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BBenenue

Jona d4yumcma moxkapoB, npousomeqmuux B Poccuiickon — Penepauuu
OT 3JIEKTPUYCCKUX H3JCIUNA M YCTPOWCTB B 3MAaHUAX U COOPYKEHUSAX, OT OOIIETO
yycjia TMOXKapoB B 3IaHUSX M COOPYKEHHSIX OCTaeTcsl CTaOWJIBHO BBICOKOM
u cocrasisger 6onee 34 %.

Haubonpiiee yucio noxapoB OT 3JEKTPOOOOPYTOBAHUS €KETOTHO MPOUCXOAUT
Ha oOBEKTax Xuioro cekropa. Ux mpons cocraBnser mopsiaka 74 % ot obuiero
KOJIMYECTBA MOXKAPOB IO JICKTPOTCXHHUCSCKUM TIPHUHNHAM.

OcHOBHasi 4YacTh NOTHUOIIMX JIIOJEH Ha TMoXkapax OT JJIEKTPOOOOPYTOBAHMS
NPUXOAUTCS Ha TMOXapbl B 3JaHHUSIX M COOPYKEHHUSX Kuioro cexkropa — 94,8%
OT 00IIero 4ucja MOTHONIMX Ha IMOXapaxX, BO3HHUKIIHMX IO JJICKTPOTECXHHUYECCKUM
PHYMHAM.

Cpenu BUIOB OOBEKTOB >KHJIOTO CEKTOpa HaWOOJbIIEE KOJIMYECTBO IOXKAPOB
OT DJIEKTPOU3JETUN M YCTPOUCTB €XKETOAHO MPOUCXOJUT B OJHOKBAPTHUPHBIX
M MHOTOKBAPTHUPHBIX JKWJBIX JOMax u cocTaBisger okono 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHuax u coopyXeHHsX OOIIECTBEHHOTO Ha3HAYEHUS JOJs I0XKapoB
OT 23JIeKTpooOOpyaOBaHUsl cocTaBmwia Oonee 52 % oT oOmero 4Ymciia MOXKapoB
Ha JTaHHBIX 00BEKTAX.

Hons d4wucna mOrHOmMMX JIIOJIEH Ha TMoXapax OT AJIEKTPOOOOpYAOBaHUS
B OOIIECTBEHHBIX 3maHMsAX coctaBuiaa 19,0 % or oOmiero 4ymcia MOTHOMIMX Ha
noxkapax Ha JaHHBIX OObEKTaX.

Pacripenenenuss  3HayeHWil — mokaszateneld  OOCTAaHOBKM € TOXKapaMHu,
npouzomeamnmu B Poccuiickoir @enepanuu B nepuon 2016-2021 romoB B xKuiom
CEeKTOpE H 3JaHUSAX U COOPYKEHHSIX OOIIECTBEHHOTO HA3HAYCHUS, HCTOYHHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBISUIOCH  AJIEKTPOOOOpYyIOBaHWE, TIO CYOBEKTaM

Poccuiickoit deaeparuu npeacTaBieHbl B Tadaunax 1 u 2.



Tabmuua 1
Pacnipenenenue 3HaueHHi oka3aTesneil 00CTaHOBKH C MOKapaMu, TPOU30LIEAIIUMHU
B Poccuniickoit @enepannn B nepuog 2016-2021 rooB B )KHAIIOM CEKTOpE,
UCTOYHUKOM BO3HUKHOBEHUSI KOTOPBIX SIBISJIOCH 3IEKTPOOOOPYI0BaHNE,
no cyobektaMm Poccuiickoit denepanuuu

Kou-Bo Toasn IHoruomao Toas
PeiiTunr Cyobext PO noKapoB, | ~"o > | PeiiTHHr Cyobext PD JIoei, o ’
e ° Yel. 0
1 MockoBckast 001acTh 16 861 7,63 1 MockoBckast 001acTh 738 6,70
2 Pecrrybrmxa 8 302 3,76 2 CBepaioBcKast 00J1acTh 417 3,79
bamkoprocran
3 Yens6unckas obnacts | 6728 | 3,04 3 Pecnybauka 382 | 347
Bamkoprocran
4 Hpkyrckast o6actb 6 598 2,99 4 Upkyrckas obnactb 358 3,25
5 Jlenunrpaackas 00JacThb 6 452 2,92 5 JlenuHrpaackas 00J1aCTh 342 3,11
6 r. Mocksa 6 048 2,74 6 KpacHosipckuii kpait 342 3,11
7 KpacHostipckwuii kpait 6 012 2,72 7 HoBocubupckas obnacts 297 2,70
8 KpacHopmapckuii kpaii 5905 2,67 8 Hwuxeropouckas obnactb 274 2,49
9 Caep/utoBckast 00J1acTh 5693 2,58 9 YenabuHckas 001acTh 272 2,47
10 Camapckas obnacthb 5570 2,52 10 PocroBckas o6acTe 256 2,33
11 Pecniy6nuka Tartapcran 5400 2,44 11 KpacHopnapckuit kpaii 244 2,22
12 Hosocubupcras 5302 | 2,40 12 TioMencKas 06MacTh 233 | 2,12
00J1aCTh
13 [pumopckuii kpaii 5166 2,34 13 [Mepmckuii kpaii 232 2,11
14 Kemeposckast o6nacts - 4945 2.24 14 Kemepogckas obmacts - 230 2,09
Kysbacc Kyzbacc
15 Hixeropozckas 4823 | 218 | 15 Camapcxan 061aCTS 222 | 2,02
00J1aCTh
16 Aunraiickuit kpaii 4583 2,07 16 Pecniy6niuka Tatapcran 214 1,94
17 PocroBckas o6nacthb 4326 1,96 17 CaparoBckas 0011aCcTh 204 1,85
18 XabapoBckuii kpaii 3990 1,81 18 XabapoBckuii kpaii 199 1,81
19 CaparoBckast 0011acTh 3862 1,75 Cpennee no cy6nexram 195,7
Ypaiabsckoro @O
20 Boponesxckast 0051acTh 3819 1,73 19 TBepckas 00acTh 190 1,73
21 Iepmckuii kpait 3751 1,70 20 Bonrorpasckas 001acTh 184 1,67
22 Bonrorpasickas 001acTb 3706 1,68 21 IMpumopckuii Kpai 182 1,65
Cpennee no cyobekram
23 Openbyprckas 001acthb 3652 1,65 TpuBoskcKoro DO 179,3
Cpennee mo cyobeKTam N N
Vpaabckoro @O 3631,0 22 AnTaiickuil kpait 173 1,57
24 r. Cankr-IlerepOypr 3609 1,63 23 Kuposckas obnacts 173 1,57
25 Tromenckas o6acTb 3459 1,57 Cpenee no cy6nexram 172,3
Cubupckoro @0




Koua-Bo Toas IToru6so0 Toas
PeiiTunr Cyobext PD noKapos, |~y > | PeiiTHHr Cyobext PD (378 % i
el. el
Cpennee o cyobekram
Cubmpeioro ®O 3423,7 24 Boponexckas 06iacth 168 1,53
Cpennee o cyobekTam
TpnBoakcroro GO 3396,1 25 Openbyprckast 001acTh 161 1,46
26 Omckas o0acTb 3130 1,42 26 Owmckas 001acThb 156 1,42
27 Xanto-Mancuiickuii | 5003 | 4 39 27 r. Mocksa 151 | 1,37
aBT. OKpyT - IOrpa
Cpennee no cyobekram
IenTpabHoro O 28849 28 Yamyprckas PecryOnuka 145 1,32
28 Bnagumupckas 006acTb 2 686 1,22 29 Ilensenckas o01acThb 142 1,29
Cpennee 1o cyobekTam
Poccuiickoii 2591,2 30 Bnamumupckas obnacte 141 1,28
Denepannu
29 Taepexas o6TacTs 2416 | 1,09 Cpennee no cybnexram | 157 g
IlenTpajasHoro ®O
Cpennee no cyobekram
I0xH0r0 DO 2281,6 31 Kypranckas obiactb 130 1,18
30 CTaBpOMNOIbCKUIN Kpai 2194 0,99 32 ApxaHrenbckast 00J1aCTh 130 1,18
31 Kypranckas oonactb 2126 0,96 33 Bomoronckas obnacts 130 1,18
32 Tlensenckas oGnacTb 2075 0,94 34 Hogroponckas obnacts 130 1,18
33 Kuposckas o0iacTb 2 057 0,93 Cpemjee “? cybrexram 129,2
Poccuiickoilt Pegepanun
34 VnbsaHOBCKas 001acTh 2038 0,92 35 TamGoBcKas 00J1acThb 125 1,14
35 Y amyprckas 2012 0,01 36 Pecniyonuka Caxa 122 111
Pecybnuka (Axytus)
36 3abaiikaibCKuiil Kpai 2 006 0,91 37 3abaiikanbCKuii Kpan 121 1,10
Cpennee no cyobekTam
CeBepo-3anaaHoro 1920,8 38 Pecnyonuka Bypstus 121 1,10
DO
37 TamBosckas obmacts | 1917 | 087 | 39 | ‘ysamekadPecnyommka- |9 | 4 gg
Uysamus
38 MBa”oBCcKas 001aCcTh 1903 0,86 40 r. Cankr-IlerepOypr 117 1,06
39 Pecrybmra Caxa 1881 | 085 | 41 Kastykekas 061acTh 12 | 1,02
(Slxyrus)
40 Jlunenkas o0acTe 1807 0,82 42 VibsaHOBCKas 001acTh 111 1,01
Cpennee no cyobekTam
41 Tynbckast 00nacTb 1801 0,81 I0x0re ®O 110,5
42 Awmypckast 001acTh 1754 0,79 43 Psasanckas o6nacTb 110 1,00
Cpennee no cyobekTam
43 Bpsirckas obnactsb 1736 0,79 Cenepo-3ananoro O 101,0
Cpennee no cyobeKkTam
JlaabHEBOCTOYHOI O 1734,2 44 Tymnbckast 00macTh 100 0,91
D0
44 Benropomnckas o6mactb 1730 0,78 45 AcTpaxaHckast 00JIacTh 100 0,91
45 ApxaHrenbckas 00J1acTh 1714 0,78 Cpennee no cy6nexram 86,7
JanbHeBocTouHOrO0 ®O
46 Pecy6nuka Kpeim 1713 0,78 46 JInnenkas o6acTe 86 0,78




Koa-Bo

IToru6.so

PeiiTunr Cyobext PD MOKaPOB, I[gzﬂ’ PeiiTunr Cyobext PD (378 I[gzﬂ,

el. el
47 Pecniyonuka Bypsitus 1701 0,77 47 AmMypckas 0061acTh 84 0,76
48 MypmaHckast 00J1acTh 1 668 0,75 48 Xantel-MancHilckuii apT. 81 0,74

okpyr - FOrpa
49 Bonoroackas o6inacts 1 664 0,75 49 Benroponckas obnacts 81 0,74
50 ‘ypamckas Pecrry6rmca 1636 0,74 50 CTaBpOnOIbCKHUN Kpaid 80 0,73
- UyBammus
51 Pazaunckas oGactb 1519 0,69 51 Kypckas obnactsb 80 0,73
52 SpocnaBckast 06acTb 1474 0,67 52 Pecrry6nuka Mopnosust 79 0,72
53 AcTpaxaHckas 00J1acTh 1468 0,66 53 HBaHoBcKast 00J1acThb 78 0,71
54 Kamyxckas 061actsb 1463 0,66 54 BpsHckast o0nacth 77 0,70
55 Kypckas obiactb 1435 0,65 55 Pecniyonuka Kpbsim 76 0,69
56 Tomckas o0acTs 1422 0,64 56 Pecnyonuka Komu 74 0,67
57 Hosropoackas obnacts 1413 0,64 57 OpJioBckast 00J1aCTh 72 0,65
58 Pecny0irika MopaoBust 1362 0,62 58 Pecnyonuka Kapenus 70 0,64
59 Pecniy6nuka [larecran 1332 0,60 59 IIckoBckas o0nacTh 69 0,63
60 Pecriy6nuka Kapenust 1307 0,59 60 SIpocnaBckas 00acTh 68 0,62
61 CMoneHckas o0sacTb 1304 0,59 61 ToMmckas obnacTh 67 0,61
62 Pecriyonuka Xakacust 1226 0,55 62 CMoneHckas 001acTb 63 0,57
63 TIckoBckas 00s1acTh 1204 0,54 63 Pecniybnuka Xakacus 60 0,55
64 Pecriy6niuka Komu 1149 0,52 64 Pecniy6ninka Mapuit On 52 0,47
65 YeueHnckas PecriyOnnka 1103 0,50 65 CaxanuHckas 001acThb 43 0,39
66 CaxanuHckas 00J1acThb 1088 0,49 66 Kocrpomckas obnactb 43 0,39
67 Oprosckas obnacts | 1050 | 048 | 67 #mario-HexelkuH asT. 41 | 037
OKpyT
68 Pecriy6niuka Mapuii On 1006 0,46 68 Pecniy6niuka Jlarecran 31 0,28
69 Koctpomckas obnacts | 960 | 043 | 69 Kanuuurrpanckas 27 | 0,25
00J1acTh
Cpennee no cyobekTam
CeBepo-KaBka3sckoro 899,4 70 KamuaTckuii kpaii 27 0,25
DO
70 Kanusmrrpanckas 870 | 039 | 71 Eppefickas aT. o61acTs 25 | 0,23
00J1acTh
71 | Kedapmmo-bamapexas | oo0 | a5 | 75 Pecny6imka Thisa 23 | 021
Pecnybnuka
i . Cpennee no cyobexkTam
72 Avano-Henenxuit asr. 737 0,33 CeBepo-KaBka3sckoro 20,4
OKpyT
[0]0)

73 PecniyOnuka TriBa 569 0,26 73 Mypmanckast 00J1acTbh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Maranganckast 001acThb 20 0,18
75 Pecniybnuka Anpires 500 0,23 75 PecniyOnuka Anrait 17 0,15




KoJ-Bo Toas IMoru6.0 Toas
PeiiTunr Cyobext PD noKapos, |~y > | PeiiTHHr Cyobext PD (378 % i
efl. qeJl.
76 EBpeiickas aBT. 00acTh 495 0,22 76 Kabapmmumo-Bamkapcxas 16 0,15
Pecrrybnuka
77 PecniyOnuka Anrait 450 0,20 77 r. CeBacToIoib 12 0,11
78 Pecrrybrma Cenepras 434 0,20 78 PecniyOnuka Anpirest 10 0,09
Ocerus - AnaHus
79 MaranaHckas 00J1acTh 406 0,18 79 UyKOTCKUHN aBT. OKPYT 10 0,09
80 r. CeBacToIomnb 367 0,17 80 YeueHckas PecryOnmuka 6 0,05
81 Pecrryonuka Murymerust 283 0,13 81 Pecniy6nuka Murymerus 5 0,05
82 PecniyOnuka Kaambikus 268 0,12 82 Pecrrybmixa CesepHas 4 0,04
Ocerus - Ananust
83 Kapauacso-Tepxeccxas 179 0,08 83 PecniyOnuka KanMbikust 2 0,02
Pecrrybnnka
84 Henernkuii aBT. OKpyr 79 0,04 84 Henerkuii aBT. OKpyr 2 0,02
. Kapauaeso-Uepkecckast
85 YyKOTCKHH aBT. OKpYT 75 0,03 85 Pecry6iuka 1 0,01
Tabmuma 2

Pacnpenenenue 3naueHunii moka3areseil 00CTAHOBKH C TTOKapaMu, TPOU3OIICAIIUMHI
B Poccuiickoit ®enepanuu B nepuo 2016-2021 roaoB B 31aHUSAX, COOPYKEHUAX

AIEKTPOOOOPYI0BaHKE, IO cyOBhekTaM Poccuiickoit deaeparuu

O6Hl€CTB€HHOFO Ha3HA4YCHUA, ICTOYHUKOM BO3HUKHOBCHUA KOTOPBIX ABJIAJIOCH

Koua-Bo Toas ITornoso Toas
PeiiTuHr Cyobekt PO MOKAPOB, % > | PefiTHHT Cyobekt PO JIofei, % ’
el. gel.
1 r. Mocksa 1682 8,99 1 r. Mocksa 12 14,12
2 MockoBckas 001acTh 895 4,78 2 MockoBckas 001acTh 10 11,76
3 r. Cankr-TlerepOypr 724 3,87 3 [Mpumopckwmii kpait 7 8,24
4 KpacHomapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecniy6nuka Bamkoprocran 559 2,99 5 Upkyrckas o0nactb 5 5,88
6 KpacHosipckuit kpaii 545 2,91 6 Owmckast 001acTh 5 5,88
7 Wpkyrckas o0macTb 545 2,91 7 ActpaxaHckasi 001acTh 4 4,71
8 Tiprvopexuii Kpail 520 2,78 8 #maro-Hexelkui asr. 3 3,53
OKpyT

9 YensaOuackas 00J1acThb 509 2,72 9 Pecniy6nuka ThiBa 3 3,53
10 XabapoBckuii kpait 503 2,69 10 Kpacnosipckuii kpait 2 2,35
11 HoBocubupckas odmactsb 442 2,36 11 YensOnnckas 001acThb 2 2,35
12 Camapckas o0macth 399 2,13 12 Hosocubupckast obmacts 2 2,35
13 PocToBckas obnacts 367 1,96 13 PocroBckast o0acTe 2 2,35




Koa-Bo Toas oru6Jio Toas
PeiiTunr Cyobexkt PO MOKAPOB, % > | PediTuHT Cyobext P® i (378 % i

e. qel.

14 Pecrry6nuka Tatapcran 343 1,83 14 CaparoBckas o0nactb 2 2,35

15 Xantel-MancuicKuii apr. 313 1,67 15 Hwxeropopackast o0macth 2 2,35

okpyr - Orpa
Cpennee no cyobexkram
16 CapartoBckas 001acTh 309 1,65 Cubmpeioro @O 1,8
17 Owmckas 00acTb 294 1,57 Cpennee o cybnexram 1,6
HenTpanbHoro O
18 Hwmxeropopckas o06nacth 292 1,56 16 Pecrrybma 1 1,18
Bbamkoprocran
19 Kewmeposcras obnacts, - 291 1,56 17 XabapoBckuit kpait 1 1,18
Kysbacc
20 Bonrorpajckas o6nacth 283 1,51 18 Camapckast 001acTh 1 1,18
Cpennee no cyobekram

Cubmpcioro ®O 281,7 19 Bonrorpanckas 0051acTh 1 1,18

21 AnTaiickuil kpaii 270 1,44 20 AnTaiickuii kpai 1 1,18

22 ITepMmckuit kpait 268 1,43 21 Iepmckuit xpait 1 1,18
Cpennee 1o cyobekTam 262.7 Cpennee no cyobexkram 10

Ypaabckoro @O ' Ypaabckoro @O '

23 Boponesxckast o6iactb 260 1,39 22 Boponexckast 065acth 1 1,18
Cpennee no cyobekTam 2537 Cpennee no cyobexkram 10
IenTpansuoro @O ' IO:xHoro ®O '

24 TroMmeHckas o0acTb 242 1,29 Cpennee “l;) (;yﬁLeKTaM 1,0
25 Pecniy6ninka Kpbim 241 1,29 23 Caep/utoBcKasi 001acTb 1 1,18
Cpennee no cyobexkTam
TpuBomicioro DO 230,1 24 Amypckas 061acTb 1 1,18
26 Pecriy6nuka Caxa (SIkyTus) 227 1,21 25 TBepckas obnactb 1 1,18
Cpennee no cyobexkTam
FOmnore ®O 222,6 26 Bomorozckas 061acTb 1 1,18
Cpennee no cyobexkram P® 218,7 27 YbsHOBCKast 0071acTh 1 1,18
27 Caep/utoBckast 00J1acTh 216 1,15 28 benroposckast o6macts 1 1,18
28 Pecniy6nuka Jlarecran 211 1,13 29 Tam6oBcKas 00J1acThb 1 1,18
29 CTaBpOIONbCKUii Kpaii 210 1,12 30 Psasanckas oGnacTb 1 1,18
30 Openbyprckas o0nacthb 207 1,11 31 Pecniy6ninka Komu 1 1,18
31 3abaiikaabCKuii Kpai 190 1,02 32 Koctpomckas o6nactsb 1 1,18
Cpennee no cynexram 186,3 33 r. CeBacTomnoib 1 1,18
JlanbHeBocTOUHOTO DO
32 ApxaHrenbckasi 001acTh 185 0,99 34 Pecniybninka Hrymerus 1 1,18
i . Cpennee no cyobexkram
33 SImano-Henenkwuii aBT. OKpyr 182 0,97 Janbuesoctounoro GO 0,8
34 Tomckast 001acTh 180 0,96 Cpennee no cy6nexram 0,6
CeBepo-3anagnoro @O
CpenHee no cydobexkram
35 JleruHTpaacKas o0IaCTh 177 0,95 MpaBomxcxoro GO 0,6
CpenHee no cydobexkram
36 Amypckast o0acTb 171 0,91 Cesepo-KaBka3ckoro 0,1

D0




10

Kou-Bo Toas IHoruodmno Toas
PeiiTunr Cyobexkt PO MOKAPOB, % > | PediTuHT Cyobext P® i (378 % i
e. qel.
Cpeanee no cyobekram . N
Cesepo-3anaoro DO 164,6 35 KpacHonmapckuii kpaii 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 Pecniyonuka Tatapcran 0 0
38 TBepckas o0nacTh 154 0,82 37 Xantel-Mancuilckuii apT. 0 0
okpyr - FOrpa
39 Kuposckas obmactb 153 0,82 38 Kemeporcxas obnacts - 0 0
Kysbacc
40 Pecrryonuka Bypsitus 153 0,82 39 TromeHckas obnacTh 0 0
41 Y amyprckas PecriyOnnka 152 0,81 40 Pecrry6nuka Kpeim
42 Bonoroackas o6iacts 147 0,79 41 Pecrrybmxa Caxa 0 0
(Slxytus)
43 Bnagumupckas 006acTb 147 0,79 42 PecniyOnuka Jlarectan 0 0
44 Mypmanckas o0actb 146 0,78 43 CTaBpOmnoNbCKUN Kpai 0 0
45 SIpocnaBckast 06sacTb 145 0,78 44 OpenOyprckas o0nactb 0 0
46 Bpsiackast obnactb 139 0,74 45 3abaiikanbCcKuil Kpaii 0 0
47 VnbsHOBCKas 001aCTh 138 0,74 46 ApxaHrenbckas 00J1acTh 0 0
48 Tlensenckas oGnacTb 135 0,72 47 ToMckas obnacTb 0 0
49 Benroponckast obnactb 134 0,72 48 Jlenunrpayckas o0nactb 0 0
50 YeueHckas PecriyOnnka 127 0,68 49 KupoBckas obiactb 0 0
51 CaxanuHckasi 00J1acTh 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 TamboBckas 00acThb 123 0,66 51 Y amyprckas Pecyonuka 0 0
53 Pazanckas oGactb 118 0,63 52 Briagumupckas obnactb 0 0
54 ‘ysamckas Pecriybimka - 116 0,62 53 MypMaHcKast 001acTh 0 0
Yysammus
55 Tynbckas obnactb 115 0,61 54 SIpocnaBckast 005acTh 0
56 Kyprauckas obnactb 114 0,61 55 bpsiackast obnacts 0 0
Cpennee no cybhexram 109,4 56 ITen3enckas o6nacTh 0 0
CeBepo-Kapkasckoro @O
57 Pecniy6nuka Kapenust 107 0,57 57 Yeuenckas Pecriyomuka 0 0
58 Pecriy6nuka Xakacus 105 0,56 58 CaxanuHckas 001acThb
59 Jlunenkas o6iacTe 103 0,55 59 ‘lysamicas PecrryGmika - 0 0
Uysamus
60 Pecriy6nuka Komu 101 0,54 60 Tynbckast 0051acTh 0 0
61 OpoBckast 001acTh 98 0,52 61 Kypranckas o61acthb 0 0
62 Pecriy6nuka TriBa 97 0,52 62 Pecniybnuka Kapenust 0 0
63 CMmoreHckas obmacTb 96 0,51 63 Pecrry6ninka Xakacus 0 0
64 Kabapmmmo-Bankapckas 96 0,51 64 JInnenkas o6macTe 0 0
Pecrrybnnka
65 MBanoBckast 00y1acTh 95 0,51 65 OprnoBckast 00J1acTh 0 0
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Koa-Bo Toas oru6Jio Toas
PeiiTunr Cyobexkt PO MOKAPOB, % > | PediTuHT Cyobext P® i (378 % i
e. qel.
66 KoctpoMmckast 06acTb 95 0,51 66 CMoreHcKas 00/1acThb 0 0
67 Kypckast obnactb 94 0,50 67 Kabapmmmio-Faixapcxas 0 0
Pecrrybnuka
68 Kamununrpaackas 001acTb 92 0,49 68 HBaHoBCKast 00J1acTh 0 0
Pecrry6nuka CeBepHast
69 Oceris - Asanms 80 0,43 69 Kypckas obnactb 0 0
70 Pecry6mka Mapuii D 76 0,41 70 Kamumunrpanckas 0 0
o0acTb
71 Kamyxckas 061actsb 74 0,40 71 Pecrrybmxa CesepHas 0 0
Ocetus - Ananust
72 Pecrry6onuka Mopnosus 74 0,40 72 Pecrry6nuka Mapwuit On 0 0
73 r. CeBacroromnb 66 0,35 73 Kanyxckas o0macth 0 0
74 Hosroposckas o0iacTb 62 0,33 74 Pecniyonuka MopaoBust 0 0
75 Kamuarckuit kpait 58 0,31 75 Hosroposckas 00J1acTh 0 0
76 IIckoBckast 00acTh 54 0,29 76 Kamyatckuit kpait 0 0
77 PecnyOnuka Anraii 48 0,26 77 [TckoBckas 00nacTb 0 0
78 Pecriy6ninka Anpires 44 0,24 78 Pecniyonuka Anrait 0 0
79 Maraganckas o01acTb 44 0,24 79 Pecriyonuka Anpires 0 0
80 Espeiickas aBT. o0nacThb 41 0,22 80 Maragasckas 001acThb 0 0
81 Pecriy6nuka Wnurymerust 31 0,17 81 EBpeiickas aBT. o0nactb 0 0
82 Pecriy6nuka Kanmbikust 22 0,12 82 Pecniyonuka Kanmpikus 0 0
83 UyKOTCKHIA aBT. OKPYT 18 0,10 83 YyKOTCKHI aBT. OKPYT 0 0
84 Hewnenkuii aBT. OKpyr 16 0,09 84 Hewerkuii aBT. OKpyr 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-YUepkecckas 0 0
Pecriy6nnka Pecriybnuka

C y4eToM MHTEHCHUBHOI'O POCTa 3HEPrOBOOPYKEHHOCTU HACEIICHUS, KUIbIX U
OOIIECTBEHHBIX 37aHUM, TEHACHIIUS IO KOJUYECTBY <OICKTPOTEXHUUECKHUX)
M0KapoB, OYEBUAHO, COXPAHUTCS MPU CYIIECTBYIOIIEM IOJIOKEHUH MOKapHOM
PO UIAKTUKHY IEKTPOYCTAHOBOK.

