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BBenenue

Honss 4wucima mnoxapoB, mnpousomenmux B Poccuiickon ~ ®Denepannu
OT DJIEKTPUYECKUX U3ACIIUNA U YCTPOUCTB B 3/IaHUSIX U COOPY>KEHHUSX, OT 00IIIEero Ynciia
MOXKapOB B 3JIaHUSIX U COOPYKEHUSIX  OCTaeTcsi CTaOMJIbHO  BBICOKOM
u coctasisieT bonee 34 %.

Haubosbiee yuciio moxapoB OT 3JIEKTPOOOOPYAOBaAHUS €KETOAHO MPOUCKXOTUT
Ha O0OBEKTaX JKWJIOro cekropa. MXx mons cocraBiser mopsiaka 74 % ot oOmiero
KOJIMYECTBA I0KAPOB 10 AIEKTPOTEXHUYECKUM ITPUUHHAM.

OcHOBHass 4acTb MOTMOIIMX JIIOJEH Ha MoXapax OT 3JIEKTPOOOOpYAOBAHHUSA
NPUXOJIUTCS Ha TOXAphl B 3/JaHUAX U COOPYKEHHUSAX KHIOTO cekropa — 94,8%
OT 00IIero yucia NOrHOIIMX Ha MOXapaxX, BO3HUKIIMX IO AJIEKTPOTEXHUYECKUM
IPUYHHAM.

Cpenu BUOB OOBEKTOB JKHJIOTO CEKTOpa HAMOOJIbLIEE KOJIMYECTBO MOKapOB
OT DJIEKTPOU3JAEIUNA M YCTPOWCTB €XErOJHO IIPOUCXOJHWT B OJHOKBAapTUPHBIX
U MHOTOKBAapTHPHBIX JKWIBIX J0OMax u cocTtaBiasier okono 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHuaX W COOpYKEHMSIX OOLIECTBEHHOIO Ha3HAYEHUsl JOJs I0XKapoB
OT 3JIEeKTpooOopynoBaHusl cocraBuia Oonee 52 % or oOuiero umcia MOXapoB
Ha TaHHBIX 00BEKTAaX.

Jonga uymcna mnoruOmmx JrOJed Ha TMoxapax oOT 3JIEKTPOoOOOpYyIOBaHUS
B 00IIECTBEHHBIX 3AaHMAX cocTaBmiia 19,0 % oT oO1iero uynciaa norudumx Ha noxapax
Ha JAHHBIX O0BEKTAX.

Pacripenenenust  3HaueHud  mOKaszaTeleld  OOCTAHOBKM € TOXapamH,
npousomeamnumMu B Poccuiickoit @enepanuu B nepuon 2016-2021 rogos B xKuiaom
CEKTOpPE M 3[IaHUSAX U COOPYKEHHUSX OONIECTBEHHOTO HAa3HAYEHMS, MCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISUIOCH  AJIEKTPOOOOpYJAOBaHUE, IO CyOBEKTaMm

Poccuiickoit @eneparuu npeacTaBieHbl B Tadaumax 1 u 2.



Tadoauna 1
PacnpenesieHue 3HaYeHn noKa3areseid 00CTAHOBKH € MOKapaMu,

npousomeqmumMu B Poccuiickoii @enepanun B nepuox 2016-2021 roxos

3JIEKTPO0OOpya0BaHMe, N0 cyobekTaMm Poccuiickoii @enepaunu

B JKHJIOM CEKTOpP€, HCTOYHUKOM BOSHUKHOBCHUA KOTOPLIX ABJIAJIOCH

KoJa-Bo Toas Moru6.mo Toas
PeiiTunr Cy0bexT PO 10KapoB, g Y > | PediTHHT Cy0bexkT PO JII01eH, g Y i
el 0 YeJl. 0
1 MockoBckast 001acTb 16 861 7,63 1 MockoBckast 00:1acTb 740 6,71
2 Pecrry6nmka 8304 3,75 2 CaepamoBckas 17 3,78
Barikoproctan obsacth
3 YensGunckas obnacts | 6728 | 3,04 3 Pecnybauia 382 3,46
Bamkoproctan
4 Upkytckas 001acTb 6 599 2,98 4 Upkytckas o01acTh 358 3,25
5 JlenuHrpazackas 6 456 2,92 5 Jlenunrpanckas 342 3,10
o0nactpb o0J1acTh
6 r. Mocksa 6 047 2,73 6 Kpacrospckuit xpait 342 3,10
7 KpacHosipckuit kpait 6 017 2,72 7 Hosocubupckas 297 2,69
obJiacTh
8 KpacHozapekuit kpait 5905 2,67 8 Huxeroponckas 275 2,49
001aCTh
9 CBepauioBCkas 5696 | 2,57 9 Yens6unckas obmacts | 272 2,47
001acTh
10 Camapckast 00J1acTh 5573 2,52 10 PocroBckas ob6nacThb 256 2,32
Pecrry6nuka . .
11 Tarapcran 5400 2,44 11 Kpacronmapckwuii kpaii 244 2,21
12 Hosocubnpeicas 5301 | 240 | 12 | Tromenckasomcts | 233 | 2,11
o0nactpb
13 [Ipumopckuii kpait 5164 2,33 13 [epmckuit kpait 232 2,10
14 Kemepogckas o061acthb 4945 223 14 Kemeposckas o61acThb 230 2,09
- Kysbacc - Kysbacc
15 Hwxeroponckas 4823 | 218 15 Camapexas o6acTh 221 | 2,00
o0nactpb
16 Arraiickuit kpait 4587 2,07 16 Pecriybuica 214 1,94
Tarapcran
17 PocroBckas o6nacthb 4329 1,96 17 CaparoBckast 00J1acTh 204 1,85
18 XabapoBckuit kpaii 3998 1,81 18 XabapoBckuit kpaii 200 1,81
Cpennee no
19 CapatoBckas 0051acTh 3864 1,75 cyobeKTam 195,8
Ypaabckoro @O
20 Boponexckas o6macth 3819 1,73 19 TBepckast 001acTh 191 1,73
21 Tepmcxit kpait 3750 | 1,69 20 Bosrorpanckaz 185 | 168
001acTh
22 Bosrorpaacias 3706 | 167 21 Tiprmopciuii kpai 182 | 165
o0nactp
Cpennee no
23 Opeubyprexas 3653 | 1,65 cyGneiram 179,5
obnactb
HpuBosxkckoro @O
Cpennee no
cy0ObeKkTam 3632,3 22 Anraiickuil kpaii 173 1,57

Ypaiasckoro O




Koa-Bo Toas Iorudmao Toas
PeiiTunr Cyobekt P® M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
el 0 YeJl. 0
24 r. Cankr-IletepOypr 3623 1,64 23 Kuposckas o6macts 173 1,57
Cpennee no
25 TromeHckas o0sacTh 3459 1,56 cyobekTam 172,3
Cuoupckoro ®O
Cpennee no Boponexckas
cyobeKkTam 34246 24 E6J‘IaCTL 168 1,52
Cubdupckoro @O
Cpenanee no
cyGBeKTam 3397,2 25 Opi‘éiﬁ‘;ﬁm" 161 1,46
Ipusoskeckoro PO
26 Omckas 061acThb 3130 1,41 26 Owmckas 001acThb 156 1,41
p7 | XammrMancuiicknit | 30,0 | g35 | o7 r. Mockea 151 | 1,37
aBT. OKpyT - Orpa
Cpennee no Ymyprckas
cyobeKkTam 2 898,7 28 P:cny%nHKa 145 1,32
HenTpaabHoro ®O Y
28 Braanvrperas 2687 | 121 29 Mensenckas obmacts | 142 | 1,29
o0nactp
Cpennee no
cyﬁhechan 2504.9 30 Bnanumupckas 142 1,29
Poccuiickoii obJacth
Deepanuu
Cpennee no
29 TBepckas o0macTb 2418 1,09 cyobekTam 138,4
HenTpansuoro O
Cpennee no
cyobexram FOkHOTO 2282,1 31 Kypranckast o01acth 130 1,18
[0]0)
30 Crasponionsckuit kpait | 2 194 0,99 32 ApXaHIeILCKast 130 1,18
001aCTh
31 Kypranckas o0xactb 2128 0,96 33 Bosoroackas o6inacts 130 1,18
Cpennee no
32 WBanoBckast 06nacth 2126 0,96 cyﬁLeF rav 129,4
Poccuiickoi
Denepauun
33 Tensenckas o6macTs 2075 0,94 34 Hosroponcias 129 1,17
obJlacth
34 KupoBckas 00macth 2 057 0,93 35 TamGoBcKas 001acThb 127 1,15
35 | Viesmockasobmacts | 2046 | 092 | 36 Pecrtybuia Caxa 122 | 111
(Sxytus)
36 Y AMypTCKas 2012 0,91 37 3abaiikanbekuii kpait 121 1,10
PecnyOinka
37 3abalikanbCKUi Kpai 2 006 0,91 38 PecniyOmmka Bypstus 121 1,10
Cpennee nmo UYyBamckas
cyonextam CeBepo- 1922,6 39 PecniyOiuka - 119 1,08
3anaanoro @O Uysamms
38 TamOoBcKast 06acTh 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecrtybmuia Caxa 1882 | 085 | 41 | VmssnosckasoGmacts | 114 | 1,03
(Axytus)
40 JIuneukas 061acTh 1807 0,82 42 Kanyxckas 001acTh 112 1,02




Koa-Bo Toas Iorudmao Toas
PeiiTunr Cyobekt PD M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
el 0 YeJl. 0
Cpennee no
41 Tyneckast obnacts 1801 0,81 cyobexram FO:xHoro 110,8
[0]0)
42 Amypckas 00651acTb 1754 0,79 43 Psasanckas obmacts 110 1,00
Cpennee no
43 Bpsiackas obnacTb 1736 0,78 cyobextam CeBepo- 101,1
3anagnoro ®O
Cpenanee no
cyoneKTam 17349 44 Tymbckas 06IACTS 100 | 091
JlanbHEeBOCTOYHOTO
[0]0)
44 | Bemropoxckas obmacts | 1730 0,78 45 AcTpaxancias 100 0,91
00J1aCTh
Cpennee no
45 ApxaHrenbckas 1714 0,77 cy0ObekTam 86.9
00JacTh JlaJbHEBOCTOYHOT0
[0]0)
46 Pecrry6immka Kpeim 1714 0,77 46 JIumnenkas o0acThb 86 0,78
47 Pecniyonmuka Bypstus 1702 0,77 47 Amypckast 0051acTp 85 0,77
48 | Mypmanckas oonacts | 1668 | 075 | 48 Xantei-Mancuiickuii 82 0,74
aBT. OKpyT - lOrpa
49 Bonoroxckas o6macts | 1664 | 0,75 49 bearopoacias 81 0,73
00J1aCTh
Hysamcias CTaBpOIOILCKHI
50 Pecmry6nmka - 1636 0,74 50 pK aif 80 0,73
Uysamus P
51 Psazanckas o6nacts 1519 0,69 51 Kypckas obmacts 80 0,73
52 SIpocnaBckast 00JacTh 1491 0,67 52 Pecnyomxa 79 0,72
MopnoBust
53 Kanyxckast 006macts 1472 0,67 53 WBanoBckasg o0nacts 78 0,71
54 Actpaxancias 1468 | 066 | 54 BpsiHcKas o6acTs 77 0,70
00J1aCTh
55 Kypckas obnacts 1435 0,65 55 Pecny6inka Kpsim 77 0,70
56 Tomckas 00s1acThb 1422 0,64 56 Pecny6sinka Komu 74 0,67
57 Hosropozckas 1414 0,64 57 OpiioBeKast 061acTb 72 0,65
0051aCTh
58 PecrryGouica 1362 | 062 | 58 | Pecny6mixaKapenus | 70 0,63
MopnoBust
59 PecniyOnmka Jlarecran 1330 0,60 59 TIckoBckast 00acTh 69 0,63
60 Pecny6mmka Kapenus 1307 0,59 60 Spocnasckast o6nacTb 69 0,63
61 CMmoneHckas 001acThb 1305 0,59 61 Tomckas o0acTb 67 0,61
62 Pecnybnnka Xakacust 1226 0,55 62 CMoneHckas 001acThb 63 0,57
63 IIckoBckast 00acThb 1204 0,54 63 PecnyOnuka Xakacus 60 0,54
64 PecnyGmka Kown 1149 | 052 64 PeCHYGHg‘J‘Ia Mapuii 52 0,47
65 Hleuencras 1103 | 0,50 65 | Kocrpomckas obnacts | 45 0,41

Pecrybnika




Koua-Bo Toas IToruoJio Toas
PeiiTunr Cyobekt PD M03KapoB, o > | PediTHHT Cyobext PO Josei, o ’
e/, 0 qeJl. 0
66 CaxannHckas 001acTh 1088 0,49 66 CaxanmHckast 001acThb 43 0,39
67 OproBckas o6macTs 1051 | 047 67 #Amano-Henenknit 41 0,37
aBT. OKPYT
68 Pecny6ngl;a Mapuii 1006 0,45 68 Pecniy6nnka Jlarectan 31 0,28
69 KocTpomckas 0671acTh 954 0,43 69 Kamununrpancxas 28 0,25
00J1aCTh
Cpennee no
cyonexTam CeBepo- 899,3 70 KamuaTckuii kpait 27 0,24
Kaska3ckoro ®0O
70 Kanununrpaackas 871 0,39 71 EBpeiickas aBT. o5 0,23
o01acThb o06acTe
Kabapauao-
71 Banxapckas 771 0,35 12 PecnyOmmka TriBa 23 0,21
PecnyOimka
- = Cpennee no
72 | Averotlenemaniast. 1 75 0,33 cybbecram Cepepo- | 204
Py Kaska3ickoro ®O
73 PecnyGimka TriBa 569 0,26 73 MypmaHcKast 00J1acTh 20 0,18
74 Kamuarckuii xpait 514 0,23 74 Maramanckas o61acTs 20 0,18
75 PecniyOninka Anpires 500 0,23 75 Pecniyonmuka Antaii 17 0,15
Epeii Kab6apauao-
76 ppetickas apt. 495 0,22 76 Bankapckas 16 0,15
o0acThb
PecniyOmmka
77 Pecnybnuka Anraii 450 0,20 77 r. CeBacTomnoJb 12 0,11
7g | Pecmybmixa Cesepras | qp 0,20 78 PecnyGauka Abires 10 0,09
OceTus - Anmanus
79 Marananckas o0yacTb 406 0,18 79 UyKOTCKHH aBT. OKPYT 10 0,09
80 I, CeBacTonom 367 0,17 80 Heuerckas 6 0,05
Pecny6inka
81 Pecmybnuka 283 0,13 81 Pecnybnuka 5 0,05
Wurymerust Wnrymerust
Pecnvémika PecniyOmuka
82 4 268 0,12 82 Cesepnas Ocerns - 4 0,04
Kanmeikus
Ananus
Kapaaco- PecriyOnnka
83 Uepkecckast 179 0,08 83 Y 2 0,02
Kanmeikus
PecnyOinka
84 Heneukuii aBT. okpyr 79 0,04 84 Henenxuit aBT. OKpyr 2 0,02
Kapauaeo-
85 YyKOTCKUM aBT. OKPYT 75 0,03 85 Yepkecckast 1 0,01
Pecny6nmka
Taoauna 2

PacnpenesieHue 3HaUeHUI MoOKa3aTeseidl 00CTAHOBKH € MOKApPaMH,

npousomeqmumMu B Poccuniickoii @enepanun B nepuox 2016-2021 roxos
B 3/1aHUSX, COOPYKEHHAX 00IIECTBEHHOT0 HA3HAYCHMS,
HCTOYHUKOM BO3HUKHOBEHHSI KOTOPBIX SIBJISAJIOCH 3JIEKTPOOOOpyA0OBaHMeE,




no cyobexram Poccuiickoii @enepanun

Koua-Bo Toas IToru6a0 Toas
PeiiTuHr Cyobekt PD M03KapoB, o > | PedATHHT Cyobext PO Josei, o ’
el 0 qeJl. 0
1 r. MockBa 1684 8,99 1 r. Mocksa 12 14,12
2 MockoBckast 00J1acTb 896 4,78 2 MockoBckast 001acTb 10 11,76
3 r. Cankr-IletepOypr 728 3,89 3 ITpumopckwuii kpait 7 8,24
4 KpacHopmapckuit kpaii 599 3,20 4 r. Cankr-IletepOypr 5 5,88
5 Pecny6:mka Banikoprocran 561 3,00 5 Upkyrtckas obnactb 5 5,88
6 KpacHosipckuii kpaid 545 2,91 6 Owmckast 0671acTh 5 5,88
7 Hpxyrckas ob6mactb 545 2,91 7 AcTpaxaHCKasi 00JIacTb 4,71
8 IMpumopckuit kpaii 520 2,78 8 #Amano-HeHeuxui asr. 3 3,53
OKpyT
9 Yensabouackas o01acTsb 509 2,72 9 PecnyOmmka TriBa 3 3,53
10 XabapoBckuil Kpait 502 2,68 10 Kpacuosipckuii kpait 2 2,35
11 HoBocubupckas 006acth 442 2,36 11 Yenabuackas 00J1acTh 2 2,35
12 Camapckast 00macTb 399 2,13 12 HoBocubupckas ob6macts 2 2,35
13 PocroBckas o6acts 367 1,96 13 PocroBckas o6nacts 2 2,35
14 Pecny6snka Tatapcran 343 1,83 14 CapatoBckas 00J1acTh 2 2,35
15 Xanrsl-MasCHUCKHi aBT. 314 1,68 15 Hwmxeropozackas o61acth 2 2,35
okpyr - Orpa
Cpennee no cyobexkram
16 CaparoBckas 001acThb 309 1,65 Cubmpeioro ®O 1,8
17 Owmckas o6acTs 294 1,57 Cpennee 1o cyonexTam 1,6
HenrpanbHoro ®O
18 Hwmxeropozckast 001acts 292 1,56 16 Pecmy6mixa 1 1,18
BamkoprocTan
19 Kewmeposcras obmact, - 291 1,55 17 XabapoBckuit kpait 1 1,18
Kyzbacc
20 Bonrorpanckas ob6nacth 283 1,51 18 Camapckast 00J1acTh 1 1,18
CpenHee o cyobekram
Cubnpexoro GO 281,7 19 Bounrorpazckas 001acth 1 1,18
21 Anraiickuil kpait 270 1,44 20 Anraiickuil kpaii 1 1,18
22 ITepmckuit kpan 269 1,44 21 [Tepmcknit kpait 1 1,18
Cpennee no cy0obekTam 263.0 Cpennee mo cydobekTam 10
Ypaiabckoro @O ' Ypaabckoro @O '

23 Boponesxckas 061acTh 260 1,39 22 Boponeskckas 001acts 1 1,18
Cpennee no cyobekTam 254 2 Cpennee nmo cydobekTam 10
IlenTpansHoro ®O ' IO:xnoro ®0O '

24 TromeHckas 001aCTh 242 1,29 Cpennee "];) quﬁbeKTaM 1,0
25 Pecniy6imka Kpeim 241 1,29 23 CeepanoBckas 00JIacTbh 1 1,18
Cpennee 1o cyon.exram 230,3 24 Amypckas 001acTb 1 1,18

IIpusBoskckoro PO
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Kou-Bo Toas IToruo.i0 Toas
PeiiTuHr Cyobekt PD M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’
el. 0 YeJl. 0
26 PecnyOmuka Caxa (SIkyTus) 228 1,22 25 TBepckast 00macTb 1 1,18
Cpennee no cy0obekTam
10xH0r0 DO 222,6 26 Bonoroackas o6acts 1 1,18
Cpennee 1o cyobekram P® 218,9 27 YapstHOBCKas 0071acTh 1 1,18
27 CaepasoBckast 001acTb 216 1,15 28 Benropoxckas o6nacTs 1 1,18
28 Pecniyonuka Jlarectan 211 1,13 29 Tam6oBcKkast 061acThb 1 1,18
29 CraBpomnonbckuil Kpaii 210 1,12 30 Ps3anckas obnacTb 1 1,18
30 Openbyprckas odiacTs 207 1,11 31 Pecmry6mmuka Komu 1 1,18
31 3abaifkanbckuii Kpait 190 1,01 32 Koctpomckas o6mactp 1 1,18
Cpennee 1o cyonexTam 186,4 33 r. CeBacTonomab 1 1,18
JanbueBocTounoro ®O
32 ApxaHrenbckasi 001acTb 185 0,99 34 Pecniybnnka Murymerus 1 1,18
. N Cpennee no cyobexkram
33 Smano-Heneukwnit aBT. OKpyT 182 0,97 JaabaeBocrodnoro ®O 0,8
34 Tomckast o0nacTs 180 0,96 Cpennee 1o cyonexram 0,6
Cesepo-3anagnoro ®0O
Cpennee nmo cydobekTam
35 Jlenunrpajckas 00J1acTb 177 0,95 IpuBokcroro GO 0,6
Cpennee nmo cydobekTam
36 Amypckas 001acTh 171 0,91 CeBepo-KaBka3zckoro 0,1
L]0
Cpennee no cyobekram N N
Cepepo-3anaHoro DO 165,0 35 Kpacnonmapckuii kpaii 0 0
37 AcTtpaxaHckas 00J1acTbh 159 0,85 36 Pecrry6iinka Tarapcran 0 0
38 TBepckas o0macTh 154 0,82 37 XaHTe-MaBCHHCKHH 28T, 0 0
okpyr - FOrpa
KemepoBckast 06macTs -
39 Pecniyonmuka Bypsitus 154 0,82 38 Kys6acc 0 0
40 Kuposckas 06sacTh 153 0,82 39 TroMeHckas 00J1acTh 0 0
41 Yamyprckas PecryOnmka 152 0,81 40 Pecry6mmmka Kpeim 0 0
42 Bonoroackas o6iacts 147 0,79 41 Pecniyomixa Caxa 0 0
(SxyTus)
43 Brnagumupckas 00macThb 147 0,79 42 PecniyOnmuka Jlarectan 0 0
44 SpocnaBckast 00JacTh 147 0,79 43 CTaBpOmNOJIbCKHIA Kpaii 0 0
45 MypmaHncKkast 00J1aCTh 146 0,78 44 Openbyprckast 001acTh 0 0
46 bpsiackast obnacth 139 0,74 45 3abaiikanbCKuii Kpai 0 0
47 VYibsiHOBCKast 00J1acTh 138 0,74 46 ApxaHrenbsckas 001acTb 0 0
48 TTensenckas obaactb 135 0,72 47 Tomckas obJ1acThb 0 0
49 Benropockas 06mactb 134 0,72 48 Jlenunrpaackas 00J1acTh 0 0
50 Yeuenckas Pecrybimka 127 0,68 49 KupoBckast 00macthb 0 0
51 CaxaymHcKast 0071acTh 124 0,66 50 Pecniy6iuka Bypsitus 0 0
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Koa-Bo Toas Tloru6.10 Toas
PeiiTuHr Cy0bekt PD M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’

ell. 0 qeJl. 0

52 TamOoBcKkas 001acTb 124 0,66 51 Yamyprckas PecrryOnmka 0 0
53 Psasanckas o6macts 118 0,63 52 Brnagnmupckast 00acTb 0 0
54 ysamckas Pecrrybmka - 116 0,62 53 MypmMmaHckast 06J1acThb 0 0

Yysamus
55 Tyneckast obnacte 115 0,61 54 SIpocnaBckast 06acTb 0 0
56 Kypranckas o6nacts 114 0,61 55 Bpsiackas o6nacts 0 0
Cpennee 1o cyobekram

Cepepo-Kapkaickoro @O 109,4 56 Ilensenckas 001acTh 0 0

57 Pecny6imka Kapenns 107 0,57 57 Yeuenckas PecyOmika 0 0
58 Pecrry6nmka Xakacus 105 0,56 58 CaxanmHckas 001acThb 0 0
59 JIunenxkas 061acTh 103 0,55 59 ‘yanickas Pecry6nka - 0 0

Uysanus
60 Pecniyomuka Komu 101 0,54 60 Tynbckast 001aCTh 0 0
61 OpioBckast 001aCTh 98 0,52 61 Kypranckas o0nacth 0 0
62 PecnyGimmka TriBa 97 0,52 62 PecnyOmmka Kapenms 0 0
63 CMorteHckas 001acThb 96 0,51 63 Pecrrybimka Xakacus 0 0
64 Kabapuno-bankapekas 9 051 | 64 Jumenkas o6acTs 0 0
Pecny6iinka
65 MBaHoBCKas 00J1aCTh 96 0,51 65 OproBckast 00J1aCTh 0 0
66 Koctpomckast 0051acTh 96 0,51 66 CMoneHckas 001acThb 0 0
67 Kypckas obmacthb 94 0,50 67 Kabapmuio-bankapexas 0 0
PecniyOnmka
68 KanmuauHrpaackas o0nactsb 92 0,49 68 HBanosckas o0nactb 0 0
69 Pecnybsuia Cenepras 80 043 | 69 Kypekas o6acTs 0 0
Ocetus - Ananus
70 PecnyGuka Mapwii D11 76 041 | 70 Kamununrpancxas 0 0
0071acTh
71 Kanyxckast 001acth 75 0,40 71 Pecnyomika CepepHas 0 0
Ocetus - Ananus

72 Pecny6nnka MopnoBust 74 0,40 72 Pecny6nuka Mapwii O 0 0
73 r. CeBacTomnoJsb 66 0,35 73 Kanyxckas 001acTh 0 0
74 Hogropockas 00yacTh 62 0,33 74 Pecy6inka MopaoBust 0 0
75 Kamuarckuii kpait 58 0,31 75 Hosropojckas o6mactb 0 0
76 IIckoBckast 00acThb 54 0,29 76 Kamuarckuii kpait 0 0
77 PecniyOsinka Anrai 48 0,26 77 IIckoBckas 00J1acThb 0 0
78 PecniyOnuka Anpires 44 0,23 78 Pecniy6nuka Anraii 0 0
79 Maraznanckas 001acThb 44 0,23 79 PecniyOnnka Ampirest 0 0
80 Egpetickas aBT. 00macTb 41 0,22 80 Marazganckast 061acTb 0 0
81 Pecnybnnka Mnrymerns 31 0,17 81 EBpeiickas aBT. o0nactb 0 0
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Kou-Bo Toas IToruo.i0 Toas
PeiiTuHr Cy0bekt PD M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’
ell. 0 Yell. 0
82 Pecrry6nmka KanMbikus 22 0,12 82 Pecrry6imka Kanmbikst 0 0
83 UyKOTCKHI aBT. OKPYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Henenxwif aBT. OKpyT 16 0,09 84 Heneuxwii aBT. OKpyT 0 0
85 KapauaeBo-Yepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
PecnyOimka PecnyOmmka

C y4eToM HMHTEHCHMBHOIO POCTa SHEPrOBOOPYKEHHOCTH HACEJICHMS, KWIBbIX U
OOIIIECTBEHHBIX 3/]aHUW, TEHJEHIUS 10 KOJIMYECTBY <OIJIEKTPOTEXHUUECKUX)
M0KapoB, OYEBUIHO, COXPAHUTCS IPU CYIIECTBYIOIIEM ITOJOKEHUHN MOKAPHOU
POPUIAKTHUKU IEKTPOYCTAHOBOK.

B Hacrosimiee BpeMs CIOXKWJIACh CHUTYallMsl, KOT/Ia 3JEKTPOOOOPYIOBaHUE TIO

OoJbIlIeH YacTH HUKEM HE 00CTYKUBAETCS U HE KOHTPOJIUPYETCS C TOUKU 3PEHUS €ro
NOXKAPHOM  NpOQHUIAKTUKU. DJEKTPUKHM Ha  OOBEKTax 3aHUMAIOTCA  €ro
00CIIy’)KMBaHHUEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJWUT U3 CTpos. B 3TOi cBs3M,
OJHUM M3 OCHOBHBIX BOIPOCOB SBJSIETCS OpraHU3alds CHUCTEMATHYECKON
PO HIAKTUKY TTOKAPOB OT IIEKTPOOOOPYAOBAHUS KIIIBIX M OOIIECTBEHHBIX 3/IaHUN
C MPUMEHEHNEM TeXHHUYECKHUX CPEJICTB.

B cootBercTBUM co cTaTheld 4 TexHuyeckoro periiameHta TamMoKeHHOro coro3a
«O 0Oe3omacHOCTH  HU3KOBOJIbTHOTO obopyaoBanusi» (TP TC 004/2011),
HU3KOBOJIbTHOE O0OpYJOBAaHHE JOJIKHO OBITH pa3pabOTaHO M M3TOTOBJICHO TaKUM
o0pa3oMm, 4TOOBI MPU MPUMEHEHUHU €ro MO Ha3HAYEHHUIO M BBHINIOJIHEHUU TPeOOBaHUM
K  MOHTaXy, OKCIulyaTanuu  (WCIIOJNBb30BAHHIO),  XPAHEHHWIO,  IEPEBO3KE
(TpaHCTIOPTHPOBAHUIO) M TEXHUYECKOMY OOCIYy)XMBAaHHUIO 3TO 000pYy/IOBaHHE
o0ecreunBano: OTCYTCTBHE HEIOMYCTHMOTO PHUCKAa BO3HUKHOBEHHS TOBBIIICHHBIX
TEeMIEpaTyp, AYTOBBIX pa3psAIoB WIM H3JIYYCHUH, KOTOpPHIE MOTYT IIPHUBECTU
K TIOSIBJICHUIO OMAacHOCTEH, OTCYTCTBHME HEAOMYCTUMOTO PHUCKa TMPH MEeperpys3Kax,
aBapUIHBIX PEKMMAaxX M OTKa3aX, BHI3LIBAEMBIX BIUSHUEM BHEITHWUX U BHYTPEHHHX
BO3JICUCTBYIOIUX  (akTopoB. Takke B  JaHHOM  cTaTbe  OMNpPENEICHO,
YTO HU3KOBOJIBTHOE 000PYI0BAaHUE TOHKHO OBITH pa3pab0TaHO W U3TOTOBJICHO TAKUM
oOpa3oM, 4TOObBI OHO HE€ SBISJIOCH HCTOYHMKOM BO3HUKHOBEHMS IMOXKapa
B HOPMAJIbHBIX U aBAPUUHBIX YCIOBUSIX PAOOTHI.

B  OonpmuHCTBE  choydyaeB, IOCIE€  MOHTaxa, dJIEKTPOOOOpYyIOBaHHE

HC IIOABCPracTcCs HpO(bI/IJ'IaKTI/I‘IeCKI/IM OCMOTpaM, TCEXHHUYCCKOMY KOHTPOIIIO,
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OOCITy)KMBaHUI0O W PEMOHTHO-TIPEAYNPEIUTENbHBIM  MeponpusiTusiM.  OnHaKo
CO BPEMEHEM C HUM IIPOUCXOIAT OTPULIATENIbHBIC U3MEHEHMS. Y Xy IIIEHUE COCTOSTHUS
AJIEKTPOOOOPYIOBAaHUSI ~ MNPUBOAMT K  HEPAIMOHAIBHOMY  HMCIOJIb30BAaHUIO
IIEKTPUYECKOW SHEPTHM W IOBBIIMICHUIO YPOBHS II0KAPHOM OINACHOCTH, 4, 3HAYMT,
TpeOyeT 3a HUM CUCTEMAaTH3UPOBAHHOTO HAOIIOICHHUS.

