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BBenenue

Honss 4wmcma moxapoB, mnpousomenqmuux B Poccuiickon  @Penepanuun
OT AJIEKTPUUYECKUX U3/ICIIUHN U YCTPOICTB B 3JJaHUSX U COOPYKEHUSIX, OT OOILIETO Yucia
MoKapoB B 3JaHUSAX W COOPYXKEHHMSIX  OCTaeTCs  CTaOWJIbHO  BBICOKOM
u cocrtasisger 6onee 34 %.

HaunbomnbIiee 9ucio moxapoB OT 3JIEKTPOOOOPYIOBAHUS €KETOTHO MTPOUCKXOIUT
Ha oOBeKTax kuioro cekropa. Mx pons cocrtaBiser nopsanka /4 % ot oOmiero
KOJIMYECTBA MOKAPOB M0 ANEKTPOTEXHUUECKUM MPUUUHAM.

OcHOBHasi 4acTh TOTHOIIMX JIOJIEd Ha IMOXapax OT 3JIEKTPOOOOpYyAOBaHUS
NPUXOAUTCS Ha TOXKaphl B 3JaHUSX U COOPYXKEHUsAX xkuioro cekropa — 94,8%
OoT 00mIero 4ymcia MOTHOMIMX Ha TMOXKapaxX, BO3HUKIIUX TO 3JIEKTPOTEXHUYECKUM
IPUYHHAM.

Cpenu BUJIOB OOBEKTOB >KWJIOTO CEKTOpa HauOOJbIIEE KOJIUMYECTBO MOXKAPOB
OT DJEKTPOUBACIUNA M YCTPOMCTB €XKEroJlHO MPOUCXOJUT B OJHOKBAPTHUPHBIX
U MHOTOKBAPTUPHBIX JKUIBIX JOMax M cocTtaBiusieT okoimo 43 % u 33 %
COOTBETCTBEHHO.

B 3maHusiXx M COOpYXEHHUSX OOIIECTBEHHOTO HA3HAYECHUS JOJs TMOXkKapoB
OT JJIEKTPOOOOpYyMOBaHUS cocTaBuia Oosnee 52 % OT o0mero yuciaa IMOXapoB
Ha JAHHBIX 00BEKTAX.

Jonsg uwcna moruOmmx JIOJed Ha TMoXapax oOT 3JIEKTPOOOOpYyIOBaHUS
B OOIIECTBEHHBIX 34aHMAX cocTaBmwia 19,0 % or oOmiero uymciia MOruOmMX Ha
noxkapax Ha JJaHHBIX 0ObEKTaX.

Pacnipenenenust  3HaueHUM  mMoOKas3aTeled  OOCTAaHOBKM € MOXapamu,
npowusomeamumu B Poccuiickoit @enepanuu B nepuoa 2016-2021 rogos B xKujaom
CEeKTOpPEe M 3JIaHUAX U COOPYKEHHUSX OOIIECTBEHHOTO HAa3HAYEHUs, UCTOYHUKOM
BO3HMKHOBEHHUS KOTOPBIX SIBISUIOCH  AJIEKTPOOOOpYyIOBaHWE, TI0 CyOBEKTaM

Poccuiickoit @enepanuu npecTapieHbl B Tadbnumax 1 u 2.



Taomuna 1
Pacnipenenenne 3HaueHH MOKa3aTeneil 0OCTAHOBKHU € MOXKapaMu, TPOU3OIIEITIMHI
B Poccuiickoit @enepanuu B nepuos 2016-2021 rooB B KUIOM CEKTOpE,
MCTOYHUKOM BO3SHUKHOBEHHMSI KOTOPBIX SIBIISTIOCH DJIEKTPOOOOPYAOBaHHE,

no cyowsektam Poccuiickoit @eneparu

Koua-Bo Toas IMoru6.10 JToas
PeiiTunr Cyobekt PO nokapos, | “o > | PediTHHT Cyobekt PO JI07eid, % ’
e/l. b ()
1 MockoBckas 001aCcTh 16 861 7,63 1 MockoBckas 001acTh 738 6,70
2 Pecrrymika 8302 | 3,76 2 ChepiuoBeKas 06macTs a7 | 379
Bamkoprocran
3 YensaOunckas 001acTh 6728 3,04 3 Pecny0mnuka Bamkoprocran 382 3,47
4 UpkyTtckas 001acTb 6 598 2,99 4 UpkyTtckas 001acTh 358 3,25
5 Jlenunrpanackas 00J1acTh 6 452 2,92 5 JlenuHrpanackas 00J1acTh 342 3,11
6 r. MockBa 6 048 2,74 6 Kpacnosipckuii kpaii 342 3,11
7 Kpacrosipckuit xpait 6 012 2,72 7 HoBocubupckas odmacts 297 2,70
8 Kpachonapckuii kpait 5905 2,67 8 Hwxeropockast 061acth 274 2,49
9 CBepasioBcKast 00J1acTh 5693 2,58 9 YenaOunckas 001acThb 272 2,47
10 Camapckast 00J1acTh 5570 2,52 10 PocroBckas obnacth 256 2,33
11 Pecnybnuka TaTapcran 5400 2,44 11 Kpacnomapckuii kpaii 244 2,22
12 Hosocubupckas obmactsb 5302 2,40 12 TromeHckas o0acTb 233 2,12
13 IIpumopckuii kpaii 5166 2,34 13 IMepmckuii kpait 232 2,11
14 KemepoBckas o6acTs - 4945 2,24 14 KemepoBckas 006macTh - 230 2,00
Kysbacc Kysbacc
15 Hwmxeropozckast 001actsb 4823 2,18 15 Camapckas 001acTh 222 2,02
16 Anraiickuit kpait 4 583 2,07 16 Pecnyonuka Tarapcran 214 1,94
17 PocroBckas ob0nacts 4 326 1,96 17 CaparoBckas 001acTb 204 1,85
18 XabapoBckuit kpaii 3990 1,81 18 XabapoBckuil Kpait 199 1,81
19 CapartoBckas 00J1acTh 3862 1,75 Cpennee no cyGnexram 195,7
Ypaasckoro @O
20 Boponexckas 001acThb 3819 1,73 19 TBepckas 00J1aCTh 190 1,73
21 [epmckuii kpait 3751 1,70 20 Bounrorpazckast obnactb 184 1,67
22 Bosnrorpanckas odnacth 3706 1,68 21 IIpumopckuii kpait 182 1,65
Cpeanee no cyobexkram
23 Openbyprckas 001acTh 3652 1,65 TpuBoskcroro DO 179,3
Cpennee 1o cyobekram N o
Vpabekoro ®O 3631,0 22 Auraiickuii kpai 173 1,57
24 r. Cankr-IlerepOypr 3609 1,63 23 Kuposckast o6nacthb 173 1,57
25 TroMmeHckas 061acTb 3459 1,57 Cpennee no cynexram 172,3
Cubupckoro ®O
Cpennee no cydnekram 3423,7 24 Boponexckas 0051acTb 168 1,53

Cudupckoro ®O




Kou-Bo Toas MMoru6ao Toas
PeiiTunr Cyo0bekT P® noKapos, | ~o > | PedTHHT Cyo0bekT P® Jroae, % ’
ell. YeJl.
Cpennee no cyobexkram
IpuBokckoro ®O 3396,1 25 OpenoOyprckast 00macTb 161 1,46
26 Owmckas 001acThb 3130 1,42 26 Owmckas 001acThb 156 1,42
g7 | XewmrMancHHCKIH aBT. | 505 | 938 | 7 r. Mockea 151 | 137
okpyr - Orpa
Cpennee 1o cyobekTam
IenTpabHoro O 238849 28 Y amyptekas PecryOnmka 145 1,32
28 Brnagumupckas o01acTb 2 686 1,22 29 [Tensenckas o0macth 142 1,29
Cpem:ee 1o cyonexTam 25912 30 Bnanumupckas 00y1acTh 141 1,28
Poccuiickoii @enepaunu
29 TBepckast 001acTh 2416 1,09 Cpennee no cyonexTam 137,9
HenTpajasuoro O
Cpennee no cydbexkram
IOxn0re ®O 2281,6 31 Kypranckas obnacthb 130 1,18
30 CraBpoIoabCcKuil Kpaii 2194 0,99 32 ApxaHresbckas 0071acTh 130 1,18
31 Kypranckas o6nacts 2126 0,96 33 Bomnoroackas o6iacTb 130 1,18
32 [Nen3enckast o6nacth 2075 0,94 34 Hosroposckast o6nacts 130 1,18
33 Kupogsckas o6mactsb 2 057 0,93 Cpezujee H? cybrexTam 129,2
Poccuiickoii @egepauun
34 VibstHOBCKast 00J1acTh 2038 0,92 35 TamOoBcKkas 001acTh 125 1,14
35 Yamyptckas Pecry0iuka 2012 0,91 36 Pecniyonuka Caxa (SIkyTtust) 122 1,11
36 3abaiikanbCckuil Kpai 2 006 0,91 37 3abaiikanbCcKkuil Kpai 121 1,10
Cpennee 1o cyobekTam
Cepepo-3anainoro ®O 1920,8 38 Pecrry6muka Bypsarus 121 1,10
37 TamGosckas ofmacts | 1917 | 0,87 | 39 Hysamcras Pecniybmuka - | 499 | g
UysBawmus
38 HBaHoBcKkast 001acTh 1903 0,86 40 r. Cankr-IletepOypr 117 1,06
39 Pecnybmixa Caxa 1881 | 085 | 41 Kaysckas 06macts 12 | 1,02
(SxyTtus)
40 JInnenkas o61acTb 1807 0,82 42 VibstHOBCKast 00J1acTh 111 1,01
Cpennee mo cydobexkTam
41 Tynbckast 001acTh 1801 0,81 [Omnore ®O 110,5
42 Amypckas 00JacTh 1754 0,79 43 Pazaunckas o6nacthb 110 1,00
Cpennee no cyobexkram
43 BpstaCcKas obnacTs 1736 0,79 Cesepo-3anainoro ®O 101,0
Cpennee no cybnektam | 4 45/, 44 Tynbcxas o6IacTs 100 | 091
JaabneBocTounoro @O
44 Benroposckas 00macTb 1730 0,78 45 ActpaxaHcKasi 00JIaCTh 100 0,91
45 ApxaHrenbckasi 001acTbh 1714 0,78 Cpennee no cybnexram 86,7
JanbHeBocTtounoro ®O
46 Pecnry6immka Kpeim 1713 0,78 46 Jlunenkas o61acTb 86 0,78
47 Pecnyonuka Bypsitus 1701 0,77 47 Amypckast 0061acTh 84 0,76
48 Mypmanckas obnacts | 1668 | 075 | 48 Xanter-Mancuiickuii asr. 81 | 074
okpyT - Orpa
49 Bonoroackas o6nacts 1664 0,75 49 Benropockas 061acTh 81 0,74




Kou-Bo Toas MMoru6ao Toas
PeiiTunr Cyo0bekT P® noKapos, | ~o > | PedTHHT Cyo0bekT P® Jroae, % ’

ell. YeJl.
5o | lysamckad Pecnyomaka- | g ga6 | 974 | 5 Crasponomsci Kpaii 80 | 073

Uysamus
51 Psi3anckast 00s1acTh 1519 0,69 51 Kypckas o6nacth 80 0,73
52 SIpocnasckast 0651acTh 1474 0,67 52 Pecny0nrka MopnoBust 79 0,72
53 AcTpaxaHckas 00JacTb 1468 0,66 53 HBaHoBcKast 001acTh 78 0,71
54 Kamy»xckas o6mactb 1463 0,66 54 Bpstackas obmactb 77 0,70
55 Kypckast o6nactpb 1435 0,65 55 Pecnyonuka Kpsim 76 0,69
56 Tomckas o0J1acThb 1422 0,64 56 Pecnyomuka Komu 74 0,67
57 Hogroposckas o6macTs 1413 0,64 57 OpioBckas 00acTh 72 0,65
58 Pecny0nka MopproBust 1362 0,62 58 Pecniyonnka Kapemnust 70 0,64
59 Pecrry6Onuka Jlarectan 1332 0,60 59 IIckoBckas obnacTs 69 0,63
60 Pecny0snka Kapemnust 1307 0,59 60 SIpocnackasi 001aCTh 68 0,62
61 CMoneHckas 001acTh 1304 0,59 61 ToMckas o0iacTh 67 0,61
62 PecnyOmnuka Xakacus 1226 0,55 62 CmMoreHckast 00s1acTh 63 0,57
63 IIckoBckasg o0nacTs 1204 0,54 63 Pecrry6nuka Xakacus 60 0,55
64 Pecnyomuka Komu 1149 0,52 64 Pecrybimka Mapwuit On 52 0,47
65 Yeuenckast PecriyOnmka 1103 0,50 65 CaxanuHckas 001acTh 43 0,39
66 CaxanuHckas 00acTh 1088 0,49 66 KocTpomckas 06macth 43 0,39
67 OproBcKaz 061aCTS 1050 | 048 | 67 #mano-HeHeLKuH aBT. 41 | 037
OKpyT
68 Pecriy6iiuka Mapwuii On 1 006 0,46 68 Pecniy6nnka Jlarectan 31 0,28
69 Koctpomckas o6nacts 960 0,43 69 Kanuanarpanckas o0mactsb 27 0,25
Cpennee no cyobexkTam
CeBepo-KaBka3sckoro 899,4 70 Kamuarckuii kpaii 27 0,25
D0
70 Kamununrpajckas 870 0,39 71 Empetickas aBT. 00J1aCTh 25 0,23
001acTh
71 | Kedapmmo-bamkapekas | 47 | 35 | 7 Pecry6mxa Tsza 23 | 021
PecnyOiinka
72 SImanmo-Henenkuii aBT. 737 0,33 Cpennee no cyobexkram 20,4
OKpyT Cesepo-Kapka3zckoro @O
73 Pecny6nuka TriBa 569 0,26 73 MypmaHcKkast 00J1acTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marazganckas 001acTh 20 0,18
75 PecrryOnnka Anpires 500 0,23 75 PecrryOnuka Anrait 17 0,15
76 EBpeiickas aBT. 00nacThb 495 0,22 76 Kabapmuno-banxapexas 16 0,15
Pecniy0nmka
77 Pecrnybnuka Anrait 450 0,20 77 r. CeBacToI1oinb 12 0,11
Pecrry6mmka CeBepHast

78 Ocernst - Ananms 434 0,20 78 PecnyOimmka Anpirest 10 0,09
79 Marananckas 001acTh 406 0,18 79 UyKOTCKHIA aBT. OKPYT 10 0,09




Kou-Bo Toas MMoru6ao Toas
PeiiTunr Cyo0bekT P® noKapos, | ~o > | PedTHHT Cyo0bekT P® Jroae, % ’
ell. YeJl.
80 r. CeBacTonoib 367 0,17 80 YeueHckas PecriyOnnka 6 0,05
81 PecniyOnuka Marymerns 283 0,13 81 PecnyOnuka Murymerns 5 0,05
82 PecniyOnuka Kanmpikus 268 0,12 82 Pecnyomika CesepHas 4 0,04
Ocerns - AjaHus
83 Kapauaeso-fepkecckas | 179 | gog | g3 Pecrry6mxa Kanvpius 2 0,02
PecnyGiinka
84 Henenkwii aBT. OKpyT 79 0,04 84 Henenxkwii aBT. OKpyT 2 0,02
85 UyKOTCKHIA aBT. OKPYT 75 0,03 85 Kapauaeso-Tepxeccias 1 0,01
Pecny6iinka
Tabauma 2

Pacnipenenenue 3HaueHMi moka3aTeneil 00CTaHOBKHU € MOKapaMU, MPOU3O0LLIEIINMHI

B Poccuiickoit @enepanuu B nepuos 2016-2021 rogoB B 31aHUAX, COOPYKEHUSIX
OOIIIECTBEHHOTO Ha3HAYEHHU S, UCTOYHUKOM BO3HHUKHOBEHHS KOTOPBIX SIBIISIIOCH

anekTpoobopyaoBaHue, o cyorektam Poccuiickoit deneparuu

Koa-Bo Toas Iorudmao Toas
PeiiTunr Cy0bekT PO 10KaPOB, Y > | PedTHHT Cy0bekT P® J0ae, Y ’
el. ° qeJl. 0
1 r. MockBa 1682 8,99 1 r. MockBa 12 14,12
2 MockoBcKast 00JIaCTh 895 4,78 2 MockoBckasi 006JacTh 10 11,76
3 r. Cankt-IletepOypr 724 3,87 3 IIpumopckuii kpai 7 8,24
4 KpacHomapckuii kpaii 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny0Onuka Bamkoprocran 559 2,99 5 UpkyTtckas o01acTb 5 5,88
6 KpacHosipckuii kpaii 545 2,91 6 Owmckast 0bnacTh 5 5,88
7 HpkyTckas 06macTb 545 2,91 7 AcTtpaxaHckas 00J1acTh 4 471
8 IMpumopckwuit kpait 520 2,78 8 Amano-Heuelikuit asT. 3 3,53
OKpyT
9 YenaOunckas 00y1acThb 509 2,72 9 Pecny6nuka ThiBa 3,53
10 XabapoBckuit kpaii 503 2,69 10 KpacHosipckuii kpaii 2 2,35
11 HoBocubupckas 001acth 442 2,36 11 Yenabunckas 00y1acTb 2 2,35
12 Camapckast 001acTh 399 2,13 12 HoBocubupckas o0nacth 2 2,35
13 PocroBckas o0macts 367 1,96 13 PocroBckas o0macts 2 2,35
14 Pecnyonuka TaTapcran 343 1,83 14 CapatoBckast 001acThb 2 2,35
15 Xantel-Mancuiickuii apT. 313 1,67 15 Hwuxeroposckast o6iactsb 2 2,35
OKpyT - IOrpa
Cpeanee 1o cyobekTam
16 CaparoBckas 061acTh 309 1,65 Cubupckoro O 1,8
17 Omckast 001acThb 294 1,57 Cpennee no cydnexram 1,6

IlenTpaasnoro ®O




Koa-Bo Toas Horu6.ao Toas
PeiiTunr Cyo0bekT P® MOKAPOB, % > | PedTHHT Cy0bekT P® JIofei, % ’
e. yeJ.
18 Hwuxeropopackast obnactb 292 1,56 16 Pecrrybmixa 1 1,18
BamkopTocTtan
19 Kemeposcxast obnact, - 291 1,56 17 Xabaposckuii kpait 1 1,18
Kysbacc
20 Bonrorpazckas o01acth 283 151 18 Camapckast 001acTh 1 1,18
Cpennee no cyobekram
Cubnpckoro ®O 281,7 19 Bonrorpanckas obmactb 1 1,18
21 Anraiickuii kpait 270 1,44 20 Anraiickuii kpait 1 1,18
22 ITepmckwii kpaii 268 1,43 21 IMepmckwii kpaii 1 1,18
Cpennee o cyobekram 262.7 Cpennee o cy0obekram 10
Ypaabckoro ®O ' Ypaabckoro ®O '

23 BopoHexckas 001acTh 260 1,39 22 BopoHexckasi 001acTh 1 1,18
Cpennee nmo cydobekTam 2537 Cpennee 1o cyobexkram 10
LenTpansHoro ®O ' IO:xHo0ro ®O '

24 TromeHckas o0acTb 242 1,29 Cpennee “l;) quGLeKTaM 1,0
25 Pecny6inka Kpeim 241 1,29 23 CBepanoBckas 00J1acTh 1 1,18
Cpennee o cyobekTam
TpuBo.kckoro ®O 230,1 24 Amypckast 00651acTb 1 1,18
26 Pecnybnmka Caxa (SIkyTust) 227 1,21 25 TBepckas obacts 1 1,18
Cpennee no cyobexkram
[Omnore ®O 222,6 26 Bonoroackas odnacts 1 1,18
Cpennee o cyobexktam P® 218,7 27 YV nbsiHOBCKast 00J1aCTh 1 1,18
27 CBepanoBckas 00J1acTh 216 1,15 28 Benropockas 001acTh 1 1,18
28 Pecniy6nuka Jlarectan 211 1,13 29 Tam6oBckast 001acTh 1 1,18
29 CraBponoasCKuil Kpait 210 1,12 30 Psasanckas o6nacts 1 1,18
30 OpenoOyprckast 001acTh 207 1,11 31 Pecniyonuka Komu 1 1,18
31 3abaiikanbCKuit Kpan 190 1,02 32 Koctpomckast ob6nacth 1 1,18
Cpennee no cydnexram 186,3 33 r. CeBacTonoinb 1 1,18
JlanbHeBocTOUHOTO DO
32 ApxaHrenbckasi 001acTb 185 0,99 34 Pecnybnuka Mnrymerns 1 1,18
. . Cpennee 1o cyobektam
33 SImano-Henerkuii aBT. OKpyT 182 0,97 JlanbaeBocroanoro GO 0,8
34 Tomckast obnactb 180 0,96 Cpenuee no cyoneixram 0,6
Cesepo-3anagnoro @O
Cpennee o cy0obekram
35 Jlenunrpajckas 001acTh 177 0,95 TpuBomkcroro DO 0,6
Cpennee o cy0obekram
36 Amypckast 00J1acTh 171 0,91 CeBepo-KaBka3ckoro 0,1
D0
Cpennee no cyobexkram N .
Cesepo-3amanoro GO 164,6 35 KpacHonmapckuii kpaii 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 Pecniy6ninka Tarapcran 0 0
38 Teepckas 00macTh 154 0,82 37 Xantbl-Mancuiickuii apr. 0 0
OKpyT - IOrpa
39 Kuposckas o6macTs 153 0,82 38 Kemeposcras obmactr, - 0 0

Kysbacc




10

Koa-Bo Toas Horu6.ao Toas
PeiiTunr Cyo0bekT P® MOKAPOB, % > | PedTHHT Cy0bekT P® JIofei, % ’
e. yeJ.
40 Pecny0iuka Bypsitus 153 0,82 39 TromeHckast 0b6aacTh 0 0
41 Y amyprckas Pecy0inka 152 0,81 40 Pecniyonuka Kpeim 0 0
42 Bonoroackas o6i1acth 147 0,79 41 Pecnryomixa Caxa 0 0
(Axytus)
43 Brnagumupckas 001acth 147 0,79 42 Pecniyonuka Jlarectan 0 0
44 MypmaHckast 061acTh 146 0,78 43 CraBpononabCKuil Kpai 0 0
45 SIpocnasckast 00nacTb 145 0,78 44 OpenoOyprckast 001acTh 0 0
46 Bpsiackas o01acTb 139 0,74 45 3abaiikanbckuil Kpan 0 0
47 YbsHOBCKas 001acTh 138 0,74 46 ApxaHrenbckasi 001acTb 0 0
48 [len3eHckas odmacTs 135 0,72 47 Tomckast 00J1acTh 0 0
49 Benropomckas ob6mactp 134 0,72 48 JlernHTpaackas 001acTh 0 0
50 Yeuenckast Pecriybnnka 127 0,68 49 Kupogsckas o6mactsb 0 0
51 CaxanuHckast 001acTh 124 0,66 50 PecniyOnnka Bypsatust 0 0
52 Tam0oBckas o0macTh 123 0,66 51 Yamyprckas PecrryOmmka 0 0
53 Psasanckas o6macts 118 0,63 52 Brnagumupckast o0macthb 0 0
54 Hysamckas Pecry6nnka - 116 0,62 53 MypMaHcKast 061acTh 0 0
Uypamus
55 Tynbckast 0071aCTh 115 0,61 54 SIpocnasckast 0651acTh 0 0
56 Kypranckas o6nacth 114 0,61 55 BpsiHckas obacTh 0 0
Cpennee no cyobekram

Cenepo-Kapkasckoro DO 109,4 56 Ilen3enckas 001acTh 0 0
57 Pecny6nuka Kapenus 107 0,57 57 Yeuenckast PecrryOnunka 0 0
58 Pecny6ninka Xakacus 105 0,56 58 CaxanuHcKas 00J1acTh 0 0
59 JIunenkas 061acThb 103 0,55 59 ‘lysamickas Pecry6nnka - 0 0

Yysamms
60 Pecniy6nuka Komu 101 0,54 60 Tynbckast 0071aCcTh 0 0
61 OpoBckast 001acTh 98 0,52 61 Kypranckas 001acth 0 0
62 Pecny6iinka TriBa 97 0,52 62 Pecnyonuka Kapenus 0 0
63 CMomeHckas 001acTh 96 0,51 63 Pecny6nnka Xakacus 0 0
64 Kabapuso-Bankapckas 96 0,51 64 JIuneukas 061acTh 0 0
PecnyOnuka
65 MBanoBcKas 061acTh 95 0,51 65 OprnoBckast 061acTh 0 0
66 Koctpomckast ob6macth 95 0,51 66 CMoseHckas 001acTh 0 0
67 Kypckas obnactp 94 0,50 67 Kabapmuno-banxapexas 0 0
Pecry0Omnumka

68 Kanununrpajckas 001acth 92 0,49 68 HBaHoBckas 00J1acTh 0 0
69 Pecrryomiia Cesepras 80 043 | 69 Kypekas o61acts 0 0

Ocerus - Ananus
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Koa-Bo Toas IHoruo6mo Toas
PeiiTunr Cyo0bekT P® MOKAPOB, % > | PedTHHT Cy0bekT P® JIofei, % ’
ell. yeJl.
70 PecnyOnuka Mapwuit On 76 0,41 70 Kamununrpancxas 0 0
o0mnacTp
71 Kanyxckas o6nacts 74 0,40 71 Pecrybmika Cenepras 0 0
Ocerust - Ananust
72 Pecny6nnka Mopnoust 74 0,40 72 PecnyOnuka Mapwuit O 0 0
73 r. CeBacTononp 66 0,35 73 Kamysxcxkast o6nactb 0 0
74 Hosropoackas o6macts 62 0,33 74 Pecny6immka MopaoBus 0 0
75 KamuaTckuii kpait 58 0,31 75 Hogropockas 00:1acTb 0 0
76 TIckoBckas 061acTh 54 0,29 76 KamuaTckuii kpait 0 0
77 PecniyOnnka Antait 48 0,26 77 IIckoBckas 00y1acTh 0 0
78 PecniyOnuka Anpirest 44 0,24 78 PecryOnuka Anrait 0 0
79 Maramanckas 001acThb 44 0,24 79 PecrryOnuka Anpires 0 0
80 Espeiickas aBT. 001aCTh 41 0,22 80 Marazgasckas 001acTh 0 0
81 Pecniy6nuka Murymerust 31 0,17 81 EBpeiickas aBT. 001acTh 0 0
82 Pecmy6nuka KanMbikus 22 0,12 82 Pecny6iinka KanMbixust 0 0
83 UyKOTCKHIi aBT. OKpYT 18 0,10 83 UyKOTCKHI aBT. OKPYT 0 0
84 Henenkwii aBT. OKpyT 16 0,09 84 Henenkwii aBT. OKpyT 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
PecnyOnnka PecnyOnuka

C y4eToM HMHTEHCUBHOI'O POCTa SHEPrOBOOPYKEHHOCTU HACEIICHUS, KUIbIX U

OOILIECTBEHHBIX 3/JaHUM, TEHACHIUS 1O KOJHUYECTBY <«DIJIEKTPOTEXHHUUYECKUX)
MOXAapOB, OYEBUJHO, COXPAHUTCA NPU CYIIECTBYIOUIEM MOJOKEHUUA TOXKAPHOU
pOoPUIAKTUKU JIEKTPOYCTAHOBOK.

