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BBenenue

Honss 4wmcma mnoxapoB, mnpouzomeqmux B Poccuiickonn = ®Denepanuu
OT DJIEKTPUYECKUX M3ACIUA M YCTPOUCTB B 3/IaHUSIX M COOPY>KEHHUSX, OT OOILEero
Yuclia TMOXAapOBB 3JAaHUSAX U COOPYXKEHHUSX OCTaeTCsi CTaOMJIBHO BBICOKOM
u cocranisieT 6onee34 %.

Haubosbiiee yuciio moxxapoB OT 3JIEKTPOOOOPYAOBaAHUS €KETOAHO MPOUCKXOTUT
Ha OOBEKTaxX >KWIOro cekropa. Mx mons cocraBmser mopsaka 74 % ot olmiero
KOJIMYECTBA MOYKAPOB 0 ANEKTPOTEXHUUECKUM MTPUUHHAM.

OcHOBHasi 4acTh MOTHOIIMUX JIIOJEM Ha MOXKapax OT 3JIEKTPOooOOPYTOBaHUS
OPUXOIUTCS Ha TOXapbl B 3MaHUAX U COOPYKEHHAX XKWIOTO cekropa — 94,8%
OT 00mIero 4Wciia MOTHOIMMX Ha TMOXKapaX, BO3HHUKIINX IO AJIEKTPOTCXHUYCCKUM
IPUYHHAM.

Cpenan BHIOB OOBEKTOB KHJIOTO CEKTOpa HAMOOJIbIIEE KOJIWYECTBO MOXKAPOB
OT DJIGKTPOWBAEIUNA M YCTPOWUCTB €XKETOJHO MPOUCXOAUT B OJIHOKBAPTUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JOMax M cocraBisier okoimo 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHmsaX u COOpyXEeHHSX OOIIECTBEHHOTO HAa3HAYEHUS [OJs TOXapOB
OT DBJIEKTPOOOOpyAOBaHUS cocTaBuiadomee 52 % oT oO0mero 4yucia I0XKapoB
Ha TaHHBIX 00BEKTAaX.

Jonst uucna mormOmuxX JIOAe Ha MoXkapax OT JJIEKTPOOOOpyIOBaHUS
B OOIIECTBEHHBIX 3daHUAX cocTaBmwia 19,0 % ot oOmero ymciaa moruOmmMx Ha
Mo’kapax Ha TaHHBIX 0OBEKTaX.

Pacripenenenust  3HaueHuUd — TOKaszaTesneid  OOCTAHOBKM €  IOXapamw,
npousomeamumu B Poccuiickoit deneparuu B nepuon 2016-2021 romoB B Kujiom
CEKTOpPEH 3MIaHUSX M COOPYKCHHSX OOIIECTBEHHOTO HAa3HAUYCHHUS, HCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISIOCH  DJIEKTPOOOOpYJAOBaHUE, IO CyObEKTaMm

Poccuiickoit @eneparuy npeacrapieHsl B Tadbaumax 1 u 2.



Tadoauua 1
PacnpenesieHue 3Ha4eHUIl MoKa3aTeseil 00CTAHOBKH € MOKapaMu,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 rogos

B JKHJIOM CEKTOPE€, HCTOYHUKOM BOSHUKHOBCHUHA KOTOPLIX ABJIAJIOCH

3JIEKTPO0OOpya0BaHue, N0 cyobekTaMm Poccuiickoii @eaepannu

KoJa-Bo Toas MMoru6ao Toast
PeiiTunr Cy0bexkT PO 10KapoB, g Y > | PedTHHT Cy0bekT PO JII01eH, g Y i
el 0 YeJl. 0
1 MockoBckas 00J1acTh 16 861 7,63 1 MockoBckas 00J1acTh 740 6,71
2 Pecryomixa 8 304 375 2 CBep/noBeKas 067acTb 417 378
BamkopTtoctan
3 YensGunckas o6nacTs 6728 3,04 3 Pecnybauia 382 3,46
Bamkoproctan
4 Upkyrtckas obnacTb 6 599 2,98 4 Upkyrtckas o01acTh 358 3,25
5 JlernHTpanckas oonacTb 6 456 2,92 5 JleruHrpanckas o0IacTh 342 3,10
6 r. Mocksa 6 047 2,73 6 Kpacuospckuit xpait 342 3,10
7 KpacHosipckuii kpait 6017 2,72 7 HoBocubupckas o61acTb 297 2,69
8 KpacHopmapckuii kpaid 5905 2,67 8 Hwkeropoackas 061acThb 275 2,49
9 CBepamoBckas 00J1acTb 5696 2,57 9 Yensaouuckas o01acTh 272 2,47
10 Camapckas 005acTb 5573 2,52 10 PocroBckas o6nacts 256 2,32
11 PecnyOnmka Tarapcran 5400 2,44 11 Kpacnonmapckwuii kpaii 244 2,21
12 HoBocubupckas 001acth 5301 2,40 12 TroMeHcKas 00J1acThb 233 2,11
13 [Tpumopckuii kpait 5164 2,33 13 ITepmckuii kpait 232 2,10
14 KemepoBckast 06macTsb - 4945 2.23 14 KemepoBsckast 06nacTs - 230 2,09
Kysbacc Kysbacc
15 Hwmxeropoackas ob6macts 4823 2,18 15 Camapckas 001acThb 221 2,00
16 Adraiickuii kpait 4587 2,07 16 Pecrry6iinka Tarapcran 214 1,94
17 Pocrosckas o0nactb 4329 1,96 17 CaparoBckast 00JacTh 204 1,85
18 XabapoBckuii kpaii 3998 1,81 18 XabapoBckuil kpaii 200 1,81
19 CaparoBckas 00J1acTh 3 864 1,75 Cpennee 1o cyonexTam 195,8
Ypaabckoro ®O
20 Boponexckas obmacts 3819 1,73 19 TBepckast 001acTh 191 1,73
21 Ilepmckuit kpait 3750 1,69 20 Bomnrorpazckas 001acth 185 1,68
22 Bosrorpazackas 001acts 3706 1,67 21 IIpumMopckuii kpai 182 1,65
Cpennee no cydbekTam
23 OpenOyprckast 06acTb 3653 1,65 TpuBo.kckoro ®O 179,5
Cpemnee no cybrektam | 5 5o, 2 22 Asrmaticicuii kpaii 173 | 157
Ypaabckoro @O
24 r. Cankr-IletepOypr 3623 1,64 23 Kuposckas o6macts 173 1,57
25 TroMeHcKas 001acThb 3459 1,56 Cpennee no cy6nexram 172,3
Cubupckoro @O
Cpennee no cyonexram 34246 24 Boponeskckas 001acts 168 1,52

Cudupckoro @O




KoJj-Bo Toas Tloru6J10 Tous
PeiiTuHr Cyobext PO® M03KapoB, o > | PedTHHT Cyobext PO Joei, o ’
e/, 0 qeJl. 0
Cpennee 1o cyobexkram
TpuBoskckoro DO 3397,2 25 OpeHnbyprckas 001acTh 161 1,46
26 OMckast 001acTh 3130 1,41 26 OMckast 001aCTh 156 1,41
o7 | XamrerMancuiickuitast. | 34,4 | 39 27 r. Mocksa 151 | 1,37
okpyT - IOrpa
Cpennee nmo cydobekTam
IlenTpasbHoro GO 2 898,7 28 Y amyprckas Pecrybnuka 145 1,32
28 Bnagumupckas 006acTb 2 687 1,21 29 Ilensenckas o6nacTb 142 1,29
Cpenee mo cyonektam | 5 5q 30 Briagnvupcekas 061acTs 142 1,29
Poccuiickoii @enepanuu
29 Trepcxas 06,1CTE 2418 | 1,09 Cpennee no cyonexram | 450
HenTpansuoro O
Cpeanee no cyobexkram
IOmnore ®O 22821 31 Kypranckast o61actb 130 1,18
30 CraBponoibcKuil Kpan 2194 0,99 32 ApxaHrenbckas 001acTh 130 1,18
31 Kypranckas obmacts 2128 0,96 33 Bosoroackas o6imacts 130 1,18
32 HBaHoBCKas 00J1acTh 2126 0,96 Cpezu:ee H? cybrexram 129,4
Poccuiickoii Pegepanuun
33 Ilensenckas 061acThb 2075 0,94 34 Hosropo/ckas o6mactb 129 1,17
34 Kuposckas 00nacth 2 057 0,93 35 TamGoBcKas 001acThb 127 1,15
35 VIBAHOBCKAA 06TACTE 2046 | 092 36 Pecrybmaxa Caxa 122 | 111
(Sxyrus)
36 Y amyprckas Pecrybnmka 2012 0,91 37 3abaiikanbckuit Kpai 121 1,10
37 3abaiikanbckuit Kpai 2 006 0,91 38 PecniyOmmuka Bypstus 121 1,10
Cpennee nmo cydobekTam 10226 39 Uygamickas PecriyOiuka - 119 1,08
Cesepo-3anagnoro @O Uysamus
38 Tamb6oBcKkast o0nacTb 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecrryomixa Caxa 1882 | 085 41 ViIbAHOBCKas 06ACTS 114 | 1,03
(Axytus)
40 JIunenkas o61acThb 1807 0,82 42 Kanyxckas 001acTh 112 1,02
Cpennee no cyobekTam
41 Tynbckast 001acTh 1801 0,81 10wn0r0 DO 110,8
42 Awmypckast 00J1acTh 1754 0,79 43 Ps3anckas o6iactb 110 1,00
Cpennee no cyobekram
43 BpsiHckast 061acTh 1736 0,78 Cepepo-3anajsoro DO 101,1
Cpennee no cydnexram 17349 44 Tynbckast 001acTh 100 0,91
JlanbHeBocTouHOr0 PO
44 Benropockas 00yacTh 1730 0,78 45 AcTpaxaHckas 00J1acTh 100 0,91
45 ApxaHrenbckas 001acTh 1714 0,77 Cpennee 1o cy6nexram 86,9
JanbHeBocrounoro ®O
46 Pecniyosiuka Kpbim 1714 0,77 46 Jlunenkas o6acTe 86 0,78
47 Pecnybnmka Bypstus 1702 0,77 47 Awmypckast 001acTb 85 0,77
48 Mypwmarckas o6acTh 1668 | 0,75 4g | Xaure-Mancuiickuiiagr. | g, 0,74
okpyr - FOrpa
49 Bonoroackas o6nacts 1664 0,75 49 Benroponckas obmactb 81 0,73




KoJj-Bo Toas Tloru6J10 Tous
PeiiTuHr Cyobext PO® M03KapoB, o > | PedTHHT Cyobext PO Joei, o ’
e/, 0 qeJl. 0
50 Hysanrckas Pecry6mka - 1636 0,74 50 CraBponoabCKuid Kpaii 80 0,73
UyBamus
51 Psasanckas obmactb 1519 0,69 51 Kypckas ob6macts 80 0,73
52 SpocmaBckas o6macTb 1491 0,67 52 Pecniy6mmuka Mopaosust 79 0,72
53 Kanyxckast o6macth 1472 0,67 53 HBanoBckasg o0macTh 78 0,71
54 ActpaxaHckast 0051acTh 1468 0,66 54 bpsiackast o6nacts 77 0,70
55 Kypckas obnacth 1435 0,65 55 Pecniyonuka Kpeim 77 0,70
56 Tomckas o6acTh 1422 0,64 56 Pecny6mmmka Komu 74 0,67
57 Hosroponckas o6mactsb 1414 0,64 57 OprnoBckas 001acTh 12 0,65
58 Pecny6mka MopoBust 1362 0,62 58 Pecniy6nmka Kapenus 70 0,63
59 Pecniyonuka Jlarectan 1330 0,60 59 TIckoBckas o0acTh 69 0,63
60 Pecrry6nmka Kapemms 1307 0,59 60 SApocnaBckas 06macTh 69 0,63
61 CMoleHcKkas 001acTh 1 305 0,59 61 Tomckas o6acTh 67 0,61
62 PecnyOimka Xakacus 1226 0,55 62 CMoiteHcKast 001acThb 63 0,57
63 IIckoBckas o0yacThb 1204 0,54 63 Pecniyonuka Xakacus 60 0,54
64 Pecniy6nuka Komu 1149 0,52 64 Pecny6muka Mapuit O 52 0,47
65 Yeuenckas PecyOmika 1103 0,50 65 KocTpomckast 06macTb 45 0,41
66 CaxanuHckas 001acThb 1088 0,49 66 CaxanmHckas 001acThb 43 0,39
67 OproBcKas 061acTs 1051 | 047 67 HAmano-Herelkuit apr. 41 0,37
OKpyT
68 Pecniy6ninka Mapwuit D 1006 0,45 68 Pecniy6isinka Jlarectan 31 0,28
69 KocTpomckas obmacth 954 0,43 69 Kamanmrpazckas 28 0,25
o0acTp
Cpeanee no cyobexkram
CeBepo-KaBka3ckoro 899,3 70 Kamuarckuii kpait 27 0,24
DO
70 KamuumHrpazckas 871 0,39 71 Egpetickas aBT. 00acTh 25 0,23
001acTh
71 Kabapmuso-bankapcxas 771 0,35 72 Pecury6mxa Thima 23 0,21
Pecrry6nmka
) o Cpennee no cyobekram
72 #Imao-Henenxui apr. 739 0,33 CeBepo-Kapka3zckoro 20,4
OKpYT
DO
73 PecnyOinka TriBa 569 0,26 73 Mypmanckast 0671acTb 20 0,18
74 Kamyarckuii kpait 514 0,23 74 Marazganckas 001acThb 20 0,18
75 PecniyOsinka Ambirest 500 0,23 75 PecniyOnuka Anraii 17 0,15
76 EBpetickas aBT. 00J1acTh 495 0,22 76 Kabapuro-Bankapekas 16 0,15
Pecny6nmka
77 PecrryOnmka Anrait 450 0,20 77 r. CeBacTomnoJjb 12 0,11
78 Pecnybiuia Cenepras 435 0,20 78 PecnyGmxa Apires 10 0,09

Ocetus - Ananus




Koa-Bo Toas IToruo.i0 Tous
PeiiTuHr Cyobext PO® M03KapoB, o > | PedTHHT Cyobext PO Joei, o ’
ell. 0 Yell. 0
79 Maramanckas o61acTs 406 0,18 79 UyKOTCKHI aBT. OKPYT 10 0,09
80 r. CeBacTormoinb 367 0,17 80 Yeuenckas PecyOmika 6 0,05
81 PecnyOnuka Marymerns 283 0,13 81 PecnryOnmka Marymerns 5 0,05
82 Pecrry6mixa Kanmeikus 268 0,12 82 Pecriyomixa Cesepras 4 0,04
Ocerust - Ananus
83 Kapauaeso-epkecexan 179 0,08 83 Pecnymia Kanwbikis 2 0,02
Pecrry6nmka
84 Heneuxuii aBT. OKpyT 79 0,04 84 Heneuxuii aBT. OkpyT 2 0,02
85 UyKOTCKHH aBT. OKpYT 75 0,03 85 Kapauaeso-Tepxeccias 1 0,01
Pecny6iuka
Ta6auna 2
PacnpenesieHue 3Ha4eHUH NOKa3aTesed 00CTAHOBKHM € IOKapaMH,
npousomenmumu B Poccuiickoii ®@enepanun B nepuon 2016-2021 roxos
B 3IaHUAX, COOPYKCHUAX OﬁﬂleCTBeHHOFO Ha3HA4YCHUA,
HCTOYHHKOM BOZHUKHOBCHHUA KOTOPLIX ABJ/IAJJIOCH 3JIeKTp0060pyI[OBaHI/Ie,
1o cyobexkram Poccuiickon degepanumn
Koa-Bo Toas Ilorudmao Toas
PeiiTunr Cy0bexT PO 10KAPOB, Y > | PeliTuHT CyobekT PO Joaeit, Y ’
ell. 0 Yell. °
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acTh 896 4,78 2 MockoBckas 001aCcTh 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 ITpumopckuii kpait 7 8,24
4 Kpacromapckwmii kpait 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecrry6nmka bamkoprocran 561 3,00 5 Hpkyrckas obmactb 5 5,88
6 KpacHosipckuii kpaid 545 2,91 6 Owmckas 001acTh 5 5,88
7 Hpxytckas obnacts 545 2,91 7 AcTtpaxaHckas 00J1aCTh 4 471
8 Tprmopciuii kpalt 520 278 8 Slmaio-Heneuxud aer. 3 3,53
OKpyr'
9 Yenabuackas 001acThb 509 2,72 9 Pecrry6iinka TriBa 3 3,53
10 XabapoBckuii kpaii 502 2,68 10 Kpacnosipckuit kpait 2 2,35
11 HoBocubupckas 001acth 442 2,36 11 Yenabuackas 00J1acThb 2 2,35
12 Camapckast 001acTh 399 2,13 12 HoBocubupckas 001acth 2 2,35
13 PocroBckas o6nacthb 367 1,96 13 PocroBckas 061acThb 2 2,35
14 Pecny6mka Tatapcran 343 1,83 14 CapatoBckas o0sacth 2 2,35
15 XanTe1-MascHHCKuii apT. 314 1,68 15 | Huskeropojckas o6nacts 2 2,35
okpyr - FOrpa
CpenHee 1o cyobekTam
16 CaparoBckast 00J1acTh 309 1,65 Cubmpcioro MO 1,8




Koa-Bo Toas Iorudmao Toas
PeidTHHT Cyobekt P® MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’
el 0 yell. 0
17 Owmckas 061acThb 294 1,57 Cpennee no cy6nexTam 1,6
LenTpanbHoro ®O
18 Hupkeropozickas 061acTh 292 1,56 16 Pecnyomixa 1 1,18
bamkoprocran
19 Kewmeposcras obmact, - 291 1,55 17 XabapoBckuii kpait 1 1,18
Kysbacc
20 Bonrorpanckas o6macth 283 1,51 18 Camapckast 00J1acTb 1 1,18
Cpennee no cyobekTam
Cubnpcikoro ®O 281,7 19 Bounrorpazckas o6nacth 1 1,18
21 Anraiickuil kpait 270 1,44 20 Anraiickuit kpait 1 1,18
22 Ilepmckuit kpait 269 1,44 21 IlepmMckuit xpait 1 1,18
Cpennee no cyobekram 263.0 Cpennee o cyobekram 10
Ypaabckoro ®O ' Ypaabsckoro ®O '

23 Boponesxckas ob6macts 260 1,39 22 Boponexckas ob6macth 1 1,18
Cpennee no cyobekram 254 9 Cpennee 1o cyobekram 10
IlenTpansHoro ®O ' IOsxHoro @0 '

24 Tromenckas 061acTh 242 1,29 Cpennee HI? quﬁbeKTaM 1,0
25 Pecniyomuka Kpbim 241 1,29 23 CBepaioBckas 00J1acTh 1 1,18
Cpennee no cyobekram
TpuBokcioro GO 230,3 24 Awmypckast 001acTb 1 1,18
26 Pecniyonuka Caxa (SIkyTus) 228 1,22 25 TBepckas o6macTsb 1 1,18
Cpennee no cyobekram
FOmnoro ®O 222,6 26 Bonoroackas o6iacts 1 1,18
Cpennee o cyobexkram P® 2189 27 VYibsiHOBCKast 001acTh 1 1,18
27 CBepiioBckast 00JIacTh 216 1,15 28 Benroponckas o06macTb 1 1,18
28 Pecniyoniuka Jlarectan 211 1,13 29 Tam0boBcKkas 00/1acThb 1 1,18
29 CTaBpomnonbCcKuil Kpai 210 1,12 30 Ps3anckas o6macth 1 1,18
30 Openbyprckasi 00J1acTh 207 1,11 31 Pecniy6iinka Komu 1 1,18
31 3abaifkascKuii kpait 190 1,01 32 Koctpomckast o0mactp 1 1,18
Cpenice no cybnexram 186,4 33 r. CeBacTonosnp 1 1,18
JlaabHeBocTouHOro DO
32 ApxaHrenbckasi 001acTb 185 0,99 34 Pecny6immka Marynierus 1 1,18
) . Cpennee no cyobexram
33 Smano-Heneuxuii aBT. OKpyr 182 0,97 Jaabresocroanoro GO 0,8
34 Tomckas o0acTs 180 0,96 Cpennee 1o cyonexram 0,6
Cesepo-3anaanoro O
Cpennee no cyobekram
35 Jlenunrpajackas 00IacTb 177 0,95 TpuBo.kckoro O 0,6
Cpennee nmo cyobexram
36 Amypckast 001acTb 171 0,91 CeBepo-KaBka3zckoro 0,1
PO
CpenHee mo cyobekram N .
Cepepo-3anaoro DO 165,0 35 KpacHomapckwii kpaii 0 0
37 ActpaxaHckas 001acTb 159 0,85 36 Pecny6nmka Tarapcran 0 0
38 Thepokast o6aacTh 154 0,82 37 | Xawrer-Mascuiickuii ast. 0 0

okpyr - FOrpa
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Koa-Bo Toas Iorudmao Toas
PeidTHHT Cyobekt P® MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’
el 0 yell. 0
Kemeposckas o0macTs -
39 Pecniyonuka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kuposckas ob6macts 153 0,82 39 TromeHckas 001acThb 0 0
41 Yamyprckas Pecrry0mnmka 152 0,81 40 Pecniy6mmka Kpeim 0 0
42 Bosorosickas 061acth 147 0,79 41 Pecrtybmuxa Caxa 0 0
(AxyTtns)
43 Bnagumupckas 001acTh 147 0,79 42 Pecnybnuka Jlarectan 0 0
44 SpocnaBckas 061acTh 147 0,79 43 CraBpomnoiabCcKuil Kpaii 0 0
45 Mypmanckast 001acTh 146 0,78 44 OpenOyprckas o61acTb 0 0
46 Bpstackas obnacts 139 0,74 45 3abaiikansckuit kpait 0 0
47 VibpsiHOBCKast 00J1acTh 138 0,74 46 ApxaHrenbcKas 00J1acTh 0 0
48 ITensenckas o61acThb 135 0,72 47 ToMckas 00acTb 0 0
49 Bbenroponckas o6mactb 134 0,72 48 Jlenunrpackas 00J1acTb 0 0
50 UYeuenckas Pecmybimika 127 0,68 49 Kuposckas o6macTp 0 0
51 CaxanmHCKas 001acTh 124 0,66 50 Pecny6muka Bypsitus 0 0
52 TamOoBcKast 001acTh 124 0,66 51 Yamyprckas PecryOnuka 0 0
53 Pazaunckas o6nacThb 118 0,63 52 Bnagumupckas 00J1acTh 0 0
54 ‘lysanckas Pecriy6mika - 116 0,62 53 MypmaHcKast 00J1acTh 0 0
Uysamus
55 Tynbckast 001acTh 115 0,61 54 SpocnaBckas o6macTs 0 0
56 Kypranckas o0xactb 114 0,61 55 BpstaCKas obmacTh 0 0
Cpennee no cyobekram

Cenepo-Kapkasckoro ®O 109,4 56 Tlensenckas o0acThb 0 0

57 Pecniy6nuka Kapenus 107 0,57 57 Yeuenckas Pecriybnnka 0 0
58 Pecny6nnka Xakacus 105 0,56 58 CaxanuHckasg 001acTh 0 0
59 JIumnenkas o0nacth 103 0,55 59 Hysauckas PecryGiia - 0 0

Uysamus
60 Pecny6mka Komu 101 0,54 60 Tyneckast oOnactb 0 0
61 OpioBckast 06acTh 98 0,52 61 Kypranckas obnactsb 0 0
62 Pecny6mmka TriBa 97 0,52 62 Pecny6mmka Kapenus 0 0
63 CMmoneHckas 001acThb 96 0,51 63 PecnyOsinka Xakacust 0 0
64 Kabapammo-Banxapcxas 96 0,51 64 JInnenkas o61acTb 0 0
PecnyOinka
65 MBaHoBCKas 00J1aCTh 96 0,51 65 OpJoBcKast 00J1aCTh 0 0
66 Koctpomckast 00macTb 96 0,51 66 CMmoneHnckas 001acThb 0 0
67 Kypckas o6macth 94 0,50 67 Kabapauno-bankapekas 0 0
PecryGiinka

68 Kanununrpajackas o0nacth 92 0,49 68 HBaHnoBckas 00J1acThb 0 0
69 Pecny6inka CeBepHas 80 0,43 69 Kypckas o6acTs 0 0
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Koua-Bo Toas ITorué.o Toas
PeidTHHT Cyobekt PD MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’
ell. 0 qeJl. 0
Ocerns - Ananus
70 Pecny6nnka Mapwii On 76 0,41 70 Kamununrpazcias 0 0
obnactp
71 Kanyxckast 001actsh 75 0,40 71 Pecnyomuka CebepHas 0 0
Ocertus - Ananus
72 Pecniy6mmmka MopaoBust 74 0,40 72 PecrryGimka Mapwmii On 0 0
73 r. CeBacTomnoib 66 0,35 73 Kanyxckast 006mactsb 0 0
74 Hosropojckas o6nacts 62 0,33 74 Pecniyoninka MopaoBust 0 0
75 Kamuarckuit xpait 58 0,31 75 Hosroponckas o6mactb 0 0
76 TIckoBckas 00acThb 54 0,29 76 Kamuarckuit xpait 0 0
77 PecniyOnuka Anraii 48 0,26 77 INckoBckast o6nacTb 0 0
78 PecniyOnuka Anpires 44 0,23 78 PecniyOnuka Anraii 0 0
79 Marazganckas 001acThb 44 0,23 79 Pecniyonuka Anpires 0 0
80 Espetickas aBT. 00mactb 41 0,22 80 Maranaackas o0J1acTb 0 0
81 Pecrry6nmka Marymerns 31 0,17 81 EBpetickas aBT. 001acTh 0 0
82 Pecny6nuka Kanmeikus 22 0,12 82 PecnyOnnka Kanmbikus 0 0
83 YyKOTCKHH aBT. OKPYT 18 0,10 83 UyKOTCKHIA aBT. OKpYT 0 0
84 Henerxwuii aBT. OKpyr 16 0,09 84 Henenxwuii aBT. OKpyr 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
Pecny6iinka Pecny6iinka

Cy4yeToM HHTEHCUBHOTO POCTa HSHEPrOBOOPYKEHHOCTH HACENICHHUS], KUJIBIX

MOOILIECTBEHHBIX 3[aHUM, TEHACHIUS IO KOJUYECTBY «IJIEKTPOTEXHUUYECKUX)
MOXKAPOB, OYEBHUIHO, COXPAHUTCS IMPHU CYIIECTBYIOIIEM TMOJOKEHUH TOXAPHOU
NPO(PUIAKTUKU 3IEKTPOYCTAHOBOK.

B Hacrosimiee BpeMs CHOXKWJIAch CHUTyallus, KOTJa 3JIEKTPOOOOPYIOBaHUE IO
OOJBIIEH YacTH HUKEM HE 00CITY)KMBAETCS U HE KOHTPOJIIMPYETCS C TOUKHU 3PEHUS €ro

MOYKapHOU POUIAKTUKH. DJIEKTPUKHU Ha 00BeKTax 3aHUMAaIOTCS

€roo0CTy>KUBAaHUEM WJIM PEMOHTOM, KOT/Ia YTO-TO BBIXOJUT U3 CTposi. B 310l cBs3M,
OJHUM U3 OCHOBHBIX BOIPOCOB SBISIETCS OpraHM3alMs CUCTEMAaTUYECKOMU
npOoGUIAKTUKY TTOKAPOB OT AJEKTPOOOOPYAOBAHUS KUIIBIX HOOIIECTBEHHBIX 3/IaHUM
C IPUMEHEHUEM TEXHHUYECKUX CPEACTB.

B cootBeTcTBUM co cratheld 4 TexHnyeckoro periiameHTa TaMoKEeHHOro COor3a
(TP TC 004/2011),

HU3KOBOJIBTHOC O60py,I[0BaHI/IC JOJIDKHO OBITH pa3pa60TaH0 H HU3TrOTOBJICHO TAaKHM

«O  0e30macHOCTM  HHU3KOBOJBTHOIO  00OPYIOBaHUS»
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o0pa3oM, 9TOOBI TIPH MPUMEHEHHUH €T0 10 HA3HAYCHUIO W BBIMTOJTHEHUH TPeOOBaHUM
K  MOHTaxy, OJKCIUTyaTallud  (MCMOJB30BAHUIO),  XPAHEHUIO,  IIEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) H TEXHUYECKOMY OOCITYy)KMBAaHHUIO 3TO 000pyIOBaHUE
o0ecreynBano: OTCYTCTBUE HEIOMYyCTUMOTO PHCKAa BO3HUKHOBEHHSI TMOBBIIIEHHBIX
TEMIIepaTyp, IyTrOBBIX pa3psioB WA W3IYyYEHUH, KOTOPHIE MOTYT IPUBECTH
K TOSIBIGHUIO OMNMACHOCTEH, OTCYTCTBHE HEIOMYCTUMOIO PHUCKa MpH TMEperpy3Kax,
aBapUIHBIX PEKMMAxX M OTKa3aX, BHI3LIBAEMBIX BIUSHUEM BHEITHUX U BHYTPEHHHX
Bo3aciicTBytomux  (aktopoB. Takke B JaHHOM  CTaTbe  OMPEIEIICHO,
YTO HHM3KOBOJBTHOE OOOpYAOBaHHE AOHKHO OBITh pa3paboTaHO U H3TOTOBJICHO
TaKUM 00pa30oM, YTOOBI OHO HE SBISUIOCH MCTOYHUKOM BO3HHKHOBEHHS TOXKapa
B HOPMAJIbHBIX U aBAPUUHBIX YCIOBHUSIX PaOOTHI.

B  OonpumiMHCTBE  ciydaeB, TOCJI€  MOHTaxa, d3JIEKTPOOOOpYJIOBaHUE
HE TojaBepraercs MNpoPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCTY)KMBAaHUIO ¥ PEMOHTHO-TIPEAYIPEAUTEIbHBIM  MeponpusaTusM.  OmHako
CO BpPEMEHEM C HHM TMPOUCXOJAT OTPUILIATEIbHbIE W3MEHEHHUs. YXYJIIEeHUE
COCTOSIHUSL DJICKTPOOOOPYAOBAHKS MPUBOIUT K HEPAITMOHATIBHOMY HCTIOIB30BAHHIO
AIIEKTPUYECKOW SHEPTHH W TOBBINICHUIO YPOBHS IMOYKAPHON OIMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMaTU3UPOBAHHOTO HAOIIOACHUSI.

B cootBetcTBUM ¢ DenepanbHbiM 3akoHOM OT 21 nekabpst 1994 r. Ne 69-03
«O mnoxapHoil 06e30omacHOCTH», MPOPUIAKTHKA TOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEP, HAMPABICHHBIX Ha MUCKIIOUYEHUE BO3MOXKHOCTH BO3HUKHOBCHHSI
MO’KapOB U OTPAaHUYECHHE UX TTOCIICICTBU.

ITon CHUCTEMOU npopUIaKTUKA MOXKapHOU OITACHOCTHU
IEKTPOOOOPYTIOBAHUSIKUIIBIX M OOIIECTBEHHBIX 37]aHUN TMOHUMAIOTCSI PETYJISPHBIC,
BBITIOJTHSCMBIS
1o 3aJIaHHOM nmporpamme HaOIIOACHUS 3a AKCILTYaTUPYEMbIM
AJIEKTPOOOOPYIOBAHUEM, TIO3BOJISIIONTUE OMPEACATh €ro (PAKTHYECKOE COCTOSIHHE,
MPOUCXOMSIINE B HEM TPOIECCHl W TPOTHO3UPOBATh HW3MEHEHUE COCTOSHUS
MO/ BIMSTHUEM Pa3nu4HbIX (hakTopoB. Takue HAOMIOIEHNS HEOOXOIUMBI, B TMIEPBYIO
ouepeib, IS AIEKTPOOOOPYI0BaHUS 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIFOICH.