B cootBercTBUM ¢ DenepanbHbIM 3akoHOM OT 21 nmekadpst 1994 r. Ne 69-03
«O moxapHOi 0e30macHOCTH», MPOQPHIAKTHKA TOXApOB — COBOKYITHOCTb
IIPEBEHTUBHBIX MEp, HAIIPABJICHHBIX HA UCKIIFOYEHUE BO3MOXKHOCTH BO3HUKHOBEHUS
[10’KapOB ¥ OTPaHUYEHUE UX IIOCIIEICTBUN.

[Tox cucremoil MpOPUIAKTUKH TOKAPHOM OMACHOCTH 3JIEKTPOOOOPYIOBAHUSA
XKUIBIX W OOIIECTBEHHBIX 3/aHUA TMOHHUMAIOTCS PETYJSPHBIC, BBITOJHIEMbIC
10 3a1aHHOMN IIporpaMmme HaOJII0ICHUS 3a AKCILTYaTUPYEMBIM
3JIEKTPOOOOPYIOBAaHUEM, MO3BOJISIOLINE ONPEAENATh €ro (PaKTUYECKOE COCTOSHHE,
IIPOUCXOJAIIAE B HEM IPOLECCHI M IPOTHO3UPOBATH HM3MEHEHUE COCTOSHUSA
MO/ BIMSIHUEM Pa3nuvHbIX (hakTopoB. Takue HaOMIOIEHUS HEOOXOIUMBI, B MEPBYIO
ouepeib, s JIEKTPOOoOOPYyA0BaHUS OOBEKTOB C MACCOBBIM NPEOBIBAHUEM JIHOIEH.

[ToxxapHast 0e30macHOCTh OOBEKTOB PA3IMYHOTO HAa3HAUEHUS B 3HAYUTEIIbHOM
CTEIIEHU OIPENEseTCs] COCTOSHUEM JKCIUTyaTUPYEMOTo 3JIEKTPOOOOpYI0BaHUS
U DJIEKTPOYCTAHOBOK.

OCHOBHBIM  HalpaBJ€HUEM B O0ECHEYeHUH TMOXKapHOHW Oe30MacHOCTU
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBAaHUS SIBISETCS MAKCHUMAaJIbHO BO3MOYXHOE
CHIDKEHHE BEpPOSATHOCTH BO3HMKHOBEHMS II0XKapa OT DJIEKTPOYCTAHOBOK B IIEJIOM
Y OT OTJEIIBHBIX JJIEKTPUUECKUX U3ICIIUMN.

TaM, T1e €cThb KOHTaKTHBIE COEAUHEHHUs B DJIEKTPOCETSX, IPOLIECC OKUCIICHUS
METAJUIMYECKUX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB W  MOSBJICHUS  JE(PEKTOB
HenpepbiBeH. be3 10CcTaToYHOM TEXHUYECKOM OCHALIEHHOCTH U MOATOTOBJIEHHOTO
nepcoHana B OOJBIIMHCTBE CIIy4aeB HEHCIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHApPYXUTh TOJBKO MO XapaKTEPHOMY 3alaxy Wiu OOyTJICHHON 3JIEKTPOM30JIALINY,
YTO XapaKTEePHO JJIs aBapUIHBIX J1e()EKTOB YK€ Ha MOXKAPOOMACHOM CTaIuH.

Bo3HukHOBeHHE NEePEKTOB SJIEKTPUUECKUX LEMEd U IEKTPOOOOPYTOBAHUS —
ATO €CTECTBEHHBIN MPOLECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMH M KOTOPOE
HEO0OXOMMO TIPEAYIIPEKAATH 3a0JIaTOBPEMEHHO.

B HacCcToAmEeC BpCMA  IHOABWIMCHL  HOBBIC TCXHHUYCCKHC  CPCIACTBA,


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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MO3BOJIAIOIINE BBIBECTH MPOQPHUIAKTUKY MOXKAapOB OT 3JIEKTPOOOOPYAOBAHUSA B

AKUITBIX

U OOIIECTBEHHBIX 3/IaHUSIX HAa HOBBIM YPOBEHbD.

K 00cinyXuBaHUIO AJIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIIMPOBAHHBIC
CHEIUAINCTBl, MMEIONIME TIPyNIy Mo 23jekTpoOe3onacHoct He Huxe I,
MOJATBEPKIECHHYIO0 COOTBETCTBYIOIIHUM YAOCTOBEPEHUEM.

OOcnenoBaHrEe  3JIEKTPOYCTAHOBOK  JTOJDKHO — MPOU3BOIUTHCS  COBMECTHO
C  KBAIM(PUUMPOBAHHBIM  TIEPCOHAJIOM  DJIEKTPOTEXHUYECKOTO  XO35HCTBA,

OTBCTCTBCHHBIM 3a O6CJIy7KI/IBaHI/I€ 3H€KTpOO60py,HOBaHI/IH 3aHHA.
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1. Ob6aacTs npuMeHeHUst

Hacrosimue Meroanueckue peKOMEHJAIMU OIPEACNAIOT O0Ire MOJ0KEHHUS
MO0 OpraHu3ali MPOPUIAKTUKA TOXKAPOB OT 3IJIEKTPOOOOPYIOBAHUS B JKUIIBIX
1 OOIIECTBEHHBIX 3aHUSIX C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosmue METOANYECKUE pPEKOMEHAAUN IIpeHA3HAYECHBI
JUIS WUCTIOJNIHUTENBHBIX OpraHoB cyObekToB Poccuiickoit ®enepanmu, OpraHoB
MECTHOTO CaMOYIIpaBJCHUs, OpraHU3alliid Mo peaju3alydyd MOJHOMOYMM B 00yacTu
NoKapHOM 0€30IacHOCTH, a Takk e COOCTBEHHUKOB (apEHAATOPOB) KUIBIX JOMOB
(xBapTHD).

OCHOBHBIMM 3a/lauaMH UCTOJHUTEIIBHBIX OpPraHoB CcyOBbekTOB Poccuiickoii
denepanun, OpraHOB MECTHOT'O caMOyIIpaBJICHNUs, OpraHHA3aLNN,
no npo(UIaKTUKE TMOXKApPOB B JKWIbE, SBJSIOTCA OOyUYEHHE HACEJEHUS MepaM
NOKapHOM O€30I1acCHOCTH, OCHOBaM I0Xapo0e30MacHOr0 TMOBEACHHUSA, a TaKkKe
MH(GOPMUPOBAHNE HACEJIEHUS O Mepax MOKapHOU O€30IacHOCTH.

Hacrosime  meTonuMyeckne pEKOMEHIAUUU MOTYT  ObITh  IPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U apeHIAaTOpAMH MOMEIIEHUN IJid MPOBEACHUS
CaMOCTOATENILHON TEPBUYHONM OIICHKA COCTOSIHHSI TIOKapHOW  0e30MacHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYT0BaHUS.

B Hactosmmx MeTtoguyeckux peKOMEeHAAUAX 0 TEXHUYECKUMU CPENCTBAMHU
NPOQUIAKTUKY TMOXKAPOB MOHUMAIOTCS aNMapaThl 3alIUThl ANEKTPUUYECKUX LIETIEH,
TEIUTIOBU3MOHHAs INarHOCTUKA, TEPMOUHANKATOPBI U TEPMOCHCTEMBI.

Hacrosdmme wmeronuueckue peKOMEHAALUMU HE SABIIOTCI  PYKOBOJACTBOM
II0 MPOEKTUPOBAHUIO JJIEKTPOYCTAHOBOK 3JaHUMM M  MOHTaXy anmnaparos
AIEKTPUYECKON 3aLUTHI U APYTUX TEXHUYECKUX CPEACTB.

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

Hacrosmme wmeronuueckue peKOMEHIAUMU HE SBIAIOTCS HOPMAaTHUBHBIM

JOKYMEHTOM.
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2. OcHOBHBIE YJIEKTPOTEXHUYECKUE PUYNHBI I0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3JaHUM B 3HAUYUTENBHOM CTENEHH OmpeAesseTcs
COCTOSIHUEM JKCILTYaTHPYEMOTO 3JIEKTPOOOOPYAOBAHUS U AIIEKTPOYCTAHOBOK.

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

K mpuarHaM mokapoB JIEKTPOTEXHUUIECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHHUE;

- Ieperpy3Ka 3JEeKTPUIECKUX LEenei;

- 0OJIBIIIOE IEPEXOTHOE COMPOTUBIICHUE;

- UICKpPEHHUE;

- QIIEKTpUYECKas IyTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTBIBATH, UYTO MEPEHANPSIKEHUE AIEKTPUUECKON
ceTH, OOJIbIIOE MEPEXOJHOE COMPOTHBIEHUE U MEperpy3ka LEenu MOXKET MPUBECTH
K KOPOTKOMY 3aMBIKAHUIO, BO3HUKHOBEHHUIO JJIEKTPUYECKOW Iyrd, U HA0O0OpOT,
KOPOTKOE 3aMbIKaHHE MOXKET TPUBECTH K TEPEerpy3Ke JIEKTPUUYECKON CETH,
K UCKPEHMIO, 00pa30BaHUIO 3JEKTPUUECKON yTH, K MEPEX0ay 3JIEKTPUUECKOTO TOKa
Ha METAJUTMYECKHE 3a3€MJICHHBIE KOHCTPYKIIMM U T.1. [3].

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

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpean OpUYMH [OXApOB  3JIEKTPOTEXHHMUYECKOTO XapakTepa KOpPOTKOE
3aMbIKaHUE SIBJISIETCS CaMbIM PaclpOCTPAHEHHBIM, XOTSI HEPEIKO OHO MOXET ObITh
U CJIEJICTBHEM KaKOW-T10O0 APYyroi aBapuiHON CUTyallud B 3JIEKTPUYECKOM LIeTIH.

KopoTkoe 3amblkaHWe B JJIEKTPUYECKHX LEMAX MOXKET BO3HUKHYTH
B pe3yJibTaTe 3aMbIKaHUSI MEXay ()a30BbIM U HYJIEBBIM MPOBOJHUKAMM, 3aMbIKAHUS
¢$a30BOrO MPOBOIHUKA HA «3eMTIO» [3].

NHbpIMM  cllOBamMHM, KOPOTKOE 3aMbIKAHME BO3HMKAE€T IPU COEIMHEHUH
JIIEKTPUYECKUX IIPOBOAOB C HAPYLIEHHOU W30JALUEH, COPUKOCHOBEHUU IIPOBOOB

C MCTAUNIMYCCKHMMH 3a3€MJICHHBIMH KOHCTPYKIHAMU B,HaHI/Iﬁ U COOPYIKXCHHUMU,
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NONaJaHUM HAa OrOJEHHBbIE MNPOBOAA MOCTOPOHHUX METAUIMYECKUX IPEIMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
IIEKTPOYCTAaHOBOYHBIX U3JEIINN.

IIpu KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPATHO YBEJIIMUMBAETCS CUJIA TOKA
B II€NM, IIPOUCXOJUT 3HAYUTEIBHOE BBIICICHUE TEIUIA, 3HAYUTEIBHO BO3PACTAET
TEeMIIepaTypa TOKOIPOBOIAIIMX KHJI, YTO HPHUBOJUT K PACIUIABICHHUIO H30JIALUU
IIEKTPUYECKUX IIPOBONOB M Kabened M €€ MOCIENyIOIEMY BOCIUIAMEHEHHUIO.
KopoTkoe 3aMbIKaHHE, KaK IPaBUIIO, COMPOBOXKAACTCS XJIOIKOM, PACILIABICHUEM
MeTajljla MPOBOJHUKOB U BBIOPOCOM pacKaJ€HHBIX YacCTHUI] M3 30HBI KOPOTKOIO
3aMBIKaHMS C MOCIEAYOIIHUM BOCINIAMEHEHUEM OKPYKAFOIIUX ITPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMbIKaHUE B KBAPTHUPE, IOME, OOIIECTBEHHBIX 3AaHUSIX — 3TO MOBPEKACHHUE
W30JISALUH. [ToBpexnenue U30JISUUN qauie BCETO IIPOUCXOJIUT
B MecCTax, I/ie MpoBoja meperudarorcsa. Takxe K MOBPEKIACHUIO H3OJIALUU MOMKET
IPUBECTU NEPEKPYyUYMBAHUE IPOBOJOB, CrMOAaHUE MPOBOAOB IOJ OCTPHIM YIJIOM,
MOBPEXJICHUE M30JSLMM TMPOBOAOB IMPHU TMPOBEIECHUU PEMOHTHBIX padoT [4].
M3onsuui0 MOTyT MOBPEAUTH TPHI3YHbl WIM JOMAIHUE >XKUBOTHbIE. Emie onHa
IIPUYMHA KOPOTKUX 3aMbIKAHUI — IEPErPEB U, KaK CJIEICTBUE, Pa3pyILIEHNE N30SI,

HcrouHnKaMy 3aXUTraHus NPU KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBJISITHCS
packaneHHbple (ropsliMe) 4YacTUUbl W Kalld METalla [pU  PacIUIaBICHHUH
B ABAapUMHBIX pPEKHUMAX >KWJI NPOBOJAOB (KabOened) WM TpH pa3pylICHUU

AIEKTPONPUOOPOB.

Ilepezpy3ka r3nekmpuueckux cemei

CoBpeMEeHHbBIE KBapTHpPbl M JOMa HACBIIIEHBl MHOXECTBOM 3JIEKTPUYECKUX
npubopoB. YacToll NpUYMHON BO3HUKHOBEHHS IMOXKAPOB SBISIETCA IEperpys3ka
DJIEKTPOCETEN.

[Ieperpy3koi Ha3bIBAETCS TAKOE SIBJICHUE, IPU KOTOPOM B JJIEKTPUUECKON CETH
BO3HHUKAIOT TOKOBBIE HArPY3KH, PEBBIIAIOIINE JUIUTEIBHO JTOITYCTUMBIE.

HaunGonee gacToii mpuuarHOMN, BBI3BIBAIOIIEH TIEPETPY3KY IEKTPUUECKHUX TeTei
B KHUJIBIX U OOLIECTBEHHBIX 3IaHUSX, SBJISIETCS BKIIOUEHHUE B DJIEKTPUUYECKYIO CETh HE
NPEAYCMOTPEHHBIX PACYETOM MOIIHBIX TOTpPeOUTENel DJIEKTPOIHEPTUU  WIIU
BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OONIBIION MOITHOCTH

OJTHOBPEMEHHO.



18

B pesynbraTre mneperpy3kud IMpoBOJIa HArpeBalOTCS, BBIAENSAETCS OO0JbIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KUJIbI TPOBOJIOB — 3TO MOXKET CTaTh IPUUUHOMN

KOPOTKOT'O 3aMbIKaHHs, BOSHUKAIOT UCKPBI U KaK CIECTBUE MOXap [S].

bonvuoe nepexoonoe conpomuenenue (nioxoi KoHmaxm,)

bonpioe mepexolHOE COMPOTHUBIEHHWE — 3TO CONPOTUBICHHUE YYacTKa
AIEKTPUUECKOM IIEMTU B MECTE COCTUHEHUS OTJICIBHBIX 3JIEMEHTOB (MECTa COeTMHEHUS
MPOBOJIOB, MOJICOECAMHEHUSI UX K DJEKTPONPUEMHHKAM, KOHTAKTHBIM 3JIEMEHTAM U
T.I.) B KOTOPBIX, NIPU HEMPABWIBHOM HMX HUCIOJHEHHH, CONPOTUBJIEHHUE BBILIE IO
CPABHEHUIO C CONMPOTHUBICHUEM JJIEKTPUUECKOMU LIETIH /10 3TUX YYaCTKOB U MOCIIE HUX
[3].

Haubonee yacto 60sbllne NEpEeXOJHbIE CONPOTUBIIEHUSI BO3HUKAIOT B MECTax
COEMHEHMsS MIPOBOJOB MEXIy cO0O0H, KOrja BMECTO IMalKH, CBapKH, OINPECCOBKHU
WIA 32KUMOB MOJ OOJTHI NPUMEHSIOTCS CKPYTKH MPOBOJIOB (OCOOEHHO OIacHa
CKpPYTKa ITPOBOJIOB C aJIFOMUHUEBBIMU U MEHBIMU JKHJIAMH), B MECTaX MOJKIIOYEHUS
IpPOBOJOB K anmaparaM 0e3 CHeUUaJbHBIX 3aKHMMOB UM  HAKOHEYHUKOB,
B BBIKJIIOUATENSAX, IITENCENbHBIX pa3beMax (PO3eTKax, BUIIKAX) Ha KOHTAKTHBIX
AJIEMEHTaX NpPH CHUKEHUU NPUJIAraeMbIX JJIs BKIIOUEHHS YCUIIMM, HEJOBKIIOUEHUS,
MOATOPAaHUSI U T.M., B MECTaX KOHTAKTOB, BBIMOJTHEHHBIX C MOMOIIBIO PE3bOOBBIX
COEMHEHHUH B 3JIEKTPOOOOPYAOBAHUU, B KOTOPOM B Tpoliecce padOThl MPOU30LLIO
oclia0JIeHre KOHTAKTa.

HenocpencTBeHHbIM MCTOYHUKOM 3a)KUTaHUS B TOM CIIy4a€ MOTYT OBITh:
AJIIEMEHTBI JJIEKTPOYCTAHOBOK, HArpeThie J0 BBICOKOW TeMIlepaTypbl TEIUIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKHUM TOKOM B  MecTe OOJBIIOr0o  MEPEXOAHOIrO
CONPOTHUBJICHUS;  DJIEKTPUYECKUE  MCKPbl WM  YacCTULBl  PacCIUIaBJICHHOIO
YW HaKaJICHHOIO0 METaJlJla, BO3HHMKAKIIME B MECTE «IIJIOXOT0» 3JIEKTPHUYECKOIrO
KOHTAKTA.

Kpome Toro, 60ib110€ MEPEXOIHOE COMPOTUBICHUE MOXKET ObITh MPUYUHON

BO3HHMKHOBCHHA KOPOTKOI'O 3aMBbIKaAHM.

Hckpenue (0yzo60ii npoooit)

Uckpenne (myroBoil mpoOOW) B IJIEKTPOYCTAaHOBKAX — OTO BechMa
pacnpoCcTpaHEHHOE SBJICHUE U MPOUCXOAUT KaK MPH HOPMAILHON paboTe OTAEIbHBIX
MOTPEOUTENEeH DAICKTPUYECKOW HHEPTUM, dYalle BCEro MPUOOPOB HMMEIOITNX

KOHHCKTOpHLlﬁ QJICKTPOABUIaTCIIb IIPHW HCIIVNIOTHOM IMPWIICTAHHW K HHUM IICTOK, TaK
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U B aBapUilHOM pexXuMe pabOThl IJIEKTPONPUOOPOB, B MECTaX HEKAYeCTBEHHOTO
MPUCOCIWHEHNUS  TPOBOAOB K  TMOTPEOHMTENsAM  DJIEKTPUYECKOHW  DHEPTHH,
IPU  CONMPUKOCHOBEHWU OTACIBHBIX YYaCTKOB IPOBOJOB MEXKIy COOOW win
C 3a3€MJICHHBIMU KOHCTPYKIIUAMHU U T.1. [3].

[Ipy wuckpeHUH TOPOUCXOAUT OOpa30BaHME HUCTOYHUKOB  3a)KUTaHWUS,
o0JIaaloIIMX YHEPTHEH U TeMIIepaTypoil JOCTATOYHBIX /I BOCINIAMEHEHHUS MHOTHX
TOPIOYMX BEIIECTB U MaTEPUAJIOB.

HckpoBoit pa3psia MOKeT 00pa30BBIBATHCS MPU HM3JIOME KUJIbI Kalemns Hu3-3a
YCTaJOCTH METajlla, pa3pbiBa MPOBOJHUKA MPU YPE3MEPHOM PACTSLKCHUU Kades,
100 TIPU MOBPEXKICHUH KUJIbI IOCTOPOHHUM MpeaMeToM. B moBpexaEHHON Kuie
BO3HUKAET MaJIbId 3a30p, MPOOMBAEMbI pabOuYMM HaNpPsHKEHUEM, MO3TOMY TOK
0 TaKOMY KaOellro MpoJIoJKaeT MPOTEeKaTh, U OCTA&Tcs OJU30K K HOMHHAIBHOMY
3Ha4YEHMIO0. B 3a30pe BO3HUKAET IyrOBOM pa3psiji, COMPOBOXKAAOIIMNICA HHTCHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JabHEUIIIEMY pa3pyIISHUIO N30SI KaOes u

€TI0 BO3TOpaHHIO.

Inekmpuueckan oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOMYMBOIO AJNEKTPUUECKOrO
paspsaa MeXIy ABYMS METAIMYECKUMHU 3JIEMEHTAMH 3JIEKTPUUYECKOW YCTaHOBKH,
VMMEIOIIMMH Pa3Hble NOTEHIMANIBI. B 3JIeKTpHUYeCcKON ayre MpOUCXOAUT UHTEHCUBHAS
VMOHM3alMs Ta30BOr0 IPOMEXKYTKa, IUIABIEHHE M ropeHue Meramia. Kpome Toro,
MPOUCXOJUT MHTEHCUBHOE pPa30pbI3TUBAHUE PACIUIABICHHBIX YacTHI] MeTasia,
MMEIOIIMUX OOJIBILION 3amac TEmIOBOM HSHEPruu, KOTOpbIE MOMNajasi Ha TOprOYHe
MaTepuaibl, MOTYT 3akedb HUX. OJEKTpUYecKas Jyra HMEET OYEHb BBICOKYIO
temriepatypy (1500-4000 °C) u MOXKET BOCIUIAMEHUTDH MPAKTUUYECKH JIF000H TOPIOYHIA
MaTepHall, COPUKACasICh C HUM HEIOCPEICTBEHHO, a TAK)KE MOCPEICTBOM JIyUHCTON
TEIJIOTHI.

VYcroilunBasi  anekTpuueckas ~— Ayra  MHOTJAa  MOXET  BO3HUKATh B
anekTporpoBoax. [Ipu anekTpuueckon Ayre mo UensM MpoTeKaroT TOKU KOPOTKOTO
3ambikaHus. [TosToMy npu 0Opa3oBaHUU PIEKTPUUYECKON TyTU B aBapUIHOM PEKUME
B 2JIEKTPUYECKOM LIETIM BO3HUKAIOT BTOPUUHbIE (MOOOYHBIE) SIBJICHUS, XapaKTepHbIC
JUTS1 KOPOTKOTO 3aMbIKaHMs. B cirydasx, He MpeayCMOTPEHHBIX HOPMAJIBHBIM PEXXHUMOM
DKCILTYaTALMH JIEKTPOYCTAHOBOK, BOSHUKHOBEHHUE 3JIEKTPUUECKON AYTH Yallle BCEro

IIPOUCXOJIUT ITPU KOPOTKOM 3aMbIKaHUH [3].
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Ilepenanpsasicenue 6 31eKmpuiecKkonl yenu

[lepenanpspkeHue MOKET BO3HUKATh: MNPH  KOPOTKHX 3aMbIKAHUAX; IPHU
MONAJaHUU «BBICOKOTO» HAINpPSKEHUS Ha HU3KOBOJBLTHBIE CETH; NPHU TI'PO30BBIX
pa3psax; SAEKTPOMArHUTHOW UHAYKIIUU U JP.

[ToxapHass oOmacHOCTb MEpEeHANpPsHKEHUs, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUM, MOXKET TMPOSBIATHCA B  CIEAYIOIIEM: TMOBBIIMIEHUH BEPOSTHOCTH
BO3HMKHOBEHHUSI KOPOTKOTO 3aMbIKaHUS; YBEJIWYEHUHW TOKOBOW HArpy3ku Ha
OTIIEJBHBIX y4YacTKaxX »dJEKTPUYECKONM Iemd W BO3MOXXHOCTH BO3HMKHOBEHUS
neperpy3Ku; MOBBIIICHUU TEIUIOBBIJICIICHUS B AJICKTPOHATPEBATEIbHBIX YCTPOUCTBAX;
MOBBIIIIEHUY BEPOSITHOCTH BOZHUKHOBEHHS aBAPUMHBIX PEKUMOB B JIEKTpPOIpUOOpax
[3].

Henpasunvnaa kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMU IJ1IEKMPOU3OeTUL

[ToxxapHas 0€30MacHOCTb  DJEKTPUUYECKUX MNPUOOPOB  HANpaBieHa Ha
o0OecrnieueHue MPaKTUIECKOW HEBO3ZMOKHOCTH 3aropaHusi, Kak caMOro M3Jeus, TaK U
OKpY)Karolie ero cpeapl, UTO JOJDKHO OO0ECIeUuBaThCAd  KOHCTPYKIIUEH
ANEKTpONpUOOpa, BLIOOPOM  KOMIUICKTYIOUIMX M3JAEIUA W MaTepuajoB C
TeMIEPaTyPHbBIMU XapaKTEPUCTUKAMU, COOTBETCTBYIOIIMMHU TEIUIOBOMY PEXKUMY
paboTtsl. [Ipu 3TOM XapakTepucTUKaMU MOKapOOE30MaCHOCTH SBJISIETCS COOTBETCTBHE
TEMIIEpaTypbl Ha OCHOBHBIX JJIEMEHTaX DSJIEKTPUUECKOro MpuOopa JOMyCTHMBIM
3HAYCHUSAM, KaK B paboyeM, TaK U B aBApUHHOM PEKUME €ro paboThI.

Bo3HuKHOBEHHE TMOXKApOB OT DJIEKTPUYECKUX MPUOOPOB MOXKET OBITh
OoOyCJIOBJIEHO:  KOHCTPYKTHMBHBIMH  HEIOCTAaTKaMH,  HapylIEHUEM  MPaBUII
AKCIUTyaTallii; HEKAYeCTBEHHBIM HJHEProcHaOkKeHueM (Pe3KUMH KOJIeOaHUsSIMU
HalpsOKeHUST B AJIEKTPUUECKOM CETH, YTO MOXET NPUBECTHU K BO3HUKHOBEHUIO
aBApUUHBIX PEXKUMOB).

OCHOBHBIMH PUYNHAMHU BO3ZHUKHOBEHUS TIOKAPOB OT DJIEKTPUUECKUX H3IEITHMA
SBJISIIOTCS: KOPOTKOE 3aMblKaHHWE B NPUOOpax M IIHypax MHUTaHUs, OOJBIIOE
MePEX0IHOE COMPOTUBIICHUE, NTEpErpy3Ka, HCKPEHUE, HAPYIIIEHHE TEIJIOBOTO PEXUMa
paboThl  anekTporpubopa  (YXYIAIICHHBIA  TEIJIOOTBOJ), HEMOCPEICTBEHHOE
COMPUKOCHOBEHHE HArpeThIX IMOBEPXHOCTEH AJIEKTPONPUOOPOB C TOPIOYHUMHU
MaTepuaJiaMH; BO3JCHCTBHE  TEIUIOBOTO  W3JIy4deHUs npubopa (Hampumep,
AJIEKTPOOOOTpEeBaTENs) HAa TOPIOYME MaTEPHANIbl; BBUIET PACKAJIICHHBIX YaCTHII,

00pa30BaBIINXCS B pe3yNbTaTe aBapUIHOTO pexkuma [3].
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3. Opranusanus NnpoQPUIAKTHKH I0KAPOB

3.1. O0mue MoJI0:KeHUA

C 1 wmapra 2023 r. BCTynWJIO B  CWIy  IIOCTAaHOBJICHUE
[IpaButensctBa Poccuiickoit denepanuu ot 24 okTadps 2022 r. No 1885
«O  BHeceHMM  u3MeHeHMHM B IIpaBmiia  IPOTHMBOMOXKApPHOTO  pEKHUMA
B Poccuiickon denepanuny.

IIyHkT 2 yKka3aHHBIX HM3MEHEHUM BBOAUT B IlpaBwia mpoTHBONOKAPHOTO
pexuma B Poccuiickoit @enepanuu (nanee — I[I1P) HoBbIil myHKT 2.1 ciepyromiero
conepkanus «PyKOBOJIUTENb OpraHU3alMi 00ECIEYMBACT JKCIUTyaTallMi0 3/IaHU,
COOpY>KEHUH B COOTBETCTBUU € TpeOoBaHUAMHU DeepanbHOro 3aKoHa « TexXHuYecKuit
periiaMeHT o TpeOOBaHMSIX TOXKApHOM Oe3omacHOCTH» U (WJIM) MPOEKTHOMN
JTOKYMEHTAIUN».

C 7 auBaps 2023 r. Bctynwid B cuity [IpaBuna TeXHHMYECKON 3KCILTyaTaluu
AJIIEKTPOYCTAHOBOK MOTpeduteneit snekrpuyeckor sHeprum (manee — [IT9),
yTBEpXKIEHHbIE TMpukazoM Munsnepro Poccum Ne 811 or 12.08.2022
«O0 ytBepxkaeHun [lpaBui TEXHUYECKOW JKCIUIyaTallud dSJIEKTPOYCTAHOBOK
MOTPEOUTENCH DIIEKTPUIECKON IHEPTUNY.

B coorBerctBum ¢ nyHktoM 3 IITD TexHuyeckas SKCILUTyaTanus
AJEKTPOYCTAHOBOK BKJIFOYAET, B TOM YHCJIE, HX PEMOHT W TEXHHUYECKOE
o0cITy>KMBaHUE.

B cootBerctBum ¢ nmynkroMm 7 IITO, mpu sKCIulyarauuy 3JIEKTPOYCTaHOBOK
NOTPEeOUTENh TaKXKe JIOJDKEH OOECTeUnTh: COJACp)KaHUE JJIEKTPOYCTAHOBOK B
WCITPAaBHOM COCTOSIHUU U UX 0€30TaCHYI0 dKCILTyaTalnio; TPOBEICHUE TEXHUIECKOTO
OOCTY>KMBaHUS U PEMOHTA JJIEKTPOYCTAHOBOK B IEJSAX MOJICPKAHUS HCIPABHOTO
COCTOSIHUS W 0e30MacHOM  OJKCIUTyaTalldd  DJIEKTPOYCTAaHOBOK,  HaJW4HeE,
WCMOJIb30BAaHUE M TOJAJCPKAHME B aAKTYAIbHOM COCTOSIHUM  TEXHUYECKOMU
JTIOKYMEHTAIUU, HEOOXOUMOM ISl SKCIUTyaTalluK SJIEKTPOYCTAHOBOK.

B cootBercTtBUM ¢ niyHkToM 8 IITD i HENMOCpPEICTBEHHOTO BBIMOJHEHUS
00s3aHHOCTEM MO OpraHu3alUyd SKCIUTyaTallud 3JIEKTPOYCTAHOBOK PYKOBOAMUTEIND
notpebutenss  (3a  HCKIIOYEHHWEM  MHAUBUAYAJIbHBIX  MpeaInpUHUMATENEH

)41 (I)I/I?)I/I‘IGCKI/IX JII/II_I) OpraHU3allMOHHO-PACIIOPAANTCIIbHBIM JOKYMCHTOM HAa3HA4YaCT U3
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yycia  aJIMHUHUCTPATHBHO-TEXHUMYECKOTO  MEpPCOHANla  MOTpeOuTens  JUIo,
Ha KOTOPOE BO3JIOXKEHBI 00S3aHHOCTH IO OpTraHU3aIMK TPOBEICHUS BCEX BUIOB padboT
B 3JICKTPOYCTAHOBKAX MOTPEOUTENs (Jjajiee — OTBETCTBEHHBIN 3a AJIEKTPOXO3AKUCTBO),
U ero 3amectutens. B cinydae ecnu nmoTpeOUTeNb, OCYIIECTBIIONINI SKCILTyaTalUIO
3JIEKTPOYCTaHOBKH, SIBJISICTCS WHIUBUTy ATbHBIM peANPUHAMATEIIEM,
OOS3aHHOCTh MO0 OPraHM3alMM JKCIUTyaTallud SJIEKTPOYCTAHOBOK, OpraHU3alluu
MPOBEJCHHS BCEX BUAOB pabOT B 3JIEKTPOYCTAHOBKAX BO3JIAraeTCsl HEMTOCPEICTBEHHO
Ha TAKOTO MHJIUBUIYAILHOTO MPEANPUHUMATEIIS.

