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BBenenue

Hona wyucma mnoxapoB, npousomenmux B Poccuiickon ®denepanuu oT
IIEKTPUUECKUXU3ACIUN U YCTPOUCTBB 3aHUSIX U COOPYKEHUSAX, OT OOIIEro 4ucia
MO’KAPOBB 3JaHUSIX M COOPYKCHHUSX OCTAETCS CTAOMIHHO BBICOKOW W COCTaBIISCT
oomnee34 %.

Haubombiee yncio moxapoB OT JIEKTPOOOOPYAOBAHUS €KETOTHO MPOUCXOAUT
Ha oOBeKTax »ujoro cexkropa. Mx mons cocrtaBisier nopsiaka 74 % or oOiero
KOJIMYECTBA MOKAPOB IO IEKTPOTEXHUUECKUM NPUUYUHAM.

OcHOBHas 4acTh MOTMOLIMX JIFOJAEH Ha MOXapax OT 3JIEKTPOOOOPYIOBaHHUS
INPUXOJNTCS Ha MOXKapbl B 3JaHUSAX U COOPYKEHMAX KWIOro cexropa — 94,8% or
o01ero yucia MNOTUOMIMX Ha TMOXapaxX, BO3HUKIIUX IO AJICKTPOTEXHUYECKUM
NPUYMHAM.

Cpenu BHIOB OOBEKTOB KHIJIOTO CEKTOpa HAMOOJBIIIEE KOJIUYECTBO MOKAPOB OT
ANEKTPOU3NICIUA M YCTPOMCTB €XKETrOJHO MPOUCXOJUT B OJIHOKBAPTUPHBIX U
MHOTOKBAPTUPHBIX JKWIBIX JOMax H cocraBimsieT okono 43% wu 33 %
COOTBETCTBEHHO.

B 3manusx u coopyXeHHsX OOIIECTBEHHOTO HA3HAUEHHUS JOJS TMOXKApOB OT
AeKTpooOOpyIOoBaHUS cocTaBmia Oosiee 52 % oT 00mmero 4mcia IO0XKapoB Ha
JTAHHBIX 00OBEKTAX.

Hounst 4duciia moruOmux JroAed Ha TMoxapax OT 3JIEKTpooOOpyJAOBaHUS B
00111eCTBEHHBIX 3/1aHusIX cocTaBuia 19,0 % ot o61iero yucsiaa moruodImMx Ha moxkapax
Ha JaHHBIX OOBEKTAX.

Pacripenenenust  3HaueHWd — TOKaszaTeleid  OOCTAHOBKA € TOXapamH,
npousomeqmmmu B Poccuiickonn @enepannu B nepuoxn 2016-2021 romos B xKuaom
CEeKTOpeU 3JIaHUSIX U COOPYKEHHUSAX OOIIECTBEHHOTO Ha3HAYEHMS, HCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISUIOCH  DJEKTPOOOOpYAOBaHUE, IO CyOBEKTam

Poccuiickoit @enepariuu npecraBieHbl B Tabauimax 1 u 2.



npousomenmumu B Poccuiickoit @enepanun B nepuoa 2016-2021 ronos B

Tadumnuna 1
Pacnpenesienue 3Ha4YeHUi MoKa3aTejaed 00CTAHOBKHU C MOKapaMH,

JKHJIOM CEKTOpe, UCTOYHMKOM BO3HUKHOBEHHSI KOTOPBIX SIBJISIJIOCH
JIEKTPo00Opya0BaHue, o cyobekTam Poccuiickoii @enepauun

Kou-Bo Toas IToru6mao Toas
PeiiTunr Cyobext PO 1105KAPOB, o > | PediTuHT Cy0bekT P® JII01ei, o i
el. ’ 4eJl. ’
1 MockoBckas 00J1acThb 16 861 7,63 1 MockoBckas 00J1acThb 740 6,71
2 Pecrrybmxa 8304 3,75 2 CBepiioBckas 00J1acTh 417 3,78
Bamkoprocran
3 YensibuHCKas 06IaCTh 6728 3,04 3 Pecry6maxa 382 3,46
Bamkoprocran
4 Upkytckas obnacTb 6 599 2,98 4 HpkyTtckas o0nacTb 358 3,25
5 JlenuHrpamckas o0JacTh 6456 2,92 5 JlenuHrpanckas o0nacTh 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacHosipckuii kpaii 342 3,10
7 KpacnHosipckuii kpaii 6017 2,72 7 HoBocubupckas obmacts 297 2,69
8 Kpacaomapckwuii kpaii 5905 2,67 8 Hinkeroposckasi 001acTb 275 2,49
9 CBepiioBcKas 00J1acTh 5696 2,57 9 Yensbunckas 001acTh 272 2,47
10 Camapckas 001acth 5573 2,52 10 PocToBckas o06iacTh 256 2,32
11 Pecniy6iinka Tarapcran 5400 2,44 11 Kpacromapckwuii kpai 244 2,21
12 HoBocubupckas obnactsb 5301 2,40 12 TroMmeHckast 001acTh 233 2,11
13 IIpumopckuii kpait 5164 2,33 13 ITepmckuii kpaii 232 2,10
14 KemepoBckast 00macTs - 4945 2.3 14 KemepoBckas o0macTs - 730 2,09
Ky3zbacc Ky3zbacc
15 Hwxeropozckast obiacth 4823 2,18 15 Camapckast 005actb 221 2,00
16 AunTaiickuil kpait 4 587 2,07 16 Pecnry6muka Tatapcran 214 1,94
17 PocroBckas o0nacth 4329 1,96 17 CapartoBckas 061acTb 204 1,85
18 XabapoBckuil Kpaii 3998 1,81 18 XabapoBckuit Kpaii 200 1,81
19 CaparoBckas 061acTb 3 864 1,75 Cpennee no cyonexram 195,8
Ypaasckoro @O
20 Boponesxckast o6nactb 3819 1,73 19 TBepckas obmacts 191 1,73
21 [lepmckuii kpait 3750 1,69 20 Bomnrorpazckas odnacts 185 1,68
22 Bonrorpazckas obmacts 3706 1,67 21 [Ipumopckuii xpait 182 1,65
Cpennee o cydobexkram
23 OpeHOyprckast 00J1acTh 3653 1,65 TpuBokckoro ®O 179.,5
Cpemnee no cybnexram | - 5 (4, 5 22 Auraiickuit kpait 173 1,57
Ypauabckoro O
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckast obnacts 173 1,57
25 Tromercxas 06racTs 3459 | 156 Cpentice o cyGhekTam |y, 5
Cudupckoro ®0O
Cpennee no cyonektam | 3 44 ¢ 2 BopoHeskckas 061acTb 168 1,52

Cudupckoro @O




Koa-Bo

Tlorn6.10

PeiiTunr Cyobext PO MOKapoB, )j[(();m, PeiiTunr Cyobekt PO Jojei, )j[(();m,
el. ’ yeJl. ’
Cpennee no cyobexkram
TpuBomkckoro GO 3397,2 25 OpeHOyprckast 0051acTh 161 1,46
26 OmMckast 0051acTh 3130 1,41 26 OmMckast 0051acTh 156 1,41
g7 | RewmrManciickuiiast. |50, y38 | g7 r. Mocksa 151 | 137
okpyr - FOrpa
Cpennee no cyobexkram
Ientpaibnoro ®O 2 898,7 28 VYamyprckas PecryOmuka 145 1,32
28 Brnagumupckas obxacts 2 687 1,21 29 Ilensenckas o0macTh 142 1,29
Cpenﬂee 1o cyonexram 2594,9 30 Bnamumupckast o61acTb 142 1,29
Poccuiickoii Penepanuu
29 TBepcKast 061acTh 2418 1,09 Cpemnee no cybnexram | 0,
LenTpanbHoro ®O
Cpennee no cyobexkram
[0sKH0r0 ®O 2282,1 31 Kypranckas obmacts 130 1,18
30 CraBponoiabCKui Kpait 2194 0,99 32 ApxaHrenbckas 001acTh 130 1,18
31 Kypranckas obmacts 2128 0,96 33 Bomnoroackas o6iacTs 130 1,18
32 HBanosckas o0acTh 2126 0,96 Cpe)njee 1o cyon.exram 129.4
Poccuiickoii @egepanun
33 Ilenzenckas ob6macTb 2075 0,94 34 Hosropomckast o6mactp 129 1,17
34 KupoBckas o06nacth 2 057 0,93 35 TamOoBcKast 001aCTh 127 1,15
35 VIbHOBCKas 06MACTD 2046 0,92 36 Pecrybmmka Caxa 122 1,11
(SIkyTus)
36 Yamyprckas PecryOmuka 2012 0,91 37 3abaiikanbCKkuil Kpan 121 1,10
37 3abalikanbCKui Kpai 2 006 0,91 38 PecrryOmmka Bypsrus 121 1,10
Cpennee no cyobexkram 19226 39 Uysarickas Pecny0Omnuka - 119 1,08
Cesepo-3anagnoro @O YyBamus
38 TamboBckast 001acTh 1918 0,87 40 r. Cankr-IletepOypr 118 1,07
39 Pecriybmmka Caxa 1882 0,85 41 VIbAHOBCKas 061acTh 114 1,03
(SIkyTus)
40 Junenkas o6iacTsb 1 807 0,82 42 Kany»xckas 061acthb 112 1,02
Cpeanee no cyobexkram
41 Tynbckast 0b1acTs 1 801 0,81 IOmnoro ®O 110,8
42 Amypckast 061acTh 1754 0,79 43 PsizaHckast obnmacth 110 1,00
Cpennee no cyobexkram
43 Bpsiackas o6macth 1736 0,78 Cepepo-3anainoro ®O 101,1
Cpennee no cydnextam | 45, g 44 Tymbekas 061acT 100 | 091
JlanbHeBOCTOUYHOTO PO
44 Benroponckas o6macTb 1730 0,78 45 AcTpaxaHckas 00J1acTbh 100 0,91
45 ApxanHrenbckas 001acTh 1714 0,77 Cpenuee no cyon.exram 86,9
JanbHeBocTounoro ®O
46 Pecny6mnuka Kpsim 1714 0,77 46 Jlunenxast o6nactb 86 0,78
47 PecnyOnuka Bypsrus 1702 0,77 47 Awmypckast 061acTh 85 0,77
48 Mypwmarckas o6acTs 1668 | 0,75 4y | Xaure-Mancuiickuii agt. | ) 0,74
okpyr - FOrpa
49 Bomoroackas obnacts 1 664 0,75 49 Benroponckas o6macTb 81 0,73




Koa-Bo

Tlorn6.10

PeiiTunr Cyobext PO MOKapoB, )j[(();m, PeiiTunr Cyobekt PO Jojei, )j[(();m,
el. ° Yell. °
so | lysamekad PeenyOmmka- | oy0 | gy 50 Crappomomscxaii kpaii 80 0,73
Uysarmus
51 Ps3anckas o0nacTb 1519 0,69 51 Kypckas obmacth 80 0,73
52 SApocnaBckas 06macTb 1491 0,67 52 Pecnry6imka MopmoBus 79 0,72
53 Kamy»xckas ob6macts 1472 0,67 53 MBanoBcKkas 061acThb 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 Bpsiackas ob6nacth 77 0,70
55 Kypcxkast obnactb 1435 0,65 55 Pecny6nuka Kpeim 77 0,70
56 Tomckast obnacTh 1422 0,64 56 Pecnybimka Komu 74 0,67
57 Hosroponckast o6mactp 1414 0,64 57 OprnoBckas 001acTe 72 0,65
58 Pecny6mka MopaoBus 1362 0,62 58 Pecny6imka Kapenns 70 0,63
59 Pecniy6nuka Jlarectan 1330 0,60 59 IIckoBckas 00acTh 69 0,63
60 Pecniyonuka Kapenus 1307 0,59 60 Slpocnasckas 00nacTb 69 0,63
61 CMmoseHckas 001acThb 1305 0,59 61 Tomckas o6macThb 67 0,61
62 Pecrry6mnuka Xakacus 1226 0,55 62 CMmoneHckas 001acTh 63 0,57
63 TIcxoBckast 061acThb 1204 0,54 63 Pecny0inka Xakacus 60 0,54
64 Pecnyomuka Komu 1149 0,52 64 Pecniy6iinka Mapwuii D71 52 0,47
65 YeueHckas Pecrrybnmka 1103 0,50 65 Kocrpomckas obiacTb 45 0,41
66 CaxanuHCcKas 00J1acTh 1 088 0,49 66 CaxanuHcKasi 00J1acTh 43 0,39
67 OpioBexas oGnacTs 1051 | 047 67 #Amano-Heneuit asr. 41 0,37
OKpYT
68 Pecrry6imka Mapwii On 1 006 0,45 68 Pecny6nnka Jlarectan 31 0,28
69 Koctpomckas o0macth 954 0,43 69 Kammmurpanckas 28 0,25
00macTh
Cpennee no cydobekram
Cesepo-KaBka3sckoro 899,3 70 Kamuarckuii kpait 27 0,24
[ ]0)
70 Kamuuurrpanckas 871 0,39 7 Epeiickan asT. 061acT 25 0,23
o0macTh
71 Kabapmuo-bankapexas 771 0,35 7 Pecriy6mxa Tosa 23 0,21
Pecrybinka
. CpenHee 1o cyobexram
72 Hmano-Heneuuit asr. 739 0,33 CeBepo-KaBka3ckoro 20,4
OKpyT
L0J0)
73 Pecry6mmka TriBa 569 0,26 73 MypmaHcKast 00JIacTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Maraganckas 001acTh 20 0,18
75 Pecny6iinka Anpirest 500 0,23 75 PecniyOnuka Anrait 17 0,15
76 Epeiickan aT. 061acTs 495 0,22 76 Kabapmuo-bancapexas 16 0,15
Pecniybinka

77 PecriyOnuka Anrait 450 0,20 77 r. CeBacTormomnn 12 0,11
78 Pecny6mika Cesepras 435 0,20 78 Pecry6imika Apires 10 0,09

Ocetns - Ananus




KoJ-Bo Toas IMorudao Toas
PeiiTunr Cyobext PO MOKapoB, o > | PeitTuHr Cyobekt PO Jojei, % i
el. ’ YeJl. ’
79 Marananckas 00J1acTh 406 0,18 79 UyKOTCKUIA aBT. OKpPYT 10 0,09
80 r. CeBacTormomns 367 0,17 80 UYeuenckas PecniyOimka 6 0,05
81 Pecny6imka Marymerns 283 0,13 81 Pecny6imka Marymerns 5 0,05
82 Pecry6muika Kanmbixus 268 0,12 82 Pecnybumuka Cesepras 4 0,04
Ocertus - Ananust
83 Kapauaeso-Hepxeccias 179 0,08 83 Pecry6umka Kanubixus 2 0,02
PecnryOinka
84 Henenxuii aBT. OKpyT 79 0,04 84 Heneuxuii aBT. OKpyT 2 0,02
85 UyKOTCKHif aBT. OKPYT 75 0,03 85 Kapauaeso-epieccias 1 0,01
Pecnybinka
Tabauna 2
Pacnpenesienue 3Ha4eHunil nokasaresjaed 00CTAHOBKHU C MOKapaMH,
npousomenmumu B Poccuiickoit @enepanun B mepuoa 2016-2021 roxos
B 3/1aHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HA4YCHUs,
HCTOYHUKOM BO3HMKHOBEHHSI KOTOPBIX SIBJISIJIOCH JJIEKTPOO0OpPYI0BaHUE,
no cyobexkram Poccuiickoii @egepanun
Kou-Bo Toas Iloru6ao Toas
PeiiTunr CyobexT PO 110KaPOB, o > | PeiiTuHT Cy0bekT PO Jmwojaei, o ’
el ° qeJl. ’
1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 001acTh 896 4,78 2 MockoBckas 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 [Mpumopckwuii kpait 7 8,24
4 Kpacnomapckuii kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecmry6nuka bamkoprocran 561 3,00 5 HpxyTckas o0nacTp 5 5,88
6 Kpacunosipckuii kpaii 545 2,91 6 Owmckas o6macTb 5 5,88
7 HpxyTtckas obnacts 545 2,91 7 ActpaxaHckas 00J1acTh 4 4,71
8 Tlpmvopexeii Kkpai 520 2,78 8 #Amano-HeHCUKuH aBT. 3 3,53
OKpYT
9 UYensOuHckas 00J1acTh 509 2,72 9 Pecniy6inka TeiBa 3 3,53
10 XabapoBckwii Kpaii 502 2,68 10 Kpacnosipckuii kpaii 2 2,35
11 HoBocubupckas obmacts 442 2,36 11 YensaOunckas 001acTh 2 2,35
12 Camapckas 0671acTh 399 2,13 12 HoBocubupckas o61acth 2 2,35
13 PocroBckast 001acTh 367 1,96 13 Pocrosckast 001acTh 2 2,35
14 Pecnyonmka Tatapcran 343 1,83 14 CapatoBckast 0011acTb 2 2,35
15 Xautei-Mancuickuii ar. 314 1,68 15 Huxeroposckas 0671acTh 2 2,35
okpyr - FOrpa
Cpennee no cyobexkram
16 CaparoBckas 00JacTh 309 1,65 Cubnpexoro ®O 1,8




Koa-Bo

ITorué.s0

PeiiTunr Cyobext PD MOKapOoB, I[(;m, PeiiTunr Cyobext PO Jnojei, I[(‘);m,
ell. ° yeJl. °
17 OMcKkast 061acTh 294 1,57 Cpennee no cyonexram 1,6
IenTpanbuoro ®O
18 Huskeropozickas 061acTs 292 1,56 16 Pecrryomrxa 1 1,18
Bamkoprocran
19 Kemeposckas obaact, - 291 1,55 17 Xabaposckuii kpaii ! 1,18
Kysbacc
20 Bonrorpazckast odmacts 283 1,51 18 Camapckas o0macTb 1 1,18
Cpennee mo cydbexkTam
Cubupcxoro O 281,7 19 Bounrorpasckas 001acth 1 1,18
21 AnTaiickuii kpait 270 1,44 20 AnTaiickuii kpait 1 1,18
22 Ilepmckuii kpait 269 1,44 21 Ilepmckuii kpait 1 1,18
Cpennee mo cydobekTam 263.0 Cpennee mo cydobekTam 1.0
Ypauabckoro @O ’ Ypauabckoro @O ’

23 Boponexckas 005acTb 260 1,39 22 Boponexckas 001acTb 1 1,18
Cpennee nmo cydobexkTam 2542 Cpennee nmo cydobexkTam 1.0
HenTpanapuoro @O ’ I0:xH0ro ®O ’

24 TroMeHcKast 0671acTh 242 1,29 Cpennee “lf quﬁ"e"“‘M 1,0
25 Pecmry6mnuka Kpsim 241 1,29 23 CBepanoBckas 001acTh 1 1,18
Cpennee mo cydobekTam
TpuBomkcKoro GO 230,3 24 Awmypckast 001acTh 1 1,18
26 Pecniy6ninka Caxa (SIkytus) 228 1,22 25 TBepckas 00J1aCTh 1 1,18
Cpennee mo cydobekTam
FOsnoro ®O 222,6 26 Bomoroackas o6iacts 1 1,18
Cpennee no cyobexram P® 218,9 27 VYibsiHOBCKast 00J1aCTh 1 1,18
27 CepanoBckas 001acTh 216 1,15 28 Benroponckas oomactp 1 1,18
28 Pecny6nnka Jlarectan 211 1,13 29 Tam0oBcKkast 061acTh 1 1,18
29 CTaBponoIbCKUH Kpait 210 1,12 30 Psi3anckas o6sacThb 1 1,18
30 OpeHOyprekas 00J1acTb 207 1,11 31 Pecny6inka Komu 1 1,18
31 3abalikanbCckuil Kpai 190 1,01 32 Kocrpomckas obiacTb 1 1,18
Cpentiee o cyobexTam 186,4 33 r. CeBacTonons 1 1,18
JlanbHeBOoCcTOUHOTO DO
32 ApxaHrenbckas 001acTh 185 0,99 34 PecnyOnuka Marymerns 1 1,18
N Cpennee mo cydobekTam
33 SImano-Heneukuii aBT. okpyr 182 0,97 JaabHeBocTounoro ®O 0,8
34 Tomckas o6macTb 180 0,96 Cpennee no cyon.exram 0,6
Cesepo-3anagnoro ®O
Cpennee mo cyobekram
35 JlenuHTpagckas o0nacTh 177 0,95 TpuBokckoro PO 0,6
Cpennee no cyobexkram
36 Awmypckast 0051acTb 171 0,91 CeBepo-KaBka3zckoro 0,1
®0
Cpennee mo cydobekTam . .
Cebepo-3ananoro ®O 165,0 35 Kpacnonmapckwii kpaii 0 0
37 AcTtpaxaHckasi 001acTb 159 0,85 36 Pecniyonmka Tatapcran 0 0
38 Teepekas oGnacTh 154 0,82 37 | Xanme-Mancuiiciuii ar. 0 0

okpyr - FOrpa




10

Koa-Bo Toas IHoruomno Toas
PeiiTunr Cyobext PD MOKapOoB, % ’ | PeitTunr Cyobext PO Jnojei, % ’
ell. ° yeJl. °
Kemeposckas o0acTs -
39 PecniyOnmmka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kuposckast ob6macts 153 0,82 39 TromeHcKkast 00s1acTh 0 0
41 Yamyprckas PecryOmika 152 0,81 40 Pecmry6nuka Kpeim 0 0
42 Boiorojckas o061acTs 147 0,79 41 Pecrty6mixa Caxa 0 0
(Axytus)
43 Biagumupckas o6imactsb 147 0,79 42 Pecny6iinka Jlarectan 0 0
44 SpocnaBckas 001acTh 147 0,79 43 CTaBpONOILCKUHN Kpaii 0 0
45 Mypmanckas 001acTh 146 0,78 44 OpeHOyprckast 00J1acTb 0 0
46 Bpsiackas obnacTb 139 0,74 45 3abalkanbCKuil Kpan 0 0
47 VY psHOBCKas 007acTh 138 0,74 46 ApxaHrenbckas 001acTh 0 0
48 Ilen3enckas o0acTh 135 0,72 47 Tomckast 001acThb 0 0
49 benroponckast o6nactb 134 0,72 48 Jlenunrpasckas 001acTb 0 0
50 Yeuenckast Pecrrybnmka 127 0,68 49 Kuposckast ob6macth 0 0
51 CaxanmHcKas 001acTh 124 0,66 50 PecniyOmuka Bypstus 0 0
52 TamOoBckast 061acTh 124 0,66 51 Yamyprckas PecryOmmka 0 0
53 Pazanckas o6iacThb 118 0,63 52 Bnagumupckas 061acTh 0 0
54 Hysamekas PecriyGmuka - 116 0,62 53 MypMaHcKas 06/1acTh 0 0
Uysammms
55 Tynbckast oOnactb 115 0,61 54 SIpocnasckas 00nacTb 0 0
56 Kypranckas obmacts 114 0,61 55 Bpsiackas obnacTb 0 0
Cpennee no cybnexram 109.,4 56 ITensenckas ob0aacTh 0 0
Cesepo-KaBkasckoro ®O
57 Pecny6immka Kapenns 107 0,57 57 UYeuenckas PecyOnmka 0 0
58 PecnyGOnuka Xakacus 105 0,56 58 CaxanuHckast 0071acTh 0 0
59 JTurenkas o6acTh 103 0,55 59 Hysamckas Pecy6mka - 0 0
Uysarmmms
60 Pecnybinka Komu 101 0,54 60 Tynbckast obnactb 0 0
61 OpioBckas 00acTh 98 0,52 61 Kypranckas obnacts 0 0
62 Pecnry6imka TriBa 97 0,52 62 Pecny6immka Kapenns 0 0
63 Cmonenckast 061acTh 96 0,51 63 PecnyOnuka Xakacus 0 0
64 Kabapmuro-bamapckas 96 0,51 64 JIunienikas o06acTb 0 0
PecnyOinka
65 HBanoBckast 001acTh 96 0,51 65 OpnoBckas 001acTh 0 0
66 Kocrpomckas obiacTsb 96 0,51 66 CmMmoreHckas 00s1acTh 0 0
67 Kypekas 061acTs 94 0,50 67 Kabapmuno-banxapckas 0 0
Pecny6iinka

68 Kamuauarpanckas odmacts 92 0,49 68 WBanosckas o0mactb 0 0
69 Pecny0snka CeepHast 80 0,43 69 Kypckast obnactsb 0 0
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Koa-Bo Toas IHoru6no Toas
PeiiTunr Cyobext PD MOKapOoB, % ’ | PeitTunr Cyobext PO Jnojei, % ’
ell. ° yeJl. °
Ocerust - Ananus
70 Pecriy6umika Mapuii 911 76 0,41 70 Kannumsrpanckas 0 0
00mnacTb
71 Kanyxckas o6mactb 75 0,40 71 Pecniyomuia Cesepras 0 0
Ocertus - Ananus
72 Pecnry6imka MopmoBus 74 0,40 72 Pecnry6imka Mapwii D1 0 0
73 r. CeBacrormons 66 0,35 73 Kamy»xckas obmactb 0 0
74 Hogropoxckast o6nactb 62 0,33 74 Pecny6sinka MopaoBus 0 0
75 Kamuarckuii kpait 58 0,31 75 Hosroposckast o6nacts 0 0
76 [ckoBckas obmacts 54 0,29 76 Kamuarckuii kpait 0 0
77 Pecny6nmka Aurrait 48 0,26 77 IckoBckas obmacts 0 0
78 Pecny6iinka Anpirest 44 0,23 78 Pecny6ninka Anrait 0 0
79 Marananckasi 001acTh 44 0,23 79 PecniyOnuka Anpires 0 0
80 EBpeiickas aBT. o0nactb 41 0,22 80 Marananckasi 001acTb 0 0
81 PecnyOnmka Marymerns 31 0,17 81 Espetickas aBT. 001acTh 0 0
82 Pecrry6nuka Kanmerkus 22 0,12 82 Pecmry6nuka Kanmeikus 0 0
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Henenxwuii aBT. okpyT 16 0,09 84 Henenxwuii aBT. okpyT 0 0
85 KapauaeBo-Uepkecckas 1 0,06 85 KapauaeBo-Uepkecckas 0 0
Pecnybinka Pecnybinka

CyyeToM HHTEHCHUBHOTO pPOCTa HSHEProBOOPYKEHHOCTH HACEJICHUS, >KUJIbIX
MOOIIIECTBEHHBIX 3JaHUN, TEHJICHIUS MO0 KOJHMYECTBY <«DJIEKTPOTEXHUUECKUX)
M0KapoB, OYEBHUIHO, COXPAHUTCS TIPU CYIIECTBYIOIIEM IMOJOKECHUU TMOXKAPHOM
POPUIAKTHKU JIEKTPOYCTAHOBOK.

B Hacrosiiiiee Bpemsi CIOKMIIACh CUTYaIMsl, KOTJIa 3JEKTPOOOOPYIOBAHHE TIO

OoJbIlIel YacTH HUKEM He 00CTY>KMBAETCSl M HE KOHTPOIUPYETCS C TOUKU 3PEHUS ero
OKapHOM PO HIIaKTHKY. DIEKTPUKH Ha 00BeKTax 3aHUMAIOTCS
eroo0CITyKMBaHUEM WJIM PEMOHTOM, KOT/Ia YTO-TO BBIXOJHUT U3 CTPOs. B 3T0if cBs3H,
OJTHUM U3 OCHOBHBIX BOIIPOCOB SIBJISIETCSl OpraHM3alMs CHCTEMaTH4YEeCKOU
NpOGUIAKTHKY TTOKAPOB OT AJIEKTPOOOOPYIOBAHUS KIIIBIX HOOIIECTBEHHBIX 3aHUN
C MPUMEHEHUEM TEXHUYECKHUX CPEJCTB.

B cooTBeTcTBUM co cTarbeil 4 TexHudeckoro periaMmeHTa TaMoKEHHOTO COr3a
«O  0Oe3omacHOCTH  HU3KOBOJBTHOrO oOopynoBanus» (TP TC 004/2011),

HU3KOBOJIbTHOE O0OpY/JOBAaHHE JOJIKHO OBITH pa3pabOTaHO M M3TOTOBJICHO TaKUM
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00pa3oM, 4TOOBI MPU IPUMEHEHUH €T0 10 Ha3HAYEHUIO U BBHIITOJIHCHUH TPeOOBaHUH K
MOHTQXYy, DKCIUTyaTallluu (MCTIOJIP30BAHMUIO), XPaHEHMUIO, MIEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIY)XMBAaHUIO 3TO 000pYyIOBaHUE
o0ecreunBaio: OTCYTCTBHE HEIOMyCTUMOTO PHCKAa BO3HUKHOBEHHS TOBBIMICHHBIX
TEMIIepaTyp, IyTOBBIX pPa3psfoB WM H3JIyYEHUH, KOTOpbIE MOTYT MPHUBECTH K
MOSIBJICHUIO OTACHOCTEH, OTCYTCTBHE HEIONMYCTHUMOTO pPHCKAa TIPH TMeperpy3Kax,
aBapUNHBIX PEKUMAX M OTKa3aX, BHI3BIBAEMBIX BIMSHMEM BHEIIHUX M BHYTPECHHUX
BO3JACHCTBYIOMMUX (akTopoB. Takxke B JaHHOM CTaTbe OMNPEAEICHO, 4YTO
HU3KOBOJIbTHOE 00OpYJI0BAaHHE JOJKHO OBITH pa3pabOTaHO U M3TOTOBJICHO TaKUM
o0pa3oMm, 4TOOBI OHO HE€ SBISJIOCH HCTOYHUKOM BO3HUKHOBEHHUS IOXkKapa B
HOPMAJTbHBIX U aBAPUHHBIX YCIOBUIX PaOOTHI.

B OospmMHCTBE cCiydaeB, IIOCJI€ MOHTaXa, OdJIEKTPOOOOpYyIOBaHUE HE
nmojBepraeTcs  NPOQUIAKTHYECKUM  OCMOTpaM, TEXHHYECKOMY  KOHTPOJIIO,
00CITY’)KMBaHUI0O W PEMOHTHO-TIPEAYNPEIUTENbHBIM MeponpuatusiM. OIHAKO Co
BPEMEHEM C HUM IPOUCXOMST OTPUIIATEIHHBIC M3MEHEHUS. YXYAIMICHUE COCTOSHUS
DJIEKTPOOOOPYIOBAaHUS  MNPUBOJUT K  HEPAIMOHAILHOMY  HCIOJIb30BAHUIO
ANEKTPUYECKOW SHEPTHH W TOBBIIICHUIO YPOBHS IMOXKApHOW OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CHCTEMaTU3UPOBAHHOTO HAOIIOACHUSI.

B cootBerctBUM ¢ DenepanbHbIM 3aKoHOM OT 21 nekadps 1994 r. Ne 69-03 «O
MOKapHO# 6€30macHOCTHY, TPO(PHUIIAKTHKA ITOKAPOB — COBOKYITHOCTH ITPEBEHTUBHBIX
Mep, HaIpaBJICHHBIX Ha MCKIIOYCHHUE BO3MOXXHOCTH BO3HUKHOBEHHUS IIOKApPOB H
OTpaHUYCHHUE UX MTOCIIEICTBHMA.

ITon CHUCTEMOM npopUIaKTUKN MOKapHOU OIIaCHOCTH
AIIEKTPOOOOPYIOBAHUSKUIBIX M OOIIECTBEHHBIX 3JJaHUN MOHUMAIOTCSl PETYJISPHEIE,
BBITIOJIHACMBIC TI0 3aJaHHOM TporpaMMme HAOMIONEHUS 3a DJKCIUTyaTHUPyEeMbIM
3JEKTPOOOOPYAOBAaHUEM, TO3BOJISIONINE ONPENEsaTh €ro (aKTUYECKOE COCTOSIHUE,
MPOUCXOMAIIAEC B HEM MPOIECChI M IMPOTHO3WPOBATh W3MEHEHUE COCTOSIHHS IO
BIUSIHUEM pa3IMyHbIX (akTopoB. Takue HaOIIOAEHUS HEOOXOIUMBI, B MEPBYIO
odepeib, IS AIEKTPOOOOPY10BaHUS 0OBEKTOB ¢ MACCOBBIM IIPEOBIBAHUEM JTFOJICH.

