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BBenenue

Jona d4yumcma moxkapoB, npousomeqmuux B Poccuiickon — Penepauuu
OT JJISKTPUYCCKUX M3ACIUHA M YCTPOWCTB B 3aHUSIX M COOPYXKEHHUSAX, OT OOIIEro
yycjia TOXKapoB B 3JaHUSX M COOPYKEHHSX OCTaeTCsl CTaOWIBHO BBICOKOM
u cocrasisger 6onee 34 %.

HauGonpiiee yucio noxapoB OT 3J€KTPOOOOPYAOBAHUS €KETOJTHO MTPOUCXOIUT
Ha oOBeKTax kuioro cekropa. Mx pons cocraBmsier mopsiaka 74 % ot oOuiero
KOJIMYECTBA MOXKAPOB IO JICKTPOTCXHHUCSCKUM TIPHUHNHAM.

OcHOBHasi 4YacTh NOTHUOIIMX JIIOJEH Ha TMoXkapax OT JJIEKTPOOOOPYTOBAHMS
OPUXOJUTCS HA TOXKapbl B 3JaHUSX U COOPYKEHHSIX Kuioro cekropa — 94,8%
OT 00IIero 4ucja MOTHOIIMX HAa IMOXapaX, BO3HHKIIMX IO AJICKTPOTEXHUYCCKUM
PHYMHAM.

Cpenu BUJIOB OOBEKTOB >KHJIOTO CEKTOpa HAaMOOJbIIEE KOIUYECTBO IMOXKAPOB
OT DJIEKTPOU3JIETUN M YCTPONCTB €XKETroAHO MPOUCXOJIUT B OJHOKBAPTHUPHBIX
M MHOTOKBApTHUPHBIX OKWJIBIX JIoMax U coctaBiger okono 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHuax u coopyXeHHsX OOIIECTBEHHOTO Ha3HAYEHUS JOJs I0XKapoB
OT AJIEKTpooOOpyaOBaHUsl cocTaBmwia Oonee 52 % OT o0OIIero uwucia MOoXKapoB
Ha JTaHHBIX 00BEKTAX.

Jons d4wucna mOrHOmMMX JIIOJIEH Ha TMOXKapax oOT AJIEKTPooOOpyIOBaHUS
B OOIIECTBEHHBIX 3maHMsAX coctaBuiaa 19,0 % or oOmiero 4ymcia MOTHOMIMX Ha
noxkapax Ha JaHHBIX OObEKTaX.

Pacripenenenuss  3HayeHWil — mokaszateneld  OOCTAaHOBKM € TOXKapaMHu,
npouzomeamnmu B Poccuiickoii @enepanuu B nepuon 2016-2021 romoB B xKuiom
CEeKTOpE H 3JaHUSAX U COOPYKEHHSIX OOIIECTBEHHOTO0 HAa3HAYEHUS, HUCTOYHHKOM
BO3HUKHOBEHHUSI KOTOPBIX SIBISUIOCH  AJIEKTPOOOOpYyIOBaHME, IO CYOBEKTaM

Poccuiickoit deaeparuu npeacTaBieHbl B Tadaunax 1 u 2.



B JKHJIOM CEKTOpP€, HCTOYHUKOM BOZHUKHOBCHHUSI KOTOPLIX SABJAI0CH

Ta6auna 1
Pacnpenesienue 3HaYeHM TOKAa3aTe/iell 00CTAHOBKH C MOKAPAMH,
npousomeamumMu B Poceniickoin @exepauuu B nepuoa 2016-2021 rogos

3JIEKTP000OpyAOBaHue, 0 cyoObekTaM Poccuiickoit @egepaunu

Kou-Bo Toas IHoruodmao Toas
PeiiTunr Cyobext PO MOKapoB, o > | PeddTuHT Cyobext PD JIoei, o ’
el. ° qel. °
1 MockoBckast 001acTh 16 861 7,63 1 MockoBckast 001acTh 740 6,71
2 Pecrrybrmxa 8 304 3,75 2 CBepaioBcKast 00J1acTh 417 3,78
Bbamkoprocran
3 YensGunckas obnacts | 6728 | 3,04 3 PecnyGmiica 382 | 346
Bbamkoprocran
4 Upkyrckas obnactb 6 599 2,98 4 Hpkyrckas obnactb 358 3,25
5 Jlennurpasickas obnacts | 6456 | 2,92 5 Jlenunrpazcias 342 3,10
o0acTh
6 r. Mocksa 6 047 2,73 6 KpacHosipckwuii kpait 342 3,10
7 KpacHostpekuii kpait 6017 | 2,72 7 Hosocuupcxas 297 2,69
o0acTh
N N Hwxeroponckas
8 KpacHomapckuii kpaii 5905 2,67 8 0B1ACTE 275 2,49
9 Caep/utoBckast 00J1acTh 5696 2,57 9 Yenabuuckas o01acThb 272 2,47
10 Camapckas obnactb 5573 2,52 10 PocroBckas o0sacTe 256 2,32
11 Pecniy6nuka Tartapcran 5400 2,44 11 KpacHopapckuit kpaii 244 2,21
12 HosocuGupexas 5301 | 240 | 12 Tiomerckas ofmacts | 233 | 2,11
00J1aCTh
13 [pumopckwuit kpaii 5164 2,33 13 [Mepmckuit kpaii 232 2,10
14 Kemeposckast o6macts - 4945 223 14 Kemepogckas obmacts - 230 2,09
Kysbacc Kyzbacc
15 Hixeropozckas 4823 | 2,18 15 Camapcxan 0614CTE 221 | 2,00
00J1aCTh
16 Aunraiickuit kpaii 4 587 2,07 16 Pecniy6niuka Tatapcran 214 1,94
17 PocroBckas o6nacthb 4329 1,96 17 CaparoBckas 0051acTh 204 1,85
18 XabapoBckuii kpaii 3998 1,81 18 XabapoBckuii kpaii 200 1,81
Cpennee no
19 CaparoBckast 0011acTh 3 864 1,75 cyobekTam 195,8
Ypauabckoro @O
20 Boponesxckast 0051acTh 3819 1,73 19 TBepckas 00nacth 191 1,73
21 Tlepmcxuit xpait 3750 | 169 | 20 Bosrorpazckas 185 | 1,68
00J1aCTh
22 Bonrorpasckas 001acTb 3706 1,67 21 IIpumopckuii kpaii 182 1,65
Cpeanee 1o
23 Openbyprckas obmacTb 3 653 1,65 cyobekTam 179,5
Hpusoskckoro @O
Cpennee no cyobexkTam N .
Vpaabckoro @O 3632,3 22 AnTaiickuil kpait 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obmactp 173 1,57




Koa-Bo Toas oru6Jo Toasn
PeiiTunr Cyobext PO MOKaPOB, % > | PeddTuHr Cyobext P® (378 % i
el yel.
Cpennee no
25 TroMmeHckas o6acTb 3459 1,56 cyobeKkTam 172,3
Cubupckoro ®0O
Cpennee 1o cyobekTam
Cubmpekoro ®O 3424,6 24 Boponexckas 061acth 168 1,52
Cpennee 1o cyobekram
TpuBokckoro ®O 3397,2 25 OpenOyprckas obnacth 161 1,46
26 Omckas o0acTb 3130 1,41 26 Owmckas 001acTb 156 1,41
27 XaureeMancuckiit | 500, | g8 | 7 . Mockea 151 | 1,37
aBT. oKpyT - Orpa
Cpennee no cyobekram Y mypTckas
LenTpaabaoro ®O 28987 28 PecniyOnuka 145 1,32
28 Bnagumupckas 00acTb 2687 1,21 29 Ilensenckas 00y1acThb 142 1,29
Cpennee 1o cyobekram
Poccuiickoii 25949 30 Bragumupckast 001acTh 142 1,29
Denepannu
Cpennee no
29 Trepckast obnactb 2418 1,09 cyobekTam 138,4
IlenTpaasHoro PO
Cpennee no cyobekram
I0xH0r0 DO 22821 31 Kypranckas obnactb 130 1,18
30 | Crasponomscxmii kpaii | 2194 | 099 | 32 Apxanreiberas 130 | 118
00J1acTh
31 Kypraunckas obnactb 2128 0,96 33 Bosnoroackas o6iacTe 130 1,18
Cpennee no cyobexkram
32 MBanoBckas o0nacTh 2126 0,96 Poccuiickoii 129,4
Denepanuu
33 Tlensenckas oGiacThb 2075 0,94 34 Hosropopckast oonacts 129 1,17
34 Kuposckas o0acTb 2 057 0,93 35 TamGoBcKas 00J1acThb 127 1,15
35 | Vmsmosckasoomacts | 2046 | 092 | 36 Pecrrybanka Caxa 122 | 111
(Axytus)
36 Y AMypTCKaA 2012 | 091 | 37 3aGaiikamncxii kpait 121 | 1,10
Pecnybnuka
37 3abaiikaibCKuii Kpai 2 006 0,91 38 Pecniy6niuka Bypsitus 121 1,10
Cpennee no cyobexkTam Uysamckas
Cesepo-3anaanoro @O 19226 39 PecnyOnuka - UyBamms 119 1,08
38 TamboBcKkas 06s1acThb 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecrrybmixa Caxa 1882 0,85 41 VnbsaHOBCKas 001acTh 114 1,03
(Slxyris)
40 Jlunenkas o6iacTe 1807 0,82 42 Kanyxckast 06nactsb 112 1,02
Cpennee no
41 Tynbckast 00nacTb 1801 0,81 cyobexram FOxkHoro 110,8
D0
42 Amypckast 001acTh 1754 0,79 43 Psasanckas oGnacTb 110 1,00
Cpeanee no
43 Bpsiackas obnacts 1736 0,78 cyobexkram CeBepo- 101,1
3anagnoro ®0O
Cpennee no cyobexkTam
JlaJIbHEeBOCTOUYHOT 0 17349 44 Tynbckast 00macTh 100 0,91

LJ0)




Koua-Bo Toas IToru6so Toasn
PeiiTunr Cyobext PO MOKaPOB, % > | PeddTuHr Cyobext P® (378 % i
el. qeJr.
44 Benroponckas 06macTb 1730 0,78 45 AcTpaxaHckas 00JIacTh 100 0,91
Cpennee no
45 ApxaHrenbckas 0051acTb 1714 0,77 cyOneKram 86,9
JanbHeBOCTOYHOT O
DO
46 PecniyOnuka Kpeim 1714 0,77 46 Jlumerkast 00acTh 86 0,78
47 Pecrryonuka Bypsitus 1702 0,77 47 Awmypckas o0nactb 85 0,77
48 MypmaHckast 00J1acTh 1 668 0,75 48 Xantel-Mancuiickuit 82 0,74
aBT. OKpyT - Orpa
49 Bonoroackas o6iacts 1664 0,75 49 Benroponckas obnacte 81 0,73
50 ‘ysamckas Pecriybmixa 1636 0,74 50 CTaBpONONbCKHN Kpai 80 0,73
- UyBamus
51 Psa3anckas o0sacTs 1519 0,69 51 Kypckast obnacth 80 0,73
52 SIpocnaBckast 001acTh 1491 0,67 52 Pecnyonika MopaoBust 79 0,72
53 Kamyxckast obmactb 1472 0,67 53 HBaHoBCKas 00J1acTh 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 BpsiHckast obnacth 77 0,70
55 Kypckas obnactb 1435 0,65 55 Pecniy6onuka Kpeim 77 0,70
56 Tomckas o0acThb 1422 0,64 56 Pecniy6nuka Komu 74 0,67
57 Hosropojckas obnacts 1414 0,64 57 OpsoBckast 001acTh 72 0,65
58 Pecriy6nuka Mopnosust 1362 0,62 58 Pecniyonuka Kapenus 70 0,63
59 Pecriy6nuka [larecran 1330 0,60 59 IIckoBckas ob0nacTh 69 0,63
60 Pecriy6nuka Kapenust 1307 0,59 60 SpocnaBckas o0nacTb 69 0,63
61 CMoneHckas o0sacTb 1305 0,59 61 ToMckas obnacTb 67 0,61
62 Pecriy6nuka Xakacus 1226 0,55 62 CMoneHcKas 00/1acThb 63 0,57
63 TIckoBckas 00s1acTh 1204 0,54 63 Pecniybonuka Xakacus 60 0,54
64 Pecriy6nuka Komu 1149 0,52 64 Pecniy6ninka Mapuit On 52 0,47
65 YeueHckas PecriyOnnka 1103 0,50 65 Kocrpomckas obiactb 45 0,41
66 CaxanuHckas 00J1acThb 1088 0,49 66 CaxanuHckas 00/1acThb 43 0,39
67 Oprosckas o6macTs 1051 | 047 | 67 | ‘ivano-Hemeixuiiasr. 41 0,37
OKpyT
68 Pecniy6niuka Mapuii On 1006 0,45 68 Pecniy6niuka Jlarecran 31 0,28
69 KocTpomcxas 06714CTE 954 | 043 | 69 Kanusurrpanckas 28 0,25
00J1acTh
Cpennee no cyobekTam
CeBepo-KaBka3sckoro 899,3 70 Kamyarckwit kpait 27 0,24
DO
70 Kanununrpaackas 871 0,39 71 EBpelickas aBT. o5 0.23
001acTh 00J1acTh
71 | Kebapmmo-bamkapekan | g2 | g5 | 7 Pecny6uuxa Thiza 23 0,21

Pecrrybnnka




Pacnpenesienue 3HaYeHU il oKa3aTe/ieid 00CTAHOBKM € MOKAPAMM,
npousomenmumu B Poccuniickoii @enepaunu B nepuoja 2016-2021 roxon
B 3aHHUSAX, COOPYKEHHSIX 00IIeCTBEHHOT 0 HAa3HAYEHMNS,
HCTOYHUKOM BO3HHKHOBEHHUSI KOTOPBIX SIBJISJIOCH 3JIEKTPOOOOpPYy/10BaHKE,
no cyobexkram Poccuiickoit @enepaunu

Koua-Bo Toas IToru6so Toasn
PeiiTunr Cyobext PO MOKaPOB, % > | PeddTuHr Cyobext P® (378 % i
efl. qeJr.
} N Cpennee no
72 Hmaro I_(I)iHeHKHH asT. 739 0,33 cyobextam CeBepo- 20,4
pyr KaBka3ckoro @O

73 PeciyOnuka Teisa 569 0,26 73 Mypmanckast 00J1acTh 20 0,18

74 Kamuatckuii kpait 514 0,23 74 Marananckas o01acTb 20 0,18

75 PecniyOnuka Anpires 500 0,23 75 PecniyOnuka Anrait 17 0,15
Kabapauno-

76 EBpeiickas aBT. 001acTh 495 0,22 76 bankapckas 16 0,15
Pecniybnuka

77 PecniyOnuka Anrait 450 0,20 77 r. CeBacToImoib 12 0,11

78 Pecnyouuia Cenepras 435 | 0,20 78 PecriyGaika Aspires 10 0,09

Ocertus - Ananus

79 MaranaHckas 001acTb 406 0,18 79 YyKOTCKHI1 aBT. OKPYT 10 0,09

80 r. CeBacrormnoib 367 0,17 80 Yeuenckas PecnyOnmka 6 0,05

81 | Pecny6mua Minrymerns | 283 | 013 | 81 Pecmy6ika 5 0,05
Huarymerns

82 Pecrry6uka Kamvbixus 268 0,12 82 Pecnyomika Cenepras 4 0,04

Ocetus - Ananus
83 Kapauaeso-Hepxeccias 179 0,08 83 Pecriy6uika Kaambixus 2 0,02
Pecnybnuka
84 Hewnenxuii aBT. OKpyr 79 0,04 84 Henernkuii aBT. OKpyr 2 0,02
. Kapauaeso-Uepkecckast
85 UyKOTCKHIi aBT. OKPYT 75 0,03 85 PecryGuka 1 0,01
Tabdauna 2

KoJ-Bo Toas ITorn6so Toas
PeiiTunr Cyobekt PO MOKApOB, % > | PefiTHHT Cyobekt PO® JIofiei, o ’
ell. ° qell. 0

1 r. Mocksa 1684 8,99 1 r. Mocksa 12 14,12
2 MockoBckas 001acTh 896 4,78 2 MockoBckas 00acThb 10 11,76
3 r. Cankr-TlerepOypr 728 3,89 3 Ipumopckuii kpaii 7 8,24
4 KpacHomapckuii kpait 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecrry6nuka bamkoprocran 561 3,00 5 Hpkyrckas obnacts 5 5,88
6 Kpacnosipcknii xpait 545 2,91 6 Owmckast 061acTh 5,88
7 Wpkyrckas obnacTs 545 2,91 7 ActpaxaHckasi 001acTb 4 4,71
8 IIpumopckuit kpait 520 2,78 8 SImano-Henenkuii aBT. 3 3,53




Koua-Bo Toas IToru6so0 Toas
PeiiTunr Cyobext PO MOKAPOB, % > | PefiTHHT Cyobext PO (378 % i
el. qeJr.
OKpyT
9 Yenabunckas 00J1acTb 509 2,72 9 Pecniyonuka TriBa 3 3,53
10 XabapoBckuii kpa 502 2,68 10 KpacHostpckuit kpait 2 2,35
11 Hoocubupckas o0nacth 442 2,36 11 YenaoOuuckas 001acThb 2 2,35
12 Camapckas 001acTh 399 2,13 12 HoBocubupckast o0macth 2 2,35
13 PocroBckas obnacts 367 1,96 13 PocroBckast o0sacTe 2 2,35
14 Pecrry6nuka Tartapcran 343 1,83 14 CaparoBckas o0nactb 2 2,35
15 Xantel-MancuicKuil apT. 314 1,68 15 Hwxkeroponckast 00J1acTh 2 2,35
okpyr - FOrpa
Cpennee 1o cyobexkram
16 CapatoBckas 001acTh 309 1,65 Cubmpcioro DO 1,8
17 Owmckast oBacTh 204 1,57 Cpennee mo cybnextam 16
IlenTpaasHoro PO
18 HipKeropozickas obIacTs 292 1,56 16 Pecmy6mixa 1 1,18
bamxkoprocran
19 Kemepopcxas obracts, - 291 1,55 17 XabapoBckuii kpait 1 1,18
Kyzbacc
20 Bonrorpasckas odnactb 283 1,51 18 Camapckast 00nactb 1 1,18
Cpennee no cyobekTam
Cubnperoro ®O 281,7 19 Bonrorpanckas o6nactb 1 1,18
21 Aunraiickuii kpaii 270 1,44 20 Aunraiickuit kpaii 1 1,18
22 [epmckuii kpait 269 1,44 21 [Mepmckuit kpaii 1 1,18
Cpennee no cyobexkTam 263.0 Cpennee no cyobekram 10
Ypaabckoro @O ' Ypaabckoro PO '

23 Boponesxckast 06actb 260 1,39 22 BopoHexckas o6nactb 1 1,18
Cpennee no cyobexkTam 254 2 Cpennee no cyobekram 10
entpanabHoro ®O ' FO:xHoro ®0O '

24 TroMmeHckas o0acThb 242 1,29 Cpennee Hl;) qum’eKTaM 1,0

25 Pecniy6nuka Kpeim 241 1,29 23 CBep/utoBcKasi 00J1acTh 1 1,18
Cpennee no cyobekTam

Tpupo:ckoro GO 230,3 24 Amypckas 0bmacTh 1 1,18

26 Pecriy6nuka Caxa (SIkyTus) 228 1,22 25 TBepckas obnacthb 1 1,18
Cpennee no cyobekTam

[Omnore ®O 222,6 26 Bonorozackas o6macts 1 1,18

Cpennee no cyobexram P® 218,9 27 VY nesaHOBCKast 001aCTh 1 1,18

27 Caep/utoBcKast 0051acTh 216 1,15 28 Benroposckas 06nactb 1 1,18

28 Pecniy6nuka Jlarecran 211 1,13 29 TamGoBcKas 00J1acThb 1 1,18

29 CraBpoMoNbCKUii Kpai 210 1,12 30 Psasanckas oGnacTb 1 1,18

30 OpenOyprckas 00macTh 207 1,11 31 Pecniyonuka Komu 1 1,18

31 3abaiikanbpckuii Kpan 190 1,01 32 Koctpomckast 06macTpb 1 1,18

Cpennee no cynexram 186,4 33 r. CeBacTomoib 1 1,18

JaabneBoctounoro ®O
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Koa-Bo Toas Moru6Jo Toas
PeiiTunr Cyobext PO MOKAPOB, % > | PefiTHHT Cyobext PO (378 % i
el qel.
32 ApxaHrenbckas 001acTb 185 0,99 34 Pecriy6ninka MHrymerus 1 1,18
_ . Cpennee 1o cyobexkram
33 Smano-HeHenkuii aBT. OKpyT 182 0,97 JNanbresocroanoro GO 0,8
34 Tomckast o01acTh 180 0,96 Cpennee no cyonexram 0,6
Cesepo-3anaanoro ®O
Cpennee no cyobekram
35 JlenuHTpaackas o0IacTh 177 0,95 TpuBokckoro PO 0,6
Cpennee 1o cyobexkram
36 Amypckas obnactb 171 0,91 CeBepo-KaBka3ckoro 0,1
D0
Cpennee no cyobekram N N
Cepepo-3anasoro O 165,0 35 KpacHonmapckuii kpaii 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 Pecniybnuka Tarapcran 0 0
38 Thepoxas o6IacTs 154 082 | 37 | XawrerMancuiiciuii ast. 0 0
okpyr - FOrpa
Kemepogckas ob1acts -
39 Pecniy0Omnuka Bypsitus 154 0,82 38 Kys6ace 0 0
40 Kupogrckas obnacts 153 0,82 39 TroMeHckast 00J1acThb 0 0
41 VY nmyptckas Pecriybnuka 152 0,81 40 Pecnyonuka Kpbim 0 0
42 Bosnoroackas o6iacts 147 0,79 41 Pecrrybmxa Caxa 0 0
(Axytus)
43 Brapgumupckast obnactb 147 0,79 42 Pecniy6nuka [larecran 0 0
44 Spocnasckast o6nacTb 147 0,79 43 CraBporonbCKuii Kpaii 0 0
45 MypmaHckas 001acTh 146 0,78 44 OpenOyprckas obnactb 0 0
46 Bpsirckas obnacts 139 0,74 45 3abaiikanbCcKuii Kpan 0 0
47 VnbsaHOBCKas 001acTh 138 0,74 46 ApxaHnrenbckasi 001acTb 0 0
48 Tlensenckas oGnacTb 135 0,72 47 ToMckas obnacTb 0 0
49 Benroponckast obnacts 134 0,72 48 Jlenunrpackas o0nacTb 0 0
50 YeueHnckas Pecriybnnka 127 0,68 49 KupoBckast 001acTh 0 0
51 CaxanuHckasi 001acTh 124 0,66 50 Pecniy6niuka Bypsitus 0 0
52 TamboBcKkas 001acThb 124 0,66 51 Y amyprckas PecyOnuka 0 0
53 Pazanckas o6iacTb 118 0,63 52 BrnamuMupckas o0nactb 0 0
54 ‘lysamickas Pecniybmika - 116 0,62 53 MypmMmaHcKkasi 001aCTh 0 0
Yysamus
55 Tynbckast 00nacTb 115 0,61 54 SpocnaBckasi 001acTh 0
56 Kyprauckas obnactb 114 0,61 55 Bpsirckas o6nactb 0 0
Cpennee no cybhexram 109,4 56 Tlen3zenckas 00aacTh 0 0
CeBepo-KaBka3zckoro @O
57 Pecrry6nuka Kapenus 107 0,57 57 Yeuenckas PecrryOnuika 0 0
58 Pecnybnuka Xakacus 105 0,56 58 CaxanuHcKas 001acThb 0 0
59 Jlirenas oGmacTs 103 | 055 | 59 | lysawekasPecnybmma- o, 0
Uysamus
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Koua-Bo Toas IToru6so0 Toas
PeiiTunr Cyobext PO MOKAPOB, % > | PefiTHHT Cyobext PO (378 % i
efl. qeJr.
60 Pecyonuka Komu 101 0,54 60 Tynbckast 001acTh 0 0
61 OpnoBckast 00J1aCcTh 98 0,52 61 Kypranckas o0nactb 0 0
62 PecniyOnuka TeiBa 97 0,52 62 Pecnyonuka Kapemust 0 0
63 Cwmoitenckas 001acThb 96 0,51 63 PecniyOnuka Xakacus 0 0
64 Kabapmamo-Banxapckas 96 0,51 64 Junenkas o0yacTe 0 0
Pecrrybnnka
65 MBanoBckas o01acTe 96 0,51 65 OpioBckast 00J1aCTh 0 0
66 KoctpoMmckast 06acTb 96 0,51 66 Cmorenckast 001acThb 0 0
67 Kypckast obmactb 94 0,50 67 Kabapmmmio-Banxapcxas 0 0
Pecniybnuka
68 Kanunuurpaackas 001acTb 92 0,49 68 HBaHoBCcKas 00J1acTh 0 0
69 Pecriyonuka Cesepras 80 043 | 69 Kypekas 061acts 0 0
Ocerus - AnaHus
70 Pecry6ixa Mapuii 1 76 041 | 70 Kamununrpacxas 0 0
00J1aCTh
71 Kastysekas o6acts 75 040 | 71 PecryGnuia Cesepras 0 0
Ocetus - Ananus
72 Pecriy6nuka Mopnosust 74 0,40 72 Pecriy6onuka Mapwuit On 0 0
73 r. CeBacroromnb 66 0,35 73 Kanyxckast obnacts 0 0
74 Hosropojckas obnacts 62 0,33 74 Pecniy6onuka Mopnosust 0 0
75 Kamyarckuii kpaii 58 0,31 75 Hogropockas obnacts 0 0
76 TIckoBckas 001acTh 54 0,29 76 KamuaTtckuit kpaii 0 0
77 Pecriy6nuka Anrai 48 0,26 77 IIckoBckas obnacTh 0 0
78 Pecriy6nuka Anpires 44 0,23 78 Pecriybnivka Anraii 0 0
79 Maranasckas o01acTb 44 0,23 79 PecriyOnuka Appirest 0 0
80 Egpeiickas aBT. 001acTh 41 0,22 80 Marazanckas o0aacTb 0 0
81 Pecriy6nuka WHrymerus 31 0,17 81 EBpeiickas aBT. o0nactpb 0 0
82 Pecriy6nuka Kanmbikust 22 0,12 82 Pecniy6ninka Kanmbikust 0 0
83 UyKOTCKHIA aBT. OKPYT 18 0,10 83 YyKOTCKUI aBT. OKPYr 0 0
84 Hewnenkuii aBT. OKpyr 16 0,09 84 Hewnerxwuii aBT. OKpyr 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Uepkecckas 0 0
Pecniybnuka PecnyOnuka

C Y4€TOM HMHTCHCHBHOI'O POCTa S3HCPrOBOOPYKCHHOCTHU HACCIICHHA, KUJIBIX H
O6H_IGCTBCHHBIX BHaHHﬁ, TCHACHIIUA II0 KOHI/I‘-IeCTBy «BJ'ICKTPOTCXHI/I‘—ICCKHX»

MOXAapOB, OYEBUJHO, COXPAHUTCA NPHU CYIIECTBYIOIIEM TOJOKEHUN TOXKAPHOU

NpOPUIAKTUKU 3JIEKTPOYCTAHOBOK.
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B Hacrosiiee BpeMsi CIIOXKUIACh CUTYyalMs, KOTJa 3JIEKTPOOOOPY/IOBAHHE IO
OoJIbIIIeH YacTU HUKEM HE 0OCITY>KHUBAETCSI U HE KOHTPOJIUPYETCS C TOUKHU 3PEHHUSI €ro
MOXXKApHOM  NpoUIAKTUKU. OJIEKTPUKM Ha  OOBEKTax 3aHUMAIOTCS  €ro
o0CITy’)KMBaHMEM WM PEMOHTOM, KOTJ/Ia YTO-TO BBIXOJUT U3 CTposi. B 3TOM CBs3M,
OIHUM W3 OCHOBHBIX BOIIPOCOB SIBJISETCS OpraHu3alus CHUCTEeMaTHYEeCKOU
PO UIAKTUKHY MTOXKAPOB OT JIEKTPOOOOPYI0BAHUS KIJIBIX U OOIIECTBEHHBIX 3/TaHUM
C IPUMEHEHHEM TEXHUYECKUX CPEIICTB.

B cootBeTcTBUM co cratheld 4 TexHMUeCcKoro periiameHTa TaMOoKEeHHOTO COor3a
«O 0Oe3omacHOCTHM HU3KOBOJIBTHOTO obOopymoBanus» (TP TC  004/2011),
HU3KOBOJIBTHOE O0OpPYJ0BaHUE JOJDKHO OBITH pa3padOTaHO W HM3TOTOBJICHO TaKUM
o0pa3om, 4TOOBI MPU NMPUMEHEHUHU €ro M0 Ha3HAYEHUIO M BBHITIOJIHEHUU TPeOOBaHUMN
K  MOHTaXy, OKCIUTyataniuu  (MCIIOJB30BAHUIO),  XpPaHEHUIO,  IEPEBO3KE
(TpaHCTIOPTUPOBAHUIO) U TEXHUYECKOMY OOCIY>KMBAaHHUIO OTO 00OpyAOBaHUE
obecrnieunBaIo: OTCYTCTBHUE HEIONMYCTUMOTO PHUCKAa BO3HUKHOBEHHUS TMOBBIIICHHBIX
TEMIIEpPaTyp, AYTOBBIX pa3psAI0B WU M3IYYEHHH, KOTOpble MOTYT IPUBECTU
K TOSIBICHUIO OMACHOCTEW, OTCYTCTBHE HEIOIMyCTHMOrO pUCKAa MpHU Meperpyskax,
aBapUITHBIX peXMMax M OTKAa3aX, BBI3BIBAEMBIX BIMSHUEM BHEIIHUX U BHYTPEHHUX
Bo3JeicTByIonMX  (pakTtopoB.  Takke B JaHHOM  cTaTbe  OMpEJEJIeHO,
YTO HHU3KOBOJBTHOE OOOpPYJOBaHWE JOKHO OBITH pa3paboTaHO W HM3TOTOBIICHO
TakuM 00pa3oM, 4YTOOBl OHO HE SBISJIOCH WCTOYHHKOM BO3HUKHOBEHHS TIOXapa
B HOPMAJIbHBIX U aBAPUHHBIX YCIOBUSIX PAOOTHI.

B  OonpmumHCTBE  CcilydaeB, IIOCIIE  MOHTaXka,  JJIEKTPOOOOPYIOBaHHE
HE ToABEpraercs MpPOPUIAKTHIECKUM OCMOTpaM, TEXHUYECKOMY KOHTPOJIIO,
OOCTY)KMBAaHHI0O H PEMOHTHO-TIPEAYNPEAUTENbHBIM  MeponpustusM. OmHaKo
CO BpPEMEHEM C HHUM IIPOUCXOASAT OTPULATEIbHbIE W3MEHEHHUs. YXYIUIEHUE
COCTOSIHUSI 3JIEKTPOOOOPYIOBaHUSI MPUBOJUT K HEPAMOHATBHOMY HMCIOJIb30BAHUIO
ANIEKTPUYECKOW SHEPrUU U TMOBBIIIEHUIO YPOBHS MOKAPHOM OMACHOCTH, 4, 3HAYMT,
TpeOyeT 3a HUM CHCTEMAaTHU3UPOBAHHOTO HAOJIOICHMS.

B cootBercTBUU ¢ DenepanbHbiM 3aKk0oHOM OT 21 mexabpst 1994 r. Ne 69-03
«O moxapHoil 0Oe3omacHOCTHY», NPOPUIAKTUKA T[OXKAPOB — COBOKYIHOCTD
MIPEBEHTUBHBIX MEpP, HAMPABICHHBIX HA UCKIIOYEHUE BO3MOXKHOCTU BO3HUKHOBEHUS

IIOXKAapOB U OI'PAaHUYCHHUC UX HOCHCHCTBHﬁ.