B macrosimiee BpeMs CIOXKWJIACh CHTYyallMsl, KOT/Ia 3JIEKTPOOOOPYIOBaHUE TIO
OOJbIIE YacTH HUKEM HE OOCITY)XHBAETCS C TOYKA 3PEHUS €ro IMOXapHOU
npoHIIaKTUKU. DJIEKTPUKH Ha OOBEKTAaX 3aHUMAIOTCA €Tr0 OOCITYyXKMBAaHHEM WIH
PEMOHTOM, KOTJa YTO-TO BBIXOJUT U3 CTposi. B 3TON CBSI3M, OJHUM M3 OCHOBHBIX
BOIIPOCOB SIBJISICTCSl OpraHU3alls CUCTEeMaTHYECKOW MNMPOGUIAKTUKH TOXKApOB OT
DIIEKTPOOOOPYIOBAHUS KUJIBIX M  OOIIECTBEHHBIX 3JaHUM C MPUMEHEHUEM
TEXHUYECKUX CPEACTB.

B cootBerctBUM co cTaThel 4 TexHUYecKoro periiameHTa TamMoKeHHOro cor3a
(TP TC 004/2011),

HHU3KOBOJIbTHOC 060py110BaHI/IC JOJIZKHO OBITH pa3pa60TaHo N HU3IrOTOBJICHO TAaKHUM

«O 0e30macHOCTH  HU3KOBOJIBTHOTO  O0OpYAOBAaHUS

00pa3oM, 4TOOBI MPU TPUMEHEHUH €T0 M0 HA3HAYEHUIO U BBITIOJIHEHUH TPEOOBAHUH K
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MOHTAaXY, JKCIUTyaTallu (MCTI0JIb30BaHUIO), XpaHEHHUIO, NepeBO3Ke
(TpaHCTIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIYyXKMBAaHUIO 3TO 00OpYyIOBaHUE
obecrnieynBanO: OTCYTCTBUE HEIOMYCTUMOTO PHUCKA BO3HUKHOBEHHUSI IMOBBIIIEHHBIX
TEMIIEpaTyp, IYTOBBIX Pa3psI0B WIM H3IYUYECHHUM, KOTOpPhIE MOTYT MPUBECTH K
MOSIBJICHUIO OMACHOCTEW, OTCYTCTBHUE HEIOMYCTUMOIO pPHCKa NpHU Meperpyskax,
aBapUUHBIX pEKUMaxX U OTKa3aX, BbI3IBAEMBIX BJIIMSHUEM BHEIIHUX U BHYTPEHHHX
Bo3felcTByomuUX (pakTopoB. Takke B MaHHOW CTaThe YCTAHOBIEHO, YTO
HU3KOBOJBTHOE OOOPYJIOBAHHUE JIOJKHO OBITh pPa3pab0TaHO U M3TOTOBICHO TAKUM
o0pa3oMm, 4TOOBI OHO HE€ SBISJIOCH HCTOYHUKOM BO3HUKHOBEHHUS TOXkKapa B
HOPMAJIbHBIX U aBAPUNHBIX YCIOBUSIX PaOOTHI.

B OonpmmHCTBE cioydaeB, TMOCIAE MOHTaxa, 3JIEKTPOOOOPYIOBAaHUE HE
nojaBepraeTcss  NPOUIAKTUYECKHMM  OCMOTpaM,  TEXHHUYECKOMY  KOHTPOJIIO,
00CIIy’KUBAHUI0O W PEMOHTHO-TIPEAYNPEAUTEIbHBIM MeponpusatusimM. OaHaKO Cco
BPEMEHEM C HUM MPOUCXOMSIT OTPHUIATEIbHbIC U3MEHEHUS. YXYIICHUE COCTOSHUS
AJIEKTPOOOOPYIOBaHUA  MPUBOJUT K  HEPAIMOHAILHOMY  HUCIIOJIb30BAHUIO
AIEKTPUYECKON SHEPTrUU U TMOBBIIICHUIO YPOBHS MOKAPHOW OMAaCHOCTH, a, 3HAYUT,
TpeOyeT 3a HUM CHCTEMaTU3UPOBAHHOI'O HAOIIOICHUS.

B coorBercTBUM ¢ DenepanbHbiM 3akoHOM OT 21 nexabps 1994 r. Ne 69-@3
«O moxapHOl Oe3omacHOCTH», NPOPUIAKTHKA TOXKAPOB — COBOKYIHOCTH
MPEBEHTUBHBIX MEP, HAMPABIECHHBIX Ha UCKIIOYEHHUE BO3MOKHOCTH BO3HHUKHOBEHUS
M0KapoB Y OTPAHUYEHUE UX MTOCIEACTBUM.

[Tox cuctemoii mpopUIAKTUKH TTIOKAPHOU 0E30MMaCHOCTH AIEKTPOOOOPYTOBAHHUS
JKUJBIX W OOIECTBEHHBIX 3/IaHUM TOHUMAIOTCS PETYJISIPHBIC, BBIMOJHIEMBIE IO
3aIaHHOM TporpamMMe HaOIIOJICHUS 3a IKCIUTYaTUPYEMBIM 3JIEKTPOOOOPY/I0BAHHUEM,
MO3BOJISIIONIUE OMPEIENITh €ro (PaKTUYECKOe COCTOSHUE, MPOUCXOSIINE B HEM
MPOILIECCH U MPOTHO3UPOBATh M3MEHEHUE COCTOSIHUS TOJ BIIMSIHUEM Pa3IUYHBIX
dakropoB. Takme HaOmMIOACHUS HEOOXOAWMBI, B TEPBYI oOuYepedb, A
AIEKTPOOOOPYI0BaHUSI OOBEKTOB C MACCOBBIM MIPEOBIBAHUEM JTHO/ICH.

[ToxapHast 6€30MacHOCTh OOBEKTOB PA3TMYHOTO HA3HAYCHUS B 3HAUYMTEIHHOU
CTENIEHU OINPEAENACTCS COCTOSHUEM OJKCILTyaTHPYEMOTO 3JIEKTPOOOOpYAOBAHUS U
AJIEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBJICHHEM B OOECIEYCHUH TMOXapHOW O€30macHOCTH

AKCIUTYaTUPYEMOTO DJIEKTPOOOOPYIOBaHUS SABISETCS MAKCUMAJIBHO BO3MOXKHOE


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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CHI)KEHHE BEPOATHOCTH BOSHUKHOBEHMSI I10XKapa OT JIEKTPOYCTaHOBOK B LIEJIOM U OT
OTJIEJBHBIX ANEKTPUUECKUX U3EIINN.

Tam, rae ecTb KOHTAaKTHBIE COEIUHEHUS B DJIEKTPOCETAX, MPOLIECC OKUCIEHUS
METaNIMYECKUX TOBEPXHOCTEH DJIEKTPOKOHTAKTOB U  MOSBIEHUS J€(PEKTOB
HenpepblBeH. be3 10CcTaTOYHOW TEXHUYECKOM OCHAIIEHHOCTH M IMOATOTOBIECHHOIO
nepcoHasia B OOJIBIIMHCTBE CIIy4aeB HEHCIPABHOCTU 3JEKTPOOOOPYAOBAaHUS MOKHO
OOHAPYXUTh TOJBKO MO XapaKTEPHOMY 3amaxy WM OOYIJIEHHOM 3JIEKTPOU3OJISIIHH,
YTO XapaKTEPHO UIs aBApUMHBIX 1€PEKTOB yKE Ha MOKAPOOMACHOW CTaUH.

Bo3HukHOBeHUE NePEKTOB 3JIEKTPUUECKUX LEMeld U IEKTPOOOOPYIOBAHUS —
3TO €CTECTBEHHBIH Mpoliecc, K KOTOPOMY HEOOXOAUMO ObITh TOTOBBIMHU.

B Hacrosee BpeMs NOSIBUWINCh HOBBIE TEXHUYECKHE CPEICTBA, MMO3BOJISIOIINE
BBIBECTH NPOPMIAKTHKY TI0)KapoB OT JJIEKTPOOOOPYNOBAaHUS B JKUJIBIX U
OOIIECTBEHHBIX 31aHUSIX Ha HOBBII YPOBEHD.

K o00cimyXuBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaIU(UUKUPOBAHHBIC
CIICIMAJIUCTBI, HMMEIIIME Tpynmy Mo 3JekTpode3onmacHoctd He Hmwke I,
HOJATBEPKIECHHYIO COOTBETCTBYIOIIHUM YOCTOBEPEHUEM.

OOcnenoBaHue 53JIEKTPOYCTAHOBOK JOJDKHO TMPOM3BOAMTHCS COBMECTHO C
KBIU(PHUIIUPOBAHHBIM IEPCOHAIIOM ANEKTPOTEXHUYECKOTO XO351CTBa,

OTBETCTBEHHBIM 32 00CITyKMBaHUE 3JIEKTPOOOOPYIOBAHUS 3/1aHUS.
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1. Ob6aacTp npuMeHeHUs!

Hacrosmue MeTonndueckrne peKOMEHAAINN ONPEACIISIOT O0IUe MOI0KEHHUS 110
opranuzanuu TpOoPUIAKTUKUA T0KApPOB OT SJIEKTPOOOOPYIOBAHUS B KHUJIBIX U
OOIIIECTBEHHBIX 3aHUSIX C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosmue wMeTonuueckue pEeKOMEHAAMU MpeJHA3HA4YeHbl [Ji1 OPraHoB
WCIIOJTHUTEILHON BlacTH CyOBekTOB Poccuiickoit denepanuu, opraHoB MECTHOTO
caMOyIpaBJ€HHUs, OpraHu3aluil Mo peain3alid MOJHOMOYUN B 00JIACTH MOKapHOU
0€30MacHOCTH, a TaK’Ke COOCTBEHHUKOB (apEeHIaTOPOB) KHUIIBIX IOMOB (KBapTHUD).

OCHOBHBIMM  3a/layaMUd  OPraHOB  HUCIIOJIHUTEIbHOM BJIACTU  CYOBEKTOB
Poccuiickonn ®depepauun, OpraHoB MECTHOIO CaMOYIIPABJICHHUS, OpPTraHU3ALNM,
Ha PEIICHHE KOTOPBIX HaIpaBieHa MPO(HIAKTHKA IMOXKApPOB B KHUIIbE, SBISIFOTCS
00yueHHe HaceJIeHHsI MepaM MOKapHOH 0€30IaCHOCTH, OCHOBAaM MOKap0o0e30M1acHOTro
MOBEJICHUSI, a TaKKe MHHOPMUPOBAHHUE HACEICHUS O MEpax MoKapHOM 0€30MacHOCTH.

Hacrosimue  meTonuyeckue pEeKOMEHIALUMU MOTYT  OBITh  IPUMEHEHBI
cOOCTBEHHHKAaMU JIOMOB (KBapTHp) W apeHAAaTOpaMH MOMEIIECHUN ISl TPOBEICHUS
CaMOCTOSITENIbHOM ~ MEPBUYHOM OLIEHKH COCTOSIHUSI TIOXapHOM 0OE€30MacHOCTH
IKCILTyaTHPYEMOTO 3JIEKTPOOOOPYI0BAHUS.

B Hactosmux Metoaudeckux peKOMEHAAIUAX 0T TEXHUYECKUMU CPEJACTBAMHU
NpOHUIAKTUKY TOXXApOB MOHUMAIOTCS alIapaThl 3alIUThl ANEKTPUUECKUX IIETICH,
TEIJIOBU3UOHHAS IUATHOCTUKA, TEPMOUHANKATOPHI U TEPMOCUCTEMBI.

Hacrosmue metoanueckue pPEeKOMEHIAIMU HE SIBISIOTCS PYKOBOJCTBOM IO
MPOCKTUPOBAHUIO DJIEKTPOYCTAHOBOK 3J]JaHUM U MOHTaXy alapaTtoB 3JIEKTPUUECKON
3aIIUTHI U IPYTUX TEXHUYECKUX CPEJICTB.

[IpoexkTHpOBaHUE U MOHTAX AJNEKTPOYCTAHOBOK 3JaHUN JOJKEH MPOBOJUTHCS B
COOTBETCTBHHM C JICUCTBYIOIIMMHU HOPMATUBHBIMU JIOKYMEHTaMHU.

Hacrosmue wmeTonnueckue peKOMEHAAMKW HE SBJISIOTCS HOPMAaTUBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE JIEKTPOTEXHUYECKHE MPUYNHBI NOKAPOB
0T 3JIEKTPO0OOPY10BAHMS

[ToxxapHast Oe30macHOCTh OOBEKTOB PA3NIMYHOTO HAa3HAUEHUS, B TOM 4YHCIIE
KWIbBIX M OOIIECTBEHHBIX 3JaHWN B 3HAYUTEIBHOW CTENEHU OMPEICNAeTCS
COCTOSTHHEM JKCILTyaTHPYEMOTO 3JIEKTPOOOOPYIOBAHHUS U AIEKTPOYCTAHOBOK.

3HaHWE TEXHUYECKHX IPUYHUH TII0XKAPOB OT DIIEKTPOYCTAHOBOK TIO3BOJISET
opranu3oBath 3QPEKTUBHYIO CHCTEMY MOXKAPHO-TIPODUIAKTHUESCKIX MEPOTIPUSITHA.

K mpuyrHaM noxapoB 3JIEKTPOTEXHUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHHE;

- IEpErpy3Ka JIEKTPUUECKUX LIETIEH;

- OOJIBIIIOE TIEPEXO0THOE COMPOTHUBIICHUE;

- HCKpPEHHUE;

- DIIEKTPUYECKAs JIyTa;

- IEPEHATIPSKCHHUE IIEKTPUUECKON CETH.

Kpome Toro, HEOOXOAMMO YUYUTHIBATh, UYTO MEPECHANPSIKCHUE DIICKTPUICCKON
ceTH, OOJIBIIOE TEPEXOIHOE COMPOTUBIICHUE U TIEPEeTpy3Ka I MOKET MPUBECTH K
KOPOTKOMY 3aMbIKaHHIO, BO3HHUKHOBEHHIO JJICKTPUYECKOW Iyrd, U HA00O0pOT,
KOPOTKOE 3aMbIKaHHE MOXET MPHUBECTH K TNEeperpy3Ke HJIEKTPUUYECKOW CeTH, K
UCKPEHHIO, 00pa30BaHUIO AIEKTPUUECKON TYTH, K IEPEXOTy FICKTPUUECKOTO TOKA Ha
METAJUINYCCKHUE 3a36MJICHHBIC KOHCTPYKIMH U T.1. [3].

To ecth, omHM aBapuiiHBIE PEXHUMBI, MOTYT MEPEXOIWTH B Apyrue Oojee

OIIACHBIC OTHOCHUTCIIbHO BO3MOKHOCTH BO3HHNKHOBCHHU IIOXKAPOB.

Kopomkoe 3amvikanue

Cpen mnpuYMH MOXKApPOB  DJIEKTPOTEXHUUECKOTO XapakTepa KOPOTKOE
3aMbIKaHUE SBJISIETCS] CAMBIM PACTIPOCTPAHEHHBIM, XOTSI HEPEJKO OHO MOXKET OBITh U
CJIEICTBHEM KaKOW-TMOO0 APYroi aBapuiiHON CUTYAIIMH B SJIEKTPUIECKOM TIETTH.

KopoTkoe 3aMblkaHMe B JIEKTPUUYECKUX LEMNSAX MOXKET BO3HUKHYTh B
pe3yabTare 3aMbIKaHUs MEXIy ()a30BbIM U HYJIEBBIM MPOBOJHUKAMH, 3aMbIKAHHS
(a30BOro MPOBOIHHUKA HA «3eMITEO» [3].

NHpIMM  ciioBaMH, KOPOTKO€ 3aMbIKAHHME BO3HHMKAECT IIPU COCIAUHEHHH
ANEKTPUYECKUX TPOBOJAOB C HAPYIIEHHOW U30JSALHUEN, CONPUKOCHOBEHUH TPOBOJOB C

MCTANIMYCCKUMH  3a3€MJICHHBIMU  KOHCTPYKIUSAMHA 3I[aHI/Iﬁ U COOPYIKCHHU,
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MONaJaHud Ha OTOJICHHBIE IPOBOJA TMOCTOPOHHUX METAIMYECKUX IPEIMETOB,
npoboe OOyIJICHHOW WJIM HapyIIEHHOW HW30JAIUH TPOBOAOB H  JIPYTIHX
AJIIEKTPOYCTAHOBOYHBIX W3/ICIIHM.

[Ipu KOPOTKOM 3aMbIKAaHMM MTHOBEHHO MHOTOKPATHO YBEIUYMBAETCS CHJIa TOKA
B IIENIA, TPOUCXOJUT 3HAYMTEIbHOE BBIJACICHHE TEIUIa, 3HAYUTEIIBHO BO3pacTacT
TeMIeparypa TOKOIPOBOJSAIIMX >KWJI, YTO IMPHUBOJUT K PACIUIABICHUIO H30JISIIIUU
AIEKTPUYCSCKUX TMPOBOJOB M Kabeneld W e TOCIenyIoIeMy BOCIUIAMEHEHHUIO.
KopoTkoe 3ambIkaHue, Kak MPaBHIIO, COMPOBOXKIACTCS XJIONKOM, pacIulaBiICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pAaCKaJEHHBIX YaCTHI[ W3 30HBI KOPOTKOTO
3aMBIKaHHS C TTOCJICAYIOIIMM BOCITIAMCHEHUEM OKPYKAIOIIHUX MPEIMETOB.

Hamnbonee pacmpocTpaHeHHBIC NPHYHMHBI, O KOTOPBIM MOKET MPOU30UTH
KOPOTKOE 3aMBIKaHHE B KBApPTHPE, JOME, OOIICCTBEHHBIX 3JJaHUSX — 3TO IMIOBPEIKICHHE
n3oJsanuu. [ToBpexaeHre U30s11MY Yallle BCEro MPOUCXOUT B MECTax, Ie MPOoBOJa
neperudarorcs. Takxke K MOBPEKISHUIO U30JISIIUA MOXKET MPUBECTH NIEPEKPYyIHMBAHUE
MIPOBOJIOB, CruOaHWE IIPOBOJIOB IO OCTPHIM YIJIOM, IOBPEXKICHHUE H3OJISIIUH
IIPOBOJIOB IPHU TPOBEACHUH PEMOHTHBIX paboT [4]. M3omdmuio MOryT MOBPEIUTH
TPBI3YHBl WM JOMAIIIHUE XWBOTHBIE. EIle oJHA MpHUYKMHA KOPOTKUX 3aMbIKAHUN —
NeperpeB u, Kak CleJACTBUE, pa3pylICHUE U30JISINH.

HNctounnkamMu 3aXUraHusi TPU KOPOTKUX 3aMBIKAHUSX MOTYT SIBJISITHCS
packajieHHbIE (TOPSIIKME) YaCTUIIBI M KA METaJlJIa IIPU PacTUIaBICHUN B aBapUITHBIX

pexKUMaXx KUl IPOBOJIOB (Kabeseil) Win Mpu pa3pylIeHUU 3JIEKTPOIPUOOPOB.

Ilepezpy3ka snekmpuueckux cemei

CoBpeMeHHBIE KBapTUPhl U JOMa HACHIIIEHBl MHOXXECTBOM JJIEKTPUUYECKHUX
npubopoB. YacToll NpUYMHON BO3HUKHOBEHHUS TI0KAPOB SBISIETCA TIEperpy3Kka
AJIEKTPOCETEMN.

[Ieperpy3koi Ha3bIBA€TCs TAKOE SIBIICHUE, IPU KOTOPOM B JJIEKTPUUECKON CETH
BO3HUKAIOT TOKOBBIE HATPY3KH, MTPEBBIIIAIOMINE JJIUTEIBHO JOMYCTUMBIE.

Hawnbonee yacToil mpuunHOMN, BBI3BIBAIOIICH MTEPETPY3KY AIEKTPUUECKHUX LT
B KUJIBIX M OOIIECTBEHHBIX 3/IaHUSX, SABJISICTCS BKIIOUECHUE B DJIEKTPUUYECKYIO CETh HE
NPEAYCMOTPEHHBIX PAcYeTOM MOIIHBIX MOTPEOUTENEd BIECKTPOIHEPTHU  WIH
BKJIFOUCHHE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJBIION MOIIHOCTH

OJTHOBPEMEHHO.
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B pesynbrare mneperpy3ku IMpoBOJIa HArpeBalOTCS, BBIIEISETCS OO0JbIIOE
KOJIMYECTBO TEIIA, MOTYT IUIABUTHCS KUJIbI IIPOBOJIOB — 3TO MOXKET CTaTh NPUUMHOMN

KOPOTKOTO 3aMbIKaHHs, BOSHUKAIOT HCKPBI M KaK CJICJCTBUE moxap [5].

bonvuoe nepexoonoe conpomuenenue (nioxoi KoHmaxkm)

Bonpuioe mnepexogHOE CONPOTHBIEHHWE — 3TO CONPOTUBIEHUE Yy4YacTKa
AIIEKTPUYECKOM 1IETIH B MECTE COSTUHEHUS OTACIBHBIX 3JIEMEHTOB (MECTa COeTUHEHUS
IPOBOJIOB, MOJICOCIMHEHUSI UX K DIIEKTPONPUEMHUKAM, KOHTAKTHBIM 3JE€MEHTaM U
T.I.) B KOTOPBIX, TP HEMPABUIHLHOM HMX HWCIOJHEHHH, COIPOTHUBIEHHUE BHIIIE IO
CPaBHEHUIO C CONMPOTUBICHUEM AIEKTPUUECKON e  J0 3TUX YYaCTKOB U MOCIIe HUX
[3].

Haub6onee yacto 60blne nepexoJHble CONPOTUBIECHUSI BO3HUKAIOT B MECTaX
COEIMHEHHMSI MPOBOJOB MEXly COOOM, KOT/1a BMECTO MalKH, CBApPKH, ONIPECCOBKH HIIN
32)KMMOB MOJ] 0OJITBI TPUMEHSIOTCS CKPYTKHU MPOBOJIOB (OCOOEHHO ONacHa CKpyTKa
IIPOBOJIOB C ATFOMUHUEBBIMHU U MEJTHBIMU KUJIaMH ), B MECTaX MOAKIIOUEHUS POBOIOB
K anmaparam 0e3 CHeIMaIbHBIX 3KMMOB W HAKOHEYHHKOB, B BBIKIIOUATENSX,
IITETICENIbHBIX pa3beMax (pPO3eTKax, BWIKaX) Ha KOHTAKTHBIX DJIEMEHTax IpHU
CHIDKCHUU TIPUIIATAEMBIX JUIS BKIIOUYCHHS yCHIWH, HEAOBKIIIOUEHUS, MMOATOPAHUS U
T.I., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIBIO PE3bOOBBIX COCTWHEHUI B
AIIEKTPOOOOPYIOBAHHUH, B KOTOPOM B Mpolecce padboThl MPOU30ILLIO OciadlieHue
KOHTaKTa.

HenocpeacTBEHHBIM HCTOYHUKOM 3a)KUTAHHUA B ATOM CIydyae MOTYT OBITh:
AJIIEMEHTBl 3JIEKTPOYCTAHOBOK, HArpeThie JI0 BBICOKOW TEMIEpaTyphl TEIJIOM,
BBIJICICHHBIM ~ 3JIEKTPUYECKUM TOKOM B  MecTe OOJBIIOro  MEPEeXOAHOIrO
COTPOTHUBJICHUS; DJIEKTPUYECKHE HCKPHl WM YaCTUIBl PACIUIABIIEHHOTO U
HaKaJeHHOT'0 METaJlIa, BO3HUKAIOIIUE B MECTE «IIJIOXOT0» 3JEKTPUUECKOTO KOHTAKTA.

Kpome Toro, 6osbiiioe nepexoaHOe COMPOTUBICHHE MOXKET OBbITh MPUYHMHOMN

BO3HUKHOBCHHUA KOPOTKOI'O 3aMbIKaHH.

Hckpenue (0yzoeoii npo6oii)

Uckpenue (myroBoid mpoOoOil) B IJIEKTPOYCTAHOBKAX — 3TO BechbMma
pactpoCTpaHEHHOE SIBJICHUE U MPOUCXOAUT KaK IPH HOPMaJIbHOUM paboTe OTAETbHBIX
NOTPEOUTENICN AIEKTPUUECKON HSHEPruu, 4Yalle BCEro MNPUOOPOB HUMEIOUIUX

KOHﬂeKTOpHBIﬁ QJICKTPOABUTATCIIb ITPU HCIJIOTHOM IPUJICTAHUH K HUM IICTOK, TAK U
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B aBApUUHOM pEXHUME paldOThl 3IEKTPONPUOOPOB, B MeECTax HEKAYECTBEHHOIO
OPUCOEIUHEHUSI TPOBOJOB K MOTPEOUTENAM D3JIEKTPUUECKONM HSHEpruu, Npu
CONPUKOCHOBEHHHM OTAEJIbHBIX YYacTKOB IPOBOJOB MEXAy COOOM WM ¢
3a3eMJICHHBIMH KOHCTPYKIMSMU U T.1. [3].