[To>xapHast 0€30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAYCHUSI B 3HAUUTEIHHOU
CTENIEHU OIpPEAeNAEeTCS COCTOSHHEM JKCILUIyaTUPYEMOIo 3JIEKTpOoOoOOpYyI0BaHUS

H DJICKTPOYCTaHOBOK.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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OCHOBHBIM  HampaBlieHHEM B OOECMNEYeHHH TMOXApHOM  OE30MacHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHUS SBJISACTCSA MAaKCUMAIbHO BO3MOXHOE
CHI)KCHUE BEPOSITHOCTH BO3HHUKHOBEHMS II0KApa OT 3JIEKTPOYCTAHOBOK B LEJIOM
Y OT OTACJIBHBIX JJIEKTPUUECKUX U3IEITHUMN.

Tam, rae ecTb KOHTaKTHBIE COCIMHEHHS B DJIEKTPOCETAX, MPOLECC OKUCIICHHUS
METATMYECKUX TOBEPXHOCTEH  ANEKTPOKOHTAKTOB U  MOSBICHUS  J1e(EeKTOB
HEIpephIBEH. be3 H0CTaTOYHONM TEXHWYECKOW OCHAIEHHOCTH W IMOATrOTOBJIEHHOTO
nepcoHaa B OOJBIIMHCTBE CIIy4aeB HEMCIIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHApYXUTh TOJBKO MO XapaKTEPHOMY 3araxy Wiu OOyTJIeHHON 3JIEKTPOM30JIALIUY,
YTO XapaKTEPHO /AJIsl aBapUMHBIX JE€(PEKTOB YXKE HA MM0KAPOONACHON CTaHH.

Bo3HukHOBeHHE NEPEKTOB 3IEKTPUUECKUX LEMEd U IEKTPOOOOPYIOBAHUS —
3TO €CTECTBEHHBIM MPOLECC, K KOTOPOMY HEOOXOAMMO OBITh FOTOBBIMU M KOTOPOE
HEOO0XO0MMO MPEenyNpexaaTh 3a01arOBPEMEHHO.

B HacTosmee BpeMsi NOSIBUIMCh HOBBIE TEXHUYECKUE CPENCTBA, MO3BOJISIOLIUE
BBIBECTH NPOPWIAKTUKY [OXApOB OT  DJIEKTPOOOOPYIOBaHMS B  KHJIBIX
Y OOLIECTBEHHBIX 3/IaHUSX HAa HOBBII YPOBEHD.

K 00cinyXuBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBadU(ULIMPOBAHHBIE
CHEIUAINCTBI, HMEIONIME TPYyINIy Mo 3JekTpoOe3onacHoctd He Hmwke I,
IIOATBEPKACHHYIO COOTBETCTBYIOIUM YAOCTOBEPEHUEM.

OOcnenoBaHre  3JEKTPOYCTAHOBOK  JOJKHO  NPOM3BOJUTHCA  COBMECTHO
C  KBAIM(PUUUMPOBAHHBIM  TEPCOHAJIOM  DJIEKTPOTEXHUYECKOTO  XO35MCTBA,

OTBETCTBEHHBIM 32 00CITYKUBAHUE JIEKTPOOOOPYIOBAHUS 31aHHUS.
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1. Ob6aacTb npuMeHeHUst

Hacrosime Meroanueckue peKOMEHIAIMU OMPEACOT OOIre MOJ0KEHUS
[0 OpraHu3aly MPOPUIAKTUKA TOXKAPOB OT SIIEKTPOOOOPYIAOBAHUS B KHIIBIX
1 OOIIIECTBEHHBIX 3aHUSIX C MPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosmue METOANYECKUE pPEKOMEHAAUN IIpeHA3HAYECHBI
JUIsL UCHOJIHUTEIBHBIX OpraHoB cyObekToB Poccuiickoir ®enepanuu, OpraHos
MECTHOTO CaMOYIIpaBJCHUs, OpraHU3alliid Mo peaju3alydyd MOJHOMOYMM B 00yacTu
noKapHOM 0e30IacHOCTH,a TaKKe COOCTBEHHHMKOB (apeHIaTOpOB) JKUJIBIX JOMOB
(xBapTHD).

OCHOBHBIMM  337la4aMU  MCIIOJIHUTEIBHBIXOPTaHOB CyOBeKkTOB Poccuiickoit
denepanun, OpraHOB MECTHOT'O caMOyIIpaBJICHNUs, OpraHHA3aLNN,
no npoUIaKTUKE IMOXKAPOB B JKUIbE, SBISAIOTCA OOyYEHHE HACEJICHUS MepaM
NOKapHOM O€30I1aCHOCTH, OCHOBaM I0Xapo0e30IacCHOTO MOBEACHHUS, a TaKKe
MH(GOPMUPOBAHUE HACEJIEHUS O Mepax MOKapHOW 0€30MacHOCTH.

Hacrosime  meTonuyeckne pEKOMEHJAMM  MOTYT  OBITh  IMPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U apeHIAaTOpAMH MOMEIIEHUN IJid MPOBEACHUS
CaMOCTOATENILHON TEPBUYHONM OIICHKA COCTOSIHHSI TIOKapHOW  0e30MacHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYA0BaAHUS.

B Hactosmmx MeTtoguyeckux peKOMEeHAAUAX M0l TEXHUYECKUMU CPENCTBAMHU
NPOQUIAKTUKYA TMOXKAPOB MOHUMAIOTCS aNapaThl 3alIUThl ANEKTPUUYECKUX LIETIEH,
TEIUTIOBU3MOHHAs INarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmme wmeronuueckue peKOMEHAALUMU HE SABIIOTCI  PYKOBOJACTBOM
[0 IMPOEKTUPOBAHUIO JJIEKTPOYCTAHOBOK 3JaHUMM M  MOHTaXy ammnaparos
AIEKTPUYECKON 3aLUTHI U APYTUX TEXHUYECKUX CPEACTB.

[IpoekTHpOBAHUE M MOHTAX DJIEKTPOYCTAHOBOK 3JaHUN JOJDKEH IPOBOJUTHCS
B COOTBETCTBUU C JEHUCTBYIOIIMMU HOPMAaTUBHBIMHU JOKYMEHTAMH.

Hacrosmme wmeronuueckue peKOMEHIAUMU HE SBIAIOTCS HOPMAaTHUBHBIM

JOKYMEHTOM.



15

2. OCHOBHbBIE JIEKTPOTeXHUYECKUE NPUYHHBI M0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3NMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3JaHUM B 3HAUYUTENBHOM CTENEHH OmpeAesseTcs
COCTOSIHUEM JKCILTYaTHPYEMOTO 3JIEKTPOOOOPYAOBAHUS U AIIEKTPOYCTAHOBOK.

3HaHHWE TEXHUYECKHX IPUYMH IO0XKAPOB OT 3JIEKTPOYCTAHOBOK IO3BOJIET
Oprann3oBath 3(HEKTUBHYIO CUCTEMY MOKAPHO-MPOYUIAKTUIECKUX MEPOIPHUITHIA.

K mpuurHaM nokapoB 3JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHHUE;

- Ieperpy3Ka 3JEeKTPUIECKUX LEenei;

- 00JIBII0E IEPEXOAHOE CONPOTUBIICHHUE;

- UICKpPEHHUE;

- JIEKTPUYECKas 1yTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTHIBATH, UTO NEPEHAIPSHKEHUE JIEKTPUUECKON
CeTH, OOJIBIIOE MEPEXOJHOE COMPOTHUBICHUE U MEperpy3ka LEnu MOXKET MPUBECTH
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE 3aMbIKaHHE MOXKET TPUBECTH K TEPEerpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JEKTPUUECKON yTH, K MEPEX0ay 3JIEKTPUUECKOIO TOKa
Ha METAJUTMYECKUE 3a3eMJICHHBIC KOHCTPYKIUU 1 T.11.[3].

To ectb, oqHU aBapuilHble PEXUMBI, MOTYT INEPEXOAUTH B Jpyrue Ooiee

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TIOXKAPOB  AIEKTPOTEXHUYECKOrO XapakTepa KOPOTKOE
3aMBIKaHHUE SIBJISIETCS CAMBIM PACIPOCTPAHEHHBIM, XOTSI HEPEIKO OHO MOXKET OBITh
U CJIEJCTBUEM KaKOW-IMOO ApYyroil aBapuilHON CUTYallUH B DJICKTPUYECKOMN IIETIH.

KopoTtkoe 3ambplkaHue B 3JIEKTPUYECKUX IEMIX MOKET BO3HHUKHYTH
B pe3yJbTaTe 3aMbIKaHUS MEXKIY (a30BBIM U HYJIEBBIM MPOBOJHUKAMH, 3aMbIKAHUS
(a30BOro MPOBOIHHMKA Ha «3eMJIio» [3].

NHpIMM  cllOBaMH, KOPOTKO€ 3aMBIKAHWME BO3HHMKAET IIPU COCIAUHECHHU
AJIEKTPUYECKUX MPOBOJIOB C HAPYIIEHHOW HU30JISIUEN, CONPUKOCHOBEHUHU ITPOBOJIOB

C MCTAUNIMYCCKHMMH 3a3€MJICHHBIMH KOHCTPYKIHAMU B,HaHI/Iﬁ U COOPYIKXCHHUMU,



16

NONaJaHUM HAa OrOJEHHBbIE MNPOBOAA MOCTOPOHHUX METAUIMYECKUX IPEIMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
AJIEKTPOYCTAHOBOYHBIX U3EIUH.

[Ipy KOpOTKOM 3aMbIKAHMM MTHOBEHHO MHOTOKPAaTHO YBEJIMYHMBACTCS CHJIA
TOKa B LIEIH, IPOUCXOIUT 3HAUUTEIBHOE BBIJCIICHUE TEMJIA, 3HAUUTEIBHO BO3pacTaeT
TEeMIIepaTypa TOKOIMPOBOIAIIMX W, YTO HNPUBOAMUT K PACIUIABICHUIO H3OJIALMH
IIEKTPUYECKUX IIPOBONOB M Kabened M €€ MOCIENyIOIEMY BOCIUIAMEHEHHUIO.
KopoTkoe 3ambikaHMe, Kak IpPaBHJIO, COMPOBOXKIAETCS XJIONKOM, pPACIJIaBICHUEM
MeTajljla MPOBOJHUKOB U BBIOPOCOM pacKaJ€HHBIX YacCTHUI] M3 30HBI KOPOTKOIO
3aMBIKaHMS C MOCIEAYOIIHUM BOCINIAMEHEHUEM OKPYKAFOIIUX ITPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMblKaHUE B KBAapTUpE, [OME, OOIIECTBEHHBIX 3JaHUSAX — OTO
NOBPEXJICHUE H30AIMK. [loBpexaeHUE U30IA0UM  4Yalle BCEro IPOUCXOAUT
B MecCTax, I/ie MpoBoja meperudarorcsa. Takxe K MOBPEKIACHUIO H3OJIALUU MOMKET
IPUBECTU NEPEKPYyUYMBAHUE IPOBOJOB, CrMOAaHUE MPOBOAOB IOJ OCTPHIM YIJIOM,
MOBPEXKICHHE W30JBIIUU TPOBOJOB TMpPH MPOBEACHUUM PEMOHTHBIX padot [4].
M3onsuuio MOTyT MOBPEAMTH TPBI3YHBI WM JOMAIllHWE >KUBOTHbIE. Emie onHa
IPUYMHA KOPOTKMX 3aMBIKAHWHA — TEpPErpeB M, KakK CIEICTBUE, pa3pylICHHE
W30JISL Y.

HcrouHnKaMy 3aXKUTaHus NPH KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBJISATHCS
packaieHHble (ropsliMe) 4YacTUUbl W Kalld MeTalla [pu  pacIuIaBICHHUH
B ABAapUMHBIX PEXKHUMAX >KWJI TPOBOJAOB (KabOeyel) WM TpU pa3pylICHUU

AIEKTPOIIPHUOOPOB.

Ilepezpy3ka 3nekmpuyueckux cemeu

CoBpeMeHHbBIE KBApTHUPBI M JIOMA HACBIIIEHB MHOMXECTBOM JJIEKTPUYECKUX
npubopoB. YacToll NpUYMHON BO3HUKHOBEHHUS IMOXKAPOB SBISETCA IEperpys3ka
BJIEKTPOCETEN.

IIeperpy3koi Ha3bIBA€TCS TAKOE SIBJICHUE, IPU KOTOPOM B JJIEKTPUUECKON CETH
BO3HUKAIOT TOKOBBIE HAIPY3KH, PEBBILIAOIINE JUIUTEIBHO JTOITYCTUMBIE.

Haunbonee wyacToil NpUYMHON, BBI3BIBAIOIIEH TMEpPErpy3Ky dSJIEKTPUUYECKUX
Hernen B )KUIIbIX U OOIIECTBEHHBIX 3[aHUSX, SIBISETCS BKIIOUEHHE B DJIEKTPUUECKYIO

CETh HE MPETYCMOTPEHHBIX PACYETOM MOIHBIX TOTPEOUTENCH ICKTPOIHEPTHH HIIN
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BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OONBIION MOITHOCTH
OJTHOBPEMEHHO.

B pesynbrare meperpy3kud MpOBOAA HArpeBAIOTCs, BBIACISICTCS OOJIBIIOE
KOJIMYECTBO TEIUIA, MOT'YT IUIABUTHCS KUJIBI IPOBOJOB — 3TO MOXKET CTAaTh PUYUHOU

KOPOTKOI'O 3aMbIKAHN:, BOZHUKAIOT UCKPHBI U KaK CIICACTBUC I1OKAP [5]

bonvuoe nepexoonoe conpomuenenue (nioxoi KoHmakxm,)

bonpiioe mepexogHOe COMPOTHUBIEHHWE — 3TO COMNPOTUBICHHE Y4YacTKa
MEKTPUYECKOW TIeMM B MECTE€ COCIWHCHHS OTACIBHBIX JJIEMEHTOB (MecTa
COCJIMHEHUS TPOBOJOB, MOJCOCAUHEHUS] MX K AJIEKTPOINPUEMHUKAM, KOHTAKTHBIM
AJIEMEHTaM U T.M.) B KOTOPBIX, MPU HEMPABUIHLHOM UX UCIIOJHEHUU, COMPOTUBIICHUE
BBIIIIE 110 CPABHEHUIO C COMPOTUBIICHUEM AJIEKTPUUECKON LEMH JI0 3THX Y4aCTKOB U
nociie Hux [3].

Hanbonee yacto Oomblue nepexoiHble COMPOTUBIICHUS BO3HUKAIOT B MECTax
COCIMHEHUS TPOBOJIOB MEXIY COOOM, KOTJa BMECTO ITAMKH, CBapKH, OMPECCOBKHU
WU 32KUMOB MOJI OOJITBI NMPUMEHSIOTCA CKPYTKH MPOBOJOB (OCOOEHHO OIacHa
CKpYTKa MPOBOJIOB C aTFOMUHUEBBIMU U METHBIMH JKHJIAMH ), B MECTaX MOKIIOUCHUS
MpPOBOJIOB K ammaparam 0e3 CHeluajbHBIX 3aKUMOB M HAKOHEYHUKOB,
B BBIKJIFOYATENISAX, INTENCEIbHBIX pa3beMax (pPOo3eTKax, BUIIKAX) Ha KOHTAKTHBIX
AJIEMEHTaX MPH CHIKEHUW TPHUJIATaeMBbIX JIJIS BKIIFOUCHHS YCUIIMH, HEOBKIIOUCHUS,
MOATOPAaHUSI W T.MI., B MECTaX KOHTAKTOB, BBIOJHCHHBIX C TMTOMOIIBI0 PE3bOOBBIX
COCMHEHHUI B DJIEKTPOOOOPYAOBAaHUU, B KOTOPOM B TpoIlecce padOTHI MPOU30ILIO
oclla0JIeHre KOHTAKTa.

HemnocpencTBeHHbIM HCTOYHUKOM 3a)KUTAHUSI B OTOM CIIy4ae MOTYT OBITh:
DJIIEMEHTHI DJIEKTPOYCTAHOBOK, HArpeThie JO BBICOKOW TeMIlepaTyphl TEIUIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B  MecTe OOJBIIOrO  TEPEXOJTHOTO
CONMPOTHUBJICHUS;  DJICKTPHYCCKHUE  MCKPHl WM  YaCTHIBI  PACIUIABIICHHOTO
¥ HAKaJeHHOTO MeTala, BO3HUKAIOIINE B MECTE «IUIOXOT0» DJIEKTPHUIECKOTO
KOHTaKTa.

Kpome Toro, 607bI110€ MEPEXOIHOE COMPOTUBICHUE MOXKET OBITh MPUUYUHON

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzo60ii npoooit)
Uckpenne (myroBodi mpoOoOi) B 2JIEKTPOYCTAHOBKAX — OTO BechMa

PACIpoOCTPaHCHHOC SIBJICHUC U ITPOUCXOAUT KaK IIpHU HOpMaHBHOﬁ pa60Te OTACIIBHBIX
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NOTpeOUTENEN DIIEKTPUYECKOW SHEPTUM, 4alle BCero mnpuOOpOB HMEIOLIUX
KOJUIEKTOPHBIN 3JEKTPOJABUIaTelb MPU HEIUIOTHOM IMPUJIETAaHUM K HUM IIETOK, TaK
U B aBapUHHOM peXHME PabdOThl 3JIEKTPONPHUOOPOB, B MECTaX HEKAYECTBEHHOTO
OPUCOCAMHEHUS  MPOBOAOB K  TOTPEOUTENsIM  DIEKTPUUECKOH  DHEPIHH,
IpU COMPUKOCHOBEHHM OTAETBHBIX YYacCTKOB MPOBOJOB MEXIy CO00M win
C 3a3eMJICHHBIMH KOHCTPYKIIUSIMA U T.1. [3].

[Ipy ucKpeHMM NOPOUCXOAUT 0Opa3oBaHUE HCTOYHUKOB  3a)KUTAHMS,
o0aarolUX YHEPTUEN U TEMIEPaTypOil JOCTATOYHBIX ISl BOCIUIAMEHEHUS! MHOTHUX
TOPIOYMX BEUIECTB U MAaTEPHUAJIOB.

HckpoBoll pa3psig MOXKET 00pa3oBBIBATHCSA MPHU M3JIOME KWIbl KaOens u3-3a
YCTAJIOCTU METajlla, pa3pbiBa MPOBOJHUKA NPH YPE3MEPHOM PACTKEHUH KaOes,
A100 NP MOBPEXKACHUU KUJIbl IOCTOPOHHUM HpeaMeToM. B moBpexaéHHON xuie
BO3HMKAET MaJbli 3a30p, NMPOOMBAaEMbI pabOYUMM HaIpsHKEHHEM, IO3TOMY TOK
[0 TaKOMy KaOeJro MpOJ0JIKAeT MPOTEKaTh, U OCTAETCSA OJM30K K HOMHUHAJIBHOMY
3HAQYeHUI0. B 3a3ope BO3HMKAeT JAYroBOM paspsl, COINPOBOXKIAKOIIUKCS
WHTEHCUBHBIM BBIJICJICHHEM TEIUIa, YTO MPUBOJUT K JaJbHEHIIEMY pa3pyLICHUIO

N300 1UHN Ka0es U ero BO3IropaHuIo.

Idnekmpuueckan oyza

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOWYUBOTO AJNEKTPHUUECKOTO
pa3psna MEXIy IBYMs METAJUIMYECKUMHU 3JIEMEHTaMH 3JIEKTPUYECKON YCTaHOBKH,
MMEIOIMMHU Pa3Hble MOTEHIUAJbI. B 2JIeKTpUYeCKON ayre MPOUCXOAUT UHTCHCUBHAS
MOHM3aIMsl ra3oBOro NPOMEXKYTKa, IUIaBIEHUE M ropeHue mertamia. Kpome Ttoro,
MPOUCXOJUT HWHTEHCUBHOE pa3OpbI3TUBAaHUE PACIUIABICHHBIX YacTHUI[ MeTajia,
UMEIOIMUX OOJIBIIION 3amac TEIIOBOM HSHEPruu, KOTOpHIE IMOMajasi Ha TOprOYHe
MaTepualibl, MOTYT 3aXKeub HUX. OJJEKTPUYECKass Jyra HMEET OYEHb BBICOKYIO
temriepatypy (1500-4000 °C) m MOXET BOCIUIAMEHHTHh MPAKTUYECKU JHOOOM
TOPIOYMI MaTepuaj, CONMPUKAcasCh C HUM HETMOCPEJICTBEHHO, a TaKXKe MOCPEICTBOM
JIYYUCTOM TETIOTHI.

VYcroltunBass  sjekTpuueckas — Jayra  HMHOTAAa  MOXET  BO3HUKaTh B
aneKTponpoBoaax. IIpu annekTpudeckon ayre Mo MensM MpoTeKaroT TOKU KOPOTKOTO
3ambikaHus. [ToaTomy npu oOpa3zoBaHUU PIEKTPUUECKON TyTU B aBAPUIHOM PEKUME
B DJICKTPUYECKOMN 11€TIM BO3HUKAIOT BTOPUYHBIE (TOOOYHBIC) SBJICHHS, XapaKTePHBIC

Ul KOPOTKOIO 3aMblKaHusA. B ciydasx, HE NpeayCMOTPEHHBIX HOPMAJIbHBIM
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PEKUMOM SKCIUTYaTalMU 3JIEKTPOYCTAHOBOK, BO3ZHUKHOBEHUE DJIEKTPUYECKOU IYTH
Jare BCero MPOUCXOAMT MPH KOPOTKOM 3aMbIKaHuH [3].

Ilepenanpsascenue ¢ 3n1ekmpuuecKkon yenu

[lepenanpsikeHre MOXET BO3HUKATh: MPU KOPOTKUX 3aMBIKAHUSAX; TpU
NOMAJJaHUN «BBICOKOTO» HANpsHKEHUS] HAa HU3KOBOJBTHBIE CETU; IMPU TI'PO30BBIX
paspsaax; AIEKTPOMArHUTHON MHAYKLIUU U JIp.

[lo>xapHasi OnacHOCTh MEpPEHANPSIKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUH, MOXET TPOSBIATHCS B  CIEAYIOMIEM: MOBBIIICHUH BEPOSTHOCTH
BO3HUKHOBEHHUSI KOPOTKOTO 3aMBbIKaHUs; YBEIMYEHUH TOKOBOW HArpy3Kd Ha
OTJENBHBIX y4YacTKax »dJCKTPUUECKON Iemd W BO3MOXHOCTH BO3HUKHOBEHUS
Neperpy3KH; NOBBIIIEHUN TEIUIOBBLACICHUS B AJIEKTPOHArpeBaTeNIbHbIX YCTPOMCTBAX;
HOBBILIEHUH BEPOSITHOCTH BO3HUKHOBEHUS aBapUUHBIX PEKUMOB B 3JIEKTPOIPUOOpax
[3].

Henpasunvnaa 3IKkcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeUCnPAGHOCMU IJIEKMPOU3 e U

[loxxapHas 0€30MaCHOCTh  3JEKTPUYECKUX NPUOOPOB  HANpaBieHA Ha
o0ecrniedyeHre MPaKTHIeCKOW HEBO3ZMOKHOCTH 3aropaHus, Kak cCaMoro M3AeNus, TaK U
OKpyXXalIlled ero cpeabl, UTO JODKHO OOECHeurBaThCsi  KOHCTPYKLUEH
AJIEKTPOINIPUOOpPa, BHIOOPOM  KOMIUICKTYIOIIMX M3JEIUH W MaTepualioB ¢
TEMIEPATYPHBIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOLIMMHU TEIJIOBOMY PEXKUMY
pabotel. Ilpm STOM  XapaKTepUCTHKaAMH  IMOXKapoOE30MacHOCTH  SIBISETCS
COOTBETCTBHE TEMIIEpaTyphl Ha OCHOBHBIX DJEMEHTaX DSJEKTPHUUECKOro mpudopa
JOTTYCTHUMBIM 3HAYCHHSIM, KaK B paboueM, TaK U B aBapUITHOM PEKHUME €r0 padOTHI.

Bo3HUKHOBEHHE MOXApoOB OT 3JIEKTPUUECKUX MNPUOOPOB MOXKET OBITh
OOyCIIOBJICHO: ~ KOHCTPYKTUBHBIMH  HEJOCTaTKaMM,  HapylUIeHHEM  MpaBHI
AKCIUTyaTallMM; HEKAueCTBEHHBIM HHEProcHa0KeHHeM (pe3KUMH  KoJeOaHUsSIMU
HANPSDKEHUSI B DJIEKTPUYECKOW CETH, YTO MOXKET MPUBECTH K BO3HUKHOBEHHIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH TPUYMHAMH BO3HMKHOBEHHS IOKapOB OT OJCKTPHUUECKUX
U3JICITAN SIBIISTFOTCSI: KOPOTKOE 3aMbIKaHWE B MPUOOpaxX U IMIHypaxX MUTAHUsA, OOJBIIOEe
NEPEXO0IHOE CONPOTUBIICHUE, TIEPErpy3Ka, NCKPEHUE, HapyLIeHHE TEIJIOBOIO PeKUMa
paboTel  3nekTporpubopa  (YXYAIIEHHBIM  TEIUIOOTBOJ),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHWE HArpeThIX MOBEPXHOCTEH 3JIEKTPONPHOOPOB C TOPIOUYUMHU

MaTepuaiaMH;  BO3JCMCTBHE  TEIUIOBOTO  M3JIyuyeHus npubopa  (Hampumep,
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3J'ICKTp00601"peBaT€JI}I) Ha TOpHOYHUC MATCpUuaJibl, BBUICT PACKAJCHHBIX YaCTHII,

00pa30BaBIIMXCS B PE3yJIbTaTe aBAPUIHOTO pexknuMa [3].

3. Opranusanus NpoPpuIaKTUKH MOKAPOB

3.1. O0mme moJ10KeHUuS

C 1 wmapra 2023 r. BCTynWwIO B  CWIy  IOCTaHOBJICHHE
[IpaButensctBa Poccuiickoit ®epeparuun ot 24  oktadps 2022 r.Ne 1885
«O BHECEHUU M3MEHEHUN BlIpaBuna IIPOTUBOIIOKAPHOTO pexuma
B Poccuiickoin deaepanuny.

[lynkT 2 yka3aHHBIX W3MEHEHWH BBOAUT B [IpaBmia mpoTHBOMOKApHOTO
pexuma B Poccuiickoit @enepanun (nanee — III1P)noBei myHKT 2.1 ciaeayromiero
coaepkanusi «PykoBoauTenb OpraHu3alii OOECIIEUMBACT SKCIUIyaTallUIO 3IaHMM,
COOpPY’KEHUIB COOTBETCTBUHU ¢ TpeOoBaHUsIMHDenepabHOTO 3akoHa « TexHUuecKuii
permaMeHTo TpeOOBaHUSAX MOXapHOM Oe3omacHOoCTW» W (WIKM) TPOEKTHOM
JOKYMEHTALUN.

C 7 auBapsa 2023 r. Bctynuiu B cuity lIpaBuiia TEXHUYECKOW DKCILTyaTalllU
ANIEKTPOYCTAHOBOK TMOTpeOUTeNe siekTpuueckod »sHeprun (mamee — [ITD),
YTBEPKICHHbIE IPUKa30M Munsnepro Poccun Ne8110112.08.2022
«O0 ytBepxkaeHun IlpaBuin TEXHUYECKOM HKCIUTyaTallMM  3JIEKTPOYCTAHOBOK
MOTPEOUTENCH PIIEKTPUIECKON IHEPTUNY.

B coorBerctBum ¢ nyHkrom 3 IITD TtexHuueckas SKCIUTyaTamus
JIEKTPOYCTAHOBOK ~ BKJIFOYAET, B TOM YMCJIE, HX PEMOHT M TEXHHYECKOE
o0cCTy’)KHBaHHeE.

B cootBerctBuu ¢ nmynkroMm 7 IITO, mpu skcryaTanuu 3JIEKTPOYCTaHOBOK
noTpeduTenab Takke JODKEH OOeCHeuuTh: COAEp)KaHHE JIIEKTPOYCTAaHOBOK B
UCIPABHOM COCTOSTHUM M MX 0O€30MaCHYI0 SKCILUTyaTalMIo; MPOBEIECHUE TEXHUIECKOTO
OOCITy’)KMBaHUSI U PEMOHTa 3JIEKTPOYCTAHOBOK B IIENIAX MOJJCPKAHUS UCIPABHOIO
COCTOSIHUA W 0€30MacHOM  O3KCIUlyaTalldd  DJIEKTPOYCTAaHOBOK;  HaJU4He,
UCIIOJIb30BAaHUE M MOJJEp>KaHWEe B aAKTyaJbHOM COCTOSSHUM  TEXHHYECKOU

JIOKYMEHTAIUH, HEOOXOIUMOM JIJIs1 AKCIUTyaTalluK 3JIEKTPOYCTAaHOBOK.


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 coorBerctBun ¢ myHkTtoM 8 IITD a1 HENMOCPEICTBEHHOTO BBINOJIHEHUS
00s3aHHOCTEM IO OpraHu3allid JKCIUTyaTallid 3JIEKTPOYCTAaHOBOK PYKOBOJUTEIH
notpedutenss (32 HUCKIIOYEHUWEM  HMHJAWBUAYAJIbHBIX  MpPEAIpPUHUMATENEH
U (U3MYECKUX JIMI) OPTaHU3AIMOHHO-PACTIOPSAUTENBHBIM JTOKYMEHTOM Ha3HadyaeT
U3 4YHUCIa AJAMUHUCTPATHUBHO-TEXHUYECKOTO MEpCOHaNa MNOTPEeOUTENs  JULO,
Ha KOTOPOE€ BO3JIOXKEHBI OOS3aHHOCTH MO OPraHU3alUy IMPOBEAECHUS BCEX BHUJIOB
paboT B  DJIEKTPOYCTAHOBKAX MoTpeduTenss (majsee —  OTBETCTBEHHBIN3a
AJIEKTPOXO3AUCTBO), M €ro 3aMmecturens. B cioydae ecnu  moTpeOuTENb,
OCYILECTBIISIFOIIAN AKCIUTYaTallMI0 3JIEKTPOYCTAHOBKH, SIBISIETCS WHIWBUIAYAJIbHBIM
MpEANPUHUMATEIIEM,
00513aHHOCTh MO OpraHM3alMM HKCIUIyaTallMd 3JIEKTPOYCTAHOBOK, OpraHU3aluu
IPOBEJCHUS BCEX BUAOB pabOTB 3JEKTPOYCTAHOBKAX BO3J1araeTcsl HEMOCPEICTBEHHO
Ha TaKOro MHIWBHUIYaJIbHOTO MPEINPUHUMATENS.

VYuutsiBas TpeboBanus myHkra 8 I1TO, opranuzanuio npouiakTUKU OKapOB
OT 3KCIUTyaTUPYEMOrO 3JEKTPOOOOPYIOBAHMS PEKOMEHIYETCS BO3JIOXKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SHUCTBO WM HA UHANMBUIYAIBHOTO NMPEANPUHUMATES,
HEIMOCPEICTBEHHO SKCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKHU, a I (PU3UUECKUX JIHUIL] —
HEIMOCPEICTBEHHO Ha (PM3UUECKOE JIUI0, SKCILUTYaTUPYIOILEE ANEKTPOYCTAHOBKH .

