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BBenenue

Honss yucma moxapoB, mnpowsomenqmux B Poccuiickont  Denepanuu
OT DJICKTPUUECKUXM3ACIUNA U YCTPOWCTBB 3JIaHUSAX M COOPYKEHHSIX, OT OOIIEero
yucia TOXKApOBB 3JaHUSX W COOPYKEHHMSIX OCTaeTCs CTaOWIbHO BBICOKOM
u coctaisger oonee34 %.

HauGomnbiee yucio moxapoB OT 3JIEKTPOOOOPYAOBaAHUS €KETOTHO MTPOUCXOIUT
Ha OOBEKTaxX XWJIOro cekropa. Mx mons cocraBnser mopsiaka 74 % ot obmiero
KOJIMYECTBA MOXKAPOB IO JIEKTPOTEXHUUECKUM TPUUUHAM.

OcHOBHasi 4acTh MOTMOIIMX JIIOJEM Ha MOXKapax OT 3JIEKTPOOOOPYIOBaHUS
MPUXOAUTCS Ha TIOKaphl B 3JAaHUSX U COOPYXKEHHUAX >kuioro cekropa — 94,8%
OT O0IIero yucia MOTMOMIMX HA MOXapaX, BO3HHUKIIMX IO AJIEKTPOTEXHUYECKUM
MIPUYHHAM.

Cpenu BUJIOB OOBEKTOB >KHJIOTO CEKTOpa HAmOOJbIIEe KOJIWYECTBO IMOXKAPOB
OT DJIGKTPOM3ACTUNH W YCTPOWCTB €XETOAHO IPOUCXOAWT B OJHOKBAPTHUPHBIX
U MHOTOKBAPTUPHBIX SKUJIBIX JOMax © cocTtaBiasier okoio 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHmsax u coopyXeHHsSX OOIIECTBEHHOIO Ha3HAYEHWs JOJs TI0XKapoB
OT DBJEKTpooOOpyaoBaHUs cocTaBuiadonee 52 % oT ofmiero uucia IMOXKapos
Ha JJAHHBIX OOBEKTaX.

Jonst uwcia mnoOruOmMx JIOJed Ha TMoXapax oOT 3JIEKTPOoOOOpYyIOBaHMUS
B OOIIECTBEHHBIX 3maHMAX coctaBmwia 19,0 % or oOmiero uywucia NOruOmMIMX Ha
MoKapax Ha JIaHHBIX OOBEKTaX.

Pacnipenenenuss  3HaueHWW  MokaszaTtelie  OOCTAaHOBKM € TMOXKapaMu,
npousomenmumu B Poccuiickoit denepanuu B nepuon 2016-2021 romoB B Kuiom
CEKTOpEeH 3JIJaHUSAX U COOPYNKEHHUSAX OOIECTBEHHOI'0 Ha3HAYEHUs, HCTOYHUKOM
BO3HUKHOBEHHUSI KOTOPBIX  SIBJISNIOCH  DJIEKTPOOOOpYAOBaHUE, IO CYOBEKTam

Poccuiickoit @eneparuu npeacTapieHsl B Tabnumax 1 u 2.



o cyorekraM Poccuiickoin denepanun

Tabmauna 1
Pacnpenenenue 3HaUeHHH IMOKa3aTeIeH 0OCTAaHOBKH C TTO’KapaMH, ITPOU30IIEIITHMHU

B Poccuiickoit ®enepannu B nepruos 2016-2021 romos B )KUIIOM CEKTOpE,
HMCTOYHUKOM BO3HUKHOBEHHMSI KOTOPBIX SIBIISIIOCH 3JIEKTPOOOOPYy10BaHUE,

Koa-Bo Toas Horu6ao Toas
PeiiTunr CyobekT PO MOKapoB, ?; ’ | PediTHHT CyobexT PO Jroaei, ?; ’
el. 0 qel. 0
1 MockoBckas 00J1acThb 16 861 7,63 1 MockoBckas 00J1acThb 738 6,70
2 Pecriybmuia 8302 | 376 2 Chep/uoBeKas 061aCTb M7 | 3,79
Bamkoprocran
3 Yensounckast 00:1acTh 6728 3,04 3 Pecnry6onuka banikoprocran 382 3,47
4 Upkyrckas obaacTb 6 598 2,99 4 Upkyrckas obaacTb 358 3,25
5 JlenuHrpasckas o0nacTh 6 452 2,92 5 Jlenunrpackas o0IacTb 342 3,11
6 r. MockBa 6 048 2,74 6 KpacHosipckuii kpait 342 3,11
7 KpacHosipckuii kpait 6 012 2,72 7 HoBocubupckas 061acTb 297 2,70
8 KpacHopapckuit kpaii 5905 2,67 8 Hwxeropo/ckast obnactb 274 2,49
9 CBepmiioBcKas 00J1acTh 5693 2,58 9 Yenabuackas ooiacTs 272 2,47
10 Camapckast 00nacthb 5570 2,52 10 PocroBckas obOinacts 256 2,33
11 Pecny6nuka Tatapcran 5400 2,44 11 KpacHonapckuii kpaii 244 2,22
12 HoBocubupckas 061acTb 5302 2,40 12 TroMeHcKas 001acTh 233 2,12
13 IMpumopckuit kpait 5166 2,34 13 IMepmckuii kpait 232 2,11
14 KemepoBckast 001acTh - 4945 224 14 KemepoBckas o6macTs - 230 2.09
Kysbacc Kysbacc

15 Hwmxeropojckas o6mactsb 4 823 2,18 15 Camapckas 00nacTh 222 2,02
16 AnTaiickuil Kpaii 4583 2,07 16 Pecniyonuka Tarapcran 214 1,94
17 PocroBckas o0nactb 4 326 1,96 17 CaparoBckas 001acTh 204 1,85
18 XabapoBckuil Kpaii 3990 1,81 18 XabapoBckuil Kpait 199 1,81

19 CaparoBckas 00J1acTb 3862 1,75 Cpennee no cyGhexram 195,7

Ypaasckoro @O
20 Boponexckas 00acTb 3819 1,73 19 TBepckast 00macTh 190 1,73
21 Ilepmckuii kpait 3751 1,70 20 Bounrorpazckas o0xacth 184 1,67
22 Bounrorpazckas o6iacts 3706 1,68 21 IIpumopckuii kpait 182 1,65
Cpennee no cyobexkram

23 OpenOyprckas 00macTb 3652 1,65 TpuBo.kcioro ®O 179,3

Cpeanee no cydmekram | 5 39 g 22 Asrratfcrcu kpaii 173 | 1,57
Ypaabckoro ®O

24 r. Cankr-IlerepOypr 3609 1,63 23 Kupogsckast o6acts 173 1,57

25 TiomencKas 061acTh 3459 | 157 Cpeance no cyneiram 172,3

Cubupckoro @0
Cpennee mo cydobeKkTam

Cubnpexkoro ®O 34237 24 Boponexckas 006macTb 168 1,53




Kou-Bo Jlo IToruoJio Tlo
PeiiTunr Cyobext P® MOKAPOB, (;; | Peiirnnr Cyobext PO Jozei, (;; b
ell. qeJl.
Cpennee no cyobexkram
TpuBo.kcioro ®O 3396,1 25 OpenOyprckas o0nacTe 161 1,46
26 OMckas 001acThb 3130 1,42 26 Owmckas 001acThb 156 1,42
g7 | Xawre-Mancuiickuii ast. | 54,5 | 4 39 27 r. Mocksa 151 | 1,37
okpyr - Orpa
Cpennee mo cydobekTam
IlenTpasbHoro DO 2884,9 28 Yamyprckas PecrryOmmka 145 1,32
28 Bnamumupckas 06actb 2 686 1,22 29 Ilensenckas o0nacTb 142 1,29
Cpe[ujee “? cybnexram 2591,2 30 Bnagumupckas o0nacTh 141 1,28
Poccuiickoii @enepauuu
29 TBepckas 00nacTb 2416 1,09 Cpennee no cybnexram 137,9
enTpanbuoro ®O
Cpennee mo cydobexkTam
IO0mmoro ®O 2281,6 31 Kypranckas o0nactb 130 1,18
30 CTaBpOMOIBCKIH Kpaid 2194 0,99 32 ApxaHrenbckas 001acTh 130 1,18
31 Kypranckas o0nactb 2126 0,96 33 Bosoroackas oonacts 130 1,18
32 [Tensenckas o6nacTs 2075 0,94 34 Hogropoackas o6macTb 130 1,18
33 Kuposcxas o6macts 2057 | 0,93 Cpennee no cybnexram 129,2
Poccuiickoii Penepaunu
34 VibsiHOBCKas 00J1acTh 2038 0,92 35 TamGoBcKkas 001acTh 125 1,14
35 Ynmyprckas PecriyOnnka 2012 0,91 36 Pecniyonuka Caxa (SIkytus) 122 1,11
36 3abaiikanbCKuii Kpai 2 006 0,91 37 3abaiikanbCkuii Kpai 121 1,10
Cpennee mo cydobekTam
Cenepo-3anaHoro DO 1920,8 38 Pecniyonuka Bypsitus 121 1,10
37 Tam6oBckas o6macTs 1917 | 087 39 Hyamckas Pecrybmka - 19 | 1,08
Uysamus
38 MBaHoBCKast 001aCTh 1903 0,86 40 r. Cankr-IletepOypr 117 1,06
39 Pecnyomaxa Caxa 1881 | 085 M Kanyskexas o6macts 12 | 1,02
(SxyTus)
40 JIuneuxas o0nacTb 1807 0,82 42 VibstHOBCKast 001acTh 111 1,01
Cpennee no cyobekram
41 Tynbckast 061macTh 1801 0,81 IOxn0r0 ®O 110,5
42 Amypckast 00JacTh 1754 0,79 43 Psazaunckas o0nactb 110 1,00
Cpennee mo cydobeKkTam
43 BpsHckast 06nacth 1736 0,79 Cesepo-3ananoro MO 101,0
Cpennee no cybnexram 1734,2 44 Tynbckast 06macTh 100 0,91
JanbHeBocTouHOro ®O
44 Benropoackas 001acTh 1730 0,78 45 AcTtpaxaHckas 00J1aCTh 100 0,91
45 ApxaHrenbckast 001acTb 1714 0,78 Cpennee no cyonexram 86,7
JanbHeBocTounoro ®O
46 Pecniyomka Kpeim 1713 0,78 46 JIumnernkas o6nacts 86 0,78
47 Pecniy6bnuka Bypsitus 1701 0,77 47 Awmypckas 061acTb 84 0,76
48 MypMmancKas 061acTs 1668 | 0,75 48 Xantel-Mancuiickuii asr. 81 0,74
okpyr - IOrpa
49 Bonoroackas oo6nacts 1664 0,75 49 Benropoackas 061acTh 81 0,74




Kou-Bo Jlo IToruoJio Tlo

PeiiTunr Cyobext P® MOKAPOB, (;; | Peiinur Cyobext PO Jozei, (;; b

ell. qeJl.
50 | lysamekasPecnyomika- |4 ga5 | g7y 50 Crasporioekuii Kpait 80 | 073

Uysamus
51 Psasaunckas o0nacts 1519 0,69 51 Kypckas o0nacth 80 0,73
52 SIpocnaBckas 00nacTb 1474 0,67 52 Pecniybninka MoppioBust 79 0,72
53 ActpaxaHckas 001acTb 1468 0,66 53 MBanoBckas 001acThb 78 0,71
54 Kanyxckast 00nactb 1463 0,66 54 Bpsiackast 061acTb 77 0,70
55 Kypckas obmacts 1435 0,65 55 Pecnrybnmka Kpeim 76 0,69
56 Tomckas o6acTs 1422 0,64 56 Pecniy6nika Komu 74 0,67
57 Hogsropoackas o6macts 1413 0,64 57 OprnoBckast 061acTh 12 0,65
58 Pecnrybmika Mopaosus 1362 0,62 58 Pecniyonmuka Kapenus 70 0,64
59 Pecrryonuka Jlarectan 1332 0,60 59 TIckoBckast 00acThb 69 0,63
60 Pecniy6inka Kapenus 1307 0,59 60 Spocnasckas o0nactb 68 0,62
61 CMoJreHcKast 00J1acTh 1304 0,59 61 Tomckast o6iacTs 67 0,61
62 Pecniybnuka Xakacus 1226 0,55 62 CMoJreHcKast 00J1acTh 63 0,57
63 IIckoBckas o0y1acTh 1204 0,54 63 Pecniyonuka Xakacus 60 0,55
64 Pecniyonika Komu 1149 0,52 64 Pecniyonika Mapwuii On 52 0,47
65 Yeuenckas PecryOinka 1103 0,50 65 CaxanuHckas 001acTh 43 0,39
66 CaxanuHckas 001acThb 1088 0,49 66 Koctpomckast 061acTh 43 0,39
67 OpioBckast 001acTh 1050 0,48 67 Hmano-HeremiwuH aB. 41 0,37
OKpyr
68 Pecrrybmuka Mapwii On 1 006 0,46 68 PecrryOnmuka Jlarectan 31 0,28
69 Koctpomckas oGmacts 960 0,43 69 Kanuaunrpamckas o0macTb 27 0,25
Cpennee no cyobekram
CeBepo-KaBka3ckoro 899,4 70 Kamuarcknit kpait 27 0,25
DO
70 Kamununrpancxas 870 | 039 7 Eppefickas aT. o61acTs 25 0,23
001acThb
71 Kabapmumo-bameapexas | 279 | 35 72 PecniyGiuxa Toisa 23 0,21
PecniyOuika
72 SImano-Henenxuii aBr. 737 033 Cpennee mo cydobekTam 20,4
OKpyr' CeBepo-KaBkasckoro @O
73 Pecniyonuka TreiBa 569 0,26 73 MypmaHckasi 00JIaCTb 20 0,18
74 Kamuarckuit kpait 514 0,23 74 Marapganckas o01acTb 20 0,18
75 Pecniyonmuka Anpires 500 0,23 75 PecnyOnuka Anrait 17 0,15
76 EBpeiickas aBT. 00J1aCTh 495 0,22 76 KaGapuso-bankapexas 16 0,15
PecniyOinka
77 PecrryOnmmka Anraif 450 0,20 77 r. CeBacroroin 12 0,11
Pecniy6nuka CeBepHas

78 Oceriis - Asats 434 0,20 78 Pecniybnuka Agpirest 10 0,09
79 MaramaHckasi 00J1acTh 406 0,18 79 UyKOTCKHIA aBT. OKPYT 10 0,09




KoJa-Bo Jlo Moru6.10 Tlo
PeiiTunr Cyobext P® MOKAPOB, (;; | Peiinur Cyobext PO Jozei, (;; b
ell. qeJl.
80 r. CeBacToImoJb 367 0,17 80 UYeuenckas PecyOmimka 6 0,05
81 Pecrryonmuka Marymerus 283 0,13 81 PecnyOsmmka Marymerus 5 0,05
82 PecnryOmmuka Kanmbrkust 268 0,12 82 Pecnybmuxa CeepHas 4 0,04
Ocetus - Anmanus
83 Kapasaeno- Jepreceicas 179 | 0,08 83 Pecny6umka Kanmbikus 2 0,02
ecryOKa
84 Heneukuii aBT. oxpyr 79 0,04 84 Heneukuii aBT. okpyr 2 0,02
. KapauaeBo-Yepkecckas
85 UyKOTCKHIA aBT. OKPYT 75 0,03 85 Pecny6uika 1 0,01
TabOmuma 2

Pacnipenenenue 3HaueHHi mokazaTeneil 00CTaHOBKHU € MOKapaMu, TPOU30LLIEAIINMHU
B Poccuiickoii @eneparuu B nepuon 2016-2021 rogoB B 31aHUAX, COOPYKEHUIX

06IIICCTBCHHOFO Ha3HA4YCHHA, UICTOYHUKOM BOZHUKHOBCHHUA KOTOPBIX SABJIAIOCH

aneKTpooOopyioBaHue, o cyonekTam Poccuiickoit denepanuu

Koa-Bo Toasn Horu6ao Toasn
Peiitunr Cy0bexkT PO 10KapOB, % > | PediTHHT Cy0onbekT PO Jioaei, o ’
ell. ° Yell. °
1 r. Mocksa 1682 8,99 1 r. MockBa 12 14,12
2 MockoBckas 00J1acThb 895 4,78 2 MockoBckas 00J1acThb 10 11,76
3 r. Cankr-IlerepOypr 724 3,87 3 [Mpumopckwuit kpait 7 8,24
4 KpacHonapckuii kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecryonuka bamkoprocran 559 2,99 5 Hpxyrckas o6nactp 5 5,88
6 KpacHosipckuii kpaii 545 2,91 6 Omckast 005acTb 5 5,88
7 Upkyrckas ob6mactb 545 2,91 7 AcTtpaxaHcKasi 00JIacTh 4 4,71
8 [Ipumopckuii kpaii 520 2,78 8 #mano-Heneuxyy apt. 3 3,53
OKpyr
9 Yenabunackas o0y1acThb 509 2,72 9 Pecniyonuka TriBa 3 3,53
10 XabapoBckuil Kpait 503 2,69 10 Kpacuosipckuii kpait 2 2,35
11 HoBocubupckas o0nactsb 442 2,36 11 Yenabuackas 001acTb 2 2,35
12 Camapckas 001acTh 399 2,13 12 Hogrocubupckas 001acth 2 2,35
13 PocroBckas o0nacts 367 1,96 13 Pocrosckas obiacts 2 2,35
14 Pecniyonuka Tarapcran 343 1,83 14 CaparoBckas 00JacTb 2 2,35
15 Xantbl-Mancujicknii apr. 313 1,67 15 Hwmxeropojckast 061actsb 2 2,35
okpyr - FOrpa
Cpennee no cyobekram
16 CapatoBckast 0011acThb 309 1,65 Cubmpckoro GO 1,8
17 Owmckast 001acThb 294 1,57 Cpennee no cyGnexram 1,6
HenTpanbHoro ®O




Kou-Bo Tlo Iorudmao Tlo
Peiitunr Cyobext PO MOKapoB, 02 | Peiirnnr Cyobexkt P® JI0/1eid, 0}(1) b
ell. yeJ.
18 Hwxeropozckas 061acTb 292 1,56 16 Pecnyomuxa 1 1,18
Bamkoprocran
19 Kemeposexas obmact, - 291 1,56 17 XaGaposekuii kpait 1 1,18
Kysbacc
20 Bonrorpanckast o6macts 283 1,51 18 Camapckas o0macTb 1 1,18
Cpennee nmo cydbekTaM
Cumpckoro O 281,7 19 Bonrorpaznckas obmacts 1 1,18
21 AnTaiickuil kpai 270 1,44 20 AnTaiickuii kpaii 1 1,18
22 [Tepmckuit kpait 268 1,43 21 [lepmckuit kpait 1 1,18
Cpennee mo cydobeKkTam 2627 Cpennee mo cydobexkTam 10
Ypaabsckoro ®O ' Ypaabckoro ®O '

23 Boponexckas obmacth 260 1,39 22 Boponexckas 00mactb 1 1,18
Cpennee nmo cydobekTaM 253 7 Cpennee nmo cydobexkTam 10
entpanbuoro ®O ' IO:xnHo0r0 ®O '

24 Tromenckast 001acThb 242 1,29 Cpemnee H[? £y6LeKTaM 1,0
25 Pecrryomuka Kpeim 241 1,29 23 CBepmioBcKast 00JIacTh 1 1,18
Cpennee o cydobekTam
TpuBomkcroro O 230,1 24 Awmypckast 00macTs 1 1,18
26 Pecniyonuka Caxa (SIkyTus) 227 1,21 25 TBepckast 001acTh 1 1,18
Cpeanee o cyobexkram
I0xm0ro ®O 222.6 26 Bonoroackas obnacts 1 1,18
Cpeanee no cyobexram P® 218,7 27 VYibsiHOBCKas 001aCTh 1 1,18
27 CepanoBckas 001acTh 216 1,15 28 Benropockas o06macTb 1 1,18
28 Pecniyonmuka Jlarectan 211 1,13 29 TamboBckast 001acTh 1 1,18
29 CraBponoabCKui Kpait 210 1,12 30 Ps3anckas o0nacth 1 1,18
30 Openbyprckasi 061acTh 207 1,11 31 Pecnyonnka Komu 1 1,18
31 3abaitkanbCKuil Kpai 190 1,02 32 Koctpomckas o6nacth 1 1,18
Cpennee no cybbexram 186,3 33 r. CeBacToIoJib 1 1,18
JanbueBocTounoro @O
32 ApxaHrenbckas 001acTh 185 0,99 34 Pecnybnmka Marymerns 1 1,18
) N Cpennee no cyobexkram
33 SImano-HeHenkwii aBT. OKpyr 182 0,97 Janbresocroanoro GO 0,8
34 Tomckast obiacTb 180 0,96 Cpennee 1o cy6nexram 0,6
Cesepo-3anagnoro @O
35 Jlenunrpazckas 001acTh 177 0,95 Cpennee no cybnexram 0,6
IIpuBoskckoro O
Cpennee no cyobexkram
36 Awmypckas 061acTb 171 0,91 CeBepo-Kaska3sckoro 0,1
[0]6)
Cpennee no cydobekram N .
Cenepo-3anainoro ®O 164,6 35 KpacHonapckuii kpaif 0 0
37 AcTtpaxaHckasi 00J1acTh 159 0,85 36 Pecniyonuka Tarapcran 0 0
38 TBepckas o0macTh 154 0,82 37 Xantel-Mancuiickuii asr. 0 0
okpyr - lOrpa
39 KipoBckas o61acts 153 | 082 | 38 | Keweposcxaobmacts - 0 0

Kyzbacc




10

Koa-Bo Tlo IHorué.o Tlo
Peiitunr Cyobext PO MOKapoB, 02 | Peiirnnr Cyobexkt P® JI0/1eid, 0}; b
ell. yeJ.
40 Pecniyonmuka Bypsitus 153 0,82 39 TromeHcKast 0051acTh 0 0
41 Ynamyprckas Pecryonnka 152 0,81 40 Pecrry6nuka Kpsim 0 0
42 Bosoroackas oonacts 147 0,79 41 Pecnyomuxa Caxa 0 0
(Slxytus)
43 Briagumupckast 001acTh 147 0,79 42 Pecniybnuka [larecran 0 0
44 Mypmanckast 006acth 146 0,78 43 CraBpomnosbCKHi Kpaii 0 0
45 SpocnaBckas o6macTp 145 0,78 44 OpenOyprckas 00acTb 0 0
46 BpstaCKast o6macTs 139 0,74 45 3abaifkambCKuil Kpait 0 0
47 VnegHOBCKasg 00J1aCTh 138 0,74 46 ApxaHrenbcKas 00JIacTh 0 0
48 [Tensenckas o0iacTs 135 0,72 47 Tomckas o0nacTs 0 0
49 Benropockas o0nactb 134 0,72 48 JlenuHrpaackas o0nacTh 0 0
50 Yeuenckas PecrryOmmka 127 0,68 49 Kupogsckast o6acts 0 0
51 CaxanuHckasi 061acTb 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 Tam6oBcKkast 00nacTb 123 0,66 51 Yamyptckas PecriyOnnka 0 0
53 Pa3aunckas obnactb 118 0,63 52 Bnamumupckas 06yactb 0 0
54 ‘lypamckas Pecriy6mika - 116 0,62 53 MypmaHcKast 00J1acTh 0 0
UyBamus
55 Tynbckas 00nacTb 115 0,61 54 SIpocnasckast 00macTb 0 0
56 Kyprasnckas obmacts 114 0,61 55 BpstaCKas obmacTh 0 0
Cpennee mo cydobekTam

Cepepo-Kapkascxoro ®O 109,4 56 Ilensenckast 00J1acThb 0 0
57 Pecniyonuka Kapenns 107 0,57 57 Yeuenckas Pecriyonuka 0 0
58 Pecniyonuka Xakacus 105 0,56 58 CaxanuHckas 001acThb 0 0
59 JInneuxas o061acTb 103 0,55 59 "ysamckas Pecriyomaxa - 0 0

Uysammms
60 Pecniy6nka Komu 101 0,54 60 Tynbckast 061acTh 0 0
61 OprnoBckas o6nacth 98 0,52 61 Kypranckas o0nactsb 0 0
62 Pecnryonmuka TeiBa 97 0,52 62 Pecrybonmuka Kapenus 0 0
63 CmMmoneHckast o0acTb 96 0,51 63 Pecniy6imka Xakacust 0 0
64 Kabapmumo-bamkapckad 96 0,51 64 JIunenikas o6actb 0 0
Pecniybinka
65 MBaHoBCcKas 00acThb 95 0,51 65 OpJioBcKast 001acTh 0 0
66 KocTtpomckast 001acth 95 0,51 66 CMoJieHcKkas 001acTh 0 0
67 Kypckas obnactsb 94 0,50 67 Kabapuno-bankapcxas 0 0
Pecrrybmmka
68 Kanunuunrpanckas obnacts 92 0,49 68 HBanosckast o6nacts 0 0
Pecniybnmka CeBepHast

69 Ocernst - Ananms 80 0,43 69 Kypckas obmacts 0 0
70 Pecniybiinka Mapwuit O 76 0,41 70 Kanuuunrpaackas 0 0
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Koa-Bo Tlo IHorué.o Tlo
Peiitunr Cyobext PO MOKapoB, 0;; | Peiirnnr Cyobexkt P® JI0/1eid, 0}; ﬂ’
ell. yeJ.
o0mnacTp
71 Kamyxckas o6macts 74 0,40 71 Pecniyommia Cesepras 0 0
' Ocetus - Ananus
72 Pecniybiinka MoproBust 74 0,40 72 Pecnyonuka Mapwuit On 0 0
73 r. CeBacTonoJb 66 0,35 73 Kanyxckast 00nactb 0 0
74 Hogropojckast 00nactb 62 0,33 74 Pecniy6nuka MoproBust 0 0
75 Kamuarckuit xpait 58 0,31 75 Hogsropoackas o6macts 0 0
76 IIckoBckas ob6acTb 54 0,29 76 Kamuarckuii kpait 0 0
77 PecniyOnuka Anraii 48 0,26 77 IIckoBckas o6nacTs 0 0
78 Pecniybmika Anpires 44 0,24 78 PecrryOnmuka Anraii 0 0
79 Marananckast 001acTb 44 0,24 79 PecniyOnuka Anpirest 0 0
80 EBpeiickas aBT. 001acTh 41 0,22 80 Marapganckast 001acThb 0 0
81 PecniyOimka Murymerus 31 0,17 81 EBpeiickas aBT. 00nactpb 0 0
82 PecnyOimka Kanmpikus 22 0,12 82 Pecniy6nuka Kanmbixus 0 0
83 YyKOTCKHH aBT. OKpYyT 18 0,10 83 YyKOTCKHI aBT. OKpYyr 0 0
84 Henenxwuii aBT. OKpyr 16 0,09 84 Henerxwuii aBT. OKpyr 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Yepkecckas 0 0
PecniyOiinka PecnyOuika

Cyd4eroM HMHTEHCHBHOTO pPOCTa HSHEPTOBOOPY)KEHHOCTH HACENICHUS, >KUJIBIX
MOOIIECTBEHHBIX 3/IaHUH, TEHACHIUS 10 KOJIUYECTBY <QICKTPOTEXHUYCCKUX)
MO’KapOB, OYEBHIHO, COXPAHUTCS TMPH CYIIECTBYIOMIEM TOJ0KCHUH TOXAPHOU
npOQUIAKTUKY DJIEKTPOYCTAHOBOK.

