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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
yyclia TOXKApOB B 3JaHUSX U COOPYKEHUSX OCTACTCS CTA0MIBHO BBICOKOM
u cocranisieT 6onee 34 %.

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 TOXKapax OT 3JIEKTPOoOOPYIOBaHUS
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 okoio 43% wu 33 %
COOTBETCTBEHHO.

B 3maHmsaX u COOpyXEeHHSX OOIIECTBEHHOTO HAa3HAYEHUS [OJs TOXapOB
OT DBJEKTpooOOpyAOBaHUsA cocTaBmia Oonee 52 % oT oOlmero ywucia IoXXKapoB
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.

Pacripenenennst  3HaueHWd — TOKaszaTeneld  OOCTAHOBKM C  TMOXapaMw,
npousomeamumu B Poccuiickoit deneparuu B nepuon 2016-2021 romoB B Kujiom
CEKTOpE W 3JaHUSX M COOPYKEHHUSX OOIIECTBEHHOTO HA3HAYCHHS, HWCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISIOCH  DJIEKTPOOOOpYJAOBaHUE, IO CyObEKTaMm

Poccuiickoit @eneparuy npeacrapieHsl B Tadbaumax 1 u 2.



Tab6auna 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

Koua-Bo Toas IToruouo Toast
PeiiTunr Cy0bexkT PO 10KapoB, g Y > | PedTHHT Cy0bekT PO JII01eH, g Y i
efl. 0 qell. 0
1 MockoBckas 001acTh 16 861 7,63 1 MockoBckas 00J1aCTh 740 6,71
2 Pecnybmxa 8 304 3,75 2 CBepaioBckas 00JIacTbh 417 3,78
BamkopTtoctan
3 YenabuncKas 06macTh 6728 3,04 3 Pecrryomixa 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 JleruHTpaackas o0nacTb 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 Yensabuackasa 001acTb 272 2,47
10 Camapckas 00JacTb 5573 2,52 10 PocroBsckas 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 o6nacts - 230 2,09
Kysbacc Kysbacc
15 Hwmxeropoackas ob6macts 4823 2,18 15 Camapckas 001acThb 221 2,00
16 Anraiickuit kpait 4587 2,07 16 Pecrry6iinka Tarapcran 214 1,94
17 Pocrosckas o0nacts 4329 1,96 17 CaparoBckast 00J1acTh 204 1,85
18 XabapoBckuii kpaii 3998 1,81 18 XabapoBckuit 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 001acth 3706 1,67 21 IIpumMopckuii kpai 182 1,65
Cpennee no cydbekTam
23 OpenOyprckast 06acTb 3653 1,65 TpuBo.kckoro ®O 179,5
Cpemee no cybhextam | 5 5o, 2 22 Asrmaticicuii kpaii 173 | 157
Ypaasckoro O
24 r. Caukr-IletepOypr 3623 1,64 23 Kuposckast 00macts 173 1,57
25 TroMeHcKas 001acThb 3459 1,56 Cpennee no cyonexram 172,3
Cubupckoro @O
Cpennee no cyonexram 34246 24 Boponeskckas 001acts 168 1,52

Cudupckoro @O




KoJu-Bo Toas IToru6a0 Tous
PeiiTuHr Cyobext PO® M03KapoB, o > | PedTHHT Cyobext PO Joei, o ’
el 0 YeJl. 0
Cpeanee o cyobexkram
TpuBoskckoro DO 3397,2 25 OpeHnbyprckas 001acTh 161 1,46
26 OMckast 001acTh 3130 1,41 26 OMckast 001aCTh 156 1,41
p7 | XawmrMancuiickuitasr. | 34,4 | g 38 27 r. Mockea 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 o61acTb 142 1,29
Cpeﬂ}:ee 1o cybverram 2594,9 30 Bnanumupckast o6nacts 142 1,29
Poccuiickoii @egepauun
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 VIIbHOBCKas 06IACTS 2046 | 092 36 Pecnybmxa 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 Pecrybmxa Caxa 1882 | 085 | 41 VIbAHOBCKas 06MACTS 114 | 1,03
(Axytus)
40 JIunenkas o61acThb 1807 0,82 42 Kanyxckas 001acTh 112 1,02
Cpennee no cydbekTam
41 Tynbckast 001aCcTh 1801 0,81 10xH0r0 DO 110,8
42 Amypckast 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 cyonexram 86,9
JanbHeBocrounoro ®O
46 Pecniyosiuka Kpbim 1714 0,77 46 Jlunenkas o6acTe 86 0,78
47 Pecniybnmka Bypsitus 1702 0,77 47 Awmypckasi 001acTb 85 0,77
48 Mypwmarckas o6acTh 1668 | 0,75 4g | Xamre-Mancuiickuiiagr. | o) 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 Kpbim 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 Pecny6iinka Komu 1149 0,52 64 Pecniy6muka 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 Kamanwarpancxas 871 0,39 71 Egpetickas aBT. 00JacTh 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. 00JacTh 495 0,22 76 Kabapuro-Bankapekas 16 0,15
Pecrybnmka
77 Pecniy6onuka Anrait 450 0,20 77 r. CeBacTomnoJjb 12 0,11
78 Pecnyomxa CeepHas 435 0,20 78 PeciyOnnka Amsirest 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 PecnryOnmmka Marymerns 5 0,05
82 Pecrry6mixa Kanmeikus 268 0,12 82 Pecriyomiia 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 3ﬂeKTp0060pyHOBaHI/Ie,
1o cyobexkram Poccuiickon degepanumn
Koa-Bo Toas Ilorudmao Toas
PeiiTunr Cy0bexT PO 10KAPOB, Y > | PeliTuHT CyobekT PO Joaeit, Y ’
ell. 0 yeJ. °
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 KpacHosipckuit kpait 545 2,91 6 Owmckas 00J1acTh 5 5,88
7 HpkyTckas o61actb 545 2,91 7 AcTpaxaHckas 0071acTh 4 471
8 Tprmopciuii kpalt 520 278 8 Slmaio-Heneuxud aer. 3 3,53
OKpyT
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 Pecny6nmka TaTapcran 343 1,83 14 CapatoBckas 00s1acTh 2 2,35
15 Xaurpl-Mancuiickuii asr, 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 AnTaiickuit Kpaii 270 1,44 20 AnTaiickuii 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 061acThb 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 3abaifkanbckuii kpait 190 1,01 32 Koctpomckas 00acTb 1 1,18
Cpeniee no cyGnexram 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
Cpennee no cyobekram . N
Cepepo-3anaoro MO 165,0 35 Kpacnomapckwii kpai 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




10

Koua-Bo Toas ITorué.o Toas
PeidTHHT Cyobekt P® MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’
ell. 0 qeJl. 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 PecrryOmmka 152 0,81 40 Pecniy6mmka Kpeim 0 0
42 Bonorozickas 06macts 147 0,79 41 Pecrtybmka Caxa 0 0
(AxyTtns)
43 Bnagumupckas 001acTh 147 0,79 42 Pecnybnuka Jlarectan 0 0
44 SIpocnasckast o6nactb 147 0,79 43 CraBpononbckuit Kpait 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 00J1acTh 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 Tam0oBcKast 001acTh 124 0,66 51 Yamyprckas PecryOnuka 0 0
53 Pazaunckas o6nacThb 118 0,63 52 Bnagumupckas 00J1acTh 0 0
54 Hysamexas Pecriyomixa - 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 JInnenkas o61acThb 103 0,55 59 Uyeamckas Pecrrybmaxa - 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 00acTb 96 0,51 66 CMmoneHnckas 001acThb 0 0
67 Kypekast o6acTh 94 0,50 67 | Kabapmmno-banxapckas 0 0
Pecrybnuka

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 Mopaosus 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 Kamyarckuit 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 Pecrry6mka KanMbixust 22 0,12 82 Pecry6sinka KanMpixus 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

C y4eToM HMHTEHCHMBHOI'O pOCTa 3HEPrOBOOPYKEHHOCTH HACEJICHMS, KWIBIX U

OOLIECTBEHHBIX 3[aHUM, TEHJAEHUUS IO KOJHMYECTBY «IJIEKTPOTEXHUUYECKUX)
MOXKAPOB, OYEBHUIHO, COXPAHUTCS IMPHU CYIIECTBYIOIIEM TMOJOKEHUH TOXAPHOU
NPOQUIAKTUKY IEKTPOYCTAHOBOK.

B Hacrosimiee BpeMs CHOXKWJIAch CHUTyallds, KOTJa 3JIEKTpOOOOpYyIOBaHUE IO
OOJIBIIEH YacTH HUKEM HE 00CITY)KMBAETCS U HE KOHTPOJIIMPYETCS C TOUKHU 3PEHUS €ro

MOoXKapHOW  TpoWIakTHKUA. DJIEKTPUKHM Ha  OOBEKTaxX  3aHWMAIOTCA  €ro

0o0CITy’)KMBaHUEM HWJIM PEMOHTOM, KOTJa YTO-TO BBIXOJMUT U3 CTposi. B 3TOM CBs3W,
OOHAM M3 OCHOBHBIX BOIPOCOB SIBJIISIETCA OpraHu3alus CHUCTEMATHYECKOMU
npoUIAKTUKY TTOKAPOB OT DJICKTPOOOOPYTIOBAHUS KHIIBIX U OOIIECTBEHHBIX 3IaHUI
C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

B cootBercTBuU co cratheid 4 TexHuyeckoro periiamenta TaMoXEHHOr0 COr3a
(TP TC 004/2011),

HU3KOBOJIBTHOC O60py,I[0BaHI/IC JOJIDKHO OBITH pa3pa60TaH0 N HU3TrOTOBJICHO TaKUM

«O  0e30macHOCTH  HHU3KOBOJBTHOTO  O0OPYIOBaHH»
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o0pa3oM, 9TOOBI TIPH MPUMEHEHHUH €T0 10 HA3HAYCHUIO W BBIMTOJTHEHUH TPeOOBaHUM
K  MOHTaxy, OJKCIUTyaTallud  (MCIOJb30BAHMIO),  XPAHEHUIO,  IIEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) H TEXHUYECKOMY OOCITYy)KMBAaHHUIO 3TO 000pyIOBaHUE
o0ecreynBago: OTCYTCTBUE HEIONMYyCTUMOTO PHCKAa BO3HUKHOBEHHS MOBBIIIEHHBIX
TEMIIepaTyp, IyTrOBBIX pa3psioB WA W3IYyYEHUH, KOTOPHIE MOTYT IPUBECTH
K TOSIBJICHUIO OIMACHOCTEH, OTCYTCTBHE HEAOIMYCTUMOTO pHUCKA NpHU Meperpyskax,
aBapUIHBIX PEKMMAxX M OTKa3aX, BHI3LIBAEMBIX BIUSHUEM BHEITHUX U BHYTPEHHHX
BO3JICHCTBYIOIUX  (pakTopoB. Takke B  JAHHOM  CTaTbe  ONpPEAEIICHO,
YTO HHM3KOBOJBTHOE OOOpYAOBaHHE AOHKHO OBITh pa3paboTaHO U H3TOTOBJICHO
TaKUM 00pa3oM, YTOOBI OHO HE SBIBUIOCH MCTOYHUKOM BO3HHKHOBECHHS ITOXapa
B HOPMAJIbHBIX U aBAPUUHBIX YCIOBHUSIX PaOOTHI.

B  OonpumiMHCTBE  CilyyaeB, TMOCJI€  MOHTaXa, dJIEKTPOOOOpYIOBaHUE
HE TojaBepraercs MNpoPUIAKTUYECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCTY)KMBAaHUIO ¥ PEMOHTHO-TIPEAYIPEAUTEIbHBIM  MeponpusaTusM.  OJHaKo
CO BpPEMEHEM C HHM TMPOUCXOJAT OTPUILIATEIbHbIE W3MEHEHHUs. YXYJIIEeHUE
COCTOSIHUSL DJICKTPOOOOPYAOBAHKS MPUBOIUT K HEPAITMOHAIEHOMY HCIOJIb30BAHUIO
AIIEKTPUYECKOW SHEPTHH W TOBBINICHUIO YPOBHS IMOYKAPHON OIMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMaTH3MPOBAHHOTO HAOIFOACHUSI.

B cootBetcTBUM ¢ DenepanbHbiM 3akoHOM OT 21 nekabpst 1994 r. Ne 69-03
«O mnoxapHoil 06e30omacHOCTH», MPOPUIAKTHKA TOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEp, HAMPABICHHBIX Ha MCKIIOUYEHHUE BO3MOYKHOCTH BO3HHKHOBEHUS
MO’KapOB U OTPAaHUYECHHE UX TTOCIICICTBU.

[Tox cucremoil MpopUIAKTUKH TOKAPHOM OMACHOCTH 3JIEKTPOOOOPYIOBAHUS
KUJIBIX W OOIIECTBEHHBIX 3/aHUA TIOHUMAIOTCS PETYJSPHBIC, BBITOIHICMBIC
1o 3aJIaHHOM nmporpamme HaOTIOACHUS 3a AKCIUTYaTUPYEMbIM
IEKTPOOOOPYIOBAHNEM, TO3BOJISIONINE OMPEACATh €ro (HDaKTUIECKOE COCTOSHHE,
MPOUCXOMSIINE B HEM TPOIECCHl W TPOTHO3UPOBATh HW3MEHEHUE COCTOSHUS
MOJT BIMSTHUEM Pa3TuYHbIX (hakTopoB. Takue HaAOMIOICHUS HEOOXOIUMBI, B IIEPBYIO
ouepeib, IS AIEKTPOOOOPYI0BaHUS 0OBEKTOB C MACCOBBIM MTPEOBIBAHUEM JIFOICH.

[To>xapHast 6€30MacHOCTh OOBEKTOB PA3TMYHOTO HA3HAYCHUSI B 3HAUYUTEIHLHOU
CTETICHU OIPEACNACTCS COCTOSHHEM DJKCILUTyaTHPYEMOTO 3JIEKTPOOOOPYI0BaAHUS

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 BJIEKTPOOOOPYIOBAHUS SABIIAECTCS MAaKCUMAIbHO BO3MOXHOE
CHI)KCHUE BEPOSITHOCTH BO3HHUKHOBEHMS II0KApa OT 3JIEKTPOYCTAHOBOK B LEJIOM
Y OT OTACJIBHBIX JJIEKTPUUECKUX U3IEITHUM.

Tam, rae ecTb KOHTaKTHBIE COCIMHEHHS B DJIEKTPOCETAX, MPOLECC OKUCIICHHUS
METANTMYECKUX TOBEPXHOCTEH  AIEKTPOKOHTAKTOB W  TOSBIEHUS J1e()EeKTOB
HEIpephIBEH. be3 H0CTaTOYHONM TEXHWYECKOW OCHAIEHHOCTH W IMOATrOTOBJIEHHOTO
HepcoHaa B OONBIIMHCTBE CIIy4aeB HEMCIPABHOCTH 3JIEKTPOOOOPYIOBAHMSI MOYKHO
OOHApYXUTh TOJBKO MO XapaKTEPHOMY 3araxy Wiu OOyTJIeHHON 3JIEKTPOM30JIALIUY,
YTO XapaKTEPHO /AJIsl aBapUMHBIX JE€PEKTOB YXKE HA MM0KAPOONACHON CTaIUU.

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

B HacTosmee BpeMsi NOSIBUIMCh HOBBIE TEXHHUUYECKHUE CPEJICTBA, IMO3BOJIIOIINE
BBIBECTH NPOPWIAKTUKY [OXApOB OT  DJIEKTPOOOOPYIOBaHMS B  KHJIBIX
1 OOLIECTBEHHBIX 37aHUSAX HA HOBBIN YPOBEHb.

K 00cinyXuBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBadU(ULIMPOBAHHBIE
CHEIUAINCTBI, HMEIONIME TPYyINIy Mo 3JekTpoOe3onacHoct He Huxe I,
IIOATBEPKACHHYIO COOTBETCTBYIOIUM YAOCTOBEPEHUEM.

OOcnenoBaHue  3JEKTPOYCTAHOBOK  JOJDKHO  NPOMU3BOJAUTHCS  COBMECTHO
C  KBAIM(PUUUMPOBAHHBIM  TEPCOHAJIOM  DJIEKTPOTEXHUYECKOTO  XO35MCTBA,

OTBETCTBEHHBIM 32 00CITYKUBAHUE JIEKTPOOOOPYIOBAHUS 31aHHUS.
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1. Ob6aacTs 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 CaMOYIIpaBJICHUS, OpraHU3alluid MO peaju3aluy MOJHOMOYHMM B 00iacTu
NoKapHOM O€30IacHOCTH, a Takke COOCTBEHHHUKOB (apeHIaTOpOB) >KUJIBIX JTOMOB
(xBapTHD).

OCHOBHBIMM 3a/lauaMH MCIOJIHUTEJIBHBIX OpPraHoB CyOBekTOB Poccuiickoii
denepanun, OpraHOB MECTHOT'O caMOyIIpaBJICHNUs, OpraHM3aIui,
no npoUIaKTUKE IMOXKAPOB B JKUIbE, SBISAIOTCA OOyYEHHE HACEJICHUS MepaM
NOKapHOM O€30I1aCHOCTH, OCHOBaM I0Xapo0e30IacCHOTO MOBEACHHUS, a TaKKe
MH(GOPMHUPOBAHNE HACEJICHUS O Mepax MOKapHOU OE30MaCHOCTH.

Hacrosime  meTonuMyeckre PpEKOMEHJAlMM  MOTYyT  ObITh  IMPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U apeHIAaTOpAMH MOMEIIEHUN IJid MPOBEACHUS
CaMOCTOATENILHON TEPBUYHONM OIICHKA COCTOSIHHSI TIOKapHOW  0e30MacHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYA0BaAHUS.

B Hactosmmx MeTtoguyeckux peKoMeHAauusax N0 TEXHUYECKUMU CPEACTBAMU
NPOQUIAKTUKYA TMOXKAPOB MOHUMAIOTCS aNapaThl 3alIUThl ANEKTPUUYECKUX LIETIEH,
TEIUTIOBU3MOHHAs INarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmme wmeronuueckue peKOMEHAALUMU HE SABIIOTCI  PYKOBOJACTBOM
II0 IMPOEKTUPOBAHUIO JJIEKTPOYCTAHOBOK 3JaHMM M  MOHTaXy aImnaparoB
AIEKTPUYECKON 3aLUTHI U APYTUX TEXHUYECKUX CPEACTB.

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

Hacrosmme wmeronuueckue peKoOMEeHAALUMU HE SABISIOTCA HOPMaTUBHBIM

JOKYMEHTOM.
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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 JKCILTYyaTHPYEMOTO 3JIEKTPOOOOPYAOBAaHUS U JIEKTPOYCTaHOBOK.

3HaHUEe TEXHUYECKUX TMPUYMH IMOKApPOB OT DJIEKTPOYCTAHOBOK MO3BOJISET
Oprann3oBath 3(HEKTUBHYIO CUCTEMY MOKAPHO-MPOYUIAKTUIECKUX MEPOIPHUITHIA.

K mpuarHaM mokapoB IEKTPOTEXHUIECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHHUE;

- Ieperpy3Ka 3JEeKTPUIECKUX LEenei;

- 0OJIBIIIOE IEPEXOTHOE COMPOTUBIICHUE;

- UICKpPEHHUE;

- QIIEKTpUYECKas IyTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTHIBATH, UTO NEPEHAIPSHKEHUE JIEKTPUUECKON
ceTH, OOJbIIOE MEPEXOJHOE CONMPOTUBIIEHUE M MEperpy3ka LEnu MOXKET MPUBECTH
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE 3aMbIKaHHE MOXKET TPUBECTH K TEPEerpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JEKTPUUECKOM IyTH, K MEPEX0ay dJIEKTPUUECKOTO TOKa
Ha METaJJTHYECKUE 3a3eMIICHHBIC KOHCTPYKIIMH | T.1. [3].

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

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TOXAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMBIKaHHUE SIBJISIETCSI CAaMBIM PACIpPOCTPAaHEHHBIM, 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 IMPOBOJHUKAMH, 3aMbIKAHHSI
(a30BOro MPOBOIHHMKA Ha «3eMJIio» [3].

NupiMu  ciioBaMH, KOPOTKO€ 3aMBIKAHME BO3HHMKAET IIPU COCAUHECHHU
AIEKTPUYECKUX IPOBOJIOB C HAPYLIEHHOW M30JISILUEN, COPUKOCHOBEHUHU ITPOBOJOB

C MCTAUNIMYCCKHMMH 3a3€MJICHHBIMH KOHCTPYKIHAMU B,HaHI/Iﬁ U COOPYIKXCHHUMU,
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NONaJaHNK HAa OrOJIEHHBIE NPOBOAA MOCTOPOHHUX METANIMYECKHX IPEIAMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
AJIEKTPOYCTAHOBOYHBIX U3EIUH.

[Ipy KOpOTKOM 3aMbIKAHMM MTHOBEHHO MHOTOKPAaTHO YBEJIMYHMBACTCS CHJIA
TOKa B LIEIH, IPOUCXOIUT 3HAUUTEIHHOE BbIACIICHUE TEIUIA, 3HAUUTEIBbHO 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 M BBIOPOCOM pACKAJIEHHBIX YaCTUL[ U3 30HBI KOPOTKOIO
3aMBIKaHMS C MOCIEAYOIIHUM BOCINIAMEHEHUEM OKPYKAFOIIUX ITPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMblKaHUE B KBAapTUpE, [OME, OOIIECTBEHHBIX 3JaHUSAX — OTO
NOBpEXJICHUE H30suMK. [loBpeXaeHue U30I0UMM  4Yalle BCEro IMPOUCXOAMT
B MecCTax, I/ie MpoBoja meperudarorcsa. Takxe K MOBPEKIACHUIO H3OJIALUU MOMKET
IPUBECTU NEPEKPYyUYMBAHUE IPOBOJOB, CrMOAaHUE MPOBOAOB IOJ OCTPHIM YIJIOM,
MOBPEXKICHHE W30JBIIUU TPOBOJOB TMPH MPOBEACHUM PEMOHTHBIX padoT [4].
M3onsuuio MOTyT MOBPEAMTH TPBI3YHBl WM JOMAIllHWE >KUBOTHbIE. Emie onHa
IPUYMHA KOPOTKMX 3aMBIKAHWHA — TEpPErpeB M, KakK CIEICTBUE, pa3pylICHHE
W30JISL Y.

HcrouHnKaMy 3aXKUTaHus NPH KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBJISATHCS
packaineHHble (ropsliMe) 4YacTUUbl W Kalld MeTala MpH PacllIaBICHUU
B ABAapUMHBIX PEXKHUMAX >KWJI TPOBOJAOB (KabOeyel) WM TpU pa3pylICHUU

AIEKTPOIIPHUOOPOB.

Ilepezpy3ka 3nekmpuyueckux cemeu

CoBpeMEHHBIE KBapTUPhl U JAOMa HACBHIIIEHBl MHOMXECTBOM JJICKTPUUYECKHUX
npubopoB. YacToll NpUYMHON BO3HUMKHOBEHHUS IMOXKAPOB SBISETCA NEperpyska
BJIEKTPOCETEN.

IIeperpy3koi Ha3bIBA€TCS TAKOE SIBJICHUE, IPU KOTOPOM B JJIEKTPUUECKON CETH
BO3HUKAIOT TOKOBBIE HArPy3KH, ITPEBBIIIAIOIINE JJIUTEIBHO JOIYCTUMBIE.