B Hacrosiee BpeMsi CIIOXKWIACh CUTYyallMs, KOTZA 3JIEKTPOOOOPYIOBAHHE IO
OomnpIIe YacTH HHUKEM HE OOCTY)KHMBAETCS C TOYKM 3PEHUS €ro IOoKapHOU
npouIakTUKK. DIEKTPUKH Ha OOBEKTAX 3aHUMAIOTCA €r0 OOCIy)KMBaHWEM WU
PEMOHTOM, KOTJa YTO-TO BBIXOAUT U3 CTPOs. B 3TOil CBSI3U, OJHUM M3 OCHOBHBIX
BOIIPOCOB SIBIISIETCSI OpraHu3alusi CUCTEeMAaTUYECKOW MPOPUIAKTUKH TOXKAPOB OT
ANEKTPOOOOPYIOBAHUS  KUJIBIX U OOLIECTBEHHBIX 3JaHUM C MPUMEHEHUEM

TCXHHUYCCKUX CPCACTB.
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B cootrBeTcTBUM co cTatheln 4 TeXHUUECKOTO periiaMeHTa TaMOKEHHOTO COr3a
«O 0Oe3omacHOCTH HU3KOBOJBTHOro obopynoBanusi» (TP TC 004/2011),
HU3KOBOJBTHOE OO0OPYJIOBAaHHUE JOJDKHO OBITh pa3pal0TaHO U U3TOTOBJIEHO TAKUM
00paszom, 4TOOBI MPU MPUMEHEHUHU €r0 M0 HA3HAUYCHUIO U BBITIOJTHEHUH TPEOOBaHUM K
MOHTaXYy, IKCILTYaTaluu (MCTI0JIB30BAHMUIO), XpaHEHHUIO, EPEBO3KE
(TpaHCIOPTUPOBAHUIO) U TEXHUYECKOMY OOCITYy)XMBAaHHUIO 3TO O0OpYJIOBaHUE
obOecrnieurBago: OTCYTCTBHUE HEAOMYCTUMOTO PHUCKA BO3HUKHOBEHUS MOBBIIICHHBIX
TEMIIEpaTyp, JAYTOBBIX Pa3psIOB WX M3JIyYEHUH, KOTOpPHIE MOTYT MPUBECTH K
MOSIBJICHUIO OMACHOCTEH, OTCYTCTBHE HEIOMYCTHUMOTO pPHUCKa IMpU Meperpys3kax,
aBapUUHBIX PEKUMaX U OTKa3ax, BHI3BIBAEMBIX BJIMSTHUEM BHEIIHUX U BHYTPEHHHX
BO3JICUCTBYIONMX (akTopoB. Takke B JaHHOW CTaThe YCTAHOBJICHO, YTO
HU3KOBOJIbTHOE 00OpY/I0BaHHE NOKHO OBITh pa3pabOTaHO M U3TOTOBIIEHO TaKUM
oOpa3oMm, 4TOOBI OHO HE SBISJIOCH HMCTOYHUKOM BO3HUKHOBEHHS TOXKapa B
HOPMAJIBHBIX U aBAPUIHBIX YCIOBUSAX PAOOTHI.

B OonpmmHCTBE cCiydaeB, TMOCJI€ MOHTaXa, 3JIEKTPOOOOpYJOBaHUE HE
nojBepraeTcss  NpopUIAKTHYECKUM  OCMOTpaM,  TEXHMYECKOMY  KOHTPOIIO,
OOCITY)KMBAaHUIO M PEMOHTHO-TIPEAYNPEAUTENbHBIM MeporpusatusiM. OmHaKo co
BPEMEHEM C HUM MPOUCXOJAT OTPULIATEIbHbIE U3MEHEHUS. Y XYIIIICHUE COCTOSTHUS
ANEKTPOOOOPYIOBAaHUSI  TMPUBOAUT K  HEPANMOHATIBLHOMY  HMCIOJIB30BAHHIO
AIEKTPUUECKOW HPHEPTUU U TOBBIIMICHUIO YPOBHS TOKApHOW OMACHOCTH, a, 3HAYWT,
TpeOyeT 3a HUM CHCTEeMaTHU3UPOBAHHOTO HAOJIOICHMS.

B cootBercTBUU ¢ DenepanbHbiM 3akoHOM OT 21 mekabps 1994 r. Ne 69-03
«O moxapHoil 06e30macHOCTH», NPOPWIAKTHKA TMOXAPOB — COBOKYIHOCTH
MIPEBEHTUBHBIX MEp, HAIMPABICHHBIX HAa UCKIIIOYEHUE BO3MOXKHOCTU BO3HUKHOBEHUS
M0KapoB M OrPpaHUYEHUE UX MOCIEACTBUM.

[Ton cuctemoit MPOoPMITAKTUKH MOXKAPHOU 0€30MaCHOCTH AIIEKTPOOOOPYI0BaAHUS
KUIbIX U OOIIECTBEHHBIX 3JaHUU MOHUMAIOTCS PEryJSpPHbBIC, BBINOJIHSAEMbIE IO
3aJIaHHON TpOTpaMMe HAOIOJCHHS 32 IKCIUTYaTUPYEMbBIM JJIEKTPOOOOPYIOBAHUEM,
MO3BOJISIIONIUE OMPEACNITh €ro (PaKTUYECKOe COCTOSHHUE, MPOUCXOIAIINE B HEM
MPOILIECCHl U TMPOTHO3UPOBATh M3MEHEHUE COCTOSIHUS TMOJ BIMSHUEM pPa3IUYHBIX
daktopoB. Takue HaOmoAeHUs HEOOXOAMMBI, B TEPBYIO oOuepedb, s

3JIEKTPOOOOPYI0BaHUS OOBEKTOB C MaCCOBBIM MPEObIBAHUEM JIFOJICH.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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[ToxapHast 6e30MacHOCTh OOBEKTOB PaA3IMYHOTO HA3HAUYEHUS B 3HAUUTEIBHOU
CTENEHU ONPENENAETCS COCTOSHUEM SKCIUTyaTHPYEMOIO 3JIEKTPOOOOpYIOBaHUA M
ANEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBJ€HHEM B O0ECHeYeHUH MOXapHOH 0e30MacHOCTH
HKCILTYaTUPYEMOT0  3JEKTPOOOOPYAOBAHUS SIBISETCS MAKCHUMAJIbHO BO3MOXKHOE
CHIDKEHHUE BEPOSTHOCTH BOZHUKHOBEHUS MOKapa OT AJIEKTPOYCTAHOBOK B IIEJIOM H OT
OTIENBHBIX IEKTPUICCKUX U3ICITHA.

Tam, T1e ecTb KOHTAKTHBIE COSAMHEHHUS B DIEKTPOCETAX, MPOIECC OKUCICHUS
METAJUTMYECKUX  TOBEPXHOCTEH DIIEKTPOKOHTAKTOB U  MOSBJICHHS  Je(EKTOB
HeTpepbiBeH. be3 M0CTaTOYHONW TEeXHWYECKOW OCHAIICHHOCTH M TMOJATOTOBICHHOTO
nepcoHasga B OOJBIIMHCTBE CIIy4aeB HEUCIPABHOCTHU 3JIEKTPOOOOPYIOBAHUS MOKHO
OOHApYXUTh TOJBKO MO XapaKTEPHOMY 3alaxy WIA OO0YTJI€HHOM 3JIEKTPOU3OISAINH,
YTO XapaKTePHO JJIsi aBAPUUHBIX AEPEKTOB YK€ Ha MOKapOONaCHON CTaIHH.

BosHukHOBeHHE Ne(EKTOB AINEKTPUUYECKUX IETIEH M AJIEKTPOOOOPYIOBAHUS —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOUMO OBITH TOTOBBIMH.

B Hacrosimiee Bpemsi TOSBUJIMCh HOBBIE TEXHHYECKHE CPEJCTBA,
MO3BOJISIIONINE BBIBECTH MPODUIAKTHKY TOXKAPOB OT 3JIEKTPOOOOPYIOBaHUS B
KHUJIBIX U OOIIECTBEHHBIX 3J]aHUSX Ha HOBBIA YPOBEHb.

K o6cinyxuBaHUIO 3JIEKTPOYCTAHOBOK JIOMYCKAIOTCA KBATH(PUIIMPOBAHHBIC
CIIEIUAJIMCTBI, HMMEIOIIHUE TPYMIy 0 3JeKkTpoOe3ornacHocTd He Hmwke |,
MOJITBEPKICHHYIO COOTBETCTBYIOIIUM yIOCTOBEPEHHUEM.

OO6cnenoBanue AIIEKTPOYCTAHOBOK JIOJIKHO TMPOU3BOAUTHCS COBMECTHO C
KBTI (P UITUPOBAHHBIM MIEPCOHATIOM 3IIEKTPOTEXHUUECKOT O X0341CTBA,

OTBETCTBEHHBIM 32 00CTY>KMBAHHE dJIEKTPOOOOPYAOBAHUS 3aHUS.
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1. ObaacTh npuMeHeHUs

Hacrosmue Metogudyeckre peKOMEHAAIMN ONPEISISIOT O0IINE MOJ0KEHUS 110
OpraHu3anuu NPOPUIAKTUKHA TOXKAPOB OT JJIEKTPOOOOPYAOBaHUS B IKWIBIX H
0OI1IECTBEHHBIX 3[JaHUAX C IPUMEHEHUEM TEXHUUYECKUX CPEJICTB.

Hacrosimiue wmeroamyeckue pEeKOMEHIAIMUA TpeIHa3HAYEHbl JJIsi OpPraHoB
UCIIOJTHUTENILHON BiacTu cyobekToB Poccuiickoit ®denepanuu, OpraHoB MECTHOTO
caMOYTpaBJICHUs, OpraHU3aIui 1Mo peaqu3aluyd MOJHOMOYUN B 00JIaCTH MOKAPHOU
0€30MacHOCTH, a TaK)XKe COOCTBEHHUKOB (apEHIATOPOB) KUIIBIX JOMOB (KBapTHUD).

OCHOBHBIMH  3a7ladyaMH  OpPraHOB  HUCIIOJHUTEIBHONW BJIAaCTU CYOBEKTOB
Poccuiickont ®enepanuy, OpraHoB MECTHOIO CaMOYIPaBJICHUS, OpraHU3aLui,
Ha pelieHrne KOTOPBIX HampaBiieHa NpOo(]UIaKTHKA TOXKAPOB B KWIbE, SBISIOTCS
oOydeHue HaceJIeHUs Mepam MOXKapHOU 0€301acHOCTH, OCHOBaM
M0’Kapo0e30MacHOr0 TMOBEJCHUsI, a Takke WH()OPMUPOBAHME HACEJICHHUS O Mepax
MOKapHOM 0€30MacCHOCTH.

Hacrosimue  meTonuyeckue  peKOMEHJAUMKM  MOTYT  OBITh  MPUMEHEHBI
COOCTBEHHMKaMHU JOMOB (KBapTHp) M apeHJIaTOpaMH MOMEUICHUN HJId MPOBEACHUS
CaMOCTOSATEJIbHOM TEPBUYHOM OIICHKM COCTOSIHUSI TOKapHOW 0e30MacHOCTH
AKCILTYaTUPYEMOTO IIIEKTPOOOOPYIOBAHUS.

B nacrosmux MeToandeckux peKOMEHIANUsIX 0] TEXHUUYECKUMU CPEACTBAMHU
NpOoQUIAKTUKY TI0KapOB TMOHMMAIOTCS alapaThl 3alllUThl JIEKTPUUECKUX IIETeH,
TEIUIOBU3MOHHAS TMAarHOCTUKA, TEPMOUHIUKATOPHI U TEPMOCUCTEMBI.

Hacrosimue meroguueckue peKOMEHAAUUMH HE SIBISIOTCA PYKOBOJACTBOM IO
MIPOEKTUPOBAHUIO AJIEKTPOYCTAHOBOK 3JaHUM U MOHTAXYy alllapaToB dJIECKTPUYECKOU
3aIUThl U APYTUX TEXHUYECKUX CPEICTB.

[IpoekTpoBaHuEe U MOHTaX 3JIEKTPOYCTAHOBOK 3JaHUN JOJDKEH IMPOBOJUTHCS B
COOTBETCTBUHU C ACHUCTBYIOIIMMU HOPMATUBHBIMU JOKYMEHTAMHU.

Hacrossmme wmeroguueckue peKOMEHAAUWW HE SBISIOTCS HOPMAaTHBHBIM

JIOKYMEHTOM.
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2. OCHOBHBIC YJIEKTPOTEXHUYECCKHE IPUYUHBI NT0KAPOB
0T 3JICKTPOOOOpPYA0BAHMS

[loxxapHass 0e30MacHOCTh OOBEKTOB PA3IMYHOrO HA3HAYEHHUS, B TOM YHUCIE
KHJIBIX ¥ OOIIECTBCHHBIX 3JaHMA B 3HAYUTEIBHOH CTEIECHU OIPEICIIIeTCS
COCTOSIHHEM SKCITyaTHPYEMOTO 3JIEKTPOOOOPYI0BaHUS U IEKTPOYCTAHOBOK.

3HaHME TEXHUYCCKUX MPHUYUH TOXKAPOB OT DJICKTPOYCTAHOBOK TIO3BOJISICT
OpraHu30BaTh YPPEKTUBHYIO CUCTEMY MOKAPHO-TIPOYUIAKTHUCCKUX MEPOTIPUSTHIA.

K mpuyrHaM 1oXapoB IEKTPOTEXHUYESCKOTO XapaKTepa OTHOCITCS

- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka JeKTPUICCKUX IIeTeH;

- OOJTBIIIOE TIEPEXOHOE CONMPOTHUBIICHHE,

- UICKPCHHUE;

- DIIEKTpUYECKas IyTa;

- IEpEHATPSKCHUE JICKTPUICCKON CETH.

Kpome Toro, He0OXOAMMO YYHUTHIBATh, YTO MEPEHAIPSDKEHUE IIEKTPHUSCKON
ceTH, OOJIBIIOE MEePEXOTHOE COMPOTUBIICHHUE U TEepPerpy3ka IEemu MOXKET MPUBECTH K
KOPOTKOMY 3aMBIKaHWIO, BO3HHKHOBEHHIO DJIEKTPHUUECKON JyrW, W HaoOOpOT,
KOPOTKOE 3aMBIKaHHWE MOXKET TPUBECTH K TMeperpy3Ke SJCKTPHUECKOH CeTH, K
UCKPEHHIO, 00pa30BaHUIO DIICKTPUICCKON TYTH, K TIEPEXOY MEKTPUIECKOr0 TOKa Ha
METaJUTMYECKUE 3a3eMIICHHBIC KOHCTPYKIUHU U T.1. [3].

To ectb, OogHM aBapwifHbIE PEXKHMBI, MOTYT TMEPEXOIUTh B Ipyrue Oonee

OITIaCHBIC OTHOCUTCJIbHO BO3MOKHOCTH BO3HHUKHOBCHHUS I1IOKAPOB.

Kopomkoe 3amvikanue

Cpenu 0OpUYMH TIOXKAPOB  AJIEKTPOTEXHUYECKOIO  XapakTepa KOpPOTKOE
3aMBIKaHHE SBIISETCS CAMBIM PACIPOCTPAHEHHBIM, XOTSI HEPEJIKO OHO MOXKET OBITh H
CJIEICTBHEM KaKON-THOO0 APYroi aBapuitHOM CUTYaIluu B DJIIEKTPUUECKON TETIH.

KopoTkoe 3aMblkaHue B JJIEKTPUYECKUX LEMSAX MOXET BO3HUKHYTh B
pe3yNbTaTe 3aMbIKAHUS MEXKTY (Da30BbIM W HYJIEBBIM IMPOBOJHUKAMU, 3aMBIKAHUS
¢da3zoBOro MPOBOAHUKA Ha «3eMTio» [3].

NHpIMM  crioBamMHu, KOPOTKOE 3aMBIKAHME BO3HUKACT MPU COCAUHEHUHU
AIEKTPUYECKUX TPOBOAOB C HAPYIICHHON U30JISIUEN, COMPUKOCHOBEHUH MPOBOJIOB C

MCTAJNIMYCCKUMHA  3a3CMJICHHBIMH  KOHCTPYKIUAMH SﬂaHHﬁ H COOPYKCHHMU,
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MOTIAIAHAM HA OTOJICHHBIC TPOBOAA TMOCTOPOHHUX METAUTHYECKUX MPEAMETOB,
npoboe OOYIJIEHHOW WM HApyIIEHHOM HM3O0JALMM MPOBOAOB U JPYTHX
3JIEKTPOYCTAHOBOYHBIX U3JICIIUH.

[Ip KOPOTKOM 3aMBIKAHWM MTHOBEHHO MHOTOKPAaTHO YBEIHYMBACTCS CHIIA
TOKa B IIEIH, TPOUCXOIUT 3HAYMTEIIBHOE BBIJCIICHUE TEIlIa, 3HAYMTECIIBHO BO3pACTAET
TEMIIepaTypa TOKOMPOBOIANIUX JKHJI, YTO TPHUBOJUT K PACIUIABJICHHIO HW3OJISAIINAN
DIIEKTPUYECKUX TPOBOJOB M Kabemeld u e€ TOoCIeayroleMy BOCILIAMEHEHHIO.
KopoTkoe 3ambikaHue, Kak TMPaBHIIO, COMPOBOKIACTCS XJIOMKOM, pPAaCIUIaBICHUEM
MeTajjla TPOBOJHUKOB M BBIOPOCOM paCKaJICHHBIX YacCTHUI[ W3 30HBI KOPOTKOTO
3aMBIKaHMS C TIOCISAYIOMIUM BOCITIAaMEHEHUEM OKPY KAOIIHUX MPEIMETOB.

HauGomnee pacnpocTpaHeHHbIC TPHYHMHBI, MO KOTOPBIM MOXET IPOU30UTH
KOPOTKOE 3aMBIKaHWEC B KBapTUpE, JOME, OOIIECTBEHHBIX 3JaHHSIX — 3TO
NOBpPEXKJACHUE W30JSIIUU. [lOBpekaeHUe H30JSAIUU Yallle BCEro TMPOUCXOIUT B
MecTaX, TJe MpoBoja TmeperudaroTcs. Takke K TOBPEKICHUIO H30JSIUU MOXKET
NPUBECTH TEPEKPyUYMBAHUE IPOBOJIOB, CrMOaHHWE MPOBOAOB IO OCTPHIM YIJIOM,
MOBPEXKIEHUE HW30JSAIUMU TPOBOJOB MPU MPOBEACHUH PEMOHTHBIX paboT [4].
W3onsimuio MOTYyT TOBpPEAMTHh TPBI3YHBI WIM JOMalllHUE >KMBOTHbIE. Emie onna
OpUYMHA KOPOTKUX 3aMbIKaHUW — TeperpeB M, Kak CIEJICTBUE, pPa3pylIeHUE
U30JISIIU Y.

HcTouHukamMu 3aKWraHus TPU KOPOTKHUX 3aMBIKAHUSX MOTYT SIBIISTHCS
packaneHHble (TOpSIIME) YacTHIIBl M Kaluld MeTajlla TpHU pPACIUIaBICHUU B
aBapUilHBIX pEeXMMaxX KWI TMPOBOAOB (kKabenel) wWiIM TpU  pa3pylIeHUU

AIEKTPOTIPUOOPOB.

Ilepezpy3ka snekmpuueckux cemeil

CoBpeMeHHBbIE KBapTUPhl U JIOMa HACBIIIEHbl MHOXXECTBOM 3JIEKTPUUYECKUX
npubopoB. YacToii NPUYMHON BO3HUKHOBEHHUS TIOKAPOB SIBISIETCS TEperpysKa
3JIEKTPOCETEH.

[Teperpy3koi Ha3bIBAETCA TAKOE SIBIICHUE, IIPH KOTOPOM B JIEKTPUUYECKON CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, MTPEBBIIAOIINE JIUTEIBHO JOIMYCTUMBIE.

Haubonee wacToil npuuMHON, BBI3BIBAIONIEH MEPErpy3Ky AIEKTPUUECKUX
LETEeH B KUJIBIX U OOIIECTBEHHBIX 3/IaHUSX, SIBJISIETCS BKIIOUEHHE B DJIEKTPUUYECKYIO

CeTh HE MPEAYCMOTPEHHBIX PACYETOM MOIIHBIX MOTPEOUTENEH AIECKTPOIHEPTUHN WU
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BKJIIOYEHUE B OJIHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OOJIBIION MOIIHOCTU
OJIHOBPEMEHHO.

B pesynbraTe mneperpy3kud NpoOBOJA HArpeBalOTCs, BBIAEISETCS OOJBIIOE
KOJIMYECTBO TEIJIA, MOTYT IJIABUTHCS YKIJIBI TIPOBOJIOB — ATO MOXKET CTaTh MPUUUMHOMN

KOPOTKOI'O 3aMBIKAHMS, BOSHUKAIOT UCKPBI U KaK CIEICTBHE MOkKap [J].

bonvuioe nepexoonoe conpomuenenue (nioxou KOHmaxm)

Bosnblioe mnepexogHOe CONPOTUBICHHME — OTO COMNPOTHUBJICHUE Yy4acTKa
AJIEKTPUYECKOW 1IeMM B MECTE€ COCIUHEHHUS OTIEJbHBIX JJIEMEHTOB (MecTa
COEIMHEHUs TPOBOAOB, MOJCOCAMHEHHUS] UX K DJIEKTPONPHUEMHUKAM, KOHTAKTHBIM
AJIEMEHTaM U T.I1.) B KOTOPBIX, IIPH HEMPABUILHOM WX MCTIOJIHCHUH, CONPOTUBIICHUE
BBIIIE [0 CPABHEHUIO C COMPOTUBICHUEM BJICKTPUUYECKON IENU 0 ITUX YYACTKOB U
nociie Hux [3].

HaubGonee yacto Gosbinme nmepexoHbIe COMPOTUBIICHUSI BOSHUKAIOT B MECTax
COEIMHEHHUS MPOBOJIOB MEXKY CO00i1, KOrj]Ja BMECTO Mallku, CBAPKH, OITPECCOBKU WITU
3aKUMOB T10J] OOJITHI IPUMEHSIOTCS CKPYTKH MPOBOJOB (OCOOEHHO OMacHa CKpPYyTKa
IPOBOJIOB C aJIOMHUHUEBBIMM W MEIHBIMM KUJIaMHU), B MECTax IOJIKIIOYEHUS
OpOBOJAOB K amnmaparam 0e3 CHelHaJbHBIX 3aKUMOB M HAKOHEYHHUKOB, B
BBIKJIIOUATENIAX, IITENCENIbHBIX pa3beMax (pO3eTKaX, BWJIKAX) Ha KOHTAaKTHBIX
AJIEMEHTaxX NP CHUXKECHUU MPUIAraeMbIX JUIsl BKIFOUEHUS YCUIHM, HETOBKIIOUEHHUS,
NOJIrOpaHus M T.Ml., B MECTaX KOHTAKTOB, BBHITIOJIHEHHBIX C MOMOIIBIO PE3bOOBBIX
COCIMHEHUN B DJIEKTPOOOOPYIOBAaHUHU, B KOTOPOM B MPOIECCE PaOdOTHI MPOU3OIILIO
ocla0JIeHHe KOHTaKTa.

HenocpencTBeHHBIM HCTOYHUKOM 3a)KUTAHHUS B 3TOM CIIy4ae MOTYT OBITh:
AJIEMEHTHI 3JIEKTPOYCTAaHOBOK, HAarperbleé J0 BBICOKOM TeMMEpaTyphl TEIUIOM,
BBIJICICHHBIM ~ JJICKTPUYECKMM TOKOM B  MecTe OOJNBIIOr0o  MEPEeXOIHOTO
CONPOTHUBIICHUS; DJIEKTPUUYECKUE MCKPbl WJIM YacTUIbl PACIUIaBICHHOTO U
HAaKaJECHHOI0 METAJUIa, BO3HUKAIOIIME B MECTE «IJIOXOT0» JJIEKTPUYECKOTO
KOHTAaKTa.

Kpome toro, 6ompiioe nepexogHOe CONPOTUBICHUE MOKET ObITh MPUUYMHOU

BO3HHKHOBCHHUSA KOPOTKOI'O 3aMbIKaHHM:].

Hckpenue (0yzo060it npoooit)
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Uckpenue (ayroBodt mpoOoH) B SIEKTPOYCTAaHOBKAX — 3TO BECbMa
pacupoCTPaHEHHOE SIBJICHUE U MMPOUCXOAUT KaK IPH HOPMaJIbHON paboTe OTAEIbHBIX
noTpeOuTeNie AJIEKTPUUECKOM HSHEPruu, 4Yalle BCEro MNpuOOpPOB HMEIOIIHNX
KOJUIEKTOPHBIA 3JIEKTPOIBUTATEINh MPU HEIUIOTHOM MpPUJIETaHUU K HUM IIETOK, TaK U
B AaBApUUHOM pEXKHUME pabOThl AIIEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOTO
NPHUCOCAMHEHUSI TPOBOJOB K TMOTPEOUTENsAM DSJICKTPUUECKON DJHEPruH, TpHU
CONPUKOCHOBEHUU OTAENbHBIX YYacCTKOB TIPOBOJAOB MEXIy co0oOM wiu ¢
3a3€MJICHHBIMH KOHCTPYKUUSAMHM U T.1. [3].

[Ipy WCKpeHWUM TMPOHMCXOTUT OOpa30oBaHME WCTOYHUKOB  3aKHTaHUS,
o0nafaronX YHepruel U TeMIepaTypoil JOCTaTOUHBIX JJIsl BOCITIAMEHEHUSI MHOTHUX
TOpPIOYMX BEIIECTB U MATEPUATIOB.

