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BBenenue

Honmsa 4yucima moxapoB, npousomenmux B Poccuiickon = ®Denepanuu
OT DJIEKTPUYECKUX U3JICIIUNA U YCTPOMCTB B 3[TAHUSIX K COOPYKEHUSIX, OT 00IIIETo Yrciia
MOXKapOB B 3JIaHUSIX U  COOPYXKEHHAX  OCTaeTCsl  CTAOWJIBHO  BBICOKOM
u coctasiser 6onee 34 %.

HauGomnbiee yucio moxapoB OT 3JIEKTPOOOOPYAOBAHUS €XKETOHO TPOUCXOTUT
Ha 0OBEKTax xujoro cekropa. Ux mons cocraBmsier mopsimka 74 % ot oOriero
KOJIMYECTBA MOKAPOB IO JIEKTPOTEXHUUECKUM MPUYHUHAM.

OcHoBHasi 4YacTh MOTMOIIMX JIIOJEM Ha MOXKapax OT 3JIEKTPOoOoOOpYyIO0BaHUS
MPUXOJUTCS HA NOXKapbl B 3[JaHUSIX U COOPYKEHUAX JKHIOro cekropa — 94,8%
OT 00Ilero yucia MOTHOMIMX Ha TOXKapaX, BO3HUKIIMX IO AJIEKTPOTEXHHUYECKUM
MPUYUHAM.

Cpean BHIOB OOBEKTOB >KHIIOTO CEKTOpa HAMOOJBIIEE KOJUYECTBO IMOXKAPOB
OT DBJEKTPOM3JICIMA M YCTPOWCTB €XETOAHO MPOUCXOAWT B OJHOKBAPTHPHBIX
M MHOTOKBAPTHUPHBIX JKWIBIX JOMax M cocrtaBisier okoimo 43 % wu 33 %
COOTBETCTBEHHO.

B 3paHusX U COOpPY)KEHHMSIX OOIIECTBEHHOIO HA3HAUCHUS JOJIs1 IO0XKapoB
OT JJIEKTPOOOOPYyIOBaHUSI cocTaBusia Oosiee 52 % oOT oOfuiero yucia MOXKapoB
Ha JaHHBIX 00BEKTAX.

Hons dwucia MOruOmMX JIIOJACH Ha ToXKapax oOT dJeKTpooOOpyIOBaHUS
B OOIIECTBEHHBIX 34aHMAX coctaBmia 19,0 % or o0mero yucna HoruOmMX Ha
MokKapax Ha JIaHHBIX 00bEKTaxX.

Pacnipenenenuss  3HaueHuUM  mokazaTeneil  OOCTAaHOBKM C  MOXapaMu,
npousouienmuMu B Poccuiickoit @enepanuu B nepuon 2016-2021 romos B xuiaom
CEKTOpPE M 3JIaHUSX U COOPYKEHUSX OOIIECTBEHHOTO HAa3HAYCHMS, MCTOYHUKOM
BO3HMKHOBEHHUSI KOTOPBIX SIBISJIOCH  AJEKTPOOOOPYOBaHUE, IO CYObEKTaM

Poccuiickoit @enepanuu npeacTaBiieHbl B Tabaunax 1 u 2.



Taoauna 1
Pacnpenenenue 3Ha4YeHH NOKa3aTe/ield 00CTAHOBKH € IOKAPaAMH,
npousomeamnmu B Poceniickoii @enepanuu B nepuoa 2016-2021 roxos

B JKMJIOM CEKTOpPE€, HCTOYHUKOM BOZHUKHOBCHHUS KOTOPLIX ABJ/IAJIOCH

3JIEKTPO0OOpyAOBaHue, 10 cy0ObekTam Poccuiickoii @egepannu

Kou-Bo Toas IMoru6.0 Toas
PeiiTunr Cyobekt PO MOKApOB, po > | PeiiTunr Cyobekt PO JIoaei, % ’
el. i qeJl. ¢
1 MockoBckas 00J1acThb 16 861 7,63 1 MockoBckas 00J1acThb 740 6,71
2 Pecrybmixa 8 304 3,75 2 CaepanoBckast 001acTb 417 3,78
Bamkoprocran
3 Yensounckas 001acTh 6728 3,04 3 Pecrybmixa 382 3,46
Bamkoprocran
4 HUpxkyrckas o0nactb 6599 2,98 4 Upkytckas obmacts 358 3,25
5 Jlenunrpanckast 00nactb 6 456 2,92 5 Jlenunrpanckast 00nactb 342 3,10
6 r. MockBa 6 047 2,73 6 Kpacnosipckuii kpaii 342 3,10
7 KpacHosipckuit kpaii 6017 2,72 7 Hosocubupckast o6macTs 297 2,69
8 Kpacnonapckuii kpait 5905 2,67 8 Hmxeropoackast 00macTb 275 2,49
9 CepanoBcKkast 001acTh 5 696 2,57 9 YensOnHcKas 001acThb 272 2,47
10 Camapckas 001acTh 5573 2,52 10 PocroBckas obnacthb 256 2,32
11 Pecniyonuka Tarapcran 5400 2,44 11 Kpacnomapckuii kpait 244 2,21
12 HoBocubupckas o6macts 5301 2,40 12 TromeHckas o0acTe 233 2,11
13 [Ipumopckuit kpai 5164 2,33 13 Ilepmckuit kpait 232 2,10
14 Kemepogrckas 06acTs - 4945 223 14 Kemepogrckas o6acts - 230 2.09
Kysbacc Kyzbacc
15 Hmxeropockast 00macTb 4 823 2,18 15 Camapckast 061acTh 221 2,00
16 Anraiickuit kpait 4 587 2,07 16 Pecniyonuka TarapcTan 214 1,94
17 PocroBckas o6nacts 4329 1,96 17 CaparoBckast 061acTh 204 1,85
18 XabapoBckuii kpaii 3998 1,81 18 XabapoBckuii kpaii 200 1,81
19 CapatoBckas 06/1acTb 3864 1,75 Cpeanee no cyonekram | g5 ¢
Ypaabckoro @O
20 Boponexckast 061acTb 3819 1,73 19 Tsepckas obmactp 191 1,73
21 [epmcknit kpait 3750 1,69 20 Bounrorpazckas o6nacts 185 1,68
22 Bonrorpazckas o0iacth 3706 1,67 21 Ipumopckuii Kpaii 182 1,65
Cpennee o cy0obekTam
23 OpenOyprckas o6acthb 3653 1,65 [IpuBoskckoro ®O 179,5
Cpemnee no cybnekram | 5 ¢4, 4 22 Anaiickuif kpail 173 1,57
Ypaiabckoro @O
24 r. Cankt-TlerepOypr 3623 1,64 23 Kupogsckast obnacts 173 1,57
25 TroMeHcKas 061acTh 3459 | 156 Cpemuee no cybnexram |44, 3
Cubupckoro ®0O
Cpennee no cyobekTam | 3 45 ¢ 24 BopoHeskckas 061acTh 168 | 152

Cubupckoro ®0O




Kou-Bo Toas IMornd.o Toas
PeiiTunr CyobekT P® N05KaPOB, p ’ | PeiiTuHr Cy0obekT P® JI0/1e, P ’
el. i qeJ1. i
Cpennee o cy0obekTam
TpuBomkckoro @O 3397,2 25 OpeHOyprckas 00JacTh 161 1,46
26 Omckas o0acTe 3130 1,41 26 Omckas o0iacTe 156 1,41
g7 | Xawrer-Mancuiickiit asr. |30, | 39 27 r. Mockea 151 1,37
okpyr - FOrpa
Cpennee mo cydobekTam Y amyprckas
Lenrpanbroro @O 2898,7 28 Pecrybuika 145 1,32
28 Bnamumupckas 001acThb 2 687 1,21 29 ITen3enckas o0yacThb 142 1,29
Cpezujee 1o cybnexram 2594,9 30 Bnagummupcekas ob6macts 142 1,29
Poccuiickoii @enepanun
Cpennee o cydobekTam
29 TBepckas obmacTb 2418 1,09 Henrpaboro DO 138,4
Cpennee no cyobexram
[Osxn0r0 PO 2282,1 31 Kypranckas obmacts 130 1,18
30 CTtaBponoabCKuii Kpai 2194 0,99 32 ApxaHrenbckas 00J1acTb 130 1,18
31 Kypranckas o0mactb 2128 0,96 33 Booronckas o0mactb 130 1,18
32 VBaHOBCKas 061acTh 2126 0,96 Cpennee no cybnexram |, 4
Poccuiickoii ®@exepanun
33 ITensenckas o0acTe 2075 0,94 34 Hogropoackas o6macts 129 1,17
34 Kuposckas obmacts 2 057 0,93 35 Tam0o0BcKast 001acThb 127 1,15
35 VibsHOBCKas 00/1aCcTh 2 046 0,92 36 Pecmybmixa Caxa 122 1,11
(Axytus)
36 Y amyprckas Pecriyomuka 2012 0,91 37 3abaiikanbCKUi Kpan 121 1,10
37 3abaiikanbCKui Kpan 2 006 0,91 38 Pecniy6nuka Bypsitus 121 1,10
Cpennee no cydobexkTam 1922,6 39 Yysanickas PecriyOnuka 119 1.08
Cesepo-3anaanoro ®O - UyBamms
38 TamboBckast 061acTh 1918 0,87 40 r. CankT-IlerepOypr 118 1,07
39 Pecrybmmka Caxa 1882 | 0.85 41 VbsHOBCKas 0614CTD 114 1,03
(Axyrus)
40 JIunenkas o6nactb 1 807 0,82 42 Kamyxckast 00macTb 112 1,02
Cpennee o cy0obexram
41 Tynbckast obmacts 1801 0,81 03O0 DO 110,8
42 Awmypckas o6mactb 1754 0,79 43 Psazanckas o6nacts 110 1,00
Cpennee no cydobekTaM
43 BpstaCcKas obmacTs 1736 0,78 Ceepo-3anaanoro ®O 101,1
Cpemuee no cybnexram 17349 44 Tynbckast 061acTh 100 0,91
JanabneBocTounoro ®O
44 Benroponckas obmacte 1730 0,78 45 AcTtpaxaHckas 00J1acTh 100 0,91
Cpennee o cy0obekTam
45 ApxaHrenbckasi 001acTh 1714 0,77 JlaabHEBOCTOYHOT O 86,9
(0]0)
46 Pecniyonmuka Kpeim 1714 0,77 46 Jlurnenkas obnacte 86 0,78
47 Pecniyonmka Bypsarus 1702 0,77 47 Awmypckas o0macTb 85 0,77
48 MypMarcKas 06IacTs 1668 | 075 | 48 Xantel-Mancufickuit 8 | 074
aBT. OKpYT - FOrpa
49 Bomoroackas ob0aacts 1 664 0,75 49 Benroponckas obmacts 81 0,73




Koa-Bo Toas IToru6.s0 Toas
PeiiTunr CyobekT P® N05KaPOB, p ’ | PeiiTuHr Cy0obekT P® JI0/1e, P ’
eI, ° el. ¢
5o | dypamckad Pecnyomaka- | g6 | 74 50 Crapomomscxi kpait 80 0,73
Uysamus
51 Psasanckas o0macts 1519 0,69 51 Kypckas o6mactp 80 0,73
52 Spocnarckas 06acTh 1491 0,67 52 Pecnyonrka Mopaosus 79 0,72
53 Kanyxckast 00macTb 1472 0,67 53 HBanoBckas o0acThb 78 0,71
54 AcTpaxaHckas 00JacTh 1468 0,66 54 Bpstackas obmacts 77 0,70
55 Kypckas o6nacth 1435 0,65 55 Pecniyonuka Kpbim 77 0,70
56 ToMmckas o0acTb 1422 0,64 56 Pecrybnmka Komu 74 0,67
57 Hosropoackas obmacts 1414 0,64 57 OpioBckast 061acTh 72 0,65
58 Pecrry6mika MopoBust 1362 0,62 58 Pecrry6nmuka Kapenns 70 0,63
59 Pecniy6nuka [larecran 1330 0,60 59 [IckoBckast o0macTe 69 0,63
60 Pecniyonuka Kapenus 1307 0,59 60 SIpocnasckast 00nacTh 69 0,63
61 CMoJreHcKast 00J1acThb 1305 0,59 61 Tomckas 001acTb 67 0,61
62 PecnyOnmka Xakacus 1226 0,55 62 CMoiteHckast 001acThb 63 0,57
63 IIckoBckas o0nacTb 1204 0,54 63 Pecniybmka Xakacust 60 0,54
64 Pecrry6nuka Komu 1149 0,52 64 Pecrry6nuka Mapwuii On 52 0,47
65 UYeuenckas PecryOmvka 1103 0,50 65 Koctpomckast o61acth 45 0,41
66 CaxanuHckas 00J1acTh 1 088 0,49 66 CaxanuHckas 00J1acThb 43 0,39
67 OpnoBckas 001acTh 1051 0,47 67 Smano-Heneuwi asT. 41 0,37
OKpyT
68 PecnyOnuka Mapuii On 1 006 0,45 68 Pecriyonuka Jlarecran 31 0,28
69 Koctpomckast o61acth 954 0,43 69 Kanusunrpanckas 28 0,25
o0actb
Cpennee o cyobexram
Cesepo-Kaska3ckoro 899,3 70 Kamuatckuit kpait 27 0,24
[010)
70 Kamaummrpanckas 871 0,39 71 EBpetickas aBT. 001acTh 25 0,23
o001acThb
71 Kabapmuno-bankapexas 771 0,35 72 Pecrry6uka Toia 23 0,21
PecrryOmika
i o Cpennee no cyobekram
72 #mano-HeHeukH aer. 739 0,33 CeBepo-KaBka3zckoro 20,4
OKpyT
DO
73 PecnyOmuka TriBa 569 0,26 73 MypmaHckast 00J1acTh 20 0,18
74 Kamuarckuii kpaii 514 0,23 74 Marananckast 00J1acTb 20 0,18
75 Pecniybmka Anpires 500 0,23 75 PecrryOnuka Anraii 17 0,15
76 Eppeiickast aBT. 0671acTh 495 0,22 76 KabapyHo-bakapexas 16 0,15
Pecrry6mnika
77 PecnyOnmka Anrait 450 0,20 77 r. CeBacromnoisnb 12 0,11
78 Pecybmmka Cesepras 435 0,20 78 Pecry6uka Aspires 10 0,09

Ocetus - Ananust




Kou-Bo Toas IMornd.o Toas
PeiiTunr CyobekT P® N05KaPOB, p ’ | PeiiTuHr Cy0obekT P® JI0/1e, P ’
el. i qeJ1. i
79 MaranaHckast 06JacThb 406 0,18 79 UyKOTCKUI aBT. OKPYT 10 0,09
80 r. CeBacTomnoss 367 0,17 80 UYeuenckas Pecybmmka 6 0,05
81 Pecnybnmka MaTrymerus 283 0,13 81 Pecniybnuka Uarymerns 5 0,05
82 Pecry6nka Kanmbikus 268 0,12 82 Pecnybuica Cesepras 4 0,04
Ocerus - Ananus
83 Kapasaeso-Teprecckan 179 0,08 83 Pecnybnka Kamvbrkus 2 0,02
PecnyOmika
84 Heneuxuii aBT. OKpyr 79 0,04 84 Henerkuii aBT. OKpyT 2 0,02
. KapauaeBo-Uepkecckas
85 UyKOTCKHIA aBT. OKPYT 75 0,03 85 Pecny6uika 1 0,01
Taoauna 2
Pacnpenesenue 3HaUeHN NoKa3aTesieid 00CTAHOBKH € MOXKAPaAMMU,
npousomenmnMu B Poccuiickoii @enepanuu B nepuoa 2016-2021 rogos
B 31aHUSAX, COOPYKCHHUAX OﬁmeCTBeHHOFO HasHaAvYCHU1,
HCTOYHUKOM BOSHUKHOBCHHUHA KOTOPLIX ABJIAJIOCH 3J'IeKTp0060pyI[OBaHI/Ie,
no cyobexkram Poccuiickoii @enepanuu
Koa-Bo Toas IToruno.o Toas
PeiiTunr Cy0bext PO N0KAPOB, p ’ | PedTHHT CyobexT P® JII0J1ei, P ’
el. i qeJ. i
1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 001acThb 896 4,78 2 MockoBckast 001acThb 10 11,76
3 r. Cankt-IlerepOypr 728 3,89 3 Ipumopckwuii kpaii 7 8,24
4 KpacHonapckuii kpaif 599 3,20 4 r. Cankt-TlerepOypr 5,88
5 Pecny6nuka bamkoprocran 561 3,00 5 Upkytckas obmacts 5 5,88
6 KpacHosipckuii kpaii 545 2,91 6 Owmckas o0nacth 5 5,88
7 Hpxyrckas obnacts 545 2,91 7 ActpaxaHckas 0051acTh 4 4,71
8 Mpeopekeit kpait 520 2,78 8 #maro-HeHeuxui asr. 3 3,53
OKpyr
9 YenaOunckast 001acTh 509 2,72 9 Pecny6mmuka TriBa 3 3,53
10 XabapoBcKkuii Kpaid 502 2,68 10 Kpacrospckwii kpaii 2 2,35
11 Hosocubupckast 06macTb 442 2,36 11 YensOnackas 001acThb 2 2,35
12 Camapckas 001acTh 399 2,13 12 Hosocubupckas o0yacth 2 2,35
13 PocroBckas o0nacthb 367 1,96 13 PocroBckas o0nactb 2 2,35
14 Pecniybnuka Tatapctan 343 1,83 14 CaparoBckast 061acTh 2 2,35
15 XanTbl-ManCHiCKuii asr. 314 1,68 15 Hukeropockas o61acTb 2 2.35
okpyr - FOrpa
Cpennee o cyobekram
16 CaparoBckast 061acTh 309 1,65 Cubnpcioro ®O 1,8




Koa-Bo Toas IMornd.o Toas
PeiiTuHr Cy0bexT PO N0KAPOB, p ’ | PedTHHT Cy0obekT P® JII01eH, P ’
el. i qeJ. i
17 Owmckas 001acThb 294 1,57 Cpennee no cybnexram 1,6
HenTpanbHoro @O
18 Hwxkeropockast 001acTb 292 1,56 16 Pecrrybmixa 1 1,18
Bbamkoproctan
19 Kemeposcxas obnact, - 291 1,55 17 XaGaposcii kpaii 1 1,18
Kysbacc
20 Bourorpaackas 06gacts 283 1,51 18 Camapckas 0071acTh 1 1,18
Cpennee no cyobekram
Cubupckoro ®O 281,7 19 Bomnrorpazackast ob6macTb 1 1,18
21 Anrtaiickuit kpait 270 1,44 20 Anraiickuit kpait 1 1,18
22 Ilepmckuit xpait 269 1,44 21 Iepmckwuii kpait 1 1,18
Cpennee no cydobekTam 263.0 Cpennee o cydobekTam 1.0
Ypaabckoro @O ’ Ypaiabckoro @O ’

23 Boponexckast 061acTb 260 1,39 22 Boponexckas 061acTb 1 1,18
Cpennee no cydobekTaM 254.2 Cpennee nmo cydobekTaM 1.0
HentpaibHoro ®O ’ FO:xHOro PO ’

24 TroMeHCKas 0GIacTh 242 1,29 Cpennee " qc)yﬁ"e”a“ 1,0
25 PecnyOnmuka Kpeim 241 1,29 23 CBepaioBckast 00J1aCTh 1 1,18
Cpennee o cyobekTam
TpuBomkexoro O 230,3 24 Awmypckas obmactb 1 1,18
26 Pecnyonuka Caxa (SIkyTus) 228 1,22 25 TBepckas 00yacTb 1 1,18
Cpennee no cyobekram
IO0muoro ®O 222,6 26 Bomoronackas odmactb 1 1,18
Cpennee no cyobekram P® 218,9 27 VYibsiHOBCKast 0671acTh 1 1,18
27 CeepaioBckast 00J1aCTh 216 1,15 28 Benroposackast o61acth 1 1,18
28 Pecniybnmka Jlarecran 211 1,13 29 Tam06oBcKast 001aCcThb 1 1,18
29 CraBpononbckuil kpait 210 1,12 30 Psi3anckast oOmacts 1 1,18
30 OpenOyprckas o0sactb 207 1,11 31 Pecniyonuka Komu 1 1,18
31 3abaifkanbckuil Kpai 190 1,01 32 Koctpomckast obmacts 1 1,18
Cpennee 1o cybnexram 186,4 33 r. CeBacTonomib 1 1,18
JanbueBocTounoro ®O
32 ApxaHrenbckas 001acTb 185 0,99 34 Pecniyonmuka WHrymmerust 1 1,18
i . Cpennee o cydobekTaM
33 SImano-Heneukuii aBT. okpyr 182 0,97 JaabHeBocTounoro ®O 0,8
34 Tomckas o6macTs 180 0,96 Cpennee no cyon.exram 0,6
Cesepo-3anaanoro ®0O
Cpennee o cy0obekTaM
35 Jlenunrpasckast 00nacTb 177 0,95 TpBoskexoro O 0,6
Cpennee mo cydobekTam
36 Awmypckas 001acTb 171 0,91 CeBepo-KaBka3sckoro 0,1
[0]0]
Cpennee no cyobekram N N
Cesepo-3anamoro ®O 165,0 35 Kpacnomapckuii kpait 0 0
37 AcTpaxaHckas 00JacTh 159 0,85 36 Pecnyonuka Tarapcran 0 0
38 TBepckas obmacTsb 154 0,82 37 Xante1-Mancuiickmii apr. 0 0

okpyr - FOrpa
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Koa-Bo Toas IMornd.o Toas
PeiiTuHr Cy0bexT PO N0KAPOB, p ’ | PedTHHT Cy0obekT P® JII01eH, P ’
el. i qeJ. i
KemepoBckas o0macTp -
39 Pecniyonuka Bypstus 154 0,82 38 Kys6ace 0 0
40 Kuposckas o6nacts 153 0,82 39 TromeHckast 06macTh 0 0
41 Y amyprckas Pecryonuka 152 0,81 40 Pecriyonuka Kpeim
42 Bomoroackas obdmacts 147 0,79 41 Pecnybmaka Caxa 0 0
(Axyrus)
43 Briagumupckast o0nacts 147 0,79 42 Pecriyonuka Jlarecran 0 0
44 SpocnaBckast 061acTh 147 0,79 43 CTaBpONOILCKHIA Kpait 0 0
45 MypmaHcKast 00J1acTh 146 0,78 44 OpenOyprckast 061acTh 0 0
46 Bpstackas ob6nacTp 139 0,74 45 3abaiikabCKUi Kpai 0 0
47 VibsHOBCKasA 00/1acTh 138 0,74 46 ApxaHrenbckas o01acTb 0 0
48 [lensenckas obnacTe 135 0,72 47 ToMmckas ob0nacTb 0 0
49 Benroponckas obmacts 134 0,72 48 JlenuHrpamckas 00acTb 0 0
50 UYeuenckas PecryOimka 127 0,68 49 Kuposckast o6macth 0 0
51 CaxanmuHcKast 0671acTh 124 0,66 50 Pecniybnuka Bypstus 0 0
52 Tam0OoBckas 00acTb 124 0,66 51 Y amyprckas PecrryGmmka 0 0
53 Paszanckas o0nactb 118 0,63 52 Biagumupckast 06actsb 0 0
54 Hysamcias Pecrryomia - 116 062 | 53 MypmarcKas 061acTs 0 0
Uysamus
55 Tynbckas 001acTh 115 0,61 54 SpocnaBckas 00yacTh
56 Kypranckast o6nactb 114 0,61 55 BpsiHckast o6macTs 0 0
Cpennee no cyobekram
Cenepo-Kakasckoro ®O 1094 56 [Nensenckast 061acTh 0 0
57 Pecniyonmuka Kapenus 107 0,57 57 Ueuenckas PecryOnuka 0 0
58 Pecnybmka Xakacus 105 0,56 58 CaxanmuHckast 001acTh
59 Jimeikas o6acTs 103 | 055 | 5o | lysawckaiPeemyGmmaa- ), 0
Uysamus
60 Pecniy6nmka Komu 101 0,54 60 Tynbckast 061acTh 0 0
61 OpnoBckas 001acTh 98 0,52 61 Kyprauckas o0nactb 0 0
62 Pecny6nuka TriBa 97 0,52 62 Pecniy6nuka Kapenns 0 0
63 CMoJteHcKas 00J1acTh 96 0,51 63 Pecniybmka Xakacust 0 0
64 Kabapmmo-Bankapckas 96 0,51 64 JIunenxas o0nacTb 0 0
PecrryGmika
65 VBanoBckas ob6macth 96 0,51 65 OpoBckas o6nacTh
66 Koctpomckas obmacts 96 0,51 66 CMmonenckast 001acTb 0 0
67 Kypckas o6acTs 94 0,50 67 KabapyHo-bakapexas 0 0
PecnyOnuka
68 Kamununrpanackas obnacts 92 0,49 68 WBanoBckas obmacth 0 0
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3 Kou-Bo Toas, 3 Hornﬁilo Toas,
PeiiTuHr Cy0bexT PO N0KAPOB, % PeiTunr Cy0obekT P® Jojei, %
ell. yeJl.
69 Peenyomixa Cenepriax 80 043 | 69 Kypekas o6nacts 0 0
70 Pecry6nuka Mapuii D 76 0,41 70 Kaﬂ“gg;;ffcm 0 0
71 Kanysxoxas o6macts 75 040 | 71 | PecryommaGencpras 0 0
72 Pecriyonrka Mopnosust 74 0,40 72 Pecnyonuka Mapuii On 0 0
73 r. CeBacTonosn 66 0,35 73 Kanyxckas obnacts 0 0
74 Hosropoackas obmacts 62 0,33 74 Pecnybmika MopaoBus 0 0
75 Kamuarckuii kpaif 58 0,31 75 Hogsropozckas o6nactb 0 0
76 IIckoBckas o0nacTb 54 0,29 76 Kamuarckuit kpaii 0 0
77 PecmryOnmuka Anraii 48 0,26 77 INckoBckas obnacth 0 0
78 PecrryOnmuka Anpirest 44 0,23 78 Pecmryonuka Axrait 0 0
79 Maraganckas o0i1acTb 44 0,23 79 Pecniy6nuka Anpirest 0 0
80 EBpetickas aBT. 00macts 41 0,22 80 Maraganckas o0i1acTb 0 0
81 Pecrry6nmuka Marymerus 31 0,17 81 Espeiickas aBT. obnactp 0 0
82 Pecrry6nmuka Kammbikus 22 0,12 82 Pecrry6onuka Kanmbrkns 0 0
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHIA aBT. OKPYT 0 0
84 Henenkwuii aBT. OKpyr 16 0,09 84 Henenkwuii aBT. OKpyr 0 0
Rl I A R R

C yd4eroM HMHTEHCHBHOI'O pOCTAa 3HEPrOBOOPYNKEHHOCTH HACEJICHMS, >KWIbIX U
OOIIECTBEHHBIX 3/aHUW, TEHACHLUUS 10 KOJUYECTBY <«AJIEKTPOTEXHUYECKUX))
MOKAapOB, OYEBUJIHO, COXPAHUTCS MPHU CYUIECTBYIOUIEM IOJOKEHUU TOXKAPHOU
IpOPUITAKTUKH SJIEKTPOYCTAHOBOK.

B HacTosmee Bpemsi CIOXKWJIAach CUTyallus, KOTJa 3JEKTPOOOOpYyIOBaHHE IIO

OOJBINIEH YacTH HUKEM HE OOCITY’)KUBACTCS M HE KOHTPOJIMPYETCS C TOUYKH 3PEHUS €T0
NOXKapHOW  NpOPUIAKTUKU. DJEKTPUKM Ha  OOBEKTax  3aHUMAIOTCS  €ro
OO0CTYXMBAaHHEM WJIH PEMOHTOM, KOTJa YTO-TO BBIXOJIUT W3 CTposi. B 3Toil cBsi3w,
OIHMM H3 OCHOBHBIX BOIIPOCOB SBJSIETCS OpPraHU3alus CHUCTEMATUYECKOU
MPOPUIAKTUKY MOKAPOB OT JIEKTPOOOOPYAOBAHUS JKHUIIBIX U OOIIIECTBEHHBIX 3/IaHUI
C IPUMEHEHUEM TEXHUYECKUX CPEIICTB.

B cootrBercTBUM co cratber 4 TexHnueckoro perasaMeHTa TaMOKEHHOIO COr3a
«O OeszomacHOCTH HHU3KOBOJBTHOTO obOopymoBanusi» (TP TC 004/2011),

HU3KOBOJIbTHOE 00OOpY/IOBaHUE JODKHO OBITH pa3pabOTaHO M U3TOTOBJIICHO TaKUM
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00pa3oM, 4TOObI MpPU MPUMEHEHUH €T0 MO0 Ha3HAYEHUIO U BBIIOJHEHUU TpeOOBAHUN
K  MOHTaXy, OKCIUlyaTauud  (UCHOJb30BAHUIO),  XPAHEHHUIO,  IMEPEBO3KE
(TpaHCHIOPTUPOBAHUIO) M TEXHUYECKOMY OOCITYKMBAHUIO 3TO 000pYyJOBaHUE
o0ecreynBano: OTCYTCTBHE HEIOMYCTUMOIO pPHUCKAa BO3HUKHOBEHHMS IMOBBIIIEHHBIX
TEeMIIepaTyp, AYrOBBIX pa3psAI0B WM HW3JIYYEHHH, KOTOpbIE MOTYT MPHUBECTH
K MOSIBJIEHUIO OMAaCHOCTEW, OTCYTCTBHE HEIOMYCTHMOIO PUCKA IpPHU NEpErpysKax,
aBapUUHBIX pEXKMMaxX U OTKa3aX, BbI3bIBAEMBIX BJIMSTHUEM BHEIIHUX M BHYTPEHHHX
BO3JeHCTBYIOIMX  (akTopoB. Takke B  JaHHOM  cTarbe  OMpPEAEIIEHO,
YTO HU3KOBOJBTHOE 00OPYAOBAHKE JIOJKHO OBITH Pa3pabOTaHO U U3TOTOBJIEHO TaKUM
o0pa3oMm, 4YTOOBI OHO HE SBISJIOCH HWCTOYHUKOM BO3HMKHOBEHHUS TIOXKapa
B HOPMAJIbHBIX U aBaPUUHBIX YCIOBHUIX PaOOTHI.

B  OonpmuHCTBE  ciyyaeB, TIOCJIE€  MOHTaxa, 3JIEKTPOOOOpYHOBaHUE
HE TOJABEpraeTcsi NPOPHIAKTHUECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOIIIO,
OOCIIy’)KMUBaHHIO W  PEMOHTHO-NIPEAYNPEIUTENbHBIM — MeponpusaTusaM.  OpHako
CO BPEMEHEM C HUM IPOUCXOJST OTPULIATEILHBIE U3MEHEHNUS. Y XYALLIEHHE COCTOSIHUSA
AJIEKTPOOOOPYAOBaHUSI ~ NPUBOAMT K  HEpPAlMOHAIBHOMY  HCIIOJIb30BAaHUIO
ANEKTPUYECKON SHEPIrUU U TOBBIINICHUIO YPOBHS MOKapHOW OMAaCHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOT O HAOJIIOICHHUS.

B cootBerctBun ¢ denepanbHbiM 3akoHOM OT 21 nmekabps 1994 r. Ne 69-03
«O mnoxapHOW 0€30MacHOCTH», MNpOo(UIAKTUKAa TMOXKAPOB — COBOKYIMHOCTH
IIPEBEHTUBHBIX MEP, HAMPABIECHHBIX HAa UCKIIOUYEHHUE BO3MOYKHOCTH BO3HHKHOBEHUS
M0>KapOB Y OTPAaHUYEHUE UX MTOCIIEICTBU.

[lon cucremoit MpO(UIAKTUKUA TOXKAPHOW OMACHOCTH SJIEKTPOOOOPYIAOBAHUS
KUIBIX W OOILIECTBEHHBIX 37aHUM TMOHUMAIOTCS PETYJSIPHBIC, BBIMOIHIEMbIC
1o 3aJJaHHON pOrpaMme HaAOIOICHUS 3a AKCILTyaTUPyEMbIM
ANEKTPOOOOPYAOBAHUEM, TO3BOJISIOIINE ONPEAENATh €ro (PaKTHUYECKOE COCTOSIHUE,
IPOMCXOJAIME B HEM IIPOLIECCHI M IPOTHO3MPOBATH W3MEHEHHE COCTOSHUS
O] BIUSIHUEM pa3iuyHbIX (pakTopoB. Takue HaOMOAEHUS HEOOXOAUMBI, B MEPBYIO
ouepeib, JUIS AIEKTPOOOOpYya0BaHNS 00BEKTOB C MaCCOBBIM MPEOBIBAHUEM JTFOJICH.

