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BBenenue

Honss 4wmcma mnoxapoB, mnpouzomeqmux B Poccuiickonn = ®Denepanuu
OT DJIEKTPUYECKUX U3ACIIUNA U YCTPONCTB B 3IaHUSIX U COOPY>KEHUSIX, OT 0OIIETo YKciia
MOXKApOB B  3JaHUSIX W  COOPYKEHMSIX  OCTaeTcsi CTaOWJIBHO  BBICOKOM
u cocTtasisieT 6oinee 34 %.

Haubosbiee yuciio moxapoB OT 3JIEKTPOOOOPYAOBaAHUS €KETOAHO MPOUCKXOTUT
Ha OOBEKTaxX >KWIOro cexkropa. Mx mons coctaBiser mopsaka 74 % ot olmiero
KOJIMYECTBA MOYKAPOB 0 ANEKTPOTEXHUUECKUM MTPUUHHAM.

OcHOBHasi 4acTh MOTHOIIMX JIIOJEM Ha TOXKapax OT 3JIEKTPOOOOPYTOBaHUS
NPUXOIUTCS Ha TOXAapbl B 3aHUAX U COOPYKEHHUAX XKWIOTO cekropa — 94,8%
OT 00mIero 4Wciia MOTHOIMMX Ha TMOXKapaX, BO3HHUKIINX IO AJIEKTPOTCXHUYCCKUM
IPUYHHAM.

Cpenu BUIOB OOBEKTOB KHJIOTO CEKTOpa HAMOOJIbIIEE KOJWYECTBO IMOKAPOB
OT DJIGKTPOWBAEIUNA M YCTPOWUCTB €XKETOJHO MPOUCXOAUT B OJIHOKBAPTUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JOMax M cocraBisier okoio 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHmsaX u COOpyXEeHHSX OOIIECTBEHHOTO HAa3HAYEHUS [OJs TOXapOB
OT D3JEKTPOoOOOpyAOBaHUsA cocTaBmia Oonee 52 % oT oOlmero ywucia IOXKapoB
Ha TaHHBIX 00BEKTAaX.

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

Pacripenenenust  3HayeHUd  TMOKaszaTesneld  OOCTAHOBKM € TMOXapamH,
npomsomeamumu B Poccuiickoit deneparuu B nepuon 2016-2021 romoB B Kujiom
CEKTOpE W 3[aHUSX W COOPYKEHHUSX OOIIECTBEHHOTO HA3HAYCHUS, HWCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISIOCH  DJIEKTPOOOOpYJAOBaHUE, IO CyObEKTaMm

Poccuiickoit @eneparuy npeacrapieHsl B Tadbaumax 1 u 2.



Tabmuua 1

Pacnipenenenue 3HaueHHI MOKa3aTeneil 0OCTAaHOBKHU € NOKapaMu, TPOU30LIEAIINMHU
B Poccuiickoii @eneparun B nepuo 2016-2021 rogoB B *KUIOM CEKTOpE,
HCTOYHUKOM BO3HHUKHOBEHHSI KOTOPBIX SIBIISIIOCH AJIEKTPOOOOPYI0BaHHE,

o cyobektam Poccuiickoit deaepanuu

Koa-Bo Toas Ilorutmao Toas
PeiiTunr Cy0bexT PO 10KapoB, g Y ’ | PediTHHT Cy0bekT PO JII01eH, g Y i
ell. 0 Yell. 0

1 MockoBckast 001acTb 16 861 7,63 1 MockoBckast 00:1acTb 738 6,70

2 Pecrry6nmka 8302 3,76 2 CeepamoBckas 17 3,79
bamkoprocTan 00J1acTh

3 YensGuuckas 061acTh 6728 | 3,04 3 Pecnybaxa 382 3,47

Bamkoproctan

4 Upkytckas 001acTb 6 598 2,99 4 Upkyrtckas o01acTb 358 3,25

5 Jlenunrpackas 001acTb 6 452 2,92 5 Jlenmnrpazckas 342 3,11
o0J1acTh

6 r. Mocksa 6 048 2,74 6 Kpacrosipckuit kpait 342 3,11

7 Kpacnostipckuii kpait 6012 2,72 7 HosocuGupcras 297 2,70
obJiacTh

8 KpacHozapekuit kpait 5905 2,67 8 Huwieroponckas 274 2,49
001aCcTh

9 CBepjIoBCcKas 00J1acTh 5693 2,58 9 Yenabunckas 00acThb 272 2,47

10 Camapckast 00J1acTh 5570 2,52 10 PocroBckas ob6nacThb 256 2,33

11 PecniyOnmka Tarapcran 5400 2,44 11 KpacHonmapckwuii kpaii 244 2,22

12 HoBocubupckas obnactsb 5302 2,40 12 TromeHckas o0yacThb 233 2,12

13 ITpumopckuii kpait 5166 2,34 13 [Tepmckuii kpait 232 2,11

14 Kemeposckas obnacts - 4945 2.24 14 KemepoBckast 061acTb 230 2,00

Kysbacc - Ky3bacc
15 Hwxeropopckas 001acth 4823 2,18 15 Camapckast 001acTh 222 2,02
16 AnTaiickuit kpait 4583 2,07 16 Pecrryomxa 214 1,94
Tarapcran
17 PocroBckas o6acts 4 326 1,96 17 CaparoBckas 001acTb 204 1,85
18 XabapoBckuil Kpai 3990 1,81 18 XabapoBckuit kpai 199 1,81
Cpennee no
19 CapatoBckast 00s1acTb 3862 1,75 cyobekTam 195,7
Ypaabckoro @O

20 Boponexckas 061acth 3819 1,73 19 TBepckast 00J1aCTh 190 1,73

21 Tepmckuii kpait 3751 1,70 20 Bosrorpackas 184 1,67
obJlacth

22 Bourorpazackast o61acTb 3706 1,68 21 IIpumopckuii kpait 182 1,65

Cpennee no
23 OpeHOyprckas 001acTh 3652 1,65 cyobekTam 179,3
IIpusojxckoro @O
CpenHee 1o cyobeKkTam N N
Ypaabckoro DO 3631,0 22 Anraiickuii kpait 173 1,57
24 r. Cankr-IlerepOypr 3609 1,63 23 Kuposckas 061acTb 173 1,57




Koa-Bo Toas Iorudmao Toas
PeiiTunr Cyobext PO® M03KapoB, Y ’ | PediTHHT Cyobext PO Josei, o ’
el 0 YeJl. 0
Cpennee 1o
25 TromeHckas o0nacTh 3459 1,57 cy0bekTam 172,3
Cubupckoro ®O
Cpennee no cyobekram Boponexckas
Cubupckoro ®O 34237 24 o0JlacTh 168 1,53
Cpennee nmo cydobekTam 33961 o5 OpenOyprckast 161 1,46
IMpusoskckoro @O 001aCTh
26 OMckast 001acTh 3130 1,42 26 OmMckast 001acTh 156 1,42
p7 | XaTB-MAHCHHCKIHABT. | 3043 | j38 | 7 r. Mocksa 151 | 137
okpyT - Orpa
Cpennee mo cyobekram Y aMmyprckas
Hentpanasaoro ®O 28849 28 PecrryGimka 145 132
28 Bnamumupckas o6mactb 2 686 1,22 29 ITensenckas 061acThb 142 1,29
Cpea}u{ee 11? cy0bekTam 25912 30 Bnagumupckast 141 1,28
Poccuiickoii @exepanun 001aCTh
Cpennee no
29 TBepckast 00J1aCTh 2416 1,09 cyobeKkTam 137,9
IlenTpansHoro ®O
Cpennee nmo cydobekTam
I0xH0r0 DO 22816 31 Kypranckast 001acth 130 1,18
30 CraBponoJjbcKuii kpaii 2194 0,99 32 ApXanreiberas 130 1,18
001aCTh
31 Kypranckas o06xactsb 2126 0,96 33 Bosoroackas o6macts 130 1,18
32 Tensenckas 061acTh 2075 | 094 34 Hosropozckas 130 1,18
00J1aCTh
Cpennee no
33 Kuposckas o6macts 2 057 0,93 Cyﬁ'béf( ram 129,2
Poccuiickoit
Degepauuu
34 ViegaHOBCKas 00J1aCTh 2038 0,92 35 TamOoBcKkas 06acTb 125 1,14
Pecny6nuka Caxa
35 Yamyprckas Pecny0iuka 2012 0,91 36 (STxcys) 122 1,11
36 3abaiikanbckuii Kpai 2 006 0,91 37 3abaiikansckuii kpait 121 1,10
Cpennee no cyobekram
Cenepo-3anaoro DO 1920,8 38 PecniyOmmuka Bypstus 121 1,10
Uysamckas
37 TamboBckast 001acThb 1917 0,87 39 PecnyOinuka - 119 1,08
Uysamus
38 HBaHOBCKast 00,1aCTh 1903 0,86 40 r. Cankr-IlerepOypr 117 1,06
39 Pecrybmaxa Caxa 1881 | 085 | 41 Kanywckas obmacts | 112 | 1,02
(SxyTus)
40 JInnenkas o61acThb 1807 0,82 42 VibstHOBCKast 00J1acTh 111 1,01
Cpennee no
41 Tynbckast obnacTh 1801 0,81 cyobexram FOxHOrO 110,5
[0]0)
42 Amypckast 00J1acTh 1754 0,79 43 Pa3anckas o61acThb 110 1,00
Cpennee no
43 BpsiHckas ob6iacTb 1736 0,79 cyobextam CeBepo- 101,0
3anagnoro ®O
Cpennee no cyon.exram 1734,2 44 Tynbckast 001acTh 100 0,91

JanbHeBocTouHoro ®O




Koa-Bo Toas Iorudmao Toas
PeiiTunr Cyobext PO® M03KapoB, Y ’ | PediTHHT Cyobext PO Josei, o ’
el 0 YeJl. 0

44 Benroponckas obmactb 1730 0,78 45 AcTpaxasckaz 100 0,91

001aCTh

Cpennee no
45 ApxaHrenbckasi 001acTb 1714 0,78 cyonexTam 86,7
JlajJbHEBOCTOYHOTO
D0
46 Pecny6muka Kpemm 1713 0,78 46 JInmenkas o0acTh 86 0,78
47 Pecniy6nuka Bypsitus 1701 0,77 47 Awmypckasi 0071acTh 84 0,76
48 MypMmancKas 061acTs 1668 | 075 | 48 Xantei-Mancuiickuii 81 0,74
aBT. OKpyT - Orpa

49 Bonorozckas 061acts 1664 | 0,75 49 bearopoacias 81 0,74

00J1aCTh
50 Uysamickas PecrryOmika - 1636 0,74 50 CﬁaBpOHO?BCKHH 80 0,73

Uypamus Kpai
51 Psasanckas obnacts 1519 0,69 51 Kypckas o6macTs 80 0,73
52 SIpocasckas 061aCTb 1474 | 067 52 Pecriybmuica 79 0,72
MopnoBust
53 AcTpaxaHckas 00J1acTb 1468 0,66 53 HBanoBckasg o0macts 78 0,71
54 Kanyxckas 001acth 1463 0,66 54 BpsiHckast 00macth 77 0,70
55 Kypckas o6nacth 1435 0,65 55 Pecniyonuka Kpbim 76 0,69
56 Tomckas o6acTb 1422 0,64 56 Pecny6mmmka Komu 74 0,67
57 Hosroponckas o6mactb 1413 0,64 57 OprnoBckas 001acTh 12 0,65
58 Pecrry6immka MopaoBust 1362 0,62 58 Pecrry6imka Kapenus 70 0,64
59 Pecniyoniuka Jlarecran 1332 0,60 59 TIckoBckas 00s1acThb 69 0,63
60 Pecny6nuka Kapeus 1307 0,59 60 SpocnaBckasi 00JacTh 68 0,62
61 CMoiteHcKkas 001acTh 1304 0,59 61 Tomckas o6acTb 67 0,61
62 Pecrry6onnka Xakacus 1226 0,55 62 CMoreHckas 001acTh 63 0,57
63 TIckoBckas o0acThb 1204 0,54 63 PecnyOnmuka Xakacus 60 0,55
64 PecryGmixa Kowu 1149 | 052 | 64 Pecnymg‘;a Mapuii 52 0,47
65 Yeuenckas PecmyOmnka 1103 0,50 65 CaxanuHckas 001acThb 43 0,39
66 CaxanuHckas 001acTb 1088 0,49 66 KocTpomckast 00macTb 43 0,39
67 OpioBeKas oBacTh 1050 | 048 67 #mano-Hereuit 41 0,37
aBT. OKPYT

68 Pecnybmka Mapwuii On 1006 0,46 68 Pecniy6muka [larecran 31 0,28
69 KocTpomckas 061acTs 960 0,43 69 Kammsmnrpazcras 27 0,25

00J1aCTh

Cpennee mo cydobekTam
Cesepo-Kaska3ckoro 899,4 70 Kamuarckuii kpait 27 0,25
[0]0]

70 Kanununrpanckas 870 0,39 71 EBpelickas aBT. 25 0,23

0071acTh 00J1aCTh
71 | Kadapmumo-banxapexas 771 035 | 72 PecryGmxa Trma 23 0,21

PecnyOnuka




Koua-Bo Toas IToruoJio Toas
PeiiTunr Cyobext PO® M03KapoB, Y ’ | PediTHHT Cyobext PO Josei, o ’
e/, ° qeJl. 0
B . Cpennee no
72 Amarto I—(I)iHeI;KHH asT. 737 0,33 cyobextam CeBepo- 20,4
Py Kaska3ckoro @O

73 Pecrry6imika TriBa 569 0,26 73 MypmaHcKkast 001acTb 20 0,18

74 Kamuarckuit xpait 514 0,23 74 Maramanckas o61acThb 20 0,18

75 PecniyOnuka Anpires 500 0,23 75 PecniyOnuka Anraii 17 0,15
Ka6apauao-

76 Espetickas aBT. 00macTpb 495 0,22 76 Bankapckas 16 0,15
PecrryOimka

77 PecrryOnmka Anrait 450 0,20 77 r. CeBacTomnoJb 12 0,11

78 Pecybmixa Cenepras 434 0,20 78 PecniyOiinka Anpires 10 0,09

OceTus - Ananus

79 Marananckas o0acTb 406 0,18 79 UyKoTCKHI aBT. OKPYT 10 0,09

80 r. CeBaCTONONE 367 0,17 80 Heuencias 6 0,05
PecrryOimka

81 PecnyOnuka Marymeruns 283 0,13 81 Pecnryomxa 5 0,05
WHurymerus
PecnyOmuka

82 Pecrry6nmka KanMbrkus 268 0,12 82 Cesepnas Ocerns - 4 0,04

Ananus

83 KapauaeBo-Yepkecckas 179 0,08 83 PecnyOmuka 2 0,02
Pecrry6nmka Kanmpixus

84 Henenxwif aBT. OKpyT 79 0,04 84 Heneukwii aBT. OKpyT 2 0,02
KapauaeBo-

85 YyKOTCKUI aBT. OKPYT 75 0,03 85 Yepkecckast 1 0,01
Pecny6iinka

Tabmuma 2

Pacnipenenenue 3HaueHH oka3aTesneil 00CTaHOBKHU € MOKapaMu, TPOU30LIEAIINMHU
B Poccwiickoii @eneparun B mepuo 2016-2021 rogoB B 31aHUAX, COOPYKEHUIX
OOIIIECTBEHHOTO Ha3HAYCHUS, ICTOYHUKOM BO3SHHKHOBEHHS KOTOPBIX SIBIISIIIOCH
anexkTpoobopynoBaHue, o cyorekram Poccuiickoit denepanuu

Kou-Bo Toas IMoruo.o Toas
PeiiTunr Cyobext PO MOKapoB, % > | PeddiTHHT Cyobekt PO Jozei, % i
e, Yell.
1 r. MockBa 1682 8,99 1 r. MockBa 12 14,12
2 MockoBckas 00J1acTh 895 4,78 2 MockoBckast 00J1acTh 10 11,76
3 r. Cankr-IlerepOypr 724 3,87 3 IIpumopckuii kpait 7 8,24
4 Kpacnomapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecny6iinka Bamkoprocran 559 2,99 5 Hpkyrckast 061acTh 5 5,88
6 KpacHosipckuii kpai 545 2,91 6 Owmckas 001acTh 5 5,88




Kox-Bo Toas Moruo.ao Toas
PeiiTuHr Cyobext PO® M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’
el. 0 YeJl. 0
7 Upxyrckas obmacts 545 2,91 7 AcTpaxaHcKasi 00J1acTb 4 4,71
8 IIpumopckuii kpait 520 2,78 8 #Amano-HeHeuxui asr. 3 3,53
OKpYT
9 Yensouackasa 001acTb 509 2,72 9 Pecny6mmka TriBa 3 3,53
10 XabapoBckuii Kpaii 503 2,69 10 Kpacnosipckuii kpait 2 2,35
11 HoBocubupckas 061acTh 442 2,36 11 YensOuHckas 001acTh 2 2,35
12 Camapckast 0071aCcTh 399 2,13 12 HoBocubupckas o61acTb 2 2,35
13 PocroBckas ob6nacts 367 1,96 13 PocroBsckas o6macts 2 2,35
14 PecnyOnmka Tarapcran 343 1,83 14 CaparoBckas 00JacTb 2 2,35
15 XanTsi-MaHCHACKHH BT, 313 1,67 15 Hwmxeropozackas o6macth 2 2,35
okpyr - FOrpa
Cpennee no cyobexkram
16 CaparoBckas 001acTh 309 1,65 Cubnpckoro ®O 1,8
17 OMckast 001acTh 294 1,57 Cpennee 1o cy6nexTam 1,6
HenTpansuoro O
18 Hwmxeropoackas obmacts 292 1,56 16 Pecnyomixa 1 1,18
Bamkoproctan
19 Kemeposcras obmactr, - 291 1,56 17 XabapoBckuit kpait 1 1,18
Kysbacc
20 Bonrorpanckast od1acts 283 1,51 18 Camapckas 00nacThb 1 1,18
Cpennee no cyobekram
Cubmpeioro O 281,7 19 Bosrorpazckas 001acth 1 1,18
21 Anraiickuit Kpait 270 1,44 20 Adraiickuit kpait 1 1,18
22 ITepmMckuit kpait 268 1,43 21 IlepmMckuit kpait 1 1,18
Cpeanee no cyobexkram 2627 Cpennee no cyobexkram 10
Ypaasckoro ®O ' Ypaabckoro ®O '

23 Boponexckas 061acth 260 1,39 22 Boponexckas 061acth 1 1,18
Cpeanee no cyobexkram 2537 Cpennee no cyobexkram 10
LenTpanbHoro ®O ' IO:xnoro ®O '

24 TromeHnckas 061acThb 242 1,29 Cpennee “l;) quﬁ'belc'ram 1,0

25 Pecniyonmuka Kpbim 241 1,29 23 CBepaiioBckast 00JIacTh 1 1,18
Cpennee 1o cyobekram

IpuBo.kcrkoro ®O 230,1 24 Amypckast 001acTh 1 1,18

26 Pecnybnuka Caxa (SAxytws) 227 1,21 25 TBepckas o06macTh 1 1,18
Cpennee mo cydobekTam

10xH0r0 DO 222.6 26 Bonoroackas o6nacts 1 1,18

Cpennee no cyobekram P® 218,7 27 YabstHOBCKas 001acTh 1 1,18

27 CBepaoBckas 00J1acTb 216 1,15 28 Benroponckas obmactb 1 1,18

28 Pecrry6nuka Jlarectan 211 1,13 29 TamboBckas 001acThb 1 1,18

29 CraBponojbCKuil Kpaii 210 1,12 30 Ps3anckas o6nactb 1 1,18

30 OpenbOyprckas 00J1acTb 207 1,11 31 Pecny6iinka Komu 1 1,18

31 3abaiikanbCKuil Kpai 190 1,02 32 Koctpomckast 0061acTh 1 1,18
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Kou-Bo Toas IToruo.i0 Toas
PeiiTuHr Cyobext PO® M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’
ell. 0 Yell. 0
Cpexnee no cyGnexram 186,3 33 r. CeBacTomnoJb 1 1,18
JanbHeBocTounoro ®O
32 ApxaHrenbckas 00J1acTbh 185 0,99 34 PecnryOnmka Marymerns 1 1,18
B . Cpennee no cyobekram
33 SImano-Henenkuii aBT. OKpyT 182 0,97 Jaabaesocroanoro GO 0,8
34 Tomckas oGmacts 180 | 0,96 Cpemiee o cybrekran | ) o
CeBepo-3anagnoro @O
Cpennee mo cydobekTam
35 Jlenunrpaackas o0acTb 177 0,95 TpuBo.kcioro GO 0,6
Cpennee mo cydobekTam
36 Awmypckast 001acTh 171 0,91 CeBepo-KaBka3ckoro 0,1
PO
Cpennee no cyobexkram . .
Cenepo-3anaoro DO 164,6 35 Kpacnonapckuii kpaii 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 Pecniy6ninka Tarapcran 0 0
38 Thepekas o6aacTs 154 0,82 g7 | Xanre-Mascuiickuii apt. 0 0
okpyT - FOrpa
39 KipoBckas 061acTh 153 082 | 38 Kewmeposcxas obacts - 0 0
Kyszbacc
40 Pecrry6imika Bypsitus 153 0,82 39 TroMeHcKkast 00J1acTh 0 0
41 VY namyprckas Pecry0Onuka 152 0,81 40 Pecny6nnka Kpsim 0 0
42 Bonoroackas oonacts 147 0,79 41 Pecrrybmuxa Caxa 0 0
(Axyrus)
43 Bnagumupckas 001acTh 147 0,79 42 Pecniy6sinka Jlarectan 0 0
44 MypmaHcKas 00J1acTb 146 0,78 43 CraBponoiabCKuiA Kpaid 0 0
45 SpocnaBckas o6macTb 145 0,78 44 OpenOyprckas 001acTs 0 0
46 BpstaCKas obmacts 139 0,74 45 3abaiikanbckuii Kpai 0 0
47 VibsiHOBCKas 00J1acTh 138 0,74 46 ApxaHrenbckas 00J1aCTh 0 0
48 ITen3enckas 061acThb 135 0,72 47 Tomckas o0JacTb 0 0
49 Benroponckas o6macTb 134 0,72 48 JlenuHTpaackas 00IaCTh 0 0
50 YeueHckast PecrryOinika 127 0,68 49 Kuposckas o6nactsh 0 0
51 CaxanuHckast 00JacTh 124 0,66 50 Pecniy6mmka Bypsitus 0 0
52 Tam0oBckast 06acTh 123 0,66 51 Yamyprckas Pecryoivka 0 0
53 Psa3anckas o6iacTthb 118 0,63 52 Bnagumupckas 06acTb 0 0
54 Hysauckas Pecriy6nika - 116 0,62 53 MypMaHcKas 061acTh 0 0
Uysamus
55 Tynbckast o0nactb 115 0,61 54 Spocnasckast o6nacTb 0 0
56 Kypranckas obnactsb 114 0,61 55 Bbpstackast o6nacts 0 0
Cpennee no cybnexram 109,4 56 Ilensenckas o0aacThb 0 0
Cesepo-Kaskaszckoro @O
57 Pecny6nnka Kapeust 107 0,57 57 Yeuenckas PecryOmnka 0 0
58 PecnyOiinka Xakacust 105 0,56 58 CaxanuHckas 001acThb 0 0
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Koa-Bo Toas Tloru6.10 Toas
PeiiTuHr Cyobext PO® M0KapoB, o > | PedATHHT Cyobext PO Josei, o ’

ell. 0 qeJl. 0

59 Jnmenxas oGacTs 103 055 | 59 | lypamckaPecnybmixa - 0 0
UyBamus
60 Pecny6imka Komu 101 0,54 60 Tynbckast 061acTh 0 0
61 OpnoBckast 001acTh 98 0,52 61 Kypranckas o61acts 0 0
62 Pecniy6nnka TriBa 97 0,52 62 Pecnybnuka Kapenus 0 0
63 CmoreHckast o0nactb 96 0,51 63 Pecny6nmka Xakacus 0 0
64 Kabapmuso-bankapcxas 9 0,51 64 Nmerkas 061acTs 0 0
Pecrrybnmka
65 HBanoBckas o0acTb 95 0,51 65 OprnoBckas 001acTh 0 0
66 KocTpomckas obmacts 95 0,51 66 CMoueHcKkast 001acThb 0 0
67 Kypckas o6nacth 94 0,50 67 Kabapauno-banxapekas 0 0
Pecny6inka
68 Kanununrpaackas o0JacTb 92 0,49 68 MBaHoBcKas 001acTh 0 0
69 Pecryomaxa Cenepras 80 043 | 69 Kypexas obmacTs 0 0
Ocetns - Ananus
70 Pecrry6nmka Mapwmit On 76 0,41 70 Kamununrpanckas 0 0
o06macTe
71 Kamyxckas o6macts 74 0,40 71 Pecmry6maxa Cenepras 0 0
Ocetns - Ananus

72 Pecrry6immka MopaoBust 74 0,40 72 PecniyOmmka Mapwit 31 0 0
73 r. CeBacTormoinb 66 0,35 73 Kanyxckas o01acts 0 0
74 Hosroponckas o6mactb 62 0,33 74 Pecniy6muka MopaoBust 0 0
75 Kamyarckuii kpait 58 0,31 75 Hogropockas 06actb 0 0
76 IckoBckast 001acTh 54 0,29 76 Kamuarckuii kpait 0 0
77 PecrryOnmka Anrait 48 0,26 77 TIckoBckas oOacThb 0 0
78 PecrryOimmka Anpirest 44 0,24 78 PecniyOnmuka Anraii 0 0
79 Marananckast 001aCTh 44 0,24 79 PecniyOiinka Anpires 0 0
80 EBpetickas aBT. 00J1aCTh 41 0,22 80 Marazganckas 001acThb 0 0
81 PecniyOnnka Murymietus 31 0,17 81 EBpeiickas aBT. o0nacth 0 0
82 Pecry6mmka Kanmbikus 22 0,12 82 Pecny6imka Kanmpikus 0 0
83 UyKOTCKHI aBT. OKpYyT 18 0,10 83 UyKoTCKHUI aBT. OKpYT 0 0
84 Hewerkuii aBT. OKpyr 16 0,09 84 Hewerkuii aBT. OKpyr 0 0
85 KapauaeBo-Yepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0

Pecrry6nnka

PecniyOunka

OOIIIECTBEHHBIX  3JaHHMH,

TCHACHOUA II0 KOJIMYCCTBY

C YUYETOM HMHTCHCHBHOI'O POCTAa SHCProOBOOPYKCHHOCTH HACCICHHA, KXKUJIbIX H

QIICKTPOTCXHUYCCKUX)

MoXapoB, OYCBHUAHO, COXPAHHUTCA IIPHU CYHICCTBYIOUICM IIOJIOKCHUHU no;xcapHoﬁ

npO(UIAKTUKHU AIIEKTPOYCTAaHOBOK.
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B nHacTosiiee Bpemsi cloXuiaach CUTyallds, KOTAa 3JIEKTPOOOOpYyIOBaHUE IO
Oonplllell YacTH HHUKEM HE OOCITY)XHBAeTCsl C TOYKM 3PEHHs] €ro MOXKapHOM
NpOPUIAKTUKUA. DJNEKTPUKKM HAa OOBEKTAaX 3aHUMAIOTCS €ro OOCITYXKUBAaHHEM WM
PEMOHTOM, KOTJa YTO-TO BBIXOJMUT M3 CTposi. B 3TO# CBA3M, OJHUM W3 OCHOBHBIX
BOIIPOCOB SIBJISIETCS OpPraHU3alUsl CHUCTEMATHYECKOW MPOQPUIAKTUKHA IOKApOB OT
IEKTPOOOOPYIOBAaHUS JKUJIBIX M  OOIIECTBEHHBIX 3JaHUM C MPUMECHEHHEM
TEXHUYECKUX CPEIICTB.