B cootBercTBuM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a 3JIEKTPOXO35HCTBO
JOJKHBI OBITh BO3JIO’KEHBI MOJHOMOYHMS 1O OpraHM3alM pa3pabOTKU U BEIECHUIO
JOKYMEHTAalMM 110 BOMNPOCAM OPraHU3alMu JKCIUIyaTallud 3JEKTPOYCTaHOBOK
U ee IepecMoTpy (akTyaln3alMu); OOECIEUEHUIO BBINIOJHEHUS PEMOHTa U
TEXHUYECKOTO 00CITYy)KHUBaHUsI 3JIEKTPOYCTaHOBOK.

B cootBerctBumM ¢ mynkrtom 14 IITD, moTpeburens MOMKEH OpraHU30BaTh U
OCYUIECTBJISTh KOHTPOJb COCTOSIHUS €r0 3JEKTPOYCTaHOBOK, OCHOBAHHBIM, B TOM
quclie, Ha pe3yJbTaTax OCMOTPOB. BhISBIIEHHbIE 10 PE3yJIbTaTaM KOHTPOJIS 1e(eKThI
000pyZOBaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK JOJKHBI (DPUKCHPOBATHCS B JKypHAJIE
ne(eKTOB C OIpeAesieHHEM OTBETCTBEHHBIX 32 YCTPAHEHHWE JMI M CPOKOB
yCTpaHeHus 1e(PEeKTOB.

B cootBerctBum ¢ mynktom 23 IITD morpebutens mOMKEH 00ECHEUUTH

IPOBEJCHNE TEXHUYECKOTO OOCIYKMBAaHHUSI U PEMOHTOB 000PYAOBAaHUSA U YCTPONCTB



22

ANEKTPOYCTaHOBOK.  OObEM  TEXHHYECKOrOo  OOCIHYy)KMBaHUS W  IJJAHOBO-
NPEAYNPEIUTEIIBHBIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JIOJDKEH  ONpPEIESATHCS
HEOOXOMMOCTHIO TIOAICPKAHUSI HCTPABHOCTH M obOecreueHuss 6e30macHoi paboThI
AIEKTPOYCTAHOBOK.

B coorBerctBum ¢ mynkrom 27 IITD y mnorpebutens B OTHOIICHUU
AKCIUTYaTUPYEMBIX UM 3JIEKTPOYCTAHOBOK JOJKHA ObITh B HAJIUYUM CIETyIOLIAs
TEXHUYECKasi TOKYMEHTAIUS:

CXEMBI AJIEKTPUUECKUX COCIMHEHUN U TEXHOJIOTMYECKUX CUCTEM, B TOM UYHCIIE
HOpMaJIbHbIE (BpPEMEHHBIE HOPMAaJbHBIE) CXEMbl DJIEKTPUYECKUX COCTUHEHUN
AIIEKTPOYCTAaHOBOK MOTPEOUTEIS;

KypHajJbl ydeTa »JIJIEKTPOOOOPYIOBaHUS C TEPEYUCICHHEM OCHOBHOTO
AJIEKTPOOOOPY/IOBaHUS W C YKa3aHUEM €ro TEeXHUYECKMX JIaHHBIX, a TakKke
MIPUCBOCHHBIX EMY MHBEHTAPHBIX HOMEPOB.

B cootBerctBun ¢ mynkrom 30 IITD, Bce u3mMeHEeHUsI B 3IEKTPOYCTAHOBKAX,
BBITIOJTHEHHBIE B MPOIECCE AKCIUTyaTalllH, JOJDKHBI OTPAXKAaThCs HA DJIECKTPUUECKUX
(TEXHOJIOTUUECKUX, HWCIOJHUTENIbHBIX) CXeMaX U uepTexkax 3a MOJMNHUCHIO
OTBETCTBEHHOTO 3a OJJICKTPOXO3SUCTBO C YyKa3aHUEM €ro JOJDKHOCTH W JaThl
BHECEHUS U3MEHEHUS.

Ha ocnoBanum nynkta 31 IITD  cooTBeTcTBHE  3IEKTPUYECKUX
(TEXHOJIOTMYECKUX) CXeM (YepTexkeil) (aKTHUeCKHMM SKCIUTyaTallMOHHBIM JIOJKHO
MPOBEPATHCSI OTBETCTBEHHBIM 32 3JIEKTPOXO03AMCTBO HE PEKE OJHOrO pasa B 3 roaa
C OTMETKOM Ha HHUX O JlaT€é MPOBEPKHU, YJIOCTOBEPEHHOW €ro MOMAIMKCHIO.
[Ipy HECOOTBETCTBUU HJIEKTPUUYECKUX (TEXHOJOTUYECKUX) CXeM (uepTexei)
(haKTHYEeCKUM HKCIUTyaTallHOHHBIM OTBETCTBEHHBIM 3a JJIEKTPOXO3SIMCTBO JIOJKEH
OBITH OOECIIeUeH nepecMoTp (aKTyaau3alus) yKa3aHHbIX CXeM (YepTexen).

[Tynkt 8 usmenenuid B II[IPBBoAMT B HEro HOBBIM NMyHKT 17.1 ciemytoiiero
cojiepKaHus . «PykOoBOIUTENIb OpraHu3alMi O00ECIeUnBACT BEJICHHE KM BHECCHUE
uHpOpMAIIMUB KypHaJl dJKCIUIyaTalldd CUCTEM NPOTUBOMOXKAPHOW  3alllUTHI.
JlonyckaeTcsi BeicHUE >KypHaja dKCIUTyaTallid CUCTEM MPOTHUBOIOXKAPHON 3alTUTHI

B 3JICKTPOHHOM BH/IC.


https://docs.cntd.ru/document/565837297#6520IM
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dopma BeJeHUs KypHaJla SKCILTyaTallud CUCTEM IPOTHUBOMOXKAPHOM 3alUThI
OTIPENIEIAETCS PYyKOBOJUTENEM O0BEKTa 3aLIUTHD».

C umenpio obecrieueHust Oe3aBapuitHON PabOTHI  ANEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY3a JJIEKTPOXO3SMCTBO Ha OOBEKTE 3aIUTHI PEKOMEHAYETCS BECTU
KypHaJI, B KOTOPOM YKa3bIBAIOTCA:

nepeueHb KOHTPOIMPYEMOTO 3IEKTPOOOOPYA0BAHNUS;

JaTa MPOBEPKU COCTOSHUS TIOKApPHON 0€30MacCHOCTH IEKTPOOOOPYI0BAHUS;

pe3ysbTaThl MPOBEPKH COCTOSIHUSIETO MOXApHON O€301acCHOCTH, W3MEHEHHUS
COCTOSIHMSI TIOKApHOM 0€30IacHOCTH 3JIEKTPOOOOPYJOBaHMSI 10 CpPAaBHEHUIO C
pe3ysibTaTaMu IpeablIyLel IPOBEPKY;

OPEIIPUHATBIE MEpPbl IO TMOBBIIICHUIO YPOBHS MOKApHOW 0€30macHOCTH
(mpoduitakTHYECKHUE MEPONPUATHS, TEXHUYECKOE 00CITyKUBAHUE, PEMOHT, 3AMEHA).

dopma BEJICHUS KypHaa npoUIaKTHIECKUX OCMOTPOB
AIIEKTPOOOOPYIOBAHHS OIMpENesieTCsT PYKOBOJUTENNEM OOBEKTa 3alluThl. BeneHnue
KypHaia  MOpPO(PUIAKTUYECKHX  OCMOTPOB  3JEKTPOOOOPYAOBAHHS  MOXKET
OCYIIECTBISTHCS B DJIEKTPOHHOM BH/IE.

OTBETCTBEHHOMYPEKOMEHIYeTCSI COCTaBUTh Tpaduk MPOodUIAKTUIECKIX
OCMOTPOB JIEKTPOOOOPYTOBAHHS.

[leprognuHOCTb IIPOBEJCHHUS npoUIaKTUIECKIX o0ce1oBaHMi
PEKOMEHJIyeTCsl YCTAaHOBUTHh B 3aBUCUMOCTH OT COCTOSIHUSI OOBEKTa W CTENEeHU
OTBETCTBEHHOCTH, HO HE pexe 1 pasza B roa.

PekoMeHnayeTrcss MpoBOAUTH BHEIUIAHOBOE MpPO(dUIaAKTHUYECKOE 00CIIeJOBaHHE
OTJEJIbHBIX 3JIEMEHTOB 3JIEKTPOOOOPYAOBaHUS TOCIE KaXKIOTO WX PEMOHTA WIIU
3aMEHBI.

Pe3ynbpTaThl BHEMIAHOBOTO OOCIIEAOBAHUS 3aHOCSITCS B XKypHAI C yKa3aHUEM
MPUYUHBI 00CIEIOBAHUSI.

Pekomengyercss mepen TMpOBEIEHHWEM OYEPETHOTO WM  BHEIJIAHOBOTO
oOCeTIoBaHUSI O3HAKOMHTHCS C JaHHBIMH TPEABIAYIIEro O0OcIeAoBaHHs. ITO
MIO3BOJIUT MPOCTIEAUTh TUHAMUKY TIO’KapHON 0€30MaCHOCTH AJIEKTPOOOOPYIOBAaHUS U

CBOCBPCMCHHO IIPCAOTBPATUTD IMOKAPOOITACHYIO CUTYAllUIO.
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B coorBerctBuu ¢ mynktrom 37 IITD mnorpebureneM JOJIKHBI OBITh
COCTaBJICHBl U YTBEPXKJICHbI PYKOBOJMUTEIEM WM HHBIM YIIOJTHOMOYEHHBIM JIUIIOM
NOTpeOUTENsT - IOPUAMYECKOTO JMna (MOoTpedWTeNneM - HWHIUBHAYATbHBIM
MpeANnpuHAMATENIeEM Wi (U3HYECKUM JIMIIOM) Tpadukd OCMOTpOB W 00XO0/0OB
o0opynoBaHUs, 3TaHUN
U COOPY>KEHUH AIIEKTPOYCTAHOBOK MOTPEOUTEIIS.

HenocpeactBeHHo  mpo(UIAKTHYECKHUIT  OCMOTP  3JEKTPOOOOpYAOBaHUS
MPOBOJUT KBAIM(PUIIUPOBAHHBIA  CIEHUATUCT OOCITY>KMBAIOIIEH OpraHu3anuu
COBMECTHO C OTBETCTBEHHBIM 32 3JICKTPOXO03IMCTBO Ha OOBEKTE.

Bce onepammu ¢ anektpoodopyaoBaHuEM (MOHTaX aIllapaToB AJIEKTPUUECKOM
3alllUThI, TEPMOUHIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITY>KHUBAHUE,
PEMOHT, 3aMeHa) JOJDKHBI IPOBOJUTH KBaJU(UIMPOBAHHBIC  CIICIIHMAIUCTHI

06CHY)KHB3IOH1€I>'I OopraHu3aluu.

3.2. [Ipopunakruyeckue MepoNnpUATHS

K mnpodunaktuyeckum MEpONpUITHSIM IO MPEAYNPEKACHUIO TOKapoB
OT 3JIEKTPOOOOPYIOBAHUS KUIIBIX U OOLIECTBEHHBIX 3IaHUM CIIEyeT OTHECTH:

- IEPUOJNYECKUI KOHTPOJIb COCTOSIHUS M pabOTOCIOCOOHOCTH anmnapaToB
3aIUTHI JIEKTPUYECKOH CETH;

- IPUMEHEHNE TEPMOUHIUKATOPOB U MEPUOINYECKUN KOHTPOJIb UX COCTOSIHHUS;

- IPUMEHEHNE TEPMOCHCTEM,;

- IEPUOINYECKOE IPOBEJICHHE TEIJIOBU3UOHHOMN JUArHOCTUKH
HKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYA0BaAHNUS;

- KOHTPOJIb COCTOSIHUS UCIOJIb3YEMbIX 3JIEKTPONPUOOPOB, SIEKTPONPOBOAKU U
AJIEKTPOYCTAHOBOYHBIX U3CIUH.

IHpumenenue mepmounouxamopos

Ilepen  nmepBUYHOM  YCTAHOBKOM  TEPMOMHIAMKATOPOB  HA  DJIIEMEHTHI
AIEKTPOOOOPYI0OBAHUS HEO00XO0IUMO COOCTBEHHHKY AIEKTPOYCTAaHOBKHU
WIM  JKCIUTyaTUPYIOIIEH  opraHu3amu  pa3paboTaTh  MPOEKT  MOHTaXa

TCPMOHNH/IUKATOPOB C YKA3aHHUECM TOYCK UX MOHTAKa 1 THUIIOB.
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[IpoekT MOHTaxa TEPMOMHAUKATOPOB PEKOMEHIYETCSl BKIIOUUTH B MEpPEYCHb
OCHOBHOM TEXHHYECKOU JOKYMEHTAIIMHU 3alUIIAeMOU AJIEKTPOYCTAHOBKH.

[IpoekT MOHTaka TEPMOUHIUKATOPOB CTAHOBUTCS YacThIO MPOEKTHOU
nokyMeHTaiuu. B coorBerctBun ¢ myHkrom 2.1 I1I1P, BBe1eHHBIM MOCTAHOBJICHUEM
[IpaButenscTtBa Poccuiickoit @enepauun ot 24 okta0ps 2022 roma N
1885,5kcmtyaranivio  37aHUM B COOTBETCTBHHM C  TPEeOOBaHUSIMHU  IMPOEKTHOM
JIOKYMEHTAIlUU 00eCcreunBaeT pyKOBOAUTEIb OpraHU3allnu.

[Ipu nmocnenyronmemM MOPOBEACHUM  PEMOHTHBIX paboOT ¢ 3aMeHOM
TEPMOUHAUKATOPOB HEOOXOAUMO OCYILECTBISATh B COOTBETCTBUM C TPEOOBaHMSIMH,
pa3paboTaHHOIO IPOEKTa MOHTAXKA.

YCTaHOBKY  TEpMOMHAMKATOPOB  JOJDKEH  IPOU3BOAUTH  INEPCOHA,
JONYIIEHHbII K paboTe B JEHCTBYIOIIMX 3JIEKTPOYCTAHOBKAX, HWMEIOIIUN
HEOOXOMMbIE 3HAHUS U HABBIKM MOHTa)ka TEPMOMHANKATOPOB.

MoHTaXX TEPMOUHIUKATOPOB, CJEAYeT MPOU3BOAUTH Ha OTKIIOYEHHOM
AIIEKTPOOOOPYIOBAaHUH (HAMIPUMEP, BHIBEICHHOM B PEMOHT, MPU NEPUOTUIECKOM
WIM BHEIJIAHOBOM TEXHUYECKOM OOCIYXUBAaHUM U T.O.) ¢ coOmogeHuem Ilpasui
10 OXpaHe TPyJa MPHU IKCIUTyaTaIlH SJIEKTPOYCTaHOBOK.

TepMonHINUKATOPHI, TPEUMYIIIECTBEHHO, CIEAyeT pa3Meliarh Ha KOHTaKTHBIX
COCMHEHMSIX M  KOHTAaKTaX  paclpeleiUTeNbHbIX  YCTPOWCTB;  JOMYyCTHUMO
pa3MelIeHHe Ha KOpIycax HEKOTOPOro 3JIEKTPOOOOPYIOBaHMs, a TaKkKe HHBIX
3JIEMEHTaX 3JIEKTPOYCTaHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeENIaTh TaK, YTOObI OHU OBLIM XOPOIIO
BUJIHBl TPU BU3YyaJIbHOM KOHTPOJIE€ COCTOSHUS TMOXapHOM  0Oe30MmacHOCTH
AIIEKTPOOOOPYIOBaHMs, B YAaCTHOCTH, TEPMOUHAMKATOPHbIE HAKJICHKH CIIEoyeT
pasMemniath TakuM 00pa3oM, YTOOBl TEPMOWHIAMKATOPHBIE METKH TeMIEepaTypHOM
MKadbl ObBUIM  XOPOLIO BHUAHBI TPH TPOBEICHWU BU3YAIBHOTO OCMOTpa
AIEKTPOOOOPYIOBAHUS.

[Ipu pasMmemieHUH TEPMOMHIUKATOPOB  ClieAyeT UW30eratb  KOHTaKTa
UX TIOBEPXHOCTH C DJIEMEHTaMH, KOTOpPHIE CIOCOOHBI BBI3BATh WX TOBPEKICHUE

B PC3YJIbTATC MCXaHNYCCKOTO BOBI[GIZCTBHH.
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[lepen MOHTa)KOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOUMO IMPOU3BECTH UX
BHEUIHUM OCMOTp Ha MpeIMET OTCYTCTBHsI MOBPEKICHUHN. TepMOMHAMKATOPHBIC
METKH TEMIIEpaTypHOI IIKaJIbl HAKJIEUKU HE JOJKHBI UMETh OTMETOK JOCTHKEHUS
HA3HAYEHHBIX TeMIlepaTyp (He JOHKHO ObITh U3MEHEHHUS IBETA METOK).

Hanecenne TepMOMHIWKATOPOB HEOOXOJUMO TMPOU3BOJAUTH B COOTBETCTBUU
C MHCTPYKLIMEH 10 KCIUTyaTalluii TEPMOMHANKATOPA.

B nponecce MOHTa)ka He JOITYCKAETCs:

- MEXaHMYECKOE MOBPEXKICHUE TEPMONHIMKATOPHON HAKIICHKH;

- HAHECEHHE TEPMOMHJIMKATOPOB Ha 3JEMEHTHl 3JIEKTPOOOOpYI0BaHMUS,
HaXOJAIIMECS IO/ HANIPSYKEHUEM;

- pa3MElICHUE  TEPMOMHAMKATOPOB B  HENOCPEICTBEHHOW  OiM30CTH
OT HarpeBaTeNbHbBIX IPUOOPOB.

B KypHane yka3bIBaeTCsl MECTO HAHECEHHs TEPMOMHIMKATOpA, Ipeaes
cpalaTbhIBaHUsA, UCXOAHOE COCTOSHHUE (I[BET, rPaJyUpOBKa M T.II.), AaTa HAHECEHUS,
CPOK HCIIOJIb30BaHUSI UJIU ATy 3aMEHBI.

CocTositHue TEPMOMHIIMKATOPOB CJEAYET MpPOBEPSATh MYTEM BHU3YaJIbHOTO
OCMOTpa EKTPOOOOPYI0BaHUS ¢ COOJIOICHUEM TpeOOBaHUM MPaBUJI OXPaHbI TPyaa
(B mepuo/1 BBINIOJIHEHUS TJIaHOBBIX, BHEMJIAHOBBIX OCMOTPOB, B IEPHO/I BHIMOIHEHUS
PEMOHTHBIX padoT).

IlepnonnuHOCTH ocMoTpa AJIEKTPOOOOPYIOBaHMS, 3aIUIIEHHOTO
TEPMOMHINKATOPAMH,  yYCTAaHABIMBACTCS  OPraHU3aLMOHHO-PACIOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKA  DJIEKTPOYCTAHOBKM  WJM  3KCIUIyaTHPYOIIEH
OpTraHU3AIMECH.

[Ipu mpoBeneHNH BU3YalbHOIO OCMOTpa 0c000€ BHMMAaHHE CIEAYEeT YACNATh
OTCYTCTBUIO MEXAHMYECKUX TOBPEKACHUN TEPMOMHIMKATOPOB, UX OTKIICUBAHHUIO
WM OTCJIauBaHUIO, CPadaTHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM Uil BbIBOJA OOOPYJOBaHUSI B PEMOHT SIBJISETCS IPEBBIIICHUE
TEMIIepaTyphl SJIEMEHTOB 3JIEKTPOOOOPYI0BAHMUS.

[Ipodunaktuyeckne MeponpusTUs MpeACTaBICHbI B Ta0UIE 3.
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Tabiauuna 3
IIpodunakTuyeckue MeponpusaTUsA
Texunueckue Pexomennyemas .
I[poduaakTnyeckoe MmeponpusiTue JeiicTBus NpH 00HAPYKEHUH HEUCTIPABHOCTH
CpeacTBa NEepUOAUYHOCTh
ABTOMaTHYECKHUE BusyanbHblil 0cMOTP. 1 paz B 3 mecsiia | [Ipu oOHapyXKE€HUH HEHUCIIPABHOCTH IMPOU3BECTH
BBIKJIIOYATEIU He pomxno ObITH nedopmanmu Kopryca, H3MEHEHUS 3aMEHy amnrnapara
LBETa M OIUIABJIEHUS W30JSLUUU MPOBOJAOB, CIEHOB
neperpesa (MU3MEHEHHUS 11BETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBMS  NIApaMeTpOB  ammapara,
YKa3aHHOM B MapKUpPOBKE IIapaMeTpaM 3JIEKTPUYECKON
CETH 110 HANPSKEHUIO U TOKY.
ITpoBepka pabOTOCTIOCOOHOCTH.
VYerpoiictBa  3amuThl | BuzyanbHblil 0CMOTP. 1 pa3 B 3 mecaua | [lpu oOHapykeHUM HEUCHPABHOCTH IPOM3BECTU
nuddepeHIaTbLHOTO He nomxHO ObITh nedopManuu Kopryca, HU3MEHEHHS 3aMEHY YCTpONCTBA
TOKa LBETa M OIUIABJICHUS M30JILIMM MPOBOJAOB, CIIEIOB
neperpena (M3MEHEHMsI 1{B€Ta) KOHTAKTOB.
IIpoBepka  cOOTBETCTBMS  IapaMeTpoOB  ammapara,

YKa3aHHOM B MapKHPOBKE IapaMeTpaM 3JIEKTPUYECKON
CeTHU IO HaNpsKEHUIO, TOKY, A1 depeHnanbHOMy TOKY.
[TpoBepka pabOTOCIIOCOOHOCTH C TIOMOIIBIO KHOIIKH
«Tect». Ilpn HaxaTtuum Ha KHONKY «TecT» yCTpOHCTBO
JIOJDKHO CpaboTaTh.

VYcrpolicTBa 3aIUTHI OT
JyTOBOTO pobos
(McKpeHus)

BusyanbHblil 0CMOTP.
He pnomxHo ObITH nedopmanuu Kopiyca, HU3MEHEHUs

[[BETa M OIUIABJIIEHUS M3OJISLIMA MPOBOJAOB, CIIEJOB
neperpeBa (M3MEHEHUs 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHSI ~ TapaMeTpOB  arlapara,

YKa3aHHOM B MAapKUpPOBKE MapamMeTpaMm 3JIEKTPHUUECKOU
CETH I10 HAIIPSHKEHUIO, TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIKHU
«Tect» WM mNpu MOMOUIM TECTOBOIO YCTpOICTBa,
BXOJSIIET0 B KOMIUIEKT NoOcTaBkW. llpu Haxkatuu Ha
KHOMKY «TecT» yCTpPOWCTBO JOMKHO CpaboTaTh.

1 pa3 B 3 mecsia

[Ipu oOHapyXeHHHM HEUCIPABHOCTH MPOU3BECTU
3aMEHY YCTPOMCTBa
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Texnnueckue
cpeiacTBa

I[poduaakTnyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIHYHOCTD

JeiicTBus NPHU 00HAPYKEHUH HEUCTIPABHOCTH

IIpn BKIIOYEHHH TECTOBOIO YCTPOMCTBA B PO3ETKY
3alMIAaeMO LIeNH YCTPOUCTBO JOIKHO CpabOTaTh.

YcrpolicTBa 3alUTHI OT

BusyanbHbliii 0cMOTP.

1 pa3 B 3 mecsiia

[Ipu oOHapyXeHUH HEUCIIPABHOCTU IMPOU3BECTH

[IepeHaNPsKEHUS He pomxno ObITh nedopmanmu Kopmyca, U3MEHEHHUS 3aMEHY YCTPOMCTBA
IBETa M OIUIABJICHUS M30JALIMA IIPOBOJAOB, CIIEIOB
neperpesa (M3MEHEHHUS 11BETa) KOHTAKTOB.
IIpoBepka  cOOTBETCTBMS ~ IapaMeTpoOB  ammapara,
YKa3aHHOM B MapKHUpPOBKE IIapaMeTpaM 3JIEKTPUYECKON
CETH 110 HANPSDKEHUIO, TOKY.
TepMonHIUKATOPBI BusyanbHblil 0cCMOTP. 1 pa3 B 3 mecaua | [lpu oOHapykeHUN MEXaHUYECKUX MTOBPEXKICHUN
OTCcyTCTBHE MEXaHUYECKUX MTOBPEKICHUMN. WIM UCTEYEHMS CPOKA JKCILTyaTaluy IPOU3BECTU
[IpoBepka CpPOKOB 3KCIUTyaTallMH TEPMOMHAMKATOPOB B 3aMEeHy TEPMOMHANKATOPA.
COOTBETCTBUM C JOKYMEHTALMEN U3TrOTOBUTEIIS. B ciydae WU3MEHEHUs 1BETa
OTtcyTcTBUE U3MEHEHUS 1[BE€Ta TEPMOUHIUKATOPOB. TEPMOMHANKATOPANPOU3BECTH  ACUCTBUA IO
pazgeny 4.3  HAacTOAMX  METOIUYECKUX
PEKOMEHJALIHIA.
Tepmocucremsl BusyanbHblii 0CMOTD. 1 pa3 B 3 mecsina | Ilpu oOHapykeHHM MEXaHUYECKUX TOBPEXKACHUMN
OTCcyTCTBHE MEXaHUYECKUX MTOBPEKICHUI TaTUUKOB. WJIM UCTEYEHUS CPOKa IKCILTyaTalluu IPOU3BECTH
IIpoBepka  CpOKOB  OJKCIUIyaTallMd  JaT4AKOB B 3aMEHY 1aTYMKOB.
COOTBETCTBHUH C JIOKYMEHTALIMEW U3TOTOBUTEIS.
OtcyrcTBHE U3MECHEHUS LBETA OILIAaBJICHUH,
nedopmariiu.
TermoBu3noOHHAS [Tpoussectn TETUIOBU3UOHHYIO nuarnoctuky | He pexe 1 pazaB | Ilo pe3yapTatam TETJIOBU3MOHHOTO
JUArHOCTHUKA JKCILTYaTUPYEMOTO 3IIEKTPOOOOPYIOBAHUS B roJ 00cIIeI0BaHUS COCTABISETCSA MPOTOKOJL.
COOTBETCTBUM C [6] wiaM Jpyrod aTTecTOBAaHHOM [IpoTOoKON MOMKEH COAEpPKaTh  CIEAYIOIIYIO
METOAUKOH TEIUIOBU3UOHHON TUAarHOCTUKHU. MH(pOPMALIHUIO:
- HHUMEHOBaHWE W aJgpec  OpraHu3alnHu-
UCIIOJIHUTEIIS;
- HOMEp JIMUEH3UMM W  aKKpeAuTaluu Ha
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Texnnueckue
cpeiacTBa

I[poduaakTnyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIHYHOCTD

JeiicTBus NPHU 00HAPYKEHUH HEUCTIPABHOCTH

MPOBEJCHUE JAaHHOTO BUAA PalbOT C yKazaHUEM
JaThl  BBIaYM, PETHCTPAIIMOHHOTO HOMEpa,
HAUMEHOBAHMSI OpraHa BBIIABIIETO JIUIICH3UIO U
MIPOBOJIUBIICTO AaKKPEIUTAIINIO, CPOKA JICHCTBHS;
- HOMEp OT4YeTa, HOMEp OJK3eMIUIApa H JaTy
(cpoku) mpoBeieHUS pabOTHI;

- HAaUMEHOBaHUe 00CIEAOBAaHHOTO O0BEKTA U €ro

azipec;

- CIIUCOK WCIIOJTHUTEIICH c YKa3aHHEM
KBaTM(UKAIUH;

- IEpEYCHb CpEIICTB W3MEpPEHUI

UCIIONIB30BAHHBIX ~ IpU  OOClieIoBaHUH,  C
YKa3aHWEM OaThbl IIOBCPKHU,

- enb o0cienoBaHus (OMpeesieHue IMOXKapHOU
OMACHOCTH) U OOBEKTHl 00cienoBaHus (yKa3aTh
KaKoe 3IIEKTPOOOOPYI0BaHUE 3JIaHUS
MI0JIBEPrajioch 00CIEA0BAHUIO);

- XapaKTepUCTUKH  OOBEKTOB  00CIeOBaHUS

(cocTosiHME 3JIEKTPOOOOPYI0BaHMUS,
HarnpsKeHHe, TOK Harpy3ku U T.11.);

- pe3yJIbTaThI o0cIie10BaHuUs (creneHp
neheKTHOCTH (moxxapHoi OTIACHOCTH),

TEPMOTpaMMbl n COOTBCTCTBYIOIIIHE 2001
dotouszobpaxkeHusi, CHOUCOK  NedEeKTOB IO
CTEMEeHH UX MOXKApHOH OMacHOCTH).

ConeprkaHue MPOTOKOJIA MOKET JOMOJHATHCS B
3aBUCUMOCTH OT 00CJIeTyeMOro O0BhEeKTa.
PasBuBmmecs  gedexkthl W gedeKThl  Ha
HavaJILbHOU CTaguu pPasBUTHUA PEKOMCHIOBAHO
YCTpaHSATh B XOJ€ IUIAHOBOTO OTKJIIOYCHHUS
AIEKTPOOOOPYIOBAHMS.

B cnydae oOHapyxeHHS 30HBI C AHOMAIBHBIM
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Texnnueckue Pexomennyemas N
I[poduaakTnyeckoe MmeponpusiTue JeiicTBus NPHU 00HAPYKEHUH HEUCTIPABHOCTH
CpeacTBa NEePHOAUYHOCTh
[10’KapOONacHbIM  ITOBBILIEHUEM TEMIIEPATyphbl
MpOU3BECTH  JIEUCTBUA 10  pazaeny 4.3
HACTOSIIMX METOAUYECKUX PEKOMEHAALMM.
DKcmlyaTupyemble Busyanbnbii OCMOTp ANIEKTPONpUOOpPOB u | Ilepen xaxabpiM | [Ipy OOHapyKeHHH HEUCHPABHOCTH BBIBECTU
3JIEKTPOIPUOOPHI U | DJIEKTPOYCTaHOBOYHBIX U3 JIEIUN (971eKTpUYECKUX BKJIIOUEHUEM npubOp U3 IKCILTyaTaIUH.
AJIEKTPOYCTAHOBOYHBIE | PO3ETOK). anekTponpudopa | [IpousBecT peMOHT WM 3aMEHY HEUCIPABHOI'O
U3JIEIus He pomxno ObITH nedopmanuu Kopiyca, H3MEHEHUs Y BO BpeMs 3JIEKTPOOOOPYIOBAHUS.
LBETA M OIUIABJICHUS H30JSLIMM IPOBOJAOB M IIHYPOB JKCIUTyaTaluuu

NUTAaHUsA, CJEeNOB IeperpeBa (M3MEHEHMs  I[BETA)
KOHTAaKTOB.

He nomxHO OBITH MOBpPEXIEHUS H30JSALMU MUTAIOLIUX
IIPOBOJIOB U IIHYPOB IIUTAHUSA.

PozeTkn m0DKHBI OBITH HAAEKHO 3aKpEIJIeHbI, HE
JNOJDKHBI ~ MMETh  OIUIABJICHMM W MEXaHUYECKUX
MTOBPEXKICHUM.

