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BBegenue

Honsi uucia mnoXxapoB, Tmpou3omegmuMx B Poccuiickon — @Penepanuu
OT 37IeKTPUUECKUX W3/Ie/TMA U YCTPOUCTB B 3/IaHUSIX M COOPY KEHUSX, OT 00II[eTo uunc/ia
MO’KapoB B 3/lJaHUSIX W COOPY)KEHUSIX  OCTaeTcsl  CTaOW/IbHO  BBICOKOM
u coctasiisieT 6osee 34 %.

Hauborbliiee yMc/Io T0KapoB OT 371eKTPO000pYA0BaHuS €)KerofHO MPOUCXOIUT
Ha OObeKTaxX >KWJIOTro ceKTopa. VMIX fons cocrasiser mopsaka 74 % ot obiero
KOJIMUeCTBA MOKAPOB IO 37IeEKTPOTeXHUYECKUM TTPUYUHAM.

OcHOBHasi 4acTb TIOTHMOIIMX JIFOJEeW Ha ToykKapaxX OT 3J/IeKTPOoOOOpYJOBaHUS
MPUXOJUTCST Ha TOXKapbl B 3/IaHUSIX U COOPYXKEHHUSAX >Xuaoro cekropa — 94,8%
oT 001Iero uucja TMOTUOIMX Ha TOyKapaX, BO3HUKIIMX I10 3/1€KTPOTeXHUYECKUM
TPUYMHAM.

Cpeay BUIOB O0BEKTOB JKWJIOTO CeKTOpa Haubosblliee KOJUYECTBO T0>KapOB
OT 3/7eKTPOM3Je/NMA U YCTPOUCTB €XEeroJHO MNPOUCXOAUT B OJHOKBAPTHUPHBIX
M MHOIOKBApPTUPHBIX JKWIBIX J0OMax U cocTasisger O0Koio 43% u 33 %
COOTBETCTBEHHO.

B 3gaHMsX U COOpYXeHUsiX O0OIlleCTBeHHOTO Ha3HaueHWs J0Jsl T10>KapoB
OT 3JIeKTpoobopyZoBaHUs cocTaBuia Oosiee 52 % oT oOIjero umc/ia TMoKapoB
Ha JIaHHBIX 00BEKTax.

Honst uyucna moruOmMx J/rofied Ha MoXapaX OT  371eKTpoobopyAoBaHUS
B 00IecTBeHHbIX 3AaHUsX coctaBuaa 19,0 % or obijero uucia morubmmMx Ha
Mo’Kapax Ha /IaHHbIX 00BeKTax.

Pacripefienienysi  3HaueHW ~ TIOKa3aTesleld  OOCTAaHOBKM C  TIOKapaMH,
npousoieammmMu B Poccurickout ®enepauyu B niepuog, 2016-2021 rofoB B »KUioM
CEeKTOpe M 3[]aHUSX U COOPY’)KEeHHUSIX OOIeCTBEHHOTO Ha3HAueHHs, WCTOUHUKOM
BO3HMKHOBEHHSI KOTODBIX SIBJSIIOCH  371eKTPoOOOpy/lOBaHWe, TI0 CyOBeKTam

Poccuiickoii @enepaiyu rpeficTaBaeHbl B Tabmmax 1 u 2.



npou3oiiefmuvu B Poccuiickon @eaepanyu B nepuof 2016-2021 rogos

Tabmma 1
Pacnpepie/ieHre 3HaueHUI MoKa3arTesieid 00CTaHOBKH C Mo)Kapamu,

B JKHJIOM CEKTOpe, HCTOYHUKOM BO3HHKHOBEHHUSI KOTOPBIX SIB/ISL/IOCH
3/IEKTP0000pYy/AOBaHMe, M0 Cy0ObekTaM Poccuiickoi ®@eepanuu

Kos-Bo Tons Iloru6so Tons
PedTuHT CyobekT PD M0)XapoB., % > | PedTHHI CyobekT PD JIIO/Iel, o ?
en. ° el °
1 MocKoBcKast 00/1aCThb 16 861 7,63 1 MocKoBcKast 06/1aCThb 740 6,71
2 Pecy6uka 8 304 3,75 2 Caep/ToBCKast 0671aCTh 417 3,78
bammkoproctan
3 UensibuHcKas 06/1acTs 6728 | 3,04 3 Pecny6uka 382 3,46
Barikoprocran
4 HWpkyTckasi 0651acTh 6 599 2,98 4 WpkyTckast 06mactb 358 3,25
5 JlenuHrpa/ckast 06s1acTb 6 456 2,92 5 JleHuHrpasckas 06/1acTb 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacHosipckutii Kpaii 342 3,10
7 KpacHostpckuii kpai 6017 2,72 7 Hosocubupcxas 297 2,69
obsacTb
8 KpacHopmapckwii Kpaii 5905 2,67 8 Hwxeropozckas 275 2,49
0bmacTb
9 CBep//I0BCKasi 00/1aCThb 5 696 2,57 9 YeiabuHCKas 00/1acTb 272 2,47
10 Camapckast 06/1acTh 5573 2,52 10 PocroBckas 00/1acThb 256 2,32
11 Pecnybvika TatapctaHn 5400 2,44 11 KpacHopapckuii Kpaii 244 2,21
12 HoBocubupckast 061acTh 5301 2,40 12 TromeHcKast 06/1aCTb 233 2,11
13 IMpumopckuii Kpait 5164 2,33 13 ITepmckuii Kpait 232 2,10
14 KemepoBckast 061acThb - 4945 2,23 14 KemepoBckas 06macThb - 230 2,00
Ky3sbacc Ky3sbacc
15 Hwkeropogckasi 061acTh 4823 2,18 15 Camapckast 06/1acTh 221 2,00
16 Anratickuii Kpait 4587 2,07 16 Pecriybsiika TatapcTaH 214 1,94
17 PocroBckast 06/1aCTh 4 329 1,96 17 CapaTtoBckast 0671aCTh 204 1,85
18 XabapoBckuii Kpai 3998 1,81 18 XabapoBckuli Kpai 200 1,81
19 CapatoBckast 0671acTh 3 864 1,75 Cpepnee no cybnexram | oo g
Ypanbsckoro @O
20 Boponexckast 0671aCTb 3819 1,73 19 TBepckasi 06/1acTh 191 1,73
21 ITepmckuii Kpau 3750 1,69 20 Bonrorpazckas 06s1acTb 185 1,68
22 Bousrorpasickast 061acThb 3706 1,67 21 ITpumopckuii Kpait 182 1,65
CpepHee 10 Cy0beKTaM
23 Openbyprckas 06/1acTh 3 653 1,65 TIpuBomKCKOro PO 179,5
Cpeanee no cybrextam | 5 ) o 22 Araiickuii kpait 173 1,57
Ypanbckoro @0
24 r. CaHkT-ITeTepOypr 3623 1,64 23 KupoBckast 06/1acTh 173 1,57
25 THoMeHCKast 06/1acTh 3459 | 1,56 Cpeariee no cybnexram | 4, 5

Cubupckoro ®0




Kon-Bo

ITorun6.10

PeliTuHr Cyonekt PO M0)KapoB., ,Zl(());m, PeiiTunr Cyonekt PO JIH/Iel, ,Z[(())}m,
en. ° yeJl. °
Cpepnee no cyGnexram 3424,6 24 Boponexckasi 06/1acTh 168 1,52
Cubupckoro ®0
CpeaHee 1o cy0beKTam
TpuBomKkcKoro ©O 3 397,2 25 OpeHbyprckast 06/1acThb 161 1,46
26 OmMckast 00/1acThb 3130 1,41 26 OmMckas 00/1aCThb 156 1,41
27 XauThl-MaHCHHACKHiA 3044 1,38 27 r. Mocksa 151 1,37
aBT. okpyr - FOrpa
Cpejnee 110 cy0'beKTam Y amyprcKas
LenTpanbaoro @O 2 898,7 28 Pecnybvika 145 1,32
28 Bnagumupckast 06/1acThb 2 687 1,21 29 Ien3eHckas 001acTh 142 1,29
Cpeatee 10 cy0beKTam
Poccuiickoit 2 594,9 30 Brnaaumupckast 06s1acts 142 1,29
Depepanyu
29 TBepckast 0671acTh 2418 1,09 Cpepuee no cybrextam | 0
LenrpanbHoro ®O
CpeaHee 1o cy0beKTam
FOsHOr0 PO 2282,1 31 Kypranckast 06;1acTh 130 1,18
30 CTaBpOMnoabCKUNA Kpaii 2194 0,99 32 ApxaHresbckasi 00/1aCThb 130 1,18
31 Kypranckas 06/1acthb 2128 0,96 33 Bosnoroackast 06/1acTh 130 1,18
32 MBaHoBCcKast 00/1aCTh 2126 0,96 Cpeugee H? cyGnexTam 129,4
Poccuiickou Pepepauun
33 [TeH3eHckast 00/1aCTh 2075 0,94 34 Hosropo/ckast 06s1actb 129 1,17
34 Kupogckast 06/1acTh 2057 0,93 35 Tamb6o0BcKast 06/1aCTh 127 1,15
35 V/IbSHOBCKast 06/1aCTh 2046 | 0,92 36 Pecrybmuka Caxa 122 1,11
(AxyTus)
36 Y amyptckas Pecnybivika 2012 0,91 37 3abatikanbCKuii Kpai 121 1,10
37 3abakKa/nbCKUi Kpai 2 006 0,91 38 Pecny6sika Bypsitus 121 1,10
Cpejsee 110 cy0beKkTam 1922,6 39 Yygariickas Pecry6/vka 119 1,08
CeBepo-3anaguaoro @O - Yygarusi
38 Tamb6oBcKast 06/1acTh 1918 0,87 40 r. Caskr-IletepOypr 118 1,07
39 Pecrtybmaka Caxa 1882 | 0,85 41 Y IbSHOBCKast 06/1aCTh 114 1,03
(SxyTus)
40 JIurerkast 06/1aCThb 1807 0,82 42 Kanyskckast 06/1actb 112 1,02
CpepHee 110 Cy0beKTaM
41 TynbcKas 06/1acTh 1801 0,81 FOyHOro O 110,8
42 Awmypckast 061acTh 1754 0,79 43 Psi3aHcKast 0671acTh 110 1,00
CpepHee 10 cy0BeKTaM
43 Bpstckas 06/1acTb 1736 0,78 CeBepo-3anagHoro 101,1
D0
Cpepnee no cybnextam | 5 g 44 TynbcKast 0671acTb 100 0,91
JanbHeBocTOUHOr0o @O
44 Benroposckasi 06/1acTh 1730 0,78 45 AcTpaxaHckasi 00/1acTb 100 0,91
CpejaHee o cy0beKTam
45 Apxanrejbckast 00/1aCTh 1714 0,77 Jla/IbHeBOCTOYHOI0 86,9
@0
46 Pecniy6nvika Kpbim 1714 0,77 46 Jlvrierikast 06/1aCTh 86 0,78
47 Pecniy6/ika Bypsitust 1702 0,77 47 AmMypckast 06/1aCThb 85 0,77




Kon-Bo

ITorun6.10

PeliTuHr Cyonekt PO M0)KapoB., ,Zl(());m, PeiiTunr Cyonekt PO JIH/Iel, ,Z[(())}m,
en. ° yeJl. °
48 MypMaHcKast 061acTb 1668 0,75 48 XaHThI-MaHCuHCKHil 82 0,74
aBT. OKpyT - FOrpa
49 Bonoroackas 06/1acTh 1664 0,75 49 Benropo/ckast 06s1acts 81 0,73
50 Hyawckas Pecnybuka | gqq 0,74 50 CTaBpONOLCKHit Kpaii 80 0,73
- UyBamms
51 Ps13aHCKast 00/1aCThb 1519 0,69 51 Kypckast o61actb 80 0,73
52 sIpocnaBckast 06;1aCTh 1491 0,67 52 Pecny6siika MopoBust 79 0,72
53 Kany»xckast 067actb 1472 0,67 53 ViBaHOBCKast 00/1aCTh 78 0,71
54 AcTpaxaHckasi 06/1aCTh 1 468 0,66 54 BpsiHCKkast 06/1acTh 77 0,70
55 Kypckast obactb 1435 0,65 55 Pecriy6siika Kpbim 77 0,70
56 Tomckast 06/1aCThb 1422 0,64 56 Pecniy6sinka Komu 74 0,67
57 Hogropo/ckast 06;1actb 1414 0,64 57 OpnoBckast 06/1acTh 72 0,65
58 Pecry6siika MopjoBust 1362 0,62 58 Pecnybnvika Kapenus 70 0,63
59 Pecriybnuka [larectan 1330 0,60 59 IMckoBcKas 06/1acTh 69 0,63
60 Pecriy6sinka Kapenus 1307 0,59 60 SIpocnaBckasi 06/1acTh 69 0,63
61 CMoJteHCKast 06/1aCThb 1305 0,59 61 Tomckas 0b6/1acThb 67 0,61
62 Pecny6sivka Xakacus 1226 0,55 62 CmoJieHcKast 00/1aCThb 63 0,57
63 TIckoBCKas 00/1aCTh 1204 0,54 63 Pecnybvika Xakacus 60 0,54
64 Pecniy6ivka Komu 1149 0,52 64 Pecnybvika Mapuit On 52 0,47
65 YeueHckast Pecriybsinka 1103 0,50 65 Koctpomckasi o61acThb 45 0,41
66 CaxanuHcKast 0671acTh 1088 0,49 66 CaxanuHcKasi 006/1aCTh 43 0,39
67 Op1oBCKas 06/acTb 1051 0,47 67 #lmasio-Henewiwi apr. 41 0,37
OKpYyT
68 Pecrniy6svika Mapuii On 1 006 0,45 68 Pecrniy6svika [Jarectan 31 0,28
69 KocTpomckast 06/1acTh 954 0,43 69 KamnuHrpazckas 28 0,25
obnacTb
CpeaHee 1o cy0beKTam
CeBepo-KaBka3ckoro 899,3 70 KamuaTckuii Kpait 27 0,24
@0
70 KamHuHrpazckas 871 0,39 71 EBpetickas aBT. 00/1aCTh 25 0,23
o6s1acTh
71 KabapauHo-Bankapckas 771 0,35 72 Pecrry6/mka Thia 23 0,21
Pecriy6sivika
) N CpejHee 110 cy0'beKTam
72 #mano-HeHewuKui apr. 739 0,33 CeBepo-KaBka3sckoro 20,4
OKpYT
@0
73 Pecniy6siika ThiBa 569 0,26 73 MypMaHcKasi 00/1acThb 20 0,18
74 KamuaTckuii Kkpait 514 0,23 74 MarazaHckasi 00/1acThb 20 0,18
75 Pecriybuka Afipires 500 0,23 75 Pecniybnvika Anrait 17 0,15
76 EBpetickas aBT. 06/71aCTh 495 0,22 76 Kabappuno-Bankapckas 16 0,15

Pecnybvika




Pacnpepe/ieHre 3HaYeHUH MOKa3aTe/ieid 00CTaHOBKH C MO)KapaMH,
npousoiiefmuvu B Poccuiickon @epepanyu B nnepuof 2016-2021 rogos

B 31dHUAX, COOPYXEHUAX 06]].[6CTBEHHO[‘0 Ha3HaYeHus,
HCTOYHHUKOM BO3HHKHOBE€HUSA KOTOPbIX ABJ/IA/I0CH 3HEKTp0060py,Z[0BaHI/Ie,

o cyobekTam Poccuiickoit @epepanun

KoJsi-Bo o Ioru6.io o
PeliTuHr Cyonekt PO M0)KapoB., % > | PedTHHr Cyonekt PO JIH/Iel, % ?
en. ° yeJl. °
77 Pecriy6siika Anraii 450 0,20 77 r. CeBacroronb 12 0,11
Pecriy6ivka CeBepHast
78 Oceusi - AJtanus 435 0,20 78 Pecnybsiika Afpirest 10 0,09
79 MaragaHckasi 061acThb 406 0,18 79 UyKOTCKUM aBT. OKPYT 10 0,09
80 r. CeBacTorio/ib 367 0,17 80 YeueHckas Pecry0/ika 6 0,05
81 Pecnybnvika VHryietus 283 0,13 81 Pecry6mxa 5 0,05
WHryierus
82 Pecry6mka KaaMbikus 268 0,12 82 Pecry6maka Cesepras 4 0,04
Ocetus - Ananus
83 Kapauaeso-Hepkecckas 179 0,08 83 Pecrty6mka Kanmbikus 2 0,02
Pecniybtiika
84 Henewukwii aBT. OKpyT 79 0,04 84 Henewkuii aBT. OKpyT 2 0,02
85 YyKOTCKHA aBT. OKpyT 75 0,03 85 Kapataeso-Hepkecckas 1 0,01
Pecnybnivika
Taomna 2

Kos-Bo o IToru6sio o
PeittuHr Cy0beKkT PD M0)XapoB., % > | PedATHHT Cy0bekT PD JIIO/IeH, % ’
ef. ° eI °
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckas 00/1aCThb 896 4,78 2 MockoBckast 00/1aCThb 10 11,76
3 r. CaHkT-Iletepbypr 728 3,89 3 [MpumopcKuii Kpai 7 8,24
4 KpacHopmapckuii kpait 599 3,20 4 r. CaHkT-ITetepOypr 5 5,88
5 Pecny6/iika Barkoproctad 561 3,00 5 VIpkyTcKast 06/1acThb 5 5,88
6 KpacHosipckuii Kpait 545 2,91 6 Owmckast 061acTh 5 5,88
7 WpkyTckasi 061actb 545 2,91 7 ActpaxaHckast 0671aCTb 4 4,71
8 TIpuMopCKuii Kpait 520 2,78 8 #masio-Herelikuti ar. 3 3,53
OKpyT

9 YensabuHCKasg 006/1aCTh 509 2,72 9 Pecniy6nvika TriBa 3 3,53
10 XabapoBcKuii Kpai 502 2,68 10 KpacHosipckuii Kpait 2 2,35
11 HoBocuburpckast o61acTb 442 2,36 11 YensduHckast 061actb 2 2,35
12 Camapckast 06/1acTh 399 2,13 12 HoBocubupckast 06/1acThb 2 2,35
13 PocroBckas 0b6/1acThb 367 1,96 13 Pocrosckas 06/1acThb 2 2,35
14 Pecriy6sinka TatapcTtan 343 1,83 14 CapaToBckast 06s1aCTh 2 2,35




Kos-Bo

IToruno.0

PeliTuHr Cy6bekt PO M0)KapoB., ,I[(())}m, PeiiTuHr Cyobekt PO JIOJeH, I[(;}m,
en. ° yeJl. °
15 XaHThl-MaHcuHCKHii asT. 314 1,68 15 Hwxeropozckast 061acTh 2 2,35
OoKpyT - FOrpa
CpepaHee no cy0bekTam
16 CaparoBckast 06/1aCcTh 309 1,65 Cubupckoro ®O 1,8
17 Omckast 00J1aCThb 294 1,57 Cpepnee no cy6nexram 1,6
IlenTpansHoro @O
18 Hwxeropozckast 06;1acTb 292 1,56 16 Pecriybmaka 1 1,18
Banikoprocran
19 Keweposcxas obnact, - 291 1,55 17 XabapoBckuii Kpait 1 1,18
Kysbacc
20 Bosnrorpazckas 061acth 283 1,51 18 Camapckast 006/1aCThb 1 1,18
Cpejstee o cy0beKkTam
Cubupckoro ®O 281,7 19 Bosrorpasickasi 06;1acThb 1 1,18
21 Anratickuii Kpait 270 1,44 20 Anratickuii Kpait 1 1,18
22 ITepmckuii Kpan 269 1,44 21 ITepmckuli Kpan 1 1,18
CpepaHee no cy0bekTam 263.0 CpepaHee no cy0obekTam 1.0
Ypanbckoro @0 ’ Ypanbckoro @0 ’

23 BopoHexxckasi 06/1acTh 260 1,39 22 Boponexxckasi 06/1acTh 1 1,18
CpepHee 1o cy0beKTam 254.2 CpepHee 1o cy0beKTam 1.0
Ilenrpanbaoro @O ’ HOxuoro ®0 ’

24 TromeHcKas 00/1aCTh 242 1,29 Cpepuee HI(: (Ic)y61,eKTaM 1,0
25 Pecniybimika Kpeim 241 1,29 23 CaepayioBcKasi 06/1acTh 1 1,18
Cpejanee mo cy0beKkTam
TpuBomkcKoro ®O 230,3 24 Awmypckast 067acTh 1 1,18
26 Pecniybsimka Caxa (SIKyTwst) 228 1,22 25 TBepckast 06/1aCTh 1 1,18
CpepaHee no cy0beKkTam
FOHOro O 222,6 26 Bosoroackast 06/1acThb 1 1,18
CpejaHee 1o cyobekram PD 218,9 27 Y ibsiHOBCKast 00/1aCTh 1 1,18
27 CBep/1/10BCKast 00J1aCTh 216 1,15 28 Benropoackast 06/1aCTh 1 1,18
28 Pecniy6sivka [larectan 211 1,13 29 TamboBcKasi 06/1aCThb 1 1,18
29 CTaBpomnonbCKui Kpai 210 1,12 30 Psi3aHcKas 00/1aCTh 1 1,18
30 Openbyprckast 06/1aCTh 207 1,11 31 Pecniybnvika Komu 1 1,18
31 3abatikanbCKuii Kpai 190 1,01 32 KocTtpomckasi 061acThb 1 1,18
Cpeppee no cyfnexram 186,4 33 r. CeBacToIo/b 1 1,18
HJanbHeBocTouHOro ®0
32 ApxaHrenbckast 00/1aCTh 185 0,99 34 Pecny6/iika VIHrymeTus 1 1,18
. CpepHee 10 cy0obeKTam
33 fAmano-HeHewLkuii aBT. OKpyr 182 0,97 JlanbHesocrodnoro GO 0,8
34 Tomckas 06/1acTh 180 0,96 Cpepiee 1o cynexram 0,6
CeBepo-3anaasoro @0
CpejaHee mo cyobeKkTam
35 JleHUHTpaCKasi 00/1acThb 177 0,95 TpuBomKkcKoro OO 0,6
CpepaHee no cyobekTam
36 Amypckast 06/1acThb 171 0,91 CeBepo-KaBka3ckoro 0,1
DO
CpejHee 10 Cy0ObeKTam 165,0 35 KpacHoiapckuii Kpau 0 0
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Kos-Bo

IToruno.0

PeliTuHr Cy6bekt PO M0)KapoB., ,I[(())}m, PeiiTuHr Cyobekt PO JIOJeH, ,I[(())}m,
en. ° yeJl. °
CeBepo-3anagaoro ®0
37 ActpaxaHckas 06/1acTb 159 0,85 36 Pecnybvika TaTapctan 0 0
38 TBepckast 06/1aCTh 154 0,82 37 XaHTbl-MaHCHHCKUR aBT. 0 0
OKpyr - FOrpa
KemepoBckasi 06/1aCThb -
39 Pecrniy6sivika Bypsitust 154 0,82 38 Kys6acc 0 0
40 KupoBckast 006/1aCTh 153 0,82 39 TromeHcKast 06/1aCTh 0 0
41 Ynamyprckas Pecrybnvka 152 0,81 40 Pecrniy6smka Kpbim 0 0
42 Bosoroackast 06/1acThb 147 0,79 41 Pecry6mixa Caxa 0 0
(AxyTus)
43 Bnagumupckas 061acThb 147 0,79 42 Pecniybnuka [larectaH 0 0
44 SIpocnaBckast 06/1acTh 147 0,79 43 CTaBpOMOILCKUM Kpaii 0 0
45 MypMaHcKast 06/1aCTh 146 0,78 44 Openbyprckas 06/1acTb 0 0
46 BpsiHckast obracTb 139 0,74 45 3abalikanbCKUiA Kpai 0 0
47 YbsaHOBCKas 00/1aCThb 138 0,74 46 ApxaHre/nbckasi 06/1aCTh 0 0
48 ITensenckas 06/1acTb 135 0,72 47 Tomckast 06/1aCThb 0 0
49 Benropo/ckast 06/1acTb 134 0,72 48 JleHUHrpaCKasi 00/1acThb 0 0
50 YeueHckast Pecriybsivika 127 0,68 49 KupoBckast 06/1aCTh 0 0
51 CaxanuHckast 00/1acTh 124 0,66 50 Pecniy6siuka Bypsitus 0 0
52 Tamb0BCKast 06/1aCTh 124 0,66 51 Y amyprckas Pecry6ivika 0 0
53 PsizaHCKasi 06/1aCTh 118 0,63 52 BnagumMupckas 061actb 0 0
54 Hysaruckas Pecry6uka - 116 0,62 53 MypmMaHckasi 06/1aCThb 0 0
UyBamms
55 Tynbckasi 06/1aCTh 115 0,61 54 sIpocnaBckasi 06/1aCTh 0 0
56 KypraHckas o61actb 114 0,61 55 BpsiHcKast 0bmacTb 0 0
Cpepgee 1o cyGnexram 109,4 56 TenseHcKast 0671aCTh 0 0
CeBepo-KaBka3ckoro ®0O
57 Pecrniy6/mvka Kapesnust 107 0,57 57 YeueHckast Pecry6ika 0 0
58 Pecnybnvika Xakacusi 105 0,56 58 CaxanuHckas 06/1acTh 0 0
59 Jlureikast 06/1aCThb 103 0,55 59 Uysamickas Pecriy6mxa - 0 0
UysBamms
60 Pecny6siika Komu 101 0,54 60 Tynbckasi 061aCTh 0 0
61 OpnoBckas 06/1acTh 98 0,52 61 KypraHckast 06/1acTh 0 0
62 Pecnybnvika ThiBa 97 0,52 62 Pecniy6siika Kapesus 0 0
63 CmoreHckast 061acTh 96 0,51 63 Pecnybnvika Xakacust 0 0
64 KabapuHo-Bankapckas 96 0,51 64 JIurerkast 006/1aCThb 0 0
Pecnybvika

65 VBaHOBCKast 06/1aCTh 96 0,51 65 OpnoBckast 06/1aCTh 0 0
66 Kocrpomckast o61acThb 96 0,51 66 CMmorneHcKast 0651acTh 0 0
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KoJsi-Bo o Ioru6.10 o
PeliTuHr Cy6bekt PO M0)KapoB., % > | PeTHHT Cyobekt PO JIOJeH, % ’

en. ° yeJl. °

67 Kypckast 06/1acThb 94 0,50 67 KabapyuHo-Bankapckas 0 0
Pecniy6/iika
68 Kanununrpackasi 06/1actb 92 0,49 68 VBaHoBCKast 06/1aCTh 0 0
69 Pecry6mixa CepepHas 80 0,43 69 Kypckast 06/1actb 0 0
Ocetus - AylaHus
70 Pecny6vika Mapwuit 3 76 0,41 70 KaymHmHrpajcKas 0 0
006J1acTh
71 Kany»kckast 06/1acTh 75 0,40 71 Pecriybmixa Cesepras 0 0
Ocetusi - Ananusi
72 Pecny6sivika Mop/ioBust 74 0,40 72 Pecny6sivka Mapwii D51 0 0
73 r. CeBacTonosb 66 0,35 73 Kanyxckast 067acThb 0 0
74 Hogsropo/ckast 06/1acth 62 0,33 74 Pecny6siika Mop/joBust 0 0
75 Kamuarckuii kpait 58 0,31 75 Hogsropojckast 06acthb
76 IckoBckasi 06/1aCThb 54 0,29 76 Kamuarckuii Kpait 0 0
77 Pecny6sivika AnTaii 48 0,26 77 IckoBcKast 06/1aCTh 0 0
78 Pecniybvika Ajipires 44 0,23 78 Pecrniy6iika Anrait 0 0
79 Marajanckasi 06/1aCThb 44 0,23 79 Pecniybivika Afipires 0 0
80 EBpelickas aBT. 00/1aCTh 41 0,22 80 Maraganckas 061acThb 0 0
81 Pecny6/iika VIHryIeTus 31 0,17 81 EBpetickast aBT. 00/1aCTh 0 0
82 Pecniybnvika Kanmbikvst 22 0,12 82 Pecriybnvika Kanmbikvist 0 0
83 UyKOTCKUM aBT. OKpYT 18 0,10 83 UyKOTCKUM aBT. OKPYT 0 0
84 Henerkuii aBT. OKpyT 16 0,09 84 Henerxwnii aBT. OKpyT 0 0
85 KapauaeBo-Uepkecckast 11 0.06 85 KapauaeBo-Uepkecckas 0 0
Pecny6sivika Pecrny6sivika

C y4eTOM HMHTEHCHBHOI'O POCTa 3HEPrOBOOPY’KEHHOCTH HacCeeHMsl, KWIbIX U
OOILleCTBeHHbIX 3/]aHUM, TeHJeHIUs 110 KOJMUeCTBY
MOXKapOB, OYEBUJHO, COXPAHWUTCS TMPU CYIIECTBYIOIIEM TOJIOKEHUH T0KapHOU
MPOQUIAKTUKU 3/IEKTPOYCTaHOBOK.

«IJIEKTPOTEXHUYECKHUX>

B HacTosiiiiee Bpemsi CJIOXKWIACh CUTYyalysl, KOTZia 3/71eKTpooOopyioBaHue TI0
Oornbliieli YacTh HUKeM He 00CTyKUBaeTCsl U He KOHTPOJIMPYEeTCS C TOUKU 3PEHUST eT0

Mo)KapHOW  TIPOMUIAKTHUKHA. ONEeKTPUKM Ha  00BeKTax  3aHUMAarTCS — ero

o0C/Ty>)KMBaHWEM WM PEMOHTOM, KOT/Jla UTO-TO BBIXOJUT W3 CTPOsi. B 3TOM CBsi3Y,
OJJHAM U3 OCHOBHBIX BOIIPOCOB SIB/SIETCSI OpraHv3alusi CHUCTeMaThyecKou
NPO(dUIaKTHKY TT0’KapOB OT 3/IEKTPOOOOPY/JOBAHUS KUBIX U 00I[eCTBEHHBIX 37[aHHUH

C IIpUMeHeHreEM TeXHUYeCKHX CpeaCTB.
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B cootBeTcTBUM CO cTaThel 4 TexHUUYECKOro persiaMmeHTa TamMo>KeHHOTO COro3a
«O 06e30macHOCTH HHU3KOBOMBTHOTO ob6opyzoBanusi» (TP TC  004/2011),
HH3KOBOJIbTHOE 000pyZi0BaHWe A0/DKHO OBITb pa3paboTaHO M M3rOTOBEHO TaKUM
obpa3oM, 4ToOBI TIpY TIPUMEHEHNH eT0 TI0 Ha3HAaUeHWIO W BBITIOJIHEHWH TpeOoBaHUM
K  MOHTaXxy, JKCIulyaTalud  (MCIOJIb30BaHUIO),  XPaHEHWIO,  IepeBO3Ke
(TPaHCMOPTUPOBAHMIO) UM TeXHUYECKOMY OOCIy)KMBaHUIO 3TO 000py/0BaHue
obecmeurBaso: OTCYTCTBUE HEJOMYyCTUMOIO0 pPHCKA BO3HUKHOBEHUS TOBBIIIEHHBIX
TeMIiepaTyp, AYrOBbIX pa3psiioB WIA U3AyueHUN, KOTOpble MOTYT TPHUBECTU
K TOsIBJIEHAIO OTACHOCTelM, OTCYTCTBHME HeJOMyCTHMOIO pUCKa TpU Meperpyskax,
aBapUIHBIX Pe)KMMaX M OTKa3aX, BbI3bIBaeMbIX BJ/IMSHUEM BHEIIHUX U BHYTPEHHUX
BO3/elCcTByOIIMX  ¢dakTopoB. Takke B  [JaHHOW  CTaTbe  OIpeZeJieHo,
YTO HU3KOBOJIbTHOE 000py/J0BaHUe JJ0/DKHO ObITh pa3paboTaHO M U3TOTOBJ/IEHO TaKUM
obpa3oM, uToObBI OHO He SB/SVIOCH HWCTOYHWUKOM BO3HHWKHOBEHHS TI0Kapa
B HOpPMa/IbHBIX U aBapUIHBIX YCIOBUSIX PaOOTHI.

B  OosbIIMHCTBE  C/iyyaeB, TIOCJle  MOHTa)ka, 3JIeKTpooOOpy/j0BaHMe
He TioiBepraeTcsd Npo(UIaKTUUeCKUM OCMOTpaM, TeXHUYeCKOMY KOHTPOJIIO,
O0CTYy)KMBaHWIO ¥ PEMOHTHO-TIPeAYIIPeIUTEIbHBIM —~ MeporpustussM.  OHaKo
CO BpeMeHeM C HUM MPOUCXOASAT OTpULiaTe/ibHble U3MeHeHUs. Y Xy/IIlIeHHe COCTOSTHUS
3/1eKTpO0OOpYy/JOBaHUsT ~ TMPUBOAUT K  HepalMOHAJbHOMY  HCI0JIb30BaHHIO
3/IeKTPUUECKOW SHEPTrUy W TIOBBILIEHUIO YPOBHS TOXKApHOM OMAaCHOCTH, a, 3HAUMT,
TpebyeT 3a HUM CHCTeMaTU3MPOBAHHOTO HaOJTIO/[eHYSI.

B cootBeTcTBUN ¢ DemepanbHBIM 3aKOHOM OT 21 gekabpst 1994 r. Ne 69-D3
«O mokapHOoW 6e3omacHOCTH», TIpOUIAaKTHKA TMOXApPOB — COBOKYIHOCTh
TPeBEeHTHBHBIX Mep, HalpaB/IeHHbIX Ha MCK/IFOUeHHe BO3MO>KHOCTH BO3HUKHOBEHUSI
MOXXapOB ¥ OrpaHWYeHUe UX MOC/Ie/ICTBUM.