B cootBerctBUM co cTaTheit 4 TexHuyeckoro periameHTa TaMOXEHHOTO COrO3a
«O Oe3omacHOCTH HU3KOBOJIbTHOrO obopyaoBanusi» (TP  TC 004/2011),
HU3KOBOJIbTHOE O0OpYJOBAaHHE JOJIKHO OBITH pa3pabOTaHO M M3TOTOBJICHO TaKUM
o0pa3oM, 9TOOBI ITPH TPUMEHEHUH €T0 TT0 HA3HAYCHUIO 1 BBITIOJIHCHUH TPEOOBAHMH K
MOHTaXY, IKCILTyaTaIlluu (MCTIONB30BAHMIO), XpaHEHUIO, TIEPEBO3KE
(TpaHCIIOPTHPOBAHUIO) M TEXHUYECKOMY OOCIY)KMBaHHIO 3TO 000pyJIOBaHHE
o0ecreynBano: OTCYTCTBUE HEIOMYyCTUMOTO PHCKAa BO3HUKHOBEHHUSI TOBBIIIEHHBIX
TEMIIepaTyp, MIYTOBBIX pPa3psfoB WM HU3IIYYCHHH, KOTOpPbIE MOTYT IPUBECTH K
MOSIBJICHUIO OMACHOCTEH, OTCYTCTBHE HEJOMyCTHMOIO pHCKa TMpPH TMeperpy3Kax,
aBapUIHBIX PEKMMaxX M OTKa3aX, BHI3LIBAEMBIX BIUSHUEM BHEITHWX W BHYTPECHHHX
BOo3nelcTByomUX (paktopoB. Takke B MaHHOW CTaThe YCTAHOBJIEHO, YTO
HU3KOBOJIbTHOE O0OpYJOBAaHHE JOJIKHO OBITH pa3pabOTaHO M M3TOTOBJICHO TaKUM
oOpa3oM, 4YTOObI OHO HE SBJSUIOCH HMCTOYHUKOM BO3HUKHOBEHHS IOXapa B
HOPMAJIbHBIX U aBApPUHHBIX YCIOBHIX PAOOTHI.

B OosbmIMHCTBE cCiyyaeB, TIOCIE MOHTaXa, OJJIEKTPOOOOPY/IOBAHUE HE
nojaBepraercs  NPOQUIAKTHYECKUM  OCMOTpaM, TEXHHYECKOMY  KOHTPOJIIO,
OOCITY>KMBAaHUIO M PEMOHTHO-TIPEAYNPEAUTEIbHBIM MepornpusitusaM. OJHAKO co
BPEMEHEM C HUM MPOUCXOMST OTPUIIATEIHLHBIC M3MEHEHUS. YXYIIEHUE COCTOSHUS
DIIEKTPOOOOPYIOBaHKUSI ~ TPUBOAWT K  HEPAIMOHATHLHOMY  HCIOJIH30BAHUIO
AJICKTPUYECKOW SHEPTHHM W TOBBIINICHUIO YPOBHS IOXKAPHOHN OIMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CHUCTeMAaTH3UPOBAHHOTO HAOIOICHNS.

B cootBercTBuu ¢ denepanbHbiM 3akoHOM OT 21 mekabpst 1994 r. Ne 69-D3
«O moxapHoil 06e30macHOCTH», MPOPWIAKTAKA TOXKAPOB — COBOKYMHOCTH
MIPEBEHTUBHBIX MEP, HAMPABICHHBIX Ha MUCKIIOYEHHUE BO3MOYKHOCTH BO3HHKHOBEHUS
MOKAPOB U OTPaHUYECHHE UX TTOCIIEICTBUM.

[Ton cuctemoii mpoUIaKTUKH MOKAPHOU OE30MaCHOCTH 3JIEKTPOOOOPYAOBAHUS

KUIbIX U O6H.ICCTB€HHBIX BHaHHﬁ IIOHUMAKOTCS PCryJISIPHBIC, BBIIIOJIHACMBIC I10
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3aJJaHHOW TporpamMMe HaOMIOICHUS 33 IKCIUTYyaTHPYEMBIM 3JIEKTPOOOOPYIOBAHHEM,
MO3BOJIAIOIINE OIpPENENsATh €ro (HaKTHUECKOE COCTOSHHE, MPOUCXOMAIIUME B HEM
MPOLIECCHl U TMPOTHO3UPOBATh HM3MEHEHUE COCTOSHUS TOJl BIMSHUEM pa3IMYHBIX
daktopoB. Takue HaOIOAEHUS HEOOXOAMMBI, B TIEPBYIO oOuepedb, s
AIEKTPOOOOPYI0BaHUS OOBEKTOB C MACCOBBIM MPEOBIBAHUEM JIFO/ICH.

[ToxapHasi 0€30MacHOCTh OOBEKTOB PA3TMYHOTO HA3HAYEHUS B 3HAUYUTEIHHOM
CTEIIEHU ONPENENSAECTC COCTOSHHUEM OJKCILTyaTHPYEMOro 3JIEKTPOOOOpPYAOBAHUS W
AIEKTPOYCTAHOBOK.

OCHOBHBIM  HalpaBJICHUEM B OO0ECIEYeHUH TMOXKapHOW  O€30MacHOCTU
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS SIBISETCS MaKCUMAJIbHO BO3MOXKHOE
CHI)KCHHE BEPOSITHOCTH BOSHHUKHOBEHUS MOXKapa OT AJIEKTPOYCTAHOBOK B II€JIOM H OT
OTIIETBHBIX ANEKTPUICCKUX U3/ICITHN.

Tam, riae ecTb KOHTaKTHBbIE COCIMHEHUS B AJIEKTPOCETAX, MPOIECC OKUCICHUS
METaJUIMYECKUX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB U  TOSBJICHUS  Je(PEKTOB
HempepbiBeH. be3 10CTaTOuHON TEXHUYECKON OCHAIEHHOCTH M TMOATOTOBJICHHOTO
NepcoHaa B OOJBIIMHCTBE CIYYaeB HEHCIPABHOCTU 3JEKTPOOOOPYAOBAHUS MOMKHO
OOHApPYX UTh TOJBKO MO XapaKTEPHOMY 3amaxy WM OOYIJICHHOM 3JEKTPOU3OJISAIINH,
YTO XapaKTEPHO IS aBapUMHBIX 1e(PEKTOB YK€ Ha MOKAPOOIIACHON CTaUH.

Bo3HukHOBeHHE NEePEKTOB SIECKTPUUECKUX IEMEHd U IEKTPOOOOPYTOBAHUS —
ATO €CTECTBEHHBIN MPOIIECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMH.

B nHacTosmee BpeMsi OSIBUIIMCH HOBBIE TEXHHUECKHE CPEJICTBA, IMO3BOJISIOIIHEC
BBIBECTH TPOMUIAKTHKY TIO)KAPOB OT DdJCKTPOOOOPYAOBAaHHS B IKWIBIX U
OOIIECTBEHHBIX 3/IaHUSIX HAa HOBBIN YPOBEHD.

K o0cnyXuBaHUIO AJIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(DUIIMPOBAHHBIC
CHEIUAINCTBI, HMEIONIME TPYyINIy Mo dJekTpoOe3omacHoctd ©He Huxe I,
MOATBEPKACHHYIO COOTBETCTBYIOIIUM YOCTOBEPEHUEM.

OOcneoBaHrEe AIEKTPOYCTAHOBOK JODKHO MPOU3BOAUTHCS COBMECTHO C
KBTI (PUITUPOBAHHBIM MIEPCOHATIOM AIIEKTPOTEXHUIECKOTO X035UCTBA,

OTBCTCTBCHHBIM 3a O6CJ'Iy>KI/IBaHI/Ie 3HCKTpOO60py,Z[OBaHI/I$I 3JaHHA.
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1. Ob6aacTs npuMeHeHUst

Hacrosmue MeToauueckue peKOMEH AUl ONPEEIIAIOT OOIIHE TIOJI0KEHUS T10
OpraHu3alMi MNPOPWIAKTUKU IOXKApOB OT 3JIEKTPOOOOPYNOBAaHUS B KWIbIX U
OOIIIECTBEHHBIX 3/IaHUSAX C IPUMEHEHUEM TEXHUYECKUX CPENICTB.

Hacrosimye MeTtoguyeckue peKOMEHJALMHM MpeAHa3HAYeHbl [JIsi OpraHoB
WCIIOJTHUTEIILHON BiacTH CcyObekTOB Poccuiickoit deneparni, OpraHoB MECTHOTO
caMOYyIpaBJICHUs, OPraHU3alMi 110 pealn3alyy MMOJHOMOYUN B 00JIACTH MOKapHON
0€30I1acHOCTH, a TaK)Ke COOCTBEHHUKOB (apeHAaTOPOB) )KUIIBIX TOMOB (KBapTHUp).

OCHOBHBIMH ~ 33aJjadyaMM  OpPTraHOB HCIOJHUTEJIBHON BJIacTU CyOBEKTOB
Poccuiickont ®enepanyn, OpPraHOB MECTHOIO CaMOYNPABICHUS, OPTraHU3aLNM,
Ha PEIICHHE KOTOPBIX HAaIpaBiieHA MPO(WIAKTUKA IOXKAPOB B KUIbE, SIBISIOTCA
oOyueHue HaceJIeHHsI MepaM MoKapHOM 0€30MaCHOCTH, OCHOBAM I0Kapo0e30MacHOro
NOBEJICHUS, a TAK)KE€ MHPOPMUPOBAHUE HACETICHUS O Mepax MOKapHOW OE30MaCHOCTH.

Hactosdmue wMeTtoguueckue peKOMEHJAlMU MOTyT ObIThb  IPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U ape€HIAaTOpAMH MOMEIIEHUN ISl MPOBEICHUS
CaMOCTOATENIbHOM TMEPBUYHOM OIIEHKM COCTOSIHUSI TIOKapHOW  0e30MacHOCTH
HKCILTYaTUPYEMOTO IEKTPOOOOPYA0BaAHUS.

B Hacrosmmx MeToanyecknx peKOMEHJAUMIX O TEXHUYECKUMU CPEICTBAMHA
npo(UIAKTUKK TOKapOB MOHMMAIOTCS almaparbl 3allUThl 3JEKTPUUECKUX LIETeH,
TEIJIOBU3UOHHAS JUArHOCTUKA, TEPMOMHANKATOPHI U TEPMOCUCTEMBI.

Hacrosimue meToauyeckue pEeKOMEHIAlMU He SBISIOTCS PYKOBOACTBOM IO
IIPOEKTUPOBAHMIO JIEKTPOYCTAHOBOK 3[JaHUM M MOHTAXy anmnaparoB IEKTPHUYECKOU
3aIUATHI U IPYTUX TEXHUYECKHUX CPENICTB.

[IpoekTupoBaHKE U MOHTAX AIEKTPOYCTAHOBOK 3/1aHUN JIOJKEH MPOBOAMUTHCS B
COOTBETCTBHHU C JICUCTBYIOIIMMHA HOPMATUBHBIMH JIOKYMEHTAMH.

Hacrosime MeTtoguyeckue peKOMEHAAIMM He SBISIOTCS HOPMATHUBHBIM

JOKYMEHTOM.



15

2. OCHOBHbBIE JIEKTPOTeXHUYECKUE NPUYHHBI M0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3JaHUM B 3HAUYUTENBHOM CTENEHH OmpeAesseTcs
COCTOSIHUEM JKCILTYyaTHPYEMOTO 3JIEKTPOOOOPYA0BaHUS U AIIEKTPOYCTAaHOBOK.

3HaHUEe TEXHUYECKUX IMPUYMUH I[OKAPOB OT DIEKTPOYCTAHOBOK IMO3BOJIIET
Oprann3oBath 3(HEKTUBHYIO CUCTEMY MOKAPHO-MPOYUIAKTUIECKUX MEPOIPHUITHIA.

K mpuurHaM nokapoB JIEKTPOTEXHUUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHHUE;

- Ieperpy3Ka 3JEeKTPUIECKUX LEenei;

- 0OJIBIIIOE IEPEXOTHOE COMPOTUBIICHUE;

- UICKpPEHHUE;

- QIIEKTpUYECKas AyTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTBIBATH, UYTO MEPEHANPSIKEHUE AIEKTPUUECKON
CeTH, OOJIBIIOE MEPEXOAHOE COIPOTUBIICHUE U NEPErpy3Ka LEMu MOXKET MPUBECTH K
KOPOTKOMY 3aMBIKaHHIO, BO3HUKHOBEHHIO JJIGKTPUYECKOW Iyrd, W HA00OpPOT,
KOPOTKOE 3aMBIKAHHE MOXET MPHUBECTH K TEPerpy3Ke JIIEKTPUYECKOW CEeTH, K
UCKPEHHIO, 00pa30BaHUIO IEKTPUUYECKOMN TyTH, K IEPEXOTy FIEKTPUUECKOTO TOKA Ha
METAJUTMYCCKHIE 3a3eMJICHHBIC KOHCTPYKIMH U T.1. [3].

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

OIMAaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TOXAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMBIKaHHUE SBIISIETCSI CAMBIM PACTIPOCTPAHEHHBIM, XOTSI HEPEJKO OHO MOXET OBbITh U
CJIEICTBUEM KaKOM-TMOO0 APYroi aBapuitHOM CUTYyaIluy B DJICKTPUYECKOM IIETIH.

KopoTkoe 3aMblkaHHE€ B DOJEKTPUUECKHMX LEMSAX MOXKET BO3HUKHYTH B
pe3ysbTaTe 3aMbIKaHUS MEXIY (Da30BBIM W HYJIEBBHIM MPOBOAHUKAMHU, 3aMbIKAHUS
(a30BOro MPOBOIHHMKA Ha «3eMJIio» [3].

NHbIMU  ciiOBaMH, KOPOTKO€ 3aMBbIKAHME BO3HHMKAET IIPU COCAUHECHHU
AIEKTPUYECKUX IIPOBOJIOB C HAPYIIEHHOW U30JSLUEN, COPUKOCHOBEHNUH IIPOBOOB C

MCTAUNIMYCCKUMHU  3a3€MJICHHBIMHM  KOHCTPYKIOUSAMHU S,HaHI/Iﬁ H  COOPYKCHHH,
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MOIAIAHUM HA OrOJICHHBIE MPOBOJA MNOCTOPOHHUX METAJUIMYECKUX MPEIMETOB,
npoboe OOyrJeHHON WM HApYIICHHOW W30JAIMA TPOBOAOB H  JAPYTHX
ANEKTPOYCTAHOBOYHBIX U3JICIIHM.

IIpy KOPOTKOM 3aMBIKAHMM MTHOBEHHO MHOTOKPAaTHO YBEJINYMBAETCS CHUJIA TOKA
B LENH, NPOUCXOOUT 3HAYUTEIBbHOE BBIACICHUE TEIUIA, 3HAUYUTEIBHO BO3PACTAET
TeMIIEpaTypa TOKOMPOBOIAIIMX WJI, YTO NPUBOJUT K PACIUIABICHHUIO H30JISILUU
AIIEKTPUYECKUX TPOBOJOB M Kalenel M €€ TMOCHIenyIoleMy BOCIUIAMEHEHHUIO.
KopoTkoe 3aMblkaHue, KaK MPaBHIO, CONMPOBOXKAACTCS XJIONKOM, PacIUIaBICHUEM
MeTajula TMPOBOJHUKOB U BBIOPOCOM PACKAJICHHBIX YaCTHUIl U3 30HBI KOPOTKOIO
3aMBIKaHUs C TIOCJIEAYIOIINM BOCIUIAMEHEHUEM OKPYKAIOIIUX [IPEAMETOB.

Haubonee pacnpocTpaHeHHbIE NPUYUHBI, MO KOTOPHIM MOXET MNPOU30UTH
KOPOTKOE 3aMbIKaHHE B KBaPTUPE, JOME, OOIIIECTBEHHBIX 3/TaHUSIX — 3TO OBPEXKICHUE
n3ossinun. 11oBpexnenre n30Juu Jaile BCEro NpOUCXOAUT B MecTax, IIe IPOBO/Ia
neperudaroTcs. Takke K MOBPEXKACHUIO U30JISIIUU MOKET IPUBECTU NIEPEKPYUHNBAHKE
MPOBOJIOB, CrUOaHWE IMPOBOJIOB TMOJ] OCTPHIM YIJIOM, TMOBPEKICHUE H30JISALIUN
MPOBOJIOB MPU MPOBEJICHUH PEMOHTHBIX padoT [4]. M3omsaiuio MOryT HOBPEAUTH
IPBI3YHBI UM JOMAIIHUE XUBOTHBIE. Ellle OlHA MPUYMHA KOPOTKUX 3aMBIKAHUM —
IIEPErPeEB U, KAK CIIEJICTBUE, Pa3PYLICHUE U3OJISLINHU.

HcrounnkaMu 3aXuraHvsi NpPU KOPOTKUX 3aMBIKAHHUSAX MOTYT SIBIIITHCS
packaneHHble (TOpSIIUe) YaCTUIIBI U KaIUTd MEeTaJljla TP PaCcIUIaBICHUH B aBapUMHBIX

peXKUMAX KUJI TIPOBOJIOB (Kabeseil) Win npu pa3pyieHuU dJIEKTPOIIPUOOPOB.

Ilepezpy3ka 3nekmpuueckux cemei

CoBpeMeHHbIE KBApTUPHI W JIOMA HACBIIIEHb MHOMXECTBOM JJIEKTPUUYECKHUX
npubopoB. YacTtoii NpUYMHON BO3HUKHOBEHUS TI0KAPOB SBISETCA TIEperpy3Ka
DJIEKTPOCETEN.

[Teperpy3koii Ha3bIBAETCS TAKOE SIBJICHUE, IPU KOTOPOM B JIEKTPUUECKON CETH
BO3HUKAIOT TOKOBBIE HArPy3KH, ITPEBBIIIAIOIINE JJIUTEIBHO JTOIYCTUMBIE.

HaunlGonee gacToii mpuuarHOMN, BBI3BIBAIOIIEH TIEPETPY3KY dIEKTPUUECKUX TeTei
B KUJIBIX ¥ OOIIECTBEHHBIX 3IaHUSX, SBISICTCS BKIFOUCHHUE B DJIEKTPUUYECKYIO CETh HE
MPEAYCMOTPEHHBIX PAacyeTOM MOIIHBIX TOTPEOUTENICH DJIEKTPOIHEPTHUU WM
BKJIIOYEHHE B OJHY PO3ETKY HECKOJIbKO OBITOBBIX MPUOOPOB OONBIION MOUIHOCTU

OJTHOBPEMEHHO.
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B pesynbrare meperpy3kud MTpOBOAA HArPEBAIOTCS, BBIACISICTCS OOJBIIOE
KOJIMYECTBO TEIIa, MOTYT IUIABUTHCS KUJIbI TPOBOJIOB — 3TO MOXKET CTaTh IPUUUHOMN

KOPOTKOI'O 3aMbIKAHH:, BOBHUKAIOT UCKPLI U KaK CJIICACTBUC ITOXKAP [5]

boavwoe nepexoonoe conpomuenenue (n10xoi KOHMAKm)

Bonpmoe mepexomHOe COMPOTHUBICHHE — JTO COMPOTHUBICHHUE YYacTKa
AIIEKTPUYECKOM IIETTH B MECTE COCTUHEHUS OTICTHHBIX JIEMEHTOB (MECTa COCTUHEHUS
MIPOBOJIOB, MOJICOSAMHEHUSI UX K DJIEKTPONPUEMHUKAM, KOHTAKTHBIM DJIEMEHTAM U
T.I.) B KOTOPBIX, MPU HEMPABWILHOM HMX HUCIOJHEHHUH, CONPOTUBJIICHUE BBIIIE TIO
CPABHEHUIO C CONPOTHUBJICHUEM JICKTPUUECKOM IETH J0 dTUX YY4aCTKOB M MOCIIe HUX
[3].

Hawnbonee yacto Oombiue mepexoiHble COMPOTUBIICHUS BO3HUKAIOT B MECTax
COEJIMHEHUS MPOBOJIOB MEXKTy CO00i1, KOTJ]Ja BMECTO TTallKK, CBapKH, OIPECCOBKU UITU
32KUMOB TOJ OOJITHI TPUMEHSIOTCSI CKPYTKU MPOBOJIOB (OCOOCHHO ONacHa CKpyTKa
IIPOBOJIOB C ATTFOMUHUEBBIMU U MEJTHBIMU KUJIAMU ), B MECTAX MOAKIIOYEHUS POBOJIOB
K anmaparam 0e3 CHeIUalbHBIX 3KMMOB W HAKOHEYHHKOB, B BBIKIIOUATEIIAX,
IITETICEIBHBIX pa3beMax (pO3eTKax, BWJIKaX) Ha KOHTAKTHBIX DJJIEMEHTaxX MpH
CHW)KCHUM TIPUJIaraeMbIX JJI BKIIFOUEHHS YCWIINM, HETOBKIIOYCHUS, MTOATOPAHUS U
T.Il., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIbIO PE3hOOBHIX COCAMHEHHUI B
AIEKTPOOOOPYIOBAaHUH, B KOTOPOM B TIpollecce padoOThl MPOHM3OILIO OciablieHHne
KOHTaKTa.

HemocpencTBeHHBIM HCTOYHHUKOM 3a)KUTAHUS B OTOM CIIydae MOTYT OBITh:
DJIIEMEHTHI DJIEKTPOYCTAHOBOK, HArpeThle JIO BBICOKOM TeMIIepaTyphl TEIIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKUM TOKOM B  MecTe OOJBIIOr0  TEPEXOJAHOTO
COTPOTUBJICHUS; OJICKTPUYCCKHE WCKPHl WM YaCTUIBl PACIUIABIEHHOTO U
HaKaJICHHOTO METalJIa, BO3HUKAIOIINE B MECTE «TUIOXOT0» DJICKTPHUUECKOTO0 KOHTAKTA.

Kpome Toro, 00ib110€ MEPEXOTHOE COMPOTUBICHUE MOMKET ObITh MPUYMHOMN

BO3HHUKHOBCHHUA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzoeoii npoboit)

Uckpenne (myroBoil mnpoOOW) B DJIEKTPOYCTAaHOBKAX — O3TO BechbMa
pacipoCTPaHEHHOE SIBJIICHUE U MTPOUCXOJUT KaK MPU HOPMaJbHON paboTe OTIAEIbHBIX
noTpeduTeneil 3NEeKTPUYECKOW SHEpPruu, 4daile BCero mnpubOpOB HMEIOLINX

KOHHCKTOpHLIﬁ QJICKTPOABUTATCIIb IIPU HCIIJIOTHOM HPUWJICTAaHNH K HUM IICTOK, TdK U



18

B aBapUIIHOM peXuMe paboThl BJIEKTPONPHOOPOB, B MECTaX HEKAYECTBEHHOIO
OPUCOEANHEHUS TPOBOJOB K TMOTPEOUTENAM DIEKTPUUECKONM HSHEPruu, Mpu
CONPUKOCHOBEHUH OT/AEJBHBIX YYacCTKOB TIPOBOJOB MEXIy cO00M wiu ¢
3a3eMJICHHBIMH KOHCTPYKIIUSAMH H T. 1. [3].