VYuutsiBas TpeboBanus myHkra 8 [1T3, opranuzanuio npoduaakTUKU TOKaPOB
OT DJKCIUTyaTUPYEeMOTrO 3JIEKTPOOOOPYIOBaHMS PEKOMEHIYETCS BO3JIOXKHUTH Ha
OTBETCTBEHHOTO 3a JIEKTPOXO3SHUCTBO WIM HAa MHAUBUIYAITLHOTO MPEANPUHUMATEIS,
HEIMOCPEICTBEHHO YKCILUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKH, a Il (PU3HMUECKUX JIUIL —
HENOCPEICTBEHHO Ha (PU3NUECKOE JINII0, KCILUTYaTUPYIOIIEE AIEKTPOYCTAHOBKHU.

B coorBercTBrM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOIO 3a JJIEKTPOXO3AUCTBO
JIOJKHBI OBITH BO3JIOXKEHBI TMOJTHOMOYHUS MO OpPTaHM3AIMH Pa3paOdOTKU M BEICHUIO
JOKYMEHTAIlMd TI0 BOMPOCAaM OPTraHM3alMHd OKCIUTyaTallid JJIEKTPOYCTaHOBOK
U ee TMmepecMoTpy (aKTyanusaluu); OOECIEUCHHUIO BBHIMIOJIHEHUS pPEMOHTa W
TEXHUUYECKOTO OOCITY)KHBaHUsI dJIEKTPOYCTaHOBOK.

B cootBerctBuu ¢ mynkrtom 14 I1TD, moTpeduTens M0DKEH OPraHU30BaTh U
OCYHIECTBJISATh KOHTPOJb COCTOSIHUS €T0 3JIEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM
quClie, Ha pe3yJbTaTaXx OCMOTPOB. BhISBIICGHHBIE IO Pe3ysibTaTaM KOHTPOJIS Ae(heKThI
000pyZ0BaHUs, YCTPOMCTB DJEKTPOYCTAHOBOK JOKHBI (DUKCHUPOBATHCS B KypHAJe
ne(eKTOB C ONpeIeTICHUEM OTBETCTBEHHBIX 32 YCTPAHEHHE JIUI] M CPOKOB YCTPAHCHUS
nedexToB.

B coorBerctBun ¢ myHktom 23 IITD mnorpebutens HOMKEH 00eCHEYUTh
MIPOBEJICHNE TEXHUUECKOTO OOCITYy)KMBAaHHS U PEMOHTOB 000PYAOBAaHUS U YCTPONCTB
ANEKTPOYyCTaHOBOK.  OOBEM  TEXHUYECKOro  OOCIyXHBaHUS UM  IJIAHOBO-
OpeIynpeAUTeIbHBIX ~ PEMOHTOB  JJICKTPOYCTAHOBOK  JOJDKEH  OMPEAeNAThCS
HEO0OXOIMMOCTBIO TMOJIJIEPKAHUSI UCIIPABHOCTH U oOecredeHus 0e30MmacHo padboThI

AIIEKTPOYCTAHOBOK.
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B cootBerctBun ¢ mnyHkrom 27 I[ITD y mnorpebutens B OTHOIICHUH
HKCILTYaTUPYEMBIX MM 3JIEKTPOYCTAHOBOK JIOJDKHA OBITh B HAJUYMM CIEIyIOLIas
TEXHUYECKask JOKyMEHTALU:

CXEMBI JIEKTPUYECKHX COCIUHEHUN M TEXHOJOTHYECKUX CUCTEM, B TOM YHUCIIE
HOpPMAJIbHbIE (BPEMEHHBIE HOPMAaJbHBIE) CXEMbl DJJIEKTPUYECKHX COCIUHEHUN
AIIEKTPOYCTAHOBOK MOTPEOUTEIS;

KYpHajbl ydeTa »3JIEKTPOOOOPYJOBaHUS C IEPEYUCICHHEM OCHOBHOIO
AJIEKTPOOOOPY/IOBaHUS U C YKa3aHUEM €ro TEXHUYECKHX JIaHHBIX, a TakKkKe
MIPUCBOCHHBIX EMY MHBEHTAPHBIX HOMEPOB.

B cootBerctBuu ¢ nynkrom 30 IITO, Bce u3MEHEHUS B AJIEKTPOYCTAHOBKAX,
BBITIOJTHEHHBIE B MPOLECCE AKCILUTyaTalluH, JOJLDKHBI OTPAXAaThCsl HA AIEKTPUUYECKUX
(TEXHOJIOTUYECKUX, HCIOJHUTEIBHBIX) CXEMaX U 4YepTekax 3a MOJANHUCHIO
OTBETCTBEHHOTO 32 IEKTPOXO35MCTBO C YKa3aHUEM €T0 JOJDKHOCTH U 1aThl BHECEHUS
U3MEHEHMUS.

Ha ocnoBanum myHkrta 31 IITO  cooTBEeTCTBHE  DIEKTPUUYECKUX
(TEXHOJIOTUUECKUX) cXeM (depTexeil) (haKTUYECKUM SKCILUTyaTallMOHHBIM JIOJKHO
IIPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO3SHUCTBO HE peXe OJHOIO pasza B 3 roja
C OTMETKOM Ha HHUX O JaTe IMPOBEPKH, YIAOCTOBEPEHHOW €ro MOAMHUCHIO.
[Ipy HECOOTBETCTBUM JJEKTPUUYECKUX (TEXHOJOTMYECKHX) CXeM (depTexeil)
(haKTHYEeCKUM HKCITyaTallHOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SIMCTBO JIOJKEH
ObITH 0OecTIeueH epecMoTp (aKTyalln3alus) YKa3aHHbIX cXeM (depTexet).

[Tynkt 8 m3menenwuii B IIITP BBoAUT B Hero HOBBIM NMyHKT 17.1 ciemxyromero
conepkanusi: «PykoBoguTelb oOpraHu3anuu oOecrevyrBaeT BEJACHHE U BHECEHHE
uHOpMaIIUU B JKypHAJI OKCIUTyaTallud CHCTEM TIPOTHUBOMOXKAPHOW 3allUTHI.
JlomyckaeTcsi BeleHHEe >KypHasia 3KCIUTyaTalli CUCTEM MPOTHUBOMOXKAPHOU 3alUThI
B AJICKTPOHHOM BH/IE.

dopMa BeAeHUS KypHaja dKCIUTyaTal[dd CUCTEM MPOTHUBONOKAPHOM 3aIUTHI
OTPEENSIETCS PYKOBOJUTEIEM 00BEKTa 3aIUTHI.

C numenbto obOecrnieueHust Oe3aBapuilHOM pabOTHl  AIEKTPOOOOPYIOBAHMS
OTBETCTBEHHOMY 3a AJIEKTPOXO3AHWCTBO Ha OOBEKTE 3aIUThl PEKOMEHIYETCS BECTHU

YypHaJl, B KOTOPOM YKa3bIBalOTCSI:
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epeyeHb KOHTPOJIUPYEMOTO IEKTPOOOOPYI0BaAHNUS;

JaTa MPOBEPKU COCTOSTHUS MOKApHOIN 0€30I1aCHOCTHU AIIEKTPOOOOPYI0BaHMS;

pe3ynbTaThl MPOBEPKU COCTOSIHUSL €ro MOXapHOW O€30MacCHOCTH, U3MEHEHMS
COCTOSIHUS TOXApHOW OE€30MaCHOCTH 3JIEKTPOOOOPYJOBaHUS IO CPAaBHEHHUIO C
pe3ynbTaTamMu NpebIAyLIel IPOBEPKH;

MOPEINPUHITHIE MEPbl MO TOBBIIICHUIO YPOBHSA TMOKAapHOW 0e30MacHOCTH
(mpoduiakTUYECKHE MEPONPUATHS, TEXHUIECKOE 00CTy>KMBaHNE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHaia npoUIaKTUIECKIX OCMOTpPOB
3JIEKTPOOOOPYIOBaHUS OIpENEseTCsl pyKOBOAUTENIeM OOBEKTa 3alluThl. Benenue
KypHaia  NpPO(PUIAKTUYECKUX  OCMOTPOB  3JEKTPOOOOPYAOBAHUS  MOXKET
OCYLIECTBIISTHCS B SJIEKTPOHHOM BHJIE.

OTBETCTBEHHOMY pPEKOMEHIYETCS COCTaBUTh TIpaduK NpoPUIaKTHIECKUX
OCMOTPOB 3JIEKTPOOOOPYIOBAHHUS.

IlepnoguynoCTh IIPOBEICHUS IpO(PHIAKTHYECKUX oOcye10BaHMii
PEKOMEHIYeTCsl YCTaHOBUTH B 3aBHCHMOCTH OT COCTOSIHHSI OOBEKTa U CTENEHU
OTBETCTBEHHOCTH, HO HE pexke | pasza B roj.

PexomennyeTcss mpoBOAWTH BHEIUIAHOBOE MPOQHIAKTHUYECKOE 00CIeq0BaHUE
OTJIEJBHBIX JJIEMEHTOB 3JIEKTPOOOOPYNOBAHMS MOCJHE KaXJOro MX PEMOHTA WIIU
3aMEHBI.

Pe3ynbTaThl BHEMJIAHOBOIO OOCIIEAOBAHUS 3aHOCITCS B JKypHal C yKa3aHUEM
IPUYUHBI 00CTIEI0BaHUSI.

Pekomennyercs nepen NpPOBEACHUEM OYEPEAHOIO WM  BHEIIAHOBOIO
oOcCJIeIOBaHUSI O3HAKOMHUTBCSI C JAHHBIMH NPEIBIIYIIEro 00CaeqoBaHUA. ITO
MO3BOJIUT MPOCIIEAUTh TUHAMUKY MOKapHON 0€30MacHOCTH AJIEKTPOOOOPYI0OBAaHUS U
CBOEBPEMEHHO MPEJOTBPATUTD MOKAPOOTACHYIO CUTYAIUIO.

B cootercTBuu ¢ mynktom 37 I1T3 norpedbutenem M0IKHBI OBITH COCTABIECHbI
U YTBEPKICHbI PYKOBOAUTENIEM WM UHBIM YIOJTHOMOUYEHHBIM JIUIIOM MOTpEeOUTENs -
IOPUIUYECKOTO JHia (MOTpeOuTeneM - MHAMBUAYAIbHBIM NpeINpUHUMATEIEM WU
buznyeckumM JHUIOM) Tpaduku OCMOTPOB U 00XOJIOB OO0OpYJIOBaHUS, 3aHUN

U COOPYKEHUN ATEKTPOYCTAHOBOK MOTPEOUTEIIS.
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HemnocpenctBeHHO  mpoUIaKTUUECKH  OCMOTP  3JIEKTPOOOOPYAOBAHMS
MPOBOJUT KBAIU(PUIIMPOBAHHBIA  CIEUUATUCT OOCTY>KUBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 3a JJICKTPOXO3SIUCTBO Ha OOBEKTE.

Bce onepammu ¢ anekTpoobopyaoBaHueM (MOHTaX amimapaToB dJIECKTPUICCKOM
3alUThl, TEPMOUHIUKATOPOB, TEPMOCHUCTEM, MPOPUIAKTHYECKOE OOCITyKUBAHHUE,
PEMOHT, 3aMe€Ha) JOJDKHBI IPOBOIUTH  KBATH(HUIIMPOBAHHBIC  CIICIIHAIUCTHI

00CITy>KMBAIOIIeH OpraHu3aIuy.

3.2. [IpopunakTudecKue MepPONPUSITHSA

K npodunaktuueckuM MEpONPUITHSAM 10 MPEAYHPEKICHUIO T0XKapOB
OT 3JIEKTPOOOOPYA0BAHHUS JKHIIBIX M OOIIECTBEHHBIX 3aHUI CIIEAyEeT OTHECTH:

- TEPUOJUYECKUN KOHTPOJIb COCTOSHUS M PabOTOCIIOCOOHOCTH ammapaToB
3aIIUTHI AJEKTPUUYECKOUN CETH;

- IPUMEHEHNE TEPMOUHINKATOPOB U MEPUOAUUYECKUN KOHTPOJIb UX COCTOSHUS;

- IPUMEHEHUE TEPMOCUCTEM;

- MEPUOANUECKOE IIPOBEJCHUE TCIUIOBU3UOHHOMU JIMarHOCTUKH
AKCIUTYaTUPYEMOTO JIEKTPOOOOPYAOBAHUS;

- KOHTPOJIb COCTOSTHUS MCITOIb3YEMBIX JJIEKTPOIIPHOOPOB, JICKTPOIPOBOJIKH 1
AJIEKTPOYCTAHOBOYHBIX U3IECIIHM.

Ilpumenenue mepmounouxamopos

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOMHAMKATOPOB  HA  BJIEMEHTHI
AIIEKTPOOOOPYIOBAHUS HEOOXO0IUMO COOCTBEHHHKY AJIEKTPOYCTAHOBKHU
WA  OKCIUTyaTUPYIOLIEH OpraHu3anud  pa3paboTarh  IMPOSKT  MOHTa)ka
TEPMOUHIUKATOPOB C YKA3aHUEM TOUYEK UX MOHTAXa U TUIIOB.

[IpoexkT MOHTaXa TEPMOUHIUKATOPOB PEKOMEHAYETCS BKJIIOUYUTH B MEPECUCHBb
OCHOBHOMW TEXHUYECKOM JOKYMEHTALIMU 3AIIUIIAEMOM JIEKTPOYCTAHOBKH.

[IpoekT MOHTaxXa TEPMOMHIMKATOPOB CTAHOBUTCS YacCTbl0 MPOECKTHOM
nokyMmeHTauu. B coorBercTBuu ¢ myHktom 2.1 TIIIP, BBeA€HHBIM MOCTAaHOBICHUEM

[TpaButensctBa Poccuiickoit ®eneparuun ot 24 oktsa0ps 2022 roga Ne 1885,
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HKCIUTyaTalUIO 3JaHUi B COOTBETCTBUM C TPEOOBAaHUSIMH MIPOEKTHON JTOKYMEHTALUU
o0ecrieunBaeT PyKOBOAUTEIb OPraHU3ALINN.

[Ipu mocnenyromeM MPOBEJECHUM  PEMOHTHBIX paboOT ¢  3aMeHOH
TEPMOMHIUKATOPOB HEOOXOJUMO OCYLIECTBISATH B COOTBETCTBUU C TPEOOBAHUSIMH,
pa3paboTaHHOIO MPOEKTa MOHTAXA.

VY cTaHOBKY TEPMOMHIMKATOPOB JOJIKEH MPOU3BOIUTH IEPCOHAN, JOMYLIEHHBIHI
K paboTe B JEHCTBYIOIIMX 3JICKTPOYCTAaHOBKAX, UMEIOIINIA HEOOXOAUMBbIC 3HAHUS U
HAaBBIKM MOHTaa TEPMOUHIUKATOPOB.

MoHTaX TEpMOMHIUKATOPOB, CIEAYET IPOU3BOAUTH HAa OTKIIOUYEHHOM
3JIEKTPOOOOPYI0BaHUM (HAIPUMED, BHIBEZICHHOM B PEMOHT, IIPU MEPUOANUECKOM HIIN
BHEIUIAHOBOM TEXHMYECKOM OOCIYy)XMBaHUM U T.1.) ¢ coOmoaeHueMm Ilpasui
10 OXpaHE TPYJa IIPHU SKCIUTyaTalllH IEKTPOYCTAaHOBOK.

TepMOMHIMKATOPBI, TPEUMYIIECTBEHHO, CIEAYET pa3MelaTh Ha KOHTAKTHBIX
COEJIMHEHUAX U KOHTAKTaX PACIPEIEIUTENbHBIX YCTPOUCTB; IOMYCTUMO Pa3MEeIIEHUE
Ha KOpIycaX HEKOTOPOro 3JIEKTpoOoOOpYJOBaHUs, a TaKXKe MHBIX JJIEMEHTax
JIEKTPOYCTaHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeElIaTh TaK, YTOObl OHU OBLIM XOPOILIO
BUJIHBI TIPU  BU3YaJbHOM KOHTPOJE COCTOSHMSI TIOKapHOM  O€30macHOCTH
AJIEKTPOOOOPYIOBaHUs, B YaCTHOCTH, TEPMOMHAMKATOPHbIE HAKJICHKH CleayeT
pazMeniatb TakuM 00pa3oM, 4TOObI TEPMOMHAMKATOPHBIE METKH TeMIepaTypHOU
mKanbl ObUIM  XOPOLIO BHUJAHBI MpPH TPOBEIECHUU BU3YAIbHOIO  OCMOTpA
AIEKTPOOOOPYTOBAHUS.

[Ipu pa3MemieHMH TEPMOMHIUKATOPOB  ClieqyeT u30erarb  KOHTaKTa
UX TIOBEPXHOCTH C 3JEMEHTAMHU, KOTOpPbIE CIHOCOOHBI BBI3BATh UX IOBPEXKICHUE
B PE3YJIbTATE MEXaHUYECKOTO BO3/ICUCTBUSI.

[lepea MOHTaKOM TEPMOUHIMKATOPHBIX HAKIIEEK, HEOOXOJUMO MTPOU3BECTU UX
BHEIIHUW OCMOTP Ha MpPEAMET OTCYTCTBUS IOBPEXKACHUU. TEpMOMHIMKATOPHBIE
METKH TEMIIepaTypHOU IIKaJIbl HAKJIEWKU HE JOJKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIeparyp (He AOKHO ObITh U3MEHEHHUS LIBETA METOK).

Hanecenne TepMOMHIMKATOPOB HEOOXOJMMO MPOU3BOAUTH B COOTBETCTBUU

C MHCTPYKLHEN MO IKCIUTYyaTAllU TEPMOUHIUKATOPA.
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B npornecce MoHTa)ka He JOITyCKaeTCs:

- MEXaHUYECKOE TTOBPEKICHNE TEPMOUHIUKATOPHOM HAKJICHKHY;

- HAHECEHHWE TEPMOMHIMKATOPOB HA 3JEMEHTHI 3JIEKTPOOOOpPYHIOBAHMS,
HaXOJISIIUECS MO HAIIPSIAKEHUEM;

- pa3MelieHHWE TEPMOUHJUKATOPOB B  HEMOCPEJACTBEHHOM  OJIM30CTH
OT HarpeBaTEIbHBIX IPHOOPOB.

B xypnane yka3pBaeTcsi MECTO HAHECEHHS TEPMOMHAMKATOpa, Mpeaes
cpa0aTbhIBaHUsA, UCXOAHOE COCTOSIHUE (I[BET, rPaJyUpOBKa M T.II.), JaTa HAHECEHUS,
CPOK UCITOJIb30BaHUS WU JATy 3aMEHBI.

CocTosiHME TEPMOMHIUKATOPOB CIIEIYET MPOBEPATh NYTEM BHU3YaJIbHOTO
OCMOTpa AJIEKTPOOOOPYI0BaHUS C COOIIO/IEHUEM TpeOOBaHUM MPABUII OXPAHbI TPYJa
(B mepuo/1 BHITIOJIHEHHUS TIJIAHOBBIX, BHETJIAHOBBIX OCMOTPOB, B TIEPHO/I BHIMIOJTHEHUS
PEMOHTHBIX padoT).

[lepnoanuHOCTH ocMoTpa ANEKTPOOOOPYIOBAHHUS, 3aIAIIEHHOTO
TEPMOUH/IUKATOPAMH,  YCTAHABJIMBACTCS  OPTraHU3alMOHHO-PACTIOPSIUTEIBHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKM  WJIM  OKCIUTyaTUPYIOIICH
OpraHu3alyen.

[Ipu npoBeAeHUU BU3YyaIIbHOTO OCMOTpa 0CO00O€ BHUMAHHE CIEAYET YAENSTh
OTCYTCTBUIO MEXaHHUUECKUX MOBPEXKICHUN TEPMOUHINKATOPOB, UX OTKJIEUBAHUIO WIIH
OTCIIAWBAaHUIO, CPA0ATHIBAHUIO TEPMOMHIUKATOPHBIX METOK.

OcHoBanueM Uil BbIBOJIa OOOPYJIOBAaHUSI B PEMOHT SIBJISIETCS IMPEBBIIIICHUE
TEeMIIepaTyphl DJIEMEHTOB AJIEKTPOOOOPYI0BAHMUS.

[TpodunakTudyeckrne MEpONPUATHS MIPEACTABICHBI B Ta0IHIIE 3.
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IIpodunakTuyeckue MeponpusaTUSA

Taoauna 3

Texunueckue
cpeacTBa

I[IpoduaakTuyeckoe MmeponpusiTue

Pexomenayemas
NEePUOTUYHOCTD

HeiicTBUs IPU 00HAPYKEHUH
HEHCNPABHOCTH

ABTOMaTHYECKHE
BBIKJTFOUATEN

BuzyanbHblil 0CMOTP.

He nmomxno ObITH nedopmanuu Kopiyca, W3MEHEHHs
[[BETa M OIUIABJICHUS H3OJSILMU IPOBOJOB, CJIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.

[IpoBepka CcOOTBETCTBUA MapaMEeTpOB  armapara,
YKa3aHHON B MapKHUPOBKE MapaMeTpaM 3JIEKTPUUYECKON
CETH IO HAMPSHKEHUIO U TOKY.

[TpoBepka paboTOCIIOCOOHOCTH.

1 pa3 B 3 mecsiia

[Ipu oOHapy»)eHNH HEUCTIPABHOCTH MTPOU3BECTH
3aMEHy amnrnapara

VYcerpolicTBa  3aIIMTHI
nuddepeHIaIBHOTO
TOKa

BusyanbHelil 0CMOTD.

He nmomxno ObITh nedopmanuu Kopiyca, U3MEHEHUs
1BETa W OIUIABJICHUS H30JSILUUA IIPOBOJAOB, CIEI0B
neperpeBa (M3MEHEHHUS [1BETa) KOHTAKTOB.

[IpoBepka COOTBETCTBHsSI IapaMEeTpPOB  aIrapara,
YKa3aHHOM B MapKUPOBKE IapamMeTpaM dJIEKTPUYECKON
CeTH MO HAMNPSHKEHHUIO, TOKY, Au(depeHIInaTbHOMY
TOKY.

[TpoBepka pPabOTOCIIOCOOHOCTH C IMOMOIIBIO KHOIKH
«Tecty». IIpn Haxxatnm Ha KHOIKY «TecT» ycTpoHCTBO
JOJI’KHO CpadOoTaTh.

1 pa3 B 3 mecsua

[Ipu oOHapyXeHUN HEUCIIPABHOCTH IIPOU3BECTH
3aMEHYy YCTpOMCTBa

VYerpoiictBa  3allIUTHI
OT JYroBOro mpodos
(uckpeHus)

BusyalbHbIll OCMOTP.

He nomxno ObITh aedopmanmu Kopiyca, U3MEHEHUS
[[BETa M OIUIABJICHUS W30JSIIMM IPOBOJOB, CJIEIOB
neperpeBa (M3MEHEHUS 1[BETa) KOHTAKTOB.

ITpoBepka cOOTBETCTBHA MapaMETPOB  almapara,
YKa3aHHOM B MapKUPOBKE IapamMeTpaM dJIEKTPUYECKON
CETH I10 HANPSKEHUIO, TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIIKH
«Tect» wnIM mNpU NOMOIIM TECTOBOTO YCTPOWCTBA,
BXOJIAIIEr0 B KOMIUIEKT noctaBku. Ilpu Hakatum Ha

1 pa3 B 3 mecsina

[Tpu oOHapy KEeHIN HEUCTIPABHOCTH MTPOU3BECTH
3aMEHY YCTpOWCTBa




28

TexHuuyeckue Pexomenayemas JelicTBUS pU 00HAPYKEHUHN
IIpoduaakTuyeckoe MmeponpusiTue
CpeAcTBa NEePUOAUYHOCTD HEMCIPABHOCTH
KHOTIKY «TecT» ycTpOHCTBO JIOKHO cpaboTaTh.
[Ipy BKIIOYEHHMH TECTOBOIO YCTPOMCTBA B PO3ETKY
3allMIIAaeMOH 1EMU YCTPOUCTBO JOKHO cpaboTaTh.
VYerpoiictBa  3amuThl | BuzyanbHbIil 0CMOTD. 1 pa3 B 3 mecsina | [Ipu oOHapy>KeHHHM HEUCTTPABHOCTHU NTPOU3BECTH

OT IIEPCHAIIPSAKECHUA

He nomxHo ObITh nedopmanuu Kopryca, U3MEHEHUs
[[BETa M OIUIABJICHUS H30JSIIMU IPOBOJOB, CJEIOB
neperpeBa (M3MEHEHHUS [[BETa) KOHTAKTOB.

[IpoBepka cOOTBETCTBUS MapaMETpOB  almapara,
YKa3aHHON B MapKHUPOBKE MapaMeTpaM 3JIEKTPUYECKOM
CETH 0 HANPSHKEHUIO, TOKY.

3aMEeHy YCTpOMHCTBa

TepMouHIUKATOPBI BusyaibHblil 0CMOTP. 1 pa3 B 3 mecsua | Ilpu oOHapyKeHUH MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKICHUN. MTOBPEKICHHI 1581071 VCTECUCHUS CpoKa

[IpoBepka cpoKOB 3KCIUTyaTallUd TEPMOUHIUKATOPOB B 3KCILTyaTaluuu MIPOU3BECTU 3aMeHy

COOTBETCTBUU C JJOKYMEHTAUEN N3rOTOBUTEIIA. TEPMOUHIUKATOPA.

OTcyTCcTBUE U3BMEHEHUS 1IBETa TEPMOMHIUKATOPOB. B ciydae U3MEHEHUS 1BETa
TEPMOUHIUKATOPAIIPOU3BECTH  JCHUCTBUSA IO
pazneny 4.3  HaAcTOSIIMX  METOJAMYECKHX
PEKOMEH TalHi.

TepMocucrembl BusyanbeHblil 0CMOTP. 1 pa3 B 3 mecsua | Ilpu oOHapyKeHUH MEXaHUYECKUX

OTcyTCTBHE MEXaHUYECKUX TTOBPEKICHUN JaTYUKOB. MOBPEKICHHU I 158107 VCTECUCHUS Cpoka

IIpoBepka CpPOKOB  JKCIUIyaTallud  JaT4UKOB B JKCIUTyaTalyy IPOU3BECTU 3aMEHY JaTUYUKOB.

COOTBETCTBUU C TOKYMEHTAIIUEN U3rOTOBUTEIIA.

OrcyrcTBUE U3MEHECHUS 1BeTa OIUIaBJICHUM,

nedhopmaruu.

TennmoBu3noHHAs ITpousBectn TETIIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazaB | Io pe3ynbpTaram TETJIOBU3AOHHOTO
JIMarHOCTHKA AKCIUTyaTUPYEMOTr 0 AIIEKTPOOOOPYIOBAHUS B roa o0cie1oBaHUS COCTABISIETCS MPOTOKO.

COOTBETCTBUM C [6] wuiIum JApyrol arrecToBaHHOU
METOMKOHN TETNIOBU3NOHHON AUATHOCTUKH.

[TpoTOKONT MOMKEH CONEPXKATh CIEAYIOIIYIO
UH(pOPMAIIHIO:
- HaHMMCEHOBAHHE H
VCTIOJTHUTEIS;

ampec OpraHu3aluu-
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Texnnueckue
cpeiacTBa

IIpoduaakTuyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JelicTBusI IpH 00HAPYKEHUH
HEHCIIPABHOCTH

- HOMEp JUIEH3UH U AaKKpeOuTaluu Ha
MPOBEJICHUE JTAaHHOTO BHUa PabOT ¢ yKa3aHHEeM
JIaTbl BbIAAYM, PETUCTPALMOHHOIO HOMEpA,
HAaWMEHOBAHWSI OpraHa BBIAABIIETO JIMIICH3UIO U
IIPOBO/IMBILIETO aKKpeIuTaluIio, CpoKa
JICHCTBHS,

- HOMEp OT4YeTa, HOMEp OJK3eMIUIsipa U JaTy
(cpokwu) npoBeaeHus: paboTHI,

- HanMEHOBaHUE O0O0CJIEe0BaHHOTO OOBEKTa U

€ro aJipec;

- CIHCOK UCIOJHUTENEH C  yKa3aHHeM
KBTI (DUKAIIHH;

- nepeyYcHb CPEICTB HU3MepeHui

UCIIOJB30BaHHBIX ~ IpU  OOCIE€OBAaHUU, C
yKa3aHHUEM JaThbl IOBEPKU;

- 1IeTb o0cenoBanus (OnpeeieHne moKapHOn
OIIaCHOCTH) U 00BEKTHI 00cIeoBaHus (yKas3aThb
Kakoe AJIeKTPo00OpyI0BaHNE 3IaHUS
MOJIBEPTajoch 00CIEI0BaHUIO);

- XapaKTEepHCTUKH OOBEKTOB 00CIEeIOBAHUS
(cocrosiHMe 3JIEKTPOOOOPY/I0BaHHS,
HanpsDKeHNE, TOK Harpy3Kd U T.J11.);

- pe3ynpTarhl  OOcieAoBaHUS  (CTENEHb
Ne(EeKTHOCTH (moxxapHoOit OIIaCHOCTH),
TEPMOTPaMMbl M COOTBETCTBYIOLIHE MM
(dboTonzobpakeHns, CMUCOK AePEKTOB IO
CTEIEeHH UX MOXKapHOI OMacHOCTH).
ConeprkaHue MPOTOKOJIA MOXKET JOTIOTHSITHCS B
3aBHUCHMOCTH OT 00CJIeTyeMOro 00BheKTa.
PazBuBmmecss gedexktsl u  gedekTel  Ha
HAYyallbHOM CTaJMu Pa3BUTUS PEKOMEHIOBAHO




30

Texnnueckue Pexomennyemas JelicTBusI IpH 00HAPYKEHUH
IIpoduaakTuyeckoe MmeponpusiTue
CpeAcTBa NEePUOAUYHOCTD HEMCIPABHOCTH

YCTpaHATh B XOJ€ IUIAHOBOIO OTKJIHOYEHHUS
ANEKTPOOOOPYIOBAHUS.
B ciyyae oOHapykeHHsI 30HBI C aHOMAJIbHBIM
M0’KAPOONACHBIM TMOBBILIEHUEM TEMIIEPATYPbI
npou3BecTH JAecTBuUs 1o  pazaeny 4.3
HACTOSIIINX METOANYECKUX PEKOMEH/IALUMN.

