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BBenenue

Honss 4wmcma mnoxapoB, mnpouzomenmux B Poccuiickonn  ®Denepanuu
OT JJIEKTPUUYECKUX M3ICIUA M YCTPOMCTB B 3/IaHUSIX M COOPY>KEHUSIX, OT OOILEro
Yyclia TOXKAPOB B 3JaHUSX U COOPYXKEHHUSX OCTAETCS CTA0MIBHO BBICOKOM
u cocTtanisieT 6onee 34 %.

Haubomnbiiee yncio moxxapoB OoT 3JIEKTPOOOOPYAOBAHUS €KETOJHO MPOUCXOAUT
Ha OOBEKTaxX >KWIoro cexkropa. Mx nmons coctaBnser nopsaka 74 % ot obmiero
KOJIMYECTBA MOYKAPOB 0 ANEKTPOTEXHUUECKUM MTPUUMHAM.

OcHOBHasi 4acTh MOTMOIIMX JIIOJEM Ha MOXapax OT 3JIEKTPOOOOPYI0BaHUSA
OPUXOJIUTCS Ha TMOXapbl B 3JaHMSIX U COOPYKEHHMAX XKuioro cekropa — 94,8%
OT O0mIero 4mciia MOTHOMIMX Ha TMOXapaX, BO3HHUKIINX IO AJIEKTPOTEXHUYECKUM
MPUYHHAM.

Cpean BUIOB OOBEKTOB KWJIOIO CEKTOpa HauWOOJIbIlIEEe KOJIUYECTBO IMOXKAPOB
OT DJIEKTPOU3AEIUNH M YCTPOWCTB €XKEroJHO MPOUCXOAUT B OJHOKBAPTUPHBIX
U MHOTOKBAPTUPHBIX JKHJIBIX JIOMax H cocraBimsier okono 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHumsax u coopykeHHsSX OOIECTBEHHOTO HAa3HAYEHHUs JOJS TOXKapOB
OT AJIEKTPOOOOpYy/IOBaHUS cocTaBuia Oosiee 52 % OT 00IIero yucia MoXapoB
Ha JaHHBIX OOBEKTAX.

Honst uncna mnorubmmx JOAed Ha NoXapax OT 3JIEKTPOoOOOpYTOBAHUS
B OOIIECTBEHHBLIX 3MaHUAX coctaBmwia 19,0 % oT oOmiero 4mcia MOrHOIIUX HAa
Mo’Kapax Ha IaHHBIX 0OBHEKTaX.

Pacnipenenenuss  3HaueHuWM — 1OKaszaTened  OOCTAaHOBKM € MOXKapamu,
npousommeammmMu B Poccuiickoit @enepanuu B niepuoa 2016-2021 rogoB B Kujaom
CEeKTOpPE W 3MIaHUSIX U COOPYXKEHUSX OOIECTBEHHOTO HA3HAYCHUS, MCTOYHUKOM
BO3HMKHOBEHHUS KOTOPBIX SIBISJIOCH  AJIEKTPOOOOPYAOBAaHHWE, IO CyOBEKTaMm

Poccutiickoii ®enepanuu npeacTaBiaeHbl B Ta0aumax 1 u 2.



Tao6auma 1
PacnpenesieHne 3HaUeHUH MOKa3aTeeid 00CTAHOBKH € MOKAPAMH,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 ronos

B JKHJIOM CEKTOP€, ICTOYHUKOM BOSHMKHOBCHHUA KOTOPLIX ABJIAJIOCH

3JIEKTPO0OOpya0BaHMe, N0 cyObekTaMm Poccuiickoii @egepannu

Koa-Bo Toas oru6mao Toas
PeiiTunr Cyobext PO MOKapoB, o > | PedTHHT Cyobext PO Jrozei, o i
ell. ° YeJ. °
1 MockoBckas 00J1acThb 16 861 7,63 1 MockoBckast 00J1acTh 740 6,71
2 Pecnyoimxa 8 304 3,75 2 CBepaioBcKast 00J1aCTh 417 3,78
Bamkxoprocran
3 UensGuickas o06acTs 6728 | 3,04 3 Pecnybmiica 382 | 346
bamkoprocran
4 Wpkyrckas obnactb 6 599 2,98 4 Upkyrckas odaacTb 358 3,25
5 Jlenunrpaackas 00J1acTb 6 456 2,92 5 Jlenunrpaackas 00J1acTh 342 3,10
6 r. Mocksa 6 047 2,73 6 KpacHospckuii Kpaii 342 3,10
7 Kpacnospckuii xpaii 6 017 2,72 7 HoBocubupckas 061acTb 297 2,69
8 Kpacnonapckuit kpait 5905 2,67 8 Hwmxeropojckas obnacteb 275 2,49
9 CBepaIoBcKas 00J1acTh 5 696 2,57 9 Yenabunckas 00y1acThb 272 2,47
10 Camapckast 001acTh 5573 2,52 10 PocroBckas o6iacThb 256 2,32
11 PecniyOsinka Tartapcran 5400 2,44 11 KpacHomapckuii kpaii 244 2,21
12 HoBocubupckas o0nacth 5301 2,40 12 TroMmeHckas 001acTb 233 2,11
13 IIpumopckuii kpait 5164 2,33 13 Iepmckuit kpait 232 2,10
14 Kemeposckast 061acTh - 4945 223 14 Kemeposckas 06macTh - 230 2,09
Kysbacc Kysbacc
15 Hwmxeropoackast 061actb 4823 2,18 15 Camapckast 0011acTh 221 2,00
16 Auraiickuii Kpait 4 587 2,07 16 Pecniy6sinka Tarapcrad 214 1,94
17 PocroBckas obOnacts 4329 1,96 17 CaparoBckast 001acTh 204 1,85
18 XabapoBckuil Kpai 3998 1,81 18 XabapoBckuil Kpai 200 1,81
19 Capatockas 061acTs 3864 | 1,75 Cpennee no cyorexram | g5 o
Ypaabcekoro @O
20 Boponeskckas 001acts 3819 1,73 19 TBepckast 00J1aCTh 191 1,73
21 IlepmMckuii Kpai 3750 1,69 20 Bosnrorpazckas 001acth 185 1,68
22 Bourorpanckast obnactb 3706 1,67 21 IIpumopckuii kpait 182 1,65
CpenHee 1o cyobekTam
23 OpenbOyprckas 00J1acTh 3653 1,65 IpuBokcroro GO 179,5
CpenHee 1o cyobekram N .
Ypabekoro GO 3632,3 22 AnTaiickuil kpai 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckast obnacth 173 1,57
25 TroMmeHckas 001acTb 3459 1,56 Cpennee 1o cy6nexram 172,3
Cubnpckoro @O
Cpennee 1o cy6nexram 34246 24 Boponexckas obnacts 168 1,52

Cuoupckoro @O




Koua-Bo Toas IToruoJio Toas
PeiiTuHr Cyobekt PO M0KapoB, o > | PedATHHT Cyobext PO Jwei, o i
e, ° gell. °
CpenHee 1o cyobekTam
IpuBokekoro DO 3397,2 25 OpeHOyprckast 001acTb 161 1,46
26 Owmckas 001acThb 3130 1,41 26 Omckas 001acThb 156 1,41
g7 | XamrerMancuiickuitast. | 54, | 39 27 r. Mocksa 151 | 1,37
okpyT - IOrpa
Cpennee mo cydobekTam
IlenTpasbHoro MO 2 898,7 28 Yamyprckas PecryOmnrka 145 1,32
28 Bnagumupckas 005acTb 2 687 1,21 29 TTensenckas obnactb 142 1,29
Cp eamee 1o cyonekTam 25949 30 Brnagnmupckas o0macts 142 1,29
Poccuiickoii Pegepauun
29 TBepckast 00J1aCTh 2418 1,09 Cpennee no cybnexram 138,4
IlenTpanbHoro ®O
CpenHee 1o cydobekram
[Omnore ®O 22821 31 Kypranckas o6xacts 130 1,18
30 CraBpOmOIbCKHN Kpai 2194 0,99 32 ApxaHrenbckas 00J1aCTh 130 1,18
31 KypraHnckas o6nacth 2128 0,96 33 Bonoroackas o6nacts 130 1,18
32 MBanosckas o6nactsb 2126 0,96 Cpezu!ee H? cybnexram 129,4
Poccuiickoit @enepanun
33 Ilensenckas o61acThb 2075 0,94 34 Hosroponckas o6nactb 129 1,17
34 Kuposckas o6nacth 2 057 0,93 35 TamboBckas 001acTb 127 1,15
35 VitbsHoBCKas 06T 2046 | 0,92 36 Pecriyomixa Caxa 122 | 111
(Axytus)
36 Y amyprckas Pecrny0nnka 2012 0,91 37 3abaiikanbCKuii Kpai 121 1,10
37 3abaiikanbCKuil Kpan 2 006 0,91 38 Pecniybnuka Bypsitus 121 1,10
Cpennee mo cydobekTam 19226 39 Uysamickas PecriyOiika - 119 1,08
Cesepo-3anagnoro @O Uysamus
38 TamboBckas o0nacTb 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecnryomxa Caxa 1882 0,85 41 VibsiHOBCKas 00J1acTh 114 1,03
(Axytus)
40 Jlunenkas o6iacTsb 1807 0,82 42 Kanyxckast o6mactb 112 1,02
CpenHee 1o cyobekTam
41 Tynbckast 0061acTh 1801 0,81 I0xH0r0 DO 110,8
42 Awmypckast 001acTh 1754 0,79 43 Psa3aunckas o6iacTthb 110 1,00
Cpennee mo cydobekTam
43 Bpsiackas obnacthb 1736 0,78 Cenepo-3anaHoro DO 101,1
Cpennee 1o cy6nexram 17349 44 Tynbckast 0071acTh 100 0,91
JanbHeBocrounoro ®O
44 Benroponckas ob6nacTb 1730 0,78 45 AcTpaxaHckas 00JIacTb 100 0,91
45 ApXaHTeNbCKas 06MacTh 1714 0,77 Cpennee no cydnexram 86,9
JlanbHeBocTOUHOTr0 ®O
46 Pecniyonuka Kpbeim 1714 0,77 46 JInnenxas o61acThb 86 0,78
47 Pecnybnnka Bypstus 1702 0,77 47 Amypckas 001acTb 85 0,77
48 MypmarcKas 061acTs 1668 | 0,75 4g | Xawre-Mancuiickuit ast. | g, 0,74
okpyT - Orpa
49 Bonoroackas o6macTs 1664 0,75 49 Benropockas 061acTb 81 0,73




Koua-Bo Toas IToruoJio Toas
PeiiTuHr Cyobekt PO M0KapoB, o > | PedATHHT Cyobext PO Jwei, o i
e, ° gell. °
50 | lysamckasPecnybmuia- |35 | 74 50 Craspononscxeii kpaii 80 0,73
Uypammus
51 Psa3anckas o6sacThb 1519 0,69 51 Kypckast o6actsb 80 0,73
52 SIpocnaBckas 001acTh 1491 0,67 52 Pecny0inka MopaoBust 79 0,72
53 Kanyxckas o6mactb 1472 0,67 53 HBanoBsckas 00J1acTh 78 0,71
54 AcTpaxaHckas 00JIacTb 1468 0,66 54 Bpsiackas obnacts 77 0,70
55 Kypckast o6nacts 1435 0,65 55 Pecny6nka Kpsim 77 0,70
56 ToMmckas o0acTb 1422 0,64 56 Pecny6snka Komu 74 0,67
57 Hogropockas 061actb 1414 0,64 57 OpioBckast 001acTh 72 0,65
58 Pecnybinka MopnroBust 1362 0,62 58 Pecnybimka Kapenus 70 0,63
59 Pecniyonuka Jlarectan 1330 0,60 59 IIckoBckas o0acTh 69 0,63
60 Pecnybsnka Kapenus 1307 0,59 60 SIpocnaBckast 061acTh 69 0,63
61 CMmoneHckas 001acThb 1305 0,59 61 ToMmckas o0acTb 67 0,61
62 PecniyGnuka Xakacus 1226 0,55 62 CMoneHckas 001acThb 63 0,57
63 TIckoBckast o6acTb 1204 0,54 63 Pecny6nuka Xakacus 60 0,54
64 Pecniy6nmka Komu 1149 0,52 64 Pecnybimka Mapwuit On 52 0,47
65 Yeuenckas PecryOmnka 1103 0,50 65 Koctpomckast 001acTh 45 0,41
66 CaxanuHckas 001acTh 1088 0,49 66 CaxanuHcKas 001acTh 43 0,39
67 OproscKas 061aCTS 1051 | 047 67 Slmano-Henenxu asr. 41 0,37
OKpyT
68 Pecnybimka Mapwuit On 1006 0,45 68 Pecniy6nuka [larecran 31 0,28
69 KocTpomckas 061acts 954 0,43 69 Kannumurpazckas 28 0,25
0071acTh
CpenHee 1o cydobekTam
CeBepo-KaBka3ckoro 899,3 70 Kamuarckuii xpait 27 0,24
DO
70 Kamunmnrpanckas 871 0,39 71 EBpeiickas aBT. 001acTh 25 0,23
00J1aCTh
71 Kabapmuno-bankapexas 771 0,35 72 Pecry6imxa Thza 23 0,21
Pecriy6nuka
B . Cpeanee no cyobexkram
72 #Amano-Henenkwit apr. 739 0,33 CeBepo-KaBka3ckoro 20,4
OKpyT
(0]0]
73 Pecny6snka TriBa 569 0,26 73 MypmMmaHckas 001acTb 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marapganckas 001acThb 20 0,18
75 PecniyOnmka Anpires 500 0,23 75 PecriyOnuka Anrait 17 0,15
76 EBpetickas aBT. 00J1aCTh 495 0,22 76 Kabapauno-Banxapekas 16 0,15
Pecny6nuka
77 Pecnybnuka Anrait 450 0,20 77 r. CeBacTonoJb 12 0,11
78 Pecnybummia Cesepras 435 0,20 78 PecnyGima Amsires 10 0,09

Ocetus - Ananust




Koa-Bo Toas oruoao Toas
PeiiTunr Cyobexkt P® MOKAPOB, o > | PeiiTuHr Cyobext PO JIIo1ei, o i
el ° yeJ. °
79 Maraganckas 001acThb 406 0,18 79 YyKOTCKHIA aBT. OKPYT 10 0,09
80 r. CeBacronoib 367 0,17 80 Yeuenckas PecryOmnka 6 0,05
81 Pecniy6iinka MHrymerns 283 0,13 81 Pecny6iinka MHryme s 5 0,05
82 Pecy6iinka KanMbikest 268 0,12 82 Pecnyomika CesepHas 4 0,04
Ocertust - Ananus
83 Kapauacso-Hepkecckas 179 0,08 83 Pecny6nnka KanMbIkust 2 0,02
Pecmybnnka
84 Heneuxkuii aBT. OKpyr 79 0,04 84 Heneukuii aBT. okpyr 2 0,02
85 UyKOTCKUI aBT. OKpYT 75 0,03 85 Kapauaeso-epxeccias 1 0,01
Pecry6nuka
Taoauna 2
PacnpenesieHue 3HaUeHUH MOKa3aTeseid 00CTAHOBKH € MOKAPAMM,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 ronos
B 3JaHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HaA4YCHUA,
HCTOYHHUKOM BO3HUKHOBCHHA KOTOPLIX ABJIAJIO0CH 3ﬂeKTp006OPYI[OBaHHe,
no cyobexkram Poccuiickoii @exepanun
Koa-Bo Toas IMorudmao Toast
PeiiTunr Cyobekt PO MOKapoB, % > | PediTHHT Cy6bekt PO JTIofei, % i
el qeJ.
1 r. Mocksa 1684 8,99 1 r. Mocksa 12 14,12
2 MockoBckast 00J1acTh 896 4,78 2 MockoBckast 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 IIpumopckuii kpait 7 8,24
4 KpacHomapckuii kpaii 599 3,20 4 r. Caukr-IletepOypr 5 5,88
5 Pecnybnnka Bamkoprocran 561 3,00 5 Hpkyrckas 001acTh 5 5,88
6 Kpacnosipckuit kpait 545 2,91 6 Owmckast 061acTh 5 5,88
7 Upkyrckas odaacTb 545 2,91 7 ActpaxaHckas 001acTb 4 4,71
8 Tpnvopekuii kpait 520 2,78 8 Fmano-Hereuni asr. 3 3,53
OKpyT
9 Yenabunckas 00y1acThb 509 2,72 9 Pecny6iinka TeiBa 3 3,53
10 XabapoBcKuii Kpai 502 2,68 10 KpacHosipckuii kpait 2 2,35
11 HoBocubupckas obnacth 442 2,36 11 YensaOuackas 00J1acTh 2 2,35
12 Camapckast 00acTh 399 2,13 12 HoBocubupckas obnacth 2 2,35
13 PocroBckas obnacthb 367 1,96 13 Pocrosckas obnacts 2 2,35
14 Pecnybnnka Tarapcran 343 1,83 14 CaparoBckast 00J1acTh 2 2,35
15 Xante1-Mancuiickuii ar. 314 1,68 15 Hwxeropozckast 001acth 2 2,35
okpyT - FOrpa
Cpennee no cydobekTam
16 CaparoBckast 00JacTh 309 1,65 Cubmpeioro O 1,8




Koa-Bo Toas Moru6.0 Toas
PeiiTunr Cyobekt P® MOKAPOB, o > | PeiiTHHT Cyobekt PD JII0/1ei, o ’
el ° yeJ. 0
17 Owmckas 001acTb 294 1,57 Cpennee no cybnexram 1,6
HenTpanbHoro ®O
18 Hwxkeropozckast 001acth 292 1,56 16 Pecrrybmaxa 1 1,18
Bamrkoprocran
19 Kemeposcxas obnacts - 291 1,55 17 XabapoBckuii kpait 1 1,18
Kysbacc
20 Bosnrorpazckas 001acth 283 1,51 18 Camapckast 001acTh 1 1,18
Cpennee no cydobekTam
Cubnpeikoro GO 281,7 19 Bosnrorpanckas 001actsh 1 1,18
21 Anraiickuil kpait 270 1,44 20 Anraiickuil Kpait 1 1,18
22 ITepmckuit xpait 269 1,44 21 ITepmckuit kpait 1 1,18
CpenHee o cyobeKkTam 263.0 CpenHee nmo cyobekTam 10
Ypaabckoro @O ’ Ypauabckoro @O '

23 Boponesxckas 001acTb 260 1,39 22 Boponesxckas 001acTb 1 1,18
CpenHee no cydobekram 254 9 CpenHee no cydbekTam 10
Henrpanbuoro ®O ' FO:xHoro ®O '

24 TroMmenckast 001acThb 242 1,29 Cpennee Hl;) (Ic)yﬁl’eKTaM 1,0
25 Pecniyonmka Kpeim 241 1,29 23 CBepiioBckas 00J1acTb 1 1,18
CpenHee nmo cyobeKkram
Ipupo:kcroro GO 230,3 24 Amypckas 067acTb 1 1,18
26 Pecniy6mmka Caxa (SxyTus) 228 1,22 25 TBepckast o6nactb 1 1,18
CpenHee o cyobeKkTam
10xH0r0 DO 222.,6 26 Bonoroackas o6macts 1 1,18
Cpennee o cyobekram P® 218,9 27 YpsHOBCKAs 007aCcTh 1 1,18
27 CBepaioBcKast 00J1aCTh 216 1,15 28 Benropoackas 00acTh 1 1,18
28 PecniyOnnka Jlarectan 211 1,13 29 Tam6oBckas 001acThb 1 1,18
29 CraBponoJabCKU Kpait 210 1,12 30 Psasanckas oGnactb 1 1,18
30 Openbyprckas 001acTh 207 1,11 31 Pecnyonmuka Komu 1 1,18
31 3abaiikanbCKuil Kpai 190 1,01 32 KocTtpomckast 06macth 1 1,18
Cpennee 1o cyonexram 186,4 33 r. CeBacTomnois 1 1,18
JanbHeBocTounoro @O
32 ApxaHrenbckas 00J1aCTh 185 0,99 34 Pecnybsuka Unrymerns 1 1,18
} N CpenHee mo cyobeKkram
33 SImano-Henenkuii aBT. OKpyT 182 0,97 JlanbHeBocronoro GO 0,8
34 Tomckas 06acts 180 | 0,96 Cpeanee mo cyGrexram | o
CeBepo-3anaanoro @O
35 Jlenunrpaackas 00J1acTh 177 0,95 Cpennee no cydnexram 0,6
IIpuBoskckoro PO
CpenHee mo cyobeKkram
36 Amypckast 00J1acTh 171 0,91 CeBepo-KaBka3ckoro 0,1
®0
CpenHee no cydbekTam N .
Cenepo-3anannoro GO 165,0 35 Kpacnonapckuii kpaii 0 0
37 AcTpaxaHckas 00J1aCTh 159 0,85 36 Pecnybsnka Tatapcran 0 0
38 TBepckas o0acTh 154 0,82 37 Xante1-Mancuiickuii apr. 0 0

okpyT - IOrpa
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Koa-Bo Toas Moru6.0 Toas
PeiiTunr Cyobekt P® MOKAPOB, o > | PeiiTHHT Cyobekt PD JII0/1ei, o ’
el ° yeJ. 0
KemepoBckas 061acTh -
39 Pecniy6nnka Bypsitus 154 0,82 38 Kys6ace 0 0
40 KupoBckas 00macth 153 0,82 39 TroMeHcKas 00J1acThb 0 0
41 Y amyprckas Pecryoimka 152 0,81 40 Pecniy6snka Kpbim 0 0
42 Bonoroackas o6nacts 147 0,79 41 Pecnrymaxa Caxa 0 0
(SxyTus)
43 Bnagumupckas 00nacTh 147 0,79 42 Pecniy6nuka Jlarectan 0 0
44 SIpocnasckast o6nacTb 147 0,79 43 CraBpononbCcKui kpaii 0 0
45 MypmaHnckast 00J1aCTh 146 0,78 44 Openbyprckast 001acTh 0 0
46 BpsiHcKast 001acTh 139 0,74 45 3abaiikaibCKuil Kpai 0 0
47 VYibsiHOBCKast 00J1acTh 138 0,74 46 ApxaHresbckast 001acTb 0 0
48 Tlensenckas obnactb 135 0,72 47 Tomckas 00y1acThb 0 0
49 Benroponckas obnactb 134 0,72 48 Jlenunrpaackas o0JacTb 0 0
50 Yeuenckas Pecrybinka 127 0,68 49 KupoBckas 00macth 0 0
51 CaxanuHcKast 001acTh 124 0,66 50 PecniyOinka Bypsitus 0 0
52 TamOoBcKast o6acTs 124 0,66 51 Y nmyprckas Pecryonuka 0 0
53 Pazanckas o6nactb 118 0,63 52 Bnagumupckas 065acTb 0 0
54 Hysauckas Pecry6ika - 116 0,62 53 MypmaHcKkast 00J1aCTh 0 0
Yysamus
55 Tysnbckast 001aCTh 115 0,61 54 SIpocnaBckast 001acTh 0 0
56 Kypranckast 00;1acth 114 0,61 55 BpsHcKast 001acTh 0 0
Cpennee no cydobekTam

Cepepo-Kapkasckoro DO 109,4 56 Ilensenckas o01acThb 0 0

57 Pecny6nmka Kapenus 107 0,57 57 Yeuenckas Pecriybnuka 0 0
58 Pecny6nuka Xakacus 105 0,56 58 CaxanuHckas 001acTh 0 0
59 JIuneukas 061acTh 103 0,55 59 ‘lysamcxas Pecry6nnia - 0 0

Yysamus
60 PecnyOsnka Komu 101 0,54 60 Tynbckast 061aCTh 0 0
61 OpJoBckast 001acTh 98 0,52 61 Kypranckas o0mactsb 0 0
62 Pecny6iinka TeiBa 97 0,52 62 Pecny6iinka Kapeus 0 0
63 CmMorneHckast o0sacTb 96 0,51 63 Pecny6nmka Xakacus 0 0
64 Kabapauno-Bankapekas 96 0,51 64 JIunenkas o61acThb 0 0
Pecrybnmka
65 HBanoBckas 00J1acThb 96 0,51 65 OpioBckas 00J1aCcTh 0 0
66 Koctpomckast 001acTh 96 0,51 66 CMoneHckas 001acTh 0 0
67 Kypcxkast o6nactb 94 0,50 67 Kabapmuno-bankapexas 0 0
PecnyOiinka

68 Kanuaunrpaackas 001acth 92 0,49 68 MBanoBckas o6acThb 0 0
69 Pecnybimka CeBepHast 80 0,43 69 Kypcxkast o6nactb 0 0
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Koa-Bo Toas Moru6.0 Toas
PeiiTunr Cyobekt P® MOKAPOB, o > | PeiiTHHT Cyobekt PD JII0/1ei, o ’
el ° yeJ. 0
Ocerns - Ananus
70 Pecny6nnka Mapwuii On 76 0,41 70 Kamnunrpanckas 0 0
o0nacTh
71 Kanyxckast 00nacts 75 0,40 71 Pecmybmika Cenepras 0 0
Ocetust - Ananust
72 Pecy6iinka MopaoBust 74 0,40 72 PecnyOiinka Mapwuii D71 0 0
73 r. CeBacTomnoJjb 66 0,35 73 Kanyxckast o0nacts 0 0
74 Hogropoackas o6nacTb 62 0,33 74 Pecniyonnka MopaoBust 0 0
75 Kamuarckuii Kpai 58 0,31 75 Hogropoackas 061acTh 0 0
76 IIckoBckas 00s1acTh 54 0,29 76 Kamuarckuii kpait 0 0
77 PecnyOninka Anrait 48 0,26 77 TIckoBckast o6acThb 0 0
78 Pecniyonuka Anpirest 44 0,23 78 PecniyOninka Anrait 0 0
79 Marazganckast 001acThb 44 0,23 79 Pecniyoimka Anpires 0 0
80 Espeiickas aBT. 001aCTh 41 0,22 80 Maraganckas 001acTh 0 0
81 Pecny6nnka MHrymeTrs 31 0,17 81 EBpetickas aBT. 00J1aCTh 0 0
82 Pecny6imka Kanmpikus 22 0,12 82 Pecniy6nka Kanmbikus 0 0
83 UyKkoTcKuUil aBT. OKpYyT 18 0,10 83 UyKOTCKUI aBT. OKpYT 0 0
84 Heneuxuii aBT. okpyT 16 0,09 84 Heneuxuii aBT. OKpyT 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
PecnyGnnka PecnyOnnka

C YUYETOM HMHTCHCHBHOI'O POCTa 3HCProBOOPYKCHHOCTHU HACCIICHUSA, JXHUIIBIX U

OOIIECTBEHHBIX 3JaHHUM, TEHJACHIHUS IO KOJUYECTBY <«OAIEKTPOTEXHHUUECKUX)
[I0’)KAPOB, OYEBHUIHO, COXPAHUTCA IPU CYIIECTBYIOIIEM IOJOKEHUN IOKAPHOU
npO(UIAKTUKU JIEKTPOYCTAaHOBOK.

B HacTosmiee Bpems cloXuiach CUTyallus, KOTAa 3JIEKTPOOOOpYyIOBaHUE IO
OoJIbIlIeH YacTH HUKEM HE 00CITY>KMBAETCS U HE KOHTPOJIMPYETCS C TOUKU 3PEHUS €ro

NOXKApHON  NpOoQUIAKTHKU. DJEKTPUKM Ha  OOBEKTaX 3aHUMAIOTCA  €ro

00CIyKMBaHUEM WM PEMOHTOM, KOIJla 4YTO-TO BBIXOJAMUT U3 CTpos. B 3TOi cBA3M,
OTHUM U3 OCHOBHBIX BOIIPOCOB SBJISIETCS OpraHM3alUs CHCTEMaTHYECKOU
npOo(UIAKTUKY MOKAPOB OT IEKTPOOOOPYAOBAHUS KUJIBIX U OOLIECTBEHHBIX 3aHUN
C IPUMEHEHUEM TEXHUYECKUX CPEICTB.

B cooTtBercTBUU co cTatheil 4 TexHuueckoro peraaMenTa TaMOXEHHOTO COr3a
(TP TC 004/2011),

HU3KOBOJIbTHOE 00OPYZOBAaHHUE JOJDKHO OBITH pa3paboTaHO M M3TOTOBJICHO TaKUM

«O  0e30MacHOCTH HHU3KOBOJBTHOTO  0OOOPYIOBaHUS»
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o0pa3om, 4TOOBI P MPUMEHEHUH €r0 M0 HAa3HAYEHHUIO U BBIIIOJHEHUU TPeOOBaHUMN
K  MOHTaxy, OKCIulyaTaluMM  (MCHOJb30BAaHUIO),  XPAaHEHUIO,  IEPEBO3KE
(TpaHCHOPTHPOBAHUIO) M TEXHUYECKOMY OOCITYy)XHBaHUIO 3TO 000OpyJOBaHUE
o0OecreynBasio: OTCYTCTBHE HEJIOMYCTUMOIO PHUCKA BO3HUKHOBEHHS IOBBIIIEHHBIX
TEMIEPATyp, IOYTOBBIX Pa3pAIOB WIM H3IIYYCHUH, KOTOpPhIE MOTYT MPHUBECTH
K IOSIBJIEHUIO ONACHOCTEH, OTCYTCTBHE HEAONMYCTHMOIO pUCKA IpPH IEperpysKax,
aBapUMHBIX PEKUMaX U OTKA3axX, BBHI3BIBAEMBIX BIHUSHHUEM BHEIIHUX U BHYTPEHHHUX
Bo3aciicTByomux  (aktopoB. Takke B JaHHOM  cTaThe  OMPEIENIEHO,
4YTO HU3KOBOJBTHOE OOOPYAOBAHME [OJDKHO OBITH pa3paboTaHO M H3TOTOBJIEHO
TakKUM O0O0pa3oM, 4TOObI OHO HE SBJSUIOCH HMCTOYHMKOM BO3HMKHOBEHMS TOXKapa
B HOpPMaJIbHBIX U aBAPUIHBIX YCIOBUSAX PaOOTHI.

B  OompmmHCTBE  ciydaeB, IOCJI€  MOHTaxa, d3JEKTPOOOOPYIOBaHUE
HE ToJBepraercs NpoQUIAKTUYECKMM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCITy’)KMBaHUI0O U  PEMOHTHO-TIPEAYNPEIUTEIbHBIM  MeponpusaTusM.  OmHako
CO BpPEMEHEM C HUM HPOUCXOASIT OTPULIATENIbHBIE W3MEHEHHUsS. YXYJIICHHUE
COCTOSIHHSI 3JIEKTPOOOOPYAOBAHUS MPHUBOIUT K HEPALMOHAILHOMY HCIOJIB30BaHUIO
AIIEKTPUYECKON SHEPTUU M TOBBIIICHUIO YPOBHS MOXAPHOM OMAacHOCTH, a, 3HAYUT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOTO HAOIIOICHHUS.

B cootBercTtBUM ¢ PenepanbHbiM 3akoHOM OT 21 nekabps 1994 r. Ne 69-@3
«O noxapHoi Oe30macHOCTW», MPOQPWIAKTHKA TOXAapoB — COBOKYIHOCTb
IPEBEHTUBHBIX MEp, HANPABICHHBIX HA UCKIIOYCHHE BO3MOXXHOCTH BO3HUKHOBEHUS
M0’KapOB U OTPAaHMUYEHUE UX TOCIIEACTBUM.

[Ton cuctemoii MpoUIAKTUKHM TMOKAPHOM OMACHOCTU AJIEKTPOOOOPYIOBAHUS
KWIbIX W OOLIECTBEHHBIX 3JaHUM TMOHUMAIOTCA PETYJSAPHBIE, BBIIOJIHSAEMBIC
o 3aJaHHOU nporpamme HaAOJII0ICHUS 3a AKCILTYyaTUPYEMBIM
AJIEKTPOOOOPYIOBAaHUEM, TO3BOJISIOIIUE ONPENENATh €ro (PakKTUUECKOE COCTOSHUE,
OPOUCXOASIINEe B HEM TPOIECChl M TMPOTHO3UPOBATh HW3MEHEHHE COCTOSHUS
O] BIUSIHUEM Pa3IMYHBIX (hakTOpoB. Takue HaOMIOACHUS HEOOXOIUMBI, B TIEPBYIO
ouepe.ib, IS JIEKTPOOOOPYI0BaHMSI 0OBEKTOB C MACCOBBIM IPEOBIBAHUEM JIFOEH.