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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[lon cucremoll MpPOPUIAKTUKH MOXKAPHOM OMACHOCTH 3IIEKTPOOOOPYIOBaHUS
KWIBIX M OOIIECTBEHHBIX 3[JaHUN TMOHUMAIOTCS PETYJSIPHBIE, BBIIOJHAEMbIE
1o 3aJIaHHOMN nporpamme HaOIIOACHUS 3a AKCILTYaTUPYEMBIM
ANEKTPOOOOPYIOBAHUEM, IMO3BOJIAIOIINE ONPEAEHATh €ro (PaKTUYeCKOe COCTOSHHE,
MPOUCXONAIIME B HEM TMPOUECCHl W NPOrHO3UPOBATH HW3MEHEHUE COCTOSHUS
MO/ BIMSIHUEM pa3inudHbIX (akTopoB. Takue HaOMOAEHUS HEOOXOAUMBI, B MEPBYIO
ouepeib, s JIEKTPOOOOPYAOBaHHUS OOBEKTOB C MACCOBBIM MPEObIBAHUEM JTIOACH.

[ToxxapHas 0e30MacHOCTh OOBEKTOB PA3IMYHOIO HA3HAUYEHUS B 3HAYUTEIBHOU
CTENIEHU ONpEeAesieTCd COCTOSHHEM JKCIUIYyaTUPYEMOTO 3JEKTPOOOOpYA0BaHUS
U 3JIEKTPOYCTAHOBOK.

OCHOBHBIM  HampaBJeHMEM B oO0ecrneYeHUuH MOKapHOW  0e30MacHOCTH
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBAHUS SIBISIETCS MAKCHUMAJIbHO BO3MOXKHOE
CHU)KCHHE BEpOSITHOCTH BO3HUKHOBEHHS TMOXKapa OT JJIEKTPOYCTAHOBOK B IIEJIOM
U OT OTJIETBHBIX ANEKTPUUECKUX U3/ICIUN.

Tam, rae ecTb KOHTaKTHBIE COCUHEHUSI B DJIEKTPOCETSIX, MPOLIECC OKUCICHUS
METAJUTMYECKUX TIOBEPXHOCTEM  OSJIEKTPOKOHTAKTOB U  TOABJICHHS J1e(PEeKTOB
HenpepbiBeH. be3 M0CcTaToyHOi TEeXHUYECKOW OCHAIIEHHOCTH W TOJTOTOBIEHHOTO
nepcoHasga B OOJBIIMHCTBE CIIy4aeB HEUCIPABHOCTHU AJIEKTPOOOOPYIOBAHUS MOKHO
OOHApY>XUTh TOJBKO MO XapaKTEPHOMY 3alaxy WA OO0YTJICHHOU 3JIEKTPOU3OJISINH,
YTO XapaKTePHO JJI1 aBapUUHBIX e(HEKTOB yKE Ha MOKAPOOMACHON CTaIHH.

BosnukHoBeHne NePEKTOB IMEKTPUUECKUX IENeHd U IIEKTPOOoOOPYIOBAHUS —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAMMO OBITh TOTOBBIMH M KOTOPOE
HE0OXO0IMMO TIPEAYIPEKIATh 3a0J1arOBPEMEHHO.

B Hacrosimee BpeMs MOSBWINCH HOBBIE TEXHMUYECKHE CpPEICTBa,
MO3BOJISAIONIME BBIBECTH MPOMUIAKTUKY IOXKAPOB OT 3NEKTPOOOOpYNOBaHUS B
AKHUITBIX
¥ OOIIECTBEHHBIX 3[JaHUSX HAa HOBBIN YPOBEHbD.

K oOciayxuBaHHIO 3JEKTPOYCTAaHOBOK JIOMYCKAIOTCA KBaJU(UIIUPOBAHHBIE
CHNEUUANIMCTBI, HMEIOIIUE Tpynmy 1o 3JekTpobe3onacHocTd He Humwke |,
MOATBEPKACHHYI0 COOTBETCTBYIOIMM YAOCTOBEPEHUEM.

OOcnenoBaHue 3JIEKTPOYCTAaHOBOK  JOJDKHO — IPOU3BOAMUTHBCS  COBMECTHO
C  KBAIM(QUUUPOBAHHBIM  MEPCOHAIOM  AJIEKTPOTEXHUYECKOTO  XO3SICTBA,

OTBETCTBEHHBIM 32 00CITYKMBaHUE AIEKTPOOOOPYIOBAHUS 3/IaHMUSI.
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1. ObaacTp npuMeHeHUs

Hacrosimmue MeTtoauueckue peKOMEHIAIUHM OIPENEeNIioT OO0IUe MOJOXKEHUS
[0 OpraHM3alMi TPOPUIAKTHKU IOXKAPOB OT DIIEKTPOOOOPYIOBAHHS B IKHIIBIX
¥ OOIIECTBEHHBIX 3[JaHUSIX C TPUMEHEHUEM TEXHUYECKHUX CPEJICTB.

Hacrosimue METOUYECKHE PEKOMEHIAINH npeHa3HAYCHBI
JUI  WCTIOJIHUTENIBHBIX OpraHoB cyObekToB Poccuiickoit denepanuu, opraHos
MECTHOTO CaMOYTMpaBICHHs, OpraHU3aIluil M0 peaan3alui MOJTHOMOYUN B 00JIacTH
MOXKapHOH 0E€30MacHOCTH, a TaKKe COOCTBEHHUKOB (apEHIATOPOB) KUIBIX JOMOB
(xBapTHp).

OCHOBHBIMHM 3aJlayaM{ HCIIOJIHUTENBHBIX OpPTraHoB CyOBekTOB Poccuiickoii
deneparum, OpraHoB MECTHOTO caMOyTIpaBJICHUS, OpTraHM3aIIHA,
N0 TpOPUITAKTHKE TI0XKAPOB B KHUIbE, SIBISAIOTCS OOyYeHHE HACENIeHUS Mepam
HoXapHOH Oe30IacHOCTH, OCHOBaM I0’Kapo0e30MacHOro TOBEACHUS, a TaKkke
MH(GOPMUPOBaHUE HACEIEHHUS O MepaxX MOXKapHOW Oe30MaCHOCTH.

Hacrosimpe wMeronnyeckue peKOMEHIAIMM  MOTYT  OBITh  MPUMEHEHBI
COOCTBEHHUKaMH JIOMOB (KBapTHp) M apeHIaTOpaMH IOMEIIEHHH Uil MpOBeIeHUs
CaMOCTOSITENIHOW ~ TEPBUYHOM OLIEHKM COCTOSIHUSL TOXKapHOH  Ge30MmacHOCTH
AKCIUTYaTUPYEMOTO dIIEKTPOOOOPYI0BaHUS.

B nacrosmmx MeToaudeckux peKOMEHIaUsAX Mo/l TEXHUYECKIMH CPeACTBAMU
NpOQHUIAKTUKN TI0KapOB MOHMUMAIOTCS aIMapaThl 3alIUTHI AJIEKTPHUUECKUX IETIeH,
TETJIOBU3MOHHAS TUarHOCTHKA, TEPMOUHIUKATOPBI U TEPMOCHCTEMBI.

Hacrosmme Meronudyeckue peKOMEHIALMU HE SBISIIOTCS PYKOBOACTBOM
[0 TMPOCKTHUPOBAHUIO JJIEKTPOYCTAHOBOK 3JaHUM W  MOHTaxy almaparoB
AIIEKTPUYECKON 3alIUTHI U IPYTUX TEXHUYECKUX CPEICTB.

[IpoexkTupoBaHHE U MOHTAXX 3JIEKTPOYCTAHOBOK 37aHHI JOJHKEH MPOBOAMUTHCS
B COOTBETCTBHUH C JEHCTBYIOIIMMU HOPMATUBHBIMU JOKYMEHTaMH.

Hacrosmme weronuyeckue peKOMEHAAIMHU HE SBIAIOTCS HOPMATHBHBIM

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

[loxxapHass 0e30MacHOCTh OOBEKTOB PA3IMYHOrO HA3HAYEHHUS, B TOM YHUCIE
KWIBIX W OOIICCTBCHHBIX 3JaHWK B 3HAYUTCIBHOW CTETIICHH OMPEISIACTCS
COCTOSIHUEM IKCIUTYaTUPYEMOT'O DJIEKTPOOOOPYAOBAHHUS U IJIEKTPOYCTAHOBOK.

3HaHWE TEXHWYECKUX MPHYMH TI0KAPOB OT DJICKTPOYCTAHOBOK ITO3BOJISCT
opraHu30BaTh 3 (HEKTUBHYIO CUCTEMY TIOKAPHO-MPOPUITAKTUYECKUX MEPOTIPUATHH.

K nmpuymHam mokapoB 3JIeKTPOTEXHUUECKOTO XapaKTepa OTHOCITCS:

- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka IEKTPUICCKUX IETICH;

- 0OJIBIIIOE TTEPEXOAHOE COMPOTUBIICHHUE;

- HCKPCHHE;

- DJIEKTpUYECKas JIyTa;

- IepeHANPSHKCHHUE SJICKTPUICCKOMN CETH.

Kpome Toro, HeoOXOAMMO YUYHUTHIBATh, YTO MEPECHANPSHKECHUE JICKTPUICCKON
ceTd, OOJIBIIIOE TMEPEeXOHOE COMPOTUBICHHUE M TEPErpy3Ka IEeMH MOXKET MPUBECTH
K KOPOTKOMY 3aMbIKaHWIO, BO3HHUKHOBEHUIO JJICKTPUYECKOM AYrd, U HA00OpOT,
KOPOTKOE 3aMBIKAaHHUE MOXKET TMPUBECTH K TIEPErpy3Ke IJICKTPUUECKOU CEeTH,
K MCKPEHHIO, 00pa30BaHUIO JICKTPUYECKON AYTH, K MEPEXOY ICKTPUIECKOTO TOKA
Ha METAJUIMYECKHUE 3a3€MJICHHbIC KOHCTPYKIIMU U T.1. [3].

To ecth, ogHU aBapuiiHbIE PEXKHMBI, MOTYT IEPEXOJWTh B JApyrue Oojee

OITIaACHBIC OTHOCUTCIIbHO BO3MOKHOCTH BO3HUKHOBCHHUS ITOKAPOB.

Kopomkoe 3amvikanue

Cpenu 0OpUYMH TIOXKAPOB  AJIEKTPOTEXHUYECKOIO  XapakTepa KOpPOTKOE
3aMBIKaHHUE SIBISIETCSI CaMBIM PACIPOCTPAHEHHBIM, XOTS HEPEAKO OHO MOXKET OBITh
Y CJIEICTBHEM KaKOW-IHOO0 APYroi aBapuitHOM CUTYaIlMU B AJICKTPUIECKOM IICTIH.

Kopotkoe 3ampikaHMe B DJIEKTPUYECKUX LENAX MOXKET BO3HUKHYTH
B pe3yibTaTe 3aMbIKaHUS MEXIY (a30BbIM W HYJIECBHIM MPOBOJIHUKAMU, 3aMBIKAHUS
¢a30BOTO MPOBOJHUKA HA «3eMITIO» [3].

NHpIMM  crioBamMHu, KOPOTKOE 3aMBIKAHME BO3HUKACT MPU COCAUHEHUHU
AJEKTPUYECKUX MTPOBOJOB C HAPYIIEHHOW W30JIIUMENH, COMPUKOCHOBEHUN MPOBOAOB

C MCTAUIMYCCKHMMHU 3a3CMJICHHBIMH KOHCTPYKLIHAMHU BI[aHI/Iﬁ H COOPYKCHHMU,
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MOTIAIAHAM HA OTOJICHHBIC MPOBOAA TOCTOPOHHUX METAUTMYECKUX MPEIMETOB,
npoboe OOYIJIEHHOW WM HApyIIEHHOM HM3O0JALMM MPOBOAOB U JPYTHX
3JIEKTPOYCTAHOBOYHBIX U3JICIIUH.

[Ip KOPOTKOM 3aMBIKAHWM MTHOBEHHO MHOTOKPAaTHO YBEIHYMBACTCS CHIIA
TOKa B IICTIH, POMCXOIUT 3HAYUTEIBHOE BBIJCIICHUE TEIlIa, 3HAYUTEIILHO BO3PacTaeT
TEMIIepaTypa TOKOMPOBOIAIINX JKHJI, YTO TPHUBOJUT K PACIUIABICHUIO HW3OJISIUU
DIIEKTPUYECKUX TPOBOJIOB M Kabened u €€ TMOCIeayIoleMy BOCILIAMEHEHHIO.
KopoTkoe 3ambikaHue, Kak TMPaBHIIO, COMPOBOKIACTCS XJIOMKOM, pPAaCIUIaBICHUEM
MeTajjla TMPOBOJHUKOB M BHIOPOCOM pACKAJICHHBIX YaCTHUI[ M3 30HBI KOPOTKOTO
3aMBIKaHMS C TIOCISAYIOMIUM BOCITIAaMEHEHUEM OKPY KAOIIHUX MPEIMETOB.

HauGomnee pacnpocTpaHeHHbIC TPHYHMHBI, MO KOTOPBIM MOXET IPOU30UTH
KOPOTKOE 3aMbIKaHWE B KBapTUpE, JOME, OOINECTBEHHBIX 3JaHHSIX — 3TO
MOBPEKJACHUE U30AIMU. [loBpekKJIEHHE W3OJSIIUM  Yallle BCETO IPOUCXOJUT
B MECTax, IJie¢ MPOBOJia MmeperudaroTcs. Takke K MOBPEKIACHUIO H30JSIUA MOXKET
NPUBECTH TEPEKPyUYMBAHUE IPOBOJIOB, CrMOaHHWE MPOBOAOB IO OCTPHIM YIJIOM,
MOBPEXKIEHUE W30JSAIUU TPOBOJOB MPU TMPOBEACHUU PEMOHTHBIX padoT [4].
W3onsimuio MOTyT TMOBpPEAUTHh TPBI3YHBI WM JOMAIllHUE >KUBOTHbIE. Emie onnHa
OpUYMHA KOPOTKUX 3aMbIKaHUW — TeperpeB M, Kak CJEACTBHE, pa3pyllieHue
U30JISIIU Y.

HcTounukamMu 3aXWraHus TpU KOPOTKHX 3aMBIKAHUSX MOTYT SIBIATHCS
packaneHHbie (TOpSIIME) 4YacTHIBl W KalUld MeTajlla TpH  pacIuIaBICHUU
B aBapUHBIX peXUMax KU TNPOBOAOB (Kalejeil) WM MNpu  pa3pylIeHUU

AIEKTPOTIPUOOPOB.

Ilepezpy3ka snekmpuueckux cemeil

CoBpeMeHHbIE KBapTUPbhl U JIOMa HACBIIIEHbl MHOXECTBOM 3JIEKTPUYECKUX
npubopoB. YacToii NPUYMHON BO3HUKHOBEHHUS TIOKAPOB SIBISIETCS TeEperpysKa
3JIEKTPOCETEH.

[Ieperpy3koi Ha3bIBaETCA TAKOE SIBIICHUE, ITPU KOTOPOM B BJIEKTPUUYECKOU 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 PACU€TOM MOIIHBIX MOTPEOUTENCH ANEKTPOIHEPTUHN 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 IJIABUTHLCS JKUJIBI TPOBOJIOB — 3TO MOXKET CTaTh MPUUYUHOM

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

bonvuioe nepexoonoe conpomuenenue (nioxoi KOHmaxm)

Bosnblioe mepexogHOe CONPOTUBICHHME — OTO CONPOTUBJICHUE Yy4acTKa
AJIEKTPUYECKOM 1IeMM B MECT€ COCJMHEHHUS OTAEIbHBIX JJEMEHTOB (MecTa
COEJIMHEHUSI TPOBOJAOB, MOJICOCAMHEHUS] UX K DICKTPONPUEMHUKAM, KOHTAKTHBIM
AJIEMEHTaM U T.II.) B KOTOPBIX, MIPU HEMPABUILHOM UX HCIOJHEHHUH, CONPOTUBIICHUE
BBIIIE [0 CPABHEHUIO C COMPOTUBICHUEM BJICKTPUUYECKON IENU 10 ITUX YYACTKOB U
nociie Hux [3].

Haubonee yacto Gosblire mepexoHble COMPOTURICHUSI BOSHUKAIOT B MECTax
COCIMHEHUs TPOBOJOB MEXIYy COOOM, KOrja BMECTO MalKH, CBapKH, OIMPECCOBKHU
WIM 32KUMOB TOJ OOJITHI MPUMEHSIOTCS CKPYTKH MPOBOAOB (OCOOEHHO oOmacHa
CKpYTKa MPOBOJIOB C AJIFOMUHUEBBIMU M MEHBIMU KUJIAMH ), B MECTAX MOJKIFOYEHUS
OpOBOJAOB K ammapataM 0e3 CHeHUalIbHBIX 32KUMOB M  HAKOHEYHHKOB,
B BBIKJIIOUATENSAX, IITENCEIbHBIX pa3zbeMax (po3eTkKax, BHIJIKaxX) Ha KOHTAaKTHBIX
AJIEMEHTaxX NP CHUXKECHUU MPUIIAraeMbIX ISl BKIIOUEHUS YCUIHM, HETOBKIIOUEHHUS,
MOJIrOpaHus U T.Ml., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIBIO PE3bOOBBIX
COCIMHEHUN B 3JIEKTPOOOOPYIOBAaHUHU, B KOTOPOM B MPOIECCe pabOThl MPOU3OIILIO
ocla0JieHre KOHTaKTa.

HenocpencTBeHHBIM HCTOYHUKOM 3a)KUTAHHUS B 3TOM CIIy4ae MOTYT OBITh:
AJIEMEHTHI 3JIEKTPOYCTAaHOBOK, HArperbleé JO0 BBICOKOW TEMMEPATypbl TEIJIOM,
BBIJICJICHHBIM ~ JJIGKTPUYECKMM TOKOM B MeCT€  OOJIBIIOrO  IMEPEXOIHOI0
CONPOTUBIICHUS;  BJEKTPUUYECKUE  HMCKPbl  WJIM  YacTULbl  PaCIUIaBJIECHHOIO
M HaKaJIEHHOTO0 MeTajlla, BO3HHUKAIOIIME B MECTE «IIJIOXOr0» 3JIEKTPUYECKOIO
KOHTAaKTa.

Kpome Toro, 60mbiioe nepexoHOE COMPOTUBICHUE MOXKET OBbITh MPUUMHOMN

BO3HHKHOBCHHUSA KOPOTKOI'O 3aMbIKaHU:].

Hckpenue (0yzo060it npoooit)
Hckpenne (ayroBoit 1mpo0OOi) B IJIEKTPOYCTAaHOBKaAX — OTO BeChbMa

PacIpOCTpPaHEHHOE ABJICHUE U MPOUCXOAUT KaK MPH HOPMaIbHOU paboTe OTAEIbHBIX
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noTpeOuTeNIe AIEKTPUUECKON HSHEpPruu, 4dalle BCEero MpPUOOPOB HMEIOUIUX
KOJJIEKTOPHBIN 3JIEKTPOJABUIATENb NMPU HEIUIOTHOM MPUIIETAHUU K HUM IIETOK, TAK
U B aBapuilHOM pexuMe paboThl AJIEKTPONPUOOPOB, B MECTaX HEKAUYECTBEHHOTO
MPUCOEAUHEHNUS  TPOBOJAOB K  IMOTPEOUTENSIM  DJICKTPUUYECKOW  DHEPTHUH,
IIPU  CONMPUKOCHOBEHUHU OTACIBHBIX YYaCTKOB MPOBOJAOB MEXKIYy COOOM WM
C 3a3€MJICHHBIMM KOHCTPYKIUSIMU U T. 1. [3].

[Ipyu uckpeHun NOPOUCXOAUT O0Opa30BAaHUE HUCTOUYHUKOB  3a)KUTaHUS,
o0J1ajaroIIuX YHEPTUEH U TEMIIEpaTypPO JOCTATOUHBIX JIJIi BOCIIJIAMEHEHHUSI MHOTHX
TOPIOYUX BEIIECTB U MAaTEPUAJIOB.

NckpoBoil paspsim MoxxkeT 00pa3oBBIBATHCA NPHU H3JIOME KWIIBI KaOensl u3-3a
yCTaJIOCTH MeTajjla, pa3pbiBa MPOBOJHHUKA TMPHU UYPE3MEPHOM PACTSIKEHUM Kabes,
00 TIPU TOBPEKICHUH KUJIBI IIOCTOPOHHUM TIpeAMETOM. B moBpexaEHHON Kuie
BO3HHMKAET Majblii 3a30p, MpoOWBaeMbIii pabOYUM HaANpPSKEHUEM, MOITOMY TOK
0 TaKoMYy KaOelo MpooJDKAaeT MPOTeKaTh, U OCTAETCSA OJIM30K K HOMHUHAIBHOMY
3HaYeHUo. B 3a30ope BO3HUKAEeT JYyroBOM  paspsifi, COMPOBOKIAIOUIUICS
UHTEHCHUBHBIM BBIJEJICHUEM TEIUIa, YTO MNPHUBOJUT K AAJIBHEHUIIEMY pa3pyLICHHUIO
U30JISIIIUH KabeJst U ero BO3ropaHuIo.

Inekmpuueckasn oy2a

DnexTpuveckas ayra oopasyercs B pe3yibTaTe YCTOWYHBOTO AJIEKTPUUECKOTO
pa3psana MeXIy IBYMsI METANIMYECKUMHU 3JIEMEHTAMH AJIEKTPUYECKOW YCTaHOBKH,
UMEIOIIMMU pa3Hbl€ MOTEHLIHANBI. B 351eKTpruecKkoil 1yre MpoOUCXOUT UHTEHCUBHAS
MOHU3ALMS Ta30BOr0 MPOMEXKYTKA, IUIaBIEHUE U ropeHwe metamia. Kpome Ttoro,
MPOUCXOIUT HMHTCHCHUBHOE pa30phI3TUBAHUE PACIUIABICHHBIX YaCTHI[ MeTajia,
MMEIONIMX OOJIBIION 3amac TEIIOBOW JHEPruM, KOTOpbIE Iomaaass Ha TOpIoune
Marepualbl, MOTYT 3a)K€4b HUX. OJEKTPUYECKass Jyra HMEET OYE€Hb BBICOKYIO
temmeparypy (1500-4000 °C) u MOXET BOCIIAaMEHUTh TMPAKTUYECKH JIIOOOU
rOpPIOYH MaTepuas, CONPHUKACAsICh C HUM HEMOCPE/ICTBEHHO, a TaKKe MOCPEICTBOM
JYYUCTON TEIUIOTHI.

VYcroituuBast — aleKTpuUYecKass  Jayra  HMHOTIa  MOXET  BO3HMKATh B
anekTpornpoBojax. [Ipu anekTpuueckol Ayre mo HensiM MNpoTeKaroT TOKU KOPOTKOTO
3ambikanus. [ToaTomy npu oOpa3oBaHUU JIEKTPUUYECKON IYTM B aBApUITHOM pexXUME
B DJICKTPUYECKOM 1I€MM BO3HUKAIOT BTOPUYHbBIC (MIOOOYHBIC) SIBJICHUS, XapaKTEPHbIC

U1 KOPOTKOTO 3aMblKaHWs. B ciydasx, HE NpPeayCMOTPEHHBIX HOPMAIbHBIM
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PEKUMOM ISKCITyaTallhM 3JICKTPOYCTAHOBOK, BO3ZHHKHOBCHUC BHGKTqueCKOfI Ayru

Yalie BCEro NPOUCXOAUT NPHU KOPOTKOM 3aMbIKaHUU [3].

Ilepenanpasicenue 6 31eKmpuyecKkoil yenu

[lepenanpsokeHre MOXET BO3HHMKATh: MPU KOPOTKUX 3aMBIKAHUSX; TIPH
MONAJJaHUU «BBICOKOTO» HANpPSKEHUS HAa HU3KOBOJBTHBIE CETH; NPHU T'PO30BBIX
paspsiax; dJAEKTPOMAarHUTHOW UHIYKITUHU U JIP.

[ToxapHasi OMacHOCTh TEpPEHANpPSIKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBHM, MOXET TMPOSBISITECA B  CICAYIONIEM: TIOBBIIICHUU BEPOSTHOCTU
BO3HMKHOBEHHUSI KOPOTKOTO 3aMbIKaHMsI; YBEJIMYCHUUM TOKOBOW HArpy3Kd Ha
OTJICJIbHBIX y4YacTKax JJICKTPUYECKOM TeMM U BO3MOXHOCTH BO3HUKHOBEHUS
NEePErpy3KH; MOBBIIICHUH TEIJIOBBIICIICHHS B DJICKTPOHArPEBATEIIbHBIX YCTPOUCTBAX;
MOBBIIIICHUU BEPOSTHOCTA BOSHUKHOBEHHUS aBAPUHHBIX PEKUMOB B JIEKTPOIIPUOOpax
[3].

Henpagunvnaa 3Ixcnayamayus, KOHCMPYKMUBHbBIE HEOOCMIAMKU U
HEeUCHPABHOCHIU IJIEKMPOU3OeTUTL

[loxapHnas 0€30MacCHOCTh  AJEKTPUUYECKUX TNPUOOPOB  HAmpaBlieHa Ha
oOecrieueHue MPakTUYECKON HEBO3MOKHOCTH 3aropaHusi, Kak caMoro M3/elus, TaK U
OKpyXaroled ero cpeabl, 4YTO JOJKHO 0OecrednBaThCsl  KOHCTPYKIIMEH
ANEKTPONpHOOpa, BHIOOPOM  KOMIUIGKTYIOIIMX HM3ACIHHA W MaTepuaioB ¢
TEMIIEPATYPHBIMH XapaKTEPUCTUKAMHU, COOTBETCTBYIOIIMMHU TEIJIOBOMY DPEXKUMY
pabotel. Ilpm 3TOM  XapakTepUCTUKAMU  MOXXAapOoOE30MaCHOCTH  SIBISETCS
COOTBETCTBHE TEMIIEpAaTypbl Ha OCHOBHBIX 3JEMEHTaX 3JEKTPUUYECKOTOo Mpubdopa
JIOTTYCTUMBIM 3HAYCHUSM, KaK B padodeM, TaK U B aBAPUITHOM PEXKUME €T0 PabOTHI.

Bo3HuKHOBEHHE TIOKApOB OT DIEKTPUUECKHX NPUOOPOB MOXKET OBIThH
OOyCIIOBIICHO:  KOHCTPYKTMBHBIMU  HEJOCTATKaMH,  HApPYIICHHWEM  TPaBUI
OKCIUTyaTallui; HEKAYeCTBEHHBIM OJHEProcHaOeHueM (pe3KuMH KoJeOaHUsIMU
HalpsDKeHHUsT B DJIEKTPUUYECKOM CEeTH, YTO MOKET MPUBECTH K BO3HUKHOBEHUIO
aBapUUHBIX PEKUMOB).

OCHOBHBIMH NPUYMHAMU BO3HUKHOBEHHSI TMOXApPOB OT JIIEKTPUUYECKHUX
W3JIETUH SBIIIOTCS: KOPOTKOE 3aMbIKaHHME B MPUOOpAxX M MIHYypaxX MATAHUS, OOJIBIIOE
MEPEX0IHOE COMPOTUBJIEHUE, NTEPErpy3Ka, HICKPEHUE, HAPYIIIEHUE TEIJIOBOTO PEKUMa
paboThl  snekTponpubopa  (YXYIOUIEHHBIM  TEIJIOOTBOM),  HEMOCPEICTBEHHOE
CONPUKOCHOBEHHE HArpeThIX [OBEPXHOCTEH HJIEKTPONpUOOPOB C TOPOYUMU

MaTepuajiaMH; BO3JCHCTBHE  TEIUIOBOTO  M3JIydeHHs Tmpubopa (Hampumep,
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ANEKTPOOOOrpeBaTessi) Ha TOpIOYME MaTepHuaibl, BBUIET pPACKAJECHHBIX YaCTHII,

00pa3oBaBIIMXCS B pe3yJIbTaTe aBAPUHHOTO pexuma [3].

3. Opranu3anusi npoQUIAKTHKH I0KAPOB

3.1. O0mme mMoJI0KeHM S

C 1 wmapra 2023 r. BCTymWwIO B  CHIY  IOCTaHOBJIEHUE
[IpaButensctBa Poccuiickoit @Pepepaunn ot 24 oktsaOps 2022 r. No 1885
«O  BHeceHMM  u3MeHeHMH B IIpaBWia  IPOTHMBONOXKAPHOTO  peKHUMaA
B Poccuiickon deneparun».

[IyHKT 2 yKa3aHHBIX W3MEHEHHMI BBOAMT B IIpaBuia NpOTHBOIOKAPHOTO
pexxuma B Poccuiickoit ®@enepanun (nanee — [1I1P) HoBbiit myHkT 2.1 ciemyroiero
conepxkanusi «PyKoBoIUTENb OpraHU3alud OOECHEYMBACT JKCIUTyaTalllio 3JaHuM,
COOpY>KEHUH B COOTBETCTBUU C TpeboBaHusiMu denepanbHoro 3akoHa « TexHuyeckui
perjiaMeHT o TpeOOBaHUAX TMOXapHOW Oe30macHOCTH» U (WJIM) MPOEKTHOM
TOKYMEHTALIHI.

C 7 suBaps 2023 1. BcTynwiu B cuily IIpaBuiia TEXHMYECKOUN 3KCIUTyaTaluu
AJIEKTPOYCTAHOBOK TOTpeOHUTENe »siekTpuueckod »sHeprum (mainee — I1TD),
yTBEpkKAEHHbIE npukazoM Munsnepro Poccum Ne 811 ot 12.08.2022
«O0 yrBepxkaeHuu IlpaBuy TEXHHUYECKOM OKCIUTyaTallMM  3JIEKTPOYCTAHOBOK
noTpeOUTeNel AICKTPUICCKON IHEPTUMY.

B coorBerctBum ¢ nyHkroM 3 IITD TexHuueckas 3KCIUTyaTauus
JJIEKTPOYCTAHOBOK ~ BKJIIOYA€T, B TOM 4YHUCJIE, HX PEMOHT M TEXHUYECKOE
o0Cy>KMBaHHUE.

B cootBercTtBuM ¢ mynktoM 7 IITD, mpu 3KcIulyatanu 3J€KTPOYCTAaHOBOK
noTpeOuTeNnb TakkKe JODKEH OOECHEeUnTh: COJEp)KaHHE 3JIEKTPOYCTaHOBOK B
HCIIPAaBHOM COCTOSIHUU U MX 0€30MacCHYI0 IKCIUTyaTalrio; IPOBEIECHUE TEXHUYECKOT O
OOCITy’)KMBaHHUsI M PEMOHTA DJIEKTPOYCTAHOBOK B ILIENSAX MOJACpPKAHUS HCIPABHOTO
COCTOSIHMA M 0€30MacHOM  3KCIUTyaTallMd  3JEKTPOYCTaHOBOK;  HaJIM4HeE,
UCIIOJB30BAHUE W  TOAAECPKAHUE B  AKTyAIBHOM COCTOSHUM TEXHUYECKOU

AOKYMCHTAILlUH, HCO6XOI[HMOI>1 AJIA OKCINTYaTaluy 3JICKTPOYCTAaHOBOK.


https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/565837297#6520IM
https://docs.cntd.ru/document/902111644#7D20K3
https://docs.cntd.ru/document/902111644#7D20K3
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B coorBerctBun ¢ myHktom 8 IITD nns HemocpeaCTBEHHOTO BBINOJIHEHUS
00s3aHHOCTEH MO OPraHU3alMM SKCIUTyaTallud 3JIEKTPOYCTAHOBOK PYKOBOAMTEINb
norpebutens (32 HMCKJIOYEHUEM  HMHJUMBUIYAIbHBIX  MpeANpUHUMATENEH
U (pU3MYEeCKUX JMI) OPraHU3aUOHHO-PACHIOPAIUTENBHBIM JOKYMEHTOM Ha3HaydaeT
U3 4YHUClia AAMUHUCTPATUBHO-TEXHUYECKOTO MepcoHana MOTpeOuTeNs  JUIO,
Ha KOTOPOE€ BO3JIOXKEHBI OOS3aHHOCTH MO OPraHM3alMU IPOBEACHHUS BCEX BHJIOB
paboT B DJIEKTPOYCTaHOBKAaxX MOTpeOuTenss (Jajgee — OTBETCTBEHHBIM 3a
ANIEKTPOXO35MUCTBO), M €ro 3aMmecturens. B cioysae eciaum  moTpeduTens,
OCYLIECTBIISIIOUIMNA IKCIUTyaTallUI0 AJIEKTPOYCTAHOBKH, SIBISETCS WHIAWBHUYaJbHBIM
IpeANpUHUMATENEM,
00S3aHHOCTh MO0 OPTaHU3AIMHM JKCIUTyaTallMM 3JIEKTPOYCTAHOBOK, OpraHU3aliu
IPOBEJICHUS BCEX BUIOB pabOT B AJIEKTPOYCTAHOBKAX BO3JIAraeTcsl HEMOCPEICTBEHHO
Ha TaKOr0 MHAWBUIYAIbHOTO MPEAIPUHUMATENS.

