uysamickas PecyOrmika 119 1,08
Cesepo-3anagnoro @0 - YUyBamus
38 TamOoBckas 06macTs 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecniyomixa Caxa 1882 0,85 41 VibsiHOBCKast 00J1acTh 114 1,03
(SxyTus)
40 JIunenkas o0nacth 1 807 0,82 42 Kanyxckas o01acth 112 1,02
Cpennee no cyobekram
41 Tynbckast 001acTh 1801 0,81 IOmnoro ®O 110,8
42 Amypckasi 00J1acTh 1754 0,79 43 Psazaunckas o6iacThb 110 1,00
Cpennee no cyobekTam
43 Bpstackas obnacts 1736 0,78 Cenepo-3anajoro DO 101,1
Cpennee no cyobekram |4 75 o 44 Tymbcxas 061acTs 100 | 091
JaabHeBocTouHOro @O
44 Benropockas obmactb 1730 0,78 45 AcTpaxaHcKasi 00JIacTb 100 0,91
CpenHee no cyobekram
45 ApxaHrenbckas 001acTb 1714 0,77 JlaIbHEBOCTOYHOT O 86,9
[0]0)
46 Pecny6sinka Kpbim 1714 0,77 46 Jlumerkas 00J1acTh 86 0,78
47 Pecniy6nuka Bypsitus 1702 0,77 47 Awmypckast o6nactb 85 0,77
48 Mypmasckas 061ACTS 1668 | 075 | 48 Xanrei-Mancniickuii 82 0,74
aBT. OkpyT - Orpa
49 Bonoroackas o6nacts 1664 0,75 49 Benroponckas oomactb 81 0,73




Koa-Bo Toas IHorutmao Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PediTHHT Cy0bekT PO JII01eH, % i
el 0 YeJl. 0
50 | dysamckas Pecnybmmka- |y g5 | g4 | 5 Crasponomscxaii kpaii 80 0,73
Uysamms
51 Psi3anckas 00yacThb 1519 0,69 51 Kypckas ob6nacth 80 0,73
52 Slpocnasckast o6nactb 1491 0,67 52 Pecny6muka MopaoBus 79 0,72
53 Kamyxckast ob6macts 1472 0,67 53 HBanoBsckas o0macTs 78 0,71
54 AcTtpaxaHcKkasi 00J1acTh 1468 0,66 54 Bpsackast obmacts 77 0,70
55 Kypckast o6nactb 1435 0,65 55 Pecniy6nnka Kpeim 77 0,70
56 Tomckas 00y1acTh 1422 0,64 56 Pecny6muka Komu 74 0,67
57 Hosroposckast o6macts 1414 0,64 57 OpioBckast 00sacTh 72 0,65
58 Pecry6mmmka Mopaosust 1362 0,62 58 Pecny6mmka Kapenms 70 0,63
59 PecniyOnuka Jlarectan 1330 0,60 59 TIckoBckas o0acThb 69 0,63
60 Pecny6nuka Kapenus 1307 0,59 60 SIpocnasckast o6nacTb 69 0,63
61 CMmoneHckas 001acThb 1305 0,59 61 Tomckas o0JacTb 67 0,61
62 Pecrry6nmka Xakacus 1226 0,55 62 CMoueHcKast 001acTh 63 0,57
63 TIckoBckas 00acThb 1204 0,54 63 PecnyOmuka Xakacus 60 0,54
64 Pecrry6imka Komu 1149 0,52 64 PecnryOmmka Mapwit 31 52 0,47
65 Yeuenckas PecnyOiika 1103 0,50 65 Koctpomckast 0651acTh 45 0,41
66 CaxanuHckas 001acThb 1088 0,49 66 CaxanuHckas 001acThb 43 0,39
67 OproBcxas 06IACTS 1051 | 047 67 HAmano-Henernuii asr. 41 0,37
OKpyT
68 PecnryOimka Mapwii 31 1006 0,45 68 PecnryOinka Jlarectan 31 0,28
69 KocTpomckas 061acTs 954 0,43 69 Kamununrpazncxas 28 0,25
001acTh
Cpennee no cyobekTam
CeBepo-Kapka3sckoro 899,3 70 Kamuarckuii kpait 27 0,24
(0]
70 Kamumnnrpanckas 871 0,39 71 EBpetickas aBT. 00macTpb 25 0,23
001acTh
71 | Kebapaumo-banxapciaz 771 0,35 72 Pecnymka Thisa 23 0,21
PecnyOimka
. . Cpennee no cyobexkram
72 #Amano-Hexeukui asr. 739 0,33 Cesepo-Kapkasckoro | 20,4
OKpyT
[0]0)
73 Pecny6mmka TriBa 569 0,26 73 Mypmanckast 061acTb 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marapganckast 001acThb 20 0,18
75 PecniyOinka Anpires 500 0,23 75 PecniyOnuka Anaii 17 0,15
76 EBpetickas aBT. 00macTb 495 0,22 76 Kabapuro-Bankapekas 16 0,15
Pecnybsnka
77 Pecnybnuka Anraii 450 0,20 77 r. CeBacTomnoJb 12 0,11
78 Pecniybmixa Cesepras 435 0,20 78 PecryGma Amsires 10 0,09

Ocetuns - Ananus




Koa-Bo Toas IHorutmao Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PediTHHT Cy0bekT PO JII01eH, % i
el 0 YeJl. 0
79 MaranaHckasi 00J1acTb 406 0,18 79 YyKOTCKHUH aBT. OKPYT 10 0,09
80 r. CeBacTomnoib 367 0,17 80 Yeuenckas PecryOnmka 6 0,05
81 Pecrry6mmka Marymerns 283 0,13 81 PecrryOnmmka Marymierns 5 0,05
82 Pecniy6onuka KanMbikust 268 0,12 82 Pecnybmixa Cenepras 4 0,04
Ocetus - AnaHus
83 Kapauaeso-Hepxecckas 179 0,08 83 Pecniyomuka Kanmeikus 2 0,02
PecnyOiinka
84 Henenxwif aBT. OKpyT 79 0,04 84 Heneuxwii aBT. OKpyT 2 0,02
o KapauaeBo-Yepkecckas
85 UyKOTCKHUI aBT. OKPYT 75 0,03 85 Pecry6ma 1 0,01
Taoanna 2
Pacnpenesienue 3HaYeHNH oKa3areseid 00CTAHOBKH € MOKapaMu,
npousomenmumu B Poccuiickoii ®enepanun B nepuoa 2016-2021 ronos
B 3/1aHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HAYCHUM,
HCTOYHHKOM BOSHUKHOBCHHHA KOTOPLIX ABJ/IAJJIO0OCH 3ﬂeKTp0060pyn0BaHne,
no cyobexkram Poccuiickoii @egepanun
Koa-Bo Toas Morubao Toas
PeiiTuHr Cyonext PO® M03KapoB, % > | PedATHHT Cyobext PO JIoiei, % ’
el. qeJl.
1 r. Mocksa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 001acTb 896 4,78 2 MockoBckas 001acThb 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 ITpumopckuii kpait 7 8,24
4 KpacHopmapckwuii kpaid 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6nnka bamkoprocran 561 3,00 5 Upkyrtckas o01acTh 5 5,88
6 Kpacrosipckuii kpait 545 2,91 6 Owmckas 06macTb 5 5,88
7 Upkyrckas obmacts 545 2,91 7 AcTpaxaHCKasi 00JIacTb 4 4,71
8 Tipsnopexuii Kpail 520 278 8 HAmano-Hexeuxui asr. 3 3,53
OKpYT
9 Yenabuackas o0J1acTb 509 2,72 9 Pecniy6ninka TeiBa 3 3,53
10 XabapoBckuii Kpait 502 2,68 10 KpacHosipckuii kpait 2 2,35
11 Horocubupckas o0nacth 442 2,36 11 YensouHcKas 00J1acTh 2 2,35
12 Camapckast 00J1acTb 399 2,13 12 HoBocubupckas o06macth 2 2,35
13 Pocrosckas o0nactb 367 1,96 13 PocroBckas ob6nacThb 2 2,35
14 Pecniy6nuka Tatapcran 343 1,83 14 CaparoBckast 001acTb 2 2,35
15 Xante1-Mancuiickuii apr. 314 1,68 15 Hwmxeropopackas o01acth 2 2,35
okpyT - IOrpa
Cpeanee no cyobexkram
16 CaparoBckas 00J1acTh 309 1,65 Cubupexoro O 1,8




Koa-Bo Toas Morubao Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PedATHHT Cy0bekT PO JII01eH, o i
el. 0 YeJl. 0
17 Omckast 0GmacTs 204 | 157 Cpeuiiee no eyouexram | 5
IenTpaabuoro ®O
18 Hiuskeropozckas 061acTs 292 1,56 16 Pecrryomxa 1 1,18
Bamxkoprocran
19 Kemeposcras obmact, - 291 1,55 17 Xabaposckuit kpaii 1 1,18
Kysbacc
20 Bounrorpaznckast obnactb 283 1,51 18 Camapckast 061acthb 1 1,18
Cpennee mo cydobekTam
Cubnpcroro O 281,7 19 Bonrorpazackas o6nacte 1 1,18
21 Adraiickuii kpait 270 1,44 20 Adraiickuii kpait 1 1,18
22 [epmcknii xpait 269 1,44 21 [epmckuit kpait 1 1,18
Cpennee mo cydobeKkTam 263.0 Cpennee mo cydobekTam 10
Ypaasckoro @O ' Ypaasckoro @O '

23 Boponexckas o6aactsh 260 1,39 22 Boponesxkckas 06aactsb 1 1,18
Cpennee no cyobexkram 254 2 Cpennee no cyobexkram 10
enTpanbHoro ®O ' FO:xHoro ®O '

24 TromeHckas o01acTb 242 1,29 Cpennee Hl;) quﬁbeKTaM 1,0
25 Pecnyomuka Kpem 241 1,29 23 CBepaioBckast 00JIacTbh 1 1,18
Cpennee nmo cydobekTam
TpuBoskckoro GO 230,3 24 Amypckas 00J1acTh 1 1,18
26 Pecrry6mmka Caxa (SAxyTus) 228 1,22 25 TBepckast 00macTb 1 1,18
Cpennee no cyobexkram
IOmnoro ®O 222,6 26 Bosoroackas o6macts 1 1,18
Cpennee no cyobekram P® 218,9 27 YabsiHOBCKas 001acTh 1 1,18
27 CBepasioBcKas 00J1acTh 216 1,15 28 Benroposckas 06macThb 1 1,18
28 Pecrry6nuka Jlarectan 211 1,13 29 TamOoBcKkast 06acTb 1 1,18
29 CraBponoibCcKuid Kpan 210 1,12 30 Psasanckas obnacts 1 1,18
30 Openbyprckas 00J1acTh 207 1,11 31 Pecniy6sinka Komu 1 1,18
31 3abaiikanbCkuii Kpai 190 1,01 32 Koctpomckast 0051acTh 1 1,18
Cpennee 1o cyonexram 186,4 33 r. CeBacTomnoJb 1 1,18
JanbHeBocTounoro PO
32 ApxaHrenbckas 001acTh 185 0,99 34 PecnryOimka Marymerns 1 1,18
) o Cpennee no cyobekram
33 SImano-Heneukuii aBT. OKpyT 182 0,97 Janbresocroanoro GO 0,8
34 Tockas oGmacTs 180 | 096 Cpeiee 1o cyobextam | 5
CeBepo-3anaagnoro @O
Cpennee no cyobekram
35 Jlenuurpaackas 00acTb 177 0,95 IpuBo:kckoro GO 0,6
Cpennee no cyobekram
36 Awmypckast 0061acTb 171 0,91 Cesepo-Kaskasckoro 0,1
D0
Cpeanee no cyobexkram N N
Cesepo-3anainoro ®O 165,0 35 Kpacnonapckuii kpaii 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 Pecniy6sinka Tarapcrad 0 0
38 TBepckast 001acTh 154 0,82 37 Xante1-Mancuiickmii ar. 0 0

OKpyT - FOrpa




10

Koua-Bo Toas IToruouo Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PedATHHT Cy0bekT PO JII01eH, o i
ell. 0 qeJl. 0
Kemeporckas obmacts -
39 Pecrry6immka Bypsitus 154 0,82 38 Ky36acc 0 0
40 Kuposckas o0nacth 153 0,82 39 TroMeHcKast 00J1aCTh 0 0
41 VY namyprckas Pecryonnka 152 0,81 40 Pecny6inka Kprim 0 0
42 Bonoroackas o6nacts 147 0,79 41 Pecnryommxa Caxa 0 0
(SxyTus)
43 Brnagnmupckas o6macTb 147 0,79 42 PecrryGimka Jlarectan 0 0
44 SpocnaBckas 06macTb 147 0,79 43 CraBponoiabCKuiA Kpai 0 0
45 MypmMmaHckast 001acTb 146 0,78 44 OpenOypreckast 00sacTh 0 0
46 Bpstackas o6nactb 139 0,74 45 3alaiikanbckuit kpait 0 0
47 VesgHOBCKasa 00J1acTh 138 0,74 46 ApxaHrenbckas 001acTh 0 0
48 [lensenckas o6nactb 135 0,72 47 Tomckas o6acTh 0 0
49 Benropockas 06acTh 134 0,72 48 Jlenunrpaackas 00J1acTh 0 0
50 Yeuenckas PecyOmuka 127 0,68 49 Kuposckas 006nacth 0 0
51 CaxanuHcKas 00J1acTh 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 TamOoBckas 061acThb 124 0,66 51 Yamyprckas Pecry0Omrka 0 0
53 Psasanckas obnacts 118 0,63 52 Bnamnmupckas o6mactp 0 0
54 ‘ysamckas Pecry6ika - 116 0,62 53 MypMaHcKas 061acTh 0 0
Yysammus
55 Tynbckast 061acTh 115 0,61 54 SpocnaBckas 00J1acTh 0 0
56 Kypranckas 001acth 114 0,61 55 BpsiHckast 001acTh 0 0
Cpeanee no cyobexkram

Cenepo-Kapkasckoro DO 109,4 56 [Tensenckas obactb 0 0

57 Pecrry6onmka Kapemus 107 0,57 57 Yeuenckas PecyOmuka 0 0
58 PecnyOimka Xakacus 105 0,56 58 Caxanmackas 0071acThb 0 0
59 JIunenkas oo6nactb 103 0,55 59 ‘ysamcxas Pecrry6mixa - 0 0

UysBawmus
60 Pecniy6iinka Komu 101 0,54 60 Tynbckast 001acTh 0 0
61 OpJtoBckast 0071aCTh 98 0,52 61 Kypranckast 001acth 0 0
62 Pecrry6immka TriBa 97 0,52 62 Pecny6mmka Kapenns 0 0
63 CMoiteHcKas 001acTh 96 0,51 63 PecnyOnmuka Xakacus 0 0
64 Kabapauno-bankapekas 96 0,51 64 Jlunenkas o6acTe 0 0
Pecrrybnmka
65 MBanoBcKkas 06acThb 96 0,51 65 OpJioBckast 001acTh 0 0
66 KocTtpomckast 00macth 96 0,51 66 CMoneHckas 001acThb 0 0
67 Kypckast obnacts 94 0,50 67 Kabapuuno-banxapexas 0 0
PecnyOunka
68 KanuauHTpamckas o0nacTb 92 0,49 68 MBanoBsckas 00acTe 0 0
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Kou-Bo Toas IHoruo.o Toas
PeiiTunr Cy0bexT PO 10KapoB, 0% > | PedATHHT Cy0bekT PO JII01eH, o i

ell. 0 Yell. 0

69 Pecryomaxa Cenepras 80 043 | 69 Kypexas obmacTs 0 0
Ocertust - Ananus
70 Pecny6mka Mapuit D1 76 0,41 70 Kamununrpanckas 0 0
obJsacth
71 Kastyckas 061acTs 75 040 | 71 Pecriyomiia Ceepras 0 0
Ocerust - Ananus
72 Pecny6nnka Mopnosust 74 0,40 72 Pecny6nuka Mapuit On 0 0
73 r. CeBacToroinb 66 0,35 73 Kamyxckas o6macts 0 0
74 Hosroponckas o6mactb 62 0,33 74 Pecniy6mmka MopaoBust 0 0
75 Kamuarckuit kpaii 58 0,31 75 Hosroposckast o6nacts 0 0
76 IckoBckas obmacTsh 54 0,29 76 Kamuatckuit kpait 0 0
77 PecniyOnmuka Antait 48 0,26 77 TIckoBckas 00acTh 0 0
78 PecrryOmmka Anpirest 44 0,23 78 PecniyOmuka Anai 0 0
79 Maramanckas o61acTs 44 0,23 79 PecrryOmmuka Anpirest 0 0
80 EBpetickas aBT. 00J1aCTh 41 0,22 80 Marazganckas 001acThb 0 0
81 Pecniy6nnka Murymerus 31 0,17 81 EBpeiickas aBT. obnactb 0 0
82 PecnyOmmka Kanmeikus 22 0,12 82 PecnyOmuka Kanmmeikus 0 0
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKoTCKHI aBT. OKPYT 0 0
84 Heneuxwii aBT. OKpyT 16 0,09 84 Heneuxwii aBT. OKpyT 0 0
85 KapauaeBo-Yepxecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
PecrryOnmka PecniyOmnka

C y4eToM HMHTEHCHMBHOIO pOCTa SHEPrOBOOPYKEHHOCTH HACEJICHUS, KWIBbIX U

OOIIECTBEHHBIX 3/IaHWUW, TEHJEHIMA TIO0 KOJMYECTBY «IJICKTPOTEXHUUECKUX)
M0KapoB, OYEBUIHO, COXPAHUTCS MPHU CYIIECTBYIOIIEM IOJOKEHUN MOKAPHOU
PO UIAKTUKY IIEKTPOYCTAHOBOK.

B HacTosiiiee Bpemsi CIOXKWJIACh CUTYyallMsl, KOTJa AJIEKTPOOOOPYIOBAHUE IO
OOJBIIIEH YacTH HUKEM HE 00CITY>KMBAETCS U HE KOHTPOJIIMPYETCS C TOUKH 3PEHUS €T

NOXKApPHOH  NpOoQUIAKTUKU. DJEKTPUKM Ha  OOBEKTaxX 3aHUMAIOTCAd  €ro

0oOCTy’>KMBaHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJUT W3 CTposi. B 3Toil CBs3M,
OTHUIM W3 OCHOBHBIX BOIIPOCOB SBJISIETCS OpraHMU3aIusl CHCTEMAaTHYECKOU
PO HIIAKTUKHY TTOKAPOB OT IIEKTPOOOOPYAOBAHUS KIIIBIX U OOIIECTBEHHBIX 3TaHHM
C IPUMCHEHHEM TEXHUYECKHUX CPEJICTB.

B cootBercTBUM co cTaTheld 4 TexHuyeckoro periiameHta TamMoKeHHOro coro3a
(TP TC 004/2011),

HU3KOBOJIBTHOE OOOpY/IOBaHUE JIOHKHO OBITh pa3pabOTaHO M MU3TOTOBJICHO TaKUM

«O  0e30macHOCTM  HHU3KOBOJBTHOIO  00OPYIOBaHUS»
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o0pa3oM, 4TOOBI MPU MPUMEHEHUH €r0 MO HA3HAYEHUIO U BBIMOJIHEHUU TPeOOBaHUMN
K  MOHTaxy, OJKCIUTyaTallud  (MCIOJb30BAHMIO),  XPAHEHHUIO,  IEPEBO3KE
(TpaHCIIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIY)KMBaHUIO 3TO 000pYJIOBaHHE
o0ecreunBano: OTCYTCTBHE HEIOMYCTHMOTO PUCKAa BO3HUKHOBEHHS MOBBIIICHHBIX
TEMIIepaTyp, IOYTrOBbIX pa3psioB WM U3ITYYEHUH, KOTOpbIE MOTYT MPHUBECTU
K TOSIBJICHUIO OIMACHOCTEH, OTCYTCTBHE HEAOIYCTUMOIO PHUCKA NpH Ieperpyskax,
aBapUIHBIX PEKMMax M OTKa3aX, BbI3BIBAEMBIX BIUSHUEM BHEIIHUX U BHYTPEHHHX
BO3JIEHCTBYIOIUX  (pakTopoB. Takke B  JaHHOM  cTaTbe  OMNpEEIICHO,
YTO HU3KOBOJIbTHOE 000PY0BaHKE JOHKHO OBITH pa3paboTaHO M U3TOTOBICHO TAaKUM
oOpa3oM, 4YTOOBI OHO HE SBISJIOCH HCTOYHMKOM BO3HMKHOBEHHS TOXKapa
B HOPMAJIbHBIX M aBAPUUHBIX YCIOBUIX PaOOTHI.

B  OonbmiMHCTBE  ciyyaeB, IOCIE€  MOHTaxa, dJIEKTPOOOOpYyaOBaHUE
HE TmojaBepraercsi MNpoPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITY>KMBAaHUI0O ¥  PEMOHTHO-TIPEAYIPEAUTEIbHBIM  MeponpusaTusM.  OJHaKO
CO BPEMEHEM C HUM MPOUCXOAT OTPULATEIbHBIE U3MEHEHHS. Y Xy IIIEHUE COCTOSTHUS
AJIEKTPOOOOPYIOBaHUS  NPUBOJUT K  HEPAIMOHAIILHOMY  HCIIOJIb30BaHUIO
ANEKTPUYECKON SHEPTMU U TOBBIIIECHUIO YPOBHS MOXKAPHOW OMAaCHOCTH, &, 3HAYUT,
TpeOyeT 32 HUM CUCTEMAaTU3UPOBAHHOIO HAOIIOACHUSI.

B cootBercTBUu ¢ DenepanbHbiM 3akoHOM OT 21 mekabpst 1994 r. Ne 69-D3
«O mnoxapHoil 0e30macHOCTW», MNPOPUIAKTUKA MOXKAPOB — COBOKYMHOCTH
MPEBEHTUBHBIX MEP, HAMPABICHHBIX HA UCKIIOYEHHUE BO3MOKHOCTH BO3HMKHOBEHUS
M0>KAPOB U OTPaHUYECHHE UX TTOCIIEICTBUM.

[Tox cuctemoii MpopUIAKTUKH TOKAPHOM OIMACHOCTH AJIEKTPOOOOPYI0BAHUS
JKUJIBIX W OONIIECTBEHHBIX 3JaHUNA TOHUMAIOTCS PETryJISPHbIC, BBIMOJHSIEMBIC
1o 3aJlaHHOMN nporpamme HaOIIOACHUS 3a AKCILTYaTUPYEMBIM
AIEKTPOOOOPYI0BAHUEM, MO3BOJIAIONINE OMPENEATh €ro (PaKTUUECKOE COCTOSHHE,
IPOUCXONSIINE B HEM MPOLUECCHl W NPOrHO3UPOBATH HW3MEHEHUE COCTOSHUS
MO/ BIMSIHUEM Pa3Nu4HbIX (hakTopoB. Takue HaOIIOIEHUS HEOOXOIUMBI, B TMIEPBYIO
ouepeib, IS JIEKTPOOoOOPYI0BaHUS 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIFOIEH.

[TosxapHas 0e30MacHOCTh OOBEKTOB PA3NMUYHOIO HA3HAYEHUSI B 3HAUUTEIHHOM
CTENIEHU ONpPEAEAeTCS COCTOSHHEM JKCILUTyaTUPYEMOTO 3JIEKTPOOOOpYyI0BaHUS

H 3JICKTPOYCTAaHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBJ€HUEM B O0ECHEYeHUM MOXKapHOW Oe30MacHOCTU
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBaHUS SIBISETCS MaKCUMAJbHO BO3MOKHOE
CHIKEHHE BEPOSITHOCTH BO3HMKHOBEHMS IMOXapa OT SJEKTPOYCTAHOBOK B IIEJIOM
U OT OTJICNIbHBIX JICKTPUUYECKUX U3ICIHIA.

TaM, r71e ecTh KOHTaKTHbIE COEAUHEHUSI B AJEKTPOCETSIX, MPOILIECC OKUCICHUS
METaJUIMYECKUX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB U  TMOSBJICHUS  JC(PEKTOB
HerpepbiBeH. be3 0cTaToOuHON TEeXHUYECKON OCHAIEHHOCTH M IMOATOTOBJICHHOIO
NEepCOHaNa B OOJBIIMHCTBE CIY4YacB HEHCIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHApY>KUTh TOJHKO IO XapaKTEPHOMY 3amaxy Wi OOYTJIEHHON 3JIEKTPOU3OJISAIINH,
YTO XapaKTEPHO ISl aBAPUIHBIX AEPEKTOB yKe Ha MOKAPOOIMACHON CTauH.

Bo3HukHOBeHHE NePEKTOB SIECKTPUUECKUX IEMEd U IEKTPOOOOPYTOBAHUS —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAUMO OBITh FOTOBBIMH M KOTOPOE
HEO0OXO0IMMO MPEAYNPEKIATh 3a01arOBPEMEHHO.

B nacrosiiiee Bpemsi MOSIBUIUCH HOBBIE TEXHUYECKHE CPEACTBA, MO3BOJISIONINE
BBIBECTH  MPO(PUIAKTUKY TOXKAPOB OT  DJIEKTPOOOOPYIOBAHMUS B  SKUJIBIX
U OOIIIECTBEHHBIX 37JaHUSX Ha HOBBIN YPOBEHb.

K o006cnyXuBaHUIO AJIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIIMPOBAHHBIC
CIEHUUAIIMCTBI, HMMEIOIINE Tpynmy Mo 3JjekTpoOe3omacHocTd He Hike |,
MOATBEPAKACHHYIO COOTBETCTBYIOIIUM YOCTOBEPEHUEM.

OOcnenoBaHne  3JIEKTPOYCTAHOBOK  JIOJDKHO  MPOU3BOAUTHCS  COBMECTHO
C  KBAIM(PUIMPOBAHHBIM  TIEPCOHAJIOM  DJICKTPOTEXHUYECKOTO  XO35HCTBA,

OTBETCTBEHHBIM 32 00CTY>KUBaHUE IIIEKTPOOOOPYTIOBAHUS 3/1aHUS.



14

1. ObaacTh NpUMeHeHUs!

Hacrosimme Meronuueckue peKOMEHIAUMU ONPENEstoT OOLIUe IMOJIO0KEHUS
0 OpraHM3ali NPOPUIAKTHUKU TO0XKAPOB OT 3JIEKTPOOOOPYTOBAHUS B KUIBIX
Y OOILIECTBEHHBIX 3aHUSAX C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosmue METOUYECKHE pEKOMEH1alluu npeIHa3HaYeHbI
JUI  WCIIOJIHUTENbHBIX OpraHoB cyObekToB Poccuiickoit ®enepauuu, OpraHos
MECTHOTO CaMOYIIPaBJIECHUS, OpraHU3aluid M0 peaju3alydy MOJHOMOYHMI B 00yacTu
MokKapHOM 0e30MacHOCTH, a TaKXke COOCTBEHHUKOB (apeHAATOpPOB) KWJIBIX JOMOB
(kBapTHD).

OCHOBHBIMH 3aJJayaMU MCIIOJIHUTEIBHBIX OpPraHoB cyObekToB Poccuiickoil
denepanny, OpraHoB MECTHOTO camMOyIpaBJICHUS, opraHusanuii,
no npoUIaKTUKE TMOXKAPOB B JKWIbE, SABISIOTCS OOyYEHHUE HACEJICHUS Mepam
MOKApHON OE€30MaCHOCTH, OCHOBAM I0XAapoOE30IacCHOTO TIOBEACHMS, a TaKXKe
MH()OPMUPOBAHKE HACENIEHUS O MEPAX MOKAPHOI 0€30MMACHOCTH.

Hactosdmue wMeTtoguueckue peKOMEHJAlMU MOTyT ObIThb  IPUMEHEHBI
COOCTBEHHMKaMHU JOMOB (KBapTHUp) U apeHJaTOpaMu MOMEUICHUN Ui MPOBEICHUS
CaMOCTOATENIbHOM TMEPBUYHOM OIIEHKM COCTOSIHUSL TIOKapHOM  0e30MacHOCTH
IKCILTYaTUPYEMOTO AJIEKTPOOOOPYI0OBAHUS.

B Hacrosmmx MeTonnyeckux peKoOMEeHAAIUAX M0 TEXHUYECKUMU CPEJICTBAMU
npo(UIAKTUKK TOKapOB MOHMMAIOTCS alaparbl 3alIUThl 3JEKTPUUECKUX LIETIEH,
TEIUIOBU3HOHHAS IUarHOCTUKA, TEPMOUHAUKATOPBI U TEPMOCHCTEMBI.

Hacrosime MeTtoguveckue peKOMEHJAMH HE SBISIOTCS PYKOBOACTBOM
N0 TPOECKTUPOBAHUIO AJIEKTPOYCTAHOBOK 3JaHUl W  MOHTaXy anmnaparoB
AIEKTPUYECKOM 3aIUTHI U APYTUX TEXHUUECKUX CPEACTB.

[TpoexkTupoBaHME U MOHTaX AJIEKTPOYCTAHOBOK 3JIaHUM JTOJIKEH MPOBOIUTHCS
B COOTBETCTBUU C JEHCTBYIOIMMU HOPMAaTUBHBIMU JJOKYMEHTaMHU.

Hacrosimye MeTtoauueckue peKOMEHAAMM HE SBISIIOTCA HOPMAaTHUBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIE JJIEKTPOTeXHUYeCKHe IPUYMHBI M0KAPOB
0T JIEKTPOOOOPY10BAHMSI

[ToxxapHasi 6e30MacHOCTh OOBEKTOB PA3IMYHOTO HAa3HAUCHUS, B TOM YHCIIC
KHUIBIX W OOIIECTBCHHBIX 3JaHUA B 3HAYUTEILHOW CTENICHH OMPEACISAeTCS
COCTOSIHUEM JKCILTYaTHPYEMOTO JIEKTPOOOOPYAOBaHUS H AIEKTPOYCTaHOBOK.

3HaHUEC TEXHUYECKUX TPUYMH IMOKAPOB OT DJICKTPOYCTAHOBOK TMO3BOJISET
Oprann3oBath AP(HEKTUBHYIO CUCTEMY MOKAPHO-TTPODUIAKTUISCKUX MEPOIPHSITHIA.