HckpoBoit pa3psii MOKET 00pa30BBIBATHCS MPHU HM3JIOME >KHIIbI KaOemns u3-3a
YCTAJIOCTH MeETajllla, pa3pbiBa MPOBOJAHHUKA MPU YPE3MEPHOM PACTSKEHUU Kabens,
7100 TP TOBPEXKJACHUU KUJIBI TIOCTOPOHHUM TIpEeMETOM. B MOBpexAEHHON Kue
BO3HUKAET MaJbli 3a30p, MpPOOMBaeMblii pabOYMM HaIpsHKEHHEM, TOTOMY TOK IO
TAaKOMY KaOelro NpOAOJIKAET MPOTEeKaTh, M OCTAETCS OJM30K K HOMHUHAIBHOMY
3HaueHnto. B 3a3ope BO3HUKAeT JAYroBOM  pas3psi, COIMNPOBOXKIAIOUIUHCS
MHTEHCUBHBIM BBIJICJICHUEM TEIUIa, YTO MPUBOAUT K JajbHEHIIEMY pa3pyILICHHIO

N30JI1IUHN KaOeJs U ero BO3I'OpaHUIO.

Inekmpuueckan oyza

DnekTpudeckas ayra o0pasyercsi B pe3yJbTare yCTOWYMUBOTO AIEKTPUUECKOTO
pa3psana MeXIy IBYMSI METAINIMYECKUMHU 3JIEMEHTAMH AJIEKTPUUYECKOW YCTaHOBKH,
MMEIOIIMMU pa3HbI€ MOTEHIHANIBI. B 3eKTprudeckoil Jyre NpoucXoIuT UHTEHCUBHAS
MOHU3AIUsl Ta30BOr0 MPOMEKYTKa, IUIaBI€HUE M TropeHue metawia. Kpome Toro,
MPOUCXOUT HMHTCHCHUBHOE pa30phI3TUBAHUE PACIUIABICHHBIX YaCTHI[ MeTajuia,
MMEIONIMX OOJIBIION 3amac TEIIOBOW JHEPruM, KOTOpbIE Iomaaasi Ha TOpIouue
Marepualnbl, MOTYT 3a)Ke€4b HUX. OJEKTPUYECKass Jyra HMEET OYE€Hb BBICOKYIO
temrneparypy (1500-4000 °C) u MOXKeT BOCIUIAMEHUTb NPAKTHUYECKH JIHOOOH
TOpPIOYH MaTepua, CONMPUKACAACh C HUM HEMOCPEICTBEHHO, a TaKXKE MOCPEIACTBOM
JYYUCTON TETUIOTHI.

VYcroituuBasi  aleKTpUYecKass  Jayra  HMHOTa  MOXET  BO3HMKATh B
anekTponpoBojax. [Ipu anekTpudeckoi Ayre Mo HensM MpoTEeKaroT TOKU KOPOTKOIO

3ambikanus. [ToaTomy npu 0Opa3oBaHUU JNEKTPUUYECKON TYTU B aBAPUHHOM PEKUME
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B 3JIEKTPUYECKOM LENU BO3ZHUKAIOT BTOPUYHBIE (IIOOOYHBIE) SIBICHUS, XapaKTEPHbIE
JUIT KOPOTKOTO 3aMblKaHMs. B ciydasx, HE NpelyCMOTPEHHBIX HOPMAJIBHBIM
PEXKUMOM DIKCIUTYyaTAIUU AJIEKTPOYCTAHOBOK, BO3HUKHOBEHHE JJIEKTPUYECKON IYru
Yaiie BCEro NpPOUCXOAUT NPU KOPOTKOM 3aMbIKaHuU [3].

Ilepenanpsasicenue 6 3n1ekmpuueckoi yenu

[lepeHanpsbkeHME MOXKET BO3HHMKATh: IPU KOPOTKMX 3aMBIKAHUAX; IIPH
NOMaJaHUuN «BBICOKOTO» HAMNPSHDKEHUS HA HU3KOBOJIBTHBIE CETH; IMPU TPO30BBIX
pa3psAnax; AEKTPOMAarHUTHOM MHIYKIIMH U JIP.

[loxkapHass ONAcHOCTh IEpPEHAINpPSIKEHUS, B 3aBUCHUMOCTH OT KOHKPETHBIX
YCIOBHM, MOXET TMPOSBIATHECA B  CIEAYIOLIEM: TOBBIIIEHUM BEPOSTHOCTU
BO3HMKHOBEHHUSI KOPOTKOI'O 3aMbIKaHMS; YBEIMYEHUUM TOKOBOM HArpy3kKu Ha
OTZEJIbHBIX Yy4YacTKax JJIEKTPUYECKOW I[ENU W BO3MOKHOCTH BO3HUKHOBEHUS
NEPErpy3KH; MOBBIILIEHUH TEIIOBBIICICHNS B 3JIEKTPOHArPEBATENIBHBIX YCTPOUCTBAX;

IMOBBIMICHHUN BCPOATHOCTHU BO3ZHUKHOBCHUA aBapHﬁHBIX PEKUMOB B 3JI€KTpOHpH60an

3],

Henpagunvnaa 3Ixcnayamayus, KOHCMPYKMUBHbBIE HEOOCMAMKU U
HeUCnPasHOCHU IJ1eKMPOU30e Uil

[loxapnas 0e30MacHOCTb  SJEKTPUYECKUX MNPHOOPOB HAmNpaBieHA Ha
oOecrieueHue MPakTUYECKON HEBO3MOKHOCTH 3arOpaHusi, Kak caMOro M3ENus, TaK U
OKpYXalolenl ero cpeapl, 4YTO JOJKHO OOecrednBaThCsl  KOHCTPYKIHMEH
ANEKTpONpuOOpa, BHIOOPOM  KOMIUIGKTYIOIIMX HM3JCIMA W  MaTepuajoB C
TEMIIEPATYPHBIMU XapaKTEPUCTUKAMHU, COOTBETCTBYIOIIMMH TEIIOBOMY PEXHUMY
pabotel. Ilpm 93TOM  XapakTepUCTUKAaMU  T0KapoOE30MaCHOCTH  SIBISETCS
COOTBETCTBHE TEMIIEpATypbl Ha OCHOBHBIX DJEMEHTaX SJEKTPUUYECKOTO Mpubdopa
JIOTTYCTUMBIM 3HAYEHUSM, KaK B pabo4eM, TaK ¥ B aBAPUIHOM PEXXHME €T0 padOTHI.

BosHukHOBEHHE TIOKApOB OT DIEKTPUUYECKHX TPUOOPOB MOXKET OBIThH
OOyCIIOBIICHO:  KOHCTPYKTMBHBIMA  HEJOCTATKAMH,  HApPYIICHHWEM  TPaBUI
OKCIUTyaTallii; HEKAYeCTBEHHBIM OJHEProcHaOeHueM (pe3KUMH KOJeOaHUSIMU
HalpsDKEHHUsT B AJIEKTPUYECKOM CETH, YTO MOXKET IMPUBECTH K BO3HUKHOBEHHUIO
aBapUUHBIX PEIKUMOB).

OCHOBHBIMH TpPUYMHAMU BO3HHUKHOBEHHS TMOXApPOB OT JJIEKTPUUYECKHUX
W3JIeJIUN SIBJIAIOTCS: KOPOTKOE 3aMbIKaHHE B MPUOOpax U MIHYpax MUTAHUS, OOJBIIOE

MIEPEX0IHOE COMPOTUBJICHUE, MTEpErpy3Ka, UCKPEHUE, HAPYILICHUE TEIJIOBOT0 PeKUMa
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paboThl  3nekTponpubopa  (YXYIUIEHHBIA  TEMJIOOTBOMA),  HEMOCPEJICTBEHHOE
CONPUKOCHOBEHUE HATPETHIX MOBEPXHOCTEH OJIEKTPONPHOOPOB C TOPIOYUMHU
MarepualaMH;  BO3JCHCTBHE  TEIJIOBOTO  M3dydeHus npubopa (Hampumep,
ANEKTPOOOOrpeBaTessi) Ha TOpHOYUE MaTepualbl, BBUIET pPACKaJECHHBIX YaCTHII,

00pa3oBaBIIMXCS B pe3yJibTaTe aBapuUHOIO pexxuma [3].

3. Opranusanusi npoQUIAKTHKH IOKaAPOB
3.1. O0mme MoJI0KeHM I

Opranuzanus poPUITaAKTUKH MOKapoB oT AKCIUTYaTUPYEMOTO
AIEKTPOOOOPYIOBAHUS HAXOJIUTCA B KOMICTCHIIMU JIMIA, WU YIPaBISIIONMIEH
KOMITAHUH, OTBETCTBEHHBIX 3a OOECICUCHHE IMOXKApPHON 0e30MacHOCTH Ha OO0BEKTE
3aIMTHI, €CJIM NHOE HE ONPEAEIICHO PYKOBOIUTEIEM OPraHU3alIHH.

B cootrBerctBuM ¢ [15] OTBETCTBEHHBIN [OJKEH HWMETh: TEXHUYECKUE
nacropTa OCHOBHOTO AIIEKTPOOOOPYI0BAHUSA, KYpHAJIbI ydera
ANEKTPOOOOPYIOBAHUSL C TIEPEUYUCICHUEM OCHOBHOTO JIIEKTPOOOOPYAOBAHUS U C
yYKa3aHUEM €r0 TEXHUYECKUX JIaHHBIX, NHCTPYKIIUU MO IKCIUTyaTalluh U TEXHUYECKHE
nacropTa 3aBOJIOB-U3TOTOBHUTENEH, cepTU(UKATHI HA 00OPYIOBAaHWE U MAaTEpPUAIbI,
noJiiexKalue o0s3aTeNIbHON cepTU(UKAIMU, MPOTOKOJIBI U aKThl HCIBITAHUM U
U3MEpPEHUN, PEMOHTa M TEXHUYECKOrOo OOCIyKMBaHUS OOOpYyIOBaHUA, >XypHAI
nedeKTOB U HEMOJIaJ0K Ha 3JIEKTPOOOOPYAOBAHHUH, TPOU3BOACTBEHHBIE HHCTPYKIIUU
M0 AKCIUTyaTallMM AJIEKTPOYCTAHOBOK, MHCTPYKIIMU IO TOXKApHOW O€e30macHOCTH,
MHCTPYKUHHM II0 MPEAOTBPALICHUI0 W JUKBUIALMU aBapuil. Bce wuHCTpyKumu
pa3pabaThIBaIOTCSI C YYETOM BHIOB BBHINOJHSAEMBIX pPadOT H  YTBEPKAAIOTCS
pykoBoauTeneM opranuszauuu. [lopsaok xpaHeHHs JOKYMEHTAllUU YCTaHABIMBACTCS
PYKOBOJUTEIEM OpPraHU3aLINH.

JlokyMeHTanus qOJKHA IepecMaTpuBaThes He pexe 1 pasa B 3 roza.

Bce wu3MeHeHHMss B 3JEKTPOYCTAaHOBKAX, BBIIIOJHEHHBIE B  IIPOLECCE
JKCIUTyaTalluv, JOJDKHBI CBOCBPEMEHHO OTPaXaTbCsl HA CXEMaxX M 4YepTexax 3a
MOJIKUCHI0 OTBETCTBEHHOI'O 3a JJIEKTPOXO3SIMCTBO C YKa3aHHEM €ro JOJLKHOCTU U
JaTbl BHECEHHS] U3MECHEHUS.

CooTBeTCTBUE DJIIEKTPUUYECKUX CXeM (DAKTUYECKUM SKCILTyaTallMOHHBIM

JIOJKHO TIPOBEPATHCS HE pexe | pasa B 2 roga.
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B cootBerctBuM ¢ [15] mpoBepka yCTpPOWCTB 3alIUTHOTO OTKIFOYEHUS
IIPOU3BOJUTCS HE pexe 1 paza B KBapTall

JInsg npyrux amnmapaToB 3alUTHl PEKOMEHIYETCS NPOBOJMTH INPOBEPKY HE
pexe | pasa B kBapTa.

[IpoBepky COCTOSIHHMSI TEPMOMHIMKATOPOB M TEPMOCHUCTEM PEKOMEHIYETCA
IIPOBOJMTH | pa3 B KBapTal.

TernnoBU3MOHHYIO  JTUArHOCTUKY  3JIEKTPOOOOPYIOBAaHUS  PEKOMEHAYETCs
IPOBOJIUTH HE pexke 1 pa3a B rof.

PexomenayeTcss mpoBOAUTH BHEIUIAHOBOE NPOQUIAKTHYECKOE 00ciIeaoBaHue
OTIEJIBHBIX 3JIEMEHTOB AIEKTPOOOOPYIOBAaHUS IOCIE KaXKJOTO WX PEMOHTA WU
3aMEHBI.

Pexomennyercss mnepen  MPOBEAECHHEM OYEPEIHOIO WM  BHEIJIAHOBOIO
oOcieloBaHUsI O3HAKOMMUTBCA C JI@aHHBIMM MpEAbIAylIero oOcienoBaHus. ITo
MO3BOJIUT MPOCIEIUTh AMHAMHUKY TOKapHOM OMAacCHOCTH 3JEKTPOOOOPYAOBAHUS U
CBOEBPEMEHHO NPEAOTBPATUTH M10KAPOONACHYIO CUTYALUIO.

HenocpenctBeHHO — NpOoQMIAKTHYECKH  OCMOTpP  3JIEKTPOOOOpYIOBaHUS
OPOBOJUT KBaJU(UIUPOBAHHBIM CHEIUAIUCT OOCIYyXHUBAIOUIEH OpraHu3anuu
COBMECTHO C OTBETCTBEHHBIM 3a MOXKapHYIO NPO(PUIAKTUKY Ha OOBEKTE.

Bce onepanuu ¢ 35ekTpoobopyioBaHHEM (MOHTaX aImapaToB 3JEKTPUUECKON
3alUThl, TEPMOUHIUKATOPOB, TEPMOCHCTEM, NPOPUIAKTHUUECKOE OOCITyKUBaHUE,
PEMOHT, 3aMeHa) JOJDKHBI IPOBOAUTH  KBAIM(PHUIMPOBAHHBIE CHELMAIUCTHI

00CITy>)KMBarOIIeH OpraHu3aIiu.

3.2. lIpodpunakTudeckue Meponpus TUs

K npodunakruueckum MEpONpUSATHSIM MO TPEAYIPEKICHUIO TOXKApOB OT
ANEKTPOOOOPYTOBAHUS KUIBIX i OOIIECTBEHHBIX 3/TaHUN CIETYET OTHECTHU:

- IEPUOIUYECKUIA KOHTPOJIb COCTOSIHMSI M PabOTOCIIOCOOHOCTH ammapaTroB
3aIIUTHI JNEKTPUUYECKOU CETH;

- IPUMEHEHUE TEPMOUHANKATOPOB U MEPUOIUYECKUI KOHTPOJIb UX COCTOSTHUS;

- IPUMEHEHUE TEPMOCHUCTEM;

- IEPUOAUYECKOE MPOBE/ICHUE TETUIOBU3UOHHOM JMArHOCTUKH

AKCILUIYaTUPYEMOTO 3JIEKTPOOOOPYAOBaAHUS;
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- KOHTPOJIb COCTOSIHHSI UCTIONB3YEMBIX AJIEKTPONPUOOPOB, IIEKTPOIIPOBOIKU H
3JIEKTPOYCTAHOBOYHBIX U3JICIIUH.

CrnenyeT OTMETUTh, UTO TIEpe]] IEPBUYHON YCTAHOBKOW TEPMOUHIUKATOPOB Ha
AJIIEMEHTBI 3JIEKTPOOOOPYJOBaHUS HEOOXOAMMO COOCTBEHHHKY 3JIEKTPOYCTAHOBKHU
WIM  OKCIUTyaTUpYIOLIeH  opraHum3anmuu  pa3paboTatb  MPOEKT  MOHTaxka
TEPMOMHIUKATOPOB C yKa3aHUEM TOUYEK MX MOHTa)Ka M TUIIOB.

[IpoekT MOHTa)ka TEPMOWHIUKATOPOB IODKEH OBITh BKIIOYEH B MEpeYeHb
OCHOBHOM TEXHUYECKOH TOKYMEHTAIIUH 3alUIIAEMON IEKTPOYCTaHOBKH.

[Ipu  mocnenyrmeM TPOBEJSHUH  PEMOHTHBIX pabOT ¢  3aMeHOH
TEPMOMHIUKATOPOB JIOJDKHO OCYIIECTBIISAITh B COOTBETCTBHUH C TpPeOOBaHUSIMH,
pa3pabOTaHHOTO MPOCKTa MOHTAXA.

YCTaHOBKY  TEpMOMHAMKATOPOB  JIOJDKEH  TPOW3BOAHMTH  TEPCOHAI,
JOMYyIIEHHBIH K paboTe B JCUCTBYIONIMX OJJIEKTPOYCTAHOBKAX, HMEIOIIUH
HEOOXOIMMbIC 3HAHUS ¥ HABBIKA MOHTaXXa TEPMOHMHIUKATOPOB.

MoHTaX TEpMOUHAUKATOPOB, CIEIYyEeT NPOU3BOAUTh HAa OTKIOYEHHOM
AJIEKTPOOOOPYOBAaHUM (HAIIPUMEP, BBIBEJAEHHOM B PEMOHT, NpPU IMEPUOIUUYECKOM
WIN BHEIUIAHOBOM TEXHHUYECKOM OOCIY>KMBaHUU U T.J.) ¢ coOmroaeHueM Ilpasun no
OXpaHe TpyAa MPH IKCILTyaTalllu JIEKTPOYCTaHOBOK.

TepMouHIUKAaTOPBI, TPEUMYIIECTBEHHO, CJIENYET pa3MellaTh Ha KOHTAKTHBIX
COCIUHEHMSIX M  KOHTAaKTaX  paclpeleUTENbHbIX  YCTPOWCTB;  JOILYCTHUMO
pa3MelleHHe Ha KOpIycax HEKOTOPOIo JJIEKTPOOOOPYIOBAaHMS, a TaKXKe HHBIX
AJIEMEHTaX 3JIEKTPOYCTaHOBOK.

TepmounaukaTopbl HEOOXOAUMO pa3MellaTh TaK, YTOObI OHU OBUIM XOPOIIO
BUJHBl TpPU BHU3YyaJJbHOM KOHTPOJE COCTOSIHMS IOXXAapHOM  0e30macHOCTH
AJIEKTPOOOOPYIOBaHMs, B YACTHOCTH, TEPMOUHAMKATOPHBIE HAKICHKH CleqyeT
pa3Mmeriarb TakuM oOpa3oM, 4TOObl TEPMOMHAMKATOPHBIE METKU TEMIIEpaTypHOMR
mKanbl ObUIM  XOPOIIO BUIHBI TpPHU TPOBEIECHUH BHU3YAJBHOTO OCMOTpa
3JIEKTPOOOOPYIOBAHHUS.

[Ipu pasmemieHnH TEPMOMHIMKATOPOB CjenyeT u30eratb KOHTaKTa HX
MOBEPXHOCTH C JJIEMEHTAaMH, KOTOpbIE CIIOCOOHBI BBI3BATh HMX IOBPEKICHHE B
pe3yabpTaTe MEXaHMYECKOTO BO3ACHCTBHUS.

[lepen MOHTaXOM TEPMOUHIUKATOPHBIX HAKJIEEK, HEOOXOAMMO MPOU3BECTH UX

BHEIIHUWA OCMOTP Ha MPEAMET OTCYTCTBHSI IOBPEKICHUU. TEepMOMHIMKATOPHBIE
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METKH TEMIIEpaTypHOU IIKajabl HAKJIEHKH HE JOJDKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIiepaTyp (He JOHKHO ObITh U3MEHEHUS LIBETa METOK).

Hanecenue TepMOMHAMKATOPOB HEOOXOJUMO MPOU3BOAUTH B COOTBETCTBUU C
MHCTPYKIIMEHN MO KCIUTyaTallii TEPMOUHIUKATOPA.

B npouiecce MOHTaxa He A0MYCKaeTCs:

- MEXaHUYECKOE MOBPEKACHUE TEPMOUHIANKATOPHON HAKIICUKY,

- HAHECEHHE TEPMOMHAMKATOPOB Ha BJEMEHThl  3JIEKTPOOOOpPYIOBaHUS,
HaXOJSIINECs O]l HANPSIKEHUEM;

- pa3MellleHHe TEPMOWHIUKATOPOB B HEMOCPEJCTBEHHOM OJIM30CTH OT
HarpeBaTeIbHBIX TPUOOPOB.

B kypHane yka3plBaeTCsi MECTO HAHECEHUs TEPMOMHAMKATOPA, Mpeaen
cpalbaTbIBaHUs, UCXOJHOE COCTOSIHUE (LIBET, IpaJyHpoOBKa U T.I.), JlaTa HaHECEHHUS,
CPOK MCTIOJIb30BaHUS UK ATy 3aMEHBI.

CocTosiHME TEPMOMHIUKATOPOB CIIEYeT NPOBEPSATH IyTEM BHU3yaJbHOTO
OCMOTpa 3JIEKTPOOOOPYIOBaHUS C COOJIIOIEHUEM TpeOOBaHUN NMPaBUII OXPaHbI TPyAa
(B mepuo BHINOJIHEHMSI TUIAHOBBIX, BHEINIAHOBBIX OCMOTPOB, B IE€PHOJ] BHIIIOJHEHUS
PEMOHTHBIX padoT).

IleprnonnyHOCTH ocMoTpa 3JIEKTPOOOOPYI0BaHMS, 3aIAIIEHHOTO
TEPMOMHJMKATOPAaMH,  YCTAHABJIMBACTCS  OPraHMU3allMOHHO-PACIOPSAUTEIBHBIM
JOKYMEHTOM  COOCTBEHHUKa  JJIEKTPOYCTAaHOBKM  WJIH  IKCILTyaTUPYIOLIEH
OpTraHU3aIUEH.

[Ipu npoBeneHNM BU3YalbHOIO OCMOTpa 0c000€ BHHMAHUE CIEAYET YAEISATh
OTCYTCTBUIO MEXaHUYECKUX IOBPEXKICHUN TEPMOHMHINKATOPOB, UX OTKJIEHUBAHHIO
WJIN OTCIIAaUBaHUIO, CPabaThIBAHNUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM sl BbIBOJA OOOPYJOBaHMS B PEMOHT SIBJISIETCS IPEBBILICHHUE
TeMIepaTyphl ANEMEHTOB 3JIEKTPOOOOPYAOBAHHUS.

[MpodumakTrdeckue MEpPONIPUSATHS MIPEACTABICHBI B TabmuIie 3.
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Tabmuna 3

[IpodunakTruyeckue MeponpusiTus

Pexomenayemas JelicTBus IpH 00HAPYKEeHUHU
TexHuveckue cpeacrsa IIpopunakruyeckoe MmeponpusTue
NepUOAUYHOCTh HEHCIIPABHOCTH
ABTOMAaTHYECKHE BusyanbHblil 0CMOTP. 1 pa3 B kBapran | [Ipu 00HapYKEHUHN HEUCIIPABHOCTHU
BBIKJTIIOYATEIIN He nomxno ObITh nedopmaniuy Kopiyca, U3MEHEHUS IIPOM3BECTH 3aMEHY armapara
LBETa W OIUIABJICHUS HU3O0JISILIMU IPOBOJOB, CJIENOB
neperpena (U3MEHEHHMs 1IBeTa) KOHTAKTOB.
[IpoBepka COOTBETCTBHsSI MapaMeTpOB amrmapara,
yKa3aHHOMU B MapKUpPOBKe napaMmerpam
ANEKTPUYECKON CETH MO HAPSDKEHUIO U TOKY.
ITpoBepka paboTOCTIOCOOHOCTH.
VYcerpolictBa 3amuThl | BuzyanbHbIi 0ocMOTP. 1 pa3 B kBaptan | [Ipu 0OHaApYKCHUH HEHCIPaBHOCTH
muddepeHIanTpHOTO He nomkHO OBITH AedopMamiii Kopiryca, H3MEHEHHS MIPOM3BECTH 3aMEHY YCTPOMCTBA
TOKa [BETAa W OIUIABJICHMS W30JSILMU IPOBOJOB, CIEIOB

reperpeBa (M3MEHEHHUS 1IBETa) KOHTAKTOB.

[IpoBepka CcOOTBETCTBUS TapaMETpOB armapara,
yKa3aHHOU B MapKUPOBKE rnapaMmeTpam
JJIEKTPUYECKOM CETH IO  HAIpsHKEHUIO,  TOKY,
muddepeHnanbHOMY TOKY.

[IpoBepka pabOTOCTIOCOOHOCTH C TOMOIIBIO KHOIIKH
«Tect». Ilpm Haxatum Ha KHONKY «Tect»
YCTPOMCTBO JOJHKHO CpabOTaTh.

VYerpoiictBa  3aluThl  OT
JyTOBOTO npobos
(ucKpeHus)

BusyanbHslii 0CMOTP.

He nomxHo ObITH AedopMaiii KopIyca, U3MEHEHUS
LBETa W OIUIABJICHUS W30JSLUU IPOBOJAOB, CIEIOB
neperpesa (U3MEHEHHs L[B€Ta) KOHTAKTOB.

IIpoBepka COOTBETCTBUS IapaMETpPOB aIlapara,
YKa3aHHOM B MapKHUpPOBKE napameTpam
JJIEKTPUYECKOM CETH IO HAIIPSHKEHUIO, TOKY.
IIpoBepka paboTOCIIOCOOHOCTH C MOMOIIBIO KHOIKH

1 pa3 B kBapTan

ITpu oOHapyXeHUN HEHUCTIPaBHOCTH
IIPOU3BECTH 3aMEHY YCTPONCTBA
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Texnuuyeckue cpeacrsa

IIpopunakruyeckoe MmeponpusTue

Pexomenayemasi
MePUOJIMYHOCTH

JelicTBus IpH 00HAPYKEHUHU
HEHCIPABHOCTH

«Tect» wiM Mpu TOMOIIM TECTOBOTO YCTPOWCTBA,
BXOAIIICTO B KOMIIJICKT IIOCTAaBKH. HpI/I Ha>XaTuu Ha
KHOTIKY «TecT» ycTpoiicTBO A0mKHO cpaboTaTh. [Ipu
BKJIIOYEHUH TECTOBOTO YCTPOMCTBA B  PO3ETKY
3aIMINAaeMOH TN YCTPOMCTBO AOHKHO CpaboOTaTh.

VYerpoiicTBa 3alIUTBl  OT

Busyanbnslii 0CMOTP.