Hanbonee wacTtoii mnpuyMHOM, BBI3BIBAIOIIEH TMEPErpy3Ky dJIECKTPUUCCKUX
Hernen B )KUIIbIX U OOIIECTBEHHBIX 3[JaHUSX, SIBISETCS BKIIOUEHUE B DJIEKTPUUYECKYIO

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 CTaTh IPUYUHOU

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 AJIEKTPUUECKOM LEMH JI0 3TUX YYaCTKOB 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
CKpPYTKa MPOBOJIOB C aTFOMUHUEBBIMU U METHBIMH KHJIAMH ), B MECTaX MOIKIIOUCHHUS
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, BBIMOJTHCHHBIX C MOMOIIBI0 PE3bOOBBIX
COCMHEHHUI B DJIEKTPOOOOPYAOBAaHUU, B KOTOPOM B TpoIlecce padOTHI MPOU30ILIO
oclla0JIeHre KOHTAKTa.

HemnocpencTBeHHbIM HCTOYHUKOM 3)KUTAHUST B OTOM CIIydae MOTYT OBITh:
DJIEMEHTHI DJICKTPOYCTAHOBOK, 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, 607bI10€ MEPEXOTHOE COMPOTUBICHUE MOXKET ObITh NMPUYUHON

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzoeoii npoooit)
Uckpenne (myroBoil mnpoOOW) B IJIEKTPOYCTAaHOBKAX — O3TO BechbMa

PACIpoOCTPaHCHHOC SIBJICHUC U ITPOUCXOAUT KaK IIpHU HOpMaHBHOﬁ pa60Te OTACIIBHBIX



18

NOTpEOUTENEN DIIEKTPUYECKOW SHEPIUH, 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 YYacTKOB TIPOBOJOB MEXIy CO00M wiu
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 MaTEPHAJIOB.

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 MaJblid 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

U300 UHN Ka0eJs U ero BO3IropaHuro.

Idnekmpuueckan oyza

DnexTpuueckas ayra o0pasyercsi B pe3yjbTaTe YCTOWYUBOTO JIEKTPUUECKOTrO
paspsaa MeXIy ABYMS METAIMYECKUMHU 3JIEMEHTAMH 3JIEKTPUUYECKOW YCTaHOBKH,
MMEIOIUMHU Pa3Hble MOTEHIMANbI. B 35IeKTpruecKoi ayre mpoucXOoAUT MHTEHCUBHAS
WMOHM3alMsl ra30BOro NMPOMEXKYTKa, IUIaBIEHUWE W ropeHue metamia. Kpome Ttoro,
MPOUCXOJUT MHTEHCUBHOE pa30pbI3TUBAaHME PACIUIABJICHHBIX YacTHI MeTasia,
UMEIOUINX OOJIBIION 3amac TEeMIOBOM HHEpPruM, KOTOpble TMOomajas Ha TOproune
MaTepuaibl, MOTYT 3aXedb HUX. OJEKTPUYECKas Jyra HMEET OYEHb BBICOKYIO
temriepatypy (1500-4000 °C) m MOXET BOCIUIAMEHHTHh MPAKTUYECKU JHOOOM
TOpPIOYMH MaTepuall, CONPUKACAsCh C HUM HEMOCPEICTBEHHO, a TaKKe MOCPEICTBOM
JIYYUCTOM TETIOTHI.

VYcroilunBasi  anekTpuueckas ~— Ayra  MHOTJAa  MOXET  BO3HUKATh B
anekTporpoBojax. [Ipu anekTpuyeckor Ayre mo UEensM MPOTEeKaloT TOKH KOPOTKOTO
3ambIkanus. [loaTomy npu 00pa30BaHUU IAEKTPUUECKON AYTH B aBapUUHOM PEKUME
B 2JIEKTPUYECKOM LIEMH BO3HUKAIOT BTOPUYHBIE (MOOOYHBIE) SIBJIICHUS, XapaKTepPHbIC

Ul KOPOTKOIO 3aMblKaHusA. B ciydasx, HE NpeayCMOTPEHHBIX HOPMAJIbHBIM
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PEKUMOM SKCIUTYaTallMU 3JIEKTPOYCTAHOBOK, BOZHUKHOBECHUE DJIEKTPUYECKOU IyTH
Jare BCero MPOUCXOAMT MPH KOPOTKOM 3aMbIKaHuH [3].

Ilepenanpsaircenue 6 31eKmpuieckoll yenu

[lepenanpsikeHre MOXET BO3HUKATh: MPH KOPOTKUX 3aMBIKAHUSX; TpU
MOMAJaHUK «BBICOKOT0» HANpPsDKEHWs] HAa HHU3KOBOJIBTHBIE CETH; TPHU TPO30BBIX
paspsziax; 3IEKTPOMAarHUTHOW UHIYKIIUU U JIp.

[ToskapHasi OMacHOCTb TEpPEHAIPSKEHUSI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUM, MOXET TMpOSBIATHCA B  CIEAYIOIIEM: IMOBBIIIEHHH BEPOSTHOCTH
BO3HUKHOBEHHUSI KOPOTKOTO 3aMBbIKaHUs; YBEIMYEHWH TOKOBOW HArpy3Kd Ha
OTIEJBHBIX Yy4YacTKax »dJEKTPUUYECKOM LEeNu M BO3MOXKHOCTH BO3HHKHOBEHUS
Neperpy3KH; NOBBIIIEHUN TEIUIOBBLACICHUS B AJIEKTPOHArpeBaTeNIbHbIX YCTPOMCTBAX;
HOBBILICHUH BEPOSITHOCTH BO3HUKHOBEHHS aBapUUHBIX PEKUMOB B 3JIEKTPOIPUOOpax
[3].

Henpaeunvnaa kcnayamauus, KOHCMPYKMUGHbIE  HEOOCMAMKU U
HeUCnPAGHOCMU IJIEKMPOU3 e U

[loxxapHas 0€30MacCHOCTb  3JEKTPUYECKUX NPUOOPOB  HANpaBieHA Ha
oOecrieyeHue MpakTUYeCKO HEBO3MOXKHOCTHU 3aropaHusi, Kak caMoro M3Aeus, TaK 1
OKpyXXalIlled ero cpeabl, UTO JODKHO OOECHeurBaThCsi  KOHCTPYKLUEH
AJIEKTPOINIPUOOpa, BBHIOOPOM  KOMIUICKTYIOIIMX HM3JEIUH W MaTepHalioB ¢
TEMIEPATYPHBIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOLIMMHU TEIJIOBOMY PEXKUMY
pabotel. Ilpm 3TOM  XapakTEepUCTHKaMU  MO0KAapOOE30MACHOCTU  SIBIIAETCA
COOTBETCTBHE TEMIEpPATypbl HAa OCHOBHBIX 3JIEMEHTaX 3JIEKTPUYECKOro Mpudopa
JOTTYCTHMBIM 3HAYCHHSIM, KaK B paboueM, TaK ¥ B aBapUITHOM PEKHUME €T0 pabOTHI.

BoO3HUKHOBEHHE MOXApOB OT JJEKTPUUECKUX MPUOOPOB MOXKET OBITh
OOyCNIOBJIGHO: ~ KOHCTPYKTMBHBIMH  HEJOCTaTKaMH,  HapylIeHHMEM  TpPaBUI
AKCIUTyaTallMM; HEKAueCTBEHHBIM HHEProcHa0KeHHeM (pe3KUMH  KoJeOaHUsSIMU
HANPSDKEHUSI B DIIEKTPUYECKOW CETH, YTO MOXKET NPUBECTH K BO3HUKHOBEHHIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMH TPUYMHAMH BO3HMKHOBEHHS IOKapOB OT OJCKTPHUUECKUX
U3JIETUH ABJISIIOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpPAX U IIHYypax MUTAHUS, OOJIBIIOE
NIEPEXOAHOE CONPOTUBIIEHUE, IEPETPY3KA, HCKPEHHUE, HAPYLICHHUE TEIJIOBOTO PEKUMa
paboTel  snekTponpubopa  (YXYHAMIEHHBI  TEIUIOOTBOJ),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHHWE HArpeThIX MOBEPXHOCTEH 3JIEKTPONPHOOPOB C TOPIOUYUMHU

MaTepuaiaMH;  BO3JCMCTBHE  TEIUIOBOTO  M3JIyuyeHus npubopa  (Hampumep,
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3J'ICKTp00601"peBaT€JI}I) Ha TOpPHOYHUC MATCpHUAJIbl, BbBUICT PACKAJICHHBIX YaCTHII,

00pa30BaBIIMXCS B PE3yJIbTaTe aBAPUIHOTO pexknuMa [3].

3. Opranusanus NpoPpuIaKTUKH MOKAPOB

3.1. O0mme moJ10KeHUuS

C 1 wmapra 2023 r. BCTynWwIO B  CWIy  IOCTaHOBJICHHE
[TpaButensctBa Poccuiickoit ®eneparmu ot 24 oktsOps 2022 1. Ne 1885
«O  BHeceHMM  W3MEHeHMM B IIpaBmiia  IIPOTMBONOXKAPHOTO  peKHMMA
B Poccuiickoin deaepanuny.

[lynkT 2 yka3aHHBIX W3MEHEHWH BBOAUT B [IpaBmia mpoTHBOMOKApHOTO
pexuma B Poccuiickoit @enepanuu (nanee — I[I1P) noBeiii myHkT 2.1 ciemyromiero
coaepkanusi «PykoBoauTenb OpraHu3alii OOECIIEUMBACT SKCIUIyaTallUIO 3IaHMM,
COOpPY’KEHHUI B COOTBETCTBUU C TpeboBaHUsAMU DeepanbHOro 3akoHa « TexHuueckui
permaMeHT o TpeOOoBaHMSIX TMOXKAapHOM Oe30macHOCTH» U (WJIKM) HPOEKTHOM
JOKYMEHTALUNY.

C 7 auBapsa 2023 r. Bctynuiu B cuity lIpaBuiia TEXHUYECKOW DKCILTyaTalllU
ANIEKTPOYCTAHOBOK TMOTpeOUTeNe »siekTpuueckoit sHeprun (mamee — IITD),
yTBepXKACHHbIE mpukazoM MundHepro Poccum Ne 811 or 12.08.2022
«O0 ytBepxkaeHun IlpaBuin TEXHUYECKOM HKCIUTyaTallMM  3JIEKTPOYCTAHOBOK
MOTPEOUTENCH PIIEKTPUIECKON IHEPTUNY.

B coorBerctBum ¢ nyHkroM 3 IITD TexHuyeckas 3KCIuTyaTalus
AIIEKTPOYCTAHOBOK ~BKJIFOYAET, B TOM YHCIIE, HX PEMOHT M TEXHHYECKOE
o0cCTy’)KHBaHHeE.

B cootBerctBuu ¢ nynkroMm 7 IITO, mpu skcrimyaTanuu 3JIEKTPOYCTaHOBOK
noTpeduTenab Takke JODKEH OOeCHeuuTh: COAEp)KaHHE JIIEKTPOYCTAaHOBOK B
UCIPABHOM COCTOSTHUM M UX O€30MacHYI0 dKCIUTyaTalllio; IPOBEACHHE TEXHUUECKOTO
OOCITy’)KMBaHUSI ¥ PEMOHTa SJIEKTPOYCTAHOBOK B IIEJSAX MOJAJEP>KaHUS HCIPABHOTO
COCTOSIHUA W 0€30MacHOM  O3KCIUlyaTalldd  DJIEKTPOYCTAaHOBOK;  HaJU4He,
UCIIOJB30BAaHUE W TMOJAEP)KAHUE B  AKTyaJlbHOM COCTOSIHUM TEXHHUYECKOM

JOKYMCHTAIWU, H€O6XOI[I’IMOI>1 AJI OKCILTyaTalluy 3JICKTPOYCTAaHOBOK.


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 coorBerctBum ¢ myHkTtoM 8 IITD miii HEMOCPEICTBEHHOIO BBIMOJHEHUS
00s3aHHOCTEM IO OpraHu3allid JKCIUTyaTallid 3JIEKTPOYCTAaHOBOK PYKOBOJUTEIH
notpedutenss (32 HUCKIIOYEHUWEM  HMHJAWBUAYAJIbHBIX  MpPEAIpPUHUMATENEH
U (UBMYECKUX JIMI) OPraHU3AIMOHHO-PACTIOPSAUTEIBHBIM JTOKYMEHTOM Ha3HadyaeT
U3 4YHUCIAa AJAMUHUCTPATHUBHO-TEXHUYECKOTO MEpcoHana MOTpeOuTeNs JuLo,
Ha KOTOPOE€ BO3JIOXKEHBI OOS3aHHOCTH MO OPraHU3alUy IMPOBEAECHUS BCEX BHUJIOB
paboT B DJIEKTPOYCTAHOBKax NOTpeOuTens (nanee — OTBETCTBEHHBIM 3a
JIIEKTPOXO3AHUCTBO), W €ro 3amecturens. B cioyyae ecnm  morpeOuTens,
OCYULIECTBIISIIOIIMI 3KCIUTYaTallMi0 AIEKTPOYCTAHOBKH, SBIISIETCS WHIWBHYAIbHBIM
IPEANPUHUMATETIEM,
00513aHHOCTh MO OpraHM3alMM HKCIUIyaTallMd 3JIEKTPOYCTAHOBOK, OpraHU3aluu
IPOBEJCHUS BCEX BUAOB pabOT B 3JIEKTPOYCTAHOBKAX BO3JIaraeTcsi HEMOCPEICTBEHHO
Ha TAaKOT'0 MHIUBHUIYAJIBHOIO PEATPUHUMATEIIS.

VYuutsiBas TpeboBanus nmyHkra 8 I11TD, opranuzanuo npoUIakTHKU TOKapOB
OT 3KCIUTyaTUPYEMOro 3JEKTPOOOOpPYNOBAHMS PEKOMEHIYETCS BO3JIOXKHUTh Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SHUCTBO WM HA MHAUBUAYAIBHOTO MPEANPUHUMATEI,
HEIMOCPEICTBEHHO SKCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKHU, a I (PU3UUYECKUX JIMIL] —
HEIMOCPEICTBEHHO Ha (PM3UUECKOE JIUI0, SKCILUTYaTUPYIOILEE ANEKTPOYCTAHOBKH .

B cootBercTBuM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOTO 3a 3JIEKTPOXO3SIICTBO
JOJKHBI OBITh BO3JIO’KEHBI MOJHOMOYHMS 1O OpraHM3alM pa3pabOTKU U BEIECHUIO
JOKYMEHTallMd 110 BOMNPOCAM OPTaHHU3alUy JKCILTyaTallMM 3JIEKTPOYCTAHOBOK
U ee ImepecMOoTpy (akTyaiu3aluu); OOECIEUEHHUIO BBIIIOJHEHUS PEMOHTa U
TEXHUYECKOTO 00CITYy)KHUBaHUsI 3JIEKTPOYCTaHOBOK.

B cootBerctBumM ¢ mynkrtom 14 IITD, moTpeburens MOMKEH OpraHU30BaTh U
OCYUIECTBJISTh KOHTPOJb COCTOSIHHUSI €Tr0 3JIEKTPOYCTAHOBOK, OCHOBAaHHBIM, B TOM
quclie, Ha pe3yJbTaTax OCMOTPOB. BhISBIIEHHbIE 10 PE3yJIbTaTaM KOHTPOJIS 1e(eKThI
000pyZOBaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK AOJKHBI (DUKCUPOBATHCS B KypHaJe
ne(eKTOB C OIpeAesieHHEM OTBETCTBEHHBIX 32 YCTPAHEHHWE JMI M CPOKOB
yCTpaHeHus 1e(PEeKTOoB.

B cootrBerctBun ¢ mynktom 23 IITD mnotpebutens nomkeH oOecnedyuThb

IPOBEJCHNE TEXHUYECKOTO OOCIYKMBAaHHUSI U PEMOHTOB 000PYAOBAaHUSA U YCTPONCTB
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ANEKTPOYCTaHOBOK.  OObEM  TEXHHUYECKOrOo  OOCIHy)KMBaHUS W  IJIAHOBO-
NPEAYNPEIUTEIIBHBIX ~ PEMOHTOB  AJIEKTPOYCTAHOBOK  JIOJDKEH  ONPENEIATHCS
HEOOXOMMOCTHIO TIOAICPKAHUSI HCTPABHOCTH M obOecreueHuss 6e30macHoi paboThI
AIEKTPOYCTAHOBOK.

B coorBerctBun ¢ mnynkrom 27 IITD y mnorpeOuTens B OTHOIICHUU
DKCILTYaTUPYEMBIX MM 3JEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJIUYHMM CIEIYOLIAs
TEXHUYECKask JOKyMEHTALU:

CXEMBI JJIEKTPUUECKUX COCIMHEHUN M TEXHOJIOTMYECKUX CUCTEM, B TOM YHUCIIE
HOpMaJIbHbIE (BpPEMEHHBIE HOPMAaJbHBIE) CXEMbl DJIEKTPUYECKUX COCTUHEHUN
3JIEKTPOYCTAHOBOK MOTPEOUTEIS;

KYpHJIbI ydeTa 3JEKTpPOOOOpYJOBaHUS C IEPEYUCIEHUEM OCHOBHOI'O
AJIEKTPOOOOPY/IOBaHUA W C YKa3aHHEM €ro TEXHUYECKHX JIaHHBIX, a TaKke
MIPUCBOCHHBIX EMY MHBEHTAPHBIX HOMEPOB.

B cootBerctBun ¢ mynkrom 30 IITD, Bce u3mMeHEeHUsI B 3IEKTPOYCTAHOBKAX,
BBITIOJIHEHHBIE B IMPOLIECCE IKCILUTyaTalllM, JAODKHBI OTPaXaThCsl HA DJIEKTPUUYECKHUX
(TEXHOJIOTMYECKUX, MCIOJHUTEIBHBIX) CXEMaXx M 4YepTexkax 3a MOAMNHUCHIO
OTBETCTBEHHOTO 3a DJJEKTPOXO3SIMCTBO C YKAa3aHUEM €ro JOJDKHOCTH M JaThl
BHECEHMSI U3MEHEHHUS.

Ha ocnoBanum nynkta 31 IITD  cooTBeTcTBHE  3IEKTPUYECKUX
(TEXHOJIOTMYECKUX) CXeM (YepTexkeil) (aKTHUeCKHMM SKCIUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a JIEKTPOXO35MCTBO HE pEXE OJHOIO pas3a B 3 rojaa
C OTMETKOM Ha HHUX O JaTe IMPOBEPKH, YIOCTOBEPEHHOW €ro MOAMHUCHIO.
[Ipy HECOOTBETCTBUM HJIEKTPUUYECKUX (TEXHOJOTUYECKUX) CXeM (uepTexei)
(haKTHYEeCKUM HKCIUTyaTallHOHHBIM OTBETCTBEHHBIM 3a JJIEKTPOXO3SIMCTBO JIOJKEH
OBITH OOECIIeUeH nepecMoTp (aKTyaau3alus) yKa3aHHbIX CXeM (YepTexei).

[Iynkr 8 nsmenenuit B IIIIP BBoAUT B Hero HOBbIM NMyHKT 17.1 cnenyromiero
conepxkanusi: «PykoBoauTenb OpraHu3anuyd O0ECle4YrBAEeT BEJEHHWE M BHECEHHE
uHpoOpMaMu B OKypHaJI D3KCIUTyaTallUd CHCTEM MPOTHUBOMOXKAPHOW 3alllUTHI.
Jonyckaercs: BeAeHUE KypHaia dKCIUTyaTallid CUCTEM MPOTHUBOIOKAPHOM 3aLIUTHI

B 3JICKTPOHHOM BHC.


https://docs.cntd.ru/document/565837297#6520IM
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dopma BeJeHUs KypHaJla SKCILTyaTallud CUCTEM IPOTHUBOMOXKAPHOM 3alUThI
OIIPENIETSAETCS PYKOBOJUTENIEM O0BEKTa 3alUThD».

C umenpio obecrieueHust Oe3aBapuitHON PabOTHI  ANEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 32 JJIEKTPOXO3SHMCTBO Ha OOBEKTE 3alllUThl PEKOMEHIYETCSI BECTU
KypHaJI, B KOTOPOM YKa3bIBAIOTCA:

nepeueHb KOHTPOIMPYEMOTO 3IEKTPOOOOPYA0BAHNUS;

JaTa MPOBEPKU COCTOSHUS MOKaPHON 0E€30MaCHOCTH MEKTPOOOOPYI0BAHUS;

pe3yNbTaThl NMPOBEPKH COCTOSIHUS €ro MOXapHOH Oe30MacHOCTH, W3MEHEHHUS
COCTOSIHMSI TIOXKAapHOM 0€30macHOCTH 3JIEKTPOOOOPYJOBaHMSI 10 CpPAaBHEHUIO C
pe3ysibTaTaMu IpeablIyLel IPOBEPKY;

OPEIIPUHATBIE MEpPbl IO TMOBBIIMICHUIO YPOBHS MOXKApHOH Oe30MacHOCTU
(mpoduitakTHYECKHUE MEPONPUATHS, TEXHUYECKOE 00CITyKUBAHUE, PEMOHT, 3AMEHA).

dopma BEJICHUS KypHaa npoUIaKTHIECKUX OCMOTPOB
AIIEKTPOOOOPYIOBAHUS OMpENEsIeTCsT PYKOBOJUTENEM OOBEKTa 3alUThl. Benenmue
KypHaia  MNpPO(PHUIAKTHYECKUX  OCMOTPOB  JJEKTPOOOOPYAOBAHUS  MOXKET
OCYIIECTBISTHCS B DJIEKTPOHHOM BH/IE.

OTBETCTBEHHOMY PEKOMEHIYEeTCS COCTaBUTh Tpaduk TPOoPUIAKTHIECKIX
OCMOTPOB JIEKTPOOOOPYTOBAHHS.

[leprognuHOCTD IIPOBECHHUS npoUIaKTUIECKIX o0ce1oBaHMi
PEKOMEHJIyeTCsl YCTAaHOBUTb B 3aBUCUMOCTH OT COCTOSIHUS OOBEKTa W CTENEeHU
OTBETCTBEHHOCTH, HO HE pexe 1 pasza B roa.

PekoMeHnayeTcss MpoOBOJUTH BHEIUIAHOBOE MPO(UIAKTHUECKOE O00CIIeJOBaHHE
OTJEJIBHBIX 3JIEMEHTOB 3JIEKTPOOOOPYNOBAaHUS TMOCIE KaXKIOTO HX PEMOHTa WIIU
3aMEHBI.

Pe3ynbTaThl BHEMIAHOBOTO OOCIIEAOBAHUS 3aHOCSITCS B JKypHAlI C yKa3aHUEM
MPUYUHBI 00CIEIOBAHUSI.

Pekomengyercss mepen TMpOBEIEHHWEM OYEPETHOTO WM  BHEIJIAHOBOTO
oOCJIeTOBaHUSI O3HAKOMHTHCS C JAHHBIMH TPEIBIIYIIET0 OO0CIeOBaHUA. ITO
MO3BOJIUT MIPOCIEANTh JUHAMUKY NOKapHOW 0€30IaCHOCTHU 3JEKTPOOOOPYAOBAHUS U

CBOCBPCMCHHO IIPCAOTBPATUTD ITOKAPOOITACHYIO CUTYAIIUIO.
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B coorBerctBuu ¢ mynktrom 37 IITD mnorpebureneM JOJIKHBI OBITh
COCTABJICHbl U YTBEPKIEHbl PYKOBOJIUTEIEM WA WHBIM YIOJHOMOYEHHBIM JIULIOM
noTpeOuTENsT - IOPUAMYECKOTO JMia (MOoTpedWTeNneM - HWHIAWBHAYaJTbHBIM
MpeANnpuHAMATENIeEM Wi (U3HYECKUM JIMIIOM) Tpadukd OCMOTpOB W 00XO0/0OB
o0opynoBaHUs, 3TaHUN
Y COOPY’KEHUI 3IEKTPOYCTAHOBOK NOTPEOUTES.