[Ipyu wuckpeHurn MPOUCXOAUT OOpa30BaHME HCTOUYHHUKOB  3a)KUTaHUS,
o0JagaronMx YHEPruen U TeMIIEpaTypoil JOCTATOYHBIX JIJIsl BOCIUIAMEHEHHSI MHOTHX
TOPIOYMX BELIECTB U MaTEPUAJIOB.

HckpoBoii pa3psa MOKET 00pa30BBIBAaTHCS MPHU M3JIOME >KHIIBI Kalemns u3-3a
YCTAJIOCTU METajlla, pa3pblBa MPOBOJHUKA MPHU YPE3MEPHOM PACTSKEHUU Kabes,
a100 MpU MOBPEKICHUU KUJIBI TIOCTOPOHHUM TPEAMETOM. B MOBpexAEHHON Kuiie
BO3HUKAET MaJbli 3a30p, MPOOMBaeMblii pabouyuM HaIpsHKEHHEM, MO3TOMY TOK IO
TakOMy KaOelro MNpoAOIKAaeT MPOTeKaTh, U OCTAETCA OJNM30K K HOMHUHAJIBHOMY
3HaYeHUI0. B 3a30pe BO3ZHUKAET 1yrOBOM pa3psili, COMPOBOXKIAIOIINICSI NHTEHCUBHBIM
BbIJICJICHUEM TeIlIa, YTO MPUBOAUT K JajJbHEHIIEMY pa3pyIICHUIO U0 Kabels u

€TI0 BO3IrOpaHHUIO.

Inexkmpuueckasn oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOMYUBOIO AJIEKTPHUUECKOTO
paspsiia MEeXIy JBYMS METAUIMUYECKUMU DJIEMEHTAMH JJIEKTPUUYECKOM YCTaHOBKH,
MMEIOIIMMU Pa3HbIE MOTEHIMANbL. B 3JIeKTpUUeCcKOi 1yre MpOUCXOIUT UHTEHCUBHAS
MOHU3AIMsl Ta30BOr0 MPOMEXYTKa, IUIaBJIEHUWE U ropeHue meramia. Kpome Toro,
MIPOUCXOMUT WMHTCHCHUBHOE pa30phI3TUBAHUE PACIUIABICHHBIX YaCTHI[ MeTajuia,
MMEIOIIUX OOJIBIIION 3armac TEIIOBOM »HEpPruM, KOTOphIE Momajasi Ha TOpIOYHE
Marepuaibl, MOTYT 3aXKe€Ub HUX. OJIEKTpUYECKas Jyra HMMEET OYeHb BBICOKYIO
temriepatypy (1500-4000 °C) 1 MOKET BOCIUIAMEHUTD MPAKTUUYECKH JTF000H TrOprovHii
Marepuall, COMPUKACAICh C HUM HEMOCPEJICTBEHHO, a TAK)XXe MOCPEICTBOM JTyUHCTOU
TEITOTHI.

VYcroitunBas  aiekTpuueckass — Jiyra  MHOTJIa  MOXET  BO3HUKaTh B
aeKTponpoBoiax. [Ipu amekTpudeckon Ayre Mo MensM MpoTEeKarT TOKU KOPOTKOTO
3ambikaHus. [loaToMy npu oOpa3oBaHUU PIEKTPUUYECKON TyTU B aBApUIMHOM PEKUME
B DJICKTPUYECKOM 1M BO3SHUKAIOT BTOPUUYHBIC (TOOOYHBIE) SIBJIICHUS, XapaKTEPHBIC
JUIs1 KOPOTKOTO 3aMbIKaHus. B citydasix, He MpeyCMOTPEHHBIX HOPMAJIbHBIM PEKHUMOM
AKCIUTyaTalllM AIEKTPOYCTaHOBOK, BOZHUKHOBEHHE AJIEKTPUUECKON JAyTU Yalle BCEro

POMCXOUT MPH KOPOTKOM 3aMbIKaHuH [3].
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Ilepenanpsasicenue ¢ nekmpuueckoil yenu

[lepenamnpsbkeHue MOXKET BO3HHMKATh: NPU KOPOTKUX 3aMBIKAHUSX; IIPHU
MOMA/IAHNUN  «BBICOKOTO» HAIPSHDKEHUST Ha HU3KOBOJIBTHBIE CETH; MPU TPO30BBIX
paspsaax; dJEKTPOMATHUTHON UHAYKIWHA U JIP.

[ToxapHass ONacHOCTb MEpPEHANPSHKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBHUM, MOXET MPOSBIATBCA B  CICAYIOINIEM: MOBBIIICHUU BEPOSITHOCTH
BO3HUKHOBEHUS KOPOTKOTO 3aMbIKAHUS, YBEJIWYECHHMM TOKOBOM HArpy3ku Ha
OTAEJIBHBIX YYaCTKAaX »JJEKTPUYECKOM LENM K BO3MOXXHOCTH BO3HUKHOBEHUS
NEepPErpy3KH; NOBBIIICHUN TEIUIOBBIJEIECHUS B DIIEKTPOHAIPEBATEIbHBIX YCTPONUCTBAX;

IOBBINICHUHU BCPOATHOCTH BOSHUKHOBCHUA aBapHﬁHBIX PCKUMOB B 3JICKTpOHpPI60an

3]

Henpasunvnaa 3xcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPagHOCmu 3J1eKmpPou30euil

[ToxxapHas  0€30MaCHOCTh  JJEKTPUUYECKUX MNPUOOPOB  HANpaBieHA Ha
obecrieueHre MPaKTUUECKOW HEBO3MOXKHOCTH 3aropaHusi, Kak caMOro M37eNus, TaK U
OKpYy’Karomied ero cpeapl, YTO JOJDKHO OO0eCneYmBaThCi  KOHCTPYKIIMEH
ANEKTpONpUOOpa, BLIOOPOM  KOMIUIEKTYIOUIMX  M3JEIUA W MaTepHaloB C
TEMITEpaTypHbIMU XapPaKTEPUCTHUKAMU, COOTBETCTBYIOIIMMH TEIUIOBOMY PEKUMY
pab6oTtel. [Ipy 3TOM XapakTepuCTUKaMU M0Kapo0e30MaCHOCTH SIBISIETCS COOTBETCTBHE
TEMIIepaTypbl HAa OCHOBHBIX JJIEMEHTaX JJIEKTPUYECKOTO MPHUOOpa IOMyCTUMBIM
3HAYCHUSIM, KaK B paboueM, TaKk U B aBapUHHOM PEKUME €T0 paOdOTHI.

Bo3HuKHOBEHHE TIO)KApOB OT DJIEKTPHUECKUX MPUOOPOB MOXKET OBITh
OoOyCJIOBJICHO:  KOHCTPYKTHBHBIMH  HEIOCTaTKaMH,  HApyIICHHUEM  IPaBHII
OKCILTyaTallii; HEKAYeCTBEHHBIM JHEpProcHaOXeHueM (pe3KUMH KoJeOaHUsIMU
HAMIPSDKCHUST B DJICKTPUYECKOM CETH, YTO MOXKET TPUBECTH K BO3HUKHOBEHUIO
aBapUUHBIX PEKUMOB).

OCHOBHBIMY PUYNHAMHU BO3HUKHOBEHUS TIOKAPOB OT JIEKTPUUECKUX U3ICITHMA
SBIITFOTCSI: KOPOTKOE 3aMbIKaHWE B TpHOOpaxX H IIHypax IHTaHHUS, OOJBIIOE
NEPEXOHOE CONMPOTUBIICHUE, TIEPETPYy3Ka, UCKPEHHE, HAPYIIICHHUE TEIIJIOBOTO PEeKUMa
paboThl  3nekTporpuOopa  (YXYILIEHHBIM  TEIJIOOTBOJA),  HEMOCPEICTBEHHOE
COTIPUKOCHOBEHHE HATPETHIX TOBEPXHOCTEH AJIEKTPONPUOOPOB C TOPIOYUMU

MarepuaiaMH; BO3JCUCTBUE TEIUJIOBOTO  W3JIydeHUs mnpudopa (Hampumep,
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3JICKTpOO6OFpeBaT€JISI) Ha TOpHOYHUC MATCpUudibl, BBUICT PACKAJCHHLIX YaCTHII,

00pa30BaBIIMXCS B pe3yJibTaTe aBapuiHOro pexxuma [3].

3. Opranm3anus npoQUIAKTHKHI MOKAPOB
3.1. O01IMe MoJIoKeHus

Opranuzarnus nporIIakTUKH MI0KapoB oT AKCILTYyaTUPYEMOTO
AIIEKTPOOOOPYIOBaHHS HAXOAWTCA B KOMICTCHIMM JIMIA, WIH YIPaBISIOMEH
KOMITAaHUHU, OTBETCTBEHHBIX 3a OOEcTedyeHUe IMOoKaApHOU 0e30MacHOCTH Ha OOBEKTE
3alUTHI, €CITU MHOE HE OMPEICTICHO PYKOBOAUTEIEM OpTraHU3aIliy.

B cootBetrcTBUU € [15] OTBETCTBEHHBIN JOMKEH UMETh: TEXHUUECKHE MMacopTa
OCHOBHOTO 3JIEKTPOOOOPYIOBaHMS, KYpPHAJIbl yueTa »3JIEKTPOOOOpyIOBaHUS C
NEPEYNCIIEHHEM OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS U C YKa3aHHEM €ro TEXHHYECKHX
JAHHBIX, WHCTPYKIMH TIO OKCIUIyaTalldid W TEXHWYECKHWE TMacrmopTa 3aBOJOB-
W3rOTOBUTENEH, cepTUUKAaThl Ha OOOpYyJAOBaHHWE U MaTEepUAIbl, MOAJIEKAIINE
00s13aTeIbHON CEPTUPHUKALIUU, TPOTOKOJIBI U AKTHI UCIIBITAHUN U U3MEPEHU, pEMOHTa
U TEXHUYECKOTO OOCIYyXKUBaHUS 000pYyAOBaHMUs, KypHAI AehEKTOB U HEIMOIAI0K Ha
AIIEKTPOOOOPYIOBAaHUH, IPOU3BOJCTBEHHBIE HHCTPYKIHMH MO  3KCIUTyaTalluu
AJNIEKTPOYCTAHOBOK, WHCTPYKIMU TIO TMOXKapHOW OE30MacCHOCTH, WHCTPYKIUU TIO
NPEIOTBPAICHAIO W JIMKBUAAIMHM aBapuil. Bce MHCTpyKImMM pa3pabaThIBalOTCS C
Y4€TOM BHJIOB BBITTOJHIEMBIX PA0OT U YTBEPHKAAIOTCS PYKOBOJIUTEIIEM OpTraHU3AIIHH.
[Topsimok XxpaHEeHHs TOKYMEHTAIUH YCTAaHABINBACTCS PYKOBOIUTEIIEM OpraHU3aIlNH.

JIokyMeHTanus JOJKHA IepecMaTpuBaThes He pexke 1 pasa B 3 roaa.

Bce wu3MeHeHHsT B DIIEKTPOYCTAaHOBKAaX, BBHIMOJHEHHBIE B  MpOIlEcce
OKCIUTyaTalll¥, JOJKHBI CBOCBPEMEHHO OTpakaThCsl HA CXeMaX W depTekax 3a
MOJIMHUCHIO OTBETCTBEHHOTO 32 AJIEKTPOXO03UCTBO C YKa3aHUEM €ro0 JOJIKHOCTH U JaThl
BHECCHHUS N3MEHEHUHI.

CooTBeTcTBHE DJCKTPUUECKUX CXeM (AKTUYECKUM OKCILTyaTallMOHHBIM
JIOJKHO TTPOBEPATHCA HE pexe | pa3a B 2 roja.

B cootBerctBuuM ¢ [15] mpoBepka YCTPOWCTB 3allUTHOTO OTKJIFOYCHUS
POU3BOAUTCS HE pexe 1 pa3za B KBapTall.

JIyist IpyTUX ammapaToB 3alUThl PEKOMEHTyEeTCs POBOAUTH MPOBEPKY HE peike

1 pa3a B kBapTa.



21

[IpoBepky cCOCTOSIHUS TEPMOMHIMKATOPOB M TEPMOCHUCTEM PEKOMEHIyETCs
npoBOAUTH | pa3 B kBapTal.

TennoBM3NOHHYI0 JAMAarHOCTUKY  3JEKTPOOOOPYAOBaHUS  PEKOMEHAYETCS
IIPOBOJMTH HE pexe 1 pasa B rof.

Pexomenmyercss mpoBOAWTH BHEIUIAHOBOE MPOQPUIAKTHYECKOE 00CieJOBaHUE
OTJENbHBIX AJIEMEHTOB 3JEKTPOOOOPYAOBaHUS TMOCIE KaKIOTO WX PEMOHTa WU
3aMEHBI.

Pekomennyercs mepea MpPOBEACHUEM OYEPEAHOrO WM  BHEIJIAHOBOIO
oOcneoBaHUsl O3HAKOMHUTBCS C JaHHBIMU MPEIbIAYHIEro 00clieJoBaHusA. ITO
MO3BOJIUT TMPOCIEINUTh JUHAMUKY MOKApPHOW OMACHOCTU AJIEKTPOOOOPYIOBaHUS U
CBOEBPEMEHHO MPEIOTBPATUTH MOKAPOONACHYIO CUTYALMIO.

HenocpeactBenHo  mpoduiIakTHYECKUl  OCMOTP  3JEKTPOOoOOpYAOBaHHUS
IPOBOJUT KBAIU(DUIMPOBAHHBIA CHEUUATUCT OOCIY>KMBAIOLIEH OpraHu3alnuu
COBMECTHO C OTBETCTBEHHBIM 3a MOXKAPHYIO MPOPUIAKTUKY HAa OOBEKTE.

Bce onepanuu ¢ anekrpoodopyaoBaHreM (MOHTaX aIlapaToB 3JIEKTPUUECKOM
3alUThl, TEPMOUHIUKATOPOB, TEPMOCUCTEM, NPO(PUIAKTHUYECKOE OOCIyKUBaHHE,
PEMOHT, 3aMe€Ha) JOJUKHBI TMPOBOAUTH KBATU(UIUMPOBAHHBIE  CHEIUAIHUCTHI

o0cyKUBaroOUIed OpraHu3aluy.

3.2. IIpodunakrnyeckue MeponpusiTusi

K npoduiaktuueckuM MepONpHUSATHSIM MO MNPEAYNPEKICHUIO MOKapoB OT
3IIEKTPOOOOPYIOBAHUS KUJIBIX U OOIIECTBEHHBIX 3JaHUMN CIIETyeT OTHECTH:

- IEPUOIMYECKUI KOHTPOJIb COCTOSIHUSL M PpabOTOCIOCOOHOCTH amnmaparoB
3aIUTHI DIEKTPUIECKON CETH;

- IPUMEHEHNE TEPMOUHAUKATOPOB U NEPUOANUYECKUN KOHTPOJIb UX COCTOSIHUS;

- IPUMEHEHHUE TEPMOCHUCTEM;

- IEPUOJINYECKOE pOBEACHHE TETUIOBU3UOHHON JMArHOCTUKH
HKCITyaTUPYEMOT0 3JIEKTPOOOOPYI0BAHUS;

- KOHTPOJIb COCTOSTHUS MCIOJIb3YEMBIX 3JICKTPONPUOOPOB, AIEKTPOTIPOBOIKH U
3JIEKTPOYCTAHOBOYHBIX U3/IEITHI.

CnenyeTr OTMETUTBH, UTO MEpel MEPBUYHON YCTAHOBKOW TEPMOMHIUKATOPOB Ha

AJIEMEHTHI JJIEKTPOOOOPYIOBAHUS HEOOXOJUMO COOCTBEHHHMKY JJIEKTPOYCTAHOBKH
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WIA  DKCIUIyaTUPYIOLIEH  OopraHu3auuyd  pa3paboTarb  HPOEKT  MOHTaxKa
TEPMOMHIUKATOPOB C YKa3aHUEM TOYEK UX MOHTAa)Ka U TUIIOB.

[IpoekT MOHTa)ka TEPMOMHIMKATOPOB JOJDKEH OBITh BKJIIOUYEH B IEPEUYCHb
OCHOBHOM TEXHUYECKON JOKYMEHTALUHU 3alMIIAEMOH JIEKTPOYCTAHOBKMU.

IIpu mnocnenyromeM  MPOBEIEHUUM  PEMOHTHBIX  pabOT C  3aMEHOMU
TEPMOMHAMKATOPOB JOJDKHO OCYIIECTBISTH B COOTBETCTBHUM C TpeOOBaHUSIMH,
pa3paboTaHHOTO IPOEKTa MOHTAaXKa.

VY cTaHOBKY TEPMOMHIMKATOPOB JOJIKEH IPOU3BOIUTH IEPCOHA, TOMYILIEHHbII
K paboTe B JIEUCTBYIOIIUX 3JIEKTPOYCTAHOBKAX, UMEIOIINA HEOOXOIUMbIE 3HAHUS U
HAaBBIKM MOHTa)Xa TEPMOWHUKATOPOB.

MoHTaX TEpMOMHAMKATOPOB, CIEAYyET MPOU3BOJUTH Ha OTKIOUYEHHOM
3IIEKTPOOOOPYI0BaHUM (HAIPUMED, BHIBEJICHHOM B PEMOHT, IIPH MEPHUOIUUYECKOM HIIH
BHEIIJIAHOBOM TEXHUYECKOM OOCIYKMBaHUU U T.A.) ¢ coOmroneHueM llpaBun mo
OXpaHe TpyJa IPH SKCIUTyaTalluH AIEKTPOYCTAaHOBOK.

TepMOMHIMKATOPBI, TPEUMYILECTBEHHO, CIEAYET pa3MellaTh Ha KOHTAaKTHBIX
COEIMHEHMSIX U KOHTAKTaX PACHPEIEIUTENBHBIX YCTPOUCTB; TOIIyCTUMO Pa3MEIEHNE
Ha KOpIlycaXx HEKOTOpOro 3JEKTPOOOOPYIOBaHMSA, a TaKXKe HHBIX D3JIEeMEHTax
JIEKTPOYCTaHOBOK.

TepMonHIUKATOPBI HEOOXOJUMO pa3MelIaTh TaK, YTOOBl OHU OBLIM XOPOILO
BUJAHBl IPU BU3YyaJIbHOM KOHTPOJIE COCTOSIHMS —IOXapHOM  Oe30macHOCTH
IIEKTPOOOOPYIOBaHUSA, B YAaCTHOCTH, TEPMOWHIMKATOPHBIE HAKJIEHKHA CIEAyeT
pa3Memarth TakuM o0pa3oM, 4TOObI TEPMOMHAMKATOPHBIE METKH TEeMIIepaTypHOU
mIKajdbl ObUIM  XOpPOIIO BHJHBI NpPH MPOBEAECHUU BU3YAJLHOIO  OCMOTpA
3IIEKTPOOOOPYIOBAHMSL.

[Ipu pa3MernieHMH TEPMOMHAMKATOPOB CjenyeT u30erarb KOHTaKTa MX
NOBEPXHOCTU C 3JEMEHTaMH, KOTOpbIE CIOCOOHBI BBI3BATh MX IOBPEXKICHUE B
pe3ysbTaTe MEXaHUYECKOIO BO3/IEUCTBUS.

[lepea MOHTaKOM TEPMOUHIMKATOPHBIX HAKIIEEK, HEOOXOIMMO IPOU3BECTU UX
BHEIIHUM OCMOTp Ha NpeIMeT OTCYTCTBHsS MNOBpexIeHuM. TepMoumHIUMKATOpHBIE
METKH TEMIIEpaTypHOM IIKaJbl HAKJICWKH HE JOJDKHBI UMETh OTMETOK JOCTHKEHUS
Ha3HAYCHHBIX TeMIepaTyp (He TOKHO ObITh U3MEHEHUS I[BETa METOK).

Hanecenne TepMOMHINKATOPOB HEOOXOAUMO MPOU3BOJUTH B COOTBETCTBUHU C
MHCTPYKIMEHN MO KCIUTyaTallii TEPMOMHIUKATOPA.

B MMponecCc MOHTAXa HEC JOITYCKACTCA:
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- MEXaHUYECKOE TTOBPEKIEHNE TEPMOUHIMKATOPHON HAKICHKY;

- HAHECEHHE TEPMOUHIUKATOPOB HA DJIEMEHTHI  3JIEKTPOOOOPYTOBAHMS,
HAXOISAIIUECS IO/ HAMIPSKEHUEM;

- pa3MeIlleHHEe TEPMOUWHIUKATOPOB B  HEMOCPEACTBCHHOW OJIM30CTH  OT
HarpeBaTelIbHbIX MPUOOPOB.

B kypHane yka3pIBaeTcsi MECTO HAHECEHHS TEPMOWHIUKATOpa, Tpenen
cpabaTbIBaHUs, UCXOJHOE COCTOSIHHE (I[BET, TPaJAyHMpOBKa M T.II.), JaTa HAHECEHUS,
CPOK HCTIOJB30BAHMSI HITH JaTy 3aMEHBI.

CocTossHUE TEPMOMHIUKATOPOB CJCAYeT IPOBEPATh MYTEM BHU3YaJIbHOTO
0CMOTpa 3IEKTPOOOOPYAOBaHUS C COOIIIOIEHUEM TPeOOBaHUN MPABUII OXPAHBI TPYIa
(B mepro/1 BHITIOJHEHHUS TUTAHOBBIX, BHETNIAHOBBIX OCMOTPOB, B TIEPHO/I BHITIOTHEHUS
PEMOHTHBIX PaboT).

[TepuonnaHOCTH ocMOTpa AIEKTPOOOOPYTIOBAHWS, 3aIUIIICHHOTO
TEPMOMHIUKATOPAaMH,  yCTaHABIMBACTCS  OPTraHU3AI[MOHHO-PACTIOPSIUTEIHHBIM
JOKYMEHTOM  COOCTBEHHHMKA  JJICKTPOYCTAHOBKM  WJIM  OKCIUIyaTUPYIOIIEH
OpraHHU3aIUECH.

[Ipu mpoBeseHNU BU3YyaTbHOTO OCMOTpPa 0CO00€ BHUMAHHE CIEAYET YICISThH
OTCYTCTBHIO MEXaHWYECKUX IMOBPEKACHUN TEPMOMHINKATOPOB, MX OTKJIICUBAHUIO FIIH
OTCIIANBAaHMIO, CPA0ATHIBAHUIO TEPMOUHANKATOPHBIX METOK.

OcHoBaHueM ISl BBIBOJIAa OOOPYJOBaHUSI B PEMOHT SIBIISETCS IMPEBBIIICHHUE
TEMITepaTyphl JIEMEHTOB AJIEKTPOOOOPYTOBAHUS.

[TpodunakTuyeckre MeponpuATHS MPEIACTABICHBI B TA0IHIIE 3.
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[IpodunakrTuyeckre MeponpusTHs

Tadmuma 3

Pexomenayemasi JelicTBUs IPH 00HAPYKEHUH
Texnuuyeckue cpeacraa IpodunakTuyeckoe MmeponpusiTue
NEePUOANYHOCTH HEHCIPABHOCTH
ABTOMAaTHYECKHE BusyanbHblii o0cMOTP. 1 pa3 B kBaptan | [Ipu oOHapyKeHUH HEUCTTPABHOCTH MMPOU3BECTH
BBIKJIFOYATEIN He nomxHO OBITH nedopManuu Kopiyca, U3MEHEHHUs 3aMEHy amnrnapara
IBETA W OIUIABJICHHUS W30JLIUU IIPOBOJOB, CJEN0B
neperpena (M3MEHEHHsI 1[BeTa) KOHTAKTOB.
[IpoBepka COOTBETCTBMS MAapaMeTpoOB  ammapara,
YKa3aHHON B MAapKHMpOBKE IIapaMeTpam 3JIEKTPUUECKON
CETH 10 HAIIPSIKEHUIO U TOKY.
[TpoBepka pabOTOCIIOCOOHOCTH.
VYerpoiicTBa 3aluThl | Bu3yanbHbIil 0CMOTD. 1 pa3 B kBaptan | IIpu oOHapyKeHUU HEUCIIPAaBHOCTHU MPOU3BECTU

TuddepeHInaIbHOro ToKa

He nmomxHo OBITH Aedopmanuu Kopmyca, U3MEHEHHS
[IBETAa ¥ OIUIABJICHUS W3OJSIIIUM TPOBOJIOB, CJIEIOB
neperpesa (M3MEHEHHUS 1[BETa) KOHTAKTOB.

[IpoBepka COOTBETCTBHS MapaMeTpOB  ammapara,
yYKa3aHHOM B MapKHUPOBKE MapaMeTpam 3JIEKTPUUECKOU
CEeTH TI0 HANPSDKCHHWIO, TOKYy, auddepeHmaIrHoOMy
TOKY.

[TpoBepka pabOTOCTIOCOOHOCTH C TIOMOIIBIO KHOIKH
«Tect». IIpn HaxkaTum Ha KHONKY «TecT» yCcTpOMCTBO
JTIOJDKHO CpaboTaTh.

3aMEHY YCTpONCTBA

YcrpoiictBa  3amMTBl  OT
JyTOBOTO npobos
(uckpeHus)

BusyanbHelii 0CMOTD.

He nomxno ObITH Aedopmanum Kopimyca, U3MEHEHHS
[[BETa W OIUIABJICHMS M30JSLUU IPOBOJAOB, CIEIOB
neperpeBa (U3MEHEHHS 11BETa) KOHTAKTOB.

IIpoBepka COOTBETCTBHMSI IIapaMeTpPOB  ammapara,
yKa3aHHOM B MapKHpPOBKE MapaMmeTpam 3JIeKTPHUECKON
CETH I10 HANPSIKEHUIO, TOKY.

1 pa3 B xBapTain

[Tpu oOHapy X KEHUN HEUCTIPABHOCTH MTPOU3BECTH
3aMEHy yCTpOMCTBa
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Texnuueckue cpeacrsa

IIpodunakTuyeckoe Mmeponpusitue

Pexomenayemas
NePUOANYHOCTH

JeiicTBUS NPU O0OHAPYKEHUH
HEMCNPABHOCTH

[TpoBepka pabOTOCIIOCOOHOCTH C TIOMOIIBIO KHOTIKHU
«Tect» wnM mnpu TOMOIIM TECTOBOTO YCTpPOICTBa,
BXOJISAIIETO B KOMIUICKT MOCTaBKU. [Ipu HaxaTtmm Ha
kHonky «Tect» ycrpoiicTBo A0mkHO cpabotarh. [Ipu
BKJIIOYEHUU TECTOBOI'O  YCTPOMCTBAa B  PO3ETKY
3allMIIAeMOH IIeNH YCTPOMCTBO JOKHO cpaboTaTh.