[Ipyu wuckpeHuH MNPOUCXOAUT OOpa30BaHHME HCTOYHMKOB  3a)KUTaHUS,
00alaloUX YHEPTHEN U TEMIEPaTypoil JOCTATOYHBIX ISl BOCINIAMEHEHUS! MHOTHUX
TOPIOYMX BEUIECTB U MaTEPUAIIOB.

HckpoBolt pa3psii MOKET 0O0pa3oBBIBATHCS MPHU U3JIOME KWIbI KalOemns u3-3a
yCTaJIOCTH METajula, pa3pblBa MPOBOJHUKA IPU UYPE3MEPHOM pPaCTSDKEHUU Kabens,
A100 MpHU MOBPEXKACHUU KUJIbl IOCTOPOHHUM HpeaMeToM. B moBpexaéHHON xuie
BO3HHMKAET Majblid 3a30p, MPOOUBAEMbId paOOYMM HAIpPSIKEHUEM, TIO3TOMY TOK IO
TaKOMy KaOemto MpoJI0JKAaeT MPOTeKaTb, M OCTAaETCAd ONM30K K HOMHUHAJIBHOMY
3HAYCHHUIO. B 3a30pe BO3HMKAET 1yrOBOM pa3psisi, COMPOBOXKIAIOIINICSI HHTEHCHUBHBIM
BBIJIEJICHUEM TEIUIA, YTO MPUBOAMT K JaJIbHEHIIEMY pa3pyLICHUIO U30JISUH KaOems U

CT'0 BO3IOpPaHHUIO.

Inekmpuueckan oy2a

DnekTpuyeckas ayra oopasyercs B pe3yJbTaTe YCTOWYUBOTO AJIEKTPHUUECKOTO
pa3psna MeXIy IBYMs METAJUIMYECKUMHU 3JIEMEHTaMH 3JIEKTPUYECKON YCTaHOBKH,
MMEIOIIMMHU Pa3Hbl€ NOTEHIUAbL. B 3JIeKTpUYEeCKON Ayre MPOUCXOAUT MHTCHCUBHAS
WMOHM3ALMSI Ta30BOTO MPOMEXKYTKA, TUIABJICHUE W ropeHue merama. Kpome Toro,
MPOUCXOJUT WHTEHCUBHOE pa3OpbI3TUBAHUE PACIUIABICHHBIX YacTHUI[ MeTasia,
UMEIOIMX OOJIBIIION 3amac TeIIOBOM HSHEPruu, KOTOpHIE IMOMajas Ha TOproYHe
MaTepualibl, MOTYT 3aXKe4b HX. OJJEKTPUYECKass Ayra HMEET OYEHb BBICOKYIO
temriepatypy (1500-4000 °C) 1 MOXKET BOCIUIAMEHUTDH MPAKTUUYECKH JTF000H TOPIOYHIA
MaTepuaj, CONPUKACasiCh C HUM HEMOCPEACTBEHHO, a TAKXKE MOCPEICTBOM JTyUUCTOM
TETUIOTHI.

YcerounBass  JJIGKTpUYECKas  Jyra HMHOTJA  MOXET  BO3HHMKATh B
anekTponpoBoaax. IIpu anekTpudeckon Ayre mo HensM MPOTEKAT TOKU KOPOTKOTO
3ambikaHus. [ToaTomMy npu oOpa3zoBaHUU PIEKTPUUECKON TyTU B aBAPUIHOM PEKUME
B DJICKTPUYECKON IIEMU BO3HUKAIOT BTOPUYHBIC (MTOOOYHBIC) SBJICHUS, XapaKTEPHBIC
JU1S1 KOPOTKOTO 3aMbIKaHUsl. B ciydasix, He MpelyCMOTPEHHBIX HOPMAJIBHBIM PEXKHUMOM
AKCIUTyaTallK 3IEKTPOYCTAaHOBOK, BOSBHUKHOBEHHUE 3JIEKTPUUECKOM AYTH Yallle BCEro

POMCXOTUT MTPH KOPOTKOM 3aMbIKaHHH [3].
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Ilepenanpsaicenue 6 31eKmpuieckoll yenu

[lepenanpspkeHue MOKET BO3HUKATh: MPH  KOPOTKUX 3aMbIKAHUAX; IPHU
MOMaJaHUK «BBICOKOT0» HANpPSDKEHUs HAa HHU3KOBOJBTHBIE CETH; MPU TPO3OBBIX
paspsax; 3JIeKTPOMarHUTHOW UHIYKIIUU U JIp.

[TokapHasi OMacHOCTb TEpPEHAIPSKEHUsSI, B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUH, MOXKET TPOSBISATHCS B  CICAYIONIEM: TOBBIIICHHUH BEPOSITHOCTH
BO3HUKHOBEHHUS KOPOTKOTO 3aMBIKAHUS; YBEIWYEHWHU TOKOBOM HArpy3ku Ha
OTIIEJBHBIX y4YacTKaxX »dJEKTPUUYECKONM Iemd M BO3MOXXHOCTH BO3HMKHOBEHUS
Neperpy3Ky; NOBBIIIEHUN TEIUIOBBIJEIEHUS B AJIEKTPOHATPEBATEIbHBIX YCTPOUCTBAX;

ITOBBINICHHUH BCPOATHOCTH BOSHUKHOBCHUA aBapHﬁHBIX PCKUMOB B BHGKTpOHpI/I60an

3]

Henpasunvnaa kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMU IJ1IEKMPOU3OeTUL

[ToxxapHass 0€30MacHOCTb  DJEKTPUUYECKUX MNPUOOPOB  HANpaBieHA Ha
oOecrieyeHue NMpakTUYeCKO HEBO3MOXKHOCTH 3aropaHusi, Kak caMoro M3eNus, TaK 1
OKpYXKarolie ero cpeipl, UTO JOJDKHO OO0ECleurBaThCsi  KOHCTPYKIIUEH
ANEKTpONPUOOpa, BHIOOPOM  KOMIUICKTYIOIIUX  M3JACIWA W MarepuajoB C
TEMIEPATYPHBIMUA XAPAKTEPUCTUKAMHU, COOTBETCTBYIOIIMMHU TEIJIOBOMY PEXKUMY
paboTtsl. [Ipu 3TOM XapakTepucTUKaMU MOKapOOE30MaCHOCTH SABJISIETCS COOTBETCTBHE
TEMIIEpaTypbl Ha OCHOBHBIX 3JEMEHTaX 3JIEKTPUYECKOro MHpubopa JOMyCTUMBIM
3HAYEHUAM, KaK B paboyeM, TaK U B aBapUHHOM pEKUME €ro paboThI.

Bo3HuKHOBEHHE TIOKAPOB OT DJIEKTPUUECKUX MPUOOPOB MOXKET OBITh
OOyCJIOBJIEHO: ~ KOHCTPYKTHBHBIMM  HEJOCTaTKaMH,  HapyIICHHEM  TMPaBHII
DKCIUTyaTali; HEKAYeCTBEHHBIM DJHEpProcHaOeHueM (pe3KUMH KoJIeOaHUSIMU
HaIpsDKEHUST B DJIEKTPUUECKOM CETH, YTO MOXKET NPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMM IPUYUHAMYU BOZHUKHOBEHUS TTOKAPOB OT JICKTPUUECKHUX U3ICIIUM
SBJITFOTCSI: KOPOTKOE 3aMbIKaHME€ B TpuOOpax ¥ MIHypax TMHUTAaHUs, OOJBIIOE
NEPEXOAHOE CONIPOTUBIIEHHE, TEPETPY3Ka, HCKPEHHE, HAPYIIEHHUE TEIJIOBOTO pEXUMa
paboThl  anekTporpubopa  (YXYIALICHHBIA  TEIUIOOTBOJ), HEMOCPEICTBEHHOE
CONPUKOCHOBEHHE HArpeThiX TMOBEPXHOCTEH AIEKTPONPUOOPOB C TOPIOYUMHU

MaTepuaJiaMH; BO3JCHCTBHE  TEIUIOBOTO  W3IydeHUs Tnpubopa (Hampumep,
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AJIEKTPOOOOTpEeBaTENs) HAa TOPIOYME MaTEPHaIbl; BBUIET PACKAJICHHBIX YaCTHII,

00pa30BaBIIMXCS B PE3yJIbTaTe aBAPUIHOTO pexknuMa [3].

3. Opranm3anus npo@UIAKTHKHA MOKAPOB
3.1. O01He noJI0KeHus

Opranuzanus npoUIaKTUKA II0KapoB OT DKCILTYaTUPyEMOTO
ANEKTPOOOOPYIOBaHNA HAXOJUTCA B KOMIIETEHLIMM JIMIA, WIH YIPaBIAIONICH
KOMIIaHMH, OTBETCTBEHHBIX 3a OOECIeUeHHE MOXKAPHOM OE30MacHOCTH Ha OOBEKTE
3aILMTBI, €CIIU MHOE HE OIIPEACIICHO PYKOBOAUTEIEM OPraHU3ALH.

B cootBercTBHM C [15] OTBETCTBEHHBIN JOMKEH UMEThH: TEXHUYECKHUE MMACTIOPTA
OCHOBHOI'O 3JIEKTPOOOOPYJIOBaHUA, >KYpHalbl Yy4yeTa »3JIEKTPOOOOpYAOBaHUS C
NEPEUYNCIEHUEM OCHOBHOTO 3JIEKTPOOOOPYJOBAaHUS U C YKA3aHUEM €r0 TEXHHUYECKHX
JNAHHBIX, HMHCTPYKLUMU II0 3KCIUTyaTalud M TEXHUYECKHE NacropTa 3aBOJOB-
U3rOTOBUTENEH, cepTU(UKATBl HAa O00OpYyJAOBaHME W MaTepuaibl, MOJUIekKAIINe
00s3aTeNbHOM cepTU(HUKALIMU, TPOTOKOJIBI U aKThl UCIIBITAHUNA U U3BMEPEHUI, PEMOHTA
U TEXHUYECKOTO OOCITYXUBaHUS 000OpYyIOBaHMS, )KypHAI AE(EKTOB U HEMONAI0K Ha
AIEKTPOOOOPYIOBAHNUH, MPOU3BOACTBEHHbIE HMHCTPYKLMM TIO0  SKCIUTyaTaluu
AJIEKTPOYCTAHOBOK, WHCTPYKLUMH IO TMOKapHOW O€30MacHOCTH, WHCTPYKLUHMHU IO
OpEeJOTBPAlICHUIO U JIMKBUAAIMKM aBapuil. Bce uMHCTpykumm pa3zpabaTbIBaloTCs €
Y4€TOM BHJIOB BBIMOJIHIEMBIX pa0OT U YTBEPKAAKOTCS PYKOBOJIUTEIEM OpTraHU3ALIIH.
[Topsnok XpaHeHUsI JOKYMEHTAIMN YCTAHABIINBAETCA PYKOBOJAUTEIEM OPTaHU3ALINH.

JlokyMeHTanus JOJKHA IepecMaTpuBaThes He pexe 1 pasza B 3 roaa.

Bce wn3MeHeHMss B DJIEKTPOYCTAHOBKAx, BBIIIOJHEHHBIE B  IIPOLECCE
JKCIUTyaTallMM, JIOJDKHBI CBOEBPEMEHHO OTpaXkaTbCsl HA CXEMaX M 4YepTekax 3a
MOANMCHIO OTBETCTBEHHOTO 3 3JIEKTPOXO34MCTBO € YKA3aHUEM €T0 JOJKHOCTH U JAThI
BHECEHUS N3MEHEHHS.

CoOTBETCTBUE DIIEKTPUYECKUX CXeM (DaKTHUYECKUM HSKCIUTyaTallHOHHBIM
JIOJKHO MPOBEPATHCS HE pexe 1 pasza B 2 roja.

B cootrBerctBum ¢ [15] mpoBepka YCTpPOMCTB 3alllUTHOTO OTKJIIOYEHHS
MIPOU3BOJIUTCS HE peke 1 pa3a B KBapTall.

JIns ipyrux anmnapaTtoB 3allUThl PEKOMEHYETCS TPOBOAUTH ITPOBEPKY HE PEXKE

1 pa3a B kBapTa.
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IIpoBepKy COCTOSIHUSI TEPMOHWHIMKATOPOB M TEPMOCHCTEM PEKOMEHIYETCS
IpoBOAMTH | pa3 B kBapTal.

TennoBU3NOHHYIO  JMArHOCTUKY  3JEKTPOOOOPYAOBAHUS  PEKOMEHIYETCs
IIPOBOJUTH HE pexke | pasa B roa.

PekoMeHayeTcss MpOBOJUTH BHEIUIAHOBOE MPO(UIAKTUYECKOE O00CIIEJOBaHHE
OTHEJIBHBIX JJIEMEHTOB JJIEKTPOOOOPYNOBAaHUA IOCIE KAXKIAOTO HUX PEMOHTA WIIU
3aMCHBL.

Pexomennyercs nepen IMPOBEACHUEM OYEPENHOIO WM BHEIJIAHOBOIO
o0ClIeIOBaHUSI O3HAKOMHUTBCSI C JAHHBIMH HPEIBIIYIIEro 00CIeAOBaHUA. ITO
MO3BOJIUT MPOCIEIUTh JUHAMUKY IOXKAPHON OMAacHOCTU 3JIEKTPOOOOPYIOBaHUS U
CBOCBPEMEHHO NPENOTBPATUTH MTOKAPOOIACHYIO CUTYALUIO.

HenocpeactBeHHO  IMPO(UIAKTUYECKHMI  OCMOTP  3JIEKTPOOOOpyAOBaHUS
IPOBOAUT KBAJIM(UUMPOBAHHBIN clenuanucT OOCITYXHUBAIOUIEH OpraHu3alnuu
COBMECTHO C OTBETCTBEHHBIM 32 MOKAPHYIO MPO(UIAKTUKY Ha OOBEKTE.

Bce onepanuu ¢ 31ekTpooOopynoBaHueM (MOHTaX aImapaToB 3JEKTPUUECKON
3aIlUThl, TEPMOMHIUKATOPOB, TEPMOCHUCTEM, MPOPUIAKTUYECKOE OOCITYKUBAHUE,
PEMOHT, 3aM€Ha) JOJDKHBl MPOBOJAUTH  KBAIM(PUUUPOBAHHBIE  CIELUATUCTBI

00CITy>KHBArOIIe OpraHu3alvu.

3.2. lIpodunakrnyeckue MeponpusiTus

K mnpodunaktuueckuM MEpONPUSTHSIM MO MPEAYNPEKISHUIO IMOXKapOB OT
AIIEKTPOOOOPYTOBAHHUS JKUJIBIX M OOIIECTBEHHBIX 3IaHUI CIIEyeT OTHECTH:

- IEPUOIMYECKUI KOHTPOJIb COCTOSIHUSL M pabOTOCIOCOOHOCTH amnmaparoB
3alIUTHI AJIEKTPUUECKON CETH;

- IPUMEHEHNUE TEPMOUHAUKATOPOB U IEPUOANYECKUN KOHTPOJIb UX COCTOSHUS;

- IPUMEHEHHUE TEPMOCHUCTEM,;

- IEPUOINYECKOE IpOBEICHNUE TETUTOBU3MOHHOM JIMArHOCTUKH
HKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYI0BaAHUS;

- KOHTPOJIb COCTOSTHUS UCIOJIb3YEMBIX 3JIEKTPONPUOOPOB, AJIEKTPONPOBOJIKH U
AIIEKTPOYCTAHOBOYHBIX U3CIHUH.

CrnemyeT OTMETUTH, YTO TIepe]l MEPBUIHON YCTAHOBKOW TEPMOMHIUKATOPOB Ha

9JICMCHTHI 3JICKTpOO60py,ZIOBaHI/I}I HGO6XOI[I/IMO CO6CTBCHHI/IKy AJICKTPOYCTAHOBKH
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WIM  OKCIUTyaTUPYIOLEH  OpraHuM3alud  pa3padoTarb  MPOEKT  MOHTaXa
TEPMOMHIUKATOPOB C YKa3aHHEM TOYEK X MOHTA)Ka U TUIIOB.

[IpoekT MOHTa)xka TEPMOUHIMKATOPOB JOJKEH OBITh BKIIIOUEH B MEpPEUYCHb
OCHOBHOM TEXHHYECKOU JOKYMEHTAIMHU 3alUIIAeMOM SJIEKTPOYCTAHOBKH.

[Ipu nmocnenyronmemM MOPOBEICHUM PEMOHTHBIX paboOT ¢ 3aMeHOM
TEPMOUHANKATOPOB JOJDKHO OCYIIECTBIATh B COOTBETCTBHHM C TpeOOBaHUSIMH,
pa3pabOTaHHOTO MPOEKTa MOHTaXKA.

Y cTaHOBKY TEPMOUHIUKATOPOB JIOJIKEH MPOU3BOIUTH IEPCOHAN, JOMYIIECHHBIH
K paboTe B IEHCTBYIOIIMX 3JIEKTPOYCTAaHOBKAX, UMEIOIINNA HEOOXOIMMBbIE 3HAHUS U
HaBBIKM MOHTaa TEPMOUHIUKATOPOB.

MoHTaX TEPMOMHIUKATOPOB, CIEAYET MPOU3BOAUTH Ha OTKIIOYEHHOM
ANEKTPOOOOPYI0BaHNH (HAIPUMED, BEIBEAEHHOM B PEMOHT, IIPU NEPUOJUIECKOM HIIU
BHEIUUIAHOBOM TEXHUYECKOM OOCIy)XMBaHMM WM T.1.) ¢ coOmonenueM [lpaBun no
OXpaHe TpyJAa IPHU IKCILTYaTALMUH dJIEKTPOYCTAHOBOK.

TepMOMHIMKATOPBI, IPEUMYILIECTBEHHO, CIEAYET pa3MeIaTh HA KOHTAKTHBIX
COEJIMHEHUAX U KOHTAKTaX PACIPEIAEIUTENbHBIX YCTPOUCTB; IOMYCTUMO Pa3MEIEHUE
Ha KOpIycaX HEKOTOPOro 3JIEKTpoOoOOpYJOBaHUs, a TaKKe MHBIX AJIEMEHTax
AIIEKTPOYCTaHOBOK.

TepMouHIUKATOPBI HEOOXOAMMO pa3MeNIaTh TaK, YTOOBl OHU OBLIM XOPOIIO
BUJHBl TPU BU3YyaJIbHOM KOHTPOJIE COCTOSIHMSI TOXapHOM  0Oe30macHOCTH
AIIEKTPOOOOPYIOBaHUSA, B YACTHOCTH, TEPMOUHIUKATOPHBIE HAKJIEHKU CIeayeT
pa3MelaTth TakuM 00pa3oM, YTOObl TEPMOMHIMKATOPHBIE METKH TEeMIEpaTypHOM
mKanbl ObUIM  XOPOLIO BHUAHBI MpPHU MPOBEIEHUU BU3YAJIBHOTO OCMOTpa
AIEKTPOOOOPYTOBAHUS.

[Ipu pasMenieHMH TEPMOMHAMKATOPOB cCjeayeT u30eraTb KOHTaKTa HX
MOBEPXHOCTU C BJEMEHTaMH, KOTOPbIE CIIOCOOHBI BBI3BATH MX IOBPEKIACHHE B
pe3ynbTaTe MEXaHMYECKOTO BO3ACHCTBUS.

[lepen MOHTaKOM TEPMOMHIMKATOPHBIX HAKJIEEK, HEOOXOUMO MMPOU3BECTH UX
BHEIIHUM OCMOTP Ha MPEAMET OTCYTCTBUS MOBPEXKACHUU. TEpPMOMHIMKATOPHBIC
METKH TEMIIEPATypHOU HIKAJIbl HAKJICUKU HE JTOJHKHBI UMETh OTMETOK JTOCTUKEHUS
HA3HAYEHHBIX TeMIeparyp (He AOKHO ObITh U3MEHEHHUS LIBETA METOK).

Hanecenne TepMOMHIMKATOPOB HEOOXOJIMMO MPOU3BOAUTH B COOTBETCTBUH C
MHCTPYKIMEN MO 3KCIUTyaTallid TEPMOUHIMKATOPA.

B MMpoHecCCC MOHTAXKA HEC NOITYCKACTCA:
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- MEXaHWYECKOE MOBPEKIECHUE TEPMOUHINKATOPHON HAKIICHKHY;

- HAHECEHHE TEPMOMHJUKATOPOB Ha BJEMEHTHl 3JIEKTPOOOOpYyI0BaHMUS,
HaXOJSIIKECs 0T HAPSYKEHUEM;

- pa3MelIeHUEe TEPMOMHJMKATOPOB B HEMOCPEACTBEHHOM OJM30CTH  OT
HarpeBaTeNbHbIX TPUOOPOB.

B KypHane yka3bIBa€TCSI MECTO HAHECEHUs TEPMOMHIUKATOpA, IIpenes
cpalaTbIBaHUsA, UICXOAHOE COCTOSIHHUE (I[BET, rPayMpOBKa U T.I.), AaTa HAHECEHUS,
CPOK MCIOJIb30BaHUs WIH JaTy 3aMEHBI.

CocrostHuEe TEPMOMHIMKATOPOB CJEAYET IIPOBEPSATH IIYTEM BHU3YaJIbHOIO
OCMOTpa 3JIEKTPo0oOOPYAOBaHUS ¢ COOJIOIEHUEM TpeOOBaHUI PAaBUII OXpaHbl Tpya
(B mepro/1 BBINIOJIHEHUS TJIaHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B NIEPHO/I BHIMOIHEHUS
PEMOHTHBIX padoT).

IlepnonnuHOCTH ocMoOTpa AJIEKTPOOOOPYI0BAHMUS, 3AIIUAIIEHHOTO
TEPMOMHINKATOPAMH,  yYCTaHABIMBACTCS  OPTraHU3aLUOHHO-PACHOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKA  D3JIEKTPOYCTAHOBKM  WJIM  3KCIUIyaTHpYOIIEH
OpraHu3aleH.

[Ipu npoBeAeHUU BU3YyaIIbHOTO OCMOTpPa 0CO0O€ BHUMAHHE CIENYET YACHSTh
OTCYTCTBUIO MEXaHUYECKUX IMOBPEKACHUN TEPMOMHANKATOPOB, NX OTKJIICUBAaHUIO WIIN
OTCJIaNBaHUIO, CPAOATHIBAHUIO TEPMONHANKATOPHBIX METOK.

OcHoBaHMeM i1 BbIBOJa OOOpPYIOBaHUS B PEMOHT SIBJISIETCS MPEBBIIICHUE
TEMIIepaTyphl 3JIEMEHTOB 3JIEKTPOOOOPYIO0BAHHUS.

[Ipodunaktuyeckne MeponpusaTUs NpPeACTaBICHbI B Ta0IUIIE 3.



24

[Ipodunaktuyeckue MepoOnpUsTHS

Tabmauma 3

Pexomennyemas JelicTBusI IpH 00HAPYKEHUH
TexHn4yeckue cpeacraa IIpopuiakTuyeckoe MeponpusiTue
NEepPHOJUYHOCTh HEHCIIPABHOCTH
ABTOMaTHYECKHE BusyanbHblli 0CMOTD. 1 pa3 B kBapran | [Ipu oGHapyXeHUH HEUCIPABHOCTH ITPOU3BECTH
BBIKJIOYATEIIN He nmomxno OBITH nedopmanuu Kopryca, U3MEHEHHUs 3aMeHy arapara
I[BETa W OIUIABJICHMS M30JSLUU IIPOBOJOB, CIIEJOB
neperpena (MU3MEHEHMsI L{BETa) KOHTAKTOB.
IIpoBepka COOTBETCTBUS HapaMeTpoOB  ammnapara,
YKa3aHHOM B MAapKHUPOBKE IIapaMeTpaM 3JIEKTPUUECKON
CETH 110 HAIIPSKEHUIO U TOKY.
[TpoBepka paboTOCTIOCOOHOCTH.
YcerpolicTBa 3amuThl | BusyanbHbI ocMOTP. 1 pa3 B kBapran | [Ipu oGHapyXeHHU HEUCIIPABHOCTH ITPOU3BECTH

QG depeHIraIbHOro TOKa

He momxnO OBITH nedopmanuu Kopryca, U3MEHEHHUS
[BETa W OIUIABJICHMS M30JSLUU IIPOBOJAOB, CIEIOB
neperpeBa (M3MEHEHUs 1IBETa) KOHTAKTOB.

IIpoBepka cOOTBETCTBMS ~ IIapaMeTpoOB  ammapara,
YKa3aHHOM B MapKHpOBKE ITapaMeTpaM IEKTPUYECKON
CeTH IO HANpsKEHUIO, TOKY, AuddepeHnnansHOMy
TOKY.

ITpoBepka pabOTOCIOCOOHOCTH € TOMOIIBI KHOIKU
«Tect». IIpn HaxaTum Ha KHONKY «TecT» yCTpOHCTBO
JIOJDKHO CpaboTaTh.

3aMEHYy yCTPOKCTBA

VYcerpolictBa  3alMTBI - OT
JyTOBOTO npobos
(uckpeHus)

BusyanbHblil 0CMOTP.

He nomxHO OBITH NedopManuu Kopryca, U3MEHEHHUs
[BETa W OIUIABJICHMS W30JILUU IIPOBOJIOB, CIEIOB
neperpesa (U3MEHEHHs 11BETa) KOHTAKTOB.

[IpoBepka COOTBETCTBUS MapaMeTpoB  ammapara,
YKa3aHHOM B MapKUPOBKE ITapaMeTpam 3JIEKTPUYECKOU
CETH N0 HANPSIKEHUIO, TOKY.