[ToxxapHast 0e3011acHOCTh OOBEKTOB Pa3IMYHOIO HA3HAYEHHUS B 3HAUYUTEIBHOMN
CTEIIEHU OIPEAEISAETCS COCTOSHUEM OKCIUTyaTHPYEMOIO 3JIEKTpooOOpyAOBaHUS

1 3JIEKTPOYCTAHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBlIeHHEM B OOECHNEYeHHH TMOXKApHOM  OE30MacHOCTH
IKCILTYaTHPYEMOTO DJIEKTPOOOOPYIOBAHUS SIBISCTCS MAaKCHMAaJIbHO BO3MOXKHOE
CHIKEHHE BEPOSATHOCTH BO3HUKHOBEHUS IMOXKapa OT JJIEKTPOYCTAHOBOK B LIEJIOM
Y OT OTJIEJIbHBIX DJIEKTPUUECKUX WU3ACIIHI.

TaMm, r1e ecTh KOHTaKTHBIE COEAUHEHHUS B DJIEKTPOCETSX, MPOLIECC OKUCICHUS
METAJUTMYECKNX TMOBEPXHOCTEH JIIEKTPOKOHTAKTOB W  TOSBIEHUS Je(dEKTOB
HeNpepbIBEH. be3 10CTaTOYHOM TEXHUYECKOM OCHAIIECHHOCTH W MOATOTOBIEHHOTO
NepcoHana B OOJBIIMHCTBE CIYy4YaeB HEHCHPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOMKHO
O0OHAPYXKUTh TOJBKO MO XapaKTEpHOMY 3amaxy Wi OOYTJIIEHHOW 3JIEKTPOU3O0JISINH,
YTO XapaKTEPHO I aBapUMHBIX 1€PEKTOB YK€ Ha MOKapOONacHO! CTauu.

Bo3nukHOBeHNE AEPEKTOB AIEKTPUUYECKUX IIETIEH W AJIEKTPOOOOPYIOBAHHS —
9TO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMU U KOTOPOE
HE00XO0AMMO MPEAYIPEXKAATH 3a0JIarOBPEMEHHO.

B Hacrosmee BpeMs NOSIBUWINCh HOBBIE TEXHUYECKUE CPEICTBA, MO3BOJISIONINE
BBIBECTH MNPO(MUIAKTUKY TIOKAPOB  OT  BJIEKTPOOOOPYAOBAHHS B  JKHIIBIX
1 OOIIIECTBEHHBIX 3/TaHUSIX HA HOBBIM YPOBEHb.

K o6cmyXuBaHUIO AJIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIIMPOBAHHBIC
CIICHIMAINCTBI, HUMEKIIME Tpynmny 1Mo 23JekTpode3onacHocty He Huxe |,
MOATBEPAKAECHHYIO COOTBETCTBYIOLIUM YAOCTOBEPEHUEM.

OO6cnenoBanue  AIEKTPOYCTAHOBOK  JIOJDKHO — MPOU3BOJUTHCS ~ COBMECTHO
C  KBaIM(PUIMPOBAHHBIM  TEPCOHAIOM  JJIEKTPOTEXHUYECKOTO  XO3SIMCTBA,

OTBETCTBEHHBIM 3a 00CITy)KHBAaHUE AJICKTPOOOOPYIOBAHUS 3TaAHMUSL.
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1. Ob6aacTb npuMeHeHUs

Hacrosdmmue MeTtoauueckue peKOMEHIALUU ONPEAENAIOT OOIIME IOJOKEHUS
[0 OpraHu3aly NpOoQUIAKTUKU I0XKApOB OT 3JIEKTPOOOOpPYNIOBAaHUS B KHIIBIX
U OOIIECTBEHHBIX 3/IaHUSAX C IPUMEHEHUEM TEXHUUYECKUX CPE/ICTB.

Hacrosmme METOANYECKUE pEeKOMeHauun IIpeHAa3HAYECHBI
JUIsL UCHOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoii ®enepainuu, OpraHos
MECTHOI'O CaMOYIPABJICHUS, OPTaHU3ALMNA [0 pean3aliyd INOJHOMOYMM B 00JacTH
NOKapHON O€30I1aCHOCTH, a TaKXe COOCTBEHHUKOB (apeHAaTOPOB) >KUJIBIX TOMOB
(kBapTHD).

OCHOBHBIMM 3a/lauaMU HCHOJIHUTENBHBIX OpPraHoB cyObeKkTOB Poccuiickoii
denepanun, OpraHoOB MECTHOTO CaMOYyIIPaBJICHNU, OpraHM3aLNM,
N0 Npo(UIAKTUKE IMOXKAPOB B JKUIbE, SBISAIOTCA OOYYEHHE HACEIEHHUS MepaMm
NOKapHOH O€30I1aCHOCTH, OCHOBaM I0XapoOE30IIaCHOTO IOBEACHMS, a TaKkKe
MH(POPMUPOBAHNUE HACEJIEHUS O MEpax MOKapHOU OE30IaCHOCTH.

Hactosmue wmeTtoguyeckue pEKOMEHAAUMW MOTYT  OBITb  MPUMEHEHBI
COOCTBEHHMKaMU JOMOB (KBapTHp) M apeHJaTopamMu MOMEIIEHUN ISl MPOBEACHUS
CaMOCTOSITEJIbHOM IEPBUYHOM OLIEHKM COCTOSIHUSL TIOKapHOM 0e30IacHOCTH
IKCILUTYaTUPYEMOTO IEKTPOOOOPYAOBaHUS.

B Hacrosnmx MeToauueckux peKOMEHAANMAX 0] TEXHUYECKUMU CPEICTBAMMU
npo(UIAKTUKKA TOXKAapOB MOHMMAIOTCS ammapaTbl 3allUThl JIEKTPUUECKHUX IIeTeH,
TEIUIOBU3MOHHAs IMATHOCTHUKA, TEPMOUHAUKATOPBI U TEPMOCUCTEMBI.

Hacrosmme Merogudeckue peKOMEHAALMM HE SBISIIOTCS  PYKOBOACTBOM
II0 IPOCKTUPOBAHMIO JJIEKTPOYCTAHOBOK 3JaHUM W  MOHTaXYy aIllapaToB
IIEKTPUYECKON 3aILUTHI U APYTUX TEXHUYECKUX CPEICTB.

[IpoekTpOBaHUE M MOHTAX DJIEKTPOYCTAHOBOK 3JAaHUU JOJDKEH NMPOBOIAUTHCS
B COOTBETCTBHUHU C JIEUCTBYIOIIMMH HOPMAaTUBHBIMU JOKYMEHTaMHU.

Hacrosmme MeTtoaudeckue pEKOMEHAALMU HE SBISIIOTCI HOPMATHBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE JIEKTPOTeXHUYECKHE PUYHHBI MI0KAPOB
OT 3JIEKTPO00OPY10BAHMS

[ToxxapHasi 6e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAUYEHHUS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3/aHUIl B 3HAUYMTENBHOM CTENEHH OIpeelsieTcs
COCTOSIHUEM JKCILTYyaTHPYEMOTO 3JIEKTPOOOOPYAOBAaHUS U AIEKTPOYCTaHOBOK.

3HaHUEe TEXHUYECKUX NPUYMH I0KAPOB OT HIIEKTPOYCTAHOBOK I103BOJIET
Opranu3oBath 3(HEKTUBHYIO CUCTEMY MOXKAPHO-MIPOPUIAKTUIECKUX MEPOIIPUSITHIA.

K mpuuraaM noxxapoB 3JIeKTPOTEXHHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMBIKaHUE;

- Ieperpys3Ka 3JIeKTPUYECKHX LIeTIeH;

- 60JIBII0€ TIEPEXOHOE CONPOTUBIICHHE;

- UICKPCHUE;

- DIIEKTPUYECKAs JIyTa;

- IepeHanpsHKeHNE IIEKTPUYECKON CEeTH.

Kpome Toro, He0OX0IMMO yYUTHIBATh, YTO MEPEHANPSIKEHUE DICKTPUUECKON
ceTd, OOJIBIIOE TMEePEXOHOE COMPOTUBIICHUE U IMEperpy3ka LEemH MOKET MPUBECTH
K KOPOTKOMY 3aMBIKaHWIO, BO3HHKHOBEHHUIO JIIEKTPHUUYECKOW IYTH, U HA0OOPOT,
KOPOTKO€ 3aMBIKAaHHE MOXET TMPHUBECTH K TIEPErpy3Ke DIEKTPUUECKOW CeTH,
K UCKpEHUI0, 00pa30BaHUIO DJIEKTPUYECKON TyTH, K MePEX0ay MEKTPUUIECKOTO TOKa
Ha METAJUTMYECKHE 3a3eMJICHHBIC KOHCTPYKIMHU U T.1. [3].

To ectp, onHM aBapuiiHbIE PEXHUMBI, MOTYT MEPEXOIUTh B Jpyrue Oolee

OIMaCHBIC OTHOCUTCIIbHO BO3MOKXHOCTU BO3HHUKHOBCHH: ITOKAPOB.

Kopomkoe 3amvikanue

Cpenn mnOpuYMH TIOXKApPOB  BJIEKTPOTEXHUYECKOTO XapakTepa KOPOTKOE
3aMbIKaHUE SIBJISIETCS CAaMBIM PACIpPOCTPAHEHHBIM, XOTS HEPEIKO OHO MOXKET OBITh
U CJIEJCTBUEM KaKOi-ITOO0 Apyroil aBapuiHON CUTYallMH B DJIIEKTPUUYECKON LIeTH.

Kopotkoe 3ambpikaHue B SIEKTPUYECKUX LEMSIX MOXET BO3HUKHYTh
B pe3yJbTaTe 3aMbIKaHUS MEXKIY (a30BbIM U HYJIEBBIM MPOBOJHUKAMH, 3aMbIKAHUS
(ha30BOTrO MPOBOTHHUKA Ha «3eMJTIO» [3].

NHbIMH  cliOBamMu, KOpPOTKOE 3aMbIKaHME BO3HHMKAE€T TMPHU COEIUHEHUH
ANEKTPUYECKUX MPOBOJOB C HAPYLIEHHOW M30JISIHAEH, COMPUKOCHOBEHUH ITPOBOJIOB

C MCTAUIMYCCKUMH 3a3CMJICHHBIMU KOHCTPYKIUAMU BHaHHﬁ n COOPYKCHUHU,
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NONIAJJAHUU HA OTOJICHHBIE IPOBOJA TOCTOPOHHUX METAJUIMYECKUX IIPEJIMETOB,
npoboe OOyrjaeHHOW WM HapyLMIEHHOW HW30JSIUM  TMPOBOJOB M JIPYTHX
AIIEKTPOYCTAHOBOYHBIX U3JICITHIA.

[lpn KOPOTKOM 3aMBIKAHUM MIHOBEHHO MHOTOKPATHO YBEIMYUBACTCS CHJIA
TOKa B IICTIH, POUCXOIUT 3HAYUTEIILHOE BBIACICHUE TEIUIA, 3HAYUTEIBHO BO3PACTaeT
TEMIIepaTypa TOKOMPOBOASIINX JXHII, YTO TPUBOIUT K PACIUIABICHUIO HW3OJISIIUH
JIIEKTPUUYECKUX TPOBOAOB M Kabenmel M e€ MOCIenyrolleMy BOCIUIAMEHEHHIO.
KopoTkoe 3amblkaHWe, KaK MPaBUIIO, CONPOBOXKIACTCS XJIOMKOM, PacIlIaBICHUEM
MeTayla MPOBOJHUKOB M BBIOPOCOM DPACKaJICHHBIX YaCTHI[ U3 30HBI KOPOTKOTO
3aMBIKaHUS C TIOCJICAYIOIIUM BOCIIAMEHEHHEM OKPY’KaIOIIUX MPEIMETOB.

Haubosiee pacmpocTpaHEHHBIE NPUYMHBL, MO KOTOPHIM MOXET TPOU3OUTH
KOPOTKO€ 3aMbIKaHHE B KBapTUpE, JIOME, OOIIECTBEHHBIX 3IaHUSX — OTO
NOBpEXAeHNEe W30suu. [lOBpeXICHHWE W30ISIMH Yalle BCErO IPOUCXOIUT
B MecTaX, Iic poBOJa mneperndarrcs. Takke K MOBPEKACHUIO H30JIALUN MOXKET
IPUBECTU TEPEKPYYMBAHKUE IPOBOJOB, CrHOaHWE MPOBOAOB IMOJ OCTPHIM YTIJIOM,
MOBPEXKJICHNE W30JBLUU TPOBOJOB IMpPH MPOBEJICHUM PEMOHTHBIX pador [4].
N30ms1iui0 MOTYT TMOBPEIWTH TPBI3YHBI WM JOMAIllHWE >KUBOTHBIE. Eme ojHa
NpUYMHA KOPOTKUX 3aMbIKaHHW — TIEperpeB M, Kak CJICICTBHE, pPa3pylLICHUE
U3OJISILINN.

HcrounnkamMu 3a)KWTaHUS TPH  KOPOTKHX 3aMBIKAHUSX MOTYT SIBIISITHCS
packaiieHHble (TOpsIIME) 4YacTUIBl H KalUld MeTalyla TPU  PaCIUIaBICHUU
B aBapUHBIX pEXKMMaxX JKWI TNPOBOJAOB (kabenel) wWiM TpH pa3pylICHHH

AIEKTPOIPUOOPOB.

Ilepecpyska rnexkmpuueckux cemei

CoBpeMeHHbBIE KBapTHpPbl M JIOMa HACBIIIEHbl MHOXECTBOM 3JIEKTPUUYECKUX
npuoopoB. YacToll NpUYMHON BO3HUKHOBEHHMS II0KApOB SBISETCA IEpErpys3Ka
DJIEKTPOCETEN.

Ileperpy3koii Ha3pIBa€TCs TAaKOE SIBJICHUE, IIPU KOTOPOM B DJIEKTPUYECKON CETH
BO3HMKAIOT TOKOBBIE HATPY3KH, IPEBBIIIAOIINE JIUTENBHO JOIYCTUMBIE.

Haubonee wacToif NpUYMHON, BBHI3BIBAIOIICH MEPETPY3KY AIEKTPUUECKUX
Heneil B KUIbIX U OOIECTBEHHBIX 3/1aHUAX, SABIIACTCSA BKIIOYCHHE B AJIEKTPUUYECKYIO

CCThb HC MPCAYCMOTPCHHBIX pacu€TOM MOIIHBIX HOT‘pC6I/ITCHCﬁ QJICKTPOOHCPIrun WJIn



17

BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU
OJTHOBPEMEHHO.

B pesynbrare mneperpy3kud MNpoOBOAA HArpeBAIOTCs, BBIAEISIETCS OOJIBLIOE
KOJINYECTBO TeIjIa, MOTYT IIABUTHCS JKUJIBI TPOBOJIOB — 3TO MOXKET CTaTh MPUUYUHON

KOPOTKOTO 3aMbIKaHHsI, BO3HUKAIOT UCKPBI U KaK CJICACTBUE TIoXxap [5].

bonvuioe nepexoonoe conpomuenenue (nioxoi KoHmakxm)

bonpmioe mnepexoJHOE CONPOTUBIEHUE — 3TO CONPOTHUBIECHHUE YYacTKa
AIIEKTPUYECKOW IIeMHM B MECT€ COEIMHEHUS OTHENbHBIX D3JEMEHTOB (MecTa
COEIMHEHMsI TIPOBOJIOB, MOJICOCAMHEHUS UX K DJIEKTPONPUEMHHKAM, KOHTAKTHBIM
AJIEMEHTaM U T.N.) B KOTOPBIX, IPU HEMPaBUILHOM UX MCHOJHEHUH, COIPOTUBIICHHE
BBIIIIE€ 110 CPABHEHHUIO C COMPOTUBIICHUEM 3JIEKTPUUECKOMN LIENH 10 3TUX YYaCTKOB U
nocie Hux [3].

Hau6onee yacto 60bllre NepexoIHbIe COMPOTUBIICHUS BO3HUKAIOT B MECTaxX
COEIMHEHUS MPOBOJOB MEXAy COOOHM, KOIr/la BMECTO MailKu, CBapKd, OMPECCOBKU
WIM 32KUMOB TOJ] OONTHl TPUMEHSIOTCS CKPYTKH TPOBOJOB (OCOOCHHO OITacHa
CKpYTKa IMPOBOJIOB C AJIFOMUHUEBBIMU U METHBIMU YKUJIAMH), B MECTaX TOIKITFOUCHHUS
NpOBOJIOB K ammapaTam 0e3 CHenualdbHBIX 3aKHUMOB W HAKOHEYHHUKOB,
B BBIKJIIOYATENSAX, IITENCENbHBIX pa3beMax (po3eTKax, BUJIKAaX) Ha KOHTAKTHBIX
AJIEMEHTaX MPH CHIKEHUU TPHJIAraeMbIX JJIS BKIIFOUCHUS YCUIIUHN, HEIOBKIIIOUCHHSI,
MOATOPAaHUS] W T.NM., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIBIO PE3hOOBHIX
COEIMHEHUI B 3JIEKTPOOOOPYI0BAaHUH, B KOTOPOM B Ipoliecce padoThl MPOU3O0IILIO
ocJia0JeHre KOHTaKTa.

HenocpeacTBEHHBIM HCTOYHUKOM 3KUTAHHSI B OTOM ClIydae MOTYT OBITb:
DIIEMEHTHI DJIEKTPOYCTAHOBOK, HArpeThle 10 BBICOKOW TeMIepaTyphl TETIOM,
BBIICTICHHBIM ~ JJICKTPUYECKHUM TOKOM B MeECT€ OOJIBIIIOTO  TEePEeXOHOTO
COTIPOTUBIICHUS;  DJCKTPUYECKHE  HUCKPhl  WJIM  YaCTHUIBl  PACIUIABICHHOTO
W HaKaJICHHOTO METaJlJla, BO3HHUKAIOIINE B MECTE «IIJIOXOT0» JJIEKTPUUECKOTO
KOHTaKTa.

Kpome Toro, 001bI10€ MEPEXOTHOE COMPOTUBICHUE MOXKET ObITh MPUYUHON

BO3HHMKHOBCHHA KOPOTKOI'O 3aMBIKAHUA.

Hckpenue (0yzoeoii npoboit)
Uckpenne (myroBoil mpoOOii) B IJIEKTPOYCTAHOBKAX — OTO BEChMa

pacnpocTpaHEHHOE SIBJICHUE U MPOUCXOIUT KaK MPU HOPMAJIbHON paboTe OTACIIbHBIX
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noTpeOuTeNnel AIEKTPUYECKOM HHEpPruM, 4Yaile BCEro MpubOpOB HMMEIOLIUX
KOJUIEKTOPHBIN 3JEKTPOJBUraTelb MPU HEIUIOTHOM MPUJIETAHWM K HUM LIETOK, TaK
U B aBapUHHOM peXUME PabOTHI AJIEKTPONPUOOPOB, B MECTAX HEKAUYECTBEHHOTO
OPUCOEANHEHUS  MPOBOJAOB K  NOTPEOUTENSIM  DJIEKTPUYECKOW  HHEPTrHH,
OpU COMPUKOCHOBEHHHM OTAEIBHBIX YYacCTKOB TPOBOJOB MEXIy COOOM wWiIn
C 3a3¢MJICHHBIMU KOHCTPYKIUSAMU | T.1I. [3].

[Ipyu wuckpeHMHM MNPOUCXOAUT OOpa30BaHWE HCTOYHMKOB  3a)KUTaHUS,
o0JIajarouX SHEPTruen U TeMIepaTypol TOCTATOYHBIX JJi BOCIUIAMEHEHUS! MHOTHUX
TrOPHOYMX BELIECTB U MATEPUAIOB.

HckpoBoii pa3psii MOXKET 00pa30BBIBATHCS MPHU HM3JIOME KHIIBI Kabens u3-3a
yCTaJOCTH METajula, pa3pbiBa MPOBOJHUKA MPU UYPE3MEPHOM pPACTSDKEHUHU Kaleds,
100 TIPU MOBPEKJACHUU JKHJIBI TIOCTOPOHHUM TIpeaAMeToM. B moBpexaEHHOM Kuje
BO3HHMKAET MaJblil 3a30p, MpoOMBaeMbIii pabOYMM HaIpPSKEHUEM, IOATOMY TOK
0 TakoMy KaOelo MpOJIOKAET MPOTEeKaTh, U OCTAETCA OJM30K K HOMUHAJIBLHOMY
3Ha4eHU0. B 3a3ope BO3HMKAaeT AYrOBOM  paspsl, COIPOBOXKIAIOIIUNCS
WHTEHCUBHBIM BBIJICJICHUEM TEIUIA, YTO MNPHUBOJUT K JAIBHEUIIEMY PpPa3pyLICHUIO

U30JISIIIUU KaOessi M er0 BO3TOPaHUIO.

Anekmpuueckan oyza

DnexTpuyeckas ayra o0pasyercsi B pe3yjbTaTe YCTOWYUBOTO JIEKTPUUECKOIO
paspsaa MEXIy IABYMS METAUIMYECKUMH JJIEMEHTAMM JJIEKTPUYECKOM YCTAHOBKH,
MMEIOLMMH Pa3HbIE MOTEHIMANbL. B 3JIEKTpUYECKON Ayre NPOUCXOAUT UHTECHCUBHAS
VMOHM3alMsl ra30BOro IPOMEXKYTKa, IUIAaBICHHE U ropeHue meramia. Kpome Toro,
IPOUCXOAUT HMHTEHCUBHOE pa30pbhI3rMBaHME PACIUIABICHHBIX YacTHIl MeTallia,
UMEIOIINUX OOJIBIIION 3amac TemIOBOM SHEPruu, KOTOPhIE MOMajas Ha TOprovHe
MaTepuaybl, MOTYT 3aXedb HUX. OJEKTPUYECKas Jayra HMEeT OYEHb BBICOKYIO
temnepatypy (1500-4000 °C) u MOXKET BOCIUIAMEHUTb MPAKTUUECKH J0O0MH
TOPHOYMI MaTepuall, COIPUKACASICh C HUM HEIOCPEACTBEHHO, a TAKXKE ITOCPEACTBOM
JyYUCTOU TETUIOTHI.

YcronumBas — dJEKTpUYECKas  Jayra HHOTZA  MOXET  BO3HHUKAaThb B
ANeKTponpoBoaax. IIpu anmexkTpudyeckon ayre mo Hemnsm IpoTeKaroT TOKH KOPOTKOIO
3aMmbikaHus. [ToaToMy npu oOpa3oBaHUU IEKTPUUYECKON IyTH B aBAPUITHOM PEXHUME
B 2JIEKTPUYECKOM 1IENIM BO3HUKAIOT BTOPUYHbBIE (OOOYHBIE) SBJICHUS, XapaKTEPHBIC

U1 KOPOTKOrO 3aMblkaHus. B ciywasx, He NpeayCMOTPEHHBIX HOPMAaJbHBIM
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PECKUMOM OKCILTyaTalluU 3JICKTPOYCTAaHOBOK, BO3HHMKHOBCHHEC BHCKTquCCKOﬁ AyTu

Jaime BCEro MPOUCXOANT MTPH KOPOTKOM 3aMbIKaHUU [3].

Ilepenanpsaircenue 6 31eKmpuueckoil yenu

[lepenanpsikeHre MOXET BO3HUKATh: MPU KOPOTKUX 3aMBIKAHUSX; MpU
NOMAaJIaHUKN «BBICOKOT0» HAaNpPsDKEHHs] Ha HU3KOBOJIBTHBIE CETH; NPH TPO30BBIX
paspsax; 3JIEKTPOMAarHUTHOW UHIYKIWHU U AP.

[TokapHasi ONAcHOCTb MEPEHAIPSKEHUsI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXET MPOSBIATHCS B  CIEIYIOMIEM: MOBBIIICHUH BEPOSTHOCTH
BO3HUKHOBEHHUSI KOPOTKOTO 3aMbIKAHUS; YBEJIMUYEHWU TOKOBOM Harpy3kd Ha
OTJENbHBIX Yy4YaCTKax »dJCKTPUUECKONM Ienu U BO3MOXKHOCTH BO3HHKHOBEHUS
neperpy3Ku; MOBBIIICHUN TEIJIOBBIICICHUS B 3JIEKTPOHATPEBATENIbHBIX YCTPOMCTBAX;
MOBBIIIEHUH BEPOSATHOCTH BO3ZHUKHOBEHUS aBAPUHHBIX PEKUMOB B AJIEKTPOIPUOOpax
[3].

Henpasunvnaa 3Ixcnayamayus, KOHCMPYKMUGBHbIE HEOOCMAMKU U
HEeUCnPAGHOCHU IJIEKMPOU30e U

[locxapHast ©e€30MacHOCTh  3JEKTPUUECKUX TMPUOOPOB  HampaBieHa Ha
o0ecrniedyeHre MpakTUIeCKo HEBO3MOKHOCTHU 3aropaHusi, Kak caMoro u3ieinus, Tak u
OKpyXarole ero cpeabl, YTO JOJDKHO O0ecneyuBaThCi  KOHCTPYKUHUEH
AIEKTPOINPUOOpa, BHIOOPOM  KOMIUIEKTYIOIIMX M3JEIMHA W MaTepualioB ¢
TEMIIEPAaTypPHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMH TEIJIOBOMY PEKUMY
pabotel. Ilpm 3TOM  XapaKTepUCTHKAMHU  IO0XapOOE30MacCHOCTH  SBJISETCS
COOTBETCTBHE TEMIIEpaTypbl Ha OCHOBHBIX 3JIEMEHTAaX 3JIEKTPUYECKOro mpudopa
JIOTTYyCTUMBIM 3HaYEHHSIM, KaK B paboueM, TaK U B aBApUHHOM PEXXHUME €ro padoThl.

Bo3HUKHOBEHHE TIOXapoOB OT OJICKTPUUECKUX MPUOOPOB MOXKET OBITH
OOyCJIOBJIEHO: ~ KOHCTPYKTHBHBIMM  HEJOCTaTKaMH,  HapylIeHUEM  MpPaBUI
AKCIUTyaTallMi; HEKAYeCTBEHHBIM DJHEProcHa0XeHUeM (pe3KUMHU KOJeOaHUSIMHU
HANpPsDKEHUSI B DJIEKTPUYECKOW CETH, YTO MOXET MPUBECTH K BO3HHUKHOBEHHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH TPUYMHAMHM BO3HMKHOBEHMSI T0XApOB OT DJIEKTPUUYECKHUX
U3JICIUN SIBIISIFOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpax U MIHypax MUTaHUs, OO0JIbLIOE
MIEPEXO0THOE COMPOTUBIICHHE, TIEPETPY3Ka, HCKPEHNE, HAPYIIEHUE TETNIOBOTO PEKIMa
paboTel  anekTpornpubopa  (YXYAIICHHBIM  TEIJIOOTBOJ), HEMOCPEACTBEHHOE
COTPUKOCHOBEHHWE HArpeThIX TMOBEPXHOCTEH DIEKTPONPHUOOPOB C TOPIOYHMHU

MaTepuajamMH; BO3JCHCTBHE  TEIUIOBOTO W3IydeHus Tmpubopa (Hampumep,
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3JICKTpOO6OFpCBaTCJ'I}I) Ha TOpPHOYMC MAaTcpHajbl; BLBUICT pPaCKaJICHHBIX YAaCTHII,

o0pa30BaBIIMXCS B Pe3yJIbTaTe aBapuiHOTO pekuma [3].

3. Opranusanus NpoPuIaAKTUKH MOKAPOB

3.1. O0uue noJI0KeHU

C 1 wmapra 2023 r. BCTynWwIO B  CWIy  IIOCTaHOBJICHHE
[TpaButensctBa Poccuiickoit @®enepanuu ot 24 okTs6ps 2022 1. Ne 1885
«O  BHeceHMH  u3MeHeHMl B IIpaBuia  IPOTHBOIIOXKAPHOIO  PEKHUMA
B Poccuiickon denepanun».

[lykT 2 yka3aHHBIX W3MEHEHUH BBOIUT B [IpaBmia mpoTUBOIOXKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — I[1I1P) HoBeIil myHKT 2.1 cnexyromiero
cojepkaHus «PyKOBOOUTENb OpraHU3alMl OOECHEUMBAET HKCIUTyaTallUI0 31aHUM,
COOPYKEHHM B COOTBETCTBUHU C TpeOOBaHUAMU DeepanbHOro 3akoHa « TeXHUuecKui
permaMeHT o TpeOOoBaHMAX MOXKAapHOM Oe30macHOCTH» U (WJIM) IPOEKTHOM
JOKYMEHTALUN.

C 7 suBaps 2023 r. BcTynuiu B cwiy [IpaBuia TEXHUUECKOW AKCILTyaTallU
AJIEKTPOYCTAHOBOK ToTpeduTesneil anekrpudeckoir sHeprum (nmamee — I1TD),
yTBepXACHHbIE TmpukazoM MunsHepro Poccum Ne 811 or 12.08.2022
«O0 ytBepxkaeHun IlpaBun TEXHUYECKOW SKCIUIyaTalMu 3JEKTPOYCTaHOBOK
NOTPEOUTENEH SMEKTPUUECKON IHEPTUN.

B coorBerctBum ¢ nyHktom 3 IITD TexHuyeckas HKCIUTyaTalMs
IEKTPOYCTAHOBOK ~ BKJIKOYA€T, B TOM 4YHUCJIE, HMX PEMOHT MU TEXHUYECKOE
o0cITy>)KUBaHHE.

B cootBerctBum ¢ myHkroM 7 IITO, mpu skcrutyatanuu 31€KTPOYCTaHOBOK
NOTPEOUTENh TAaKXKe JODKEH OOECHeuMTh: COJAEPIKAHHME DIIEKTPOYCTAaHOBOK B
MCIPABHOM COCTOSTHUM M MX 0€30MACHYIO HKCILIyaTalUIo; IPOBEIEHUE TEXHUUECKOTO
0OCITy’)KMBaHUsI U PEMOHTA JJIEKTPOYCTAHOBOK B IIEJIAX MOIJEPKAHUS HCIPABHOIO
COCTOSIHMSI M O€30MacHOM  JKCIUTyaTallid  JJIEKTPOYCTAHOBOK;  HAJMYHeE,
UCIIOJIb30BAaHUE W  TMOJJEPKAHHE B  aKTyaJJbHOM COCTOSSHUM TEXHUYECKOU

JTIOKYMEHTAIUU, HEOOXOUMMOM JJIsl SKCILTyaTalluK 3JIEKTPOYCTAHOBOK.


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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B cootBerctBun ¢ myHktoM 8 IITD ayisi HEMOCPEACTBEHHOIO BBINOJIHEHHUS
00s13aHHOCTEN 1O OpraHM3alMK HKCIUTyaTallMM 3JEKTPOYCTAaHOBOK PYKOBOJIUTEIND
norpeburens  (3a  UCKIIOYEHMEM  WUHIUBUAYAJIbHBIX  MpeaIpUHUMATENeH
U (U3MYECKUX JIML) OPraHU3AIMOHHO-PACTIOPSAUTENBHBIM JTOKYMEHTOM Ha3HayaeT
U3 UKciaa aJAMUHHUCTPATHBHO-TEXHUYECKOTO TEpCOHANa MOTpeOuTeNs JIUIO,
Ha KOTOPOE BO3JIOXKEHBI OOS3aHHOCTH TO OPraHU3allid IMPOBEIEHUS BCEX BHUIOB
paboT B DIEKTPOYCTAHOBKAxX IMOTpeOWUTENss (majmee — OTBETCTBEHHBIM 3a
DIIEKTPOXO3AHUCTBO), MW €ro 3amecTurens. B ciydae eciu noTpedUTesb,
OCYIIECTBIISIOIIMN IKCITYyaTalluI0 3JIEKTPOYCTAHOBKH, SIBJISETCS WHIMBUIYaJbHBIM
IpeaIpUHUMATETIEM,
00s13aHHOCTh 10 OpraHU3alUU AKCIUTyaTallil 3JIEKTPOYCTAHOBOK, OpTraHU3aluu
IIPOBEJICHUS BCEX BUIOB padOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTcsl HEMOCPEICTBEHHO
Ha TAKOTO MHJIUBUAYAIBHOIO MIPEANPUHUMATETIS.