B HacTtosiiiee Bpemsi CIOXKUJIIACh CHUTYaIMs, KOTJa 3JIEKTPOooOOpymOBaHUE IO
OoJbIIe YacTH HUKEM HE OOCIYyKHMBAeTCS C TOYKHA 3pPEHUS €ro MOoXKapHOUH
NpopUIAKTUKUA. DJEKTPUKH Ha OOBEKTaX 3aHUMAIOTCS €roo0CIyKHBAHUEM WU
PEMOHTOM, KOTJIa YTO-TO BBIXOJIUT W3 CTPOsi. B 9TO# CBsA3M, OMHUM W3 OCHOBHBIX
BOIPOCOB SIBJISIETCS OpraHU3alldsg CHUCTEMAaTUYeCKOW NPO(UIAKTHKU TOXKapOB OT
ANEKTPOOOOPYIOBAHUS  JKWIBIX  HOOIIECTBEHHBIX 3JaHUN C  NPUMEHEHUEM
TEXHUYECKUX CPE/CTB.

B cootrBercTBum co cratbeid 4 TexHMYecKoro periiameHTa TaMoKEeHHOr0 COr3a
«O Oe3omacHOCTH HU3KOBOJNBTHOTO obOopynoBanusi» (TP TC  004/2011),
HU3KOBOJIBTHOE O0OpPYJ0OBAaHHUE JOJDKHO OBITh pa3pabOTaHO W W3TOTOBJICHO TaKUM

o0pa3oM, 4TOOBI IPU TPUMEHEHUH €0 TI0 HA3HAYEHUIO U BHITIOJIHEHUH TPEOOBAHUH K
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MOHTaXYy, AKCILTyaTaluu (MCTIONIb30BAHMUIO), XpaHEHHUIO, TIepEBO3KE
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIYXKMBAaHUIO 3TO 00O0pYyIOBaHHE
o0ecrneunBano: OTCYTCTBHE HEIOMYCTHMOIO PUCKAa BO3HUKHOBEHHUS TOBBIIICHHBIX
TeMIepaTyp, AYroBBIX pPa3psIOB WIM HU3IYyYEHHUH, KOTOpble MOTYT IpPHUBECTH K
MOSIBIIGHUIO OIMACHOCTEW, OTCYTCTBHE HEIOMYCTUMOTO pHUCKa TpU Teperpyskax,
aBapUIHBIX PEKMMax M OTKa3aX, BHI3BIBAEMBIX BIUSHUEM BHEITHUX U BHYTPEHHHX
BO3JEHCTBYIOMX (hakTopoB. Takke B JaHHOW CTaTbe YCTAHOBIEHO, YTO
HU3KOBOJIbTHOE O0OPYAOBAHHME JOJDKHO OBITH pa3pabOTaHO M HM3TOTOBJICHO TaKUM
o0pa3oM, 4YTOObI OHO HE SBJISUIOCH HMCTOYHUKOM BO3HUKHOBEHHS IMOXapa B
HOPMAJIbHBIX U AaBAPUIHBIX YCIOBUSIX PAOOTHI.

B OompmmHCTBE cCiydaeB, IIOCJE€ MOHTaXa, OAJICKTPOOOOPY/IOBaHHE HE
nojBepraercss  MNpOoPHUIAKTUYECKUM  OCMOTpaM, TEXHHYECKOMY  KOHTPOJIO,
OOCITy’)KMBaHUI0O M PEMOHTHO-TPENYNPEAUTENbHBIM MeponpuiatusMm. OaHako co
BPEMEHEM C HUM NPOUCXOJAT OTPULIATEIbHBIE M3MEHEHUS. Y XYIIEHUE COCTOSHUS
AIIEKTPOOOOPYIOBaHUSI ~ TMPUBOAWT K  HEPAMOHAIBHOMY  HWCIOJIB30BAHUIO
AJIEKTPUYECKONW HPHEPrUM U MOBBILICHUIO YPOBHSI MOKAPHOM OMACHOCTH, a, 3HAYUT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOTO HAOIOICHMUS.

B cootBercTBUn ¢ ®enepanpHbiM 3akoHOM OT 21 mekabps 1994 r. Ne 69-®3
«O moxapHOi 0e30macHOCTH», TNPOPHUIAKTHKA TIOXKApPOB — COBOKYITHOCTB
MIPEBEHTUBHBIX MEp, HANPaBIECHHBIX HA UCKIIOYEHHE BO3ZMOXHOCTH BO3HUKHOBEHUS
MOKapOB U OIPaHUYEHHE UX MOCIIEICTBUM.

[Ton cucreMoit MpOoPUITAKTUKH MOXKAPHOU O€30MACHOCTH JIEKTPOOOOPYI0BAHUS
KWIBIX W OOLIECTBEHHBIX 3JaHUN TOHUMAIOTCSl PEryJspHbIC, BBINOJHIEMbIE IO
3aJJaHHOW TIporpamMMe HaOIOJCHUS 33 IKCIUTYaTHPYEMBIM 3JIEKTPOOOOPYAOBaHUEM,
MO3BOJISAIOIIME OMpPENesTh €ro (HakTHUECKOe COCTOSHHE, MPOUCXOASIINE B HEM
IPOLECChl U TPOTHO3UPOBATH M3MEHEHUE COCTOSIHUS T0J] BIUSHHEM Pa3TUYHBIX
¢akropoB. Takme HaOmoAeHUS HEOOXOIWMBI, B MEpPBYID oOuepenb, s
AIEKTPOOOOPYI0BaHUSA OOBEKTOB C MACCOBBIM MPEOBIBAHUEM JIFOJICH.

[ToxxapHasi 6€30MacHOCTh OOBEKTOB PA3IMYHOrO HA3HAYEHUS B 3HAUMUTEIIbHOM
CTETIEHU OIPENEesieTCsl COCTOSIHUEM HKCIUTYaTHPYEMOro 3JIEKTPOOOOPYIOBaHUS U
AIIEKTPOYCTaHOBOK.

OCHOBHBIM  HalpaBJI€HHEM B OOECMEUYEHHH TMOXApHOH OE30MacHOCTH

IKCILTYyaTuUpyeMoOro 3J'I€KTpOO60py,ZIOBaHI/I}I ABJICTCA MAKCHUMAJIBHO BO3MOXHOC


https://docs.cntd.ru/document/542650250
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CHUKEHUE BEPOSITHOCTH BOSHUKHOBEHUS MOXKapa OT JIEKTPOYCTAHOBOK B IIEJIOM U OT
OTZIENbHBIX ANEKTPUUECKUX U3IECITUH.

TaMm, rlie ecTb KOHTAaKTHbIE COCIMHEHUS B AJIEKTPOCETAX, MPOLECC OKUCICHUS
METAUTHYECKUX  TIOBEPXHOCTEH  DJIEKTPOKOHTAKTOB U  TOSIBICHHUS  JI€PEKTOB
HENpEPhIBEH. be3 H0CTaTOYHOM TEXHUYECKOM OCHAIIEHHOCTH W MOATOTOBIIEHHOTO
nepcoHana B OONBIIMHCTBE CIIy4aeB HEHCIPABHOCTH AJIEKTPOOOOPYIOBAHHS MOKHO
OOHApY>KUTh TOJBKO IO XapaKTEPHOMY 3amaxy WM OOYTJIEHHOMN AJIEKTPOU3OJISIINY,
YTO XapaKTEPHO IS aBApUHHBIX JTe(DEKTOB y)Ke Ha TIOKAPOOTIACHOMN CTaIHH.

Bo3nukHOBeHHE N1E€PEKTOB AJIEKTPUUYECKUX LIETIEH M AIEKTPOOOOPYIOBaHUS —
3TO €CTECTBEHHBIN MPOILIECC, K KOTOPOMY HEOOXOIUMO OBITh TOTOBBIMHU.

B Hacrosiee Bpemsi MOSIBUIMCh HOBbIE TEXHUYECKHE CPEACTBA, IMO3BOJISIONINE
BBIBECTH MNPOQUIAKTUKY TIOXKAPOB OT DJEKTPOOOOPYAOBAaHUSI B IKWIBIX U
OOIIECTBEHHBIX 3/JaHUAX HA HOBBI YPOBEHD.

K o0cnyxuBaHuio 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaIU(UIUPOBAHHBIC
CICLUUANIUCTBI, MMEIOIINE Tpynmy Mo 3JekTpode3omacHocTH He Himwke |,
MOJATBEPKICHHYIO COOTBETCTBYIOIIUM YIOCTOBEPEHUEM.

OOcnenoBaHue SJIEKTPOYCTAHOBOK JOJKHO IPOU3BOJUTHCS COBMECTHO C
KBATH(PUITUPOBAHHBIM EPCOHAIOM AIEKTPOTEXHUYECKOTO XO35IACTBA,

OTBETCTBEHHBIM 32 O0CITY>KUBAHUE JIEKTPOOOOPYAOBAHUS 3/IaHUS.
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1. ObaacTh NpUMeHEeHUS

Hactosimmne Meroguyeckue pekoMeHAAIuU ONPEIEsOT O0IIMe MOT0XKEHUS 10
opraHu3anuu NpOGUIAKTUKH TOXAPOB OT DJJIEKTPOOOOPYJIOBAaHUS B JKUIBIX H
OOIIIECTBEHHBIX 3J]JaHUAX C MPUMEHEHUEM TEXHUUYECKUX CPEJICTB.

Hacrosimne wmeronuueckue pPEKOMEHAAMU MPEAHA3HAUYEHbI [JI1 OpPraHoB
UCIIOJIHUTEILHOM BilacTu cyObekToB Poccuiickoit denepaiy, OpraHoB MECTHOTO
caMOYIIpaBJICHUs, OpPTraHU3aIMi 10 peaTnu3aii MOJTHOMOYNNA B 00JIACTH MOXKAPHOU
0€30MacHOCTH,a TaKKe COOCTBEHHUKOB (apEHAATOPOB) KUJIBIX TOMOB (KBApPTHUD).

OCHOBHBIMM ~ 3aJjJayaMd  OpPraHOB  HCIOJHUTEIBHOM BJIACTH CYOBEKTOB
Poccuiickonn ®enepanuu, OpraHoB MECTHOTO CaMOYIIPABJIEHUs, OpPraHU3alUu,
Ha pelIeHHWe KOTOPBhIX HaIpaBlieHa NPO(PWIAKTUKA IMOXKAPOB B KWIbE, SBISIOTCS
oOyueHue HaCEeJICHUS Mepam MoKapHOM 0€30MacHOCTH, OCHOBaM
M0kapo0e30MacHOr0 TMOBEJICHUs, a TaKkke HMHPOPMHPOBAHHUE HACETEHUS O Mepax
MOKapHOI 0€30MaCHOCTH.

Hacrosimue  meronuyeckne  pEeKOMEHIAMM  MOTYT  OBITh  MPUMEHEHBI
COOCTBEHHHKaMHU JOMOB (KBapTHp) M apeHIaTopaMu MOMELIECHUN ISl TMPOBEICHUS
CaMOCTOSITETILHOM TIEPBUYHOM  OIEHKA COCTOSIHHSI TIOKapHOW  0€30MacHOCTH
AKCILTYaTUPYEMOTO JIEKTPOOOOPYIOBAHUS.

B HacTosiimnx MeTtoguyeckux peKOMEeHAAUAX MOl TEXHUYECKUMU CPEACTBAMHU
NpOoQUIAKTUKN TIOXKApOB MOHUMAIOTCS alllapaThl 3aIUThl AJIEKTPUUYECKUX IIETIeH,
TEIJIOBU3MOHHAS TMarHOCTUKA, TEPMOUHIUKATOPBI U TEPMOCHUCTEMBI.

Hacrosiiune meroandyeckue pEeKOMEHJALUUM HE SIBIAIOTCS PYKOBOJICTBOM IIO
MIPOCKTUPOBAHUIO JICKTPOYCTAHOBOK 3JJaHUN U MOHTAXXY allllapaToB AJIEKTPUUECKOM
3aIUThI U IPYTUX TEXHUYECKUX CPEJICTB.

[IpoexkTrpoBaHUE U MOHTaX ANEKTPOYCTAHOBOK 3[JaHHUM JOJIKEH IMPOBOJIUTHCS B
COOTBETCTBHHU C ICUCTBYIOIIUMH HOPMATUBHBIMU JIOKYMEHTAMHU.

Hacrosmne wmeronuueckue peKOMEHAAIMM HE SBISIIOTCS HOPMAaTUBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE JIEKTPOTeXHUYECKHE NPUYMHBI 0KAPOB
0T JICKTPOOOOPYAOBAHMS

[ToxxapHast 0e30macHOCTh OOBEKTOB PA3JIMYHOI'O HA3HAYEHUs, B TOM YHCIIE
KWIBIX W OOIIECTBEHHBIX 3JaHUl B 3HAYUTENBHOM CTENEHU ONpenessercs
COCTOSIHUEM 3KCIUTYaTUPYEMOT0 3JIEKTPOOOOPYI0BaHUS U 3JIEKTPOYCTAaHOBOK.

3HaHME TEXHUYECKUX IPUYHMH II0’KAPOB OT DJIEKTPOYCTAHOBOK IIO3BOJIAET
opranu3oBaTh 3((PEKTUBHYIO CUCTEMY MOKAPHO-TPOPUIAKTUYECKUX MEPOTPUATHIA.

K npuunHam noxapoB 3JIEKTPOTEXHUYECKOI0 XapaKTepa OTHOCATCS:

- KOPOTKOE 3aMbIKaHHUE;

- Ieperpy3Ka 3JIEKTPUYECKHUX LEIel;

- 0OJIBIIIOE TIEPEXOTHOE CONPOTHUBIICHUE;

- HCKPEHHE;

- JJIEKTpUYECKas Jyra;

- IEpEHANPSHKEHUE DJIEKTPUUECKON CETH.

Kpome Toro, He06X0AMMO YUYHUTHIBAThH, UYTO MEPEHANPSHKEHUE DJIEKTPUUYECKON
ceTH, OOJIbIIIOE MEPEXOIHOE COMPOTUBIEHUE U MEeperpy3ka Ienu MOKET MPUBECTH K
KOPOTKOMY 3aMbIKaHHMIO, BO3HHUKHOBEHHIO JJIEKTPUYECKOW Iyru, U HA00O0pOT,
KOPOTKO€ 3aMbIKAHHE MOXET IPUBECTH K TMEperpy3ke HJIEKTPUUYECKON CceTH, K
UCKPEHUIO, 00Pa30BAHUIO IJIEKTPUUECKOM TYTH, K IEPEXOY IIEKTPHUUECKOIO TOKA Ha
METaJUTHYECKHE 3a3eMIICHHbIC KOHCTPYKIMH U T.11.[ 3],

To ecTh, OJHM aBapHilHbIE PEXKUMBI, MOT'YT NEPEXOAUTh B Jpyrue Oosee

OITIaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BO3HHUKHOBCHUS IIOKAPOB.

Kopomkoe 3amvikanue

Cpenn TmNpHUYMH TOXAPOB  DIIEKTPOTEXHUUECKOIO  XapakKTepa KOpPOTKOE
3aMbIKaHUE SIBJISIETCSI CAMBIM PACIPOCTPAHEHHBIM, XOTSI HEPEJIKO OHO MOXKET OBITh U
CJIEJICTBHEM KaKOW-THOO APYroi aBapuitHOM CUTYaIlUU B SJICKTPUYECKOM IETIH.

KopoTkoe 3amMblkaHW€ B JJIEKTPUUYECKUX LEMSAX MOXKET BO3HUKHYTH B
pe3ynbTaTe 3aMbIKaHUS MEXIY (Pa30BBIM M HYJIEBBIM MPOBOAHUKAMHU, 3aMBIKAHHMS
(a30BOro MPOBOJAHMKA Ha «3eMITEO» [3].

NHbpIMU  criOBamMu, KOPOTKOE 3aMbIKAHHE BO3HUKAECT MNPU COCAUHEHUH
ANEKTPUYECKUX MPOBOJOB C HAPYIIEHHON U30JALMUEN, CONPUKOCHOBEHUH IIPOBOJIOB C

MCTAJVIMYCCKMMH  3a3CMJICHHBIMHM ~ KOHCTPYKIUAMUA 3I[aHI/II\/'I H  COOPYIKCHHUMU,
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MOMNaJaHUK HAa OrOJIEHHbIE MNPOBOAA MOCTOPOHHUX METANIMYECKHX IMPEAMETOB,
npoboe OOyrJaeHHOM WJIM HapyUIeHHOM U30JSLMM  [POBOJAOB M JIPYIHX
3JIEKTPOYCTAHOBOYHBIX U3JICIIHM.

[Ipn KOpPOTKOM 3aMBIKAHWM MTHOBEHHO MHOI'OKPAaTHO YBEIMYHMBAECTCS CHJIA
TOKa B LIETIH, TPOUCXOAUT 3HAUUTENIbHOE BbIJCIICHUE TEIJIa, 3HAYUTEIbHO BO3PACTAET
TeMIeparypa TOKONPOBOISUIMX KW, YTO NPHUBOJUT K PACIUIABICHHUIO H30JSALUN
AJIEKTPUYECKUX TIPOBOJOB U Kabeined M €€ MOCIEqyleMy BOCIUIAMEHEHHUIO.
KopoTkoe 3aMbIKkaHue, KaKk MpPaBUIIO, COMPOBOXKIAETCS XJIONKOM, PacCIUIABICHHEM
METajula MPOBOJHUKOB M BBIOPOCOM paCKaJCHHBIX YacCTHUI] M3 30HBI KOPOTKOI'O
3aMBbIKaHMs C MOCIEAYIOIIUM BOCITIAMEHEHUEM OKPY’KaIOIIMX MTPEIMETOB.

Haubonee pacnpocTpaHeHHbIE NPUYMHBI, MO KOTOPHIM MOKET IPOU30UTH
KOPOTKO€ 3aMbIKAaHHME B KBapTUpE, [OME, OOILECTBEHHBIX 3JaHUSAX — OTO
MOBpEeXJeHUE wn3oisaunu. [loBpexaeHne W30JsiUMM Yalle BCEro IPOUCXOIUT B
MecTax, IZe npoBoja mneperudaroTcs. Takke K MOBPEKICHUIO H3OJSALUN MOXKET
MIPUBECTU MEPEKPYYMBAHUE MPOBOAOB, CrMOaHHE NPOBOJOB IOJ OCTPBIM YIJIOM,
MOBPEXKIICHHE W3O0JSIMU TPOBOJIOB IMpPH TPOBEJICHUU PEMOHTHBIX pabor [4].
M3onsuuio MOryT MOBPEAUTh TPHI3YHbl WIM JOMAIllHHE >XMBOTHblE. Emnie onna
IIPUYMHA KOPOTKUX 3aMBIKAHWH — TMEperpeB M, KakK CIEICTBUE, pa3pyllIeHUE
U30JISIIU Y.

HcrouHMKaMu 3aKMraHus NpU  KOPOTKHUX 3aMBIKAHUSX MOTYT SIBJISITHCS
packajeHHble (TOpslllMe) YacTULbl W Kallld MeTajula Ipu pacIulaBIieHUU B
aBapuHBIX pEeXHMaxX KW MNpPoBOAOB (kKabenmell) wWiIM 1Npu  pa3pylleHUU

AIEKTPOIPUOOPOB.

Ilepecpy3ka 3nekmpuyeckux cemeil

CoBpeMeHHBIE KBApTUPBl M JOMA HACBIIIEHBl MHOXECTBOM JJIEKTPUYECKUX
npuOopoB. YacToil NpUYMHON BO3HUKHOBEHMS IOXKApOB SBISIETCA NEperpys3ka
BJIEKTPOCETEMN.

Ileperpy3koi Ha3bIBAETCA TAKOE SIBJICHUE, IIPU KOTOPOM B DJIIEKTPUYECKOU CETH
BO3HMKAIOT TOKOBBIE HAIPY3KH, IPEBBIIIAIOIINE JJIUTEIBHO JOIYCTUMBIE.

Hanbonee uwactoif mNpUYMHOM, BBI3BIBAIOIIECH MEPETPY3KY AIEKTPUUECKUX
Lenel B )KUIIbIX U OOIIECTBEHHBIX 3/IaHUSX, SIBISIETCS BKIIOYEHUE B DJIEKTPUUYECKYIO

CCThb HC MMPCAYCMOTPCHHBIX paCuYCTOM MOIIIHBIX HOTpG6HT€J’I€ﬁ QJICKTPOSIHCPTIUU HIIN
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BKJIIOUYEHHUE B OJIHY PO3ETKY HECKOJbKO OBITOBBIX MPUOOPOB OOJIBIIONW MOIIHOCTH
OJTHOBPEMEHHO.

B pesynbpTaTe mneperpy3sku MpoOBOJA HArpeBalOTCsA, BBIIEISAETCS OOJbLIOE
KOJIMYECTBO TEIJIAa, MOTYT IJIABUTHCA KUJIbI IIPOBOJIOB — 3TO MOXKET CTaTh MPUUHHOM

KOPOTKOT'O 3aMbIKaHUs1, BOSHUKAIOT UCKPHI M KaK CIICICTBUE Mmoxkap [5].

bonvwoe nepexoonoe conpomuenenue (ni1oxoi KOoHmaxkm,)

bombiioe rmepexogHOe CONPOTUBIEHHWE — 3TO CONPOTHUBIEHHWE Yy4acTKa
ANEKTPUYECKOW I1IeMM B MECTE€ COEIUHEHUS OTACNbHBIX 3JIEMEHTOB (MecTa
COCAUHEHUSI MPOBOAOB, MOJCOCAMHEHHUS HMX K JJIEKTPONPUEMHHUKAM, KOHTAKTHBIM
AJIEMEHTaM U T.I1.) B KOTOPBIX, IPU HENPABUILHOM UX HCIOJHEHUH, CONPOTUBIICHUE
BBIIIIE 110 CPABHEHUIO C CONMPOTUBIICHUEM DJIEKTPUUECKOW LIENU 0 ITUX YYACTKOB U
nociie Hux [3].

HaubGonee yacto 60mblIre nepexoaHble CONMPOTUBICHUS BO3HUKAIOT B MECTaX
COCIMHEHUS MPOBOJIOB MEXKy COOOM, KOrJla BMECTO MalKu, CBAPKH, ONMPECCOBKU WU
3KUMOB 0] OOJITHI IPUMEHSIOTCSI CKPYTKH MPOBOJIOB (OCOOCHHO OIMacHa CKPyTKa
MPOBOJIOB C AJIOMUHUEBBIMU U MEAHBIMU JKWJIAMH), B MECTaX MOJKIIOYEHUS
MPOBOJIOB K ammaparam 0e3 CHelUalbHbIX 3aXKUMOB UM HAKOHEYHHKOB, B
BBIKJIIOYATEIISIX, IITENCEIbHBIX pa3dbeMax (po3eTkax, BUJIKAX) Ha KOHTAKTHBIX
AJIEMEHTAX NPU CHUKCHUU MPUWIATaeMbIX JUIS BKIFOUEHHUS YCWINHM, HEJOBKIIOUCHUS,
MOJIrOpaHus U T.Ml., B MECTaX KOHTAKTOB, BBIMIOJIHEHHBIX C TMOMOIIBIO PE3LOOBBIX
COCIMHEHUN B DJIEKTPOOOOPYJOBAHUHU, B KOTOPOM B Tpoliecce padoThl MPOU3OILIO0
ocna0JieHre KOHTAKTA.

HemnocpeacTBEHHBIM HMCTOYHUKOM 3aXKUTaHUSI B 3TOM CJIydae MOTYT OBITh:
AJIEMEHTHI JJIEKTPOYCTAHOBOK, HArpeTble JO BBICOKOM TEMIIEPATypbl TEILIOM,
BBIJICICHHBIM ~ JJIEKTPUYECKHUM TOKOM B MecCTe OOJIBIIOTO  MEePEXOJIHOTO
CONIPOTHUBIICHUS;, JJECKTPUUYECKUE HWCKPbl WM 4YacTUIbl pACIUIABIIEHHOTO U
HAKQJICHHOTO METa/ld, BO3HUKAIOIIME B MECTE «IUIOXOT0» JIIEKTPUYECKOTO
KOHTAaKTa.

Kpome Toro, Gonbiiioe mepexogHoe COMPOTHBICHHE MOXKET OBITh MPUYUHOM

BO3HUKHOBCHHUSA KOPOTKOI'O 3aMbIKaHMS.

Hckpenue (0yzoeoii npoboit)
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Uckpenue (ayroBodt mpoOOii) B DJIEKTPOYCTAaHOBKAX — JTO BEChbMa
pacnpocTpaHEHHOE SIBJICHUE U MPOUCXOAUT KaK MPU HOPMAJIbHON paboTe OTAENbHBIX
MOTpeOUTENIe 3JIEKTPUUECKON HSHEPruu, 4Yalle BCEro mnpUOOPOB HMEIOIINX
KOJUIEKTOPHBIN 3JIEKTPOABUTATENb IPU HEIUIOTHOM NPUIETaHUH K HUM IIETOK, TaK U
B aBApUUHOM pEXKHUME padOThl 3IEKTPOIPUOOPOB, B MECTaX HEKAYECTBEHHOI'O
NPUCOEIMHEHUS TPOBOJOB K TOTPEOUTENSIM DJIEKTPUUYECKOM HSHEPruu, Npu
CONPUKOCHOBEHUH OT/AENBHBIX YYaCTKOB MPOBOJOB MEXIy Co0O0l wiu ¢
3a3eMJICHHBIMHA KOHCTPYKIHSMU | T. 1. [3].

[Ipy uUCKpeHUM TPOUCXOIUT OOpa3oBaHUE HUCTOYHUKOB  3AXKUTAHMS,
o0JaaronIX YHEPruen U TeMIepaTypoil JOCTATOYHBIX JJis BOCIUIAMEHEHUS] MHOTUX
rOpPIOYMX BEILIECTB U MATEPUATIOB.