[ToxxapHast Ge30macHOCTh OOBEKTOB PA3IMYHOTO HAa3HAYEHUS B 3HAUUTEIbHOMN
CTETIEHU OMpPENeNAeTcs COCTOSIHUEM JKCIUTyaTUPYEMOro 3JIEKTPOOOOpy1OBaHUS

H 3JICKTPOYCTAaHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBiI€HHEM B O0ECHEYEHHH TMOXKApHOH  Oe30MacHOCTH
AKCIUTYaTUPYEMOTO JJIEKTPOOOOPY/IOBAHUSL SIBJIETCS MAaKCUMAJIbHO BO3MOXKHOE
CHIJKCHUE BEPOSITHOCTH BO3HHUKHOBEHHS MOXKAapa OT JJIEKTPOYCTAHOBOK B IIEJIOM
Y OT OTAEIBHBIX IIEKTPUUECKUX U3ICIIHM.

TaMm, roe ecTb KOHTAKTHBIE COCOUHEHUS B JJIEKTPOCETSIX, MPOLECC OKUCICHUS
METaJUIMYECKUX TIOBEPXHOCTEH DJIEKTPOKOHTAKTOB MW  TOSBICHUS  JC(PEKTOB
HENpepbIBEH. be3 M0CTaTOYHOW TEXHWYECKOM OCHAUIEHHOCTH WU MOATOTOBJIEHHOTO
nepcoHaga B OONBIIMHCTBE CIIy4aeB HEHCIPABHOCTU DJIEKTPOOOOPYIOBAHUS MOKHO
OOHAPYXUTh TOJHKO IO XAPAKTEPHOMY 3allaxy WM OOYTICHHOUW AIEKTPOU3OIISIINHY,
YTO XapaKTEPHO /IS aBapUHHBIX e(hEeKTOB yXKe Ha MOKAPOOTACHOM CTaINH.

Bo3aukHoBeHNE NePEKTOB SIMEKTPUUECKUX IEMed M AIEKTPOOOOpYyIOBaHUS —
9TO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMU U KOTOPOE
HEO0OXOJIMMO TIPEYIPEKIaTh 3a0J1ar OBPEMEHHO.

B nHacrosuiee BpeMsl MOSIBUIIMCh HOBBIE TEXHUYECKHUE CPEIICTBA, MO3BOJISAIOIINE
BBIBECTH  MPOPUIAKTUKY TOXAPOB OT  DJIEKTPOOOOPYTOBaHUS B  JKHWIIBIX
1 OOIIECTBEHHBIX 3/IaHUSIX HA HOBBI YPOBEHbD.

K obcnyxuBaHuio 3IEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaJU(UIIUPOBAHHBIC
CHEIUANNCTBI, HMEIOIIUE Tpynmy Mo siekTpodesonacHoctd He Huxe I
MOATBEPKICHHYIO COOTBETCTBYIOIINM YIOCTOBEPEHHUEM.

OO6cnenoBanne  DJIEKTPOYCTAHOBOK  JOJKHO  TMPOU3ZBOJMUTHCS  COBMECTHO
C  KBATU(UIIMPOBAHHBIM  TEPCOHAJIOM  DBJEKTPOTEXHUYECKOTO  XO3SMCTBA,

OTBCTCTBCHHBIM 3a O6CJIy}KI/IBaHI/IC 9JI€KTpOO60py,Z[OBaHI/I}I 3JaHuA.
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1. Ob6aacTp npuMeHeHust

Hacrosimmne MeTtonnueckne peKOMEHAALMU ONPEESIOT OOIIMe IMONO0KEHUS
[0 OpraHu3aldd TPOPUIAKTHUKUA TOXKApOB OT 3JIEKTPOOOOPYIOBAHUS B HKHIIBIX
1 OOLIECTBEHHBIX 3/IaHUAX C TPUMEHEHUEM TEXHHUUECKUX CPENICTB.

Hacrosmue METOAUYECKUE pEKOMEH AU IIpeAHa3HAYECHBI
JUTSl MCIIOJIHUTENBHBIX OpraHoB CcyObekToB Poccuiickoit denepamnuu, OpraHos
MECTHOT'O CaMOYMpAaBJIEHUS, OPraHU3alui MO peasu3aluy MOJTHOMOYUNA B 001acTH
MOKapHOW O0€30MacHOCTH, a TaKKe COOCTBEHHHKOB (apeHIATOPOB) >KUJIBIX JOMOB
(xBapTHp).

OCHOBHBIMM 3a/layaM{ HUCHOJHUTEIbHBIX OPraHoB CYOBEKTOB Poccuiickoii
denepanuu, OpraHoB MECTHOT'O CaMOYIPaBJIEHUs, OpraHu3aluu,
Mo MPOPWIAKTUKE TMOXKAPOB B KUJIbE, SBIAIOTCS OOyYE€HHE HACEJICHUS Mepam
NOKapHOH 0e30IacCHOCTH, OCHOBAaM IOKapo0E€30MacHOr0 TOBEJIEHUS, a TakKKe
MH(OPMUPOBAHUE HACEJICHUS O MEpax MOXapHOH 0€3011acCHOCTH.

Hacrosumme wMeroauueckue pEeKOMEHJAMM  MOTYT  ObITh  IPUMEHEHBI
COOCTBEHHMKaMH JIOMOB (KBapTHp) W apeHAaTopaMH MOMEIIEHUN Jis MPOBEACHUS
CaMOCTOSITEJIbHOM TMEPBUYHOM OIICHKM COCTOSIHUSI TOXapHOW  0e30MacHOCTH
HKCILUTYaTUPYEMOT0 JIEKTPOOOOPYTOBaAHHMS.

B nactosmmx Merognyeckux peKoOMeHAauusaX oA TEXHUYECKUMHU CPEACTBAMHU
NpoQUIAKTUKY TI0’KapOB MOHMMAIOTCS alapaThl 3allUThl AJIEKTPUUECKUX LIETEH,
TEIUIOBU3UOHHAS TUATHOCTUKA, TEPMOUHINKATOPBI U TEPMOCUCTEMBI.

Hacrosmupe weTtonuueckue pEKOMEHIAMU HE SBISIOTCA  PYKOBOACTBOM
[0 MPOEKTUPOBAHUIO JJIEKTPOYCTAHOBOK 3[JaHMM M  MOHTaXy  almaparoB
AIEKTPUUYECKON 3aIUThI U IPYTUX TEXHUYECKUX CPEICTB.

[IpoexkTHpoBaHKE U MOHTAXK A3JEKTPOYCTAHOBOK 34AHUK JOJDKEH IPOBOAUTHCS
B COOTBETCTBHHU C JICUCTBYIOIIMMU HOPMATUBHBIMU JOKYMEHTAMU.

Hacrosmpe wMeronnueckue pEKOMEHAAMU HE SBILKOTCS  HOPMAaTUBHBIM

JOKYMCHTOM.
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2. OcHOBHbIE 3JIEKTPOTeXHHYEeCKHE MPUYNHBI N10:Kap 0B
OT 3JIEKTPO00OPY/A0BaAHHUS

[loxxapHasi Ge30MmacHOCTb OOBEKTOB PA3IMYHOTO HA3HAYEHUsS, B TOM YHUCIE
KUJIBIX W OOIICCTBCHHBIX 3JaHWA B 3HAYUTEIBHOW CTEIIECHU OIpPEIesIeTCs
COCTOSIHUEM IKCILTyaTUPYEMOT O JIEKTPOOOOPYAOBAHUS U IEKTPOYCTAaHOBOK.

3HaHUE TEXHUYCCKUX MPUYUH II0KAPOB OT DJIECKTPOYCTAHOBOK ITO3BOJISICT
oprann30BaTh A3QHEKTUBHYIO CUCTEMY MOKAPHO-TIPOPUITAKTUYESCKIX MEPOIIPUSATHH.

K nmpuymnaM mokapoB dJEKTPOTEXHUUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka IEKTPUIECKUX TIETIEH;

- 0OJIBbIIIOE MEPEXOTHOE CONPOTHUBIICHHUE;

- HCKPEHUE;

- QIIEKTpUYECKas 1yra;

- IepeHaNPsHKEHHUE DJIEKTPUIECKON CETH.

Kpome Toro, HeoOX0UMO Y4YUTHIBATh, YTO MEPECHANPSHKEHUE IJIEKTPUUECKON
ceTH, OOJIbIIIOE TMEPEXOJAHOE COMPOTUBIICHUE U TEpPEerpy3ka IeMd MOXKET MPUBECTU
K KOPOTKOMY 3aMbIKaHWIO, BO3HUKHOBEHHWIO DJIEKTPUYECKON Iyrd, U HA0OOpPOT,
KOPOTKO€ 3aMbIKAHME€ MOXXET TPUBECTH K TMEperpy3ke OIEKTPUUYECKON CETH,
K UCKPEHUIO, 00Pa30BaHUIO JIEKTPUUIECKON YTH, K MEPEXOAY JIEKTPUUECKOTO TOKA
Ha METAUTMYECKHE 3a3EMJICHHbIE KOHCTPYKIHMU U T.1. [3].

To ectb, OmHM aBapuiHBIE PEKUMBI, MOTYT TEPEXOIUTh B Jpyrue Ooiee

OINIACHBIC OTHOCHUTCIIbHO BOSMOXHOCTH BOZHUKHOBCHHS I1OKAPOB.

Kopomkoe 3amvikanue

Cpenn mnOpUYMH MOXKApPOB  AJIEKTPOTEXHHYECKOTO  XapakTepa KOpPOTKOE
3aMbIKaHHUE SIBJISIETCSI CaMbIM PACIpPOCTPAHEHHBIM, XOTSI HEPEIKO OHO MOXKET OBITh
U CJIEJICTBUEM KaKON-IMOO0 APYroi aBapuilHOM CUTYaIluu B AJIEKTPUUECKON LIETIH.

Koporkoe 3aMblkaHME€ B JJIEKTPUYECKHX LEMSIX MOXKET BO3HUKHYTH
B pe3yJibTaTe 3aMbIKaHUA MEXAY (a30BbIM W HYJIEBBIM MPOBOJHUKAMH, 3aMbIKAHUS
($ha30BOro MpOBOAHMKA Ha «3eMTIO» [3].

NHbIMM  ciOBaMH, KOPOTKOE 3aMBIKAHHE BO3HUKAET MPU COCIUHEHUH
AJIEKTPUYECKUX MPOBOJOB C HAPYIICHHON HM30JSALMUENH, CONPUKOCHOBEHUM MPOBOJIOB

C MCTANIMYCCKMMH 3a3€MJICHHBIMHU KOHCTPYKOUSAMU SHaHHﬁ H COOPYXKCHHMH,
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NOMaJlaHMM Ha OrOJICHHBIE NPOBOAA MOCTOPOHHUX METAUIMYECKHX MPEAMETOB,
npoOoe OOYrJIeHHOW WJIM HApyIIEHHOW U30JSUMM TPOBOJOB U  JIPYTrUX
AJIEKTPOYCTAHOBOYHBIX U3JICIIUN.

[Ipr KOPOTKOM 3aMBIKAHMH MTHOBEHHO MHOTOKPAaTHO YBEJTMYMBAETCS CHJIAa TOKA
B IIENH, MPOUCXOJUT 3HAUYMTEILHOE BBIJIEJICHUE TEIUIa, 3HAYUTEIbHO BO3pPacTaeT
TeMIepaTypa TOKONPOBOIAUINX >KWJ, YTO HPUBOAMUT K PACIIABICHUIO H30JSLUU
AJIEKTPUYECKUX TMPOBOJOB W Kabenell M e€ MocieayroleMy BOCILIaMEHEHHIO.
KopoTkoe 3amblkaHHe, Kak MpPaBUJIO, COMPOBOXKIAECTCS XJIOMNKOM, pPAaCIUIaBICHUEM
MeTalllla MPOBOJHUKOB M BBIOPOCOM pACKaJICHHBIX YaCTUI[ U3 30HBI KOPOTKOIO
3aMBIKAHMS C MOCIEAYIOIINUM BOCIIAMEHEHUEM OKPYKAIOIINUX IIPEIMETOB.

Haunbonee pacmpocTpaHeHHbIE NPUYMHBI, MO KOTOPHIM MOXET MPOU30UTH
KOPOTKOE€ 3aMbIKaHUE B KBAPTUPE, JOME, OOIIECTBEHHBIX 3JaHUSIX — 3TO MMOBPEKICHHE
U30JISIIU Y. [ToBpexnenue U30JISIUN qarie BCETO MPOUCXOTUT
B MecCTax, I/l MpoBojaa neperubarorcs. Takke K MOBPEXKICHUIO U3OJSALUU MOXKET
IPUBECTU MEPEKPYUMBAHUE IPOBOJAOB, CrUOaHHE MPOBOJOB IO OCTPBIM YIJIOM,
HNOBPEXKJIEHUE H30JSILMK TPOBOJOB NpU TPOBEACHUH PEMOHTHBIX pador [4].
M3omuni0 MOryT MOBPENWUTh TPbI3yHbl WJIM JOMAalIHUE >KUBOTHbIe. Eie onHa
NPUYMHA KOPOTKHUX 3aMbIKAHUN — MEPETPEB U, KaK CIEACTBUE, pa3pyLICHUE N30JISALUH.

HcroyHnkaMy 3aXKuUraHust TpU KOPOTKUX 3aMBIKAHUSIX MOTYT SIBJISTHCS
packaneHHble (TOpAIIME) YacTULbl W Kaluld MeTaula MpHU  pacIulaBlICHHUH
B ABapUIlHBIX pEXMMaxX >KWJI TPoBOAOB (kabened) wuiuM Tpu  pa3pylieHUU

AIEKTPONpPUOOPOB.

Ilepezpyska snexkmpuueckux cemei

CoBpeMEHHBIE KBAPTHUPBI M JOMa HACBIIIEHBl MHOXECTBOM JJIEKTPHUYECKHUX
npubopoB. YacToli NpUYMHONW BO3HUKHOBEHMSI II0KApOB SBISIETCS IEperpysKa
BJIEKTPOCETEM.

Ileperpy3koi Ha3pIBa€TCA TAKOE SBJIICHUE, TP KOTOPOM B DJIEKTPUYECKON CETU
BO3HMKAIOT TOKOBBIE HAIPY3KH, MPEBBIIIAONINE JUIUTEINBHO TOIYCTUMBIE.

Haubonee yactoit npuurHOM, BBI3bIBAIOLIEH NEPErPY3KY IIEKTPUUECKUX LIeHei
B KUJIBIX U OOIIECTBEHHBIX 3/1aHUSIX, ABJISAETCS BKJIIOUEHHE B JIEKTPUUYECKYIO CETh HE
MPEIYCMOTPEHHBIX PAacyeToOM MOILIHBIX MOTPEOUTENEH BJIEKTPOIHEPIHUH  WUIU
BKJIIOUEHHE B OJIHY PO3ETKY HECKOJIbKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTH

OHOBPEMEHHO.
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B pesynbTaTe mneperpy3ku MNpoBOJAa HArpeBarOTCs, BBIACISIETCS OOJBIIOE
KOJIMYECTBO TEIJIa, MOTYT IUIABUTHCA KUJIbI IIPOBOJOB — 3TO MOKET CTaTh IPUYHHOM

KOPOTKOI'O 3aMBbIKaHHs, BOSHUKAIOT HCKPLI U KaK CIICACTBUC I10XKAp [5]

bonvuwoe nepexoonoe conpomuenenue (nioxoi KOHmMaxKm,)

bonbiioe mnepexogHOe CONPOTHUBIEHHE — 3TO CONPOTUBJIEHUE YydacTKa
AIEKTPUUYECKOHN IIENU B MECTE COCTMHEHUS OTJIEIbHBIX 3JIEMEHTOB (MECTa COCTUHEHUS
MPOBO/IOB, MOJICOEIMHEHHSI UX K DJIEKTPONPUEMHHUKAM, KOHTAKTHBIM 3JIEMEHTaM U
T.Il.) B KOTOPBIX, MPU HEMPABUILHOM HMX HCIOJHEHHH, COMPOTUBJICHHE BBILIE IO
CPaBHEHMIO C COMPOTUBIICHUEM DJIEKTPUUYECKOH LIETH 10 ATUX YYACTKOB M MOCJIE HUX
[3].

Haubomnee yacto 6oblire nepexoHbIe COMPOTUBIICHHS] BO3HUKAIOT B MECTaX
COEJIMHEHHUS TMPOBOJOB MEXKIY COOOM, KOrja BMECTO MalKH, CBapKH, OMPECCOBKHU
WIK 32KUMOB TMOJ OOJITHI MPUMEHSIOTCS CKPYTKH MPOBOAOB (OCOOEHHO oOmacHa
CKpYyTKa IPOBOAOB C A TIOMUHHEBBIMH U MEIHBIMH KUJIAMH), B MECTAX MOAKIIOUEHUS
OpPOBOAOB K amnmaparaM ©0e3 CHeUUaJbHbIX 3aKHUMOB W  HAaKOHEYHUKOB,
B BBIKJIIIOYATENAX, IUTENCEIbHBIX pa3zbeMax (po3eTKaxX, BHMJIKAX) Ha KOHTAaKTHBIX
AJIEMEHTaX MPHU CHUKEHUU NPUJIAraeMbIX JJisl BKIIOUEHUS YCUIIMM, HETOBKIIIOUEHHUS,
MOATOpaHus U T.N., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIBIO PE3bOOBBIX
COCIMHEHUN B 3JIEKTPOOOOPYAOBAaHUHM, B KOTOPOM B MPOIECCE pabOThl MPOU3OILIO
ocnabJieHne KOHTAaKTa.

HenocpencTBEHHBIM HMCTOYHUKOM 3aKUTAaHUSI B 3TOM CIIy4ya€ MOTYT OBITh:
AJIEMEHTBl DJIEKTPOYCTAaHOBOK, HArpeTbie [0 BBICOKOM TEMIIEpaTyphbl TEIUIOM,
BBIJICJICHHBIM ~ JJIEKTPUYECKMUM TOKOM B  MecTe€ OOJIbIIOrO  MEePeXOJHOTO
CONPOTHUBIICHMS;  DJIEKTPUYECKHE  MCKpPbl WM  YacTHUIBl  PACIUIABJIIEHHOIO
M HAKaJICHHOIO0 METajlla, BO3HUKAIOUIME B MECTE «IUIOXOr0» 3JIEKTPUUYECKOIO
KOHTaKTa.

Kpome Toro, 0onbiioe mnepexogHoe CONPOTHUBIEHHE MOKET ObITh MPUYHUHOM

BO3HUKHOBCHHUSA KOPOTKOI'O 3aMbIKaAHHUS.

Hckpenue (0yz060it npoooir)

Uckpenne (ayroBoit mpoOoOi) B SJIEKTPOYCTAaHOBKaAX — OTO BecbMma
pacpoCTpaHEHHOE SIBJICHUE U MMPOUCXOANUT KaK MPHU HOPMAIBHOW paboTe OTACIHHBIX
noTpeOuTened AJAEKTPUYECKOM HSHEPruu, 4damie BCEro MNpUOOPOB HMEIOIINX

KOJ'IJ'IGKTOpHBIfI QJICKTPOABUTATCIIb IIPHU HCIUIOTHOM IIPHJICTAHMKM K HHM HICTOK, TaK
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U B aBapUilHOM peXuUMe pPadOThl AIIEKTPONPUOOPOB, B MECTaX HEKaYeCTBEHHOTO
NPUCOCAUHEHUS  TPOBOJIOB K  TOTPEOUTENSIM  DJIEKTPUUYECKONW  DHEPrud,
IpU CONPUKOCHOBEHUU OTJACIBHBIX YYacTKOB TIIPOBOJOB MEXKIYy COOOM WU
C 3a36MJICHHBIMU KOHCTPYKIUSIMH U T.1. [3].

[Ipy WCKpeHMHM TPOUCXOAUT OOpa3oBaHUE HMCTOYHUKOB  3a)KUTAHMS,
00JIaJaroIIuX PHEPTUEH U TEMIIEPATyPO JOCTATOUHBIX JIJIi BOCIIJIAMEHEHUSI MHOTHX
rOPIOYMX BEIIECTB U MAaTEPUAJIOB.

HckpoBoii pa3psg MOKET 00pa30oBBIBATHCS TMPU HM3JIOME KUJIbl Kabens u3-3a
YCTAJIOCTH METaJUIa, pa3pbiBa MPOBOAHUKA MPHU YPE3MEPHOM PACTSKEHUU KaOes,
100 MpU MOBPEKIECHUU >KUIBI MOCTOPOHHUM MpeAMETOM. B moBpexaEHHON Kuiie
BO3HMKAET MaJjblii 3a30p, MpPOOMBaeMbld pabOYMM HAIpPSHKEHUEM, MOITOMY TOK
M0 TakoMy KaOemto MPOoJ0JDKAET MPOTeKaTh, U OCTAaETCs OJIM30K K HOMUHAIBLHOMY
3HaueHU10. B 3a30pe BO3HUKAET JyrOBOM pa3psl, COMMPOBOKIAIOIINNCS MHTEHCUBHBIM
BBIJICJICHUEM TeIljIa, YTO MPUBOAUT K JAJIbHEUIIIEMY pa3pylICHUIO U30JISIINN KaOes u
€ro BO3rOpPaHuIo.

Inekmpuueckasn oyz2a

DnekTpuyeckas ayra oOpazyercsi B pe3yibTaTe YCTONYMBOIO 3JIEKTPUUECKOTO
paspsga MeXIy ABYMS METAJUIMYECKMMHU 3JIEMEHTAMH 3JIEKTPUYECKOW YCTaHOBKH,
MMEIOIIMMU Pa3Hble MOTEHIMANBI. B 31ekTpuueckoi Ayre mpoucXoauT UHTEHCUBHAS
MOHM3aIMs Ta30BOr0 NMPOMEXKYTKA, TUIaBJIIEHHE W TopeHue metama. Kpome Toro,
MPOMCXOJIUT MHTEHCUBHOE pa30pbI3TMBAHUE PACIUIABJIIEHHBIX YacCTHUI[ MeETajuia,
UMEIOIIMUX OOJIBIION 3amac TEIJOBOW JHEPruu, KOTOpble MOoMajaas Ha Troproyune
Marepuasbl, MOTIYT 3aX€4b HUX. OJEKTPUYECKAass Ayra HMEET OYEHb BBICOKYIO
temrepatypy (1500-4000 °C) 1 MOKET BOCINIAMEHUTH MPAKTHYECKH JTFO00M TOPIOYHiA
MaTepHall, COPUKACASICh C HUM HEMOCPEICTBEHHO, a TAK)KE MOCPEIACTBOM JIyYUCTON
TEIUIOTHI.

VYcroilunBasi ~ 3NEeKTpUyeckas  JAyra  HMHOIIAa  MOXET  BO3HMKAaTh B
anekTponpoBojax. [Ipu 3mekTpuyeckoil Ayre mo HEensM MpPOTEeKalT TOKU KOPOTKOIO
3aMmbIkaHus. [1o3TOMy Mpu 00pa3oBaHUU JIEKTPUUECKON JYyIU B aBAPUHHOM pEXUME
B DJIEKTPUYECKOM LIENM BO3HUKAIOT BTOpPUYHBIE (TOOOYHBIE) SBJICHUS, XapaKTEPHbIE
JUTSI KOPOTKOT'O 3aMbIKaHuA. B cityyasix, He IpeayCMOTPEHHBIX HOPMAJIbHBIM PEXKHUMOM
HKCIUTYaTalUH 3JIEKTPOYCTAHOBOK, BOBHUKHOBEHHUE AJIEKTPUUECKOW TYTH Yallle BCEro

ITPOUCXOIUT ITPU KOPOTKOM 3aMbIKaHuH [ 3].
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Ilepenanpsasicenue 6 31eKmpuuecKkoil yenu

[lepenanpsbkeHue MOXKET BO3HHMKATh: IpPH KOPOTKUX 3aMbIKaHUSAX; IMpU
NOMAJaHUN «BBICOKOT0» HAIPSDKEHHUsST HA HU3KOBOJIBTHBIE CETH; IPU TPO30OBBIX
paspsiiax; 3JeKTPOMAarHUTHON MHAYKIIUHU U JIp.

[TocxapHass OMACHOCTH TEpPEHANpPSKEHUs, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBHH, MOXET TPOSIBIATECA B  CICAYIOIIEM: TIOBBIIIEHHMH BEPOSTHOCTH
BO3HMKHOBEHHUS KOPOTKOTO 3aMBIKaHMs, YBEIMYCHHUH TOKOBOM Harpy3ku Ha
OTACNBHBIX y4acTKaX OJJIEKTPUYECKOW I[eMd ¥ BO3MOXKHOCTH BO3HHKHOBEHUS
neperpy3Ku; MOBBIIIEHUHU TEIJIOBBIACICHHS B 3JIEKTPOHArpEBATEIbHBIX YCTPONCTBAX;
MOBBILLIEHUY BEPOSITHOCTA BOSHUKHOBEHHUSI aBAPUUHBIX PEKUMOB B JIEKTPOIPUOOpax
[3].

Henpagunvnasa kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCIMU IJIEKMPOU30e Ul

[locxkapHast 0€30MaCHOCTh  BJEKTPUYECKUX NpUOOpOB  HampaBlieHa Ha
obecrieueHne MPAKTHUECKON HEBO3MOXKHOCTH 3arOpaHUs, KaK CaMOro M3/eNus, TaK U
OKpYXKaroliel ero cpeabl, 4YTO JOKHO 00eCHeYuBaThCsi  KOHCTPYKIUEH
aNeKTponpudopa, BBIOOPOM  KOMIUICKTYIONIUX  M3JEIUA W MaTepuajgoB C
TEMIEPATYPHBIMA XapPaKTEPUCTUKAMU, COOTBETCTBYIOUIUMHU TEIUIOBOMY PEXHUMY
pabotel. [Ipyr 3TOM XapaKTepuUCTUKaMH MOXKapo0e30MacHOCTH SBISETCS COOTBETCTBUE
TEMIIEpPaTypbl Ha OCHOBHBIX DJJIEMEHTaX JJICKTPUUYECKOTrO Npubopa TOMYyCTUMBIM
3HAYEHUAM, KaK B paboyeM, TaK U B aBApUHHOM peXUME €ro paboThl.

Bo3HUKHOBEHHE TMOXAPOB OT JJIEKTPUUYECKUX MPHUOOPOB MOXKET OBITh
OOyCIIOBJIEHO: ~ KOHCTPYKTHUBHBIMU  HEJOCTAaTKaMH,  HapylIeHHWeM  TMpPaBUIl
AKCIUTyaTalluM; HEKAYECTBEHHBIM SHEProcHaOxeHueM (pe3KUMH KoJeOaHUsIMU
HANpsOKEHUST B DJIEKTPUUYECKOW CETH, YTO MOXKET MPHUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH MIPUYMHAMU BO3HUKHOBEHHSI ITOKAPOB OT IEKTPUUCCKUX U3IETUN
SBIISIIOTCS: KOPOTKOE 3aMbIKaHWE B MpHOOpax M IIHypaxX NHUTaHHSA, OONbIIOe
NIEPEX0THOE COMPOTUBIICHUE, TIEPErPy3Ka, NCKPEHHE, HAPYIIICHHE TETIJIOBOTO PeKUMa
paboThl  anekTponpuOopa  (YXYAIIEHHBIH  TEIJIOOTBOZ),  HEMOCPEIACTBEHHOE
COMPUKOCHOBEHUE HArpeThIX IMOBEPXHOCTEH ODIEKTPONPUOOPOB C TOPIOYUMHU
MaTepuajlaMy;  BO3JIEWCTBHE  TEIUIOBOrO  M3iydeHuss npubopa  (Hampumep,
ANEKTPOOOOrpeBaTessi) Ha TOPHOYHE MaTepualbl, BBUIET pPACKAJEHHBIX YaCTHII,

00pa30oBaBIIMXCS B pe3yJibTaTe aBapuiiHOro pexxuma [3].
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3. Opranu3anus npoPuUIAKTHKH N0KAP OB

3.1. O0mme moJ0KEeHNs

C 1 wMapra 2023 r. BCTymWJIO B  CWIYy  [OCTaHOBJIEHUE
[IpaButensctBa Poccuiickoii @®enepanuum ot 24 oktsops 2022 r. Ne 1885
«O  BHeceHmn u3MeHeHMHM B [IpaBuna  IpPOTHBOMOXKApPHOTO  peXUMA
B Poccuiickon ®enepanum.

[IyHKT 2 yKa3aHHBIX W3MEHEHUM BBOAMT B llpaBHiia MPOTHBOMOMXKAPHOTO
pexuma B Poccutickoit @eneparuu (nanee — [II1P) HoBeIil myHKT 2.1 ciemyrorero
coaepkanusl «PyKoBOOUTENb OpraHU3allMd OOECHEUMBAECT JKCIUTyaTalUI0 3JaHUuM,
COOPYXEHUH B COOTBETCTBUU C TpeOoBaHUsIMH DenepanbHOro 3aKoHa « T eXHUIECKUN
perjaMeHT o TpeOOBaHUSIX TOKapHOW Oe3zomacHOoCTH» W (WJIM) MPOEKTHOM
JOKYMEHTALI.

C 7 suBaps 2023 r. Bcrynwim B cwity lIpaBuna TeXHMYECKOM JKCILTyaTaluu
AJIIEKTPOYCTAHOBOK IMOTpeOuTeNell nsiekTpudyeckoil sHeprun (mamee — I[1T9),
YTBEpXKJICHHbIE NpukazoM MunHsHepro Poccum Ne 811 ot 12.08.2022
«O0 yrBepxkaeHun llpaBuili TEXHUYECKOM HSKCIUTyaTallUM 3JIEKTPOYCTAaHOBOK
MOoTpeOUuTeNel IIEKTPUUECKON IHEPTUM.

B coorBerctBum ¢ nyHktom 3 IITO TexHuueckas 3KcILTyaTtauus
AIEKTPOYCTAHOBOK BKJIFOYAET, B TOM YHUCJIE, HX PEMOHT U TEXHHUYECKOE
oOCITy>)KMBaHHE.

B coorBercTBun ¢ nynkrom 7 IITD, mpu 3KcCIulyataldd 3JIEKTPOYCTAHOBOK
noTpeOuTeNb TakXKe JODKEH OOECHeUnTh: CONEp)KaHUE 3JIEKTPOYCTAHOBOK B
UCIIPABHOM COCTOSTHUU U UX 0€30IMMaCHYIO IKCIUTyaTallrI0; IPOBEICHUE TEXHUYECKOTO
OOCITy’)KMBaHHSI U PEMOHTa DJIEKTPOYCTAHOBOK B LIENSAX MOJJCP>KAHUS HCIPABHOTO
COCTOSIHMS M 0O€30IacHOM  3KCIUIyaTallMd  3JEKTPOYCTAHOBOK;  HAJIWYUE,
UCIIOIb30BAHUE W IIOAJEPKAHME B  AKTYyaJIbHOM COCTOSHMM TEXHUYECKOU
JIOKYMEHTAIMH1, HEOOXOJUMOM JJIsl SKCILTyaTallK 3JIEKTPOYCTaHOBOK.

B coorBerctBum ¢ nmyHktom 8 IITO 1s HEMOCPEACTBEHHOIO BBINOJIHEHUS
00si3aHHOCTEN MO OpraHM3allMM SKCIUTyaTalud 3JIEKTPOYCTAHOBOK PYKOBOJIUTENb
notpeOutens (3@ HCKJIIOYEHHWEM  WHIUBUAYAIbHBIX  MpeANpUHUMATENEH

1 GU3MYECKUX JIUII) OPraHU3aMOHHO-PACTIOPAIUTEIBHBIM TJOKYMEHTOM Ha3HAYAET U3


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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Yyycia  aJIMUHUCTPATUBHO-TEXHMYECKOrO  TEpPCOHajia  MOTpEeOUTeNss  JIMIO,
Ha KOTOPOE BO3JI0’KEHBI 00SI3aHHOCTH TI0 OPTaHU3aIUH TTPOBEICHHSI BCEX BUIOB paboT
B DJIEKTPOYCTAHOBKaX MOTPEOUTENA (J1ajiee — OTBETCTBEHHBINA 3a DJICKTPOXO3SIHCTBO),
U ero 3amectutens. B ciiydae eciy moTpeOuTeNb, OCYIECTBISIONINN IKCIUTyaTaIHio
AJIEKTPOYCTAHOBKH, SABIICTCA WHIUBUTyaTbHBIM pepuHUMAaTEIeM,
00s3aHHOCTHh TI0 OpTraHW3alMKM JKCIUTyaTallMM JJICKTPOYCTAHOBOK, OpraHU3aIiu
MIPOBEJICHUS BCEX BUOB PabOT B AJIEKTPOYCTAHOBKAX BO3JIAraeTCsl HEMOCPEICTBEHHO
Ha TAKOTO WHANBUIYAJTLHOTO TPEITPHHUMATEIS.