YuureiBas TpeboBanus nyHkra 8 [1TD, opranuszaiuio npopuiIaKTHKU TOKapOB
OT DKCIUIyaTHPYEeMOTO d3JIEKTPOOOOPYIOBAHHUS PEKOMEHIYETCS BO3JIOKUTH Ha
OTBETCTBEHHOTO 3a 3JIEKTPOXO3SMUCTBO MM HA MHAUBUYAIBHOIO MPEATPUHUMATES,
HEMOCPEACTBEHHO IKCIUTYaTUPYIOLIETO IEKTPOYCTAaHOBKH, a [ (PU3HUECKUX JIHI] —
HEMOCPEACTBEHHO Ha (PU3UUECKOE JIHII0, IKCILTyaTUPYIOIIEe AIEKTPOYCTAaHOBKH.

B cootBercTBUN ¢ myHKTOM 9 [ITD Ha OTBETCTBEHHOTO 32 JIEKTPOXO3AHUCTBO
JOJDKHBI OBITH BO3JIOKEHBI MOJHOMOYHMS [0 OpraHU3alUd pa3padOTKU U BEACHUIO
JOKYMEHTallud IO BONPOCAaM OpraHM3allMM OKCILTyaTallud 3JIEKTPOYCTaHOBOK
U ee IepecMoTpy (aKkTyalu3aluu); OOECIEUEHUIO BBIIIOJHEHUS PEMOHTAa U
TEXHUUYECKOTO OOCITYKUBaHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBuM ¢ nmyHkroMm 14 IITD, noTpeduTenp I0MKEH OpraHu30BaTh U
OCYUIECTBJISITh KOHTPOJb COCTOSIHHUSI €r0 3JIEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM
qHclie, Ha pe3yJbTaTaX OCMOTPOB. BhIsBICHHbIE IO pe3yibTaTaM KOHTPOJS Je(PEKThI
000pyIOBaHUs, YCTPONCTB 3JEKTPOYCTAHOBOK JOJDKHBI (DUKCHPOBATHCS B KypHAe
ne(EeKTOB C OIpEeAeIEHUEM OTBETCTBEHHBIX 3a YCTPAHEHHWE JUI U CPOKOB
ycTpaHeHHs 1e(heKTOB.

B coorBerctBun ¢ nyHktoMm 23 IITD nortpebutens noJkeH 00eCHEUUTH

MPOBEICHUE TEXHUYECKOTO OOCTY>KUBAHUS U PEMOHTOB 00OpYAOBaHUS U YCTPOUCTB
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AIEKTPOYCTAaHOBOK.  OObEM  TEXHHYECKOrOo  OOCIY)XMBaHHWS U  ILUJIAHOBO-
NPEAyNpPEAUTEIIbHBIX ~ PEMOHTOB  3JIEKTPOYCTAHOBOK  JIOJDKEH  OINpPEACNATHCS
HEO0OXOMMOCTBIO TTOAICPKAHUS MCTIPABHOCTH M OOecTieueHnsi Oe30macHOi paboThI
AIIEKTPOYCTAaHOBOK.

B coorBerctBun ¢ mnynkrom 27 IITD y mnorpeOutens B OTHOIIEHUU
AKCIUTYaTUPYEMBIX KM 3JIEKTPOYCTAaHOBOK JOJKHA OBITh B HAJWYHM CIIEAYIOIIAs
TEXHUYECKask JOKYMEHTAIHS:

CXEMBbI JJIEKTPUUECKUX COCTMHEHUN U TEXHOJIOTMUYECKUX CHUCTEM, B TOM UYHUCIIE
HOpMAaJIbHbIE (BpPEMEHHbIE HOPMAJbHBIE) CXEMbl JJIEKTPUUECKUX COEIMHEHHM
AJIEKTPOYCTAHOBOK MOTPEOUTENIS;

KYpHajJbl ydeTa »dIIEKTPOOOOPYIOBaHUA C TMEPEUYUCICHUEM OCHOBHOIO
JIEKTPOOOOPYIOBaHUS W C YKa3aHMEM €ro TEeXHUYECKHX JAaHHbIX, a TaKxKe
MPUCBOCHHBIX €My MHBEHTAPHBIX HOMEPOB.

B cootBerctBUU ¢ myHkToM 30 IITOD, Bce M3MEHEHUSI B AJIEKTPOYCTAHOBKAX,
BBITMIOJTHEHHBIE B MPOIECCE IKCIUTyaTalllH, JODKHBI OTPAXaThCs Ha AJIEKTPUUYECKUX
(TEXHOJIOTUYECKUX, HCIOJHUTENbHBIX) CXeMaX M YepTexax 3a MOJIHUCKHIO
OTBETCTBEHHOTO 3a JJIEKTPOXO3SAHUCTBO C YKa3aHMEM €ro JODKHOCTH W JIaThl
BHECEHUS U3MEHEHUSI.

Ha ocnoBanuum nynkta 31 IITD cooTBercTBHE  3IEKTPUUYECKUX
(TEXHOJIOTMYECKUX) cXeM (depTexei) (hakTUYeCKHUM SKCILTyaTalldOHHBIM JIOJIKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO3SHUCTBO HE peXe OJHOro pasza B 3 rojaa
C OTMETKOM Ha HHUX O JlaTeé TMPOBEPKU, YAOCTOBEPEHHON €ro MOJIHUCHIO.
[Ipy HECOOTBETCTBUM IJIEKTPUYECKUX (TEXHOJOTMYECKUX) CXeM (depTexeil)
(baKTHYEeCKUM HKCILUTyaTallMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SMCTBO JIOJKEH
OBITH 0OO€EcIeUeH NepecMoTp (aKTyann3alusi) yKa3aHHbIX CXeM (YEpTEkKeEN).

IIynkr 8 m3menenunt B IIIIP BBoauT B Hero HOBbIM IMyHKT 17.1 crnenyromero
comepkanus: «PykoBomuTens opraHuzanuyd 00€CleYMBAcT BEACHHE M BHECEHHE
uHbOpMaAIllMM B KypHAN OKCIUTyaTallud CHUCTEM MPOTHUBOMOXKAPHOM 3aIHTHI.
JlommyckaeTcsi BeieHHE KypHasla SKCIUTyaTallud CUCTEM NMPOTHUBOIMOKAPHOW 3aIIUTHI

B JJICKTPOHHOM BHUJIC.


https://docs.cntd.ru/document/565837297#6520IM
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dopma BeACHUS KypHaJa dKCIUTyaTalldd CHUCTEM TPOTHUBOIOKAPHOHN 3aIllUThHI
OTIpEJICIIACTCS PYKOBOIUTEIEM O0BEKTA 3aIIUTHI.

C wuenpio obecrieueHus: Oe3aBapHuilHON pabOThl  3JIEKTPOOOOPYAOBAHUS
OTBETCTBEHHOMY 3a JJICKTPOXO3SHUCTBO Ha OOBEKTE 3aIIUTHl PEKOMEHAYETCS BECTH
KypHaJI, B KOTOPOM YKa3bIBAIOTCS:

MepevYeHbh KOHTPOIUPYEMOTO IIEKTPOOOOPYIOBAHUS;

JaTa TMPOBEPKH COCTOSIHUS TIO’KAPHOM 0€30MMaCHOCTH AJIEKTPOOOOPYI0BAHNS;

pe3yNbTaThl MPOBEPKU COCTOSHUS €ro TOXKapHOW O0e30MacHOCTH, W3MEHEHUS
COCTOSIHHUS TIOKapHOW OE€30IMacCHOCTH DJIEKTPOOOOPYIOBAHUS [0 CPaBHEHUIO C
pe3yibTaTaMu IPEIbLIYIICH IPOBEPKH;

IOPEANPUHATBEIC MEpPhl TI0 TOBBIIICHUIO YPOBHS IOXApHOW 0€30MMacHOCTH
(mpodunakTHYECKHe MEPONPHSITHS, TEXHUYSCKOE 00CTy’)KUBaHUE, PEMOHT, 3aMCHA).

dopma BEICHUS KypHaja PO HIIaKTHIECKUX OCMOTPOB
AIIEKTPOOOOPYIOBAHUS OMPEACIACTCS PYKOBOAHWTENIEM OOBEKTa 3amuThl. Bemenue
KypHajla  NPOPUIAKTUYECKUX  OCMOTPOB AIIEKTPOOOOPYIOBAHUS ~ MOXKET
OCYIIIECTBIISTHCS B AJICKTPOHHOM BHJIC.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TpaduK MPOPIITAKTHICCKUX
OCMOTPOB 3JIEKTPOOOOPYIOBAHUS.

[TeprnoanIHOCTH IIPOBEICHHUS PO HIIaAKTHIECKUX 00cie1o0BaHui
PEKOMEHIYETCS YCTAHOBHTh B 3aBHCUMOCTH OT COCTOSHUS OOBEKTa W CTCICHU
OTBETCTBEHHOCTH, HO HE pexke 1 pasa B roj.

PexomenyeTcss MpOBOAWTE BHEILIAHOBOE IMPOQPHIIAKTHICCKOE 00CIIeIOBaHUE
OTJICIBHBIX JJIEMEHTOB 3JICKTPOOOOPYMOBAHMS IIOCIC Ka)JJIOr0 WX PEMOHTAa WIIN
3aMEHEL.

Pe3ynbTaThl BHEIJIAHOBOTO OOCIIENOBAHUS 3aHOCATCS B JKYPHAI C yKa3aHUEM
IPUYUHBI 00CTIEOBAHNS.

Pexomenmyercs miepen MPOBEACHUEM OUYEPEAHOTO WM BHEIUIAHOBOTO
oOclieIoBaHUsl O3HAKOMHUTBCA C JAHHBIMH MPEAbIAYHIEr0 00CIeNoOBaHUsA. ITO
MTO3BOJIUT MPOCIEANTh TUHAMUKY TIOKapHON 0€30MaCHOCTH AJICKTPOOOOPYIOBAHUS H

CBOCBPCMCHHO ITPCAOTBPATHUTD ITOKAPOOIIACHYIO CUTYAIH1O.
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B coorBerctBum ¢ mnynktom 37 IITD mnoTtpebutesnemM AOJDKHBI OBITh
COCTaBJICHBl U YTBEPKJIECHBI PYKOBOJIUTENIEM WM WHBIM YIIOJTHOMOYEHHBIM JIUIIOM
noTpeduTeNnss - IOPUAMYECKOTO JMna (MOTpeOWTeNieM - WHIWBHAYATbHBIM
IpeAnpuHAMAaTeNIeM Wi (U3HYECKUM JIMIIOM) Tpaukd OCMOTPOB W 00X0/I0B
o0opynoBaHus, 3TaHUN
U COOPY>KEHUH AJIEKTPOYCTAHOBOK MOTPEOUTEIS.

HenocpeactBeHHo  mpodUIaKTUYECKHII  OCMOTP  3JEKTpOoOOpyAOBaHUS
IPOBOJUT KBAIM(PUIMPOBAHHBIA  CIEUUATUCT OOCTY)KMBAIOUIEH OpraHU3alMU
COBMECTHO C OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIICTBO HA OOBEKTE.

Bce onepanuu ¢ 35ekTpoo0opyoBaHUEM (MOHTAX arapaToB dJIEKTPUUECKON
3alllUThI, TEPMOMHAMKATOPOB, TEPMOCUCTEM, MNPODUIAKTHUUECKOE OOCTYKUBaHUE,
PEMOHT, 3aMeHa) JOJOKHBl MPOBOJAUTH KBaTU(UIUPOBAHHBIE  CHEIMATHCTHI

00CITyKUBaroIel OpraHu3aIyy.

3.2. lIpopunakruyeckne MepoOnpusATHSA

K mpodunaktuyeckum MeEpONpUATUSM IO MIPEAyNPEKICHUI0 TOXKapOB
OT DJIEKTPOOOOPYAOBAHUS JKHIIIBIX U OOIIECTBEHHBIX 37JaHUH CIICTyeT OTHECTH:

- IEPUOIMYECKUI KOHTPOJIb COCTOSHUS U PpabOTOCIOCOOHOCTH ammapaToB
3aIUTHI JIEKTPUUECKON CETH;

- IPUMEHEHHE TEPMOUHIUKATOPOB U MEPUOUUECKUN KOHTPOIb UX COCTOSTHUS;

- IPUMEHEHUE TEPMOCHUCTEM,;

- IEPUOANYECKOE IPOBE/ICHHE TETJIOBU3MOHHOM JTUArHOCTUKH
IKCILTYaTUPYEMOTO AJIEKTPOOOOPY10BaHNUS;

- KOHTPOJIb COCTOSIHUS HCIIOJIb3yEMBIX 3JIEKTPONIPUOOPOB, SJIEKTPOIMPOBOAKHU U
3JIEKTPOYCTAHOBOYHBIX U3AECIUU.

Ilpumenenue mepmounouKamopos

Ilepen  mepBHUYHOM  YCTAaHOBKOM  TEPMOMHIMKATOPOB HA  DJIEMEHTHI
ANEKTPOOOOPYIOBaAHUS HEO0OXOIMMO COOCTBEHHHKY AIIEKTPOYCTAaHOBKHU
WIM  JKCIUTyaTUpYIOUIEH  opraHu3aluu  pa3padoTaTh  MPOEKT  MOHTaxa

TCPMOUHINKATOPOB C YKA3aHUCM TOYCK UX MOHTA’XKa U THUIIOB.
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[IpoekT MOHTaka TEPMOMHAUKATOPOB PEKOMEHIYETCSA BKJIKOYUTH B NEPEUYECHB
OCHOBHOM TEXHUYECKOW TOKYMEHTAMHU 3aIUIIAEMOM JIEKTPOYCTAHOBKH.

[IpoekT MoOHTaxka TEPMOMHAMKATOPOB CTAHOBUTCA YACTbIO MPOEKTHOMN
nokyMeHTaiuu. B coorBerctBum ¢ nmynktom 2.1 TII1P, BBeieHHBIM MOCTaHOBJIECHUEM
[IpaButensctBa Poccuiickoit ®enepauuu ot 24 oktsa0ps 2022 roma Ne 1885,
AKCIUTyaTalHIO 3IaHUI B COOTBETCTBUU C TPEOOBAHUSIMU MPOEKTHOW JOKYMEHTAIIMU
obecreunBaeT pyKOBOJAUTEb OpPTaHU3AIIHH.

[Ipu nocnenyromemM MPOBEACHHUH  PEMOHTHBIX paboT ¢  3aMeHOH
TEPMOUHJIUKATOPOB HEOOXOJAMMO OCYILECTBISATh B COOTBETCTBUM C TPEOOBAHUSIMH,
pa3pabOTaHHOTO MPOEKTa MOHTaXA.

YCTaHOBKY  TEpMOMHIMKATOPOB  JOJDKEH  IMPOM3BOAUTH  IEpPCOHAI,
JNOMYUIEHHBI K paboTe B JACHCTBYIONIMX AJIEKTPOYCTAHOBKAX, HMEIOIIHI
HE0OXOMMbIE 3HAHUS U HABBIKM MOHTa)kKa TEPMOMHAUKATOPOB.

MoHTaX TEPMOUHIUKATOPOB, CIEAYyeT MNPOU3BOJUTH HA OTKIHOYEHHOM
JIEKTPOOOOPYIOBaHUM (HAMPUMEpP, BBIBEJACHHOM B PEMOHT, MPU TMEPUOIHUCCKOM
WIM BHETUIAHOBOM TEXHUYECKOM OOCTYXXMBAHWHM U T.I.) ¢ coOmomenueM [lpaBui
M0 OXpaHe TPY/ia MPHU FKCIUTYaTAIUHU AIEKTPOYCTAHOBOK.

TepMouHIUKATOPHI, MPEUMYIIIECTBEHHO, CIEIYET pa3MeIlaTh Ha KOHTAKTHBIX
COCAMHEHUSX M  KOHTAKTax  paCHpElEIUTENbHbIX  YCTPOWCTB;  JOMYCTHUMO
pa3MellleHre Ha KopIlycaX HEKOTOPOro 3JIEKTPOOOOpYAOBaHUS, a TaKKE HHBIX
AIEMEHTAX AJIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAUMO pa3MellaTh TaK, YTOObI OHU OBLIM XOPOIIO
BUJIHBI TIPU  BU3YaJbHOM KOHTPOJIE€ COCTOSIHMS TOXKapHOM  0€30MacHOCTH
AJIEKTPOOOOPYIOBaHUS, B YACTHOCTH, TEPMOUHJIMKATOPHBIE HAKICHKUA CIEayeT
pa3Memarh TakuM 00pa3oM, YTOOBI TEPMOWHIWKATOPHBIE METKH TEMIIEPaTypHOU
IIKaJIbl  ObUIM  XOpPOIIO BUJHBI TPU MPOBEICHUM BHU3YyaJIbHOTO OCMOTpa
IIEKTPOOOOPYTOBAHUS.

[Ipu pasMemieHnd TEPMOMHAMKATOPOB  CleAyeT W30eratb KOHTAaKTa
X TOBEPXHOCTH C DJIEMEHTaMH, KOTOpPHIE CIIOCOOHBI BBHI3BATh WX IOBPEKICHUE

B PC3YyJIbTATC MCXAaHUYICCKOI'O BOSHCﬁCTBHH.



26

[lepen MOHTa)KOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOUMO IPOU3BECTH UX
BHEUIHUM OCMOTp Ha IpeIMET OTCYTCTBHs MOBPEXIEHUIN. TepMOMHIMKATOpPHBIE
METKH TEMIIEpaTypHOM IIKaJIbl HAKJIEHKH HE JOJDKHBI UMETh OTMETOK JOCTHIKECHHS
Ha3HAYCHHBIX TeMIlepatyp (He JOJDKHO ObITh M3MEHEHHUS 1[BETAa METOK).

HaHeceHne TepMOMHAMKATOPOB HEOOXOJUMO NPOU3BOAHMTH B COOTBETCTBUU
C MHCTPYKLIMEHN MO IKCILTyaTallii TEPMOMHINKATOPA.

B nponecce MOHTaka He JOITYCKAaeTCs:

- MEXaHUUYECKOE MOBPEXKICHNE TEPMONHINKATOPHON HAKJIEHUKH;

- HAHECEHUE TEPMOMHAMKATOPOB Ha D3JEMEHThl 3JIEKTPOOOOpYAOBaHUSA,
HaXOJIIMECS 01 HAPSYKEHUEM;

- pa3MelIeHUEe  TEPMOMHAMKATOPOB B  HENOCPEICTBEHHOW  Oim3ocTu
OT HarpeBaTelbHbIX IPUOOPOB.

B xypHane yka3plBaeTCsI MECTO HAaHECEHHUS TEPMOMHAMKATOpa, Hpesel
cpabaTbhIBaHUsA, UCXOAHOE COCTOSIHHUE (I[BET, rPaJyupoOBKa W T.I.), AaTa HAaHECEHHS,
CPOK HCIIOJIb30BAHUS MJIN ATy 3aMEHBI.

CocrosiHue TEPMOMHIIMKATOPOB CJEAYET MPOBEPITh IYTEM BU3YaJIbHOI'O
OCMOTpa 3JEKTPOOOOPYAOBaHUA C COONMIOIEHNEM TpeOOBaHUI MPABIII OXpaHbl TPyia
(B mepuo BBINIOJIHEHHUS TIJIAHOBBIX, BHEIUIAHOBBIX OCMOTPOB, B MEPUO/I BBIIIOJHEHUS
PEMOHTHBIX pabdoT).

[leprognuHOCTB OCMOTpa 3JIEKTPOOOOPYI0BaHMS, 3aIUIIIEHHOT O
TEPMOUHANKATOPAMH,  YCTaHABJIMBAECTCA  OPraHU3aLUOHHO-PACIOPSAIUTENBHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJIEKTPOYCTAHOBKM  WJIM  JKCIUTyaTHPYIOLIEH
OpTraHU3aIUEH.

[Ipu mpoBeneHUM BU3YalbHOTO OCMOTpPa 0CO00€ BHUMAHME CIIEAYET YAENAThb
OTCYTCTBUIO MEXaHWYECKHUX IOBPEXKICHUN TEPMOMHAMKATOPOB, MX OTKJICHBAHUIO
WIA OTCIIAWBaHUIO, CPA0ATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM Uil BbIBOJIa OOOPYJOBaHUS B PEMOHT SIBJISIETCS MPEBBILICHUE
TEMIEPATYPHI STIEMEHTOB IEKTPOOOOPYIOBAHUSI.

[IpodunakTryeckue MEpONpUATHS IPEICTABICHBI B Ta0IHIIE 3.
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Ta6auua 3
IIpodunakTuyeckue MeponpusaTUA
Texunueckue Pexomennyemas .
IIpodunakTuyeckoe Mmeponpusitue JeiicTBUS MPH 00HAPYKEHUH HEUCTIPABHOCTH
CpeacTBa NepHOIUYHOCTh
ABTOMaTHUYECKHUE BuzyanbHbliii 0cMOTP. 1 pa3 B 3 Mecsma | [Ipu oOHapyXe€HUHM HEHWCIPABHOCTU MPOU3BECTH
BBIKJIIOUATEITN He pomxno ObITh nedopmarnuu Kopryca, H3MEHEHHUS 3aMeHy arfrmapara
[[BeTa M OIUIABJIIEHUS U3OJSIIMU TPOBOJIOB, CIIEJOB
neperpesa (MU3MEHEHHUS 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHS ~ IapamMeTpoB  ammapara,
YKa3aHHOM B MAapKHUpOBKE IapaMmerpaMm 3JIEKTPUYECKON
CETH I10 HAMPSHKEHUIO U TOKY.
ITpoBepka pabOTOCTIOCOOHOCTH.
VYerpoiictBa  3amuThl | BuzyanbHbI 0CMOTD. 1 pa3 B 3 mecsiia | [Ipu oOHapyXeHUH HEUCHPABHOCTU IMPOU3BECTH
mudepeHIaIbHOTO He nomxHO O®ITH nedopmaruu Kopmyca, HU3MEHECHHS 3aMEHY YCTpOHCTBa
TOKa I[BETa M OIUIABJIEHUS U30JSIIMU IPOBOJOB, CIIEJOB
neperpeBa (M3MEHEHHS 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHS ~ IapamMeTpoB  ammapara,

YKa3aHHOH B MapKHUPOBKE MapaMmerpaMm 3JIEeKTPUUIECKON
CETH TI0 HAMPSDKEHUIO, TOKY, ¢ dHepeHIInaTEHOMY TOKY.
[TpoBepka pabOTOCTIOCOOHOCTH C TIOMOINBID KHOTKH
«Tecty». Ilpu Haxkatum Ha KHOMNKY «TecT» ycTpoHCTBO
JIOJKHO CpadoTaTh.

VYcerpolicTBa 3aUTHL OT
JTyTOBOTO npo0ost
(uckpeHnus)

BusyanbHblil 0CMOTD.
He nomxHO OBITH nedopmarnuu Kopmyca, HU3MEHECHHS

OBCTa W OIUIABJICHUA H30JIUU IIPOBOJOB, CJICIOB
neperpeBa (M3MEHEHUS 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHS ~ IapamMeTpoOB  armapara,

YKa3aHHOM B MAapKUPOBKE MapaMeTpaMm 3JIEKTPHUUYECKOU
CETH I10 HANPSKEHUIO, TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH € TIOMOIIBIO KHOIKH
«Tecr» wiM 1Tpu IOMOIIM TECTOBOIO YCTPOWCTBA,
BXOJSIIEr0 B KOMIUIEKT IOCTaBkHW. lIpu Haxarum Ha
KHONKY «Tect» yCcTpOHCTBO JODKHO  CpaboOTaTh.

1 pa3 B 3 Mecsia

[Ipu oOHapyXeHHH HEHUCIIPABHOCTU IMPOU3BECTH
3aMEHYy yCTPOUCTBA
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Texanueckune
cpeacTBa

IIpodunakTuyeckoe Mmeponpusitue

Pexomennyemast
NEePHOMYHOCTD

JeiicTBUS MPHU 00HAPYKEHUH HEUCTIPABHOCTH

IIpn BKIIOYEHHH TECTOBOIO YCTPOMCTBA B PO3ETKY
3aIMIIAeMON MU YCTPOUCTBO JOHKHO CpadboTaTh.

YcrpolicTBa 3aUTHI OT

BuzyanbHblii 0cMOTP.

1 pa3 B 3 mecsia

[Tpu oOGHapyXeHUH HEUCIPABHOCTU IMPOU3BECTH

IIEpPEHAIPSKEHUS He pomxno ObITh nedopmanuu Koprmyca, H3MEHEHHUS 3aMEHy YCTpPOUCTBa
IBETa M OIUIABJIICHUSA H30JSIIMHA IPOBOJIOB, CIIEJIOB
neperpesa (MU3MEHEHHUs 1IBETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBMS ~ IapaMeTpOB  almapara,
YKa3aHHOM B MAapKHUpOBKE IapaMerpaMm 3JIEKTPUYECKON
CCTH I10 HANPSDKEHUIO, TOKY.
TepMonHIUKATOPHI BusyanbHblil 0CMOTD. 1 pa3 B 3 mecsiia | [Ipu oOHapykeHUN MEXaHHMUECKUX MOBPEKICHHUIHI
OTCcyTcTBHE MEXaHNYECKUX MTOBPEKICHUM. WJIM UCTEYCHMS CPOKA DKCILTyaTalluu IPOU3BECTH
IIpoBepka CpOKOB 3KCIUTyaTallMM TEPMOUHIUKAaTOPOB B 3aMEHY TEPMOMHIUKATOPA.
COOTBETCTBUH C JOKYMEHTALlUEH U3TOTOBUTEIIS. B ciydae WU3MEHEHHUS 1BeTa
OTtcyTcTBUE U3MEHEHUS 1IBETA TEPMOUHIUKATOPOB. TEPMOUHIUKATOPAIPOU3BECTU  JEHCTBUS 11O
pazneny 4.3 HACTOSIINX METOINYECKUX
PEKOMEH Taln .
Tepmocuctembl BuzyanbHbliii o0cMOTP. 1 pa3 B 3 mecsma | [Ipu oOHapyXKEeHUN MEXaHUUYECKHUX TTOBPEKICHUI
OTCyTCTBHE MEXAHUYECKUX ITOBPEKIEHUN 1aTUYMKOB. WIM UCTEYEHUS CPOKA KCILTyaTalluu IPOU3BECTH
IIpoBepka  CpPOKOB  DKCIUIyaTallMM  JaTYMKOB B 3aMEHY TaTYUKOB.
COOTBETCTBUM C JOKYMEHTAlUEN U3TOTOBUTEIS.
OtcyrcTBHE WU3MEHEHHUS L[BETa OILIABJICHUH,
nedopMmaruu.
TernoBusnonHas IIpoussectu TEIUIOBU3HOHHYIO muarHoctuky | He pexe 1 pazaB | [lo pe3yibraramM TEIUIOBU3UOHHOI'O
JUarHOCTHKA JKCILTyaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS B roj 00cJIeI0BaHuUs COCTABISAETCSA IPOTOKOJL.
COOTBETCTBUM C [6] wniam Jpyroil aTTECTOBAHHOM [IpoToKON HOMKEH COAEPKATh  CIEAYIOILYIO
METOJIMKOH TETUIOBU3NOHHON JUATHOCTUKH. UH(POPMALUIO:
- HAUMEHOBaHME U aJpec  OpraHu3aluu-
VCIIOJIHUTEIIS;
- HOMEp JIMICH3UM W  aKKpeOWTAlMM  Ha




29

Texanueckune
cpeacTBa

IIpodunakTuyeckoe Mmeponpusitue

Pexomennyemast
NEePHOMYHOCTD

JeiicTBUS MPHU 00HAPYKEHUH HEUCTIPABHOCTH

MpOBEJICHUE JaHHOTO BUAA PabOT C yKa3aHHEM
JMaThl  BBIJIAYd, PETHCTPAIMOHHOTO HOMeEpa,
HAUMEHOBAHHSI OpraHa BBIIABIIETO JIUIICH3UIO H
MIPOBOIMBIIIETO aKKPEIUTAIINIO, CPOKA JICHCTBHS,
- HOMEp OT4YeTa, HOMEp OJK3eMIUIApa H JaTy
(cpoxu) ipoBeieHUS paOOTHI;

- HaMEHOBaHKE 00CIEIOBAHHOIO 00BEKTA U €TO

anpec,

- CIIUCOK UCIIOJIHUTEIIEN c YKa3aHUEM
KBaTH(UKAITIH;

- IEpEUYEHb CpeICTB W3MEpPEHHI

UCTIOIB30BaHHBIX ~ TPU  OOCIENIOBaHHH,  C
yKa3aHHUEM JaThl TIOBEPKH;

- Iesb  o0cieoBaHus (OmMpeneeHrue IMOKapHOU
OTaCHOCTH) U 0OBEKTHI oOcienoBanHus (ykas3arb
KaKoe AJIEKTPOOOOpYyIOBaHKE 3ITAHHSI
NOJBEPrajioch 00CIIEI0BAaHUIO);

- XapaKTePUCTUKH  OOBEKTOB  0OCIIECOBAHUS

(cocrostHUE AIIEKTPOOOOPYTIOBAHHS,
HaIpsHKCHUE, TOK HATPY3KH U T.11.);

- pe3yJbTaThl oOcrnemnoBanus (creneHn
ne(heKTHOCTH (mokapHO OTIaCHOCTH),

TCPMOI'paMMBbI n COOTBCTCTBYIOIIIHC UM
dboTon3obpaxeHus, CHUCOK  Je(EeKTOB  TIO
CTETICHH UX MOXAPHOH OMacHOCTH).

ConeprkaHue MPOTOKOJIA MOXKET JOTOJHITHCS B
3aBUCHUMOCTH OT 00Cie1yeMoro 00beKTa.
PasBuBmmecss nmedextei u gedekThl  Ha
HAaYaJIbHOW CTAaJUU pa3BUTHUSA PEKOMEHIOBAHO
YCTPaHATh B XOJ€ IUIAHOBOTO OTKJIFOUCHHSI
AIIEKTPOOOOPYIOBAHUSI.

B cnydae oOHapykeHHs] 30HBI C aHOMAJIbHBIM
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Texnnueckue Pexomennyemast N
IIpodunakTuyeckoe Mmeponpusitue JeiicTBUS MPHU 00HAPYKEHUH HEUCTIPABHOCTH
CpeacTBa NEepHOIUYHOCTh
II0’KapOOIacHbBIM  ITOBBILIEHUEM TEMIIEPATyphl
MpOU3BECTH  JIEUCTBUA 1o  pasneny 4.3
HACTOALIMX METOJANYECKUX PEKOMEHIALINN.
OKcmlyaTupyeMble Busyanbnbliii OCMOTP AJIEKTPONPUOOPOB u | Ilepen xkaxasim | Ilpu oOHapyXeHMM HEHCIPAaBHOCTH BBIBECTH
JIEKTPOIPUOOPHI U | DJIEKTPOYCTAaHOBOYHBIX U3 JIEUN (97eKTpUUECcKuX BKJIFOUECHUEM npudOp U3 IKCILTyaTalUH.
AJIEKTPOYCTAaHOBOYHBIE | PO3ETOK). anektponpudopa | [IpomsBecTH peMOHT WIIM 3aMEHY HEHUCIIPABHOTO
U3JIeIus He pnomxHO ObITH nedopMmanuu Kopiyca, U3MEHEHHUs 1 BO BpeMs JIEKTPOOOOPYIOBAHHUS.
I[BETa U OIUIABJIECHMSI M30JSLUU NPOBOJOB M IIHYpPOB | 3KCILTyaTalluu

MATaHUsI, CIIEOB  TeperpeBa (M3MEHEHHs  I[BETa)
KOHTAaKTOB.

He nomkHO OBITH MOBPEXACHUS H3OJALUU MUTAOIMIMX
IMPOBOAOB U IIHYPOB IMMHUTAaHUA.