1 pa3 B xBapTain

ITpu 0OHapy)eHUHN HEUCIPABHOCTH ITPOU3BECTH
3aMEHY YCTPOMCTBA
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TexHuueckue cpeacraa

IpodunakTnyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JelicTBusI IpH 00HAPYKEHUH
HEHCIIPABHOCTH

[TpoBepka pabOTOCIIOCOOHOCTH C TIOMOIIBIO KHOTIKH
«Tect» wIM NOpU TOMOIIM TECTOBOTO YCTPOICTBA,
BXOJIAIIETO B KOMIUIGKT MocTaBku. [Ipm Hakatuum Ha
KHOMKY «TecT» yCcTpoHcTBO MOJDKHO cpaborath. [Ipu
BKJIIOYEHUU  TECTOBOI'O  YCTPOMCTBA B  PO3ETKY
3alMIIAeMOM 1IeTH YCTPOMCTBO AOKHO CcpaboTaTh.

VYerpoiictBa  3amuTel 0T | BusyanbHbIil 0OCMOTP. 1 pa3 B kBaptan | I[Ipu oOHapykeHUU HEUCIIPAaBHOCTHU MPOU3BECTH
HIEpEHAIPSHKEHUS He nomxHo ObITh Nedopmanuu Kopryca, U3MEHEHHUs 3aMEHY YCTpOMCTBa

LBETA M OIUIABJICHUS W30JLILUMM IIPOBOJOB, CIIEIOB

neperpena (M3MEHEHMsI L{BETa) KOHTAKTOB.

IIpoBepka COOTBETCTBMS  HapaMeTpoB  ammnapara,

YKa3aHHOM B MAapKUPOBKE IapaMeTpam 3JIEKTPUYECKON

CETH 110 HANPSKEHUIO, TOKY.

TepMmonnauKaToOpsl Busyanbnblii 0CMOTP. 1 pa3 B xBaptan | IIpu oOHapyKeHUH MEXaHUYECKHUX

OTCyTCTBUE MEXaHUYECKUX MTOBPEKICHUM. MOBPEXKACHUM  WIM  HCTEYEHHsS  CpOKa

IIpoBepka CpOKOB DKCILTyaTallud TEPMOUHIUKATOPOB B JKCILTyaTaluu IIPOU3BECTU 3aMEHy

COOTBETCTBHUH C JIOKYMEHTAIIMEN U3TOTOBUTEIIS. TEPMOMHANKATOPA.

OTtcyTcTBHE U3MEHEHUS 1IBETA TEPMONHIUKATOPOB. B ciay4ae U3MEHEHUs 1BETa
TEPMOMHANKATOPANPOU3BECTH  JEHUCTBUS IO
pazgeny 4.3  HacTOSIIMX  METOAMYECKUX
PEKOMEHJAIHIA.

TepmocucreMsl BusyanbHblii 0CMOTP. 1 pa3 B kBapran | Ilpu OoOHapyKeHUH MEXaHUYECKHUX

OTCcyTCTBHE MEXaHUYECKUX MTOBPEKICHUIN TaTUUKOB. MOBPEXKACHUM  WIM  HCTEYEHHsS  CpOKa

IIpoBepka CpOKOB  DKCIUIyaTallud  JaT4UKOB B JKCILTyaTal[uy IIPOU3BECTU 3aMEHY JAaTYUKOB.

COOTBETCTBHUH C JIOKYMEHTAIIMEN U3TOTOBUTEIIS.

OtcyrcTBUE U3MEHEHUs LBETa OILIABJICHUH,

nedopmariu.

TennoBu3noHHas IIpoussectu TEIJIOBU3UOHHYIO nuarHoctuky | He pexe 1 paza s | Ilo pe3ynbTaTam TEIIOBU3MOHHOI'O
JIMarHOCTHKA JKCILUTYaTUPYEMOTO JIEKTPOO00OPYI0BAHNUS B rof 00cI1eI0BaHuUs COCTABISAETCS IPOTOKOJL.

COOTBETCTBUM C [6] wim Jpyroil aTTeCTOBaHHOM
METOIVKOHN TEINIOBU3UOHHON JUArHOCTHKH.

ITpoTokon moOMKEH coxepkKaTh CIEAYIOUIYIO
nH(pOpMaIHIO:
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TexHuueckue cpeacraa

IpodunakTnyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JelicTBusI IpH 00HAPYKEHUH
HEHCIIPABHOCTH

- HAUMCHOBAaHWUE W QJpeC OpTaHU3AIHH-
HCIIOJHUTEIIS,;

- HOMEp JIMIEH3UM W aKKpeIuTalMh Ha
IIPOBEJICHUE JIAHHOTO BHJIA PabOT ¢ yKa3aHHEM
JaThl BBIJAYM, PETHCTPAIMOHHOTO HOMEpa,
HAaUMEHOBAHHMsI OpraHa BBIJABIIETO JIMIICH3UIO 1
MIPOBOIMBIIIETO AKKpETUTAITHIO, Cpoka
JIeHCTBHS,

- HOMEp OT4YeTa, HOMEp JK3eMIUIIpa M JaTy
(cpoku) mpoBeieHUS PaOOTHI;

- HaMMEHOBaHHE OO0CJIEJOBAHHOIO O0BEKTa H

€ro ajapec;
- CHOUCOK MCIIOJHUTENEH C  YKa3aHUEeM
KBTI (UKAIIH;

- TEepEYEHb CpelICTB U3MEpPEHUI

UCTOJNb30BaHHBIX  NpH  00CIEIOBaHUHU, C
yKa3aHUEM JaThl TOBEPKU;

- 11e71b 00ce[oBaHus (OIpeiesieHue oXapHOH
OMACHOCTH) U OOBEKTHI 00CiIeIoBaHUsI (yKa3aTh
Kakoe 3JIeKTPO00OpYyJ0BaHNE 3JIaHMS
MI0JIBEPrajioch 00CIEI0BaHNUIO);

- XapaKTEepUCTUKU OOBEKTOB 00cCie0BaHUs
(cocTosiHnE ANEKTPOOOOpYyI0BaHUS,
HarnpsDKeHHe, TOK Harpy3ky U T.11.);

- pe3ympTarthl  OOcCiemOBaHHs  (CTETECHb
JIe(eKTHOCTH (mo>xapHO# OIaCHOCTH),
TEPMOTpaMMBbl n COOTBETCTBYIOIIINE UM
doTtonzobpakeHus, CIOUCOK JAEPEKTOB IO
CTEMEeHH UX MOXKAPHOI OMacHOCTH).
ConeprkaHue MPOTOKOJIA MOKET JOTOIHATHCS B
3aBHCUMOCTH OT 00CJIeTyeMOro OOBEKTA.
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TexHuueckue cpeacraa

IpodunakTnyeckoe MmeponpusiTue

Pexomennyemas
NEePUOIMYHOCTD

JelicTBusI IpH 00HAPYKEHUH
HEHCIIPABHOCTH

PazpuBmmmecs gedektsl u  nedexTsl  Ha
HAYaIbHON CTagWH Pa3BUTHS PEKOMEHIOBAaHO
YCTPaHSITh B XOJ€ IUIAHOBOTO OTKJIFOYCHUS
AJIEKTPOOOOPYIOBAHUSI.

B cnyuae oOHapyXeHHs] 30HBI C aHOMAJTbHBIM
MOYKapOOTIACHBIM TIOBBIIICHHEM TEMIIEPATyPhI
MPOW3BECTH  JeWCTBUsA 1o  pazgeny 4.3
HACTOSIIUX METOJJMUECKUX PEKOMEHIAITHIA.

OKcIlyaTupyemble
AIIEKTPONIPHOOPHI
3NIEKTPOYCTaHOBOYHBIE
U3CTHS

Busyanbnbii OCMOTp ANIEKTPONpUOOpPOB u
JIEKTPOYCTAaHOBOYHBIX ~ M3JENUN  (SJIEKTPHUUECKUX
PO3ETOK).

He nomxHo ObITh Jedopmanuu Kopryca, U3MEHEHHUs
LBETA W OIUIABJIECHUSA W30JLUHU IPOBOJOB U IIHYPOB
NUTAHUSA, CIEJOB IeperpeBa (M3MEHEHHs IBETa)
KOHTAaKTOB.

He nomkHO OBITH MOBPEXICHUS U30JSIIUU MUTAIOLIUX
IIPOBOJIOB U NIHYPOB ITUTAHUSA.

Po3eTkn AOKHBI OBITH HAAEKHO 3aKpEIUICHBbI, HE
JOJDKHBI ~ MMETh  OIUIABJICHUM M MEXaHMYECKHUX
MTOBPEXKICHUM.

IIpoBepka cOOTBETCTBUSA MapaMETPOB AIEKTPOIIPUOOpa,
YKa3aHHOM B MapKUPOBKE ITapaMeTpaM JJIEKTPUYECKOU
CETH 110 HANPSKEHUIO U TOKY.

Hcnonp30BaTek 3IEKTPONpUOOp MO HA3HAYEHUIO B
COOTBETCTBUU C MHCTPYKIMEN IO HKCILTYaTALMH.

[Tepen kaxapiM
BKITIOUCHUEM
aJIeKTpoIpudopa
Y BO BpeMs
IKCILTyaTaI[uu

IIpu oOHapyXeHHM HEHCIPABHOCTH BBIBECTH
npubOp U3 IKCILTyaTaALUH.

[TpousBecTH pEMOHT WJIM 3aMEHY HEUCIIPABHOIO
3JIEKTPOOOOPYIOBAHUS.
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3.3. [eiictBuss npH  OOHApY’KEeHMH  aBApHMiiHOI0  pe:kuMa B
3JIEKTPO0OOPYAOBAHUH

ABapuiiHBIN peXHUM padOThl SKCIUTYaTUPYEMOIO 3JEKTPOOOOPYAOBAHUS MOXKET
NPOSIBJISITHCS B BUJIE CPAOOTKU anmapaTroB AJIEKTPUUECKON 3alUThl CETH, U3MEHEHUS
[[BeTa TEPMOMHJIUKATOPOB, OOHAPY>KEHUS 30H AHOMAJIBLHOTO HarpeBa 3JIEMEHTOB
AIEKTPOOOOPYIOBaHUS TPHU TEIUIOBU3MOHHOM JMArHOCTUKE, CpaOOTKUA JaTYUKOB
tepmocuctem. Kpome Toro, 00 aBapuiiHOM pexkuMe pabOThI AIEKTPONPUOOpa MOKET
TOBOPUTH MOSIBICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BHJIKM IHUTAHHS OIUIABJICHHM,
aepopMaIy Kopiyca, BOSHUIKHOBEHUH MpU paboTe HEXapaKTEPHOIo IIyMa U 3amaxa
IJIaBALIEHCS U30JALHUN.

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

UX OOHapYXEHUU MPEICTABICHBI B TAOIHILIE 4.
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Tabmuna 4
[Tpu3Haku aBapuHOTO peKUMa padOThI IIEKTPOOOOPYIOBAHUS U ACHCTBUS IIPHU UX 0OHAPYKCHUHU
IIpu3Haxk aBapuiiHOT0 pesKuMa Bo3moxkHas npuyuHa Pexomenayemble neiicTBust
CpaboTast aBTOMaTHYECKHI BRIKIIOYaTeNh | KOpoTKoe 3aMbIKaHKE B IICTIH. Oran 1.
[Teperpy3ka B uenu. - YCTAaHOBUTH KAaKOH THII arapaTa 3aiuThl CpadoTai (aBTOMATUYECKUN
BBIKJIIOYATEIb, YCTPOMCTBO  3alIUThl  AU(QepeHnuanbHOro  TOKa,

Cpaborano YCTPOHCTBO
nuddepeHIaIbHOTO TOKA

3alllUTHI

VYTeuka ToKa.

CpaboTtano  ycTpoHCTBO
JyTOBOT0 MP000st (MCKpEHUs)

3alllUThI OoT

Jlyrosoii
po0Ooii(TTocie[0BaTeIbHbIH,

napajuieNbHbIN, Ha 3eMJII0) WU
HCKpEHHUE.

CpaboTtano  ycTpOHCTBO
HepeHanpPsHKEHUS

3alIUThI oT

[Iepenans! HanpsKeHU

YCTPOHCTBO 3alIUTHl OT TEPEHANPSDKEHHsI, YCTPOWCTBO 3aIIUTHI OT
JIYyroBOoro mpo6os (MCKpeHHWs)) WIM MO KaKOMy KaHally MPOU3O0ILIO
cpabaThIBaHHE, €CJIH MPUOOP KOMOMHUPOBAHHEIN, T.€. O0BEIUHSCT B ceOe
nBa 1 OoJiee THUIA 3allUTHI;

- YCTaHOBUTH OOCTOSTEILCTBA PU KOTOPBIX MPOHU30IIIO OTKIIOUYCHHE.
YTo mpou3ouuio mpea OTKIYeHHEM (TOAKIIOYEHHE WM OTKIIOYCHHE
noTpeduTens, MeplaHle CBeTa, aHoOMallbHas paboTa IEeKTponpuOopoB U
T.11.)? Kakue Harpy3ku ObLIM MOJAKIIOYEHBI M ObuH B pabote? Korma u
CKOJIBKO pa3 CcpabaThIBaJIM aIlapaThl 3alUThI?

- TPOBECTH BHU3YaIbHBI OCMOTpP JJIEKTPOOOOpYIOBaHUS (IIHYpPHI
MUTAHWS,  PO3ETKH,  BBHIKJIIOYATENHM,  KOHTAaKTHBIE  COCJMHEHUS,
COCTUHUTENbHbIE KOPOOKH, JJIEKTPONPUOOPHI) Ha HANUYHE BUIAMMBIX
MOBPEXJICHUH (M3MEHEHHE I[BETa WJIM OIUIABIICHHE W3OJISAIMH, CIIEIbI
TEPMUYECKOTO BO3JIEHCTBHS B pe3yjbTaTe KOPOTKOIO 3aMbIKaHUS,
HCKpEHUS, IEPErPy30K);

- €CJIM TpU BHU3yalTbHOM OCMOTpE OOHApYXEHbI IMOBPEXKIEHUS, TO

HGO6XO)II/IMO IMPUCTYIIUTH K YCTPAHCHUIO MMpHUYUH BBISIBJICHHBIX
TIOBPEXKICHUN u PEMOHTY (3amene) MTOBPEKICHHOTO
3JIEKTPOOOOPYAOBAHUS;

- €CJIM TIPH BU3YaJIbHOM OCMOTpE MOBPEXIEHUS HE OOHApYXKEHBI, TO
HE00X0IMMO MPENTH K dTamy 2.

Otam 2.

[IpoBepuTh HaIEKAITYIO pabOTy anmapara 3aifuThl.

- JJIAd YCTpOI)’ICTBa 3alIUTHI OT nepeHanpsmceHI/m HSMepI/ITI) 3HAYCHHC
HaMpsDKeHUs nuTaroneil cetu. Eciiv 3HaueHUe MUTAIONIET0 HAMPSHKCHUS
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IIpu3Haxk aBapuiiHOT0 pesKMMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

CEeTH BBIXOJUT 3a JMANa30H yCTaBKU ammapara (HKe HIDKHETO IMpejena
WIN BBILLIE BEPXHEro), TO npobiema B ceTu. Eciau 3HayeHHe NMUTaoLIero
HaNpsDKCHUS CETH JIOKUT B JHMAara3oHe YCTAaBKH, TO amIapar 3alluThl
HEHCIIPABEH U €ro He00X0AUMO 3aMEHUTD;

- JUISL yCTPOMCTBa 3aiuThl MU PepeHIINaIbEHOTO TOKa B COOTBETCTBHH
co cra”zapramu [/, 8] B KOHCTPYKIMH JIOJDKHO OBITh MPEAyCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOIIKA), KOTOpPO€ OOECIEeUnBaeT HPOBEPKY
paboToCroCOOHOCTH anmapara. Taxoke MO’KHO IIPOBEPUTH
paboTOCIIOCOOHOCTh YCTPOMCTBA € IMOMOLIBI0 HPUOOPOB IPOBEPKU U
U3MEPEHUsl MapaMeTpOB YCTPOMCTB 3alUTHOIO OTKIOYeHus. Eciu
anmnapar 3alliThl HEHCIIPaBEH, €r0 HEOOX0IMMO 3aMEHUTbD.

- JUI1 YCTpoicTBa 3allUThl OT JYroBOro Mpo0os MPOBEPUTH
paboToCcrocoOHOCTh armapaTa B COOTBETCTBHMU C MHCTPYKIMEH 3aBoja-
u3roroputend. Hampumep, ¢ NOMOLIbIO TECTOBOIO  YCTPOHCTBa,
BXOJSIIIETO B KOMIUIEKT TIOCTaBKH MpHOOpa, MPH TIOMOIIM TECTOBOM
KHONKK M T.A4. Ecnm anmapar 3amuThl HEUCHpaBeH, €ro HeoOXoIuMo
3aMEHUTb.

- 17151 aBTOMATHYECKOTO BBIKJIFOUATEIISl TPOBEPUTH PaO0OTOCIIOCOOHOCTD
MEXaHN3Ma paclerieHus. B3BeCTH aBTOMaTHYECKUN BBIKIIFOYATEIb PYKOH
U T0cClie OTKIIYUTH ero. Ilpu OTKIIOYEeHHH M0JKEH OBITh CIBILIEH
XapaKTEePHBIN MIETYOK.

Ecnu anmapatel 351eKTpUYECKON 3aIIUThl UCTIPaBHBI, TO HEOOXOAUMO
nepeuTu k aramy 3.

Oran 3.

[TpoBepka mpuUCOETUHEHHBIX HATPY30K (JIEKTPOIIPUOOPOB).

- TNPHUCOEAUHATH K OHIEKTPUYECKOM IIeNHM MOOYEepeTHO IO OJHOM
HarpysKke, KOHTPOJHUPYS CpadaThIBaHHs alnapaToB 3alllUTHI,

- NIpU BBIABICHUM HArpy3KH, BBI3bIBalOIed cpabaThlBaHME ammapara
3alIUTHI, BEIBECTH HATPY3KY U3 dKCILTyaTalllH.

Pe3ynbTaThl IPOBEPKHU, a TaKXkKe BCE MPOBEJCHHbIE MPOPUIAKTHIECKUE
1 PEMOHTHBIE PA0OTHI TOJKHBI ObITh 3a)MKCHPOBAHBI B KypHAJIE.
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IIpu3Haxk aBapuiiHOT0 pesKMMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

TepMOI/IH,Z[I/IKaTop HU3MCEHWJI OBET

[Teperpy3ka nenu.
[1110X0#1 KOHTAKT.

- BeiBecTu an1ekTpoo0opy0BaHuE U3 SKCILTyaTallly;

- YCTaHOBHUTb OOCTOSITENIBCTBA, IMPH KOTOPHIX IMPOMU3OLIENT IEPETPEB
(xaKue Harpy3kH ObUIM HOJKIIOUEHB! ¥ ObUIN B paboTe, IPU BO3MOKHOCTH
M3MEPUTH NPOTEKAIOLINI TOK C LIEJIBIO BBISBICHUS IIEPETPY3KN).

- MPOBECTH BU3YAJBHBIA OCMOTP 3JIEKTPOOOOPYIOBaHUS, HA KOTOPBIN
HAaHECEH TEPMOMHJUKATOp Ha HAJIWYUME€ BHUAMMBIX [OBPEKICHUM
(U3MeHeHue IBeTa WM OIUIABJICHUE H3O0JIALUH, CIEeIbl TEePMHUYECKOro
BO3JCHCTBUSL B  pe3ysibTaTeé KOPOTKOTO  3aMbIKAHUS, HCKPEHMUS,
HEPErpy30K);

- €CIM TpU BU3YAJIbLHOM OCMOTpPE OOHAapy>KEHbI IMOBPEXKJEHUS, TO
HEOOXOIMMO MPUCTYNHUTh K YCTPAHEHUIO IPUYUH  BbISIBICHHBIX
HOBPEXKICHUN u PEMOHTY (3ameHe) ITOBPEXKICHHOTO
JIEKTPOOOOPYIOBAHNUS;

- €CJIM IPU BU3YAIBHOM OCMOTpE IOBPEXKICHUS HE OOHApPYKEHbI —
IPOBECTH OLEHKY €ro COCTOSHHUS U BBIIOJHUTH MNpO(UIaKTHUECKUE
paboTHI;

- YAAIUTh CTapbld TEPMOMHIANKATOP U HAHECTH HOBBII.

B xypHane yka3zarb naTy oOOHapyXeHHsl IeperpeBa, NpPUUYUHY,
IpoBe/leHHbIE PaboOThl (PEMOHT, 3aMeHa, MpoQUIaKTHUYECKUue paboThl),
JaTy HAHECEHHWsS HOBOIO TEPMOMHAMKATOpa, COCTOSIHUE HOBOTO
TEPMOMHIUKATOPA (IIBET, TPalyupPOBKA U.T.II.).

[Tomy4yeH curHan mokapHOM ONACHOCTH OT
TEPMOCHUCTEMBI

ITeperpyska.
II;moxoii KOHTAaKT.

B ciyyae nmomydyenus curHana o neperpeBe:

- YCTAaHOBUTH MECTO, I'’I€ ITPOU3OLIO Cpa6aTI>IBaHI/IC JaTyuKa,

- 3aduKcupoBaTh B IKypHaJle BpeMs, MECTO U HANMEHOBaHUE
AJIeKTPO0OOPYIOBAHNUS, HA KOTOPOM IPOU3OILIO CpabaThIBaHNUE;

- TPOU3BECTH OCMOTpP OOOpYyIOBaHUS, IO TPUYUHE KOTOPOTO
MIPOM30IIIO CpadaThIBAHNE CUCTEMBI;
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IIpu3Haxk aBapuiiHOT0 pesKMMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBusI

- MO0 pe3yJibTaTaM OCMOTpPA, B CJIy4ae BBISBJICHUS HEHCIIPABHOCTH,
IPOBECTH  PEMOHT, TEXHHYECKOE OOCITy)KMBaHHE WU  3aMCHY
IMEKTPOOOOPYIOBAHUS;

- IPY HEOOXOTUMOCTH 3aMEHUTh TATYMK C COOTBETCTBYIOIICH OTMETKO
B XKypHaJe.

[Ipn [IPOBEICHUU TEIUIOBU3MOHHON
JMarHOCTUKU  OOHApyXXeH aHOMAaJIbHBbIH
HarpeB JIEMEHTA MIEKTPOOOOPYy10BaAHUS

[Teperpyska.
I1;moxoii KOHTaKT.

[Ipu  oOHapyXeHUH  aBapWIHOTO  IOXKapoormacHoro  aedexra
JIEKTPOOOOPYIOBAaHNE  HEOOXOIUMO  HEMEIUICHHO  BBIBECTH W3
AKCILTyaTaIluu ¥ MPOBECTH PEMOHTHBIC PAOOTEHI.

[Tocne ycrpaHeHUs: HEUCHPABHOCTEH, MPHUBEIIINX K BO3HUKHOBCHHIO
nedexra, PEKOMEHAYETCS TPOBECTH IOBTOPHOE  TEIUIOBH3MOHHOE
o0cienoBaHue JaHHOTO 0OBEKTA.

Pe3ynbTaThl TOBTOPHOW TUATHOCTHKH 3aHECTH B TIPOTOKOJI C YKa3aHUEM
IIPOBEJCHHBIX PEMOHTHO-PO(PHIAKTHYECKUX PadoOT.

PekoMeHayeTcss  NMPOBOAUTH  BHEIUIAHOBYIO  TEIJIOBH3MOHHYIO
JTUArHOCTHKY OTHENBHBIX DJIEMEHTOB JJEKTPOOOOPYIOBAHUS TOCIE
KaKJIOTO UX PEMOHTA WJIH 3aMCHEI.

Pe3ynbTraTthl BHEMIAHOBON JTUATHOCTHKH 3aHOCATCS B TPOTOKON C
yKa3aHWeM IPUYUHBI 00CTICTOBaHUS.

[Ipu pabore »snexkTpuyecKkoro mnpuodopa
HAOI0TaeTCs HE XapaKTepHBIN IIyM, 3amax
TIJIABSIIENCS U3OJISILUH.

Ilepenane! HanpsKeHUS.
Hapyenue
JKCIUTyaTalUu.
HeuncnpasHocts
aeKTponpudopa

IpaBUI

OTKIIIOYUTD IAECKTPOIPUOOP OT CETH.

Ocmotpetrh puOOp Ha HANWYHE HEUCHPABHOCTEH (OIUIaBIEHUE WU
MOBPEXKICHUE HM3OJISIUU TUTAIONIETo IIHypa, Aedopmalius Kopryca u
T.J.).

ITpu oOHapyXeHHH HEUCIIPABHOCTH BBIBECTU IPUOOP U3 IKCILUTYaTalUH.

[TpousBecT peMOHT WM 3aMeHY Mpuodopa.
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3akJIloueHue

J11sl IOBBIMIEHUST YPOBHSI TIOYKApHOM 0€301MacHOCTH 00BEKTOB JKHIIOTO CEKTOpa U
OOIIECTBEHHBIX 3JIaHUH HEOOXOJUMO MPOBEICHUE MEPOIPHUATHH MO MPOdHUIaKTHKE
MI0’KapOB OT JICKTPOOOOPYAOBAaHUS HA OCHOBE COBPEMEHHBIX BO3MOXXHOCTEH BEICHUS
MOHHTOPHHTAa  COCTOSHHUS ~ TIOKapHOW  O€30MacHOCTH,  JIKCIUTYyaTHPYEMOTO
IIEKTPOOOOPYTOBAHUS.