K mpuarHaM mokapoB JIEKTPOTEXHUIECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKaHNUE;

- IEpETpy3Ka IEKTPUUECKUX LIETIEH;

- 0OJIBIIIOE TIEPEXOHOE COTIPOTUBIICHHUE;

- UICKPCHUE;

- DIIEKTPUYECKAs IyTa;

- IEpEHANPSIKCHUE dIICKTPUICCKON CETH.

Kpome Toro, HEOOXOIUMO YYHTHIBATh, YTO TEPEHANPSIKCHUE AICKTPUICCKOM
ceTd, OOJIBIIOE MEePEXOTHOE COMPOTHBIICHUE W TEperpy3Ka IeH MOXKET MPHUBECTH
K KOPOTKOMY 3aMBIKaHWIO, BO3HMKHOBEHHUIO JJIEKTPUYECKOW AyTrd, M Ha000pOT,
KOPOTKO€ 3aMbIKaHHE€ MOXKET IMPHUBECTH K TEperpy3Ke OJIEKTPUYECKOH CeTH,
K UCKPEHUIO, 00pPa30BaHUIO JICKTPUUECKON TYTH, K MEPEXOy DIIEKTPHUECKOTO TOKA
Ha METAJUTMYECKHE 3a3eMJICHHBIC KOHCTPYKIMHU U T.1. [3].

To ecth, OmHM aBapuiiHbIC PEXKHUMBI, MOTYT TEPEXOAHWTH B ApYyrue Oojee

OITIACHBIC OTHOCUTCIIbHO BO3MOKHOCTH BOSHHKHOBCHUS I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TIOXAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMBbIKAHUE SIBJISIETCS CAMBIM PACIPOCTPAHEHHBIM, XOTS HEPEAKO OHO MOXKET ObITh
U CJIEJICTBHEM KaKOW-THOO0 APYyroi aBapuiiHOM CUTYallUU B SJICKTPUIECKOM IISTIH.

KopoTkoe 3ambikaHWe B JJIEKTPUYECKHX ILEMAX MOXET BO3HUKHYTH
B pe3yJIbTaTe 3aMbIKaHUS MEXIY (Da30BBIM U HYJIEBBIM IPOBOJAHUKAMU, 3aMbIKAHUS
(ha30BOro MPOBOIHUKA Ha «3eMitio» [3].

NupiMu  clioBamMHu, KOPOTKOE 3aMbIKaHME BO3HHMKAET TPU COCIUHECHUHU
ANEKTPUUYECKUX MPOBOJAOB C HAPYLIEHHOW H30JSMEH, CONPUKOCHOBEHHH MPOBOOB

C MCTAUIMYCCKUMH 3a3CMJICHHBIMH KOHCTPYKIHUAMHU SﬂaHHﬁ n COOPYKCHUMH,
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MONAJaHWA Ha OTOJIEHHBIE IPOBOJA MHOCTOPOHHUX METAUIMYECKUX MPEIMETOB,
npoboe OOyIJeHHONM WM HapyHIeHHOM M30JSIUM  TPOBOJAOB UM APYIrHX
AIEKTPOYCTAHOBOYHBIX U3AECITUMU.

[Ipr KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIMUMBAETCS CUJIA TOKA
B LIENM, NPOHUCXOJHUT 3HAYUTEIBHOE BBIACICHHE TEIJIa, 3HAYUTEIBHO BO3PACTaCT
TeMIEpaTypa TOKOMPOBOIAIIUX JKWJI, YTO IMPUBOJUT K PACIUIABICHUIO H30JIALIMHU
ANEKTPUUECKUX TMPOBOJIOB M Kabeiled M €€ MOoCIeqyIoIeMy BOCIJIAMEHEHHIO.
KopoTkoe 3aMblkaHue, KaK IMPaBWIO, CONPOBOXKAAECTCSA XJIONKOM, PacCIUIaBICHUEM
MeTaJljla MPOBOAHUKOB M BBIOPOCOM PACKAJEHHBIX YacCTHUI[ W3 30HBI KOPOTKOTO
3aMBIKaHUs C TOCIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAIOIIUX MPEAMETOB.

Haubonee pacnpocTpaHeHHbIE TMPUYHHBI, MO KOTOPHIM MOKET MPOU30NTH
KOPOTKOE 3aMbIKaHUE B KBAPTHUPE, IOME, OOIIECTBEHHBIX 3[aHUSX — 3TO MOBPEKICHHUE
W30JISILAH. [ToBpexaeHue M30JISIUAN yare BCETO MPOUCXOAUT
B MECTax, IJie mpoBojia neperudarTcs. Takke K MOBPEKIACHUIO H3OJSLIUA MOXET
MPUBECTH TEPEKPYUYHMBAHUE MPOBOJIOB, CrHOAHWE MPOBOJOB IOJ OCTPHIM YIJIOM,
HNOBPSKJICHUE H30JIAIMU TPOBOJOB MPH IPOBEJACHUHM PEMOHTHBIX padoTr [4].
N3onsauu0 MOTYyT MOBPEAUTH TPBI3YHbl WIJIM JIOMAllHUE KUBOTHBIE. Ele oxHa
MIPUYAHA KOPOTKHUX 3aMBIKAaHUW — IEPETPEB U, KAK CIEACTBUE, PA3PYIIEHUE U3OJISALIAH.

HUctounukamMu 3aXuraHusi NPU KOPOTKUX 3aMBIKAHHSIX MOTYT SIBIISITHCS
packajieHHble (TOpsIIME) YacTUIbl M Kalld MeTajula MpH  paciUlaBJICHUU
B ABapUWHBIX PEXKHUMAX O>KWI TPOBOAOB (kKalOenmed) WM Tpu pa3pylieHUU

AIEKTPOIIPUOOPOB.

Ilepezpy3ka 3n1ekmpuueckux cemeil

CoBpeMeEHHBIE KBApTHUPBI M JIOMA HACBIIIEHB MHOXECTBOM JJIEKTPUYECKUX
npubopoB. YacToil NpUYMHON BO3HUKHOBEHUS TIOKAPOB SBISIETCA TIEperpysKa
BJIEKTPOCETEN.

[Ieperpy3koii Ha3bIBAETCS TAKOE SBJIEHUE, TPU KOTOPOM B DJIEKTPUUYECKON CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, MPEBBIIIAIOIINE JIUTENBHO TOITYCTUMBIE.

Haubonee yacToii mpuuMHOM, BBI3bIBAIOILEH NIEPETPY3KY DIEKTPUUECKUX Ienei
B KUJIBIX ¥ OOIIECTBEHHBIX 3IaHMSX, SBISICTCS BKIIFOUCHHUE B DJIEKTPUUYECKYIO CETh HE
IPEIyCMOTPEHHBIX PAacyeTOM MOUIHBIX MOTPEOUTENECH AJIEKTPOIHEPTUU WU
BKJIIOUEHHE B OJIHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIIONW MOIIHOCTH

OZTHOBPEMEHHO.
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B pesynbraTre mneperpy3ku IMpoBOJIa HArpeBalOTCS, BBIAENSAETCS OO0JbIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KUJIbI TPOBOJIOB — 3TO MOXKET CTaTh IPUUUHOMN

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

bonvwoe nepexoonoe conpomuenenue (n10xoit KOHmaxm)

bonbiioe mnepexogHOe CONPOTHUBIEHHWE — 3TO CONPOTUBIEHHE Y4acTKa
AJIEKTPUYECKOMN 1IETH B MECTE COEAMHEHNUS OTAENIbHBIX 3JIEMEHTOB (MECTa COEAMHEHUS
IIPOBOJIOB, MOJICOEIMHEHUS UX K DJIEKTPOIPUEMHUKAM, KOHTAKTHBIM 3JIEMEHTaM U
T.I.) B KOTOPBIX, NP HENMPABHIBHOM HMX HUCIOJHEHHH, CONPOTUBJIEHHUE BBILIE IO
CPABHEHUIO C CONPOTHUBICHUEM JIEKTPUUECKON LIETH J0 3TUX YYACTKOB U MOCJIE HUX
[3].

Hau6onee yacto 60bllne NEpeXoJHbIE CONPOTUBIIEHUSI BO3HUKAIOT B MECTax
COEMHEHMs MIPOBOJOB MEXIy cO0O0H, KOrja BMECTO IMalKH, CBapKH, OINPECCOBKHU
WIA 32KUMOB MOJ OOJTHI NPUMEHSIOTCS CKPYTKH IPOBOJIOB (OCOOEHHO OIacHa
CKpPYTKa ITPOBOJIOB C aJTFOMUHUEBBIMU U MEHBIMH KHJIAMH ), B MECTaX MOJKIIOUEHUS
IpPOBOJOB K anmaparaM 0e3 CHeUuajgbHbIX 3aKMMOB UM  HAKOHEYHUKOB,
B BBIKJIIOYATEISAX, IITENCENbHBIX pa3beMax (PO3eTKax, BUIKAaX) HAa KOHTAKTHBIX
AJIEMEHTaX NPH CHUKEHUU NMPUJIAra€MbIX JJI BKIIOUEHHS YCUIINM, HEJOBKIIOUEHUS,
NOJrOpaHusl U T.N., B MECTaX KOHTAKTOB, BBIIOJHEHHBIX C IOMOIIBIO PE3bOOBBIX
COEMHEHHUH B 3JIEKTPOOOOPYIOBAaHUU, B KOTOPOM B Ipolecce padoThl MPOU30ILIO0
ocnabjieHue KOHTAKTA.

HenocpencTBeHHbIM MCTOYHUKOM 3a)KUTaHUS B TOM CIIy4a€ MOTYT OBITh:
AJIIEMEHTBI JJIEKTPOYCTAHOBOK, HArpeThle J0 BBICOKOW TeMIlepaTypbl TEIUIOM,
BBIZICJICHHBIM ~ DJIEKTPUYECKHMM TOKOM B  MecTe OOJBIIOr0  MEPEXOAHOIrO
CONPOTHUBJICHUS;  AJIEKTPUYECKUE  MCKPhl WM  YAaCTHIBI  PACIUIABIEHHOIO
YW HaKaJICHHOI'O0 METaJlla, BO3HMKAIOIIME B MECTE «IUIOXOr0» 3JIEKTPUYECKOIO
KOHTaKTa.

Kpome Toro, 0601b110€ MEPEXOIHOE COMPOTUBIECHUE MOXKET ObITh MPUYUHON

BO3HHMKHOBCHHA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzoeoii npoooit)

Uckpenne (myroBoil mpoOOW) B IJIEKTPOYCTAaHOBKAX — OTO BechMa
pacnpocTpaHEHHOE SBJICHUE W MPOUCXOAUT KaK MIPU HOPMAILHOM paboTe OTAETBHBIX
NOTpeOUTENeH AICKTPUYECKOW HHEPTrUM, dYalle BCEro MpUOOPOB HMMEIOIIUX

KOHHCKTOPHBIﬁ QJICKTPOABUIATCIIb IIPU HCIIJIOTHOM IMPWIICTAHHW K HUM IICTOK, TaK
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U B aBApUHHOM pEXHUME padOThl 3JIEKTPONPUOOPOB, B MECTAX HEKAYECTBEHHOI'O
OPUCOEAMHEHUS  TMPOBOAOB K  TOTPEOUTENsIM  DIEKTPUUECKOHM  DHEPIHH,
IpU COMPUKOCHOBEHHHM OTAETBHBIX YYacTKOB TMPOBOJOB MEXIy CO00H wiu
C 3a3¢MJICHHBIMU KOHCTPYKIUSAMH U T.1. [3].

[Ipy uCKpeHMHM TPOUCXOAUT OOpa30BaHUE HCTOYHHKOB  3a)KUTaHUA,
o0aarolMX YHEPTUEN U TEMIEPATypOil JOCTATOUHBIX ISl BOCIUIAMEHEHUS! MHOTHUX
TOpIOYMX BEIIECTB U MATEPUAJIOB.

HckpoBoii pa3psii MOXKET 00pa30BbIBAaTHCS MPU H3JIOME KUJIbl Kalenst u3-3a
YCTAJIOCTU METajlla, pa3pblBa MPOBOJHUKA IPH YPE3MEPHOM PACTSKEHHUH KaOes,
a100 MPH MOBPEXKACHUU KUJIbI TTOCTOPOHHUM TpeaMeToM. B moBpexaéHHON xue
BO3HHMKAET MaJblil 3a30p, MpoOMBaeMblii pabO4YMM HaIpPSHKEHUEM, IMOITOMY TOK
[0 TaKOMy KaOeJro MpOJ0JIKAeT MPOTEKaTh, U OCTAETCSA OJMM30K K HOMHUHAIBHOMY
3HAYEHHUIO. B 3a30pe BO3ZHMKAET TyroBOM pas3psiji, COMPOBOXKIAIOIIMICSI HHTEHCUBHBIM
BBIJIEJICHUEM TEIUIA, YTO MPUBOAMT K JaJIbHEHIIEMY pa3pyLICHUIO N30JSLUH KaOems U

€TI0 BO3TOpaHHIO.

Inekmpuueckan oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOMYUBOIO AJIEKTPUUECKOrO
paspsa MeXIy ABYMS METAUIMYECKHMH 3JIEMEHTAMM 3JIEKTPUYECKOW YCTAHOBKH,
VMMEIOIIMMH Pa3Hble MOTEHIMANBI. B 3JIEKTpUUECKON 1yre NPOUCXOAUT UHTEHCUBHAS
VMOHM3alMs Ta30BOr0 IPOMEKYTKa, IUIABIEHHE M ropeHue Mmeramwia. Kpome Ttoro,
MPOUCXOJUT MHTEHCUBHOE pa30pbI3TUBAHUE PACIUIABICHHBIX YacTHI MeTasia,
UMEIOIIMUX OOJIBILION 3amac TEmIOBOM HSHEPruu, KOTOpbIE MOMNajas Ha TOprOYHe
MaTepuaibl, MOTYT 3akedb HUX. OJEKTpUYecKas Jyra HMEET OYEHb BBICOKYIO
temmepatypy (1500-4000 °C) u MOKET BOCIUIAMEHUTD MPAKTUUYCCKH JIFOOOM TOprOYnit
MaTepHuall, COPUKACAsICh C HUM HEIOCPEICTBEHHO, a TAK)KE NOCPEICTBOM JIyUHCTON
TEIJIOTHI.

VYcroilunBasi  anekTpuueckas ~— Ayra  MHOTJAa  MOXET  BO3HUKAThb B
anekTporpoBoax. [Ipu anekTpuueckoi ayre Mo HensM MPOTeKalT TOKA KOPOTKOTO
3ambikaHus. [ToaToMy npu 0Opa3zoBaHUU >IEKTPUUYECKON TyTU B aBAPUIHOM PEKUME
B 3JIEKTPUYECKOM LIETIM BO3HUKAIOT BTOPUUHBIE (MOOOYHBIE) SIBJICHUS, XapaKTepHbIC
JUTS1 KOPOTKOTO 3aMbIKaHMsI. B cirydasx, He MpeayCMOTPEHHBIX HOPMAJIBHBIM PEXXKHUMOM
AKCILTYaTALMK JIEKTPOYCTAHOBOK, BO3HUKHOBEHHUE 3JIEKTPUUECKOM AYTH Yallle BCEro

POUCXOUT MTPH KOPOTKOM 3aMbIKaHHH [3].
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Ilepenanpsascenue 6 3nexkmpuyeckoii yenu

[TepenanpspkeHE MOKET BO3HHUKATh: MPU KOPOTKUX 3aMBIKAHUSAX; TPH
MOTIAIAHAN  «BBICOKOT0» HANPSDKCHHWsI HAa HHU3KOBOJBTHBIE CETH; TIPH TPO30BBIX
paspsiax; SAEKTPOMArHUTHOW UHIYKIIUU U JAp.

[ToxapHass OmacHOCTb MEpEeHANpPsHKEHUs, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUM, MOXKET TMpPOSBIATHCA B  CIEAYIOIIEM: TOBBIIIEHUH BEPOSTHOCTH
BO3HMKHOBEHHUSI KOPOTKOTO 3aMbIKaHMS; YBEJIWYEHUUM TOKOBOW HArpy3kud Ha
OTIIEIBHBIX y4YacTKaxX »dJEKTPUUYECKOM I[enu ¢ BO3MOXKHOCTH BO3HUKHOBEHUS
Neperpy3Ku; MOBBIIIEHUU TEIUIOBBIJEICHUS B AJIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBINICHUN BEPOSTHOCTH BO3HUKHOBEHHS aBAPUIHBIX PEKUMOB B JIEKTPOIPHOOpax
[3].

Henpagunvnaa 3IKkcnayamayusa, KOHCMPYKMUGHblE HEOOCMAMKU U
HEeUCnPAGHOCMU IJIEKMPOU30eT U

[ToxxapHas 0€30MacHOCTb  DJEKTPUUYECKUX MNPUOOPOB  HANpaBieHA Ha
obOecrnieueHue MPaKTUIECKOW HEBO3ZMOKHOCTH 3aropaHusi, Kak caMOro M3Jeus, TaK U
OKpY)Karolie ero cpeapl, UTO JOJDKHO OO0ECIeurBaThCid  KOHCTPYKIIUEH
ANEKTpONpUOOpa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUA W MaTepuajoB C
TEMIEPATYPHBIMU XapaKTEPUCTUKAMU, COOTBETCTBYIOIIMMHU TEIJIOBOMY PEXKUMY
paboTtsl. [Ipu 3TOM XapakTepUCTUKAMU MOKap00e30MaCHOCTH SIBJISIETCS COOTBETCTBHE
TEMIIepaTypbl Ha OCHOBHBIX JJIEMEHTaX DJIEKTPUYECKOTO Mpubopa IOMyCTUMBIM
3HAYCHUSAM, KaK B paboyeM, TaK U B aBApPUIHOM PEKUME €ro paboThI.

Bo3HuKHOBEHHE TMOXKApOB OT DJIEKTPUYECKUX MPUOOPOB MOXKET OBITh
OoOyCJIOBJIEHO:  KOHCTPYKTHMBHBIMH  HEIOCTAaTKaMH,  HapylIeHUEM  MPaBUII
AKCIUTyaTallii; HEKAYeCTBEHHBIM HJHEProcHaOkKeHueM (Pe3KUMH KOJIeOaHUSIMU
HaMpSHKEHUST B AJIGKTPUUECKOM CETH, YTO MOKET NPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMY MPUYUHAMHU BO3HUKHOBEHUS TIOKAPOB OT DJIEKTPUUECKUX U3CITHMA
SBJISIIOTCS: KOPOTKOE 3aMblkaHUWE B TpUOOpax W IIHypax MHUTaHUs, OOJbIIOE
MePEX0/IHOE COMPOTUBIICHUE, NTEPETpy3Ka, UCKPEHHE, HApPYIIIEHUE TETUIOBOTO PEeXXKUMa
paboThl  anekTporpubopa  (YXYIALICHHBIM  TEIJIOOTBOJ), HEMOCPEICTBEHHOE
COMPUKOCHOBEHHE HArpeThIX IMOBEPXHOCTEH IJIEKTPONPUOOPOB C TOPIOYUMU
MaTepuaJiaMH; BO3JCHCTBHE  TEIUIOBOTO  W3JIy4deHUs Tnpubopa  (Hampumep,
AJIEKTPOOOOTpeBaTENsl) HAa TOPIOYME MaTepPHaNbl; BBUIET PACKAJICHHBIX YaCTHII,

00pa30BaBIIMXCS B pe3yabTaTe aBapuiiHOro pexxuma [3].
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3. Opranusanus NpoPuIaAKTUKH MOKAPOB

3.1. O0mme moJ10KeHUus

C 1 wmapra 2023 r. BCTymnWJIO B  CHWIYy  IIOCTaHOBJICHUE
[IpaButenscTtBa Poccuiickoit ®epepanmu ot 24 oktsa6ps 2022 1. Ne 1885
«O  BHeceHMM  u3MeHeHMHM B IIpaBmiia  MPOTHMBOMOXKApPHOTO  pEKHUMA
B Poccuiickon denepannny.

[lynkT 2 yka3aHHBIX U3MEHEHUH BBOAUT B [IpaBmia mpoTUBOMOKAPHOTO
pexuma B Poccuiickoit @enepaunn (nanee — [1IIP) HoBbIl myHKT 2.1 cinegyromero
cojepkaHusi «PyKOBOIMUTENb OpraHU3alMK OOECHEYMBAET AKCILTYyaTALMIO 3/IaHUM,
COOPY>KEHUHN B COOTBETCTBUU ¢ TpeOoBaHUIMU DenepanbHOTo 3aKkoHa « TexHuYecKuit
periiaMeHT o TpeOOBaHMSAX TOXKApHOM Oe3omacHOCTU» U (WIM) TPOEKTHOU
JTOKYMEHTAIUN».

C 7 auBapsa 2023 r. Bctynuiu B cuity lIpaBuiia TEXHUYECKOW HKCILTyaTalllH
AJIEKTPOYCTAHOBOK MOTpeOuTeneit siekrpuyeckor sHeprum (mainee — [IT9I),
yTBEpXKJeHHbIe TpukazoM Mmun3Hepro Poccum Ne 811 ot 12.08.2022
«O0 ytBepxkaeHun IlpaBui TEXHUYECKOM HKCIUTyaTallMM  3JIEKTPOYCTAHOBOK
NOTPEOUTENEHN SNEKTPUUECKON IHEPTUN.

B coorBerctBum ¢ nmyHkrom 3 IITD TexHuueckas SKCIUTyaTanus
AJIIEKTPOYCTAHOBOK BKJIFOYA€T, B TOM YHCIE, WX PEMOHT M TEXHHUYECKOE
o0cITy>KMBaHHUE.

B cootBerctBun ¢ nmynkroMm 7 IITO, mpu sKcruryaranuy 3J€KTPOYCTaHOBOK
noTpedUTeNh TaKKe JODKEH OOeCHeuMTh: COJAEp)KaHHE JIIEKTPOYCTAHOBOK B
UCIPABHOM COCTOSTHUM M UX O€30TMaCHYI0 SKCIUTyaTalli0; IPOBEACHUE TEXHUUYECKOTO
OOCTY>KMBaHHUSI U PEMOHTA JJIEKTPOYCTAHOBOK B IEJAX MOJACP)KAHUS HCIPABHOTO
COCTOSIHUS W 0e30MacHOM  OSKCIUTyaTalldd  DJIEKTPOYCTAaHOBOK;,  HaJW4He,
UCIIOJb30BAaHUE W TMOJAECPKAHUE B AKTyaIbHOM COCTOSIHUM  TE€XHUYECKOU
JOKyMEHTAIMU, HEOOXOIUMOM JIs1 SKCILTyaTallK 3JIEKTPOYCTaHOBOK.

B coorBercTBHM ¢ nyHkToM 8 IITD miis HENOCpeICTBEHHOTO BBIMTOJIHEHHUS
00s13aHHOCTE MO OpraHu3aluy SKCIUTyaTallid 3JIEKTPOYCTAaHOBOK PYKOBOJUTEIH
notpebutenss (3@ HUCKIIOUYEHHEM  WHAWUBUIYAJIbHBIX  MpearpUHUMATENICH

u (bHBI/IIICCKI/IX J'II/ILI) OpraHU3allMOHHO-PACIIOPAANTCIIbHBIM JOKYMCHTOM HA3HAYACT U3


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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yycia  aJIMHHHCTPATUBHO-TEXHUYECKOTO  MEpCOHalla  MOTpeduTenss  JuIo,
Ha KOTOPOE BO3JIOXKEHBI 00S3aHHOCTH IO OpraHU3allMK TPOBEICHUS BCEX BUIOB padbOT
B 3JICKTPOYCTAaHOBKAX MOTPEOUTENs (Jjajiee — OTBETCTBEHHBIN 3a AJIEKTPOXO3IHUCTBO),
U ero 3amectutens. B cioydae ecnu nmotpeOUTeNb, OCYIIECTBIIONINI SKCILUTyaTalUIO
3JIEKTPOYCTaHOBKH, SIBJISICTCS WHIUBUTy ATbHBIM peANPUHAMATETIEM,
00S3aHHOCTh MO OPraHM3AlMH JKCIUTyaTallid 3JIEKTPOYCTAHOBOK, OpraHU3alluu
IIPOBEJCHUS BCEX BUAOB pabOT B AJIEKTPOYCTAHOBKAX BO3JIAraeTcsi HEMOCPEICTBEHHO
Ha TAKOT'O MHJIUBUIYAILHOTO MPEANPUHUMATEIIS.

VYuutsiBas TpeboBanus nmyHkra § [1T3, opranuzanuio npoGuiakTUKU OKapOB
OT DJKCIUTyaTUPYEeMOTrO 3JIEKTPOOOOPYAOBAHMS PEKOMEHIYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SHUCTBO WIM HAa MHAUBUIYAITLHOTO MPEANPUHUMATEIS,
HEIMOCPEICTBEHHO YKCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKHU, a /I (PU3UUECKUX JIUI] —
HENOCPEICTBEHHO Ha (PU3UUECKOE JINLIO, IKCILTYyaTHPYIOIIEE JIEKTPOYCTAaHOBKHU.

B coorBercTBrM ¢ myHKTOM 9 ITTD Ha OTBETCTBEHHOTO 3a JIEKTPOXO3SMCTBO
JIOJKHBI OBITH BO3JIOXKEHBI TMOJTHOMOYHUS MO OpPTaHM3aIMH pa3pabOTKU U BEICHUIO
JOKYMEHTAIlMd 1O BONpPOCaM OpTaHM3AIMH OSKCIUTyaTallid 3JIEKTPOYCTAaHOBOK
U ee mepecMoTpy (aKTyalau3aiuu); OOECIEUCHHIO BBHINIOJIHEHUS PEMOHTa W
TEXHUUYECKOTO O0CITY)KHBaHUSI dJICKTPOYCTaHOBOK.

B cootBercTBUUM ¢ mynkTtom 14 IITD, moTpedurens MOMKEH OpraHU30BaTh U
OCYIIECTBJISTh KOHTPOJb COCTOSIHUSI €T0 3JIEKTPOYCTAHOBOK, OCHOBAaHHBIM, B TOM
quClie, Ha pe3yJbTaTax OCMOTPOB. BhISBIIEHHBIE TT0 pe3ysibTaTaM KOHTPOJIS MeheKThI
000pyZI0BaHUSs, YCTPOMCTB DJEKTPOYCTAHOBOK JOKHBI (DUKCHUPOBATHCS B KypHAJe
ne(eKTOB ¢ ONpEeIeTICHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI] M CPOKOB YCTPAHECHUS
nedexToB.

B cootBerctBun ¢ myHktom 23 IITD mnorpedutens nOmKeH 0OeCeYUTh
MIPOBEJICHNE TEXHUUECKOTO OOCITY)KMBAaHHS U PEMOHTOB 000PYAOBAaHUS U YCTPONCTB
ANEKTPOYyCTaHOBOK.  OOBEM  TEXHUYECKOro  OOCIyXHUBaHUS U  IJIAaHOBO-
NpEeIyNpEeANTEIFHBIX ~ PEMOHTOB  DJICKTPOYCTAaHOBOK  JIOJDKEH — OTPEIEISIThCS
HEOOXOIMMOCTBIO MOJIJIEPKAHUS UCIIPABHOCTH U oOecrieueHus: 0€30macHON padOThI

SJICKTPOYCTAHOBOK.
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B coorBerctBun ¢ mnynktrom 27 IITD y mnoTtpebutens B OTHOIICHUH
AKCILTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJUYMM CIEIyIOLIas
TEXHUYECKask JOKyMEHTALU:

CXEMBI JIEKTPUYECKHX COCIMHEHUN U TEXHOJIOTMYECKUX CUCTEM, B TOM YHUCIIE
HOpPMAJIbHbIE (BPEMEHHBIE HOPMAJbHBIE) CXEMbl DJJIEKTPUUYECKHX COCIUHEHUN
AIEKTPOYCTAHOBOK MOTPEOUTEIS;

KYpHajbl ydeTa »3JIEKTPOOOOPYJOBaHUS C MEPEYUCICHHEM OCHOBHOIO
AIEKTPOOOOPY/IOBaHUA W C YKa3aHHEM €ro TEeXHUYECKHX JIaHHBIX, a TakKKe
MIPUCBOCHHBIX EMY MHBEHTAPHBIX HOMEPOB.

B cootBerctBuu ¢ nynkrom 30 IITO, Bce u3MEHEHUS B AJIEKTPOYCTAHOBKAX,
BBITIOJTHEHHBIE B MPOLECCE AKCILUTyaTalluH, JOJLKHBI OTPAXaThCsl HA AIEKTPUUYECKUX
(TEXHOJIOTUYECKUX, HCIOJHUTEIBHBIX) CXeMaX U 4YepTekax 3a [MOAMHUCHIO
OTBETCTBEHHOTO 32 JJIEKTPOXO3SMCTBO C YKa3aHUEM €TI0 JOJLKHOCTH U 1aThl BHECEHUS
U3MEHEHMUS.

Ha ocnoBanmm mynkrta 31 IITO  cooTBercTBHE  DIEKTPUYECKUX
(TEXHOJIOTUUECKUX) CXeM (depTexeil) (haKTUYECKUM SKCIUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO35MCTBO HE peXe OJHOIrO pas3a B 3 rojaa
C OTMETKOM Ha HHUX O JaTe MPOBEPKH, YIAOCTOBEPEHHOM €ro MOAMHUCHIO.
[Ipy HECOOTBETCTBUM JJEKTPUYECKUX (TEXHOJOTMYECKHX) CXeM (depTexeil)
(baKTHYEeCKUM HKCITyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJKEH
OBITH 0OEcTIeueH TepecMoTp (aKTyaIn3alus) yKa3aHHbIX cXeM (depTexent).

