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BBenenue

Jona wuyumcma moxkapoB, mnpousomenuux B Poccuiickor  Depepauuu
OT JJICKTPUYECKUX HM3JCTUNA M YCTPOUCTB B 3MAAHUSAX U COOPYNKEHHUAX, OT OOIIEro
gucia TMOXKapoB B 3IaHUSAX M COOPYKECHHSIX OCTaeTcsl CTaOWIBHO BBICOKOM
u cocTtasiisieT 6omnee 34 %.

HauGonbiiee uncio moxapoB OT 3JIEKTPOOOOPYAOBAHUS €KETOTHO MPOUCXOUT
Ha 00BEKTaX XWUJIOTro cekropa. Mx mons cocraBiser mopsiaka 74 % ot oOriero
KOJIMYECTBA MOXKAPOB IO AIEKTPOTCXHUIECKUM TPUUUHAM.

OcHOBHasi 4YacTh NOTUOMIMX JIIOJEH Ha IMOXapax OT AJIEKTPOOOOPYIOBAHUS
MPUXOJNUTCS Ha MOXapbl B 3JaHUSIX U COOPYKEHHUSAX KWIOro cekropa — 94,8%
OT OOIIero 4ucliia MOTHOIIMX Ha MoXkKapaxX, BO3HUKIIUX MO JJIEKTPOTEXHUUYECKUM
MIPUYHHAM.

Cpenu BUIOB OOBEKTOB KHJIOTO CEKTOpa HaWOOJbIIEe KOIMYECTBO MOXKAPOB
OT DJJIEKTPOU3NEIUA U YCTPOWCTB €XETOJHO TMPOUCXOJAUT B OJHOKBAPTHUPHBIX
M MHOTOKBApTHUPHBIX JKHIBIX JoMax u coctaBiaser okono 43 % wu 33 %
COOTBETCTBCHHO.

B 3maHusx W COOpYXEHHSIX OOIIECTBEHHOTO Ha3HAYCHUsI [0S TI0KapOB
OT 3JIEKTpooOOpymOBaHUs cocTaBwia Oosiee 52 % oOT oOmiero 4uciaa TMOXKapoB
Ha JaHHBIX 00BEKTaX.

Hons yucna mTOrMOmMMX JIIOJIEM Ha TMOXKapax oOT 3JIEKTPOOOOpYAOBaHUS
B OOIIECTBEHHBIX 34aHUAX cocTaBmwia 19,0 % ot oOmiero umcia HoruOIIMX Ha
no)kapax Ha JaHHBIX 00bEKTaXx.

Pacnipenenenust  3HaueHUW  mokasarelieil  OOCTAaHOBKM C  IOXKapaMu,
npousomenmmMu B Poccutickoit @enepaunu B nepuoa 2016-2021 rogoB B xKuioM
CEeKTOpE U 3JaHUSIX M COOPYXEHUSIX OOIIECTBEHHOTO Ha3HAYCHMs, MCTOYHUKOM
BO3HUKHOBEHHUSI KOTOPBIX SBJSJIOCH  3JIEKTPOOOOpyIOBaHUE, IO CYOBEKTaMm

Poccuiickoit deneparuu npeacTaBieHsl B Tabnumax 1 u 2.



Tadauna 1
Pacnpenenenue 3HaueHNH nMoKa3arejieid 00CTAHOBKHM € MOKapaMH,
npousomenmumu B Poccniickoit @enepauuu B nepuoxn 2016-2021 rogos