IIpoBepka COOTBETCTBHS MapaMeTPOB 3IIEKTPOIPUOOpa,
YKa3aHHOM B MApKHUpPOBKE IapaMeTpaMm 3JIEKTPUYECKOU
CETH 110 HANPSKEHUIO U TOKY.

Hcnonb30BaTe  3MEKTpONpUOOp MO Ha3HAuYEHUIO B
COOTBETCTBUH C MHCTPYKIIMEN 110 DKCILTYyaTALMH.
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Koumpons cocmoanusa cucmemul 3a3emneHus

B mpouecce skcruryatanu 3JIEKTPOYCTAaHOBOK BO3MOYKHO BO3HHKHOBEHHE
HEHCIPABHOCTEN M aBaPUMHBIX CUTYyalMH, IPUBOIAIINX K TOKOBBIM yTeukam. B aToi
CBS3U, B KQXJOM JIOME€ JOJKHBI BBINOJHATHCS 3aLIUTHBIE MEPONPHUITHS, OJHUM W3
KOTOPBIX SBJISETCS KOHTYp 3a3zemiieHus. OH oOecredyumBaeT 3aluTy JIOICH OT
MOPaXKEHUS JIEKTPOTOKOM, a TPUOOPHI 1 000PYJ0BAaHUE OT MEPEnajoB HAPSKEHHUS.
KonTyp 3a3emieHusi, MOXKET YCTAaHABIMBATHCS OTICIBHO WM COBMECTHO C
YCTPOMCTBAMM 3alIUTHOTO OTKJIHOUCHHS. KOHTyp 3a3eMiieHHSI MOHTUPYETCA B
cooTBercTBUHM C [IYD.

B cootBerctBuu ¢ [1YD miid neneit opraHu3anny KOHTypa 3a3€MJIICHUST MOKHO
BOCIIOJIB30BATbCsl €CTECTBEHHBIMU 3a3€MIIMTEISIMHU, HAIpPUMEpP, PaCIIOJIOKECHHBIMU
PAIOM METAUTMYECKUMU U KEJI€300€TOHHBIMU KOHCTPYKIUAMU. Bombias 4acTh ux
MOBEPXHOCTH JOJDKHA KOHTAKTUPOBaTh C TpyHTOM. B cBowo ouepens, IIYD
YCTAHABJIMBAET, YTO M3JIENUS U3 KEJIe300€TOHA, HAXOMASIIUECs IOJ| HaNPSKEHUEM,
TpyOONPOBOBI JIsI TPAHCHIOPTUPOBKU TOPIOYMX BEIIECTB, TPyObl KaHAIU3AIMHU U
OTOIUIEHUSI HE MOTYT IPUMEHSTHCS B KOHTYPE 3a3€MJICHHUS.

3ampenaercss yCTaHABJIMBATh 3a3€MJICHUE B KAMEHHCTBIX WM CKaJbHBIX
IpyHTaX, MOCKOJBKY OHHU SBJISIFOTCS TMPOBOJHUKAMU TOKAa M OO0JaJal0T HU3KUM
COIIPOTUBJIICHUEM.

HckyccTBeHHBIEC 3a3eMITUTENH MPEJICTABIISIOT COO0M CUCTEMY METAITUYECKUX
KOHCTPYKIIMH, pa3MEILICHHBIX B 3eMJI€, HAa ONPEICIICHHBIX PACCTOSHUSIX MEXTY COO0M
Y HE3HAYUTEIHLHOM YJaJICeHUH OT 00bEKTa 3aIUTHI.

JInsi M3rOTOBJIEHUSI MCKYCCTBEHHBIX 3a3EMIIMTENIEN MNPUMEHSIOTCA: KPYTJIbIE
NPYTKH, TPyObl PA3HOTO CEYCHHS M YroJKW. B HOPMAaTHBHBIX JTOKYMEHTaX
ONpeAEsAeTC MUHUMAIIBHO JOMYCTUMOE CEUCHHUE 3a3€MIIUTENCH, KOTOPOE MOJKHO
YYUTHIBATBCSI TIpU BBIOOpE MaTepuanoB. Tak, uisi TpyTa, OIMHKOBAHHOTO JTOT
mapamerp COCTABISIET 6 MM’, ISt npyTa u3 0OBIYHOTO YepHOTO MeTaia — 10 MM, a
JUIE OpsIMOYTOJIBHOTO mpokata — 48 mm?. CTeHKH TpyO WM TOJKH CTaJdbHBIX
MPOKATOB BRIOMPAIOTCA ¢ MUHUMAJILHOUN TOJIIIMHON 4 MM.

3a0uUThIC JIEKTPOJIBI COSAUHSIIOTCS MEXAY CO00M TOHKOW CTalbHOW MOJIOCOM,

TOJIIIIUHOU HE MeHee 4 MM.
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3anpemaeTcss MUCIOJIb30BaTh B KAueCTBE 3a3€MJIAIOIIMX IPOBOJHUKOB H
3a3eMIINTeNed MPOPUIBHYIO apMaTypy. DTO CBS3aHO C KAJIEHBIM HAPYKHBIM CIIOEM,
UMEIOIIMMCST BO BCEX WM3JENMSIX JTOro THma. B pesynbrare, Hapylaercs
pacrnpeneneHne TOKa I0 CEYEHHI0, a MPOLECC OKHUCIEHUS IMPOUCXOIUT HAMHOTO
osICcTpEe.

CoenuHeHue Jetaneid M3 IMpoKara YEPHOTO MeTala OCYIIECTBISAETCS
C moMouIbio cBapku. CrajibHas Mojoca NPUBAPUBAETCA K KOHLIAM 3a0UTHIX B 3€MJIIO
anekTponoB. He  nmomyckaercs — MCHONB30BaHUE ~ OONTOBBIX  COCTUHEHHH,
T.K. OHH OBICTPO OKHUCISIOTCS. B pe3ynbTaTe, KOHTAKT TEpSETCs, U 3a3€MIISIFOIIMNA
KOHTYp HauumHaeT padborath Hed(pPekTuBHO. [I0 OKOHUAHMM BCEX CBApPOYHBIX padOT
MecTa CBapKu oOpalaThIBAIOTCS CIEUUATbHBIMU AHTUKOPPO3UWHBIMH COCTABAMH.
Jlnst 3TUX 1enell Henb3s MCHOJIb30BaTh KPAacKy, MOCKOJbKY OHA HapyllaeT CBS3b
MeTaJljia ¢ 3eMJIel U cucTeMa 3a3eMJieHUs He OynieT paboTarts.

Henp3st npou3BoINUTh OKpPACKy 3a3€MJIMTENEN WJIM HAHOCUTh HAa HUX APYIHe
HOKPBITHS, CIOCOOCTBYIOIINE CHMKEHHUIO MpoBoAUMOCTU. OAHAKO MOJ JAEWCTBUEM
KOPPO3HH TOJIIIMHA CTAJIbHBIX JE€Taleil MOCTeNneHHO cHuxkaeTcs. [loaTomy ceuenue
NIEKTpOa  MOAOUpaeTcs ¢  ONpEeAeNeHHbIM  3amacoM. Takum  oOpasom,
o0ecrnieunBaeTcs JOCTATOYHO MPOJOJKUTEIbHAS SKCIUTyaTallusl KOHTYpa 3a3eMJICHUS.

Ecniu  kxoHTyp 3a3eMjieHUss JOMa COEIUHSETCS C  KOHCTPYKIUSIMH,
pacrojoKEHHBIMU B YCIOBUSX arpeCCUBHON CpPEJlbl, OHU JIOJKHBI ObITh 3aIIMILIEHBI
CHEeUaTbHbIM MOKPBITHEM.

Cy1ecTByIOT HAOOPBI 3a3eMJIIUTENEN 3aBOACKOTO U3TOTOBIICHUS, COCTOSIIUE U3
LEIbHOTSIHYTBIX IITHIPEN, HOKPBITHIX MEJBIO.

Bce 3azemiisiromye MpoBOJHUKH MOAKIIOYAIOTCA K €IMHOM IIMHE 3a3€MJICHUS,
UCIIONIb3yeMOl it KoMMmyTanuu. Cama IIMHA SIBISETCS OJHHUM U3 DJIEMEHTOB
pacnpeneauTeNbHOTO IUTA U 3aKPEIUIIETCS HEOCPEICTBEHHO HA €r0 CTEHKE.

JUIsl HOJTHOM TapaHTUU PEKOMEHAYETCS BbI3bIBATh CIELUAINCTOB, OHU JOJIKHBI
COCTaBUTh aKT NMPOBEPKU. OTBETCTBEHHOCTH 32 BBIMOJHEHHBIE PAOOTHI HECET TOJIBKO
VCITOJIHUTEIIb.

boiToBBIMU AIEKTPOU3IMEPUTEIbHBIMU npudopamu 3aMEpPUTD

3 PEKTHBHOCTH3a3eMIICHUSTHEBO3MOKHO, HaJl0 UMETh
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COBPEMEHHBIE3JIEKTPOHHBICYCTPONCTBA, TEXHUYECKUE BO3MOKHOCTH KOTOPBIX AArOT
BO3MOKHOCTh 3aMepSTh TaKUE JIaHHBIE.

JUJIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOKET MpeBbIIaTh 4 OM.

[IpaBuna TEXHUYECKOM OKCIUTyaTallud »3JIEKTPOYCTAHOBOK IOTpeOUTENeH,
yrBepxkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycTraHaBiIMBarOT
cienyrone TpeOoBaHUs K 3a3eMIIIOIINM YCTPOMCTBAM U MX MPOPUIAKTUKE:

- 3a3eMJSIIONIME  YCTPOWCTBA JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM
rOCYJapCTBEHHBIX  CTAHIApPTOB,  MpaBWJ  YCTPOMCTBA  3IJIEKTPOYCTAHOBOK,
CTPOUTEIBHBIX HOPM U MpPaBUJI U JIPYrUX HOPMATHBHO-TEXHUYECKHUX JOKYMEHTOB,
oOecreunBaTh yCIOBHs 0€30MACHOCTHU JIOJEH, KCIUTYyaTallMOHHBIE PEKUMBI pabOThI
Y 3aIUTY 3JIEKTPOYCTAHOBOK;

-  TIPUCOEIMHEHUE 3a3€MJISIIOIIMX [POBOJHUKOB K  3a3€MIIUTENI0 H
3a3eMJISIIOIMM KOHCTPYKLMSIM JOJDKHO OBITH BBIIOJIHEHO CBapKoOil, a K TJaBHOMY
3a3eMJISIIOLLEMY 3aKHMY, KOpIIycaMm amnmnapaTroB, MamvH U onopaM BJI — 60aTOoBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTU IMPOM3BOJACTBA U3MEPEHM).
KoHTakTHBIE COEAMHEHHUS JOJDKHBI OTBEYaTh TPEOOBAHMUSIM TOCYAAPCTBEHHBIX
CTaHAapTOB;

- OTKpPBITO MPOJIOKEHHBbIE 3a3eMJIAIOIIME TPOBOJHUKH JOJKHBI OBITh
MPEIOXPAHEHBI OT KOPPO3UU U OKPAILIEHBI B YEPHBIH 1IBET;

- I ONpPENENICHUS TEXHUYECKOTO COCTOSHMS 3a3€MIIIFOLIETO YCTPOMCTBA
JOJDKHBI ~ TIPOBOJUTBHCS  BU3yaJIbHbIE  OCMOTpPBI  BHJIMMOM  YacTH, OCMOTPBI
3a3eMJIIOILET0 YCTPOIICTBA C BBIOOPOYHBIM BCKpPBITUEM TPyHTa, H3MEpEHUE
napamMeTpoB 3a3eMJISIOIIET0 YCTPOMCTBA B COOTBETCTBMM C HOPMAaMH HCIBITAHUS
AIIEKTPOOOOPYI0BAHNS;

- BU3yaJbHbIE€ OCMOTPBI BUAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
IPOU3BOAUTHCS MO TpaduKy, HO He pexe 1 pasa B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saicTtBo  [lorpeburens wiam  paOOTHUKOM, WM  YIOJHOMOYEHHBIM.
[Ipu ocMOTpe OLIEHUBAETCSl COCTOSIHUE KOHTAKTHBIX COCIMHEHUM MEXy 3al[UTHBIM
OPOBOJAHUKOM M 00OpyAOBaHHMEM, HaJIMYW€ AHTUKOPPO3MOHHOIO TMOKPBITHS,

OTCYTCTBHE OOpBIBOB;
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- I ONpENEeNIEHUs] TEXHUYECKOTO COCTOSHHMS 3a3€MIISIFOLIET0 yCTPOMCTBA
B COOTBETCTBUM C HOPMaMM HCHBITAHUW  BIEKTPOOOOPYAOBAHUSIOIKHBI
IIPOU3BOJAUTHCS:

U3MEPEHUE CONPOTUBIICHUS 3a3€MIISIFOLLIETO YCTPOMCTBA;

U3MEPEHHE  HANpSDKEHUS  MPUKOCHOBEHUS (B DJIEKTPOYCTAaHOBKAX,
3a3eMJIAIONIEE YCTPOMCTBO KOTOPBIX BBIIIOJHEHO MO HOPMaM Ha HalpsKEHHE
IPUKOCHOBEHUS), MPOBEpKA HAIWYUSA LEMH MEXIY 3a3€MIISIOIIUM YCTPOKWCTBOM
U 3a3€MJSIEMBIMH 3JIEMEHTaMU, a TAKXXE COEJUHEHUN E€CTECTBEHHBIX 3a3€MIIMTENICH
C 3a36MJIAIOLIUM YCTPOMCTBOM,;

U3MEPEHHE TOKOB KOPOTKOTO 3aMBIKAHUS AJIEKTPOYCTAHOBKH, IPOBEpPKa
COCTOSIHMSI IPOOUBHBIX IIPEIOXPAHUTENEH;

U3MEPEHHUE YIENbHOTO CONPOTHBICHHUS TpPyHTa B paliOHE 3a3eMIISIIOLIETO
YCTPOMCTBA;

- HM3MEpPEHHUs MapaMeTpoB 3a3eMIIIONIMX YCTPOWCTB - CONPOTHBIICHHE
3a3€MJISIOLLErO YCTPOMCTBA, HANIPSHKEHUE PUKOCHOBEHMSI, IPOBEPKA HAINYHUS LIETIN
MEXIY 3a3€MIIMTENISIMU U 3a3€MIISIEMBIMH AJIEMEHTaAMU - TPOU3BOASTCS TAKXKE MOCIIE
PEKOHCTPYKIIMM M PEMOHTa 3a3€MISIIOUIMX YCTPOWCTB, MpU OOHAPYKEHHUH
paspylieHuss WIM NOepeKpbIThs  u30JsaTopoB  BJI  snextpuueckor  Iyrow.
[Ipy HEOOXOIMMOCTH AOJKHBI MPUHUMATHCA MEphl MO JOBEACHHUIO IMapamMeTpoOB
3a3€MJISIFOIIUX YCTPOUCTB 10 HOPMATUBHBIX;

- pU HCHOJB30BAHMM B  DBJIEKTPOYCTAHOBKE YCTPOWCTB  3aIMTHOIO
otkirodeHus (nanee - Y30) gomKHA OCYIIECTBISATHCS €ro MPOBEPKa B COOTBETCTBUU
C  pEeKOMEHJAlUsIMU 3aB0OJ1a-U3TOTOBUTEIIS u HOpMaMH UCTIBITAHUN
3IIEKTPOOOOPYIOBAHHUS .

Buvioop kabeneii

B cootrBerctBMM €O  CTaTUCTUKOM OCHOBHOW IIPUYMHOW  IOKAPOB
OT BJICKTPOU3ICINN SBIAIOTCS 3NeKTpuueckue kadbemnu. [loatomy, mist obecnedenus
MOKApHON 0€e30MacHOCTH, HEOOXOAMMO MPABWIBHO BBHIOMPATH KaOENbHbIC W3AENUs
10 TUITY UCIIOJIHEHHS U CEYEHUIO TOKOIPOBOIALINX KHUIL.

[Ipu BbIOOpe THNA HCHOJHEHUs Kabenell s OOBEKTOB Pa3IMYHOTO
HAa3HAUYCHUS MOXKHO BocmoJib3oBaThcsi TpeboBanusmu ['OCT 31565-2012, B

COOTBETCTBUH
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C KOTOPBHIM B HOPMAaTHBHOW TOKYMEHTAllMd HAa KaOEIhbHOE H3ICNHE JODKHA OBITh
yKazaHa 00JlacTb €ro MNPUMEHEHUS C YYeTOM TMoKa3aTejledl OMacHOCTH W THUIIa
uCToIHeHHsl. B jmaHHOM cTaHmapte mpuBeneHa TaOimmma «lIpeumyinecTBeHHBIC
0o0JaCTH TPUMEHEHUs KaOenbHBIX M3ACNIHUNA C Yy4eTOM HX THUIA HUCIOJHEHUSD)
npejcTaBieHHas B Tabnuie 4.
Tadoauna 4
IpenmyiecTBeHHbIE 00JIACTH IPUMEHEHUsI Ka0eJbHBIX U3/1eJIMH C

YUY€TOM UX THUIIA UCTIOJTHCHUHA

Knacc
Tun ncnonHeHUs .
MOXKapHOU [IpeumymiectBeHHast 00,1aCTh NPUMEHEHUS
KaOeIbHOTO U3AENuUs
OIaCHOCTH
be3 o6o3HaueHus 01.8.254 J1st oiMHOYHOM NPOKNAAKH B KaOENIbHBIX COOPYKEHUAX U MIPOM3BOACTBEHHBIX
nomeneHusx. [ pynmnosas npokiiaska pa3peiaeTcsi ToJIbKO B HAPyKHBIX
AJIEKTPOYCTAHOBKAX U MPOU3BOJICTBEHHBIX MOMEIIECHHSX, 1€ BO3MOKHO JIHIIb
MEePHOINYECKOE MPUCYTCTBHE 0OCITYKUBAIOLIETO IIEPCOHAIIA, TPU 3TOM
HEO0OXO0/IMMO IIPUMEHSTh TACCUBHYIO OIHE3aIUTy
Hr(A F/R) [Ma.8.2.5.4 | /Anst npokyiaku, ¢ y4eToM 00beMa roprodel Harpy3ku kadeneil, B OTKPBITBIX
Hr(A) [116.82.5.4 |KaOEIbHBIX COOPYKEHHUAX (3CTAKA/IAX, FANIEPESX) HAPYIKHBIX SJIEKTPOYCTAHOBOK
ur(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
Hr(A F/R)-LS IM1a.8.2.2.2 | Jlns mpokIamkd, ¢ yaeToM o0beMa roproveil Harpy3ku kabeseid, BO BHyTPEHHUX
Hr(A)-LS 11168222 |2VEKTPOYCTAHOBKAX,  TAKXKE B 3/IaHHUAX, COOPYIKEHUSX M 3aKPHITHIX KaOEIbHBIX
ur(B)-LS 2.8.222  |COOPYHEHIX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS 114.8.2.2.2
Hr(A F/R)-HF IM1a.8.1.2.1 JLis mpoKITafKy, ¢ yaeToM o0beMa ToproUeii Harpy3ku Kadeleil, Bo BHyTPSHHUX
ur(A)-HF [116.8.1.2.1 |37eKTpoycTaHOBKaX, a TAKXKE B 3aHHAX U COOPYKEHHAX C MACCOBBIM
Hr(B)-HF M.8.12.1 npeObIBAHIEM JIFOJICH, B TOM YHCIIE B MHOTO(YHKIIHOHAIBHBIX BBICOTHBIX
D 3JaHUSAX U 3aHUSAX-KOMIUIEKCAaX
Hr(C)-HF [13.8.1.2.1
ur(D)-HF 114.8.1.2.1
Hr(A F/R)-FRLS [M1a.7.2.2.2 | Ans mpoxyiajiky, ¢ y4eToM oObeMa roproueil Harpys3ku kabesel, B cucteMax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBOMNOXKAPHOM 3aILUTHI, & TAKKE APYTHX CUCTEMAX, KOTOPHIE JOJIKHBI
ur(B)-FRLS 27222 COXpaHATh PabOTOCIIOCOOHOCTD B YCIOBHUSX TI0XKapa
Hr(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
Hr(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF I116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
Hr(C)-FRHF 13.7.1.2.1
ur(D)-FRHF 14.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | Iyt mpoKJIagKH, C y9eTOM 00beMa roproueii Harpy3ku kabenei, B 3TaHUAX




36

Knace
Tun ucnonHeHus o
MOKapHOH [IpenmymiecTBeHHAst 00/1aCTh NPUMEHEHUS
KaOeJIbHOT0 M3IEIINS
OTIACHOCTH
HT(A)-LSLTX [116.8.2.1.2 | meTCKUX HOMKOIBHBIX H 00Pa30BaTEIBHBIX YUPEKICHUI,
ur(B)-LSLTx [12.82.1.2 CTHEIUATN3UPOBAHHBIX JOMAaX MPECTAPENbIX U HHBAINIOB, OONBHUIAX, B
Hr(C)-LSLTX 13.82.12 CHATBHBIX KOPIycax 00pa30BaTENbHBIX YUPEKACHUN HHTEPHATHOTO THIIA U
B JETCKHUX YUPESKICHUN
Hr(D) LSLTx [14.8.2.1.2
Hr(A F/R)-HFLTX MM1a.8.1.1.1
Hr(A)-HFLTX I116.8.1.1.1
Hr(B)-HFLTX 12.8.1.1.1
Hr(C)-HFLTX I13.8.1.1.1
Hr(D)-HFLTX [14.8.1.1.1
Hr(A F/R)-FRLSLTx |II1a.7.2.1.2  |]JInsg npokiagky, ¢ y9eToM 00beMa roproucii Harpys3ku ka0eneid, B cucteMax
Hr(A)-FRLSLTX I116.7.2.1.2 | IpOTHBOIOKAaPHON 3aIIUTHI, a TAKXKE B APYTUX CUCTEMAaX, KOTOPBIE TOJKHBI
Hr(B)-FRLSLTx 112.7.2.1.2 COXpaHATh PabOTOCIIOCOOHOCTD B YCIIOBHUSX 110XKapa, B 3AaHUSIX JETCKUX
Hr(C)-FRLSLTx [13.7.2.1.2 JIOLIKOJIBHBIX 00Pa30BaTEeIbHBIX YUPEKACHUI, ClIELIHaTN3UPOBAHHBIX JOMaX
ur(D)-FRLSLTx I14.7.2.1.2 NpecTapenbiX U MHBAIU/IOB, OOJIHUIAX, CIIAJBHBIX KOPIycax 00pa3oBaTelIbHBIX
Hr(A F/R)-FRHFLTX | IT1a.7.1.1.1 YUpEeXKACHUN UHTEPHATHOIO TUIA U IETCKUX YUPEKACHUN
Hr(A)-FRHFLTX I116.7.1.1.1
Hr(B)-FRHFLTx I12.7.1.1.1
Hr(C)-FRHFLTx 113.7.1.1.1
Hr(D)-FRHFLTX I14.7.1.1.1

Ha »nexTpoycTaHOBKM U 3IEKTPUYECKHE IEMU JKWIBIX U OOIIECTBEHHBIX

3JaHUI B TOPOAAX M CEIbCKUX HACEJEHHBIX MYHKTaX HOMHHAJIBHBIM HAINpPSKEHUEM
mo 1000 B
256.1325800.2016,

B COOTBCTCTBHH C KOTOPBIM:

NnepeMeHHOro  Toka  pacmnpoctpasstorcs  TpeboBanusCII

- BHYTPEHHHUE DJICKTPUYCCKHUE CETH JOJDKHBI OBITh HE PacCHpOCTPaHSIOMIUMHA
TOPEHUE W BBHINIOJHATHCS KaOemsMH ¥ TPOBOJAMH C JKWJIAMU W3 MEIW WA
aTIOMUHUEBBIX cIIaBoB Mapok 8030 u 8176, mMHONPOBOJAMU C MEAHBIMU IIMHAMU
B cootrBerctBuM C TpeboBanusimu [IYD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Taxke TpeOOBaHUSIMH DJJICKTPO- M TIOKAPHOM
0e30IacHOCTH;

- CCYCHHMSI TOKOTIPOBOASIINX MEIHBIX KHJI M JKIJI M3 aTFOMHHHCBBIX CILIABOB

mapok 8030 u 8176 nomxHbI ObITH HE MEHEE YKa3aHHBIX B TaOiuIIe 5;

Taoauna 5
CeueHusi TOKONPOBOASIIIIUX MeIHBIX KUJI H KHJI U3 ATIOMUHHMEBBIX CIJIABOB
mapok 8030 u 8176

HanmeHoBanne TuHUHN | Hanmensimee ceueHme TOKOITPOBOJAIIUX KUJT
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normacs://normacs.ru/10E84#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/12208#000000000000000000000000000000000000000000000000007D20K3
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KabeIeil ¥ IPOBOOB, MM”
M€ IHBIMHU JKAJIAMH U3 aJTFOMUHHEBBIX
KUAJTaMU crmaBoB mapok 8030 u 8176
JIuHUY TPYNIOBBIX CETEH OCBEIICHUS 1,5 2,5
JIMHUY TPYNIOBBIX CETEH PO3ETOK 2,5 4,0
JIuHUYM OT 3TaXHBIX IO KBAPTUPHBIX 2,5 4.0
IIUTKOB U K pAaCYETHOMY CUCTUUKY
JluHauu pacupeneauTeTbHON CeTH 4.0 6,0
(cTosiKM) AJ1 MUTaHUS KBApTUP

- IIPY COECIMHEHUU MPOBOJHUKOB C KUJIAMHU U3 aJIOMUHUEBBIX CIUIABOB MapoOK
8030 u 8176 ¢ »BHEKTPOYCTAHOBOYHBIMH H3JCIUSAMU, AallaparaMd 3alluTbl H
CYETYMKAMHU PEKOMEHJYeTCS HCIOJIb30BaTh COCAMHUTEIbHBIE YCTPOWMCTBA B
cootBeTcTBUM ¢ TpeboBanusiMu ['OCT 31604 nnsi koMMyTalnu MPOBOJHUKOB U3
AJTIOMHHUEBBIX CIUIABOB C KOHTAKTAMM JJI IPOBOJJHUKOB U3 MEIMU.

s obecrieueHus HaJIC)KHOCTHU KOHTAaKTHBIX COEIMHEHUN B
pacrpenenuTeabHbIX KOpoOKax cienyer OCYILIECTBIIATh COCIMHEHHE
TOKOIIPOBOJAIIMX KUJ W3 CIUIaBOB amomuHug Mapok 8030 m 8176 mpu momomwm
BUHTOB WJIM QJIIOMUHHUEBBIX TUJIb3, METOJIOM ONPECCOBKHU WJIU UCIIOJb30BaTh CBApPKY.

[Ipu MoHTa)ke OTBETBJISIEMBIX Kabeliel C KUjJaMU U3 aJTFOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 AOMAKHBI IPUMEHATHCS CKUMBI C OLIAHKOBAHHBIMU KOHTAKTaAMH.

[Ipy BBINOJIHEHUU COEIWHEHHI B AJIEKTPONPOBOJIKAX C TOKOMPOBOISAIIMMHU
KUJlaMH U3 CIulaBoB  amomuHug  wmapok 8030 wu 8176, ecnu  Tun
ANEKTPOYCTAHOBOYHBIX M3JEIIHA COJACPHKUT MEIHBIE WU JIATYHHbIE KOHTAKThI, IJIS
oOecrieueHUs: CTAaOUJIBHOCTH KOHTAaKTHOTO COEAUHEHUSI CJEAyeT MPUMEHSTh
AIEKTPOIPOBOJIAIIME CMA3KHU.

Menp uMeeT Jy4llyr0 MPOBOJUMOCTb, MO CPABHEHUIO C QIIOMUHHEM, YTO
oOecrieuynBaeT MPU MEHBIIIEM CEUCHUH OOJIBIITYI0 MAaKCUMATBHYIO TOKOBYIO Harpy3Ky.

MenHbiii TPOBOJTHUK MEHBINIE TOJIBEPTacTCsl OKUCICHUIO U CIIOCOOEH JI0Nroe
BpEMsI COXPaHATh KAa4eCTBO KOHTAKTOB MpPHU COEAWMHEHUU B PaCHpPEIEIUTEIbHBIX
KOpOOKax u Apyrux npuodopax.

B oxunapix u OOIIECTBEHHBIX 3JIaHUSIX C TPUMEHEHUEM JICPEBSHHBIX
koHCTpykiui B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JIEKTPUUECKHUE CETH JIOJDKHBI OBITh HE PACIIPOCTPAHSIONIMMU TOPEHUE U
BBITIOJIHATHCS KaOensiMu 1 poBoaamu ¢ MeaubiMu xuiamu B 'OCT 31565, TOCT P
50571.5.52, CII 76.13330.
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CIT 256.1325800.2016 nomyckaeT mNpUMEHEHHWE KaOENbHBIX W3ACIUN C
TOKOMPOBOSIIUMU ~ KUJIAMUA U3 aJIOMUHUEBBIX CIUIaBOB JUIsl  OpraHU3alvu
BHYTPEHHHX CETEH, HO HAKJIAIBIBAET HA UX MOHTAX JIOMOJTHUTEIbHBIEC OTPAHUYCHUS.

Jliist obecriedeHus] HaJIEKHOCTH SJIEKTPONPOBOAOK B 37aHUSX, BBITIOIHIEMBIX
MPOBOJIAMU U KaOeIsIMU C TOKOTIPOBOSIIMMU >KHJIaMU U3 CIUIABOB QJIIOMUHUS, TIPU
MOHT@X€ JIOJDKHBl  HCIIOJNB30BAaThCA  JIMOO  DIIEKTPOYCTAHOBOYHBIE — M3IEINIHS,
KOHTaKTHBIC TPYIIBI KOTOPHIX MUMEIOT CHEIUATBHBIC MOKPHITHS, 00ECIICUYNBAIOIINE
CTaOMJIIBHOCTh ~ KOHTAKTHOTO  COCAMHEHHS KAk C MEOHBIMH, TaK U C
TOKOIMPOBOSIIUMHU KUJIAMU U3 CILJIABOB alIFOMUHUS, YTO JOKHO OBITH OTPaKEHO B
MapkupoBke (Harpumep, Cu/Al) mubo npu UCIoNb30BaHUN CEPUIHO BBIMTYCKAEMBIX B
CTpaHE YCTAHOBOYHBIX M3JEIUN  JIOJDKHBI  MNPUMEHATHCS  JONOJIHUTEIbHBIC
TEXHUYECKHE CPEJICTBA, 0OeCTIeunBaIoNue CTAOMIBHOCTh KOHTAKTHBIX COSIMHEHUM.

I[Ipy  KOpOTKOM  3aMbIKAaHUKW  MEIHBIC  JKWAJbI  SIBIAIOTCA  OoJsiee
okapo0e30MacHbIMU, Y€M KWJIbl W3 aFOMUHHUEBBIX CIIJIABOB 3a CUET MEHBIIEH
3QKUTATeIbHOM CIIOCOOHOCTH 4YaCTUIl MEIU II0 CPAaBHEHUIO C 3aKHUTaTeIbHOU
CIIOCOOHOCTHIO YACTHIL aTFOMUHUS.

C Touku 3peHHs TOXXApHOW OE30MaCHOCTH, MPEIMNOYTHUTEIBHBIM SBIISIETCS
MpUMEHEHUE KaOeIbHBIX U3/IEJNI C METHBIMU TOKOTIPOBOISIINMHE JKUJIAMHU.