[TynkT 8 usmenenwuii B [1IIP BBoAUT B HEro HOBbIM MyHKT 17.1 crnenyroiiero
conepkanusi: «PykoBoguTenb opraHu3anuu o0OecleyrBaeT BEJACHHE U BHECEHME
uHopMaIUU B OJKypH&JI OKCIUTyaTalldd CHCTEM TMPOTHUBOMOXKAPHOM 3alllUTHI.
JlomyckaeTcsi BeleHHE >KypHala dKCIUTyaTallii CUCTEM MPOTUBOMOKAPHOM 3aIUTHI
B AJICKTPOHHOM BH/IE.

dopMa BeAeHUS KypHaja dKCIUTyaTalldd CUCTEM MPOTHUBONOKAPHOM 3aIUTHI
OTIpEENSIETCS PYKOBOAUTEIEM 00BEKTa 3aLIUThD.

C numenbto obOecrnieueHusi Oe3aBapuiiHONM PabOTHI  BIEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SHMCTBO Ha OOBEKTE 3alllUThl PEKOMEHIYETCSI BECTU

XKypHaJl, B KOTOPOM YKa3bIBarOTCH.


https://docs.cntd.ru/document/565837297#6520IM
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epeYeHb KOHTPOJIUPYEMOTO JIEKTPOOOOPYA0BAHNUS;

JlaTa MPOBEPKU COCTOSHUS MOKAPHON OE€30M1aCHOCTH MEKTPOOOOPYI0BAHUS;

pe3ynbTaThl MPOBEPKU COCTOSIHUS €r0 MOKapHOW O€30MacHOCTH, W3MEHEHUS
COCTOSIHUS TOXApHOW O€30MaCHOCTH 3JIEKTPOOOOPYJOBaHUS IO CPAaBHEHHUIO C
pe3ynbTaTamMu NpeIbIAyLIel IPOBEPKH;

NPEINPUHITHIE MEPbl MO TOBBIIICHUIO YPOBHA MOXKAapHOUM 0e30MacHOCTH
(mpoduiakTUYECKHE MEPONPUATHS, TEXHUIECKOE 00CTy>KUBaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia npoUIaKTHIECKUX OCMOTpPOB
3JIEKTPOOOOPYIOBAHUS OIPENEISIETCST PYKOBOJUTENEM OOBEKTa 3alMThl. Benenue
KypHaJa  NpPO(PUIAKTUYECKUX  OCMOTPOB  3JEKTPOOOOPYAOBAHUS  MOXKET
OCYLIECTBIISITHCS B AJIEKTPOHHOM BH/IE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TIpauk NpoduIaKTUIECKUX
OCMOTPOB 3JIEKTPOOOOPYIOBAHHUSL.

[lepnoguynoCTh IIPOBECHUS IpO(PHIAKTHYECKUX oOcre10BaHMi
PEKOMEHYeTCsl YCTAaHOBUTh B 3aBUCUMOCTH OT COCTOSIHUSI OOBEKTa M CTEHEHH
OTBETCTBEHHOCTH, HO HE pexke | pasa B rog.

PekomeHnnyeTcss mpoBOAWTH BHEIUIAHOBOE MPOPUIAKTUYECKOE 00CIIeJOBaHUE
OTJIEIBHBIX JJIEMEHTOB 3JIEKTPOOOOPYNOBAHMS MOCJHE KaXJOro MX PEMOHTA WIIU
3aMEHBI.

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

Pekomennyercs mnepexn MpPOBEACHUEM OYEPEAHOIO WM  BHEIJIAHOBOIO
oOClieIoBaHUSI O3HAKOMHUTBCSI C JAHHBIMH NPEIBIIYIIEro 00cieoBaHUA. ITO
MO3BOJIUT MPOCIEAUTh TUHAMUKY MOKapHON 0€30IacHOCTHU 3JEKTPOOOOpYAOBaHUS U
CBOEBPEMEHHO MPEJOTBPATUTD MOKAPOOTACHYIO CUTYALUIO.

B cootBercTBuu ¢ mynktom 37 I1TO norpedbutenem TOIKHBI ObITH COCTABIECHbI
U YTBEPKICHbl PYKOBOAUTENIEM WM UHBIM YIOJTHOMOUYEHHBIM JIUIIOM MOTpEeOUTENs -
IOPUIUYECKOTO JHIa (MoTpeduTeneM - UHAUBUAYAIbHBIM MpPEeANpPUHUMATENEM WU
dbuznyeckuM JHUIOM) Tpapuku OCMOTPOB U O00XO0J0B OO0OpYyIOBaHMS, 3IaHUM

U COOPYKEHUU IIEKTPOYCTAHOBOK MOTPEOUTES.
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HemnocpenctBeHHO  mpoUIaKTUUECKH  OCMOTp  3JIEKTPOOOOPYAOBAHMS
MPOBOJUT KBATU(PHUIIMPOBAHHBIA  CIELIUATUCT OOCTY>KUBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 DJICKTPOXO3IMCTBO HA OOBEKTE.

Bce onepammu ¢ anekTpoobopyaoBaHueM (MOHTaX aIllapaToB AJICKTPUICCKOM
3alUThl, TEPMOUHIUKATOPOB, TEPMOCUCTEM, MPOPUIAKTHYECKOE OOCIyKUBAHHUE,
PEMOHT, 3aMe€Ha) JIOJDKHBI TPOBOIUTH KBATH(UITMPOBAHHBIC  CIICIIHAIACTHI

00CITy>KMBAIOIIeH OpraHu3aIuy.

3.2. [IpopunakTuyeckue MeponpusiTus

K npodumaktuueckuM MEpONPUATHAM 110  TPEAYNPEKICHUIO I0KapOB
OT 3JIEKTPOOOOPYA0BAHHUS JKHIIBIX M OOIIECTBEHHBIX 3aHUI CIIEAYEeT OTHECTH:

- IEPUOJINYECKUN KOHTPOJIb COCTOSIHUS W PabOTOCIIOCOOHOCTH aImapaToB
3aIIUTHI AJEKTPUUYECKON CETH;

- IPUMEHEHUE TEPMOUHINKATOPOB U MEPUOAUIYECKUN KOHTPOJIb UX COCTOSTHHUS;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOINYECKOE MPOBEICHUE TCIUIOBU3UOHHOM JTIMarHOCTUKH
AKCIUTYaTUPYEMOTO JIEKTPOOOOPYAOBAHUS;

- KOHTPOJIb COCTOSIHUSI MCIIOJIB3YEMBIX 3JICKTPOIIPHOOPOB, JICKTPOIPOBOJIKH U
AJIEKTPOYCTAHOBOYHBIX U3IECIIHM.

Ipumenenue mepmounoukamopos

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOMHAMKATOPOB  HA  BJIEMEHTHI
AIEKTPOOOOPYIOBaAHUS HEOOX0IMMO COOCTBEHHHKY AJIEKTPOYCTAHOBKH
WIA  JKCIUTyaTUPYIOIICH OpraHu3aid  pa3padoTaTh MPOEKT  MOHTAaXa
TEPMOUHIUKATOPOB C YKA3aHUEM TOUEK MX MOHTaXXa U TUIIOB.

[IpoekT MOHTa)ka TEPMOUHIAUKATOPOB PEKOMEHIYETCS BKIIOYUTH B MEPEUYCHB
OCHOBHOMW TEXHUYECKOM JOKYMEHTALMU 3aIUIIAEMOM JIEKTPOYCTAHOBKH.

[IpoekT MOHTa)ka TEPMOMHIAUKATOPOB CTAHOBUTCS YaCThIO MPOCKTHOM
nokyMeHTtaruu. B coorBerctBun ¢ myHktom 2.1 I1T1P, BBe1eHHBIM MOCTAHOBJICHUEM

[IpaButensctBa Poccuiickoit ®eneparuu ot 24 oktsa6ps 2022 roma Ne 1885,
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HKCIUTyaTalMI0 3JaHUM B COOTBETCTBUM C TPEOOBAaHUSIMM ITPOEKTHON TOKYMEHTALUU
o0ecrieunBaeT pyKOBOAUTEIb OPraHU3ALINN.

[Ipu mocnenyromeM MPOBEJECHHHM  PEMOHTHBIX  paboOT ¢ 3aMeHOH
TEPMOUHANKATOPOB HEOOXOAUMO OCYIIECTBISTh B COOTBETCTBHM C TPEOOBAHHIMH,
pa3paboTaHHOIO MPOEKTa MOHTAXA.

VY cTaHOBKY TEpPMOMHIMKATOPOB JOJIKEH MPOU3BOIUTH IEPCOHAN, JOMYIEHHBIHI
K paboTe B JEHUCTBYIOMIMX 3JEKTPOYCTAaHOBKAX, UMEIOIINI HEOOXOAUMBIC 3HAHUS U
HAaBBIKM MOHTa)a TEPMOUHIUKATOPOB.

MoHTa)X TEpMOMHAMKATOPOB, CIEAYET IPOU3BOAUTH HAa OTKIIOYEHHOM
3JIEKTPOOOOPYI0BaHUH (HAIIPUMED, BHIBEICHHOM B PEMOHT, IIPU MEPUOANUECKOM HIIN
BHEIUIAHOBOM TEXHMYECKOM OOCIy)XMBaHUM U T.1.) ¢ coOmtogenuem [lpasuin
10 OXpaHE TPYJa IIPH SKCIUTyaTalllH IEKTPOYCTAHOBOK.

TepMOMHIMKATOPBI, IPEUMYLIECTBEHHO, CIEAYET pa3MenlaTh Ha KOHTAaKTHBIX
COEJIMHEHUAX U KOHTAKTaX PACIPEIAEIUTENbHBIX YCTPOUCTB; IOYCTUMO Pa3MeIEHUE
Ha KOpIycaX HEKOTOPOro 3JIEKTPOOOOpYJOBaHUS, a TAaKKE HHBIX 3JIEMEHTax
IIEKTPOYCTaHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeElIaTh TAK, YTOObI OHU OBLIM XOPOILLIO
BUJIHBI TIPU  BHU3YaJbHOM KOHTPOJE COCTOSHHSI TIOKapHOM O€30MacHOCTH
AJIEKTPOOOOPYIOBaHUS, B YaCTHOCTH, TEPMOMHAUKATOPHbIE HAKJICHKH CleqyeT
pa3Meniatb TakuM o0pa3oM, 4TOObI TEPMOMHAMKATOPHBIE METKH TeMIIepaTypHOU
mIKanbl ObUIM  XOpOLIO BHUJAHBI MpPH MPOBEIECHUU BU3YAJIBHOTO OCMOTpa
AIEKTPOOOOPYTOBAHUS.

[Ipu pa3MmenieHMM TEPMOMHIUKATOPOB  CleayeT u30erarb  KOHTAaKTa
UX TIOBEPXHOCTH C 3JIEMEHTAMHU, KOTOpPbIE CHOCOOHBI BBI3BATh UX IOBPEXKICHUE
B PE3YJIbTATE MEXaHUYECKOTO BO3/ICUCTBUSI.

[lepea MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOIMMO ITPOU3BECTU UX
BHEIIHUM OCMOTP Ha MpPEAMET OTCYTCTBUS IOBPEXKACHUU. TEpMOMHIMKATOPHBIE
METKH TEMIIepaTypHOU IIKaJIbl HAKJICWKU HE JOJKHBI UMETh OTMETOK JOCTUKEHUS
HA3HAYEHHBIX TeMInepartyp (He JOJKHO ObITh U3MEHEHHUS LIBETA METOK).

Hanecenne TepMOMHIUKATOPOB HEOOXOIUMO IMPOU3BOJAUTH B COOTBETCTBUU

C HHCTPYKHHCﬁ 110 3KCIUTyaTalluu TCPMOUHIUKATOPA.
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B npornecce MoHTa)ka He JOMMyCKaeTCs:

- MEXaHUYECKOE TTOBPEKICHNE TEPMOUHIUKATOPHOM HAKJICHKY;

- HAHECCHHE TEPMOWHIMKATOPOB HA DBJIEMEHTHI  AJEKTPOOOOpYIOBaHMS,
HAXOJISIINECS MO HAIIPSIAKEHUEM;

- pa3MelIeHHe  TEPMOMHAMKATOPOB B  HEMNOCPEICTBEHHON  OIM30CTH
OT HarpeBaTEIbHBIX IPHOOPOB.

B xypnane yka3pBaeTcsi MECTO HAHECEHHS TEPMOMHAMKATOpa, Mpeaes
cpalaTbhIBaHUsA, UCXOJHOE COCTOsIHME (I[BET, rPaJyMpoBKa M T.I.), AaTa HAaHECEHUS,
CPOK MCTIOJIb30BaHUSI UJIU JAaTy 3aMEHBI.

CocTosiHME TEPMOMHIUKATOPOB CIIEIYET MPOBEPATh NYTEM BHU3YaJIbHOTO
OCMOTpa AJIEKTPOOOOPYI0BaHUS C COOIIO/IEHUEM TPpeOOBaHUM MPABUI OXPaHbI TPYJa
(B mepuo/1 BHITIOJIHEHHUS TJIAHOBBIX, BHETUIAHOBBIX OCMOTPOB, B MEPUO]I BHITIOIHEHUS
PEMOHTHBIX padoT).

[lepnoanuHOCTH ocMoTpa ANEKTPOOOOPYI0BAHNA, 3aIIUIIEHHOTO
TEPMOUH/IUKATOPAMH,  YCTAHABJIMBACTCS  OPTraHU3alMOHHO-PACTIOPSIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKM WM  OKCIUTyaTUPYIOIICH
OpraHu3alei.

[Ipu npoBeAeHUU BU3YyaJIbHOTO OCMOTpa 0CO0O€ BHUMAHHE CIEAYET YACHSTh
OTCYTCTBUIO MEXaHUUECKUX MOBPEXKICHUN TEPMOUHIUKATOPOB, UX OTKJICUBAHUIO WIIH
OTCIIABAaHUIO, CPA0ATHIBAHUIO TEPMOWHIUKATOPHBIX METOK.

OcHoBanueM JUisi BbIBOJIa OOOPYJOBAaHUSI B PEMOHT SIBJISIETCS IPEBBINICHUE
TEeMIIepaTyphl DJIEMEHTOB AJIEKTPOOOOPYI0BAHMUS.

[Ipodunaktudyeckrne MeponpusTUs MPEACTaBICHBI B Ta0IHIIE 3.
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Ipodunakruyeckue MeponpusTUA

Taoauna 3

Texaunueckue
cpeacTBa

IIpopuiakTuyeckoe MeponpusiTue

Pexomenayemast
MEePUOIMYHOCTD

JeiicTBusi Npy 00HAPY’KEeHNH HEHCIIPABHOCTH

ABTOMAaTHYECKHE
BBIKJIFOYATEN

BusyanbHelil 0CMOTD.

He nomxHO OBITH HedopManuu KOpIyca, M3MEHEHUS
[BETa W OIUIABJICHHUS W30JSIIUU TIPOBOJIOB, CIIEIOB
neperpeBa (M3MEHEHHUS 1[BETAa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSI ~ TapamMeTpoOB  ammapara,
yKa3aHHOW B MapKHPOBKE IMapaMeTpaM JJICKTPHYECKOU
CEeTH MO HANPSKCHUIO U TOKY.

ITpoBepka paboTOCIIOCOOHOCTH.

1 pa3 B 3 mecsua

[Tpu oOHapy>KEHHH HEUCTIPABHOCTH MPOU3BECTH
3aMeHy arnmnapara

YcTpoiicTBa  3alUATHI
mdepeHIaIbLHOrO
TOKa

BuzyaneHsiit ocMoTp.

He nmomkno OBITH nedopmanuu Kopryca, U3MEHEHUs
[[BETa U OIUIABJICHUs H30JSILMU TPOBOJIOB, CIIEI0B
neperpeBa (MU3MEHEHHUs [[BE€Ta) KOHTAKTOB.

[IpoBepka  COOTBETCTBHS  IapamMeTpoB  ammapara,
YKa3aHHOM B MapKHUPOBKE IapaMeTpaM 3JIEKTPUUECKON
CETH 10 HAPSLKEHUI0, TOKY, AU dEepeHIINaTbHOMY TOKY.
[TpoBepka pabOTOCIOCOOHOCTH € MMOMOIIBIO KHOIKH
«Tect». Ilpn Haxatnm Ha KHONKY «TecT» yCTpOMCTBO
JIOJDKHO CpaboTaTh.

1 pa3 B 3 mecsia

[Tpu oOHapykeHUU HEUCHPABHOCTH MPOU3BECTH
3aMEHYy yCTpOKCTBA

YerpolictBa  3alLMTHI
OT JIyroBOTO Tpo0os
(uckpeHus)

BusyalbHbIll OCMOTP.
He nomxHO OBITH aedopManiuu Kopryca, U3MEHEHUS

LBETa M OIUIABJICHUS M3O0JSIUM TPOBOJOB, CIIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  NApaMeTpOB  ammapara,

YKa3aHHOM B MAapKHpPOBKE IapaMeTpaMm 3JIEKTPHUYECKOU
CETH 110 HANPSKEHUIO, TOKY.

[IpoBepka pabOTOCIIOCOOHOCTH € TOMOIIBI0 KHOIKH
«Tect» wiM 1puU NOMOLIM TECTOBOIO YCTPOMCTBA,
BXOJISIIIETO B KOMILIEKT MOCTaBKU. lIpm Haxatum Ha
kHOMKY «Tect» yCTpOMCTBO JOKHO  cpaboTartk.

1 pa3 B 3 mecsna

[Tpu oOHapykeHUH HEUCTPABHOCTH MPOU3BECTH
3aMEHYy yCTpOWCTBA
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Texunueckue Pexomenayemas .
IIpodunakTuyeckoe MmeponpusiTue JeiicTBusi Npy 00HAPY’KEeHNH HEHCIIPABHOCTH
cpeacTBa NepUOJUYHOCTh
IIpy BKIJIIOYEHUH TECTOBOIO YCTPOHMCTBA B PO3ETKY
3allMIIAaeMOH [EMU YCTPOHUCTBO JOKHO cpaboTaTh.
VYerpoiictBa  3ammThl | BuzyanbHbIil 0CMOTD. 1 pa3 B 3 mecsima | [Ipu oOHapykxeHUM HEUCIPABHOCTU MPOHU3BECTU

OT IIEPCHAIIPSAKECHUA

He nomxuo ObITh Aedopmanuu KoOpiyca, U3MEHEHUS

[[BETa U OIUIABJICHUS W30JSLUN IMPOBOJOB, CIIEJOB
neperpeBa (M3MEHEHHUs [[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI  TNapamMeTpOB  ammapara,

YKa3aHHON B MapKHpPOBKE MapaMeTpaM 3JIEKTPUUECKOi
CETH 110 HANPSYKEHUIO, TOKY.

3aMEHYy YCTpOMCTBa

TepMouHIUKATOPBI BuszyaiibHblil 0CMOTP. 1 pa3 B 3 mecsua | Ilpu oOHapyXeHUHU MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKICHUN. MTOBPEKICHUI W HUCTECUCHUS Cpoka

[IpoBepka CpOKOB 3KCIUTyaTallud TEPMOMHIMKATOPOB B JKCIUTyaTaluu MIPOU3BECTU 3aMEeHy

COOTBETCTBUU C JOKYMEHTALIUEN U3rOTOBUTEIIA. TEPMOUHIUKATOPA.

OTcyTCcTBUE U3MEHEHUS 1IBETa TEPMOUHIUKATOPOB. B ciaydae W3MEHEHUS LBETa
TEPMOUHIUKATOPANIPOU3BECTH  JEUCTBUA 10
pazneny 4.3  HacTOSIIMX  METOJMYECKHUX
PEKOMEHJALIHI.

TepMocucrembl BusyanbHblil 0CMOTP. 1 pa3 B 3 mecsina | Ilpu oOHapyXeHUU MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKICHUN JATYHKOB. MOBPEKICHUI 1581051 WCTECUCHUS CpoKa

IIpoBepka  CpOKOB  JKCIUIyaTallMd  JaT4UKOB B JKCIUTyaTalMy IPOU3BECTH 3aMEHY JaTYUKOB.

COOTBETCTBUU C TOKYMEHTAIIUEN N3TOTOBUTEIIA.

OtcytcTBHE W3MEHEHUS [BETa OIUIaBJIEHUH,

nedhopmaruu.

TenmoBu3noHHAs [TpousBectn TETJIOBU3NOHHYIO nuarHoctuky | He pexe 1 pazaB | [lo pe3ynpTaram TETJIOBU3MOHHOTO
JIMarHOCTHKA AKCIUTyaTUPYEMOTr 0 ANEKTPOOOOPYIOBAHUS B roa o0cre1oBaHus COCTaBISETCS MPOTOKOJT.

COOTBETCTBUM C [6] wiM Jpyrodl aTTeCTOBAHHOM
METOMKOMN TETNIOBU3NOHHON AUATHOCTUKH.

[IpoTOKONT JOKEH CONMEepXKATh CIEIYIOUIYIO
UH(POPMALIUIO:
- HQUMCHOBAHHEC n
UCTIOJTHUTEJIS;

ampec  OpraHu3aluu-
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Texunueckue
cpeacTBa

IIpopuiakTuyeckoe MeponpusiTue

Pexomenayemas
NEePUOAUYHOCTD

JeiicTBusi Npy 00HAPY’KEeHNH HEHCIIPABHOCTH

- HOMEp JIMIEH3UM W  aKKpeIuTaluu Ha
NPOBE/ICHUE TAHHOTO BHJA pabOT ¢ yKa3aHUEM
JaThl BbIJAa4M, PETUCTPALIMOHHOTO HOMEpA,
HAaUMEHOBAHHMSI OpraHa BBIJABIIECTO JTUICH3UIO U
MPOBOAMBIIETO aKKPEIUTAIINIO, CPOKA JCHCTBUS;
- HOMEp OT4YeTa, HOMEp OK3eMIUIipa W Jary
(cpoku) mpoBeieHUS pabOTHI;

- HAMMEHOBaHHE 00CJIEJOBAHHOTO O0OBEKTA U €T0
azpec;

- CHUCOK  HCIIOJIHUTENEH ¢ yKazaHueM
KBaTM(UKAIUH;

- IEpEYECHb CpEICTB W3MEpPEHUI
UCIIONIB30BAHHBIX ~ MpU  OOCIIEOBaHHH, C
YKa3aHHEM JaThl TIOBEPKH;

- enb oOcienoBaHus (OMpeereHne MOoXKapHOU
OMACHOCTH) U O0BEKTHI 0OcienoBaHus (ykas3aTb
Kakoe ANEKTPOOOOPYIOBAaHUE 3/1aHus
MI0JIBEPrajioch 00CIEI0BaHNUIO);

- XapaKTepUCTHUKH  OOBEKTOB  OOCIIEOBAHUS

(cocTosiHnE 3JEKTPoo0OpyI0BaHUS,
HarnpsKeHHe, TOK Harpy3ky U T.1.);

- Pe3yNIbTaThI o0cnetoBaHus (creneHp
Ie(eKTHOCTH (mo>xapHoit OTIaCHOCTH),

TEPMOTpaMMBbl )51 COOTBETCTBYIOIIINE 50.%¢
dotouzobpaxkeHus, CHHCOK JAEPEKTOB IO
CTENEeHH UX MOXKAPHOI OMacHOCTH).
ConepkaHue MPOTOKOJIA MOXKET JOMOJIHATHCS B
3aBUCUMOCTH OT 00CJIeTyeMOro 00BheKTa.
PasBuBmmecs gedexktbi u  jgedekThl  Ha
HavaJILbHOU CTaguu pa3BUTUA PEKOMCHIOBAHO
YCTpaHATh B XOJ€ IUJIAHOBOTO OTKIIIOUEHUS
AIEKTPOOOOPYIOBAHMSI.
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Texunueckue Pexomenayemas .
I[IpopunaakTuyeckoe MeponpusiTue JeiicTBus IPU 00HAPY:KEHUU HEUCTIPABHOCTH
cpeacTBa NEePUOAUYHOCTD
B cnyuyae oOHapyXeHHS 30HBI C aHOMAJIbHBIM
M0’KapOONacHbIM TMOBBIIICHUEM TEMIIEpaTyphl
MpOU3BECTH  JIEUCTBUA 1o  pasueny 4.3
HACTOSIIIMX METOJUYECKUX PEKOMEHIAIIHI.
DKCIUTyaTUpyEeMbIe BusyanbHsrii OCMOTp ANEKTPONPUOOPOB u | Ilepen kaxneim | [Ilpy oOHapyXEHUM HEUCIIPABHOCTH BBIBECTHU
ANEKTPONPUOOPHI U | DJIIEKTPOYCTAaHOBOYHBIX 178631 (N 170%1 (2MeKTpUUECKUX BKJIFOUEHUEM npubop U3 SKCILTyaTaIUH.
AJIIEKTPOYCTAHOBOYHBIE | PO3ETOK). anekTponpudopa | [IpousBecTr peMOHT WM 3aMEHY HEHCIIPABHOTO
U3JICIHS He nomxuo ObITH Aedopmamnuui KoOpmyca, U3MEHEHHS U BO BpeMs AIIEKTPOOOOPYTOBAHHUSL.
[BETa M OIUIABJICHHS HW3OJSLMU TPOBOJOB W IIHYPOB | IKCILTyaTallH

IMUTaHUS,
KOHTaKTOB.
He nomkxHO OBITH MOBPEXKICHHUS W30JISIUN IMHTAFOIINX
MPOBOJOB U IIHYPOB MUTAHHUS.

Po3eTkn MOMKHBI OBITH HAAEKHO 3aKpEIJICHBI, HE
JNOJKHBEI  WMMETh  OIUIaBJICHHMH HW  MEXaHWYEeCKHX
MTOBPEXKIACHUM.

[IpoBepka COOTBETCTBHUSI MapamMeTPOB 3AJIEKTponpudopa,
YKa3aHHOM B MapKHUpPOBKE MapaMeTpaM 3JJIEKTPUUYECKOU
CETH IO HAMPSHKEHUIO U TOKY.

Hcnonp30BaTh 3JEKTpONpUOOp MO HA3HAYEHHUIO B
COOTBETCTBUU C MHCTPYKIMEN MO IKCILTYaTAIUH.

CIIeIOB TeperpeBa (M3MEHEHHs IIBETa)
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Konmponbs cocmoanusa cucmemul 3a3emieHus

B mponecce skcruryaranyu 3JE€KTPOYCTAaHOBOK BO3MOXKHO BO3HHKHOBEHHE
HEUCIIPABHOCTEW Y aBAPUMHBIX CUTYAIUM, IPUBOIAIIMX K TOKOBBIM yTeukaMm. B 3Ton
CBSI3HM, B KaXJOM JOME JOJDKHBI BBITIOJHATHCS 3AIIUTHBIE MEPONPUATHS, OJHUM W3
KOTOPBIX SABJISETCS KOHTYp 3a3zemiieHus. OH oOeclieyuBaeT 3alllUTy JIOJeH OT
MOPAKEHUS DJICKTPOTOKOM, a TPHUOOPHI M 000PYI0BAaHUE OT MEPENag0B HATIPSHKCHHUS.
KoHTyp 3a3emiieHMS, MOXET YCTAaHABJIMBATHCS OTACIBHO WJIHM COBMECTHO C
YCTPOMCTBAMH 3alIUTHOTO OTKJIOUEHHs. KOHTyp 3a3eMJIeHHSI MOHTUPYETCS B
cooTBeTcTBUH € [IYD.

B cootBerctBum ¢ [1YD nid neneil opraHu3anuy KOHTYpa 3a3€MJICHUSI MOXKHO
BOCIMOJIB30BaThCSI €CTECTBEHHBIMH 3a3€MIIMTENSIMU, HANpPUMEpP, PACIOJIOKECHHBIMU
PAIOM METANIMYECKUMH U KeJIe300€TOHHBIMU KOHCTPYKIUSAMU. bombinas gacTs ux
MMOBEPXHOCTH JIOJDKHA KOHTAaKTUPOBaThb C TpyHTOM. B cBowo ouepeas, I[IYD
yCTaHaBJIMBAET, YTO M3JENUS U3 KENe300€TOHA, HAXOMSIIUECS IOJ] HaIpsHKEHHUEM,
TpyOONpPOBOABI Il TPAHCHOPTUPOBKM TOPIOUMX BEIIECTB, TPYObl KaHAIU3AIUU M
OTOIUIEHUSI HE MOT'YT IPUMEHSATHCS B KOHTYPE 3a3€MJICHUS.

3anpemaeTcss yCTaHABIMBATH 3a3€MIICHHE B KAMEHHUCTBIX WA CKaJIbHBIX
TPYHTaX, MOCKOJIbKY OHHU SBISIOTCA MPOBOJHUKAMH TOKa M 0O0JIalal0T HU3KUM
COIIPOTUBIICHUEM.

HckyccTBeHHBIE 3a3€MITUTENN MPEJCTABISAIOT COO0M CUCTEMY METAITTHYECKUX
KOHCTPYKITUH, pa3MEIICHHBIX B 3eMJIe, Ha OTPEICTICHHBIX PACCTOSHUSIX MEXIY COOOM
Y HE3HAYUTEIHLHOM yJJICHUU OT 00BEKTA 3aIUTHI.

JIns M3roTOBJIEHMSI MCKYCCTBEHHBIX 3a3€MIIMTEIIEM NPUMEHSIOTCSA. KPYTJIbIE
NPYTKUA, TPYObl pPa3HOrO CEYEHUs U YroJku. B HOPMATUBHBIX JOKYMEHTax
ONPEAEIACTCS MUHUMAJIBHO JIOIYCTUMOE CEUCHHUE 3a3€MIIMTEIICH, KOTOPOE JIOJIKHO
YUYUTBIBATbCSI TIPU BBIOOpE MarepuanoB. Tak, Uisl TMpyTa, OIMHKOBAHHOTO 3TOT
napaMeTp COCTaBsieT 6 MM, Ul TIpyTa M3 OOBIYHOTO YepHOro Meramia — 10 Mm?, a
IS IPSAIMOYTOJILHOTO TIpoKaTta — 48 Mm2. CTEHKH TPyO MM TIOJIKH CTAIBHEIX IPOKATOB
BBIOMPAIOTCS C MUHUMAJIBHOM TOJIITUHON 4 MM.