[ToskapHast 6e30MacHOCTh, OOBEKTOB PA3IMYHOTO HA3HAYCHUS B 3HAYUTEIHHOU
CTENICHU OIPEACIACTCS COCTOSHHEM OJKCILUTyaTHPYEMOTO 3JIEKTPOOOOPYIOBaHUS H

AJIEKTPOYCTAHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBjieHHUEM B  OOECIEYEHUU TMOXKApHOW Oe30macHOCTH
AKCIUTYyaTUPYEMOr0 3JIEKTPOOOOPYNOBAaHUS SIBJISETCA MaKCUMaJIbHO BO3MOYKHOE
CHIDKEHME BEPOSITHOCTY BO3HUKHOBEHHUS I10KApa OT JJIEKTPOYCTAHOBOK B LIEJIOM U OT
OTJEJIBHBIX AIEKTPUUECKUX U3IEITIUN.

TaMm, r1e €cTb KOHTaKTHBIE COEAUHEHHUs B DJIEKTPOCETSX, MPOLECC OKUCIIEHUS
METAJNIMYECKUX TOBEPXHOCTEH DJIEKTPOKOHTAKTOB U  MOSBIEHUS Je(PEKTOB
HEIpepbIBEH. be3 0CTaTOYHOM TEXHUYECKOM OCHAIEHHOCTH M IMOATOTOBJIIEHHOIO
nepcoHasia B OOJIBIIMHCTBE CIIy4aeB HEHCIPABHOCTH BJIEKTPOOOOPYIOBAHMSI MOMKHO
OOHAPYXHUTh TOJBKO MO XapaKTEPHOMY 3amaxy WM OOYIJIEHHOW 3JIEKTPOU3OISIIHH,
YTO XapaKTEPHO ISl aBapUIHBIX 1€PEKTOB YK€ Ha M0KapOONacHOU CTauu.

Bo3HukHOBeHUE NEePEKTOB 3JIEKTPUUYECKUX LEMEd U AIEKTPOOOOPYIOBaHUS —
3TO €CTECTBEHHBII Ipolecc, K KOTOPOMY HEO0OXOIUMO OBITh TOTOBBIMHU U KOTOPOE
HEO0OXO0IMMO TIPEAYIIPEKAATH 3a0J1arOBPEMEHHO.

B Hacrosmee Bpems MOSBUIMCH HOBBIE TEXHUYECKHUE CPEACTBA, MO3BOJIAIOIINE
BBIBECTH MNPO(QUIAKTUKY TMOXAPOB OT D3JIEKTPOOOOPYJOBaHUS B JKWJIBIX H
OOIIECTBEHHBIX 3aHUSX HA HOBBIN YPOBEHb.

K oOcnyxuBaHUIO 3JEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaJIM(ULMPOBAHHBIE
CIICIMAINCTBI, HMMEIOIIME Tpynmy 1o 23jekTpode3onacHocty He Huxke I,
NOATBEPKACHHYIO COOTBETCTBYIOIUM YJOCTOBEPEHUEM.

OOcnenoBaHuE AIIEKTPOYCTAHOBOK JIOJDKHO IMPOU3BOAUTHCS COBMECTHO C
KBTU(PUIIUPOBAHHBIM IEPCOHATIOM AIEKTPOTEXHUYECKOTO XO035ICTBA,

OTBCTCTBCHHBLIM 3a O6CJIy}KI/IBaHI/I€ 3JICKTpOO60py,IIOBaHI/UI 3JaHu.
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1. O0sacTh NpUMEeHeHust

Hacrosimue Metoanueckie peKOMEHIAIUU OMPEACIIIOT 001IKe TOT0KEHUS TI0
OopraHu3anui TPO(PUIAKTUKYA TOXKAPOB OT JJIEKTPOOOOPYIOBAHUS B JKUJIBIX H
0OI1IECTBEHHBIX 3JJaHUSIX C MPUMEHEHUEM TEXHUUECKUX CPEJICTB.

Hacrosiue METOJIUYECKHUE peKOMeHAaIuu npeHa3HAYCHBI TUTSt
UCIIOJIHUTENLHBIX OpraHoB cyObekToB Poccuiickoit denepaiyiv, opraHOB MECTHOTO
caMOYTIpaBJIEHUs, OpPTaHU3aIUi [0 pean3aluu MMOJTHOMOYHI B 00JIaCTH TOXKapHOM
0€30macHOCTH,a TaK)Ke COOCTBEHHUKOB (apPEHIATOPOB) KHUIIBIX TOMOB (KBapTHP).

OCHOBHBIMM  33Jla4aMU  MCHOJIHUTEIBHBIXOPTAaHOB CcyOBekTOoB Poccuiickoii
depnepaluu, OpraHoB MECTHOTO CAaMOYIIPABJICHUS, OpTaHU3aINi, 110 MPO(UIaKTUKE
MOKapPOB B KUIIbE, SIBISIOTCA O0yUYeHHE HACEJIICHHUsI MepaM MOKapHOH 0€30MacHOCTH,
OCHOBaM M0Xap0o0e30MacHOro MOBEJEHUs, a TaKKe MHPOPMUPOBAHUE HACEIECHUS O
Mepax MoKapHOH 0€30TacHOCTH.

Hacrosmue MeTrogudyeckue pPEKOMEHAAIMU  MOTYT  OBITh  MPUMEHEHBI
COOCTBEHHHMKAaMH JIOMOB (KBapTHUp) W apeHJaTOpaMu MOMENIEHUM IJis MPOBEICHUS
CaMOCTOSATENIbHOM TEPBUYHONW OIEHKH COCTOSHUSI TOXKapHOM 0e30macHOCTH
IKCILTyaTHPYEMOTO JIEKTPOOOOPYIOBAHUS.

B Hactosiimnx MeTtoguyeckux peKOMEHAAIUSAX MO0/l TEXHUYECKUMU CPEeACTBAMHU
NpoPUIAKTUKUA TOXKAPOB MOHUMAIOTCS amnmapaThl 3allUThl AJIEKTPUUYECKUX IIEeTeH,
TeIJIOBU3MOHHAS IUarHOCTHKA, TEPMOUHAUKATOPHI U TEPMOCUCTEMBI.

Hacrosmue meTtoanueckue peKOMEHJALUWU HE SBIAIOTCA PYKOBOJICTBOM IIO
MPOEKTUPOBAHUIO IJIEKTPOYCTAHOBOK 3[JaHUI M MOHTAXYy almaparoB 3JIEKTPUUECKOMN
3aIUThI U IPYTUX TEXHUYECKUX CPEJICTB.

[IpoekTrpoBaHNE U MOHTAX AIEKTPOYCTAHOBOK 3/JaHUM JOJIKEH MPOBOJIUTHCS B
COOTBETCTBHHM C JICUCTBYIOIMMH HOPMATUBHBIMU JIOKYMEHTaMHU.

Hacrosmue wmeTonuueckue peKOMEHIAUMU HE SBISIOTCS HOPMATHUBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIE YJIEKTPOTEXHHMYECKHE NPUYUHBI I10KAPOB
OT 3JIEKTPOOOOPYAOBAHMS

[ToxxapHasi ©e30MacHOCTh OOBEKTOB Pa3IMYHOIO HA3HAYEHHS, B TOM YHUCIIE
KWIbBIX M OOIIECTBEHHBIX 3JaHUA B 3HAYUTEIBHOM CTENEHU OIpelesieTcs
COCTOSIHHEM 3KCIUTYyaTUPYEMOI0 3JEKTPOOOOPYAOBAHMS U SJIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKUX MPUYMH TOXKAPOB OT 3JEKTPOYCTAaHOBOK IIO3BOJISIET
OpraHu3oBaTh YQPEKTUBHYIO CUCTEMY MOKAPHO-TPOOUIAKTUUECKIX MEPOTIPUSITHH.

K mpuurHaMm noxapoB JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKAHHE;

- Ieperpy3Ka JIEKTPUUECKUX LEIeN;

- 00JIbIIIOE IEPEXOAHOE CONPOTUBIICHUE;

- ICKpPEHHUE;

- DJIEKTpUYECKas Ayra;

- IIEpEHAIPSKEHUE JIIEKTPUUECKON CETH.

Kpome Toro, HeoOX0IMMO YUYUTBIBaTh, UYTO MEPEHANPSIKEHUE DIEKTPUUECKON
ceTH, O0JbIIIOE IEPEXOAHOE COMPOTUBIIEHUE U MEPErpy3Ka UENU MOKET MPUBECTU K
KOPOTKOMY 3aMBIKaHHIO, BO3HUKHOBEHHUIO JJEKTPUYECKON Jyrd, U HA00O0pOT,
KOPOTKOE 3aMbIKAHHE MOXET MPHUBECTH K NEPErpy3Ke 3NIEKTPUUYECKOM CeTH, K
UCKPEHHIO, 00pa30BaHUIO AIEKTPUUYECKOM TyTH, K MEPEXO0y IIECKTPHUUECKOIro TOKa Ha
METAJUTMYECKHE 3a3€MJICHHbIE KOHCTPYKIIUU U T.14.[3].

To ecTh, OJHM aBapHilHbIE PEXKHUMBI, MOTYT MEPEXOAUTH B JIpyrue Oosee

OITaCHBIC OTHOCHUTCIIbHO BO3MOKXHOCTH BO3ZHHUKHOBCHUA IIOXKAPOB.

Kopomkoe 3amvikanue

Cpean TOpUYMH MOXApOB  BJIEKTPOTEXHUYECKOTO XapakTepa KOPOTKOE
3aMbIKaHHUE SBIISIETCSI CAaMbIM PACIIPOCTPAHEHHBIM, XOTSI HEPEJKO OHO MOXKET OBbITh U
CJIeICTBHEM KaKOW-TMOO0 Apyroi aBapuiHON CUTYAlMH B SJIEKTPUYECKOMN LETH.

KopoTkoe 3amplkaHuE B DJIEKTPUYECKUX LEMAX MOXKET BO3HUKHYTh B
pe3ysbTaTe 3aMblKaHHUA MEXIy ()a30BbIM U HYJIEBBIM MPOBOJHUKAMHU, 3aMBIKAHMS
¢ha30BOTr0 MPOBOTHUKA HA «3eMITEO» [3].

NHbpIMM  cllOBaMHM, KOPOTKOE 3aMBIKAHME BO3HHMKAET IIPU COCIWHEHUH
3JEKTPUYECKUX TIPOBOJIOB C HAPYILIEHHOW M30JISIHUEN, COTPUKOCHOBEHUH MTPOBOOB C

MCTAJUNIMYCCKUMH  3a3CMJICHHBIMH  KOHCTPYKIOHWAMUA SHaHHﬁ H COOPYKCHHU,
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NONAJaHWA Ha OrOJIEHHBIE IPOBOJAA NOCTOPOHHHUX METAILNIMYECKUX IIPEAMETOB,
npoboe OOyrjaeHHOW WM HapyLIEHHOW HW30JSIMM  NPOBOJOB M JIPYIHX
IIEKTPOYCTAHOBOYHBIX U3/IEIIHMN.

IIpr KOpPOTKOM 3aMBIKAHMM MTIHOBEHHO MHOTOKPATHO YBEIMYMBACTCS CHUJIA
TOKA B LIEIH, IPOMCXOANT 3HAYNUTEIBHOE BBIJICIICHUE TEIUIA, 3HAYUTEIIBHO BO3PACTAET
TEMIIEPATypa TOKONPOBOIAIIMX KW, YTO MNPHUBOJMUT K PACIUIABICHHUIO H3O0JISILUU
AJIEKTPUYECKUX INIPOBOJOB M Kabened M €€ MOocCienylolleMy BOCIIIAMEHEHHUIO.
Koporkoe 3amMblkaHue, Kak NpPaBUIIO, COIPOBOXKIAETCA XJONKOM, pacCIUIaBICHUEM
MeTajyla MPOBOJHHUKOB M BBIOPOCOM PpACKAJIEHHBIX YACTHUIl M3 30HBI KOPOTKOIO
3aMBIKaHHUSI C MOCIJIETYIOINM BOCIUIAMEHEHUEM OKPYKAIOIINX IPEAMETOB.

Haubonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPHIM MOKET MPOU30NTH
KOPOTKOE 3aMbIKaHME€ B KBapTHpEe, JOME, OOLIECTBEHHBIX 3JaHUSAX — ITO
NOBpEeXICHUE H30JIuU. [loBpexaeHne H30/sIIUMM Yale BCEro IPOUCXOIUT B
MecTax, Ine mnpoBoaa neperudarorcs. Takke K MOBPEKIACHUIO H30JSALHH MOXKET
IPUBECTU MEPEKPYYMBAHUE MPOBOAOB, CrMOAHHME IMPOBOJOB MOJ OCTPBIM YTJIOM,
NOBPEXKJEHUE W30JALMM TPOBOJAOB NPH TNPOBEIEHUU PEMOHTHBIX pador [4].
M3omanno MOTyT INOBpPEAUTh IPBI3YHbl WM JOMAIlHWE >XUBOTHbIC. Eme oaHa
IIpUYMHA KOPOTKHMX 3aMbIKAHMM — IIEpEerpeB H, Kak CIEICTBUE, pa3pyLICHUE
W30JIALMH.

HNcrouyHnkamMy 3aXKWraHdsT TPU KOPOTKUX 3AMBIKAHHUSX MOTYT SIBISATHCS
packajieHHble (TopsiliMe) 4YacTUIbl W KalUld MeTajula MpU pacivlaBiICeHUU B
aBapUMHBIX pEXHMMax KW TMpoBOJOB (kalenei) wiM TpU  pa3pyLICHUH

AIEKTPOIPUOOPOB.

Ilepezpy3ka 3nekmpuueckux cemei

CoBpeMeHHbBIE KBApTHUPBI W JIOMA HACBIIIEHBI MHOYKECTBOM JJIEKTPHUUYECKUX
npubopoB. YacToll NpUYMHON BO3HUKHOBEHHUS IIOXKAPOB SBISIETCA IEperpy3Ka
AJIEKTPOCETEMN.

[Ieperpy3koi Ha3bIBAETCS TAKOE SIBJIEHUE, IPU KOTOPOM B JJIEKTPUUECKOU CETH
BO3HHUKAIOT TOKOBBIE HArpy3KH, MPEBBIIIAIOIINE JUTUTENBHO IOy CTUMBIE.

Haunbonee wyacToili NPUYMHON, BBI3BIBAIOIIEH MEPErpy3Ky dSIEKTPUUYECKUX
Henen B JKUIIbIX U OOIIECTBEHHBIX 3[JaHUSX, SBIISICTCS BKIIOYEHUE B DJIEKTPUUYECKYIO

CeTh HE MPEITYCMOTPEHHBIX PAacueTOM MOIIHBIX MOTPEeOUTENCH IJESKTPOIHEPTHUH HITH
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BKJIIOYEHUE B OJIHY PO3ETKYy HECKOJIbKO OBITOBBIX MPUOOPOB OOIBIION MOITHOCTH
OJIHOBPEMEHHO.

B pesynbrare mneperpy3ku MpOBOJIa HArpeBaIOTCS, BBIAENSAETCA OO0JbIIOE
KOJIMYECTBO TEIJIa, MOTYT IJIABUTHCS KUJIbI IPOBOJIOB — 3TO MOXET CTaTh MPUUNHOM

KOPOTKOI'O 3aMBbIKaHH 1, BOBHUKAIOT HCKPBI K KaK CICACTBUC ITOXKap [5]

bonvwoe nepexoonoe conpomuenenue (n10xoi KOHMAKH)

Bonpmoe mepexomHOe COMPOTHUBICHHWE — O3TO CONPOTUBICHHWE YYacTKa
AIEKTPUYSCKOM TIEeNmu B MECTE COCIMHCHHUS OTACIBHBIX DJEMEHTOB (MecTa
COCAMHEHUs] TPOBOJIOB, TOJCOCIWHEHHUS HMX K JJICKTPONPUEMHHMKAM, KOHTAKTHBIM
3JIEMEHTaM M T.I1.) B KOTOPBIX, IIPH HEMPAaBUILHOM HMX HCIOJHCHUH, COMPOTHUBIICHHUEC
BBIIIIC 110 CPABHEHHUIO C COMPOTUBIICHUEM AJICKTPUYECCKON IEMH JI0 3THX yYaCTKOB H
nociie Hux [3].

HawnGonee gacto Gosbiiue Iepexo HbIe COMPOTUBICHUSI BOZHUKAIOT B MECTax
COCAMHEHHUS TIPOBOJIOB MEX Ty COOOM, KOT/1a BMECTO IMaKH, CBapKH, OIIPECCOBKHU HIIN
3KMMOB 1OJT 00JITHI IPUMEHSIOTCS CKPYTKH IPOBOJOB (0OCOOCHHO OITacHa CKPyTKa
IIPOBOJIOB C AJIOMHHHMEBBIMM M MEIHBIMH JKHJIAMH), B MECTaX IOJIKIIOUCHHUS
NMPOBOJIOB K ammapatam 0e3 CHeIUalbHBIX 32)KMMOB W HAKOHCYHUKOB, B
BBIKJTIOUATENAX, IITENCEIbHBIX pa3beMax (pPOo3eTKax, BWIKAaX) Ha KOHTAKTHBIX
dJIeMEHTaX NP CHIDKCHUH TPHIAraeMbIX TS BKIIOUCHUS YCUIIUH, HETOBKIIFOUCHHS,
MOJATOPAaHUS W T.M., B MECTaX KOHTAKTOB, BBIMOJTHEHHBIX C IMOMOIIBIO PE3bOOBBIX
COCAMHEHUH B AJICKTPOOOOPYIOBAaHUH, B KOTOPOM B IIporiecce padoThl MPOU30IILIO
ocJiabJieHrEe KOHTAKTAa.

HermocpencTBeHHBIM HCTOYHHUKOM 3a)KUTAHUS B OTOM CiIydae MOTYT OBITh:
AJIEMEHTBI DJICKTPOYCTAHOBOK, HArpeThle JO0 BBICOKOW TeMITepaTyphl TEILIOM,
BBIJICICHHBIM ~ JJICKTPUYECKUM TOKOM B MecTe OONBIIOrO  TEPEXOJTHOTO
COTIPOTUBJICHUS; OJIEKTPUUYCCKUE WCKPHl WM YaCTUIBI PACIUIABIICHHOTO W
HAaKaJICHHOTO MeTajlyla, BO3HHUKAIOIIME B MECTE «IUIOXOTO» JJICKTPUUYCCKOTO
KOHTAKTa.

Kpome Toro, 00jbII0€ MEpEeX0HOEC COMPOTHBICHUE MOXKET OBITh HMPHYMHOMN

BO3HUKHOBCHHA KOPOTKOI'O 3aMBIKAHMA.

Hckpenue (0yzo60it npoooit)
Uckpenue (ayroBoii mpoOoil) B AJIEKTPOYCTAaHOBKaX — 3TO BechbMa

pacnpocTpaHEHHOE SIBICHUE U MPOUCXOIUT KaK MPU HOPMAIBHON paboTe OTIACIbHBIX
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NOTpPEOUTENICN DSIEKTPUUECKONM DSHEPruM, 4dalle BCEro MPUOOPOB HMEIOUIUX
KOJUIEKTOPHBIN 3JIEKTPOJBUTaTENb TPU HETUIOTHOM MPUJIETAHUM K HUM IIETOK, TaK U
B aBapUWHOM pPEXHME PadOThl 3JICKTPONPUOOPOB, B MECTax HEKAUYECTBEHHOTO
NPUCOEANHEHUS] TMPOBOJAOB K TMOTPEOUTENIAM DJIEKTPUUECKONM DSHEPruu, MpHu
COTMPUKOCHOBEHHH OTJACJIbHBIX YYaCTKOB IIPOBOJIOB MEXAYy COOOW WM ¢
3a3€MJICHHBIMU KOHCTPYKIMSIMU U T.1. [3].

[Ipy wucKkpeHUM TPOUCXOAUT OOpa30BaHME HCTOYHUKOB  3aKHUTaHUS,
00J1aTaloIINX SHEPrUeH U TeMIepaTypoi T0CTaTOYHBIX ISl BOCIUIAMEHEHUSI MHOTHUX
TOPIOYMX BEIIECTB U MATEPUAIIOB.

HckpoBoit pa3psii MOKET 00pa3oBBIBATHCS MPHU H3IIOME KWIbl Kabens u3-3a
YCTAJIOCTU METajljla, pa3pblBa MPOBOJHUKA NPH YPE3MEPHOM PACTSHKCHUU Kabes,
a1M00 MpU TOBPEKIECHUHU JKUIIBI TIOCTOPOHHUM MpeaMeToM. B MOBpexIEHHON Kue
BO3HHMKAET Majblid 3a30p, MpOOMBAaeMblii pabOYMM HaIpPSKEHUEM, TTOITOMY TOK TIO
TakoMy KaOeslo MpOJ0JDKAeT MpOTeKaTh, W OCTaéTcs OJMM30K K HOMHUHAJIBLHOMY
3HA4YeHUI0. B  3a3ope BO3HMKAET AYrOBOM paspsn, CONPOBOXKAAIOIIANCS
WHTEHCUBHBIM BBIJICICHUEM TEIJIa, YTO MPUBOAUT K AaJbHEHIIEMY pa3pylICHUIO

HN30JIAA0UHN KaOeJIsd ¥ ero BO3TOpPaHHIO.

Inekmpuueckan oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe yCTOMYUBOIO AJIEKTPUUECKOTO
paspsa MEXIy IBYMS METALIMYECKUMH JJIEMEHTAMH JJIEKTPUUYECKOM YCTaHOBKH,
UMEIOIMMH pa3Hble NOTEHIHANBI. B 3ekTpruecKoi a1yre MpoUCXOAUT UHTEHCUBHAS
MOHM3alMs ra30BOr0 IMPOMEKYTKa, IUIaBIEHUE M ropeHue Meramia. Kpome Toro,
MPOUCXOUT HMHTECHCUBHOE pa3OphI3TMBAHUE pPACIUIABICHHBIX YaCTHUI[ MeTaslia,
UMEIOIIKUX OOJIBIION 3amac TEIUIOBOM HHEPruu, KOTOpbIE IMomajasi Ha TOprOYHe
Marepuaibl, MOTYT 3aXKeub HX. OJJEKTpUYECKas Jyra HMEET OYEHb BBICOKYIO
temrepatypy (1500-4000 °C) u MOXeT BOCIUIAMEHUTb MPAKTHUYECKU OO0
TOpPIOYMI Marepual, CONPUKACAsACh C HUM HEMOCPEACTBEHHO, a TAKXKE IMOCPEACTBOM
JYYUCTOMN TEIUIOTHL.

YcerounBas — JJIEKTpUYECKas  Jyra HMHOTAA  MOXET  BO3HHMKATh B
anekTporpoBoax. [Ipu ayekTpuyeckol Ayre mo HEemnsM MPOTEKat0T TOKU KOPOTKOIO
3ambikaHusl. [ToaToMy npu oOpa3oBaHUM JIEKTPUUECKON TYTH B aBAPUINHOM PEXHUME
B 2JICKTPUYECKOMN LEMU BO3HUKAIOT BTOpUUYHBIE (TOOOYHBIE) SIBJICHUS, XapaKTepHbIC

JUIT KOPOTKOIO 3aMblKaHus. B cilyyasx, He NpeayCMOTPEHHBIX HOPMAaJIbHBIM
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PEKUMOM 3KCIUTyaTalluy 3JIEKTPOYCTAHOBOK, BOZHUKHOBEHHME 3JIEKTPUUYECKON TyTH

Yauie BCEro NPOUCXOAUT IIPU KOPOTKOM 3aMbIKaHMH [3].

Ilepenanpsasicenue 6 31eKmpuuecKkoul yenu

IlepenanpspkeHME MOXKET BO3HHUKAaTh: IIPU  KOPOTKUX 3aMbIKaHUAX; IPU
IOMAaJJaHUN «BBICOKOTO» HANpSKEHUs] HAa HU3KOBOJBTHBIE CETH; MPU TI'PO30BBIX
paspsiiax; JEKTPOMAarHUTHOW MHIYKUIWHU U Ap.

[ToxxapHass ONacHOCTb MEpPEHAIpPSKEHUsI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBHUM, MOXET TMPOSBIATBCA B  CIEAYIOIIEM: TMOBBIILIEHHUH BEPOSTHOCTH
BO3HMKHOBEHUS KOPOTKOI'O 3aMbIKaHHS; YBEJIWYEHUUM TOKOBOW HAarpy3kud Ha
OTJENBHBIX Y4YaCTKaxX »JJEKTPUYECKOM LENu M BO3MOXKHOCTH BO3HUKHOBEHHS
HEeperpy3Ku; MOBBIIIEHUH TEIJIOBBIACIECHUS B 3JIEKTPOHATPEBATENIbHBIX YCTPONUCTBAX;
HOBBILIEHUH BEPOSITHOCTH BO3HUKHOBEHUS aBapUHUHBIX PEKUMOB B AJIEKTPONIpUOOpax
[3].

Henpagunvnaa 3Kkcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeUCnPagHoCmu 3J1eKmpou30eauil

[locxapHast ©e30MacHOCTb  3JEKTPUUYECKHUX TMPUOOPOB  HampaBieHa Ha
o0ecrnieueHre NMPakTUYeCKOW HEBO3MOXKHOCTHU 3aropaHusi, Kak camoro u3ienus, Tak u
OKpyXKaroIlel ero cpeipl, YTO JOJDKHO 0O0ecrneduBaTbCsl  KOHCTPYKIMEH
ANEKTPONpUOOpa, BBHIOOPOM  KOMIUICKTYIOUIMX U3JEIMH U MaTEepHalioB  C
TEMIIEpaTypHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMH TEIJIOBOMY PEXKUMY
pabotel. Ilpu 3TOM  XapakTEpUCTUKaMH  M0XapoOE30NaCHOCTH  SIBISIETCS
COOTBETCTBUE TEMIIEpaTypbl Ha OCHOBHBIX 3JIEMEHTAaX JJIEKTPUUECKOro MpHubdopa
JIOMTYCTUMBIM 3HAYEHHSIM, KaK B paboueM, TaK U B aBApUHHOM PEXUME €ro padoThl.

BoO3HUKHOBEHHE TMOXapoB OT 3JIEKTPUUECKUX MPUOOPOB MOXKET OBITh
OOyCJIOBIEHO:  KOHCTPYKTMBHBIMM  HEJOCTAaTKaM{,  HapylIEHUEM  IPaBHUII
JKCIUTyaTallii; HEKaYyeCTBEHHbIM JHeprocHabkeHueM (pe3KUMH KoJIeOaHUSAMHU
HANpsDKEHUS] B AJIEKTPUYECKOM CETH, YTO MOJXKET MNPUBECTH K BO3HUKHOBEHUIO
ABapUIHBIX PEXKUMOB).

OCHOBHBIMM TIpPUYMHAMH BO3HUKHOBEHMS II0KapOB OT 3JIEKTPUUYECKUX
U3JIENIUHN SIBIISIOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpax U IMIHypax MUTaHUsL, O0JIbIIOE
IEPEXOIHOE CONPOTUBIICHNE, IEPETPY3Ka, HCKPEHUE, HAPYILIEHUE TETJIOBOIO PEXXUMA
paboTel  anekTpornpubopa  (YXYAIIEHHBIM  TEIJIOOTBOJ),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHHE HArPEThIX MOBEPXHOCTEH BIEKTPONpUOOpPOB C TOPHOYUMH

MarepuaiaMH; BO3JIEUCTBUME TEIJIOBOIO  HW3JIyueHus mpubopa (Hampumep,
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3JIEKTpooOOrpeBaresii) Ha TOpIOYHME MaTepualibl; BBUIET PACKAJICHHBIX YacCTHII,

00pa30BaBIIMNXCS B pe3yJIbTaTe aBapUMHOTO pexuma [3].

3. Opranusanusi npoQUIAKTHKH I0KAPOB

3.1. O01mme MoI0KEHUS

C 1 wmapra 2023 r. BcTynmwio B CHWIy mocTraHoBieHue IIpaBurenbcTBa
Poccuiickoii @enepaunn ot 24 okTsa0ps 2022 r.Ne 1885 «O BHeceHUHM M3MEHEHHI
BlIpaBuna nporuBonoxapHoro pexxuma B Poccniickon @enepanum».

[IynkT 2 yka3zaHHbBIX H3MEHEHUM BBOAUT B [IpaBuia MPOTHUBOINOKAPHOTO
pexuma B Poccuiickoit ®enepannu (nanee — IIIIP)HoBeIM myHKT 2.1 ciegyromiero
cojepkaHusi «PyKoBOAMTENb OpraHu3alii O0OECIeUMBaeT SKCIUIyaTallUio 3IaHHM,
COOPYKEHHUMB COOTBETCTBUM ¢ TpeOoBaHUAMUDenepalIbHOTO 3aKOHA « TeXHUUeCKui
pernmamMeHTo TpeOOBaHUSAX MOXapHOM Oe3omacHoCcTM» W (WIM) HPOEKTHOM
JNOKYMEHTALIUN.

C 7 auBapsa 2023 r. Bctynuiu B cuity lIpaBuiia TEXHUYECKOW DKCIUTyaTalluu
AJIEKTPOYCTAHOBOK TMOTpeOuTenel nsnekTpudyeckod osHeprun (namee — IITD),
yTBEpKJI€HHble  mnpukazoM  MunsHepro Poccunm  Ne@110r112.08.2022  «O6
yTBepxkAeHnn  IIpaBWiI  TEXHWYECKOW  OKCIUTyaTallud  3JIEKTPOYCTaHOBOK
NOTPEOUTENEN SIEKTPUUECKON IHEPTUN.

B cootrBerctBum ¢ nyHktom 3 IITD TexHuyeckas HKCIUTyaTalMs
JIEKTPOYCTAHOBOK ~ BKJIIOYA€T, B TOM 4YHUCJIE, KX PEMOHT M TEXHHUYECKOE
00CITyKUBaHHE.

B coorBerctBum ¢ nyHkroM 7 IITO, mpu skcmmyatanuu 3JI€KTPOYCTaHOBOK
HOTPEOUTENb TaKKe JOJDKEH OOeCHedMTh: COJIEpP)KAHHWE DIIEKTPOYCTAaHOBOK B
UCIIPAaBHOM COCTOSIHUU U UX 0€30MacHYI0 IKCILTyaTallio; MPOBEACHUE TEXHUYECKOTO
0o0CITy’)KMBaHUSI U PEMOHTA AJIEKTPOYCTAHOBOK B ILEJIAX MOAECPKAHUS HCIPABHOIO
COCTOAHMSI W  0O€30MacHOM  HBKCIUTyaTallkd  JJIEKTPOYCTAHOBOK;  HaJM4Me,
UCIIOIB30BAaHUE W TMOJJEP)KAHUE B  AKTyaJlbHOM COCTOSIHUM TEXHHYECKOMN
JOKYMEHTAIMU, HEOOXOMMOM JIs SKCILTyaTal[uy 3JIEKTPOYCTAHOBOK.