VYuursiast TpeboBanus nyHkra 8 [1T3, opranuzaiuio npohuiakTUKA MOKapoB
OT DJKCIUTyaTUPYEMOTr0 AJIEKTPOOOOPYNOBAHUS PEKOMEHAYETCS BO3JOXKHUTH Ha
OTBETCTBEHHOTO 32 AJIEKTPOXO3AMCTBO WM HAa MHIUBUAYAIBHOIO MIPEIIPUHUMATES,
HEMOCPEICTBEHHO IKCILTYaTHUPYIOLIETO AJIEKTPOYCTAHOBKH, a NIl PU3NYECKUX JTUI] —
HEMOCPEJICTBEHHO Ha (PU3UUYECKOE JIUII0, IKCILTYaTHPYIOIEE IEKTPOYCTAHOBKH.

B cootBercTBUU ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOIO 3a AJIEKTPOXO3SAKUCTBO
JOJIKHBI OBITh BO3JIOKEHBI MOJTHOMOYHS [0 OpraHU3alMKU Pa3paOOTKU U BEACHUIO
JOKYMEHTAallMM [0 BOIPOCAaM OpPraHU3alMM SKCIUIyaTallud dJIEKTPOYCTAHOBOK
U ee IepecMOTpy (akTyaiau3aluu); OOECIEYEHHIO BBIMOJIHEHHUS PEMOHTa U
TEXHUYECKOT0 OOCITYKUBAaHHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBum ¢ mynktom 14 IITD, moTpeduTens MOKEH OPraHU30BaTh M
OCYILIECTBIIATh KOHTPOJIb COCTOSIHUSL €r0 JJIEKTPOYCTAaHOBOK, OCHOBAHHBIM, B TOM
4ucIie, Ha pe3yJibTaTaX OCMOTPOB. BhIsSIBIIEHHBIE IO pe3ybTaTaM KOHTPOJIS A€(EKThI
000pyIOBaHMS, YCTPOUCTB AJIEKTPOYCTAHOBOK JODKHBI (DMKCHPOBATHCS B JKypHaJe
Ie(pEeKTOB C OMNpPEJCICHHEM OTBETCTBEHHBIX 32 YCTpPAaHEHHWE JHMII U CPOKOB
ycTpaHeHus 1e(EeKTOB.

B cootBerctBum ¢ nyHkroMm 23 IITD mnorpebutens AOMKEH OOECIEUUTH

MIPOBEJECHNE TEXHUYECKOTO OOCIYy>KUBAaHUSI U PEMOHTOB OOOPYJOBaHUS U YCTPOMCTB
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ANEKTPOyCTaHOBOK.  OObEM  TEXHUYECKOrO  OOCIYyXXMBaHUS U IJIAHOBO-
NpPEeAyNpEeIUTENbHbIX  PEMOHTOB  3JEKTPOYCTAHOBOK  JOJDKEH  ONpPENeNsThCA
HEOOXOJUMOCTBIO MOJJIEPKaHUsI UCIIPABHOCTH U obOecrieueHus: 6€30nmacHON padoThI
ANEKTPOYCTAHOBOK.

B coorBerctBun ¢ myHkrom 27 I[ITD y mnorpebutens B OTHOIICHHUH
AKCILTYaTUPYEMBIX MM JJIEKTPOYCTAHOBOK JIOJKHA OBITh B HAJIMUYMM CIEIyIOLIas
TEXHUYECKAsl JOKYMEHTAIIHS:

CXEMBI AJIEKTPUUECKUX COCTUHEHUN U TEXHOJIOTHYECKUX CUCTEM, B TOM YHCIIC
HOpMaJIbHBbIC (BPEMEHHBIE HOPMAJIbHBIE) CXEMbI DJEKTPUUECKUX COCIMHEHUU
ANEKTPOYCTAHOBOK MOTPEOUTEIS;

KypHaibl ydeTa DJIEKTpOOOOPYJOBaHUS C TMEPEYUCICHHEM OCHOBHOIO
ANEKTPOOOOPYIOBAaHUS M C YKAa3aHMEM €ro TEXHUYECKUX JaHHBIX, a TakkKe
IPUCBOEHHBIX €My HHBEHTAPHBIX HOMEPOB.

B cootBerctBumn ¢ mynkrom 30 IITO, Bce m3MeHEHHs B 3JIEKTPOYyCTaHOBKAX,
BBINIOJIHEHHBIE B MPOLECCE IKCIUTyaTallUH, JOJDKHBI OTPaXaThCA HA DJIEKTPUUYECKHUX
(TEXHOJIOTMYECKUX, HCIOJHUTENBHBIX) CXeMaX ¢ dYepTexax 3a IOJIHUCHIO
OTBETCTBEHHOI'O 3@ DJJIEKTPOXO3SIMCTBO C YKa3aHUEM €ro JOJDKHOCTH M J1aThl
BHECEHUS] U3MEHEHUS.

Ha ocnoBanum mnyHkta 31 IITD  cooTBeTCTBHE  ANEKTPUUYECKUX
(TEXHOJOTHYECKUX) cXeM (JepTexkel) (aKTUYSCKHM SKCIUTyaTallMOHHBIM JIOJHKHO
IIPOBEPSTHCA OTBETCTBEHHBIM 3a AJIEKTPOXO3SIMCTBO HE pPEXE OJHOTO pas3a B 3 roja
C OTMETKOM Ha HUX O JaTe MPOBEPKH, YIOCTOBEPEHHON €ro MOJIHUCHIO.
I[Ipy HECOOTBETCTBUU HIEKTPUUYECKHX (TEXHOJIOTMYECKHX) CXeM (d4epTexeil)
(aKTUYECKUM SKCIUTyaTallUOHHBIM OTBETCTBEHHBIM 34 DJIEKTPOXO3SUCTBO JOJIKEH
ObITH OOecTieueH epecMoTp (aKTyann3aIus) yKa3aHHbIX cXeM (4epTexei ).

[Tynkr 8 u3menenuii B [IIIP BBOOUT B HEero HOBBIM NMyHKT 17.1 ciemyromero
conepxkanusi: «PyKoBOAWTENb OpraHW3alid OOECICYMBACT BEJICHHWE WM BHECEHUE
uHQOpMAIIMU B JKypPHAJI OKCIUTyaTalldd CHCTEM MPOTHUBOMOXKAPHOW 3aIlUTHI.
JlonyckaeTcs BelleHHE KypHalla AKCIUTyaTallM CUCTEM MPOTUBOIMOKAPHOU 3alllUThI

B 3JICKTPOHHOM BHC.


https://docs.cntd.ru/document/565837297#6520IM

23

dopMma BeAeHUS KypHajia SKCIUTyaTallMM CUCTEM MPOTHBOMOMXAPHOW 3alUThI
OIIpENEIAETCS PyKOBOAUTENIEM O0BEKTA 3aLIUTHIY.

C nuenbto obOecnieueHus Oe3aBapuiHON pabOThl  ANEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a 3JIEKTPOXO3SMCTBO Ha OOBEKTE 3AIUTHI PEKOMEHIYETCS BECTH
KYypHaJ, B KOTOPOM YKa3bIBaIOTCS:

HepeYeHb KOHTPOIUPYEMOIO AEKTPOOOOPYI0BAHUS;

JaTa MPOBEPKU COCTOSIHUS MOXKAPHOM 0€30I1aCHOCTHU IEKTPOOOOPY10BaHUS;

pE3yNbTAaThl MPOBEPKU COCTOSHUS €ro MOXapHOW 0e30MaCHOCTH, W3MEHEHMS
COCTOSIHMSI TI0XKApHOW 0€30IacHOCTH 3JEKTPOOOOpPYAOBAaHUS IO CPAaBHEHUIO C
pe3ysbTaTaMu MPEebIIYIIeH MPOBEPKU;

NOPENNPUHATBIE MEPbl 10 TOBBIIIEHUIO YPOBHS TOXKapHOM Oe3omacHoCTH
(npodunakTUYECKHe MEPONPUSITHSI, TEXHUYECKOE OOCTYKMBAHNUE, PEMOHT, 3aMEHA).

dopma BEJICHUS KypHana npoHUIaKTHYECKUX OCMOTPOB
AJIEKTPOOOOPYIOBaHMS ONpENEsieTcss pyKoBOAUTENEeM OOBbEeKTa 3aluThl. Benenue
KypHasla  OpOo(pUIAKTUYECKMX  OCMOTPOB  3JIEKTPOOOOpPYNOBAaHUS ~ MOMKET
OCYILECTBIISATHCS B 3JIEKTPOHHOM BH/IE.

OTBETCTBEHHOMY PEKOMEHIYETCS COCTaBUTh TIpapuK MNpOPHIAKTUYECKUX
OCMOTPOB 3JIEKTPOOOOPYAOBAHUS.

[leproanuHOCTH IPOBEJCHHUS npoUIaKTHIECKUX oOcienoBaHUM
PEKOMEHJIyeTCS YCTAaHOBUTh B 3aBHUCHUMOCTH OT COCTOSIHUSI OOBEKTa U CTEIEHU
OTBETCTBEHHOCTH, HO He pexe | pa3a B roz.

PexkomenayeTcsi MpoBOANTH BHEIUIAHOBOE MPOUIAKTHYECKOE 00ciea0BaHue
OTIEJIbHBIX 3JIEMEHTOB JJIEKTPOOOOPYIOBAaHUS TOCIE KaXKIOIO0 HX PEMOHTa WM
3aMEHBI.

Pe3ynpTaTel BHEMJIAHOBOIO OOCIIEIOBAHUS 3aHOCATCS B JKypHAJ C YKa3aHHEM
IPUYKHBI 00CIEA0BaHUS.

PekomeHnnyercss mnepen MPOBEACHUEM OYEPEIHOIO WM  BHEIUIAHOBOTO
oOcieoBaHUsl O3HAKOMHUTBCA C JIaHHBIMH TPEAbIAyHIero oOcienoBaHus. ITo
MO3BOJIUT NPOCIEANTh AUHAMUKY MOXApHOU 0€30MACHOCTH 3JIEKTPOOOOPYAOBAHMS U

CBOEBPEMEHHO MPEIOTBPATUTH MOKAPOONACHYIO CUTYALIUIO.
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B coorBerctBun ¢ mnyHkrom 37 IITO mnorpebutenemM MAOMKHBI OBITH
COCTaBJIEHbI U YTBEP>KJEHbI PYKOBOJUTENEM WM UHBIM YIOJIHOMOYEHHBIM JIULIOM
noTpedutens - OpUAMYECKOTO Juina (moTpedureneM - HHAUBUIYAIbHBIM
npeAnpuHUMaTeeM Wi (U3UYECKUM JIMIOM) Tpaduku OCMOTPOB U OOXOJIOB
o0opyioBaHUs, 3MaHuN
U COOPY>KEHUH ANEKTPOYCTAHOBOK NOTPEOUTEIS.

HenocpenctBeHHO  MpopUIaKTUYECKUH  OCMOTP  3JEKTPOOOOPYIOBaHMUS
OPOBOAUT KBaNU(UIMPOBAHHBIN  CHEIMAIUCT OOCITYKMBAIOIIEH OpraHus3anuu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOX031UCTBO HA OOBEKTE.

Bce onepanuu ¢ 3nekTpoobopyaoBaHeM (MOHTaX alapaToB 3IEKTPUUECKOM
3alllUThI, TEPMOMHJIUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUYECKOE OOCITyKUBAHUE,
PEMOHT, 3aMe€Ha) JOJDKHBI TPOBOJUTH  KBAIM(DHUIIMPOBAHHBIE  CHEIUATHCTHI

00CITy>)KUBarOIIeH OpraHu3aIvu.

3.2. llpopunakTnyecKkue Meponpusi TUSA

K npodumaktrnueckum MepOnpHUsSTUSIM TI0 TPEAYIPEKISHUIO TI0KAPOB
OT 3JIEKTPOOOOPYAOBAHUS KUJIBIX M OOIECTBEHHBIX 3IaHUH CIEAYeT OTHECTHU:

- IEPUOJUYCCKUN KOHTPOJIb COCTOSHHS W PabOTOCIIOCOOHOCTH amnmapaToB
3aIUTHI AJEKTPUUECKON CETH;

- IPUMEHEHUE TEPMOUHAUKATOPOB U MEPUOAUYECKUN KOHTPOJIb UX COCTOSTHUSI;

- IPUMEHEHUE TEPMOCUCTEM;

- IEPUOAUYECKOE MIPOBEJICHUE TEIUIOBU3UOHHOMN JUAarHOCTUKH
AKCILTYaTUPYEMOTO IIIEKTPOOOOPYIOBAHUS;

- KOHTPOJIIb COCTOSTHUS MUCTIOJIB3YEMBIX AJICKTPOIPUOOPOB, AIEKTPOIIPOBOJIKH U
ANEKTPOYCTAHOBOUHBIX U3JIEIUN.

Ipumenenue mepmounouxamopos

Ilepen  mepBUYHOM  YCTAHOBKOM  TEPMOMHAMKATOPOB  HA  BJIEMEHTHI
AIEKTPOOOOPYIOBAHUS HE00X0IUMO COOCTBEHHUKY 3JIEKTPOYCTAHOBKHU
WIM  OKCIUIyaTHpPYIOIIeW  opraHu3anuu  pa3paboTaTh  MPOEKT  MOHTaxka

TCPMOUHANKATOPOB C YKA3aHHUCM TOUYCK NX MOHTA>Ka U THUIIOB.
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[TIpoekT MOHTaka TEPMOUHAUKATOPOB PEKOMEHAYETCSI BKJIIOUHUTH B MEPEUYECHD
OCHOBHOW TEXHUYECKON JOKYMEHTALIMU 3AIUIIAEMON 3JIEKTPOYCTaHOBKH.

[IpoekT MOHTa)ka TEPMOUHAUKATOPOB CTAHOBUTCS YACTHIO MPOECKTHOU
nokyMeHTauuu. B coorBercTtBum ¢ myHkToMm 2.1 I1IIP, BBe1€HHBIM MTOCTaHOBIECHUEM
[IpaButensctBa Poccuiickoit ®enepanuu ot 24 okrsiOps 2022 roma Ne 1885,
AKCIUTyaTalluio 3/JaHU B COOTBETCTBUU C TPEOOBAHUSAMH MPOCKTHON JTOKYMEHTAIUU
oOecreynBaeT pyKOBOJUTEIb OPraHU3AIUH.

[Ipu nocnenyromeM NOPOBEICHUM  PEMOHTHBIX paboT ¢ 3aMeHOM
TEPMOUHIUKATOPOB HEOOXOJIMMO OCYIIECTBIATH B COOTBETCTBHHU C TPEOOBAHUSIMH,
pa3pabOTaHHOTO MPOEKTa MOHTAXaA.

YCTaHOBKY  TEpPMOMHIMKATOPOB  JIOJDKEH  MPOM3BOJAWTH  IEPCOHAI,
JTOMYIIEHHBIH K paboTe B JACHCTBYIOIIUX DJCKTPOYCTAHOBKAX, WMMEIOIIUM
HEO0OXOAMMBbIE 3HAHUS U HABBIKU MOHTaXa TEPMOUHIUKATOPOB.

MoOHTaX TEPMOMHIMKATOPOB, CIEAYET IPOU3BOAUTH HAa OTKIHOYEHHOM
ANEKTPOOOOPYI0BAaHNN (HAIIPUMEDP, BBIBEACHHOM B PEMOHT, IMPHU MEPUOIUYECKOM
WIM BHEIJIAHOBOM TEXHUYECKOM OOCITYXUBaHUU M T.1.) ¢ coOmoaeHuem I[lpaBun
10 OXpaHe TPY/1a HPU IKCIUTYATALUU IJIEKTPOYCTAHOBOK.

TepMOMHIMKATOPBI, TPEUMYILIECTBEHHO, CIEAYET pa3MellaTh HA KOHTAKTHBIX
COCAMHEHUSAX M  KOHTAaKTaxX pACHPEICIUTENIbHBIX  YCTPOMCTB;  JIOIYCTHUMO
pa3MeIlleHHe Ha KOpIycaxX HEKOTOPOTO »JJIEKTPOOOOPYIOBaHUSA, a TaKKe HWHBIX
AJIEMEHTAX JIEKTPOYCTAHOBOK.

TepMouHaMKaTOPHl HEOOXOAMMO pa3MeImaTh TaK, YTOOBI OHU OBLIM XOPOIIO
BUJHBI TIpU BU3YaJbHOM KOHTPOJE COCTOSHHMS TIOKapHOW  Oe30macHOCTH
AIEKTPOOOOPYIOBAaHUS, B YACTHOCTH, TEPMOWHIWUKATOPHBIC HAKICUKH CIEAyeT
pa3MemiaTth TakuM 00pa3oM, YTOOBI TEPMOWHIUKATOPHBIE METKH TEMIIEpaTypHOU
Kbl ObUIM  XOpOIIO BHUAHBI MpPU MPOBEICHUH BHU3YaJIbHOTO OCMOTpa
3JIEKTPOOOOPYIOBAHHUS.

I[Ipu pa3memieHud TEPMOMHAMKATOPOB  CleyeT HW30erarb  KOHTAKTa
UX TOBEPXHOCTU C JJIEMEHTaMHU, KOTOpPbIE CIOCOOHBI BBI3BaTh UX IOBPEKICHUE

B PE3YyJIbTAaTC MCXAHNYCCKOI'O BO3I[€IZCTBHH.
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[Tepen MOHTaXXOM TEPMOMHIUKATOPHBIX HAKJIEEK, HEOOXOAUMO MPOU3BECTH UX
BHEIIHUNA OCMOTP Ha MpPEeAMET OTCYTCTBUs IOBPEKICHUU. TepMOUMHIAUMKATOPHBIE
METKHU TeMIIepaTypHOU IIKAJIbl HAaKJIEUKU HE JIOHKHBI UMETh OTMETOK JOCTHKEHUS
Ha3HAYEHHBIX TeMnepaTyp (He JOJDKHO OBITh U3MEHEHUS 1IBETA METOK).

Hanecenue TepMOMHAMKATOPOB HEOOXOAMMO MPOU3BOJUTH B COOTBETCTBHUU
C MHCTPYKLHUEHN MO SKCITyaTallud TEPMOUHIUKATOPA.

B npornecce MOHTaka He TOMYCKAETCS:

- MEXaHMYECKOE TTOBPEKICHNE TEPMOUHIUKATOPHON HAKIICHKH;

- HAHECEHHE TEPMOWHJUKATOPOB HA BJEMEHTHhl  AJIEKTPOOOOpYJ0BaHUS,
HAXOJIAIIUECS IO/ HAIIPSIKEHUEM;

- pa3MellleHHe  TEPMOMHAMKATOPOB B  HEMOCPEJACTBEHHON  Oim3ocTu
OT HarpeBaTesIbHBIX PUOOPOB.

B kypHane yka3piBaeTCs MECTO HAHECEHHUs TEPMOUHAMKATOpA, Mpeaen
cpabaThIBaHUs, UICXOJHOE COCTOSIHUE (IIBET, rPaJyMpoBKa M T.II.), JaTa HAHECEHUS,
CPOK UCITOJIb30BAHUS WUJIU ATy 3aMEHBI.

CocrosiHME TEPMOMHAMKATOPOB CIEAYET MPOBEPATH IMYTEM BU3YAIBHOTO
OCMOTpa AIEKTPOOOOPYI0OBaHUSA C COOII0/IEHHEM TpeOOBaHUM MpaBUil OXpaHbl Tpyda
(B mepHo/1 BBINIOJHEHUS TUIAHOBBIX, BHEIUIAHOBBIX OCMOTPOB, B MEPHUO]I BBIIIOJIHEHUS
PEMOHTHBIX padoT).

IlepuoguyHoOCTh 0CMOTpa AIEKTPOOOOPYI0BAHNUS, 3alIUIIEHHOTO
TEPMOMHAUKATOPAMH,  yCTAaHABIMBAETCS  OPraHMW3aLMOHHO-PACIOPSAUTEIBHBIM
JOKYMEHTOM  COOCTBEHHHUKA  3JEKTPOYCTAHOBKM WM  HKCIUIyaTUPYIOLIEH
OpraHu3aIUen.

[Tpu mpoBeAeHNN BU3YyaJIbBHOTO OCMOTpa 0CO00€ BHUMAHHE CJIEAYET YACHAThH
OTCYTCTBUIO MEXaHMUYECKUX TIOBPEKICHUI TEPMOUHJIUKATOPOB, HMX OTKJICHUBAHUIO
WJIU OTCIIaUBaHUIO, CPAOATHIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBanueM sl BbIBOAA OOOPYJIOBAHHUS B PEMOHT SIBIISETCS MPEBBIIICHUE
TEMIIEPATYPhI PJIEMEHTOB JIEKTPOOOOPYAOBAHUS.

[IpodunakTryeckue MEpONPUATHS MIPEACTABICHBI B Ta0auIEe 3.
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IIpodpuiakTuyeckue MeponpusTus

Taoauua 3

Texnnueckue
cpeacTsa

IIpopunakruyeckoe MmeponpusTue

Pexomenayemasi
MePUOJIMYHOCTH

JelicTBus IpH 00HAPYKEHUHU
HEHCIIPABHOCTH

ABTOMaTHYECKHE
BBIKJTFOUATEHN

Busyanbnslii 0CMOTD.

He nomxno ObITh nedopManuu Kopmyca, W3MEHEHHUS
[BETa W OIUIABICHHUSA M30JLUM IPOBOJIOB, CIEIO0B
neperpesa (U3MEHEHHMs 1IB€Ta) KOHTAKTOB.

[IpoBepka  COOTBETCTBUS  MapaMeTpoOB  amrmapara,
YKa3aHHOM B MapKHpOBKE IMapaMeTpaM 3JIEKTPUYECKOU
CETH T10 HAMPSHKEHHUIO U TOKY.

[IpoBepka paboToCcrocoOHOCTH.

1 pa3 B 3 mecsiia

[Tpu oOHapyXKEeHUHN HEUCIPABHOCTHU MPOU3BECTH
3aMeHy arrapara

VYcerpolictBa  3alIUTHI
¢ depeHInaIbHOTo
TOKa

Buszyanbsslii 0CMOTD.

He nomxuO OBITH nedopMamuui Kopryca, U3MEHEHUS
[BETa M OIUIABJIEHUS U30JIALUU TPOBOJIOB, CJEIOB
neperpeBa (M3MEHEHHUS 1IBETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUS  MapaMeTpoOB  ammapara,
YKa3aHHOM B MapKUpPOBKE MapameTpaM 3JIEKTPUYECKOU
CeTH M0 HAMNpSHKEHUIO, TOKY, IuddepeHInaIbHOMY
TOKY.

[IpoBepka pabOTOCIIOCOOHOCTH C TMOMOIIBIO KHOIKH
«Tect». Ilpn HaxaTtun Ha KHONKY «TecT» ycTpoHCTBO
JIOJI’KHO CpaboTaTh.

1 pa3 B 3 mecsna

[Tpu o6HapyXKEeHUH HEUCIPABHOCTHU MPOU3BECTH
3aMEHY yCTPOMCTBA

YcTpolicTBa  3alUTHI
OT JyroBOTO MPOOOs
(uckpeHnus)

BusyanpHblil 0cMOTP.
He nomxHo ObITH nedopmManuu KOpIyca, W3MEHEHUS

[BeTa M OIUIABJIICHUS U30JIALIUA TPOBOJAOB, CIEIOB
neperpesa (M3MEHEHHs 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS  IMAapaMETpPOB  ammapara,

yKa3aHHON B MapKHpOBKE MapaMeTpaM JJICKTPUYECKOMH
CETH TIO HAIPSKCHUIO, TOKY.

[IpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBIO KHOIKH
«TecT» WIM TIpH TOMOIIM TECTOBOTO YCTPOWCTBA,
BXOJISIIET0 B KOMIUIEKT MOCTaBKU. [Ipu HaxkaTuum Ha

1 pa3 B 3 mecsia

[Tpu o6HapyXKEHUH HEUCIPABHOCTHU MPOU3BECTH
3aMEHY YCTpOHCTBa
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Texnnueckue Pexomenayemas JeiicTBus IpH 00HAPYKEHU U
IIpodunakruyeckoe meponpusitue
cpeAcTBa NEePUHOAUYHOCTD HEHCIIPABHOCTH
kHonky «Tect» ycTpoWcTBO JOJDKHO — cpaboTaTh.
IIpn BKIIOYEHMH TECTOBOIO YCTPOMCTBA B PO3ETKY
3alMINAaeMOH MU YCTPONCTBO AOHKHO CpaboTaTh.
YerpoiictBa  3amuThl | BUdyanbHBIA OCMOTP. 1 pa3 B 3 mecsaua | Ilpu oOHapykeHHH HEHCIPAaBHOCTH IMPOU3BECTU

OT MEPCHANIPAKCHUA

He nomxno ObITh nedopManuu Kopmyca, W3MEHEHHUS

[BETa U OIUIABICHHUSA M30JSLUM IPOBOJIOB, CIEIOB
neperpena (U3MEHEHHMs 1IBETa) KOHTAKTOB.
[IpoBepka  COOTBETCTBUS  MapaMeTpoB  ammapara,

YKa3aHHOM B MapKHpOBKE MapaMeTpaM 3JIEKTPUYECKOMN
CETH 10 HANPSKEHUIO, TOKY.

3aMEHY YCTPOWCTBA

TepmMonHAUKATOPBI Busyanbsslii 0CMOTD. 1 pa3 B 3 mecaua | [Ipn 0OHapyXeHUU MEXaHUYECKUX

OTcyTCcTBME MEXaHUYECKUX TTOBPEKICHUM. TTOBPEKICHHI 17R107 HUCTCUCHUS Cpoka

[IpoBepka CpOKOB 3KCILTyaTallMl TEPMOUHIUKATOPOB B JKCILTyaTaluu MIPOU3BECTH 3aMEeHy

COOTBETCTBUU C JJOKYMEHTALUEW U3TOTOBUTENS. TEPMOUHIUKATOPA.

OTtcyTcTBUE U3MEHEHUS LIBETA TEPMONHANKATOPOB. B ciyvae WU3MEHEHUS LBETa
TEPMOMHANKATOPAIPOU3BECTH  ACUCTBUS  IIO
pazneny 4.3  HacTosAUMX  METOJUYECKUX
PEKOMEH TalIH .

Tepmocuctembl BusyanbHblil ocMOTp. 1 pa3 B 3 mecsina | [lpu 0OHapYKCHUH MEXaHHYECKUX

OTcyTcTBHE MEXAHMYECKUX ITOBPEKICHUN JaTYUKOB. MOBPEXKACHUIN W UCTECYECHUS Cpoka

[IpoBepka CcpokOoB  3KCIUlyaTallud  JaTYUKOB B JKCILTyaTalluy IPOU3BECTH 3aMEHY JaTYUKOB.

COOTBETCTBUU C JJOKYMEHTALUEW U3TOTOBUTENS.

OtcyrcTBHE WU3MEHEHUs LBETA OIUIABJICHU,

nedopmaruu.

TennoBuznoHHas [Ipoussectu TETJIOBU3HOHHYIO nuarHoctuky | He pexe 1 pazaB | Ilo pe3ylbTaram TEMJIOBU3UOHHOTO
JTUAarHOCTHUKA AKCILTYaTUPYEMOTO ANEKTPOOOOPYIOBAHUS B roj 00ceJ0BaHUS COCTABIISAETCS IPOTOKOJL.

COOTBETCTBUM C [6] wiM Jpyroil arrecTOBaHHOU
METOJUKON TETUNIOBU3UOHHON JUATHOCTUKH.

[TpoTokON JOJKEH CcOAepXKaTh CIETYIOUIYIO
UH(pOpMaLHUIO:
- HAUMEHOBaHUE U
UCTIOJHUTEIS;

aJpec  opraHu3aluu-




29

Texnnueckue
cpeacTsa

IIpopunakruyeckoe MmeponpusTue

Pexomenayemas
NepHuoIUYHOCTh

JeiicTBus IpH 00HAPYKEHU U
HEHCIIPABHOCTH

- HOMEp JIMIICH3UHW ©  aKKpPeIUTAIlMu  Ha
MPOBEJICHUE TAaHHOTO BUAA PabOT ¢ yKa3aHHWeM
JaThl BBIJAYH, PETHCTPAIMOHHOTO HOMEpa,
HAUMEHOBAHWS OPraHa BBIJIABIIETO JIUICH3UIO U
MIPOBOIMBIIIETO AKKpEIUTAINIO, Cpoka
JICHCTBHSI,

- HOMEp OTdYeTa, HOMEp OJK3eMIUIsIpa W Jary
(cpokw) poBeaeHUS PabOTHI;

- HaMEHOBaHWEe OO0CJIeJOBAHHOTO OOBEKTAa U

ero ajipec;
- CIUCOK  WCIOJHUTENeM ¢ yKa3aHueM
KBaJIM(pUKaLMy;

- IepevYeHb CpEICTB HM3MEpEHUI

UCTIOJIb30BAHHBIX  TMPH  OOCJCIOBaHHH, C
yKa3aHHEM JaThl TOBEPKH;

- estb 00cneoBanus (OmpeeeHUe MOKapHOU
OTIAaCHOCTH) M 00BEKTHI 00cienoBaHus (yKa3aTh
KaKoe ANIEKTPO0OOPYyI0BaHNE 3IAHHS
MOJIBEPrajIoCh 0OCIICTI0BAHUIO);

- XapaKTePUCTUKH  OOBEKTOB  OOCIECIOBAHHS

(cocrosiHue 3IEKTPOOOOPYIOBAHHSI,
HaIpsHKCHUE, TOK HarPy3KH | T.J1.);

- pe3yJbTaThI o0ce0BaHus (creneHb
JNe(heKTHOCTH (moxapHoi OTIACHOCTH ),

TEPMOTPAaMMbl M COOTBETCTBYIOLI[HE UM
dboTon3z00paxeHusi, CHNUCOK JePEeKTOB IO
CTETICHH UX T0’KapHOW OMACHOCTH).
ConepxaHue MPOTOKOJIA MOXKET JOTIONHATHCS B
3aBHCUMOCTH OT 00CiIeIyeMoro 0ObeKTa.
PasBuBmmecs ngedexktsl u gedexTsl  Ha
HayaJIbHOW CTaJWU Pa3BUTHS PEKOMEHJIOBAHO
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Texnnueckue Pexomenayemas JeiicTBus IpH 00HAPYKEHU U
IIpopunakruyeckoe MmeponpusTue
Cpe/cTBa NepHuoIUYHOCTh HEHCIIPABHOCTH

yCTpaHATh B XOJ€ IIJJAHOBOTO OTKIIIOUEHUS
ANEKTPOOOOPYAOBAHUS.
B cnydyae oOHapyxeHHs 30HBI C aHOMAaJIbHBIM
M0’KapOONaCHBIM TOBBIIIEHUEM TeMIepaTyphbl
MpOM3BECTH  JICUCTBUS 1o  pasmeny 4.3
HACTOSIIIIUX METOINYECKUX PEKOMEHIAIUH.

DKcyatupyeMble BusyanbHblii OCMOTD AIIEKTPONIPUOOPOB u | Ilepen xaxnapim | [Ipy oOHapyXeHHM HEUCHPABHOCTH BBIBECTU

ANEKTPOTIPUOOPHI U | DIEKTPOYCTAHOBOYHBIX  M3JENUNA  (DJIEKTPUUYECKHUX BKJIIOUEHUEM puOOp M3 IKCIUTyaTalUH.

AIIEKTPOYCTAHOBOYHBIE | PO3ETOK). anexktponpudopa | [IpousBecTy peMOHT WM 3aMEHY HEHCIIPAaBHOTO

W3enus He nomxHo ObITh nedopMmanuu Kopmyca, W3MEHEHHUS Y BO BpeMs 3IIEKTPOOOOPYIOBAHUS.