VYerpoiictBa  3amuThl 0T | BusyanbHblll 0OCMOTP. 1 pa3 B kBaptan | [Ipu oOHapy)eHUN HEUCTIPAaBHOCTH MTPOU3BECTH
HIEPEHAIIPSHKCHUS He nomxHO ObITH JedopManuu Kopiyca, U3MEHEHHs 3aMEHy YCTpOMCTBa

LBETAa W OIUIABJICHUS W30JLILUU IIPOBOJOB, CIEN0B

neperpesa (U3MEHEHMsI 1[BeTa) KOHTAKTOB.

IIpoBepka COOTBETCTBMSA NApaMeTpOB  ammapara,

YKa3aHHOM B MapKHpPOBKE ITapaMeTpaM 3JIEKTPUYECKON

CETU 110 HANPSKEHUIO, TOKY.

TepMOUHIUKATOPHI BusyanbHblil 0CMOTD. 1 pa3 B xBaptann | IIpu oOHapy KeHUH MEXaHUYECKUX

OTcyTcTBHE MEXaHUYECKUX MTOBPEKICHUM. MOBPEXKACHUM  WIM  HCTEYECHHs  CpOKa

IIpoBepka CpOKOB dKCILTyaTallud TEPMOMHINKATOPOB B DKCIUTyaTaluu IIPOU3BECTH 3aMeHy

COOTBETCTBHUH C JIOKYMEHTALIUEH U3TOTOBUTEIS. TEPMOMHANKATOPA.

OtcyTcTBHE U3MEHEHUS 1IBETAa TEPMOUHIUKATOPOB. B cilydae WU3MEHEHUS 1BETa
TEPMOMHANKATOPANPOU3BECTH  JEUCTBUS 110
pazgenny 4.3  HacTOSIIMX  METOIUYECKUX
PEKOMEH TALIHIA.

Tepmocucremsl BusyanbHblil 0CMOTD. 1 pa3 B xBaptan | [Ipu OoOHapy KeHUH MEXaHUYECKUX

OTcyTCTBHME MEXaHUYECKUX MOBPEKIECHUN JaTYUKOB. MOBPEXKACHUM  WIM  HCTEYECHHsS  CpOKa

IIpoBepka CpOKOB  JKCIUlyaTallud  JaTYMKOB B JKCIUTyaTaliy IIPOU3BECTU 3aMEHY JaTYMKOB.

COOTBETCTBHUH C IOKYMEHTALIUEW U3TOTOBUTENS.

OtcyrcTBUE HU3MEHEHUs 1BETa OILIABJICHUH,

nedopmarum.

TennoBu3noHHas IIpoussectu TEIJIOBU3UOHHYIO nuarHoctuky | He pexe 1 pasa | Ilo pe3yabpraTtam TEIJIOBU3MOHHOI'O
JIMarHOCTHKA JKCILTyaTUPYEMOTO 3EKTPOOOOpYyA0BaHUS B ron o0cre10BaHusl COCTaBISAETCS MPOTOKO.

COOTBETCTBUM C [6] wiM Jpyrod aTTECTOBAHHOM
METOIUKON TEIIOBU3UOHHON JUArHOCTHUKH.

[TpoTokos AOMKEH conxepKaTh CIETYIONIYIO
nHpopmanuo:
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Texnuueckue cpeacrsa

IIpodunakTuyeckoe Mmeponpusitue

Pexomenayemas
NePUOANYHOCTH

JeiicTBUS NPU O0OHAPYKEHUH
HEMCNPABHOCTH

- HAaUMCHOBAaHWUE W QJpPeC OpTraHU3AIHHU-
HCIIOJHHUTEIIS,

- HOMEp JIMIEH3UW W AaKKpeOUTAllMh Ha
IIPOBEJICHUE JIAHHOTO BUAA PabOT ¢ yKa3aHHEM
JaThl BBIJAYM, PETHCTPAIMOHHOTO HOMEpa,
HAaUMEHOBAHHMS OpraHa BBIJAABIIETO JIMIICH3UIO U
MIPOBO/IMBIIIECTO AKKpeTUTAIHIO, Cpoka
JIEHCTBHS,

- HOMEp OT4YeTa, HOMEp JK3eMIUIsIpa W JaTy
(cpokw) npoBeAeHUs PabOTHI,

- HaMMEHOBaHHE OOCJIEIOBAHHOIO O0BEKTa H

€ro ajJpec;

- CIMCOK MCIIOJHUTENEH C  YyKa3aHUueM
KBTI (UKAIIH;

- IepeYEHb CpEeICTB M3MEpPEHUI

UCTIONIB30BaHHBIX ~ MPH  OOCJCNOBaHUHU, C
yKa3aHUEM JaThbl TOBEPKHU;

- 1Ie7b 00ceIoBaHus (OTMpeIeIeHUue TIOXKapHOU
OMACHOCTH) U OOBEKTHI 00ciIeJoBaHUs (yKa3aTh
KaKoe AIIEKTPOOOOPYI0BAHNE 3IAHUS
II0JIBEPTaJIoCh 00CIEA0BAHNUIO);

- XapaKTEepPHCTUKH OOBEKTOB 00CIEIOBAHUS
(cocTosiHME AJIEKTPOOOOpY10BaHUS,
HaIpsHKCHUE, TOK HATPY3KU U T.]11.);

- pe3ympTathl  OOciemoBaHHsS  (CTENEHb
JNe(HEeKTHOCTH (mo>xapHoit OTIaCHOCTH),
TEPMOTPaMMBbl M COOTBETCTBYIOIIME UM
dboTon3oOpaxkeHusi, CIHUCOK JEPEKTOB IO
CTEINEHH UX MOXKApHOH OMaCHOCTH).
Coneprxanue MPOTOKOIA MOXKET JOMOTHATHCS B
3aBUCHMOCTH OT 00CJIeTyeMOro 0OOBEKTA.
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Texnuueckue cpeacrsa

IIpodunakTuyeckoe Mmeponpusitue

Pexomenayemas
NePUOANYHOCTH

JeiicTBUS NPU O0OHAPYKEHUH
HEMCNPABHOCTH

PazpuBmmecs gedexktsi u  nedexTsl  Ha
HAYaJIbHOM CTaJMU Pa3BUTHSA PEKOMEHIOBAHO
YCTPaHATh B XOJ€ IUIAHOBOTO OTKJIFOUEHUS
AIEKTPOOOOPYJOBAHHS.

B ciyuyae oOHapyskeHHsI 30HBI ¢ aHOMAJIbHBIM
HOKaPOOIIACHBIM TOBBIIICHUEM TEMIIEPATYPhl
Npou3BeCTH  JIeHCTBUST 10  pazmeny 4.3
HACTOSANIMX METOANYECKUX PEKOMEHIAIIH.

OKcITyaTupyeMble
JIEKTPOIIPUOOPHI
3JIEKTPOYCTaHOBOYHBIE
U3JIeNus

BusyanbHblii OCMOTp AIIEKTPONPUOOPOB u
JIEKTPOYCTAHOBOYHBIX  HU3JENUN  (SJIEKTPHUUECKUX
PO3ETOK).

He nomxno ObITH aedopManmu Kopryca, W3MEHEHUS
LBETa W OIUIABJIEHUS HM3OJISIIIUU MPOBOJOB U IIHYPOB
MATaHUs, CJEAOB TIeperpeBa (M3MEHEHHS IIBETA)
KOHTaKTOB.

He nomkxHO OBITH MOBPEXKACHHUS WU30JSAIUNA MTUTAOITUX
MIPOBOJIOB U IITHYPOB MUTAHUA.

Po3zetkn mOmKHBI OBITH HAACKHO 3aKPETUICHBI, HE
IOJDKHBI  HMMETh  OIUIABJIEHHMH M MEXaHHYECKHX
TOBPEKICHHIA.

[IpoBepka cOOTBETCTBUS TApaMETPOB EKTponprdopa,
yKa3aHHON B MapKHUPOBKE IMapaMeTpaM IJICKTPUICCKON
CETH 10 HATPSHKEHUIO U TOKY.

Hcnonw30BaTh  3IEKTpONpUOOpP IO HA3HAYCHHIO B
COOTBETCTBUU C HHCTPYKIIMEH 10 HKCILTyaTal[iu.

ITepen kaxabiM
BKITIOYCHUEM
AJIEKTpOTIpruOOpa
¥ BO BpeMs
9KCILTyaTaI[|K

[Ipu oOHapyKEHHU HEHCIPABHOCTH BBIBECTH
npuOOop U3 IKCILTyaTaluu.

ITpou3BecTH peMOHT WM 3aMEHY HEUCIIPABHOTO
AIIEKTPOOOOPYIOBAHUSI.
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3.3. J[eiictBuss mnpu  OO0HApPY:KeHMH  ABApHIlHOTO  pekMMa B
3JIEKTPOOOOPYA0BAHUM

ABapuiHBIN peXUM PaOOThI IKCIUTYaTUPYEMOTO JIEKTPOOOOPYIOBAHUS MOKET
IPOSIBJIATHCS B BHJIC CPAOOTKHU amlmapaToB AJICKTPUUECKON 3alTUThI CETH, NU3MEHEHUS
I[BETa TEPMOWHIUKATOPOB, OOHAPYKCHHMsI 30H aHOMAJIBLHOTO HarpeBa 3JICMEHTOB
ANEKTPOOOOPYIOBaHUS TPU TEIUIOBU3MOHHOW JMArHOCTUKE, CpaOOTKU JaTUYHUKOB
TepMmocucteM. Kpome Toro, 00 aBapuifHOM pexumMe padoThl IEKTPOIPUOOpa MOXKET
TOBOPUTH TIOSIBJICHHE HA €r0 MOBEPXHOCTH, ITHYpPE M BHWJIKH IMHUTAHHS OIUIABICHUM,
nedopManuy KOpiyca, BOSHUKHOBEHHH TIPpH pab0Te HEXapaKTEpHOTO ITyMa U 3araxa
IUIaBAIICHCS U30ISIIUH.

[Tpu3Haky aBapuitHOTO peKUMa pabOTHI ANEKTPOOOOPYIOBAHUS U ICUCTBUS TIPU

UX 0OHAPYKECHUU TIPEJICTABIICHHI B TabIuIIe 4.



29

Taomuna 4
[Tpu3Haku aBapuitHOro pexuma paboThl AIEKTPOOOOPYAOBAHMS U IEUCTBUS MPU UX OOHAPYKEHUU
IIpu3Hak aBapuMHHOIO pexKUMA Bo3MmoskHas npuunHa Pexomenayemble 1eHCTBHSA
Cpaboran aBTomaTHueckuii Boiktoyarens | KopoTkoe 3aMbikaHue B LIETIH. Orarn 1.
Ileperpyska B nienu. - YCTAaHOBUTh KaKOM THUII arlnapara 3aliThl cpadoTa (aBTOMaTHYECKUNA
BBIKJIIOYATENb, YCTPOWCTBO  3alIUTHl  AUPHEpEeHLHaTIbHOrO0  TOKa,

Cpabotano YCTPOMCTBO 3alUThl | YTEuKa TOKa.

nuddepeHIaIbHOTO TOKA

Cpabotasio  ycTpoiicTBO  3ammThl  OT | JlyroBoit

ZyTOBOTO 1p0o00st (MCKPEHUS) po0Ooii(rocae10BaTeNbHbIN,
napauleNibHbIM, Ha 3eMJII0) WU
UCKpEHHUE.

Cpabortano  ycrpoiictBo  3amuThl  OT | [lepenaapl HampsHKEHUS

NepeHaIPsHKeHUS

YCTPOMCTBO 3allUThl OT IIEPEHANPSDKEHUS, YCTPONCTBO 3alIUTHI OT
IYyroBoro mnpo0osi (MCKpeHus)) WiIM IO KaKOMy KaHally IpPOU3O0ILIO
cpabaTbIBaHUE, €CIM PUOOP KOMOWHUPOBAHHBIH, T.€. 00BEIUHSET B cede
JIBa ¥ 0OJIce THIIA 3alUTHI,

- YCTaHOBUTb OOCTOSITENBCTBA IPU KOTOPBIX MPOU30ILIO OTKIIOUEHHE.
Uro nmpousouuio mnpeja OTKIOYEHUEM (MOJKIIOYEHUE WIM OTKIIIOUEHHUE
noTpeOuTeNsi, MeplaHue CBeTa, aHOMaJlbHasi paboTa AJIEKTPOIpUOOPOB U
1.11.)? Kakue Harpysku Obutd moOAKIIO4YEeHBI M Obun B padore? Korma u
CKOJIBKO pa3 cpabaThIBaIM aapaThl 3alUThI?

- TPOBECTH BHU3YaJbHBI OCMOTpP 3JIEKTPOOOOPYIOBaHUS (IIHYPHI
NUTAHUS,  PO3ETKH,  BBIKJIIOYATEIH,  KOHTAKTHBIE  COEJMHEHUS,
COETMHUTENIbHbIE KOPOOKH, 3JIEKTPONPUOOPHI) HAa HAJUYHME BHUIAUMBIX
MOBPEXKIACHUM (M3MEHEHUE LIBETa WIM OIUIABICHUE H30JISLHUM, CIE]bI
TEPMHUYECKOTO BO3JIEHCTBUS B pe3ysibTaTe€ KOPOTKOTO 3aMbIKaHUS,
UCKpPEHUs, IEPETPy30K);

- €ClM TMpH BHU3YaJIbHOM OCMOTpPE OOHapy>KEHbl TMOBPEXKIEHUS, TO

HEOOXO/MMO TPUCTYNUTh K YCTPAHEHHUIO TPUYMH  BBISIBICHHBIX
MTOBPEXACHUIN u PEMOHTY (3ameHe) MTOBPEXKIEHHOTO
3JIEKTPOOOOPYI0BAHH;

- €CJIM IPU BU3YaJIbHOM OCMOTpE MOBPEXJEHUS HE OOHapyX EHBI, TO
HE00X0IMMO MPENTH K JTamy 2.

Otam 2.

[IpoBepuTh HaaNEKAITYIO pabOTy anmapara 3amluThL.

- JJIA YCTpOﬁCTBa 3allIUThI OT HepeHaprl)KeHI/IH I/ISMepI/ITI) 3HAUYCHUEC
HaHpﬁ)KeHI/IH HI/ITaIOIJ_[eI\/‘I CCTHU. ECJII/I 3HAYCHHUC ITUTAKOIICTO HaHpH)KeHI/ISI
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IIpu3Hak aBapuiiHOTO peskuMa

Bo3moxkHas npuyuHa

Pexomenayemble qelicTBUsI

CEeTH BBIXOJUT 3a JIMAa30H yCTaBKU amnmapara (HKe HIDKHETO Ipejena
WIX BBILLIE BEPXHEro), TO mpobiema B ceTu. Eciu 3HaueHne MUTaroLero
HANpSOKCHUSI CETH JIOKHUT B JHMANa30HE YCTAaBKH, TO ammapar 3alluThl
HEHCIIPaBEeH U ero Heo0X0AUMO 3aMEHUTb;

- U YCTPOKCTBA 3aIUTHI TU((HEepPEHIIMATEHOTO TOKA B COOTBETCTBUU
co craHzapramu [/, 8] B KOHCTPYKUHMH JIOJIKHO OBITH HPEAYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIMKA), KOTOpOE OOECIEYHBAET IPOBEPKY
paboTOCIOCOOHOCTH anmapara. Taxoxe MOYHO POBEPUTH
paboTOCIOCOOHOCTh YCTPOWCTBA € MOMOILNBIO NPUOOPOB TPOBEPKH U
U3MEPEHUsl MapaMeTpoB YCTPOWCTB 3aIUUTHOIO OTKIOYEHus. Eciu
anmapar 3alluThl HEUCTIPABEH, €ro HeOOXOMMO 3aMEHHUTb.

- a8 yCTpOWCTBA 3allUThl OT JYIOBOTO IIpo0Osi IMPOBEPUTH
paboTOCIOCOOHOCTH armapara B COOTBETCTBUU C MHCTPYKIMEH 3aBoja-
usroropurens. Hampumep, ¢ NOMOLIBIO TECTOBOIO  YCTpPOMCTBa,
BXOJISIIIETO B KOMIUIEKT TOCTaBKH MNpHOOpa, MpH MOMOIIU TECTOBOM
KHONKM M T.A. Ecim anmapar 3amurhl HEUCHPaBEH, €ro HeoO0XOAUMO
3aMEHHTb.

- JUIsl aBTOMAaTUYECKOI0 BBIKJIIOUYATENs IPOBEPUTH PabOTOCIIOCOOHOCTD
MEXaHU3Ma pacleIieHus. B3BeCcTH aBTOMaTH4YECKUI BBIKIIIOYATENb PYKON
U Tocie OTKIYMUTh ero. [lpu oTKIoYeHMH AOJKeH OBITh CIIBILIEH
XapaKTEPHBIN LIEITUOK.

Ecnu anmapaTsl 37€KTpUYeCKON 3aIlUThl UCIIPaBHBI, TO HEOOXOAUMO
nepenTy K stamy 3.

Oran 3.

[IpoBepka mpucoeTMHEHHBIX HATPY30K (JIEKTPONPUOOPOB).

- MPHUCOEIUHATh K DJIEKTPUYECKON ILenu IO0OYepeqHO IO OJIHOU
Harpys3Ke, KOHTPOJHUPYsI cpabaThIBAHUS alllapaToB 3alHTHI,

- NIPU BBIABICHUU HArpy3KH, BbI3bIBaIOIIEH cpabaThlBaHHE ammapara
3alIUThI, BEIBECTH HATPY3KYy M3 dKCIUTyaTalllu.

Pe3ynbraTsl IPOBEPKH, a TaKXkKe BCE MPOBEICHHbIE NMPO(PUIAKTHUECKUE
Y pPEMOHTHBIE pabOTHI TOJKHBI ObITh 3a()UKCHPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapuiiHOTO peskuMa

Bo3moxkHas npuyuHa

Pexomenayemble qelicTBUsI

TepMOI/IH)II/IKaTOP HU3MCHUII LIBET

[Ieperpy3ka uenu.
[i1oX0oM KOHTAKT.

- BeiBecTu 3n1ekTpooOopy10BaHUE U3 SKCILTyaTalllu;

- YCTaHOBHTH OOCTOSITENECTBA, NMPH KOTOPBIX IPOU3OIIET IEPETpeB
(xaKue Harpy3KH ObUIHM MOAKIIOUEHBI U ObUIH B paboTe, MPU BO3MOXKHOCTH
M3MEPHUTH MPOTEKAOIINHA TOK C IEJIBIO BBISABICHHS MTEPETPY3KH).

- MPOBECTH BU3YaJbHBI OCMOTpP 3JIEKTPOOOOPYOBAHUS, HA KOTOPBIN
HAaHECEH TEPMOMHAMKATOP Ha HAIUYAE BHIUMBIX ITOBPEKICHHUHA
(U3MeHeHue IBeTa WU OIUIAaBJICHUE H3O0JIALUM, CIEAbl TEPMUYECKOTO
BO3JCHUCTBUSI B  pe3yslbTaTe KOPOTKOTO 3aMBIKaHUS, HCKPEHUS,
MePerpy3oK);

- €CIIM TP BH3YAJIBHOM OCMOTpE OOHApYXEHBI IOBPEKICHUS, TO
HEOOXO/MMO TPUCTYHNUTh K YCTPAHEHHUIO TPUYMH  BBIIBICHHBIX
MTOBPEXKACHUIN u PEMOHTY (3ameHe) ITOBPEXKICHHOTO
3JIEKTPOOOOPY I0BaHM;

- eCIIi TIPH BHU3YaJbHOM OCMOTpE IMOBPEXKICHHUS HE OOHApy>KEHBI —
IIPOBECTH OLEHKY €ro COCTOSHUS U BBIIOJHUTH NpO(UIaKTHYECKUE
paboTHI;

- YAAIUTh CTapblii TEPMOMHANKATOP U HAHECTU HOBBIH.

B xypHane ykas3aTb [naTy OOHapy>KE€HHs IE€perpeBa, IpPUYMHY,
MPOBEACHHBIC Pa0bOTHl (PEMOHT, 3aMeHa, MPOPUIAKTHYECKHE PabOTHI),
7aTy HAHECEHUS HOBOTO TEPMOHMHIUKATOPA, COCTOSHHE HOBOTO
TePMOUHINKATOpa (1IBET, TPaAyHUpOBKa HU.T.II.).

[Tonyuen curHan moxapHOW OMACHOCTH OT
TEPMOCHUCTEMBI

Ileperpyska.
II;moxoi KOHTAKT.

B cnyuae nonmyueHus curHana o neperpese:

- YCTaHOBUTH MECTO, I'’I€ IIPOU3OIILIO Cpa6aTI)IBaHI/Ie JaTyuKa,

- 3aduKcHUpoBaTh B JKypHalle BpeMs, MECTO U HaNMEHOBaHUE
AJIEKTPOOOOPYTOBAHMUS, HA KOTOPOM IPOU3OILIO CpadaThIBAaHHE;

- TPOU3BECTH OCMOTp OOOpYJIOBaHHS, IO TPUYHNHE KOTOPOTO
MIPOM30IILIO CpabaThIBAHUE CUCTEMBI;
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IIpu3Hak aBapuiiHOTO peskuMa

Bo3moxkHas npuyuHa

Pexomenayemble qelicTBUsI

- IO pe3yjibTaTaM OCMOTpa, B CJIIy4dac BBIABJICHHA HCUCIPABHOCTH,
NPOBECTH  PEMOHT, TEXHHUYECKOE OOCIy)KMBAaHHE WIH  3aMCHY
ANEKTPOOOOPYTOBAHUS;

- IPY HEOOXOIUMOCTH 3aMEHUTH TATUYUK C COOTBETCTBYIOIICH OTMETKOM
B )KypHAaJe.

[Ipn IIPOBEICHUU TEIJIOBU3MOHHOM
JMAarHOCTUKU  OOHAapyXeH aHOMAaJbHBbIi
Harpes 2JIEMEHTA NIEKTPOOOOPY10BAHUS

[Teperpy3ka.
I;oxoi KOHTAKT.

[Ipu  oOHapyXeHMM  aBapuUHHOTO  MOXKapPOOMACHOIO
ANEKTPOOOOpYyAOBaHHE  HEOOXOOUMO  HEMEAJIEHHO
AKCIUTyaTalluy U MPOBECTU PEMOHTHBIE PAOOTHI.

[Tocne ycrpaHeHHs HEMCHPABHOCTEH, MPUBEALIMX K BO3HHUKHOBEHHUIO
nedekra, PpPEKOMEHIYETCS] TPOBECTH TOBTOPHOE TEIUIOBU3MOHHOE
o0crneoBaHUE JaHHOTO OOBEKTA.

PeSy.TII)TaTBI HOBTOpHOﬁ JAUArHOCTUKHU 3aHCCTH B IIPOTOKOJI C YKa3aHUEM
MPOBEICHHBIX PEMOHTHO-TIPO()MIAKTHYECKHX padoT.

PeKOMeHI[yeTCfI IMPOBOAUTH BHCIIJIAHOBYIO TCIIJIOBU3UOHHYTO
JIMarHOCTUKY OTICNBHBIX JJIEMEHTOB 3JEKTPOOOOPYAOBaHUS TOCIHE
KaXXJ0ro nx pEMOoHTa UJIU 3aMCHBI.

Pe3ynbTaThl BHEIUIAHOBOW JAMAarHOCTHKH 3aHOCATCS B IMPOTOKON C
yKa3aHHUEM MPUYUHBI 00CIIeI0BAHUS.

nedexra
BLIBECTH U3

[Ipu pabGote nsnekTpuueckoro mpudopa
HAOI0TaeTCs HE XapaKTepHBIA IIyM, 3amax
TIJIABSIIENCA U30JISIIUH.

[Tepenane! HanpsKEHUS.
Hapymenue
JKCIUTyaTalUu.
HewncnpasHocTs
ANeKTpoInprudopa

paBUII

OTKIIIOUUTH SIAEKTPOTPUOOP OT CETH.

OcmMmoTpeTh TprbOOp Ha HANMYUE HEUCIPABHOCTEH (OIIaBICHHE WU
MOBPEXKICHUE HM3OJBIIIUN TUTAIONIEro IIHypa, Aedopmarius Kopryca U
T.1.).

[Tpu oOHapyKEeHUH HEUCTIPABHOCTH BBIBECTU MPUOOP U3 IKCIUTyaTaI|H.

[TpousBecT peMOHT WJIM 3aMEHY MPUOOpa.
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3akirouenue

J11st TOBBITIIEHUST YPOBHSI TIOYKAPHOM 0€30MaCHOCTH 0OBEKTOB JKHMIIOTO CEKTOPA U
OOIIIECTBEHHBIX 3/IaHWA HEOOXOJAMMO TPOBEICHUE MEPOIPHUATHNA MO MPOQPUITAKTUKE
MOKapPOB OT IEKTPOOOOPYJOBAHUS HA OCHOBE COBPEMEHHBIX BO3MOKHOCTEH BEICHUS
MOHUTOPHUHTA  COCTOSIHHSI ~ TOXApHOW  0€30MacCHOCTH,  JKCIUTyaTHPYEMOTO
AIEKTPOOOOPYTOBAHUS.

K HUM OTHOCHTCS CHCTEMaTHYECKHA MOHHTOPHHT TOKapHOW OE30macHOCTH
AKCILTyaTUPYEMOTO 3JICKTPOOOOPYIOBAHUS JKWIBIX M OOIIECTBEHHBIX 3JaHUUA C
NPUMEHEHUEM COBPEMEHHBIX TEXHMUYECKHX CPEACTB, & MMEHHO TeIJIOBU3UOHHAs
JMArHOCTHKA, TPUMEHEHNE TEPMOUHIUKATOPOB TSI BHISIBIICHUS aBAPUHHBIX yU4aCTKOB
AJIEKTPOYCTAaHOBOK. Takyke HEOOXOAMMO BHEAPSTh B IIUPOKYIO MPAKTUKY HOBBIC
anmapathl 3aITUThI JJIEKTPHUECKUX CETEH — yCTPOMCTB 3aIIUTHI OT JyTOBOTO MPOOOS 1
NepeHANPSIKCHHUS.