OKCIUlyaTUpyeMble BusyanbHsiii OCMOTp 3IIEKTPOIPUOOPOB u | Ilepex kaxapiM | [lpu OOHapy:XKeHHH HEUCIIPABHOCTH BBIBECTH

AIIEKTPONPUOOPH M | DJIIEKTPOYCTAHOBOYHBIX ~ HM3ACHHHA  (dIEKTPUUECKUX BKJIFOUEHUEM npuOop U3 IKCILTyaTaIUH.

AJIEKTPOYCTAaHOBOYHBIE | PO3ETOK). anekTponpubopa | [Ipor3BecTy peMOHT UK 3aMEHY HEHCIIPABHOTO

U3JIEHS He momxHO OBITH JedopManuu KOpIyca, M3MEHEHUS U BO BpeMs 3NEKTPOOOOPYI0BAHUS.

LBETa M OIUIABJIICHHS W30JSLMU NPOBOJOB U IIHYPOB | 3KCILUIyaTaluu

MATaHUS,
KOHTAaKTOB.
He nomxHO OBITH MOBPEXIECHUS WU3OJSILMM MMUTAIOLIUX
MIPOBOJIOB U IIIHYPOB MUTAHUSI.

Pozerkn mOmKHBI OBITH HAJEXKHO 3aKpeIyieHbl, HE
JOJDKHBI  MMETh  OIUIaBJI€HMHM W MEXaHWYECKUX
MTOBPEXKICHUMN.

[TpoBepka cOOTBETCTBUS ApaMETPOB 3JIEKTporprdopa,
YKa3aHHON B MapKHPOBKE MapamMeTpaM 3JIEKTPUUYECKON
CETH 1O HANPSIKEHUIO U TOKY.

Hcnonp3oBarhk anekTponpubOp MO HA3HAYEHUIO B
COOTBETCTBUU C MHCTPYKIIMEH MO SKCILTyaTaliu.

ClIeJOB meperpeBa (M3MEHEHUs 1IBETa)
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Koumpons cocmoanusa cucmemul 3a3emneHus

B mponecce skcruryaranyu 3JE€KTPOYCTAaHOBOK BO3MOXKHO BO3HHUKHOBEHHE
HEHUCNPABHOCTEN Y ABAPUMHBIX CUTyalli, IPUBOIAIINX K TOKOBBIM yTeukaM. B aTon
CBS3U, B KQXJOM JIOME€ JOJKHBI BBINOJHATHCS 3aLIUTHBIE MEPONPHUITHS, OJHUM W3
KOTOPBIX SIBIAETCA KOHTYp 3a3emuieHusa. OH oOecreywBaeT 3aluTy JIIOJAEd OT
MOPaXKEHUS DJIEKTPOTOKOM, a TPUOOPHI U 000PYAOBaHUE OT MEPETAI0B HAMPSIKEHUS.
KoHTyp 3a3zemiieHMS, MOXET YCTAHABIMBATHCS OTHAECIBHO WM COBMECTHO C
YCTPOMCTBAMM 3aIUTHOTO OTKJIIOUEHMs. KOHTyp 3a3eMiIeHHsI MOHTHUPYETCS B
cooTBercTBUHM C [IYD.

B cootBerctBum ¢ I1YD nmis neneit opraHu3anvi KOHTYpa 3a3€MJIEHUS MOXKHO
BOCIIOJIB30BaTbCSl €CTECTBEHHBIMU 3a3€MJIMTEISIMU, HAIpPHUMEP, PaCIOJIOKEHHBIMU
PAAOM METAJUTMYECKUMH U KeJIe300€TOHHBIMH KOHCTPYKIMUAMU. bosbiias yacTs ux
NIOBEPXHOCTU JOJDKHA KOHTAaKTHpOBaTh ¢ TIpyHTOM. B cBorwo ouepens, IIYO
YCTaHAaBJIMBAET, YTO M3JENUSl U3 KEIe300€TOHA, HAXOMASIIUECS IMOJ HanpsHKEHHEM,
TpyOOIIPOBOBI AJIi TPAHCHOPTHUPOBKHU TOPIOYMX BEIIECTB, TPYObl KaHAIW3aLUU U
OTOIUUIEHUS] HE MOTYT MPUMEHSTHCS B KOHTYPE 3a3€MJICHUSI.

3anpemaeTcss yYCTaHABIMBATH 3a3€MJICHHE B KAMEHUCTBIX WJIM CKaJbHBIX
IPYHTax, TOCKOJBbKY OHHU SBIISIOTCS NPOBOJHUKAMU TOKa W 0O0JaJar0T HU3KUM
CONPOTHUBIIEHUEM.

HckyccTBEeHHBIE 3a3€MIIMTENM MPEACTABIISAIOT COOOM CUCTEMY METaNTMYECKUX
KOHCTPYKIUH, pa3MEIICHHBIX B 3eMJIe, HA ONPEEICHHBIX PACCTOSHUIX MEXAY COOOM
Y HE3HAUYUTEIBHOM yJIaJIeHUH OT 0ObEKTA 3aIUTHI.

JIns W3roTOBJIIEHUS MCKYCCTBEHHBIX 3a3€MIIMTENIEN MPUMEHSIOTCS: KPYTJIbIE
OpYTKH, TpyObl pPAa3HOrO CEUEHUsT M Yrojlku. B HOPMAaTUBHBIX JOKyMEHTax
ONPENEIAECTCS MUHUMAIBHO TONMYCTUMOE CEYEHUE 3a3€MIIUTEINIECH, KOTOPOE JTOJKHO
YUUTHIBaThCSI TpPU BbIOOpEe MarepuaynioB. Tak, s HpyTa, OUMHKOBAHHOTO 3TOT
IapaMeTp COCTABISEeT 6 MM, Ul IIPyTa M3 OOBIYHOTO YepHOro Meramia — 10 Mm?, a
I IPSIMOYTOJILHOTO IpoKata — 48 Mm%, CTEHKH TPYO WM HOJIKM CTAIbHBIX IIPOKATOB
BBIOMPAIOTCS C MUHUMAIHHOM TONIIUHON 4 MM.

3a0uThIC JIEKTPOJIbI COSAUHSIIOTCS MEXIYy COOOM TOHKON CTalbHOM IMOJIOCOM,

TOJIIIIUHOW HE MeHee 4 MM.
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3anpemaeTcss HUCIOJIb30BaTh B KAdyeCTBE 3a3€MIIAIONIMX IPOBOJHHMKOB U
3a3eMIINTEeNed MPOPUIBHYI0 apMaTypy. DTO CBS3aHO C KAJIEHBIM HAPYKHBIM CIIOEM,
UMEIOIIMMCS BO BCEX M3JENMIX OTOro Tuma. B pe3ynbrare, Hapylmaercs
pacrnpeneNneHne TOKa IO CEYEHMIO, a MPOLECC OKHUCIEHUS IMPOUCXOIUT HAMHOTO
osICcTpEe.

CoenuHeHue JeTaneid M3 IpoKaTa YEPHOTO MeTalla OCYUIECTBIIAETCS
¢ nmomotsio cBapku. CTallbHas MoJjioca MPUBApUBAETCA K KOHI[AM 3a0UTHIX B 3€MIIIO
anexkTpoAaoB. He  gomyckaercs — WCHOJIb30BaHHE ~ OONTOBBIX  COEIMHEHMUIA,
T.K. OHM OBICTPO OKHUCISIOTCS. B pe3ynbTaTe, KOHTAKT TEpsieTCs, U 3a3€MIISIOIINN
KOHTYp HauumHaeT padorarh He3p@pekTuBHO. [I0 OKOHYaHMM BCEX CBAPOUYHBIX padoOT
MecTa CBapKu 00pabaThIBalOTCS CHEIMAIbHBIMU aHTUKOPPO3UIHBIMU cocTaBamu. J1Jist
ATUX LIEJIEH HeNb3sl UCIOJIb30BATh KPACKy, OCKOJIbKY OHA HapyIllIaeT CBsI3b METaJljla C
3eMJIel U cucTeMa 3a3eMJIeHUs He Oy eT paboTaTh.

Henp3st npou3BoINUTh OKpPACKy 3a3€MJIMTENEN WJIM HAHOCUTh HAa HUX APYIHe
HOKPBITHS, CIOCOOCTBYIOIINE CHMKEHHUIO MpoBoAUMOCTU. OAHAKO MOJ AEWCTBUEM
KOPPO3HH TOJIIIMHA CTAJIbHBIX JETaleld MOCTENEeHHO CHIbKaeTcs. [loaTtoMy ceueHue
AJIEKTPOAA MOAOUPAETCS C ONPEACIICHHBIM 3aracoM. TakuMm 00pa3om, 0OecrieynBaeTCs
JIOCTATOYHO MPOJIOJKUTEIbHAS SKCIUTyaTalusl KOHTYpa 3a3€MJICHUS.

Ecniu  kxoHTyp 3a3eMjieHuss J0Ma COEIMHAETCS C  KOHCTPYKLHSIMHU,
pacrojoKEHHBIMU B YCIOBUSX arpeCCUBHON CpPEJlbl, OHU JIOJKHBI ObITh 3aIIMILIEHBI
CHEeUaTbHbIM MOKPBITHEM.

Cy1iecTByIOT HAOOPBI 3a3eMIIUTENEN 3aBOJCKOTO U3TOTOBIIEHUS, COCTOSIILIUE U3
HETBHOTSHYTHIX IITHIPEH, TOKPBITHIX MEIBIO.

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

J1J1s TOJTHOM TapaHTUX PEKOMEHIYETCsI BBI3bIBATH CIIELUATNCTOB, OHU JOJKHBI
COCTaBUTh aKT MPOBEPKU. OTBETCTBEHHOCTH 3a BBINOJIHEHHBIE PAOOTHI HECET TOJIBKO
VCITOJIHUTEIIb.

BBITOBBIMU 3JIEKTPOM3MEPUTENILHBIMU MIPUOOpaMU 3aMepUTh 3P(HEKTUBHOCTh
3a3€MJIEHUSI HEBO3MOXHO, HAJ0 HMETh COBPEMEHHBIE 3JIEKTPOHHBIE YCTPOWCTBA,

TEXHUYCCKHUEC BO3MOKHOCTH KOTOPBIX AAIOT BO3MOXKHOCTD 3aMCPATH TAKNC JAHHBIC.
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JUJIsl 4aCTHBIX JOMOB COITPOTHUBIIEHHE TOKA HE MOKET MpeBbIIaTh 4 OM.

[IpaBmia TEXHUYECKOW SKCIUIyaTallUd >JIEKTPOYCTAHOBOK MOTpeOUTENEH,
yrBepkaeHHble [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycraHaBiauBaroT
clIeyIolre TpeOoBaHMs K 3a3eMJISIOLIM YCTPOHCTBAM U UX NPOPUIAKTHKE:

- 3a3eMJSIIOIIME yCTPOMCTBA JOJKHBI COOTBETCTBOBATH TPEOOBaHUSIM
rOCy/lapCTBEHHBIX ~ CTAHJIApPTOB,  MpaBWJI  YCTPOHCTBA  AJIEKTPOYCTAHOBOK,
CTPOUTEIBHBIX HOPM MW MpPaBUJ U JIPYTrUX HOPMATUBHO-TEXHUYECKHUX IJOKYMEHTOB,
o0ecrneunBaTh yCIOBHsI O€30MaCHOCTH JIIOICH, SKCILTyaTalluOHHBIE PEKUMBI paOOTHI U
3aIUTY JEKTPOYCTAaHOBOK;

- TIPUCOCIMHEHUE 3a3€MJISIIOIMX MPOBOJHUKOB K  3a3€MIIUTENI0 H
3a3eMJIIIOIMM KOHCTPYKLMSIM JOJDKHO OBITH BBIIIOJIHEHO CBapKoOil, a K TJIaBHOMY
3a3eMJISIIOLLEMY 3aKUMY, KOpIIycaMm amnmnapaTroB, MamMH U onopaM BJI — 60aTOBBIM
coequHeHreM (ans  oOecreyeHus: BO3MOXHOCTU INPOM3BOJACTBA U3MEPEHM).
KoHTakTHBIE COEIMHEHHS JODKHBI OTBEYaThb TPEOOBAHUSAM TOCYJAapPCTBEHHBIX
CTaHAApPTOB;

- OTKpBITO TMPOJIOKEHHBIE 3a3€MJISIIOIIME TMPOBOJHUKU JOJDKHBI  OBIThH
MPEIOXPAHEHBI OT KOPPO3UH U OKPALIEHBI B UEPHBIN 1IBET;

- I ONpENENCHUs 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 HOPMAaMH HCIBITAHUS
AJIEKTPOOOOPYI0BAHNUS,

- BU3yaJbHbI€ OCMOTPBI BUAMMON YaCTH 3a3€MJISIOIIETO YCTPOMCTBA JOJIKHBI
IPOU3BOAUTHCS MO TpaduKy, HO HE pexke 1 paza B 6 MecsAleB OTBETCTBEHHBIM 3a
anekTpoxo3saictBo  [lorpebutens wiam pabOTHUKOM, UM  YIOJHOMOYEHHBIM.
[Ipy ocMOTpe OLIEHUBAETCSI COCTOSIHUE KOHTAKTHBIX COCIMHEHUN MEXIY 3alllMTHBIM
OPOBOJAHUKOM M 00OpyAOBaHHWEM, HaJIMYWE AHTUKOPPO3MOHHOIO TMOKPBITHS,
OTCYTCTBUE OOPBIBOB;

- I ONpENENICHUST TEXHUYECKOTO COCTOSHMS 3a3€MIISIFOLIETO yCTPOMCTBA
B COOTBETCTBMM C HOPMAaMH HCHBITAHUNA DIIEKTPOOOOPYIOBAHUS  JOJKHBI
IIPOU3BOJAMUTHCS:

HN3MEPCHUEC COIIPOTHUBIICHUSA 3a3€MIIAIOIICTO YCTpOﬁCTBa;
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M3MEPEHHE HANPSLKEHUS TPUKOCHOBEHUS (B 3JIEKTPOYCTAHOBKAX, 3a3€MIISIOLLEE
YCTPOMCTBO KOTOPBIX BBIMIOJIHEHO 1O HOpMaM Ha HaNpsDKEHHE MPUKOCHOBEHHS),
IIPOBEPKA HaJIN4us LEH MEXITY 3a3eMJISIIOLLAM YCTPOUCTBOM
Y 3a3€MJIIEMBIMHU JJIEMEHTAMH, & TAKXKE COCIMHEHUN €CTECTBEHHBIX 3a3€MIIMTENICH
C 3a3EMJISIOIIUM YCTPOKUCTBOM;

U3MEPEHUE TOKOB KOPOTKOTO 3aMBIKAHHSI SJIEKTPOYCTAHOBKH, MPOBEPKaA
COCTOSIHUS MMPOOUBHBIX IPEIOXPAHUTEIIEH;

M3MEPEHNE YIEIBHOIO CONPOTUBIICHWS TPYHTa B pPanlOHE 3a3€MIISIOLIETO
YCTPOMCTBA;

- U3MEPEHUS MAapaMeTPOB 3a3€MIBIIOLIIMX YCTPOWCTB - COINPOTUBIICHHE
3a3eMJISIFOLIET0 YCTPOWCTBA, HANIPSHKEHUE ITPUKOCHOBEHUS, IPOBEPKA HAJIMYHUS LECIU
MEKy 3a3€MIIMTEISIMA U 3a3€MJIIIEMBIMH 3JIEMEHTAMU - MPOU3BOMSTCS TAKKE ITOCIE
PEKOHCTPYKIIMM M PEMOHTA 3a3eMJIIOUIMX YCTPOWCTB, MNpU OOHApYKEHUU
paspylieHUus WJIM MOEPEKPBITHS  M30JATOpoB  BJI  snmekTpuueckod  Qyrou.
[Ipn HEOOXOIUMOCTH AOJKHBI MPUHUMATHCS MEpHI MO JOBEACHUIO IapaMeTpOB
3a3€MJIIOLIMX YCTPOMCTB 10 HOPMAaTUBHBIX;

- IIPY UCITOJIb30BAHUU B DJIEKTPOYCTAHOBKE YCTPOUCTB 3aIUTHOTO OTKIIFOUEHUS

(mamee - VY30) nomkHA OCYIIECTBIATHCS €ro MpPOBEPKa B COOTBETCTBUU C
PEKOMEHIAIUSIMU 3aBOJIa-M3rOTOBUTEIIS U HOpMaMH UCTIBITAHUI
AIIEKTPOOOOPYTOBAHUS.

Buvioop kabenei

B coorBerctBMM €O  CTaTUCTUKOM OCHOBHOW IIPUYMHOW  IIOKAPOB
OT 3JICKTPOU3IEITNI SABIISIOTCS ANeKTpuueckue kadbemu. [TosTomy, mist oOecrieueHus
MO’KapHO# 0€30MacHOCTH, HEOOXO0IUMO MPABWIILHO BHIOUPAThH KaOCTbHBIC U3IETHS TI0
THUITY UCTIOJTHEHHUS U CEYCHUIO TOKOIIPOBOISATITUX JKHUJI.

[Tpu BEIOOpE THIIA HCTIOJTHEHUS Kabesel 111 00bEKTOB pa3InIHOTr0 Ha3HAUCHHS
MOXHO Bocmoab3oBaTbes TpeboBanmsimMu ['OCT 31565-2012, B COOTBETCTBUH
C KOTOPBIM B HOPMAaTHBHOW JOKYMEHTAllMd Ha KaOEIhbHOE M3ICIHE JOHKHA OBITh
yKazaHa 00JlacTb €ro MNPUMEHEHHUS C YYEeTOM ToKa3zaTejiell OMacHOCTH W THIIA
UCTIOJIHeHMs. B maHHOM cTaHmapre mpuBenaeHa TaOimma «lIpeumyinecTBeHHBIC
0o0JaCTH TpPUMEHEHUs KaOeNbHBIX W3ACIUNA C yY4eTOM WX THIA WCHOJHEHUSD)

npejCTaBlIeHHAas B TaOnuIe 4.
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Taoauna 4

Hpel/IMyHIeCTBeHHBIe 00J1acTH NPUMEHCHUA Ka0eJbHBIX I/I3Ile.]'[l/lﬁ C

YY€TOM UX THIIA UCIIOJTHCHUHA

Knacc
Tun ncnonHeHus o
MOXKapHOU [IpeumymiecTBeHHast 007IaCTh TPUMCHEHUS
Ka0eIbHOTO U3/ICIHS
OIAaCHOCTH
Be3 o6o3HaueHns 01.8.25.4 JJ1s OTHOYHOM MPOKITa KN B KaOEIBHBIX COOPYKECHUAX U IPOU3BOICTBEHHBIX
MTOMEMICHUAX. | pymoBas mpoKIaKa pa3penraeTcs TOIbKO B Hapy>KHBIX
9JIEKTPOYCTAaHOBKAaX M MPOU3BOJICTBEHHBIX TOMEIIECHHSIX, T1€ BO3MOKHO JIHIIb
MIEPUOANIECKOE TIPUCYTCTBHE 00CITYKUBAIOLIETO IIEPCOHAIA, ITPU 3TOM
HEOOXO0ANMO TPUMEHSITh TACCHBHYIO OTHE3aIUTY
Hr(A F/R) IM1a.8.2.5.4 | dnst npokiiaiky, ¢ y4eToM o0beMa roproyei Harpy3ku kadeneil, B OTKPBITHIX
Hr(A) 1116.8.2.5.4 |KaOEIbHBIX COOPYKEHUSX (ICTAKANAX, TATIEPESIX) HAPYIKHBIX
ur(B) 28254 | CKTPOYCTANOBOK
ur(C) [13.8.2.5.4
Hr(D) [14.8.2.5.4
ur(A F/R)-LS IM1a.8.2.2.2 |JIns npokiagku, ¢ y4eToM 00beMa roproueii Harpy3Kku kaodesiei, Bo
Hr(A)-LS 1116.82.22 |BHYTPEHHHX 3JIEKTPOYCTAHOBKAX, & TAKKE B 31aHUSX, COOPYKECHHUAX U
Hr(B)-LS 12.8222 3aKPBITHIX KaOEIbHBIX COOPYKEHHUIX
ur(C)-LS [13.8.2.2.2
ur(D)-LS 114.8.2.2.2
ur(A F/R)-HF IM1a.8.1.2.1 | dnsa npokaagku, ¢ yaeToM o0beMa roprodeit Harpy3ku kabeneii, Bo
ur(A)-HF [116.8.1.2.1 |BHYTPEHHHX 2/IEKTPOYCTaHOBKAX, a TAKKE B 3[JaHUAX U COOPYKEHHUSAX C
Hr(B)-HF M.8.12.1 MacCOBBIM MIPeOBIBAHUEM JIFOJICH, B TOM YHCIIE B MHOTO( YHKITHOHAITEHBIX
B BBICOTHBIX 3JJaHUSAX U 3JaHUAMXK-KOMILIEKCaX
ur(C)-HF I13.8.1.2.1
ur(D)-HF 14.8.1.2.1
ur(A F/R)-FRLS [Mla.7.2.2.2 | Ana npoKIagKy, ¢ yaeToM o0beMa roprodeil Harpy3ku kabemneil, B cuctemax
ur(A)-FRLS [116.7.2.2.2 |mpoTHBOMOMXKapHOMH 3aILKUTHI, a TAKKE APYIHX CUCTEMAX, KOTOPBIE JOJKHBI
Hr(B)-FRLS 27222 COXpaHATh PabOTOCIIOCOOHOCTE B YCIOBHUAX MOXKapa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
ur(A F/R)- FRHF MM1a.7.1.2.1
ur(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
ur(C)-FRHF 113.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | lnst mpokIaaku, ¢ yueToM 00beMa roprodel Harpy3ku Kabesei, B 3JaHusIX
Hr(A)-LSLTX 1116.8.2.1.2 |AeTckux DOmKONBHBIX B 00pa30BaTENBHBIX YIPEKIACHHUIH,
Hr(B)-LSLTX 28212 CIeHAIU3UPOBAHHBIX JIOMaX MPECTapeNblX U HHBAINIOB, OOJIBHUIAX, B
T CHABHBIX KOPITycaxX 00pa3oBaTENbHBIX YUPEXKASHUH HHTEPHATHOTO TUTIA U
ur(C)-LSLTx 113.8.2.1.2 JETCKUX yapesk/IeHHit
ur(D) LSLTx 14.8.2.1.2
Hr(A F/R)-HFLTX IT1a.8.1.1.1
Hr(A)-HFLTX I116.8.1.1.1
ur(B)-HFLTX I12.8.1.1.1
ur(C)-HFLTX I13.8.1.1.1
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Knacc
Tun ncnonueHus o
MIOXKapHOH [TpenmymiecTBeHHast 001aCTh TPUMEHEHUS
KaOeJIbHOT0 M3IEIINS
OTIaCHOCTH
Hr(D)-HFLTX [14.8.1.1.1
ur(A F/R)-FRLSLTx |I11a.7.2.1.2 | [lnst npoKiIaaku, ¢ y4eToM oGbema roprodeii Harpy3ku Kaberneii, B cucTemMax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpoTHBOIIOXAPHOI 3aIIUTHI, @ TAK)KE B IPYTHX CUCTEMAX, KOTOPHIE JOJKHBI
ur(B)-FRLSLTx 12.7.2.1.2 COXPaHATh PabOTOCIIOCOOHOCTD B YCIIOBUSX 10Kapa, B 3AaHUAX JETCKUX
Hr(C)-FRLSLTX 113.7.2.1.2 JIOIIKOJILHBIX 00pa30BaTeNbHBIX YUPEIKACHUH, CIEHUATM3HPOBAHHBIX JOMax
ur(D)-FRLSLTX 114.7.2.1.2 IIpecTapenbiX U MHBAINAOB, OOJIBHHIIAX, CHAJIBHBIX KOpPITycax

ur(A F/R)-FRHFLTx | IT1a.7.1.1.1 00pa30BaTENbHBIX YUPEKICHUI HHTEPHATHOTO TUIA U JETCKUX YIPEKICHHUIH

Hr(A)-FRHFLTX 1116.7.1.1.1
Hr(B)-FRHFLTx M2.7.1.1.1
ur(C)-FRHFLTx 3.7.1.1.1
ur(D)-FRHFLTX  |114.7.1.1.1

Ha 351eKTpoycTaHOBKH U 3JIEKTPUUECKUE LETU KWIIBIX U OOIIECTBEHHBIX 3IaHUI
B FOPOJIaX U CEJIbCKUX HACEJICHHBIX IYHKTaX HOMHUHAIbHBIM HanpskenueM 10 1000 B
NEPEMEHHOr0 TOKa pacnpocTpansatoTcs TpedoBanua CII  256.1325800.2016,
B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHUE DJIEKTPUYECKUE CETU JOJDKHBI ObITh HE PacHpOCTPaHSIOIMIUMU
FOPEHUE M BBINOJHATHCS KaleasiMU W TPOBOJAMH C KWJIAMU U3 MEAU WU
AIOMUHUEBBIX CIUIaBOB Mapok 8030 u 8176, mmHONPOBOAAMU C MEAHBIMU IIIMHAMU
B cooTBeTcTBUU ¢ TpeboBanusmu [1YD, T'OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CII 76.13330, a taxxe TpeOOBaHUSMHU DJEKTPO- U TOKAPHOU
0e30I1acHOCTH;

- CEUCHMSI TOKOIPOBOJAIIMX MEIHBIX KU U KUJ U3 ATIOMUHUEBBIX CILUIABOB

Mapok 8030 u 8176 nosKHBI OBITH HE MEHEE YKa3aHHBIX B TAOIHIIE J;

Taoauna S
Ceuenus TOKOIIPOBOAAIIINX MECAHBIX KW/ M KWJI U3 AJIIOMHUHUECBLIX CILIAaBOB
mapok 8030 u 8176
HaumMmensbiiee ceueHre TOKOIPOBOISIINX KT
Kaberneil ¥ MPOBOIOB, MM>
HaumeHoBanue TUHHHA

M€ IHBIMH JKAJIAMH U3 aJTFOMUHHEBBIX

KUTTAMH crtaBoB Mapok 8030 u 8176
JIvHUM TPYNIIOBBIX CETEW OCBEIICHUS 15 2,5
JIMHUY TPYNIIOBBIX CETEH PO3ETOK 2,5 4,0
JIMHUY OT 3TaXXHBIX JI0 KBAPTUPHBIX 2,5 4.0
IIUTKOB M K PACUETHOMY CUETUHKY
Jluauu pacupeneauTeTbHON CeTH 4.0 6,0
(cTosIKM) AJI NUTaHMSI KBApTUP
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- TIPY COCIMHEHUU MPOBOJHUKOB C KUJIAMH W3 aJIFOMUHUEBBIX CILIABOB MapOK
8030 m 8176 c »>IEKTPOYCTAHOBOYHBIMU W3JECIUAMM, allaparamu 3alluThl U
CYETUMKAMH PEKOMEHJIYeTCS HCIOJIb30BaTh COCIAMHUTEIbHBIE YCTPOWCTBA B
cootrBeTcTBUM ¢ TpeboBanusimMu ['OCT 31604 s KOMMyTanuu MPOBOJHHUKOB W3
AITIOMUHUEBBIX CIUIABOB C KOHTAKTaMM JIJI1 IPOBOJHUKOB U3 MEJIH.

s oOecrieueHus HaJIE)KHOCTH KOHTAKTHBIX COEIMHEHUN B
pacrpeaeauTeNbHbIX KopoOKax ciemyer OCYILIECTBIISATh COCMHEHNUE
TOKOIIPOBOSLIUX >KHJI M3 CIIaBOB amoMuHusi Mapok 8030 u 8176 mpu momoniu
BUHTOB WJIM QJIIOMUHHUEBBIX TUJIb3, METOJIOM OIPECCOBKHU MJIM UCIIOIb30BaTh CBAPKY.

[Ipu MOHTake OTBETBJISEMBIX KaOeJel C KWIAMH U3 aJIFIOMUHUEBBIX CILIaBOB
Mapok 8030 u 8176 10MKHBI IPUMEHATHCA C)KMMBI C OIIMHKOBAHHBIMU KOHTAKTAMMU.

[Ipy BBINOJIHEHUU COEOUHEHHI B JJIEKTPONPOBOJKAX C TOKOMPOBOISAIIMMHU
YKIJIAMH U3 CIUIaBOB AFOMUHMS Mapok 8030 u 8176, eciii TUII AJIEKTPOYCTAHOBOYHBIX
U3JICIUA  COACPKUT MEJHbIE WIM JIaTYHHbIE KOHTAKThI, ISl OOecreyeHus
CTAOMJIBHOCTU KOHTAKTHOTO COEAUHEHHUSI CIIEYeT MPUMEHSTH 3JIEKTPOIPOBOISIINE
CMa3KH.

Menp uMeeT Jy4yllyr0 NpPOBOJUMOCTb, MO CPAaBHEHUIO C AIIOMHUHHEM, YTO
oOecrieynBaeT MpU MEHBIIIEM CEUCHUH OOJIBITYI0 MAKCUMAIbHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJTHUK MEHBIIIE TOJIBEPracTCsi OKUCICHUIO U CIIOCOOEH JI0Jroe
BpEMsI COXPaHATh KAayeCTBO KOHTAKTOB MPU COCAUHEHUM B PACHPECIUTEIIbHBIX
KOpOOKax u Apyrux nmpuodopax.

B xunabix u OOIIECTBEHHBIX 3/IaHUSIX C TPUMEHEHUEM JIEPEBSHHBIX
koHCTpykiuii B coorBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE DJICKTPUUECKHUE CETH JIOJDKHBI OBITH HE PACIIPOCTPAHSIONIMMU TOPEHHUE U
BBITIOJIHATHCS KaOensiMu 1 poBoaamu ¢ MeaubiMu xuiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 nomyckaer MNpuUMEHEHHWE KaOCIbHBIX U3ACIUA C
TOKONPOBOSIIIUMU ~ KUJAMHA U3  AJIOMUHHUEBBIX CIUIAaBOB JUIsl  OpraHU3alvu
BHYTPEHHHX CETEH, HO HAKJIaJIbIBAET HA UX MOHTAX JIOMOJHUTEIbHBIE OTPAHUYCHHSI.

Jliist obecrniedeHnsi HaJIe)KHOCTH DJIEKTPONPOBOAOK B 3AaHUSX, BBITTOJHIEMBIX
MPOBOJAMU U KaOeJIsIMU ¢ TOKOMPOBOASIIMMU KUJIAMHA U3 CILJIABOB AIFOMUHMUS, TIPU
MOHT@)X€ JIOJDKHBI  HCIIONB30BATHCA  JIMOO  DIIEKTPOYCTAHOBOYHBIC — HM3ICIIHS,

KOHTAKTHBIC I'PYIIIbBI KOTOPBIX HMMCIOT CIICHHUAJIBbHBLIC ITOKPBLITHA, O6€CH€‘II/IB8,I-0HII/I€
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CTaOMIIBHOCTh KOHTAKTHOT'O COSAMHEHUS KaK C METHBIMU, TaK ¥ C TOKOIIPOBOISIIIAMU
KUJAMH W3 CIUIAaBOB AFOMHHHS, YTO JO/DKHO OBITh OTPAKEHO B MAapKHPOBKE
(nanpumep, Cu/Al) mu00 mpu KCMONB30BAHUU CEPHUIHO BBIMYCKAEMBIX B CTPaHE
YCTAaHOBOYHBIX M3JEIUA JODKHBI TPUMEHSTHCS JOMOJHUTENIbHBIE TEXHUYECKUE
CpelicTBa, 0OecrneurnBaronIie CTabUIbHOCTh KOHTAKTHBIX COSIMHEHUH.