Ha nmoxxapHyto 6€301macHOCTh 3JIEKTPOIPOBOJIKH BIUSET MPABUILHOCTH BEIOOpA
CEUYEHHUS TOKOIMPOBOASAIIUX KM Kabeneil. HeBepHbIi BbIOOp ceueHus Kabess MOXKET
MPUBECTH K €ro MeperpeBy, OIUIABJICHUIO W3OJISIIMU U €€ BOCIUIAMEHEHHUIO WIH K
KOPOTKOMY 3aMBIKaHUIO C TTOCIEAYIOIIUM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTpPOM, KOTOPBIH HEOOXOJWMO YYHTHIBATH IPU pacyeTe
CeueHHs Kabens SBISETCA JJIMTEIHLHO JOMyCTUMas TOKOBas Harpyska, T.e.
MaKCUMaJibHas BEJIMYMHA TOKA, KOTOPYIO Kabellb MOXKET MPOMycKaTh 6€3 eperpena B
TEUEHUE JITTUTEITLHOTO BPEMEHHU.

PacdetHbie  2JIEKTpUYECKHE  HArpy3Kd IS PAa3IUYHBIX  JKWIBIX U
0O0I11IeCTBEHHBIX 37]aHul npescTaBiieHbl B pazaene 7 CII1 256.1325800.2016.

JIyisi IpoBeIeHHsI CaMOCTOSITEIIBHOTO pacueTa CeueHus Kaless Mo TOKY st
YaCTHOTO JIoMa (KBapTUPhI) HEOOXOAMMO BBITIOJIHUTH CIEAYIOIINE ICHCTBHUS

- ONpPEACIUTbCYMMApPHYI0 MOITHOCTh BCEX AJIEKTPOMPHUOOPOB, KOTOPHIC

OIHOBPEMCHHO MOT'YT OBITH BKJIIOYEHBI B CCTh,
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- paccumMTaTh CHITy TOKa, KOTOPasOyAeT MPOTEKaTh IO KaOEeII0 MPU BKIFOUCHUH
JAHHBIX 3JIEKTPONPHOOPOB;

- TI0 Ta0JIMIIEe OTIPENeUTh HanboJIee MOAXO0 e CeUeHUe Ka0es.

CyMmmapHas MOIIHOCTB 3uekTporprbopoB (P, Br) Beumcnsercs kak cymma
MOIIIHOCTEH OTHENBHBIX MPHUOOPOB, KOTOPHIE MOTYT OBITh BKIIFOUYEHBI OJTHOBPEMEHHO.
JlaHHBIE O MOIHOCTH Ka)IIOTO JJIEKTPUYECKOTO TNPHOOpa YKa3bIBAIOTCS B €ro

IaCIOPTe, PYKOBOACTBE I10 3KCIUIyaTallu! U T.II.

Pacuer cumbl Toka (I, A) mporekaromiero Mo KaOelr MNPOBOJUTCS IO

dbopmymnam:

s onHo(azHo cernHanpsikenuem U = 220 B
P x KH
U-cos@

I=

st TpexdaszHoi cetunanpsbkenueM U = 380 B
B

[P S
-\f3—-U-cos(9

JUTs1 OBITOBBIX AJIEKTPONPUOOPOB COS = 1.

Ky — xoadduimeHT ogHOBpPEeMEHHOCTH, T.€. Kakas 4acTh MPUOOPOB MOXKET
OBITH BKJIFOUCHA OJTHOBPEMEHHO.

JI7is TOBBIIIICHHS TOKAPHOW OE30MacCHOCTH, B pacueTe Al YacTHOTO J0Ma
(KBapTUpPBI) MOMKHO MPEANOJIOKUTb, YTO B CE€Th OJHOBPEMEHHO MOTYT OBITh
BKJIFOUEHBI BCE AJIEKTPUUECKUE TPUOOPHI U MPpUHAITH K03 dunment K, = 1.

3Has BeJIMYMHY TOKAa, CEYEHHE TMPOBOJA HAxXoAiaT 1o Tabnuie O.
Ecnu okaxkeTcss 9To pacyeTHOE W TaOJIMYHOE 3HAYEHUS TOKOB HE COBMANAIOT, TO B
ATOM Cily4yae BBIOMpAIOT OyrKaiiiiee OoJiblliee 3HAYCHUE CEUCHUS] TOKOTIPOBOISIIICH

SKHJIBI KaOeJs.

Tab6auua 6
Br100p ceueHusi NPOBOA MO BeJMYNHE TOKA
CeuecHuie MenHble XUJBI TPOBOAOB U Kabenen
TOKOITPOBOIALIEN Hampsixenue, 220 B Hanpsixenne, 380 B
KHIIBL, Mm® TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT
15 19 41 16 10,5
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CeucHiie MenHbie KUITBI POBOJIOB U Kabemnen
TOKonpOBozunzueﬁ Hanpsokenue, 220 B Hanpsioxenue, 380 B
KUIIBI, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT

2,5 27 59 25 16,5
4 38 8,3 30 19,8

6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 44 19 12,5
4 28 6,1 23 151

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

Eciu B nome uMEIOTCS MOIIHBIE AIIEKTPONPUOOPHI, Harpy3ka KOTOPBIX
coctapisier Oonee 1,5 kBT, mns uX MOAKIIOYEHHS] PEKOMEHAYETCSI HCIIOJIb30BaTh
OT/ACJIBHYIO JINHUIO.

YacTo npuxoauTces pemaTth 00paTHyIO 3a7a4y, Korja JUisi U3BECTHOTO CEYEHUS
OPOBOJHMKA, TIPOJIOKEHHOTO B JOME WM KBapTUpe, HEOoOXOauMO HaiTu
MaKCHMaJbHO JOMYCTUMYIO HAarpy3ky. B aToMm ciyuae, mo tabnuuaM st JaHHOTO
CEUEHHs TOKOIPOBOAIIECH >KUIbl Kabels HaxoAMM MAaKCHMajbHO JOMYCTUMYIO
Harpy3Kky. 3aTeMm 3Has MOIIHOCTHU AJIEKTPUUECKUX MPUOOPOB, OMPEACIIIeM, KaKhe U3

HHUX MOI'YT OBITH OJHOBPEMECHHO BKJIIOYCHBI B CCTh.
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CrnenyeT MOMHHTh, YTO MAaKCUMAaJIbHBIM JOMYCTUMBIM TOK ISl CTAHJAPTHBIX
OBITOBBIX JJICKTPOYCTAHOBOUHBIX M3JIENUN (BBIKIIIOYATEN, PO3ETKU) paBeH 16 A.
[ToaTOMy BKJIIOYATh B OJIHY PO3ETKY WM TOJKIIOYATh K OJHOMY BBIKIIIOUATEIIO

Harpy3ky oosiee 16 A, uto 1151 oqHOA3HON CETU COOTBETCTBYET 3,5 KBT Henb3sl.
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3.3. HeicTBus npu o0Hapy:KeHUuMn aBapuUilHOIO pexuma
B 3JICKTPOO0OPYA0BAHUU

ABapuiiHBIN pexXUM padOThl 3KCIUTYaTUPYEMOIO 3JIEKTPOOOOPYAOBAHUS MOXKET
IPOSIBIATHCS B BUJE CPAaOOTKHU anmapaToB AJIEKTPUUECKON 3alUThI CETH, U3MEHEHUS
[[BETa TEPMOMHJUKATOPOB, OOHApYKEHHsS 30H AHOMAJIBHOIO HArpeBa 3JEMEHTOB
AJIEKTPOOOOPYIOBAaHUS TPU TEIUIOBU3HMOHHOM JHAarHOCTUKE, CpabOTKH JaT4YMKOB
tepmocucteM. Kpome Toro, 06 aBapuitHOM pexxrMe paboThl AJIEKTPOIIpUOOpa MOKET
TOBOPUTH IOSIBJICHUE HA €r0 IOBEPXHOCTH, IIHYPE W BWIKU IUTAHUS OIUIABJICHUM,
aepopMaIy Kopiyca, BOSHUIKHOBEHUH MpU paboTe HEXapaKTEPHOIo IIyMa U 3amaxa
IIJIABSIIECHCA U30JIALMH.

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

UX OOHapYKEHUU MTPEICTABICHBI B TAOIHILIE 7.
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Taoauua 7
IIpu3Haky aBapuitHOT0 pesKuMa padoThl 3JIEKTPOOOOPYAOBAHUSA U AeICTBHS IIPU UX O0HAPYKEHUH
IIpu3Hak aBapuiiHOTO pexuMa Bo3moxknas npuyuHa Pexomenayemble neiicTBust
CpaboTtas aBTOMaTHYECKHI BBIKITFOYATEIb KopoTkoe 3aMblkaHu€ B IIEIH. Oran 1.
ITeperpy3ka B uemnu. - YCTaHOBUTH KAaKOW THII arapaTa 3aifiTsl cpaboTas (aBTOMaTHUECKUN
BBIKJIIOYATEb, yCTPOWCTBO  3amuThl  AuddepeHnaibHOrO0  TOKa,
Cpabotano YCTPOMUCTBO 3alIUTHI | YTEYKa TOKa. YCTPOMCTBO 3alUTHl OT MEPEHANPSHKCHUS, YCTPOHCTBO 3alIUTHI OT
mudpepeHIATBHOTO TOKA IyroBoro mpo0osi (MCKpeHHs)) MU MO0 KaKOMy KaHajly MPOH30ILIO0
cpabaTbiBaHMe, €ciid IpUOOp KOMOMHUPOBAHHBIH, T.€. 00bEIUHSET B cebe
Cpabortaio  yctpoiictBo  3ammuThl  OT | [lyroBoit nBa U OoJiee THMA 3alIUTHI;
JyTOBOTO TIPO0OS (MCKpPEeHUs) npoOo(Tocie0BaTeIbHBIN, - YCTaHOBHUTH OOCTOSATENIHCTBA MPU KOTOPBIX MPOU30LUIO OTKIIOUYECHUE.
HapajulenbHbli, HA 3eMiII0) WM | UTO IMPOM30ILIO Hpej OTKIIOYEHHEM (IOAKIIOYEHHE MIIM OTKIIIOYEHHE
UCKpEHHUE. noTpeOuTeNns, MepLaHhe CBeTa, aHOMaJbHas padoTa AJIEKTPOIPHOOPOB U
1.11.)? Kakue Harpy3ku Obuid mojkitoueHsl U ObliM B pabore? Korma u
Cpaboranmo  ycrpoiictBo  3amuThl  OT | [lepenassl HanpsHKeHUS CKOJILKO pa3 CcpadaThIBaJIM alaparsl 3allUThl?
HEPEHANPSIKEHHS - TIPOBECTH BHU3YAIbHBI OCMOTpP AJIEKTPOOOOpPYIOBaHUS (IITHYPHI

MUTAHUS,  PO3ETKH,  BBIKIIOYATENM,  KOHTAKTHBIE  COCIMHEHUS,
COEJIMHUTENbHBIE KOPOOKH, 3JIEKTPONPUOOpPHI) HAa HAIWYHE BHJIUMBIX
MOBPEXJICHUN (M3MEHEHHE IIBeTa WJIM OIUIABICHHE W3OJSINH, CIIEIbI
TEPMUYECKOTO BO3JEHCTBHS B pe3yibTaTe KOPOTKOIO 3aMbIKaHU,
UCKPEHMUSI, IEPETPY30K);

- eCIM MpHU BU3YaIbHOM OCMOTpE OOHApyKEHbl MOBPEXKACHUS, TO

HCO6XOI[I/IMO MMPUCTYIIUTDH K YCTPAHCHUIO MMpUYrH BBISIBJICHHBIX
MOBPEKACHUIA u PEMOHTY (3ameHe) MOBPEKICHHOTO
AIEKTPOOOOPYIOBAHHS;

- €CIIi MPHU BU3YAITHHOM OCMOTPE TOBPEXKIACHUS HE OOHAPYKEHBI, TO
HEO0OXOIUMO MPEUTH K dTamy 2.

Otamn 2.

[TpoBepuTh HaIeKAITYIO pabOTy anmapara 3aiuThl.

- JJIAd YCTPOﬁCTBa 3alllUThl OT nepeHanmeeHm{ I/I3MepI/ITB 3HAUYCHUC
HATNPSDKEHUs MUTAloNe ceTu. Ecnu 3HaYeHHe MUTAIONIEr0 HampsHKEHUS
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

CeTH BBIXOJUT 32 JMANa30H YCTaBKHU ammapara (HI)Ke HIKHEro mpezena
WIN BBIIIE BEPXHEro), TO mpobiiema B ceTd. Ecinu 3HaueHue MUTAroLero
HaNpsOKCHUsI CEeTH JISKUT B JMANa30HE YCTAaBKHM, TO ammapaT 3alluThl
HEHCIIPaBEH U €ro He00X0AUMO 3aMEHUTb;

- UIsL yCTpOicTBa 3amuThl AU(PEepeHIINaTBLHOTO TOKa B COOTBETCTBHH
co crtaHgaptamu [/, 8] B KOHCTPYKLUUH JOJDKHO OBITH HPELYCMOTPEHO
TECTOBOE YCTPOWCTBO (KHOIKAa), KOTOpOE O0OECIEYMBAECT IPOBEPKY
paboTOCIOCOOHOCTH anmapara. Taxoxe MO’KHO IIPOBEPUTH
paboTOCTIOCOOHOCTh YCTPOHCTBA € TOMOUIBIO MPHOOPOB MPOBEPKH U
U3MEpEHUsl IapaMeTpoB YCTPOMCTB 3allMTHOrO OTKIOYeHus. Eciu
ammapar 3aluThl HEUCIIPABEH, €r0 HE0OXOANMMO 3aMEHUTh.

- Qs yCTpPOHCTBAa 3allUThl OT JAYroBOro Mmpo0os MPOBEPUTH
paboTOCIIOCOOHOCTh ammapara B COOTBETCTBUM C WHCTPYKIMEH 3aBoja-
usrorosurensd. Hanpumep, ¢ HOMOIIBIO TECTOBOI'O YCTPOMCTBA, BXOASIIETO
B KOMIUIEKT ITOCTaBKH NMPHOOpa, MPU MOMOIIM TECTOBON KHOMKH H T.I.
Ecnu anmapart 3auThl HEMCIIPABEH, €r0 HE00X0AUMO 3aMEHUTbD.

- I aBTOMAaTHYECKOT0 BBIKJIIOYATENsl MPOBEPUTH pabOTOCIIOCOOHOCTh
MeXaHU3Ma pacleruieHus. B3BecT aBToMaTuyeckuii BBIKIIOYATEIb PYKOil
U TIOCNie OTKIIIOYUTH €ro. lIpum OTKIIIOYEHWH [OJDKEH OBITh CIIBIIICH
XapaKTepHBIN IETYOK.

Ecnu anmmapaThl 37EKTPUYECKOl 3alluThl UCHPaBHBI, TO HEOOXOANMO
NIEPENUTH K dTamy 3.

Oram 3.

[TpoBepka MpUCOETMHEHHBIX HArPY30K (IEKTPOIPUOOPOB).

- TPUCOCTUHATh K DIEKTPUYECKOH IIeTM IO0YEPETHO 110 OJHOM
Harpyske, KOHTPOJIHUpYs cpabaThIBaHHs allapaToB 3alHTHI,

- TIpH BBISIBJIGHWW HArpy3Kd, BBI3BIBAIONICH cpabaThIBaHHWE amrapara
3alUThI, BEIBECTH HAIPY3KY U3 IKCILUTyaTaIUH.

PesynpTaThl mpoBepky, a TakKe BCE MPOBEICHHBIC MPO(UIAKTHIECKIE
Y PEMOHTHBIE pabOTHI TOJKHBI ObITh 3a()UKCHPOBAHBI B KypHAJIE.
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

TepMOUHIUKATOP U3MEHWI LIBET

[Teperpyska nemnu.
II;moxoi KOHTaKT.

- BeiBecTH 351eKTpoo0OpyA0BaHUE U3 IKCIUTYaTallUH;

- YCTaHOBHUTb OOCTOSATENILCTBA, IPHU KOTOPHIX IPOM3OLIEN IEeperpes
(kakue Harpy3Ku OBUIM MOJAKIIIOYEHBI M ObUTH B paboTe, IpU BO3MOXKHOCTH
U3MEPUTh MPOTEKAIOLIMH TOK € IEJIBIO BBISIBICHUS IEPETPY3KN).

- MPOBECTH BU3YaJbHBII OCMOTpP 3JEKTPOOOOPYHOBaHMS, HA KOTOPBIHA
HAHECEH TEPMOMHIMKATOP HA HAJIWYUE BUAMMBIX IIOBPEXKICHUN
(U3MEHeHHe IBeTa WIM OIUIaBJICHHUE W30JISLUHU, CJEIbl TEPMUYECKOTO
BO3JCHCTBUS B  pe3ylbTare KOPOTKOTO  3aMbIKaHWs, HCKpPEHUS,
MEePETrPy30K);

- €CIM IpU BU3YaJIbHOM OCMOTpE OOHapy)XEeHbl IOBPEKICHUS, TO
HEOOXOIUMO MPUCTYNUTb K YCTPAHEHUIO IPUYUH  BBISBIECHHBIX
HIOBPEXKIACHUN U PEMOHTY (3ameHe) IIOBPEXKICHHOIO
AIEKTPOOOOPYIOBAHMS;

- €CIM NpH BU3YaJbHOM OCMOTpE IMOBPEXKACHUS HE OOHApy>KEHbl —
IIPOBECTU OLIEHKY €ro COCTOSIHMSI M BBIIOJHUTH MNPOQHUIAKTUYECKUE
paloThI;

- YIQJIUTh CTapblii TEPMOUHANKATOP U HAHECTH HOBBIN.

B kypHane yka3arb Jary oOOHapyXeHHUs IeperpeBa, IpPUUYUHY,
IIpOBEJCHHbIE PabOThl (PEMOHT, 3aMeHa, NPOQUIAKTHYECKHE padOThl),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOpPAa, COCTOSIHUE HOBOTO
TEPMOUHIMKATOpa (1IBET, TPaAyupoBKa U.T.I1.).

[Tony4yeH curHan moKapHOW OIIACHOCTH OT
TEPMOCHUCTEMBI

ITeperpyska.
[I;moxoi KOHTAaKT.

B cirydae moydeHust curHaia o meperpeBe:

- YCTaHOBUTH MECTO, TJIe IPOU3O0ILIO cpabaThIBaHHE JATUMKA,

- 3aQuUKCUpOBAaTh B IKypHaje BpeMs, MECTO W HaWMCHOBAaHHE
ANEKTPOOOOPYIOBAHUS, HA KOTOPOM MPOH3OIILIO0 CpadaThIBAHUE;

- TPOM3BECTH OCMOTpP OOOPYIOBaHHs, II0 TPHYUHE KOTOPOTO
MIPOU30IIIO cpabaThIBAHUE CHCTEMBI,

- MO pe3yiabTaTaM OCMOTpa, B CIIy4ac BBIABICHUS HEUCIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOe  OOCITYXMBAaHHUE WJIH  3aMEHY
AJIEKTPOOOOPYIOBAHNS;




46

IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

- IpU HEOOXOJIMMOCTH 3aMEHHUTH JIATUYMK C COOTBETCTBYIOIIEH OTMETKOM
B XKypHaJe.

[Ipu MPOBEJICHUH TETUIOBU3UOHHOU
JTUArHOCTUKU  OOHApY)KEH  aHOMaJIbHBIN
Harpes AJIEMEHTA 3JIEKTPO0OOPYIOBAHUS

[Teperpyska.
[1;10X01 KOHTaKT.

[Ipu  obOHapyxeHUM  aBapuiiHOro  MoKapoomacHoro  jaedexra
AJIEKTPOOOOPYIOBAaHUE  HEOOXOIMMO  HEMEUICHHO  BBIBECTH W3
AKCIUTyaTalli U IPOBECTU PEMOHTHBIE PaOOTHI.

[Tocne ycrpaHeHHs] HEHCIPABHOCTEH, MPHUBEIIINX K BO3SHHKHOBECHHIO
nedekra, PEKOMEHIyeTcs TMPOBECTH IMOBTOPHOE  TEIUIOBU3MOHHOE
o0cneroBaHue JaHHOTO OOBEKTA.

Pe3ynbTaThl HOBTOPHON AMATHOCTUKH 3aHECTH B MPOTOKOJ C YKa3aHHEM
MPOBEICHHBIX PEMOHTHO-TIPO(YUIAKTHYECKUX PadOT.

Pexomennyercs MPOBOAUTD BHEIUIAHOBYIO TEIJIOBU3MOHHYIO
JTUATHOCTHKY OTJACIBHBIX JJIEMEHTOB 3JICKTPOOOOPYHOBaHUS  TOCIE
KaXKIOr0 UX PEMOHTA WJIM 3aMEHBI.

Pe3ynbTaThl BHEIJIAHOBOW JUWArHOCTUKW 3aHOCATCS B MPOTOKOJ C
yKa3aHUeM MPUUMHBI 00CTIe0BaHNS.

IIpu pabore »snekTpuueckoro mnpubdopa
HaOII0JaeTCsl HE XapaKTEepHBIN IIyM, 3arax
TUTABSIIENCS U3OJISIIIAH.

Ilepenaap! HaIpsKEHUS.
Hapymenne
JKCILTyaTaluu.
HewncnpaBHocTh
3JIeKTponpudopa

IpaBUII

OTKIIIOYUTD NEKTPOIIPUOOP OT CETH.

OcmoTtperh npuOOp Ha HaIU4ME HEUCIIPaBHOCTEN (OIUIAaBIEHHE WIIN
MOBPEXJCHUE H3O0JAIMM NUTAIOLIEro ILIHypa, Aedopmanus Kopryca H
T.J.).

ITpu oOHapykeHNH HEUCTIPAaBHOCTH BBIBECTH MPUOOP U3 IKCILTyaTAILUH.

[Ipou3BecTr peMOHT WM 3aMeHy npubdopa.
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3akJIloueHue

J11sl IOBBIMIEHUST YPOBHSI TIOYKApHOM 0€301MacHOCTH 00BEKTOB JKHIIOTO CEKTOpa U
OOIIECTBEHHBIX 3/IaHUH HEOOXOJUMO IPOBEICHUE MEPONPHUATHH 10 MPOQHIAKTHKE
MO’KapoOB OT 3JEKTPOOOOPYAOBAHMSA,B TOM UYHCJICHA OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEACHUS MOHHTOPUHTA COCTOSHHUS IIOKApHOW OE30MacHOCTH,
IKCILTYaTHPYEMOTO AIICKTPOOOOPYTOBAHUA.

K HUM OTHOCHTCS CHCTEMAaTHYSCKHA MOHHMTOPHHI TIOKapHOW OC30MacHOCTH
IKCIUTYaTUPYEMOTO 3JICKTPOOOOPYAOBAHUS KWIBIX W OOMICCTBEHHBIX 3aHUNA C
PUMECHECHHEM COBPEMEHHBIX TEXHUYECKHX CpPEJCTB, a WMEHHO TEIUIOBH3MOHHAsS
JTUArHOCTHKA, NPHUMCHEHHWE TEPMOWHIUKATOPOB JUIS BBISBICHHUS aBapHUHBIX
YYaCTKOB 3JICKTPOYCTAHOBOK. Takye HE0OXOIUMO BHEAPATH B IMHPOKYIO MPAKTHKY
HOBBIC ammaparhl 3aIUTHl JIEKTPUICCKUX CETEH — YCTPOMCTB 3alUTHl OT JyrOBOTO
po0os 1 TIepeHaIPSKCHUS.

C 1menpl0  TIOBBINICHUS  TOXKApHOW  OE30MACHOCTH  IKCIUTYaTHPYEMOTO
DJIEKTPOOOOPYIOBAHHUS JKHJIBIX W OOIISCTBEHHBIX 3JaHUH, NPOPUIAKTHISCCKAM
OCMOTpaM JOJHKHBI TTOABEPTaTHCS BCE DJIEMEHTHI DJICKTPOYCTAHOBOK.

Meton mnpoQHUIAKTHKH JIOJDKEH BBIOMPATHCS HMCXONS W3 TEXHHUYSCKUX
BO3MOXXHOCTEH, yI0OCTBa BEIEHHUS OCMOTPOB M 0€30MacHOCTH OOCITY>KHBAIOIIETO
nepcoHayia. Bo3MOXXHO TIpUMEHEHHWE pa3HBIX METOJOB Ha OJHOM OOBCKTE, B
3aBHCHMOCTH OT KOHCTPYKIIUHM M YCIIOBUH SKCILTyaTallHH.

CodeTaHne HECKOJIBKUX METOIOB MPO(PUITAKTHKH TIO3BOISIET Oonee 3P heKTHBHO
MPOBOJUTH MPOPIIAKTUKY TOKAPHON O€30MaCHOCTH IJIEKTPOOOOPYNOBAHUS JKUITBIX
1 OOIIIECTBEHHBIX 3/TaHUM.

[TpuMeHsIsI COBOKYITHOCTh Pa3MYHBIX METOJOB MOYXHO TIOCTPOUTH CHCTEMY
MOHHMTOPDHHIAa H MNPO(PHIAKTHKA IOKAPHOW OMACHOCTH  JKCIUIyaTHPYEMOI'O
AJIEKTPOOOOPYIOBAHUS, OTPAKAIOIIYID COCTOSHHE IIOXKApHOW  O€30macHOCTH
9JIGKTPOYCTAHOBOK W TO3BOJISIONIYIO OCYIIECTBIATH €r0  MPOTHUBOIOXKAPHYIO

MPOPIIAKTHKY.
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[Ipunoxenue

Onucanue TeXHHYECKUX CPEACTB NMpeaynpe:kIeHuss 1 NPOPUIaAKTHKH
M0’KapOB OT YJIEKTPO00OPYy10BAHUS

ABTOMaTHYECKHE BhIKJIOUYATe U (AB)

ABTOMATHYECKUI BBIKJIIOYATENIb WIIMMPOIINE TOBOPS «aBTOMAT» - 3TO
KOMMYTAIIMOHHBIN amlmapar, NpeIHa3HAYCHHBIN JI 3alUThl JICKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPETPY30K.

ABTOMAaTHUYECKHE BBIKIIOYATEH OBIBAIOT C JICKTPOMAarHUTHBIM PACIICTITEIIEM
3alIMINAOIIAM  DJICKTPUUYECKYI0  1IelMb  OT  KOPOTKOTO  3aMbIKaHUS U
KOMOMHHUPOBAHHBIM PaCIENUTENIeM — KOTJa JOMOJIHHUTEIBHO C 3JICKTPOMArHUTHBIM

pacuenuTeneM NPHUMEHSETCS TEIUIOBOM  PACLHENUTENb,3alIUIIAIMNANA  HeNb OT
neperpy3KH.

1 — Ve
™ .

™

10

/N

Tl

ALY
PAEY

11

1, 2 — BUHTOBBIE KJIEMMBI IS TOAKIIOYEHUS;3 - TOIBYKHBIN KOHTAKT; 4 — HEMTOABIKHBII KOHTAKT;
5 - gyroracuTenbHas KaMmepa; 6 - TMOKU MPOBOJHUK (MIPUMEHSETCS Il COSIMHEHHSI TTOIBUKHBIX
gacTell aBTOMATHYECKOTO BBIKIIOUATENs); / - KaTylIKa 3JIeKTPOMArHWTHOTO pacuenurens; 8 -
CepACUHHK 3JIEKTPOMArHUTHOT'O pacuenuTens; 9 - TEIUIOBON PaCLENUTENb
(bumeramminueckasutactiia); 10 - mexanusm pacrenurens; 11 - pykosTka ympasiaeHus; 12 -
¢ukcarop (mns kperuienus asromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclEnUTeNeM
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B cootBerctBum ¢ TpeboBanusamu TaaBel 3.111YD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH AODKHBI OBITH 3AIlUIIEHBI OT KOPOTKHUX
3aMBIKaHUM M neperpy3kd. [losTomy Ui 3aIIWTBI JIEKTPONPOBOIAKH JKHWIIBIX H
OOIIECTBEHHBIX 31aHUN CIIEIyEeT IIPUMEHSATH aBTOMAaThI C
KOMOMHHPOBaHHBIMPACLIETIUTEIIEM.

B aBTOMaTHM4ECKOM BBIKJIIOYATEINE, 3@ 3AIIUTY LENU OT KOPOTKHUX 3aMbIKaHUUN
OTBEYAET 3JIEKTPOMAarHUTHbIpacuenuresib. OH COCTOUT U3 KAaTYIIKU ¢ HAXOIAIUMCS
B €€ ILEHTPE CEpACYHHKOM, YCTAaHOBJICHHBIM Ha CIICHUAJIbHOM IpYy>KHHE.
B  HopManbHOM  pexxumMe — paboOThI,TOK,IIPOXOAS MO  KaTylIKe  CO3JaeT
JIEKTPOMAarHUTHOE II0JI€, KOTOPOE IPUTATMBAET CEPACYHUK BHYTPb KaTYIIKH.
Cunpl  3TOr0  AJNEKTPOMArHUTHOTO TOJS HEJOCTATOYHO YTOOBI IPEOJ0JIETh
CONMPOTHUBJIEHUE MPYKUHBI, HAa KOTOPOH YyCTaHOBJIEH cepiaeyHuk.Ilpu kopoTkom
3aMBIKaHUM TOK B 3JIEKTPUYECKOM LI€MM MIHOBEHHO BO3pACTaeT 0 BEIUYHMHBI B
HECKOJIbKO pa3 INPEBBIIANIIECH HOMHMHAIBHBIA TOK AB, 3TOT TOK KOpOTKOro
3aMBbIKaHMs, IPOXOJS 0 KATYLIKE 3JEKTPOMArHUTHOIO PACUEHUTENS YBEIWYUBACT
AIEKTPOMArHUTHOE T0JIE, BO3AEHCTBYIOIIEE HA CEPACYHHUK JO TAKOM BEJIUYUHBI, YTO
€ro CHJIbI BTSITMBAHMS XBAaTaeT HA TO YTO ObI MPEOI0JETh COMPOTUBIICHUE TIPYKUHBI,
NEpEMEIIASICh BHYTPh KATYLIKM CEPACYHUK Pa3MBIKAET IOABMKHBIA KOHTAKT
aBTOMAaTUYECKOTO BBIKJIFOYATEII, o0ecTounBas
LEIb. DJIEKTPOMAarHUTHBIMPACUENUTENb OTKIIOYAET 3JIEKTPUYECKYIO ILENb 3a JO0JIU
CEKYH/IBI.

3ammTy DJIEKTPUUECKOM Iemu OT TMeperpy3kd o0ecreunBaeT TeIrIoBOM
pacuenuTeNb ABTOMATHYECKOTO BBIKJIFOYATEIIS.

Ileperpy3ska MOXET BO3HHUKHYTb npu BKJIFOUEHHUH B CETh
AIIEKTPOOOOPYI0BaHMS OOIIEH MOIIHOCTHIO MPEBBIIIAIOIICH TOMYCTUMYIO HArpy3Ky
JUI TaHHOW CETH, YTO B CBOK OYEPEAb MOXKET NPUBECTU K IEPErpeBYy IMPOBOIOB
Pa3pyLIECHUIO U30JILHMH JJIEKTPONPOBOJIKH U BOSHUKHOBEHUIO MOKapa.

TennoBoii pacuenuTenb MPEeACTaBIsSeT cOOONW OMMETAUIMYECKYIO IMJIACTUHY,
T.€. OH COCTOMT W3 JIBYX CIHAsHHBIX IUIACTHH M3TOTOBJEHHBIX U3 PA3HBIX METAJIJIOB,
UMEIOIINX Pa3HbI K0P DUIIMEHT pacIIupeHus Mpu Harpese.