L[BETa W OIUIABJCHMS H30JSLUUU IPOBOJOB U IIHYPOB | 3KCIUTyaTaluu

MMUTaHU,
KOHTAaKTOB.
He nomkxHO OBITH MOBPEKICHUS W3OJALUHA THUTAIOIINX
MMPOBOJIOB U ITHYPOB MTUTAHMUSL.

PoszeTkn momkHBI OBITH HAAEKHO 3aKpEIUICHBI, HE
JO/DKHBI HMMETh  OIUIaBJIEHHMH W MEXaHHYECKHX
MOBPEKICHUH.

[IpoBepka COOTBETCTBHS MapaMETPOB SJIEKTPONIPUOOpa,
YKa3aHHOW B MapKUPOBKE IMapameTpam 3JIEeKTPUUYECKON
CETH TI0 HAMPSDKCHHUIO U TOKY.

Hcnonp30Bath  2JIEKTPONPUOOpP IO HA3HAYCHHUIO B
COOTBETCTBUU C MHCTPYKIMEH MO IKCIUTyaTaIl|H.

cienoB meperpeBa (M3MCHEHHS IIBETA)
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Konmponb cocmosanua cucmemul 3a3emieHus

B mponecce skcmryaTanuM 3JEKTPOYCTAHOBOK BO3MOKHO BO3HUKHOBEHHE
HEHUCIIPABHOCTEN U aBAPUMHBIX CUTYAlUU, IPUBOJAILNUX K TOKOBBIM yTedyKkaMm. B aTon
CBA3U, B KaXJOM JIOME JOJDKHBI BBIIOJIHATHCS 3ALIUTHBIE MEPONPUATHS, OAHUM M3
KOTOpBIX SIBIAETCS KOHTYp 3a3zemiieHus. OH oOecreyuBaeT 3alllUTy JIOJAEH OT
MOPaXKEHUs JIEKTPOTOKOM, a IPUOOPHI U 000PYAOBAHHUE OT MEPENaT0B HAMPSKEHUS.
KoHTyp 3a3emiieHMs, MOXKET YCTAaHABIMBATbCS OTAEJIBHO WIH COBMECTHO C
YCTPOWCTBAMHU 3aLIMTHOIO OTKIKOYEHUs. KOHTyp 3a3eMIIEHHsT MOHTUPYETCS B
cootBeTcTBHH € [TYD.

B cootBercTBum ¢ [1YD nns neneil opraau3anvv KOHTYpa 3a3€MJIEHUS MOXKHO
BOCITOJIb30BAThCSl €CTECTBEHHBIMU 3a3€MJIMTENSIMUA, HANPUMEDP, PACHOJIOKEHHBIMU
PSAZIOM METAJUTMYECKUMHU U KeJIe300€TOHHBIMU KOHCTPYKIMSIMU. bonbias yacts ux
NOBEPXHOCTH JOJDKHA KOHTAaKTHUPOBaTh € TpyHTOM. B cBorwo ouepenp, 11YD
YCTaHABJIMBAET, YTO M3JEIHS U3 KEJIe300€TOHA, HAXOSIIUECS MO/ HANpsSKEHUEM,
TpYOONIPOBO/ABI /JII TPAHCIIOPTUPOBKU TOPIOYMX BEHIECTB, TPYObl KaHAIU3ALHUU U
OTOIUIEHUSI HE MOT'YT IIPUMEHSATHCS B KOHTYPE 3a3EMJICHHUS.

3anpemaeTcss yCTaHAaBIMBAaTh 3a3€MJICHHE B KaMEHUCTBIX WJIM CKaJbHBIX
IpyHTaX, MOCKOJbKY OHHU SIBJISIIOTCS MPOBOJHMKAMHU TOKa M 0OOJaaloT HU3KUM
COIIPOTUBIICHUEM.

HckyccTBeHHBIE 3a3€MIIUTENN MPECTABISIOT CO00M CUCTEMY METaUTMUYECKUX
KOHCTPYKIIMH, pa3MEIICHHBIX B 3eMJI€, Ha ONPEACIICHHBIX PACCTOSIHUSAX MEXKy COO0H
Y HE3HAUYUTEIBHOM y/aJIeHUH OT 0ObEKTa 3aIlUTHI.

JInsi U3rOTOBJIEHMST MCKYCCTBEHHBIX 3a3€MIIMTEIIECH NPUMEHSAIOTCA: KPYIJIbIE
NOPYTKH, TPyObl pa3HOrO CEUEHUS U Yrojdku. B HOpPMAaTUBHBIX JTOKyMEHTaXx
ONpEneAeTCs] MUHUMAJIBHO JOIYyCTUMOE CEYEHUE 3a3E€MIIUTEINICH, KOTOPOE OJKHO
YUMUTBIBATbCS NpU BbIOOpEe MarepuanoB. Tak, sl IpyTa, OLMHKOBAHHOIO 3TOT
napamerp cocTaBisgeT 6 MMZ, ISl IPyTa U3 0OBIYHOIO YepHOro Meraaia — 10 Mm?, a
JUI TIPAMOYTONIBHOTO Tpokata — 48 mm2 CTeHKM TpyO MIIM TONKHM CTadbHBIX
MIPOKATOB BHIOUPAIOTCS ¢ MUHUMAIbHOM TOJIIUHON 4 MM.

3a0uThie IEKTPOLI COCAUHSIIOTCS MEXKIY COOOM TOHKOM CTalbHOM MOJIOCOM,

TOJIIIMHON HE MeHee 4 MM.
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3anpeiiaeTcss HUCMOJAb30BaTh B KauyeCTBE 3a3€MIIAIONIMX MPOBOJHUKOB U
3a3eMJIMTENIed MPOPUIBHYIO apMaTypy. DTO CBS3aHO C KaJ€HBIM HAPYKHBIM CIOEM,
HMEIOIIUMCS BO BCEX WM3JENUAX OJToro Tuma. B pe3ynbrare, Hapymaercs
pacnpeniefieHue TOKa MO CEYEHHIO, a MPOIECC OKUCICHUS MPOUCXOAUT HAMHOIO
owicTpee.

Coenunenue [nerajedl M3 MpoKaTta YEPHOrO MeTajlla OCYLIECTBIsAETCA
¢ moMoulbio cBapku. CrajibHas Mojioca MpUBapUBAETCS K KOHLIAM 3a0HMTHIX B 3EMITIO
anektpoaoB. He  gomyckaercss — ucmofib30oBaHHE ~— OOJNITOBBIX  COEIMHEHMH,
T.K. OHM OBICTPO OKHCISIOTCSA. B pesynbpTare, KOHTAaKT TepsieTCS, U 3a3eMIISIOIINMA
KOHTYp HauumHaeT paboTaTh Hed(PpdekTuBHO. [I0 OKOHUAHHM BCEX CBApPOUYHBIX PabOT
MecTa CBapKu 00pabaThIBAIOTCS CIEIHATBHBIMU AHTUKOPPO3UMHBIMU COCTABAMU.
Jlist 5TUX 1ieneil HeNb3sl MCIOJB30BaTh KPACKy, MOCKOJIbKY OHAa HApyIIaeT CBS3b
MeTaia ¢ 3eMJIel U cucTeMa 3a3eMiieHHs He OyneT paboTaTh.

Henb3st mpou3BoauTh OKpAcKy 3a3eMIIMTENICH WM HAHOCUTh Ha HUX JPYyrue
MOKPBITHS, CIIOCOOCTBYIOIINE CHIKEHUIO MPOBOAUMOCTH. OJHAKO MMOA JAeHCTBHEM
KOPpO3WHU TOJIIMHA CTAJbHBIX JeTaliell MOCTENeHHO CHibkaercs. [loaTtoMy ceuenue
NIEKTpoAa  MoAOUpaeTcss € ONpeAeNieHHbIM  3amacoM. Takum — oOpasoMm,
o0ecreynBaeTcs: JOCTATOYHO MPOJIOJDKUTENbHAS SKCIUTyaTallisl KOHTYpa 3a3eMJICHUSI.

Ecniu  xoHTYp 3a3emieHHs JOMa COEOUHSACTCA C  KOHCTPYKIIUSIMHU,
PaCIONIOKEHHBIMU B YCIIOBUSIX arpeCCUBHON CpeIbl, OHU JOJKHBI OBITh 3alUIICHBI
CHEIUATBHBIM MTOKPBITHEM.

CymiecTBYIOT HA0OpHI 3a3€MJIUTENEH 3aBOJACKOIO U3TOTOBIICHHUS], COCTOSAIINE U3
LUETBbHOTSAHYTHIX IITHIPEH, TOKPBITHIX ME/BIO.

Bce 3azemuisitonine npoBOAHUKH MOJKIIOYAIOTCS K €AUHON IIMHE 3a3€MJICHUS,
ucroiab3yeMo st komMMmyTtauuu. Cama IIMHA SIBISIETCS OOHUM U3 DJIEMEHTOB
pacrpeeanuTeNbHOTO IUTa U 3aKPEIUISETCs] HEMOCPEICTBEHHO Ha €ro CTEHKE.

J171s1 TOJTHOM rapaHTUH PEKOMEHIYETCS BbI3bIBATH CHEIUATUCTOB, OHU JTOJKHBI
COCTaBUTbH aKT MPOBEPKU. OTBETCTBEHHOCTH 32 BBINOJIHEHHBIE pa0OThl HECET TOJIBKO
WCIIOJTHUTENb.

BbITOBBIMU 3JIEKTPOU3MEPUTENBHBIMU TTPUOOpaMH 3aMepUTh 3(PPEKTUBHOCTD
3a3eMJICHHSI HEBO3MOXXHO, HAJ0 HUMETh COBPEMEHHBIE AJIEKTPOHHBIE YCTPOMCTBA,

TCXHUYCCKHUEC BO3MOXKHOCTH KOTOPBIX Ja0OT BOSMOXKHOCTDb 3aMCPATh TAKHC NJAdHHBIC.
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JUJ1sl 4aCTHBIX JOMOB CONPOTUBIIEHUE TOKA HE MOKET MpeBbIaTh 4 Om.

[IpaBuna TeXHUYECKON OKCIUTyaTallMyd 3JIEKTPOYCTAHOBOK MOTpeOUTeNneH,
yTBepxkAeHHbIe [Ipukazom Munsnepro Poccum ot 13.01.2003 Ne 6 ycranaBimuBaroT
cienyronie TpedoBaHus K 3a3eMJIISIOIIUM YCTPOMCTBAM U UX MPOQPUIAKTHKE:

- 3a3eMJISIIOIHME YCTPOWCTBAa JIOJDKHBI COOTBETCTBOBATH TPEeOOBaHUSM
rOCYJapCTBEHHbIX  CTAHJAApTOB,  NPaBWJI  YCTPOMCTBA  DJIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM M TMpPaBWI U APYTMX HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB,
oOecreyuBaTh yclIOBUsS 0€30MACHOCTH JIOACH, SKCIUTyaTallUOHHBIE PEKUMBI paOOThI
U 3aLIUTY JIEKTPOYCTAHOBOK;

- OPHUCOEAUHEHHE 3a3eMJIAIONIMX TPOBOJHUKOB K  3a3eMIIMTENI0 U
3a3eMJISIOIUM KOHCTPYKILMSIM JIOJDKHO OBITh BBIMIOJIHEHO CBAapKOW, a K TJIaBHOMY
3a3eMJISIONIEMY 3aKMMY, KOpIycaM anmaparoB, MaimuH U ornopam BJI — 60aTOBBIM
coenvHeHueM (st  oOecredyeHHs: BO3MOXKHOCTH IMPOU3BOJCTBA HU3MEPEHUN).
KoHTakTHbIE CcOeAMHEHHS JOKHBI OTBEYAaTh TpPeOOBAaHUSIM TOCYJAPCTBEHHBIX
CTaHJapTOB;

- OTKpBITO MPOJIOKEHHbIE 3a3€MJIAIOLIME TPOBOJHUKU JOJDKHBI  OBITH
IPEJOXPaHEHbI OT KOPPO3UH U OKPALIEHBI B YEPHBIH LIBET;

- JUIsL OIpeNeNeHUs] TEXHUYECKOIO COCTOSHUS 3a3€MIIAIOIIEr0 YCTPOMCTBA
JOJDKHBI  TPOBOJIUTBCS  BHU3YyalbHbIE OCMOTPBI BHUAMMOW  YacTH, OCMOTpPbI
3a3eMJIIOIIET0 YCTPOMCTBA C BBIOOPOYHBIM BCKPBITUEM TPYHTa, H3MEpPEHUE
napaMeTpoB 3a3eMIIIOIIEr0 YCTPOMCTBA B COOTBETCTBUM C HOPMaMHU HCHbBITAHUS
AIEKTPOOOOPYTOBAHUS;

- BU3yaJIbHbIE OCMOTPBI BHUJIMMOM YacCTH 3a3€MJISIOLIEr0 YCTPOMCTBA JOJIKHBI
MPOU3BOANTHCA MO TpaduKy, HO HE pexe 1 pa3za B 6 MecsAlleB OTBETCTBEHHBIM 3a
anekrpoxo3saiictBo Ilorpebutenss wiau  paOOTHUKOM, WM  YIOJHOMOYEHHBIM.
IIpu ocMOTpe OLEHMBAETCSI COCTOSIHUE KOHTAKTHBIX COCIUHEHUN MEXKIY 3allMTHBIM
IIPOBOJHUKOM U OOOpYJOBAaHHMEM, HaJU4YM€ AHTUKOPPO3MOHHOIO MOKPBITHSA,
OTCYTCTBHE OOPBIBOB;

- I ONpelesieHUsT TEXHUYECKOIO COCTOSHHS 3a3€MILIOIIET0 yCTpPOMCTBA
B COOTBETCTBUM C HOPMAamMH MCHOBITAHUN  3JIEKTPOOOOPYAOBAHUS  JOJDKHBI
IIPOU3BOIUTHCS:

HU3MCPCHUC COIIPOTUBJICHUSA 3a3CMILAIOIICTO YCTpOﬁCTBa;
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M3MEpPEHUE  HANpsDKEHUsT  MPUKOCHOBEHHMS (B DJIEKTPOYCTaHOBKAX,
3a3eMJISIIOLIEE YCTPOMCTBO KOTOPBIX BBIMOJHEHO MO HOpPMaM Ha HamlpsKeHUe
MIPUKOCHOBEHMS), MPOBEPKA HAIWYHUS LEMH MEXIY 3a3eMIISIIOIIMM YCTPOHCTBOM
U 3a36MJISIEMBIMH 3JIEMEHTaMH, a TaKKe€ COCAMHEHHI €CTECTBEHHBIX 3a3eMIIUTENCH
C 3a3€MJIAIOIIUM YCTPONCTBOM;

U3MEpPEHUE TOKOB KOPOTKOI'O 3aMbIKaHUSl JJIEKTPOYCTAHOBKH, IPOBEPKA
COCTOSIHUSI TPOOUBHBIX MPEIOXPAHUTENCH;

U3MEpPEHUE YAENbHOIO CONPOTUBIEHUS TPYHTAa B palioHE 3a3eMIISIOLIETO
YCTPOMCTBA;

- HU3MEpPEHHUs IMapaMeTpoB 3a3eMIISIIOIIMX YCTPOWCTB - CONPOTHBIICHHE
3a3eMJISIIOLIET0 YCTPOMCTBA, HANPSDKEHHE NMPUKOCHOBEHUS, MPOBEpKa HAIUYUS LEMU
MEXTy 3a3€MIIMTEISIMU U 3a3€MJIIEMBIMU AJIEMEHTAMM - TIPOU3BOJATCS TAKXKe MOCIIEe
PEKOHCTPYKIIMM ¥ PEMOHTa 3a3eMJISIIOIIMX YCTPOWCTB, TMpU OOHAPYKEHHUH
paspylieHus WIM  TepeKpbhiTus  u3oisTopoB  BJI  snekTpuueckoir  AYyroi.
[Ipy HEOOXOAUMOCTH AODKHBI MPUHUMATHCS MEphl MO JOBEACHHUIO MapamMeTpoB
3a3eMJISIOLUX YCTPOUCTB 10 HOPMATUBHBIX;

- TpU WCHOJB30BAHMM B JJIEKTPOYCTAHOBKE YCTPOWCTB  3aIlMTHOIO
orkitoueHus (panee - Y30) A0mKHA OCYHIECTBISATHCS €r0 MPOBEPKA B COOTBETCTBUU
C pEKOMEHIAIUSIMU 3aBOJIa-U3TOTOBUTEIS u HOpMaMH UCTIBITAHUH
AIEKTPOOOOPYIOBAHMS.

Buvioop kabeneit

B coorBeTrcTBMM €O  CTaTUCTUKOW OCHOBHOM IIPUYMHOW  IOXKapOB
OT JJIEKTPOU3JCIUN ABIAIOTCA 3JeKTpuueckue kadenu. [loaromy, mis obecnedenus
MO’KapHOW 0€30MacHOCTH, HEOOXOAMMO TMPABHIBHO BHIOMPATHh KaOEIbHBIE W3ETHUs
10 TUIY UCTIOJIHEHUS U CEYEHUIO TOKOIIPOBOASIINX JKUJI.

[Ipu BBIOOpe THNA WCTIOTHEHUS Kabenel sl OOBEKTOB Pa3IUYHOTO
HAa3HAYEHUS MOXXHO BoOcCmodb30BaThcst TpeboBanmsimu ['OCT 31565-2012, B
COOTBETCTBUH
C KOTOPHIM B HOPMAaTHBHOW TOKYMEHTAIlMM Ha KaOeIbHOE W3JeNue MOJDKHA OBITh
yKazaHa o00JIacThb €ro MNPUMEHEHUs C YYETOM I[OKa3aTelied OMacHOCTH M THIla

ucroiaHeHusa. B nmaHHoM crtangapte npuBeneHa Tabmuna «lIpeumyiecTBeHHbIE
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obiacTu IMPUMCHCHUA KaOebHBIX I/ISI[GJII/Iﬁ C YUCTOM HX TUIIa HCIIOJHCHUI»

IpeJCTaBICHHas B Tabaule 4.

Taoauua 4

IIpenmyuiecTBeHHBIEC 00/1ACTH MPUMEHEHUS Ka0eJIbHbBIX M31eJIUi ¢

YY€TOM UX THIIA UCITOJTHCHUSA

Kiracc
Tun ucnonnenus .
TIOKapHOH [IpenmymecTBeHHas 001aCTh NPUMEHEHUS
Ka0eJIBHOTO M3JIEITHs
OIAaCHOCTH
be3 obo3Hauenus 01.8.2.5.4 JJ1s1 OIMHOYHOM MPOKJIAAKK B KaOEJBHBIX COOPYXKEHUSIX M TPOU3BOICTBEHHBIX
nomenieHusix. [ pynmnosast npokyaaka pa3pelaercsi TOINbKO B HApyKHBIX
AJIEKTPOYCTAaHOBKAX M MPOU3BOJICTBEHHBIX TOMEIEHHUSX, T1€ BO3MOXKHO JIHIIb
MEPHOINYECKOE MPUCYTCTBUE 00CITYKMBAIOLIET0 MEPCOHaa, IPH 3TOM
HEO00X0/IMMO MPUMEHSTh MTACCUBHYIO OTHE3AIUTY
Hr(A F/R) [M1a.8.2.5.4  |Jlns npokianky, ¢ yueroM o0bemMa roproueii Harpy3ku kadesnei, B OTKPBITBIX
Hr(A) 1116.8.2.5.4 |¥aOenbHBIX COOPYXKEHHUSX (ICTAKaaX, FaJEPESX) HAPYKHBIX HIEKTPOYCTAHOBOK
ur(B) [12.8.2.5.4
Hr(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
Hr(A F/R)-LS [11a.8.2.2.2 | lns mpokiiajiku, ¢ yueToM o0beMa roprodeil Harpy3ku kabeneid, BO BHyTPEHHHX
Hr(A)-LS [116.8.2.2.2 |27EKTPOYCTAHOBKAX, & TAKXKE B 3[aHHUAX, COOPYKEHHUAX M 3aKPBITHIX KaOEbHBIX
ur(B)-LS M2.82.22  |CoopyHemax
ur(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF [M1a.8.1.2.1 | lnst mpokiajky, ¢ yueToM o0beMa roprodeil Harpy3ku kabeneid, BO BHyTPEHHHX
Hr(A)-HF [116.8.1.2.1 |?7EKTpOyCcTaHOBKAX, a TAKXKE B 3[JAHUAX U COOPYKEHHUAX C MACCOBBIM
Hr(B)-HF M2.812.1 npeObIBaHIEM JIOJEH, B TOM YHCIIe B MHOTO()YHKIIMOHAIBHBIX BEICOTHBIX
B 3aHMSIX U 3/1aHUSAX-KOMILIEKCax
ur(C)-HF [13.8.1.2.1
ur(D)-HF [14.8.1.2.1
ur(A F/R)-FRLS MM1a.7.2.2.2 | lns mpokaiky, ¢ yueToM o0bemMa roprodeii Harpy3ku kabeneii, B cucremax
ur(A)-FRLS [116.7.2.2.2 |TPOTUBOMOKAPHOM 3aIUKTEI,  TAKKE APYTUX CHCTEMAX, KOTOPHIE AOIKHEI
ur(B)-FRLS 27222 COXPaHATh PabOTOCIIOCOOHOCTH B YCIOBUSIX IOXKapa
ur(C)-FRLS [13.7.2.2.2
ur(D)-FRLS 114.7.2.2.2
Hr(A F/R)- FRHF MMla.7.1.2.1
Hr(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
ur(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx MMla.8.2.1.2 | Inst mpokimamky, ¢ yaeroM o0beMa roprodeil Harpy3Ku KaOerneil, B 31aHIsIX
Hr(A)-LSLTx [116.8.2.1.2 |ZAETCKHX JONIKONBHBIX M 00Pa30BATENBHBIX YIPEKICHHUMH,
Hr(B)-LSLTX M.82.12 CIICIMATM3UPOBAaHHBIX JOMaxX IPecTapelblX 1 HHBAIHIOB, OONBHALAX, B
T CHaNTBHBIX KOpITycaX 00pa30BaTEbHBIX YUPESKICHUN HHTEPHATHOTO THTIA H
Hr(C)-LSLTx [13.8.2.1.2 JIETCKHX YUPEK/ICHHI
ur(D) LSLTx [14.8.2.1.2
Hr(A F/R)-HFLTx MMla.8.1.1.1
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Kiacc
Tun ucnonueHus .
TIOKapHOH [IpenmymiecTBeHHas 00J1aCTh NPUMEHEHUS
Ka0EeIBHOTO M3IEITHS
OIaCHOCTH
Hr(A)-HFLTX I116.8.1.1.1
ur(B)-HFLTx 2.8.1.1.1
Hr(C)-HFLTx I13.8.1.1.1
ur(D)-HFLTX 4.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 |]lns mpokiaaku, ¢ y4eTOM 00beMa roproveii Harpy3Ku kadenel, B CHCTeMax
Hr(A)-FRLSLTX [116.7.2.1.2 | mpOTHBONOXapPHOU 3AIIMUTEHI, @ TAK)KE B JJPYTUX CHCTEMaX, KOTOPHIE TOJKHBI
ur(B)-FRLSLTx [12.7.2.1.2 COXPAaHATh PadOTOCIIOCOOHOCTH B YCIIOBUSIX ITOXKapa, B 34aHHUAX JTETCKUX
Hr(C)-FRLSLTx [13.7.2.1.2 JIOIIKOJIbHBIX 00pPa30BaTENbHBIX YUPEXKACHHH, CIIEINATU3UPOBAHHBIX JIOMaX
ur(D)-FRLSLTX 4.7.2.1.2 npecTapelbiX ¥ MHBAINAOB, OOJIBHUIAX, CHAJIBHBIX KOPITycax 00pa3oBaTeNbHBIX
(A F/R)-FRHFLTx | Tla.7.1.1.1 YUPEXICHUH UHTEPHATHOTO TUMA U JIETCKUX YUPEHKICHUN
Hr(A)-FRHFLTX I116.7.1.1.1
ur(B)-FRHFLTx 2.7.1.1.1
Hr(C)-FRHFLTx 3.7.1.1.1
Hr(D)-FRHFLTX 4.7.1.1.1

Ha QJICKTPOYCTAHOBKU M JJICKTPHUYCCKUC TCIINU KHUIIBIX U O6IIICCTBCHHBIX

3IaHUI B TOPOJaX W CEIbCKUX HACEJICHHBIX MyHKTaX HOMHHAJIBHBIM HAMNpPsHKCHUEM
no 1000 B CII
256.1325800.2016,

B COOTBCTCTBHUHU C KOTOPBIM:

MMCPECMCHHOT'O TOKa PaCIpOCTPAHAROTCA TpC6OBaHI/ISI

- BHYTPEHHHUE D3JIEKTPUUECKHE CETH JOJDKHBI OBITh HE PaCHpOCTPaHSIOIMIMMU
TOPEHHE W BBHITIOJHATHCA KaOeIsIMH M TMPOBOJAAMU C JKWJIAMH W3 MEIU WIH
QTIOMUHUEBBIX cIIaBoB Mapok 8030 u 8176, mmHONPOBOAAMHU ¢ MEAHBIMU IIMHAMU
B cootBercTBUM ¢ TpeboBanusmu IIYD, TOCT 31565, T'OCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUAMH DJEKTPO- M TOXKAPHOM
0€30IMacHOCTH;

- CEUCHMSI TOKOMPOBOIAIINX MEIHBIX JKWJI U KU W3 aJIIOMUHUEBBIX CILJIABOB

Mapok 8030 u 8176 nomKHBI OBITH HE MEHEE YKa3aHHBIX B TaOIHIIE J;

Tabauuna 5
Ce4yeHHS TOKONPOBOASIIIAX METHBIX KUJI M KU U3 ATIOMUHUEBBIX CILJIABOB
mapok 8030 u 8176

Haumensbiee ceueHne TOKOMPOBOIAIINX JKHIT
Ka0enel U TPOBOJIOB, MM?

HanmenoBaHue TMHUT

MEIHBIMU KUJITAMH U3 aTFOMUHUEBBIX
KUJIaMU criaBoB Mapok 8030 u 8176

JIuHuYM TpyNNoBbIX ceTel OCBELICHUS 1,5 2,5

JIMHUM rPyNIOBBIX CETEN PO3ETOK 2,5 4,0
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JIMHUM OT 3TaXHBIX 10 KBAPTUPHBIX 2,5 4,0
IIMTKOB M K PAaCUETHOMY CUETUUKY

JIuHUYM pacpeeIuTeNbHON CeTH 4,0 6,0
(CTOSIKM) [UI NUTaHUS KBapTUP

- I[IpU COCAMHCHUHN IMPOBOJAHUKOB C JKHJIAMH U3 aJIIOMHHUCBBIX CIINIABOB MAapOK

8030 u 8176 c >MEKTPOYCTAHOBOYHBIMU W3ACIUSAMH, amllaparamy 3alIUThl U
CUETYMKAMHM PEKOMEHJYETCS HCIOJNb30BaTh COEAMHHUTENbHBIE YCTpOMCTBA B
cootBercTBUM ¢ TpeboBanusamu ['OCT 31604 nns KoMMyTallud NPOBOAHUKOB U3
AJIFOMUHUEBBIX CIUIABOB C KOHTAKTAMM JIJIsl TPOBOJIHUKOB M3 ME/IH.

st oOecrieyeHus HAJEKHOCTHU KOHTaKTHBIX COCTMHEHUN B
pacnpenenuTeNbHbIX KOpoOKax cienyet OCYIIECTBIISITh COEJIMHEHUE
TOKOIIPOBOJSIIIMX KW W3 CIUIaBOB aimtoMuHus Mapok 8030 u 8176 mpu momomu
BUHTOB WJIH aIFOMUHHUEBBIX T'MJIb3, METOJIOM OIPECCOBKU UM UCIIOJIB30BaTh CBAPKY.

[Ipy MOHTa)ke OTBETBISIEMBIX Kabesiel C KWIaMH U3 aIFOMUHUEBBIX CILIaBOB
Mapok 8030 u 8176 momKHBI TPUMEHSITHCS C)KUMBI C OITMHKOBAHHBIMU KOHTAKTaMH.

[Ipy BBINOJHEHUH COEJUHEHHN B JJIEKTPONPOBOAKAX C TOKOMNPOBOASLIIUMU
KUJlaMM W3 CcIulaBoB  amoMuHusi  Mapok 8030 w8176, ecaum Tun
ANEKTPOYCTAHOBOYHBIX M3JIEIIUNA COAEPKUT MEIHBIE WM JIATYHHBIE KOHTAKTHI, JJIs
oOecrieueHus1 CTAaOMWJIBHOCTH KOHTAaKTHOTO COEIWHEHUs CIeAyeT MPUMEHSTh
ANEKTPONPOBOISAIINE CMA3KHU.

Menp uMeeT JIydllyl0 MNPOBOJUMOCTb, IO CPABHEHHUIO C aFOMUHUEM, YTO
oOecreynBaeT Mpu MEHBIIEM CEUCHUU OOJIBIITYI0 MAKCUMAIIbHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJHUK MEHBIIE MOJBEPraeTCsl OKUCICHUIO U CIIOCOOEH JI0JIroe
BpEMsI COXpPaHSATh KauyeCTBO KOHTAaKTOB IPU COECIMHEHUU B paCHpEeACIUTEIIbHBIX
KOpoOKax u Apyrux mpuodopax.

B kunmpix u  OOIIECTBEHHBIX 3JaHUSIX C TMPUMEHEHHEM JEPEBSHHBIX
KOHCTpYyKuMii B cootBeTrcTBUe ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JIEKTPUUYECKUE CETU JIOJDKHBI OBITH HE PACTIPOCTPAHSIONIUMYU TOPEHUE U
BBITIOJIHATHCA KaOenamu U npoBojamu ¢ MeanbiMu xkuinamu B OCT 31565, I'OCT P
50571.5.52, CII 76.13330.

CIT 256.1325800.2016 momyckaeT mNpUMEHEHHE KaOENbHBIX W3JETUN C
TOKOMPOBOASIIUMHU  KWUJIaMU U3 AJIOMUHUEBBIX CIUIABOB IS  OpraHu3aluu

BHYTPCHHHUX CCTCfI, HO HaKJIaAbIBACT HA NX MOHTAXK JOIIOJIHHUTCIbHBIC OI'PaHUYCHMA.
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Jlns obecrnieueHUs] HAJEAKHOCTH DJIEKTPOIPOBOJOK B 37aHUSAX, BBIMOIHSIEMBIX
MPOBOJIAMU U KaOEIIMU C TOKOIPOBOMASIIIIUMU KUJIAMU U3 CIUIABOB AIFOMUHUS, TPU
MOHTaXX€ JIOJDKHBI ~ UCIIOJIB30BAaThCA  JIMOO  DIEKTPOYCTAHOBOYHBIC — W3JEIIHUS,
KOHTaKTHBIE TPYIIbl KOTOPHIX MUMEIOT CHEIUaIbHbIE MOKPHITHS, 00eCIeunBaronne
CTaOMJIBHOCTh ~ KOHTAaKTHOTO  COCIMHEHUS KaK C MEIHBIMH, TakK U C
TOKOIIPOBOJISIIIIUMU KUJIAMU U3 CIUIABOB aTIOMHUHUS, YTO JIOJDKHO OBITH OTPa’KEHO B
MapkupoBke (Hanpumep, Cu/Al) mubo npu UCIIONB30BAHUU CEPUUHO BBHITYCKAEMBIX B
CTpaHE YCTAaHOBOYHBIX M3JEIUN  JOJDKHBI  MPUMEHSTHCS  JOMOJHUTEIbHbBIC
TEXHUYECKHUE CPEJICTBA, 00ECTICUMBAIOIINE CTAOMIHLHOCTh KOHTAKTHBIX COSTUHECHUM.

I[Ipy  KOpOTKOM  3aMBIKAaHUU  MEIHBIC  JKWUJBI  SBISAIOTCS  Oosee
MOXKapoOe30MacHbIMHM, YeM KHUJIbl W3 aFOMHUHHUEBBIX CIUIABOB 3a CYET MEHBIIEH
3KUTaTeIbHOW CIIOCOOHOCTH 4YacTUIl MEAW [0 CPAaBHEHUIO C 3aXKUTaTeIIbHOU
CIIOCOOHOCTBIO YaCTUII ATTFOMUHHSL.