B JKHJIOM CEKTOpP€, HCTOYHHKOM BOZHUKHOBCHHA KOTOPLIX ABJIAJJI0CH

3JIEKTP000Opya0BaHue, 0 cyObekTaM Poccuiickoii @enepaunu

Kon-Bo Toas Moru6.io Toas
PeiiTunr CyObekT PO I0KAPOB, )y > | PedATHHT CyObekT PO JIofei, )y ’
en. ° qeJ. °
1 MockoBckas 001acThb 16 861 7,63 1 MockoBckas 001acThb 740 6,71
2 BPecny6nm<a 8304 3,75 2 CBepaioBcKast 00J1aCTh 417 3,78
AIIKOPTOCTAaH
3 Yens6unckas o6nacTs 6728 3,04 3 Pecriybuica 382 3,46
bamkoprocran
4 Upkyrckas obnacTb 6 599 2,98 4 Upkyrckas obnacTb 358 3,25
5 JlenuHrpaackas 00J1acTh 6 456 2,92 5 Jlenunrpaackas 00J1acTb 342 3,10
6 r. Mocksa 6 047 2,73 6 Kpacnosipckuit xpait 342 3,10
7 KpacHosipckuii kpaii 6017 2,72 7 HoBocubupckas obnactb 297 2,69
8 Kpacnonapckuii kpaif 5905 2,67 8 Hmxeropopckas obnactb 275 2,49
9 CBepaioBcKast 00J1aCTh 5696 2,57 9 Yensabunckas 001acThb 272 2,47
10 Camapckast 001acTh 5573 2,52 10 PocrtoBckas obmacts 256 2,32
11 PecniyOnuka Tatapcran 5400 2,44 11 Kpacnonmapckuit kpait 244 2,21
12 HoBocubupckas o0nacth 5301 2,40 12 TromeHnckas 001acThb 233 2,11
13 IIpumopckuit kpait 5164 2,33 13 ITepmckuit kpait 232 2,10
14 Kemepogrckas obnacts - 4945 2.3 14 Kemepogrckas obnacts - 230 2,09
Kysbacc Kysbacc
15 Hwmxeroponckas 00macth 4 823 2,18 15 Camapckast 001acTh 221 2,00
16 AnTaiickuii kpaii 4 587 2,07 16 PecniyOnuka Tatapcran 214 1,94
17 Pocrosckas o0aacTh 4329 1,96 17 CapaToBckas 00J1aCTh 204 1,85
18 XabapoBckuii kpaii 3998 1,81 18 XabapoBckuii kpaii 200 1,81
19 CapaToBckast 00J1aCTh 3 864 1,75 Cpemnee no cybnexram 195,8
Ypaasckoro @O
20 Boponexckas odiaacth 3819 1,73 19 TBepckas obnacth 191 1,73
21 [lepMckuit kpait 3750 1,69 20 Bonrorpasckas obiactb 185 1,68
22 Bonrorpajckas obnacth 3706 1,67 21 IIpumopckuit kpait 182 1,65
Cpennee no cyobekTam
23 OpeHoOyprckas 001acTh 3653 1,65 ITpuBoKcKoro GO 179,5
Cpennee no cyobexkram N N
Vpabekoro ®O 36323 22 AnTaiickuii kpaii 173 1,57
24 r. Cankr-IlerepOypr 3623 1,64 23 Kuposckas obiactb 173 1,57
25 TromeHnckas 001acThb 3459 1,56 Cpemnee no cybnexram 172,3
Cudbupckoro ®O
Cpennee no cybnexram 3424,6 24 Boponexckas odiaacts 168 1,52