HenocpeactBeHHo  mpo(UIAKTHYECKHUIT  OCMOTP  3JEKTPOOOOpYAOBaHUS
MPOBOJUT KBAIM(PUIIMPOBAHHBIA  CIEIUATUCT OOCTY>KUBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 3JICKTPOXO03IMCTBO Ha OOBEKTE.

Bce onepammu ¢ anektpoodopyaoBaHuEM (MOHTaX aIllapaToB AJIEKTPUUECKOM
3aIllUThI, TEPMOUHIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITYKUBAHUE,
PEMOHT, 3aMeHa) JOJOKHBI MPOBOJUTH  KBaJU(UIMPOBAHHBIE  CHEIUATHCTHI

06CHY)KHB3IOH1€I>'I OopraHu3aluu.

3.2. lIpopunakruyeckue MepoNnpUATHS

K npodunaktuueckuMm MeEpONpUATHSIM 10 TPEAYNPEKICHUIO TOXKApOB
OT 3JIEKTPOOOOPYAOBAHUS JKUJIBIX M OOILIECTBEHHBIX 3JaHUMN CIIEAyEeT OTHECTH:

- IEPUOIMYECKUI KOHTPOJIb COCTOSHUSI M PpabOTOCIIOCOOHOCTH armapaToB
3aIIUTHI AJIEKTPUUYECKOU CETH;

- IPUMEHEHNE TEPMOUHANKATOPOB U IMEPUOAUUYECKUN KOHTPOJIb UX COCTOSTHHUS;

- IPUMEHEHUE TEPMOCHUCTEM;

- IEPUOANYECKOE IIPOBEJICHUE TETUIOBU3MOHHOU JUAarHOCTUKH
AKCILTYaTHPYEMOTO AIIEKTPOOOOPYIOBAHUS;

- KOHTPOJIb COCTOSIHUSI UCIIOJIB3YEMBIX AJICKTPOIIPUOOPOB, JICKTPONPOBOJIKH U
AJIEKTPOYCTAHOBOYHBIX U3CIUH.

IHpumenenue mepmounouxamopos

Ilepen  nmepBUYHOM  YCTAHOBKOM  TEPMOMHIAMKATOPOB  HA  DJIIEMEHTHI
AIEKTPOOOOPYI0OBAHUS HEO00X0IUMO COOCTBEHHHKY AJIEKTPOYCTAHOBKHU
WIM  JKCIUTyaTUPYIOIIEH  OpraHu3amuu  pa3padoTaTh  MPOEKT  MOHTaXKa

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 MoOHTa»ka TEPMOUHIAMKATOPOB CTAHOBUTCA YACThIO IPOECKTHOMN
nokyMeHTaiuu. B coorBerctBun ¢ myHkrom 2.1 I1I1P, BBe1eHHBIM MOCTAHOBJICHUEM
[TpaButensctBa Poccuiickoit ®enepanuun ot 24 oktsOps 2022 roma Ne 1885,
AKCIUTyaTalMIo 3IaHUIl B COOTBETCTBUM C TPEOOBAHUSIMU MPOCKTHOM JOKYMEHTAIIUU
o0ecrneunBaeT pyKOBOJAUTEIh OPTaHU3alINH.

[Ipu mocnenyromeM MNPOBEACHUM PEMOHTHBIX paboT ¢  3aMEeHOM
TEPMOUHJIUKATOPOB HEOOXOJAMMO OCYIIECTBIATh B COOTBETCTBUU C TPEOOBAHMSIIMH,
pa3paboOTaHHOTO MPOEKTa MOHTAXA.

YCTaHOBKY  TEpPMOMHIMKATOPOB  JOJKEH  MPOU3BOJWTH  IEPCOHA,
JOMYIIEHHBI K paboTe B JCUCTBYIOIIMX JJIEKTPOYCTAHOBKAX, HMEIOIIMMA
HE0OXOMMbIC 3HAHUS U HABBIKM MOHTa)Ka TEPMOUHIUKATOPOB.

MoHTaX TEPMOMHAMKATOPOB, CIEAYET MPOU3BOAUTH HAa OTKIIOYEHHOM
ANEKTPOOOOPYIOBaHUHU (HANpPUMEP, BBIBEJEHHOM B PEMOHT, MPHU MEPUOTUYECKOM
WIM BHEIJIAHOBOM TEXHUYECKOM OOCIYyXMBaHMM U T.O.) ¢ coOmtogeHueM llpasun
110 OXpaHEe TPyJa MPH SKCIUTyaTalllU 3IEKTPOYCTAHOBOK.

TepMouHIUKATOPHI, MPEUMYIIECTBEHHO, CIEIYET pa3MelllaTh Ha KOHTAKTHBIX
COCIMHEHUSAX W  KOHTAaKTaX  paclpeleNuTeIbHbIX  YCTPOWCTB;  JOMYCTUMO
pa3MeIlleHne Ha KOpIycax HEKOTOPOTo AJIEKTPOOOOPYIOBaHUS, a TaKKe HHBIX
AIIEMEHTAX AJIEKTPOYCTAHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeNIaTh TaK, YTOOBI OHU OBLIM XOPOIIO
BUJIHBI TIPH  BU3YaJbHOM KOHTPOJE COCTOSHHUSI TIOKapHOW  Oe30macHOCTH
AJIEKTPOOOOPYIOBaHUS, B YACTHOCTH, TEPMOUHIUKATOPHBIC HAKICHKU CIEAyeT
pasMeniaTh TakuM 00pa3oM, 4TOObI TEPMOWHIUKATOPHBIE METKH TeMIepaTypHOU
IIKaJIbl  ObUIM  XOPOIIO BHUAHBI TIPU  TPOBEAECHUM BU3YaJIbBHOTO  OCMOTpa
AIEKTPOOOOPYIOBAHUS.

[Ipu pa3MelieHUn TEPMOMHIMKATOPOB  CcileAyeT u30eraTb  KOHTAKTa
UX TOBEPXHOCTU C DJIEMEHTaMH, KOTOpPbIE CIIOCOOHBI BBI3BATh UX MOBPEXICHUE

B PE3YJIbTATE MEXAHUYECKOTO BO3JACHUCTBUA.
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[lepen MOHTa)KOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOUMO IMPOU3BECTH UX
BHEUIHUM OCMOTp Ha MpeIMET OTCYTCTBHsI MOBPEKICHUHN. TepMOMHAMKATOPHBIC
METKH TEMIIEpaTypHOM Kbl HAKJIEWKU HE JOJDKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIeparyp (He JOJKHO ObITh H3MEHEHHUS LIBETA METOK).

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

B nponecce MOHTa)ka HE JOITYCKAETCS:

- MEXaHNYECKOE MIOBPEKIACHNE TEPMONHINKATOPHON HAKJIEUKHY;

- HAHECEHHE TEPMOMHJIMKATOPOB Ha 3JEMEHTHl 3JIEKTPOOOOpYI0BaHUS,
HaXOJAIIMECS IO/ HANIPSYKEHUEM;

- pa3MElICHUE  TEPMOMHAMKATOPOB B  HENOCPEICTBEHHOW  OiM30CTH
OT HarpeBaTeNbHbBIX IPUOOPOB.

B KypHane yka3bIBaeTCSI MECTO HAHECEHUs TEPMOMHIMKATOPA, IIperes
cpalaTbIBaHUsA, UCXOAHOE COCTOSHHE (I[BET, rPaJyupoOBKa M T.I.), AaTa HAHECEHUS,
CPOK HMCIOJIb30BAHUSI UM ATy 3aMEHBI.

CocTositHue TEPMOMHIIMKATOPOB CJEAYET MpPOBEPSATh MYTEM BHU3YaJIbHOTO
OCMOTpa IEKTPOOOOPYI0OBAHUS C COOJIIOICHUEM TPpeOOBaHUM MTPaBUII OXpaHbl TPY/ia
(B mepuo/1 BBINIOJIHEHHUS MJIAHOBBIX, BHEIUIAHOBBIX OCMOTPOB, B MEPUO]I BHITIOJHEHUS
PEMOHTHBIX padoT).

IlepnonnuHOCTH ocMoTpa AJIEKTPOOOOPYIOBaHMS, 3aIUIIEHHOTO
TEPMOMHINKATOPAMH,  yYCTAaHABIMBACTCS  OPraHU3aLMOHHO-PACIOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKA  DJICKTPOYCTAHOBKM  WJIM  3KCIUIyaTHpYOIIEH
OpraHu3alyeH.

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

OcHoBaHueM ISl BbIBOJA OOOPYZOBaHUSI B PEMOHT SIBJIETCS IMPEBBILICHUE
TEMIIepaTyphl SJIEMEHTOB 3JIEKTPOOOOPYI0BAHMUS.

[Ipodunaktuyeckue MeponpusaTUs MpPeACTaBICHbI B Ta0uIIE 3.
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Tabimna 3
IIpodunakTuyeckue MeponpusaTUSA
Texunueckue Pexomennyemas .
I[poduaakTnyeckoe Mmeponpusitue JeiicTBusi Mpu 00HAPYKEHUH HEUCTIPABHOCTH
CpeacTBa NEepUOAUYHOCTh
ABTOMaTHYECKHUE BusyanbHblil 0cMOTP. 1 paz B 3 mecsiia | [Ipu oOHapyXKE€HUH HEUCIPABHOCTH TMPOU3BECTH
BBIKJIIOYATEIU He pomxno ObITH nedopmanmu Kopryca, H3MEHEHUS 3aMeHy amnrnapara
LBETa M OIUIABJICHUS W30JSLUUU MPOBOJOB, CJEI0B
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 oOHapykeHUH HEUCHPABHOCTH IPOU3BECTU
nuddepeHIaTbLHOTO He nomxHO ObITh nedopManuu Kopryca, HU3MEHEHHS 3aMEHY YCTpOHCTBA
TOKa LBETa M OIUIABJICHUS M30JILIMM MPOBOJAOB, CIIEIOB
neperpena (M3MEHEHMsI 1{B€Ta) KOHTAKTOB.
IIpoBepka  cOOTBETCTBMS  IapaMeTpoOB  ammapara,

YKa3aHHOM B MapKHpPOBKE IIapaMeTpaM 3JIEKTPUYECKON
CeTHU IO HaNpsKEHUIO0, TOKY, A depeHnanbHOMY TOKY.
[TpoBepka pabOTOCIIOCOOHOCTH C TIOMOIIBIO KHOIIKH
«Tect». Ilpn HaxaTtuum Ha KHONKY «TecT» yCTpOHCTBO
JIOJDKHO CpaboTaTh.

VYcrpolicTBa 3aIUTHI OT
JyTOBOTO po6ost
(McKpeHus)

BusyanbHblil 0CMOTP.
He pnomxHo ObITH nedopmanuu Kopiyca, HU3MEHEHUs

[[BETa M OIUIABJIIEHUS M3OJISLIMA MPOBOJAOB, CIIEJOB
neperpeBa (M3MEHEHUs 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHS  TApaMeTpoOB  ammapara,

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 JOJDKHO CpabOTaTh.

1 pa3 B 3 mecsia

[Ipu oOHapyXeHUHM HEUCIPABHOCTU IPOU3BECTU
3aMEHY YCTPOMCTBA
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Texnnueckue
cpeiacTBa

I[IpoduaakTnyeckoe Mmeponpusitue

Pexomennyemas
NEePUOIHYHOCTD

JeiicTBusi Mpu 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 HEUCIPABHOCTU IMPOU3BECTU

[IepeHaNPsKEHUS He pomxno ObITH nedopmammm Kopryca, H3MEHEHUS 3aMEHY YCTPONCTBA
LBETa M OIUIABJICHUS M30JILMKA IIPOBOJOB, CJIEIOB
neperpesa (M3MEHEHHUS 11BETa) KOHTAKTOB.
IIpoBepka  cOOTBETCTBMS ~ IapaMeTpoOB  ammapara,
YKa3aHHOM B MapKHUpPOBKE IIapaMeTpaM 3JIEKTPUYECKON
CETH 110 HANPSDKEHUIO, TOKY.
TepMonHIUKATOPHI BusyanbHblil 0cCMOTP. 1 pa3 B 3 mecsaua | [lpu oOHapykeHUN MEXaHUYECKUX MOBPEXKICHUN
OTCcyTCTBHE MEXaHUYECKUX MTOBPEKICHUMN. WIM UCTEYEHMS CPOKA JKCILTyaTaluy IPOU3BECTH
[IpoBepka CpPOKOB 3KCIUTyaTallMH TEPMOMHAMKATOPOB B 3aMEHYy TEPMOMHANKATOPA.
COOTBETCTBUM C JOKYMEHTALMEN U3TrOTOBUTEIIS. B cilydae U3MEHEHHUS 1BETa
OTtcyTcTBUE U3MEHEHUS 1[BE€Ta TEPMOUHIUKATOPOB. TEPMOMHANKATOPANPOU3BECTH  JEUCTBUA IO
pazgeny 4.3 HacToAmMX ~ METOIMYECKUX
PEKOMEH TALIHIA.
Tepmocucremsl BusyanbHblii 0CMOTD. 1 pa3 B 3 mecsina | Ilpu oOHapykeHHMHM MEXaHUYECKUX OBPEKICHUN
OTCyTCTBHE MEXaHUYECKUX MOBPEKICHUM TaTUNKOB. WJIM UCTEYEHUS CPOKa IKCILTyaTalluu IIPOU3BECTH
IIpoBepka  CpOKOB  OJKCIUIyaTallMd  JaT4AKOB B 3aMEHY aTYMKOB.
COOTBETCTBHUH C JIOKYMEHTALIMEW U3TOTOBUTEIS.
OtcyrcTBHE U3MECHEHUS LBETA OILIAaBJICHUH,
nedopmariiu.
TermoBu3noOHHAS [Tpoussectn TETUIOBU3UOHHYIO nuarnoctuky | He pexe 1 pazaB | I[lo pe3yapTatam TEMJIOBU3UOHHOTO
JUArHOCTHUKA JKCILTYaTUPYEMOTO 3IIEKTPOOOOPYIOBAHUS B roJ o0cCIIeIOBaHMsI COCTABIISIETCS IPOTOKOJL.
COOTBETCTBUM C [6] wiaM Jpyrod aTTecTOBAaHHOM [IpoTOoKONM MOMKEH COAEPKATh  CIEAYIOIIYIO
METOAUKOH TEIUIOBU3UOHHON TUAarHOCTUKHU. UH(pOPMALIHIO:
- HHUMEHOBAaHWE W aJgpec  OpraHu3aluH-
UCIIOJIHUTEIIS,
- HOMEp JIMUEH3UMM W  aKKpeOuTaluu Ha




29

Texnnueckue
cpeiacTBa

I[IpoduaakTnyeckoe Mmeponpusitue

Pexomennyemas
NEePUOIHYHOCTD

JeiicTBusi Mpu 00HAPYKEHUH HEUCTIPABHOCTH

MPOBEJICHUE JAaHHOTO BUAA PAa0bOT C yKazaHUEM
JaThl  BBIaYM, PETHCTPAIIMOHHOTO HOMEpa,
HAaUMEHOBAHMSI OpraHa BBIJAABIIETO JIMIICH3UIO H
MPOBOJIMBIIECTO aKKPEIUTAIIMIO, CPOKA JICHCTBHS,
- HOMEp OT4YeTa, HOMEp OJK3eMIUIipa H JaTy
(cpokwu) mpoBeeHUS PabOTHI;

- HaUMEHOBaHue 00CIeAOBAaHHOTO OOBEKTA U €ro

azipec;

- CIIUCOK WCIIOJIHUTEIIECH c YKa3aHHEM
KBaTM(UKAIUH;

- IIEpEYECHb CpEICTB W3MEpPEHU I

UCIIOJIB30BAHHBIX ~ NpHU  OOCIIeIOBaHUHU,  C
yKa3aHUEM JaThl TIOBEPKU;

- enb o0cnenoBaHus (ONpeeTeHue IOXKapHOU
OMACHOCTH) U 00BEKTHI o0cienoBaHus (yka3aTh
KaKoe 3IIEKTPOOOOPYIOBaHUE 3JIaHMS
MI0JIBEPrajioch 00CIE0BAHUIO);

- XapaKTEepUCTHUKH  OOBEKTOB  00CiIeq0BaHUsA

(cocTosiHME ANIEKTPOOOOPYI0BaHUS,
HarnpsDKeHHe, TOK Harpy3ky U T.11.);

- Pe3yJIbTaThI o0cnenoBaHus (creneHp
JIePEeKTHOCTH (mo>xapHoit OTIaCHOCTH),

TEPMOTpaMMbl n COOTBECTCTBYIOIIIHE 2001
dbotouszobpaxkeHusi, CHOUCOK  NedEeKTOB IO
CTETEeHU UX MOKapHOM OMacHOCTH).

ConeprkaHue MPOTOKOJIA MOKET JOMOJHATHCS B
3aBUCHUMOCTH OT 00CJIeTyeMOro 00BheKTa.
PasBuBmmecs  gedexktel W JgedeKThl  Ha
HavaJILHOU CTaguu pPasBUTUA PEKOMCHIOBAHO
yCTpaHATh B XOJIe¢ IUIAHOBOTO OTKJIIOYCHUS
AIEKTPOOOOPYIOBAHMS.

B cnydae oOHapyxeHHUsT 30HBI C aHOMAaJbHBIM
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Texnnueckue Pexomennyemas N
I[IpoduaakTnyeckoe Mmeponpusitue JeiicTBusi Mpu 00HAPYKEHUH HEUCTIPABHOCTH
CpeacTBa NEePHOAUYHOCTh
[10’KapOONaCHBIM  ITOBBIILIEHUEM TEMIIEPATyphl
MpOU3BECTH  JIEUCTBUA 1O  pasaeny 4.3
HACTOSIIUX METOJUYECKUX PEKOMEHAALMM.
DKcmlyaTupyemble Busyanbnbii OCMOTp ANIEKTPONpUOOpPOB u | llepen kaxneiM | [Ipu oOHapy>XeHHMH HEUCIPABHOCTH BBIBECTU
3JIEKTPOIPUOOPHI U | DJIEKTPOYCTaHOBOYHBIX U3 JIEIUN (97EeKTpUUECKUX BKJIIOUEHUEM npubOp U3 IKCILTyaTalUH.
AJIEKTPOYCTAHOBOYHBIE | PO3ETOK). anexkTponpudopa | [IpousBecTy peMOHT WM 3aMEHY HEUCIPABHOIO
U3JIEIus He pomxno ObITh nedopmanuu Kopmyca, U3MEHEHHUs 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.

Po3eTkn mOJDKHBI OBITH HAJEKHO 3aKpEIUICHbI, He
JNOJDKHBI ~ MMETh  OIUIABJICHMM WM 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 DKCILTYaTALMH.
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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 3alIUTHOrO OTKJIIOUCHHUS. KOHTyp 3a3eMi€eHHSI MOHTUPYETCA B
cootBeTcTBUH C [TYD.

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.

JIns. M3rOTOBJIEHWSI MCKYCCTBEHHBIX 3a3€MIIMTENICH 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.

3a0uThIe JIEKTPOJIBI COSAUHSIIOTCS MEXIAY CO00M TOHKOW CTabHOW IMOJIOCOM,

TOJIIIIUHOW 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,
UMEIOIIMMCS BO BCEX WM3JENMSIX JTOro THma. B pesynbraTe, 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
anexkTpoAaoB. He  gomyckaercss — MCHOJB30BaHME  OOJTOBBIX  COCIMHEHUH,
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 MCIHOJIb30BaTh 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
NEKTpoJa MoAOUpaeTcs €  ONpEACNIEHHbIM  3amacoM. TakuM — 00pas3oMm,
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, TOKPBITHIX MEJIBIO.

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
COCTAaBHUTh aKT NMPOBEPKU. OTBETCTBEHHOCTH 32 BBIMOJHEHHBIE PAOOTHI HECET TOJIBKO
VCITOJIHUTEIIb.

BBITOBBIMU 3JIEKTPOU3MEPUTEIBHBIMU NTPUOOPAMH 3aMEPUTh 3(H(PEKTUBHOCTD
3a3€MJIEHUSI HEBO3MOXHO, HaJ0 HMETh COBPEMEHHBIE JJIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKHUEC BO3ZMOKHOCTH KOTOPBIX JAI0OT BO3MOXHOCTD 3aMCPATH TaKUC JaHHLBIC.
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JUJIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOKET MpeBbIIaTh 4 OM.

[IpaBmia TEXHUYECKOW SKCIUIyaTallUM 3JIEKTPOYCTAHOBOK HOTpeOUTENEH,
yrBepxkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycTraHaBiIMBarOT
clIeyIolre TpeOoBaHMs K 3a3eMJISIOLIM YCTPOHCTBAM U UX NPOPUIAKTHKE:

- 3a3eMJSIIONIME  YCTPOWCTBA JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM
rOCYy/lapCTBEHHBIX ~ CTAHJApPTOB,  MpaBWJ  YCTPOICTBA  BJIEKTPOYCTaHOBOK,
CTPOUTEIBHBIX HOPM U MpPaBUJ U JIPYTUX HOPMATUBHO-TEXHUYECKHUX IJOKYMEHTOB,
oOecreunBaTh yCIOBHs 0€30MACHOCTHU JIOJEH, KCIUTyaTallUOHHBIE PEXUMBI pabOThI
Y 3aIUTY 3JIEKTPOYCTAHOBOK;

-  TIPUCOEIMHEHUE 3a3€MJISIIOIIMX [POBOJHUKOB K  3a3€MIIUTENI0 H
3a3eMJISIIOIMM KOHCTPYKLMSIM JOJDKHO OBITH BBIIOJIHEHO CBapKoOil, a K TJaBHOMY
3a3eMJISIIOLLEMY 3aKUMY, KOpIIycaMm amnmnapaTroB, MamvH U onopaM BJI — 60aToBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTU INPOM3BOJACTBA U3MEPEHM).
KoHTakTHBIE COEIMHEHHS JOJDKHBI OTBEYaThb TPEOOBAHUAM TIOCYJIapCTBEHHBIX
CTaHAApPTOB;

- OTKpBITO TMPOJIOKEHHBIE 3a3€MJISIIOIIME MPOBOJHUKH JIOJDKHBI  OBIThH
MPEIOXPAHEHBI OT KOPPO3UU U OKPAILIEHBI B YEPHBIH 1IBET;

- I ONpPENENICHUS TEXHUYECKOTO COCTOSHMS 3a3€MILIFOLIETO yCTPOMCTBA
JOJDKHBI ~ TIPOBOJUTBHCS  BU3yaJIbHbIE OCMOTpPBI  BHJIMMOM  YacTH, OCMOTPBI
3a3eMJIIOILIET0 YCTPOIICTBA C BBIOOPOYHBIM BCKPBITUEM TPyHTa, H3MEpEHUE
napamMeTpoB 3a3eMJISIOIIETO YCTPOMCTBA B COOTBETCTBMM C HOPMaMM HCIBITAHUS
AJIEKTPOOOOPYI0BAHNS;

- BU3yaJbHbIE€ OCMOTPBI BUAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
IPOU3BOAUTHCS MO TpaduKy, HO He pexe 1 pasa B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3saictBo [lotpebutenss wiam  pabOTHUKOM, UM  YIOJTHOMOYEHHBIM.
[Ipy ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXIY 3alllMTHBIM
OPOBOJAHUKOM M 00OpyAOBaHHMEM, HaJIMYW€ AHTUKOPPO3MOHHOIO TMOKPBITHS,
OTCYTCTBHE OOpBIBOB;

- I ONpENESICHUS TEXHUYECKOTO COCTOSHMS 3a3€MIISIFOLIETO yCTPOMCTBA
B COOTBETCTBUM C HOPMAaMM MCHBITAHUN  3JIEKTPOOOOPYIOBAHUS  JIOJIKHBI
IIPOU3BOJAMUTHCS:

HN3MEPCHUEC COIIPOTHUBIICHUSA 3a3€MIIAIOIICTO YCTpOﬁCTBa;
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W3MEpPEHUE  HaNpsDKEHUS ~ MOPUKOCHOBEHHMS (B DJIEKTPOYCTAHOBKAX,
3a3eMJISIIOIIEE YCTPOMCTBO KOTOPBIX BBHIMIOJIHEHO MO HOpMaM Ha HamnpsKeHUe
MPUKOCHOBEHUSI), MPOBEpPKA HAIUYUs LENU MEXKIY 3a3eMIISIIOIIMM YCTPOHMCTBOM
U 3a3eMJSIEMBIMH 3JIEMEHTaMH, a TaKXKe COCJUHEHUN €CTECTBEHHBIX 3a3eMIIMTENIeH
C 3a3EMJISIOIIUM YCTPOKUCTBOM;

U3MEpPEHHUE TOKOB KOPOTKOTO 3aMbIKaHUSI JJIEKTPOYCTAHOBKH, IIPOBEpKa
COCTOSIHUSI POOUBHBIX MPEIOXPAHUTENCH;

U3MEPEHHE YIENBbHOTO CONPOTHBICHUS TpPyHTa B paliOHE 3a3eMIISIIOLIETO
YCTPOMCTBA;

- HM3MEpPEHHUs MapaMeTpoB 3a3eMIIIIONIMX YCTPOWCTB - CONPOTHBIICHHE
3a3€MJIAIOLIET0 YCTPOICTBA, HANPSIKEHUE TPUKOCHOBEHUS, TPOBEPKA HAIMYUSA LIETIH
MEXKTy 3a3€MIIMTEISIMU U 3a3€MJISIEMBIMH 3JIEMEHTAMU - MPOU3BOJISITCS TAKXKE MOCIIE
PEKOHCTPYKIIMM W PEMOHTa 3a3eMJISIONIMX YCTPOWCTB, TMpU OOHAPYKEHHUU
paspylieHus WIM NOEpeKpbITHs  u30JsaTOopoB  BJI  snextpuueckor  Tyroi.
[Ipn HEOOXOIMMOCTH AOJKHBI MPUHUMATHCS MEPHI MO JOBEACHHUIO MapamMeTpoOB
3a3eMJISIOIIUX YCTPOUCTB J10 HOPMATUBHBIX;

- TMpU WCIHOJIB30BAHMM B  JJIEKTPOYCTAHOBKE YCTPOMCTB  3alIUTHOIO
otkirodyeHus (nanee - Y30) goKHA OCYIIECTBISATHCS €ro MPOBEepKa B COOTBETCTBUU
C  pEeKOMEHJalUsIMU 3aBO/Ia-U3rOTOBUTES u HOpMaMU UCTIBITAHUN
AIEKTPOOOOPYTOBAHUS.