[Tox cuctemoii MpodUIAKTUKU TI0’KapHOM OIMAaCHOCTH 371eKTPO0O0pY/10BaHus
JKUMBIX W OOIeCTBeHHBIX 3[aHUM TIOHMMAIOTCS peryJ/isipHble, BBITOTHSIEMBbIE
1o 3a/laHHOM riporpamme Hab/ro1eHust 3a 3KCITyaTUPyeMbIM
3/1eKTp00O0py/J0BaHUeM, TIO3BOJISION[HE OMpeesiATh ero (akTUueckKoe COCTOSTHHeE,
MPOUCXOJSAIIME B HEM TIPOLIeCChl U TPOTHO3MPOBaTh HW3MEHEHWe COCTOSHUS
o/l BAUSTHUEM pa3/iuHbIX (pakTopoB. Takue Hab/mofeHUss He0OX0AUMBI, B TIEPBYIO

ouepe/ib, AJIs1 371eKTPO0O0PYj0BaHUsI 0OBbEKTOB C MaCCOBBLIM IpeObIBaHUEM JIFO/IEH.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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[To>kapHasi 6e30macHOCTb O0OBEKTOB Pa3/IMUHOTO Ha3HAueHHUs B 3HAUWTEbHOMN
CTelleHd Oripefie/isieTCsl COCTOSIHMeM 3KCITyaTHPYeMOro 37eKTpoobopyAoBaHus
Y 3JIEKTPOYCTaHOBOK.

OCHOBHBIM  HampaBjieHHeM B obecrieueHWM TIOXKapHOW  6e30MacHOCTH
9KCIUTyaTHPYeMOr0 371eKTPOOOOPYZOBaHUsS  SIB/ISIETCS MaKCUMajbHO BO3MOYKHOE
CHW)KEHHe BepOSITHOCTYM BO3HHMKHOBEHMs I10XKapa OT 3/1eKTPOYyCTAaHOBOK B L€JIOM
Y OT OTJeJIbHBIX 3JIeKTPUYECKUX U3Je/THUM.

Tam, rje eCcTb KOHTaKTHble COeJUHEHUs] B 3JIEKTPOCETSAX, MPOLeCC OKUCIEeHUS
METa//IMUeCKUX TIOBEPXHOCTEN  37eKTPOKOHTAKTOB U  TMOsIB/IeHUs1  Jle(heKTOB
HerpepbiBeH. be3 10CTaTOUHOM TeXHWUYeCKOW OCHAILEHHOCTHM W MOATOTOBJEHHOIO
repcoHasna B OO/BILIMHCTBE Cy4yaeB HEMCIIPABHOCTU 3/1eKTPOOOOPYOBaHUS MOXKHO
00Hapy>XUTb TOMBKO MO XapaKTepHOMY 3araxy Wi o0yTjieHHOW 371eKTPOM30JISILIUY,
YTO XapaKTepHO //isl aBapUUHBIX 1eeKTOB y>Ke Ha T0>KapOoOoMacHOW CTaJuHu.

Bo3HuKHOBeHHe Jie)eKTOB 3/1eKTPUUECKUX Iiereld U 37eKTpoobopyAoBaHUS —
3TO eCTeCTBEeHHBIN TPOLecC, K KOTOPOMY HeoOX0AWMO ObITh TOTOBBIMH K KOTOpOE
Heo0x0uMo TpeAynpeXxXaaTh 3ab/1aroBpeMeHHO.

B HacTtos11ee BpeMs IOSBUIMCH HOBble TeXHUUECKUe CpefiCTBa, IM03BOJIAIOLLHe
BbIBECTH TIPOGUIAKTHKY TIOKapOB  OT  JIeKTPOOOOPY/OBaHUSI B JKUJIBIX
1 0011]eCTBeHHBIX 3[JaHUSX Ha HOBbIM YPOBEHb.

K o00ciny)KuBaHUIO 3/IeKTPOYCTAHOBOK [IOMYCKAOTCS  KBaIU(PULIMPOBAaHHBIE
CHeI[Ma/MCThl, WMeIoIe TPyIIy T0 3jekTpobe3ornacHoctd He Hwke I,
MO TBEPXKAEHHYI0 COOTBETCTBYIOLMM Y OCTOBEpPEHHEM.

Ob6cnemoBaHre  37€KTPOYCTAaHOBOK  [IO/DKHO — TPOW3BOAUTHLCS ~ COBMECTHO
C  KBaM(QULMPOBAaHHbIM  [€PCOHA/OM  3JeKTPOTEXHUUYECKOTO  XO351CTBa,

OTBETCTBEHHBIM 3a 00C/Ty>KBaHUe 37IeKTPOOOOPYAOBaHUs 3/1aHUS.
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1. OO/sacTh NMpUMeHeHUs!

Hacrosiiue MeTogudeckie peKOMEHJAI[MM OTMpeZiesissioT OO0IIe TO00KeHUs
M0 OpraHu3aluv TPOMUIAKTHKUA TI0KapoB OT 37eKTPooOOpyZoBaHHSA B JKUMBIX
1 00ITIeCTBEHHBIX 3/IaHUSIX C TIPUMEHeHNeM TeXHUUECKHUX CPEeZICTB.

Hacrosimuye MeTOAUYeCcKHe pPeKOMeH/Jal[uH TIpefHa3HaueHbI
JJIsT  UCTIONIHUTeNIbHBIX OpraHoB CyOBekTOB Poccuiickoii @epepaljuv, OpraHoB
MECTHOTO CaMOYTIpaB/ieHus, OpraHu3aliii 10 peaau3alliy TMOJTHOMOUMM B 00/1acTh
Mo>kKapHoW 06e301acHOCTH, a TakKe COOCTBEeHHUKOB (apeHZaTOPOB) >KUJIBIX [JOMOB
(kBapTHp).

OCHOBHBIMH 3aJjJayaMU MCITOJTHUTEIbHBIX OpPraHoB CyOBeKToB Poccuiickoi
deneparyy, OpraHoB MeCTHOT'0 camoyTipaB/ieHus, OpraHu3alui,
1Mo TpodUIaKTHKe TIO)KapOB B JKW/be, SIBJSIOTCA OOyueHHWe HaceleHUs MepaMm
roKapHOW 06e30MacHOCTH, OCHOBAM TI0Kapo0e30MacHOro TIOBeJeHUs, a TaKxXe
vHGOPMUPOBaHUe Hace/leHUs 0 Mepax MoXXapHoi 6e30MacHOCTH.

HacTosiiue  MeTozpiuecKvie peKOMEHJAl[dd  MOTYT  ObITb  TPUMeEHEHbI
coOCTBeHHUKaMU /IOMOB (KBapTHUp) M apeHjjaTopaMH TOMeIeHU s TpoBe/leHusI
CaMOCTOSITeJTbHOM TIEPBUYHOM OIIEHKM COCTOSIHMSI TI0’KapHOM  0e30rmacHOCTH
9KCTTyaTHPyeMOro 3/1eKTpoo00py/[0BaHUSI.

B HacTosimx MetozuuecKux peKOMeHAAUSX M0/, TEXHUUeCKUMU CPeJCTBaMHU
NPO(MUIAKTUKA TI0’KapOB TTOHUMAIOTCS arrapaThl 3all[UThl 3JIEKTPHUECKHUX I[eTIeH,
TeTIOBU3UOHHAs IMarHOCTHUKA, TEPMOUH/UKATOPbI U TEPMOCUCTEMBI.

HacTosiiue MeToAuuyecKrde peKOMeHAALMA He SBJSIOTCS PYKOBOJACTBOM
M0 TPOEKTHUPOBAaHUID  37eKTPOYCTAHOBOK 3JaHMNW UM  MOHTaXy armapaToB
3JIEKTPUUECKOM 3al[UThl ¥ IPYTUX TEXHUUECKHUX CPEZICTB.

[TpoeKTHpOBaHWE W MOHTa)X 3JIEKTPOYCTAaHOBOK 3/IaHUM [TOJDKEH MPOBOJUTHCS
B COOTBETCTBUU C /IeHCTBYIOIIMMU HOPMaTHBHLIMU JOKyMEHTaMHU.

Hactosiiue MeToiuuecKrde peKOMEHIAIMM He SB/SIOTCI HOPMAaTHBHBIM

AOKYMEHTOM.
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2. OCHOBHBIE YTeKTPOTeXHUYEeCKHe MPUYHHBI I10)KapoB
OT 3/IEKTP0000pYy/[0BaHMs

[ToxxkapHasi 6e30macHOCTb OOBLEKTOB pa3/MUYHOrO Ha3HaueHWs, B TOM UMCJIe
JKUIBIX UM OOIIeCTBEeHHbIX 3/laHWi B 3HAUWUTENbHOM CTereHW OImpe/esiseTcs
COCTOSIHHEM 3KCILUTyaTUPyeMOT0 371eKTPO0O0PYAOBaHUs U 3/IeKTPOYCTaHOBOK.

3HaHWe TEeXHUUeCKUX TPUUMH T0’KapOB OT 3/€KTPOYCTaHOBOK I03BOJISIET
OpraHu3oBath 3()(PEeKTUBHYIO CUCTEMY TTO>KapHO-NPO(UIaKTUUECKUX MEPONPUSTUM.

K npruvHam no)kapoB 3/1eKTPOTEXHUYECKOr0 XapaKTepa OTHOCATCS:

- KOPOTKOE 3aMbIKaHUE;

- meperpy3skKa 371eKTPUYeCKUX Liernewu;

- Do/IBI1IOe TIEPEeX0HOe COTIPOTUB/IEHUE;

- UCKpEHHE;

- 37IeKTpUYecKas Ayra;

- TIepeHaripsbkeHue 3JIeKTPUUeCKOU CeTH.

Kpome Toro, Heo6X0JUMO YUMTBIBaTh, UTO TiepeHArpsDKeHHe 37eKTPUUecKOou
ceTd, OOJbITIOE TEPeXO[HOe COTIPOTHBJIEHHE U Teperpy3Ka Iielli MOKeT MPUBEeCTU
K KODOTKOMY 3aMbIKaHWIO, BO3HWKHOBEHHIO 3JIeKTPUUECKOW [Ayru, U HaobopoT,
KODOTKOe 3aMblKaHHe MOXKeT TIpUBeCTH K Ieperpy3ke 3/eKTPUUYeCKON CeTH,
K MCKpeHHto, 00pa30BaHMIO 3/IEKTPUUYECKOMN [yTH, K TIepexo/ly 37eKTPUUecKoro Toka
Ha MeTasuInuecKue 3a3eM/ieHHbIe KOHCTPYKLIMU U T.J. [3].

To ecTb, OflHM aBapuiiHble pPeXWMbI, MOTYT Ie€pPexXoJuTh B Jpyrue Oosee

OIlNaCHbI€ OTHOCHUTE/IbHO BO3MO>XHOCTHU BO3HHMKHOBEHHS ITO>KdPOB.

Kopomkoe 3ambikaHue

Cpenqy m0OpUUMH TIOXKApPOB  37I€KTPOTEXHUYECKOrO XapakTepa KOPOTKOe
3aMbIKaHHe SIB/ISIETCS CaMbIM PAaCIPOCTpaHEHHBIM, XOTS HEPeJKO OHO MOKET OBbITb
Y C/Ie/ICTBUEM KaKoW-11Mb0 Apyroi aBapuiiHON CUTYalUM B 3/IEKTPUUYECKOH 1[eTIH.

KopoTkoe 3aMblkaHWe B 37€KTPUYECKHX LeMsAX MOXXET BO3HUKHYTh
B pe3y/ibTaTe 3aMbIKaHUsI MeXXJy (pa30BbIM W HYJ€BbIM MPOBOJHUKAMM, 3aMbIKaHUSI
da30BOro NMpoBOAHMKA Ha «3eMIto» [3].

MHbIMA  C/lOBaMM, KODOTKOE 3aMblKaHWe BO3HUKAaeT TpUA COeJUHEHUU
3/7IeKTPUUYECKUX TIPOBO/IOB C HApPYIIEHHOW U30Js1[1eld, COMPUKOCHOBEHUU TIPOBO/IOB

C MeTa/VIM4YeCKMMH 3d3€MJ/IEHHBIMWM KOHCTPYKLHWSAMUAU BAaHHﬁ N COOpPY’>K€HHHU,
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MOMNaZlaHuM Ha OroJIeHHble TIPOBOJA ITOCTOPOHHUX MeTa/lIMueCKuX IpeJMeTOB,
npoboe 00yrjeHHOM WIM HapyLIeHHOW U30/UM TIPOBOJIOB U  JPYTHUX
3J1IeKTPOYCTAaHOBOYHBIX W3/e/I1H.

ITpu KOPOTKOM 3aMBIKAHUM MIHOBEHHO MHOT'OKPAaTHO YBeJIMUMBaeTCs Chjla TOKa
B L|eM, NMPOUCXOJUT 3HAUWTebHOe BbIJIeJIeHHWe Terla, 3HAauMTe/JbHO BO3pacTaer
TeMIlepaTypa TOKOIPOBOJSLUX >XWI, UTO TPUBOJUT K PpacIIaBJIeHUIO W30JIALIUU
5/IeKTPUUYECKMX TIPOBOZIOB U Kabenell M e€ moc/iefyoleMy BOCIIJIAMEHEHMIO.
KopoTkoe 3amblKaHHWe, KaK MpPaBWIO, COMPOBOXKJAETCS XJIOMKOM, paclljlaBleHHeM
MeTaj/ula TIPOBOJHUKOB W BbIODOCOM pAacKajeHHbIX YaCTHUL] U3 30HbI KOPOTKOTO
3aMbIKaHMS C MOC/AeAYOIUM BOCIJIaMEeHeHHEeM OKPY KaroIUX IpeJMeTOB.

Haubonee pacrpocTpaHeHHble MPUYMHBI, 10 KOTOPbIM MOXXeT TMPOU30UTH
KOPOTKOe€ 3aMbIKaHUe B KBapTHPe, l0Me, 0011{eCTBEeHHBIX 3/IaHUSIX — 3TO MTOBPEX/eHHe
V30JISILUN. [ToBpexzeHue V305N yarre BCEro MIPOUCXOJUT
B MeCTax, rfie rpoBoja reperubatorcs. Takke K TOBPEXIEHUIO WU30/SLIUNA MOXKET
TIPUBECTH TiepeKpyurBaHUe TPOBOZOB, CrubaHWe TMPOBOZOB IO OCTPLIM YIJIOM,
MOBpeXXJeHre WU30/SIUM TIPOBO/IOB TIPU TPOBEJEHWHM PEMOHTHBIX paboT [4].
V3on41M0 MOTYyT MOBpeAWTb TIPbI3yHbl WIM [OMalllHUe >XUBOTHble. Ele ozHa
NpUYMHA KOPOTKUX 3aMbIKaHUM — ITeperpes U, Kak C/Ie[jCTBHe, pa3pylleHre U30JISALIUN.

VicTouHMKamMy 3aXUraHvds TPU KOPOTKUX 3aMbIKaHUSX MOTYT SIBJISATHCS
packajeHHble (ropsiljMe) 4YacTULbl W KalUld MeTa/yla NpU  pacrulaBlieHUH
B aBapUWHBIX peXuUMax >KWI TMpoBOJOB (Kabeneil) WIM TIpU paspylleHUU

3/IeKTPOTIPHUOOPOB.

Ilepezpy3ka 31ekmpuyecKkux cemeti

CoBpeMeHHble KBApTHPbl M [OMa HACBIIIEHbI MHOKECTBOM 3JIEKTPHUECKHUX
npubopoB. YacToil TPUUMHOM BO3HHUKHOBEHHSI TI0KapOB SIB/ISIETCA Tieperpys3ka
37IEKTPOCETEMN.

[Teperpy3koii Ha3bIBAeTCS TAKOe sIBJIeHHE, TP KOTOPOM B 3/IeKTPUUECKOM CeTH
BO3HHKAIOT TOKOBbIE HAarpy3KH, TIPEBbIIIAIOIINE A/TUTeTbHO AOMyCTUMBIE.

Hauboree yacToii MpUUMHOM, BBI3bIBAIOII[EH ITEPETPY3KY 3/IEKTPUUECKUX Lierneid
B JKHJIBIX U OOITI[eCTBEHHBIX 3[aHUSX, IB/ISIETCS BKIFOUEHUE B 3/IEKTPUUECKYIO CETh He
MpelyCMOTPEHHbIX PACUeTOM MOIHBIX TOTpebuTesieli 3/1eKTPOIHEPTUM WU
BK/TIOUEHHE B OJHY PO3eTKy HECKOIBbKO OBITOBLIX MPUOOPOB OOMBINON MOIHOCTH

OZTHOBPEMEHHO.
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B pe3ynbraTe Tieperpy3kd TIPOBOJia HArpeBaloTCs, BbiZe/sieTcsl 0oJibInoe
KOJTMUeCTBO Teryia, MOTYT TUIaBUTHCS >KUJIBI TIPOBO/JOB — 3TO MOKET CTaTh NTPUUHMHOM

KOPOTKOI'O 3aMbIKdHHS, BO3HUKAIOT MCKPBI U KdK C/IeCTBHE ITOXKap [5]

Foabwoe nepexodHoe conpomue/ieHue (N/10X0l KOHMAaKm)

Bosbllioe TepexofHOe COTpPOTHB/IEHWE — 3TO COMNPOTUB/IEHHWE YyuacTKa
3/IEKTPUUeCKOM 16T B MeCTe COeJUHeHUsI OT/Ie/TbHBIX 3/IeMeHTOB (MeCTa Coe/[MHEeHUSI
TIPOBO/IOB, TIO/ICOeMHEHUSI UX K 3/IeKTPONIPUEMHUKaM, KOHTAaKTHBIM 3/IeMeHTaM U
T.Il.) B KOTOPbIX, TIPU HeNpPaBWIbHOM WX HCIIOJIHEHUM, COTPOTHB/IEHHE BBbIIIe TI0
CPaBHEHUIO C COTPOTUBJIEHUEM 3JIEKTPUUECKOM 1IeMU 0 3THUX YUaCTKOB U T0C/Ie HUX
[3].

Haubonee yacto 6osbliivie riepexo/jHble COTPOTHB/IEHUSI BO3HUKAIOT B MeCTaxX
coeJMHEHUs] TIPOBOZIOB Mexy €000, Korja BMeCTO MailKu, CBapKd, OMPeCCOBKU
WM 3aXKUMOB M0J, OOMThl TIPUMEHSIIOTCS CKPYTKUA ITIPOBOJIOB (0COOEHHO ortacHa
CKpYTKa ITPOBO/IOB C aFOMUHUEBLIMU U MeJIHBIMU >KUJIaMU), B MeCTaX MOAK/IOUeHHUs
MPOBOZIOB K ammapaTam 0e3 crelyanbHBIX 3aKMMOB U HAaKOHEUHUKOB,
B BBIK/TIOUATe/ISIX, IITENCe/NbHBIX pa3beMax (pO3eTKax, BWIKaX) Ha KOHTAKTHBIX
3jIeMeHTaX TIPU CHIDKeHUU TIpU/iaraeMbIX /IJisi BKJIIOUEHUs YCUINM, HeJJOBK/TFOUeHMs,
Mo/ropaHusi U T.M., B MeCTaX KOHTAKTOB, BBITIOJIHEHHBIX C TIOMOILbIO Pe3b00BbIX
coelMHeHUN B 3/1eKTPO0OOPY/J0BaHNH, B KOTOPOM B Tipollecce paboThbl TTPOU30IIIIO
ocnabieHre KOHTaKTa.

Henocpe/icTBEHHBIM HCTOYHWKOM 3a@KHUTAHWS B 3TOM CJyyae MOTYT OBITh:
3/IeMeHTbl 3JIeKTPOYCTAaHOBOK, HarpeTblie /0 BBICOKOW TeMIiepaTyphbl TerjioM,
BbIIeJIeHHBIM ~ 3/IEKTPUUECKMM TOKOM B  MecTe  OOJIBIIIOTO  TIepeXOoHOro
COTIDOTHB/IEHUS;  J/IeKTPUUeCKWe  MCKPbl WIM  YaCTUI[bl  PACIlJIaBJIeHHOTO
Y HaKaJeHHOro MeTas/ula, BO3HHUKAWOIIWE B MeCTe «IIJIOXOro» 3JIeKTPUUYeCcKOoro
KOHTaKTa.

Kpome Toro, 6osbliioe repexofHOe COMPOTHUB/IEHHE MOKET ObITh TPUUHUHON

BO3HHUKHOBEHHA KOPDOTKOI'O 3dMbIKdHHS.

HckpeHue (dyzoeoti npo6oti)

Vckpenre (myroBoil 1poboil) B  2/IEKTPOYCTAaHOBKAax — 3TO BechMa
pacrpocTpaHeHHOe siB/ieHHe U TIPOMCXOAUT KakK NPy HOpMasbHOW paboTe OT/jebHbIX
rnoTpeOuTeNel  37MeKTPUUYeCKOW JSHEprud, uailje BCero IpUOOpPOB UMEROIUX

KOHHEKTOprIﬁ 3JIEKTPOABUI'aTe/Ib TIPU HEIJIOTHOM IIpHUJIETdHWM K HUM IETOK, TdK



18

M B aBapuiiHOM pe)xXume pabOThI 3/IeKTPONpPUO0OPOB, B MecTax HeKaueCTBEHHOTO
MIPUCOeZIMHEHUsT  TIPOBOJIOB K TIOTpeOUTeNsIM  3/IEKTPUUECKOW  SHEepruw,
MPU  COTIPUKOCHOBEHWM OTZAE/NbHBIX YUaCTKOB TIPOBOJIOB MeEXAy CO0OM WM
C 3a3eMJIeHHbIMH KOHCTPYKLUSIMU U T.A. [3].

[Ipy HWCKpeHWH TIPOMCXOAWUT O00Opa3oBaHHWE HCTOUHWUKOB  3a)KUTAHMS,
o0/afaroIux 3Hepryuel U TeMIiepaTypou JO0CTaTOUYHBIX [IJI1 BOCT/IAaMEHEeHUs] MHOTHUX
rOpIOUMX BeITeCTB U MaTepuaJsioB.

VckpoBoii pa3psii MO>XKeT 00pa30BLIBAaThCS TIPU H3/IOMe >KWUJIbI Kabesnst u3-3a
yCTaJIOCTA MeTasla, pa3pbiBa MPOBOJHUKA MPH UPe3MEPHOM DPACTsDKeHWUH Kabers,
00 TpU TIOBPEXKIEHUHN >KUJIbI TIOCTOPOHHUM IIpeAMeTOM. B TOBPeXXIEHHOM Kue
BO3HHMKAeT Ma/iblii 3a30p, MpOOMBaeMbIM pabOuMM HarpsDKeHHeM, IT03TOMY TOK
10 TaKOMY Kabeslt0 MpOJO/DKAeT MPOTeKaTb, U OCTAéTC OMM30K K HOMUHA/LHOMY
3HaueHHI0. B 3a30pe BO3HMKaET JyTroBOi pa3psiji, COMPOBOXKAAIOIINICSI UHTEHCUBHBIM
BbIJIe/IeHWEeM TeIlla, YTO TIPUBOUT K JlarbHEeHIIeMy pa3pyIlIeHUI0 U30JISIUU Kabesis

M €ro BO3ropdHHIO.

DnekmpuuecKasi 0y2a

OnekTpuyeckasi Ayra obpa3yeTcsi B pe3y/bTaTe YCTOWYMBOTO 3/I€KTPUUECKOTO
paspsija MexJy ABYMsl MeTa//TMYeCKMMHU 3/IeMeHTaMU 3JIeKTPUUeCKOW YCTaHOBKH,
MMEOI[MMU pa3Hble MOTeHI[Ma/bl. B 3/eKTprueckoi iyre MpOUCXOAUT UHTEHCHBHAs
VMOHM3aLMsg ra30BOro IMPOMEXYTKa, IJaBjeHue W ropeHve Mertanna. Kpome Toro,
MTPOMCXOJUT WHTEHCHBHOE pa30pbI3rMBaHWe paCIl/IaBJeHHbIX UaCTHI] MeTaslfa,
UMeroIuX OOJIBIIION 3arac TeIyioBOW SHEpPruM, KOTOpble TIorNajasi Ha TOproYMe
MaTepuasbl, MOTYT 3aXeub MX. OJeKTpuyecKasi Jyra HMeeT OYeHb BBICOKYIO
temriepaTypy (1500-4000 °C) 1 MOXXeT BOCIVIAaMEHUTD TTPAaKTUUECKU JTF000M rOPrHOUMiA
MaTepuaJl, COMPHKAcasiCh C HUIM HEeNoCpPeICTBEHHO, a TaKXKe MOCPeICTBOM JTYYUCTOU
TeIJIOThI.

YcroviumBasg ~ sneKTpyUueckasi  Jlyra  HMHOI/JA  MOXET  BO3HUKAaTh B
sneKTponpoBoax. I1pu s/eKTpuyeckor Ayre 1o LeMnsM MPOTeKaroT TOKA KOPOTKOTO
3aMbIKaHus. [103TOMy Tipy 06pa30BaHUM 3/IEKTPUUECKON JyTH B aBaDUMHOM peXXUMe
B 3/IEKTPUUECKOM 1[eTM BO3HUKAIOT BTOPUUHBIE (1TOOOUHbIE) SIB/IEHUs], XapaKTepHbIe
[I71s1 KOPOTKOT0 3aMbIKaHUsl. B cilydasix, He MpelyCMOTPEHHBIX HOPMa/IbHbIM PEXKUMOM
5KCILTyaTaluM 3JIeKTPOYCTaHOBOK, BOSHUKHOBEHHME 3/IEKTPUUECKOU AYTH yallle BCero
MPOUCXO/IAT NMPHU KOPOTKOM 3aMbIKaHuU [3].
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ITepenanpsiceHue 8 31eKmpuueckol yenu

[TepeHarnpsbkeHMe MOKeT BO3HMKATh: MPU KOPOTKUX 3aMbIKaHUSX; TIpU
MOMNaJJaHiU  «BBICOKOT0» HarpsyKeHUs1 Ha HU3KOBOJIbTHBbIE CeTU; TPU T'PO30BBIX
pa3psifiax; 3/1eKTPOMarHUTHON MHAYKIUU U [Ip.

[To>kapHasi OMacHOCTb TepeHarpsDkeHusi, B 3aBUCUMOCTA OT KOHKDETHBIX
YCJIOBUM, MOXeT TIPOSIBISITCS B C/IeIyIOLeM: TIOBBILIEHUW BepPOSITHOCTU
BO3HUMKHOBEHHSI KOPOTKOTO 3aMblKaHUS; YBeJMUEHUM TOKOBOM Harpy3kKd Ha
OT/leJIbHBIX y4YaCTKaX 37€KTPUUYeCKOM 1eMMd W BO3MOXXHOCTH BO3HUKHOBEHUS
rieperpy3Ku; MOBBIIIEHWH TEMJVIOBbIJ|e/IeHUsI B 3/IeKTPOHAarpeBaTe/IbHbIX yCTPOWCTBAX;
TIOBBIIIIEHUH BEPOSITHOCTH BO3HUKHOBEHHSI aBaPUUHBIX PEXKUMOB B 37IeKTPOTIprOopax
[3].

HenpasuabHass 3Kcnjiayamayusi, KOHCMpPYKmueHble HedOCMamku U
HeucnpagHocmu 3/1eKmpou3oenuti

[TokapHass 6e30rMacHOCTb  3/€KTPUUECKHMX ITIPUOOPOB  HallpaBleHa Ha
obecrieueHre TTPAKTUUYECKOM HEBO3MOXXHOCTH 3aropaHusi, Kak CaMoro W3fesiusi, Tak 1
OKpy>Kalolleid ero cpeibl, UTO [JO/DKHO oOecreunBaTbCs  KOHCTPYKLAeH
3/IeKTpOrpruOopa, BBIOOPOM  KOMIUIEKTYIOIUX UW3[eMUid U MaTepuajoB C
TeMIlepaTypHbIMU XapaKTePUCTUKAaMU, COOTBETCTBYIOLLMMU TEIJIOBOMY peXUMY
paboTsl. [Ipy 3TOM XapakTepHCTHKaMH M0Kapo0e30MacHOCTH SIBJISIeTCSI COOTBETCTBUE
TeMIlepaTypbl Ha OCHOBHBIX 3/IeMeHTaxX 3/IEKTPUUeCKOro mpubopa I0MyCTUMbBIM
3HaueHHUsIM, KaK B paboueMm, Tak U B aBapUIHOM peKrMe ero paboThl.

BO3HUKHOBeHHE TIOXKApOB OT 37eKTPUUYECKHUX TIPUOOPOB MOXKeT ObITh
00yC/IOB/IEHO: ~ KOHCTPYKTMBHBIMH  HeJOCTaTKaM{,  HapyllleHWeM  IIpaBWJI
9KCIUTyaTalliM; HeKaueCTBEeHHBIM JHeprocHab)keHreM (pe3KMMH KojebaHUsIMU
HarpsDKeHUsi B 37€KTPUYECKOM CeTH, UTO MOXKeT TIPUBECTM K BO3HUKHOBEHHIO
aBapUMHBIX PEXXHMMOB).

OCHOBHBIMM IPUUMHAMU BO3HUKHOBEHUSI TI0XKapOB OT 3/7IeKTPUUYECKUX U3ZeUM
SBJITIOTCSA: KOPOTKOe 3aMblKaHWe B Tipubopax M IITHypaxX NHTaHus, 0osblioe
repexo/iHOe COTPOTHUB/IEHUE, Meperpy3ka, UCKpeHWe, HapylleHUe TeI0BOro peXxuma
paboTbl  3sekTporipubopa  (YXYAIIEHHBIM  TETUIOOTBOZ),  HENOCpeCTBeHHOe
COTIDUKOCHOBEHHE HarpeThIX IIOBEPXHOCTeM 3JIeKTPOIPUOOPOB C TOPHOUMMHU
MaTepyasamMH; BO3[eHCTBHEe TeIUIOBOTO H3/yueHusi mpubopa (Hampumep,
j/ieKTpooborpeBaresisi) Ha TOplOYMe MaTepuasbl; BbLIET pPAaCKaJeHHBbIX YacCTHII,
00pa30BaBIIMXCS B pe3y/bTaTe aBapUMHOTO pexkuma [3].
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3. Opranu3zanys NpopuIaKTUKH N0)KapoB

3.1. O0Me mo/I0KeHust

C 1 wmapra 2023 r. BCTymWwio B  CWIy  IIOCTaHOB/IEHUE
ITpaButenbctBa Poccuiickort Pemepar ot 24 oktsa6ps 2022 1. Ne 1885
«O  BHeceHMM wu3MeHeHuWid B  [lpaBwia  MNPOTHMBOINOXKAPHOTO  peXXuUMa
B Poccuiickout deneparym».

[TyHKT 2 yKa3aHHBIX W3MeHeHWMM BBOAUT B [lpaBWsia NMPOTUBOMNOKAPHOIO
pexxuma B Poccurickou @epneparuu (ganee — I1TTP) HoBBIM nyHKT 2.1 ciepyroiero
cogepkanusi «PykoBoauTenh opraHu3aiui obecrieurBaeT 3KCIUTyaTalldio 3[aHUM,
COOpY>KeHU B COOTBETCTBUU C TpeboBaHUsAMU PefiepasibHOTO 3aKOHa « TexXHUueCKui
perjaMeHT o TpeOOBaHUAX TOKapHOW Oe3omacHOCTH» W (WM) TIPOEKTHOM
JOKYMeHTaL[un».

C 7 suBaps 2023 r. BcTynuau B cuiy IlpaBusia TeXHWUYECKOW 3KCITyaTaliuu
3/IeKTPOYCTAaHOBOK TOTpebuTesnieli a3/ieKTpuueckoii sHeprun (ganee — I[ITI),
yTBepXKJeHHble Tipuka3oM MunsHepro Poccun Ne 811 or 12.08.2022
«O6 yTtBepkzaeHuu I[IpaBU TeXHUUECKOM IKCIUIyaTal[id 3JIeKTPOYCTaHOBOK
noTpeOuTe el 371eKTPUUECKOM SHEePTUM».

B cootBerctBUM ¢ 1niyHKTOM 3 IITO  TexHuyeckas 3KCIUlyaTalUs
5JIeKTPOYCTaHOBOK ~BKJ/IIOYaeT, B TOM YMCJIe, KX PEMOHT M TeXHUUYeCKoe
o0cmyXKuBaHUe.

B cootBercTtBUM € miyHKTOM 7 IITO, mipu 3KCrutyaTaluyd 3/1€KTPOYCTaHOBOK
noTpebUTesb TakKXKe JO/DKeH 00ecreunTb: Co/lep>KaHWe 3JIeKTPOYCTAaHOBOK B
HICTIPABHOM COCTOSTHMM M X 0€e30MacHy0 KCIITyaTalj|io; TIpoBe/jeHre TeXHUUeCKOro
00C/y>KMBaHUSI U PeMOHTa 3/IeKTPOYCTAaHOBOK B LieJiIX TIOJepKaHusi MCTIPaBHOTO
cocTossHUsT M 0e30MacHOM  3KCIUlyaTallUM  3/IeKTPOYCTAaHOBOK;  HaJMuue,
WCIO/b30BaHWE M  MOJJEep)KaHWe B  aKTyaJbHOM COCTOSIHUM —TeXHUYeCKOU
JOKYMeHTal[M1, Heo0X0AUMOM [1/1s1 SKCITyaTalliy 371eKTPOYCTaHOBOK.