C 1enpi0 TOBBINICHHS  TMOXKApPHOM  O€30MAaCHOCTH  AKCILUIYyaTHPYEMOTO
AIEKTPOOOOPYIOBAHHUS JKHJIBIX W OOIMIECTBEHHBIX 3JIaHHHM, MTPOPHUIAKTHICCKUM
OCMOTpaM JOJKHBI TTOABEPTaThCS BCE DJIEMEHTHI DJIEKTPOYCTAHOBOK.

Meton mnpoduUIaKTHKKA JMODKEH BBEIOMPATHCS HWCXOMS U3 TEXHHYECKHUX
BO3MOXKHOCTEM, yI0OCTBa BEIACHUS OCMOTPOB U 0O€30MaCHOCTH OOCITY>KHBAIOIIETO
nepcoHana. Bo3MOXHO NpHUMEHEHHE pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUU U YCIOBUH IKCILTyaTaIvH.

CodeTaHrie HECKOJIBKUX METOJIOB MPOPUIAKTUKH MO3BOJIIET Oosiee 3(PpPeKTUBHO
MPOBOAUTH NMPOGUIAKTUKY MOKAPHOU 0€30MTaCHOCTH JIEKTPOOOOPYIOBAHUS KUIIBIX U
0OIIIECTBEHHBIX 3TaHUIA.

[IpumeHsis COBOKYNMHOCTh Pa3IMYHBIX METOJIOB MOXKHO TOCTPOUTH CHCTEMY
MOHUTOPUHTAa ¥ TPOOUIAKTHKH TOXXKAPHON OE30MacHOCTH IKCILUTYyaTHPYEMOTO
AIIEKTPOOOOPYIOBAHUS, OTPAXKAIONIYID COCTOSHHE TOKapHOW  0e30macHOCTH

JIEKTPOYCTAaHOBOK U MO3BOJISIOLLYIO OCYIIECTBIATh €r0 MPO(PUIAKTHKY.
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[Ipunoxenue

Onucanne TEXHNYECKUX CPEACTB MpeAyNpe:KIeHus: U NPOPUIAKTHKH
MOKAPOB OT 3JIeKTPO0OOPY/10BAHMS

ABTOMaTHYeCKHe BbhIKJIYaTeu (AB)

ABTOMATHYECKHI BBIKJIIOUATENIb WM TIPOIIE TOBOPS «aBTOMAT» - OTO
KOMMYTAIIMOHHBIN amnmapar, IpeJHa3HauYCHHBIN 71 3aIIUThI SJIEKTPUIECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPErPY30K.

ABTOMaTHYECKHE BBIKIIFOYATEIN OBIBAIOT C AJIEKTPOMArHUTHBIM PaCCIUTEIIEM
3aIUATIAIONIAM JICKTPUUYECKYIO IIETb OT KOPOTKOTO 3aMBIKaHHUS 1 KOMOMHUPOBAHHBIM
pacuenuTesieM — KOIJa JONOJHUTEIBHO C DJEKTPOMAarHUTHBIM paclenuTeaeM

IMPUMCHACTCA TEILUIOBOM pacucIuTCIib, 3a111mua101111/1ﬁ IICIIb OT IICPCTPY3KHU.

1, 2 — BUHTOBBIE KJIEMMBI JIJIsl HOJKITIOUEHHSI;3 - OABM)KHBIM KOHTAKT; 4 — HEMOABM)KHBIM KOHTAKT;
5 - nyroracutenbHas Kamepa; 6 - THOKHIA TPOBOIHUK (IPUMEHSETCS U COeTMHEHNUS MTOIBIKHBIX
yacTell aBTOMAaTUYECKOTr0 BBIKIIIOYATENS); 7/ - KaTyIIKa 3JeKTPOMAarHUTHOIO pacuenurens; 8 -
CEep/ICYHUK AIIEKTPOMArHUTHOTO pacuenuress; 9 - TEIIoBO pacuenurens (OMMeTauTigecKast
wiactiHa); 10 - mexanusm pacuenutens; 11 - pykosrtka ynpasnenus; 12 - ¢uxcarop (s
kperuienus aBromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHUPOBAHHBIM paclenUTeNeM
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B cootBerctBum ¢ TpeboBanmsamu riaesl 3.111Y D, CIT 256.1325800.2016, CII
31-110-2003 ObITOBBIC DJEKTPOCETH JOJDKHBI OBITH 3aIUIICHBI OT KOPOTKHX
3aMbIKaHUW W meperpy3ku. I[lodToMmy it 3alIUThl AJIEKTPONPOBOAKH KUJIBIX U
OOIIIECTBEHHBIX 3JaHUN CIEAyeT MPUMEHSITh AaBTOMAThl C KOMOWHHUPOBAHHBIM
pacLenuTeneM.

B aBTOMaTHueCcKOM BBIKJIIOUYATEINE, 34 3AIIUTY LENU OT KOPOTKUX 3aMbIKaHUI
OTBEYAET JIEKTPOMArHUTHBIN pacienuTeiab. OH COCTOUT U3 KaTYIIKU C HAXOIAIIUMCS
B €€ LEHTPE CEpACYHHMKOM, YCTAaHOBJIICHHBIM Ha CIEIUAJIbHOW NPYyKUHE.
B HOopmasbHOM pexume pabOThl, TOK, TMPOXOJsS IO KATYIIKE CO3JaeT
AIIEKTPOMArHUTHOE TMI0JI€ KOTOPOE€ TMPUTITUBAET CEPJACYHUK BHYTPb KAaTYIIKH.
Cuiibl  3TOTO  BJEKTPOMAarHUTHOTO TIOJISI HEJOCTATOYHO YTOOBI MPEOJO0JIEThH
COITPOTUBIICHUE TMPYXKUHBI, HA KOTOPOM YCTAaHOBJIEH cepAeyHUK. [Ipu KOpoTKOM
3aMBIKaHUHU TOK B J3JIEKTPUUYECKOM ILIEMM MTHOBEHHO BO3pAacTaeT J0 BEIWYHUHBI B
HECKOJIBKO pa3 MPEBBIIAIONIEH HOMHHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOTO
3aMbIKaHMsl, TPOXOS MO KaTYyIIKE 3JEKTPOMArHUTHOTO PACUEIUTENS YBEIMYUBAET
AJIEKTPOMArHUTHOE TOJIE BO3AEHUCTBYIOIIEE HA CEPACYHUK 10 TAKOW BEJIWYUHBI, YTO
€ro CWIbl BTATUBAHMS XBAaTAET HA TO YTO OBl MPEOJ0JIETh COMPOTUBIICHUE TPYKUHBI,
MEepEMENIAACh BHYTPb KATYIIKA CEPACYHUK pPA3MBIKACT MOJABUKHBIM KOHTAKT
aBTOMAaTUYECKOTO  BBIKJIIOYATENsl, OOecTOuMBasi  IE€Mb.  DJIEKTPOMATrHUTHBIMN
pacLUenuTeNb OTKIOYAET ANEKTPUUECKYIO LEMb 3 JOJIU CEKYH/bI.

3amuTy DBJIEKTPUYECKOW Iemu OT TMeperpy3kd O0ecleurnBaeT TeIIOBOM
pacLenuTeslb AaBTOMATHYECKOTO BBIKIFOUATENS.

[Teperpy3ka MOKeT BO3HUKHYTh MPU BKIIOUECHHUH B CETh JIEKTPOOOOPYI0BAHUS
00111e¥1 MOIITHOCTBIO TIPEBBIMIAIONICH JOMYCTUMYIO Harpy3Ky ISl JAHHOW CETH, UTO B
CBOKO O4Yepelb MOXKET IMPUBECTH K MEPErpeBy IPOBOJOB PA3PYLICHUIO H3OJALUU
AIEKTPONPOBOJAKHA U BOSHUKHOBEHUIO MOXKapa.

TerutoBo# pacienuTens MPeACTaBIsIeT CO00 OMMETANINYECKYIO TUTACTHHY, T.€.
OH COCTOMT W3 JABYX CHAsHHBIX IIACTUH H3TOTOBJICHHBIX W3 PAa3HbIX METAIJIOB,
UMEIOIIUX pa3HbIi KOADPUIIMESHT paclIupeHus MPU HarpeBe.

[Ipu npoxoxkaeHHH MO OUMETAUIMYECKOW IUIACTUHE TOKa IMPEBBIIIAIOIIETO
HOMMHAJIBHBIA TOK AB mutacTuHa HarpeBaeTcs, Npu 3TOM OJUH METAJI PACIIUPSETCS
ObICTpee APYroro. DTO MPUBOAUT K HMCKPHUBJICHHUIO OMMETAIUTMYECKOW TIJIACTHUHBI.
[Ipy WCKpUBIEHMH OHA BO3JCHCTBYET HA MEXAHU3M PACUENUTENsS, KOTOPBIU

Pa3MBIKACT HO}IBI/I}I(HBIﬁ KOHTAaKT.
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Bpemst cpabaThiBaHuSI TEIJIOBOTO PACLENUTENs 3aBUCUT OT BEJIHYHUHBI
MPEBBINICHUS MPOTEKAIOIIETO B IIETIH TOKA HaJl HOMHHAIBHBIM TOKOM AB. Uem Oosbiie
3TO MPEBBIIICHUE, TEM OBICTpEE CPadOTAET PACIEIUTE.

Toku yCTaBOK aBTOMAaTMUECKUX BBIKIIOYATENICH, CIyXKalluX Jis 3alluThl
OTJIETTbHBIX YYaCTKOB CETH, CJIE€AyeT BHIOMPATHh MO BO3MOKHOCTH HAWMEHBIIUMHU 10
pPaCUYETHBIM TOKaM 3TUX YYACTKOB WJIA [0 HOMUHAIBHBIM TOKaM 3JIEKTPOIPUEMHUKOB,
HO TaK, YTOOBI ammapaThl 3allUThl HE OTKIIYAIA DJICKTPOYCTAHOBKH TpU
KPaTKOBPEMEHHBIX Meperpy3kax (MMyCKOBbIE TOKHU, MUKH TEXHOJIOTMYECKUX HArPy30K,
TOKH MPU CaMO3aycKe U T. II.).

Crnenyet oOpaiaTh BHUMaHHE Ha MAapKUPOBKY U XapakTepuctuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIEJIb aBTOMATUYE€CKOT'O BBIKIIOYATEIIS;

- HOMUHAJIbHBIM TOK - MAKCUMAJIbHBIMA TOK 3JIEKTPUYECKOU CETH, PU KOTOPOM
aBTOMAaTUYECKUU BBIKJIIOYATEIh CIIOCOOCH JIMTENIbHO pabdoTaTh 0e3 aBapuUHHOIO
OoTKJItoueHMs 1enu. CTaHmapTHbIE 3HAYEHUS HOMUHAJIbHBIX TOKOB aBTOMAaTHYECKUX
BBIKJIIOYATENEH IS CETEH »KIIBIX U 001ecTBeHHbIX 3qanuii. 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIbHOE HANPSKEHUE - MAKCUMAJIbHOE HaMNpshKeHue cetu B BonbTax, Ha
KOTOPOE€ paCCUUTAH aBTOMATUUYECKUHN BBIKIIIOYATEb;

- TIpejiesibHasl OTKIIF0YArolas CIOCOOHOCTh aBTOMAaTUUECKOTO BBIKJIIOUYATENS -
MaKCHUMaJIbHBIH TOK KOPOTKOTO 3aMbIKaHMs B AMIepax, KOTOpPbBIH CIOCOOEH
OTKJIIOYUTH JaHHBI AB coXpaHHWB mpu 3TOM CBOIO pabOTOCIOCOOHOCTH. B cimydae
MPEBBIIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUSl 3HAYCHUsI YKAa3aHHOW MpeaesIbHOM
OTKJIIOYAIOIIEH CIMOCOOHOCTH BO3HUKAET BEPOATHOCTh OIUIABICHUS TOJABUKHBIX
KOHTAakTOB AB u ux npuBapuBanus Apyr K Ipyry, T.€. Bbixoja AB u3 crposi.

- XapakTEepHUCTHKa CcpadaThIBaHUA - OMNpPEACISIeT Juara3oH cpabaTbhIBaHUS
aneKTpoMarHutHoro pacuenutenss AB. Xapakrepuctuka cpaOaTbIBaHUSI HMEET
OykBeHHOEe oOo03HaueHue. JImsi 3amuThl  DIEKTPUYECKUX CETeH JKUJIBIX U

0OIIIECTBEHHBIX 37aHMil yaie Bcero npuMensatoTcss AB ¢ xapakrepuctukamu B, C, D.
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Norotun

- HammeHoBaHue » cepns

- HOMRHANbHOE HANPAXEHKE

- Bpems-TOKOBaR XapaKkTepucinka

- HOMuHanbHas Yyacrora

- HOMMHANbLHAA OTKNIDYANan cnocobrocTb
- TOXOBaR Harpyska

AU WK -

Pucynox 2. [Ipumep mapkupoBku AB

I[I/IaHaSOHBI TOKOB MI'HOBCHHOI'O  paCHOCIUICHUA B 3aBUCHUMOCTHU oT

XapaKTEPUCTHKH cpadaThIBaHUS B COOTBETCTBHH C [12] mpencraBieHsl B Tadmwuiie 5.

Taomuna 5
Jnamna3zoHbl TOKOB MTHOBEHHOT'O PACLEIICHUS
XapakTepucTuka cpadaTbIBaHUS JnanazoH
(tunt AB)

B Cspiie 3 I, 10 5 [,; BKIIFOYUTEIBHO

C Cspiie 5 I, 1o 10 [, BKIIFOUUTETBHO

D Cspiiie 10 I; 1o 20 I,; BKIIOUUTEIBHO
I, - HoMUHaNBHBIN TOK AB.

Bb160p aBTOMAaTMUYECKOTO BBIKIIOYATENS OCYLIECTBISIETCS IO CIIEAYIOIINUM
napameTpam:

- 110 KOJMYECTBY MoitocoB. ONHO- U ABYXNOIOCHbIE AB mpuMeHstoTcs s
0o1HO(ha3HOM CceTH, a TPEX- U YeThIpexmnonocHble AB - B TpexdasHoii cetu;

- 110 HOMHHAJIBHOMY HanpsbkeHuto. HomunanbHoe Hampspkenue AB noimxHO
ObITH OOJIBILIE UM PAaBHO HOMUHAJIBHOMY 3HAUYECHHUIO HAMPSKEHUS 3alllUIAeMON UM
Lenu,;

- M0 XapaKTEPUCTUKE cpadaThiBaHUA. XapaKTEPUCTUKY cpadaThiBanus AB
MO>KHO BBIOpATh COTJIACHO Tabuue 5;
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- I0 HOMUHAJIBHOMY TOKY. OnpeenuTh He0OX0AUMbIA HOMUHAJIbHBIN TOK AB

MOKHO I10 MOIIIHOCTH HJIN 110 CCUCHHNIO KHJI Ka0eJs.

YcTpoiicTBa 3alIUTHOIO OTKJIKYeHus U Pepennunanbroro Toka (YIT)

VYCTpolCTBO 3alIUTHOrO OTKIIOUEHUs AU(depeHInanbHOro TOKa WM, Kak
4acTo TOBOPAT, «Y30» - 3T0 KOMMYTALMOHHBIN ammapar, NpeJHa3HaYeHHbIN UL

341U ThI BHGKTqueCKOﬁ OCIIN OT TOKOB YTCUKH.

~v— !

k2

L~ L3
N

I — amdppepeHumaibHbii
rpancopMaTop roxka;

2 — NOPOrosbLIii MICMEeHT;

3 — HCIHTOJIHMTCILHBI

MEXAHH3IM]

4 — uensL TECTHPOBAHMA,

5 — CHIOBBIC KOHTAKTHI;

O —3AMMTHBII KOHTAKT

e TECTHPOBANMAL

T — knonka «Tecr»;

R — recroBniii pe3ucrop;

1.2, N - knemmst Y30.

Pucynok 3. [Ipuniun padotst YT

Tok yTedkH — 3TO TOK, MPOXOISAIIAA MO HEXKEJIATEJIbHbIM, B HOPMAJIbHBIX
YCIIOBHUSIX DKCIUTYaTalyU, POBOJSIIUM ITYTSIM.

B HOopManbHOM pexxume paloThl SJIEKTPOYCTAHOBKHU, JJIEKTPUUYECKUN TOK
IIPOTEKAET 4YEPE3 NMPOBOJAHUKH BHYTPH HEE, KAK NPEAYCMOTPEHO KOHCTPYKLMEM.
OT apyrux TOKOMPOBOMASIIMX 3JIEMEHTOB KOHCTPYKIMHU (METaUIMuecKhe KOpIyc,
pama, Kapkac), MPOBOJHHMKH OTIEICHBbI HW30JSIUEH, COMPOTHUBIIEHUE KOTOPOM He

IMO3BOJIACT CO30aTh JICKTPUICCKYIO ICIIb.
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Pucynoxk 4. [Ipumep xonctpykuuu Y T

Eciun mo kakoii-to npuuuHe (MOBpEXIACHUE, BJIAXKHOCTh, TOKOMPOBOJIAIIAS
IbUIb U T.N.) CONPOTHBJIEHUE W30JIALMU YMEHBIINUIIOCH, HA KOPIYCE WIH APYTUX
TOKOTIPOBOISIINX 3JIEMEHTAaX YCTAaHOBKU MOSBIsieTcs moTeHuan. Cam mo cebe Tok
YTE€YKU HE BO3HUKHET, HEOOXOAMMO CO34aTh II€Mb, COCAUHSIONIYIO JICKTPUUECKUIT
npudop ¢ MOTEHIMAJIOM Ha KOPIYyCE C 3eMJIell WM HEeUTpanbio. 31€Ch BO3MOXKHO
HECKOJIBKO BapHUAHTOB.

B nepBoM cnydae, Kopmyc 3J€KTpOYCTaHOBKH, HalpuMep, ObITOBON TEXHHKH,
KacaeTcsi METAJUIMYECKOTO MPOBOJAHMKA, MMEIOIIErO0 KOHTAKT C 3emMiiei. B Touke
KaCaHMs 3aMbIKAETCSA LENb, U BO3HUKAET TOK YTE€UKU. ECIM KOHTAKT JIOCTATOYHO
HAJIeKHBIN, TO CHJIa TOKa BO3pACTET 0 Mopora cpadbaThiBaHUsS aBTOMATHYECKOTO
BBIKJIFOYATENsl B IMUTKEe mnuTaHus. [lpu cmabomM KOHTaKTe MOXKET BO3HUKHYTH
VCKPEHHE, JIOKAIbHBIA HArpeB TOYKH KAaCaHWsS, 4YTO IPUBOAUT K OIUIABICHUIO U
JaJbHENIIEMY MMOBPEXKIACHHUIO U30JISIIUU TPOBOJOB, BO3TOPAHUIO U TTOXKAPY.

B apyrom cmywae, KoOpmyc SJIEKTPOYCTAaHOBKM HE HWMEET KOHTAaKTa C
3a3€MJICHHBIMU TIPEIMETaMU U caM He 3a3emiieH. [Ipu kacaHWM BHEIIHUX TaHeJeu
YeJI0BEKOM, BOBHUKAET HArpy3Ka, T.K. TEJIO YEJIOBEKa SIBIISIETCSA MTPOBOJTHUKOM, U YE€pPE3
HEro MPOTEKAeT UEKTPUUYECKUM TOK. IIOCKONIBKY CONPOTMBIIEHME Tejla YeI0BEKa
BEJIMKO, CHUJIAa TOKA HEJOCTATOYHA 1T CpabaThIBAHUS aBTOMATHIECKOTO BBIKITFOUATEIIS
B IIIUTKE MUTAHUS U YEJIOBEK MOTYYAET 3JEKTPOTPABMY BILIOTH JI0 JIETATLHOT'O UCXO/IA.

Takum oOpazom, YT oOecneunBaeT 3amUTy YeIOBEKa OT MOPAKEHUS
BJIEKTPUYECKUM TOKOM U 3alIUTYy OT MOXKAPOB.

[Mpunnun aeiictBus YAT cnenyrommii. [Ipu HOpManmbHOM pexkume padOThHI
IIETH, KOT/[a MOABMKHBIC KOHTAKTHI Y /| T 3aMKHYTBI, PSIMO#A TOK OT (Da3HOTO MPOBOIA

npoxoauT yepe3 maruuronposoa YT, 3arem yepe3 Harpy3ky, B KaUeCTBE KOTOPOU
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BBICTYTIAIOT, MOJKIIFOUEHHBIE 3JIEKTPONOTPEOUTENN U BO3BpAIIA€TCs] OOPaTHO B CETh
10 HYJIEBOMY MPOBOJIHUKY, TaK K€ dyepe3 Marauronporoa Y AT, mpu 3ToM BennunHa
00paTHOro TOKa paBHA BEJIMYMHE NIPSIMOrO TOKA.

[Ipssmont Tok npoxons uepe3 Maruutonposos YT co3gaer B HEM MarHUTHBIN
MOTOK, B CBOIO 04epe/lb OOpPaTHBIN TOK TaK e CO3/]a€T B MArHUTOIPOBOIC MAarHUTHBIN
IIOTOK TaKOM K€ BEJIMYMHBI, HO TaK KaK HAIPaBJICHUE TOKOB IIPOTUBOIIOJIOKHO, TO U
CO3[1aBACMbI€ UMU MATrHUTHBIE IIOTOKU MPOTHUBOIIOJIOKHBI, T.€. MATHUTHBIE ITOTOKH
HaIIPaBJICHbI BCTPEYHO 110 OTHOLICHHIO APYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHUAX MPSIMOTO U 0OPATHOTO TOKOB, YPaBHOBEUIMBAIOT JIPYT APYyTa, B pe3yJibTare
Yero CyMMAapHbId MAarHUTHBIA IIOTOK B MarHUTOIIPOBOJE PaBeH Hy0. Tak Kak
CyMMapHbIii MarHUTHBIA NOTOK B MarHUTONPOBOJAE OTCYTCTBYET (pPaBEH HYJIIO), BO
BTOPUYHONH OOMOTKE TOK HE WHAYKTHpyeTcs. [loABM)KHBbIE KOHTAKThl 3aMKHYTBI,
AIIEKTpUYECKas LIENb BKJIOUYEHA U HAXOJUTCS B HOPMAIBHOM PEXUME paOOTBHI.

Eciu B OTHOM U3 DIIEMEHTOB JIEKTPUYECKOM 1IENU BO3HUKAET yTE€UKa TOKa, TO
4acCTh JIEKTPUYECKOTO TOKA HAYMHAET MPOTEKATH 10 HEXKETATEIBHOMY POBOASALIEMY
nytd. [Ipm 3TOM, YacTh TOKa 3JIEKTPUYECKOM IemH, MocTymnarouias oT (a3Horo
IpoBoJa He OyaeT BO3BpallaTbCsl B CETh, a MPOXOAS IO HEXKEIATEIbHOMY
IpOBOJSALIEMY IMyTH OyJIeT yxoauTh B 3emito. CienoBaTenbHO, OOpaTHBIM TOK,
KOTOPBIM OyAeT BO3BpalllaThCsl B ceTh uepe3 MaruutonpoBoy YT mo HyneBomy
POBOJY, OyJIET MEHbIIE MPSMOro TOKA, MOCTYMAIOIIEr0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSAMOIO0 MarHUTHOI'O MOTOKA CTaHET OOJIbllIe BEIMYHMHBI OOPATHOIO
MarHUTHOTO IIOTOKa, B pe3ysbTare 4vero B Marautonpooae YT cymmapHbii
MarHUTHBINA MTOTOK YK€ HE OyJIeT paBeH HYJIIO.

Bo3HuKIINMM cyMMapHBIA MarHUTHBIN IIOTOK UHAYKTUPYET JIEKTPUUECKUN TOK
BO BTOPHYHOM OOMOTKE, KOTOPBIA MPOXOAS YEpe3 MArHUTOIIEKTPUUECKOE pelie
IPUBOJIUT €ro B paboTy, a OHO, B CBOKO OYEPE/b, PA3MBIKAET MMOABUAKHBIE KOHTAKThHI
OTKJIXOYAsl DJIEKTPUYECKYIO LIETIb.

VYCTpOWCTBO 3allUTHOTO OTKIIIOUEHUS JU(PPEpeHIMATIBHOTO TOKA HMMEET B
obuxone W JApyrue Ha3BaHudA, Hampumep, auddepeHlInanbHblil BBIKIIOYATENb,
aBTOMAaTUYECKUI BBIKIIOYATENb AU(PPEpEeHInanbHOro TOKa, YCTPOUCTBO 3aIIUTHOIO
oTKJIIOUeHUs. Takke B pa3IMYHbIX TOKYMEHTaX BCTPEUaloTCs pa3Hble abOpeBUaTyphl
naHHOTO ycrpoiictBa, Hanpumep, AB/[T 8 TOCT IEC 61009-1-2020, BAT B 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I[1YD u CIT 31-110-2003.
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OcHoBHbIMU XapakTepucTtukamu Y T sBisitoTCs:

- tun. B 3manusx moryTt npumenarbes YT tuna «Ay, pearupyrone Kak Ha
MIEPEMEHHBIC, TAK U HA MYJIbCUPYIOIIUE TOKU yTEUKH, WK Tumna «ACy, pearupyroniue
TOJBKO Ha MEPEMEHHBIE TOKU yTEUKU. VICTOUHMKOM MYJIbCUPYIOIIETO TOKA YTEUKU
MOTYT SIBIIITbCSI CTUPAJIbHBIE MAIIMHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMBIE
VCTOYHHKHU CBETA, IEPCOHAIBHBIE KOMIIBIOTEPHI U JIP.