HckpoBoil pa3psig MOKET 00pa30BBIBATHCS MPHU M3JIOME >KUIIbI Kalens u3-3a
YCTJIOCTH METajula, pa3pblBa NPOBOJHUKA NPH YPE3MEPHOM PACTSIKEHUU KaOel,
100 MpU TOBPEKIECHUU JKUIBI TOCTOPOHHUM MpeAMETOM. B MOBpeXIEHHON Kuie
BO3HUKAET Mayblii 3a30p, MPOOMBAaEeMblld pabOYUM HAIpPsHKEHUEM, MOITOMY TOK I10
TaKOMy KaOello MpOoJOJIKAeT MpOTeKaTb, U OCTAETCS OJIM30K K HOMHHAJIbLHOMY
3HayeHuro. B 3a3ope  BO3HHMKAaeT JyroBOM  pas3psl, COINPOBOXKIAOLIMICA
MHTEHCUBHBIM BBIJICIIECHUEM TEIUIA, YTO NPHUBOAUT K JAJbHEHUIIEMY pa3pyLICHUIO

N30JIsI0UHN KaOeJIst U ero BO3T'OpPAHUIO.

Inexkmpuyeckan oyza

OnekTpuueckas ayra o0pazyercs B pe3yibTaTe YCTOHYMBOIO 3JIEKTPUUECKOTO
paspsiia MEXIy JABYMS METAJUIMYECKUMH 3JIEMEHTaMU 3JIEKTPUUECKON YCTaHOBKH,
MUMEIOIIMMH Pa3HbIe MOTCHIMAJBI. B AIeKTpuYecKoil Jyre MpOUCXOAUT MHTEHCHUBHAS
MOHM3AIMsI ra30BOr0 MPOMEXYTKa, IUIaBI€HHWE M ropeHue meramia. Kpome Ttoro,
POUCXOJIUT HMHTEHCHUBHOE pPa30pbI3TUBAaHHE PACIUIABICHHBIX YacTHUI[ MeTajuia,
UMEIOIINX OOMNBIION 3amac TEIUIOBOM JHEPruH, KOTOpbIE Tomajas Ha Toprodne
MaTepuaibl, MOTYT 3a)Xeub HX. OJEKTpUUecKas Jayra HMEET OYE€Hb BBICOKYIO
temneparypy (1500-4000 °C) u MoOXeT BOCIUIAMEHUTh MPAKTHUECKH JIHOOOU
rOpIOYMii MaTepual, COMpHUKacasCh C HUM HENOCPEACTBEHHO, a TaKKe MOCPEICTBOM
JIYYHUCTOM TETUIOTHI.

YcroitunBasi ~ dJEKTpUUYecKas ~Jgyra  HMHOIZAa  MOXET  BO3HHKAaTh B
anekTporpoBojax. [Ipu anekTpuueckoi Ayre Mo HEernsM MPOTEeKalT TOKU KOPOTKOIo

3amblkaHus. [1oaTOMy npu 00pa3zoBaHUU 3IEKTPUUYECKON JyTrd B aBApUIHOM pEKUME
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B 3JIEKTPUYECKOM LEMM BO3HUKAIOT BTOPUYHBIE (IIOOOYHBIE) SIBICHUS, XapaKTEPHbIE
IUIL KOPOTKOTO 3aMblKaHus. B ciydasx, HE NIPERyCMOTPEHHBIX HOPMAJIbHBIM
PEXKUMOM IKCIUTyaTallMy 3JEKTPOYCTAaHOBOK, BOZHHUKHOBEHHUE DJIEKTPUYECKOW IYrU
Jare BCero MpOUCXOIUT MPH KOPOTKOM 3aMbIKaHuH [ 3].

Ilepenanpsasicenue ¢ 31eKkmpuuecKkoil yenu

[lepeHanpskeHME MOXKET BO3HMKATh: IIPU KOPOTKMX 3aMBIKAHUAX; IPH
[ONAZaHUN  «BBICOKOI0» HANPSKEHUsS HAa HU3KOBOJIBTHBIE CETH; IIPU TI'PO3OBBIX
paspsaax; dJIEKTPOMAarHUTHOW HHAYKLUHU U JP.

[ToxapHast ONACHOCTb IEPEHANPSIKCHUSA, B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXKET TPOSBIATHCSI B  CIEAYIOUIEM: TIIOBBIIIEHUH BEPOSITHOCTH
BO3HUKHOBEHHUS KOPOTKOI'O 3aMBbIKaHMs; YBEIMYCHUM TOKOBOM HArpy3kKu Ha
OTHIENBHBIX YYACTKAaX OJJEKTPUYECKOM 1€MW U BO3MOXKHOCTH BO3HUKHOBEHUS
IIEPErpy3KH; MOBBILIEHUH TEILIOBBIAEIEHUS B JJIEKTPOHATPEBATEIbHBIX YCTPONCTBAX;

IMOBBINICHUH BCPOATHOCTU BOZHUKHOBCHHA aBapHﬁHLIX PCKHUMOB B 3J'I€KTpOHpPI60an

[3].

Henpasunvnaa sIkcniayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HeUCnpasHOCMuU IJ1eKmMpou30enuil

[ToxapHass 0€30MacHOCTh  JJIGKTPUYECKUX MNPUOOPOB  HAmpamjieHA Ha
obOecrieueHre MPaKTUICCKOW HEBO3MOKHOCTH 3aropaHus, KaK CaMOro M3JICIHs, TaK
OKpYyXXaroliel ero cpeapl, 4YTO JOJDKHO O0eCIeunBaThCd  KOHCTPYKIIHEH
ANEKTpONpuOOpa, BBIOOPOM  KOMIUIGKTYIOUIUX  M3JEIUA W MaTEpUaIOB C
TeMIEepPaTypHbIMU XapaKTEPUCTUKAMHU, COOTBETCTBYIOIIMMH TEIUIOBOMY PEXKUMY
pabotel. Ilpu >TOM  XapakTepUCTUKAMH  I0XapoO0e30MacHOCTH  SIBJISIETCS
COOTBETCTBHE TEMIIepaTyphl Ha OCHOBHBIX 3JIEMEHTAX SJICKTPHUYECKOIro IMpudopa
JIOMTYCTUMBIM 3HaUCHHSIM, KaK B paboueM, TaK U B aBAPUHHOM PEKUME €ro padoTHhl.

Bo3HuKHOBEHHE TMOXApOB OT SJIEKTPUUECKUX MPUOOPOB MONKET OBIThH
00yCJIOBJIEHO: KOHCTPYKTUBHBIMH  HEIOCTATKaMH, HapylmieHUEM  TPaBHII
AKCIUTyaTallMi; HEKAYECTBEHHBIM HJHEProcHa0XkeHueM (Pe3KUMH KOJIeOaHUsSIMU
HanpsOKEHUsT B DJIGKTPUUECKOM CETH, YTO MOKET IPUBECTU K BO3HUKHOBEHHIO
aBapUITHBIX PEXKUMOB).

OCHOBHBIMH TPUYMHAMU BO3HUKHOBEHMSI TOXKApPOB OT JJIEKTPUUYECKUX
U3JICTIUN SBJISIOTCS: KOPOTKOE 3aMbIKaHUE B IPUOOpax U IMIHYpax MUTAHUS, OOJIBIITOE

MEPEXOAHOE CONPOTUBIIEHUE, IEPETPY3KA, NUCKPEHHE, HAPYILLIEHNE TEIIOBOI0 peXUMa
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paboThl  3iekTporipubopa  (YXYHAIICHHBIA  TEMJIOOTBOJA), HEMOCPEICTBEHHOE
CONPUKOCHOBEHHE HArpeThIX IOBEPXHOCTEH AJIEKTPONPUOOPOB C TOPIOYUMU
MaTepualiaMH;  BO3JECHCTBHE  TEIUIOBOTO  M3JIy4yeHHs mpubopa (Hampumep,
AJIEKTPOOOOrpeBaTeNsl) Ha TOpPIOYME MaTepuaibl; BBUIET PACKAJIEHHBIX YacCTHIL,
00pa3oBaBIIMXCSI B pe3yJIbTaTe aBapuiHOTro pexuma [3].

3. Opranm3anus npoUIAKTHKH MOKAPOB
3.1. O0me mMoJ10KeHns

Opranuzanus npoUIIaKTUKH M0XKapOB oT AKCITYyaTUPYEMOIO
ANEKTPOOOOPYIOBaHNS HAXOJUTCA B KOMIIETCHLMM JHUIA, WIM YIPABISIONIEH
KOMIIaHWHW, OTBETCTBEHHBIX 3a OOECIEUYeHHE MOKapHOW 0e30macHOCTH Ha OO0BEKTe
3aILUTHI, €CJIM UHOE HE ONPENETIECHO PYKOBOJAUTEIEM OpraHU3aLNH.

B coorBerctBun ¢ [15] OTBETCTBEHHBIA JOJDKEH HMMETh. TEXHUYECKHUE
nacropra OCHOBHOI'O AIEKTPOOOOPYI0BaAHHUS, YKypHaJIbI yuera
AIIEKTPOOOOPYIOBAHUS C MEPEYUCICHUEM OCHOBHOI'O JJIEKTPOOOOPYNOBAaHUS MU C
YKa3aHUEM €ro TEXHHUUECKUX JIAHHBIX, MHCTPYKIMHU I10 SKCIUTyaTallui U TEXHUYECKUE
nacropTa 3aBOJIOB-U3IOTOBUTENEH, CepTU(UKATHI HA 00OpYIO0BaHHE M MaTepHabl,
noJyIeXalue o0s3aTeIbHOW cepTU(PHUKALMU, TPOTOKOIbI M aKThl HCHBITAHUN U
U3MEpPEHUN, PEMOHTa W TEXHUYECKOro OOCIyKMBaHUS OOOpYIOBaHHUA, >KypHAI
nedeKTOB U HEMOJAJ0K Ha JIEKTPOOOOPYA0BAHUH, MPOU3BOACTBEHHBIE HHCTPYKIIMH
O JKCIUTyaTalluM 3JIEKTPOYCTAHOBOK, MHCTPYKIMU IO TMOXapHOW O€30MacHOCTH,
MHCTPYKIMM 10 MNPEJOTBPAILECHUIO MW JIMKBHJAUWMU aBapuil. Bce uMHCTpyKumu
pa3pabaThIBalOTCd C YYE€TOM BHJIOB BBINIOJNIHIEMBIX PA0OT U yTBEPKIAIOTCS
pyKoBoauTeneM opranusanuu. Ilopsaok XpaHeHuss JOKyMEHTAlMU YCTaHABIMBAETCS
PYKOBOJUTEIEM OPTraHU3alIH.

JlokyMeHTanus JoJKHA IepecMaTpuBaThes He pexke 1 pasa B 3 roxa.

Bce wu3MeHeHussT B 2JEKTPOYCTAHOBKAX, BBIIIOJHEHHBIE B  IPOLECCE
AKCIUTyaTallM, JIOJDKHBI CBOEBPEMEHHO OTpaXaThCsl HAa CXEMaX U YepTexax 3a
MOJMKCHI0 OTBETCTBEHHOI'O 32 3JIEKTPOXO3SMCTBO C YKa3aHUEM €ro JIOJKHOCTH WU
JaThl BHECEHHS] U3MEHEHUS.

CoOTBETCTBUE JIEKTPUYECKUX CXEeM (PaKTUUECKUM OKCIUTyaTallMOHHBIM
JOJIKHO TIPOBEPSATHCS HE pexke 1 pa3a B 2 roaa.

B coorBerctBun ¢ [15] mnpoBepka yCTpPOWCTB 3alIUTHOTO OTKIFOYEHUS

IPOU3BOJUTCS HE peke 1 pa3za B KBapTall.
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Jns npyrux amnmaparoB 3alllUThl PEKOMEHIYETCS MPOBOAUTH MPOBEPKY HE
pexe 1 pa3a B kBapTall.

[IpoBepKy COCTOSIHHSI TEPMOWHIUKATOPOB M TEPMOCUCTEM PEKOMEHIYETCS
npoBOAMTH | pa3 B KBapTal.

TennoBM3MOHHYI0  AMArHOCTHKY  AJIEKTPOOOOPYIOBaHUS  PEKOMEHAYETCS
MIPOBOAUTH HE pexe 1 pasa B roj.

PekoMeHiyeTcsi MpOBOAUTH BHEIIAHOBOE MPOQMIAKTHUYECKOE 00cie0BaHue
OTJENbHBIX 3JIEMEHTOB 3JIEKTPOOOOPYIOBAaHMS IOCIE KaXIOro UX PEMOHTa WU
3aMEHBI.

Pekomenayercss nmepes; TMPOBEACHUEM OUYEPEIHOTO WM  BHEIJIAHOBOI'O
oOcJeloBaHMsl O3HAKOMHTHCS C JIAaHHBIMU TPEABIAYIIEro oOcieqoBaHusl. ITO
MO3BOJIUT MPOCJIEAUTh JUHAMUKY TOKApPHOW OMACHOCTU BJIEKTPOOOOPYAOBAHUS U
CBOEBPEMEHHO MPEJOTBPATUTD M0KAPOONACHYIO CUTYALHUIO.

HenocpenctBeHHO  MpoUIaKTUYECKU  OCMOTP  3JIEKTPOOOOPYI0BaHMUS
MPOBOAUT  KBATU(UIIMPOBAHHBIN  CHEUHUATUCT OOCTYXUBAIOIIEH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 MOKAPHYIO MPOPUIAKTUKY HA O0BEKTE.

Bce onepanuu ¢ 31eKTpoobopyaoBaHHEM (MOHTaX anmapaToB 3JIEKTPUUECKOM
3aIUTHI, TEPMOMHIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUIECKOE OOCTYKHUBAHHE,
PEMOHT, 3aME€Ha) JOJDKHBI TMPOBOJAUTh  KBAIU(PUIIMPOBAHHBIC  CHCIIUATUCTHI

00CITy>KHBAIOIIEH OpraHu3aIny.

3.2. IlIpodunakTnyeckue MeponpusiTusi

K mpodunaktuueckuM MepOnpHsITHAM IO MPEAYNPEeKICHUIO TO0XKapOB OT
ANEKTPOOOOPYIOBAHUS KUIIBIX U OOIIECTBEHHBIX 3IaHUM CIIEAYET OTHECTH:

- IEPUOIMYECKUI KOHTPOJIb COCTOSIHUSI M pabOTOCIOCOOHOCTH ammnapaTtoB
3alIUTHI AJIEKTPUUYECKON CETH;

- IPUMEHEHNE TEPMOUHANKATOPOB U MEPUOJAUYECKUN KOHTPOJIb UX COCTOSIHUSI;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOJNYECKOE IIPOBEJICHUE TEIUIOBU3UOHHOMN JUArHOCTUKU
AKCILTYaTUPYEMOT O 3JIEKTPOOOOPYIOBAHUS;

- KOHTPOJIb COCTOSIHUSI HCTIOJIB3YEMBIX 3JIEKTPONPUOOPOB, SJIEKTPOIPOBOJKH U

AJICKTPOYCTAHOBOYHBIX PI3,IICJ'II/II>1.
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Crenyer OTMETUTD, 4TO MEPe] NEPBUYHOM YCTAaHOBKOM TEPMOWHIUKATOPOB Ha
AJIEMEHTHI AJIEKTPOOOOPYIOBAaHUS HEOOXOAUMO COOCTBEHHHMKY 3JIEKTPOYCTAaHOBKHU
WIM  DKCIUIyaTHpPYIOIIEHd  OpraHu3aluu  pa3padoTaTh  IPOEKT  MOHTaxKa
TEPMOMHIUKATOPOB C YKa3aHUEM TOUYEK UX MOHTAKA U TUIIOB.

[IpoekT MOHTaka TEPMOMHIUKATOPOB AOJKEH OBITh BKIIOUYEH B IEPEUYCHb
OCHOBHOM TEXHUYECKON JOKYMEHTAIMU 3al[UIIAEMOM JIEKTPOYCTAHOBKHU.

IIpu mociedyromeM  NPOBEJEHUM  PEMOHTHBIX  pabOT C  3aMEHOM
TEPMOMH/IUKATOPOB JIOJKHO OCYUIECTBJISITh B COOTBETCTBUM C TPEOOBAaHMSIMM,
pa3pabOTaHHOI O IPOEKTa MOHTaXa.

YCTaHOBKY = TEPMOMHIMKATOPOB  JODKEH  MPOU3BOAWUTH  IIEPCOHA,
JOMYIICHHBI K paboTe B JIEUCTBYIOIMMUX O3JIEKTPOYCTAHOBKAX, HWMEIOIINN
HEO0OXO0/IMMbI€ 3HAHUS U HaBBIKM MOHTa)Ka TEPMOUHIUKATOPOB.

MoHTaX TEPMOMHAUKATOPOB, CIEAYET IPOU3BOAMTL HAa OTKIIOYECHHOM
AJIEKTPOOOOPYIOBaHUM (HAIIPUMEP, BBIBEACHHOM B PEMOHT, IPU MEPHUOAUYECKOM
WJIM BHEIJIAHOBOM TEXHUYECKOM OOCIYKMBaHUM U T.J.) ¢ codmonenrem [IpaBui no
OXpaHe TPyJa IPU IKCIUTYaTALUU JIEKTPOYCTAHOBOK.

TepMOMHANKATOPBI, IPEUMYILIECTBEHHO, CIEAYET pa3MellaTh Ha KOHTAKTHBIX
COCIMHEHUAX M  KOHTAaKTax  pPacHpeAcNIMTENbHBIX  YCTPOMCTB;  JOILYCTHMO
pa3MelleHne Ha KOPIycax HEKOTOPOIo AJIEKTPOOOOPYIOBaHUS, a TaKXKe HWHBIX
AJIEMEHTAaX AJIEKTPOYCTaHOBOK.

TepMoUHIUKATOPBI HEOOXOAUMO pa3MeNIaTh TaK, YTOOBI OHU OBLIM XOPOIIO
BUJHBl TNpPU BU3YaJIbHOM KOHTPOJE COCTOSIHUA TIOXKapHOW O€30MacHOCTH
AJIEKTPOOOOPYIOBaHMs, B YACTHOCTHU, TEPMOMHIMKATOPHBIE HAKIEHKH Ccleayer
pa3MelaTth TakuM 00pa3oM, 4TOOBl TEPMOUHIUKATOPHBIE METKH TeMIIepaTypHOU
IIKalbl OBUIM  XOpOUIO BHUJHBI MpPH TPOBEIEHUU BU3YAJIBHOIO OCMOTpa
JIEKTPOOOOPYIOBAHMSL.

[Ipn pa3memieHny TEPMOUMHAMKATOPOB CileAyeT u30eraTb KOHTaKTa HUX
IOBEPXHOCTH C JJIEMEHTaMH, KOTOpbIE CIIOCOOHBI BBI3BaThb HMX IOBPEKICHUE B
pe3yabTaTe MEXAaHUYECKOTO BO3ACHCTBUSI.

[Tepen MOHTaXKOM TEPMOUHIUKATOPHBIX HAKJIEEK, HEOOXOAMMO MTPOU3BECTH UX
BHEIIIHUKA OCMOTpP Ha IPEAMET OTCYTCTBUS NOBPEKICHUU. TepMOUHIAMKATOPHBIC
METKHU TEMIIEPATypPHOU IIKAJIBI HAKJIEWKW HE JOJKHBI UMETh OTMETOK JIOCTHKEHHS

HAa3HAYCHHBIX TCMIICPATYP (He JOJIDKHO OBITh U3MCHCHHUS OBCTa MCTOK).



23

Hanecenne TepMOMHIUKATOPOB HEOOXOIUMO MPOHU3BOAUTH B COOTBETCTBUU C
MHCTPYKIIMEH 10 HKCILTyaTallii TEPMOUHINKATOPA.

B npouiecce MOHTaxa He TOIMyCKaeTCs:

- MEXaHUYECKOE MOBPEX/IEHNE TEPMOUHIUKATOPHON HAKIICHKH;

- HAHECEHHE TEPMOWHJMKATOPOB HAa DIJIEMEHTHl  3JIEKTPOOOOpPYAOBAHMS,
HaXOSIIKECs O] HapsKEHUEM;

- pa3MellleHHe TEPMOUHJIUKATOPOB B HEMOCPEACTBEHHOW OJM30CTH  OT
HarpeBaTeIbHbIX TPUOOPOB.

B kypHase yka3pIBaeTcs MECTO HAHECEHHUs TEPMOMHIUKATOpa, TNpee
cpalbaTbIBaHUsl, UICXOAHOE COCTOSIHUE (LIBET, rPaJAyMpOBKa M T.II.), JaTa HAHECEHUS,
CPOK MCIOJIb30BaHUS WIN JaTy 3aMEHBI.

CocTosiHE TEPMOMHIUKATOPOB CJEAYET NPOBEPATh IYyTEM BHU3yaJbHOIO
OCMOTpa IEKTPOOOOPYIOBaHUS C COOIIOICHUEM TPEOOBAHU MPABIII OXPAHBI TPY/a
(B mepuo/1 BBINIOJIHEHUS TUIAHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B MEPUO/I BHITIOTHEHUS
PEMOHTHBIX padoT).

[TepuoanuHoOCTH OoCMOTpa AJIEKTPOOOOPYI0BaHUS, 3aIUIIEHHOT O
TEPMOMHAUKATOPAMH,  yYCTAHABIMBAETCS  OPraHHU3AIMOHHO-PACTIOPSIUTEIEHBIM
JOKYMEHTOM  COOCTBEHHHMKAa  DJIEKTPOYCTAaHOBKM  WJIM  3KCIUTyaTHPYIOIIEH
OpraHu3aIMen.

[Tpu mpoBeaeHUH BU3YaIbHOI'O OCMOTpa 0CO00O€ BHUMAHHUE CIEAYET YAENATh
OTCYTCTBUIO MEXAHMUYECKUX MOBPEKICHUM TEPMOMHAMKATOPOB, MX OTKJIECHUBAHUIO
WA OTCIIAauBaHUIO, CPa0ATHIBAHUIO TEPMOMHANKATOPHBIX METOK.

OcHoBaHuEM aJisi BbIBOJA OOOpPYJOBaHHS B PEMOHT SIBISIETCS MPEBBIILICHUE
TEeMIEpaTyphl JIEMEHTOB 3JIEKTPOOOOPYAOBaHUS.

[IpodunakTrdeckue MEpONPUSTHUS MIPEACTABICHBI B Ta0HIIe 3.
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[IpodumakTaeckrne MeponpusTUS

Tab0nnma 3

Texnnuyeckue cpeacrsa

IIpopuirakTuyeckoe MeponpusTue

Pexomenayemast
NePHOANYHOCTD

JeiicTBus Ipu 00HAPY’KEeHNUH HEHUCIIPABHOCTH

ABTOMaTHUECKHE
BBIKJIFOYATCIIN

BuzyanbHblii 0cMOTP.

He pomxHO OBITH nedopmarmu Kopmyca, U3MEHEHHS
[[BETa M OIUIABJICHUS M30JIALUM TPOBOJOB, CJIEIOB
neperpena (MU3MEHEHUS 1IBETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSI ~ HapaMeTpoOB  ammapara,
yKa3aHHOH B MapKHpPOBKE MapaMeTpaM 3JIEKTPHYECKOU
CETH T10 HAMPSHKEHUIO U TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH.

1 pa3 B kBapTan

[Tpu oOHapyKeHUN HEMCIPABHOCTHU MPOU3BECTU
3aMeHy amnmnapara

VYcrpolictBa 3alIUThI
nuddepeHIaIbHOTO TOKa

BusyansHslii 0CMOTP.
He nomxHo ObITH nedopmaru Kopmyca, U3MEHEHHS

1BeTa M OIUIABJIEHUS U30JIALIMA TPOBOJOB, CIJIEIOB
neperpeBa (U3MEHEHHUS 11BeTa) KOHTAKTOB.
[IpoBepka  COOTBETCTBHS  MMAapaMeTPOB  ammapara,

YKa3aHHOM B MapKHUPOBKE MapaMeTpaMm d3JIEKTPUUECKOMN
CeTH IO HANPSHKCHHUIO, TOKY, nuddepeHmai»HoMy
TOKY.

[IpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBIO KHOIKH
«Tect». Ilpu Haxxatum Ha KHONKY «TecT» ycTpoHCTBO
JIOJDKHO CpaboTaTh.

1 pa3 B kBapTan

[Ipu oOHapykeHUN HEUCIPABHOCTU MPOU3BECTU
3aMEHy YCTPONCTBA

VYerpoiictBa  3alUThl  OT
JTyTOBOTO po0Oos
(uckpeHus)

BusyanbHblii 0CMOTP.
He nomxno ObITH nedopmamum Kopmyca, W3MEHEHHS

[[BETa M OIUIABIICHUS M30JIALUKA TPOBOJOB, CJIEIOB
neperpena (MU3MEHEHUS 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUSI ~ HapaMeTpoOB  ammapara,

yKa3aHHOH B MapKHpPOBKE MapaMeTpaM AJIEKTPHYECKOU
CETH IO HANPSKEHUIO, TOKY.
IIpoBepka pabOTOCHTOCOOHOCTH € TOMOIIBIO KHOIKH

1 pa3 B kBapTan

[Tpu oOHapy>KeHUN HEUCIPABHOCTHU MPOU3BECTU
3aMEHY yCTPOWCTBA
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Texnuueckue cpeacrsa

IIpoduirakTuyeckoe MeponpusiTue

Pexomenayemast
NEPUOINIHOCTD

JeiicTBus npyu 00HAPY’KEeHNH HEUCIPABHOCTH

«TecT» WM mHpU TMOMOIIM TECTOBOTO YCTPOMCTBA,
BXOJAIIEr0 B KOMIUIEKT MocTaBku. Ilpu HaxkaTtum Ha
KHONKY «TecT» ycTpoiicTBO NOmKHO cpaboTath. [Ipu
BKJIFOUEHUU  TECTOBOIO  YCTPOMCTBA B  pO3ETKY
3alUIAeMOH 1IeTIH YCTPOUCTBO JOJKHO cpaboTath.

YerpolictBa  3ammThl - OT | BU3yanbHbIN 0CMOTD. 1 pa3 B kBaptan | [Ipu oOHapykxeHUH HEHCIIPABHOCTHU MPOU3BECTU
IIEPEHAIIPSKCHUS He nomxHO OBITH nedopmanuu Kopiyca, U3MEHEHHs 3aMEHy yCTpOMCTBa

LBETa M OIUIABJIEHUS H30JALIMA IIPOBOJAOB, CIJIEIOB

neperpeBa (M3MEHEHUS 1IBETa) KOHTAKTOB.

[IpoBepka  cOOTBETCTBUS  IIapaMeTpPOB  ammnapara,

YKa3aHHOW B MapKUPOBKE MapaMeTpaMm 3JIEKTPUUYECKOMN

CETH 110 HANPSYKEHUIO, TOKY.