B cootBerctBuM ¢ myHKTOM 8 [ITD p1 HenmocpeCTBEHHOIO BbITOTHEHUS
00s13aHHOCTeM TI0 OpraHu3al[uM SKCIUTyaTalyu 37eKTPOYCTAaHOBOK PYKOBOJUTE/b
rnotpebuTenss (3@ WCKAIOUEHHWEM  WHAWBUAYa/IbHBIX  TpeJIIpUHUMATesei

1 (pM3UUeCKUX JIUL]) OpraHU3alMOHHO-PACIIOPSIAUTE/IbHBIM IOKYMEHTOM Ha3HavaeT 13


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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yncia  aAMUHUCTPAaTUBHO-TEXHWYECKOTO  TepcoHajsa  ToTpeburens /ML,
Ha KOTOPOe BO3JI0’KeHbI 00sI3aHHOCTH T10 OpraHU3aluy MPOBe/IeHUsI BCeX BUIOB paboT
B 3/IeKTPOYCTAaHOBKAax MOTpeOuTessi (asiee — OTBETCTBEHHBIN 3a 3/IeKTPOXO03SHCTBO),
U ero 3amectutesis. B ciydae eciiu notpebuTesib, OCYIeCTBSIOMIMN SKCILTyaTaLuio
3J1eKTPOYCTaHOBKY, SIBJISI€TCS VIHIUBU/1Y &JIbHBIM rpeJrpyuHUMaresieM,
00513aHHOCTh TI0 OpTaHM3AlMM SKCTUTyaTallud 3/IeKTPOYCTAaHOBOK, OpraHU3allvy
TIPOBe/IeHUsT BCeX BUZIOB paboOT B 3/IeKTPOYCTAaHOBKAX BO3/IaraeTcsi HEIoCpejCTBEHHO
Ha TaKOro MHWBU/YaIbHOIO TIpeATIpUHUMAaTeIs.

YuurbiBast TpeboBanus yHKTa 8 [1TO, opranu3aiyio mpobrIaKTUKK M0KapoB
OT 9KCIUTyaTUPYeMOIo 37eKTpooOOpyAOBaHHsI peKOMEeHAYeTCs BO3JIOKUTh Ha
OTBETCTBEHHOTO 3a 3JIEKTPOXO03SIMCTBO WX Ha UHAUBUAYA/IBHOIO MpeArpUHUMATES,
HEIOCPeICTBEHHO SKCIITYyaTUPYIOIIEro 3/1eKTPOYCTaHOBKH, a AJ1s (PU3UYeCKUX JTUL] —
HEIoCpeICTBEeHHO Ha (hr3MYeCcKoe JIMLIO, SKCIUTyaTUPYHoLee 3/1eKTPOYCTaHOBKH.

B cootBetrcTBUY ¢ myHKTOM 9 [1TD Ha OTBETCTBEHHOrO 3a 3JIEKTPOXO3SIMCTBO
JO/DKHBI OBITH BO37I0KEHbI TIOJTHOMOYMSI 110 OpraHu3al[uv pa3paboTKu U Be|eHUIO
JOKyMeHTalMyd [0 BOIpOCAM OpraHu3ald 3KCIUlyaTallid 3J1eKTPOYCTaHOBOK
U ee rmepecMoTpy (aKTyanmu3aiuu); oOecTieueHHI0 BBITIOJIHEHHS peMOHTa W
TEeXHAUYECKOTO 00C/Ty>KMBaHUSI 3/IEKTPOYCTaHOBOK.

B cootBercTBUM C MyHKTOM 14 I1TD, moTpebuTens [O/DKeH OpraHW30BaTh U
OCYLLeCTB/ISITh KOHTPOJIb COCTOSIHUSL €ro 3JIeKTPOYCTaHOBOK, OCHOBAHHBIA, B TOM
yuCIie, Ha pe3yJ/ibTaTax OCMOTPOB. BhisiBieHHbIE 110 pe3y/bTaTaM KOHTPOJIS Je(eKThI
o0opy/i0BaHUsI, YCTPOMCTB 371eKTPOYCTAaHOBOK [JOJDKHBI (DMKCUPOBAThCS B >KypHasie
ZeeKTOB C orpe/ieJieHMeM OTBETCTBEHHBIX 3@ YCTPAaHEHUE JIML] ¥ CDOKOB YCTPaHEHUsI
nedekToB.

B cootBerctBuM c miyHkToM 23 IITO motpebutens [o/mkeH o0b6ecrieunTsb
TIPOBe/ieHre TeXHUUYEeCKOro 00C/Ty>KUBaHUsI U PEMOHTOB 000pYA0BaHUS U YCTPOMCTB
3/IEKTPOyCTaHOBOK.  OObeM  TeXHUUeCKOro  OOC/Iy)KMBaHUSI U IJIAHOBO-
npeAynpeUTeNbHbIX ~ PEMOHTOB  3/IEKTPOYCTAaHOBOK  JIOJDKEH  OMpeJeisiThCs
HeOoOXOZMMOCTBIO TIOZiiepKaHusI UCTIPABHOCTU M obecrieueHust 0e30macHOM PabOThI

3/IeKTPOYCTaHOBOK.



22

B cootBerctBUuM C mnyHKTOoM 27 I[ITD y mnorpebuTesns B OTHOIIEHUU
9KCTUTyaTUPYEMbIX UM 3/IeKTPOYCTaHOBOK JIO/DKHA ObITh B Ha/JIWYMU CJIe/IyroIast
TeXHUYeCKasi JOKyMeHTaLUsI:

CXeMbl 3JIEKTPUYeCKUX COeJMHeHWH M TeXHOJIOTUUeCKUX CHUCTEM, B TOM UHCIIe
HOpMaJ/IbHble (BpeMeHHble HOpMajbHble) CXeMbl 3JIEKTPUUeCKUX COeJVHEeHUU
3JIeKTPOYCTaHOBOK TTOTpebuTe/is;

JKypHa/ibl ydeTa 3/eKTPo0oOOpyZOoBaHMsS C TIepeurc/ieHrneM OCHOBHOTO
3/IeKTpO0OOPY/IOBaHUsT ¥ C YyKa3aHWeM ero TeXHUYeCKHWX MJaHHBIX, a Takxke
TPHCBOEHHBIX €My MHBEHTAapHbIX HOMEPOB.

B cootBetcTtBuu ¢ nmyHkTtoM 30 IIT3, Bce M3MeHeHUs B 3/IeKTPOYCTaHOBKaX,
BBITIOJIHEHHbIE B TPOLIECCe IKCIUTyaTalluM, JO/DKHBI OTPaXkaTbCsl Ha 37€eKTPUUECKUX
(TEXHO/IOTMUECKUX, MCIOJHUTEIbHBIX) CXeMax UM uepTeXXax 3a [OAMNHUCHI0
OTBETCTBEHHOTO 3a 3JIEKTPOXO03SIMCTBO C YKa3aHUEM €ro J0/DKHOCTH M 1aThl BHECEHUS
V3MEeHEeHUSI.

Ha ocHoBanmm nyHkta 31 IITD  cooTBeTcTBHe — 3/1€KTPUUYECKHX
(TexHO/MIOTMUECKUX) CXeM (uepTexxeil) (haKTUUeCKUM SKCIUTyaTal[dOHHBIM J0/DKHO
MPOBEPATHCS] OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO He peXXe OAHOro pasa B 3 roja
C OTMETKOM Ha HHUX O Jare TIPOBEPKH, YAOCTOBEPEHHOU ero TOAMUCHI.
[Ipy HeCOOTBeTCTBUH 3/J€KTPUUECKUX (TeXHOJOTHUeCKHX) cxeM (uepTexxeit)
(haKTUUeCKUM 3SKCILTyaTalMOHHbIM OTBETCTBEHHBIM 3a 3/J1€KTPOXO03SKMCTBO [[0JKEH
ObITh 0OecrieueH TepecMoTp (aKTyanu3al[ysi) yKa3aHHbIX cxeM (uepreskeii).

[Tynkt 8 u3menenuii B I[P BBoAUT B HEro HOBBIM MyHKT 17.1 ciefyroliero
cofepkaHusi: «PykoBoAuTe/b oOpraHu3aluu obecrieurBaeT Be/leHWe W BHeCeHHe
vH(OpMaLMM B JKypHa/J »SKCITyaTalldd CHUCTeM TIPOTHMBOIOXKAPHOM —3allUTHI.
[omnyckaeTcs BeJleHHe >XypHasia SKCIUTyaTallid CUCTEM MPOTUBOMOKAPHOW 3all{UThI
B 3/IeKTPOHHOM BH[Ie.

dopmMa BefleHUs )KypHasia 3KCIUIyaTaljud CUCTeM NPOTHMBOIIO)KAPHOM 3alliUThI
orpe/ie/isieTCsl pyKOBOUTeieM 00beKTa 3allfUThi».

C mnempio obOecrieueHnss 0Oe3aBapuiiHOW pabOTHI  371€KTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 3a 3/IeKTPOXO0351CTBO Ha 0OBbeKTe 3all[UThl PEKOMEHyeTCsl BeCTH

JKypHaJ/l, B KOTOPOM yKa3bIBatOTCSI:


https://docs.cntd.ru/document/565837297#6520IM
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repeueHb KOHTPOJIMPYEMOTO 3/1eKTPO0O0pY0BaHNS;

JlaTa TIPOBEPKU COCTOSIHUS TT0’KapHOUM 6e3011acHOCTH 3/1eKTPO000pYA0BaHuS;

pe3y/bTaThl TPOBEPKU COCTOSIHUSI €0 TIOXKapHOW 0e30racHOCTH, WU3MeHeHUs!
COCTOSIHUSI TIO>KapHOW 0e30macHOCTH  3/IeKTPOOOOPYOBaHUSI TI0 CpPaBHEHUIO C
pe3y/ibTaTaMu Mpe/bIAyIliei MPOBepKY;

TIPeITIPUHSTBHIE MepPbl TI0 TIOBBLIIMIEHHI0 YPOBHS IOXKapHOW 6e3omacHoCTH
(MpoduiakTUUeCKrie MepOTpUSTHsI, TEXHUUeCKoe 00C/Ty>KBaH1e, DEMOHT, 3aMeHa).

dopma BeJleHus JKypHasa MPOPUIAKTUYECKUX OCMOTPOB
3/1eKTpO000py/J0OBaHUs OTpefie/isieTCsl pyKOBouTesieM oObeKTa 3aluThl. BezeHue
)KypHasa  TMpO(UIaKTAYeCKUX  OCMOTPOB  3/IeKTPOOOOPYJOBaHUS ~ MOXKeT
OCYLLIECTB/STHCS B 3JIEKTPOHHOM BU/JE.

OTBeTCTBEHHOMY pEeKOMEH/IyeTCsl COCTaBUThb Trpaduk TMpoGUIaKTHUECKUX
OCMOTPOB 3/1eKTPO0O0pY/10BaHUSI.

[TepyoIJUUHOCTD TIpOBe/IeHUst nporIaKTUUeCKUX o0c/ieioBaHMIM
pPeKOMeH/IyeTCsl yCTaHOBUTb B 3aBUCHUMOCTH OT COCTOSIHUSI OObeKTa U CTereHU
OTBETCTBEHHOCTH, HO He peske 1 pasa B rof.

PekomeH/yeTCsl TIPOBOANTL BHETUIAHOBOe TIpoduIakTHUecKoe ob6csiefoBaHre
OT/e/IbHbIX 3/IEMEHTOB 371eKTPO00OpyAOBaHUs TIOC/Ae Ka)KJOT0 WX PEMOHTa WU
3aMeHBbl.

Pe3ynbTaThl BHEIJIAHOBOTO 00C/Ief0BaHMsI 3aHOCSATCS B )KypHa/l C yKa3aHWeM
TIPUUKHBI 06C/IeI0BaHKSI.

PekomeHzyeTcsi Tiepes, TpPOBEJEHUEM OUEPEeJHOr0 WM BHEIJIAHOBOTO
oOciejoBaHUsT 03HAKOMUTbCSI C [AHHBIMM TIpeJbifyllero obciefoBaHus. ITO
TMO3BOJIUT MPOC/IeIUTh AUHAMUKY TI0KapHOW 6€30MacHOCTH 371eKTPo0bopy10BaHUS U
CBOEBPEMEHHO MPeJ0TBPATUTD M0KapOONacHYH CUTYaLUIO.

B cootBeTcTBUU C TyHKTOM 37 [1T3 moTpebuTtesiemM O/KHBI OBITH COCTAB/IEHBI
Y YTBEP>KJeHbl PyKOBOUTE/IEM WM UHBIM yTIOJTHOMOYEHHBIM JIMIIOM TTOTpeOuTeIs -
IOpUANUECKOro yviia (rmorpebuTtenieM - WHAWBUAYa/JbHBIM MpeATIPUHUMATEIEM WU
¢usnueckuM JMIOM) Tpaduku OCMOTPOB U 00X00B 0OOpyAOBaHUS, 3AaHUMN

Y COOPY>KeHUM 371eKTPOYCTaHOBOK TOTpebuTess.



24

HenocpeacTBeHHO — TPOGUIAKTUUECKMM  OCMOTpP  371eKTpoobOopyAoBaHus
MPOBOJIUT  KBa/IM(UIIMPOBAHHBIM  CMIELIMAIMCT  OOC/Iy>KUBaloIlleld  OpraHu3aljuu
COBMECTHO C OTBETCTBEHHBIM 3a 3/IeKTPOXO035ICTBO Ha 0OBeKTe.

Bce omnepatiuu ¢ 3/1eKTpoo00py/j0BaHeM (MOHTaXK arrapaToB 37eKTPUUeCcKOoM
3allUThl, TEPMOWHAWKATOPOB, TEPMOCHCTeM, MpoduiakTUueckoe oO0C/Iy>KMBaHUe,
DEMOHT, 3aMeHa) [JO/DKHbI TIPOBOJWTh KBaJUGMHUI[MPOBAHHBIE  CIEI[AA/ACTEI

o0cmy>KMBaroIIei opraHu3alyu.

3.2. IlpodunakTuyecKue MeponpusITUSA

K npodunakThuecKuM MepONpUsTUSIM TI0 TPeAYIpPeKJeHUI0 T10XKapoB
OT 371eKTPO0O0PY/I0BaHUS KUJILIX 1 00I[eCTBEHHBIX 37IaHUM C/le/lyeT OTHeCTH:

- IEPUOJUUECKUM KOHTPOJb COCTOSIHASA W paboTOCIIOCOOHOCTH armapaToB
3allUThI 37IEKTPUUECKOU CEeTH;

- IpUMeHeHre TePMOUH/IUKAaTOPOB U MePUOAUUECKHUA KOHTPOJIb UX COCTOSTHUS;

- IPUMEHEeHNe TEPMOCUCTEM;

- mepuojuueckKoe TpOBe/ieHre TErIOBU3UOHHOU JIMarHOCTUKU
9KCITyaTUPYEMOT0 3JIEKTPO0O0PY/[0BaHUS;

- KOHTPOJTb COCTOSTHUSI MCITO/Tb3yEeMbIX 3/IEKTPONIPUO0POB, 3/IEKTPOIIPOBOJAKUA U
371EKTPOYCTAaHOBOYHBIX W3/Ee/UH.

ITpumeHeHue mepMOUHOUKAMOpPO8

[lepes  MepBUYHOM  YCTAaHOBKOM  TEPMOMHJMKATOPOB HA  3JIeMEHThI
3/1eKTpO000pY/J0BaHUS Heo0x0uMOo COOCTBEHHUKY 3/IeKTPOYCTaHOBKHU
WM JKCIUTyaTUpylollleld  opraHu3aiuu  pa3paboTaTh  TPOEKT  MOHTaXKa
TePMOMH/JMKAaTOPOB C YKa3aHUEeM TOUeK UX MOHTa)ka U TUTIOB.

[IpoekT MOHTa)ka TEpPMOUHAUKATOPOB PEKOMEHJYeTCSl BK/IFOUUThH B MepeueHb
OCHOBHOM T€XHUYECKOW JOKYMEHTAL[MU 3allUIlaeMOU 3/IeKTPOYCTaHOBKHU.

[IpoeKT MOHTa)ka TepMOWHAUKATOPOB CTAaHOBUTCS YaCTbIO TMPOEKTHOM
JokyMeHTaluu. B cootBerctBuM ¢ myHKTOM 2.1 I1ITP, BBejleHHbIM ITOCTaHOB/IEHUEM

[TpaBuTenscTBa Poccmiickoit Pemeparuu ot 24 okts0ps 2022 roga Ne 1885,
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9KCIUTyaTalvio 3ZaHU B COOTBETCTBUM C TPeOOBAHHMSIMH TTPOEKTHOH TOKyMeHTalun
obecrieuriBaeT PyKOBOJUTE/Tb OPraHU3aliyu.

[lpy moC/leAyroleM  TIPOBEJeHWM  PEeMOHTHBIX  paboT C  3ameHOU
TePMOWHANKATOPOB HEOOXOAWMO OCYIIeCTB/ISTh B COOTBETCTBUU C TPeOOBaHUSIMH,
pa3paboTaHHOTO MPOeKTa MOHTA’Ka.

Y CTaHOBKY TePMOWH/IUKATOPOB I0/KeH TIPOU3BOAUTD TIePCOHAT, AOMYI[eHHBIN
K paboTe B /IeHCTBYIOIIUX 3/1€KTPOYCTAaHOBKAX, UMEIOIINM HeoOXoAnMble 3HaHUS U
HaBBbIKM MOHTa)ka TEPMOUH/JUKAaTOPOB.

MoHTa)X TepPMOWHAMKATOPOB, CjefyeT TIPOM3BOAUTh Ha OTK/IOUEeHHOM
3/1eKTpo000pyJ0BaHUM (HampuMep, BbIBeZIeHHOM B PEMOHT, TIPU MTePUOAUUeCKOM WIn
BHEIVIAHOBOM TeXHUUeCKOM OOC/Iy)XMBaHUKM W T.1.) C cobmozeHuem IIpaBun
TI0 OXpaHe TPy/ia MPH IKCIUTyaTal[uy 3/1IeKTPOYCTaHOBOK.

TepMOWMHAWKATOPEI, PEUMYII[ECTBEHHO, C/IeflyeT pa3MelaTh Ha KOHTAaKTHBIX
CoeJMHEHMSIX ¥ KOHTAKTaX pacIipe/le/TMTe/IbHBIX YCTPOUCTB; AOMyCTUMO pPa3MellleHre
Ha KOpIycaX HEeKOTOPOTO 3JIeKTPOOOOPY/ZOBaHUSl, a TaKKe WHBIX 3J/leMeHTax
3/1eKTPOYCTaHOBOK.

TepmMouHIUKaTOPLI HEOOXOUMO pa3MelraTh TakK, UYTOObI OHU OBUIA XOPOIIIO
BUJHBI TIPM BU3ya/JIlbHOM KOHTpOJIe COCTOSIHHSI TIO’KapHOW  0e30MacHOCTH
3/IeKTpO0O0OPY/JOBaHUs,, B UACTHOCTH, TEPMOMHAWKATODHble HaKIeWKu ciefyeT
pa3Melriatb TakuMm 00pa3om, UTOObI TePMOWHAMKATOPHbIE METKH TeMIlepaTypHOU
mKaabl ObUIM  XOpOLIO BUJHBI TPU TPOBeJEHWHM BU3YyaJbHOIO OCMOTpA
3/1eKTPO0O0OPY/I0BaHUS.

[lpy  pasMelrieHMM TEePMOWHJWKATOPOB ciieayeT u30beratb  KOHTaKTa
UX TIOBEPXHOCTH C 3/IeMEHTaMH, KOTOpPble CIIOCOOHBI BBI3BaTh WX ITOBPEKIEHHE
B pe3y/ibTaTe MeXaHUUYeCKOTr0 BO3/|eHCTBUS.

[Tepes MOHTa)KOM TEPMOWH/JTUKaTOPHBIX HaK/eeK, He0OX0JUMO ITPOU3BECTH UX
BHEIITHUM OCMOTpP Ha TIpeIMeT OTCYTCTBUS TMOBpeXAeHUH. TepMOWHIUKAaTOpPHBIE
METK{ TeMITepaTypPHOU IIKa/bl HaK/IeMKHu He [O/DKHbI UMEeTh OTMETOK [OCTVDKEHHS
Ha3HaueHHBIX TeMIiepatyp (He J0/DKHO ObITh W3MeHeHHs 1[BeTa MeTOK).

HaHeceHre TepMOWHJWKAaTOPOB HEOOXOAWUMO TPOU3BOJWUTHL B COOTBETCTBUHU

C UHCTPYKLIYEH T0 3KCITyaTaliii TePMOUHANKATOPA.
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B miporjecce MOHTa)ka He JIOIyCKaeTCsI:

- MeXaHWUYeCKOe MOBPEX/IeHe TEPMOVH/IMKATOPHON HaK/IeHKU;

- HaHeCeHWe TEePMOMWH/UKAaTOPOB HAa 3JIeMEHThl  3/1eKTpOo0OOpY/0BaHMS,
HaXO/ISIIUECS TI0/] HaTIPSDKEHUEM;

- pa3MellleHWe  TEPMOMH/JUKAaTOPOB B HETOCPEACTBEHHOW  Oim3ocTu
OT HarpeBaTe/bHBIX TPUOOPOB.

B J’KypHase yKa3blBaeTCsi MeCTO HaHeCeHUs TePMOWH/UKATOpa, Tpejes
cpabaThIBaHUs, UCXOJHOE COCTOsIHUE (LIBET, TPaAyHUPOBKA U T.II.), /laTa HaHECEeHUs,
CPOK MCITO/Tb30BaHUS WK [IaTy 3aMeHBI.

CocTosiHME TepMOMHJWKATOPOB CJeAyeT TPOBEepPSTh TIyTeM BU3yaJbHOTO
0CMOTpa 3/IEKTPO0OOPY/10BaHUs C COO/II0IeHHeM TpeOOBaHMI MPAaBU/ OXPaHbI TPy
(B TIepHO/1 BBITIO/THEHHUS TVIAHOBBIX, BHETIAHOBBLIX OCMOTPOB, B ITEPUO/] BHITIOTHEHUS
PEMOHTHBIX paborT).

[TeproAUYHOCTD ocMoTpa 3/1eKTP00O0pY/J0BaHMS, 3alUIIEHHOTO
TEePMOWH/IUKATOPaMH,  YCTAaHABIMBAeTCs  OPraHU3al[MOHHO-PACIIOPSAUTETHEHBIM
JOKYMEHTOM  COOCTBEHHWKAa  3JIEKTPOYCTAaHOBKM WM  3KCIUTyaTUPYIOIei
OpraHu3aluyen.

[Ipy MpoBeeHUH BU3yalbHOTO OCMOTpa 0C000e BHUMaHUE C/IefyeT YIessTh
OTCYTCTBUIO MEXaHUUYECKHX MTOBPEXKI€HUH TEPMOUH/MKATOPOB, UX OTK/IEUBAHUIO WU
OTC/IaMBaHMUIO, CPabaThIBAHWIO TEPMOWH/IUKATOPHBIX METOK.

OcHOBaHMEM /i BbIBOJla 00ODY/IOBaHWSI B PEMOHT SIBJIIETCSI TIPEBBIIEHHE
TEMITePaTypPhl 37IEMEHTOB 37IEKTPO0OODPYI0BaHUS.

[TpodrnakTuueckre MeporpusiTUs MpeZicTaB/eHbl B Tabsuie 3.
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IIpodunakTuyeckre MeponpuATHS

Taomna 3

TexHuueckue Pexomenpyemas .
IIpodunakTuueckoe MmeponpusiTue JelicTBusA pU 00HAPY>KEHUH HEHCIIPABHOCTH
cpeAcTBa NepUOANYHOCTh
ABTOMaTHUECKUE BusyanbHbIl OCMOTD. 1 pa3 B 3 mecsiua | [Ipu oO6HapykKeHUH HEMCIIPABHOCTU TPOM3BECTH
BBIK/TFOUaTe/N He momxkHO ObITH fAedopmaliii KOpIyca, W3MeHeHHs 3aMeHy arrapara
1[BeTa W OIIaBJeHUs WU30JSIHUU TIPOBOJIOB, CJIe[|OB
rieperpeBa (M3MeHeHHsI 1[BeTa) KOHTAKTOB.
[IpoBepka  COOTBeTCTBUsI ~ [apaMeTpOB  armrapara,
YKa3aHHOM B MapKUPOBKe IapamMeTpaM 3/1eKTPUYeCcKOoun
CeTH T10 HaMpsDKEHUIO U TOKY.
ITpoBepka paboTOCIIOCOOHOCTH.
YcrporictBa  3amuthl | BusyanbHblid 0CMOTP. 1 pa3 B 3 mecsitia | [Tpu oOGHapy>keHMM HeWCIpaBHOCTH TPOW3BECTU
middepenrmansHoro | He pgomkHO ObITh Aedopmaniiu Kopriyca, W3MeHeHUs 3aMeHy YCTpOiCTBa
TOKa L[BeTa U OIUIaB/IeHUs] W30/LMM TIPOBOJOB, CJ/IeflOB
nieperpeBa (M3MeHeHUs 1|BeTa) KOHTAaKTOB.
[TpoBepka  COOTBETCTBUSI  IlapaMeTpOB  ammapara,
YKa3aHHOM B MapKUPOBKe IapamMeTpaM 3/eKTPUYeCcKOoun
CeTH M0 HaMpsDKeHUI0, TOKY, Au(depeHLInaTbHOMY TOKY.
[TpoBepka pabOTOCTIOCOOHOCTH C TIOMOIIBIO KHOIKU
«Tect». Ilpy HakaTum Ha KHOMKY «TecT» yCTpPOWCTBO
JIOJDKHO cpaboTaTh.
YcrporictBa  3amuthl | BusyanbHblid 0CMOTP. 1 pa3 B 3 Mecsitia | [Tpu obGHapy>keHMM HeHWCIpaBHOCTH TPOW3BECTU

OT [JyroBoro mpobos
(uckpeHwus1)

He pomkHO OBITH Jedopmaliiu Kopryca, W3MeHeHUs

1[BeTa M OIUIaBJeHUs WU30JSIHUU TIPOBOJOB, CJIe[|0B
rieperpeBa (M3MeHeHUsI 1|BeTa) KOHTAaKTOB.
[IpoBepka  COOTBeTCTBUsI ~ [apaMeTpOB  arrapara,

yKa3aHHOM B MapKHpOBKe IlapaMeTpaM 3JIeKTPUYeCKOU
CeTH 110 HalpsDKeHUI0, TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH C TIOMOILBIO KHOITKH
«TecT» WM TpU TIOMOLGM TeCTOBOIO YCTPOMCTBA,
BXOJAIEro B KOMIUIEKT NOCTaBKW. IIpy Hakatum Ha
KHOTNIKY  «TecT»  yCTpPOMCTBO [IOJDKHO  cpaboTarts.

3aMeHy yCTpOMCTBa
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TexHuueckue Pekomenpyemasn "
IIpodunakTuyecKoe MeponpusiTue JelicTBus IpH 00HAPY)KeHUH HEMCIPAaBHOCTH
CpeACTBa NepHOANYHOCTh
[Ipy BK/IIOUEHWH TECTOBOIO YCTPOWCTBA B PO3ETKY
3alWIIaeMOo LTl YCTPOUCTBO I0/DKHO CpaboTaTth.
YcrpolictBa  3auuThl | Bu3yasnbHbIM 0CMOTP. 1 pa3 B 3 mecstja | [Ipu oOHapy>keHUU HEHCITPABHOCTH TIPOM3BECTH

OT TepeHanpsHKeHust

He pomkHO ObITH Jedopmaliii Kopryca, W3MeHeHUs

[[BeTa W OIIaB/IeHUs] W30/SLMKA TIPOBOJIOB, CJIeJIOB
rieperpeBa (M3MeHeHHs 1[BeTa) KOHTaKTOB.
[IpoBepka  COOTBETCTBUs  [MapaMeTpOB  arapara,

yKa3aHHOW B MapKHpOBKe TapaMeTpaM 3/IeKTpUUeCcKOou
CeTH T10 HarpshKeHUIO, TOKY.

3aMeHYy yCTpOMCTBa

TepMOUHAUKATOPLI BusyanbHbIlli OCMOTD. 1 pa3 B 3 mecaua | IIpu 00OHapy>XKeHUH MeXaHUYeCKUX

OTcyTCTBHE MeXaHUYeCKUX MTOBPEXKEeHUN. TIOBPEXeHUU VN HCTeYeHusl CpoKa

ITpoBepka CpOKOB 3KCIUTyaTaljud TePMOWHJUKaTOpPOB B SKCIUTyaTaluu IIPOM3BeCTU 3aMeHy

COOTBETCTBUM C JJOKYMEHTaL[eil U3rOTOBUTEJIS. TepMOUH/MKATOpA.

OTcyTcTBUE U3MeHeHUs LiBeTa TePMOVH/UKAaTOPOB. B ciyvae V3MeHeHHUs 1|BeTa
TePMOWH/UKATOPanpoOM3BeCTH  [eHCTBUS 110
pasgeny 4.3  HacTOALUX  METOAUYECKUX
peKOMeH/ALH.

TepmocucTtemsl BusyanbpHbIl OCMOTD. 1 pa3 B 3 mecaua | IIpu 00OHapy>XKeHUH MeXaHUYeCKUX

OTCcyTCTBHE MeXaHUYeCKUX MOBPEXKJEeHUN [JaTUUKOB. TIOBPEXKeHUU VU HCTeYeHusl CpoKa

[IpoBepka  CpPOKOB  3KCIulyaTallud  [JaTYMKOB B 3KCIUTyaTaljuy [POU3BECTH 3aMeHY JaTuUUKOB.

COOTBETCTBUHM C JJOKYMEeHTaL[eil U3rOTOBUTEJIS.

OtcyrcTBHE V3MeHEeHUs 1[BeTa OIJIaB/IeHUH,

nedopmaluu.

Ter10BU3MOHHAs [Ipoussectu TeIJIOBU3UOHHYHO puarHoctuky | He pexe 1 pasaB | [lo pe3y/bTaTam TeIJIOBU3UOHHOI'O
[MarHOCTUKa 9KCIITyaTUPyeMOoro 3/1eKTp0o000py/J0BaHUS B rog, 00csie10BaHus COCTAB/ISIETCSI TIPOTOKOJT.

COOTBeTCTBUM C [6] wumm pApyroil aTTecTOBaHHOU
MEeTOJUKOM TerIOBU3MOHHOW [JUarHOCTUKHU.

[TpoTokon [JO/KeH cojep)KaTh —CJleflyIOLIyI0
rH(OpMaLYIo:
- HAUMeHOBaHUe U
VICTIOJTHUTEISE;

aZipeCc  OpraHW3aLUU-
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TexHuueckue
cpejicTBa

IIpodunakTuyeckoe MeponpusaTue

Pexkomengyemas
NepHOANYHOCTh

JeiicTBUSA PU 00HAPY)KeHUU HEUCTIPaBHOCTH

- HOMep JIMIeH3WM U  aKKpeJWuTaluh Ha
MpOBeJieHre JJaHHOTO BHa paboT C yKa3aHHeM
JaThl BbIIAUM, DErvCTPALIMOHHOTO HOMepa,
HaMMeHOBaHMsI OpraHa BBIJABILIETO JIUIEH3UIO U
TIPOBO/IUBIIIET0 aKKPeAUTAL|IO, CPOKA JIeHCTBUS;
- HOMep OTdYeTa, HOMep 3K3eMIUiipa W [JaTy
(cpoku) mpoBezieHyst paboThI;

- HalMeHOBaHKe 00C/IeJOBaHHOTO 00BEKTa U ero
ajpec;

- CIMCOK  WCIIOJIHUTENe  C  yKa3aHWeM
KBanuuKaluy,

- TIlepeyueHb CpeficTB W3MepeHui
WCTIONb30BAHHBIX ~ TIpU  00C/eioBaHUM,  C
yKa3aHWeM JIaThbl TTIOBEPKHY;

- esb obcnesoBanus (orpeziesieHre TI0KapHOR
OTIaCHOCTH) U OOBEKTHI 00C/IeloBaHMs (yKa3aTh
Kakoe 3/1eKTpo0b0opy/J0BaHKe 3[jaHUS
TO/IBEpPrasioch 00C/IeI0BaHUIO);

- XapaKTepUCTHKA  00BeKTOB  0Oc/eoBaHUsS

(coctosiHMe 3/1eKTPOo000PYAOBaHuS,
HarnpsbkeHUe, TOK HAarpy3Ku U T.1.);

- pe3y/bTaThl obciefoBaHust (cTereHb
JledeKTHOCTH (mo>kapHoM OMaCHOCTH),

TEPMOTPAMMBbI U COOTBETCTBYIOL[HE UM
dboTon300pakeHHUs, CIHUCOK  ZieeKTOB  TI0
CTereHU KX M0KapHOU OIaCHOCTH).
Copiep)kaHue MPOTOKOJIAa MOXKeT JIOTIOJIHSATHCS B
3aBUCUMOCTH OT 06ceyeMoro o6beKTa.
Pa3BuBlMecss fgedekTbl U JedeKTbl  Ha
HavajbHOM CTafIuk pa3BUTHS PEKOMEH/I0BAaHO
yCTPaHATb B XOJle TJIAHOBOTO OTK/IIOUeHUsI
3JIEKTPO00OPY/I0BAHUS.
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TexHuueckue Pekomenpyemasn "
IIpodunakTuyecKoe MeponpusiTue JelicTBus IpH 00HAPY)KeHUH HEMCIPAaBHOCTH
CpeACTBa NepHOANYHOCTh
B ciyuae obHapykKeHUsI 30HBI C aHOMAaJbHBIM
M0KapoOMacHbIM TIOBBILLIEHWEM TeMIlepaTypbl
MpOW3BeCTU  JeWCTBUS 1o  pasjeny 4.3
HACTOSILIUX METOAUYECKUX PeKOMeHAALUi.
OKCIUTyaTUpyeMble BusyanbHbiii OCMOTP 3/IeKTPONPHUO0POB u | Ilepes kaxapiM | [Ipy oOHapy)KeHUM HEUCIIPABHOCTH BBIBECTU
3JIEKTPONPHUOOPHI Y | 3/1IeKTPOYCTaHOBOYHBIX y3/1enuit (9/1eKTPUUeCKUX BKJIFOUeHHEeM npubOp U3 FKCITyaTaLWu.
3/71eKTPOYCTaHOBOYHbBIE | PO3ETOK). ssekTpornprbopa | ITpor3BecTH peMOHT WM 3aMeHy HEeHCIPaBHOTO
H3zenvs He pomkHO ObITH Jedopmaliii Kopryca, W3MeHeHHs Y BO BpeMms 3/1eKTPO0OOPY/J0BaHUSI.
LIBeTa U OI/IaBJIeHUs] W30JISIL[MKA TIPOBOJOB W IIHYPOB | 3KCILUTyaTalUU

TTUTaHUS,
KOHTaKTOB.
He momkHO OBITH TIOBpPEXIEHUS WU30SLAN TTUTAOL[UX
TIPOBO/IOB U IIIHYPOB TTUTaHMUSI.