VYyuteiBas TpeboBanus nynkra 8 [1TD, opranuzaiuio npopuiakTUKU MOKapOB
OT DJKCIUIyaTUPYEMOI'0 3JIEKTPOOOOPYIOBAaHUS PEKOMEHAYETCS BO3JIOKUTH Ha
OTBETCTBEHHOTO 32 JJICKTPOXO3IMCTBO WJIM HA MHANBUAYATHHOTO TIPEITPUHUMATEIS,
HEMOCPEACTBEHHO AKCILUTYaTUPYIOIIETO 3JIEKTPOYCTAHOBKH, a ISl (PU3NUECKUX JIUI] —
HEMOCPEACTBEHHO Ha (PU3NUYECKOE JIUII0, IKCILTYaTUPYIOIIEE AJIEKTPOYCTAHOBKH.

B coorBerctBun ¢ myHkTOM 9 ITTO Ha OTBETCTBEHHOIO 3a JJIEKTPOXO35AKCTBO
JOJKHBI OBITH BO3JIOKCHBI TMOJTHOMOYHS M0 OpraHU3AIMK Pa3pabOTKA W BEIACHHUIO
JOKYMEHTAIIMM TI0 BOMPOCAM OPTaHU3alMM HKCIUTyaTallud dJIEKTPOYCTAHOBOK
U ee TMmepecMOTpy (aKkTyalu3aluu); OOECIEUEHUIO BBIMIOJHEHUS PEMOHTA U
TEXHUYECKOTO 0OCTYKUBAHUS JICKTPOYCTAHOBOK.

B cootBerctBum ¢ mynktom 14 IITD, moTpeOuTens MODKEH OPraHU30BaTh U
OCYIIECTBJIATh KOHTPOJb COCTOSHUS €r0 3JIEKTPOYCTAHOBOK, OCHOBAHHBIM, B TOM
quclie, Ha pe3yJbTaTaX OCMOTPOB. BhIsSIBIIEHHBIE IO pe3yJibTaTaM KOHTPOJIS AeheKThl
00OpyIOBaHMsI, YCTPOHUCTB AJEKTPOYCTAHOBOK JIOJDKHBI (PMKCHPOBATHCS B JKypHAJe
ne(eKTOB ¢ OMpeICTICHINEM OTBETCTBEHHBIX 32 YCTPAHEHHUE JIUI] M CPOKOB YCTPAHEHUS
nedeKToB.

B coorBerctBun ¢ mynkrom 23 IITO mnorpedutens TOKEH 00ECIEYUTH
MPOBEJICHNE TEXHUYECKOTO OOCITY)KMBAHUSI H PEMOHTOB 000PYIOBAaHUS U YCTPOMCTB
AIEKTPOYyCTaHOBOK.  OObEM  TEXHHUYECKOro  OOCHYy)KMBaHUSI U ILJIAHOBO-
MPEeNYNPEeIUTEIbHBIX ~ PEMOHTOB  DJIEKTPOYCTAHOBOK  JIOJKEH  OMPENEISThCS
HEOOXOAUMOCTBIO MOJAEPKaHusl UCIIPABHOCTU U oOecrieueHusi 0e30macHo paboThl

JIEKTPOYCTAHOBOK.
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B coorBerctBuu ¢ mnyHkrom 27 IITD y mnorpebutens B OTHOIICHUH
AKCIUTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JOJDKHA OBITh B HAJIMYMM CIEIyHOLIas
TEXHUYECKasi JOKYMEHTALIMS:

CXEMBI AIEKTPUUYECKUX COCAUHEHUN U TEXHOJIOTMYECKUX CHUCTEM, B TOM UYHUCIE
HOpMaJibHbIE (BpEMEHHBIE HOPMAJIbHBIE) CXEMbI DJIEKTPUYECKUX COCAMHEHUMN
AJIEKTPOYCTAHOBOK MOTPEOUTEIIS;

KypHaAJIBI y4yeTa »JJIEKTPOOOOpPYNOBaHUS C TEPEUYHCIEHUEM OCHOBHOTO
ANIEKTPOOOOPYAOBaHUS W C YKa3aHMEM €ro TEXHUYECKUX JaHHBIX, a TaKxke
IIPUCBOEHHBIX EMY UHBEHTAPHBIX HOMEPOB.

B coorBercTBum ¢ myHktom 30 IITD, Bce M3MEHEHHs B 3JIEKTPOYCTaHOBKAX,
BBITIOJTHEHHBIE B MPOLIECCE IKCILTyaTallld, AOLKHBI OTPAXAThCsl HA JIEKTPUUYECKHUX
(TEXHOJIOTMUECKUX, MCHOJHUTENbHBIX) CXeMaX U uepTexax 3a MOAMHUCHIO
OTBETCTBEHHOT'O 3a 3JIEKTPOXO3SIMCTBO C YKA3aHUEM €T0 JODKHOCTH U 1aThl BHECEHUS
WU3MEHEHMUS.

Ha ocHoBammm myHkta 31 IITD  cooTBeTcTBHE  DIEKTPUYECKUX
(TEXHOJIOTMUECKUX) cXeM (uepTexker) (PaKTUYECKUM HKCIUTYaTallMOHHBIM JIOJKHO
MIPOBEPATHCS OTBETCTBEHHBIM 3a JIEKTPOXO3SMCTBO HE PEXe OJHOrO pasza B 3 rona
C OTMETKOM Ha HHX O Jare TMpPOBEPKH, YIOCTOBEPEHHOM €ro MOJIHUCHIO.
[Ipy HECOOTBETCTBUM HJJICKTPUUYECKUX (TEXHOJIOTMYECKHUX) CXeM (depTrexeit)
(haKTUUECKUM JKCIUTyaTallUOHHBIM OTBETCTBEHHBIM 32 JJIEKTPOXO3SUCTBO JOJIKEH
OBITH O0OECIIEUCH MepecMOTp (aKTyaau3alysl) yKa3aHHbIX CXeM (UYepTexeil).

[Tynkt 8 usmenenuit B [P BBomut B Hero HOBBIM MyHKT 17.1 crienyroiero
comepxanusi: «PyKoBOAWTENb OpraHU3allMi OOECIEeUMBAET BEJCHHWE W BHECEHHE
uHopMalM B JKYpHaNl OJKCIUTyaTalldd CHUCTEM MPOTHUBOIMOXKAPHOW 3alUTHI.
Jonyckaerca BeIEHHUE KypHala HKCIUIyaTalli CUCTEM IMPOTUBOIIOKAPHOUW 3allUThI
B AJIEGKTPOHHOM BHJIE.

®opMa BeJIeHHS KypHAJIa SKCIUTyaTalldd CUCTEM MPOTHBOMOKAPHOW 3allUATHI
OIpeNIEISIeTCSl PyKOBOAUTENIEM O0BEKTa 3aIUThI.

C umenbto obecrieueHus Oe3aBapuiHON PabOTHI  AIEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SMCTBO HA OOBEKTE 3alUThl PEKOMEHIYETCS BECTH

JKYpPHaJI, B KOTOPOM YKAa3bIBAIOTCA:


https://docs.cntd.ru/document/565837297#6520IM
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nepedeHb KOHTPOIUPYEMOTO 3JIEKTPOOOOPYI0BaAHUS;

J1aTa MPOBEPKU COCTOSHUS MOKAPHOM 0€30MIaCHOCTH JIEKTPOOOOPYIOBAHUS;

pPE3yJIbTATHI MIPOBEPKH COCTOSHHS €ro MOXapHOW O€30MacCHOCTH, WU3MEHEHUs
COCTOSIHUS TOXKapHOW O€30MacCHOCTH 3JEKTPOOOOPYIOBaHUS IO CPABHEHUIO C
pe3yJIbTaTaMM MPEAbIYILENH IPOBEPKHU;

NPEANPUHATBIE MEphl 1O TOBBIIIEHUIO YPOBHS TMOXKAapHOW O€30macHOCTH
(mpounakTUIeCKue MEPONPUATHUS, TEXHUUECKOE 00CTYKMBAaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia npOUITAKTUIECKUX OCMOTpPOB
AJIEKTPOOOOPYAOBAHMSI OIPENENIECTCS PYKOBOAMUTENEM OOBEKTa 3alluThl. Benenue
KypHasla  NpO(QUIAKTUYECKMX  OCMOTPOB  3JIEKTPOOOOPYIOBAaHUS ~ MOXKET
OCYILIECTBIIATHCS B JJIEKTPOHHOM BUJIE.

OTBETCTBEHHOMY PEKOMEHIYETCSl COCTaBUTh TIpaduK NPOPUIAKTUYECKUX
OCMOTPOB 3JIEKTPOOOOPYAOBAHHUS.

[TepuoguunOCTh MIPOBEICHUS NPOPUIAKTHIECKUX o0cieqoBaHuN
PEKOMEHAYETCS YCTAaHOBUTH B 3aBUCHUMOCTH OT COCTOSHMSI OOBEKTa U CTEIEHH
OTBETCTBEHHOCTH, HO HE pexe | pa3a B rof.

PekoMmeHnyeTcsi MpoOBOAUTH BHEIUIAHOBOE MpOQHIIaKTHUYECKOEe 00CIeI0BaHKE
OTJENbHBIX 3JIEMEHTOB 3JIEKTPOOOOPYIOBaHUSL TOCHE KaXKIOro0 MX PEMOHTa WIH
3aMEHBI.

Pe3ynbTaTel BHEIUIAaHOBOTO 0OCJIEIOBAaHUS 3aHOCATCS B )KYpPHAJI C yKa3aHUEM
IPUYMHBI 00CTIEI0OBaHMSL.

PekomeHnnyercss mnepel NPOBEICHHEM OYEPEJHOTO WJIM  BHEIUIAHOBOI'O
o0ClieZIoOBaHUSI O3HAKOMHTBCS C JAaHHBIMH TPEIBIAYHIEro o0ciaenoBaHus. IJTO
MO3BOJIUT MPOCIEINUTh IUHAMUKY MOKAapPHOH O€30MaCHOCTH 3JIEKTPOOOOPYI0BaHUS U
CBOEBPEMEHHO ITPEAOTBPATUTH MOKAPOOIIACHYIO CUTYALUIO.

B cootBerctBuu ¢ mynkrom 37 I1TO norpeduteneM qoMKHBI ObITh COCTABIEHBI
U YTBEPXKJICHBI PYKOBOJAUTENIEM UM MHBIM YIIOJIHOMOYEHHBIM JIULIOM MOTPEOUTENS -
IOPUIMYECKOro Juia (MoTpeduTeNeM - MHAUBHUAYAJIbHBIM MpEANpUHUMATENIEM WIN
dbu3uyeckuM JUIOM) Tpaduku OCMOTPOB U 00XOJ0B 0O0OpYAOBaHUS, 3aHUN

U COOPYKEHUM 3JEKTPOYCTAHOBOK MOTPEOUTEIIS.
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HenocpenctBeHHO — MPOQUIAKTAYECKUM  OCMOTP  3JIEKTPOOOOPYI0BAHUS
MPOBOJIUT KBAIU(PUIUPOBAHHBIA  CHEIUATUCT OOCTYKUBAIOIIEH oOpraHu3anuu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOXO031UCTBO Ha OOBEKTE.

Bce onepaniuu ¢ snexkTpoobopynoBaHreM (MOHTaX ammapaTroB dJIEKTPUUECKOU
3alUThl, TEPMOUHIUKATOPOB, TEPMOCHUCTEM, MPOPUIAKTHIECKOE OOCIyKHUBaHUE,
PEMOHT, 3aMeHa) JIOJDKHBI MPOBOAUTH  KBATM(PUIIMPOBAHHBIC  CIECIUATUCTHI

00CTYXKUBAIOIIEH OpraHu3aIuy.

3.2. lIpodunakruyeckue MeponpUATHUsI

K mnpodwiraktudaeckuM MEpONPUATHSIM 1O TPEIYIPEKICHUIO IMOXKAPOB
OT 3JIEKTPOOOOPYIOBAHHUS KUJIBIX M OOIIECTBEHHBIX 3/JaHUM CJIEelyeT OTHECTH:

- IEPUOJIMYECKUM KOHTPOJIb COCTOSIHUSI M PpabOTOCIIOCOOHOCTH  alIapaToB
3aIUTHI FJIEKTPUUECKON CETH;

- MPUMEHEHNE TEPMOUHIUKATOPOB U NMEPUOAUYECKUI KOHTPOJIb UX COCTOSTHUS,

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOJINYECKOE MIPOBEJICHUE TETJIOBU3UOHHOMN JUAarHOCTUKH
IKCIUTYaTUPYEMOTO AJIEKTPOOOOPY10BAHUS;

- KOHTPOJIb COCTOSTHUS UCIOJIb3YEMbIX SJIEKTPOIIPHUOOPOB, SIEKTPOIIPOBOJIKH U
AIEKTPOYCTAHOBOYHBIX U3/ICIUH.

Ilpumenenue mepmounouKamopos

Ilepen mnepBUYHOW  YCTAHOBKOM  TEPMOMHAMKATOPOB HA  DJIEMEHTHI
AIIEKTPOOOOPYAOBAHUS HE00X0AUMO COOCTBEHHHKY AJIEKTPOYCTaHOBKH
WIM  DKCIUTyaTUPYIOIIEW  OopraHu3alnuu  pa3pabdoTarb  MPOEKT  MOHTaXa
TEPMOUHMKATOPOB C YKa3aHUEM TOUEK UX MOHTaXXa U TUIIOB.

[IpoekT MOHTaka TEPMOMHIUKATOPOB PEKOMEHYETCS BKIIIOUUTH B MEPEUCHb
OCHOBHOU TEXHHUYECKON JOKYMEHTALNH 3alIUIIAEMOMN 3JIEKTPOYCTAHOBKH.

[IpoekT MoOHTaka TEPMOMHIUKATOPOB CTAHOBHUTCS YAaCThIO IPOEKTHOM
nokymeHTanuu. B coorBercTtBum ¢ myHktoM 2.1 III1P, BBeA€HHBIM TOCTAHOBICHUEM

[IpaButensctBa Poccuiickoit ®epepaunu ot 24 okta0ps 2022 roma No 1885,
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HKCIUTyaTallMIo0 31aHUNA B COOTBETCTBUU C TPEOOBAHUSAMM MPOEKTHON TOKyMEHTAlUU
o0ecreynBaeT pyKOBOJUTENb OPraHU3alUU.

[Ipn nocnexyromeM NOPOBEIEHWH PEMOHTHBIX pabOT €  3aMEHOM
TEPMOMHAMKATOPOB HEOOXOJIMMO OCYIIECTBISTh B COOTBETCTBHM C TPEOOBAHUSIMH,
pa3pabOTaHHOT O MPOEKTa MOHTAXA.

VY cTaHOBKY TEPMOMHAMKATOPOB JOJHKEH MPOU3BOJUTH NIEPCOHAN, TOMYIIEHHBIHI
K paboTe B JIEHCTBYIOIIMX 3JIEKTPOYCTAHOBKAX, UMEIOIINNA HEOOXOIMMbIE 3HAHUS U
HAaBbIKA MOHTaa TEPMOUHIUKATOPOB.

MoHTa)X TEPMOMHIMKATOPOB, CIEAYET IPOU3BOAMTH HA OTKIYEHHOM
JIEKTPOOOOPYAOBaHUM (HAIPUMEP, BHIBEJCHHOM B PEMOHT, IIPU NEPUOAUYECKOM HIIU
BHCIIJIAHOBOM TEXHUYECKOM OOCTYy)KMBaHMM W T.1.) C cobmrogeHuem [IpaBun
10 OXpaHe TpyZAa IPH IKCILUTyaTaluH JIEKTPOYyCTAHOBOK.

TepMOMHAMKATOPHI, PEUMYIIECTBEHHO, CIEIYET pa3MeEIlaTh Ha KOHTAKTHBIX
COEIMHEHUAX U KOHTAKTax pacrpeAesMTeIbHbIX YCTPOICTB; JOMYCTUMO pa3MEIICHHE
Ha KOpIycax HEKOTOPOro 3JIEKTPOOOOPYAOBaHUS, a TAaKXE€ MHBIX JIIEMEHTAX
AJIEKTPOYCTAHOBOK.

TepMonHAMKaTOPHl HEOOXOAMMO pa3MellaTh TaK, YTOObl OHM OBLIM XOPOLIO
BUJHbI TIPU BU3YaJIbHOM KOHTPOJIE COCTOSIHUS TOXapHOW  O€30MacHOCTH
AJIEKTPOOOOPYAOBaHMs, B YAaCTHOCTH, TEPMOUHAMKATOPHBIE HAKJIEHKH CleayeT
pa3melarb TakuM OOpa3oM, YTOObI TEPMOMHAMKATOPHBIE METKH TeMIepaTypHOH
mIKaibl ObUIM  XOPOIIO BUAHBI IPU IPOBEAECHUH BHU3YaJIBHOTO OCMOTpa
AIEKTPOOOOPYAOBAHUS.

[Ipu pa3memieHUH TEPMOMHAMKATOPOB  clenyeT u30eraTb  KOHTaKTa
UX TOBEPXHOCTH C 3JIEMEHTAMM, KOTOpPbIE CIHOCOOHBI BBI3BATH HX IOBPEXKJECHUE
B PE3YJIbTATE MEXaHUYECKOTO BO3CHCTBUS.

[lepen MOHTaXOM TEPMOWMHIMKATOPHBIX HAKJIEEK, HEOOXOJUMO MPOU3BECTH UX
BHEIIHUI OCMOTpP Ha NPEIMET OTCYTCTBHSI MOBpPEXIACHUH. TepMOMHIMKATOPHBIE
METKH TEMIIEpaTypHOM HIKaJbl HAKJIECHKH HE JOJDKHBI UMETh OTMETOK JOCTHKEHUS
HA3HAYEHHBIX TeMIepaTyp (He AOKHO ObITh U3MEHEHUS LIBETA METOK).

Hanecenue TepMOMHAMKATOPOB HEOOXOAMMO MPOU3BOJUTH B COOTBETCTBUHU

C I/IHCTPYKHHeﬁ I10 3KCILTyaTalliu TCPMOUH/IUKATOPA.
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B nporiecce MoHTaxa He T0MyCKaeTCs:

- MEXaHUYECKOE TTOBPEKICHNE TEPMONHINKATOPHON HAKIICHKH;

- HAHECEHWE TEPMOWHIMKATOPOB HA DBJIEMEHTHI  3JCKTPOOOOpYIOBaHMSI,
HAXOJISIITUECS TIO]T HANIPSIKECHUEM;

- pa3MeIlleHHe  TEPMOMHAMKATOPOB B  HEMOCPEICTBEHHOW  OJIM30CTH
OT HarpeBaTeNIbHBIX MPUOOPOB.

B kypHasie ykaspiBaeTcs MECTO HAHECEHHUS TEPMOWHIMKATOpPA, Mpeae
cpabaThIBaHUsI, UCXOAHOE COCTOSIHUE (I[BET, TpayHMpoOBKa W T.I.), AaTa HAaHECEHUS,
CpPOK MCTIOh30BaHUS WM JaTy 3aMEHBI.

CocTosiHUE TEPMOMHIUKATOPOB CJEIYET TPOBEPATh IYTEM BHU3YaJlbHOTO
OCMOTpa 3IEKTPOOOOPYIOBaHUS C COOIIIOIEHUEM TpeOOBaHHM MPaBUJI OXPaHbI TPyAa
(B IEpHO/I BHIMOJIHCHUS TIJIAHOBBIX, BHETNIAHOBBIX OCMOTPOB, B IEPHO]] BBHITIOJTHEHUS
PEMOHTHBIX padoT).

[leproguaHOCTH ocMOTpa AJIEKTPOOOOPYIOBAHHS, 3alUIIEHHOTO
TEPMOWHIUKATOPAaMH,  YCTAHABJIMBACTCS  OPraHU3AIMOHHO-PACTIOPSIATEIHHBIM
JIOKYMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKM  WJIM  OKCIUTyaTHPYIOIIEn
OpraHu3aIUEN.

[Tpu mpoBeAeHNN BU3YAIBHOTO OCMOTpa 0C000€ BHHUMAaHHE CIEIyeT yHeNsiTh
OTCYTCTBHUIO MEXaHUYECKUX MOBPEKICHUN TEPMOUHIUKATOPOB, UX OTKICUBAHUIO UITH
OTCJIaMBaHUIO, CPAOATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHWEM JIsi BBIBOJA OOOPYIOBAHHS B PEMOHT SIBJISIETCS IPEBBIIICHUE
TEeMITepaTyphl SJIEMEHTOB JIEKTPOOOOPYTOBAHMUS.

[TpodunakTuueckre MEPOIIPHUATHS MPEACTaBICHBI B TabIUIE 3.



27

Ipoduiaakruyeckue MeponpusiTust

Taoauma 3

Texunueckue
cpeacTBa

IIpodunakTuueckoe MmeponpusiTue

Pexomenayemast
NMEePUOIUYHOCTH

JeiicTBus Npy O0HAPY’KEHUH HEHCTIPABHOCTH

ABTOMaTHYECKIE
BBIKJTFOYATEIN

Busyanbnslii 0CMOTP.

He nomkHO OBITH AedopMamuu Kopryca, M3MEHEHHS
I[BETA M OIUIABJIEHUS M30JSILMU IIPOBOJOB, CIENOB
neperpeBa (U3MEHEHUs 11BeTa) KOHTAKTOB.

IIpoBepka  CcOOTBETCTBMS  IapaMeTpPOB  ammapara,
YKa3aHHOM B MapKHpOBKE MapaMeTrpaM 3JIEKTPUYECKON
CETHU 110 HAIIPSHKEHUIO U TOKY.

IIpoBepka paboTOCIIOCOOHOCTH.

1 pa3 B 3 mecsua

IIpu oOHapy’KeHUU HEUCIIPAaBHOCTU MPOU3BECTH
3aMeEHy almapara

VYerpoiictBa  3alIMTHI
nuddepeHnnanTbHoro
TOKa

Busyanbnslii ocMOTP.

He nomkHO ObITH AedopManuu Kopryca, M3MEHEHHs
[[BETA M OIUIABJICHUS M30JLILMU IIPOBOJOB, CIEN0OB
neperpena (M3MEHEHHS 1IBE€Ta) KOHTAKTOB.

IIpoBepka  COOTBETCTBMS  IApaMeTpPOB  ammapara,
YKa3aHHOW B MapKHpOBKE MapaMeTpaM 3JIEKTPUYECKON
CETH 110 HANIPSKEHUIO, TOKY, AU PepeHInaIbHOMY TOKY.
[TpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIIKH
«Tect». IIpn Haxkatnu Ha KHONKY «TecT» yCTpOMCTBO
JIOJKHO CpaboTaTh.

1 pa3 B 3 mecsna

[Ipn oOHapy>KeHHH HEUCIPABHOCTU MPOU3BECTH
3aMEHY YCTpOMCTBA

VYerpoiictBa 320U THI
OT JyroBOro mnpo0os
(MCKpeHHsI)

Busyaibnslii oCMOTP.
He nomxHo ObITH aedopmanuu Kopryca, U3MEHEHHUS

[[BeTa M OIUIABJICHUS U30JSIIUM TPOBOJOB, CIEI0B
neperpesa (M3MEHEHHS 11BeTa) KOHTaKTOB.
[IpoBepka  COOTBETCTBUSI  MapaMeTpoB  ammapaTa,

YKa3aHHOW B MapKHpOBKE MapaMeTpaM 3JIEKTPUYECKON
CETH 110 HAIIPSDKEHUIO, TOKY.

[TpoBepka pabOTOCIOCOOHOCTH C TIOMOIIBID KHOIIKH
«Tect» wnnmM npu MNOMOLIM TECTOBOIO YCTPOMCTBA,
BXOZSIIEr0 B KOMIUIEKT INoOcTaBku. IIpu Hakatum Ha
kHOonKy «Tect» ycTpolCTBO JODKHO cpaboTats.

1 pa3 B 3 mecsana

IIpu oOHapy>KeHUU HEUCIIPAaBHOCTU MPOU3BECTH
3aMEHYy yCTpOMCTBa
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Texnnueckue Pexomennyemas .
IIpodpunakTudeckoe meponpusiTue HeiicTBus npu 0O0HAPYKEHHMH HEUCTIPABHOCTH
CpeAcTBa NePHOINYHOCTD
[Ipy BKIIOYEHHM TECTOBOIO YCTPOMCTBA B PO3ETKY
3aIUIAEMON e YCTPOMCTBO TOJDKHO CPadOTaTh.
VYerpoiictBa  3amuThl | BusyanbHbl ocMOTD. 1 pa3 B 3 mecsana | [Ipu oOHapykeHUU HEUCIPABHOCTU MPOU3BECTH

OT MCPCHAIIPAKCHU S

He JOJIKHO OBITH )Ie(bOpMaI_[I/II/I Kopmyca, U3MCHCHUA

[BETa M OIUIABJICHUS W3OJSLIMU TPOBOJOB, CIIEAOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSA  MapaMeTpoB  ammapara,

yKa3aHHOW B MapKHpPOBKE IMapameTrpaM 3JIEKTPHUYECKON
CETH I10 HAIIPSKEHUIO, TOKY.

3aMEHY YCTpOWCTBA

TepMonHIUKaTOPBI Busyanbnslii 0CMOTP. 1 paz B 3 mecsana | Ilpu oOHapyXeHU!U MEXaHUYECKUX

OTCcyTCTBHE MEXaHMUECKHUX ITOBPEKACHUM. MOBPEXICHU I 70071 UCTEYEHUs Cpoka

[IpoBepka CpOKOB 3KCIUIyaTallud TEPMOUHIUKATOPOB B JKCILTyaTalluu MIPOU3BECTH 3aMeHy

COOTBETCTBHUHM C JJOKyMEHTAllMel U3r OTOBUTEISL. TEPMOMHIUKATOPA.

OTcyTCcTBHE U3MEHEHHUS [IBETA TEPMOMHIANKATOPOB. B cirydae W3MEHEHUS LBETA
TEPMOMHINKATOPAIIPOU3BECTH  ACHCTBUA IO
pazmeny 4.3  HAcTOSIIMX  METOAMYECKUX
PEKOMEH AU,

TepmocucteMsl BusyanbHbIil 0cMOTD. 1 pa3 B 3 mecsna | Ilpu o0HapyXeHU! MEXaHUYECKHX

OTcyTcTBHE MEXaHUYECKUX TOBPEXKACHUN JaTUNKOB. MTOBPEXKICHUN U HCTEYEHUs CpoKa

IIpoBepka  CpOKOB  O3KCIUIyaTaluM  JaT4YUKOB B 9KCILTyaTalluy IPOU3BECTH 3aMEHY JaTYUKOB.

COOTBETCTBHUHM C JOKyMEHTALEH U3r OTOBUTEIIS.

OtcyTcTBHE W3MEHEHUS 1BEeTa OIJIaBJICHUH,

nedopMarvu.

TennoBuznoHHas IIpoussectu TEMJIOBU3UOHH YO nuarnoctuky | He pexe 1 paza B | Ilo pe3yibTaram TEMJI0BU3UOHHOT O
JIMAarHOCTUKA JKCILTyaTHPYEMOT O 3JIEKTPOOOOPYIOBAHUS B roj 00CIIeIOBaHUS COCTABIISIETCS TPOTOKOI.

COOTBETCTBMM C [6] winM Jpyrod aTrTecTOBAaHHOMN
METOIUKON TEIIJIOBU3MOHHON TUATrHOCTHKH.

ITpoToKON HOMKEH COAEPXKATh CIETYIOILYIO
nH(pOpMaIHUIO:
- HAUMCHOBAHUEC n
HUCIIOJIHHUTCIIA,

azpec  OpraHU3aluu-
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Texuunueckue
cpeacTBa

IIpodpunakTudeckoe meponpusiTue

Pexomennyemas
NEePHOANYHOCTD

HeiicTBus npu 0O0HAPYKEHHMH HEUCTIPABHOCTH

-HOMEp JIMIEH3UHM W  aKKpeOUTaluh Ha
MPOBENICHHE JAHHOTO BUIA PadOT C yKa3zaHHEM
JaThl  BBIJAYM, PETUCTPAIMOHHOTO HOMEpA,
HAaWMEHOBAHHUS OpPraHa BBIJABIIETO JIMIICH3UIO U
MIPOBOIMBIIIETO AKKPEAUTAIIHNIO, CPOKA ACHCTBUS;
-HOMEp OT4YeTa, HOMEp OJK3eMIUIsipa U JaTy
(cpokm) mpoBenieHUs pabOoThI;

- HAMMEHOBaHUE 00CIIEIOBAHHOTO O0EKTa H €ro

aapec;

- CIIUCOK U CIIOJHUTENEN c yKa3aHueM
KBaJIM(DUKALINY;

- IEpEYEHb CpencTB MU3MEpPEHU I

UCMOJb30BAaHHBIX  MpPU  OOCIEAOBaHUHU, C
yKa3aHHEM JIaThl IOBEPKH;

-1enbp oOcienoBaHus (ompezeneHne MoKapHOou
OMacHOCTH) U 0OBEKTHI oOcnenoBaHus (yKa3aTh
Kakoe AIIEKTPOOOOPYIOBAHNE 3IaHUS
MO/IBEPrajoch 00CIEeIOBAHUIO);

- XapaKTepUCTUKH  OOBEKTOB  OOCIENOBaHHS

(cocrostHME 3JIEKTPOOOOPYI0BaHMUS,
HanpsHKEHUE, TOK HATPY3KH U T.J.);

- pe3yJIbTAThI o0cenoBaHus (cTeneHb
nedexTHOCTH (moxxapHoit OIMacHOCTH),

TEPMOTrpaMMbl U COOTBETCTBYIOIME MM
dboTon300pakeHHsI, CIHCOK  JIe(PEKTOB IO
CTEIIEHU UX MOYKapHON OMAaCHOCTH).
ConepxaHre MPOTOKOJIA MOXKET JOMOJHITHCS B
3aBUCUMOCTH OT 00CIeayeMoro o0beKTa.
PazpuBmmecs  gedgextel W JgedeKThHl  Ha
HAYQJILHOW CTaJUM DPAa3BUTHS PEKOMEHIIOBAHO
YCTpaHSATh B XOJI€ TIJIAHOBOTO OTKIFOYCHHUS
AIIEKTPOOOOPYIOBAHUSL.
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Texnnueckue Pexomennyemas .
IIpodpunakTudeckoe meponpusiTue HeiicTBus npu 0O0HAPYKEHHMH HEUCTIPABHOCTH
cpeacTBa NepHOANYHOCTh
B cnydae oOHapyxeHHS 30HBI ¢ aHOMAlIbHBIM
MO’KapOOMAaCHBIM TOBBIIICHUEM TEMIIEpaTy bl
MpOM3BECTH  JAelicTBUA 1o  pasgeny 4.3
HACTOSAIIMX METOIUYECKIX PEKOMEHJAIUH.
OKCIlITyaTupyeMble BusyanbHblit OCMOTp 3JIEKTPONpUOOpOB u | Ilepen kaxaeim | [Ipy oOHapyXeHMM HEMCHPABHOCTU BBIBECTH
AIIEKTPOIIPUOOPHI U | BJIEKTPOYCTAHOBOYHBIX  M3ZENIUH (371eKTpUY ECKUX BKJIIOYEHHEM puOOp U3 IKCIUTYaTaLUH.
AJIEKTPOYCTAHOBOYHBIE | PO3ETOK). anektpornpudopa | [IpousBecTu peMOHT MUJIM 3aMEHY HEHCIIPaBHOTO
U3JIEHs He nomxHo ObITh nedopmanuu Kopmyca, U3MEHEHHUS U BO BpeMs AJIEKTPOOOOPYAOBAHMUSL.
I[BETa W OILIABJICHMUS M30JLSILUMU IPOBOAOB U IIHYPOB | OKCIIyaTaluu

MUTAHUA, (M3MEeHEHHUsT  IBETa)
KOHTAKTOB.