[Ipu npoxoxaeHuH MO OUMETANIMYECKOM IUIACTUHE TOKa IPEBBIIIAIOIIETO
HOMHUHaJIbHBIA TOK AB muiacTuHa HarpeBaercs, Mpy 3TOM OJMH METAJUT PaCHIUPSIETCS

OpIcTpee ApPYroro.JTO MPUBOAUT K HMCKPHUBJICHUIO OWMETAUTMYECKOW TIIJIACTHUHBI.
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[IpurcKkpuBIEHNA OHA BO3JCUCTBYET HA MEXAHU3M pACLENUTENSA, KOTOPBIM
pa3MbIKAET MOJABUKHBIA KOHTAKT.

Bpemst cpaGaThiBaHusI TEIJIOBOTO PACLENUTENs 3aBUCUT OT BEJIMYUHBI
MPEBBIICHNS  MPOTEKAIOUIEr0 B I[ENUTOKaHaJ  HOMHHAJIbHBIMTOKOMAB.
Uewm OosbIIe 3TO PEBBILIEHUE, TEM OBICTpEE CpabOTaeTPACLECIIUTEb.

Toku ycTaBOK aBTOMATHYECKHX BBIKIIOUATEIECH, CIY)KAIlUX I 3allUThI
OTJIEIbHBIX YYaCTKOB CETH, CIIEIYET BBIOMPATh MO BO3MOMXHOCTH HAWMEHBIIUMU
[0 pacyeTHbIM TOKAaM ATHUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM  TOKaM
AJIIEKTPOIIPUEMHUKOB, HO TaK, 4YTOOBI ammaparbl 3allUThl HE OTKJIIOYaJU
AJIEKTPOYCTAHOBKU TMPHU KPATKOBPEMEHHBIX TNEperpy3kax (IyCKOBBIE TOKH, MHKU
TEXHOJIOTHYECKHUX Harpy30K, TOKU [PU CaMO3aIyCKe U T. I1.).

Crnenyer oOpaiaTh BHUMaHHE HA MAPKUPOBKY U XapakTepucTuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIENIb aBTOMATUYECKOTO BBIKJIFOUATEIIS;

- HOMUHAJIBHBIA TOK - MAKCUMAJIBHBIA TOK 3JIEKTPUYECKON CETH, IIPU KOTOPOM
ABTOMAaTHUYECKUU BBIKJIIOYATENb CIIOCOOEH JUIMTENBHO pabdoTaTh 0e€3 aBapuiHOIO
oTkroueHus 1enu. CTaHaapTHBIE 3HAYEHUS! HOMUHAJIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJTFOUATEJICH JIJIS CeTel JKMIIBIX M 00IIecTBeHHBIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMHUHQJIBHOE HANPSIKEHUE - MAKCUMAJIBHOE HAIpsKEHUE ceTH B Bonbrax,
Ha KOTOPOE PACCUUTAH aBTOMATUYECKUI BBIKIIFOYATENb;

- IpefeabHas OTKII0Yarollas CloCOOHOCTh aBTOMATHUYECKOTO BBIKITIOYATENS -
MaKCUMAJIbHBIM TOK KOPOTKOTO 3aMbIKaHUsi B AMIepax, KOTOPBIM CrocoOeH
OTKJIFOYHUTH JaHHBIM AB coxpaHuB Mpu 3TOM CBOIO pabOTOCIOCOOHOCTH. B ciyuae
MPEBBIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUsl 3HAYCHHS YKA3aHHOW MPeAesIbHOM
OTKJIFOYAIOMIEH CIMOCOOHOCTH BO3HHMKAET BEPOSTHOCTHh OIUIABIICHUS TOJBUKHBIX
KOHTAakTOB AB u ux npuBapuBaHus Ipyr K IpyTy, T.€. Beixojaa AB u3 ctposi.

- XapaKTepHUCTHKA CpaldaThbIBaHUs - OMNpEAeNsieT Iuana3oH cpabaTbIBaHUS
JIEKTPOMarHuTHOTrO pacuenutenssAB. Xapakrepuctuka cpabaThiBaHUS HUMEET
OykBeHHOe oOOO3HaueHue. JIms 3amuThl  DIEKTPUYECKHX CETEeH JKUJBIX U

OOIIECTBEHHBIX 3/1aHMI yarre Bcero npumeHstoTces AB ¢ xapakrepuctukamu B, C, D.
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NloroTun

1- HanmeHoBaHue u cepus

2 - HOMnHanbHoe HanpshxeHue

3 - Bpema-TOKOBas xapakrepucruka

4 - HoMMHanbHas yacroTa

5 - HoMmHanbHaa oTKN4YaKnwas cnocobHoCcTb
6 - TokoBasa Harpyska

Pucynox 2. IIpumep mapkupoBku AB

I[I/IaHa3OHI>I TOKOB  MIHOBCHHOI'O  pPaCOCINICHHA B  3aBUCHMOCTH  OT

XapaKTePUCTHKH cpabaThIBaHUS B COOTBETCTBHH C [12] mpencrariens! B Tadwuie 1.

Tabnuna 1
JlnanazoHbl TOKOB MTHOBEHHOT'O PaCUEIICHUS
XapakTepucTuka cpadaTbIBaHUS [wnamnazon
(tun AB)
B Csoite 3 I, 10 5 [,; BKIIFOYUTEIBHO
C Cspiie 5 I, 1o 10 I,; BKIFOUUTENBHO
D Cseiie 10 I; 1o 20 [, BKIIOUUTETBHO

I, - HoMuHaNBHBIA TOK AB.

Br16op aBTOMATHYECKOTO BBIKJIIOYATENSI OCYIIECTBIISIETCS IO  CIICAYIOITUM
napaMeTpam:

- M0 KOJIMYECTBY MOJOCOB. OHO- U JIBYXIOJMIOCHbIE AB TNpuMeHSAOTCS s
onHo(a3HOM ceTH, a TpeX- U YeThIpexmnoitocHbIeAB - B Tpexda3zHoii cetu;

- 0 HOMHUHAJIbHOMY HanpspkeHuto. HomuHanbHOe Hanpsbkenne AB momkHO
OBITH OOJIBbIIIE WJIM PABHO HOMHUHAIHHOMY 3HAUCHHIO HAIPSIKEHUS 3aIUIAeMON UM
Lenw,

- 0 XapakTepucTHkKe cpabaTbiBaHUs.XapaKTepUCTUKY cpabaThiBanus AB

MOXHO BbIOpaTh corjacHo Tabsuiie 1;
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- 10 HOMUHAJIBHOMY TOKY. OnpeaeanuT He0OX0AUMbI HOMUHAJIbHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH 110 CCUCHUIO KMNJI Kabens.

YcrpoiicTBa 321U THOI0 OTK/II0YeHHs AU depennuaabHoro toka (YIAT)

YCeTpoiicTBO 3aUTHOTO OTKIOYEHUs AudPepeHIInaaIbHOr0 TOKa WM, Kak
4acTo TOBOPAT, «Y30O»- 3TO KOMMYTAllMOHHBIA amnmapar, MpeaHa3HAYeHHBIN I

341U ThI BHCKTqueCKOﬁ LOCIIN OT TOKOB YTCYKMU.

N
1 — anddepeHIHATBHBIH S &
1|iN
TpaHcdOpMaTOpP TOKA; @ y30
2 — NOPOrOBbIil JICMEHT; |
3 — MCIIOJIHUTEJIbHBIH I 3 ©}

MCXaHH3M]

4 — uens TECTHPOBAHMUA
5 — CHJIIOBBIE KOHTAKTHI;
6 —3alMTHBLIMH KOHTAKT
LCIIH TCCTHPOBAaAHMUAS

T — kHonka «Tecr»;
R — TecTOBBII pe3uCTOp: > |linNn
1, 2, N — knemmsbr Y30. o "
Ry M

L JRI

Pucynox 3. IIpunnun pabotsr YT

Tok yTedku — 3TO TOK, NPOXONAIIMM IO HEXKEIATEIbHBIM, B HOPMAJbHBIX
YCJOBUSX DKCIUTyaTallMH, IPOBOJSAIINM ITyTSIM.

B HopmanbHOM pexkume paboThl 3JEKTPOYCTAHOBKH, DJIEKTPUUYECKUN TOK
MIPOTEKAET Yepe3 IMPOBOAHUKH BHYTPHU HEE, KaK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT AOpyrux TOKONPOBOSIIMX 3JIEMEHTOB KOHCTPYKUMHU (METaUIMYECKHE KOPIYC,
pama, Kapkac), IPOBOJHHMKH OTIEJCHBbI H30JSLMEH, COMPOTHBIEHUE KOTOPOH He

IMMO3BOJIACT CO3AaTh SJICKTPUUCCKYIO LICIIb.
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Pucynoxk 4. [Ipumep konctpykuuu Y /T

Ecin mo kakoi-to mpuunHe (TOBPEXKICHUE, BIIAXKHOCTH, TOKOMPOBOJSIIAS
NbUTh U T.M.) CONMPOTUBJICHUE H3O0JISIIIUM YMEHBIIWIOCh, HA KOPIyCe WM JAPYrUX
TOKOIMPOBOSIIUX 3JIEMEHTAX YCTAaHOBKU MOsiBIsieTcs noTteHuuan. Cam mo cebe Tok
YTE€YKU HE BO3HUKHET, HEOOXOAMMO CO3AaTh II€Mb, COSAUHSIONIYIO JICKTPUYCCKUI
npubOp C MOTEHIIMAJIOM Ha KOpITyCe C 3eMJIed WM HEeUTpasbio. 311€Ch BO3MOKHO
HECKOJIbKO BapUAHTOB.

B nepBoMm ciydae, kopmyc 3J€KTPOYCTaHOBKH, HalpuUMep, ObITOBOM TEXHUKH,
KACcaeTcs METAJUNIMYECKOTO INPOBOJHMKA, UMEIOLIETO KOHTAKT C 3eMiie. B Touke
KaCaHMsl 3aMbIKAETCA LE€Nb, U BO3HUKAET TOK YTE€UKU. ECIM KOHTAKT JIOCTATOYHO
HAJCKHBIA, TO CHJa TOKAa BO3pPACTET IO TMOpora cpabaThiBaHMUs aBTOMATUYECKOTO
BBIKJIFOUATesl B IMUTKe TuTaHus. [lpum cr1aboM KOHTAaKTE MOXKET BO3HHUKHYTH
WCKPEHHE, JIOKAJIbHBIA HArpeB TOYKH KAaCaHWs, YTO MPUBOAUT K OIUIABICHUIO U
JAIbHENIIIEMY MOBPEXKICHHUIO U30JISIIUU TPOBOJOB, BO3rOPAHUIO U TTOXKAPY.

B npyrom cmydae, KOpmyc OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJIEHHBIMM NPEAMETAMU U CaM He 3a3eMiieH. [Ipu kacaHuu BHEIIHUX MHaHENeu
YEJIOBEKOM, BO3HUKAET HArpPy3Ka, T.K. TEJIO YEJIOBEKA SBIIETCA NPOBOJHUKOM, U
4yepe3 HEro IMpOTEKAET »JJIEKTPUUECKUU TOK. IloCKOIbKYy conmpoTHBIEHME TENa
YyeJIoBeKa BEJIMKO, CHJIa TOKa HEJOCTaTo4YHa JJIsi cpadaThIBaHUS aBTOMATUYECKOIO
BBIKJTIOUATENSl B IIUTKE MHUTAHUS U YEJIOBEK IMOJY4YaeT JIEKTPOTPABMY BILUIOTH O
JIETAJIBHOTO UCXO/IA.

Takum o6pazom, Y]JIT oOecmeumBaeT 3amuTy 4YeIOBEKa OT MOPAKCHUS
AIEKTPUYECKUM TOKOM U 3alIUTy OT MOXKapOB.

[Mpunmun npeiicteuss YT crnenyrommii. [lpy HOpMaibHOM pexkume padbOThI

OCnM, Koraa IIOJABHMKHBIC KOHTAKThI YI[T 3dMKHYThI, HpHMOﬁ TOK OT (1)33HOF0
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IIPOBOJA MPOXOAUT uepe3 marHuronposon Y /T, 3ateM yepe3 HarpysKy, B KauecCTBe
KOTOPOM BBICTYNAIOT, MOJKIIOUYEHHBIE 3JIEKTPONOTPEOUTENN M  BO3BPAILAETCS
0oOpaTHO B CETh 110 HYJIEBOMY MPOBOJIHUKY, TaK ke uepe3 Maruuronposon Y /T, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMYUHE MPSMOTO TOKA.

[Ipsimoit Tok npoxoad yepe3 marHuronpoBo Y T co3maer B HEM MarHUTHBIN
MOTOK, B CBOIO Ouepeab OOpaTHBII TOK TakK € CO3/1aeT B MAarHUTONPOBOJIC
MAarHATHBIA ITIOTOK TAaKOW K€ BEJIIMYMHBI, HO TaK KaK HaIpaBICHUE TOKOB
IIPOTUBOIIOJIOKHO, TO U CO3JaBAEMbIE UMW MATrHUTHBIE IIOTOKHU IIPOTUBOIIOJIOXKHBI,
T.€. MarHUTHBIE IIOTOKM HAIIPABJICHbl BCTPEYHO II0 OTHOLUEHHUIO JAPYr K APYry H
COOTBETCTBEHHO, TpPU PAaBHBIX 3HAYEHUAX MPSAMOTO M OOpPaTHOrO TOKOB,
YPAaBHOBEIIMBAIOT JPYT IPYyrd, B PE3yJbTATE YEr0 CyMMAapHBIA MAarHUTHBIA MOTOK B
MAarHuTOIPOBOAE PpPABEH HYII0. Tak Kak CyMMapHbli MarHWUTHBIA IIOTOK B
MarHMTONPOBOJIE OTCYTCTBYET (paBeH HYJIIO), BO BTOPUYHONM OOMOTKE TOK HE
UHAYKTHpYeTCA. [1onBUKHBIE KOHTAKThl 3aMKHYTHI, DJIEKTPUYECKas LEIb BKIIIOYECHA
Y HAXOJIUTCSl B HOPMAJIIBHOM PEKUME pabOThI.

Ecnu B 01HOM W3 2JIEMEHTOB AJIEKTPUYECKON LENN BO3HUKAET yTeUKa TOKa, TO
YacTh  DJICKTPUYECKOIO TOKAa HAUYMHAET IPOTEKATh IO  HEXKEIATEIbHOMY
npoBozsuieMy IyTd. IIpy 3TOM, 4acTh TOKA DJIEKTPUUECKOM LIENH, ITOCTYNA0MIAst OT
¢da3zHoro nmpoBojga He OyAET BO3BpAIlaThCs B CETh, a MPOXOAS MO HEXKEIATeIbHOMY
OpoBOASIIEMY NMyTH Oyner yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpbIM OyAeT BO3Bpallatbcs B ceTh uepe3 MarHutTonpoBoa YT mo HyneBomy
pOBOY, OyAEeT MEHbIIE MPSMOIro TOKA, MOCTYIAIOIIET0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOr0 MarHUTHOTO IIOTOKAa CTAaHET OOJIbLIE BEIMYHMHBI OOpPaTHOIO
MarHUTHOIO IIOTOKa, B pe3yibTare 4ero B MarHutonposone YT cymmapHbId
MarHUTHBIHN MOTOK yKe He OyJeT paBeH HYJIIO.

Bo3Hukimmi cyMmMapHbId MarHUTHBIN IMOTOK HHAYKTUPYET JJIEKTPUUECKUN TOK
BO BTOPUYHON OOMOTKE, KOTOpBIM MPOXOJs 4Yepe3 MarHUTOIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPE/lb, PA3MBIKAET MOJBUKHBIE KOHTAKThHI
OTKJIX0Yast DJIEKTPUYECKYIO LIETIb.

VYCTpoiCTBO 3alMTHOTO OTKIHOYeHHs U depeHInalbHOr0 TOKa HMEET B
o0uxo/le W JApyrue Ha3BaHUsA, Hanmpumep, Iud@epeHInaTbHbIA BBIKIOYATENb,
aBTOMATHUYECKUI BBIKIIIOYaTeNnb U PepeHnanbHOr0 TOKa, YCTPOMCTBO 3aIIUTHOTO

oTktoueHus. Takxke B pa3aHMuHbIX JOKYMEHTaX BCTPEUAIOTCs pa3Hble abOpeBHATyphI
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nanHoro ycrpoiicta, Hanpumep, ABJIT B TOCT IEC 61009-1-2020, BAT 8 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.

OcHoBHbIMM XapakTepuctukamu Y T sBisitores:

- tun. B 3mannsax moryt npumensatbes YT tuna «A», pearupyronme Kak Ha
MIEPEMEHHbIC, TAK U HA MYJbCUPYIOIIUE TOKH YTeUKH, WK Thna «ACy», pearupyroiiue
TOJIBKO Ha IMEPEMEHHBIC TOKM YTE€UKHU. VICTOUHMKOM MYJbCUPYIOIIETO TOKA YTEUKH
MOTYT SIBIIAITbCSI CTHPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
VICTOYHHMKHU CBETA, IEPCOHAJIbHBIE KOMIIBIOTEPHI U JIP.

- HOMHMHAQJIbHBIA TOK - MaKCUMaJbHBIM TOK mpu kotopoMm YT cnocoGHO
JUIMTENIbHO padoTaTth, HE Tepss CBOK paboTocrnocoOHOCTh. CTaHAApTHBIMU,
HamOoJiee 4YacTO HCMOJIb3YEMbIMU 3HAUYEHHUSIMHM HOMHUHaIbHBIX TOKOB YT,
UCIIOJIb3YEMBIX B DJIEKTPOYCTAHOBKAX WJIBIX U OOIIECTBEHHBIX 3aHUM SBIISIFOTCS:
10, 16, 25, 32, 40, 63A,;

- nudepeHInanbHbIl TOK— MUHUMAJIBHBIA TOK yT€UKH, mpu KotopoMm YT
MPOU3BEACT OTKIIOUEHUE JIEKTpUUecKol nenu. JuddepeHnnaibHbii TOK — 3TO 0JHA
13 IIaBHBIX Xapakrtepuctuk Y T;

- HOMHUHQJIBHOE HANPSOKEHHE — HapspKeHHe cethu npu koropom YT
CIIOCOOHO JITUTENIBHO PaboTaTh, HE TEPSSt CBOIO pabOTOCIIOCOOHOCTH;

- poa ToKa(IMOCTOSTHHBIN WM MEPEMEHHBIN);

- YCIIOBHBIM TOK KOPOTKOTO 3aMbIKAHUSI—TOK KOTOPBIN KPATKOBPEMEHHO MOYKET
Bbiiepkath YT 1o MoMeHTa moka He cpaboTaeT aBTOMAaTHYECKUU BBIKIIOYATENb,
YCTaHOBJIEHHBIN ISl 3aIUTHI LIENA OT KOPOTKOTO 3aMbIKaHHUS.

Bui6op YT npou3BoauTCs 10 CASAYIOITUM KPUTEPUSIM:

- 110 HOMHMHAJBbHOMY HANPSKECHUIO U TUITYy ceTH. HoMHHanbHOE HampsKeHue
YT nomxHO OBITH O0JIBIIE TUOO0 PAaBHO HOMUHAIIBHOMY HAIPSIKEHUIO 3allUIIacMOM
uM 1ienu. s ogHodasHoit cetu Tpedyercst ayxmnontocHoe YT, nis tpexdazHoit
CETU — YETBIPEXIIOJIIOCHOE;

- 1o HoMUHaNIbHOMY TOKY. CornacHo [1YD ucnons3oBanue YT B rpynnoBbix
JUHUSX, HE HMEIONIMX 3allUThl OTCBEPXTOKAa, O€3 JOMOJHUTEIHLHOTO arapara,
o0ecrneunBaroIIero 3Ty 3allUTy He Jfomyckaetcs. M3 atoro cinenyet, uto nepen YT
JIOJDKEH CTOATh aBTOMATUYECKUH BBIKIIOUATENIBWIIM JIPYrod ammapar ¢ ¢GyHKIuen
3aIATHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOAMMO BHIOMPATh HOMUHAIBHBINA TOK

YAT. Ilpu stom HomuHanmbHBIM TOK YJIT momkeH OwiTh Oonbine OO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHHAJIBHOMY TOKY YCTaHOBJIEHHOT'O JI0 HETO ammapara 3aiuThl (ABTOMaTUYECKOTO
BBIKJTIOUATEIS FUTH IPYTOTo anmnapara ¢ GyHKIMEH 3aIiThl OT CBEPXTOKA);

- 1o  guddepenmmansHoMy  TOKy.  CTaHIApTHBIMH  BEJIMYHMHAMU
muddepennmanbHoro toka YT sBusrorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepennmanbHbiM TokoM 100, 300 u 500 MA npuUMEHSIOTCS IS 3aIlUThI
OoT moxapoB, ¢ auddepeHmanpbabiMi Tokamu 6, 10, 30 MA - 1@ 3amuUThI

OT ITOPAKCHUS HCIIOBCKA SJICKTPUUCCKUM TOKOM.

cepus nponssoauTenb

HOMUHaNbHBIM TOK -/
\ B111-63 ,
HanpsXeHue 50 A | £

T s o0 cxema
JU i - [an 30 MA ‘__J NOAKNIOHEHUA

anddepeHumansHbli 0003Ha4yeHus
TOK -] /
(3000 :
/[—7\-’—] r [d( i
YCNOBHBbINA TOK K3/ hl{
TMNn Y30

3

3@

—
o

KHONKa «TECT» TeMnepaTypHbli4 AgnanasoH
(ctaHgapTHas ot -25 go +40)

/\ Tun AC E - ANA CUHYCOMAANLHOIO
! T nepeMeHHoro Toka
14 Tun A - ANA NYAbCUPYIOLWEro
M NOCTOSIHHOIO TOKa (M ANS CUHYCOMAaNb-

F———i— HOrO NEPEMEHHOro TOKa)

14 4 Tun B - ANS NOCTOAHHOrO ToKa (M
NN [ANA CUHYCOMAANBHOrO NEPEMEHHOrO

- TOKa U ANA NYNbCUPYIOLLEro NOCTOSH-

HOro Toka)

Pucynox 5. MapkupoBka YT

[Tpumensempie  TunblY JITQyHKIIMOHATIEHO ~ JOMKHBI  TpeaycMaTpUBaTh
BO3MOKHOCTh MPOBEPKU MX paboTocmocobHocTr, mpoBepkay T (TecTupoBanue) mms

JKHIIBIX OOBEKTOB AO0JDKHA IPOBOAUTHCA HE PCXKE OJHOIO pasa B TPHU MCECAIA,



57

O dYeM JOJDKHA OBITh 3amuCh B HWHCTPYKIMHM IO SKCIUTyaTalldd TPEANpHUSTHS-
W3TOTOBUTEIIS.

YcranopkaVY /T, JNEUCTBYIOIINX Ha OTKJIIOYECHHUE, 3arperaeTcs
JJISl DJIEKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOYKET IPUBECTH K OMACHBIM
MOCJEACTBUSAM: CO3[JAHHUI0 HEMOCPENCTBEHHOM YrpoO3bl Il KU3HU JIFOJEH,
BO3HUKHOBEHUIO B3pPBIBOB, IMOKAPOB U T.II.

JUJIsi caHUTapHO-TEXHUYECKUX KAOWH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycra"aBiauBath Y [ Tc HoMuHanbHBIM AU(dEepeHIIUaTbHBIM OTKIIIOYAIOIIUM TOKOM 0
10 MA, ecnu 111 HUX BbIJIETIEHA OTAEIbHAS JIMHUS, B OCTAIBHBIX CIy4asiX, HAIpUMED,
Ipy NPUMEHEHUU OJIHOM JIMHUHU JJII CAHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHU U
Kopujaopa, ciuenyer npumeHATEYTc  HomMuHaNbHBIM  JuddepeHInaIbHbIM
OTKJIFOYAOIIUM TOKOM J10 30 MA.

Hist  ogHokBapTUpHBIX A0MOBY/[Tc HoMuHaNBbHBIM guddepeHnanbHbIM
OTKJIIOYaOIIMM TOKOM 110 30 MA peKOMeHIyeTcs MpeaycMaTpUBaTh JJIsl TPYIIIOBBIX
JMHUM, TUTAIONIMX IITENCENbHbICE PO3ETKH BHYTPU JOMa, BKJIOYasl IOJBAJIBI,
BCTPOCHHBIC U TPUCTPOCHHBIC Tapakv, a TaKKe B TPYMNIOBBIX CETSIX, MUTAIOIINX
BaHHbIE KOMHATBI, JyIlIeBble U cayHbl. JIJisi ycCTaHaBIMBAaEMBIX CHapYXKH
HITETCENbHBIX po3eTOK ycTaHoBkaYJITc HoMuHanbHbIM U] PepeHIraIbHbIM
OTKJIIOUArOIUM TOKOM 710 30 MA o0s3aTespHa.

B 3panmsax moryt mpumenarbca Y30 Tuma «Ay», pearupyromme Kak Ha
IIEPEMEHHbIE, TaK W Ha MYJbCHPYIOIIME TOKH MOBPEKACHUN, Wi «ACy,
pearupyonme ToJabKO Ha IEPEMEHHBIE TOKH YTECUKH.

Kax Buano u3 xonctpykuun YT (ecnu peub uaer He 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M MpPHU JHOOOM cXeMe €ero
MOAKIIOYCHUS  JOJDKHA  OBITh  MpeaycMOTpeHa  oOsi3aTenbHas ~ yCTaHOBKA
aBTOMATHMYECKOTO BBIKJIFOYATEIIS, IS 3alIUThI, KaKk camor ceTu, Tak U Y [T oT TOKOB
neperpy3ku U KOPOTKOTO 3aMbIKAHUS.

Taxke HeoOxoauma mepHoaMUYecKas IpoBepka padoTtocmocodnoctn YT.
Crangaptamu [/, 8] yctaHoBieHO TpeOOBaHHUE MO HATUYHUIO YCTPOMCTBA MPOBEPKU
paboTocrocoOHOCTH YAT (KHOTIKH). [TpoBepka paboTocrocoOHOCTH
ocyuiectBisieTcss HaxaTtueM KHONKU « TECT». IIpu ee Haxxatuus Y /[T ncKyccTBEHHO

CO3AETCATOKYTEUKH, YTO TOJLKHO IPUBECTHU K OTKIroYeHno Y T,
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YcrpoiicTBa 32U THI OT AYroBoro npooosi uiamn uckpenus (Y3 A1I)

JlyroBoii mpoOOW WM HMCKPEHHE — OJIMH W3 aBapUHHBIX [0XKApPOOIMACHBIX
PEXKUMOB B DIIEKTPOCETSIX.

B omimume OT KOpPOTKMX 3aMbIKaHWW, BO3HMKAIOIIMM IIPU HCKPOBBIX
U IyTOBBIX pa3psax TOK, OTPaHUYMBACTCS CONPOTUBIICHUEM HArpy3Kd, Ha KOTOPBIN
HE pearupyrT aBTOMAaTUYECKHE BBIKJIOYATENN, HO 3a CYET JINTEIBHOIO BPEMEHU
€ro MPOTEKAHUA, MOXKET IIPOUCXOAUTH BOCIUIAMEHEHNE U30JIALIMU IIPOBOJA.

OnHOM W3 TJIaBHBIX MNPUYMH HUCKPEHMs SBISETCS OOJBIIOE IEPEXOAHOE
cornporunenue (BIIC), B o0uxome Ha3pIBaEMOE TaKKE «IUIOXMM KOHTaKTOM).
IIpn BIIC Ha mepexone 3JEKTPUYECKOTO TOKAa C OJHOTO NPOBOJHHKA HA APYrou
oOpa3yeTcsi mociiejoBaTelIbHAasl WM NapajulesibHasl 3JEKTpUYecKas Iyra MExXIy
IIPOBOJAAMU WJIM KOHTAKTaAMH.

BIIC d4acto BO3HMKAaeT BCIEACTBUE JI€(PEKTOB M  MOBPEKICHUH,
MPOU3OILIEIIINX MTPH dKCIUTyaTauuu odopynoBanus. Hanmpumep:

- MOBPEXACHUS H30JISUMU KalOens TBO3ISMH, IIypyHamu, 3aKUMaMH WA
IIPY MEXAHUYECKOM BO3JIEUCTBUU APYTUMHU PEIMETAMU;

- TOBPEKACHUSI U30JISIUU Kabesiel TpbI3yHaMy U IOMAIIHUMHU KUBOTHBIMU,

- U3JI0M Kabesst (MpoBo/ia) MPU M3rudax WIM MPHU MOCTOSHHBIX MEXaHHUYECKUX
BO3JCHCTBUSIX;

- CTapeHue MU30JIALMM, MOBPEKIAEHUS OT BO3ICHCTBHUS TEMIEpaTyphl, BIJIATH,
JIPYTUX pa3pylarimux (HhakTopos;

- YXyJAIIeHUEe KOHTAKTa M3-3a OCJabJeHUsl 3a)KUMOB, CTAPEHUS M OKHUCIICHHUS
IIPOBOJIOB U T.I.

B mnoBpexIE€HHON >Kuje BO3HHMKAET MaJlblil 3a30p, MpOOMBaEMbIil paboynum
HaIpsHKEHUEM, TO3TOMY TOK 10 TAKOMY KaOeIto MpoJI0JKAET MPOTeKaTh, U OCTAETCA
OJIM30K K HOMHUHAJIBHOMY 3HAYEHHUIO, a 3HAYMUT, ABTOMATUYECKHM BBIKJIIOYATEINb

Ha HErO HE pearupyer.
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OcnabnenHnbii Mexanuueckoe lNepepasnenHbli HenonHoueHHbli

KOHTaKT nospexaeHue kabens KOHTaKY
rabena
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Nedexr Nospexgenue MexaHuueckoe NospexaeHue CKpyTKa meap v
xabena rPbI3yHamm nospexaexue WK CTapexue antoMUHKUR
U30NAUMK W30NAUMK

PI/ICYHOK 6. Bo3mosxHEIE IMPUYIHHBI UCKPCHUS B 3JICKTPOIIPOBOAKE

B 3a3ope BO3HUKAeT AYroBOM pas3psijl, COMPOBOKIAIOIIMNUCSI WHTCHCHUBHBIM
BBIJICJICHUEM TEIlIa, YTO MPUBOJMT K JaNTbHEHIIIEMY pa3pyIICHUIO U30JISIUN KaOels
Y €70 BO3TOPAHUIO.

[Ipy  OGOJBIIOM  TMEPEXOJHOM  COMPOTHBICHUM  BO3HUKACT  IMPOIIECC
IUKJIMYECKOTO0 O00pa30BaHHUs M TAallIEHUS DJIEKTPUUYECKOM JyTH, MPOUCXOJUT
3HAUUTEIIPHOE W JUIMTEJIBLHOE BBIJACICHUE TEIUIOBOW SHEpPrud. Bo3HUKaAIOT
JUTUTENIbHBIE U YCTOWYWBBIE TEIUIOBBIE PEXKUMBI PAOOTHI AJIEKTPUUYECKUX IIETEH,
BCJICZICTBUE YETrO MPOUCXOAUT pa3pylICHUE H3OJSAIUU W 3alIUTHBIX 000J0YeK, a
TAKXKE MOCJICAYIOIIEE BO3rOpaHue.