Poszetkn nomkHBI OBITH HAAEKHO 3aKpEIUICHBI, HE
JOJI?KHBI HUMCETH OIUIaBJICHUN )41 MEXaHUYCCKUX
MTOBPEKICHHIA.

[TpoBepka COOTBETCTBUS MMAPAMETPOB IJIEKTPONpUOOpa,
YKa3aHHOM B MAapKUPOBKE MapaMeTpaMm 3JIEKTPUUYECKOU
CCTHU I10 HAIIPSAKCHUIO U TOKY.

Hcnonb30BaTh  31eKTponpuOOp MO Ha3HAUYEHUIO B
COOTBETCTBUU C MHCTPYKIMEH 110 IKCILTyaTalUH.
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Konumpons cocmoanun cucmemuol 3a3emnenus

B mpouecce skciulyatanyu 3J€KTPOYCTAaHOBOK BO3MOXKHO BO3HHUKHOBEHUE
HEHUCNPABHOCTEN U ABAPUMHBIX CUTyalUH, IPUBOASIIMX K TOKOBBIM yTeukaM. B aTton
CBA3H, B KAXKJOM JIOME JOJDKHBI BBIIOJIHATHCS 3AIIUTHBIE MEPONPUATHSA, OAHUM U3
KOTOPBIX SIBISETCA KOHTYp 3a3emiieHus. OH oOecreyuBaeT 3alluTy JIOAeH OT
HOPaXXEHMsI JIEKTPOTOKOM, a IPUOOPHI U 000PYLOBaHUE OT IEPENAT0B HAPSIKEHUS.
KoHTyp 3a3zemiieHMs, MOXET YCTAHABIMBATHCS OTACIBHO MWJIM COBMECTHO C
YCTPOMCTBAMM 3aIIATHOTO OTKIIOYEeHMs. KOHTyp 3a3emileHMsT MOHTHPYETCA B
cootBercTBUM C [TYD.

B cootBerctBum ¢ I1YD niis neneid opraHu3alnyd KOHTYpa 3a3€MJIEHUS MOKHO
BOCIIOJIB30BaTbCSl €CTECTBEHHBIMU 3a3€MIIMTEISIMHU, HAIPUMED, PaCIOJIOKEHHBIMU
PSIOM METAUTUYECKUMH U 7KeNIe300€TOHHBIMUA KOHCTPYKUMAMHU. Bombinas yacte ux
IIOBEPXHOCTH JOJDKHA KOHTAaKTHpOBaTb € TIpyHTOM. B cBorwo ouepens, IIYD
yCTaHaBIMBAET, UTO M3JACTUS U3 KeJIe300€TOHA, HAXOMAAIIUECS MOJ HampsyKEHUEM,
TPyOOIIPOBOBI AJII TPAHCHOPTUPOBKHM TOPHOYMX BEIIECTB, TPYyObl KaHAIW3aLUU U
OTOIUIEHUS HE MOTYT IIPUMEHATHCS B KOHTYPE 3a3€MIICHUS.

3anpemaercs YCTaHaBIMBATH 3a3€MJICHHME B KAaMEHHUCTBIX WA CKaJbHBIX
IPYHTax, TOCKOJbKY OHHU SBJIIOTCS NPOBOJHUKAMHU TOKa W O0OJaAar0T HU3KUM
COIIPOTHUBJICHUEM.

HckyccTBEHHBIE 3a3€MIIUTENN MPEACTABIISAIOT COOOM CUCTEMY METANIMYECKUX
KOHCTPYKILUH, pa3MEIIEHHBIX B 3eMJI€, Ha OTPEACIICHHBIX PACCTOSIHUIX MEXKITY COOOM
Y HE3HAUYUTEIIbHOM yaJI€HUH OT OOBEKTA 3alUTHI.

JInst M3rOTOBJIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN INPUMEHSIOTCS. KPYTJIbIE
OpYTKH, TpyObl pPA3HOrO CEYEHUs M YrojJku. B HOPMATUBHBIX JOKyMEHTax
ONPENEIISIETC MUHUMAJIBHO JIOIYCTUMOE CEYEHHE 3a3€MIIMTENIEH, KOTOPOE JOJIKHO
YUUTBIBaTbCSl MpU BbIOOpEe MarepuaynoB. Tak, s HpyTa, OLUMHKOBAHHOTO 3TOT
IMmapaMeTp COCTaBiIseT 6 MM, JUIs PYTa U3 OOBIYHOTO YEPHOro MeTamia — 10 Mm%, a
JUI TPAMOYTONBHOTO Tpokata — 48 mm°. CTeHKM TpyO MM IONKH CTaTbHBIX
IPOKATOB BBIOMPAIOTCS] C MUHUMAJIbHON TOJIIMHOMN 4 MM.

3a0uThie AJEKTPOABI COCTUHSAIOTCA MEXAY CO00I TOHKOHM CTaJIbHOM MOJI0COi,

TOJIIMHOU HE MeHee 4 MM.
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3ampeniaercd HUCHOJIB30BaTh B KayeCTBE 3a3eMJIIONIMX MPOBOJAHUKOB U
3a3eMiIuTene mpouIbHYI0 apMaTypy. DTO CBSI3aHO C KaJEHBIM Hapy>KHBIM CJIOEM,
UMEIOLIMMCST BO BCEeX M3IENUsAX JToro Tuma. B pe3ynprate, Hapyliaercs
pacmpenesieHre TOKa 1O CEYEHHUIO, a MPOIECC OKUCIEHHUS MPOUCXOIUT HAMHOTO
owICcTpEe.

CoenuHenue feTaneil M3 MpoKaTa YEPHOrO MeTajla OCYIIECTBISETCS
¢ moMoIpio cBapku. CTanbHas Mojioca MPUBAapUBAETCA K KOHIAM 3a0UTHIX B 3€MITIO
anektponoB. He  nmomyckaercs — ucCHonb30BaHUE — OONTOBBIX — COENMHEHUA,
T.K. OHU OBICTPO OKHCISIOTCS. B pesynbraTe, KOHTAKT TepsieTcs, M 3a3€MIISIOLIUI
KOHTYp HauuHaeT padoTath HedhdexkTrBHO. [10 OKOHUaHHM BCeX CBAPOUYHBIX PadOT
MecTa CBapKu 00padaThIBAIOTCS CHEIHMAIbHBIMH AHTHKOPPO3UNHBIMU COCTABAMHU.
Jlisg 3THX 1enei Henb3s HCIHOJIb30BaTh KPAacKy, MOCKOJBKY OHa HapyIIaeT CBA3b
MeTajula ¢ 3eMJieil U cucTeMa 3a3eMiieHus He OyeT padoTats.

Henb3s mpou3BOaUTE OKpacKy 3a3eMIIMTENEeH WM HAHOCUTh Ha HHUX ApyTue
HOKPBITHS, CIIOCOOCTBYIOUINE CHUKEHUIO MPOBOAMMOCTH. ONHAKO MOA IEHCTBHEM
KOPpO3UHU TOJIIMHA CTAJBHBIX JeTajeil mocTeneHHo cHibkaercs. [loaTomy ceuenue
JNIEKTpoAa  MHojaOMpaeTcs C  ONpelelieHHbIM — 3amacoM. Takum  oOpasowm,
obecrieynBaeTcs JOCTATOUHO MPOAODKUTENbHAS SKCIUTyaTalus KOHTYPa 3a3eMJICHHS.

Eciu koHTyp 3a3emiyieHuss JOMa COEOUHSIETCS C  KOHCTPYKIIHSIMH,
PAacIoNOKEHHBIMU B YCJIOBUSAX arpecCUBHON Cpe/bl, OHU JOJDKHBI OBITH 3aIIMIICHBI
CHEIHAIBHBIM TOKPBHITHEM.

CymecTByIOT HA0OPHI 3a3eMITUTENEH 3aBOJCKOTO NU3TOTOBIICHUS, COCTOSIIIUE U3
HENBHOTSHYTHIX IITHIPEH, TOKPBITHIX MEJIBIO.

Bce 3azemuisroniue npoBOJAHUKY TOIKITIOYAIOTCS K €IMHON IIMHE 3a3eMJICHUS,
ucnonp3yemMoi ans kommyTarnuu. Cama MIMHA SBISETCS OJAHUM U3 D3JIEMEHTOB
pacnpeneauTeIbHOTO IUTA U 3aKPeTUIsieTCS HEMOCPEICTBEHHO Ha €T0 CTEHKE.

JUJ1st OJTHOM TapaHTUU PEKOMEHIYETCsl BBI3bIBATH CHEIMAIMCTOB, OHHU JIOJIKHBI
COCTaBUTH aKT MpoBepku. OTBETCTBEHHOCTH 3a BHIMOJHEHHBIE paOOTHI HECET TOJIBKO
UCTIOJTHUTEb.

BBITOBBIMU 3IEKTPOU3MEPUTENBHBIMUA MPUOOpPaMH 3aMepUTh 3(HPEKTUBHOCTD
3a3eMJICHUS HEBO3MOXKHO, HAJ0 HMMETh COBPEMEHHBIE 3JICKTPOHHBIC YCTPOWCTBA,

TEXHUYCCKUC BO3BMOKHOCTH KOTOPBIX JAaOT BO3MOKHOCTD 3aMEPATH TAKUC JTaHHBIC.
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J1J1s 9aCTHBIX JOMOB CONIPOTUBIIEHUE TOKA HE MOKET MpeBbIaTh 4 OM.

[IpaBmia TEXHUYECKOW OKCIUIyaTallUM 3JIEKTPOYCTAHOBOK HOTpeOUTENEH,
yrBepxkaeHHble [Ipukazom Munsnepro Poccum ot 13.01.2003 Ne 6 ycTtaHaBIMBarOT
cienyromue TpeOoBaHUs K 3a3eMJISIOLUM YCTPOHCTBAM M UX NPOQUITAKTHKE!

- 3a3eMJIIIOIIME YCTPOMCTBA JOJKHBI COOTBETCTBOBATH TPEOOBaHUSIM
rOCYyJJapCTBEHHBIX  CTAHJIApPTOB,  IpaBWJI  YCTPOMCTBA  AJIEKTPOYCTAHOBOK,
CTPOUTENbHBIX HOPM M MPaBUI U APYTUX HOPMATHUBHO-TEXHHUYECKHUX IOKYMEHTOB,
o0ecrieunBaTh yCJIOBHs 0€30MMaCHOCTH JIIOJEH, IKCIUTyaTalluOHHbIE PEKUMBI PAOOTHI
Y 3aIIUTY 3JIEKTPOYCTAHOBOK;

- NPUCOEAMHEHHE 3a3eMIIIIOIMX IPOBOAHMKOB K  3a3eMIIMTENIO U
3a36MJIIOIIMM KOHCTPYKIMSAM JOJDKHO OBITh BBINOJIHEHO CBAPKOM, a K IJIABHOMY
3a3eMIIIOIIEMY 3a)KUMY, KOpITycaM ammapaToB, MamuH u ornopam BJI — 601ToBbIM
coequHeHUeM (i1 oOecredeHuss BO3MOXKHOCTH IPOM3BOJCTBA HU3MEPEHUN).
KonTakTHble coOenMHEHUs MJOJKHBI OTBeYaTh TPeOOBAaHUSM TOCYIAapPCTBEHHBIX
CTaH/1apTOB;

- OTKPBITO TMPOJIOKEHHBIE 3a3eMJISIIOIINE MPOBOAHUKH JIOJDKHBI  OBITH
IpEeIOXpPaHEeHbl OT KOPPO3UH U OKPAILICHbI B YEPHBIH IIBET;

- JUIsL OIpENENCHUs] TEXHUYECKOTO COCTOSHUS 3a3€MJIIIOILIETO0 YCTPOMCTBA
JOJKHBI ~ TIPOBOAMTHCA ~ BH3yalbHBIE OCMOTPHl  BHJIMMOM  4YacTH, OCMOTPHI
3a36MJIIOIIETO YCTPOMCTBA C BBIOOPOYHBIM BCKPBITUEM TPYHTa, HW3MEpPEHHE
napaMeTpoB 3a3eMJISIIOIIETO YCTPOHCTBA B COOTBETCTBHM C HOPMAaMM HCIBITaHUS
3JIEKTPOOOOPYI0BAHMUS,

- BU3yaJIbHbIE€ OCMOTPHI BUAMMOMN YacTH 3a3€MJISIFOIIETO YCTPOMCTBA JOJKHBI
IPOU3BOAUTHCS MO IrpaduKy, HO He pexe 1 paza B 6 MecslleB OTBETCTBEHHBIM 32
anekTpoxo3saicTtBo [loTpebutenss wunu  pabOTHUKOM, UM  YIOJHOMOYEHHBIM.
ITpu ocMOTpe OLIEHUBAETCS COCTOSIHME KOHTAKTHBIX COCIMHEHUN MEXIY 3alUTHBIM
IPOBOJAHUKOM M OOOpYAOBAHHMEM, HaJU4YM€ AaHTHUKOPPO3MOHHOTO IOKPBITHS,
OTCYTCTBHE OOPBIBOB;

- JUIsl OIpPENENCHUs] TEXHUYECKOTO COCTOSHUS 3a3€MJIIOLIEr0 YCTPOMCTBA
B COOTBETCTBHM C HOPMaMH HCIBITAHUN  3JEKTPOOOOPYIOBAaHUS  JIOJKHBI
IPOU3BOJAUTHCS:

HU3MCPCHHUC COIIPOTUBJIICHUA 3a3CMJITIAOIICTO YCTPOﬁCTBa;
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M3MEpPEHUE  HaANpsKEHUsS ~ NPUKOCHOBEHUST (B DJIEKTPOYCTAHOBKAX,
3a3eMIISIIOIEE YCTPOMCTBO KOTOPBIX BBIMOJHEHO IO HOPMaM Ha HamnpsHKEHUE
MPUKOCHOBEHUS), MPOBEPKA HAIWYUA I[ENU MEXAY 3a3eMIISIIOIIUM YCTPOUCTBOM
U 3a3€MJIIEMBIMHU JJIEMEHTAMH, & TAKXKE COCIAMHEHUN €CTECTBEHHBIX 3a3€MIIMTENEHN
C 3a3€MJIAIOLIUM YCTPOUCTBOM;

U3MEPEHUE TOKOB KOPOTKOTO 3aMBIKAHUSI DJIEKTPOYCTAHOBKH, MPOBEpPKa
COCTOSIHHSI POOMBHBIX MTPEAOXPAHUTEIICH;

W3MEpPEHUE YJIEJIBHOTO CONPOTUBIICHUS TPYHTA B pPANOHE 3a3€MIIAIOLIETO
YCTPOMCTBA;

- UW3MEpPEHMS NapaMeTpOB 3a3EMJIIOIIMX YCTPOWCTB - CONPOTHUBIIEHUE
3a3€MJISIIOLLET0 YCTPOMCTBA, HANPSHKEHUE MTPUKOCHOBEHUS, MPOBEPKA HAIUYMS LEMU
MEXKIY 3a3€MIIMTEIIMU U 3a3€MIISIEMBIMU 3JIEMEHTAMU - TPOU3BOASATCS TAKKE IMMOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIIOIIMX YCTPOMCTB, MNpU OOHApyKEHUU
paspylieHus WIM NOEpPeKpbITHUS  u30isaTOpoB  BJI  snextpuueckor  Iyrou.
[Ipn HEOOXOIMMOCTH AOJKHBI NMPUHUMATHCS MEpPhl 1O JIOBEJAEHUIO IMapaMeTpOB
3a3eMIISIFOIUX YCTPOMCTB 10 HOPMATHUBHBIX;

- TpPU HCHOJB30BAHUM B  JJIEKTPOYCTAHOBKE YCTPOMCTB  3aIIUTHOIO
oTkiIt0oYeHus (nanee - ¥Y30) qoiKHA OCYIIECTBIATHCS €ro MPOBEpKa B COOTBETCTBUU
c PEKOMEHIAIUAMU 3aBOJ1a-U3rOTOBUTEIIS 151 HOpMaMu UCIIBITAHUMA
AIIEKTPOOOOPYIOBAHUS.

Buvioop xaoenen

B coorBerctBMM €O  CTaTUCTUKOM OCHOBHOW IPUYMHOM  MOXKapOB
OT DJICKTPOU3NICTUHN SBISIOTCS dJeKTpudeckue kademn. [lostomy, mius obecnieueHus
MOXKapHON 0€30MacHOCTH, HEOOXOJUMO TMPABWILHO BBHIOMpATh KaOEIbHBbIC H3ICIHS
10 TUITY UCTIOJTHEHHS U CEUYCHUIO TOKOITPOBOISAIINX JKHIL.

[Ipu BbIOOpe THNA HCHOJMHEHUs Kalenell s OOBEKTOB Pa3IMYHOTO
Ha3HAUCHUSI MOXKHO BocmoJib3oBaThcsi TpeboBanusimu ['OCT 31565-2012, B
COOTBETCTBUU
C KOTOpPbIM B HOPMATHBHOM JOKYMEHTAIlMM Ha KaOelbHOE W3JeNue JOJDKHA OBITh
yKa3zaHa o00JIacThb €ro MNPUMEHEHUsS C YYETOM MOKa3aTeleil OMacHOCTH W THUIla

ucrnoiaHeHus. B JaHHOM CTaHOapTC IIPUBCACHA Ta6J'II/IHa ((HpCI/IMYHIGCTBCHHLIC
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obnactu IIPUMCHCHUA KaOeJIbHBIX I/ISILCJ'II/Iﬁ C YUCTOM HX THIIAa HCIIOJIHCHUMI

npejcTaBiieHHas B TaOiuIe 4.

Tao6auua 4

IpenmyiecTBeHHbIE 00JIACTH NIPUMEHEHUS Ka0eJIbHBIX U3/1eJNH C

YI€TOM MX THIIA UCITOJTHCHUA

Knace
Tun ucnonHeHust N
HOXKapHOU [MpeumymecTBenHast 00,1aCTh NPUMEHEHUS
KaOeIbHOTO H3eTUs
OIIACHOCTH
be3 o6o3HaueHus 01.8.2.5.4 JI1st OMTMHOYHOM MPOKIIAAKU B KAOSIBHBIX COOPYKEHHIX U TIPOU3BOJACTBEHHBIX
MOMEIICHUIX. [ 'pyIIoBas mpoKIaKa pa3penraeTcsi TOIbKO B HAPY KHBIX
3JIEKTPOYCTAHOBKAX W MIPOM3BOICTBEHHBIX IIOMEIIECHISX, T/I€ BO3MOXHO JIUIIH
MEPHOINYECKOe MPUCYTCTBUE OOCITY>KUBAIOIIETO NIEPCOHAIa, IPU STOM
HE0OX0IMMO IIPUMEHSITh TACCHBHYIO OTHE3aIUTY
Hr(A F/R) IM1a.8.2.5.4 | lyns npokJIagky, ¢ yaeToM oObemMa roproueii Harpy3ku kadeei, B OTKPBITBIX
Hr(A) 1116.8.2.5.4 |KabenbHBIX COOPYKEHUAX (ICTAKAAAX, FANIEPESX) HAPYIKHBIX DIEKTPOYCTAHOBOK
Hr(B) 112.8.2.5.4
ar(C) [13.8.2.5.4
ur(D) 114.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2 | dns npoxJ1aiku, ¢ y4eTOM 00beMa roproueii Harpy3ku kadesei, BO BHyTPEHHUX
Hr(A)-LS [116.8222 |2IEKTPOYCTAHOBKAX, & TAKIKE B 3[[AHHUAX, COOPYIKEHUSX U 3aKPITHIX KAOEIbHBIX
ur(B)-LS 28222  |COOPYREHIAX
Hr(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
Hr(A F/R)-HF MMa.8.1.2.1 |14 npokaajaky, ¢ yueToM oObeMa roproueit Harpy3Kku kabeneii, BO BHyTPEHHUX
ur(A)-HF [116.8.1.2.1 |27eKTpoycTaHOBKAX, a TAKKE B 3/IaHUSAX U COOPYKEHUSIX C MACCOBBIM
ur(B)-HF M2.8.12.1 npeOBIBaHIEM JIFOJIEH, B TOM YHCIIE B MHOTO(YHKIIHOHAIBHBIX BBICOTHBIX
D 3IaHUAX U 3JaHUAX-KOMIUIEKCAX
Hr(C)-HF [13.8.1.2.1
ur(D)-HF [14.8.1.2.1
ur(A F/R)-FRLS MMla.7.2.2.2 | And npokaajaKky, ¢ yueToM oObeMa roproueii Harpy3ku kabenei, B cuctemax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBOMOXAPHOM 3aILUTHI, & TAKXKE APYTHX CUCTEMAX, KOTOPbIE JOJIKHBI
ur(B)-FRLS 27222 COXpaHATh pabOTOCIIOCOOHOCTH B yCIOBHAX MOXKapa
Hr(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 114.7.2.2.2
Hr(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
ur(B)-FRHF 12.7.1.2.1
ur(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | lys mpoKJIagKy, ¢ y9eToM o0beMa roproueii Harpy3ku kadelei, B 30aHusIX
ur(A)-LSLTX [116.8.2.12 |AETCKUX MOMIKOJBHBIX U 00Pa30BaTENbHBIX yUPEXKACHUIH,
Hr(B)-LSLTX 28212 CHCLMATH3HPOBAHHBIX 10MAX NPECTAPEIbIX M MHBAIHIOB, OosbHHIIAX, B
CHAJBHBIX KOPIycax 00pa3oBaTeNIbHBIX YUPEKAECHHH HHTEPHATHOTO THIIA U
Hr(C)-LSLTx 113.8.2.1.2 JIETCKUX yupeskeHuit
Hr(D) LSLTx [14.8.2.1.2
Hr(A F/R)-HFLTX IM1a.8.1.1.1
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Knace
Tun ncnonHeHus .
MOXKapHOU [TpenmymiecTBeHHast 00,1aCTh TPUMEHEHUS
KaOeJIbHOTO M3EIIHS
OTIACHOCTH
Hr(A)-HFLTX I116.8.1.1.1
Hr(B)-HFLTx 2.8.1.1.1
Hr(C)-HFLTX I13.8.1.1.1
Hr(D)-HFLTX [14.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | Jlna npoknaaky, ¢ yueToM o0beMa roprodyeil Harpy3ku kabeneii, B cucremax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpOTHBOIOXAPHOM 3aIUTEL, @ TAKKE B IPYIHX CUCTEMAaX, KOTOPBIE JOJDKHBI
Hr(B)-FRLSLTx 12.7.2.1.2 COXpaHATh PadOTOCIIOCOOHOCTH B YCIIOBHSIX T0XKapa, B 3JaHUSX IETCKUX
Hr(C)-FRLSLTx 13.7.2.1.2 JIOIIKOJILHBIX 00pa30BaTeIbHBIX YUPEKICHUH, ClICIIMAIN3UPOBAHHBIX JI0OMax
ur(D)-FRLSLTXx 4.7.2.1.2 HpecTapenbiX 1 MHBAINJIOB, OOJIBHUIIAX, CHAJIBHBIX KOPITycax 00pa3oBaTelbHbIX
Hr(A F/R)-FRHFLTx | I1a.7.1.1.1 YUPEXKICHUI MHTEPHATHOTO THIA U IETCKUX YUPEKACHUN
Hr(A)-FRHFLTX I116.7.1.1.1
Hr(B)-FRHFLTX n2.7.1.1.1
Hr(C)-FRHFLTX I13.7.1.1.1
Hr(D)-FRHFLTX 4.7.1.1.1

Ha »1eKkTpoyCTaHOBKM M JJICKTPUUYECKHE MU JKWIBIX W OOIIECTBEHHBIX
3IaHUI B TOPOJAX U CEJbCKUX HACEJIEHHBIX MyHKTaX HOMUHAIbHBIM HaIpPSKEHUEM
no 1000 B CII
256.1325800.2016,

B COOTBECTCTBUH C KOTOPBIM:

MMEPEMCHHOI'O TOKa PacipoOCTpaHAIOTCA Tpe6OBaHI/I}I

- BHYTPEHHHUE DJICKTPUYCCKUE CETHU JOJDKHBI OBITh HE PACIpPOCTPAHSIONIMMHU
TOPEHUE U BBIMOJHATHCS KaOensiMM W NOPOBOJAAMHU C SKWAJAMH W3 MEAW WU
aTIOMUHMEBBIX CcIaBoB Mapok 8030 u 8176, mmHONpOBOAAMU ¢ MEAHBIMU IIMHAMU
B coorBerctBuM ¢ TpeboBanusamu [IYD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHMSIMHU SJEKTPO- W IOXKAPHOMI
0e30IMacCHOCTH;

- CEYEHHUS TOKOMPOBOMSIIMX MEIHBIX KWJI U KW U3 AIFOMUHHUEBBIX CIJIaBOB

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

Tabauua S
CeveHHs1 TOKONPOBOASAIIMX MEIHBIX *KHJI U KU U3 ATIOMUHUEBBIX CIIABOB
mapok 8030 u 8176

HaumeHnbiee ceueHrne TOKONMPOBOISIIMNX KU
kabenel 1 TpoBOIOB, MM

HaumenoBanue nuHun

MEOAHBbIMHN KUji1aMu U3 aJJltOMUHUEBBIX
KUJTaMHU crmaBoB mapok 8030 u 8176
JIvHWM TPYTIITIOBBIX CETEH OCBEUICHUS 15 2,5
JIuHWM rPYNTIOBBIX CETEH PO3ETOK 2,5 4,0
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JIuHUU OT 3TAXKHBIX 10 KBAPTUPHBIX 2,5 4.0
IIIUTKOB M K PACYETHOMY CUCTUHKY

Jluanu pacnpenenuTeaIbHON ceTH 4.0 6,0
(cTOosIKM) AJI NUTaHMSI KBApTUP

- [IpU COCAUMHCHNUH IMPOBOJHHUKOB C XKHWJIaMH U3 aJIIOMHUHHCBEIX CIINIABOB MapOK

8030 m 8176 ¢ »IEKTPOYCTAaHOBOYHBIMU U3JCIUSIMU, anmnapaTaMyd 3allldThl H
CYETUMKAMU PEKOMEHAYETCS HCIIOJIb30BAaTh COCAUHUTENbHBIE YCTPOMCTBA B
cootBercTBUU ¢ TpeboBanusimu ['OCT 31604 myist koMMyTalud HpPOBOJHUKOB U3
AIIFOMUHUEBBIX CIJIABOB C KOHTAKTaMU JJIsl IPOBOJIHUKOB U3 ME/IH.

Jnst oOecrieueHus HaJICKHOCTU KOHTaKTHBIX COEIMHEHUM B
pacrnpeaenuTeabHbIX KOpoOKax CleyeT OCYUIECTBIISITh COEIMHEHHE
TOKOIIPOBOALIMX KWJI M3 CIUIaBOB atoMuHUsA Mapok 8030 m 8176 mpu momomm
BUHTOB WJIM QJIFOMUHUEBBIX TMJIb3, METOJOM ONPECCOBKHU WJIM HCIIOJIb30BATH CBAPKY.

[Ipu MOHTa)xe OTBETBISIEMBIX KalOemeil ¢ KUJlaMu U3 aITIOMHUHHUEBBIX CIUIaBOB
Mapok 8030 u 8176 10MKHBI IPUMEHATHCA COKUMBI C OLIMHKOBAHHBIMU KOHTAKTaAMMU.

[Ipy BBIMIOJIHEHUHM COEIMHEHUA B 3JEKTPONPOBOAKAX C TOKOMPOBOIALIIMMU
KWJJaMH W3 CIUIaBoB  amomuHusg  wMapok 8030 w8176, ecnmm  Tun
JIEKTPOYCTAHOBOYHBIX W3JEJIUNA CONEPHKUT MEIHBIC WM JIATYHHbIE KOHTAKTBI, UIS
oOecrieyeHHss CTAOMJIBHOCTH KOHTAaKTHOTO COEAMHEHHUS CIEAyeT MpPUMEHATH
IIEKTPOIPOBOIAIIME CMA3KHU.

Menpe MMeeT JIydllyr0 HPOBOAMMOCTb, IO CPaBHEHUIO C aJOMHHHMEM, 4YTO
00ecreyrBaeT MNPy MEHbLIEM CEYEHUH OONBIIYI0 MAKCUMAJIbHYIO TOKOBYIO HAarpy3Ky.

MenHblii TPOBOJHUK MEHbILIE MOJIBEPraeTcsi OKUCIEHHIO U CIOCOOEH J0Jroe
BpEMsl COXPaHATh KAaueCTBO KOHTAKTOB IpPH COEJUHEHUU B PACHPEIEIUTENIbHBIX
KOpOOKax U JAPYyrux npuoopax.

B okunblXx M OOLIECTBEHHBIX 3JaHUSAX C MPUMEHEHHEM JEpPEBSIHHBIX
KOHCTpyKIMi B cootrBercTBUEe ¢ CIT 451.1325800.2019 u CIT 452.1325800.2019
BHYTPEHHHE JIEKTPUUYECKHE CETH JIOJKHBI OBITh HE PACIIPOCTPAHSIOIIUMH TOPEHHUE U
BBINIOJIHATHCS KabensiMu 1 npoBoaamu ¢ MenHubiMu xuinamu B 'OCT 31565, TOCT P
50571.5.52, CII1 76.13330.

CIT 256.1325800.2016 nmomyckaeT NpUMEHEHHE KaOEIbHBIX W3ACIUNA C
TOKOIIPOBOJSLIMMHM  JKHAJIAMHM M3 AIOMHMHHMEBBIX CIUIABOB JUIsI  OpraHU3ALMH

BHYTPCHHHX ceTeﬁ, HO HaKJIaAbIBACT HA UX MOHTAX JOIIOJIHUTCIBHBIC OT'PDAHUYCHU].
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Jlist obGecrniedeHnsi HaJIC)KHOCTH SJEKTPOTPOBOAOK B 37aHUSX, BBITTOHSICMBIX
MIPOBOJIaMU 1 KaOeNsIMU ¢ TOKOTIPOBOSIIIMMU KIJIAMH W3 CIUTABOB AIFOMUHUS, TIPH
MOHTaX€ JIOJDKHBI ~ HCIIOJNB30BAaThCS JIMOO  DJIEKTPOYCTAHOBOYHBIC — M3JICIHS,
KOHTaKTHbIE TPYIIIBI KOTOPHIX UMEIOT CHEIUaIbHbIE MOKPHITUS, 00€CIeUnBaIOIINe
CTaOWJIBHOCTh ~ KOHTAKTHOTO  COEAMHEHUS Kak C MEAHBIMH, TaK U C
TOKOTIPOBOISAIITUMH JKMJIAMH W3 CIUIABOB AJTIOMHHHMS, YTO JIOJDKHO OBITH OTPaXKEHO B
MapkupoBke (Harpumep, Cu/Al) 1160 pu UCMOIB30BAHUN CEPUITHO BBIMTYCKAEMBIX B
CTpaHEe YCTAHOBOYHBIX W3JEIUN  JODKHBI MPUMEHSATHCS  JIOMOJIHUTEIhHBIC
TEXHUYECKHE CPEJICTBA, 00ECTIeUnBAIONTNE CTAOMIBHOCTh KOHTAKTHBIX COSUHEHUH.

I[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIC  JKWJIBI  SBISIOTCA  OoJjee
M0’Kapo0e30TacHbIMHA, YE€M KWJIBl M3 QIIOMHUHHUEBBIX CIUIAaBOB 3a CUET MCHBIICH
3KATATEIPHOW CHOCOOHOCTH YaCTHI[ MEIW TIO0 CpPaBHEHHUIO C 3aKHTaTeIbHOU
CIIOCOOHOCTBIO YACTHUI] AITFOMHUHHSL.

C Touku 3peHHUs MOKApHOW OE€30MAaCHOCTH, MPEANOYTHUTEILHBIM SIBIISIETCS
MpUMEHEHNE KaOeIbHBIX U3JIETTUN C METHBIMUA TOKOTIPOBOISAIIIUMU KUITAMH.