TepMOUHANKATOPHI BusyanbHblii 0CMOTP. 1 pa3 B kBapran | Ilpu 0OHapyXKeHUHN MEXAHUYECKUX

OTcyTcTBHE MEXAHUYECKUX TTOBPEKICHUIA. MIOBPEXICHUN WIH UCTEUYCHHUS CpoKa

[IpoBepka CpOKOB dKCIUTyaTalud TEPMOUHIUKATOPOB B JKCIUTyaTaluu IIPOU3BECTH 3aMeHy

COOTBETCTBUM C JOKYMEHTALMEN U3TOTOBUTEIIS. TEPMOUHANKATOPA.

OTtcyTcTBUE U3MEHEHUS 1IBETa TEPMOMHIUKATOPOB. B ciIy4ae WU3MEHEHUS 1BEeTa
TEPMOUHANKATOPAIPOU3BECTH  JCUCTBUS IO
pazmeny 4.3  HACTOAIMMUX  METOJAMYECKHUX
PEKOMEH IaLIMi.

Tepmocuctemsl Busyanbnblii 0CMOTP. 1 pa3 B kBapran | Ilpu OoOHapyKeHUH MEXaHUYECKUX

OTcyTCcTBUE MEXaHUYECKUX MTOBPEKIECHUN TaTYUKOB. MOBPEXKICHUN WIH UCTEUYEHUS CpoKa

[IpoBepka  CpOKOB  JKCIUIyaTalluM  JAaT4YUKOB B 9KCILTyaTaluy MPOU3BECTH 3aMEHY JaTUYUKOB.

COOTBETCTBUU C JIOKYMEHTAIIMEW U3TOTOBUTEIIS.

OtcyrcTBUE U3MEHEHHUS 1BeTa OILJIaBJICHUH,

nedopmanuu.

TernoBuznoHHas [Ipoussectn TEIIOBU3MOHHYIO nuarHoctuky | He pexe 1 paza | Ilo pe3ynbTaraMm TEIIOBU3MOHHOTO
JINarHOCTHKA 3KCIUTYyaTUPYEMOI'O ANIEKTPOOOOPY10BaHUS B roj o0cie10BaHusl COCTABISAETCS IPOTOKOI.

COOTBETCTBHMM C [6] wim Jpyrod aTTecTOBaHHOM
METOJIUKOMN TEMJIOBU3MOHHON AUArHOCTUKH.

[IpoToKONM MOMKEH COAep)KaTh CIEAYIONIYIO
UH(POPMALHUIO:

- HaMMCHOBAaHHC H

ajipeC  OpraHu3anuu-
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Texnuueckue cpeacrsa

IIpoduirakTuyeckoe MeponpusiTue

Pexomenayemast
NEPUOINIHOCTD

JeiicTBus npyu 00HAPY’KEeHNH HEUCIPABHOCTH

HCIIOJHUTEIS,
- HOMEp IJIMIEH3MH W aKKPCAWTAllMd Ha
MpOBEJICHUE TAHHOTO BUIAa paboOT ¢ yKazaHUEM
JMaThl BBIJAYHM, PETHUCTPAIMOHHOTO HOMEpA,
HAaUMEHOBAHMS OpPTaHA BBIIABIIETO JTUIEH3UIO U
IIPOBOJIMBIIIETO aKKpeIUTAITHIO, Cpoka
JIEHCTBUS,

- HOMEp OT4YeTa, HOMEp OJK3eMIUIIpa H JaTy
(cpokm) mpoBeneHus paboThI;

- HauMEHOBaHHE OOCJIEIOBAHHOI'O OOBEKTA U

€ro aJipec;

- CHOHCOK WCIOJHHUTENEH ¢  yKa3aHHUEM
KBaJIM(DUKATIHH;

- IepeueHb CpeJlCTB U3MEepeHUI

UCTIOJB30BaHHBIX ~ MPH  OOCIEAOBAaHUM, C
yKa3aHHUEM JaTbl TOBEPKU;

- enb o0cneoBanus (OMpeeICHUEe MOXKAPHOM
OTIACHOCTH) M OOBEKTHI 00CiIeIoBaHUs (yKa3aTh
KaKoe 3JIEKTPo0OOpyI0BaHNE 3/IaHuUs
MOIBEPTaJIOCh 0OCIICTOBAHMIO);

- XapaKTEepPUCTHKH OOBEKTOB OOCIICOBAHHUS
(cocTosiHue ANEKTPOOOOPYIOBaHMS,
HaNPsDKEHUE, TOK HATPY3KH U T.11.);

- pe3ynpTaThl  oOcienoBaHus  (CTENeHb
ne(eKTHOCTH (moxxapHoit OIIACHOCTH),
TEPMOTPaMMBl U COOTBETCTBYIOIIME UM
dboTonzo0pakeHusi, CHUCOK Je(EKTOB TIO
CTETNEHH UX TOXKAPHOI OMacHOCTH).
CopeprxaHue MPOTOKOJIA MOXKET JOTIOHITHCS B
3aBHUCHUMOCTH OT 00CJIelyeMOoro 00beKTa.
PazBuBmmecst nmedexktsl uW  gedeKkThl  Ha
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Texnuueckue cpeacrsa

IIpoduirakTuyeckoe MeponpusiTue

Pexomenayemast
NEPUOINIHOCTD

JeiicTBus npyu 00HAPY’KEeHNH HEUCIPABHOCTH

HAYaJlbHOM CTaJMU pPa3BUTHS PEKOMECHIOBAHO
YCTpaHATL B XOAC IIJIAHOBOI'O OTKIIIOYCHHA
3IEKTPOOOOPYIOBAHHUS.

B cnydyae oOHapyKeHHs 30HBI C aHOMAJbHBIM
MOXKAPOOTIACHBIM  TTOBBIIICHUEM TEMIIEPATYPhI
NPOW3BECTH  JeHCTBUSA 1o  pasmeny 4.3
HACTOAIINX METOAUYCCKUX peKOMeHIIaL[PIfI.

OKcItyaTupyeMsble
AIEKTPONPUOOPHI
AJIEKTPOYCTaHOBOYHbIE
n3JeNus

Buzyanbnblii OCMOTp ANEKTPONPUOOPOB 51
3JIEKTPOYCTAHOBOYHBIX u3enuit  (9JIEKTPUUECKHUX
PO3ETOK).

He nomxHO OBITH Aedopmarnuu Kopiryca, U3MEHEHHS
[[BeTa W OIUIABIICHUS HW3OJSIMHU TMPOBOJOB W IIHYPOB
NUTAHMS, CJENOB TMeperpeBa (M3MEHEHHS I[BETA)
KOHTAKTOB.

He nomkHO OBITH MOBpEXACHUS HU30JSLIUN MUTAIOIINX
MIPOBOJIOB U IIIHYPOB ITUTAHHUS.

Poszetkn MOMKHBI OBITH HAJAEKHO 3aKpeIUIeHBI, He
JOJKHBl ~UMETh  OIUIABJICHHMA W MEXaHHYECKHX
MTOBPEKICHUIA.

[TpoBepka COOTBETCTBHS MapamMeTPOB IJICKTPONpHOOpa,
yYKa3aHHOM B MapKHUpOBKE MapaMeTpaMm d3JeKTPUUECKOM
CETH T10 HATIPSHKEHUIO U TOKY.

HcnonpzoBaTh 3ekTponpuOOp MO HA3HAUYECHUIO B
COOTBETCTBUM C MHCTPYKIIUEH IO IKCILTyaTaIllH.

[Tepen kaxabiM
BKJIFOYEHUEM
3JIeKTponpudopa
U BO BpeMs
9KCIUTyaTaIllH

Ilpu oOHapyXeHHU HEUCHPABHOCTH BBIBECTU
puodOp U3 IKCIUTyaTaI|H.

HpOI/I3BCCTI/I PEMOHT HJIM 3aMCHY HCUCIIPABHOTI'O
3JIEKTPOOOOPYIOBAHMS.
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3.3. JleiictBusi mnpu  OO0HAPY)KEHHMH  ABApPUIiHOTO  pe:KMMa B
3JIEKTPOOOOPY10BAHUU

ABapuiHBIN PEXUM pabOTHl IKCIUTYaTUPYEMOT'O JIEKTPOOOOPYAOBAHUS MOXKET
MIPOSIBJIITHCS B BUJIE CPAOOTKH ammapaToB AJICKTPHUECKON 3alUThI CETH, H3MEHCHUS
I[BETa TEPMOWHIUKATOPOB, OOHAPYKEHHS 30H AHOMAJIBHOTO HarpeBa JJIEMEHTOB
AIEKTPOOOOPYIOBAaHUS TPHU TEIIOBU3MOHHOM JTUArHOCTHKE, CPaOOTKU JIaTYMKOB
tepmocucteM. Kpome Toro, 06 aBapuiiHOM pexkume paboThl AIEKTPONPUOOPA MOKET
TOBOPUTH TMOSBIICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BHWIKH MUTAHUS OTUIABJICHUA,
nedopManmu Kopiyca, BOSHUIKHOBEHUH TIPU pad0Te HEXapaKTEPHOTO ITyMa U 3amaxa
TJIABSIIECUCS U3O0JISILUH.

[Ipu3Haku aBapuiiHOrO pekuMa padOoThl FAEKTPOOOOPYIOBAHUS U IEUCTBUS TIPH

X OOHApYKEHUU TIPEICTABIICHHI B TabnuIie 4.
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Tabmuua 4
[Ipu3Haku aBapuitHOTO pexuMa paboThI AIEKTPOOOOPYMOBAHMS U ICUCTBUS TIPU UX OOHAPYKCHUH
IIpusHak aBapuiiHOI 0 pe:KkuMa Bo3moskHas npuyHHA PexoMenayemble AeiicTBUA
CpaboTan aBTOMaTHUECKUN BBIKIIOYATEIb KopoTkoe 3aMbIkaHu€E B LIETIH. Orarn 1.
[Teperpy3ka B Lenm. - YCTAaHOBUTb KaKOM THUII armapara 3aiuTel cpadboTa (aBTOMaTHYECKHUI
BBIKJIFOUATEb,  YCTPOWCTBO  3aIIUTHl  TU(PQPEPEHIINATBHOTO  TOKa,

Cpaboraio YCTPOMCTBO 3aIUTHI | YTeUuKa TOKA.

TG depeHIanTbHOro TOKa

Cpabotasio  ycTpoiicTBO  3ammThl  OT | [lyroBoit

JTyTOBOTO MPOO0OsI (MCKPEHUS) po0oii(rocne0BaTeIbHbBIH,
napajuiebHbIA, HA 3EMIIIO) HITH
UCKpEHHE.

Cpabortano  ycrpoiictBo  3ammtbl ot | [lepenaapl HaNIPsHKEHUS

HepEHAITPSHKCHUS

YCTPOMCTBO 3alllUTBl OT MEPEHANPSIKEHUs,, YCTPOMCTBO 3alIUTBl OT
JIyroBoro mpo0osi (MCKpEeHHs)) WA IO KaKOMy KaHaldy IPOU30LLUIO0
cpabatbIBaHME, €CIM MPUOOP KOMOMHUPOBAHHBIH, T.€. 00beUHSET B cede
JIBa 1 00Jiee TUIIA 3aIHTHI;

- YCTaHOBHUTb OOCTOSITEIBCTBA NMPH KOTOPBIX MPOU3O0LUIO OTKIIOYEHHE.
UYro mpou3onuio mpex OTKIYEHHEM (TOAKIIOYEHHWE WM OTKIIOYEHHE
noTpeOuTens, MepLaHue CBeTa, aHOMallbHas paboTa 3JIEKTPOIpHUOOpPOB U
1.11.)? Kakue Harpy3ku ObUIM MOIKIIOYEHBI W ObUTH B padote? Korma u
CKOJIBKO pa3 cpabaThIBaJIU anmapaTthl 3alUThI?

- TPOBECTH BHU3YAJIBHBI OCMOTP 3JIEKTPOOOOpYIOBaHUS (LIHYpPHI
NIUTaHWs,  PO3ETKH,  BBIKJIIOYATENM,  KOHTAKTHBIE  COEIMHEHHS,
COEIMHUTENbHbIE KOPOOKH, 3JIEKTPONpUOOphl) HAa HAJIWYHE BUIUMBIX
MOBPEXACHUN (M3MEHEHUE IIBETa WIM OIUIABIECHHUE H30JILUHU, CIIEIbI
TEPMUYECKOTO BO3ACHUCTBHS B pe3yiabTaTe KOPOTKOTO 3aMbIKaHMUS,
UCKPEHMUS, IEPETPY30K);

- €ClIM IpU BU3YalbHOM OCMOTpPE OOHApyKEHbl IOBPEXKIEHUS, TO

HGOGXOI[I/IMO MMPUCTYIIUTH K YCTpaHCHUIO MpUIUH BBISABJICHHBIX
MTOBPEKICHUIN u PEMOHTY (3ameHe) MOBPEXKICHHOTO
AIEKTPOOOOPYI0BAHMS;

- €CJIM TPU BH3YAJILHOM OCMOTpE MOBPEXKACHUS HEe OOHAapyXXeHBI, TO
HE00XOUMO MPEUTH K dTarmy 2.

Oran 2.

[TpoBepuTh HaAIEKAILYIO PAOOTY anmnapara 3aIiuThl.

- sl YCTPOWCTBA 3alllUTBHl OT TEPEHANPSIKEHUs] W3MEPUTh 3HAUCHUE
HaNpsDKEHHsT THTaroleil cetu. Eciin 3HaYeHHE MUTAIONIEr0 HAMPSKCHUS
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IIpusnak aBapuiiHOr 0 pe:kuMa

Bo3moskHas npuyMHA

Pexomenayemblie neiicTBUs

CETH BBIXOJUT 3a JUANa30H YCTAaBKHU ammapaTa (HU)KE HU)KHETO Ipenesa
WIN BBIIIE BEPXHEro), TO mpobyieMa B ceTH. Ecinu 3HadeHue MUTAIOIIEro
HAIpSDKEHUS. CETH JISKUT B JAMAla30HE YCTaBKH, TO ammapaT 3allyThl
HEHCIIPaBeH U ero He00X0AUMO 3aMEHUTD;

- JUIA yCTPOMCTBA 3amuThl Tu(PepeHIInaIbHOTO TOKa B COOTBETCTBUH
co craHmaptamu [/, 8] B KOHCTPYKLMH JOJDKHO OBITH MPETyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIIKA), KOTOpoe OOEeCleyrBaeT MpPOBEPKY
paboTocriocoGHOCTH amnmapara. Taxoke MO>KHO POBEPUTH
paboTOCIIOCOOHOCTh YCTPOMCTBA C IOMOIIBIO TMPUOOPOB TMPOBEPKU U
M3MEPEHHs] MapamMeTpoB YCTPOMCTB 3alMTHOTO OTKIrOUYeHUA. Ecuu
anmnapar 3alUTbl HEUCIPaBEH, €ro HEO0X0AUMO 3aMEHUTb.

- Ul yCTpOMCTBa 3alluUTBl OT JYroBOro mpo0osi MPOBEPUTH
paboTOCIIOCOOHOCTh ammnapaTa B COOTBETCTBUM C MHCTPYKLUEH 3aBopa-
usroroButesns. Hanpumep, ¢ moMoLpi0 TECTOBOIO YCTPOMCTBA, BXOISILIETO
B KOMIUIEKT IOCTaBKU NpuOOpa, MpU MOMOLIM TECTOBOM KHONKH M T.H.
Ecnu anmapart 3amuThl HEHCIIPaBEH, €ro HE0OX0AUMO 3aMEHUTD.

- JUIsl aBTOMaTHYECKOIO BBIKJIIOUATENIsl MIPOBEPUTH PabOTOCIIOCOOHOCTD
MEXaHU3Ma pacueIieHus. B3BeCTH aBTOMaTUYECKUI BBIKIIOYATEIb PYKOH
U Iocie OTKIIOYMTH ero. IIpy OTKIIOUeHMM [0JKEH OBbITh CIIBIIIECH
XapaKTEPHBIN LIEITYOK.

Ecnu anmmapaThl 37€KTpUYECKOH 3alUThl UCHPaBHBI, TO HEOOXOAUMO
nepeuTu K stamy 3.

Oram 3.

[TpoBepka MpUCOETMHEHHBIX HATPY30K (IJIEKTPONTPUOOPOB).

- INPUCOEOUHATh K DJEKTPUYECKOM ILEMM IOOYEPETHO IO OIHOU
Harpyske, KOHTpOJIupys cpabaThIBaHUsI alapaToB 3alUThL;

- NIpU BBIABICHUM HArpy3KH, BbI3bIBAIOLIECH cpabaThIBaHHME armapaTa
3aIUTHI, BBIBECTU HArPy3Ky U3 dKCIUTyaTal[|H.

Pe3ynpTaThl MpoBEpKH, a TakKe BCE MPOBEJEHHBIC MPOPUIAKTHUECKUE
Y PEMOHTHbIE pabOThI 10JKHBI OBITH 3a(PUKCUPOBAHBI B KypHAJIE.
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IIpusnak aBapuiiHOr 0 pe:kuMa

Bo3moskHas npuyMHA

Pexomenayemblie neiicTBUs

TCpMOI/IHHI/IKaTOp MU3MCHUII LIBET

[Teperpyska nenu.
[[;10X011 KOHTAKT.

- BoiBecTu 351€KTp00OOPYAOBAHNE U3 IKCILTyaTallUH;

- YCTAQHOBUTH OOCTOSITENBCTBA, NPU KOTOPBIX MPOU3OIMIET IEPErpeB
(xakve Harpy3ku ObUIH MOAKIIOYEHbI U ObUIH B paboTe, MpU BO3ZMOKHOCTH
U3MEPUTH MPOTEKAIOLINH TOK C IENIBIO BBISBICHUS NIEPETPY3KH).

- MPOBECTH BU3YAJbHBIM OCMOTp AJIEKTPOOOOPYHOBaHUS, HA KOTOPBIN
HaHECEH TEPMOUHAMKATOp Ha HAJIWYME BHUAUMBIX TOBPEXKICHUI
(U3MEHEeHHe IBeTa WJIM OIUIaBICHHUE H3O0JSLUHU, CJIEeAbl TEPMHUUYECKOTO
BO3JICHCTBUS B  pe3ylbTaTe KOPOTKOIO  3aMbIKaHUsS, HCKPEHUS,
MePErpy30K);

- eCl IpHU BU3YaJIbHOM OCMOTpPE OOHApYKEHBI IOBPEXKIEHUS, TO
HEOOXOIUMO MPUCTYNUTh K  YCTPAHEHUIO MPUYUH  BBISBJICHHBIX
MIOBPEXKICHUMN 51 PEMOHTY (3ameHe) IIOBPEKIEHHOT O
AIEKTPOOOOPYI0BAHHS;

- €CJIM TMPH BHU3YaJIbHOM OCMOTpPE IOBPEXKACHUS HE OOHApPYKEHBI —
MPOBECTU OIICHKY €ro COCTOSHHMS U BBINOJHUTH NPOGUIAKTHUYECKHE
paboTsI;

- YIAJTUTh CTapblii TEPMOUMHAUKATOP U HAHECTH HOBBIM.

B kypnane yka3arb jgary OOHapyXEHHUS TIE€perpeBa, IMPHUUHY,
MpPOBEJICHHBIE Pa0OTHI (PEMOHT, 3aMeHa, MPO(UIAKTHUYESCKHUE pPabOThI),
JaTy HAHECEHHs HOBOIO TEPMOUHAMKATOpPa, COCTOSHHE HOBOTO
TEPMOUHANKATOpa (1IBET, TPAAYHUPOBKA U.T.I1.).

[losrydeH cur’as moapHOW OIIACHOCTH OT
TEPMOCHUCTEMBI

[Teperpyska.
[;10X0#1 KOHTAKT.

B ciyyae nonydenus cursaia o rneperpese:

- YCTAaHOBUTH MECTO, T'JI€ MPOU30LLIO CpabaThIBAaHUE AATUHKA;

- 3adukcupoBaTh B IKypHaJle BpeMs, MECTO M HAaUMEHOBAaHUE
3JIEKTPOOOOPYI0BaHUS, HA KOTOPOM IIPOU3O0IILIO0 CpabaThIBaHUE;

- TpPOU3BECTH OCMOTp OOOPYAOBaHUS, IO MPUUYUHE KOTOPOIO
MPOM30IILIO cpabaThIBaHUE CUCTEMBI;

- [0 pe3yJbTaTaM OCMOTpa, B CiIydae BBISBJICHHUS HEHCIPABHOCTH,
IPOBECTH  PEMOHT, TEXHUYECKOE  OOCIHyXHBaHHE WU  3aMEHY
AIIEKTPOOOOPYIOBAHMUS;
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IIpusnak aBapuiiHOr 0 pe:kuMa

Bo3moskHas npuyMHA

Pexomenayemblie neiicTBUs

- 1P HEOOXOAMMOCTH 3aMEHUTh AATYUK C COOTBETCTBYIOIIEH OTMETKOMN
B J)KypHaJe.

[Tpu MPOBEICHUU TETUIOBU3MOHHOMN
JUAarHOCTUKNA  OOHAapy)XeH aHOMaJbHBIN
HarpeB AJIEMEHTa 3JIEKTPOOOOPYAOBAHUS

[Teperpyska.
IInoxoi KOHTAKT.

[Ipu  oOHapyXeHMHM  aBapHMMHOTO  TOXKApPOOMacHoro  jaedekTa
ANEKTPOOOOpYyIOBaHHE  HEOOXOIMMO  HEMEUICHHO  BBIBECTH W3
IKCIUTyaTaIliy ¥ TIPOBECTH PEMOHTHBIC PAOOTHI.

[locne ycTpaHeHUsi HEUCHPABHOCTEW, MPUBEAIINX K BO3HHUKHOBEHHUIO
nedexra, pPEKOMEHIyeTCsl TPOBECTH  IMOBTOPHOE  TEIUIOBU3MOHHOE
00cen0BaHNEe TaHHOTO OOBEKTA.

Pe3ynbTaThl IOBTOPHOM AMArHOCTUKH 3aHECTH B TIPOTOKOJI C YKa3aHUEM
MIPOBEJICHHBIX PEMOHTHO-TIPOPIIAKTHYECKUAX PadOT.

Pexomenmyercs MIPOBOJIUTH BHETJIAHOBYIO TETJTIOBU3HOHHYIO
JTUATHOCTUKY OTIEIBHBIX O3JEMEHTOB 3JICKTPOOOOpYIOBAaHUS — TOCTE
KaKIO0T0 UX PEMOHTA WJIH 3aMEHBI.

Pe3ynbpTaThl BHEIJIAHOBOW JHWArHOCTHKW 3aHOCSITCA B MPOTOKOJ C
yKa3aHUEM MPUYUHBI 00CTIeI0BaHUS.

[Ipu pabote nsnexTpuUecKoro mpudopa
HAOJII0/IaeTCSl HE XapaKTepPHBINA IIyM, 3amax
IUIaBSIIECS U30JIAIIUH.

Ilepenanpl HanpsKEHUS.
Hapymenue
JKCIUTyaTaluu.
HewucnpaBHocTh
AJIeKTpoInpudopa

MIPaBUII

OTKIIIOYUTD NEKTPONPUOOP OT CETH.

OcmoTpeTs npuOOp HAa HATMYME HEHCIPAaBHOCTEH (OIUIaBICHHE MWIIH
MOBPESXKICHUE H30JMIHMKM MHUTAIONIETO IIHYypa, JedopMamus Koprmyca u
T.J.).

[Tpu oOHapy>KeHUN HEUCTIPABHOCTH BBIBECTH NMPUOOP U3 IKCILTyaTallUH.

[TpousBecT peMOHT WK 3aMEHY PUOOPA.
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3akiIroueHue

J11s1 TIOBBITIIEHUST YPOBHS MOXAPHOU 0€30MaCHOCTH 00BEKTOB JKUJIOTO CEKTOPA U
OOIIECTBEHHBIX 3/IaHUN HEOOXOJUMO MPOBEICHUE MEPOIPHUATHN O MPOPHIAKTHKE
MIO’)KapOB OT JJICKTPOOOOPYMOBaHHWS HA OCHOBE COBPEMEHHBIX BO3MOXKHOCTEH
BEJICHUSI MOHUTOPUHTA COCTOSIHHSI TIOKapHOW O€30MacHOCTH, JKCIUTYyaTUPYEMOTO
3JIEKTPOOOOPYIOBAHUS.

K HuUM oOTHOCHWTCS CHUCTEMaTWYECKHA MOHHTOPHHT TOXKapHOW OE€30MacHOCTH
AKCILTyaTHPYEMOTO DJICKTPOOOOPYIOBAHUS JKHUJIBIX W OOIINECTBCHHBIX 3JIaHUU C
MPUMEHEHUEM COBPEMEHHBIX TEXHHYECKHX CPEACTB, @ MMEHHO TEeIJIOBU3MOHHAS
JTUATHOCTUKA, TPUMEHEHHWE TEPMOWHIAMKATOPOB JUISl BBIABICHUS aBapUAHBIX
YYaCTKOB AJICKTPOYCTAHOBOK. Takyke HEOOXOIUMO BHEIPATH B IMIUPOKYIO MPAKTUKY
HOBBIC ammapaTrhl 3alUThHI JIEKTPUUECKUX CETEH — yCTPOMCTB 3aIUTHI OT TYTOBOTO
po0OsI U ITepeHAIPSIKCHUS.

C 1menpl0  TIOBBIMICHHWS]  TMOXKAPHOH  0€30MAaCHOCTH  JKCIUTYaTHPYEMOTO
AICKTPOOOOPYIOBAHUS JKHIIBIX M OOIIECTBEHHBIX 3/IaHHMH, MPOPUIAKTHICCKUM
OCMOTpaM JIOJKHBI TTOIBEPTATHCS BCE DJIEMEHTHI SJIEKTPOYCTAHOBOK.

Meron mnpoduIaKTHKKA JODKEH BBIOMPATHCS HWCXOMS U3 TEXHHUYECKHUX
BO3MOXXHOCTEH, yJ00CTBAa BEJICHHUS OCMOTPOB M 0E€30MACHOCTH OOCITYKHBAIOIIETO
nepconana. Bo3MOXHO TpUMEHEHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMHM M YCJIOBHI DKCIUTyaTallUH.

CoderaHre HECKOJIIBKUX METOIOB TTPO(MIIAKTHKY MO3BOJIsIET Oojiee 3 (PeKTUBHO
POBOJUTH MPODUIAKTUKY TOKAPHOU 0€30MaCHOCTH 3IEKTPOOOOPYAOBAHUS SKHUIIBIX
1 OOII[ECTBEHHBIX 3IaHHM.