3a0uThie ANEKTPOABI COCTUHSIOTCS MEXAY COOOM TOHKOM CTaabHOW IMOJIOCOH,

TOJINIMHOWN HE MeHee 4 MM.
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3ampeniaeTcss HMCIOJIB30BaTh B KA4YECTBE 3a3€MIISIIOIIMX TPOBOJHUKOB U
3a3eMiInTeNel MpoPUIbHyI0 apMaTypy. ITO CBSI3aHO C KaJIEHBIM HapYy>KHBIM CIIOEM,
UMEIONIMMCSI BO BCEX W3ACIUAX OTOro TUNa. B  pe3ynpTaTe, HapylIaercs
pacmpesieieHue TOKa MO CEYEHHI0, a MPOIECC OKHUCICHUS MPOUCXOTUT HAMHOTO
owIcTpEe.

CoenuHenue JeTaned H3 IMpoKaTa YEPHOTO MeTalla OCYIIECTBISETCS
c momotisio cBapku. CTallbHas T0JI0ca MIPUBAPUBACTCS K KOHIIAM 3a0UTHIX B 3EMITIO
aJIeKTpooB. He  momyckaercs — MCHONB30BAaHUE  OONTOBBIX  COCTUHEHHM,
T.K. OHH OBICTPO OKHCIISIFOTCSA. B pe3ynbrare, KOHTAKT TEPSETCS, W 3a3EMIISFOIIIHIA
KOHTYp HauumHaeT paborath HedpdekTuBHO. [I0 OKOHYAHHM BCEX CBAPOUYHBIX padOT
MecTa CBapKH 00pabaThIBAIOTCS CIICIIMATBHBIMU aHTHKOPPO3UHHBIMU cOCTaBaMH. J1Jist
ATUX LIeJIeH HeJb3sl UCII0JIB30BATh KPACKY, MOCKOJIbKY OHA HapyIIaeT CBsI3b METaJlIa C
3emJIeil U cucTeMa 3a3emMiieHusl He OyAeT paboTath.

Henp3st mpou3BoIUTh OKpacKy 3a3eMJIUTENECH WIM HAaHOCUTh Ha HUX JPYTHe
MOKPBITHS, CIIOCOOCTBYIOIIME CHMKCHHUIO MPOBOAMMOCTH. OTHAKO IMOJ JACHCTBHEM
KOPPO3HH TOJIIMHA CTAJIbHBIX JETalel MOCTeNeHHO cHkaeTcs. [loaTomy cedenue
AJIEKTPOIa MOAOUPAETCS C OTPEICTICHHBIM 3armacoM. TakuMm 00pa3om, oOecrieunBaeTcs
JIOCTATOYHO MPOJIOJKUTENbHAS IKCIUTyaTaIlisl KOHTYpa 3a3E€MIICHHUS.

Ecniu  xoHTyp 3a3eMieHuss JOMa COCIUHSETCS C  KOHCTPYKIUSIMU,
PacroJIOKCHHBIMUA B YCJIOBHUSX arpeCCUBHOW Cpeibl, OHU JOHKHBI OBITH 3alUIICHBI
CHEIUATBHBIM MOKPHITHEM.

CymiecTBYIOT HAOOPHI 3a3eMITUTENEH 3aBOACKOTO U3TOTOBICHUS, COCTOSIINE U3
HETbHOTSIHYTHIX IITHIPEN, TOKPHITHIX MEJIBIO.

Bce 3azemusromye mpoBOIHUKN TOIKIIOYAIOTCS K €IMHOM IIUHE 3a3eMJICHHUS,
UCTIOJIb3yeMol it KoMmyTaruu. Cama IIMHA SBISETCS OJIHUM U3 DJIEMEHTOB
pacmpeAeNMTENbHOTO NUTA U 3aKPETUIAETCS HEMOCPEACTBEHHO HA €r0 CTEHKE.

JIJTs TIOJTHOM TapaHTUU PEKOMEHAYETCS BBI3BIBAThH CICITUATIMCTOB, OHU JOJKHBI
COCTaBHUTh aKT MPOBEPKU. OTBETCTBEHHOCTH 32 BBHIMOJHEHHBIE PAOOTHI HECET TOJIBKO
WCITOJTHUTEITD.

BBITOBBIMH AJIEKTPOM3MEPUTEILHBIMU TIPUOOpaMu 3aMepUTh IP(HEKTUBHOCTH
3a3¢MJICHUSI HEBO3MOXHO, HAJI0 HWMETh COBPEMEHHBIC JJICKTPOHHBIC YCTPOWMCTRA,

TCXHUYCCKHEC BO3MOKHOCTH KOTOPLBIX AAOT BOSMOKHOCTD 3aMCPATh TAKUC JAHHBIC.
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J1J1sl 4aCTHBIX TOMOB COMPOTUBIIEHUE TOKA HE MOXKET MpeBbIaTh 4 OM.

[IpaBuna TEXHUYECKOM SKCIUTyaTallMd 3JIEKTPOYCTAHOBOK IOTpeOUTENEH,
yrBepxkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycranaBinuBaroT
clIeyIore TpeOoBaHMs K 3a3eMJISIOLINM YCTPONUCTBAM U UX MPOPUIAKTHKE:

- 3a3eMJIAIONIME YCTPOWMCTBA JIOJDKHBI COOTBETCTBOBATh TpeOOBaHUAM
rOCYJapCTBEHHBIX  CTAHIApPTOB,  MpaBWJ  YCTPOMCTBA  3IJIEKTPOYCTAHOBOK,
CTPOUTEIBHBIX HOPM U MPaBUJ U JIPYTUX HOPMATUBHO-TEXHUYECKUX TOKYMEHTOB,
oOecrieunBaTh yCIOBUs 0€30MaCHOCTH JIIOACH, SKCIITyaTallHOHHbBIE PEXUMBI PAOOTHI U
3aIUTY 3JEKTPOYCTaHOBOK;

- IPUCOCIMHEHHE 3a3¢MJLIIOIIMX IPOBOJHUKOB K  3a3€MIIMTEINI0 W
3a3eMJISIFOIIMM KOHCTPYKLMSM JIOJDKHO OBITh BBIIIOJIHEHO CBapKoOil, a K TJIaBHOMY
3a3eMIISIOILEMY 3aXKUMY, KOpIlycaM armaparoB, MallMH U onopaMm BJI — 6onToBeiM
coenruHeHHeM (g o0ecrnedyeHHs BO3MOYKHOCTH TMPOM3BOJICTBA  HU3MEPEHHM).
KoHTakTHBIE COEIMHEHUS [OJDKHBI OTBEYaTh TpPeOOBaHUSIM TOCYJAapCTBEHHBIX
CTaHAapTOB;

- OTKpPBITO MPOJOXKEHHBbIE 3a3eMJIAIOLIME TPOBOJHUKHU JOJDKHBI  OBITh
IIPENOXPAHEHBI OT KOPPO3UU U OKPAILIEHBI B YEPHBIM LIBET;

- I ONpEeleNICHUs] TEXHUYECKOTO COCTOSHMS 3a3€MIISIIOLIET0 yCTPOMCTBA
JOJDKHBI  TIPOBOJUTBCS  BU3yaJIbHBIE OCMOTPBI  BHJIMMOM  4acTH, OCMOTPBI
3a3€MJISIFOLLETO  YCTPOMCTBA C BBIOOPOYHBIM BCKPBITHEM TpPyHTa, HU3MEpPEHUE
[apamMeTPOB 3a3€MJIIOIIETO YCTPOMCTBA B COOTBETCTBUM C HOPMAaMH HCIBITAHUS
AIEKTPOOOOPYI0BAHMUS;

- BU3yaJbHbIE OCMOTPBI BUAMMON YaCTU 3a3€MJIIOIIETO YCTPOMCTBA JOJIKHBI
IIPOU3BOAMUTHCS MO rpaduKy, HO HEe pexe | paza B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saictBo Ilorpeburens wunm  paOOTHUKOM, UM  YIOJTHOMOYEHHBIM.
[Ipyn ocMOTpe OLIEHUBAETCS] COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXIY 3alllMTHBIM
INPOBOJHUKOM U O0OpYJOBAaHMEM, HAJIMYME€ AHTUKOPPO3MOHHOIO MOKPBITHSA,
OTCYTCTBUE OOPBIBOB;

- QIS ONpEeleNieHUs] TEXHUYECKOTO COCTOSHMS 3a3eMIISIIOUIET0 YCTPOMCTBA
B COOTBETCTBUM C HOPMaMH HCHBITAHUI  3JIEKTPOOOOPYIOBAHUS  JIOJKHBI
MPOU3BOJAUTHCS:

HU3MCPCHHC COIIPOTHUBIICHUA 3a3CMIIAIOIICTO YCTpOﬁCTBa;
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U3MEpEeHUEe HAPSKEHUsI IPUKOCHOBEHUS (B 3JIEKTPOYCTaHOBKAX, 3a3€MIIAIOIICE
YCTPOMCTBO KOTOPBIX BBHIMIOJIHEHO MO HOPMaM Ha HAMpsKEHUE MPUKOCHOBEHUS),
MpOBEpKa HaJIU4us Lenu MEXKITY 3a3eMJISIFOLLAM YCTPOMCTBOM
Y 3a3€MJISIEMBIMU 3JIEMEHTAMH, a TAKXKE COCAWHEHUN €CTECTBEHHBIX 3a3€MIIMTEICH
C 3a3EMJISIFOIIUM YCTPOKWCTBOM;

W3MEPEHUE TOKOB KOPOTKOIO 3aMBIKAHUS DSJICKTPOYCTAHOBKH, IIPOBEPKaA
COCTOSIHUS POOUBHBIX MIPEIOXPAHUTENICH;

U3MEPEHUE YAECIBHOTO CONPOTUBICHUS TPYHTa B paliOHE 3a3€MIISIOLIETO
YCTPOMCTBA;

- UW3MEpEHMs [apaMeTpOB 3a3eMIIIOLIMX YCTPOWCTB - COIPOTHUBIICHUE
3a3eMJISIFOIIETO YCTPOWMCTBA, HANIPSKEHUE MTPUKOCHOBEHUS, MPOBEPKA HATWMYUS LIENN
MEXY 3a3€MIIMTEIIMU U 3a3€MIISIEMBIMU 3JIEMEHTAMU - IIPOU3BOAATCS TAKKE I1OCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIIONIUX YCTPOMCTB, TMpU OOHAPYKEHUH
paspylieHuss WIM  TOepeKkpbiTuss  u3oasaTopoB  BJI  anexrtpuueckor — Iyrou.
[Ipy HEOOXOIMMOCTH JAOJKHBI NPUHUMATHCS MEpHI 1O JIOBEACHUIO MapamMeTPOB
3a3eMJISIFOLMX YCTPOMCTB 10 HOPMATUBHBIX;

- IIpHU UCIIOJIB30BAHHH B 3JICKTPOYCTAHOBKC YCTPOﬁCTB 3allIUTHOT'O OTKIIIOYCHUA

(mamee - VY30) nomxHA OCYIIECTBIATBCS €ro MNpPOBEpKa B COOTBETCTBUU C
pPEKOMEHTalusIMU 3aBOJIa-U3TOTOBUTENS u HOpMaMu UCTIBITAaHUH
AIEKTPOOOOPYI0BaAHUS.

Buvioop kabenei

B coorBerctBMM €O  CTaTUCTHKOM OCHOBHOW NPUYMHOM  IOXKAapOB
OT 3JEKTPOU3JCINN SBIAIOTCS dMeKTpuueckue kadenu. [Toaromy, ayia obecnieueHus
nokapHou 0e30MacHOCTH, HEOOXOAUMO MPABUIILHO BHIOUPATH KaOEIbHBIE U3/IETHS IO
THUITY UCTIOJTHEHUSI U CEUEHUIO TOKOMPOBOISAIINX KU

[Tpu BBIOOpE THTIA KCTIOJIHEHUS KaOesel 111 00bEKTOB pa3IMYHOTO HA3HAUCHUS
MOXHO Bocmoiab3oBaTbess TpeOoBanusimMu ['OCT 31565-2012, B COOTBETCTBUU
C KOTOPHIM B HOPMATHBHOW JOKYMEHTAllMd Ha KaOelabHOE H3JeNHe JOHKHA OBITh
yKazaHa 00JlacTb €ro MNPUMEHEHUsS C YYeTOM TMoKa3aTejledl OMacHOCTH W THIIa
ucrosiHeHus. B jgaHHOM cTanmapre mpuBeneHa TaOimna «[IpeumyinecTBeHHBIC
0o0JaCTH TMPUMEHEHUs KaOeNbHBIX H3ACIUA C YYEeTOM HX THUIA HUCHOJHEHUSD)

IpeACTaBIeHHAs B TaOuIE 4.
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Taoauna 4

IIpenmymecTBeHHbIE 00J1ACTH PUMEHEHUsI Ka0eJbHbIX U3/1eJHi ¢

YUY€TOM UX THUIIA UCTIOJTHCHUHA

Knacc
Tun ucnonHeHus o
N — MOKapHOH [IpenmymiecTBeHHAst 00/1aCTh TPUMEHEHUS
ONIaCHOCTH
bes o6o3HaueHns 01.8.2.54 JAn1st OIMHOYHOM MPOKNIAAKH B KaOEIbHBIX COOPYKEHUSIX M TPOU3BOICTBEHHBIX
noMeneHusax. [ pynmnosast mpokIaaka pa3permaeTcsi TOIbKO B HAPYXKHBIX
JIEKTPOYCTAaHOBKAX M IPON3BOJICTBEHHBIX TOMEIIEHHAX, TAEC BO3MOKHO JIHIIIb
MIEPHOANIECKOE IPUCYTCTBHE 00CITYKUBAOIIETO IIEPCOHAIA, IIPU 3TOM
HEOOXOANMO MPUMEHSTh TACCHBHYIO OTHE3aAIUTY
ur(A F/R) IM1a.8.2.5.4 | lns mpokanku, ¢ yaeToM o0beMa roproveil Harpy3ku kabeien, B OTKPBITBIX
Hr(A) 1116.82.5.4 |KXabenbHBIX COOPYXKEHHUSX (ICTAKAAX, TANEPEAX) HAPYIKHBIX
ur(B) [12.82.5.4 JIEKTPOYCTAaHOBOK
Hr(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
Hr(A F/R)-LS IM1a.8.2.2.2 | Ing mpokiamku, ¢ yaeToM o0beMa roprodeil Harpy3ku kadesei, Bo
Hr(A)-LS [116.8.2.2.2 |BHYTPEHHHX DJIEKTPOYCTAHOBKAX, & TAK)KE B 3[aHUSX, COOPYKEHHUAX U
ur(B)-LS 2.822 3aKPBITHIX KaOeIbHBIX COOPYKEHHUIX
ur(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF IM1a.8.1.2.1 |/Insg mpokiagku, ¢ y4eToM o0beMa roproucii Harpys3ku kabenei, Bo
Hr(A)-HF [116.8.1.2.]1 |BHYTPEHHHX 3IEKTPOYCTAHOBKAX, & TAKXKE B 3[AHUAX 1 COOPYKEHHSAX C
Hr(B)-HF M2.812.1 MacCOBBIM NPeObIBaHUEM JIFOJICH, B TOM YUCIIE B MHOTO()YHKIIMOHAIBHBIX
B BBICOTHBIX 3[JaHUAX U 3JaHUAX-KOMILIEKCaX
ur(C)-HF I13.8.1.2.1
ur(D)-HF [14.8.1.2.1
ur(A F/R)-FRLS IM1a.7.2.2.2  |JIns npokiagku, ¢ y4eToM 00beMa roproueii Harpys3ku kabesei, B cucteMax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBOMOXAPHOH 3aIIUTHI, a TAKXKE APYTHX CUCTEMAX, KOTOPbIE JOIKHBI
Hr(B)-FRLS 27222 COXpaHATh PabOTOCTIOCOOHOCTD B YCIOBHUSX HOXapa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 4.7.2.2.2
ur(A F/R)- FRHF IMa.7.1.2.1
ur(A)-FRHF I116.7.1.2.1
ur(B)-FRHF 2.7.1.2.1
ur(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | /lns mpokmnaaky, ¢ y4eToM o0beMa roproueii Harpy3ku kabenei, B 3JaHNsIX
Hr(A)-LSLTX [116.8.2.12 |71eTckux nomKOIBLHBIX U 00pPa30BaTENbHBIX yUPEXKACHHUH,
Hr(B)-LSLTX M2.82.12 CIEIMAIN3NPOBAHHBIX JJOMaX MPECTapeNbIX U HHBAINIOB, OOJIBHUIAX, B
B CHIbHBIX KOPITycax 00pa3oBaTeNIbHBIX YUPEKACHUNH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx [13.8.2.1.2 JIETCKHX YUpEK/IeHHit
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTX MMla.8.1.1.1
Hr(A)-HFLTX 1116.8.1.1.1
ur(B)-HFLTX I12.8.1.1.1
ur(C)-HFLTX I13.8.1.1.1
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Knacc
Tun ucnonnexnus N
MOKapHOU [IpenmymiectTBeHHast 00,1aCTh NPUMEHEHUS
KaOeIbHOTO M3eITHs
OIaCHOCTH
ur(D)-HFLTX 4.8.1.1.1
Hr(A F/R)-FRLSLTx |IIla.7.2.1.2  |]lng mpokiagku, ¢ ydeToM oObeMa roprodeii Harpys3ku kabenei, B cucreMax
Hr(A)-FRLSLTX [116.7.2.1.2 | IpOTHBOMOKAPHOI! 3aLTUTEI, a TAKXKE B IPYTUX CUCTEMaX, KOTOPHIE JOJDKHEI
ur(B)-FRLSLTX 12.7.2.1.2 COXpaHATH PabOTOCIIOCOOHOCTD B YCIOBHUSAX MOXapa, B 3JaHUAX JTETCKUX
Hr(C)-FRLSLTX 113.7.2.1.2 JOIIKOJBHBIX 00pa30BaTEIBHBIX YUPEKACHUH, CTIEHIHATN3APOBAHHBIX JOMaX
ur(D)-FRLSLTX 4.7.2.1.2 MIpecTapenbiX U MHBAINUAOB, OOJIBHHIIAX, CHAJIbHBIX KOpPITycax
ur(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa3oBaTEIbHBIX YUPEXKICHUI MHTEPHATHOTO TUIA U JIETCKUX YUPEKICHUI
Hr(A)-FRHFLTX I116.7.1.1.1
ur(B)-FRHFLTX 2.7.1.1.1
ur(C)-FRHFLTX 3.7.1.1.1
Hr(D)-FRHFLTX 114.7.1.1.1

Ha a51eKkTpoycTaHOBKH U 3JIEKTPUYECKUE TSN JKMIIBIX U OOIIECTBEHHBIX 3TaHUI
B rOPOJIaxX U CEJIbCKMX HACEJICHHBIX IMTyHKTaX HOMHUHAILHBIM HanpsixeHueM 10 1000 B
IIEPEMEHHOT0 TOKa pacnpocTpanstoTcs TpeboBanus CII  256.1325800.2016,
B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHUE JJIEKTPUUYECKUE CETH JOJDKHBI OBITh HE PacIpOCTPaHSIONIUMU
TOPEHHE W BBITIOJHATHCS KaOelnsIMH W MPOBOJAMH C JKWJIAMH M3 MEId WIH
aTIOMUHMEBBIX CIIaBoB Mapok 8030 u 8176, mmHONpoBOAaMU ¢ MEAHBIMU IITMHAMU
B coorBeTcTBHM ¢ Tpeboanusamu [IYD, 'OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takxke TpeOOBaHHUSIMH 3JIEKTPO- M TOKAPHOU
0e30macHOCTH;

- CEUCHMSI TOKOIPOBOJAIIMX MEIHBIX KU U KUJ U3 aJTIOMUHUEBBIX CILIABOB

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

Taoauna S
CequI/m TOKOHPOBO}]HIIII/IX MECAHBIX KUJI U KUJI U3 AJIIOMUHHUECBLIX CILIABOB
mapok 8030 u 8176
HawnMmenbIiee cedeHre TOKOTPOBOISATITIX KT
Kaberneil ¥ MPOBOIOB, MM>
HanmeHoBanne TuHUN

MeIHBIMHA JKAJIAMH U3 aJTFOMUHHEBBIX

KUTTAMH crtaBoB Mapok 8030 u 8176
JIuHUY TpyNNOBBIX CETEN OCBEIICHUS 15 2,5
JIHUM rpyNIOBBIX CETEN PO3ETOK 2,5 4,0
JIuHUYM OT 3TaXKHBIX IO KBAPTUPHBIX 2,5 4.0
IIIUTKOB M K PACUETHOMY CUCTUHKY
JIMHUYM pacipeenuTeIbHON ceTH 4,0 6,0
(cTOsIKM) AJIsE MUTAHUS KBAPTUP
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normacs://normacs.ru/12208#000000000000000000000000000000000000000000000000007D20K3
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- IIPY COEIMHEHUU IPOBOJIHUKOB C KWJIAMH U3 AJIFOMUHUEBBIX CIIJIABOB MApOK
8030 u 8176 ¢ »BIEKTPOYCTAHOBOYHBIMHU W3JCIUAMH, amlaparaMyd 3alluThl U
CUETYMKAMHU PEKOMEHIYETCS HCIOJIb30BATh COECAUHUTEIBHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeOoBanusMu 'OCT 31604 nnsg koMMyTauuud NpPOBOAHUKOB U3
AJTIOMUHUEBBIX CIUIABOB C KOHTAKTAMM JIJI1 IPOBOJHUKOB U3 MEJIH.

s obecrnieueHust HaJICKHOCTHU KOHTAKTHBIX COCIMHEHUN B
pacrnpeaenuTenbHbIX KOpoOKax Cleayer OCYILIECTBIIATh COEMHEHNE
TOKOTIIPOBOJSIIMX KW W3 CIulaBoB amoMuHus Mapok 8030 m 8176 npu momouu
BUHTOB WJIM QJIFOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOIb30BATh CBAPKY.

[Ipu MoHTa)ke OTBETBIISIEMBIX Kaleliel C KUJaMU U3 aTIOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 TOMKHBI IPUMEHATHCSA COKUMBI C OLIMHKOBAHHBIMU KOHTAKTAMM.

[Ipy BBINOJIHEHUU COEIMHEHHN B JJIEKTPOMPOBOJIKAX C TOKOMPOBOIAIIMMHU
YKUJIAMHU U3 CIUIaBOB allfoMUHUS Mapok 8030 u 8176, eciiv TUIT 3JIEKTPOYCTAHOBOYHBIX
U3JIETTUN  COACPKUT MEJHbIE WM JIaTyYHHbIE KOHTaKThl, JUIsi oOecreueHus
CTaOMJIBHOCTH KOHTAaKTHOTO COCJIMHEHHMS CIEAYET MPUMEHSATH AJIEKTPONPOBOSINNE
CMa3KH.

Menp uMeeT Jy4yllyl0 MPOBOJUMOCTb, MO CPABHEHUIO C QJIIOMUHHEM, YTO
o0OecrieurBaeT MpU MEHbBIIIEM CEYECHUHN OOJIBITYI0 MAKCUMAJIbHYIO TOKOBYIO HAarpy3Ky.

MenHblii TPOBOJHUK MEHBILIE TOJIBEPracTCcsl OKUCICHHUIO U CIOCOOEH J10JIroe
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB IpPU COEAWMHEHUU B PaACIpPEIEIUTEIbHBIX
KOpoOKax U JAPYyrux npudopax.

B kunmbIX u  OOIIECTBEHHBIX 3JaHUSIX C TPUMEHEHHEM JICPEBSHHBIX
KoHCTpykui B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHUE JICKTPUUECKUE CETH JOJDKHBI ObITh HE PACIIPOCTPAHSIONIMMHI TOPEHUE U
BBITIOTHATHCS Kabeysimu U poBojiamu ¢ MeaHbiMU kuiamMu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nmomyckaeT mNpUMEHEHHE KaOENbHBIX W3AETUN C
TOKOMPOBOSIIMMH ~ KUJAMU U3 aIOMUHUEBBIX CIUIaBOB JUIsl  OpraHu3aluu
BHYTPEHHHX CETEH, HO HAKJIAIbIBACT HA UX MOHTaX JIOMOJHUTEIbHBIEC OTPAHUYEHUS.

Jlns oOecrieueHUs] HAJEKHOCTH AJIEKTPOMPOBOJOK B 3JaHUSIX, BBITTOTHIEMBIX
MPOBOJAMHU U KaOEJISIMU C TOKOIPOBOASIIUMHU KUJIAMH U3 CIUIABOB aJFOMHHUS, TIPU
MOHTa)X€ JIOJDKHBI ~ HCIIOJB30BaThCA JIMOO  DJIEKTPOYCTAHOBOUHBIE — M3JEIHS,

KOHTAKTHBIC I'PYHIIBI KOTOPLIX HMCIOT CIICHHAJIBHBIC IMOKPBITHA, O6CCH€‘-II/IB3IOHII/IG
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CTaOMJIBHOCTh KOHTAKTHOT'O COEIMHEHUS KaK C MEJIHBIMU, TaK ¥ C TOKOIPOBOASIIIUMU
KUJaMU U3 CIUIaBOB AIOMHHUS, YTO JOJDKHO OBITh OTPAXKEHO B MAapKHUPOBKE
(manpumep, Cu/Al) nmubGo TpH HMCHOJB30BAaHUM CEPUMHO BBIMYCKAEMBIX B CTpaHE
YCTAaHOBOYHBIX W3JCIUA JODKHBI TPUMEHSTHCS JOMOJHUTEIBHBIC TEXHUYECKUE
CpeAcTBa, 00eCIEYMBAIOIINE CTAOUILHOCTh KOHTAKTHBIX COCTMHEHUH.

I[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIE  JKWJIBI  SBJISIOTCA  Oojee
MOKapo0Oe30MacHbIMU, YE€M KWJIbl M3 QJIIOMUHUEBBIX CIUIABOB 32 CYET MEHbIIEH
3Q)KUTATEIbHOW CHOCOOHOCTH YacTHI[ MEOU [0 CPaBHEHHUIO C 3a)KUraTeIbHOU
CIIOCOOHOCTBIO YACTHIL ATTFOMHUHHSL.

C ToukM 3peHHS TOKAPHON OE30MaCHOCTH, MPEAMOYTHTEIBHBIM SBIISICTCS
pUMEHEHNE KaOeIbHBIX U3ICTUI C METHBIMU TOKOTIPOBOSAIITMMH SKUITAMH.

Ha noxxapHyto 6€301acHOCTb 3JIEKTPOIPOBOJKH BIHSET MPABUIBHOCTH BEIOOpA
CEUCHMS TOKOIIPOBOIAIIUX KUJ Kabeneil. HepepHblil BEIOOP ceueHus kademss MOXKET
MPUBECTU K €ro MEeperpeBy, OIUIABICHUIO W3OJISAIMU U €€ BOCIUIAMEHEHUIO WA K
KOPOTKOMY 3aMBIKaHUIO C TTOCIICTYIOIIIM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTpPOM, KOTOPbIH HEOOXOJUMO YYHTHIBATH IPU pacyeTe
CCUCHHS Kabenms SBISETCA JJIMTEILHO JOIMyCTHMas TOKOBas Harpyska, T.c.
MaKCUMaJlbHas BEJIMYMHA TOKA, KOTOPYIO Kabellb MOXKET MPOMycKaTh O€3 Teperpesa B
TEUCHUE JNTUTESITLHOTO BPEMEHHU.

PacueTrHble sneKkTpudYeCcKre HArPy3KH JJIs1 pa3IMYHbIX KUJIBIX H 00IIECTBEHHBIX
3naHuil mpeacTasieHsl B paznene 7 CII1256.1325800.2016.

JIJisi TpoBeIeHHsI CaMOCTOSITENIBHOTO pacueTa CeueHus Kalems Mo TOKY st
YaCTHOTO JIoMa (KBapTUPhI) HEOOXOIMMO BBITIOJHUTH CJICIYIOIINE TCHUCTBUS:

- OMpENeNUTh CYMMapHYK MOIIHOCTh BCEX OJEKTPONPHUOOPOB, KOTOPHIC
OJTHOBPEMEHHO MOTYT OBITh BKIIFOUCHHI B CETh,

- paccUMTaTh CUITy TOKa, KOTOpas OyJIeT MpOTeKaTh 10 KaOEJI0 MPU BKIFOYCHUH
JTAHHBIX AJIEKTPONPUOOPOB;

- 110 TabJIMIIe OMPEIeTUTh HAanboJIee TIOIX0IAIIee CEUCHUE KaOesl.

CymmapHass MoIIHOCTh 3jiekTporpudopos (P, BT) Belumcisercs kak cymma
MOIITHOCTEH OTACIIBHBIX TPHOOPOB, KOTOPHIC MOTYT OBITH BKIIOUYEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH KaXJOTO OJJICKTPUUYECKOro MpHOOpa YKa3bIBAIOTCS B €ro

NacropTe, PyKOBOACTBE 10 3KCIUTyaTalluy U T.II.
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Pacuer cunbl Toka (I, A) mpoTrekaroiero 1mo Kkadesto MpoBOAUTCS Mo GopMyJIaMm:

g onHodazHoi cetu HanpspkeHuem U =220 B
P' KH
U-cos@

I=

i Tpexdasznoit cetn HanpspkenneM U = 380 B
P

L
«/3_- U-cos@

JUIS1 OBITOBBIX AJIEKTPOIPHOOPOB COSp = 1.

K, — k03 durmeHT 0oTHOBPEMEHHOCTH, T.€. KaKasi 4aCTh IPHUOOPOB MOXKET OBITH
BKJIFOUEHA OJTHOBPEMEHHO.

JI7is TOBBIIIICHHS TOXKAPHOW OE30MacCHOCTH, B pacueTe Il YacTHOTO JoMa
(KBapTUPBI) MOKHO MIPEATIONI0KHUTD, YTO B CETh OJJHOBPEMEHHO MOTYT OBbITh BKJIFOUEHbI
BCE AJIEKTpUUECKuEe TprOOpPsI U MpUHATH K03 dunuent K, = 1.