Cudbupckoro ®O




Koa-Bo

IToruomao

PeiiTunr CyobekT PO MOKapoB, )100;[5[, PeiiTunr CyobexT PO J0ei, )100;[5[,
en. ° qeJ. °
Cpennee o cyobekTam
IpuBoskckoro DO 3397,2 25 OpenoOyprckas 001acTh 161 1,46
26 Omckas 0bactb 3130 1,41 26 Omckas obactb 156 1,41
27 Xaure-Mascuiickiii ast. | 5 g 1,38 27 r. Mockea 151 1,37
okpyT - Orpa
Cpennee no cyobexkram
IenTpabaoro ®O 2 898,7 28 Y amyprckas Pecriy6nuka 145 1,32
28 Bnagumupckas 001acTb 2 687 1,21 29 [len3enckas o0nacTh 142 1,29
Cpezl}vlee 1o cyonexTam 2 5949 30 Bnagumupckas 001acTb 142 1,29
Poccuiickoii Pegepauun
29 TBepckas obnacth 2418 1,09 Cpemnee no cybnexram 138.,4
LenTpanbsHoro ®O
Cpennee no cyobexkram
IOmnoro ®O 2 282,1 31 Kypranckas o6nacth 130 1,18
30 CTaBpONoIbCKUHN Kpait 2194 0,99 32 ApxaHrenbcKas 00J1acTh 130 1,18
31 Kypranckas o6nacth 2128 0,96 33 Bomorozckas o6nacts 130 1,18
32 HBaHoOBCcKast 0071aCTh 2126 0,96 Cpezl}vlee 1o cyOneiram 129.,4
Poccuiickoii Pegepauun
33 [enzenckas obmacth 2075 0,94 34 Hogropojckas obnactsb 129 1,17
34 Kuposckas 06acTb 2 057 0,93 35 TamOoBckas 001acTh 127 1,15
35 VabsHOBCKas 001acTh 2 046 0,92 36 Pecniyonuxa Caxa 122 1,11
(Sxyrus)
36 Y amyprckas PecriyOnnka 2012 0,91 37 3a0aiikanbCKuil Kpan 121 1,10
37 3abaiikaibCcKuil Kpai 2 006 0,91 38 Pecrryonuka Bypsitus 121 1,10
Cpennee no cyobexkram 1922,6 39 Uygamickas Pecriy0muka - 119 1,08
Cesepo-3anagnoro @O Uysammmus
38 TamOoBcKkast 06sacTb 1918 0,87 40 r. Cankr-IlerepOypr 118 1,07
39 Pecriybnuxa Caxa 1882 | 085 41 VIbSHOBCKas 06MacTh 114 1,03
(Sxyrus)
40 Jlunenxas obnacth 1807 0,82 42 Kamyxckas obnactb 112 1,02
Cpennee no cyobekTam
41 Tynbckas 001acTh 1 801 0,81 I0KHOr0 DO 110,8
42 AMypckas 001acTh 1754 0,79 43 Pssanckas o0acThb 110 1,00
Cpennee no cyobekTam
43 BpsHckast 061acTh 1736 0,78 Cepepo-3anaoro DO 101,1
Cpennee no cybnexram 17349 44 Tynbckas 001acTh 100 0,91
JlanbHeBOCcTOUHOTO DO
44 Benroponckas 00acTb 1730 0,78 45 AcTpaxaHckas 00J1acTh 100 0,91
45 Apxamremsckas obmacts | 1714 | 0,77 Cpennee no cybnektam | ¢ o
JlanbHeBOCcTOUHOTO DO
46 Pecrry6nuka Kpeim 1714 0,77 46 Jlunenxas obnacth 86 0,78
47 Pecrryonuka Bypsitust 1702 0,77 47 Amypckast o0nactb 85 0,77
48 MypMatckas 061acTb 1668 0,75 48 Xantei-Mancuiickuii apr. 82 0,74
okpyr - Orpa
49 Bomorozckas 06acts 1 664 0,75 49 Benroponckas 001acTb 81 0,73