Po3eTku [O/KHBI OBITH HAZIe)KHO 3aKperieHbl, He
JO/DKHBI ~ MMeThb  OIUIaB/IeHUH W MeXaHMUeCKUX
TIOBPEXX/IeHUM.

[TpoBepka COOTBETCTBHUSI TapaMeTPOB 3JIeKTPOIPHUOOpa,
yKa3aHHOM B MapKHpOBKe TapaMeTpaM 3/IeKTpUUecKOou
CeTH T10 HarpsHKeHWI0 U TOKY.

Vcnonb3oBaTh  3/1IEKTPONPUOOD 10 Ha3HAUEHUIO B
COOTBETCTBUM C MHCTPYKLIMEH 10 IKCIITyaTal[|H.

creloB  reperpeBa (M3MeHeHUs — 1[BeTa)
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Konmpoab cocmosiHusi cucmembl 3a3em/1eHust

B mpornecce 3skKcrulyaTallM 3/€KTPOYCTaHOBOK BO3MOXXHO BO3HHUKHOBEHUE
HEeUCNPAaBHOCTEeN U aBapUKHbIX CUTYalUi, MPUBOASIIMX K TOKOBBIM yTeukaM. B aTol
CBS3Y, B K&XXJOM [IOM€ [OJ/DKHBI BBIMOJJHATHCS 3all[UTHbIE MEPONPUSTUS], OJHUM U3
KOTOPBIX SIB/sSIeTCSI KOHTYp 3a3emsieHus. OH obecrieunBaeT 3allluTy JrOZied OT
TopakeHHsI 3JIEKTPOTOKOM, a TIpUOOphI U 000pyIoBaHKe OT TeperazZioB HarpsKeHMs.
KoHTyp 3a3emsieHMsi, MOXXeT yCTaHaB/IMBAaTbCS OTAEJbHO WM COBMECTHO C
YCTPOMCTBAMU 3allIATHOTO OTK/ItOUeHUsi. KOHTyp 3a3emyieHUsi MOHTUDYETCS B
cooTBeTCTBUH C ITYD.

B cootBercTBUM C [1YD f/1s1 Lenelt opraHd3alii KOHTypa 3a3eMJ/IeHUST MOKHO
BOCII0/Ib30BaTbC €CTeCTBEHHbIMU 3a3eMJ/IUTENISIMU, HarpuMep, PacroiOKeHHbIMU
PSAZIOM MeTa/JTHUeCKUMU M >Kesie300eTOHHBIMU KOHCTPYKIMSMU. bosbIlias yacTh ux
TOBEPXHOCTU [OJ/DKHA KOHTaKTMpOBaTb C TpPyHTOM. B cBoro ouepenp, IIYD
yCTaHaB/IMBaeT, UTO U3Aeusi U3 keje300eToHa, HaXOAAIMeCs M0/, HarpsykKeHueM,
TPyOOIIPOBO/BI /IJIi TPAaHCTIOPTUPOBKU TOPIOUMX BeIecTB, TPyObl KaHa/IW3alid U
OTOIUIEHUS] HE MOTYT IPUMEHSITbCSA B KOHTYPe 3a3eMJ/IeHHS.

3anpenjaeTcsi yCTaHaB/JUBaTh 3a3eM/IeHUE B KaMEHUCTBIX WM CKaJIbHbIX
IPYHTaX, TIOCKOJIBKY OHU SIB/ISIFOTCSI TIPOBOJHMKAMU TOKAa U 00/1aZlal0T HU3KUM
COTIPOTUBJIEHUEM.

VcKyccTBeHHbIE 3a3eMJIMTENN TIPeAICTaB/ISIOT COO0M CHUCTeMy MeTayThdeCKUX
KOHCTPYKI[UH, pa3MeIlieHHbIX B 3eMJie, Ha OTpe/le/IeHHbIX PACCTOSHUSIX MEXKIy CO00i
Y He3HAUUTE/TbHOM y/IaJIeHUH OT 00beKTa 3allUThI.

st U3roToB/IeHUSI UCKYCCTBEHHBIX 3a3eMJ/IUTesIed TPHUMEHSIIOTCS: KpYTJible
MPYTKYA, TPyObI pa3sHOrO CeuyeHHWs W YroJkKu. B HOPMAaTHBHBIX JOKYMEHTaX
orpejiesisieTCsi MUHMMA/IBHO [JOMyCTUMOE CeUYeHHe 3a3eMJIUTeNIeld, KOTOpPOe [IO/DKHO
YUWATBLIBAaTbCS TP BbIOOpe MarepwasioB. Tak, A TIpyTa, OI[MHKOBAHHOTO 3TOT
rapaMeTp COCTaBjsieT 6 MM?%, [is rpyTa U3 0OLIYHOrO uepHoro mertamia — 10 Mm%, a
IS TIPAMOYTOJIHOTO TIpoKaTa — 48 Mm2. CTeHKU TPy0 W/IM [TOJIKK CTa/IbHBIX ITPOKATOB
BLIOMPAIOTCSI C MUHUMAJTBHOU TOJIIIIUHON 4 MM.

3a0uThIe 3/1IeKTPO/bl COANHSIIOTCS MeXK1y coO0l TOHKOM CTalbHOM TOI0COH,

TOJIIMHON He MeHee 4 MM.
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3ampeljaeTcss WCIO/Ib30BaTh B KaueCTBe 3a3eMJISIOIIMX TIPOBOJHUKOB U
3a3emsuTe el IPOPUIBHYIO apMaTypy. OTO CBS3aHO C KaJleHBIM Hapy>KHBIM CJIOEM,
UMEILIMMCS BO BCeX U3JeNUsX 3TOr0 Tuma. B pe3ysibTare, HapyllaeTcs
pacripefie/ieHde TOKa 10 CEUEHHIO, a TIPOLIeCC OKUC/IEHWS MPOUCXOJUT HaMHOTO
obiCcTpee.

CoeavHeHwe [eTajield W3 TIpOKaTa YepHOTO MeTala OCYIIeCTBIISETCS
C TioMo1pi0 cBapku. CTasibHasi 1MoJioca MPUBAPUBAETCS K KOHLIAM 3a0UTBIX B 3€MITIO
9/IeKTpoJioB. He  [JOMyCKaeTCs  WCMO/b30BaHWE  OOJITOBBIX  COEIUHEHUH,
T.K. OHA OBICTPO OKHUCIISIOTCS. B pe3ynbraTe, KOHTaKT TepSIeTCS, W 3a3eMJISFOILUM
KOHTYp HauMHaeT pabotaTh Hed(pdekTHBHO. IT0 OKOHUAHUM BCEX CBAPOUHBIX paboT
MecTa CBapKu 00pabaThIBarOTCS CrielMaTbHBIMIA aHTUKOPPO3UWHBIMY COCTaBaMu. st
9TUX IieJied Heslb3s1 MCTO/b30BaTh KPAacKy, MOCKO/IBKY OHa HapylllaeT CBs3b MeTajlia
C 3eMJiell ¥ cucTeMa 3a3emsieHus He OyzieT paboTaTh.

Henb3si MpOW3BOANTh OKPACKy 3a3eM/IMTesIell WM HAaHOCUTh Ha HUX JIpyTrue
TIOKPBITHSI, CTIOCOOCTBYIOI[E CHWDKEHHIO MPOBOAUMOCTU. OHAKO TIOJ, eHCTBHEM
KOPPO3WH TOJIIMHA CTa/lbHBIX [leTajield MOCTeTleHHO CHibKaeTcs. [1o3ToMy ceueHue
3/IeKTpOo/ia ToAOHpaeTcs C onpe/ie/ieHHbIM 3aracoM. Takum o6pa3oM, obecrieunBaeTcst
JIOCTaTOYHO TPOJO/DKUTE bHAS SKCIUTyaTalvst KOHTypa 3a3eMJIeHusl.

Ecmi KOHTYp 3a3eM/IeHMs] JIOMa COeIUHSETCSI C  KOHCTPYKLUSIMH,
PAaCIoOIOKeHHBIMH B YCJIOBUSIX arpeCCUBHOMN CpeJibl, OHU /IOJDKHBI OBITh 3all[UII[eHbI
Crieqra/IbHbIM IMTOKPBITHUEM.

Cyl1iecTBYIOT HaOOPBI 3a3eM/TUTe/ e 3aBO/ICKOT0 U3TOTOBJIEHMUSI, COCTOSIIIIE U3
1[e/TbHOTSIHY ThIX IITHIPEH, MOKPBITHIX ME/IbIO.

Bce 3a3eMsisitoliie POBOIHUKY TOJK/TIOUAKOTCS K €ZIMHOM IIIWHE 3a3eMJIeHMS],
UCTIONIb3yeMOU it KomMmyTanmu. Cama IIMHA $IBASeTCS OJHUM W3 37IeMEeHTOB
pacrpe/ie/IMTeILHOTO I[UTA U 3aKPETISIeTCsT HeITOCPeICTBEHHO Ha €0 CTeHKe.

JI71s1 TIOJTHOY TapaHTUU PeKOMEHYeTCsI BhI3bIBaTh CIEIIUAIMCTOB, OHU [JO/DKHBI
COCTaBUTh aKT MPOBepKU. OTBETCTBEHHOCTh 3a BBITIO/IHEHHbIE PaOOThI HECET TOJIBKO
VCTIOJTHUTETb.

BLITOBLIMU 3J/IeKTpOU3MepUTeTbHbIMU TIpubopaMu 3amepuTh 3(h(EeKTUBHOCTh
3a3eMJIeHHWsT HEBO3MOJKHO, Ha/l0 UMeThb COBpPEMeHHbIe 3JIeKTPOHHbIE YCTPOMCTBa,

TeXHHUYeCKHEe BO3MOXXHOCTHU KOTOPBIX AdOT BO3MO>XHOCTD 3aMePATh TdKKWe [1daHHEIE.
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151 4aCTHBIX JOMOB COTIPOTUBJIEHHE TOKA HEe MOJKeT MpeBbIllaTh 4 OM.

[lpaBusiia TexXHWUUYECKOW SKCIUTyaTalldd 3/IeKTPOYCTAHOBOK TOTpebuTene,
yTBepKaeHHble [Ipukazom MuusHepro Poccum ot 13.01.2003 Ne 6 ycTaHaB/ivBarOT
cieayroire Tpe6oBaHUS K 3a3eMJISIFOIIUM YCTPOHCTBAM M UX MPOGHUIaKTHKE:

- 3a3eM/IsSIOIMe yCTPOMCTBA [IO/DKHBI COOTBETCTBOBAaTh TpebOBaHUSIM
roCy/lapCTBEHHbIX  CTAHJApTOB, TIpaBWI  yCTPOWCTBA  3JIEKTPOYCTAHOBOK,
CTPOUTE/IbHBIX HOPM U TIpaBW/I U APYIrMX HOPMATHMBHO-TEXHUUYECKUX JOKYMEHTOB,
obecrieurBaTh yC/IOBUSI 0€30MTAaCHOCTH JTIFO/IEH, SKCILTyaTal[iOHHbIE PeXKUMbBI PabOThI
Y 3alUTYy 3/IeKTPOYCTAaHOBOK;

- TIpUCOeJVWHEHHEe  3a3eMJIAIOLIUX T[POBOJAHMKOB K  3a3eM/IMTENI0 U
3a3eMJISTIOIM KOHCTPYKIMSIM ZIO/DKHO OBITH BBITOSTHEHO CBAapKOHM, a K TJIaBHOMY
3a3eMJISIOIEMY 3a)KUMY, KOpITycaM arrapaToB, MalllMH ¥ oropaM BJI — 601TOBBIM
coeguHeHneM (711 oOecrieueHHSI BO3MOKHOCTHA TIPOM3BOZCTBA  H3MEpEHHM).
KoHTakTHbIe COeMHEHUs] [IO/DKHbI OTBedaTb TpeOOBaHUSIM TOCYJapCTBEHHBIX
CTaH/apTOB,;

- OTKDBITO TIPOJIO’KEHHBbIe 3a3eMJISIOIIe TIPOBOAHUKHU [IOJDKHBI  OBITh
rpeJjoXpaHeHbl OT KOPPO3WU U OKpallleHbl B UePHBIM 1]BET;

- [J1s OmpefieJieHUs TeXHWUeCKOTO COCTOSIHUSI 3a3eMJIIOLLEero yCTPOWCTBA
JIO/DKHBI ~ TIDOBOJIUTBCSI  BU3Yya/ibHble  OCMOTPbl  BHUJMMOM  4YaCTH, OCMOTPbI
3a3eMJISIIOIIeT0  YCTPOMCTBA C BBIOOPOYHBIM BCKDBITUEM TPYyHTa, W3MepeHUe
rapaMeTpOB 3a3eMJISIFOIIEero yCTPOMCTBA B COOTBETCTBUM C HOPMaMH UCHBITaHUS
3/IeKTpPO000pY/I0BaHMS;

- BU3yaslbHble OCMOTPbI BUAMMOM YaCTU 3a3eMJISIFOLLEr0 YCTPOMCTBA JOJDKHBI
MPOU3BOJUTHCS MO rpaduKy, HO He pexxe 1 pa3a B 6 Mecsil|eB OTBETCTBEHHbIM 3a
3/1eKTpoX03s1iicTBO  [loTpebutenss wau pabOTHUKOM, WM  yIIOJTHOMOUYEHHBIM.
[Ipy ocMOTpe OlLleHMBaeTCsl COCTOSTHME KOHTAaKTHBIX COeUHEHUN MEXAY 3alliUTHbIM
MPOBOAHUKOM U 000pyZilOBaHWEM, Hajuuhe aHTUKOPPO3UOHHOTO TIOKDBITHS,
OTCYTCTBHE 0OPBIBOB;

- [/ OompefieJieHUs TeXHWUeCKOTO COCTOSIHUSI 3a3eMJISIOLLEero yCTPOMCTBa
B COOTBETCTBMM C HOPMaMH MWCHBITAHUNA 3/1€KTPOOOOPYI0BaHUS  JIOJKHBI
TPOU3BOJUTHCA:

M3MepeHue COMPOTUB/IEHHUs 3a3eMJISIIOILIEr0 YCTPOMCTBA;
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v3MepeHre HallpshKeHWsl TIPUKOCHOBEHUS (B 3/1IeKTPOYCTaHOBKaX, 3a3eMJIsIoIIee
YCTPOUCTBO KOTOPBIX BBITIOJITHEHO MO HOPMAaM Ha HarpsbKeHWe TIPUKOCHOBEHUS),
rpoBepKa Ha/IMuust Lenu MeXIy 3a3eMJISIFOLLIUM yCTPOMCTBOM
Y 3a3eMJIIeMbIMU 3J7IeMEHTaMM, a TakKKe COeJUHEHWM eCTeCTBEeHHBIX 3a3eM/uTesen
C 3a3eMJISIFOIIUM YCTPOKCTBOM;

vM3MepeHrHe TOKOB KODOTKOTO 3aMbIKaHUSI 3JIeKTPOYCTAaHOBKH, MpPOBEpKa
COCTOSIHUSI POOMBHBIX TIPe/JOXpaHUTeJIel;

V3MepeHre YJelbHOr0 COIMPOTUB/EHUS] TPYHTa B palOHe 3a3eMJISIOLIero
YCTPOMCTBa;

- W3MepeHusi MapamMeTpPOB 3a3eMJISIOI[UX YCTPOMCTB - COIMPOTHBJIEHUE
3a3eMJISIIOLEr0 YCTPOUCTBA, HalpsyKeHUe MPUKOCHOBEHMS], TTPOBEPKAa Ha/Wuus Lienu
MeXIy 3a3eMJIUTEISIMUA U 3a3eMJIIEMbIMU 37IEMEHTaMU - TIPOM3BOJAATCS TaKXKe Iocuie
PEKOHCTPYKIIUM ¥ DPEMOHTa 3a3eM/ISIOIIMX YCTPOWCTB, TIpU OOHapyKeHUH
paspyllieHdss WM  TIepeKphITUS  K3045TOpoB  BJI  a71eKkTpuyeckou — Jyrom.
ITpy Heo6X0JUMOCTU JO/DKHBI TIPUHHAMATBCS MeEphI 10 /IOBEJeHWI0 TlapaMeTpOB
3a3eMJISIFOLMX YCTPOWCTB /10 HOPMaTHBHBIX;

- I[IpH UCII0J/Ib30BAHHH B 3JIEKTPOYCTdHOBKE YCTPOﬁCTB 3dIlIIMTHOI'O OTK/TFOUEHHA

(manmee - Y30) [Jo/DKHA OCYIIECTBIATHCS €Tr0 TIPOBEpKA B COOTBETCTBUU C
peKoMeHAaLUsIMHU 3aBO/Ia-U3TOTOBUTEJIS U HOpMaMH HCTIBITaHUH
3JIeKTpPO000PY/J0BaHMSI.

Bbi6op kabeneti

B cooTBeTCTBMM €O CTaTUCTUKOM OCHOBHOM TIPUYMHOUW  I[10’KapoOB
OT 37IeKTPOM3/e/IUi SIB/ISIOTCS 3/ieKTpuueckue Kabenu. [Toatomy, assi oGecrnieueHust
Mo>KapHOM 6e3011acHOCTH, HeOOXOAMMO NPaBUIbHO BbIOUpPaTh KabebHbIe U3/eIHs T10
THUITY WUCIIOJTHEHUS U CeUeHUI0 TOKOTIPOBOJSALLUX KUI.

ITpu BeIOOpE THITIA UCTTOTHEeHUs Kabestel 17151 00beKTOB pa3/IMUHOI0 Ha3HAUeHHsT
MO>XHO BOCITO/Ib30BaThCsA TpeboBaHusamMu ['OCT 31565-2012, B COOTBETCTBUH
C KOTOPbIM B HOPMAaTMBHOW [OKYMEHTAal[id Ha KabenbHOe H3je/He J0/DKHA OBITh
yKa3aHa 00/ilacTh ero mpuUMeHeHWs] C y4eTOM IIOKa3arejied OIMacHOCTU W THIIA
WCTIoNHeHUs.. B JaHHOM cTaHziapTe TipuBefleHa Tabmuila «IIperMylriecTBeHHBIE
obnacti TIpuMeHeHWs KabelbHbIX W3Ze/IMii C y4eTOM HUX THUMA HCTIOTHEHUS»

ripe/icTaB/eHHasi B Tabsuie 4.
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Tao6una 4

IIpeumymiecTBeHHbIe 00/1aCTH MPUMeHeHNs Ka0e/IbHBIX U3/e/IHil C

YU4e€TOM HUX THIIA UCIIO/THEHHUA

Tun ucnonHeHus Knace .
KaBe/bHOrO W3eHst TI0)KapHOU I[TpenmyijecTBeHHast 06/1aCTh IPUMEHEHHUS
OIAaCHOCTH

Be3 o603HaueHus 01.8.2.54 7151 0oAMHOYHOM MPOK/IaJKU B KabeIbHBIX COOPY>KEeHUSAX U MPOU3BO/ICTBEHHbBIX
noMelljeHUsIX. ['pyminoBasi Mpok/iazika paspelaeTcst TOJbKO B HApYKHbIX
5/IeKTPOYCTaHOBKaX U MPOM3BO/CTBEHHBIX [TOMeIlL|eHHUsIX, I7le BO3MOKHO JIUIIb
neproJMuecKoe MPUCYTCTBHE 06CTy)KUBaIOLero NepcoHana, Ipyu 3ToM
HeoOX0AUMO TIPUMEHSITh TAaCCUBHYIO OTHe3allUuTy

Hr(A F/R) IM1a.8.2.5.4 | /Ins1 MpoK/IaJKH, C yueToM 06beMa roproueli Harpy3ku Kabeieil, B OTKPBITBIX

Hr(A) I116.8.2.5.4 |KabenbHBIX COOpYKeHHUsIX (3CTaKafiax, ranepesix) Hapy KHbIX

Hr(B) [2.8.254 5JIeKTPOYCTaHOBOK

ur(C) [13.8.2.5.4

Hr(D) [14.8.2.5.4

Hr(A F/R)-LS IT1a.8.2.2.2 | Ins1 MpOK/IaJKH, C yueToM o6beMa roproueii Harpys3ku Kabeseii, Bo

ur(A)-LS [116.8.2.2.2 |BHYTPEHHMX 3JIEKTPOYCTAHOBKAX, & TaKXXe B 3/JaHUsAX, COOPYXEeHUAX U

Hr(B)-LS 12.8.2.22 3aKpBIThIX KaOe/bHbIX COOPY>KEeHHSIX

Hr(C)-LS [13.8.2.2.2

ur(D)-LS 114.8.2.2.2

Hr(A F/R)-HF IMa.8.1.2.1 | [dns npokiagKy, C yueToM 00beMa roprouei Harpy3ku kabeseid, Bo

ur(A)-HF [116.8.1.2.1 |BHYTPeHHUX /1IeKTPOYCTaHOBKaX, & TAaKXXe B 3/[aHUSIX U COOPY’KEHUSIX C

Hr(B)-HF m2812.1 MacCOBbLIM TIpeObIBaHKEM JIFO/IEH, B TOM UMc/le B MHOTO(YHKLIMOHATBHBIX

© D BBICOTHBIX 3/JaHUSIX U 3[JaHUSIX-KOMITJIeKcax

Hr(C)-HF [13.8.1.2.1

ur(D)-HF 114.8.1.2.1

Hr(A F/R)-FRLS MMla.7.2.2.2 | Iyst npoK/IagKy, C yueTom o0bemMa roproueli Harpy3Kku Kabesieid, B cuctTemax

Hr(A)-FRLS 1116.7.2.2.2 |TpOTHBOIIOKapHOM 3aIlIMThI, @ TAK)Ke PYTUX CUCTeMaX, KOTOpbIe [JO/KHbI

Hr(B)-FRLS 112.7.2.2. COXPaHsATh PabOTOCIIOCOOHOCTD B YC/IOBHUSIX TIOXKapa

ur(C)-FRLS 113.7.2.2.2

Hr(D)-FRLS 114.7.2.2.2

Hr(A F/R)- FRHF MMla.7.1.2.1

Hr(A)-FRHF 1116.7.1.2.1

Hr(B)-FRHF n2.7.1.2.1

ur(C)-FRHF 113.7.1.2.1

Hr(D)-FRHF 4.7.1.2.1

Hr(A F/R)-LSLTx MMla.8.2.1.2 | /[dns MpoK/IaJKH, C y4eToM 00beMa roproueii Harpy3ku Kabesield, B 31aHHSIX

Hr(A)-LSLTx [116.8.2.1.2 |AeTCKuX HOMKONBHBIX M 00pa30oBaTe/bHBIX YUPEXKAeHUH,
CIerMa/IM3UPOBaHHEBIX IOMaxX MpecTapesibiX U MHBaIUAOB, OOIbHHLAX, B

Hr(B)-LSLTx 28212 CrajIbHBIX KOpIycax 00pa30BaTe/ibHbIX YUPeXX/eHUH UHTEPHATHOrO TUTIA U

HF(C)-LSLTX 113.8.2.1.2 JIeTCKUX yLIPE)K,ELEHHﬁ

Hr(D) LSLTx 114.8.2.1.2

Hr(A F/R)-HFLTx IM1a.8.1.1.1

Hr(A)-HFLTx 1116.8.1.1.1

Hr(B)-HFLTx 2.8.1.1.1
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Tun ucnonsenus Knacc .

T0)KapHOH [TpeumyijecTBeHHasi 06/1aCTh IPUMEHEHUs
KabeIbHOro U3Ze/ust

OIIaCHOCTH
Hr(C)-HFLTx [13.8.1.1.1
Hr(D)-HFLTx [4.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | [Ins1 NpoK/IafKu, C yueToM o6beMa ropioueii Harpysku Kabeseld, B cucTeMax
Hr(A)-FRLSLTx I116.7.2.1.2 | npOTHBONOKAPHOM 3aIWUTEI, & TAKKE B IPYTUX CUCTEMAX, KOTOPHIE JI0/KHBI
Hr(B)-FRLSLTx M2.7.2.1.2 COXPaHSTh PaboTOCIIOCOOHOCTE B YCIOBUSIX TI0KApa, B 3AaHUSX JeTCKUX
Hr(C)-FRLSLTx 113.7.2.1.2 [IOLIKOJ/IbHBIX 00pa30BaTe/IbHBIX YUPEX/EHUH, CrIelMaTn3uPOBaHHbBIX J0MaX
ur(D)-FRLSLTx 114.7.2.1.2 TpecTapesbiX U UHBA/IUZOB, O0/ILHUIIAX, CMIA/TBHBIX KOPITyCaX
HF( AF /R)—FRHFLTX Ma.7.1.1.1 O6pa30BaTEIIbeIX y‘—IpE)K,qEHI/Iﬁ WHTEPHATHOI'O THIIA U AeTCKUX y‘JPE)K,ELGHI/Iﬁ
Hr(A)-FRHFLTx [116.7.1.1.1
Hr(B)-FRHFLTx n2.7.1.1.1
ur(C)-FRHFLTx M3.7.1.1.1
Hr(D)-FRHFLTx M4.7.1.1.1

Ha 3/1eKTpoyCTaHOBKH U 3/IeKTPHUECKHe LeMH YKUbIX 1 00ITleCTBeHHBIX 37jaHU
B ropojiax U CeJIbCKMX HaCe/leHHbIX TyHKTaX HOMUHA/IbHbIM HaripskeHueM 10 1000
B mepemMeHHOro TOKa pacmpocTpaHsoTcs Tpeboanuss CIT 256.1325800.2016,
B COOTBETCTBUU C KOTOPBIM:

- BHYTPEeHHHE 3/IeKTpUUeCKHe CeTH JOJ/DKHBI ObITh He pacIpOCTPaHSIOMIMU
ropeHrve W BBHITIOJIHATHCS KabenssMu W TIPOBOJIAMM C JKWJaMU W3 MeAu WU
a/FOMUHKEBBIX Cr1aBoB Mapok 8030 u 8176, miMHOINIpOBOAAMU C MeJHbIMHU LLIMHAMU
B COOTBeTCTBMM ¢ TpeOoBanusmu I1Y3,'OCT 31565, OCT P 50571.5.52,
'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSMU 3IEKTPO- U TI0’KapHOU
0e30MacHOCTY;

- CeueHMsl TOKOIPOBOJSAIIMUX MEAHBIX XKW U KA U3 aTtOMUHUEBBIX CIJIaBOB

mMapok 8030 1 8176 f0/mKHBI ObITH HEe MeHee YKa3aHHBIX B Tabsuile 5;

Taosuia 5
Ceuenun TOKOMPOBOAAINNUX MEAHDbIX KW/ M XKW1 U3 A/ITIOMHUHHUEBDLIX CI1J1IABOB
Mapok 8030 u 8176
HaumeHnsblliee ceyeHre TOKOIPOBOJALIMX KUJT
KabeJieil ¥ poBO/I0B, MM>
HanmeHoBanue nmuHuu
MeIHbIMU JKUIaMU U3 aTFOMHAHMEeBbIX
JKUJIaMHU criytaBoB Mapok 8030 1 8176
JIMHUY TPYTTIOBBIX CeTel OCBeleHus! 1,5 2,5
JIMHUM rPyNNOBBIX CeTel PO3eTOK 2,5 4,0
JIMHUY OT 3Ta)KHBIX 0 KBAPTUPHBIX 2,5 4,0
LIUTKOB U K PACYETHOMY CYETUUKY
JIuHUY pacnpejieTMTeIbHOU CeTU 4,0 6,0



normacs://normacs.ru/10E84#000000000000000000000000000000000000000000000000007D20K3
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normacs://normacs.ru/11PV9#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/12208#000000000000000000000000000000000000000000000000007D20K3

37

| (cTosiKM) /1 TUTaHUSI KBAPTUP | | |
- [Ipy CoOeJMHEHWH TTPOBOAHHUKOB C KW/IdMHU M3 da/TIOMWHHEBBIX CIVIABOB MdPOK

8030 u 8176 C 371€KTPOyCTaHOBOUHBIMUA WU3[e/JUSAMM, arraparaMd 3alluTbl U
CYEeTUMKaMU DPEKOMEHJyeTCs WCI0/Ib30BaTh COEJNUHUTE/bHbIe yCTPOUCTBA B
cootBercTBUM C TpeboBanussmu 'OCT 31604 a1 KOMMyTaI[ii MPOBOAHUKOB U3
a/IFOMUHUEBBIX CIIABOB C KOHTAKTaMHU /151 IPOBOJHUKOB U3 MeIU.

s obecrieueHust HaJle>KHOCTH KOHTaKTHBIX CcoeIMHEeHUN B
pacripeieiuTeTbHbIX KopoOkax cnenyer OCYILIeCTBJISITh coeJilHeHe
TOKOMNPOBOJALMX XWI U3 CIulaBoB amoMuHusA Mapok 8030 u 8176 npu momoru
BUHTOB WIH a/IFOMUHUEBBIX TW/b3, METOZO0M OIIPeCCOBKU UJ/IU UCII0J/Ib30BaTh CBAPKY.

[Tpu MOHTa)ke OTBeTBJIsIEMbIX Kabeseil C >KWiaMu W3 a/IFOMUHUEBBIX CII/IaBOB
Mapok 8030 v 8176 g0/mKHBI IPUMEHATHCS CKUMBI C OLIMHKOBAHHBIMY KOHTAaKTaMH.

[Ipy BBINOJIHEHUM COEJVHEHUM B 3JIEKTPONPOBOJKAX C TOKONPOBOJSILIVMU
JKAJIaMU U3 CIu1aBoB amroMUHUA Mapok 8030 u 8176, ec/iu TUIT 3/1eKTPOYCTaHOBOYHBIX
W3/le/uii  COZIEP)KUT Me[Hble WM JaTyHHble KOHTaKThl, [si obecrieueHus
CTabUIbHOCTH KOHTAKTHOTO COeJUHEHUs C/e/lyeT MPUMEHSITh 3/1eKTPOIPOBOASILe
CMasKH.

Megb vMeeT Jyulllyt0 I[POBOAUMOCTb, II0 CPaBHEHUIO C aJtOMUHUEM, 4TO
obecrieuriBaeT TIpU MEHBIIIEM CeueHUH OO0JIBIITYI0 MaKCUMaJIbHYIO TOKOBYIO Harpy3Ky.

MeHbIM TTPOBOAHUK MEHbIIE TTO/IBEPraeTCsl OKHUC/IEHHIO W CITIOCO0EeH [Jj0/iroe
BpeMsl COXpaHATb KaueCTBO KOHTAKTOB MPU COeAMHEHUW B pacripe/evuTe/IbHbIX
KopoOKax U Apyrux rnpuodopax.

B kwibix u 0OIeCTBeHHBIX 3[aHUSAX C TIpUMeHeHHeM JiepeBsSHHBIX
KOHCTpyKUui B cootBercTBUe € CIT 451.1325800.2019 u CIT 452.1325800.2019
BHYTpPEHHUE 3JIeKTPHUeCKHe CeTH J0/DKHBI ObITh He PacIpOCTPAHSIONIUMU FOpeHre 1
BBITIOJTHATHLCS KabensiMu ¥ ipoBoilaMu ¢ MegHbIMU >kunamu B 'OCT 31565, 'OCT P
50571.5.52, CII 76.13330.

CIT 256.1325800.2016 pmgomyckaeT mnpuMeHeHWe Kabe/lbHbIX W3/eNuil C
TOKOMNPOBOJALMMU  JKWIaMU U3  a/lOMUHUEBLIX CIUIABOB JJjI1  OpraHu3alyu
BHYTPEHHUX CeTel, HO HAaK/IaJAbIBaeT Ha UX MOHTaX JOIOTHUTEe/IbHbIe OTPaHUUEHUS.

s obecrieyeHrsi Hafle)KHOCTU JIEKTPOTIPOBO/IOK B 3[AHUSIX, BBITIO/IHSIEMBIX
MTPOBOZIAMU U KabesiMi C TOKOTIPOBOSIIUMH >KAJIAMH U3 CIJIaBOB a/IFOMUHUS, TIPU

MOHTa>Xe  OOJ/DKHBI  MCIIOJIb30BATHLCA mbo J3JIEKTPOYCTAdHOBOYHLIE M3 E/IHA,


normacs://normacs.ru/10Q04#000000000000000000000000000000000000000000000000007D20K3

38

KOHTAKTHbIE T'PYIITbI KOTOPBIX UMEIOT CIeljia/ibHble MMOKPBITHSA, 00ecreurBaroIme
CTabUIBLHOCTh KOHTAKTHOT'O COe/IMHEHUS KaK C MeJHbIMH, TaK U C TOKOTIPOBOASILIMMU
JKUIaMA M3 CIJIaBOB aJIOMUHUS, UTO [JO/DKHO OBITh OTpakeHO B MapKHDPOBKE
(Hanpumep, Cu/Al) mb0 TIpM HMCTIO/L30BAaHUM CEPUMHO BBIMYCKAEMBIX B CTpaHe
YCTAHOBOUHBIX W3/e/IUi [0/DKHBI TIPUMEHSIThCSL  [IOTIOJIHUTe/TbHbIe TeXHUUeCKUe
Cpe/ACTBa, 0becIieunBarolie CTaOMIbHOCTh KOHTAaKTHBIX COeIMHEeHUH.