B coorBerctBun ¢ nmyHkroM 8 I[ITO nns HemocpencTBEHHOIO BBITOJIHEHUS

00s[3aHHOCTEN MO OpraHu3alUu JKCIUIyaTalluk 3JIEKTPOYCTAaHOBOK PYKOBOJMTEIND


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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norpebutenss (3a  HMCKIIOYEHUEM  HHIMBHUIAYAIbHBIX MNpEeANpUHUMATENICd U
(U3HYECKUX JIMI) OPraHU3aMOHHO-PACTIOPAIUTEIbHBIM JOKYMEHTOM HAa3HAYaeT U3
YHUCJIa aJIMUHUCTPATUBHO-TEXHUUECKOTO MepCcoHaia NOTPEOUTENs JIMLO, HA KOTOPOE
BO3JIOKEHBI OO0S[3aHHOCTH 10 OpTraHW3alMi TPOBEJCHHS BCEX BHUAOB paboOT B
3IIEKTPOYCTAHOBKAX MOTPEOUTENS (Jlajee — OTBETCTBEHHBIN3A 3IEKTPOXO3SMCTBO), U
ero 3amecTturens. B ciydae ecnu moTpeOuTeNb, OCYHIECTBISIOMNN AKCILTyaTaI[UIO
3JIEKTPOYCTAHOBKH, SIBJSETCS MHAMBHUyaJIbHBIM HpPEIIpPUHUMATENEM, 00s3aHHOCTD
10 OpPraHU3alMN JKCIUIyaTaluy 3JIEKTPOYCTAaHOBOK, OpPraHU3alMKU IPOBEICHUS BCEX
BUJIOB pabOTB 3JIEKTPOYCTAHOBKAX BO3Jaraercs HEMOCPEJICTBEHHO Ha TaKoro
VHVMBUAYAJIBHOTO NPEANPUHUMATEIS.

VYuurtsiBas TpeboBanus nyHkra § [1T3, opranuzanuio npoGuiIakTUKU MOKAPOB
OT DJKCIUTyaTUPYEMOTO 3JEKTPOOOOPYAOBAHUS PEKOMEHIYETCS BO3JIOKHUTh Ha
OTBETCTBEHHOTO 3a 3JIEKTPOXO3SUCTBO WM HA MHIUBUYAIBHOIO NPEaTpUHUMATENS,
HEMOCPEICTBEHHO 3KCIUTYaTUPYIOIIETO AIEKTPOYCTAHOBKH, a A1 (PU3HUYECKUX JIUI] —
HETMOCPEAICTBEHHO Ha (PU3MUECKOE JINII0, SKCILTyaTUPYIOIIEe AIEKTPOYCTaHOBKH.

B coorBercTBrn ¢ myHKTOM 9 IITO Ha OTBETCTBEHHOrO 3a AJIEKTPOXO3ANUCTBO
JOJDKHBI OBITH BO3JIOKEHBI MOJHOMOYHS 0 OpraHM3aliH pa3pabOTKU U BEIEHUIO
JNOKYMEHTALMU IO BOIIpOCaM OpraHU3alliM 3KCIUIyaTaluu 3JIEKTPOYCTAHOBOK M €€
nepecMOoTpy (aKTyalau3aluu); OOECIEUEHHUIO BBIIIOJHEHUS! PEMOHTa U TEXHUYECKOTO
00CITy)KMBaHUS JIEKTPOYCTAaHOBOK.

B cootBerctBuu ¢ mynkrom 14 [T, nmoTpeduTens MOMKEH OpraHU30BaTh U
OCYLIECTBJISATh KOHTPOJIb COCTOSIHHSI €r0 3JIEKTPOYCTaHOBOK, OCHOBAaHHBIH, B TOM
4HCclie, Ha pe3yJibTaTax OCMOTPOB. BhIABIEHHbBIE 110 pe3yabTaTaM KOHTPOJIS 1e(PEeKThI
000pyI0BaHUs, YCTPOMCTB 3JIEKTPOYCTAHOBOK JOJIKHBI (DUKCHPOBATHCS B KypHaJIe
Ne(EeKTOB C OIpEAeICHHEM OTBETCTBEHHBIX 3a YCTPAHEHHE JIMI[ W CPOKOB
YCTpaHEHHUsI 1€(PEKTOB.

B coorBerctBum ¢ mynktom 23 IITD morpeburens momKeH 00eCIEUUTH
IPOBEJCHUE TEXHUYECKOTO OOCITYKHBaHHUS U PEMOHTOB 00OPYIOBaHUS U yCTPOUCTB
ANEKTPOYCTaHOBOK.  OObEM  TEXHHYECKOro  OOCIHYy)KHMBaHUS H  IJIAaHOBO-

npcaAynpCanuTCIIbHbIX PECMOHTOB QJICKTPOYCTAaHOBOK JOJIXKCH OIIPCACTIATHCA
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HEO0OXOIMMOCTBIO MOJIJIEPKAHUS UCIPABHOCTH U obecrieueHus: 6€30nacHor padboThl
ANEKTPOYCTAHOBOK.

B coorBerctBunm ¢ mnyHkrom 27 IITD y mnorpebutenss B OTHOUIEHUHU
IKCIUTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JOJDKHA OBITh B HAJTMYMHU CIEAYIOIIAS
TEXHUYECKasi JOKyMEHTAIIUS:

CXEMBI AJIEKTPUUECKUX COCTMHEHUN U TEXHOJIOTUYECKUX CHCTEM, B TOM YHCIIE
HOpMaJibHbIE€ (BPEMEHHBIE HOPMAJIbHBIE) CXEMbl JJIEKTPUUYECKUX COEIUHEHUI
AJIEKTPOYCTAaHOBOK MOTPEOUTEIS;

KYpHajbl ydeTa JIJIEKTPOOOOPYJIOBaHUSA C TEPEYUCICHHUEM OCHOBHOTO
AMEKTPOOOOPYIOBaHUSI M C YKa3aHHEM €ro TEXHUYECKUX JaHHBIX, a TaKxkKe
MIPUCBOCHHBIX €My WHBEHTaPHBIX HOMEPOB.

B cootBerctBuu ¢ nmynkrom 30 IITD, Bce u3aMeHEeHUsI B 3JEKTPOYCTAaHOBKAX,
BBINIOJIHEHHBIE B IMPOLIECCE AKCILTyaTalllK, JOJKHBI OTPAXAThCA HA AJNEKTPUUYECKUX
(TEXHOJIOTUYECKUX, MWCIOJHUTENIBHBIX) CXeMaX U 4YepTekax 3a MOAMHUCHIO
OTBETCTBEHHOT'O 3a 3JIEKTPOXO3SIIICTBO € YKa3aHUEM €ro JOJDKHOCTH M JaThl
BHECEHUSI U3MEHEHHS.

Ha ocnoBanum nynkta 31 IITO  cooTBeTcTBHE  BIEKTPUUECKUX
(TEXHOJIOTMYECKUX) CcXeM (YepTexeil) (haKTHUYEeCKUM SKCIUTyaTallMOHHBIM JOJIKHO
MIPOBEPATHCS. OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO HE PEXKE OJIHOTO pa3a B 3 rojia C
OTMETKOM Ha HHUX O [JaTe€ IMPOBEPKH, YIOCTOBEPEHHOM ero mnoanuchio. Ilpu
HECOOTBETCTBUU IEKTPUUECKHUX (TEXHOJOTUYECKHUX) CXeM (UepTexeil) pakTnyeckum
AKCIUTyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SUCTBO OJKEH ObITh 0OecrieueH
nepecMoTp (aKTyaliu3aius) yKa3aHHbIX cXeM (depTexeit).

ITynxt 8 usmenenuid B II[IPBBoAMT B Hero HOBBIM MyHKT 17.1 cnepyroiiero
coznepxkaHus:«PykoBoAUTENIb OpraHU3alMK O0ECHEeYrBACT BEJACHHE W BHECEHHE
uH()OPMAITMUB  JKypHAJ OKCIUTyaTalldd CHUCTEM TPOTUBOIMOXKAPHOM  3aIlUTHI.
JlomyckaeTcst BeieHUE )KypHaia 3KCIUTyaTallud CUCTEM MPOTUBONOKAPHOM 3alUTHI B
JIEKTPOHHOM BUJIE.

dopma BeleHUS KypHaja dKCIUTyaTalldd CUCTEM MPOTHUBOMOKAPHOM 3alIUTHI

OTIPEICIIICTCS. PYKOBOAUTEIEM O0BEKTA 3aIUTHI.


https://docs.cntd.ru/document/565837297#6520IM
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C mumenbto obOecnieueHuss Oe3aBapuiiHOM pabOTHl  BIEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY3a 3JIEKTPOXO3SMCTBO HA OOBEKTE 3alIUThl PEKOMEHIYETCS BECTH
KypHaJ, B KOTOPOM YKa3bIBalOTCS:

nepeyeHb KOHTPOIUPYEMOTO 3IEKTPOOOOPYAOBAHNUS;

JaTa MPOBEPKU COCTOSHUS TOKAPHOH 0€30MaCHOCTH AJIEKTPOOOOPYIOBAHUS;

pe3yNbTaThl MPOBEPKH COCTOSIHUSIETO TMOXApHOH O€30MacHOCTH, U3MEHEHMS
COCTOSIHUSL TOXapHOH O0€30MacHOCTH 3JIEKTPOOOOPYIOBaHUS MO CPAaBHEHHUIO C
pe3yabpTaTaMu IpeIbIyHIEN IPOBEPKHY;

NPEANPUHSATBEIE MEphl MO TOBBIIIEHUIO YPOBHS MOXKapHOW O€30MacHOCTH
(mpodunakTUYECKHEe MEPONPUSITHS, TEXHUUECKOE 00CTyKMUBaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia npo(HIIaKTHYECKUX OCMOTpPOB
AIEKTPOOOOPYIOBaHUS OIpPEACNIeTCSl PyKOBOAUTENIEM O00beKkTa 3aiuThl. Benenue
KypHaja  NPOPUIAKTUYECKUX  OCMOTPOB  BJIEKTPOOOOPYAOBAHUS  MOXKET
OCYLIECTBJISATHCSA B 3JIEKTPOHHOM BH/IE.

OTBETCTBEHHOMYpPEKOMEHYETCS  COCTaBUTh Tpaduk TPOPUIAKTUIECKIX
OCMOTPOB 3JIEKTPOOOOPYIOBAHUS.

[lepnonnyHOCTH POBEICHHUS npoUIAKTHIECKUX o0cnenoBaHui
PEKOMEHIyeTCsl YCTAaHOBUTb B 3aBUCHUMOCTH OT COCTOSIHHUS OOBEKTa U CTEHEeHH
OTBETCTBEHHOCTH, HO He pexe | pasa B rog.

PexomenmyeTrcss mpoBOAWTH BHEIUIAHOBOE MPOQPUIAKTHYECKOE 00CieIOBaHUE
OTJIETIbHBIX AJIEMEHTOB 3JIEKTPOOOOPYAOBAHUS MOCIE KaXIAOT0 HUX PEMOHTA WIH
3aMEHBI.

Pe3ynbTaThl BHEIUIAHOBOTO OOCJEIOBAaHUS 3aHOCATCA B JKypHAII C yKa3aHUEM
MPUYUHBI 00CTIEIOBAHUSI.

Pekomennyercs 1mepea MPOBEACHUEM OUYEPEAHOTO WM BHEIUIAHOBOTO
oOcienoBaHUsl O3HAKOMHUTBHCS C JAaHHBIMU MPEABIAYIIETO OO0CIeqoBaHus. ITO
MO3BOJIUT MPOCIEANUTh TUHAMUKY MOKapHOU 0€30MacHOCTH 3JIEKTPOOOOPYIOBAHUS U
CBOEBPEMEHHO NMPEJOTBPATUTH IMOKAPOONACHYIO CUTYALHIO.

B coorBerctBun ¢ mynktom 37 IITD mnorpebureneM OKHBI OBITh
COCTABJICHBI U YTBEPKICHBI PYKOBOJMUTEIEM WM WHBIM YIHOJHOMOYEHHBIM JIHUIOM

HOTpC6I/ITGH51 -  OPpHAUYCCKOro Juna (HOTp€6I/ITCJICM - HWHIUBHUAYAJIbHBIM
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OpeArnpuHUMaTeneM Wi (PU3MYECKUM JIMIIOM) TpauKkd OCMOTPOB U 00XO0/0B
000pyOBaHus, 30aHUN U COOPYKEHUH dJIEKTPOYCTAHOBOK IOTPEOUTENS.

HenocpeactBeHHO  IMPO(UIAKTUYECKHIT  OCMOTP  3JIEKTPOOOOpYyAOBaHUs
OPOBOAUT KBAJU(UIMPOBAHHBIN  CIENUANUCT OOCTY)KMBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 3a 3JIEKTPOXO3SMCTBO HA OOBEKTE.

Bce onepanuu ¢ 31exTpooOopyaoBaHueM (MOHTAX anmapaToB AJIEKTPUUECKON
3alUThl, TEPMOMHIUKATOPOB, TEPMOCUCTEM, MpoduIakTHIecKoe OOCITyKUBAHUE,
PEMOHT, 3aMe€Ha) JOJUKHBl IMPOBOJAUTH KBATU(UUIUPOBAHHBIE  CHELUAIHUCTHI

00CITyKHUBaroIIel OpraHu3alinm.

3.2. [IpopunakTHYeCcKUe MEPONIPUITHSA

K npodunaktruueckum MeponpUsTHIM IO MPEAYHNPEXKICHUIO MOXApPOB OT
3NEKTPOOOOPYIOBAHUS JKUJIBIX U OOLECTBEHHBIX 3aHUI CIIETyeT OTHECTH:

- IEPUOJUYECKUI KOHTPOJb COCTOSHUA W PabOTOCTIOCOOHOCTH ammapaTroB
3aIUTHI JIEKTPUYECKOHN CETH;

- IPUMEHEHHE TEPMOMHANKATOPOB U NEPUOINYECKUI KOHTPOJIb UX COCTOSHHUS;

- IPUMEHEHHE TEPMOCHUCTEM;

- IEPUOANYECKOE IIPOBE/ICHHE TEIJIOBU3NOHHOM JUarHOCTUKH
IKCILTyaTUPYEMOTO 3JIEKTPOOOOPYI0OBAHUS;

- KOHTPOJIb COCTOSIHUSI UCIIOJIb3YEMBIX 3JIEKTPONPUOOPOB, SJIEKTPOIPOBOJIKHA U
AIEKTPOYCTAHOBOYHBIX M3CIIUMA.

Ilpumenenue mepmounouKamopoe

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOMHIIMKATOPOB HAa  DJIEMEHTHI
ANEKTPOOOOPYIOBaHUS  HEOOXOAUMO COOCTBEHHHMKY  3JIEKTPOYCTAHOBKH WM
AKCIUTYaTUPYIOLIEH OpraHu3alnu pa3padoTaTh MPOCKT MOHTaKa TEPMOUHAUKATOPOB
C YKa3aHHEM TOYEK UX MOHTa)a U TUIIOB.

[IpoekT MOHTaxka TEPMOMHAMKATOPOB PEKOMEHAYETCSI BKIIOUNUTH B MEPEYEHb
OCHOBHOM TEXHUYECKOW JTOKYMEHTAIMHU 3aLIMIIAEMOM 3JIEKTPOYCTAHOBKHU.

IIpoekT MOHTaXa TEPMOMHIMKATOPOB CTAaHOBUTCS 4YacTblO IPOEKTHOMN

nokyMeHTaruu. B coorBercTBum ¢ mmyHkToMm 2.1 I1T1P, BBe1eHHBIM MOCTAaHOBJICHUEM
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[TpaButensctBa Poccuiickoit ®enepauun ot 24 oxta0ps 2022 roma N
1885,5kcrutyaTalinio  31aHUd B COOTBETCTBHMM € TpPeOOBAaHUSAMH IPOECKTHOM
JOKYMEHTAIMU 00eCIeYuBaeT PYKOBOIUTEIb OPraHU3aLUH.

IIpyu nocrnenyronmieM  MNPOBEACHHMM  PEMOHTHBIX  paboT € 3aMEHOH
TEPMOHMHIUKATOPOB HEOOXOJMMO OCYIIECTBISATH B COOTBETCTBUU C TPEOOBAHUSIMM,
pa3pabOTaHHOIO MPOEKTAa MOHTAXKA.

YCTaHOBKY  TEPMOMHIMKATOPOB  JOJDKEH  NPOM3BOJAUTH  IIEPCOHAI,
JOMYIICHHBI K paboTe B JACUCTBYIOIIMX JJIEKTPOYCTAHOBKAX, HMEIOIIHMA
HE0OXOIMMbIE 3HAHUS Y HABBIKM MOHTa)Ka TEPMOUHIUKATOPOB.

MOoOHTa)X TEpMOMHIUKATOPOB, CIEAYET NPOU3BOAUTH HA OTKIHOUYECHHOM
AIEKTPOOOOPYIOBaHUM (HANPUMEDP, BBIBEJCHHOM B PEMOHT, MPU TMEPUOAHMYECKOM
WJIM BHEIJIAHOBOM TE€XHUYECKOM OOCIY>KMBAaHUU U T.J.) ¢ cobmoaeHueM [lpaBui mo
OXpaHe TpyAa IPH SKCILTyaTalllN dJIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBI, TPEUMYILIECTBEHHO, CIEAYET pa3MellaTh Ha KOHTAKTHBIX
COCIMHEHHMSIX M  KOHTAKTaX  pacHpeAeNIUTEIbHbIX  YCTPOWCTB;  JOMYCTHMO
pa3MelieHre Ha KOpIlycaX HEKOTOPOro JJIEKTPOOOOpYIOBaHUS, a TaKKe HHBIX
AIIEMEHTAX AJIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeNIaTh TaK, YTOOBI OHU OBLIM XOPOIIO
BUJHBl TpPU BHU3YyaJIbHOM KOHTPOJIE COCTOSIHMSI TMOXapHOH  Oe3omacHocTH
AJIEKTPOOOOPYIOBAHUSA, B YACTHOCTH, TEPMOUHJUKATOPHBIE HAKICHKUA CIEayeT
pa3Meliatb TakuM o0pa3oM, YTOObI TEPMOMHAMKATOPHBIE METKH TeMIlepaTypHOMN
mIKajdbl ObUIM  XOpPOIIO BHJIHBI TpPU MPOBEJECHUU BHU3YaJIbHOIO  OCMOTpA
3JIEKTPOOOOPYI0BAHUS.

[Ipu pasmenieHU TEPMOMHAMKATOPOB cleAyeT u30eraTb KOHTAaKTa UX
NOBEPXHOCTU C 3JEMEHTaMH, KOTOpbIE CIOCOOHBI BBI3BATh HMX IOBPEXKICHUE B
pE3yabpTaTe MEXaHUYECKOTIO BO3JAECHCTBHUS.

Ilepea MOHTaKOM TEPMOUHIMKATOPHBIX HAKJIEEK, HEOOXOIMMO ITPOU3BECTU UX
BHEIIHUNM OCMOTP Ha MpPEeAMET OTCYTCTBUS IOBPEXKACHUU. TEepMOMHIMKATOPHBIC
METKHU TeMIIEpaTypHOU HIKAJIbl HAKJIECUKU HE JIOJHKHBI UMETh OTMETOK JIOCTHUKEHHS

HA3HAYEHHBIX TeMIiepaTyp (He JOHKHO ObITh U3MEHEHHS 1IBETa METOK).
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Hanecenne TepMOMHIMKATOPOB HEOOXOAUMO MPOU3BOJUTH B COOTBETCTBUU C
MHCTPYKIMEN N0 3KCIUTyaTallid TEPMOUHINKATOPA.

B npouecce moHTaxa HE JOMYyCKaeTCs:

- MEXaHUYECKOE MOBPEKICHUE TEPMONHANKATOPHON HAKIICUKU;

- HAHECEHHE TEPMOMHJIMKATOPOB HA DIIEMEHTHI 3JEKTPOOOOpyOBaHUS,
HAXOSALIUECS O] HAIIPSKEHUEM;

- pa3MelleHre TEPMOMHIMKATOPOB B  HEMOCPEACTBEHHOMW OJM30CTH  OT
HarpeBaTeNbHBIX MPUOOPOB.

B KypHane yKa3bIBa€TCSI MECTO HAHECEHUs TEPMOMHIMKATOPA, IIperes
cpabaThIBaHUA, UCXOIHOE COCTOSIHUE (L[BET, IPaJyHpOBKa U T.I.), JaTa HAHECEHMS,
CPOK MCIIOJIb30BaHUs UM ATy 3aMEHBI.

CocrossHME TEPMOMHIMKATOPOB CIEAYET MPOBEPATh IIyTEM BU3YAJIBHOIO
0CMOTpa 3IEKTPOOOOPYAOBAHUS C COOIIOIEHHEM TPeOOBaHUN MPABUII OXPAHBI TPYAa
(B mepuo/1 BBINOJHEHUS TIAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B MEPHO]T BHIIIOJHEHUS
PEMOHTHBIX padoT).

IleproguunocTh 0CMOTpa 3NEKTPOOOOPYIOBAHMS, 3aIIMILEHHOTO
TEPMOMHJIUKATOPAMH,  yCTaHABIMBAETCA  OPraHU3aLMOHHO-PaCIOPAIUTEIBHBIM
JOKYMEHTOM  COOCTBEHHHMKAa  D3JIEKTPOYCTAHOBKM  MJM  JKCIULyaTHPYIOLIEH
OpraHu3aluei.

[Ipu mpoBeaeHNM BU3YaJbHOTO OCMOTpPa 0c000€ BHHUMAHME CIIEAYET YIENATh
OTCYTCTBHIO MEXAaHWYECKHX IOBPEKICHUN TEPMOMHAMKATOPOB, MX OTKJICHBAHUIO
WIM OTCIauBaHUIO, CPabaThIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM Uil BbIBOJA OOOpPYJOBaHUS B PEMOHT SIBIISETCS IPEBBIIICHUE
TEeMIIEpaTypbl SJIEMEHTOB AJIEKTPOOOOPYIOBAHHUS.

[IpodunakTuyeckre MeponpuaTHs PEACTaBIEHBI B Ta0IUIE 3.
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Tabimuna 3
IIpodpuniakTuyeckne MepoNpPUATUSA
Texuuueckue Pexomennyemas .
IIpodunaxkTuyeckoe MmeponpusTHe JelicTBUS IpU 00HAPYKEHUU HEUCTIPABHOCTH
CpPeACTBA NEePHOAUYHOCTh
ABTOMaTHYECKHUE Buzyanbnbliii ocMOTP. 1 pa3 B 3 mecsmma | [Ipu oOHapyXKE€HUM HEUCTIPABHOCTH TMPOU3BECTH
BBIKJIIOUATENHN He nmomxHO OBITH nedopManuu Kopryca, H3MEHEHHS 3aMeHy anmnapara
[BETa M OIUIABJIEHUS M30JISLIIMU MPOBOJAOB, CJEIOB
neperpesa (U3MEHEHNUs 11BETa) KOHTAKTOB.
[IpoBepka  CcOOTBETCTBHMSI ~ MapaMeTpoB  ammapara,
YKa3aHHON B MapKUpPOBKE IMapaMeTpaM 3JIEKTPUUYECKOM
CETH I10 HAMPSKEHUIO U TOKY.
[TpoBepka paboTOCIIOCOOHOCTH.
VYerpoiictBa  3amuThl | BusyanbHbIil ocMOTP. 1 pa3 B 3 mecsama | [Ipu oOHapyXKE€HUH HEUCIIPABHOCTU IMPOU3BECTH
i depeHnanbHOro He nomxno ObITh nedopmanuu Kopiyca, U3MEHEHHUs 3aMEHy yCTpOHCTBa
TOKa IBETA M OIUIABJICHUS HW30JSLHUHU IPOBOJAOB, CIEIOB
neperpeBa (M3MEHEHUsI LIBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS  NIApaMeTpoOB  aIrlaparta,

YKa3aHHOM B MapKHPOBKE IapaMerpam 3JIEKTPUYECKON
CETH M0 HANPSIKEHUIO, TOKY, MU epeHIInaIbHOMY TOKY.
ITpoBepka pabOTOCHIOCOOHOCTH C TOMOIIBIO KHOIKHU
«Tect». Ilpn HaxaTtum Ha KHONKY «TecT» ycTpoHMCTBO
JIOJDKHO cpaboTaTh.

VYcerpolicTBa 3alMThI OT
JyTOBOTO pooos
(uckpeHus)

BuzyanbHblii 0cMOTP.
He nomxno ObITh nedopmarmu Kopiyca, U3MEHEHHUs

[BETa M OIUIABJICHUS M30JISALMU MPOBOJAOB, CIEIOB
neperpeBa (M3MEHEHUsI 1IBETa) KOHTAKTOB.
[IpoBepka  cOOTBeTCTBHMSI ~ MapaMeTpoB  ammapara,

YKa3aHHON B MapKUpPOBKE IMapaMeTpaM 3JIEKTPUUYECKOM
CETH I10 HAMPSKEHUIO, TOKY.

[TpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIIKHU
«Tect» wiM mnpu TMOMOLIM TECTOBOIO YCTPOMCTBA,
BXOOALICTO B KOMIIJIICKT ITIOCTaBKH. HpI/I Ha>XaTu Ha
KHOTIKY «TecT» ycTpoHCTBO HOKHO cpabotath. [lpm

1 pa3 B 3 mecsia

[Ipn oOHapyXeHHH HEUCIIPABHOCTU IMPOU3BECTU
3aMEHY yCTPOMCTBA
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Texunueckue
cpeacTBa

IIpodunakTuyeckoe MmeponpusiTue

Pexomennyemas
NePHOIMYHOCTh

JelicTBus Ipu 00HAPY:KEHUH HEUCTIPABHOCTH

BKJIIOUEHWH  TECTOBOTO  yCTPOMCTBA B  PO3ETKY
3aIUIIAEMON TIENU YCTPOMCTBO TOHKHO CpaboTaTh.

VYcrpolicTBa 3alMThI OT

BusyanbHblil 0CMOTD.

1 pa3 B 3 mecsa

[Ipn oOHapyXeHMM HEUCIIPaBHOCTU IPOU3BECTU

IIEPEHAIIPSHKECHUS He nomxHo ObITH nedopmanuu Kopiyca, U3MEHEHHs 3aMEHy YCTpOWCTBa
[BETAa M OIUIABJICHUS W30JSLHMH IPOBOJAOB, CIEIOB
neperpena (M3MEHEHHMs 1[BeTa) KOHTAKTOB.
IIpoBepka  COOTBETCTBUS  @ApaMETPOB  aIlapara,
YKa3aHHOM B MapKHPOBKE IapaMeTpaMm 3JIEKTPUYECKON
CETH 10 HANPSIKEHUIO, TOKY.
TepmounnaukaTopsl BusyanpHblii 0CMOTD. 1 pa3 B 3 mecsina | Ilpu oOHapykeHHMM MEXaHUYECKUX TOBPEKICHUN
OTCcyTCTBHE MEXaHUYECKUX MTOBPEKICHUM. WJIY UCTEYEHUS CPOKA IKCIUTyaTallly IPOU3BECTH
IIpoBepka CpPOKOB 3KCIUIyaTallMd TEPMOUHIUKATOPOB B 3aMEHY TEPMOMHIUKATOPA.
COOTBETCTBHUH C JIOKYMEHTALIUEW U3TOTOBUTEI. B ciydae W3MEHEHUS LBETA
OTcyTcTBUE U3MEHEHUS 1IBETA TEPMOUHIUKATOPOB. TEPMOMHAMKATOPANIPOU3BECTH  JEUCTBUA IO
pasmeny 4.3  HACTOSIIMX  METOJUYECKUX
PEKOMEH AL,
Tepmocucremsl BusyanbHblil 0CMOTD. 1 pa3 B 3 Mecsua | [Ipu oOHapy eHHUH MEXaHUYECKUX MOBPEKICHUI
OTCcyTcTBHE MEXAHUYECKUX NTOBPEKIECHUI TaTYMKOB. WM UCTEUEHUS CPOKA DKCILTyaTalluy IPOU3BECTH
[IpoBepka  CpOKOB  HJKCIUIyaTalMu  JaTYMKOB B 3aMEHY JTaTYUKOB.
COOTBETCTBHUH C JTJOKYMEHTALIUEH U3TOTOBUTEIIS.
OTtcyrcTBUE U3MEHEHUS 1BeTa OIUIABJICHHH,
nepopmanuu.
TernoBusnonHas IIpoussectu TEIUIOBU3UOHHYIO muarHoctuky | He pexe 1 pazaB | [lo pe3yJibraTtaM TEIUIOBU3MOHHOI'O
JUArHOCTHKA JKCIUIYyaTUPYyEMOTO 3JIEKTPOOOOPYI0BAHUS B roj 00cJIeI0BaHUs COCTABISACTCS IPOTOKOIL.
COOTBETCTBUM C [6] wiaM Jpyrod aTTECTOBAHHOU [IpoToKON MOMKEH COAEP)KATH  CIEAYIOILLYIO
METOAUKOH TEIUIOBU3MOHHOM INarHOCTHUKHU. HnH(pOpMaLIHIO:
- HAUMEHOBAaHUE M aJpec  OpraHM3aliu-
WCIIOJTHUTEIIS,
- HOMEp JIMUIEH3UMM W aKKpeOuTaluu  Ha
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Texunueckue
cpeacTBa

IIpodunakTuyeckoe MmeponpusiTue

Pexomennyemas
NePHOIMYHOCTh

JelicTBus Ipu 00HAPY:KEHUH HEUCTIPABHOCTH

NPOBE/ICHUE JaHHOTO BHJA pabOT C yKa3aHHEM
IaThl  BBIIAYW, PETHCTPAI[MOHHOTO HOMeEpa,
HAMMEHOBAHHUS OpraHa BbIJIABIICTO JIMICH3UIO U
MIPOBOJIMBIIIETO AKKPETUTAIINIO, CPOKA ICHCTBUS;
- HOMEp OTuYeTa, HOMEp OJK3eMIUIipa W JaTy
(cpokwu) npoBeaeHus: pabOTHI;

- HAUMEHOBaHKE 00CJIeJIOBAHHOTO 00BEKTA U €ro

anpec;

- CIIUCOK HCIIOJHUTEIIEH c YKa3aHUEeM
KBaJTM(DUKAIIHH;

- IepeYeHb CPEICTB HU3MEpeHU

UCIIOJB30BAaHHBIX  NIpu  oOCJleNoBaHUHU, C
yKa3aHHEM JaThl TIOBEPKU;

- mens o0cnenoBaHus (OMpeeNieHue IMOKapHOM
OTIaCHOCTH) M OOBEKTHI 0OcienoBanus (yKaszaTh
KaKoe IIEKTPOOOOPYIOBAHHE 3IaHUs
MOJIBEPTajoch 0OCIIEI0BAHUIO);

- XapaKTepUCTUKA  OOBEKTOB  OOCIEIOBAHUS

(cocTostHMe 3NEKTPOOOOpYyIOBaAHUS,
HaIpsiKEeHUE, TOK HArpy3KH U T.11.);

- pe3yNbTaThI oOcnenoBanus (crenenpb
Ne(EKTHOCTH (mokapHoit OIMACHOCTH),

TEPMOTPAaMMbl W COOTBETCTBYIOIIUE WM
¢dboTon3zo0paxeHus, CHOUCOK  Je(EeKTOB  TIO
CTETICHU X MMOXKaPHOH ONAaCHOCTH).

ConepkaHue TPOTOKOIA MOXET JIOIMOJHSITHCS B
3aBHCUMOCTH OT 00CIIelyeMOT0 0ObEKTa.
PazpuBmmecs  gedexktsl u  nmedexTsl  Ha
HAYaIbHOM CTaJMU pa3BUTHS PEKOMEHIOBAHO
yCTpaHSITh B XOJ€ IUIAHOBOTO OTKIFOYCHHS
AJIEKTPOOOOPY TOBAHHSI.

B cnydyae oOHapy»eHHUsI 30HBI C aHOMAaJbHBIM
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Texunueckue Pexomennyemas .
IIpodunakTuyeckoe MmeponpusiTue JleiicTBUSI IPH 00HAPYKEHUU HEHCTIPABHOCTH
cpeacTBa NepUOHYHOCTH
II0)KapOOIIACHBIM ~ TIOBBIIIEHUEM TEMIIEPaTyphI
NpoU3BECTH  JACUCTBUS 1o  pazaeny 4.3
HACTOSIIMX METOJANYECKUX PEKOMEH/IAIIHH.
OKcIuTyaTUpyeMble BusyanbHbiit 0CMOTp 3JIEKTPONPUOOPOB u | Ilepen kaxaeiM | Ilpu OOHapyXeHMH HEHCIIPAaBHOCTH BBIBECTH
AIIEKTPONPUOOPHI U | DJIEKTPOYCTAHOBOYHBIX 1763 (07071 (9MEeKTpUYECKUX BKITIOUCHUEM npuOOp U3 SKCIUTyaTaLNH.
3JIEKTPOYCTAaHOBOYHBIE | PO3ETOK). anekTponpubopa | [IpousBecTH peMOHT WM 3aMEHY HEHUCIIPABHOTO
U3JIeIHs He nomxno OBITH nedopmanmu Kopiyca, U3MEHEHHUS U BO BpeMs AJIEKTPOOOOPY TOBAHHUS.
[[BETa M OIUIABJICHUS H3OJSIMHM TPOBOJOB W IIHYPOB | OKCIUTyaTalllu

MATAHUS, CIIEIOB (u3MeHeHHsT  1BETA)
KOHTaKTOB.