Buvioop kabenei

B coorBerctBMM €O  CTaTMCTUKOM OCHOBHOW MPUYMHOM  MOXKapOB
OT DJIEKTPOU3IEININ SABISAIOTCS AeKkTpuueckue kadenu. [lortomy, st obecnieueHus
MOKapHON 0€30MacHOCTH, HEOOXOAMMO TPABWIBHO BBHIOMPATH KAOCIHHBIC W3ACIHS
M0 TUIY UCTIOJIHEHUSI U CEYEHUIO TOKOTIPOBOISIIIINX JKHUJI.

[Ipu BBIOOpEe THTIA WCTHOTHEHUS Kabenell s OOBEKTOB Pa3IMYHOTO
HAa3HAUYCHUS MOXKHO BocmoJib3oBaThcsi TpeboBanusimu ['OCT 31565-2012, B
COOTBETCTBHUHU
C KOTOPBIM B HOPMATHMBHOW JTOKYMEHTAIlMd HAa KaOeIhbHOE H3JENHE JODKHA OBITh
yKazaHa 00JlacTb €ro MNPUMEHEHUsS C YYeTOM [oKa3aTejledl OMacHOCTH U THIIa

ucnonHeHus. B nmanHoM cranpmapte mnpuBeneHa Ttabmuna «lIpeumyiecTBeHHBIE
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o0acTu IIPUMCHCHUA KaOeJIbHBIX I/IBI[CJ'II/Iﬁ C YUYCTOM HX THIIAa HCIIOJIHCHUI»

npejCcTaBiIeHHAas B TaOnuIle 4.

Taoauna 4

Hpel/IMyHIeCTBeHHBIe 00J1acTH NMPUMEHCHUSA Ka0eJbHBIX I/I3Ileﬂl/lﬁ C

YY€TOM UX THIIA UCIIOJTHCHUHA

Knace
Tun ucnonHeHus N
xaGemsroro manemuy | O7¥APHOH [IpeumymiecTBeHHast 00,1aCTh NPUMEHEHUS
OIIaCHOCTH
be3 o603HaueHUs 01.8.2.5.4 JJ1st OMMHOYHOM MPOKITIAIKU B KaOENBHBIX COOPYKECHUAX U TPOM3BOJCTBEHHBIX
nomenieHusx. [ pynmnosast mpokiagka pa3pemaeTcs TOJIbKO B HApyKHbBIX
3JIEKTPOYCTAaHOBKaX W MPONU3BOICTBEHHBIX IIOMEIIECHHAX, T BO3MOKHO JIHIIH
MEePHOINYECKOe MIPUCYTCTBHE OOCITYKUBAIOLIETO IIEPCOHAIIA, IPU 3TOM
HEO0OXO0/IMMO IIPUMEHSTh MACCUBHYIO OIHE3aIUTy
Hr(A F/R) IM1a.8.2.5.4 | Jlns mpokagku, ¢ y4eToM o0beMa roprodeii Harpy3Kku kadenel, B OTKPBITBIX
Hr(A) [116.8.2.5.4 |KaOEIbHBIX COOPYKEHHMAX (ICTAKANAX, TATEPESX) HAPYKHBIX HIEKTPOYCTAHOBOK
ur(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
Hr(A F/R)-LS [M1a.8.2.2.2 | Anst npokyanku, ¢ yueToM o0beMa roproyel Harpy3ku kabeneil, BO BHyTPEHHUX
Hr(A)-LS 11168222 |2IEKTPOYCTAHOBKAX, & TAKHKE B 3/[AHUAX, COOPYKEHHUSX U 3aKPBITHIX KAOEIbHBIX
ur(B)-LS M.8222  |COOPYHEHIDX
Hr(C)-LS [13.8.2.2.2
Hr(D)-LS [14.8.2.2.2
Hr(A F/R)-HF IT1a.8.1.2.1 Jlnsg mpoxnaaxy, ¢ yaeToM o0beMa roproueil Harpy3ku kabeneil, Bo BHyTPEHHHUX
ur(A)-HF [116.8.1.2.1 |27meKkTpoycTaHOBKaX, a TaKKe B 3AaHUSIX U COOPYKEHHUAX C MaCCOBBIM
Hr(B)-HF M.8.12.1 npeObIBaHKEM JIIO/IEH, B TOM YnCiie B MHOTO()YHKIIMOHAIBHBIX BEICOTHBIX
(C)-HF H3.8. | '2'1 3MAHUAX U 3JaHHAX-KOMIUIEKCaX
Hr(C)- .8.1.2.
Hr(D)-HF [14.8.1.2.1
Hr(A F/R)-FRLS IM1a.7.2.2.2  |]Jlns npoKIaaKy, ¢ y4eTOM 00beMa roproueii Harpy3Ku ka0enei, B cucteMax
ur(A)-FRLS [116.7.2.2.2 |HMPOTHBOIOAPHOH 3aIKUTEI, @ TAKKE APYTHX CUCTEMAX, KOTOPBIE JOIIKHbI
Hr(B)-FRLS 27222 COXpaHATh PabOTOCIIOCOOHOCTD B YCIOBHUSX TT0XKapa
Hr(C)-FRLS 113.7.2.2.2
Hr(D)-FRLS 14.7.2.2.2
Hr(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF 1116.7.1.2.1
Hr(B)-FRHF 2.7.1.2.1
Hr(C)-FRHF 13.7.1.2.1
ur(D)-FRHF 14.7.1.2.1
Hr(A F/R)-LSLTx [M1a.8.2.1.2 | dns mpoxniaiky, ¢ y4ieToM o0beMa roproueii Harpys3ku kabesei, B 37aHusIX
ur(A)-LSLTX [116.8.2.1.2 |AETCKUX NOMIKOJBHBIX U 00Pa30BaTENbHbIX YIPEKACHUIH,
Hr(B)-LSLTX M2.82.12 CTHELHUATN3UPOBAHHBIX JOMAaX MPECTAPENbIX U HHBAINIOB, OONBHUIAX, B
T CIIABHBIX KOPITycax 00pa3oBaTeIbHBIX YUPEKACHUN HHTEPHATHOTO THTIA U
Hr(C)-LSLTx [13.8.2.1.2 JETCKAX YUPEskIeHHH
ur(D) LSLTx 114.8.2.1.2
Hr(A F/R)-HFLTX IM1a.8.1.1.1
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Knace
Tun ncnonueHus .
MOKapHOH [IpenmymiecTBeHHast 00,1aCTh TPUMEHEHUS
KaOeJIbHOT0 M3IEIINS
OTIACHOCTH
Hr(A)-HFLTX I116.8.1.1.1
Hr(B)-HFLTX 2.8.1.1.1
Hr(C)-HFLTX I13.8.1.1.1
Hr(D)-HFLTX [14.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | lna npokiaaky, ¢ yueToM o0beMa roprodeil Harpy3ku kabenei, B cucremax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpOTHUBOIOXAPHOM 3aIUTHL, a TAKXKE B APYTHX CHCTEMaX, KOTOPHIEC JOJDKHBI
Hr(B)-FRLSLTx 112.7.2.1.2 COXpaHATh PadOTOCIIOCOOHOCTD B YCIIOBHUSIX I10XKapa, B 3AaHUSIX JETCKUX
Hr(C)-FRLSLTx 113.7.2.1.2 JIOLIKOJIBHBIX 00Pa30BaTEeNbHBIX YUPEKACHUI, ClIELIHaTU3UPOBAHHBIX JOMaX
ur(D)-FRLSLTX 14.7.2.1.2 IpecTapenbiX 1 MHBAINIOB, OOJIBHUIAX, CIIaJbHBIX KOPIycax 00pa3oBaTelIbHBIX
ur(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 2.7.1.1.1
Hr(C)-FRHFLTx 3.7.1.1.1
Hr(D)-FRHFLTX n4.7.1.1.1

Ha QJICKTPOYCTAHOBKH M JJICKTPHUYCCKHUC LCIIN XWUIIbIX H O6HICCTB€HHBIX

3IaHUI B TOPOJAX U CEJIbCKUX HACEJIEHHBIX MyHKTaX HOMHUHAJILHBIM HaNpsiKEHUEM
no 1000 B CII
256.1325800.2016,

B COOTBCTCTBHH C KOTOPBIM:

IICPCMCHHOI'O TOKa PacCIpOCTPaHAIOTCA Tp€60BaHI/I}I

- BHYTPEHHHUE DJICKTPUYCCKHUE CETH JTOJDKHBI OBITh HE PacCIpOCTPaHSIOMIUMA
TOPEHUE W BBHINIOJHATHCS KaOemsMH M TPOBOJAMH C JKWJIAMH W3 MEIW WA
aMIOMUHUEBBIX cIaBoB Mapok 8030 u 8176, mIMHONIPOBOJAMH C MEIHBIMUA IITUHAMHU
B cootrBerctBuM C TpeboBanusmu [1YD, TOCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSIMH DJJIEKTPO- M TIOKapHOU
0e30macHOCTH;

- CCYCHHMSI TOKOTIPOBOASIINX MEIHBIX KHJI M JKIJI M3 aTIOMHHHCBBIX CILIABOB

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

Taoauna 5
CeueHusi TOKONPOBOJSIIIAX MeIHBIX KUJI H KHJI U3 ATIOMMHHMEBBIX CIIJIABOB
mapok 8030 u 8176

HawnmMeHsbIee ceueHre TOKOMPOBOISIIIAX JKHUIT
Kabeneil 1 IpoBOJIOB, MM

HaunmenoBaunue 1uHuA

METHBIMH KHUJIAMH U3 aTIOMUHHUEBBIX
KUJIaMU crutaBoB Mapok 8030 u 8176

JIMHUM rPYNIOBBIX CETEN OCBELECHUS 1,5 2,5

JIMHUY TPYNIOBBIX CETEH PO3ETOK 2,5 4,0



normacs://normacs.ru/10PJR#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/10E84#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/12208#000000000000000000000000000000000000000000000000007D20K3
normacs://normacs.ru/11PV9#000000000000000000000000000000000000000000000000007D20K3
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JIMHUM OT 3TaXKHBIX 10 KBAPTUPHBIX 2,5 4,0
IIATKOB U K PaCYETHOMY CUETUHKY

JluHauu pacupeneauTeTbHON CeTH 4.0 6,0
(cTosiKM) AJ1 NUTaHUS KBApTUP

- TIPY COE€IMHEHUU NPOBOJIHUKOB C JKWJIAMH U3 AJIFOMUHUEBBIX CIIJIABOB MapOK
8030 m 8176 c >IEKTPOYCTAHOBOYHBIMU W3JCIUAMM, allaparamu 3alluThl U
CYETUMKAMH PEKOMEHJIYETCS HCIO0JIb30BaTh COCAUHUTEIbHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeOoBanusmu 'OCT 31604 nins koMMyTauuu NPOBOAHUKOB U3
AJIOMUHUEBBIX CIUIABOB C KOHTAKTAMM JJI1 IPOBOJHUKOB U3 MEJIH.

s obecrieueHus HaJIC)KHOCTHU KOHTAKTHBIX COEIMHEHUN B
pacrpenenuTeabHbIX KOpoOKax clenyer OCYLIECTBJIATh COECIMHEHUE
TOKOIIPOBOJAIIMX KUJ W3 CIUIaBOB amomuHug Mapok 8030 m 8176 mpu momomm
BUHTOB WJIM QJIIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOIb30BaTh CBAPKY.

[Ipu MoHTa)ke OTBETBIISIEMBIX Kaleliel C KUJaMU U3 aJTIOMUHHUEBBIX CILJIABOB
Mapok 8030 u 8176 1OMKHBI IPUMEHATHCSA COKUMBI C OIIMHKOBAaHHBIMM KOHTAKTAMU.

[Ipy BBINOJHEHUU COEIUHEHHI B AJIEKTPONPOBOJKAX C TOKOMPOBOIAIIMMHU
KUJaMU W3 CIUlaBOB  amomuHuga  Mapok 8030 wu 8176, ecim  Tun
AIEKTPOYCTAHOBOYHBIX H3JCIUA COJACPKUT MEIHbIC WU JIATYHHbIC KOHTAKThI, IJISI
oOecricueHUs: CTAaOWJIBHOCTH KOHTAaKTHOTO COCIUWHEHHS CJEAYeT MPUMEHAThH
AIEKTPOIPOBOJIAIIME CMA3KHU.

Menp uMMeeT JIydlllyl0 HPOBOAUMOCTb, MO CPABHEHHUIO C ATIOMUHUEM, YTO
oOecrieynBaeT MpU MEHBIIIEM CEUCHUH OOJIBIITYI0 MAKCUMAIBHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJTHUK MEHBIIIE TOJIBEPracTCsl OKHCICHUIO U CIIOCOOEH JI0JIroe
BpEMsI COXPaHATh KAa4eCTBO KOHTAKTOB MpPHU COEAMHEHUU B PaCHPEICIUTEIbHBIX
KOpOOKax u Apyrux nmpuodopax.

B xunapix u OOIIECTBEHHBIX 3/aHUSIX C MPUMEHEHUEM JIEPEBSHHBIX
koHCTpykiui B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE DJIEKTPUYECKUE CETH JIOJDKHBI OBITh HE PACIIPOCTPAHSIONIMMU TOPEHUE U
BBITIOJIHATHCS KaOenmsimMu 1 poBogamu ¢ MeaubiMu xuiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaeT mNpUMEHEHHWE KaOCNbHBIX U3ACIUN C
TOKONPOBOMSAIIMMH KWUJAMHA W3 aJIOMUHUEBBIX CIUIaBOB JUIsl  OpraHu3aluu

BHYTPCHHHUX ceTeﬁ, HO HAKJIaAbIBACT HA X MOHTAX JOIMOJHUTCIbHBIC OIrpaHUYCHH.


normacs://normacs.ru/10Q04#000000000000000000000000000000000000000000000000007D20K3
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Jlna oOecrieueHrs HAACKHOCTH AJIEKTPOIPOBOJOK B 3JAHMSIX, BBITOJIHIEMBIX
MIPOBOJIaMU M KaOeIsIMU C TOKOTIPOBOSIIIMMU JKMJIAMHA W3 CIUTABOB ATFOMUHUS, TIPH
MOHTa)X€ JIOJDKHBI ~ HCIIOJIB30BAThCsl  JTUOO  DIIEKTPOYCTAHOBOYHBIC — W3IIEIHS,
KOHTaKTHbIEC TPYIIbI KOTOPHIX MMEIOT CHEIUATbHBIE MOKPHITHS, 00ECIeUUBAIOIINE
CTaOMJIBHOCTh ~ KOHTAKTHOTO  COCIMHEHHMS KaK C MEIHbIMH, TaKk U C
TOKOIIPOBOSIIIUMU JKUJIAMU U3 CIUIABOB AJTIOMUHMUSI, YTO JOJDKHO OBITH OTPaXEHO B
MapkupoBke (Harpumep, Cu/Al) mubo npu UCIOTB30BaHUN CEPUITHO BBIMTYCKAEMBIX B
CTpaHE€ YCTAHOBOYHBIX W3JCIHA JIOJDKHBI TPUMEHATHCA  JOTOJHUTEIHHBIC
TEXHUYECKUE CPEICTBA, 00ECIIEUNBAIOIINE CTAOMIBHOCTh KOHTAKTHBIX COSUHEHUH.

[Ipy  KOpPOTKOM  3aMbIKAHMM  MEIHBIE  JKWJIBI  SABJISIOTCA  Oojee
MO’Kapo0Oe30MacHbIMU, YE€M KWJIbl M3 AJTIOMHUHUEBBIX CIUIABOB 32 CYET MEHbIIEH
3Q)KUTATEIBHOW CIOCOOHOCTH YacTHI[ MEIU [0 CPAaBHEHHUIO C 3a)KUTaTeIbHOU
CIIOCOOHOCTBIO YaCTHIL ATTFOMHUHMS.

C ToukHM 3peHHs MOXApHOM O€30MacHOCTH, MPEANOYTUTEIBHBIM SIBISETCS
IpUMEHEHNE KaOeIbHBIX U3ICTNI C METHBIMU TOKOTIPOBOISAIITUMH SKUITAMH.

Ha noxxapHyto 6€301macHOCTb 3JIEKTPOIPOBOJKH BIHSET MPABUILHOCTH BEIOOpA
CEUCHHS TOKOIIPOBOIAIIMX KUJ Kabeneil. HepepHblil BEIOOP ceueHus kabemns MOXKET
MPUBECTU K €ro TEPerpeBy, OIUIABICHUIO W3OJISAIMU U €€ BOCIUIAMEHEHUWIO WA K
KOPOTKOMY 3aMBIKaHHIO C TIOCIICTYIOIIIM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTPOM, KOTOPBIH HEOOXOIUMO YYHTHIBATh IPU pacyeTe
CeueHMs] Kalens SBISETCA JJIMTEIBHO JOMYCTMMas TOKOBas Harpyska, T.e.
MaKcUMaJibHasi BEJIMYUHA TOKA, KOTOPYIO Kabeslb MOXKET MPOMycKaTh O€e3 meperpesa B
TEUYEHUE JUTUTEILHOTO BPEMEHHU.

PacuetHbie  dnmeKkTpuyeckMe€ ~ HArpy3KM  JUISL  PA3NIMYHBIX  OKWJIBIX U
00IIeCTBEHHBIX 3aHul IpescTaBieHsl B pazaene 7 CI1256.1325800.2016.

JIisi ipoBeIeHHsI CaMOCTOSITENIBHOTO pacyeTa ceueHus Kalensl Mo TOKY st
4aCTHOTO JjoMa (KBapTUPhl) HEOOXOUMO BBITIOJHUTD CIEAYIONINE TeUCTBUS:

- ONpENeNIUTh CYMMAapHYI0 MONIIHOCTh BCEX 3JIEKTPONpPHUOOPOB, KOTOpHIE
OJTHOBPEMEHHO MOTYT OBITh BKIIFOUEHKI B CETh,

- paccuuTaTh CHJIy TOKa, KOTOpass OyJneT NpoTeKaTh MO Kabemwo Mpu
BKJTFOUCHHUH JTAHHBIX JIEKTPOTIPUOOPOB;

- 110 Ta6J'II/IHe OIpCACINTD HauboJee IoAXO0AAIIECC CCUCHUC KabeJs.
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CymMapHasi MOITHOCTH 3iekTpornpudopoB (P, BT) BeumciseTcss kak cymma
MOIIIHOCTEH OTAETBHBIX MPHUOOPOB, KOTOPHIE MOTYT OBITH BKJIIOUEHBI OJIHOBPEMEHHO.
JlaHHBIE O MOIIHOCTH Ka)JIOTO 3JICKTPUYECKOTO MpHOOpa YKa3bIBAIOTCSI B €O

MaCIopTe, pPYKOBOACTBC I10 3KCILTyaTallliu U T.II.

Pacuer cumbr Toka (I, A) mnporekaromiero Mo KaOedr MPOBOJUTCS IO

dbopmymnam:

s onHoazHol cetu HanpsbkeHueMm U = 220 B
7= Ko
U-cos@

mutst Tpexdasznoit cetu Hanpspkernrem U = 380 B
P

| S
«f:‘:U-cosgo

JUTs1 OBITOBBIX AJIEKTPONPUOOPOB COSP = 1.

K, — xo3pduumreHT ogHOBPEMEHHOCTH, T.€. Kakas 4acTh MPUOOPOB MOMKET
OBITH BKJIFOUEHA OJITHOBPEMEHHO.

JUis MOBBILIEHUS MOXKAPHOW OE€30MaCHOCTH, B pacyeTe Il YacTHOTO JoMa
(KBapTUpBI) MOXKHO THPEANOJOXKUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBbITh
BKJIFOUEHBI BCE AJIEKTpUUECKUE TPUOOPHI U NPUHATH K03 duuuent K, = 1.

3Has BENMYHMHY TOKa, CEYCHHWE TPOBOAA HAXOAAT 1o Tadmuie 6.
Ecnu okaxkeTcs 4To pacyeTHOE M TaOJIMYHOE 3HAYEHUS TOKOB HE COBMAJAIOT, TO B
ATOM cllydae BHIOMpArOT OyiKaiiiee OoJbllee 3HaYCHUE CEYCHHsI TOKOMIPOBOISIIEH

JKUJIBI KA0eJIs.

Tadoauna 6
Br100p ceyeHusi NPOBOAA MO BeJIMYNHE TOKA
Cevenrie MenHbie KUITBI POBOJIOB U Kabemnen
TOKonpOBoz[ﬂlzueﬁ Hanpsokenue, 220 B Hanpsokenue, 380 B
PKHIIBL, MM TOK, A MOIIIHOCTb, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
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
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CeucHiie MenHbie KUITBI POBOJIOB U Kabemnen
TOKOHpOBO,I[S[Iélleﬁ Hanpsokenue, 220 B Hanpsioxenue, 380 B
KUIIBI, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT

16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4.4 19 12,5

4 28 6,1 23 15,1

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

Ecnu B ngomMe uMEIHOTCS MOUIHBIE JJIEKTPONPHUOOPHI, HArpy3ka KOTOPBIX
coctaBisier Oosnee 1,5 kBT, mis uX MNOAKIIOUEHUST PEKOMEHAYETCS HMCIOJIb30BaTh
OTJEJIbHYIO JINHUIO.