[IpumeHsisi COBOKYMHOCTh Pa3IUYHBIX METOJIOB MOXKHO TOCTPOUTH CHUCTEMY
MOHHTOPHUHTA W TNPOGUIAKTHKU IOKApHOH OE30MacHOCTH SKCIUTYaTHPYEMOT0
AIEKTPOOOOPYIOBAHUS, OTPAKAIOMIYIO COCTOSHHE IIOKapHOW  0E€30macHOCTH

QJICKTPOYCTAHOBOK M ITO3BOJIANOINYIO OCYIICCTBIIATH €TO HpO(l)I/IJIaKTI/IKy.
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[Ipunoxenue

Onucanue TEXHUYECKHUX CPECTB NpeayNpexKIeHUus: U NPOPUIAKTHKHA
M0KAPOB OT 3JIeKTPO0OOPY/10BAHNS

ABTOMaTHYeCKHE BbIKJIYaTen (AB)

ABTOMAaTHYECKHM BBIKJIIOYATENb WIMIPOIIE TOBOPA «aBTOMAr» - 3TO
KOMMYTAIIMOHHBIN aIllapar, NpeIHa3HAYECHHBIN I 3aIUTHI SJIEKTPUIECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHMX 3aMBIKaHUI U IEPErPy30K.

ABTOMaTHYECKHE BBIKIIOYATENN OBIBAIOT C 3JICKTPOMArHUTHBIM PacleuTeIeM
3AIIMINAKONIMM  DJIEKTPUYECKYX0  Lenb  OT  KOPOTKOTO  3aMBIKaHUS WU
KOMOMHHMPOBAHHBIM PACLIENIUTEIEM — KOI/Ia JOMOJIHUTEIBHO € JIEKTPOMArHUTHBIM
pacLEeNuTeNIeM NPUMEHSAETCS TEIUIOBOM PACUENUTENb,3alUIIAIOINAA  [eNb  OT

MePErpy3KH.
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1, 2 — BUHTOBBIEC KJIEMMBI [UIsl IOJKITIOYCHUS;3 - MOIBYKHBIN KOHTAKT; 4 — HEMOBIMKHBIN KOHTAKT;
5 - myroracutenpHas Kamepa; 6 - THOKUI MPOBOIHUK (IPUMEHSETCS AJISl COSIMHEHNS TTOABMKHBIX
YJacTell aBTOMATHUYECKOTO BBIKIIOYATENSA); / - KaTyIIKa JJIEKTPOMAarHUTHOTO pacuenuTens; 8 -
CepICYHUK 3JIEKTPOMArHUTHOT'O pacLenures; 9 - TETJIOBOH pacLenurels
(OumeramnyeckasmnnactiHa); 10 - mexanumsm pacuenurtens; 11 - pykosarka ympasinenus; 12 -
¢bukcatop (ans kperuieHus: aBromata Ha DIN-peiike); 13 - koprryc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHUPOBAHHBIM pacIeNUTENEM
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B coorBercTBuM ¢ TpeOboBanusamu riaassl 3.111YD, CII 256.1325800.2016, CII
31-110-2003 ObITOBBIE DJEKTPOCETH JOKHBI OBITH 3alIUIIEHB OT KOPOTKHX
3aMbIKaHUM U Tieperpy3ku. IlodToMy s 3alIUThl AIEKTPONPOBOJKHU KUJIBIX H
OOIIECTBEHHBIX 3IaHUN cienyer MPUMEHSTh aBTOMATBI C
KOMOMHUPOBAHHBIMPACLIETIUTEIIEM.

B aBTOMaTtHuecKkoM BBIKIIIOYATENE, 3a 3AIIUTY LN OT KOPOTKUX 3aMbIKaHUI
OTBEYAET AJIEKTpOMarHuTHeINpacuenutesib. OH COCTOUT U3 KaTYIIKU ¢ HAXOSITAMCS
B €€ IIEHTPE CEepJICYHUKOM, YCTAaHOBJIECHHBIM Ha CHEUAJbHOM MpYy>KUHE.
B HopmanbHOM  pexume  pabOTHI,TOK,IPOXOAS MO  KATyIIKE  CO3/aeT
AJIEKTPOMArHUTHOE TMI0Ji€ KOTOPOE€ TMPUTSITUBAET CEPJCYHUK BHYTPbh KATYIIKH.
Cunbl  3TOr0  JIEKTPOMArHUTHOTO TIOJNSL  HEJOCTATOYHO YTOOBI  MPEOJ0JIETh
COMPOTUBJICHUE NPYKUHBI, Ha KOTOPOW ycCTaHOBJIEH cepAeqyHUK.Ilpu KOopoTKoM
3aMbIKAaHHUM TOK B 3JIKTPUYECKOW I[I€MM MIHOBEHHO BO3pAacTaeT [0 BEJIIMYMHBI B
HECKOJIBKO pa3 TMpEBBIAIONIEH HOMHUHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOro
3aMbIKaHUsI, TIPOXO/S MO KATYIIKE AJIEKTPOMArHUTHOIO PACIENUTENST YBEIUYUBAECT
AJIEKTPOMArHUTHOE MOJI€ BO3JICUCTBYIONIEE HA CEPJCYHHUK IO TAKOW BEIMYHUHBI, YTO
€ro CWJIbl BTSTUBAHUS XBaTa€T HA TO YTO ObI MPEOJIOIETh COMPOTUBIICHUE MPYKUHBI,
nepeMeIasch BHYTPh KaTYIIKH CEPJACYHUK pPAa3MbIKA€T TOJBHKHBIA KOHTAaKT
aBTOMAaTHUYECKOTO BBIKJIFOYATENS, obecTounBas
1€T1b. DJEKTPOMArHUTHBIMPACIICTIUTENIb OTKIIIOYAET SJCKTPUUECKYIO IElb 3a J0JIU
CEKYH/IbI.

3amuTy SAEKTPUYECKON Iemu OT TMeperpy3ku OOECIeUrBaET TEIUIOBOM
pacuenuTellb aBTOMATUYECKOT'0 BHIKJIFOUATETIS.

[Teperpyska MOXKET BO3HUKHYTh npu BKJTIOUCHUH B CeTh
AIEKTPOOOOPYI0OBaHUS OOIIEH MOITHOCTHIO MPEBBIMIAIONIEH JOMYCTUMYIO HArpy3Ky
JUISl TaHHOM CETH, YTO B CBOIO OYEPEIb MOXKET MPUBECTU K IMEPErpeBy IMPOBOJIOB
pa3pyLIEHUIO N3OSN SJEKTPOIIPOBOAKUA U BOZHUKHOBEHHIO MTOXKAapa.

TeruioBoi pacuenuTeNb MPEACTaBIsSeT CO00M OMMETATIMYECKYIO IUIACTHHY,
T.€. OH COCTOHUT U3 JIBYX CIHAsSHHBIX TUIACTUH M3TOTOBJIEHHBIX W3 Pa3HbIX METAJIJIOB,
UMEIOIIUX pa3HbId KOA(DPUIMEHT paciupeHus IpU HarpeBe.

[Ipy mpoXOoXJeHUU MO OMMETAUTMYECKOM IUTACTUHE TOKa MPEBBIMIAOIIETO

HOMHUHAJIbHBIN TOK AB miactuna Harpe€BacTCA, IIpu 3TOM OAWH MCTAJLI PACIIHUPACTCA
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ObIcTpee Ipyroro.9T0 MPUBOJUT K MCKPUBICHHUIO OWMETAINTIMYECKON TMJIACTHUHBI.
[IpynCKpUBIECHUA OHAa BO3JCUCTBYET HA MEXAaHM3M pacCLENuTeNsl, KOTOPbIH
pa3MbIKaeT MOJABUKHBIA KOHTAKT.

Bpems cpabaThiBaHMsI TEIUIOBOT'O PACLENUTENS 3aBUCUT OT BEIMYUHBI
MPEBBIIICHUS TPOTEKAIOIIETO B I[EMUTOKAHA], HOMUHAIBHBIMTOKOMA B.Uem Oouibiiie
ATO MPEBBINICHHE, TEM ObICTpee cpaboTaeTpacIenUTENb.

TokrM yCTaBOK aBTOMATHYECKUX BBIKIIIOUATENICH, CIyKalluX I 3al[UThl
OTJICTHHBIX YYaCTKOB CETH, CIEAYET BHIOMPATH MO BO3MOXKXHOCTH HAWUMEHBIIIUMH TI0
pacyeTHbIM  TOKaM  3TUX  Y4YacTKOB  WJIM [0  HOMHUHAQJIBHBIM  TOKaMm
ANEKTPONPUEMHUKOB, HO TakK, 4YTOOBl amnmapaTbl 3alllUThl HE OTKIIOYAIU
AIEKTPOYCTAHOBKH MPU KPAaTKOBPEMEHHBIX IEperpy3kax (IMyCKOBbIE TOKH, MHUKH
TEXHOJIOTUYECKUX HArpy30K, TOKU MpPHU caMO3aIycKe u T. 11.).

Crnenyer oOpariath BHUMaHHE HA MAPKUPOBKY U XapaKTepucTtuku AB.

B mMapkupoBKe yKa3bIBatOTCS:

- MOJI€TIb aBTOMATUYECKOI'0 BBIKITIOUATEIIS;

- HOMUHAJIbHBIN TOK - MAKCUMAJIbHBIA TOK 3JICKTPUYECKOU CETH, IPU KOTOPOM
ABTOMATUYECKUU BBIKJIIOYATEIb CIOCOOEH JJIMTENbHO paboTaTh 0€3 aBapuUUHOIO
oTkItoueHus 1enu. CTaHmapTHbIE 3HAYEHUS] HOMUHAIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJTFOYATEIICH IS CeTEH KUJIBIX U 00mecTBeHHBIX 3manuid. 10, 16, 25, 32, 40, 63 A;

- HOMHUHAJIbHOE HaINpsKEHUE - MaKCUMAJIbHOE HaIpsbKeHue cetu B BosnbTax,
Ha KOTOPOE pacCUUTaH aBTOMAaTUYECKUI BBIKIIIOYATENb;

- TIpejiesibHasl OTKIIIYAroas CIOCOOHOCTh aBTOMATUUYECKOTO BBIKIIOUYATENS -
MaKCHUMAaJIbHBIH TOK KOPOTKOTO 3aMbIKaHUS B AMIepax, KOTOPBIH CIOCOOEH
OTKJIIOUMTh JaHHBI AB coxpaHuB Mpu 3TOM CBOHO paboTOCrocoOHOCTh. B ciyuae
MPEBBIIIEHNUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYEHMS YKA3aHHOW NpeaesbHOM
OTKJIIOYAIOMIEH CHOCOOHOCTH BO3HUKAET BEPOSITHOCTH OIUIABICHUS TMOJABUKHBIX
KOHTaKTOB AB M ux npuBapuBaHus ApYr K Ipyry, T.€. Beixoaa AB u3 ctpos.

- XapakTepUCTHKa cpadaTbIBaHUA - ONPENENseT JHana3oH cpabaThIBaHUS
AJEKTpOMarHuTHoro pacuenurenssAB. Xapakrtepuctuka cpabaTbiBaHUS HUMEET
OykBeHHOe oOOo03HaueHue. [l 3amuThl  DJIEKTPUUYECKUX CETEeH KUIBIX U

OOLIECTBEHHBIX 3/1aHMI yanie Bcero npumensitorcest AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

BM63-1X
—230/600V. 50Hz

1- HaumeHoBaHue un cepus
2 - HoMnHanbHoe HanpskeHune

3 - Bpema-TokoBas xapaktepucruka

4 - HomuHanbHas yacrorta

5 - HoMuHanbHas oTKNYaloLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynok 2. [Ipumep mapkupoku AB

I[I/IaHaBOHI)I TOKOB MI'HOBCHHOI'O  pacCLCINICHUA B 3aBUCUMOCTH  OT

XapaKTePUCTUKHU cpadaThIBaHUs B COOTBETCTBHUHM ¢ [12] mpeacraBieHsl B Tabuuiie 5.

Tabnuua 5
Jnana3oHbl TOKOB MTHOBEHHOI'O PACLICTUICHHUS
XapakTepucTuka cpabaTbIBaHUS Junana3on
(tutt AB)
B Csbpiiie 3 I, 10 5 [, BKIIOYUTEIBHO
C Cspiiie 5 I, 10 10 I, BKIIOYUTENBHO
D Csoiie 10 I, 10 20 I,; BKIIFOYUTEIBHO

I, - HoMuHaNIBHBIN TOK AB.

Bbi6op aBTOMAaTHUECKOr0 BBIKIIOYATENS OCYIIECTBIISIETCS IO CIEAYIOIINM
rnapameTrpam:

- 10 KOJIMYECTBY MOJIOCOB. OJIHO- U NBYXmoitocHble AB mpumeHstoTcs st
onHO(a3HOM ceTH, a Tpex- U YeThipexnoitocHbieAB - B Tpexda3zHoii cetu;

- 10 HOMHUHAJIbHOMY HampspkeHuto. HomuHaneHOe Hamnpsbkenue AB momxHO
OBITH OOJIbIIIE UM PABHO HOMUHAIBHOMY 3HAUEHHUIO HAINPSIKEHUS 3alIUIIaeMONd UM
(S 1178

- MO0 XapakTepucTHKe cpabaTbiBaHUA.XapaKTEPUCTUKY cpabarbiBanus AB

MO>KHO BBIOpATh COTJIaCHO Tabnuue 5;
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- 10 HOMUHAJIBHOMY TOKY. OnpeneanuTs HeoOXOANMbI HOMUHAIbHBINA TOK AB

MOKHO I10 MOIIHOCTH MJIN 110 CCUCHHIO KUJI KaoeJs.

YcTpoiicTBa 3alIIUTHOrO OTKJIKYeHUus TudPepennuansnoro toxka (YIT)

VYCTpOHCTBO 3aIIMTHOTO OTKIIOYEHHUA AUPPEPEeHIINATBHOIO TOKAa WM, Kak
yacTo roBopAar, «Y30»- 3TO KOMMYTAlMOHHBINA ammapar, NpeAHa3HAaYeHHBIH I

341U ThI BHGKTpPI‘-IeCKOﬁ LI OT TOKOB YTCUKH.

1 — anddepeHumManbHbIH

TpaHcdoOpMaTOp TOKA;
2 — NOPOroOBbIif JICMEHT;
3 — MCIIOJIHUTEJIBHBIHI

MEXaHH3M;

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

T — kHonka «Tecr»;

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

UR,

Pucynoxk 3. [Ipunun padoter Y AT

Tok yTe€4kH — 3TO TOK, MPOXOISIIMN MO HEXeTaTelbHbIM, B HOPMaJbHbBIX
YCJIOBUSIX DKCIUTyaTallUuK, MPOBOASIIUAM ITYTSIM.

B HopmanbHOM pexkuMe padoThl 3JIEKTPOYCTAHOBKH, 3JIEKTPUUECKUH TOK
IIPOTEKAET Yepe3 NPOBOAHUKKA BHYTPHU HEE, KaK IMPETYCMOTPEHO KOHCTPYKLIHEM.
OT apyrux TOKOINPOBOMSIIUX 3JIEMEHTOB KOHCTPYKIMHU (METaUIMuecKUe KOpIyc,
pama, Kapkac), MPOBOJHHUKHM OTIEJIEHbl HM3O0JISIUEH, CONPOTUBIECHUE KOTOpPOMl HE

IMO3BOJIACT CO3AaTh JJICKTPHUYCCKYIO IICIIb.
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Pucynoxk 4. [Ipumep koHcTpykuuu Y JIT

Ecin mo kakoif-ro mpuuuHe (IIOBPEXACHHUE, BIIAXKHOCTb, TOKOMPOBOIAIIAS
ObUIb W T.M.) CONPOTUBJIEHUE HU3OJSIUU YMEHBIIWJIOCh, Ha KOPIyCE WM APYIHX
TOKOITPOBOSIINX AJIEMEHTaX YCTAaHOBKHU MOsiBisieTcsl noreHuuan. Cam mo cede TOK
YT€UKU HE BO3HUKHET, HEOOXOJMMO CO3/aTh LIEMb, COCAUHSIONIYIO JIEKTPUUECKUN
npubop ¢ MOTEHLMAJIOM Ha KOpIyce C 3eMJiell WM HEeHTpaiabio. 37eCh BO3MOXKHO
HECKOJIbKO BapUaHTOB.

B nepBom ciyuae, KOpIyc 3JI€KTPOYCTAaHOBKH, HAIPUMEpP, ObITOBON TEXHUKH,
Kacaercs METAIUIMYECKOro IIPOBOJHMKA, MMEKUIEr0 KOHTAaKT C 3eMield. B Touke
KAacaHMsl 3aMBIKAeTCsl 1elb, U BO3HUKAET TOK yTE€UKH. ECIM KOHTaKT JOCTATOYHO
HAJICKHBIM, TO CHJIa TOKa BO3pacTeT A0 Mopora cpabaThIBaHHUs aBTOMATHUYECKOIO
BBIKJIIOYATENsl B INMTKE nuTaHusA. [Ipm ciaboM KOHTakTeé MOXKET BO3HHUKHYTh
WCKpPEHHUE, JIOKAJIbHBIM HArpeB TOYKM KACAHMS, YTO NPUBOAUT K OIUIABICHHUIO U
JaJbHENIIEMY TTOBPEKAECHUIO H30JILIMH ITIPOBOJIOB, BO3TOPAHUIO U TI0XKAPY.

B apyrom ciywae, Kopmyc »3JEKTPOYCTAaHOBKM HE HMMEET KOHTaKTa C
3a3€MJICHHBIMH IIPEIMETAMHM U caM He 3a3eMiieH. [Ipu kacaHuM BHEIIHMX MAaHENEH
YeJIOBEKOM, BO3HMKAET Harpyska, T.K. TEJIO 4YeJIOBEeKa SIBJISETCA MPOBOJHUKOM, U
4yepe3 HEro IpOTEKaeT »3JIEKTpUYecKuii TOK. [lOCKOIBKY CONpOTHUBICHHE TeENA
4eJI0BeKa BEJIMKO, CHJIa TOKA HENOCTaTO4YHA AJIsi cpadaTblBaHUS aBTOMATHYECKOIO
BBIKJIOUATENS] B IIMTKE MUTAHUA U YEJIOBEK MOJYYaeT AJIEKTPOTpaBMYy BILIOTH IO
JETAIBHOI0 UCXO0/A.

Takum oOpazoMm, YT oOecneumBaeT 3amIuTy YENOBEKA OT MOPAKECHHUS
ANEKTPUYECKUM TOKOM H 3aIIUTY OT M0XKapOB.

[punmun npeiicteust YT caenyrommii. [Ipu HOpManmsHOM pexume padOThI

MU, KOorjaa MOABMXKHBIE KOHTAKTHl YJIT 3amMkHyTBI, mpsiMOii TOK OT (pa3HOTO
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IIpOBOJA NPOXoAUT uepe3 marauronposon Y /T, 3atem yepe3 Harpys3ky, B Ka4ecTBe
KOTOpPOW BBICTYNAIOT, MOJKIIOYEHHbIE JJIEKTPONOTPEOUTEN M  BO3BpAIlAETCS
00paTHO B CETh MO HYJIEBOMY INPOBOAHUKY, TaK ke uepe3 maruuronposon Y AT, mpu
3TOM BEJIMYMHA OOPATHOIO TOKA paBHA BEIMYMHE MPSIMOTO TOKA.

IIpssmont Tok mpoxoas yepe3 maruuronposon YT co3gaer B HeM MarHUTHBIN
MOTOK, B CBOIO oOuepeab OOpaTHbI TOK Tak € CO3/aeT B MAarHUTOIPOBOJE
MAarHuTHBIA TIOTOK TAakKOW JK€ BEIWYUHBI, HO TaK KakK HAalpaBICHUE TOKOB
IIPOTUBOIIOJIOKHO, TO M CO3JAaBAEMbIE UMW MATHUTHBIE MOTOKU IPOTHBOIOJIOXKHBI,
T.€. MarHUTHBIC IIOTOKU HAIIPABIEHbI BCTPEYHO IO OTHOLICHUIO Pyl K IPYry H
COOTBETCTBEHHO, IMPU PABHBIX 3HAYEHHUAX MPSAMOrO U OOpPAaTHOIO TOKOB,
YPaBHOBEILIMBAIOT IPYyr Ipyra, B Pe3ysibTaTe 4ero CyMMapHbI MarHUTHBIN IIOTOK B
MarHuTONpPOBOAE pPaBeH HYyIM0. Tak Kak CyMMapHbIi MAarHUTHBIM DIOTOK B
MarHuTOINpPOBO/IE OTCYTCTBYET (paBeH HYJII0), BO BTOPUYHOM OOMOTKE TOK HE
UHAYKTUpYeTCA. [10NBUKHBIE KOHTAKTHI 3aMKHYTBI, JICKTpUYECKas LIETb BKIIOUYEHA
Y HaXOJUTCS B HOPMAJIbHOM PEXHUME paObOTBHI.

Ecau B OTHOM U3 3JIEMEHTOB JJIEKTPUYECKOM LIENU BO3HUKAET YTE€YKa TOKA, TO
4acTh  DJJIEKTPUYECKOTO TOKAa HAYMHAET NPOTEKaTh MO  HEXKEIATEIbHOMY
nmpoBoasuieMy nyTd. IIpy 3TOM, 4acTh TOKA IMEKTPUYECKON LENH, NOCTYNAKAs OT
¢dazHoro npoBojaa He OyneT BO3BpaAUIaThCS B CETh, a MPOXOAS MO HEXKEIATEIbHOMY
NpOBOASIIEMY MyTH Oyner yxoauTh B 3emunto. ClieoBarenbHO, OOpaTHBIA TOK,
KOTOpBIM Oyner Bo3BpamaThcs B ceTh uepe3 maraurornpoon YT mo wyneBomy
MIPOBOJY, OYJET MEHbLIE MPSMOIro TOKA, MOCTYMNAOIIETO B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSIMOrO MAarHUTHOTO MOTOKa CTAaHET OOJblle BEIMYMHBI OOPATHOTO
MarHMuTHOIO IIOTOKA, B pe3yibrare 4dero B MarHuronposoae YT cymmapHsbii
MarHUTHBIN ITIOTOK YK€ HE OyJeT paBeH HYJIIO.

Bo3Hukmunii cyMMapHbI MAarHUTHBIN ITOTOK UHIYKTUPYET BJIEKTPUUYECKUNA TOK
BO BTOPHUYHOM OOMOTKE, KOTOPBIA MPOXOJs 4Yepe3 MarHUTORIEKTPUUECKOE pele
HOPUBOAUT €ro B paboTy, a OHO, B CBOKO OYEPE/b, PA3MbIKAET MOABUKHBIE KOHTAKTbI
OTKJII0Yas DJIEKTPUYECKYIO LIETb.

VYCTpoiCTBO 3alIMTHOrO OTKIHOUeHHS Iud(epeHIHaTbHOr0 TOKa HMEET B
o0uxo/le W JApyrue Ha3BaHusA, Hanpumep, AUpdepeHUraTIbHbI BBIKIIOYATENb,
aBTOMATUYECKUI BBIKIIOYATENb AUPPEPEHINATHHOIO TOKA, YCTPOUCTBO 3alIUTHOTIO

OTKJIFOUeHUs. Takxe B Pa3INYHBIX JOKYMCHTAX BCTPCUHAIOTCS PA3HLIC 366pCBI/IaTypI>I
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nanHoro ycrporctsa, Hanpumep, AB/IT 8 TOCT IEC 61009-1-2020, BT 8 I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-20083.

OcHoBHbIMU XapakTepucTukamu Y T sBnsroTcs:

- tun. B 3panusax moryt npuMensthes Y /T tuna «Ay», pearupyromne Kak Ha
IIEpEMEHHBIE, TaK U HA MyJIbCUPYIOIINE TOKU yTEUKH, Wiu Tuna «ACy», pearupyromue
TOJIKO Ha NEPEMEHHBIE TOKH YTE€UKH. VICTOUHMKOM NyJIbCUPYIOMIETO TOKA YTEUKH
MOT'YT SIBIIITBCSI CTHPAJIbHBIE MAIIWHBI C PEryJIATOPAMH CKOPOCTH, PEryJIMpyeMble
UCTOYHHUKH CBETA, IEPCOHAIbHBIE KOMITBIOTEPHI U JIP.

- HOMMHJIbHBIA TOK - MakCUMalbHbId TOK mpu kotopoM YT cnocobGHO
JUIMTETLHO paboTaTh, HE Tepsisi CBOKO paboTocroco0HOCTh. CTaHIapTHBIMH,
HauOoJee YacTo HCMOIb3YyEMbIMU 3HAUYEHUAMH HOMHMHAIbHbIX TOKOB YT,
UCIIOJIB3YEMBIX B 3JIEKTPOYCTAHOBKAX JKWJIBIX M OOIIECTBEHHBIX 3JaHUI SIBISIFOTCS:
10, 16, 25, 32, 40, 63A,;

- muddepeHuranbHblii TOK - MUHUMAJIbHBIA TOK yTe€ukH, npu kotropom YT
NPOU3BEACT OTKIIOUEHHUE JJIeKTpuueckon uenu. JuddepeHuanbHplii TOK — 3TO
OJIHA U3 IJIaBHBIX Xapakrepuctuk Y AT;

- HOMHUHAJIBHOE HANPSKEHWE — HamnpspkeHue cetu npu koropom YT
CIIOCOOHO JITUTENILHO paboTaTh, HE TEPSAsl CBOIO pabOTOCIIOCOOHOCTH;

- PO TOKA - HOCTOSIHHBIA WJIM IEPEMEHHBIN;

- YCIIOBHBIN TOK KOPOTKOI'O 3aMBIKAHUSA—TOK KOTOPBIN KPATKOBPEMEHHO MOYKET
BoiepxkaTh YT 10 MomeHTa moka He cpaboTaeT aBTOMATHYECKUN BBIKIIOYATEIb,
YCTaAHOBJICHHBIN U1 3aIUTHI LENIA OT KOPOTKOI'O 3aMbIKAHUS.