K HUM OTHOCHTCS CHCTEMAaTHYSCKHA MOHHMTOPHHI TIOKapHOW OC30MacHOCTH
OKCILTYaTHPYEMOTO BJICKTPOOOOPYIOBAHUS JKHJIBIX M OOIINECTBCHHBIX 3JaHUM C
IMPUMCHECHUEM COBPEMCHHBIX TEXHHYECKHX CPEACTB, @ MMCHHO TEIJIOBU3HOHHAS
JTUArHOCTHKA, TPUMEHECHNE TEPMOMHINKATOPOB JIJIS BHISIBJICHUS aBAPUIHBIX YIaCTKOB
AJICKTPOYCTAaHOBOK. Takke HEOOXOIWMO BHEAPATH B INMHPOKYIO MPAKTUKY HOBBIC
armaparthl 3alUThI AJICKTPHUYECKUX CETEH — yCTPONCTB 3alUThI OT JyrOBOTO IIPOOOS 1
TIepCHANPSHKCHHS.

C 1[enp0  TOBBIIICHUS — IMOXKApPHOH  0E30MAaCHOCTH  JKCIUTYaTHPYEMOTO
SJIEKTPOOOOPYIOBAHKS JKHJIBIX W OOMICCTBECHHBIX 3JaHHUK, NPOPHIAKTHYCCKAM
OCMOTpPaM JIOJKHBI MOBEPraThCs BCE JICMEHTHI 3JIEKTPOYCTAHOBOK.

Meton npoHMIIAKTHKHA JODKEH BBIOMPAThCS HCXOAS U3  TCXHHYECKHUX
BO3MOXKHOCTEH, yI00CTBa BEIACHUS OCMOTPOB M 0O€30MaCHOCTH OOCITY>KHBAIOIIETO
nepcoHana. Bo3MOXXKHO TNPHMEHEHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBHCHMOCTH OT KOHCTPYKIIUHM M YCIIOBUH SKCILTyaTallHH.

CoueraHue HECKOJBKHX METOJIOB MPOPUITAKTHKHU M03BOJIAET 0ojiee 3D PEeKTUBHO
MIPOBOAMUTH MPOMUIAKTUKY MOKAPHOK 0€30TIaCHOCTH JICKTPOOOOPYIOBAHMS KUIIBIX U
0OIIeCTBEHHBIX 37aHUM.

[TpuMeHsIsI COBOKYITHOCTh Pa3MYHBIX METOJOB MOYXHO TIOCTPOUTH CHCTEMY
MOHHMTOPHHIAa M MNPO(PHIAKTHKH ITOKAPHOW OCE30MaCHOCTH IKCILTyaTHPYEMOI'0
AJIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYI0 COCTOSHHE IIOXKApHOW  0€30macHOCTH

SJICKTPOYCTAHOBOK U IMO3BOJIAIOIITYHO OCYIICCTBIIATH €O HpO(bHHaKTHKy.
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[Ipunoxenue

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

ABTOMaTHYECKHE BhIKJIOUYATE U (AB)

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

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C DJIEKTPOMArHUTHBIM PACICITATEIIEM
3aIUIIAIOIINM JJIEKTPUYECKYIO IIEIb OT KOPOTKOTO 3aMbIKaHHUS U KOMOMHHUPOBAHHBIM
paclenuresieM — KOrja JOMOJHHUTENIBHO C 3JIEKTPOMAarHUTHBIM paclenuTeseM

IMPUMCHACTCA TEILIOBOM PaCucCIIuTCIIb, 3a1u1/1ma}0mnﬁ ICIIb OT IICPCTPY3KHU.

1, 2 — BUHTOBBIE KJIEMMBI /1715l HOJKIIOUEHHS;3 - TOBMKHBIM KOHTAKT; 4 — HENOBM)KHBIM KOHTAKT;
5 - nyroracutenbHas Kamepa; 6 - THOKMI IPOBOAHUK (IPUMEHSETCS TS COSANHEHNS TTOIBMKHBIX
YyacTeil aBTOMAaTUYECKOT0 BBIKIOYATENS); 7/ - KaTyIIKa 3JEKTPOMAarHUTHOrO pacuenurens; 8 -
CEepJIEYHUK SIICKTPOMAarHUTHOTO pacuenuress; 9 - TemIoBoil pacuenurens (OMMeTauTigecKas
wiactiHa); 10 - mexanusm pacuenutens; 11 - pykoarka ympasneHus; 12 - ¢uxcarop (s
kperuieHust aBTomata Ha DIN-peiike); 13 - kopmyc.

Pucynoxk 1.YcrpoiictBo AB ¢ KOMOMHHUPOBaHHBIM paCUEUTEIEM
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B cootBerctBUM ¢ TpeboBanusmu riasel 3.11TY D, CIT 256.1325800.2016, CII
31-110-2003 ObITOBBIE DSIEKTPOCETH JOJDKHBI OBITH 3aIIMINEHBI OT KOPOTKHUX
3aMBIKaHUM M neperpy3kd. [losTomy Ui 3aIIWTBI JIEKTPONPOBOIAKH JKHWIIBIX H
OOIIIECTBEHHBIX 3/aHUN CJENyeT MNPUMEHATh aBTOMAaTbl C KOMOMHHMPOBAHHBIM
pacuenuTeneM.

B aBTOMaTHM4ECKOM BBIKJIIOYATEINE, 3@ 3AIIUTY €U OT KOPOTKHUX 3aMbIKaHUI
OTBEYAET IEKTPOMArHUTHBIN pacuenuTesnb. OH COCTOUT U3 KaTYIIKU C HaXOIAIUMCS
B €€ IEHTPE CEpACYHHKOM, YCTAaHOBJICHHBIM Ha CIICHUAJIbHOM IpYy>KHHE.
B HopmanbHOM pexume paOOThl, TOK, MPOXOAS IO KATyIIKE CO3JaeT
JIEKTPOMAarHUTHOE TI0JIE KOTOPOE IIPUTATMBAET CEPACYHHMK BHYTPh KATYLIKH.
Cunpl  3TOr0  AJIEKTPOMArHUTHOTO TOJS  HEJOCTAaTOYHO YTOOBI IPEOJ0JIETH
CONMPOTHUBJIEHUE MPY>KUHBI, HA KOTOPOW YCTAHOBIJIEH cepaeyHuk. [Ipm KopoTkom
3aMBIKaHUM TOK B 3JIEKTPUYECKOM LI€MM MIHOBEHHO BO3pACTaeT 0 BEIUYHMHBI B
HECKOJIbKO pa3 INPEBBIMIANOIIECH HOMHMHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOro
3aMBbIKaHMs, IPOXOJS 0 KATYLIKE 3JEKTPOMArHUTHOIO PACLEHUTENS yBEIUYNBACT
AIIEKTPOMATrHUTHOE TI0JI€ BO3JICUCTBYIOIIEE HA CEPJACYHUK JI0 TAKOH BEITUYUHBI, YTO
€ro CHJIbI BTSITUBAHUS XBaTaeT HA TO YTO ObI MPEOJ0JETh CONPOTUBIICEHUE MPYKUHBL,
IEpEMEIIASICh BHYTPh KATyLIKM CEPACYHUK Pa3MBIKAECT IOABUKHBIA KOHTAKT
aBTOMAaTUYECKOTO  BBIKJIIOYATeNs, oOecTouMBas  LEMb.  DJIEKTPOMAarHUTHBIN
pacuenuTenb OTKIIFOYAET AEKTPUYECKYIO LENb 33 JOJIA CEKYH/BI.

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

[leperpy3ka MOXET BOSHUKHYTh PU BKIIOYEHUH B CETh 3JIEKTPOOOOPYAOBAHNUS
00111e# MOILTHOCTBIO MPEBBIIIAIONIEH JOMYCTUMYIO HArpy3Ky Ui JaHHOM CETH, 4TO B
CBOIO O4YEpEb MOXKET MPUBECTH K MEPETPEBY MPOBOAOB PaA3PYLICHUIO W30JISLUUU
AIIEKTPOIPOBOJIKM U BOSHUKHOBEHHIO TOKapa.

TemnuoBoi pacuenuTens NpeaAcTaBisieT co00M OMMETaNIMYECKYIO IUTIACTHHY, T.€.
OH COCTOMT W3 JBYX CHAasHHBIX IUIACTUH H3TOTOBJEHHBIX M3 Pa3HbIX METaJUIOB,
MMEIOIINX Pa3HBI K0P DUIIMEHT pacIIupeHus Mpu Harpese.

[Ipy npoxoXxneHWH MO OUMETATUIMYECKON IJJaCTMHE TOKa MPEBBIIIAIONIEIO
HOMHUHaJIbHBIA TOK AB muiacTuHa HarpeBaercs, Mpy 3TOM OJMH METAJUT PaCHIUPSIETCS
ObICTpee Apyroro. JTO MPUBOAUT K HMCKPUBIEHUIO OMMETAJUIMYECKON MJIACTUHBI.
IIpy UCKpHBIEHMM OHA BO3JCMCTBYET HA MEXAHU3M PACLEIHTENS], KOTOPBIU

pPa3sMbIKaACT HOI[BH)KHBIﬁ KOHTAaKT.
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Bpemst cpabaThiBaHUS TEIJIOBOTO PACIENHTENS 3aBUCHAT OT BEIHMYHHBI
MIPEBBIIICHAS TIPOTEKAIOIIETO B ST TOKA HaJl HOMUHATBHBIM TOKOM AB. Uem Gobite
ATO MPEBBIIICHUE, TEM OBICTpEE CpabOTaET PaCICIIUTEb.

Tokn ycTaBOK aBTOMAaTHMUECKHX BBIKIIOUATENICH, CIyKaIIuX JJis 3aIluThl
OTJICJIbHBIX YYaCTKOB CETH, CJIEAYET BBHIOMPATh IO BO3MOXKHOCTH HAUMEHBITUMHU TIO
pacYEeTHBIM TOKAM 3THX YYaCTKOB WJIH 10 HOMHUHAJILHBIM TOKaM AJIEKTPOIIPUEMHHUKOB,
HO Tak, 4YTOOBI ammapaThl 3allUThl HE OTKIIYAIH DJICKTPOYCTAHOBKH TpHU
KPaTKOBPEMEHHBIX Ieperpy3kax (MyCKOBbIE TOKH, TUKH TEXHOJIOTHYECKUX HArpy3oK,
TOKH MPU CaMO3aITyCKe | T. II.).

Crnenyet obpaiath BHUMaHHE Ha MAaPKUPOBKY U XapaKTepucTuku AB.

B mapkupoBke yKa3pIBarOTC:

- MOJIE€JIb aBTOMATHYECKOI'0 BBIKJIFOYATES;

- HOMUHAJIBHBIA TOK - MAaKCUMAJIbHBIA TOK JIEKTPUYECKON CETH, IIPH KOTOPOM
aBTOMAaTHYECKHUN BBIKJIIOYATEb CIIOCOOCH JUIMTENIBHO paboTaTh 0e3 aBapUiHOIO
oTkaroueHus nenu. CTaHIapTHBIE 3HAYCHUS HOMHHAJIBHBIX TOKOB aBTOMAaTHYECKHX
BBIKJTFOUATENEH JIUIS ceTel »KIIIBIX M 001IecTBeHHbIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJILHOE HAMPsDKEHNE - MaKCUMAJIbHOE HaNpsDKeHHE ceTh B BonbTax, Ha
KOTOPOE PaCCUUTAH aBTOMATUUYECKUI BBIKIIIOYATEIIb;

- TIpejieNibHAs OTKIIFOYArOIasi CIOCOOHOCTh aBTOMAaTHUECKOTO BBIKIIOUATENIS -
MaKCHMAJIbHBIH TOK KOPOTKOTO 3aMbIKaHUSI B AMIepax, KOTOPBIM CIOCOOCH
OTKJIIOYUTH JaHHBIN AB coxpaHuB MpHU 3TOM CBOIO pabOTOCNOCOOHOCTh. B ciyuae
MIPEBBIMICHUS] TOKOM KOPOTKOTO 3aMbIKaHHWS 3HAYCHUS YKa3aHHOW TMpeeTbHOU
OTKJIIOUYAOIIEH CITOCOOHOCTH BO3HUKAET BEPOSTHOCTH OIUIABICHUS IOJABMIKHBIX
KOHTaKTOB AB 1 ux nmpuBapuBaHus APYT K JIPYry, T.€. BbIxojaa AB u3 crposi.

- XapaKTepHCTUKAa CpabaThIBaHHMS - OINpEIesIeT Iuamma3oH cpadaThbIBaHUS
aJIeKTpoMarauTHoro pacrenutens AB. Xapakrtepuctuka cpaOaTbIBaHUS WMEET
OykBeHHO€ oOo3HadyeHue. [l 3amuThl  AJIEKTPUUECKUX CEeTeM KUJIBIX W

OOIIIECTBEHHBIX 3/IaHM yarre Bcero npumeHstoTces 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. IIpumep mapkupoBku AB

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

XapaKTePUCTHKH cpabaThIBaHUS B COOTBETCTBHH C [12] mpencrarieHsl B TabuIIe 5.

Tabnuua 5
JInamna3zoHpl TOKOB MTHOBEHHOI'O PACLETUICHUS
XapakTepucTuka cpadaTbIBaHUS [wnamazon
(tun AB)

B Csbie 3 I, 10 5 I,; BKIIFOYUTEIBHO

C Cspiie 5 I, 1o 10 I,; BKIIFOUUTENBHO

D Cspiie 10 I; 1o 20 [, BKIFOUUTETBHO
I, - HoMUHaNBHBIN TOK AB.

Br16op aBTOMATHYECKOTO BBIKJIIOYATENSI OCYIIECTBIISIETCS IO  CIICAYIOITUM
napaMeTpam:

- M0 KOJIMYECTBY MOJOCOB. OJIHO- U JBYXIOJIOCHbIE AB mpuMeHsAIOTCS i
oaHO(a3HOU ceTH, a TpeX- U YeThipexmnoocHbie AB - B Tpexda3zHoii cetu;

- 10 HOMHUHAJIbHOMY HampspbkeHuto. HomuHanbHOe Hampsbkenne AB momkHO
OBITH OOJIBIIIE WM PAaBHO HOMUHAIHHOMY 3HAUYCHHIO HAIPSIKEHUS 3aIUIAeMON UM
Lenw,

- M0 XapaKTepUCTUKe cpabaTbiBaHUsA. XapaKTepUCTUKY cpadarbiBaHus AB

MOYHO BbIOpATh COTJIacHO TadyHmIIEe 5;
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- 10 HOMUHAJIBHOMY TOKY. OnpeaeanuT He0OX0AUMbI HOMUHAJIbHBINA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH 110 CCUCHUIO KMNJI Kabens.

YcrpoiicTBa 3a1lMTHOI0 OTKIIOYeHHs AU depenuuaabHoro toxka (YIAT)

YCeTpoiicTBO 3aUTHOTO OTKIOYEHUs AudPepeHIInaaIbHOr0 TOKa WM, Kak
gacTo roBopiT, «Y30» - 3TO KOMMYTAIIMOHHBIM armapar, mpeaHa3HAYCHHBIM IS

341U ThI BHCKTpHHGCKOﬁ LOCIIN OT TOKOB YTCYKMU.

"YW\ L1
4~ k2
L~ L3
I — amdppepeHumuibHbLI
rpancopMaTop roxka;
2 — NOPOrosbLIii MICMEeHT;
3 — MCITOJIHMTC/ILHBII
MEXAMM3IM,
4 — uensL TECTHPOBAHMA,
S — CHJIOBBIC KOHTAKTHI;
6 —3AMMTHBII KOHTAKT
HENnH TECTHPOBAHMA
T — knonka «Tecrn;
R — recroBniii pe3ucrop;
1.2, N - knemmet YV30.

Pucynox 3. IIpunnun pabotsr YT

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

B HopmanbHOM pexkume padoThl 3JEKTPOYCTAHOBKH, 3JIEKTPUUYECKUNU TOK
MIPOTEKAET Yepe3 IMPOBOAHUKH BHYTPHU HEE, KaK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT napyrux TOKOMPOBOISIIUX 3JIEMEHTOB KOHCTPYKIMH (METaJUIMYECKHUe KOpPIYC,
pama, Kapkac), MPOBOJHHUKHM OTHEJIECHbl HM30JISIUEH, CONPOTHUBIIEHHE KOTOPOH HE

IMMO3BOJIACT CO3AaTh JJICKTPUUCCKYIO LICIIb.



Pucynoxk 4. [Ipumep konctpykuuu Y /T

Ecin mo kakoi-to mpuunHe (TOBPEXKICHUE, BIIAXKHOCTH, TOKOMPOBOJSIIAS
NbUTh U T.M.) CONMPOTUBJICHUE H3O0JISIIIUM YMEHBIIWIOCh, HA KOPIyCe WM JAPYrUX
TOKOIMPOBOSIIUX 3JIEMEHTAX YCTAaHOBKU MOsiBIsieTcs noTeHuuan. Cam no cebe Tok
YTE€YKU HE BO3HUKHET, HEOOXOAMMO CO3AaTh II€Mb, COSAUHSIONIYIO JICKTPUYCCKUI
npubOp C MOTEHIIMAJIOM Ha KOpITyCe C 3eMJIed WM HEeUTpasbio. 311€Ch BO3MOKHO
HECKOJIbKO BapUAHTOB.

B nepBoMm ciydae, kopmyc 3J€KTPOYCTaHOBKH, HalpuUMep, ObITOBOM TEXHUKH,
KAaCcaeTcs METAJUNIMYECKOTO INPOBOJHMKA, UMEIOIIETO KOHTAKT C 3eMiie. B Touke
KaCaHMsl 3aMbIKAETCA LE€Nb, U BO3HUKAET TOK YTE€UKU. ECIM KOHTAKT JIOCTATOYHO
HAJCKHBIA, TO CHJa TOKAa BO3pPACTET IO TMOpora cpabaThiBaHMUs aBTOMATUYECKOTO
BBIKJIIOUATeIsl B IIUTKe nuTaHus. [lpum cimaboM KOHTakTe MOXKET BO3HUKHYTH
WCKPEHHE, JIOKAJIbHBIA HArpeB TOYKH KAaCaHWs, YTO MPUBOAUT K OIUIABICHUIO U
JAIbHENIIIEMY MOBPEXKICHHUIO U30JISIIUU TPOBOJOB, BO3rOPAHUIO U TTOXKAPY.

B npyrom cmydae, KOpmyc OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJIEHHBIMM NPEAMETAMU U CaM HeE 3a3eMiieH. lIpu kacaHMM BHEIIHUX MNaHeeu
YEJIOBEKOM, BO3HUKAET HArpy3Ka, T.K. TEJIO YEIIOBEKA SBJISCTCS MPOBOJHUKOM, U YEPE3
HEro0 NPOTEKAET JJIEKTPUYECKUWA TOK. [IOCKOJIBKY CONpPOTHBIIEHHE Tea YeIOBEKa
BEJIMKO, CHJIa TOKA HEIOCTaTOYHA JIJIs CpabaThIBaHUS aBTOMATHUYECKOTO BBIKIIFOUATEIISI
B IIIUTKE MUTAHUS U YEJIOBEK MOTYYAET AJIEKTPOTPABMY BILIOTH JO JETATBHOIO HCXO/1A.

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

[Mpunmun npeiicteust YT crnenyrommii. [lpu HOpMaibHOM pexkume padOThI
eI, KOTJa MOABUXKHbIE KOHTaKThl Y /[T 3aMKHYTBI, IpsIMOiA TOK OT (pa3HOTo MpoBOAa

npoxoaut yepe3 maruutonposon YT, 3atem yepe3 Harpys3ky, B KaueCTBe KOTOPOW
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BBICTYNAIOT, MOJKIIOYCHHBIE 3JIEKTPOIIOTPEOUTENN M BO3BPAIAETCS] OOpaTHO B CETh
10 HYJICBOMY IPOBOJHUKY, TaK e uepe3 maruuronpoBon Y AT, nmpu 3Tom BennunHa
0o0paTHOr0 TOKa paBHA BEJIMYMHE MPSIMOTO TOKA.

[Ipsimoit Tok nipoxod dyepe3 marHuronpoBo Y T co3maer B HEM MarHuTHBIN
MOTOK, B CBOIO 04Yepe/Ib OOpaTHBINA TOK TaK K€ CO3/]a€T B MArHUTOMPOBO/I€ MArHUTHBIN
IIOTOK TaKOM K€ BEJIMYMHBI, HO TAK KaK HANPABJIECHUE TOKOB IIPOTUBOIOJIOKHO, TO U
CO3[1aBAEMbIE UMW MAarHUTHBIE MOTOKH IPOTHUBOIIOJOKHBI, T.€. MAarHUTHBIEC ITOTOKU
HaIlpaBJICHbI BCTPEYHO 10 OTHOLIEHUIO IPYT K IPYTY U COOTBETCTBEHHO, IIPU PABHBIX
3HAYEHHUAX MPSIMOTO U 0OPATHOTO TOKOB, YPaBHOBEUIMBAIOT JIPYT PYyTa, B pe3yJbTare
Yero CyMMAapHbId MAarHUTHBIA IIOTOK B MAarHUATOIIPOBOJE pPaBEH HyI0. Tak Kak
CyMMapHbIi MarHMUTHBIM MOTOK B MarHUTOINPOBOJE OTCYTCTBYET (PaBEH HYIIIO), BO
BTOPUYHON OOMOTKE TOK HE HWHAYKTUpYyeTcs. [loJBMKHBIE KOHTAKThl 3aMKHYTHI,
AIIEKTpHUYECKas IIENb BKIIIOUEHA U HAXOJIUTCS B HOPMAIBHOM PEXKUME paOOTHI.

Ecnu B 01HOM M3 2JIEMEHTOB JJIEKTPUYECKON e BO3ZHUKAET yTeUKa TOKa, TO
YaCTh JICKTPUUECKOTO TOKAa HAYMHAET NPOTEKATH 10 HEXKETATEIbHOMY IPOBOJSAIIEMY
nytd. [Ipy 3TOM, 4YacTh TOKa 3JEKTPUYECKOM IenH, nocrynatom@as or (a3Horo
npoBojJa He OyneT BO3BpallaTbcsi B CETh, a MPOXOAS MO HEXKEIAaTeIbHOMY
OpoBOASIIEMY NMyTH OyneT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpBIN OyaeT BO3Bpamiatbcs B ceTh uepe3 marHutonpoBon YT mo HymneBomy
IpoOBOAY, OYJEeT MEHbIE MPSMOT0 TOKa, MOCTYMAIOIIET0 B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA MPSMOr0 MarHUTHOTO TOTOKA CTaHET OoJibllle BEIUMYHMHBI OOPATHOIO
MAarHuTHOTO IIOTOKA, B pe3yjpTare 4ero B MarHuronpoBoge YT cymmapHslii
MarHUTHBIN MTOTOK YK€ He OyJIeT paBeH HYJIIO.

Bo3HuKIINMI CyMMapHbIA MarHUTHBIN IMOTOK HHAYKTUPYET JIEKTPUUECKUN TOK
BO BTOPHYHON OOMOTKE, KOTOPBIA MHPOXOIS uepe3 MarHUTOIJIEKTPUUECKOE pelie
MPUBOJUT €ro B paboTy, a OHO, B CBOIO OY€PEb, PA3MbIKAET MOJABUKHBIE KOHTAKTHI
OTKJIFOYasl DJIEKTPUYECKYIO LIETIb.

YCTpoiCTBO 3allMTHOTO OTKJIHOYeHHs IupdepeHnalIbHOr0 TOKa HMEET B
o0uxo/ne W JApyrue Ha3BaHUA, Hampumep, IudepeHInaTbHbIN BBIKIIOYATENb,
aBTOMATHYECKUI BBIKIIIOUaTENh U PepeHnanbHOTO TOKa, YCTPOHCTBO 3aIIUTHOTO
oTKJI0YeHUs. Takke B pa3IMuHbIX JOKYMEHTAaX BCTPEUAIOTCs pa3Hble aOOpeBUATYPbI
naHHoro ycrpoiictsa, Hanpumep, AB/JIT B 'OCT IEC 61009-1-2020, BT B I'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.
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OcHoBHbIMU Xapaktepuctukamu Y T sBisroTcs:

- tun. B 3pannsax moryt npumensatees YT tuma «Ay, pearupyromniye Kak Ha
IIEPEMEHHBIE, TaK U Ha MyJIbCUPYIOIIUE TOKH YT€UKH, WK Thna «ACy», pearupyromue
TOJBKO HA MEPEMEHHBIE TOKH YTE€UKH. MICTOUHMKOM IMyJIbCUPYIOLIETO TOKA YTEUKH
MOTYT SIBJISITbCSI CTUPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
MCTOYHUKH CBETA, IEPCOHATBHBIE KOMITBIOTEPHI U JIP.