3Has BENMYHMHY TOKA, CEYCHHWE TPOBOJA HAXOAAT 1o Tabmuue 6.
Ecnu okaxxeTcs 4To pacueTHOE 1 TaOJIMYHOE 3HAYSHHS TOKOB HE COBITAIAI0T, TO B 9TOM

cily4yae BbIOMparoT Onukaiiiee O00Jbliee 3HaYeHUE CEYEHUS TOKOTTPOBOISIIICH KHUITBI

Kabens.
Taduaunua 6
Br100p ceyeHusi NpoOBOAA MO BeJIMYNHE TOKA
Ceuenuie Mennble KUITBI TPOBOJIOB U Kabenei
TOKOITPOBOIAIIEN Hanpsokenue, 220 B Hanpsokenue, 380 B
KT MM TOK, A MOIIHOCTb, KBT TOK, A MOIIHOCTb, KBT
1,5 19 4,1 16 10,5
2,5 27 59 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
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
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CeucHue MenHble KUITBI TPOBOJIOB U Kabenei
TOKOITPOBOIALLEH Hanpsokenue, 220 B Hanpsokenue, 380 B
AKUITbL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT

120 300 66,0 260 171,6
2,5 20 44 19 12,5

4 28 6,1 23 15,1

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

Eciu B 1oMe HMEIOTCS MOIIHBIE JJIEKTPONPHUOOPHI, HArpy3ka KOTOPBIX
cocrapisier Oosiee 1,5 kBT, nns uX MOAKITIOYEHUST PEKOMEHIYETCS HCIOJIb30BaTh
OTJICIBHYIO JINHUIO.

YacTo mpuxoauTes peniaTh 0OpaTHYIO 3a7aqy, KOraa JUisl U3BECTHOTO CEYCHUS
MIPOBOTHUKA, TIPOJIOYKEHHOTO B JIOME WJTH KBAPTUPE, HEOOXOIUMO HAaWTH MaKCUMaIbHO
JOMYCTUMYIO Harpy3ky. B aToM ciywae, mo Tabmuiiam [Jjisi JAHHOTO CEUCHUS
TOKOTIPOBOJIAIIEH JKUJIbI KaOeis HaxoJIUM MaKCHUMaJIbHO JIOMYyCTHUMYIO Harpys3Ky.
3aTeM 3Hasi MOIIHOCTHU DJIEKTPUUYECKUX MTPUOOPOB, OMpeesieM, KAKUe U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIFOUCHBI B CETh.

CrnemayeT MOMHHUTH, YTO MAKCUMAJLHBIM JOMYyCTHMBIA TOK IS CTAaHAAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX W3JENUHN (BBIKJIIOYATENN, PO3ETKH) paBeH 16 A.
[ToaToMy BKJItOUATh B OJHY PO3ETKY WM TOJKIIOYATh K OJHOMY BBIKIFOUATEIIO

Harpy3ky oosiee 16 A, uto 1151 oqHOGA3HON CETH COOTBETCTBYET 3,5 KBT Henb3sl.
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3.3. HMeiicTBust npu o0Hapy:KeHUN aBapUiiHOT O pexuMa
B JJIEKTPOOOOPY10BAHUM

ABapuitHbIil peKUM pabOThl IKCILTyaTUPYEMOTO 3JIEKTPOOOOPYJOBAHUSI MOXKET
MIPOSIBJISITHCS. B BUJIE CPAOOTKH anmapaToB AJIEKTPUUECKON 3aIUTHI CETH, N3MEHEHHUS
[[BeTa TEPMOMHIMUKATOPOB, OOHAPYKCHHsS 30H aHOMAJIBHOTO HArpeBa 3JEMEHTOB
AJIEKTPOOOOPYIOBaHUS MPHU TEIUIOBU3HMOHHOM JHAarHOCTUKE, CpaOOTKHA JaTYUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexxume padoThl 3IEKTPOIprOOopa MOKET
TOBOPUTH MOSIBJICHHE HA €r0 MOBEPXHOCTH, IIHYPE W BWJIKHM ITMUTAHMS OIUIABJICHM,
aepopMaIi Kopiyca, BOSHUIKHOBEHHH MpU paboTe HEXapaKTEPHOTO IIyMa U 3araxa
TJIABSIIIENCS N30JIALMH.

[Ipu3Haku aBapuiHOrO pekuMa padOThl AMEKTPOOOOPYIOBAHUS U IEUCTBUS TIPU

UX OOHApY)KEHUU TIPEICTABJICHBI B TabIuUIIE 7.
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Tadoaunma 7
IIpu3Haku aBpapuitHOr0 pexxuMa padoThl JJIEKTPOOOOPYAOBAHNUS U IeHCTBHUS NPU UX 00HAPYKEHUHN
IIpu3Hak aBapuHHOIO pexxuMa Bo3MoskHas npuunHa PexoMenayemble AelicTBUA
Cpabotan aBToMaTH4eCKU BeIKIItoYaTenb | KopoTkoe 3aMbIKaHHE B IIETIH. Oran 1.
Ileperpyska B nienu. - YCTAHOBUTh KaKOW THII anmapara 3aluTsl cpaboTai (aBTOMaTHYECKH
BBIKJIIOYATENb, YCTPOMCTBO  3alIMTHl  JU(PQPEpeHIHATBHOTO  TOKa,

Cpaborano YCTPOMCTBO
Qg depeHnaIbLHOro TOKa

3alllHNThI

YTeuka TOKA.

CpaboTtano  ycTpOHCTBO
JyTOBOTO MPO0Ost (MCKPEHUS)

3allUThI oT

Jyrosou
npoOoi(Tociie10BaTeIbHBIMH,

napajuleNbHbIM, Ha 3€MJII0) WU
UCKpEHHE.

CpaboTtano  yCTpOHCTBO  3allUTBl  OT

NEpCHANPSAKCHUSA

Hepenazlbl HAITPSAKCHUA

YCTPONCTBO 3alUTHl OT MEPEHANPSIKEHUsI, YCTPOWCTBO 3alllUThl OT
JYyroBOro mpo0os (MCKpeHHus)) WIM O KaKOMYy KaHaly IPOHU30ILIO0
cpabaTbIBaHKE, €U TPUOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSET B ceOe
JIBa 1 00JIce THIIA 3alUTHI,

- YCTaHOBUTbH OOCTOSATENILCTBA IPU KOTOPBIX MPOU30LLUIO OTKIOYEHHUE.
Uro mpousouuio npeja OTKIIOUEHUEM (IOJAKIIOYEHUE WM OTKIIIOUEHHUE
noTpeOuTeNs, MepliaHue CBeTa, aHOMaJlbHasi paboTa 3JIEKTPOIPUOOPOB U
T.11.)? Kakue Harpy3ku ObUIM TOJKIIOYEHBI B ObutH B pabote? Korma m
CKOJIBKO pa3 cpabaThIBajIM arnapaThl 3aIIUThI?

- IPOBECTH BHU3YAJIbHBI OCMOTpP 3JIEKTPOOOOPYIOBaHUS (IIHYpPbI
NUTaHUS,  PO3ETKH,  BBIKJIIOYATEIM,  KOHTAaKTHbIE  COEJMHEHUS,
COEIMHUTENIbHbIE KOPOOKH, 3JIEKTpONpUOOpHl) Ha HAIUYME BUAMMBIX
MOBPEXJICHUH (M3MEHEHHE I[BeTa WJIM OIUIABJICHHE H3OJISAIMU, CIIEJIb
TEPMHUUYECKOTO BO3JCHCTBUS B pe3yiabTaTe KOPOTKOTO 3aMbIKaHUS,
UCKpEHUS, IEPETPY30K);

- €CIM TpU BU3YyAJIbHOM OCMOTpE OOHAapyKEHbI MOBPEXKJIEHUS, TO

HEOO0XOAMMO TPUCTYHNHTh K YCTPAaHEHUIO TMPHYUH  BbISIBICHHBIX
MTOBPEXACHUIN u PEMOHTY (3ameHe) MTOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHMS;

- €CIIM TIPH BU3YaJIbHOM OCMOTpPE TMOBPEXICHUS HE OOHApPYKEHBI, TO
HEe00X0IMMO MPENTH K 3Tamy 2.

Oran 2.

[TpoBepuTh HaIEKAITYIO PabOTY anmapaTa 3amfUThl.

- JUIs YCTPOMCTBA 3alUTHl OT MepeHanpsHDKeHUs U3MEpUTh 3HaueHHE
HanpsDKeHHs MUTaneil cetu. Ecny 3HadeHne MUTaonero HanpsoKeHHs
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IIpu3Hak aBapuiiHOr0 pe;KuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

CeTH BBIXOJUT 3a JMala30H yCTaBKU ammnapaTa (HM)Ke HMDKHEro mpejesna
WIN BBIIIE BEPXHEr0), TO Mpobiema B ceTu. Eciy 3HaYeHHEe NMHUTAOIIETO
HaNpsOKEHUs CeTH JIEKUT B JMANa3oHe YCTAaBKM, TO amlapar 3aliuThl
HEHCIIPaBEeH U ero He0OX0AUMO 3aMEHUTD;

- U1 YCTPOWCTBA 3alUThI JU(PPepeHINaTIbHOI0 TOKa B COOTBETCTBUU
co cranmapramu [/, 8] B KOHCTPYKIMH JIOJDKHO OBITH MPETYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHONKAa), KOTOpOE OOECleyuBaeT IPOBEPKY
paboTtocrnocoOHOCTH anmapara. Taxxe MO>XKHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOWCTBA C IMOMOILBIO HPUOOPOB HPOBEPKU U
U3MEpEHUsl NapaMeTpoB YCTPOMCTB 3alUTHOrO OTKJIOYeHHs. Ecau
anmapar 3aluThl HEUCIIPaBEH, €ro He0OXO0MMO 3aMEHUTh.

- JUIsl  YCTpOMCTBa 3alllUThl OT JYyroBoro mnpo0osi NpPOBEPUTH
paboTOCIIOCOOHOCTH ammapara B COOTBETCTBUU C MHCTPYKIHMEH 3aBoja-
n3roroutens. Hanmpumep, ¢ NOMOIIBIO TECTOBOIO  YCTPOMCTBA,
BXOJIAIIET0 B KOMIUIEKT IOCTaBKM INpHOOpa, MpH HOMOIIU TECTOBOM
KHONIKM M T.J. Eciam ammapaT 3amiuThl HEUCHPABEH, €ro HeoOXOoIuMOo
3aMEHHUTb.

- 711 aBTOMAaTHYECKOI0 BBIKJIIOUYATENsl POBEPUTH Pab0OTOCIIOCOOHOCTh
MeXaHHW3Ma pacleruieHus. B3pecT aBTOMaTH4YECKUI BBIKIIIOUATEND PYKOI
U Tocie OTKIIOUUTh ero. llpu oTkiIouYeHHH AOKEH OBITh CIbILIEH
XapaKTepHBIN MIETUOK.

Ecnu anmapathl 37€KTpUYECKOM 3aIIUThl UCIPaBHBI, TO HEOOXOIMMO
NIEPENTH K dTamny 3.

Oram 3.

IIpoBepka MpUCOETUHEHHBIX HAPY30K (JIEKTPOIPUOOPOB).

- TPUCOEIUHATH K DJEKTPUUECKON IeNu MOO0YEepeHO MO OIHOU
Harpyske, KOHTPOJIHPYs cpabaThbIBaHHs alapaToB 3aIHUTHI;

- IpU BBISBJICHUM Harpy3Ku, BbI3bIBAIOIIECH cpabaTbIBaHUE amrmapara
3aIUTBI, BBIBECTU HArpy3KY U3 DKCIUTyaTallUH.

Pe3ynbTaThl mpoBepKH, a TakKe BCE MPOBEACHHbIE TPODUITAKTHIECKHE
Y PEMOHTHBIE pabOThI JOJKHBI ObITh 3a()UKCUPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapuiiHOr0 pe;KuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

TepMOI/IHI[I/IKaTOp MU3MCHUII LIBCT

[Teperpy3ka uenu.
II;moxoi KOHTAaKT.

- BoiBecTu 351€KTpOOOOPYI0BaHKE U3 IKCILTyaTalllu;

- YCTaHOBHUTb OOCTOATENILCTBA, NMPH KOTOPBIX IPOU3OIIEN IEperpeB
(xaKue Harpy3KH OBUTH OJKITIOUEHBI ¥ ObUTH B paboTe, MPH BO3MOKHOCTH
M3MEPUTH IPOTEKAIOLINHI TOK C LEJIBIO BBISIBICHHS IIEPETPY3KH).

- IIPOBECTH BU3YAJIbHBII OCMOTp 3JEKTPOOOOPYAOBAHUS, HA KOTOPBII
HaHeCeH TEePMOMHAMKATOp Ha HAJWYMe BHUIUMBIX IOBPEXKICHHUH
(U3MeHeHue 1BeTa WM OIUIABJICHUE W3OJISIIUM, CJIEIbl TEPMUYECKOTO
BO3JCHCTBUS B  pe3ylbTaTe KOPOTKOTO  3aMbIKaHUS, HCKPEHU,
MEPETrPy30K);

- €ClI TNpPU BHU3YAIBHOM OCMOTpPE OOHApY)KEHbl MOBPEXICHMS, TO
HEOOXOAMMO TPUCTYNHTh K YCTPAaHEHUIO TMPHYUH  BBISIBICHHBIX
MOBPEXICHUN u PEMOHTY (3ameHe) MOBPEXJICHHOT'O
AIEKTPOOOOPYIOBAHUS;

- €CIIM MpHU BU3YaJbHOM OCMOTpE IOBPEXKIEHUS HE OOHApYKEHbl —
MIPOBECTU OLIEHKY €ro COCTOSHUSI M BBINOJIHUTH NPO(UIAKTHYECKHE
paboThI;

- YIAJUTh CTapblid TEPMOUHINKATOP U HAHECTH HOBBIIA.

B kypHane yka3aTb JaTy OOHapy)XeHUs TIeperpeBa, INpPUYUHY,
MpoBeJIeHHbIE PabOThl (PEMOHT, 3aMeHa, MPOPUIAKTHYECKHE padoThl),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOpa, COCTOSIHUE HOBOIO
TEPMOUHANKATOpa (LIBET, TPaAyUpOBKa U.T.I1.).

[Tomy4yeH cursan mokKapHOM ONMACHOCTH OT
TEPMOCHUCTEMBI

[Teperpyska.
Ilnoxol KOHTAaKT.

B ciyuae nonydenus curHaia o rneperpese:

- YCTaHOBUTB MECTO, TJIe MPOU30IIIO CpabaThIBaHUE AaTUHKA;

- 3aduKkcupoBaTh B JKypHajie BpeMs, MECTO U HaUMEHOBaHUE
3JIeKTPO00OPYI0BAHNUS, HA KOTOPOM MPOU3OIIIO CpabaThIBaHNUE;

- TPOU3BECTH OCMOTpP OO0OpYyIOBaHHUS, IO TNPUYUHE KOTOPOTO
MIPOU30ILIO0 cpabaThIBaHUE CUCTEMBI;
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IIpu3Hak aBapuiiHOr0 pe;KuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

- M0 pe3ylbTaTaM OCMOTpa, B CiIy4yae BBISIBICHHUS HEUCIIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOE OOCTYy)XMBaHHE WU  3aMEHy
3EKTPOOOOPYIOBAHUS;

- Ip¥ HEOOXOIMMOCTH 3aMEHUTD IATYUK C COOTBETCTBYIOIIEH OTMETKOM
B XKypHale.

[Tpu MPOBEJCHUU TETMJIOBU3NOHHOU
JTUAarHOCTUKK  OOHApy»XeH aHOMaJbHbIN
HarpeB AJIEMEHTa JIEKTPOOOOPYIOBAHUS

[Ieperpyska.
[110X0#1 KOHTAKT.

[Ipu  oOHapyXeHMH  aBapuHHOTO  MOXKapoomacHoro  Jedekra
ANEKTPOOOOpYIOBAaHUE  HEOOXOJUMO  HEMEIUICHHO  BBIBECTH U3
AKCIUTyaTalliu U MPOBECTU PEMOHTHBIE PAOOTHI.

[Tocne ycTpaHeHUs: HEUCIIPABHOCTEH, MPUBEAIINX K BO3HUKHOBEHHIO
nedexra, PEeKOMEHAYETCS TMPOBECTH IOBTOPHOE  TEIIOBU3HOHHOE
00cae0BaHNe TaHHOIO 00bEKTA.

Pe3ynpTaThl NOBTOPHON TMAarHOCTUKHU 3aHECTHU B IPOTOKOJ C YKa3aHUEM
MIPOBEJICHHBIX PEMOHTHO-TIPOQUITAKTHICCKUX PadoT.

Pexomennyercs MIPOBOJIUTH BHETUIAHOBYIO TETJIOBU3UOHHYIO
JUATHOCTUKY OT/ACNBHBIX DJIEMEHTOB JJIEKTPOOOOPYIOBAaHUS TOCTE
Ka)KJI0rO UX PEMOHTA WM 3aMEHBI.

Pe3ynbTaThl BHEIMJIAHOBOW JHWATHOCTHKU 3aHOCITCA B MPOTOKON C
yKa3aHWeM MPUYUHBI 00CTIeT0BaHUS.

[Ipu pabote »snekTpuueckoro mnpudopa
HaOJII0/IaeTCsl HE XapaKTepHBIN IIyM, 3amax
TUIABSILENCS U30JISILHH.

Ilepenanpl HanpsHKEHUS.
Hapymenne
JKCILTyaTalUu.
HewncnpaBHoCTh
aJIeKTpoIpudopa

MIpaBUII

OTKITIOYUTDH JEKTPOIPUOOP OT CETH.

OcMoTpeTh MpuOOp Ha HAJUYHE HEUCIPABHOCTEH (OIUIaBICHUE WITU
MOBPEXKIACHUE H30JSAIUHM MUTAIONIEro MIHYypa, AedopMarus Kopryca H
T.J.).

[Tpu oOHapyKeHUH HEUCTIPABHOCTH BBIBECTH MPUOOP U3 IKCILUTYaTaIIHH.

[TpousBecTH peMOHT WJIM 3aMEHY NpUoopa.
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3akJIrouenue

J171s1 IOBBIMIIEHUST YPOBHSI TIOYKAPHOM 0€30MaCHOCTH 00BEKTOB JKUJIOTO CEKTOPA H
OOIIECTBEHHBIX 3/1aHUN HEOOXOIUMO TPOBEICHUE MEPONPHUATHNA MO MPOQPIIAKTHKE
MOKapoB OT D3JIEKTPOOOOPYJIOBaHMS, B TOM UYHCIE HAa OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEJACHUS MOHHUTOPHUHTA COCTOSHUSL TMOKapHOM 0e301MacHOCTH,
HKCILTYaTUPYEMOTO AIIEKTPOOOOPYI0OBAHUS.

K HUM OTHOCHTCS CHCTEMaTWYECKHMA MOHHTOPHHT TOXKApHOW OE30MacHOCTH
AKCILTYaTHPYEMOTO DJIEKTPOOOOPYIOBAHUS JKUIBIX M OOIIECTBEHHBIX 3IaHUNA C
MPUMEHEHUEM COBPEMEHHBIX TEXHHYECKHX CPEACTB, @ MMEHHO TEIJIOBU3MOHHAS
JTMAarHOCTHKA, TPUMEHEHNE TEPMOUHINKATOPOB I BBISIBIICHUS aBAPUIUHBIX YYACTKOB
AIIEKTPOYCTAaHOBOK. Takyke HEOOXOAUMO BHEIAPSATh B IIUPOKYIO MPAKTUKY HOBBIC
anmapaThl 3alTUThI AIEKTPHIECKUX CETEH — yCTPONCTB 3alUThI OT TyTOBOTO IPOOOS 1
nepeHaNPSHKCHHUS.

C 1uenpl0 TOBBILICHUS  TMOXApPHOM  OE30MAaCHOCTU  HKCILUTYaTUPYEMOIO
AIIEKTPOOOOPYIOBAHUS JKHIIBIX M OOIIECTBEHHBIX 3/IaHUN, MPOPUIAKTUYECKUM
OCMOTpaM JOJKHBI TTOABEPTaThCS BCE DJIEMEHTHI AJIEKTPOYCTAHOBOK.

Meton npodMIIaKTHKKA JODKEH BBIOMPATHCS HCXOOS U3  TEXHHUYECKHUX
BO3MOXXHOCTEH, yJI00CTBa BEJCHUS OCMOTPOB U O€30MaCHOCTH OOCITY>KHBAIOIIETO
nepcoHaiga. Bo3MOXXHO NpUMEHEHHE pPa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIUH U YCIOBHUH DKCIUTyaTallUH.

CouyeTaHune HECKOJIBKUX METOJI0OB MPOPUIAKTUKH MO3BOIIIET Oosiee 3PheKTUBHO
MPOBOAUTH NMPO(UIAKTUKY MOKAPHON O€30MACHOCTH JIEKTPOOOOPYA0BAHUS KUITBIX U
OOIIIECTBEHHBIX 3JaHUM.

[IpumeHsisT COBOKYMHOCTh Pa3IMYHBIX METOJIOB MOYKHO IOCTPOUTH CHCTEMY
MOHUTOPUHTAa UM TNPOPHUIAKTHKKA TOXKAPHOW OMACHOCTH  AKCIUTyaTHPYEMOTO
AJIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE TMOXApHOW  0e30macHOCTU
AIEKTPOYCTAHOBOK M  TO3BOJISAIONIYIO OCYIIECTBISATH €ro  IPOTHBOMOXKAPHYIO

NPOPHUIAKTHKY.
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[Tpunoxenue

Onucanue TEXHUYECKHUX CPECTB NMpeaynpexIeHusi 1 NpopuiIakTuKu
M0KAPOB OT 3JIeKTPO0OOPYI0BAHMS

ABTOMaTHYeCKHe BbIKIOUYATE M (AB)

ABTOMAaTHYECKUM BBIKIIIOYATENb WA IIPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAI[MOHHBIN aIapar, IpeIHA3HAYCHHBINA I 3AIIATHI JIEKTPUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMBbIKaHUU U IIEPETPY30K.

ABTOMaTHUYECKHE BBIKIIIOYATENN OBIBAIOT C 3JIEKTPOMArHUTHBIM PacLEUTENIEM
3aIMIIAIOIIMM 3JIEKTPUYECKYIO LEMb OT KOPOTKOTO 3aMbIKaHUSI © KOMOMHUPOBaHHBIM
pacuenuTeneM — KOrJa JAOIMOJHUTEIBHO € JJEKTPOMATHUTHBIM PACHENUTEIEM

MIPUMEHSIETCS TEIUIOBOM PaclenuTellb, 3alUIIAIONIUN 1IETh OT MePEeTrPy3KH.

1, 2 — BUHTOBBIE KJIEMMBI JIJIsl IOKITFOUEHHSI;3 - TOIBMYKHBIN KOHTAKT; 4 — HEMOIBM)KHBIH KOHTAKT;
5 - nmyroracuTenbHas kKamepa; 6 - THOKHI MPOBOIHUK (TPUMEHSIETCS TS COeTMHEHU S IO IBMYKHBIX
9JacTeil aBTOMAaTUYECKOTO BBIKIIOYATENS); 7/ - KaTyIIKa AJIEKTPOMAarHUTHOTO pacuenuress; 8 -
CepACYHMK AJIEKTPOMArHUTHOTO pacuenurens; 9 - TemIoBoH pacuenurens (OMMeTaIyeckas
mwiactiHa); 10 - Mexanw3Mm pacnenutens; 11 - pykostka ympasieHus; 12 - duxcarop (mis
KkperieHust aBromara Ha DIN-peiike); 13 - kopmyc.

Pucynox 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM pacCIeTUTEIEM
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B cootBerctBuu ¢ tpeboBanmsmu miaBel 3.1 [TV, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIC AIEKTPOCETH JIODKHBI OBITH 3AIUIIEHBI OT KOPOTKHUX
3aMbIKaHUM W Tieperpy3ku. [lodTomy n7si 3alUTBI AIEKTPONPOBOJKHU KUJBIX U
OOIIECTBEHHBIX 37aHUN CJEAyeT MPUMEHATh aBTOMAThl C KOMOWHUPOBAHHBIM
pacCLENUTENEM.

B aBTOMaTtHueckoM BBIKJIIOYATENE, 3@ 3AIUTY LENU OT KOPOTKUX 3aMBIKAHUI
OTBEYAET JIEKTPOMArHUTHBIN pacuenuTenb. OH COCTOUT U3 KaTYIIKU C HAXOAAIIUMCS
B €€ LEHTPE CEpACYHMKOM, YCTAHOBICHHBIM Ha CIEHUAIBHON IPYXKUHE.
B HopmasbHOM pexkmme paboThl, TOK, TMPOXOAs IO KaTyIIKE CO3/JaeT
ANIEKTPOMArHUTHOE TIOJIE, KOTOPOE TMPUTATUBACT CEPJICUHUK BHYTPh KATYIIKH.
Cunpl  9TOr0  DJIEKTPOMArHUTHOTO TIOJNSE  HEJOCTAaTOYHO YTOOBI IPEOJ0JIETh
CONPOTHUBJICHUE NPYKUHBI, HA KOTOPOW YCTAaHOBJIEH cepAeyHUK. [Ipu KopoTkom
3aMBIKaHUHM TOK B ASJICKTPUUYECKOM ILIEMM MTHOBEHHO BO3PacTaeT A0 BEJIWYHUHBI B
HECKOJIBKO pa3 MPEBBIMIAIONICA HOMHHAJIbHBIM TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHUs, TPOXOJId MO KAaTYIIKE 3JIEKTPOMArHUTHOTO PACLENUTEINS YBEIUYNBACT
AIEKTPOMArHUTHOE TO0JI€, BO3AEHCTBYIONIEE HA CEPACUYHHUK O TAKON BEIUYUHBI, YTO
€ro CHWJIbI BTSTUBAHUS XBaTaeT Ha TO YTO ObI MPEOI0JIETh COMPOTUBIICHUE MPYKUHBI,
nepeMeIiasch BHYTPh KATYIIKH CEPJICUYHHUK Pa3MbIKACT TOJBUKHBIA KOHTAKT
aBTOMATHUYECKOTO  BBIKJIIOUYATENs, OOeCTOUMBAs  IE€Mb.  DJIEKTPOMArHUTHBIM
PaCUENNTEND OTKJIKOYAET AIEKTPUUYECKYIO LEMb 3a J0JU CEKYHIBI.

3amuTy SIEKTPUYECKON IEemu OT TMeperpy3ku OOeCreunBaeT TEIJIOBOM
pacUEenuTeNb aBTOMAaTUYECKOTO BBIKIIFOYATENS.

[Teperpy3ka MOKeT BOSHUKHYThH MPU BKIIOUECHHUH B CETh DJIEKTPOOOOPYI0BAHUS
00111l MOIITHOCTBIO MPEBBIIIAIONIEH JOMYCTUMYIO Harpy3Ky JUisl TaHHOW CETH, YTO B
CBOIO OYEPEIbh MOXET IMPUBECTH K MEPErPEBY IMPOBOJIOB Pa3pyLICHUIO HU3OJSALIUU
AJIEKTPONPOBOJIKM U BOSHUKHOBEHUIO MOKapa.

TeruoBoit pacuenuTens IpeacTaBiIsieT co00i OMMETaIMYeCcKyIo TUIACTHHY, T.€.
OH COCTOWT W3 JBYX CHAasHHBIX IJIACTUH HM3TOTOBJEHHBIX W3 PAa3HBIX METAJUIOB,
UMEIOIINX Pa3HbIM KO3 PUIIMEHT paclIupeHus IIPU Harpese.

[Ipu npoxoxaeHuH MO OMMETANIMYECKOM IUIACTUHE TOKa IMPEBBIIIAIOIIETO
HOMUHAJIbHBIA TOK AB miiacTiiHa HarpeBaeTcsi, Ipu 3TOM OJMH METAJI PACIIUPSIETCS
ObIcTpee APYroro. DTO MPUBOAUT K HUCKPHUBJICHUIO OMMETAUIMYECKOW TIJIACTUHBI.
IIpy wWCKpUBIECHHM OHA BO3JACUCTBYET HAa MEXaHU3M paCLENUTENs, KOTOPBIA

Pa3MBIKACT HOI[BPI)KHBIﬁ KOHTAaKT.
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Bpemsi cpabaThiBaHUSI TEIJIOBOTO PpACLENUTENSl 3aBUCUT OT BEIUYHUHBI
MPEBBIIICHNS MPOTEKAIOIIEr0 B I[ENW TOKAa HaJl HOMUHAIBHBIM TOKOM AB.
Yem Ooubllie 3TO MPEBBILIEHUE, TEM OBICTPEE CPAdOTAET PACIEIUTEND.

Toku yCTaBOK aBTOMAaTHMUECKUX BBIKIIIOUATENICH, CIyKalluX [Jis 3alluThl
OTZICJIbHBIX YYaCTKOB CETH, CJIEAYET BbIOMpaTh MO BO3MOKHOCTH HAaWMMEHBIIUMHU
[0 pacyeTHbIM TOKAaM ATHUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM TOKaM
AJIIEKTPOIIPUEMHUKOB, HO TaK, 4YTOOBI ammaparbl 3allUThl HE OTKIIYaIU
ANEKTPOYCTAHOBKH TPU KPATKOBPEMEHHBIX IMEperpy3kax (IMMyCKOBbIE TOKH, MUKU
TEXHOJIOTUYECKUX Harpy30K, TOKH IIPU CaMO3alycKe U T. 11.).

Crnenyet oOpamaTh BHUMaHHE HA MAPKUPOBKY U XapaKTepucTuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIENIb aBTOMATUYECKOTO BBIKJIFOUATEIIS;

- HOMUHAJIBHBIM TOK - MAKCUMAaJIbHBIA TOK 3JIEKTPUYECKOU CETH, PU KOTOPOM
aBTOMATHUYECKUU BBIKJIIOYATENb CIOCOOEH JUIMTENIbHO paboTaTh 0e€3 aBapUHOIO
oTkItoueHus 1enu. CTaHIapTHBIE 3HAYEHHS HOMUHAJIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJTFOUATEJICH JIJIS CeTeH JKHMIIBIX M 00IIeCTBeHHBIX 3aauuii. 10, 16, 25, 32, 40, 63 A;

- HOMMHAJIbHOE HAIPSKEHUE - MAKCUMAJIbHOE HaNpsbKEHUE cety B BonbTax, Ha
KOTOPOE€ PACCUUTAH AaBTOMATUYECKUMN BBIKIIIOYATEb;

- mpefeabHas OTKII0Yarolas CloCOOHOCTh aBTOMATHUYECKOTO BBIKIIIOYATENS -
MaKCUMAJIbHBI TOK KOPOTKOTO 3aMbIKaHUsi B AMIeEpax, KOTOpPbIA CHOCOOEH
OTKJIFOYHUTH JaHHBIM AB coXpaHuB Mpu 3TOM CBOIO pabOTOCIOCOOHOCTH. B ciyuae
MPEBBIIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUsl 3HAYEHUS YKa3aHHOW MpenenbHOI
OTKJIIOYAIOIIEH CIMOCOOHOCTH BO3HUKAET BEPOATHOCTh OIUIABJICHUS TOJBUKHBIX
KOHTAaKTOB AB u ux npuBapuBaHus Apyr K Ipyry, T.€. Beixoaa AB u3 crposi.