Br16op YT npousBoautcs o CIEAYIOMUM KPUTEPHUSIM:

- 110 HOMMHAJIBbHOMY HANpPsDKEHUIO U TUIlY ceTH. HomMuHanpHOE HapshKeHHE
YT nomkHo ObITH OoJbIIIE JTMO0 PAaBHO HOMUHAIBHOMY HANPSKEHUIO 3aIUIIAEMOM
uM 1enu. [ns ognodasnoit ceru tpedyercs ayxnomatocHoe YT, mis tpexdaznoit
CETHU — YETBIPEXIIOIIOCHOE;

- 10 HoMuHanIbHOMY TOKY. CornachHo I1YD ncnons3oBanue YT B rpynnoBsix
JUHUSX, HE HMEIOLIMX 3allUThl OTCBEPXTOKa, 0€3 JOMOJIHUTEILHOrO armrmaparta,
o0ecrneunBaloIero 3Ty 3aluTy He nonyckaercs. U3 atoro ciaeayer, uto nepen Y AT
JOJDKEH CTOSITh ABTOMATHMYECKUU BBIKIIOYATENbWIM APYrod ammapar ¢ (yHKLIHEH
3aIIUTHI OT CBEPXTOKA, MO TOKY KOTOPOTO HEOOXOIUMO BHIOUPATh HOMUHAJIBHBIN TOK

YAT. Tlpu stom HOMMHaIBbHBIA TOK YJIT momxeH ObITh Oonblne OO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJIBbHOMY TOKY YCTaHOBJIEHHOI'O /IO HET'O anmnapara 3aluluThl (aBTOMAaTUYECKOIO
BBIKJTIOYATEIISI WM JPYTOro anmaparta ¢ QyHKIMEeH 3alluThl OT CBEPXTOKA);

- 1o gupdepeHunanbHoMy — TOKY.  CTaHIapTHBIMM  BEIMYMHAMH
maddepenmanpaoro Toka YT susrorcs: 6, 10, 30, 100, 300, 500mA. VT c
muddepenumanbapiM TokoM 100, 300 u 500 MA mpuMeHSIOTCS AJ 3alIMThl OT
nokapoB, ¢ nuddepennuanbapiMu Tokamu 6, 10, 30 MA - s 3amIUTBI OT

IMMOpAKCHUA YCJIOBCKA JICKTPUICCKUM TOKOM.

cepus npoussoauTens
HOMWHaNbHbLIA TOK [
B11-63
HanpshxeHue 50 A |
T 2308~ s0ru cxema
/gm 30 MA NOAKNOYEHUs
anddepeHumansHbIi / 06o3HaeHns
TOK

3oco '\ i’;&ﬁ

YCNOBHBbIN TOK 67:
T™n Y30 ’}
KHoNKa «TECT» TeMnepaTypHbI AnanasoH

(ctaHpgapTtHas o1 -25 go +40)

Tun AC E - ANA CUHYCOMAANBLHOMO
v nepeMeHHoro Toka
1d 4 Tun A - ANS NYAbCUPYIOLWEro
m NOCTOSIHHOrO TOKa (U ANA CUHYyCcoMaanb-

: HOro NepPeMeHHOro Toka)

144 Twn B - ANA NOCTOAHHOrO Toka (n

TNV ANS CUHYCOMAANBHOTO NEPEMEHHOIO
—_— TOKa WU ANA NYNbCUPYIOWErO NOCTOSIH-
HOro Toka)

1d »

Pucynok 5. Mapkuposka Y /[T

[Ipumensiembie  TunBIY JJTHyHKIIMOHATEHO  JOHKHBI  MPEAyCMaTPUBAThH
BO3MOKHOCTh ITPOBEPKHU UX paboTOoCOocoOHOCTH, npoBepkay AT (TtectupoBanue) ass
KWIbIX O0BEKTOB JOJKHA MPOBOAUTHCS HE PEKE OJHOrO pa3a B TPU MecCALa, O YEM
JI0JKHA OBITh 3aMKMCh B MHCTPYKILIHUHU T10 SKCIUTyaTalluU MPEANPUITHSI-U3TOTOBUTEIIS.

YcranoBkaVY IT, npelcTByrOMX HaA  OTKJIKOYEHHUE, 3alpelaercs i

QJICKTPOIIPUCMHUKOB, OTKIHOYCHHC KOTOPBIX MOXKCET IIPUBCCTH K  OIIACHBIM
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MIOCHEACTBUAAM: CO3JAaHHUI0 HEMOCPEACTBEHHOW yIpO3bl JUIS KU3HM JIIOJEH,
BO3HUKHOBEHUIO B3pPBIBOB, [TOKAPOB U T.II.

Jlnsi caHUTapHO-TEXHUYECKUX KAOWH, BAaHHBIX MU JYIIEBBIX PEKOMEHAYETCS
ycranaBnuBaTh Y JITc HoMuHANIBHBIM TU(GEepeHINATBHBIM OTKIIFOYAIOIINM TOKOM 0
10 MA, eciii i1l HUX BBIJIETICHA OT/ACNIbHAS JIMHUA, B OCTAJIbHBIX CIy4asX, HAlpUMep,
Py NPUMEHEHUW OJHOW JMHUU JUIsl CAaHUTAPHO-TEXHUYECKOW KaOWHBI, KYXHH H
Kopunopa, ciuenyer npuMmeHsaThYITc  HoMuHANBbHBIM  nUdQepeHIaIbHbBIM
OTKJIIOYAOIIUM TOKOM 10 30 MA.

Hns  omHokBapTtupHbiXx jaoMoBYJITc HomuHanmbHbIM JubdepeHIMaATBHBIM
OTKJIIOYAOIIUM TOKOM 110 30 MA peKOMEHIYETCS IPEAYCMAaTPUBATh ISl TPYIIOBBIX
JMHUNA, TUTAOMIMX IITENCEIbHbIE PO3ETKH BHYTPH J0Ma, BKJIIOYAs [OJBAJIbI,
BCTPOEHHBIE M MPUCTPOCHHBIE TApaXKHU, & TAKXKE B TPYNIOBBIX CETAX, MUTAIOIINX
BaHHbIE KOMHATBI, JyII€Bble U cayHbl. Jlis ycTaHaBIMBAEMbIX CHapyKH
IITETICENIbHBIX  po3eTOK ycTraHoBkaY/ITc HOMUHambHBIM U} epeHInaTbHBIM
OTKJIFOYAIOIIMM TOKOM 110 30 MA oOs3aTenbHa.

B 3pmanmsx Moryt mnpuMensaTbes Y30 Tuna «A», pearupyronme Kak Ha
MEpEMEHHbIC, TAK W Ha NYJbCUPYIOIIME TOKM NOBpPEKACHUN, uin «ACy,
pearupyronme ToJIbKO Ha IEPEMEHHbIE TOKH YTEUKH.

Kak Bugno u3 xonctpykuuu YT (ecnu pedb ujer HEe 0 KOMOMHUPOBAHHOM
YCTPONCTBE) B HEM OTCYTCTBYET 3aIllTa OT CBEPXTOKOB WM TMPHU JIOOOM CXeMe ero
NOJKIIOYEeHHs]  JIOJDKHA ~ OBITh  MpEeAyCMOTpeHa  oOs3aTelibHAas ~ yCTaHOBKa
aBTOMATHMYECKOI'0 BBIKJIFOUATEIIS, AJIs 3alUThI, Kak camon ceTd, Tak U1 Y [T oT TokoB
NepEerpy3Ku U KOPOTKOTO 3aMbIKAHUS.

Taxxke HeoOxonuma mepuoauyeckas mpoBepka padotocmocooHocTH Y T.
Crannmapramu [/, 8] ycTtaHoBieHO TpeOOBaHWE MO HAJUYHIO YCTPOMCTBA MPOBEPKU
paboTOCIOCOOHOCTH YAT (KHOTIKH). [TpoBepka paboToCTIOCOOHOCTH
ocymectBisiercss HaxarueM KHONKUA « TECT». IIpu ee Haxxatnus Y /T ucKkyccTBEHHO

CO3ACTCATOKYTCUKH, YTO JOJIDKHO IIPUBCCTU K OTKIIFOYCHHIO YI[T

YcrpoicTBa 3alIATHI OT AYTroBoro npooost uiam uckpenus (Y3 /111)

JlyroBoii mpoOOW WJIM HCKpPEHHUE — OAWH M3 aBaPUUHBIX IOXKAPOOMACHBIX
PEXKHUMOB B JJIEKTPOCETSIX.

B ornmume OT KOPOTKMX 3aMbIKaHUM, BO3HUKAIOIWIMK I[PU HCKPOBBIX U

AYTOBBIX pa3psaaax TOK, OrpaHN4IuBaACTCA COIIPOTHUBICHUCM HArpy3KH, HA KOTOpBIfI HE


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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pearupyroT aBTOMATHYECKUE BBIKIIOYATENIN, HO 32 CUET JJIMTEIbHOTO BPEMEHH €ro
POTEKAHHUSI, MOKET MPOUCXOJAUTH BOCIUIAMEHEHUE U30JISLIUH IPOBO/IA.

OnHoOWi M3 TJABHBIX MPUYMH HCKPEHHS SBIAETCS OOJIBIIOE MEPEXOJHOE
conporusieaue (bBIIC), B o0uxoae Ha3pIBaeMOE TAKKE «IIOXMM KOHTaKTOM». [Ipm
BIIC Ha mnepexone »HIEKTPUYECKOrO TOKAa C OAHOTO TNPOBOJHHMKA Ha JAPYrou
oOpa3yercsi mocienoBaTelbHAs WIM MapajuleJibHas dSJEKTpUUYecKas Iyra Mexay
IPOBOJIAMH WJIM KOHTAKTaMHU.

BIIC 49acto BO3HUKAaeT BCIEACTBUE JAEPEKTOB M  IOBPEKIACHUI,
POM3OLIEAIINX IPH dKCIUTyaTauu odopyaoBanus. Hanpumep:

- MOBPEXACHUS U30JISIUU Kalensl TBO3ASMU, IIYPYNaMH, 3aKUMaMU WU TIPU
MEXaHUYECKOM BO3JEHCTBUU JPYTMMU NPEIMETaMU;

- IOBPEXKICHUS U30JIALIMY KaOesiel rpbl3yHaMH U JOMAIIHUMU KUBOTHBIMU,;

- U37I0M Kabens (TIpoBojia) MPU M3ruOaxX WIH MPH MOCTOSTHHBIX MEXaHUYECKUX
BO3JICHCTBUSIX;

- CTapeHHE W3OJISIIUM, MOBPEXKICHHUS OT BO3JIEUCTBHS TEMIIEpATyphl, BIIary,
APYTUX pa3pylmaronux GakTopos;

- YXYJIIIEHHEe KOHTAKTa U3-3a OCJa0JIEeHUsl 3a)KUMOB, CTAPEHHUS M OKHUCIICHHUS
IIPOBOJIOB U T.I.

B noBpexnéHHON kKuiie BO3HHUKAeT Maliblii 3a30p, MpoOuBaemblii pabodum
HaNpsKEHUEM, TIO3TOMY TOK 10 TaKOMY KaOemto MpooiiKaeT MpoTeKaTh, U OCTaéTcs
OJIM30K K HOMUHAJIbHOMY 3HAUEHUIO, a 3HAYUT, aBTOMATUUYECKUN BBIKJIIOYATENb Ha

HEro HE pearupyer.

&) @) @

OcnabneHtbin MexaHuyeckoe MNepenasnenHbid HenonHoueHHbii

KOMTaKT nospexaexHune rxabeno KOHTaKT
rkabenna

5 &

Bedexr NospexaeHue Mexanuueckoe MNospexaeHue CKpyTKa meap u
xabena rpbi3yHamm nospexaexnune unu crapexne ANOMUHKA
HU30NAUMKM M30NAUMK
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Pucynok 6. Bo3aMoxHbIe TPUUMUHBI HCKPEHUS B JIEKTPOIIPOBOIKE

B 3a3ope BO3HMKaeT NyroBOM paspsii, CONPOBOXKIAIONIUNCA WHTEHCUBHBIM
BBIJICJICHUEM TEIUIa, YTO MPUBOAUT K JaJbHEUIIEMY pa3pylICHUIO U30ISIUN KaOens
Y €r0 BO3TOPaHUIO.

[Ipyu  OonbIIOM  MEPEXOJHOM  CONPOTUBICHUM  BO3HHMKAET  IIPOLIECC
IMUKINYECKOro O00pa3oBaHMsI U TalleHHWs JJIEKTPUYECKOM JyrH, TPOUCXOIUT
3HAYUTEIIBHOE W JUIMTEIbHOE BBIJCIICHUE TEIJIOBOW HHEPruu. BoO3HUKAIOT
JUTMTETILHBIE W YCTOMYHMBBIC TEIJIOBBIE PEXKUMBI PAaOOTHI AIEKTPUUECKUX IICTICH,
BCJICICTBME YEro MPOUCXOAUT pa3pylIeHHE H3OJSIUU U 3allUTHBIX O0O0JIOYEK, a
TaKXe MOCIIETYIOIIEEe BO3TOPAHHUE.

[Io MexaHW3My BO3HUKHOBEHHMS, Pa3IUYarOT ITOCIEAOBATEIbHBIA TYTrOBOU

po0oil, mapasuienbHbIi 1YroBoi MpoOoi U AyroBoi MpoOoil Ha 3eMIIIO.

L (nuHunA)
HATPY3KA
N (He#ATpanb) i
i
PE (zazemneHue) :

Pucynok 7. MexaHu3M BO3HUKHOBEHHUS JTYTOBBIX MPOOOEB

[Ton mocnenoBaTenbHBIM JYrOBBIM TPOOOEM TOHMMAETCS JJIEKTPUUYECKH
po0oil M30IUMK (MM BO3AYUIHOTO MPOMEKYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky uenw, 3amumaemon Y3II. TlocnenoBatenbHblit AyroBoil mpo0Ooit
BO3HMKAET, MPEKIE BCEro, B pE3ylbTaTe IOBPEKICHHUS IPOBOAA WIM NOTEPU
KOHTaKTa B IIOCJIEIOBATEIbHOCTH C HArpy3koi. B 3Tux ciydasx, BelMYMHA TOKa
MEHbIIIE, YeM pabo4yuil TOK, U aBTOMATHYECKUE BBIKJIIOYATENN WU BBIKIIOYATEIH
Qg epeHInaTbHOr0 TOKa HE CIIOCOOHBI OMpPENeTUTh HEUCIIPABHOCTh U OTKIIIOUUTH

3alIUIIacMyTO I CIIb.
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[TapannensHblid 1yroBoi nmpoOoi - 370 mpoOoil, IpU KOTOPOM TOK MPOTEKAET
MEXIYy AaKTUBHBIMM MPOBOJHHUKAMH, TNapajuleibHO Iienu Harpy3ku. [Ipoboit
COMPOBOKJIAETCS TOSBIICHUEM D3JIEKTPUUYECKON TYTH, CIIOCOOCTBYIONIEH 3aMbIKAHUIO
NPOBOJHUKOB. BenmnumHa Toka mpu mapaieTbHOM MPOoO0€ OMpPENemseTcs MOJTHBIM
COINPOTHUBIICHUEM LIeNU. B 3aBUCHUMOCTH OT TOro, KAKOM HOMHUHAJIBHBIA TOK MUMEET
ABTOMATHYECKUN BBIKIIOYATENIb, MPOUCXOAUT (WM HE MPOUCXOJUT) OTKIIOYEHUE
nenu. Ilpu  3arpyOneHHoilycTaBke TOKa cpabaTblBaHHs  aBTOMATHYECKOTO
BBIKJIFOUATEINS] OTKIIFOYEHHUE LEMH MPOUCXOIUT C 3aAEPKKOM.

JlyroBotii npo6oii Ha 3eMJTt0 — 3TO TPOOOH, TTPU KOTOPOM TOK IIPOTEKAET MEKY
AKTUBHBIM MPOBOJHUKOM U 3eMJIEH B pe3ysbTaTe 3aMbIKaHUsl (Pa3HOr0 MPOBOJIHUKA
Ha 3EMJII0 WJIM HA BJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3€MJICH.

VYerpoiicTBo 3amuthl o1 ayroBoro npobos (Y3II1) — HOBBIN Kjacc anmapaToB
3al0UTHl DJIEKTPUYECKOW CETH, NMPEAHA3HAYCHHBbIM, B OTJIWYUE OT JPYTUX BHUJIOB
ANEKTPUYECKUX 3alIUT, UCKIFOUHUTEIBHO Uil MPEAYNPEKACHUS U MPEIOTBPALLICHUS
M0KapoB, BO3HUKAIOIINX U3-3a IyTOBOTO TPo00s (MCKpEHUs).

HekoropbiMu pa3zpaboTyuKaMH JTHX H3JACTUN MPUMEHSETCS TaKXKe TEPMUH

«YCTPOMCTBO 3alIUTHI OT UCkpeHus» (Y3Uc).
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Pucynok 8. IIpumepst yCTpONCTB 3alIMTHI OT TyTOBOTO IPOOOS pa3IMYHbIX
IIPOU3BOJUTENEH

VY311 HOCUT UCKIIOYUTENBHO MPOTUBOIIOKAPHOE HA3HAYEHUE.

OcHoBHoM  3amaueit  Y3JIII  saBisiercss  CBOEBPEMEHHO  PacIO3HATh
BO3HMKHOBEHHE IIOKApOOMACHOTO MCKPEHHs W  OTKIIOYUTh  3aIHIIAEMYIO
ANEKTPUUYECKYIO LIETb.

V3AIl ckoHCTpyupoBaHO Tak, 4YTOOBI OMNPEACIUTHh MOSBIECHUE JIyTrOBOIO
(MCKpoOBOro) paspsiia W IpepBaTh KOHTYp €UIE Mepe] TEeM, KaK SHEpPIrus B MECTe
HEUCIIPABHOCTH JIOCTUTHET 3HAYEHU M, BENYIIUX K BOSHUKHOBEHUIO MOXKapa.

VY3II obecieunBaeT aBTOMATHYECKYIO JUAarHOCTUKY KOHTPOJIUPYEMOM
AJIEKTPUYECKONW LEeNH W NpU BO3HUKHOBEHUM HCKPEHUS OTKIIOYaeT €€ OT oOuen
MATAIOIIEN CETH.

Takum 00pa3om, Lenb NPUMEHEHUs ITHX YCTPOICTB — 3TO MpenynpexacHHue
N0’KAPOB, BO3HHMKAIOIIMX B MOMEUIECHUSAX, 3JAaHUAX U COOPYKEHUSAX IO NPUYHHE
HEUCTPAaBHOCTH 3JIEKTPOOOOPYIOBaHUS, MPOSBIAIOIICHCS B BUAE AYroBOro mpoodos
(uckpeHus).

bonpmmacTBo  Y3/III  HMCMONB3YIOT CXOXKHE MPUHIUIBI  OOHApYKEHUS
[I0’KapOOIIACHOIO0 HCKPEHMsSI B CETU. YCTPOWCTBO AHAJIU3UPYET COBOKYITHOCTH
[IapaMeTpOB TOKAa WM HAIPSIKEHHS] CETH, XAPAKTEPHBIX ISl WCKPEHUS: BEIUYUHY,
(dopMmy, MONAPHOCTD, MPOJOJIKUTENBHOCTD U TEMIT CJIEOBAHUS CKAYKOB. JTH CKaYKU
U JaioT uHPopMalnoo, o0padaTbiBaeMyt0 MoJyjleM 0OpaOOTKU CUTHAJIOB B COCTaBe
VY3/I1. BennunHa Mmony4yeHHOrO CUTHaJa CPABHUBAETCS C 33/IaHHBIM 3HAYEHUEM U
IOPU KaXXJIOM HPEBBIIIEHUN 3TOr0 3HAYEHUS IOJAETCS UMITYJIBC PErMCTPUPYEMBIN

HAKOIIUTCIICM. HpI/I AOCTHKCHUHU B HAKOIIMTCJIC YCTAHOBJICHHOI'O 4HCJIa UMITYJIbCOB
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3aIaHHOTO YpPOBHS MNOAPAN (OPMHUPYETCS CUTHAJ, OTKIIIOYAIOIIMKA 3alUIIAaeMYIO
JIMHUIO.

Baxnon xapakrepuctukon Y3/III, sABiseTcs mNOMEXO3aIIUIIEHHOCTH, T.€.
OTCYTCTBHE HEXENATEeNbHbIX (JIOKHBIX) cpabaThiBAaHUN TpU BKIIOYEHUU B
3aIMIIAEMYIO LEMb Pa3IuYHbIX 3JIEKTPONPUOOPOB, HAPUMED, MbLIECOCca, HCTOYHUKA
MATaHUSI C DJJIEKTPOHHOM KOMMYTAIMEH, JBHUrareiis KOHJIEHCATOPHOIO IIycKa,
AJIEKTPOHHBIX PETYJSITOPOB (TUPUCTOPHOTO THIA) CUJIBI CBETA, (IYOPECIECHTHBIX U
rajOr€HOBBIX JIaMII, a TaKKe€ «HOPMAJIbHO HMCKPAIIHMX)» PYUYHBIX 3JIEKTPOOBITOBBIX
MHCTPYMEHTOB C JBUTaTEIMU KOJUIEKTOPHOTO TUIIA UCKPEHUE B KOTOPBIX SIBISETCS
JOMYCTUMBIM, HAIIPUMEDP APEb.

CTouT OTMETHUTh, YTO OTJEJbHBIE 3JIEKTPUUYECKHE YCTPOMCTBA CAMHU MOTYT
TEHEPUPOBAaTh BBICOKOYACTOTHBIE M CPEIHEYACTOTHBIE IMOMEXH, KOTOphIE OyAyT
pacnio3HaBatbesi  Y3/III kak wucTouyHMK wuCKpenus. Hampumep, TUPHUCTOpPHBIE
peryasTopel ¢ (a3oBbIM yIpaBieHHEM 0€3 MOMEXOMOJAABIAIONINX (UIBTPOB;
pa3JIMuHbIe YCTPOWCTBA, T€HEPUPYIOIINE BHICOKOUYACTOTHBIC MTOMEXHU MOBBIIIEHHOTO
YPOBHSI, CYIIECTBEHHO MPEBBIIIAIONINE HOPMBI Ha momexo3amuccuro.llpu Hammuuun
MEPEUYUCIICHHBIX YCTPOMCTB, MNPUXOAUTCS JUOO OTKa3bIBaThCA OT MPUMEHEHHUS
VY311, yBenuunBass pucku BO3TOpaHUN OT WCKpeHwus, b0 orkmodars Y3/l Ha
BpEeMsI UCIIOJIb30BaHUS YCTPOUCTB, SIBISIOMIMXCSI T€HEpATOPaMU BHICOKOYACTOTHBIX U
CPEIHEYACTOTHBIX MTOMEX.

OcHoBHbIMU XapakTepucTukamu Y 3111 sBnstorcs:

- HOMHUHAJIbHBIM TOK - MakCUMalbHbIM TOK mpu kKotopoM Y3/II crnocobGHO
JUIMTETLHO paboTaTth, HE Tepsis CBOO paboTOCOCOOHOCTh. B ocHOBHOM
BBITTYCKAIOTCA B TISATU MOAU(DUKAIIUIX, B 3aBUCUMOCTH OT HOMHUHAJILHOTO TOKa: 16,
25, 32,40, 63A;

- HOMMHAJIBHOE HAIpsDKEHHE — HanpshkeHue cetu npu kortopom Y3/
CIOCOOHO JTUTENBHO pad0TaTh, HE TEPSSI CBOIO PabOTOCTIOCOOHOCTE;

- YCJOBHBIM TOK KOPOTKOIO 3aMBIKaHHMS - TOK KOTOPBIA KPAaTKOBPEMEHHO
MoxkeT BoiiepxkaTh Y3JIII 1m0 MoMeHTa mMmoka He cpaboTaeTr aBTOMATHUYECKUIM

BBIKJIFOYATCIIb, YCTaHOBJ'IeHHBIf/i JI 3allIUThI OCIIKM OT KOPOTKOI'O 3aMBbIKaHU:.
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1 — u3roToBUTENH; 2 — MOJICIb; 3 — HOMHHAIBHOE HANPSDKEHUE; 4 — 9acToTa; 5 — HOMUHATBHBIN
TOK; 6 — YCIIOBHBII TOK KOPOTKOT'O 3aMBIKAHUS; 7 — CXeMa MOJKII0YEHHU; 8 — CXeMa UHINKALIMU
COCTOSIHUS TpudOpa

Pucynox 9. Ilpumep mapxupoBku Y3111

Bo16op Y3/I1 npousBoaUTCS MO CAEAYIONIUM KPUTEPUSIM:

- 10 HOMUHAJIbHOMY HanpsibkeHuto. HomunansHoe Hanpsikenue Y 3 /111 nomkHo
OBITH OOJIBIIE JINOO PABHO HOMUHAIBHOMY HANPSKEHUIO 3aIMIIAEMON UM 1IeNH;

- 0 HOMHMHaJIbHOMY TOKy. Y3JIII He 3amuinaer 3JeKTPUYECKYH0 CETh OT
NEpPErpy3Ku U TOKOB KOpOTKOro 3ambikanus.Ilostomynepen Y3/III momken croATsh
ABTOMAaTUYECKUH BBIKJIIOYATENb WJIM JAPYrod ammapar ¢ (QyHKUMEH 3auiuThl OT
CBEPXTOKA M0 TOKY KOTOPOr0 HEOOX0IUMO BhIOUpaTh HOMUHANIBbHBIN TOK Y 3/II1. [Tpu
3TOM HOMHHaJIbHBINA TOK Y3/II momxeH ObITh OOibIIE MO0 paBEH HOMUHAIBHOMY
TOKY YCTAaHOBJIEHHOT'O 10 HEro amnapara 3aliuThl (AaBTOMAaTUYECKOIO BBIKIHOYATENS
WIH Ipyroro anmnapara ¢ GyHKIHUEH 3alIUThl OT CBEPXTOKA).

Taxoke ipu Beioope Y3/II1 cieqyer oOpatuth BHUMaHUE Ha HATHMYUE (PYHKITUU
OPOBEPKU pabOTOCIIOCOOHOCTH yCTpoMcTBa. HekoTopble MpOM3BOAMTENNOCHALIAIOT
Y311 kHONKOW POBEPKHU, OTAEIBHBIE MPOU3BOAUTENIN B KOMIUIEKTE C YCTPOWCTBOM
IOCTABJISIFOT CPEACTBO KOHTPOJII B BHIAE ABTOHOMHOW BWIKH, ITO3BOJISIIOLIEH
UMUTUPOBATh MCKPOBBIE pa3psiibl, U TaKUM OOpa30M OCYIIECTBIATh KOHTPOJIb
(YHKIIMOHUPOBAHUS W3JENHS U OMNpEJCNIEHUE 30HbI €ro JACMCTBUS, YTO SBISETCS

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKUX aIlIIapaTOB.
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Pucynok 10.I1pumep Y31 B kOMIIJIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(G yHKIMOHUPOBAHUS

VceranoBkaVY3/IIB rpynmoBbIX CETAX NUTAHUA CHUCTEM IPOTUBOIOKAPHOMN
3al0UTBl U B JJIEKTPOYCTAHOBKAX MEIMIMHCKOrO HA3HAYECHUS, MOAAECPKUBAOLINX
KHU3HEJEATEIbHOCTh OONBHBIX, HE JIOMYCKAETCS.