1 pa3 B kBapran

IIpn 0OHapyXeHUH HEUCIIPAaBHOCTH

TepeHaIPsKEHUS He nomkHO OBITH AedopMarii Kopiryca, H3MEHEHHS MIPOM3BECTH 3aMEHY YCTPOUCTBA

L[BETa W OIUIABJICHUS HW3OJISILIMU IPOBOJOB, CJENOB

neperpena (U3MEHEHHMsI IB€Ta) KOHTAKTOB.

[IpoBepka COOTBETCTBHsSI MapaMeTpOB amrmapara,

yKa3aHHOM B MapKUpPOBKe napaMmerpam

ANIEKTPUYECKOM CETH MO HANPSLKEHUIO, TOKY.

TepMOMHIUKATOPBI BusyanbHblil o0cMOTp. 1 pa3 B kBaptan | [Ipu 00HaApYKCHUH MEXaHUYECKUX

OTcyTCcTBME MEXaHUUYECKUX TTOBPEKICHUM. MOBPEKJICHUN  WJIM  HCTEYEHUS  CpOKa

[IpoBepka cpoKOB AKCILUTyaTallUl TEPMOMHAUKATOPOB AKCIUTYaTallluH IIPOU3BECTU 3aMeHy

B COOTBETCTBUU C IOKYMEHTALIUEN U3TOTOBUTEIIS. TEPMOUHIUKATOPA.

OTtcyTcTBHE U3MEHEHUS 1[BETa TEPMOUHIUKATOPOB. B ciydae M3MEHEHUS 1BeTa
TEPMOUHIUKATOPAIIPOU3BECTU JICHCTBUS IO
pazneny 4.3 HacTOAIUMX METOAUYECKUX
PEKOMEH IalHA.

TepmocucTembl BusyanbHblil ocMOTP. 1 pa3 B kBapran | Ilpu 0OHapyXeHUU MEXaHUYECKUX

OTcyTcTBHE MEXaHUYECKUX MTOBPEKICHUN TaTYUKOB. MOBPEeXKICHUM MM UCTEUEHHUS  CpOKa

[IpoBepka CpOKOB OKCIUTyaTallud JaTYUKOB B AKCIUTYaTallH MPOU3BECTH 3aMEHY TaTYHKOB.

COOTBETCTBUU C JIOKYMEHTALUEW U3TOTOBUTENS.

OtcyrcTBHE  M3MEHEHMsS  LIBE€Ta  OIUIABJICHHMIA,

negopmanuu.

TennoBuznoHHas [Ipoussectu TETJIOBU3UOHHYIO nuarHoctuky | He pexe 1 pazas | Ilo pe3ylbTaram TEMJIOBU3UOHHOTO
JTMAarHOCTHUKA AKCILTYaTUPYEMOTO AIIEKTPOOOOPYTOBAHUS B rojg 00ceJ0BaHUS COCTABIISAETCS TPOTOKOJL.

COOTBETCTBUU C [6] uau Apyroil aTTecTOBaHHOU
METOJAUKON TETNIOBU3UOHHON JUATHOCTUKH.

[IpoToKkoa JOMKEH COAEPIKaTh CIEAYIOILYIO
UH(pOpMaLHUIO:
- HaMMCHOBaHHE W aJIpec OpraHu3aIu-
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Texnuuyeckue cpeacrsa

IIpopunakruyeckoe MmeponpusTue

Pexomenayemasi
MePUOJIMYHOCTH

JelicTBus IpH 00HAPYKEHUHU
HEHCIPABHOCTH

HCIIOJIHUTEIS,;
- HOMEp JMIICH3UW W aKKpeIuTalluk Ha
MPOBEJICHUE  JIAHHOTO  BUJa  paboT ¢
yKa3aHWUEM JIaThl BBIIaYH, PETUCTPAIMOHHOTO
HOMEpa, HAaMMEHOBAHUS OpraHa BBIJIABIIETO
JTUTCH3UIO W TIPOBOJIMBINETO aKKPEIUTAIUIO,
CpOKa JICUCTBUS;

- HOMEp OT4eTa, HOMEp 3K3eMIULIpa U Jary
(cpoxn) npoBeneHus pabOTHI;

- HaMEHOBaHME 00CIIENOBAHHOTO O0BEKTA U

ero ajipec;
- CHOHCOK HCIOJIHUTENEeW C yKa3aHUEeM
KBTI (UKALIHH;

- MepeyYeHb CpEICTB M3MEpPEHUI

UCTIOJIb30BAHHBIX TIpU  OOCIIEZIOBaHUM, C
yKa3aHHEM JaThl TOBEPKH;

- 1neap  oOcienoBaHust  (ONpesesieHHue
MoYKapHOU OTIACHOCTH ) u 00BEKTHI
o0crenoBaHus (ykazathb KaKoe
AIIEKTPOOOOPYIOBAHUE 3[JAHUS T10JIBEPrajioCh
00CIIeI0BaHNUIO);

- XapaKTepPUCTUKUA OOBEKTOB OOCICIOBAHHS
(coctosiHHe AJIEKTPOOOOPYI0BAHUS,
HaNpsDKEeHUe, TOK HATPY3KHU U T.]1.);

- pe3ynpTaThl  oOcienoBaHUS  (CTENEHb
ne(eKTHOCTH (moxapHOt OTIaCHOCTH),
TEPMOTPAaMMBI ¥ COOTBETCTBYIOIIHE UM
dboTon3z00paxeHus, CHUCOK JAe(EeKTOB IO
CTETICHH UX TI0XKAPHOI OMAaCcHOCTH).
ConepxaHue IPOTOKOJIa MOXKET JOMOJHATHCS
B 3aBHCHMOCTH OT 00CJIeTlyeMOro oObeKTa.
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Texnuuyeckue cpeacrsa

IIpopunakruyeckoe MmeponpusTue

Pexomenayemasi
MePUOJIMYHOCTH

JelicTBus IpH 00HAPYKEHUHU
HEHCIPABHOCTH

PazBuBmmecs pgedexktel W nedekThl  Ha
HAYaIbHOU CTaluN Pa3BUTHUS PEKOMEHJOBAHO
YCTPaHATh B XOJ€ IUIAHOBOTO OTKJIIOUCHHS
ANEKTPOOOOPYAOBAHUSI.

B cnydae oOHapykeHuUs1 30HBI C aHOMaJIbHBIM
MI0YKapOOTIACHBIM TTOBBIIIICHUEM TEMITEPATYPHI
MpOU3BECTH JEUCTBUSA 1o paszaeny 4.3
HACTOSIIIAX METOMUECKUX PEKOMEHIAITHIA.

OKCIUTyaTUpyeMblIe
ANEKTPOTPUOOPHI u
AIIEKTPOYCTAHOBOYHBIE
n3zenus

Buszyanbnsiii OCMOTp AIIEKTPOTIPUOOPOB 51
ANIEKTPOYCTAHOBOYHBIX ~ M3AENUN  (SIEKTPUUYECKUX
PO3ETOK).

He nomkHO OBITH AedopMariii Kopiryca, H3MEHEHHS
[[BETA W OIJIABJICHHS W30JISIIUHU TPOBOJIOB M ITHYPOB

MATAaHMs, CIENOB TeperpeBa (M3MEHEHHUs IIBETA)
KOHTaKTOB.
He momkHO  OBITh  TOBPEXKICHHS  M30JISILUU

InUTarOIMyX IMPOBOJOB U HIHYPOB IIUTAHUA.
Pozerkn JOJIPKHBI OBITE HAaACKHO 3aKpCIJICHBI, HE

JIOJDKHBI HMMETh OIUIABJICHHMH W MEXaHHMYECKUX
TIOBPEXKJICHUH.

[IpoBepka COOTBETCTBUS MapaMmeTpoB
aneKkTponpudopa,  yKazaHHOM B MapKUpPOBKE
MapaMeTpam 3JIEKTPUYECKOU CETH 10 HANPSIKESHUIO U
TOKY.

Hcnonp30BaTh 3J'IeKTp0HpPI60p 10 Ha3HAYCHUIO B
COOTBECTCTBHHU C I/IHCTPYKI_[I/ICI\/’I 110 SKCIUTyaTaluu.

[Tepen kaxxapiMm
BKITIOUCHUEM
anexTponpudopa
U BO BpeMsI
AKCIUTyaTaIH

[Tpu oOHapyX eHHUH HEUCIIPAaBHOCTU BBIBECTU
pUOOp U3 IKCIUTyaTaIiH.
IIpoussectn PEMOHT W
HEUCIPABHOTO AJIEKTPOOOOPYI0BAHUS.

3aMeHY
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3.3. JleiictBuss 1npH  OOHAPYKEHHUHM  ABApMHHOI0  peKMMa B
3JIEKTPOO0OPYAOBAHUH

ABapuiiHbII peXUM pabOThl AKCILUTYaTUPYEMOI'O 3JIEKTPOOOOPYAOBAHUS MOXKET
MPOSBIIATHCS B BUJIE CPAaOOTKU anmnapaToB 3JIEKTPUUECKON 3allUThl CETH, U3MEHEHUs
1[BETa TEPMOMHIUKATOPOB, OOHAPYKEHHUS 30H AHOMAJIBHOI'O HAarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TPHU TEIJIOBU3UOHHOM JTUArHOCTHUKE, CPabOTKH JaTYMKOB
tepmocucteM. Kpome Toro, 06 aBapuitHOM pexxuMe padoThbl 3AEKTPONPUOOpa MOXKET
TOBOPUTH TMOSIBIICHHE HA €r0 MOBEPXHOCTH, ITHYPE M BUJIKHU MUTAHUS OIUIABIICHUH,
nedopMaliu KOpIyca, BOSHUKHOBEHUHU MPU paboTe HEXapaKTepHOro IIyMa  3araxa
TUTABSIICICS N30SI,

[Ipu3Haku aBapuitHOTO pekrMMa pabOThI AJIEKTPOOOOPYIOBAHUS U EHCTBUS MPU

X 0OHApYKEHUU MpeJICTaBIEHbI B Ta0IuUIE 4.
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Tabnuma 4
[Ipu3Haku aBapuiHOTO pexuMa padOTHI AIEKTPOOOOPYIOBaHUS U JEUCTBUS MIPU UX OOHAPYKECHUU
IIpu3Hak aBapuHHOIO peKUMAa Bo3MoskHast npuunHa PexoMennyemble AeiicTBUA
CpaboTan aBToMaTHYECKU BbIKIIOYaTenb | KopoTkoe 3aMblKkaHME B LIETIH. Orarn 1.
[Ieperpyska B nenmu. - YCTaHOBMTb KaKOM TUN  amnmapaTa 3alluThl  cpaboTain
(aBTOMaTH4eCcKuit BBIKJIFOYATEb, YCTPOWCTBO 3aIUTBI
CpaboTaiio YCTPOHCTBO 3alUTHI | YTEUKa TOKa. mudepeHInanTbHOTO TOKA, YCTPONUCTBO 3aIIUTHI OT MEpPEHANPSIKEHUS,
g depeHInaIbHOro ToKa YCTPOMCTBO 3alUTHI OT AYrOBOr0 Mpo0os (MCKpEHUs)) WIH MO0 KAKOMY
KaHaly MPOU30IIO cpabaTbiBaHUE, €CIU MPUOOP KOMOMHHPOBAHHBIM,
Cpabotano  ycrtpoicTtBo  3amuthl  OT | JlyroBoit T.€. 00beIuHseT B ce0e /1Ba U OoJsiee TUIIa 3alIUThI;
JyrOBOTO MP0o00s (MCKpEeHNs) npoOoii(mocie0BaTeIbHbBIH, - YCTaHOBUTh OOCTOSITENILCTBA TMPH  KOTOPBIX  MPOHU3OILIO
napasieabHbIN, Ha 3€MJII0) WK | OTKIIOYeHHe. UTO IMpou301IJI0 el OTKIIOYEHHEM (TIOIKIIOUEHHE I
UCKpPEHHE. OTKJIIOUEHHE TMOTpeOuTeNsi, MepIlaHue CBeTa, aHoMaibHas pabora
anekTponpudopoB u T.11.)? Kakue Harpy3ku ObUTH TTOIKIIFOUYEHBI U OBLITH
Cpaborano  ycTpoiictBO  3ammThl  oT | [lepenaapl HanpsHKEHKs B pabote? Korma u ckoJIbKO pa3 cpabaThIBaJIM amnmapaThl 3aIUTh?
HiepeHanpsKeH s - IIPOBECTH BU3YaJIbHBI OCMOTpP 3IEKTPOOOOPYAOBaHUS (LIHYPHI

IHUTaHUS, PO3CTKH,  BBIKIIOYATEIHM, KOHTAKTHBIE  COCIMHCHUS,
COCIMHUTEIIbHBIE KOPOOKH, 3JIEKTPONPUOOPHI) HA HAJIMYHE BUIUMBIX
HOBPEXKICHUH (M3MCHEHHE IIBETa WM OIUIABJICHHE W30JISLHH, CIICIIbI
TEPMUYECKOTO BO3ZCHCTBHS B pe3ylbTare KOPOTKOTO 3aMbIKaHUs,
UCKPEHUSI, TIEPErPy30K);

- €CJIM IPU BH3YaJIbHOM OCMOTpE OOHApYXKEHBI MOBPEKICHUS, TO
HEOOXOIMMO TPHCTYNIUTh K YCTPAHCHUIO IIPUYHH BBISIBICHHBIX
HOBPEXKICHHIA u PEMOHTY (3ameHe) HOBPEXICHHOTO
3JIEKTPOOOOPYI0BaHHUS;

- €CJIM MIPU BU3YaJIbHOM OCMOTpE MOBPEXKICHHS HE OOHAPYKEHBI, TO
HEO0OXOIMMO TPEHTH K JTary 2.

Orarm 2.

[TpoBepuTh HaUICKAIIYIO PaOOTY ammapara 3aliThl.

- IS YCTPO#CTBA 3all[UTBI OT MEPECHANPSHKCHHS M3MEPUTh 3HAUYCHHE
HanpshKeHHWss  nuraomed  cetd.  Eciam  3HaYeHHe  MHTAOMIETO
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IIpu3Hak aBapuHHOIO peKUMAa

Bo3mo:xHas Nnpu4inHa

PeKOMeH}IyeMbIe JeHCTBUSA

HaNpsOKCHUsT CEeTH BBIXOJHWT 3a JWAINa30H YCTAaBKH ammapara (HHKe
HWKHETO Tpejesia WIN BbIIIE BEPXHEro), To npobiema B ceru. Eciu
3HAYCHHE THUTAIOIIETO HANPSHKEHUSI CETH JISKUT B JMAIlla30HE yCTaBKH,
TO ammapaT 3alUThl HEUCIIPAaBEH U €ro HeOOXO MO 3aMEHHUTH;

- ns  ycTpoWcTBa  3alIMTHl  AMQPQEepeHIuanbHOro TOKa B
COOTBETCTBUU €O cTaHAapTamu [7, 8] B KOHCTPYKUHUHU JOJIKHO OBITh
OpEeyCMOTPEHO  TECTOBOE  YCTPOMCTBO  (KHONKa),  KOTOpOE
obecreunBaeT MPOBEPKY pabOTOCTIOCOOHOCTH ammapara. Takke MOKHO
MPOBEPHUTH PAOOTOCIIOCOOHOCTh YCTPOMCTBA C TMOMOIIBIO MPUOOPOB
NPOBEPKH W  HM3MEpPEHHs] IapaMeTpOB  YCTPOWCTB  3aAIIUTHOTO
OTKIItOYEeHHs. Ecny ammapaT 3ammThl HEUCIPABEH, €ro HEeOoOXOIMMO
3aMEHUTb.

- 7 yCTPOMCTBA 3alllUTBl OT JYrOBOro Npo0OOsi HPOBEPUTH
paboToCOoCcOOHOCTh anmnapaTa B COOTBETCTBUU C MHCTPYKLIMEH 3aBOJa-
u3roroBuTenss. Hampumep, ¢ MOMOIIBIO TECTOBOIO YCTPOMCTBA,
BXOJISIILIEr0 B KOMIUIEKT IOCTaBKU NPUOOpa, IMpU MOMOLIM TECTOBON
KHONKM M T.A. Eciu anmapar 3amiuThl HEHCIIPaBeH, €ro HE0OXOIUMO
3aMEHUTb.

- Ui aBTOMaTHYECKOTO BBIKJIFOYATEIIS IIPOBEPUTH
paboTOCIIOCOOHOCTD MeXaHu3Ma pacLerieHusl. B3Bectu
AaBTOMATHYECKUI BBIKJIIOYATENIb PYKOW W TOCie OTKIOYMUTh ero. Ilpu
OTKJIFOYEHUU JOJDKEH OBITh CIBIIIEH XapaKTEPHBIH IIEITYOK.

Ecnu anmapats! 2J1eKTpUYECKON 3alUThl UCIIPaBHBI, TO HEOOXOUMO
NEPENTH K dTamy 3.

Oran 3.

[TpoBepka MprUcoeTMHEHHBIX Harpy30K (JIEKTPOIpUOOPOB).

- MPHUCOEIUHATh K JIIEKTPUYECKOH IIeNM MOOYEPeAHO IO OJHOM
Harpyske, KOHTPOJIHUpYs cpabaThIBaHUS allapaToB 3allUTHI;

- NIpY BBISIBIICHUM Harpys3Kku, BbI3bIBaloOllel cpabaThiBaHUE armapaTa
3aIUTHI, BEIBECTU HArPy3Ky U3 SKCIUTyaTaIUH.

PesynbraThl  mpoBepkw, a  TaKkKe BCe  NPOBEICHHBIC
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IIpu3Hak aBapuHHOIO peKUMAa

Bo3mo:xHas Nnpu4inHa

PeKOMeH}IyeMbIe JeHCTBUSA

npoUIakTHYeCKue ¥  PEeMOHTHBIE  pabOTBl  JTOJKHBI  OBITH
3apuKcHpOBaHBI B )KypHAJIE.

TepMOI/IH)II/IKaTOp MU3MCHUI OIBECT

[Ieperpyska nenu.
[Imoxo¥ KOHTaKT.

- BeiBecTr arekTpooOOpya0BaHUE U3 SKCILUTyaTaIiH;

- YCTAaHOBUTH OOCTOSTENHCTBA, TIPU KOTOPHIX MPOU3OIIEI TeperpeB
(kakve Harpy3kd ObUIM TIOAKIIOYEHBI U ObUTM B pabore, mpHu
BO3MOYXHOCTH W3MEPUTHh TPOTECKAIOIIMA TOK C IIEJbI0 BBISBICHUS
HEPErPy3KH).

- MPOBECTH BU3YAILHBIH OCMOTP JIEKTPOOOOPYIOBAHHS, HA KOTOPBIN
HAHECCH TEPMOWHIWKATOP HAa HAJIWYHE BHUIAUMBIX IMOBPESKICHUI
(M3MeHeHHe IBEeTa WJIM OIUIABIICHHE W3O0JIAIIUH, CIEIBl TEPMHUECKOTO
BO3JCICTBUSL B pe3ylbTaTe KOPOTKOTO 3aMbIKaHMs, HCKpPEHUs,
MePErpy30K);

- €CIM IpPHU BU3YAJIbHOM OCMOTpE OOHapyXEeHbl MOBPEKICHUS, TO
HEOOXOIUMO TMPUCTYHNUTh K YCTPAHEHUIO TMPUYUH BBISIBICHHBIX
MOBPEKICHUIMA u PEMOHTY (3ameHe) MOBPEXKJICHHOTO
3NEKTPOOOOPYIOBAHUS;

- €CJIM TPU BU3YaJIbHOM OCMOTpPE MOBPEXKIACHUS HE OOHAPYKEHBI —
MPOBECTU OIICHKY €ro COCTOSHHS M BBIMOJIHUTH MPOQPHIAKTUYECKUE
paboTHI;

- YAAJIUTh CTapblii TEPMOUHANKATOP U HAHECTH HOBBIIL.

B xypHanme ykazarb Jary OOHapy>KeHHUs TIeperpeBa, NpPUUYHUHY,
MIPOBECHHBIC pa0OThI (PEMOHT, 3aMeHa, MPO(IIAKTHIECKUE PaboThI),
JaTy HaHECeHWsT HOBOTO TEPMOMHAMWKATOPA, COCTOSHHE HOBOTO
TEPMOUHINKATOpa (1IBET, TPAAYUPOBKA H.T.11.).

Honyqu CHUTHaJI n0>1<apH0171 OIMaCHOCTH OT
TCPMOCUCTEMbI

ITeperpyska.
IImoxoit KOHTaKT.

B cnyuyae nonydeHus curHana o neperpese:

- YCTAaHOBHUTH MECTO, T'JIe IPOU30IILIO CpabaThIBaHUE JAATUHKA;

- 3aUKCUpOBaTh B JKypHaje BpeMs, MECTO M HaUMEHOBaHUE
JIEKTPO0OOPYI0BaHMS, HA KOTOPOM MPOU30IIIIO CpabaThIBaHUE;

- TPOM3BECTH OCMOTpP O0OOpYJIOBaHMS, MO MNPHUYUHE KOTOPOTO
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IIpu3Hak aBapuHHOIO peKUMAa

Bo3mo:xHas Nnpu4inHa

PeKOMeH}IyeMbIe JeHCTBUSA

IIPOU301LIO CPadAThIBAHUE CUCTEMBI;

- 10 pe3yabTaTaM OCMOTpA, B CIydae BBISBICHHUS HEUCIPABHOCTH,
NPOBECTH PEMOHT, TEXHHUYECKOE OOCTY)KMBaHHWE WM 3aMEHY
3IEKTPOOOOPYAOBAHUS;

- Ipu HGO6XOI[I/IMOCTI/I 3aMC€HUTh JaT4UuK C COOTBGTCTBYIOHIGI\/'I
OTMETKOU B )KypHAJIE.

I[Ipy  mpoBeneHMH  TEIUIOBU3MOHHOU
JMarHOCTUKH OOHAapyXeH aHOMAaJIbHbII
HarpeB 3JIEMEHTa JIEKTPO0OOPyI0BaAHUS

[Teperpyska.
IImoxoit KOHTaKT.

[Ipu oOHapyxeHHH aBapuUHHOrO MoOXKapoomacHoro jaedekra
AIEKTPOOOOpYyAOBaHHUE HEOOXOJUMO  HEMEIJICHHO BBIBECTH W3
OKCILTyaTalluu U IIPOBECTU PEMOHTHBIC pa6OTI)I.

[Tocne ycTpaHeHHs HEMCITPABHOCTEM, TPUBEAIINX K BOBHUKHOBEHUIO
nedexTa, PEeKOMEHAYEeTCsl MPOBECTH MOBTOPHOE TEIUIOBU3HOHHOE
o0cienoBaHue JAaHHOTO OOBEKTA.

Pe3ynbrathl MOBTOPHOM JAMAarHOCTUKUA 3aHECTH B MPOTOKOJ C
yKa3aHUEM MPOBEJICHHBIX PEMOHTHO-TIPO(UIAKTHUECKUX padoT.

PekoMeHayeTcss NpOBOJUTH  BHEIUIAHOBYKD  TEILIOBU3MOHHYIO
JTUArHOCTHKY OTJIENIBHBIX DJIEMEHTOB AIIEKTPOOOOPYIOBaHUS IOCIIE
KaXXJ0r0 UX PEMOHTA WJIM 3aMEHBI.

Pe3ynbrarhl BHEIUIAHOBOM JTMArHOCTHKU 3aHOCSTCS B IPOTOKOJ C
yKa3aHUWEeM MPUYUHBI 00CTIeT0BaHNUS.

[Ipu pabote »snexTpuyeckoro mpudopa
HAOMIOaeTCsl HE XapaKTepHBIM  IIyMm,
3anax MiaaBAIencs U30JALHH.

[lepenanpl HanIpsKEHUSL.
Hapymenue IIpaBUII
JKCILTyaTaluu.

Heuncnpasaocts
anIeKTponpudopa

OTKIJIFOYUTB TEKTPONIPHOOP OT CETH.

OcmoTpeTh IpUOOp Ha HAIMYME HEHCIIPABHOCTEW (OIUIABICHHE WU
MOBPEXK/ICHHE M30JISIMU MMUTAIOIIEr0 MIHYpa, AepopMalus Kopiyca H
T.1L.).

[lpy  OOHapy)XKCHWH  HEHCIPABHOCTH BBIBECTH TNpUOOp U3
IKCIUTyaTaIuu.

[Tpou3BecTr peMOHT WM 3aMEHY PUOOPA.
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3aKJIouyeHue

JUisi TOBBILIEHUS YPOBHS MOXKAPHOM 0€30MacHOCTH OOBEKTOB KHUIIOTO
CEKTOpa U OOUIECTBEHHBIX 3JaHMI HEOOXOIMMO IMPOBEACHUE MEPOMPHUATUH IO
NpopUITAKTHKE TOXXKAPOB OT AJIEKTPOOOOPYIOBAaHUS Ha OCHOBE COBPEMEHHBIX
BO3MOKHOCTEW BEJCHHS MOHUTOPUHTA COCTOSHHUS TMOXKapHOW Oe30MacHOCTH,
HKCIUTYaTHPYEMOTO AJIEKTPOOOOPYIOBAHHUS.

K HUM OTHOCHTCS cHCTEeMaTHYECKH MOHUTOPHUHT MOXKapHOH 0€30MacHOCTH
AKCIUTYaTHPYEMOTO 3JIEKTPOOOOPYAOBaHUS KUJIBIX M OOIIECTBEHHBIX 3TaHHIA C
NIPUMCHCHUEM COBPEMEHHBIX TEXHHYECKHX CPEJCTB, @ UMEHHO TCTUIOBU3MOHHAS
JUArHOCTUKA, TMPUMCHCHHWE TEPMOMHIMKATOPOB JJI1 BBISABICHHUS aBapHHBIX
YYaCTKOB JJICKTPOYCTAaHOBOK. Takke HEOOXOJUMO BHEAPATH B MIMPOKYIO
NIPAKTUKY HOBBIC allapaThl 3aIIUThI JICKTPUUYCCKUX CETEH — YCTPOMCTB 3aIUThI
OT AYTOBOTO TIPO00s U TIepEeHATIPSKEHUSI.

C 1menb0 TOBBIIIEHHS  TOXApHONW  0O€30MAaCHOCTH  AKCILUTYyaTHPYEMOTO
ANEKTPOOOOPYIOBAHUS JKUIBIX M OOLIECTBEHHBIX 37aHUM, MNPOPUIAKTUIECKUM
OCMOTpaM JIOJHKHBI TOJIBEPraThCs BCE AJIEMEHTHI AJIEKTPOYCTAaHOBOK.