- XapaKTepHUCTUKAa cpabaTbIBaHHUS - OMNpENeNseT uana3oH cpadaThIBaHUS
anekTpoMarHuTHoro pacrenutenss AB. Xapakrtepuctuka cpaOaTbIBaHUS HMEET
OykBeHHOE oOOO3HaueHue. JIus 3amuThl  DJIEKTPUYECKHX CETEeH JKUJBIX U

OOLIECTBEHHBIX 3/1aHMI yalie Bcero npumensitorcest AB ¢ xapakrepuctukamu B, C, D.
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Norotun

1- HanmeHoBaHue n cepus

2 - HoMnHanbHoe HanpskeHune

3 - Bpema-TokoBas xapaktepucruka

4 - HOMWHanbHasa yacrora

5 - HoMuHanbHas oTKNYaloLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynox 2. [Ipumep mapkuporku AB

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

XapaKTEPUCTUKH cpabaThIBaHUSI B COOTBETCTBUH ¢ [12] mpeacraBieHsl B Tadbmuie 1.

Tabnuua 1
Jnamna3zoHbl TOKOB MTHOBEHHOTO PACLCTICHUS
XapaktepucTuka cpabaTbIBaHUS [unamnazon
(tun AB)

B Csbite 3 I, 10 5 I,; BKIIFOYUTEIBHO

C Cspiie 5 I, 7o 10 I,; BKIFOUUTENBHO

D Cseiie 10 I; 10 20 [, BKIFOUUTETBHO
I, - HoMUHaNBHBIN TOK AB.

Br1i60op aBTOMATHUYECKOTO BBIKIIOYATENSI OCYIIECTBISIETCS TO CIIETYIOIIUM
napameTpam:

- TI0 KOJIMYECTBY MoitocoB. OMHO- U ABYXMOJOCHBIE AB mpuMeHstoTcs st
onHO(ha3HOM CETH, a TPEX- U YeThIpexmnoiocHbie AB - B TpexdasHoii ceTu;

- 110 HOMHHAJIBHOMY HampspkeHuio. HomuHanpHOE HampsbkeHue AB moinkHO
OBITH OOJIBIIIC WM PAaBHO HOMHHAIBHOMY 3HAYCHHIO HAIPSKCHUS 3alUIIacMON UM
TeIH,;

- M0 XapaKTEepUCTUKE cpabaTbiBaHUsA. XapaKTepUCTUKY cpabareiBanus AB

MOXKHO BBIOpATh coriaacHo Tabsmie 1;
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- 10 HOMUHAJIBHOMY TOKY. OmnpeeanuTh He0OXOAMMbII HOMUHAIbHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HNJIH 110 CCUCHUHIO KHNJI KaOes.

YcrpoiicTBa 3aIIMTHOTO OTK/II0OYeHHs AU depennuanabuoro Toka (YAT)

YCTpOICTBO 3alMTHOTO OTKIIOYEHHS AUPEpeHInaIbHOro TOKa WM, Kak
4acTo TOBOPAT, «Y30» - 3TO KOMMYTALIMOHHBIN ammapar, NpeAHa3HaYeHHbIN I

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

1 — anddepeHumManbHbIH

TpaHcdoOpMaTOp TOKA;
2 — NOPOroOBbIif JICMEHT;
3 — MCIIOJIHUTEJIBHBIHI

MEXaHH3M;
4 — nenb TECTHPOBAHMA]
S5 — CHIIOBBIE€ KOHTAKTHI:
6 —3alMTHBLIN KOHTAKT
LIENH TECTHPOBAHMA]

T — kHonka «Tecr»;

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

UR,

Pucynok 3. [Ipunun padoter YT

Tok yTeuku — 3TO TOK, MPOXOAAIIMI MO HEXKeNaTelbHbIM, B HOPMAaJbHBIX
YCIIOBHSIX 3KCILTyaTaliu, IPOBOISIIMM ITyTSM.

B HopMmanbHOM pexume pabOThl 3JIEKTPOYCTAHOBKH, JJIEKTPUUYECKUI TOK
IIPOTEKAET Yepe3 NPOBOAHUKMA BHYTPU HEE, KaK NPEIyCMOTPEHO KOHCTPYKIIHEH.
OT Apyrux TOKOMPOBOMASIIMX 3JIEMEHTOB KOHCTPYKIMHU (METaUIMYeCKHE KOpIyc,

paMma, Kapkac), TPOBOJHHMKU OTACJICHBbI H30JISIUEH, COMPOTHUBICHUE KOTOPOW HE

MMO3BOJIICT CO3AaTh SJICKTPUUICCKYHO LICIIb.



Pucynoxk 4. [Ipumep xonctpykuuu Y /T

Ecnin mo kakoi-to mpuunMHe (TOBPEXKIEHUE, BIIAXKHOCTb, TOKOMPOBOISIIAS
ObUIb U T.I.) CONPOTHUBIIEHUE M3O0JSLUU YMEHBUIWIOCh, Ha KOPIyCE WU JIPYTHX
TOKONPOBOJSALINX 3JEMEHTAX YCTaHOBKU MOsBIsAETCS nmoTteHuuan. Cam mo cede TOk
YT€UKU HE BO3HHMKHET, HEOOXOJUMO CO3/4aTh L€Mb, COCAUHSIONUIYIO JIEKTPUUECCKUNA
npudOp C MOTEHIMAJIOM Ha KOPITyCE C 3eMJIEd WM HEWUTpaybio. 31€Ch BO3MOKHO
HECKOJIbKO BapUaHTOB.

B nepBom cityuae, KOpIyc 3J€KTpOYyCTaHOBKH, HallpUMeEp, ObITOBOM TEXHUKH,
KacaeTcsl METAJUIMYECKOTIO IPOBOJHMKA, MMEIOLIEr0 KOHTAKT C 3eMied. B Touke
KACAHMS 3aMBIKAeTCs 1€Nb, U BO3HHUKAET TOK yTEUKH. ECIM KOHTaKT JOCTATOYHO
HAJEKHBIA, TO CWJa TOKAa BO3pAcTET J0 MOpora cpabaThlBaHHsS aBTOMATUYECKOIO
BBIKJIFOUATeNIsl B IIMTKE nuTaHus. [lpm crnaboM KOHTAaKTE MOXKET BO3HUKHYTH
VCKPEHHUE, JIOKAJbHBIM HArpeB TOYKM KACAHWS, YTO NPUBOJUT K OIUIABJICHHUIO U
JaNbHENIIEMY TOBPEXKICHHUIO U30JISILIMY IPOBOJIOB, BOSTOPAHMIO U MOXKAPY.

B npyrom ciydae, KOpIyC D3JIEKTPOYCTAHOBKM HE HMEET KOHTaKTa C
3a3eMJICHHBIMHM MpEAMETaMU M caM He 3a3emyieH. [Ipu kacaHuu BHEIIHUX MaHeNen
YEJIOBEKOM, BOBHHKAET HArpy3Ka, T.K. TEJIO YeJIOBEKa SBJIECTCS IPOBOJHUKOM, U YepPe3
HEro IpOTEKAET 3IEKTPUYECKUN TOK. IIOCKONBKY CONpPOTHBIEHWE Tela 4YeIOBEKa
BEJIMKO, CHJIa TOKA HEJIOCTATOYHA JIJIsl cpabaThIBaHUS aBTOMATHUECKOTO BHIKIJIFOUATEIIS
B IIUTKE NUTAHUS U YEJIOBEK MOJTY4YaeT 3JIEKTPOTPABMY BIUIOTH JI0 JETAIBHOIO UCXOAA.

Takum oOpazom, YT oOecreunmBaer 3alUTy YeIOBEKa OT MOPAKECHUS
AIEKTPUUYECKUM TOKOM M 3aIIUTY OT IMOXKApPOB.

[Mpunnun peiictBus YT cnenyrommii. [Ipu HOpMambHOM pexume padOTHI
IETH, KOT/1a MOABUKHBIE KOHTAKThI Y /[T 3aMKHYTHI, psIMOii TOK OT (ha3HOTO MPOBOIA

nmpoxoauT yepe3 marnuronposon YT, 3arem yepe3 Harpy3ky, B KQUeCTBE KOTOPOU
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BBICTYIIAIOT, MOJKIOYEHHBIE 3JIEKTPONIOTPEOUTENN U BO3BPALLAETCS OOPAaTHO B CETh
10 HYJIEBOMY IIPOBOJIHUKY, TaK K€ yepe3 Maruuronposon Y /AT, npu 3ToM BenuunHa
0OpaTHOTO TOKa paBHA BEJIMYUHE MPSMOTO TOKA.

IIpsamoii Tok mpoxoas yepe3 maraurtonposox YT co3maeT B HEM MarHUTHBIN
MIOTOK, B CBOIO O4YEpPEIb OOpaTHBINA TOK TaK k€E CO3/1a€T B MArHUTOIPOBOE MarHUTHBIM
IIOTOK TaKOW K€ BEJIMYMHBI, HO TaK KaK HAIPaBJIECHUE TOKOB IIPOTHUBOIIOIOXKHO, TO U
CO37aBacMble MU MAarHUTHBIE NIOTOKH IPOTHBOIOJIOKHBI, T.€. MarHUTHBIE ITOTOKHU
HaIIPaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K APYTY U COOTBETCTBEHHO, IPY PABHBIX
3HAYEHHUAX IPSIMOr0 U 0OPAaTHOTO TOKOB, YPaBHOBELIMBAIOT APYT PYyTa, B pe3yJbTare
Yero CyMMAapHBId MAarHWTHBIM TOTOK B MarHUTONPOBOJE PAaBEH HYNIO. Tak Kak
CYMMapHbIi MarHUTHBIA MOTOK B MAarHUTOIIPOBOJE OTCYTCTBYET (paBEH HYJIO), BO
BTOPUYHONH OOMOTKE TOK HE HHAYKTHpyeTcs. [loaBMKHBIE KOHTAKThl 3aMKHYTHI,
AIIEKTPUYECKas LENb BKIIOUEHA U HAXOJIUTCA B HOPMAIbHOM PEXUME paOOTHI.

Ecnu B 01HOM W3 27IEMEHTOB AJIEKTPUYECKON LENN BO3HUKAET yTeUKa TOKA, TO
YaCTh AIEKTPUUECKOT0 TOKAa HAYMHAET IPOTEKATH 10 HEXKENATENBHOMY IPOBOIAILIEMY
nytd. [Ipu 3TOM, YacTh TOKa 3JIEKTPUYECKOM Lemu, MocTymnaromas oT (a3zHOro
npoBoja He OyJIeT BO3BpalllaTbCsi B CETh, a MPOXOAS M0 HEXKEIATeIbHOMY
NpoBOAAIIEMY NyTH OyaeT yxoauTh B 3emunto. CremoBaTesibHO, OOpAaTHBIA TOK,
KOTOpBIM OyAeT BO3BpalllaThbCcsi B CETh uepe3 marHutomnporoa YT mo HyneBomy
pOBOY, OyAEeT MEHbIIE MPSMOIr0 TOKA, MOCTYIAIOIIET0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IOTOKAa CTAaHET OOJIbLIE BEIMYHMHBI OOpPaTHOIO
MarHUTHOIO IIOTOKa, B pe3ysibrare 4dero B MarHutonposoae YT cymmapHbii
MarHUTHBIN MTOTOK YK€ HE OyJeT paBeH HYJIIO.

Bo3Hukmmii cyMMapHbIid MAarHUTHBIN IIOTOK UHAYKTUPYET IIEKTPUUECKUN TOK
BO BTOPUYHON OOMOTKE, KOTOpBIA MPOXOJs Yepe3 MarHUTOAIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPE/lb, PA3MbIKAET MOJBUKHbIE KOHTAKTbI
OTKJII0Yas DJIEKTPUUECKYIO LIETIb.

VYCTpolCTBO 3alllUTHOTO OTKIIIOUEHHUS TU(PEepeHIMaIbHOIO TOKa HMEET B
o0uxole W JApyrue Ha3BaHuA, Hampumep, Iud@epeHlInanbHbId BBIKIOYATENb,
aBTOMATHUYECKUI BBIKIIIOYaTeNnb U (PepeHInanbHOr0 TOKa, YCTPOMCTBO 3aIIUTHOTO
oTkJItoueHus. Taxxke B pa3IMuHbIX JOKYMEHTaxX BCTPEUaloTCs pa3Hble abOpeBUaTyphl
nanHoro ycrpoiicta, Hanpumep, ABJIT B TOCT IEC 61009-1-2020, BAT 8 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B ITYD u CII 31-110-2003,.
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OcHoBHbIMU XapakTepuctukaMu Y T sBisitoTCS:

- Tun. B 3mannsax moryt npumenatsess YT Tumna «Ay», pearupyromune Kak Ha
MEpEMEHHbIC, TaK U Ha MyJILCUPYIOIIUE TOKU YTEUKH, Wi Tuna « ACy, pearupyromiue
TOJIbKO HA MEPEMEHHBIC TOKU YTE€YKU. VICTOUHHKOM IMYJbCUPYIOLIETO TOKA YTEUKH
MOTYT SIBIISITbCSI CTUPANIbHBIC MAIIUHBI C PETrYJIATOPAMU CKOPOCTH, PETYIUPYEeMbIe
VMCTOYHUKH CBETA, IEPCOHATIBHBIE KOMITBIOTEPHI U JIP.

- HOMHUHAQJIBHBIM TOK - MaKCHMaJIbHBIM TOK Tipu kotopoM YT cmoco6HO
JUTUTETIHHO paboTaTh, HE TEPSISI CBOIO pab0TOCTIOCOOHOCTh. CTaHIaPTHBHIMU, HanboJee
YaCTO HCIMOJb3yeMbIMU 3HAYEHUSMH HOMHUHAIBHBIX TOKOB Y ]IT, mcrnonan3yembixX B
ANEKTPOYCTAHOBKAX KHUJIbIX U OOIECTBEHHBIX 3AaHul sBisworcs: 10, 16, 25, 32, 40,
63A;

- nuddepeHuanbHblii TOK — MUHUMAJIBHBIA TOK YTE€4YKd, mpu KoTopom YT
MPOU3BEACT OTKIIOUEHUE IIEKTpUUecKol nenu. JuddepeHnnanbHbii TOK — 3TO 0JHA
13 IIaBHBIX Xapakrepuctuk Y T,

- HOMUHAJIbHOE HANPSKEHHUE — HalpsbkeHue cetu rpu kotopom YT criocoOHO
JUTUTEILHO paboTaTh, HE TEPSSl CBOIO pabOTOCTIOCOOHOCTD;

- poj TOKa (MMOCTOSIHHBIN WA TIEPEMEHHBIH);

- YCJIOBHBIM TOK KOPOTKOT'O 3aMbIKAHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOXKET
Bbiepkath YT 1o MoMeHTa moka He cpaboTaeT aBTOMAaTUYECKUU BBIKIIOYATENb,
YCTAHOBJICHHBIN JIJIS1 3aIIUTHI LIETTH OT KOPOTKOTO 3aMbIKAHUSI.

Bui6op VT npous3BoAUTCS IO CIEAYIOMIUM KPUTEPUSIM:

- 110 HOMUHAJIbHOMY HANpPsDKEHUIO U TUIy ceTH. HomMuHanbHOE HamnpsiKeHHe
YT nomxHO OBITH O0JbIIE TUO0 paBHO HOMUHAIBHOMY HANPSIKEHUIO 3alllUIIIaeMOn
uM 1enu. s ognodasnoit cetu tpedyercst ayxmnontocHoe YT, nis tpexdaznoi
CETH — YETBIPEXITOTIOCHOE;

- 10 HoMUHaJIbHOMY TOKY. CornactHo I1Y3 ucnons3oBanue Y /T B rpynmoBsix
JUHUSX, HE HMMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 OTOJHUTEIHLHOTO arapara,
o0ecrneunBaroIIero 3Ty 3allUTy He gonyckaercs. M3 atoro cinenyet, uto nepen Y AT
JIOJDKEH CTOSITh aBTOMATHMYECKUM BBIKJIIOUATENb WIIM JIPYTOW ammapar ¢ GyHKIUeH
3aIUThI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOIUMO BHIOMPATh HOMUHAJIBHBINA TOK
VIAT. Ilpu stom HOMuHanbHBIH TOK YT pomkeH ObITH Ooibilie JMOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO /IO HETO ammapara 3alluThl (ABTOMaTUYECKOTO

BBIKJIIOUATENS WIIM JPYTOro anmnapara ¢ (yHKIHMEH 3alUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  no gubdepenunansHoMy — TOKy.  CTaHIapTHBIMM  BEJIMYMHAMHU
muddepentmanbaoro toka YT sBistores: 6, 10, 30, 100, 300, 500mMA. YAT
¢ muddepenmmanbabiM TokoM 100, 300 1 500 MA NpUMEHSIOTCS IS 3aIUTHI
OoT moxapoB, ¢ auddepeHmanpbHbiMiu Tokamu 6, 10, 30 MA - 18 3anUTHI

OT ITOPAKCHUS HCIIOBCKA SJICKTPUUCCKUM TOKOM.

cepus npou3soanTens

HOMUHaNbHbLIN TOK -/
\ B1-63 ,
50 A L

HanpsxeHue
T 90 cxema
[an 30 MA I J NOAKNKYEHUA
AM¢¢EPEHuHaanbIﬁ/ ‘ 0603HaYeHNs
TOK =
&
/ =~ o T
YCNOBHbIN TOK KB/ \Lll{

KHonka «TECT» TeMnepaTypHbI AManasoH
(ctanpaptHas ot -25 go +40)

Tun AC E - ANS CUHYCOMAANBHOIO
GEE VRS (Y nepeMeHHoOro Toka
1d 4 Tun A - ANS NyAbCUPYIOLWEro

M NOCTOSIHHOFO TOKa (M ANS CUHYCOMAANb-
e — HOrO NEPEMEHHOr0 TOKA)

144 Tun B - ANA NOCTOAHHOIO ToKa (v

AR AR R AN CUHYCOMAANbHOIrO NepemMeHHoro
- TOKa U ANS NYNbCUPYIOLWEro NOCTOSH-
HOro TOKa)

T™™n Y30

Pucynox 5. Mapkuposka YT

[Tpumensiempie Tunsl YT (QyHKIIMOHATBEHO OJDKHBI MpeaycMaTpUBaTh
BO3MOKHOCTH MPOBEPKHU MX paboTocnocobHocTH, mpoBepka Y T (TecTupoBanue) st
KUJIBIX OOBEKTOB JOJDKHA TMPOBOJIUTHCS HE peXe OJHOTO paza B TPU MecCHIa,
0 4YeM JIOJDKHa OBITh 3almuCh B MHCTPYKIIMM IO DKCIUTyaTalldd MPEANpUSTHS-

HU3TrOTOBUTCIIA.
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YcranoBka YT,  HEWCTBYHOIIMX  HAa  OTKIIKOYEHHE, 3arpenaeTcs
IJISL DJIEKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOYKET IPUBECTU K OMACHBIM
MOCJEACTBUAM: CO3JAaHHUI0 HEMOCPEACTBEHHOW yIrpo3bl Uil JKU3HHM  JIIOJACH,
BO3HUKHOBEHHUIO B3pPHIBOB, IMOYKAPOB U T.II.

JIJIsi caHUTapHO-TEXHUYECKUX KAOWMH, BAaHHBIX WM JYMICBBIX PEKOMEHIYETCS
ycta"aBiauBath YT ¢ HomuHaMBHBIM TU(hEepeHITHATHHBIM OTKITFOYAOIIIM TOKOM 10
10 MA, eciu 111 HUX BbIJIETICHA OTACIbHAS JTUHUSI, B OCTAIBHBIX CIydasiX, HAaIpuMep,
Npyu MPUMEHEHUW OJHON JIMHUU MJI1 CAaHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHH M
Kopuaopa, ciuemyer npumeHsaTh YT ¢ HomuHanpHBIM auddepeHIuaIbHbIM
OTKJIIOYAIOIINM TOKOM 10 30 MA.

Jist onHOkBapTUpHBIX A0oMOB Y/[T ¢ HOMuHanbHBIM Ju(depeHnnanbHbIM
OTKJIIOUYAIOIIUM TOKOM 110 30 MA peKOMEeHIyeTcs MpeaycMaTpuBaTh JJIsl TPYHIOBBIX
JIMHUM, TUTAIONIMX IITENCEIbHbIE PO3ETKHM BHYTPU J0Ma, BKJIIOYAsl TOJBAJIbI,
BCTPOCHHBIC U MPUCTPOCHHBIC Tapakv, a TaKKe B TPYMNIOBBIX CETSIX, MUTAIOIIUX
BaHHbIE KOMHATBI, AYIIIEBBIE U CAyHBI. J{JI1 yCTaHABIMBAEMBIX CHAPYKH IITENCEIbHBIX
po3erok ycranoBka YT ¢ HomMuHanbHBIM JTud(EpEeHIINATBEHBIM OTKIIOYAIOIIM
TokoM 70 30 MA o0si3aTenbHa.

B 3panusix moryt npumenstbes Y30 Tuna «Ay», pearupyromue Kak Ha
MIEPEMEHHBIE, TaK U Ha MYJIbCUPYIOIIUE TOKU OBPEXKACHUN, WU « AC», pearupyroiime
TOJIBKO Ha MEPEMEHHBIE TOKU YTEUKHU.

Kax Buano u3 xonctpykuun YT (ecnu peub maer He 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W MpPHU OO0 CXeMe €ero
MOAKIIOYEHUS  JOJDKHA  OBITh  MpeaycMOTpeHa  oOsi3aTenbHas ~ yCTAaHOBKA
ABTOMATHYECKOTO BBIKJIFOUATEIIS, IS 3alIAThI, KaKk camMor ceT, Tak U Y [T oT TOKOB
neperpy3Kku U KOPOTKOTO 3aMbIKAHUSI.

Taxxke HeoOxonuma mnepuoauueckas MpoBepka padoTtocnocodHoctn YIT.
Cranpapramu [/, 8] ycTtaHoBieHO TpeOOBaHHE MO HAJUYHMIO YCTPOMCTBA MPOBEPKU
pabotocniocoonoctr YT (knomnku). [IpoBepka paboTOCIIOCOOHOCTH OCYIIIECTBIISETCS
HaxxatueM KHoONKU « TECT». IIpu ee Haxkatuu B Y /[T UCKYCCTBEHHO CO37a€TCsl TOK

YTEUKH, YTO JOJLKHO IPUBECTHU K OTKItOUeHU0 Y I T.
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YcrTpoiicTBa 3alIMTHI OT AYroBoro nmpooost uiam uckpenus (Y3/111)

JlyroBoii mpoOOW WM HCKPEHHE — OJIMH W3 aBapUHHBIX I10XKapOOIAaCHBIX
PEKHUMOB B DJIEKTPOCETSX.

B oTinume OT KOpOTKMX 3aMbIKaHWW, BO3HHMKAIOIIMN TIPU HCKPOBBIX
Y AYTOBBIX pa3psax TOK, OTPAHUYMBAETCS CONPOTHUBICHUEM HArpy3KH, Ha KOTOPBII
HE PEarupyroT aBTOMaTHYECKUE BBIKIKOYATENH, HO 34 CYET JUIUTEIIBHOTO BPEMEHH €TI0
IIPOTEKAHMS, MOKET POUCXOAUTH BOCIIIAMEHEHUE U30JILIMU POBOJIA.

OpHOM W3 TNABHBIX NPUYUH HUCKPEHHs SIBISETCS OOJBIIOE TMEPEXOAHOE
cornportuBnenue (BIIC), B oOuxome Ha3bIBaeMOE TaKXKE «IJIOXHUM KOHTAKTOM.
IIpn BIIC Ha mepexone 3JEKTPUYECKOTO TOKAa C OJHOTO NPOBOJHHKA HA APYrou
oOpa3yeTcsi mociie[loBaTelIbHAsl WM NapajulesibHasl d3JEKTpUYecKas Iyra MExXIy
MIPOBOJAMU UJIM KOHTAKTaAMH.

BIIC yacTo BO3HUKAET BCaeACTBUE AEPEKTOB U MOBPEKIACHHUM, TPOU3OIIEIIINX
U KCIuTyaTanuu obopynoBanusa. Hanmpumep:

- TOBPEXICHUS HW30JSAIMU KalOels TBO3ISAMU, LIypyHamMu, 3aKUMaMH WA
IIPY MEXaHUYECKOM BO3JIEUCTBUU APYTUMHU PEIAMETAMU;

- IOBPEXKICHUS M30JIALIMK KaOesel rppl3yHaMH U JOMAIIHUMH KUBOTHBIMU;

- U3JIOM Kabens (mpoBOJa) MPU U3rudax WIM MPU MOCTOSHHBIX MEXaHUYECKUX
BO3JCHCTBUSIX;

- CTapeHu€ M30JILHH, MOBPEKIAEHUS OT BO3JECHCTBHS TEMIEpaTyphl, BIATH,
JIPYTUX pa3pylarimux (hakTopos;

- YXyJLIEHUE KOHTaKTa M3-3a OCJIa0JIEHUsl 3aKUMOB, CTApPEHUS U OKHCIICHUS
IIPOBOJIOB U T.[I.

B mnoBpexnéHHON Kuie BO3HHMKAET MAaJbIil 3a30p, MPOOHBaeMbIi pabodnm
HaNpsDKEHUEM, IOITOMY TOK 10 TaKOMY KaOelto MpoJ0JKaeT MPOTeKaTh, U OCTaéTCs
OJM30K K HOMHUHAJIHHOMY 3HAUCHUIO, a 3HAYHUT, ABTOMATHYECKHU BBIKIIOYATEINb

Ha HETO HE pearupyer.
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206G

OcnabneHHbii MexaHuuyeckoe lNepepasnenHbI HenonHoueHHbii
KOMTaKT nospexaeHune xabenn KOHTaKT

AN oA

Aedexr NospexaeHue MexaHuuecrkoe MNospexaeHue CKpyTKa meab v
xabena PbI3yHaMK nospexaenue WNK Crapexune ANIOMUHMI
U30NAUMKM W30NAUMK

Pucynox 6. Bo3aMoxHBIC TPUYHHBI UCKPEHUS B AJICKTPOIPOBOIKE

B 3a30ope BO3HMKaeT AYroBOW paspsil, CONMPOBOKIAIOIIMKCSI HHTCHCUBHBIM
BEIICIICHUEM TeIJIa, YTO MPUBOIUT K JATbHEUIIIEMY pa3pyIICHUIO U30JISIUN KaOesl 1
€ro BO3rOpPaHuIo.

[Tpu G0aBITIOM TTEPEX0THOM COTIPOTUBIICHUH BO3HHUKAET MPOIECC IIUKINIECKOTO
0o0pa3oBaHUs] M TAaIlCHUS OJJICKTPUUYECKOM JIYT'M, IMPOUCXOJMUT 3HAYUTEIBHOE H
JUTATEIIbHOE BBIJICJICHUE TEIUIOBOW SHEPTrur. BO3HUKAIOT AJIUTEIbHBIE U YCTOMYMBbIC
TEIUIOBBIE PEKUMBI PaOOTHI DJICKTPUUECKUX IIeNel, BCICACTBUE YETrO MPOUCXOAUT
pa3pylIeHUe U30JISIIIUU U 3allIUTHBIX 000JI0UEK, a TAKXKe MOCIIEyIolee BO3TOpaHue.

I[Io mexaHu3My BO3HUKHOBEHHS, PA3JIMYaIOT IIOCJIEIOBATEIbHBIM JAyrOBOMU

po0oil, mapauieNbHbIN 1yroBor Mpo0oil U TyroBoi Mpo0oil Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (He#nTpanb)

PE (zazemneHue)

Pucynok 7. MexaHu3M BO3HUKHOBEHHS TYTOBBIX MPOOOEB
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[log mnocnegoBaTeNbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS AIEKTPUUYECKUI
npo0oil M30MAMK (MM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky uenwu, 3amumaemoit Y3/II. [locnenoBaTtenpHblil 1yroBoi mpoOoii
BO3ZHHKAET, IPEXK/IE BCEr0, B PE3YJIbTATE OBPEKICHUS IPOBOA WU TOTEPHU KOHTAKTA
B TIOCJIEIOBATEIBHOCTH C HArpy3kou. B 3TuxX ciaydasix, BeJIMUMHA TOKA MEHBIIIE, YEM
pabouuii  TOK, W  ABTOMAaTMYECKHWE  BBIKIIOYATEIM WM  BBIKIIOYATEIH
nuddepeHIMaTbHOTO0 TOKa HE CIIOCOOHBI ONPEAETUTh HEUCIIPABHOCTh U OTKJIIOYHTH
3AIIMIIAEMYIO LETb.

[TapannenpHBIN 1yroBol MpoOoil - 3TO MPOOOH, MPU KOTOPOM TOK MPOTEKACT
MEXIy aKTHUBHBIMH TPOBOJHMKAMHU, TNapaJjIebHO Ienu Harpy3ku. [Ipoboi
COIIPOBOXAAETCS MOSBICHUEM 3JIEKTPUUECKON YT, CIOCOOCTBYIOUIEH 3aMbIKaHUIO
MPOBOJHUKOB. BennunHa Toka mpH MmapamiedTbHOM IPo0O0e OMpenesseTcs MOJHBIM
CONPOTHUBJICHUEM LIeTIH. B 3aBUCMMOCTH OT TOr0, KaKO HOMHHAJIBHBIA TOK HUMEET
aBTOMATUYECKUN BBIKIIIOYATEINb, MPOUCXOAUT (WJIM HE MPOUCXOJUT) OTKIIOUEHHUE
uenu. Ilpum 3arpyOneHHOl ycTaBKe TOKa cpalOaTblBaHUS aBTOMATHYECKOIO
BBIKJTFOUATENS] OTKJIFOYEHHE LK MPOUCXOIUT C 3aJAEPKKOM.