Ha nmoxxapHyto 6€301acHOCTh 3JIEKTPOIPOBOJIKH BIHSIET MPABHUIBHOCTH BHIOOpA
CEUYEeHUsI TOKOMPOBOIAIIUX KU Kabesel. HeBepHblil BHIOOp ceueHUs KaOemss MOXKET
MIPUBECTH K €ro TEPerpeBy, OIUIABICHUIO W3OJSAIMH W €€ BOCIUIAMEHEHHUI0 WIH K
KOPOTKOMY 3aMBIKaHHUIO C TTOCIICTYIOIITUM BO3TOPAHUECM.

OCHOBHBIM TMapaMeTpOM, KOTOpPbIH HEOOXOAWMO YYHUTHIBATh IPU pacyueTe
ceyeHus Kabeys SBIsETCA JUIMTENIBHO JOMYCTMMasi TOKOBas Harpyska, T.e.
MaKCUMaJibHas BEJIMYMHA TOKA, KOTOPYIO Kabellb MOKET MPOMycKaTh 0e3 eperpena B
TEUCHUE JTUTEITLHOTO BPEMEHHU.

PacueTHpie  aneKkTpUYeCKME€  HArpy3Kd JUISI  Pa3IMYHBIX  KWJIBIX |
001IIeCTBeHHBIX 3aHMi npeacTaBieHsl B pazaene 7 CIT256.1325800.2016.

JIJisi ipoBeIeHHsI CaMOCTOSITENIBHOTO pacueTa CeueHUs Kaless Mo TOKY s
YaCTHOTO JIoMa (KBapTUPhI) HEOOXOIMMO BBITIOJIHUTD CIAEAYIOIINE IEHCTBHUS

- OMpEeNeIUTh CYMMapHYH MOIIHOCTh BCEX OJIEKTPONPUOOPOB, KOTOPHIE
OJTHOBPEMEHHO MOTYT OBITh BKJIFOUCHHI B CETh,

- paccuuTaTh CWJIy TOKa, KOTopas OymeT MpOTeKaTh IO Kademo mpH
BKJTFOUCHHUH JTAHHBIX JICKTPOTIPHOOPOB;

- 110 Ta0JUIE ONPEACIUTh HAanboJIee MOIXO0AsIIee CeUeHUE Kabes.
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CymMapHasi MOITHOCTH 3iekTporpubopoB (P, BT) BeumciseTcss kak cymma
MOIIIHOCTEW OTAENBHBIX MPUOOPOB, KOTOPHIE MOTYT OBITH BKIIOUYEHBI OJIHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOTO 3JIEKTPUUYECKOTO MpuOopa YKas3bIBAIOTCS B €rO

NacnopTe, pyKOBOJICTBE IO IKCIUTyaTalluy U T.II.

Pacuer cumbr Toka (I, A) mnporekaromiero Mo KaOeir MPOBOIUTCS 10

bopmynam:

st onHodazHo cetn Hanpsbkenuem U = 220 B
1= Ky
U-cosg

u1s TpexdasHoit cetu HanpsbkeHuem U = 380 B
B

(I . .
«J'TU-C&H;?

11 OBITOBBIX 3JIEKTPONIPUOOPOB COS = 1.

K, — xo3¢ddunreHT ogHOBpEeMEHHOCTH, T.€. Kakas 4acTh MPUOOPOB MOXKET
OBITH BKJITFOYCHA OJTHOBPEMEHHO.

JInisi MOBBIIEHHUST TOXKApHOW OE30MacHOCTH, B pacdere JUIsi 4acTHOTO JoMa
(KBapTUpPBI) MOXHO MPEANOJOKHUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AJIEKTPUUECKUE MPUOOPHI U MPUHATH Koapdurment K, = 1.

3Has BENMYHMHY TOKa, CEYEHHE NPOBOAA HAXoAIT Mo Tabnume 6.
Ecnu okaxkercss yTo pacueTHoe W TaOJMYHOE 3HAUEHUS TOKOB HE COBIAJAIOT, TO B
3TOM cllyyae BBIOMpAroT Onmkaiiiee OoJiplliee 3HAUEHUE CEYCHUS TOKOMPOBOIAIICH

SKUJIBI Ka0eJTs.

Tadauna 6
Bb100p ceyeHust MPOBOAA MO BeJIHYHHE TOKA
Ceyenne MenHble )KUITBI POBOJIOB U Kabeeit
TOKOMPOBOSIIICH Hanpspkenue, 220 B Hanpsixenue, 380 B
KHIIBL, Mm* TOK, A MOIITHOCTH, KBT TOK, A MOIITHOCTh, KBT
15 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
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CeucHuie MenHbIe XUITbI POBOJIOB M KaOee
TOKonpOBoz[ﬂlzueﬁ Hanpspkenue, 220 B Hanpsioxenue, 380 B
KUIIBI, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT

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

4 28 6,1 23 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

Ecnim B 1momMe WMEIOTCS MOIIHBIE JJICKTPOMPUOOPHI, HArpy3ka KOTOPBIX
coctaBisier Oonee 1,5 kBT, Mg MX MOAKIIOYEHUS PEKOMEHIYETCSl HCIOJIb30BaTh
OTJIENBbHYIO JTUHUIO.

YacTo npuxoauTcs pemaTth 00paTHyro 3aavy, KOrja JJIsl U3BECTHOTO CeYeHUs
MPOBOJHMKA, TMPOJIOKEHHOTO B JOME WIM KBapTHpe, HEOOXOIUMO HAUTH
MaKCUMAaJIbHO JOIMyCTUMYIO Harpy3ky. B aTom cimydae, mo Tabnwmam 1jisi JTaHHOTO
CEUYCHHS TOKOIIPOBOJAIICH >KHJIBI KaOelss HaxOJUM MaKCUMaJIbHO JOIYCTUMYIO
Harpys3Kky. 3aTeM 3Has MOUIHOCTHU AJIEKTPUUYECKUX MPUOOPOB, ONpPEIEsieM, KaKue U3
HUX MOTYT OBbITh OJJTHOBPEMEHHO BKJIIOUEHBI B CETh.

Cnenyer MOMHHTh, YTO MaKCHUMAaJbHBIN AOMYCTHUMBIM TOK JJIsi CTaHIAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOUHBIX W3AEIUH (BBIKIIOYATENIM, PO3ETKH) paBeH 16 A.
[TosToMy BKJIIOYATh B OJHY PO3ETKY WM IMOJKIIOYaTh K OJHOMY BBIKIIOUATEIIO

Harpy3ky 6osiee 16 A, 4to 1j1s1 01HO(A3HOM CETH COOTBETCTBYET 3,5 KBT Helb3sl.
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3.3. HeicTBus npu O0OHapYKeHUH aBapUilHOIO pexuma
B 3JIEKTPO00OPY/I0BAHNHU

ABapuiiHbIN peXUM pabOThI SKCIUTYaTUPYEMOIO 3JIEKTPOOOOPYAOBAHUS MOXKET
IPOSIBIIATHCS B BUJIE CPAOOTKH alNapaToB MIEKTPUUECKON 3alUTHI CETH, U3MEHEHMSI
1[BETa TEPMOMHJIMUKATOPOB, OOHApYXEHHsI 30H aHOMAJIBHOTO HarpeBa 3JIEMEHTOB
AJIEKTPOOOOPYIOBAaHUS TPU TEIIOBU3MOHHOM JUAarHOCTHKE, CpabOTKM JaT4YUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHoM pexume paboThl JIEKTPOIIPHOOpa MOKET
TOBOPUTH IOSBICHUE HA €r0 IOBEPXHOCTH, IIHYPE W BWIKH IUTAHUS OIUIABJICHUH,
naepopMau KopIyca, BOSHUKHOBEHUH IPU pab0Te HEXapaKTEPHOIO IIyMa M 3amaxa
IJIaBSIIIENCS U30JISINN.

[Tpu3Haky aBapuitHOrO pexxuMa paboThl AEKTPOOOOPYIOBAHUS U AEUCTBUS IPU

UX OOHAPY>KEHUU MPECTaBJICHbI B TAOIHIIE 7.
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Taoauna 7

IIpu3Haku aBapuitHOT0 pesKUMa padoThl 3JIEKTPOOOOPYAOBAHUSA U AeCTBHUS NIPU UX O0HAPYKEHUH

IIpu3Hak aBapuiiHOT0 pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble 1eidcTBUSA

CpaboTtas aBTOMaTHYECKHUI BBIKITIOYATENb

KopoTkoe 3aMbIkaHu€ B LIEMH.
IIeperpy3ka B nenu.

Cpabotano YCTPOMCTBO 3alUThI | YTEUKa TOKA.

mudepeHIaATBHOTO TOKA

Cpabotamo  ycTpocTBO  3amuThl  OT | JlyroBoit

JyTOBOTO TIPO0OST (MCKPEHUS) npo0oii(rocnea0BaTeIbHbBIH,
napajuleNIbHbIA, Ha 3€MIII0) WU
UCKpEHHUE.

Cpabotaio  ycTtpoiictBo  3amuThl  oT | [lepemanbl HanpsHKEHUS

MepeHaNPsIKEHUS

Oran 1.
- YCTaHOBUTH KaKOH THII armapara 3aliiThl cpadboTai (aBTOMaTHYECKHM
BBIKJIIOYATEIh, YCTPOMCTBO  3amUThl  JAu(depeHIuaibHOTO  TOKa,

YCTPOMCTBO 3alIUTHl OT MEPEHANPSIKEHUs, YCTPOMCTBO 3aLIUTHI OT
JyTOBOTO Mpo00si (MCKpEHHUs)) WIM TO KaKOMY KaHaly IPOU3OIILIO0
cpabaTbiBaHMe, €M IPUOOpP KOMOMHHUPOBAHHBIHN, T.€. 00BbETUHSET B ce0e
JIBa ¥ 00JIee THIIA 3alUTHI;

- YCTaHOBHUTH OOCTOSITENILCTBA MPH KOTOPHIX MPOH3O0ILUIO OTKIIOUYEHHE.
Yro mpom3onuIo mpea OTKIOUEHHEM (MOIKIIOYEHUE WM OTKIIIOYCHHE
noTpeOuTeNs, MEepLUaHie CBeTa, aHOMaJbHas pabdoTa 3JIEKTPOIpPHOOpPOB U
1.11.)? Kakue Harpy3ku ObLIM MOAKIIOYEHBI M Obut B pabote? Korma m
CKOJIBKO pa3 cpabaThIBaIU aIapaThl 3alUThI?

- TIPOBECTH BH3YAIBHBIH OCMOTP 3JIEKTPOOOOpYIOBaHUS (IIHYPHI
OUTAHUS,  PO3ETKM,  BBIKIIOYATENIM,  KOHTAKTHbIE  COCIMHEHUS,
COCTMHUTEIIBHBIE KOPOOKH, JJICKTPONIPUOOPHI) Ha HAIWYUE BHUAMMBIX
NOBPEXJICHUN (M3MEHEHHE IIBeTa WJIM OIUIABJICHUE W3OJIALUH, CIIEIbI
TEPMUYECKOTO BO3JICHCTBHSI B pe3yabTare KOPOTKOTO 3aMBIKaHHS,
UCKPEHMS, IEPETPY30K);

- eCITM TpH BHU3yaIbHOM OCMOTpPE OOHApYKEHBI TOBPESKACHUS, TO

HGO6XOI[I/IMO IMPUCTYIIUTDH K YCTPAHCHUIO IMpUYrH BBISIBJICHHBIX
MOBPEXKICHHI u PEMOHTY (3ameHe) MTOBPEKICHHOTO
3IIEKTPOOOOPYIOBAHUS;

- €Clli MpPH BU3YaJIbHOM OCMOTpE MOBPEXICHUS HE OOHApYKEHBI, TO
HEO0OXOIMMO MPENTH K dTaIry 2.

Oran 2.

[TpoBepuTh Ha/IeKaAlTYIO pabOTy anmnapara 3aiuThl.

- JUIS YCTPOMCTBA 3alIUTHI OT MEPCHANPSIKCHHUS HU3MEPUTh 3HAYCHHE
HaNpsDKEeHUs nuTaronie cetu. Ecnm 3HadyeHHe MUTAIONIEr0 HampsKEHUs
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IIpu3Hak aBapuiiHOT0 pekuMa

Bo3moxkHas npuyuHa

Pexomenayemble 1eidcTBUSA

CCTU BBIXOAUT 3a AUWAIla30H YCTABKHU alIiapara (HI/DKG HUKHECTO IMpeaciia
WIM BBIIIE BEPXHEro), To mpobiema B ceTH. Eciu 3HaueHue MUTAIOIIETro
HAIMpsOKCHUA CCTU JICKKUT B JUAIIA30HC YCTABKHU, TO ammapar 3alluThbl
HEHUCIPABEH U €ro He0OXOAMMO 3aMEHHUTh;

- JUIsL yCTpoicTBa 3amuThl AU(PepeHINaIbHOTO TOKa B COOTBETCTBHH
co cragmaptamu [/, 8] B KOHCTPYKIHMH JOHKHO OBITH MPEAYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHONKA), KOTOpoe OOecreynBaeT MpPOBEPKY
paboTtocrnocoOHOCTH ammapara. Taxoke MOYKHO MIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOWCTBA € TIOMOIIBIO NPUOOPOB TPOBEPKH U
U3MEpPEHUs] TapaMeTpPOB YCTPOMCTB 3alIUTHOrO OTKJIOYeHHs. Ecmou
amnmapar 3alliuThl HEUCTPABEH, €r0 HEOOXOAUMO 3aMEHUTh.

- JJd  YCTpPOMCTBAa 3alllUThl OT JYrOoBOro Mpo0Oosi TMPOBEPUTH
paboTOCTIOCOOHOCTh armapara B COOTBETCTBHM C WHCTPYKIHEH 3aBoja-
usroroButens. Hampumep, ¢ moMoIipi0 TECTOBOTO YCTPOMCTBA, BXOASIIETO
B KOMIUIEKT ITOCTaBKHM NMpHOOpa, MpU MOMOIIM TECTOBOW KHONKU U T.I.
Ecnu anmapar 3aniuTsl HeHCIpaBeH, ero HE00X0AUMO 3aMEHUTh.

- 7l aBTOMATHYECKOTO BBIKIIOUYATENs MMPOBEPUTH PabOTOCIIOCOOHOCTH
MEXaHHM3Ma pacleruieHus. B3BeCcTn aBTOMAaTUYECKUI BBIKJIIOYATENb PYKOM
N TIOCJIE OTKIIKOYUTH €rO. HpI/I OTKJIIFOUCHHUU JOJI’KEH 6I>ITB CJIBIIIICH
XapaKTEPHBIN IIEITUOK.

Ecnu anmmapaTbl 3J€KTpUYECKOH 3alUThl WCHpPABHBL, TO HEOOXOAMMO
MIEPENTH K ATamy 3.

Oran 3.

[IpoBepka NpUCOCTMHEHHBIX HATPY30K (JIEKTPOITPHUOOPOR).

- TPHUCOCAUHATh K DJIEKTPUYECKONH IIEMH IMOOYEPETHO 110 OTHOM
Harpyske, KOHTpOJIMpys cpabaThIBaHUs almapaToB 3alllUThL;

- NIpU BBIBJICHUU HArpy3kd, BBI3BIBAIONICH cpalaThIBaHHME ammapaTa
3alUTHI, BRIBECTU HATPY3KY U3 KCIUTyaTallUH.

Pe3ynbpTaTel pOBEpKH, a TaKkKe BCE MPOBEICHHBIC MPO(HUIAKTHIECKUE
¥ PEMOHTHBIC PaOOThI IOJKHBI OBITH 3a()MKCUPOBAHBI B KypHAJIE.
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IIpu3Hak aBapuiiHOT0 pekuMa

Bo3moxkHas npuyuHa

Pexomenayemble 1eidcTBUSA

TepMOI/IH,Z[I/IKaTOp HU3MCHUII IBECT

IIeperpy3ska nenu.
[110X0M KOHTAKT.

- BeiBecTu a5ekTpooOopy0BaHUE U3 SKCIUTYaTallUy;

- YCTaHOBHUTb OOCTOSATENILCTBA, MPHU KOTOPBIX IPOM3OLIEN IEperpes
(Kakue Harpy3Ku ObUIM MOJKIIIOYEHBI M ObLTH B paboTe, IpU BO3MOXKHOCTH
U3MEPUTh MPOTEKAIOLINH TOK € IEJIBIO BBISBICHHS IEPETPY3KN).

- MPOBECTH BHU3YaJbHBII OCMOTpP 3JEKTPOOOOPYAOBaHMS, HA KOTOPBIHA
HaHECEH TEPMOMHAMKATOP Ha HaJM4YMe BUAMMBIX IOBPEXKACHUI
(M3MEHEHHe IIBeTa WJIM OIUIABJICHHE W30JISLUHU, CIEAbl TEePMUYECKOTO
BO3JCHUCTBUSL B  PE3yNbTaTe KOPOTKOIO  3aMbIKaHUS, HCKPEHU,
MEPETrPy30K);

- €ClM IpU BU3YaJbHOM OCMOTpE OOHApyXEHbl IOBPEKIECHUS, TO
HEOOXOJMMO TPUCTYNHUTh K YCTPAaHCHUIO TIPUYMH  BBISIBICHHBIX
MOBPEXKICHHUI u PEMOHTY (3ameHe) TTOBPEKICHHOTO
3IIEKTPOOOOPYIOBAHUS;

- €CIM NpH BU3YaJbHOM OCMOTpE TMOBPEKACHUA HE OOHApyKEHbI —
IPOBECTH OIEHKY €ro COCTOSHHS M BBINOJHUTH HPOPHIAKTHYECKUE
paboTHI;

- YAQJIUTh CTapblii TEPMOUHIUKATOP U HAHECTU HOBBIM.

B kypname yka3are pgary oOOHapyKeHHUs IIeperpeBa, IpUUYHUHY,
IpoBeeHHBIE PAa0OThl (PEMOHT, 3aMeHa, NPOoQHIAKTUYECKUE pPaOOTHI),
JaTy  HAHECEHUS HOBOIO  TEPMOMHAMKATOpPA, COCTOSHHUE HOBOIO
TEPMOUHAMKATOpa (LBET, TPaAyupOBKa HU.T.I1.).

ITonmy4yeH cursan mo’kapHOM OIACHOCTHU OT
TEPMOCUCTEMBI

IIeperpyska.
I1noxoit KOHTaKT.

B ciydae nosnydeHus cursana o neperpese:

- YCTaHOBHUTb MECTO, I'/Ie MPOU30LLIO cpadaThIBaHUE JaTUMKA;

- 3apuKCUpOBaTh B OKypHaJe BpeMs, MECTO U HaWMEHOBaHHE
2JIEKTPOOOOPYIOBAHUSA, HA KOTOPOM IPOU30LLIO CpadaThIBaHUE;

- TPOM3BECTH OCMOTp OOOpYyIOBaHHUSA, IO MPUYHUHE KOTOPOTO
IIPOM30LIO cpabaTbIBAHUE CUCTEMBI,

- IO pe3yilbTaTaM OCMOTpa, B CJIy4acC BbIABJICHHUA HCUCIPABHOCTH,
IPOBECTH  PEMOHT, TEXHHYECKOE  OOCIyKUBaHHE WIH  3aMEHY
3IIEKTPOOOOPYIOBAHUS;
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IIpu3Hak aBapuiiHOT0 pekuMa

Bo3moxkHas npuyuHa

Pexomenayemble 1eidcTBUSA

- IPU HEOOXOUMOCTH 3aMEHUTH JATUYUK C COOTBETCTBYIOIICH OTMETKOM
B )KypHale.

[Ipu MPOBEICHU U TETIOBU3MOHHOM
JIMAarHOCTHUKH  OOHApyKeH  aHOMAaJIbHBIH
Harpes AJIEMEHTA 3JIEKTPO0OOPYIOBAHHUS

Ileperpyska.
IImoxoit KOHTAKT.

I[Ipy  oOHapyXeHHMH  aBapHiHOTO  TOKAapOOIMacHOro  nedexTa
3IIEKTPOOOOPYJIOBaHUE  HEOOXOAMMO  HEMEUJIEHHO  BBIBECTH W3
IKCIUTyaTallii ¥ IPOBECTH PEMOHTHBIC PAOOTHI.

[Toce ycrpaHeHHsI HEHCIPAaBHOCTEW, MPHUBEIIINX K BO3HUKHOBEHHIO
nedexkTa, PEKOMEHIYeTCs TMPOBECTH IMOBTOPHOE  TEIUIOBH3MOHHOE
o0cliefioBaHNE JAHHOTO 0OBEKTA.

PesynbTaThl MIOBTOPHOW AMATHOCTHKH 3aHECTH B TIPOTOKOJI C YKa3aHUEM
IPOBEIEHHBIX PEMOHTHO-TIPO(YUIAKTHYECKUX PadOT.

PexomeHayeTcsi ~ MPOBOAWTH  BHEIUIAHOBYIO
JIMarHOCTUKY OTJAGNBHBIX DJIEMEHTOB  3JIEKTPOOOOPYIOBAHUS
Ka)JIOTO UX PEMOHTA WJIA 3aMEHBI.

Pe3ynpraThl BHEIUIAHOBOH IMArHOCTHKM 3aHOCSATCS B MPOTOKON C
yKa3aHUEM MTPUYHHBI 00CIICIOBAHHUS.

TCIIJIOBU3NOHHYIO
II0CJIC

[Ipu pabore »saeKTpUYECKOTO TMpUOOpa
HaOJI0AaeTCsl He XapaKTEepHbIN IIyM, 3amax
IJTaBSIIEHCSA N30SI,

[lepenanpl HanpsHKEHUS.
Hapymenue
JKCIUTyaTaluu.
HeuncnpasHocts
aJIeKTponpudopa

IIpaBUI

OTKIJIIOYUTH SIEKTPOIIPHOOP OT CETH.

OcMoTpeTh TPUOOP HA HAJIMYUE HEUCIPABHOCTEH (OIUIABICHHE WJIH
MOBPCKICHUE H3OJIUKM IMUTAMONIETO MIHYypa, aedopMmamus Koprmyca Hu
T.J.).

[Tpu oOHApyKEHHH HEUCTIPABHOCTH BBHIBECTH IPUOOP U3 SKCILTyaTaI[HH.

[Tpou3BecTr pEMOHT WJIM 3aMEHY TIPUOOpa.
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3akJIloYeHue

JUJ1s1 OBBIIIEHUS] YPOBHS MOYKAPHOU 0€301MacHOCTH 0OBEKTOB KHUIIOTO CEKTOpa U
OOI1IeCTBEHHBIX 37JaHUN HEOOXOJMMO MPOBEJICHUE MEPOIPHUITUN MO MPOUIAKTHKE
HOXAapOB OT 3JIEKTPOOOOpPYNOBaHMs, B TOM 4YHCIE HAa OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEIEHUSI MOHHUTOPUHITA COCTOSIHUS TMOKapHOM OE€30MacHOCTH,
HKCIUTyaTUPYEMOT0 IEKTPOOOOPY10BaHHUS.

K HUM OTHOCHUTCS CHUCTEMaTHYeCKUH MOHUTOPHHI MOKapHOW Oe30macHOCTH
IKCIUTYaTUPYEMOTO AIJIEKTPOOOOPYIOBaHUS KHUJIBIX M OOLIECTBEHHBIX 3JaHUN C
NPUMEHEHUEM COBPEMEHHBIX TEXHHYECKHX CpEACTB, a MMEHHO TEIJIOBU3MOHHAsS
JUArHOCTHKA, NPUMEHEHHE TEPMOMHIUKATOPOB [UJIsl BBISBICHHS aBapHIHBIX
YYaCTKOB 3JICKTPOYCTaHOBOK. Takxe HE0OXOJUMO BHEAPATH B IIHUPOKYIO MPAKTHUKY
HOBBIE anmnaparthl 3alUTHl AEKTPUUECKUX CETeH — YCTPOMCTB 3alUTHI OT AYTOBOTO
npo0os U epeHanpsKeHUS.

C 1enpl0 TOBBIIICHHS MOXApHOW  OE30MAaCHOCTH  AKCIUTyaTUPYEMOIO
AIIEKTPOOOOPYIOBAHHUS JKHJIBIX W OOLIECTBEHHBIX 3JaHUM, NPOPUIAKTHUECKUM
OCMOTpPaM JOJIKHBI TIOJIBEPTaThCS BCE JIEMEHTHI JIEKTPOYCTAaHOBOK.

Metox TpoQUIAKTUKK JOJDKEH BBIOMPATHCS HUCXOAS M3 TEXHUUYECKUX
BO3MOYKHOCTEH, yn00CTBa BeIEHHS OCMOTPOB M 0€30MacHOCTH OOCITY>KHUBAIOLIETO
nepcoHanga. Bo3MOXXHO NpHUMeHEHHE pa3HBIX METOAOB Ha OJHOM OOBEKTe, B
3aBHCHUMOCTH OT KOHCTPYKIIMH U YCIOBUH 3KCILTyaTallUH.

Coueranue HECKOJIBKHX METOJIOB MPO(GUIAKTHKHU MO3BONIAET OoJiee 3PPEeKTUBHO
IPOBOIUTH NMPOMUIAKTHKY MOXKAPHOU 0€30MacHOCTH IEKTPOOOOPYAOBAHUS JKUIIBIX
Y OOILIECTBEHHBIX 37aHUH.

[IpuMeHsSt COBOKYIHOCTh pa3jMYHBIX METOJOB MOXKHO TOCTPOHUTH CHCTEMY
MOHMTOPUHTa M TNPOPUIAKTUKH TOXAPHOM OMAaCHOCTH  JKCIUTyaTHPYyEeMOTO
3JIEKTPOOOOPYIOBAHUS, OTPAKAIOLIYI0 COCTOSHUE IMOXKapHOW  Oe30macHOCTH
3NIEKTPOYCTAHOBOK W  TO3BOJISIIOIIYI0 OCYLIECTBIISAITh €r0  MPOTHUBOMOKAPHYIO

npoUIaAKTHKY.
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[Ipunoxenue

Onucanue TeXHNYECKUX CPeACTB Mpeaynpe:kIeHus U NPoPUIAKTUKA
M0KAPOB OT 3J1eKTPO00OPY/I0BaHUSA

ABTOMaTHYeCcKHE BbIKJIUYaTeau (AB)

ABTOMATHYECKUIN BBIKIIOYATENIb WM TIPOIIE TOBOPSI «aBTOMAT» - 3TO
KOMMYTAITMOHHBIN ammapar, IpeIHa3HaueHHBIN I 3aIUThI JJIEKTPUIECKONU CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKAHUU U MEPETPY30K.

ABTOMAaTHYECKHE BBIKIIOYATEH OBIBAIOT C AJIEKTPOMArHUTHBIM PACIICTIUTEIIEM
3aIUIIAIONIMM  DJICKTPUYECKYIO  IIelb  OT  KOPOTKOTO  3aMbIKaHHS U
KOMOMHHUPOBAHHBIM PaCIEIUTEIEM — KOTJa JOTOJHUTEIBHO C 3JICKTPOMArHUTHBIM
pacuenuTereM MPUMEHSETCS TEIJIOBOM paclenuTelNb, 3allUIalomi  1eMb OT

NEPETrpy3KH.

10

11

[ Lr -‘.

-
COM
> B

1, 2 — BUHTOBBIE KJIEMMBI JIJISl TIOJIKITFOYSHHUS ;3 - TTOIBIKHBIA KOHTAKT; 4 — HETIOABM)KHBIN KOHTAKT;
5 - gyroracutenpHas Kamepa; 6 - THOKUN MPOBOJHUK (MPUMEHSIETCS TSI COSAMHEHUS MOIBUKHBIX
yacTeld aBTOMATHUYECKOT'O BBIKIIOUATENs); 7/ - KaTyIIKa JJIGKTPOMArHUTHOTO pacuenutens; 8 -
CepACYHHMK DSJICKTPOMATHUTHOTO pacuenurens; 9 - TemIioBoil pacuenuTens (OMMeTaTidecKas
wiactuHa); 10 - mexanusm pacuenurens; 11 - pykositka ympasnenus; 12 - duxcarop (ms
KkperuieHus aBromara Ha DIN-peiike); 13 - xopiryc.

Pucynok 1. YerpoiictBo AB ¢ KoOMOMHUPOBAaHHBIM pacleIUTENEM
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B cootBerctBumM ¢ TpeboBanusmu raasel 3.1 YD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH AODKHBI OBITH 3AIUIIEHBI OT KOPOTKHX
3aMbIKaHUH W neperpy3ku. [loaToMy nansi 3aluThl AJIEKTPONPOBOAKH JKUJIBIX U
OOLIECTBEHHBIX 3JaHUM CIeAyeT NPUMEHATh aBTOMaThl € KOMOMHUPOBAaHHBIM
paclenuTesnem.

B aBTOMaTHMueckoM BBIKIIIOYATENE, 32 3aIIUTY LEMU OT KOPOTKUX 3aMbIKAHUN

OTBEUAET OJJIGKTPOMATHUTHBIA pacuenureab. OH COCTOMT U3 KaTyIIKH C
HaxXoJsIIMMCA B €€ LEHTPE CEpACUYHUKOM, YCTAaHOBJIEHHbIM Ha CHELMAIBHOU
pYKHUHE.
B HopmanbHOM pexume paOOThl, TOK, MPOXOAs IO KATyIIKE CO3JaeT
3IIEKTPOMArHUTHOE TIOJIe, KOTOPOE TMPHUTITMBAET CEPACYHUK BHYTPb KaTYIIKH.
Cuibpl  3TOTO  3JIEKTPOMATHUTHOTO TOJISL  HEAOCTATOYHO 4YTOOBI MPEOJONIETh
COINPOTHUBIICHUE TPYKUHBI, HA KOTOPOM yCTaHOBJIEH cepaeyHuk. [Ipm kKopoTkom
3aMBIKAHUU TOK B AJIEKTPUYECKOW LIENIM MIHOBEHHO BO3pPACTacT /10 BEJIUYUHBI B
HECKOJIBKO pa3 MPEBBIAOIEH HOMUHAJIBHBIM TOK AB, 3TOT TOK KOpPOTKOTro
3aMbIKaHUs, TPOXOAsS MO KATyIIKe 3JEKTPOMAarHUTHOTO PACLETHUTENS] YBETUUUBACT
AJIEKTPOMArHUTHOE T0JIE, BO3JIEHUCTBYIOIIEE HA CEPACUYHUK O TAKOH BEIWYHHBI, YTO
€ro CUJIbl BTSTMBAHUS XBATAa€T HAa TO YTO ObI IPEOJOJIETh CONPOTUBIIEHUE NPYKUHBI,
NEPEMEIIAsCh BHYTPb KATYIIKH CEpPACYHUK pPa3MbIKAET TMOJABUKHBIA KOHTAKT
aBTOMAaTUYECKOIO  BBIKJIIOYATENs, oOecTouMBas  LEMb.  DJIEKTPOMArHUTHBIN
paclenuTeab OTKIIOYAET FNEKTPUUYECKYIO 1IeTh 3a IO CEKYH/IbI.

3amuTy SIEKTPUYECKOM Ienu OT TMeperpy3ku OOecreunBaeT TeIIOBOU
paclenuTenb aBTOMaTUYECKOTO BBIKIIFOUATEIS.

[leperpy3ka  MOET  BO3HMKHYTh  IIpU  BKJIIOYEHMM B  CETh
AJIEKTPOOOOPYI0BaHUS OOLIEH MOIIHOCTBIO MPEBBIIAIOLIEN AOMYCTUMYIO HArpy3Ky
JUISL TaHHOM CETH, YTO B CBOIO OYEpPEIb MOKET MPHUBECTH K MEPETPEBY IMPOBOJOB
pa3pyLICHUIO H30JISLUHU 3JIEKTPOIIPOBOJIKH U BOZHUKHOBEHUIO TIOKapa.

TennoBoil pacuenurens NpPeACTaBIseT COOOH OMMETAIUIMYECKYHO IJIACTUHY,
T.€. OH COCTOMT U3 JIBYX CIAsSHHBIX IIJIACTUH HU3TOTOBJIEHHBIX U3 Pa3HbIX METAJJIOB,
UMEIOLINX Pa3Hbld KOAQ(ULIUEHT pacIMpPEHUs IPU HarpeBe.