- HOMMHAQJIbHBIA TOK - MaKCUMajibHbIi TOK mpu kKotopoMm YT cnocoGHO
JUTUTENILHO paboTaTh, HE TEPSIsl CBOIO paboTocnocoOHOCTh. CTaHAapTHBIMU, HanboIee
4acTO HMCIOJIb3YyEMbIMH 3HAUEHUSIMH HOMUHAIBHBIX TOKOB Y /IT, mcrnonap3yembixX B
AIIEKTPOYCTAaHOBKAX KHUJIBIX U OOIIECTBEHHBIX 3MaHui sBisrotTcs: 10, 16, 25, 32, 40,
63A;

- muddepeHunanbHblii TOK - MUHUMAJIBHBIA TOK yTE€UKH, Npu kKotopoMm YT
MPOU3BEIET OTKIIOUYEHUE AeKTpruueckoit renu. AuddepeHimanbHblii TOK — 3TO OJHA
Y3 TJIABHBIX Xapakrepuctuk Y JT;

- HOMUHAJILHOE HaNpsDKEeHUE — HanpsbkeHue cetu rpu kotopom YT criocoOHo
JUTUTEIHHO paboTaTh, HE TEPSsSI CBOI0 pabOTOCTIOCOOHOCTD;

- POl TOKa - MOCTOSTHHBIA WJIM IEPEMEHHBIN;

- YCIIOBHBIN TOK KOPOTKOTO 3aMbIKAHUS — TOK KOTOPBIM KPATKOBPEMEHHO MOXKET
BeIZIepkaTh YT 10 MoMeHTa 1Mmoka He cpaboTaeT aBTOMATHYECKHN BBIKITFOYATEb,
YCTAHOBJICHHBIN 7151 3aIIUTHI LETIH OT KOPOTKOT'O 3aMbIKAHUS.

Bri6op YT npou3BoAUTCS MO CIEAYIOMIUM KPUTEPHUSIM:

- 110 HOMUHAJIBLHOMY HANpPsDKEHUIO U TUIY ceTH. HomMuHanbHOE HampshKeHHe
YT nomxHO OBITH OOJIBIIE TMO0 PABHO HOMUHAIBLHOMY HAIPSHKEHUIO 3alTUIIIAeMOM
uM 1ienu. s ogHodasHoit cetn Tpedyercs asyxmnonrocHoe YT, mis tpexdazHoit
CETHU — YETBIPEXIIOIIOCHOE;

- 1o HoMuHaNbHOMY TOKY. CornacHo I1YD ucnons3oBanue Y/ T B rpynnoBsix
JUHUSX, HE HMMEIOIIUX 3allUThl OT CBEPXTOKAa, 0€3 JOMOJIHUTEILHOTO armrmapara,
00eCIeunBaIOIIETO ATy 3aIUTy HEe Jomyckaercs. M3 atoro cnemnyer, uro nepen YT
JOJDKEH CTOSITh aBTOMATHUYECKUW BBIKIIOUATENh WM JIPYroil ammapar ¢ (QyHKIHeH
3aIUTHI OT CBEPXTOKA, M0 TOKY KOTOPOTO HEOOXOAMMO BHIOMPATh HOMUHAIBHBINA TOK
VYAT. Ilpu stom HoMmuHanbHbIM TOK YT nomxeH ObITh Oosblie MO0 paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOI'O /IO HETO amnmapara 3aiuThl (aBTOMAaTHUYECKOTrO

BBIKJTIOYATENIS HJIM APYTOTO anmapaTa ¢ GyHKUIMEH 3alIUThl OT CBEPXTOKA);


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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-  mo gubdepennmansHoMy — TOKy.  CTaHIapTHBIMH  BEIMYMHAMH
mupdepennmansaoro toka YT semsrorcs: 6, 10, 30, 100, 300, S00mA. YT ¢
muddepentpanbapiM TokoM 100, 300 u 500 MA TpuUMEHSIIOTCS IS 3alllUTHl OT
okapog, ¢ nuddepeHnnaIbHbIMU TokaMu 6, 10, 30 MA - 17151 3aIUTHI OT TOPAKCHUS

YCJIOBCKA JJICKTPHYICCKHUM TOKOM.
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KHonka «TECT» TEMNEPATYDHLIM AMANA30H
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'8 & Ten AC E - ANR CHNYCOMAANBHOTO

B ) NEPEMEHHOID TOK3

"y Tun A /\-’y - NS NYALCHPYIOWESro
f\ NOCTORKHHOND TOXS (K ANR CnxyConaans-
- o HOTO NEPEMENNOID TOKa)

Ten B [‘ = ARR NOCTORKHOIO TOKS (M

ANR CHHYCOMBANLMOrO NEPEMEeNHOrD
- TOXE ¥ ANR NYALCHDYIOWEND NOCTORM-
HOTrD TOKA)

Pucynoxk 5. Mapkuposka YT

[Tpumensiempie Tunel YT (QyHKIIMOHATBEHO OJDKHBI MpeaycMaTpUBaTh
BO3MOKHOCTH MPOBEPKHU UX paboTocnocobHocTH, mpoBepka Y T (TecTupoBanue) st
KUJIBIX 00BEKTOB JIOJHKHA MTPOBOJUTHCS HE PEXe OJHOTO pa3a B TPU MECHIa, O YeM
JOJKHA OBITh 3aITUCh B MHCTPYKIIMHU 10 AKCIUTyaTallMK IPEANPUSITHUS-U3TOTOBUTES.

VYcranoBka YT, pelcTByromux Ha OTKJIIOYEHHWE, 3ampeniaercss i
AIEKTPONPUEMHUKOB, OTKJIIOUYEHUE KOTOPBIX MOXKET MNPUBECTH K OMNACHBIM
MOCIICICTBUAM: CO3JAHUKD HEMOCPEACTBEHHOW YrpO3bl JUISl JKHU3HHU JIFOJCH,

BO3HHMKHOBCHHIO B3PLIBOB, ITOXKAPOB U T.II.
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JIJIsi caHUTApHO-TEXHUYECKUX KAOWH, BAaHHBIX WM JYIICBBIX PEKOMEHIYETCS
ycta"aBiauBath YT ¢ HomuHaMBHBIM () depeHITHATBHBIM OTKIFOYAIOITIM TOKOM JI0
10 MA, ecnu 111 HUX BBIJIETIEHA OTAEIbHAS JIMHUS, B OCTAIBHBIX CIydasiX, HAIpUMeED,
0py NPUMEHEHUW OJIHOM JMHUHU JJII CAHUTAPHO-TEXHUYECKOW KaOWHBI, KyXHU U
Kopujaopa, ciuenyer npumeHsaTh YT ¢ HoMuHanpHbIM AuddepeHuaIbHbIM
OTKJIFOYAKOIIUM TOKOM 110 30 MA.

Hns omnoxBapTupHbIX goMoB YT ¢ HOMHHANBHBIM AuQQepeHInaIbHbIM
OTKJIIOYAOIIMM TOKOM 110 30 MA peKOMeHyeTcs MpeaycMaTpUBaTh ISl TPYIIIOBBIX
JVHUANW, TUTAONIMX IITENCEIbHbBIE PO3ETKH BHYTPU JOMa, BKJIOYasl IOJBAJIBI,
BCTPOCHHBIE U NPUCTPOCHHBIE Tapa)u, a TAKXKE B TPYIIIOBBIX CETSIX, MUTAKOLIUX
BaHHbIC KOMHATHI, AYIIIEBBIC U CayHbI. J{JI yCTaHABIUBAEMBIX CHAPYKH IITEIICEIbHBIX
po3etok ycrtaHoBka YT ¢ HomuHanbHbIM Aud@depeHIraIbHbIM  OTKIIOYAIOIINM
TokoM 70 30 MA o0s3aTenbHa.

B 3panusx moryt npumensatbes Y30 Tuna «A», pearupyroiue Kak Ha
MIEPEMEHHBIE, TAK U Ha MYJIbCUPYIOIIUE TOKU MOBPEXKACHUN, WA «AC», pearupyroime
TOJILKO Ha MEPEMEHHBIC TOKU YTCUKH.

Kak Bunno u3 xoncrpykuuu YT (ecnu pedb ujer He 0 KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MPH OO0 CXEME €ro
MOAKIIOYEHUST  JOJDKHA  OBITh  MpeaycMOTpeHa  oOsi3aTenbHas  yCTaHOBKA
ABTOMAaTHYECKOTO BBIKJIFOYATEIIS, IS 3alIAThI, KaKk camor ceT, Tak U Y [T oT TOKOB
neperpy3Ku U KOPOTKOTO 3aMbIKaAHUS.

Taxxke HeoOxonuma mnepuoauueckas MpoBepka padoTtocnocodHoctn YIT.
Crangapramu [/, 8] ycTaHoBieHO TpeOOBaHUE MO HATUYHUIO YCTPOMCTBA MPOBEPKU
pabotocmocooHoctr YT (kHomkm). [IpoBepka paboTOCTIOCOOHOCTH OCYIIIECTBISACTCS
HaxkxatueMm KHONKu «TECT». Ilpu ee Haxxatun B Y /[T UCKYCCTBEHHO CO3/1a€TCSl TOK

YTEUKH, YTO JOJLKHO IPUBECTHU K OTKItoUeHU0 Y I T.

YcrpoiicTBa 32U THI OT AYroBoro npooosi uiamn uckpeaus (Y3 AII)
JlyroBoii mpoOoW WM HMCKPEHHWE — OJUH U3 aBAPUUHBIX MOXKAPOOIACHBIX
PEXKUMOB B IIEKTPOCETSIX.
B otnrumne oT KOPOTKUX 3aMbIKaHWM, BO3HUKAIOIIWN MPU UCKPOBBIX U JYTOBBIX
pa3psiaax TOK, OIPAHUYMBACTCS CONPOTHBIECHUEM HArpy3Kd, Ha KOTOPBIM HeE
pearupyroT aBTOMAaTUYECKUE BBIKJIIOUATENIM, HO 32 CUET JJIUTEIBbHOTO BPEMEHH €ro

MMPOTCKAHUA, MOKCT HPOUCXOANTH BOCINIAMCHCHUC U30JIAIUU ITPpOBOIA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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OnHOM W3 TJIABHBIX MNPUYMH HCKPEHHS SBISIETCS OOJIBIIOE TEPEXOTHOE
conpotusieHue (bIIC), B 00uxoae Ha3pBaeMOe TaKKe «IIJIOXUM KOHTaKTOM». [Ipm
BIIC na nepexoie 3JIeKTPUIECKOro ToOKa C OJJHOTO MPOBOIHUKA Ha JIPYroi o0pasyercs
mocJjieoBaTeIbHas WM MapajlielbHas JIEKTpUYECKas JTyra MEXIy MPOBOJIaMH WM
KOHTaKTaMH.

BIIC gacTo Bo3HHKAET BCICACTBUE NEPEKTOB U TOBPEIKIACHUH, IPOU3OIIICAIINX
MpU dKCIUTyaTauuu ooopyaoBanus. Hampumep:

- TIOBPEXKJICHUS M30JIAIMHU KaOelss TBO3AsSMU, IIypYIIaMH, 3a)KUMaMy WK TIPU
MEXaHUYECKOM BO3JICVCTBUU JIPYTUMH NIPEAMETAMH;

- IOBPEXKICHUS U30JIAIINK KaOesel rpbl3yHaMH U JOMAITHUMU KUBOTHBIMU;

- W3JIOM Kabess (MpoBoja) MpU M3rHOaX WM MPU MOCTOSHHBIX MEXAHUYECKUX
BO3JCHUCTBUSIX;

- CTapeHUE€ W3OJIALMH, MOBPEKICHUS OT BO3ACHCTBHS TEMIEpaTyphl, BIArH,
JPYTUX pa3pymaimux (HakTopos;

- YXYIIIEHUE KOHTAKTa M3-3a OCJabJIeHUs 3aKUMOB, CTAPEHUS M OKHUCIICHHUS
MPOBOJIOB U T.]I.

B noBpexIE€HHON »Kuie BO3HHMKAET MaJblil 3a30p, MpOOMBAEMbIil padboYnm
HaMpPsHKEHUEM, TTIO3TOMY TOK 110 TAKOMY KaOeJo MPOoJI0JDKAET MPOTeKaTh, U OCTA&TCs
OJIM30K K HOMHUHAJILHOMY 3HAYE€HHIO, a 3HAYUT, aBTOMATUYECKUN BBIKIIOYATEh Ha

HET0 HEe 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

Pucynoxk 6. Bo3aMo)xHbl€ TPUUUHBI UCKPEHUS B 3JIEKTPOIIPOBOIKE
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B 3a30ope BO3HMKAaeT AYroBOW paspsil, CONPOBOXKIAIOIIUMKCSI HHTCHCUBHBIM
BBIJICJICHUEM TEIJIa, YTO MPUBOIUT K JATbHEUIIIEMY Pa3pyIICHUIO U30JISIUN KaOesl U
€ro BO3TOPaHUIo.

[Tpu GoaBIIIOM TTEPEX0THOM CONIPOTUBIICHUH BO3HUKAET MPOIECC IMKINIECKOTO
oOpa3oBaHUsS W TalleHUS OJJICKTPUUYECKOM Jyrd, IPOUCXOIUT 3HAUYUTEIIBHOE U
JUTATEIIBHOE BBIJICJICHUE TEIUIOBOW SHEPTrur. BO3HUKAIOT AJIUTEIbHBIE U YCTOMYUBBIC
TEIJIOBBIC PEKUMBI PAOOTHI AJICKTPUYECCKUX IICTICH, BCIIEICTBUE YETO IMPOWCXOIHT
pa3pylieHue U30JSIIIUY 1 3allIUTHBIX 000JI0YEK, a TaK)Ke IMOCIIeyIolee BO3TOpaHue.

[lo MexaHW3My BO3HUKHOBEHHUS, PA3JIAYAIOT IOCJIEHOBATEIbHBIN JTYTOBOM

po0oii, mapauieNbHbIi 1yroBoi Mpo0oil U IyroBoi mpoOoil Ha 3eMITIO.

L (nuHuA)
HATIPY3KA

N (He#nTpanb)

PE (3azemneHue)

n
n
0
B
Pucynox 7. Mexannu3m BO3HUKHOBEHHSI IyTOBBIX MPOOOEB

[log mnocnegoBaTeNbHBIM JTYrOBBIM MPOOOEM MOHUMAETCS AIEKTPUYECKUI
npo0Ooil M30IsUMK (MM BO3AYLIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MHPOTEKAET
yepe3 Harpysky nenu, zamuiraemoit Y3JII1. [lociaegoBaTensHbIN 1yroBoi MmpoOoit
BO3ZHHKAET, MIPEXKJIE BCErO, B PE3YNIbTATE NOBPEXKICHUS IPOBOJA UIIU ITOTEPH KOHTAKTA
B IIOCJIEIOBATENBHOCTH C HArpy3koi. B 3TuX ciydasx, BETU4YMHA TOKa MEHBIIE, YEM
pabouunii  TOK, M  aBTOMAaTMYECKHE  BBIKJIIOYATEIM WM  BBIKIIOYATEIH
nudpepeHInanbHOTO TOKa HE CITOCOOHBI ONPEAEIUTh HEUCIPABHOCTh M OTKIIIOUUTD
3aIMIIAEMYIO LETb.

[TapannensHBI AYTroBOM MpoOOH - 3TO MPOOOH, IPU KOTOPOM TOK MPOTEKAET
MEXIy aKTHUBHBIMA TPOBOJHUMKAMH, TNapajulebHO Uenu Harpy3ku. [IpoGoit
COIIPOBOXKAAETCS MOSBICHUEM DJIEKTPUUECKON IYT'H, CIOCOOCTBYIOUIEN 3aMbIKaHUIO

IMPOBOJHHKOB. Bennuuna Toka IIpru MmapaJuiCiIbHOM HpO6OC OonpecACIsICTCA IMOJIHBIM



46

COIIPOTUBIICHUEM LIENMU. B 3aBUCUMOCTH OT TOTO, KAKOM HOMHWHAJIBHBIM TOK WMEET
ABTOMATHYECKUN BBIKIIIOYATENIb, MPOUCXOIUT (WA HE MPOUCXOJUT) OTKIIOUCHHE
uenu. [lpum 3arpyOneHHol ycTaBke TOkKa cpaOaTbiBaHUS aBTOMATHYECKOTO
BBIKJIFOYATENS OTKIIFOUECHHE LIENU TPOUCXOIUT C 3aI€PIKKOM.

JlyroBoii mpo06oii Ha 3eMJTt0 — 3TO TTPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
aKTUBHBIM TIPOBOJHUKOM M 36MJICH B pe3yJIbTaTe 3aMbIKaHus ()a3HOTO MTPOBOIHUKA HA
3EMJIF0 WJIM Ha BJIEMEHT 3JIEKTPUUYECKU CBSI3aHHBIN C 3€MJICH.

YerpoiicTBo 3amuThl 0T AyroBoro npobos (Y3/I1) — HoBBIN Kiacc ammapaTtoB
3alUTHl AJIEKTPUYECKON CETH, MPEIHA3HAYECHHBIM, B OTJIWYHE OT JPYIUX BHUJIOB
AIEKTPUYECKUX 3ALIUT, UCKIFOYUTEIIBHO U NPEAYNPEKIACHNAS U MPEAOTBPALLICHUS
M0KapoB, BOZHUKAIOIIMX HU3-3a IyTOBOTO MPO00s (MCKpEHUS).

HexoTopbiMu pa3paboTuMkaMy 3TUX M3ICIUN MPUMEHSETCS TaKKe TEPMHUH

«YCTPOMCTBO 3aIUTHI OT UcKpeHus» (Y3Uc).
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Pucynoxk 8. [Ipumepsl yCTPOMCTB 3aIUTHI OT AYTOBOTO MPOOOS pa3TMYHBIX
MIPOU3BOAUTENIEN
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V31T HOCUT UCKITFOUUTETHEHO MPOTUBONIOKAPHOE HA3HAYEHUE.

OcHoBHO#l  3amaueit  Y3JII  sBnseTrcs  CBOEBPEMEHHO  PACIO3HATH
BO3HUKHOBEHUE MOKAPOOMACHOTO MCKPEHHS W  OTKJIIOYUTh  3aIIHIIAEMYIO
ANEKTPUYECKYIO LEb.

VY3JII CcKOHCTPpYHMpPOBAHO TakK, 4YTOOBI OMNPENCIUTH IMOSBICHUE JAYTOBOTO
(MCKpOBOro) paspsia W IpepBaTb KOHTYp €HIE Mepel TeM, KaK SHEpPrusi B MeECTe
HEHUCNPABHOCTHU JOCTUTHET 3HAYEHUW, BEAYIIMX K BOSHUKHOBEHHUIO IT0Kapa.

V3II obOecrnieunBaeT aBTOMATUYECKYIO JIUArHOCTUKY KOHTPOJIUPYEMOM
AJIEKTPUYECKOW IENM W MpPU BO3HUKHOBEHUM HCKPEHUS OTKIIOYaeT €€ OT o0Iei
IIATAOUIEH CETH.

Takum oOpazoM, Leslb TPUMEHEHUSI 3TUX YCTPOWCTB — 3TO MPEAYNPEKIACHUE
II0’KapoOB, BO3HUKAIOIIMX B INOMENICHUAX, 3AAHUAX M COOPYKEHUAX MO NPUYHMHE
HEUCIPABHOCTH 3JIEKTPOOOOPYIOBAaHUS, MPOSBISAIOIIEHCS B BUIE AYTOBOro mpodos
(MCKpeHHus).

bonpmmacTBO  V3/II  MCHONB3yIOT CXOKHME TPUHIMIBI  OOHAPYKEHUS
II0’KapOOIIaCHOTO HMCKPEHUS B CETU. YCTPOMCTBO AHAIM3UPYET COBOKYITHOCTH
[IapaMeTpOB TOKAa M HAIPSDHKECHHSI CETH, XAPAKTEPHBIX I WCKPEHUS: BEIUYHUHY,
dbopMy, OJSAPHOCTH, MPOIOJKUTEIIBHOCTh M TEMIT CJIEJOBAHUSI CKAUKOB. JTH CKaYKU
U narT uHpopMaini, oopadaTeiBaeMyr0 MOAYJIEM OOpaOOTKH CUTHAJIOB B COCTaBe
VY3 AI1. BennunHa noay4eHHOr0 CUTHAJIa CPABHUBAETCS € 33/IaHHBIM 3HAUEHUEM U TIPU
KOKIOM TMPEBBIIIEHUH JTOr0 3HAYEHUS IMOJNAETCA HWMIIYJIbC PETUCTPUPYEMBIN
HakonuTeneM. [Ipn DOCTHKEHMM B HAKOMMUTENE YCTAHOBIEHHOIO YUCJA WUMITYJIbCOB
3aJaHHOTO YPOBHS MOAPAN (OPMHUPYETCS CUTHA, OTKIIOYAIOMIMHA 3alUIIaeMyIO
JIMHUIO.

Baxnoit xapaktepuctukor Y3JII, sBasieTcs mMOMEX03allMIIEHHOCTh, T.€.
OTCYTCTBUE HEXeNaTelbHbIX (JIOKHBIX) cpabaThlBaHU MNpU  BKIOYEHUH B
3alMIIAEMYIO LEMb Pa3IUYHbIX JJIEKTPOPUOOPOB, HAPUMED, MbLIECOCa, ICTOYHUKA
NUTAaHUSI C OJJIEKTPOHHOM KOMMYTAallMEW, JABUTaTesis KOHIAEHCATOPHOIO IIyCKa,
AIIEKTPOHHBIX PETYJISATOPOB (TUPUCTOPHOIO THUIIA) CHUJIBI CBETA, (hIIyOPECLEHTHBIX U
TaJIOTCHOBBIX JIAMII, & TaK)K€ «HOPMAJIbHO HMCKPSIIMX» PYYHBIX DJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JIBUTATEIISIMU KOJUIEKTOPHOTO THIIA UCKPEHUE B KOTOPBIX SIBIISETCA
JOIyCTUMBIM, HAIIPUMEP APEIib.

CTOUT OTMETUTh, YTO OTAEJIBHBIE AJIEKTPUUYECKUE YCTPOMCTBA CAMH MOTYT

TCHCPHUPOBATH BBICOKOYACTOTHBIC W CPCAHCYACTOTHBIC IIOMCXH, KOTOPBIC 6YILYT
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pacno3HaBatbcst Y3JIII kak MCTOYHMK UCKpeHus. Hampumep, TUPUCTOpHBIE
perynsaTopbl ¢ (a3oBBIM yIpaBiICHHEM 0€3 TOMEXOIMOMABISIONINX (UILTPOB;
pa3IM4YHbIE YCTPOWCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE MTOMEXHU MOBBIINIEHHOTO
YPOBHSI, CYIIECTBEHHO MPEBBIIIAIOIIME HOPMBI Ha moMexoamuccuro. [lpu Hanmnuuun
MEePEUUCIICHHBIX YCTPONUCTB, IPUXOAUTCS JINOO OTKA3bIBaThCS OT puMeHenus Y 311,
YBEJIMYMBAsl PUCKU BO3TOpPaHUN OT HCKpeHus, nubo oTkimrouats Y3/II Ha Bpems
UCIIOJIb30BAaHUSI YCTPOMCTB, SBIIIOIIMXCA T'€HEPATOpaMU BBICOKOYACTOTHBIX M
CPEIHEYACTOTHBIX MTOMEX.

OcHoBHbIMM XapakTepuctukamu Y311 sBisroTcs:

- HOMMHAJBHBIA TOK - MaKCHUMaJIbHbIM TOK mpu kortopoMm Y3JIII cnocoOHo
JUTUTEIBHO paboTaTh, HE TEPSIS CBOIO Pa0OTOCTIOCOOHOCTh. B OCHOBHOM BBIIMTYCKAIOTCS
B IISITH MOAU(UKAIIMAX, B 3aBUCUMOCTH OT HOMHUHAJIBLHOTO ToKa: 16, 25, 32, 40, 63A;

- HOMUHAJBHOE HANpsIKEHHE — HaIpsDKEHUE ceTu npu koropom Y3II
CHOCOOHO IIUTENBHO paboTaTh, HE TEPSISI CBOIO PabOTOCIIOCOOHOCTS;

- YCIIOBHBIM TOK KOPOTKOT'O 3aMBIKaHHUS - TOK KOTOPBII KPATKOBPEMEHHO MOXKET
BbiepkaTh Y31 10 MOMeHTa mmoka He cpaboTaeT aBTOMATUUYECKUIN BBIKIIOYATENb,

YCTaHOBHGHHBIﬁ AJI1 3alIUTBI OCTIKM OT KOPOTKOI'O 3aMbIKAHHUS.
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1 — uzroToBUTENH; 2 — MOJIETH; 3 — HOMUHAIBHOE HAMPsDKEHHUE; 4 — 4acTOTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCIIOBHBIM TOK KOPOTKOTO 3aMBIKaHUS; 7 — CXeMa MOJAKIIOYEHHU; 8 — CXeMa WHINKALIMU

COCTOSIHUS TIpudOpa

Pucynok 9. [Ipumep mapkupoBku Y3111
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Br16op Y3/IIT mpon3BoauTCs TIO CIAEAYIOMIUM KPUTEPHSIM:

- 10 HOMUHAJIbHOMY HanpsbkeHuto. HomunansHoe Hanpsbxenue Y3111 noimkHO
OBITH OOJIBIIIE JIMOO PABHO HOMUHAIBHOMY HAIPSKEHUIO 3aIIMIIAEMOMN UM 1IeTH;

- 0 HOMHHaNIbHOMY TOKy. Y3/II He 3ammmiaer 3JIEKTPUYECKYIO CETh OT
Neperpy3kKu U TOKOB KOPOTKOro 3aMbikanus. [loatomy nepen Y311 nomkeH cToSITh
aBTOMATUYECKUIN BBIKJIIOYATENh WM JAPYroll ammaparT ¢ (yHKUHMEH 3alluThl OT
CBEPXTOKA 10 TOKY KOTOPOTO HEOOXOIMMO BhIOMpaTh HOMUHAIBHBIN TOK Y311, [Ipn
3TOM HOMHHaJIBbHBIA TOK Y3/III moimkeH ObITh OOJbINE OO paBEeH HOMUHAIHLHOMY
TOKY YCTaHOBJIGHHOT'O /10 HEro ammapara 3alluThl (aBTOMAaTHYECKOI'O BBIKIIIOUATEIIs
WIH JPYToro anmnapara ¢ (pyHKIHMEH 3alUThl OT CBEPXTOKA).