[Ipy  KOPOTKOM  3aMbIKaHUM  MeJIHble  JKWIbl  SIBJSAIOTCS  Oonee
1o>xapo0e30macHbIMM, YeM JKW/bl M3 a/JFOMHUHHEBBLIX CIIJIaBOB 3a CUeT MeHbIIlei
3@)KUraTtenbHOW CIIOCOOHOCTA YaCTUI] MeAW TI0 CpPaBHEHHIO C 3a)KUraTeabHOU
CrIoCOOHOCTHIO YaCTHI] a/TFOMUHUISI.

C TOukM 3peHMs TIO)KapHOW 0e30MacHOCTH, TPeATIOUTUTETHEHBIM SIBJISIETCS
rprMeHeHre KaOebHbBIX W3/Ie/TMi C MeHBIMU TOKOIIPOBOZSIIIMMU JKUTaMHU.

Ha noykapHyto 6e301MacHOCTh 3/IeKTPOITPOBOZIKY B/IMSIET ITPaBUIBHOCTD BbIOOpa
ceueHUs] TOKOTIPOBOIAIIMX KU/ Kabeneil. HeBepHbIii BIOOD ceueHUst Kabessi MOXKeT
TIPUBECTU K €ro reperpeBy, OIJIaBJIeHUIO M3OJ/SLIMA U ee BOCIJIaMEeHEHUIO0 WU K
KOPOTKOMY 3aMbIKaHHUIO C TIOC/IeYIOL[M BO3TOPaHUEM.

OCHOBHBIM T1apamMeTpoOM, KOTOpbIi HEoOXOAMMO YUMTHIBAaTh IPH pacyeTe
ceueHus1 Kabensi sAB/AETCS [JINTEBHO JIOMyCTAMasi TOKOBasi Harpyska, T.e.
MaKCHMasbHas BeJIMUYMHA TOKa, KOTOPYIO Kabeb MOKET MpoIycKaTh 0e3 meperpesa B
TeueHue JIJIUTeTbHOTO BpeMeHH.

PacyeTHble 371eKTpUYeCKre Harpy3Ku [I/is1 pa3/InUHbIX JKUIbIX U 00111eCTBeHHBIX
3/laHUK MpefcTaB/ieHbl B pasgesne 7 CIT 256.1325800.2016.

[l7i TIpOBefieHHsI CaMOCTOSITeJTbHOTO pacueTa CeueHHs Kabesisi 1O TOKY AJis
YaCTHOTO /ioMa (KBapTUPhI) HEOOXOAMMO BBITIOJTHUTh CJIeAYIOIHe 1eHCTBUS:

- OIpefieJIUTh CyMMapHYH0 MOIIHOCTh BCeX 3JIEKTPONPHOOPOB, KOTOpPbIe
O/THOBPEMEHHO MOT'YT OBbITh BK/IFOUEHBI B CETh;

- paccuMTaTh CUIy TOKa, KOTopast Oy/ieT IIpoTeKaTh 110 Kabesro Tpyu BKIIOUeHUH
JTaHHBIX 37IeKTPOITPHOOPOB;

- 110 Tab/MIIe OTpeIe/TUTh HanboJIee TIOAXosdlee ceueHne Kabers.

CymMapHasi MOIIHOCTb 3jieKTporipubopoB (P, BT) Bblumc/isieTcss Kak CyMMa
MOII[HOCTe OT/Ie/TbHBIX TTPUOOPOB, KOTOPhIE MOTYT OBITH BK/TFOUEHBI O/[HOBPEMEHHO.
IlaHHBIE O MOIIHOCTA KaXK/I0TO 3JIeKTPUUYECKOro IIprbopa yKa3bIBalOTCS B €ro

racropTe, pyKOBOZCTBE M0 3KCIUTyaTaljuu U T.I1.
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Pacuet cunbl ToKa (I, A) mpoTekarolrero 1o Kabesro mpoBOAUTCS 110 hopMyIaMm:

Jnst onHoga3Ho cetn HanpsbkeHreM U = 220 B
"N
[V-cos@

A7 Tpexda3Hou cety HarnpsbkeHuem U = 380 B
b o

T
-\f}'_- U-cosg

Ji71s1 OBITOBBIX 3/IEKTPOITPHUOOPOB cosCP = 1.

K, — K03 puirieHT 0[HOBPEMEHHOCTH, T.e. KaKasi YaCTb TIPUOOPOB MOXKET ObITh
BK/IIOUEHA OJTHOBPEMEHHO.

[I71s1 TIOBBIIIIEHUST TIOXKApHOM 0e30TacHOCTH, B pacueTe /i YaCTHOTO JlOMa
(KBapTUPBI) MOXKHO TTPE/ITTOIOKHUTD, UTO B CETh OJ[HOBPEMEHHO MOTYT ObITh BK/TIOUEHBI
BCe 3/IeKTpruyecKue Mpubopbl U NpUHATh KoapduimeHT K, = 1.

3Hasi BeMMUMHY TOKa, CeueHWe TIpoOBOJAa HaxoAAT 1o Tabsuie 6.
Ec/v oka)keTcs YTO pacueTHOe U Tab/IMUHOe 3HaueHUsI TOKOB He COBITaJjatoT, TO B 3TOM

c/lydae BbIOMparoT O/vpKaiiiiiee Oo/bIliee 3HaUeHHE CeUeHHs] TOKOTIPOBOJSIIEN »KUTbI

Kabes.
Taouia 6
Bblﬁop CeYyeHHH IPoBo/id 110 Be/IMUHMHE TOKA
Ceuerie MepHbIe >KUJTbI TIPOBOZIOB 1 Kabestei
TOKOTIPOBO/SAIL|eit Hanpsikenue, 220 B Hanpsokenue, 380 B
HKHITBI, MM TOK, A MOIIHOCTb, KBT TOK, A MOIIHOCTh, 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 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
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Ceuere Me/iHbI€e >XKU/TbI TIPOBOZIOB U Kabeei
TOKOTIPOBOZSIL|eH Hanpsikenue, 220 B Hanpsiokenue, 380 B
KUJTBI, MM TOK, A MOIIHOCTb, KBT TOK, A MOIIHOCTb, KBT

95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5
4 28 6,1 23 15,1

6 36 7,9 30 19,8
10 50 11,0 39 25,7
16 60 13,2 55 36,3
25 85 18,7 70 46,2
35 100 22,0 85 56,1
50 135 29,7 110 72,6
70 165 36,3 140 92,4
95 200 44,0 170 112,2
120 230 50,6 200 132,0

Ecii B [OMe HUMEIOTCA MOII[HbIe 3/IeKTPONPUOOpPhI, Harpy3ka KOTOPBIX
coctaBisieT GOosiee 1,5 KBT, A/ UX TOAK/IIOUEHHsT PEKOMEH[yeTCs HCII0J/b30BaTh
OT/Ie/IbHYIO JIMHUIO.

YacTo mpuUxoUTCs pelaTh 00paTHYIO 3a7jauy, KOT/ja JJist ©3BeCTHOTO CeueHust
TIPOBO/THHKA, TIPOJIO’KEHHOTO B ZIOMe WU KBapTHPe, Heo0X0IMMO HaliTH MaKCHMa/TbHO
JOMYyCTUMYI0 Harpy3ky. B 3Tom ciyuae, 1o Tabauijam g [aHHOTO CeueHUs
TOKOTIPOBOSAIIEN >KWIbl Kabesiss HaXO0AWM MAaKCHUMa/IbHO JOIMYyCTUMYIO Harpys3ky.
3areM 3Hasi MOII[HOCTHU 3/IEKTPUUECKUX TTPUOOPOB, ompeeisieM, Kakie U3 HUX MOTYT
OBbITH OZJHOBPEMEHHO BK/TFOUEHBI B CETh.

CrnenyeT TOMHUTb, YTO MaKCUMa/bHBIM AONYCTUMBIM TOK [I/Ii CTaHAApPTHBIX
OBITOBBIX 3/IEKTPOYCTAaHOBOUHBLIX H3/e/uii (BBIKIIOUATE/NIN, PO3ETKH) paBeH 16 A.
[TosTomMy BK/IHOUAaTH B OJHY PO3€TKYy WM TMOJK/IHOYAaTh K OAHOMY BBIK/THOUATE IO

Harpy3Ky 6omee 16 A, uro s ogHO(Da3HOM CeTH COOTBeTCTBYeT 3,5 KBT HeJlb3sl.
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3.3. JelicTBUA npu 00Hapy)XKeHUuH aBapHUHOr0 pexxuma
B 3JIEKTP0O00OPY/AOBaHHH

ABapuliHBIA Pe>KUM PabOThI FKCIITyaTUPYEMOTO 3/IeKTPOOOOPY/I0BAaHUSI MOKET
TIPOSIB/ISITLCS B BUZIe CPaOOTKY arllapaToB 3JIEKTPUUECKON 3allUThl CETH, U3MEHEeHHSI
I[BeTa TepPMOWH/WKATOPOB, OOHapy)KeHWs 30H aHOMAa/IbHOTO HarpeBa 3/IeMEHTOB
3/IeKTPO00OPY/IOBaHUS TIPH TETIOBU3MOHHOW AMArHOCTHUKe, CpabOTKW JaTUMKOB
TepmocucteM. Kpome Toro, 06 aBapuiiHOM pekuMe pabO0Thl 3/1IeKTporprubopa MoXKeT
TOBOPUTH TIOSIB/IEHWE Ha €r0 NMOBEPXHOCTH, IIHYPEe U BWIKW MMUTAHUS OIJIABI€HUH,
Jedopmaliy KopItyca, BOSHUKHOBEHUH TTpU paboTe HexXapaKTepHOro IIyMa U 3araxa
TITABSITIIENCST M30ISIUMN.

[Tpu3HaKY aBapUMHOTO PeXkKrMa paboThl 371eKTPO00OPYI0BaHUS U AeUCTBUS TTPH

1X 00Hapy>KeHWU MpeJCTaB/eHbl B Tabmulie 7.
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Tabuna 7

IIpu3HaKu aBapUAHOTO Pe)XUMa PadoThI 3/1eKTPO000PY/A0BAHUSA U JeHCTBHS NIPH UX 00HAPYKEHHH

IIpu3Hak aBapuiiHOT0 pe)xuMa

Bo3morxHas INpUYUHA

PekomeHpyemble JeMCTBUS

Cpaboran aBTOMaTHUeCKUH BBIK/TFOUATeTb

KopoTkoe 3aMbIKaHue B Lieu.
[Teperpy3ka B Ljenu.

Cpabotaio YCTPOMCTBO
I depeHIMaIbHOTO TOKa

3alUThI

YTeuka TOKa.

CpaboTano  yCTpOWCTBO
JyTOBOTO MP000st (MCKpeHUS)

3allUTBl  OT

Jyrosoii
ripo6oii(Tioc/ieioBaTe TbHbIH,
Triapasiie/IbHbIN, Ha 3eMJII0) WU
HCKpeHHe.

Cpaborano  ycTpoicTBO
TepeHanpsHKeHUst

3alUThl  OT

ITepemnazibl HaNPsKeHUS

Oran 1.
- YCTAaHOBUTH KAaKOM THIT arlriapaTa 3aiuThl cpaboTast (aBTOMaTHUeCKUM
BBIK/TIFOYATe/lb, YCTPOMCTBO  3alUThl  AuQdepeHLIManbHOTO  TOKa,

YCTPOMCTBO 3all[UThl OT TiepeHarpspKeHUsi, YCTPOMCTBO 3allUThI OT
JYyroBOTO TIpo00si (MCKpEHUs)) WIM TI0 KaKOMy KaHajy MPOU30IILI0
cpabaTbiBaHMe, eC/id TPUO0P KOMOWHUPOBAHHBIN, T.e. 00beJUHSIET B cebe
JBa 1 Ooiee THIIA 3aIIUTHI;

- YCTaHOBUTh 0OCTOSTE/IbCTBA TIPU KOTOPBIX TIPOM30IIUIO OTK/IIOUEeHHe.
YTo Mpou30LUIO Tpe[ OTKIIueHWeM (TIOAKIIOUeHWe WA OTK/IFOUeHHe
notpeOuTesIsi, MepliaHue CBeTa, aHOMaslbHasi paboTa 3/71eKTporpubopoB 1
T.1.)? Kakue Harpy3ku OblM TOAKIIOUeHbl U OblT B pabote? Korza u
CKOJIBKO pa3 cpabaTbiBa/iM arrapaThl 3allUThl?

- TIPOBECTH BW3YasbHbI OCMOTp 3/1€KTPo0OOpyJ0BaHUS (IITHYPbI
MUTAHUS,  DO3eTKH,  BBIK/IIOUATeNH,  KOHTaKTHble  COeJUHeHHs,
COeZIMHUTE/IbHbIE KOPOOKH, 3/IeKTPONPHUOOpPLI) Ha HaIuuve BUAUMBIX
TIOBpEXJeHU (M3MeHeHHe I[BeTa W/ OIlIaB/ieHUe W30JISLUM, CJIefbl
TEPMUYECKOTO BO3/IeHICTBUS B pe3y/ibTaTe KOPOTKOT'O 3aMbIKaHMS,
VCKDEeHUsl, TIeperpy3oK);

- el TIpU BU3YabHOM OCMOTpe OOHApYy>KeHbl TMOBPEXXAEHUs, TO

HeoOXOZAUMO TPUCTYNUTh K YCTPAaHEHWIO TIPUUMH  BbISIBJIE€HHBIX
MOBPEXXAEeHUN u PEMOHTY (3ameHe) MOBPEXXIEHHOT 0
3/1eKTp0000pyJ0BaHMS;

- eCJId TIPU BU3ya/IbLHOM OCMOTpe TIOBPEXJeHUs: He 0OHapy>KeHbI, TO
Heo0X0JUMO TIPeUTH K 3Tary 2.

OTar 2.

ITpoBepuThL HajIeXKalyto paboTy arrapara 3alfUThl.

- IJi1 YCTPOWCTBA 3alMThI OT MepeHarpsyKeHHUss U3MepUTh 3HaueHHe
HarnpsbKeHWs1 mUTaroller cetu. Ecm 3HaueHHe MUTAIOIIEro HampsiKeHust




43

ITpu3Hak aBapuMHOIO peXXUumMa

Bo3mo)xHasi npuyMUHA

PekomeHyeMble JeHCTBHS

CeTH BBIXOJUT 3a /IMaria30H yCTaBKU armapaTa (HWKe HIDKHETO Tipefiesia
WY BbIIlIe BepXHero), To rpobsiema B cetu. Ecyin 3HaueHHe MUTAIOIIEr0
HampsDKeHUs CeTU JIeKUT B [Juara3oHe YCTaBKH, TO armapaT 3aluThbl
HeuCrpaBeH U ero Heo0X0/IMMO 3aMeHUTb;

- JJ1 yCTPOWCTBA 3aluThl A depeHIMaNbHOr0 TOKa B COOTBETCTBUU
co crtaHzaptam# [7, 8] B KOHCTPYKLMM [O/DKHO OBITH INPesyCMOTPEHO
TEeCTOBOe YCTPOWCTBO (KHOIKA), KOTOpoe obecrieurdBaeT IPOBEPKY
paboTocrocobHOCTH arrapara. Takxe MOYKHO TIPOBEPUTH
paboTOCITIOCOOHOCTh YCTPOMCTBA C TIOMOILBI0 TIPUOOPOB TIPOBEPKU U
V3MepeHusi TlapaMeTpoB YCTPOWCTB 3alUTHOrO OTKMoueHus. Eciu
arrapar 3aliuThl HeHCIpaBeH, ero HeoOX0ANMMO 3aMeHHTh.

- 7S YCTPOWCTBA 3alUThI OT [JYrOBOro Mpo0osi TIPOBEPUTH
paboTOCITIOCOOHOCTD armapaTa B COOTBETCTBUM C MHCTPYKI[Mel 3aBofa-
usrortoBurtens. Harmpumep, C TOMOLIbIO TECTOBOIO YCTPOMCTBa,
BXOJSILET0 B KOMIUIEKT TIOCTaBKW Mpubopa, MpW TOMOIIM TeCTOBOMN
KHOTIKA W T.1. Ecnu ammapar 3amutbl HEUCIIPaBeH, ero HeoOX0[umo
3aMeHHUTb.

- /ISl aBTOMaTUYeCKOTO BBIK/TFOUATEIsl TPOBEPUTH PAabOTOCTIOCOOHOCTh
MeXaHu3Ma paclieryieHusi. B3BecTr aBTOMaTUUeCKHUM BBIK/THOUaTe/b PYKOH
W TI0C/ie OTK/IIOUUTH ero. [Ipyu OTK/IIOUeHWH [O/DKeH ObITb CJIbIIIeH
XapaKTepHBIN I1[eTUO0K.

Ecmm anmapatkl 371eKTPUYeCcKOM 3allyThl UCIPaBHBI, TO HEOOXOAUMO
TepeiTH K 3Tany 3.

Jrar 3.

ITpoBepKa NprCcoeAMHEHHBIX HAarpy30K (3/1eKTPOIrprubopoB).

- TIPUCOE/MHATH K 3/IEKTPUYECKOM 1ienyd I00YepesHO [0 OZHOM
Harpy3ke, KOHTPOJMPYs cpabaThIBaHUSI arrapaToB 3allUThI;

- TIPU BBISBJIEHWM HArpy3KH, BbI3bIBaroIllell cpabaThiBaHMe arirapara
3allUThI, BEIBECTH HArpy3Ky U3 SKCIUTyaTaLyu.

Pe3y/ibTaThl IPOBEPKH, a TAaK)Xe BCe MPOBeJeHHbIe MpoduIakKTUUecKue
Y peMOHTHbIe paboThI 10/KHBI ObITh 3a()MKCHPOBaHbI B )KypHAJIe.
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ITpu3Hak aBapuMHOIO peXXUumMa

Bo3mo)xHasi npuyMUHA

PekomeHyeMble JeHCTBHS

TepMOI/IH,E[I/IKaTOp HW3MEHUJ [IBeT

[Teperpyska Lienu.
[T10X0M KOHTAKT.

- BoiBecT 3/1eKTpOOOOPY/J0BaHKE U3 IKCILTyaTallUy;

- YCTaHOBUTb OOCTOSATENbCTBA, MPH KOTOPBIX TIPOU3OIIIE/ TIeperpeB
(KaKue Harpy3KH ObLIM TIOAK/IIOUEHbI ¥ ObUTH B paboTe, MPH BO3MOYKHOCTH
W3MEepPUTh MPOTEKAIOIIUHA TOK C 1]eJIbI0 BBISIBJIEHUS TT€Perpy3KH).

- TIPOBECTH BH3YyaJIbHbIi OCMOTP 3/7€KTPO00OpY/I0BaHMs, HAa KOTOPBIM
HaHeCeH TEePMOWH/AWKATOp Ha HaJWuyhe BUAWMBIX TIOBPEXIEeHUH
(u3MeHeHMe I[BeTa WM OIUIaB/ieHWe HW30/SUM, C/ie[bl TepMUUYECKOro
BO3ZIECTBUSI B pe3y/bTaTe KOPOTKOTO 3aMbIKaHUSl, HCKPEHHs,
reperpy3oK);

- e TP BU3yalbHOM OCMOTpe OOHapy’>KeHbl TMOBPEXAEHHs, TO
HEOOXOJMMO TIPUCTYIIUTh K YCTPAHEHWIO TIPUUMH  BBISBJIEHHBIX
TOBPEXIeHUM u PEMOHTY (3ameHe) TIOBPEXXIeHHOT'0
3/1eKTPO00OOPY/J0BaHUS;

- eI TIPY BU3ya/lbHOM OCMOTpe TIOBPeXXZeHUsi He OOHapyKeHbl —
TIPOBECTH OLIEHKY ero COCTOSIHUSI W BBITIOJHUTHL TPOQUIaKTUUeCKre
paboTHI;

- YAQ/IUTh CTapbIi TEPMOWHAUKATOP U HAHECTH HOBBIM.

B oKkypHane ykas3aTh [JaTy OOHapy)KeHUs TieperpeBa, IPUUUHY,
TIpoBe/ieHHble PaboThl (PEMOHT, 3aMeHa, TMpOoGdUIaKTUUeCKHe paboTh),
JaTy HaHeCeHHsi HOBOIO TEePMOWHAMKATOpPA, COCTOSIHWE HOBOTO
TepMOMHAUKaTopa (LiBeT, TpafiydpoBKa U.T.11.).

[TonyueH cUrHA/ MOXKapHOW OMACHOCTH OT
TEPMOCHCTEMBI

[Teperpyska.
[Tnoxo¥ KOHTAaKT.

B csiyuae nosyueHus CUrHasa o reperpese:

- YCTaHOBWTBb MECTO, T/ie TIPOU30III0 cpabaThiBaHHe AATUMKa;

- 3aduKCHpOBaTb B JKypHaje BpeMsi, MeCTO U HauMeHOBaHHe
3/1eKTPO00O0PY/10BaHKsI, Ha KOTOPOM IPOM30IIII0 CpabaThIBaHKE;

- TIpOM3BECTH OCMOTP O0OOpYyJOBaHWs, 110 TIPUUMHE KOTOPOTO
TIPOM301IUI0 cpabaThiBaHHe CUCTEMBI;

- 70 pe3yjbTaTaM OCMOTpa, B CJ/iyuae BbIsSIB/IEHUS] HEHCIIPaBHOCTH,
TIPOBECTU  PEMOHT,  TeXHUYeCcKoe 0OC/Ty)KMBaHWe WA  3aMeHYy
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ITpu3Hak aBapuMHOIO peXXUumMa

Bo3mo)xHasi npuyMUHA

PekomeHyeMble JeHCTBHS

3/1eKTPO00OOpY/J0BaHHUS;
- IpY HEOOXOIUMOCTH 3aMEHMTD JJaTUHK C COOTBETCTBYIOIIIEH OTMETKOM
B )KypHaJie.

[Tpu TIpOBe/IEHUHN TEeTVIOBU3UOHHOM
JTUAaTHOCTUKKA  OOHapy>kKeH aHOMaJIbHbIN
HarpeB 3/1eMeHTa 37IeKTP0000pY10BaHMUS

[Teperpyska.
IT/10X0M KOHTAKT.

[lpy  oOHapy>KeHWM  aBapUMHOTO  TIOXKAPOOTIACHOTO  JledeKTa
3/1eKTpoobOpyZioBaHUe  HeoOXOAUMO  HeMe/JIeHHO  BBIBECTU U3
9KCTUTyaTal[u¥ U TIPOBECTH PEMOHTHbBIE PaOOTHI.

[Tocne ycTpaHeHUsI HEMCIIPAaBHOCTeH, MPUBEIINX K BO3HUKHOBEHUIO
nedekTa, PpeKOMeHJyeTCsi TPOBECTH IIOBTOPHOE TeTUIOBU3MOHHOE
o0csiejoBaHUe JAHHOTO O0BEKTa.

Pe3yibTaThl TOBTOPHOM JUAarHOCTHUKH 3aHECTH B TIPOTOKOJI C YKa3aHHUEM
MIPOBE/IEHHBIX PEMOHTHO-TTPOMUIAKTUUECKUX PadOT.

PekoMeHyeTCsl ~ TIPOBOAWTH  BHEIUIAHOBYIO  TeTUIOBU3WOHHYHO
JVarHOCTUKY OT/e/NbHBIX 37IeMEHTOB 3/IeKTpPOOOOpYZOBaHUSl  TOCTIe
KaXK/IOTO UX PEMOHTA WU/IK 3aMeHBbI.

Pe3ynbTaThl BHEIJIAHOBOW [UAarHOCTUKW 3aHOCATCS B TIPOTOKOJ C
yKa3zaHHeM MTPUYMHBI 00C/ieJ0BaHMSI.

[lpu paborte »3neKTpuueckoro Tmipudopa
HaOJTr0/1aeTcst He XapaKTepHBIN IIyM, 3arax
TI/1aBSILeCs 30U,

[Tepenazibl HaNIpsHKEHU.
Hapy1iuenue
SKCIUTyaTaLj|u.
HewncnpaBHOCTB
3/1eKTponprudopa

TpaBuJI

OTKJTFOUNTB 3/1€KTPOIIPUOOD OT CeTH.

OcMoTpeTh TIpUOOpP Ha Ha/MMuWe HEUCTPABHOCTEH (OrUiaB/ieHUWe WIIH
TIOBPEXK/IeHWe M30JISLMU TUTAIOIIEro IIHypa, JedopMaliys Kopryca U
T.J.).

I[Tpu o6Hapy>keHNY HEUCITPaBHOCTH BBIBECTH MMPUOOP U3 IKCIUTyaTariy.

ITpou3BeCcTr PEMOHT WM 3aMeHy Tpubopa.
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3ak/IloueHue

[171s1 TIOBBILLIEHUST YPOBHSI TIOYKapHO# 6e3011acHOCTA 0ObeKTOB YKUJIOTO CEeKTOpa U
0011leCTBeHHbIX 37laHKI He0OXOAUMO TpOBeZieHre MepOIPUSATHI 10 TpodUIaKTHKe
TOKapoB OT 37eKTPOOOOpyZOBaHUsS, B TOM UHKC/Ie Ha OCHOBE COBDEMEHHBIX
BO3MOXXHOCTEM Be/leHHMsI MOHUTODUHIA COCTOSIHUSI TI0)KapHOW —6e30macHOCTH,
9KCIITyaTUPyeMOro 371eKTPo000pyA0BaHusl.

K HMM OTHOCHUTCA CHCTeMaTH4YeCKHWi MOHUTOPUHI TIO’KapHOW 6e30macHOCTH
9KCITyaTHPyeMOro 3/1eKTpooOOpy/JOBaHUsl >KWIbIX U OOIIeCTBeHHBIX 3/IaHUM C
NpUMeHeHWeM COBPEMEHHBIX TeXHUUYeCKHX CPe/ICTB, a WMEHHO TeIrIOBU3MOHHas
JTUaTHOCTHKA, IPUMeHeHe TEPMOWH/IMKATOPOB /IJIs1 BbISIB/IEHUST aBapUMHBIX YUaCTKOB
3/IeKTPOYCTaHOBOK. Takke He0oOX0JWMO BHEAPSITh B ILIHMPOKYIO TMPAKTHUKY HOBBIE
ammaparhl 3al[UThl 3JIEKTPUUECKUX CeTell — YCTPONCTB 3allUThl OT AYrOoBOTr0 TPo0os
Y TIepeHarpsKeHusI.

C 1e/fbl0  TIOBBIIIEHHS TIO)KApHOW  0e30MacHOCTH  KCIUTyaTUPYeMOoro
3/IEKTPOOOOPY/JOBaHMSI JKWIBIX M OOI[eCTBEHHBIX 3[aHUM, TPOPUIAKTHYECKUM
OCMOTpaM JI0/KHBI TOZIBEPraThCs BCe 3/IeMeHTHI 3/IeKTPOYCTaHOBOK.

Metog TmipoQUIAaKTUKA [IO/DKEH BBIOMpPATbCS UCXOAs W3 TeXHUUeCKUX
BO3MOXXHOCTEM, yZ0OCTBa Be/ieHHsT OCMOTPOB M 0e30MacHOCTH 00C/Ty>KUBAIOIIIEro
repcoHasa. Bo3MOXXHO TIpUMeHeHWe pa3HbIX METOZOB Ha OJHOM O00bekTe, B
3aBUCHMOCTH OT KOHCTPYKLIMU U yCJIOBUI SKCI/TyaTalUu.

CoueTaHWe HECKOBKHUX METO/I0B MPOMHUIAKTHKY M03BoJIseT Oosee 3pheKTUBHO
MIPOBOAUTD MPOPUIAKTUKY TT0’KapHOW 6e30MacHOCTH 3/1eKTPO0O0PYA0BaHUS KUBIX
1 0011]eCTBEHHBIX 37JaHHH.

[TpyMeHsIsT COBOKYITHOCTh pa3/IMUHLIX METOJOB MOXXHO TIOCTPOUTH CHUCTEMY
MOHUTOPUMHIa M NPO(WIAKTUKY TOXKAapPHOM OMACHOCTA  3KCIUTyaTUPYeMOro
3/IeKTpO000PY/JOBaHUs,  OTpakaloIllyl0 COCTOsIHMe Tio)KapHoW  6e3oracHocTd
3/IEKTPOYCTAaHOBOK ¥ TIO3BOJISIFOIIYIO  OCYIIECTBJISITh €r0  TMPOTHBOIIOKAPHYIO

MPO(PUIAKTHUKY.
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[Tpunoxxenue

OnucaHne TeXHUYECKUX CPeJCTB MpeAylpex/ieHus: U NpopuiakKTHKu
M0XKapoB OT 3/IeKTP0000Py/A0OBaHUS

ABTOMaTHUecKHe BbIK/IOUaTeu (AB)

ABTOMaTUUECKUM BBIK/IIOUATEb WU rnpome roBopsd «daBTOMAT» - 3TO

KOMMYT&L[I/IOHHLII\/JI dI1rapar, Hpe,l[HaBHaqEHHbIﬁ AJIA 3dIIUTHI BHEKTPHHECKOﬁ CceTu OoT
CBEPXTOKOB, T.€. OT KOPOTKHX 3aMbIKaHUN U reperpysok.

ABTOMaTHUeCKHe BBLIK/THOUATe/Ih ObIBAIOT C 3JIEKTPOMAI'HUTHBIM pacCLeruresieM

3alUIIAOLIAM 3/IEKTPUUECKYIO IIelb OT KOPOTKOTO 3aMbIKaHHsI 1 KOMOMHUPOBaHHBIM

pacuerudresieM — KOorja AOIIO/JIHUTE/IbHO C 3J/IEKTPOMAIHUTHBIM PaCLeEIINTe/1eEM

TIPUMEHSETCSA TeIJIOBOM pacClernumTe/lb, BBH_IHLI_[aI-OIJ_[I/II‘/JI LeTlb OT IeperpysKu.
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1, 2 — BUHTOBBIE K/IeMMBI A1 HOAKHI‘OquI/IH;B - HOABH)KHBIﬁ KOHTAKT, 4— HEHOABH)KHBIﬁ KOHTAKT,
5 - IyroracuTe/ibHas Kamepa; 6 - THOKuii MPOBOAHKK (IIPUMEHSIeTCS [/Is COeJUHEHMS MOIBHKHBIX
yacTeil aBTOMaTUYeCKOro BBIK]H’O‘-IE\TE]IH); 7 - KaTyllKa 3/IeKTPOMAIHUTHOI'O pACLIEIMUTEIA; 8 -

Cep/IeYHHK 3/IeKTPOMArHMTHOTO PACLIENUTeNs; 9 - TeryIoBOM pacienures (GuMeTasiiueckas

nnactvHa); 10 - MexaHusM pacuenwrens; 11 - pykoaTka yrpasieHus; 12 - ¢ukcatop (ms
KperuieHus aBTomaTa Ha DIN-peiike); 13 - kopmyc.

PucyHok 1. YcrpoiictBo AB ¢ KOMOMHUPOBaHHBIM paclienuresiem
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B cootBetrcTBUM C TpeboBaHusMu TiaBbl 3.1 I1YD, CIT 256.1325800.2016,
CIT 31-110-2003 OBbITOBBIE 3/IEKTPOCETH AO/DKHBI OBITH 3allUI[eHbl OT KOPOTKHUX
3aMbIKaHUU M Tieperpy3ku. [1o3ToMy [/ 3aluThl 37€KTPOMPOBOAKU JKWAJIBIX M
0OITleCTBeHHBIX 3/laHUM CeflyeT TIPUMEHSITb aBTOMaThl C KOMOWHMPOBaHHBIM
pacLiernuresieMm.

B aBTOMaThueckoMm BBIK/IHOUaTesIe, 3a 3all[UTy LielU OT KOPOTKHUX 3aMbIKaHWM
OTBeYaeT 3JIeKTPOMAarHUTHBIU pacuenuTesib. OH COCTOMT U3 KAaTYLLUKU C HAXOASALMMCS
B ee [eHTpe CepAeYHUKOM, YCTaHOBJIEHHbIM Ha CIeLUaJbHOW TMpYKUHE.
B HopmanbHOM pexuMme paboThl, TOK, TPOXOAs TIO KaTylllKe CO37aeT
3/IEKTPOMAarHuTHOe T110Jie, KOTOpPOe TIPUTATUBaeT CepAeYHUK BHYTPb KaTYIIKH.
Cusmbl  3TOTO  3/IEKTPOMArHWUTHOTO TIOJIA  HEJOCTaTOYHO uTOObI — ITPeo/|0/eTh
COMPOTHB/IEHWE TIPY)KHMHBI, Ha KOTOPOW YyCTaHOBJIeH cepfeyHuK. [Ipr KOpOTKOM
3aMbIKaHUU TOK B 3JIEKTPUYECKOW LielMM MTHOBEHHO BO3pacTaeT [0 BeJIMUMHBI B
HECKOJIbKO pa3 TMpeBbIIAIIed HOMHWHAIbHBIM TOK AB, 3TOT TOK KOPOTKOrO
3aMbIKaHUs, MPOXOJs IO KaTyIIKe 3/IeKTPOMAarHUTHOr'O pacLieruTesis yBe/urBaeT
3/IeKTPOMarHuTHOe T10Jie, BO3/IeMCTBYIOIIlee Ha Cep/leUHUK /0 TaKOW BeJIMUYMHbI, UTO
ero CUJ/ibl BTSTHMBAHHWS XBaTaeT Ha TO UTO ObI MIPeo/io/ieTh COTPOTUB/IEHUE TIPYKUHBI,
repeMellasicb BHYTPb KaTYLIKM CEepPAEYHUK pa3MblKaeT TOABWKHBIA KOHTAKT
aBTOMATUYECKOTO  BBIK/IOUaTess, o0ecTounmBas  IleMb.  OJIEKTPOMAarHUTHBIN
pacLiernuTe/ib OTK/II0YaeT 3/IeKTPUYECKYHO Lielb 3a J0JIA CeKYH/bI.