[Ipy mpoxoxaeHud Mo OMMETAITTMYECKOW IUIACTHHE TOKa MPEBBILIAIOIIETO
HOMMHAJIbHBIA TOK AB 1mutactuHa HarpeBaeTcs, IpyU 3TOM OJUH METAJLI PacIIupseTcs

ObIcTpee ApPYroro. OTO MPUBOAUT K HMCKPUBJICHUIO OMMETAUIMYECKOW TIUIACTUHBI.
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[Ipy wuCKpHBIEHMM OHA BO3ACHUCTBYET HA MEXAHU3M paCLENUTENs, KOTOPBIA
pa3MBIKAeT MOABUKHBIN KOHTAKT.

Bpemsi cpabaThiBaHuSI TEIJIOBOTO PACLENUTENsT 3aBUCUT OT BEJIMYHUHBI
NPEBBIIICHNUS] TPOTEKAIOWIEr0 B IIENM TOKa HaJ HOMHUHAJIBbHBIM TOKOM AB.
UemM OoJibiiie 3TO MIPEBBIIIIEHNE, TEM ObICTpee CpaboTaeT paclenuTeb.

Toku ycTaBOK aBTOMATHYECKHX BBIKIIOUATEICH, CIY)KAIUX JIs 3allUThI
OTHENBHBIX YYaCTKOB CETH, CJIEAyeT BBIOMpAaTh MO BO3MOXKHOCTH HAWUMEHBIITMMHU
[0 pacyeTHbIM TOKaM JTUX YYAaCTKOB HWJM 1O HOMHUHAJIBHBIM TOKaM
AIIEKTPOIIPUEMHUKOB, HO TaK, 4TOOBl amnmaparbl 3allldThl HE OTKIIOYaIH
AIIEKTPOYCTAHOBKUA MPU KPATKOBPEMEHHBIX Meperpy3kax (IyCKOBbIE TOKH, MHUKH
TEXHOJIOTUYECKUX HArpy30K, TOKH IIPU CaMO3aIyCKe U T. I1.).

Crnenyet oOpamiaTh BHUMaHHE HA MAPKUPOBKY U XapakTepuctuku AB.

B MapkupoBke yKa3bIBalOTCS:

- MOJIEJIb aBTOMATHUYECKOTO BBIKJIFOUATEJIS;

- HOMUHAJIbHBIA TOK - MAaKCUMAaJIbHBIA TOK 3JEKTPUUYECKOM CETH, MPU KOTOPOM
ABTOMATUYECKUN BBIKIIOUATEh CHOCOOEH IMTEIBHO padoTath 0€3 aBapHHOTO
oTkroueHus 1enu. CTaHmaapTHRIE 3HAYCHUS HOMUHAJIBHBIX TOKOB aBTOMATHYECKUX
BBIKJIIOYATENICH IS CETEH JKUIIBIX M 00IIeCTBEHHBIX 3aanuii. 10, 16, 25, 32, 40, 63 A;

- HOMUHAJbHOE HAIPSKEHUE - MAaKCUMallbHOE HamlpsbKeHHe ceTd B Bousbrax,
Ha KOTOPOE pACCUYUTAH aBTOMAaTUYECKUI BBIKIIIOUATEIb;

- TIpeneNbHasT OTKIIIOYAIOIas ClIOCOOHOCTh aBTOMATHYECKOTO BBIKITIOUATENS -
MaKCUMaJbHBIA TOK KOPOTKOTO 3aMbIKaHHWs B AMIEpax, KOTOPBIA CIIOCOOCH
OTKJIIOYUTH JIaHHbIH AB COXpaHHMB Mpu 3TOM CBOIO pabOTOCIOCOOHOCTh. B ciyuae
NPEBBIIICHUS] TOKOM KOPOTKOTO 3aMbIKaHHUS 3HAYEHUsI YKa3aHHOW TpeaeinbHOU
OTKJIIOYAIOLIEH CIOCOOHOCTH BO3HHUKAET BEPOSTHOCTH OIUIABICHUSI TOJIBHIKHBIX
KOHTakTOB AB u ux mpuBapuBaHus Ipyr K ApYTy, T.€. Bixoaa AB u3 cTpos.

- XapakTepUCTHKa cpabaTbIBaHUS - OMPENEISET OUara3oH cpadaThIBaHUS
anekTpoMarHutHoro pacuenutens AB. Xapakrtepuctuka cpaOaTbiBaHUS HMEET
OykBeHHOE oOo3HaueHue. [l 3aluThl  JJIEKTPUYECKUX CETeH JKUIBIX U

00I11IeCTBEHHBIX 3/IJaHU yalle Bcero npuMensitorcest AB ¢ xapakrepuctukamu B, C, D.
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Pucynox 2. [Ipumep mapkupoku AB

I[I/IaHaBOHBI TOKOB  MI'HOBCHHOI'O pPaCHOCIUICHUA B  3aBUCHUMOCTH  OT

XapaKTepUCTHKHU cpabaThIBaHUs B COOTBETCTBUU ¢ [12] mpeacTapiensl B Tabnuie 1.

Tabmuma 1
Jlnana3oHbl TOKOB MTHOBEHHOI'O PaCUEIICHUS
XapakTepucTuka cpabaThIBaHUS Jwnamnazon
(T AB)
B Cspiiie 3 I, 10 5 I, BKIIOYUTEIHHO
C Cspiue 5 [, 10 10 [,; BKIIFOUUTEIBHO
D Cspiie 10 I, 1o 20 I,; BKIIOUUTEIBHO

I, - HoMUHaNBHBIN TOK AB.

Bbi6op aBTOMAaTHYECKOTO BBIKJIIOYATENS OCYHIECTBISIETCS IO CIETYIOIIUM
napaMeTpam:

- M0 KOJHM4YecTBY momocoB. OnHO- W AByXMmojtocHble AB mpumenstorcs asns
omHO(DA3HOM CEeTH, a TPEX- M YETHIPEXIOMIOCHBIe AB - B TpexdasHoii cetu;

- 110 HOMHUHAJIBHOMY HampspkeHuto. HomuHaneHOe Hampspbkenue AB momkHO
ObITH OOJIBIIIE WM PAaBHO HOMHUHAJIBHOMY 3HAYCHHIO HAIPSDKEHUS 3aIlMIIAeMON UM
Heny,

- M0 XapaKTepUCTHKE cpabaTbiBaHUS. XapaKTEepUCTUKY cpadarbiBaHus AB

MO>KHO BBIOpATh coryiacHO Tabmure 1;
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- 10 HOMUHAJIBHOMY TOKY. OmnpeaenuTs HeoOX0IMMbIM HOMUHAIBHBINA TOK AB

MOXKHO I10 MOIIIHOCTH HUJIH 110 CCUCHUIO KNI Ka0eJs.

YcrpoiicTBa 3aIIUTHOI0 OTKJIOYeHHs AU pepeHnuanbHoro toxka (YAT)

YCTpoicTBO 3alUTHOTO OTKIHOYEHUsS TudQepeHInaTbHOr0o TOKa WM, Kak
4acTo roBopsT, «Y30» - 3TO KOMMYTAIIMOHHBIN anmapar, NMpeaHa3HaYeHHbIN s

34U THhI SHCKTqueCKOﬁ e OT TOKOB YTCYKH.

N

1 —mam CPCHUMHAIBHBIH Pt =

Ppepe _ 1 leq St

TpaHchopMaTOp TOKA: @
2 — NoOpOroBbIii NIEMEHT; | ==
‘ ST B )y (C

3 — MCMIOJIHH TEJIBHBI [4 A6 s V.5 3 O]
MEXaAHM3M: f il 1[2
4 — uenbs TECTHPOBAHMS; T . 1 2

5 — CHJIOBBIE KOHTAKTHI; — = {\
6 —3alIMTHLIN KOHTAKT R p F’
LEeNH TeECTHPOBaAHMA] I§§ |
T — kHOnNKa «TecT»: [ A 5
2 iN
]

R — TecTOBBIil pe3HcTOp:
1.2, N — knemybl ¥30. o o M

Pucynoxk 3. [Ipunnun pa6oter YT

Tok yTeuku — 3TO TOK, MPOXOISANIMI MO HEXKEIaTeJbHbIM, B HOPMaJIbHBIX
YCIIOBHSIX IKCILTyaTalluu, IPOBOISIIMM ITyTSIM.

B HopMmanbHOM pexume pabOThl 3IIEKTPOYCTAHOBKH, 3JICKTPUUYECKUN TOK
IPOTEKAET Yepe3 MNPOBOAHUKMA BHYTPHU HEE, KaK IMPELYyCMOTPEHO KOHCTPYKIIUEH.
OT apyrux TOKOMPOBOISIIMX 3JIEMEHTOB KOHCTPYKUUU (METAJUIMYECKUE KOpITyC,
pama, Kapkac), MPOBOJAHHUKU OTIEJIEHBbl H30JSUUEH, CONPOTUBICHHE KOTOPOW HE

IMMO3BOJICT CO3AaTh SJICKTPUUICCKYIO LI CIIb.
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Pucynok 4. IIpumep KHCprKuHH YAT

Ecin mo xakoi-To npuuuHE (MOBPEXKICHHUE, BIAXKHOCTb, TOKOIPOBOASILAS
IbUIb U T.I.) CONPOTUBIECHUE HW30JSLUUU YMEHBIIMIOCh, HAa KOPIIYCE WIH JPYrHX
TOKOTIPOBOISALINX 3JIEMEHTAaX yCTaHOBKM MOsBIsieTCs moTeHuuan. Cam mo cebe TOok
yT€UKH HE BO3HHKHET, HEOOXOIUMO CO3AaTh IEMb, COSAUHSIOMIYIO 3JIEKTPUUECCKHI
npuOop ¢ MOTEHLMAJIOM Ha KOpIyce ¢ 3eMJIeH WIM HEWTpasiblo. 37€Chb BO3MOYKHO
HECKOJIbKO BapUAHTOB.

B nepBom ciyuae, KOpIryc 3J€KTPOYCTaHOBKH, HAallpUMep, OBITOBOM TEXHUKH,
KACaeTCsl METAJUIMYECKOI0 IMPOBOJHHMKA, MMEIOIIEr0 KOHTAKT ¢ 3emiieid. B Touke
KACAHMS 3aMBIKAETCs 1I€Nb, U BO3HHUKAET TOK yTEUKH. ECIM KOHTaKT JOCTaTOYHO
HaJECKHBIM, TO CHJIa TOKa BO3pacTeT A0 Iopora cpabaTbIBaHUS aBTOMAaTHYECKOTO
BBIKJIIOYATENsl B LIUTKE nUTaHus. [Ipm cnaboM KOHTAaKTe MOXKET BO3HUKHYTH
UCKpPEHHE, JIOKAJbHBII HArpeB TOYKM KacaHWs, YTO NPHUBOJIUT K OIUIABICHUIO H
JanbHENIIEMY TOBPEXICHHUIO U30JISILIUU IPOBOAOB, BO3TOPAHUIO U MOXKAPY.

B napyrom ciydae, KOpIyC 3JIEKTPOYCTAHOBKM HE HMEET KOHTaKTa C
3a3€MJICHHBIMM IIpEMETAaMU M caM He 3a3eMiIeH. [Ipu kacaHuMM BHEIIHMX NaHENeH
YEJIOBEKOM, BO3HUKAET HArpy3Ka, T.K. TEJIO 4YEJIOBEKa SBISCTCA INPOBOJHHUKOM, H
4yepe3 HEro IMpOTEKaeT »>JeKTpuyeckuid TOK. I[IOCKOJIBKY CONpOTHBIEHHE Teja
YeJloBEeKa BEJIMKO, CHjla TOKa HEAOCTaTOYHa JUid CpabaThlBaHUS aBTOMAaTHYECKOTO
BBIKJIFOUATENSl B IIMTKE MUTAHUS M YEJIOBEK IMOJIy4YaeT 3JIEKTPOTPaBMY BIUIOTH O
JIETAIBHOTO UCXOAA.

Takum oOpazom, YT oOecreunBaer 3amuTy YelOBEKa OT MOPaKEHUS
IIEKTPUYECKUM TOKOM H 3aIIUTY OT IMOXKAPOB.

[Mpuamun geiictBus YT cnemyroumii. [Ipu HOpManbHOM pexume pabOThI

Ieny, KOorjaa MOoABWXKHBIE KOHTakThl YJIT 3amkHYTHI, mpsMol TOK OT (a3HOro
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IpOBOJA NPOXOAUT uepe3 mMarHutonposoa YT, 3atem uepe3 Harpysky, B KauecTBe
KOTOpPOW BBICTYMNAIOT, TMOJKIIOYCHHBIE JJIEKTPONOTPeOUTEN U BO3BpaIIAETCs
0o0paTHO B CETh MO HYJIEBOMY IIPOBOJAHUKY, TaK k€ uepe3 Maruuronposoa Y AT, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMUYMHE NPSIMOI0 TOKA.

[Ipssimoit Tok mpoxos yepe3 marauTorpoBoa YT co3naer B HEM MarHUTHBIN
IOTOK, B CBOIO oOuepenb OOpaTHBIH TOK TaK >X€ CO3/J1aeT B MarHUTONPOBOJE
MAarHWTHBIA IIOTOK TAaKOW JK€ BEJIMYMHBI, HO TAaK KAaK HaIPaBJIICHHE TOKOB
IIPOTHUBOIIOJNIOXKHO, TO U CO3JaBa€Mble UMU MAarHUTHBIE ITOTOKU ITPOTHBOIIOJIOKHBI,
T.€. MATHUTHBIE TIOTOKHM HAIIPABJIEHbl BCTPEYHO II0 OTHOLICHUIO APYr K JAPYry U
COOTBETCTBEHHO, IIPU pPaBHBIX 3HAYEHMSIX NPSIMOrO U OOpPaTHOroO TOKOB,
YPaBHOBEIIMBAIOT APYT ApPyra, B PE3yJbTaTe€ 4€ro CyMMAapHbIM MATHUTHBIM MOTOK B
MAarHuTOIIPOBOAEC PABEH HYII0. Tak Kak CyMMapHbli MarHUTHBIM IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYET (paBEH HYJIIO), BO BTOPUYHONM OOMOTKE TOK HE
uHAYKTUpyeTcs. [IoaBUKHBIE KOHTAKThl 3AMKHYTBI, dJIEKTPUYECKas LIETb BKIIIOUYECHA
Y HAXOJIUTCSl B HOPMAJIBHOM PEKUME pabOThI.

Ecnu B 01HOM M3 271EMEHTOB AJEKTPUYECKOMN LENM BO3HUKAET YyTEYKA TOKA, TO
4acTh  JJIGKTPUYECKOIO TOKAa HAYMHACT IMPOTEKATh II0  HEXKEJIATEIbHOMY
npoBojseMy yTd. [Ipyu 3ToM, 4acTh TOKa IEKTPUYECKON LIEIHU, MOCTYyNA0as OT
(a3zHOrO NMpoBOAAa HE OYyAET BO3BpAILATHCS B CETh, a MPOXOAS IO HEXKEIATEIBHOMY
OpoBOASIIEMY NyTH Oyner yxoauTh B 3emito. ClenoBaTeslbHO, OOpaTHBIA TOK,
KOTOpBbIN OyAeT BO3Bpamarbcs B ceTh depe3 mMarHuTompoBoa YT mo HymeBomy
IpOBOAY, OYJET MEHbIIE MPSMOTO TOKA, MOCTYMAIOIIETO B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOr0 MAarHUTHOIO IIOTOKA CTaHET OoJblle BEIWYMHBI OOpPATHOTO
MarHuTHOIO IIOTOKAa, B pe3yibTaTe 4ero B Marauronposone YT cymmapHbIii
MarHUTHBIN MIOTOK YK€ He OYJET paBeH HYJIIO.

Bo3Hukmmi cyMMapHbId MarHUTHBIM IIOTOK MHAYKTUPYET JIEKTPUIECKUNA TOK
BO BTOPHYHOM OOMOTKE, KOTOPBIA MHPOXOAS Yepe3 MarHUTOIJIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OUYEPE/lb, Pa3MBIKAET MOJBUXKHbIE KOHTAKTHI
OTKJIKOYas IEKTPUUYECKYIO LIETIb.

VYCTpoICTBO 3alMTHOrO OTKIOYEHHs IU(D(PEpEeHIIMaIbHOTO TOKAa HMEET B
oduxofe u JApyrue Ha3BaHUs, Hamnpumep, AUPPepeHIranbHbIA BBIKIIOYATENb,
aBTOMATUYECKUI BBIKIIOYATETh AUPPEPEHINATHHOTO TOKA, YCTPOUCTBO 3alIUTHOTO

oTKJIIOYeHHs. Takke B pa3jIM4HbIX JOKYMEHTAaX BCTPEUaIOTCs pa3Hble aOOpEeBUATYPHI
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nanHoro ycrpoiicta, Hanpumep, ABJIT B8 TOCT IEC 61009-1-2020, BAT B 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.

OcHoBHbIMM XapakTepuctukamu Y [T sBistoTCs:

- tun. B 3nanusax Moryt npuMensiteess YT tuna «Ay», pearupyromue Kak Ha
MEPEMEHHbIE, TAK U HA MYJIbCUPYIOIIUE TOKH YTeUKH, WK Thuna «ACy», pearupyromme
TOJIbKO Ha INEPEMEHHBIE TOKM YTE€UKU. MICTOUHMKOM MNYJIbCUPYIOLIETO TOKA YTEUYKH
MOTYT SIBIIATbCSI CTHPAJIbHBIE MAUIWHBI C PETYJISATOPAMH CKOPOCTH, PETYIUPYEMBIE
VMCTOYHUKH CBETA, IEPCOHAJIbHBIE KOMIIBIOTEPHI U IP.

- HOMUHAQJIBHBIM TOK - MaKCHMAaJIbHBIM TOK mpu kotopoM YJIT cmocobHO
JUINTEIbHO paboTaTh, HE Tepsst CBOWO paboTocrnocoOHocTh. CTaHIapTHHIMH,
HauOolee 4YacTO HCHOJb3YEeMbIMH 3HAUEHUSMHU HOMHHAIBHBIX TOKOB Y/IT,
UCIIOJIb3YEMbBIX B DJIEKTPOYCTAHOBKAX KUJIBIX M OOIIECTBEHHBIX 3JJaHUMN SIBISIOTCS:
10, 16, 25, 32, 40, 63A,;

- muddepeHImanbHbpIi TOK — MUHUMAJIBHBIA TOK yTeukH, Ipu koTopoM YT
MIPOU3BEET OTKIIOUYCHHE dIEKTprUUIecKol 1ienu. JuddepeHmanbapii TOK — 3TO 0JTHA
13 IIaBHBIX Xapakrepuctuk YT,

- HOMMHAJIbHOE HAINpPSIKEHHE — HamnpsskeHue cetu npu koropom YT
CIIOCOOHO JITUTENBHO PaboTaTh, HE TEPSASI CBOIO pabOTOCIIOCOOHOCTD;

- poj ToKa (MOCTOSIHHBIN WITH TIEPEMEHHBIH);

- YCJOBHBIM TOK KOPOTKOTO 3aMbIKAHUA — TOK KOTOPBIA KPaTKOBPEMEHHO
MoxkeT Bbyiepkarb Y/IT 10 MomeHTta moka He cpaOoTaeT aBTOMAaTHUYECKHUN
BBIKJIFOYATENb, YCTAHOBJIEHHBIN JJISI 3alUTHI HEMU OT KOPOTKOTO 3aMbIKAHUS.

Bri6op YT npousBoauTcs 1Mo CASAYIONUM KPUTEPUSIM:

- 110 HOMUHAJIbHOMY HAaNpPsOKEHUIO U TUIy ceTU. HomMuHanbHOE HalpsKeHHe
YT nomxHO OBITH OOJIBIIIE THOO PABHO HOMUHAJILHOMY HAMPSHKCHUIO 3aIIUIIAEMOM
uMm tenu. J{ns onHodazHoit cetu Tpedyercs aByxmnomocnoe YT, mia tpexdaznoit
CETHU — YETBIPEXIOIOCHOE;

- 10 HoMUHaJIbHOMY TOKY. CornactHo I1Y3 ucnons3oBanue Y /T B rpynmnoBbix
JMHUSX, HE MMEIOUIMX 3alllUThl OT CBEPXTOKa, 0€3 JIOMOJHUTEIHLHOTO armapara,
00eCIeunBaroIIero 3Ty 3alUTy He aomyckaercs. 13 atoro cnemyert, uro nepen YT
JIOJKEH CTOSITh aBTOMATHYECKHM BBIKIIIOYATENlb WM JPYrod ammapar ¢ (yHKIHen
3alIUTHI OT CBEPXTOKA, [0 TOKY KOTOPOTrO HEOOXOAMMO BbIOUPATh HOMUHAIBHBIM TOK

VYAT. Ilpu strom HOmuHanmbHbIi TOK YT momken ObITh Oojblie JUOO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTI'O /IO HETO anmnapara 3alliThl (ABTOMAaTUYECKOTO
BBIKJTIOUATEIS WUIA IPYTOro anmnapara ¢ QyHKIHEH 3aiuThl OT CBEPXTOKA);

- no  guddepeHmuarbHoMy — TOKy.  CTaHIApTHBIMU  BEJIWYHMHAMHU
muddepenuuansaoro toka YT ssmstores: 6, 10, 30, 100, 300, 500mA. YT
¢ muddepennmanbHbiM TokoM 100, 300 u 500 MA nOpuMEHSAIOTCS IS 3alTUTHI
OT TOXapoB, ¢ muddepeHmanpbHpiMiu Tokamu 6, 10, 30 MA - g8 3anUTHI

OT MOPAKCHUA YCITIOBCKA SJICKTPUICCKUM TOKOM.

cepua Nnpou3BOAnTENb

HOMMHANLHbIH TOK \
\ B111-63 ’
f

HanpsxeHue 50 A E
T e o0 cxema
— lon 30 MA h—'d NOAKNIOHEHUS
anbdepeHunansHeIi - OGOSH&NGHMH
TOK :
F&‘:‘Iae
/@ "\

YCNOBHBIA TOK K3 1
T™n ¥30 .}
KHonka «TECT» TEeMNepaTypHeld AManasoH

(ctaHpaptHas ot -25 go +40)

[ nepemMeHHoro Toka

14 T Tun A - ANA NYyALCUPYIOLLEro

M NOCTOAHHOMO TOKA (M ANA CUHYCOMAANb-
e HOrO NepPeMEeHHOro Toka)

Id a
/\\/\ Tun AC @ - ANA CHHYCONAANBHOTO

I Tun B - ANS NOCTOAHHOrO ToKa (M
NS ANSt CUHYCOMAANLHOMO NEPEMEHHOTD
- TOKA W ANA NYNbCUPYIOWEro NOCTOSH-
HOro Toka)

Pucynox 5. Mapkuposka Y /[T

[Tpumensiemple Tunbl YT GyHKIMOHAIBHO ODKHBI MpeaycMaTpUBaTh
BO3MOXXHOCTh MPOBEPKH UX paborocrnocobHocTH, npoBepka YT (TectupoBanHue)

JUISL KUJIBIX OOBEKTOB JIOJDKHA MPOBOJUTHCS HE PEXEe OJHOTO pa3a B TPU MecsIa,
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0 YeM JOJKHA OBITh 3amUCh B HHCTPYKLUHUHU MO OJKCIUTyaTalldd MpearnpusTHs-
U3TOTOBUTEIIS.

YcranoBka YT, pgedcTByrommMx  Ha  OTKIIOYEHHE,  3aIPEIIACTCS
JUIS DJIEKTPONPUEMHUKOB, OTKIIOYEHUE KOTOPBIX MOXKET IPUBECTH K ONACHBIM
MOCJEACTBUSAM: CO3[JaHUIO0 HEIMOCPEACTBEHHOW yrpo3bl ISl KU3HU JIFOZEH,
BO3HUKHOBEHHUIO B3PHIBOB, MOKAPOB U T.II.

JIJisi caHUTapHO-TEXHUYECKUX KAOMH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycranaBiauBath YT ¢ HoMHHANBbHBIM au(depeHIuaTbHbIM OTKIOYAIOIUM TOKOM
no 10 MA, ecnm nns HUX BbIJIENIEHA OTHAEJIbHAS JIMHUS, B OCTAJbHBIX CIy4asx,
HaIrpuMep, NMpu NPUMEHEHUU OJHOW JMHHUM JJI CAHUTAPHO-TEXHUYECKON KaOWHBI,
KyXHH U Kopuaopa, cieayer npuMmensaTs YT ¢ HomuHanbHbIM AuddepeHmaibHbIM
OTKJIFOUYAIOIIUM TOKOM 110 30 MA.

Jst onHokBapTupHbIX JoMOB YT ¢ HOMuUHanbHBIM JuddepeHnanbHbIM
OTKJIKOYAOIUM TOKOM 10 30 MA peKOMEHIyeTCsl peycMaTpUBaTh JUIsl TPYIIIIOBBIX
JVHUM, TWTAIOIIMUX IITENCEIbHbIE PO3ETKW BHYTPU JOMA, BKJIIOYas I0JIBAJIbI,
BCTPOCHHBIE U TMPUCTPOCHHBIE TAPaXH, a TAKXKE B TPYNIOBBIX CETIX, MUTAIOLIUX
BaHHbIE KOMHAThI, JyIIEBble M cayHbl. Jlns ycCTaHaBIMBAaEMbBIX CHAPYXH
HITENCENbHBIX pO3eTOK ycTaHoBKa Y/IT ¢ HOMHMHaNbHBIM AuddepeHunaIbHbIM
OTKJIFOYArOIIUM TOKOM 110 30 MA oOs3aTenbHa.

B 3paHmsax moryt mpumensatbca Y30 Tuma «Ay», pearupyromme Kak Ha
IIEPEMEHHBIE, TaK WM Ha MYJbCHPYIOIIME TOKH NOBpPEXAcHUN, HWIH «AC»,
pearupyromue TOIbKO Ha IEPEMEHHBIE TOKU YTEUKHU.

Kak Buano u3 xonctpykuuu YT (ecnu peub uaer He 0 KOMOMHHPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M MpHU JtOO0H CXeMe ero
HNOJKJIIOYEHUS]  JIOJDKHA  ObITh  IPEeayCMOTpeHa  oOs3aTeNibHas  yCTaHOBKA
ABTOMAaTHUYECKOI'O BBIKJIIOYATEIS, A1 3alllUThI, Kak caMou ceTd, Tak U Y /[T oT TokoB
neperpy3ku U KOPOTKOTO 3aMbIKAHMS.

Taxke HeoOxoamMma TIEpHOAHMYECKas IpoBepka pabdorocmocodHoctn Y/IT.
Crangapramu [/, 8] ycTaHOBIEHO TpeOOBaHUE MO HATUYMIO YCTPOICTBA MPOBEPKU
paboTocrnocoOHOCTH VAT (KHOTKN). [IpoBepka paboTOCIOCOOHOCTH
ocymectBisiercss HaxatueM KkHonku «TECT». Ilpu ee Haxatum B YT

HCKYCCTBEHHO CO3/1A€TCSl TOK YTEYKH, YTO JTOJDKHO MPUBECTU K OTKIt0ueHnto Y T,
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YcTpoiicTBa 3alIUTHI OT AYroBoro npooost uiam uckpenus (Y3 /111)

JlyroBoit mpoOoW WM WCKPEHHUE — OIWMH W3 aBAPUUHBIX IOKAPOOIIACHBIX
PEXKUMOB B DIIEKTPOCETSIX.

B omimMume OT KOpPOTKMX 3aMbIKaHWW, BO3HMKAIOIIMM IIPU HCKPOBBIX
U JIYTOBBIX pa3psAlax TOK, OTPAaHUYMBACTCS CONPOTUBICHUEM HATPY3KH, HA KOTOPBIN
HE pearupyrT aBTOMAaTUYECKHE BBIKIKOYATENIH, HO 33 CUET [UIMTEIBHOIO BPEMEHM
€ro IPOTEKaHMs, MOKET IIPOUCXOAUTH BOCINIAMEHEHHE U30JILUN ITPOBOJIA.

OnHOM W3 TIJVIaBHBIX NPUYMH HUCKPEHUS SIBISETCS OOJIBIIOE MEPEXOqHOE
cornporusieHue (BIIC), B oOuxone Ha3bIBaéMOE€ TaKKE «ILJIOXUM KOHTAKTOMY.
[Ipu BIIC Ha mepexone 3JEKTPUYECKOrO TOKA C OAHOrO IMPOBOJHHMKA HA JIPYrou
oOpa3yeTcss TOCIEAOBaTENbHAS WM TapajuleNibHas DSJCKTPUUECKas Ayra Mexay
IIPOBOJAAMU WJIM KOHTAKTAMH.

BIIC 4yacto Bo3HHMKaeT BcieAcTBUE JehEKTOB U TMOBPEXKICHUM,
MPOU3OILIEAIINX TP SKCIUTyaTauuu 00opynoBanus. Hanmpumep:

- MOBPEXICHUS H30JSUMU KaOesisl TBO3IAMH, LIypyHaMu, 3aKUMaMH WIH
IIPM MEXAHUYECKOM BO3JICUCTBUU APYTHUMHU NIPEIMETAMU;

- IOBPEKICHUS U30JIUU KaOesiel TphI3yHaMy U JIOMAIlHUMH KUBOTHBIMU,

- U370M Kabenst (mpoBoja) Mpu U3rudax WM MPHU MOCTOSHHBIX MEXaHUYECKUX
BO3JICHCTBUSIX;

- CTapeHHE W30JLUU, MOBPEXACHUS OT BO3ACUCTBUSA TEMIIEPATYpHI, BJIATH,
JIPYTUX pa3pymanmux (akTopOB;

- YXYAIIEHUE KOHTAKTa M3-3a OCHa0J€HUs 3a)KMUMOB, CTAPEHUS] U OKHUCIICHHUS
IIPOBOJAOB U T.J.

B moBpexn€HHOI Kuiie BO3HHMKAET Malblil 3a30p, MpoOMBaeMblii pabodynm
HaIPSHKEHUEM, [TIOATOMY TOK IO TAKOMY KaOero MPOJ0KAET IPOTEKATh, U OCTAETCS
OMM30K K HOMHHAJIBHOMY 3HAYEHUIO, a 3HAYWT, ABTOMATHYECKUI BBIKIIIOUATENb

Ha HEro He pearupyer.
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Ocnabnentpii MEXaHUIECHDE NepegaeneHHbii HenonHoueHHBIA
KOHTAKT MOBpesIeHHe wabfens HOHTAKT
#abena
& *
Pedwert NoBpeEsIEHHE Mexanuueckos NospemaeHue CHpyTKa meas 1
wafena FPBIZYHAMM MOBPEROEHHE WAK CTAPEHHE ANCMHHIR
HIONALMK HIOAALMK

Pucynoxk 6. Bo3aMoxkHbI€ IPUUYMHBI UCKPEHUS B 3JIEKTPOIPOBOIKE

B 3a3ope BO3HUKAeT AYroBOW pas3psll, CONPOBOXKIAIOIIUMKUCA WHTECHCUBHBIM
BBIJIEJICHUEM TEIUIa, YTO MPUBOAUT K JalbHEUIIEMY pa3pyLICHUIO U30JALUN KaOes
Y €r0 BO3TOPAHHUIO.

[Ipy  GonbIIOM  NEPEXOJHOM  CONPOTHBICHWHM  BO3HUKAET  MpoOIEecC
UKJIMYECKOTO0 OOpa3oBaHMsl W TalleHHs] JJIEKTPUYECKOM JYIH, MPOUCXOIUT
3HAQUUTEIIBHOE W JUIMTEIIBHOE BBIJCICHHE TEIUIOBOM JHEpruu. Bo3HUKarOT
JUINTEIbHBIE U YCTOMUYMBBIE TEIJIOBBIE PEKUMBI PaOOThl AIEKTPUUYECKUX LIEIEH,
BCJIEICTBUE YETO IPOUCXOAUT pa3pyLICHUE H30JALMU U 3allUTHBIX 000JIOYEK, a
TaKXKe MOCJIEeAYIOIIee BO3TOPaHue.

Ilo MexaHu3My BO3HHUKHOBEHHMs, pPa3jIu4aroT IOCJIEIOBATEIbHBIA JyrOBON

npoOo, MapasuieIbHBIN TyroBOi MpoOoi U AyroBoi MpoOOii Ha 3EMITIO.