He nomkxHO OBITH NMOBPEXACHUS H30JISLUUU HMUTAIOIINUX
IIPOBOZIOB U IIIHYPOB IIUTAaHMSL.

Po3eTkn mOMKHBI OBITH HAAEKHO 3aKPEIICHBI, HE
JOJDKHBI ~ MMETh  OIUIABJIEGHMHM W MEXaHMYECKHX
MTOBPEXKICHUM.

ITpoBepka COOTBETCTBHS MapaMeTPOB AIIEKTPOIpUOOpA,
YKa3aHHOM B MapKUpPOBKE IapaMeTpaM 3JIEKTPUYECKON
CETH I10 HANPSIKEHUIO U TOKY.

Hcnonp30BaTh  37€KTpOIpuOOp MO HAa3HAUEHUIO B

COOTBCTCTBHUHU C I/IHCTPYKI_II/Ieﬁ I10 3KCIIyaTalluu.

neperpesa
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Koumpons cocmosanua cucmemol 3a3emnenus

B mnpomecce skcrutyatanuy 3JEKTPOYCTAHOBOK BO3MOKHO BO3HUKHOBEHHE
HEUCIIPABHOCTEW Y aBAPUMHBIX CUTYALUU, IPUBOIAIIMX K TOKOBBIM yTeukaM. B 3Toun
CBSI3U, B KaXKJIOM JIOM€ JOJIKHBI BBIMOJHATHCS 3alUTHBIC MEPONPHUSITUS, OJHUM W3
KOTOPBIX SBJISETCS KOHTYp 3aszemiieHus. OH oOecreyuBaeT 3aluTy JIOJEH OT
MOPaXKEHUS JIEKTPOTOKOM, a MPUOOPHI U 000PYAOBaHUE OT MEPENaga0B HAMPSKECHHUS.
KonTyp 3a3emiieHusi, MOXKET YCTAaHABIMBATHCS OTHEIBHO WM COBMECTHO C
YCTPOMCTBAMM 3alIUTHOTO OTKJIIOUEeHUs. KOHTyp 3a3eMiieHHusT MOHTHUPYETCS B
cootBeTcTBHHU C [TYD.

B cootBerctBum ¢ [1YD nns neneit opraHu3anuy KOHTYpa 3a3€MJICHHS] MOYKHO
BOCIIOJIb30BAaThCA €CTECTBEHHBIMHU 3a3€MJIUTEIIIMHU, HAMPUMEpP, PACIOIO0KEHHBIMU
PAIOM METAJUIMYECKUMU U KEeJIe300€TOHHBIMU KOHCTPYKIUSMU. bosbiias 4yacTe ux
MOBEPXHOCTH JOJDKHA KOHTAaKTUpOBaTh C TpyHTOM. B cBowo ouepenb, 11YD
yCTaHaBJIMBAET, YTO M3JIETHUSl U3 KENe300€TOHA, HAXOMSAIIUECs IOJ] HaIpsHKEHHEM,
TpyOONPOBOABI JJIsi TPAHCIOPTUPOBKU TOPIOUMX BEIIECTB, TPYObl KaHAIW3alMU W
OTOILICHHS HE MOTYT IPUMEHSATHCS B KOHTYPE 3a3€MJICHUS.

3ampemaercss yCTaHABJIMBATh 3a3€MJICHUE B KAMEHHUCTBIX WJIM CKaJIbHBIX
TPYHTaX, TOCKOJBKY OHHU SIBJISIOTCA NPOBOAHMKAMU TOKa M 00Jagal0T HU3KUM
COIPOTHUBJICHUEM.

HckyccTBeHHBIC 3a3eMITUTENH MPEICTABIISIOT COO0M CUCTEMY METALTUYECKUX
KOHCTPYKIIMH, pa3MEIIICHHBIX B 3eMJie, Ha ONPEACIICHHBIX PACCTOSHUIX MEXAY OO0
Y HE3HAYUTEIHHOM yAAJIICHUHU OT 00BEKTA 3alUTHI.

JInsi U3rOoTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN NPUMEHSIOTCS: KPYTJIbIE
OpPYTKH, TPYObl pa3HOTO CEYEHUsS U YroJku. B HOpPMATUBHBIX JTOKYMEHTax
ONpPENEIIAeTCS MUHUMAJIBHO JIONMYCTUMOE CEUEHUE 3a3€MIIMTEINIEH, KOTOPOE JOJIKHO
YUYUTBIBATHCSI TPU BbIOOpEe MarepuanoB. Tak, sl NpyTa, OILMHKOBAHHOTO STOT
napaMeTp COCTaBJseT 6 MM?, JUIs MPyTa U3 OOBIYHOrO YepHOTro MeTayuia — 10 Mm2, a
U1 TpSAMOYTroibHOro mpokara — 48 mm?. CTeHKH TpPyO WM IOJKH CTalbHBIX
MIPOKATOB BHIOUPAIOTCSI C MUHUMAIbHOMN TOJIIUHON 4 MM.

3a0uThIC JIEKTPOJIBI COSAUHSIIOTCS MEXIYy COOOM TOHKOW CTalbHOW MOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3anpenaeTcss HCMOJAb30BaTh B KAueCTBE 3a3€MIISIIOLIMX TPOBOJAHUKOB U
3a3eMJIUTENeH MPOPUIBLHYIO apMaTypy. DTO CBSI3aHO C KaJEHBIM HAPYKHBIM CIIOEM,
UMEIOIIUMCST BO BCEX M3JENMSIX OJTOro Ttuma. B pesynbrate, Hapymaercs
pacrpeiesieHde TOKa MO CEYEHUI0, a MPOILIECC OKHUCICHUS MPOUCXOJUT HAMHOIO
osIcTpEe.

CoenuHenue neraneid W3 MpOKaTa YEPHOrO MeETaJla OCYIIECTBIISIETCS C
nomoielo cBapku. CtanbHas Mojioca MPUBAPUBAETCS K KOHIIAM 3a0MTHIX B 3E€MITIO
a1ekTpoAoB. He momyckaeTcs HCHOJIb30BaHHE OOJTOBBIX COEAUHEHUM, T.K. OHU
OBICTPO OKHUCHSIOTCS. B pe3ynpTaTe, KOHTAKT TepsieTCs, U 3a3eMIISIONIUNA KOHTYP
HaynHaeT pabotath Hed(pdekTuBHO. [l0 OKOHUAHMM BCEX CBApOYHBIX PabOT MecTa
cBapku 00padaThIBAIOTCS CHCIIMAIBHBIMA aHTUKOPPO3UMHBIMU cOocTaBamMu. [t aTux
1eJel HeNb3sl UCMOJb30BaTh KPAcKy, MOCKOJbKY OHA HapyllaeT CBsI3b MeETalljia C
3eMJIeH U cucTeMa 3a3eMJIeHUs He OyIeT padoTaTh.

Henb3st mpou3BouTh OKpacKy 3a3eMiIMTeslell WM HAaHOCUTh Ha HUX JIpyTue
MOKPBITHUS, CIOCOOCTBYIOIIME CHIKEHHUIO MPOBOAUMOCTH. OJHAKO MO JACHCTBHEM
KOPPO3HUH TOJIIIMHA CTABHBIX JeTallel MOCTeNeHHO cHMkaeTcs. [loaTomy cedenue
AJIEKTpoAa  MOJAOUpAaeTCs C  ONpeAeiCHHBIM  3amacoM. TakuMm  00pa3om,
o0ecreunBaeTcs TOCTAaTOYHO MPOAOKUTENIbHAS SKCIUTyaTallus KOHTYpa 3a3€MJICHHUS.

Ecnu  koHTyp 3a3emyeHus JoMa COEAUHSACTCS C  KOHCTPYKIHUSIMHU,
PaCIOJIOKEHHBIMH B YCIIOBUSIX arpeCCHBHOM CpPEJlbl, OHU JTOJDKHBI OBITH 3alUIICHbI
CIIeIIMAIBHBIM TTOKPBITHEM.

CymecTByOT HAOOPHI 3a3eMITUTENEH 3aBOJCKOTO U3TOTOBIICHHUS, COCTOSIIINAE U3
HEIBHOTSHYTBIX IITHIPEN, TOKPBITHIX MEJIBIO.

Bce 3azemsitoniyie npoBOIHUKY MOAKIIOUAOTCA K €IMHOW IIMHE 3a3€MJICHMUS,
UCIOJIb3yeMol i KoMMmyTanuu. Cama IIMHa SIBISIETCS OJIHUM U3 JJIEMEHTOB
pacnpeeauTeILHOrO MUTa U 3aKPEIUIIeTCs HEMOCPEACTBEHHO Ha €0 CTEHKE.

J171s1 TOJTHOM TapaHTHU PEKOMEHIYETCS BbI3bIBATH CIIEIMAIIUCTOB, OHHU JOJIKHBI
COCTaBUTh aKT MPOBEepKU. OTBETCTBEHHOCTD 3a BBIMOJHEHHBIE PAOOTHI HECET TOJIBKO
VCIIOJTHUTETIb.

briToBBIMU AIEKTPOUZMEPUTEIIHHBIMU npudopamMu 3aMEPUTh

3¢ (HEKTUBHOCTH3a3EeMIICHUSTHEBO3MOKHO, HaJI0 UMETh
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COBPEMEHHBICIICKTPOHHBICYCTPOICTBA, TEXHUUECKHE BO3MOXKHOCTU KOTOPBIX JIAIOT
BO3MOKHOCTh 3aMEPSITh TAKHE TAHHBIE.

JI71s1 4aCTHBIX JOMOB CONIPOTHUBJIEHUE TOKA HE MOKET MpeBhILATh 4 OM.

[IpaBuna TEXHWYECKON OKCIUTyaTallud dJICKTPOYCTAHOBOK IOTpeOHTENEH,
yTBepxkaeHHbIe [Ipukazom Munsnepro Poccuu ot 13.01.2003 Ne 6 ycraHaBiauBaroT
cieAyronme TpeOOBaHU K 3a3eMJISIOIIUM YCTPOUCTBAM U UX MPOPUITAKTHKE:

- 3a3eMJIIONIME YCTPOMCTBAa JOJKHBI COOTBETCTBOBATH TPEOOBAHMSIM
FOCYJIapCTBEHHBIX  CTAHJApTOB,  MpaBWJI  YCTPOWCTBA  DJIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M MPaBWI U JPYTUX HOPMATHBHO-TEXHUYECKHUX JIOKYMEHTOB,
o0ecreunBaTh yCiaoBUsS 0€30MacHOCTH JIIOJIEH, HKCILTYyaTallMOHHbBIE PEKUMbI PaOOTHI
U 3aIHTY 3JEKTPOYCTAaHOBOK;

- TPUCOECIMHEHHME 3a3eMJISIONIMX MPOBOJHMKOB K  3a3€MIIUTENI0 U
3a3eMIISIIOLMM KOHCTPYKIIUSIM JOJKHO OBITh BBITIOJTHEHO CBapKOH, a K IJIaBHOMY
3a3eMJISIIOILIEMY 3aKHMY, KOpITycaM arrnapaToB, MamiuH U onopam BJI — GonToBbIM
coeAMHEHUEeM (i1 oOecreyeHUs BO3MOXHOCTHM MPOMU3BOJICTBA U3MEPEHUM).
KoHTtakTHBIE cOeAMHEHUS JOJKHBI OTBEYaTh TPEOOBAHUSM TOCYIapCTBEHHBIX
CTaHJIapTOB;

- OTKPBITO TMPOJIOKEHHBIC 3a3eMJISIONINE TPOBOJHUKU JOJKHBI  OBIThH
MpeAOXPaHEHbl OT KOPPO3UU U OKPAIIEHBI B YEPHBIH 1IBET;

- JUISL ONpPEAENICHUS] TEXHUYECKOTO COCTOSIHUSI 3a3€MIIIONIEr0 YCTPONCTBA
JIOJDKHBI ~ TIPOBOJIUTHCS  BU3YaJIbHBIE  OCMOTPBI  BUJMMON  4YacTH, OCMOTPBI
3a3eMIISIIOLIETO0  yYCTPOMCTBA C BBIOOPOYHBIM BCKPBITUEM TPYHTa, HU3MEPEHUE
apaMeTpoB 3a3€MIISIIOLLETO YCTPOWCTBA B COOTBETCTBUU C HOPMAMH HCIIBITAHUS
3IEKTPOOOOPYI0OBAHUS;

- BU3yaJIbHbIE OCMOTPBI BUAUMOM YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJKHBI
MPOU3BOJIUTHCS MO TpaduKy, HO HE pexe 1 paza B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3siictBo [loTpebutenss unu paOOTHUKOM, WM YMOJTHOMOYEHHBIM. [lpu
OCMOTpPE OIICHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCJAMHEHUN MEXIy 3alluTHBIM
MPOBOJHUKOM U OOOpYJOBaHHEM, HaJW4YUE AHTUKOPPO3UOHHOTO TMOKPHITHS,

OTCYTCTBHE OOpPBHIBOB;
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- JUIA ONpENENeHUs] TEXHUYECKOTO COCTOSIHUS 3a3€MJISIOIIEr0 yCTpPOICTBA B
COOTBETCTBUM  C HOpMaMU  HUCHBITAHUH  3JIEKTPOOOOPYI0BAHUSTOTKHBI
IIPOU3BOJUTHCS:

M3MEPEHHUE CONPOTUBIICHUS 3a3€MJISIOIIETO YCTPOUCTBA;

U3MEpPEHHE  HANpPsDKEHUsT  IPUKOCHOBEHMS (B DJIEKTPOYCTaHOBKAX,
3a3€MJISIIOLIEE YCTPOMCTBO KOTOPBIX BBINOJHEHO MO HOPMaM Ha HamlpsyKeHHE
IIPUKOCHOBEHUS), IPOBEPKA HAJIMYMS LENU MEXKIAY 3a3€MILIIOLIUM YCTPOWCTBOM H
3a3€MJISIEMBIMHM 3JIEMEHTAMH, & TaK)K€ COCAMHEHWI €CTECTBEHHBIX 3a3€MJIUTENEH C
3a3eMJISIFOLIMM YCTPOKWCTBOM,;

U3MEpPEHUE TOKOB KOPOTKOIO 3aMbIKaHUS AJIEKTPOYCTAHOBKH, IIPOBEpPKa
COCTOSIHUS MPOOUBHBIX MPeIOXpaHUTENEH;

U3MEpEHUE YACIBHOIO COMPOTHUBICHHUS TPYyHTAa B pailoHE 3a3eMIISIONIETO
YCTPOMCTBA;

- MU3MEpeHus I1apaMeTpPOB 3a3¢MILIIOLIUX YCTPOWCTB - COIPOTUBIICHHUE
3a3€MJISIIOLLETO YCTPOMCTBA, HAIPSHKEHUE MPUKOCHOBEHHMSI, POBEPKA HATUYHUS LIETIH
MEXAY 3a3€MIIMTEISIMHA U 3a3€MJISIEMBIMH 3JIEMEHTAMU - IPOU3BOJSATCS TAKXKE MOCIIE
PEKOHCTPYKIIMM M PEMOHTa 3a3eMJISIIOLIMX YCTPOWMCTB, MpU OOHApyKEHUU
paspylieHus WIM NepeKkpbIThs u30isTopoB BJI  amektpuueckon nayrou. Ilpu
HEOOXOJMMOCTH JIOJDKHBI NPUHUMATBCS MEpbhl MO JIOBEJIEHHUIO MapamMeTpoB
3a3€MJISFOILMX YCTPOMCTB 10 HOPMATHBHBIX;

- T1pU UCHOJB30BAaHUU B  DIJIEKTPOYCTAHOBKE YCTPOMCTB  3aLIUTHOTO
oTkiroYeHus (nanee - ¥Y30) qoKHA OCYIIECTBIATHCS €ro MPOBEPKA B COOTBETCTBHH
C  pEKOMEHJIaUWsAMM  3aBOJA-U3TOTOBUTEIIS U HOpPMaMH UCIIBITAaHUM
3JEKTPOOOOPYAOBaAHUS.

Buvioop kabeneii

B coorBeTcTBMM €O CTAaTUCTHUKOM OCHOBHOM NPUYMHOM TOXKAPOB OT
AIIEKTPOU3ACTUN SBIAIOTCS 3nekTpuyeckue kabenu. [lostomy, ans obecnedeHus
MOKapHO 0€e30MacHOCTH, HEOOXOAUMO MPABWIBHO BBHIOUPATh KaOENbHbIE HU3AEIIUS
10 THUITY UCIIOJIHEHHSI U CEYEHUIO TOKOITPOBOISAIIUX JKHUJI.

[Ipu BbIOOpe THNA HCHOJHEHUs Kalenell s OOBEKTOB Pa3IMYHOTO
Ha3HAYEHHUA MOXXHO BocHoJb30Barbcs TpedOoBanusmu ['OCT 31565-2012, B

COOTBCTCTBHUH C KOTOPHBIM B HOpMaTHBHOﬁ AOKYMCHTAIlUKU Ha KaOeJIbHOC HN3CINC
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JOJDKHA OBITh YKa3aHa 00JIacTh €ro MPUMEHEHHS C yYeTOM ToKa3aTesieil OMacHOCTH U
TUTIAa UCTIOJIHeHUs. B maHHOM cTanmapre mpuBeseHa tabmuna «lIpenMyriiecTBeHHBIE
00JlacTM TIPUMEHEHHUSI KaOeNbHBIX M3JCIMH C yYeTOM HUX THIA HCIOJIHCHUS
npeAcTaBieHHAs B Tabnuie 4.
Taoauna 4
IIpeumyniecTBeHHbIE 00JIACTH PUMEHEHN ST KAa0eJbHBIX U3/1eJINH ¢

YUY€TOM HUX THIIA UCITOJTHCHHUSA

Kiace
Tun ucnoaHeHust .
MIOXKAPHOH [TpenmymecTBeHHAs 001aCTh TPUMEHEHNUS
KaOeJIbHOTO M3/1eNns
OITACHOCTH
be3 obo3nauenus 01.8.2.5.4 Jnst oiMHOYHOH NMPOKITaAKK B KaOEIBHBIX COOPY>KEHUSAX U TPOU3BOICTBEHHBIX
MIOMEIICHUAX. [ pymoBas mpokIiasKka pa3peraeTcs: TOJIbKO B HapyKHBIX
JIEKTPOYCTAaHOBKAaX M MPON3BOJICTBEHHBIX IIOMEIICHHAX, TJI€ BO3MOXKHO JIUIITh
MIEPHOANIECKOE TIPHCYTCTBHE 0OCITY>KUBAOIIETO TIEPCOHAIA, IIPU 3TOM
HEOOXOAMMO IIPUMEHSTH ACCHBHYIO OTHE3AIINTY
Hr(A F/R) [M1a.8.2.5.4 |Jlns mpokyiamkd, ¢ yaeToM o0beMa roproueii Harpy3ku Kabesei, B OTKPBITHIX
Hr(A) [116.8.2.54 |KaO€IbHBIX COOPYIKEHHAX (ICTAKAAX, IANIEPESIX) HAPYIKHBIX HJIEKTPOYCTAHOBOK
Hr(B) 112.8.2.5.4
Hr(C) [13.8.2.5.4
Hr(D) 114.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2  |Jlnst mpokiamku, ¢ yaeToM oObeMa roprodueii Harpy3ku Kabesel, BO BHYTPEHHUX
Hr(A)-LS 1116.82.2.2 |2IEKTPOYCTAHOBKAX, & TAKIKE B 3AHUAX, COOPYIKEHHSIX U 3aKPBITHIX KAOEIbHBIX
ur(B)-LS 28222  |COOPYREHIAX
ur(C)-LS [13.8.2.2.2
Hr(D)-LS [14.8.2.2.2
Hr(A F/R)-HF IT1a.8.1.2.1 Jis mpoxutagky, ¢ yaeTroM o0beMa roproueit Harpy3ku kadeneil, Bo BHyTPEHHHUX
ur(A)-HF [116.8.1.2.1 |27EKTPOYCTaHOBKAX, a TAKXKE B 3JaHUAX U COOPYKEHHUAX C MACCOBBIM
ur(B)-HF M2.8.12.1 npeObIBaHKEM JIIO/ICH, B TOM YHCIIe B MHOTO(YHKIMOHAIBHBIX BBICOTHBIX
B 3aHUSIX U 31aHUSIX-KOMIUIEKCax
Hr(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 | ;s IpOKJIaIKU, C YIETOM 00BheMa roproueii Harpy3Kku kabenei, B cucreMax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBOMOXAPHOMH 3aIIUTHI, a TAKXKE APYTHX CUCTEMAX, KOTOPbIE JOJIKHBI
ur(B)-FRLS 27222 COXpaHsATh PabOTOCIIOCOOHOCTD B YCIIOBHSIX TIOXKapa
Hr(C)-FRLS 113.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
Hr(A F/R)- FRHF ITla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
Hr(B)-FRHF 2.7.1.2.1
Hr(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IT1a.8.2.1.2  |Jlms mpokianku, ¢ yueToM oObeMa roproueil Harpy3ku kabemnei, B 37aHusIX
Hr(A)-LSLTx [116.8.2.12 |HACTCKUX DOMKOIBHBIX H 00Pa30BATEIbHBIX yUPEKACHUH,
ur(B)-LSLTx 282,12 CHCLHMAM3HPOBAHHBIX 10MaX NPECTAPEIBIX U MHBAIHIOB, OoyibHMLIAX, B
CHAJIBHBIX KOpITycax 00pa3oBaTeNIbHBIX YUPEIKACHUH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx [13.8.2.1.2
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Knacc
Tun ncnonHeHus .
MOKapHOU [TpenmymecTBeHHAs 001aCTh TPUMEHEHNUS
KaOeJIbHOTO M3/1eNns
OITaCHOCTH
ur(D) LSLTx 14.8.2.1.2 JETCKHUX YUPEKICHUN
Hr(A F/R)-HFLTx ITla.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
Hr(B)-HFLTx I12.8.1.1.1
Hr(C)-HFLTx I13.8.1.1.1
Hr(D)-HFLTx m4.8.1.1.1
Hr(A F/R)-FRLSLTx |IIla.7.2.1.2 | [lna npokmnanky, ¢ ydeToM oObemMa roproueii Harpys3ku kabenel, B cucreMax
Hr(A)-FRLSLTx [116.7.2.1.2  |mpoTHBOMOXKapHOI! 3aLTUTHI, a TAKXKE B IPYTUX CUCTEMaX, KOTOPHIE JOIDKHBI
Hr(B)-FRLSLTx 112.7.2.1.2 COXpaHATh PabOTOCIIOCOOHOCTD B YCIIOBUSIX TIOXKAapa, B 3[[aHUIX NETCKUX
Hr(C)-FRLSLTx 113.7.2.1.2 JIOUIKOJIBHBIX 00Pa30BaTeIbHBIX YUPEKACHUH, CTIEINaNU3UPOBAHHBIX JJOMaX
ur(D)-FRLSLTx 114.7.2.1.2 MIPECTapesbIX 1 HHBAINIOB, OONBHHIAX, CHTAIBHBIX KOPITycaX 00pa3oBaTeIbHBIX
ur(A F/R)-FRHFLTx | T1a.7.1.1.1 YUpEKACHUN UHTEPHATHOTO TUIIA U AETCKUX YUPEkKACHUI
Hr(A)-FRHFLTx I116.7.1.1.1
ur(B)-FRHFLTx m2.7.1.1.1
Hr(C)-FRHFLTx I13.7.1.1.1
Hr(D)-FRHFLTx 114.7.1.1.1

Ha »nexTpoycTaHOBKM U AIEKTPUYECKUE IIEMU JKWIBIX U OOIIECTBEHHBIX

SI[aHI/IfI B Topoaax U CCJIBbCKUX HACCICHHBIX ITYHKTAX HOMHWHAJIIBHBIM HAIIPAKCHHUCM

0

1000 B

MEPEMEHHOTO

Toka  pacmnpoctpansitorcs  TpedoBaHusCII

256.1325800.2016, B COOTBETCTBUH C KOTOPHIM:

- BHYTPEHHHE 3JIEKTPUYECKUE CETH JIOJDKHBI OBITh HE PAaCIpPOCTPAHSIOIIMMHU

TOPEHHE U BBIMNOJIHATHCS KalelasiMU W TPOBOJAMH C KWJAMU U3 MEAW WU
AJTIOMUHMEBBIX CIJIaBOB Mapok 8030 u 8176, mMHONPOBOJAMH C MEAHBIMU IIMHAMHU
B cootBeTcTBUH ¢ TpedoBanusamu [1YD, 'OCT 31565, TOCT P 50571.5.52, TOCT P
58019, CII 76.13330, a Taxke TpeOOBaHUSIMH JIEKTPO- U MOKAPHOU OE30MaCHOCTH;

- CEUEHHUSI TOKOMPOBOASIIMX MEIHBIX KU U KWJI U3 aTIOMUHUEBBIX CILJIABOB

Mapok 8030 u 8176 noykHBI OBITH HE MEHEE YKa3aHHBIX B TaOIuULE 5;

Tabdauma 5
Ceuenus TOKOIIPOBOAAIIUX MEAHBIX KHJ M KW U3 AJTIOMHUHHUEBLIX CILIABOB
Mapok 8030 u 8176
Haunmensbliee ceueHre TOKONMPOBOIALINX HKHIT
Ka0eJjiell ¥ POBOIOB, MM>
HaumenoBanue nuHUM

MEIHBIMU KUJIaMHU U3 aTFOMUHUEBBIX

KUJIaMU crutaBoB Mapok 8030 u 8176
JIuHUM TPYIIOBBIX CETEM OCBEIIECHUS 1,5 2,5
JIuHUM TPYIIIOBBIX CETEH PO3ETOK 2,5 4,0
JInHnM OT 3Ta)KHBIX 10 KBAPTUPHBIX 2,5 4,0
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INMHUTKOB U K paC4YCTHOMY CUCTUUKY

JluHumM pacnpeaenuTenbHON ceTr 4,0 6,0
(cTOsIKM) AJI NUTaHMS KBAPTHUP

- IIPY COEAMHEHUHU ITPOBOJHUKOB C JKHIJIAMHU U3 AIFOMUHHEBBIX CINIABOB MAPOK
8030 m 8176 ¢ »IEKTPOYCTAaHOBOYHBIMM M3JICIUSIMU, almnapaTaMd 3alldThl U
CYETYMKAMHM PEKOMEHJYETCS HCIOJIb30BaTh COEAUHUTEIbHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeboBanusimMu 'OCT 31604 nns koMMyTanuu HOpPOBOAHUKOB U3
QTIOMUHUEBBIX CIIJIABOB ¢ KOHTAKTaMU JJIsl IPOBOIHUKOB U3 MEIH.

st oOecrieueHus HaJC)KHOCTHU KOHTaKTHBIX COCIMHEHUM B
pacrnpenenuTeIbHbIX KOpoOKax clenyeT OCYIIECTBIISTh COEJIMHEHUE
TOKOMPOBOJSIIMX KU W3 CIUIaBOB amoMuHus Mapok 8030 u 8176 mpu momoiu
BUHTOB WJIM AJIIOMUHHUEBBIX TUJb3, METOJIOM ONPECCOBKHU WJIU UCIOIb30BaTh CBAPKY.

[Ipu MoHTake OTBETBIISIEMBIX KabOeliel ¢ >KUjlaMH W3 aJIOMUHHUEBBIX CILIABOB
Mapok 8030 u 8176 HOMKHBI TPUMEHATHCS CKUMBI C OHUMHKOBAHHBIMHA KOHTAaKTAMM.

[Ipy BBINIOJIHEHMHM COEIMHEHUNW B 3JIEKTPONPOBOAKAX C TOKOMPOBOISIIMMU
KWJIaMu W3 CIUIaBOB  amoMuHua Mapok 8030 wu 8176, ecim  Tun
AIEKTPOYCTAHOBOYHBIX M3JEIIUA COJNEPHKUT MEIHBIE WU JIaTyHHbIE KOHTAKTBI, IS
obOecrieueHrss CTa0MIBHOCTH KOHTAKTHOTO COCIWHEHUS CIEAyeT MPUMEHATH
ANEKTPOINPOBOASIINAE CMA3KU.

Menp uMeeT Jydllyl0 TPOBOJAMMOCTh, MO CPaBHEHUIO C AJTIOMHHUEM, UYTO
00ecreynBaeT Mpu MEHBIIEM CEUEHHUH OOJIbIIYI0 MAKCUMAIbHYIO TOKOBYIO HArpy3Ky.

MenHblii TPOBOJTHUK MEHBIIIE TOJIBEPraeTcsi OKMCICHUIO M CIIOCOOEH J0JT0e
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB IPU COEAMHEHUH B PaCIPEIEIUTEIbHBIX
KOpOoOKax U APYrux Mpuoopax.

B kmimbIX #  OOIIECTBEHHBIX 3JaHUSIX C TMPUMCHCHHEM JICPEBSHHBIX
koHCTpykuuil B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHUE JICKTPUUYECKUE CETH JOJDKHBI OBITh HE PACIIPOCTPAHSIONIMMYU TOPEHHUE U
BBITIOJTHATHCS KabensamMu U npoBojiamMu ¢ MeaHbIMU skuamu B [OCT 31565, TOCT P
50571.5.52, CIT1 76.13330.

CIT 256.1325800.2016 nmomyckaeT mNpUMEHEHHE KaOENbHBIX W3ACITUN C
TOKONPOBOJSIIMMH ~ KUJAMU U3 alIOMUHUEBBIX CIUIAaBOB JUIsl OpraHu3aluu
BHYTPEHHUX CETEH, HO HAKJIaJbIBACT HA UX MOHTAX JIOMOIHUTEIbHBIC OTPAHUYCHHUS.

Jlns oOecrieueHus: HAJEHKHOCTH JICKTPOMPOBOJIOK B 3JaHUSX, BBITTOTHSIEMbBIX

IMpOBOAaMH U KaOeJIsIMU C TOKOIIPOBOIAIINMU JKHUIIAMHU U3 CIUIABOB AJIFOMUHUA, IIPHU
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MOHT@)XX€ JIOJDKHBl  HCIOJNBb30BaThCAd JIMOO  DIIEKTPOYCTAHOBOYHBIE — M3JENMS,
KOHTaKTHbIE€ TPYIIbI KOTOPHIX MMEIOT CHEIUATIbHbIE MOKPHITHS, 00ECIeUnBaIOIINE
CTaOMJIBHOCTh ~ KOHTAKTHOTO  COCAMHEHUS Kak C MEAHBIMH, TaK U C
TOKOTIPOBOISIIIUMU JKHJIAMH U3 CIUIABOB aTIOMHHMS, YTO JIOJDKHO OBITH OTPAXKEHO B
MapkupoBke (Harmpumep, Cu/Al) mub0 mpu UCTIOIB30BAaHUU CEPUITHO BBITYCKACMBIX B
CTpaH€ YCTAHOBOYHBIX M3JIENUNA  JIOHKHBI  IPUMEHATHCS  JTOMOJHUTEIbHBIC
TEXHUYECKHUE CPEJICTBA, 0OecneunBaroue CTAOUIbHOCTh KOHTAKTHBIX COSMHEHUH.

[Ipy  KOpPOTKOM  3aMbIKAaHMM  MEIHbBIE  JKWJIbl  SBISIOTCA  OoJiee
M0Kapo0e30MacHbIMHU, YE€M KWJIbl M3 AJIIOMUHHUEBBIX CIUIABOB 32 CUET MEHbIIEH
3KUTATEIHbHOM CIHOCOOHOCTH YaCTHI[ MEIW IO CpPaBHEHUIO C 3aKUraTeIbHOU
CHOCOOHOCTBIO YACTHUIL AITIOMHUHHUSL.