3alUTy 37eKTPUYEeCKOM IIefd OT Tieperpy3ku obecrieuriBaeT TeTJIOBOU
pacLernuUTe/ib aBTOMaTUUeCKOT 0 BBIK/IFOUYATeIsl.

[Teperpy3ka Mo>XeT BOSHUKHYTh IPH BK/IFOUEHUU B CETh 371eKTPO000pyA0BaHus
00111eif MOIITHOCTBIO TIPeBLIMIAOIel JOMyCTUMYIO Harpy3Ky AJis JaHHOW CeTH, UTO B
CBOKO OuYepe/ib MOXXET TPUBECTU K IeperpeBy IPOBOJAOB Pa3pyLUeHUIO U30JISALUU
3/IEKTPOINPOBOJAKHA U BOSHUKHOBEHMIO M0Kapa.

TeruioBOM paciienuTe/ib MpefCcTaB/seT co00W OGuMeTaNIMUecKyro TIIaCTHUHY,
T.e. OH COCTOMT W3 [BYX CITasgsHHBIX IUIACTUH WU3TOTOBJIEHHBIX W3 Pa3HbIX MeTaJlIOB,
MMEIOIIUX Pa3HbIi KO3 dULIMeHT paciliipeHus TPy Harpese.

[Tpy MpOXOXKAEHWUW T10 OMMeTa/l/IMUeCKOW TJIaCTUHE TOKA MPEeBBIMIAOIETr0
HOMHWHAJ/IbHBIK TOK AB miacTMHa HarpeBaeTcsl, TIPX 3TOM OJIMH MeTasll PacIlIUpsIeTcs
ObicTpee Apyroro. 3TO TMPUBOAUT K WMCKPUBJIEHUIO OMMeTa/sTMueCcKO TJIaCTHUHBI.
[Ipy WCKpYB/IEHWM OHA BO3JEUCTBYeT HA MeXaHU3M pacCLenuTessi, KOTOPBIU

pa3MEBIKaeT HO,[LBI/I}KH])II‘/JI KOHTAKT.
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BpeMmsi cpabaThiBaHMSI TeTJIOBOI'O pacLlelUTe/si 3aBUCHUT OT BeJMUMHBI
MpEBBIIIEHUsS] TIPOTeKarolllero B 1[eMd TOKa HaJ, HOMHWHaJbHbIM TOKOM AB.
YeMm OosibIIIe 3TO TIPeBBIlIIEHNe, TeM ObIicTpee cpaboTaeT pacienuTeb.

ToKy yCTaBOK aBTOMAaTMUeCKUX BbIK/IIOUaTesied, CyXKalluxX [AJis 3allidThbl
OTJe/IbHBIX YYaCTKOB CETH, CJIeflyeT BbIOMpaTh IO BO3MOXKHOCTH HaWMEHBIINMU
10 pacyeTHbIM TOKaM 3THUX YyYaCTKOB W/IM II0 HOMHUHAJbHBIM TOKaM
3/IeKTPOTIPUEMHUKOB, HO TakK, 4YTOObI ammaparbl 3allUThbl He OTK/IYaiu
3/1eKTPOYCTAaHOBKM TPU KPaTKOBPEMEHHBIX Tleperpy3kax (MyCKOBble TOKH, ITHUKU
TeXHOJIOTUUeCKUX Harpy30K, TOKU MPU camo3aIrycke U T. I1.).

CnenyeT oOpairjaTh BHUIMaH/e Ha MapKUPOBKY M XapaKTepHUCTUKU AB.

B MapKuUpOBKe yKa3bIBarOTCH:

- MOJie/lb aBTOMaTUUeCKOTr0 BbIK/THOYATeJIs;

- HOMMHAJIbHBIM TOK - MAaKCUMa/bHbIA TOK 3/IEKTPUUYECKOU CETH, IPU KOTOPOM
AaBTOMATHUECKH BBHIK/IIOUATeIb CIIOCO0EH JINTeNhbHO paboTaTh 0Oe3 aBapUMHOIO
oTK/IoUeHus 1ienu. CTaHapTHble 3HaueHWs HOMHWHAbHBIX TOKOB aBTOMAaTUUYeCKUX
BBIK/IFOUaTe el /i ceTeld XKUIbIX U 00111ecTBeHHbBIX 37anuii: 10, 16, 25, 32, 40, 63 A;

- HOMHHAJIbHOE HamnpsbKeHUe - MaKCUMaJibHOe HarpsbkeHue ceTd B BosibTax, Ha
KOTOpOe PacCUMTaH aBTOMaTHUYeCKUI BbIK/IHOUATe/Tb;

- TIpefiesibHasl OTK/IFOYAOIIasi ClIoCOOHOCTb aBTOMATHUECKOTO BBIK/TIOUATE IS -
MaKCHMasbHBIE TOK KOPOTKOTO 3aMblKaHHsI B AMriepaX, KOTOpbIM criocobeH
OTK/IFOUUTh JaHHbIM AB coxpaHUB TpU 3TOM CBOIO pabortocriocobHocTh. B ciyuae
MpEBBIIIEHUS] TOKOM KODOTKOTO 3aMblKaHMsl 3HAueHUs] yKa3aHHOW mMpeJenbHOU
OTKJ/TFOUAroIel CroCcOOHOCTY BO3HMKAeT BEPOSITHOCTb OIJIAB/IEHUST TIO/IBVKHBIX
KOHTakToB AB U ux npuBapuBaHus JIpyT K JpyTy, T.e. BbixoAa AB u3 cTpos.

- XapaKTepHUCTHKa cpabaTbiBaHUSI - OMpeJiesisieT Auara3oH cpabaThIBaHUS
3/IeKTpOMarHuTHoro pacuenurtensi AB. XapakTepucTuka cpabaTbiBaHUSI WMeeT
OykBeHHOe o0Oo3HaueHue. [l 3al[UThl 37EKTPUYECKUX CeTeld JKWIbIX U

00IIleCTBeHHBIX 3/laHUH yallle Bcero npuMeHsitoTcss AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

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

1- HaumeHoBaHue un cepus
2 - HoMMHanbHOe HanpsxeHune

3 - Bpema-TOoKOBas xapaktepucruka

4 - HomuHanbHana yactora

5 - HomuHanbHasa oTknYatLwas cnocobHOCTb
6 - TokoBasa Harpy3ska

Pucynok 2. [Iprumep mapkupoBku AB

,Z[I/IaHaBOHBI TOKOB MI'HOBEHHOI'O paclervieHMd B 3dBUCHMMOCTH  OT

XapaKTePUCTUKHU cpabaThiBaHUsI B COOTBETCTBUH C [12] mpezcTapieHsl B Tabmuiie 1.

Tabsmura 1
vamna3oHbl TOKOB MTHOBEHHOT'O pacLieTIeHust
XapakTeprCTHKa CpabaThIBaHUS unaria3oH
(tunt AB)

B Cabitte 3 I, 10 5 I, BKIIOUUTEILHO

C Cssitte 5 I, 1o 10 I, BKIHOUUTEIBHO

D Csbiwe 10 I, 1o 20 I, BKIOUUTENBHO
I,, - HoMuHanBHBIN TOK AB.

BbiOOp aBTOMAaTHUeCKOTrO BBIK/IIOUATe/s OCYIIEeCTB/SeTCs I0 C/IeAYOLUM
rapaMmeTpam:

- MO0 KOJIMYeCTBY MOJIFOCOB. OIHO- U [JBYXIIO/IFOCHbIe AB TIpUMEHSAIOTCS [J1st
oJiHO(a3HOM CeTH, a Tpex- U ueTbipexno/itocHele AB - B Tpexda3zHol ceTy;

- 110 HOMHWHA/ILHOMY HarnpsbkeHuto. HomuHanbHOe HanpsbkeHue AB [0/DKHO
ObITH OOMbIlle WM PaBHO HOMWHAJBLHOMY 3HAuUeHHWIO HATPSDKEeHHs 3alllyiljaeMol UM
Lenu;

- TI0 XapaKTepUCTHKe cpabaTbiBaHUS. XapaKTepPUCTHUKY cpabaTbiBaHus AB

MO>KHO BbIOpaTh COrJiacHO Tabuiie 1;
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- TI0 HOMUHaMBHOMY TOKY. Omipe/ieTuTh HeOOXO0MMbIM HOMUHaIBHBIN TOK AB

MO>KHO I10 MOIIIHOCTH WJIM T10 CeYEHHIO >KUJI Kabens.

Y cTpoiicTBa 3al{UTHOr0 OTK/IIOYeHUs fupdepennuansHoro Toka (Y/AT)

YCTpOMCTBO 3all[UTHOIO OTK/IOUeHus1 AuddepeHIIMaIbHOIO TOKAa MM, Kak
yacTo ToBOpsT, «¥Y30» - 3T0 KOMMYTAlLIMOHHBIN arirapart, NpefHa3HaueHHbIN s

3allUThI 37IEKTPUUECKOM 11elTh OT TOKOB yTeUKHU.

1 — andrpepeHuHanbHbI
TpaHchopMaTop TOKAa;

2 — NOPOroBbIil JIEMEHT;

3 — HCINIOJIHHTEIbHBI I

MEXAHM3M;

4 — uens TECTHPOBAHMWS;

5 — CHJIOBBIC KOHTAKTBI;

6 —3aMTHBIH KOHTAKT

LelNnH TeCTHPOBAHMAS

T — kHonka «TecT»;

R — TeCcTORBII pe3ucTop;

1,2, N — knemmbr ¥Y30.

qu

PucyHnok 3. [Ipunmmn paboter YT

ToOK yTeuku — 5TO TOK, MNPOXOASIIUM TI0 HeXKejaTelbHbIM, B HOPMAaJIbHbIX
YCJOBUSIX 3KCITyaTalliu, MPOBOJSILAM My TSIM.

B HopmanbHOM pexume pabOThbl 3/1IeKTPOYCTAHOBKH, 3/IEKTPUUYECKUM TOK
MpOTeKaeT uepe3 MPOBOJAHUKA BHYTDU Hee, KakK IpeAyCMOTPEHO KOHCTPYKLMEH.
OT [Opyrux TOKOMPOBOJSAIIMX 3JIEMEHTOB KOHCTPYKLUMU (MeTa/yInyeckhe KOpIIyc,
pamMa, Kapkac), MPOBOJHUKHU OT/e/ieHbl W30JISILUeN, COMpPOTHUB/IEHUE KOTOPOW He

TMO3BOJIAET CO3AdTh 3JIEKTPUUECKYHO LI€TIb.
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Pucynoxk 4. IIpvmep KoHCcTpyKUmu Y T

Ecm nmo Kakou-TO mpuuvHe (MOBpeXZEeHWe, BJIaKHOCTb, TOKOMPOBOZALIAsS
MbUIb U T.M.) COMPOTHBJ/IEHHWE W30/SIUM YMEHBIIW/IOCh, Ha KOPIyCe WIA JPYrUX
TOKOTIPOBOJSIINX 3/IeMeHTax yCTaHOBKU MOsiB/sieTcst oTeHUyan. Cam 1o cebe TOK
yTeuku He BO3HUKHeT, He0OXOZMMO CO37aTh Lielb, COeAUHSIOLIYIO 3/1eKTPUUYEeCKUi
npubop C MOTeHLMaJioM Ha KOpIlyce C 3eMsell WM HeWTpasbio. 37eCb BO3MOKHO
HeCKOJIbKO BapUaHTOB.

B miepBOM ciyuae, KOpITyC 37IeKTPOYCTaHOBKH, HaripuMep, ObITOBON TeXHUKH,
KacaeTcsl MeTa//IM4YeCKOro IPOBOJHUKA, UMeOIlero KOHTakT C 3emsed. B Touke
KacaHus 3aMblKaeTcs Liellb, U BO3HUKaeT TOK yTeuku. EC/IM KOHTakKT [0CTaTOYHO
HaZleXkKHbIM, TO CWa TOKa BO3pacTeT [0 Topora cpabaTbiBaHUs aBTOMaTUUECKOTO
BBIK/IIOUaTe/si B INUTKe TMTaHUs. [Ipu 1aboM KOHTaKTe MOKeT BO3HUKHYTb
VCKpeHHUe, JIOKAJbHbIM HarpeB TOUKM KacaHWs, YTO MNPUBOJWUT K OIUVIABJIEHUIO U
JalbHeNIIeMy NTOBPeKIeHUIO U30JILMY [IPOBO/IOB, BO3TOPAHHUIO U ITOXKapy.

B [gpyrom ciaydae, KOpIyC 3/IKTPOYCTAaHOBKM He KMeeT KOHTaKTa C
3a3eMJ/IeHHbIMU TpeiMeTamMu U caM He 3a3emyieH. [Ipy KacaHuM BHEIIHUX NaHeseu
YyesI0BeKOM, BO3HUKAaeT HarpysKa, T.K. TeJI0 YesjoBeKa sIBJIsieTCs [IPOBOJHUKOM, U yepe3
Hero MnpoTeKaeT 3/eKTpUYecKud TOK. [1O0CKONMBKY CONpOTHB/EHME Tena 4esioBeKa
BeJIMKO, CHJIa TOKa HeZIloCTaTOvHa [ijis cpabaThIBaHWsl aBTOMAaTUUYeCKOT0 BbIK/THOUYATe s
B LIIUTKe [IUTaHUA U YeJI0BeK [10/1y4aeT 3/IeKTPOTPaBMy BIUIOTS 10 JIeTa/IbHOI'0 UCXO/a.

Takum oOpa3zom, Y/IT obecrieurdBaeT 3all[UTy 4YeJOBeKa OT TIOPa>KeHHS
/IeKTPUYECKUM TOKOM U 3alUTy OT I10KapoB.

[Mpuniun geiicteust YT cnexpyromuii. [Ipy HOpManbHOM pekuMe pPabOTHI
L{eI1, KOrja MOZBYKHbIE KOHTAKThl Y IT 3aMKHYTHI, TPIMOM TOK OT (pa3HOr'0 IIPOBOZA

MPOXOAUT yepe3 marHutonpoBos YT, 3aTeM uepe3 Harpysky, B KaueCTBe KOTOPOU
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BBLICTYTIAIOT, TIOJK/IFOUeHHbIe 3/IeKTPONIOTpeOuTe/M U Bo3BpalljaeTcsi 00paTHO B CeThb
10 HY/IeBOMY TIPOBOJIHUKY, TaK ke yepe3 marHuToriposos Y /T, npu 3Tom BeiMurHa
00paTHOTO TOKa paBHa BeJIMUMHE MPSIMOTO TOKa.

[Ipsimoy TOK mpoxofs yepe3 marauTonpoBo YT co3maeT B HeM MarHUTHBIN
TIOTOK, B CBOIO OUepe/ib 00paTHBIM TOK TaK ke CO3/laeT B MarHUTOMPOBOZe MarHUTHBIM
MOTOK TAaKOW >Ke BEeJIMUMHBI, HO TaK KaK HarpaB/ieHHe TOKOB IMPOTUBOMOJIOXKHO, TO U
co3JlaBaeMble UMU MarHWTHbIE TTOTOKU MPOTUBOIIOJIOXKHBI, T.e. MarHUTHbIE [MOTOKU
HarpasJ/ieHbl BCTPEYHO I10 OTHOLLIEHUIO JPYT K APYTY U COOTBETCTBEHHO, TIPU PaBHBIX
3HaUeHUsIX MIPSIMOT0 U 00pPaTHOTO TOKOB, YPABHOBEIIIMBAIOT APYT /IPyTa, B pe3yJibTaTe
Yyero CyMMapHbId MarHWUTHbIM MOTOK B MarHUTOMNPOBO/le paBeH Hy/H0. Tak Kak
CyMMapHbIi MarHUTHbIM MOTOK B MarHUTOMNPOBOZE OTCYTCTBYeT (paBeH HYJII0), BO
BTOpDUYHONW OOMOTKe TOK He WHAYKTUpyeTcs. [loABM)KHbIe KOHTAKThl 3aMKHYTHI,
3/IeKTprYecKasi 1iellb BK/IF0UeHa ¥ HaXOUTCSI B HOPMa/IbHOM peKuMe paboThI.

Ecmi B 0JHOM M3 5/IeMEHTOB 3/IeKTPUYECKOM Liel BO3HMKAeT yTeuka TOKa, TO
YyacCThb /IeKTPUYECKOr'0 TOKA HAUMHAeT MPOTeKaTh I10 HexkeslaTeJIbHOMY TPOBOJALeMY
nyty. [Ipy 5TOM, 4YacTb TOKa 3JIEKTPUUECKOW L€y, MOCTynaroujas oT (ha3HOoro
npoBoZia He OyjeT BO3BpalllaTbCs B CeTh, a TMPOXOAS M0 HeXelaTeJbHOMY
npoBoAsiieMy myTu Oyzaer yxoautb B 3emyto. CremoBaTesibHO, OOpaTHBIA TOK,
KOTOpBIM OyZieT BO3BpallaThCs B CeTh uepe3 MarHuTorpoBoj YT 1o Hy/eBomy
MpoBO/y, Oy/leT MeHbllle TIPSIMOTO TOKA, TOCTYTIAIOIIEero B CeTb, COOTBETCTBEHHO U
Be/IMUMHA TMPSIMOTO MAarHUTHOTO TIOTOKAa CTaHeT Oosiblile BeJWYUHbI 0OpaTHOTrO
MarHMTHOTO TIOTOKa, B pe3yJbTaTe 4ero B MarHuTompoBoge YT cymmapHbIU
MaTHUTHBIN TIOTOK y>Ke He OyZieT paBeH HYJIIO.

Bo3HMKIIMI CyMMapHbIA MarHUTHBIN NTOTOK UHAYKTHUPYeT 3JIEKTPUYECKUN TOK
BO BTOPHUYHOM OOMOTKe, KOTODbIM TPOXOAs uepe3 MarHUTO3JIeKTpUUeckoe pere
MPUBOJUT ero B paboTy, a OHO, B CBOIO Ouepe/ib, Pa3MbIKaeT TMO/IBUKHbIE KOHTAKThI
OTKJItOYasl 3/IeKTPUYECKYIO Lellb.

YCTpOWCTBO 3allIMTHOTO OTK/ItOUeHus1 Aud@epeHLIMaTbLHOTO TOKAa HMeeT B
obuxo/le U [Apyrue Ha3BaHus, Harpumep, uddepeHIUaTbHbIA BbIKIHOYATE b,
aBTOMaTHUYeCKHH BBIK/IOYATe b U PepeHIMaTbHOIO TOKA, YCTPOMCTBO 3allUTHOIO
OTK/ItoueHus1. Takke B pa3/IMUHBIX JOKyMeHTax BCTPeuaroTCsl pa3Hble abOpeBUaTyphbl
JlaHHOTO ycTporcTBa, HanpuMmep, ABIT B I'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; YT B CII 256.1325800.2016; ¥30 B IIY3 1 CII 31-110-2003.
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OcHoBHBIMU XapakTepuctukaMu Y I'T ABst0TCA:

- Tunl. B 3paHuax moryT nipuMeHsatbca YT tuna «A», peardpyroiue Kak Ha
repeMeHHble, TaK Y Ha My/IbCUPYIOLHe TOKU YTeuku, uin Tumna «AC», pearupyronie
TO/IBKO Ha TlepeMeHHble TOKU yTeUKU. VICTOUHMKOM IyJIbCUPYIOLLero TOKa YTeUKU
MOTYT SIBJSITbCSI CTHpa/ibHble MALIUHBbI C PeryjasTopaMu CKOPOCTH, pery/avupyeMbie
HWCTOUYHUKHU CBETA, MePCOHA/IbHbIE KOMIIBIOTEPHI U .

- HOMHHA/JbHBIA TOK - MaKCHMalabHBIM TOK Tpu KoTopoMm YT croco6HO
JIIUTeTbHO paboTaTth, He Tepsisi CBO0 paboTocrnocobHocTh. CTaHAapTHBIMU, HarboJIee
YaCTO MCIIO/Ib3yeMbIMU 3HaUeHUsIMU HOMUHA/IbHBIX TOKOB YT, UCIO/Ib3yeMbIX B
3JIEKTPOYCTAaHOBKaX >XW/IbIX W 00I[eCTBEHHBIX 3faHui sBastoTcs: 10, 16, 25, 32, 40,
63A;

- auddepeHIMaNbHbIA TOK — MUHAMA/IbHBIM TOK YTeukH, NMpyu KoTopoM YT
Mpou3BeJieT OTK/II0UeHHe 3/1eKTpruuecKol 1emnu. AuddepeHipanbHblid TOK — 3TO OHA
W3 I/7IaBHBIX XapakTepuctuk Y IT;

- HOMHHAaJIbHOE HarpsbKeHUe — HarpsbkeHue ceTu npu KotopoM Y /1T crioco6HO
JIMUTeIbHO paboTaTh, He Tepsist CBOI0 pab0TOCIIOCOOHOCTR;

- poj, ToKa (TTOCTOSTHHBIN W/IM MIepeMeHHbIN );

- YCJIOBHBIM TOK KOPOTKOT'O 3aMbIKaHUS — TOK KOTOPBIM KDATKOBPEMEHHO MOXKET
Bbiiepkath Y/IT o MoMeHTa Moka He cpaboTaeT aBTOMaTHUeCKUN BBIK/THOUATE b,
YCTaHOBJIEHHBIN [/151 3alLATHI L[eMA OT KOPOTKOT'O 3aMbIKaHUSI.

Bri6op YT ripou3BOogUTCS 0 CAeLYIOIIUM KPUTEPUSIM:

- 110 HOMMHA/IbHOMY HAarlpsDKeHUI0 U TUMy ceTh. HoMyHa/ibHOe HarpssKeHue
YT nomkHO OBITE OOJIbIe MO0 paBHO HOMHUHATBHOMY HAIpPSDKEeHHIO 3all[HIaeMOM
uM 1ernd. [l omHodasHo# cetn Tpebyetcst aByxmomocHoe YT, anst Tpexda3sHoit
CeTU — YeTbIPeXII0/IFOCHOE;

- 110 HOMUHa/IBHOMY TOKY. CoryiacHo I1Y 3 ucrnons3oBanue Y/IT B rpynnoBbix
MVUHUSIX, He HMEIOIUX 3allUThl OT CBepPXTOKa, 0e3 JOIMOJHUTeNHHOrO arrapaTa,
obecrieurBaroIIero 3Ty 3alluTy He AoryckaeTcs. U3 atoro ciexayert, uto nepen YT
JIOJDKeH CTOSITh aBTOMaTHMUeCKWi BbIK/IOUaTelb WM [IPYroM ammapar C (yHKiuei
3al[UThl OT CBEPXTOKA, IT0 TOKY KOTOPOT0 He0OX0AUMO BhIOMpaTh HOMHUHA/ILHBIN TOK
YAT. Tlpu 3TOoM HOMUHaNbHbIM TOK YT nomkeH ObiTh OGosbllie 100 paBeH
HOMUWHa/bHOMY TOKY YCTaHOBJIEHHOTO 10 Hero arraparta 3al[yThl (aBTOMaTU4eCcKoro

BBIK/IFOUATe/Is1 WM [IPYTOro anmapara C (yHKLMel 3aluTbl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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- 1o  guddepeHimaribHoMy — TOKy.  CTaHAApPTHBIMM  BeJIMUMHAMU
muddepenipanbHoro Toka YT saenastorcs: 6, 10, 30, 100, 300, 500mA. YT
c auddepenimanbHbiM TokoM 100, 300 u 500 MA MpUMEHSIIOTCS [Jisl 3allUThI
OT TMO0KapoB, ¢ AuddepeHiMaIbHbIMU ToKamMu 6, 10, 30 MA - [/ 3allUThbI

OT MMOPpA)KEHUA Ye/IOBEKd 3JIEKTPUUECKHUM TOKOM.

cepus NpoOM3BOAUTENE

HOMWHANbHbLIA TOK \ /
\s;u 3

HanpsxeHue 50 A '* B
\2303_ 50y cxema

|an 30 WA | J NOAKNIOYEHUA
AHEDQ)EDEHuuaanbm-"""—-' - 0603Haqum;|

TOK

YCNOBHBII TOK KB% =”‘\
T™n ¥30
KHonKa «TECT» TEMMepaTypHbIA AnanasoH

(ctaHpapTHas oT -25 o +40)

1d a
Tun AC @ - QNS CUHYCOMAANnbHOro
N nepeMeHHOro Toka
14 4 Tun A - AN NYNbCUPYIOLWEro
M NOCTOAHHOIO TOKa (M ANS CUHYCOMAanb-

: HOrO NEPEMEHHOrO TOKA)

=
LEW

14 4 Tun B - ANS NOCTOAHHOrO TOKa (M
NSNS ANA CHHYCOMAANBHOIO NEPEMEHHOI0
P ———— TOKa U ANA NyNbCAPYIOLWEro NOCTOAH-
HOrO TOKA)

PucyHok 5. MapkupoBka YT

[Tpumensiemble Tunbl YT QyHKIMOHA/NIBHO [JO/DKHBI TIpeJyCcMaTpUBaTh
BO3MOJKHOCTB IPOBEPKHU X paboTocrocobHocTH, ipoBepka Y T (TecTHpoBaHMe) ISt
JKUTBIX OOBEKTOB [0/DKHA TIPOBOJUTHCS He peXXe OAHOrO pa3a B TpU MecsIia,
O YeM JO/DKHa ObITh 3amuMch B HWHCTPYKILUU T10 SKCIUTyaTallud TIPeJTIPUSTHS-

HN3rOTOBUTEJIA.
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YcranoBka YT, pAelcTBYyIOIMMX  Ha  OTK/KOUeHWe,  3arpelaeTcs
[T 3/IeKTPONIPUEMHUKOB, OTKJ/IFOUEHHWE KOTOPbIX MOJKeT TPUBECTH K OIaCHbIM
MOC/IeICTBUSIM:  CO3[AHUIO0 HEMOCPeJCTBEHHOM Yrpo3bl [Ji JKU3HU JIFOJEH,
BO3HUKHOBEHHIO B3PBIBOB, 0’KApOB U T.II.

Jljie caHUTApHO-TEXHUUECKHWX KaOWH, BAaHHBIX W [yIIIE€BbIX DPEKOMEHYeTCs
yctaHaBimuBath YT ¢ HOMUHanbHBIM Aud@epeHIMaTbHbIM OTK/IOUAKIUM TOKOM
no 10 MA, e [l HUX BbIJie/leHAa OT/e/bHas JIMHUS, B OCTa/IbHbIX C/Iydasx,
HarpuMep, MpU NPUMEHEeHWW OJHOW JMHWM [/Is1 CAHUTAPHO-TEeXHWUYECKOW KabWHBI,
KYXHU U KOpU/JI0pa, ciiefyeT npuMeHsTh Y AT ¢ HomMuHanbHBIM AuddepeHIiaabHbIM
OTKJIFOUAIOLLIUM TOKOM 710 30 MA.

Inst omgHOKBapTHUPHBIX AomMoB YT ¢ HOMUHanbHBIM AuddepeHIMaTbHBIM
OTKJIFOYAroLUM TOKOM 10 30 MA peKoMeHAyeTCs TpefyCMaTpuBaTh [Jisl TPYIIIOBbIX
JIVHUW, TIMTAKOIUX IITerce/bHbIe DPO3ETKW BHYTPU [OMa, BKJIIOYas MO/BasIbI,
BCTPOEHHbIe Y TIPUCTPOEHHbIe rapaku, a TaKKe B TPYIMIOBBLIX CeTAX, NUTAOLLIUX
BaHHbIe KOMHATHI, yLlIeBble U cayHbl. /11 yCcTaHaB/IMBaeMbIX CHApYy KU LITeICe/IbHbIX
po3eToK ycraHoBka YT ¢ HoMUHa/ibHBIM AuddepeHIMaIbHBIM OTK/IHOUALOIUM
TOKOM J10 30 MA obs3aTe/ibHa.

B 3paHuax MoryT npuMeHATbC Y30 Tuma «A», pearupyroliye Kak Ha
repeMeHHbIe, TaK ¥ Ha My/IbCUPYIOLLIYe TOKU MOBPeXXJeHrH, Ui «AC», pearupyroiiue
TOJIKO Ha TlepeMeHHbIe TOKH YTEeUKH.

Kak BuaHO u3 KoHCTpyKumu YT (eciv peub ujieT He 0 KOMOMHUPOBAHHOM
yCTpPOWCTBE) B HEM OTCYTCTBYeT 3alljUTa OT CBEPXTOKOB U TIpU /000N cxeme ero
TOJK/IFOUEeHUsT  JIO/DKHa ~ ObITh  TIpeflycMOTpeHa  obsi3aTenbHas ~ yCTaHOBKA
aBTOMAaTUUeCKOTO BBIK/TIOUATe/Isl, /1JIs1 3al[UThl, KaK CaMou ceTH, Tak U YT oT TOKOB
rieperpy3Ku U KOPOTKOr'O 3aMbIKaHUS.

Taxxe HeoOxoguma Tepuojuueckass rpoBepka pabotocnocobHoctu Y/T.
Crangapramu [7, 8] ycraHoB/ieHO TpeboBaHMe TI0 HAJMUMIO YCTPOMCTBA MPOBEPKU
paborocrniocobHocTr YT (kHOTKM). [TpoBepka paboToCIIOCOOHOCTH OCYIIeCTB/ISeTCS
HaxxaTteM KHONKU « TECT». IIpu ee Haxxatuu B YT UCKyCCTBEHHO CO3[aeTCsl TOK

YTeUKH, 4TO JOJDKHO IPUBECTHU K OTK/IrOUeHuo Y /IT.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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Y cTpoiicTBa 3alUThI 0T AYroBoro npodos wiu uckpenus (Y3/I1)
IlyroBoit mpoboii WM HMCKpeHHWe — OAWH W3 aBapUMHBIX I10>KApOOMACHBIX
PEXXHUMOB B 3JIEKTPOCEeTSX.

B omivurve OT KOpPOTKUX 3aMblKaHWW, BO3HUKAIOIIMM TPU HUCKPOBBIX
Y YTOBBIX pa3psifiaX TOK, OrPAaHUUUBAETCS COMPOTUB/IEHWEM HAarpy3kKu, Ha KOTOPbIU
He pearpyroT aBTOMaTUUeCKUe BbIK/IFOUaTe/d, HO 3a CUeT JJINTeJIbHOTO BpEMeHU ero
MPOTeKaHUsi, MOXKeT MPOUCXOIUThL BOCIVIAMEeHeHMe U30JISILIUU TIPOBO/A.

OpHoli W3 TJIaBHBIX TIPUYMH HCKPEeHWs $IBJIsIeTCS OoJIbIlioe TepexofHoe
coripotuBieHre (BIIC), B obuxoze Ha3biBaeMoOe TaKKe «IIJIOXMM KOHTaKTOM».
[Ipu BIIC Ha mepexojie 3/IeKTPUUECKOTO TOKa C OAHOIO MPOBOJHWKA Ha JpYyrou
oOpa3syeTrcsi mociefoBaTe/ibHasi WM TiapajuiefibHasi 3/eKTpUueckas Ayra Mexay
MPOBOZ,AMY W/TU KOHTAKTaMHU.

BIIC yacTo Bo3HUMKaeT BC/ieCTBHE Je(eKTOB U MOBPeX/eHUM, MPOX3011Ie/IITNX
TIpU 3KCIUTyaTaluu obopyaoBanusi. Harmpumep:

- TIOBPEXXJEeHUs W30JIALMU Kabesiss TBO3[ASMM, IIyPyINaMH, 3aXKUMaMU WU
NPy MeXaHWUUeCKOM BO3/IeUCTBUU [IPYTUMU MIPeIMeTaMu;

- TIOBPEXKJeHUS M30JIS[UN Kabesteli TphI3yHaMHy U IOMaIllHUMU YKUBOTHBIMU;

- 3710M Kabens (TipoBozia) mpy U3rubax WM TP MOCTOSHHBIX MeXaHUJYeCKUX
BO3/IeHICTBUSIX;

- CTapeHWe HW30JISALUM, MOBPEXIEeHUs] OT BO3JEWCTBUSI TeMIlepaTypbl, BJarw,
JIPYTUX pa3pyliatoimx (hakTopoB;

- yXyAllleHWe KOHTaKTa M3-3a OcCyiabyieHusi 3a)KUMOB, CTapeHUs] U OKHCJIeHHs
TPOBOZIOB U T.J.

B ToBpeXAEHHOM >KHe BO3HUKAeT MaJsibli 3a30p, MpoOWBaeMbli pabounm
HarpsbkeHHeM, TI03TOMY TOK 10 TaKOMY KabesTto Mpo/io/KaeT MpoTeKaTb, U OCTAETCs
6/1M30K K HOMHHAJbHOMY 3HAueHWI0, a 3HAUMT, aBTOMaTUUeCKUM BBIK/IHOUATe b

Ha Hero He pearupyer.
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l
b - b

Ocnabnernpin Mexanudeckoe MNepenasnesHbii HenonHoueHHbBIA
KOHTAKT AOBPEXOEHHE xabens KOHTAKT
rabena

50 &

Jedenr MospexaeHne Mexanuueckoe MospexaeHue CrpyTRa meas 1
wabena IPBIZYHAMM NOBpEMAEHHE WK CTapeHne ANOMAHWI
HIONALMK WIONAUMK

PucyHok 6. Bo3MO>KHbIe TPUUYMHBI UCKPEHUS B 37IEKTPONPOBO/IKE

B 3a3ope BO3HMKaeT AYroBOM pas3psifi, COMPOBOXAANOLIUUCSI WUHTEHCHUBHBIM
BbIZIeJIEHHEM Tell/la, YTO TIPUBOJUT K JajbHeUIleMy pa3pylieHHI0 W30/ Kabess
Y ero BO3rOpaHuIo.