[Ipy  KOpPOTKOM  3aMBIKAHMM  MEIHBIE  JKWJIBI  SABJISIOTCA  Oojee
Mokapo0e30MacHbIMU, YE€M KUJIbl W3 ATIOMUHHMEBBIX CIJIABOB 3a CUET MEHbIIEH
3Q)KATATEIbHOW CHOCOOHOCTH YacTHI[ MEOU [0 CPAaBHEHHUIO C 3a)KUTaTEIbHOU
CIIOCOOHOCTBIO YACTHIL ATTFOMHUHMS.

C Touku 3peHHs MOKApHON OE30MaCHOCTH, MPEIMNOYTUTEILHBIM SBIISETCS
MpUMEHEHUE KaOeIbHBIX U3/IEINI C MEIHBIMU TOKOTIPOBOISIINMHU JKUIJIAMHU.

Ha nmoxxapHyto 6€301acHOCTh 3JIEKTPOIIPOBOJIKH BIHSET MPAaBHUIBHOCTH BHIOOpA
CEUYEHHUS TOKOMPOBOAAIIUX KU Kabeneil. HeBepHblil BEIOOp ceueHus: kabelsi MOKET
NPUBECTU K €ro MNEPEerpeBy, OIUIABICHUIO M3OJSILUU U €€ BOCIUIAMEHEHUIO WIH K
KOPOTKOMY 3aMBIKaHHIO € TTOCIIETYIOIIUM BO3TOPAHUEM.

OCHOBHBIM TMapaMeTpPOM, KOTOPBI HEOOXOIWMO YYHTBIBATh IPU pacyeTe
CeUueHHs Kabens SBISETCS JUIMTEIBHO JOMyCTUMas TOKOBash Harpyska, T.e.
MaKCUMaJibHas BEJIMYMHA TOKA, KOTOPYIO Kabellb MOXKET MPOoMycKaTh 6€3 reperpesa B
TE€UYEHUE JUTUTEILHOTO BPEMEHHU.

PacueTHbIe 27eKTpUYECKHE HATPY3KH JIJIST Pa3IMYHBIX KHUJIBIX M 0OIIECTBEHHBIX
3nanui npeacrasieHsl B pazaene 7 CIT256.1325800.2016.

JUist TpoBeICHHsI CaMOCTOSITENIBHOIO pacyeTa CeYeHUs Kalens Mo TOKY IS
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOIUMO BBITIOJHUTD CIIEAYIONINUE JECHCTBUS:

- OMpEeNeNUTh CYMMapHYH MOIIHOCTh BCEX JJIEKTPONPUOOPOB, KOTOPHIC
OJTHOBPEMEHHO MOTYT OBbITh BKJIFOUEHBI B CETh;

- paccuMTaTh CUITy TOKa, KOTOpas OyJeT MpOTEKATh M0 KAOEJ0 MPU BKIIOYEHHUH
JAHHBIX AJIEKTPOIPUOOPOB;

- 110 Ta0JIUIe ONPEACIUTh HanboJIee MOX0sIIIee ceueHue Kabes.

CymMapHasi MOIIHOCTh 3nekTponpudopoB (P, BT) Berumcisercs kak cymma
MOIITHOCTEN OTACIBHBIX TPHOOPOB, KOTOPHIE MOTYT OBITH BKIIOUEHBI OJTHOBPEMEHHO.
JlanHbIE O MOIIHOCTH Ka)JOTO 3JIEKTPUYECKOTO MpHOOpa YKa3bIBAIOTCS B €O

IIacIopTe, pyKOBOJACTBE 110 HKCIUTYaTallUH U T.II.
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Pacuer cuitel Toka (1, A) mpoTEKArOIIETo 1Mo KabeIto MPOBOIUTCS IO hopMyIIaMm:

u1s onHo(azHou cetu HanpspkeHueM U =220 B
P‘ KH
U-cos@

L=

i Tpexdasznoit cetu HanpsbkenueM U = 380 B
! o

S S
w/'3_- U-cos@

11 OBITOBBIX AJIEKTPONIPUOOPOB COSP = 1.

K, — Koa(ppuumeHT 0o fHOBPEMEHHOCTH, T.€. KaKasi 4acTb IPUOOPOB MOXKET ObITh
BKJIFOUEHA OJJHOBPEMEHHO.

JUis MOBBILIECHUS TOKAPHOM OE€30MacHOCTH, B pacuere Il YacTHOro JoMa
(KBapTUPBI) MOKHO MPENIOJIOKUTD, YTO B CETh OJJHOBPEMEHHO MOTYT OBITh BKIFOUEHbI
BCE AJIEKTpUUECKUE TPUOOPHI U TPUHATH K03 puuuent K, = 1.

3Has BEIMYMHY TOKAa, CEYEHHE MpOBOAA HAXOAAT 1o Tabmuue 6.
Ecnu okaxercs 4To pacueTHOE U TaOJIMYHOE 3HaYCHHSI TOKOB HE COBIIAJIA0T, TO B 3TOM

ciydae BeIOMparoT Onmkaiiiiee 00Jblee 3HaYeHUe CEUCHUS TOKOTIPOBOISIICH KHUJIBI

Kabens.
Tabauua 6
Br100p ceveHusi NPOBOAA MO BeJIMYNHE TOKA
Ceuenne MenHble Kuibl TPOBOAOB U Kabenen
TOKOITPOBOIALLEN Hanpspkenne, 220 B Hanpspkenne, 380 B
KHITEL MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
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CeucHiie MenHbie KUITBI POBOJIOB U Kabenen
TOKOMPOBOISIIICH Hanpsokenue, 220 B Hanpsixenue, 380 B
KIITBE, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTh, KBT

120 300 66,0 260 171,6
2,5 20 4,4 19 12,5

4 28 6,1 23 15,1

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

Eciu B 1oMe HMMEIOTCS MOILIHBIE 3JIEKTPONPHOOpPHI, Harpy3ka KOTOpPBIX
coctaBisier Oosee 1,5 kBT, misg uX MOAKIIOUEHUST PEKOMEHIYETCS MCIOJIb30BaTh
OTJIEIbHYIO JINHHUIO.

Yacto npuxoauTCs peliaTh 00paTHYIO 3ajauy, KOrjaa Jijisl U3BECTHOTO CEUCHMS
IPOBO/IHUKA, IPOJIOKEHHOTO B IOME WJIM KBapTUPE, HEOOXOAMMO HAaUTH MaKCUMaIbHO
JNOMYCTUMYIO Harpy3ky. B 3ToM ciywae, mo Tabnuumam sl JAHHOTO CEUYEHHUS
TOKOIIPOBOSLIEH >KUJIbl Ka0ensi HaxOJUM MaKCHUMaJIbHO JIONYCTHUMYIO HarpysKy.
3aTeM 3Hasi MOIIHOCTHU JIEKTPUYECKUX MPUOOPOB, ONpeiesieM, KaKhue U3 HUX MOTYT
OBITh OJJHOBPEMEHHO BKJIFOUEHBI B CETh.

Crnenyer MOMHHTB, YTO MAKCUMAJbHBIM JTONMYCTHUMBIA TOK JUJISl CTAHAAPTHBIX
OBITOBBIX AJIEKTPOYCTAHOBOYHBIX HW3JENUH (BBIKJIIOYATENN, PO3ETKH) paBeH 16 A.
[ToaToMy BKJItOUATh B OJHY PO3ETKY WM MOAKIIOYATh K OJHOMY BBIKIIFOUATEIIO

Harpy3ky oosiee 16 A, uto 1151 0fHO(A3HOM CETU COOTBETCTBYET 3,5 KBT Henb34.
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3.3. HeiticTBus npu oOHapy:KeHUuMn aBapUilHOIO pexumMa
B 3JICKTPOO0OPYA0BAHUU

ABapuiiHBINA PeXUM padOThl 3KCIUTYaTUPYEMOIO 3JIEKTPOOOOPYAOBAHUS MOXKET
NPOSIBJISITHCS B BUJIE CPAOOTKU anmapaTroB AJIEKTPUUECKON 3alUThl CETH, U3MEHEHUS
[[BeTa TEPMOMHJIUKATOPOB, OOHAPY>KEHUS 30H AHOMAJIBLHOTO HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TMPHU TEIJIOBU3MOHHON JIMarHOCTHKE, CPA0OTKU JIaTYMKOB
tepmocuctem. Kpome Toro, 00 aBapuiiHOM pexkuMe pabOThI AIEKTPONPUOOpa MOKET
TOBOPUTH MOSIBICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BHJIKM NMHUTAHHS OIUIABJICHHM,
aepopMaIy Kopiyca, BOSHUIKHOBEHUH MpU paboTe HEXapaKTEPHOIo IIyMa U 3amaxa
IJIaBAILEHCS U30JLUN.

[Ipu3Haku aBapuitHOrO pexxuMa paboThl AIEKTPOOOOPYI0OBAHUS U IEUCTBUS MIPH

UX OOHapyXEHUU MPEICTABICHBI B TAOIHILIE 7.
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Tadoauua 7
IIpu3Haku aBapuitHOT0 pesKuMa padoThl 3JIEKTPOOOOPYA0BAHNS M 1eHCTBHS MPH UX O0OHAPYKEHUH
IIpu3Hak aBapuiiHOTO pexuMa Bo3moxkHas npuyuHa Pexomenayemble neiicTBust
Cpabotan aBTOMaTH4eCKHil BeIKIIOUaTenb | KopoTkoe 3aMblkaHK€e B LEITH. Oran 1.
Ileperpyska B nenmu. - YCTAaHOBUTb Kakoil THUN  ammapara 3alluThl  cpadoTai
(aBTOMaTHYECKUI BBIKJIIOYATEb, YCTPOMCTBO 3aIUTHI
Cpaborano yCTPOUCTBO 3alIMTHI | YTEYKa TOKa. mQepeHIaIbHOr0 TOKA, YCTPOHCTBO 3aIUTHI OT IEPEHAIPSDKEHHS,
nuddepeHIaIbHOTO TOKA YCTPOMCTBO 3aLIUTHI OT IYTOBOTO Mpo00s (MCKPEHHs)) UK 110 KAKOMY
KaHaJTy IPOHM30IILIO CpabaTbIBaHKUE, €CIIM MPUOOP KOMOMHUPOBAHHBIN,
Cpaborano ycrpoicTBo 3amuthl  OT | Jlyrosoii T.e. 00beuHSET B ceOe /1Ba u Oosiee TUMa 3alUThI;
JyTOBOT0 MP000st (MCKpEHUs) po0Ooii(rocnea0BaTeIbHbIH, - YCTaHOBHUTH OOCTOSITENbCTBA MPHU KOTOPBIX  IMPOU3OILIO
napajulebHbIN, Ha 3eMIIK0) MM | OTKJIIOUeHHE. YTo NpoU301II0 Mpel OTKIII0YEHHEM (OKIII0YEHHE WIIT
UCKpEHHUE. OTKJIIOYCHHE TOTPEOUTEINs, MEpIlaHWEe CBETa, aHOMajbHas padoTa
aneKkTponpudopoB u T.11.)? Kakue Harpy3ku ObUTH MOJKIIOYESHBI U ObLITH
Cpaborano  ycrpoiictBo  3ammthl  OT | [lepenaasl HANPSHKEHUS B pabore? Korma u ckosibko pa3 cpabdaThIBaJIM arnmmapaThl 3a1UThI?
TIepEHANPSKEHHS - MPOBECTH BU3YAJIbHBIH OCMOTpP 3JIEKTPOOOOPYJOBAHUS (LIHYPHI

MUTAHWS, PO3ETKH, BBIKIIOYATENM, KOHTAKTHBIE  COCIUHEHHS,
COEJMHHUTENIbHBIE KOPOOKH, 3JIEKTPONpUOOpHl) HA HAIUYHE BUAMMBIX
MOBPEXICHUH (M3MEHEHHE IIBETA WJIHM OIUIABIICHUE HM30JIIIHU, CIIEIIbI
TEPMUYECKOTO BO3AECUCTBUS B pe3yjibTaTe KOPOTKOTO 3aMbIKAHUS,
UCKpEHUS, IEPErpy30K);

- €CJIM TpU BU3YaJbHOM OCMOTpPE OOHApy>KEHbI MOBPEXKACHUS, TO
HEOOXOAMMO TMPHUCTYNUTh K YCTPAHEHWIO TIPUYHMH BBISIBICHHBIX
HOBPEXICHUN u PEMOHTY (3amene) MIOBPEXJIEHHOTO
3JEKTPOOOOPYAOBAHUS;

- €CJIM IPU BU3YaJIbHOM OCMOTpE MOBPEXIEHUS He 00HAPYKEHBI, TO
HE0O0XOAUMO MPENUTH K 3Tamy 2.

Oran 2.

[IpoBepuTh HauIeKAalTyI0 pabOTY anmnapaTa 3aiUThl.

- JUTsL yCTPOWCTBA 3AIIUTHI OT MEPEHANPSHKEHHUS N3MEPHUTh 3HAYCHUE
HanpspkeHus nuTatomed cetn. Ecim  3HaueHWe  NHTAIONIEro
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

HaIpsDKEHUS CETH BBIXOAMT 3a JAMANa30H YCTaBKM ammnapara (HMXe
HIDKHETo IIpeJiesla WK BbIIEe BEPXHEro), To npodiema B cetu. Eciu
3HAUEHUE MUTAIOIIErO HAIPSDKEHUS CETH JIEKUT B AMAINa30HE YCTABKH,
TO amnmapar 3alUThl HEUCIIPABEH U €ro HeOOXOAUMO 3aMEHUTh;

- s ycTpoiictBa 3amMThl AU (epeHIuanbHOrO  TOKa B
COOTBETCTBUHU CO CTaHIapTamu [7, 8] B KOHCTPYKIIMHU JODKHO OBITH
IIPENYCMOTPEHO  TECTOBOE  YCTPOMCTBO  (KHOIIKA),  KOTOpOE
o0ecreynBaeT NpoBepKy paboTocrocoOHOCTH anmnapara. Takke MOXKHO
MPOBEPUTH PAOOTOCIIOCOOHOCTh YCTPOMCTBA C MOMOIIBIO MPUOOPOB
OPOBEPKM U M3MEpPEHMs] MapaMeTpoB YCTPOWCTB  3aIUTHOIO
oTkioueHus. Eciy anmapar 3amuThl HEMCIPaBEH, €ro HeoOXO0IUMO
3aMEHUTb.

- JUIsl YCTpOMCTBa 3alMThl OT JAYTOBOTO Mpo00s IPOBEPUTH
paboTOCIIOCOOHOCTH anmnapara B COOTBETCTBUU C MHCTPYKIIMEH 3aBoJa-
usrorosutensd. Hampumep, ¢ NOMOIIBIO TECTOBOIO YCTPOICTBa,
BXOJISIILIEr0 B KOMIUIEKT MOCTaBKM NMpHOOpa, MPH MOMOIIU TECTOBOM
KHONKU ¥ T.A. Eciu anmapaT 3aiuThl HEMCIIPaBEH, €ro HeoOX0AuMO
3aMEHUTb.

- JUISE aBTOMATHUYECKOTO BBIKJTIOYATENs IIPOBEPUTH
paboTOCIIOCOOHOCTH MeXaHu3Ma pacuerneHus. B3sectn
ABTOMAaTUYECKUN BBIKIIOYATENb PYKOW M IIOCIIE OTKIIOYHTH ero. IIpu
OTKJIIOYEHUH JIOJIKEH OBITh CIBIIIEH XapaKTEePHbIH HIETYOK.

Ecnu anmapatsl 351eKTpUYECKO 3aIIMThI UCITPaBHBI, TO HEOOXOIUMO
NEPENTH K FTamy 3.

Oran 3.

[IpoBepka mpUCOeTUHEHHBIX HATPY30K (JIEKTPOIPUOOPOB).

- TPUCOENMHATh K DJIEKTPUYECKON ILEeNu MOOYEepeaHO IO OJIHOM
Harpyske, KOHTPOJIHUPYs cpadaThIBaHHs alapaToB 3aIHUTHI;

- 1P BBISIBJICHUU Harpy3KH, BbI3bIBatolIel cpabaThIBaHKE amnapara
3aIUTBl, BBIBECTH HArPy3KY U3 DKCIUTyaTallUH.
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

PesynmbTaThl  mpOBepKH, @  TaKkKe  BCE  IPOBEACHHBIC
npoduiIakTH4eCKUe W PEMOHTHbIE  pabOTBl  JOJDKHBI  OBITH
3a(hKCUPOBaHBI B )KypHAJIE.

TepMOI/IHI[I/IKaTOp MU3MCHUII LIBET

ITeperpyska nemnu.
II;moxoi KOHTaKT.

- BeiBecTu anekTpooOopy0BaHUE U3 SKCILUTYaTallUH;

- YCTAHOBUTb OOCTOSITEIBCTBA, IPU KOTOPBIX ITPOU3OLIEI IIEPErpeB
(kakue Harpy3ku ObUTM TOJAKIIOUEHB HW ObUTH B paboTe, mpu
BO3MOXHOCTH M3MEpPHUTh INPOTEKAIOUIMH TOK C LENIbI0 BbISBICHUA
HEPErPY3KH).

- TPOBECTH BU3YAJIbHBIH OCMOTp 3JIEKTPOOOOPYIOBaHUS, Ha
KOTOPBIii HAHECEH TEPMOMHIMKATOP HA HAIWYHE  BUAMMBIX
HNOBPEXXJICHUN (M3MEHEHHE LBeTa WM OIUIABJICHUE W3OJIALUU, CIIEAbI
TEPMUYECKOTO BO3ACUCTBUS B pPE3ylIbTaTe KOPOTKOTO 3aMbIKaHHS,
UCKPEHUS, IEPErPy30K);

- €CIIM TIPU BHU3yaJIbHOM OCMOTpPE OOHAPYKEHBI IMOBPEKACHUS, TO
HEOOXOIMMO HPUCTYIUTh K YCTPAaHEHUIO IPHUYUH BBISBICHHBIX
MTOBPEXACHUN u PEMOHTY (3ameHe) ITOBPEXKICHHOTO
3JIEKTPOOOOPYI0BAHM;

- €CJIM TIPU BU3YaJTbHOM OCMOTpPE MOBPEKICHHUS HE OOHAPYKEHBI —
IPOBECTU OIIEHKY €ro COCTOSIHUS W BBIMOJHUTH NPOPHUIAKTHUECKUE
paboTHI;

- YIQIUTh CTapblii TEPMOMHINKATOP U HAHECTH HOBBIM.

B xypHanme ykas3aTb naTy OOHapy)KeHMsI IeperpeBa, NPUUUHY,
IpoBe/IeHHbIE PA0OTHI (PEMOHT, 3aMEHa, POPHIAKTHYECKHE PaOOTHI),
JaTy HaHECEHHsT HOBOTO TEPMOMHIUKATOPa, COCTOSHUE HOBOTO
TEPMOMHUKATOPA (IIBET, IPaIynpPOBKA U.T.I1.).

[Tonyuen curnan nokapHoi ONacCHOCTH OT
TEPMOCHUCTEMBI

Ileperpyska.
II;moxoi KOHTAKT.

B cityuae mosydeHus curaaia o rneperpese:

- YCTAaHOBUTH MECTO, I'’I€ ITPOU3OILIO Cpa6aTBIBaHI/Ie JaTyuKa,

- 3auKCcHpOBaTh B JKypHaje BpeMs, MECTO W HAWUMEHOBAaHUE
AIIEKTPOOOOPY/I0BaHHSI, HA KOTOPOM MPOU30IILIO CpabaThIBAHHE;
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IIpu3Hak aBapuiiHOTO pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

- TPOM3BECTH OCMOTP OOOPYAOBaHHS, IO MPHYUHE KOTOPOTO
IPOM30IILIO cpadaThIBAHUE CUCTEMBI,

- 10 pe3ysibTaTaM OCMOTpa, B Clydac BBISIBICHHS HEUCIPABHOCTH,
NPOBECTH PEMOHT, TEXHHUYECKOEe OOCITy)XMBaHHWE WU 3aMCHY
IMEKTPOOOOPYIOBAHUS;

- Tpu HEOOXOJMMOCTH 3aMEHHUTh JATUYUK C COOTBETCTBYIOIICH
OTMETKOM B )KypHaJIe.

I[Ipy  mpoBeaeHMM  TEIUIOBU3MOHHOU
JMArHOCTUKU OOHApYXEeH aHOMaJbHbIN
HarpeB 2JIEMEHTA IEKTPOOOOPYy10BaAHUS

ITeperpyska.
IIioxoi KOHTAKT.

IIpu oOHapyXeHUM aBapuUUHOIO IOXApOOMaCHOro JedeKra
JIEKTPOOOOPYIOBAHNE HEOOXOJMMO HEMEMJICHHO BBIBECTH U3
9KCILTyaTalliy U IPOBECTU PEMOHTHBIE PAOOTHI.

ITocne yCTpaHEHUs HEUCIPaBHOCTEM, IIPUBEAIINX K
BO3HUKHOBEHUIO Je()eKTa, PEKOMEHIYETCsS IIPOBECTH IOBTOPHOE
TEIJIOBU3MOHHOE 00CIIeI0BaHUE JAHHOTO OOBEKTA.

Pesynprarhl IMOBTOPHOM JUAarHOCTHKM 3aHECTH B IIPOTOKON C
yKa3aHHEM IPOBEIEHHBIX PEMOHTHO-IPO(YUIAKTUYECKHX PadOT.

Pekomennyercs NpOBOAWTH  BHEIUIAHOBYK)  TEIJIOBU3MOHHYIO
JMArHOCTUKY OTJIEJBHBIX 3JIEMEHTOB 3JIEKTPOOOOPYIOBAaHUS TIOCIHE
Ka)KJI0rO X PEMOHTA WM 3aMEHBI.

Pe3ynbraThl BHEIUIAHOBOM JUArHOCTUKHU 3aHOCATCA B IPOTOKOI C
yKa3aHWEM IPUUYMHBI 00CIIe10BaHus.

[Ipu pabote snexkTpuyeckoro mpudopa
HAOMIOIaeTCsl HE XapaKTepHBIM IIyM,
3amnax IJIaBsIIecs: N30JIAIUH.

Ilepenaas! HaNIpsKEHUS.
Hapymenue IIPaBHII
JKCILTyaTaluu.
Heuncnpasaocts
AJeKTpoInpudopa

OTKIIIOYUTD IAEKTPOTPUOOP OT CETH.

OcMoTpeTh MpubOp Ha HATMUKME HEMCIIPAaBHOCTEN (OIIaBIeHHE UITH
MOBPEXKICHUE M30JISILMK MUTAIOIIET0 HIHYypa, AepopMaliis Kopiyca u
T.J.).

[Ipu oOHapyXeHUM HEUCHPABHOCTU BBIBECTH MpUOOp U3
JKCILTyaTaluy.

[TponsBecT peMOHT WM 3aMeHy Npuodopa.
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3akJIloueHue

JIiss TIOBBIMICHUS YPOBHS IOXKapHOW O€30MacHOCTH OOBEKTOB IKHIIOTO
CeKTOpa W OOIIECTBEHHBIX 3JaHWI HEOOXOIMMO MPOBEACHUE MEPOIPHUSITHH IO
Npo(UIAKTHKE IMOKapOB OT AJIEKTPOOOOPYNOBaHUS, B TOM 4KCIe Ha OCHOBE
COBPEMEHHBIX BO3MOYKHOCTEH BEIEHHS MOHUTOPHHTA COCTOSHHUS TOKapHOMN
0€30MacHOCTH, IKCIUTYaTHPYEMOTO JIEKTPOOOOPYTI0BAHHUS.

K HUM OTHOCHTCS CHCTEeMaTHUECKU MOHUTOPUHT TIOYKApHOH 0€30MacHOCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHMS KIJIBIX U OOIECTBEHHBIX 3/IAaHUN C
NPUMEHEHUEM COBPEMEHHBIX TEXHUYECKUX CPEJCTB, & UMEHHO TEIUIOBHU3MOHHAS
JTUArHOCTHKA, TIPUMCHEHHE TEPMOWHIMKATOPOB JIUIS BBISBICHHUS aBapUHHBIX
YY9aCTKOB DJIEKTPOYCTAaHOBOK. Takke HEOOXOIMMO BHEAPATh B IITHUPOKYIO
MPAKTUKY HOBBIC ammaparhl 3alIUThl JIEKTPUUECKUX CETEH — YCTPOMCTB 3alIUThI
OT JTyTOBOTO MTPO00S U MEePEHAIPSKEHUS.

C 1enpi0 TOBBINICHUS  TMOXKApPHOW  O€30MACHOCTH  JKCIUTYyaTUPYEMOIO
AIIEKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBEHHBIX 3/IaHUN, MPOPUIAKTHICCKAM
OCMOTpaM JOJHKHBI TTOABEPTaTHCS BCE DJIEMEHTHI DJICKTPOYCTAHOBOK.

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

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MPOBOUTH MPODUIAKTUKY IMOKAPHOU O€30TIaCHOCTHU IIEKTPOOOOPYA0BAHUS KUJIBIX U
OOIIECTBEHHBIX 3TaHHM.

[IpumeHsis COBOKYMHOCTh Pa3IMYHBIX METOJIOB MOXKHO TOCTPOUTH CHCTEMY
MOHUTOPHUHTAa ¥ TPO(PHIAKTHKKA TOKApPHOHW OMAacHOCTH OAKCIUTyaTHPYEMOTO
AJIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE IIOXKApHOW  0€30macHOCTH
AJIEKTPOYCTAHOBOK W  TO3BOJIAIONIYIO OCYIIECTBISITH €0  MPOTHUBOIIOKAPHYIO

MPOPIIAKTHKY.
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[Ipunoxenue

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

ABTOMaTHYECKHE BhIKJIYATEaU (AB)

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

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C DJIEKTPOMArHUTHBIM PACICITATEIIEM
3aIUIIAIOIINM JIEKTPUUYECKYIO IIENb OT KOPOTKOTO 3aMBbIKaHHUS 1 KOMOMHUPOBAHHBIM
paclenuresieM — KOrja JOMOJHHUTENIBHO C 3JIEKTPOMAarHUTHBIM paclenuTeseM

IMPUMCHACTCA TEILIOBOM PaCucCIIuTCIIb, 3am1/11ua}01111/1171 IICIIb OT IICPCTPY3KHU.
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1, 2 — BUHTOBBIE KJIEMMBI JIJIsl IOKITFOUEHHSI;3 - TOIBMYKHBIN KOHTAKT; 4 — HEMOIBM)KHBIH KOHTAKT;
5 - myroracuTenbHas Kamepa; 6 - THOKUI MPOBOTHUK (TIPUMEHSETCS ISl COSMHEHUS TIOIBUKHBIX
9JacTeil aBTOMAaTHYECKOTO BBIKIIOYATENS); 7 - KaTyIIKa AJIEKTPOMArHUTHOTO PACHENHTENs;, § -
CepJCYHHK DJICKTPOMArHUTHOTO paclenuTeNs; 9 - TEroBo# pacuenurensb (OMMeTauinyecKkas
mnactiHa); 10 - mexanusm pacuenurens; 11 - pykostka ympasienus; 12 - duxcatop (mus
KperieHus apromara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YcrpoiictBo AB ¢ KOMOMHUPOBAaHHBIM pacleNUTENIEM
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B cootBerctBUM ¢ TpeboBanusmu riaBel 3.1 TIVD, CII 256.1325800.2016,
CIT 31-110-2003 ObITOBBIE DJIEKTPOCETH MOJDKHBI OBITH 3alIUIIEHBI OT KOPOTKHUX
3aMbIKaHU W meperpy3ku. llodTomMy [ 3amquThl AIEKTPONPOBOAKH KUJBIX H
OOIIECTBEHHBIX 37aHUN CJeAyeT MPUMEHATh AaBTOMAThl C KOMOWHUPOBAHHBIM
pacLenuTenem.

B aBTOMaTHM4ECKOM BBIKJIIOYATENE, 3@ 3AIIUTY LENU OT KOPOTKUX 3aMbIKaHUI
OTBEYAET AIEKTPOMArHUTHBIN pacienuTesnb. OH COCTOUT U3 KaTYIIKH C HaXOIAIUMCS
B €€ IEHTPE CEPACYHHKOM, YCTAHOBJIEHHBIM HA CHEIUAJIbHON IMPYKHUHE.
B HopmanbHOM pexume paOOTBl, TOK, MPOXOAsd IO KaTylIIKE CO3AaeT
AIEKTPOMArHUTHOE TI0JI€, KOTOPOE MPUTATUBAET CEPJIACYHHUK BHYTPh KATYIIKH.
Cunpl  3TOr0  AJNEKTPOMATHUTHOTO TOJS  HEJOCTAaTOYHO 4YTOOBI IPEO0JIETh
CONPOTHUBJIEHUE MPY>KUHBI, HA KOTOPOW YCTAHOBIJIEH cepaedHuk. [Ipm kopoTkom
3aMBIKAHUM TOK B JJICKTPUYECKOW LIEMM MTHOBEHHO BO3pAcCTacT JI0 BEJIIMYMHBI B
HECKOJIBKO pa3 TMpPEBBIIAIONIE HOMHHAIBHBII TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHHsI, TPOXOAS IO KATYIIKE AJIEKTPOMArHUTHOIO PACLEHUTENS YBEIUYUBAET
AIIEKTPOMArHUTHOE T0JI€, BO3ICUCTBYIOIIEE HA CEPICUYHUK O TaKOW BEIMYUHBI, YTO
€ro CHJIbI BTSITUBAHUS XBaTaeT HA TO YTO ObI MPEOJ0JETh CONPOTUBIICEHUE MPYKUHBL,
MEepEMEIIAsICh BHYTPh KATYHIIKH CEPJICYHHUK Pa3MbIKAET TOJABUKHBI KOHTAKT
aBTOMATHYECKOTO  BBIKJIIIOYATENs, O00ECTOYMBasl  IEMb.  DJIEKTPOMArHUTHBIN
pacuenuTeNnb OTKIIFOYAET AEKTPUUECKYIO LEMb 3a JOJIA CEKYH/IbI.

3almTy DJIEKTPUUECKOM Iemu OT TMeperpy3ku OO0ecleurnBaeT TEIIOBOM
pacuenuTelb ABTOMATHYECKOTO BBIKJIFOYATEIIS.

[leperpy3ka MOXET BOSHUKHYTh PU BKIIOYEHUH B CETh 3JIEKTPOOOOPYAOBAHNUS
00I11ei MOLTHOCTBHIO MPEBBIIIAIONIEH JOMYCTUMYIO HArpy3Ky AJis TaHHOM CETH, 4TO B
CBOIO O4YEpEb MOXKET MPUBECTH K MEPETPEBY MPOBOAOB PaA3PYLICHUIO W30JISLUUU
AIIEKTPOIPOBOJIKK U BOSHUKHOBEHHUIO MOXkKapa.

TennoBoit pacuenuTeNb IpeACcTaBisgeT cCO00M OMMETANIMYECKYIO TUIACTUHY, T.€.
OH COCTOMT W3 JIBYX CHasHHBIX IUIACTUH W3TOTOBJEHHBIX W3 Pa3HbIX METAJIIOB,
MMEIOIINX Pa3HBI K0P DUIIMEHT pacIIupeHus Mpu Harpese.