- HOMHMHAQJIBHBIA TOK - MaKCUMalbHBIA TOK mpu kotopoMm YT cmocoGHO
JUIUTENIHO paboTaTh, HE TEPSISl CBOKO paboTocnocoOHOCTh. CTaHAapTHBIMU, HanboIee
YacTO MCIOJIb3YEMBIMH 3HAYEHUSIMH HOMHUHAIBHBIX TOKOB Y/IT, MCHONb3yeMbIX B
AIIEKTPOYCTAHOBKAX KUJIBIX W OOIIECTBEHHBIX 3aaHui sBisrores: 10, 16, 25, 32, 40,
63A;

- muddepeHImaIbHbIi TOK - MUHAMAIBHBIN TOK yTeukd, mpu kotopom YT
MPOU3BEACT OTKIIIOUCHHE AJIEKTpruuecKoit renu. J(uddepennnanbHpiii TOK — 3TO 07Ha
U3 TJIaBHBIX Xapakrepuctuk Y T;

- HOMUHAJIbHOE HANpsKEHUE — HalpsbkeHue cetu npu kotopom YT criocoOHO
JUTUTEILHO paboTaTh, HE TEPSS CBOIO PaOOTOCIIOCOOHOCTD;

- pOJI TOKA - MOCTOSTHHBIN WJIW MEPEMEHHBIN;

- YCIOBHBIA TOK KOPOTKOTO 3aMBIKAHUS — TOK KOTOPBI KPATKOBPEMEHHO MOYKET
Bbiepxkath YT 1o MomeHTa moka He cpaboTaeT aBTOMAaTUYECKUN BBIKIIOYATENb,
YCTAaHOBJICHHBIN ISl 3aIIATHI LETH OT KOPOTKOTO 3aMbIKaHUS.

Bui6op VIT nmpou3BoAUTCS IO CIEAYIOMINM KPUTECPHSIM:

- 110 HOMUHAJIBHOMY HANPSsDKEHUIO U TUIy ceTH. HomuHanbHOE HampsikeHue
YT nomxHO ObITH O0OJbLIE TMOO PABHO HOMUHAIBHOMY HAIPSKEHUIO 3aLIUIIAEMON
uM nenu. s ogHodasHoit cetu TpedOyercsa apyxmnoitocHoe YT, mist TpexdaszHoit
CETU — YETBIPEXIIOIIOCHOE;

- 1o HoMUHaNbHOMY TOKY. CornacHo I1YD ucnonszoBanue Y/ T B rpynmnoBsix
JUHUAX, HE HMEIOIIMX 3alIUThl OT CBEPXTOKa, O€3 JOMOJHUTEIBHOTO ammnapara,
o0ecrneunBaroIIero 3Ty 3alUTy He jnomnyckaetcs. M3 atoro crnenyert, uro nepen YT
JIOJDKEH CTOSITh aBTOMATHYECKUM BBIKJIIOUATENb WM JIPYTOW ammapar ¢ QyHKIHUen
3aIIUTHI OT CBEPXTOKA, MO TOKY KOTOPOTO HEOOXOAMMO BHIOMpATh HOMUHAIBHBIA TOK
VIAT. Ilpu stom HoMuHaIbHBIM TOK YT momkeH ObITh Oousbile JUOO paBeH
HOMUHAJIBHOMY TOKY YCTaHOBJIEHHOTO /IO HETO amnmapara 3aiuThl (aBTOMaTUYECKOTO

BBIKJIIOYATENS] WJIA JPYTroro anmnapara ¢ (yHKIHMEH 3alllUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  no gubdepenunansHoMy — ToKy.  CTaHmapTHBIMH  BEJIMYUHAMH
muddepennmansaoro Toka YT ssasrorcsa: 6, 10, 30, 100, 300, 500mMA. YT c
mudppepennnanbabiM TokoM 100, 300 u 500 MA NOpUMEHSIOTCS A 3alIUTHl OT
noxapos, ¢ nuddepeHunanbHbiMu TokaMu 6, 10, 30 MA - 1151 3a1IUTHI OT MOPAKESHUS

YCJIOBCKA JJICKTPHUYCCKHUM TOKOM.
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Pucynok 5. Mapkuposka YT

[Ipumensiemble Tunsl YT QyHKIIMOHANBHO [MOMKHBI MperycMaTpUBaTh
BO3MOXHOCThH IMPOBEPKHU UX paboTocnocobHocT, mpoBepka Y AT (TectupoBanue) s
KWIbIX 00BEKTOB J0JKHA POBOJAUTHCSA HE PEXE OJHOrO pa3a B TPU Mecsila, 0 4eM
JIOJKHA OBITH 3alKCh B MHCTPYKLUU IO SKCIUTyaTaIl[uH MPEANPUATUS-U3TOTOBUTEIS.

VYcranoBka YT, [elcTByrOmMX Ha OTKJIIOYECHHUE, 3ampemaercs s
JJIEKTPONIPUEMHHUKOB, OTKJIIOUYEHHE KOTOPBIX MOYKET TIIPUBECTH K ONACHBIM
IIOCJICACTBUSAM: CO3JAHUIO HENOCPEACTBEHHOW yIpo3bl Ul JKU3HHM  JIIOJIEH,

BO3HHUKHOBCHHUIO B3PBIBOB, IIOKAPOB U T.II.
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JUisi caHUTapHO-TEXHUYECKUX KAOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIYETCS
yctanaBiauBath Y T ¢ HomuHaIbHBIM 1u(depeHIInaIbHBIM OTKIFOYAOIINM TOKOM JI0
10 MA, ecnu 111 HUX BbIJIeJICHA OTAEIbHAS JIMHUSI, B OCTAIBHBIX CIy4asiX, HAapuMep,
Ipu MPUMEHEHUU OJHON JIMHUU JJI CAaHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHU M
Kopujaopa, cienyer npumeHsath YT ¢ HomuHanbHbIM auddepeHIuanbHbIM
OTKJIFOYAIOIIUM TOKOM J10 30 MA.

st omHOkBapTUpHBIX goMOB Y/[T ¢ HOMuHanbHBIM uddepeHInanTbHbIM
OTKJIFOYAOIIUM TOKOM 110 30 MA peKOMEHIyeTCs IPEAYCMaTPUBATh ISl TPYIIOBBIX
JUHWN, TUTAIOIIMX IITENCeIbHbIE PO3ETKH BHYTPU JOMa, BKJIIOYasl I10JBAJIHI,
BCTPOEHHBIE M MPHUCTPOCHHBIE TapakW, a TAKKE B TPYNIOBBIX CETIX, MUTAIOIINX
BaHHbIE KOMHATHI, TyLIEBbIE U CayHbI. /{151 ycTaHABIMBAaeMbIX CHAPYKU IITEICEIbHBIX
po3erok ycranoBka YJIT ¢ HOomMuHanmpHBIM JuddepeHInaIbHbIM  OTKIIOYAOIINM
ToKOM 710 30 MA 00s13aTebHa.

B 3panmsax moryt mpumensatbes Y30 Tuma «Ay», pearupyromme Kak Ha
NIEPEMEHHBIE, TAK U HAa TYJILCUPYIOIIUE TOKU OBPEXKACHUM, nin « ACy, pearupyromue
TOJIbKO Ha MEPEMEHHBIE TOKH YTEUKH.

Kax Buano u3 xonctpykumu YT (ecnu peub maer HE 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB M IMpHU JHOO0O0M cXeMe ero
NOJAKIIOYEHUS]  JOJKHA  OBITh  MpeaycMOTpeHa  oOsi3aTelbHash  yCTaHOBKA
aBTOMAaTUYECKOTO BBIKIKOYATENS, JJIS 3alIUThI, KaKk caMoi ceTH, Tak U Y [T oT TokoB
neperpy3Ku U KOPOTKOTO 3aMbIKAHUS.

Taxxe HeoOxoauMa IMepHoaAnYecKas IpoBepka paborocrnocooHoctn Y/IT.
Cranmapramu [7, 8] ycraHoBieHO TpeOOBaHHE MO HAJIMUYHIO yCTPOWCTBA MPOBEPKHU
pabotocnocoonoctu Y/IT (knomnku). [IpoBepka paboTOCTIOCOOHOCTH OCYIIECTBIISIETCS
HaxxatueM KHONKU « TECT». Ilpu ee naxartuu B YT UCKyCCTBEHHO CO3[1a€TCSI TOK

YTEUKH, 4TO JOJLDKHO MPUBECTH K OTKItoueHnio Y JIT.

YcrpoiicTBa 3a10MTHI OT IYroBOro npooosi uiau uckpenus (Y3AII)
JlyroBoii mpoOOW WM HMCKPEHHE — OJWH U3 aBapPUUHBIX T0KapOOIMACHBIX
PEKUMOB B JJIEKTPOCETIX.
B omiimumne oT KOPOTKUX 3aMbIKAHUIM, BO3HUKAOIIUKA MPU UCKPOBBIX U TYTOBBIX
paspsigax TOK, OrPaHWYMBACTCS CONPOTHBJICHHEM HArpy3Ku, Ha KOTOpPBIA HeE
pearupyroT aBTOMAaTUYECKUE BBIKJIKOUYATEIIA, HO 3a CUET JUIUTEIBHOTO BPEMEHHU €r0

MMPOTCKAHUA, MOXKCT IMMPOUCXOJNUTH BOCINNIAMCHCHUC U30JIAITUN ITPOBO/JA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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OnHOil W3 TJIaBHBIX MPUYMH HCKPEHHs ABISETCS OOJIbIIOE MEPEXOHOE
conporuBieHue (bIIC), B o0uxoae Ha3pIBaEMOE TAKKE «IIOXUM KOHTaKTOM». [Ipm
BIIC na nepexo/ie 3JIeKTPUYECKOro TOKA C OJJHOr0 TPOBOJHHUKA Ha IpyTroi oOpazyercs
nocJjieioBaTeNibHAs WK MapajijiejbHas 2JIEKTpUYECKas Jyra MExXay MPOBOJAMU U
KOHTAKTaMH.

BIIC gyacTto Bo3HHMKAET BCIEACTBHUE 1(PEKTOB M MOBPEKIACHUH, IPOU3OIIESAIINX
Y dKCIuTyaTanuu obopyaoBanus. Hampumep:

- TIOBPEXKICHUS M30JALMU KaOels rBO3AsSMU, IIypyNaMu, 3aKUMaMu WU TPy
MEXaHUYECKOM BO3JICUCTBUU JPYTUMH MPEIMETaMU;

- IOBPEXKICHUS U30JIALIMK Kabesiel rpbhl3yHaMU U JOMAIIHUMHU KUBOTHBIMH,

- U37I0M Kabenst (TpoBoJia) MPU M3rudax WIM MPHU MOCTOSHHBIX MEXaHUYECKUX
BO3ICHCTBUSIX;

- CTapeHue U3OJSLMM, MOBPEKICHUS OT BO3ACHCTBHS TeMIEpaTyphl, BJaru,
JIPYTUX pa3pylaiomux (HakTopos;

- YXyIIIEeHHEe KOHTAKTa M3-3a OCIAa0JeHUs 3a)KUMOB, CTAPEHUS M OKHUCIICHUS
MPOBOJIOB U T.]I.

B moBpexnéHHON JKuje BO3HHMKAET Malblii 3a30p, MpOOMBaeMbIii pabouum
HaIpPsHKEHUEM, TTOATOMY TOK MO TaKOMY KaOesto MpoJI0JKaeT MPOTeKaTh, U OCTAETCS
OJIM30K K HOMUHAJIBHOMY 3HAUEHHUIO, a 3HAYMUT, aBTOMATUYECKUI BBIKIIIOYATE]Ib HA

HEro He pearupyer.

Ocnabnentpin Mexanuyeckoe MepepasneMHbi HenoaHoueHHbIH
KOMTaKT NOBpeRAeHHe xabensv KOHTaKY
rabenn
. l- \\ i
Redexr Nospexaerne MexaHuueckoe NospexaeHue CKpyTKa meap 1
xabena rPbIZYHAMK nospexaexune WuNK CTapexme ANOMUHKR
H3ONAUMK M3ONAUMK

Pucynok 6. Bo3MoHBIE TPUUMHBI HCKPEHUS B DJIEKTPOIIPOBOIKE
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B 3a3ope BO3HMKaeT AYroBOM pas3psll, COMPOBONKIAKOIIMNCI WHTECHCHUBHBIM
BBIJICJICHUEM TEIlIa, YTO MPUBOJIUT K JATbHEHIIIEMY Pa3pyIICHUIO U30ISAIIUN KaOels u
€ro BO3rOPaHHUIo.

[Tpu GobIIOM TTEPEX0THOM COMPOTUBICHUU BO3HUKAET MPOIECC [IUKINYECKOTO
o0pa3oBaHUsI M TalleHUS OdJICKTPUYECKOW YT, MPOUCXOJUT 3HAYUTEIBHOE M
JUTATEIILHOE BBIAEICHUE TEIUIOBOM SHEPTruU. BO3HUKAIOT NIMTEIBHBIE U YCTONYHUBHIC
TEIJIOBBIE PEKUMBI PAOOTHI SJICKTPHYECCKUX IICHEl, BCICACTBHE YETO IPOHMCXOIUT
pa3pylieHre U30JIAIMHU U 3aIUTHBIX 000JI0UEK, a TAKXKE MOCIEyIOIee BO3rOpaHue.

[lo MexaHW3My BO3HUKHOBEHHS, PA3JIMYAIOT IOCJIEAOBATEIBHBIA JTyTrOBOM

poOo, MapajuIeNIbHBIM TyTroBOM Mpo0oi U AYroBoi MpoOoii Ha 3eMITIO.

L (nuHuA)
HATPY3KA
N (He#nTpanb) .
i
PE (3azemneHue) :

Pucynok 7. Mexanu3M BO3HUKHOBEHHUSI TYTOBBIX MPOOOEB

[Toxg mnocnegoBaTeNbHBIM JTYTOBBIM MPOOOEM TOHUMAETCS AIEKTPUUECKUI
po0oil M30MAIMK (MU BO3AYITHOTO MPOMEXKYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpysky uenu, 3ammiiaemoirt Y3III. [locnenoBaTenbHbIN ayroBoil mpoOoit
BO3HUKAET, IPEXKJIEC BCETO, B PE3YJIbTAaTE MOBPEKACHHUS IIPOBO/IA UITH ITOTEPU KOHTAKTA
B TIOCJICIOBATEILHOCTH C HArpy3koil. B aTux cioydasx, BeIMUYUHA TOKA MEHBIIIE, YeM
pabouuii  TOK, M  aBTOMAaTHYECKHWE  BBIKIIOYATEIM  WJIW  BBIKJIIOYATENH
mudepeHITnaTbHOr0 TOKAa HEe CIIOCOOHBI ONPEACIINTh HEUCIIPABHOCTh U OTKITFOYUTH
3AIIHAIIAEMYIO LEMb.

[TapannenbHblil AyroBoil mpoOo - 3T0 MpoOoil, TPU KOTOPOM TOK MPOTEKAET
MEXJy AaKTUBHBIMU TPOBOJHUKAMH, TapajuieibHO Ienu Harpy3ku. [Ipo6oii
COTPOBOXKIAETCS TIOSIBJICHHEM AJICKTPUUECKON YT, CIIOCOOCTBYIOIIEH 3aMBIKAaHUIO

POBOJHUKOB. BenmnunHa Toka NpH MmapauieTbHOM TPO0O0E OMPEeNessieTCs MOJTHBIM
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CONPOTHUBJIEHUEM LEeNH. B 3aBUCMMOCTH OT TOro, KakOil HOMUHAJIbHBIA TOK UMEET
ABTOMAaTUYECKUU BBIKIIIOYATENIb, MPOUCXOAUT (MM HE MPOUCXOJUT) OTKIHOYEHUE
nenu. [lpm 3arpyOneHHON ycTaBKke TOKa cpaOaThIBaHMS aBTOMATHYECKOTO
BBIKJIIOUATEIS] OTKJIFOUEHHE MU MPOUCXOIUT C 3aICPIKKOM.

JlyroBoii mpo06oii Ha 3eMJTI0 — 3TO TPOOOH, ITPU KOTOPOM TOK MPOTEKAET MEKTY
aAKTUBHBIM MPOBOJHUKOM M 3€MJICH B pe3yJIbTaTe 3aMbIKaHUs (ha3HOTO TPOBOTHUKA HA
3EMJIIO WJIM HA DJIEMEHT 3JIEKTPUYECKHU CBSI3aHHBIN C 3€MIIEH.

VYerpoiicTBo 3amuthl 0T Ayrosoro npooos (Y3II1) — HOBBIM Kki1acc anmapaToB
3alIUTHl AJEKTPUYECKOW CETH, MPEIHA3HAYCHHBIM, B OTJIWYHUE OT JIPYTUX BHUJIOB
ANEKTPUYECKUX 3aIIUT, UCKIFOUUTEIBHO ISl MPEAYNPEKICHUS U MPEIOTBPALLCHHUS
10’KapoB, BO3HUKAIOIIHMX HU3-3a JyTOBOro Mpo0os (MCKpEeHUS).

HekoropsiMu pa3zpaboTuMkamMu ATHUX H3ACIUNA MPUMEHSETCS TaKXKe TEPMHUH

«yCTPOMCTBO 3aIIUTHI OT UcKpeHus» (Y3Uc).
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Pucynox 8. [IpuMepsl yCTPOWUCTB 3alIUTHI OT TyTOBOTO MPOOOS pa3IMIHBIX
IIPOU3BOIUTEIIEH
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Y311 HOCUT UCKIIFOYUTENBHO IPOTUBOMOKAPHOE Ha3HAYEHUE.

OcHoBHoMt  3amaueit  Y3/II  sBisiercs  CBOEBPEMEHHO  PAaclO3HATH
BO3HMKHOBEHHE I0KAPOOMACHOIO  HMCKPEHUS W OTKIIOYUTh  3allHILAEMYIO
AJIEKTPUUYECKYIO LEMb.

VY3II CKOHCTPpYHMpPOBAHO TakK, YTOOBI OMNPENCIUTH IMOSBIECHUE JTYTOBOTO
(MCKpOBOro) paspsiia W NpepBaTh KOHTYp €HI€ Mepei TeM, KaKk SHEpPIrus B MecTe
HEUCIPABHOCTHU JOCTUTHET 3HAYEHU, BEAYIIMX K BOSHUKHOBEHHUIO TTOXKapa.

VY3II obecneunBaeT aBTOMAaTUYECKYIO JUArHOCTUKY KOHTPOJIUPYEMOM
ANEKTPUYECKOM LENU W MPHU BO3ZHUKHOBEHUU HUCKPEHUS OTKIIOYAeT €€ OT oOIen
MMUTAIOIIEH CETH.

Takum 00paszoM, Ledab MPUMEHEHHUS ITHX YCTPONCTB — 3TO MpeaynpexacHue
M0KapoB, BO3HUKAIOIIUX B TOMENICHUAX, 3AAHUSAX U COOPYKEHHUAX IO MNPUYHUHE
HEUCIIPABHOCTH 3JIEKTPOOOOPYAOBAHMS, MPOSBISIOIEHCS B BUJE AYroBOro mnpooos
(MCKpeHHus).

bonpmmucTBo  Y3/II uCMoONb3ylOT CXOXKHE TPUHLMIBI  OOHAPYKEHUS
NI0’KAPOOIIACHOIO HCKPEHHMsSI B CETU. YCTPOWCTBO aHAJU3UPYET COBOKYIHOCTH
napaMeTpoB TOKa M HAIpPSIKEHUS] CETHU, XAPAKTEPHBIX i1 UCKPEHUS: BEIUYUHY,
(dbopMy, MOJISIPHOCTH, MPOJIOJKUTEIBHOCTh U TEMIT CJIE€JOBAaHUS CKAYKOB. DTU CKauKU
U Jal0T UHpopMalnio, o0padaThiBaeMyl0 MOAYJIEM OOpaOOTKM CHUTHAJIOB B COCTaBe
Y3 I1. BennunHa noay4eHHOTO CUTHAJIA CPABHUBAETCS C 33/IaHHBIM 3HAYEHUEM U ITPU
KOKJIOM TMPEBBIIIEHUH HSTOr0 3HAYEHUS [MOJACTCA HWMIYJIbC PETUCTPUPYEMBbIH
HakonuTesnem. [Ipyu HOCTHIKEHUM B HAKOMUTEJE YCTAHOBIEHHOIO YHUCJa MMITYJIbCOB
3aJJaHHOTO YPOBHSA MNOAPAN (OPMHPYETCS CUTHAJ, OTKIIOYAIOIIMKA 3allUIaeMyo
JIMHUIO.

Baxunoii xapakrtepuctukond Y3/II, sBisercs moMeX03allUIIEHHOCTh, T.€.
OTCYTCTBUE HEXKEJIAaTeNIbHBIX (JIOKHBIX) CcpadaThiBAaHUW MNpH BKIIOYEHUU B
3aIUIIAEMYTO TIETTh PA3IMYHBIX AIEKTPOIIPUOOPOB, HATIPUMED, MTBUIECOCa, UCTOYHUKA
NUTAaHUSL C OJJIEKTPOHHOM KOMMYTAallM€H, JABUTaTeNss KOHAEHCATOPHOIO IyCKa,
AIIEKTPOHHBIX PETYJISATOPOB (TUPUCTOPHOTO THUIMA) CUIIBI CBETA, (PIIyOPECIEHTHBIX U
TaJIOTCHOBBIX JIAMII, @ TaKXX€ «HOPMAJIbHO HMCKPSIINX» PYYHBIX JJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATENIIMHU KOJUIEKTOPHOTO THIIA UCKPEHUE B KOTOPBIX SIBISETCS
JOTTYCTUMBIM, HAIIPUMEP JPEib.

CTOUT OTMETUTb, YTO OTACNIbHBIE AJIEKTPUUYECKUE YCTPOMCTBA CaMH MOTYT

ICHCPUPOBATHL BBICOKOYACTOTHBIC H CPCAHCYACTOTHBIC ITIOMCXHU, KOTOPLIC 6Y}IYT
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pacno3HaBatbesi Y3JIII kak wHCTOYHHK UCKpeHus. Hanpumep, TUPHUCTOpPHBIE
perynsTopbl ¢ (a3oBBIM yIpaBiIeHHUEM 0€3 MOMEXOMOAABISIONUX (UIBTPOB;
pa3iIuyHbIE YCTPOMUCTBA, T€HEPUPYIOLIHME BBICOKOYACTOTHBIE MOMEXH TMOBBIIIEHHOTO
YPOBHSI, CYIIECTBEHHO MPEBBIMIAOIINE HOPMBI Ha MomMexosaMmuccuto. [lpu Hammuuun
MEPEUUCTIECHHBIX YCTPONUCTB, MPUXOAUTCS JINOO OTKA3bIBaThCs OT npumenenus Y 3111,
yBEJIMYMBAsi PUCKH BO3TOpPaHU OT HCKpeHHs, nubo otkmrovath Y31 Ha Bpems
UCIIOIb30BaHUsl YCTPOWCTB, SBIISIIOIIMXCA TE€HEPAaTOpaMU BBICOKOYACTOTHBIX U
CPEIHEYACTOTHBIX OMEX.

OcHoBHbIMM XapakTepuctukamu Y3111 sBisaroTes:

- HOMUHAQJBHBIA TOK - MaKCUMalbHBIA TOK mpu KoTtopoM Y3/III crocobGHO
JUTUTEIIHO paboTaTh, HE TEPSIsi CBOIO pabOTOCIIOCOOHOCTH. B OCHOBHOM BBHITTyCKAOTCS
B IIATH MOJAM(HUKAIUAX, B 3aBUCHMOCTH OT HOMHHAJIBHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMMHAJBHOE HAIpPSHKEHWE — HanpspkeHue ceth npu kotopom Y 3/III
CIIOCOOHO JITUTEIHLHO paboTaTh, HE TEPSsI CBOIO PA0OTOCTIOCOOHOCTS;

- YCIOBHBIN TOK KOPOTKOT'O 3aMbIKaHUS - TOK KOTOPBIN KPATKOBPEMEHHO MOKET
BeIZIep)kaTh Y3/II1 1o MOMeHTa moka He cpaboTaeT aBTOMAaTUYSCKUI BBIKIIIOYATEIb,

YCTaHOBHCHHBIfI AJIA 3allIUTHI OCIIKM OT KOPOTKOI'O 3aMBbIKaHHM .
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Pucynoxk 9. [Ipumep mapkuposku Y311
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Bui6op V31T npou3BOAUTCS 1O CIASAYIOITUM KPUTEPUSIM:

- 10 HOMUHAJIbHOMY HanpspbkeHuto. HomunansHoe Hanpsikenue Y 3 /11 nomkHo
ObITH OOJIbIIIE TMOO PABHO HOMHUHAIFHOMY HANPSHKEHUIO 3alUINAeMO UM LIETH;

- II0 HOMHHaJIbHOMY TOKYy. Y3/[Il He 3ammuiaer 3JIEKTPUYECKYIO CETh OT
NEpErpy3KHu U TOKOB KOPOTKOro 3ambikanus. [loatomy nepen Y3II momkeH cToATh
ABTOMATUYECKUN BBIKJIIOYATENIb WJIM JAPYrod ammapar ¢ (yHKIHEH 3aiuThl OT
CBEPXTOKA M0 TOKY KOTOPOTO HEOOXOIMMO BbIOMpaTh HOMUHANBHBIN TOK Y311, pu
3TOM HOMHUHaJIbHBIA TOK Y3/III nomxeH ObITh OObIIE JIMOO paBEH HOMUHAIBHOMY
TOKY YCTaHOBJICHHOT'O JI0 HEro ammapara 3aliuThl (aBTOMAaTUYECKOTO BBIKJIIOYATENS
WIM IPYTOTo anmnapara ¢ PyHKIUEH 3alUThl OT CBEPXTOKA).

Taxoke ipu Be1i6ope Y3/III cnenyer oOpaTuth BHUMaHUE Ha HATUYUE (QYHKIHH
IpOBEpPKU pabOTOCOCOOHOCTH ycTpoicTBa. HekoTophie MpOM3BOAUTENN OCHAILAIOT
Y311 kHONKOW IPOBEPKH, OTIEIBbHBIE IPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM
MOCTABIIAIOT CPEACTBO KOHTPOJII B BHJAE ABTOHOMHOW BWIKH, HO3BOJSIONIECH
UMUTUPOBATh HCKPOBBIC pa3psiibl, U TaKUM OOpa30M OCYIIECTBIATH KOHTPOJIb
(YHKIIMOHUPOBAHUS W3JEIHsI U ONpPEIECICHUE 30HBI €ro JCHCTBUS, YTO SIBISETCS

HCCOMHCHHBIM IIPCUMYIICCTBOM TAKHX aIlllIapaTOB.