Kon-Bo Toas Moru6.io Toas
PeiiTunr CyObekT PO I0KAPOB, )y > | PedATHHT Cyo0bekT PO JIofei, )y ’
en. ° qeJ. °
50 Hysamckas Pecriyoimka - 1636 0,74 50 CTaBpoNONbCKHit Kpail 80 0,73
Uysammus
51 Ps3anckas o6acThb 1519 0,69 51 Kypckas obnactb 80 0,73
52 SpocnaBckas 001acTh 1491 0,67 52 Pecniybnuka Mopaosus 79 0,72
53 Kamyxckas 061actsb 1472 0,67 53 HBaHoBcKas 001acTh 78 0,71
54 AcTpaxaHckas 00J1acTh 1468 0,66 54 BpsHckast 061acTh 77 0,70
55 Kypckas obnactb 1435 0,65 55 Pecniyonuka Kpbim 77 0,70
56 Tomckast o01acTh 1422 0,64 56 Pecniyonuka Komu 74 0,67
57 Hosropojckas obnacts 1414 0,64 57 OpJioBckast 001acTh 72 0,65
58 Pecrry6nnka Mopnosust 1362 0,62 58 Pecrryonuka Kapenus 70 0,63
59 PecniyOnuka Jlarectan 1330 0,60 59 IIckoBckas obmacTh 69 0,63
60 Pecrry6nuka Kapenust 1307 0,59 60 SIpocnaBckast 06acTb 69 0,63
61 CmoneHckas 001acThb 1305 0,59 61 Tomckas 061acTb 67 0,61
62 PecniyOnuka Xakacus 1226 0,55 62 CMoreHckas 00J1acThb 63 0,57
63 IIckoBckas obmacTh 1204 0,54 63 PecniyOnuka Xakacus 60 0,54
64 Pecniyonuka Komu 1149 0,52 64 PecniyOnuka Mapwuit D51 52 0,47
65 Yeuenckas PecryOmuka 1103 0,50 65 KoctpoMmckas 001acThb 45 0,41
66 CaxanuHckas 00J1acThb 1088 0,49 66 CaxanuHckas 00J1acThb 43 0,39
67 OproBcKas 06macTh 1051 0,47 67 HAmaro-HeHerkwui asr. 41 0,37
OKpyr
68 Pecniyonuka Mapwuit D51 1 006 0,45 68 PecniyOnuka Jlarectan 31 0,28
69 KocTpomcKas 06macTh 954 0,43 69 Kamsurrpanckas 28 0,25
o0nacTh
Cpennee no cyobexkram
Ceepo-KaBka3sckoro 899,3 70 Kamyarckuii kpait 27 0,24
[0]0]
70 Kamanunrpazckas 871 0,39 71 EBpeiickas aBT. 001acTh 25 0,23
o0acTh
71 KaGapauHo-bakapexas 771 0,35 72 Pecriy6uka ThiBa 23 0,21
Pecrryonnka
. Cpennee no cyobexkram
72 HAmano-Henemni aT. 739 0,33 Cesepo-KaBkasckoro 20,4
OKpyr
[0]0]
73 Pecrryonuka TriBa 569 0,26 73 MypmMmaHckast 001acTh 20 0,18
74 Kamyarckuii kpait 514 0,23 74 MaranaHckas 00J1acTh 20 0,18
75 Pecrry6nuka Anpires 500 0,23 75 Pecrryonuka Anrait 17 0,15
76 EBpeiickas aBT. 061acTh 495 0,22 76 KabapauHo-bakapexas 16 0,15
PecrryOnnka

77 PecniyOnuka Anrait 450 0,20 77 r. CeBacTonomnp 12 0,11
78 Pecriybrmxa Cesepras 435 0,20 78 PecniyOnuka Anpires 10 0,09

Ocerus - Ananus




Kou-Bo Toas Ilorut6mno Toas
PeiiTunr CyObekT PO I0KAPOB, )y > | PedATHHT Cyo0bekT PO JIofei, )y ’
en. ° qeJ. °
79 MaranaHckas 00J1acTh 406 0,18 79 UyKOTCKHUI aBT. OKPYT 10 0,09
80 r. CeBacTomoib 367 0,17 80 YeueHckas PecyOmuka 6 0,05
81 Pecrryonuka Murymerust 283 0,13 81 Pecrryonuka Murymerus 5 0,05
82 Pecriy6iuka Kaambixus 268 0,12 82 Pecybmka Cenepras 4 0,04
Ocerus - AnaHus
83 Kapauacso-Tepkeccxas 179 0,08 83 Pecriy6mka Kanmbixus 2 0,02
Pecrryonnka
84 Heneukuit aBT. OKpyr 79 0,04 84 Heneukuit aBT. OKpyr 2 0,02
N KapauaeBo-Uepkecckas
85 UyKOTCKHUI aBT. OKPYT 75 0,03 85 Pecny6uka 1 0,01
Taoauna 2
Pacnpenenenue 3HaueHNH nMoKa3arejieid 00CTAHOBKHM € MOKapaMH,
npousomenmumu B Poccniickoit @enepauuu B nepuoxn 2016-2021 rogos
B 3/IaHUAX, COOPYKCHUAX OﬁmeCTBeHHOFO Ha3HA4YCHUA,
HCTOYHMKOM BO3HMKHOBEHHSI KOTOPBIX SIBJISJIOCH 3JIEKTPOO0OPYyA0BaHUE,
no cyobexkram Poccuiickoit ®enepanmnu
Kou-Bo Toas Ilorut6mno Toas
PeiiTunr Cyo0bekT PO I0KAPOB, )y ’ | PedATHHT CyObekT PO JIofei, )y ’
en. ° qeJ. °
1 r. MockBa 1684 8,99 1 r. MockBa 12 14,12
2 MockoBcKas 00J1aCThb 896 4,78 2 MocKkoBcKas 00J1aCThb 10 11,76
3 r. Cankr-IlerepOypr 728 3,89 3 IIpumopckuii kpait 7 8,24
4 Kpacnonapckuii kpaif 599 3,20 4 r. Cankr-IlerepOypr 5 5,88
5 Pecmry6nuka Bamkoprocran 561 3,00 5 Upkyrckas obnacTb 5 5,88
6 Kpachosipckuit xpait 545 2,91 6 Omckas 0bnacthb 5 5,88
7 Hpkyrckas odnaactsb 545 2,91 7 AcTpaxaHckas 00J1acTh 4 4,71
8 IIpumopckuii kpait 520 2,78 8 Hmano-Herermai as. 3 3,53
OKpyr
9 Yensabunckas 001acThb 509 2,72 9 Pecniyonuka Trisa 3 3,53
10 XabapoBckuii kpa 502 2,68 10 Kpacnosipckuii kpait 2 2,35
11 HoBocubupckas obnactb 442 2,36 11 UYensbunckas o61actb 2 2,35
12 Camapckast 001acTh 399 2,13 12 HoBocubupckas o0nacth 2 2,35
13 Pocrosckas o0acTs 367 1,96 13 Pocrosckas o0acTs 2 2,35
14 Pecrryonuka Tatapcran 343 1,83 14 CaparoBckast 001acTb 2 2,35
15 Xantbl-Mancuiiciuii apr. 314 1,68 15 Hwmxeroponckas o0nacth 2 2,35
okpyr - Orpa
Cpennee no cyobexkram
16 CapaToBckas 00J1aCTh 309 1,65 Cubnperoro ®O 1,8