[Ipu mpoxoxaeHnH TO OUMETAUIMYECKOW IUIACTHHE TOKa IMPEBBINIAIOIIETO
HOMUHaJIbHBIA TOK AB miiacTiHa HarpeBaeTcs, PU ATOM OJIMH METAJII PacIIUPsAETCs
ObIcTpee ApPYroro. DTO MPUBOAUT K HCKPHUBJICHHIO OMMETAUTMYECKOM IJIACTHHBI.
IIpy UCKpHBIEHMM OHA BO3JEUCTBYET HA MEXAHU3M PACLEIMTENS], KOTOPBIU

pPa3sMbIKaACT HOI[BH)KHBIﬁ KOHTAaKT.
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Bpemsi cpabarbiBaHMsi TEIUIOBOIO pACIENUTENS 3aBUCUT OT BEIUYUHBI
MPEBBIIICHUS MPOTEKAIOIIEr0 B IEMM TOKAa HAJ HOMHUHAJIbHBIM TOKOM AB.
UYemM Goutbiiie 3TO MIPEBHIIIIEHNE, TEM ObICTpee cpaboTaeT paclenuTeb.

Tokn ycTaBOK aBTOMAaTHMUECKHX BBIKIIOUATENICH, CIyKaIIuX JJis 3aIluThl
OTJICJIbHBIX YYacCTKOB CETH, CJEAYeT BBIOHMpaTh MO BO3MOKHOCTH HaMMEHBIIUMHU
M0 paCUeTHbIM TOKAaM ATHUX YYaCTKOB WJIM [0 HOMHUHAJIbHBIM  TOKaM
ANEKTPONPUEMHUKOB, HO TakK, 4YTOOBI amnmaparbl 3alUThl HE OTKIIOYaIN
AIEKTPOYCTAHOBKH TIPU KPATKOBPEMEHHBIX IMeperpy3kax (IMyCKOBbIE TOKH, ITHKH
TEXHOJIOTUYECKUX HArpy30K, TOKA MPHU CaMO3aIlyCKe U T. II.).

Crnenyet obpaiath BHUMaHHE Ha MAaPKUPOBKY U XapaKTepucTuku AB.

B mapkupoBke yKa3pIBarOTC:

- MOJICJIb @BTOMATUYECKOTO BBIKJITIOUATEIIS;

- HOMMHAJIbHBIM TOK - MAKCUMAaJIbHBIA TOK AJIEKTPUYECKON CETH, MPU KOTOPOM
aBTOMAaTHYECKHUN BBIKJIIOYATEb CIIOCOOCH JUIMTENIBHO paboTaTh 0e3 aBapUiHOIO
oTkJIroYeHus 1enu. CTaHaapTHBIE 3HAYEHUS HOMHMHAJIBHBIX TOKOB aBTOMAaTHUYECKUX
BBIKJTFOUATEJICH JIJISI CeTEH KMIIBIX M 00IIeCTBeHHEIX 3aanuii: 10, 16, 25, 32,40, 63 A;

- HOMHHAJIbHOE HAIPSKEHUE - MAKCUMAJIbHOE HampshkeHue cety B BonbTax, Ha
KOTOpPOE pacCurTaH aBTOMATUUYECKUM BBIKJIFOUATEIb;

- TIpejieNibHAs OTKIIFOYArOIasi CIOCOOHOCTh aBTOMAaTHUECKOTO BBIKIIOUATENIS -
MaKCHMAJIbHBIH TOK KOPOTKOTO 3aMBIKaHUS B AMIepax, KOTOPBIM CIOCOOCH
OTKJIIOYUTH JaHHBIN AB coxpaHuB MpHU 3TOM CBOIO pabOTOCNOCOOHOCTh. B ciyuae
MPEBBIIIIEHNUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYCHHUS YKA3aHHOM MpeAesbHOM
OTKJIIOUYAOIIEH CITOCOOHOCTH BO3HUKAET BEPOSTHOCTH OIUIABICHUS IOJABMIKHBIX
KOHTAaKTOB AB u ux mpuBapuBaHusi Ipyr K JIPyTy, T.€. Beixoga AB u3 crposi.

- XapaKTepHCTUKAa CpabaThIBaHHMS - OINpEIesIeT Iuamma3oH cpadaThbIBaHUS
aleKTpoMarHuTHoro pacrenurens AB. XapaktepucTuka cpaOaTbIBaHUSI HMEET
OykBeHHO€ oOo3HaueHue. [l 3amuThl  IJIEKTPUUECKUX CETeH IKUJIBIX U

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

FOCT P 5034

2

1- HaumeHoBaHue n cepus

2 - HoMnHanbHoOe HanpshkeHue

3 - BpemsA-TOKOBaa xapakrtepucruka

4 - HommHanbHas yacrorta

5 - HoMuHanbHasa oTknYatLwas cnocobHOCTb
6 - TokoBas Harpyska

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHEBOHBI TOKOB  MI'HOBCHHOI'O  PaCHCIINICHUA B 3aBUCHUMOCTHU oT

XapaKTEePUCTUKHU CpadaThIBaHUS B COOTBETCTBUU C [12] nmpencTaBieHsl B Ta0auIe 1.

Tabmuma 1
Jlnana3oHbl TOKOB MTHOBEHHOT'O PacleTICHHUS
XapakTepucTuka cpadaTbIBaHUS [wnamazon
(tun AB)

B Cabie 3 I, 10 5 I,, BKIIOUUTEIIBHO

C Capiie 5 1, 10 10 I,, BKIHOUHUTEIIHHO

D Cspie 10 1, 10 20 I, BKIIFOUMTEIHLHO
I, - HOMMHaJIbHBIN TOK AB.

Bri6op aBTOMATHYECKOTO BBIKJIIOYATENSI OCYIICCTBIISIETCS IO CIICIYIOITUM
napaMeTpam:

- M0 KOJIMYECTBY MOJOCOB. OJIHO- U JBYXIOJIOCHBbIE AB TpuMeHsArOTCS 1JIs
onHoda3zHOM ceTH, a Tpex- U YeThipexmnoyocHbie AB - B Tpexda3zHoii cetu;

- 0 HOMHUHAJIbHOMY HanpspkeHuto. HomuHanbHOEe HampsixeHue AB momkHO
OBITH OOJIBIIIC UM PAaBHO HOMUHAIHHOMY 3HAUYCHHUIO HAIPSHKCHUS 3aIUIAEMON UM
(D118

- M0 XapaKTEepUCTUKE cpabaTbiBaHMs. XapaKTepUCTUKY cpadaTbiBaHus AB

MOXHO BbIOpaTh corjacHo Tabsuiie 1;
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- IO HOMUHAJIBPHOMY TOKY. OnpenenuTh He0OXO0ANMBI HOMHUHAIBHBINH TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH 110 CCUCHUIO KHNJI Ka0eJs.

YcrpoiicTBa 321U THOIO OTKII0OYeHHs AU depenuuanabHoro toxka (YIAT)

yCTpOP'ICTBO 3aIIUTHOT'O OTKIIIOYCHH A I[I/I(i)(i)epeHHI/IaJIBHOFO TOKa HJIM, KakK
qaCTO T'OBOPAT, «¥Y30» - 31O KOMMYT&HHOHHBIﬁ aliriapar, HpCIIHaBHaquHBIﬁ JJIs1

341U ThI BHCKTquCCKOﬁ LCIIK OT TOKOB YTCUKHU.

1 — anddepeHumanbHbIH
TpaHcdoOpMaTOpP TOKA;

2 — NOPOroOBbIi JICMEHT;

3 — MCINOJIHUTEJIbHBIH

MEXaHH3M;

4 — uens TECTHPOBAHMS;

5 — CHII0BBIE KOHTAKTHI;

6 —3alMTHBIN KOHTAKT

LEINH TECTHPOBAHMA]

T — kHonka «TecT»;

R — TecToBBIil pe3ucrop;

1, 2, N — knemmsbr ¥Y30.

UR,

Pucynok 3. Ilpunnun padotst YT

Tok yTeUkH — 3TO TOK, MPOXOISIIMM IO HEXKENATEIbHBbIM, B HOPMAJIbHBIX
YCIOBUSIX IKCIUTYaTalliH, MIPOBOJSIIUM MYTSIM.

B HopmanbHOM pexkume paboThl 3JIEKTPOYCTAHOBKH, 3JIEKTPUUYECKUH TOK
IIPOTEKAET Yepe3 IPOBOAHUKM BHYTPHU HEE, KaK IPEAYCMOTPEHO KOHCTPYKLIMEH.
OT apyrux TOKOMPOBOJSIIMX DSJIEMEHTOB KOHCTPYKIIMU (METaUTMYECKUE KOPIyC,
pama, Kapkac), MpPOBOJHHUKM OTHEJIECHbl HM30JISIUEH, CONPOTHUBIIEHHE KOTOPOH HE

IMMO3BOJIACT CO3AaTh JJICKTPUUCCKYIO LCIIb.
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Pucynok 4. [Ipumep konctpykuuu Y /AT

Ecin mo kakoi-to mpuunHe (TOBPEXKICHUE, BIIAXKHOCTH, TOKOMPOBOJSIIAS
NbUTh U T.M.) CONMPOTUBJICHUE H3O0JISIIIUM YMEHBIIWIOCh, HA KOPIyCe WM JAPYrUX
TOKOIPOBOSIIUX 3JIEMEHTAX YCTAaHOBKU MOsiBIsieTcs noTteHuuan. Cam mo cede Tok
YTE€YKU HE BO3HUKHET, HEOOXOAUMO CO3/aTh 1I€Tb, COCIUHSIONIYIO AICKTPUUCCKUN
npubOp C MOTEHIIMAJIOM Ha KOpITyCe C 3eMJIed WM HEeUTpasbio. 311€Ch BO3MOKHO
HECKOJIbKO BapUAHTOB.

B nepBoMm ciydae, kopmyc 3J€KTPOYCTaHOBKH, HalpuUMep, ObITOBOM TEXHUKH,
KAaCcaeTcs METAJUIMYECKOTO TNMPOBOJHMKA, MMEIOLIErO0 KOHTAaKT C 3emiieil. B Touke
KaCaHMsl 3aMbIKAETCA LE€Nb, U BO3HUKAET TOK YTE€UKU. ECIM KOHTAKT JIOCTATOYHO
HAJCKHBIA, TO CHJa TOKAa BO3pPACTET IO TMOpora cpabaThiBaHMUs aBTOMATUYECKOTO
BBIKJIFOUATeIsl B IMUTKe nuTaHus. [lpum ci1aboM KOHTAaKTe MOXKET BO3HUKHYTH
WCKPEHHE, JIOKAIbHBIA HArpeB TOYKH KacCaHWs, YTO MPUBOAUT K OIUIABICHUIO U
JAIbHENIIIEMY MOBPEXKICHHUIO U30JISIIUU TPOBOJOB, BO3rOPAHUIO U TTOXKAPY.

B npyrom cmydae, KOpmyc OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJIEHHBIMM NPEAMETAMU U caM He 3a3eMiieH. [Ipu kacaHuy BHENIHHMX MaHENEH
YEJIOBEKOM, BO3HUKAET HArpy3Ka, T.K. TEJIO YEJIOBEKA SABJISECTCS IPOBOJIHUKOM, U YEPE3
HEro0 NPOTEKAET JJIEKTPUYECKUWA TOK. [IOCKOJIBKY CONpPOTHBIIEHHE Tea YeIOBEKa
BEJIMKO, CHJIa TOKA HEIOCTaTOYHA JIJIs CpabaThIBaHUS aBTOMATHUYECKOTO BBIKIIFOUATEIISI
B IIIUTKE MUTAHUS U YEJIOBEK MOTYYAET AJIEKTPOTPABMY BILIOTH J0 JETATIBHOTO UCXO1A.

Takum o6pazom, Y]JIT oOecmeumBaeT 3amuTy 4YeIOBEKa OT TMOPAKCHUS
AIEKTPUYECKUM TOKOM U 3aLIUTY OT IOXKAPOB.

[Mpunmun npeiicteust YT crnenyrommii. [lpu HOpMaibHOM pexkume padOThI
eI, KorJa MoABUKHbIe KOHTaKThl Y [I'T 3aMKHYTBI, NpsiMO TOK OT (ha3HOr0 MPOBOA

npoxoaut yepe3 maruutonposon YT, 3atem yepe3 Harpys3ky, B KaueCTBe KOTOPOW
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BBICTYNAIOT, MOJKIIOYCHHBIE 3JIEKTPOIIOTPEOUTENN M BO3BPAIAETCS] OOpaTHO B CETh
10 HYJICBOMY IPOBOJHUKY, TaK ke 4yepe3 Mmaruutonposod Y AT, npu stom BenmumHa
0o0paTHOTO TOKa paBHA BEJIMYMHE MPSMOTO TOKaA.

[Ipsimoit Tok nipoxod dyepe3 marHuronpoBo Y T co3maer B HEM MarHuTHBIN
MOTOK, B CBOIO 04Yepe/Ib OOpaTHBINA TOK TaK K€ CO3/]a€T B MArHUTOMPOBO/I€ MArHUTHBIN
IIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KAaK HANPABICHUE TOKOB IPOTUBOIMOJIOXKHO, TO U
CO3/1aBAEMbIE UMW MAarHUTHBIE IIOTOKH MPOTHUBOIOJOXKHBI, T.€. MArHUTHBIE ITOTOKH
HaIlpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHUSIX IPSIMOTO U OOPATHOTO TOKOB, YPaBHOBEIIMBAIOT APYT APYyTa, B pe3yibTare
Yero CyMMAapHbId MAarHUTHBIA IIOTOK B MAarHUTOIIPOBOJIE PaBEH HYyMr0. Tak Kak
CyMMapHbIi MarHMUTHBIM MOTOK B MarHUTOINPOBOJE OTCYTCTBYET (PaBEH HYIIIO), BO
BTOPHUYHOM OOMOTKE TOK HE HHIYKTUpyeTcs. lloABM)KHBIE KOHTAKThl 3aMKHYTHI,
3IIEKTpUYECKas 1eNb BKIIOUYEHA U HAXOAUTCS B HOPMAJIbHOM PEXUME padOTHI.

Ecnu B 04HOM M3 2JIEMEHTOB AJIEKTPUYECKON LIENTH BOZHUKAET yTEUKa TOKA, TO
4acThb MIEKTPUYECKOr0 TOKA HAUMHAET IPOTEKATh 110 HEXKEJIATEIbHOMY ITPOBOAALIEMY
nytd. [Ipy 3TOM, 4YacTh TOKa 3JIEKTPUYECKOW Ienu, MocTynarouias oT (a3HOro
npoBoJa He OyneT BO3BpallaTbcsli B CETh, a MPOXOAS MO HEXKeJIATeIbHOMY
OpoBOASIIEMY NMyTH OyneT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIN OyaeT BO3Bpamiatbcs B ceTh uepe3 marHutonpoBon YT mo HymneBomy
IpOBOAY, OYAET MEHbILE MPSMOTO TOKa, MOCTYIMAOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOIO0 MAarHUTHOTO TIOTOKAa CTaHET OOJIbLEe BEIMYHMHBI OOPATHOIrO
MAarHuTHOTO IIOTOKA, B pe3yjpTare 4ero B MarHuronpoBoge YT cymmapHslii
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HYJIIO.

Bo3HuKmmi cyMMapHbId MarHUTHBIN IIOTOK UHIAYKTUPYET AIEKTPUUECKUN TOK
BO BTOPHYHOM OOMOTKE, KOTOPBIA MPOXOAsl Yepe3 MAarHUTOAIEKTPUYECKOE pelie
MPUBOJUT €ro B paboTy, a OHO, B CBOIO OY€PEb, PA3MbIKAET MOJABUKHBIE KOHTAKTHI
OTKJIFOYasl DJIEKTPUYECKYIO LIETIb.

VYCTpoiCTBO 3allMTHOTO OTKIHOYeHHs U depeHInalbHOTO TOKa HMEET B
o0uxo/ne W JApyrue Ha3BaHUA, Hampumep, IudepeHInaTbHbIN BBIKIIOYATENb,
aBTOMATUYECKUH BBIKIIOYATETh AUPPEPEHINATBHOIO TOKA, YCTPOUCTBO 3alIUTHOTIO
oTKJI0YeHUs. Takke B pa3IMuHbIX JOKYMEHTAaX BCTPEUAIOTCs pa3Hble aOOpeBUATYPbI
naHHoro ycrpoiictsa, Hanpumep, AB/T B 'OCT IEC 61009-1-2020, BAT 8 I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B [1YD u CII 31-110-2003.
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OcHoBHbIMU Xapaktepuctukamu Y T sBisroTcs:

- tun. B 3pannsax moryt npumensatees YT tuma «Ay, pearupyromniye Kak Ha
MIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOIIUE TOKH YTEUKH, WK TUna «ACy, pearupyromune
TOJBKO Ha MEPEMEHHBIE TOKM YTE€UKHU. VICTOUHMKOM MyIbCHUPYIOIIETO TOKAa YTEUYKU
MOTYT SIBJISITbCSI CTUPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
MCTOYHHKH CBETA, IEPCOHAIbHBIE KOMITBIOTEPHI U AP.

- HOMMHAQJIbHBIA TOK - MaKCUMajbHBIM TOK mpu kotopoMm YT cnocoOHO
JUTUTENILHO paboTaTh, HE TEPssl CBOIO paboTOCocoOHOCTh. CTaHAapTHBIMU, HanboIee
4acTO HMCIOJIb3YyEMbIMH 3HAUEHUSIMH HOMUHAIBHBIX TOKOB Y /IT, mcrnonap3yembixX B
AIIEKTPOYCTAaHOBKAX KUJIBIX U OOIIECTBEHHBIX 3MaHui sBisrotTcs: 10, 16, 25, 32, 40,
63A;

- nuddepeHuuanbHblii TOK — MUHUMAJIBHBIA TOK YT€UYKH, npu koTopom YT
IPOU3BENIET OTKIIIOUEHHUE dIeKTpruueckoi nenu. uddepeHunanbHplii TOK — 3TO OAHA
Y3 TJIABHBIX Xapakrepuctuk Y AT;

- HOMUHAJIbHOE HaIpsDKEHUE — HarpsbkeHue ceTd npu kotopoM Y T cnocobno
JUTUTEIBLHO paboTaTh, HE TEPSSI CBOIO PAOOTOCTIOCOOHOCTH;

- poZ1l ToKa (IOCTOSIHHBIN WJIM NTEPEMEHHBIN);

- YCIIOBHBIM TOK KOPOTKOT'O 3aMbIKAHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOXKET
BeIZIepkaTh YT 10 MoMeHTa 1moka He cpaboTaeT aBTOMAaTHUYECKHU BBIKIIFOYATEb,
YCTAHOBJICHHBIN 7151 3aIIUTHI ETTH OT KOPOTKOTO 3aMBIKAHUSI.

Bri6op YT npou3BoAUTCS MO CIEAYIOMIUM KPUTEPHUSIM:

- 110 HOMUHAJIBLHOMY HAMNpPsDKEHUIO U TUIY ceTu. HomuHanpHOE HampsikeHue
YT nomxHO OBITH OOJIBIIE TMO0 PABHO HOMUHAIBLHOMY HAIPSHKEHUIO 3alTUIIIAeMOM
uM nenu. J{ns ogHO(DazHo# cetn Tpedyercs nByxmnomtocHoe YT, mia tpexdaszHoii
CETU — YETBIPEXIIOJIFOCHOE;

- 10 HoMUHaIIbHOMY TOKY. CornacHo I1YD ucnons3oBanue Y/ T B rpynnoBbix
JUHUSAX, HE HMMEIONIMX 3allUThl OT CBEPXTOKA, 0€3 JOMOJHUTEIBLHOrO arrapara,
00eCIeunBarOIIero ATy 3alUTy He Jomyckaercsa. M3 atoro cienyer, uro nepen YT
JOJDKEH CTOSITh aBTOMATHUYECKUW BBIKIIOUATENh WM JIPYroi ammapar ¢ (QyHKIHeH
3aIUTHI OT CBEPXTOKA, IO TOKY KOTOPOTO HEOOXO0IMMO BHIOMPATh HOMUHAJIBHBIN TOK
VYAT. Ilpu stom HoMmuHanbHbIM TOK YT nomxeH ObITh Oosblie MO0 paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O /IO HETO amnmapara 3aiuThl (aBTOMAaTHUYECKOTrO

BBIKJTIOYATENIS HIIM APYTOTO anmapaTa ¢ GyHKUIUEH 3alIUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  mo gubdepennmansHoMy — TOKy.  CTaHIapTHBIMH  BEIMYMHAMH
mupdepennmansaoro toka YT ssmsrorcs: 6, 10, 30, 100, 300, 500mA. VAT
¢ muddepennuansabiM TokoM 100, 300 u 500 MA npuMEHSIOTCA JUIS 3alTUTHI
OT moxapoB, ¢ auddepeHunanbHpiMu Tokamu 6, 10, 30 MA - i1 3amUTHI

OT ITOPAKCHHUA YCIIOBCKA SJICKTPUICCKHUM TOKOM.

cepus npounssoanTens

HOMWHaNbLHbLIA TOK -/
\ B111-63 ,
50 A |-l

HanpshxeHue
\ 2308~ 50y cxema
/ [0 30 WA .__J NOAKNKYEHUA

anbdepeHumansHbIi 0003Ha4YeHus
TOK -
3000 :
YCNOBHbIW TOK KB/ hl{
T™n Y30

KHonka «TECT» TeMnepaTypHbIN AvanasoH
(ctanpaptHas ot -25 go +40)

Tun AC E - NS CUHYCOMAANBHOIO
= 7 nepemMeHHoro Toka
144 Tun A - ANS NYNAbCUPYIOLWLEro
L/\_/\_ NOCTOSIHHOTO TOKa (U ANS CUHYCOMAanb-
e e HOr0 NepeMeHHOro Toka)

t

144 TwnB - ANA NOCTOSHHOrO Toka (u

~ ANS CUHYCOMAANBHOMO NEPEMEHHOro
_ TOKa U ANS NYNbCUPYIOLWErO NOCTOSH-
HOro TOKa)

1d 4

Pucynoxk 5. Mapkuposka YT

[Tpumensiempie THnsl YT QyHKIIMOHATBEHO OJDKHBI TpeaycMaTpUBATh
BO3MOKHOCTB NMPOBEPKHU UX paboTocnocodHocTH, nposepka YT (TecTupoBanue) st
XKUJIBIX OOBEKTOB JIOJDKHA IPOBOJMUTHCS HE PEXe OJHOrO0 pasa B TpU Mecsla,
0 YeM JOJKHA OBITh 3amUCh B HHCTPYKUMU MO DSKCIUTyaTallMd MTPeaNnpHUsITHS-

HU3TrOTOBUTCIIA.
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YeranoBka YT,  gedcTByrommMx  Ha  OTKJIIOYEHHE,  3alpPEIIaeTCs
JUISL DJIEKTPONPUEMHUKOB, OTKIIIOYEHUE KOTOPBIX MOKET MPUBECTH K ONACHBIM
MOCJIECTBUASIM:  CO3/IaHUI0 HEMOCPEACTBEHHOM yrpo3bl Il JKM3HU JIIOJEH,
BO3HUKHOBEHHUIO B3pPHIBOB, IMOKAPOB U T.II.

JUIsi caHUTapHO-TEXHUYECKUX KAOWH, BAHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycta"aBiauBath Y [T ¢ HoMuHAIBHBIM MU epeHITNATBHBIM OTKIIIOYAIOIIAM TOKOM JI0
10 MA, ecru 7y1st HEX BBIJICJICHA OTACIIbHAS IMHUS, B OCTATBHBIX CITyJasxX, HapuMmep,
Ipy NPUMEHEHUH OJIHOM JIMHUHM JJI CAHUTAPHO-TEXHUYECKOW KAaOWHBI, KyXHU U
Kopujaopa, ciuenyer unpumeHsaTh YT ¢ HomuHanbHBIM JuddepeHiaibHbIM
OTKJIIOYAIOIINM TOKOM 70 30 MA.

st ogHOkBapTUpHBIX JoMOB Y/IT ¢ HOMuHanbHBIM JuddepeHnanTbHbIM
OTKJIIOYAOIIMM TOKOM 110 30 MA peKOMEeHIyeTcs MpeaycMaTpUBaTh JJIsl TPYIIIOBBIX
JIMHUM, TUTAIONIMX IITENCENIbHbIE PO3ETKH BHYTPU JOMa, BKJIOYasl IOJBAJIBI,
BCTPOCHHBIE U NPUCTPOCHHBIE Tapakv, a TAKKE B TPYNIOBBIX CETSIX, MUTAIOIINX
BaHHbIE KOMHATBI, AYIIIEBBIE U CAyHBI. J{JI1 yCTaHABIMBAEMBIX CHAPYKH IITENCEIbHBIX
po3eTok ycraHoBka YT ¢ HomuHanbHBIM Au((depeHInaTIbHbIM  OTKIIOYAOIIUM
ToKOoM 110 30 MA oOs3aTenbHa.

B 3panusix moryt npumenstbes Y30 Tuna «Ay», pearupyromue Kak Ha
IIEPEMEHHBIE, TAK U HA ITYJIbCUPYIOIIUE TOKH TOBPEXAEHUN, WA «ACy», pearupyrome
TOJIBKO Ha NMEPEMEHHBIE TOKU YTEUKHU.

Kax Buano u3 xonctpykuuu YT (ecnu peub uaer HEe 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MpPH JHOOOWU cXeMe €ro
NOAKITIOYCHUS  JOJDKHA  OBITh — MpeaycMOTpeHa  oOsi3aTenbHas  yCTaHOBKA
ABTOMATHMYECKOTO BBIKJIFOYATEIIS, s 3alIUThI, KaKk camor ceT, Tak U Y [T oT TOKOB
neperpy3kKu U KOPOTKOTO 3aMbIKAHUSI.

Taxke HeoOxoamma mnepHoaMUYEcKas IpoBepka pabdoTocmocodHoctn YT.
Crangapramu [7, 8] ycTaHOBJIEHO TpeOOBaHWE TO HAJUYHIO YCTPOMCTBA MPOBEPKHU
pabotocnocodnoctu YT (knomnku). [IpoBepka paboTOCTIOCOOHOCTH OCYIIECTBIISIETCS
HaxkxatueMm KHONKu «TECT». ITpu ee naxartuu B YT UCKyCCTBEHHO CO3[1a€TCSI TOK

YTEYKH, YTO JOJDKHO NPUBECTU K OTKIroueHno Y IT.
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YcrpoiicTBa 3a10MTHI OT AYToBOro npo6ost uiu uckpenus (Y3/111)

JlyroBoii mpoOOW WM HMCKPEHHE — OJMH U3 aBapHMHBIX I0XKapOOIMACHBIX
PEKUMOB B JJIEKTPOCETSX.

B oTinume OT KOpOTKMX 3aMbIKaHWW, BO3HHMKAIOIIMN TIPU HCKPOBBIX
Y AYTOBBIX pa3psiiaX TOK, OTPAHUYMBAETCS COIMPOTHUBJIECHUEM HArpy3KH, Ha KOTOPBI
HE PEarupyroT aBTOMaTHYECKUE BBIKIKOYATENH, HO 3a CYET JUIUTEIIBHOTO BPEMEHH €TI0
IIPOTEKAHMS, MOKET IPOUCXOAUTH BOCIUIAMEHEHUE U30JILIMYU POBOJIA.

OnHolt M3 TJIABHBIX MPUYUH HUCKPEHUS SIBISETCS OOJBIIOE MMEPEXOTHOE
conpotusieHue (bIIC), B 00uxoje Ha3bIBAEMOE TAKXKE «IJIOXHUM KOHTAKTOM.
IIpn BIIC Ha mepexone 3JEKTPUYECKOTO TOKAa C OJHOTO NPOBOJHHKA HA APYrou
oOpa3yeTcsi mociiejoBaTelIbHAsT WM NapajulesibHasl 3JEKTpUYecKas Iyra MExXIy
IIPOBOJIAMU MJIM KOHTAKTaMH.

BIIC yacTo Bo3HHMKAET BCIEACTBUE N€PEKTOB U MOBPEKICHUHN, POU3OIIESAIINX
IIpU dKCIUTyaTanuu odopyaoBanus. Hampumep:

- TOBPEXICHUS W30JSAIMU KalOelns TBO3ISAMU, MIypyHamMu, 3aKUMaMH WA
IPY MEXAHUYECKOM BO3JECUCTBUU APYTUMH IIPEAMETAMU;

- IOBPEXKJICHUS U30JISLIUK KaOesel rpbl3yHaMU U JOMAIlIHUMHU )KUBOTHBIMU;

- U3JIoM Kabesns (MpoBoja) Mpu M3rHOaX WM MPU MOCTOSHHBIX MEXAHUYECKUX
BO3JCHUCTBUSIX;

- CTapE€HUE W30JISIMU, TIOBPEXKACHUS OT BO3JACHUCTBUS TEMIEPATyphl, BJIATH,
JIPYTUX pa3pylaimux (HhakTopos;

- YXYAIICHHEe KOHTAKTa M3-3a OCIa0JeHUsI 3a)KUMOB, CTApPCHHS W OKHUCIICHHUS
IIPOBOJIOB U T.[I.

B moBpexnéHHON JKuie BO3HHMKAET MaJblil 3a30p, MPOOWBAEMBIN pabodnm
HaIpPsHKEHUEM, TTIO3TOMY TOK 110 TAKOMY KaOeJIo MPOJI0JDKAET MPOTEKaTh, U OCTAETCS
OMM30K K HOMHHAJIHHOMY 3HAUCHUIO, a 3HAYHMT, aBTOMATUYECKUN BBIKIIIOYATEIH

Ha HErO HE pearupyer.



58

b b

Ocnabnentpin MexaHuyeckoe lNepepasnenHbIv HenonHoueHHbIi
KOMTAKT nospexaeHue xabenv KOHTaKTY

AN oA

Redexr Nospexagenune MexaHuueckoe MNospexaeHue CKpyTka meap u
xabena rPbI3YHaMK nospexaenune WA CTapexne ANoMUHKIA
U30NAUMK W30NAUMK

PI/ICYHOK 6. Bo3MoxHEbIE IMPUYMHBI HCKPCHUA B 3JICKTPOIIPOBOAKE

B 3a30ope BO3HMKaeT AYroBOW paspsil, CONMPOBOKIAIOIIMKCSI HHTCHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JAbHEUIIIEMY pa3pyIISHUIO N30SI KaOes u
€ro BO3rOpaHuIo.

[Tpu GosbIIIOM TIEPEXOAHOM COMMPOTHBICHIH BOZHUKAET MPOIIECC ITUKITNICCKOTO
00pa3oBaHMsl W TalllCHUS ODJICKTPUYCCKOW AYTH, TMPOUCXOAUT 3HAYUTEIHLHOE U
JUTATEIIbHOE BBIJICJIEHUE TEIUIOBOW SHEPTrun. BO3HUKAIOT AJIUTEIbHBIE U YCTOMYUBBIC
TEIIOBBIE PEKUMBI PAOOTHI DJICKTPHYECKUX IICTIeH, BCICACTBHE YETO MPOUCXOIUT
pa3pylieHre U30JIAIMH U 3aIlIUTHBIX 000JI0UEK, a TAKXKE MOCIIEAYIOIIee BO3TOPAHHE.