Pucynox 10.ITpumep Y311 B KOMITIIEKTE CO CPECTBOM KOHTPOJIS 30HBI
(GyHKIITMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETsIX MUTAHHS CUCTEM IMPOTUBOIOXKAPHOI
3alIUTBl U B JJIEKTPOYCTAHOBKAX MEIMIIMHCKOIO HA3HAYCHUS, MOAACPKUBAOIINX

KU3HCACATCIBbHOCTD 6OJ'IBHBIX, HC JOIIYCKACTCA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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V311 aBnsiercst enie OAHUM BUAOM 3aIlIUTHI 3JEKTpUUYECKuX 1emne. OHo He
3aMEHsSeT CO0OW Jpyrue ammaparbl 3alldThl M HE OTMEHSET HEOOXOJIMMOCTH
MPUMEHEHUS B DJIEKTPUUYECKUX LIETSIX aBTOMAaTUYECKUX BBIKJIIOYATEIEH U YCTPOUCTB
3aIUTHOTO OTKII0UEHUs T (HEPEeHIINATBLHOTO TOKA.

V3II pexoMeHAYeTCS YCTaHABIMBATh B OTACIAbHBIX T'PYNIOBBIX JHUHUIX
MUTAHUS OCBEIICHHUS U IITEINCEIBHBIX PO3ETOK MOCJE IPYTUX anmnapaToB 3anuThl (AB,
YIT).

VYcranoska Y3/II1 3anpemaercs B IMHASX CUCTEM IPOTUBONIOKAPHOU 3AIUTHI,
a TaKXKe AJICKTPONPUEMHHUKOB, OTKIIOUEHUE KOTOPBIX MOXKET MPUBECTU K OMACHBIM
MOCTEJACTBUAM: CO3JaHUIO0 HEMOCPEACTBEHHOM yrpo3bl JUIsl KWU3HU JIFOJEH,

BO3HHUKHOBCHHUIO B3PBIBOB, I10OKAPOB U T.[.

YcerpoiicTBa 3amuThI 0T NepeHanpsizkenus cetu (Y3II)

[lepenaapl HANPSKEHUS B DJIIEKTPUYECKON CETH SIBIISIIOTCA OAHOU M3 OCHOBHBIX
OPUYUH BBIXOJA U3 CTPOS DJIEKTPUUECKHMX MPHOOPOB, B OTIEIBHBIX CIIydasx
npUBOASIIUX K Tokapy. OCOOEHHO OCTPO BOIPOC 3AIIUTHI AJIEKTPOIMPHUOOPOB OT
MEPENaZoB HANPSKEHUS CTOUT B JKWIBIX MHOTOKBAPTUPHBIX JOMax CTapou
MMOCTPOMKH, a TaK K€ YACTHBIX >XWIBIX JOMaxX MOJKIIOUYECHHBIX K CTapbIM JIMHUSIM
AJIEKTpOIIEpEaAY.

YCTpOUCTBO 3aIUThl OT MEPEHAINPSDKEHUS WM PEJe HaIpsKEHUsT — 3TO
amrapar  3alluThl, OCYIIECTBIISIIOIIMNA  HENPEPBIBHBIA  KOHTPOJb  BEJIWYMHBI
HAMPSHKCHUS TTUTAIOMIEH CETH C MEeNTbI0 00ECTICUeHNS OTKIIFOUCHHSI HATPY3KH B CITydae

BbIXO0/Jld 3HAYCHUWA HAIIPSXKCHHUA 3a YCTAHOBJIICHHBIC ITPUACIIBI.

o s

Pucynok 11. [Tpumepsl yCTpOMCTB 3alUThI OT NEPEHANPSIKEHUS Pa3TUYHBIX
ITPOU3BOIUTEIIEH
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Hasnauenue Y311 3akimrouaercs B 3alIUTE 3JIEKTPOOOOPYAOBAHMS OT MEPEMNaIoB
HAMPSHDKEHUS! CETH KOTOPHIE MOTYT BO3HUKHYThH B CIIEJICTBHE PAa3IUYHBIX (PAKTOPOB
TaKUX Kak 0OpBIB HYJIS, Iepekoc (a3 u T.J.

Kax npasuio, Y3II cocTouT U3 ABYX OCHOBHBIX OJIOKOB: MU3MEPHUTEIBHOIO U
UCIIOTHUTEIBHOTO.

[Ipu nmomaue wa YJIII HanpspkeHHs M3MEPUTEIBHBIM OJOK OMpENEesieT ero
BEJIIMUMHY. ECiyM W3MepeHHOE 3HAUYCHUE HANPSKEHUS SJIEKTPOCETH HE BBIXOJWT 3a
YCTAaHOBJICHHBI B HACTPOWKaxX IMAaNa30H 3HAYEHUN HU3MEPUTENbHBIA OJOK MOJaeT
CUTHAJ Ha HWCIOJHUTENbHBIA OJOK (pene) KOTOpPhIA 3aMbIKaeT CUJIOBOM KOHTAKT,
BKJIIOYAsl TEM CaMbIM Harpy3Ky B CETb.

Takum o6pazom, Y]III ocymiecTBiasieT HEMPEPHIBHBIN KOHTPOIh HAMPSIKCHUS
AIEKTPOCETU. B ciydae CHMXKEHUs HAIPSKEHUS HUKE YCTAHOBICHHOTO IOpOra Wilv
NOBBIIICHNS BBILIIE YCTAaHOBJIEHHOTO B HACTPOMKAaX IMOpOra HM3MEPUTENIbHBIA OJIOK
MTHOBEHHO TMOJAeT CUTHaJI Ha MCHOJHUTEIbHBIM MeXaHu3M (pese) KOTOpbIU
OTKJIFOYAET JJIEKTPOYCTAaHOBKY OT ceTh. [locime BOCCTAHOBIICHHS 3HAYEHUS
HAmpsDKEHUS 10  JIOMyCTHMOTO  3HAYEHMs, W3MEPHUTENbHbIH OJIOK  4epes
YCTAaHOBJIEHHYK0 B HACTPOMKAaX BBIAEPKKY BpPEMEHM MOAAET CUTHAJI HA
VCTIOJIHUTEIbHBIA MEXAHU3M, KOTOPBI BHOBb BKJIFOUAET HATPY3KY.

CyIIecTBYIOT CHEAYIOLIUE TUIIBI PEJIE HANPSHKECHUM:

-110 TUITY JIEKTPOCETH: 0JHO(a3HbIE U TpeX(Da3HbIE;

-0 CMOCO0Yy YCTaHOBKU: CTallMOHapHbIE U nepeHocHble. [Ipu ycranoske Y3II
BO BBOJHOM OJJICKTPOIIUTKE OOECIIEYMBACTCS 3alluTa BCEHM 3JIEKTPOCETH U BCEX
AIEKTPONPUOOPOB, MoJKIIOYeHHBIX K Hel. [lepenocubie Y3II mpuMmeHnsitoresi, Korja
€ro YCTaHOBKA B IIIUTKE 3aTPyHEHA WJIH HEOOX0IUMO 00€CTICUUTh 0COOBIE HACTPONKH
M0 HAMPSHKEHUIO CETH ISl KOHKPETHOTO 3JIEKTPOOOOPYI0BaHUSI.

B Hacrosiiee BpeMsi CylIECTBYIOT YCTPOMCTBA 3AIUTHI OT MEPEHANPSKEHUS C
KOMOMHUPOBAHHOM 3allIUTON, TaK Ha3bIBA€MbIE BOJbT-aMIEPHBIE peJie, KOTOPHIE
KOHTPOJIMPYIOT KPOME HANpPSIKEHUs CETH, €IIEe U TOK B CETH, 3alIUIIAs TEM CAMBIM
CeTh, KaK OT NEPENajoB HAMNPSDKEHUS, TAK U OT MEPETPY3KHU, T.€. TOMOJIHUTEIBHO
BBITIOJTHAET (DYHKIIMIO OTPAHUYHTEISI MOIITHOCTH.

Heo0Oxoaumo 3HaTh, 4TO BOJIBT-aMIIEPHOE pelie He 00eCIeunBaEeT 3allUTy CETH
OT KOPOTKOTO 3aMBIKaHWUS W HE MOXET 3aMEHUTh COOOH aBTOMATUYCCKUN

BBIKJIIOYATCIIb.
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Baxnoii xapakrepuctukoit Y311 sBisieTcsi HOMUHAIBHBIN TOK.

HomMunanpHbIM TOK — 3TO TOK, KOoTOphik Y3II cmocoOHO mporyckaTh depe3
ce0s B TEUCHHE ATUTEIHHOTO BPEMEHH COXPAHSISI IPU 3TOM CBOIO pabOTOCTIOCOOHOCTb.
CranmapTHpIMH, HamOoJiee PACHPOCTPAHCHHBIMU 3HAYCHUSIMHU HOMHUHAJILHOTO TOKa
V3II senstores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanbhseiii Tok Y3II onpenensiercss mo cyMMapHOMY TOKY Harpy3Kd WU
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIUIIAEMYIO CETh.

[TonyunB paccuutaHHOoe 3HauYeHHWE TOKa, BbIOMpaeM Y3II ¢ Ommxammm
OOJIBIIMM CTaHJAAPTHHIM 3HAYEHHEM HOMHHAIBHOTO TOKA.

Heobxoaumo yuutsiBath, yto Y3II He 3ammumiaer 3J€KTPOCETh OT TOKOB
neperpy3k M TOKa KOPOTKOTO 3aMbIKaHHs, ModTomy camo Y3II momkHO OBITH
3alMIIEHO OT HHUX YCTAHOBJICHHBIM IOCIEIOBATEIbHO C HHUM aBTOMAaTHYECKHM
BbIKItouaTenem. [loatomy HomuHanbHbIA TOK Y3I1 HE0OOX0AMMO MPUHUMATh UCXOS
U3 HOMHUHAQJIBHOTO TOKa aBTOMAaTUYECKOTO BBIKItOUarelss. [Ipu 3ToM HOMHUHaAIBHBIN
ToK ¥Y3II nomxeH ObITH OOJIbIIIE WU PAaBEH HOMUHAIBHOMY TOKY YCTaHOBJIEHHOTO JI0
HEro0 aBTOMATUYECKOTO BBIKIIFOUATEIS.

V3II MOTYyT UIMETh HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpabatbiBanuss Y3Il mo MakcuMalibHOMY 3HAYEHUIO
HanpspkeHuss (Umax) - ycTaHaBIMBAaeT MaKCUMalbHO JIOMYCTUMOE 3HAYCHUE
HaIpSDKEHUST 3JIEKTPOCETH, MPEBBIINIEHUE KOTOPOTO NPHUBEAET K OTKIHOYEHUIO
Harpy3Ku;

- ycTraHoBKa mnopora cpabOateiBaHus Y3Il mo MHUHMMaTbHOMY 3HAYEHUIO
Hanpsbkenust (Umin) -  ycTaHaBiIMBaeT MHHUMAJIBHO JOMYCTUMOE 3HAYCHHE
HaIpsDKEHUS DJIEKTPOCETH, CHIDKCHUE HAINpPsOKEHUs] HIDKE JIAaHHOTO 3HA4YeHUs
MPUBEJIET K OTKIIOUYECHHIO HArPY3KH;

- YCTaHOBKA BPEMEHHU 3aJ€P>KKU BKIIOUECHHS — BpeMs, uepe3 koropoe Y3II,
MOCJI€ OTKJIIOUYEHHUS HArPy3KH, TOBTOPHO €€ BKJIFOUUT IIPU BOCCTAHOBJICHUH 3HAYEHUS
HaIpsDKEHHUS CETM B YCTAHOBJIEHHBIX Mpenaenax. Bpemsi 3aiepKKu BKIIOUYCHHS

BHCKTpOHpI/I60pOB BBI6I/Ipa€TC$I B COOTBCTCTBHUU C PYKOBOACTBOM IIO JOKCILTyaTalluu.
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MHHHAMAJIEHOTO HATIpAXKEeHHA.
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Perynarop sanepxrm
BpeMeHH aBTOMATHIECKOIO
BKIIIOYEHHUA IOCIe ABAPHH.

Perymrrop MAaKCHMAaJIBHOIO

—_— - 3
5 HaOpAXKeHHUA OTKIII0YeHHAA.

Pery.nﬂ'rop MHHHMAJIBHOI'O
HanpAXeHHA OTKIYeHHA.

Krneyyzr noaxmodenus
HarpyskKH

Pucynox 12. [Ipumep MapKupOBKH YCTPOMCTBA 3alTUTHI OT MEpEeHANPsDKEHU (perie
HaIpsKEHUS)

KonuuecTBo u crmocoObl HACTPOMKK MOTYT OBITH PA3JIMUHBI JUIsl PA3HBIX THUIIOB
V3II. O6wruHO, HacTpoirika VY3II ocymecTBaseTcss ¢ TOMOIIBIO ITOBOPOTHBIX
PETYJIMPOBOYHBIX PYUEK.

CpaBHeHHME amnmapaToB 3allUThl JJIEKTPUUYECKOW CETH MO OTKIIOYAOIIEH
CITIOCOOHOCTH

PaccmoTpum paznuily B paboTe M BO3MOKHOCTSX OTKIIIOUEHUS Pa3TUYHBIX
arrmapaToB 3allUTHl JJIEKTPUUYECKUX Lened. B Hacrosiiee Bpems, €CTb MHOTO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aIIUTHI AJIEKTPUUECKUX CETEH, T.€. COBMEIIAIOIIUX B
cebe HECKOJIbKO 3alllUTHBIX (PYHKIHH. 31€Ch MBI pACCMOTPUM HE KOMOUHHPOBAHHBIC
anmapaThl 3alUThI, BBITOJIHSIIONINE TOIBKO OAHY (QYHKIIHIO.

[IpyurHaMK MOXKApPOB OT 3JIEKTPOYCTAHOBOK MOTYT SIBJISATHCS: KOPOTKOE
3aMbIKaHWE, Teperpy3ka, TOKHM  yTEUKH, JYyroBble TpoOow  (MCKpeHue),
MEpEHAIPSKEHUE.

Jns  3amuThl  DNEKTPUYECKUX CETEW, B HACTOAIIEE BpEMsl, SBISAIOTCS
obs3arenbHbIMU K TTpuMeHeHnto AB u V]IT. OTtu anmapaTsl 3apekoMeH10BaIH ceOsI
KaKk HaJexHbie U OS(PQPeKTUBHBICE CpPENCTBA NPENOTBPAIICHHUS TMOXAPOB OT

SJICKTPOYCTAHOBOK.
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AB 3amumaer 3J€KTPUYECKYH0 CEThb OT TOKOB KOPOTKOIO 3aMBIKAaHMS U
IIEPErPY30K MIEKTPUUYECKOU CETH.

VAT 3amumaer dSJIEKTPUYECKYI0 CE€Tb OT II0XKapoB B pE3yJbTaTe
BO3HUKHOBEHUS TOKOB YTEUKH.

Crnenyer OTMETUTh, YTO B HACTOSIIEE BPEMsI 3alIUTy OT MHOT'MX HETaTUBHBIX
(akTOpoB, BBI3BIBAIOUIMX BO3TOpPaHHE B JJICKTPUYECKUX CETSAX, BMECTE C
npumeneaneM AB u YT, oTyacTu pemaroT OpraHu3allMOHHBIMA MEPONPUSITUSIMH,
IIPOU3BOJIMMBIMM Ha JTaIle IPOCKTUPOBAHHUS MIEKTPUUECKUX CETEH, ITPU UX MOHTAKE
U TIpU dKCIuTyaTanuu. Mcrnonb3yoTes Takue Mephl, Kak 3a3eMJIeHUE, YKiIaaKa Kadess
B Kopo0a, YyBEIMYEHHE PpACCTOSHHUS MEXIy IPOBOJHUKAMH, [PUMEHEHUE
CHEIHAbHBIX COCAMHUTEIBHBIX YCTPOUCTB (KIEMMHBIX KOpPOOOK M Ap.) U T.A. Jius
3aIIMTBI OT MEPETPY30K IIPOU3BOIAT IPABUIIBHBIM pacyeT JJIEKTPUUECKUX CETEH M
Harpys3KH.

Onnako AB u YT u3zHauanbHO He ObLIM MpeAHAa3HAYEHBI JIJISl paClIO3HABAHUS
VICKPEHMS U OTKJIFOYEHUS LN B CIIy4ae ero nosBieHus. VIckpenue He pacrno3HaeTcs
AB umu YT, N0OCKOJIBKY MPU UCKPEHUU HE MPOUCXOIUT HU YBEIUYEHUE CPEIHETO
3HA4YE€HUS TOKA B LIEIIM, HU €ro yTeuKa Ha 3eMJIIO.

[Ipr mnocienoBaTelbHOM MCKPEHUM IIOJHOE COIPOTUBJIEHUE «IUIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArPy3KU U JIEPKUT ITOT TOK HUKE NOPOra OTKIHOYEHHUS
AB. CoOTBETCTBEHHO, 3TH CPEJACTBA 3aIUTHI OT HETAaTHUBHOT'O JEHCTBHSI BBICOKOIO
3HaYeHHUs] TOKa He cpabarbiBaioT. [Ipu mapamiensHOM UCKpeHHHM MEXIy (a3oi u
HEWTPAJIbHBIM IPOBOJOM TOK OIPAHWYEH IIOJHBIM CONPOTHUBICHUEM LENU WU
cpabarbiBanue AB u Y/[T 3aBUCUT OT CTENEHH UCKPEHUS, OJTHAKO B MOJHOW MEpe He
rapaHTUPYETCS.

CoOTBETCTBEHHO, PELICHHUE 33/1a4d PACIIO3HABAHUS MCKPEHHUS U oOecreueHus
3aIUTHI OT OKaPOB, BEI3BAHHBIX HCKPEHUEM, JOJHKHO 00€CTIeYBAaTHCSI HOBBIM TUIIOM
YCTPOMCTB, (PYHKIIMOHATIHLHO M TEXHUUYECKH OPUEHTHPOBAHHBIMU HA TaKylO 3aJaudy.
Takum yctporictBom sBisiercst Y 3/111.

VY311 3ammmiaer 3J€KTPUYECKYI0 CETh OT I0KapOOIaCHOrO MPOSIBICHUS
JyTOBOTO TIP00O0st (MCKpEHHUS).

Eme omamM ¢dakTopoMm, KOTOPHIH MOXKET TMPUBECTH K TOXKApPy OT
IIEKTPOYCTAHOBOK, SABJISIFOTCA KOJIEOAHHUsS HANPSIKEHUS DJIEKTPUYECKOM CETH.
[IpryeM, OracHOCTh MOXKET HECTH KAK MOBBIIICHHOE HAIIPSIKEHNUE, TaK U ITIOHWKEHHE

HaIIPAKCHUA.



55

AB, YAT, Y3AII He 3amuInaroT dJeKTPUUECKYIO CETh OT OMACHBIX KOJIeOaHU

HaIpsDKEHMS ceTU. DTy 3a1a4dy BbinonHser Y311

V3II 3amuniaeT 3JeKTPUYECKYI0 CETh OT KOJIEOAHUM HaIpsSKEHUsS, KOTOpPbIE

MOTYT IPHUBECTH K BBIXOJY U3 CTPOS JIEKTPOIPUOOPOB U UX BOTOPAHUIO.

(I)YHKIII/IOHaJIbHBIe BO3MOKHOCTH anmapatToB 3alIUTbI JJICKTPUYECCKHUX

ceTem.

Tabauma 6

CDYHKHI/IOHEUIBHBIG BO3MOKHOCTH alIIapaTOB 3alIUTHI JICKTPUICCKUX ceTent

AnnapaT 3aIllUThI

Yerpoiicrso YcrpoiicTBo
ABapHIHBIH . | YerpoiicTBo 3aIMTHI |  3aIMTHI OT p
CHHM ABTOMaTH4YeCKUH 3alIUTHI OT
P audPepeHUAIBLHOTO AYroBOIo
BBIKJ/JII0YaTe b (AB) NepeHanpsKeHust
Toka (YT) npooost (V31
(Y3411)
He
Kopotkoe Oo0ecneunBaer He oGecnieunBaer He obecneunBaer
3aMbIKaHHE 3aIUT 3aIUT obecneunsact 3aIUT
y Y 3aIUTY Y
He
Oo6ecneunBaer He oGecnieunBaet He oGecneunBaer
[Teperpyska SamuT — obecrnieunBaeT -
y Y 3aIUTy Y
He
He obecneunBaet OobecneunBaer He o6ecneunBaet
YTeuka Toka — I obecrieunBaeT —
Y y 3alIUTy Y
[yroson
npoOoi He oGecneunBaer He oGecneunBaer Oo0ecneunBae | He oOecneunBaer
MOCJIEI0BATENbH 3alUTy 3aIUTy T 3alIUTY 3aIUTy
bIN
He B monHOM Mepe
obecrieunBaeT
TOBOM 3aIUTY.
Ay N Y He obGecnieunBaer OobecneunBae | He obGecneunBaer
npoOoit MoskeTt cpaboTath
. 3aIUTY T 3alUTY 3aIIUTY
napaiebHbII CJIAIITKOM TT03]THO
(ipu orpaHUYEHHOM
toke K3)
He B monHoO# Mepe N
He B monHoOM Mepe
obecrieunBaeT
. obecrnieunBaeT
[yroson 3ammry. Moxer
. 3aIUTY. Oo0ecneunBae | He oGecneunBaer
npoOoit cpaboTaTh CIUIIKOM
Moxet He cpaboTaTth T 3alIUTY 3alUTy
Ha 3eMJII0 no3aHO (TIpu
(pu UMIYITECHOM
OTPaHHYEHHOM TOKE
XapakTepe UCKPEHNs)
K3)
He
Ilepenaspl He oGecneunBaer He obGecnieunBaer O06ecneunBaer
obecrnieunBaeT
HaMpsHKEHUs 3aIUTy 3aIUTy 3alUTy

3aIINATY
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W3 Tabmuuel 6 BUIHO, YTO HM OJMH M3 allapaToB 3alUThl HE 3allldLIacT
3JIEKTPUYECKYIO CETh OT BCEX BO3MOXKHBIX aBApUHHBIX peKuMOB. /[ obecrnieueHus
MaKCUMaJIbHOW 3allUThl DJJCKTPUUECKOH CETH IIeIecO00pa3HO  HCIOJIb30BATh
anmaparbl  3allldThl, paloTarouMe Ha OOHapyXEHUE pPa3HbIX IMPU3HAKOB
HEUCIPABHOCTH 3JIEKTPUUYECKOM CEeTH.

[Tpumenenune Y3/II1 u Y3II He oTMeHSET HEOOXOAMMOCTH HUCIOb30BaHus AB
uY/T.

Takum 00pa3oM, eciau paccMOTPETh BapUaHT MCIOJb30BaHUS BCEX BUIOB
3aIUTHI ATEKTPUUYECKON CETH OTACNbHBIMU YCTPONCTBAMU (BBIMOIHSIIOIIUMU TOJIBKO
0JIHY (PYHKIIUIO), TO HEOOXOJUMO YCTaHOBUTbH YETHIPE pa3HbIX almapara 3aiuTel: AB,
YAT, Y3111, Y3II.

B nacTosiee BpeMs pacnpocTpaHeHbl KOMOMHUPOBAHHBIE alllapaThl 3allUThI,
KOTOpblE OOBEIUHSAIOT B OJHOM KOpIIyc€ HECKOJIbKO YycTpoiicTB. Hampumep,
muddepeHnranbHble aBTOMATHI, KOTOPble O0BEAUHSIOT (DYHKIIMH aBTOMAaTUYECKOTO
BBIKJIFOUATENS U yCTPOMCTBA 3aluThl AU depeHnnanbHoro Toka. KoMOnHMpoBaHHbIE
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATH U YIPOCTUTH MPOEKTUPOBAHUE M MOHTAX

QICKTPUYICCKUX HIUTKOB.

TepMouMHIAMKATOPBI

OpHoit w3  Hauboliee  pacHpOCTPAaHEHHBIX  MPUYMH  TIOKAapOB  OT
AIEKTPOYCTAHOBOK SIBJISICTCSI TEPETPEB  KOHTAKTHBIX COCAWHEHUHM W JAPYTHUX
ameMeHToB. [lokapoomacHple PEXWUMBI  BO3HHKAIOT — BCIEACTBHE  OONBIIOTO
NIEPEXOTHOTO COTPOTUBIICHHUS, 4 TAKKE MEPETPY30K.

TepMOUHAMKATOPHBIE MaTEpUANIbl MPEAHA3HAYEHBI IS BU3YaJIbHOIO WIIH
dboTorpaduyeckoro KOHTPOJISI U MU3MEPEHUsS TEeMIEpaTyphl, T.€. PE3yIbTaThl
VM3MEPEHUN MOYHO MPEICTABUTh B BU3YUIM3UPOBAHHOM BUJIE.

[Ipy pgoCTMXKEHMM MaKCUMAJIBHOM TEeMIEpaTrypbl TEPMOUHAUKATOPHBIN
MaTepHall pacIUIaBIISIETCS] © HEOOPAaTUMO MEHSET CBOM LIBET.

TepMouHIUKATOPBI MOXHO HCHOJIb30BaTh KakK JI0Ka3aTelbCTBO  (hakTa
JOCTHKECHUSL ONPEACICHHOW MaKCUMaJIbHOM TEMIIEpATyphbl, T.K. PE3YJIbTAThI
U3MEPEHUS SBIISIFOTCS HEOOPATUMBIMHU.

Meton wW3MepeHMss TeMmeparypbl € TOMOUIBK0  TEPMOWHJIMKATOPHBIX

MaTcpuaJioOB OTINYACTCA HpOCTOTOﬁ, 9KOHOMHWYHOCTBIO, MaJiou TPYAOCMKOCTBIO,
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BO3MOXHOCTBIO OIEPATUBHOIO MOJYYEHUsS JOCTAaTOYHO TMOJHOM HH(OpManuu o
TEIUIOBOM PEXHUME 3JIEMEHTOB 3JIEKTPOOOOPYI0BaHMUSL.

TepMOMHAUMKATOPBl HMMEKOT HECKOJIBKO WCHOJHEHUN: TEPMOHWHIAMKATOPHBIE
HAKJIEMKHA U TEPMOWHINKATOPHBIE KPACKH.

KoHTpacTHOCTh 1BETOBOrO mepexoaa oO0ecrneyrBaeT JIETKOe paclio3HaBaHHE
aBapUUHOTO MEPETPEeBa.

TepMOMHAMKATOPHI COXPAHAIOT CBOM LIBET U MAPKUPOBKY Ha IIPOTSKEHNUN BCETO
CpOKa CITy>KOBI.