C ToukM 3peHHus MOXKapHOM O€30MaCHOCTH, MPEANOYTUTENIbHBIM SIBIISIETCS
MPUMEHEHHUE KaOeNbHbBIX U3JICNIUNA ¢ METHBIMU TOKOTIPOBOISIIUMHU KHJIAMHU.

Ha nmoxxapHy1o 6€301acHOCTh 3JIEKTPOIPOBOJIKH BIMSIET MPAaBUIBHOCTH BHIOOpA
CEUYECHHS TOKOIPOBOMSAIIUX KUl Kabeneil. HepepHblit BEIOOP ceueHus kabemnst MOXKET
INPUBECTH K €ro MEperpeBy, OIUIABICHUIO H30JSIIUMA U €€ BOCIUIAMEHEHUIO WU K
KOPOTKOMY 3aMBIKaHHIO C TIOCJIEYOIIUM BO3rOPAHUEM.

OCHOBHBIM TapaMeTpPOM, KOTOPBIH HEOOXOIUMO YYHUTHIBATH IPU pacyeTe
ceueHMsl KalOens SBIsAETCA JJIWTEIbHO JOMYCTMMas TOKOBas Harpyska, T.e.
MaKCHMaJlbHasi BEJIMYMHA TOKa, KOTOPYIO Kabeslb MOKET MPOIycKaTh 0e3 meperpesa B
TE€YEHUE AJTUTEIHLHOTO BPEMEHH.

PacueTHpie  dneKTpuUYECKHE  HArpy3Kd JUISL  Pa3IMYHBIX  KWIBIX U
0OIIIeCTBEHHBIX 3aHui npeacTaBieHsl B pazaene 7 CIT 256.1325800.2016.

JUIs mpoBeIEHHsI CaMOCTOSITENIBHOIO pacyeTa CEYeHUs Kadens MO TOKY IS
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOIUMO BBIIOJTHUTD CIEIYIONINE ICUCTBUSA:

- ONpEJENUTbCYMMApPHYIO MOILIHOCTb BCEX AJIEKTPOIPUOOPOB, KOTOpHIE
OJIHOBPEMEHHO MOTYT OBbITh BKJIIOUEHBI B CETh;

- paccuuTaTh CUIIY TOKa, KOTOPasiOyJeT MpOTeKaTh MO Kabelto Mpy BKIOYECHUU
JAHHBIX AJIEKTPOIPUOOPOB;

- 110 Ta0JHIIEe OMPEAECIUTh HanboIee MOAXO0IAIIee CeueHIE Kabersl.

CyMMapHasi MOIIHOCTh 3JeKkTponpudopoB (P, BT) Bblumcisercs kak cymma

MOIIIHOCTEN OTAENIbHBIX TPHUOOPOB, KOTOPHIE MOTYT OBITH BKIIOUYEHBI OJTHOBPEMEHHO.
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JlaHHBIE O MOIIHOCTH Ka)JOTO DJIEKTPUYECKOro MpUOOpa YyKa3bIBAOTCS B €ro

MacIopTe, PyYKOBOACTBC I10 3KCILIyaTalluu U T.II.

Pacuer cumbr Toka (I, A) mporekaromero mo KaOedr MPOBOAUTCS IO

dbopmymnam:

st onHo(azHou cetunanpsikenuem U = 220 B
= Ky
U-cosg

st Tpexdasznoit cetunanpsikenuem U = 380 B
o

T .
w'{?TDT-EDEE,E?

11 OBITOBBIX 3JIEKTPONIPUOOPOB cosl | = 1.

K, — xo3dduLreHT OgHOBPEMEHHOCTH, T.€. Kakasg 4acTb HPUOOPOB MOMKET
OBITH BKJIFOUE€HA OJTHOBPEMEHHO.

JUis TOBBILIEHUS MOKAPHOM OE€30IacHOCTH, B pacuere IJIsi YacTHOro JOMa
(KBapTUPBI) MOXHO THPEANOJOXKUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AJIEKTPUUECKUE MPUOOPHI U NpUHATH Koapdurment K, = 1.

3Has BEJIMYMHY TOKa, CEYeHHe MpoBoAa HaxoAaT no Ttabmuue 6. Eciom
OKaXETCSl YTO pacyeTHOE M TaOJMYHOE 3HAYEHHS TOKOB HE COBIAJAIOT, TO B 3TOM

clIydac BI)I6I/IpaI-0T Ommkaiiniee 0oJbIIee 3HAYCHUE CCUCHMS TOKOI’IpOBOI{HH.IGﬁ KHNJIbI

Kabes.
Tadiauua 6
Bp100p cevyeHusi NPOBOAA MO BeJMYHHE TOKA
Ceuenne Mennbie XUITbI MPOBOOB U Kabeei
TOKOIMPOBOIAIICH Hanpsoxenue, 220 B Hanpsixenue, 380 B
HKHJTBL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5.9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 253 90 59,4
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CeucHuie MenHbIe )KUIIBI IPOBOJIOB U Kabesei
TOKOIIPOBOISAIIEN Hamnpsixenue, 220 B Hanpsixenne, 380 B
HKUIBL, MM TOK, A MOIIIHOCTB, KBT TOK, A MOIIHOCTb, KBT
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5
4 28 6,1 23 15,1
6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Ecim B nomMe HMMEIOTCS MOIIHBIE DIIEKTPONPHOOPHI, HAarpy3ka KOTOPBIX
cocraBisier Oosiee 1,5 kBT, mis uxX MOAKITIOYEHUS PEKOMEHIYETCS HCIIOIb30BaTh
OTZIETIbHYIO JTUHHUIO.

YacTo mpuxoautcs peniath 0OpaTHYIO 3a/1auy, KOTJa JJisi U3BECTHOTO CEUCHUS
IPOBOJHUKA, TPOJOKEHHOTO B JIOME WIM KBapTHpe, HEOOXOJUMO HalTH
MaKCHMAaJIbHO JOMYyCTUMYIO Harpy3ky. B aTtom cimydae, mo Tabmuiam Jjisi TaHHOTO
CEYCHHUS TOKOIPOBOMSAIICH >KWJIBI KaOelsi HaXOJUM MAaKCUMaJIbHO JOIYCTUMYIO
Harpy3ky. 3aTeM 3Hasi MOIIHOCTH 3JIEKTPUYECKUX MPUOOPOB, OMpPEAeIsieM, Kakue 13
HUX MOTYT OBITh OJTHOBPEMEHHO BKJIFOUEHHI B CETh.

Crnengyer MOMHUTH, YTO MAKCHUMAJbHBIN JOMYCTUMBIM TOK JJIsi CTaHJAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOUHBIX W3JENUN (BBIKIIOYATENH, PO3ETKH) paBeH 16 A.
[TosToMy BKIIIOYaTh B OAHY PO3ETKY WJIM MOJKJIIOYaTh K OJHOMY BBIKIIIOUATENIO

Harpy3Kky oosiee 16 A, uTo st 0fHO(pA3HOM CETU COOTBETCTBYET 3,5 KBT Henb34.
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3.3. J[eiictBua mnpu  OOHApY)KEHUM  ABAPHUHMHOIO  pexuUMa B
3JIEKTPOOOOPYA0BAHUY

ABapuiiHbBIN peXUM paOOThI IKCIUTYaTUPYEMOTO JIEKTPOOOOPYIOBAHUS MOXKET
IPOSIBISATHCS B BUJE CPabOTKHU anmapaToB 3JIEKTPUUYECKON 3aIIUThI CETH, N3MEHEHUs
[BETa TEPMOMHIHUKATOPOB, OOHApYy>KEHHsI 30H AHOMAJIBHOI'O HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TPU TEIUIOBU3MOHHOM JHMArHOCTHKE, CPaOOTKU AAaTYHUKOB
TepmocucteM. Kpome Toro, 00 aBapuifHOM pexkume paboThl AJIEKTPOIIPUOOpa MOKET
TOBOPUTH MOSIBJIEHUE HA €r0 MOBEPXHOCTH, IIHYPE M BUJIKHU MUTAHUS OIUIABJICHUH,
nepopMma Kopiyca, BOSHUKHOBEHUH IpU pab0oTe HEXapaKTEpPHOIo IIyMa M 3amaxa
TJIABSIEHUCS U30JISILUH.

[Ipu3Haku aBapuiiHOTO pexxruma padoThl AIEKTPOOOOPYAOBAHMS U ACUCTBUS MIPU

UX 0OHapyXEHUU MPEICTABIICHbI B Ta0IULIE 7.
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Taoauna 7

Ilpu3Haku aBpapuiiHOrO pexxuMa padoThl 3JIEKTPOOOOPYI0OBAHNS U 1efiCTBHS NPU UX O0HAPYKEHNH

IIpu3Hak aBapMiiHOIO pexKUMa

Bo3mo:knas Nnpu4YvHa

PeKOMeHIlyeMI)Ie JeHCTBUS

CpaboTas aBTOMaTUYECKHUM BBIKJIIOYATEIb

KopoTkoe 3aMbikanue B 11eH.
Ileperpy3ka B 1ienu.

CpaboTaiio YCTPOMCTBO 3alIUThI | YTeuKa TOKa.

mddepeHInanbHOTO TOKa

Cpaborano  yctpoiictBO  3ammuThl  OT | JlyroBoit

JyTOBOTO TIPO00s (MCKpEHUS) npoOoii(Tocne10BaTEIbHBIMN,
napajuleJIbHbIA, Ha 3€MIII0) WU
UCKpEHHE.

Cpabortano  yctpoiictBo  3amuThl  OT | [lepemabl HanpsHKEHUS

MIePECHATPSHKCHUS

Oram 1.
- YCTAaHOBUTH KaKO# THII arapara 3aluThl cpadoTa (aBTOMaTHYCCKHI
BBIKJTIOYATENb, yCTPOMCTBO  3amUTHl  JAU(PPEpeHIIMATHHOTO  TOKA,

YCTPOMCTBO 3aIIMThl OT TEpEeHANpPsDKEHUs, YCTPOMCTBO 3alllUThl OT
IyroBoro mpo0osi (MCKpPEeHHs)) WU MO0 KaKOMy KaHajdy IMPOH30ILIO0
cpabarpiBaHMe, €ciu IpruOOp KOMOMHHPOBAHHBIH, T.€. 00bEIUHSAET B ceOe
JIBa ¥ 00Jiee THIIA 3aIlUTHI,

- YCTaHOBUTH OOCTOSITENILCTBA MPH KOTOPBIX MPOU3OILIO OTKIIIOUEHUE.
Yro mpoM30nUIO Mpea OTKIIOUEHHEM (MOIKIIOYEHHE WM OTKIIIOYCHHE
MoTpeOuTeNs, MEPIIAHKE CBETa, aHOMaJIbHasi paboTa AJIEKTPONPUOOPOB U
T.11.)? Kakue Harpys3ku Obutn moakmoueHsl M Oblin B padore? Korma u
CKOJIBKO pa3 cpabaThIBaiu anmnapaThl 3alUThI?

- TPOBECTH BU3YAIBHBI OCMOTP JJIEKTPOOOOpYAOBaHUS (IIHYPHI
NUTaHUs,  PO3ETKH,  BBIKJIIOYATENIM,  KOHTAaKTHbIE  COEJAMHEHUS,
COCIIMHUTENIbHBIE KOPOOKH, SJIEKTPONPHUOOpHI) HA HAIUYHE BUIUMBIX
MOBPEXACHUN (M3MEHEHHE 1BETa WM OIUIABJICHUE H30JSALUHU, CIIEIbI
TEPMHYECKOTO BO3JECHCTBUS B pE3yJNbTare KOPOTKOTO 3aMBIKAHUS,
HCKPEHHUSI, TIEPErPy30K);

- eCIM TpPHU BU3YATHHOM OCMOTpPE OOHApPYKEHBI IMOBPEKICHHS, TO

HEOOXOAMMO TPHUCTYHNHUTh K YCTPAaHEHHIO TPHYUH  BBIIBICHHBIX
HOBPEXKACHUN u PEMOHTY (3ameHe) HOBPEXKACHHOIO
AIEKTPOOOOPYAOBAHMS;

- €CII MPHU BU3YaJIbHOM OCMOTPE MOBPEKIACHHUS HE OOHAPYKEHBI, TO
HEO0OXOAMMO MPEUTH K dTaIry 2.

Oram 2.

[TpoBepuTh HaUICKAIIYIO pabOTy armapara 3amnuThl.

- JUISL YyCTPOMCTBA 3aIUTHI OT TMEPEHANPSHKEHUS M3MEPUTh 3HAYCHHE
HANPSDKCHUS TTUTAIONICH ceTd. Ecii 3HAaYCHHME NMUTAIONIETO HANpsHKSHUS
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IIpu3Hak aBapMiHOIO pe:KuMa

Bo3MoskHas npuynHa

Pexomenayemble 1elicTBUA

CeTH BBIXOJUT 3a JIMANa30H YCTaBKU ammapara (HW)Ke HIKHEro mpesena
WIM BBIILIE BEPXHEro), TO mpobiema B ceTH. Eciau 3HaueHue MUTAIoLIero
HaIpPsDKEHUS CETH JIEKUT B JUAla30HE YCTaBKH, TO ammapar 3alluThl
HEUCIPABEH U €ro HE0OXOANUMO 3aMEHUTh;

- 715 ycTpoiicTBa 3amuThl AU(QPepeHIHaibHOr0 TOKa B COOTBETCTBUU
co cranaaptamu [7, 8] B KOHCTPYKIHH JODKHO OBITH MPEIyCMOTPEHO
TECTOBOE YCTPOHCTBO (KHONKAa), KOTOpoe OOecreyuBaeT MpPOBEPKY
paboTOCTIOCOOHOCTH anmnapara. Taxxe MOXKHO MIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOHCTBA € TOMOIIBI NPUOOPOB MPOBEPKH U
M3MEpPEHUs] TapaMeTpoB YCTPOMCTB 3alllUTHOrO OTKJIO4YeHHs. Eciau
anmapar 3alUThl HEUCIPABEH, €ro HEOOXOUMO 3aMEHUTb.

- NS yCTPOMCTBAa 3aIlIMTBI OT JYrOBOTrO TPOOOS TPOBEPHUTH
paboTOCIOCOOHOCTh ammapaTa B COOTBETCTBUHM C MHCTPYKLHMEH 3aBopa-
usroroButens. Hampumep, ¢ moMoIipi0 TECTOBOIO yCTPOMCTBA, BXOISALIETO
B KOMIUIEKT ITOCTaBKM NMpHOOpa, MpU MOMOIIM TECTOBOW KHONKU U T...
Ecnu anmapart 3ammuThl HEMCIIPABEH, €r0 HE0OXO0AUMO 3aMEHUTD.

- 7151 aBTOMATHYECKOI'O BBIKJIIOYATENsl IPOBEPUTH PabOTOCIIOCOOHOCTD
MEXaHU3Ma pacueIieHus. B3BeCTH aBTOMaTU4YECKUN BBIKIIIOUATEb PyKOU
U Iocie OTKIIOYUTH ero. llpum OTKIoueHHH AOIKEH ObITh CIIbIILIEH
XapaKTEePHBIN MIETYOK.

Ecnu anmmapaThl 3J€KTpUYECKOH 3alllUThl UCHPABHBI, TO HEOOXOIMMO
nepenTu Kk stamy 3.

Oran 3.

[IpoBepka mpuCOEIMHEHHBIX HATPY30K (JIEKTPOIIPUOOPOB).

- IPUCOEOUHATH K DIJIEKTPUYECKONW LENH IOOYEPENHO IO OJHOU
HarpysKe, KOHTPOJHUPYs cpadaThIBaHHS allllapaToOB 3alHUTHI,

- NIpU BBIABICHUM HArpy3KH, BbI3bIBaIOLIEH cpalaTbiBaHHME armapaTa
3alUThI, BBIBECTU HArPYy3Ky U3 KCIUTyaTalUH.

Pe3ynbTaThl IpOBEpKH, a TAK)KE BCE MPOBEIECHHbIE NPOPHUIAKTHUECKUE
¥ PEMOHTHBIE pabOTHI TOJKHBI OBITH 3a()UKCHPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapMiHOIO pe:KuMa

Bo3MoskHas npuynHa

Pexomenayemble 1elicTBUA

TepMOI/IHI[I/IKaTOp HU3MCHUI LIBET

[Ieperpy3ka uenu.
Tl1oxoM KOHTAaKT.

- BoiBecTH 351eKTpoo0OpyI0BaHUE U3 IKCILUTyaTallUY;

- YCTaHOBHTH OOCTOSITENILCTBA, MPH KOTOPHIX MPOHM3OIIEN TEepErpeB
(kakue Harpy3Kd ObUIM MOJKIIIOYEHBI M ObLTH B paboTe, IpU BO3MOXKHOCTH
MU3MEPUTH TIPOTEKAIOIHHA TOK C IEJTBIO BBISBICHHS MIEPETPY3KH).

- MPOBECTH BU3YaJbHBII OCMOTpP 3JEKTPOOOOPYAOBaHMS, HA KOTOPBIH
HAaHECEH TEPMOMHAWKATOP HAa HAJIWYME BUAWMBIX TIOBPEKICHUIN
(U3MeHeHHe IBeTa WIM OIUIABJICHHWE HW3OJIALUH, CIEAbl TEPMHUYECKOro
BO3JICUCTBUS B  pe3yJibTaTe KOPOTKOTO  3aMBIKaHUS, HCKPEHUS,
HEepPerpy3oK);

- €CIlM TIpH BU3YaJbHOM OCMOTpE OOHApy)XEHBI TOBPEKICHUS, TO
HEOOXOUMO TPHUCTYNUTh K  YCTPAHEHUIO TIPUYUH  BBIABICHHBIX
MTOBPEXKICHUIN 51 PEMOHTY (3ameHe) IIOBPEXKIEHHOTO
AIIEKTPOOOOPYIOBAHUS;

- €CIM TIPU BU3YaJlbHOM OCMOTpE TOBPEKICHHS HE OOHApYKEHBI —
MPOBECTH OIEHKY €ro COCTOSIHUS U BBIMOJHUTH MPO(UIAKTUYECKUE
paboThI;

- YAAQIUTh CTapblii TEPMOUHINKATOP U HAHECTH HOBBIH.

B kypHane yka3arb pgary oOOHapyXeHHUsS TIeperpeBa, IpHUYUHY,
MPOBEACHHBIC PalbOTHI (PEMOHT, 3aMEHa, MNPO(UIAKTHUYECCKHE pPaboThI),
JaTy HAHECEHUS HOBOTO TEPMOMHAMKATOpPA, COCTOSHHE HOBOTO
TEPMOUHANKATOpa (LIBET, TPAAyHPOBKA U.T.I1.).

[TonmyueH curHan mokapHOM OMACHOCTU OT
TEPMOCHUCTEMBI

IIeperpys3ka.
II10X0M KOHTAKT.

B cnyuae nmoxy4yeHus curHana o neperpese:

- YCTaHOBUTHb MECTO, I'’IC IMTPOMU30ULIO Cpa6aTI>IBaHI/Ie JaTdyuKa,

- 3adukcupoBaTh B IKypHaJIe BpeMs, MECTO M HaWMEHOBaHHE
AIIEKTPOOOOPYIOBAHMUS, HA KOTOPOM MPOU3OIILIO CpabaThIBaHNUE;

- TPOU3BECTH OCMOTpP OOOpYIOBaHHs, IO MPUYUHE KOTOPOTO
MIPOU3OIILIIO CpabaThIBAHUE CUCTEMBI;

- MO pe3ylbTaTaM OCMOTpa, B CIIy4yae BBISBICHUS HEUCIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOe  OOCITY)XKWUBAaHHUE WJIA  3aMEHY
JIEKTPOOOOPYIOBAHUS;
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IIpu3Hak aBapMiHOIO pe:KuMa

Bo3MoskHas npuynHa

Pexomenayemble 1elicTBUA

- Ip1 HEOOXOAMMOCTH 3aMEHHUTh JJATYUK C COOTBETCTBYIOLIEH OTMETKOM
B XKypHaJe.

[Ipn IIPOBEICHUU TEIJIOBU3MOHHOMN
JIMAarHOCTUKK  OOHAapy>KeH  aHOMAaJbHBbIH
HarpeB 2JIEMEHTa IEKTPO00Opy 10BaHUS

[Teperpy3ka.
I1oxoM KOHTAaKT.

[Ipu  oOHapykeHUM  aBapuUHHOTO  MOKaPOONACHOIO
ANIIEKTPOOOOPYIOBAHUE  HEOOXOAMMO  HEMEJICHHO
AKCIUTyaTalliy U IPOBECTU PEMOHTHBIE PAOOTHI.

[Tocne ycTpaHeHUWs] HEHCIPABHOCTEW, MPHUBEAIINX K BO3HUKHOBEHHIO
nedekra, PEKOMEHAYETCs TMPOBECTH TMOBTOPHOE  TEIUIOBH3HOHHOE
o0creoBaHue JAHHOTO OOBEKTA.

PC3y.]'[I)TaTI)I HOBTOpHOI\/’I JAUArHOCTUKHU 3aHECTU B IIPOTOKOJI C YKa3aHUEM
IPOBEJCHHBIX PEMOHTHO-TIPOQUIAKTHYECKHX PadoT.

PCKOMCHHyeTCH IIpOBOOUTH BHCIIJIAHOBYIO TCIIJIOBU3UOHHYIO
JMAarHOCTUKY OTJAENBHBIX JJIEMEHTOB 3JEKTPOOOOPYAOBAaHUS  IOCIE
KaXXI0ro ux pEMOHTa UJu 3aMCHBIL.

Pe3ynbpraThl BHEIUIAHOBOH IWAarHOCTUKU 3aHOCSTCS B MPOTOKON C
yKa3aHUEM MPUIUHBI 00CIICTOBAHUA.

nedexra
BBIBECTH U3

[Ipu pabore »saexkTpuUvecKkoro mpuodopa
HAOII0IaeTCsl HE XapaKTEepPHBIN IIyM, 3amax
IIaBSIIENCS U30JIALNH.

[Iepenanel HanpsKEHHUS.
Hapymenue
JKCIUTyaTaluu.
HeucnpasHocts
aJIeKTponprudopa

paBuII

OTKIIIOYUTH STEKTPONPUOOP OT CETH.

OcmoTtpeTh TpuOOp Ha HANUYHE HEHCIPABHOCTEW (OIUIABICHUE WIIH
MOBPEXKICHUE W3O0JIAIMKM TMHTAIOMIETO ITHYypa, AedopManms Kopiyca u
T.1.).

[Ipu o6HapykeHNN HEMCIPABHOCTH BBIBECTH MPUOOP U3 IKCILUTyaTaI|H.

[Tpou3BecTH pEMOHT WJIH 3aMEHY Ipudopa.




46

3akirouenue

J11st TOBBILIIEHUST YPOBHSI TIO’KapHOM 0€30MacHOCTH 0OBEKTOB JKHIIOTO CEKTOpa U
OOIIIECTBEHHBIX 3IaHU HEOOXOJAMMO TPOBEICHUE MEPONPHUATHNA MO MPOQPUITAKTUKE
MOXXKapoB OT JJIEKTPOOOOPYNOBAaHUS,B TOM HHCICHA OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEIEHUSI MOHUTOPUHTA COCTOSIHUS TMOKapHOW O€30MacHOCTH,
IKCILTYaTUPYEMOTO 3JEKTPOOOOPYIOBAHHUS.

K HUM OTHOCHTCS CHUCTEMaTWYECKU MOHHTOPUHT TOKapHOW O€30macHOCTH
IKCILTyaTHPYEMOTO DJIEKTPOOOOPYIOBAHUS JKUJIBIX W OOIIECTBEHHBIX 3/IaHUN C
IPUMEHEHUEM COBPEMEHHBIX TEXHHYECKUX CPEJCTB, @ MMEHHO TEIUIOBU3MOHHAS
JTUArHOCTHKA, TPUMEHEHHWE TEPMOWHIUKATOPOB JUISl BBISABJICHHS aBapUHWHBIX
YYaCTKOB 3JICKTPOYCTAHOBOK. Takke HE0OXOTUMO BHEAPATH B MIMPOKYIO MPAKTHKY
HOBBIC ammapathbl 3alUTHI JIEKTPUUECKUX CEeTEeH — YCTPOMCTB 3aIUTHI OT JIyTOBOTO
po0Oos U IMepeHANPSHKCHUS.

C menpl0  TOBBIMICHUS  TOXKApHOW  O€30MacHOCTH  AKCIUIYyaTHPYEMOTO
AEKTPOOOOPYIOBaHMS JKWJIBIX M OOIIECTBEHHBIX 3/aHUW, MPOPUIAKTHICCKUM
OCMOTpPaM JIOJHKHBI TIOJIBEPTaThCS BCE JIEMEHTHI DJIEKTPOYCTaHOBOK.

Meton mnpoduIaKTHKKA JOMKEH BBHIOMPATHCS HCXOAS U3 TEXHUYECKUX
BO3MOXKHOCTEH, yl100CTBa BEIEHUS OCMOTPOB M 0OE30MACHOCTH OOCIY>KHBAIOIIETO
nepcoHana. Bo3MOXHO MOpUMEHEHHE pPa3HBIX METOJAOB Ha OJIHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIUU U YCIIOBUH DKCILTyaTaIlHH.

Coderanue HECKOJIBKHX METOJIOB POPUITAKTHKHY MO3BOJISAET OoJiee 3PPEKTUBHO
MIPOBOJUTH MPOPMIAKTUKY MOKAPHON 0€30MaCHOCTH SIEKTPOOOOPYAOBAHUS FKHIIBIX
¥ OOIIECTBEHHBIX 3IaHHM.

[IpumeHsisT COBOKYIMHOCTh Pa3IWYHBIX METOJOB MOYKHO IOCTPOUTH CHUCTEMY
MOHUTOPHUHTAa ¥ TPOQHWIAKTHKHA IOKApPHOH OMAacHOCTH  AKCIUTYyaTHPYEMOTO
AJNIEKTPOOOOPYIOBAHUS, OTPAXKAIONIYI0 COCTOSHHE TMOXKapHOW  0€30MacHOCTH
AJIEKTPOYCTAHOBOK U  TO3BOJIAIONIYIO OCYHIECTBJISITH €r0  MPOTHUBOIOKAPHYIO

npo(rIIaKTUKY.
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[Tpunoxenue

Onucanue TeXHUYECKHUX CPEICTB NMpeaynpexaeHus u npopuIakTuKu
MO0KAPOB OT 3JIeKTPO0OOPY10BAHMS

ABTOMaTHYeCKHe BbIKJIYaTen (AB)

ABTOMATUYECKUN BBIKIIOYATEIb WIHINPOIIE TOBOPSI «aBTOMAT» - 3TO
KOMMYTAIIMOHHBIN anmapar, npeIHa3HauYCHHBIN JJIsI 3aIUThI JIEKTPUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHUX 3aMbIKaHUU U MEPErPy30K.

ABTOMaTHYECKHE BBIKJIFOYATEIN OBIBAIOT C DJICKTPOMArHUTHBIM PacleUTEIeM
3alUIIAIONIAM  JJIEKTPUYECKYI0  IIelb  OT  KOPOTKOTO  3aMbIKaHUS U
KOMOWHUPOBAHHBIM PACIEIIUTENIEM — KOTJa JOMOJHUTEIHFHO C 3JIEKTPOMAarHUTHBIM
pacuenuTesieM TMPUMEHSIETCS TEIUIOBOM  pacUENUTeNb,3allUIIAONIMN  [eMb OT

Heperpy3KH.
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1, 2 — BUHTOBBIE KJIIEMMBI JIJIS TTOJKIFOUYECHUS ;3 - TTOABIIKHBIM KOHTAKT; 4 — HEMOABUKHBIN KOHTAKT;
5 - nyroracuTenbHas Kamepa; 6 - THOKUH MPOBOIHUK (TIPUMEHSETCS ISl COSAMHEHUS TIOIBUKHBIX
yacTeil aBTOMAaTHMYECKOIr'O BBIKIIIOYATeNs); 7 - KaTyllka 3JIEGKTPOMAarHUTHOIO paclenurens; 8§ -
CepCUHUK AJIEKTPOMATrHUTHOTO pacuenurens; 9 - TETIOBOM pacuenurenb
(6uMeTamTHueckasmiacTiHa); 10 - MexanmsM pacuernurens; 11 - pykosTka ympasieHus; 12 -
¢ukcarop (mns kperuienus aBromara Ha DIN-peiike); 13 - kopmyc.

Pucynox 1.YcrpoiictBo AB ¢ KOMOMHUPOBAaHHBIM paclEnuTeIeM
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B cootBerctBuu ¢ TpeboBanusmu rmiaBel 3.111YD, CII 256.1325800.2016,
CII1 31-110-2003 OBITOBBIE 2JIEKTPOCETH JOJDKHBI OBITH 3alUINEHBI OT KOPOTKHX
3aMbIKaHUl W meperpy3ku. [loaTomMy mjisi 3alUTBl AJIEKTPONPOBOAKU KWIBIX U
00I111€CTBEHHBIX 3MaHUI ciemyer MPUMEHSITh aBTOMATBI c
KOMOMHUPOBAHHBIMPACLEITUTEIIEM.

B aBTOMaTtHueckoM BBIKJIIOUYATENIE, 3 3AIIUTY LEMH OT KOPOTKUX 3aMbIKaHUI
OTBEYAET AJIEKTPOMAarHuTHhIMpacuenuTesnb. OH COCTOUT U3 KaTYIIKU ¢ HAXOAALIUMCS
B €€ IEHTPE CEepJCYHUKOM, YCTAHOBICHHBIM Ha CHEUUAIBHOW TIpyxuHe. B
HOPMAaJTLHOM pPEXrUMe PabOThI, TOK,ITPOXO/IS MO KATYIIIKE CO3/1aeT 3JIEKTPOMArHUTHOE
noyie, KOTOPOE TMPUTITHBAET CEPACYHUK BHYTpb KaTymkud. CHIbl 3TOro
3JIEKTPOMArHUTHOTO TIOJS HEJAOCTaTOYHO YTOOBI TMPEOAOJETh COMPOTHUBJICHUE
NPYKUHBI, HA KOTOPOW yCTaHOBJIEH cepAcuHUK.IIpyu KOpOTKOM 3amMbIKaHMM TOK B
AIEKTPUYECKON 1€MW MIHOBEHHO BO3pAacCTAaeT JO BEIMYMHBI B HECKOJIBKO pa3
MPEBBIIAIONIEH HOMUHAIBHBIN TOK AB, 3TOT TOK KOPOTKOrO 3aMBbIKaHUS, TPOXOIs
M0 KaTYyIIKE 3JICKTPOMArHUTHOTO PAaCIENUTENsl YBEJIMYMBAET SJIEKTPOMArHUTHOE
moJjie, BO3JCHCTBYIOIIEE HA CEPACYHHMK JO TAaKOW BEIWYUHBI, UYTO €ro CHJIbI
BTATMBAHMUSI XBaTaeT HA TO YTO ObI MPEOJIOJIETh COMPOTHUBJICHUE MPY>KUHBI,
NepeMeIlasch BHYTPh KATYIIKH CEPACYHHK Pa3MbIKAET MOJABUKHBIA KOHTAKT
ABTOMATHYECKOTO BBIKJIFOYATEIS, obOecTtounBas
1EeTb. DJEKTPOMAarHUTHBIMPACHICTIUTENh OTKIIFOYAET SJICKTPUUECKYIO 1IEMb 3a 101U
CEKYH/IBI.

3amuTy SJIEKTPUYECKON 1Lenmu OT Meperpy3kd OoOecnedyrBaeT TEIIOBOM
pacLenuTelb aBTOMaTUYECKOTO BBIKIIFOYATENS.