He momkHO OBITH TMOBPESKICHHUS H3OJISAIHAN MUATAOIIUX
MIPOBOJIOB U IIIHYPOB MTUTAHHUS.

Po3eTkn nMOMKHBI OBITh HANEKHO 3aKpEIUICHBI, HE
JNODKHBI ~ MMETh  OIUJIABICHUH W MEXaHHYECKUX
MTOBPEXKICHUM.

[IpoBepka COOTBETCTBHS MapaMETPOB DIIEKTPOIPUOOPA,
yKa3aHHOW B MapKUPOBKE MapaMerpaMm >3JIEKTPUYECKOM
CETHU IO HAIPSHKEHUIO U TOKY.

Hcnonp3oBaTh 3eKTponpuOOp MO HA3HAYEHHIO B

COOTBETCTBHMM C MHCTPYKLHEH 1O KCIIyaTalMH.

CJICO0B  II€perpeBa
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Koumpone cocmoanus cucmemul 3a3emnenus

B mnpouecce skcrutyaTauuv 3JIEKTPOYCTAHOBOK BO3MOXHO BO3HHUKHOBEHUE
HEHCIIPABHOCTEN M aBaPUMHBIX CUTYALMH, IPUBOIAAIIMX K TOKOBBIM yTedkaMm. B 3ot
CBSI3U, B KaXJOM JOME JIOJDKHBI BBITIOIHSATHCS 3allIUTHBIE MEPONPHUATHS, OJHUM W3
KOTOpPBIX SIBIIAETCSI KOHTYp 3azemiyieHUs. OH oOecreuuBaeT 3allluTy JroJed OT
MOPaXEHUS DIEKTPOTOKOM, a IPUOOPHI U 000PYAOBaHUE OT TIEPETA0B HAMPSIKECHUS.
KoHTyp 3a3emiieHHs, MOXET YCTaHaBIMBATbCS OTAEIbHO WJIM COBMECTHO C
YCTPOMCTBAMHU 3AIIMTHOTO OTKJIIOYEHHS. KOHTyp 3a3emieHHsi MOHTHUPYETCS B
coorBeTcTBUU € [TYD.

B cootBercTBuM ¢ [1YD nis neneil opranu3alni KOHTYpa 3a3€MJIEHUS MOXKHO
BOCIIOJIB30BAThCA E€CTECTBEHHBIMU 3a3€MIIUTEISIMUA, HAIPUMEDP, PACIIOI0KEHHBIMU
PAIOM METAUTMYECKUMU U KEJIE300€TOHHBIMU KOHCTPYKIUSMU. bonbIinas 4acth Ux
MOBEPXHOCTH JOJDKHA KOHTaKTUpoBaTh C TpyHTOM. B cBowo ouepeas, IIYD
YCTaHABJIMBAET, UYTO M3JCIHUS U3 KEIe300€TOHA, HAXOJSAIIMECs IO HANpsKEHHUEM,
TpyOONPOBOABI IS TPAHCHOPTUPOBKU TOPIOYMX BEIIECTB, TPYObl KaHAIM3AMHU U
OTOIUJIEHUS HE MOT'YT IPUMEHSTHCS B KOHTYPE 3a3€MJICHHSI.

3anpemaercss yCTaHaBJIMBATH 3a3€MJICHUE B KAMEHHCTBIX WIA CKaJbHBIX
IPYHTax, TMOCKOJbKY OHM SBJISIFOTCS MPOBOAHUKAMU TOKa U OOJAJAIOT HU3ZKUM
CONPOTHUBIICHUEM.

HckyccTBeHHBIE 3a3eMIIMTENN MPEACTABISAIOT COO0M CHUCTEMY METaUIMYeCKUX
KOHCTPYKIIHH, pa3MEIIEHHBIX B 3eMJI€, Ha OMPEICIICHHBIX PACCTOSHUIX MEXIY COO0M
Y HE3HAYUTEIHHOM YAAJIIEHUU OT OOBEKTa 3aIUTHI.

JIns M3roTOBIIEHHMS MCKYCCTBEHHBIX 3a3€MIIUTENIEH IMPUMEHSIIOTCS: KPYTJIble
NPYTKH, TPYObl PA3HOTO CEUEHUS W Yrojku. B HOpPMaTUBHBIX JOKYMEHTax
OIIPENENAETCS. MUHUMAIBHO JOMYCTUMOE CEUYEHHUE 3a3€MIIMTEIEH, KOTOPOE TOJDKHO
VUUTHIBAThCA TPU BBIOOpEe MarepuanoB. Tak, Jyisl MpyTa, OIMHKOBAHHOTO ATOT
apaMeTp COCTaBiIsieT 6 MM2, JUIs TIpyTa U3 0OBIYHOIO YepHOro MeTamia — 10 MmM?, a
JUISL TIPAIMOYTOJIBHOTO ITpoKarta — 48 Mm?. CTEHKH TPyO WIIK HOJIKK CTaJbHBIX IIPOKATOB
BBIOMPAIOTCS ¢ MUHUMAIBHOW TOJIITUHON 4 MM.

3a0uThIe ANEKTPOJbI COSAUHSIIOTCS MEXIY COOOM TOHKOM CTallbHOM MOJIOCOM,

TOJIIIUHON HE MeHee 4 MM.
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3anpemiaercss HMCHOAb30BaTh B KAaueCTBE 3a3¢MIIIOIIMX IPOBOJHUKOB U
3a3eMJuTeNned MpoQUIbHYIO apMaTypy. JTO CBSI3aHO C KaJIEHBIM HAapyXHBIM CJIOEM,
UMEIOIIMMCSI BO BCEX M3ACTUSAX JTOro THMa. B pe3ynpTare, Hapymaercs
pacripeiefieHle TOKa IO CEYEHHWIO, a MPOLECC OKWUCICHUS MPOUCXOAUT HAMHOTO
owIcTpee.

CoenvHeHue JeTajied M3 TMpoKara YEPHOrO METaula OCYIIECTBIISETCS
C nmomol1Isio cBapku. CTanpHas MOJ0ca MPUBAPUBACTCS K KOHIIAM 3a0UTHIX B 3€MJIIO
amekTpogoB.  He  momyckaercs — MCHOJB30BaHHE  OONTOBBIX  COSAMHECHHIA,
T.K. OHU OBICTpO OKHCIAIOTCS. B pe3ynbTaTe, KOHTAKT TEpSETCA, M 3a3eMIISIOIIMIMA
KOHTYp HauuHaeT padotaTh Hed(hdexTuBHO. [10 OKOHUAHMU BCEX CBAPOYHBIX PadOT
MecTa CBapKH 00padaThIBalOTCs CHEIHATbHBIMA aHTUKOPPO3UHHBIMU cocTaBaMH. J{Jist
ATHUX IEJIeH HEJb3s HCTIONIb30BaTh KPAcKy, MOCKOIbKY OHA HapyIIaeT CBSA3b METaslia C
3eMJIeH U CUCTEMa 3a3eMJICHHS He OyIeT padoTaTh.

Henb3s mpon3BOANTH OKpacKy 3a3eMJIMTENCH WM HAHOCUTh HAa HUX JApPYrHe
HOKPBITHSI, CIIOCOOCTBYIOIIME CHUKEHHIO MPOBOAMMOCTH. OIHAKO MOJA JIEHCTBUEM
KOPPO3UM TOJIIIMHA CTAJbHBIX JleTalleldl MOCTENeHHO cHukaeTcs. [loaToMy ceuenue
AJIEKTPOJ1a TOAOUPAETCS C OMPEICICHHBIM 3armacoM. Takum 00pa3oM, 00eCTieunBaeTCs
JIOCTATOYHO MPOAODKUTETIhHAS IKCIUTyaTalHsi KOHTYpa 3a3€MJICHHUS.

Ecim  koHTYp 3a3emiieHMs J0Ma COEAMHSETCS C  KOHCTPYKLHUSMH,
pAcIoNIOKEHHBIMU B YCIIOBUSIX arpeCCUBHOM CPeJbl, OHU JTOJKHBI ObITh 3aIIUIICHBI
CHELMATIbHBIM MTOKPHITHEM.

CyiecTByroT HaOOPbI 3a3eMIIMTENEN 3aBOICKOT0 U3TOTOBJIEHUS, COCTOSIIUE U3
HEIbHOTAHYTHIX IITHIPEH, TOKPBITHIX MEBIO.

Bce 3azemutsitoniue npoOBOJHUKH MOAKIIOYAIOTCA K €IMHON IIMHE 3a3€MJICHHUS,
ucrnojp3yemMon i komMmytauud. Cama IIMHA SIBISIETCS OJHHMM U3 DJIEMEHTOB
pacrpenenuTeN-HOTO KT U 3aKPETUISIeTCS] HEMOCPECTBEHHO Ha €ro CTEHKE.

JI71s OHOM rapaHTUH PEKOMEHAYETCS BbI3bIBATh CIIELUAINCTOB, OHU JIOJIKHBI
COCTaBUTh aKT MPoBEepKU. OTBETCTBEHHOCTH 3a BBIIOJIHEHHBIE PAOOTHI HECET TOJIBKO
UCTIOJTHUTEITb.

BBITOBBIMH 3JIEKTPOM3MEPUTEIBHBIMU MPUOOpaMu 3aMepUTh 3(P(HEKTUBHOCTD
3a3eMJICHUS HEBO3MOXKHO, HAJ0 WMETh COBPEMEHHBIC JJIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKNEC BO3MOKHOCTHU KOTOPBIX AAaOT BOSMOKHOCTL 3aMCPATb TAKNC JaHHBIC.
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JI71s1 94acTHBIX IOMOB COIIPOTUBIIEHUE TOKA HE MOKET IIpeBbIaTh 4 OM.

[IpaBuna TEXHMUYECKON OSKCIUTyaTalluu »3JEKTPOYCTaHOBOK IMOTpeOUTENeH,
yrBepkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycranaBiuBaroT
clieyrolre TpeOoBaHMs K 3a3€MJIISIOIIUM YCTPOMCTBAM U UX PO(UIAKTHKE:

- 3a3eMJISIIONIME  YCTPOMCTBA JIOJDKHBI  COOTBETCTBOBATh  TPEOOBAHUSIM
rOCYIapCTBEHHBIX  CTAHJApTOB,  IPAaBWI  yCTPOMCTBA  BJIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M IPAaBUJI M APYTMX HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB,
o0ecreunBaTh yCI0BHUS O€30MaCHOCTH JIIO/IEH, FKCILTyaTallUOHHBIE PEXKUMBI PA0OTHI U
3alIUTY 3JIEKTPOYCTAaHOBOK;

- NPUCOEIMHEHUE 3a3eMJBIIOIIMX IPOBOJAHMKOB K  3a3€MIIUTENIO U
3a3eMJISIOLIUM KOHCTPYKLHUSAM JODKHO OBITH BBIITOJHEHO CBapKOHM, a K TJIABHOMY
3a3eMJISIONIEMY 3KHMY, KOpIycaMm amnmaparoB, MalivH U omnopaMm BJI — 60nToBsIM
coequHeHneM (Uil  OOecriedYeHHs] BO3MOYKHOCTH MPOM3BOJCTBA HW3MEPEHUN).
KoHTakTHBIE CcOe€IUHEHUS JOKHBI OTBEYaTh TPeOOBaHUSAM TOCYAapCTBEHHBIX
CTaH/IapTOB;

- OTKpPBITO MPOJIOKEHHBIE 3a3eMJISIOLIUME TMPOBOJHUKU JOJDKHBI  OBITh
MPeI0XPaHEHbI OT KOPPO3HH U OKpPAIIEHbI B YEPHBIN 1IBET;

- s OmpelesieHuss TEXHUYECKOTO COCTOSHUS 3a3EMIISIIOLIEr0 YCTPOMCTBA
JNOJDKHBI ~ TIPOBOJMTHCS  BHU3YaJIbHBIE  OCMOTPBI  BHUIAUMOM  4YacTH, OCMOTPBI
3a3eMJISIIOLIETO  YCTPOMCTBa C BBIOOPOYHBIM BCKPBITUEM TPYyHTa, H3MEPEHUE
NapaMeTPOB 3a3E€MJISIOIIETO YCTPOMCTBA B COOTBETCTBHM C HOPMaMH HCIBITAaHUS
AJIEKTPOOOOPYAOBaHMS;

- BU3yaJIbHbIE€ OCMOTpPBI BUJIMMOM 4acTH 3a3€MJISIFOIIETO YCTPOMCTBA JOJKHBI
IPOU3BOAMUTHCS IO TrpaduKy, HO HE pexe | pa3a B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3siictBo  [lorpeOurenss wiM  paOOTHUKOM, UM  YIIOJHOMOYEHHBIM.
[Ipy ocMOTpe OLEHMBAETCS COCTOSIHUE KOHTAKTHBIX COCIUHEHUN MEXKIY 3alllUTHBIM
IPOBOJHUKOM M OOOpYIOBaHUEM, HaJIMYHW€ AHTUKOPPO3UOHHOTO IMOKPBITHS,
OTCYTCTBUE OOPBIBOB;

- I ONpeleeHUs] TEXHUYECKOTO COCTOSHHS 3a3€MIISIIOLIETO YCTPOMCTBA
B COOTBETCTBUM C HOPMaMH HCIBITAHUM  3JIEKTPOOOOPYIOBAHUS  JOJDKHBI
MIPOU3BOJIUTHCS:

HU3MCPCHUC COIMPOTHUBICHUA 3a3CMIIAIOIICT O yCTpOfICTBa;
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U3MEepeHre HANPSHKEHUS TPUKOCHOBEHHUS (B DJIEKTPOYCTAaHOBKAX, 3a3eMJIISIOIIEE
YCTPONCTBO KOTOPBIX BBHIMOJHEHO IO HOPMaM Ha HaMNps>KeHHUE MPUKOCHOBEHUSA),
MPOBEpKaA HaJINY U LETIH MEXKTY 3a3EMIISFOIIUM YCTPOMCTBOM
Y 3a3€MJIEMBIMHU DJIEMEHTAMM, a TAKKE€ COCIMHEHUN €CTECTBEHHBIX 3a3€MJINTEIICH
C 3a3€MJISIFOLIMM YCTPOMCTBOM;

M3MEPEHHE TOKOB KOPOTKOTO 3aMBIKAaHUS JJIEKTPOYCTAHOBKH, IIPOBEPKA
COCTOSTHUS TPOOMBHBIX TPEIOXPaHUTENICH;

U3MEPEHUE YAENBHOTO CONPOTUBJIEHUS TPYHTA B palOHE 3a3€MJIIOLIETO
YCTPOWCTBA;

- MU3MEPEHHsS I[ApaMETPOB 3a3€MJISIIOIIMX YCTPOMCTB - COIPOTUBIICHUE
3a3€MJISIIOIIETO YCTPOMCTBA, HANIPSKEHNE NMPUKOCHOBEHHSI, IPOBEPKA HAIMYMS LENU
MEXKY 3a3€MJIMTEISIMU U 3a3€MJIIIEMBIMU JIEMEHTAMU - TIPOU3BOMISATCS TAKXKE MOCIIE
PEKOHCTPYKIIMM M  pPEMOHTa 3a3€MJBIIOIIMX YCTPOWCTB, Mpu OOHAPYKEHUU
paspylleHUusT WA [EPEKPhITUS  U30JTOpoB  BJI  aiekTpuueckonm  Qyrou.
[Ipn HEOOXOAUMOCTH MOJDKHBI TMPUHUMATHCS MEPHI IO JOBEJCHHUIO TMapamMeTpoB
3a3€MJBIIOLIUX YCTPOUCTB 10 HOPMATUBHBIX;

- IIPU UCIIOJIb30BAHUU B DJIEKTPOYCTAHOBKE YCTPOUCTB 3alIUTHOI'O OTKIIFOUECHUS

(mamee - Y30) nomkHA OCYIIECTBISTHCS €ro TMPOBEPKA B COOTBETCTBUHU C
pEKOMEHAANSAMU 3aBOJIa-U3TOTOBUTETIS u HOpMaMH UCTIBITAHU T
AIEKTPOOOOPYIOBAHUS.

Buvibop kaoeneii

B coorBercTBMM CO  CTAaTUCTUKOWM  OCHOBHOW MPUYHUHOM  IIOKApOB
OT DJIEKTPOM3ACIUN SBISAIOTCS AnekTpuueckue kademu. [loatomy, s obecneyeHus
MOKapHOM 6€30MaCHOCTH, HEOOXOAMMO MPABUIILHO BHIOMPATh KaOEIbHbBIC U3IENHS 110
TUITY UCTIOJIHEHUS U CEUCHUIO TOKOMPOBOISIIIINX JKHUJI.

[Tpu BEIOOpE THIIA UCTIOJIHEHUS KaOemnel sl 00BEKTOB Pa3InyHOr0 Ha3HAYCHUS
MOXXHO BocmoJsib3oBaThesi TpeboBanusimu ['OCT 31565-2012, B cooTBETCTBUU
C KOTOPbIM B HOPMATHMBHON JTOKYMEHTAIlMM Ha KaOellbHOE M3JeNIUe JIOJKHA OBITh
yKazaHa oOJacTh €ro MPUMEHEHUS C YYEeTOM IIoKa3zaTele OMacHOCTU W THIa
uCroiHeHusa. B maHHOM craHmapre mnpuBeneHa Taonuia «lIlpeuMyriiecTBeHHBIC
00JIaCTH TPUMEHEHMS KaOeIbHBIX H3JCIUA C Yy4eTOM HX THUIA HUCIIOTHEHUS

npeAcTaBiieHHas B Tabymile 4.
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Taoauna 4

IIpeumyniecTBeHHbIE 00/1ACTH IPUMEHEHHSI Ka0eJIbHbIX U3/1eJIMi C

Y4€TOM UX THIIA UCITOJTHCHUSA

Krace
Tun ucnonHeHus N
S — MTOKaPHOM [peumyrecTBeHHAs 00JIACTh MPUMCHEHUS
OMAaCHOCTH
Bbe3 0003HaueHus 01.8.254 Jist OMTHOYHOM MPOKIIAAKA B KAOCTBHBIX COOPYKCHUSIX U TIPOU3BOICTBEHHBIX
TOMEIeHUAX. [ pymmoBast mpoKIagKa pa3perraercsi TOIbKO B HAPYKHBIX
QJICKTPOYCTAaHOBKAX U MPOU3BOJACTBEHHBIX IMOMCIICHUAX, I'/IC BO3MOXKHO JIUIIb
NEePHOINYECKOe MPUCYTCTBUE 00CTYKHUBAIOIIIETro NepCoHaa, IPH STOM
HGO6XO}II/IMO IMPUMECHATH HaCCI/IBHy}O OFHe3aH_II/ITy
Hr(A F/R) IMa.8.2.5.4 | Jlns npokiaaky, C y4eToM oobeMa roproueii Harpy3ku kabernei, B OTKPBITBIX
Hr(A) 11168254 |KaOEnbHBIX COOPYKEHUSX (ICTAKAIAX, TANIEPESX) HAPYHKHBIX
ur(B) .825.4 AJIEKTPOYCTAHOBOK
ur(C) [13.8.2.5.4
ur(D) 14.8.2.5.4
Hr(A F/R)-LS IMla.8.2.2.2 | lns mpoxmnanku, ¢ yueToM oObeMa roproueii Harpy3ku kKabenei, Bo
Hr(A)-LS 11168222 |BHYTPEHHHX JIIEKTPOYCTAHOBKAX, & TAKKE B 3/[AHUSX, COOPYKEHUSX H
ur(B)-LS D822 3aKPBITHIX KAOEMbHBIX COOPYKEHUIX
ur(C)-LS 113.8.2.2.2
ur(D)-LS 114.8.2.2.2
ur(A F/R)-HF IMa.8.1.2.1 JIist mpoKJIaKy, ¢ y4eToM 00beMa roprodeil Harpy3ku Kadesei, Bo
ur(A)-HF I116.8.1.2.1 |BHYTpPEHHHX JIEKTPOYCTAHOBKAX, a TAKXKE B 31aHUSIX U COOPYKEHUAX C
Hr(B)-HF M.8.12.1 MAcCCOBBIM MTPEOBIBAHUEM JIFO/ICH, B TOM YHCJIE B MHOTO(YHKIIMOHATBHBIX
(C)-HF H3.8. ) '2'1 BBICOTHBIX 3/IaHUSX U 3[aHUAX-KOMIUIEKCaxX
ur(C)- .8.1.2.
Hr(D)-HF [14.8.1.2.1
Hr(A F/R)-FRLS [Ma.7.2.2.2 | dns NpokJIajkH, C y4eToM o0beMa roprodell Harpy3ku kaoeneii, B cucremax
HF(A)-FRLS H167222 HpOTHBOHO)KapHOﬁ 3alIUTHI, a TAKKE APYIUuX CUCTEMAX, KOTOPLIC JOJIKHBI
ur(B)-FRLS 27222 COXpaHsATh pabOTOCIIOCOOHOCTD B YCIOBUSX TOXKapa
ur(C)-FRLS 113.7.2.2.2
ur(D)-FRLS [14.7.2.2.2
Hr(A F/R)- FRHF Mla.7.1.2.1
Hr(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 2.7.1.2.1
ur(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 14.7.1.2.1
Hr(A F/R)-LSLTx Ma.8.2.1.2 | Ans npokaaku, ¢ y4eToM o0beMa roproyeid Harpy3ku KadeseH, B 37aHusIX
Hr(A)-LSLTx I116.8.2.1.2 |A€TCKUX NOIIKOJIBLHBIX U 00pa30BaTENbHBIX YUPEKICHUH,
Hr(B)-LSLTx M.82.12 CICIIHATM3UPOBAHHBIX JIOMAX IMPECTAPENbIX U HHBAIHIIOB, OOJIBHUIIAX, B
B CHATLHBIX KOPITycax 00pa30BaTeNIbHBIX YUPSKIACHUH HHTEPHATHOTO THIIA U
ur(C)-LSLTx 113.8.2.1.2 JETCKHX YIpEskIeHHit
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTx IMa.8.1.1.1
Hr(A)-HFLTx I116.8.1.1.1
ur(B)-HFLTx m.8.1.1.1
ur(C)-HFLTx I13.8.1.1.1
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Knacc
Tun ucnionueHus .
MOKapHOU [MpenmymiecTBeHHast 00J1aCTh TPUMEHEHUS
Ka0eJIbHOTO M3/IeNus
OMACHOCTH
ur(D)-HFLTx [14.8.1.1.1
Hr(A F/R)-FRLSLTx |[11a.7.2.1.2  |Jlns mpokiajku, ¢ yueToM 00beMa roproueii Harpy3Ku kadene, B CHCTeMax
Hr(A)-FRLSLTx [116.7.2.1.2 | mpOTHUBOMOKAPHOH 3aIUTHI, a TAKKE B IPYTUX CHCTEMax, KOTOPBIC JTOJIXKHBI
Hr(B)-FRLSLTx I12.7.2.1.2 COXpaHsATh pabOTOCIIOCOOHOCTD B YCJIOBUSX T10XKapa, B 3AaHUSIX JIETCKUX
Hr(C)-FRLSLTx I13.7.2.1.2 JIOIIKOJILHBIX 00pa30BaTeIbHBIX YUPEKICHUH, ClICIIMAIN3UPOBAHHBIX JOMaX
ur(D)-FRLSLTx 4.7.2.1.2 MIpecTapelbiX 1 HHBAINAOB, OOJILHUIIAX, CIIAIBHBIX KOPITycax
Hr(A F/R)-FRHFLTX | la.7.1.1.1 00pa3oBaTeNbHBIX YUPEKICHNH HHTEPHATHOTO THIIA U IETCKUX YIPEKACHUN
Hr(A)-FRHFLTx I116.7.1.1.1
Hr(B)-FRHFLTx I12.7.1.1.1
Hr(C)-FRHFLTx I13.7.1.1.1
Hr(D)-FRHFLTx I14.7.1.1.1

Ha s51ekTpoycTaHOBKY U 3JIEKTPUYECKUE LIETH KUJIBIX U OOLIECTBEHHBIX 3/JaHH
B TOPOJIaX U CENbCKUX HACEJICHHBIX MYHKTaX HOMHUHAJIbHBIM Hanpsbkenuem 10 1000 B
NEPEMEHHOr0 TOKa pacrhpoctpanstorcess TtpedoBanusa CII 256.1325800.2016,
B COOTBETCTBHH C KOTOPBIM:

- BHYTPEHHHUE D3JIEKTPUYECKUE CETU JIOJDKHBI OBITh HE PacHpOCTPaHSIOIIUMHU
TOPEHUE W BBINOJHATHCA KalelIs MM M TPOBOJAAMHU C JKWIAMH W3 MEIU WU
aTIOMUHHEBBIX cruiaBoB Mapok 8030 u 8176, mmHONpoBOAaMU ¢ MEAHBIMU IIMHAMHA
B cootBercTBUM ¢ TpedoBanusimu IIYD, 'OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takxke TpeOOBaHUSIMHU DJJIEKTPO- M TIOKApHOU
0e30MacHOCTH;

- CEYEHHsI TOKOMPOBOMSIINX MEIHBIX KWJI U KU1 U3 ATFOMUHUEBBIX CILJIABOB

mapok 8030 u 8176 nomkHbI OBITH HE MEHEE YKa3aHHBIX B Ta0mnuLe J;

Tadauna 5
Ce4yeHusl TOKONPOBOASANIAX MEIHBIX KU U KUJI U3 AJTIOMHUHHEBBIX CILIABOB
mapok 8030 u 8176

Haumensliee ceueHre TOKOMPOBOIAIINX KHIT
xabeJeil ¥ IPOBOIOB, MM>
HanmeHoBaHue nuHUM
MEIHBIMU KUJIaMU U3 aTFOMUHHUEBBIX
KUJIAMU criaBoB mapok 8030 u 8176
JIuHUYM TPYNIOBBIX CETEl OCBEIIEHUS 1,5 2,5
JIuHUYM TPyNIOBBIX CETEN PO3ETOK 2,5 4,0
JIuHUY OT 3TaXKHBIX 10 KBaPTUPHBIX 2,5 4,0
IIMTKOB U K PACICTHOMY CUETUUKY
JIuHUM pacnpenenuTeNbHON ceTn 4,0 6,0
(cTosIKM) 711 MUTAHUSL KBapTHP
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- IpY COEIMHEHUU MPOBOJHUKOB C KUAJIAMH W3 aJTIOMUHUEBBIX CIIJIABOB MapOK
8030 m 8176 ¢ »BIEKTPOYCTAaHOBOYHBIMU W3ACIUSAMU, allapaTamMu 3allUThl U
CUCTYMKAMHU PEKOMEHJIYETCSl HCIOJIb30BaTh COCIUHUTENIbHBIE YCTPOMCTBA B
coorBerctBUU ¢ TpedoBanusamMu ['OCT 31604 ans koMMyTalid TPOBOJHHUKOB H3
ATFOMUHUEBBIX CIUIABOB C KOHTAKTAMH JIJIs1 IPOBOJHUKOB U3 MEJIH.

Jnst o0ecrieueHus HaJIC)KHOCTH KOHTaKTHBIX COCIMHEHU N B
pacnpeneUTeNIbHbIX KOpoOKax cienyer OCYILIECTBIISATh COCIMHEHUE
TOKOIMPOBOMSIIIMX KWJI U3 CIUIaBOB amtoMuHus mMapok 8030 u 8176 mpu momomiu
BUHTOB WJIHM AJIFOMUHUEBBIX T'MJIb3, METOJIOM OIPECCOBKH WIIM UCIIOJIb30BaTh CBAPKY.

[Ipy MOHTake OTBETBIJISIEMBIX KaOenel C KWJIaMH U3 aJIFOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 1OIKHBI IPUMEHSATHCS CKUMBI C OLIMHKOBAHHBIMUA KOHTAKTaMHU.

[Ipy BBINOJHEHUM COEAMHEHUM B AJIEKTPOMPOBOAKAX C TOKOMPOBOISIIIMMU
KUJIaMH U3 CIUIaBOB aimtoMuHus Mapok 8030 u 8176, eciiv TUIN 3JIEKTPOYCTAHOBOYHBIX
U3JIETNI  CONEPKUT MEJHBIE WIM JIATYHHBIE KOHTAaKThI, JUIsi oOecreyeHus
CTAaOMJIBHOCTH KOHTAKTHOT'O COEAMHEHUS CIIEYeT MPUMEHSITh JICKTPOIPOBOISIINE
CMAa3KH.

Menp uMeeT Jy4ylyr0 MPOBOAUMOCTb, MO CPABHEHUIO C ATOMUHUEM, 4YTO
00€eCIeunBaET IPU MEHBIIIEM CEYEHUHU OOJIBIITYI0O MAaKCUMAIbHYIO TOKOBYIO HAarPY3KYy.

MenHplii TPOBOJTHUK MEHBIIIE MOABEPraeTCsl OKUCICHUIO U CIIOCOOEH J10JT0e
BpEMS COXPAHATh KAueCTBO KOHTAKTOB MPH COCIUHEHUU B paCHpeaeiUTEIbHBIX
KOpOOKax u ApYrux mpuodopax.

B kunmbIX W OOIIECTBEHHBIX 3JIaHUAX C MNPUMEHEHUEM JIEPEBSHHBIX
koHCTpykuuii B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHUE JICKTPUUECKUE CETH JTOJKHBI OBITh HE PACIIPOCTPAHSIONIMMY FTOPEHHUE U
BBITIOJIHATHCA Ka0ensiMu U mpoBogamMu ¢ MeaubiMu sxuiamu B TOCT 31565, 'OCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaeT NpUMEHEHUE KaOENbHBIX M3JETUN C
TOKOMIPOBOMSIIIIMMU ~ KUAJIAMU W3  QJIFOMUHHUEBBIX CIUJIaBOB JUJIsl  OpraHu3aluu
BHYTPEHHUX CETEN, HO HAKJIAJIbIBAET HA UX MOHTAaX JOMOJHUTEIIbHBIE OTPAHUYECHUS.

st obecrieueHnsi HaJIEKHOCTH DJICKTPONPOBOJIOK B 3IAHMSX, BBITIOIHIEMBIX
MPOBOJIAMU U KaOEJSIMU ¢ TOKOMPOBOASIIUMHU KUJIAMHU W3 CIUIABOB AJIFOMUHUS, MPU
MOHT@X€ JIOJDKHBI ~ WCIOJIb30BaThCS  JMOO  AJIEKTPOYCTAaHOBOYHBIC — W3/EIIHSA,

KOHTAKTHBIC TI'PYIIIIbBI KOTOPBIX UMCIOT CICHUAIIBHBIC ITOKPLITHA, O6GCH€‘—II/IBaIOH_[I/Ie
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CTaOMJIBHOCTh KOHTAKTHOI'O COEJUHEHUS KaK C MEITHBIMH, TaK U C TOKOIIPOBOASIILIUMHU
XKUJIaMU W3 CIUIABOB AIOMHHUS, YTO JOJDKHO OBITh OTPAKEHO B MApPKHPOBKE
(manpumep, Cu/Al) mubOo mpH HMCHOIB30BAHMM CEPUMHO BBIYCKAEMBIX B CTpaHE
YCTaHOBOYHBIX HW3JEIMH JOJDKHBI TPUMEHSATHCSA JIOMOJIHUTEIbHBIE TEXHUUYECKUE
CpeAcTBa, 00ecIeunBaroIIfe CTAOMIIbHOCTh KOHTAKTHBIX COETUHEHUM.

[Ipy  KOpOTKOM  3aMbIKaHMUM  MEJHBIE  JKWAJBI  SBISIIOTCA  OoJee
M0’Kapo0Ee30MaCHBIMU, YE€M KUJbl W3 AJIIOMUHHUEBBIX CIUIABOB 32 CUET MEHbIIEH
3aKUTaTEIbHONM CIMOCOOHOCTH YacTHUIl MEIU IO CpPaBHEHUIO C 3aKUraTeIbHOMN
CIIOCOOHOCTBIO YaCTHUIL aTFOMUHHUSL.

C TouykM 3peHHs MOXKApHOM O0€30MacHOCTH, MNPEANOUYTUTEIBHBIM SBIISETCA
NPUMEHEHNE KaOeIbHbBIX U3IENUN ¢ MEIHBIMU TOKOIPOBOISALITUMHU K UITAMH.