C Touku 3peHUsT TOXXKapHOW O€30MacCHOCTH, MPEANOYTUTECIBHBIM SBIISIETCS
NpUMEHEHHE KaOeIbHBIX U3ACIINUNA C METHBIMU TOKOIIPOBOIAIIUMU HKUITAMH.

Ha nosxapuyto 6€301macHOCTh 3JIEKTPONPOBOKU BIUSAET MPAaBUILHOCTH BHIOOPA
CEUYEHMs TOKOIPOBOIAIIMX KU Kabeneil. HeBepHbIil BBIOOP ceueHus kabemns MOXKeT
NPUBECTH K €ro MeperpeBy, OIUIABJICHUIO M3OJSIIIMM W €€ BOCIUIAMEHEHHIO WU K
KOPOTKOMY 3aMBIKaHHIO C TIOCTIEAYIOIIUM BO3TOPaHUEM.

OCHOBHBIM TIapaMETPOM, KOTOPBHI HEOOXOAMMO YUYWUTHIBATH MPHU pacuere
ceueHMs] Kalensi SBJISETCS JIUTENbHO JOMyCTHUMash TOKOBas Harpyska, T.e.
MaKCHMallbHas BeJIMYMHA TOKA, KOTOPYIO KaOelb MOXKET MPOIyCKaTh 0e3 meperpena B
TE€YEHUE JJIUTEILHOTO BPEMEHH.

PacuerHble  3neKTpUYECKHME  HArPpy3KM I Pa3IMYHBIX  KWIBIX U
oOIIeCTBEHHBIX 3/1aHui npeAcTaBieHsl B pasznene 7 CII256.1325800.2016.

JIist IpoBeIeHUsT CaMOCTOSTENLHOTO pacyeTa CEUeHUsl KaOeyst MO TOKY IS
YaCTHOTO JIoMa (KBapTUPHI) HEOOXOIUMO BBITIOTHUTH CIIECAYIONTUE ACHCTBUS:

- OMpEeNeNHuTh CYMMapHYI MOIIHOCTh BCEX JJIEKTPONPUOOPOB, KOTOPHIC
OJIHOBPEMEHHO MOTYT OBITh BKJIFOUE€HBI B CETh;

- paccuWTath CHJIy TOKa, KOTOpas OyJeT MpoTeKaTh MO Kademo mpH
BKJIIOYEHUHU JTAHHBIX JJIEKTPONPUOOPOB;

- 110 Ta0JMUIE ONpPeIeNIUTh HanboJee MOAX0 IIllee CeUeHUE Kadersl.
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CymmMmapHasi MOLIHOCTB 3jekTponpudopoB (P, BT) Bbrumcnsercs kak cymMma
MOIIIHOCTEN OTAENIbHBIX NPUOOPOB, KOTOPHIE MOTYT OBITh BKIIOYEHBI OJJHOBPEMEHHO.
JlaHHbIE O MOIIHOCTH Ka)JOro AJIEKTPUYECKOro NpuOOpa YyKa3bIBalOTCS B €ro

IacIopTe, PYKOBOACTBE 110 SKCILTyaTalluu U T.II.

Pacuer cunet Toka (I, A) mpoTekaromiero mno KaOem MPOBOAUTCS IO

bopmynam:

st onHoazHol cetn HanpspkeHueM U = 220 B
1= &n
U-cos@

st Tpexdaznoit cetn Hanpspkennem U = 380 B
P

| . S
—JS'—- U-cos@

JUTs1 OBITOBBIX JIEKTPONIPUOOPOB COS = 1.

Ky — xoadduimeHT ogHOBpEMEHHOCTH, T.€. Kakas 4acTh HPHUOOPOB MOXKET
OBITH BKJIFOUEHA OJHOBPEMEHHO.

JIisi TIOBBIIEHMS TOXApHOW OE30MacHOCTH, B pacyere JJIsi YacTHOTO JoMa
(KBapTUpPBI) MOXKHO TMPEAMNONOXKHUTh, YTO B CETh OJIHOBPEMEHHO MOTYT OBITh
BKJIFOUCHBI BCE AJICKTPUUYECKUE TPUOOPHI M IpHHATH Kodpdunment K, = 1.

3Has BENMYMHY TOKAa, CEYEHHE TMPOBOJIa HAXOAAT 1Mo Tabmuiue 6.
Ecnu okaxercs 4ro pacdeTHOe M TaOJIMYHOE 3HAYCHHS TOKOB HE COBIAJAIOT, TO B
ATOM CiIy4yae BBIOHMpAOT OJyKaifiiee OoJiblliee 3HAYECHHUE CEUYCHHS TOKOTPOBOISAIICH

JKUJIBI KaOes.

Ta6auna 6
Bb100p ceveHns MPoOBOJA MO BeJIUYUHE TOKA
Ceuenne MenHble )KUITBI IPOBOJIOB U Kabesen
TOKOTIPOBOISIIEN Hanpsixenue, 220 B Hanpsixenue, 380 B
2
KHIIBL, MM TOK, A MOILHOCTb, KBT TOK, A MOIIHOCTb, KBT
1,5 19 41 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
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Cevenie MenHbIe )KHUITBI POBOJIOB U Kabenen
TOKOIIPOBO IALLEH Hanpsokenue, 220 B Hanpsoxenue, 380 B
KUITBL, MM TOK, A MOIITHOCTh, KBT TOK, A MOIITHOCTb, KBT

16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4.4 19 12,5

4 28 6,1 23 15,1

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

Ecniu B 1gomMe HMMEIOTCS MOIIHBIE 3JIEKTPONPUOOpPHI, HArpy3ka KOTOPBIX
cocrapnser Oonee 1,5 kBT, m1s uMX NMOAKIIOYEHHUS PEKOMEHIYETCS MCIOJb30BaTh
OTZIEJIbHYIO JIMHUIO.

YacTo npuxoauTcs peniaTth 00paTHYIO 3a7a4y, KOT/Ia JJI U3BECTHOTO CEUCHHUS
MPOBOJHUKA, TMPOJOKEHHOTO B JIOME WIH KBapTUpe, HEOOXOAUMO HaWTH
MaKCHUMAaJIbHO JOMYyCTUMYIO Harpy3ky. B aTtom cimyuae, mo Tabnumam ajisi JTaHHOTO
CEUYCHHsI TOKOMPOBOJAMICH JKWIbI KaOels HaxoJuM MaKCHUMAaJbHO JOMYCTHUMYFO
Harpy3ky. 3aTeM 3Hasi MOIIHOCTH 3JICKTPHUYECKUX MPUOOPOB, ONMpPEAesieM, KaKue U3
HUX MOTYT OBITh OJTHOBPEMEHHO BKJIFOUEHBI B CETb.

CnenyeT mOMHUTh, YTO MaKCUMAaJIbHBIA JTIOMYCTUMBIA TOK MJii CTaHAAPTHBIX
OBITOBBIX 3JIEKTPOYCTAaHOBOYHBIX M3JEIUN (BBIKIIOUATENd, PO3ETKH) paBeH 16 A.
[ToaTomMy BKIIIOYATh B OJHY PO3ETKY WM MOJKIIOYATh K OAHOMY BBIKIIOUYATEIIO

Harpy3ky ooisiee 16 A, uto 1y1st onHO(a3HOU ceTh COOTBETCTBYET 3,5 KBT Helb3sl.
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3.3. JeHcTBus npu o0OHapyKeHUH aBapuUiiHOIO pekuMa
B 3JIEKTPOO0OPYA0OBAHUU

ABapuiiHbII pexxuM padOThl IKCIUTYyaTUPYEMOI'O 3JIEKTPOOOOPYAOBAHUS MOXKET
MPOSBIIATHCS B BUJIE CPAOOTKHU amnmnapaToB 3JIEKTPUUYECKON 3allUThl CETH, U3MEHEHUS
1[BETa TEPMOMHIUKATOPOB, OOHAPYKEHHUS 30H AHOMAJIBHOI'O HAarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBAaHUSL TPHU TEIJIOBU3UOHHOM JIMAarHOCTUKE, CPAa0OTKH JaTYMKOB
tepmocucteM. Kpome Toro, 06 aBapuitHOM pexxume padoThbl IIEKTPONPUOOpa MOKET
TOBOPUTH TMOSIBIICHHE HA €r0 MOBEPXHOCTH, IIHYPE M BUJIKM MUTAHUS OIUIABJICHUM,
nedopMaliu KOpIyca, BOSHUKHOBEHUHU MPU paboTe HEXapaKTepHOro IIyMa  3araxa
TUTABSIICICS N30SI,

[Ipu3Haku aBapuitHOTO pekMMa paboThI AIEKTPOOOOPYIOBAHUS U IEUCTBUS MPU

UX 0OHApYKEHUU MPEeCTAaBICHBI B TA0IUIE 7.
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Tabauua 7
IIpu3Haku aBapuiiHOr0 pe:KUMAa PadO0ThI JIEKTPOOOOPYAOBAHMS U ACHCTBUSA NPU UX 00HAPYKEHUU
IIpu3Hak aBapuHHOIO peKUMAa Bo3MoskHast npuunHa PexoMennyemble AeiicTBUA
CpaboTan aBTOMaTHYECKU BbIKIIO4YaTedb | KopoTkoe 3aMblKaHKE B LIETH. Orarn 1.
[Ieperpyska B nenmu. - YCTaHOBMThb KaKOW TUN  ammapata 3aluTel  cpaboTal
(aBTOMaTH4eCcKuit BBIKJIFOYATEb, YCTPOKCTBO 3aIUThI
CpaboTaiio YCTPOHCTBO 3alIUTHI | YTEUKa TOKa. nuddepeHnanTbHOro TOKa, YCTPONUCTBO 3aIUTHI OT MEPEHANPSKEHU,
T depeHInaIbHOro ToKa YCTPOMCTBO 3aLIUTHI OT AYTOBOTO Mpo00s (MCKPEHHS)) U [0 KaKOMY
KaHaly MPOU30ILIO cpadaThiBaHKE, €CIU MPHOOP KOMOMHUPOBAHHBIM,
Cpabotano  ycrtpoicTtBo  3amuthl  OT | JlyroBoit T.€. 00beIuHseT B ce0e /1Ba U OoJsiee TUIIa 3alIUThI;
JyrOBOTO MPO0O0st (MCKPEHUS) npoOoii(rocneaoBaTeabHbIH, -  YCTaHOBUTb OOCTOSITENBCTBA TMPH  KOTOPHIX  IPOU3OILIIO
napasieabHbIN, Ha 3€MJII0) WK | OTKIIOYeHHE. UTO IMPOU30IIJI0 pel OTKIIOYEHHEM (TIOIKIIOUEHHE I
UCKpPEHHE. OTKJIIOUEHHE TOTpeOUTeNss, MepIlaHue CBeTa, aHOMajbHas pabora
anekTponpudopoB u T.11.)? Kakue Harpy3ku ObUTH TTOIKIIFOUYEHBI U OBLITH
CpaboTano  ycTpoiicTBO  3ammtel 0T | Ilepemaasl HaNpsHKEHHS B pabote? Korma u ckoJIbKO pa3 cpabaThIBaJIM amnmapaThl 3aIUTh?
HepeHanpsKeH s - IMPOBECTH BU3YaJIbHBI OCMOTpP IEKTPOOOOPYAOBaHUS (LIHYPHI

MATAaHUSI, PO3ETKH,  BBIKIIOYATEIM, KOHTAKTHBIE  COCIUHEHUS,
COCIMHUTENIbHBIC KOPOOKH, 3JICKTPOTPUOOPHI) Ha HAIWYUE BHUIMMBIX
MOBPSXKJICHUHN (M3MEHEHHE I[BETA WM OIUIABJICHUE W30JIAIMH, CIICIIBI
TEPMUYECKOTO BO3JICHCTBHS B PE3yJbTaTe KOPOTKOTO 3aMBIKAHUA,
HCKPEHUS, TIEPErPy30K);

- €CIIM TPH BHU3yaJbHOM OCMOTpPE OOHApYXXEHBI MOBPEKICHUS, TO
HEOOXOUMO MPUCTYHNUTh K YCTPAHEHUIO TMPUYHH BBISBICHHBIX
MOBPEXKACHHU I i PEMOHTY (3ameHe) MOBPEKICHHOTO
3NEeKTPOoOOOPYIOBAHUS;

- €CJIM IIPU BU3YaJIbHOM OCMOTpPE MOBPEKICHUS HE OOHAPYKEHBI, TO
HE0OX0IMMO TIPEUTH K dTamy 2.

Ortan 2.

[TpoBepuTh HaaeKaIyI0 pabOTy anmapara 3aiuThl.

- Il yCTPOMCTBA 3allUTHI OT MEPEHANPSHKEHUSI U3MEPUTh 3HaUEHUE
HalpsDKEeHUs  nuTapmed cetu. Eciu  3HaueHWe  NMHTAIOMIEro
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IIpu3Hak aBapuHHOIO peKUMA

Bo3mo:xHas npu4inHa

PeKOMeH}IyeMbIe JeHCTBUS

HaNpsOKCHUsT CEeTH BBIXOJWT 3a JMANa30H YCTAaBKH ammapara (Hike
HW)KHETO Tpejesia WIM BbIIIE BEPXHEro), To npobiema B cetu. Eciu
3HAYCHHE THUTAIOIIETO HANPSHKEHUSI CETH JISKUT B JMAIlla30HE yCTaBKH,
TO anmapaT 3alUThl HEUCIIPABEH U €ro HeOOXO MO 3aMEHHUTH;

- s ycTpoWcTBa  3alIMThl  AUQPQEpeHIUanbHOrO0 TOKa B
COOTBETCTBUU €O cTaHAapTamu [7, 8] B KOHCTPYKUHUHU JOJIKHO OBITh
OpEeyCMOTPEHO  TECTOBOE  YCTpPOMCTBO  (KHONKA),  KOTOpOE
obecrieunBaeT MPOBEPKY pabOTOCIOCOOHOCTH armapara. Takxe MOKHO
MPOBEPHUTH PAOOTOCIIOCOOHOCTh YCTPOMCTBA C TMOMOIIBIO MPUOOPOB
NPOBEPKH W  HM3MEpPEHHs] IapaMeTpOB  YCTPOWCTB  3aAIIUTHOTO
OTKIItOYEeHHs. Ecny ammapaT 3aliMThl HEUCIPABEH, €ro HEe0OXOIMMO
3aMEHUTb.

- JUId YCTpPOWCTBa 3alIMTHl OT JYrOBOrO Npo0Os MPOBEPUTH
paboToCocOOHOCTh annapaTa B COOTBETCTBUU C MHCTPYKLIMEH 3aBoja-
u3roroBuTenss. Hampumep, ¢ MOMOIIBIO TECTOBOIO YCTPOMCTBA,
BXOJSIILIEr0 B KOMIUIEKT MOCTaBKM NMPUOOpa, MpU MOMOLIM TECTOBON
KHONKU M T.A. Ecim anmapar 3amuThl HEUCNPaBEH, €ro HeoOXO0aUMO
3aMEHUTb.

- Ui aBTOMaTHYECKOTO BBIKJIFOYATEIIS IIPOBEPUTH
paboTOCIOCOOHOCTD MeXaHu3Ma pacLeruieHusl. B3sectu
aBTOMAaTHYECKUI BBIKJIIOYATENIb PYKOW W MOCIE OTKIOYMUTH ero. Ilpu
OTKJIFOYEHUU JOJDKEH OBITh CIBIIIEH XapaKTEPHbIH LIEITUOK.

Ecnu anmapats! 2J1eKTpUYECKON 3alUThl UCIIPaBHBI, TO HEOOXOUMO
nepeiTH K sTamny 3.

Oran 3.

ITpoBepka MprUcoeIMHEHHBIX Harpy30K (JIEKTPOIpUOOPOB).

- MPHUCOEIUHATh K JIIEKTPUYECKOH IIeNH IOOYEPeAHO IO OJHOMN
Harpyske, KOHTPOJIMpYs cpabaThIBaHUS allapaToB 3alIUTHI;

- IIpY BBISIBICHUM Harpys3Kku, BbI3bIBalollel cpabaThiBaHUE anmapaTa
3aIUTHI, BEIBECTU HArPY3Ky U3 IKCIUTyaTallUH.

PesynbraThl  mpoBepkw, a  TaKkkKe BCe  MPOBEICHHBIC
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IIpu3Hak aBapuHHOIO peKUMA

Bo3mo:xHas npu4inHa

PeKOMeH}IyeMbIe JeHCTBUS

npoMIakTHYeCKue W PEMOHTHbIE  pabOThl  JOJKHBI  OBITH
3apuKcHpOBaHBI B )KypHAJIE.

TepMOI/IHIII/IKaTOp HU3MCHUI LIBET

[Ieperpyska nenu.
[Imoxo¥ KOHTaKT.

- BeiBecTr a1ekTpooOOpya0BaHuE U3 SKCILUTyaTaIiH;

- YCTAaHOBUTH OOCTOSTENHCTBA, TIPU KOTOPBIX MPOU3OIICI TepErpeB
(kakve Harpy3kd ObUIM TOAKIIOYEHBI W ObUTM B paborte, TpHU
BO3MOYXHOCTH W3MEPHUTh IPOTCKAOIIHA TOK C IEIBI0 BBISBICHUS
HEePErpy3KH).

- MPOBECTH BU3YAILHBIH OCMOTP JIEKTPOOOOPYIOBAHHS, HA KOTOPBIN
HAHECCH TEPMOWHIWKATOP HAa HAJIWYHE BHUIAUMBIX IMOBPESKICHUI
(M3MeHeHHe IBeTa WM OIUIABIICHHE W3O0JIALUH, CIEIbl TEPMUYECKOTO
BO3JICHCTBUSL B  pe3ylIbTaTe KOPOTKOTO 3aMBIKaHHS, WCKPEHUS,
MePErpy30K);

- €CIM IpPHU BU3YAJIbHOM OCMOTpE OOHapyXEeHbl MOBPEKICHUS, TO
HEOOXOIUMO TMPUCTYHNUTh K YCTPAHEHUIO TMPUYUH BBISIBICHHBIX
MTOBPEXKACHU I u PEMOHTY (3ameHe) MOBPEKICHHOTO
3IEKTPOOOOPYAOBAHUS;

- €CJIM TPU BU3YaJIbHOM OCMOTpPE MOBPEXKIACHUS HE OOHAPYKEHBI —
MPOBECTU OIICHKY €ro0 COCTOSHHS M BBIMOJHUTH MPOQPHIAKTUYECKUE
paboTHI;

- YAAJIUTh CTapblii TEPMOUHAUKATOP U HAHECTH HOBBIIL.

B kypHane yka3zaTh naaTy oOOHapyXeHHs IeperpeBa, MNPUYHHY,
MPOBEICHHBIC PaOOTHI (PEMOHT, 3aMeHa, MPOQIIAKTHIECKUE pabOThI),
JaTy HaHECeHHWsT HOBOTO TEPMOMHAMKATOPA, COCTOSHHE HOBOTO
TEPMOUHINKATOpa (1IBET, TPAAYUPOBKA H.T.I1.).

HOJ'Iy‘IeH CHUI'HAJI HO)KapHOﬁ OIIaCHOCTH OT
TEPMOCHUCTCMBI

[Ieperpyska.
[moxon KOHTAaKT.

B ciydae nonydenus cursaina o neperpese:

- YCTAaHOBMUTb MECTO, T'/Ie MPOU30IILIO CpabaThIBaHUE AATUHKA;

- 3auKcupoBaThb B OJKypHaje BpeMs, MECTO U HaMMEHOBaHHE
IEKTPO0OOPYI0BaHMS, HA KOTOPOM MPOU30IIIIO CpabaThIBaHUE;

- TPOM3BECTH OCMOTpP OOOpYJIOBaHMs, MO TNPHUYUHE KOTOPOTO
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IIpu3Hak aBapuHHOIO peKUMA

Bo3mo:xHas npu4inHa

PeKOMeH}IyeMbIe JeHCTBUS

IIPOU301LIO CPadAThIBAHUE CUCTEMBI;

- 10 pe3yabTaTaM OCMOTpA, B CIy4ae BBISBICHUS HEHCIIPABHOCTH,
IPOBECTH PEMOHT, TEXHHYECKOE OOCITY)KMBaHHWE WJIH 3aMEHY
ANIEKTPOOOOPYIOBAHUS;

- Ipu H€O6XOI[I/IMOCTI/I 3aMC€HUTh JaT4yuK C COOTBGTCTBYIOHIGﬁ
OTMETKOU B )KypHAJIE.

[Ipn IIPOBEICHUM  TEIJIOBU3MOHHOMN
JMarHOCTUKH OOHAapyXeH aHOMAaJbHbIN
HarpeB 3JIEMEHTa JIEKTPO0OOPyI0BaAHUS

[Teperpyska.
IImoxoit KOHTAaKT.

[Ipu oOHapyXeHMM aBapuUHHOTO  MOXAapOONacHOro  jAedexra
AIEKTPOOOOpYyAOBaHHUE HEOOXOJUMO  HEMEIJICHHO BBIBECTH W3
OKCILTyaTalluu U IIPOBECTU PEMOHTHBIC pa6OTI)I.

[Tocne ycTpaHeHHs HEMCITPABHOCTEM, TPUBEAIINX K BOBHUKHOBEHUIO
nedekra, pEeKOMEHIyeTCsl TPOBECTH TIOBTOPHOE TEIUIOBU3NOHHOE
o0cienoBaHue JAaHHOTO OOBEKTA.

Pe3ynbrarhl MOBTOPHOM JAMAarHOCTUKHA 3aHECTH B MPOTOKOJ C
yKa3aHUEM MPOBEJICHHBIX PEMOHTHO-TIPO(UIAKTHUECKUX padoT.

PekoMeHayeTcss NpPOBOJUTH  BHEIUIAHOBYIO  TEIJIOBU3MOHHYIO
JTUArHOCTHKY OTIENbHBIX DJIEMEHTOB AIIEKTPOOOOPYIOBaHUS IOCIIE
KaXXJ0T0 X PEMOHTA WJIM 3aMEHBI.

Pe3ynbrarhl BHEIUIAHOBOM JTMArHOCTHKU 3aHOCSTCS B IPOTOKOJ C
yKa3aHUEM IMPUYUHBI 00CTIeI0BAHNUS.

IIpu pabote »snexkTpuyeckoro mpudopa
HaONMIOIaeTCsl HE XapaKTepHBIM MIyMm,
3arax MIaBsIencs: U30JIALNH.

[Iepenans! HanpsKEHUS.
Hapymienune MpaBUIl
JKCIUTyaTaluu.

HeucnpaBaocTh
anekTponpudopa

OTKIIIOYHTD JIEKTPONIPHOOP OT CETH.

OcMoTpeTh TpUOOP Ha HAIMYKME HEHCIPABHOCTEH (OTUIABJICHUE WIIH
MOBPEX/ICHUE M30JISAIMU MMUTAIONIETO MIHYpa, JedopMalus Kopiyca U
T.J.).

[lpy  OOHapy)XCHMH  HEUCIPABHOCTH BBIBECTH HpUOOp U3
IKCIUTyaTaIuH.

[TpousBecTn peMOHT WK 3aMEHY MpHOopa.
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3aKJII0oueHHue

JUisi TOBBILIEHUS YPOBHS MOXKAPHOM 0€30MacHOCTH OOBEKTOB KHUIIOTO
CEKTOpa M OOLIECTBEHHBIX 3AaHUIl HEOOXOJMMO MPOBEACHUE MEPOINPUSATUH 10
npoUIaKTUKE TOXKAPOB OT AJIEKTPOOOOPYAOBaHUS, B TOM YHCIIE Ha OCHOBE
COBPEMCHHBIX BO3MOXXHOCTECH BEIACHUS MOHUTOPHUHTA COCTOSIHHS TTOXKapHOM
0€30MacHOCTH, IKCIUTYaTHPYEMOT0 AJIEKTPOOOOPYI0BAHHS.

K HUM OTHOCHTCS cHCTEeMaTHYECKH MOHUTOPHUHT MOXKapHOH 0€30MacHOCTH
IKCIUTYaTHPYEMOTO 3JEKTPOOOOPYAOBaHUS KUIBIX M OOIIECTBEHHBIX 3/aHUN C
NIPUMCHCHUEM COBPEMEHHBIX TEXHHYECKHX CPEJCTB, & MMECHHO TCTUIOBU3MOHHAS
JUArHOCTUKA, TPUMCHCHHE TCPMOWHIMKATOPOB JIJIA BBISBICHHS aBapUHHBIX
YYaCTKOB JJICKTPOYCTAaHOBOK. Tarkke HEOOXOJUMO BHEAPATH B HIMPOKYIO
NPAKTUKY HOBBIC alapaThl 3aIUThl JJICKTPHUECKUX CETCH — YCTPOMCTB 3alTUTHI
OT AYTOBOTO TIPO00s U TIepEeHATIPSKESHUSI.

C uenbio TIOBBIIIEHHS  MOXKApHOM  OE30MacCHOCTH  AKCIUTYyaTHPYEMOTO
ANEKTPOOOOPYIOBAHUS JKUIBIX M OOLIECTBEHHBIX 37aHUM, MNPOPUIAKTUIECKUM
OCMOTpaM JIOJHKHBI TOJIBEPraThCs BCE AJIEMEHTHI AJIEKTPOYCTAaHOBOK.

Meron npouIaKTUKK JOKEH BBIOMPATbCA HUCXOJs U3 TEXHUYECKHX
BO3MOKHOCTEH, yq00CTBa BEICHHUS OCMOTPOB MU 0€30MAaCHOCTH OOCITY>KHBAIOIIETO
nepcoHaiga. Bo3MOXXHO TNpuMEHEHHE pa3HBIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKIIMH M YCJIOBHM SKCIUTyaTaIUH.

CoueTaHre HECKOIBKHX METOJIOB MPO(MIAKTUKH MO3BOJIIET O0Jiee 3PpheKTUBHO
MPOBOJUTH MPODHUIAKTHKY TOKapHOU 0€30MaCHOCTH AIEKTPOOOOPYIOBAHUS JKUITBIX
1 OOIIECTBEHHBIX 3TaHU.

[IpumeHsis COBOKYMHOCTh Pa3IUYHBIX METOJOB MOKHO TOCTPOHUTH CHCTEMY
MOHUTOPUHTAa W TPO(PHUIAKTHKK TOXKAPHOH OMACHOCTH  OAKCIUIyaTUPYEMOTO
AIIEKTPOOOOPYOBAHMSI, OTPAXKAIOIIYI0 COCTOSIHME TOXKapHOH  0e30macHOCTH
AIEKTPOYCTAHOBOK W  TIO3BOJIAIONIYIO OCYIIECTBIISITh €0  MPOTHUBOIOXKAPHYIO

PO UIAKTHUKY.
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ITpunoxenne

Onucanue TEXHUYECKUX CPEACTB MPeAyNpPeKIeHUS U NPOPUIAKTHKH
M0KAPOB OT YJIEKTPOO0OPY10BAHUA

ABTOMAaTHYECKHE BbIK/JIOYaTe M (AB)

ABTOMATHYECKMI BBIKJIIOYATENIb WM TPOIIE TOBOPS «aBTOMAT» - 3TO
KOMMYTAllMOHHBIN anmnapar, IpeAHa3HAUYECHHBIN JJIs1 3aIIUThI AJEKTPUUYECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKAHUN U MEPETPY30K.

ABTOMAaTHYECKUE BBIKIIOUATENIN OBIBAIOT C DJICKTPOMATHUTHBIM pacIeUTEIEM
3alIUIIAIONIMM  JJIEKTPUYECKYK0  II€llb  OT  KOPOTKOTO  3aMbIKaHUS |
KOMOWHHMPOBAHHBIM PACIENUTEIEM — KOTJa JIOMOJHHUTEIBHO C 3JIEKTPOMArHUTHBIM
paclienuresieM MNPUMEHAETCS TEIJIOBOM pacUenuTeNb, 3allUIIAINAA 1enb OT

HEepErpy3KH.
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1, 2 — BUHTOBBIE KJIEMMBI JUISl MOAKIIOYEHUS;3 - TOABWKHBIN KOHTAKT; 4 — HEMOABWKHBIN KOHTAKT;
5 - pyroracuTenbHas kKaMmepa; 6 - THOKUI MPOBOAHUK (MIPUMEHSETCS Ul COeIMHEHMS TIOBIKHBIX
qyacTeil aBTOMaTUYECKOrO BBIKJIIOYATENS); 7 - KaTylIKa 3JEKTPOMAarHUTHOTO paclenurens; 8§ -
CepACYHMK 3JIEKTPOMAarHUTHOTO pacuenuTens; 9 - TemIoBod pacuenuTens (OMMeTamiinyeckas
wiactiHa); 10 - MexanusMm pacuenutens; 11 - pykostka ympaBinenus; 12 - ¢uxcarop (s
kperuieHus aBromata Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHHPOBAaHHBIM paCLENUTENEM
B cootBeTcTBUM ¢ TpebGoBanusimu riaBel 3.1 I1YD, CII 256.1325800.2016,

CIT 31-110-2003 OBITOBBIC 3JEKTPOCETH MOJKHBI OBITH 3alTUIICHBI OT KOPOTKUX
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3aMBIKaHUW W meperpy3ku. [loaToMy mist 3aluThl SJIEKTPONPOBOAKHU KUJIBIX U
OOIIIECTBEHHBIX 3/IaHUM CIEAyeT MPUMEHSIThH AaBTOMAThl C KOMOWHHUPOBAHHBIM
pPaCLETIUTENIEM.

B aBTOMaTHMuUEeCKOM BBIKIIIOUATENE, 32 3AIIUTY IEMHU OT KOPOTKUX 3aMbIKAaHUM

OTBEYAET DJICKTPOMArHUTHBIN pacuenutTedb. OH COCTOMT W3 KaTylIKAd C
HaXOJSIIUMCS B €€ ILEHTPE CEPACYHUKOM, YCTAHOBJICHHBIM Ha CHEUUAIBHOMN
py>KUHE.
B HopManbHOM pexume pabOThl, TOK, MPOXOJAs MO KaTyIIKe CO3/1aeT
AJIEKTPOMArHUTHOE TMOJIe, KOTOPOE€ TMPUTATUBAET CEPACYHUK BHYTPb KaTYIIKH.
Cwiibl  3TOTO  DJEKTPOMArHUTHOTO TOJISI  HEJOCTAaTOYHO YTOOBI MPEOJOJETh
CONPOTHUBIICHUE TPYKHUHBI, HAa KOTOPOW YCTAHOBJIEH cepacdHUK. [Ipu KopoTkom
3aMbIKaHUHU TOK B B3JEKTPUYECKON II€MM MTHOBEHHO BO3pPACTA€T /10 BEJIWYMHBI B
HECKOJILKO pa3 MpPEBBIIAIONIEH HOMHUHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOrO
3aMbIKaHUs, TMPOXOJd MO KAaTYyIIKE JIEKTPOMATHUTHOTO PACHENUTENS YBEIMYMBACT
AIEKTPOMArHUTHOE T0JIE€, BO3JACHCTBYIOIIEE HA CEPACUYHHK O TaKOW BEIMYHMHBI, YTO
€ro CHJIbI BTATMBAHMS XBAaTA€T HA TO YTO ObI MPEOJIOJIETh COMPOTUBIICHUE MPYKUHBI,
NepEMEIAACh BHYTPb KaTYIIKA CEpPACYHUK pa3MbIKaeT MOJBWKHBIA KOHTAaKT
aBTOMATHMYECKOTO  BBIKJIIOYATENs, o0OecTouyuBas  IEeMb.  DJIEKTPOMATHUTHBIN
pacUENUTENb OTKIIFOYAET ANEKTPUUECKYIO LEMb 3a JOJIA CEKYH/IbI.

3amuTy AJIEKTPUYECKOM 1EeMd OT TNeperpy3ku 00ecrneurnBaeT TEIUIOBOU
pacUEenuTellb aBTOMAaTUYECKOTO BBIKITFOUATEIS.

Ileperpy3ka MOXKET BO3HUKHYTb npu BKJIFOYEHUU B CeTh
AIEKTPOOOOPYIOBAHUS OOIIEH MOITHOCTHIO MPEBBIMIAIONICH JOMYCTUMYIO HATPY3KY
JUIl TAHHOM CETH, YTO B CBOIO OYEpPEIb MOXKET MPUBECTH K IEPErpeBY NPOBOAOB
Pa3pyLICHUIO U30JISUU 3JIEKTPONPOBOJAKA U BOSHUKHOBEHUIO MOXKapa.