[To mexaHn3My BO3HUKHOBEHMS, PA3IUYAIOT IMOCIEI0BATEIbHBIN JAyrOBOM

npoOoi, mapaiedbHbIN AyTOBOI Mpo0oil U JyroBoi MpoOOH Ha 3EMITIO.

L (nuHuA)

HATPY3KA

N (He#nTpanb)

I
i
1
PE (3azemneHue) '

Pucynok 7. Mexanu3M BO3HUKHOBEHHUSI TYTOBBIX MPOOOEB
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[Tog mnocnegoBaTeNbHBIM JYTOBBIM MPOOOEM MOHUMAETCS BJICKTPUUYECKUMN
npo0oil M30sAMK (UM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky uenu, 3ammmaemoin Y3/II. IlocnenoBarensHblii JyroBoi mpoOoi
BO3HUKAET, MIPEXKE BCETO, B PE3YyJIbTATE MOBPEKICHUS TPOBO/IA WU MOTEPU KOHTAKTA
B IIOCJIEIOBATEIBHOCTH C HArpy3kou. B 3Tux ciydasix, BETMYMHA TOKAa MEHbBIIE, YEM
pabounii TOK, MW  aBTOMATHMYECKHWE  BBIKIIOYATENIM WM  BBIKJIIOYATEIU
i pepeHInaTbHOTO TOKA HE CITOCOOHBI ONPECIUTh HEUCIIPABHOCTh M OTKIIFOUUTH
3AIIMIIAEMYIO LETb.

[TapannenbHbIi AyroBoi MpoOOH - 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMH TPOBOJHMKAMHU, NapaJIeNbHO Ienu Harpy3ku. [Ipoboi
COMPOBOXK/IAETCS TIOSIBJICHUEM AJIEKTPUUECKOM JYyTH, CIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJHUKOB. BennunHa Toka mpH mapamielTbHOM IPo0O0e OMpenessieTcs MOJHBIM
CONPOTHUBJICHUEM LIeTH. B 3aBUCMMOCTH OT TOr0, KaKOM HOMHHAJIBHBI TOK UMEET
aBTOMATHYECKUN BBIKIIIOYATENIb, MPOUCXOIUT (WM HE MPOUCXOJIUT) OTKIIOUCHUE
uenu. I[lpu 3arpyOneHHON ycTaBKe TOKa CpalOaTblBaHUS aBTOMATHYECKOIO
BBIKJTFOUATENS] OTKJIFOYEHHE LI MPOUCXOIUT C 3aJAEPKKOM.

JlyroBoii mpo6oii Ha 3eMJTt0 — 3TO TPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
aKTUBHBIM MPOBOJIHUKOM U 3eMJIEH B pe3yJIbTaTe 3aMbIKaHUs (pa3HOTO MPOBOHUKA HA
3EMJIF0 WJIM Ha DJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3€MJIEH.

YcerpoticTBo 3amuThl 0T AyroBoro npo6os (Y3/I1) — HOBBIN Kiacc ammapaToB
3aIIUThl AJIEKTPUYECKON CETH, MpEIHAa3HAYEHHBIH, B OTIMYHME OT JAPYIHMX BHUJOB
ANEKTPUUYECKUX 3aAIIUT, UCKIIOUUTENBHO JJIs1 MPEAYNPEKICHUS U MPEIOTBPALICHUS
MO’KapOB, BOZHUKAIOIIUX U3-3a JyTOBOTO MPOO0s (MCKPEHHS).

HekotopsiMu pa3zpaboTunkamMul ITHX H3ACIUNA MPUMEHSETCS TAKXKE TEPMUH

«YCTPOMCTBO 3alIUThI OT UCKpeHus» (Y3Uc).
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Pucynoxk 8. [Ipumepsbl yCTpOMCTB 3aIUTHI OT JYTOBOTO MPOOOS pa3IMIHBIX
IIPOU3BOUTEIIEH

Y311 HOCUT UCKIIFOYUTETBHO TPOTUBONIOKAPHOE HA3HAYEHHUE.

OcnoBHoM  3amauent  Y3JIII  sgBusieTcss  CBOEBPEMEHHO  Pacno3HATh
BO3HUKHOBEHHE MOKAPOOMACHOTO MCKPEHHS W  OTKJIKOYUTh  3alUIIAEMYIO
DIIEKTPUYECKYIO LIEIIb.

VY3JIII cKOHCTPpYHpPOBAHO TaK, YTOOBI OMPEICITHUTH TMOSBICHHUE JTYTOBOTO
(MCKpOBOTr0) pa3psifa W NpepBaThb KOHTYp €mI€ Mmeped TeM, Kak JHEprus B MecTe
HEHUCNPABHOCTHU JOCTUTHET 3HAYEHUI, BEAYIIMX K BOSHUKHOBEHHUIO MTOXKapa.

V3II obOecnieunBaeT aBTOMATUYECKYIO JUArHOCTUKY KOHTPOJIUPYEMOM
AIIEKTPUYECKONW IIeNMH W MpPU BO3HUKHOBEHUHM HCKPEHUS OTKIOYaeT e€ OT o0Iei
MIATAOUIEN CETH.

Takum oOpazoM, 1eslb TPUMEHEHUSI 3TUX YCTPOWCTB — 3TO MPEAYNPExKIACHUE
MI0’KapoB, BO3HUKAKOUIMX B NOMEUIEHUAX, 3AAHUSAX U COOPYKEHUSAX IO TNPUYMHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIONIEHCS B BUJIE AYTOBOr0O Mpoodos

(uckpeHus).
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bonpmmacTBo  Y3AII  MCmoONb3ylOT CXOXKME NPHUHLUIBI  OOHApYy>KEHUs
M0’KAPOOIMACHOIO HMCKPEHHS] B CETHU. YCTPOWCTBO AHAIM3HPYET COBOKYIHOCTb
MapaMeTpOB TOKAa M HAIPSDKECHHSI CETH, XAPAKTEPHBIX I UCKPEHUS: BEIUYHUHY,
dbopmy, MOISIPHOCTH, TPOJIOJKUTEILHOCTh M TEMIT CIIEOBAHUS CKAYKOB. DTU CKAUKU
U JaloT uHpopmalmo, oopadaTbiBaeMy0 MOJyJIEM 00paOOTKH CHUTHAJIOB B COCTaBe
VY3I1. BenuurHa N0Jy4€HHOTO CUTHAJIA CPABHUBAETCS € 33JaHHBIM 3HAYEHUEM U PU
KOKJIOM MPEBBINIEHUH 3TOr0 3HAYEHUS IMOJAETCA HUMIIYJIbC PErUCTPUPYEMBIN
HakonuTeneM. [Ipu HOCTHKEHUMM B HAKOMMUTEJE YCTAHOBIEHHOIO YUCJA MUMITYJIbCOB
3aJJaHHOTO YPOBHS TNOAPAN (OPMHUPYETCS CUTHA, OTKIIOYAIOMIMHA 3alUIIAeMYIO
JIMHUIO.

Baxnon xapakrepuctukon Y3JIII, sABaseTcs MOMEXO03allMIIEHHOCTb, T.€.
OTCYTCTBUE HEXKeJaTeNbHbIX (JIOKHBIX) cpabaThiBAaHUW TpPU  BKIIOYEHUH B
3alUIIAEMYIO LIETb Pa3IMYHbIX 3JIEKTPOIPUOOPOB, HAIPUMED, MBLIECOCA, UCTOUYHUKA
IIUTAaHUSI C OJJIEKTPOHHOM KOMMYTAllMEW, JABUTaTessl KOHACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJISATOPOB (TUPUCTOPHOIO TUIIA) CUJIbI CBETA, (IIyOPECUEHTHBIX U
TaJIOTEHOBBIX JIAMII, @ TaKX€ «HOPMAJIbHO MCKPSIIMX» PYUHBIX SJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATENISIMU KOJJIEKTOPHOTO THUIIA UCKPEHHE B KOTOPBIX SIBIISETCA
JOMYCTUMBIM, HAIPUMED JIPEIIb.

CTOUT OTMETUTB, YTO OTACIBHBIE AJIEKTPUUYECKUE YCTPOMCTBA CAMH MOTYT
IeHEpUPOBATh BBICOKOYACTOTHBIE W CPEAHEYACTOTHBIE INOMEXH, KOTOpbIE OYAyT
pacrio3HaBatbesl Y3/III kak wcrouyHuMk wuckpeHus. Hanpumep, THpUCTOpHBIE
perynaropel ¢ (ha30BbIM YIpaBiieHUEM 0€3 MOMEXONOJABISIONIUX (PUILTPOB,;
pa3au4HbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE NMTOMEXH IOBBIIIEHHOIO
YPOBHSI, CYHIECTBEHHO NPEBBIIIANOIINE HOPMBI Ha nomexosmuccuro. [lpn Hamuuun
MEPEUUCIIEHHBIX YCTPONUCTB, IPUXOAUTCS JINOO OTKa3bIBaThCs oT mpumeHenus Y 3/111,
yBEIMYMBAs PUCKU BO3TOpaHUN OT HCKpeHus, Jubo otkimtouath Y3/I1 Ha Bpems
UCIIOJIb30BAHUSl YCTPOMCTB, SBISIOIIMXCS TEHEPAaTOpaMH BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 siBnstoTes:

- HOMHUHAQJIBHBIA TOK — MaKCUMalbHBIA TOK mpu kotopoMm Y3/IIT croco6HO
JUTUTEIHLHO paboTaTh, HE TEPSIS CBOIO Pa0OTOCTIOCOOHOCTh. B OCHOBHOM BBINMTYCKAIOTCS
B IISITH MOAU(UKAIIUAX, B 3aBUCUMOCTH OT HOMHUHAJIBLHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMHUHAJBHOE HANpSIKEHWE — HanpsbDKeHWe ceTh npu Kortopom Y 3JIII

CHOCOOHO IIIUTENHbHO paboTaTh, HE TEPSAS CBOIO PabOTOCIIOCOOHOCTH;
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- YCIIOBHBIM TOK KOPOTKOT'O 3aMBIKaHUsI — TOK KOTOPBIM KPATKOBPEMEHHO MOKET

BbiAepkaTh Y3/II 1o MOMeHTa mmoka He cpaboTaeT aBTOMATUYECKUI BBIKIIOYATENb,

YCTaHOBHGHHLIfI I 3allIUTHI HCIIXM OT KOPOTKOI'O 3aMbIKaHHUA.
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Pucynok 9. [Ipumep mapkupoBku Y3 /111

Br16op Y31 npon3BoauTCs IO CIAEAYIOMIMM KPUTEPUSIM:

- 10 HOMUHAJIBHOMY HanpspkeHuto. HomunaneHoe Hanpsbkenue Y 3/111 nomxHO
ObITH OOJIbLIE JIMOO PABHO HOMUHAIBHOMY HAIPSHKEHUIO 3AIMIIAEMON UM LIeTH;

- MO0 HOMMHaJbHOMY TOKYy. Y3JIII He 3amuimaeT 3JIEKTPUUYECKYIO CETh
OT IEPETPY3KU K TOKOB KOPOTKOTO 3aMbikaHusl. [Tloatomy nepen Y311 nomxeH cToaTh
aBTOMATHYECKUU BBIKIIOUATEh WJIM JIpYyroil ammapatr ¢ (QyHKIHEH 3aluThl
OT CBEPXTOKa MO TOKY KOTOPOro HEOOXOAMMO BbIOMpPATh HOMUHAIBHBIN TOK Y3JIII.
[Ipu »sroM HoMuHabHBIM TOK Y3III mgomkeH ObITH OosbIe JHOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTO /IO HETO ammapara 3ailuTbl (ABTOMaTUYECKOTO
BBIKJTIOUATEIS] WUIM IPYTOTo anmnapara ¢ GyHKIMEH 3alIUThl OT CBEPXTOKA).

Taxoke ipu Be160ope Y3/III crienyer oOparuth BHUMaHKE Ha HAIMYKE (PYHKITUU
MpOBEPKU pabOTOCIIOCOOHOCTH yCTpoicTBa. HekoTophie MpOU3BOIUTEIN OCHAIIAIOT
V311 kHONIKOU MPOBEPKHU, OTACIBHBIE MPOU3BOJAUTEIN B KOMIUICKTE C YCTPOWCTBOM

MMOCTABJIAKOT CPCACTBO KOHTPOJIsI B BHIC aBTOHOMHOM BHUIJIKH, HOSBOHHIOIHeﬁ
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UMUTHUPOBATh HMCKPOBBIE pa3pslbl, U TaKUM OOpa30oM OCYUIECTBIATh KOHTPOJIb
(YHKIIMOHUPOBAHUSA W3JEIUS M ONpEICICHHUE 30HBI €ro JCUCTBHS, YTO SIBISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKHX allllIapaTOB.

Pucynoxk 10.ITpumep Y3 I B KOMIUIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(YyHKIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CeTsIX MUTAHHUS CUCTEM IPOTUBOIOXKAPHOI
3al0MTHl U B JJIEKTPOYCTAHOBKAaX MEIULMHCKOIO HA3HAYECHUS, NOAACPKUBAIOLINX
KU3ZHEJEATENbHOCTh OOJIBHBIX, HE JOMYCKAeTCsl.

VY3AII saBnsiercs emie OJHUM BHJIOM 3allUThl JJIEKTPUYECKUX LETEH.
OnHo He 3aMeHsieT co0oM pyrue anmaparbl 3alUThl 1 HE OTMEHSET HeOOXOAMMOCTH
IIPUMEHEHUS B DJICKTPUUYECKUX LEISIX AaBTOMATHYECKUX BBIKJIIKOYATEIIEN U YCTPOWCTB
3aIUTHOTO OTKJII0UeHUs AudhepeHnnansHOTo TOKa.

VY3AII pexoMeHayeTcs YCTaHABIMBATH B OTHAEIBHBIX TIPYIIIOBBIX JIMHUAX
MIATAHUS OCBEIICHUS U IITEINCENIBHBIX PO3ETOK MOCHIE IPYTUX anmnapaToB 3auuThl (AB,
YAT).

VYcranoska Y311 3anpemiaercst B IUHUSIX CUCTEM MPOTUBOIIOKAPHOU 3aIlIUTHI,
a TaKXKe JJICKTPOIPUEMHUKOB, OTKIIFOYEHUE KOTOPBIX MOXKET IMPUBECTU K OIMACHBIM
MOCJHEACTBUAM: CO3JAaHHUI0 HEMOCPEACTBEHHOW yIrpo3bl Uil JKU3HM  JIFOJEH,

BO3HHMKHOBCHHIO B3PLIBOB, ITOKAapPOB U T.[.
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YcrpoiicTBa 3amuThI 0T nepeHanpsxenus cetu (Y3II)

[Tepenaapl HANPSKEHUS B SICKTPUUECKON CETH SIBIISIFOTCS OAHOM M3 OCHOBHBIX
IPUYUH BBIXOJIAa M3 CTPOS AJIEKTPUUECKUX MPUOOPOB, MPUBOASIIMX B OTIEIBHBIX
ciydasx K moxkapy. OcoOEHHO OCTpO BONPOC 3alIUTBl  AIEKTPONPUOOPOB
OT TEpEenajoB HANPSHKEHUS CTOUT B JKWIBIX MHOTOKBAapTHUPHBIX JIOMAax CTapou
MMOCTPOMKH, A& TaK K€ YACTHBIX >XWIBIX JOMax MOJKIIOYEHHBIX K CTapbIM JUHHUIM
AIeKTponepeaay.

Y CTpOUCTBO 3alUTHI OT IEPEHAIIPSIKEHUS WU PEJIe HANIPSIKEHUSI — ITO armapar
3al0UTHI, OCYIIECTBIISIIOIIUNA HENPEPBIBHBIA KOHTPOJIb BEJIIMYMHBI HAIPSKEHUS
MUTAIONIEH CETH C LENbI0 00ecleueHus OTKIIOYEHHS] Harpy3Kd B CIy4yae BBIXOJa

SHAYCHUS HAIIPSAKCHNA 3a YCTAHOBJICHHBIC ITPUACIIBI.

BXon N y/ “ .})

Pucynok 11. IIpuMepsl ycTpONCTB 3aIUTHI OT EPEHANPSHKEHUS PA3JIMUYHBIX
IIPOU3BOAUTEIICH

Ha3znauenne Y3II 3akmiouaercda B 3alUTe  BJIEKTPOOOOPYIOBaHUS
OT IIEPENa 0B HAIIPSKEHUS CETH KOTOPBIE MOTYT BOSHUKHYTH B CJIEACTBUE PA3JINYHBIX
(baKTOpOB TaKWX Kak OOpHIB HYJIS, TTepekoc (a3 u T.1.

Kak npaBuino, Y3II cocTouT U3 ABYX OCHOBHBIX OJIOKOB: HM3MEpPUTEIHHOIO
Y UCIIOJIHUTEIBHOTO.

IIpu nomaue wa VYII HanpspkeHuss W3MEpUTENbHBIM OJOK OMpenensieT
€ro BeJIMYMHY. ECIM U3MEpEHHOE 3HAYEHNUE HANPSKEHUS DJIIEKTPOCETH HE BBIXOJIUT 3a
YCTaHOBJICHHBIA B HACTPOWKAaX NHMAMAa30H 3HAYEHUW M3MEPHUTENbHBINA OJOK MOJaeT
CUTHAJ Ha HCIOJHUTENbHBIN OJOK (pese) KOTOPBIA 3aMbIKAeT CHIJIOBOW KOHTAKT,

BKJIIOYAs TEM CaMbIM Harpy3Ky B CETb.


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/
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Takum o6pazom, YII ocymiecTBiasieT HEMPEPHIBHBINA KOHTPOJIb HAMPSHKCHUS
ANEKTpOCceTH. B ciydae CHMKEHUA HaANpPsOKEHUsS HUXKE YCTAaHOBJIEHHOIO IMOpOTra
VUIM MIOBBILIEHUS BBIIIE YCTAHOBJIEHHOTO B HACTPOMKAX MOpOra U3MEPUTEIbHBIN OJIOK
MTHOBEHHO TMOJA€T CHUTHAJl Ha MCHOJHUTEIbHBIM MeXaHu3M (pese) KOTOpPbIA
OTKJIIOYAET JJIEKTPOYCTAaHOBKY OT ceTu. [locime BOCCTaHOBIIEHHMS 3HA4YCHHUS
HampsDKeHUs 10 JIOMYCTUMOTO  3HAYEHMs, HW3MEPUTENbHBI  OJOK  uepes
YCTaHOBJIEHHYKO B  HAaCTpOMKax  BBIJEPKKY  BPEMEHM  IIOJJA€T  CUTHAI
Ha WCIIOJIHUTEIIBHBIM MEXaHU3M, KOTOPBIM BHOBb BKJIFOYAET HATPY3KYy.

CymecTByIOT CIEAYIONIUE TUITBI PEJIe HAPSKCHUM:

-110 TUITY 3JIEKTPOCETH: OJHO(A3HbIE U TpeX(Pa3HbIE;

-110 C0CcO0y YCTaHOBKHM: CTallMOHapHbIe U nepeHocHble. [Ipu ycranoBke Y3II
BO BBOJIHOM 3JIEKTPOIIUTKE OOECIEUMBAETCS 3alllUTa BCEM AJIEKTPOCETH U BCEX
3JIEKTPONPUOOPOB, MOAKIIOUEHHBIX K Hell. [lepenocubie Y3II npumensitores, koraa
€ro yCTaHOBKa B IIIUTKE 3aTPyIHEHA UIIM HEOOXO0IUMO 00ECIIeUUTh 0COObIE HACTPONKHU
110 HAMPSKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHUS.

B nHacTosmee BpeMs CymIECTBYIOT YCTPOMCTBA 3aLIUThI OT NEPEHAIIPSKEHUS C
KOMOMHUPOBAHHOM 3allUTON, TaK HA3bIBAEMbIE BOJIbT-aMIIEPHBIE peJie, KOTOphIE
KOHTPOJMPYIOT KPOME HAIPSIKEHUs CETH, €IIe U TOK B CETH, 3alUIIAs TEM CAMbIM
CeTh, KaK OT NEPEenajgoB HANPSLKEHUS, TaAK U OT MEPETPY3KH, T.€. JONOJHUTEIBHO
BBITNOJIHACT (PYHKINIO OTPAaHUYUTENS] MOITHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCcleunBaeT 3aluTy CETU
OT KOpPOTKOTO 3aMbIKaHUSI WU HE MOXET 3aMEHUTh COOO0H aBTOMAaTHYECKUM
BBIKJIFOYATENb.

Baxwnoit xapakrepuctukont Y311 sBisieTcss HOMMHAIBHBIN TOK.

HomunanpHbil TOK — 3TO TOK, KOTOphId Y3II cocoOHO mporyckath uepe3
ce0s1 B TeUCHHE JJIMTEILHOTO BPEMEHH COXPaHsIs PY 3TOM CBOIO PabOTOCTIOCOOHOCTb.
CrangapTHbIMH, HauboJee PaclpOCTPAHCHHBIMH 3HAYEHUSIMHM HOMHUHAJIBHOTO TOKa
V3II aeasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunansneiii Tok Y311 onpenensercs mo cyMmMapHOMY TOKY HArpy3Kd WM
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIIUIIIAEMYIO CETh.

[TonyuuB paccunTaHHOEe 3HaueHHE TOKa, BbIOMpaem Y3II ¢ Ommkaimmm
OOJBIIMM CTaHIAPTHBIM 3HAYEHHEM HOMHHAJIBHOTO TOKA.

HeoOxoaumo yuutbiBaTh, yTo Y3II HE 3amIMIIAeT 3JEKTPOCETh OT TOKOB
NepEerpy3ku M TOKAa KOPOTKOIO 3aMblKaHHUs, Mo3ToMy camo Y3II nomxHO OBITH

3alllMIICHO OT HHUX YCTAHOBJICHHBIM IIOCJICAJOBATCIbHO C HHM aBTOMATHYCCKHUM
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BbIKTIOUareneM. [loaromy HoMuHanbHbIN TOK Y311 HEOOXOAMMO NPUHUMATH UCXOS
Y3 HOMHUHAJIBHOTO TOKa aBTOMAaTHYECKOro BbIKIIOUaresns. [Ipu 3ToM HOMUHANbHBIN
Tok Y3II momxeH ObITh OOJbIE WM PaBEeH HOMHHAJILHOMY TOKY YCTaHOBIEHHOTO
JI0 HETO aBTOMAaTHUYECKOT0 BBIKIHOYATEII.

V311 MOryT UIMETh HECKOIBKO HACTPOEK:

- ycraHoBKa mnopora cpaOateiBanus Y3Il mo makcumanbHOMY 3HaYEHUIO
HanpsokeHuss (Umax) - ycTaHaBIMBAaeT MAaKCHUMAaJbHO JONYCTMMOE 3HAYEHHE
HAIIPSDKEHUS  3JIEKTPOCETH, MPEBBIIEHUE KOTOPOrOo MPUBEAET K OTKIIOYEHUIO
Harpy3Ku;

- yCcTaHOBKa mopora cpabOateiBaHus Y3II mo MuUHMMaIbHOMY 3HAYECHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBAaeT MUHHUMAJIBHO JIOIYCTUMOE 3HA4YECHHE
HaIIPSDKEHUS. DJIEKTPOCETH, CHIDKEHUE HANpPsDKEHHUs HIUDKE JIaHHOIO 3HA4YCHUs
IPUBEIET K OTKIFOYEHUIO HAIPY3KHU;

- YCTAaHOBKA BPEMEHM 3aJ€PKKH BKIIIOUEHHSI — BpeMs, uyepe3 kortopoe Y3II,
MOCJI€ OTKJIIOYEHUSI HAarpy3KH, HOBTOPHO €€ BKJIIOYUT MPHU BOCCTAHOBJICHUY 3HAYEHUS
HaIpsDKEHUS CEeTH B YCTAHOBIICHHBIX Mpefenax. Bpems 3aiepKKu BKIIOYEHUS

AIEKTPONPUOOPOB BHIOUPAETCSI B COOTBETCTBUM C PYKOBOJICTBOM IO IKCILTyaTaIuu.

Hazmsarop S oummmn® oo

BHJIIOYeHHA IIOAKIIOIeHHU A

220B 4 4 5 5 . IATaHAA peﬂe.
HATPY3KH.
T (o (i S

N
B 7 Br 800

Brixmiogarems KOHTPOJJIA
MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

TpexpaspagHsmt
Brixmouarens xoHTpOIA HHIAKATOP.

MHHHUMAJBHOI'O HAIIPpAXKEeHHA.

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

Perynarop samepxinm
BpeMeHH aBTOMAaTHYEeCKOI'o
BKJIIOYEeHHUA IIOCJIe ABAPHH. 220

Peryna'rop MAKCHMAJIBHOI'O

———
5 230 HaOpAXKeHHUA OTKJIIOYeHNUA.

Peryna'rop MHHHMAaJBEHOTO
HanpAXeHHA OTKJIYeHHA.

Knemyer mogrmogenna
HAarpy3KH

Pucynok 12. [Ipumep MapKHUpOBKHM YCTPOMCTBA 3alUTHI OT NEpEHANPSKEHU (pelie
HaIPSHKEHUS)
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KonnuecTBo u crocoObl HACTPOUKH MOTYT OBITh PA3IMYHBI AJISl Pa3HBIX THUIIOB
V3I1. O6wruno, HacTpoirika Y3II ocymecTBiseTcs C TMOMOIIBIO TTOBOPOTHBIX
PEryJIupOBOYHBIX PYYEK.

CpaBHEHME anmaparoB 3alUTHI AJIEKTPUUYECKOM CETH M0 OTKIIOYAIOIICH
CIIOCOOHOCTH

PaccMoTpuM pasHuily B paO0oTe W BO3MOXKHOCTSIX OTKJIIOYEHUS Pa3THMUHBIX
anrapaTroB 3alUThl JJIEKTPUYECKHX Lener. B HacTosmee BpeMs, €CTb MHOIO
KOMOMHHMPOBAHHBIX YCTPOUCTB 3aIIUTHI ANEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
ce0e HECKOJIbKO 3alUTHBIX (PYHKUUH. 31€Ch MBI PaCCMOTPUM HE KOMOMHUPOBAHHbBIE
anmapaThl 3alUThI, BBIMOIHSIIOIINE TOJBKO OJHY (QYHKIHIO.

[IprunHaMu MOXapoB OT JJIEKTPOYCTAHOBOK MOTYT SIBISATHCS: KOPOTKOE
3aMbIKaHWE, Teperpy3ka, TOKH yTE€UKH, JAYroBble NpoOoH  (MCKpPEHHE),
IIEpEHAIIPSKECHUE.

JUns  3alUTBl  DJIEKTPUYECKUX CETEH, B HACTOALEE BpeMs, SBISIOTCS
o0si3arenbHbIMU K ipuMeHeHuto AB u Y/IT. Dtu annapatsl 3apeKOMeHI0BaIu ce0s
KaK HaJexHble U 3(PQPEeKTHUBHBIE CpPEACTBA  MNPEAOTBPALIEHUS  IOXKAPOB
OT DJIEKTPOYCTAHOBOK.

AB 3amumaer 3JIEKTPUYECKYH0 CE€Thb OT TOKOB KOPOTKOIO 3aMbIKaHUS
U [IEPErpy30K NIEKTPUUECKOU CETH.

VAT 3amuimaer 3JeKTPUYECKYK) CeTh OT II0XKapoOB B PE3yJIbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

CrenyeT OTMETHUTB, UTO B HACTOSILIEE BPEMS 3aLIUTYy OT MHOTMX HEraTUBHBIX
(GakTOpoB, BBI3BIBAIOIIMX  BO3TOpAHUE B  JJNEKTPUUYECKUX  CETSIX, BMECTE
c npuMmenenueM AB u Y/IT, oTuactu pemaroT OpraHu3aliiOHHBIMU MEPOIIPUSATUAMU,
IIPOU3BOIUMBIMU Ha JTAIle IPOCKTUPOBAHUS IIEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U MIpU dKcIuTyaTanuu. Vcrnonb3yoTes Takue Mephl, Kak 3a3eMJIeHUe, YKIIaaKa Kaoess
B KopoOa, YBEIIMYEHUE PpACCTOSHUA MEXKIY MPOBOJHUKAMH, TPUMEHEHHE
CHELMAIBHBIX COCAMHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK M Ap.) U T.A. s
3aIIUTBI OT MEPETPY30K MNPOU3BOLAT IIPABUIBHBIA PACyET JIIEKTPUUYECKUX CETEU
Y Harpys3KH.

Opnnako AB u YT uzHauanbHO He OBLIM IIPeIHA3HAYEHBI JIJIS1 PACIIO3HABAHUS
VCKPEHHUs U OTKJIFOYECHMS LIENH B Cllydae ero nosisieHus. Vickpenne He pacno3Haercs
AB wmm Y/T, NOCKOJIBKY NPU UCKPEHUU HE MPOUCXOAUT HH YBEIUYEHUE CPEIHETO

3HA4YCHHUA TOKA B ICIIN, HU €0 YTCUKa HAa 3CMJIIO.
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[Ipy mnocnenoBaTelbHOM UCKPEHUM TMOJTHOE COMPOTHUBJIECHUE «ILJIOXOTrO
KOHTAKTa» YMEHBIIAET TOK Harpy3Kd U JIEPKUT ITOT TOK HUMKE MOPOra OTKIHOYEHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETATUBHOI'O JEHCTBUS BBICOKOTO
3HaueHUA TOKa He cpabarbiBaioT. [lpu mapamiensHOM HCKpEeHUU Mexay Gda3oi
U HEUTpalbHBIM MPOBOAOM TOK OTPAHUYEH IMIOJHBIM COIPOTUBICHUEM LEMH
u cpabateiBanue AB u YT 3aBUCHT OT CTeTICHU UCKPEHHMSI, OJTHAKO B TIOJIHON Mepe
HE rapaHTUpyeTcs.

COOTBETCTBEHHO, PEIICHHUE 3aJ]a4M PACIIO3HABAHUS MCKPEHHUS U 0OeCTICUEeHHUs
3aIllUTHI OT MOXKAPOB, BEI3BAHHBIX UCKPEHUEM, TOJKHO 00€CIIEYUBATHCSI HOBBIM THIIOM
YCTPOMCTB, (GYHKIMOHAIBHO U TEXHUYECKH OPUEHTHPOBAHHBIMU Ha TaKylO 3a/auy.
Takum ycrtporictBom siBisiercs Y 3111

VY3AII 3amummaer 3JIEKTPUYECKYIO CETh OT IT0XKApPOOIACHOTO MPOSBIICHUS
JIyTOBOT'O TIPO00s (MCKPEHHUS).

Eme oanum  QakrtopoM, KOTOPBIM MOXKET TMPUBECTH K  MOXKApYy
OT DJIEKTPOYCTAHOBOK, SIBIIIOTCS KOJEOAHUS HAMPSHKEHUS JJIEKTPUUECKOW CETH.
[IprueM, OMacHOCTh MOXKET HECTH KaK MOBBIIICHHOE HAIPSHKEHUE, TaK U MOHUKECHHE
HaIpsHKEHUS.