Ha noxaphuyro 6e301acHOCTb 3JEKTPONPOBOJIKH BIUAET MPABUILHOCTH BEIOOpA
CEUEHMsI TOKOIIPOBOSAIIUX KU kabenei. HeBepHbIil BBIOOP ceueHus: KaOessh MOKET
IPUBECTU K €ro MEpEerpeBy, OIUIABICHUIO M3OJSLUU U €€ BOCILIAMEHEHMIO WM K
KOPOTKOMY 3aMBIKAHHIO C TIOCTEAYIOIIUM BO3TOPaHUEM.

OCHOBHBIM TapaMeTpoM, KOTOPBIH HEOOXOAMMO YYMTHIBATh IpPU pacuere
ceueHusi KabOenst sBISETCS JUIMTENIbHO JIOMyCTHMas TOKOBas Harpyska, T.€.
MaKcUMaJibHasi BEJIMUYUHA TOKa, KOTOPYIO KaOelb MOXKET MPOIMycKaTh 0€3 meperpena B
TE€YEHUE JJIMTEIHHOTO BPEMEHHU.

PacueTHble a5eKTpUYECKUE HArPY3KH JUJIsl pa3IMUHBIX )KHIIBIX U OOIECTBEHHBIX
3nanuil npeacrasiensl B pazaene 7 CIT256.1325800.2016.

Jlns mpoBeneHUsI CaMOCTOATENILHOIO pacyeTa ceueHus Kaless Mo TOKY s
YacTHOI0 JJoMa (KBapTUPbl) HEOOXOJUMO BBIMOJHUTH CIEAYIOLIME TEHCTBUSA:

- ONpEHENUTh CYMMapHYH) MOIIHOCTb BCEX 3JIEKTPONPUOOPOB, KOTOpPHIE
OJTHOBPEMEHHO MOT'YT OBITh BKJIIOUEHBI B CETh;

- paccuuTaTh CUIIy TOKa, KOTOpas OyJIeT MpoTeKaTh Mo Kabelto Mpu BKIIOYEHUN
JAHHBIX AJIEKTPONIPHUOOPOB;

- 110 Ta0JUIE ONPENEIUTh HanboJIee MOAXO0AIIEE CEUeHUE Kabes.

CymmapHasi MOITHOCTH 3JekTpornpudopoB (P, BT) Bbrumcnsercs kak cymma
MOIIIHOCTEN OTIEIbHBIX MPUOOPOB, KOTOPBIE MOTYT OBITh BKIIFOUEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)XXIOro AJIEKTPUYECKOro NpuOOpa YKas3bIBAIOTCS B €rO

MMacIopTe, pyKOBOACTBC 110 3KCILNTyaTallur U T.II.
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Pacuer cunbl Toka (I, A) npoTekaroiero 1mo kadesato MPoBOAUTCS 1O GOpMyJiaM:

115t onHo(azHol cetn HanpspkeHueM U = 220 B
P-K,
U-cos@

;A

U1t Tpexdasnoi cetu Hanpsbkernuem U = 380 B
P

| - S
1/3_- U-cos@

JUTs1 OBITOBBIX JIEKTPONPUOOPOB cos = 1.

Ku — xoadpuiineHT oqHOBPEeMEHHOCTH, T.€. KaKas 4acTh MPUOOPOB MOXKET OBITh
BKJIFOUE€HA OJTHOBPEMEHHO.

JInsi MOBBIIIEHUST TIOKapHOW OE€30MacHOCTH, B pacyere Jisi 4acTHOro JiomMa
(KBapTUPBI) MOXKHO MPETOIOKHUTH, YTO B CETh OJJHOBPEMEHHO MOTYT OBITh BKJITFOUCHBI
BCE DJIEKTpUUYECKUEe TPUOOPBI U MPUHATH Kodpduument Ky = 1.

3Hasg BeJIMYMHY TOKa, CEYEHUE TMpoBOAa HaxomsaT mo Tabnuie 6.
Ecnu okaxetcs 4To pacyeTHOE U TaOIMYHOE 3HAUECHUS TOKOB HE COBIAIAIOT, TO B 3TOM

ciiydae BRIOMparOT Onmxkaiiiiee Oosbliee 3HAYEHUE CEUEHUST TOKOTPOBOSIIEH KUIIbI

ka0ens.
Tadonuua 6
Br100p ceueHnsi MpoBoaa MO BeJIMUMHE TOKA
Ceyemne Mennbie KuUJIbl IPOBOIOB U Kabernein
TOKOI POBOSILIEH Hanpspkenue, 220 B Hanpspkenue, 380 B
UL, MM TOK, A MOIIHOCTG, KBT TOK, A MOIIHOCTE, 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 90 594
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
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Ceveniie MenHbie KUJIbI TPOBOIOB U Kabenen
TOKOI POBOISAIIIEH Hanpsokenue, 220 B Hanpsokenue, 380 B
HKUIBL, MM TOK, A MOIIIHOCTh, KBT TOK, A MOIIIHOCTE, KBT
120 300 66,0 260 171,6
2,5 20 4.4 19 12,5
4 28 6,1 23 15,1
6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44.0 170 112,2
120 230 50,6 200 132,0

Eciu B 1goMe HMEIOTCS MOIIHBIE SJEKTPONPUOOpPHI, Harpy3ka KOTOPBIX
cocrapisier Oosiee 1,5 kBT, mid UX MOAKIIOUEHUS] PEKOMEHIYETCS HCIOIb30BATh
OTJIENIbHYIO JINHHUIO.

Yacto npuxoauTes peniaTh 00paTHYIO 3a7a4y, Korja Jisl U3BECTHOTO CEUCHUS
MIPOBOTHUKA, MPOJIOKEHHOTO B IOME UJTH KBAPTHPE, HEOOXOAMMO HAWTH MaKCUMAJILHO
JOMYCTUMYIO Harpy3ky. B »Tom ciydae, mo Tabmuiam JJjis JaHHOTO CEUYCHUS
TOKOMPOBOSIICH >KWIbI KaOesis HaXOJuM MaKCUMAaJIbHO JOMYCTUMYIO Harpysky.
3aTeM 3Hasi MOIIHOCTHU DJIEKTPUYECKUX MPUOOPOB, ONpeeIisieM, KaKue U3 HUX MOTYT
OBITH OJTHOBPEMEHHO BKJIIOUEHBI B CETh.

Crenyer MOMHUTh, YTO MAKCUMAJIbHBIM JOMYCTUMBIA TOK ISl CTaHAAPTHBIX
OBITOBBIX 3JIEKTPOYCTAHOBOYHBIX HM3JEIUM (BBIKIIIOYATENH, PO3ETKH) paBeH 16 A.
[ToaTOMy BKJIIOYaTh B OJIHY PO3ETKY WJIM MOAKIIOYATh K OJHOMY BBIKIHOYATEIIO

Harpy3ky oosee 16 A, yto nist onHO(MA3HOM CETH COOTBETCTBYET 3,5 KBT Henb34.
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3.3. HeiicTBust npu o0HapyKeHNH aBapUHHOIO pexumMa
B 3JIEKTPOOOOP yA10BAHUM

ABapuiiHbII peKUM pabOThl IKCILUTYaTUPYEMOT'O 3IEKTPOOOOPYAOBAHUS MOXKET
MPOSBIISATECS B BUJIE CPAOOTKH aNmnaparoB 3JIEKTPUUYECKON 3alIUThl CETH, U3MEHEHUS
1[BETa TEPMOWHIMKATOPOB, OOHAPYXEHUS 30H AHOMAJIbHOIO HAarpeBa 3JIEMEHTOB
ANEKTPOOOOPYAOBAaHUS TPHU TEIJIOBU3MOHHOW JMArHOCTUKE, CPAaOOTKH JaTYMKOB
TepMmocucteM. Kpome Toro, 06 aBapuitHOM pexxume paboThl AIEKTPOPHUOOpa MOKET
TOBOPUTH MOSIBJIEHUE HA €ro MOBEPXHOCTH, IIHYPE W BUJIKA NMUTAaHUS OIUIABICHUH,
nedopmaliy Kopryca, BOSHUKHOBEHUU MPH pabOTe HEXapaKTEPHOro IIymMa U 3amaxa
IJIABALLENUCS U30JALNAHN.

[Ipu3Haku aBapHitHOrO pexuMa padoThI AIEKTPOOOOPYIOBAaHUS U ACUCTBUS IIPH

uX 0OHapyXEHHUH MpeACTaBICHBI B TAOIUIE 7.
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Tabnuna 7
IIpu3Haku aBapuiiHOr0 pe:kumMa padoThl 3JIEKTPO00OOPYIOBAHMS M IefiCTBHUS NMPU UX 00HAPYKEHUH
IIpusHak aBapuiHOIO peKuMa Bo3moxxkHasi npuunHa Pexomenayembie 1eiicTBHA
CpaboTtan aBTroMaTryeckuil BeikimouaTenb | KopoTkoe 3amMblkaHKE B I[EITH. Orarmn 1.
Ileperpyska B nenu. - YCTaHOBUTb KaKOW THI anmnapaTta 3aluThl cpadoTa (aBTOMaTUYECKUM
BBIKJIIOYATENb, YCTPOMCTBO  3amuThl  auddepeHunansbHoro  TOKa,

Cpabotaiio YCTPOKCTBO
I epeHnanbHOro ToKa

3allIUThI

VYTeuka TOKa.

Cpabotano  ycTpoWCTBO
JyTOBOTO TIPO0OST (MCKPEHUS)

3alIUTHI oT

Hyrosoi
po0oii(Tmocne10BaTeIbHbIMH,

napajuiejbHblid, Ha 3€MJII0) WU
HCKpEHUE.

CpaboTtano  ycTpoHCTBO
HepeHAIPSHKEHHS

3alIUTHI oT

[Tepenanb! HanpsKEHUS

YCTPOMCTBO 3amUTHl OT MEPEHANPSHKEHUs, YCTPOHCTBO 3alIUTHI OT
JyTOBOTO MMpo00si (MCKPEHHUs)) WIM MO KaKOMy KaHajldy IPOU30IILIO0
cpabaTbIBaHHE, €CIM TPUOOP KOMOMHUPOBAHHBIN, T.€. 00BEIUHSCT B ceOe
nBa U OoJiee THIA 3alUThI;

- YCTaHOBHUTH OOCTOSITENILCTBA MPH KOTOPBIX MPOU30MLIO OTKIFOUYECHHE.
UYro mpou3ouuio mpes OTKIYEHHEM (TOAKIIOUEHHE WUJIM OTKIIOYEHHE
noTpeOuTeNs, MEplIaHUE CBETa, aHOMAJIbHAS padoTa AJIEKTPONPUOOPOB U
1.11.)? Kakue Harpy3ku ObUmM MOAKIIOYEHB U Obutn B pabote? Korma u
CKOJILKO pa3 cpabaThIBajy anmnaparsl 3aIUThHI?

- TPOBECTH BH3yaILHBIA OCMOTpP JIIEKTPOOOOpYyIOBaHUS (IIHYPHI
NUTAaHUS,  PO3CTKH,  BBIKIIOYATENM, KOHTAKTHBIC  COCIUHCHUS,
COCIMHUTENbHBIE KOPOOKH, 3JIEKTPONpPHOOPH) HAa HAJIUYUE BUIUMBIX
NOBPEKACHUIN (M3MEHEHHE IIBeTa WJIHM OIUIABJICHHE HW3OJISIUH, CIIEIbI
TEPMHUYECKOTO BO3JCHCTBUS B pe3yjbTaTeé KOPOTKOTO 3aMBIKAHUS,
UCKPEHHUS, IEPETPY30K);

- €CIM TP BU3YAJIBHOM OCMOTpE OOHApYKEHBI MOBPEKICHHS, TO

HEOOXOAMMO TPUCTYNUTh K YCTPAHEHUIO MPUYUH  BBISABICHHBIX
MOBPEXKICHUIN u PEMOHTY (3ameHe) MOBPEXKICHHOT O
AIIEKTPOOOOPYAOBAHHS;

- €CIIM TP BHU3YaJbHOM OCMOTpE TOBPEKICHUS HE OOHAPYXKEHBI, TO
HEOOXOAMMO MPENUTH K HTary 2.

Oran 2.

[TpoBepuTh HaUIEKANTYIO Pa0OTy anmapaTa 3alHThI.

- JUI1 yCTPOMCTBA 3alUTHI OT NMEPEHANPSHKEHUS M3MEPUTh 3HAuYEHHE
HaNpsDKEHUs nuTaronield cetu. Eciii 3HaueHne NMUTArOIero HanpspKeHUs




43

IIpusHak aBapMiHOIO peKUMa

Bo3moskHasi npu4YuHA

Pexomenayemble geiicTBust

CeTH BBIXOAMT 3a JAHMANa30H YCTaBKU ammapara (HM)Ke HIKHEro mpezaena
WIN BbIIIE BEPXHEro), TO nmpobiema B ceTd. Eciu 3HaueHHne MuTaroero
HAIpsOKEHHWs] CeTH JISKUT B JMANa30HE YCTaBKU, TO amapaT 3alluThbl
HEHCIIPAaBEH U €ro HE0OXO0IUMO 3aMEHUTD;

- 1751 yCTpoiicTBa 3aUThl AU PepeHnanbHOro0 TOKa B COOTBETCTBUU
co cra”zapramu [7, 8] B KOHCTPYKIMH JOJDKHO OBITH NPEIyCMOTPEHO
TECTOBOE YCTPOWCTBO (KHOIKA), KOTOpO€ O0ecHedYuBaeT IPOBEPKY
paboTOCIIOCOOHOCTH anmapara. Taxxe MOXHO IIPOBEPUTH
paboTOCIOCOOHOCTh YCTpONCTBA € TOMOIIBIO NMPUOOPOB IMPOBEPKU U
U3MEpEHUs IapaMeTpoB YCTPOMCTB 3alIUTHOrO OTKIoueHus. Eciu
anmnapaT 3allUThl HEUCIIPaBEH, €ro He00XOAMMO 3aMEHHUTb.

- QN8 yCTPOWCTBA 3alMThl OT JAYrOBOro Mpo0osi MHPOBEPUTH
paboTOCIIOCOOHOCTh ammapaTa B COOTBETCTBHUHM C MHCTPYKLHMEH 3aBoja-
n3roroBuressi. Hampumep, ¢ MNOMOIIBIO TECTOBOI'O  YCTPOMCTBA,
BXOJSIIEr0 B KOMIJIEKT IOCTaBKM MpuOopa, MpU MOMOIIM TECTOBOI
KHOMKM U T.A. Ecim ammapar 3amuThl HEMCHpaBeH, €ro HeoOXOIuMO
3aMEHUTD.

- JUTSL aBTOMAaTHYE€CKOT 0 BBIKJIIOYATENS IIPOBEPUTH paboTOCIOCOOHOCTh
MEXaHHM3Ma paclUeIieHHs. B3BecTn aBTOMaTUYECKUI BBIKIIIOYATENb PYKOH
U TOcle OTKIIOYMTH ero. Ilpu oTkimodeHun OOJDKeH OBbITh CIIbIIIEH
XapaKTEePHbIH LIEITIOK.

Ecnu anmapaTsl 3J€KTpUYECKOH 3allUThl UCIPABHBI, TO HEOOXOAMMO
MepenTH K aTamny 3.

Oran 3.

[IpoBepka npucoeIMHEHHBIX HArpy30K (JIEKTPOIpUOOpOB).

- MPUCOCTUHATH K OJJCKTPUYECKOW IeMH MOOYEpPEeNHO IO OFHON
Harpy3ske, KOHTPOJIHUPYs cpabaThIBaHUS aNIapaToB 3aIUTHI;

- NIpU BBISABJICHUM HArpy3KH, BbI3bIBAIOLICH cpabaThIBaHHE armapara
3allUThI, BBIBECTU HArPY3Ky U3 DKCILTyaTal1u.

Pe3ynbTaThl MpoBEpKH, a TaKXKe BCE MPOBEIEHHBIEC MPOPUITAKTUIECKIE
Y PEMOHTHBIE pabOThI JOJKHBI OBITH 3a()MKCHPOBAHBI B )KypHAJIE.
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IIpusHak aBapMiHOIO peKUMa

Bo3moskHasi npu4YuHA

Pexomenayemble geiicTBust

TepMOI/IHJII/IKaTOp U3MCHUII LIBET

[Teperpy3ka nenmu.
I1nmoxoi KOHTaKT.

- BoiBecTu 351€KTp0o060OpYI0BaHNE U3 IKCIIITyaTallUH;

- YCTaHOBUTH OOCTOSITENLCTBA, MPU KOTOPBIX IPOHU3OIIEN TEeperpeB
(xakue Harpy3KH ObLIIH MOAKIIOYEHBI U ObUTH B paboTe, IPU BO3MOXKHOCTH
M3MEPUTH NPOTEKAIOIINN TOK C I[€JIbI0 BBISIBICHUS IEPETPY3KH).

- MPOBECTH BU3YaJIbHBIH OCMOTP 3JIEKTPOOOOPYIOBaHUs, HA KOTOPBIH
HAHECEH TEPMOMHAMKATOP Ha HAJM4YME€ BUIUMBIX IOBPEKIECHUI
(M3MeHeHMe LBeTa WJM OIUIABJICHHE M30JALUH, CIebl TEPMUYECKOro
BO3/IEICTBUSL B  pe3ylbTaTe KOPOTKOTO 3aMbIKaHMs, HCKPEHHS,
Meperpy3oK);

- €CIOM IpU BHU3YaJbHOM OCMOTpPE OOHApy>KEHbl HOBPEXKACHUS, TO
HEOOXOAMMO MPUCTYNUTh K YCTPAHEHUIO MPUYUH  BBISBIEHHBIX
MTOBPEXICHU I u PEMOHTY (3amene) ITOBPEXKIEHHOT O
AIEKTPOOOOPYI0BAHHUS,

- €CJIM NpPU BHU3YAJIBHOM OCMOTPE MOBPEKICHUS HE OOHApPYKEHBI —
IIPOBECTH OIICHKY €ro COCTOSHHS M BBINOJHUTh NPOQHIAKTHYECKUE
paboThI;

- YIaJIUTh CTapblii TEPMOMHAUKATOP U HAHECTH HOBBIM.

B kypHame yka3aThb JaTy OOHapyKeHUsS TIeperpeBa, MPUUYUHY,
IIPOBEACHHBIE PAa0OTHI (PEMOHT, 3aMeHa, NPOo(UIAKTUYECKHE PaOOTHI),
JaTy HAHECEHHUs HOBOIO TEPMOMHJIUKATOPA, COCTOSIHUE HOBOI'O
TEPMOMHAMKATOPA (L[BET, IPalyHpOBKA U.T.I1.).

[TommydeHn curnan mokapHou OMACHOCTU OT
TEPMOCHUCTEMBbI

[Teperpy3ka.
I11oxoi KOHTaKT.

B cirydae momrydeHus curHamia o neperpese:

- YCTAaHOBUTH MECTO, TJI€ MPOU3OIILIIO CpadaThIBAHUE TATYUKA;

- 3aduKcUpOBaTh B IJKYypHaJe BpeMs, MECTO W HaMMCHOBaHHUE
AIIEKTPOOOOPYOBAHUS, HA KOTOPOM ITPOM30IILIO cpabaThIBAaHKE;

- TPOU3BECTH OCMOTpP OOOpYIOBaHHUS, IO MPUIUHE KOTOPOTO
MIPOU30IIIO0 CpabaThIBAHUE CUCTEMBI,
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IIpusHak aBapMiHOIO peKUMa

Bo3moskHasi npu4YuHA

Pexomenayemble geiicTBust

- 1O pe3yJbTaTaM OCMOTpA, B CIy4ae BBISIBICHUS HEHCIPABHOCTH,
MPOBECTH  PEMOHT, TEXHHYECKOE OOCTy)KMBaHHE WM  3aMEHY
BJIEKTPOOOOPY10BAHUS,

- Ipu HeO6XOI[I/IMOCTI/I 3aMCHUTDH JAaTUHUK C COOTBeTCTBYIOH_[eﬁ OTMETKOM
B JKypHaJIe.

[Tpu MIPOBEICHUU TEIJIOBU3HOHHOU
JMAarHOCTUKM ~ OOHapyXeH aHOMaJbHbIH
HarpeB AJIEMEHTA 3JIEKTPOOOOPYA0BaHUS

ITeperpyska.
I1noxoi KOHTaKT.

IIpu  oOHapy)XeHMH  aBapuHHOIO  I0KAPOOIACHOTO
AIIEKTPOOOOPYIOBaHUE  HEOOXOAMMO  HEMEAJIEHHO
HKCILIyaTalluM U IPOBECTH PEMOHTHBIE PaOOTHI.

Ilocne ycTpaHeHHsT HEUCIPABHOCTEH, NMPUBEAIINX K BO3HUKHOBEHHUIO
neexra, PpEeKOMEHAYEeTCsl MPOBECTH IOBTOPHOE TEMJIOBU3MOHHOE
o0cienoBaHie JaHHOIO 00BEKTA.

Pe3ynpTaTel NOBTOPHOM JUArHOCTUKH 3aHECTH B IIPOTOKOJI C YKa3aHUEM
MPOBEJICHHBIX PEMOHTHO-TIPO(UIAKTHY €CKHX padoT.

Pekomennyercs  NpOBOAWTH  BHEIUIAHOBYKO  TEIJIOBU3HMOHHYIO
JIUAarHOCTUKY OTAEJbHBIX 3JEMEHTOB 3JIEKTPOOOOPYAOBAaHUS TOCHE
Ka)KJ0ro X PEMOHTA WJIM 3aMEHBI.

Pe3ynpTaTel BHEIUIAHOBOM JMAarHOCTUKHM 3aHOCATCS B IMPOTOKON C
yKa3aHUEM MPUINHBI 00CIeTOBAHMS.

nedexra
BBIBECTH U3

[Ipu pabGoTe dJIEKTpUUYECKOTO MpuOOpa
Ha0II0AaeTCs He XapaKTepHBIH IIyM, 3amax
IJIaBAILIENCSA N3OSN,

[lepenanp! HanpsKEHUSI.
Hapymenne
JKCILTyaTalUu.
HeucnpaBuoctb
aNeKTponpudopa

IpaBUII

OTKITIOUUTD AIEKTPONPUOOP OT CETH.

Ocmotpers pulOOp HAa HAIMYME HEMCHPABHOCTEH (OIIABIIEHUE WU
MOBPEXKIEHUE H30JMIUU TMUTAIOMIEr0 IIHYypa, Aedopmaius Kopmyca H
T.J.).

[Ipu oOHapyKeHUH HEHCIIPABHOCTH BBHIBECTH MPUOOP U3 SKCILTyaTaI[iH.

[IponzBecTu peMOHT UJIK 3aMeHy Mprbopa.
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3akiaodyeHue

J171 TIOBBIIIEHUST YPOBHS MOXKApHON 0€30MacHOCTH 00BEKTOB KIJIOTO CEKTOpa H
OOIIECTBEHHBIX 3aHUI HEOOXOAMMO MPOBEIACHHE MEPONPUATUMN MO MPOPUITAKTHKE
MOXKapoB OT JJEKTPOOOOpPYIOBaHUS, B TOM dYHCIE HAa OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEJEHUS MOHUTOPUHIA COCTOSIHUSI TMOKapHOM O€30MacHOCTH,
HKCIUTYaTHPYEMOT0 JIEKTPOOOOPY10OBaHMSL.

K HUM OTHOCHTCS CcHCTEeMAaTHYECKHI MOHHTOPHHT TOXKapHOW O€30MacHOCTH
HKCIUTYaTUPYEMOIO 3JEKTPOOOOPYIOBAaHUS KHIIBIX U OOIIECTBEHHBIX 3JaHUN C
NPUMEHEHUEM COBPEMEHHBIX TEXHMUYECKHUX CPEICTB, a MMEHHO TEIUIOBU3MOHHAsS
JTUAarHOCTHKA, TPUMEHEHNE TEPMOUHINKATOPOB JIJIS BHISIBJICHUS aBAPUIHBIX YIaCTKOB
AJIEKTPOYCTAHOBOK. Takke HEO0OXOJUMO BHEAPSATh B IIHUPOKYIO MPAKTUKY HOBBIE
ammapaThl 3alIUTHI JICKTPUIECKUX CETEH — YCTPONCTB 3aIIUTHI OT IyTOBOT'O TPOOOS U
NepeHANPSKEHUS.

C uenpl0  MOBBILIEHUS  MOXApHOW  O€30MAaCHOCTH  AKCILIyaTHPYEMOTo
AIEKTPOOOOPYAOBAHUS JKHIIBIX M OOIIECTBEHHBIX 37aHUM, MPOPUIAKTHUYECKUM
OCMOTpaM JIOJKHBI [TO/IBEPraThCs BCE 3JIEMEHTHI 3JIEKTPOYCTaH OBOK.

Meron mpodUIAKTUKK JODKEH BBIOMPATHCA HUCXOMS U3 TEXHHYECKUX
BO3MOKHOCTEH, y100CTBa BEJEHHUS OCMOTPOB M 0€30MaCHOCTH OOCIYKHBAIOIIEIO
nepcoHana. Bo3MOXHO mNpUMEHEHHE pa3HBIX METOJOB Ha OAHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMH U YCIIOBHUM SKCILTyaTaIiu.

CoueraHue HECKOJIbLKUX METOJ0B MPO(PHIIAKTHKH MO3BOJIIET OoJiee 3PHEeKTUBHO
MIPOBOIUTH MPOQPHUIAKTUKY MOKAPHOM OE30IMaCHOCTH JIEKTPOOOOPYIOBAHHMS KHIIBIX U
OOIIECTBEHHBIX 3/IaHUH.

[TpuMeHsisi COBOKYITHOCTh Pa3IMYHBIX METOJOB MOXKHO IOCTPOHTH CHUCTEMY
MOHHTOpPUHTAa H TNPOMUIAKTUKKA TOKAPHOW  OMACHOCTU  OAKCILTyaTHPYEMOTO
AJIEKTPOOOOPYAOBAHMS, OTPAXKAIOIIYKD COCTOSIHME IMOXKapHOH  0€30IacHOCTH
AJIEKTPOYCTAHOBOK W TO3BOJISIIOIIYI0O OCYHIECTBISITH €r0  MPOTHBOIOXKAPHYIO

pO(UITAKTHUKY.
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[Ipunoxenune

Onucanne TEXHUYECKUX CPEICTB MpeAyNpeKAeHus U NP oPHIaKTHKA
MO0KAPOB OT 3JIEKTP000OPY/A0BAHUS

ABTOMaTH4YecKkMe BbIKJIOUYaTeau (AB)

ABTOMaTHUYECKHI BBIKJIIOUATENh WM TIPOIIE TOBOPS «aBTOMAT» - OTO
KOMMYTAIIMOHHBIN arapar, NpeHa3HauYeHHbIN Ui 3alUThl JIEKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHX 3aMbIKaHUH U MEPErpPy30K.

ABTOMAaTHYECKHE BBIKJITFOYATENN OBIBAIOT C SJICKTPOMArHUTHBIM PACIEITUTEIIEM
3aITUIIAIONTUM JICKTPUUECKYIO IIEMb OT KOPOTKOTO 3aMbIKaHHS 1 KOMOMHHPOBAHHBIM
pacuenuresieM — KOrja JONOJHUTENIbHO C 3JIEKTPOMArHUTHBIM paclENUTeNIeM

MIPUMEHSETCS TEIUIOBOW PACHEINUTEND, 3alIUIIAOIIUN LENb OT MEPETPY3KHU.

1, 2 — BUHTOBBIC KJIEMMBI AJIs MOAKIIOYECHUS ;3 - MOABMXKHBIM KOHTAKT; 4 — HeIIOABUKHBIN KOHTAKT;
5 - myroracuTenbHas Kamepa; 6 - THOKHI IPOBOAHMK (IPUMEHSIETCS ISl COSTMHEHUS TIOABUKHBIX
YacTell aBTOMATMUECKOTO BBIKIIOYATENs); 7 - KaTyllKa 3JIEKTPOMAarHUTHOTO pacuenuTens; 8§ -
CEpACUYHUK DJIEKTPOMATHUTHOTO paCHENHTeNs; 9 - TemIoBOi pacuenutenb (OuMeTammndeckas
mnactiHa); 10 - mexanu3Mm pacrenutens; 11 - pykosTtka ympasnenus; 12 - dukcatop (mis
kperieHust aBromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YcrpoiictBo AB ¢ KOMOMHUPOBaHHBIM pPaCLIEIUTEIEM
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B coorBerctBum ¢ TpeboBanusmu riasbl 3.1 IIYD, CII 256.1325800.2016,
CII31-110-2003 OBITOBBIE BJEKTPOCETH JOJDKHBI OBITH 3alUIIEHBI OT KOPOTKHUX
3aMBIKaHUW W Tieperpy3ku. llodTomy miIs 3amuThl AJIEKTPONPOBOJAKH JKWIBIX M
OOLIECTBEHHBIX 3/JaHUN CJeayeT MPUMEHSATh aBTOMAThl C KOMOWHHPOBAHHBIM
pacLEeIUTEIIEM.

B aBTOMaTHuecKOM BBIKJIFOYATENE, 3@ 3aLIUTy LENH OT KOPOTKUX 3aMbIKaHUMN
OTBEYAET JIEKTPOMArHUTHBIA pacuenuTesib. OH COCTOUT U3 KaTYIIKH C HAXOAAIIUMCS
B €€ ILEHTPE CEpACYHHUKOM, YCTAaHOBJIEHHbIM Ha CIELUAIBHON MpPYyKHUHE.
B HopMmasibHOM pexume padOThl, TOK, MPOXOAs IO KATYIIKE CO3JaeT
ANIEKTPOMAarHUTHOE II0JIE, KOTOPO€ MPUTITHBAET CEPACYHHK BHYTPb KATYIIKU.
Cunpl  3TOr0  3JIEKTPOMAarHUTHOIO MOJS  HEAOCTAaTOYHO 4YTOOBI  MPEOJO0JIETH
CONPOTHUBIICHUE TPYKUHBI, Ha KOTOPOW YCTAaHOBJEH cepAcuHUK. lIpn KOpoTKOM
3aMBIKAHUM TOK B JJIEKTPUYECKOW ILIENM MI'HOBEHHO BO3pacTaeT 10 BEJIMYMHBI B
HECKOJIBKO pPa3 MPEBBIIAIOIIEH HOMHHANBHBIA TOK AB, 3TOT TOK KOpOTKOro
3aMBIKAHMS, MPOXOJS IO KaTyIIKE 3JEKTPOMATHUTHOTO PACLENUTENs YBEINYUBACT
AIIEKTPOMAarHUTHOE I10JI€, BO3JIEHCTBYIOIIEE HA CEPIEYHUK /10 TAKOW BEITUYUHBI, YTO
€ro CHJIbI BTATUBAHUS XBAaTaeT Ha TO YTO Obl MPEOJI0JIETh CONPOTUBIICHUE TPYKUHBI,
NEpPEMEIAACh BHYTPh KaTYIIKM CEPACYHHK Pa3MbIKAE€T IOJBHKHBIA KOHTAKT
aBTOMAaTHUYECKOr'0  BBIKJIIOYATeNsl, 00ecTourMBas  LEMb.  DJIEKTPOMArHUTHBIN
paCUEINTENb OTKIIFOYAET JIEKTPUUYECKYIO LIEMb 3a 10U CEKYHBI.

3amuTy BJIEKTPUYECKOM Lenmu OT TMeperpy3ku o00ecleurnBaeT TeIIOoBOU
pacLEenuTeNb aBTOMATHYECKOIO BBIKJIFOYATEIIS.

[leperpy3ka MO>KeT BOZHUKHYTb IIPH BKJIFOYUEHHUH B CETh AJIEKTPOOOOPY10BaHUS
00111el MOLIHOCTBIO MPEBBIIIAOLIEH JOMYCTUMYIO Harpy3Ky AJisi JaHHOH CeTH, 4TO B
CBOIO OUYE€pEeNb MOXKET IPUBECTU K IEPErpeBYy IPOBOAOB Pa3pYLICHUIO H30JSILUU
AJIEKTPONPOBOJKH ¥ BOSHUKHOBEHHUIO T10Kapa.

TemnnoBoii pacuenurenb NpeacTaBiIsIeT cO00H OUMETANTNYECKYIO IIJIACTUHY, T.€.
OH COCTOWT W3 JBYX CIIAsHHBIX IUIACTUH W3TOTOBJIEHHBIX M3 Pa3HbIX METAIIOB,
MMEIOIINX PAa3HbIA KO3(PPUIUEHT pacluMpeHus IpU HArpeBe.