YacTo nmpuxoauTes pemiaTh 00paTHYIO 3a7aqy, KOorja JUisl U3BECTHOTO CEYCHUS
MPOBOJHUKA, TMPOJIOKEHHOTO B JIOME€ WM KBapTUpEe, HEOOXOAUMO HaNTH
MaKCHMAJIbHO JOMYCTUMYIO Harpy3ky. B aTom ciywae, mo tabiuiiam isi TaHHOTO
CCUYEHHUS TOKOIMPOBOAAIIEH KWIbl KaOeliss HaXOJuM MAaKCHMAJIBHO JOMYCTHUMYIO
Harpy3Ky. 3aTeM 3Has MOIIHOCTHU AJICKTPHUUECKUX MPUOOPOB, ONPEACIIIeM, KaKhe U3
HUX MOTYT OBITh OJTHOBPEMEHHO BKJIIOYEHBI B CETh.

CrnenyeT MOMHHUTh, YTO MAKCUMAaJIbHBIM JOMYCTUMBIM TOK JUIsl CTAHIAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOUHBIX HW3JENUM (BBIKJIIOYATENHM, PO3ETKH) paBeH 16 A.
[IosTOMy BKIIIOYATh B OJHY PO3€TKYy WM MOAKIOYATh K OAHOMY BBIKIHOYATEIIO

Harpy3ky Oosee 16 A, uto 115 ogHO(a3HON CETH 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
IPOSIBISATHCS B BUJE CPaOOTKHU anmapaTroB 3JEKTPUUECKON 3aIIUThI CETH, U3MEHEHUS
[[BETa TEPMOMHJUKATOPOB, OOHApYKEHHsS 30H AHOMAJIBHOIO HArpeBa 3JEMEHTOB
AJIEKTPOOOOPYIOBAaHUS MPH TEIUIOBU3HMOHHOM JMATHOCTHKE, CPAOOTKH JaTUYUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHOM pexxrMe paboThl AJIEKTPOIIpUOOpa MOKET
TOBOPUTH TOSBIEHUE HA €T0 NMOBEPXHOCTH, IIHYPE W BWIKU IWTAHUS OIUIABJICHUM,
aepopMaIy Kopiyca, BOSHUIKHOBEHUH MpU paboTe HEXapaKTEPHOIo IIyMa U 3amaxa
IIJIABSIIECHCA U30JIALMHY.

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

UX OOHapYKEHUU MPEICTABIECHBI B TaOIULIE 7.
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Taboauna 7
IIpu3Haky aBapuitHOT0 pesKuMa padoThl 3JIEKTPOOOOPYAOBAHUSA U AeICTBHS IIPU UX O0HAPYKEHUH
IIpu3Hak aBapuiiHOTO pexuMa Bo3moxknas npuyuHa Pexomenayemble neiicTBust
CpaboTtas aBTOMaTHYECKHI BBIKITFOYATEIb KopoTkoe 3aMblkaHu€ B LIEMH. Oran 1.
ITeperpy3ka B uemnu. - YCTaHOBUTH KAaKOW THII arapaTa 3aifiTsl cpaboTas (aBTOMaTHUECKUN
BBIKJIIOYATEb, YCTPOWCTBO  3amUThl  Au(@epeHIuanbHOro  TOKa,
Cpabotano YCTPOMUCTBO 3aIUThI | YTEUYKa TOKa. YCTPOMCTBO 3alUTHl OT MEPEHANPSHKCHUS, YCTPOHCTBO 3alIUTHI OT
mudpepeHIATBHOTO TOKA IyroBoro mpo0osi (MCKpEeHHs)) WM MO0 KaKoMy KaHaly IMPOU30ILIO0
cpabaTbiBaHMe, €ciid IpUOOp KOMOMHUPOBAHHBIH, T.€. 00bEIUHSET B cebe
Cpabortaio  yctpoiictBo  3ammuThl  OT | [lyroBoit nBa U OoJiee THMA 3alIUTHI;
JyTOBOTO TIPO0OS (MCKpPEeHUs) npoOo(Tocie0BaTeIbHBIN, - YCTaHOBHUTH OOCTOATENHCTBA MPU KOTOPHIX MPOU3OIILIO OTKIIOYCHHE.
HapajuleNbHbIi, Ha 3eMiII0) Wi | UTO IPOM30IUIO Hpej OTKIIOYEHHEM (IOAKIIOYEHHE MM OTKIIIOYEHHE
UCKpEHHUE. noTpeOuTeNsi, MEpIIAHUE CBETA, aHOMaJIbHAas paboTa SJIEKTPONPUOOPOB U
1.11.)? Kakue Harpy3ku Obuid mojkitoueHsl U ObliM B pabore? Korma u
Cpaboramo  ycrpoiictBo  3amuThl  OT | [lepenassl HanpsHKeHUS CKOJILKO pa3 CcpadaThIBaJIM alaparsl 3allUThl?
HEPEHANPSIKEHHS - TIPOBECTH BU3YAIBHBI OCMOTP AJIEKTPOOOOpYIOBaHUS (LIHYPHI

MUTAHUS,  PO3ETKH,  BBIKIIOYATENM,  KOHTAKTHBIE  COCIMHEHUS,
COEJIMHUTENbHBIE KOPOOKH, 3JIEKTPONPUOOpPHI) HAa HAIWYHE BHJIUMBIX
MOBPEXJICHUN (M3MEHEHHE IIBeTa WJIM OIUIABICHHE W3OJSINH, CIIEIbI
TEPMUYECKOTO BO3JEHCTBHS B pe3yiabTaTe KOPOTKOTO 3aMbIKaHMA,
UCKPEHMUSI, IEPETPY30K);

- eCl IpHU BU3YaIbHOM OCMOTpE OOHAapy)XeHbl MOBPEXKICHUS, TO

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

- €CIIi MPHU BU3YAIBHOM OCMOTPE TMOBPEXKACHUS HE OOHAPYKEHBI, TO
HEO0OXOIUMO MPEUTH K dTamy 2.

Otamn 2.

[TpoBepuTh HaJIEKAITYIO 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 yCTaBKU ammapara (HUKe HIDKHEro mpeerna
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(PepeHInanbHOr0 TOKa B COOTBETCTBUH
co crtaHgaptamu [/, 8] B KOHCTPYKLUMH JOJDKHO OBITH HPESYCMOTPEHO
TECTOBOE YCTPOWCTBO (KHOIIKAa), KOTOpO€ oOecrnedyuBaeT IpPOBEPKY
paboTOCIOCOOHOCTH anmapara. Taxoxe MO’KHO IIPOBEPUTH
paboTOCTIOCOOHOCTh YCTPOHCTBA € TOMOUIBIO MPHOOPOB MPOBEPKH U
U3MEpEeHUsl IapaMeTpoB YCTPOWCTB 3aIMTHOrO OTKIOYeHusd. Eciu
ammapar 3aluThl HEUCIIPABEH, €r0 HE0OXOANMMO 3aMEHUTh.

- Qs yCTpPOMCTBAa 3allUThl OT JAYrOBOro Mpo0os MPOBEPUTH
paboTOCIIOCOOHOCTh ammapara B COOTBETCTBUM C WHCTPYKIMEH 3aBoja-
usrorosurensd. Hanpumep, ¢ HOMOIIBIO TECTOBOI'O YCTPOHCTBA, BXOASILIETO
B KOMIUIEKT ITOCTaBKH NMPHOOpa, MPU MOMOIIM TECTOBON KHOMKH H T.I.
Ecnu anmapar 3auThl HEUCIIPABEH, €ro HE0OXO0AUMO 3aMEHUTD.

- I aBTOMAaTHYECKOT0 BBIKJIIOYATENsl MPOBEPUTH pabOTOCIIOCOOHOCTh
MeXaHu3Ma pacleruieHus. B3BecTn aBToMaTnyeckuii BBIKIIIOYATENb PYKOH
U TIOCNie OTKIIIOYUTH €ro. lIpum OTKIIIOYEHWH [OJDKEH OBITh CIIBIIICH
XapaKTepHBIN IETYOK.

Ecnu ammapaThl JeKTpUYECKOl 3amiThl WCIPaBHBL, TO HEOOXOIMMO
NIEPENUTH K dTamy 3.

Oram 3.

[TpoBepka MpUCOETMHEHHBIX HArPY30K (IEKTPOIPUOOPOB).

- TPUCOCOUHATH K DIEKTPUYECKOH IIeTM IO0YEepPEHO 110 OJHOM
Harpyske, KOHTPOJIHUpYs cpabaThIBaHHs allapaToB 3alHTHI,

- TIpH BBISIBIIGHWW HArpy3Kd, BBI3BIBAIONICH Cpa0aThIBaHWE ariapara
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 OOCTOSITENICTBA, MPU KOTOPBIX MPOU3OIIET IMeperpes
(kakue Harpy3ku ObUIH MOAKIIOYCHBI U OBLIH B paboTe, MPU BO3ZMOKHOCTH
U3MEPUTH MPOTEKAIOIINIA TOK C LI€TBIO BBISIBICHUS IEPETPY3KH).

- MPOBECTH BU3YAJIbHBI OCMOTpP 3JEKTPOOOOPYAOBAHMS, HA KOTOPBIH
HAaHECEH TEPMOMHIMKATOP HA HAJIMYME BUIUMBIX MOBPEKICHUN
(U3MEHeHHe IBeTa WIM OIUIAaBICHUE H30JILUHU, CJEeIbl TEPMHUYECKOTO
BO3JICUCTBUSL B  pe3yjbTaTe€ KOPOTKOTO  3aMbIKAHWS, HUCKPEHUS,
MEePETrPy30K);

- eCIM TpPH BU3YAIbHOM OCMOTpE OOHApY>KEHBbI MOBPEKICHHS, TO
HEOOXOIUMO MPUCTYNUTb K YCTPAHEHUIO IPUYUH  BBISBIECHHBIX
MOBPEXKICHUI u PEMOHTY (3ameHe) MOBPEXKIEHHOTO
AIEKTPOOOOPYIOBAHMS;

- €Clld MPH BU3YAIbHOM OCMOTpPE MOBPEXJEHUS HE OOHAPYKEHBI —
IIPOBECTU OLIEHKY €ro COCTOSIHMSI U BBIIOJHUTh MNPO(PUIAKTUYECKUE
paloThI;

- YIQJIUTh CTapblii TEPMOUHANKATOP U HAHECTH HOBBIN.

B kypHane yka3arb Jary oOOHapyXeHHUs IeperpeBa, IpPUUYUHY,
IpOBeJCHHbIE PabOThl (PEMOHT, 3aMeHa, NpPOo(QUIAKTHYECKHE pabOThI),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOpPAa, COCTOSIHUE HOBOTO
TEPMOUHIMKATOpa (LIBET, 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,

- 3aduUKCUpOBaTh B JKypHaJle BpeMs, MECTO U HAaWMCHOBAaHHE
ANEKTPOOOOPYIOBAHUS, HA KOTOPOM MPOH3OIILIO0 CpadaThIBAHUE;

- TPOM3BECTH OCMOTpP OOOPYIOBaHHs, II0 TPHYUHE KOTOPOTO
MPOU30ILIO cpabaThIBAHUE CHCTEMBI;

- MO pe3yiabTaTaM OCMOTpa, B CIIy4ac BBIABICHUS HEUCIPABHOCTH,
MPOBECTH  PEMOHT, TEXHHYECKOe OOCIYyXHBaHHE WIH  3aMEHYy
AJIEKTPOOOOPYIOBAHNS;
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

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

[Ipu MPOBEJICHUH TETUIOBU3UOHHOU
JUArHOCTHKH  OOHApy>KeH  aHOMaJbHBIN
Harpes AJIEMEHTA 3JIEKTPO0OOPYIOBAHUS

[Teperpyska.
[1;10X01 KOHTaKT.

[Ipu  obnHapyxeHuu  aBapuiiHOro  MOKapoomacHoro  jaedexra
AJIEKTPOOOOPYIOBAaHUE  HEOOXOIMMO  HEMEUICHHO  BBIBECTH W3
AKCIUTyaTalli U IPOBECTU PEMOHTHBIE PaOOTHI.

[Tocne ycrpaHeHHs] HEHCIPABHOCTEH, MPHUBEANINX K BO3HHUKHOBCHHIO
nedekra, PEKOMEHIyeTcs TMPOBECTH IMOBTOPHOE  TEIUIOBU3MOHHOE
o0cIezioBaHUE TAHHOTO 0OBEKTA.

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

Pexomennyercs MPOBOAUTD BHETLJIAHOBYIO TEIMJIOBU3MOHHYIO
JTUATHOCTHKY OTJACIBHBIX JJIEMEHTOB 3JICKTPOOOOPYHOBaHUS  TOCIE
KQKJOT0 UX PEMOHTA WJIM 3aMEHBI.

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

IIpu pabore »snekTpuueckoro mnpubdopa
Ha0II0JaeTCsl HE XapaKTePHBIN IIyM, 3armax
TUTABSIIENCS U3OJISIIIAH.

Ilepenaap! HaIpsKEHUS.
Hapymenne
JKCILTyaTaluu.
HewncnpaBHocTh
3JIeKTponpudopa

IpaBUII

OTKIIIOYUTD NEKTPOIIPUOOP OT CETH.

OcmoTtperh npuOOp Ha HaIU4ME HEUCIIPaBHOCTEN (OIUIAaBIEHHE WIIN
MOBPEXJICHUE H3O0JIUM MUTAIOLIEr0 LIHYpa, AedopMmanus Kopryca Hu
T.J.).

ITpu oOHapykeHNH HEUCTIPAaBHOCTH BBIBECTH MPUOOP U3 IKCILTyaTAILUH.

[Ipou3BecTr peMOHT WM 3aMeHy npubdopa.
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3akJIloueHue

J1J1s IOBBINICHUST YPOBHS TIOXKAPHOH 6€30MacCHOCTA 0OBEKTOB KHIIOTO CEKTOpa
OOIIIECTBEHHBIX 37]aHU HEOOXOIMMO MPOBEICHUE MEPOIPHATHA 10 TPODUITAKTHKE
MOKapoB OT JJIEKTPOOOOpPYAOBaHWS, B TOM 4HCIE Ha OCHOBE COBPEMEHHBIX
BO3MOXKHOCTEH BEACHUS MOHHTOPHUHTA COCTOSHHUS TIOKapHOW 0E€301acHOCTH,
IKCILTYaTHPYEMOTO AIICKTPOOOOPYTOBAHUA.

K HHM OTHOCHTCS CHCTEMaTHYECKHI MOHHUTOPUHT TOKapHOH O€30MacHOCTH
AKCILTYaTUPYEMOTO AJIEKTPOOOOPYIOBAHUS JKUIIBIX MU OOIIECTBEHHBIX 3JIaHUN C
MPUMEHEHUEM COBPEMEHHBIX TEXHHYECKUX CPEACTB, a MMEHHO TEIJIOBU3MOHHAS
TUAarHOCTHKA, TPUMEHEHHWE TEPMOWHIUKATOPOB ISl BBIABICHHS aBapUWHBIX
Y9aCTKOB 3JICKTPOYCTAHOBOK. Takke HEOOXOIWMO BHEAPSATH B HMIUPOKYIO MPAKTHUKY
HOBBIC amnmapatrhbl 3alUTHI JIEKTPUUECKUX CETEeH — YCTPONCTB 3allUTHI OT JTYTOBOIO
po0os ¥ MepeHATPSKEHUS.

C 1enp0 TOBBINICHUS  MMOXApHOW  O€30MAaCHOCTH  AKCIUTyaTHPYEMOIO
AIIEKTPOOOOPYIOBAHUS JKHJIBIX M OOIIECTBEHHBIX 37aHWN, MPOPUIAKTHICCKUM
OCMOTpaM JOJHKHBI TTOABEPTaTHCS BCE DJIEMEHTHI DJICKTPOYCTAHOBOK.

Meton npoduIaKTHKKA JODKEH BBIOMPATHCS HCXOId U3 TEXHHUYECKHUX
BO3MOYKHOCTEH, yZ00CTBa BEJCHHS OCMOTPOB M O€30MACHOCTH OOCITY>KHBAIOIIETO
nepconana. Bo3MOXXHO TpUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH M YCJIOBHUH SKCILTyaTaIlHH.

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MPOBOJUTH MPOPUIAKTUKY MOKAPHON OE30MaCHOCTH DIEKTPOOOOPYAOBAHUS KHIIBIX
1 OOIIECTBEHHBIX 3aHHM.

[IpumeHsis COBOKYMHOCTh Pa3IMYHBIX METOJIOB MOYKHO TOCTPOUTH CHUCTEMY
MOHUTOPUHTAa ¥ TPO(PHIAKTHKKA TOKApPHOHW OMAacHOCTH  JKCIUTYaTHPYEMOTO
AJIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE IIOXKApHOW  0€30macHOCTH
AJIEKTPOYCTAHOBOK W  TMO3BOJIAIONIYIO OCYIIECTBISATH €ro  IPOTHUBOIOKAPHYIO

MPOPIIAKTHKY.
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[Ipunoxenue

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

ABTOMaTHYECKHE BhIKJIOUYATEaU (AB)

ABTOMATHYECKU BBIKJIIOYATEIb WM TMPOIIE TOBOPS «aBTOMAaT» - 3TO
KOMMYTAIIMOHHBIN amlmapar, NpeIHa3HAYCHHBIN JI 3alUThl JICKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPETPY30K.

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C DJIEKTPOMArHUTHBIM PACICITATEIIEM
3alIMINAIONIAM  DJIEKTPUYECKYI0  IIelb  OT  KOPOTKOTO  3aMbIKaHUS |
KOMOMHHUPOBAHHBIM PaCIENUTENIeM — KOTJa JOMOJIHHUTEIBHO C 3JICKTPOMArHUTHBIM

pacuenuTeneM NPUMEHSETCS TEIJIOBOM pacUENUTeNb, 3AIIUINAIMNAN LENb OT
neperpy3KH.

10

NI IR

|

1l

BWhWwahowna l\:

LY
DAY

Tl

11

r—

1, 2 — BUHTOBBIE KJIEMMBI IS TTOAKITIOYCHNUST;3 - TTOJIBUKHBIN KOHTAKT; 4 — HETIOIBUKHBII KOHTAKT;,
5 - myroracuTenbHas KaMmepa; 6 - THOKMIT TPOBOMHUK (IPUMEHSETCS ISl COSAMHEHUS TTOJIBHXKHBIX
gacTell aBTOMATHYECKOTO BBIKIIFOYATENS); / - KaTyIIKa AJIEKTPOMArHUTHOTO paclenurens; 8 -
CEpJICYHHUK DJIEKTPOMArHUTHOTO pacuenuTens; 9 - TemiaoBod pacuenuTenb (OuMerauinyeckas

mwiactraa); 10 - mexanusm pacuenurens; 11 - pykosTtka ympaeinenus; 12 - dukcatop (mis
KpemieHust aBromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclEnUTEIEM
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B cootBerctBumM ¢ TpeboBanusmu raasel 3.1 [1YD, CII 256.1325800.2016,
CII 31-110-2003 ObITOBBIE 3JEKTPOCETH AODKHBI OBITH 3AIlUIIEHBI OT KOPOTKHUX
3aMBIKaHUM M neperpy3kd. [losTomy Ui 3aIIWTBI JIEKTPONPOBOIAKH JKHWIIBIX H
OOIIIECTBEHHBIX 3/aHUN CJENyeT MNPUMEHATh aBTOMAaTbl C KOMOMHHMPOBAHHBIM
pacuenuTeneM.

B aBTOMaTHM4ECKOM BBIKJIIOYATEINE, 3@ 3AIIUTY LENU OT KOPOTKHUX 3aMbIKaHUI

OTBEYAET DJIEKTPOMArHUTHbIA pacuenureab. OH COCTOMT U3 KaTylIKd C
HaxoJsIIUMCA B €€ LEHTPE CEPACYHUMKOM, YCTAaHOBJIICHHBIM Ha CIEHHAJIBHOU
IIPYXKUHE.
B HopmanbHOM pexume paOOThl, TOK, MPOXOAS IO KATyIIKE CO3JaeT
AJIIEKTPOMArHUTHOE TI0JI€, KOTOPOE MPUTITMBAET CEPJACYHUK BHYTPb KaTYILIKH.
Cunpl  3TOr0  3AJNEKTPOMArHUTHOTO TOJS  HEJOCTATOYHO YTOOBI IMPEOJO0JIETH
CONPOTUBJICHUE MPYKUHBI, HA KOTOPOW YCTAHOBIIEH cepaedHuk. [Ipm KopoTkoM
3aMBIKaHUM TOK B 3JIEKTPUYECKOM II€MM MIHOBEHHO BO3pACTaeT IO BEIUYHMHBI B
HECKOJIBKO pa3 INPEBBIMIANIIECH HOMHMHAIBHBIA TOK AB, 3TOT TOK KOpOTKOro
3aMbIKaHMs, TPOXOJIS MO KATYIIKE 3JEKTPOMArHUTHOIO PACUENUTENS yBEIMYMBAET
AIIEKTPOMArHUTHOE T0JI€, BO3JACHCTBYIONIEE HA CEPACUHHUK JI0 TAKOW BEJIMYMHBI, YTO
€ro CHJIbl BTSITMBAHUSI XBATAET HA TO YTO Obl IPEOAOJIETh CONPOTUBIICHUE MPYKHUHBI,
NEpEMEIIASICh BHYTPh KATYLIKA CEPACYHUK PA3MbBIKAET IOABMKHBIA KOHTAKT
aBTOMAaTUYECKOTO  BBIKJIIOYATeNs, oOecTouMBas  LEMb.  DJIEKTPOMAarHUTHBIN
pacuenuTenb OTKIIIOYAET ANEKTPUUECKYIO LIENb 32 JOJIM CEKYH/IbI.

3almTy DJIEKTPUUECKOM Iemu OT TMeperpy3kd 0O0ecleurnBaeT TEIIOBOM
pacuenuTeNb ABTOMATHYECKOTO BBIKJIFOYATEIIS.

Ileperpy3ka MOET BO3HHUKHYTb npu BKJIFOUEHUU B CETh
AIIEKTPOOOOPYI0BaHMS OOIIEH MOIIHOCTHIO MPEBBIIIAIOIICH TOMYCTUMYIO HArpy3Ky
JUIsl JaHHOW CEeTH, YTO B CBOIO OuY€pelb MOXKET MPUBECTH K IMEPErpeBy MPOBOJOB
Pa3pyLICHUIO U30JISIUU JIEKTPOIPOBOJKH U BOSHUKHOBEHHIO TI0Kapa.

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

[Ipy npoxoXkneHUU MO OUMETAIUIMYECKOM IIJIaCTMHE TOKa MPEBBIIIAIOIIErO
HOMHUHaJIbHBIA TOK AB 1uracTuHa Harpesaercs, py 3TOM OJMH METAJUT PaCLIMPSETCs

OpIcTpee APYroro. DTO MPUBOAUT K HMCKPHUBJICHUIO OMMETAUIMYECKOW TIJIACTHUHBI.
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[Ipy UCKpHBIEHMM OHA BO3JCUCTBYET HA MEXAHU3M PACLEIHTENS], KOTOPBIM
pa3MbIKAET MOJABUKHBIA KOHTAKT.