[To mexaHW3My BO3HUKHOBEHMS, PA3IUYaAIOT IMOCIEI0BATEIbHBIM JIyrOBOM

npoOoi, mapaieabHbIi 1yroBoil mpo0oil U JyroBoi mpoOOH Ha 3eMITIO.

L (nuHuA)

HAIPY3KA

N (HeATpansb)

1
i
i
PE (3azemnenue) .
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Pucynox 7. MexaHnu3m BO3HUKHOBEHHSI TyTOBBIX TIPOOOECB
[Tog mnocnegoBaTeNbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS JJICKTPUUYECKUI

npo0oil M30sAMK (UM BO3AYUIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpy3ky uenu, 3ammumaemor Y3JIII. IlocnegoBaTenbHblit 1yroBoil mpoOoi
BO3HUKAET, NPEXJIE BCEro, B PE3yJbTaTe IOBPEKJCHHUS MPOBOJA WIH TMOTEPU
KOHTAaKTa B MOCJEIOBATEILHOCTA C Harpy3koi. B 3TuX ciydasix, BeJMYMHA TOKa
MEHBIIIE, YeM pabdOuYuil TOK, ¥ aBTOMATHYCCKHE BBIKITIOYATENIA WJIA BBIKITIOYATEIN
mudpepeHInaTbHOTO TOKA HE CITOCOOHBI ONMPECIUTh HEUCTIPABHOCTh M OTKIIFOUUTH
3AIIMIIAEMYIO LEb.

[TapannenbHbIi AyroBoi MpoOOH - 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET
MEXIYy aKTHUBHBIMH TPOBOJHHMKAMHU, NapaJIebHO Ienu Harpy3ku. [Ipoboi
COMPOBOXK/IAETCS TIOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CLIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJHUKOB. BennunHa Toka mpH MmapamiedbHOM IPo0O0e OMpenessieTcs MOJHBIM
CONPOTHUBJICHUEM LIETIH. B 3aBUCHMOCTH OT TOrO, KaKOil HOMHHAJIbHBI TOK UMEET
aBTOMATUYECKUN BBIKJIIIOYATEINb, MPOUCXOAUT (WJIM HE MPOUCXOIUT) OTKIIOUCHHUE
uenu. Ilpm  3arpyOsieHHOMyCTaBKe TOKa cpadaThiBaHUS  aBTOMATHYECKOIO
BBIKJIFOYATENS] OTKIIOUCHUE IIEMU TPOUCXOUT C 3a/ICPIKKOM.

JlyroBoii mpo6oii Ha 3eMJTI0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
aKTUBHBIM MPOBOJHUKOM U 3eMJIEH B pe3ysibTaTe 3aMbIKaHUsl (Pa3HOrO0 MPOBOJIHUKA
Ha 36MJIIO WJIM Ha 3JIEMEHT JJIEKTPUYECKHU CBSI3aHHBIN C 3EMJIEH.

YcerpoticTBo 3amuThl 0T AyroBoro npooos (Y3/I1) — HOBBIN Kiacc ammapaTtoB
3alIUTHl AJIEKTPUYECKON CETH, MPEIHA3HAYEHHBbIM, B OTJIWYME OT JAPYIMX BHUIOB
ANEKTPUUYECKUX 3alIUT, UCKIIOUUTENBHO JJIs1 MPEAYNPEKICHUS U MPETOTBPALLCHUS
MO’KapOB, BOZHUKAIOIIUX U3-3a JyTOBOTO MPOO0s (MCKPEHHS).

HekotopsiMu pa3zpaboTuMkamMu ATHUX H3ACIUNA MPUMEHSETCS TaKKe TEePMHUH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Uc).
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Pucynox 8. IIpuMepsl yCTpONUCTB 3aIUTHI OT TyTOBOTO MPOOOS pa3IMUHbIX
MIPOU3BOAUTEIIECH

VY311 HOCUT UCKITFOYUTETBLHO TPOTHUBONIOKAPHOE HA3HAYEHHUE.

OcHoBHOMl  3amaueit  Y3/III  sBnsieTcss  CBOEBPEMEHHO  PAacHO3HATH
BO3HMKHOBEHHE IM0XKApOOMAacHOTO0 HMCKPEHUSI U OTKIIOYUTh  3al[UIIAEMYIO
AIEKTPUYECKYIO 1IETIb.

VY3AII cKOHCTpyupOBaHO TakK, YTOOBI OMNPEACIHUTH TMOSIBIECHUE JTyTOBOTO
(MCKpOBOI0) paspsjia U OpepBaTh KOHTYpP €IIE Mepel TeM, KaK SHEpPrusi B MeCTe
HEUCTPABHOCTHU JOCTUTHET 3HAYEHU, BEAYIIMX K BOSHUKHOBEHHUIO MTOXKapa.

V3II obecnieunBaeT aBTOMAaTUYECKYIO JUATHOCTUKY KOHTPOJIUPYEMOM
AIEKTPUYECKOM LENU W TNPU BO3ZHHUKHOBEHWM HCKPEHUs OTKIIOYaeT €€ OT oOIen
MUTAONIEH CETH.

Takum oOpazoM, 1eslb TPUMEHEHUSI 3TUX YCTPOWUCTB — 3TO MPEAYNPEKIACHUE
M0KapoB, BO3HUKAIOUIUX B MOMEUICHUAX, 3AaHUAX U COOPYKEHUSAX IO MPUYUHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIOUICHCS B BUJIE AYTOBOr0O mMpooos

(uckpeHus).
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bonpmmacTBo  Y3AII  MCmoONb3ylOT CXOXKME NPHUHLUIBI  OOHApYy>KEHUs
M0’KAPOOIMACHOIO HMCKPEHHS] B CETU. YCTPOWCTBO AHAIM3HPYET COBOKYIHOCTb
MapaMeTpOB TOKAa M HAIPSDKECHHSI CETH, XAPAKTEPHBIX I UCKPEHUS: BEIUYHUHY,
dbopmy, MOISIPHOCTH, TPOJIOJKUTEILHOCTh M TEMIT CIIEOBAHUS CKAYKOB. DTU CKAUKU
U JaloT uHpopmalmo, oopadaTbiBaeMy0 MOJyJIEM 00paOOTKH CHUTHAJIOB B COCTaBe
VY3II. BennunHa NOJIy4eHHOIO CHUTHAja CPABHHMBAETCS C 3aJaHHBIM 3HAUCHUEM H
IpU KaXKJIOM MPEBBILIEHUA 3TOr0 3HAYEHHUS MOJAETCS UMITYJIbC PETHMCTPUPYEMbIN
HakonuTeneM. [Ipu HOCTHKEHUMM B HAKOMMUTEJE YCTAHOBIEHHOIO YUCJA MUMITYJIbCOB
3aJJaHHOTO YPOBHS TNOAPAN (OPMHUPYETCS CUTHA, OTKIIOYAIOMIMHA 3alUIIAeMYIO
JIMHUIO.

Baxnont xapakrepuctukorn Y3/II, sABaseTrcs MOMEXO03allMIIEHHOCTh, T.€.
OTCYTCTBUE HEXKeJaTeNbHbIX (JIOKHBIX) cpabaThiBAaHUW TpPU  BKIIOYEHUH B
3alUIIAEMYIO LIETb Pa3IMYHbIX 3JIEKTPOIPUOOPOB, HAIPUMED, MBLIECOCA, UCTOUYHUKA
IUTAaHUS C OJJIEKTPOHHOM KOMMYTAllMEW, JABUTaTessi KOHACHCATOPHOTO IIyCKa,
AJIEKTPOHHBIX PETYJISATOPOB (TUPUCTOPHOIO TUIIA) CUJIbI CBETA, (IIyOPECUEHTHBIX U
TaJOr€HOBBIX JIAMI, & TAK)K€ «HOPMAJIBbHO HMCKPSAIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JABUTATEJISIMU KOJIJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBIISETCS
JOIYCTUMBIM, HAIPUMEDP JPEJIb.

CTOUT OTMETHTB, YTO OTACIBHBIE IIEKTPUUYECKUE YCTPOMCTBA CAMH MOTYT
IeHEpUPOBATh BBICOKOYACTOTHBIE W CPEAHEYACTOTHBIE INOMEXH, KOTOpbIE OYAyT
pacrio3HaBatbesl Y3/III kak wcrouyHuMk wuckpeHus. Hanpumep, THpUCTOpHBIE
perynaropel ¢ (ha30oBbIM YIpaBiieHHMEM 0€3 MOMEXONOJABISIONUX (PUILTPOB,;
pa3au4HbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE NMTOMEXH IOBBIIIEHHOIO
YPOBHSI, CYIIECTBEHHO IPEBBIIIAIONIME HOPMBI Ha nomexosmuccuro.llpn Hamuuuu
NEPEYUCIICHHBIX YCTPOWCTB, MPUXOAMUTCA JHUOO OTKa3bIBaThCsl OT MPUMEHEHUs
VY311, yBenuuuBasi puCKU BO3TOpaHUM OT UCKpeHHs, JuOo otkiarouarh Y3JIII Ha
BpEMs UCIOJIb30BaHUSI YCTPOUCTB, SIBJIAIOIIMXCA T€HEPATOPAMH BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 siBnstoTes:

- HOMHUHAQJIBHBIA TOK — MaKCUMalbHBIA TOK mpu kotopoMm Y3/IIT croco6HO
JUIMTEILHO paboTaTth, HE Tepsis CBOKO paboTocnocoOHOCTh. B ocHOBHOM
BBIITYCKAIOTCS B MATH MOAU(UKAIMAX, B 3aBUCUMOCTA OT HOMUHAJILHOTO TOKa: 16,

25,32,40, 63A;
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- HOMHUHAJBHOE HANpsIKEHHE — HanpsbDKeHue ceTh npu kKortopoM Y3/
CIIOCOOHO AJUTENBHO paboTaTh, HE TEPSIsl CBOIO pabOTOCIIOCOOHOCTS;

- YCIIOBHBI TOK KOPOTKOTO 3aMBIKaHUS — TOK KOTOPBIH KPaTKOBPEMEHHO
MokeT BbaepkaTh Y3/III 10 MomeHTa mnoka He cpaboTaeT aBTOMATHYECKUN

BBIKJIIOYATCIIb, YCTaHOBHCHHLIﬁ JJIA 3allIUTHI OCIIM OT KOPOTKOI'O 3aMBIKAHUAI.
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-
1 — uzroToBUTENB; 2 — MOJIETB; 3 — HOMUHAIBHOE HAMPsDKEHHUE; 4 — 4acTOTa; 5 — HOMUHAIBHBIN

TOK,; 6 — YCJ'IOBHI)II\/JI TOK KOPOTKOI'O 3aMbIKaHH,; 7 —cxeMa TIOJAKJITOUYCHU A, 8 — cxema WHAWKaIuu
COCTOSIHUS TpubOpa

Pucynok 9. [Ipumep mapkupoBku Y311

Bou16op Y31 npon3BoguTcs O CAEAYIOMIMM KPUTEPUSIM:

- 10 HOMUHAJIbHOMY HanpspkeHuto. HomunansHoe Hanpsbkenne Y 3/111 nomkHO
OBITH OOJIBITIE TMOO PAaBHO HOMUHAJIBHOMY HANPSHKCHUIO 3aIUIIIAEMON UM 1ICTIH;

- 10 HOMHMHaIbHOMY TOKYy. Y3JII He 3amumiaer 3JEKTPUYECKYHO CETh
OT TMEperpy3ku MU TOKOB KOpoTkoro 3ambikaHus.lloatromynepen Y3/II momxen
CTOSITh ABTOMATHYECKUI BBIKIIOYATENb WU APYrod anmapar ¢ (pyHKIMEH 3aliuThl
OT CBEPXTOKA MO TOKY KOTOPOTO HEOOXOJAMMO BBHIOMPATh HOMUHANBHBIN TOK Y 3JIII.
I[Ipu »srom HoMuHaNBbHBIA TOK Y3JIII momken ObITH OonbIle JHOO paBeH
HOMHUHAJIBbHOMY TOKY YCTaHOBJICHHOI'O JIO HETO anmnapara 3aliuThl (ABTOMAaTHYECKOIO
BBIKJTIOUATENS WIIM JPYTOro anmnapara ¢ QyHKIHMEH 3alUThl OT CBEPXTOKA).

Taxoxe nipu Be1ioope Y3/II ciienyer oOparuth BHUMaHUe Ha HAM4YKUE PYHKIUU

npoBepKH paboTocmocoOHOCTH ycTpoiicTBa. HekoToprle mpon3BOANTENINOCHALIAIOT
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V311 kHONIKOW MPOBEPKH, OTAEIbHBIE IPOU3BOJUTENH B KOMIUIEKTE C YCTPOMCTBOM
IIOCTABJIAIOT CPENCTBO KOHTPOJIS B BUJIE ABTOHOMHOU BUJIKH,
NO3BOJIAIOIEHMMUTUPOBATh UCKPOBBIE pa3pslpl, U TAKUM 00pa3oM OCYLIECTBIIATH
KOHTPOJIb ()YHKIMOHUPOBAHMS M3JENMS U ONpPENEICHUE 30HBbI €ro JCHCTBUS, YTO

ABJACTCA HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHUX aIIIIapaTOB.

Pucynox 10.ITpumep Y3/II1 B kOMILIEKTE CO CPEICTBOM KOHTPOJIS 30HBI
(GyHKUIHOHUPOBAHUS

VYceranoBkaY3/IIB rpynmnoBbIX CETAX NUTAHUS CHUCTEM IPOTHUBOIOXKAPHOM
3alIUTBl U B DJICKTPOYCTAHOBKAX MEIMIIMHCKOTO HA3HAYCHMS, MOMJICPKUBAOIINX
KU3ZHEEATENbHOCTh OOJIbHBIX, HE JOMYCKAeTCsl.

VY3AII saBnsiercs e€mie OJHUM BUJIOM 3allUThl DJICKTPUUECKUX IICTICH.
OHo He 3aMeHsieT co0oM apyrue anmapathl 3alIUThl 1 HE OTMEHSET HE0OXO0IUMOCTH
IIPUMEHEHUS B DJICKTPUUYECKUX LEISIX AaBTOMATHYECKUX BBIKJIIKOYATEIIEN U YCTPOWCTB
3aIIUTHOTO OTKJII0UeHUS AU PEepeHITnaTIbHOTO TOKA.

VY3AII pexkoMeHayeTcs YCTaHABIMBATH B OTHAEIBHBIX TPYIIIOBBIX JIMHUAX
MATaHUS OCBELICHHS WM IITENCEIBbHBIX PO3ETOK MOCJE APYrHMX amnmaparoB 3allUThI
(AB, YIT).

VYcranoska Y311 3anpemiaercst B IUHUSIX CUCTEM MPOTUBOIIOKAPHOU 3allIUTHI,
a TaKXKe DJICKTPONPUEMHHUKOB, OTKIIOYEHUE KOTOPBIX MOXKET MPUBECTU K OIMACHBIM
MOCIEACTBUAM: CO3JAHUI0 HEMOCPEACTBEHHOW yIrpo3bl [JIsi JKW3HMU  JIKOJIEH,

BO3HHUKHOBCHHUIO B3PBIBOB, I10KAPOB U T.[.
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YcrpoiicTBa 3amuThI 0T nepeHanpskenust cetu (Y3II)

[lepenaapl HAMPSHKEHUS B AIEKTPUUECKOM CETH SIBJISIOTCS OJHOW M3 OCHOBHBIX
IPUYUH BBIXOJIAa M3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOISAIIMX B OTAEIBHBIX
ciydqasx K moxapy. OcoOeHHO OCTpO BONPOC 3alIUTHl  BJIEKTPONPHOOPOB
OT TIEpPEenajoB HANPSHKEHUS CTOUT B JKWIBIX MHOTOKBAPTHUPHBIX JIOMax CTapou
MOCTPOMKH, a TaK K€ YAaCTHBIX >KUJIBIX OMaX MOJKIIOUYEHHBIX K CTapbhIM JIMHUSM
AJeKTponepeaay.

VYCTpoiCTBO 3alllUTBl OT MEPEHANPSKEHUS] WM pelie HApsSIKEHUs — 3TO
ammapar  3allluThl, OCYIICCTBISIONIMI  HEMNPEPBIBHBI  KOHTPOJIb  BEIUYUHBI
HaIpsDKEHUST MUTAIONEH CETH C IeNbl0 O0eCleueHHs] OTKIIOUYCHUSI Harpy3Kud B

ClIy4ac BbIXOJa 3HAYCHUA HAIIPAKCHUA 3a YCTAHOBJICHHBIC ITPUACIIBI.
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Pucynok 11. [Ipumepsl yCTpONCTB 3aIIMThI OT EPEHANPSKEHUSI Pa3IMYHBIX
MIPOU3BOAUTEIICH

Hasznauenne VY3I1 3akmiouaercs B 3amuTe  DJIEKTPOOOOPYIAOBAHUS
OT IMEPEenagoB HAIPSHKEHUS CETH KOTOPbIE MOTYT BO3HUKHYTH B CIEACTBUE
pa3nuYHBIX (PAaKTOPOB TAKUX KAKOOPHIB HYIIS, epekoc (a3 u T.1I.

Kak npasuno, Y3II cocTouT M3 ABYX OCHOBHBIX OJIOKOB: M3MEPUTEIBHOTO
Y UCTHIOJIHUTEIBHOTO.

[Ipu mnomaue wa VY/II HanpspkeHUST HW3MEPUTENBHBIN OJIOK OmpenemnseT
ero BeqMuuHy. Eciii M3MEpEeHHOE 3HAUYCHUE HANPSIKEHUS JJIEKTPOCETH HE BBIXOIUT

3a YCTAHOBJICHHBI B HACTPOMKAX JHUANa30H 3HAYCHUN W3MEPUTEIbHBIN OJIOK MOAAET
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CUTHAJI Ha HWCIOJHUTENIbHBIA OJIOK (pesie) KOTOPbIA 3aMBIKAET CUJIOBOW KOHTAaKT,
BKJIFOYAsi TEM CaAMbIM Harpy3Ky B CETb.

Takum o0pazom, Y/II ocymiecTBiasieT HENPEPbIBHBIA KOHTPOJIb HAIPSKEHUS
ANEKTpOCceTU.B ciydae CHWIKEHHS HaNpsHKEHUST HUXKE YCTAHOBIEHHOIO IOpora
VI TIOBBILIEHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKAX MOpOra U3MEPUTEIbHBINA OJIOK
MTHOBEHHO TIOJIJa€T CUTHAJ Ha UCHOJHUTENbHBI MeXaHu3M (pese) KOTOpbIU
OTKJIIOYAET DJJEKTPOYCTAHOBKY OT ceTh. [locime BOCCTaHOBIIEHMSI 3HA4YCHUs
HalpsDKEHUs 10 JIOMyCTHUMOrO  3HAYEHMs, H3MEPUTENIbHbIA  OJIOK  4Yepes
YCTAaHOBJIICHHYIO B  HACTPOMKAaxX  BBIAEPKKY BpPEMEHM  MOJAET  CUTHAI
HA UCIOJIHUTEIBHBIN MEXaHU3M, KOTOPBI BHOBB BKIIFOUAET HArPy3Ky.

Cy1iecTByIOT CIIEIYIOIIME TUIIBI PEJIE HANIPSYKEHU:

-110 TUILY JIEKTPOCETU: OJHO(A3HBIE U TpeX(Pa3HBbIE;

-110 croco0y yCTaHOBKH: CTallMOHapHbIEe U nepeHocHble.llpu ycranoBke Y311
BO BBOJHOM »3JIEKTPOILIUTKE OOECHEYMBACTCS 3alllUTa BCEH DIJIEKTPOCETH M BCEX
ANEKTPONPUOOPOB, MOJAKIIOYeHHBIX K Hel. [lepenocubie Y3II mpumeHstoTces, Koraa
€ro YyCTaHOBKa B IIHUTKE 3aTpyJHEHa WIM HEO0OXOJUMO O0O0eCIeYuTh O0COObIe
HACTPOMKHU MO HAPSHKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYAOBAHUS.

B Hacrosimiee Bpems CyLIECTBYIOT YCTPOMCTBA 3aIUTHI OT NEPEHANPSIKEHUS C
KOMOMHHMpPOBAaHHOW 3allIUTON, TaKk Ha3blBa€Mble BOJIbT-aMIIEPHBIE peje, KOTOphIe
KOHTPOJUPYIOT KPOME HANpsDKEHUsS! CETH, €€ U TOK B CETH, 3alluiasi TEM CaMbIM
CeTh, KaK OT MEPENajioB HAMPSIKEHUSA, TaK U OT MEPErpy3KH, T.€. JOMOIHUTEIHHO
BBITNIOJIHAET (DYHKIIMIO OTPAHUYUTEISI MOUTHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCIeuynBaeT 3aluTy CeTU
OT KOPOTKOIO 3aMbIKaHUSi U HE MOXET 3aMEHUTh COOON aBTOMATUYECKUI
BBIKJIFOUYATEb.

Baxnoit xapakrepuctukoit Y311 siBnsieTcsi HOMUHAIBHBIN TOK.

HomunanbHbiii TOK — 3TO TOK, KOoTOphii Y3II cocoOHO mpormyckaTh 4epe3
ceds1 B TEYEHUE [JIMTEIBHOIO BPEMEHUM COXpaHssi TMpU ITOM  CBOIO
paborocniocoOHOCTh.CTaHAAPTHBIMU, HanMOOJIee PACIPOCTPAHEHHBIMU 3HAUYCHUSIMHU
HoMuHaJIbHOTO ToKa Y3II sBasgrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunaneheiii Toxk Y3II onpenensieTcss Mo cyMMapHOMY TOKY Harpy3ku WU
MOIIHOCTH BCEX 3JIEKTPONPUOOPOB, MOIKIIOYAEMbIX B 3aIIUILAEMYIO CETh.

[TonyuuB paccunTaHHOe 3HaueHUE TOKa, BbIOMpaem Y3II ¢ Ommkaimmm

OOIBIINM CTaHAAPTHBIM 3HAYCHUECM HOMHWHAJIBHOI'O TOKA.
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HeoOxomumo yuuteiBaTh, yTo Y3II He 3amMmiaeT 3J€KTPOCETh OT TOKOB
NEpPErpy3ku MW TOKAa KOPOTKOrO 3amblKaHUs, mo3Tomy camo Y3II nommkHO OBITh
3AIMILEHO OT HUX YCTAHOBJICHHBIM IIOCJIEJOBATEIBHO C HHUM aBTOMATHUYECKHM
BeIKTIOUareneM. [loatomy HomuHaneHbIA TOK Y 3[IHE0OX0AMMO MPUHUMATH HCXOS
13 HOMHHAQJIBHOTO TOKAa aBTOMAaTHYECKOTO BBIKIIIOUaress. [Ipu 3ToM HOMHHAIBHBIN
ToK Y3II nomkeH ObITh OOJbIIE WIM PaBEH HOMUHAJIBHOMY TOKY YCTaHOBJIEHHOTO
J10 HETO aBTOMAaTUYECKOTO BBIKIHOYATEIIS.

VY311 MOTYT UMETBH HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpaOarbiBanusi Y3Il mo MakcuMalibHOMY 3HAYEHUIO
HanpspkeHust (Umax) - ycTaHaBIMBAE€T MAKCUMAJIbHO JIOMYCTHMOE 3HAYECHHE
HaIIpSDKEHUST  DJIEKTPOCETH, TNPEBBIIIEHUE KOTOPOTO NPHUBEAET K OTKIHOYEHUIO
Harpy3Ku;

- ycTaHoBKa mnopora cpabarbiBanusi Y3II 1mo MHUHUMalbHOMY 3HAY€HUIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MHHHMMAJIBHO JOIYCTUMOE 3HA4YECHUE
HaIpsDKEHUS! 3JIEKTPOCETH, CHUKEHUE HANpsKEHUS HUXKE JIaHHOTO 3HAayeHUs
IIPUBEZIET K OTKJIIOUYECHHIO HArPy3KH;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKIIOUEHUS — Bpems, dyepe3 kortopoe Y3II,
IIOCJIE OTKJIIOYEHHUS HATPY3KH, IIOBTOPHO €€ BKJIIFOYUT IIPU BOCCTAHOBJICHUH 3HAYCHUS
HaIIpSDKEHUSI CEeTM B YCTAHOBIICHHBIX Mpenenax. Bpems 3anepXKu BKIOUEHHS

AIEKTPONPUOOPOB BHIOUPAETCS B COOTBETCTBUH C PYKOBOJICTBOM TI0 SKCILTyaTaIlHH.
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Hazmsarop W W VN

IIOOKIYeHHA

HATPY3KH. OHATAHAA peJie.
i Ll g 58

B 7By 20

Brixmiogarems KOHTPOJIA
MAKCHMAJIBHOI'O HAIIpAXKeHHA.

contro

Tpexpaspagssrt
Brixmouarens xorTpOIA HHIUKATOP.

MHHHUMAJBHOI'O HAIIPAXKEeHHA.

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

Perynarop aagepxkn PerynaTop MarcaMAaTBEHOTO
BpeMeHH ABTOMATHIEeCKOIro 230! HaOpAXKeHHA OTKJIIOYeHuA.
BEJIIOYEHHAA IIOCJIe aBAPHH. 220

—
5

Peryna’rop MHHHMAJBHOIO
HanpAXKeHHA OTKJIYeHHA.

Kaeyer mogkmogenns
HarpysKH

Pucynok 12. [Ipumep MapKHUpOBKH yCTPOMCTBA 3aIIUTHI OT MEPEHANPSHKEHUS (perie
HaIpsHKEHUS )
KonnuecTBo u crmocoObl HACTPOUKH MOTYT OBITh PA3IMYHBI AJIsl Pa3HBIX TUIIOB

V3II. O6wuno, HacTpoiika Y3II ocymecTBiasercss ¢ TOMOIIBIO ITOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE alapaToB 3alllUThl AJICKTPUUYECKOM CETH M0 OTKJIHOYAIOIIeH
CITIOCOOHOCTH

PaccmoTpum pasnuily B paboTe M BO3MOMXHOCTSIX OTKIIOUEHHUS Pa3TUYHBIX
anmaparoB 3allUThl JJIEKTPUYECKHX Lienell. B HacTosimiee Bpemsi, €CTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAOIINX B
ceOe HECKOJIBKO 3alIUTHBIX (DYHKIIMNA. 3/1€Ch MBI paCCMOTPUM HE KOMOWHUPOBAHHbBIC
anrapathl 3allUThl, BEITIOJIHSIONINE TOJIBKO OHY (QYHKIIHIO.

[IpyunHamMu MOXKapoB OT HJIEKTPOYCTAHOBOK MOTYT SIBIATHCS: KOPOTKOE
3aMbIKaHWE, TIeperpy3ka, TOKH yTE€UKH, JYroBble TpoOou  (MCKpEHHE),
MepEHaINpPsKEHUE.

JIns 3amuThl  DJIEKTPUYECKUX CEeTel, B HACTOAIIEEe BpeMsl, SBISIOTCS
obsi3atenbHbIMU K mipuMeHeHnio AB u Y/IT. Otu annapaThl 3apeKOoMeH10BaJId ce0s
KaKk HajexkHble U d(PQPEeKTHBHBIE CPEACTBA  MPEAOTBPAIIECHUS  IOXKAPOB
OT 3JIEKTPOYCTAHOBOK.

AB 3amuinaer 3JeKTPUYECKYIO) CE€Th OT TOKOB KOPOTKOTO 3aMbIKaHUS

U TIEPETPY30K AIEKTPUUECKON CETH.
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VAT 3ammmaer dIEKTPUYECKYI0 CeTb OT II0XKAapoB B pPE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTEUKHU.

CrenyeT OTMETHUTB, UTO B HACTOSIIEE BPEMS 3alIUTy OT MHOTHX HETaTHBHBIX
(GakTopoB, BBI3BIBAIOIIMX  BO3TOpaHUE B  JJIEKTPUUYECKUX  CETAX, BMECTE
c npuMmenenueM AB u Y/IT, oTyacTu pemaroT opraHu3aliOHHBIMA MEPONIPUSATHSIMU,
MPOM3BOAVMMBIMU HA ATAIE MPOECKTUPOBAHUS IJICKTPUUECKUX CETEU, TPU UX MOHTAXKE
U MpHU IKCIUTyaTaluu. Vcronas3yloTcst Takue Mephl, Kak 3a3eMIICHHUE, YKIIaJKa Kades
B KOopoOa, YBEIMYEHUE PACCTOSHUA MEXKIY MPOBOJHUKAMH, TPUMEHEHUE
CHEIUATBHBIX COCIUHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W 1p.) U T.A. Jis
3alIUTBl OT NEPErpy30K MNPOU3BOAAT IPABUIIBHBIA PACUET INIEKTPUUECKUX CETEH
Y Harpy3KH.

Onnako AB u Y/IT uzHauanbHO HE OBLIM NPEAHA3HAYEHBI JIJISl PACIIO3HABAHUS
VICKPEHHUS U OTKJIFOUEHUs LENH B Cllyyae €ro nosiBiicHus1. Mickpenue He pacno3Haercs
AB nnmu YT, NOCKONBKY MPU UCKPEHUHU HE MPOUCXOAUT HU YBEIWUYEHUE CPEIIHETO
3HAYEHHUs TOKA B LIETIH, HU €r0 YTEUYKa Ha 3€MIIIO.

[Ipy moOcCmemOBaTENLHOM HCKPEHHHM TIIOJHOE COIMPOTUBIICHUE «IJIOXOTO
KOHTAKTa» YMEHBIIIAET TOK HArPy3KU U JACPKUT ITOT TOK HUKE MOPOTa OTKIIOUEHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHl OT HETATUBHOIO JEHUCTBUSL BBICOKOTO
3HaueHUA TOKa He cpabarbiBaioT. [lpu mapamwieabHOM HCKpPeHHH Mexay ¢azon
U HEUTPAIBHBIM NPOBOAOM TOK OIPAHUWYEH I[OJHBIM COIPOTHUBIIEHUEM LIENHU
u cpabarbiBanue AB u YT 3aBUCUT OT CTENEHU UCKPEHUS, OJTHAKO B MOJHON Mepe
HE rapaHTUPYETCHL.

COOTBETCTBEHHO, PEIICHUE 3a7a4Md PACIIO3HABAHUS UCKPEHUSI U 00eCTIeueHUs
3alllMTHl OT TOXKapOB, BBI3BAHHBIX HCKPEHUEM, JOHKHO 00ECTeunBaThCS HOBBIM
TUTIOM YCTPOWCTB, (PYHKIITMOHAIBHO U TEXHUYECKH OPUEHTUPOBAHHBIMH HA TAKYIO
3agauy. Takum yctpoiictBom siBisiercst Y 311

V3II 3amuiaer 3JA€KTPUYECKYH0 CETh OT IOXKapOOMAaCHOTO MPOSBICHUS
JyTOBOTO TIPOOOST (MCKPEHMS).

Eme omgaum  QakropoM, KOTOPBI MOXKET TPUBECTH K  TOXKAPY
OT DJEKTPOYCTAHOBOK, SIBJISIFOTCS KOJEOAHWS HAMPSHKCHUS DJICKTPUUYECKOW CETH.
[Tprdem, OMMaCHOCTh MOXKET HECTU KAK MOBBIIICHHOE HAMPSIKEHUE, TAK U MTOHWKECHUE
HanpsHKEHUS.