TepMOUHIUKATOPHBIE HAKJIEHKH MPEACTaBIAIOT COOOW TOJMJIOKKY Ha
CAMOKIJICSIICICSI OCHOBE C HAHECEHHBIM TEPMOMHAMKATOPHBIM  MOKPBITHEM.
MarepuaioM MmojyIoKK1 MOTYT OBITh OyMara, (hoibpra Wi noJiuMepHas TuieHka. Jlis
IIPEJOXPAHEHNUs] TEPMOMHIMKATOPHOIO TOKPBITHUSA OT BHEIIHUX BO3JCHUCTBUU
IIOBEPXHOCTH U3JIEIINs MOKPBIBAIOT 3aIIUTHOMN TUIEHKOU.

[Ipu nocTmxeHUM 3aJaHHOW TeMIlepaTypbl UHAMKATOP HEOOpaTUMO MEHSET
CBOM IIBET.

TepMonHIUKaTOpHBIE HAKIEHKH MOTYT OBITh Pa3IMYHOTO pa3mepa U (popmbl, B
3aBHUCHUMOCTH OT 3aJaud HMMETh pPa3HbId MOpOr cpabaThIBaHMs, UMETh HECKOJIBKO
TEPMOUYYBCTBUTEIBHBIX METOK C Pa3HbIM IpPEIETIOM cpadaThIBaHUSI.

TepMOMHIUKATOPHBIE HAKIEHKHA MOTYT ObITh OJTHONO3ULIMOHHBIMHU, T.€. UMEIOT
OJIHY HMHAVKAIMOHHYKD METKY W MHOTOINO3UIMOHHBIMA — HMMEIOIIHNE HECKOJIBKO

WHIUKAIIUOHHBIX MCTOK, HACTPOCHHLIX HAa PA3HBIC TCMIICPATYPHI.

00® <« 000
838

838

nocne

Pucynox 13. [Ipumepsl TEPMOUHIUKATOPHBIX HAKIIEEK PA3IMYHBIX
MIPOU3BOAUTEIIECH
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[IpumeHeHue OJHOMO3UMLIMOHHBIX TEPMOUHAMKATOPHBIX HAKIJIEEK MO3BOJISIET
KOHTPOJIMPOBATh MAaKCUMAJIbLHYIO TEMIIEpaTypy Ha 3JIEMEHTE 3JIEKTPOOOOPYA0BAHHS.

[IpumeHeHne MHOTOIMO3UIMOHHBIX TEPMOUHAUKATOPHBIX HAKJIEEK MO3BOJISIET
ONPENEIATh TeMIIeparypy DJIEMEHTa 3JIEKTPOOOOPYAOBaHUS KaK
cpeaHeapupMEeTHIECKOS MEXKIY MOCIeTHEeH METKOM, M3MEHUBIIEH I[BET, U TIEPBON —
HE M3MCHUBIICH.

TepMOMHIMKATOPHBIE KPAacKH, B OTJIMYHUE OT TEPMOMHIMKATOPHBIX HAKJIEEK,
MOXHO HAHECTH Ha TOBEPXHOCTH WM AJIEMEHTHI  3JIEKTPOOOOpYI0BaHUS,
HEJIOCTYINHBIE JJIi YCTAaHOBKM TEPMOMHIMKATOPHBIX HAKIIEEK, HapUMep, MpHU
CJIO’)KHOW KOH(UTYpAIIMU WM OTPaHUYECHHOM MPOCTPAHCTBE BHYTPU DJIECKTPUUECKUX
UTKOB. Kpacku MOKHO HAaHECTH Ha IMIOBEPXHOCTh KOHTPOJIHUPYEMOTO dJIeMEeHTa 0oJiee

TOHKHUM CJIOCM, B PE3YJIbTATC 4YCI'O BO3PACTACT CKOPOCTHh Cpa6aTI>IBaHI/I$I.

Pucynox 14. [Tpumep ucnoaHEHUS] TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUIUKATOPHl TMPUMEHSIOTCS JUIsi KOHTPOJS TEIJIOBOTO  PEXKHUMa
3JIEMEHTOB 3JIEKTPOYCTaHOBOK.

TepMOUHIUKATOPBI TMPUMEHSIOTCS JUIsl OOHApY>KEHHUS H  PETUCTPALNH
MEPErPEBOB 3JIEMEHTOB JJIEKTPOOOOPY/IOBAHUS WIIM SJIEKTPONPOBOAKU, B TMEPBYIO
oudepeib, BOJM3H NEKTPUIECKUX KOHTAKTOB, KOHTAKTHBIX COSTUHEHUN.

TepMOUHIUKATOPBI HE TPEOYIOT CIIEHUATILHOTO TEXHUYECKOTO OOCITYKUBAHHUS.
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3amure moANekKaT  AJIEMEHThl  AJIEKTPOOOOpYHOBaHUS, JUISI  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU JOKYMEHTAMHU yCTAHOBJICHBI HAMOOJBIIHNE JOMYCTUMBIC
TEMIEPaTypbl HArpeBa, a TAKXKE IIEMEHTHI JEKTPOOOOPYAOBAHNSA, IEPETPEB KOTOPHIX
MOKET MPUBECTHU K aBapUU WIM BO3TOPAHUIO (HE3aBUCUMO OT HAJMYUS TPeOOBAHMIA
HOPMAaTUBHBIX JOKYMEHTOB).

TepMouHIUKATOPHI ~ HAHOCAT  HA  JJIEMEHTHl  3JEKTPOOOOPYIOBAHMUA,

MMOICKAIMKUC KOHTPOJIIO TCINIOBOI'O COCTOSHUA.

Pucynox 15. [Ipumep ucnoab30BaHus TEPMOUHANKATOPHBIX HAKJIEEK JJIsI KOHTPOJIS
TEMIEPATYpPbl KOHTAKTHBIX COETMHEHUI

[Topor cpabaTbIBaHUS TEPMOUHINKATOPOB BHIOUPAETCS UCXOS U3 TPECOOBAHMIA
HOPMATUBHO  TEXHUYECKOW  JOKYMEHTAIlMM  JJIi  KOHKPETHOTO  DJIEMEHTa
IIEKTPOOOOPYIOBAHUS, TEXHMUECKHX XaApAaKTEPUCTUK U  PEKUMOB  PAOOTHI
AIEKTPOOOOPYIOBAHUSI.

Tak kaK TEPMOMHAMKATOPHI HE SBISIFOTCS BOCCTAHABIMBACMBIMU H3JCITHSIMHU,
MIOCJIC PETHUCTpAIllid MMH IeperpeBa CcpadOTaBIIME TEPMOUHIAMKATOPHI TOJJICKAT
3aMeHe Ha HOBBIC.

Heo6xo01uMo KOHTPOIMPOBATh CPOK MCIIOIL30BaHUS TEPMOUHIUKATOPOB. [1pu
HUCTCUCHUH CPOKA HCIIOJIb30BAHUS, TEPMOHMHIMKATOPHI HEOOXOIUMO 3aMCHHUTH Ha
HOBBIC. [Tocie 3aMeHbI cienaTh OTMETKY B JKypHAJIE.

TepMOMHIUKATOPBI SIBJISIFOTCS HEBOCCTaHABJINBACMbIMU u

HEPEMOHTONPUTOAHBIMU ~ H3JenusiMu  (mokpbiTusiMu).  [lpm  cpabarbiBaHuun
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TEPMOMHIUKATOPA, €ro CIEAYeT YIAIUTh U 3aMEHUTh HAa HOBOE U3JENHE (TIOKPBITHE).
OkpalrBaHue TEPMOUHIUKATOPHBIX METOK B PE3YJIbTAaTE BO3ACUCTBUS TEMIIEPATYPhI

HEoOpaTuMo.

TepMocucreMbl

TepmocucTeMbl TTpeHA3HAYCHBI IJI1 pAHHETO0 aBTOMATHYECKOTO OOHAPYKEHHUS
MOKAPOOIACHBIX CUTYyalliii, BO3HHUKAIOIIUX BCJIEJICTBHE TMIEpPErpeBa DIIEMEHTOB
3JIEKTPOYCTAHOBOK: KOHTAKTHBIX COEJUHEHUM, MPOBOJIOB, Kabenel (B T.4. KOHIIEBOM
apMaTypel) M IIWH, JJICKTPUYECKUX ammapaToB, BBOJHBIX PpaCIpeACIUTEIbHBIX
mKadoB, HIMTOB C 3JIEKTPOOOOPYAOBAHHEM, MHOTO 3JIEKTPOOOOPYAOBAHMS M HX
DJIEMEHTOB, TJIe¢ BO3MOXKHO MPEBBIIIICHUE TEMIIEPaTypbl 000PYI0BaHUS B HEIITATHOM
pexumMe pabOThl WU TIPU MOSBICHUH JedeKTa.

CucteMpl OCYIIECTBISIIOT HEMPEPBHIBHBIM KOHTPOJb TEMIIEPATyphl HArpeBa C
CUTHAJIM3AITUEH O IPEBBIIICHUN YCTAaHOBJICHHBIX MTOPOTOB M Tiepeaaueii nHpopManuu
Ha MYJIbT LEHTPAIM30BAHHOTO HAOIIOICHHUS], TJI€ OCYIIECTBIISIETCS IPUEM TPEBOKHBIX
U3BEIICHU 00 OOHAPYKEHHBIX MEPErpeBax C JaTIYUKOB, OTOOpaKeHUE (MHIMKAIIKSA)
COCTOSIHUSI M PETHCTPAIIUS COOBITUH.

TepmocrucTeMamMu MOTYT OBITH 0OOPYTOBAHBI DJIEKTPOYCTAHOBKH, JJIST KOTOPHIX
HOPMATHBHBIMH JIOKYMEHTAMH YCTAHOBJICHBI HAMOOJIbIIIAs JOITYCTUMAsT TEMITepaTypa
HarpeBa, a TaKKe AJIEMEHTHI JIEKTPOOOOPYIOBAHUSL U AJIEKTPOIPOBOJIKH, MIEPErpeB

KOTOPBIX MOXKCT IIPUBCCTHU K dBApHUHU WK BO3TOpPaHUIO.

Pucynox 16. [Ipumep cuctemsl, COCTOAIIEH U3 TEPMOAKTUBUPYEMOM
ra30BBLACISIONIEN HAKIECUKN U CIENUAIM3UPOBAHHOIO Ta30BOr0 JaTYMKa
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B kauectBe ycTpoiCTB OOHApY’KE€HUs MPEBBIIICHUSI TEMIIEPATYPhl B pa3HBIX
CHUCTEMax MOTYT BBICTYIIATh Pa3JIM4YHbIe JaTYMKU. Hanpumep, TepMOaKTUBUPYEMBIE
ra3oBBIACISAIONIME HAKICWKHA, IPU HArpeBaHUM KOTOPBIX JO ONPEAECICHHOU
TEMIIEPATYPhI BbIJICIISIETCA CUTHAIIBHBIN T'a3, YIABIMBAEMbIN CHEIUAITN3UPOBAHHBIM
ra3oBbIM JATYUKOM, MEPEAIOIIMM CUTHAI O MEpErpeBe Ha KOHTPOJIbHO-TIPUEMHOE
YCTPOWCTBO; OECKOHTAaKTHbIE WH(GPAKpaCHbIE NATYUKH, NaTYUKH TEMIIEPaTypHhl,
YCTaHaBIINBAE€MbIE HETIOCPEICTBEHHO Ha KOHTPOJIUPYEMBII AJIEMEHT

AIEKTPOOOOPYAOBaAHUS.

o
'I 8 l. CNELMANMIMPORAHHBIN KOHTPONBHO-NPUEMHOE
2 rA30B5I9 JATHIK YCTPOWCTBO

1. ObepHITE HAKNEWKM BOKPYT KOHTAKTOB
W YCTAGHOBWTE fa3080IM NaTuMK :

peeor !ﬂ?-e:ja

70°C 100°C
3. B ABADUMNHOK CUTYaLUMK HaKnNenka soinennet

2. Tpwn HarpeBaHil HHAUKATOPHbIS CUIHaNbHbIN T3, KOTOPbIK GUKCMPYeTCA

METKN HEQDPATUMO MIMEHAKT UBET AATHUKOM
ar 1 [IIar 2 IIIar 3
I'azorenepupyromniue ITpu narpeBanuu Beiie 50 — B aBapuiiHOW cuTyaluu, Koraa
HakJeliku, pasMmenieHHble Ha 90°C mHAMKATOpHBIE METKH TemIepaTypa IIOJJHUMAETCS
CWJIOBBIX KOHTAKTaxX, a TaK)K€ HEOOpaTUMO MEHSIOT CBOU BBIIIE 100°C, HaKJIekKka
CMOHTHPOBAHHBIN ra3oBBIM IIBETA BBIICISICT  CUTHAJbHBIM  Tas,
JATYMK B JIEKTPOIIUTKE KOTOPBI (PUKCUPYETCS Ta30BBIM

JatyukoM. JlaTumk  mepemaet
CUTHal TPEeBOTH W / WIH
OTKJIIOUAET MUTAaHHE

Pucynok 17. [lomaroBasi cxeMa pabOThbl CUCTEMbI HEIPEPHIBHOTO KOHTPOJIS
TEMIIEPATypPbl HA OCHOBE TEPMOAKTUBUPYEMOM Tra30BbIACISIONIEH HAKIICUKA
U CIIEIMAIM3UPOBAHHOIO Ta30BOT0 JaTYMKA

Kpome Toro, TepMOCUCTEMBI MOKHO MCIIOJIB30BaTh KAK CUCTEMbI MOHUTOPHUHI A
MOKapHOW OMACHOCTH JJIEKTPOYCTAaHOBOK, 3a CUET paHHEro OOHApYXEHHsI TOYEK
Ype3MEpPHOro HarpeBa, 3aJI0JIr0 A0 Hayajaa TePMHUYECKOW NECTPYKLUHU U30JISLIUU B

MCCTaxX YCTAaHOBKH AATYUKOB.
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Pucynox 18. [Ipumep cuctemMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOTO
TEMITEPaTypHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPHUICCKUX

TaTYNKOB

Cronxg ¢ cmcremon

ll-

Pucynok 19. [lpumep MHTEIIEKTYaTIbHONH CUCTEMBI KOHTPOJIIS TEMIIEPATyPHhI
BBICOKOBOJIBTHBIX KaO€IbHBIX JUHUI Ha OCHOBE PACIIPEAEIEHHOTO
JaTYMKA TEMIIEPATYpBI

Ten1IOBM3MOHHAA AUATHOCTHKA

B ocHOBe TEIUIOBU3MOHHON JUArHOCTUKU JIEKUT TEIJIOBOM METOJN
HEpa3pylIalomero KOHTPOJs, T.€. TEIJIOBU3HMOHHBIE OOCIIECIOBAaHUS C IEJBIO
BBISIBJICHUSI T10KapPOOIACHBIX YYacTKOB W Y3JIOB B 3JIEKTPOOOOPYIOBAHUM W

AIIEKTPOIPOBOIKE.
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B kadecTBe TEXHMYECKOTO CpEICTBAa TEIUIOBU3MOHHOM  JIMAarHOCTUKHU
IIPUMEHSETCS TEIUIOBU30p. TEenmIoBU30p — 3TO ONTUKO-3JIEKTPOHHBIA U3MEPUTEIBHBIN

npudop, paboTaronuii B ”HPpaKpacHOU 00JaCTH IEKTPOMAarHUTHOTO CIIEKTPA.

Pucynox 20. [Tpumep npoBeeHUs! TEIIOBU3MOHHOTO KOHTPOJIS dJIeKTpolkada

Kpatko Meron TEnmiaOBU3MOHHOM JMATHOCTHKU MOXApHOW O€30MacHOCTH
9KCIUTYyaTUPYEMOro 3JIEKTPOOOOPYIOBaHUS MOYKHO OINMCATh CIEAYIOLIUM 00pa3oM.
Kaxnpiii 00beKT uMeeT Temmneparypy, MpU4eM B pa3HbIX TOYKax oHa pasHas. Kak
IIPaBUJIO, OTKJIOHEHHE TEMIIEPATYPBI B TY WM HHYIO CTOPOHY CBHJIETEIBCTBYET O
KaKOH-TO HEOJHOPOIHOCTH, edekTe. TernnoBu30p Kak BUI€OKaMepa OXBaThIBAET BCIO
NaHopaMy OOBEKTa, BHIBOJUT HA 3KpaH M (PUKCUPYET B MaMATH BECh CIEKTP €ro
TeMIiepaTyp, npeodOpa3yss B TepMOIrpaMMmy, T.€. KapTHHKY TeMIlepaTyp, KOTOpas
HAallOMUHAET HeratuB 1BETHOM (¢oTorpaduu, TA€ KaXAbIH OTTEHOK I[BETa
COOTBETCTBYET ONPEIEICHHON TEMIIepaType.

HeocnopumbiMu ~ mpeuMyIecTBaMH  TEIUIOBU3HMOHHOTO  00CIEIO0BaHUsA
SABJISIIOTCS: OOBEKTUBHOCTh M TOYHOCTb MOJY4Ya€MbIX JAHHBIX, 0€30MacHOCTb
(npumensiercst ~ OECKOHTAKTHBIM ~ METOx), He  TpeOyeTcss  OTKIIIOYEHHE
AJIEKTPOOOOpYIOBAaHUS W NOJAIOTOBKM pabodero wmecra. Ilpm »TOM Meron
BBICOKOIIPOU3BOJIUTENIEH, K TOMY 7K€ OH JA€T BO3MOKHOCTh IPAKTUYECKA MTHOBEHHO,
«C TIEPBOTO B3TJISAAA», YKa3aTh MEeCTO JeeKTa, MpeaBapUTEIbHO ONPECIUTh CTETICHb
nepexktHoctd. Kpome 3TOro MeTon OTIMYAETCS NPOCTOTOM JOKYMEHTHPOBAaHHUSA

ne(eKTOB U BOBMOXHOCTBIO onpe/ieneHus 1e(eKToB Ha paHHel cTaauu pa3BuTus. OH
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IIO3BOJISICT C ,HOCTaTO‘IHOﬁ CTCIICHBIO TOYHOCTU AUATHOCTHPOBATb COCTOJAHHUC HC
TOJIBKO OTKPBITBIX 3JICMCHTOB 3JICKTpOO60py,Z[OBaHI/I$I, TaKMX KaK KOHTAaKTHBIC
COCAMHCHUS B QJICKTPUYCCKHUX MUTKAX U BBOJHBIX MIUTAX, HO U COCTOSIHUC PO3CTOK U
BBIKJIIO‘IaTeJIefI, KOTOPBIC 3aKPBITHI KOPITYyCaMM, a TAaKXKE JJICKTPHUUYCCKUX ITPOBOJOK,

BBIIIOJIHCHHBIX PAa3JIMYHBIMU crocodamu.

Pucynox 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COSAMHEHUN C TEMIEpaTypHOU
HIKAJION

CyTh TEIJIOBM3MOHHOM JMAarHOCTUKH 3aKIIOYaeTcss B  OECKOHTAKTHOM
pETHCTpallid TEMIIEPATYpHOTO TIOJs Ha TIOBEPXHOCTH OOBEKTAa HN3MEPUTEIHHOU
anmapaTtypoi, TTOCTPOCHUH W aHAJIM3E TEPMOTpaMM ¢ HCHojib3oBaHueM DBM s
oOHapykeHHs U Kiaccudukauu 1eeKToB ¥ NpUHITHS pemieHus. Hamnuue nedekra
IIPU TAaKOW TUArHOCTUKE XapaKTEPHU3YEeTCs] aHOMAJIbHBIM MOBBIIIEHUEM TEMIIEPATYPHI
B Ie()eKTHOW 30HE M0 CPABHEHHIO C UCTIPABHBIMH O0JIACTSIMH.

YciaoBuss ®W  TOPSAOK  MPOBEACHUS  TEIUIOBH3MOHHOW  JUATHOCTHUKHU
IKCIUTYaTUPYEMOTO  DJIEKTPOOOOPYIOBAHUS JKWJIBIX W OOIIECTBEHHBIX 3JIaHHMA
yCTaHABJIMBAIOT METOAMYECKHE pekoMmeHmanuu [6]. OnHu  HampaBlieHBI Ha
npopUIAKTHKY TIOKapHOM  0€30MacHOCTH  AJIEKTPOOOOPYJAOBAHUS JKUJIBIX H
OOIIIECTBEHHBIX 3/aHUM W TIO3BOJISIIOT KOHTPOJUPOBATH W OIICHUBATh COCTOSIHUE
MO’KapHOM OMACHOCTH AJIEMEHTOB 3JIEKTPOOOOPYAOBaHMS, KOTOPHIE paHee HE MOTJIN
OBITH 00CJICIOBAHbI, TAKMX KaK: PO3ETKH, BHIKIIOYATEIH U YJICKTPUICCKHEC TIPOBOIKU
BBITIOJIHCHHBIX Pa3IUYHBIMH CIIOCOOAMH, YTO SIBJISCTCS aKTyaJIbHBIM MOMEHTOM B

obiacTu o0ecrieueHHs TIOKapHOU 0€30MMaCHOCTH JKIIIBIX M OOIIECTBEHHBIX 37aHUH.
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Pucynox 22. [Tpumep oOHapy’eHUs MOKaPOOMACHOTO pa3orpena 00JITOBOTO
KOHTAKTHOTO COEJITMHEHHUS

C MoMOIIBI0 TEIJIOBU3WOHHON JHATHOCTHKH BBISBISIIOTCS KOHKPETHBIC
neQeKTHbIE MecTa, TI€ 3a4acTyi0 JOCTATOYHO 3aTSHYTh, 3a4MCTUTh, 3aMEHUTH
00JITOBOE COCIMHEHNE HIIH TIEPEPACIPEACIIUTE HATPY3KY U Ae(eKT OYAeT yCTpaHEH.

JlomyckaeTcst MCITOJIb30BaTh APYTHe METOAMKH TEIUIOBU3UOHHOM JTHATHOCTHKH,
ecad 00JIacTh MX IMPHMEHEHHS COOTBETCTBYET O00JaCTH MPUMEHEHHS HACTOSIIHMX
METOAMYECKHX PEKOMEH TALIHIA.

B KkauecTBE KpHTEpPHEB OICHKH IOKAPHOM OE€30IaCHOCTH DJIEKTPHUUECKUX
U3JCINA  MOXET OBbITh IMPUHATO 3HAYEHHE TEMIIEPATyPhl WM IIPEBBIIICHHUS
TEMIIepaTyphl, YCTAHOBJICHHOE B CTaHIApTaX Ha KOHKpeTHOe m3aenue. Kpome Toro
KPUTEPHH OIICHKH II0KapHOW OIACHOCTH IIPH TEIUIOBH3MOHHOM IHArHOCTHKE
IPHUBEICHBI B METOAMYCCKUX peKOMEHIanusx [6].

JluarHocTrka 3JIEKTPOOOOPYIOBAHHS TEIUIOBBIM METOJOM HEpPa3pyIIAOIEro
KOHTPOJIS (TEIUIOBU3MOHHAS TUArHOCTHKA) TOJDKHA IPOBOANUTHCSA OpUTramoil He MeHee
2 genoBek. Bee dieHsl OpUraapl J0MKHBI OBITH aTTECTOBAHBI IO TEIUIOBOMY METO.Y
HEpa3pYIIAOIIEro KOHTPOosi. XOTs ObI OAMH paOOTHHK JIOJDKEH OBITh aTTECTOBAaH HE
Hioke, yeM 1o 11 kBanupuKkanrmoHHOMY YPOBHIO 110 TEIFIOBOMY KOHTPOJIIO B CHCTEME
Pocrexnanzopa.

JIns  mpoBeacHHsS TEIJIOBH3MOHHOW JHArHOCTUKA MOTYT IPHBICKATHCS
CTOPOHHME OPraHU3aIlMH, aKKPEIUTOBAHHBIE B YCTAHOBJICHHOM MOPSIKE Ha TEIIOBOM

MCTOA HCPA3ZPYIIAOIICTO KOHTPOJIA.
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MgiHHCj"EPCTBO OpraHbl HCIIOTHHTE/IBHOH
POCCHUCKOH SENEPAITUH

T10 JIEJIAM I'PAXKIAHCKOM OBOPOHBHI, SR neacvon
YPE3BLIYAWHBIM CHTYALIMAM Poccuiickoil Pepeparn
U JTMKBU/JALIMM MMOCJ/IEACTBUMA
CTUXWHHLIX BEJICTBUHA
(MUYC POCCHH)

3amecTETen: MEENCTPa — r/IaBHLIN
roCyAapCTEEeHHLIH HHCIEKTOp
Poccuaiickoii Pepepanun
N0 MOXXaAPHOMY Ha/J30pPyY

Tearpanssmni 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 HanpaeneHHH MeTOAHUeCKHX
PeKOMeHAalHH

B yensx peanusanuy NoSHOMOUMI OPraHOB MCTIO/JHHMTE/NILHOH B/IACTH CyOBEKTOB
Poccuiickoi Pegepaium, onpegeneHHbIXx crathed 18 PegepansHOro 3akoHa
oT 21 gexabpa 1994 r. Ne 69-®3 «O noxapHoH Ge30MacHOCTH» B YaCTH OpPraHH3alHH
obyueHHs Hace/leHHA MepaM TIOKapHOH 0e30MacHOCTH, a TakKKe HHOOPMHPOBaHHA
Hace/leHHs O Mepax MOoXKapHOH O0e30MacHOCTH, HaNpaBIAlTCHs IS TPAKTHYeCKOoro
HCTI0b30BaHHA MeTogHKa OLIeHKH MoXKapHOo# 6e30MacHOCTH HJIOro AoMa (KBapTHPHI)
u MeTogHueckHe peKOMEHJAlLMH [0 OpraHM3alMH NPOQHIAKTHKM [0KapoB
OT 3/1eKTpoOoOOpYAOBaHMA B JKWILIX H OOIeCTBeHHBIX 3JaHHMAX C IpPHMeHeHHeM
TeXHHYeCKHX CPe/CTB.

INpunoskenue: Ha 132 1. B 1 3K3.
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Boazenew: CYTIPYHOBCKHIT AHATOIH MIXAUIOBIY
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Hecrpyrus Anexcarap Huxonaesu .
JenapraMesT HaZ30PHOH JeATeMLHOCTH H NPOQHASKTHTECKOH paboTst
8(495)983-68-64