Meron npouIaKTHUKKM JOKEH BBIOMPATbCA HUCXOJs U3 TEXHHYECKHX
BO3MOYKHOCTEH, yJI00CTBa BEICHHUS OCMOTPOB M 0O€30MACHOCTH OOCIYKHUBAIOIIETO
nepcoHaiga. Bo3MOXXHO TNpuMEHEHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMH M YCJIOBHM SKCIUTyaTaIUH.

CoueTaHre HECKOJIBKUX METOJIOB MPO(PUIAKTUKY MO3BOISIET OoJiee 3(PpheKTUBHO
MIPOBOJUTH MPODPHUIAKTUKY TOKAPHOU OE30MACHOCTH AIEKTPOOOOPYIOBAHUS JKUITBIX
1 OOIIECTBEHHBIX 3TaHU.

[IpumeHsis COBOKYMHOCTh Pa3IUYHBIX METOJOB MOKHO TOCTPOHUTH CHCTEMY
MOHUTOPUHTAa W TPOOUIAKTUKK TOXKAPHON OE30MaCHOCTH HJKCIUTYaTHPYEeMOTO
AIIEKTPOOOOPYOBAHMSI, OTPAXKAIOIIYI0 COCTOSIHME TOXKapHOH  0e30macHOCTH

AIEKTPOYCTAHOBOK M MO3BOJISIONIYIO OCYIIECTBISATH €0 MPOPUITAKTHKY.
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[Ipunoxenue

Onucanue TEXHUYECKUX CPEACTB MPeAyNpPeKIeHUS U NPOPUIAKTHKH
M0KAPOB OT 3JIEKTPOO0OPYy/10BAHUA

ABTOMAaTHYECKHE BbIK/JIOYaTe M (AB)

ABTOMATHYECKMI BBIKJIIOYATENIb WM TPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTALIMOHHBIN anmnapar, IpeJHa3HAuYCHHBIN JJIs1 3aIIUThI SJIEKTPUIECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKAHUH U MEPETPY30K.

ABTOMAaTHYECKUE BBIKIIOUATENIN OBIBAIOT C DJICKTPOMATHUTHBIM pacIeUTEIEM
3AIIMINAKONIMM  JJIEKTPUYECKYI0  I€b  OT  KOPOTKOTrO  3aMBIKAaHUS |
KOMOMHUPOBAHHBIM PACUEMUTENIEM — KOTJa JOMOJIHUTEIBHO C 3JIEKTPOMArHUTHHIM

pacuenuTeNeM MpPUMEHSIETCSl TEIUIOBOM paclenuTeNlb, 3allUIIaomUi 1[enb OT
neperpy3Ku.
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1, 2 — BUHTOBBIE KJIEMMBI JUIS MTOAKIIOYEHNUS;3 - TOJABWKHBIN KOHTAKT; 4 — HEMOJIBUKHBII KOHTAKT;
5 - gyroracutenbHas KaMmepa; 6 - rHOKUil MPOBOAHUK (MIPUMEHSETCS JUIs CO€AMHEHUs! MOJIBUKHBIX
qyacTeil aBTOMATHYECKOI'O BBIKJIIOYATENsS); 7 - KaTylIKa 3JIEKTPOMAarHWTHOTO pacuenurens; 8§ -
CepACYHMK 3JIEKTPOMArHUTHOTO pacuenuTens; 9 - TemnoBoil pacienuTens (Oumeratinyeckas
wiactiHa); 10 - MexanusMm pacuenurens; 11 - pykosTka ynpasienus; 12 - ¢uxcarop (s
kperieHus apTomara Ha DIN-peiike); 13 - kopmyc.

-

itill F

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHUPOBAHHBIM pacCIEUTEIEM
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B cootBerctBuM ¢ TpeboBanusamu riasbl 3.111Y D, CII 256.1325800.2016, CII
31-110-2003 ObITOBBIE BJEKTPOCETH MOJDKHBI OBITh 3alIUIIEHBI OT KOPOTKHUX
3aMbIKaHU U meperpy3ku. [losTomMy Juisi 3alUTBhl 3JEKTPONPOBOIKUA JKUJIBIX U
OOILIECTBEHHBbIX 3JaHUN ClelyeT MPUMEHSATh AaBTOMAThl € KOMOWHHMPOBAaHHBIM
pacUEenuTENEM.

B aBTOMaTtHueckoM BBIKJIIOYATENE, 32 3ALIUTY LIEMH OT KOPOTKUX 3aMbIKAHHM

OTBEUaeT DdJEKTPOMArHUTHBIM pacuenure’ab. OH COCTOMT U3 KaTylIKd C
HaxXOASIIMMCS B €€ LEHTPE CEepACYHMKOM, YCTAaHOBJICHHbIM Ha CIEUHATbHON
pYy>KUHE.
B HopmanbHOM pexume paboOThl, TOK, WPOXOJsd IO KaTyIIKe CO3/aeT
AIIEKTPOMAarHUTHOE TIOJI€ KOTOPOE TMPUTATUBAET CEPACYHUK BHYTPh KATYIIKH.
Cunpl  3TOTO  DJIEKTPOMArHUTHOTO TOJII  HEIOCTATOYHO 4YTOOBI MPEOJ0JIETh
COMPOTHUBJICHHE TMPYKHUHbI, HA KOTOPOW YCTaHOBIEH cepieyHuK. [lpu kopoTkom
3aMBIKAHUHM TOK B D3JIEKTPUYECKOM LIEMHM MTHOBEHHO BO3PAcTaeT OO BEJIUYUHBI B
HECKOJIbKO pa3 NPEBBIIIAIONIE HOMUHAIBHBIE TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHUsI, TPOXOJAS IO KATYIIKE AJIEKTPOMArHUTHOTO PACLENUTENS YBEIUYUBAET
AIEKTPOMArHUTHOE TOJIE BO3JICMCTBYIOIIEE HA CEPACUYHHUK 0 TAKOW BEIMYUHBI, YTO
€r0 CHJIbI BTATMBAHMS XBAaTAET HAa TO YTO ObI MPEOJIOJIETh COMPOTUBICHUE MPYKUHBI,
NepeMEIasAch BHYTPb KATYIIKA CEpPACYHUK pa3MbIKAeT MOJABHKHBII KOHTAKT
aBTOMATHMYECKOTO  BBIKJIIOYATENs, o0OecTouymBas  IeMb.  JJIEKTPOMATHUTHBIN
pacLENUTENb OTKIIFOYAET SJIEKTPUUYECKYIO LIEMb 3a J0JIU CEKYH/IBI.

3amuTy 3JEKTPUUYECKOM Lenmu OT Meperpy3kd oOecredrBaeT TerIOBOM
pacuenuTeNlb aBTOMaTHYECKOTO BBIKIIFOUATEIIS.

Ileperpyska  MOXeT BO3HHUKHYTb npu BKJIFOUEHHUH B CETh
AIEKTPOOOOPYIOBaHUSL OOIIEH MOITHOCTHIO MPEBBIMIAIONICH JOMYCTUMYIO HATPY3KY
JUIsl JAHHOW CETH, YTO B CBOKO OYEPEIb MOXKET IPUBECTH K IMEPErpeBy IMPOBOJIOB
pa3pyLIEHUIO U30JIALMH 3JIEKTPONPOBOAKY U BOSHUKHOBEHUIO MOXKApPa.

TemoBo#t pacuenuTens MpEeACTaBISIET CO00W OMMETaUTMYECKYI0 IUIACTUHY,
T.€. OH COCTOMT U3 JIBYX CHASHHBIX IUIACTUH HM3TOTOBJIEHHBIX M3 Pa3HBIX METAJUIOB,
MMEIOIIUX pa3HbIil KO3 PUIMEHT pacliupeHus IpU HarpeBe.

IIpy nmpoXOXIEHUH TO OMMETAINIMYECKOM IJJACTUHE TOKa IPEBBILIAIONIETO

HOMUHQJIBHBIA TOK AB macTiHa HarpeBaeTcs, Ipu 3TOM OJIUH METAJT paCIIUPSIETCS
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ObICTpee ApPYroro. OTO MPUBOAMT K HCKPUBICHHUIO OMMETAUIMYECKON IUIACTHHBI.
IIpy wucCKkpuBIEHMHM OHa BO3ACHCTBYET HAa MEXAaHU3M pACLENUTENA, KOTOPBIU
Pa3MBIKaeT MOJABUKHBIA KOHTAKT.

Bpems cpabaThiBaHMsI TEIUIOBOI'O pACLENUTENS] 3aBUCUT OT BEJIMYUHBI
IIPEBBIIEHUS] NPOTEKAIOIIETO B LIEMM TOKAa HAJ HOMUHAIbHBIM TOkoM AB. Uem
0O0JIbIIIE 3TO MPEBBILIEHUE, TEM ObICTpee cpabdoTaeT PACLIETUTENb.

TokM yCTaBOK aBTOMATHYECKUX BBIKJIIOYATENCH, CHyXKAIIMX IS 3alIUThI
OTJEIBHBIX YYaCTKOB CETH, CJIEJYET BbIOMPATh MO BO3MOKHOCTH HAUMEHBIIUMH IO
pacueTHbIM  TOKaM  3TUX  YYaCTKOB  WIM 1O  HOMHMHAJIbHBIM  TOKam
ANEKTPONPUEMHUKOB, HO TaK, 4TOOBl ammaparhl 3alUThl HE OTKIIOYAJIU
AJIIEKTPOYCTAHOBKM TMPHU KPATKOBPEMEHHBIX Meperpy3kax (MyCKOBbIE TOKH, MHKH
TEXHOJOTUYECKUX HArpy30K, TOKU MIPU CaMO3aIyCcKe | T. I1.).

Crnenyer oOpamaTh BHUMaHUE HA MAPKUPOBKY M XapakTepucTuku AB.

B mapkupoBKe yKka3bIBarOTCS:

- MOJIEJIb aBTOMATHYECKOTO BBIKITIOUATEIS;

- HOMUHAJIbHBIN TOK - MAKCUMAaJbHBIN TOK 3JIEKTPUYECKOUN CETH, TP KOTOPOM
aBTOMATHUYECKUI BBIKIIOYATENIb CIOCOOCH [IMTENbHO paboTaTh 0€3 aBapuitHOTO
oTKitoueHus nenu. CTaHJapTHhIE 3HAaYEHHS HOMHHAJIBHBIX TOKOB aBTOMATHYECKUX
BBIKJIFOUATEJIEH ST CETEH »KIIBIX U 00IecTBeHHbIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIBHOE HAIpPSDKEHHE - MAaKCUMallbHOE HallpsbKeHue ceth B BoubTax,
Ha KOTOPOE pacCUYMTaH aBTOMATUYECKHIl BBIKIIIOUATEIb;

- TpejieNibHas OTKJII0YAIonasi CliocCOOHOCTh aBTOMATUYECKOTO BBIKIIIOYATENS -
MaKCHUMaJIbHBIE TOK KOPOTKOTO 3aMbIKaHHWA B AMIiepax, KOTOPBIM CHOCOOeH
OTKJIIOYUTH JaHHBIH AB coxpaHHUB Npu 3TOM CBOIO paboTocrnocoOHOCTh. B ciyuae
MPEBBILICHUS TOKOM KOPOTKOI'O 3aMbIKaHMsS 3HAYCHUS YKAa3aHHOW IPEleIbHOU
OTKJIIOYAIOIIEH CIOCOOHOCTH BO3HMKAE€T BEPOSTHOCTH OIUIABICHUS IOJBHUKHBIX
KOHTakTOB AB u nX npuBapuBaHus Apyr K Apyry, T.€. Bbixoaa AB u3 cTpos.

- XapakTepUCTHKa cpadaThIBaHUSI - OINpENeNseT uana3oH cpadaThIBaHUS
ANeKTpoMarHuTHoro pacuenutenss AB. XapakrtepucTuka cpabaTbiBaHUS HMEET
OykBeHHOEe oOo3HaueHue. JImsi 3amuTBl  DIEKTPUYECKUX CETEH KWIBIX U

o0l11IeCTBEHHBIX 3/1aHuH Yalie Bcero npumeHsitorcs AB ¢ xapakrepuctukamu B, C, D.
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Norotun

- HammeHoBaHue w cepns

- HOMMHANLHOR HANpPAXEHKE

- BpeMs-TOKOBaRA XapaxKTepuciuka

- HOMuHanbHaa 4yacrora

- HOMMHANBHAA OTKNIDUAEA CNocobHOoCTL
- TOXOBaER Harpyska

2
3
4
5
6

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHaBOHBI TOKOB MI'HOBCHHOI'O  paCHCILNICHUA B 3aBUCUMOCTHU OT

XapaKTepUCTUKH cpabaThIBaHUSI B COOTBETCTBUM C [12] mpeacTaBiieHbl B Tabiuiie S.

Tabmuna 5
Jlnara3oHbl TOKOB MTHOBEHHOT'O PaCIICTUICHUS
XapakTepucTHKa cpabaThIBaHUS JnanazoH
(tun AB)
B Cspimie 3 I, 10 5 I, BKIIOUUTEIIBHO
C Cspiie 5 1, 10 10 I, BKIFOYUTEIIBHO
D Cspimie 10 1, 1o 20 I, BKIFOUYUTEIIHLHO

I, - HOMHUHAJIBHBIN TOK AB.

Bri6op aBTOMAaTHUECKOTO BBIKIIOUATENS OCYIIECTBISAECTCS IO CIEAYIOIIUM
rnapaMeTpam:

- M0 KOJMYECTBY moJitocoB. OaHO- U ABYXMHoJitOCHbIE AB mpuMeHstoTCs st
onHO(a3HOU CeTH, a TPEX- U YeThIpeXTotocHbie AB - B TpexdazHoii ceTu;

- 0 HOMUHAJIbHOMY HamnpspkeHnto. HomuHanbHOE HamnpsikeHne AB noipkHO
OBITH OOJIBIIE WM PABHO HOMUHAJILHOMY 3HAUEHUIO HAMPSKEHUS 3allUIIaeMOil UM

LIETIH;

- [0 XapaKTEPUCTUKE cpaldaTbiBaHUsS. XapaKTepUCTUKY cpabarbiBaHusi AB

MOXHO BbIOpaTh coriacHo Tabiuuie 5;
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- 10 HOMMHAJIBHOMY TOKY. Onpeaennuts HeoOX0 UMbl HOMUHAIBHBIN Tok AB

MOXKHO I10 MOIIIHOCTH HJIN I1O CCUCHUIO KUJI Kabes.

YcrpoiicTBa 3a1IIMTHOI0 OTK/II0YeHMs AU depenuuanbHoro toka (Y/AT)

VYCTpoHCTBO 3alIMTHOTO OTKJIOYEHUs AUPGEepeHIMANIbHOIO TOKA WIIM, Kak

4acTo ToBOPAT, «Y30» - 3TO KOMMYTAallMOHHBIA anmnapar, NpeJIHA3HAYEHHBIA I

3allINThI BHGKTqueCKOﬁ LCIH OT TOKOB YTCUYKHU.

L1

NN
W T e

L~ L3
N

I — amdppepeHumuibHbIi

rpancgopMaTop TOKa;
2 — NOPOrosbLIii MICMEeHT;
3 — MCIHOMHMNTC/ILHBII
MEXAMM3IM,
4 — uensL TECTHPOBAHMA,
S — CHJIOBBIC KOHTAKTHI;
6 —3AMMTHBINI KOHTAKT
HenM TeCTHPOBAH AL
T — knonka «Tecrn;
R — recroBniii pesucrop;

1.2, N — kinemmet YV30.

Pucynoxk 3. [Ipuntun paboter YT

Tok yTe4kd — 3TO TOK, MPOXOJAIIMNA MO HEXKENIATeIbHbIM, B HOPMAaJbHBIX
YCJOBUSIX IKCILTyaTalluU, MPOBOASIIUM Iy TSM.

B HopmanbHOM pexknMe paboOThl BIEKTPOYCTAHOBKH, JJICKTPHUUYECKHH TOK
MPOTEKAeT Yepe3 MPOBOJAHUKUA BHYTPU HEE, KaK NPEAYyCMOTPEHO KOHCTPYKIHUEH.
OT npyrux TOKONPOBOJSIIMX 3JIEMEHTOB KOHCTPYKIMU (METaJUNIMYECKUE KOPMYC,

pama, Kapkac), MPOBOJHUKH OTAEICHBI H3O0JISIIIUEH, COMPOTHBICHHE KOTOPOW HE

IMO3BOJIACT CO30aTh JICKTPUICCKYIO LICIIb.



Pucynok 4. [Ipumep konctpykiuu YT

Ecium mo kakoii-to npuunHe (TOBpEXICHUE, BIAXHOCTh, TOKOMPOBOJSIIASL
NObUIb U T.II.) CONMPOTHUBJICHUE H3OJAIMH YMEHBIIUIOCH, HA KOPIYyCe WIH JIPYTUX
TOKOTIPOBOJISIIIIMX DJIEMEHTAX YCTAHOBKHU MOsIBisieTCs moTeHIman. Cam mo cebe Tok
YTEUYKH HE BO3HUKHET, HEOOXOJMMO CO3/1aTh IE€Ib, COCAUHSIONMIYIO JIEKTPUICCKUM
npuOop C MOTEHIHAIOM Ha KOPIyce C 3eMJIeld WM HEeHUTpasiblo. 371eCh BO3MOXKHO
HECKOJIBKO BapUaHTOB.

B nepBom ciyuae, Kopmyc 3J€KTpOYCTaHOBKH, HampuMep, OBITOBOM TEXHUKH,
KacaeTcsl METAINIMYECKOTO MPOBOJHMKA, MUMEIOIIETO KOHTAKT € 3eMjel. B Touke
KAacaHUsl 3aMbIKaeTCs 1I€Mb, U BO3HUKAET TOK yTEUYKHU. ECIIM KOHTaKT IOCTaTOYHO
HAJCKHBIA, TO CWJIAa TOKAa BO3PACTET JI0 MOpora cpabdaThbIBaHUS aBTOMATHYECKOTO
BBIKJTIOYATENS B UIUTKEe mnuTanus. [lpu ciabomM KOHTaKTe MOXKET BO3HHUKHYTh
HCKpEHHE, JIOKAJbHBIA HArpeB TOYKH KAacaHWs, YTO NPHUBOAUT K OIUIABICHUIO U
JadbHENHIEMy OBPEKACHUIO U30JSLIUN POBOJOB, BOSTOPAHUIO U MOXKaPY.

B 1pyrom ciaydae, KOpIyC J3JIEKTPOYCTAHOBKM HE HMEET KOHTaKTa C
3a3€MJICHHBIMH TPEIMETaMU U caM He 3a3emuieH. [Ipyu kacaHuM BHEIIHMX MaHeNIeu
YEeJIOBEKOM, BO3HUKAET HArpy3ka, T.K. TEJO YeJOBEKa SIBISAETCS MPOBOAHUKOM, U
yepe3 HEero IMpOoTeKaeT »JJleKTpuyeckuil TokK. IlockonbKy coOmpoTUBIIEHHE Tela
YeJoBeKa BENIMKO, CUjla TOKAa HEIOCTAaTOYHA Jid cpadaThiBaHUS aBTOMATHUYECKOTO
BBIKJIIOYATENsl B IIMTKE MUTAHHUSI U YEJIOBEK IMOJIYy4YaeT 3JIEKTPOTPaBMY BIUIOTH O
JIETaIBLHOTO UCXO/A.

Takum o6paszom, YJIT obecrieuuBaeT 3amUTy YEIOBEKa OT MOPAKEHUS
AIEKTPUUYECKUM TOKOM U 3aIlIUTy OT MOKAPOB.

[Mpunuun neiicteus YT cnenyromuid. [lpu HOpmanbHOM pexkume padOThHI

IIeNH, KOorja MOABWIKHBIE KOHTakThl YJIT 3aMKHYTBHI, NpsAMOil TOK OT (a3HOro



40

IIpOBOJA MPOXOAUT yepe3 maruuronpososn YT, 3ateM depe3 Harpysky, B KauecTBe
KOTOPOM BBICTYNAIOT, MOJKIIOUEHHBIE 3JIEKTPONOTPEOUTENN M  BO3BpALAETCS
0o0paTHO B CETh MO HYJIEBOMY MPOBOAHUKY, TaK ke yepe3 maruutornposon Y /T, npu
ATOM BeJIMYMHA 0OPATHOrO TOKA paBHA BEJIMUMHE MPSIMOTO TOKA.

IIpsamoit Tok npoxons yepe3 maruuronpososa YT co3maer B HeM MarHUTHBIN
MOTOK, B CBOIO oOuepelb OOpaTHBIM TOK TaK € CO3JaeT B MarHUTOIPOBOJIE
MAarHuTHbIA TIOTOK TaKOW € BEJIWYMHBIl, HO TaK KaK HalpaBJIE€HUE TOKOB
IPOTHUBOMOJIOKHO, TO U CO3/1aBa€Mble UMW MAarHWTHbBIE MOTOKH MPOTHBOIOJIOMKHBI,
T.€. MarHUTHbBIE NOTOKM HAIPaBJIE€Hbl BCTPEYHO IO OTHOLIEHUIO NIPYr K APYry H
COOTBETCTBEHHO, NPH PaBHBIX 3HAYEHUAX MPSIMOro U 0OpaTHOrO TOKOB,
YPaBHOBEILIMBAIOT JIPYT JIpyra, B Pe3yJIbTaTe YEro CyMMApHbI MarHUTHBIM MOTOK B
MarHuTONPOBOJIE paBeH Hymw0. Tak Kak CyMMapHbli MarHUTHBI IIOTOK B
MarHUTOIPOBOJIE OTCYTCTBYET (paBeH HYJI0), BO BTOPUYHOW OOMOTKE TOK HE
uHAyKTUpyeTcs. [1oaBHKHBIE KOHTAKThl 3aMKHYTBI, 3JIEKTPUYECKAs LENb BKIKOYEHA
¥ HaXOJUTCS B HOPMAJILHOM peKUMe paboThI.

Ecnu B OTHOM U3 3JIEMEHTOB AJIEKTPUYECKON LIENU BO3ZHUKAET yTeUYKa TOKA, TO
4acTh  JJIEKTPUYECKOTO TOKAa HAYMHAET TMPOTEKAaThb II0  HEXEJIATEIbHOMY
npoBozsemMy nytu. IIpu 3Tom, 4acTe TOKa JIEKTPUUECKON LIENH, OCTYHAIIAas OT
¢dazHoro mpoBoaa He OyIeT BO3BpAIIAThCS B CETh, @ MPOXOJS MO HEXKEIAaTeIbHOMY
NpoBOASIIEMY MyTH OyAeT yxoauTh B 3emito. CremoBaTenbHO, OOpaTHBIA TOK,
KOTOPBI OyNeT BO3BpallaThCsi B ceTh uyepe3 MarautornpoBoa YT mo HyneBoMmy
poBOAY, OyAE€T MEHBIIE MPSMOTO TOKA, MOCTYMAIONIETO B CE€Th, COOTBETCTBEHHO U
BEJIMYMHA TPSMOTr0 MAarHUTHOTO MOTOKAa CTAaHET OOJibllle BEIMYMHBI OOPATHOTO
MAarHUTHOTO IIOTOKAa, B pe3ylbTaTe 4vero B MarHutonposoae YT cymmaphbii
MarHuTHBIN ITOTOK y’K€ HE OyJEeT paBeH HYJIIO.

Bo3HuKInii cyMMapHbIi MarHUTHBIA TOTOK MHIYKTUPYET SJIEKTPUUYECKUNA TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIM MPOXOAS 4YEpe3 MarHUTOSJIEKTPUUYECKOE pesie
IIPUBOJIUT €ro B paboTy, a OHO, B CBOK OYE€PEb, PA3MBIKAET MOJABUKHBIE KOHTAKTHI
OTKJII0Yas DJIEKTPUUECKYIO LETIb.

YCTpOHCTBO 3aIUTHOTO OTKIIOUEHUsT Au(PEepeHINaTbHOTO TOKa HWMEET B
o0uxoae W Jpyrue Ha3BaHUsA, Hanpumep, Au(depeHUranbHbld BBIKIIOYATEND,
ABTOMAaTUYECKHUI BBIKIIOUaTENb AU((PEPEHIHATBHOTO TOKA, YCTPOHCTBO 3aIUTHOIO

oTKII0ueHUs. Takke B pa3IMuHbIX TOKYMEHTaX BCTPEUAIOTCS pa3Hble aO0peBUaTypbl
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nanHoro yctpoiicta, Hanpumep, ABJIT B 'OCT IEC 61009-1-2020, BT B T'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.

OcHoBHbIMU XapakTepucTukamu Y T sBasroTcs:

- tun. B 3pannsax moryT npumensatbes YT tuna «Ay, pearupyromue Kak Ha
MIEpEMEHHBIC, TAK U HA MYJILCUPYIOIINE TOKU YTEUKH, WK Tuma «ACy», pearupyromme
TOJILKO Ha MEPEMEHHBIE TOKH YTEUKU. MICTOUHMKOM MyIbCUPYIOIIETO TOKA YTEUKHU
MOTYT SIBJISITbCSI CTUPAIBHBIE MAIIMHBI C PErYJISITOPaMU CKOPOCTHU, PETYJIUPYEMbIE
VUCTOYHUKHU CBETA, IEPCOHAIBHBIE KOMIIBIOTEPHI U JIP.

- HOMMHAJIBHBIH TOK - MaKCHUMalbHbIA TOK mpu kKotopoM YT cmocobHO
JUIMTENIbHO paboTaTh, HE TepsAs CBOK paboTocnocoOHOCTh. CTaHAapTHHIMU,
Hanboyiee 4YacTO UCIOJNb3YeMbIMU 3HAYCHHSIMU HOMHHaIbHBIX TOkKOB Y /T,
UCIIOJIB3YEMBIX B 3JIEKTPOYCTAHOBKAX JKHJIBIX M OOIIECTBEHHBIX 3/IJaHUM SIBIISIFOTCS:
10, 16, 25, 32, 40, 63A;

- mudpepeHImaIbHbIi TOK - MUHUMAJIbHBIA TOK YTE€UkH, npu kotopom YT
NPOU3BENET OTKIIOUEHHUE 3JIeKTpuueckor 1enu. JuddepeHnuanbHpii TOK — 3TO
OJlHA U3 IJIaBHBIX XapakTtepuctuk Y UT;

- HOMHUHAJIBHOE HalpsDKEHUE — HalpshkeHue cetd Inpu koropom YT
CIOCOOHO JITUTEIHFHO paboTaTh, HE TEPSIsS CBOKO PaOOTOCIIOCOOHOCTH;

- PO/l TOKA - MOCTOSSHHBIA WJIU IEPEMEHHBIN;

- YCJIOBHBIM TOK KOPOTKOIO 3aMBIKAHUS — TOK KOTOPBIM KPaTKOBPEMEHHO
MokeT BblmepkaTh YJT 1mo MomeHnTa moka He cpaboTaeT aBTOMAaTHYECKUI
BBIKJIFOUYATEIIb, YCTAHOBIICHHBIN IS 3aLIUTHI €U OT KOPOTKOI'O 3aMbIKAHUS.