Taxxxe nipu Be1oope Y311 ciienyer oOparuth BHUMaHUE Ha HATMYUE (DYHKIIMH
IPOBEPKH pabOTOCIOCOOHOCTH yCTpoicTBa. HekoTopble MPOU3BOIUTENHN OCHAILIAIOT
V34l kHOMKOM MTPOBEPKHU, OTIIEIbHBIE IPOU3BOAUTEIN B KOMIUIEKTE C YCTPOMCTBOM
IIOCTaBJAIOT CPEIACTBO KOHTPOJsA B BHUAC ABTOHOMHOW BWIKH, IIO3BOJIAIOLICH
UMUTHPOBATh MCKPOBBIE pa3psiibl, U TaKUM OOpa30M OCYIIECTBISATh KOHTPOJIb
(GYHKUIMOHUPOBAHUS M3JEIUS U ONPEICICHUE 30HbI €ro JEHUCTBHS, YTO SIBISETCS

HCCOMHCHHBIM ITPEUMYIICCTBOM TAKHUX allllapaTOB.

Pucynox 10.ITpumep VY3 /II1 B koMILIEKTE CO CPEICTBOM KOHTPOJISI 30HBI
GyHKIIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSAX NMUTAHUS CHCTEM IPOTHUBOIIOKAPHOMN
3alIUTBl U B DJIEKTPOYCTAHOBKAX MEIMIMHCKOIO HAa3HAYCHUSA, MOAJECPKUBAIOLINX

KU3HCACATCIIbHOCTD 6OJ'IBHI)IX, HC OOITYyCKacTCA.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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V31 sBngercs eme OgHUM BUAOM 3aIIUTHI 3JEKTpUUEecKuX Lerneid. OHO He
3aMeHsAeT CcOo0OW Jpyrue ammaparbl 3alldThl U HE OTMEHSET HEOOXOIUMOCTH
MIPUMEHEHUS B AJEKTPUUYECKUX LIETSAX aBTOMATUYECKUX BBIKIIOYATEIICH U YCTPOUCTB
3aIUTHOTO OTKIIOYEHUS AU(depeHInaIbHOro ToKa.

VY3AII pexoMeHnyeTcs YCTaHABIMBATH B OTHAEIBHBIX TPYIIIOBBIX JIMHUSAX
MUTaHUs OCBEIIECHUS U IITENCEIbHBIX PO3ETOK MOCIE IPYTUX annapaToB 3amuTsl (AB,
YAT).

VYcranoBka Y3 /11 3anpemaeTcs B IMHUSIX CUCTEM MTPOTUBOIIOKAPHOU 3aIUTHI,
a TaKXe DJIEKTPOIPUEMHUKOB, OTKIIFOYEHUE KOTOPBIX MOKET IIPUBECTU K OIIACHBIM
IIOCJIEACTBUAM: CO3JAHHUI0 HENOCPEACTBEHHOW yIpo3bl Ul JKU3HM JIIOJCH,

BO3HUKHOBCHHIO B3PBIBOB, ITOKAapPOB U T.J.

YcrpoiicTBa 3alUTHI OT nepeHanpsixeHus cetu (Y3II)

ITepenaapl HAMPSKEHUS B DJICKTPUUECKON CETH SIBJIAIOTCS OJHOM M3 OCHOBHBIX
INPUYUH BBIXOJIAa M3 CTPOS DJIEKTPUUECKUX NPHOOPOB, B OTHCIBHBIX CIIydasx
NPUBOJAIIMX K Moxapy. OCOOEHHO OCTPO BOIMPOC 3aLIUTHI JIEKTPONPHUOOPOB OT
MepernajgoB HANpPSHKEHUST CTOMT B JKWIBIX MHOTOKBAPTUPHBIX JIOMax CTapoi
MOCTPOMKH, a TaK K€ YACTHBIX >KHJIBIX JOMax IMOJKIIOUYEHHBIX K CTapbIM JIMHUSM
AJIeKTpornepeaay.

YCTpOMCTBO 3aluThl OT MNEPEHANPSHKEHUS WM pejie HampsbKEHUs — 93TO
ammapar  3alllMuThl, OCYIIECTBISIOMIMI  HENPEPBIBHBI  KOHTPOJIb  BEJIUYHUHBI
HaIpPsHKEHUS TUTAOIIECH CETH C 1IEbI0 00SCIIeUeHUs OTKIIOUEHHUS HAaTPY3KH B ClTydae

BbIXOJd 3HAUYCHU HAIIPSIKCHUA 3a YCTAHOBJICHHBIC IIPUICIIBI.

Pucynok 11. [Ipumepsl yCTpONCTB 3alIUMThI OT EPEHANPSHKEHUST Pa3IMYHBIX
MIPOU3BOJUTENECHN
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Haznauenne Y311 3akimtouaercs B 3auTe 3JIEKTPOOOOPYAOBAHUS OT TIEPEIIaIoB
HANPSDKEHUSI CETH KOTOPbIE MOTYT BO3HHUKHYTH B CIIEJICTBHE Pa3IUYHBIX (HaKTOPOB
TaKUX Kak 0OpbIB HYJIS, IepeKoc ¢a3 u T.1.

Kax npasuio, Y3II cocTouT U3 IBYX OCHOBHBIX OJIOKOB: M3MEPUTEIHLHOTO U
WCIIOJTHUTEIBHOTO.

[Ipn momaue wHa Y/II HampspkeHUsS WM3MEPUTENbHBIN OJOK OMpenessieT ero
BenMUMHY. Eciu M3MepeHHoe 3HaueHue HanpsDKEHHUS AJIEKTPOCETH HE BBIXOJUT 3a
YCTAaHOBJICHHBI B HACTPOWKaxX JMANa30H 3HAYEHUW HM3MEPUTENbHbIA OJIOK MOJaeT
CUTHAJI Ha WCIIOJHUTENIbHBINA OJIOK (pesie) KOTOPBIA 3aMBIKAET CUJIOBOM KOHTAKT,
BKJIIOYAs TEM CaMbIM Harpy3Ky B CETb.

Takum o0pazom, Y/III ocymiecTBiasieT HENPEPbIBHBIA KOHTPOIb HANPSKEHUS
ANEKTpOCeTU. B ciydae CHWKEHUS HANpPSHKEHUS HUXKE YCTAHOBJIIEHHOIO MOPOTra WM
MOBBIIICHUS BBIIIE YCTAHOBJIEHHOTO B HACTPOMKaX IMOpora M3MEpPUTENbHBIA OJIOK
MTHOBEHHO TIOJIa€T CHUTHAJI Ha UCHOJHUTEIBHBI MeXaHu3M (pese) KOTOPbId
OTKJIFOYAET JJIEKTPOYCTAaHOBKY OT ceTh. llociie BOCCTAaHOBIIEHHS 3HAauY€HUs
HalpsDKeHUsT 10 JIONyCTUMOIO  3HAYEHMs, H3MEPUTENIbHBIA  OJIOK  4Yepes
YCTAaHOBJIICHHYIO B HAaCTpPOMKAaX BBIACPKKY BpPEMEHHM TMOAAET CHUTHajl Ha
WCIIOJTHUTEIIbHBI MEXaHU3M, KOTOPBII BHOBb BKIIFOUAET HArpy3Ky.

Cy1iecTBYIOT CIIEIYIOIME TUIIBI PEJIE HANPSYKEHU:

-T10 TUTTY JIEKTPOCETH: O JHO(a3HbIE U Tpex(ha3HbIe;

-110 cnoco0y YCTaHOBKHM: CTallMOHApHbIE U nepeHocHble. [Ipu ycranoske Y311
BO BBOJHOM D3JIEKTPOLIMUTKE OOECHEYMBAETCS 3alllMTa BCEU JIJIEKTPOCETH M BCEX
AIEKTPONPUOOPOB, MOAKIIOYCHHBIX K Hel. [lepenocupie Y3II mpumeHstoTes, Koraa
€ro YCTaHOBKA B IIIUTKE 3aTPyAHEHA UJIH HEOOX0IUMO 00€CTICUUTh 0COOBbIC HACTPONKH
M0 HAIPSDKEHUIO CETH JIJIs1 KOHKPETHOTO 3JIEKTPOOOOPYI0BAHMSL.

B Hacrosiiee Bpemsi CyIIECTBYIOT YCTPOMCTBA 3alIUThI OT MEPEHAIPSAKEHUS C
KOMOMHUPOBAaHHOM 3alIUTON, TaK HAa3bIBAEMbI€ BOJIbT-aMIIEPHBIE peJie, KOTOphIE
KOHTPOJMPYIOT KPOME HAIpPSIKEHUS CETH, €Ille U TOK B CETH, 3alUIIAs TEM CAMbIM
CeTh, KaK OT NEPEnajoB HAMNPSHKEHUS, TAK U OT MEPETrpy3KH, T.€. JTOMOITHUTEIHHO
BBITIOJTHSET (DYHKITIO OTPAHUIUTEIISI MOIITHOCTH.

Heobxoaumo 3HaTh, 4TO BOJIBT-AMIIEPHOE pejie HE 00eCeunBaeT 3aluTy CETH
OT KOpPOTKOTO 3aMbIKaHUSI W HE MOXET 3aMEHHUTh CO00il aBTOMATHYECKUM

BBIKJIIOYATCIIb.
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Baxwnoit xapakrepuctukoit Y311 siBnsieTcsi HOMMHATIBHBIN TOK.

HomuHanpHBI TOK — 3TO TOK, KOTOphid Y3II crocoOHO mpormyckaTth uepes
ce0s1 B TeUCHHE JIIMTEIHLHOTO BPEMEHU COXPAHSIs IPU 3TOM CBOIO pabOTOCTIOCOOHOCTb.
CranpapTHeIMH, HanOoOJiee PAaCPOCTPAHEHHBIMU 3HAYEHHUSIMU HOMHUHAJIBLHOTO TOKA
V3II apasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanshseiii Tok Y3II onpenensercs mo cyMmMapHOMY TOKY Harpy3Kud WJIH
MOIIIHOCTH BCEX JIEKTPONPUOOPOB, MOJKIIOYAEMBIX B 3aLIUIIAEMYIO CETh.

[TonmyynB paccunTaHHOoe 3HA4YeHHE TOKa, BblOMpaem Y3II ¢ Onwxkalmmm
OOJIBIIINM CTaHAAPTHBIM 3HAYEHUEM HOMHHAJIBHOTO TOKA.

Heobxoaumo yuuthiBath, uto Y3II He 3ammuiiaeT 3Je€KTPOCETh OT TOKOB
neperpy3ku U TOKA KOPOTKOTO 3aMblKaHUs, ModToMy camo Y3II nomkHO OBITh
3alIMIICHO OT HHUX YCTAHOBJIECHHBIM IOCJIENOBATEIIBHO C HHUM aBTOMATHYECKUM
BbIKITtoUareseM. [loatomy HomuHanbHBINA TOK Y3I1 HE0OX0IUMO MPUHUMATH UCXOS
Y3 HOMUHQJIBHOTO TOKa aBTOMAaTUYECKOI'O BBIKItOYaTessd. [Ipy 3TOM HOMHUHAJIbHBIN
ToK ¥Y3II nomxeH ObITH OO0JIbIIIE UM PAaBEH HOMUHAIBHOMY TOKY YCTaHOBIIEHHOTO JI0
HEr0 aBTOMAaTUYECKOTO BBIKJIFOYATENS.

VY 3II MOryT UIMETh HECKOJIBKO HACTPOEK:

- ycraHoBka mopora cpaOateiBanusi Y3Il 1mo MakcuMaabHOMY 3HAYEHHUIO
HanpspkeHus: (Umax) - ycTaHaBIMBAaeT MAaKCUMAJbHO JIOMyCTUMOE 3HAYCHUE
HaNpsDKEHUST DJIEKTPOCETH, IMIPEBBIIMIEHUE KOTOPOrO IMPUBEAET K OTKIFOYEHUIO
Harpy3Ku;

- ycTaHOBKa mopora cpabOateiBanus Y3II 1mo MUHUMaIbHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBiIMBaeT MHUHUMAIBHO JIOMYCTUMOE 3HAYCHUE
HANpsDKEHUST JJIEKTPOCETH, CHIKCHUE HANPSOKEHHUS HUKE JIAHHOIO 3HAYCHUS
MPUBEAET K OTKIIFOUEHUIO HATPY3KHU;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKIIIOUEHUS — BpeMs, dyepe3 kortopoe Y3II,
MOCJIC OTKJIFOUYCHUSI HArPY3KH, MOBTOPHO €€ BKIFOUMUT MPU BOCCTAHOBJICHUH 3HAUYCHUS
HalNpsDKEHHWST CETH B YCTAHOBJIICHHBIX IIpefeniax. Bpems 3aiepKKu BKIIOUYEHUS

AIIEKTPOIIPUOOPOB BHIOMPAETCSI B COOTBETCTBUU C PYKOBOJICTBOM IO SKCILTyaTaIUH.
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e Y ¥ Sampnu

MAKCHMAJIBHOI'O HAIIPpAXKEeHHA.

BKJIIOYeHHUA T— — TIOMKTIOIe HUA
, 2208 . maTarms peste.
HATPYSKH.
T G A A
Brixsouarens xorTpOIA - 7 KBT g!gcl, N

Tpexpaspagasmt
Brixmouarens xorTpOIA HHIHKATOP.

MHHHAMAJIEHOTO HATIpAXKEeHHA.

Texn(c) Umin(B) Umax(8)

Perynarop sagepxrna
BpeMeHH aBTOMATHYIECKOro 6
BHKJIIOYeHHA IIOC/Ie aBaApHH.

Perymrrop MAaKCHMAaJIBHOIO
HaOpAXKeHHUA OTKIII0YeHHAA.

Pery.nﬂ'rop MHHHMAaJIBHOI'O
HanpAXeHHA OTKIYeHHA.

Krneyyzr noaxmodenus
HarpyskKH

Pucynok 12. [Ipumep MapKHUpOBKH yCTPOMCTBA 3aIIUTHI OT MEPEHANPSHKEHUS (perie
HaIpsHKEHUS )

KonuyecTBO 1 crmocoObl HACTPOMKK MOTYT OBITH Pa3JIMYHBI ISl PA3HBIX TUIOB
V3II. O6wuno, nHactpoiika VY3II ocymiecTBiaseTcss ¢ TOMOIIBIO TTOBOPOTHBIX
PEryJIupOBOYHBIX PYyYEK.

CpaBHEHME almapaToB 3alIHUTHl 3JEKTPUYECKONM CETH MO OTKIHYAarLIel
CIOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOXKHOCTSX OTKJIIOUEHUS Pa3IUYHBIX
anmapaTtoB 3alllMThl JJIEKTPUYECKUX Lieneid. B HacTosiiee Bpems, €cTb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3AILUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAOIIUX B
ce0e HECKOJIbKO 3alUTHBIX (PYHKUUH. 31€Ch MBI PAaCCMOTPUM HE KOMOMHHPOBAHHbBIE
anmapaThl 3alUThI, BBIMOIHSIIOIINE TOJBKO OJHY (QYHKIIHIO.

[IpyuriHaMu 1MOXKApOB OT 3JEKTPOYCTAHOBOK MOTYT SIBIIATHCS: KOPOTKOE
3aMblKaHWe, Teperpy3ka, TOKH yT€UKH, JAYroBble MpoOdou  (MCKpEHHE),
nepeHanpsHKeHue.

JUIsL  3alIWATBl 3JEKTPUYECKUX CETEl, B HACTOSLIEE BpEMs, SBISIOTCS
obs3atenbHBIME K nipuMeHeHnio AB u Y/IT. Dt anmapaTsl 3apeKOMEH10BaJIA ceOs
KaKk HaJeKHble M J(PQEKTUBHbIE CPEICTBA IPENOTBPALLEHUS I0KApOB OT

SJICKTPOYCTAaHOBOK.



54

AB 3ammmaer 3JIEKTPUYECKYK) CE€Th OT TOKOB KOPOTKOTO 3aMbIKAHUS U
IIEPErpy30K AEKTPUUECKOUN CETH.

VAT 3ammimaer 3JE€KTPUYECKYX0 CEeTh OT II0)KAPOB B pe3yJbTaTe
BO3HMKHOBEHUS TOKOB YTEUKH.

Crnenyer OTMETUTH, YTO B HACTOSIIEE BPEMsI 3alUTy OT MHOTMX HETaTUBHBIX
(GakTOpoB, BBI3BIBAIONINX BO3TOpPaHME B JJICKTPUYECKUX CETSAX, BMECTE C
npuMenenneM AB u Y/T, oryacTy pemaroT OpraHu3alMOHHBIMA MEPONPUATUSIMU,
IIPOU3BOAMMBIMH Ha 3TANe NPOESKTUPOBAHUS JJIEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U [IpH SKCIUTyaTaluu. Vcrnonb3yroTest Takue Mephl, Kak 3a3eMIICHUE, YKIaIKa Kabes
B KOpo0a, YBEIMYEHHE PpACCTOSIHMS MEXAy IPOBOJHUKAMH, [PUMEHEHHE
CHEIUATbHBIX COCAUHUTENBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK W Ap.) u T.a. Jus
3aIIUTBI OT MEPETPY30K MPOU3BOIAT NMPABUIIBHBIM PACUET IJIEKTPUUECKUX CETEU U
Harpy3KH.

Opnnaxo AB u Y/IT n3HauanbHO He ObUIM IpeIHA3HAYEHBI U1 pacliO3HABaHUs
VCKPEHUSA U OTKIIIOYEHHUs LIENHU B CiIy4ae ero nossieHus. VIckpenue He pacrno3HaeTcs
AB nmu YT, nOCKONBKY IPU UCKPEHUH HE MPOUCXOAUT HU YBEINYEHHUE CPEIHETO
3HAQ4YEHUS TOKA B IIENU, HU €r0 yTeuKa Ha 3€MJIIO.

IIpr mnocienoBaTeIbHOM HMCKPEHUM IIOJIHOE  COIPOTHUBIIEHUE — ILIIOXOTO
KOHTAKTa» YMEHBIIAET TOK HArpy3KU U JEPXKUT ITOT TOK HUYKE IIOPOra OTKIIOYEHHUS
AB. CoOTBETCTBEHHO, 3TH CPEJACTBA 3AIIUTHI OT HETaTHUBHOI'O JEWCTBHSI BBICOKOIO
3HauUEHUsA TOKa He cpalatrbiBaloT. llpu mapamnenbHOM UCKpeHuu Mexnay (azoil u
HEWUTPAJbHBIM TIPOBOJOM TOK OrpPaHWYEH TMOJHBIM CONPOTHUBICHUEM LENU U
cpabateiBanue AB u YT 3aBUCHUT OT CTETIEHH UCKPEHUS, OJTHAKO B MOJHON Mepe He
rapaHTHPYETCS.

COOTBETCTBEHHO, PEIICHHE 33/1a4d PACIO3HABAHUSA MCKPEHHUS U 0OecreueHus
3aIlUTHI OT MOKAPOB, BEI3BAHHBIX UCKPEHUEM, JTOJKHO 00€CIIEYNBATHCS HOBBIM THUIIOM
YCTPOMCTB, (YHKIMOHATBHO U TEXHUYECKH OPUEHTHPOBAHHBIMU Ha TaKylO 3a/auy.
Takum yctporictBoM sBisiercst Y 3/I1.

VY3AII 3amumaer 3JeKTPUYECKYI0 CETh OT IOXKApPOOIMACHOTO MPOSBICHUS
JyTOBOTO TIPOOOST (MCKPEHMS).

Eme oanum (QakTtopoMmM, KOTOpBIA MOMKET TMPUBECTH K TOXapy OT
AJIEKTPOYCTAHOBOK, SIBJISIFOTCSL KOJEOaHUs HANpSKEHUs DIIEKTPUYECKOW CETH.
[IprueM, OrMacHOCTb MOXKET HECTH KaK MOBBILIEHHOE HAIIPSKEHUE, TaK U IIOHUKCHUE

HaIpsKEHUS.
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AB, YT, Y3II He 3amumiaroT dIeKTPHIECKYIO CETh OT OTIACHBIX KOJIeOaHUI

HaIpsDKEHUS CeTH. DTy 3a4a4dy BeinoaHser Y311

V3I1 3amumaeT 3JIeKTPUYECKyl0 CeTh OT KoJieOaHUM HaIpsKEHUs, KOTOpPbIE

MOTYT IPHUBECTH K BBIXOJY U3 CTPOS JIEKTPOIPUOOPOB U UX BO3TOPAHUIO.

(I)yHKl_lI/IOHaJILHbIe BO3MOKHOCTH amnmapatoB 3alllUThI 3JIEKTPUYCCKHUX

CeTeN.

Ta0mura 6

CDyHKHI/IOHaJ'IBHBIG BO3MOKHOCTH aIlIIapaTOB 3allIUThI JICKTPHICCKUX ceren

Anmnapar 3ammThbl

YcrpoiicTBo

P——— . YerpoiictBo
ABapuiiHblii . | YerpoiicTBO 3aIMTHI | 3aIMUATHI OT p
p— ABTOMATHYECKUH 3alMTHI OT
p Au(pPpepeHnaILHOr0 AYroBoro
BbIKJII0YATEIb (AB) nepeHanpsiKeHust
Toka (YT) npodost v3I0)
(Y3410)
He
Kopotkoe OobecnneunBaer He o6ecneunBaet He oGecneunBaer
3aMbIKaHUe 3aIIUT 3aIuT obecreumpacr 3aIUT
y Y 3aIUTY Y
He
Oo0ecneunBaer He oGecneunBaer He oGecneunBaer
[Teperpyska I — obecrnieunBaeT SanmT
y Y 3aLUTY y
He
He obecnieunBaet OobecneunBaer He o6ecnieunBaet
VYTeuka Toka SanHT S obecrieunBaeT samT
Y y 3aTUTY y
[yrosoit
po0oi He oGecnieunBaer He oGecneunBaer ObecneunBae | He obecneunBaer
MOCIIEI0BATEIbH 3aIUTy 3aIUTy T 3alIUTY 3aIUTy
BIN
He B nonnoM mepe
obecrieunBaeT
OBOM 3aIIuUTYy.
Hyr . Y He oGecneunBaer Oo6ecneunBae | He oOecneunBaer
npoboit Moxet cpaboTaTb
. 3aIUTy T 3aLIUTY 3aIIUTy
napajjiCJIbHbIN CJIMIIKOM ITIO3IHO
(pu orpaHUYEHHOM
toke K3)
He B nonnoi mepe N
He B nonno1 Mepe
obecrieunBaeT
[yrosoit 3amury. Moxer obecnetnsaet
yroBol ' 3aIUTY. ObecneunBae | He obecneunBaer
npoOoit cpaboTaTh CIUIIKOM
Mosxet He cpaboTaTth T 3a1IUTY 3aIIUATY
Ha 3eMITI0 no37HO (TIpu
(TIpu UMITYITHCHOM
OIrpaHUYC€HHOM TOKE
XapakTepe UCKPEHHUS)
K3)
He
[Tepenassr He oGecmieunBaer He oOecrieunBaer Oo0ecnieuuBaet
obecrnieunBaeT
HaINPsHKCHUS 3aIIUATY 3aLIUTY 3aI0HUTYy

3aIIUTY




56

N3 tabnumer 6 BUAHO, 9TO HU OJWH W3 amNlapaToB 3allAThl HE 3aIlHUINacT
AJIEKTPUYECKYIO CETh OT BCEX BO3MOXKHBIX aBapUIHBIX PekUMOB. {51 oOecrieueHus
MaKCHMAJIbHOM 3alllUThl DJIGKTPUYECKOM CETH IIeJIECOOO0pPa3HO HCIOJIb30BaTh
ammapaTrbl  3aluThl, paboTarplMe Ha OOHAapyKEHHE pa3HbIX IPU3HAKOB
HEUCTIPABHOCTH JICKTPUUCCKON CETH.

[Tpumenenne Y311 u VY3II He oTMeHsIeT HEOOXOAMMOCTH MCTIONB30BaHus AB
u Y/T.

Takum 00pa3om, €ciM pacCMOTPETh BapHaHT HCIMOJb30BAaHUS BCEX BUJIOB
3aIIUTHI AICKTPUUECKON CETHU OTACIIPHBIMH YCTPOMUCTBAMH (BBITTOIHSIOIIMMHU TOJBKO
0JIHY (PYHKIIHIO), TO HEOOXOIUMO YCTAaHOBUTH YETHIPE pa3HBIX allliapara 3amuTel: AB,
VIT, Y3411, Y3II.

B HacTosimiee Bpemsi paciipocTpaHeHbl KOMOMHUPOBAHHBIE almapaThl 3alUThI,
KOTOpbIe OOBEIUHSAIOT B OJHOM KOPIYCE€ HECKOJbKO ycTpocTB. Hampumep,
nuddepeHanbHple aBTOMAThl, KOTOPbIe OOBEAUHSAIOT (PYHKIIMM aBTOMATHYECKOTO
BBIKJIFOUATENS M YCTPOMCTBA 3amuThl 1uddepeHaisHoro Toka. KomouHupoBaHHbIE
YCTPOMCTBA MO3BOJISIIOT ONTUMHU3UPOBATh U YIPOCTUTHh MPOCKTUPOBAHUE U MOHTAX

QJICKTPUICCKHX HNIUTKOB.