TemoBo#t pacuenuTens MPEACTaBIACT COOOW OMMETAINTMYECKYIO IUIACTHHY,
T.€. OH COCTOMT M3 JIBYX CIAsHHBIX IJIACTUH U3TOTOBJIEHHBIX U3 Pa3HbIX METAJIOB,
MMEIOIINX Pa3HbIA KOADPUITMEHT pacIIupeHus IPH HarpeBe.

[Ipu npoxoxaeHun Mno OUMETATUIMYECKOW IJIACTUHE TOKAa MPEBBIMIAIOIIETO
HOMUHAJIbHBIA TOK AB miacTuHa HarpeBaeTcsi, MpU 3TOM OJUH METAJI PaCIIUPAETCS
ObicTpee Apyroro. OTO MPUBOJUT K HCKPUBJICHUIO OMMETAJNIMYECKOW TMJIACTHUHBI.
[Ipy wuckpuBIEHMH OHa BO3JACUCTBYET HA MEXAHU3M pPACUEHUTENS, KOTOPBIU

Pa3sMBIKAcCT HOI[BH)I(HBIﬁ KOHTAaKT.
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Bpemsi cpabaThiBaHusS TEIJIOBOTO pPACLENUTENS 3aBUCUT OT BEJIIMYUHBI
MPEBBIIICHUST MPOTEKAIONIEr0 B IENM TOKa HAaJ HOMHUHAIBHBIM TokoM AB.
Yem Oosbllie 3TO MPEBBIIEHUE, TEM ObICTpee cpaboTaeT paCLENUTENb.

Tokn yCTaBOK aBTOMATUYECKUX BBIKJIOYATENCH, CIyKaIUX I 3allUThl
OTJICJIbHBIX YYacCTKOB CETH, CJIEAYeT BbIOMpaTh MO BO3MOXKHOCTU HAWMEHBIIUMU
[0 pacUeTHBIM TOKaM JSTHUX YYaCTKOB WJIM 10 HOMHHAJIbHBIM TOKaM
ANEKTPONMPUEMHUKOB, HO TaK, 4YTOOBI ammapaTbl 3alllUThl HE OTKIIOYAIIH
ANIEKTPOYCTAHOBKM TIPU KPATKOBPEMEHHBIX IMeperpy3kax (IMyCKOBBIE TOKHU, MHUKU
TEXHOJIOTUYECKUX HArpy30K, TOKHU MPU CaMO3aIlyCcKe | T. II.).

Crnenyet oOpamiaTh BHUMaHUE Ha MApKUPOBKY U XapakTepuctuku AB.

B mapkupoBKke yKa3bIBalOTCS:

- MOJIeJTb aBTOMATHYE€CKOTO BBIKJTIOUATEJIS;

- HOMUHAJIbHBIN TOK - MAaKCUMAaJbHBIN TOK 3JIEKTPUUECKON CETH, TP KOTOPOM
ABTOMAaTHYECKUH BBIKJIIOYATEIh CIIOCOOCH JUIMTENBHO pabdoTaTh 0e3 aBapuUiHOTO
oTKitoueHus nenu. CTaHJapTHhIE 3HAaYEHHUS HOMHHAJIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJIFOUATEJIEH U1 ceTel JKMIBIX U 001ecTBeHHBIX 30anuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHAJIBHOE HAIlpSKEHHE - MAaKCMMAJIbHOE HalpsbKeHHe ceTh B BoubTax,
Ha KOTOPOE€ pacCUYMTaH aBTOMATUYECKHUI BBIKIIIOUATEIb;

- TpefenbHas OTKIIYAIoas CriocOOHOCTh aBTOMAaTUYECKOTO BBIKIIOYATENS -
MaKCHUMAaJIbHBIE TOK KOPOTKOTO 3aMbIKaHHWi B AMIepax, KOTOpBIM crocoOeH
OTKJIIOUUTH JaHHBIH AB cOXpaHWB Ipu 3TOM CBOIO paboTocmocoOHOCTh. B ciydae
IPEBBIINICHUS TOKOM KOPOTKOTO 3aMbIKaHHWSl 3HAYEHUS YKa3aHHOM MpeaerabHON
OTKJIFOYAIOIIEH CHOCOOHOCTH BO3HUKAET BEPOSITHOCTH OIUIABICHUS IOJABHKHBIX
KOHTakTOB AB u ux npuBapuBanus Apyr K Ipyry, T.e. Beixoga AB u3 crpos.

- XapaKTepHuCTUKa CpadaThIBaHUS - OMPENEIsIeT AMAa30H CcpadaThIBAHUS
aNeKTpoMarHuTHoro pacuenurens AB. XapakrepucTtuka cpabaTbiBaHHs HMEET
OykBeHHOEe oOo3HaueHue. JIms 3amuThl  DIEKTPUYECKUX CETeH OJKUJIBIX U

OOIIECTBEHHBIX 3/IaHMI Yalie Bcero npuMmeHstorcs AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

1- HaumeHoBaHue un cepus
2 - HoMnHanbHoOe HanpsxkeHne

3 - BpemA-TOKOBasa xapaktepucruka

4 - HomunHanbHas yacrorta

5 - HoMuHanbHasa oTKNYatoLWwas cnocobHOCTb
6 - TokoBasi Harpy3ka

Pucynok 2. [Ipumep mapkupoku AB

I[I/IaHaBOHBI TOKOB MT'HOBCHHOI'O PaCuCINICHUA B 3aBUCHUMOCTH oT

XapaKTepUCTUKH cpabaThIBaHUSI B COOTBETCTBUHM C [12] mpeacTasiiensl B Tabuuie 1.

Taomuna 1
Jluara3oHbl TOKOB MTHOBEHHOT'O PaCIICTICHHS
XapakTepucTHKa cpabaThIBaHUS JnanazoH
(tun AB)
B Cspiie 3 I, 10 5 I, BKIIOUYUTEIBHO
C Cspimie 5 1, 10 10 I, BKIIOYUTEIIBHO
D Cspimie 10 1, 10 20 I, BKIFOUYUTEIIHHO

I,- HOMHHAJIbHBIN TOK AB.

Bri6op aBTOMAaTHUECKOTO BBIKIIOUATENS OCYIIECTBISAECTCS IO CIEAYIOIIUM
rnapaMeTpam:

- M0 KOJMYECTBY moJitocoB. OAHO- U ABYXMHoJIOCHbIE AB mpuMeHstoTCs st
onHO(ha3HOU CeTH, a TPEX- U YeThIpexTnoiitocHbie AB - B TpexdazHoii ceTu;

- 0 HOMUHAJIbHOMY HamnpspkeHnto. HomuHanbHOE HamnpsikeHne AB noipkHO
OBITH OOJIBIIIE WM PAaBHO HOMHHAIBHOMY 3HAYCHUIO HATIPSDKCHUS 3aIAIAEMON UM
LETIH;

- [0 XapaKTEPUCTUKE cpabaThiBaHUS. XapaKTepUCTUKY cpabarbiBaHus AB

MOYKHO BBIOpATh COTJIaCHO Tabiuie 1;
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- 10 HOMUHAJIBHOMY TOKY. Omnpeaenutb HeoOX0 UMbl HOMUHAIBHBIN TOK AB

MOXKHO I10 MOIIIHOCTH HJIN I1O CCUCHUIO KUJI Kabes.

YcrpoiicTBa 3a1IIMTHOIO OTK/IKOYeHUA T depenunanbHoro toka (Y/AT)

VYCTpoHCTBO 3alIMTHOTO OTKJIOYEHUs AUPGEepeHIMANIbHOIO TOKA WIIM, Kak
4acTo ToBOPAT, «Y30» - 3TO KOMMYTAallMOHHBIA anmnapar, NpeJIHA3HAYEHHBIA I

3allINThI BHGKTqueCKOﬁ LCIH OT TOKOB YTCUYKHU.

1 — anddepeHumanbHbIH
TpaHcdoOpMaTOp TOKA;

2 — NOPOroOBbIif JICMEHT;

3 — HCHIOJIHHUTEJIbHBIH

MEXAHHM3M]

4 — uens TECTHPOBAHMS;

5 — CHII0BBIE KOHTAKThI:

6 —3alMTHBIH KOHTAKT

LEINTH TECTHPOBAHMA]

T — kHonka «Tecr»;

R — TecToBBIi pe3ucTop;

1, 2, N — knemmsbr ¥Y30.

UR3

Pucynoxk 3. [Ipuntun paboter YT

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

B HopmanbHOM pexuMe pabOThl SIEKTPOYCTAHOBKH, SJICKTPUYECKUN TOK
MPOTEKAeT Yepe3 MPOBOJAHUKUA BHYTPU HEE, KaK NPEAYyCMOTPEHO KOHCTPYKIHUEH.
OT npyrux TOKONPOBOJAIIMX 3JIEMEHTOB KOHCTPYKIMU (METAUIMYECKUE KOPIYC,
pamMa, Kapkac), MPOBOJHUKH OTIEIEHbI HM30JSALMEH, COMPOTUBICHUE KOTOPOU HE

IMO3BOJIACT CO30aTh JICKTPUICCKYIO LICIIb.



Pucynok 4. [Ipumep konctpykiuu YT

Ecoum mo kakoii-to mnpuunHe (TOBpEXKACHUE, BIAKHOCTh, TOKOIPOBOISIIAS
NObUIb U T.II.) CONMPOTHUBJICHUE H3OJAIMH YMEHBIIUIOCH, HA KOPIYyCe WIH JIPYTUX
TOKOTIPOBOJISIIIIMX AJIEMEHTAaX YCTAHOBKHU MosiBsieTcsl nmoTteHnuan. Cam mo cebe Tok
YTEUYKH HE BO3HUKHET, HEOOXOJMMO CO3/aTh II€Mb, COCAUHSIONIYIO DJICKTPUUYCCKUM
npuOOp C MOTEHIIMAJIOM Ha KOPIyce C 3eMJIed WU HEeWTpasiblo. 371eCh BO3MOXKHO
HECKOJIBKO BapUaHTOB.

B nepBom ciyuae, KOpmyc 3J€KTPOYCTaHOBKH, HapuUMep, OBITOBOM TEXHUKH,
KacaeTcsli METAJUINYECKOro IMPOBOJHMKA, MUMEIIIET0 KOHTAKT € 3emiieil. B Touke
KacaHUsl 3aMbIKAaeTCs 1I€Mb, U BO3HUKAET TOK yTEYKH. ECIM KOHTAKT JOCTATOYHO
HAJCKHBIA, TO CHJa TOKAa BO3pPACTET IO Mopora cpabaTbIBaHUS AaBTOMATHYECKOTO
BBIKJTIOYATENIE B HIUTKEe muTanus. [lpu crnaboM KOHTakTe MOXKET BO3HUKHYTH
HCKpEHHE, JIOKAJbHBIA HArpeB TOYKH KAacaHWs, YTO NPHUBOAUT K OIUIABICHUIO U
JadbHEHIIEMY TOBPEKACHUIO U30JISIUU ITPOBOAOB, BO3TOPAHUIO U MOXKAPY.

B npyrom craydae, KOpIyC D3JIEKTPOYCTAHOBKM HE HMEET KOHTAaKTa C
3a3€MJICHHBIMH TMPEIMETaMH M caM He 3a3emuieH. lIpu kacaHuu BHEIIHMX MaHeeu
YEeJIOBEKOM, BO3HUKAET HArpy3ka, T.K. TEJIO YEJIOBEKa SIBISAECTCS MPOBOJAHUKOM, H
yepe3 HEero IMpOoTeKaeT »JJleKTpuyeckuil TokK. IlockonbKy coOmpoTUBIIEHHE Tela
YeJoBeKa BEJIMKO, CUjla TOKa HENOCTAaTOYHA /Jid cpadaThiBaHUS aBTOMATHYECKOTO
BBIKJIIOYATENsI B IIUTKE MUTAHUS U YEJIOBEK MOJYy4YaeT AJIEKTPOTPaBMY BIUIOTH 0
JIETaIBLHOTO UCXOA.

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

[Mpunuun neiicteus YT cnenytomuii. Ilpu HOpManbHOM pexuMe paOOThI

IIeNH, KOorja MOABWKHBIE KOHTaKThl YT 3aMKHYTBHI, MpsMON TOK OT (a3zHOTO
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[IpOBOJA MPOXOAUT yepe3 marHuronposon YT, 3ateM uepe3 Harpysky, B KayecTBe
KOTOPOM BBICTYNAIOT, MOJKIIOUEHHBIE 3JIEKTPONOTPEOUTENN M  BO3BpALAETCS
o0paTHO B CETh M0 HYJIEBOMY MPOBOAHUKY, TaK ke uepe3 Maruutonposoa YT, npu
ATOM BeJIMYMHA 0OPATHOrO TOKA paBHA BEJIMUMHE MPSIMOTO TOKA.

IIpsamoit Tok mpoxons dyepe3 Maruuronpososa YT co3paer B HEM MarHUTHBIN
MOTOK, B CBOIO oOuYepelb OOpaTHBIM TOK TaK € CO3JaeT B MarHUTOINPOBOJIE
MAarHuTHbI TIOTOK TAaKOW K€ BEIWYMHBI, HO TaK KaK HalpaBJICHUE TOKOB
IPOTHUBOMOJIOAKHO, TO M CO3JAaBAEMble UMW MATrHUTHBIE IOTOKH MPOTHUBOIOJIOXKHBI,
T.€. MarHUTHbBIE NOTOKM HAIPaBJIE€Hbl BCTPEYHO IO OTHOLIEHUIO NIPYr K APYry H
COOTBETCTBEHHO, IMPU PABHBIX 3HAYEHUAX MPSIMOrO0 U OOpPAaTHOTO TOKOB,
YPaBHOBEILIMBAIOT JIPYT IPyra, B PE3yJbTaTe YEro CyMMapHbI MarHUTHBIN MOTOK B
MarHuTONPOBOJIE pPaBEH HyNw0. Tak Kak CyMMAapHbIi MarHUTHBIA TIOTOK B
MarHUTOIPOBOJIE OTCYTCTBYET (paBeH HYJI0), BO BTOPUYHOW OOMOTKE TOK HE
uHAyKTUpyeTcs. [1oaBHKHBIE KOHTAKThl 3AMKHYTBI, JIEKTPUYECKAs LIENb BKIKOYEHA
U HAXOJUTCS B HOPMAJILHOM peKUMe pabOoThI.

Ecnu B 0THOM M3 3JIEMEHTOB AJIEKTPUYECKON LIENIM BO3ZHUKAET YyTE€UKa TOKA, TO
4acTh  JJIEKTPUYECKOIO TOKAa HAYMHAET [POTEKAaTb IO  HEKEJIATEIbHOMY
npoBozsemMy nytu. IIpu 3Tom, 4acTe TOKa JIEKTPUUECKON LIENH, OCTYHAIIAas OT
¢dazHoro nmpoBoga He OyAeT BO3BpAIIaThCs B CETh, a MPOXOS MO HEXKEIATEIHbHOMY
NpOBOASIIEMY TMyTH OyAeT yxonuTb B 3emito. CregoBaTenbHO, OOpaTHBIA TOK,
KOTOPBI OyNeT BO3BpallaThCsi B ceTh uyepe3 MarautornpoBoa YT mo HyneBoMmy
npoBOAY, OyA€T MEHbIIE MPSMOro TOKa, MOCTYHAIONIETO B C€Th, COOTBETCTBEHHO H
BEJIMYMHA TPSMOTrO MArHUTHOTO IOTOKAa CTaHET OoJble BEIUYHMHBI OOPaTHOIO
MAarHUTHOTO IIOTOKAa, B pe3yibTaTre 4vero B MarmuTonposoae YT cymmaphbii
MarHuTHBIN ITOTOK y’K€ HE OyJEeT paBeH HYJIIO.

Bo3HuKIMii cyMMapHbI MarHUTHBIA ITOTOK UHAYKTUPYET JJIEKTPUUECKUN TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIH NPOXOAS UYepe3 MAarHUTOAIEKTPUUYECKOE pele
IIPUBOJIUT €ro B padoOTy, a OHO, B CBOIO OYEPEb, PA3MBIKAET MOJBHUKHBIE KOHTAKTHI
OTKJII0Yas DJIEKTPUUECKYIO LETIb.

YCTpOMCTBO 3alIUTHOTO OTKIIOUEeHUs U epeHINaTbHOr0 TOKa HMEET B
o0uxoae W JApyrue Has3BaHUsA, Hampumep, IuddepeHInanbHblil BBIKIIOYATEND,
aBTOMAaTHUYECKUI BBIKItOUaTedb U PEepeHInaTbHOr0 TOKa, YCTPONCTBO 3aIUTHOTO

oTKII0ueHUs. Takke B pa3IMuHbIX TOKYMEHTaX BCTPEUAIOTCS pa3Hble aO0peBUaTypbl
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nanHoro yctpoiictsa, Hanpumep, ABJIT B 'OCT IEC 61009-1-2020, BT B I'OCT
IEC 61008-1-2020; VAT B CII 256.1325800.2016; Y30 B I1YD 1 CII 31-110-2003.

OcHoBHbIMU XapakTepucTukamu Y T sBasroTcs:

- tun. B 3pannsax moryT npumensatbes YT tuna «Ay, pearupyromue Kak Ha
MIEpEMEHHBIC, TAK U HA MYJIbCUPYIOLINE TOKU YTEUKH, WK TUMa «ACy», pearupyromiue
TOJILKO Ha MEPEMEHHBIE TOKM YTEUYKHU. VICTOUHMKOM MYJIbCHUPYIOIIETO TOKA YTEUKHU
MOTYT SIBJISITbCSI CTUPAIBHBIE MAIIMHBI C PErYJISITOPaMU CKOPOCTHU, PETYJIUPYEMbIE
VUCTOYHUKHU CBETA, IEPCOHAIBHBIE KOMIIBIOTEPHI U JIP.

- HOMMHAJIBHBIH TOK - MaKCHUMalbHbIA TOK mpu kKotopoM YT crnocobHO
JUIMTENIbHO paboTaTh, HE TepsAs CBOK paboTocnocoOHOCTh. CTaHAapTHHIMU,
HanboJyiee YacTO UCIOIb3YeMbIMU 3HAUYCHHSIMU HOMHHaIbHBIX TOkOB Y /IT,
UCIIOJIB3YEMBIX B 3JIEKTPOYCTAHOBKAX JKHJIBIX M OOIIECTBEHHBIX 3/IJaHUM SIBIISIFOTCS:
10, 16, 25, 32, 40, 63A;

- mudpepeHImaIbHblii TOK — MUHUMAJIBHBIA TOK yTEYKH, TIpH Kotopom YT
IIPOU3BEIET OTKIIOUEHUE AeKTpUUeckoil nenu. JuddepeHuanbubiii TOK — 3TO 0/1HA
U3 TJIaBHBIX XapakTtepuctuk Y IT;

- HOMMHAJIbHOE HaNpsDKEHUE — HalpshkeHHe ceTtd npu kotopom YT
CIOCOOHO JTUTEIBHO paboTaTh, HE TEPSIS CBOK PAOOTOCIIOCOOHOCTS;

- poJ TOKa (MOCTOSIHHBINA WJIM IEPEMEHHBIH );

- YCIIOBHBIM TOK KOPOTKOI'O 3aMBbIKaHHMSI — TOK KOTOPBIM KpPAaTKOBPEMEHHO
MokeT BblIepkaTh YJIT 10 MomeHTa moka He cpaboTaeT aBTOMAaTHYCCKUU
BBIKJIFOUYATEIIb, YCTAHOBIICHHBIN IS 3aLIUTHI €U OT KOPOTKOI'O 3aMbIKAHUS.

Bre16op Y/IT npousBoauTCS 1O CIEAYIOMUM KPUTEPHUSIM

- 110 HOMHMHAJBbHOMY HAaNpsDKEHHUIO W TUIYy ceTH. HOMUHaIbHOE HalpsoKeHUe
YT nomxHo ObITH OOJBINE OO PAaBHO HOMUHAIBHOMY HAIPSIKEHUIO 3aITUIIAEMON
uM 1iend. J{ns omHOodasHol cetn Tpebyercs asyxmoatocHoe YT, mist Tpexdaznoi
CETH — YETBIPEXITOIIOCHOE;

- o HoMuHajabHOMY TOKY. CornacHo ITYD ucnons3zoBanue YT B rpynmoBbIX
JUHUAX, HE HMMEIOLIMX 3allUThl OT CBEPXTOKa, 0€3 MOMOJHUTENBHOTO amnmnapara,
00€eCIeunBaloIIero ATy 3aluTy He AonyckaeTrcsa. M3 atoro cnenyer, uto nepex YT
JOJDKEH CTOATh aBTOMATHYECKHMM BBIKITIOUATENh WM APYroM ammapaT ¢ (yHKIUEH
3allIUTBl OT CBEPXTOKA, IO TOKY KOTOPOr0 HEOOXOMMO BhIOUPATh HOMUHAIBHBIN TOK

YAT. Ilpu stom HOMUHanbHBIH TOK YT momkeH ObITh Oosblie JUOO paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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HOMUHAJIbBHOMY TOKY YCTaHOBJICHHOTO JI0 HETO ammapara 3aiuThl (aBTOMaTHYECKOTO
BBIKJIFOYATEJISI WIIM IPYTOro anmnapara ¢ (yHKIMEH 32Tl OT CBEPXTOKA);

-  no aubdepenmmanbioMy  ToKy.  CTaHZapTHBIMH  BEJIMYMHAMU
muddepennmansaoro toka YT sBustores: 6, 10, 30, 100, 300, 500mA. VAT
¢ mudpdepennmanbabiM TokoM 100, 300 u 500 MA npuUMEHSIOTCS JJIs 3allUThI
OoT moxapoB, ¢ auddepenuuanbupiMu Tokamu 6, 10, 30 MA - I 3alIUTHI

OT MOPAXCHHA YCIIOBECKA DJICKTPUIYCCKHUM TOKOM.

cepus npoussoanTens

HOMUHANBHbIM TOK \ /
\Bm 53 ,
b

HanpsxeHue 50A
T 2308~ 50U cxema

an 30 MA | J NOAKNIOYEHUSA

AMd)d)GpEHuV‘aanbm/ | / 0003HaYeHus

.

TOK
EI@ :
/ ! F&QE
YCNOBHBI TOK K3 / ..... e
™n ¥30 @
KHonka «TECT» TeMnepaTypHbli4 AManasoH

(cTaHpapTHas ot -25 go +40)

1d a
Tun AC E - ANA CUHYCOMAANLHOIO
T nepeMeHHoOro Toka
1d 4 Tun A - ANA NYAbCUPYIOLWEro

M NOCTOSIHHOrO TOKa (M ANS CUHYCOMAanb-
S HOro NepeMeHHoro Toka)
144 Tun B - ANA NOCTOSHHOrO Toka (u
VTV ANS CUHYCOMAANBHOIO NEPEMEHHOro
e TOKa U ANA NYNbCUPYIOLWEro NOCTOSH-

HOro TOKa)

Pucynox 5. Mapkuposka YT

[Mpumensiempie Tumel YT GyHKOMOHATBEHO TOJDKHBI TMpETyCMaTPUBAThH
BO3MOKHOCTh MPOBEPKU UX paborocnocoOHOcTH, npoBepka YT (TecTtupoBaHue)

JUISL JKAJIBIX OOBEKTOB JOJDKHA TMPOBOJUTHCA HE PEXE OJHOTO pa3a B TPH MecsIa,
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O YeM JIOJbKHa OBbITh 3alMUCh B HHCTPYKIIMU TIO SKCIUTyaTallud MpearnpusiTUs-
M3TOTOBUTETS.

YcranoBka YT, pgedcTByrOIIMX  HAa  OTKJIIOYEHHE,  3aIPELIACTCs
JUISL BJEKTPONPUEMHUKOB, OTKJIIOUYEHHE KOTOPBIX MOET NPUBECTH K OIMACHBIM
MOCIECTBUAM: CO3JAHUI0 HEMOCPEACTBEHHOM yrpo3bl Uil  JKU3HH  JIKOJIEH,
BO3HHUKHOBEHHUIO B3PHIBOB, MOKAPOB U T.II.

JIns caHUTapHO-TEXHUYECKUX KaOWH, BaHHBIX W JYIIEBBIX PEKOMEHJYETCs
yctanaBnuBaTh YT ¢ HOMUHAIBHBIM U HEpEHIMATBHBIM OTKIIOYAIOIIUM TOKOM
no 10 MA, ecnu Ay HUX BbIJIEJIEHA OT/AEIbHAS JIMHMS, B OCTAJIBHBIX CIIy4asX,
HarpuMep, MpU MPUMEHEHUU OJHOW JIMHUM JJIsl CAHUTAPHO-TEXHUYECKOW KaOWHHBI,
KyXHU U Kopuzaopa, cieayeT npuMmeHsaTh YT ¢ HoMuHabHBIM quddepeHiinanibHbIM
OTKJIFOYAIOIINM TOKOM 10 30 MA.

Hnst ogHokBapTupHbIX AoMOB YT ¢ HOoMmMuHanbHBIM AuGdepeHInaTbHbBIM
OTKJIFOYaromuM TOKOM 110 30 MA pexoMeHAYyeTCsl IPeyCMaTpUBATh JIJIS TPYIIIOBBIX
JUHUWA, TUTAIOMIMX IITENCEIbHbIE PO3ETKH BHYTPU JOMa, BKJIIOYas IOJBAJIbI,
BCTPOCHHBIE W TNPUCTPOEHHBIE Tapa)KW, a TAaKKE B TIPYIMIOBBIX CETAX, MUTAIOIINX
BaHHbIE KOMHATBHI, JylIeBble M cayHbl. [l yCTaHaBIMBAEMBIX CHApYXKHU
IITETNICEIbHBIX po3eTOK yctaHoBka YJIT ¢ HomuHaneHbIM auddepeHnnaaIbHbIM
OTKJTIOUaromuM TokoM 10 30 MA o0s3aTenpHa.

B 3pmanusx moryt mpuMensaTbes Y30 THma «A», pearupyroume Kak Ha
NEpEMEHHbIE, TaK W Ha MYJIbCUPYIOIIUE TOKU MOBpPEKIACHUU, uIu «ACy,
pearupyromnme ToJbKo Ha IEPEMEHHbBIE TOKH YTEUKH.

Kax Bugno u3 xonctpykunu YT (ecnu peus uymer He 0 KOMOMHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3aIllIUTa OT CBEPXTOKOB M IPH JIOOOIl CXeme ero
MOAKITIOYEHHS  JIOJDKHA  OBITh  MpeaycMOoTpeHa — oOsi3aTenbHash  yCTaHOBKA
ABTOMATHYECKOTO BBIKJIFOYATEIIS, AJIs 3alllUThI, KaKk camol ceTu, Tak U Y JI'T oT TOKOB
neperpy3Ku U KOPOTKOTO 3aMbIKaHUS.

Taxke HeoOXoauMa mepHoauyeckas IpoBepka padotocrmocooHocTH Y /IT.
Crangapramu [7, 8] ycTaHOBIEHO TpeOOBaHWE MO HAIMYUIO YCTPOWCTBA MPOBEPKHU
paboTOCOCOOHOCTH YAT (KHOTIKK). [TpoBepka paboTococoOHOCTH
ocymiectBisgerca HaxatueM KHonku «TECT». Ilpm ee wHaxkatum B YT

HUCKYCCTBEHHO CO3/Ia€TCA TOK YTEUKH, YTO JOJHKHO MPUBECTH K oTKIr0oYeHuto Y [ T.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/

58

YcrpoiicTBa 3alIUTHI OT AYTroBoro npodos win uckpenus (Y3II)

JlyroBoii mpoOOM WIM HCKpPEHHUE — OJWUH M3 aBAPUMHBIX TMOKAPOOTACHBIX
PEXKUMOB B DJIEKTPOCETSX.

B oranume OT KOPOTKMX 3aMBIKAHUM, BO3HUKAIOUIMNA IIPU  UCKPOBBIX
U JIYTOBBIX pa3psAlax TOK, OTPAHUYMBAETCS CONPOTHUBIICHUEM HArpy3KH, Ha KOTOPBIH
HE pearupyroT aBTOMATHYECKHE BBIKIIOYATENIM, HO 3a CUET JJIMTEIBHOTO BPEMEHU
€ro MPOTEKAHMS, MOXKET MPOUCXOJAUTH BOCIUIAMEHEHUE U30JISLIMU IPOBOJIA.

OpHoii W3 TNABHBIX MPUYMH HCKPEHUs SBISIETCS OOJIbLIOE MEepexoaHOe
conpotuBienue (BIIC), B oOuxoae Ha3bIBaeMOE TaKXKE «IUIOXUM KOHTAKTOM).
IIpu BIIC Ha mnepexonie 2JEKTPUUYECKOTrO TOKa C OJHOTO NPOBOJHHUKA Ha APYrou
oOpasyeTcsi mocieAoBaTelbHasi WM TapajijiesibHasl dJEKTpUYecKas 1ayra MeExXIy
IIPOBOJIAMH WJIM KOHTAKTaMHU.

BIIC d4acto BO3HMKaeT BCJIEACTBHE JAE(PEKTOB U  MOBPEXKICHUH,
IPOM3OILIEIINX P dKCIUTyaTaluu odbopynosanus. Hanpumep:

- TOBPEXACHMUS M30JALUU Kabeyiss TBO3JSAMH, IIypyNaMH, 3aKUMaMu WIH
1P MEXaHUYECKOM BO3ICHCTBUM APYTUMU IIPEIMETAMU;

- IOBPEXACHUS U30JSIIUY Kabesell rppl3yHaMu U IOMAIllHUMU >KUBOTHBIMU;

- U3J70M Kabens (IpoBoja) MpH M3rudax WM IpU MOCTOSIHHBIX MEXaHUUYECKUX
BO3JICHCTBUAX;

- CTapeHue WU30JISLHAH, NOBPEXKACHUS OT BO3JCUCTBHs TEMIIEPATYpHI, BIard,
APYTUX pa3pylmaonmx GakTopos;

- YXyJUIeHHE KOHTaKTa M3-3a OCJIabJieHUs 3aKUMOB, CTAPEHUS M OKUCICHHS
IIPOBOJIOB U T.[I.

B moBpexnénHoil Kuie BO3HHUKACT Majblii 3a30p, MpOOMBAEMBbId pabOUYnM
HaNpsHKEHUEM, TIO3TOMY TOK IO TaKOMY KaOelo MpOoJ0IKaeT MPOTeKaTh, U OCTAETCs
OMM30K K HOMHHAJIBHOMY 3HA4YCHHMIO, a 3HAYUT, aBTOMATHUYECKHUH BBIKIIOYATEh

Ha HETO HE pearupyer.
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Ocnabnentpi MexaHuyeckoe lNepepasnenHbIv HenonHouexHbii
KOMTaKT nospexaeHue xabens KOHTaKT

AN oA

Redexr Nospexaenune MexaHuuecrkoe NospexaeHue CKpyTKa meap u
xabena rPbI3yHamm nospexaenue WUNK CTapexune ANIOMUHKM
WU30NAUMK W3ONAUMM

Pucynok 6. Bo3mMoskHbIE TPUUKUHBI UICKPEHUS B AJIEKTPOIIPOBOJIKE

B 3a3ope BO3HHMKaeT AYroBOMl pas3psi, COMPOBOXKIAIONIUNCA WHTEHCHBHBIM
BBIJIEJIEHUEM TeIlla, YTO MPUBOAUT K JAJIbHEHUIIIEMY pa3pyIlICHUIO U30JSAIUN KaOems
U €ro BO3TrOPaHHIo.

[Ipu  OodBIIOM  MEPEXOJHOM  COMPOTHBICHHH  BO3HUKAET  IPOIIECC
[UKIMYECKOro 00pa3oBaHMs M TalleHUs dJIEKTPUYECKOW Jyrd, MPOUCXOIUT
3HAYUTEIBHOE W JUIMTEIBHOE BBIJCIICHUE TEIUIOBOW JHepruu. Bo3HuKaroT
JUIMTETIbHBIE W YCTOMYMBBIC TEILJIOBBIE PEKUMBI PaOOTHl AIEKTPUUECKUX IIETICH,
BCJICACTBHE YEro MPOUCXOAMUT Pa3pyIICHUE HU3OJSIIIUM U 3allUTHBIX O0O0JIOYEK, a
TaKKe IOCIIEYIOLIEE BO3TOPAaHHUE.