JlyroBoil mpoOoi Ha 3eMJTI0 — 3TO MPOOOH, IPU KOTOPOM TOK IMTPOTEKAET MEXKIY
aKTUBHBIM IIPOBOJHUKOM U 3€MJIEH B pe3yJIbTaTe 3aMbIKaHus (pa3HOTO MPOBOIHMKA HA
3EMJIF0 WJIM Ha DJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3€MJIEH.

YcerpoticTBo 3amuThl 0T AyroBoro mpo6os (Y3/I1) — HOBBIN Kiacc ammapaTtoB
3aIUTHl AJEKTPUUYECKOW CETH, MpEIHA3HAYEHHBbIM, B OTJIIMYHUE OT JAPYIMX BHUIOB
ANEKTPUUYECKUX 3aAlIUT, UCKIIOUUTENBHO JJIs1 MPEAYNPEKICHUS U MPEIOTBPALCHUS
M0’KapoB, BO3HUKAIOIIHMX HU3-3a IyTOBOTO MPO00s (MCKPEHHMS).

HekotopsiMu pa3zpaboTuMkamMu ATHX M3ACIUNA MPUMEHSETCS TakKe TEePMHUH

«YCTPOMCTBO 3alUTHI OT UCKpeHus» (Y3c).
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Pucynoxk 8. [Ipumepsl yCTPOMCTB 3aIMTHI OT JYTOBOTO MPOOOS pa3TMIHBIX
MIPOU3BOUTEIICH

VY311 HOCUT UCKITFOYUTETBLHO TPOTUBONIOKAPHOE HA3HAYEHHUE.

OcHoBHOMl  3amauedt  Y3/III  sBnsieTcss  CBOEBPEMEHHO  PAacHO3HATH
BO3HMKHOBEHHE IMOXApOOMAacHOTO0 HMCKPEHUS U  OTKIIOYUTH  3al[UIIAEMYIO
AIEKTPUYECKYIO 1IETIb.

VY3AII ckOHCTpyupOBaHO TakK, YTOOBI ONPEACIUTH TMOSIBIECHUE JTyTOBOTO
(MCKpOBOT0) pa3psifa W MpepBaTh KOHTYp €€ Meped TeM, Kak JSHEpTrus B MecTe
HEUCTPABHOCTHU JOCTUTHET 3HAYEHU, BEAYIIMX K BOSHUKHOBEHHUIO MTOXKapa.

V3II obOecnieunBaeT aBTOMAaTUYECKYIO JAUArHOCTUKY KOHTPOJIUPYEMOM
AIEKTPUYECKOM LENU W MPU BO3ZHHUKHOBEHWM HCKPEHUs OTKIIOYaeT €€ OT oOIen
MUTAIONIEH CETH.

Takum oOpazoM, meslb TPUMEHEHHUSI 3TUX YCTPOUCTB — 3TO MPEAYNPEKICHUE
MOKapoB, BO3HUKAIOUIMX B MOMENIEHUAX, 3AAHUAX M COOPYNKEHHUSIX MO NPUUYHHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIOUIECHCS B BUJIE AYTOBOr0O MmMpoodos

(MCKpeHwus1).
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bonbmmmuacTBo  Y3AII MCHONB3yHOT CXO0XWE MPUHIUMIBI  OOHAPYKEHHS
M0KapOOIacHOTO MUCKPEHHS B CETU. YCTPOMCTBO AHAIM3UPYET COBOKYIHOCTH
[IapaMeTPOB TOKAa M HAIPSDKECHHSI CETH, XAPAKTEPHBIX JIsI MCKPEHUS: BEIUYHUHY,
dbopMy, MOJSAPHOCTH, MPOIOKUTEIILHOCTh M TEMIT CJICAOBAHUS CKAYKOB. DTH CKAUKU
U JaroT uHbopMaluio, 00padbaTbiBaeMyi0 MOyJieM 00paOOTKH CUTHAJIOB B COCTaBe
VY3411 BennunHa noay4eHHOTO CUTHAJIA CPABHUBAETCS C 3aIaHHBIM 3HAUEHUEM U [IPU
KKJIOM TMPEBBIIICHUH 3TOr0 3HAYEHUS IMOJAETCA HWMIYJIbC PETrUCTPUPYEMBIi
HakonuTeneM. [Ipn NOCTHKEHMM B HAKONMUTENE YCTAHOBIEHHOI'O YMCJIA WMITYJICOB
33JIaHHOTO YpPOBHSA NOAPAN (POPMHUPYETCS CHUTHAJ, OTKIIIOYAIOMIMKA 3allHIIaeMyO
JIMHUIO.

Baxnoit xapakrepuctukon Y3/II, sABnseTcs MOMEX03allMIIEHHOCTh, T.€.
OTCYTCTBUE HEXEJaTeNbHbIX (JIOKHBIX) cpabaThlBaHU MpU BKIOYECHUH B
3aIMIIAEMYIO LEMb Pa3IMYHBIX JIEKTPOIPUOOPOB, HAPUMED, ITbLIECOCA, HCTOYHUKA
IIATAaHUS C OJJEKTPOHHOM KOMMYTALME€M, JBUIaTelid KOHJIECHCATOPHOIO IIyCKa,
AIEKTPOHHBIX PETYJISTOPOB (TUPUCTOPHOIO THUIA) CHUJIBI CBETA, (PIYyOPECHEHTHBIX H
TaJIOTEHOBBIX JIAMII, & TaKXKe «HOPMAJbHO MCKPSIIMX» PYYHBIX DJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JIBUTaTEJSIMU KOJUIEKTOPHOI'O THUIIA UCKPEHUE B KOTOPBIX SIBISETCS
JOIIyCTUMBIM, HAaIIPUMEp APEIIb.

CTouT OTMETHTBH, YTO OTHACIBHBIE JIEKTPUUYECKUE YCTPOMCTBA CAMU MOTYT
Ir€HEpUpPOBaTh BBICOKOYACTOTHBIE M CPEAHEYACTOTHBIE IOMEXH, KOTOpble OyayT
pacnio3HaBatbesi Y3/III kak wucTouyHuUK wucKkpeHus. Hanpumep, THPUCTOpHBIE
peryisTopsl ¢ (a3oBbBIM yIpaBiIcHHEM 0€3 TOMEXOMOAABISIONINX (UIBTPOB;
pa3JINYHbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE NTOMEXHU MOBBIIIEHHOTO
YPOBHS, CYIIECTBEHHO MPEBBIIIAIOIIME HOPMbI Ha NOMexodMuccuio. [lpu Hamnuum
MEePEYUCIICHHBIX YCTPONCTB, MPUXOAUTCS JINOO OTKa3bIBaThCs OT mpuMenenus: Y3111,
yBEJIMYMBAsT PUCKU BO3TOpaHUN OT HCKpeHus, nubo oTkirovath Y3/II Ha Bpems
VCIOJIb30BaHUs YCTPOMCTB, SBIBIIOIIMXCS TIE€HEPATOPAMU BBICOKOYACTOTHBIX W
CPENHEYACTOTHBIX MTOMEX.

OcHoBHbIMM XapakTepuctukamu Y3111 sBisroTcs:

- HOMHUHJIbHBIA TOK — MaKCUMalbHBIM TOK mpu kotopom Y3/II crnocobHO
JUTUTEIILHO paboTaTh, HE TEPSISi CBOIO pabOTOCIIOCOOHOCTh. B OCHOBHOM BBITTYCKAIOTCSI
B IISITH MOAM(UKAIUAX, B 3aBUCHMOCTH OT HOMHHAJIBHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMMHAJBHOE HAIpSDKEHHE — HanpspkeHne cetu npu kKotopom Y3/

CIIOCOOHO JTUTENBHO paboTaTh, HE TEPSSl CBOIO PA0OTOCTIOCOOHOCTH;
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- yCHOBHBIﬁ TOK KOPOTKOT'O 3aMbIKaHUA — TOK KOTOpBIﬁ KpPaTKOBPEMCHHO MOKET
BBIACPIKATDb YSﬂH J0 MOMCHTA IIOKa HC cpa60TaeT ABTOMATHYECKUM BBIKJIIOYATCIIb,

yCTaHOBHeHHBIﬁ AJI1 3allIUTHI OCTIKM OT KOPOTKOI'O 3aMbIKAHHWA.
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COCTOSIHUS pudopa

Pucynox 9. I[Tpumep mapxuposku Y3111

Bre16op Y3II npon3BoguTcs O CAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIBHOMY HanpspkeHuto. HomunaneHoe Hanpsbkenue Y 3/111 nomkHO
OBITH OOJIBITIE TMOO PAaBHO HOMHUHAJIBHOMY HANPSHKCHUIO 3aITUIIIAEMON UM 1ICTIH;

- MO0 HOMHMHaJbHOMY TOKYy. Y3JIII He 3amuimaeT 3JIEKTPUUECKYIO CETh
OT IEPETPY3KU K TOKOB KOPOTKOTO 3aMbIkaHus. [loaromy nepen Y3 /111 nomxeH cToaTh
aBTOMATUYECKUM BBIKIIOYATEIh WIM JIpYyrol ammapar ¢ (QyHKIOHEH 3aliuThl
OT CBEPXTOKa MO TOKY KOTOPOro HEOOXOAMMO BbIOMpPaTh HOMUHAIBHBIA TOK Y 3/II1.
I[Ipu »sroM HoMumHaNbHBIM TOK Y3MII momwken ObITH OonbIlle MO0 paBeH
HOMHUHAJIbHOMY TOKY YCTaHOBJICHHOI'O JIO HETO anmnapara 3aiiuThl (ABTOMAaTHYECKOIO
BBIKJTIOUATENS WIIM JPYTOro anmnapara ¢ GyHKIMeH 3alUThl OT CBEPXTOKA).

Taxoke nipu Be16ope Y3/II ciienyer oOparuTh BHUMaHUE HA HAIMYUE PYHKIUU
POBEPKH pabOTOCTIOCOOHOCTH yCcTpoicTBa. HekoTopbie MPOU3BOIUTENHN OCHAILIAIOT
VY3 AI1 kHOMKOM MTPOBEPKHU, OT/IEIbHBIE MPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM

IMOCTAaBJIAKOT CPCACTBO KOHTPOJIA B BHIAC aBTOHOMHOM BUIJIKH, HOSBOJ’IHIOHIGI;'I
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HMHUTHUPOBATh HCKPOBBIC paspsaabl, W TaKHUM 06p8,30M OCYIICCTBJIATL KOHTPOJIb
q)YHKHI/IOHI/IpOBaHI/UI N3aCInA MU OIPCACICHUC 30HBI €TO ,HGfICTBPIH, qTO ABJIACTCA

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKHUX allllapaTOB.

Pucynox 10.ITpumep VY3/II1 B kKOMIIEKTE CO CPEICTBOM KOHTPOJIS 30HBI
(YHKITMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX NMUTAHUS CHCTEM IPOTHUBOIIOKAPHOMN
3alMTHl U B 3JEKTPOYCTAaHOBKAX MEIMIIMHCKOTO HA3HAYEHUS, MOIACPKUBAOIIMX
KU3HEIEATEIbHOCTh OOJBHBIX, HE I0MYCKAETCA.

VY3AII saBnsiercs e€mie OJHUM BUJIOM 3allUThl DJICKTPUUECKUX IICTICH.
Ono He 3ameHsieT co0o0il apyrue annaparthl 3alIUThl U HE OTMEHSIET HEOOXOUMOCTH
MPUMEHEHUS B DJIEKTPUUYECKHUX LEMSAX aBTOMATHUYECKUX BBIKIIOUYATEIEH U yCTPONCTB
3aIIUTHOTO OTKJIIoUeHUS AU PEepeHITnaTbLHOTO TOKA.

VY3AII pexoMeHayeTcs YCTaHABIMBATH B OTHAEIBHBIX TIPYIIIOBBIX JIMHUAX
NIUTaHUS OCBEILECHUS ¥ IITENCEIbHBIX PO3ETOK MOCIIE IPYTUX aIlapaToB 3auThl (AB,
YAT).

VYceranoBka Y3/II1 3anpemaeTcs B JIMHUAX CUCTEM MMPOTUBOIIOKAPHOM 3aILUTHI,
a TaKKe AJIEKTPOIPUEMHHUKOB, OTKIIOYEHUE KOTOPBIX MOXET MPUBECTU K OMACHBIM
MOCJEACTBUSAM: CO3JAHHUIO0 HEMOCPEACTBEHHOW yIrpo3bl Uil KU3HM  JIFOJEH,

BO3HHMKHOBCHHUIO B3PBIBOB, ITOKAPOB U T.[.
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YcrpoiicTBa 3alUThHI OT nepeHanpsixeHus cetu (Y3II)

[lepenaapl HAMPSHKEHUS B AIEKTPUUECKOM CETH SIBJISIOTCS OJHOW M3 OCHOBHBIX
MPUYUH BBIXOJIa M3 CTPOS BJIEKTPUUECKUX HPUOOPOB, MPUBOIAIIMX B OTACIBHBIX
ciydyasx K moxapy. OcoOeHHO OCTpO BOMPOC 3alllUThl  BIEKTPONPHOOPOB
OT TIEpPEnajoB HANPSHDKEHUS CTOUT B JKWIBIX MHOTOKBAPTHUPHBIX JIOMax CTapou
MOCTPOMKH, a TaK K€ YAaCTHBIX JKUJIBIX JOMaX MOIKIIOYEHHBIX K CTapbhIM JIMHUAM
AJIEKTpoIepeaay.

VY CTpoicTBO 3alUTHI OT MEPEHANPSIHKEHUS WK PEJIe HAMPSHKEHUS — 3TO anmnapar
3alIUThI, OCYIIECTBIISIOMIMN HENPEPHIBHBIM KOHTPOJIb BEIWYUHBI HAMPSKEHUS
MUTAIOMIEH CETH C IENbI0 00eCIeueHrs OTKIIOYCHHUS Harpy3Kd B CIydae BBIXOJA

SHAYCHUA HAIIPAKCHUA 3a YCTAHOBJICHHBIC IIPHUACIIBI.
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Pucynok 11. [Ipumepsl yCTpONCTB 3aIIMTHI OT EPEHANPSIKEHUSI Pa3IMYHBIX
MIPOU3BOAUTEIICH

Haznauenne VY3II 3akmrodaeTcs B 3alIUTe  AJIEKTPOOOOPYIOBAHMS
OT II€pEIag 0B HAIIPSHKEHUS CETH KOTOPBIE MOI'YT BO3HUKHYTH B CIIE€ICTBUE PA3JIMYHBIX
(aKTOpOB TaKUX Kak 0OpbIB HYJIS, TepeKoc (a3 u T.1.

Kak mpaBuno, Y3II cocTouT u3 ABYX OCHOBHBIX OJOKOB: M3MEPUTEIBHOIO
Y UCTIOJTHUTEIBHOTO.

[Ipu mnomaue wa VY/II HanpspkeHUS W3MEPUTENBHBIN OJIOK OmpenemnseT
€ro BeJIMYUHY. ECii n3MepeHHoe 3HaYCHNE HANPSKEHUS DJIIEKTPOCETH HE BBIXOJMT 32
YCTaHOBJICHHbIM B HACTPOWKaxX AMANa30H 3HAYEHUW HM3MEPUTENbHbIA OJIOK MOAaeT
CUTHAJI HA HWCIIOJHUTENIbHBIA OJIOK (pesie) KOTOPbIA 3aMbIKAeT CUJIOBOM KOHTAaKT,

BKJIIOYAsi TEM CaMbIM Harpy3Ky B CETb.
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Takum ob6pazom, Y/III ocyiiecTBiIsieT HENPEpPhIBHBIA KOHTPOJb HAIPSKEHUS
ANEKTpOCETU. B ciydae CHMKEHHsS HANpPSOKEHUs HWKE YCTAHOBIIEHHOTO IIOpOra
VUIU MOBBILIEHUS BBIIIE YCTAHOBJIEHHOTO B HACTPOMKAX MOPOra H3MEPUTEIbHBINA OJIOK
MTHOBEHHO TIOJJa€T CHUTHAJl Ha MCHOJHUTEIbHBI MeXaHu3M (pese) KOTOpbId
OTKJIIOYAET DJJEKTPOYCTAHOBKY OT ceTh. [locime BOCCTaHOBIIEHMSI 3HA4YCHUs
HampspDKeHUsT 10 JIONYCTUMOTO  3HAY€HMs, W3MEPUTENIbHBIM  OJIOK  4Yepes
YCTaHOBJIEHHYKO B  HAaCTpOMKax  BBIJEPKKY  BPEMEHM  IIOJJA€T  CUTHAI
Ha WCIIOJIHUTEIIBHBINM MEXaHU3M, KOTOPbI BHOBb BKIIFOYAET HATPY3KY.

Cy1iecTBYIOT CIIEIYIOIIUE TUIIBI PEJI€ HAPSYKEHUM:

-TI0 TUITY DJIEKTPOCETH: O HO(a3HbIE U Tpex(ha3HbIC;

-110 coco0y YCTaHOBKHM: CTallMOHApHbIE U nepeHocHble. [Ipu ycranoske Y311
BO BBOJIHOM 3JIEKTPOIIUTKE OOECIEUMBACTCS 3allluTa BCEH 3JIEKTPOCETH U BCEX
3JIEKTPONPUOOPOB, MOAKIIOUEHHBIX K Hell. [lepenocubie Y3II npumenstorcs, korna
€ro yCTaHOBKa B IIIUTKE 3aTPyIHEHA UIIU HE0OXO0IMMO 00ECIeUUTh 0COObIE HACTPONKHU
110 HAMPSKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B nHacTosmee BpeMs CymIECTBYIOT YCTPOMCTBA 3aIUTHI OT MEPEHANPSKEHUS C
KOMOMHUPOBAHHOM 3alIUTON, TaK HA3bIBAEMbIE BOJIbT-aMIIEPHBIE peJie, KOTOPHIE
KOHTPOJMPYIOT KPOME HAIPSDIKEHUs CETH, €IIe U TOK B CETH, 3alIUIIAs TEM CAMBbIM
CeTh, KaK OT IEPEenajgoB HANPSLKEHUSA, TaAK U OT MEPETPY3KH, T.€. JONOJHUTEIBHO
BBITIOJTHSET (DYHKITMIO OTPAHUYUTEISI MOIITHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCIeunBaeT 3aluTy CETU
OT KOpPOTKOTO 3aMbIKaHUSI WU HE MOXET 3aMEHUTh COOOH aBTOMAaTHYECKUM
BBIKJIFOYATENb.

Baxwnoi1 xapakrepuctukont Y3II sBiseTcs HOMMHAIBHBIN TOK.

HoMuHanmpHBIN TOK — 3TO TOK, KOoTOphi Y3II cmocoOHO mpoIryckaTh depe3
ce0s1 B TEUCHHE JNIMTEIHLHOTO BPEMEHU COXPAHSIs IPU 3TOM CBOIO pabOTOCTIOCOOHOCTb.
CrangapTHeIMH, HanOOJIE€ PACTIPOCTPAHCHHBIMU 3HAYCHHUSIMU HOMHUHAJIBLHOTO TOKA
V3II aensrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunansneiii Tok Y311 onpenensercs Mo CyMMapHOMY TOKY Harpy3Kd WU
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3AIIUIIAEMYIO CETb.

[TonyuuB paccunTaHHOEe 3HaueHUE TOKa, BbIOMpaem Y3II ¢ Ommxaimmm
OOJBIIIMM CTaHIAPTHBIM 3HAYCHUEM HOMHHAIBHOTO TOKA.

Heobxoaumo yuuthiBath, uto Y3II He 3ammumiaeT 3JIEKTPOCETh OT TOKOB
Heperpy3ku M TOKa KOPOTKOIO 3aMblKaHMsi, mo3tomy camo Y3II momkHO OBITH

3allIMIICHO OT HHUX YCTAHOBJICHHBIM IIOCJICAOBATCIbHO C HHM aBTOMATHUYCCKUM
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BbIKIO4areneM. [loaromy HomuHanbHbIN TOK Y311 HEOOXOAMMO NPUHUMATE UCXOS
Y3 HOMHHAJIBHOTO TOKa aBTOMATHYECKOTO BbIKIIOYaress. IIpu 3ToM HOMUHaIBHBIHI
Tok Y3II nomkeH ObITh OOJbINE WM PaBEeH HOMHHAJIHLHOMY TOKY YCTaHOBJIEHHOTO
JI0 HETO aBTOMAaTHUYECKOr0 BBIKIIOYATEIS.

V311 MOryT UIMETh HECKOIBKO HACTPOEK:

- ycraHoBKa mnopora cpabateiBanus Y3II mo makcuManbHOMY 3HAYEHUIO
HanpsokeHuss (Umax) - ycTaHaBIMBAaeT MAaKCHUMAJIbHO JOIYCTMMOE 3HAYEHHE
HANpPsDKEHUS. DJIEKTPOCETH, IMPEBBIIIEHUE KOTOPOrO MPUBEAET K OTKIIOYEHUIO
Harpy3Ku;

- ycTaHoBKa mopora cpaOateiBaHug Y3Il 1mo MHUHMUMaIbHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MUHHUMAJIBHO JIOIYCTUMOE 3HA4YECHHE
HAIIPSDKEHUS. DJIEKTPOCETH, CHIDKEHUE HANpPsDKEHHUs HIDKE JIaHHOIO 3HAYEHUs
IPUBEAET K OTKJIFOUECHHUIO HAIPYy3KH;

- YCTAaHOBKAa BPEMEHM 3aJ€P’KKU BKIIIOUEHMS — Bpems, depe3 kortopoe Y3II,
MIOCJIE OTKJIIOYEHUS Harpy3KH, IOBTOPHO €€ BKJIIOYUT IPH BOCCTAHOBIICHUU 3HAUYCHHUSI
HaIlpsDKEHUS CEeTM B YCTAHOBIICHHBIX Mpenenax. Bpems 3aaepXKu BKIIOUEHHS

AIEKTPONIPUOOPOB BHIOUPAETCS B COOTBETCTBUM C PYKOBOJICTBOM IO SKCILTyaTalUU.

Hszmarop Y W L

BHJIIOYeHHA IIOOKJIIOYIeHHUA

o 2208 4 4 5 5 . mmaTag|lA peJIe.
HATPYSKH.
iy (el (i S

B 7 B 20y

contro

Brixmiogarems KOHTPOJIA
MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

TpexpaspagHemt
Brixmouaress xouTpOIa HHIAKATOP.

MHHHAMAJBHOTO HAIIPpAKEeHHAA.

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

Perynarop sanepxinm
BpeMeHH aBTOMAaTHYIEeCKOIo
BKJIIOYEeHHA IIOCJIe ABAPHH. 220

Perynarop maxcuMambHOTO

—_———
5 230 HAOpPAKEeHNA OTK/IIOYCHHA.

Peryna’rop MHHHMAJBEHOTO
HaOpAXeHHA OTKJIIYeHHA.

Kaemyer mogrmogenna
HarpysKH

Pucynox 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alTUTHI OT MIEpEeHANPsDKEHUs (pere
HaIpsHKEHUS )
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KonuyecTBo U crnocoObl HACTPOMKK MOTYT OBITh Pa3JIMYHBI ISl PA3HBIX TUIIOB
V3II. O6wiuno, Hactpoiika Y3II ocymiecTBisercss ¢ MOMOIIbIO TMOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE almapaTtoB 3alllUThl AJIEKTPUUYECKOM CETH IO OTKIIOYAIOIIeH
CIIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOMXHOCTSIX OTKIIOUEHHUS Pa3TUYHBIX
amnraparoB 3allUThl JJIEKTPUYECKHX Leneil. B Hacrosmee Bpems, €CTb MHOIO
KOMOMHHMPOBAHHBIX YCTPOUCTB 3aAIUTHI ANEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
ce0e HECKOJbKO 3alUTHBIX (QYHKIUH. 31eCh MBI PACCMOTPUM HE KOMOHMHUPOBAHHBIC
anmapaThl 3alUThI, BRIMOIHSIONINE TOIBKO OJHY (QYHKIIHUIO.

IIprunHaMu IOXapoB OT JJIEKTPOYCTAHOBOK MOTYT SBJIATHCS: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKM yTEUKH, JyroBele MpoOou  (MCKpEHHeE),
IIEpEHAIPSIKECHUE.

JIns  3amuTBl  DJIEKTPUYECKHX CETEW, B HACTOSIIEE BpEMs, SBISIIOTCS
oOsi3atenbHbIMU K TipuMeHeHnio AB u Y]IT. Otu annapatsl 3apekoMeH10Bau ceOs
KaKk HaJexHble U  SPQPEKTUBHbIE CpPEACTBA  MPEAOTBpALLEHUS  I0OXKapOB
OT DJIEKTPOYCTAHOBOK.

AB 3ammmaer 3JIEKTPUYECKYHD CEThb OT TOKOB KOPOTKOIO 3aMbIKAHHS
Y TIEPErPY30K IEKTPUUECKON CETH.

VAT 3ammimaer dJIEKTPUYECKYH0 CeThb OT II0XKAapoB B pPE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

Crnenyer OTMETUTB, YTO B HACTOSIIEE BPEMsI 3alUTy OT MHOTMX HETaTUBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3TOPaHUE B  JJIEKTPUUECKUX  CETSAX, BMECTE
c npuMmeHenueM AB u Y/IT, oTyacTu pemaroT oprann3aiOHHBIMU MEPONIPUSATHSIMU,
IIPOU3BOIUMBIMM Ha JTAIle NPOCKTUPOBAHUS IEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U [IpH SKCIUTyaTaluu. Vcrnonb3yroTest Takue Mephbl, Kak 3a3eMIICHUE, YKIalKka Kabens
B KOpo0Oa, YBEIMYEHHE PpACCTOSHUA MEXIy MPOBOAHMKAMH, MPUMEHEHUE
CHEIUATBHBIX COCAUHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W 1p.) U T.A. s
3aIIUTBl OT MEPETPY30K MNPOU3BOAAT IMPABUIBHBIA PACUYET JIIEKTPUUYECKHX CETEU
Y Harpys3KH.

Onnako AB u YT uznauansHO HE OBLIM TTPEIHA3HAYCHBI JIJIST PACTIO3HABAHUS
VCKPEHUS U OTKJIIOYEHHUs LIENHU B CiIydae ero nossieHus. VIckpenue He pacro3HaeTcs
AB nmu YT, nOCKONABKY NPU UCKPEHNUH HE MPOUCXOAUT HU YBEIUYEHUE CPEIHETO

SHAYCHHSA TOKA B OCIIM, HU €ro YTCUKa Ha 3C€MJIIO.
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[Ipy mnocrenoBaTelbHOM HUCKPEHUM IMIOJHOE CONPOTHBIIEHUE «ILIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KU U JIEPKUT ITOT TOK HUYKE NOPOra OTKIFOUECHUS
AB. CoOTBETCTBEHHO, 3TH CpPEJCTBA 3AIUTHI OT HEraTHUBHOI'O JEWUCTBHS BBICOKOIO
3HaYeHUs] TOKa He cpabarbiBaioT. [lpu mapamiensHOM HCKpEeHUH Mexay (as3oi
U HEWUTpaJdbHBIM NPOBOJOM TOK OIPAHWYEH IIOJHBIM COIMNPOTUBICHUEM LIEMU
u cpabateiBanue AB u YT 3aBUCUT OT CTeNIEHU UCKPEHHUS, OJHAKO B MOJHON Mepe
HE rapaHTUpPYeTCs.

CoOOTBETCTBEHHO, PEIICHHE 33/1a4d PACTIO3HABAHUSA MCKPEHHUS U 0OecreueHus
3aIUTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, TOJKHO 00€CIIEYMBATHCSI HOBBIM THIIOM
yYCTPOMCTB, (YHKIIMOHATHPHO M TEXHUUYECKH OPUEHTHPOBAHHBIMU HA TAKyIO 3a/auy.
Takum yctporictBom siBisercst Y 311

V3AII 3amumaer 3IeKTPUYECKYH0 CETh OT I10KapOONACHOTO IMPOSIBICHUS
JyTOBOTO IPOOOST (MCKPEHMS).

Eme oanum  QakrtopoM, KOTOpPBI MOXKET TMPUBECTH K  MOXKApPY
OT 3JEKTPOYCTAHOBOK, SIBIIAIOTCS KOJEOAHWS HAMpPSHKEHUS 3JIEKTPUYECKOW CETH.
[Ipudem, OIMacHOCTh MOYKET HECTH KaK IOBBIIIEHHOE HAIIPSDKEHUE, TaK U TOHM)KCHHE
HaIPSDKEHUS.

AB, YAT, Y3AII "He 3amuIaroT 3JeKTPUIECKYIO CETh OT OMACHBIX KOJICOaHUI
HaIpsDKEHUS CeTU. DTy 3aaady BeimonHseT Y311

V311 3amuuiaeT 3JIeKTPUYECKYI0 CeTh OT KOoJIeOaHUM HaIpsKEHUs, KOTOpPbIE

MOTYT PHUBECTH K BBIXOJy U3 CTPOS JIEKTPOMPUOOPOB M MX BO3TOPAHUIO.

DYyHKIUOHAJIbHbIE BO3MOKHOCTH aMNMAapaToB 3alUUThl JJIEKTPUYECKHX
ceTen.