[Teperpyska MOXET BO3HUKHYTh npu BKJIFOYEHUU B CeTh
3JEKTPO0OOpYyAOBaHUs OOIE MOITHOCTBIO MPEBBIIAIONIEH JOMYCTUMYIO HArpy3Ky
JUIS. TAaHHOW CETH, YTO B CBOIO OYEpeIb MOXKET MPUBECTU K IMEPErpeBy MPOBOIOB
Pa3pyLIECHUIO U30JISLHH 3JIEKTPOIPOBOAKH U BOZHUKHOBEHUIO MOXKapa.

TeroBo#t pacuenuTenb MPEACTaBISET COO0M OMMETATUTMYECKYI0 TUIACTHUHY,
T.€. OH COCTOUT U3 JBYX CIAsSHHBIX IIACTUH M3TOTOBJIEHHBIX W3 Pa3HbIX METAJIJIOB,
UMEIOIINX Pa3HbIi KO3(QPUIMEHT paclIupEeHus IPU HarpeBe.

[Ipu npoxoxaeHUH MO OUMETAUIMYECKOW IUIACTUHE TOKa MPEBBIIIAIONIETO
HOMUHAJIbHBIA TOK AB 1miacTuHa HarpeBaeTcs, Ipy ’TOM OAWH METAJLT PaCIIUPSETCS

OpIcTpee JApyroro.3To MPUBOAUT K HCKPUBICHUIO OMMETANTMYECKOW IIJIACTHHBI.
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[IpurCcKpyUBIEHUM OHA BO3JACHCTBYET HA MEXAaHU3M pPACLEIUTENs], KOTOPBIU
pa3MbIKaeT MOJBHKHBI KOHTAKT.

Bpemst cpabaTeiBaHUSI TEIJIOBOTO PACLENUTENS 3aBUCUT OT BEJIMYUHBI
MIPEBBINICHUS MTPOTEKAIOMIETO B MEMUTOKaHA HOMUHATLHEIMTOKOMARB. Uem Gosnbiire
3TO MpPEBBIIIEHUE, TEM ObICTpee cpadoTaeTpacenUTENb.

Toku ycTaBOK aBTOMAaTHMUECKHUX BBIKIIIOYATENCH, CIIyXKalux sl 3al[ydThl
OTJIETIbHBIX YYaCTKOB CETH, CJIEAYyeT BHIOMPATHh MO BO3MOXXHOCTH HAUMEHBIIUMH IO
pacyeTHbIM  TOKaM  3THX  YYacTKOB WJIM 1O  HOMHUHAJIbHBIM  TOKam
JIEKTPONIPUEMHUKOB, HO TaK, 4YTOOBI ammaparbl 3aldThl HE OTKIIOYAJIH
AJIEKTPOYCTAHOBKU IMPU KPAaTKOBPEMEHHBIX Neperpy3kax (MyCKOBbIE TOKH, MHUKHU
TEXHOJIOTUYECKUX HArpy30K, TOKU IIPU CaMO3arycKe U T. 11.).

Crnenyet oOpamaTh BHUMaHHE Ha MAPKUPOBKY U XapakTepuctuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIeJIb aBTOMATUYECKOT'O BBIKIIIOYATEIIS;

- HOMUHAQJIBHBIN TOK - MAKCHUMAJIbHBIA TOK 3JIEKTPUUYECKON CETH, IPU KOTOPOM
ABTOMATHYECKUM BBIKJIIOUATENb CIIOCOOEH JUIMTENhHO paboTaTh 0€3 aBapUHOIO
OoTKJItoueHMs 1enu. CTaHAapTHhIE 3HAYEHUS HOMUHAJIBHBIX TOKOB aBTOMAaTHYECKUX
BBIKJIFOUATENCH JIJII CETEeH KUIIBIX M o0mecTBeHHbIX 3nanui: 10, 16, 25, 32, 40, 63 A;

- HOMHHAQJIbHOE HAMNPSHKEHUE - MAKCUMAJIbHOE HAaINpshKeHUEe ceTu B BonbTax,
Ha KOTOPOE PacCUUTAH aBTOMATUYECKUIN BBIKJIIOYATEb;

- TIpejeNbHasl OTKJIFOYAIOIasi ClIOCOOHOCTh aBTOMATHYECKOTO BBIKIIIOYATEIS -
MaKCUMaJIbHBIH TOK KOPOTKOI'O 3aMbIKaHMs B AMIeEpax, KOTOpPbIA CIOCOOEH
OTKJIIOYUTH JaHHBI AB coxpaHuB mpu 3TOM CBOIO paboTocrnocoOHOCTh. B cimydae
NPEBBIIEHNUS TOKOM KOPOTKOTO 3aMbIKaHUS 3HAYECHHUS YKa3aHHOW MpeaenbHOI
OTKJIFOYAIONIEH CMOCOOHOCTH BO3HUKAET BEPOSITHOCTh OIUIABJICHUS TOJBUXKHBIX
KOHTAakTOB AB u ux mpuBapuBaHus Ipyr K IpyTy, T.€. Bbixojaa AB u3 ctposi.

- XapakTepUCTHKa cpabaTbiBaHUs - OMNPEIEISIeT [Mara3oH cpabaTbIBaHUs
aJIeKTpoMarHuTHoro pacuenutensiAB.  Xapakrtepuctuka cpabaThiBaHUS HMEET
OykBeHHOEe oOOo03HaueHue. JIyusi 3amuThl  DJIEKTPUYECKUX CETeH IKUJIBIX U

0OIIECTBEHHBIX 37aHil Yale Bcero npuMensaroTess AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

) BM63-1X
~230/400V 50Hz

1- HaumeHoBaHue un cepus
2 - HOoMUHanbHOe HanpsxeHune

3 - Bpema-TOKOBas xapaktepucruka

4 - HoMuHanbHaa yactoTa

5 - HomuHanbHasa oTkAYaLwas cnocobHOCTb
6 - TokoBasa Harpy3ka

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHaBOHBI TOKOB MI'HOBCHHOI'O  pacCHCIITICHUA B 3aBUCHUMOCTHU oT

XapaKTePUCTHKHU cpabaThiBaHusl B COOTBETCTBUM C [12] mpeacrasnensl B Tabnune 1.

Tabnuna 1
Jlnana3oHbl TOKOB MTHOBEHHOT'O PACLEIIIEHUS
XapakTepucTuKa cpabaThIBaHUs Hnanason
(tun AB)
B Cpie 3 [, 10 5 I,; BKIIIOYUTEIBHO
C Csbiue 5 [, 10 10 I, BKIIOYHUTENBHO
D Ceoie 10 [, 1o 20 [,; BKIIOYUTENBHO

I, - HOMUHaIBHBINA TOK AB.

Br1i6op aBTOMATMYECKOTO BBIKIIOYATENSI OCYIIECTBISIETCS MO CIIEAYIOIIUM
napaMeTpaM:

- M0 KOJWYECTBY MONOCOB. OOHO- M IBYXIONIOCHBIE AB mpumeHsroTCS 11
o1HO(ha3HOM CceTH, a TPEX- U YEThIpeXMoIOCHbIeAB - B TpexdasHoii cetu;

- 10 HOMMHAJIBHOMY HanpspkeHutro. HomuHanbHOe HampsikeHue AB 1oimkHO
ObITH OOJIBIIIE WM PAaBHO HOMHHAJIBHOMY 3HAUYECHHMIO HAINPSDKEHUS 3allUIIAEMON UM
LEIIH;

- MO XapakTEepUCTHKE cpabaTbhiBaHMs. XapaKTEPUCTUKY cpabaTbiBaHus AB

MOJKHO BI)I6paTI> COorJIaCHO Ta6JII/ILIC 1;
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- 110 HOMUHAJIBHOMY TOKY. OTnpeeuTh HEOOX0AUMBIF HOMUHAJIbHBIN TOK AB

MOKHO I10 MOIIIHOCTH HUJIH 110 CCUCHHIO KHNJI KaOeJs.

YcrTpoicTBa 3alIUTHOI0 OTKJIKYeHus AU depenunanbroro toka (YIT)

YCTpoICTBO 3alIMTHOTO OTKIIOYEHHS AU(GEepeHInaIbHOr0 TOKa WM, Kak
4acTO TOBOPAT, «Y30O»- 3TO KOMMYTAallMOHHBIA amnmapar, NMpeJHa3HAYEHHBINA IS

3al1UThI 3J'I6KTpPI‘ICCKOI>i LCIIN OT TOKOB YTCYKH.

N
1 — mm CPCHUMHAIBHBIH el =
(b depe _ 1N V30
TpanchopMaTop TOKA: @
2 — NopOroBbliii JIEMEHT; -l —=
3 — HCMOJIHMTEJIBHBI I [4 16 s V.5 3 ©)|
MEXAHMIM; f /l-[:
4 — Hens TECTHPOBAHMS; T L 1 2
5 — CHUIOBBIE KOHTAKThI; <t - = \
6 —3aAlMTHEI KOHTAKT R o i
LEenH TeCTHPOBAHMA, Igﬂ |
T — kHonka «Tecr»: A 5 =
R — TecTORBIil pe3HcTOp; 2 liN
1, 2, N — knemmbr ¥Y30.  § oo

Pucynox 3. IIpunnun padotsr YT

Tok yTeyku — 3TO TOK, MPOXOJAIIMM MO HEXKENATeIbHBIM, B HOPMaJbHBIX
YCJOBUSIX IKCIUTyaTallUU, MPOBOSIINAM ITYTSM.

B HopmasibHOM pexume padoThl 3JEKTPOYCTAHOBKH, SJEKTPUUYECKUN TOK
MIPOTEKAET Yyepe3 MPOBOAHUKH BHYTPHU HEE, KaK MPEAYyCMOTPEHO KOHCTpyKuueu. Ot
JIPYTUX TOKOMPOBOSIIUX 3JEMEHTOB KOHCTPYKIHMH (METaUIMYECKUE KOPIyC, pama,
KapKac), MPOBOJHUKHU OTJEIEHbI U30JISIIIUEH, COMPOTUBIICHUE KOTOPOU HE MO3BOJISIET

CO34aTh JJICKTPUYICCKYIO LCIIb.
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Pucynok 4. [Ipumep korctpykuuu Y [T

Ecin mo kakoi-To mpuurHE (MOBPEXKIEHHUE, BIAXHOCTb, TOKONPOBOSLIASL
ObUIb U T.I.) CONPOTUBIEHUE HU3OJISUUU YMEHBIIMJIOCh, Ha KOPIYCE WIH JIPYTUX
TOKOIPOBOSIINX 3JIEMEHTAaX YCTAHOBKU MosiBisieTcs: nmoTeHman. Cam no cedbe Tok
YTEUKU HE BO3HHMKHET, HEOOXOJUMO CO34aTh LENb, COCAUHSIOMIYIO 3JIEKTPUUYECKUM
npubop ¢ MOTEHLMAJIOM Ha KOpIyce ¢ 3eMJied WIM HEeUTpasbio. 31€Ch BO3MOXKHO
HECKOJIBKO BapHUAHTOB.

B nepBoMm ciydae, KOpmyc 3JIEKTPOYCTaHOBKU, HampuMep, ObITOBOM TEXHUKH,
KACaeTCsl METAJUNIMYECKOTO IMPOBOJHMKA, UMEIOLIETO0 KOHTAaKT C 3emiieil. B Touke
KAacaHUsl 3aMBIKAETCs LI€lb, U BO3HUKACT TOK YTE€UKU. ECIM KOHTAaKT IOCTaTOYHO
HAJIeKHBIM, TO CHJIa TOKAa BO3pacTeT A0 Mopora cpabaTbIBaHUS aBTOMATHYECKOTO
BBIKJIIOUaTeNsl B IIUTKE nuTaHus. [Ipu cnaboM KOHTAaKTE MOXET BO3HUKHYTH
VUCKPEHHE, JIOKAJIBHBIA HArpeB TOYKM KacaHWs, YTO IPUBOAUT K OIUIABICHUIO M
JaJdbHEUIIEMY MMOBPEKICHHUIO U30JISLMHU IIPOBOJIOB, BO3TOPAHUIO U TTOXKApY.

B npyrom ciydae, KOpIyC OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJICHHBIMM NpPEIMETaMU M caM He 3a3eMieH. lIpu xkacaHuu BHEINHUX NaHelen
YEJIOBEKOM, BO3HHMKAET HArpy3Ka, T.K. TEJO 4YEJIOBEKa SIBIACTCS NPOBOJHHMKOM, U
4yepe3 HEro IMpOTEKAET JDJIEKTPUYECKHA TOK. IIOCKOJNBKY CONpPOTUBIEHHE Tema
YeJIoBEeKa BEJIMKO, CHJIA TOKa HEIOCTaTOYHA JJisi cpalaThiBaHUSI aBTOMATHYECKOTrO
BBIKJIFOYATENsl B LIUTKE IUTAHWS U 4YEJIOBEK IOJy4aeT JJIEKTPOTPaBMY BIUIOTH [0
JIETAJIBbHOIO UCXO/A.

Takum o6pazom, YT oOecneunBaeT 3amMTy 4YEJIOBEKA OT TMOPaKEHUs
AJEKTPUYECKUM TOKOM U 3aIIUTY OT MOXKApPOB.

[Mpunuun aeiictBuss YAT cnenyrommii. [Ipu HOpManbHOM pexkume padOThI

OCIIM, Koraa IIOABHKHBIC KOHTAKThI YI[T 3aMKHYThI, HpHMOﬁ TOK OT (1)213H01“O
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IIPOBOJIA NMPOXOAUT yepe3 Maruutonposos YT, 3ateM depe3 Harpy3Ky, B KaueCTBE
KOTOPOW BBICTYNAIOT, HOJKIIOYEHHbIE 3JIEKTPONOTPEOUTEIN U BO3BpallaeTCs
0o0paTHO B CE€Th IO HYJIEBOMY MPOBOJIHUKY, TaK ke uepe3 maruuronporoa YT, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMYUHE MPSMOTO TOKA.

[Ipsamoit Tok mpoxoas yepe3 marautonposox YT co3gaeT B HEM MarHUTHBIN
NOTOK, B CBOI oOuYepeab OOpaTHBI TOK Tak € CO3JaeT B MAarHUTONPOBOJE
MAarHuTHBIA IIOTOK TaKOW K€ BEJIHWYMHBI, HO TaK KaK HaIpPaBICHUE TOKOB
IIPOTUBOIIOJIOKHO, TO M CO3JaBAEMbI€ UMU MArHUTHBIE MOTOKHU IIPOTUBOIIOJIOKHBI,
T.€. MarHUTHBIE ITIOTOKM HAIPABJIEHBl BCTPEYHO II0 OTHOWICHWIO IPYr K JPyry U
COOTBETCTBEHHO, TIpM PaBHBIX 3HAYEHUSAX MPSIMOro M OOpaTHOro TOKOB,
YPaBHOBEWIUBAIOT JPYT JApyra, B PE3yJbTaTe€ 4e€ro CyMMAapHbI MAarHUTHBIA MOTOK B
MAarHuTOIIPOBOAEC paBeH HyI0. Tak Kak CyMMapHblii MarHUTHBIA IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYeT (paBeH HYJI0), BO BTOPUYHOH OOMOTKE TOK HE
MHAYKTHpYyeTCcA. 11oABMKHBIE KOHTAKTHI 3aMKHYTBI, DJIEKTPUYECKasl LENb BKIIOYEHA
Y HaXOJUTCS B HOPMAJIBHOM PEXHME paOOTBHI.

Ecnu B 04HOM W3 37IEMEHTOB AJIEKTPUYECKON LENTH BOZHUKAET yTEUYKA TOKA, TO
4acTb  DJEKTPUYECKOIO0 TOKAa HAYMHACT IPOTEKAaThb 110  HEXEIATEIbHOMY
npoBosiemMy myTy. IIpyu 3ToM, 4acTh TOKa DJIEKTPUYECKOM L€, OCTYNAIas OT
¢da3zHoro mpoBoaa He OyJeT BO3BpAILlaThCS B CETh, a MPOXOAS MO HEXKEIATEIbHOMY
OpoBOJALIEMY MyTH OylneT yXxoAauTh B 3emito. ClieoBaTenbHO, OOpaTHBIN TOK,
KOTOPBIM OyAeT BO3BpalllaThCcsi B CeTh depe3 marHutomnporon YT mo HysneBoMmy
pOBOAY, OYJET MEHbIIE MPSAMOT0 TOKa, IMOCTYMAIOIIET0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IOTOKA CTaHET OoJbllie BEIUYMHBI OOpPaTHOTrO
MAarHUTHOTO IIOTOKAa, B pe3yiabTare 4ero B MarmutonpoBone YT cymmapHsli
MarHUTHBINA MTOTOK YK€ HE OyJIeT paBeH HYJIIO.

Bo3HuKIINMN cyMMapHbIA MarHUTHBIN IIOTOK UHAYKTUPYET IEKTPUUYECKUN TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIA MPOXOAS YEpe3 MarHUTOIJIEKTPUUECKOE pele
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUYE€PE/lb, Pa3MbIKAET MOJBUKHbIE KOHTAKTHI
OTKJIXOYAsl DJIEKTPUYECKYIO LIETIb.

VYCTpOoWCTBO 3allUTHOTO OTKIIIOUEHUS IU(PPEpeHIIMAIBHOIO TOKA HMEET B
obuxone W JApyrue Ha3BaHWs, HarpuMmep, IudQepeHIralbHbIA BBIKIIOYATENb,
aBTOMATUYECKUH BBIKIIOYATENb AU(PPEPEHIINATBLHOIO TOKA, YCTPOMCTBO 3aLUTHOTO

OTKJIIOYeHUS. Takke B pa3IuYHbIX JOKYMEHTaX BCTPEUAIOTCS pa3Hble a00peBUATYPHI
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naHHoro ycrpoiictsa, Hanpumep, AB/IT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B IIYD u CII 31-110-2003.

OcHoBHbIMU XapakTepuctukamu Y AT sBisitores:

- Tun. B 3manusax moryt npuMmensaTteca Y /T Tuma «A», pearnpyromue Kak Ha
IIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOLIME TOKH YTeUKH, WK Thna «ACy», pearupyromue
TOJIKO Ha NMEPEMEHHBIE TOKM YTE€UKH. VICTOUHMKOM MyJIbCHUPYIOLIET0 TOKA YTEUKH
MOTYT SABJSATBHCS CTUPAJIbHBIE MAILIMHBI C PETYJIATOPAMHU CKOPOCTH, PETyIUPyEMBIC
VCTOYHUKH CBETA, IIEPCOHAIBHBIE KOMIIBIOTEPHI U JIP.

- HOMHUHAQJIbHBIA TOK - MakCUMaibHbBIi TOK mpu kotopoMm YT cnocoOHO
JUIMTEIRHO paboTaTh, HE Tepss CBOKO paboTocrnocoOHOCTh. CTaHIApTHBIMU,
HamOoJiee 4YacTO MCHOJb3YEMbIMU 3HAUYCHUSIMH HOMHUHAIbHBIX TOKOB YT,
UCIIOJIb3YEMBIX B AJIEKTPOYCTAHOBKAX KUJIBIX M OOILECTBEHHBIX 3JaHUM SBISIOTCA:
10, 16, 25, 32, 40, 63A;

- nuddepeHaNIbHbI TOK— MUHUMAIbHBIM TOK YT€YKH, Ipu KoTopoMm YT
MPOU3BEACT OTKIIOUEHUE IEKTpUIecKol 1enu. JuddepeHunanbHbIi TOK — 3TO O7HA
Y3 TJIaBHBIX XapakTtepuctuk Y AT;

- HOMHHAJIBHOE HANpPsHKEHUE — HamnpspkeHue ceth npu koropom YT
CIOCOOHO ITTUTENHHO paboTaTh, HE TEPSSI CBOIO paOOTOCIIOCOOHOCTS;

- po TOKa(MOCTOSTHHBIN WU IEPEMEHHBIN );

- YCIJIOBHBIA TOK KOPOTKOI'O 3aMbIKaHUS—TOK KOTOPBIA KPATKOBPEMEHHO MOXKET
Bbiiepxkath YJIT 10 MomeHTa moka He cpaboTaeT aBTOMATHYECKUU BBIKIIOYATENb,
YCTAHOBJIEHHBIN JUJIS 3aIUTHI LIENA OT KOPOTKOT'O 3aMbIKaHMUS.

Br16op YT nmpon3BoauTCs 1O CICTYIOIINM KPUTEPHSIM:

- 110 HOMUHAJBHOMY HAIIPSDKEHHUIO U THUINY ceTh. HOMUHAIbHOE HaIpsKeHHE
YT nomxHO ObITH OOJIbLIE TMO0 PABHO HOMUHAIBHOMY HAMPSKEHUIO 3alIUIIAeMOM
uM nenu. s ogHodazHoit cetu Tpedyercs apyxnoitocHoe YT, mis TpexdaszHoit
CETHU — YETBIPEXIIOIOCHOE;

- Mo HoMUHaNIbHOMY TOKY. CornacHo [1YD ucnonb3oBanne YT B rpynmnoBbix
JUHUAX, HE HMEIOIIMX 3allUThl OTCBEPXTOKa, 0€3 IOMOJHUTEIBHOrO armapara,
o0ecreunBaroIIero 3Ty 3alUTy He aomyckaercs. M3 atoro cienyer, uro nepen YT
JOJKEH CTOATh ABTOMATWYECKUM BBIKIIOUATEIBMIM JIPYroi ammapaT ¢ (QyHKIHe
3aIUTHI OT CBEPXTOKA, 110 TOKY KOTOPOTr0 HEOOXOJUMO BHIOMpPAaTh HOMUHAJIBHBIN TOK

YAT. Ilpu strom HOMmuHaIbHBIH TOK YT pomkeH ObITh Ooibie JIMOO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOI'O JI0 HETO amnmnapara 3ai[uThl (aBTOMAaTUYECKOIrO
BBIKJIFOYATENS] WM APYTOro anmnapara ¢ QyHKUMEH 3alIUThl OT CBEPXTOKA);

- mno gupdepenmmanibHoMy — ToKy.  CraHZapTHBIMM  BEJITUYMHAMU
maddepennmanpaoro tToka YT sBmsrorcs: 6, 10, 30, 100, 300, 500mA. VT c
mupdepenunanbabiM TokoM 100, 300 1 500 MA npuMeHSAIOTCS A 3alIUTHl OT
NnoXapoB, ¢ nuddepenumranbubiMu Tokamu 6, 10, 30 MA - aug 3amMThl OT

MMOpaXXCHUS YCJIIOBCKA DJICKTPUICCKUM TOKOM.

cepun NPOW3BOAUTENE

HOMMHANBHBIN TOK \-/
\s;u-sa ’
HanpsXeHue 50 A ] e
\*’ 2308~ 50y cxema

[an 30 MA I d NOAKNIOMEHUA
anddepeHumnanbHbIit _,..——'"- 0603HaYEHMS]
TOK |

) / i
YCNOBHBIM TOK KB/ v
KHonka «TECT» TeMnepaTypHelid AManasoH

(cTaHpapTHaa ot -25 go +40)

Id &
Tun AC @ - AN CMHYCOWAANLHOTO
i nepeMeHHoro ToKa
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Pucynox 5. Mapkuposka YT

[Ipumensiempie  TunblY ITQyHKIIMOHAIBHO ~ JOJDKHBI  TIPEIyCMaTPUBATh
BO3MOXHOCTh MPOBEPKHU MX paboTocnocoOHOocTH, TIpoBepkay JIT(TecTupoBanue) s
KUJIBIX 00BEKTOB JIOJKHA MPOBOAUTHCA HE PEKE OJHOTO pa3za B TPU MecAlla, O YeM

JOJDKHAa OBITH 3aITHChH B HHCTPYKIHUH 110 SKCILTyaTallun NPECAIPUATUA-U3TOTOBUTCIIA.
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YcranoBkaY /AT, nOeucTByromuX Ha  OTKJIIOYEHHE, 3alpeliacTcs s
AJIEKTPONPUEMHHUKOB, OTKJIIOUCHHE KOTOPBIX MOXET TMPUBECTH K OMACHBIM
MOCTEACTBUAM: CO3JAHUI0 HEMOCPEACTBEHHOW Yrpo3bl [JIsi JKM3HHU  JIKOJIEH,
BO3HUKHOBEHHIO B3PHIBOB, MOXKAPOB U T.II.

JInsi caHUTapHO-TEXHUYECKUX KAaOWH, BAaHHBIX U JYIIEBBIX PEKOMEHAYETCS
yctanaBiuBaTh Y JITc HoMuHanbHbIM AU(dEepeHIIMaTbHBIM OTKIIIOYAIOIUM TOKOM J10
10 MA, ecnu a1 HUX BBIJIEJICHA OTJEIbHAs JIMHUS, B OCTAIBHBIX CIIy4asix, HalpuMmep,
Ipu MPUMEHEHUU OJHON JMHUM JJISI CAHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHH M
Kopugopa, ciuemyetr npumeHATEY/[Tc  HoOMuHanmpbHBIM  auddepeHInaTbHBIM
OTKJIFOYAOIIUM TOKOM J10 30 MA.

Hnst  ogHokBapTupHbIX J0MOBY[Tc HOMHHANBHBIM muddepeHnnanTsHbBIM
OTKJIFOYAOIUM TOKOM /10 30 MA peKOMEHAyeTCs PeyCMaTpPUBATh JIJIsl TPYIIIOBBIX
JMHUNA, TUTAOMIMX IITENCEIbHbIE PO3ETKHM BHYTPU JOMa, BKJIIOYAsl [OJBAJIbI,
BCTPOEHHBIE U NPUCTPOCHHBIE Tapaku, a TaKKe B TPYNIOBBIX CETSIX, MUTAKOLIUX
BaHHbIE KOMHATBI, JylI€BblE W cayHbl. JlIs yCTaHaBIMBAaE€MbIX CHapyXHu
HITETICeNIbHBIX  po3eToK ycTaHoBkaYITc HoMuHanmbHbIM auddepeHuatbHbIM
OTKJIFOYAIOIIUM TOKOM 110 30 MA o0s3areipHa.

B 3manumsx moryt npumensTbes Y30 Tuna «Ay», pearupyroipe Kak Ha
NIEpEMEHHbIE, TaK WM Ha MNYJbCHPYIOIIME TOKU NOBpeXAcHUN, uian «ACy,
pearupyronme ToJIbKO Ha IEPEMEHHBIE TOKU YTEUKHU.

Kak Bunno u3 xoncrpykuuu YT (eciu pedb ujier He 0 KOMOMHHPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W MpHU JIOOOH cXeMe ero
NOAKIIOUCHHUS  JIOJDKHA  ObITh  MpeaycMOTpeHa  oOs3aTenbHasi  yCTaHOBKa
ABTOMATHYECKOI'0 BBIKJIIOYATEIIS, A1 3aIlMThI, Kak caMou ceTH, Tak u Y JIT oT TokoB
neperpy3ku U KOPOTKOTO 3aMbIKAHUSI.

Taxxke HeoOxoauma mnepuoauueckas MpoBepka pabotocnocodHoctu YT.
Crannapramu [7, 8] ycTaHOBJIEHO TpeOOBaHHE MO HATMYHUIO YCTPOMCTBA MPOBEPKH
paboToCcrocoOHOCTH VAT (KHOTIKN). [IpoBepka paboTOCIIOCOOHOCTH
ocymectBiserca HaxxatueM KHONKU « TECT». Ilpu ee Haxxkatuus Y /[T nckyccTBeHHO

CO3IAETCATOKYTEUYKH, YTO JTOJKHO NMPUBECTH K OTKItoUueHU0 Y T,
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YcTpoiicTBa 3alIUTHI OT AYroBOoro npooost uiam uckpenus (Y3 /111)
JlyroBoii mpoOOW WM HMCKPEHHE — OJWH U3 aBapPUUHBIX IO0KapOOIMACHBIX
PEKHUMOB B JJIEKTPOCETAX.

B ominume OT KOpOTKMX 3aMbIKAHWM, BO3HUKAIOIIMK TIPU HUCKPOBBIX U
JyTOBBIX pa3psaax TOK, OTPAaHUYUBAETCS CONMPOTUBIIEHUEM HArpy3KH, HA KOTOPBIM HE
pEarupyroT aBTOMAaTUYECKHE BBIKJIIOYATEIN, HO 3a CYET JJIMTEIBHOTO BPEMEHU €r0
MPOTEKAHUSI, MOXKET MPOUCXOUTHh BOCIUIAMEHEHUE U3O0JISIIAK TIPOBOAA.

OnHOM W3 TJIaBHBIX MPUYUH HCKPECHHS SBISICTCS OOJIBIIOE TEPEXOTHOE
conporuBieHue (bIIC), B o0uxoae Ha3pIBaeMOe TaKKe «IUIOXUM KOHTakTOM». IIpm
BIIC nHa mnepexose HJIEKTPUYECKOTO TOKA C OJHOrO MPOBOJAHMKA HaA JIpYyrou
oOpasyeTcsi ToclieoBaTeIbHAs WM TapajjielbHas JJIEKTPUYECKast Tyra MeEexIy
IIPOBOJIaMH UJIM KOHTAKTaMH.

BIIC 4acro BO3HUKaeT BCIeACTBUE JeDEKTOB U TOBPEKICHUH,
MPOU3ONIEAIINX MPU IKCIUTyaTauu ooopynoBanus. Hanpumep:

- TIOBPEXKACHUS U30JISIITUN KaOessl TBO3AMHU, IIypyHIaMu, 3aKUMaMHu WIH TIPU
MEXaHUYECKOM BO3JCHUCTBUM APYTMMH IPEIMETAMU;

- IOBPEXKICHUS U30JIALNY KaOenel rpbl3yHaMu U JJOMAITHUMHU KUBOTHBIMU;

- U3J10M Kabens (MpoBojia) MpHU U3rudax Uiv MPU MOCTOSTHHBIX MEXaHUYECKUX
BO3ICHCTBUSIX;

- CTapeHUE W3O0JISILUM, MOBPEXKIAECHUS OT BO3IACHUCTBUS TEMIIEPATYphl, BJArd,
JIPYTUX pa3pymarmmx GakTopoB;

- YXyIIIEHUE KOHTAaKTa M3-3a OCJa0JIeHHUs 3aKMMOB, CTapEHUS U OKUCIICHHS
IIPOBOJIOB U T.J.

B moBpexnéHHON jkuie BO3HUKACT MaJIbId 3a30p, MpOOMBaeMbIi pabodnm
HaIpPsDKEHUEM, TT0ATOMY TOK 0 TAaKOMY KaOesro MPoJIoKaeT MPOTeKaTh, U OCTAETCs
OJIM30K K HOMHHAJIHHOMY 3HAYEHHUIO, a 3HAYUT, aBTOMATUYECKUN BBIKJIIOYATENIh HA

HEro He pearupyer.



58

Ocnabnentpi MexaHuuecroe MepegapnesHbiA HenonHouBHHBINA
KOHTAKT NOBPEHIEHME rafiens HOHTAKT
rabena

55 &

Hedent MospesaeHHe Mexanuueckos NoBpesgeHue CHpyTKa meas 1
wabiena TPBI3YHAMM NOBPEHAEHHE MAK CTapeHue ANCMHHIR
HIOAALMM HIOARLMHA

Pucynok 6. Bo3aMoxHbIe TPUUMHBI HICKPEHHUSI B DJIEKTPOIIPOBOJIKE

B 3a30ope BO3HMKaeT AYroBou paspsill, COINPOBOXIAKOUIMKWCS WHTEHCHUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOAUT K JaTbHEUIIEMY pa3pyIlICHUIO U30MSIUNA KaOes
Y €ro BO3TOPAHMUIO.

[Ipy  OoOnBIIOM  MEPEXOJHOM  COMPOTUBICHHUU  BO3HUKAET  MPOLECC
UKIMYECKOro 00pa3oBaHMsI U TallleHUsl BJIEKTPUYECKON JIyTW, MPOUCXOJUT
3HAUUTEIIBHOE W JUIMTEIIBHOE BBIACJIEHUE TEIUIOBOM JSHEpruv. Bo3HUKaOT
JUTATEIIHHBIE W YCTOWYMBBIC TEIUIOBBIE PEKUMBI PAOOTBHI AJICKTPUUCCKUX TIICTICH,
BCJICJICTBUE YEro MPOUCXOJUT pa3pylICHUE H30JSIUM M 3allUTHBIX O000JIOYeK, a
TaKXe MOCIIEIYIOIIEE BO3TOPAHUE.