AB, YAT, Y3AII He 3amuImaroT 3JeKTPHIESCKYIO0 CETh OT OMACHBIX KOJIeOaHM
HaIpsHKEHUS ceTU. DTy 3a1a4dy BbinonHser Y311

V311 3amumaer 3JIeKTPUUECKYI0 CeTh OT KOoJIeOaHUW HaIpsKEHUs, KOTOpPhIE

MOTYT IPHUBECTH K BBIXOJY U3 CTPOS AJIEKTPOIPUOOPOB U UX BOTOPAHHMIO.

@DYHKIUOHAJIbHBIE BO3MOKHOCTH aNNapaToB 3allUThl JJIEKTPHYECKHUX
cerei.

Ta0muma 2
@OYHKITMOHAIBHBIE BO3MOYXHOCTH aIlIIapaToB 3alTUThI JICKTPUICCKUX CETCH

Annapar 3a1MThI
Yerpoiicrso YcrpoiicTBo
ABapuiHbIH ABTOMATHYeCKHUH | YCTPOICTBO 3aIIUTHI |  3alIUTHI OT p
€KUM 3aIIMThI OT
p BbIKJIIOYaTeb | AU depeHIHATBHOTrO AYroBOIro
nepeHanpsKeHust
(AB) Toka (YAT) npoodost (V3II)
(Y341)
He
Kopotkoe OobecneunBaer He oGecneunBaer He oGecneunBaer
3aMBbIKaHHE 3alMT 3aIUTy obecneunBact 3aIIUTy
y 3alIUTy
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AnnapaT 3allIUThI

Yerpoiicrso YcrpoiicTBo
ABapuiiHbI# ABTOMATHYEeCKHH | YCTPOHCTBO 3a1UMTHI |  3aIIUTHI OT 3aanTH oT
PEKMM BBIKJIIOYaTeIb | AU depeHIHaATBHOIO0 AYroBOro A ——
(AB) Toka (Y/IT) npo6ost penanp
(Y3II) (Y31
He
O0ecneunBaet He oGecneunBaer He o6ecnieunBaer
[Teperpy3ka oOecrieunBaeT
3aIUTY 3aIUTy sauTy 3aLIUTY
He
He oGecneunBaer O0ecneunBaer He oGecnieunBaer
YTeuka Toka obecrieunBaeT
3aLUTY 3aIMTy saTy 3alUTy
Hyrosoii mpo6oit | He oGecrieunBaer He oGecneunBaer OoecneunBaet | He oOecrieunBaer
MOCIeI0BaTEIbHBIN 3alUTY 3aIuUTy 3aIIUTY 3aIUTy
He B nmonHo# Mepe
obecrnieunBaeT
3aIUTY.
Jyrosoii npo6oit | Moxet cpaboTarb He oGecnieunBaer | O6ecneunBaer | He oGecrieunBaer
napauieNnbHbIH CJIUIIIKOM TTO3/THO 3aIuUTy 3aIIUTY 3aIUTy
(npu
OTpaHUYEHHOM
toke K3)
He B nmosiHOM Mepe
obecrieunBaeT He B monHoit Mepe
3amuTy. Moxer obecrieunBaer
Hyrosoit mpoboit cpaboTaTh 3aIlUTy. Oo6ecneunBaer | He oOecrieunBaer
Ha 3eMITI0 CIIMIIIKOM TO3HO | MoxeTt He cpaboTaTh 3alIMTy 3aIUTy
(mpu (pu UMITYIBCHOM
OTPaHUYEHHOM | XapaKTepe UCKPEHMUS)
toke K3)
He
[Tepenass He o6ecneunBaet He o6ecnieunBaet ObecneunBaer
obecrieunBaeT
HaMpPsHKEHUS 3aIUTy 3aIUTy sanTy 3alMTY

N3 tabmumpl 2 BUIHO, YTO HU OJUH W3 amlllapaToB 3alllMThl HE 3alllUINACT

JIEKTPUUECKYIO CETh OT BCEX BO3MOXKHBIX aBapUHBIX pekuMoB. [[s oOecrieuenus

MaKCHUMAaJILHON  3alllUTHI

anmnaparbl

3aIlMTHI,

paboTaroiye

Ha

HEHUCIIPABHOCTH 3JIEKTPUYECKOUN CETH.

OoOHapyXeHue

pa3HbIX

BHGKTqueCKOﬁ CCTHU uenecoo6pa3Ho HCIIOJIB30BaTh

MIPU3HAKOB

[Tpumenenue Y31 u Y3II He otMeHsieT HEOOXOAMMOCTH UCIONb30BaHus AB

u YT.

Takum 00pa3om, eciau pPaccCMOTPETh BapUAHT WCIOJB30BAaHUS BCEX BHUIOB

3alIUThI C-)JICKTpH‘IﬁCKOfI CE€TH OTACIBbHBIMH YCTpOﬁCTBaMH (BBIHOJIHHI-OHII/IMI/I TOJIBKO
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oJIHY (DYHKITHIO), TO HEOOXOUMO YCTAHOBUTH YETHIPE PAa3HBIX ammapara 3anmTel: AB,
YAT, Y3AII, Y3IL

B nacTosiee BpeMs pacnpocTpaHeHbl KOMOWHUPOBAHHBIC allllapaThbl 3allUThI,
KOTOpBbIE OOBEOUHSIOT B OJHOM KOpPIIyc€ HECKOJIbKO YycTpoiicTB. Hampumep,
nuddepeHIanbHble aBTOMAThI, KOTOPhIe OOBEAUHSIOT (DYHKIMH aBTOMAaTHYECKOTO
BBIKJIFOYATENS M yCTPOICTBA 3aIiuThl AU(depeHnnansHoro Toka. KomOuHMpoBaHHbIE
yCTpOMCTBa MO3BOJISIIOT ONTUMHU3UPOBATH U YNIPOCTUTH NMPOECKTUPOBAHUE U MOHTAX
AIIEKTPUYECKUX ITUTKOB.

TepmounauKaTOPHI

Onnoit u3 Haubosee pacIpoCTpaHEHHBIX IIPUYHH II0’KApOB
OT DJIEKTPOYCTAHOBOK SIBJSIETCS IEPETPEB KOHTAKTHBIX COEAUHEHHW W JAPYIUX
aneMeHToB. IlokapoomacHble pEXHMMbl  BO3HUKAIOT — BCJIEJACTBUE  OOJIBIIOrO
IIEPEXOTHOTO CONPOTHUBIICHHUS, & TAKKE IEPETPY30K.

TepMOMHIMKATOPHBIE MaTEpHANIbl IIPEAHA3ZHAYEHBI I BU3YaJIbHOIO WJIU
doTorpauyeckoro KOHTPOJS M HU3MEPEHHs] TeMIIepaTyphbl, T.€. PE3yIbTaThl
WU3MEPEHUI MOXKHO NPEACTaBUTh B BU3yAIN3UPOBAHHOM BH/IE.

[Iprn [mocTMXKEHMM MaKCHUMaJbHOM TEMIIEPATYpbl TEPMOWHANKATOPHBIN
MaTepuaj pacIuIaBIsIeTCsl 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMOUHIUKATOPBI MOKHO HCIIOJIB30BaTh KakK JIOKa3aTelbcTBO  (hakTa
JNOCTH)KEHHSI  ONIPENEIIEHHOM MaKCHUMAJIBHOM TEeMIEparypsl, T.K. PpPe3yJbTaThl
U3MEPEHHUSI SIBISIOTCA HEOOPAaTUMBIMHU.

Meron wu3MepeHuss TeMIepaTypbl C TOMOIIBIO TEPMOWHIMKATOPHBIX
MAaTE€pUAJIOB OTJIMYAETCS IMPOCTOTOM, 3KOHOMHUYHOCTBIO, MAaJIOM TPYAOEMKOCTHIO,
BO3MOXXHOCTBIO ONEPATUBHOTO TMOJYYEHHsI JIOCTATOYHO TIOJHOW HH(MOpManuu
O TEIJIOBOM PEXUME AJIEMEHTOB 3JIEKTPOOOOPYAOBAHMUS.

TepMOMHIMKATOPBl MMEKT HECKOJBKO HCIOJHEHUN: TEPMOMHIUKATOPHBIE
HAKJIEMKA U TEPMOWHIUKATOPHBIE KPACKH.

KoHnTpacTHOCTh 1IBETOBOTO mepexoja oOecrneuuBaeT JIETKOe paclio3HaBaHUE
aBapUKHOTO MEpPErpeBa.

TepMOMHIMKATOPBI COXPAHSIOT CBOM LIBET U MAPKUPOBKY Ha IMPOTSHKEHUH BCETO
CpOKa CITY>KOBbI.

TepMouHIUKATOPHBIE ~ HAKJIEHKM  TPEJACTABISIOT  COOOM  TMOMIIOXKKY
Ha CAMOKJICSILENWCS OCHOBE C HAHECEHHBIM TEPMOMHIUKATOPHBIM IOKPBITHEM.
MatepuanoM NoOAJOXKKH MOTYT ObITh Oymara, ¢osnbra wid MOJUMEpHas TJICHKA.
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Jnst mpenoXxpaHeHuss TEPMOMHIAMKATOPHOIO IOKPBITHUS OT BHEIIHUX BO3JAEHCTBUN
ITOBEPXHOCTD U3JIEJIHsI MOKPBIBAIOT 3aLIUTHOM IIJIEHKOM.

[Ipy nocTXeHUM 3aJaHHOM TeMIepaTypbl WHIAMKATOP HEOOPAaTUMO MEHSIET
CBOM LIBET.

TepMoMHIMKATOPHBIE HAKJIEHKU MOTYT OBITh Pa3jIMYHOrO pasmepa U (Gpopmsl,
B 3aBHCHMOCTH OT 3aJladyll MMETh pa3HbIil MOpOr cpabaTbIBaHHs, UMETh HECKOJIBKO
TEPMOYYBCTBUTEIIbHBIX METOK C Pa3HBIM IIPEJEIOM CpadaThIBAHHUA.

TepMOUHIUKATOPHBIE HAKIEHKN MOTYT OBITh OJTHONO3ULIMOHHBIMH, T.€. UMEIOT
OJIHY WHIVKALIMOHHYI0 METKY M MHOTOIIO3ULMOHHBIMU — HMEIOIIUE HECKOJIBKO

HHIWNKAONOHHBIX MCTOK, HACTPOCHHLIX HAa PA3HBLIC TCMIICPATYPHI.
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Pucynok 13. [Ipumepsl TEPMOMHIMKATOPHBIX HAKICEK Pa3IMUYHBIX
MIPOU3BOAUTENIEN

[IpumeHeHne OIHOIMO3ULMOHHBIX TEPMOUHAUKATOPHBIX HAKIIEEK IO3BOJISIET
KOHTPOJUPOBATh MAKCUMAJIbHYIO TEMIIEPATYPy Ha dJIEMEHTE AJIEKTPOOOOPYT0BAHUS.

[IpumeHeHne MHOTONO3MIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK ITO3BOJISIET
OIIPEIEIIATh TEMIIEPATyPy AJIEMEHTA 3JIEKTPOOOOPYIOBaAHUS KakK
cpeaHeapupMEeTHIECKOE MEXKy MOCcaeTHed METKOM, U3MEHUBIIIEH I[BET, U TIEPBON —
HE U3MEHUBIIEH.

TepMOUHAMKATOPHBIE KPACKH, B OTJIMYUE OT TEPMOMHIAMKATOPHBIX HAKIIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WM OJEMEHTHI  AJIEKTPOOOOPYIOBaHUS,
HEIOCTYIIHbIE JJI1 YCTAHOBKM TEPMOMHIAMKATOPHBIX  HAKJIEEK, HaIpUMEP,
OpU  CJIOKHOM KOHQUTYpalMh WIM OrpaHUYEHHOM MPOCTPAHCTBE BHYTPHU

QJICKTPHUYCCKHX HNIUTKOB. KpaCI(I/I MOKHO HAHCCTH Ha IMMOBCPXHOCTb KOHTPOJIUPYEMOT'O
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sjJeMeHTa 0oJjiee TOHKHUM CJIOEM, B PpPE3yjbTaTC 4YCro BO3pPACTACT CKOPOCTH

cpabaTbIBaHUS.

Pucynok 14. [Ipumep ncnosHEeHHs] TEPMOUHANKATOPHBIX KPaCOK

TepMOMHUIUKATOPBI TMPUMEHSIOTCS JJISI  KOHTPOJS TEIUIOBOTO  PEeXHMa
AJIEMEHTOB JJIEKTPOYCTAaHOBOK.

TepMouHIUKATOPBI TMPUMEHSIOTCS JUISI OOHApPY)KEHHUS W PETUCTPALNH
MIEPETPEBOB DJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WA DJIEKTPONPOBOIKU, B TEPBYIO
oudepeib, BOJIM3H EKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCTUHEHUHN.

TepMouHIUKATOPBI HE TPEOYIOT CIENUATIEHOTO TEXHUYECKOTO O0CITYKUBAaHMUS.

3amure TOMNEKAT OAJIEMEHTHI  AJIEKTPOOOOPYIOBaHUS, JJII  KOTOPBIX
HOPMATHBHO-TEXHUYCCKUMH JIOKYMEHTAMHU yYCTAHOBJICHBI HAaUOOJIBIITUE JOITYCTUMBIC
TEeMITepaTyphl HarpeBa, a TAKXKe AJIEMEHTBI JIEKTPOOOOPYI0BAHUS, TIEPETPEB KOTOPHIX
MOKET MPUBECTH K aBapUU WM BO3TOpPaHUIO (HE3aBUCHUMO OT HAJIMYHUs TPeOOBaHUU
HOPMATHBHBIX JOKYMEHTOB).

TepMoMHIUKATOPBI ~ HAHOCAT  HA  DJIGMEHTBI  3JICKTPOOOOPYHAOBAHUS,

noaJjicKamue KOHTPOJIIO TCIIJIOBOI'O COCTOAHMUS.
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Pucynoxk 15. [Ipumep ncnonp30BaHust TEPMOUHIUKATOPHBIX HAKJIEEK JJI1 KOHTPOJIS
TEMIIEPATYPbl KOHTAKTHBIX COCINHEHUIN

[Topor cpabaTbiBaHKs TEPMOMHIMKATOPOB BEIOMPAETCS UCXOAS U3 TpeOOBaHUI
HOPMATHUBHO  TEXHUYECKOW  JIOKYMEHTAaUMHW [  KOHKPETHOrO  3JIEMEHTa
AIEKTPOOOOPYIOBAHUS, TEXHMUYECKUX XApPAKTEPUCTUK U  PEKUMOB  pabOThI
AIEKTPOOOOPYTOBAHUS.

Tak Kak TEPMOMHAMKATOPHI HE SBIISIIOTCS BOCCTAHABIMBAEMBIMU HM3IECIHUSIMM,
MOCJIE PETrucTpaluyd HMHU IeperpeBa cpadOTaBIIME TEPMOMHAMKATOPHI MOJJIEKAT
3aMeHe Ha HOBBIE.

Heo0xoaumMo KOHTPOJIMPOBATH CPOK MCHOJB30BAHUS TEPMOMHIUKATOPOB.
[Tpu ucTedyeHnu cpoka UCTOIb30BaHMSI, TEPMOUHAUKATOPBI HEOOXOAUMO 3aMEHHUTh Ha
HoBbI€. [locie 3aMeHBI cienaTh OTMETKY B JKypHAJIE.

TepMouHIUKATOPHI SBJISIFOTCS HEBOCCTaHABIMBAEMbIMU U
HEPEMOHTONPUTOAHBIMU  H3AenusiMu  (mokpbiTusiMu).  Ilpu  cpabarbiBaHuu
TEPMOMHIUKATOPA, €ro CIEAYeT YAAIUTh U 3aMEHUTh HAa HOBOE U3/eNHe (MIOKPHITHE).
OxpammBaHre TEPMOUHIUKATOPHBIX METOK B PE3YyJIbTAaTE BO3AEHUCTBHS TEMIEPATYPBI

HEoOpaTUMo.

TepMocucrembl
TepmocucTeMbl MpeAHa3HAYEHBI 1J11 PAHHET0 aBTOMATHYE€CKOTr0 0OHAPYKEeHHUSI
MOXKApPOOMACHBIX CHUTYAllMK, BO3HHUKAIOUIMX BCIECACTBUE MEPErPEBA BJIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIWHEHUH, TIPOBOJOB, Kabenel (B T.4. KOHIIEBOU
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apMaTypel) W IIIHH, JJICKTPHYECKUX amnmapaTtoB, BBOJHBIX pacCHpeae/MTEIbHBIX
mKaoB, IMMUTOB C BJIEKTPOOOOPYAOBAHWEM, WHOTO JIIEKTPOOOOPYIOBAHUS
U WX DIEMEHTOB, TIJi€ BO3MOXKHO TIPEBHINICHUE TEMIIEpPaTypbl 000pyIOBaHUS
B HEIITATHOM PEXHUME PabOThI WIIH MPH MOSBICHUH e(heKTa.

CucreMbl OCYIIECTBISIOT HETPEPHIBHBIM KOHTPOJIb TEMIIepaTypbl HarpeBa c
CUTHAJIM3AINEHN O TIPEBBIICHNN YCTAaHOBJICHHBIX MTOPOTOB U Tiepenadeii nHpopmanuu
Ha MyJIbT EHTPATM30BAHHOTO HAOIOACHHSI, TJ€ OCYIIIECTBIISIETCS IPUEM TPEBOKHBIX
W3BEIIEHU 00 OOHAPYKEHHBIX MEeperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIMKALIHS)
COCTOSIHMSI 1 PETUCTPALIMs COOBITHIA.

Tepmocucremamu ~ MOTYT  OBITh  OOOpPYAOBAaHBI  BJEKTPOYCTAHOBKH,
TUTSI KOTOPBIX HOPMATUBHBIMHU JJOKYMEHTaMH YCTAHOBJICHBI HAUOOJIBIIIAS JOITYCTHMAS
TeMITepaTypa Harpesa, a  TaKxke AIIEMEHTBI AIIEKTPOOOOPYTOBAHHS

H JJICKTPOIIPOBOAKH, IICPCTPCB KOTOPLIX MOJKCT IIPUBCCTHU K aBApHUHU UJIKX BO3TOPAHUIO.

Pucynok 16. [IpumMep cructemsl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOM
ra30BBIICIAIONIEH HAKIIEWKU U CIIEIIMATN3UPOBAHHOTO Ia30BOT0 JaTYMKA

B kauecTBe yCTpoOICTB OOHapyXeHHsI MPEBBIIICHUS TEMIIEPAaTypbl B Pa3HbIX
cHUCTeMax MOTYT BBICTYNATh pa3jIMuHbIEe NaTdyuku. Hampumep, TepMOaKTUBUPYEMBIE
ra3oBBIICISIONINE HAKJICUKHA, MpPH HArpeBaHUM KOTOPBIX 1O ONPENCIICHHOU
TEMIIEPATYPbI BBIACISIETCS CUTHAJIBHBIM Ia3, YJIABIMBAEMbIM CIELUAIN3UPOBAHHBIM
ra3oBbIM JATYMKOM, IEPENAIOIIMM CUTHAI O NEPErPEeBE HAa KOHTPOJIBHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTaKTHble WH(pPaKpacHbIE IaTUYMKH; JATYUKH TEMIEPaTyphbl,
YCTaHAaBJIMBAEMbIEC HEIMOCPEACTBEHHO Ha KOHTPOJMUPYEMBIN 3JIEMEHT

ANEKTPOOOOPYI0OBAHUS.
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100°C

CMELWANMU3VPOBAHHDIV

KOHTPOJIbHO-NMPUEMHOE

FA30BbIA AATHUK YCTPONCTBO

3. B aBapwviiHOW cuTyauun Haknernka sbigenaert
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AaT4YNKOM

lar 2

IIpu HarpeBanuu Boiuie 50
— 90°C wuHAMKATOpPHBIE
METKH HEoOpaTUMO

MCHAIOT CBOHM ILIBETA

Ilar 3

B aBapuiiHOi cuTyauumu, Korua
TeMIiepatypa TMOAHUMAETCS BBIIIE
100°C, HaKJIeHKa BBIACISACT
CUTHAJIbHBIN ras, KOTOPBIN
¢bukcupyercss Ta30BbIM JaTUYUKOM.
JlaTuuk mepenaeT CUraain TPeBOTH | /
WM OTKIIFOYAeT MUTaHUE

Pucynox 17. [lomaroBas cxema pabOThl CHCTEMBI HEMPEPHIBHOTO KOHTPOJIS
TEMIIEPATYpPbl HA OCHOBE TEPMOAKTUBUPYEMOU Ia30BbIACIISIIOIEH HAKIEHKH
U CIENUAIN3UPOBAHHOTO Ta30BOT0 JaTYUKA

KpOMe TOro, TCpMOCHUCTCMBI MOJKHO HCITIOJIb30BATh KaK CUCTCMbI MOHHUTOPHUHI'A

HO)KapHOﬁ Oe3o1macHoOCTH QJICKTPOYCTAHOBOK, 3a CYCT PAHHCTO O6Hapy}KeHI/IH TOYCK

YpC3MCPHOI0O HarpeBa, 3aA0JI'0 0 Haydajlad TepMI/I‘-IeCKOﬁ ACCTPYKOUHN H30JAIIUN

B MCCTax YCTAHOBKH JAaTUYNKOB.

Pucynox 18. [Ipumep cructemMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOTO
TEMIIEPATyPHOTO KOHTPOJISi HA OCHOBE OECKOHTAKTHBIX TUPOMETPUUECKUX
JATYUKOB
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Pucynoxk 19. [Ipumep HHTEIIIEKTYAIIBHOW CHCTEMBI KOHTPOJISL TEMIIEPATYPBI
BBICOKOBOJIBTHBIX KAOEJIbHBIX JIMHUW Ha OCHOBE PaCIpeAeIICHHOTO
JaTYuKa TeMIIepaTypsl

Ten0BU3MOHHAS TMATHOCTHKA

B ocHOBe TEIIOBU3MOHHOW JMAarHOCTHKH JIEKHT TEIUIOBOM  METOH
HEPa3pyIIAOMEro KOHTPOJsSA, T.€. TEIUIOBU3HOHHBIE OOCIEAOBAHUA C LEJBIO
BBISIBJICHUSI TOXApOOIMACHBIX YYacTKOB M Y3JIOB B  3JEKTPOOOOPYAOBAHUU
U DJIEKTPOIIPOBOJIKE.

B kayecTBe TEXHMYECKOTO CpEACTBAa TEIUIOBU3MOHHOW  JMAarHOCTUKHU
MIPUMEHSIETCS TEIUIOBU30D. TEIIOBU30pP — 3TO ONTUKO-3JIEKTPOHHBINA U3MEPUTEIBHBIN
npudop, padoTarmuii B HHPpaKpacHO 00J1aCTH 31EKTPOMATHUTHOTO CIEKTPA.

Pucynoxk 20. [Ipumep npoBeeHus TEMIIOBU3MOHHOTO KOHTPOJIS 3NIeKTpolIkada
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Kpatko MeTon TEIIOBHU3MOHHOM JIMAarHOCTHKU MOKapHOM 0e30MacHOCTH
IKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHHUS MOXKHO OIKCATh CIEIYIOIMIMM OOPa3oM.
Kaxnpiii 00beKT uMMeeT Temmeparypy, NpUYeM B pa3HbIX TOYKAaX OHA pasHas.
Kak npaBuiio, OTKJIOHEHUE TEMIIEPATYPHI B TY UM UHYIO CTOPOHY CBUAETEIBCTBYET O
KaKOM-TO HEOJHOPOAHOCTH, JiepexTe. TernnoBu3op Kak Bujeokamepa 0XBaThIBaeT BCIO
naHopaMmy OOBEKTa, BBIBOJUT HA JKpaH W (PUKCHPYET B TAMSITH BECh CIICKTP
€ro TemIeparyp, npeoopasys B TepMOTpaMMy, T.€. KapTUHKY TeMIeparyp, KoTopas
HAalTOMWHAET HEraTWB I[BETHOM (oTorpaduu, TA€ KaXAbIA OTTECHOK I[BETa
COOTBETCTBYET ONPEACICHHON TeMIIEpaType.

HeocnopumbiMu ~ mpeuMyliecTBAMH  TEIUIOBU3MOHHOTO  0OCII€IOBaHUS
SBJIIOTCS: OOBEKTUBHOCTh M TOYHOCTH IOJYYaeMbIX JaHHBIX, O€30MacHOCTb
(mpumeHsieTcs OECKOHTAKTHBIN METO]), HE TpedyeTrcs OTKJIFOUEHHUE
AIIEKTPOOOOPYI0BaHUS U MOJTOTOBKH padouero mecta. OaHako, /s 001ee TOYHOTO
TEIJIOBOT'0 KOHTPOJISI HEOOX0IMMa Harpy3Ka Ha 3J1eKTpoodopynoBanus He MeHee 70%,
u He MeHee 1 wuyaca pabGotel. Ilpu 5TOM MeTON BBICOKONPOU3BOIUTEINIECH,
K TOMY € OH Ja€T BO3MOXXHOCTb NMPAKTUUYECKH MTHOBEHHO, «C MEPBOTO B3TJISIA»,
yKazaTb MeCTO Je(eKTa, MNpeaBapUTENIbHO OINPEICIUTh CTENeHb Ae(PEKTHOCTH.
Kpome »TOoro wmeroj oTiIMyYaeTcss TMPOCTOTOW JIOKYMEHTHUPOBAHUS Je(PEKTOB
U BO3MOXHOCTBHIO OmpeneieHus JAeQEeKTOoB Ha paHHEW CTaaud pa3BUTHSL.
OH MO3BOJISIET C JOCTATOYHOM CTENEHbI0 TOYHOCTH AUArHOCTHUPOBATH COCTOSIHHE
HE TOJBKO OTKPBITHIX 3JIEMEHTOB JJIEKTPOOOOPYOBAHMS, TAKMX KaK KOHTAKTHBIC
COEIMHEHUS B DJIEKTPUYECKUX IIUTKAX W BBOJHBIX IIUTaX, HO U COCTOSIHUE PO3ETOK
Y BBIKJIFOYATEJIEH, KOTOPhIE 3aKPBIThI KOPIYCAMH, a TAKXKE JEKTPUUECKUX MTPOBOJIOK,

BBIIIOJIHCHHBIX PAa3/IMYHBIMU criocodamu.
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Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COEMHEHUN C TEMIIEPATYPHOU
LIKaJIOU
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CyTh TEIJIOBU3MOHHON JUArHOCTUKH 3aKJII0YaeTCi B OECKOHTAKTHOM
perucTpanuyu TEMIIEPATYPHOTO IMOJSI HAa MOBEPXHOCTH OOBEKTAa HU3MEPUTEIHHOM
arnmapaTypou, IMOCTPOCHUM U aHAJIM3€ TEePMOTpaMM C UCIOJb30BaHueM OBM
1 oOHapyX)eHus M Kiaaccuukanuu aedeKTOB W NPUHATUS pemieHus. Hamuuawne
nedexrta mpu TaKOM JIUAarHOCTHUKE XapaKTepU3yeTCsl aHOMAIbHBIM IOBBIIICHHEM
TEeMITepaTyphl B I€PEKTHON 30HE TI0O CPABHEHUIO C UCTIPABHBIMU 00JIACTSIMU.

VYcnoBuss W TOPANOK  NPOBEACHUS  TEIUIOBU3UOHHOW  JTUAarHOCTUKH
AKCIUTYaTUPYEMOT'O  3JICKTPOOOOPYJAOBAHUS JKUJIBIX U OOIIECTBEHHBIX 3JaHUM
YCTAHABJIMUBAIOT  METOJMYECKME  pekoMmeHianmuu [6]. OHU  HampaBJICHBI
Ha TPOPUIAKTHUKY IOXKApPHOM O€30IMaCHOCTH dJECKTPOOOOPYAOBAHUS  KUJIBIX
1 OOIICCTBEHHBIX 3JaHUN U MO3BOJSIOT KOHTPOJHMPOBATH U OLEHUBATh COCTOSIHHUE
nokapHo 0€30MaCHOCTU DJIEMEHTOB 3JIEKTPOOOOPYOBaHUS, KOTOpPHIE paHee He
MOIUIM OBITh OOCJEIOBaHbI, TAKUX KaK: PO3ETKH, BBIKIIOYATEIIH W JJICKTPUUCCKHE
IIPOBOJKM BBIMOJHEHHBIX Pa3IMYHBIMU CIIOCO0AMHU, YTO SBIACTCS aKTyaJlbHBIM
MOMEHTOM B  o0jacTd  oOecledeHus IMOKapHOH  0€30MacHOCTH  KHIIBIX

Y OOILIECTBEHHEIX 3IaHUH.

(T=277°C

Pucynox 22. [Ipumep oOHapyKeHUS TOKAPOOIIACHOTO Pa3orpeBa 00JITOBOTO
KOHTAKTHOT'O COSTUHECHHUS

C noMOLBI TEIUVIOBU3UOHHOW JHMATHOCTUKU BBISIBISIOTCA KOHKPETHBIE
nedeKTHble MecTa, I/I€ 3a4acTyl0 JOCTATOYHO 3aTsHYyTh, 3aUHUCTUTh, 3aMEHUTH
00JTOBOE COEAMHEHNE WIN NIEPEPACTIPENEIIUTD HATPY3KY U Je(EKT OYIET YCTPaHEH.

JlomyckaeTcsi UCI0Ib30BaTh IPYrUe METOANKHU TEINIOBU3MOHHON JUATHOCTUKH,
eciii 00JIacTh MX NPUMEHEHHUS COOTBETCTBYET OO0JIACTM MPUMEHEHHS HACTOSLINX

METOJIMYECKUX PEKOMEHIALINM.
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B kadecTtBe KpuTEepHEB OIICHKH ITOKApPHOW OE30MaCHOCTH SJIEKTPUIECKUX
U3IeIUA  MOXET OBbITh MPHUHATO 3HAYCHUE TEMIIEpaTypbl WJIM MPEBBIIICHUS
TeMIIepaTyphl, YCTAaHOBJICHHOE B CTaHAapTaX Ha KOHKpeTHoe u3nenue. Kpome Toro,
KPUTEPUHU OLICHKH I10YKapHON OE30MacCHOCTH MPU TEIUIOBU3UOHHOW JTHArHOCTHKE
MIPUBEJEHBI B METOJUYECKUX PEKOMEHIALMSAX [6].

JluarHoctuka 3J€KTpOOOOPYAOBaHUSI TEIJIOBBIM METOJIOM HEpa3pyIIalollero
KOHTPOJIS (TEMIOBU3MOHHAS AUArHOCTUKA) JOJKHA MPOBOJUTHCS OpUraioil HE MEHEe
2 yenoBek. Bece wieHbl Opuraapl JOKHBI OBITh ATTECTOBAHBI 110 TEIIOBOMY METOY
HEepa3pyIIarIero KOHTPoJs. XoTs Obl OJUH paOOTHHUK JTOJKEH OBITh aTTECTOBAH HE
HIDKe, yeM 110 1] kBammdpukarmoHHOMY YPOBHIO IO TEINIOBOMY KOHTPOJIIO B CHCTEME
Pocrexnanzopa.

Jlns  mpoBeJeHUs TEIUIOBU3MOHHOW JUAarHOCTUKM MOTYT TPUBJICKATHCS
CTOPOHHHUE OpraHu3alluM, AKKPEIUTOBAHHBIEC B YCTAHOBJICHHOM IOPSIIKE HA TETJIIOBOM

MCTOA HCPA3PpyHIaromCero KOHTPOJIA.
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