Koa-Bo

IToruomo

PeiiTunr CyobexT PO MOKapoB, )100;[5[, PeiiTunr CyobexT PO J0ei, )100;[5[,
e. ° qeJ. °
17 OmMckast 00J1acTh 294 1,57 Cpennee no cybnextam 1,6
HenTpanbsHoro ®O
18 Hwmxeroponackas o0nacth 292 1,56 16 Pecrybmka 1 1,18
bamkoprocran
19 Kemepocxas obmacts, - 291 1,55 17 Xa6aposckuit kpait 1 1,18
Kysbacc
20 Bonrorpasckas obiactb 283 1,51 18 Camapckast 0051acTb 1 1,18
Cpennee no cyobexkram
Cubnperoro ®O 281,7 19 Bonrorpajckas obnacth 1 1,18
21 AnTaiickuil kpaii 270 1,44 20 AnTaiickuii kpaii 1 1,18
22 [lepmckuit xpait 269 1,44 21 [lepmckuit kpait 1 1,18
Cpennee no cyobexkram 263.0 Cpennee no cyobexkram 1.0
Ypaabckoro @O ’ Ypaabckoro @O ’

23 Boponesxckast o6actb 260 1,39 22 Boponesxckast o6actb 1 1,18
Cpennee no cyobexkram 254.2 Cpennee no cyobexkram 1.0
LenTpanbaoro ®O ’ KO:xHoro ®O ’