Bre16op YJIT npous3BoauTCS 10 CIEAYIOMUM KPUTEPHUSIM:

- 110 HOMUHAQJIBHOMY HalpsDKEHHUIO U TUIly ceTh. HoMuHanbHOE HampsbkeHue
YT nomxHo OBITH O60JBIIE MO0 PABHO HOMHUHAIBHOMY HAIPSIKEHUIO 3ATUINAEMON
uM 1iend. J{ns omHOodasHol cetn Tpebyercs asyxmoatocHoe YT, mist Tpexdaznoi
CETH — YETBIPEXITOIIOCHOE;

- o HoMuHajabHOMY TOKY. CornacHo ITYD ucnons3zoBanue YT B rpynmoBbIX
JUHUAX, HE HMMEIOIIMX 3al[UThl OT CBEPXTOKAa, O€3 MOMOJIHUTEIBHOTO amnmapara,
00€eCIeunBaloIIero ATy 3aluTy He AonyckaeTrcsa. M3 atoro cnenyer, uto nepex YT
JIOJDKEH CTOSATh aBTOMATUUYECKHMM BBIKITIOUATENh WJIM JPYroM ammapaTt ¢ QyHKIUen
3allIUTBl OT CBEPXTOKA, IO TOKY KOTOPOr0 HEOOXOJUMO BhIOUPATh HOMUHAIBHBIN TOK

YAT. Ilpu strom HoMuHanbHbIK TOK YT momkeH ObITH OoJibllie JUOO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOI'O IO HErO amnmnapara 3alluThl (ABTOMaTUYECKOTO
BBIKJIFOYATEIS WJIM APYTOro anmnaparta ¢ GyHKUMEN 3alUThl OT CBEPXTOKA);

- no gudpdepeHumanbHoMy  ToKy.  CraHgapTHBIMH  BeJIMYMHAMU
muddepennmansaoro Toka YT sastorcs: 6, 10, 30, 100, 300, S00mA. YAT c
mupdepenunanbapiM TokoM 100, 300 u 500 MA npuMeHSIOTCS ISl 3alUThl OT
noxkapoB, ¢ aupdepeHunanbubiMu Tokamu 6, 10, 30 MA - and 3amMTBHl OT

MOPpaAXKCHHA YCIIOBCKA DJICKTPUYCCKHUM TOKOM.
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™n Y30

B

Wy ¥

o Tun A & - ANR NYALCHPYIOWEro
o NOCTORHHOND TOXE (W ANK CHNYCOMBANS-
L — HOTO NEPEMENHOTD TOKA)

M TnB L————J - AN NOCTORKHOrO TOKA (W
—~— ANR CHHYCONZANLMOrD NEPEMeNHOrD
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Pucynox 5. Mapkuposka YT

[Tpumensiempie Tumel YT GyHKOMOHATBEHO MOJDKHBI TMPETyCMaTPUBAThH
BO3MOXHOCTh MPOBEPKU WX padorocmocoOHocTH, mpoBepka YT (tectmpoBanue)
JUTSL KWJIBIX OOBEKTOB JIOJKHA MPOBOJIUTHCS HE PEXKE OJAHOTO pa3a B TPHU MecsIla, O
YeM JI0JbKHA OBITh 3alKiCh B HHCTPYKIMU MO JKCIUTyaTallMd MPEapUsTHS-

HU3TOTOBUTCIIA.
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YcranoBka Y/IT, pmelcTByromMX Ha OTKIIOYEHHUE, 3amnpeliaeTcs s
ANEKTPONPUEMHUKOB, OTKJIIOYEHHE KOTOPBIX MOXET TPUBECTH K OIMACHBIM
MOCIECTBUSAM: CO3JIAHUIO HEMOCPEICTBEHHOM yrpo3bl Mg JKU3HU  JIIOJIEH,
BO3HUKHOBEHHIO B3PHIBOB, IMOXKAPOB U T.II.

JIns caHUTapHO-TEXHUYECKUX KaOWH, BaHHBIX W JAYIIEBBIX PEKOMEHIYETCS
yctanaBnuBaTh YT ¢ HOMUHAIBHBIM THU(HEpEHIHATBHBIM OTKIIOYAIOIIUM TOKOM
no 10 MA, ecnu s HUX BbIACIEHA OTHEIbHAs JIMHUS, B OCTAJBHBIX CIydasx,
HarpuMep, P TPUMEHEHUH OJIHOW JIMHUM JJII CAaHUTAPHO-TEXHUYECKOW KaOWHHBI,
KyXHU U Kopuaopa, cienyet npuMeHsatsh YT ¢ HoMuHabHBIM quddepeHiiranbHbIM
OTKJIFOYAroImuM ToKoM 10 30 MA.

Hnst ogHokBapTupHbIX AoMOB YT ¢ HOMHMHanbHBIM AuddepeHnaiIbHbIM
OTKJTIOUAIOIINM TOKOM 110 30 MA peKoMeHIyeTCsl IpeayCMaTPpUBATh JJISI TPYITOBBIX
JUHUN, TUTAIOIIMX IITENCEIbHbIE PO3ETKM BHYTPU JOMa, BKJIIOYas I1OJBAIbI,
BCTPOCHHBIE M TMPUCTPOCHHBIC TapaKW, a TAaKXKE B TPYIMIOBBIX CETAX, MUTAIOIIUX
BaHHbIE KOMHATBI, JAYIIEBbIE M cayHbl. JlJIsI yCTaHABIMBAEMbBIX CHapyKHU
ITEeTNCceIbHBIX po3eToK ycraHoBka YT ¢ HomuHanbHBIM auddepeHImaibHbIM
OTKJTIOUaromuM TokoM 10 30 MA o0s3aTenpHa.

B 3panusx moryr mnpuMeHsTbes Y30 Tuma «A», pearupymrole Kak Ha
NEepEeMEHHbIC, TaK W Ha MNYyJbCUPYIOMIME TOKU MOBpEXKICHUHN, uiIu «ACH,
pearupyromnme ToJIbKO Ha IEPEMEHHbBIE TOKH YTEUKH.

Kak BugHo m3 xoHcTpykumu YT (ecnmu pedb uaer He 0 KOMOMHHPOBAHHOM
YCTPOUCTBE) B HEM OTCYTCTBYET 3allliTa OT CBEPXTOKOB M MPHU JIIOOOU CXEME €ro
MOAKIIOYEHHS  JODKHAa  OBITh  MpeAycMOTpeHa  oOs3aTesnbHas  yCTaHOBKA
ABTOMATHYECKOTO BBIKJIFOYATEIIA, OIS 3alllUThI, KaKk camol ceT, Tak U Y I T oT TOKOB
Meperpy3Ku U KOPOTKOTO 3aMbIKAHUS.

Taxke HeoOXoauMa mepuoauyeckas mpoBepka padortocmocobHoctn YT.
Crangapramu [7, 8] ycTaHOBIEHO TpeOOBaHWE MO HAIMYWIO YCTPOWCTBA MPOBEPKHU
paboTocriocoOHOCTH YAT (KHOTIKH). [TpoBepka paboTOCIIOCOOHOCTH
ocymecTBisgeTcs HaxkatueM KkHonku «TECT». Ilpu ee wnHaxatuu B YT

HUCKYCCTBEHHO CO3/Ia€TCS TOK YTEUYKH, YTO JOJKHO MPUBECTH K OTKIr0YeHuto Y /(T.

YcTpoiicTBa 3alIMTHI OT IYroBOro npooost uiau uckpenus (Y3 A1)
JlyroBoii mpoOOM WJIM HCKpPEHHUE — OJWH M3 aBapUUHBIX MOKAPOOTACHBIX

PEKHUMOB B 3JICKTPOCCTAX.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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B ommmume OT KOPOTKMX 3aMbIKaHUM, BO3HHUKAIOWIMK IIPU HCKPOBBIX H
JYTOBBIX pa3psiax TOK, OTPAaHUYMBAETCS CONMMPOTUBICHUEM HArpy3KH, Ha KOTOPBIM HE
pearupyroT aBTOMATUYECKUE BBIKJIIOYATENN, HO 32 CYET IJIUTEIBHOIO BPEMEHHU €T0
MPOTEKAHUSI, MOXKET MPOUCXOAUTH BOCIZIAMEHEHHUE U30JIAIUU IMPOBOIA.

OnHolt W3 TJIaBHBIX MPUYUH MCKPEHHS SBISETCS OOJBIIOE IMEPEXOTHOE
conpotusiierne (BIIC), B o6uxo/ie Ha3pIBaeMOe TaKXKe «IJIOXUM KOHTakTOM». [Ipu
BIIC nHa mnepexoae H3JIEKTPUUECKOrO TOKA C OJHOrO MPOBOJHMKA Ha APYrom
oOpasyeTrcsi moclieloBaTe/ibHAasl WM TMapajuielibHasl JJICKTpUYECKas Jyra MeExIy
IPOBOJAAMH WJIM KOHTAKTAMMU.

BIIC wacto BO3HHMKaeT BcleACTBHE JACHEKTOB UM MOBPEKICHHM,
IPOU3OIICANINX NP dKCIUTyaTalluu o0opynoBanus. Hampumep:

- TMIOBPEXKJICHUS U3OJSIUKA KaOessl TBO3ISIMU, IITypyIaMH, 3aKUMaMH WIH TIPU
MEXaHMYECKOM BO3/ICHCTBUU JPYTUMU MPEIMETAMM;

- IOBPEKICHUS U30JISIIIUU KaOeseil TphI3yHaMH B JIOMAIIHUMU KU BOTHBIMU;

- U3JIOM Kabest (MpoBojaa) MpU U3ru0ax WM MPU MOCTOSHHBIX MEXaHHUYECKUX
BO3JCHCTBUAX;

- CTapEHHE M30JISIUHMH, TTOBPEXKICHUS OT BO3ICUCTBUS TEMIIEPATypPhl, BJArH,
JIPYTUX pa3pymamnux GakTopos;

- YXyIIIEHWe KOHTaKTa HM3-3a OCJa0JICHUS 3aKUMOB, CTapEHUS W OKHCIICHUS
IIPOBOJIOB U T.[I.

B moBpexaénHol Jxuiie BO3HHMKAeT Majblil 3a30p, MpoOMBaeMblii pabouum
HaIpsHKEHUEM, TTIOATOMY TOK I10 TaKOMY KaOero MpooJKaeT MpOTeKaTh, U OCTAETCs
0JIM30K K HOMHHAJIIPHOMY 3HA4YCHHUIO, a 3HAYMT, aBTOMAaTHYCCKHM BBIKIIOUATEIb Ha

HET0 HE pearupyer.
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Ocnabnentpin Mexanuyeckoe lNepenasnemHbli HenoaHoueHHbIH

KOMTaKT nospexaeHue kabensv KOHTaKY
rabenn

55 &

Redery Nospexaerue Mexanuueckoe MospexaeHue CKpYyTKa meap v
xabena rPbIZyHaMu nospexaexnue WUNK Crapexne ANOMUHKR
U3IONAUNKM M30NAUMKM

Pucynok 6. Bo3mMoskHbIE TPUUKUHBI UICKPEHUS B AJIEKTPOIPOBOJIKE

B 3a3ope BO3HHMKaeT NyroBoil pas3psi, CONPOBOXKIAKONIMNCA WHTEHCHBHBIM
BBIJIEJIEHUEM TeIlla, YTO MPUBOAUT K JAJIbHEHUIIIEMY pa3pyIICHUIO U30JISAIUN KaOems
U €ro BO3TrOPaHHIo.

[Ipu  OonbIIOM  TEPEXOJHOM  CONPOTHUBICHMM  BO3HUKAET  MPOIECC
[UKIMYECKOro O00pa30BaHMUS W TallleHUs JJICKTPUYECKOW Jyrd, MPOUCXOIUT
3HAYUTEIBHOE W JUIMTEIBHOE BBIJCIICHUE TEIUIOBOW JHepruu. Bo3HuKaroT
JUINTENIbHBIE W YCTOMYMBBIC TEILJIOBBIE PEKUMBI PaOOTHl AJIEKTPUUECKUX IIETICH,
BCJICACTBUE YEro MPOUCXOAMUT Pa3pyIICHHE HU3OJSIIUU U 3allUTHBIX O0O0JIOYEK, a
TaKKe IOCIIEYIOLIEE BO3TOPAaHHUE.

[Io mexaHW3My BO3HUKHOBEHMS, pPa3IMYalOT ITOCIEIOBATENbHBIA JTYrOBOU

po0oii, mapauienbHbIN TyTroBOM MPOOO U TyroBoi poOoil Ha 3eMITIO.

L (nuHuA)

HAIPY3KA

N (He#nTpanb)

n
i
[
PE (3azemneHue) .

Pucynok 7. MexaHu3M BO3HUKHOBEHHS 1yTOBBIX MPOOOEB
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[lon mnocnenoBaTeNbHBIM JIYrOBBIM NPOOOEM MOHUMAETCS AIIEKTPUYECKHM
npo0oil M30UMK (MU BO3AYLUIHOTO MPOMEXYTKA), NMPU KOTOPOM TOK MPOTEKAET
yepe3 Harpys3ky uenu, 3ammmaemor Y3/II. IlocnenoBarenbHblil ayroBoil nmpoOoi
BO3HHMKAET, MPEXKIE BCEro, B pPE3yIbTaTe IMOBPEXKIAEHUA NPOBOAA HWIM IOTEPHU
KOHTaKTa B IOCJIEJOBATENIBHOCTH C HArpy3koil. B 3Tux ciyyasx, BeIMYMHA TOKa
MEHbIIIe, 4YeM PadouMuil TOK, U aBTOMATHYECKUE BBIKJIIOUATEIN WIM BBIKIIOYATEIU
muddepeHraIbHOr0 ToKa HE CIOCOOHBI ONPEAENIUTh HEUCIIPABHOCTh U OTKIIOYUTH
3aIIUIIAEMYIO LEb.

[MapannenbHbld 1yroBoi nmpoboi - 310 mpoOoil, TpU KOTOPOM TOK IMPOTEKAET
MEXIy AaKTUBHBIMU MPOBOJHUKAMH, TMapajulelibHO 1enu Harpy3ku. [IpoOoit
COIMPOBOK/IA€TCS MOABICHUEM JJIEKTPUUYECKOU JIYTH, CIIOCOOCTBYIONIECH 3aMbIKaHHUIO
NPOBOAHMKOB. BennumHa Toka mpu mapajuieIbHOM MpoOoe OmpenesieTcs MOJHBIM
CONPOTUBIICHUEM LeNU. B 3aBUCMMOCTH OT TOro, KaKOii HOMHHAJIBHBII TOK UMEET
aBTOMATUYECKUI BBIKIIIOYATEb, MPOUCXOAUT (WJIU HE TPOUCXOJUT) OTKIIOUYEHHUE
nenu. Ilpu 3arpyOiieHHON ycTaBKe TOKa cpabaThiBaHUS aBTOMATHYECKOTO
BBIKJIFOUATENS OTKIFOYEHUE LETH MPOUCXOIUT C 3aAEPIKKOM.

JlyroBoii mpo0Ooii Ha 3eMJII0 — 3TO TIPOOOH, TPH KOTOPOM TOK MPOTEKAET MEXKITY
AKTUBHBIM MPOBOJHHUKOM U 3eMJIeH B pe3yJibTaTe 3aMbIKaHUs (Pa3HOTO MPOBOJIHUKA
Ha 3€MJIIO WM Ha DJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3€MIICH.

YcrpoiicTtBo 3ammThl 0T ayrooro mpo6os (Y3II) — HOBBIHM KiTacc ammapaToB
3aIATHl 3IEKTPUYECKON CETH, MpPEJHA3HAYECHHBIM, B OTIMYME OT APYIMX BHIOB
NMEKTPUYECKUX 3aIIUT, UCKIIOYUTENBHO ISl MPEAYNPERACHUS U NPEAOTBPAIECHUS
10’KapoOB, BO3HUKAIOIIHMX HU3-3a TyTOBOT0 MPOo00s (MCKPEHHS).

HekoropeiMu pa3paboTuukaMM 3THX H3JIEJIHA NPUMEHSETCS TAKXKE TEPMHH

«YCTPOICTBO 3alIUThI OT UcKpenus» (Y3Uc).
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Pucynoxk 8. [Ipumeps! yCTpONCTB 3aIlIUTHI OT JYTOBOTO MPOOOs pa3InyHbIX
IPOU3BOIUTENEH

V31T HOCUT UCKITIOUUTENBHO MPOTHUBOIOKAPHOE Ha3HAYEHUE.

OcHoBHOU  3amauedt  Y3JII  saBasercss  CBOEBPEMEHHO  paclO3HATh
BO3HMKHOBEHHE  II0XKAPOOMACHOTO HCKPEHUA U  OTKIIOUHUTh  3allHUIIAEMYIO
AIEKTPUYECKYIO LETIb.

VY3AII ckoHCTpyHpOBaHO TaK, 4YTOOBI OINPEICIUTh IMOSBJICHUE JYTOBOIO
(MCKpOBOrO) pa3psiaa U MNpepBaTh KOHTYpP €LIE€ Mepel TeM, KaK SHEpPrusi B MecTe
HEHUCIIPABHOCTHU JOCTUTHET 3HAUYEHUH, BEAYIIUX K BOSHUKHOBEHUIO ITOXKapa.

VY3JIT oOecrneunBaeTr aBTOMATHYECKYIO JAHATHOCTUKY KOHTPOJIHPYEMOM
AIIEKTPUYECKOW TN M MPU BO3HUKHOBEHWW HMCKPEHUS OTKIIOYAaeT €€ oT oOmien
MMATAIOLIEH CETH.

Takum oOpa3om, 1eTb MPUMEHEHHSI ITUX YCTPOUCTB — ATO MPEAYNPEKICHHUE
MOXAapOB, BO3HUKAKIIMX B IMOMEIICHUAX, 3JaHUAX U COOPYKEHUSAX IO NPUYUHE
HEUCTPABHOCTH 3JIEKTPOOOOPYAO0BAHUS, MPOSBISIONIECHCS B BUIE AYrOBOrO MpodOos

(uckpeHnus).
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bonapmmuacTBo  Y3/II  uMCnonb3yloT CXOXKHE TNPUHLHUIBI  OOHApYKEHHS
II0KapOONACHOI'O MCKPEHHMSI B CETH. Y CTPOMCTBO AHAIM3UPYET COBOKYITHOCTB
MapamMeTpoB TOKA M HAIpPSKEHUS CETHU, XapaKTEepPHBIX [JIsl MCKPEHHMs: BEIUYHUHY,
dopMy, OJIAPHOCTH, MPOJOJKUTEIBHOCTD U TEMI CIEAOBAHMS CKAYKOB. DTU CKauKHU
U JalT uHpopMalurio, o0padaTbiBaeMyt0 MOayJieM oOpaOOTKH CUTHAJIOB B COCTAaBE
V3/II1. BennunHa MONy4YEHHOrO CUTHAJIA CPABHUBAETCS C 3a/JaHHBIM 3HAYEHUEM H
OpU KaXJIOM TPEBBILICHUU TOrO 3HAYEHMS MOJACTCS UMIYJIbC PETUCTPUPYEMBbIN
HakonuTesneM. [Ipyu TOCTMKEHHH B HAKOIIMTENE YCTAHOBIEHHOI'O YMCIIA UMITYJIbCOB
3aJIaHHOTO YpPOBHS TOAPsAJ (OpPMHUPYETCS CHUTHAJ, OTKIIOYAIOMIMKI 3allUIlaeMyo
JIMHUIO.

Baxnoil xapakrepuctukoit Y3/II, sBisieTcs NOMEXO03alIUIIEHHOCTh, T.€.
OTCYTCTBUE HEXEJNATENbHbIX (JOKHBIX) cpabaThlBaHW TPU BKIIOYEHUH B
3alMIIAEMYIO LIENb PA3IMYHbBIX JIEKTPONPUOOPOB, HAPUMED, MBIJIECOCA, UCTOYHHKA
OUTAaHUS C DJIEKTPOHHOM KOMMYTAalMEW, JBUrareiis KOHJIEHCATOPHOIO ITyCKa,
AJIIEKTPOHHBIX PETYISTOPOB (TUPUCTOPHOTO THIA) CHIIBI CBETA, (IIYOPECLEHTHBIX U
TaJIOTCHOBBIX JIAMII, & TaKXE «HOPMAIbHO HCKPAIIMX» PYUHBIX SJIEKTPOOBITOBBIX
UHCTPYMEHTOB C JBUTATEISIMH KOJUIEKTOPHOTO THUIIA UCKPEHUE B KOTOPBIX SABISAETCS
NOMYCTHUMBIM, HAIPUMED APEIIb.

Croutr OTMETHTh, YTO OTHEJbHBIE SJIEKTPUYECKHE YCTPOMCTBA CAaMH MOTYT
reHepUpPOBaTh BBICOKOYACTOTHBIE M CPEIHEYACTOTHBIE MOMEXH, KOTOpbhIE OymyT
pacrio3HaBaTbest Y3/[II kak wucToyHUK wuCKpeHus. Hampumep, THUPUCTOPHBIE
perynasaTopel ¢ (a30BBIM YIIpaBICHHEM O€3 ITOMEXOIOIABISIONIUX (PUIBTPOB;
pa3Iu4HbIE YCTPOICTBA, T€HEPUPYIOIINE BBHICOKOYACTOTHBIE MTOMEXH IOBBIIIEHHOIO
YPOBH$, CYIIECTBEHHO IMPEBBINIAIONIME HOPMBI Ha moMmexoamuccuto. Ilpu Hanmuuun
NEPEYUCIICHHBIX YCTPONCTB, MPUXOAUTCA JIMOO OTKa3bIBaTbCi OT MPUMEHEHUS
VY311, yBeauuuBas pUCKH BO3TOpaHUN OT HCKpeHus, Jubo orkirodats Y3II Ha
BpEMS UCIIOJIB30BAHMS YCTPOMCTB, SBJISIOIINXCS T€HEPATOPAMU BBICOKOYACTOTHBIX U
CPEAHEYACTOTHBIX IIOMEX.

OcHoBHbIMU XapakTepucTukamu Y311 sBnstoTcs:

- HOMHUHAQJIBHBIA TOK - MaKCHUMaIbHBIA TOK mpu KoTtopoM Y3/IT crocobHO
JUINTENIbHO palboTaTh, HE Tepss CBOIO paboTocnocoOHOCTh. B oCHOBHOM
BBIIIYCKAIOTCA B MATH MOAU(UKAIMAX, B 3aBUCUMOCTH OT HOMHHAJIBHOTO TOKa: 16,
25, 32,40, 63A;
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- HOMMHAQJIBHOE HAIPSOHKEHWE — HamnpspkeHue ceth npu kortopom Y 3/II
CIOCOOHO JTUTENBHO paboTaTh, HE TEPSI CBOIO PAOOTOCIIOCOOHOCTE;

- YCJIOBHBI TOK KOPOTKOTO 3aMbIKaHHS - TOK KOTOPBIA KPAaTKOBPEMEHHO
MoxxeT Belaepxkath Y3III g0 MomeHTa moka He cpaboTaeT aBTOMATUYECKUUI

BBIKJIIOYATCIIb, YCTaHOBHeHHBIfI AJI 3alIUTEI OCIIU OT KOPOTKOI'O 3aMbIKAHMA.
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Pucynok 9. [Ipumep mapkuposku Y311

Br16op Y311 mpou3BoAUTCS MO CIACAYIOIIUM KPUTECPHUSIM:

- 10 HOMUHAJIbHOMY HanpsbkeHuto. HomunansHoe Hanpsikenue Y 311 gomxHo
OBITH OOJIBIIIE JIMOO PAaBHO HOMHUHAJIBHOMY HAMPSOKCHUIO 3aIIUIIAcMON UM 1ICTIH;

- 10 HOMHUHAJIbHOMY TOKy. Y3JIII He 3amuimaeT 3JeKTPUYECKYI0 CETh OT
Teperpy3Ku U TOKOB KOPOTKOro 3ambikaHus. [loatomy nepen Y3/II1 nomxkeH cTosTh
aBTOMATUYECKUN BBIKIIOUATENIb WM JAPYrol ammapat ¢ (QyHKOuMEW 3alliuThbl OT
CBEPXTOKa IO TOKY KOTOPOTO0 HEOOXOUMO BbIOMpaTh HOMUHANBHBIN TOK Y 3I1. [Ipn
sToM HOMHHAIBHBIN TOK Y3II nomxkeH ObITh Oonbilie MO0 paBeH HOMHUHATHHOMY
TOKY YCTAHOBJICHHOTO JIO0 HEro arapara 3alluThl (ABTOMAaTUYECKOTO BBIKIIOUATEIIS
WJIU APYroro amnmnapara ¢ (pyHKIuen 3aIuThl OT CBEPXTOKA).

Taxsxe npu BeiOOpe Y31 cnenyer oOpatuTh BHUMaHKE HA HANU4YUEe (YHKIUU

MIPOBEPKU pabOTOCTIOCOOHOCTU YCTpoiicTBa. HekoTopble MpOM3BOAUTENN OCHAIIAIOT


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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V3111 kHOKOM MPOBEPKHU, OTAEIBHBIE IPOU3BOJUTENIN B KOMIUIEKTE C YCTPOHCTBOM
IIOCTABISIIOT CPEACTBO KOHTPOJSA B BHJAE ABTOHOMHOM BWIKH, IHO3BOJISIOLIEH
MMUTUPOBATh MCKPOBBIE pa3psibl, U TaKUM OOpa30M OCYIIECTBISATH KOHTPOJb
(GYHKUMOHUPOBAHUS M3JIEIUS W ONpEIeiIeHUEe 30Hbl €ro JEUCTBHS, YTO SBISETCS

HCCOMHCHHBIM IMPCUMYIICCTBOM TAKHX aIlllapaTOB.