[Io mexaHW3My BO3HUKHOBEHMS, Pa3JIMYalOT IIOCIEIOBATEIbHBIA TYrOBOU

po0oii, MapauIenbHbIN TyroBOM MPOOOH U TyroBoi MpoOoil Ha 3eMITIO.

L (nuHuA)

HATPY3KA

N (HeWTpanb)

PE (zazemneHue)
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Pucynok 7. MexaHu3M BO3HUKHOBEHHUS 1yTOBBIX MPOOOEB
[lon mnocnenoBaTeNbHBIM JYrOBBIM HPOOOEM MOHUMAETCS AJIEKTPUUYECKHI

npo0oil M30UMK (MM BO3AYLUIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpys3ky uenu, 3ammmaemor Y3/II. IlocnenoBatenbHblil ayroBoil nmpoOoi
BO3HHMKAET, NPEXKAE BCErO, B pe3yJbTaTe MOBPEKICHHUS IPOBOJA WIM IOTEPU
KOHTaKTa B IOCJENOBAaTEIBHOCTH C HArpy3koum. B 3Tux ciydasx, BeIMYMHA TOKA
MEHbIIIe, YeM paboyuil TOK, U aBTOMATHYECKUE BBIKJIIOUATEIN WM BBIKIIOYATEIU
muddepeHnaIbHOr0 ToKa HE CIOCOOHBI ONMPEACNIUTh HEUCIIPABHOCTh U OTKIIOYUTH
3aIIUIIAEMYIO LEb.

[NapannensHbld 1yroBoi npoOoi - 310 mpoOoil, mpU KOTOPOM TOK IMPOTEKAET
MEXAy AaKTUBHBIMHU MPOBOJIHUKAMH, MapajulelibHO Ienu Harpy3ku. [IpoOoit
COIPOBOXK/JIA€TCS MOABICHUEM JJIEKTPUUYECKOU JIYTH, CIIOCOOCTBYIONIECH 3aMbIKaHHUIO
NPOBOAHMKOB. BennuuHa Toka mpu mapauieJbHOM NMpoOoe OMpeNessieTcs MOJIHBIM
CONPOTUBIICHUEM LENU. B 3aBUCMMOCTH OT TOro, Kakoil HOMHHAJIbHBI TOK UMEET
aBTOMAaTUYECKUI BBIKIIOYATENb, HMPOUCXOAMUT (WIM HE NPOUCXOIUT) OTKIIIOUEHHUE
nenu. Ilpu 3arpyOneHHOl ycTaBke Toka cpabaTblBaHUS aBTOMAaTUYECKOTO
BBIKJIIOYATEIIS OTKIIFOUYEHUE LENU ITPOUCXOAUT C 3aJAECPKKOM.

JlyroBoii mpo6oii Ha 3eMJTI0 — 3TO TIPOOOH, TPH KOTOPOM TOK IMPOTEKAET MEXKITY
aKTUBHBIM MPOBOJHUKOM U 3eMJIEH B pe3ysbTaTe 3aMbIKaHUsS ()a3HOrO MPOBOJAHMKA
Ha 3€MJIIO WM HA DJIEMEHT 3JIEKTPUYECKU CBSI3aHHBIN C 3€MIICH.

YcerpotictBo 3amuThl ot Ayrooro npobos (Y3II) — HOBBIN Kiiacc ammapaToB
3AIUUTHI JJIEKTPUUYECKOW CETH, INPEIHA3HAYCHHBIM, B OTJIMYME OT JAPYTMX BHJIOB
AIEKTPUYECKUX 3aLIUT, UCKIIOUYUTEIBHO I MPEAYNPEKACHUS U NPEIOTBPALCHUS
10’KapoOB, BO3HUKAIOIIHMX HU3-3a TyTOBOTO MPO00s (MCKPCHHS).

HekoropsiMu pa3pa0oTuukaMM 3THX H3AEJIMNA NPUMEHSAETCS TaKXKe TEPMHH

«YCTPOMCTBO 3alIUThI OT UcCKpenus» (Y3HUc).
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Pucynoxk 8. [Ipumeps! yCTpONCTB 3aIlIUTHI OT JYTOBOTO MPOOOs pa3InyHbIX
IPOU3BOJIUTENIEH

V31T HOCUT UCKITIOUUTENBHO MPOTHUBOIOKAPHOE Ha3HAYEHUE.

OcHoBHOU  3amaueid  Y3/[II  sBasercda  CBOEBPEMEHHO  pacHO3HATh
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 3HAUYCHUH, BEAYIINX K BOSHUKHOBEHHUIO TOXKapa.

VY3JIT oOecrneunBaeTr aBTOMATHYECKYIO JAHATHOCTUKY KOHTPOJIHPYEMOM
ANEKTPUYECKOW LIENH W MPU BO3HUKHOBEHHUM HCKPEHUS OTKIIOYaeT €€ OT oOIlei
MMATAIOLIEH CETH.

Takum oOpazom, 1elb TPUMEHEHUSI 3TUX YCTPOWUCTB — 3TO MPEAYNPEKICHHUE
MOXAapOB, BO3HUKAKIIUX B IMOMEIICHUAX, 3JAaHUAX M COOPYXKEHUSIX IO HPUYUHE
HEUCTIPABHOCTH 3JIEKTPOOOOPYAOBAHUSI, MPOSBISIIONIEHCS B BUIE JYyrOBOrO MPOOOs

(uckpeHnus).
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bonpmmuacTBo  Y3/II  MCHoOnb3ylOT CXOXKHME MNPUHUUIBI  OOHApYKEHUS
[I0KapOOIIaCHOI0 HCKPEHUS B CETH. YCTPOWCTBO AaHAIU3UPYET COBOKYIIHOCTH
[apaMeTpoOB TOKAa M HAIPSIKEHHS] CETH, XAapAaKTEPHBIX I MCKPEHMS: BEIUYHUHY,
dopMy, OJIAPHOCTH, TPOJOJKUTEIBHOCTD U TEMIT CIIE€JOBAHUS CKAYKOB. JTU CKauKU
U JalT uHpopMalurio, o0padaTbiBaeMyt0 MOayJieM oOpaOOTKH CUTHAJIOB B COCTAaBE
V3/II1. BennuuHa MONYyYEHHOrO CUTHAJIA CPABHUBAETCS C 3aJaHHBIM 3HAYCHHEM U
OpU KaXXIOM NPEBBIIIEHUM ITOTO 3HAYECHUS IMOAAETCS HMITYJIbC PETHUCTPUPYEMBIN
HakonutesneM. [Ipu 1OCTHKEHHH B HAKOIMTENIE YCTAHOBIEHHOIO YKCIIA MMITYJIbCOB
3aJIaHHOTO YpPOBHSI TNOApsAn (OpPMHPYETCS CUTHAJ, OTKIIIOYAIOIIUM 3allHUIaeMyIo
JIMHUIO.

Baxnoil xapakrepuctukoi Y3/II, sABnsieTcs mNOMEX03alIMIIEHHOCTh, T.€.
OTCYTCTBUE HEXEJNATENbHbIX (JOKHBIX) cpabaThlBaHW TPU BKIIOYEHUH B
3aIlMIIAEMYIO LIENb Pa3INYHbIX JJIEKTPONPUOOPOB, HANPUMEP, IbLIECOCca, HCTOYHHKA
OUTAaHUS C DJJIEKTPOHHOM KOMMYyTauueW, JBUTaTelsi KOHJAEHCATOPHOIO MyCKa,
AJIIEKTPOHHBIX PETYISTOPOB (TUPUCTOPHOTO THIA) CHIIBI CBETA, (IIYOPECLEHTHBIX U
TaJIOTEHOBBIX JIAMII, & TaKXK€ «HOPMAIBHO MCKPSIIMX» PYUHBIX 3JIEKTPOOBITOBBIX
UHCTPYMEHTOB C JBUTATEISIMH KOJUIEKTOPHOTO THUIIA UCKPEHUE B KOTOPBIX SABISAETCS
NOMYCTHUMBIM, HATPUMED APEITb.

CToutr OTMETHUTh, YTO OTHEJbHBIE SJIEKTPUUYECKHUE YCTPOMCTBA CAMH MOTYT
reHepUpPOBaTh BBICOKOYACTOTHBIE M CPEAHEYACTOTHBIE MOMEXH, KOTOpble OymyT
pacrio3HaBaTbest Y3/[II kak wucToyHUK wuCKpeHus. Hampumep, THUPUCTOPHBIE
peryasatopel ¢ (a30BbIM yIpaBlieHHEM 0€3 TIOMEXOINOAABISIOMKUX (UIBTPOB;
pa3JIMYHbIE YCTPOMCTBA, N'€HEPUPYIOIINE BBICOKOYACTOTHBIE MIOMEXH ITOBBILIEHHOIO
YPOBH#, CYIIECTBEHHO IPEBBIIIAIOIINE HOPMBI Ha nomexosMuccuio. Ilpu nanmnunm
NEPEYUCIICHHBIX YCTPONCTB, MNPUXOAUTCA JHUOO OTKAa3bIBATbCS OT MPUMEHEHUS
VY311, yBenuuuBas puCKH BO3TOpaHUN OT HCKpeHus, oo otkmrouath Y3/I1 Ha
BpEMS UCIIOJIB30BAHMS YCTPOMCTB, SBJISIOIINXCS T€HEPATOPAMU BBICOKOYACTOTHBIX U
CPEAHEYACTOTHBIX IIOMEX.

OcHoBHbIMU XapakTepucTukamu Y311 sBnstoTcs:

- HOMHHAJIBHBI TOK — MaKCHUMaJbHBIA TOK mpu kKotopoM Y3/IIT cmocoOHO
JUIMTENIbHO palboTaTh, HE Tepsisi CBOW paboToCrnocoOHOCTh. 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

CIIOCOOHO JITUTENIHO padoTaTh, HE TEPs CBOIO pabOTOCIIOCOOHOCTH;
- YCJIOBHBI TOK KOPOTKOTO 3aMBIKaHHsI — TOK KOTOPBIM KpPaTKOBPEMEHHO

MoxxeT Belaepxkath Y3III g0 MomeHTa moka He cpaboTaeT aBTOMATUYECKUUI

BBIKJIIOYATCIIb, YCTaHOBHeHHBIfI AJI 3alIUTEI OCIIU OT KOPOTKOI'O 3aMbIKAHMA.
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1 — m3roToBUTENH; 2 — MOJIENb; 3 — HOMUHAJBLHOE HAMPsDKEHUE; 4 — 4acToTa; 5 — HOMUHAIBHBIN
TOK; 6 — YCIIOBHBIM TOK KOPOTKOTO 3aMbIKaHUs; 7 — cXemMa NOAKIIOYEHUS; 8 — cXemMa UHIAUKALUN

COCTOSIHUS TIpubopa
Pucynok 9. [Ipumep mapkuposku Y311

Bei6op Y311 npou3BoAUTCS MO CIECAYIOIIUM KPUTEPHUSIM
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- 10 HOMUHAJIbBHOMY HanpsbkeHuto. HomunansHoe Hanpspkenue Y 311 nomkxHO
OBITH OOJIBIIIE JINOO PABHO HOMUHAJIIBHOMY HAIPSDKEHUIO 3aIUIIAEMON UM LIeTIH;

- 0 HOMHMHaNIbHOMY TOKY. Y3/III He 3ammimaer >SJEKTpUUYECKYH CETh
OT MEPErpy3KH M TOKOB KOPOTKOro 3ambikaHus. lloaromy mepen Y3IAII nomxen
CTOATh aBTOMAaTHYECKHI BBIKJIIOYATENb WJIM APYrodl anmapar ¢ (yHKUHEW 3aliuThl
OT CBEpPXTOKa MO TOKY KOTOPOro HEOOXOAMMO BHIOMpaTh HOMUHANIbHBIN TOK Y3/
[Ipu osToM HomuHanbHbBIA TOK Y3III pomken ObiTh Oonblie JUOO paBeH
HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOTI'O JIO HEro amnmnapara 3aiiuTbl (ABTOMAaTHYECKOTO
BBIKJIFOYATEJS WIIM JPYToro ammnapara ¢ GyHKUMEN 3alUThl OT CBEPXTOKA).

Taxxe npu BeiOope Y3/II1 cnenyer oOpaTuTh BHUMaHUE HA HATM4YKUe (QYHKIIUU
IPOBEPKH pabOTOCIIOCOOHOCTH yCcTpoiicTBa. HekoTopbie MPOU3BOAUTENN OCHAIIAIOT
V311 kHONKOM MPOBEPKHU, OTAEIBHBIE IPOU3BOJIUTENIN B KOMIUIEKTE C YCTPOHCTBOM
NOCTAaBJISIOT CPEACTBO KOHTPOJS B BHUJIE ABTOHOMHOM BWIJIKH, IO3BOJIAIOLIEH
UMUTUPOBATh MCKPOBBIE pPa3psiabl, U TaKUM O0Opa30oM OCYIIECTBISATH KOHTPOJb
(GYHKIIMOHUPOBAaHUS H3JEIUs. M ONpPENEICHHE 30HBl €ro JCHCTBUS, YTO SIBISETCS

HCCOMHCHHBIM IIPCUMYIIICCTBOM TAKHUX aIlllapaTOB.

Pucynox 10.1Tpumep Y3/II1 B KOMIUIEKTE CO CPEACTBOM KOHTPOJIS 30HBI
(byHKIIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CeTSX MUTAaHUSI CUCTEM IMPOTHUBOIOKAPHOM
3alIUTBl U B JJIEKTPOYCTAHOBKAX MEIMIMHCKOIO HAa3HAYCHUS, MOAAECPKUBAOIIMNX

KHU3HCOACATCIBbHOCTD 6OJ'H>HI)IX, HC OOITYCKacCTCA.
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VY31l sABnserca enie OOHUM BHIOM  3AlIUTHI  AJIEKTPUYECKUX LEIEH.
OHo He 3aMeHsieT coOOM Apyrue amnmapathl 3alllUThl U HE OTMEHSET HEOOXOIUMOCTH
IIPUMEHEHUS B DJIEKTPUUYECKUX LETISIX aBTOMATUYECKUX BBIKJIFOYATENEH U YCTPOMCTB
3aIIUTHOTO OTKItOUeHUs AU HepeHIInanb-HOTO TOKA.

V311 pexoMeHIyeTCs YCTAaHAaBIMBAaTh B OTIEIbHBIX TPYNIIOBBIX JIMHHUAX
IIATaHUSI OCBEIIEHUS M IITENCENBHBIX PO3ETOK IMOCIE IPYTMX AanmnaparoB 3allUThI
(AB, YIT).

VYceranoBka Y3111 3anpemiaercst B IMHUAX CUCTEM IPOTUBOMOKAPHOM 3aIUTHI,
a TaK)Ke DJIEKTPONPUEMHHUKOB, OTKIIOUEHHE KOTOPBIX MOYKET NMPUBECTH K ONACHBIM
NOCJIEICTBUSIM: CO3JAHUIO HEMOCPEICTBEHHOM yrpo3bl Uil KU3HHU JIIOJEH,

BO3HHKHOBCHHUIO B3PBIBOB, ITIOKAPOB U T.[.

YcrpoiicTBa 3amUThI OT nepeHanpsizkenus cetu (Y3II)

[lepenaapl HaNpPsKEHUS B DIEKTPUUYECKONU CETHU SBIISIIOTCS OAHOM U3 OCHOBHBIX
OPUYUH BBIXOJA M3 CTPOS AJIEKTPUUYECKUX MPUOOPOB, MPUBOMASIIUX B OTIAEIBHBIX
ciydasx K moxkapy. OcoOEHHO OCTpO BONPOC 3alIUTHI  AJIEKTPOIPUOOPOB
OT TEpenajgoB HANpPsHKEHUST CTOUT B KWIBIX MHOTOKBapTHUPHBIX JIOMax CTapou
NOCTPOMKH, @ TaK K€ YAaCTHBIX >KWIbIX AOMaxX MOJKIIOYEHHBIX K CTapbIM JIMHUSAM
ANEKTpOoNepeIay.

YCTpOUCTBO 3alUTBl OT MEPEHANPSDKEHUS WIM pejie HalpsKEeHUs — 3TO
anrmapar  3alluThl, OCYIIECTBJISIOIIMNA  HEOPEPBIBHBIA  KOHTPOJb  BEIWYMHBI
HAIPsHDKCHHUST TUTAIONMEd CEeTH C IeNbI0 00ECTeueHUs OTKIIOUEHUS Harpy3kd B

CJIy4ac BbIXOJa 3HAYCHUA HAIIPAKCHUA 3a YCTAHOBJICHHBIC ITPUICIIBI.
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Pucynok 11. [Ipumepsl yCTpONCTB 3alIUThI OT NEPEHANPSIKEHUS Pa3IUYHbIX
IIPOU3BOAUTEIICH

Hasznauenne  VY3II 3akmiowaeTcss B 3amIuTe  3JIEKTPOOOOPYIOBaHUSA
OT TMepenajgoB HANPSXKEHUS CETH KOTOPbIE MOTYT BO3HUKHYTH B CJIEACTBHUE
pa3IUYHbIX (aKTOPOB TAKUX KaK OOPBIB HYJIS, Iepekoc (a3 u T.J1.

Kak mpaswmio, Y3II cocTouT W3 ABYX OCHOBHBIX OJIOKOB: HU3MEPUTEIHLHOTO
Y UCIIOJIHUTEIBHOTO.

I[Ipu mnomaue wa VY/III HampsokeHUs HU3MEPUTENBHBIM OJIOK OMpeneseT
ero BeauuuHy. EciM M3mMepeHHOe 3HAYEHUE HANPSIKEHUS IJIEKTPOCETU HE BBIXOIMUT
3a YCTaHOBJICHHBIN B HACTPOWKAX JMANa30H 3HAYCHUNW U3MEPUTENbHBIN OJIOK MOaeT
CUTHAJ Ha WCIOJIHUTEIBHBIN OJOK (pejie) KOTOPBI 3aMbIKAeT CHJIOBOM KOHTAKT,
BKJIFOYAsi TEM CaMbIM Harpy3Ky B CETb.

Taxum obpazom, YJIII ocymiecTBiseTr HENMPEPHIBHBIM KOHTPOJb HAPSHKCHHUS
ANEKTpoceTu. B ciyuyae CHMKEHUST HANpsDKEHUST HUXKE YCTAHOBJIEHHOTO IOpOra
WJIH TIOBBITIICHUS BBIIIE€ YCTAHOBJICHHOTO B HACTPOMKAX MOPOTa U3MEPUTETBHBIN OJI0K
MTHOBEHHO TOJIa€T CHUTHAJl Ha WCIHOJHUTENIbHBIM MeXaHU3M (peje) KOTOPBIi
OTKJIFOYAET JJIEKTPOYCTAHOBKY OT ceTu. Ilocne BOCCTaHOBIIEHUS 3HAYCHUS
HalpspKeHHsT 0 JOMyCTUMOTO  3HA4YE€HUs, HW3MEPUTENbHBIM  OJNOK  uepes
YCTaHOBJIEHHYKO B  HACTPOMKAax  BBIJEPKKY  BPEMEHHM  IMOJAET  CHUTHAI
Ha WCIIOJIHUTEIbHBIM MEXaHU3M, KOTOPBIM BHOBb BKIIFOYAET HATPY3KY.

CylecTBYIOT CJEAYIOIINE TUIIBI peJie HAMPSKEHU:

-110 TUITY 3JIEKTPOCETH: OJHO(A3HbBIE U Tpex(ha3HbIE;

-110 CMOCO0Y YCTAHOBKU: CTallMOHApHbIE U nepeHocHble. [Tpu ycranoBke Y3II1
BO BBOJIHOM D3JICKTPOIIUTKE OOECIEeUMBAETCS 3allluTa BCEU AJIEKTPOCETH U BCEX

AJIEKTPONPHOOPOB, MOAKIIOUEHHBIX K Hel. IlepeHocupie Y 3II mpuMeHstoTCs, Koraa
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€ro YyCTAaHOBKa B INMTKE 3aTpyJHEHa WIM HEo0XoAuMO 00ecHeYuTh O0COoObIe
HACTPOUMKH MO HAMPSKEHUIO CETH JIJI1 KOHKPETHOTO 3IEKTPOOOOPYI0BAHUS.

B nHacrosiee BpeMsi CyHIECTBYIOT YCTPOMCTBA 3aIUThI OT MEPEHANPSKEHUS C
KOMOMHUPOBAHHOM 3alllUTOM, TaK Ha3bIBa€Mbl€ BOJbT-aMIIEPHBIC peJie, KOTOpPhIC
KOHTPOJIUPYIOT KPOME HANPSKEHUSI CETH, €IIE€ U TOK B CETH, 3allMINAs TEM CaMbIM
CeTh, KaK OT NEPEMNAJ0B HAMNPSIKEHUS, TAK U OT MEPETPYy3KH, T.€. ITOMOJHUTEIIHHO
BBITIOJIHSIET (DYHKITUIO OTPAHUYUTENS] MOIITHOCTH.

Heo6xoauMo 3HaTh, 4TO BOJIBT-aMIIEPHOE pejie He 00eCTIeUrBaET 3aIIUTy CeTH
OT KOPOTKOTO 3aMBbIKaHUSI M HE MOXET 3aMEHHUTh CO0OM aBTOMAaTUYECKUU
BBIKJIFOYATEIb.

Baxnoii xapakrepuctukon Y311 siBisieTCs HOMUHAJIBHBIN TOK.

Homunanbhbiil TOk — 3710 TOK, KoTopbld Y3II crmocobHO mpomyckaTh uepes
cedss B TEYCHUE JUIMTEIIBHOTO BPEMEHHM  COXpaHsis TIPU  ITOM  CBOIO
pabotocnocoOHOCTh. CTaHAApPTHBIMHM, HauOoOJIee PacCHpPOCTPAHCHHBIMH 3HAYCHUSMHU
HomuHansHOro Toka Y311 asimsrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Toxk Y311 onpenensierca mo cyMMapHOMY TOKY Harpy3ku Wid
MOIIIHOCTH BCEX 3JIEKTPONPUOOPOB, MOAKITIOYAEMBIX B 3aIIUIIAEMYIO CETb.

[TomyunB paccuntaHHOe 3Ha4YeHUE TOKa, BbIOMpaeM Y3II ¢ Ommwkaimmm
OOJIBIINM CTaHIAPTHBIM 3HAUEHHEM HOMHUHAJIBHOTO TOKa.

Heo6xonumo yuuteiBaTh, uto Y3II He 3ammumiaer 3JeKTPOCETh OT TOKOB
Neperpy3kd M TOKa KOPOTKOTO 3aMbIkaHusl, modToMmy camo Y3II momkHO OBITH
3aIMIIEHO OT HUX YCTAHOBIICHHBIM I[IOCIEJOBATEIbHO C HHUM aBTOMATHYECKUM
BeIKITIIOUaresieM. [loaromy HoMuHaNBHBIN TOK Y311 HEOOX0IUMO TPUHUMATH UCXOS
Y3 HOMUHAJIBHOTO TOKa aBTOMATHUYECKOrO BBIKIOUYaTeNs. [Ipu 3TOM HOMUHAIBHBIN
Tok Y3II nomxeH ObITh OOJbIlIe WIM PAaBEeH HOMHUHAIBHOMY TOKY YCTaHOBJICHHOTO
JI0 HETO aBTOMATUYECKOTO BBIKJIFOUATES.

V3I1 MOTyT UMETh HECKOJIBKO HACTPOEK:

- ycTaHOBKa mnopora cpabateiBanus Y3II mo makcumanbHOMY 3HAUYEHUIO
HanpsbkeHus: (Umax) - ycTaHaBIMBAeT MAKCUMAJbHO JOMYCTHUMOE 3HAYCHHE
HaNpsDKEHUsI DJIEKTPOCETH, IIPEBBIICHUE KOTOPOTO TMPUBEAET K OTKIFOYEHHIO
Harpy3Ku;

- ycraHoBka mopora cpabarbiBanuss Y3II mo MUHHUMAaIbHOMY 3HAaY€HUIO
HanpsbkeHust (Umin) -  ycTaHaBIMBAaeT MUHUMAJIBHO JONMYCTUMOE 3HAYCHHE
HaNpsDKEHUSI JJIEKTPOCETH, CHIDKCHUE HANPSDKEHHUS HUDKE JIAaHHOTO 3HAYCHUS

MPUBEAET K OTKIIOUEHUIO HATPY3KU;
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- YCTaHOBKa BPEMEHM 3aJE€PKKU BKIIOUYEHHs — BpeMs, depe3 kotopoe Y3II,
IIOCJI€ OTKJIIOYEHNUS HATPY3KH, TOBTOPHO €€ BKJIFOYUT IIPU BOCCTAHOBJIECHUH 3HAYEHUS
HaIlpsSDKEHHSI CETM B YCTAHOBIIEHHBIX Mpeneiax. BpeMs 3alep KW BKIKOYEHUS

AIEKTPOIPUOOPOB BHIOMPAETCS B COOTBETCTBUHU C PYKOBOJICTBOM IO SKCIUTyaTalluu.

Hazmsarop Y W

BHEJIXOYeHHUA 4 4 5 5 INOOKJJIXOYeHHuA
- 2208 . oIHaTagzuA peﬂe.
HATPY3KH.
s L (i S
Brixs 4[] N
BIKJIIOYATEeJIb KOHTPOJIA contro‘

MAKCHMAJIBHOI'O HAIIPAKeHHA.

Tpexpaspanasmt

Brixmogarens xoaTpona HHIAKATOP.

MHHHAMAJBHOTO HAIIPpAKEeHHA.

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

Perynarop sagepxrm

BpeMeHH aBTOMATHIEeCKOro 56 230
BKJIIOYeHHA II0C/Ie aBAPHH. 220

Perynarop maxkcmmansHOro
HAOPAKEeHHA OTKIIIOUYCHUA.

Perme'rop MHHHMAJBEHOIO
HampAXeHHA OTKJIYeHHA.

KnemMer mogkmogeHUA
HATPY3KH

Pucynok 12. IIpumep MapKUpOBKH yCTPOMCTBA 3alIMTHI OT MEpEHAINPSKEHU (perie
HaIpsHKEHUS )
KonuuecTBo 1 crmocoObl HACTPOMKU MOTYT OBITH Pa3IMYHBI JUIsl PA3HBIX THIIOB

V3II. O6wruHO, HacTpoirika VY3II ocymecTBiIseTcs ¢ TOMOIIBI IMOBOPOTHBIX
PETYJIUPOBOYHBIX PYUCK.

CpaBHeHHE amnmapaToB 3allUTHl DJICKTPUYCCKOM CETH IO OTKIIOYArOIIeH
CIIOCOOHOCTH

PaccmoTrpum pasnuiy B paboTe M BO3MOXKHOCTSAX OTKIIOUCHHS Pa3IHIHBIX
amnmapaToB 3alllMThI JJICKTPHYCCKUX Iereidl. B Hactosmee Bpems, €CTh MHOTO
KOMOMHHUPOBAHHBIX YCTPOUCTB 3aIUTHI AJISKTPUUSCKUX CETECH, T.€. COBMEIIAIONMINX B
ceOe HECKOJIbKO 3alUTHBIX (PYHKIUH. 3/1eCh MBI paCCMOTPUM HEe KOMOWHHPOBAHHBIC
armapaThl 3allUThI, BRITOJHSIONINE TOJIBKO OAHY (PYHKIIHIO.

[IppynHaMu TOKApOB OT JJIEKTPOYCTAHOBOK MOTYT SBISATHCA: KOPOTKOE
3aMbIKaHWe, Teperpy3Ka, TOKHM  yTEUYKH, JYyroBble TMpoOou  (MCKpEHHE),

MepeHanpsKeHue.
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Jns  3amuThl  3IEKTPUYECKHX CETEH, B HACTOSIIECE BPEMS, SIBISIOTCA
oOsi3atenbHbiMU K TipuMeHeHuto AB u YJIT. Otu annapaTsl 3apeKoMeH10Balu ce0s
KaKk HajJexHble W A(QPEeKTUBHbIE CpelcTBa  MPEAOTBpAIllCHUS  MOXKapOB
OT DJIEKTPOYCTAHOBOK.

AB 3ammuiiaer 3J€KTPUYECKYI0 CEThb OT TOKOB KOpPOTKOTO 3aMbIKaHUA
U NIEPErPy30K AIEKTPUUYECKON CETH.

VAT 3amumaer 3JIEKTPUYECKYK0 CETh OT TMO0XKapoB B  pE3yJbTare
BO3HUKHOBEHUS TOKOB YTEUKH.

Cnenyer OTMETUTh, YTO B HACTOSAIIEE BpEeMs 3aIIUTY OT MHOTMX HETaTUBHBIX
(GakTOpOB, BBI3BIBAIOIIUX  BO3FOpPAHME B  DJJIGKTPUYECKUX  CETAX, BMECTE
¢ npumenenneM AB u Y]/IT, oryacTu pemiaror opraHu3aiiMOHHBIMA MEPOINPUATHSIMH,
MPOU3BOJAMMBIMM HA ATAIe MPOEKTUPOBAHUS DJICKTPUUECKUX CETEH, MPU UX MOHTAXE
U TIpH SKCIUTyaTanuu. Mcnonb3yroTesl Takue Mephl, Kak 3a3eMJIeHue, YKIaaKa Kadens
B KopoOa, YBEIMYCHHE PACCTOSHUS MEXJIYy IPOBOJHHMKAMH, TPUMEHEHUE
CHEIUANBHBIX COEAUHUTENBHBIX YCTPOUCTB (KIEMMHBIX KOpOOOK M Ap.) U T.1. Jms
3aIIUTBl OT MEPETPy30K MPOU3BOAAT NPABUJIIBHBIA pacyeT SJIEKTPUYECKUX CeTel
Y Harpy3KHu.

Opnnako AB u YT u3znauansHO He ObLIM MpeAHA3HAYEHBI JIs1 pACIIO3HABAHMS
UCKPEHHMS U OTKIIFOUEHUS LIETH B ClIy4yae ero nosisjieHus. VIckpeHue He pacro3HaeTcs
AB win YT, nockonbKy MpU UCKPEHUU HE MPOUCXOJUT HU YBEIUUYEHUE CPEIHETO
3HA4YEHUS TOKA B LIENU, HU €r0 YTE€UKa Ha 3€MJIIO.

IIpyu mnocnegoBaTeIbHOM MCKPEHHHM TIOJHOE CONPOTUBIICEHHE — «IJIOXOIO
KOHTAaKTa» YMEHBIIAET TOK HArPy3KU U JAEPKUT 3TOT TOK HUXKE ITOPOra OTKIIOYCHUS
AB. CoOTBETCTBEHHO, 3TH CPEJCTBA 3aLIUTHl OT HETaTUBHOTO AECHCTBHS BBICOKOIO
3HaueHUs TOKa He cpabarpiBaloT. [Ipy mapamienbHOM HMCKpPEHHH MEXIy (a3oit
U HEUTPAIBHBIM NPOBOAOM TOK OIPAHWYEH IIOJHBIM COIIPOTUBIICHUEM LIENU
u cpabateiBanue AB u YT 3aBUCUT OT CTENEHU UCKPEHHUsI, OJJHAKO B MOJHON Mepe
HE rapaHTUPYETCH.

CoOOTBETCTBEHHO, pEUICHUE 3aJ]a4l PACIIO3HABAHUS UCKPEHHS U OOECIeUeHHS
3alUTBl OT TMOKAapPOB, BBI3BAHHBIX HCKPEHUEM, IOJDKHO 00€CIeYMBaTHCS HOBBIM
TUIIOM YCTPOMCTB, ()YHKIIMOHAJIBHO M TEXHUYECKH OPUEHTHUPOBAHHBIMH Ha TaKyIO
3agauy. Takum yctpoiicTBoMm siBisietca Y 311

VY3411 3ammmiaer 3J€KTPUYECKYK) CETh OT MOKAPOOIMACHOTO MPOSBIECHUA

JyTOBOTO MPO00s (MCKPEHHUs).
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KOTOpBIN

MOXCT

IIPUBECTU

K TOXapy

OT JJICKTPOYCTAHOBOK, SABJIAIOTCA KoJICOaHUs HAaIIpsKCHUA BHCKTqueCKOﬁ CCTH.

HpI/Iqu, OIMAaCHOCTb MOJKET HECTHU KaK IMOBBIMICHHOC HAIIPSXKCHUEC, TAK U MOHHW)KCHHC

HaIIPsIKCHUA.