Bpemst cpabaThiBaHUSI TEIJIOBOTO PpACUENUTENS 3aBUCUT OT BEIUMYHUHBI
MPEBBIIICHNS MPOTEKAIOIIEr0 B I[ENM TOKAa HaJl HOMUHAIBHBIM TOKOM AB.
Uewm OosbIIe 3TO MPEBBILIEHUE, TEM OBICTpPEE CPadOTAET PaCICITUTENb.

Toku ycTaBOK aBTOMATHYECKHX BBIKIIOUATEIECH, CIY)KAIlUX I 3allUThI
OTIEIbHBIX YYaCTKOB CETH, CIIEIyEeT BBIOMPATh MO BO3MOXXHOCTH HAaWMEHBIIMMU
[0 pacyeTHbIM TOKAaM ATHUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM  TOKaM
AJIIEKTPOIIPUEMHUKOB, HO TaK, 4YTOOBI ammaparbl 3allUThl HE OTKJIIOYaJU
AJIEKTPOYCTAHOBKUA TMPU KPATKOBPEMEHHBIX MEperpy3kax (IMyCKOBbIE TOKH, IMUKU
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
aBTOMATUYECKUN BBIKJIIOYATENb CIOCOOEH JUIMTENIbHO paboTaTh 0e€3 aBapUHOIO
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 aBTOMAaTUYECKUN BBIKIOUYATEND;

- IpefeabHas OTKII0Yarollas CloCOOHOCTh aBTOMATHUYECKOTO BBIKITIOYATENS -
MaKCUMAJIbHBIM TOK KOPOTKOTO 3aMbIKaHUsi B AMIeEpax, KOTOpPbIA CHOCOOEH
OTKJIFOYHUTH JaHHBIM AB coxpaHuB Mpu 3TOM CBOIO pabOTOCIOCOOHOCTH. B ciyuae
NPEBBIIIEHNUS TOKOM KOPOTKOTO 3aMbIKaHUS 3HAYEHUS YKa3aHHOW MpeaenbHOi
OTKJIFOYAIOMIEH CIMOCOOHOCTH BO3HHMKAET BEPOSTHOCTHh OIUIABIICHUS TOJBUKHBIX
KOHTAaKTOB AB u ux mpuBapuBaHus ApYyr K IpyTy, T.€. Bhixoga AB u3 ctposi.

- XapaKTepHUCTHKA CpaldaThbIBaHUs - OMNpEAeNsieT Iuana3oH cpabaTbIBaHUS
aJeKTpoMarHuTHOoro pacrenutenss AB. Xapakrtepuctuka cpaOaThIBaHUS WMEET
OykBeHHOe oOOO3HaueHue. JIms 3amuThl  DIEKTPUYECKHX CETEeH JKUJBIX U

OOIIIECTBEHHBIX 3/IaHM yarie Bcero nmpumensitorcest AB ¢ xapakrepuctukamu B, C, D.



o1

Nlorotun

1- HanmeHoBaHue n cepus

2 - HoMnHanbHoe HanpskeHune

3 - Bpema-TokoBas xapaktepucruka

4 - HOMWHanbHasa yacrora

5 - HoMuHanbHas oTKNYaloLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

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.

Tabnuma 1
JInama3zoHpl TOKOB MTHOBEHHOT'O PaCLETUICHUS
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
onHoda3zHoOM ceTH, a Tpex- U YeThipexmnotocHbie AB - B TpexdaszHoii cetu;

- 0 HOMHUHAJIIbHOMY HanpspbkeHuto. HomuHanbHOe Hanpsbkenne AB momkHO
OBITH OOJIBbIIIE WJIM PABHO HOMHUHAIHHOMY 3HAUCHHIO HAIPSIKEHUS 3aIUIAeMON UM
LEIH;

- M0 XapaKTepUCTUKe cpabaTbiBaHUsA. XapaKTepUCTUKY cpadarbiBaHus 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)

yCTpOP'ICTBO 3allITUTHOTO OTKIIIOYCHUA IIH(i)(i)epeHHI/IaHBHOFO TOKa HJIK, KakK

gacTo roBopiT, «Y30» - 3TO KOMMYTAIIMOHHBIM armapar, mpeaHa3HAYCHHBIM IS

341U ThI BHCKTpHHGCKOﬁ LOCIIN OT TOKOB YTCYKMU.

1 — anddepeHumManbHbIH

TpaHcdoOpMaTOp TOKA;
2 — NOPOroOBbIif JICMEHT;
3 — MCIIOJIHUTEJIBHBIHI

MEXaHH3M;

4 — nenb TECTHPOBAHMA]
S5 — CHIIOBBIE€ KOHTAKTHI:
6 —3alMTHBLIN KOHTAKT
LIENH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIil pe3ucTop;
1, 2, N — kinemmsbr Y30.

UR,

Pucynox 3. IIpunnun pabotsr YT

Tok yTedkn — 3TO TOK, NPOXOIAIIMM IO HEXKEIATEIbHBIM, B HOPMAJIBHBIX
YCJOBUSX DKCIUTyaTallMH, IPOBOJSAIINM ITyTSIM.

B HopmanbHOM pexkume padoThl 3JIEKTPOYCTAHOBKH, 3JIEKTPUUYECKUH TOK
MIPOTEKAET Yepe3 IMPOBOAHUKH BHYTPHU HEE, KaK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT Aapyrux TOKONPOBOMSIIMX 3JEMEHTOB KOHCTPYKUMHU (METaJUIMYECKHE KOPIYC,
pama, Kapkac), MPOBOJHHUKHM OTHEJIECHbl HM30JISIUEH, CONPOTHUBIIEHHE KOTOPOH HE

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

Eciu mo xakoii-to npuuuHe (MOBPEXICHHUE, BIAKHOCTb, TOKOIPOBOASAILAS
IbUIb U T.I.) CONPOTUBIECHUE HW3OJSALUUU YMEHBIIWIOCh, Ha KOPIyCE WIH JIPYrUX
TOKOIIPOBOSILIUX 3JIEMEHTAX YCTAHOBKU MOABIsieTcs nmoTeHuan. CaM mo cede Tok
YTEUYKU HE BO3HUKHET, HEOOXOJMMO CO3/1aTh LIEMb, COCAUHSIOUIYIO 3JEKTPUUECKUN
npuOop ¢ MOTEHLMAJIOM Ha KOpPIYyce C 3eMJIeH WM HeHTpasblo. 3/1eCh BO3MOXKHO
HECKOJIbKO BapUaHTOB.

B nepBoMm ciydae, kopmyc 3J€KTPOYCTaHOBKH, HalpuUMep, ObITOBOM TEXHUKH,
KacaeTcsli METAJUIMYECKOTrO MPOBOJIHUKA, MUMEIOLIEr0 KOHTAKT C 3emied. B Touke
KACaHMs 3aMBIKAeTCs 1€Nb, U BO3HUKAET TOK yTE€UKU. ECIM KOHTaKT JOCTATOYHO
HAJEeKHBIM, TO CHJIa TOKa BO3pacTeT A0 Iopora cpabaTbIBaHUS aBTOMAaTHYECKOIO
BBIKJIFOUATeIsl B IMUTKe nuTaHus. [lpum ci1aboM KOHTAaKTe MOXKET BO3HUKHYTH
UCKpPEHUE, JIOKAJbHBIM HArpeB TOYKM KACAHHS, YTO MNPUBOJUT K OIUIABJICHHUIO U
JanbHENIIeMy MOBPEXKICHUIO H30JISILIMK POBOIOB, BOSTOPAHUIO U MOXKAPY.

B npyrom cnydae, KOpImycC 5JIEKTPOYCTAHOBKM HE HMEET KOHTaKTa C
3a3€MJIEHHBIMH IIPEAMETaMU M caM He 3a3emiieH. [Ipyu kacaHuM BHEIIHUX MaHeJen
YEJIOBEKOM, BO3HUKAET HArpy3ka, T.K. TEJIO 4YEJIOBEKAa SBISECTCA IMPOBOJHHUKOM, H
yepe3 HEero MpOTEeKaeT »JJIEKTpUYeCKUi TOK. [lOCKOJNBbKY CONMpOTHUBIIEHHE Teja
YyeJIoBeKa BEJIMKO, CHJIa TOKa HEJOCTaTo4YHa JJIsi cpadaThIBaHUS aBTOMATUYECKOIO
BBIKJIIOUATENSl B IIMTKE MUTAHUS M YEJIOBEK IMOJIyYaeT 3JIEKTPOTpaBMY BIUIOTH IO
JETAIBHOIO UCXO0/1A.

Takum o6pazom, YT oOecneunBaer 3amuTy dYelOBEKa OT MOPAKEHUS
AIEKTPUYECKUM TOKOM U 3aIIUTY OT MOXKapOB.

[Mpunmun npeiicteuss YT crnenyrommii. [lpy HOpMaibHOM pexkume padbOThI

OCnM, Koraa IIOABUKHBIC KOHTAKTHI VI[T 3dMKHYThI, HpHMOﬁ TOK OT q)aSHOI"O
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IIPOBOJA MPOXOAUT uepe3 marHuronposon Y /T, 3ateM yepe3 HarpysKy, B KauecCTBe
KOTOPOM BBICTYNAIOT, MOJKIIOUYEHHBIE 3JEKTPONOTPEOUTENIM W  BO3BpAIAETCA
0oOpaTHO B CETh 110 HYJIEBOMY IPOBOJIHUKY, TakK ke uepe3 Mmaruuronposon Y /T, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMYUHE MPSMOTO TOKA.

[Ipsimoit Tok npoxoad yepe3 marHuronpoBo Y T co3maer B HEM MarHUTHBIN
IOTOK, B CBOIO oOuepeab OOpaTHBIH TOK TaK >X€ CO3JaeT B MarHUTONPOBOJE
MAarHATHBIA ITIOTOK TaKOW JK€ 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, TPU PAaBHBIX 3HAYEHUAX MPSAMOTO M OOpPaTHOrO TOKOB,
YPAaBHOBEIIHMBAIOT JPYT JIPyTd, B PE3yJbTATE YEr0 CyYMMAapHBbI MAarHUTHBIM ITOTOK B
MAarHuTOIPOBOAE PpPABEH HYII0. Tak Kak CyMMapHbli MarHWUTHBIA IIOTOK B
MarHUTONPOBOJIE OTCYTCTBYET (paBeH HYJO), BO BTOPUYHOM OOMOTKE TOK HE
UHAYKTHpYeTCA. [1onBUKHBIE KOHTAKThl 3aMKHYTHI, DJIEKTPUYECKas LEIb BKIIIOYECHA
Y HAXOJIUTCS B HOPMAJIbHOM 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 nmpoBoga He OyAeT BO3BPAILLATHCS B CETh, a MPOXOAS MO HEXKENATEIbHOMY
OpoBOASIIEMY NMyTH Oyner yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIM OyAeT BO3BpalllaThcsi B CETh uepe3 marHutonporoa YT mo HyneBomy
pOBOY, OyAEeT MEHbIIE MPSMOIro TOKA, MOCTYIAIOIIET0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IOTOKAa CTAaHET OOJIbLIe BEIMYHMHBI OOpPaTHOIO
MAarHUTHOIO IIOTOKa, B pe3yibTare 4ero B Marautonposoae YT cymmapHbiin
MarHUTHBIN MOTOK yKe He OyJeT paBeH HYJIIO.

Bo3Hukimmi cyMmMapHbId MarHUTHBIN IMOTOK HHAYKTUPYET JJIEKTPUUECKUN TOK
BO BTOPUYHON OOMOTKE, KOTOpBIM MNPOXOJs 4Yepe3 MarHUTOIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPE/lb, PA3MBIKAET MOJBUKHBIE KOHTAKThHI
OTKJII0Yasl DJIEKTPUYECKYIO LIETIb.

VYCTpoiCTBO 3alMTHOTO OTKIHOYeHHs U depeHInalbHOr0 TOKa HMEET B
obuxoie W JApyrue Ha3BaHUs, Harpumep, AU(QepeHIuaNbHbI BBIKIOYATEND,
aBTOMATUYECKUI BBIKIIOYATENb AUPPEPEHINATBHOIO TOKA, YCTPOUCTBO 3aLIUTHOIO

oTkJItoueHus. Takxke B pa3IHMUHbIX JOKYMEHTaX BCTPEUaloTCs pa3Hble ab0OpeBUaTyphl
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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 npumenatses YT Tumna «Ay», pearupyromuye Kak Ha
MIEPEMEHHbIC, TAK U HA MYJbCUPYIOIIUE TOKH YTeUKH, WK Thna «ACy», pearupyroiiue
TOJIBKO HA MEPEMEHHBIC TOKU YTE€UYKU. VICTOUHHKOM IMYJbCUPYIOLIETO TOKA YTEUKHU
MOTYT SIBIIAITbCSI CTHPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
VICTOYHHMKHU CBETA, IEPCOHAJIbHBIE KOMIIBIOTEPHI U JIP.

- HOMHMHAQJIbHBIA TOK - MaKCUMaJbHBIM TOK mpu kotopoMm YT cnocoGHO
JUIUTEILHO paboTaTh, HE Tepsisi CBOIO paboTocrnocoOHOCTh. CTaHIapTHHIMU,
HamOoJiee 4YacTO HCMOJIb3YEMbIMU 3HAUYEHHUSIMHM HOMHUHaIbHBIX TOKOB YT,
UCIIOJIb3YEMBIX B DJIEKTPOYCTAHOBKAX KUJIBIX M OOIIECTBEHHBIX 37aHUMN SIBISIOTCS:
10, 16, 25, 32, 40, 63A,;

- nmuddepeHuanbHblii TOK — MUHUMAJIBHBIA TOK yTE€YkH, Ipu KoTtopom YT
MPOU3BEACT OTKIIOUEHUE IEKTpUUecKol nenu. JuddepeHnnanibHbii TOK — 3TO 0JHA
13 IIaBHBIX Xapakrtepuctuk Y T;

- HOMHUHQJIBHOE HANPSHKEHUE — HapspKeHue cetu npu koropom YT
CIIOCOOHO JITUTENIBLHO PaboTaTh, HE TEPSSI CBOIO pabOTOCIIOCOOHOCTH;

- poj ToKa (MOCTOSIHHBIN WITH TIEPEMEHHBIH);

- YCJIOBHBI TOK KOPOTKOIO 3aMBbIKAHUS — TOK KOTOPBIA KPaTKOBPEMEHHO
MoxeT Bwiiepxkath YT 10 MoMeHTa Toka HE cpaboTaeT aBTOMATUYECKUM
BBIKJIFOYATENb, YCTAHOBJIEHHBIN JUUIS 3aLUATHI LIENU OT KOPOTKOTO 3aMBIKAHUSI.

Br16op YT npousBoauTCs 10 CIETYIONIIM KPUTEPHSIM:

- 110 HOMHMHAJBbHOMY HANPSKECHUIO U TUITYy ceTH. HoMHHanbHOE HampsKeHue
YIAT nomxHO OBITH O0JBIIE MO0 PABHO HOMUHAIBLHOMY HAIPSHKEHUIO 3alUIIaeMON
uM 1ienu. s ogHodasHoit cetu Tpedyercst ayxmnontocHoe YT, nis tpexdazHoit
CETH — YETBIPEXITOJIOCHOE;

- 1o HoMUHaNIbHOMY TOKY. CornacHo [1YD ucnons3oBanue YT B rpynnoBbix
JUHUSX, HE HUMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 OTOJHUTEIHLHOTO arapara,
o0ecrnieurBaroIIero 3Ty 3alluTy He aomnyckaercs. M3 atoro cineayet, uto niepen YT
JOJDKEH CTOSITh aBTOMATHMYECKUM BBIKIIOYATENb WIM JPYroil anmapar ¢ (QyHKIHeH
3aIIATHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXOAMMO BHIOMPATh HOMUHAIBHBINA TOK

YAT. Ilpu stom HomuHanmbHBIM TOK YJIT momkeH ObITh Oombine MO0 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 WUIH JIPYTOTo anmapara ¢ (GyHKIIMEH 3alIiThl OT CBEPXTOKA);

- 1o  guddepenmmansHoMy  TOKy.  CTaHIApTHBIMH  BEJIMYHMHAMU
muddepentmanbaoro toka YT sBistores: 6, 10, 30, 100, 300, 500mMA. YAT
¢ muddepennmanbHbiM TokoM 100, 300 u 500 MA npuUMEHSIOTCS IS 3aIlUThI
oT moxapoB, ¢ auddepeHmaibHbiMi Tokamu 6, 10, 30 MA - mug 3amuTHI

OT ITOPAKCHUS HCIIOBCKA SJICKTPUUCCKUM TOKOM.

cepusa npoussoanTens

HOMWUHANBHBIN TOK \-/
\ Bl1-63

HanpshkeHue 50 A il
T o308~ 50U cxema

an 30 MA | J NOAKNIOYEHUSR
anddepeHunansHbii /- 0603Ha4eHNs
TOK

Nt

YCNOBHbINA TOK 67" \L‘\Ll{
T™N Y30 ag

KHonka «TECT» TeMnepaTypHbli4 AManasoH
(ctaHpapTHas ot -25 go +40)

1d »
Tun AC E - ANA CUHYCOMAANLHOIO
T nepeMeHHoOro Toka

14 4 Tun A - ANS NYAbCUPYIOLWEro

M NOCTOSIHHOrO TOKa (M ANS CUHYCOMAanb-
e HOro NEepPEeMEeHHOro ToKa)
144 Tun B - ANA NOCTOSHHOrO ToKa (M
NNV ANA CUHYCOMAANBHOMO NEPEeMEHHOro
— TOKa U ANA NYNbCUPYIOWEro NOCTOSH-

HOro TOKa)

Pucynox 5. MapkupoBka YT

[Tpumensiemble Tunel YT ¢GyHKIMOHATBPHO MAOJDKHBI IpelycMaTpUBaTh
BO3MOXKHOCTh MPOBEpPKH WX padorocnocoOHocTH, npoBepka YT (TectupoBanme)

JUTSL JKAJTBIX OOBEKTOB JIOJDKHA MPOBOJUTHCS HE PEXKE OJHOTO pa3a B TPHU MecsIia,
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O 4YeM JOJDKHAa OBITh 3amuCh B HWHCTPYKIUHU M0 SKCIUTyaTalldd MPEANPUSITHS-
WU3TOTOBUTEIIA.

YcranoBka YT, pgedcTByrommx  Ha  OTKIIOYEHHE,  3aIpeIlaeTcs
JJISl DJIEKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOYKET IPUBECTH K OMACHBIM
MOCJEACTBUAM: CO3JaHHUI0 HEMOCPEACTBEHHOW yIpo3bl Uil JKU3HHM  JIIOJACH,
BO3HUKHOBEHUIO B3pPBIBOB, IMOKAPOB U T.II.

JUIsi cCaHUTApHO-TEXHUYECKUX KAOWH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycranaBiauBath YT ¢ HoMuHaIBbHBIM Au(depeHIIuaTbHbIM OTKIIOYAIONUM TOKOM
no 10 MA, ecnm s HUX BBIJEIEHA OTIEIbHAS JIMHUS, B OCTAJIbHBIX CIIy4asX,
HarpuMep, MpU MTPUMEHEHUU OJIHOW JIMHUM NIl CAHUTApPHO-TEXHUYECKON KaOWHBI,
KyXHHU U Kopujopa, cieayer npuMeHsath YT ¢ HomuHansHeIM AuddepeHuaibHbIM
OTKJIFOYAOIIUM TOKOM J10 30 MA.

Jnst ogHokBapTUpHbIX JoMOB YT ¢ HOMuHanbHBIM JuddepeHnanrbHbIM
OTKJIIOYAOIIUM TOKOM 110 30 MA peKOMEeHlyeTcs MpeaycMaTpUBaTh JJIsl TPYIIIOBBIX
JVMHUM, TUTAIOIIMUX IITENCEIbHbIE PO3ETKA BHYTPU JOMa, BKIIOYas I0JIBAJIbI,
BCTPOCHHBIC U TPUCTPOCHHBIC Tapakv, a TaKKe B TPYMNIOBBIX CETSIX, MUTAIOIINX
BaHHbIE KOMHATBI, JylIeBble M cayHbl. [[1s ycTaHaBIMBAaeMbIX CHapyXKu
HITETCENbHBIX PpO3eTOK ycTaHoBka Y/[T ¢ HoOMHHaNbHBIM AuQdepeHIuaIbHbIM
OTKJIFOYAOUIMM TOKOM 110 30 MA oOs3aTenbHa.

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

Kax Buano u3 xonctpykuuu YT (ecnu pedb uaer HE 0 KOMOMHHUPOBAHHOM
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
Neperpy3Kku U KOPOTKOTO 3aMbIKAHHSL.

Taxke HeoOxoauma mepHoaMUYecKas IpoBepka padoTtocmocobHoctn Y/T.
Crangaptamu [/, 8] ycTaHOBIEHO TpeOOBaHWE MO HAJUMYHMIO YCTPOMCTBA MPOBEPKU
paboTOCOCOOHOCTH YAT (KHOTIKH). [IpoBepka paboTOCIIOCOOHOCTH
ocyuiectBisiercsi HaxatueM KHonku «TECT». Ilpu ee wHaxatum B YT

MCKYCCTBEHHO CO3/1a€TCsl TOK YTEYKH, YTO TOJKHO MPUBECTHU K OTKI0YeHno 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 AYTOBBIX pa3psax TOK, OTPAHUYMBAETCS CONPOTHUBICHUEM HArpy3KH, Ha KOTOPBIN
HE pearupyroT aBTOMAaTUYECKHUE BBIKJIIOYATEIM, HO 3a CUET JUIUTEIBHOIO BPEMEHHU
€ro MPOTEKAHUA, MOXKET IIPOUCXOAUTH BOCIUIAMEHEHNE U30JIALIMU IIPOBOJA.

OnHOM W3 TJIaBHBIX MNPUYMH HUCKPEHMs SBISETCS OOJBIIOE IEPEXOAHOE
cornporusnenue (BIIC), B oOuxome Ha3pIBa€MOE TaKXKE «IJIOXUM KOHTAKTOM.
IIpn BIIC Ha mepexone 3JEKTPUYECKOTO TOKAa C OJHOTO NPOBOJHHKA HA APYrou
oOpa3yeTcsi mociiejoBaTelIbHAasl WM NapajulesibHasl 3JEKTpUYecKas Iyra MExXIy
IIPOBOJAAMU WJIM KOHTAKTaAMH.

BIIC wactro BO3HHWKaeT BcieacTBUe AeEKTOB U MOBPEXKIACHUH,
MPOU3OILIEIIINX MPH SKCIUTyaTauuu 0oopynoBanusa. Hanmpumep:

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

- TOBPEKACHUSI U30JISIUU Kabesiel TpbI3yHaMy U IOMAIIHUMHU KUBOTHBIMU,

- U3JI0M KabOesst (TpoBOJia) MPU M3rudax WIM MPU MOCTOSHHBIX MEXaHUYECKUX
BO3JCHCTBUSIX;

- CTapeHue MU30JILMM, MOBPEKIAEHUS OT BO3ICHCTBHUS TEMIEpaTyphl, BIIATH,
JIPYTUX pa3pylarimux (HakTopos;

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

B mnoBpexIEHHON Kuile BO3HHMKAET MaJIbIil 3a30p, MpOOHBaeMbIil padboynum
HaIpsHKEHUEM, TO3TOMY TOK 10 TAKOMY KaOeIto MpoJI0JKAET MPOTeKaTh, U OCTAETCA
OJIM30K K HOMHUHAJIBHOMY 3HAYEHHUIO, a 3HAYMUT, ABTOMATUYECKHM BBIKJIIOYATEINb

Ha HETO He pearupyer.
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Ocnabnentpin MexaHuyeckoe lNepepasnenHbI HenonHoueHHbii
KOMTaKT nospexaeHune xabenn KOHTaKT

AN oA

Hedexr NospexaeHue MexaHuueckoe MNospexaerHue CKpyTKa meap u
xabena PbI3yHaMK nospexaenue WNK Crapexune ANOMUHKUIA
U30NAUMKM W30NAUMK

PI/ICYHOK 6. Bo3mosxHEIE IMPUYIHHBI UCKPCHUS B 3JICKTPOIIPOBOAKE

B 3a3ope BO3HHMKaeT AYroBoW pas3psil, COMPOBONKIAIOIIMICS HHTEHCHUBHBIM
BBIJICJICHUEM TEIUIa, YTO MPUBOJUT K JaNbHEHIIEMY pa3pylICHUIO0 U30JIAUNA Kabess
U €ro BO3rOPAHMUIO.