[Ipyn mpoxokaeHnu Mo OMMETAIMYECKON IJIaCTMHE TOKa MPEBBIIIAIOLIETO
HOMUHAJIbHBIA TOK AB muracTiHa HarpeBaeTcs, Ipy TOM OJWH METAJUI PACIIUPSAETCS
ObICTpee Npyroro. DTO MPUBOAUT K HMCKPHUBICHUIO OMMETAINIMYECKON IJIACTHHBI.
Ilpy wWCKpUBIEHMH OHA BO3JACHUCTBYET HA MEXaHU3M paCLENUTENsd, KOTOPBIN

pa3MBIKacT HO,Z[BH)KHBIfI KOHTAaKT.
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Bpemsa cpabaTbhiBaHMsI TEIUIOBOIO pACUENUTENs] 3aBUCUT OT BEIMYHMHBI
NPEBBIIIEHUST MPOTEKAIOUIEro B ILENM TOKA HAJ HOMUHAJIbHBIM TOKOM AB.
Yem Oosibliie 3TO MPEBBILIEHHUE, TEM ObICTpee CpadoTaeT PACLETTUTE.

Tokn yCTaBOK aBTOMAaTMYECKHUX BBIKIHOYATENEH, CHYXaluX s 3allUThl
OTJENbHBIX YYACTKOB CETH, CIEAyeT BbIOMpPATh MO BO3MOXKHOCTHM HAMMEHBIIUMH
[0 PACYETHBIM TOKAaM JTHUX YYaCTKOB WJIA 1O HOMHUHAJIBHBIM  TOKaM
AJIEKTPOIIPUEMHHUKOB, HO TakK, 4YTOObI amnmapaThl 3allldTbl HE OTKIIOYald
AJIIEKTPOYCTAHOBKM IPU KPAaTKOBPEMEHHBIX MEperpy3kax (MyCKOBBIE TOKH, MHKU
TEXHOJOTMYECKUX HArpy30K, TOKM IIPH CAMO3AITYCKE U T. II.).

Crnenyer oOpaliate BHUMaHHE HA MApKUPOBKY U XapakTepucTtuku AB.

B MapkupoBKe yKa3bIBarOTCS:

- MOZIEJIb aBTOMATUYECKOI'O BBIKJIFOUATETIS;

- HOMUHAJIbHBIN TOK - MAKCUMAJIbHBII TOK 3JEKTPUUYECKON CETH, IPU KOTOPOM
aBTOMAaTHUYECKHI BBIKIIIOYATENb CHOCOOEH JUIMTENbHO paboTaTh 0€3 aBapHIHOTIO
OTKJIOUEHMs Lenu. CTaHAapTHhIE 3HAYEHHUsS HOMUHAJIBHBIX TOKOB aBTOMAaTUYECKHX
BBIKJTIIOYATEJICH JIJIS CETEH KMIIBIX U OOIIeCTBEHHBIX 3anui: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HAIIPSKEHUE - MAKCUMAJIbHOE HAaNpsbKeHHe ceTr B BonpTax, Ha
KOTOpPOE pacCYMTaH aBTOMaTUYECKNUN BBIKJIFOUATEb;

- TpefieTbHas OTKIJIIOYAKOIIasi CIOCOOHOCTh aBTOMAaTHYECKOTO BBIKIIIOYATENS -
MaKCHMaJbHBIH TOK KOPOTKOTO 3aMbIKaHUSi B AMrepax, KOTOpBIH CIIOCOOEH
OTKJIIOUMUTh JTaHHBI AB coxpaHuB mpu 3TOM CBOIO paboTocmnocoOHOCTh. B ciyuae
IPEBBIIIEHNS TOKOM KOPOTKOIO 3aMbIKaHUs 3HAYEHMsI YKAa3aHHOW MpeaeabHOU
OTKJIIOYAIOIIEH CIIOCOOHOCTH BO3HUKAET BEPOSITHOCTh OIUIABJICHUS IOJBUKHBIX
KOHTakTOB AB M nx npuBapuBaHus Ipyr K Apyry, T.€. Bbixoaa AB u3 ctpost.

- XapakTepHuCTHKa cpalaThIBaHMs - OIpEAEssieT [uana3oH cpadaTbIBaHUS
aJIeKTpOMarHuTHoro pacuenurens AB. Xapakrtepuctuka cpaOaTblBaHUsST HMEET
OykBeHHOe oO0o3HaueHue. /[l 3alUThl  AJNIEKTPUUYECKUX CETeH JKUIBIX |

OOLIECTBEHHBIX 3/IaHUI yanle Bcero npuMmensitorca AB ¢ xapakrepuctukamu B, C, D.
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NTorotun

1- HaumeHoBaHue n cepus
2 - HoMnHanbHoOe HanpshkeHue

3 - BpemsA-TOKOBaa xapakrtepucruka

4 - HommHanbHas yacrorta

5 - HoMuHanbHasa oTknYatLwas cnocobHOCTb
6 - TokoBas Harpyska

Pucynok 2. Ilpumep mapkupoBku AB

I[I/IaHaSOHBI TOKOB  MI'HOBCHHOI'O  pacCOCIUICHHUA B 3aBUCUMOCTHU oT

XapaKTEPUCTUKHU CpadaThIBaHUs B COOTBETCTBUU ¢ [12] mpencraBiiensl B Tabauue 1.

Tab6auma 1
Jlnarna3oHbl TOKOB MTHOBEHHOT'O PacleIJICHUSI
XapakTepucTuka cpabaTbIBaHUs Jnanazon
(tunt AB)

B Cspiie 3 [, 10 5 I, BKIIFOUUTENBHO

C Cseiie 5 I, 10 10 I,; BKIIOUUTETBLHO

D Cseiie 10 I, 10 20 [, BKIIOYHUTENBHO
I, - HoMmuHaNBHBIN TOK AB.

Br1i6op aBTOMAaTHYECKOTO BBIKIIOYATENS OCYHIECTBIACTCA IO CIEAYIOUUM
rapamerpam:

- MO0 KOJIMYECTBY MOJOCOB. OIHO- U JABYXIOMOCHbIE AB mpumeHstorcs aist
oHO(a3HOM CETH, a TPEX- U YEThIpexnoitocHble AB - B TpexdasHoii cetu;

- 10 HOMHHAQJIBHOMY HamnpspkeHuto. HomuHaneHOE HamnpsbkeHne AB noimkHO
ObITH OOJIBIIIE WM PAaBHO HOMUHAIBHOMY 3HAUEHUIO HANPsDKEHUS 3allMIIaeMOil UM
LIETIH;

- TI0 XapaKTEepUCTUKE cpalaThiBaHMs. XapaKTepUCTUKY cpabarbiBanus AB

MOKHO BBIOpATh coryacHo tabiuie 1;
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- IO HOMUHAJIBHOMY TOKY. OTIpeieiuTh HEOOXOIUMBbIM HOMUHAIBHBIN TOK AB

MOXXHO I10 MOIIIHOCTH HUJIN 110 CCUCHUIO KHNJI Kaoes.

YceTpoiicTBa 3alIUTHOr 0 OTKJIIOYeHus TuddepennuanbHoro Toxka (YT)

VYCeTpolCTBO 3alIUTHOTO OTKIHOYEHUs: AUGP(EpPEHIIMANIbHOIO TOKa WM, Kak

4acTo ToBOpAT, «Y30» - 3TO KOMMYTAlIMOHHBIN ammapar, NpeaHa3HAYCHHBIN i

3alllNThI SHCKTqueCKOﬁ LCIIHN OT TOKOB YTCYKH.

1 — anddepeHuMaNbHBIH
TpaHcdoOpMaATOp TOKA:

2 — NOPOroBbIii JICMEHT;

3 — MCINIOJIHUTEJIbHBIH

MEXaHH3M;

4 — LHeInb TCCTHpOBaHHﬂ:

5 — CHIIOBBIE KOHTAKTHI;

6 —3alMTHBIN KOHTAKT

LIeINH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIil pe3ucTOp:

1, 2, N — kinemmsbr Y30.

UR,

Pucynok 3. IIpunmnun padoter Y AT

ToK yTeuknm — 3TO TOK, HNPOXOIAIIAM IO HEXKENATEIbHbIM, B HOPMAaJIbHBIX
YCIIOBHSX SKCIUTYaTalllH, IIPOBOISIIUM ITyTSIM.

B HoOpMmaibHOM pexuMe padOThl 3JEKTPOYCTAHOBKH, 3JIEKTPUYECKUH TOK
IIPOTEKAET 4Ye€pe3 NPOBOJHHMKHA BHYTPHM HEE, KAK IPELYCMOTPEHO KOHCTPYKLMEW.
OT Japyrux TOKOIMPOBOISAIIMX AJIEMEHTOB KOHCTPYKIHMH (METaUNIMYECKUE KOPITYC,

pama, Kapkac), MPOBOAHUKHU OTIEJCHBI H30JSAIMEH, COMPOTUBJICHUE KOTOPOW HE

IMMO3BOJEICT CO31AaTh JJICKTPUYCCKYIO LICIIb.
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Pucynoxk 4. IIpumep kouctpykuuu Y T

Ecnn mo kakoi-To mpuyrHE (TIOBPEXACHHUE, BIAXKHOCTb, TOKOMPOBOJSILAS
IbUIb U T.I.) CONPOTUBICHUE H3O0JALMH YMEHBIIWIOCh, HA KOPIYCE WM APYTHX
TOKOMNPOBOJSIIMX 3JIEMEHTaX YCTAHOBKHM MOsBIsIeTCS noTeHnual. Cam mo cede TOok
YT€UKU HE BO3HHUKHET, HEOOXOJUMO CO3/1aTh LEMb, COCAUHAIOUIYIO JIEKTPUUECKUN
npubop ¢ MOTEHUHMAIOM Ha KOpIIyce C 3eMJIeW WM HEeHTpaibio. 37€Ch BO3MOXKHO
HECKOJIBKO BaPUAHTOB.

B nepBoM ciydae, Kopnyc 3J€KTpPOYCTaHOBKH, HampuMep, ObITOBOM TEXHUKH,
KAacaeTcsi METANIMYECKOro IPOBOAHMKA, MMEIOLIErO0 KOHTAKT C 3eMJled. B Touke
KAacaHusl 3aMbIKAeTCsA LENb, U BO3HUKAECT TOK YTE€YKHM. ECIM KOHTaKT IOCTATOYHO
HAJCKHBIM, TO CHJIa TOKAa BO3pAacTET A0 Mopora cpabaThIBaHHUs aBTOMAaTHYECKOTO
BBIKJIOUATeNNss B IMTKe nuTaHud. [Ipu crmaboM KOHTakTe MOMKET BO3HUKHYTD
UCKPEHME, JIOKAJbHBIA HArpeB TOYKM KACAHWUSA, YTO MPHUBOIUT K OIUIABJICHUIO U
JaJIbHEUILIEMY ITOBPEXKACHUIO U30JALUH IIPOBOAOB, BOTOPAHUIO U II0XKAPY.

B npyrom ciydae, KOpmyc 3JIEKTPOYCTAaHOBKM HE HMMEET KOHTAaKTa ¢
3a3¢MJICHHBIMM IIPEIMETAMU U caM He 3a3eMileH. IIpu KacaHuu BHEIIHMX IaHENIen
YEJI0BEKOM, BOZHUKAET HArpy3Ka, T.K. TEJIO YEJIOBEKA SBIAETCS IPOBOAHUKOM, U Yepe3
HEro IPOTEKAeT JJIEKTPUYECKUM TOK. IIOCKOIBKY COIPOTHBIIEHME TeEjla YeJOBEKa
BEJIMKO, CHJIAa TOKA HEJJOCTATOYHA JIJIsl cpabaThIBaHUs aBTOMAaTUYECKOTO BBIKIFOUYATES
B IIIUTKE IIUTAHU ¥ YEJIOBEK MOJIYy4aeT FJIEKTPOTPABMY BILIOTH A0 JIETAJILHOI'O UCXO0/1A.

Takum oOpazom, YT oOecneumBaeT 3amUTy YEIOBEKAa OT TOPAKEHUS
DIEKTPUYECKUM TOKOM H 3aLIUTY OT ITOKapOB.

[punmun apeiictBuss YAT cnenyromuit. [Ipu HOpMmanbHOM pexume padOThI
IETIH, KOT/1a MOABMKHBIE KOHTAKThl Y JI'T 3aMKHYTHI, MPSMO TOK OT (ha3HOTO MPOBOIa

npoxoauT yepe3 Mmarnuronposon Y /T, 3arem yuepe3 Harpy3ky, B Ka4eCTBE KOTOPOWU
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BBICTYIAIOT, MOJKIIOYEHHBIE 3JIEKTPONOTPEOUTENHN U BO3BpAIIAETCSI OOPaTHO B CETh
110 HYJIEBOMY MPOBOJIHUKY, TaK k€ yepe3 Maruutonposoa Y AT, mpu 3ToM BennunHa
O00paTHOIr0 TOKa paBHA BEJIMYHMHE MPSIMOIO TOKA.

[Ipssmoii Tok mpoxoas uepe3 MarautonpoBon YT co3maer B HeM MarHUTHBIN
MIOTOK, B CBOIO OYEpPEeIb 00paTHBIN TOK TaK K€ CO3[]a€T B MATHUTOMPOBO1€ MAarHUTHBIN
IIOTOK TAKOM K€ BEJIMYMHBI, HO TaK KaK HaIlPaBJICHHE TOKOB IPOTUBOIIOJIOXKHO, TO U
CO37aBa€Mble UMW MAarHUTHBIE MOTOKU IPOTHUBOIIOJIOXKHBI, T.€. MATHUTHBIE IOTOKH
HaIIpaBJICHbl BCTPEYHO 110 OTHOLIECHUIO APYT K APYTy ¥ COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHHSIX MPSIMOTO U 0OPAaTHOTO TOKOB, YPaBHOBEIIMBAIOT APYT APYyra, B pe3yJibTaTe
4ero CyMMAapHbI MarHUTHBIM NOTOK B MAarHUTONPOBOAE paBeH HYIO. Tak Kak
CyMMapHbIil MarHUTHBIA NOTOK B MarHUTOIPOBOJIE€ OTCYTCTBYET (paBEH HYIIIO), BO
BTOPUYHON OOMOTKE TOK HE HHAYKTUpYyeTcsd. [loIBH)KHBIE KOHTAKThl 3aMKHYTBHI,
AJIEKTpUYECKas 1elb BKIIIOUEHA U HaXOJUTCS B HOPMAJILHOM PEXKUME pabOTHhI.

Ecian B 04HOM M3 2JIEMEHTOB JJIEKTPUYECKON LENH BO3HUKAET yTeyKa TOKa, TO
4acThb IEKTPUYECKOr0 TOKA HAUMHACT IPOTEKATH I10 HEXKEIATEIbHOMY IIPOBOIALEMY
nytu. [Ipm sTOM, YacTh TOKa AJIEKTPUYECKOW IenH, IMocTynaromas oT (ha3HOro
npoBoja He OyneT BO3BpallaThbCsl B C€Th, a MPOXOAsA M0 HEXeJaTeIbHOMY
OpoBOJALIEMY NyTH OyaeT yxoauTh B 3emimo. CrefoBareiabHO, OOpaTHBIM TOK,
KOTOpBI OyzeT BO3BpamiaThCsi B ceTh 4epe3 marautornpoBon YT mo HymeBomy
poBO1Y, Oy/l€T MEHbIIE MPSIMOTO TOKA, MOCTYIMAIOIIET0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOr0 MarHUTHOIO TIOTOKAa CTaHEeT OOJblIe BEIMYMHBI OOPATHOIO
MarHuTHOIO IIOTOKA, B pe3yipTare 4dero B marautomnposone Y /AT cymmapHbii
MarHUTHBIN MOTOK YK€ HE OYyZeT paBeH HYJIIO.

Bo3HuKIIM CyMMapHbI MAarHUTHBIN IMOTOK UHIYKTUPYET IJEKTPUYECKUN TOK
BO BTOPUYHOW OOMOTKE, KOTOPBIM MPOXOAS 4Yepe3 MAarHUTORJIEKTPUUYECKOE pelie
MPUBOJIUT €ro B paboTy, a OHO, B CBOIO OYEPE/lb, Pa3MbIKAET MOJABUKHBIE KOHTAKThI
OTKJIK0Yasl DJIEKTPUYECKYIO LIETIb.

VYCTpoHCTBO 3alIUTHOrO OTKJIOYEHUs Iu(depeHnaIbHoro TOKa HUMEET B
o0uxoae W Jpyrue Ha3BaHWs, Hanpumep, AUPQPepeHINaNbHBIA BBIKIIOYATENb,
aBTOMAaTHYECKUI BBIKIIOYaTe b AUP(EepEeHINaTIbHOr0 TOKa, YCTPOMCTBO 3aUTHOTO
OoTKJIIOUeHHMs. Takke B pa3IMUHbIX IOKYMEHTax BCTPEUAIOTCS pa3Hble aOOpeBUATYPBI
naHHoro ycrpouicrsa, Hapumep, AB/IT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; YAT B CII1256.1325800.2016; Y30 B ITYD u CII 31-110-2003.
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OcHoBHBIMHU XapakTepucTukamu Y 1T sBisroTcs:

- tun. B 3mannsax moryt npuMmensatbes YT tuma «A», pearnpyromue Kak Ha
MIEpEMEHHBIC, TAK U HAa MYJbCUPYIOIINE TOKA YTEUKH, WK Tuma «ACy, pearupyromme
TOJBKO HAa MEPEMEHHBIC TOKU YTE€YKH. VICTOYHMKOM MNYyJIbCHUPYIOLIETO TOKA YTEUKH
MOTYT SIBISITBCSI CTUPAJIbHBIC MAIUHBI C PETYISTOPAMH CKOPOCTH, PETYIHPYEMBbIE
VMCTOYHHMKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMHMHAQJIBHBIH TOK - MaKCUMalbHBIA TOK Tipu kKortopoM YT cnocobHO
JUTUTEITLHO paboTaTh, HE TEPsS CBOIO paboTocnocoOHOCTh. CTaHAapTHRIMU, HanboIee
4aCcTO KMCHOJIb3YEMBbIMUA 3HAUYEHUSIMH HOMHHAJIbHBIX TOKOB Y /[T, mcrnonp3yembix B
AIEKTPOYCTAHOBKAX JKUJIBIX M OOIIECTBEHHBIX 37aHui sBistores: 10, 16, 25, 32, 40,
63A;

- nuddepeHaNbHbI TOK — MUHUMAIbHBIA TOK yTedkd, npu kotopom Y AT
MIPOU3BEIET OTKIIOUEHHUE dJIeKTpruueckoi nenu. JAuddepeHuanbHbli TOK — 3TO 0JJHA
Y3 TJIaBHBIX Xapakrepuctuk Y T;

- HOMUHAJILHOE HAaIpsKEeHUE — HanpsbkeHue cetu npu kotopom YT crioco6HO
JUTUTENILHO paboTaTh, HE TePsS CBOIO pabOTOCIIOCOOHOCTD;

- poa ToKa (TOCTOSHHBIN WM IEPEMEHHBIN );

- YCIIOBHBIN TOK KOPOTKOT'O 3aMbIKaHUS — TOK KOTOPBIA KPATKOBPEMEHHO MOXKET
BeIZicpkath YT 10 MomeHTa moka He cpaboTaeT aBTOMAaTHYECKHUM BBIKIIOYATEb,
YCTaHOBJIEHHBIN JUJIS 3aLIUTHI LIENU OT KOPOTKOT'O 3aMbIKAHUS.

Bri6op YT npousBoauTcs 1o CIEAYIOMNUM KPUTEPUSIM:

- 110 HOMUHAJIbHOMY HANpPsDKEHUIO U TUMY CeTH. HOMMHanpHOE HalpsKeHHE
YAT nomxHO ObITH OoJbIIE MO0 PABHO HOMHUHAILHOMY HAIPSIKEHUIO 3aIH IIAEMOM
uM 1end. s onHodazHoit cetu Tpedyercs asyxmoitocHoe YT, nis tpexdaszHoit
CETH — YETBIPEXIIOIOCHOE;

- 1o HoMuHaIIbHOMY TOKY. Cornacuno I1Y D ucnonszoBanue Y /[T B rpynmnoBsix
JUHUSAX, HE HMMEIONIMX 3allUThl OT CBEPXTOKa, 0€3 JOMOJHUTEIBHOIO ammnapara,
00€eCIeUnBAaIOIIETo ATY 3alIUTy He nonyckaercs. M3 storo ciaenyer, uto nepen YT
JOJDKEH CTOATHh aBTOMATHUYECKUM BBIKIIOYATENb WIM JPYrol ammapar ¢ (QyHKIHEH
3allUTHI OT CBEPXTOKA, IO TOKY KOTOPOr0 HEOOXOMMO BhIOUPATh HOMUHAJILHBINA TOK
YAT. Ilpu stom HOMuHanbHBIM TOK YT pomxeH ObITh OoJbiiie JMOO paBeH
HOMHUHAJIbHOMY TOKY YCTaHOBJIEHHOT'O JIO HErO ammapara 3alluThl (ABTOMAaTUYECKOT O

BBIKJIFOYATEJISI WUIA JIPYroro anmnapara ¢ GyHKIMEH 3allUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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- no jguddepenimanbHoMy  TOoKy.  CTaHIapTHBIMU  BEJIIMYMHAMU
nuddepenmansaoro Toka YT sasmstores: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepenunanbabiM TokoM 100, 300 u 500 MA nOpuUMEHSIIOTCS JIS 3allUThI
oT moxapoB, ¢ auddepeHmaibubiMu Tokamu 6, 10, 30 MA - aus 3amUThI

OT MOPAXCHUA YCJIIOBCKA IJICKTPUUICCKUM TOKOM.

cepus npou3soauTens

HOMWHaNbHbLIA TOK
\ 8111-63 ,
50 A -l

HanpsaxeHue
\ 2308~ 50y cxema
/" Isn 30 WA h—-‘ NOAKNIOYEHUSA

anbdepeHunansHbIi - 0003Ha4YeHus
TOK

[00g .
YCNOBHbIIA TOK B%’E’g .{q&{ﬁ

KHonka «TECT» TeMnepaTypHbIA AManasoH
(cTaHpgapTtHas ot -25 go +40)

Tun AC @ - ANA CUHYCOMAANBHOroO
T nepeMeHHoOro Toka
144 Tun A - ANA NYABCUPYIOLWEro
M NOCTOSIHHOrO TOKa (M ANS CUHYCOMAANb-
S HOro0 NepeMeHHoro Toka)

14 4 Tun B - ANA NOCTOSHHOrO TOKa (M
~ ANS CUHYCOMAANBHOTO NEPEMEHHOTO
- TOKA W ANA NYNbCUPYIOWEro NOCTOSH-
HOro ToKa)

rh

T™™N Y30

Pucynok 5. Mapkuposka Y /T

[Ipumensiembie Tunel YT QyHKIMOHATBHO IOJDKHBI MpelycMaTpUBaTh
BO3MO>XHOCTh MPOBEPKHU MX paboTocrocoOHocTH, nmpoBepka Y AT (TectupoBanue) s
KUJIBIX OOBEKTOB JOJKHA MPOBOAUTHCA HE PEXKE OJHOIO pa3za B TPU MecHlla,
O YeM JIODKHA OBITh 3amuCh B MHCTPYKLIMHM TIO DSKCIUTyaTallud MPEANpPUSITHS-

HU3TOTOBUTCIIA.
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Ycranopka YT, pgedctByroliMX  Ha  OTKJIIOYEHWE,  3alpeliaercs
JUISL 3JIEKTPONPUEMHHUKOB, OTKJIIOUYEHUE KOTOPBIX MOXET NPUBECTH K OIACHBIM
IIOCJIEICTBUSAM: CO3JAHUIO HEMOCPEICTBEHHOM yrpo3bl JUIS JKU3HHM JIIOJIEW,
BO3HUKHOBEHUIO B3PBIBOB, [TI0KAPOB U T.II.

JIns caHUTapHO-TEXHUUECKUX KaOWH, BaHHBIX W JYIIEBBIX PEKOMEHIYETCS
ycranaBnuBaTh Y /T ¢ HOMUHATBEHBIM U GepeHIInaTBEHBIM OTKIIOYAIOIIUM TOKOM JI0
10 MA, ecnu 11 HUX BbIJEJI€HA OT/I€JIbHAS JIMHUSA, B OCTAJIbHBIX CIy4asx, HalpUMep,
NPy MPUMEHEHUW OJHON JMHUU MJI1 CAaHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHU H
Kopugopa, crueayer npumenars YT ¢ HomuHanpHbIM AuddepeHnnatbHbIM
OTKJIIOYAIOIINM TOKOM J10 30 MA.

Jns ogHokBaptupHbiX noMoB Y/IT ¢ HOMUHambHBIM JU(EpeHIIHMATEHBIM
OTKJIKOYAOIIMM TOKOM 110 30 MA pEeKOMEHIYETCs MPeNyCMaTpUBaTh Il TPYIIIOBBIX
JVHUM, TUTAKOMHAX IITENCENbHBIE PO3CTKM BHYTPH JIOMa, BKIIOYas I10JIBAJIbI,
BCTPOCHHBIE U MPUCTPOCHHBIE TAPAXKHU, a TAKXKE B TPYIIIOBBIX CETAX, IMUTAIOLINX
BAHHBIE KOMHATBI, AYIIEBBIC U CAyHBI. /{7151 yCTaHABIMBAEMBIX CHAPYKH IITETICEIbHBIX
pozetok ycraHoBka YJIT ¢ HomuHanmbHBIM guddepeHInaIbHbIM  OTKIIOYAOIINM
TokoM 710 30 MA oOs3aresnbHa.

B 3pmanusix moryr npuMeHstbess Y30 Tuma «Ay», pearupyrompe Kak Ha
MEpEMEHHbIE, TaK U Ha MyJIbCUPYIOIINE TOKH MOBPEXACHUH, Wi «ACy», pearupyroime
TOJBKO HA NIEPEMEHHBIEC TOKU YTEUKH.

Kak Bunno u3 koncrpykuuu YT (ecnu peub uper He 0 KOMOMHHPOBAHHOM
YCTPOICTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W MIPH JIIOOOW CXEME €ro
NOJKIIOYEHUST  JODKHA  OBITh  TIPEAyCMOTpeHa  OoO0si3aTenbHash  yCTaHOBKa
aBTOMAaTHUYECKOT O BBIKJIKOYATENS, IJIS 3alIUThI, KaKk camoi cetu, Tak u Y /T oT TokoB
MEPErpy3Ku U KOPOTKOTO 3aMbIKAHHUSI.

Taxke HeoOxomuma nepuoanueckas mpoBepka padborocnocodbnoctn Y T.
Cranpgapramu [7, 8] yCTaHOBJIEHO TpeOOBaHUE MO HAJIMYHMIO YCTPOMCTBA MPOBEPKHU
paborocnocooHocTn YT (knomnkn). [IpoBepka paboToCIIOCOOHOCTH OCYIIECTBIISIETCS
HaxatueM kKHomku « TECT». Ilpu ee Haxxatuu B Y[T UCKYCCTBEHHO CO37a€TCsl TOK

YTE€UKH, YTO JOJDKHO NMPUBECTH K OTKItoueHuto Y J[T.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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YcerpoiicTBa 3a1UTHI OT XYTroBOro npooosi wiu uckpenust (Y 3/11I1)

JlyroBoil mpoOoi WIM HMCKpPEHHE — OJUH U3 aBapUNHBIX I0XKAPOOHNACHBIX
PEKUMOB B DIIEKTPOCETAX.

B omimnune OT KOpPOTKMX 3aMBIKAHUM, BO3HUKAIOIIWKA NIPU HCKPOBBIX
U JYTOBBIX pa3psAaax TOK, OTPAaHUYMBAETCS COIPOTUBIICHUEM HArpy3Ku, Ha KOTOPBIN
HE pearupyroT aBTOMaTUYECKUE BBIKJIIOYATENH, HO 34 CUET JUIUTEILHOIO BPEMEHH €0
MIPOTEKAHUSI, MOKET MPOUCXOIUTh BOCIUIAMEHEHHUE U30JISIUN ITPOBOJA.

OnHOMl W3 TJIaBHBIX NPUYMH HUCKPEHHs SBISIETCS OOJbIIOE IEPEXOTHOE
conpotusiienne (BIIC), B oOuxome Ha3bIBAEMOE TaKkKE «IJIOXUM KOHTAKTOM).
IIpu BIIC Ha mepexoje 3JAEKTPUYECKOrO TOKa C OJHOrO IMPOBOJHUKA Ha APYrou
oOpa3zyercsi mocjenoBaTeNbHAs WIM TapauielbHas SJICKTpUYECKas ayra MeExIy
IIPOBOJIAMY MJIM KOHTAKTaAMH.

BIIC yacTo Bo3HUKAET BCIEACTBUE AEPEKTOB U MOBPEXKACHUN, IPOU3OLIEIIINX
IpU SKCIUTyaTaluu obopyaosanus. Hanpumep:

- MOBPEXACHUS H30JSLUMU KaOeylsd TBO3IAMH, LIypyHamu, 3aKUMaMu WIH
IIPU MEXAaHUYECKOM BO3JEHUCTBUU APYTUMHU MPEIMETAMU;

- IOBPEXICHUSI U30JISIIUU KabeNel rphl3yHaMU U IOMAITHUMU >KUBOTHBIMU;

- U3JI0M Kabens (TpoBoja) MpU U3rudax WM MPU MOCTOSSHHBIX MEXAHUYECKUX
BO3JCHCTBUSIX;

- CTapeHue M30JALNH, MOBPEXKACHUS OT BO3ACUCTBUS TEMIIEpAaTyphl, BIIaru,
JIPYrUX pa3pymarnimux GakTopos;

- YXYIIIEHHE KOHTAKTa M3-3a OCNa0JeHUsl 3aKUMOB, CTAPEHHS U OKUCICHUS
IIPOBOJIOB U T.[I.

B noBpexaEHHON >XKWiIe BO3HUKAET Majblid 3a30p, MpoOMBAaEMbIl pabouum
HaMpsHDKEHUEM, MOATOMY TOK MO TaKOMY KaOelto MpoJ0JKAET MPOTeKaTh, U OCTAETCs
OJIM30K K HOMHUHAJIBHOMY 3HAYEHUIO, a 3HAYUT, ABTOMATHYECKUI BBIKIIOYATEINb

Ha HETro HE pearnpyer.
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Ocnabnentpin MexaHuyeckoe lNepepasnenHbli HenonHoueHHbIi
KOMTaKT nospexaeHune xabenv KOHTaKT

rabena

Aedexr NospexaeHue MexaHuueckoe MNospexaeHue CKpyTKa meap 1
kabena rPbI3yHamm nospexaenue WNK CTapexue ANIOMUHMI
U30NAUMK W3ONAUMKM

Pucynok 6. Bo3amoxHbIe TPUUUHBI UCKPEHUS B SJIEKTPOIIPOBOJIKE

B 3a3ope BO3HHKaeT AYroBOM pas3psisi, CONPOBOKIAIOUIUNCA HWHTECHCUBHBIM
BBIJICJICHUEM TEIUIa, YTO MPUBOIUT K JAbHEHIIEMY pa3pyIICHHIO U30JISLIUN Ka0ens u
€ro BO3TOPaHUIO.

[Tpu 6GoaBIIOM IEPEXOTHOM COMPOTUBIIEHUH BO3HUKAET MPOIECC HUKIMYECKOTO
o0pa3oBaHUsl W TallEHUS DJIEKTPUYECKOM MAYI'M, MPOUCXOIUT 3HAUUTEIBHOE U
JUIMTENBHOE BBIJEIICHNE TENJI0BOW SHEPruu. BO3HUKAIOT IIIMTEIBHBIE U YCTOMYMBbIC
TEIUIOBBIE PEXUMBI PaOOThl AJIEKTPUUECKHUX LIETed, BCIEICTBUE YEro MPOUCXOTUT
pa3pylIeHrEe U30JALNH U 3aUUTHBIX 000JI0UEK, a TAKXKe MOCIeNyIoIee BO3rOpaHHe.

Ilo MexaHW3My BO3HUKHOBEHHUS, PA3IMYAOT II0CIEAOBATEIbHBIA JyTOBOU

po0o¥i, mapaieNbHbII 1yroBoii MpoOol U AYyroBoil mpoOoil Ha 3eMITIO.