TepmouHaANKATOPBI

Opnoit w3  Hauboliee  pacmpOCTPaHEHHBIX  MPUYMH  TIOXKAPOB  OT
DIEKTPOYCTAHOBOK SIBJISIETCSI TIEPErPEB  KOHTAKTHBIX COCOUHEHMM W JIPYTUX
aneMeHTOB. IlokapoomacHble peXUMbl BO3HUKAIOT  BCIEACTBUE  OOJBIIOrO
[IEPEXOHOI0 CONPOTUBIICHUS, & TAKXKE IIEPETPY3OK.

TepMOMHIUKATOPHBIE MaTepuaibl NPEAHA3HAYEHBI I BU3YAJIBHOTO WIIH
¢dororpauyeckoro KOHTPOJISI U H3MEpPEHUs TeMIlepaTypbl, T.€. pPe3yJbTaThl
VM3MEPEHUN MOXKHO IPEICTAaBUTh B BU3yAIU3UPOBAHHOM BUJIE.

IIpy poCTMXKEHUM MAaKCUMAJIBHOM TeMIepaTypbl TEPMOUHIAUKATOPHBIN
MaTepuaj pacIuIaBIsIeTCsl 1 HEOOPAaTUMO MEHSIET CBOM LIBET.

TepMonHAMKATOPHI MOXHO HCIOJNB30BaTh KaK JIOKa3aTelIbCTBO (hakTa
JOCTHIKEHHsI OINPEIEICHHOM MAKCHUMaJIbHOM TeMIIEpaTypsl, T.K. Pe3yJbTaTbl
U3MEPEHHUSI SIBISIOTCA HEOOPAaTUMBIMHU.

Merton u3MepeHHs TEMIIepaTypel ¢ I[IOMOLIBIO  TEPMOUHIMKATOPHBIX

MAaTCpUaJIOB OTIINYACTCA HpOCTOTOfI, 9KOHOMMHNYHOCTBIO, Majou TPYAOCMKOCTHIO,
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BO3MOKHOCTBIO OIIEPATUBHOTO TIOJYYCHHSI JOCTATOYHO TIOJHON HMH(POpMAIHH O
TEIUIOBOM PEXKUME SJIEMEHTOB JIEKTPOOOOPYI0OBAHHUS.

TepMOMHIUKATOPBI MMEIOT HECKOJIBKO WCIOJHEHUN: TEPMOWHINKATOPHBIE
HAKJIEKA U TEPMOUHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh 1IBETOBOrO mepexojaa OO0eCreyrBaeT JETrKoe paclo3HaBaHHE
ABAPUIHOIO MEPETPEBA.

TepMOUHIUKATOPHI COXPAHSIOT CBOM IIBET U MAPKUPOBKY Ha MPOTSIKEHUU BCETO
CpOKa CITy>KOBbI.

TepMouHIUKATOpHBIE HAKJIEHKM TPEJICTaBIAIOT COOOW MOJJIOKKY Ha
CaMOKJICSIIIICIICSI OCHOBE C HAHECEHHBIM TEPMOUHJIMKATOPHBIM IOKPBITUEM.
Marepuanom moJiJI0KKHA MOTYT ObITh OyMara, (posibra UM rnojauMepHas riaeHka. s
NpEJOXPAHECHUS] TEPMOMHMKATOPHOTO TOKPBHITHUS OT BHENIHUX BO3ACHCTBUIA
MOBEPXHOCTh U3/IENIHSI MOKPBIBAIOT 3aIUTHOMN MJIEHKOM.

[Ipu nocTuxeHUM 3aJaHHOW TeMIlepaTypbl MHAUKATOP HEOOpPaTUMO MEHSET
CBOM LIBET.

TepMouHIUKATOPHBIE HAKIEHKH MOTYT OBITh Pa3JIMYHOTO pa3Mepa u GopMmbl, B
3aBUCUMOCTH OT 3aJa4yd MMETh pPa3HbId MOpOr cpabaThbIBaHMs, UMETh HECKOJIBKO
TEPMOUYYBCTBUTEILHBIX METOK C Pa3HbIM MPEJIETIOM cpabaThIBaHUSI.

TepMouHIUKATOPHBIC HAKICHKH MOTYT OBITh OJTHOTIO3UIITMOHHBIMHU, T.€. UMEIOT
OJIHY WHIWKAIIMOHHYI0 METKY W MHOTOIO3UIMOHHBIMA — HMMEIOIINE HECKOJIBKO

HMHIWKAONOHHBIX METOK, HACTPOCHHBIX HAa PA3HBLIC TEMIICPATYPLI.

00® <« 000
838

838

nocne

Pucynok 13. [IpuMepbl TEpMOMHANKATOPHBIX HAKJIEEK Pa3IUIHBIX
MIPOU3BOAUTENIEN
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[IpumeHeHne OTHONMO3UIMOHHBIX TEPMOMHIMKATOPHBIX HAKIIEEK IO3BOJIAET
KOHTPOJUPOBATh MAKCUMAJILHYIO TEMITEPATypPy Ha dJIEMEHTE AJICKTPOOOOPYT0OBAHUS.

[IpyumMeHeHne MHOTOMO3UIIMOHHBIX TEPMOMHJIMKATOPHBIX HAKJIEEK IMO3BOJISAECT
ONPEACATh TeMrneparypy nJIEMEHTA AIEKTPOOOOPYT0BAHUS KaK
cpeaHeapupMEeTHIECKOe MEXKy MOcaeTHe METKOM, U3MEHMBIIIEH I[BET, U TIEPBON —
HE U3MCHHUBIIICH.

TepMOUHAMKATOPHBIE KPACKH, B OTJIMYME OT TEPMOHMHAMKATOPHBIX HAKJIEEK,
MOXXHO HAHECTH Ha TIOBEPXHOCTH WM JJIEMEHTHI  DJIEKTPOOOOPYI0BaHMS,
HEJOCTYITHBIE JUUISI YCTAaHOBKH TEPMOUHIMKATOPHBIX HAKJIEEK, HAIpUMep, NpHU
CJIIO’)KHOM KOH(UTYpalMK WJIM OTPAaHUYCHHOM IPOCTPAHCTBE BHYTPH AJICKTPUUSCKHUX
UTKOB. Kpacky MOKHO HAaHECTH Ha MOBEPXHOCTh KOHTPOJIUPYEMOTO JIeMEeHTa OoJiee

TOHKHM CJIOEM, B PC3YJIbTATC YCT'0 BO3PACTACT CKOPOCTH Cpa6aTBIBaHI/I$I.

Pucynok 14. [IpuMep UCTIOTHEHUS] TEPMOUHANKATOPHBIX KPACOK

TepMOMHUIMKATOPBl TMPUMEHSIOTCS JUIi  KOHTPOJS TEIJIOBOIO pEeXHUMa
AJIIEMEHTOB JJIEKTPOYCTAHOBOK.

TepMoOUHIUKATOPBI TNPUMEHSIOTCS JUISi  OOHApPYXKEHHUS W PETUCTPAINH
NEPErPEBOB 3JIEMEHTOB AJIEKTPOOOOPYIOBAHUS WA 3JEKTPONPOBOAKHU, B IEPBYIO
ouepeib, BOJIM3H JEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COECUHEHUN.

TepMonHauKaTOpsl HE TPEOYIOT CHEIHATBHOTO TEXHUYECKOTO 00CTYKUBAHUSI.
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3ammre MOMJIEkKAT BJEMEHThl  3JEKTPOOOOpYAOBaHMS, [JIsI  KOTOPBIX
HOPMATHUBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTAaHOBJIEHBI HaWOOJBIIHNE TOMYCTUMBIC
TEMIIEPATYpPbl HAIPEBA, a TAKXKE JIEMEHTBI JIEKTPOOOOPYAOBAHNUS, IEPETPEB KOTOPHIX
MO’KET IPUBECTU K aBAPUU WINM BO3TOPAHUIO (HE3aBUCUMO OT HAJIWYUS TpeOOBAHUM
HOPMAaTUBHBIX JOKYMEHTOB).

TepMonHAUKATOpPHI ~ HAHOCAT  HA  JJIEMEHTHI  3JEKTPOOOOPYAOBaHUS,

noaJjickalmurue KOHTPOJIIO TCIIJIOBOT'O COCTOSAHUA.

Pucynox 15. [Ipumep ucnonab30BaHus TEPMOUHANKATOPHBIX HAKJICEK JIsI KOHTPOJIS
TEMIIEPaTypPbl KOHTAKTHBIX COCIMHEHMI

[Topor cpabaTbiBaHUs TEPMOMHINKATOPOB BEIOMPAETCS UCXO/s U3 TpeOOBaHUI
HOPMATUBHO  TEXHUYECKOW  JIOKYMEHTAllMd  JJIi  KOHKPETHOTO  DJIEMEHTa
AJIEKTPOOOOPYIOBAHUS, TEXHHYCCKMX XapaKTCPUCTUK W  PEKUMOB  PaOOTHI
AIEKTPOOOOPYIOBAHUS.

Tak kaK TEPMOMHAMKATOPHI HE SIBISIFOTCS BOCCTAHABIMBAEMBIMHU H3JEIHSIMHU,
MOCJIE PETUCTpAIlMU MMH TeperpeBa CpadOTaBIINE TEPMOWHAMKATOPHI TMOJJIEKAT
3aMEHE Ha HOBBIE.

Heo0xoaumMo KOHTPOIUPOBATh CPOK HCITOIB30BAHUS TEPMOUHINKATOPOB. [Ipn
WUCTEYCHUN CPOKAa HCIIOJIb30BAaHUS, TEPMOWHIUKATOPHI HEOOXOIMMO 3aMEHUTH Ha
HOBBIC. [locye 3aMeHbI cienaTh OTMETKY B JKypHAJIe.

TepMonHIUKATOPHI SIBJISTFOTCS HEBOCCTAaHABIIMBACMBIMH u

HEPEMOHTONIPUTOAHBIME  HW3AenusMu  (TokpeiTusimu).  [lpu  cpabatbiBaHun
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TEPMOMHIUKATOPA, €ro CIEAYET YIAIUTh U 3aMEHUTh HA HOBOE U3JEIUe (TIOKPBITHUE).
OxpammBaHre TEPMOUHIUKATOPHBIX METOK B PE3YJIbTaTe BO3JAECUCTBUS TEMIEPATYPBI

HEOOpaTUMO.

TepMocucTembl

TepmocucTeMbl TpeAHA3HAYEHBI 1JI1 PAHHETO0 aBTOMATHYECKOr0 OOHAPYKEHHUS
MO’KAPOOIACHBIX CUTYyallui, BO3HUKAIOIIMX BCJIEACTBUE IEPErPEBAa HIIEMEHTOB
AJIEKTPOYCTAHOBOK: KOHTAaKTHBIX COEIUHEHUH, MPOBOJOB, kKabeneh (B T.4. KOHIIEBOU
apMaTypbl) M IIMH, AJIEKTPUUYECKUX anmapaTroB, BBOJHBIX pacIpeaesIUTeIbHbIX
mkagpoB, LIUTOB C 3IIEKTPOOOOPYTOBAHHUEM, HWHOTO 3JIEKTPOOOOPYAOBAHHUA U HX
AJIEMEHTOB, T'JI€ BO3MOKHO MPEBBILIEHUE TEMIIEPATypbl 000OPYIOBAHUS B HEIITATHOM
pexume paboThl WU TIPH MOSABIICHUU Je(eKTa.

CucTeMbl OCYIIECTBIISIFOT HENPEPBIBHBIM KOHTPOJb TEMIIEPATypbl HArpeBa C
CUTHaJIM3allMel O MPEBBIIIEHNN YCTAaHOBJIEHHBIX MIOPOrOB U Nepeaadei nHdopManuu
Ha MyJbT LIEHTPAIN30BAHHOTO HAOJIOCHMS], /1€ OCYLIECTBIISIETCS IPUEM TPEBOKHBIX
U3BEIIEHU 00 OOHAPYKEHHBIX MEeperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIUKALIMS)
COCTOSIHMSI M pETUCTPALIMS COOBITHA.

Tepmocucremamu MOryT OBITH 000PYAOBAHBI JIEKTPOYCTAHOBKH, ISl KOTOPBIX
HOPMATUBHBIMU JIOKYMEHTAMH YCTAHOBJICHBI HAHOOJIbIIIAS OMYCTUMAsI TEMIIEpaTypa
HarpeBa, a TaKKe DJIEMEHTHI 3JEKTPOOOOPYAOBAHUS U AJIEKTPONPOBOJKHU, MEPErPEB

KOTOPBIX MOXKCET ITPHUBCCTU K aBapHUX UJIM BO3TOPAHHIO.

Pucynok 16. [Ipumep cuctemsl, COCTOAIIEH U3 TEPMOAKTUBUPYEMOM
ra30BBIICIIAIONIECH HAKIEHKHU U CIIEHUATN3UPOBAHHOTO ra30BOr0 JaTYUKa
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B kadecTBe ycTpoiicTB 0OHApY>KEHUSI MPEBBIIICHHS TEMIIEPATYPhl B Pa3HBIX
CHUCTEMAax MOTYT BBICTYIIATh PA3JIMYHbIE NaTYUKU. Hanpumep, TepMOaKTUBUPYEMBIE
ra3oBBIICISAIONINE HAKICWKU, IPU HArpeBaHUU KOTOPBIX JO OIPEIEIICHHOU
TEMIIEPATYPBI BBIACIACTCA CUTHAJIBHBIN I'a3, YJIaBIMBAEMbIN CIICIUAIU3UPOBAHHBIM
ra3oBbIM JaTYMKOM, IIEPENAIONIUM CUTHAJ O IIEpErpeBe Ha KOHTPOIbHO-IIPUEMHOE
YCTPOMCTBO; OECKOHTAKTHBIE HH(PAaKpacCHbIE NATUYMUKH, NATYUKH TEMIIEpPaTypBhl,
yYCTaHaBIUBAaEMBbIE HEIIOCPEACTBEHHO Ha KOHTPOJIMPYEMBIN DIEMEHT

AIEKTPOOOOPYI0BAHUS.

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 AATHAKOM
Hlar 1 Hlar 2 [ar 3
l"azorenepupyroniue [Ipu narpeBanuu Boiie 50 — B aBapuiiHoil curyanuu, korga
HakJenkn, pasMmemeHHole Ha 90°C MHAMKAaTOpHBIE METKM TeMIlepaTypa MIOTHUMAETCS
CHJIOBBIX KOHTAaKTax, a TaK)Ke HEOOpaTUMO MEHSIOT CBOM BBIIIE 100°C, HaKJIeHKa
CMOHTHUPOBAHHBI  Ta30BbI ILIBETA BBIIEISET  CUTHAJIbHBIA  ras,
JaTYUK B 3JIEKTPOIIUTKE KOTOpBI (PUKCHPYETCSl Ta30BbIM

JaTyukoM. Jlatumk mepenaer
CUTHAJl TpeBOrM U / WM
OTKJIFOYAET MUTAHUE

Pucynok 17. [lomaroasi cxema paboThl CUCTEMbI HEIIPEPHIBHOTO KOHTPOJIS
TEMIIEPATYPbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BbIACIISAIONIEN HAKIIEUKU
Y CIIENUAIU3UPOBAHHOIO T'a30BOr'0 JaTYuKa

Kpome Toro, TepMOCUCTEMBI MOYKHO MCIOJIb30BATh KAK CUCTEMbI MOHUTOPHHI A
NO’KapHON OMNACHOCTH JJIEKTPOYCTAaHOBOK, 3a CYET PAHHET0 OOHApYXEHMsI TOYEK
Ype3MEpPHOr0 HArpeBa, 3a10JIr0 10 Hayala TEPMHUYECKOM AECTPYKIUHM H30JSLUU B

MCCTAaX YCTAHOBKHU NATYUKOB.
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Pucynoxk 18. [Ipumep cuctemMpl MHOTOKaHAJIHOTO O€CKOHTAaKTHOTO
TEMIIEPaTyPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPUUECKUX

JTaTYNKOB

Cronxg ¢ cmcremon

ll-

Pucynok 19. [Ipumep MHTENIEKTYaaIbHOM CUCTEMBI KOHTPOJIS TEMIIEPATYPhI
BBICOKOBOJIbTHBIX KaO€JIbHBIX JIMHUI Ha OCHOBE PaclpeesIeHHOTO
JaTYuKa TeMIIepaTypsl

TenjJa0BU3MOHHAS TUATHOCTHKA

B ocHOBe TEmJIOBHM3MOHHOM JHMArHOCTHKHM JICKHUT TEIJIOBOM  METOJI
HEpa3pyIamero KOHTPOJsSA, T.€. TEIUIOBH3UOHHBIC OOCIENOBaHUS C IEJIbIO
BBISIBJICHUSI TI0KAPOOIACHBIX YYaCTKOB U Y3JIOB B 3JIEKTPOOOOPYIOBAHUU U

AIIEKTPOTIPOBOIKE.
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B kadectBE TEXHHMYECKOrO CpEICTBA TEIUIOBU3MOHHOM  JTMArHOCTUKHU
MIPUMEHSETCS TEIIOBU30p. TEMI0BU30P — 3TO ONTUKO-3JICKTPOHHBIA H3MEPUTEITbHBIN

npudop, padoTaromuii B HHGpaKpacHoO 001acTH 3JIEKTPOMArHUTHOTO CIIEKTPA.

Pucynox 20. [Ipumep npoBeeHus TEMIIOBU3UOHHOTO KOHTPOJIS dIEKTpoIiKada

Kpatko MeTon TEmIOBU3UOHHOW JIMATHOCTUKHU TMOXApHOW O€30MacHOCTH
AKCILTYaTHPYEMOTO 3JIEKTPOOOOPYAOBAHHS MOKHO OIKCATH CIEIYIONUM 00pa3oM.
Kaxnpiii 00beKT uMeeT Temmneparypy, IpudeM B pa3HbIX TOYkax oHa pasHas. Kak
MPaBUJIO, OTKJIIOHEHUE TEMIIEPATYPHl B Ty WA HUHYIO CTOPOHY CBHUIETEIBCTBYET O
KaKON-TO HEOJHOPOHOCTH, NedekTe. TernmoBru30p Kak BUACOKaMepa 0XBaThIBAET BCIO
naHopaMmy OOBEKTa, BBHIBOJUT Ha JKpaH U (PUKCUPYET B MaMSATU BECh CIEKTP €ro
TeMIiepaTyp, mpeoOpa3yss B TepMOrpaMMmy, T.€. KapTHHKY TeMIlepaTyp, KOTOpas
HAlTOMWHAET HEeraTuB I1BETHOW (oTorpaduu, TA€ KaXAbId OTTECHOK I[BETa
COOTBETCTBYET ONPEACICHHON TEMIIEpaType.

HeocnmopumbiMu  mpeumyiiecTBAMH  TEIUIOBU3MOHHOTO  00OCIIeIOBaHUS
SBJISIIOTCS:  OOBEKTUBHOCTh W TOYHOCTh MOJY4aeMbIX JIaHHBIX, OE€30MaCHOCTh
(mpumensieTcsi  OECKOHTAKTHBIM ~ METON), HEe  Tpedyerca  OTKIIOUYCHHUE
AJIEKTPOOOOPY/IOBaHNS ¥ TOATOTOBKM pabouero wmecta. Ilpum 3TomM wmeTon
BBICOKOITPOU3BOJAUTEIICH, K TOMY € OH Ja€T BO3MOKHOCTb MPAKTUYECKA MTHOBEHHO,
«C TIEPBOTO B3TJIsA1a», YKa3aTh MECTO Ae(eKTa, MPEIBAPUTEIILHO ONPEETUTh CTEIICHb
nedexktHocTd. Kpome 3TOro Meron OTIMYAETCS MNPOCTOTOM JOKYMEHTHPOBAHUSA

nedeKTOB U BOZMOKHOCTBIO ONpeeneHus 1e(eKTOB Ha paHHel cTtaauu pa3Butus. OH
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IIO3BOJIACT C I[OCT&TO‘—IHOﬁ CTCIICHBIO TOYHOCTH AWArHOCTHUPOBATHL COCTOAHHUC HC
TOJIBKO OTKPBITBIX 3JICMCHTOB 3J'ICKTpOO6Op}II[OBaHI/I$I, TaKHX KaK KOHTAaKTHBIC
COCAMHCHU B SJICKTPUYICCKUX HIUTKAX U BBOAHBIX IIUTAX, HO U COCTOAHUC PO3CTOK U
BBIKJII-O‘IaTeHeI\/'I, KOTOPBIC 3aKPBLITBI KOPIIYCAMH, a TAKIKC JJICKTPHUYCCKUX ITPOBOOOK,

BBIIIOJIHCHHBIX PAa3JIMYHBIMU criocobamu.

Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COSTUHEHHUH C TEMIIEpaTypHOM
LIKaJION

CyTh TEMJIOBM3MOHHON JMAarHOCTUKHU 3aKJIOYaeTcsi B OECKOHTAKTHOM
perucTpalMu TEeMIEpPaTypHOrO TMOJii Ha MOBEPXHOCTH OOBEKTa H3MEPUTEIBLHON
anmapaTypou, MOCTPOCHUM W aHAJIU3€ TEPMOrpaMM C HCHoib30BaHueM OBM s
oOHapyxeHus 1 kinaccudukanuu 1edeKToB U npuHaTHs pemenus. Hanuuue nedexra
IIPU TAKOM IMAarHOCTUKE XapaKTePU3yeTCs AHOMAIbHBIM MOBBIIIEHUEM TEMIIEPATYPHI
B JIe(PEKTHOM 30HE MO CPABHEHHUIO C UCITPABHBIMU OOJIACTSIMH.

YcnoBuss W TOPSAOK  TPOBEACHUS  TEIUIOBU3MOHHOM  JUArHOCTUKHU
OKCILTyaTHPYEMOTO  DJIEKTPOOOOPYJOBAaHUSI JKWIBIX W  OOIIECTBEHHBIX 3/IaHUN
YCTaHABIMBAIOT METOAMYECKHE pekoMmeHmanuu [6]. OHu HampaBieHBl Ha
npoPHIIaKTUKY TOXKApHOW  OE30MaCHOCTH  DJIEKTPOOOOPYIOBAHUSI  KWIBIX U
OOIIIECTBEHHBIX 3J]JaHWM U TIO3BOJISIIOT KOHTPOJMPOBATh M OLICHUBATH COCTOSIHUE
MOKapHOM OMACHOCTH 3JIEMEHTOB 3JIEKTPOOOOPYAOBaHUS, KOTOPhIE paHee HE MOIJIH
OBITH 00CJIEIOBAHbI, TAKMX KaK: PO3ETKH, BHIKIIOYATEIHN U dJIEKTPUICCKUEC TIPOBOIKU
BBITIOJITHCHHBIX PA3UYHBIMA CITOCOOAMHU, YTO SIBJISETCS aKTyaIbHBIM MOMEHTOM B

obyactu obOecrieueHus MoKapHOH 0€30TTaCHOCTH KUJIBIX M OOIIECTBEHHBIX 3/IaHUM.
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Pucynok 22. [Ipumep oOHapyKeHHSI T0KapOOMACHOTO pa3orpeBa 60ITOBOTO
KOHTaKTHOTO COETMHEHUS

C mnoMOIIpl0 TEIUIOBU3MOHHOW JIMATHOCTUKU BBISBISIOTCA KOHKPETHBIC
nedeKTHpIC MecTa, TJIe 3a4acTyi0 JOCTATOYHO 3aTSHYTh, 3a4UCTUTh, 3aMCHHTH
00TOBOE COEMHEHNE WIIH TIEPEPACTIPEICIUTh HATPY3Ky U JedeKT OyIeT yCTpaHeH.

JlommyckaeTcst ICTIOJIb30BaTh APYTUe METOAMKA TEIJIOBU3MOHHON THarHOCTHKH,
eciu 00JacTh WX MPUMEHEHHUS COOTBETCTBYET O00JIACTH MPUMEHEHMSI HACTOSIIIMX
METOIMYECKUX PEKOMEHIALINM.

B kadecTtBe KpuUTEpHEB OIIEHKH ITOKApHOW OE30MaCHOCTH SJIEKTPUUCCKUX
U3JICTUH  MOXKET OBITh TPHUHATO 3HAYCHHE TEMIIEpaTyphl WM TPEBBIMICHUS
TEeMITepaTyphl, YCTAHOBIICHHOE B CTaHIapTax Ha KOHKpeTHoe u3aenue. Kpome Toro
KPUTEPUH OIIEHKH TIOKAPHOM OMACHOCTH TIPH TEIMJIOBU3UOHHOM JIUArHOCTUKE
NPUBECHBI B METOIUUCCKUX peKoMeHaanusx [6].

JlmarHocTrKa SJIEKTPOOOOPYIOBAHUS TEIUIOBBIM METOJIOM HEpas3pyIIaroIIeTo
KOHTPOJIS (TETUIOBU3MOHHAS THATHOCTHKA) JOJKHA TIPOBOAUTRCS OpUTaZ0i HE MEHEe
2 yenoBek. Bece unensr Opuraasl JOMKHBI OBITH ATTECTOBAHBI M0 TETNIOBOMY METOY
Hepa3pymawiero KOHTposs. XoTs Obl 0uH paOOTHUK JOJKEH ObITh aTTECTOBAH HE
HUKe, 9yeM 1o 11 kBanmpukarmoHHOMY YPOBHIO MO TETNIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

JIist  mpoBeneHUS TEIUIOBH3WOHHOM JUArHOCTMKH MOTYT IPUBIICKATHCS
CTOPOHHHUE OPTaHU3AIUH, AKKPETUTOBAHHBIC B YCTAHOBJICHHOM MOPSJIKE HA TEMJIOBOU

MCTO/J HCPA3pyHIaromIiero KOHTPOJIA.
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