[Ipy  OGOJBIIOM  TMEPEXOJHOM  COMPOTHBICHUM  BO3HUKACT  IMPOIIECC
IUKINYECKOTO0 O00pa30BaHUs U TallleHUS JJICKTPUUYECKON HOyTH, MPOUCXOIUT
3HAUUTEIBHOE W JUINTEIIbHOE BBIACJICHUE TEIUIOBOW HSHEPruv. BO3HUKAIOT
JUTUTENIbHBIE U YCTOWYWBBIE TEIUIOBBIE PEXKUMBI PAOOTHI AJIEKTPUUYECKUX IIETEH,
BCJICZICTBUE YETrO MPOUCXOAUT pPa3pyIlICHUE HU3OJSAIUMU W 3alUTHBIX O000JIOYEK, a
TaK)Ke MOCJeyIoLIee BO3rOpaHue.

[To mexaHn3My BO3HUKHOBEHHS, PA3IUYaIOT IMOCJIEI0BATEIbHBIM AyroBOM

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

L (nuHuA)

HATPY3KA

N (HeWTpanb)

I
[}
I
PE (3azemneHue) '



60

Pucynox 7. MexaHnu3m BO3HUKHOBEHHSI TyTOBBIX TIPOOOECB
[Tog mnocnegoBaTeNbHBIM JTYTrOBBIM MPOOOEM MOHUMAETCS AIEKTPUUYECKUIN

npo0oil M30JsAMK (UM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpy3ky uenu, 3ammumaemor Y3JIII. IlocnegoBaTenbHblit 1yroBoil mpoOoi
BO3HUKAET, NPEXJIE BCEro, B PE3yJbTaTe IOBPEKJCHHUS MPOBOJA WIH TMOTEPU
KOHTAaKTa B MOCJEJOBATEILHOCTA C Harpy3koi. B aTux ciydasx, BeIMYMHA TOKa
MEHBIIIE, YeM pabdOuYuil TOK, ¥ aBTOMATHYCCKHE BBIKITIOYATENIA WJIA BBIKITIOYATEIN
nuddepeHInanbHOr0 TOKa HE CIIOCOOHBI OMPEIEIUTh HEUCIIPABHOCTh M OTKJIIOUUTH
3AIIMIIAEMYIO LEb.

[TapannenbHbIi AyroBoi MpoOOH - 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMH TPOBOJHMKAMHU, NapaJjIebHO Ienu Harpy3ku. [IpobGoi
COMPOBOXK/IAETCS TIOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CLIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJHUKOB. BennunHa Toka mpH MmapamiedbHOM IPo0O0e OMpenessieTcs MOJHBIM
CONPOTHUBJICHUEM LIeTIH. B 3aBUCMMOCTH OT TOr0, KaKO HOMHHAJIBHBIA TOK HUMEET
aBTOMATHUYECKUN BBIKJIIIOYATEINb, MPOUCXOAUT (WJIM HE MPOUCXOIUT) OTKIIOUCHHUE
uenu. Ilpu 3arpyOneHHOl ycTaBKe TOKa cpalOaTblBaHUA aBTOMATHYECKOIO
BBIKJIFOYATENS] OTKIIOUCHUE IIEMU TPOUCXOUT C 3a/ICPIKKOM.

JlyroBoii mpo06oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEXKTY
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
3alUThl AJEKTPUYECKON CETH, MpEIHA3HAYEHHBbIH, B OTJIIMYHUE OT APYIMX BHUIOB
AIEKTPUUYECKUX 3AlIUT, UCKIIOUUTENBHO JJIs1 MPEAYNPEKICHUS U MPETOTBPALCHUS
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
BO3HUKHOBEHHE  IOKAPOOMACHOTO MCKPEHHMS W  OTKJIIOYWTH  3aIIHIIAEMYIO
DIEKTPUYECKYIO LEMb.

VY3AII ckOHCTpyupoBaHO TakK, YTOOBI OMNPEACIUTH TMOSBIECHUE JTyTOBOTO
(MCKpOBOI0) paspsjia U OpepBaTh KOHTYpP €IIE Mepel TeM, KaK SHEpPrusi B MeCTe
HEHUCIIPABHOCTHU JOCTUTHET 3HAYCHUH, BEAYIINX K BOSHUKHOBEHUIO TOXKapa.

V3II obOecnieunBaeT aBTOMAaTUYECKYI0 JUArHOCTUKY KOHTPOJIUPYEMOM
AIEKTPUYECKOM LENU W TNPU BO3ZHHUKHOBEHWM HCKPEHUs OTKIIOYaeT €€ OT oOIen
MUTAONIEH CETH.

Takum oOpazoM, 1eslb TPUMEHEHUSI 3TUX YCTPOWUCTB — 3TO MPEAYNPEKIACHUE
MI0KapOB, BO3HUKAIONIMX B IMOMEUICHUSX, 3[AHUAX U COOPYNKEHHUSAX IO NPUUYUHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIONIEHCS B BUJIE AYTOBOr0O mpoodos

(uckpeHus).
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bonpmmacTBo  Y3AII  MCmoONb3ylOT CXOXKME NPHUHLUIBI  OOHApYy>KEHUs
M0’KAPOOIMACHOIO HMCKPEHHS] B CETU. YCTPOWCTBO AHAIM3HPYET COBOKYMHOCTH
MapaMeTpOB TOKAa M HAIPSDKECHHSI CETH, XAPAKTEPHBIX MJISI UCKPEHUS: BEIUYUHY,
dbopmy, MOISIPHOCTH, TPOJIOJKUTEILHOCTh M TEMIT CIIEOBAHUS CKAYKOB. DTU CKAUKU
U JaloT uHpopmalmo, oopadaTbiBaeMy0 MOJyJIEM 00paOOTKH CHUTHAJIOB B COCTaBe
VY3II. BennunHa NOJy4EHHOIO CHUTHANA CPABHUBAETCS C 3aJaHHBIM 3HAYEHHUEM 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.

Baxnoit xapakrepuctukon Y3/II, sABmseTcs MOMEXO03alMIIEHHOCTD, T.€.
OTCYTCTBUE HEXKeJaTeNbHbIX (JIOKHBIX) cpabaThiBAaHUW TpPU  BKIIOYEHUH B
3alUIIAEMYIO LIETb Pa3IMYHbIX 3JIEKTPOIPUOOPOB, HAIPUMED, MBLIECOCA, UCTOUYHUKA
IIUTAHUSI C OJJIEKTPOHHOM KOMMYTAllMEW, JABUraTesid KOHIACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJIATOPOB (TUPUCTOPHOIO THUIA) CUJIBI CBETA, (DIYOPECLEHTHBIX U
TaJIOTEHOBBIX JIAMII, @ TaKX€ «HOPMAJIbHO MCKPSIIMX» PYUHBIX SJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JABUTATEJISIMU KOJIJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBIISETCS
JOIYCTUMBIM, HAIPUMEDP JPEJIb.

CTOUT OTMETHTB, YTO OTAEJBHBIE AJIEKTPUUYECKUE YCTPOMCTBA CAMH MOTYT
IeHEpUPOBATh BBICOKOYACTOTHBIE W CPEAHEYACTOTHBIE INOMEXH, KOTOpbIE OYAyT
pacrio3HaBatbesl Y3/III kak wcrouyHuMk wuckpeHus. Hanpumep, THpUCTOpHBIE
perynaropel ¢ (ha3oBbIM yIpaBjieHUEM 0€3 TOMEXOMOABISIONUX (PUIBTPOB;
pa3IuYHbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE IMOMEXH ITOBBILIEHHOTO
YPOBHSI, CYLIECTBEHHO NPEBBIIIAIOIINE HOPMBI HAa nomexosmuccuro. llpn Hammuuu
NEPEYUCIICHHBIX YCTPOWCTB, MPUXOAMUTCA JHUOO OTKa3bIBaThCsl OT MPUMEHEHUs
VY311, yBenuuuBasi puCKU BO3TOpaHUM OT UCKpeHwus, aubo orkirouate 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
JUIMTENIbHO paboTaTh, HE TepsAs CBOK pabOTOCnocoOHOCT,. B ocHOBHOM
BBIITYCKAIOTCSI B MATH MOAU(UKAIUAX, 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 KOPOTKOI'O 3aMBIKaHMS — 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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Pucynox 9. I[Ipumep mapkuposku Y3/I1

Boe16op Y31 npon3BoauTcs O CAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMUHAJIbHOMY HanpspkeHuto. HomunaneHoe Hanpsbkenne Y 3/111 nomkHO
OBITH OOJIBITIE JIMOO PABHO HOMUHAITHLHOMY HAIPSHKEHUIO 3aIIUIIAEMOMN UM TICeTIH;

- 10 HOMHMHaIbHOMY TOKYy. Y3JII He 3amumiaer 3JEKTPUYECKYHO CETh
OT MEepPEerpy3Ku U TOKOB KOPOTKOro 3ambikaHus. lloatomy nepen Y3II momxen
CTOSITh ABTOMATHUYECKUM BBIKIIOYATENIb WM JPYrod ammapar ¢ (PyHKIUEH 3alluThl
OT CBEPXTOKa MO TOKY KOTOPOro HEOOXOAMMO BBIOMpPATh HOMUHAJIBHBIA TOK Y 3/III.
I[Ipu »sroM HoMmHaNbHBIM TOK Y3JII momwken ObITH OonbIlie MO0 paBeH
HOMHHAJIBHOMY TOKY YCTaHOBJIEHHOT'O /IO HETO ammapara 3alluTbl (ABTOMAaTUYECKOTO
BBIKJTIOUATEIS] WUIM JIPYTOTo anmnapara ¢ (GyHKIMEH 3aIIUThl OT CBEPXTOKA).

Taxoxke ipu Be16ope Y3/III cnenyer oOpaTuTh BHUMaHKUE Ha Haluuue QyHKIIUU

MPOBEPKH PabOTOCTIOCOOHOCTH yCcTpoicTBa. HekoTopbie MPOU3BOIUTENHN OCHAILIAIOT
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V311 kHONIKOW MPOBEPKH, OTAEIbHBIE IPOU3BOJUTENH B KOMIUIEKTE C YCTPOMCTBOM
IIOCTABJAKOT CPEICTBO KOHTPOJIA B BHAE ABTOHOMHOW BWJIKM, IO3BOJISIOLICH
UMUTHPOBATh MCKPOBBIE pa3psiibl, U TakuM oOOpa3oM OCYUIECTBIIATH KOHTPOJIb
(YHKIIMOHUPOBAHUS W3JEIUS U ONPEJEICHUE 30HBl €ro JCHCTBUS, YTO SIBIISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAaKHX allllapaTOB.

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

VYceranoBka Y3/III B rpynmoBbIX CETSX MUTAHUS CHCTEM IMPOTHUBOIIOKAPHOMN
3aIUTBl U B 3JIEKTPOYCTAHOBKAX MEIMIIMHCKOTO Ha3HAYCHUSs, MOJIEP KUBAIOIINX
KU3ZHEEATENbHOCTh OOJIbHBIX, HE JOMYCKAeTCsl.

VY3AII saBnsiercs e€mie OJHUM BUJIOM 3allUThl DJICKTPUUECKUX IICTICH.
OnHo He 3aMeHsieT co00M apyrue amnmapathl 3alUThl 1 HE OTMEHSIET HEOOXOAUMOCTH
MPUMEHEHUS B AJIEKTPUUYECKUX LIETSAX aBTOMATUUYECKUX BBIKIIOYATENIECH U YCTPOUCTB
3aIIUTHOTO OTKJII0UeHUS AU PEepeHITnaTIbHOTO TOKA.

VY3AII pexkoMeHayeTcs YCTaHABIMBATH B OTHAEIBHBIX TPYIIIOBBIX JIMHUAX
MUATAHUSI OCBEIICHUSI M IITENCENbHBIX PO3ETOK MOCJE JIPYTrUX amnmnapaToB 3allUThI
(AB, YIT).

VYcranoska Y311 3anpemiaercst B IUHUSIX CUCTEM MPOTUBOIIOKAPHOU 3allIUTHI,
a TaKXe DJICKTPONMPUEMHHUKOB, OTKIIFOYEHUE KOTOPHIX MOXKET MPUBECTH K OIMACHBIM
MOCJEACTBUAM: CO3JAHHUI0 HEMOCPEACTBEHHOW yIpo3bl Uil JKU3HHM  JIFOJAEH,

BO3HUKHOBCHHIO B3PLIBOB, ITOKAPOB 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 BOMPOC 3allUThl  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  HENPEPBIBHBI  KOHTPOJIb  BEJIUYUHBI
HaIpsDKEHUST MUTAIONEH CETH C IeNbl0 O0eCleueHHs] OTKIIOUYCHUSI Harpy3Kud B

ClIy4ac BbIXOJa 3HAYCHUA HAIIPAKCHUA 3a YCTAHOBJICHHBIC ITPUACIIBI.

Pucynox 11. [Ipumepsl yCTpONCTB 3alIMThI OT EPEHANPSKEHUS PA3IMYHBIX
MIPOU3BOAUTENIEN

Hasznauenne VY3I1 3akmiouaercs B 3amuTe  DJIEKTPOOOOPYIAOBAHUS
OT IMEPEenagoB HAIPSHKEHUS CETH KOTOPbIE MOTYT BO3HUKHYTH B CIEACTBUE
pa3nTuYHBIX (PAaKTOPOB TAKUX KaK OOPHIB HYJIS, TTepekoc (a3 u T.1.

Kak mpaBuno, Y3II cocTouT u3 JBYX OCHOBHBIX OJOKOB: M3MEPUTEIBHOTO
Y UCTHIOJIHUTEIBHOTO.

[Ipu nomaue na VY/II HanpsokeHus W3MEPHUTENbHBIM OJOK Ompenenser
ero Beqn4uHy. Eciin M3MEpEeHHOE 3HAUYCHUE HANPSIKEHUS JIEKTPOCETH HE BBIXOIUT

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

Takum o0pazom, Y/II ocymiecTBiasieT HENPEPbIBHBIA KOHTPOJIb HAIPSKEHUS
ANEKTpOceTU. B ciydae CHMXKEHHS HANpSKEHUsS HUXKE YCTAHOBIIEHHOTO IOpora
VI TIOBBILIEHUS BBIIIE YCTAHOBJICHHOTO B HACTPOMKAX MOpOra U3MEPUTEIbHBINA OJIOK
MTHOBEHHO TIOJIa€T CHUTHAJl Ha UCHOJHUTEIbHBIM MeXxaHu3M (pese) KOTOpbId
OTKJIIOYAET DJJEKTPOYCTAHOBKY OT ceTh. [locime BOCCTaHOBIIEHMSI 3HA4YCHUs
HalpsDKEHUs 10 JIOMyCTHUMOrO  3HAYEHMs, H3MEPUTENIbHbIA  OJIOK  4Yepes
YCTAaHOBJIICHHYIO B  HACTPOMKAaxX  BBIAEPKKY BpPEMEHM  MOJAET  CUTHAI
HA UCIOJIHUTEIBHBIN MEXaHU3M, KOTOPBII BHOBB BKIIFOUAET HArpy3Ky.

Cy1iecTByIOT CIIEIYIOIIME TUIIBI PEJIE HANIPSYKEHU:

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

-110 c0CcO0y YCTaHOBKHM: CTallMOHApHbIE U nepeHocHble. [Ipu ycranoske Y311
BO BBOJHOM »3JIEKTPOILIUTKE OOECHEUYMBACTCS 3alllUTa BCEH DJIEKTPOCETH M BCEX
ANEKTPONPUOOPOB, MOJAKIIOYeHHBIX K Hel. [lepenocubie Y3II mpumeHstoTces, Koraa
€ro YyCTaHOBKa B IIHUTKE 3aTpyJHEHa WIM HEO0OXOJUMO O0O0eCIeYuTh O0COObIe
HACTPOMKHU MO HAPSHKEHUIO CETH JIJIsl KOHKPETHOTO 3JIEKTPOOOOPYAOBAHNS.

B Hacrosimiee Bpems CyLIECTBYIOT YCTPOMCTBA 3aIUTHI OT MEPEHANPSKEHUS 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
BBINIOJIHAET (DYHKIIMIO OTPAHUYUTEIISI MOUTHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCIeuynBaeT 3aluTy CeTU
OT KOPOTKOTO 3aMbIKaHUSI U HE MOXET 3aMEHUTh COOON aBTOMATUYECKUI
BBIKJIFOYATEb.

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. CTaHIapTHBIMU, HauOOJIEe PaCIPOCTPAHEHHBIMU 3HAYCHUSAMHU
HoMuHaJIbHOTO ToKa Y3II sBasgrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunaneneiii Tok Y3II onpenensieTcss Mo cyMMapHOMY TOKY Harpy3ku WU
MOIIIHOCTHU BCEX JIEKTPONPUOOPOB, MOJKIIOYAEMBIX B 3aLIUIIAEMYIO CETh.

[TonyuuB paccunTaHHOE 3HaueHHE TOKa, BbIOMpaem Y3II ¢ Ommkammm

OOIBIINM CTaHAAPTHBIM 3HAYCHUECM HOMHWHAJIBHOI'O TOKA.
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HeoOxomumo yuuteiBaTh, yTo Y3II He 3ammMmiaeT 3J€KTPOCETh OT TOKOB
NEpPErpy3ku MW TOKAa KOPOTKOrO 3amblKaHUs, mo3Tomy camo Y3II nommkHO OBITh
3AIMILEHO OT HUX YCTAHOBJICHHBIM IIOCJIEJOBATEIBHO C HHUM aBTOMATHUYECKHM
BbIKIItoUareneM. [loatomy HomMuHanbHbINA TOK Y 3I1 HE0OOX0IMMO NPUHUMATh UCXOS
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 BKIIIOUEHUS — 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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Weparap C W B e
BHEJIIOYeHHUA 4 4 5 5 INOOKJIXOYeHHu A
: 2208 .
HATPY3KH.
i Gl (i A

omaTaguAa pene.
N
.— 7xBr BMY B

BN,
HAPY3KH

Brixmouarers xouTpona
MAKCHMAJILHOTO HAIPAKEHHA.

Tpexpaspagazmit
Brixmouarems xouTpona HHIHKATOP.

MHHHAMAJBHOI'O HAIIPAXKEeHHA.

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

Perynarop samepmin Perynsarop MakemMansHOro
BpeMeHH aBTOMATHIECKOIO 230 HANpPAKeHHA OTKIIOYeHHUA.
BRJIIOYEHHA IIOCJIe ABAPHH. 220

_
5

Peryna'rop MHHHMAaJIBEHOTO
HaOpAXeHHA OTKJIIYeHHA.

Knemyvzr noaxmogenns
Harpy3KH

Pucynok 12. [Ipumep MapKHUpOBKH yCTPOMCTBA 3aIIUTHI OT MEPEHANPSHKEHUS (perie
HaIpsHKEHUS )
KonuyecTBO U crmocoObl HACTPOMKM MOTYT OBITH Pa3JIMYHBI ISl PA3HBIX TUIOB

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

CpaBHeHHE alapaToB 3alllUThl AJICKTPUUYECKOM CETH M0 OTKJIHOYAIOIIeH
CITIOCOOHOCTH

PaccmoTpum pasHuily B paboTe WU BO3MOMKHOCTSX OTKIIFOUEHUS Pa3IMUHbBIX
anmaparoB 3allUThl JJIEKTPUYECKHX Lienell. B HacTosimiee Bpemsi, €CTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAOIINX B
ceOe HECKOJIBKO 3alIUTHBIX (PYHKIIMHA. 3/1€Ch MBI pACCMOTPUM HE KOMOWHUPOBAHHbBIC
anrapathl 3allUThl, BEITIOJIHSIONINE TOJIBKO OHY (QYHKIIHIO.

[IpyunHaMu MOXKapOB OT AJIEKTPOYCTAHOBOK 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 HaAekHble W A(PQGEeKTUBHBIE CPEACTBA  MPEIOTBpAICHUS]  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 YTE€UKH.

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,
IIPOU3BOIMMBIMM Ha JTaIle NPOCKTUPOBAHUS ANEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U [P 3KCIUTyaTanuu. Mcronb3yroTcs TAKUe Mephl, Kak 3a3eMJICHUE, YKIaaKa Kadess
B KOopoOa, YBEIMYEHUE PACCTOSHUA MEXKIY MPOBOJHUKAMH, TPUMEHEHUE
CHELMATIBHBIX COCIUHUTENbHBIX YCTPOUCTB (KIEMMHBIX KOpOOOK M Ap.) U T.A. Jus
3aIIUTBI OT MEPErPy30K MPOU3BOLAT IIPABUIIBHBIA PacyeT JIIEKTPUUYECKUX CETEU
Y Harpy3KH.

Onnako AB u Y/IT uzHauanbHO HE OBLIM NPEAHA3HAYEHBI JIJISl PACIIO3HABAHUS
VCKPEHUSA U OTKIIIOYEHHUs LN B CiIy4ae ero nosAsieHus. VIckpenue He paciio3HaeTcst
AB wmm Y/IT, NOCKOJIBKY IIpU MCKPEHUH HE MPOMCXOAUT HHU YBEIMYEHUE CPEIHErO
3HA4YECHUA TOKA B LIEIIU, HU €r0 yTeuKa Ha 3eMJIIO.

[Ipr mnocienoBaTelbHOM HMCKPEHUM TOJHOE CONPOTHBIIEHUE  ILIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KH U JEPKUAT STOT TOK HUYKE MOPOra OTKIFOUECHUS
AB. CoOTBETCTBEHHO, 3TH CPEJCTBA 3AIIUTHI OT HETAaTHUBHOI'O JEWCTBHSI BBICOKOIO
3HaYeHUs TOKa He cpabarbiBaioT. llpu mapamienbHOM HCKpEeHUH Mexay (as3oi
U HEUTPAJIbHBIM IIPOBOJOM TOK OIPAHUYEH IIOJIHBIM COIPOTUBICHHUEM LENH
u cpabarbiBanue AB u YT 3aBUCUT OT CTENEHU UCKPEHUS, OJTHAKO B MOJHON Mepe
HE rapaHTUpPYETCS.

CoOTBETCTBEHHO, PEIICHHUE 33/1a4d PACIO3HABAHUS MCKPEHUS U oOecreueHus
3alIUTHl OT TOXAapOB, BBI3BAHHBIX HCKPEHUEM, TOJDKHO OOECHeuHBATHCS HOBBIM
TUIIOM YCTPOMCTB, (PYHKIIMOHAJIBHO M TEXHUYECKH OPUEHTHPOBAHHBIMU Ha TaKyIO
3agauy. Takum yctpoiictBom siBisiercst Y 311

VY3AII 3amumaer 3JIEKTPUYECKYIO CEThb OT IMOXKapOOIACHOTO IPOSBICHUS
JyTOBOTO TIPOOOST (MCKPEHMS).