L (nuHun)

HAIPY3KA

N (He#nTpanb)

PE (zazemneHue)

Pucynok 7. Mexanu3M BO3HUKHOBEHHS TYTOBBIX ITPOOOEB
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[Ton mnocnenoBaTeNbHBIM JYrOBBIM HPOOOEM IOHHUMAETCS AJIEKTPUUECKUI
npo0Oi M30MSIUU (MM BO3AYIIHOIO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky uenu, 3amumaemoit Y3/IL IlocnenoBarenbHblil AyroBoid mpoOoi
BO3HUKAET, IIPEXKJIE BCETO, B PE3YJIbTATE MOBPEKACHUS POBO/IA UM ITOTEPU KOHTAKTA
B IIOCJIEZIOBATEILHOCTU C Harpy3koil. B 3Tux ciydasx, BEIMYMHA TOKA MEHbILE, YEM
pabounmii  TOK, M  aBTOMAaTUYECKHE  BBIKJIIOYATEIM  WIM  BBIKJIIOYATENIN
nuddepeHImaIbHOr0 TOKa HE CIOCOOHBI ONPEAETUTh HEUCTIPABHOCTh U OTKITIOYUTH
3alMIIAEM VIO 1IEMb.

[TapannenbHbIil 1yroBoi mpoodoi - 3To MpoOoM, Mpu KOTOPOM TOK MPOTEKAET
MEXIy AaKTUBHBIMM MPOBOJIHUKAMH, TapajuleibHO I1enu Harpysku. [IpoOoit
COIPOBOKIAETCS MOABICHUEM JJIEKTPUYECKOM JTYTH, CHOCOOCTBYIOIIEH 3aMBIKAHHIO
MIPOBOAHUKOB. BennunHa Toka mpu mapaieJbHOM Hpodoe OMpenesieTcsl MOIHbIM
COIPOTHUBIICHHEM LeNHU. B 3aBUCHMOCTH OT TOro, KaKO HOMUHAJIBHBIM TOK MMEET
aBTOMATHYECKUI BBIKIIIOYATEb, MPOUCXOAUT (WM HE MPOUCXOJUT) OTKIHOYEHUE
uenu. [lpu 3arpyOsieHHON ycTaBKe TOKa Cpa0aThiBaHUS ABTOMATUYECKOIO
BBIKJIOYATEIS] OTKJIFOUEHHE LIETIH MPOUCXOINT C 3aI€PKKOM.

JlyroBoii mpoOoi Ha 3eMJTI0 — 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET MEXKIY
aKTHBHBIM ITPOBOJAHUKOM M 3€MJICH B pe3yJIbTaTe 3aMbIKaHus (pa3HOrO MPOBOJHUKA HA
3€MJII0 WJIM Ha 3JIEMEHT AJIEKTPUYECKHU CBSI3aHHBIN C 3€MJIEH.

YcrpoticTBo 3ammThl oT ayrooro mpo6os (Y3II1) — HOBBINM Kiacc amnmapaToB
3AIIATHl AJIEKTPUYECKOW CETH, MPEAHA3HAYEHHBIM, B OTJIMYHE OT APYrUX BHUIOB
ANEKTPUYECKHUX 3alIUT, UCKIIOYUTENBHO I MPEAYNPEXKICHUS U MPEAOTBPALLICHUS
M0’KapOB, BO3HUKAIOIINX M3-3a JYTrOBOTO MPo0O0s (MCKPEHUS).

HekoropbiMu pa3zpaboTyukamMu 3THUX M3ACIUNA NMPUMEHSETCS TaKXKe TEPMHH

«YCTPOMCTBO 3alTUThI OT UCKpeHus» (Y3Uc).
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Pucynok 8. [IpuMepbl ycTpOHCTB 3alIUTHI OT TYTOBOTO IIP000s pa3InuHbBIX
MIPOU3BOIUTEIICH

VY3411 HOCUT UCKITFOUUTENBHO MPOTUBOIIOKAPHOE HA3HAYEHHUE.

OcHoBHOM  3amauent  Y3/[II  sABnsieTcs  CBOEBPEMEHHO  pacIiO3HaTh
BO3HUKHOBEHHE  I0OXKAPOOIACHOI'O  HMCKPEHHS W OTKJIIOYHATH  3al[UIIAeMYIO
ANEKTPUYECKYIO LIETIb.

Y3JI1 ckoHCTpyHpOBaHO TakK, YTOOBI OIPENENIUTH TMOSBICHUE JTYTOBOTO
(MCKpOBOI0) pa3psiia U MpepBaTh KOHTYp €LIE€ NEeped TeM, KaK DHEPrus B MECTE
HEUCIIPAaBHOCTH JIOCTUTHET 3HAYECHH, BEIYIIUX K BOSHUKHOBEHUIO MOKapa.

VY3Il obOecrnieunBaeT aBTOMATHYECKYH0 JIHATHOCTUKY KOHTPOJIHPYEMOM
ANEKTPUYECKOM LENUW W NpPH BO3HUKHOBEHUM HMCKPEHHS OTKIIOYAeT €€ oT oOuie
MATAIOIIEN CETH.

Takum o0pa3om, Ledb NPUMEHEHHsI ITHUX YCTPOWCTB — 3TO NMpPENyNpeKICHUE
[I0’KapOB, BO3HUKAIOIIMX B IMOMELIEHUSAX, 3[aHUAX M COOPYXKEHHUAX I0 INPUUYMHE
HEUCIPABHOCTH 3JIEKTPOOOOPYIOBaHUS, MPOSBISAIOLIEHCS B BHJIE AYTOBOrO MPoOOs

(uckpeHus).
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bonpmmnacTBo  Y3/III  HMCONB3yIOT CXOXKHE NPUHUUIBI  OOHApYXEHUs
MI0’KapOONACHOTO MCKPEHHsIT B CETH. YCTPOWCTBO AHAIM3UPYET COBOKYIHOCTH
NapaMeTPOB TOKA M HAIPSIKEHUS CETH, XAPAKTEPHBIX [JIsi UCKPEHHUS: BEIUYUHY,
bopMy, TOJIIPHOCTD, TPOAOJKUTEIBHOCTD U TEMIT CJEI0BaHUS CKAYKOB. JTH CKauKu
U JaT uHpopMalrio, o0padaThiBaeMyt0 MOAYJIEM OOpaOOTKH CHUTHAJIOB B COCTaBE
VY3 I1. BennunHa nojly4eHHOTO CUTHAJIa CPABHUBAETCS € 3aJJaHHBIM 3HAUEHUEM U IIPU
KOKJIOM TIPEBBIIIEHUH JTOr0 3HAYEHUS MOJAETCS MMIYJIbC PETUCTPUPYEMBIN
HakonuteneM. [Ipyu qOCTHKEHNH B HAKOIMTENE YCTAHOBJIEHHOI'O YHMCIIAa UMITYJIbCOB
3aJJaHHOTO YPOBHS MOAPSAA (POPMHUpPYETCS CUTHAJ, OTKJIIOYAIONIMHM 3alUIIaeMyIo
JIMHUIO.

Baxnoit xapakrepuctukor Y3II, sBasercd MOMEXo3allUIIEHHOCTh, T.€.
OTCYTCTBHE HEXENaTeNbHbIX (JIOKHBIX) Cpa0aThlBaHUW TIPU  BKIIOYEHUU B
3alUIIAEM IO 1IeTlb Pa3INYHbIX AIEKTPONpUOOPOB, HAPUMED, IbUIECOCA, ICTOYHHUKA
NUTaHUS C DJJIEKTPOHHOM KOMMYyTAallMed, JBUrareias KOHJIEHCATOPHOIO ITYCKa,
AJIEKTPOHHBIX PErYJSATOPOB (TUPUCTOPHOTO THUIIA) CUJIBI CBETA, (IYOPECIEHTHBIX U
raJIOTEHOBBIX JIAMII, @ TaKXe «HOPMAJbHO HCKPSIIUX» PYUYHBIX 3JIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEJSIMH KOJUIEKTOPHOI'O TUIIA UCKPEHUE B KOTOPBIX SBIISIETCS
JOITYCTUMBIM, HAIIPUMED JIPEJIb.

CTOUT OTMETHTH, YTO OTIEIBbHBIE SJIEKTPUUYECKHE YCTPOMCTBA CaMH MOTYT
IeHEepUPOBaTh BBICOKOYACTOTHBIE M CPEIHEYACTOTHBIE IIOMEXH, KOTOpble OyayT
pacno3HaBatbca Y3/III kak wucTouyHMK wuckpeHus. Hanpumep, THpUCTOpHBIE
perynsatopbl ¢ (a3oBbIM ympaBlieHUEM 0€3 [OMEXONOJABIAIUX (UIBTPOB;
pa3iIM4YHbIC YCTPOMCTBA, T€HEPUPYIOIIHUE BBICOKOYACTOTHBIE IIOMEXHU IOBBILIEHHOTO
YPOBHs, CYIIECTBEHHO IPEBBIIIAIONIME HOPMBI Ha moMexodmuccuro. llpn Hammuum
NEPEYUCIICHHBIX YCTPONCTB, NPUXOAUTCA MO0 OTKa3bIBaThCs OT puMeHenus Y 3/11,
yBEJIMYMBAsl PUCKU BO3TOPAHUN OT MCKpeHus, mbo orkimouats Y3/I1 Ha Bpems
WCIIOJIb30BaHUSI YCTPOMCTB, SBJSIOIIMXCS T'€HEPAaTOPAMHM BBICOKOYACTOTHBIX M
CPEIHEYACTOTHBIX ITOMEX.

OcHoBHbIMHU XapakTepucTukamu Y 3111 sBisrores:

- HOMUHAQJIbHBIA TOK — MakCUMaJbHbIM TOK mpu kotopoM Y3/II cnocoOHO
JUTUTENBHO paboTaTh, HE TEPSS CBOIO pabOTOCIIOCOOHOCTh. B OCHOBHOM BBIMYCKAIOTCS
B IISITH MOAU(DUKAIIUSIX, B 3aBUCUMOCTH OT HOMUHAJILHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMMHAQJIbHOE HAIPSHKEHWE — HanpspkeHue ceth npu kotopoMm Y3/

CIOCOOHO JJIUTENIHbHO padoTaTh, HE TP CBOI PaOOTOCIIOCOOHOCTH;
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- YCIIOBHBIA TOK KOPOTKOT'O 3aMBIKaHUS — TOK KOTOPBIA KPaTKOBPEMEHHO MOKET
BbiepxkaTh Y311 1o MoMeHTa noka He cpaboTaeT aBTOMAaTUYECKUI BBIKIIOYATEb,

YCTaHOBHCHHBIﬁ AJIL 3alllUThI OCIIM OT KOPOTKOI'O 3aMBbIKAHM .
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1 — U3roTOBUTEND; 2 — MOJIEJIb; 3 — HOMUHAJIBHOE HAMPSIKEHUE; 4 — 4aCcTOTa; 5 — HOMUHAJIbHBIA
TOK; 6 — YCJIIOBHBIM TOK KOPOTKOI'O 3aMbIKaHHUsI; 7 — CXeMa MOJKJIIOUEHHUS; 8§ — cCXeMa UHIUKaIuu
COCTOSIHMSI TpUOOpa

Pucynok 9. [Ipumep mapkuposku Y3 /111

Bri6op Y311 npon3BoauTCs MO CICAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbBHOMY HanpsbkeHuto. HomunansHoe Hanpsixenue Y 3111 nomkHO
OBITH OoJIbLIE JIMOO PABHO HOMUHAIbHOMY HAMPSXKEHUIO 3alIUIIIAEMON UM 11EMH;

- 10 HOMHMHaJIbHOMY TOKYy. Y3JIII He 3amuiaer sJIEKTPUUYECKYHO CETh
OT NIEPETPY3KHU U TOKOB KOPOTKOT0 3aMbikanusl. [Toaromy nepen Y311 qomxeH cToaTh
aBTOMATHUYECKHI BBIKIIOYATENIb WM JpYrod ammapaT ¢ (QyHKIHEH 3aluThl
OT CBEPXTOKA MO TOKY KOTOPOro HEOOXOAMMO BbIOMPATh HOMUHANBHBIA TOK Y3JII1.
[Ipu »>TOoM HoMmuHanbHBIA TOKk Y3/II nomken ObiTh Oonble MO0 paBeH
HOMHUHAJIBbHOMY TOKY YCTaHOBJIEHHOT'O JIO HETO anmapaTa 3alluThl (ABTOMaTUYECKOT O
BBIKJIIOYATEINS WM APYTroro arnmapara ¢ yHKIUEN 3alUThl OT CBEPXTOKA).

Taxxe npu BeiOope Y311 cnegyer oOpaTuTh BHUMaHUE HA HATMYUE (PYHKIIUU
MIPOBEPKH pabOTOCIIOCOOHOCTH yCTpoiicTBa. HekoTopble MPOU3BOAUTENN OCHAILAIOT
VY311 kHONKOU MPOBEPKH, OTJAEIbHBIE MPOU3BOAUTENIN B KOMIUIEKTE C YCTPOUCTBOM

IIOCTaBJAKOT CPCACTBO KOHTPOJIAI B BHAC aBTOHOMHOM BUJIKH, HO3BOJ'I$HOH.[€ﬁ


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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UMUTHPOBATh KCKPOBBIE DPA3psiibl, U TaKUM OOPa3oM OCYIIECTBIATh KOHTPOIb
(GYHKUMOHUPOBAHMS M3JIEIUS W ONPEACIICHUE 30HbI €ro JEHCTBUS, YTO SIBISETCA

HCCOMHCHHBIM IMPCUMYIHICCTBOM TAKHX aIlllapaToOB.

Pucynok 10.IIpumep Y3111 B KOMIUIEKTE CO CPEICTBOM KOHTPOJISL 30HBI
(YHKIMOHUPOBAHMS

VYcranoBka Y3/III B rpynmoBbIX CETSX MUTAHHUS CUCTEM IMPOTUBOIOKAPHOM
3aIIUTBl U B DJIEKTPOYCTAHOBKAX MEIMIMHCKOIO HA3HAYEHHS, IOIJICPKUBAIOIIUX
KU3ZHENIEATCITLHOCTh OOJBHBIX, HE IOMYCKAETCH.

VY3II saBnsercs eme OAHWM BHUIAOM 3alUTHI  AJICKTPUUYECKUX IIETEH.
OHo He 3aMeHsieT coOoM Apyrue amnmapaThl 3allUThl U HE OTMEHSET HEOOXOIUMOCTH
MIPUMEHEHUS B BJIEKTPUUYECKUX LIETSAX aBTOMATUYECKUX BBIKJIKOYATENEH U YCTPOMCTB
3alIUTHOTO OTKIIIOUEHUS TUPPEPEeHIIMATBHOTO TOKA.

V3II pekoMeHayeTcs YCTaHaBIMBaTh B OTIEIbHBIX TPYHIOBBIX JIMHUSIX
MUTaHUS OCBEIIEHUS U IITETNCEIbHBIX PO3ETOK MOCIIE IPYTUX anmnapaToB 3amuThl (AB,
YAT).

VYcranoska Y3 /111 3anpemiaercst B IMHASX CHCTEM IPOTUBOMNOKAPHON 3aILUTHI,
a TaKXKe JJICKTPONPUEMHUKOB, OTKIIOUYEHUE KOTOPBIX MOYKET MPHUBECTH K OMACHBIM
MOCIEACTBUSAM: CO3IAHUIO HEMOCPEACTBEHHOM yIrpo3bl UISL KHA3HU JIFOAEH,

BO3HUKHOBCHHUIO B3PLIBOB, IMOKAPOB U T.1.
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YcrpoiicTBa 3a1uuThI OT nepeHanpsi:kenus ceru (Y3II)

[lepenaapl HANPSHKEHUS B QNEKTPUYECKON CETU ABJISFOTCS OAHOM M3 OCHOBHBIX
MPUYUH BBIXOJIa M3 CTPOSl AJICKTPUUYECKUX MPUOOPOB, MPUBOASIIUX B OTACIBHBIX
ciydasx K moxkapy. OCOOGHHO OCTpPO BONPOC 3alIUThI  DJIEKTPONPUOOPOB
OT TMEPEeNnaJ0oB HAMPSHKEHUS CTOUT B JKUJIBIX MHOTOKBAPTUPHBIX JOMAax CTapou
MOCTPOMKH, & TaK K€ YACTHBIX JKUJIbIX JOMax IOJKIIOYEHHBIX K CTapbIM JIMHUSIM
3JIEKTponepeaay.

Y CTpOMCTBO 3alIUTHI OT MEPEHANPSKEHUS WIIM PEJIE HAITPSHKEHUS — 3TO armnapar
3aIIUTHI, OCYIIECTBIIIOIINN HEMPEPBIBHBI KOHTPOJb BEIWYHMHBI HAIPSKEHUSA
MUTAIONIEH CETH C IIeNIbI0 00ECTeUeHUsI OTKIIIOUYCHHS HArpy3Kd B CIydae BBIXOJA

SHAYCHUSA HAIIPAKCHUA 3a YCTAHOBJICHHBIC ITPHUICIIBL.
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Pucynok 11. [IpuMepsl ycTpOMCTB 3aUThI OT NEPEHANPSHKEHUS PAa3IUYHbIX
MIPOM3BOIUTEIICH

Haznauenne V3II 3akmoyaercs B 3alUTe  AJIEKTPOOOOpPYIOBaHUS
OT IIEPETAI0B HANPSIKEHUS CETU KOTOPBIE MOT'YT BO3HUKHYTb B CIICACTBUE Pa3JIMYHBIX
(bakTOpOB TaKMX KaK OOPBIB HYJS, TIepeKoc a3 u T.1I.

Kak mpasuno, Y3II cocToMT M3 JBYX OCHOBHBIX OJIOKOB: H3MEPUTEIBHOIO
Y UCIIOJIHUTEIBHOTO.

[Ipu nomaye Ha VYII HanpsbkeHHsT W3MEpPUTENbHBIA OJOK OMNpEenenseT
€ro BeJIMUMHY. Eciin u3aMepeHHoe 3HaueHne HaNps>KEHUs SJIEKTPOCETH HE BBIXOJIUT 32
YCTAHOBJICHHBII B HACTpOMKax [Mara30H 3HAYEHUM HU3MEPUTENIbHbIA OJOK MoJaeT
CUTHAJI HA WCIIOJHUTENbHBIA OJIOK (pesie) KOTOpbIA 3aMbIKaeT CUJIOBOM KOHTAKT,

BKJIIO4as TEM CaMbIM HArpy3Ky B CCThb.
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Takum ob6pazom, Y/II ocymiecTBiasieT HEMPEPHIBHBIN KOHTPOJIb HAMPSKEHUS
DJEKTPOCETH. B ciiyyae CHWKEHUS HANPSHKEHUS HUKE YCTAaHOBIICHHOIO IOpOra
VI TIOBBIIIICHUS BBIIIE€ YCTAaHOBJICHHOT'O B HACTPOMKAX MOPOTra U3MEPUTEIbHBIN OJIOK
MTHOBEHHO TIOJIJa€T CHUTHAJ Ha UCIOJHUTEIbHBIM MeXaHu3M (penie) KOTOpbIi
OTKJIFOYAET JJIEKTPOYCTAHOBKY OT ceTu. Ilocime BOCCTaHOBIICHUS 3HAYCHUS
HalpspDKeHWs 0 JIONYCTUMOTO  3HA4YE€HUs, M3MEPUTENbHBIM  OJOK  uepes
YCTAHOBJICHHYIO B HACTpPOMKAaX  BBIACPKKY  BPEMEHM  TMOJAaeT  CUTHAI
Ha UCIIOJIHUTEIbHBIM MEXaHU3M, KOTOPBIM BHOBb BKJIIOYAET HATPY3KY.

CyIIeCTBYIOT CIENYIOIIUE TUIIBI PEJIEC HAMIPSKECHUI:

-[10 TUIY 3JIEKTPOCETU: ogHO(a3HbIe U Tpex(as3HbIe;

-110 CI0CcO0y YCTaHOBKHU: CTallMOHapHbIe U nepeHocHbie. [Ipu yctanoske Y311
BO BBOJIHOM OJJIGKTPOIIUTKE OOECIeUnBACTCSl 3allUTa BCEH 3JIEKTPOCETH M BCEX
AIEKTPOnpuOOpOB, MOAKIIOUeHHBIX K Hel. [lepenocusie Y311 mpumensitorcs, koraa
€ro YCTaHOBKA B IIIUTKE 3aTPyAHEHA WM HEOOXOIUMO 00ECIIEYUTh 0COObIE HACTPOUKHU
M0 HANIPSIKEHUIO CETH ISl KOHKPETHOTO 3JIEKTPOOOOPYAOBAHUS.

B Hacrosiiee BpeMsi CyIIECTBYIOT YCTPOMCTBA 3AIIMUTHI OT MEPEHANPSIHKEHUS C
KOMOMHUPOBAHHOM 3alllUTON, TaK Ha3bIBa€MbIE BOJIbT-aMIEPHBIE pejie, KOTOPHIC
KOHTPOJUPYIOT KPOME HAMPSIKECHUSI CETH, €UI€ U TOK B CETH, 3aIUINAS TEM CaMbIM
CeTh, KaK OT IEPEINa/OB HAMPSHKEHUS, TAK U OT MEPETPY3KH, T.€. NOMNOJHUTEIIBHO
BBITIOJTHSIET (DYHKITUIO OTPAaHUYUTENISI MOITHOCTH.

Heo0OxonuMo 3HaTh, YTO BOJIBT-aMIIEPHOE pelie He 00ECTIeUnBAET 3aLUTY CETH
OT KOPOTKOTO 3aMbIKaHUSI M HE MOXET 3aMEHUTh CO0O0il aBTOMATHYECKUM
BBIKJIFOUATEIb.

Baxnol xapakrepuctukon Y 311 siBjisieTcs HOMUHAIBHBIN TOK.

HomunanpHbI TOK — 3TO TOK, KoTophid ¥Y3II cmocobHo mpomyckars depes
ce0sl B TEUEHUE IJTUTEIBHOIO BPEMEHHU COXPaHSsI ITPH ’TOM CBOKO pabOTOCIIOCOOHOCTD.
CranmapTHpIMH, HanboJee pacrnpoCTPaHEHHBIMU 3HAYCHHSIMH HOMHUHAJIHHOTO TOKA
V3II aeisrotes: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Tok Y3II onpeaenseTca mo CyMMapHOMY TOKY Harpy3KH HIIH
MOIIIHOCTH BCEX 3JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3AIIUIIAEMYIO CETh.

[TonyyuB paccuuTaHHOE 3HA4Y€HUE Toka, BbiOMpaem Y3II ¢ Ommkaiium
OOJIBIIMM CTaHAAPTHBHIM 3HAYEHUEM HOMUHAIBHOTO TOKA.

Heo6xoquMo yuuthiBaTh, uTo Y3Il He 3amumiaeT 3J€KTPOCETh OT TOKOB
MEepPerpy3Kd M TOKAa KOPOTKOT'O 3aMbIKaHUs, MO3ToMy camo Y3II 1OKHO OBITh

3alUIOCHO OT HHUX YCTAHOBJICHHBIM IIOCJICAOBATCIIBHO C HHM aBTOMATHUYCCKUM
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BbIKITIOUaTeneM. [loatomy HoMuHaNbHBINA TOK Y311 HE0OX0MUMO MPUHUMATH UCXOAS
Y3 HOMUHQJIBHOTO TOKA aBTOMATHUYECKOrO BBIKJIOUYaTesst. [Ipy 3TOM HOMHUHAJIBHBIN
Tok Y3II nomxeH ObITh OOMbINE WM PaBEH HOMHUHAIBHOMY TOKY YCTaHOBJIEHHOTO
JI0 HETO aBTOMATHYECKOTO BBIKIIFOUATEIIS.

V3II MOryT UMETh HECKOJILKO HACTPOEK:

- yctaHOBKa mopora cpabarbiBanus Y3Il mo MakcMMallbHOMY 3HA4Y€HUIO
Hanpspkennss (Umax) - ycTaHaBiIMBaeT MAaKCUMalIbHO JIOMYCTUMOE 3HA4YeHUE
HAMpsHDKEHUST  DJIEKTPOCETH, TIPEBBILICHUE KOTOPOTO IMPUBEAET K OTKIIFOYEHHIO
Harpys3Ku;

- ycraHoBka mopora cpabarbiBaHug Y3Il nmo MUHUMaIbHOMY 3HAYEHUIO
Hanpspkeauss (Umin) - ycTaHaBiAMBaeT MUHUMAIBHO JIOMYCTUMOE 3HAYEHUE
HaIpsDKEHHST DJIEKTPOCETH, CHIKEHHE HANpsDKEHUS HIKE JAaHHOIO 3HA4YeHUs
MIPUBEJIET K OTKJIFOYEHUIO HATPY3KH;

- YCTaHOBKA BPEMEHU 3aJI€P’KKM BKIIOUCHHS — BpeMsi, yepe3 koropoe Y3,
MOCJIE OTKJIFOYEHHS HArpy3KH, MMOBTOPHO €€ BKJIKOYUAT IIPU BOCCTAHOBJIICHUN 3HAYCHUS
HaNpsDKEHUSI CETM B YCTAHOBJIICHHBIX TNpeAenax. Bpems 3aaepKKh BKIIOYECHUA

AIEKTPONPUOOPOB BEIOUPAETCS B COOTBETCTBUU C PYKOBOACTBOM I10 AKCILTyaTallUH.

i S a0 oo
BHKJIIOYeHHUA 4 4 5 5 IIOOKJIIOYeHuA
e 2208 .
HATPY3KH.
s (et (i S

IIATAHHA peJie.
E 7 (B7 2V

. contro!
BN,
HAIPY3KHN

Brixmogarems KOHTPOJIA
MAKCHMAJIBHOI'O HAIIPpAXKeHHA.

Tpexpaspanmsrit
Brikaouarens xorTpONIA BN, HHEIAKATOP.

MHHHUMAJBHOI'O HAIIPAXKEeHHAA.

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

Perynarop samepxirn
BpeMeHH aBTOMAaTHYECKOI'O
BKJIIOYEHHUA IIOCJIe ABAPHH. 220

Peryna'rop MAKCHMAJIBHOIO

——3
5 230! HAOpAKEeHHA OTKIIIOYCHHUA.

Perynarop MuHEHMAaILEHOTO
HAIPAXKEeHHA OTKIIIOYeHHA.

Krevyer nogrmogenna
Harpy3KH

Pucynok 12. [Ipumep MapkUpOBKH YCTPOWCTBA 3aIMTHI OT MEPEHAIPsKEHUS (pese
HaIPsHKCHUS )
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KonnuectBo u ciocoObl HACTPOWKU MOTYT OBITh pa3JIMYHBI IS Pa3HbIX THUIIOB
V3II. OO6buHO, Hactpoiika VY3II ocyiecTBisieTCss C MOMOIIBI TMOBOPOTHBIX
PEryIUPOBOYHBIX PYUEK.

CpaBHeHHE anmapaToB 3alIUTHl JJIEKTPUYECKOM CETH MO OTKIHYAIOIIEH
CIIOCOOHOCTH

PaccmoTpum pa3zHuily B paboTe W BO3MOXKHOCTSIX OTKJIIOUEHHS Pa3IMYHBIX
anmnaparoB 3alllUThl 3JIEKTPUUYECKUX Liened. B HacTodiiee Bpems, €CTb MHOIO
KOMOMHHPOBAHHBIX YCTPONCTB 3aIUTHI JJIEKTPUUECKUX CETEH, T.€. COBMEILAIOIIUX B
ce0e HECKOJIbKO 3alIUTHBIX (YHKIMI. 31€Ch MBI pACCMOTPUM HE KOMOMHUPOBAHHbBIE
anmaparhbl 3alUThl, BHITOJHAIOIINE TOJIBKO OAHY () YHKIIHIO.

[IpyuriHaMU MOXApOB OT 3JEKTPOYCTAHOBOK MOTYT SIBJISITBCS: KOPOTKOE
3aMbIKaHWE, Teperpy3ka, TOKH  YT€YKH, JYyroBble HOpoOOH  (HCKpPEHHE),
IIEpPEHAIIPSKEHUE.

Jnst  3alIWTBl  3JEKTPUYECKUX CETEH, B HACTOSIIEE BpeMs, SBISIOTCA
oOsi3arenbHbIMU K ipuMeHeHnto AB n Y/IT. DTu annapaTsl 3apeKOMEH10BaIN ceOsl
KaKk HaJeXHble M  DPQPEKTUBHBIE CpEACTBAa  NPEIOTBPALLEHUS  IOXKApOB
OT 3JIEKTPOYCTaHOBOK.

AB 3amumaer 3NEeKTPUYECKYI0 CETh OT TOKOB KOPOTKOI'O 3aMBIKaHHUS
Y TIEPETPY30K IIEKTPUUECKOM CETH.

YAT 3amumaer 3JIEKTPUYECKYH) CEThb OT TMO0XKAapOB B  PE3YJIbTATE
BO3HUKHOBEHUSI TOKOB YTEUKH.

Crnenyer OTMETUTh, YTO B HACTOSAIIEE BpeMs 3aIUUTy OT MHOTMX HETaTUBHBIX
(akTOpOB,  BBI3BIBAIOIIMX  BO3OpaHUE B  JJIEKTPUUYECKUX  CETAX, BMECTE
c npumeHenueM AB u Y/IT, oryacTu pemaroT OpraHu3aliMOHHBIMA MEPONPUATHIIMM,
IIPOM3BOJAMMBIMH Ha ATAIE IPOCKTUPOBAHUS JIEKTPUUECKUX CETEM, TP UX MOHTAXe
U NIpH DKCIUTyaTauuu. Vcnosib3yroTes Takue Mepbl, Kak 3a3eMJICHUE, YKIIaaKka Kaoemns
B KOpoOa, YBEIMUEHUE paCCTOSHUSA MEXIy NPOBOJHUKAMH, MPUMEHEHUE
CHEIUATIbHBIX COCUHUTEIIbHBIX YCTPOMCTB (KJIEMMHBIX KOpOOOK | Jp.) U T.a. Jis
3alIUTBl OT MEPErpy30K IMPOM3BOAAT MPABWIBHBIA pacueT 3JIEKTPUUYECKUX CeTel
Y Harpy3KH.

Opnnako AB u YT uzHauanbHO He OBbLIM NMpeIHa3HAUYEHbI JJIs1 PACTIO3HABAHUS
MCKpPEHUS U OTKIIIOUEHHMS LIENU B CIIy4yae ero nospiieHus. MIckpeHue He pacro3Haercs
AB nm Y/T, NOCKONABKY NPU UCKPEHUU HE MPOUCXOIUT HU YBEIUUYEHUE CPEAHETO

SHAYCHUS TOKA B LECTIN, HU €0 YTCUKa Ha 3E€MIIIO.
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[Ipn mocnegoBaTeIbHOM HMCKPEHHH IIOJIHOE COMPOTHBICHUE IUIOXOIO
KOHTaKTa» YMEHBIIAET TOK HAarpy3Ku M JEPKUT 3TOT TOK HHMXKE MOPOra OTKIIFOUEHHUS
AB. Co00TBETCTBEHHO, 3TH CpPEACTBA 3alIUThl OT HEraTUBHOI'O JIEUCTBHS BBICOKOIO
3HaY€HUA TOKa He cpabarbiBatoT. [lpum mapaisienbHOM HCKpeHUM Mexay (azoi
U HEUTpalbHBIM TNPOBOAOM TOK OIPAaHUYEH IOJHBIM CONPOTUBICHUEM ILENU
u cpabarpiBanrie AB u YT 3aBUCHT OT CTEeHN UCKPEHUSI, OTHAKO B TIOJIHON Mepe
HE TapaHTUPYETCH.

CoOOTBETCTBEHHO, peIlICHUE 3aJa4ll PACIIO3HABAHUSI HCKPEHUS U 00eCIeUeHHUs
3alUTHI OT I0YKAPOB, BEI3BAHHBIX HCKPEHUEM, JOKHO 00ECIIeUnBATHCS HOBBIM TUIIOM
YCTPOMCTB, (PYHKIIMOHAIBHO U TEXHUYECKH OPHEHTHPOBAHHBIMHU Ha TaKylO 3ajady.
Takum yctporictBom siBnsierca Y 3 /11

V31 3ammmiaer 3JEKTPUYECKYH0 CETh OT IMOKAPOOMACHOI'0 IPOSBIICHHUS
JIyTOBOT'0 MPO00sT (MICKPEHUS).

Eme omaum  (akTopoMm, KOTOpBI  MOXET MPUBECTH K  IOXKapy
OT JJIEKTPOYCTAHOBOK, SIBJISIIOTCS KOJE€OaHUs HANpPSKEHUS AJIEKTPUYECKOM CEeTH.
[Iprdem, OIMacHOCTh MOKET HECTH KakK IOBBIIIEHHOE HANPSIKEHHUE, TaK U IIOHWKEHUE
HaIpsKEHHUSL.