AB, VT, Y311 He 3amuImaroT 3JIEKTPUIECKYIO CETh OT OMACHBIX KOJIeOaHUI

HaIPsDKEHUS CeTH. DTy 3a/1ady BelnoaHseT Y 311.
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V3II 3amuniaeT 3JIeKTPUYECKYI0 CETh OT KOJIeOaHUM HaNpsHKEHHs, KOTOpbIE

MOTYT IIPHUBECTH K BBIXOY U3 CTPOS JIEKTPOIPUOOPOB M UX BO3TOPAHHUIO.

(I)yHKIII/IOHaJ'IbHI)Ie BO3MOKHOCTH anmapatroB 3alUTBI JJIEKTPHYCCKHX

ceTei.

Ta0muma 2

(DYHKLII/IOHaJ'IBHBIe BO3MOHOCTH aIlIapaToB 3alIUTHI SJICKTPUICCKUX ceTen

ArmapaT 3alllUThI

Yerpoiicrso YcrpoiicTBo
ABapuiiHbI# . YCeTpoicTBO 321U THI 3allIUTBI OT p
P— ABTOMATHYECKUH 3aIIMUTHI OT
p nngpepeHIuAILHOTO AYroBOIro
BbIKJIIOYaTeIb (AB) nepeHanpsKeHust
Toka (YAT) npoodost (V310
(Y3AII)
He
Kopotkoe Oo0ecneunBaer He oGecneunBaer He o6ecnieunBaet
3aMbIKaHHE 3ammT 3aIIUT obecrieumBact 3aIUT
y Y 3alIATy y
He
O0ecneunBaer He oGecneunBaer He oGecneunBaer
[Teperpyska I SanmT obecrieunBaeT sanmT
y M 3aIUTY y
He
He oGecneunBaer O0ecneunBaet He oGecneunBaer
VYTeuka Toka — AT obecrieunBaeT —
Y Ty 3alIATY Y
Hyrosoit
npoOoit He obecnieunBaet He o6ecnieunBaet OobecneunBae | He oGecrieunBaer
nocjenoBare 3aIUTy 3aLIUTY T 3aLIUTY 3aIUTy
JIbHBIN
He B nmosiHOM Mepe
Jlyrosoit o0ecrnieunBaeT 3aluTy.
po0oii MosxeT cpaboTaTh He oGecneunBaer ObecneunBae | He oOecnieunBaer
napajuiebHBI CJIMIIKOM TIO3/THO 3aluUTy T 3aIUTY 3alIUTy
i (pu orpaHUYEHHOM
toke K3)
He B nmonxoM Mepe He B noxnHoi Mepe
. o0ecreyrBaeT 3alluTy. obecrieunBaer
Jlyrosoit
D060 MosxeT cpaboTaTh 3aIUTY. Oo6ecneunBae | He oOecnieunBaer
Haps eALIIO CJIMIIKOM TIO3/IHO Moxer He cpaboTaTh T 3aLIUTY 3aIIUTy
(pu orpaHUYEHHOM (pu UMIYIBCHOM
toke K3) XapakTepe UCKPEHUsI)
He
Ilepenanpl He o6ecnieunBaet He o6ecnieunBaer O0ecneunBaer
HaANPSDKECHUS 3aluT 3aluT obecnetnsact 3aIIUT
p y y sarmuTy y

U3 Ta6J'H/II_II)I 2 BHUAHO, YTO HH OAMH H3 allllapaTOB 3alllUTbl HC 3alMHUINACT

QJICKTPHUYCCKYIO CETh OT BCEX BO3MOXKHBIX aBaprIHBIX PECIKNMOB. I[J'I}I oOecrneueHus
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MaKCUMaJIbHOW 3alIUThl 3JEKTPUYECKOM CETH 1eJIeco00pa3HO HCIOIb30BaTh
anmapaTel  3allUThI, paboTaromme Ha OOHapyXeHHE pa3HbIX MPU3HAKOB
HEUCIIPAaBHOCTH JIEKTPUYECKOM CETH.

[Tpumenenune Y3/II1 u Y3II He oTMEeHsET HEOOXOAMMOCTH HCIIOIb30BaHusS AB
u YIT.

Takum oOpa3om, ecid paccMOTPETh BapHaHT HCIOJB30BAaHUS BCEX BHJIOB
3aIUTHI AJIEKTPUUECKON CETU OTIAEIBHBIMH YCTPONUCTBAMHU (BBINOJHSAIOMIKUMH TOJIBKO
OJHY (PyHKIIMIO), TO HEOOXOIMMO YCTAHOBUTH YEThIPE PA3HBIX ammapaTa 3allUThl:
AB, VAT, Y3111, Y3II.

B Hacrosiniee Bpemsi pacrpocTpaHeHbl KOMOMHUPOBAHHBIE alapaThl 3alUThl,
KOTOpBbIE OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO YycTpoiicTB. Hampumep,
mu(pepeHranbHble aBTOMATHI, KOTOPbIE OOBEIUHSAIOT (DYHKIIMM aBTOMATHYECKOTO
BBIKJIFOYATENS U YCTPOMCTBa 3alUThl JUddepeHnnanbHoro Toka. KomOuHupoBaHHbIe
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATH U YIPOCTUTh MPOEKTUPOBAHUE U MOHTAX

QJICKTPUYCCKUX IITUTKOB.

TepmouHaIMKATOPBI

OnHon u3 HaubOosee PacpOCTPaHEHHBIX MIPUYUH IT0KapoB
OT DJJIEKTPOYCTAHOBOK SIBIIAECTCS IEPErPeB KOHTAKTHBIX COCIMHEHUNH JAPYIuX
aneMeHTOB. IlokapoomacHble peXUMbl  BO3HUKAIOT — BCIEACTBUE  OOJBIIOrO
IIEPEXOTHOTO CONPOTHUBIICHMUS, @ TAKIKE IEPETPY30K.

TepMOMHAMKATOPHBIE MaTepHaibl NPEAHA3HAYEHBI I BHU3YAIBHOTO WIIH
¢dororpapuyeckoro KOHTPOJISI W M3MEPEHUs TeMIepaTypbl, T.€. pe3yJbTaThl
WU3MEPEHUN MOYKHO NIPEACTABUTh B BU3YAIN3UPOBAHHOM BHUJIE.

I[Ipy HOCTMXKEHUM MAaKCUMAJIBHOM TeMIIEpaTypbl TEPMOWHIAUKATOPHBIN
MaTepHall pacIuiaBisieTcsl 1 HEOOpaTUMO MEHSIET CBOM LIBET.

TepMonHAUKATOPHI MOXHO HCHOJB30BaTh KakK JIOKa3aTeIbCTBO  (hakTa
JOCTUKEHHUSI  ONPEINEICHHOM MAKCUMAJIBHOW TeMmIepaTypbl, T.K. PE3YJIbTaThbl
U3MEPEHHUS SIBIISIFOTCSI HEOOPATUMBIMHU.

Meron wW3MepeHHsT TEMIIEpaTypbl C MOMOLIBKO TEPMOMHIMKATOPHBIX
MaTEepUAJIOB OTJIAYACTCS IPOCTOTOM, 3KOHOMUYHOCTBIO, MajOM TPYHLOEMKOCTHIO,
BO3MOYKHOCTBIO ONEPATUBHOTO TMOJYYEHHS JOCTAaTOYHO IMOJHOW HH(pOpMaluu
O TEIUIOBOM PEXHUME JIEMEHTOB AJIEKTPOOOOPYI0BAHUSI.

TepMOMHAUMKATOPBI MMEKOT HECKOJIBKO HCIOJHEHUN: TEPMOWHIUKATOPHBIE

HAKJIEMKU U TEPMOUHIUKATOPHBIE KPACKH.
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KoHTpacTHOCTh 1IBETOBOrO mepexoaa OO0eCHedyrBaeT JIETKOE paclo3HaBaHUE
ABAPUIHOIO MEPETPEBA.

TepMOMHIUKATOPBI COXPAHSIOT CBOW IBET M MapKUPOBKYHA MPOTSKEHUU
BCET'0 CPOKa CITYXkOBI.

TepMouHIUKATOpHBIE ~ HAKJIEHKU  MPEJACTABISAIOT  COOOM  MOMJIOXKKY
Ha CAMOKJICSIIEHCS OCHOBE C HAHECEHHBIM TEPMOUHIMKATOPHBIM ITOKPBITHEM.
MartepuanioM MOMIOKKA MOTYT ObITh Oymara, ¢osibra WUIM TMOJMMEpHas IJICHKA.
Jnsa nmpenoxpaHeHuss TEPMOMHAMKATOPHOTO MOKPBITHUS OT BHEIIHHMX BO3JCHCTBUU
MMOBEPXHOCTh U3/IENINSI MOKPBIBAIOT 3aIUTHOMN MIJIEHKOM.

[Ipu nocTmxkeHUU 3aaHHON TeMmIepaTypbl WHIWKATOP HEOOpPaTUMO MEHSIET
CBOM 1IBET.

TepMouHIUKATOPHBIE HAKJIEHKH MOTYT OBITh Pa3IMYHOTO pasMepa u (HOpMHI,
B 3aBUCHUMOCTH OT 3aJ]ladll UMETh Pa3HbId MOpPOT cpabaThiBaHMs, UMETh HECKOJIBKO
TEPMOYYBCTBUTEJILHBIX METOK C Pa3HBIM IIPEACIIOM CpabaThIBAHMUS.

TepMouHIUKATOPHBIE HAKIEHKHA MOTYT OBITh OJTHOTIO3UIITMOHHBIMHU, T.€. UMEIOT
OJIHY HWHJHWKAIMOHHYIO METKY M MHOTOMNO3WIIMOHHBIMA — HUMEIOIIAE HECKOIBKO

HHAWKAOXMOHHBIX MCTOK, HACTPOCHHBIX HA PAa3HbBIC TCMIICPATYPHI.
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Pucynox 13. [Ipumepsl TEpPMOMHIUKATOPHBIX HAKIIEEK PA3JIMYHBIX TPOU3BOAUTENIEH

[IpyuMeHeHNE OMHOMO3UIIMOHHBIX TEPMOMHIUKATOPHBIX HAKJIEEK IMO3BOJISET
KOHTPOJUPOBATh MAKCUMAJILHYIO TEMIIEPATYPy Ha dJIEMEHTE AJICKTPOOOOPYT0BAHUS.
[IpumMeHeHne MHOTOMO3UIIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK IMO3BOJISECT
ONPEAEATh TeMneparypy AJIEMEHTa AIEKTPOOOOPYI0BaHUS Kak
cpenHeapuMeTUIecKoe MEXIy TOCIeHEN METKOM, N3MEHUBIIEH I[BET, U MTEPBOM —

HE U3MEHUBIIIEN.
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TepMOUHIMKATOPHBIE KPAacKd, B OTIMYME OT TEPMOMHIUKATOPHBIX HAKIIEEK,
MOXHO HAHECTHM Ha TIOBEPXHOCTH WM DJIEMEHTHI  DJIEKTPOOOOPYIOBAHMS,
HEJOCTYIIHbIE  JUIsI YCTAHOBKM  TEPMOMHIMKATOPHBIX  HAKIIEEK, HaIlpuMmep,
OpU  CIOKHOM KOHGUTYpallud WIM OTPAaHUYEHHOM MPOCTPAHCTBE BHYTPU
ANEKTPUYECKUX  IMUTKOB. Kpacku  MOXXHO  HAHECTH Ha  IOBEPXHOCTh
KOHTPOJIMPYEMOI'O 3jIeMEHTa 00Jie€ TOHKHM CIIOEM, B pE3YyJbTaTe YEro BO3PACTAET

CKOPOCTb CpabaThIBaHUS.

Pucynok 14. [Ipumep UCTIOTHEHUS! TEPMOUHIUKATOPHBIX KPACOK

TepMOUHUIUKATOPBI TMPUMEHSAIOTCS JJIS  KOHTPOJISI TEIJIOBOTO  pexuMa
AJIEMEHTOB JJIEKTPOYCTaHOBOK.

TepMOMHIUKATOPBI TMPUMEHSIOTCS JUISI OOHApPY)KEHHUS ©  PETHUCTPAIHH
MIEPETPEBOB 3JIEMEHTOB AJIEKTPOOOOPYIOBAHUS WM DJICKTPONPOBOAKH, B TIEPBYIO
odepeib, BOJM3H JIEKTPUIECKUX KOHTAKTOB, KOHTAKTHBIX COCTMHCHUM.

TepMonHIUKATOPBI HE TPEOYIOT CIIEIMAIBHOTOTEXHUYECKOTO 00CTyKUBAHUS.

3ammure MOJJIeKAT 3JIEMEHTHI AIEKTPOOOOPYIOBAHMS, JUISt
KOTOPBIXHOPMATHUBHO-TEXHUUYECKUMHU JTOKyMEHTaMH1 YCTaHOBJICHBI
HAaWOOJIBIITUEOMYCTUMBIE ~ TEMIEpaTyphl  HarpeBa, a  TakXkKe  DJIECMEHTHI
AIIEKTPOOOOPYIOBAHUSA,IEPETPEB  KOTOPHIX MOXKET TMPUBECTH K aBapuud WU

BO3TOpaHMIO (HE3aBUCUMO OTHATUYUS TPeOOBAaHMIT HOPMATUBHBIX TOKYMEHTOB).
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TepMOI/IHI[I/IKaTOpBI HaHOCAT Ha OJICMCHTEI 3JI€KTp006OPYIIOBaHPIH,

IMOJICKAIMKUEC KOHTPOJIIO TCIINIOBOT'O COCTOSHUA.

PI/IC}/HOK 15. HpI/IMep HCIIOJIB30BaHUA TCPMOMHANKATOPHBIX HAKIICCK IJIAA KOHTPOJLA
TCMIICPATYPbI KOHTAKTHBIX COGI[I/IHeHI/Iﬁ

[Topor cpabaTbiBaHNs TEPMOMHIMKATOPOB BEIOMPAETCS UCXOAS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAalUMUJJISl  KOHKPETHOIO  3JIEMEHTa
AIIEKTPOOOOPYIOBaHUS, TEXHUYECKUX XaApaKTEPUCTUK U  PEXKHUMOB  padOThI
AIEKTPOOOOPYTOBAHUS.

Tak Kak TEPMOMHAMKATOPHI HE SIBJIAIOTCIBOCCTAHABIMBAEMBIMU HM3EIUSIMU,
MOCJIE PErucTpalid HMH [eperpeBacpadOoTaBUIME TEPMOMHIMKATOPHI MOJJIEXAT
3aMeHe Ha HOBBIE.

HeoOxomuMo KOHTpOIMPOBATH CPOK HCHOJIB30BAHUS TEPMOMHAMKATOPOB.
[Tpu ucTeyeHnn cpoka HCIOJIB30BAHMS, TEPMOMHAMKATOPHl HEOOXOIUMO 3aMEHUTH
Ha HoBbI€e. [locie 3aMeHbI clienaTh OTMETKY B JKypHAJle.

TepMouHIUKATOPHI SABJISIFOTCS
HEBOCCTaHABJIMBAEMBIMUNHEPEMOHTOIIPUTOIHBIMU U3AEUAMU (OKpBITUAMH). [Ipu
cpabaThIBAHUM TEPMOUHAMKATOPA,ETO CJENyeT YAAJUTh M 3aMEHUTh Ha HOBOE
uzgenue (mokpeitue). OKpallvBaHWE TEPMOUWHIMKATOPHBIX METOK B pe3yibTare

BO3JIEHCTBUSI TEMIIEPATypbl HEOOPATUMO.

Tepmocucrembl
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TepmocucTeMbl npeIHa3HAYEHBI JIsl PAHHETO aBTOMATHYECKOr0 OOHAPYKEHUS
MOKapOOIAaCHbIX CUTYyallui, BO3HHUKAIONIMX BCIEICTBUE TMEperpeBa >JIEMEHTOB
AIIEKTPOYCTAHOBOK: KOHTAaKTHBIX COCIUHEHUH, MPOBOAOB, kabenel (B T.4. KOHLIEBOU
apMaTypbl) M IIMH, JJIEKTPUUYECKUX amnmnapaTroB, BBOJHBIX pacIpeaesITeIbHbIX
mKadoB, I[UTOB C BJIEKTPOOOOPYAOBAHMEM, HWHOTO BJIEKTPOOOOPYIOBAHUS
U WX DJEMEHTOB, TJI€ BO3MOXXHO TMPEBBIIICHUE TEMIIEPATyphl 000PYIO0BAHUS
B HEIITATHOM peXUMeE PaOOThI WU TIPH MOSBICHUU JAeheKTa.

CucTeMbl OCYHIECTBISIFOT HEMPEPBIBHBIA KOHTPOJb TEMIEPATypbl HAarpeBa ¢
CUTHAJIM3AIMEN O MPEBBIIICHUN YCTAaHOBJICHHBIX MTOPOTOB U Mepeaadeit nHbopMaiuu
Ha MYyJIbT HEHTPATU30BAHHOTO HAOIIOICHHUS], TJI€ OCYIIECTBIISIETCS] IPUEM TPEBOMKHBIX
U3BElIEHU 00 OOHAPYKEHHBIX MEperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIUKALIMS)
COCTOSIHUS U PETUCTPAIUsI COOBITUH.

Tepmocucremamu  MOTYT  OBITh ~ OOOpPYJOBAaHBI  BJIEKTPOYCTAHOBKH,
JUTSI KOTOPBIX HOPMATUBHBIMU JJOKYMEHTaMHU yCTAHOBJIEHBI HAaUOOJbIIIAs JOMyCTUMAs
TeMmreparypa Harpesa, a TaKXe AIIEMEHTHI AIEKTPOOOOPYI0OBaAHUS
U DJIEKTPONPOBOJKH, TMEPErpeB KOTOPHIX MOXKET TMPUBECTH K aBapuu WIH

BO3TOPAHUIO.

Pucynok 16. [Ipumep cuctemsl, cocTosimen u3
TEPMOAKTUBUPYEMONTA30BBIICIIAIONIEN HAKIIEUKN U CIIEIMATIM3UPOBAHHOTO
ra3oBOro J1aT4ynkKa

B xauecTBe yCTpOWCTB OOHApy>KEHHUS MPEBBIIICHUS TEMIIEPAaTyphl B Pa3HBIX
cucTeMax MOTYT BBICTYNIATh pa3JInYHbIC JIATYUKH. Hanpuwmep,
TEPMOAKTUBUPYEMBIETa30BbIJICISIONINE HAKJICHKH, TP HArpeBaHUU KOTOPBIX [0
ONPENCIICHHON TEMIIEpaTypbl BBIACISIETCS CHUTHAJIBHBIA a3, YJIABIMBAEMbII

CIICOUAJIMBUPOBAHHBIM T'd30BbIM AATYUKOM, IICPCAAOINIMM CHUIHAJI O IICPETPCBC HaA
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KOHTPOJILHO-TIPUEMHOE YCTPOMCTBO; OECKOHTaKTHbIE WH(paKpacHbIE TaTYUKU;
JIATYUKHA TEMIIEPATYPHI, YCTAHABIMBAEMbIE HETIOCPEACTBEHHO HA KOHTPOJIUPYEMBIN

AIIEMEHT 3JIEKTPOOOOPYAOBAHMUS.

(o]
- g - CMELMANM3UPOBAHHBI KOHTPOJIbHO-MPUEMHOE
% TA30BbIV JATUMK YCTPOUCTBO

1. ObepHwTe HaKNeNnKN BOKPYr KOHTaKTOB
1 YCTaHOBWTE ra30Bbl AaTUMK

!.m». !m-e :

70°C 100°C
3. BaBapuiHON cuTyaumu Haknenka sbigenaet
2. Tlpu HarpeBaHUM NHAVKATOPHbIE CUrHaNbHbIW ra3, KOTOPbIN GUKCMpyeTca
MEeTKU Heo6pammo N3MEHAKT uBeT AaTynkom
Iar 1 Iar 2 Illar 3
["azorenepupyromniye IIpu narpeBanuu Bbiue 50 B aBapuiiHOM cuTyauumu, Korja
HakJeilku, pazmemieHnble Ha — 90°C  uHAMKaTOpHBIE TeMIepaTrypa IOAHUMAETCS  BBIIIE
CHJIOBBIX  KOHTAaKTaX, a METKH HeoOpatumo 100°C, HaKJIeka BBIJCTISIET
TaKKe CMOHTHPOBAHHBIA MEHSIOT CBOU LIBETA CHUTHAJIbHBIN ras, KOTOPBIN
ra30BbIM JTaTINK B ¢ukcupyercs Ta30BBIM  JaTYUKOM.
ANEKTPOLIUTKE JlaTurk mepenaeT CUTHaJ TPEBOTH U /

MNIN OTKJIIOYACT IMUTAaHHUC

Pucynok 17. [lomaroBasi cxema pabOThl CUCTEMbI HEIPEPHIBHOTO KOHTPOJIS
TEMIIEPATypbl HA OCHOBE TEPMOAKTUBUPYEMONUTa30BbIICIIAIOIEH HAKIEHKU
U CIIEHHAIM3UPOBAHHOIO ra30BOr0 AaTYHKa

Kpome Toro, TepMocuCcTEMBI MOKHO UCTIOJIB30BATh KAK CUCTEMbI MOHUTOPUHTA
MO’KapHON 0E€30MaCHOCTH DJIEKTPOYCTAHOBOK, 3a CUET PAaHHETO OOHAPY>KEHUS TOYEK
YpPE3MEPHOr0 HArpeBa, 3aJ0Jro 10 Haydaja TEPMUYECKOW JECTPYKLUHMH H3O0JISIUU

B MCCTax YCTAHOBKH JATYNKOB.
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Pucynox 18. [Ipumep cuctemMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOTO
TEMIIEPATyPHOT0 KOHTPOJISI HA OCHOBE O€CKOHTAKTHBIX TUPOMETPUUECKUX
JATYUKOB

Pucynox 19. [Ipumep UHTEIIEKTYaIbHOM CUCTEMBI KOHTPOJIS TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KAOEJIbHBIX JIMHUW Ha OCHOBE PACIIPEICIICHHOTO
JaTyuKa TeMIepaTyphbl

Teni0BU3HOHHAS IMATHOCTHKA

B ocHOBE TEIUIOBU3MOHHOW JMAarHOCTUKU JIEKUT TEIUIOBOM  METON
HEPA3pyLIAOMEro KOHTPOJsA, T.6. TEIUIOBU3MOHHBIE OOCIENOBAHHUA C LEJBIO
BBISIBJIEHHMSI TOXApOOIMACHBIX YYaCTKOB M Y3JIOB B  3JIEKTPOOOOPYAOBAHUU
Y DJIEKTPOIIPOBOJIKE.

B kayecTBe TEXHMYECKOTO CPEACTBA TEIUIOBU3MOHHOW  JMAarHOCTUKHU
IIPUMEHSIETCS TEIIOBU30pP. TEIIoBU30p — 3TOONTUKO-3JIEKTPOHHBIA U3MEPUTEIBHBIN
npudop, pabdoTtarouuii B ”HPpaKpacHO 00J1aCTH IEKTPOMAarHUTHOTO CIIEKTPA.
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Pucynoxk 20. [Tpumep npoBeaeHHs TEMIIOBU3HOHHOTO KOHTPOJIS dNIeKTpoikada

Kpatko MeTon TEmIOBHU3UOHHOW JIMATHOCTUKHU TMOXapHOW OE€30MacHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS MOKHO OIMKCATH CIEIYIONIUM 00pa3oM.
Kaxaplii 0O0BEKT HMEEeT TemIepaTypy, NpUYeM B pPa3HbIX TOYKAX OHAa pasHasl.
Kak mpaBuiio, OTKJIOHEHUE TEMIIEPATYpPhl B Ty WM UHYK) CTOPOHY CBUIETEIBCTBYET
0 KaKOW-TO HEOJHOPOJIHOCTH, nedekte. TenmoBu3op Kak BHIACOKaMepa OXBAaThIBACT
BCIO MaHOpaMy OOBEKTa, BHIBOJUT HAa IKpaH U (PUKCUPYET B MAMSITH BECh CIIEKTP
ero Temreparyp, nmpeodpasysi B TEpMOTpaMMy, T.€. KaPTUHKY TeMIrepaTyp, KoTopas
HAlIOMWUHAET HeraTuB I1BETHOM (dororpaduu, T/A€ KaXAbId OTTEHOK I[BETa
COOTBETCTBYET OIpPECICHHOMN TeMIIepaType.

HeocnopumbiMu ~ TIperMyIIECTBaMH  TEIJIOBU3MOHHOTO  00OCIe0BaHUS
SBJISIIOTCS: OOBEKTUBHOCTh W TOYHOCTH TOJIY4ae€MbIX JaHHBIX, 0€30MacHOCTh
(mpumensieTcsi  OECKOHTAKTHBIM ~ MeETON), HEe  Tpedyerca  OTKIIOYEHHUE
AIEKTPOOOOPYIOBaHUS U MOJATOTOBKH padodero mecta. OnHako, Jjsi 60Jjiee TOYHOTO
TEIJIOBOTO KOHTPOJISI HEOOXOIMMa Harpy3ka Ha 3JIEKTPOOOOpYy/IOBaHHS HE MEHeEe
70%, u He meHee | wyaca paboThl. IIpu 3TOM MeTOJ BBICOKOIPOU3BOJAUTEIICH,
K TOMY € OH Ja€T BO3MOYXHOCTb IMPAaKTHUYE€CKH MTHOBEHHO, «C MEPBOTO B3TJIANIAY,
yKazaTb MecTo jAedekTa, MNpeIBapUTEIbHO ONPEACTIUTh CTeneHb Ae(heKTHOCTH.
Kpome »TOro wmeTtom OTIMYAeTCs MPOCTOTOM JTOKYMEHTHUPOBaHHUS JCPEKTOB
U BO3MOXHOCTBIO OIpeeneHuss JAePeKTOB Ha paHHEW CTaJiud Pa3BUTHS.
OH MO3BOJISIET € JIOCTATOYHOM CTENEHbIO TOYHOCTH JUATHOCTUPOBATH COCTOSIHHE
HE TOJBKO OTKPBITHIX 3JIEMEHTOB JJICKTPOOOOPYIOBAHMS, TAKMX KaK KOHTAKTHBIC
COEAMHEHUS B JICKTPUUYECKUX IIUTKAX U BBOJHBIX IIUTAX, HO U COCTOSTHUE PO3ETOK
U BBIKJIIOUYATENEH, KOTOPhIE 3aKPBITHI KOPITyCaMU, a TAKXKE ANEKTPUUECKUX MPOBOJIOK,
BBITIOJITHEHHBIX PA3JIMYHBIMH CTIOCOOaMMU.
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Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COSTUHEHHUH C TEMIIEPaTypHOM
LIKaJION

CyTh TEMJIOBM3UMOHHON JMAarHOCTUKHU 3aKIIOYaeTcsi B  OECKOHTAaKTHOM
perucTpalii TEMIEPAaTypHOrO IMOJsI Ha TMOBEPXHOCTH OOBEKTa H3MEPUTEIbHOU
anmnaparypo, NOCTPOEHMHM H aHaJIW3e TEpMOIpaMM C MCHOJb30BaHHMEM OBM
JUIsl OOHapyXeHus W Kiaccuukanuu AeQeKToB W NpHUHATHS pemeHus. Hamuuwue
nedekTa NMpU TaKOW JIMarHOCTHKE XapaKTEepU3YEeTCs AHOMAJIbHBIM IOBBIIIEHHEM
TeMIIepaTyphl B 1€PEKTHON 30HE MO CPABHEHUIO C UCTIPABHBIMU O0JIACTSAMHU.

YciaoBus UM NOPSAOK  MPOBEACHUS  TEIUIOBU3MOHHOW  JUArHOCTUKH
AKCIUTYaTUPYEMOTO  AJIEKTPOOOOPYIOBAaHUS JKWJIBIX UM  OOIECTBEHHBIX 3JaHUN
YCTaHABIMBAIOT  METOAMYECKHEe  pexkomeHaanmuu  [6]. OnHm  HampaBieHBI
Ha MNpOPUIAKTUKY TMOXKApPHOM OE30MaCHOCTU BJEKTPOOOOPYAOBAHUS  KUJIBIX
U OOILECTBEHHBIX 3[JaHUN U TMO3BOJISIOT KOHTPOJIMPOBATH U OLEHUBATH COCTOSIHHE
NOKapHON O€30MacCHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHUS, KOTOpBIE paHEE He
MOTJIM OBITH OOCIIEOBAHbI, TAKUX KaK: PO3ETKH, BBIKIIOYATEIN U IJIEKTPUUYECKUE
MPOBOJKH BBIMOJTHEHHBIX PAa3JIMYHBIMU CIOCOOAMHU, YTO SIBJISAETCS AaKTyaJbHBIM
MOMEHTOM B  00jlacTh  OoOecnedyeHus: TMOKApHOH  O€30MacCHOCTH  KHJIBIX

1 OOIIECTBEHHBIX 3IaHUM.
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Pucynok 22. [Ipumep oOHapyKeHHSI T0KapOOMACHOTO pa3orpeBa 60ITOBOTO
KOHTaKTHOTO COETMHEHUS

C mnoMOIIpl0 TEIUIOBU3MOHHOW JIMATHOCTUKU BBISBISIOTCA KOHKPETHBIC
nedeKTHpIE MecTa, TJe 3a4acTyi0 JOCTATOYHO 3aTSHYTh, 3a4WCTUTh, 3aMCHHTH
00TOBOE COEMHEHNE WIIH TIEPEPACTIPEICIUTh HATPY3Ky U JedeKT OyIeT yCTpaHeH.

JlommyckaeTcst HICIIOJIb30BaTh APYTrUe METOAMKU TEIJIOBU3UOHHOM TMarHOCTHKH,
eciu 00JacTh WX MPUMEHEHHUS COOTBETCTBYET O00JIACTH MPUMEHEHMSI HACTOSIIIMX
METOIMYECKUX PEKOMEHIALIUM.

B kadecTtBe KpuUTEpHEB OIICGHKH ITOKApHOW OE30MMaCHOCTH SJIEKTPUUCCKUX
U3JICTUH  MOXKET OBITh TPHUHATO 3HAYCHHE TEMIIEpaTyphl WM TPEBBIMICHUS
TEeMIIepaTyphl, YCTAHOBJICHHOE B CTaHJapTax Ha KOHKpeTHoe u3aenue. Kpome toro,
KPUTEPUH OILIEHKH TIOKapHOW O€30MacCHOCTH TP TEIIOBU3MOHHOW JTUATHOCTUKE
NPUBECHBI B METOIUUCCKUX peKoMeHaanusx [6].

JlmarHocTrKa SJIEKTPOOOOPYIOBAHUS TEIUIOBBIM METOJIOM HEpas3pyIIaroIIeTo
KOHTPOJIS (TETUIOBU3MOHHAS THATHOCTHKA) JOJKHA TIPOBOAUTRCS OpUTaZ0i HE MEHEe
2 yenoBek. Bce unensr Opuraasl JOMKHBI OBITH ATTECTOBAHBI IO TEIIOBOMY METOTY
Hepa3pymawiero KOHTposs. XoTs Obl 0uH paOOTHUK JOJKEH ObITh aTTECTOBAH HE
HUKe, 9yeM 1o 11 kBanmpukarmoHHOMY YPOBHIO MO TETNIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

JIist  mpoBeneHUS TEIUIOBH3WOHHOM JUArHOCTMKH MOTYT IPUBIICKATHCS
CTOPOHHHE OpTaHU3aIMH, aKKPEAUTOBAHHBIE B YCTAHOBJICHHOM TIOPSAJKE Ha

TEIUIOBOM METOJ] HEpa3pyIIaIolIero KOHTPOJI.
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