[Io mexaHW3My BO3HUKHOBEHUS, PA3JIM4YalOT [OCJIEAOBATEIbHBIN JTyrOBOM

po0oii, mapaieNnbHbIN 1yroBoi Mpo0Ooi 1 AyroBoii MpoOoit Ha 3eMITIO.

L (nuHuA)
HATPY3KA
N (He#Tpans) N
[
[
PE (zazemneHue) 1
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Pucynok 7. MexaHu3M BO3HUKHOBEHHMSI 1yTOBBIX MPOOOEB
[Tog mnocnegoBaTeNbHBIM JTYyTrOBBIM MPOOOEM MOHUMAETCS AJIEKTPUUYECKUI

npo0oil M30aUMK (UM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MHPOTEKAET
yepe3 Harpysky uenw, 3ammumaemon Y3II. IlocnenoBatenbHblil JyroBoil mpoOoii
BO3HHUKACT, MPEXKJE BCEro, B pE3yJbTaTe MOBPEKICHUS MPOBOAA WU MOTEPHU
KOHTAaKTa B IOCJEJOBATEILHOCTA C Harpy3koi. B aTux cnydasx, BeluuMHaA TOKa
MEHbIIIe, YeM padouMil TOK, U aBTOMATUYECKUE BBIKIIOYATENN WM BBIKIHOYATEIN
g epeHnnanTbHOTO TOKAa HE CIIOCOOHBI OMPEeINTh HEUCTTPABHOCTh M OTKJIFOYHTH
3alUIIAEMYIO LIETb.

[TapannenpHbIi yroBoil MpoOoii - 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET
MEXAY aKTHUBHBIMH TPOBOJHHKAMHU, TNapaJJIebHO Lenu Harpy3ku. [Ipo0oii
COMPOBOXKIAETCS TOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CIOCOOCTBYIOLIEH 3aMbIKAHUIO
MPOBOJHUKOB. BenuumHa Toka Mmpu mapajjiebHOM MpoOoe OnmpeAessieTCs: MOTHBIM
COINPOTUBIIEHUEM LIENU. B 3aBUCUMOCTH OT TOr0, KAKOM HOMHUHAJIBHBIM TOK UMEET
ABTOMATHYECKUM BBIKIIIOYATENb, MPOUCXOAUT (WJIM HE TMPOUCXOAUT) OTKIIOUCHHE
nenu. [lpm  3arpyOsieHHOMyCTaBKe TOKa cpadaThlBaHUS  aBTOMAaTUYECKOIO
BBIKJIFOYATEJIS] OTKIIOUEHUE LIETTU TPOUCXOUT C 3a/ICPIKKOM.

JlyroBoii mpoOoii Ha 3eMITI0 — ATO MPOOOH, TIPU KOTOPOM TOK MPOTEKAET MEXKITY
AKTUBHBIM TPOBOJHUKOM W 3eMJIEH B pe3yibTaTe 3aMbIKaHus (Ha3HOTO MPOBOJHUKA
Ha 3€MJIIO UJIM HA 3JIEMEHT AJICKTPUUYECKHU CBSI3aHHBIN C 3€MIIEH.

YcerpolicTBo 3anuThl OT AyroBoro mpooos (Y3/II1) — HOBBIN Kiacc ammapaToB
3alIUThl 3JEKTPUYECKON CETH, MPEIHA3HAYEHHbI, B OTJIMYHE OT APYTUX BUIOB
AJEKTPUYECKUX 3aLIUT, UCKIFOYUTENBHO I MPEIyNpeKACHUS U NPEAOTBPAICHUS
M0’KapoB, BO3HUKAIOIINX U3-3a TyTOBOTO MPo00s (MCKpEeHUS).

HexoTtopbiMu pa3paboTuMkaMu 3TUX M3JEIUN MPUMEHSETCS TaKKe TEPMHUH

«yCTPOMCTBO 3alIUTHI OT UcKpeHus» (Y3Uc).
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Pucynok 8. [Ipumepbl yCTpOMCTB 3aIIUTHI OT AYTOBOTO MPOOOS pa3IMUHBIX
IIPOU3BOIUTEIIEH

V31T HOCUT UCKITIOYUTENBHO TPOTUBOMOKAPHOE Ha3HAUCHUE.

OcnoBHor  3amauent  Y3JIII  sgBnsgeTrcs  CBOEBPEMEHHO  PAaCIO3HATH
BO3HUKHOBEHUE  II0XKAPOOMACHOTO MCKPEHUS W OTKIIOYUTHh  3al[UIIAEMYIO
AIEKTPUYECKYIO LEMb.

Y3I1 cKOHCTpyMpPOBAaHO TaK, YTOOBI OMNPEACIUTL TOSBICHHE JIyTOBOTO
(MCKpOBOr0) paspsiia U IpepBaTh KOHTYp €IIE€ Iepe] TeM, KaK SHEprus B MECTe
HEHCIPABHOCTU JOCTUTHET 3HAYCHUN, BEAYIINX K BOZHUKHOBEHHIO MOXKAPA.

V3III obecneunBaeT aBTOMATUYECKYIO JAMArHOCTUKY KOHTPOJIUPYEMOM
ANEKTPUYECKON 1LIeNMU W TPHU BO3HUKHOBEHHWU HUCKPEHHUS OTKJIOYaeT €€ OT oOIiei
IATAIOLIEN CETH.

Takum oOpazoM, menb TPUMEHEHUSI 3TUX YCTPOUCTB — JTO MPEAYNPEKICHUE
MOXAapOB, BO3HUKAKOIIMX B IMOMEIICHUSX, 3[AHUAX U COOPYXKEHUSIX IO NPUYUHE
HEUCTIPABHOCTHU 3JIEKTPOOOOPYI0OBAHMUS, MPOSBIISIONICHCS B BUJIE JYyrOBOr0 MpoOOs

(ucKkpeHus).
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bonpmmmacTBo  Y3/II  MCHoOnb3ylOT CXOKHME MPUHLUIBI  OOHAPYKEHUS
II0’KaPOOIIACHOIO0 HCKPEHUS B CETHU. YCTPOWCTBO AHAIM3HUPYET COBOKYIHOCTH
[IapaMeTpOB TOKa M HAIPSDKEHUS CETH, XapAaKTEPHBIX ISl UCKPEHUS: BEINUYUHY,
dbopMy, MOISAPHOCTD, MPOJIOKUTEIILHOCTh M TEMIT CJIEIOBAHMS CKAYKOB. DTH CKaYKU
U AT HHPopMalHio, o0padaThiBaEMyI0 MOAYJEM OOpaOOTKM CHTHAJIOB B COCTaBE
VY3/II. BennunHa noJy4eHHOTO CUTHAja CPaBHHUBAETCA C 3aJaHHBIM 3HAYEHUEM U
IPU KaXkJIOM IPEBBIIICHUHA JTOr0 3HAYECHUS IOJAETCS HMIIYJIbC PErMCTPUPYEMBIN
HakonuTeneM. [Ipy NOCTHKEHUM B HAKONMUTENE YCTAHOBICHHOI'O YUCJA MMITYJIbCOB
3aJJaHHOTO YPOBHS MOAPsA (OPMUPYETCS CHUTHAN, OTKIIOYAIOUIUI 3allyIIaeMyo
JIVHUIO.

Baxnoit xapakrepuctukon Y3/II, sABnseTcs mNmOMEX03allUIIEHHOCTh, T.€.
OTCYTCTBHE HEXEJAaTelbHBIX (JOXKHBIX) cpabaTblBaHUI TpU BKIOYEHUHM B
3aIUIIAEMYIO0 LENb PA3INYHBIX 3JIEKTPOIIPHUOOPOB, HAIPUMED, MbUIECOCA, UCTOUYHUKA
IIUTaHWSI C DJJEKTPOHHOM KOMMYTAalMEH, JBUIaTesisi KOHAEHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYISATOPOB (TUPUCTOPHOIO THIA) CUJIBI CBETA, ()IYyOPECHEHTHBIX H
TaJIOT€HOBBIX JIAMII, @ TAaKXK€ «HOPMAJIbHO MCKPSIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
MHCTPYMEHTOB C JBUTaTEJIIMU KOJJIEKTOPHOT'O THUIIA UCKPEHHME B KOTOPBIX SBISETCA
JOIIyCTUMBIM, HAIIpUMEp APEIlb.

CTOUT OTMETUTB, YTO OTAEIBHBIE AIEKTPUUYECKUE YCTPONCTBA CAMH MOTYT
T€HEPUPOBATh BBICOKOYACTOTHBIE W CPEJHEYACTOTHBIE IOMEXH, KOTOphIE OYyIyT
pacno3HaBatbesi Y3JIII kak wuCTOYHMK wuCKpeHus. Hampumep, TUPUCTOpPHBIE
perynsaropsl ¢ (a3oBbIM yIpaBiieHHEM 0€3 IMOMEXOIOJAABISAOMUX (UIBTPOB;
pa3JIMYHbIE YCTPOWCTBA, T€HEPUPYIOIIME BBICOKOYACTOTHBIE ITOMEXHU ITOBBILIEHHOI'O
YPOBHS, CYIIECTBEHHO IPEBBIIAIONIME HOPMBI Ha nomMexosmuccuro.llpy Hanmuum
NEPEUYNUCIEHHBIX YCTPONCTB, MNPUXOAUTCS JTUOO OTKAa3bIBaTbCs OT INPUMEHEHHUS
VY311, yBenuurBasi pucCKM BO3TOpaHUM OT MCKpeHwus, jaubo otkitouath Y3/II Ha
BpEMS UCIIOJIb30BAHUS YCTPOKCTB, SIBISAIOIINUXCS T€HEPATOPAMU BBICOKOYACTOTHBIX U
CPEAHEYaCTOTHBIX ITOMEX.

OcHoBHBIMH XapakTepuctukamu Y3111 aBisroTcs:

- HOMUHAQJIbHBIA TOK — MaKCUMaJibHBIM TOK mpu koTopoMm Y3JII crnocoOHO
JUIMTEILHO paboTaTh, HE Tepsis CBOKO paboTocnocoOHOCTh. B ocHOBHOM
BBIITYCKAIOTCS B MATH MOJU(UKALMAX, B 3aBUCUMOCTH OT HOMHUHAJIBHOTO TOKa: 16,
25, 32,40, 63A;
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- HOMHMHAJBHOE HANPSHKECHUE — HAIpsHKEHHEe ceTu Inpu kKotopom Y3JIII
CIOCOOHO JITUTEILHO PaboTaTh, HE TEPSIsl CBOIO pabOTOCTIOCOOHOCTD;

- YCJOBHBIM TOK KOPOTKOTO 3aMbIKaHUSI — TOK KOTOPBI KPaTKOBPEMEHHO
MokeT BbIepxkath Y3JII no momeHTa moka He cpaboTaeT aBTOMAaTUYECKHMA

BBIKJIFOYATCIIb, YCTaHOBJIeHHBIﬁ AJI1 3allIUThI OCTIKM OT KOPOTKOI'O 3aMbIKAHUS.
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| — u3roToBUTEIND; 2 — MOJIENb; 3 — HOMUHAJIBHOE HAINPSKEHUE; 4 — YaCcTOTa; 5 — HOMUHAJIbHBIN
TOK; 6 — YCJIOBHBIN TOK KOPOTKOT'O 3aMbIKaHHS; 7 — cXeMa MOJKIIOUCHUS; 8§ — cXemMa MHIUKAIuU
COCTOsTHUS Tprudopa

Pucynok 9. [Ipumep mapkuposku Y3111

Bou16op Y31 npon3BoauTcs O CAEAYIOMIMM KPUTEPUSIM:

- 10 HOMUHaJIbHOMY Hanpsixkenuto. HomunanbHoe Hanpsibkenue Y 31T qomkHO
OBITH OOJIBIIE JIMOO PAaBHO HOMUHAJIBHOMY HAMPSDKCHUIO 3aITUIIIAEMON UM IICTIH;

- 1m0 HOMHMHaNIbHOMY TOKy. Y3JIII He 3ammMinaer 3J€KTpUYECKYIO CEThb OT
MEPETpy3Ku U TOKOB KOPOTKOTO 3aMbikaHus.llostomynepen Y3/III nomkeH cTosTh
ABTOMATUYECKUU BBIKJIIOYATENIb WIM JApPYyrod amnmapar ¢ (GyHKUHEW 3aluThl OT
CBEPXTOKA 0 TOKY KOTOPOTO HEOOX0IMMO BhIOMpaTh HOMUHAIBHBIN TOK Y3/II1. [Tpu
3ToM HOMHHAIBbHBINH TOK Y3l nomxen ObITh O0bINE JIMOO paBEeH HOMUHAIHLHOMY
TOKY YCTaHOBJICHHOI'O JI0 HEro ammnapara 3aliuThl (aBTOMAaTHUYECKOIO BBIKIKOYATEIIS
WIM JIPYroro anmnapara ¢ pyHKIMEH 3alUThl OT CBEPXTOKA).

Taxoxe nipu Be16ope Y3/II ciienyer oOpaTuTh BHUMaHHE Ha HAIMYKE (PYHKIIUU

IPOBEPKH pabOTOCTIOCOOHOCTH ycTpoicTBa. HekoTopbie MpOM3BOIUTEINOCHAIAIOT
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VY311 kHONKOW MPOBEPKH, OTEIbHBIE IPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM
IIOCTaBJIAIOT CpPEeACTBO KOHTPOJIA B BUJIE aBTOHOMHOU BUJIKH,
MO3BOJIIOIIEHUMUTHUPOBATh UCKPOBBIE Pa3pslbl, U TaKUM 00pa3OM OCYILIECTBIIATH
KOHTPOJIb (YHKIIMOHUPOBAHMS W3JEIHS U OIpeAeJCHHE 30HBI €ro JEHCTBUS, UYTO

ABJISICTCSI HCCOMHCHHBIM IIPEHUMYIICCTBOM TAKHX aIlllapaTOB.

Pucynok 10.IIpumep Y3AII B KOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(byHKUHOHUPOBAHUS

VYceranoBkaY3/IIIB rpynmnoBeIX CETAX HUTAHUAS CHUCTEM IPOTHUBOIOXKAPHON
3aIlUTBl U B JJIEKTPOYCTAHOBKAX MEAUIMHCKOTO HA3HAYEHHUS, MOAJCPKUBAIOIINX
KHU3HEAESITEIbHOCTb OOJIbHBIX, HE JIOMYCKAETCsl.

V311 sBnsiercs eimie OAHUM BUJOM 3allUTHI JIEKTpUUEeCKUX uerneid. OHO He
3aMeHAeT cOoOOW Jpyrue ammaparbl 3alUThl U HE OTMEHSAET HEOOXOAUMOCTH
IIPUMEHEHUS B DJIEKTPUUYECKHUX LIETSAX aBTOMAaTUYECKUX BBIKIIOYATEIEH U YCTPONCTB
3alIUTHOTO OTKJIIoUeHHS AU PEepeHInaIbHOTO TOKA.

V3II pexkoMeHIyeTcsl YCTaHaBIMBATh B OTACJIBHBIX TI'PYIIIOBBIX JIMHUAX
IIUTaHKUsS OCBEIICHUSA M IITEINCENIbHBIX PO3ETOK IOCJIE APYTHMX arnmnaparoB 3allUThI
(AB, YIAT).

VYceranoBka Y3/II1 3anpemaeTcs B IMHUAX CUCTEM ITPOTUBOIIOKAPHOM 3aILUTHI,
a TaKXKe JIEKTPONPHUEMHHUKOB, OTKJIFOYEHNE KOTOPBIX MOKET MPUBECTU K OMACHBIM
NOCJICACTBUSAM: CO3JIaHUIO HEMNOCPEACTBEHHOM yrpo3bl Ul JKU3HH JIIOJCH,

BO3HHUKHOBCHHUIO B3PBIBOB, I10KAPOB U T.I.
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YcrpoiicTBa 3amuThI 0T epeHanpsi:kenus cetu (Y3II)

[Tepenaapl HAMPSHKEHUS B SJICKTPUYECKOW CETH SIBIISIIOTCS OQHOM M3 OCHOBHBIX
OPUYUH BBIXOJIa U3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOASIIUX B OTIEIbHBIX
ciaydasx K moxkapy. OcCOOEHHO OCTpPO BOMPOC 3alIUThl 3JIEKTPONPUOOPOB OT
nepenajoB  HAMNPSKEHUST CTOUT B JKWIBIX MHOTOKBAPTUPHBIX JOMax CTapou
MOCTPOMKH, a TaK >K€ YACTHBIX >KWJIBIX JOMax IMOJKIIOUYEHHBIX K CTapbhbiM JIMHUSM
AJIEKTpOIepeaay.

YCTpOWCTBO 3alMTHI OT NEPECHANPSKECHUS WM PEJIE€ HANPSKEHUS — 3TO
anmapaTr  3alluThl, OCYIIECTBJISIONIMNA HENPEPHIBHBIM  KOHTPOJb  BEIWYUHBI
HaIPsDKCHUST TUTAIONIEH CETH C IeJIbl0 O0ecCleueHHs] OTKIIOYCHHUS Harpy3Kud B

CJIy4acC BbIXOAa 3HAYCHUS HAIIPSAKCHUA 3d YCTAHOBJICHHBIC IIPUICIIBI.
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Pucynok 11. [IpumMepsl yCTpONCTB 3aIUTHI OT NEPEHANPSKEHUS PA3JIMYHbBIX
IIPOU3BOAUTEIIEH

Hasznauenne V3II 3akimodaercs B 3alUTe DIEKTPOOOOPYIOBAaHUS OT
NepenajoB HANPSKEHUSI CETU KOTOPbIE MOTYT BO3HUKHYTH B CJIEJCTBHE PA3JIMUYHBIX
(aKTOpPOB TaKUX KaKOOPBIB HYJIS, TepeKoc (a3 u T.1.

Kax npasuiio, Y3II cocTouT U3 ABYX OCHOBHBIX OJIOKOB: MU3MEPHUTEILHOIO U
UCIIOJTHUTEIBHOTO.

[Ipu nomaue wa YJIII HanpspkeHHs M3MEPUTEIBHBIM OJOK OMpENEseT €ro
BEJIIMUMHY. EciyM nW3MepeHHOe 3HAUCHUE HANPSHKEHUS DJIEKTPOCETH HE BBIXOJWT 3a

YCTaHOBJICHHBI B HACTPOMKax JMANAa30H 3HAYEHUU H3MEPUTENbHBIA OJIOK MOAAaeT
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CUTHAQJI Ha HWCIOJHUTENIbHBIA OJIOK (pene) KOTOPBIA 3aMBbIKAeT CUJIOBOW KOHTAaKT,
BKJIFOYAsl TEM CAMBIM Harpy3Ky B CETb.

Takum o6pazom, Y/II ocyiiecTBisieT HEMPEPHIBHBIN KOHTPOJIb HANPSHKCHUS
3NeKTpoceTu.B ciiyyae CHMKEHUS HaIpSKEHUS HUKE YCTaHOBIIEHHOTO MOpOTa WU
MOBBIIIIEHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKAaX IMOpOra HU3MEpPUTEIbHBIA OJI0K
MTHOBEHHO TOJIa€T CHUTHAJl Ha WCHOJHUTEIBHBIM MeXaHu3M (pefie) KOTOpBIi
OTKJIFOYAET JJIEKTPOYCTAaHOBKY OT ceTu. llociie BOCCTaHOBIIEHMS 3HAYCHMS
HAmpsDKEHWS 10 JIOMyCTHMOTO  3HAYEHWs, W3MEPHUTEIbHBIH OJOK  depes
YCTaHOBJIEHHYK) B HACTPOMKAX BBIACPKKY BpPEMEHH NOAACT CUTHAJ Ha
UCIIOJTHUTEIbHBIA MEXaHU3M, KOTOPBI BHOBb BKJIFOUAET HArPYy3KYy.

CyIIecTBYIOT CHEAYIOUIUE TUIIBI PEJIe HAPSHKCHU:

-TI0 THUITY DJIEKTPOCETU: OJHO(DA3HbIE U TpeX(Pas3HbIE,

-0 cnoco0y YCTaHOBKH: CcTallMOHapHble U nepeHocHble.llpu ycranoBke Y311
BO BBOJHOM OJJICKTPOIIUTKE OOECIEYMBACTCS 3alluTa BCEH AJIEKTPOCETH U BCEX
AIEKTPONPUOOPOB, MOoAKIIOYeHHBIX K Hel. [leperocusie Y311 nmpuMenstoTcs, Koraa
€ro yCTaHOBKAa B NIUTKE 3aTpyJHEHa WIM HEOOXOJUMO OO0ECrneYuTh OCOObIe
HACTPOMKH MO HAIPSKEHUIO CETU ISl KOHKPETHOTO 3JIEKTPOOOOPYA0BaHUS.

B nacrosiee BpeMsi CyniecTBYIOT YCTPOMCTBA 3alIUTHl OT MEPEHANPSIAKEHUS C
KOMOMHUPOBAHHOM 3alllUTONM, TAaK Ha3bIBAEMbIC BOJIbT-aMIEPHBIE peJie, KOTOPHIC
KOHTPOJIUPYIOT KPOME HAIPSHKEHUS CETH, €1I€ U TOK B CETH, 3aIMIIAs TEM CaMbIM
CeTh, KaK OT IE€penajoB HAINPSDKEHUS, TaK U OT NEPErpy3KH, T.€. JOMOJIHUTEIBHO
BBITIOJTHACT (DYHKIIMIO OTPAHUYHUTEIS MOIITHOCTH.

Heobxoaumo 3HaTh, 4TO BOJIBT-AMIIEPHOE pejie HE 00E€CTIeUnBAET 3alUTy CETH
OT KOPOTKOTO 3aMbIKaHHWS M HE MOXET 3aMEHUTh COOOM aBTOMAaTUYECKHUM
BBIKJIIOYATEb.

Baxnoi xapakrepuctukoit Y311 siBisieTcsi HOMUHAIbHBIN TOK.

HomunanbHbiil TOK — 3T0 TOK, KOoTOphii Y3II cmocoOHO mporyckaTh depe3
ce0 B TEYEHUE JUIUTEIBHOTO BPEMEHHM COXpaHss TpU OITOM  CBOIO
paborocnocoOHOCTh.CTaHAPTHBIMU, HAWOOJIee PACTIPOCTPAHCHHBIMU 3HAUYCHHUSIMU
HomuHalpHOro Toka ¥Y3II saemstorces: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Toxk Y311 onpeaensiercss mo CyMMapHOMY TOKY Harpy3kd WJd
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIHMILAEMYIO CETb.

[TonyunB paccuntaHHOe€ 3HauYeHUE TOKa, BbIOMpaeM Y3II ¢ Ombkaiimmm

OOIBIITIM CTaHAaPTHBIM 3HAYCHUCM HOMHWHAJIBHOI'O TOKaA.
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Heob6xonumo yuutkiBath, uTo Y3II He 3aImMImaeT 3JIEKTPOCETh OT TOKOB
Neperpy3ku M TOKAa KOPOTKOTO 3aMblKaHUs, ModToMy camo Y3II moKHO OBIThH
3aIIMIIEHO OT HHMX YCTAHOBJIEHHBIM IIOCJIEOBATEIBHO C HUM AaBTOMAaTHYECKUM
BbIKITIOuatTesneM. [loatomy HomuHanbHBIN TOK Y3[IHEOOX0IMMO MPUHUMATE UCXOJS
Y3 HOMUHAJIBHOTO TOKa aBTOMATHYECKOTO BBIKIrOUATENsA. [Ipy 3TOM HOMHMHAIBHBIN
ToK ¥Y3II nomxeH ObITH OOJIbIIIE UM PAaBEH HOMUHATBHOMY TOKY YCTaHOBJICHHOTO JI0
HEro aBTOMaTUYECKOT0 BBIKJIFOYATENS.

V3II MOTYyT UIMETh HECKOJIBKO HACTPOEK:

- ycraHoBka mopora cpabarbiBanus Y3II mo MakcuMalibHOMY 3HAYEHUIO
HanpsbkeHust (Umax) - ycTaHaBIMBAaeT MAaKCHUMaJIbHO JOMYCTHMOE 3HAYCHHE
HaINpPSDKEHUST DJIEKTPOCETH, IIPEBBILIEHUE KOTOPOr0 IMPUBEAET K OTKIFOYEHHIO
Harpys3Ku;

- ycraHoBKa mopora cpabareiBanus Y3II mo MHHMMalIbHOMY 3HAYEHHUIO
HanpspkeHuss (Umin) - ycTaHaBiIMBaeT MHUHUMAJIBHO JIOMYCTUMOE 3HAYEHHE
HanpsHKEHUST JJIEKTPOCETH, CHIDKCHUE HANPSIKEHUS HIDKE JAaHHOTO 3HAYCHUSA
MPUBEAET K OTKIFOUEHUIO HATPY3KH;

- YCTaHOBKAa BPEMEHH 3aJI€PKKHU BKIIOUEHUSI — BpeMsi, yepe3 kortopoe Y3II,
IIOCJIE€ OTKJIFOUYECHUS HATPY3KH, IOBTOPHO €€ BKIIFOUUT IPU BOCCTAHOBJIEHUH 3HAYCHUS
HaIpsSDKEHHWS CETH B YCTAaHOBJIEHHBIX Mpenesax. Bpems 3aiepKKu BKIOYEHHUS

E)JICKTpOHpI/I60pOB BBI6I/Ipa€TC$[ B COOTBETCTBHH C PYKOBOJACTBOM II0 3KCILITyaTallhuH.
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Hazmasop W Y
BETIOTeHHEH 220? 4 4 5 5 . IOTEITEYTe HHA
HATPYSKH.

7 i i i S

THTAHHA pede.
Brixmogarems koHETpOIA - 7 KBT Elogt%

MAKCHMAJBHOIC HAIIPAEeHHA .

N

Tpexpaspanaerit
Brikmoware s xorTpOIA HHIHEATOP.

MHHIMAJIBHOID HAIPAXEEeHHH.

Tewn{c) Umin(B) Umax(B)

Perynarop sagepmrn
BpeMeHH ABTOMATHIECKOD
BRIIOYEHHAA [I0CIE ABAPHH. 220

Perynarop makcEmanmsHorO

—_—
5 230 HANMPAMEHAA OTKTHMeHAA.

Peryaarop MmuERMAaTEHOTO
HATPAMEeHHA OTETIOYIeHAEA.

Kraemver mogkmoaenna
HarpysKH

Pucynoxk 12. [Ipumep MapKUpOBKH yCTPOMCTBA 3aIIUTHI OT MEPEHANPSHKEHUS (perie
HaIPsHKCHMS )
KonmuecTBo U crmocoObl HACTPOWKH MOTYT OBITh Pa3IMYHBI I Pa3HBIX THIIOB

V3II. O6wruno, HacTpoiika Y3II ocymecTBIseTcss ¢ IIOMOIIBIO ITOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE alapaToB 3alllUThl AJIEKTPUUYECKOM CETH MO OTKJIIOYaoIIeit
CITIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOXKHOCTSIX OTKIIIOUEHHUS Pa3TUYHBIX
afrnaparoB 3allUThl JJIEKTPUYECKHX Iened. B HacTosimiee Bpemsi, €CTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3aIIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAIONINX B
cebe HECKOJIbKO 3allUTHBIX PYHKIMM. 371€Ch Mbl pACCMOTPUM HE KOMOMHUPOBAHHBIE
arrapathl 3allUThl, BHITIOTHSIONINE TOJIBKO OJIHY (hYHKITHUIO.

[IpyuriHaMU TOXKAPOB OT DJIEKTPOYCTAHOBOK MOTYT SBISITHCS: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKH  yTEUKH, JyroBele mpodou  (UCKpeHue),
nepeHarnpsKeHUE.

JIns  3amiuThl  DJIEKTPUYECKUX CeTed, B HACTOsSIIEe BpeMsl, SBISIOTCS
obs3atenbHbIME K TTpuMeHeHnio AB u VJIT. DTtu anmnapatsl 3apeKkoMeHI0BaIN ceOst
KaKk HaJexHble U O(PQPeKTUBHBIE CpPEICTBA NPENOTBPAIICHHUS I0XKApOB OT
AJIEKTPOYCTAHOBOK.

AB 3ammmaer 3JEKTPUYECKYH0 CE€Th OT TOKOB KOPOTKOTO 3aMbIKAHUS U

Heperpy30K AMEKTPUIECKON CETH.
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YAT 3amumaer JJIEKTPUYECKYK0 CE€Th OT II0XKAapoB B  pe3yJbrare
BO3HHUKHOBEHUS TOKOB YTEUKHU.

Crnenyer OTMETUTB, YTO B HACTOSILEE BPEMs 3aIUTy OT MHOIMX HETATHBHBIX
(akTOpOB, BBI3BIBAIOLIMX BO3TOpPAaHHE B DOJCKTPUUECKUX CETAX, BMECTE C
npuMenenneM AB u Y/T, oTyacTy pemaroT OpraHu3allMOHHBIMU MEPOIPUSATHIMM,
IIPOU3BOJIMMBIMM Ha ATAIle NPOCKTUPOBAHUS MIEKTPUUYECKUX CETEHN, MPU UX MOHTAXKE
U TIpU dKCIuTyaTanuu. Vcrnonb3yloTes Takue Mephbl, Kak 3a3eMJIeHUE, yKIaaKa kadens
B KOpo0a, YBEIMYEHHE PpACCTOSHMUS MEXIy IPOBOJHUKAMHU, IPUMEHEHHE
CHEIHAbHBIX COCAMHUTEIBHBIX YCTPOUCTB (KIEMMHBIX KOpOOOK U ap.) u T.1. s
3aIIATBI OT MEPETPY30K NMPOU3BOIAT MPABUIIBHBIM PACUET JJIEKTPUUECKUX CETEU U
Harpys3KH.

Onnako AB u YT uznauanbHO He OBLIM MpEeAHA3HAYEHBI JIJIs1 PACIIO3HABAHMUS
VCKPEHUS U OTKJIFOYEHHUs LIENU B CiIydae ero nossieHus. Vickpenue He pacno3Haercs
AB nmu YT, N0CKOJIBKY MPU UCKPEHUHU HE MPOUCXOIUT HU YBEIUYECHHE CPEIHETO
3HAYEHUS TOKA B LIENU, HU €r0 yTeUKa Ha 3€MJIIO.

[Ipn mnocienoBaTelbHOM HCKPEHUM IIOJHOE COINPOTUBIEHUE «IUIOXOTO
KOHTAKTa» YMEHBIIAECT TOK HArpy3KU U JEPKUT ITOT TOK HUXKE ITOPOTa OTKIIOUYCHUS
AB. CoOTBETCTBEHHO, 3TH CPEICTBA 3AIMUTHI OT HEraTUBHOI'O JEUCTBHUS BBICOKOIO
3HaYeHUs] TOKa He cpabarbiBaioT. [Ipm mapanienbHOM HCKpeHUH Mexay (as3oi u
HEWTPAJbHBIM NIPOBOJOM TOK OrPaHWYEH TIOJHBIM CONPOTHUBICHHUEM LENU U
cpabarbiBanue AB u Y/[T 3aBUCUT OT CTENEHU UCKPEHUs, OHAKO B MOJTHOU Mepe He
rapaHTUPyeTCs.

CoOTBETCTBEHHO, pELICHHE 33Jaul PaclO3HABaHMsI UCKPEHUs U OOecreueHus
3alUThl OT TIOXKapOB, BBI3BAHHBIX HMCKPEHUEM, JIOJDKHO O00ECTeYMBATHCSI HOBBIM
TUIIOM YCTPOMCTB, (PYHKIMOHAJIBHO M TEXHUYECKH OPUEHTHPOBAHHBIMH Ha TaKYIO
3agauy. Takum yctpoiictBom siBisiercst Y 311

VY3AII 3amumiaer 3JI€KTPUYECKYIO CETh OT I0XKApPOOIMACHOTO IPOSBICHUS
JyTOBOT'O TIPO00s (MCKPECHHUS).