L (nuHuA)
HAIPY3KA
N (He#Tpans) 1
i
i
PE (zazemneHue) 1
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Pucynok 7. MexaHnn3M BO3HUKHOBEHHUSI TYTOBBIX MPOOOEB
[log mnocnegoBaTeNbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS JIEKTPUUYECKUI

npo0oil M30sAMK (MM BO3AYLIHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky menu, 3amuinaemon Y3II. IlocnenoBaTenbHbIl TyroBoi mpoOoit
BO3HUKAET, NPEXKAE BCEro, B pPE3yJbTaTe MOBPEXKICHUSA IPOBOAA WM IIOTEPHU
KOHTAKTa B IIOCIEAOBATEIBbHOCTH C HArpy3kou. B 3Tux ciydasx, BennuMHaA TOKa
MEHBIIIE, YeM pabdOuYnii TOK, M aBTOMATHYECKHUE BBHIKIIOYATEIM WM BBIKIIOUYATEIH
g depeHIMaTBFHOTO0 TOKa HE CIIOCOOHBI ONPEAETUTh HEUCIPABHOCTh M OTKIIOYUTH
3AIIMIIAEMYIO LETIb.

[TapannensHbIN 1yroBoi mpoOoit - 3T0 MPoOOM, MPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMM TPOBOJAHMKAMHU, TNapaJJiebHO Lenu Harpy3ku. [Ipoboii
COMPOBOXKIAETCS MOSIBJICHUEM DJIEKTPUUYECKON AYTH, CIOCOOCTBYIOIIEH 3aMbIKaHHUIO
IPOBOJHUKOB. BennunHa Toka mpH mapajuieIbHOM MPo0O0e OMpeAesieTcs] MOTHBIM
CONIPOTHUBJIEHUEM LIENU. B 3aBUCHUMOCTH OT TOro, KAKOM HOMUHAJIBHBIM TOK HUMEET
aBTOMATHUYECKUN BBIKJIIOYATENb, MPOUCXOAUT (WJIM HE MPOUCXOJIUT) OTKIIOUEHHUE
uenu. Ilpum 3arpyOneHHON ycTaBKe TOKa cpadaTblBaHHWS aBTOMATHYECKOIO
BBIKJIFOYATENS OTKIIOUECHHE LIENU IPOUCXOIUT € 3a1EPIKKOM.

JlyroBoil mpoOoi Ha 3eMJII0 — 3TO MPOOOH, NPU KOTOPOM TOK IMTPOTEKAET MEXKIY
aKTUBHBIM MPOBOJIHUKOM U 3€MJICH B pPe3ysbTaTe 3aMbIKaHWs (a3HOTO MPOBOJHUKA
Ha 36MJIIO MJIM HA 3JIEMEHT JJIEKTPUYECKHU CBSI3aHHBIN C 3EMJICH.

YerpolicTBo 3amuThl 0T AyroBoro npooos (Y3/1I1) — HOBBIN Kiacc anmapaToB
3aIUThl AJIEKTPUUECKON CETH, MpPEIHA3HAYCHHBIM, B OTIMYHE OT APYTMX BHUIOB
AIEKTPUUYECKUX 3ALIUT, UCKIFOUUTENBHO IS MPENYNPEKIACHUS U NPEIOTBPALICHUS
MOKapOB, BOZHUKAIOUIUX U3-3a JYTOBOTO MPO00s (MCKPEHHS).

HekoropsiMu pa3zpaboTuMKamMu ATHX H3ACIUNA NMPUMEHSIETCS TakKe TEePMUH

«YCTPOMCTBO 3alUThI OT Uckpenus» (Y3Uc).
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Pucynoxk 8. [Ipumepsl yCTpOMCTB 3alUTHI OT JYTOBOTO MPOOOS pa3IMIHBIX
MIPOU3BOAUTENIEN

VY311 HOCUT UCKIFOYUTETBHO TPOTUBONOKAPHOE HA3HAYCHHUE.

OcHoBHOoM  3amauert  Y3JIII  sBusgercss  CBOEBPEMEHHO  Paclo3HATh
BO3HMKHOBEHUE  I[0XKapOOMacHOr0 MCKPEHUs M OTKIIOYHATH  3aAIIUIIAEMYIO
IIEKTPUYECKYIO LIETb.

VY311 CcKOHCTPpYHMpPOBAHO TaK, YTOOBI OMPEACITUTH TOSBJICHUE JTyrOBOTO
(MCKpOBOTr0) pazpsifa W IpepBaThb KOHTYp €HI€ Mepej TeM, KaK SHeprusi B MecTe
HEHUCIPABHOCTHU JOCTUTHET 3HAYEHUM, BEAYIIMX K BO3HUKHOBEHHIO ITOXKapa.

VY31 obecnieunBaeT aBTOMATHYECKYIO JUAarHOCTUKY KOHTPOJUPYEMOU
AIIEKTPUYECKON II€MM U TP BO3HUKHOBEHUHM HCKPEHHUS OTKIIOYaeT e€ oT olmien
IIATAOLIEN CETH.

Takum oOpazoM, 1esib TPUMEHEHUSI 3TUX YCTPOUCTB — 3TO MPEAYNPEKIACHUE
M0’KapoOB, BO3HUKAKOIIMX B NOMEHIEHUAX, 3JAHUAX U COOPYKEHUAX MO NPUUYMHE
HEUCTIPABHOCTH 3JIEKTPOOOOPYIOBaHUS, MPOSBIAIOMICHCS B BHAE AYTOBOrO MpooOos

(UCKpeHus).
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bompmmaCcTBO  V3/III  MCMONB3YyIOT CXOKHE TPUHIMIBI  OOHAPYKCHUS
II0’KapOOIIaCHOTO MCKPEHMS B CETHU. YCTPOMCTBO aHAJIU3UPYET COBOKYIIHOCTh
IapaMeTpOB TOKAa WM HAIPSIKEHUS CETH, XapAKTEPHBIX ISl WCKPEHUSA: BEJIMYUHY,
dbopMy, MOISIPHOCTH, MPOJIOJKAUTEILHOCTh U TEMIT CJICIOBAHUSI CKAYKOB. DTH CKAYKU
U JaroT uHdopmalmo, oopadaTbiBaeMyr0 MOJyJIEM 00pabOTKM CUTHAJIOB B COCTaBe
Y3I1. BennurHa MmoJiy4eHHOrO CHrHaja CPaBHMBAETCS C 33JaHHBIM 3HAUEHUEM H
IIPU KAKJIOM IPEBBIIEHUH JTOI0 3HAYEHUs IOJACTCS HUMIYJIBC PETUCTPUPYEMBIN
HakonuTeneM. [Ipu JOCTHKEHMM B HAKOMMUTEJE YCTAHOBIICHHOTO YHMCIIA UMITYJIbCOB
3aIaHHOTO YPOBHSI MOAPsA (HOPMHUPYETCS CUTHAI, OTKJIIOYAIONIMN 3alUIIAeMYIO
JIMHUIO.

Baxnoit xapakrepuctukoir Y3/III, sBaseTcs NOMEXO03alUILIEHHOCTb, T.€.
OTCYTCTBHE HEXENATeNbHBIX (JOXKHBIX) cpabaThblBaHU TMpU BKJIOYEHUHU B
3aIIUIIAEMYIO LIETb PA3IMYHBIX AIEKTPONPUOOPOB, HATPUMED, MbUIECOCA, UCTOUHUKA
MATAaHUS C DJJEKTPOHHOM KOMMYTAallME€H, JBUTaTellsi KOHACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJISTOPOB (TUPUCTOPHOIO THUIA) CUJIBI CBETA, (IyOPECIEHTHBIX U
TaJIOTEHOBBIX JIaMII, a TaKXK€ «HOPMAJIbHO MCKPAIIUX» PYUHBIX 3IEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEJSIMU KOJUIEKTOPHOI'O THUIIA UCKPEHHE B KOTOPBIX SBIIAECTCS
JOMYCTUMBIM, HAIIPUMEP APEIb.

CToUT OTMETUTBH, YTO OTAENIbHBIE AIEKTPUUYECKUE YCTPOMCTBA CaMU MOTYT
reHepUPOBaTh BBICOKOYACTOTHBIE M CPEIHEYACTOTHBIE IOMEXH, KOTOpble OyIyT
pacno3HaBatbest Y3l kak wucTOYHMK ucKpeHus. Hampumep, TUpUCTOpHBIE
perynsTopbl ¢ (a3oBBIM yIpaBiICHUEM 0€3 MOMEXOMOAABISIIONUX (UIBTPOB;
pa3IM4YHbIE YCTPOWCTBA, TEHEPUPYIOIINE BBICOKOYACTOTHBIE MMOMEXH IMOBBIIIEHHOIO
YPOBHSI, CYHIECTBEHHO MPEBBIIIAIOIIME HOPMBI Ha noMexosmuccuto. [lpu Hamnuum
NEPEUUCICHHBIX YCTPONCTB, MNPUXOAUTCS JUOO OTKA3bIBATHCS OT TNPUMEHEHUS
VY311, yBenuumBasi puCKM BO3TOpaHHil OT UCKpeHHs, b0 oTkiarovars Y3II Ha
BpEMsI HCIOJIb30BAHUs YCTPOUCTB, SBIAIOIIMXCS T€HEPATOPaMU BBICOKOYACTOTHBIX U
CpPEAHEYaCTOTHBIX IMOMEX.

OcHoBHbIMM XapakTtepuctukamu Y311 aBisitoTcs:

- HOMUHAQJIBHBIM TOK — MaKCHMaJIbHbIH TOK mpu kotopoMm Y3/IIT crmocoOHO
JUINTEIbHO paloTaTth, HE Tepsisi CBOWO paboTocrnocoOHOCTh. B ocHOBHOM

BBIIMYCKAIOTCS B MSITH MOAU(UKALNAX, B 3aBUCUMOCTH OT HOMUHAJIBHOTO TOKa: 16,
25,32,40, 63A;
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- HOMUHAJIBHOE HaNpsKEHHE — HanpspDKeHue ceTu npu kKotopom Y3II
CIOCOOHO ITUTENHHO Pab0TaTh, HE TEPSISI CBOIO paOOTOCIIOCOOHOCTS;

- YCJHOBHBIM TOK KOPOTKOTO 3aMbIKaHUSI — TOK KOTOPBIM KPaTKOBPEMEHHO
MoxeT Belaepkath Y3JII 10 MomeHTa moka HE cpaboTaeT aBTOMATUYECKHI

BBIKJIFOYATCIIb, YCTaHOBHCHHBIﬁ AJIA 3alIUThI OCIIK OT KOPOTKOI'O 3aMBIKAHUAA.

Y3£63-1 /4
. /2308~ 50—

Inc1 6 KA

. -

1 — uzroToBUTENB; 2 — MOJIETH; 3 — HOMUHAIBHOE HAMPSDKEHUE; 4 — 4acTOTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCJIIOBHBIN TOK KOPOTKOTO 3aMbIKaHUS; 7 — CXeMa MOAKIIOUEHUS; 8 — CXeMa WHIUKALUI
COCTOSIHUS TIPUOOpa

Pucynoxk 9. I[Ipumep mapkupoBku Y3JII1

Boe16op Y3/IIT mpon3BoauTCs IO CIAEAYIOIIUM KPUTEPHSIM:

- 10 HOMUHAJIbHOMY HanpsbkeHuto. HomunansHoe Hanpsixenue Y311 nomkHO
ObITH 0OJIbLIE JIMOO PABHO HOMUHAJIBHOMY HAIPSKEHUIO 3alIMIIAEMON UM 1EIH;

- MO0 HOMHUHaJIbHOMY TOKy. Y3JIII He 3ammmaer sJIEeKTPUYECKYH0 CETh
OT TEPErpy3Kh M TOKOB KOpPOTKOro 3ambikaHus. [losromy mepen Y3AII momxen
CTOATH ABTOMATHYECKUN BBIKJIIOYATEIb WM JPYroi anmmapar ¢ (yHKIMEH 3ailuThl
OT CBEPXTOKa MO TOKY KOTOPOTO HEOOXOIUMO BRIOMpaTh HOMUHANBHBINA TOK Y 3JII1.
I[Ipu »stoM HomuHanbHBIN TOK Y3/II nomkeH ObITH OoJblIe JTUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOIO JI0 HETO ammnapara 3aluiuThl (aBTOMAaTUYECKOIrO
BBIKJTFOUATENS WIIM JIPYTOro anmnapara ¢ GyHKIMeH 3alIiuThl OT CBEPXTOKA).

Taxoxe npu Be16ope Y311 criegyer oOpaTuTh BHUMaHUE HA HaTU4KUE (PYHKIUU

IPOBEPKH pabOTOCTIOCOOHOCTH yCTpOiCTBAa. HeKOTOphle MPOM3BOAUTENN OCHAIIAIOT
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V31T kHONIKOW MPOBEPKH, OTAEIbHBIE POU3BOJUTEIN B KOMIUIEKTE C YCTPOMCTBOM
IIOCTaBJAKOT CPEACTBO KOHTPOJIA B BHUAE ABTOHOMHOW BWJIKM, IIO3BOJIIOLIEH
UMUTHPOBATh MCKPOBBIE paspsiibl, U TakuM oOOpa3oM OCYUIECTBIIATH KOHTPOJIb
(YHKIIMOHUPOBAHMS W3JEIUS U OIpPENEICHUE 30Hbl €ro JEHCTBUS, UTO SIBIIAETCA

HCCOMHCHHBLIM ITPECUMYIICCTBOM TAKHUX allllapaTOB.

Pucynox 10.ITpumep Y3/II1 B kOMILIEKTE CO CPEICTBOM KOHTPOJISI 30HBI
(bYHKIIMOHUPOBAHHUS

VYcranoka Y3/III B rpynmoBbIX CETSAX MUTAHUS CUCTEM MPOTHUBOMONKAPHOMU
3al0UTBl U B JJIEKTPOYCTAHOBKAX MEIULHMHCKOTO HA3HAYEHUS, MOIAACPKUBAIOIINX
KU3ZHEIEITeIIbHOCTh OOJBHBIX, HE JOMMYCKAETCS.

VY3AII sgaBnsiercs emie OJHUM BHUJOM 3allUMThl JJIEKTPUUECKUX LIETEH.
OHo He 3ameHsieT co00#l Ipyrue anmnaparsl 3alUThl U HE OTMEHSIET HEOOXOUMOCTH
MIPUMEHEHUS B BJIEKTPUUYECKUX LIETSAX aBTOMATUYECKUX BBIKIIOYATENICH U YCTPOUCTB
3aIIUTHOTO OTKIIOUYEeHUS UG (HepeHIIMaTBFHOTO TOKA.

VY3AII pexoMeHmyeTcss yCTaHABIMBATH B OTHAEJIbHBIX TPYIIOBBIX JHUHUAX
MATAHUS OCBEIIECHUS W IITENCENbHBIX PO3ETOK IOCJIE APYTUX amnnapaToB 3alllUAThI
(AB, YAT).

Ycranoska Y3/II1 3anpeniaercst B IMHUSAX CUCTEM MPOTUBOIIOKAPHOMN 3AIUTHI,
a TaKXKe DJICKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOXKET IMPUBECTH K OMACHBIM
MOCIICICTBUAM: CO3JAHUIKD HEMOCPEACTBEHHOW Yrpo3bl Il JKM3HHU  JIKOJIEH,

BO3HUKHOBCHHUIO B3PBIBOB, ITOKApPOB U T.I.
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YcrpoiicTBa 3alUThHI OT nepeHanpsixeHus cetu (Y3II)

[lepenaapl HAMPSKEHUS B AJIEKTPUYECKON CETH SBIISIOTCS OJHON U3 OCHOBHBIX
IPUYUH BBIXOJIAa U3 CTPOS 3AJIEKTPUUYECKUX MPUOOPOB, MPUBOIALIUX B OTACIBHBIX
ciydasx K moxkapy. OcoOeHHO OCTpO BOINPOC 3allUThl  BIEKTPONPHOOPOB
OT TMEpErNajioB HAMpPSIKEHUSI CTOUT B KUJIBIX MHOTOKBAPTHUPHBIX JOMax CTapoi
MOCTPOMKH, a TaK K€ YACTHBIX >KWJIBIX JIOMaxX MOJKIIIOUEHHBIX K CTapbhiM JIMHUSIM
AJIEKTpoIiepeaay.

VYCeTpolcTBO 3alIUThl OT MEPEHANPSHKEHUS WIM pejieé HANPSKEHUS — 3TO
anmapar  3allluTbl, OCYIIECTBISIOMINI  HENPEPBIBHBI  KOHTPOJIb  BEJIUYUHBI
HAIPSOKCHUST TUTAIONMICH CETH C IENbl0 OOCCICUYCHHsS] OTKIIOYCHUS HArpy3Kd B

CJIydac BbIXOAa 3HAYCHUA HAIIPSAKCHUA 34 YCTAaHOBJICHHBIC IIPUICIIBI.

Pucynoxk 11. [Ipumeps! yCTpONCTB 3aIUUTHI OT IEPEHANPSHKEHUS Pa3IMYHbIX
ITPOU3BOIUTEIIEN

Hasznauenne VY311 3akmiouaercs B 3aluTe  DJIEKTPOOOOPYAOBAHUS
OT TIEpEINaa 0B HAIPSIKEHUS] CETH KOTOPbIE MOTYT BO3HHMKHYTh B CIIEJICTBUE
pa3nnyHbIX (PaKTOPOB TAKUX KaK OOPBIB HYJIS, epekoc (a3 u T.1.

Kak mpaBuno, Y3II cocTouT M3 ABYX OCHOBHBIX OJIOKOB: H3MEPHUTEIHLHOTO
Y UCIIOJIHUTEIIBHOTO.

IIpu momaue nHa VY]/III HanpsokeHHs W3MEPUTEIbHBIM OJIOK OmpeaesseT
€ro BeauuyuHy. Eciau M3MepeHHOe 3HaueHHE HAIpPSKEHHS 3JEKTPOCETH HE BBIXOAUT

3a YCTaHOBHGHHBIﬁ B HaCTpOﬁKaX JAuaria3oH 3HAYCHUH I/ISMepI/ITeJILHLIﬁ 010K nmoagacTt
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CUTHaJl Ha WCIIOJHUTENbHBIA OJIOK (pere) KOTOpBIM 3aMbIKaeT CHUJIOBOM KOHTAKT,
BKJIIOYasi TEM CaMbIM Harpy3Ky B CETb.

Takum o0pazom, Y/III ocymecTBiasieT HEMPEPBIBHBIA KOHTPOJIb HAIPSHKEHUS
IEKTPOCETU. B cilydae CHM)KEHMsI HaIpsDKEHHMsT HMXKE YCTAHOBJIEHHOIO IIOpOTa
WM [TOBBIILIEHUS BBIILE YCTAHOBJIEHHOTO B HACTPOMKAaX MOPOTa U3MEPHUTENIBHBIN 010K
MTHOBEHHO TIOJJa€T CHUTHAJl Ha WCIOJHUTENbHBIA MEXaHNU3M (pese) KOTOpBIH
OTKJIIOYAET JJIEKTPOYCTAHOBKY OT ceTh. [locime BOCCTaHOBIIEHHMS 3HA4YCHUs
HanpsDKEHUsT 10 JOMYCTHMMOTO  3HAYEHHWs, M3MEPUTENbHBIM  OJOK  depes
YCTAHOBJICHHYIO B HACTPOMKAax  BBIAEPKKY  BpPEMEHM  IIOJAET  CHUTHAI
Ha UCIIOJIHUTEIIbHBIM MEXaHU3M, KOTOPBI BHOBb BKJIFOYAET HArPy3Ky.

Cy1iecTBYIOT CIIEIYIOIIUE TUIIBI PEJIE HAPSKECHUMN:

-110 TUITY 3JEKTPOCETH: 0 HO(ha3HbIE U TpeX(a3HbIe;

-110 coCcO0y YCTAaHOBKHM: CTallMOHApHbIE U nepeHocHble. [Ipu ycranoske Y311
BO BBOJIHOM D3JICKTPOIIMTKE OOECIEYMBACTCS 3allliTa BCEHl 3JIEKTPOCETH U BCEX
AJIEKTPONIPUOOPOB, MOAKIIOYeHHBIX K Hel. [lepenocupie Y3II nmpuMeHsroTcs, Koraa
€ro yCTaHOBKAa B NIUTKE 3aTpyJHEHA WJIM HEOOXOAUMO OOECIeYUTh OCOObIC
HACTPOWKH MO HAIPSKEHUIO CETU ISl KOHKPETHOTO 3JIEKTPOOOOPYAOBAHMUS.

B nacTosiniee BpeMs CyHIECTBYIOT YCTPOMCTBA 3aLIUTHI OT MEPEHANPSIKEHUS C
KOMOMHHMPOBAaHHOW 3alllUTON, TaK Ha3blBa€MbIE BOJIbT-AaMIIEPHBIE pele, KOTOphIE
KOHTPOJIMPYIOT KPOME HAIIPSDKEHHS CETH, €II€ U TOK B CETH, 3AIIMINAS TEM CaMbIM
CeTh, KaK OT NEPENagoB HANPSKEHUSA, TAK U OT NEPErPY3KH, T.C. TOINOIHUTEIBHO
BBITIOJHSACT (PYHKIIUIO OTPAHUYUTENS] MOUTHOCTH.

Heo6xoammo 3HaTh, 4TO BOJBT-AMIIEPHOE pejie HE 00eCeunBaeT 3alUTy CEeTH
OT KOpPOTKOTO 3aMbIKaHUS M HE MOXET 3aMEHUTh CcOOOH aBTOMAaTUYECKUU
BBIKJIFOYATENb.

Baxwnoi1 xapakrepuctukoit Y311 sBiseTcss HOMMHAIBHBIN TOK.

HomunanpHbi TOK — 3TO TOK, KOTOphId Y3II cocoGHO mpormyckath uepe3
ceOssi B TEYEHHE JJIUTEIBHOTO BpPEMEHH COXpaHssi TMpH 3TOM  CBOIO
paboTtocrnoco6HOCTh. CTaHIapTHBIMH, HauboJiee PACIPOCTPAHEHHBIMU 3HAYEHUSIMU
HoMmuHaJbHOTO ToKa Y 3II apistorcs: 10; 16; 25; 32; 40; 50; 63 A.

Homunansheiii Tok Y3II onpenensercss mo CyMMapHOMY TOKY Harpy3Kd WU
MOIIIHOCTHU BCEX AIEKTPOMPUOOPOB, MOJKIIOUAEMBIX B 3aIIUIIIAEMYIO CETh.

[TonyunB paccuntaHHoe 3Ha4YeHHE TOKa, BbiOWpaem Y3II ¢ Ommwkaimmm

OOIBIINM CTaHJapTHBIM 3HAYCHUCM HOMHWHAJIBHOI'O TOKa.
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Heobxoaumo yuuthiBath, yto Y3II HEe 3amumiaer 3J€KTPOCETh OT TOKOB
Neperpy3kl U TOKa KOPOTKOTO 3aMblKaHHs, mo3tomy camo Y3II momkHO OBITH
3alMIIEHO OT HUX YCTAHOBJIEHHBIM IIOCJEJOBATEIbHO C HUM aBTOMAaTUYECKHUM
BeIKTIOUareneM. [loaromy HomuHanbHbINH TOK Y311 HEOOXOAMMO MPUHUMATH UCXOJIS
Y3 HOMHUHAJIBHOIO TOKAa aBTOMATHYECKOTO BBIKIOYATENA. [Ipy 3TOM HOMUHAIBHBIN
ToKk Y3II nomkeH ObITH OOJBIIE WM paBEH HOMUHAIBLHOMY TOKY YCTAHOBJIEHHOTO
JI0 HErO aBTOMAaTUYECKOTO BBIKIIFOUATEIIS.

VY3II MmoryT UMeTh HECKOJILKO HACTPOEK:

- ycraHoBKa mopora cpabarteiBanus Y3II 1mo MakcuMaabHOMY 3HAYCHUIO
HanpspkeHuss (Umax) - ycTaHaBIMBA€T MAKCHUMAJIbHO JIOIYCTUMOE 3HA4YCHHE
HaIPSDKEHUS! 3JIEKTPOCETH, MPEBBILIEHUE KOTOPOrO MPUBEAET K OTKIIOYEHUIO
Harpys3Ku;

- ycTaHOBKa mopora cpabarbiBanus Y3II mo MHUHMMaJIbHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MHUHUMAJIBHO JONMYyCTUMOE 3HAYCHHUE
HaIIPSDKEHUST 3JIEKTPOCETH, CHIDKEHUE HANpsDKEHHST HIDKE JAHHOTO 3HAYEHHUS
INPUBEAET K OTKIFOYEHHUIO HAIPY3KH;

- YCTAHOBKA BPEMEHM 3aJ€p>KKM BKIIIOYEHHS — Bpems, uepe3 kortopoe Y3II,
IIOCJIE OTKJIFOUEHUSI Harpy3Ku, TOBTOPHO €€ BKJIFOUUT ITPU BOCCTAHOBIIEHUH 3HAUYCHHUSI
HalpsDKEHUS CETH B YCTAHOBJIEHHBIX Npeaenax. Bpems 3aepKKyd BKIFOUECHUS

AIEKTPONPUOOPOB BEIOMPAETCSA B COOTBETCTBUU C PYKOBOJICTBOM IO SKCIUTYaTallUU.
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BEJIHNYeHHA TICTAEE e
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Brixmogarens gorTpOIA
MAKCHMAJIEHOIO HANPAHeHAH.

Tpexpaspagaent
Brurmouarens xoaTpOaa HHIHKATOP.

MHHHMAJIBRHOID HAIPAMCHHA.

Tekn|c) Umin(B) Umax(B)
Perynarop samepmrm
BpeMeHH aBTOMATHIECKOTo 6 230

Perynarop makcmmansHoro

HATTpAXAeHHA OTHJIEIe A,
BEJIOMEHHAA IIOCTEe ABAPHH. 220

PEI'_YJ'IHTDP MHHHMAJIEHOLIO
HATTpAXReHHA OTHJINDTeHHA.

Krener nogemoaenna
HAarpy3KH

Pucynok 12. [Ipumep MapKHUpOBKH yCTPOICTBA 3aIUTHI OT MEpEHANPSHKEHUS (pere
HaIPSHKEHUS)
KonuuecTBo u crmocoOsl HACTPOMKH MOTYT OBITh Pa3IMYHbI I Pa3HbIX THUIIOB

V3II. O6wiuno, HacTpoiika Y3II ocymiecTBaseTcss ¢ IOMOIIBIO ITOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHEHHE ammapaTtoB 3alllUThl AJIEKTPUUECKOM CETH MO OTKIIOYaroNIei
CIIOCOOHOCTH

PaccmoTpum pasnuily B paboTe W BO3MOMXHOCTSIX OTKIIOUCHUS Pa3TAIHBIX
anraparoB 3allUThl JJIEKTPUYECKHX Liened. B HacTosmiee Bpems, €CThb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIIUTHI AJEKTPUUECKUX CETEH, T.€. COBMEILAIOIINX B
cebe HEeCKOJBKO 3alUTHBRIX (PYHKIUH. 31€Ch MBI PaCCMOTPUM HE KOMOWHHUPOBAHHBIC
anmaparthl 3allUThI, BHITTOTHSIONTNE TOIBKO OJHY (DYHKIIHIO.

[IpyunHamMu MOXKapoB OT 3JIEKTPOYCTAHOBOK MOTYT SIBIATHCS: KOPOTKOE
3aMbIKaHUE, Teperpy3ka, TOKHM  YT€UKH, JyroBble MpoOou  (MCKpeHue),
NIEpEHAIPSKEHUE.

JIns  3aluThl  DJIEKTPUYECKUX CETeW, B HACTOSAIIEEe BpeMsl, SBISIOTCS
oOs3aTenpbHBIME K TpuMeHeHnio AB u V]/IT. Otu anmapatsl 3apeKOMEHI0BaIHN ce0s
KaKk HajgexkHble ©  A(PQPEKTHBHBIE CPEACTBA  MPEJOTBPAIICHUS  IOXKAPOB
OT 3JIEKTPOYCTaHOBOK.

AB 3ammmiaer 53JIEKTPUYECKYIO CEThb OT TOKOB KOPOTKOIO 3aMbIKAHUS

¥ TIEPETPY30K dIEKTPUIECKON CETH.
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VAT 3ammmaer dJIEKTPUYECKYK0 CeTb OT II0XKAapoB B pPE3ysbTaTe
BO3HUKHOBEHUS TOKOB YTEUKHU.

CrenyeT OTMETHUTB, UTO B HACTOSILIEE BPEMS 3aLIUTy OT MHOTMX HEraTUBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3TOpaHUE B  JJIEKTPUYECKUX  CETAX, BMeECTE
¢ npumeHeHueM AB u Y/IT, oTuactu pemiaroT opraHu3alluOHHBIMUA MEPOIIPUATHUSIMU,
MIPOM3BOJVMMBIMU HA 3TAIe MPOSCKTUPOBAHUS IEKTPUUECKUX CETEU, TPU UX MOHTAKE
U TIpH SKCIUTyaTanuu. VMcrnonp3yroTest Takue Mephbl, Kak 3a3eMIJICHUE, YKIaIKa Ka0es
B KOopoOa, YBEIMYEHUE PACCTOSHUA MEXKIY [MPOBOJHUKAMHU, TPUMEHEHUE
CHELHUATBHBIX COCUHUTEIBHBIX YCTPOUCTB (KJIIEMMHBIX KOPOOOK W 1ip.) U T.A. s
3alUTBl OT MEPErpy30K IPOU3BOIAT IMPABUIBHBINA pPACUET DBJIEKTPUUECKUX CETEU
Y HArPy3KH.

Opnnaxo AB u YT u3HauansHO He ObUIM MIpeIHA3HAYEHBI JIsl pacliO3HABaHUS
VCKPEHUS U OTKJIIOYEHHUS LEU B CIydae ero nospieHus. Mckpenne He pacnio3HaeTcst
AB wmm YT, N0CKONBKY NPU UCKPEHUHU HE MPOUCXOJIUT HU YBEJIMYEHUE CPEIHETO
3HAYEHUs TOKA B LEIU, HU €r0 yTeUKa Ha 3€MIIIO.

IIpr mnocienoBaTtelbHOM HMCKPEHUM IIOJHOE CONPOTUBICHHE  «IUIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KU U ACPKUT ITOT TOK HUKE MOPOTra OTKIIOUECHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIUUTHI OT HETaTUBHOI'O JIEMCTBUS BBICOKOTO
3HaUYE€HMUsI TOKa He cpabaTbiBatoT. [lpu mapamiensHOM HCKpeHUH Mexay (azoit
U HEUTpaJbHBIM IPOBOAOM TOK OIPAHUYEH IMIOJHBIM CONPOTUBICHUEM LIENH
u cpabateiBanue AB u YT 3aBuUCHT OT CTeneHU HUCKPEHUS, OJHAKO B MOJTHOU MEpe
HE rapaHTUPYEeTCs.

COOTBETCTBEHHO, PEIICHHUE 3aJa4l PACIO3HABAHUS HCKPEHUS U O0O0eCreUeHUs
3alllMThl OT TIOKapOB, BBI3BAHHBIX HCKPEHHUEM, JOJDKHO OOECredYMBATHCS HOBBIM
TUIIOM YCTPOMCTB, (PYHKIIMOHAIBHO M TEXHUYECKH OPHUEHTUPOBAHHBIMM HA TaKYIO
3amauay. Takum ycrporictBoMm siBisiercst Y 3/111.

V3AII 3amuniaer 3JIeKTPUYECKYH0 CeTh OT IO0XKapOONAacCHOIO MPOSIBICHUS
JIyTOBOTO TIPO00s (MCKpEHUS).

Eme oagnum  ¢akropoM, KOTOpBII MOXET TMPUBECTH K  MOXKapy
OT BJIEKTPOYCTAHOBOK, SBIISIIOTCA KOJIOAHUSI HAIPSKEHUS SJICKTPUUYECKON CeTH.
[Iprdem, OMMaCHOCTh MOXKET HECTH KaK MOBBIIICHHOE HAMPSKECHUE, TAK U IIOHUKEHUE
HANPSIKCHHUS.