[Tpu 60/1BI1IOM TepeX0IHOM COMPOTUBJIEHUU BO3HUKAET MTPOIIeCC LIUK/TUUYeCKOTO
oOpa3oBaHUs U TallleHWsl 3/IeKTPUUeCKOW [yrd, TPOUCXOJUT 3HAuuTelbHOe U
JTMTe/TbHOE BhIZIeJIeHUe TeIVIOBOM SHepruu. BO3HUKAIOT [yIUTeNbHbIE U YCTOWUYMBbIE
TETUIOBble PEKUMbI PabOThI 37EKTPUUYECKUX Iierei, BC/Ie[CTBHE Uero ITPOUCXOZUT
pa3pylilieHre W30JISLIMU U 3al[UTHBIX 000/10UeK, a TaKXKe MoC/Ie/lyiollee BO3ropaHue.

[To mexaHW3My BO3HHUKHOBEHMS, DAa3/MYalOT MOC/Ie[0BaTeNbHbIA JyTrOBOMK

ripo6oii, lapasuiesbHbINA AyroBoi poOoi 1 AyroBoi mpoboii Ha 3eMITto.

L (nMHuA)
HAIPY3KA
N (HeWTpans) 1
N
PE (3azemneHue) :

PucyHok 7. MexaHW3M BO3HUKHOBEHMS IyTOBBIX TPOO0eB
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[Tox mocnenoBaTe/bHBIM AYTOBBIM TIPOO0OEM TIOHMMAeTCsl 3J1eKTpUUeCKuit
rpo6oi M30/AMY (UM BO3ZAYIIHOTO TMPOMEXKYTKA), TIPU KOTOPOM TOK MPOTEKaeT
yepe3 Harpysky Iemnu, 3amuigaemort Y3/III. ITocieqoBate/bHbIA JyroBOU MPOOOI
BO3HUKAET, MPeXK/e BCero, B pe3yJbTaTe MOBPEeK/eHUs MPOBO/A WM MOTEPU KOHTAKTa
B TOC/€[]0BaTe/IbHOCTH C Harpy3kou. B 3TUX cjiyuasix, BeTMUMHaA TOKa MeHbIlle, YeM
pabounii TOK, ¥  aBTOMaTUUeCKWe  BBIK/IIOUATeIM WIA  BBIK/IHOUATEeH
muddepeHIIMATEHOTO TOKA He CIIOCOOHBI OMpeZie/IiTh HEMCTIIPAaBHOCTh M OTKJTIOUHUTh
3alYIaeMYIO 1[eTlb.

[TapanienbHBIA AyroBoi Mpo0OOoi - 3TO TTPOOOM, MPU KOTOPOM TOK ITPOTEKaeT
MeX1y aKTUBHbIMKA TIPOBOJHMKAMMU, Tapa/ule/lbHO 1jenu Harpy3ku. [Ipoboii
COTIPOBOXK/IAeTCs TIOSIBJIEHUEM 3JIeKTPUUeCKON AyTrH, CrocoOCTBYHOIeN 3aMbIKaHUIO
MPOBOAHUKOB. Be/nvunHa TOKa Mpy Tapasie/ibHOM Tpoboe omnpejessieTcsl MOJHBIM
COMpOTHB/IEHUEM 1ieMU. B 3aBUCMMOCTH OT TOro, KAaKOM HOMMWHA/bHBIM TOK HMMeeT
aBTOMAaTUUeCKUW BBIK/IOYATe/b, TPOUCXOJUT (WIA He MPOUCXOAUT) OTK/IOUEeHUEe
teri. [lpyu 3arpybsieHHOW ycTaBKe TOKa cpabaTblBaHWS aBTOMAaTHUeCKOTO
BBIKJ/TFOUATe/Is1 OTK/IFOUEeHHE LeTTH MTPOUCXOIUT C 3aeP>KKOM.

IyroBotii mpo6oii Ha 3eMJTI0 — 3TO TIPOOOH, MPY KOTOPOM TOK TIPOTEKaeT MeXXIY
aKTUBHBIM MPOBOJAHUKOM U 3eMJieil B pe3y/bTaTe 3aMblKaHUs ()a3HOrO MPOBOJHUKA
Ha 3eMJII0 WM Ha 3JIeMeHT 3/IeKTPUUYEeCKH CBSI3aHHBIN C 3eMJIei.

YcTpoiicTBo 3amuThl oT Ayrooro rmpobost (Y3/I1) — HOBbIM K/acc arrapaToB
3alUThl 37€KTPUYECKON CeTH, MpeJHa3HaueHHbIM, B OTIMYMe OT [PYTrMX BHU/OB
37IEKTPUUYECKUX 3all[UT, UCK/IIOUUTENBHO [/l TIpeAYNpeXXIeHUs] U MNpe0TBpallleHUst
T0>KapOB, BO3HUKAIOI[MX U3-3a AYTOBOT0 TTP000s (MCKpPeHUst).

HekoTopbiMU pa3pabOTUMKaMM 3TUX U3Ze/Ui MPUMEHSIeTCSl TakKe TepPMUH

«yCTPOMCTBO 3alUThI OT UCKpeHus» (Y 3Uc).
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PucyHok 8. TIpumephbl yCTPONCTB 3all{UThI OT AYTOBOrO MTPOO0S pa3/IMUHBIX
TIPOU3BOJUTEIIEN

Y3411 HOCUT UCK/TFOUUTE/IBHO TIPOTHUBOIIOXKAPHOE Ha3HaueHUe.

OcHoBHOM  3azauer Y3[Il  gBaseTcs  CBOEBPEMEHHO  PacIiO3HATh
BO3HUMKHOBEHHE [10’)KapOOIaCHOIO0 MCKPEeHUs] U  OTK/IIOUWTH  3allylliaeMyro
37IeKTPUYECKYHO L{ellb.

Y3l CKOHCTPYMPOBAaHO Tak, UTOOBI OIpeAeNUThb II0SIBJIEHHEe JAYTOBOTO
(MCKpOBOro) paspsiia U TpepBaTb KOHTYp ellé repej TeM, KaK SHEpPrus B MecCTe
HEHCIIPaBHOCTH JOCTUTHET 3HaUeHUM, BeYLUX K BOSHUKHOBEHUIO NT0XKapa.

Y3AIT obecrieuriBaeT aBTOMAaTUYECKYI [JUArHOCTUKY KOHTPOMPYEMOM
3/IeKTPUYeCKON 11eNy W TP BO3HUKHOBEHUM WCKDEHUsI OTK/IouaeT eé oT obiiei
MUATAOLEN CeTH.

Takum o0pa3oMm, Lje/ib IPUMeHeHHsl TUX YCTPOMCTB — 3TO TpeAyIpexaeHue
110KapoB, BO3HUKAKOIMX B IOMELeHUAX, 3[aHUAX U COOPYKEeHHAX M0 IpUUYUHe
HEMCIPaBHOCTHU 3/1eKTPO0OOpYI0BaHMsI, TIPOSIBJISIOIIENCS B BHU/le [yrOBOrO MpoOos

(uckpeHwus).
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BonbimHeTBo  Y3/I1  MCMoO/B3yIOT CXO)KMEe TPUHLUIBI  0OHApy’KeHust
M0KapooIacHOT0 HWCKPEeHUs1 B CeTU. YCTPOWMCTBO aHaaUM3UpPyeT COBOKYITHOCThb
rapamMeTpoB TOKAa W HarpsyKeHWs CeTH, XapaKTepHbIX [Ji WCKPEeHUs: BeJIMUUHY,
(dopMy, MOMSIPHOCTb, MPOJIOJIKUTENBHOCTh M TEMI CJIeJOBaHUS CKAYKOB. JTU CKauKH
U parT nHdopMaluio, odpabaTeiBaeMyr0 MO/y/ileM 00pabOTKHA CHUTHA/IOB B COCTaBe
Y3I1. BeivunHa MoJIlyueHHOr0 CUTHaja CpaBHMBAETCS C 3a/laHHbIM 3HaueHueM U
MPY KaXJOM TMPEeBbILLIEHUH 3TOr0 3HAauYeHHWs I0JaeTCsi UMITY/IbC PEeruCTpUpyeMblv
HakoruresieM. [Ipy JOCTWKeHWU B HAKOIUTesle YCTAaHOBJIEHHOIO YMUC/Ia UMITY/IbCOB
3a[JaHHOTO YPOBHSI MOAPsAJ (POPMUPYETCSl CUTHaJI, OTK/IFOUAIOLIUM 3allyIaeMyo
JIMHUIO.

BaxxHon xapakrepuctukon Y3II, sBisgeTcs mnomMexo3allylleHHOCTb, T.e.
OTCYTCTBUE HeXejlaTelbHbIX (JIOXKHBIX) cpabaThiBaHU TIpU  BK/IHOUEHHWH B
3alUIIaeMyt0 1[eTlh Pa3/InUHbIX 3/IeKTPOIIPUOOpPOB, HarlpruMeD, TbIecoca, NCTOUHHKA
MWATaHWs C 37eKTPOHHOM KOMMYyTaljMel, JBUraTesss KOHJEHCAaTOPHOIO IIyCKa,
3JIEKTPOHHBIX PEryasSTOPOB (TUPUCTOPHOIO THUIA) CH/bI CBeTa, (hyOpecLieHTHbIX U
rajioreHOBBIX JIaMIl, @ TaKKe «HOPMAa/IbHO WCKPSAIIUX» PYUHBIX 371eKTPOOLITOBBIX
WHCTPYMEHTOB C ABUraTe/sIMU KOJUIEKTOPHOI'O THIlA UCKPEeHMe B KOTOPBIX SIBJISIETCS
JIOTIyCTUMBIM, Harlpumep Jpesib.

CTOUT OTMETUTB, UTO OTZe/IbHble 3/IeKTPUYeCcKue yCTPOMCTBA CaMH MOTYT
reHepUpoBaTh BBICOKOUYACTOTHbIE W CpeJHEeuacTOTHbIE TIOMeXH, KOTOpble OyayT
pacriosHaBatbcs  Y3/[II Kak MCTOYHMK HWCKpeHUsa. Hanpumep, THUPUCTOpPHBIE
peryiaropbl ¢ (a3oBbIM yrpaB/ieHHeM 0e3 TOMeXOMo/aB/sIoNMX (QUIbTPOB;
pa3/iMuHble YCTPOMCTBA, F'eHepUPYIOLIe BbICOKOUACTOTHBIE TTIOMEXM MOBBILIEHHOTO
YPOBH{, CYILI|eCTBeHHO IIpeBbIllIalolie HOPMbI Ha IoMexosmuccuro. IIpu Hamuumu
TepeurcieHHbIX YCTPOMCTB, IPUXOAUTCS JIMOO OTKAa3bIiBaThCsl OT TipuMeHeHust Y 3/T11,
yBeJIMUMBasi PUCKU BO3rOpaHUM OT MCKpeHWs, b0 oTkmouats Y3[I1 Ha Bpems
WCII0/Ib30BaHUs YCTPOMCTB, SB/SIOLIUXCS TeHepaTopaMd BBICOKOYACTOTHBIX U
CpeJHeuaCTOTHBIX [TOMeX.

OcHoBHBIMU XapakTepuctukamu Y 3111 sBsitOTCA:

- HOMUHAJBHBIA TOK — MaKCHUMaJ/IbHbIM TOK TIpW KoTopoM Y3/II criocoOHO
JIMUTE/IbHO paboTaTth, He Tepsisi CBO0 paboTocriocobHOCTh. B 0CHOBHOM BBITTyCKatOTCSI
B MMSITH MOAUGDUKALIMSIX, B 3aBUCMMOCTH OT HOMMHA/ILHOTO TOKa: 16, 25, 32, 40, 63A;

- HOMHMHA/IbHOE HarpsbkeHWe — HalpsbkeHue ceTd mpu KotopoMm Y 3/I1

CII0COOHO JITMTE/IbHO PaboTaTh, He Tepsist CBOI0 pab0TOCIIOCOOHOCTR;
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- YCJIOBHBIM TOK KOPOTKOI'O 3aMbIKaHUSI — TOK KOTOPbIM KPAaTKOBPEMEHHO MOXKET
BbiZiep>kaTh ¥ 3/II1T 10 MOMeHTa IoKa He cpaboTaeT aBTOMaTHUECKH BHIK/TOUATe/Tb,

yCTaHOBHEHHbIﬁ AJIA 3dlIWUTHBI LeIMK OT KOPOTKOI'O 3aMbIKdHMS.
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1 — u3roToBUTE/b; 2 — MOJIe/b; 3 — HOMHUHA/IbHOE HampsbkeHHe; 4 — 4acToTa; 5 — HOMUHaIbHbBIN
TOK; 6 — yC/JIOBHBIM TOK KOPOTKOT'O 3aMbIKaHUS; 7 — CXeMa MOJK/IIoueHust; 8 — cxeMa WHUKaLU1

COCTOSTHUS TprOopa

Pucynok 9. [Ipumep mapkupoBku Y3 /11

Bri6op Y 3/AI1 pou3BOAXTCS 10 CJIeAYIOIIUM KPUTEPUSIM:

- TI0 HOMMHa/IbHOMY HanpsbkeHuto. HomuHansHoe HanpspkeHve Y 311 nomkHO
ObITH OOJIBITIE MO0 paBHO HOMHUHATBHOMY HaIpPsHKEHUIO 3allIaeMOou UM 1Ie;

- 0 HOMMHa/JbHOMY TOKYy. Y3/IIIl He 3amuinaer >371eKTPUYECKYH CeTb
OT Ieperpy3Ky U TOKOB KOPOTKOr0 3aMbIkaHus. [1oatomy nepes Y3111 fo/mkeH CTOSTh
aBTOMAaTUUeCKUW BBIK/IOUATe/lb WIW JAPYyrod anmapaT ¢ (YHKIUeW 3aljuThbl
OT CBEepXTOKa IO TOKY KOTOPOro HeoOX0ZuMO BbIOMpaTh HOMHHa/IbHBIA TOK Y 3/IT1.
[Ipy sTOM HOMHUHaNbHBIM TOK Y3/Il pomkeH ObITh Oosbille /MO0 paBeH
HOMHHA/IBHOMY TOKY yCTaHOBJIEHHOT'O /0 HETO anrapaTa 3aluThl (aBTOMaTHYeCKOro
BBIK/IFOUATe/Is1 WU JIPYTOro anrapara C (QyHKIMel 3aluThl 0T CBePXTOKa).

Taxoke mipu BeiOOpe Y3/I1 ciiegyer 06paTUTh BHUMaHWe Ha Haauuve (QyHKIAN
MpoBepku paboTocrocobHOCTH ycTpoiicTBa. HeKoTopble MPOM3BO/IUTENM OCHAI[AI0T
Y3411 kHONKOW TIPOBEPKH, OT/e/bHble MPOU3BOJAUTENTN B KOMILIEKTE C YCTPOWCTBOM

IMOCTaB/IAKOT CpeACTBO KOHTPOJ/IA B BHIAE aBTOHOMHOM BUJIKH, HOBBOJ’[HIOH.[EI\/JI


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HMMHUTHUDPOBATL HCKPOBLI€ pa3pdibl, U TdKUM O6p&30M OCyIIECTBJ/IATE KOHTPOJIb
d)yHKL[I/IOHI/IpOBaHI/IH n3ae/nanusa M oripeaejieHrue 30HbI €ero ,Z[EflCTBHH, UTO 4BJIAeTCA

HEeCOMHEHHBIM MPeUMYILeCTBOM TaKUX armapaToB.

Pucynok 10.I1pumep Y311 B KOMILIEKTe CO CpeCTBOM KOHTPOJISI 30HbI
(YHKLIMOHMPOBAHUS

YcranoBka Y3/II1 B rpymnroBbIX CeTSIX IMUTAHUS CUCTEM TPOTHMBOIOKApPHOMU
3alUThl U B 3/IEKTPOYCTAHOBKAaX MeAULIMHCKOIO Ha3HaueHus, I10JJep’KUBArOIUX
JKU3HeesITe/IbHOCTh 00J/IbHBIX, He [[OMyCKaeTCsl.

Y3OI1 sBnsieTcs emje OAHWM BHJIOM 3all[UThl 3/€KTPUUECKUX llerei.
OHo He 3ameHsieT co00i1 [pyrue armaparhl 3allldThl U He OTMeHsieT Heo0X0JuMOoCTH
MPUMEHEeHUs B 3/IeKTPUUeCKUX LIeMsiX aBTOMaTUUeCKUX BBIK/IOUaTe/ield U yCTPOUCTB
3allIUTHOTO OTK/toueHus AuddepeHIMaIbHOIO TOKA.

Y311 pekoMeHAyeTCSl yCTaHAaB/IWBaTb B OT/JEIbHbIX TPYMIOBbIX JIMHUIX
MATaHUS OCBEIleHUS U IITerCe/IbHbIX PO3eTOK MOCJ/Ie APYTUX arnrnaparoB 3auuThl (AB,
YAOT).

YcranoBka Y 3/II1 3amnpeliiaeTcst B TMHUSIX CUCTEM TTPOTHMBOMOXKAaPHOM 3allUThI,
a TakKe 3JIKTPOIPUEMHHUKOB, OTKJ/IFOUeHHe KOTOPbIX MOXKeT IPUBEeCTU K ONaCHBbIM
MOC/e[ICTBUSIM:  CO3/JaHUI0  HEMOCPeJCTBEHHOW Yrpo3bl 11 JKWU3HU JIHOJEeH,

BO3HHUKHOBEHHIO B3PBIBOB, IT0KAPOB U T.[.
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Y cTpouicTBa 3aiMThI OT NepeHanpsbkeHusi cetu (Y 3I1)

[Tepernazibl HaNpsKeHUs] B 37IEKTPUYECKOU CETH SBJISIFOTCSA OJHOM U3 OCHOBHBIX
MPUUKH BBIXOJ@a U3 CTPOS 3/eKTPUUYECKUX TPUOOPOB, MPUBOASIIUX B OT/eTbHBIX
ciyuasix K noxapy. Oco0GeHHO OCTpO BOMpOC 3alUTHI  3J/IeKTPONPHUOOPOB
OT TIepernajoB HampsDKeHUsT CTOUT B >KU/IbIX MHOTOKBAapTHUPHBIX [JOMax CTapou
MOCTPOMKU, a TaK K€ YAaCTHBIX JKWJIBIX JOMaxX MOJK/IHOUYEHHBbIX K CTapbiM JIMHUSIM
s/1eKTporepezay.

Y CTpoUCTBO 3alUTHI OT MepeHanps>KeHUs: UK PeJie HallpsyKeHUs — 3TO anrapaT
3allUThI, OCYILECTB/SIOIIUA HeNpepbIBHbIM KOHTPO/Ib BeJMUMHBI HarpsyKeHUs!
MUTAIOLLeN CeTu C Lenbio obecrieueHUs] OTK/IFOUEHHs Harpy3Kd B Cjydae BBIXOZa

3HAU€HUS HAlIpAKEeHHA 3d YCTAHOBJIEHHbIE TTPHUEJIbI.

o;' ..‘I
2308 500y 53, () =
Uy 'O_JI
&
e @

Pucynok 11. ITpumepbl yCTPOMCTB 3all[UThI OT MepeHanps>KeHUsl pa3/inuyHbIX
TPOU3BOIUTEJIEU

HasHauenne Y3I1 3akiaiouaercs B 3aldre  37eKTpoobOopyAoBaHUs
OT IeperazioB HaTlpSDKeHWs CeTU KOTOPble MOT'YT BO3HUKHYTH B C/1eZICTBHE PA3/IMYHBIX
(hakTOpOB TaKMX KaK 00pPBIB HYJISI, lepeKoc ¢a3 u T.[.

Kak mpaBuno, Y3II cocTouT u3 [ABYX OCHOBHBIX OJIOKOB: HW3MepUTEIbHOTO
Y UCIIOJTHUTEeJILHOTO.

[Mlpu mnomaue Ha Y/[II HampspkeHUs: U3MepUTebHBIM O/I0K ompefesseT
ero BeJMUMHYy. EC/iM u3MepeHHOe 3HaueHre HarlpsyKeHUs! 3JIEKTPOCETH He BBIXOJUT 3a
YCTAHOBJ/IEHHBIN B HACTPOMKaX [AWara30H 3HaueHUi W3MepHUTeNbHbIN OJI0K Tofaer
CUTHA/T Ha WCIIOJIHUTE/bHbIN 610K (pesie) KOTOPBI 3aMbIKaeT CHJIOBOW KOHTAKT,

BK/THOUad TeéM CaMbIM HAIr'DY3KY B CEThb.


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/
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Takum obpazom, YII ocyliiecTB/sieT HelpepbIBHbIM KOHTPOJIb HaIPSKEeHHs
3MeKTpoceTu. B ciyuae CHWXKeHUsI HampsDKeHHsS HWXKe YCTaHOBJEHHOrO Mopora
VTV TIOBBIILIEHUS BbIIIe YCTAaHOB/IEHHOTO B HACTPOMKAX TTOPOTa U3MePUTe/TbHBIN 010K
MrHOBEHHO TMOJAeT CUTrHa/l Ha WCIOJHUTE/NbHBIM MexaHu3M (pesie) KOTOPbIU
OTK/IFOUaeT 3JeKTPOYCTaHOBKY OT ceTW. [locme BOCCTaHOBJIEHWS 3HauyeHUs
HalpsDKeHUs1 10 JOMyCTUMOrO  3HaueHus, U3MepuTenbHbIM O/0K  yepe3
YCTAQHOBJIEHHYI0 B  HAaCTpPOWKax  BbIJEPXKKY BpeMeHU [0JaeT  CUTHal
Ha WCIOJIHATE/IbHBIA MeXaHU3M, KOTOPbIM BHOBb BK/IFOUaeT Harpy3Ky.

Cyl11eCTBYIOT CIeAYOIIME TUTIbI peJie HalpsKeHUM:

-TI0 THUITy 3JIeKTpOCeTH: olHO(a3Hble U Tpex(a3Hble;

-10 criocoby yCTaHOBKH: CTallMOHapHbIe 1 TiepeHOCHbIe. [Ipu ycraHoBke Y 3I1
BO BBOJHOM D3JIeKTPOIIUTKe 0bOecrieunMBaeTCsl 3allliTa BCeM 371eKTPOCeTH U BCeX
3/IeKTPOIIPHUOOPOB, TIOAK/IIOUeHHBIX K Hell. [TepeHocHble Y 3II rpuMeHSIOTCS, KOra
ero yCTaHOBKaA B IIUTKe 3aTpyAHeHa UM Heobxoaumo obecrieuuTh 0coOble HACTPOUKHU
TI0 HaTIPSDKEHUIO CeTH [ijisi KOHKPEeTHOTO 3/1eKTPo0b0py10BaHuSI.

B HacTosiee Bpemsi CyIIeCTBYIOT YCTPOMCTBA 3allJUThI OT MepeHarpssKeHUsl C
KOMOWHMPOBAaHHOW 3all[UTON, TaK Ha3bIBaeMble BOJIbT-aMIlepHbIe pejie, KOTOphle
KOHTPOJIMPYROT KPOMe HarpsUKeHUs! CeTH, ellle M TOK B CEeTH, 3allMIlas TeM CaMbIM
CeTb, KaK OT TMepernajZioB HampsoKeHUsl, TaK U OT Meperpysku, T.e. JOIOJHUTEbHO
BBITIO/THSIET (DYHKILIWIO OTPaHUUNTE/ISI MOII[HOCTH.

Heob6xo1Mo 3HaTh, YTO BOJIbT-aMITIEPHOE pejie He o0ecrieurBaeT 3alUTy CeTH
OT KODOTKOTO 3aMbIKaHUSI W He MOKeT 3aMeHUTh C0o00l aBTOMaTUUeCKU
BBIK/TFOUATe/Ib.

BaxxHout xapakrepuctukou Y 311 sBisieTcss HOMUHAIBHBIU TOK.

HomuHanbHBIM TOK — 3TO TOK, KOTOpbId ¥Y3II criocobHO mpomyckath yepe3s
cebsi B TeueHue AJTUTETLHOTO BpeMEHU COXPaHsis PH 3TOM CBOIO PaboTOCTIOCOOHOCTb.
CraHgapTHbIMU, Havbosiee pacrpoOCTpaHeHHbIMH 3HAaUeHUSIMH HOMHHAIBLHOTO TOKa
Y3II saensrorcs: 10; 16; 25; 32; 40; 50; 63 A.

HomuHanbheii ToK Y311 onpefensieTcs 1Mo CyMMapHOMY TOKY Harpy3Kd WU
MOII[HOCTH BCEX 3/IeEKTPONPUOOPOB, MOJKIF0YaeMbIX B 3all[UII[aeMYIO CeTb.

[ToyunB paccunMTaHHOe 3HAUueHWe TOKa, BbIOMpaemM Y3II c¢ Ommkaimmm
O0/bILIMM CTaHJaPTHBIM 3HaUeHreM HOMWHAJ/IBHOTO TOKa.

Heobxoaumo yuuthiBaTh, uTo Y3I1 He 3amuiiaeT 37eKTPOCeTb OT TOKOB
Teperpy3kd M TOKa KOPOTKOTO 3aMblKaHHs, TM03TomMy camo Y3Il A0o/mKHO ObITh

3dllIUIIEHO OT HUX YCTdHOBJ/IEHHBIM II0C/IEAOBATE/IBHO C HHM dBTOMATHUYE€CKHUM
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BbIK/TFOUaTesieM. [103ToMy HOMUHAIBHBINA TOK Y 3I1 He06X0 MO TIPUHUMATL UCXO/S
Y3 HOMHUHA/bHOIO TOKAa aBTOMAaTHMYeCKOro BBIK/IOYaTesist. IIpy 3TOM HOMUHaIbHBINA
ToK ¥Y3Il momkeH ObITh OOMbllle WM PaBeH HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO
[l0 Hero aBTOMaTU4YeCKOoro BbIK/IHOYaTesis.

Y 3II MoryT MeTh HeCKOJIbKO HaCTPOeK:

- ycTtaHoBKa mopora cpabartbiBanus Y3II 1Mo MakKCHMaabHOMY 3HAueHHIO
HarpspkeHusi (Umax) - ycTaHaB/lIMBaeT MaKCHMaJbHO [OMyCTUMOE 3HaueHHe
HarpspKeHUsl 3JIeKTPOCeTH, TIpeBbIlIeHVMe KOTOPOro IIpuBeJeT K OTK/IFOUeHUIO
Harpysku;

- ycraHoBKa mnopora cpabatbiBanuss Y3Il 1Mo MUHUMAaJbHOMY 3HAueHUIO
HaripspkeHus: (Umin) - ycraHaB/ivMBaeT MHHHMMA/JbHO [IONyCTUMOE 3HauyeHHue
HarpsDKeHUs1 3JIeKTPOCEeTH, CHIDKeHMe HalpsDKeHUs HIDKe [IaHHOrO 3HauyeHus
TIpUBeJeT K OTK/IFOYEHUIO Harpys3Ky;

- yCTaHOBKa BpeMeHU 3a/iep)KKU BKJIIOUeHUs — Bpemsd, uepe3 Kotopoe Y3II,
T10C/1e OTKJ/IFOUEeHUs Harpy3KHU, IIOBTOPHO ee BK/IFOUUT IIPY BOCCTAHOB/IEHUU 3HaUeHUs
HalpspKeHUs1 CeTU B YCTAHOBJIEHHBIX IipeZiesiaX. BpeMms 3ajepXKU BKJIIOUeHUS
3/1eKTPONPHOOPOB BbIOMPAeTCsi B COOTBETCTBUM C PYKOBOZCTBOM I10 3KCIITyaTallvu.

Minzcarop Y ¥ wap
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PucyHnok 12. TIpuMep MapKUpOBKH yCTPOUCTBA 3aIUThI OT TlepeHarpsykeHus (peie
HarpspKeHus1)
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KonuuecTBo U criocoObl HACTPOWKH MOT'YT ObITh pa3/IMuHbI Jijisi Pa3HBIX TUIIOB
Y3I1. O6wuHO, HacTpoiika Y3I1 ocyilecTBiseTcss C TIOMOIIbIO TTOBOPOTHBIX
peryJupoBOYHBIX PyYeK.

CpaBHeHMe arrapaToB 3allfUTbl 3/J€KTPUUECKOW CeTH IO OTK/I0Yarollen
CrIocoO6HOCTH

PaccMoTpuM pa3HUIly B paboTe M BO3MOXXHOCTSIX OTK/IFOUEHHUSI Pa3TUUHbIX
ariraparoB 3allUThl JIEKTPUYECKUX Lened. B Hacrosimee BpeMmsi, eCTb MHOIO
KOMOWHMPOBAHHBIX YCTPOUCTB 3all[UThI 37IEKTPUUECKUX CETel, T.e. COBMEIIAIIINX B
cebe HECKOBKO 3al[UTHBIX (DYHKI[UH. 3/1eCh MBI paCCMOTPUM He KOMOWMHUPOBaHHbBIE
ariraparhl 3allUThl, BBITIOHSOLINE TOJBKO OJHY (QYHKIIUIO.

[IpyuHamMy TMOXapoOB OT 3JIBKTPOYCTAHOBOK MOTYT SBJSATbCA: KOPOTKOE
3aMblKaHue, Tieperpy3ka, TOKM yTeukW, [JyroBble T1pobou  (MCKpeHUe),
riepeHaripsKeHue.

[nst  3alquThl S/IEKTPDUYECKUX CeTed, B HacCTosiljee BpeMs, SBJSIOTCS
o0si3aTesibHBIMU K npuMeHeHuto AB u Y/[T. DTu arnmaparsl 3apeKoMeHzA0Bamu cebst
KaK HaZiexkHble W 3(QdeKTHBHbIe CpeACTBA MpeAOTBpAllleHUs  T10KapoB
OT 3JIeKTPOYCTaHOBOK.

AB 3ammiaer 3/€KTPUYECKYK) CeTb OT TOKOB KOPOTKOrO 3aMbIKaHUS
Y TIeperpy30K 371eKTPUUeCKOU CeTH.

YOT 3amyinaer 3/1eKTPUYeCKYH0 CeTb OT [I0XKAapoB B pes3y/brare
BO3HUKHOBEHHS TOKOB YTEUKH.

Cnenyer OTMETUTh, UTO B HACTOsL|ee BpeMs 3alljUTy OT MHOTUX HeraTWBHBIX
(dakTopoB, BBbI3BIBAIOIIMX  BO3rOpaHUWe B  JJEeKTPUUECKUX  CeTsIX, BMeCTe
¢ npumeHeHneM AB u Y/IT, oTyacTy pelaroT OpraHu3aljMOHHBIMU MepOIIPUSTUAMU,
MPOU3BOIUMBIMU Ha 3Tare NPOeKTUPOBAHUS 3/IEKTPUUECKUX CeTel, MPU UX MOHTaXe
Y TIpM 3KCIUTyaTaluu. VIconb3yroTest Takie Mephbl, Kak 3a3eM/ieHue, yK/aaka Kabess
B Kopoba, yBe/luMUyeHWe pacCTOSIHUS MeXAy TPOBOJHUKAMH, TpUMeHeHUe
CTelMaTbHBIX COeIMHUTETbHBIX YCTPOUCTB (KJIeMMHBIX KOpPOOOK u Ap.) U T.4. s
3alUThl OT MEePerpy30K MNpPOWU3BOJAAT TPaBWIbHBIM pacueT 3/7eKTPUUYECKUX CeTeu
Y Harpy3Ku.

Opnako AB u Y/IT u3HauanbHO He ObLIW TpeAHa3HAueHbI /1J1s1 paclio3HaBaHUs
WCKpPeHUs U OTK/IIOUEeHHs L[elU B C/Iyyae ero rosiBjieHus. VICKpeHre He pacrio3HaeTCs
AB v YT, NOCKOJIBKY TP UCKPEHUM He TIPOMCXOAUT HU yBeJIMUeHue CpefHero

3Ha4Y€HU TOKA B LieMK, HH €ro yTeUkKd Hd 3eMJIHO.
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IIpy moc/mefoBaTe/IbHOM MCKPEHUM TI0/IHOE  COIPOTUB/IEHUE — «ILJIOXOrO
KOHTaKTa» yMeHbIIIaeT TOK Harpy3Ku U Jep>XUT 3TOT TOK HUKe Iopora OTK/IIOUeHUs
AB. COOTBeTCTBEHHO, 3TH CPEJCTBa 3alllUThl OT HETaTUBHOI'O JEUCTBUS BBICOKOTO
3HaueHUs] TOKa He cpabatbiBatoT. [Ipu TapasielbHOM HCKPeHWH Mexay ¢a3oi
¥ HeUTpa/bHbIM IIPOBOJOM TOK OrpPaHUYEH TO/JHBIM COMNPOTHUB/IEHUEM LieNU
u cpabatbiBanue AB 1 Y/ T 3aBUCHUT OT CTelleHU UCKPeHUs], OJJHAaKO B TIOJTHOU Mepe
He rapaHTHUPYeTCs.

CoOTBeTCTBEHHO, pellleHHe 3aflaud pacrio3HaBaHUsI UCKPeHUsI U o0ecTieueHust
3allUThI OT TI0KAPOB, BbI3BAHHBIX UCKPEHHEM, J0JDKHO 00ecrieunBaThCsi HOBBIM TUTIOM
YCTPOMCTB, ()YHKLIMOHABbHO Y TEXHUUYECKU OPUEHTUPOBAaHHBIMU Ha TaKyl 3azauy.
Takum ycrporictBoMm sBasieTcst Y 3/I1.

Y3AI1 3amumigaer 3/7eKTPUUYECKYH) CeThb OT I10XKapOOIlaCHOI'0 TPOSIBJIEHUS
JIyTOBOTO MP0o00st (MCKpEHUsI).

Eme opaauM  (dakTopoM, KOTOpPBIM MOXKET TIPUBECTHM K  TOXKapy
OT 3JIEKTPOYCTaHOBOK, SIBJIIIOTCS KOJieOaHWsI HampsDKeHUsl 3JIeKTPUUECKOW CeTH.
[IprueM, OracHOCTb MOXKET HeCTH Kak IOBbILLIEHHOe HallpsyKeHue, TaK U ITOHWKeHUe
HanpsKeHUsl.