V3II sBnsgercs enie OAHUM BUAOM 3aIMTHI 3JEKTpUYECKUX 1emne. OHo He
3aMeHseT CcOoOOW Jpyrue ammapaThl 3aluThl U HE OTMEHSIET HEO0OXOIMMOCTH
IIPUMEHEHHUS B DJIEKTPUUYECKUX LEISIX aBTOMAaTUUYECKUX BBIKIIFOYATEIIEH U YCTPOMCTB
3alUTHOTO OTKII0YEHUs AU (HEepEeHIINATBHOTO TOKA.

V3AII pexkoMeHayeTcs YCTaHABIMBATh B OTHAEIbHBIX TPYIIIOBBIX JIMHUSAX
MATAHUS OCBEIICHMS W IITENCEIbHBIX PO3ETOK MOCJE APYIUX AamllapaToB 3alllUThI
(AB, YIT).

VYceranoBka Y3/II1 3anpemaercs B IMHUSAX CUCTEM MTPOTUBOIIOKAPHOW 3aILUTHI,
a TAKXXE DJIEKTPONPUEMHUKOB, OTKIIFOUEHUE KOTOPBIX MOXKET IMPUBECTU K OIMACHBIM
IIOCJIEACTBUSAM: CO3JIaHUIO HEIOCPEACTBEHHOM yIPO3bl JUIS  JKU3HU  JIFOJEH,

BO3HUKHOBCHHIO B3PBLIBOB, IIOKAPOB U T..

YcrpoiicTBa 32U ThI 0T nepeHanpsxenus cetu (Y3II)

[Tepenaabl HANPS)KEHUS B 3JIEKTPUYECKON CETH ABJISIOTCS OJHOM M3 OCHOBHBIX
IPUYMH BBIXOJA M3 CTPOS DJIEKTPUUECKUX MPUOOPOB, B OTAEIBHBIX CIydasx
MpUBOASIIUX K Tokapy. OCOOEHHO OCTPO BOIMPOC 3AIIHUTHI AJIEKTPOIMPUOOPOB OT
MEepPENaJoB HAMNPSKEHUs] CTOUT B JKWIBIX MHOTOKBAPTUPHBIX JIOMax CTapou
MOCTPOMKH, A TaK K€ YACTHBIX JKWIBIX JOMaxX MOAKIIYEHHBIX K CTapbIM JIMHUSIM

3JeKTponepeaay.
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YCTpOUCTBO 3alIUTHl OT MMEPEHANPSDKEHUS WIM PENle HANpsKEHUS — JTO
anmapar  3allMTbl, OCYILUECTBIAIOIIMN  HEIPEPBIBHBIML  KOHTPOJb  BEIMYHUHBI
HaIpsDKEHUS] TMUTAIOIIEd CETH C LENbl0 OOECHeYeHHs] OTKIIOYEHUS HAarpy3Kud B

ClIy4ac BbIXO/Jdad 3HAYCHUA HAIIPSAKCHUA 3da YCTAHOBJICHHBIC ITPHUACIIBI.
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Pucynok 11. [Ipumepsl yCTpOICTB 3aIIUTHI OT NEPEHANPSIKEHUS Pa3INYHBIX
IIPOU3BOAUTEIICH
Ha3znauenne VY3II 3akimrouaercds B 3allMTe 3JIEKTPOOOOPYAOBAHUS  OT

1epenagoB HANPSKEHUS CETH KOTOPbIE MOT'YT BOSHUKHYTH B CIEIACTBUE Pa3IMYHBIX
(akTOpOB TaKUX KaKOOPBIB HYJIA, epekoc a3 u T.1.

Kak mpasunio, Y3II cocToUT u3 ABYX OCHOBHBIX OJIOKOB: U3MEPHUTEIHHOTO U
UCITOJIHUTENBHOTO.

[Ipu nomaue Ha YII HanpsokeHHsT U3MEPUTENbHBIA OJOK ONPENENseT ero
BeIUYMHY. EciM M3MepeHHOe 3HAaueHUE HANpPsDKEHMS JIEKTPOCETH HE BBIXOIUT 3a
YCTaHOBJICHHBIA B HACTPOWKaxX AMANAa30H 3HAYEHUN H3MEPUTENIbHBbIA OJIOK MOAAeT
CUTHAJI HA WCIIOJIHUTENbHBIN OJIOK (pelie) KOTOpPhIA 3aMbIKaeT CHJIOBOW KOHTAaKT,
BKJIFOYAsl TEM CaMbIM Harpy3Ky B CE€Tb.

Takum o6pazom, YIII ocymiecTBisieT HEMPEPHIBHBIN KOHTPOIb HAMPSKEHHS
AJIEKTPOCETU.B Cilyyae CHM)KEHHs HAIPSKEHUS HMXKE YCTAHOBIIEHHOI'O IOpOra WX
MOBBIIICHUS BBILIE YCTAaHOBJIEHHOTO B HACTPOMKAX IMOpOra M3MEPHUTENIbHBIA OJIOK
MTHOBEHHO TMIOJAa€T CHUTHAJl HA WCIOJHUTENIbHBI MeXaHu3M (pese) KOTOpbIH
OTKJIIOYAET DJJIEKTPOYCTAHOBKY OT ceTh. [locime BOCCTAHOBIEHUS 3HA4YCHHUS
HamnpsDKEHUsT 10  JONYCTUMOTO  3HAYEHHUs, M3MEpUTENbHbIM  OJOK  uepe3
YCTAHOBJICHHYIO B HACTpOMKax BBIAEPKKY BpPEMEHM IIOJAET CUTHAI Ha
WCIIOJTHUTEIBHBIA MEXaHU3M, KOTOPBIM BHOBb BKIIFOYAET HAIPY3KYy.

CylI1ecTBYIOT CIIEAYIOLIUE TUIIBI PEJIE HATPSKEHUN:

-110 TUITY AJEKTPOCeTU: ogHOha3HbIe U Tpex(a3Hbie;
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-110 crnoco0y YCTaHOBKH: CTallMOHApHbIE U nepeHocHble. Ilpu ycranoBke Y311
BO BBOJHOM JJIEKTPOILUTKE OOECHeuMBaeTcs 3aluTa BCEW AJIEKTPOCETH U BCEX
AIEKTPONPUOOPOB, MOAKIIOUEHHBIX K Hell. [lepenocubie Y3II mpumensitorces, koraa
€ro YCTaHOBKa B IIUTKE 3aTpyJHEHa WM HEOOXOAMMO OOECHeunuTh OcoObIe
HACTPOMKH IO HAIMPSHKEHUIO CETH JJI1 KOHKPETHOIO 3J1EKTPOOOOPY10BAHHUS.

B Hacrosmee Bpems CyIIECTBYIOT YCTPOMCTBA 3aIUTHI OT NIEPEHAIIPSKEHUS C
KOMOWHHPOBAHHOM 3alMTOM, TaK Ha3bIBAEMbIC BOJbT-aMIIEPHBIE pElie, KOTOpbIE
KOHTPOJIMPYIOT KPOME HAIIPSKEHUs CETH, €€ U TOK B CETH, 3aIlUIIAs TEM CaMbIM
CeTh, KaK OT IMEPENajgoB HAIPSKEHUS, TaK U OT MEPErpy3KH, T.€. JOINOJIHHUTEIBHO
BBINIOJIHSAET (DYHKIMIO OTPAaHUYUTEN ST MOIIHOCTH.

HeoOxoaumo 3HaTh, 4TO BOJIbT-aMIIEPHOE peJie He 00eCTIeYnBaeT 3allUTy CETH
OT KOpPOTKOIO 3aMblKaHUSi W HE MOXKET 3aMEHHUTh CO0O0il aBTOMAaTHYECKUU

BBIKJTIOYATCIIb.

Baxunon xapakrepuctukon Y 311 sBisieTcs HOMUHAIBHBINA TOK.

HoMmuHanbHBIM TOK — 3TO TOK, KoTopbld Y3II crocoOHO mpomyckarh uepes
cedsi B TEYEHHE JUIMTEIIBHOIO BPEMEHUM COXpaHss TMpU 3TOM  CBOIKO
pabotocrocooHocTh. CTaHAAPTHRIMH, Haubosee paclpoCTPaHEHHBIMU 3HAYCHHUSIMHU
HomuHanbHOro Toka Y3II apastorces: 10; 16; 25; 32; 40; 50; 63 A.

Homunansnsiii Tok Y311 onpenensercsas no cyMMapHOMY TOKY Harpy3ku WIH
MOLIHOCTHU BCEX MEKTPONPHUOOPOB, MOAKIIOYAEMbIX B 3aILUIIAEMYIO CETh.

[TonyuuB paccuuMTaHHOE 3Ha4YeHUE Toka, BbiOMpaemM VY3II ¢ Ommxailum
OOJIBIINM CTaHIAPTHBIM 3HAYCHUEM HOMHHAIILHOTO TOKA.

Heo6xonumo yuuthiBaTh, uTo Y3II He 3amuinaer 3JeKTpPOCceTh OT TOKOB
Meperpy3kl M TOKAa KOPOTKOTO 3aMblKaHMsl, modTomy camo Y3Il momkHO OBITH
3alIMIIEHO OT HUX YCTAHOBIIEHHBIM IIOCJIEAOBAaTEIbHO C HHUM aBTOMATHYECKHUM
BbIKITItOUaTeneM. [loatomy HomuHanbHbIA TOK Y 3IIHE00X0qUMO MPUHUMATE UCXOS
U3 HOMUHAJIBHOIO TOKa aBTOMATUYECKOrO BBIKIOUaTeNs. [Ipu 3TOM HOMHUHAIIbHBIN
ToK Y311 nomxeH ObITH OOJIbIIE MU PABEH HOMUHAIIBHOMY TOKY YCTaHOBJIEHHOT'O 10
HEro aBTOMaTUYECKOI'O BBIKJIFOYATEIIS.

V3II MOryT UMETh HECKOJIBKO HACTPOEK:

- yctaHoBKa mnopora cpaOarbiBanusi Y3II mo MakcUMallbHOMY 3HAYEHUIO

HaIpsAKCHUA (Umax) - YCTaHaBJIMBACT MAKCHUMAJIIbBHO JOIIYCTHMOC 3HAYCHHC
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HANpsDKEHUST DJIEKTPOCETH, TMPEBBINIEHUE KOTOPOr0 TMPUBEAET K OTKIKOYCHUIO
Harpy3Ku;

- ycTraHoBka mnopora cpabOateiBaHus Y3l mo MHUHUMaIbHOMY 3HAYEHUIO
HanpspkeHus: (Umin) -  ycTaHaBIMBaeT MHUHHUMAJIBHO JIONMYCTUMOE 3HAYCHHE
HaMnpsDKEHUST DJIEKTPOCETH, CHWKCHUE HANpPSOKEHWS HUKE JIAHHOTO 3HAYCHUS
MPUBEAET K OTKIIFOYEHUIO HATPY3KH;

- YCTaHOBKa BPEMEHHU 3aJEP>KKU BKIIOUEHHS — BpeMs, depe3 koropoe Y3II,
MOCJI€ OTKJIFOYEHUSI HATPY3KH, IOBTOPHO €€ BKJIIOYUT IIPU BOCCTAHOBIICHUU 3HAYCHUS
HAIIPSPKEHHUSI CETM B YCTAHOBJIEHHBIX Mpenenax. Bpems 3aiepKKu BKIIOYCHHUS

AIEKTPONPUOOPOB BHIOMPAETCA B COOTBETCTBUM C PYKOBOJICTBOM IO SKCIUTyaTaIlu.

Hazmsrop S oummmn® oo

BKJIIO9eHHA 4 4 5 5 IDOOKIIOIeHHAA
: 2208 . maTarm pere.
HATPY3KH.
Ty (el G S
Brixmiogarens koHTpOIA - 7 KBT 0“0!8‘!5 N

MAKCHMAJIBHOI'O HAIIPpAXKEeHHAA.

Tpexpaspanmsrit

Brixmouarens xorTpona HHIAKATOP.

MHHHAMAJBHOI'O HAIIPAXKEeHHA.

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

Perynarop sagepmin

BpeMeHH aBTOMATHYeCKOro 6 230
BRJIIOYEHHA II0C/Ie AaBAPHH. 220

Peryna'rop MAKCHMAaJIBHOIO
HaOopAXKeHHA OTKJIIYeHHA.

Peryaarop MmuaEMaIsHOTO
HaOpPAKeHHA OTKIIIOYCHHAA.

Krevyer mogrmogenna
HarpysKu

Pucynok 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3aLIUThI OT MEepeHaIpsixKeHus (pesue
HaIPSKEHMS)

KonnyecTBo 1 criocoObl HACTPOHKH MOTYT OBITh Pa3IMUYHBI IJIsl Pa3HBIX THIIOB
V3II. OG6wuno, HacTporika Y3II ocymecTBisercs C TOMOIIBI TMMOBOPOTHBIX

PETrYIUPOBOYHBIX PYUEK.

CpaBHCHHE ammapaToOB 3allUThl SJCKTPHUECKOH CETH 110 OTKIIOYaroIeH
CIIOCOOHOCTH
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Paccmotrpum pasnuily B paboTe M BO3MOXKHOCTSIX OTKJIIOUCHUSI Pa3IMUHBIX
anmapaToB 3allUThl JJIEKTPUYECKHX Lieneil. B HacTosmiee BpeMs, €CTb MHOIO
KOMOMHUPOBAHHBIX YCTPOWCTB 3AILUTHI AJIEKTPUUECKUX CETEH, T.€. COBMELIAIOLIUX B
ce0e HECKOJIbKO 3aIUTHBIX (YHKIUH. 3/1€Ch MBI PAaCCMOTPUM HE KOMOMHUPOBAHHbIE
anmnapatbl 3a1UThI, BHIOJHSIONINE TOJBKO OJHY (QYHKIIHIO.

[IprynHaMu 1OXKApOB OT 3BJIEKTPOYCTAHOBOK MOTYT SBJATHCS: KOPOTKOE
3aMbIKaHWE, Teperpy3ka, TOKH yT€UKH, JYroBble Mpodou  (MCKpPEHHE),
IIEpEHAIPSKECHUE.

Jns  3amuThl  DJIEKTPUYECKUX CETEW, B HACTOALIEE BpEMs, SBISIOTCS
oOsi3atenbHbIMU K TipuMeHeHnto AB u Y/IT. OTtu annapaTsl 3apeKoMeHI0BAIN CeOs
KaKk HaJexHble U dSPQPEKTUBHbIE CPEIACTBA MPEIOTBPALICHUS IMOXapoB OT
AIEKTPOYCTAHOBOK.

AB 3ammiaer >3JeKTPUYECKYH0 CETh OT TOKOB KOPOTKOTO 3aMbIKaHUS U
NEPErPY30K IIEKTPUUECKOM CETH.

VAT 3amumaer -dIEKTPUYECKYK) CEeTh OT TIOXKApOB B  PE3yJIbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

Crenyer OTMETUTh, YTO B HACTOSIIEE BPEMsI 3aIIATY OT MHOTMX HETaTHUBHBIX
(akTOpOB, BBI3BIBAIONINX BO3TOpPAHME B JJIEKTPUYECKUX CETSAX, BMECTE C
npumenenneM AB u YT, oTyacTu pemaroT OpraHu3allMOHHBIMA MEPONPUSITUSIMU,
IIPOU3BOIUMBIMM Ha JTAIle IPOCKTUPOBAHMS AIEKTPUYECKUX CETEH, IIPU UX MOHTAXKE
U IpU 3KcIutyaTanuu. Vcrnonb3yloTest Takue Mepbl, Kak 3a3eMJIeHUE, YKIIaaKka Kabems
B KOpoOa, YBEIMYEHUE pACCTOSHUS MEXAY NPOBOJHUKAMH, IPUMEHEHHUE
CHELMATIBHBIX COEIMHUTENbHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK M Ap.) u T.4. s
3aIUTBl OT MEPETPY30K MPOU3BOIAT MPABUIIBHBIN PacyeT SJEKTPUYECKUX CETEU U
Harpy3KH.

Opnnako AB u YIT u3zHayanbHO He ObLIM MpeIHa3HAYCHBI VISl pacrio3HaBaHUs
VCKPEHUS U OTKJIFOYEHUS LIENHU B CIIy4yae €ro nosBiieHus. Vckpenue He pacrno3Haercs
AB wmn YT, N0oCKONbKY MpU UCKPEHUU HE MPOUCXOAUT HU YBEIUYEHUE CPEIHETO
3HAQ4YEHMS TOKA B IIENU, HU €ro yTeuKa Ha 3€MJIIO.

IIpy mocinenoBaTeNIbHOM HMCKPEHMHM IIOJIHOE CONPOTHMBIIEHUE  «ILIOXOI'0O
KOHTaKTa» YMEHBIIIAET TOK Harpy3Ku U JEPKUT 3TOT TOK HUKE NOPOra OTKIIFOUEHUS
AB. CoOTBETCTBEHHO, 3TH CPEJCTBA 3AIUTHI OT HEraTHUBHOI'O JIEMCTBHSI BBICOKOI'O
3Hau€HUs TOKa He cpalarbiBaoT. [Ipu mapaienbHOM UCKPEHHUH Mexay (a3zol u

HCﬁTpaHBHBIM IMpOBOJAOM TOK OIrpaHWYCH IIOJIHBIM COIPOTHUBIICHUCM MNLCIIM U
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cpabarbiBanne AB u YT 3aBUCHUT OT CTENEHH UCKPEHUS, OJTHAKO B MOJHOW Mepe He
rapaHTHPYETCS.

COOTBETCTBEHHO, PELICHUE 3a/1a4l PaClIO3HABaHUSI UCKPEHHSI U 00eCTICUEeHHUS
3alUThl OT TOXAapOB, BBI3BAHHBIX HCKPEHUEM, JOJKHO OOECIeuMBATHCS HOBBIM

TUIIOM YCTPOMNCTB, (DYHKIIMOHATLHO U TEXHUYECKU OPUEHTUPOBAHHBIMU Ha TaKYIO

3agauy. Takum yctporictBom siBisiercst Y 311

y3J_IH 3aUIIACT JBJICKTPHUUCCKYIK0 CCTh OT IIOKAPOOIIACHOI'O0 IIPOABJICHHA

JyTOBOT'0 MP000st (MCKPEHHUS).

Eme oguum daxropowm,

AJEKTPOYCTaHOBOK,

KOTOPbI MOXET TMPUBECTHU K TOXKapy OT

SIBISIFOTCSA  KOJICOAHUS HaIps?KCHUSA 3JI€KTpPI‘IeCKOI>'I CCTHU.

HqueM, OIIaCHOCTb MOJKCT HCCTH KaK INTOBBINICHHOC HAIIPAXKCHHUC, TAK U IIOHMKCHHUC

HaITPs>KCHMA.

AB, YT, Y311 He 3amuImaT JIEKTPUIECKYIO CETh OT OMACHBIX KoJeOaHmi

HaNpsDKeHUs ceT. DTy 3a/1auy BoinonHseT Y311

V311 3amumniaer 3JeKTPUYECKYI0 CEThb OT KOJeOaHWl HanpsHKEHHs, KOTOpBIE

MOTYT MPUBECTH K BBIXOAY U3 CTPOS AJIEKTPOIPUOOPOB M X BO3TOPAHHUIO.

(I)yHKIII/IOHaJIbeIe BO3MOKHOCTH anmapatToB 3alIUTbI J3JEKTPHYECCKHX

CceTe.

Tabmuna 6

CDYHKHI/IOHEUILHBIG BO3MOXHOCTH aIlllapaTOB 3alIUTHI JICKTPHUYICCKHUX ceTen

Anmnapar 3aluThl
YcerpoiicTBO Y eTDONCTEO
ABapuiiHbIi . | YcTpoiicTBO 3aIMTHI | 3aIMHMTHI OT p
P— ABTOMATHYECKHII 3aIUTHI OT
P auddepeHuaIbHOTO JYyTrOBOIr0
BBIKJII0YaTeJab (AB) NnepeHanpsKeHus
Toka (YT) npoodos (v3II)
(¥Y34I1)
He
KopoTtkoe OobecneunBaer He obecneunBaet He obecnieunBaet
3aMBIKaHHIE 3AIUT 3aIUT obecnesmBasT 3aIIUT
y y 3aIUTy Y
He
Oo0ecnieunBaer He oGecrieunBaer He obOecmieunBaer
[Teperpyska S SamT o0ecreynuBaeT samT
y y 3aIUTy y
He
He oGecmieunBaer O0ecnieunBaer He obOecmieunBaer
VTeuka Toka samT N o0ecrieynBaeT samT
y mury 3aIUTy Y
JlyroBoi
poGoit He o0GecrieynBaer He o0OecnieunBaer ObGecneuuBae | He oOecneunBaer
3aIUT 3aIUT T 3aI0UT 3aIUAT
[I0CJIEOBATEIBH Ty Ty Ty Ly
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Anmnapar 3a1mThl
Yerpoiicrso YcrpoiicTBo
ABapHiHbIH . | YcrpoiicTBO 3aIIUTHI |  3aIIUTHI OT P
P— ABTOMaTH4YeCKUI 3alUTHI OT
p Au(pepeHHaIBLHOIO0 AyroBoOro
BbIKJIIOYaTEb (AB) Toka (YT) npoGos nepeHanpsKeHus
y3l
(Y3 31D
BIN
He B nmomHoOM Mepe
obecrieynBaecT
OBOM 3alIUTYy.
Hyr Soii M Hl %/ He oGecneunBaet ObecneunBae | He oOecneunBaer
mpodort 0XKeT cpaboTaTth samTy S— sammTy
napauienbHbINA CJIMIIIKOM TTO3THO
(pu orpaHUYEHHOM
toke K3)
He B nozmoii mepe He B nonHO#M Mepe
o0ecrieynBaeT oGeCeIBACT
OBOM 3amuTy. Moxer
Ir[1y260171 . a6HchaT}; CULIKOM 3aIluTy. Oo6ecneunBae | He oOecnieunBaer
P P MosxeT He cpaboTaTh T 3a1IUTY 3aIIUTy
Ha 3eMJIIO0 MO3/IHO (TIpu (IIpH MMITYJTHCHOM
OTPaHWYMCHHOM TOKE | _
pakTepe UCKPEeHUs)
K3)
He
[Tepenassr He obGecnieunBaer He oOecnieunBaer 0BeCLCTUBACT Oo0ecneunBaer
HaIpsKEeHUs 3aIIUT 3aIIUT 3alUT
3aIIUTy y

W3 Tabmuupel 6 BUIHO, YTO HU OJUH W3 allllapaToB 3allUThl HE 3alUIIAET
ANEKTPUUYECKYIO CETh OT BCEX BO3MOMKHBIX aBapUHBIX pe:KUMOB. /{51 oOecrneuenus
MaKCUMaJIbHOW 3alllUThl BJEKTPHUUECKOH CEeTH IIeIeCO00pa3HO  HCIIOJIb30BATh
anmapaThl  3alllUThl, paboTaromMe Ha OOHApy)KEHHE pa3HbIX IPU3HAKOB
HEHUCTPABHOCTH JJIEKTPUYECKOU CETH.

[Tpumenenune Y3/I1 u Y3II HEe oTMeHsIET HEOOXOIUMOCTH HCIIOIb30BaHusI AB
u YJT.

Takum o00pa3oM, eciii paccMOTPETh BapHaHT HCIOJB30BAaHUS BCEX BHUJIOB
3aIUTHI DJIEKTPUUECKON CETU OTAEIbHBIMU yCTPOWCTBAMU (BBIIOIHSIOIIMMU TOJIBKO
OHY (PYHKIIMIO), TO HEOOXOIMMO YCTAaHOBHUTHb UYETHIPE Pa3HBIX ammapaTa 3aIlHuThl:
AB, YT, Y3111, V3II.

B HacTosmiee BpeMs pacnpocTpaHeHbl KOMOMHUPOBAHHBIE aIIapaThl 3aIIMTHI,
KOTOpble OOBEAMHSIOT B OJHOM KOpIlyCE€ HECKONbKO ycTpoiicTB. Hampumep,
muddepeHmanbHble aBTOMAThI, KOTOpble O0BEAUHSIOT (YHKIIMH aBTOMAaTUYECKOIO

BBIKJTIOUATENS] U YCTPOUCTBA 3amuThl AuddepeHmanbHoro Toka. KomOnHupoBaHHbIe
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YCTPOMCTBA MO3BOJSAIOT ONTHMHU3UPOBATH U YNPOCTUTH IIPOECKTUPOBAHUE U MOHTAXK

QJICKTPUYICCKUX HIUTKOB.

TepmouHaAMKATOPBI

OpHoli  u3  Hambojee  pacHupOCTPaHEHHBIX  MPUYMH  MOXKapOB  OT
JJIEKTPOYCTAHOBOK  SIBIISIETCSI  NEPErpeB  KOHTAKTHBIX COCIMHEHUMU  JIPYTUX
aneMeHToB. IlokapoomacHble peKHMMbl  BO3HUKAIOT — BCIEJACTBUE  OOJBIIOIO
[IEPEXOAHOr0 CONPOTUBIICHUS, a TAKXKE IIEPETPY3OK.

TepMOMHAUKATOPHBIE MAaTepUaybl IPEAHA3HAYEHBl JUIA BU3YAJIBHOIO WIH
(dororpaguueckoro KOHTPOJII W U3MEPEHUs TEMIEparyphl, T.€. pE3yIbTaThl
U3MEPEHUN MOXKHO MPEICTABUTH B BU3YaJIN3UPOBAHHOM BHJIE.

IIpy nmocTMKEHMM MAKCUMAJbHOW TeMIepaTypbl TEPMOMHIAUKATOPHBIN
MaTepHall pacIUIaBIISIETCS] 1 HEOOPATUMO MEHSET CBOM LIBET.

TepMOMHIMKATOPBI MOXHO MCIOJNb30BaTh KaK JOKAa3aTeNbCTBO  (pakTa
JNOCTHKEHUSL  ONPEACIIEHHOM MAKCUMAaJbHOW TEMIEPATYphbl, T.K. PE3YJIbTAThI
U3MEPEHHUS SABIIAIOTCS HEOOPATUMBIMU.

Meron wm3MmepeHuss TeMIEepaTypbl C IOMOLIBIO  TE€PMOMHIMKATOPHBIX
MaTEepUAIIOB OTJINYAETCA IPOCTOTOM, 3KOHOMHUYHOCTBIO, MaJOM TPYILOEMKOCTHIO,
BO3MOKHOCTBIO OINEPATUBHOIO MOJY4YEHHUs JOCTATOYHO MOJHOW HHMOpManuu o
TETJIOBOM PEXKHMME JIEMEHTOB 3JIEKTPOOOOPYIOBAHHUS.

TepMOMHAUKATOPBI HMMEKOT HECKOJIBKO MCIOJIHEHUN: TEPMOWHAUKATOPHBIE
HAKJIEMKHA U TEPMOVHIUKATOPHBIE KPACKH.