Eme omamMm (dakTopomM, KOTOpBIA MOXET TPHUBECTH K TMOXKApy OT
AJIEKTPOYCTAHOBOK, SIBJISIIOTCA KOJEOAHMS] HANpPSIKEHUS DIIEKTPUYECKOW CEeTH.
[IpnyeM, OrMacHOCTh MOXKET HECTH KaK MOBBILIEHHOE HAIIPSYKEHHE, TaK U MMOHUKECHHE
HaIPsSHKEHUSL.

AB, YT, Y3II He 3ammmmaroT 3JeKTPHIECKYIO0 CETh OT OMACHBIX KOJIeOaHM

HaIpsDKEHUs ceTU. DTy 3aaa4dy BbinonHser Y311
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V311 3amumniaeT 3JeKTPUYECKYI0 CeTh OT KOoJIeOaHWUM HaIpsKEHUs, KOTOpPbIE

MOTYT IPUBECTH K BBIXOJY U3 CTPOS DJIEKTPOIPUOOPOB U UX BO3TOPAHHUIO.

(I)YHKIII/IOHZUILHLIC BO3MOXKHOCTH anmapartoB 3alIUTbI JJCKTPUYCCKHUX

ceTei.

Tabmuna 2

CDYHKIII/IOHaHBHBIC BO3MOKHOCTH alIIiapaToB 3alIUTLI JJICKTPUUICCKUX ceTeu

Anmnapar 3a1uThl

Yerpoiicrso YcrpoiicTtBo
ABapuiiHBbIii . YCTpoiicTBO 3aIIUTHI |  3ALIATHI OT p
p— ABTOMAaTHYECKHIi 3alMUTHI OT
p aupdepeHuaILHOro AyroBoro
BBIKJII04YaTeJb (AB) nepeHanpsKeHus
Toka (YAT) npooost (V31
(Y3A1I)
He
Kopotkoe O0ecneunBaet He oGecneunBaer He oGecneunBaer
3aMbIKaHUe 3aIHUT 3aIUT obecnetnsact 3aIUT
y Y 3aIIUTY Y
He
ObecneunBaer He ob6ecrnieunBaer He ob6ecrnieunBaer
[Teperpyska - - o0ecrnieunBaeT —
y Y 3aLIUTY y
He
He oGecneunBaer O06ecneunBaer He oGecneunBaer
VYTeuka Toka SamT - o0ecrnieunBaeT SamT
Y y 3alIUTY Y
Jyrosoit
po0Ooi He obGecneunBaer He oGecneunBaer O6ecneunBae | He oOecnieunBaer
mocjenoBare 3alIATy 3alIATy T 3aIUTY 3aIIATy
JIbHBIN
He B monHOM Mepe
JlyroBoii o0ecreunBaeT 3alury.
po0oi Mosxer cpaboTath He oGecneunBaer Oo6ecneunBae | He oOecnieunBaer
napayienbHbI CJIMIITKOM TIO3]THO 3alIUTY T 3aLUTY 3aIUTY
71 (pu orpaHUYEHHOM
toke K3)
He B monHOM Mepe He B monHo# Mepe
. obecrieunBaeT 3aIuTy. obecrnieunBaeT
Jyrosoi
0060i Mosxer cpaboTath 3aLIUTY. O6ecneunBae | He oOecnieunBaer
Har;eMmo CJIMIIKOM TI03]THO Moxet He cpaboTath T 3aLUTY 3aIUTy
(Tpu OrpaHUYEHHOM (Ip1 UMITYTIECHOM
toke K3) XapaKTepe UCKPEHUs)
He
[lepenanpt He oGecneunBaer He oGecneunBaer O06ecneunBaer
HaATPSDKEHUS 3aIIUT 3aIUT obecnetnsact 3ALIUT
p y y sammTy y

U3 Ta6J'H/II_[BI 2 BUJHO, 4YTO HMW OJHWH H3 alIlapaTOB 3alIWTHBI HC 3alUIIACT

QJICKTPHUYCCKYIO CC€Th OT BCCX BO3MOKHBIX aBapHﬁHBIX PEIKNMOB. I[J'IH obecrieueHus
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MaKCUMaJIbHOW 3alIUThl 3JEKTPUYECKOM CETHU 11eJIeco00pa3HO  HCIOIb30BaATh
anmapaTtel  3alllUThl, paboTarolye Ha OOHapy)KEHUE pas3HbIX IPU3HAKOB
HEUCIIPaBHOCTH JIEKTPUYECKOM CETH.

[Tpumenenune Y3/II1 u Y3II He oTMeHSET HEOOXOAMMOCTH HCIOb30BaHus AB
uY/T.

Takum o00pa3om, eciu paccMOTPETh BapUaHT MCIOJb30BaHUS BCEX BHUJIOB
3aLUTHI SJIEKTPUUECKON CETU OTAEIbHBIMU yCTPOUCTBAMHU (BBIOJIHSAIOIIUMU TOJIBKO
OJIHYy (PYHKIIMIO), TO HEOOXOAMMO YCTaHOBUThH YETHIPE Pa3HbIX ammapara 3alUThl:
AB, YT, Y3111, V3II.

B Hacrosiniee BpeMsi pacripocTpaHeHbl KOMOMHUPOBAHHBIE aNNapaThl 3aIIMTHI,
KOTOpblE OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO ycTpoiicTB. Hampumep,
¢ depeHInanbHble aBTOMATHI, KOTOPhIE OOBEIUHSAIOT (PYHKIIMM aBTOMAaTHYECKOIrO
BBIKJIFOYATENS U yCTPOicTBa 3auThl JuddepeHnnansHoro Toka. KomOuHupoBaHHbIe
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATh U YIPOCTUTHh MPOEKTHPOBAHUE M MOHTAX

QJICKTPUYICCKUX NIUTKOB.

TepMOUHAMKATOPBI

OpHoit w3  HaumOosiee  pacHpOCTPAHEHHBIX  MPUYMH  MOXKAPOB  OT
JJIEKTPOYCTAHOBOK  SBJISIETCSI  IIEPETPEB  KOHTAKTHBIX  COCAUHEHUNM  JIPYrUX
anemeHTOB. IlokapoomacHble  pEXHWMbl BO3HUKAIOT  BCIEJICTBHE  OOJBLIOrO
IIEPEXOAHOTO COITPOTHUBIICHHUS], & TAKIKE MIEPETPY30K.

TepMOMHIMKATOPHBIE MaTepHANIbl MPEAHA3HAYEHBI I BU3YaJIbHOIO WJIHU
(pororpapuyeckoro KOHTPOJII U H3MEpPEHUs TEMIIeparypbl, T.€. PE3YJIbTaThl
U3MEPEHUI MOXKHO MPEACTABUTh B BU3yAJIU3UPOBAHHOM BH/IE.

IIpy [OCTMKEHUMM MAKCUMAJIBHOM TEMIEpaTypbl TEPMOMHAMKATOPHBIN
MaTepuai pacIulaBIseTCss 1 HEOOpaTUMO MEHSET CBOM LIBET.

TepMoMHAMKATOPBI MOXHO MCIOJNB30BaTh KaK JI0OKA3aTelIbCTBO (hakTa
JNOCTH)KEHHSI ONPENENEHHONM MaKCHMaJlbHOM TeMHeparypsl, T.K. pe3yJbTaThl
U3MEPEHMUS SIBIISIFOTCSI HEOOPAaTUMBIMH.

Meron wu3MepeHUsT TeMIlepaTypbl C IOMOIIBIO TEPMOWHIUKATOPHBIX
MaTEepUAIIOB OTIUYACTCS IPOCTOTOM, 3KOHOMMYHOCTBIO, MAJIOH TPYIOEMKOCTHIO,
BO3MOYXHOCTBIO OIEPATUBHOIO IOJYYEHHsI JOCTATOYHO NOJHOM HH(OpMauuud o
TEIUIOBOM PEXHUME JIEMEHTOB AIEKTPOOOOPY10BAHUS.

TepMOMHIMKATOPBI HMMEKOT HECKOJIBKO HCIIOJIHEHUN: TEPMOMHIUKATOPHBIE
HAKJIEHKU U TEPMOMHANKATOPHBIE KPACKH.
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KoHTpacTHOCTh 1BETOBOro mnepexoia OOeCreyrMBaeT JIETKOE paclo3HABaHUE
aBapHUIHOIO MEPETPEBa.

TepMOMHAMKATOPBI COXPAaHSAIOT CBOW LBET W MapKUPOBKYHA MPOTSKEHUHU
BCETO CPOKA CITYXKOBI.

TepMOUHIUKATOPHBIE HAKJIEHKH MPEACTaBIAIOT COOOW MOJJIOXKKY Ha
CaMOKJICSIICMCA OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM  IOKPBITHEM.
MarepuanoM noJjioKK1 MOTyT ObITh OyMara, (pojbra win nojuMepHas rieHka. s
IPEAOXPAHEHHUS] TEPMOMHIMKATOPHOIO IIOKPBITUS OT BHEIIHUX BO3JCHCTBUMI
MOBEPXHOCTh U3JIENINSI MOKPBIBAIOT 3aLIUTHOM IIJIEHKOM.

[Ipu nocTrXeHUH 3alaHHOM TeMIepaTypbl MHIUKATOp HEOOpPaTHUMO MEHSIET
CBOM LIBET.

TepMonHaUKaTOpHBIE HAKIEHKH MOTYT OBITh PAa3IMYHOTO pazmepa U (popmsl, B
3aBUCUMOCTH OT 33Jlaud HUMETh pa3HbId MOpOr cpabaTbiBaHUS, UMETh HECKOJIBKO
TEPMOYYBCTBUTEIbHBIX METOK C Pa3HBIM IIPEJIETIOM CpabaThIBAHUS.

TepMOUHIUKATOPHBIE HAKIEHKN MOTYT ObITh OJTHONO3ULIMOHHBIMH, T.€. UMEIOT
OJIHY WHIUKALMOHHYK) METKY M MHOTOIIO3MLIMOHHBIMU — MMEIOIIHUE HECKOJBKO
WH/VMKAMOHHBIX METOK, HACTPOEHHBIX HA Pa3HbIE TEMIIEPATYPBI.

70
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Pucynok 13. [IpuMepbl TEPMOMHANKATOPHBIX HAKIIEEK PA3IUYHBIX IIPOU3BOIUTEIICH

[IpumeHeHne OIHOMO3UIHMOHHBIX TEPMOWHANKATOPHBIX HAKIEEK MO3BOJISIET
KOHTPOJIMPOBATh MAKCUMAJIbHYIO TEMIIEPATypPy Ha JIEMEHTE JIEKTPOOOOPYI0BAHUS.
[IpumeHeHne MHOTOMO3UIIMOHHBIX TEPMOUHAMKATOPHBIX HAKJIEEK MO3BOJISIET
ONPENEATh TeMIneparypy 3JIEMEHTA AIEKTPOOOOPYTOBaAHUS Kak
cpeaHeapuMEeTHICCKOS MEXKITY MOCIeIHEeH METKON, M3MEHUBIICH 1IBET, U TIEPBOH —

HE U3MEHUBIIIEN.
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TepMOUHAMKATOPHBIE KPAaCKH, B OTJIMYME OT TEPMOMHIMKATOPHBIX HAKJIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WM DBJIEMEHThl  3JIEKTPOOOOpYAOBAHMS,
HEJIOCTYIIHBIE JUJII YCTAaHOBKM TEPMOMHJMKATOPHBIX HAKIIEEK, HAIpUMEpP, IpHU
CJIOKHOM KOH(UTYpAIIMU WIH OTPAaHUYEHHOM TPOCTPAHCTBE BHYTPU AJICKTPUICCKUX
IUMTKOB. Kpacku MOXHO HAHECTM Ha MOBEPXHOCTh KOHTPOJIUPYEMOIO SJIEMEHTA

OoJiee TOHKUM CJIOEM, B Pe3yJIbTaTe Yero BO3pacTaeT CKOPOCTh CpabaThIBAaHHUA.

Pucynok 14. [IpumMep ucnonHeHrss TEpMOUHINKATOPHBIX KPACOK

TepMOMHUIUKATOPBl TMPUMEHSIIOTCS JUIsl  KOHTPOJISL TEIJIOBOTO  pEeKUMa
3JIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBI TMPUMEHSIOTCS JUIsi OOHapy>KeHHsI UM PETUCTpaluu
IIEPErPEBOB 3JIEMEHTOB AJIEKTPOOOOPYNOBAHUS WM 3JIEKTPONPOBOAKH, B IEPBYIO
ouepeib, BOJIM3H JEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COEIMHEHUM.

TepMmouHIUKATOPBI HE TPEOYIOT CIIEMATIBHOIOTEXHUYECKOTO 00CTYKUBaHUSI.

3amure noJIexaT AIIEMEHTBI 3IEKTPOOOOPYA0BAHMS, TUISt
KOTOPBIXHOPMATUBHO-TEXHUUYECKUMHU JTIOKYMEHTaMHU YCTaHOBJICHbI
HauOOJBIINEAONYCTUMBIE  TEMIEpaTypbl  HarpeBa, a  TaKXKe  AJIEMEHTHI
3EKTPOOOOPYIOBAHUS,IEPETPEB  KOTOPBIX MOJKET MPUBECTH K aBapuu WIH

BO3TOPaHUIO (HE3aBUCHUMO OTHAJINYUS TPEOOBAHUI HOPMATUBHBIX JTOKYMEHTOB).
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TepMOUHIUMKATOPBI ~ HAHOCAT  HA  AJEMEHTBHl  3JIEKTPOOOOpYJOBaHUS,

ImoAaJICKalnue KOHTPOJIIO TCIIJIOBOTO COCTOSAHMUS.

Pucynox 15. [Ipumep ucnonap30BaHus TEPMOMHIUKATOPHBIX HAKIIEEK JJIST KOHTPOJIS
TEMIEPATYPbl KOHTAKTHBIX COETMHEHUN

[Topor cpabaTbiBaHUsS TEPMOMHIUKATOPOB BEIOUPAETCS UCXOMs U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOM  JOKYMEHTAUUUAJIS  KOHKPETHOIO  3JIEMEHTa
3JIEKTPOOOOPYIOBaHUS, TEXHUYECKUX XapaKTEpUCTUK M  PEKUMOB  pabOThI
AIEKTPOOOOPYTOBAHHSI.

Tak Kak TEPMOMHAMKATOPHI HE SIBJIAIOTCIBOCCTAHABIMBAEMbBIMU HM3JEIUSIMU,
1oclie perucTpaldd MMM MeperpeBacpabOoTaBIIME TEPMOMHIMUKATOPHI MOJJIEKAT
3aMEHE Ha HOBBIE.

Heo0xoaumMo KOHTPOJIMPOBATh CPOK MCIIONIB30BaHUs TEPMOMHAUKATOPOB. [lpu
UCTEUCHUU CpPOKa HCIOJIb30BAaHUS, TEPMOMHAMKATOPHl HEOOXOJWMO 3aMEHUTH HA
HoBbI€. [locie 3aMeHbI cienaTh OTMETKY B )KypHAJIe.

TepMoUHIUKATOPBI SABJISIFOTCS
HEBOCCTAHABIMBAEMBIMUUHEPEMOHTONPUTOJHBIMU HM3AEIUAMU (NMOKpbITUSAMU). [lpu
cpabaThIBaHUM TEPMOUHAMKATOPA,ETO CJeAyeT YAaJuTh M 3aMEHUTh Ha HOBOE
uznenue (nmokpeitue). OKpallMBaHUE TEPMOMHAMKATOPHBIX METOK B PE3yJbTaTe

BO3JICHCTBUSI TEMIIEPATypbl HEOOPATUMO.

TepMocucrembl



74

TepmocucTeMsl npeIHa3HAYEHBI I PAHHETO aBTOMATUYECKOr0 0OHAPYKEHUS
M0’KapOOIaCHbIX CHUTyallui, BO3HHUKAIOIIMX BCIEICTBUE IEPETpeBa SJIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COETUHEHUMN, TIPOBOJIOB, Kabeneu (B T.4. KOHIIEBOU
apMaTypbl) M IIHWH, 3JIEKTPUYECKUX AallapaToB, BBOJHBIX PpPaCIPEICIUTEIbHBIX
mKadoB, HIIUTOB C 3JEKTPOOOOPYAOBAHUEM, HHOTO 3JIEKTPOOOOPYAOBAaHUS U UX
3JIEMEHTOB, T/I€ BO3MOXXHO TPEBBIIIIEHUE TEMIIEPATYpPhl 000PYAOBaHUS B HEIITATHOM
pexume paboThl WU TIPU MOSBICHUU JedeKTa.

CucTeMbl OCYHIECTBIISIIOT HENPEPBIBHBIM KOHTPOJIb TEMIIEPATypbl HarpeBa C
CUTHAJIM3AITMEN O TIPEBBINICHUN YCTAaHOBJICHHBIX IMOPOTOB U Nepeaadeii HHpOpMaIim
Ha MyJIbT HEHTPATU30BaHHOTO HAOIIOACHUS, T/I€ OCYIIECTBIISICTCS] IPUEM TPEBOKHBIX
U3BEIIEHNU 00 OOHApPYKEHHBIX MeperpeBax ¢ JaTYMKOB, OTOOpaKeHUE (MHIAUKALIHS)
COCTOSIHUSI U PETUCTPALIUsI COOBITUIA.

Tepmocucremamu MOTYT OBITh  OOOpPYJOBAaHBI DJIEKTPOYCTAHOBKH, IS
KOTOPBIX HOPMATUBHBIMU JOKYMEHTAMHU YCTAHOBIICHBI HAWOOJBIIAs JOMYCTUMAS
TeMIlepaTypa HarpeBa, a TakKe DJJIEMEHTBl  3JEKTpOOOOpYyJOBaHUS  H

QJICKTPOIIPOBOAKH, IICPETPEB KOTOPLIX MOKET ITPHUBECTU K aBaAPHH WK BO3TOPAHUIO.

Pucynok 16. [Ipumep cuctemsl, cOCTOSIIEN U3
TEPMOAKTUBUPYEMONTA30BBIICIAIONIEN HAKIIEUKU U CIIEUAIIM3UPOBAHHOTO
ra3oBOro J1aT4yrkKa

B xauecTBe ycTpOWCTB OOHApy>KE€HHS MPEBBINICHUS TEMIIEPATypbl B Pa3HBIX
crucTeMax MOTYT BBICTYNATh pas3IuyHbIC JATYUKHU. Hanpuwmep,
TEPMOAKTHBUPYEMBIETA30BbIICIISIIOIINE HAKICHUKH, MPU HATPEBAHUM KOTOPBIX M0
ONPEAECICHHON TEeMIEpaTypbl BBIACNISAETCS CUTHAJIBHBIA Ta3, YJIABJIMBAEMBbIN
CIIEIMATM3UPOBAHHBIM Ta30BbIM JIATUMKOM, INEPEIAONIMM CHUTHAJI O MEPErpeBe Ha

KOHTPOJBHO-NIPUEMHOE  YCTPOMCTBO; OECKOHTaKTHbIE HWH(pPaKpacHbIE aTYUKH;
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JAaTYUKU TCMIICPATYPhI, YCTaHABJIMBACMBIC HCIIOCPCACTBCHHO Ha KOHTpOHpreMBIfI

AJIEMEHT DJIEKTPOOOOPYIOBAHUSI.

e}
- o - CMELMANM3NPOBAHHbIV KOHTPOJIbHO-NPUEMHOE
. FA30BbIA OATHWK YCTPOWNCTBO

1. Ob6epHWTE HAKNENK BOKPYT KOHTAKTOR
W YCTAHOBWTE ra3oBbli AaTUmK

X
! 'Yyl
70°C 100°C
3. B aBapwiHOW CUTYaUWUK HaKnelKa BblgenaeT
2. [lpw HarpeeaHUM NHANKATOPHble CUrHanbHbLIN ra3, KOTOPbLIA PUKCUPYETCA
METKI Heoﬁpammo W3MEHAKT uBeT AaTynKoM
IIar 1 Iar 2 IIar 3
I'azorenepupyromniue IIpn HarpeBanunu Beiie 50 B aBapuiiHOM cuTyauuu, Koraa
HakJelky, pa3MenieHHble Ha — 90°C  uHAMKATOpHBIE TeMIlepaTypa IOJHUMAETCS  BBIIIE
CHJIOBBIX KOHTAaKTax, a METKU Heobpatumo 100°C, HaKJIenKa BBIACIISACT
TaKxXe CMOHTHPOBAHHBIA MEHSIOT CBOU LIBETA CUTHAJIbHBIN ras, KOTOPBII
ra30BbIN JIaTYNK B ¢ukcupyercs Ta30BbIM  JaTUYUKOM.
BJIEKTPOLIUTKE JlaTumk mepenaeT CUTHAI TPEBOTH U /

WM OTKJIIOYACT IMUTaHHUC

Pucynox 17. [lomaroBas cxema paOOTbl CUCTEMBI HEMPEPHIBHOTO KOHTPOJIS
TEeMIIepaTyphbl HA OCHOBE TEPMOAKTUBUPYEMONUTa30BbIACIISIONICH HAKICHKN
U CIEIUATIM3UPOBAHHOTO Ta30BOr0 JIATYMKA

KpOMC TOro, TCpMOCUCTEMBI MOKHO MCIIOJIBb30BAaTh KaK CUCTEMbI MOHUTOPHHI'A
HO)KapHOﬁ 0e301acHOCTH QJICKTPOYCTAHOBOK, 3a CUYCT PAHHCTO O6Hapy}KeHI/IH TOUYCK
YpC3MCPHOI0 HArpeBa, 3aa0JIro 10 Haydallia TepMquCKOﬁ ACCTPYKIUU H30JLIIUKU B

MCCTaxX YCTaHOBKH AATYUKOB.
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Pucynox 18. IIpumep cuctemMbl MHOTOKAaHAIBHOTO OECKOHTAKTHOTO
TEMIIEPaTyPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX TUPOMETPUIECKUX
JATYUKOB

Crovma ¢ cacTempi

Pucynox 19. [Ipumep HHTEIEKTyaIbHONW CUCTEMBI KOHTPOJISI TEMIIEPATYPBI
BBICOKOBOJIbTHBIX KaO€IbHBIX IUHUI HA OCHOBE paclpeesieHHOTO
JlaTYMKa TeMIIEpaTypbl

TenJ1OBM3MOHHAA JUATHOCTHKA

B ocHOBe TEIJIOBM3MOHHOM JMArHOCTUKH JICKHUT TEIUIOBOM METOJ
HEpa3pylIalolIer0 KOHTPOJSA, T.€. TEIJIOBU3UOHHBIE OOCIEIOBAHUS C ILEJBIO
BBISIBJICHUSI TIOKAPOOIACHBIX YYAaCTKOB U Y3JIOB B JJIEKTPOOOOPYTOBAHUH U
3JIEKTPOIIPOBOIKE.

B kauectBe TEXHHUYECKOIO CpEICTBA TEIJIOBU3MOHHOW  JIMArHOCTHUKHU
MIPUMEHSIETCS TEIIOBU30pP. TEIIOBU30P — 3TOONTUKO-3JIEKTPOHHBIN U3MEPUTEIbHBIN
npuoop, paboTtaronuii B ”HGpaKpacHOU 00IaCTH JIEKTPOMArHUTHOTO CIIEKTpa.
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Pucynox 20. [Ipumep npoBeaeHus: TEMIIOBU3MOHHOTO KOHTPOJIS dJIeKTpolikada

Kpatko MmeTon TEmnmoBH3MOHHOM JMArHOCTUKH TOXAapHOH Oe30macHoCTH
AKCIUTYyaTUPYEMOro 3JIEKTPOOOOPYI0BaHUSI MOKHO OINMCATh CIEAYIOLIUM 00pa3oM.
Kaxnpiii 00beKT nMMeeT TeMIiiepaTypy, NpUYeEM B Pa3HBIX TOYKax OHa pas3Has. Kak
IPaBUJIO, OTKJIOHEHUE TEMIEPATypbl B Ty WM HHYIO CTOPOHY CBMJIETENBCTBYET O
KaKOH-TO HEOJHOPOAHOCTH, nedekre. TemnoBu3op Kak BUACOKAMEpa OXBATHIBACT
BCIO MIAHOPaMy OOBEKTa, BBIBOAUT HA KPaH U (PUKCUPYET B AMSATH BECH CIIEKTP €TI0
TeMIeparyp, npeodpasys B TepMOrpaMMmy, T.€. KapTHHKY TeMIepaTyp, KOTOpas
HAallOMUHAET HeratuB 1BEeTHOM ¢doTtorpaduu, TrA€ KaXAbIA OTTEHOK I[BETa
COOTBETCTBYET ONPEJIEICHHON TEMIIEpaType.

HeocnopuMbiMu ~ mpeMMyIIECTBAMM  TEIJIOBU3MOHHOTO  0OCIEAOBaHUS
ABIIAIOTCS: OOBEKTHMBHOCTH M TOYHOCTH IIOJIy4a€MbIX JaHHBIX, O€30MaCHOCTb
(mpuMeHsieTcst ~ OECKOHTAKTHBIM ~ MeToq), He  TpeOyeTcs  OTKIIOYEHHUE
AJIEKTPOOOOPYIOBAHUS U TIOJTOTOBKU pabdouero mecta. OmgHako, s 00ee TOYHOTO
TEIJIOBOTO KOHTPOJISI HEOOXOJMMa Harpy3ka Ha 3JIEKTpOOOOpY/IOBaHHS HE MEHEe
70%, u He meHee 1 gaca paGoTsl. [Ipu 3TOM METO BEICOKOTIPOU3BOIUTENICH, K TOMY
K€ OH JaeT BO3MOKHOCTb MPAKTUYECKH MTHOBEHHO, «C MEPBOIO B3IIISIIa», YKa3aTh
MecTO Je(eKTa, MpeABapUTEIbHO OMPENEINUTh cTeneHb aedexktnoctu. Kpome storo
METOJI OTJIMYAETCS MPOCTOTOM JTOKYMEHTHUPOBAHUSI NE€(PEKTOB M BO3MOKHOCTBIO
omnpezaeneHus 1eeKToB Ha paHHeH cTaauu pa3BuTHsA. OH MO3BOJSET ¢ AOCTATOYHOU
CTENEHBI0O TOYHOCTH JMArHOCTUPOBATH COCTOSIHUE HE TOJBKO OTKPBITHIX 3JIEMEHTOB
3IIEKTPOOOOPYIOBaHMS, TaKUX KaK KOHTAKTHBIE COEIMHEHHUS B JIIEKTPUUYECKHUX
IIMTKAaX ¥ BBOJHBIX LIMTaX, HO U COCTOSIHUE PO3ETOK M BBIKIIOYATENEH, KOTOpHIE
3aKpBITBl  KOpIIyCaMH, a TaKXe >JEKTPUYECKUX IPOBOAOK, BBIIOJHEHHBIX
Pa3JIMYHBIMU CIIOCOOAMH.
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Pucynok 21. I[Ipumep TepMOrpamMmbl KOHTAKTHBIX COEIMHEHHUM C TEMIIEpATypPHOU
LIKaJION

CyTb TEIJIOBU3MOHHOW JUArHOCTHKM 3aKJIIOYAeTCsi B  OECKOHTAKTHOU
pEerucTpalui TEMIEPaTypHOrO TMOJIsI Ha TMOBEPXHOCTH OOBEKTa H3MEPHUTEIbHOM
arnraparypou, MOCTPOCHUM M aHalM3€ TepMOrpamMM C Hcmojb3oBaHueM OBM s
oOHapyxeHHsl U Kiaccupukanuu 1eeKToB U NpuHATHs pemenusa. Hannuue nedexra
IPU TAaKOM TMAarHOCTHKE XapaKTEPU3YEeTCs aHOMAJIbHBIM MOBBIIIEHUEM TEMIIEPATYpPhI
B I6()EKTHON 30HE MO CPABHEHUIO C UCIIPABHBIMU OOIACTAMHU.

YcnoBus W NOPSAOK  NPOBEAEHUS  TEIUIOBU3MOHHOM  JTMArHOCTUKHU
AKCIUTYaTUPYEMOTO  3JIEKTPOOOOPYNAOBAaHUS JKUJIBIX U OOIIECTBEHHBIX 3aHH
YCTAHABIUBAIOT METOJMYECKHE peKomeHmanuu [6]. OHM HampaBieHbl Ha
OpoPUIAKTUKY TMOXKapHOM  O€30MacCHOCTH  BJIEKTPOOOOPYIOBAaHUS KWIBIX H
OOIIECTBEHHBIX 3JIaHUI WU TO3BOJISAIOT KOHTPOJIMPOBATh M OLIEHUBATh COCTOSIHHE
HOKapHOM O€30MacCHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYOBaHMS, KOTOpbIE paHee He
MOTJIH OBITH OOCIIEOBAHbI, TAKUX KaK: PO3ETKH, BBIKIIOYATENU U DIECKTPHUUYECKHE
IPOBOJKH BBIOJTHEHHBIX PAa3IM4YHBIMUA CIOCOOAMH, YTO SIBISIETCS aKTyalbHbIM
MOMEHTOM B 00JlacTh OOecnedyeHHs] TOXKApHOM O0e30MacCHOCTH KWIIbIX H

0OIIIECTBEHHBIX 3JaHUIA.
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Pucynok 22. [Tpumep oOHapy’eHUs MOKAPOOMACHOTO pa3orpena 00JITOBOIO
KOHTAKTHOT'O COEIMHEHUS

C mnoMomIpl0 TEIJIOBU3MOHHON JIMATHOCTUKU BBISBISIOTCA KOHKPETHBIC
nedeKTHbIe MecTa, TJe 3a4acTyl JOCTaTOYHO 3aTsHYTh, 3a4YUCTUTh, 3aMEHUTh
00JITOBOE COCAMHEHUE WU TIepepacIpeieuTh Harpy3Ky u aedext OyaeT yCTpaHeH.

JlommyckaeTcsi uCIOJb30BaTh APYTUE€ METOJUKH TETUIOBU3MOHHON TMAarHOCTUKH,
eciii 00JacTh WX TMPUMEHEHHUS COOTBETCTBYET O0JIACTH MPUMEHEHHSI HACTOSIINX
METOJUYECKUX PEKOMEHAAIUH.

B kadecTBe KpUTEpUEB OLICHKH TOXXApPHOU OE30MACHOCTH DJIEKTPUUECKUX
U3IeIUA  MOXKET OBITh TPHUHATO 3HAYCHHWE TEeMIIepaTyphl WM IPEBBIIICHUS
TeMIIepaTyphl, YyCTAHOBJICHHOE B CTaHAapTax Ha KOHKpeTHoe u3naenue. Kpome Toro,
KPUTCPUH OILICHKH IT0KapHOW OE30IaCHOCTH MNPH TEIUIOBH3WOHHOW JHArHOCTHKE
MIPUBEJECHBI B METOAUYECKUX PEKOMEHIAUAX [6].

JluarHocTuka 3JeKTpoOOOPYAOBaHUS TEIJIOBBIM METOJOM HEpa3pylIaroIIero
KOHTpPOJIA (TETUIOBU3MOHHAS JUArHOCTHKA) TOJDKHA TPOBOJIUTHCS OpUraiol He MEHee
2 yenoBek. Bece wieHsl Opuraapl JOMKHBI OBITh aTTECTOBAHBI 110 TEIJIOBOMY METOY
HEpa3pyIamero KOHTPoJs. XOoTs Obl OAuH paOOTHUK JOJIKEH ObITh aTTECTOBAH HE
HIKe, yeM 1o [ kBanudukaiimoHHOMY YPOBHIO TIO TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jlns  mpoBefeHUsS TETUIOBU3MOHHOW JIMarHOCTUKU MOTYT TPUBJICKATHCS
CTOPOHHHUE OpraHMU3allMi, AaKKpPEIUTOBAHHBIE B YCTAHOBJIICHHOM IIOpSJIKE Ha

TEIJTIOBOM METOJ] HEpa3pyIIaloIIero KOHTPOJIS.
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