Pucynox 10.ITpumep Y3111 B KOMIUIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(bYHKIIMOHUPOBAHMUS

VYceranoka Y3/III B rpynmnoBbIX CETAX MUTAHUSA CUCTEM IPOTHBOIOKAPHOU
3alUTBl U B 3JIEKTPOYCTAHOBKAX MEIMUIIMHCKOIO HA3HAYEHUS, IMOJIEPKUBAIOIINX
KU3HEJEATEILHOCTh OOJIBHBIX, HE IOMYCKAEeTCSl.

VY311 aBnsiercst €mie OJHUM BHJIOM 3alUTHI AJIEKTpUYECKUX 1eneid. OHO He
3aMeHseT CcOo0OW JApyrue ammaparbl 3allUThbl M HE OTMEHSET HE0OXOIMMOCTHU
MIPUMEHEHHS B AJIEKTPUYECKUX LEIMAX aBTOMATUYECKUX BBIKIIOYATEIIEH U YCTPOUCTB
3alIATHOTO OTKIIOYECHHS AU(depeHITNaAIBHOTO TOKA.

V311 pexoMeHIyeTCs YCTaHaBIMBAaTh B OTIEIbHBIX TPYHIOBBIX JIMHHUSIX
MATAHUS OCBEUIEHUS] M IITENCEIbHBIX PO3ETOK IOCIE APYTUX annapaToB 3allUThI
(AB, YIT).

VYceranoska Y311 3anpemiaercst B TMHUAX CUCTEM MPOTUBOMOKAPHOMN 3aIlUTHI,
a TaK)K€ BJIECKTPONPUEMHHUKOB, OTKIIOUYEHUE KOTOPBIX MOXKET MPUBECTH K ONACHBIM
MOCIECTBUSAM: CO3JIAHUIO0 HEMOCPEACTBEHHOM yIrpO3bl Il  JKU3HHU JIKOJEH,

BO3HHWKHOBCHHUIO B3PBIBOB, I1OKAPOB U T.[.

YcrpoiicTBa 3amuThl 0T nepeHanpsizkenus cetu (Y3II)
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[Iepenanpl HaIPS)KEHUS B BJIEKTPUUECKOM CETU SBIISIFOTCS OJHOU U3 OCHOBHBIX
NPUYUH BBIXOJA M3 CTPOSI DJIEKTPUUECKUX MpUOOpPOB, B OTIEIBHBIX CIydasx
NPUBOAAIIMX K Moxkapy. OcoOEHHO OCTPO BOMPOC 3aALIUTHI JIEKTPONPUOOPOB OT
MEPENANOB HANPSIKEHUS CTOMT B JKWIbIX MHOTOKBAaPTUPHBIX JOMAax CTapou
MOCTPOMKH, & TaK K€ YaCTHBIX XKWIBIX JOMAaX MOAKIIOUYEHHBIX K CTApbIM JUHUSAM
3JIEKTpoIepeaay.

YCTpOMCTBO 3alUTBHl OT MEPEHAIPSHKEHUS WM PEJIE€ HANPSHKEHUsT — 3TO
anmapar  3alluTbl, OCYIIECTBISAIOIINNA  HENPEPBIBHBIM  KOHTPOJIb  BEJIMYWHBI
HAIpPSDKEHUST TUTAIONIIEH CeTH C 1eNbI0 OO0CECIeUeHUs] OTKIIOUEHUS] Harpy3kd B

ClIydac BbIXOJa 3HAYCHUA HAIIPSAKCHUA 3a YCTAHOBJICHHBIC IIPUICIIBI.
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Pucynok 11. IIpumepsl yCTpOUCTB 3alIUTHI OT MEPEHANPSKEHUS PA3IMYHBIX
MIPOU3BOIUTEIICH
Hasznauenune V3II 3akmrodaeTcs B 3alIuTe dJIEKTPOOOOPYAOBaHUS OT

NepenagoB HAIMpPSIKEHUS! CETH KOTOPbIE MOTYT BO3ZHUKHYTH B CJIEACTBUE PA3TUUYHBIX
(akTOpOB TakMX Kak OOpBIB HYJIA, TepeKoc ¢a3 u T.1.

Kax mpasuno, Y3II cocTouT U3 IBYX OCHOBHBIX OJIOKOB: M3MEPUTEIHLHOTO H
WCIOJIHUTEIBHOTO.

[Ipu nomaue wa Y/III HampspkeHUs M3MEPUTENbHBIA OJOK OINPEAeNseT €ro
BeJIMUMHY. Ecnym M3MepeHHOEe 3HAaYCHHE HANPSKEHHS 3JIEKTPOCETHM HE BBIXOJMT 3a
YCTAHOBJICHHBI B HACTpOWKax JUara3oH 3HAYEHUN H3MEpPUTENbHbIA OJIOK MOAAaeT
CUTHAJI Ha WCIIOJIHUTEIBHBIN OJIOK (peyie) KOTOpBI 3aMBIKA€T CHUIIOBOW KOHTAKT,
BKJIFOYAs] TEM CaMbIM HArpy3Ky B CETb.

Taxkum oOpazom, Y/II ocymiecTBiaseTr HEMPEPHIBHBIM KOHTPOJIb HANPSIKEHUS
AJEKTPOCETU. B ciydae CHMKEHUS HANPSHKEHUS HUXKE YCTaHOBJIEHHOI'O MOPOra WU
MOBBIIICHUSI BBIILIE YCTAHOBJIEHHOIO B HACTPOMKAX MOpOra M3MEPUTENIbHBIN OJIOK

MTHOBEHHO TMOJIa€T CUTHAJI HAa WCIOJHUTEIbHBIM MeXaHu3M (pesie) KOTOPBIM
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OTKJIIOYAaeT JJIEKTPOYCTaHOBKY OT ceTu. llocie BOcCTaHOBIEHHMS 3HAYCHUS
HampsDKeHUsT 10 JIONYCTUMOI'O0  3HAYEHHs, U3MEpPUTENbHBIA  OJIOK  yepe3
YCTAHOBJICHHYIO B  HACTpPOMKax BBIJACPKKY BPEMEHM IIO0JAaeT CHUTHAJI Ha
VCTIOJTHUTENBHBIA MEXaHU3M, KOTOPBI BHOBb BKIIFOUAET HATPY3KY.

CyleCTBYIOT CIENYIOIINE TUIIBI PEJIe HANIPSKEHUMN:

-110 TUITY AJIEKTPOCETH: OAHO(a3HbIe U TpeX(a3HbIC;

-110 CO0Cc00y YCTaHOBKH: CTallMOHapHble U nepeHocHbie. [Ipu ycranoBke Y3II1
BO BBOJHOM OJJIEKTPOUIUTKE OOECleunBaeTcs 3allluTa BCEW 3JIEKTPOCETH U BCEX
ANEKTPONPUOOPOB, MOAKIIOUeHHBIX K Hell. [lepenocHbie Y3II mpumeHsroTcs, kKoraa
€ro YyCTAaHOBKa B IIHUTKE 3aTpyJHEHA WIM HE0O0XOAuMO 00eCIeYuTh O0CcOoObIe
HACTPOWKH 110 HANIPSHKEHHUIO CETH JJI1 KOHKPETHOTO AJIEKTPOOOOPY10BAHUS.

B nHacrosiee BpeMst CylIECTBYIOT YyCTPOMCTBA 3alUThI OT MEPEHAIPSIKEHUS C
KOMOMHUPOBAHHOW 3alllUTOM, TaK Ha3blBaeMbI€ BOJIbT-aMIIEPHBIE pPEJi€, KOTOPbIE
KOHTPOJIMPYIOT KPOME HANPSIKEHUS CETH, €€ U TOK B CETH, 3aLIUINAsl TEM CaMbIM
CeThb, KaK OT IIEPEIaJ0B HANPSIKEHUSA, TAK U OT NEPETPY3KH, T.€. JONOJHUTEIBHO
BBIMOJHSAET (PYHKIIMIO OTPAHUYUTENSI MOIIITHOCTH.

Heo0xonumo 3HaTh, YTO BOJIBT-aMIIEPHOE pejie He 00ECTeurBaeT 3aIUTy CETH
OT KOpPOTKOTO 3aMbIKaHUSI W HE MOXET 3aMEHHTh CO0O0il aBTOMAaTHYECKUU

BBIKJITFOUYATCIIb.

Baxnoii xapakrepuctukoi ¥Y3II sBisieTcss HOMUHAIbHBIN TOK.

HomunanbHbIil TOK — 3TO TOK, KoTopbid Y3II cmocobHo mpomyckath depes
cebs1 B TEYCHHWE JUIMTEIBHOTO BPEMEHU COXpaHssl TMPU OTOM  CBOIO
paborocniocooHOCTh. CTaHAapTHBIMHU, HamOoJiee PacIpOCTPAHCHHBIMU 3HAYCHHUSIMU
HomuHajpbHOro ToKa Y3II saBasrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Tok Y311 onpenensierca mo cyMMapHOMY TOKY Harpy3ku Wid
MOIITHOCTH BCEX ANEKTPONPUOOPOB, MOAKIIOUAEMBIX B 3aIIUIIAEMYIO CETh.

[TonmyynB paccumTaHHOE€ 3HAYCHHE TOKa, BhIOMpaeM Y3II ¢ Ommxaitmmm
OOJBIIMM CTaHIAPTHBIM 3HAYCHHEM HOMHHAJIBHOTO TOKA.

Heobxomumo yumthiBath, yTo Y3II HE 3amumiaer 31eKTPOCEeTh OT TOKOB
Teperpy3kd U TOKa KOPOTKOTO 3aMblKaHWs, ModTomMy camo Y3II momxkHO OBITh
3alIMIIEHO OT HHMX YCTAHOBJIEHHBIM IIOCJIEAOBATEIbHO C HUM aBTOMAaTHYECKUM
BbIKIIIO4aTesneM. [loaromy HomuHanbHbIN TOK Y311 HE0OX0AMMO MPUHUMATH UCXOAS

W3 HOMHMHAJIBHOI'O TOKa aBTOMATHYCCKOI'O BBIKJIFOYATCIIA. HpI/I 9TOM HOMUHAJIBLHBIM
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ToK ¥Y3II gomxeH ObITh OOJbIIE WM PABEH HOMUHAIBHOMY TOKY YCTaHOBJIEHHOTO 0
HEro aBTOMAaTUYECKOI'O BBIKJIFOYATEIA.

V311 MOT'YyT HMETH HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpabateiBanus Y3II 1mo MakcuMaqibHOMY 3HAYE€HHIO
HanpspkeHus:t (Umax) - ycTaHaBIMBAaeT MAaKCUMAJbHO JOMYCTHUMOE 3HAUYEHHE
HAalpPsDKEHUsT DJIEKTPOCETH, IIPEBBIIICHUE KOTOPOIO IIPUBEAET K OTKIHOYECHUIO
Harpy3Ku;

- yctaHoBKa mopora cpabarbiBanus Y3l 1mo MUHHMaabHOMY 3HAYEHUIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MHUHHUMAJIBHO JIOMYCTUMOE 3HAYEHHE
HalpsDKEHUsT DJIEKTPOCETH, CHWIKCHUE HANPsDKEHHUST HIKE JaHHOTO 3HA4YeHUS
IIPUBEET K OTKIIOUYCHUIO HATPY3KHU;

- YCTaHOBKa BPEMEHU 3aJ€P’KKU BKJIIOYEHHUsS — BpeMs, depe3 kotopoe Y3II,
IIOCJIE OTKJIFOYEHHUSI HAarpy3KH, IOBTOPHO €€ BKJIIOYUT IIPU BOCCTAHOBIICHUH 3HAYCHUS
HaIlpsDKEHUsT CEeTH B YCTAHOBJICHHBIX Ipezaenax. Bpems 3aaepKKu BKIOYEHUs

C-)JIGKTpOHpI/I60pOB BBI6I/IpaeTCH B COOTBCTCTBUU C PYKOBOACTBOM II0 SKCILTyaTaluu.

Hsmaop S oummmm® oo

HOOKTIOYeHUA

BEJIXOYEeHHA
" 2208 4 4 5 5 . A e,
HATPY3KH.
Brn 3y ¢

BN 7 (B #VOlr

contro

BHK.TID‘IaTeJl}: KOHTPOJJIA
MAKCHMAJIBHOI'O HAIIPpAKeHHA.

Tpexpaspanasmt

Brixmouarens KOHTPOJIA HHOIAKATOP.

MHHHAMAJIBRHOIO HATIPpAKEeHHA.

Texn(c) Umin(B) Umax(B)
Perynarop aamepxrn
BpeMeHH aBTOMATHIECKOro 6 1
BHKJIIOYeHHA IIOCJIe aBAPHH.

Peryna'rop MHHHMAaJIBHOI'O
HanpAXeHHA OTKIYeHHA.

Perynarop maxcumMansHOro
HAOPAKEHUA OTKIIIOICHHAA.

Kneyyzr noaxmogenns
HarpyskKH

Pucynok 12. [Ipumep MapKuUpOBKH YCTPOMCTBA 3aIUTHI OT EPEHANPSIKEHUS (perie
HaIPSKEHMS)
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KonuuecTBo 1 crmocoObl HACTPOMKU MOTYT OBITH Pa3JIMYHbI AJI Pa3HbIX THIIOB
V3II. OO6buno, HacTpoiika Y3II ocymiecTBisieTcss C MOMOIIbI MOBOPOTHBIX
PETYJIMPOBOYHBIX PYUEK.

CpaBHeHME amMapaToB 3aIIUTHl AJICKTPUUECKONM CETU MO OTKIHOYAOIIEH
CIIOCOOHOCTH

PaccmoTpum pasHuily B paboTe M BO3MOXKHOCTAX OTKIIOYEHHUS PA3THUYHBIX
anmapaToB 3alllUThl 3JIEKTPUYECKUX Leneil. B Hacrodiiee BpeMms, €CTb MHOTO
KOMOMHUPOBAHHBIX YCTPOMCTB 3aLUTHI JIEKTPUUECKUX CETEH, T.€. COBMEIIAONINX B
cebe HECKOJIBbKO 3alIUTHBIX (YHKIMHA. 31€Ch Mbl pACCMOTPUM HE KOMOMHHPOBAHHbIE
anmapaThl 3al{UThI, BBITIOJHSIONIME TOJIBKO OAHY (PYHKIIUIO.

[IppyunHaMu 1OXKapoOB OT BJIEKTPOYCTAHOBOK MOTYT SIBJISTHCA: KOPOTKOE
3aMbIKaHWe, Teperpy3ka, TOKH yTE€UKH, JYyroBble Mpodou  (UCKpEHHE),
nepeHaIpsKEHUE.

JIns  3amuThl  AIEKTPUUYECKUX CETEH, B HACTOAIIEE BpEMS, SBISIOTCSA
oOs3aTenbHBIMU K TIpuMeHeHuto AB u Y/[T. Otu anmapatsl 3apeKoMeHA0BaIN ce0s
KaKk HajexHble W OI(P(PEKTUBHBIE CpPEIACTBA MPEJOTBPAIECHUS TOXKApOB OT
ANEKTPOYCTAHOBOK.

AB 3ammmaer >3J€KTPUYECKYI0 CETh OT TOKOB KOPOTKOI'O 3aMBbIKAHHUS U
NEPETPY30K IIEKTPUUECKOM CETH.

YAT 3amumaer 3JIEKTPUYECKYH) CE€Thb OT II0XKAapoB B  pe3yibTare
BO3HMKHOBEHUS TOKOB YTE€UKH.

CnenyeT OTMETUTh, YTO B HACTOSIIIEE BPEMSI 3AIIUTY OT MHOTMX HEraTUBHBIX
(GakTOpoB, BBI3BIBAIOIIUX BO3TOPaHWE B DJIEKTPUUYECKUX CETSIX, BMECTE C
npuMmenenneM AB u YT, oTyacTu pemaroT opraHu3alluOHHBIMU MEPONPUSATUSIMU,
MIPOU3BOAMMBIMY HA 3TAIE€ IPOCKTUPOBAHUS JJICKTPUUECKUX CETEU, IIPU UX MOHTAXKE
U TIpU dKcIuTyaTaruu. Vcrmonb3yoTest Takue Mephl, Kak 3a3eMJICHUE, YKIIaIKa Ka0ems
B KOpoOa, YBEJIMYEHUE PACCTOSIHUS MEXAYy MPOBOJAHUKAMH, MPUMEHEHHE
CHEIUANTBHBIX COSAMHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOPOOOK ® Ap.) u T.a. Jlms
3alIUThl OT MEPErPY30K MPOU3BOAAT NMPABWIIBHBIM pPacUeT AJIEKTPUUYECKUX CETeU U
Harpy3Ku.

Onnako AB u Y/IT u3HavyanbHO HE ObUTHM MpEeIHA3HAYEHBI 1JI1 pacO3HABAHUS
WCKPEHHUS Y OTKJIIOUEHUS LIEMU B ClIyyae ero nosiBjicHus. Mickpenue He pacno3HaeTcs
AB mmn Y/IT, NOCKOJIBKY NPH UCKPEHUN HE MPOUCXOAUT HU YBEIWYECHHE CPEIHETO

3HA4YCHUA TOKA B LCIIM, HU €TI0 YTCUKAa Ha 3CMJIIO.
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IIppu mnocnenoBaTeNbHOM MCKPEHHHM IIOJIHOE CONPOTHUBIICHHE — ILIOXOTO
KOHTaKTa» YMEHBIIAET TOK HATPY3KU U JEPHKUT 3TOT TOK HUKE MOPOra OTKIIOUCHHS
AB. CoOTBETCTBEHHO, 3TH CpPEICTBA 3ALIUTHl OT HETaTHUBHOTO AEHCTBHS BBICOKOIO
3HauUeHUs TOKa He cpalateiBaioT. llpu mapaienbHOM HCKpeHUH Mexay (azoil u
HEWUTpPaAJIbHBIM MPOBOJOM TOK OrPaHUYEH TMOJHBIM COINPOTUBICHHEM LENU WU
cpabarbiBanue AB u Y/IT 3aBHCHT OT CTE€NEHH UCKPEHUS, OHAKO B MOJHOU Mepe He
rapaHTUPYETCS.

CoOOTBETCTBEHHO, PEILICHUE 3aJa4ld PAaCllO3HABaHUS MCKPEHUs U olOecreyeHus
3allUThl OT MOXapoOB, BBI3BAHHBIX HCKPEHHUEM, IOJDKHO OOecredMBaTbhCs HOBBIM
TUIIOM YCTPOMCTB, (DYHKIIMOHANbHO M TEXHUYECKH OPUEHTUPOBAHHBIMU HA TaKYyIO
3amady. Takum ycrpoiicTBoM siBasiercsa Y 3 /111

VY311 3amuiaer 3J€KTPUUYECKYI0 CETh OT MO0KapOOMACHOTO NPOSBICHUS
JYyroBOTo Mpo0os (MCKpEeHuUs).

Eme onnum ¢dakTopoMm, KOTOpPBI MOXET TMPUBECTH K TOXKapy OT
AJIEKTPOYCTAHOBOK, SIBIISIFOTCSL KOJIEOAQHUS HANpPSDKEHUS DIIEKTPUUECKOM  CEeTH.
IIprdem, OIMacHOCTh MOXKET HECTU KaK MOBBINIEHHOE HANPSDKEHHUE, TAK U IIOHWKEHUE
HaIPSDKCHMUSL.

AB, YAT, Y3II He 3amuiarT 31eKTPUIECKYIO CETh OT OMACHBIX KOJIeOaHu
HaIPSKEHUs CEeTH. DTy 3aj1auy BeInoHseT Y 311

V3I1 3amumraer 3JeKTPUUYECKYI0 CeThb OT KOJeOaHW HampsKeHHs, KOTOPBIE

MOTYT MPUBECTH K BBIXOIY U3 CTPOS SIEKTPONPUOOPOB U UX BO3TOPAHUIO.

DYyHKUMOHAJIbHbIE BO3MOKHOCTH AMNIMAapPaTOB 3alIUTHI JJIEKTPHUYECKHX
CeTeM.

Tabmuma 6
OYHKIIMOHAJIBHBIE BO3MOKHOCTH alapaToB 3alIUThI JIEKTPUUECKUX CETEH

Annapar 3aImThbl
L YcrpoiicTBo VeTDOICTEO
ABapuiiHbIi . | YCTpOHCTBO 3aIMTHI | 3aIMMTHI OT p
p— ABTOMATHYECKUIH 3aIMTHI OT
p audpepeHnnaIbLHOrO|  AyroBoro
BBIKJII04YaTe]b (AB) nepeHanpsKeHus
Toka (YAT) npoodos
(Y3IIT) (Y31
He
KopoTtkoe OobecneunBaer He obecrnieunBaet He obecnieunBaer
3aMbIKaHUE 3aIIUT 3aIUTy obecneuuBact 3aIUTY
y 3aITUTY
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Anmapar 3alluThI
Yerpoiicrso YcrpoiicTBo
ABapuiiHbIi . | YeTpoiicTBO 3aIMTHI | 3aIIMTHI OT p
p— ABTOMATHYECKUH 3aIMTHI OT
p Au(ppepeHIHATLHOTO AyroBoro
BbIKJIIOYaTe/Ib (AB) nepeHanpsKeHus
Toka (Y/T) npoodos (V3II)
(Y341)
He
OobecnneunBaer He o6ecneunBaer He o6ecnieunBaer
[Teperpyska I sanmT obecrieunBaeT -
y Y 3aITUTY Y
He
He o6ecnieunBaet OobecneunBaer He o6ecnieunBaet
VYTeuka Toka SanmT SammT obecrieunBaeT SanmT
M y 3aTUTY y
Hyrosoii npo6oii | He obecnieunBaet He o6ecnieunBaer | Ob6ecneuuBaer | He oOecneunBaer
MOCJIeIOBATEIILHBIN 3aIUTy 3aIuTy 3aIUTY 3aIUTY
He B monHOM Mepe
obecrieunBaeT
3aIIUTYy.
Hyrooii mpo6oit | Moxket cpaboTaTh He oGecnieunBaer | Ob6ecneunBaer | He oOecneunBaer
napayuIeTbHbII CJIMIITKOM TIO3THO 3aluTy 3aIUTY 3aIUTY
(mpm
OTPaHUYEHHOM
toke K3)
He B monHOM Mepe
obecrieunBaeT He B monHOI Mepe
3amuTy. Moxer o0OecrieunBaeT
JlyroBoii mpo6oit cpaboTtathb 3aILHNTY. Oo6ecneunBaer | He oGecnieunBaer
Ha 3eMJII0 CIIMIIKOM TO31HO | MoxeT He cpaboTaTh 3aIIHTY 3aIUTy
(mpu (Tpu UMITYTBCHOM
OTPAaHUYEHHOM | XapaKTepe UCKPEHHUS])
toke K3)
He
[Tepenanapt He o0OecrieunBaer He oOecrieunBaer Oo0ecneuynBaer
HaMPSKEHUS 3aIUT 3aIUT obecneuuBact 3aIIUT
p y y 3amuTy y

U3 Ta6J'II/IHI>I 6 BHUAHO, YTO HH OJHWH M3 allllapaTOB 3alllUTbl HC 3allUINACT

AIEKTPUUYECKYIO CETh OT BCEX BO3MOJKHBIX aBapHMHBIX PEKUMOB. {51 obecrieueHus

MaKCUMaJILHOU

armapaTsl

3aIlUTHI,

3alINUThI

paboTatonue

Ha

HEUCTPABHOCTH JJIEKTPUUECKOU CETH.

oOHapyKeHHe

pPa3HbIX

BHGKTqueCKOﬁ CCTHU uenecoo6pa3Ho HCIIOJIb30BATb

IIPU3HAKOB

[Tpumenenune Y311 u Y3II HE oTMEHSIET HEOOXOIUMOCTH HCIIOIb30BaHus AB

u Y/T.

Takum o0Opa3oMm, €ciM pacCMOTPETh BapUAHT HCIMOJIL30BaHUS BCEX BHUJIOB

341U ThI BHCKTqueCKOﬁ CCTH OTACIbHBIMH YCTpOﬁCTBaMH (BBIHOJ'IH?[IOH_II/IMI/I TOJIBKO

OoHY (DYHKIHIO), TO HEOOXOAMMO YCTAHOBUTH UETHIPE PA3HBIX alapara 3allUThl:
AB, YAT, Y3111, Y3IL



S7

B Hacrosimiee BpeMsi pacipocTpaHeHbl KOMOMHUPOBAHHBIE alllapaThl 3alUTHI,
KOTOpble OOBEOUHSAIOT B OJHOM KOpPIyCE€ HECKOJIbKO YycTpoiicTB. Hampumep,
muddepeHnraIbHble aBTOMAThI, KOTOPbIE OOBEAUHSIOT (YHKLIHUKA aBTOMATHYECKOTO
BBIKJTFOUATEIS U yCTpOMCTBa 3aILUTHI mudepeHnrnanbHOTro TOKA.
KoMOuHupoBaHHBIE YCTpPOWCTBA MO3BOJISIIOT ONTHUMHU3UPOBaTh U YOPOCTUTH

IMPOCKTHPOBAHUEC U MOHTAXK 3JICKTPUICCKUX IIUTKOB.

TepMouHAMKATOPBI

Onnoit w3  Haumbosee  pacHpOCTPaHEHHBIX  MPUYUH  TMOXKApOB  OT
AJIEKTPOYCTAHOBOK  SIBJISIETCSI TEPETPEeB KOHTAKTHBIX COCIMHEHUM U APYrux
anemMeHToB. [lokapoomacHbple PEXUMBI  BO3HHMKAIOT  BCJICACTBHE  OOJIBIIOTO
MEPEXOHOTO COMPOTUBIICHHUSI, 4 TAKKE MEPETPY30K.

TepMOMHIMKATOPHBIE MAaTEpUabl MPEAHA3HAYEHBl ISl BU3YAJIBHOTO WU
doTorpaduueckoro KOHTPOJISI M WM3MEPCHHS TeMIlepaTyphbl, T.€. pe3yJbTaThl
U3MEPEHHUN MOXKHO IIPEACTABUTh B BU3YAJIM3UPOBAHHOM BUJIE.

[Ipy nmocTMKEHMM MAKCHUMaJbHOW TeMIepaTypbl TEPMOWHIMKATOPHBIN
MaTepHall PacIiaBiseTCa U HEOOPATUMO MEHSIET CBOII IIBET.