KoHTpacTHOCTH LIBETOBOro mepexojfa OOEecleuuBaeT JIETKOE paclio3HaBaHUE
aBapUUHOIO MEeperpena.

TepMOMHAUKATOPBI COXPAHSAIOT CBOW IBET M MapKUPOBKYHA IPOTSKEHHUH
BCET0 CPOKa CIIYKOBbI.

TepMOUHIUKATOPHBIE HAKJIEHKH MPEACTaBIAIOT COOOW MOJJIOXKKY Ha
CaMOKJIEAILIEHCS. OCHOBE C HAHECEHHBIM TEPMOUHIUKATOPHBIM  ITIOKPBITHUEM.
MartepualioM MOJI0KKHA MOTYT ObITh Oymara, (osbra wiv nojuMmepHas miaeHka. Jis
IPEAOXPAHEHHUT TEPMOMHAUKATOPHOIO MOKPBITHS OT BHEIIHUX BO3JEUCTBUU
IIOBEPXHOCTH U3JENINSA ITOKPBIBAIOT 3ALUTHOM IJICHKOM.

[Ipyn nocTmXeHUM 3aJaHHOW TeMIIepaTypbl HMHIMKATOP HEOOpaTUMO MEHSET

CBOM IIBET.
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TepMOUHIUKATOPHBIE HAKIEHKHA MOTYT OBITh Pa3JIMYHOIO pazMmepa u (popmsl, B
3aBUCUMOCTH OT 3a/laud MMETh pa3HbId MOpOr cpabaThIBaHUS, UMETh HECKOIBKO
TEPMOUYYBCTBUTEIBHBIX METOK C PA3HBIM IPEIEIOM CpadaThIBaHUSI.

TepMOMHIMKATOPHBIE HAKIEHKH MOTYT ObITh OAHOMO3UIIMOHHBIMHU, T.€. UMEIOT
OJIHY WHIMKAllMOHHYK0 METKY W MHOTOINO3HIMOHHBIMHU — HMEIOIIHNE HECKOJIBKO

HHAUKAIIWMOHHBIX MCTOK, HACTPOCHHBIX HAa PA3HBIC TCMIICPATYPHI.

ao
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Pucynoxk 13. [Ipumepsl TepMOUHANKATOPHBIX HAKJIEEK PA3TUYHBIX MPOU3BOIUTENEH

[IpyuMeHeHne OMHOMO3ULIMOHHBIX TEPMOMHAMKATOPHBIX HAKIEEK IO3BOJISET
KOHTPOJIMPOBATh MaKCUMAJIbHYIO TEMIIEPATypPy Ha JIEMEHTE 3JIEKTPOOOOPYIOBAHUS.

[IpumeHeHrnEe MHOTIOMO3MIMOHHBIX TEPMOWHIMKATOPHBIX HAKJIEEK IO3BOJIAET
ONpeAEATh TeMIIepaTypy 3JIEMEHTA AIEKTPOOOOPYAOBAHUS KakK
cpenHeapuMeTHIECKOe MEXKIY TOCIEeAHENH METKOM, N3MEHUBIIEH I[BET, U TMEPBON —
HE U3MCHUBIIIEN.

TepMOMHIMKATOPHBIE KPACKH, B OTIMYME OT TEPMOWHIUKATOPHBIX HAKIIEEK,
MOXHO HAHECTH Ha TIOBEPXHOCTH WM DJEMEHTHI  3JIEKTPOOOOPYI0BaHUS,
HEJIOCTYIHBIE JJIi YCTAHOBKM TEPMOMHJIMKATOPHBIX HAKIEEK, HaMpumep, MpHU
CJIOKHOW KOH(PUTYpAIUU WIA OTPAHUICHHOM MPOCTPAHCTBE BHYTPH DJICKTPUUECKHUX
MUTKOB. Kpacku MOXHO HAaHECTHM HAa IMOBEPXHOCTbh KOHTPOJIHMPYEMOIO AJIEMEHTA

0oJiee TOHKUM CIIOEM, B Pe3yJbTaTe Yero BO3PACTAET CKOPOCTh CpadaThIBAHHS.
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Pucynok 14. [Ipumep ucnoaHEeHUsI TEPMOUHIUKATOPHBIX KPACOK

TepMOUHUIUMKATOPBl TMPUMEHSAIOTCS Ui KOHTPOJIA TEIUIOBOIO peXUMa
AJIEMEHTOB JJIEKTPOYCTAHOBOK.

TepMOUHIUKATOPBl TMPUMEHSIOTCS JUIsi OOHapyKEHHsT M  PErucTpanuu
MIEPErPEBOB 3JIEMEHTOB AJIEKTPOOOOPYIOBaHUS WM AJIEKTPONPOBOJKH, B IEPBYIO
ouepeb, BOJIM3H dJEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COEANHEHUIA.

TepMoUHIUKATOPBI HE TPEOYIOT CIIEIMATIBHOTOTEXHUYECKOTO 00CTyKIUBAHUSI.

3ammure MOJJIEXKAT 3JIEMEHTHI AIEKTPOOOOPYI0BAHMUS, JUIsL
KOTOPBIXHOPMAaTUBHO-TEXHUYECKUMHU JIOKYMEHTAMU YCTaHOBJIEHBI
HAauOOJNBIIUEAOMYCTUMBIE ~ TEMIEpaTyphl  HarpeBa, a  TaKkKe  DJIEMEHTHI

AIEKTPOOOOPYIOBAHUSA,IIEPETPEB  KOTOPHIX MOXKET TMPUBECTH K aBapud WU
BO3TOpPaHUIO (HE3aBUCUMO OTHAJIMYMS TPeOOBAaHUN HOPMATUBHBIX JJOKYMEHTOB).
TepMOMHIMKATOPEI ~ HAHOCAT HAa  JJIEMEHTHI  JJEKTPOOOOpPYHOBAaHMSA,

MNOMJICKAINKUE KOHTPOJIIO TCINNIOBOI'O COCTOSHMA.
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Pucynok 15. [Ipumep ncnonb30BaHus TEPMOMHAMKATOPHBIX HAKIIEEK JJIsI KOHTPOJIA
TEMIIEPATYPBl KOHTAKTHBIX COCAUHECHUM

[Topor cpabGaTbiBaHusl TEPMOUMHANKATOPOB BBIOUPAETCS UCXOIA U3 TPEOOBAHUIA
HOPMaTUBHO  TEXHUYECKOM  JOKYMEHTAUUUAJIA  KOHKPETHOrO  3JIEMEHTa
AIEKTPOOOOPYIOBAHUSA, TEXHMUYECKUX XApaKTEPUCTUK U  PEKUMOB  PabOTHI
AIEKTPOOOOPYTOBAHUS.

Tak Kak TEPMOMHIMKATOPHI HE SIBJISAIOTCSBOCCTAHABIMBAEMBIMU H3JEIUSIMU,
[OCJIE PErucTpallid MMM MeperpeBacpadOTaBIIME TEPMOMHIMKATOPHI MOIJIEXKAT
3aMEHE Ha HOBBIE.

Heo0xonumMo KOHTpOIMPOBATh CPOK UCIOJIb30BAHUS TEPMOUMHANKATOPOB. [Ipu
HCTEUECHUU CPOKA HCIOIb30BaHUS, TEPMOMHIUKATOPHI HEOOXOIUMO 3aMEHUTh Ha
HoBbI€e. [locie 3aMeHBbl clienaTh OTMETKY B JKypHaJIe.

TepMonHIUKATOPHI SABIISIOTCS
HEBOCCTAaHABIMBAEMbIMUNHEPEMOHTOIIPUTOAHBIMU U3A€TUAMHU (TOKpbITHsAMU). [Ipn
cpaOaTbIBaHUM TEPMOMHJIUKATOPA,Ero CJEAYyeT yIaduTh U 3aMEHHTh Ha HOBOE
m3nenue (mokpbitue). OKpallluBaHUE TEPMOMHAMKATOPHBIX METOK B PpE3ysbTare

BO3JICHCTBUSI TEMIIEPATypbl HEOOPATUMO.

TepmocucreMbl
TepmocucTeMbl MpeHa3HAYEHBI ISl PAHHETO aBTOMATUYECKOr0 OOHAPYKEHUS
MOKapOOTACHBIX CHUTYyallMii, BO3HHUKAIOIIMX BCIEJICTBUE TIEpErpeBa DJIEMEHTOB

ANEKTPOYCTAaHOBOK: KOHTAKTHBIX COCAMHEHUM, MPOBOAOB, Kadeneh (B T.4. KOHIIEBOM
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apMaTypbl) M IIWH, D3JICKTPUYECKHUX amlapaTroB, BBOJHBIX paclpeaeInuTeIbHbIX
mKadoB, MIMTOB C BJIEKTPOOOOPYAOBAHHEM, HHOT'O SJIEKTPOOOOPYAOBAHMS M HX
AJIEMEHTOB, TJI€ BO3MOXKHO MPEBBIIICHUE TEMIIEpaTypbl 000PY/I0BaHUS B HEIITATHOM
peXuMe pabOThl WIH NP MOSBICHUU Ae(eKTa.

CuctemMbl OCYIIECTBISIIOT HEMPEPHIBHBIM KOHTPOJIH TeMIEpaTypbl HarpeBa ¢
CUTHAJIM3AIMEN O TPEBBIINIEHUN YCTAaHOBJICHHBIX MTOPOTOB U Tiepenayeiit nudopmaiuu
Ha MyJbT HEHTPAIU30BAaHHOTO HAOJIOICHUS, I/I€ OCYIIECTBIISIETCS IPUEM TPEBOKHBIX
M3BEIICHUN 00 OOHAPYXEHHBIX MEPETrpeBax C MaTIYUKOB, OTOOpaKCHUE (MHIUKAIIHS)
COCTOSIHUSA U PErucTpanus COObITUH.

TepmocucteMamMu MoOryT ObITb OOOpPYAOBAHBI  AJIEKTPOYCTAHOBKH, IS
KOTOpPBIX HOPMATHUBHBIMU JOKYMEHTAMHU YCTAHOBJICHbI HAWOOJbINAs JOMYyCTUMAs
TeMIiepaTypa HarpeBa, a TakKKe DJJIEMEHTbl  3JEKTPOOOOpYJIOBaHUS U

AIEKTPONPOBOJIKH, IEPErPEB KOTOPHIX MOKET MPUBECTH K aBAPUU WIIM BO3TOPAHUIO.

Pucynok 16. I[Ipumep cuctemsl, cocTosiiei u3
TEPMOAKTUBUPYEMONTa30BBIACIAIONIEN HAKJIEUKU U CIIEIHATM3UPOBAHHOTO
ra3oBoro JaTdyuka

B kadectBe ycTpoilcTB 0OHapyKEeHHsI MPEBBIIIICHUSI TEMIIEPATypPhl B pa3HBIX
cCUCTEMax MOTYT BBICTYIIATh pa3JIMuHbIC JTATYUKH. Hanpuwmep,
TEPMOAKTUBUPYEMBIETA30BBIJCISIONINE HAKICHKH, TPU HArpeBaHUU KOTOPBIX 10
OMPEJICTICHHOW TEeMIIepaTyphl BBIJEISETCS CUTHAJIBHBIA Ta3, YJIaBIUBAaCMbIi
CIEUHUAIM3UPOBAHHBIM Ta30BbIM JATYUKOM, MEPEIAIONIMM CUTHANI O MEpErpeBe Ha
KOHTPOJIBHO-TIPUEMHOE YCTPOMCTBO; OECKOHTAaKTHbIE HMH(PAKpACHBIC JTATYUKU;

JaTYUKKU TCMIICPATYPhI, YCTAHABIMBACMbBIC HCIIOCPCACTBCHHO Ha KOHTpOHpreMBIﬁ
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AIIEMEHT 3JIEKTPOOOOPYAOBAHUS.

o
- o - CMELUUANU3UPOBAHHbIV KOHTPOJIbHO-MPUEMHOE
X FA30BbIN JATHUK YCTPOUCTBO

1. O6epHWTE HaKNENKN BOKPYT KOHTAKTOB
1 YCTaHOBWTE ra30Bbli AaTYNK

C—
! XYl
70°C 100°C
3. BaBapuiHOW cuTyauun Haknenka sbigenaer
2. Tlpwv HarpeBaHNN MHANKATOPHble CUrHaNbHbIN ra3, KOTOPbIN GUKCMpyeTca
METKWN HeobPaTUMO U3MEHAIOT LBET AaTumKom
Iar 1 ar 2 Iar 3

lNazorenepupyromue Hakinelku, [Ipu HarpeBanuu Bbime 50 — B aBapuitHoil cuTyaruu, Korja
pasmenieHHble  Ha cuiIoBbIX 90°C MHAMKATOpPHBIE METKM TEMIIepaTypa IMOJHUMAETCS BBIIIE

KOHTAaKTax, a Takke HeoOpatumo MeHsA0T cBou 100°C,  Hakielika  BBIIEISIET
CMOHTHUPOBAHHBIN rasoBblii IIBETA CUT'HAJIbHBIH ras, KOTOPBII
JATYUK B AJIEKTPOIIUTKE bukcupyercs ra30BBLIM

natyukoM. JlaTumk  mepenaer
CUTHAI TPEBOTH H / WIH
OTKJIFOYAET IIUTaHNE

Pucynok 17. [Tomaropast cxema paboThl CUCTEMbI HEIPEPHIBHOTO KOHTPOJIS
TEMIEPATYPhl HA OCHOBE TEPMOAKTUBUPYEMONTA30BbIACISIONICH HAKIICUKH
Y CIIEHHUAIIM3UPOBAHHOIO Fa30BOr0 AaTYUKa

Kpome Toro, TepMocucTeEMBbI MOKHO MCIOIb30BATh KAK CUCTEMbI MOHUTOPHHI A
IOYKapHOM OMACHOCTH 3JIEKTPOYCTAHOBOK, 3@ CYET pPAHHEro OOHApYXEHHUs TOYEK
Ype3MEpPHOro HarpeBa, 3a10JIF0 1O Hadalda TEPMUYECKOM AECTPYKLUUHM H30JSALUU B

MCECTaX YCTAHOBKH JaTUHUKOB.
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Pucynok 18. [Ipumep cuctemMbl MHOTOKaHAJIbHOTO 0€CKOHTAKTHOTO TEMIIEPATYPHOTO
KOHTPOJISL HA OCHOBE OECKOHTAKTHBIX MTUPOMETPUUYECKUX JTaTYMKOB

Crofxa ¢ cucTemon

s I

\‘w. e ccroe

\_zonoumo

Pucynok 19. [Ipumep MHTEIIEKTYaIbHONH CUCTEMBI KOHTPOJISI TEMIIEPATYPHI
BBICOKOBOJIBTHBIX KaOENbHBIX JINHUM Ha OCHOBE PACIPEACIICHHOTO
JNaTYMKa TEMIEpaTypbl

TennoBU3MOHHAN TMATHOCTHKA

B ocHOBE TEIUIOBU3MOHHOW JIMATHOCTUKU JIEKUT TEIUIOBOM  METOA
HEPa3pyIIANMIEro KOHTPOJIs, T.e. TEIUIOBU3UOHHBIE OOCIENOBAaHUSA C LEIBIO
BBISIBJICHUSI TI0’KapOOIACHBIX YYaCTKOB M Y3JIOB B JJIEKTPOOOOPYIOBAaHUHU U

AIIEKTPOTPOBO/IKE.
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B kadecTtBe TEXHHUYECKOIO cpeacrea TCIIOBU3UOHHOM JAUArHOCTHUKH
IMPUMCHACTCA TCILIOBHU3O0P. TGHJIOBI/IBOp — BTOOHTHKO-BHGKTPOHHBIP'I HSMGpHTCJ’ILHBIﬁ

puodop, paboTaroMIMii B THPPAKPACHOM 00JIACTH 3JIEKTPOMArHUTHOI'O CIIEKTPA.

Pucynok 20. [Ipumep npoBeaeHUs TEIUIOBU3MOHHOTO KOHTPOJIS 3JIeKTpoIiKada

Kpatko ™Meron TEMIOBU3MOHHOW JMarHOCTUKU TIOKAPHON OE€30MacHOCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYIOBAHMS MOKHO OIUCATH CIEAYIOUIUM O00pa3oM.
Kaxnprii 00beKT uMeeT TeMIeparypy, MpUdeM B pa3HbIX TOYKax OHa pasHas. Kak
paBUJIO, OTKJIOHEHUE TEMIEPATypbl B Ty WU HUHYKO CTOPOHY CBUIETEIBCTBYET O
KAaKOM-TO HEOIHOPOJHOCTH, nedexkre. TemnoBU3op Kak BUIEOKaMepa OXBATHIBAET
BCIO TTAHOPaMy OOBEKTA, BHIBOAUT HA dKpaH U (DUKCUPYET B MAMATH BECh CIEKTpP €ro
TeMIeparyp, npeoopasyss B TepMOTrpaMMmy, T.€. KapTHHKY TeMIepaTyp, KoTopas
HAlTOMUHAET HEeratTuB I1BETHOM (Qororpaduu, rAe KaXIbld OTTEHOK I[BETA
COOTBETCTBYET ONPEACIICHHON TeEMIIEpaType.

HeocriopumbiMu ~ mpeuMyliecCTBaMyd  TEIUIOBU3MOHHOTO  OOCIEAOBaHUS
ABJISIIOTCSI: OOBEKTUBHOCTH M TOYHOCTH IOJYYae€MbIX JaHHBIX, O€30MacHOCTh
(mpuMeHsieTcs OECKOHTaKTHBIHN METOJ), He  TpeOyercs OTKJIFOUEHHUE
AJIEKTPOOOOPY/IOBaHUA M TOATOTOBKM pabouero wmecta. I[lpm sTom wmerton
BBICOKOITPOM3BOAUTENIEH, K TOMY K€ OH JaeT BO3MOXHOCTb MPAKTUYECKU
MTHOBEHHO, «C TIEPBOTO B3MJISIa», YKa3aTh MECTO JAedeKTa, MpeaBapUTEIHHO
onpeAenuTh creneHb nedextHoctu. Kpome sToro meron oTivyaercs MpOCTOTOM

JOKYMEHTUPOBaHUS 1e()EKTOB U BO3MOKHOCTBIO OMNpeeieHusl 1eeKTOB Ha paHHEH
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craqui  pa3BuTud. OH TO3BOJSIET C  JAOCTATOYHOM  CTENEHBKD TOYHOCTH
JMarHOCTUPOBATH COCTOSIHHE HE TOJIBKO OTKPBITBIX 2JIEMEHTOB
ANEKTPOOOOPY/IOBAHUS, TAKUX KaK KOHTAKTHBbIE COCAMHEHUS B JJIEKTPUUYECKUX
IIATKaX W BBOJHBIX IIHWTaX, HO U COCTOSHUE PO3ETOK W BBIKJIIOYATENICH, KOTOPHIE
3aKpbITBl  KOpPIyCaMH, a TAaKXKe€ DIEKTPUUYECKHUX TMPOBOJIOK, BBIMOJHEHHBIX

Pa3TUYHBIMU CIIOCOOAMH.

[Me 38.57
;36]
5—34,9
2——33.1
2_—313
2_—29,4
;27.5
?—25.8
2_—23.9
;221

! :20423

Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COSAMHEHHUH ¢ TeMITEpaTypHOU
IKaJIOM

CyThb TEIJIOBU3MOHHOM JMArHOCTUKHM 3aKIIOYaeTcss B  OECKOHTAKTHOM
perucTpaluy TEMIIEpaTypHOro MOJsi Ha MOBEPXHOCTH OOBEKTAa H3MEPUTEIbHOU
anmnapaTypou, IMOCTPOEHUH U aHAJIM3€ TEpMOrpaMM C Hcnosnb3oBaHueM OBM nuis
oOHapyxeHus u kinaccudukanmu 1eeKkToB U NpuHITHA perienns. Hannune gedexra
IIPU TAKOW TMarHOCTHKE XapaKTEPU3yEeTCsl aHOMAJIbHBIM MTOBBIIIEHHEM TEMIIEPATYPBI
B J1e()eKTHOM 30HE M0 CPAaBHEHUIO C UCTIPABHBIMH OOJIACTSIMH.

YenoBuss W NOPSAOK  NPOBEIEHUS  TEIUIOBU3MOHHOM  JMArHOCTHUKH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYNOBAaHUS JKWIBIX UM OOILECTBEHHBIX 3AaHUN
YCTaHABIMBAIOT METOAMYECKHE pekoMmeHmammu [6]. OHM HampaBieHbl Ha
NpopUIaKTUKY MOXKapHOW OE30MacCHOCTH  3JIEKTPOOOOPYIOBaHHUS JKWIBIX U
OOLIECTBEHHBIX 3/JaHUA W TO3BOJISIIOT KOHTPOJMPOBATH U OLIEHUBATh COCTOSIHUE
HOYKapHOM OMAaCHOCTU 3JIEMEHTOB JIEKTPOOOOPYI0BaHUs, KOTOPhIE paHee HE MOIJIN
OBITH 00CJEI0BaHbI, TAKMX KaK: PO3ETKU, BBIKIIOYATENIN U JIEKTPUUECKUE MPOBOIKU
BBITIOJTHEHHBIX PA3JMYHBIMUA CIOCOOAMHU, UTO SIBISIETCS aKTyaJbHBIM MOMEHTOM B

obJyactu obecreueHust MoKapHOH O€30MaCHOCTH JKWIIBIX M OOIIECTBEHHBIX 3JJaHUH.
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Pucynoxk 22. [Ipumep oOHapyXeHHS TOKapOOMACHOTO pa3orpeBa O0ITOBOTO
KOHTAKTHOT'O COEJIMHEHUS

C mnoMouibl0 TEMJIOBU3MOHHOW JIMarHOCTHKU BBIABIISIIOTCS KOHKPETHBIE
neQeKTHbIe MecTa, TIJle 3a4acTyl0 JOCTaTOYHO 3aTsAHYThb, 3aYUCTUTh, 3aMEHMTH
00JTOBOE COETMHEHHE UITU TTEPEPACTIPENCIIUTD HATPY3KY U 1ePEeKT OyaeT ycTpaHeH.

Jlormyckaercst UICOAB30BATh IPYTUe€ METOJAMKHU TEIUIOBU3MOHHONW TMAarHOCTHKH,
ecii 00JIaCTh WX MPUMEHEHHUs COOTBETCTBYET 00JIaCTU NMPUMEHEHMS] HACTOSIIMX
METOIMYECKUX PEKOMEHIAUH.

B kauecTBe KpuUTEpHEB OIEHKH IOKapHOM OE€30MaCHOCTH JJIEKTPUUYECKUX
U3IETUA  MOXKET OBITh NPHUHATO 3HAYEHHE TEMIEeparypbl WIM NPEBBILLIECHUS
TEMIIEpaTyphl, YCTAHOBJIEHHOE B CTaHAApTax Ha KOHKpeTHoe u3nenue. Kpome Ttoro
KpUTEPUU OLEHKU TI0KapHOM OMacHOCTH NpPH TEIUIOBU3MOHHOM JMArHOCTUKE
NPUBECHBI B METOJJUYECKUX pEKOMEHIanusx [6].

JluarHoctuka aJ1eKTpOOOOPYIOBaHMS TEIUIOBBIM METOJIOM HEpa3pylIaroIiero
KOHTPOJIA (TEMIOBU3UOHHAS TUAarHOCTUKA) TOJDKHA IPOBOUTHCS OpUTraiof HE MEeHee
2 yenoBeK. Bce wienbl 6puraapl 10MKHBL OBITH ATTECTOBAHBI 110 TETIJIOBOMY METOIY
Hepaspyliarilero KOHTposs. XoTsi Obl OAUH Pa0OTHUK JOJKEH OBITh aTTECTOBAH HE
Huke, yeM 1o Il kBanupukanmoHHOMY YpOBHIO MO TEIJIOBOMY KOHTPOJIO B CUCTEME
Pocrexnan3zopa.

Jns  npoBeAeHUS TEIUIOBU3MOHHOW JUArHOCTUKM MOTYT IPUBJIEKATHCS
CTOPOHHHE OpraHu3alli, AaKKPEIUTOBAHHBIE B YCTAHOBJICHHOM IIOPSIAKE HAa

TETUIOBOW METOJI HEpa3pyIIArOIIEero KOHTPOJIS.
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CTUXHWHHBIX BEJCTBUH
(MUYC POCCHH)

3amecTETens MHEHENCTPa — I/IaBHEIH
rocyAapCTReHHLIH HHCIIEKTOP
Poccaiickoii Pegepaian
N0 MOXKaPHOMY HaJA30pPy

Tearpanssmsi npoess, 3, Moaksa 109012
Ten. 8(495)983-79-01; daxc 8(495)624-19-46

07.04.2022 N. 43-2004-19
Ha Ne

O HanpaeeHHH MEeTOJHUYECKHX
PeKOMeHAalHH

B yensx peanusaliiy NOJHOMOYHI OPraHOB HCTIO/THMTE/IBHOH BAACTH CYOBLEKTOB
Poccuiickoi Pegepaium, onpegeneHHbIXx crTathed 18 PegepansHOro 3akoHa
oT 21 gexabps 1994 r. Ne 69-®3 «O nokapHo#H 6e30MacHOCTH» B YaCTH OPraHH3alHH
obyueHHs Hace/leHHMA MepaM TMOKapHOH 0e30MacHOCTH, a TaKkKe HHMOPMHPOBaHHA
Hace/leHHA O Mepax MNOXKAapHOH 0e30MacHOCTH, HaNpaBIfAlTCA AIA MPaKTHUYeCKOro
HCTIOAb30BaHHA MeTogHKa OLIeHKH MOoKapHOH 6e30MacHOCTH JKHJIOro AoMa (KBapTHPHI)
U MeTtogHueckHe peKOMEHZALMH M0 OpPraHM3allHH TMPOQHIAKTHKH [0XKapoB
OT 3/1eKTPoOOOpYAOBaHHA B JKHILIX H OOIeCTBeHHBIX 3JaHHAX C MpPHMeHeHHeM
TeXHHYeCKHX CPe/CTB.

INpunoxxenue: Ha 132 a. B 1 3K3.

A .M. CynpyHOBCKHHA

~
JOKYMEHT HOMITHCAH
WIEKTPOHHOH HOJIHCBIO

Ceprudaxar: 2200713EE3 1 D9GDFAYFAE | ASBOG2BAC 14167
Boazenen: CYTIPYHOBCKHIT AHATO/IHI MUXAIIOBITY
Tettcrnarrenesi ¢ 15,12.202]1 mo 15.03.2023

Hecrpyrus: Anexcarap Himonaesmt - Y,
JenapTaMesT Hag30PHOH JeATELHOCTH H NPOQHIAKTHIECKOH paboTst
8(495)983-68-64

.