AB, YAT, Y3AII He 3amuImarT 3JeKTPUIECKYIO0 CETh OT OMACHBIX KOJIeOaHM

HaIpsHKEHUs CeTH. DTy 3a1a4y BeinoiHser Y 311.
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VY311 3amumaeT 3JeKTPUUECKYI0 CeTh OT KOJeOaHWW HampsDKEeHUs, KOTOpbIe

MOTYT MPUBECTH K BBIXOJLY U3 CTPOSI AJIEKTPOIPUOOPOB M UX BO3TOPAHHMIO.

q)yHKIII/IOHaJ'IbeIe BO3MOKHOCTH amnmapatToB 3alllUTHhI 3JIEKTPHYCCKHX

ceTei.

Tabmnuma 2

(DYHKHI/IOHEIJ'IBHBIG BO3MOJKHOCTH allllapaToB 3alIUThI 3JICKTPUICCKUX cerTent

Annapar 3a1MThI

Yerpoiicrso YcrpoiicTBo
ABapuiiHbIi . YCTpoiicTBO 3aMTHI |  3aIMHTHI OT P
M ABTOMaTHYeCKUH 3alMTHI OT
P auddepeHUAIBHOTO AYroBOro
BBIKJII0YaTe b (AB) nepeHanpsKeHnus
Toka (YAT) npoodost (v3I)
(Y3AII)
He
Kopotkoe OobecneunBaer He oGecnieunBaer He obecnieunBaet
3aMBIKaHUE 3aIMT 3aIuT obecneuuBact 3aIuT
y y 3aLUATY y
He
OobecneunBaer He oGecnieunBaer He obecnieunBaet
[Teperpy3ka - — obecrniednBaeT —
y Y 3alUTY Y
He
He oGecnieunBaer Oo6ecneunBaer He oGecnieunBaer
VYTeuka Toka — AT o0ecrnieurBaeT —
y IUTYy sammTy y
JyroBoii
po0oii He oGecnieunBaer He oGecnieunBaer OoecneunBae | He obecnieunBaer
ocJe0Bare 3aIUTy 3aIuUTy T 3aIUTY 3aIuUTy
JIbHBIN
He B nosiHOM Mepe
JlyroBoii o0ecrieynBaeT 3alIuTy.
npoOoit MosxeT cpaboTaTh He oGecneunBaer O6ecneunBae | He oOecnieunBaer
napauIeIbHBI CJIMIIIKOM TI03/THO 3aIUTy T 3alIUTY 3aIUTy
71 (Tpu orpaHUYEHHOM
toke K3)
He B nonnoii mepe He B nomnnoii mepe
o oOecrieurBaeT 3amiuTy. oOecrieunBaeT
Jyrosoi
poGoit Mosxer cpaboTath 3aL1UTY. OoecneunBae | He oOecnieunBaer
A 3EMULEO CJIMIIKOM TI03/IHO Mosxet He cpaboTaTh T 3alUTY 3aIuUTy
(Ipu orpaHMYEHHOM (Ip¥ UMITYIIBCHOM
toke K3) XapaKTepe UCKPEHU)
He
[Tepenaap He oGecmieunBaer He oOecrieunBaer Oo0ecrieyuBaer
HarpsaKCHUsA 3aluT 3alIuT obecneunBact 3alIUT
Y y y sammTy y

N3 Tabmuibl 2 BUAHO, YTO HU OJMH M3 allllapaToOB 3allUThl HE 3alUIIAET

QJICKTPHUICCKYIO CETh OT BCCX BO3MOKHBIX aBapHﬁHbIX PEKHUMOB. I[J'I?I oOecrneyeHus
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MaKCHMaJbHOW 3alllUThl 3JEKTPHUUECKONM CEeTH I1eJIeCO00pa3HO  HCIOJIb30BATh
anmapaTel  3allMThl, paboTaromme Ha OOHAapyKEHHE pa3HbIX IPU3HAKOB
HEUCIIPAaBHOCTH JIEKTPUYECKON CETH.

[Tpumenenue Y3/III u Y3II He oTMeHsIeT HEOOXOAMMOCTH UCTONb30BaHus AB
n YIT.

Takum oOpa3om, eciu paccMOTPETbh BapUaHT HCIIOJIB30BAHUS BCEX BHUIOB
3aIUTHI 3JEKTPUUECKON CETU OTIAEIbHBIMH YCTPONUCTBAMHU (BBINOJHSAIOMIKUMHU TOJBKO
OJIHYy (PYHKIIMIO), TO HEOOXOAMMO YCTaHOBUTBH YETHIPE Pa3HBbIX ammapara 3alUThl:
AB, YAT, Y3111, Y3II.

B nacTosiee BpeMs pacnpocTpaHeHbl KOMOMHUPOBAHHBIE alllapaThl 3aIUThI,
KOTOpbIE OOBEOUHSIOT B OJHOM KOpPIIyCE€ HECKOJIbKO YycTpoicTB. Hampumep,
nuddepeHranbHble aBTOMAThI, KOTOPhIe OOBEAUHAIOT (PYHKIMU aBTOMAaTHYECKOTO
BBIKJIFOUATEIS " yCTPOMCTBA 3aIUATHI T depeHInaIbHOTO TOKA.
KoMOuHupOBaHHBIE YCTpPOWCTBA MO3BOJISIOT ONTUMHU3HPOBATH M YHNPOCTHUTH
IIPOCKTUPOBAHUE U MOHTAX DJIEKTPUYECKUX IIUTKOB.

TepMOUHAMKATOPDI

Onnoi u3 Haunbosee pPacpOCTPAHEHHBIX MIPUYYH II0YXKAapOB
OT DJJIEKTPOYCTAHOBOK SABJISIETCA MEPETPEB KOHTAKTHBIX COCAWHEHUM W JPYTUX
aneMeHToB. [lokapoomacHple  pPEXWUMBI  BO3HUKAIOT  BCIEJACTBHE  OOJBIIOTO
MIEPEXOTHOTO COMPOTUBIICHHUS, a TAKKE MEPETPY30K.

TepMOUHAMKATOPHBIE MaTEpPUANIBl NPEAHA3HAYCHBI JUIi BU3YaJIbHOTO WU
dboTorpauyeckoro KOHTPOJIS M HU3MEPEHHs] TEeMIlepaTyphbl, T.€. pPe3yibTaThl
M3MEPEHUN MOYKHO MPEICTABUTH B BU3YATU3UPOBAHHOM BHJIE.

I[Ipy [moCTMXKEHMM MAaKCHMaJIbHOM TEMIEPATypbl TEPMOUHIAUKATOPHBIN
MaTepHua pacIuIaBisIeTCs] 1 HEOOPATUMO MEHSIET CBOM IIBET.

TepMoUHIUKATOPBI MOKHO HCIIOJIB30BaTh KaK JIOKa3aTelbcTBO  (hakTa
JOCTHXKCHUS ONPEACICHHOW MAaKCUMaJbHOM TEMIIEPATYPBl, T.K. PE3YJIbTATHI
U3MEPEHUSI SIBISIOTCA HEOOPAaTUMbBIMHU.

Mertoxn wW3MepeHUsT TeMOepaTypbl € TOMOIIBKD  TEPMOMHIMKATOPHBIX
MAaTEPUAIOB OTJIIMYAETCS MPOCTOTOM, ASKOHOMUYHOCTHIO, MAJIOW TPYIAOE€MKOCThIO,
BO3MOKHOCTBIO OMEPATHUBHOTO TOJYYCHHUS JOCTATOYHO TIOJHOM WH(OpMAIHH
0 TEIUIOBOM PEKUME 3IEMEHTOB JIEKTPOOOOPYIOBAHUS.

TepMOUHAMKATOPHI MMEIOT HECKOJIBKO HCIOJHEHUNW: TEPMOWHIAUKATOPHBIE
HAKJICWKU U TEPMOUHIUKATOPHBIEC KPACKH.
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KoHTpacTHOCTh 1IBETOBOrO mnepexoia OOecreyrBaeT JIErKOe paclio3HaBaHUE
aBAPUMHOIO MEPErPEBA.

TepMOMHAUMKATOPBI COXPAaHSAOT CBOW LBET M MapKUPOBKY Ha MPOTSKEHUHU
BCEI0 CPOKA CITYXkOBbI.

TepMouHIUKATOPHBIE  HAKJICWKH  TPEACTABISIOT  COOOM  IMOJJIOKKY
Ha CAMOKJIESIIENCS OCHOBE C HAHECEHHBIM TEPMOMHIUKATOPHBIM ITOKPBITHEM.
MarepuanoM MOJJI0KKHA MOTYT OBITh Oymara, ¢oyibra WIM TOJMMEpHas IUICHKA.
Jna npenoxpaHeHuss TEPMOWHAMKATOPHOIO IIOKPBITHS OT BHEIIHUX BO3IECUCTBUU
TMOBEPXHOCTD U3/IEJIUS MMOKPBIBAIOT 3AIIUTHOM IIEHKOM.

[Ipu mocTukeHWW 3aJaHHOW TeMmepaTypbl MHANKATOP HEOOpAaTHMO MEHSET
CBOM IIBET.

TepMouHIUKATOPHBIE HAKJIECHKH MOTYT OBITH Pa3IMYHOTO pasMepa u (OpPMEI,
B 3aBUCUMOCTHM OT 33J]a4yl MUMETh pPa3HbId MOpOr cpabaThiBaHMs, UMETh HECKOJIbKO
TEPMOUYYBCTBUTEILHBIX METOK C PA3HBIM IIPEIEIIOM CpadaThIBAaHUS.

TepMoUHIMKATOPHBIE HAKIEHKHA MOTYT OBITh OJTHONO3UIIMOHHBIMH, T.€. UMEIOT
OJIHY HMHAVKAIMOHHYI0 METKY W MHOTOINO3UIMOHHBIMU — HMMEIOIIHE HECKOJIBKO
WHJIUKAIIMOHHBIX METOK, HACTPOSHHBIX Ha pa3HbIE TEMIIEPATYPHI.
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Pucynok 13. [Ipumepsl TEpMOMHINKATOPHBIX HAKJIEEK PAa3TUYHBIX TPOU3BOIUTENCH

[IpruMeHeHne OQHOMO3WLIMOHHBIX TEPMOMHIWKATOPHBIX HAKJIEEK IO3BOJISET
KOHTPOJIMPOBATh MAaKCUMAJIbHYIO TEMIIEPATypPy Ha 3JIEMEHTE AJIEKTPOOOOPY10BaAHHUS.
[IpumeHeHne MHOTOMO3UIMOHHBIX TEPMOWHAUKATOPHBIX HAKJIEEK MO3BOJIET
ONIPENETATD TeMIneparypy AJIEMEHTA 3IIEKTPOOOOPYIOBAHHUS Kak
cpeaHeapuMETHIECKOE MEXK/Ty MOCJIEIHEH METKON, M3MEHUBIIICH LIBET, M MEPBOM —

HE U3MEHUBIIEN.
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TepMOMHIMKATOPHBIE KPAacKd, B OTJIMYUE OT TEPMOUHIMKATOPHBIX HAKIIEEK,
MOKHO HAHECTHM Ha TOBEPXHOCTU WM JJIEMEHTHI  3IIEKTPOOOOPYI0BaHMUS,
HEJOCTYIIHbIE  JUIsI yCTAHOBKM TEPMOMHIMKATOPHBIX  HAKJIEEK, HaIlpuUMeEp,
OpU CIIOKHOM KOH(UIypanuu WIM OrPaHUYEHHOM IIPOCTPAHCTBE BHYTPHU
IEKTPUYECKUX  IMUTKOB. Kpackm  MOXXKHO  HAHECTM  Ha  IIOBEPXHOCTH
KOHTPOJIMPYEMOT'O 3JieMeHTa 0ojieeé TOHKUM CJOEM, B pe3ylbTaTe Yero BO3pacTaer

CKOPOCTh CpadaThIBaHU.

Pucynox 14. [Ipumep HCHOTHEHUSI TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUIUKATOPBl MPUMEHSAIOTCS JUII  KOHTPOJSL TEIUIOBOIO peXHMa
AJIEMEHTOB 3JIEKTPOYCTAHOBOK.

TepMonHAUKATOPHl NPUMEHSIOTCS JUIsl OOHApY)KEHHS U PETrUCTpaluu
NEPETPEBOB 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHUS WM 3JIEKTPONPOBOAKH, B TEPBYIO
ouepeib, BOJIN3H JIEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COSAMHEHU.

TepMouHIUKATOPBI HE TPEOYIOT CIIEHUATIBEHOTO TEXHUUYECKOTO OOCTYKUBAHMUS.

3amure moANiekKaT  BJIEMEHTHI  3JIEKTPOOOOpPYAOBAaHMS, [JIsi  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU TOKYMEHTAMHU YCTAaHOBJIEHbI HAMOOJBbIIUE JAOMYCTUMBIE
TEMIIepaTypbl HarpeBa, a TaKXKe DJJIEMEHThl 3JEKTPOOOOpYAOBaHUS, IEpPErpeB
KOTOPBIX MOXET MPUBECTH K aBApUM WJIM BO3TOPAHHUIO (HE3aBUCHUMO OT HaJUYMS

TpeOOBAHHUI HOPMATUBHBIX TOKYMEHTOB).
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TCpMOI/IH,Z[I/IKaTOpBI HaHOCIAT Ha 3JICMCHTBI 3JI€KTpOO60py,HOBaHI/IH,

noajcKamue KOHTPOJIIO TCIIJIOBOI'O COCTOAHMS.

Pucynox 15. [Ipumep ucnoap30BaHMs] TEPMOMHIMKATOPHBIX HAKIIEEK JJIs1 KOHTPOJISA
TEMIIEPATYPbl KOHTAKTHBIX COCINHEHUN

[Topor cpabaTbiBaHUSI TEPMOMHAUKATOPOB BBIOMPAETCSA UCXOS U3 TPEOOBaHUM
HOPMAaTUBHO  TEXHUYECKOW  JOKYMEHTAallMd JJii  KOHKPETHOTO  3JIEMEHTa
AJIEKTPOOOOPYNOBaHUS, TEXHUYECKHX XapaKTEePUCTHK M  PEXUMOB  pabOThI
3IIEKTPOOOOPYIOBAHHUS.

Tak Kak TEPMOMHIUKATOPHI HE SIBISIOTCS BOCCTAaHABIMBAEMBIMU H3JICIHAMH,
MOCJie pEerucTpaly MMHU TeperpeBa CpabOoTaBIIME TEPMOMHIUKATOPHI IMOAJIEKAT
3aMEHE Ha HOBBIE.

Heo0x0oauMoO KOHTPONHMPOBATH CPOK HCIOJb30BAHUS TEPMOMHIUKATOPOB.
[lpu ucteyeHUn CpoKa HCIIOJIb30BAHUS, TEPMOMHIUKATOPHI HEOOXOIUMO 3aMEHHTH
Ha HOBBbIE. [locie 3aMeHbI cienaTh OTMETKY B XKypHaJe.

TepMounaukaTopsl SABIISIOTCS HEBOCCTAHABIMBAEMbIMU u
HEPEMOHTOIIPUTOAHBIMU  H3AenusMu  (mokpeiTuamu). llpu  cpabaTeiBaHuu
TEPMOHMHIUKATOPA, €r0 CIEeAyeT YJAINTh U 3aMEHUTh Ha HOBOE U3JIeNue (MIOKPHITHE).
OxpamBaHue TEPMOUHIUKATOPHBIX METOK B Pe3yJIbTaTe BO3ACUCTBUS TEMIIEPATYPHI

HEOOpaTUMO.

Tepmocucremsl
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TepmocucTemsl IpeAHA3HAYEHBI I PAHHETO aBTOMATHYECKOTO OOHAPYKCHUS
MO’KAPOOIIACHBIX CUTYyaIlui, BO3HUKAIOIIMX BCJICACTBUE IIEpErpeBa 3JIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIMHEHUH, MPOBOJIOB, Kabemnel (B T.4. KOHIEBOM
apMaTypbl) W IIMH, SJCKTPUUYECKUX amnmnapaTroB, BBOJHBIX pPaclpeaeTUTEIbHbBIX
mKkagoB, IIUTOB C  BJIEKTPOOOOPYAOBAHUEM, HHOIO  JJIEKTPOOOOPYIOBAHUS
U WX DOJEMEHTOB, TJ€ BO3MOXKHO TIPEBBIIICHWE TEMIEPATypbl O0OPYIOBAHUS
B HEIITATHOM peXuMe pabOThI UITU TIPH MOSBICHUU JeheKTa.

CucreMbl OCYIIECTBISIOT HEMPEPHIBHBIM KOHTPOJIb TEMIIEpaTypbl HarpeBa C
CUTHAJM3aIlMell 0 MPEBBINICHNH YCTAHOBJICHHBIX MIOPOTOB M Tiepeaadelt nHdopMamuu
Ha MyJIbT [EHTPAIM30BAHHOTO HAOIIOICHMSI, T/I€ OCYIIECTBISIETCS IPUEM TPEBOXKHBIX
M3BEIICHU 00 OOHAPYKEHHBIX MEePEerpeBax ¢ JaTYNKOB, OTOOpaKeHHE (MHIUKAIIHS)
COCTOSIHHISI I PETUCTPAIIHSI COOBITHIA.

Tepmocucremamu  MOTYT  OBITH  OOOpPYIOBaHBI  3JIEKTPOYCTAHOBKH,
JUTSE KOTOPBIX HOPMATUBHBIMHU JOKYMEHTAMH YCTaHOBJICHBI HAaOObIIAs JOITYyCTHMAST
TeMIeparypa Harpesa, a  TaKkke DJIEMEHTBI AIIEKTPOOOOPYTOBAHHSI
U OJCKTPOTPOBOAKH, TEPErpPeB KOTOPHIX MOXKET TMPUBECTH K aBapuH WIH

BO3TOPAHHUIO.

Pucynoxk 16. [Ipumep cuctemsl, cocTosIIeN U3 TEPMOAKTUBUPYEMOI
ra30BBIICISIONIEN HAKJIEUKU U CIIEMAIM3UPOBAHHOTIO Ia30BOT0O JaTYUKA

B xauecTBe yCTpOWCTB OOHApYy>KCHUSI TPEBBIMICHUS TEMIIEPATYPhl B Pa3HBIX
CHUCTEMAX MOTYT BBICTYIATh pa3jiMuHble AaT4MKU. Hanpumep, TepMOaKTUBUpPYyEMBbIE
ra3oBBIACISIONIME HAKJICHKH, IPU HArpeBaHUM KOTOPBIX [0 ONPEACICHHOU
TEMIIEpaTyphl BBIJACIACTCS CUTHAJIBHBINA a3, YJAaBIMBAEMbIA CHEHAAIM3UPOBAHHBIM

Ta30BbIM OATYUKOM, IICPCAAOIINM CUTHAJI O ICPErpeBC HAa KOHTPOJIbHO-IIPUCMHOC
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YCTPOMCTBO; OECKOHTaKTHble WH(paKpacHble [MaTYMKH; JATYUKH TEMIEPaTyphl,
yCTaHaBIMBAaECMblE HEIIOCPEACTBEHHO Ha KOHTPOJIMPYEMBIN JJIEMEHT

AIEKTPOOOOPYIOBAHMUS.

O
- o - CMNELMANA3NPOBAHHbIV KOHTPOJIbHO-NPUEMHOE
4 FA30BbIA OATYMK YCTPOWUCTBO

1. Ob6epHwTe HaKNENK BOKPYT KOHTaKTOB
W YCTaHOBWTE ra30BbliA AaT4MK

’mi- !m—ti

70°C 100°C
3. B aBapniAHOM cuTyaumn Haknenka sbigenser
2. [pw HarpeBaHUU MHANKATOPHbIE CWTHANbHBINA ra3, KOTOPbIi PUKCUPYeTCA
MEeTKWn Heoﬁpammo W3MEHAT UBET AaTyMKOM
Iar 1 Iar 2 IIar 3
I"azorenepupyromue IIpu narpeBanum Bbimie 50 B aBapuitHOM  cuTyauuwu, Korja
HakJeilku, pasMenieHHble Ha — 90°C  uHAMKATOpHBIE TeMIepaTypa IOAHMMAETCS  BBILIE
CHJIIOBBIX  KOHTAaKTax, a METKH Heobpatumo 100°C, HaKJIeHKa BBIJCIISICT
TaKXke CMOHTHPOBAHHBIA MEHSIOT CBOU LIBETA CHUTHaJIbHBIN ras, KOTOPBII
ra30BbIM JaT4YHK B (UKCUpyeTcs Ta30BbIM JIaTYUKOM.
3JIEKTPOLLUTKE JlaTuuk mepesaeT CUTHAI TPEBOTH | /

WM OTKJIOYACT ITMTaHUEC

Pucynox 17. [TomaroBas cxema pabOThI CHCTEMBI HEMTPEPHIBHOTO KOHTPOJIS
TEMIIEPATYPbl HA OCHOBE TEPMOAKTUBUPYEMOM T'a30BBIAEISIONICH HAKIICHKI
Y CIIELMATIM3UPOBAHHOIO Ta30BOI0 JaTYMKa

Kpome Toro, TepMocrcTEMBbI MOKHO MCIOJIB30BATh KaK CUCTEMbl MOHUTOPUHTA
MOXKApHON 0€30MaCHOCTH 3JIEKTPOYCTAaHOBOK, 32 CYET PAaHHETO0 OOHAPY>KEHUSI TOUYEK
Ype3MEPHOr0 HarpeBa, 3aJ0JIr0 10 Hayajga TEPMHUYECKON NECTPYKIUU H3OJISALHUU

B MECTax YCTAaHOBKH JAaTYHUKOB.
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Pucynok 18. [Ipumep crucTemMbl MHOTOKaHAJILHOTO 0€CKOHTaKTHOTO
TEMIIEPaTypPHOI'0 KOHTPOJII HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUYECKUX
JATYUKOB

CIORK € CcTemai

Pucynoxk 19. [IpumMep MHTEIIEKTYaIbHOM CUCTEMBI KOHTPOJIS TeMIIEpaTyphl
BBICOKOBOJIBTHBIX KAaOEJIbHbBIX JINHUW Ha OCHOBE PaCIPEACICHHOTO
JNaTYuKa TEMIIEPATypPhl

TenioBU3HOHHAS JUATHOCTHKA

B ocHOBe TEIUIOBM3MOHHOM AOHArHOCTUKH JICKHUT TEIUIOBOM  METON
HEpa3pylaIero KOHTPOJsS, T.€. TEIUIOBU3MOHHBIE OOCJIEAOBaHUS C LIEJbIO
BBISIBJICHUS  TIO’KapOOIACHBIX YYaCTKOB UM Y3JI0OB B  3JIEKTPOOOOPYIOBAHUU
Y 3JIEKTPOIPOBOJIKE.

B kadecTBe TEXHMUYECKOTO CpEJICTBA TEIUIOBU3MOHHOW  JIMATHOCTUKHU
IIPUMEHSIETCS TEIUIOBU30p. TeIIOBU30p — 3TO ONTUKO-3JIEKTPOHHBIN U3MEPUTEIBHBIN
npuoop, padortaroniuii B UHGpaKpacHOM 001aCTH AIEKTPOMArHUTHOTO CIIEKTpa.
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Pucynoxk 20. [Ipumep npoBeaeHus TEMIOBU3MOHHOTO KOHTPOJIA AJIEKTpoIIKada

Kpatko MeTon TEmnoBH3MOHHONW JMArHOCTUKH TMOXAapHOM Oe30MmacHoCTH
AKCIUTYaTUPYEMOT'O 3JIEKTPOOOOPYAOBAHUSI MOMXHO OMHUCATh CIEAYIOIIUM O00pa3oM.
Kaxnprit 00beKT MMeeT Temmeparypy, NpudeM B pa3HbIX TOYKaX OHA pas3Hasl.
Kak npaBuio, OTKIIOHEHUE TEMIEPATYPhl B Ty WU UHYIO CTOPOHY CBUJETEIbCTBYET
0 KaKoOH-TO HEOJAHOPOAHOCTH, AedekTe. TermmoBu3op Kak BHAEOKaMepa OXBaThIBACT
BCIO MaHOpaMy OOBEKTa, BBIBOJUT HA AKpaH U (DUKCUPYET B MAMSITH BEChb CIIEKTP
ero Temmeparyp, npeodpasys B TEpMOrpaMMy, T.e. KAPTUHKY TeMIEpaTyp, KOTopas
HAallOMUHAET HeraTuB UBETHOM (ororpaduu, rAe KaxAbld OTTEHOK IIBETa
COOTBETCTBYET OINpPECIICHHON TeMIepaType.

HeocnopumbiMu ~ TIpeuMyIECTBAMH  TEIJIOBU3MOHHOTO  0OCIe0BaHUs
SBIIAIOTCS: OOBEKTHMBHOCTh M TOYHOCTb IOJIy4a€MbIX JaHHBIX, OE30MaCHOCTb
(mpumeHsieTcsT ~ OECKOHTaKTHBIA  METOJ), He  TpeOyeTcs  OTKJIIOYEHUE
AJIEKTPOOOOPYIOBAaHUS Y TIOJATOTOBKU pabodero mecta. OgHako, /st 60ee TOYHOTO
TEIJIOBOTO KOHTPOJS HEoOXOJIMMa Harpy3ka Ha 3JIeKTpOoOOOpYy/IOBaHMS HE MeEHee
70%, u He meHee 1 uaca pabotel. [lpu 3TOM MeTOa BBICOKOIIPOM3BOIUTEINICH,
K TOMY K€ OH JIaeT BO3MOXXHOCTh MPAKTUYECKH MTHOBEHHO, «C TIEPBOTO B3TJISAIA»,
yKazaTb MecTo JedeKTa, MNpeABapUTEIbHO ONPEIEIUTh CTENeHb Ae(PEeKTHOCTH.
Kpome »TOoro wmeron oTIMYaeTCs TMPOCTOTOM JTOKYMEHTHUpOBaHUS AehHEKTOB
U BO3MOXHOCTBIO ONpeneieHus JePEeKTOB Ha paHHEW CTaJud pPa3BUTHSL.
OH TO3BOJISIET C JOCTATOYHOW CTEMEHBI0 TOYHOCTU JIMATHOCTHPOBATH COCTOSTHHE
HE TOJIbKO OTKPBITHIX JJIEMEHTOB 3JIEKTPOOOOPYHAOBAHMS, TAKUX KAaK KOHTAKTHBIC
COCTMHCHHMSI B DJICKTPUYCSCKUX IIMTKAX W BBOJHBIX IIUTAX, HO M COCTOSHUE PO3ETOK
U BBIKJTIOUATENICH, KOTOPBIC 3aKPBITHI KOPITYCAMHU, a TAKXKE IICKTPUIECKUX MPOBOJIOK,
BBITIOJTHEHHBIX PA3TMYHBIMH CIIOCOOaMHU.



79

1.1 -38.57
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?—331
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2_—294
5—275
;258
;239
5—221
: 20.28

Pucynok 21. I[Ipumep TepMorpaMMbl KOHTAKTHBIX COSTMHEHUI C TeMIIepaTypHOM
K01

CyThb TEIJOBM3WMOHHOW JUAarHOCTUKU 3aKJIIOYaeTCs B OCECKOHTAKTHOMN
pEerucTpalui TEMIIEPATypHOIO TOJII Ha MOBEPXHOCTH OOBEKTa H3MEPUTEIHLHON
arnmapaTypou, IMOCTPOCHUHM W aHAIM3€ TEPMOTpaMM C UCIOJb30BaHueM OBM
JUIs OOHApy»XKeHHUsI M Kiaccudukanuu JAeEeKTOB W NPUHATHS perieHus. Hamuuue
nedekTa TpU TaKOW JUArHOCTHKE XapaKTEePU3YETCS aHOMAJIbHBIM IOBBIIICHHEM
TEeMITepaTyphl B 1ePEKTHON 30HE IO CPABHCHHIO C HCTIPABHBIMH O0JIACTSIMH.

VYcaoBuss ¥ MOPSAOK  MPOBEAEHUS  TEIJIOBU3MOHHOM  TUArHOCTUKHU
IKCILUTYaTUPYEMOTO  JJIEKTPOOOOPYIOBAaHUS KWIBIX U OOILIECTBEHHBIX 3JIaHUU
YCTAHABIMUBAIOT  METOJAMYECKME  PEKOMEHJIAIUU [6]. OHu  HampaBIEHbI
HAa TPOPUIAKTHKY TMOXApHOW OE30MacHOCTH 3JIEKTPOOOOPYAOBAHUS  JKHIIBIX
U OOIIECTBEHHBIX 3/AHUW U TO3BOJITIOT KOHTPOJIUPOBATH M OIICHUBATH COCTOSIHHE
MOXKapHON ©0€30MacHOCTU 3JIEMEHTOB 3JIEKTPOOOOPYOBaHUSA, KOTOpPHIE paHee He
MOTJIM OBITH OOCJEIOBaHbI, TAKMX KaK: PO3ETKH, BBIKIIOUATEIN U JJIEKTPUUECKHE
MPOBOJIKK BBIMOJHEHHBIX PAa3IUYHBIMU CIIOCOOAMM, YTO SIBJISIETCS AKTyaJlbHBIM
MOMEHTOM B o0jactu oOecreyeHus: TOXKapHOH  O€30MacCHOCTH  KUJIBIX

1 OOIIIECTBEHHBIX 3JIaHUIA.
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Pucynok 22. [Ipumep oOHapyKeHHs MOKapOOMAaCHOTO pa3orpeBa 60JITOBOTO
KOHTaKTHOTO COEIMHEHUS

C mnoOMOIIbIO TEIUIOBU3MOHHOM JMAarHOCTUKH BBISBISIIOTCS KOHKPETHBIC
neQeKTHbIe MecCTa, TJe 3a4acTyl0 JIOCTATOYHO 3aTsHYyTh, 3a4MCTUTh, 3aMEHHTH
00TOBOE COEAMHEHUE WIIH TIepepacIpeIeIUTh HArpy3Ky U 1e(heKT OyIeT yCTpaHEeH.

JlomycKkaeTcst KCIOJIb30BaTh IPYTHe METOAMKH TETUIOBU3NOHHON TUArHOCTUKH,
ecnu 00JacTh MX TNPUMEHEHUS COOTBETCTBYET 00JacTW MPUMEHEHHs] HACTOSIIUX
METOAMYECKUX PEKOMEHIALUH.

B kadecTBE KpHUTEpPHEB OLIEHKH IOKApPHOW OE30MacCHOCTH SJICKTPUYCCKHUX
U3JeUi  MOXKET ObITh TPUHSATO 3HAYCHHWE TEMIICPATypbl WM TPEBBIIICHUS
TEMIIepaTypbl, YCTAHOBJIEHHOE B CTaHIApTaX Ha KOHKpeTHoe m3nenue. Kpome toro,
KPUTEPUH OLIEHKUA TOXapHOW O€30MacHOCTH NpU TEMJIOBU3MOHHOM JTMAarHOCTHKE
IPUBE/ICHBI B METOJMYECKUX PEKOMEHIAIHAX [6].

JIMarHocThKa AIIEKTPOOOOPYTOBAHUS TEIUIOBBIM METOJIOM Hepa3pyIIAFOIIETO
KOHTPOJIS (TEIUIOBU3UOHHAS TMATHOCTHKA) JIOJDKHA ITPOBOIUTHCS OpHUraoi He MeHee
2 yenoBek. Bce uienbl Opuraapl TOMHKHBI OBITH aTTECTOBAHBI 110 TEIUIOBOMY METOTY
Hepa3pyUIaloIero KOHTPoJis. XoTs Obl OJMH paOOTHHUK JOJKEH OBITh aTTECTOBAH HE
HIwKe, 9yeM 1o 1l kBanudukanoHHOMY YPOBHIO 110 TEIJIOBOMY KOHTPOJIO B CUCTEME
Pocrexnanzopa.

JInst  mpoBeneHHsI TEIUIOBH3MOHHOW JTUATHOCTUKH MOTYT —IPHBIICKATHCS
CTOPOHHHME OpTraHM3allid, AaKKpPEJAWTOBAHHBIE B YCTAaHOBJICHHOM TIOpsIKE Ha

TEILIOBOM MCTOJ HEPA3PYIIAIOIICTO KOHTPOJIA.
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