24 TroMeHckas 00nacTh 242 1,29 Cpennee H[? (;yﬁBeKTaM 1,0
25 Pecniyonuka Kpbim 241 1,29 23 CBepasioBcKast 00J1aCTh 1 1,18
Cpennee no cyobexkram
TpnBoakcroro GO 230,3 24 AMypckas 001acTh 1 1,18
26 Pecniyonuka Caxa (SIkyTus) 228 1,22 25 TBepckas obnacth 1 1,18
Cpennee no cyobexkram
IOmnoro ®O 222,6 26 Bosoroackas 001acThb 1 1,18
Cpennee no cyobexrtam P@® 218,9 27 Y IbsiHOBCKast 00J1aCTh 1 1,18
27 CBep/utoBCKas 001acTh 216 1,15 28 Benroponckast obnacte 1 1,18
28 PecniyOnuka Jlarectan 211 1,13 29 TamboBcKkas 001acThb 1 1,18
29 CTaBpONoIbCKUHN Kpait 210 1,12 30 Pszanckast 00acThb 1 1,18
30 OpeHoOyprckas 001acTh 207 1,11 31 Pecniyonuka Komu 1 1,18
31 3albaiikaibCKuil Kpai 190 1,01 32 Kocrpomckas obnactb 1 1,18
Cpennee no cyonexram 186,4 33 r. CeBacTor1onb 1 1,18
JlanbHeBoCcTOUHOTO DO
32 ApxaHrenbckas 001acTb 185 0,99 34 Pecrryonuka Murymerus 1 1,18
. Cpennee no cyobexkram
33 Smano-Henenkuii aBT. OKpyr 182 0,97 JabHesocTounoro MO 0,8
34 Tomckast 00651acTh 180 0,96 Cpennee no cybnexram 0,6
Cesepo-3anaanoro ®O
Cpennee no cyobexkram
35 Jlenunrpaackas 00J1acTh 177 0,95 TpnBoakcroro GO 0,6
Cpennee no cyobexkram
36 AMypckas 001acTh 171 0,91 Cesepo-KaBka3sckoro 0,1
L0J0)
Cpennee no cyobexkram N N
Cesepo-3ananoro ®O 165,0 35 Kpacnonmapckuit kpait 0 0
37 AcTpaxaHckas 00J1acTh 159 0,85 36 PecniyOnuka Tatapcran 0 0
38 TBepckas obnacth 154 0,82 37 Xanei-Mancuiickuii ap. 0 0