Eme omgaum  QakropoM, KOTOPBI MOXKET TPUBECTH K  TOXKAPY
OT JJIEKTPOYCTAaHOBOK, SBIIAIOTCS KOJICOAHMS HAIpPSDKEHUS DJIEKTPUYECKOM CeTu.
[IprueM, OMacHOCTh MOXKET HECTH KaK MOBBILIEHHOE HAIPSYKEHUE, TaK U MOHMKCHUE
HaIpsKECHUS.

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 HaIpsOKEHUs, KOTOpbIE

MOTYT IPHUBECTH K BBIXOZY U3 CTPOS JJIEKTPOIPUOOPOB U UX BO3TOPAHHUIO.

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

ceTei.

Ta0muma 2

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

ArmapaT 3allIUThI

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 Y 3aTUTY 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 CJITIIKOM TI03/THO 3aluUTy T 3aIIUTY 3aIIUTy
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 eALLIO 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 BUJIHO, 4YTO HW OJHWH H3 allIlapaTOB 3alIUTbl HC 3alIWMIIACT

QJICKTPHUYCCKYIO CETh OT BCEX BO3MOXKHBIX aBaprIHBIX PECIKNMOB. I[J'I}I oOecrneueHus
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MaKCUMaJIbHOW 3alIUThl 3JIEKTPUYECKOM CETH 1eJIeco0Opa3HO HCIIO0Ib30BaTh
anmapaTel  3allUThI, paboTaromme Ha OOHapyXeHHE pa3HbIX MPU3HAKOB
HEUCIIPAaBHOCTH JIEKTPUYECKOM CETH.

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

Takum oOpa3om, eciii paccMOTPeTh BapHaHT HCIIOJIB30BaHUSA BCEX BHUJIIOB
3aIUTHI AJIEKTPUUECKON CETU OTIAEIBHBIMH YCTPONUCTBAMHU (BBINOJHSAIOMIKUMH TOJIBKO
OJHY (PYHKIIMIO), TO HEOOXOIMMO YCTAaHOBHUTH UETHIPE PA3HBIX amrmapaTa 3allUThl:
AB, VAT, Y3111, Y3II.

B Hacrosiniee Bpemsi pacrpocTpaHeHbl KOMOMHUPOBAHHBIE alapaThl 3alUThl,
KOTOpBbIE OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO YycTpoiicTB. Hampumep,
mu(pepeHranbHble aBTOMATHI, KOTOPbIe OOBEAUHSAIOT (DYHKIIMM aBTOMATUYECKOIO
BBIKJIFOUATEISA " YCTPOMCTBA 3aIUATHI auQepeHnaIbHOro TOKA.
KoMOuHupoBaHHBIE YCTpPOWCTBA TMO3BOJISIIOT ONTUMHU3UPOBAaTH U YIPOCTUTH
IIPOEKTUPOBAHUE U MOHTAX JIEKTPUYECKUX IIIUTKOB.

TepmouHaANKATOPBI

OnHon u3 HaubOosee PacpOCTPaHEHHBIX MIPUYUH IT0KapoB
OT DJIEKTPOYCTAHOBOK SIBJIIETCSL IEPErpeB KOHTAKTHBIX COCAWHEHUW U JPYrUX
aneMeHTOB. IlokapoomacHble peXUMbl  BO3HUKAIOT — BCIEACTBUE  OOJBIIOrO
IIEPEXOTHOTO CONPOTHUBIICHMUS, @ TAKIKE IIEPETPY30K.

TepMOMHAMKATOPHBIE MaTepHaibl NPEAHA3HAYEHBI I BHU3YAIBHOTO WIIH
¢dororpauyeckoro KOHTPOJISI M H3MEpPEHUs TeMIlepaTypbl, T.€. pPe3yJbTaThl
WU3MEPEHUN MOYKHO NIPEACTABUTh B BU3YAIN3UPOBAHHOM BHUJIE.

I[Ipy HgOCTMXKEHMM MAaKCUMAIIBHOM TEMIIEpaTypbl TEPMOWHIWKATOPHBIN
MaTepHall pacIuiaBisieTcsl 1 HEOOpaTUMO MEHSIET CBOM LIBET.

TepMonHAUKATOPHI MOXHO HCIOJNB30BaTh KaK JIOKa3aTelIbCTBO (hakTa
JOCTUKEHHUSI  ONPEINEICHHOM MAKCUMAJIBHOW TeMmIepaTypbl, T.K. PE3YJIbTaThbl
U3MEPEHHUS SIBIISIFOTCSI HEOOPATUMBIMHU.

Meron wW3MepeHHs TEMIIEpaTypbl C [OMOLIBIO TEPMOMHIMKATOPHBIX
MaTEepUAJIOB OTJIAYACTCS IPOCTOTOM, 3KOHOMUYHOCTBIO, MajOM TPYHLOEMKOCTHIO,
BO3MOYKHOCTBIO ONEPATUBHOTO TMOJIYYEHHMsS] JOCTAaTOYHO MOJHOW HH(pOpManuu
O TEIJIOBOM PEXUME IEMEHTOB 3JIEKTPOOOOPYAOBAHUS.

TepMOMHAUMKATOPBl HMMEKOT HECKOJIBKO HCIOJHEHUN: TEPMOUHAUKATOPHBIE
HAKJIEMKA U TEPMOVUHIUKATOPHBIE KPACKH.
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KoHTpacTHOCTh 1IBETOBOrO mepexojaa OO0eCreyrBaeT JErKoe pacro3HaBaHHE
ABAPUIHOIO MEPETPEBA.

TepMOMHIUKATOPBI COXPAHSAIOT CBOM IBET M MAapKUPOBKY Ha MNPOTSHKECHUHU
BCET'0 CPOKa CITYXkOBI.

TepMouHIUKATOpHBIE ~ HAKJIEHKM  TPENCTABISAIOT  COOOM  MOMJIONKKY
Ha CAMOKJICSIIEHCS OCHOBE C HAHECEHHBIM TEPMOUHIMKATOPHBIM ITOKPBITHEM.
MartepuanioM MOMJIOKKA MOTYT ObITh Oymara, ¢oyibra WUid TMOJMMEpHas IUICHKA.
Jnsa nmpenoxpaHeHuss TEPMOMHAMKATOPHOTO MOKPBITHUS OT BHEIIHHMX BO3JCHCTBUU
IIOBEPXHOCTH MU3EMs OKPHIBAIOT 3AUTHON TIIEHKOM.

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

TepMouHIUKATOPHBIE HAKJIEHKH MOTYT OBITh Pa3IMYHOTO pasMepa u (HOpMBI,
B 3aBUCHUMOCTH OT 3aJ]ladll UMETh Pa3HbId MOpPOT cpabaThiBaHMs, UMETh HECKOJIBKO
TEPMOYYBCTBUTEIHLHBIX METOK C Pa3HbIM MPEAEIOM CpadaThIBAHUSI.

TepMouHIUKATOPHBIE HAKIEHKH MOTYT OBITh OJTHOMO3UIIMOHHBIMHU, T.€. UMEIOT
OJIHY HWHJHWKAIMOHHYIO METKY M MHOTOMNO3WIIMOHHBIMA — HUMEIOIIAE HECKOIBKO

HHAWKAIIXMOHHBIX MCTOK, HACTPOCHHBIX HA PAa3HBIC TCMIICPATYPHI.
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Pucynox 13. [Ipumepsl TEpPMOMHIUKATOPHBIX HAKIIEEK PA3JIMYHBIX TPOU3BOAUTENIEH

[IpumeHeHne OIHONMO3ULIMOHHBIX TEPMOMHIUKATOPHBIX HAKIIEEK MO3BOJISIET
KOHTPOJUPOBATh MAKCUMAJILHYIO TEMIIEPATYPy Ha dJIEMEHTE AJICKTPOOOOPYT0BAHUS.

[IpumeHeHne MHOTOMO3UIIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK MO3BOJISIET
ONpENEIATh TEMIIEPATYPY AIEMEHTA AIEKTPOOOOPYIOBAHUS Kak
cpenHeapuGMeTHIeCKoe MEXIy TOCIETHEN METKOM, N3MEHUBIIIEH IBET, U IEPBOU —

HE U3MEHUBIIIEN.
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TepMOUHIMKATOPHBIE KPAacKd, B OTIMYME OT TEPMOMHIUKATOPHBIX HAKIIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTHM WM D3JIEMEHTHl 3JEKTPOOOOpPYAOBaHMUS,
HEJOCTYIIHbIE  JUIsI YCTAHOBKM  TEPMOMHIMKATOPHBIX  HAKIIEEK, HaIlpuMmep,
OpU  CIOXKHOM KOHQUTYpallMh WJIM OTPAaHUYEHHOM MPOCTPAHCTBE BHYTPU
ANEKTPUYECKUX  IMUTKOB. Kpacku  MOXXHO  HAHECTH Ha  IOBEPXHOCTh
KOHTPOJIMPYEMOI'O 3JIeMEHTa 00Jiee€ TOHKUM CIIOEM, B PE3YyJbTaTe YEro BO3PACTAET

CKOPOCTb CpabaThIBaHUS.

Pucynok 14. [Ipumep UCTIOTHEHUS! TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUIUKATOPBI TPUMEHSIOTCS JJIS  KOHTPOJISI TEIUIOBOTO — peXuMa
AJIEMEHTOB JJIEKTPOYCTAaHOBOK.

TepMOUHIUKATOPBI MPUMEHSIOTCSA JUIsi  OOHApYKEHHSI M PETUCTpaIluu
MIEPETPEBOB 3JIEMEHTOB AJIEKTPOOOOPYIOBAHUS WM DJICKTPONPOBOAKH, B TIEPBYIO
odepeib, BOJIM3H JIEKTPUUSCKUX KOHTAKTOB, KOHTAKTHBIX COCTMHEHUM.

TepMonHIUKATOPBI HE TPEOYIOT CIIEUATIEHOTO TEXHUYECKOTO OOCTYKUBAHMUS.

3amure TOMNEKAT AJEMEHTHI  AJIEKTPOOOOPYAOBAaHMS, JUIsi  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JTOKYMEHTAMHU yCTAHOBJICHBI HAMOOJBIINE JOMYCTUMBIC
TEMIEPAaTypbl HarpeBa, a TaKXKe OJIIEMEHTHI JJIEKTPOOOOPYIOBaHMS, TEPETPEB
KOTOPBIX MOKET MPUBECTH K aBAPUU WA BO3TOPAHUIO (HE3aBUCHMO OT HAJTUYUS

TpeOOBaHUI1 HOPMATUBHBIX TOKYMEHTOB).
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TepMOI/IHI[I/IKaTOpBI HaHOCAT Ha OJICMCHTEI 3JI€KTp006OPYIIOBaHPIH,

IMOICKAIMKUEC KOHTPOJIIO TCIINIOBOT'O COCTOSAHUA.

Pucynox 15. [Ipumep ucnoap30BaHMs] TEPMOMHANKATOPHBIX HAKJIEEK JJIsI KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COEINHEHUIN

[Topor cpabaTbiBaHHs TEPMOMHIUKATOPOB BIOMPAETCS UCXOAS U3 TpeOOBaHUM
HOPMATHUBHO  TEXHUYECKOM  JIOKYMEHTAalUW JJIi  KOHKPETHOrO  DJIEMEHTa
AIIEKTPOOOOPYIOBaHUS, TEXHUYECKUX XaApaKTEPUCTUK U  PEXKHUMOB  padOThI
AIEKTPOOOOPYTOBAHUS.

Tak Kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU HM3ECIHSIMM,
MOCJIE PETruCTpaluyd HMHU IeperpeBa cpaboTaBUIME TEPMOMHAMKATOPHI MOJJIEKAT
3aMEHE Ha HOBBIE.

Heo0OxoaumMo KOHTpPOJIMPOBATH CPOK HCMOJIb30BAaHUS TEPMOMHAUKATOPOB.
[Tpu ucTeyeHnn cpoka HCIOJIB30BAHMS, TEPMOMHAMKATOPHl HEOOXOIUMO 3aMEHUTH
Ha HoBblIe. [locne 3aMeHBbI clienaTh OTMETKY B KypHAJIE.

TepMouHIUKATOPHI SBJISIFOTCS HEBOCCTaHABIIMBAEMbIMHU U
HEPEMOHTONPUTOAHBIMK  H3AenusiMu  (mokpbiTusiMu).  [lpu  cpabarbiBaHuuU
TEPMOUHANKATOPA, €r0 CIEAYET YAATUTh U 3aMEHUTh HAa HOBOE U3/eue (MIOKPBITHE).
OxpammBaHre TEPMOUHIUKATOPHBIX METOK B pPE3YyJIbTaTE BO3AECUCTBUS TEMIEPATYPHI

HEOoOpaTUMo.

TepMocucrembl
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TepmocucTeMsl NMpeIHa3HAYEHBI JJIsl PAHHETO aBTOMAaTUYECKOT0 OOHAPYKEHUS
MOKapOOIAaCHbIX CUTYyallui, BO3HHUKAIONIMX BCIEICTBUE TMEperpeBa >JIEMEHTOB
ANEKTPOYCTAHOBOK: KOHTAKTHBIX COEJUHEHUH, MTPOBOJIOB, Kabeneu (B T.4. KOHIIEBOM
apMaTypbl) M IIMH, JJIEKTPUUYECKUX amnmnapaTroB, BBOJHBIX pacIpeaesITeIbHbIX
mKadoB, IMUTOB € BJIEKTPOOOOPYAOBAHHEM, HMHOTO  BIIEKTPOOOOPYIOBAHUS
U WX DJEMEHTOB, TJI€ BO3MOXXHO TMPEBBIIICHUE TEMIIEPATyphl 000PYIO0BAHUS
B HEIITATHOM pPEXUME paOOThI UITU TIPH MOSBICHNUN JeheKTa.

CucTeMbl OCYHIECTBISIFOT HEMPEPBIBHBIA KOHTPOJb TEMIEPATypbl HAarpeBa ¢
CUTHAJIM3AIMEN O MPEBBIIICHUN YCTAaHOBJICHHBIX MTOPOTOB U Niepenaueit nupopmauu
Ha MYyJIbT HEHTPATU30BAHHOTO HAOIIOICHHUS], TJI€ OCYIIECTBIISIETCS] IPUEM TPEBOMKHBIX
M3BEIIEHUM 00 OOHAPYXKEHHBIX MEperpeBax ¢ JaTYUKOB, OTOOpaKeHUE (MHIUKALIMS)
COCTOSIHUS U PETUCTPAIUsI COOBITUH.

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

BO3TOPAHUIO.

Pucynox 16. [Ipumep cuctemsl, cocTosiEH U3 TEPMOAKTUBUPYEMOU
ra3oBbIICIIAIONICH HAKICHKU U CHEIMATM3UPOBAHHOIO Ta30BOI0 JAaTYMKA

B kauecTBe yCTpOWCTB OOHApy>KE€HHUs MPEBBILICHUS TEMIIEPATYypPbl B Pa3HBIX
CHUCTEMAaX MOTYT BBICTYIIaTh Pa3jIMYHbIE NaT4YMKU. Hamprumep, TepMOAaKTUBUpPYyEMBbIE
ra3oBBIICIAIONIME HAKJICHMKH, NPU HArpeBaHWM KOTOPBIX [0 ONPEACICHHOU
TEMIIEPATYPBI BBIACISIETCS CUTHAJIBHBIM Ia3, YJIABIMBAEMbIM CIELUAIN3UPOBAHHBIM

ra3oBbIM AJAaTYUMKOM, ICPECAAOIHUM CHUTHAJI O IEPETrpEeBC HAa KOHTPOJILHO-IIPHUEMHOC
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YCTPOMCTBO; OECKOHTaKTHbIE WH(pPaKpacHbIE NaTYMKH, ITaTYUKU TEMIEpaTyphl,
yCTaHaBIMBAaECMblE HEIOCPEACTBEHHO Ha KOHTPOJIMPYEMBIN 3JIEMEHT

AIEKTPOOOOPYIOBAHUS.

(o]
- g - CMELMANM3UPOBAHHbI KOHTPOJIbHO-MPUEMHOE
% TA30BbIV JATUMK YCTPOUCTBO

1. ObepHwTe HaKNenKN BOKPYr KOHTaKTOB
1 YCTAHOBWTE ra30Bbl AaTUMK

!.m»,- !m-e $

70°C 100°C
3. BaBapwuiHON cuTyaumu Haknelnka sbigenaet
2. Tlpu HarpeBaHUM NHAVKATOPHbIE CUrHaNbHbIN a3, KOTOPbIN GUKCMpyeTca
MEeTKU Heo6pammo N3MEHAKT uBeT AaTynKkom
Iar 1 Iar 2 Illar 3
["azorenepupyromniye IIpu narpeBanuu Bbiue 50 B aBapuiiHOM cuTyauumu, Korja
HakJeilku, pazMenieHHble Ha — 90°C  uHAMKATOpHBIE TeMIepaTypa IOAHMMAETCS  BBILIE
CHJIOBBIX  KOHTAaKTaX, a METKH HeoOpatumo 100°C, HaKJIelKka BBIACTISICT
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 TEPMOAKTUBUPYEMOM ra30BbIACISIONICH HAKIICKH
U CIIEHHAIM3UPOBAHHOIO ra30BOr0 AaTYHKa

Kpome Toro, TepMocrcTeMbl MOKHO HUCIIOIb30BaTh KaK CHCTEMbI MOHUTOPHHTA
TIOYKApHOW 0E30MacCHOCTH JIEKTPOYCTAHOBOK, 32 CUET paHHET0 OOHAPYKECHUS TOUYEK
Ype3MEpHOT0 HarpeBa, 3aJI0JIr0 J0 Hadajla TEPMUYCCKOW JECTPYKIMH HW3OJISIAN

B MCCTaxX 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
JaTYMKA TEMIIEpaTyphI

TenJ10BU3MOHHAN JUATHOCTHKA

B ocHOBe TCMIOBHU3MOHHOM JUArHOCTUKHM JICKUT TEIUIOBOM  METO/I
HEpa3pyIamero KOHTPOJsSA, T.€. TEIUIOBU3MOHHBIC OOCIEAOBAaHHUS C IIEJBIO
BBISIBJICHUS ~ TIO’KApOOTACHBIX Y4YacTKOB M Y3JIOB B DJIEKTPOOOOPYTOBAHUU
Y 3JIEKTPOIPOBOIKE.

B kauecTBe TEXHHWYECKOrO CpEICTBA TEIJIOBU3MOHHOW  JTMArHOCTUKH
MIPUMEHSAETCS TEIIOBU30p. TENnI0BU30p — 3TO ONTUKO-3JICKTPOHHBIA H3MEPUTEIbHbBIN
npudop, pabdoTtarouuii B ”HPPaKpacHO 00J1aCTH JIEKTPOMAarHUTHOTO 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 UHYIO CTOPOHY CBUIETEIbCTBYET
0 KaKOW-TO HEOJHOPOJIHOCTH, nedekte. TennoBu3op Kak BHIEOKaMEpa OXBAThIBACT
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
AIEKTPOOOOPYI0BaHUS U MOJATOTOBKM padodero Mecta. OnHako, 1y 60jiee 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 wmertom oOTJIMYaeTCs TMPOCTOTOM JTOKYMEHTUPOBaHUS JehEKTOB
U BO3MOXHOCTBIO OIpeeneHuss JAePeKTOB Ha paHHEW CTaJiud Pa3BUTHS.
OH MO3BOJISIET € JIOCTATOYHOM CTENEHbIO TOYHOCTH JUATHOCTUPOBATH COCTOSIHHE
HE TOJIbKO OTKPBITBHIX 3JIEMEHTOB 3JIEKTPOOOOPYIOBAHMS, TaKMX KaK KOHTAKTHBIC
COEIMHEHUS B DJICKTPUYECKUX IIUTKAX U BBOJHBIX IIUTAX, HO U COCTOSIHUE PO3ETOK
U BBIKJIIOUYATENEH, KOTOPhIE 3aKPBITHI KOPITyCaMU, a TAKXKE ANEKTPUUECKUX MPOBOJIOK,
BBITIOJITHEHHBIX PA3JIMYHBIMH CTIOCOOaMMU.
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Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COSTMHEHHM C TeMIIepaTypHOM
HIKAJI0H

CyTh TEMJIOBM3UMOHHON JMAarHOCTUKHU 3aKIIOYaeTcsi B  OECKOHTAaKTHOM
pEeruCTpalliid TEMIIEPATypHOTO TIOJIA Ha TOBEPXHOCTH OOBEKTa H3MEPUTEITHHOM
anmnaparypou, IOCTPOCHUM M aHAIW3€ TEPMOTPaMM C HCIOJdb30BaHMeM OBM
JUIsl OOHapyXeHus W Kiaccudukanuu AePeKToB W NpUHATHS pemieHus. Hamuudwue
nedexrta mpu TaKoOW JUAarHOCTUKE XapaKTepU3yeTCsl aHOMAaIbHBIM TOBBIIICHHUEM
TeMnepaTypsl B 1e()eKTHON 30HE M0 CPABHEHUIO C UCTIPABHBIMU 00JIACTSIMHU.

YcnoBuss W TOpPANOK  NPOBEACHUS  TEIUIOBU3WMOHHOM  JUArHOCTUKHU
AKCILTYaTHPYEMOTO  DJIEKTPOOOOPYJOBAaHUS JKWJIBIX W OOIIECTBEHHBIX 3/IaHUMN
YCTAHABJIIMBAIOT  METOJMYECKHE  pekoMeHmaruu  [6]. OHum  HampaBlICHBI
Ha MNpOPUIAKTUKY TMOXKApPHOM OE30MaCHOCTU BJEKTPOOOOPYAOBAHUS  KUJIBIX
U OONICCTBEHHBIX 3JaHUN U MO3BOJSIOT KOHTPOJMPOBATH U OIEHUBATh COCTOSIHUE
MOKapHON O€30MacHOCTH BJEMEHTOB DJJIEKTPOOOOPYIOBaHUS, KOTOpPHIE paHEE HE
MOTJI OBITH OOCJIEOBaHbI, TAKMX KaK: PO3ETKH, BHIKIIOUATEIH U DJIEKTPUUYECKUE
MPOBOJIKM BBITIOJTHEHHBIX PA3JIMYHBIMUA CIIOCOOAMHU, YTO SIBJISIETCS AaKTyaJbHBIM
MOMEHTOM B  00jlacTh  oOecnedyeHus: TMOKApHOH  O€30MacHOCTH  KHIIBIX

1 OOIIECTBEHHBIX 3IaHUM.
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[T=277°C]

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 ICTIOJIb30BaTh APYTUe METOAMKA TEIJIOBU3MOHHON THarHOCTHKH,
ecnu o0JacTh WX MPUMEHEHHS COOTBETCTBYET 00JIACTH MPUMEHEHMS] HACTOSIIMX
METOIMYECKUX PEKOMEHIALIUM.

B kadecTtBe KpuUTEpHEB OIICGHKH ITOKApHOW OE30MMaCHOCTH SJIEKTPUUCCKUX
U3JICTUH  MOXKET OBITh TPHUHATO 3HAYCHHE TEMIIEpaTyphl WM TPEBBIMICHUS
TEeMITepaTyphl, YCTAHOBJICHHOE B CTaHJapTax Ha KOHKpeTHoe m3aenue. Kpome Toro,
KPUTEPUH OILIEHKH TIOKapHOW O€30MacCHOCTH TP TEIIOBU3MOHHOW JTUATHOCTUKE
NPUBECHBI B METOIUUCCKUX peKoMeHaanusx [6].

JlmarHocTrKa SJIEKTPOOOOPYIOBAHUS TEIUIOBBIM METOJIOM HEpas3pyIIaroIIeTo
KOHTPOJIS (TETUIOBU3MOHHAS THATHOCTHKA) JOJKHA TIPOBOAUTRLCS OpUTaoi 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

TETUIOBOW METOJI HEpa3pyIIaroIIero KOHTPOJIS.
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