AB, YT, Y3I1 He 3aIMIIa0T 3IeKTPUUECKYIO C€Th OT OMACHBIX KOoJle0aHMi
HanpspKeHus: CeTu. Ty 3aauy BbIirioHseT Y 311

Y311 3amuiraeT 71eKTPUUECKYI0 CeThb OT Kosie0aHW HampspkeHUsl, KOTOpPbIe

MOTYT MPUBECTU K BBIXO/y U3 CTPOsI 37IeKTPONPUOOPOB U UX BO3TOPAHUIO.

(I)yHKI.[HOHaJIbeIE BO3MOXXHOCTH AaAIIlldPdTOB 3dllIUTHBI 3/IEKTPHUYECKHX

ceTeil.
Tabnuria 2
CDYHKJ_[I/IOHaJII)HBIe BO3MOJXHOCTH aIlllaPATOB 3adIllUThI 3JIEKTPUUECKUX ceTen
Anmnapar 3aiyuThI
PR Ycrposicrso YcrpoiicTBo
ABapuHAHBIH . Y CcTpOMCTBO 3alMTHI |  3aLMTHI OT P
pexum ABTOMaTHUYeCKHI 3al{UTHI OT
auddepeHnanbHOro AyroBoOro
BbIK/TIOUaTe/1b (AB) nepeHanpsHKeHUus
Toka (YT) npobost (v3II)
(Y3A11)
He
Kopotkoe ObecneunBaer He obecrieuriBaeT He oGecrieuriBaet
3aMbIKaHHe 3aLUTY 3alUTy obecnieduBaet 3alUTy
3aUUTy
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Anmnapar 3aiuThl
Ycrpoticrso YcrpoiicTBo
ABapHHHBIN . YcTpoucTBO 3alfUTHI | 3aLUTHI OT P
P— ABTOMaTHYeCKHI 3alUTHI OT
p auddepeHHATBHOTO AyroBOro
BBIK/TIOUaTe/ b (AB) nepeHanpsHKeHus
Toka (Y/AT) npooosn (¥310)
(Y3AII)
He
OfecneunBaer He oGecrieuriBaet He oGecrieuriBaet
[Teperpy3ka N SALLT obecrieurBaet SALLT
Uty LIUTY sauTy LIUTY
He
He obGecrieuriBaeT ObecnieunBaer He obGecrieuriBaeT
YTeuka TOKa - U obecrieunBaet -
ATy LTy sauTy LTy
HdyroBoi
nipoboit He obGecrieuriBaeT He obGecrieuriBaeT Oo6ecneunBae | He obecrieunBaet
rocjesjoBare 3alUTy 3alUTy T 3aLUTYy 3aIUTy
JIbHBIN
He B nonHol Mepe
IyroBoii obecrieurBaeT 3alluTy.
ripo6oii MoskeT cpaboTaTh He o6ecnieuriBaet O6ecneunBae | He obecrieuniBaet
Trapasuie/IbHbI CJTUIIIKOM TI03/JHO 3aIUTy T 3aLUTY 3aIuTy
i (TIpu orpaHUYeHHOM
Toke K3)
He B ronHoli Mepe He B nonHoi mepe
. obecrieurBaeT 3aIluTy. obecrieunBaet
Hyrosou
nooGoit MoskeT cpaboTaTh 3aIIUTYy. O6ecnieunBae | He obecrieunBaet
Hapa NI CJIUIIKOM T03/JHO MoxeT He cpaboTaTh T 3aLUTY 3aIuTy
(TIpu orpaHUUYeHHOM (py UMITYTLCHOM
Toke K3) XapakTepe MCKPeHUs])
He
[Tepena/ipl He obGecrieuriBaeT He obGecrieuriBaeT O0ecnieunBaeT
HanpsDKeHUst 3aIUT 3allUT obecneurBaet 3alUT
p LIATY LIUTY samuTy LTy

N3 Ta6J'[I/II_[bI 2 BHUIHO, UTO HXM OJVWH W3 dIllldPpdTOB 3dlIWTHI HE 3dllUIde€T

3/IeKTPUYECKYI0 CeTb OT BCeX BO3MOXXHBIX aBapUUHBIX PeKUMOB. [s1 obecrieueHust

MaKCUMaJILHOU

armapaThl

3al[UThI

3all[UThI,

paboTaroiie  Ha

HeWCIIPaBHOCTH BHEKTPHHECKOﬁ ceTu.

obHapy>keHHe

pa3HbIX

3/IeKTPUYeCKOl CeTH 1jeslecoo0pa3HO  MCIO/b30BaTh

TIPU3HAKOB

[Tpumenenue Y31 u ¥Y3I1 He oTMeHsileT HEOOXOIUMOCTH MCTIOB30BaHUsI AB

uYIT.

TakuM o0pa3oMm, ecM pacCMOTpPeTb BapHaHT MUCIIO/b30BAaHUSI BCEX BHUOB

3alUThI 37IEKTPUUECKON CeTH OTJebHBIMU YCTPOMCTBAMU (BBIMOTHSIOLMUMU TOJIBKO
oJHY GYHKI[UIO), TO He0OXOAMMO YCTaHOBUTD YeThIPe pa3HbIX amraparta 3aiuThl: AB,
YAOT, Y3I1, Y3I1.
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B HacTosiiiee BpeMsi pacripocTpaHeHbl KOMOMHUPOBaHHbIe arapaThl 3all{UThl,
KOTOpble OO0beJUHSIIOT B OAHOM KOpPIyCe HeCKOIbKO yCTpoicTB. Hampumep,
muddepeHIMaTbHbIe aBTOMAThI, KOTOpble 00BbeAUHSIOT (PYHKLIMA aBTOMAaTAYeCKOTro
BBLIK/TFOUATEJ/ISl ¥ YCTPOMCTBA 3allyThI AuddepeHIMaabHOr0 Toka. KoMOMHUpOBaHHBIE
YCTPOMCTBA MO3BOJISIFOT ONTMMHU3UPOBATh M YIIPOCTUTh MPOEKTUPOBaHHWE U MOHTaXK
3/IeKTPUUECKUX LUTKOB.

TepMoOMHAUKATOPHI

OpHou u3 HauboJiee pacrpoCcTpaHeHHbIX TIPUYUH MO>KapoB
OT 3JIEKTPOYCTAHOBOK SIBJIAETCSI TeperpeB KOHTAKTHBIX COENUHEHWW U [IPYTUX
jieMeHTOB. [lo)kapoomacHble  peXMMbl  BO3HUKAKOT  BC/E/CTBHE  0OJIBIIOrO
MepexoJHOr0 COMPOTHBIIEHUS, @ TAK)Ke Meperpy3oK.

TepMouHVKaTOpHbIe MaTepuasabl TipeJHa3HadyeHbl JJisi BU3yalbHOTO WU
doTorpauueckoro KOHTPO/ISI U U3MepeHUs TeMIiepaTypbl, T.e. pe3y/bTaTbl
M3MepeHH MOKHO TIpe/ICTaBUTh B BU3ya/IM3UPOBAHHOM BU/E.

[Ipy poCTwKeHWM MakKCUMaldbHOM TeMIlepaTypbl TePMOWHAWKATOPHBIN
MaTepHasl pacriaB/sieTcss U HeobpaTuMo MeHsieT CBOM LIBeT.

TepMOUHIUKATOPbI MOXXHO HCIIO/Ib30BaTh KakK [/l0Ka3aTeJbCTBO  (DakTa
JIOCTW)KEHUS  OTpejleJIeHHOM MaKCHMa/JbHOW TemIriepaTypbl, T.K. pe3yJbTaTbl
V3MepeHUs SIBJISIFOTCSI He0OpaTHMBIMH.

Meton, u3MepeHHs TeMIlepaTypbl C TIOMOIIbI0 TEePMOMHJUKATOPHBIX
MaTepragoB OTJIMYaeTCsd IPOCTOTOM, SKOHOMUYHOCTBIO, Majio TPYAOEMKOCTHIO,
BO3MOXXHOCTBIO OMEPAaTUBHOIO TIOJyYeHHs [OCTaTOUHO [IOJHOM HH(OpMaluu
0 TETUIOBOM peXXMMe 3/IeMeHTOB 3JIeKTPO000pY/10BaHUS.

TepMOMHVKATOPbl WMEIOT HECKOJbKO WCIOIHEHUW: TepPMOUHAUKATOPHbIE
HaKJIeMKU U TePMOWHIUKAaTOPHbIE KPACKH.

KOHTpacTHOCTh 1[BETOBOTO Mepexoja obecrieunBaeT Jierkoe pacrio3HaBaHUe
aBapuMHOIO Teperpesa.

TepMOMHVKATOPbI COXPAHSIIOT CBOU 1[BET MU MAPKHUPOBKY Ha MPOTSKeHUU BCEr0
CPOKa CJTy>KOBbI.

TepMOWMHAVKATOPHBIE  HAK/AEMKH  TIPEJCTaBISIOT  COOOM  TOZJIONKKY
Ha CaMOKJIesIencss OCHOBe C HAaHECEeHHbIM TePMOWHJWKATOPHBIM TOKPBITHEM.
MatepuranoM TIOAI0KKA MOTYT ObITh Oymara, (ombra WM MojvMepHasi TITeHKa.
[ns npefoxpaHeHUs] TEPMOWHAWKATOPHOTO TOKPBITHS OT BHELIHUX BO3[E€WCTBUU
TMOBEPXHOCTb W3/eJIUs MOKPBIBAIOT 3all[UTHOM TIJIEHKOU.
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[Tpu goCTWO>KeHWM 3aZlaHHOW TeMIlepaTypbl MHAWKATOp HeoOpaTUMO MeHsieT
CBOU LIBeT.

TepMouH/IUKaTOPHbIEe HaK/IeWKU MOTYT OBbITb pPa3/MUHOIO pa3mepa U (HOpMBl,
B 3aBHCHMMOCTH OT 3a/lauydl MMETh Pa3HbId IOPOr CpabaThIBaHHS, UMETh HECKOJIBKO
TEePMOUYBCTBUTETbHBIX METOK C Pa3HBIM TIPe/IeJIoM CpabaThIBaHUSI.

TepMouHIUKaTOPHBIE HAK/IEHKHU MOTYT ObITh OJIHOTIO3ULIMOHHBLIMH, T.€. UMEIOT
O/IHY WHAWKALMOHHYI0 METKy W MHOTOIO3UI[MOHHBIMU — WMelolle HeCKOJIbKO
WH/IWKAL[MOHHBIX METOK, HACTPOEHHBIX Ha Pa3Hble TeMIepaTyphbl.

ao
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Pucynok 13. TIpumepbl TEDMOMH/MKATOPHBIX HaK/leeK pa3/inuyHbIX
TIPOU3BOIUTEJIEN

[IpumeHeHVe OJHOIO3ULIMOHHBIX TEePMOWHAWKATOPHBIX HaK/eeK IT03BOJISIET
KOHTDPO/IMPOBAaTh MaKCUMaJIbHYIO TeMIlepaTypy Ha 3jieMeHTe 3/IeKTPo000py/J0BaHMUS.

[TpumMeHeHHe MHOTOMO3UIIMOHHBIX TePMOWH/AUKATOPHBIX HaK/ieeK IT03BOJIsieT
oTipe/ieNisiTh TeMIiepaTypy 3/1eMeHTa 3/IEKTPO0O0PY/I0BAHUS KakK
cpefiHeapubMeTUUeCKOe MeXXy TMocaeHeld MeTKOM, U3MeHUBIlel 1[BeT, U TTIepBOr —
He W3MEeHUBILIEN.

TepMoOUHIUKAaTOPHbIE KPacKu, B OT/IMUKE OT TePMOUH/UKATOPHBIX HaK/eek,
MO>KHO HaHeCTM Ha TIOBEePXHOCTH W/IM 3JIEMEHTHI  3/IeKTPOOOOPYJ0BaHMS,
HeJOCTYIIHbIe  [JI/I1  YCTAaHOBKW  TEPMOWH/JUKATOPDHBIX HaK/eeK, HarpuMmep,
MpyU  CJIO)KHOM KOH(UWIrypauMd WIM OrpaHUYEeHHOM TIPOCTPaHCTBE BHYTPU
3/IeKTPUUECKUX IIUTKOB. Kpackyu MO>XKHO HaHECTH Ha IMOBEPXHOCTb KOHTPOJIMPYEMOIO
yjieMeHTa 0Ooslee TOHKHMM CJIoeM, B pe3yjbTaTe dYero BoO3pacTaeT CKOpPOCTb

cpabaThIBaHUSI.
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PucyHok 14. IIpumep UCTIO/IHEHUSI TEPMOMH/AUKATOPHbBIX KPacoK

TepMOUHUIUKATOPLI TMPUMEHSIFOTCSL  [JJjIsi  KOHTPOJSI TEeIIOBOTO  peXXuma
3/1eMEeHTOB 3/1IEKTPOYCTaHOBOK.

TepMOMHAWKATOPbl TIPUMEHSIIOTCSI  [/I1  OOHapy>KeHUssT W pervdcTpalyu
reperpeBoB 3/1eMEHTOB 37IeKTPOOOOPYA0BaHUSI WM 3/€KTPONIPOBOJAKH, B TIEPBYIO
ouepe/b, BO/IM3U 3/IeKTPUUECKMX KOHTAaKTOB, KOHTAKTHBIX COe/IMHEHUM.

TepMOMHAUKATOPHI He TPeOYIOT Criel[MaJbHOTO TEXHUYeCKOro 00C/Ty KMBaHHSI.

3amure  TIOJIe)KaT — 3JIeMeHThI  3/IeKTPOOOOpYyJOBaHUs, MJii  KOTOPBIX
HOPMAaTUBHO-TeXHUYECKUMU JIOKYMEHTaMH YCTaHOBJIeHbl HauOO/blINe [JOMyCTUMBbIe
TeMriepaTypbl HarpeBa, a TAk>Ke 37IeMeHThI 3/IeKTPO000PYA0BaHusl, TieperpeB KOTOPbIX
MOYKeT TPUBECTH K aBapyiy WIM BO3TOPaHUIO (He3aBUCHMMO OT Haimuuus TpeboBaHUM
HOPMAaTUBHbBIX JJOKYMEHTOB).

TepMOMHAMKATOPEl ~ HAHOCAT HAa  37IeMeHTbI  3/IeKTPOOOOpPY/J0BaHMS,

rnoaJjiesxkalqre KOHTPOJIKO TEIJIOBOI'O COCTOAHMA.
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PI/ICYHOK 15. HpHMep HCII0/Ib30BAHUS TEPMOMHAWKATOPHBIX HAKJ/IEEK [JISI KOHTPOJIA
TeMII€PATYPbl KOHTAKTHBIX COE,E[I/IHEHI/II‘/JI

ITopor cpabaTbIBaHHS TEPMOWHAUKATOPOB BBIOMPAETCST UCXO/s1 U3 TpeOOBaHUM
HOPMaTHUBHO  TEXHHWUYECKOW  [JOKYMeHTal[dd [yid  KOHKDeTHOrOo  3JieMeHTa
3/IEKTPOOOOPY/IOBaHHMS, TEXHUUECKUX XapaKTePUCTUK U  PEXKUMOB  pabOThI
3/IeKTp0000pY/J0BaHMSI.

Tak Kak TepMOWHAWKATOPhI He SIBJISIOTCS BOCCTAHAB/IMBAeMbIMH H3/Ie/TUSIMH,
1oc/ie perucTpalii WMU TieperpeBa cpaboTaBillie TepMOWH/IHUKATOPHI IOZJIeXKaT
3aMeHe Ha HOBEIe.

Heo0x0MO KOHTpPOJIMPOBaTh CPOK HKCIIO/Ib30BaHUSI TEPMOWHAUKATOPOB.
ITpu icTeueHNU CPOKA MCIIO/Ib30BaHUSs, TEPMOWH/IUKAaTOPbl HEOOXOUMO 3aMEeHUTh Ha
HoBble. [Tocsie 3amMeHbI cie/ilaTh OTMETKY B >KypHarse.

TepMOUHANKATOPBI SBJISTIOTCSI HEBOCCTaHAB/TUBAaeMbIMH U
HEPEMOHTOIIPUTOAHBIMU ~ UW3JemussMA  (TIOKpbITHSIMHM).  IIpu  cpabaTbIiBaHUH
TEePMOWH/UKATOPA, €r0 C/IeAyeT YJa/JUTh U 3aMeHUTh Ha HOBOe u3zieive (TTOKPhITHE).
OkKpallMBaHWe TePMOUH/MKATOPHBIX METOK B pe3y/ibTaTe BO3/IeHCTBUS TEMITEPATYPhI

HeoOpaTumo.

TepMmocucTreMsbl
TepMocucTeMbl TIpelHa3HaueHbl /ISl PAHHEr0 aBTOMaTHUUeCKOro 0OHapy KeHust
MOXKapooIacHbIX CUTyalMd, BO3HUKAKOLIMX BCJIEJCTBUE TIeperpeBa 3JIEMEHTOB

3JIEKTPOYCTAaHOBOK: KOHTAaKTHBIX COeJMHEHUH, ITPOBO/OB, Kabeseil (B T.u. KOHIeBOMU
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apMaTypbl) W IIHMH, 3JIeKTPUUECKUX arllllapaToB, BBOZHBIX pacCIpeae/uTe/TbHbIX
mKapoB, IUTOB C 3/1€KTPOOOOPY/IOBAaHWEM, WHOTO 37€KTPO0OOpYA0BaHHUS
U WX 3JIEMEHTOB, Tj/le BO3MOJXHO TIPEBBLIIIEHHE TeMIlepaTypbl 000pPYyA0BaHMS
B HEIIITaTHOM peXXrMe pabOThI UM TIPU TOsIB/IeHUH fedeKTa.

CucTeMbl OCYIIECTB/ISIIOT HENpepLIBHLIM KOHTPOJIb TeMIlepaTypbl HarpeBa C
CUTHa/M3al[{el O MPeBLIIIeHHH YCTaHOBIEHHBIX TOPOrOB M Mepezaueii nHMOpMaliy
Ha MyJ/bT 1[eHTPa/IM30BaHHOT0 HAOTIOIeHUS, T/le OCYIIeCTBIISIETCS] TIPUEM TPEBOXKHBIX
M3BeITeHni 00 00HApY’KeHHBIX TTeperpeBax C JAaTUHMKOB, OTOOpa)keHHe (MHIUKALIHS)
COCTOSIHUSI Y PETHUCTPALIUsT COOBITHIA.

TepmocucteMamMu ~ MOryT  ObITb ~ 00Opy/IOBaHbI  3/IEKTPOYCTAaHOBKH,
JUIsT KOTOPBIX HOPMAaTUBHBIMU ZIOKYMEHTaMH yCTaHOB/IEHbI HaOOo/IbIIIas [0y CTHUMast
TeMmriepaTypa  Harpesa, a  TaKxe 3JIEMEHTHI 3J1IEKTPO0OOPY/I0BAHUS

Y 37IeKTPONPOBO/IKY, TleperpeB KOTOPbIX MOXKET MPUBECTH K aBaPUU WJIX BO3TOPaHUI0.

PucyHok 16. IIpumep cucTeMbl, COCTOSIIEN U3 TEDMOAKTUBUPYEMOU
ra3oBblesIsiolel HaK/IeKU U Crieljuau3MPOBaHHOT0 ra30BOr0 JaTuMKa

B KkauecTBe yCTpOMCTB OOHapy>KeHUs TIPeBBLIIIEHHs TeMITePATypbl B pa3HbIX
CUCTeMaxX MOTYT BBICTYIATh pa3/iduHble JaTudku. Hanpumep, TepMOaKTUBHDYeEMbIE
ra3oBblJle/ISIIOIMEe HAKIeWKW, TIpM HarpeBaHUM KOTOPBIX [0 OIpe/ie/IeHHON
TeMIlepaTypbl BbIJIe/ISIeTCS CUTHA/IbHBIM Ta3, y/aaBAMBaeMbld Crelyuaau3MpOBaHHBIM
ra3oBbIM JAaTUMKOM, IepefaroliM CHTrHajl O TeperpeBe Ha KOHTPOJbHO-TIPUEMHOE
yCTPOMCTBO; OeCKOHTaKTHble WHGPAKpacHble [JaTUWKH; JaTUMKU TeMIlepaTyphl,
yCTaHaB/IMBaeMble HEeNoCpe/CTBEHHO Ha KOHTPOJIUPY€EMBbIU 371eMEeHT

3/1eKTPO0O0PY/10BaHUSI.
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1. O6epHWTE HAKNENKN BOKPYT KOHTAKTOR - 4
1 YCTAHOBWTE ra30Bbii AaTYWK Ny

_ Tl
'.ooir gooo—gq

CMELMANM3MPOBAHHbI KOHTPOJIbHO-NMPUEMHOE

FA30BbIA [ATYUK YCTPOMCTBO

70°C 100°C
3. B aBapwiiHOW CUTyaLWW HaKknelka BblgenaeTt
2. Tlpw HarpeBaHWM MHAVKATOPHbIE CUrHANbHBbIV ras, KOTOPbIA GUKCMpyeTCA
METKWN HEOﬁpBTMMO W3MEHAKT UBeT AaTynKom
Iar 1 Iar 2 ITar 3
["a3orenepupyroiye [Ipu HarpeBanuu Bbille 50 B aBapuiiHOM CcUTyalud, Korja
HaK/IelKH, pa3mellieHHble HA — 90°C WHAMKATOpHbIe TeMIlepaTypa IIOAHUMAeTCsl BBbIIIIe
CW/IOBBIX  KOHTAKTaX, a MeTKU HeobOpatumo  100°C, HaK/IerKa BbIZjeJIgeT
TaK)Ke CMOHTHPOBAHHBIM MEHSIIOT CBOM 1]BeTa CUTHAIbHBIN ras, KOTODbIH
ra30BbIA JlaTUuK B (uKcUpyeTCcs Tra30oBbIM [JJaTUUKOM.
3JIEKTPOLLUTKE [aTuuk riepefaeT CUrHaja TPEBOTU U

/ NN OTKJIIOYAeT IINTaHue

Pucynok 17. ITomiaroBasi cxema pab0Thl CHUCTEMbI HEIIPEPLIBHOTO KOHTPOJIS
TemIiepaTypbl Ha OCHOBE TeEPMOAKTHBUPYEMOU ra30BbIe/sI0IeH HaK/TeUKN
Y CIeLMaJn3MPOBaHHOIO ra30BOro JaTunKa

KpOMe TOro, TepMOCHUCTEMBI MO>XHO HCITI0J/Ib30BATh KdK CMCTE€Mbl MOHUTOPHHI'A

Mo’KapHOW 6e30TacHOCTH 3/IeKTPOYCTAaHOBOK, 3a CUeT paHHero obHapy’KeHHusi Touek

ype3MepHOT0 HarpeBa, 3a/I0IT0 70 Hauajga TePMUAYECKOW AeCTPYKI[UH HW30SUN

B MeCTdX YCTAdHOBKH OdTUHMKOB.

Pucynok 18. IIpumMep crcTeMbl MHOTOKAHaJbHOTO O@CKOHTAKTHOT'O
TeMIIepPaTyPHOT0 KOHTPOJISI Ha OCHOBE 6@CKOHTAKTHBIX TTMPOMETPUUYECKUX
JaTYNKOB
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Pucynok 19. [TpuMep UHTe/IIeKTYabHOM CUCTEMbl KOHTPOJISI TeMIIepaTyphbl
BBICOKOBOJIbTHBIX KabebHbIX JIMHUI Ha OCHOBE pacrpe/ie/ieHHOTO
JaTurKa TeMIiepaTypbl

Ten10BM3HMOHHAA JUATHOCTHKA

B o0OCHOBe TEIUIOBU3MOHHOW [UarHOCTUKU JIEKUT TeIUIOBOW MeTO[,
Hepa3pyllalolllero KOHTPOJs, T.e. TeIJIOBU3WOHHble 00cCae0oBaHUs C L[e/IbI0
BbISIB/IEHUS] T10)KAPOOMAacCHbIX yYaCTKOB U y37I0B B  371eKTP00O0OPYZOBaHUU
Y 3J1IeKTPOIIPOBO/IKeE.

B KkauecTBe TEXHHWYECKOTO0 CpeACTBA TEIJIOBU3MOHHOW  [MAarHOCTUKHU
MpUMeHSIeTCsl TeII0BU30p. TernaoBU30p — 3TO ONTUKO-3/7IeKTPOHHbBIN M3MepUTe/IbHBIN
nipubop, paboTaroliuii B nHGpaKpacHOH 00/1aCTH 37IeKTPOMAarHUTHOTO CTIeKTpa.

Pucynok 20. [TpumMep npoBeZieHUsI TeMJIOBU3MOHHOTO KOHTPOJIS 3/IeKTpoliKada
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KpaTKo MeTo/i TerIOBU3MOHHOW [UarHOCTUKU TI0XKapHOW 0e30racHOCTH
9KCITyaTUPYeMOro 3/IeKTpOOOOPY/JOBaHUSI MOKHO OIHACATh C/aeAyIOIM 00pa3oMm.
Kaxplii 00beKT uMeeT TeMmrliepaTypy, IpHUYeM B pa3HbIX TOYKax OHa pa3Hasl.
Kak ripaBusio, OTK/IOHeHWe TeMIlepaTypbl B Ty WM UHYK0 CTOPOHY CBUJIETE/IbCTBYET
0 KakOW-TO HEOJHOPOJHOCTH, AedekTe. TernmoBU30p Kak BUAEOKamMepa OXBaTbIBaeT
BCIO MaHOpaMy OOBeKTa, BBIBOAUT Ha 3KpaH W (UKCHUPYET B TaMSTH BeCh CIIEKTP
ero Temreparyp, rpeodpa3ys B TepMOrpaMMYy, T.e. KAPTHHKY TeMIlepaTyp, KoTopast
HarilOMMHaeT HeraTWMB 1BeTHOM (ororpaduu, rAe KaXAblii OTTEHOK LiBeTa
COOTBETCTBYeT OMpe/ie/IeHHOW TeMIlepaType.

HeocriopyMbIMH ~ TIDEMMYII[ECTBAMH  TETJIOBU3MOHHOTO  006cC/efoBaHus
SBJIAIOTCS: OOBEKTUBHOCTh M TOUYHOCTH IIOJIy9aeMbIX JaHHBIX, 0e30MacHOCTb
(mpuMeHsieTcs OeCKOHTaKTHBIM  MeTO[), He  TpebyeTcs OTK/TFOUEHUE
3/1eKTPO0OOPY/I0BaHMS U TIOJTOTOBKM pabouero Mecta. OzHaKo, Ayisi 6osiee TOUHOTO
TeTIOBOTO KOHTPOJISI He0OX0ArMa Harpy3Ka Ha 371eKTpoobopyioBanus He MeHee 70%,
v He MeHee 1 wuaca pabotel. IIpm 3TOM MeTOZ BBICOKOTIPOM3BOJAMTEIEH,
K TOMY K€ OH JlJaeT BO3MOKHOCTb TPaKTUUYeCKd MIHOBEHHO, «C TepPBOr0 B3IJisAa»,
yKa3aTb MeCTO Je(eKTa, MpeJBapuUTEeJbHO OIpeJeUTh CTereHb Ae(eKTHOCTH.
Kpome 3Toro Metoj OT/IMYaeTcsi TIPOCTOTOM [JOKYMEHTHMPOBaHUSI Je(deKTOB
M BO3MOXHOCTBIO ompejfiejieHdss JAedeKTOB Ha paHHeWd CTafiuM pPa3BUTHSL.
OH MOo3BO/ISIET C [JOCTaTOYHOU CTEeNeHbK) TOYHOCTHM AUarHOCTHUPOBATb COCTOSIHUE
HE TOJBKO OTKPBITBIX 3/IEMEHTOB 3J/IEKTPOOOOPYJOBAHUS, TaKUX KaK KOHTAKTHBIE
COeIMHEHUS B 3JIKTPUUECKHX IJUTKAX U BBOJHBIX IJUTaxX, HO U COCTOSTHHE PO3eTOK
Y BBIK/TFOUaTe/1el, KOTOPbIe 3aKPbIThl KOPITyCaMH, a TakXXe 3JIeKTPUUYeCKUX MPOBO/OK,
BBLITIOJTHEHHBIX Pa3/TMUHBIMU CITIOCO0aMHU.

38.57

F 367

F 349

E 331

E 313

F 294

F 276

o5 g

039

22,1

2028

PucyHok 21. ITpumep TepMorpaMMbl KOHTaKTHBIX COeZIMHEHUI C TeMriepaTypHOu
II1KAJION
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CyTb TeIUIOBU3MOHHOW JUAarHOCTUKM 3aK/io4aeTcsi B OeCKOHTaKTHOM
pervcTpalyyd TemrepaTypHOrO TI0Jis Ha TOBEPXHOCTU 0OBbeKTa H3MepUTe/bHOU
arrnapaTypou, TMOCTPOeHWHM W aHaJiu3e TepMorpaMM C HCHoJ/b30BaHMeM OBM
J71si oOHapy>keHUs M Kiaccudukaruu JedeKTOB W TIPUHATHS pelieHys. Hamiuue
NedekTra TIpM TaKOM [UAarHOCTHKE XapaKTepU3yeTCsl aHOMa/lbHbIM TOBBILIEHUEM
TeMIlepaTyphl B ie)eKTHOM 30He TI0 CpaBHEHUIO C UCTIPaBHBIMU 00/1aCTSIMM.

YcnoBus U NOpAZOK  NPOBeAEHUs  TEIUVIOBU3MOHHOM  [JUarHOCTHKU
9KCIUTyaTUPYEMOTr0  3JIeKTPOOOOPY/IOBaHUST JKUJIBIX UM OOIL[eCTBEHHBIX 3/aHUMN
yCTaHaB/IMBAIOT  MeTo/AUuYecKue  pekomeHzaiuu  [6]. OHM  HarpaB/ieHbI
Ha TIPOGUIAKTUKY TI0’KapHOW 0e301acHOCTH  3/1eKTPO0OOpYIOBaHUS  >KUJIBIX
1 00I11leCTBeHHBIX 3/laHUM U TO3BOJISIOT KOHTPOJIMPOBAaTh M OLIEHUBATh COCTOSIHUE
Mo>KapHOoW 0e30MacHOCTU 371eMEeHTOB 3JIeKTPOOOOpY/J0OBaHUsI, KOTOpble paHee He
MO/ ObITH 00C/IeZlOBaHbI, TaKWX KaK: PO3€TKH, BLIK/IIOUATENH U 3JIeKTpUUecKue
TIPOBOZIKM  BBITTO/THEHHBIX PAa3/IMUHBIMU CIIOCO0aMH, UTO SIBJISIETCS aKTya/IbHBIM
MOMEHTOM B obsactu obecrieueHWs]  TI0’KapHOM  0€30MaCHOCTH  >KUJIBIX

1 0011]eCTBEHHBIX 37IaHUM.

[I=27726

PucyHok 22. [Tpumep oOHapy>KeHUsI 0>KapoOoracHOTo pa3orpeBa 60ITOBOTO
KOHTaKTHOI'O COeJUHeHUs

C mnOMOLIpI0 TEIUIOBUSUOHHOW [WAarHOCTUKU BBISB/SIIOTCA  KOHKDETHBIE
JedeKTHble MecCTa, TJe 3auacTyl0 JO0CTaTOYHO 3aTSHYTb, 3aUWUCTUTh, 3aMEHUTb
6onToBOE coefMiHEeHYe WU Tiepepacripe/ie/IUTh Harpy3Ky U fedeKT OyeT ycTpaHeH.

[onyckaeTcst UCM0JIb30BaTh APyTrve MeTOAUKU TelJIOBUSUOHHOM IUarHOCTUKHY,
ecyii 00/1aCTh WX TIPUMEHEHHUSI COOTBETCTBYeT 00/1acTH TIpUMeHeHUs] HaCTOSIIUX

MeTOIMYeCKUX peKOMeHalli.
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B KauecTBe KpHUTEpHEB OI[eHKH IT0XKApHOW 0e30MMacHOCTH 3JIEKTPHUYECKHUX
n3e i  MOXKeT ObITb TIPUHATO 3HAaueHWe TeMIlepaTypbl WM  IIPEeBLIIIEHUS
TeMITepaTyphl, YCTAaHOBJIEHHOE B CTaHZapTaxX Ha KOHKpeTHoe u3zenve. Kpome Toro,
KpUTEpUN OLIeHKH TI0XKapHOW 0e30TacHOCTH TpH TerVIOBU3MOHHOW IMarHOCTHKe
TIpUBe/IEHbI B METOAMUECKUX peKOMeHZanusx [6].

JlnarHocTvKa 3/IeKTPOOOOPY/IOBaHUS TEIJIOBLIM METOOM Hepa3pyIIaroIIero
KOHTPOJIsA (TeT/IOBU3MOHHAs AMAarHOCTHKA) J0/DKHA TTPOBOUTLCS OpUrajof He MeHee
2 yenoBek. Bce uneHnl OpuUrajibl JO/DKHBI OBITH aTTECTOBAHBI 110 TEIVIOBOMY METOZY
Hepa3pyIIamIero KOHTPo/is. XoTs 0bl 0uH PabOTHUK [0/DKeH ObITh aTTeCTOBaH He
HIKe, ueM 1o 1 kBan(UKaIMOHHOMY YPOBHIO TI0 TEIVIOBOMY KOHTPOJIFO B CUCTEMeE
PocrexHansopa.

Nnst  TpoBefieHUs] TEeTUVIOBU3MOHHOW JUAarHOCTUKW MOTYT TIPHBJIEKAThCS
CTOPOHHHE OpPraHu3al[iH, aKKpeUTOBAaHHBIE B YCTAHOB/IEHHOM TIOPSIIKe Ha TETIJIOBOM

MeTO/] Hepa3pyIlarolero KOHTPOJIS.
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