AB, YT, Y3/II He 3amuIarT 3JIeKTPUIECKYIO CETh OT OMACHBIX KOJIeOaHM
HaIpsDKEHUS CEeTH. DTy 3a1a4y BelnoiHseT Y 311

VY3II 3amummaer 3JIeKTPUYECKYI0 CeTh OT KOJIOaHWM HaIpsKEHUsS, KOTOPhIC

MOTYT MPUBECTH K BBIXOAY U3 CTPOS JIEKTPOIPUOOPOB U UX BO3TOPAHHUIO.

DOYHKUMOHAJIbHbIE BO3MOKHOCTH aNNapaToB 3alIMTHI JIJIEKTPHYECKHUX
ceTe.

Tabmnura 2
OYHKIIMOHATILHBIC BO3MOXKHOCTH aIlllapaToOB 3aIlUThI AJICKTPHUCCKUX CeTeh

Anmnapar 3aluTrhbl
Yerpoiicrso YcrpoiicTBO
ABapuiiHbIi . YceTpoiicTBO 3alIUTHI | 3aIIUTHI OT P
SSHM ABTOMATHYECKHUIi 3alMTHI OT
p Au(pPpepeHIHATBLHOTO AYroBOIro
BbIKJIIOYaTe/b (AB) nepeHan psiKeHus
Toka (YAT) npoodost
(Y3/I) (Y3I)
He
Kopotkoe ObecneunBaer He o6ecrieunBaet He o6ecrieunBaet
3aMbIKaHUE 3aIMT 3aIUT obecnieuuBacr 3aIIUT
y Y 3aIIUTy y




69

Anmnapar 3aluThbl
Yerpoiicrso YcrpoiicTBO
ABapuiiHbIi . YeTpoiicTBO 3alIUTHI | 3aIIUTHI OT P
P— ABTOMATHYECKHH 3aIUTHI OT
p audpdepeHIHATBHOTO AYroBOIO
BbIKJIIOYaTe b (AB) nepeHanpsiKeHust
Toka (Y/T) npooos (V3II)
(Y3AID
He
ObecneunBaer He o6ecneunBaer He o6ecneunBaer
[Teperpyska 12 - o0ecrieynBaer -
AT
ry Y 3aIIUTy Y
He
He obGecnieunBaet ObecneunBaet He oGecnieunBaet
VYTeuka Toka — AT obecreunBaer —
Y mry 3aLUTY Y
Hyrosoi
po0oit He obecrieunBaet He o6ecnieunBaer O6ecneunBae | He oOecrieunBaer
MOCJIeI0BaTe 3aIuTy 3aIuTy T 3aIUTY 3aIUTY
JILHBIN
He B monHOM Mepe
Jyrosoit obecreunBaer 3aluTy.
poooi Moxer cpaboraTh He o6ecneunBaer OoecneunBae | He oOecnieunBaer
napasuieIbHbI CITUIIKOM TMO3THO 3aIIUTy T 3aLUTY 3aIUTy
i1 (TTpu OrpaHUYEHHOM
toke K3)
He B monHoii Mmepe He B nmonHoii mepe
. o0ecreunBaeT 3ammTy. obecrieunBaer
Jyrosoii
100G Moxert cpaboTtaTh 3aIIUTY. OoecneynBae | He oOecnieunBaet
Hap:s eMITEO CIUIITKOM TTO3THO MoxeTt He cpaboTaTh T 3aUTY 3aIuTy
(Ipu orpaHUYEHHOM (Ipu UMITYJILCHOM
toke K3) XapaKTepe UCKPEHUs)
He
ITepenasbr He oOecrieunBaer He oOecrieuuBaer O0ecneunBaet
HaIpsHKCHUS 3aIuT 3aIIuT obecnieuusacr 3aIMT
p y y 3ammTy Uty

U3 Ta6J'II/II_IBI 2 BHU/IHO, YTO HM OAWH M3 allaparoB 3alllUTbl HE 3alllUMIIACT

SJICKTPUICCKYIO CCTh OT BCCX BO3MOKHbBIX aBaprIHBIX PCKHUMOB. I[J'IH obOecIieueHus

MAaKCUMaJIbHOU

anmnapartbl

3alllUThI

3aIUTHI,

paboraromue Ha

HEHCIIPABHOCTH JJIEKTPUYECKOMN CETH.

oOHapyxeHue

pa3HBIX

JIIEKTPUUYECKONW CETH IEIeCOO0pa3HO  HCIIONIb30BaTh

IPU3HAKOB

[Tpumenenue Y3/II1 u Y3II He oTMeHSET HEOOXOIMMOCTH HUCIONB30BaHus AB

nu YJT.

Takum o00pazoM, eciau pacCMOTPETh BapUaHT HCIOJIB30BAHHS BCEX BHJIOB

3aIUTHI ATIEKTPUUECKON CETH OTACIbHBIMH YCTPOMCTBAMU (BBIMOIHSIIOIIUMH TOJIBKO
OJIHY (DYHKIIHIO), TO HEOOXOAMMO YCTAaHOBUTH YETHIPE PA3HBIX arlnapara 3amuTsl: AB,
YAT, Y3AII, Y3IL
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B HacTosiee Bpemsi pacipoCTpaHeHbl KOMOMHUPOBAHHbBIE alapaThl 3aIlUTHI,
KOTOpble OOBEAMHSIOT B OJHOM KOpPIIyCE HECKOJBbKO ycTpoicTB. Hampumep,
muddepeHnanbHble aBTOMAThI, KOTOPblE OOBEAUHSAIOT (DYHKIIMH aBTOMAaTUYECKOTO
BBIKJTIOYATENS U YCTPOMCTBA 3alUThl TU(depeHraibHoro Toka. KomOMHUpoBaHHBIE
YCTPOMCTBA MO3BOJIIIOT ONTUMHU3ZUPOBATH U YIIPOCTUTH MPOEKTUPOBAHUE MU MOHTAXK
AIEKTPUYECKHUX LIUTKOB.

TepMouHAMKATOPBI

Onnoit u3 HaubOoJee pacnpocTpaHeHHBIX NpUYHH 0XKapoB
OT DJIEKTPOYCTAHOBOK SIBJIIETCSI IEPETPEB KOHTAKTHBIX COCAMHEHUW U IPYrHX
aneMeHToB. [lokapoomnacHble  peXUMbl  BO3HHMKAIOT  BCJIEACTBUE  OOJIBIIOTO
NEPEXOHOIO COMPOTUBIIEHHUS, a TAKIKE MEPETPY30K.

TepMonMHAMKATOPHBIE MaTepuajbl NPEIHA3HAYEHBl [JIS1 BHU3YAJIBHOIO WIIN
dororpapuueckoro KOHTPOJSI M HU3MEPEHHUS TEMIIEpaTyphl, T.. pPe3yJabTaThl
MU3MEPEHUN MOXKHO NIPEICTABUTH B BU3YAJIM3UPOBAHHOM BHUJIE.

[Ipy goCTHXKEHMHM MAaKCHUMalbHOM  TEMIlepaTypbl TEPMOMHIUKATOPHBIN
MaTrepHall pacIuiaBiIIeTCS U HEOOPAaTUMO MEHSET CBOM IIBET.

TepMOMHAMKATOPHI MOXXHO HCIOJIb30BAaTh Kak JIOKA3aTeIbCTBO (hakTa
JOCTHXKEHUSI  ONpPENENeHHOW MAaKCMMaJbHOM TeMmeparypbl, T.K. pe3yIbTaThl
U3MEpPEHUs SIBIIIOTCS HEOOPATUMBIMH.

Merton wu3MepeHus TeMmIlepaTypbl C TOMOIIBIO  TEPMOMHIUKATOPHBIX
MaTepHaioB OTJIMYAETCA MPOCTOTOM, 3KOHOMHUYHOCTBIO, MAJIOM TPYAOEMKOCTHIO,
BO3MO)XHOCTBbIO OMNEPATUBHOIO TOJYYE€HUs] JOCTATOYHO TOJHOM HUH(opMauu
O TEIJIOBOM PEXKHUME 3JIEMEHTOB AJIEKTPOOOOPYI0BAHUS.

TepMOMHINKATOPEl MMEKOT HECKOJIBKO HCIOIHEHHU: TEPMOMHINKATOPHbIC
HAKJIEMKU U TEPMOWH/IMKATOPHBIE KPACKHU.

KoHTpacTHOCTH 1IBETOBOrO Mepexoaa 0OecleuynBaeT JIETKOE pacrno3HaBaHUE
ABAPUITHOTO MEPETPEBA.

TepMOUHINKATOPBI COXPAHSIOT CBOM LIBET U MAPKUPOBKY HA IPOTSIKEHUN BCETO
CpOKa CITY>KOBI.

TepMonHAMKATOpPHBIE  HAKJIEWKH  MPEACTABISIIOT  COOOM  TMOMJIOXKKY
Ha CaMOKJICALIEHCS OCHOBE C HAHECEHHBIM TEPMOMHIAMKATOPHBIM MOKPHITHEM.
MarepuanoM NOIJIOKKH MOTYT ObITb Oymara, (ojbra wid NOJIMMEpPHAs IUICHKA.
Jns mpenoxpaHeHusT TEPMOMHAMKATOPHOIO MOKPBITHS OT BHEIIHUX BO3ACHCTBUUI
MMOBEPXHOCTh U3JIENHS MOKPBIBAIOT 3AIIUTHOM INICHKOU.
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[Ipu gocTHKEHUW 3aJaHHOM TeMIlepaTypbl MHIUKATOp HEOOpaTHMO MEHSET
CBOM IIBET.

TepMOUHIMKATOPHBIE HAKJIEHUKHA MOTYT OBITh PA3IMYHOTO pa3zMepa u (OpMHl,
B 3aBHCHUMOCTH OT 3a/Jlaull UMETh Pa3HbId MOpPOr cpadaThiBaHUS, UMETh HECKOJIbKO
TEPMOYYBCTBUTEIILHBIX METOK C Pa3HBIM MPEACIIOM CpadaThIBAHMUS.

TepMoMHIMKATOPHBIC HAKIICUKH MOTYT OBITh OJHOIIO3UITMOHHBIMU, T.€. UMEIOT
OJIHYy WHJHMKAlMOHHYI0 METKY M MHOTOMO3UIIMOHHBIMH — HUMEIOIINE HECKOJbKO

HHINKAOWUOHHBIX MCTOK, HACTPOCHHLBIX HA PA3HBIC TCMIICPATYPHI.

ao
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Pucynok 13. [IpuMepsl TEpMOMHANKATOPHBIX HAKIEEK PA3JIMYHBIX
MPOU3BOAUTEIICH

[IpuMeHeHne OJHOMO3UIIMOHHBIX TEPMOMHAUKATOPHBIX HAKJIEEK MO3BOJISET
KOHTPOJIMPOBATh MAKCUMAIILHYIO TEMIIEPATYPY Ha JIEMEHTE JIEKTPOOOOPYTOBAHMUS.

[IpuMeHeHrne MHOTOMO3UIIMOHHBIX TEPMOUHIWKATOPHBIX HAKJIEEK MO3BOJIAET
OMpPEACIISITh TeMIeparypy DJIEMEHTA 3JIEKTPOOOOPYIOBaHUS KaK
cpenHeaprupMEeTHUIECKOE MEXIY MOCICTHEH METKOM, U3MEHMBIIICH IBET, U TIEPBOM —
HE U3MCHUBIICH.

TepMOUHIUKATOPHBIE KPACKH, B OTIIMYME OT TEPMOUHIMKATOPHBIX HAKJIICCK,
MOXHO HAHECTH Ha TOBEPXHOCTH WJIM DJIEMEHTHI  3JICKTPOOOOPYIOBaHUS,
HEIOCTYIIHbIE JJII  YCTAaHOBKM  TEPMOMHJIMKATOPHBIX  HAKJIEEK, HaIpUMeEp,
P CIOKHOM KOH(HTYypalliu WM OrpaHUYCHHOM IPOCTPAHCTBE BHYTPHU
BJIEKTPUUYECKUX IIUTKOB. Kpacku MOXHO HAHECTH HA MOBEPXHOCTh KOHTPOJIUPYEMOTO
sreMeHTa Oojiee TOHKUM CJIOEM, B PE3yJibTaTe€ 4Yero BO3pPacCTaeT CKOPOCTh

cpaOaThIBaHUSI.
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Pucynok 14. [Ipumep uCnonHeHus: TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUIMKATOPBI MPUMEHSAIOTCS JUIL  KOHTPOJII TEIJIOBOIO  peXHMa
AJIIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMoMHAMKATOPBl MPUMEHSIOTCS Uil  OOHAPYXKEHHUSIT UM PETUCTPALUH
HEPErpeBOB 3JIEMEHTOB 3JIEKTPOOOOPYJOBAHMS HIIM AJIEKTPOIIPOBOJKU, B IEPBYIO
o4epelib, BOJU3U IEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COSAMHEHUIA.

TepMonHAMKATOPHI HE TPEOYIOT CHEUATBHOTO TEXHUYECKOT'0 00CITYKUBAHUS.

3amuTe MOANEKAT dBJIEMEHTHl  3JIEKTPOOOOPYAOBaHHUA, JJIs  KOTOPBIX
HOPMATHUBHO-TEXHUYECKUMHU TOKYMEHTAMHU YCTAaHOBJIEHBI HaWOOJBIINE JAOMYCTUMBIC
TEMIIEpaTypbl HArpeBa, a TAKXKE AIEMEHTHI JIEKTPOOOOPYI0BaHUS, IEPETPEB KOTOPHIX
MOJKET IIPUBECTU K aBAPUM WJIM BO3TOPaHMIO (HE3aBUCUMO OT HalIW4us TPeOOBAHUM
HOPMAaTHUBHBIX TOKYMEHTOB).

TepMOMHIUMKATOPBI ~ HAHOCAT  HA  JJIEMEHThl  BJIEKTPOOOOpYHOBaHUS,

IMOJICKAIITNC KOHTPOJIIO TCIIJIOBOI'O COCTOAHUA.
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Pucynok 15. [Ipumep ncnonb3oBaHus TEPMOUHANKATOPHBIX HAKJIEEK JJI1 KOHTPOJIS
TEMIIEPATYPBl KOHTAKTHBIX COCAUHEHUIN

[Topor cpabaTeiBaHUsI TEPMOMHANKATOPOB BBIOMpPAETCS UCXOA U3 TpeOOBAHMIA
HOPMAaTHBHO  TEXHUYECKOM  JOKYMEHTAlud [  KOHKPETHOrO  3JIEMEHTA
ANEKTPOOOOPYAOBAHUSA, TEXHUYECKUX XApAaKTEPUCTUK U  PEKUMOB  PabOTHI
AIEKTPOOOOPYTOBAHUSI.

Tak KaKk TEPMOMHIMKATOPHI HE SBIIAFOTCS BOCCTAHABIMBAEMBIMH HW3JEIUSAMH,
Iocjie PEerucTpalid UMU TeperpeBa cpaboTaBUIME TEPMOUHIUKATOPHI MOJJIEKAT
3aMEHE Ha HOBBIE.

Heo06xoauMo KOHTpOIMPOBATh CPOK HCIOJIb30BAHUSA TEPMOMHIUKATOPOB.
[Tpu ucteuennu cpoka UCMOIb30BAHUSA, TEPMOUHIUKATOPHI HEOOXOAUMO 3aMEHHUTDH Ha
HoBblIe. [locie 3amMeHsbI cienaTh OTMETKY B JKypHAJIE.

TepMOMHIUKATOPBI ABJISIFOTCS HEBOCCTaHABIMBAEMbIMH U
HEPEMOHTONPUTONHBIMU  u3AenusiMu  (mokpeiTusamu). llpm  cpabarbiBaHuU
TEPMOUHAMKATOPA, €TO CIEAYET YAAIUTh U 3aMEHUTh HAa HOBOE M3Jenue (IOKPBITHE).
OxpammBaHue TEPMOUHIUKATOPHBIX METOK B PE3YyJIbTAaTE BO3JAEHCTBHS TEMIIEPATYPBI

HeoOpaTUMO.

TepmocucremMbl
TepMocucTeMbl IpeIHa3HAYEHBI JIJIST PAHHETO aBTOMATHYECKOTO0 OOHAPYKEHUS
IMOZKapOOIIaCHBIX CHTyaHHﬁ, BO3HHKAKOIIUX BCICACTBUC IICPCTPCBA JJICMCHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COEAMHEHUH, MPOBOJIOB, Ka0desel (B T.4. KOHIEBOM
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apMaTypbl) W IIWH, JJICKTPUYECKHX ammapaToB, BBOJHBIX PpaCIpeaeTuTeIbHBIX
mKkagoB, IIUTOB C BJIEKTPOOOOPYIOBAaHUEM, HHOTO 3JIEKTPOOOOPYIOBaHUS
U WX DJJEMEHTOB, TJI€ BO3MOXKHO IIPEBBIIMICHUE TEMIIEPaTyphl OO0OpPYIOBAHUS
B HEIITATHOM PEXHME paOOThI WM MPH MOSBICHUH JTe(eKTa.

CHcTeMBbl OCYIIECTBIISTIOT HEMPEPHIBHBIA KOHTPOJIb TEMIIEpaTyphl HarpeBa C
CUTHAJIM3AIMEH O MPEBBIIIICHNN YCTAHOBIEHHBIX TIOPOTOB U nepenayeii nnpopmarmu
Ha MYyJIbT EHTPAITU30BAaHHOTO HAOIOICHNUS, TJI€ OCYIIECTBIISCTCS IPUEM TPEBOKHBIX
W3BEIICHU 00 0OHApYKEHHBIX TEPEerpeBax ¢ JATYMKOB, OTOOpakeHue (MHIUKAIIHS)
COCTOSIHUSI U PETUCTpAIHs COOBITHIA.

TepmocucremamMmu  MOryT  OBITh  OOOpPYIOBaHBI  BJIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMHU JOKYMEHTAMH yYCTaHOBJICHBI HAMOOJIBIIAs JOMTYCTUMAS
Temmeparypa Harpesa, a  TaKxe AJIEMEHTHI ANIEKTPOOOOPYAOBAHNUS

H JJICKTPOIIPOBOAKH, IICPCIPEB KOTOPHIX MOKCET IIPUBCCTHU K aBapUU UJIX BO3TOPAHUIO.

Pucynok 16. [Ipumep cuctemMbl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOM
ra30BbIIEIAIONIEH HAKIEHKH U CIIENUAIM3UPOBAHHOIO Ta30BOI0 JaTYHUKa

B kadecTBe yCTpOICTB OOHApY)KEHHUS MPEBBIIICHUS TEMIEPATypbl B Pa3HBIX
CUCTEMaX MOTYT BBICTYIATh pa3jIMYHble JaTuuku. Hampumep, TepMOaKTHBUPYEMBbIE
ra3oBBIICIAIONINE HAKJIEHKH, MpPU HArpeBaHMM KOTOPBIX [0 OIpPEACIICHHON
TEMIIEpaTyphbl BBIAEISIETCS CUTHAJIBHBIN Ta3, yJIaBIMBAEMbIN CHEUATH3UPOBAHHBIM
ra3oBbIM JATYMKOM, MEPEAAIOIINM CUTHAJ O MEPErpeBe Ha KOHTPOJbHO-TPUEMHOE
YCTPOMCTBO; OECKOHTAKTHbIE WH(PPAKpPACHBIE NATYMKHU; JATYUKU TEMIIEpaTyphl,
YCTaHABIIMBAEMbIE HEMOCPEICTBEHHO Ha KOHTPOJIMPYEMbIN AIEMEHT

AIEKTPOOOOPYTOBAHUS.
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1. Ob6epHuTe HaKNeNKN BOKPYr KOHTaKTOB

N yctaHoBuUTe rasoBbl JaTunK
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CMELWANU3VPOBAHHDIV KOHTPOJIbHO-NMPUEMHOE
FA30BbIA AATHUK YCTPONCTBO

’ 000 ‘ YY)
70°C 100°C
3. B aBapwviiHOW cuTyauun Haknernka Bbigenaert
2. Tlpw HarpeBaHWN UHAWKATOPHble CUTHaNbHbIV ra3, KOTOpPbIN PUKCMpyeTca
MEeTKN Heo6pammo U3MEHAIT uBeT AaTynNKom
Iar 1 Ilar 2 Iar 3
l"azorenepupyrommue [Ipu narpeBanuu Boiie 50 B aBapuifHOW cuTyaluu, Korjaa
HaKJeWkH, pazmenieHHble Ha — 90°C  MHAMKATOpHBIE TeMIlepaTypa IOAHMMAETCS BBIILIE
CHJIOBBIX  KOHTaKTaX, a METKH Heobpatumo 100°C, HaKJehKa BRI CIISICT
TaKkXKe CMOHTHUPOBAHHBIA MEHSIOT CBOU LIBETA CUTHAJIbHBIN ras, KOTOPBII
ra3oBBIN JaTIUK B (uKcHpyeTCs Ta30BBIM JaTYUKOM.
AIEKTPOIIMTKE JlaTuuk nepenaer CUTHaJI TPEBOTH U /

Pucynok 17. Ilo

WM OTKJIFOYACT IIUTAHUC

nraroBas ¢cxcma pa6OTI>I CUCTCMBI HCIIPCPBIBHOI'O KOHTPOJIA

TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOU Ta30BBIACISIONICH HAKICUKH

H CIICHHUAJIM3UPOBAHHOI'O I'a30BOI'0 JaTYHWKa

KpOMC TOro, TCPMOCUCTCMBI MOKHO HMCITIOJIb30BATh KaK CUCTEMbI MOHHUTOPHUHTA

HOXKapHOW 0E30MacHOCTH 3JIEKTPOYCTAHOBOK, 33 CUET PAaHHEro OOHAPYKEHHS TOYEK

YpEe3MEPHOI'0 HAarpeBa, 3aJ0JI'0 0 Hayalga TEPMHUYECKOW IECTPYKLHMH H30JSLUUU

B MECTax YCTAaHOBKH JATYHUKOB.

Pucynok 18

. [Ipumep cucteMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOTO
TEMIIEPATypHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPHUECKUX
JATYNKOB
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Pucynok 19. [IpuMep nHTEIEKTYalIbHON CUCTEMBI KOHTPOJISL TEMIIEPATYPBI
BBICOKOBOJITHBIX KaOEIbHBIX TMHUN HA OCHOBE PAaCIIPeIeICHHOTO
JIaTYNKA TEMIIEPATYPBI

TensioBU3MOHHAS THATHOCTHKA

B oOcCHOBE TEMJIOBM3MOHHOM JWUArHOCTUKW JIEKUT TEIUIOBOM  METOJ
HEpa3pyLIAIOUIEro KOHTPOJsI, T.€. TEIUIOBU3MOHHBIE OOCIEAOBaHUS C LEJbIO
BBISIBJICHUSI  MOXApPOOMACHBIX y4YaCTKOB M Y3JIOB B  DJIEKTPOOOOPYIOBAaHUU
1 DJIEKTPONPOBOJKE.

B kadecTBe TEXHHUYECKOTO CpEJACTBA TEIJIOBU3MOHHOW  JUATHOCTUKHU
IIPUMEHSIETCS TEIJIOBU30p. TEII0BU30p — 3TO ONTUKO-JIEKTPOHHBIN U3MEPUTEIBHBIN
npuoop, paboTaronuii B MHPpaKpacHO! 00JIaCTH IIEKTPOMArHUTHOTO CIIEKTpa.

Pucynok 20. [Ipumep npoBeaeHHs TEMIOBU3MOHHOTO KOHTPOJIA JEKTpolKada
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Kparko MeTox TEmJOBU3MOHHOM JAMArHOCTUKHM TMOXApHOW O€30MacHOCTH
HKCIUTYaTUPYEMOIO 3JEKTPOOOOPYAOBAHUS MOXHO ONHMCAaTh CIEAYIOIIUM 00pazoM.
Kaxnaplii 0ObEKT WMeEeT TeMmIepaTrypy, HpUueM B pa3HBIX TOYKaX OHa pasHas.
Kak mpaBuiio, OTKJIOHEHHE TEMIIEPATyphl B Ty WM UHYIO CTOPOHY CBHUJIETEIILCTBYET O
KaKOH-TO HEOAHOPOAHOCTH, edekre. TermnoBu3op Kak BUIeOKaMepa OXBaTHIBAET BCIO
naHopaMmy OOBEKTa, BBIBOAUT HAa HKpaH U (UKCUPYET B MaMSTH BECh CIIEKTP
ero Temmeparyp, npeodpasysi B TepMorpammy, T.e. KApTUHKY TeMIIeparyp, KoTopas
HAallOMHUHAeT HeraTuB IBeTHOW (QoTorpaduu, rae KaKAbIM OTTEHOK I[BETa
COOTBETCTBYET OIMPENICTICHHOIN TeMIepaType.

HeocrmopyuMbIMu ~ TpeUMyIIECTBAaMH  TEIUIOBU3MOHHOTO  OOCIICIOBAHMSI
SBIISIIOTCS: OOBEKTUBHOCTH M TOYHOCTh TOMYy4aeMbIX JaHHBIX, 0€30MacHOCTh
(mpumeHseTcs OCCKOHTAKTHBIM ~ MeETOZ), HEe  Tpedyercs OTKJIIOYCHHUE
AIEKTPOOOOPYAOBAHUS U TTOATOTOBKH pabodero mecta. OgHako, s 0ojiee TOYHOTO
TEIUIOBOTO KOHTPOJISI HEOOX0IMMa Harpy3ka Ha 3JIeKTpoobopyaoBanus He Menee 70%,
u He MeHee 1 wyaca paborel. Ilpu 3TOM MeTON BBICOKONPOU3BOIUTENIEH,
K TOMY K€ OH JJa€T BO3MOXXHOCTbh MPAKTUYECKH MTHOBEHHO, «C IEPBOTO B3IJIAIA»,
yKa3aTb MECTO JAe(eKkTa, NPeaBapUTEIbHO OINPENeIUTh CTENeHb JePEKTHOCTH.
Kpome »3TOoro ™eron oTiau4aercss MOPOCTOTOM JTOKYMEHTHUPOBAHMS JAEPEKTOB
U BO3MOXHOCTBIO OmpeaeneHus aepekToB Ha paHHEH CTaguu  Pa3BUTHA.
OH MO3BOJISIET C JOCTaTOYHOM CTENEHbIO TOYHOCTH JUAarHOCTUPOBATh COCTOSIHHUE
HE TOJBKO OTKPBITHIX 3JIEMEHTOB 3JEKTPOOOOPYIOBAaHUS, TaKUX KaK KOHTAKTHBIE
COCAMHEHHUS B AJIEKTPUUYECKUX IMIMTKAaX M BBOJHBIX IIHUTAX, HO U COCTOSIHHE PO3ETOK
U BBIKJTIOUATENEH, KOTOPBIE 3aKPHITHI KOPITYCaMH, a TAKXKe dJIEKTPUIECKIX TIPOBOJIOK,

BBIITOJTHCHHBIX Pa3JIMYHbBIMHU CIIOCOOaMHU.

38 57

—387

—349

—331

—31 3

—294

—276

—258

—239

—221

2l] 28

Pucynok 21. [Ipumep TepmorpaMmbl KOHTAKTHBIX COEIMHEHUN C TEMIEPATYPHOI
IIKaJIOM
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CyTh TENJIOBU3MOHHOW JUArHOCTUKHM 3aKJOYaeTcsi B  OECKOHTaKTHOM
PETUCTPALIMM TEMIIEPATYpPHOTO TOJISI HAa TOBEPXHOCTH OOBEKTAa HU3MEPUTEIHHOU
amnrmaparypor, IMOCTPOCHHM W aHAM3€ TEepMOrpaMM C UCHodb30BaHueM OBM
1 OOHapyXeHus U kiaccuukanuu aAedeKToB M MpUHATUS perneHus. Hamuuue
nedexrta mpu TAKOW JUArHOCTUKE XapaKTEepU3YyeTCsl AHOMAJIbHBIM TOBBIIIEHUEM
TEeMIIepaTyphl B 1e(PEKTHOM 30HE 10 CPABHEHUIO C UCIIPABHBIMHU 00JIACTSIMHU.

YcioBuss W NOPANOK  TNPOBEAEHUA  TEIUIOBU3UMOHHOW  TUArHOCTUKH
AKCIUTyaTUPYEMOTO  DJIEKTPOOOOPYMIOBAHMS JKWIBIX UM OOIICCTBEHHBIX 37aHUUN
YCTaHABIIMBAIOT  METOAMYECKHE  pekomeHjgauuu  [6]. OHUM  HampaBlEHBI
Ha TPOOUIAKTUKY TOXKAPHOW OE30MaCHOCTH  AJCKTPOOOOPYIOBAHUS  JKHIIBIX
M OONIIECTBEHHBIX 3/IaHUN U TMO3BOJISIIOT KOHTPOJUMPOBATH U OLEHUBATh COCTOSIHUE
MOoXKapHOW O€30MacHOCTH AJIEMEHTOB 3JIEKTPOOOOPYAOBAHUS, KOTOpPHIE paHEee He
MOTJIM OBITh OOCIIEIOBaHBI, TAKUX KaK: PO3ETKH, BBIKIIOYATENU U AJIEKTPUUECKHE
MIPOBOJIKM BBITIOJIHEHHBIX PA3JIMYHBIMU CIIOCOOAMU, YTO SBJIAETCA AaKTyaJbHBIM
MOMEHTOM B oOjacThd  oOecreueHusl TOKapHOM  OE€30MacHOCTH  KUIIBIX

n O6IH€CTB€HHLIX 37JaHUM.

(T=277°C

Pucynok 22. [Ipumep oOHapyXeHUS MOKapOONACHOT0 pa3orpeBa OOITOBOTO
KOHTAaKTHOI'O COEUHEHMU

C 1noMOuIpl0 TEIUIOBU3HMOHHOM JIMarHOCTUKU BBIABISIIOTCS KOHKPETHBIE
ne(eKTHble MecCTa, TJe 3a4acTyl0 JIOCTaTOYHO 3aTsAHYTh, 3aYUCTUTh, 3aMEHHTH
00JTOBOE COETMHEHHE WIIM TIEpepaCIPEeUTh HArpy3Ky U 1e(eKT OyAeT yCTpaHeH.

Jomyckaercs HCOJIL30BaTh IPYrue METOANKU TETJIOBU3MOHHOM IMarHOCTUKH,
€clii 00JIaCThb WX MPUMEHEHHUs COOTBETCTBYET OOJACTH MPUMEHEHHS HACTOSAIIUX

METOJIMYECKUX PEKOMEHIAIUMN.
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B kadecTBe KpuUTEpUEB OIIEHKH MOKApHOM OE30MaCHOCTU AICKTPUUYECKHUX
U3ICNIMA  MOXET OBITh TPUHATO 3HAYCHHE TEMIIEPATyphl WM MPEBBIIMICHUS
TEMIIEPATYyphl, YCTAHOBIICHHOE B CTAHJApTaxX Ha KOHKpeTHoe mu3aenue. Kpome Toro,
KPUTEPUU OIIEHKH TMOXapHOM O€30MacHOCTH MPH TEIUIOBU3MOHHOM JUArHOCTHKE
MIPUBEJICHBI B METOJIMYECKUX peKOMEHAuUsIX [6].

JlnarHoctrka 3J€KTPOOOOPYIOBaHUS TEIUIOBHIM METOJOM HEpPa3pyIIAIOIIETO
KOHTPOJIS (TETJIOBU3MOHHAS TUaTHOCTHUKA) JIOJDKHA MTPOBOIUTHCS OpUTaIoN HE MEHee
2 yenoBek. Bce uneHbl OpUragnsl JOMKHBI OBITh ATTECTOBAHBI 110 TETIOBOMY METOIY
HEpa3pyIIaroero KOHTposs. XoTs Obl OguH pabOTHUK JOJIKEH ObITh aTTECTOBAaH HE
HIKe, yeM 1o [ kBammdukaimoHHOMY YPOBHIO IO TEIIJIOBOMY KOHTPOJIIO B CHCTEME
Pocrexnanzopa.

Jns  mpoBefeHUs TEMJIOBU3MOHHOM JMAarHOCTUKM MOTYT MPUBJIIEKAThCS
CTOPOHHHE OpraHU3alliy, AKKPEAUTOBAHHBIC B YCTAHOBIICHHOM MOPSIIKE HA TETIOBON

METOJ HEPa3pyIIAIOIIEr0 KOHTPOJIS.
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