Ta0muma 2
O yHKIIMOHAIBHBIC BO3MOXKHOCTH aIlllapaToB 3aIUThI JICKTPHUUYECKUX CeTeH

Anmapar 3aIuThI
Yerpoiicrso YcrpoiictBo
ABapuiiHblii . YerpoiicTBO 3a1IUTHI | 3alIUTHI OT P
KAM ABTOMATHYECKHIi 3allMTHI OT
p aup¢pepeHInaIbLHOro AyroBoro
BBIKJII04YaTe b (AB) nepeHanpsKeHns
Toka (YT) npoodos
(V3II) (Y31D)
He
Kopotkoe O0ecneunBaer He oGecneunBaer He oGecneunBaer
3aMbIKaHHe 3aIUT 3aIIUT obecnetusaet 3aIIUT
y Y 3aLIUTY Y
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Anmapar 3a1MThl
Yerpoiicrso YcerpoiicTBo
ABapHiiHbIii . YCTpoiicTBO 3aIUTHI |  3aIIMTHI OT p
p— ABTOMATHYECKUIA 3alUTHI OT
p auddepeHunAIBLHOTO AYroBOro
BbIKJIIOYATEb (AB) nepeHanpsiKeHust
Toka (YT) npooost (V3I)
(Y3AID
He
ObecnieunBaet He obecnieunBaet He o6ecnieunBaet
[leperpyska S - obecrieunBaeT -
y Y 3aMUTy Y
He
He oGecneunBaer OO6ecneunBaer He oGecneunBaer
VYTeuka Toka sammT - obecrieunBaeT -
Y y 3aMUTy Y
Hyrooit
po0oii He obGecneunBaer He oGecnieunBaer O6ecneunBae | He obecnieunBaer
noclea0BaTe 3alUTY 3aIUTy T 3alIUTY 3aIUTy
JIbHBIN
He B monHo# Mepe
Jyrosoit oOecrieunBaeT 3aluTy.
po0oi MosxeT cpaboTaTh He oGecnieunBaer O6ecneunBae | He oOecnieunBaer
MapajuIeIIbHBI CJIMIITKOM TIO3THO 3aIUTY T 3alUTY 3aIUTY
i (pu OrpaHUYEHHOM
toke K3)
He B mosnHoO#M Mepe He B nmonHoM Mepe
. o0ecrieurBaeT 3aIiuTy. obecrieunBaeT
yrosoit
0060i MosxeT cpaboTaTh 3aIuUTYy. O6ecneunBae | He oOecnieunBaer
Hai MO CJIAIITKOM TI03THO Mosxer He cpaboTaTh T 3alIUTY 3aIUTY
(pu OrpaHUYECHHOM (Ipu UMITYTLCHOM
toke K3) XapakTepe UCKPEHMs])
He
ITepenanel He obecneunBaet He obecneunBaet Oo6ecneunBaer
HaPSDKECHUS 3aIIUT 3aIUT obecneumBacT 3aIUT
P y y 3ammTy y

U3 Ta6.]'H/II_II)I 2 BHUAHO, YTO HHM OAMH H3 allllapdaTOB 3alllUTbl HC 3alIHUINACT

AIEKTPUUYECKYIO CETh OT BCEX BO3MOJXKHBIX aBapUMHBIX PEKUMOB. {51 oOecrieueHus

MaKCUMaJILHOU

anmnaparbl

3alIINThI

3aIlMTHI,

paboTatolue Ha

HEHUCTIPABHOCTH JJIEKTPUUYECKON CETH.

OoOHapyX)eHue

pa3HbIX

BHGKTqueCKOﬁ CCTHU uenecoo6pa3H0 HCIIOJIB30BaTh

MPU3HAKOB

[Tpumenenue Y3/II1 n Y3II He oTMeHSET HEOOXOAMMOCTH HCIIOIb30BaHNs AB

u YT.

Takum o00pa3om, eciaum paccMOTPETh BapHaHT MCIOJb30BaHHUS BCEX BHUIOB

3aIIUTHI AIEKTPUYECKON CETU OTACIIBHBIMU YCTPOUCTBAMHU (BBIMOTHSIOIIMMHU TOJIBKO
0JIHY (YHKIIUIO), TO HEOOXOIMMO YCTAaHOBUTH YETHIPE pa3HbIX alllapara 3amuTthl: AB,
YAT, Y3AII, Y3II.
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B Hacrosiiee Bpemsi pacrpocTpaHeHbl KOMOMHUPOBAHHBIE anMapaTthl 3alUThl,
KOTOpbIE OOBEIUHAIOT B OJHOM KOPIIyCE€ HECKOJIbBKO YycTpoiicTB. Hampumep,
muddepeHnranbHble aBTOMAThI, KOTOPble O0BEAUHSAIOT (DYHKIIMM aBTOMATUYECKOTO
BBIKJTIOYATENIS U YCTPOMCTBA 3auThl AuddepennnanbHoro Toka. KomOnHupoBaHHbIe
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATH U YIPOCTUTH MPOEKTHPOBAHUE U MOHTAXK
AIEKTPUYECKUX IIUTKOB.

TepMonHIUKaTOPBLI

Onnoit u3 Haubosee pPacIpOCTPAHEHHBIX IPUYUH [10KapoB
OT DJIEKTPOYCTAHOBOK SIBJIIETCS TEPErpPeB KOHTAKTHBIX COCAWHEHUW U JPYTUX
aneMeHToB. IlokapoomacHble pEeXKUMbl  BO3HUKAIOT — BCJIEJACTBUE  OOJIBIIOrO
IIEPEXOTHOTO CONPOTHUBIICHHUS, & TAKKE IEPETPY30K.

TepMOMHAUKATOPHBIE MaTepuaibl IPEAHA3HAYEHBI JUI1 BHU3YAIBHOIO WIIH
doTorpauueckoro KOHTPOJSI MU U3MEPEHHUS TEeMIIepaTyphl, T.€. PEe3yIbTaThl
U3MEPEHUN MOXKHO IIPEACTAaBUTh B BU3YAIIM3UPOBAHHOM BUJIE.

[Ipy  mocTMXKEHMHM MaKCHMMaJIbHOM TEMIIEpATypbl TEPMOWHAUKATOPHBIN
MaTepuaj pacIuIaBIseTCss 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMOUHIUKATOPBI MOXXHO HCIIOJIB30BaTh Kak JIOKa3aTelbCTBO  (hakTa
JNOCTHIKEHHUsT  OIPEINEICHHOM MAaKCUMAJIBHOW TeMmIepaTrypbl, T.K. PE3YJIbTaThbl
U3MEPEHMUS SIBIISIFOTCSI HEOOPATUMBIMHU.

Meron wW3MepeHHs TEMIIEpaTypbl C [OMOLIBIO  TEPMOMHIMKATOPHBIX
MaTE€pUAJIOB OTJIHMYACTCS IPOCTOTOM, 3KOHOMUYHOCTBIO, MaJOM TPYILOEMKOCTHIO,
BO3MOYKHOCTBIO ONEPATUBHOIO TOJIYYEHHsS] JOCTAaTOYHO MOJHOW HH(pOpMauuu
O TEIJIOBOM PEXHUME JIEMEHTOB JIEKTPOOOOPYI0BAHUS.

TepMOMHAUMKATOPBI HMMEKOT HECKOJIBKO WCIOJHEHUNA: TEPMOUHAUKATOPHBIE
HAKJIEMKA U TEPMOUHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh 1IBETOBOr0O Mepexoaa OO0ECrevyrBaEeT JErKoe paclo3HaBaHHE
aBapUIHOTO MEpPETpeBa.

TepMOMHIMKATOPBI COXPAHSIOT CBOM IIBET U MAPKUPOBKY Ha IMTPOTSIKEHNUH BCETO
CpOKa CITy>KOBI.

TepMoUHIUKATOpHBIE ~ HAKJIEHKH  NPENCTABIAIOT  COOOM  MOMJIONKKY
Ha CaMOKJICSIIEMCS OCHOBE C HAHECEHHBIM TEPMOWHAMKATOPHBIM MOKPBITHEM.
MartepuanioM MOMJIOKKA MOTYT ObITh Oymara, ¢oyibra Wid NOJIMMEpHas IUICHKA.
Jns npenoxpaHeHuss TEPMOMHAMKATOPHOTO MOKPBITHUS OT BHELIHHMX BO3JCHCTBUU
MMOBEPXHOCTD U3/EJIUSA MOKPBIBAIOT 3AIUTHOM IIEHKOM.
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[Ipu nocTwkeHUU 3aJaHHON TeMmIepaTypbl WHIWKATOP HEOOpPaTUMO MEHSET
CBOM IIBET.

TepMouHUKATOPHBIE HAKJIEHKH MOTYT OBITh Pa3IMYHOTO pa3Mepa U (HOpMBI,
B 3aBHCHUMOCTH OT 3aJ]a4ll UMETh Pa3HBIA MOPOT CcpabaThIBaHMsI, UMETh HECKOJIBKO
TEPMOYYBCTBUTEIILHBIX METOK C Pa3HbIM IIPEACIOM CpadaThIBaHUSI.

TepMouHIUKATOPHBIC HAKICHKNA MOTYT OBITh OJTHOMO3UITMOHHBIMH, T.C. UMCIOT
OJIHY WHJWKAIIMOHHYI0 METKY W MHOTOIIO3MIIMOHHBIMH — MMEIOIIHNE HECKOJBKO
WHJIMKAIIMOHHBIX METOK, HACTPOEHHBIX Ha pa3HbIE TEMIIEPATYPHI.

Ao
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Pucynox 13. I[IpumMeps! TEpMOMHIUKATOPHBIX HAKJICEK Pa3TMIHBIX
MPOU3BOIUTENECH

[IpyuMeHEeHNE OMHOMO3UIIMOHHBIX TEPMOMHIUKATOPHBIX HAKIIEEK ITO3BOJISIET
KOHTPOJIMPOBATh MAKCUMAJILHYIO TEMIIEPATypy Ha JIEMEHTE JIEKTPOOOOPY0BAHUS.

[IpumMeHeHne MHOTOMO3UIIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK MO3BOJISIET
ONIPEIEIISTh TeMIIEpaTypy 3JIEMEHTA AIEKTPOOOOPYTOBAHUS KakK
cpeaHeapupMEeTHIECKOe MEXKy MOCIeIHe METKOM, M3MECHHBIIIEH I[BET, U TIEPBON —
HE U3MCHUBIIEH.

TepMOUHAMKATOPHBIE KPACKH, B OTJIMYUE OT TEPMOMHAMKATOPHBIX HAKJIEEK,
MOXXHO HAHECTH Ha TIOBEPXHOCTH WJIM DJEMEHTBl  AJIEKTPOOOOpY10BaHUS,
HEIOCTYIIHbIE JUISI YCTAaHOBKA TEPMOUHAMKATOPHBIX  HAKIEEK, HAIPUMED,
IpU  CIOKHOW KOHQUTYpAllMd WJIA OTPAaHUYCHHOM TPOCTPAHCTBE BHYTPHU
AIEKTPUYECKUX IUTKOB. Kpacku MOKHO HAHECTH HA IOBEPXHOCTh KOHTPOJIUPYEMOTO
anemMeHTa Oojiee TOHKMM CJIOEM, B pe3yJbTaTe€ dYero BO3pPACTa€T CKOPOCTh

cpabaThIBaHUS.
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Pucynok 14. [Ipumep UCTIOTHEHUS] TEPMOUHANKATOPHBIX KPAaCOK

TepMOUHUIUKATOPEl TMPUMEHSAIOTCS JJII  KOHTPOJISI TEIJIOBOIO  pexuMa
AJIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMouHAUKATOPBl NPUMEHSAIOTCS JUIsl  OOHApy)XEHHUs U PErucTpaluu
NIEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHUS WM 3JIEKTPONPOBOAKH, B MEPBYIO
ouepelib, BOJIN3H IEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCIUHEHUH.

TepMonHarKaTOpbl HE TPEOYIOT CHELMATBHOTO TEXHUUECKOTO 00CTYKUBAHUSI.

3ammre TOAJeXKaT  BJIEMEHThl  3JIEKTPOOOOpYAOBaHMS, ISl  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTAHOBJIEHbI HAMOOJBIINE JAOMYCTUMBIE
TEeMIIepaTypbl HarpeBa, a TAKXKE AIEMEHTBI JIEKTPOOOOPYA0BAHUS, IEPETPEB KOTOPHIX
MO>KET MPUBECTH K aBapUU WM BO3TOPAHUIO (HE3aBUCUMO OT HAJIMYUS TPEOOBAHMIA
HOPMATHUBHBIX JOKYMEHTOB).

TepMOUHIUMKATOPBl ~ HAHOCAT  HA  DJIEMEHTBl  3JEKTPOOOOpYAOBaHMS,

MMOJICKKAIMKUC KOHTPOJIIO TCINIOBOI'O COCTOSHUA.
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Pucynox 15. [Ipumep ncnonap30BaHMs TEPMOMHANKATOPHBIX HAKJIEEK JJIsI KOHTPOJIS
TEMIIEPATYpPbl KOHTAKTHBIX COCINHEHUN

[Topor cpabaTbiBaHHsS TEPMOMHIUKATOPOB BEIOMPAETCS UCXOAs U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAalUMW JJIi  KOHKPETHOIO  DJIEMEHTa
AJIEKTPOOOOPYIOBaHUS, TEXHUYECKUX XapaKTEPUCTUK U  PEXKHUMOB  padOThI
AIEKTPOOOOPYTOBAHUS.

Tak Kak TEPMOMHAMKATOPHI HE SBISIIOTCS BOCCTAHABIMBAEMBIMU HM3EIHSIMU,
MOCJIE PErucTpaluyd HMHU IeperpeBa cpabOTaBUIME TEPMOMHIAMKATOPHI MOJJIEKAT
3aMeHe Ha HOBBIE.

HeoOxoaumMo KOHTpPOJIUPOBATH CPOK HCIOJIb30BAaHUS TEPMOMHANKATOPOB.
[Tpu ucTedeHnun cpoka UCTOIb30BaAHUSI, TEPMOUHAUKATOPBI HEOOXOAUMO 3aMEHHUTh Ha
HoBbI€. [locse 3aMeHbI cienaTh OTMETKY B JKypHAJIe.

TepMOUHIUKATOPBI SABJISIFOTCS HEBOCCTaHABIIMBAEMbIMHU U
HEPEMOHTONPUTOAHBIMK  M3AenusiMu  (HokpbiTusiMu).  Ilpu  cpabarbiBaHuU
TEPMOUHANKATOPA, €r0 CIEAYET YAATUTh U 3aMEHUTh Ha HOBOE M3/eTue (TIOKPBITHE).
OxpammBaHr€e TEPMOUHIUKATOPHBIX METOK B PE3YyJIbTAaTE BO3JICUCTBUS TEMIIEPATYPHI

HEoOpaTUMo.

TepMocucrembl
TepmocucTeMbl TpeAHA3HAYEHBI IJI1 PAHHETO aBTOMATHYECKOTO OOHAPYKECHUS
MOXKApPOOMNACHBIX CHUTYAllMK, BO3HUKAIOUIMX BCIEACTBUE MEPErPEBA DBJIEMEHTOB

AIIEKTPOYCTAHOBOK: KOHTAKTHBIX COEIMHEHUH, MPOBOAOB, Kabenel (B T.4. KOHUEBOU
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apMaTypbl) W IIHH, SJCKTPUYECKUX amnmnapaToB, BBOJHBIX PaCIPEACITUTEIBHBIX
mKagoB, IIUTOB C O3JIEKTPOOOOPYIAOBAaHHEM, WHOTO 3JICKTPOOOOpPYAOBaHUS
U WX DJJEMEHTOB, TJI€ BO3MOXXHO TPEBBIIICHUE TEMIIEPATyphl 000PYIOBaAHUS
B HEIITATHOM peXUMe PaOOThI WU TIPH MOSBICHUU JedeKTa.

CucteMpl OCYIIECTBIISIIOT HEMPEPBIBHBIM KOHTPOJIL TEMIIEPATyphbl HArpeBa C
CUTHAJM3aIlMell 0 MPEBBIIICHNH YCTAaHOBJICHHBIX MIOPOTOB M Tepeaadeii nHhopManum
Ha MYJIbT IEHTPAIM30BAaHHOTO HAOIOCHHSI, T/I€ OCYIIECTBISICTCS MTPUEM TPEBOKHBIX
W3BEIICHU 00 0OHAPYXKEHHBIX MEPErpeBax C MaTIYUKOB, OTOOpaKeHHUE (MHIUKAIIHS)
COCTOSIHUS U PETHCTPAIINS COOBITUH.

Tepmocuctremamun ~ MOTYT  OBITh  OOOpPYAOBAaHBI  DJEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JJOKYMEHTaMHU yCTaHOBJIEHBI HAaUOOJbIIIAs JOMyCTUMAs
TeMIiepaTypa Harpena, a  TakKxke AJIIEMEHTBI AIEKTPOOOOPYIOBAHUS

Y DJIEKTPONPOBOJIKH, IIEPETPEB KOTOPBIX MOXKET NPUBECTH K aBaPUHU WIA BO3TOPAHUIO.

Pucynox 16. [Ipumep cuctemsl, COCTOAIIEH U3 TEPMOAKTUBUPYEMOM
ra30BbIICIISIONICH HAKICHKN U CHIEIUATN3UPOBAHHOTO Ta30BOT0 JIATYMKA

B kxauecTBe yCTpOWCTB OOHApy>KE€HHs MPEBBILIECHUS TEMIIEPATypbl B pPa3HbIX
CHUCTEMax MOTYT BBICTYNaTh pa3jiuuHble NaTyuku. Hanmpumep, TepMoakTUBHpyEMbIE
ra3oBbIACIAIONINE HAKJICHKHW, MpPU HArpeBaHUM KOTOPBIX [0 ONPEIACICHHOU
TEMIIEpaTypbl BBIIEISETCS CUTHAIBHBINA Ta3, YJIaBIMBAEMbIH CHELUUATU3UPOBAHHBIM
ra3oBbIM JAaTYUKOM, MEPEJAIOIIUM CUTHAI O NEPErpeBE€ Ha KOHTPOJILHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTAKTHbIE MH(PpPAKpAcCHbIE HATUYUKH; NATYUKH TEMIIEpPaTyphl,
yCTaHaBIIMBAaEMbIE HEMOCPEJICTBEHHO Ha KOHTPOJIUPYEMbI AIEMEHT

AIEKTPOOOOPYI0BaAHUS.
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1. Ob6epHUTe HaKNeKN BOKPY KOHTAKTOB

WnycTtaHosute ra3oBbli AaTunK
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CNELMANU3NPOBAHHbIV KOHTPOJIbHO-MPUEMHOE
FA30BbIN JATHUK YCTPOUCTBO

70°C 100°C

3. BaBapuiHOW cuTyauun Haknelka Bbigenaer

2. Tlpu HarpeBaHUM NHAVKATOPHbIE CUrHaNbHbIV a3, KOTOpbIN GUKCMpyeTca
MeTKU Heoﬁpammo M3MEHAKT uBeT AaTYNKOM

ar 1 ar 2 IHar 3
l"azorenepupyromue [Ipu narpeBanuu Boiie 50 B aBapuiiHOl cuTyanuu, Korja
HaKJIeWKy, pasmenieHHble HA — 90°C  MHAMKATOpHBIE TEMIlepaTypa IOAHUMAETCS BBIIE
CWJIOBBIX  KOHTAaKTaX, a METKHU HeoOpatumo  100°C, HaKJIeHKa BBIJICIISACT
TaKXe CMOHTUPOBAHHBIM MEHSIOT CBOU LIBETA CUTHAJIbHBIN ras, KOTOPBIN
ra3oBbli JTaTYUK B (duKCHpyeTCsT Ta30BBIM JaTYUKOM.
3JIEKTPOLIUTKE JlaTuuk nepenaeT CUrHaji TPEBOTH U /

WM OTKJIFOYACT ITMTaHHUC

Pucynoxk 17. [TomaroBas cxema pabOThl CUCTEMbI HEITPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BbIIACISIONICH HAKIICUKH

" CIICHHUAJIN3UPOBAHHOI'O I'a30BOI'0 JaT4YHKa

KpOMe TOro, TCPMOCUCTEMBI MOJKHO MCITIOJIB30BATh KaK CUCTCMbI MOHUTOpPHUHIA

MO’KAPHON 0€30MaCHOCTH 3JIEKTPOYCTAHOBOK, 3a CUET PAaHHEr0 OOHAPY>KEHUS TOYEK

Ype3MEpHOro HarpeBa, 3aJ0Jro 10 Hayajga TEPMUYECKON NeCTPYKIUU H3OJIALHUH

B MCCTaX YCTAHOBKH JATYUKOB.

Pucynok 18

. I[Ipumep crcTeMbl MHOTOKaHAJIBHOTO O€CKOHTAKTHOTO
TEMIEPATYPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPUUECKHUX
JATYMKOB
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Pucynox 19. [Ipumep UHTEIIEKTYaTbHOM CUCTEMBI KOHTPOJISI TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUM Ha OCHOBE PACIPEACIICHHOTO
JaTYMKA TEMIIEPaTyPhI

Teni0oBU3MOHHAS IMATHOCTHKA

B OCHOBE TEIUIOBU3MOHHOM JUArHOCTUKHM JIEKUT TEIUIOBOW  METON
HEPa3pylIAOMIEro KOHTPOJsS, T.€. TEIUIOBU3HOHHBIE OOCIEAOBAHUA C LEJBIO
BBISIBJICHUSI TOXApOOIMACHBIX YYaCTKOB M Y3JIOB B  3JEKTPOOOOPYAOBAHUU
U DIIEKTPOIIPOBOJKE.

B kayecTBE TEXHUYECKOTO CpEACTBAa TEIUIOBU3MOHHOW JIMarHOCTHKHU
MIPUMEHSIETCS TEIUIOBU30P. TEIIOBU30pP — 3TO ONTUKO-3JIEKTPOHHBINA U3MEPUTEIBHBIN
npuodop, padoTaromuii B ”HPpaKpacHO 00IaCTH 3JEKTPOMArHUTHOTO CIIEKTPA.

Pucynoxk 20. [Tpumep nmpoBeaeHNs TEIIOBU3MOHHOTO KOHTPOJIS dNIeKTpoikada
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Kpatko MeTon TEmioBHU3MOHHOM JIMAarHOCTHKU MOKapHOM 0€30MacHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHHUS MOXKHO OIHKCATh CIEIYIOIMIMM OOPa3oM.
Kaxnpiii 00beKT uMMeeT Temmeparypy, NpUYeM B pa3HbIX TOYKAaX OHA pasHas.
Kak npaBuiio, OTKJIOHEHUE TEMIIEPATYPHI B TY UM UHYIO CTOPOHY CBUAETEILCTBYET O
KaKOM-TO HEOJHOPOAHOCTH, JiepexTe. TernnoBu30p Kak BUAEOKaMepa OXBATHIBAET BCIO
naHopaMy OOBEKTa, BBIBOJUT HA JKpaH W (PUKCHPYET B TAMSITH BECh CIICKTP
€ro TemIeparyp, npeodpasys B TepMOTrpaMMy, T.€. KAPTUHKY TeMIEeparyp, KoTopas
HAlTOMWHAET HEraTWB I[BETHOM (oTrorpaduu, TA€ KaXAbIA OTTECHOK I[BETa
COOTBETCTBYET ONPEJICICHHON TeMIepaType.

HeocropumbiMi ~ TIpeWMyIeCTBaMH  TEIIOBU3MOHHOTO  0OCIE0BaHUS
SBJIIOTCS: OOBEKTUBHOCTh M TOYHOCTb IIOJYYaeMbIX JaHHBIX, O€30MacHOCTb
(mpumeHsieTcs OCCKOHTAKTHBIN METO/), HE TpedyeTrcs OTKIIFOUEHHUE
AIIEKTPOOOOPYIOBaHUS U MOJTOTOBKH padouero mecta. OqHako, /s 601ee TOYHOro
TEIJIOBOT'0 KOHTPOJISI HEOOX0IMMa Harpy3Ka Ha 3J1eKTpoodopynoBanus He MeHee 70%,
u He MeHee 1 wyaca pabGotel. Ilpu »>TOM MeTOa BBICOKOMPOU3BOJUTENIEH,
K TOMY € OH Ja€T BO3MOXXHOCTb IMPAKTHUUYE€CKH MTHOBEHHO, «C TIEPBOIO B3TJIANIAY,
yKazaTb MeCTO JiepeKTa, MpeaBAPUTEIBHO OINPEJCIUTh CTENeHb AePEKTHOCTH.
Kpome »TOoro wmeroj oTiMyYaeTcss MPOCTOTOM JIOKYMEHTHUPOBAHUS J€(PEKTOB
U BO3MOXHOCTBHIO OIpejeneHuss aeQeKToB Ha paHHEW CTaJud pa3BUTHSL.
OH MO3BOJISIET C JTOCTATOYHOM CTENEHbIO TOYHOCTH JUATHOCTUPOBATH COCTOSIHHUE
HE TOJBKO OTKPBITHIX 3JIEMEHTOB JJIEKTPOOOOPYIOBAHMS, TAKMX KaK KOHTAKTHBIC
COEIMHEHUS B DJIEKTPUYECKUX IIUTKAX M BBOJHBIX IIUTaX, HO U COCTOSIHUE PO3ETOK
Y BBIKJIFOYATEJIEH, KOTOPhIE 3aKPBITHI KOPIYCAMH, a TAKXKE JIEKTPUUECKUX MTPOBOJIOK,
BBITIOJIHEHHBIX PA3JIMYHBIMH CIIOCOOaMMU.

:38.57

E36.7

349

331
313
£ 29.4

£ 276

255

£ 239

221

20.28

Pucynox 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COEAMHEHUN C TEMIEpaTypHOU
LIKAJI0N
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CyTh TEMJOBU3MOHHOM JUArHOCTUKHM 3aKIIOYaeTcsi B OECKOHTAKTHOM
pErucTpallid TEMIIEPATypHOTO TIOJII Ha TOBEPXHOCTH OOBEKTAa HU3MEPUTEIHHOU
anmnaparypoi, MOCTPOCHUM M aHAJIW3€ TEPMOTpaMM C HCHojb30BaHueM OBM
Ui OOHapyXeHus W Kiaccupukauuud AepexToB W mpuHATUsA pemeHus. Hammuaue
nedekra MpU TaKOW JMAarHOCTUKE XapaKTepU3yeTCs aHOMAJIbHBIM TOBBIIICHHEM
TeMIlepaTyphl B 1€PEKTHON 30HE IO CPABHEHUIO C UCTIPABHBIMU 00JIACTSAMU.

VYcaoBuss ¥ MOpSAOK  MPOBEAEHUS  TEIJIOBU3MOHHOM  TUArHOCTUKHU
AKCILTYaTHPYEMOTO  3JIEKTPOOOOPYIOBAaHUS JKWJIBIX W OOIIECTBEHHBIX 3/IaHUN
YCTaHABIMBAIOT  METOAMYECKHEe  pexkomeHaanmuu [6]. OnHu  HampaBieHBI
HAa TNPOPUIAKTUKY TIOXKApHOH Oe30macHOCTH  3IEKTPOOOOPYAOBAHUS  HKHIIBIX
U OOIIECTBEHHBIX 3/1aHUN U MO3BOJIAIOT KOHTPOJUPOBATh U OLIEHHWBATH COCTOSIHUE
NOKapHON O€30MacCHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHUS, KOTOpBIE paHEE He
MOTJIM OBITH OOCIIEOBAHbI, TAKUX KaK: PO3ETKH, BBIKIIOYATEIH U DIEKTPHUUECKUE
IPOBOJIKH BBIMOJIHEHHBIX PAa3IUYHBIMUA CIOCOOAMH, YTO SBJSETCS AaKTyaJlbHBIM
MOMEHTOM B  00ylacTh  oOecnedyeHus] MOXKApHOH  0€30MaCHOCTH  KHJIBIX

n 06IH€CTBGHHI>IX 3JIaHUH.

[T=277°C]

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

C mnoMOlIbl0 TEMIOBU3MOHHOW JMATHOCTUKU BBISBISIOTCA KOHKPETHBIE
nedeKkTHble MecTa, TJIe 3a4acTyl0 JOCTaTOYHO 3aTSHYTh, 3aYUCTUTh, 3aMEHUTH
00JTOBOE COEAMHEHNE WIH NIEPEPACTIPECIUTh HArPYy3Ky U JedeKT OyIeT yCTpaHeH.

JlommyckaeTcst UICIIOJIb30BaTh APYrue METOAUKHN TEIJIOBU3NOHHOM TNarHOCTHKM,
ecnd o0JacTh WX MPUMEHEHHUS COOTBETCTBYET O00JIACTH MPUMEHEHMSI HACTOSIIMX

METOIMYECKUX PEKOMEHIALIN.
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B kaudecTtBe KpuUTEpHEB OLIEHKH IOXKApHOW O€30MaCHOCTU SJIEKTPUUYECKUX
U3JIeTU  MOXET OBIThb NPUHATO 3HAYCHUE TEMIIepaTypbl WM MPEBBIIICHUS
TEMIIepaTypbl, YCTAHOBJIEHHOE B CTaHAApTax Ha KOHKpeTHoe m3aenue. Kpome toro,
KPUTEPUU OLIEHKH TMOKapHOW O€30MaCHOCTH NpPH TEIUIOBU3HMOHHOM JHArHOCTHKE
NPUBECHBI B METOJIUYECKUX PeKOMEeHaanusx [6].

JlnarHoctuka aJeKTpOOOOPYI0BaHUS TEIUIOBBIM METOJIOM Hepa3pylIaroliero
KOHTPOJIs (TETUIOBU3MOHHAS IMATHOCTHKA) JOJKHA MPOBOAUTHLCS OpUrazoi He MEeHee
2 yenoBek. Bce unens! Opurapl TOKHBL OBITH aTTECTOBAHBI MO TEINIOBOMY METOMY
HEepa3pymamero KOHTpoJs. XoTs Obl OJuH PaOOTHUK JOJKEH OBITh aTTECTOBAH HE
Hke, yeM 1o Il kpanudukarmoHHOMY YPOBHIO TIO TETJIOBOMY KOHTPOJIO B CUCTEME
Pocrexnanzopa.

JUisi mpoBeNeHUs TEIUIOBU3MOHHOW JMAarHOCTUKHM MOTYT IIPUBIIEKATHCS
CTOPOHHHUE OPTaHU3AIMU, AKKPEIUTOBAHHBIE B YCTAHOBIEHHOM MOPSAJIKE HA TEIIOBOM

METOJ Hepa3pyIaromero KOHTPOJIL.
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