AB, YAT, Y3II He 3amuinaoT 3JeKTPUUECKYIO CETh OT ONMACHBIX KOJIeOaHU

HaIpsDKEHUS CETU. DTy 3a1a4dy BeinosHseT Y311

V3I1 3anumiaer 3JeKTPUYECKYI0 CeTh OT KOJeOaHW HampsKeHHs, KOTOPhIE

MOT'YT IPUBECTU K BBIXOAY U3 CTPOA 3J'I€KTpOHpPI60pOB " UX BO3IOPaHULIO.

(I)yHKIII/IOHaJ'lebIe BO3MOKHOCTH amnmapatToB 3allHUTblI J3JCKTPHYCCKHUX

ceTeM.

Tabmuma 2

(DyHKIII/IOHaJILHLIC BO3MOKHOCTH aIlIIapaTOB 3allIUTHI SJICKTPHUICCKHUX ceTen

Anmnapar 3ammThbl

Yerpoiicrso YcrpoiicTBo
ABapuiHbIi . | YCTpOICTBO 3aIATHI |  3AIIMTHI OT P
P— ABTOMaTHYeCKUH 3alIMThI OT
P auddepeHIAIBLHOTO JAyroBOro
BbIKJII04aTeJ b (AB) nepeHanpsKeHus
Toka (YAT) npooost (v3I)
(Y3AII)
He He
KopoTtkoe OobecnneunBaer He obecnieunBaet
obecrieunBaeT obecreunBacT
3aMbIKaHUE 3amMTy 3alIUTY
3alTUTY 3aIUTY
He He
OobecnieunBaeT He obecrnieunBaet
[Teperpyska obecrieunBaeT obecrieunBacT
3alUTy 3alIUTY
3alIUTY 3aIUTY
He He
He oGecnieunBaet OobecnieunBaeT
VYTeuka Toka obecrieynBaeT obecrieynBaeT
3aIUTy 3aIIUTY
3alTUTY 3aIUTY
N N He
JlyroBoii mpo6oii He obecnieunBaer He obecnieunBaer | OGecneunBaer
MOCJIeI0BATEIIbHBIN 3aIUT 3aIIUT 3aIMT obecneuuBact
Y Y y 3aIUTY
He B nonHo#M Mepe
obecrieunBaeT
3aIlUTYy.
N N He
HyroBoii mpo6oit | Moxet cpaboTaTh He oGecrieunBaer | OfecneunBaer
napayienbHbIHI CJIMILIKOM TI03/1HO 3aIlUTY 3aIIUT obecneuuBact
P y 3aIUTY
(mpu
OTpPaHHYEHHOM
toke K3)
He B nmonHoM Mepe He B nmonHoOM Mepe He
JlyroBoii mpo6oii obecrieunBaeT obecrieynBaeT O0ecneunBaer
Ha 3eMJTI0 3amuty. Moxer 3aIUT 3aIUT obecneuuBact
Y Y y 3alIUTy

cpaboTathb

MoskeT He cpaboTaTh
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Anmnapar 3aluThl
Yerpoiicrso YcrpoiicTBo
ABapuiiHbIi . | YCTpOICTBO 3a1UTHI |  3AIIMTHI OT p
SKIM ABTOMaTHYeCKHUH 3alIMThI OT
p AU pepeHHAILHOTO AyroBoro
BbIKJIIOYaTeIb (AB) nepeHanpsKeHus
Toka (YT) npooost 3
(v3/u) (31D
CJIMILIKOM TO3/IHO (Ipu UMITYyILCHOM
(mpu XapakTepe
OTPAaHUYEHHOM HCKPEHUS )
toke K3)
He
[lepenaap He obecnieunBaer He obecnieunBaet O0ecneunBaer
HapsHKEHUS 3alUT 3alUT obecneunsact 3aIMT
P y y ATy y

N3 tabmuupl 2 BUAHO, YTO HU OJWH W3 allllapaToOB 3alllMThl HE 3aIUIIAcT
AIEKTPUUYECKYIO CETh OT BCEX BO3MOXKHBIX aBapUMHBIX PEKUMOB. {751 obecrieueHus
MaKCUMaJIbHOM  3alllUThl JJIEKTPUUYECKOW CETH I11eJIeCOO0O0pa3HO HCIOJIb30BaTh
ammapaTthl  3allMThl, paboTaromme Ha  OOHAPYXKEHUE Pa3HBIX  IPU3HAKOB
HEHUCTIPABHOCTH AJIEKTPUUYECKOU CETH.

[Tpumenenue Y3/I1 u Y3II He oTMEHsIET HEOOXOIUMOCTH UCTIONb30BaHusT AB
u YT.

Takum oOpa3om, eciu paccCMOTPETh BapUaHT HCIIOJIB30BAaHUS BCEX BHUJIOB
3aIUThI JICKTPUUECKON CETHU OTACIbHBIMU YCTPOUCTBAMU (BBITOIHSIOIIUMHU TOJIBKO
OJHY (PYHKIIHIO), TO HEOOXOAMMO YCTAHOBUTH YETHIPE Pa3HBIX ammapara 3alluThl:
AB, YT, Y31II, Y3II.

B Hacrosmee Bpemsi pacpocTpaHeHbl KOMOMHUPOBAHHBIC amnmapaThl 3l ThI,
KOTOpbIe OOBEIHMHSIOT B OJIHOM KOpPIyce HECKOJIBKO YCTpoucTB. Hampumep,
muddepeHnranbHbie aBTOMATHI, KOTOPbIE O0BEAUHSIOT (YHKIIMH aBTOMATHYECKOTO
BBIKJTIOYATEIIS u yCTpOHCTBA 3aIIUTHI ndepeHInaaTbHOTO TOKA.
KomOuHMpOBaHHBIE yCTPOMCTBA IO3BOJISIOT ONTHMHU3UPOBATh H  YIPOCTUTH
MPOEKTUPOBAHUE U MOHTAX JICKTPUUECKUX IIIUTKOB.

TepMouHIAMKATOPBI

Onnoit u3 HauOosee pacnpoOCTPaAHEHHBIX IIPUYVH MOXKapoB
OT DJIEKTPOYCTAHOBOK SIBJIIETCSI TEPErpeB KOHTAKTHBIX COCAMHEHUM U JIPYTUX
sanemeHToB. [lokapoomacHble  peXUMBI  BO3HHMKAIOT  BCJEACTBHE  OOJIBIIOTO
MEPEXO0THOTO COMPOTUBIICHHUS, a TAKKE MEPErPY30K.
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TepMOMHIMKATOPHBIE MAaTEpUaibl MPEIHA3HAYEHBl ISl BU3YaJIbHOIO WIIH
¢dotorpaduueckoro KOHTPOJII W M3MEpPEHUs TEeMIEepaTypbl, T.€. PE3yJbTaThbl
M3MEPEHUN MOYKHO MPEJICTABUTH B BU3YAIM3UPOBAHHOM BUJIE.

IIpy nmocTHKEHMM MAaKCUMaJbHOW TeMIeEpaTypbl TEPMOWHIMKATOPHBIN
MaTtepHall pacIuIaBiIsIeTCsl © HEOOPATUMO MEHSET CBOM IIBET.

TepMOMHAMKATOPHl MOKHO HCIOJB30BaTh Kak JOKAa3aTeNbCTBO (hakTa
JOCTHMKEHUSI  OMNPENCIICHHOM MAaKCUMallbHOM TeMmepaTypbl, T.K. pe3yJbTaThbl
U3MEPEHUS SBIISIIOTCS HEOOPATUMBIMU.

Meton uW3MEpeHMsT TEMIEpATypbl C TOMOIIBI0 TEPMOUHAUKATOPHBIX
MaTepUajIoB OTIMYAETCA NPOCTOTOM, SKOHOMHYHOCTBIO, Majloil TPYIOEMKOCTHIO,
BO3MOXKHOCTBIO OIEPATUBHOTO TMOJYYEHHS JIOCTATOYHO TOJHON uHpOpMAIUU
O TEIJIOBOM PEKUME IJIEMEHTOB 3JIEKTPOOOOPYI0BAHMUS.

TepMOMHIMKATOPBl HMMEIOT HECKOJIBKO MCIIOJHEHUI: TEPMOUHIMKATOPHbIC
HAKJIEHKU U TEPMOUHAUKATOPHBIE KPACKHU.

KoHTpacTHOCTh 1BETOBOro mepexoia OOecreyrBaeT JEerKoe paclo3HaBaHUE
aBapUKHOIO Meperpena.

TepMOMHAMKATOPBl COXPAHSIOT CBOM LBET M MApPKUPOBKY Ha MPOTSHKEHUU
BCEI'0 CPOKa CITYKOBbI.

TepMouHIMKATOpPHBIE ~ HAKIEWMKHM  MPEACTABISIOT  COOOM  TOMJIOXKKY
Ha CaMOKJIEAIENCS OCHOBE C HAHECEHHbIM TEPMOMHIUKATOPHBIM TOKPBITHEM.
Marepuanom IMOJJIOKKH MOTYT ObITb Oymara, ¢oyibra WM TOJUMEpPHAs IIJICHKa.
Jlnda npenoxpaHeHHs: TEPMOMHIUKATOPHOTO TMOKPBITHS OT BHEINIHUX BO3JICHCTBUM
MMOBEPXHOCTh U3JEHUS MOKPHIBAIOT 3AIIUTHOM IIJICHKOU.

[Ipu nmocTwkeHHH 3aJaHHOW TeMIIEpaTypbl MHIMUKATOP HEOOPATHMO MEHSET
CBOM LIBET.

TepMonHIMKAaTOPHBIE HAKICHKH MOTYT OBITH Pa3IWYHOrO pasmepa u (Hopmbi,
B 3aBUCHMOCTH OT 3aJlaull UMETh Pa3HbId MOPOr cpadaThIBaHUS, UMETh HECKOJIBKO
TEPMOYYBCTBUTEIBHBIX METOK C Pa3HBIM MPEIEIOM CpadaThIBAHMUS.

TepMoUHANKATOPHBIE HAKJIEHKHA MOTYT ObITh OJHOMO3UIIMOHHBIMH, T.€. UMEIOT
OJIHY WHJHMKAIIMOHHYHO METKY M MHOTOINO3MLIHOHHBIMUA — HMEIIIUE HECKOJBKO

HMHAWKAIWMOHHBIX MCTOK, HACTPOCHHBIX HAa PA3HBIC TCMIICPATYPBHI.
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NMOCHNE

Pucynok 13. [Ipumepsl TEpMOUMHIUKATOPHBIX HAKJIEEK PA3IMYHbBIX
MIPOU3BOIUTEIIEN

[IpruMmeHeHne OHOMO3UIMOHHBIX TEPMOUHIMKATOPHBIX HAKJIEEK IO3BOJSET
KOHTPOJIMPOBATh MAKCUMAJIBLHYIO TEMIIEPATYPy Ha DJIEMEHTE JIEKTPOOOOPYTI0BAHMUS.

[IpruMeHeHnEe MHOTOMO3UIIMOHHBIX TEPMOUHAMKATOPHBIX HAKJIEEK IO3BOJISET
ONpeAesiTh TeMIeparypy nJIEMEHTA AJIEKTPOOOOPYIOBaAHUS KaK
cpenHeapupMEeTHIECKOE MEXAY MOCIeIHEH METKOM, N3MEHUBIIIEH IBET, U MEPBOM —
HE U3MCHUBIICH.

TepMOMHIMKATOPHBIE KPACKH, B OTJIMYUE OT TEPMOUHAMKATOPHBIX HAKJIEEK,
MOXXHO HAHECTH Ha TIOBEPXHOCTH WJIM JJEMEHTBI  JJICKTPOOOOPYIOBaHMUS,
HEJOCTYNHBIC JUISI YCTAaHOBKM TEPMOMHIMKATOPHBIX  HAKJIEEK, HaIpUMeED,
P CJIOKHOW KOH(UTYpalluM WM OTPAaHMYCHHOM IPOCTPAHCTBE BHYTPH
AJEKTPUYECKUX  IMUTKOB. Kpacku  MOXXHO  HAHECTH  Ha  IOBEPXHOCTH
KOHTPOJIMPYEMOT'0 3JIeMEeHTa 00jiee TOHKHM CJIO€M, B PE3yJIbTaTe Yero BO3pacTaeT

CKOPOCTb CpabaThIBaHUS.
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Pucynok 14. [Ipumep ucnonHeHns TEPMOUHINKATOPHBIX KPACOK

TepMOMHUAMKATOPE TPUMEHSIOTCS JJIsI  KOHTPOJIS TEIUIOBOTO  PeXUMa
AJIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMouHIMKATOPHl MPUMEHSIOTCS JUIsE  OOHApYXKEHUST M  PErUCTpaluu
MIEPETPEBOB AJIEMEHTOB AJIEKTPOOOOPYIOBAHUS WM BJIEKTPONPOBOJIKH, B TEPBYIO
ouepe/ib, BOIU3H PJICKTPUIECKUX KOHTAKTOB, KOHTAKTHBIX COCAMHEHUI.

TepMouHaMKaTOPHI HE TPEOYIOT CHEUATBEHOTO TEXHUYECKOTO 00CITY KIUBAHUS.

3amure TOMJIEXKAT  AIEMEHTBHl  DJIEKTPOOOOpYIOBaHUS, M  KOTOPBIX
HOPMAaTUBHO-TEXHUYECKUMHU JOKYMEHTAMH yCTaHOBJIECHBI HAMOOBIIHE JTOMYCTHMbBIC
TEMIIEPaTyphl HArpeBa, a TaKXKe OJIEMEHTHI JJICKTPOOOOPYIOBaHUSA, TEPETPEB
KOTOPBIX MOXET MPHUBECTH K aBapud WJIM BO3TOPAaHHIO (HE3aBUCUMO OT HAJIAYHUS
TpeOOBaHN HOPMATHUBHBIX JOKYMEHTOB).

TepMouHIMKATOPHl ~ HAHOCAT  HA  AJIEMEHTHl  AJEKTPOOOOPYIOBaHMS,

MMOJICKAIMKUEC KOHTPOJIHO TCINNIOBOT'O COCTOAHMA.
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PI/ICYHOK 15. HpI/IMep HCIIOJIB30BAHUA TCPMONHANKATOPHBIX HAKJICCK IJIA KOHTPOJIA
TEMIICPATYPbI KOHTAKTHBIX COG,Z[I/IHGHI/Iﬁ

[Topor cpabatbiBaHMsI TEPMOUHIUKATOPOB BBIOMPAETCS UCXOAS U3 TPEOOBAHUN
HOPMAaTUBHO  TEXHUYECKOM  JOKYMEHTAallMM I  KOHKPETHOIO  DJIEMEHTa
ANEKTPOOOOPYIOBAHUS, TEXHUUYECKUX XapaKTePUCTUK U  PEKUMOB  pabOTHI
ANEKTPOOOOPYTOBAHUS.

Tak Kak TEpMOMHIUKATOPHI HE SIBISIOTCS BOCCTAHABIMBAEMBIMH HU3ACIUSIMU,
MOCJIe PETUCTpallii HMH TeperpeBa cpabOTaBIIME TEPMOMHIUKATOPHI IMOAJICKAT
3aMEHE Ha HOBBIE.

Heo0xonuMo KOHTPONIHPOBATH CPOK HMCIOJIB30BAHUS TEPMOUHIUKATOPOB.
[Ipu ucTedeHun cpoka MCIOJIB30BAHUS, TEPMOUHIUKATOPHI HEOOXOAMMO 3aMEHHUTH
Ha HOBbIE. [loce 3aMeHBI cieIaTh OTMETKY B KypHAaJIe.

TepMoUHANKATOPBI SABJISIFOTCS HEBOCCTAHABIMBAEMbIMU u
HEPEMOHTONPUTOAHBIMA  M3JenusiMu  (mokpeiTusimu).  [lpum  cpabarbiBanuuM
TEPMOMHAUKATOPA, €r0 CIEAYET YIaduTh U 3aMEHUTh Ha HOBOE U37eiHe (IOKPBITHE).
OkpaivBaHue TEPMOUHIMKATOPHBIX METOK B PE3YJIbTaTe BO3ACHCTBUS TEMIIEPATYPbI

HEoOpaTuMo.

TepmocucreMbl
TepMOCI/ICTeMH NpCaAHa3sHA4YCHBI JIsI PaHHCTO aBTOMATUYCCKOI'O 06H&py>K€HI/I$I
IIOXKAapOOIIaCHBIX CHTyaHHﬁ, BO3HHUKAOMMKX BCICACTBUC IICPCTPCBA IJJICMCHTOB

AIEKTPOYCTAHOBOK: KOHTAKTHBIX COCAMHEHUMN, MPOBOAOB, KabeseH (B T.4. KOHIEBOM
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apMaTypbl) M UIWMH, DJJICKTPUYECKUX amnmnapaToB, BBOJHBIX pPacHpeaeIUTEIbHBIX
mkagoB, IUTOB C AJIEKTPOOOOPYAOBaHUEM, HMHOTO BJIEKTPOOOOPYAOBaHUS
U HUX DJJIEMEHTOB, TJi¢ BO3MOXHO IMPEBBIIICHUE TEMIEpATyphl 000PYyIOBaHUS
B HEIIITATHOM pPEeXUME pabOThl WU MPU MOABICHUU AcheKTa.

CucTtemMbl OCYIIECTBISIIOT HEMPEPHIBHBIA KOHTPOJIbL TEMIIEpAaTyphl HarpeBa ¢
CUTHAJIM3alMel O MPEBBIIEHUN YCTAHOBJICHHBIX TOPOTOB U Mepenadeii nHdopmManuu
Ha MyJbT EHTPATU30BAHHOTO HAOIOICHHUS, T/I€ OCYIIECTBISETCS MPUEM TPEBOKHBIX
U3BelIeHN 00 OOHAPY)XEHHBIX MEeperpeBax ¢ JATYMKOB, OTOOpakeHue (MHIUKAIKSA)
COCTOSIHUSI U PETUCTPAIUS COOBITHIA.

Tepmocuctemamu ~ MOryT  OBITH ~ OOOPYJIOBaHBl  DJIEKTPOYCTAHOBKU,
JUIS KOTOPBIX HOPMATHBHBIMH JOKYMEHTAMU YCTAHOBJIEHBI HAUOOJIbIAs TOMyCTUMAs
TeMIiepaTypa Harpena, a TaKKe AIIEMEHTHI AIEKTPOOOOPYI0BAHUS
U DJIEKTPOIPOBOAKH, TIEPErpeB KOTOPHIX MOXET TPUBECTH K aBapuul WIU

BO3IropaHUIoO.

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

B kadecTBe yCTpONCTB OOHApy’)KEHHUsS MPEBBIIICHUS TEMIIEPaTyphl B Pa3HBIX
CHUCTEMaX MOTYT BBICTYINATh pa3juWyHble JaTYMKU. Hampumep, TepMOaKTUBUPYEMBIE
ra3oBBIJCISIONINEG HAKICHKW, MpH HArpeBaHUU KOTOPBIX [0 ONpPEACICHHOM
TEMIIEPATYPhl BBIACISETCS CUTHAIBHBIN Ta3, yJIaBIMBAEMbIH CIEIUATN3UPOBAHHBIM
ra3oBbIM JIaTYMKOM, MEPEAAOUIMM CHTHAJ O MEpPEerpeBe Ha KOHTPOJIbHO-IPHUEMHOE
YCTPOMCTBO; OECKOHTAaKTHble HWH(pPAKpAaCHbIE [AaTYMKHU; JATYUKH TEeMIEpaTyphl,
yCTaHaBIIMBaEMbIE HEIMOCPEACTBEHHO Ha KOHTPOJIMPYEMBbIH AIEMEHT

AIEKTPOOOOPYI0OBAHMUSL.
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1. Ob6epHuTe HaKNeNKN BOKPYr KOHTaKTOB
1 YCTAHOBUTE Fa30BbIN AATUMK
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CMELMAN3VUPOBAHHDIV KOHTPOJIbHO-MPUEMHOE
FA30BbIN AATHMK YCTPONCTBO

70°C 100°C
3. BaBapwviiHOW cuTyauun Haknelka sbigenaert
2. [lpw HarpeBaHWUM MHAVKATOPHblE CUrHaNbHbIV ras, KOTOpPbIN PUKCUpyeTca
METKN Heo6pammo U3MEHAIT uBet AaTynKom
ar 1 Ilar 2 Iar 3
l"azorenepupyromre IIpu narpeBanuu Bbimie S0 B aBapuiiHOW  CHUTyaluu, Korja
HaKJICWKH, pa3Mmemenapie Ha — 90°C  WHOWKATOpHBIE TeMmIeparypa IOJHUMAETCS  BBIIIE
CWJIOBBIX  KOHTAKTax, a METKH HeoOpatumo 100°C, HaKJIeHKa BBIIIEIISAET
TaKXKe CMOHTHUPOBAHHBIN MEHSIOT CBOU LIBETA CHTHAJTbHBIHN ras, KOTOPBIN
ra30BEIA JTaTYUK B (bUKCHpyeTCS Ta30BBIM  JIATYUKOM.
AIEKTPOILIUTKE JlaTunk mepenaeT CUrHajl TPEBOTH | /

WJIN OTKJIOYACT ITMTAaHHUC

Pucynok 17. [lomaroBasi cxema paO0Tbl CUCTEMBI HEPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM Ta30BBIIEISAIONICH HAKIICHKH

" CIICHUAJIU3UPOBAHHOT'O I'a30BOI'0 JaTYHUKaA

KpOMe TOro, TCpMOCHUCTCMBI MOJKHO HUCIIOJIB30BATh KaK CHCTCMbI MOHHUTOPHHI'A

n0>1<apH01?1 0e30macHOCTH QJICKTPOYCTAHOBOK, 3a CUCT PAHHCTO O6H3pY)KCHI’I5I TOYCK

YpC3MCPHOTO0 HArpeBa, 3aJ0JI'0 0 Hayallad TCpMH‘IeCKOﬁ ACCTPYKIUKU H30JIAIUHU

B MCCTaX YCTAHOBKHU

JaTYHUKOB.

Pucynok 18.

[Tpumep cucTeMbl MHOTOKAHAIILHOTO OECKOHTAKTHOTO
TEMITepaTypHOTO KOHTPOJISI HA OCHOBE OECKOHTAKTHBIX MTUPOMETPHUICCKUX
JATYNKOB



78

Pucynok 19. [IpumMep MHTENIEKTYaIbHON CUCTEMBI KOHTPOJISL TEMIIEPATYPHI
BBICOKOBOJIBTHBIX KaOEJIbHBIX JIMHUIM HA OCHOBE PaCIpe/IeIEHHOIO
JaTYUKa TEMIEPaTyphl

TennoBU3NOHHAS TMATHOCTHKA

B ocHOBe TEMIOBU3UOHHOW JIUArHOCTUKU JIEKHUT TEIUIOBOM  METOA
HEpa3pyIaoIEero KOHTPOJsI, T.€. TEIUIOBUSMOHHBIE OOCIENOBaHUS C IIEJIBbIO
BBISIBJICHUSI  MOXApOOTACHBIX YYacTKOB M y3JI0OB B  3IJIEKTPOOOOPYIOBaHUHU
U DJIEKTPOIPOBOIKE.

B kadecTBE TEXHMYECKOTO CpEICTBA TEIUIOBU3MOHHOW  JUArHOCTUKH
MIPUMEHSIETCS TEIIIOBU30p. TEITOBU30p — 3TO ONTUKO-3JEKTPOHHBINA U3MEPUTEIBHBII
npudop, paboTarmuii B MHPpaKpacHOU 00JIaCTH AIEKTPOMArHUTHOTO CIIEKTpA.

Pucynoxk 20. [Ipumep npoBeaeHHs TEIIOBU3MOHHOIO KOHTPOJIS AIEKTpolKada
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Kpatko MeTon TEmiIOBU3MOHHOW JMAarHOCTHKU MOXapHOH O€30MacHOCTH
AKCIUTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS MOYKHO OIUCATh CIEIYIOIIUM OOpa3oM.
Kaxnpiii 0ObEeKT uMeeT TeMmiiepaTypy, NMPUYEM B pa3HbBIX TOYKaX OHA pa3Has.
Kak npaBuiio, OTKIIOHEHUE TeMIEPaTypbl B Ty WIM UHYIO CTOPOHY CBUAETEIbCTBYET
0 KaKOH-TO HEOJHOPOJHOCTH, Aedekre. TemnoBu3op Kak BUICOKaMEpa OXBaThIBAET
BCIO MaHOpaMy OOBEKTa, BHIBOJUT Ha 3KpaH U (PUKCUPYET B MaMATH BECh CHEKTP
€ro Temmeparyp, npeodpasys B TepMOTrpaMMy, T.€. KAPTUHKY TeMIlepaTyp, KOTopas
HAallOMUHAET HeratuB IBETHOM (¢oTorpaduu, rAe KaxAbld OTTEHOK I[BETa
COOTBETCTBYET OIPENEICHHON TEMIIEpaType.

HeocnnopumbiMu ~ mpeuMyniecTBaMd  TEIJIOBU3UOHHOTO  OOCJEI0BAHMS
ABJIAIOTCS: OOBEKTHMBHOCTH M TOYHOCTb IOJy4YaeMbIX JaHHBIX, O€30MacCHOCTb
(nmpumeHnsieTcs OCCKOHTAKTHBI  METOon), He  TpeOyeTcss  OTKIIOYEHHE
AJIEKTPOOOOPYOBaHMSI U MOATOTOBKM pabouero mecra. OnHako, 1 0osiee TOYHOrO
TEIUIOBOTO KOHTPOJISi HEoOXOoAMMa Harpy3ka Ha 3JEKTpOOOOpYyIOBaHUS HE MEHEE
70%, u He menee | wyaca paGotel. Ilpu 3TOM MeToa BBICOKOIPOU3BOAMTENIEH,
K TOMY K€ OH JIa€T BO3MO>KHOCTb IMPAKTHUYECKH MTHOBEHHO, «C IEPBOTO B3IJISIAY,
yKa3aTb MeCTO JAe(eKTa, NpeIBapUTEIbHO OIPENEIUTh CTENEeHb AePEKTHOCTH.
Kpome »sToro ™eron oTauyaercss NOPOCTOTOM JTOKYMEHTHUPOBAaHUS Je(PEKTOB
U BO3MOXHOCTBIO oOIpeaeneHus: Je(heKToB Ha paHHEM cTaguu pa3BUTHS.
OH 1O3BOJSET C JAOCTATOYHOM CTENEHbIO TOYHOCTH JAMATHOCTUPOBATH COCTOSIHHME
HE TOJBKO OTKPBITBIX 3JIEMEHTOB 3JIEKTPOOOOpPYNOBaHUS, TAKUX KAK KOHTAKTHbHIE
COEIMHEHMSI B 3JEKTPUUYECKUX IIUTKAX U BBOAHBIX IIUTaX, HO U COCTOSIHUE PO3ETOK
U BBIKJIIOUATENEH, KOTOPBIE 3aKPBIThl KOPITyCaAMHU, a TAKXKe dJIEKTPUUECKUX MPOBOJIOK,
BBINOJTHEHHBIX Pa3IMUHBIMU CIIOCO0AMHU.

38 57

—367

—-349

—331

—31 3

—294

—275

—-258

—239

—221

2l] 28

Pucynok 21. IIpumep TepmorpaMmMbl KOHTAKTHBIX COEJUHEHUN C TEMIIEPATYPHOU
HIKAJION
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CyTh TEIJIOBU3MOHHOM JUArHOCTUKH 3aKIIOYaeTcss B  OECKOHTAKTHOM
perucTpanuu TEMIEPATYpHOrO IMOJs Ha IMOBEPXHOCTH OOBEKTa H3MEPHUTENIbHOU
anmaparypor, IOCTPOCHHMM U aHal3€ TEepMOTrpaMM C UCMoJdb30BaHueM OBM
UIsl oOHapyXeHus M Kiaccupukauuu ne@eKkToB W NpuHATHS peuieHus. Hanuuume
nedeKkTa mpu TakOM JUArHOCTUKE XapaKTepU3yeTCsl aHOMAaJbHBIM IOBBIIIEHUEM
TeMIlepaTyphl B 1€PEKTHOM 30HE MO CPAaBHEHUIO C UCIIPABHBIMU 00JIaCTIMU.

VYcnoBuss ¥ MOPSAOK — MPOBEJACHUS  TEIUIOBU3MOHHOW  JUArHOCTUKH
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBAHUS O KWJIBIX U  OOIIECTBEHHBIX 3JaHUU
YCTAHABIMBAIOT  METOAMYECKHE  pexkoMeHpauuu  [6]. OHM  HampaBiEHBI
Ha TOpoQUIAKTHKY TMOXAapHOM OEe30MacHOCTH 3JEKTPOOOOPYIOBAHMS  KUJIBIX
U OOILECTBEHHBIX 3J]aHUN U TO3BOJSIOT KOHTPOJIMPOBATH M OLIEHUBATH COCTOSHUE
MOKapHO 0€30MacCHOCTH AJIEMEHTOB 3JEKTPOOOOPYAOBAHMS, KOTOPHIE paHee He
MOTJM OBbITh 00CJI€IOBAaHBI, TAKUX KaK: PO3ETKH, BBIKJIIOYATENIN U DJIECKTPUUYECKUE
NPOBOAKM BBITIOJIHEHHBIX PA3JIMYHBIMU CIOCOOAMHU, YTO SIBISETCA AaKTyallbHBIM
MOMEHTOM B  oOylacTh  oOecnedyeHHs] TOKapHOM  0e30MacHOCTH  KUJIBIX

1 OOIIECTBEHHBIX 3IaHUH.

[T=277°C]

Pucynok 22. [Ipumep oOHapyXeHHS TT0KapOOMACHOTO pa3orpeBa 00JITOBOTO
KOHTaKTHOTO COEUHEHUS

C mnoMomipl0 TEMJIOBU3UOHHOM JUArHOCTUKHU BBISBISIIOTCS KOHKPETHbBIE
nedeKTHpIe MeCTa, T/Ie 3a4acTyi0 JOCTATOYHO 3aTSHYTh, 3a4UCTHTh, 3aMEHUTH
00JITOBOE COEIMHEHUE WU TIepepacpeAeuTh Harpy3Ky U AedeKT Oy1eT yCTpaHeH.

JlonmyckaeTcs UCIoab30BaTh APYrue METOAUKHU TEILNTOBU3UOHHON JUATHOCTUKH,
eciau 001acTh MX MPUMEHEHUS COOTBETCTBYET OOJIACTU MPUMEHEHUS HACTOSIIUX

MCTOANYCCKHUX peKOMeHHaHHﬁ.



81

B kauecTBe KpUTEpHEB OLEHKH IOKapHOH OE€30MaCHOCTH 3JIEKTPUUYECKUX
U3IeIUM  MOXKET OBbITh MPUHATO 3HAYEHUE TeMIepaTypbl WIM MPEBLIIICHUS
TEMIIEpaTyphl, YCTAHOBICHHOE B CTaHAApTax Ha KOHKpeTHoe u3aenue. Kpome toro,
KPUTEPUHU OLIEHKH TOKapHOW O€30MacHOCTU NpPHU TEIJIOBU3MOHHOM JHArHOCTHKE
IIPUBEJICHBI B METOIUYECKUX PEKOMEHANHUSIX [6].

Jlnarnoctuka 3J1eKTpooOOpPYyJOBaHUSl TEIJIOBBIM METOAOM HEPa3pyILIAIOLIEro
KOHTPOJIs (TETTIOBU3UOHHAS IMarHOCTHKA) JOJHKHA MPOBOAUTHCS OpUrasion He MeHee
2 yenoBek. Bece unenbl Opurajbl 10KHBI ObITh ATTECTOBAHBI M0 TEIJIOBOMY METOIY
Hepa3pylaronero KOHTpos. XoTs Obl OUH pabOTHUK JOJKEH OBITh aTTECTOBAH HE
Huxke, yem 1o Il kpanudukaimoHHOMY YpOBHIO IO TEIUIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jist  mpoBeAeHUS TEIIOBU3MOHHOW JAMArHOCTUKM MOTYT TPHUBIEKATHCS
CTOPOHHHME OpraHW3alMM, aKKPEJAUTOBAHHbIE B YCTAaHOBJICHHOM TIOpSJKE Ha

TEIIOBOM MCTOA HCPA3ZPYHIAOIICTO KOHTPOJIA.
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