TepMoMHAUKATOPHl MOXKHO HCIOJB30BaTh Kak JOKa3aTelbCTBO (hakTa
JNOCTVKEHUSL  OIPENIEIICHHOM MAaKCUMaJlbHOM TeMmepaTypbl, T.K. PE3YJbTaTh
U3MEpEHUs ABIIAIOTCS HEOOPATUMBIMH.

Merton uW3MepeHMs TEMIIEPATypbl C IOMOIIBID TEPMOUHIAUKATOPHBIX
MaTepHaoB OTIAYAECTCS IPOCTOTOM, 3KOHOMHUYHOCTBIO, MaJOW TPYAOEMKOCTHIO,
BO3MOXHOCTBIO OIEPATUBHOTO TIONYYEHHs] JOCTATOYHO TOJHOW HHQOpMAIUU O
TEIUIOBOM PEXHME DJIEMEHTOB AJIEKTPOOOOPYT0BAHUS.

TepMOMHIMKATOPBl HMMEIT HECKOJIBKO MCIIOJHEHUM: TEPMOMHINKATOPHBIE
HAKJIEWKU U TEPMOUHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh IBETOBOTO Mepexoaa OOECIeUMBaeT JIETKOE pPAacTOo3HABAHUE
aBapUUHOTO MEPErPEBA.

TepMOMHINKATOPBl COXPAHSIOT CBOM LIBET M MAapKUPOBKY HA MPOTIKECHUH
BCEr0 CPOKa CIIYKOBI.

TepMouHANKATOPHBIE HAKJIEHKU TMPEJNCTABISIOT CcOOOM TOMJIOXKKY Ha
CaMOKJIEAIIECNCS OCHOBE C HAHECEHHbIM TEPMOWHIMKATOPHBIM MOKPBITHEM.

Marepuanom MojjIoKKU MOTYT ObITh OyMmara, (oyibra Wi noJiuMepHas rieHka. J{is
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IIPEIOXPAHEHNUST TEPMOUHIMKATOPHOIO TMOKPBITUA OT BHEIIHHUX BO3JACHCTBUU
IIOBEPXHOCTH U3JEJINS ITOKPBIBAIOT 3AILUTHOM IIJICHKOM.

[Ipy nocTkeHHM 3aJaHHOW TeMIepaTypbl MHIUKATOP HEOOPATUMO MEHSET
CBOH LIBET.

TepMOMHINKATOPHBIE HAKIEUKU MOTYT OBITh Pa3IMYHOrO pasmepa U GopMbl, B
3aBUCUMOCTH OT 3aJlaud MMETh pa3Hbli MOpOr CcpaldaThIiBaHUS, MUMETh HECKOJBKO
TEPMOUYYBCTBUTEIbHBIX METOK C Pa3HbIM IPE/IETIOM cpabaThIBaHUS.

TepMOMHINKATOPHBIE HAKIEUKH MOTYT OBITh OJJHOMO3UIIUOHHBIMHU, T.€. UMEIOT
OJIHY HWHJMKAIlMOHHYIO METKY M MHOIOIIO3ULIMOHHBIMU — HMEIOLIUE HECKOJIBKO

HUHAWKAIIWUOHHBIX MCTOK, HACTPOCHHBIX HA PA3HBIC TCMIICPATYPHI.

838

Pucynox 13. [IpuMmepsl TEpMOUHIUKATOPHBIX HAKJIEEK Pa3IMUYHbBIX
MIPOU3BOIUTEIICH

[IpumeHeHne OJHOMO3UIIMOHHBIX TEPMOUHIAWKATOPHBIX HAKJIECEK MO3BOJSET
KOHTPOJIMPOBATh MAaKCUMAJIbHYIO TEMIIEPATypy Ha JIEMEHTE 3JIEKTPOOOOPYA0BAHHS.

[IppmMeHEeHrE MHOTOMO3UIIMOHHBIX TEPMOUHIUKATOPHBIX HAKJIEEK IO3BOJSAECT
ONPEICIIATh TeMIIEpaTypy AJIEMEHTa AIIEKTPOOOOPYIOBAHUS KakK
cpeaHeapupMETHICCKOS MEXKTY MOCICTHEH METKOW, N3MEHUBIIICH IBET, M IIEPBOA —
HE U3MCHUBIIIEH.

TepMOMHINKATOPHBIE KPACKH, B OTJIMYUE OT TEPMOMHJMKATOPHBIX HAKJIEEK,
MOXHO HAHECTH Ha TOBEPXHOCTH WM DJIEMEHTBI 3JIEKTPOOOOpYdOBaHMS,
HEJOCTYIIHbIC [UJISI YCTAaHOBKM TEPMOWHIWKATOPHBIX HAKJIIECCK, HANPUMEpP, MpH

CJI0’KHOM KOH(UTYpallK WJIM OTPAaHUYEHHOM MPOCTPAHCTBE BHYTPH JIECKTPUUECKUX
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IIUTKOB. KpaCKI/I MOXHO HAHCCTHM Ha ITOBCPXHOCTH KOHTPOJIHPYCMOI'O 3JICMCHTA

OoJiee TOHKUM CJI0EM, B PE3yJbTATe YETro BO3PACTAET CKOPOCTh cpadaThIBAHUSI.

Pucynok 14. [Ipumep ucnonHeHUs] TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUAMKATOPE TPUMEHSIOTCS ISl  KOHTPOJIA TEIUIOBOTO PEXUMa
AJIEMEHTOB AIEKTPOYCTAHOBOK.

TepMouHAMKATOPHl TMPUMEHSIOTCS I OOHApPYXKEHUST W  PErucTpaluu
MIEPETPEBOB AJIEMEHTOB JJIEKTPOOOOPYIOBAHUS WU DJIEKTPOIPOBOJKH, B TEPBYIO
ouepe/ib, BOIU3H AJIEKTPUIECKUX KOHTAKTOB, KOHTAKTHBIX COCTMHECHH.

TepMonHaUKAaTOPHI HE TPEOYIOT CMENUATHLHOTO TEXHUYECKOTO O0CTYKUBAHMS.

3amure MOJUIeKAT  AJIEMEHTHl  DIEKTPOOoOOpYIOBaHUS, IS  KOTOPBIX
HOPMAaTUBHO-TEXHUYECKUMHU JOKYMEHTAMHU YCTAHOBJIEHBI HANOOJBIINE TOMYCTUMbIC
TEMIIepaTyphl HarpeBa, a TaKXE DOJIEMEHTHI JJIEKTPOOOOPYIOBaHUS, TEPETPEB
KOTOPBIX MOET MPHUBECTH K aBapuu WJIM BO3TOPAaHUIO (HE3aBUCHUMO OT HAJIAYHUS
TpeOOBaHMIT HOPMATUBHBIX JOKYMEHTOB).

TepMouHAMKATOPHI ~ HAHOCAT HAa  DJIEMEHTHI  AJIEKTPOOOOPYIOBaHUSA,

MMOJICKAIMKUC KOHTPOJJIIO TCIINIOBOTO COCTOAHMA.
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PI/ICYHOK 15. HpI/IMep HCIIOJIB30BAHUA TCPMONHANKATOPHBIX HAKJICCK IJIA KOHTPOJIA
TEMIICPATYPbI KOHTAKTHBIX COG)IHHGHHﬁ

[Topor cpabaTbiBaHUsI TEPMOMHANKATOPOB BBIOUPAETCS UCXOIA U3 TPEOOBAHMI
HOPMAaTUBHO  TEXHUYECKOM  JOKYMEHTAallUM Uil  KOHKPETHOIO  AJIEMEHTa
ANEKTPOOOOPYIOBAHUS, TEXHUUYECKUX XapaKTePUCTUK U  PEKUMOB  pabOTHI
ANEKTPOOOOPYTOBAHUS.

Tak Kak TEpMOMHIUKATOPHI HE SIBISIOTCS BOCCTAHABIMBAEMBIMH HU3ICITUSIMU,
MOCJIe PEeTruCTpalii HMH IeperpeBa cpabOTaBIIME TEPMOMHIUKATOPHI IMOAJIEKAT
3aMEHE Ha HOBBIE.

Heo0xonnMo KOHTpOIMPOBATH CPOK MCIIOJIH30BAHUS TEPMOMHANKATOPOB. [Ipu
HCTEYCHUH CPOKa HCIIOJNIB30BAHUSA, TEPMOUHAMKATOPH HEOOXOJUMO 3aMEHUTH Ha
HoBbIE. [Tociie 3aMeHbI clienaTh OTMETKY B )KypHAJeE.

TepMoUHANKATOPBI SABJISIFOTCS HEBOCCTAHABIMBAEMbIMU u
HEPEMOHTONPUTOAHBIMA  m3AenusiMu  (mokpeiTusiMu). [lpm  cpabareiBaHuU
TEPMOUHUKATOPA, €r0 CAEAYET yIAJIUTh U 3aMEHUTh Ha HOBOE U3/eine (TOKPBITHUE).
OkpairBaHue TEPMOMHIMKATOPHBIX METOK B PE3yJIbTaTE BO3ACHCTBUS TEMIIEPATYPbl

HEoOpaTuMo.

TepmocucreMbl
TepMocucTeMbl MpeIHA3HAYCHBI JIJISI PAHHETO aBTOMAaTHYECKOTO OOHAPYKECHUS
MOXKAapPOOTACHBIX CHUTYaAIlui, BO3HUKAIOIIMX BCIEJICTBUE IEpEerpeBa dJIECMEHTOB

AIEKTPOYCTAHOBOK: KOHTAKTHBIX COCJAMHEHUMN, MPOBOAOB, Kabesel (B T.4. KOHIIEBOU
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apMatypbl) M IIMH, 3JIEKTPUYECKHX anmapaTtoB, BBOAHBIX pacHpeleIuTeIbHbIX
mKadoB, HIMTOB € 3JIEKTPOOOOPYIOBAHMEM, HMHOIO 3JIEKTPOOOOPYIOBAaHUA M HUX
AJIEMEHTOB, T/l BO3MOXKHO MPEBBILIEHUE TEMIIEPATypbl 000PYI0BaHUS B HEIITATHOM
pexxuMe pabOThl WM MPU NOSIBJICHUU JAePeKTa.

CucteMbl OCYILIECTBIIAIOT HENPEPBIBHBIA KOHTPOJIb TEMIIEPATypbl HarpeBa C
CUTHAJIM3AIMEN O MPEBBINIEHUU YCTAHOBICHHBIX IOPOTOB U Mepeaadyeil nHpopmamu
Ha MyJIbT UEHTPAIU30BAHHOTO HAOIIOICHHUS], T]I€ OCYIIECTBIISIETCS] IPUEM TPEBOKHBIX
U3BelIeHN 00 OOHAapY)XEHHBIX MeperpeBax ¢ AaTYMKOB, OTOOpakeHue (MHIUKAIWSA)
COCTOSIHUS U PErucTpanusi COObITUH.

TepMmocuctemamMu MOryT OBITH O0OPYIOBaHbI AJNEKTPOYCTAHOBKH, JJIs
KOTOPBIX HOPMATHUBHBIMHM JOKYMEHTAMH YCTAHOBJEHBI HaWOOJIbINAs JIOMyCTUMAs
TeMIiepaTypa HarpeBa, a TakKKe DJJIEMEHTbl  3JEKTPOOOOPYIOBaHUS U

QJICKTPOIIPOBOAKH, IICPETPECB KOTOPHIX MOKET NPUBECTU K aBApPUU UJIN BO3TOPAHUTO.

Pucynok 16. [Ipumep cucteMsl, COCTOSIIIEH U3 TEPMOAKTUBUPYEMOM
ra30oBbIIEIAIONICH HAKIEHKU U CIIEHUAIM3UPOBAHHOTO Fa30BOr0 AaTYMKa

B kauecTBe ycTpoHCTB OOHapyKEHUs MPEBBILICHUS] TEMIIEPATYPbl B pa3HbIX
cucTemMax MOTYT BBICTYNaTh pa3auyHbIE JNaTYUKHU. Hanpuwmep,
TEPMOAKTHUBUPYEMBIE Ta30BBIACISIONINE HAKICUKH, PU HArpEBaHUU KOTOPBIX JI0
ONPEAECIECHHOW TEMIEPaTypbl BBIACISIETCS CUTHAJIBHBIA Ta3, YJIaBJIWBAaCMbII
CIICLIMATIM3UPOBAHHBIM Ta30BbIM JTATYMKOM, MEPEIAIONIMM CUTHAJI O MEPETPEBE HA
KOHTPOJIbHO-TIPUEMHOE YCTPOMCTBO; OECKOHTaKTHbIE HWH(PAKpACHBIE HaTUYHKU;
JNATYUKU TEMIIEPATYPHI, YCTAHABIMBAEMbIE HEMTOCPEACTBEHHO HA KOHTPOJIUPYEMBIN

AJIEMEHT 3IEKTPOOOOPYI0OBAHMS.
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1. OOepHATE HAKNEWKW BOKPYT KOHTAKTOB
¥ YCTGHOBWTE fa30sbm QaTumK

,oook

70°C
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CNELMANMINPOBAHHBIV
FA308bIN JATHUK

KOHTPONLHO-NPHUEMHOE
YCTPOWCTBO

-t

—

B

3. B asapuiHown cuTyaumMu Haknewxa ebigenner

2. [pn HarpesaHnn MHAKKATOPHLE
METKN HEODPATUMO NIMEHAKDT UBET

lar 1 lar 2

CUIHaNbHbIv Fa3, KOTOPLIA GUKCHPYETCA

[lar 3

l'azorenepupyromue Hakiueiku, Ilpu HarpeBanuu Bhiie 50 — B aBapuitHON cUTyalMu, KOTAa
pasMmemieHHbie  Ha cuJOBBIX 90°C WHAMKATOPHBIE METKH TeMIIepaTypa IMOJTHUMACTCS BBIIIIE
KOHTAaKTax, a Takke HeoOpatumo MeHstoT cBou  100°C, HaKJIEHKa BBIIEIISIET

CMOHTHPOBaHHBII rasoBbIil IIBETA

AaTYHK B SJICKTPOLIUTKE

CUTHAJIbHBIN ras, KOTOPBII
bukcupyercs ra30BBIM
matyukoM. Jlatuuk  mepemaer
CUTHaI TpeBOTH W / WM
OTKJIIOYAeT MUTaHHE

Pucynok 17. IlomaroBas cxema pabOThl CHCTEMbI HEIPEPHIBHOT'O KOHTPOJIS
TEMIIEpATypbl HA OCHOBE TEPMOAKTUBUPYEMOU Ta30BBIACIISIONICH HAKIECHKU
U CIIEHHAIU3UPOBAHHOIO Fa30BOr0 JaTUYHUKA

KpOMG TOro, TCpMOCHUCTCMBI MOJKHO HCIIOJIB30BATh KaK CUCTCMbI MOHHUTOPHHI'A

MOKAPHOW OMACHOCTHU S3JEKTPOYCTAHOBOK, 3a CYET PAHHETO OOHAPYXKEHHUS TOYEK

YPC3MCPHOI0 HArpeBad, 3aJ0Jro A0 Hadajia TepMH‘ICCKOﬁ ACCTPYKIHUHN HU3O0JIALIMA B

MCECTaxX YCTAHOBKH HAaTYHUKOB.



63

Pucynok 18. [Ipumep cucreMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOTO
TEMIIEPAaTYPHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MUPOMETPUUECKUX

JaTYUKOB

Crommd ¢ cncTemon

II-

Pucynok 19. [IpumMep UHTENIEKTYaIbHON CUCTEMBI KOHTPOJISI TEMIIEPATYPHI
BBICOKOBOJIBTHBIX KAOCIIbHBIX TMHUN HA OCHOBE PACIPEIeIEHHOTO
JlaTYMKA TEMIEPATYPhI

TenJ1OBU3MOHHAA AMATHOCTHKA

B ocHoBe TENIOBM3MOHHOM JHMArHOCTHKH JICKHUT TEIJIOBOM  METOJ
HEpa3pymamero KOHTPOJs, T.€. TEIJIOBH3UOHHBIC OOCIEIOBaHUS C IEJIBIO
BBISIBIICHUSI T0KApOOMACHBIX YYaCTKOB W Y3JI0B B 3JIEKTPOOOOPYAOBAHUU H

QJICKTPOIIPOBOAKE.
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B kauecTBE TEXHMYECKOTO CpPEACTBAa TEIUIOBU3MOHHOW JUArHOCTHKH
MIPUMEHSETCS TEIUIOBU30pP. TEemIOBU30p — 3TO ONTUKO-3JIEKTPOHHBIA N3MEPUTEIbHBIN

npudop, paboTaromuii B MHPPaKpacHOU 00JIaCTH AIEKTPOMArHUTHOTO CIIEKTpA.

Pucynoxk 20. [Ipumep npoBeaeHHs TEMIOBU3MOHHOTO KOHTPOJIS AJeKTpoukada

Kpatko MeTon TerIOBU3MOHHOW JMAarHOCTHKU IMOKApHOM 0€30MacHOCTH
AKCILTYaTUPYEMOTO AJIEKTPOOOOPYIOBAHUS MOKHO OIMHUCATh CIEAYIONIUM 00pa3oM.
Kaxaplii 00bEKT UMEET TeMmIepaTypy, IpudeM B pa3HBIX TOYKax oHa paszHas. Kak
MIPaBUJIO, OTKJIOHEHUE TEMIEPATYpPbl B Ty WIH HUHYIO CTOPOHY CBUIETEIBCTBYET O
KaKoi-TO HEoMHOpOoAHOCTH, nedexrte. TemmoBuzop Kak BUAEOKaMeEpa OXBATHIBAET
BCIO TAHOPaMy OOBEKTa, BHIBOJUT Ha 3KpaH U (PUKCUPYET B MaMSITH BECh CIIEKTpP €r0
TEMIIEpaTyp, Npeodpasyss B TepMorpammy, T.€. KapTHHKY TeMIEeparyp, KOTopas
HAlIOMWHAET HeTraTWB I[BETHOM ¢oTorpaduu, TA€ KaXKAbIH OTTEHOK I[BETa
COOTBETCTBYET OIPEICICHHON TEMIIEPATYPE.

HeocmopuMbiMu ~ mpenMymiecTBaMH  TEIJIOBU3MOHHOTO  OOCJIETOBAaHMS
SABIISIOTCS: OOBEKTHBHOCTh M TOYHOCTH IIOJy4aeMbIX JaHHBIX, O€30MacHOCTH
(mpumensiercs OECKOHTaKTHBIN METOJ), HE Tpedyercs OTKJIFOYEHHUE
ANEKTPOOOOPYIOBaHUS M TOATOTOBKM pabouero wecta. I[lpm »TOM MeTon
BBICOKOIIPOM3BOJIMTENIEH, K TOMY K€ OH JaeT BO3MOXHOCTh MPAKTUYECKHU
MTHOBEHHO, «C TMEpBOro B3MIsiAa», YyKa3zaTb MecTo jAedeKTa, MpeBapUTEIIbHO
ONpeNeNuTh cTeneHb nedextHoctu. Kpome 3Toro Meroj oOTiIMYaeTcss NpOCTOTOM

JOKYMEHTHUPOBaHUS 1€(PEKTOB U BO3MOXKHOCTBIO OIpe/eneHus 1e(eKToB Ha paHHEeH
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CTaaun  pasBUTHUA. OH 1O3BOISACT C I[OCT&TO‘-IHOﬁ CTCIICHBIO TOYHOCTHU
AUAarHoCTUpoOBaThb COCTOAHUC HEC TOJIBKO OTKPBITBIX JJICMCHTOB
3JICKTpOO60pYI[OBaHI/I$I, TaKNX KaK KOHTAKTHBIC COCAMHCHUA B OJICKTPHYCCKUX
IMATKaX W BBOAHBLIX HIUTAaX, HO MU COCTOSAHHUEC PO3CTOK U BBIKJIIO‘-I&TCJ'ICIZ, KOTOPELIC
3aKpbITbl KOpIIyCaMH, a TaKXKC OJICKTPHYCCKUX IIPOBOAOK, BBIIIOJHCHHBIX

Pa3IMYHBIMU CIIOCOOAMHU.

Pucynok 21. IIpumep TepmMorpaMmMbl KOHTAKTHBIX COEJMHEHUN C TEMIIEpAaTypHOU
IKAJIOMN

CyTh TEIJIOBHU3WOHHOW JMArHOCTUKHM 3aKIIOYaeTcss B  OECKOHTAKTHOU
pETHCTpalui TEMIEPATYpPHOTO TMOJs Ha TMOBEPXHOCTH OOBEKTa H3MEPHUTEIbHOU
anmnapaTypoi, NOCTPOEHUHM U aHAJIM3€ TEPMOIpaMM C HUCIoib30BaHueM OBM nms
oOHapy>keHus u Kiaccupukanuu 1eeKToB U NpuHATUA perneHus. Hanuuue nedekra
MIPU TaKOW TUArHOCTHKE XapaKTEPHU3yeTCs] aHOMaJIbHBIM MOBBIIIEHUEM TEMIIEPaTyPhl
B Ie(heKTHOW 30HE M0 CPABHEHHIO C UCTIPABHBIMH O0JIACTSIMH.

YcnoBuss ®  TOPSAOK — MPOBEACHUS  TETUIOBUSMOHHOW  JUATHOCTUKH
IKCILTYaTUPYEMOTO  DJIEKTPOOOOPYAOBAHHS JKHIBIX M OOIIECTBEHHBIX 3/IaHUM
YCTAHABIMBAIOT METOJMYECKHE pekoMeHaanuu [6]. OHM HampaBieHbl Ha
npoUIaKTUKY TOXKApHOW OE30MacCHOCTH  DJEKTPOOOOPYAOBAHUS JKUIBIX U
OOIIECTBEHHBIX 3/IaHUN W TO3BOJIAIOT KOHTPOJHMPOBATH W OIICHUBATH COCTOSTHUE
MOKapHOU OMACHOCTH 3JIEMEHTOB AJIEKTPOOOOPYI0BaHUS, KOTOPHIE paHee HE MOIJIU
OBITH 00CIIETIOBAaHbI, TAKMX KaK: PO3ETKU, BHIKITIOYATEIIN M ICKTPUICCKUE TTPOBOJIKU
BBITIOJTHEHHBIX PA3IMYHBIMUA CIIOCO0AMU, YTO SIBISICTCS aKTyaJIbHBIM MOMEHTOM B

o0JtacTu oOecreueHus MoKapHOU 0€30MaCHOCTH KUJIBIX M OOIIIECTBEHHBIX 3/IaHUH.
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Pucynox 22. [Ipumep oOHapyKeHHUs [10KapOONIACHOIO pa3orpesa 00JITOBOrO
KOHTaKTHOTO COETMHEHHUSI

C mnoMOIIBI0 TEIMJIOBU3MOHHOW JUArHOCTUKH BBISBISIOTCS KOHKPETHBIC
nedeKTHble MecTa, TJie 3a4acTyl JOCTATOYHO 3aTSAHYTh, 3a4YMCTUTh, 3aMCHUTH
00JTOBOE COETMHEHHE UITU TIEpEepaCIIPECIIUTh HArpy3Ky U AedeKT Oy/ieT ycTpaHeH.

JlomyckaeTcst UCTIOIB30BaTh IPYTrUe METOAUKHU TETNIOBU3MOHHON TUATrHOCTHKH,
eciM 00JacTh WX MPUMEHEHHUS COOTBETCTBYET OOJACTH MPUMEHEHHS HACTOSAIIUX
METOJIMYECKUX PEKOMEHIAIIHI.

B kauecTBe KpuTepHEB OIEHKH IOKapHON OE30MaCHOCTH JJIEKTPUUYECKUX
U3IeTU  MOXKET OBbITh MPUHATO 3HAYCHHE TEMIEPaTyphl WIA TPEBBIICHUS
TEMIIEPaTyphl, YCTAHOBJICHHOE B CTaHAApTaX Ha KOHKpeTHoe m3nenue. Kpome toro
KPUTEPUH OIICHKA TIOKAPHOM OMAcCHOCTH TPHU TEIUIOBU3MOHHOW JHArHOCTHKE
MIPUBEJICHBl B METOJIMYECKUX PEKOMEHJAUUIX [6].

JlnarHoctuka 3JeKTpooOOPYI0BaHUS TETUIOBHIM METOJOM HEpa3pyIIaroIiero
KOHTPOJIS (TETNIOBU3MOHHAS TMaTHOCTHKA) JOJKHA TIPOBOAUTHCS OpUTaon HE MeHee
2 yenoBek. Bce uneHsr Opuraapl JOMKHBI OBITh ATTECTOBAHBI MO TEIJIOBOMY METONY
HEpa3pymarmero KOHTPoss. X0oTs Obl OMMH PaOOTHUK JAOKEH OBITh aTTECTOBAH HE
Huxe, 9yem 1o 1l kBanmndukanmoHHOMY ypOBHIO IO TEIJIOBOMY KOHTPOJIIO B CHCTEME
Pocrexnanzopa.

JIns  mpoBeAeHUsT TEIUIOBU3MOHHOM JUArHOCTUKU MOTYT TPHUBIEKATHCSA
CTOPOHHUE OpraHu3aliM, aKKPEIWTOBAHHBIE B YCTAHOBJICHHOM MOPSJIKE Ha

TEIJTIOBOM METOJ] HEepa3pylIarolero KOHTPOJIs.
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B uensx peanusauuy NnosTHOMOYHI OPraHOB MCTOTHUTENILHOH B/IACTH CYOBEeKTOB
Poccuiickoii  Pegepauum, onpegeneHHslXx cTathed 18 PegepanbHOro 3akoHa
ot 21 gexabpsa 1994 r. Ne 69-93 «O noxkapHo# 6e30MacHOCTH» B YaCTH OpraHH3alLHH
oOyueHHs Hace/leHHA MepaM Mo)KapHOH 0e30MacHOCTH, a TaKkKe HH(POPMHPOBAHHA
Hace/leHHsA O Mepax MNo)KapHo# 6e30MacHOCTH, HaNpaBIAKTCA ANA NPaKTHUeCKOro
HCnonb3oBaHHUA MeTogHKa OLIeHKH NMoXKapHO# 6e30MacHOCTH XHUIOro AoMa (KBapTHPLI)
H  MeTtognueckHe peKOMeHJALMH MO OpraHM3alHH MNPOoPHIAKTHKH TOXKapoB
OT 31eKTPoOoOOpPYAOBAHMA B JKWILIX M OOWIECTBeHHBIX 3JaHMAX C TPHMEHeHHeM
TeXHHUeCKHX CPeACTE.

INMpunoxkenne: Ha 132 1. B 1 3K3.
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