okpyT - Orpa




10

Kou-Bo Toas Ilorut6mno Toas
PeiiTunr CyObekT PO I0KAPOB, )y ’ | PedTHHT Cyo0bekT PO JIofei, )y ’
ell. ° qeJ. °
39 Pecriy6uika Bypsitus 154 0,82 38 Kemepocxas obmacts, - 0 0
Kysbacc
40 Kuposckas obiactb 153 0,82 39 TromeHckas 00yacTh 0 0
41 Y amyprckas PecryOnuka 152 0,81 40 Pecrry6nuka Kpeim
42 Bomorozckas 06nacts 147 0,79 41 Pecriybmixa Caxa 0 0
(Sxyrus)
43 Bragumupckast obnacts 147 0,79 42 Pecrryonuka [larecran 0 0
44 SpocnaBckas 00acTh 147 0,79 43 CTaBpONoIbCKUHN Kpait 0 0
45 MypmaHckas 00J1acTh 146 0,78 44 OpeHOyprckas 001acTh 0 0
46 Bpsiackas obnacts 139 0,74 45 3abaiikaibCKuil Kpai 0 0
47 VY IbsiHOBCKast 00J1aCTh 138 0,74 46 ApxaHrenbckas 00J1acTh 0 0
48 Ilensenckas obaacTh 135 0,72 47 Tomckast o0aacTh 0 0
49 Benroponckast obnacte 134 0,72 48 Jlenunrpasckas obnactb 0 0
50 YeueHckas PecriyOnmka 127 0,68 49 Kuposckas obiacTb 0 0
51 CaxanuHckas 001acTh 124 0,66 50 Pecniyonuka Bypsitus 0 0
52 TambOoBckas 001acTh 124 0,66 51 Y amyprckas Pecriy6nnka 0 0
53 Pssanckas o0acThb 118 0,63 52 Bnagumupckas 001acTb 0 0
54 Hysamckas Pecriyoimka - 116 0,62 53 MypmaHckas 00J1acTh 0 0
Uysammmus
55 Tynbckas obnactb 115 0,61 54 SIpocnagckast 06acTh
56 Kypranckas obnactb 114 0,61 55 Bpsiackas obnacte 0 0
Cpennee no cyobexkram
Cenepo-Kapkasckoro DO 1094 56 ITen3enckas obnactb 0 0
57 Pecrry6nuka Kapenus 107 0,57 57 YeueHckas PecriyOnmka 0 0
58 Pecrryonuka Xakacust 105 0,56 58 CaxanuHckas 00J1acTh
59 JInmenkas o6acThb 103 0,55 59 Hysawckas Pecy6nika - 0 0
Uysammus
60 Pecrry6nuka Komu 101 0,54 60 Tynbckas obnactb 0 0
61 OpJoBckas 001acTh 98 0,52 61 Kypranckas obnactb 0 0
62 Pecniyonuka Trisa 97 0,52 62 Pecniyonuka Kapemus 0 0
63 CMorneHckast 0051acTh 96 0,51 63 Pecrryonuka Xakacust 0 0
64 KaGapzuro-bankapckas 96 0,51 64 JInmnenkas o6acThb 0 0
Pecrryonnka
65 HBaHoBCKas 001acTh 96 0,51 65 OpJioBckast 001acTh
66 Kocrpomckas obnactb 96 0,51 66 CMmorneHckast 0051acTh 0 0
67 Kypckast 0671acTh 94 0,50 67 KabapauHo-bakapekas 0 0
Pecrryonnka
68 Kanunuarpanackas o6nactb 92 0,49 68 WBaHoBCKast 006nacTh 0 0
69 Pecrryonuka CeBepHast 80 0,43 69 Kypckas obnacts 0 0
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Kou-Bo Toas Ilorut6mno Toas
PeiiTunr CyObekT PO I0KAPOB, )y ’ | PedTHHT Cyo0bekT PO JIofei, )y ’
ell. ° yeJ. °
Ocerus - Ananus
70 Pecrry6mka Mapuii D 76 0,41 70 Kamsurrpanckas 0 0
00J1acTh
71 Kamyxckas 061actsb 75 0,40 71 Pecnybmika Cesepras 0 0
Ocertus - AnaHus
72 Pecrryonuka Mopnosust 74 0,40 72 Pecrry6nuka Mapuit On 0 0
73 r. CeBacTonomns 66 0,35 73 Kamyxckas 061acth 0 0
74 Hogsropojckas obnacts 62 0,33 74 Pecrryonnka Mopnosust 0 0
75 Kamuatckuit xpait 58 0,31 75 Hogsropojckas obnacts 0 0
76 IckoBckast 00acTh 54 0,29 76 Kamyarckuii kpait 0 0
77 Pecrryonuka Anrait 48 0,26 77 INckoBckast obnactb 0 0
78 Pecrry6nuka Anpires 44 0,23 78 Pecrryonuka Anrait 0 0
79 MaranaHckast 001acTh 44 0,23 79 Pecrry6nuka Anpires 0 0
80 Egpeiickas aBT. 001acTh 41 0,22 80 MaranaHckast 001acTh 0 0
81 Pecrryonuka Murymerus 31 0,17 81 Egpeiickas aBT. 001acTh 0 0
82 Pecrry6nuka Kanmbikust 22 0,12 82 Pecrry6nuka Kanmbikust 0 0
&3 UyKOTCKUM aBT. OKpYT 18 0,10 &3 UyKOTCKUM aBT. OKpYT 0 0
84 Heneukuit aBT. OKpyr 16 0,09 84 Heneukuit aBT. OKpyr 0 0
85 KapauaeBo-YUepkecckas 11 0.06 85 KapauaeBo-YUepkecckas 0 0
Pecrry6nnka Pecrry6nnka

C y4eToM MHTEHCHUBHOI'O POCTa SHEPrOBOOPYKEHHOCTU HACEIICHMS, KUIbIX U
OOILIECTBEHHBIX 3JaHUM, TEHACHIUS 1O KOJUYECTBY «DIJIEKTPOTEXHHUUYECKUX)
MI0KapoB, OYEBUAHO, COXPAHUTCS IPU CYIIECTBYIOIIEM IOJIOKEHUH IOKApHOU
NPO(PHUIAKTUKHY JIEKTPOYCTAHOBOK.

B nHacrosimee Bpems ciouiach CUTyalus, KOr[a 3JIEKTpPOOOOpYyIOBaHHE IO

OoJIbIIIel YacTU HUKEM He 0OCITY>KUBAECTCS M HE KOHTPOJMPYETCS C TOUKHU 3PEHUS €ro
MoKapHOW  MPOPMIAKTUKK.  DJIEKTPUKH Ha  O0BEKTaX  3aHUMAIOTCS  €ro
0o0CITy’)KMUBaHHEM WJIM PEMOHTOM, KOTJa YTO-TO BBIXOJMUT M3 CTposi. B 3TOl CBs3M,
OJIHUM W3 OCHOBHBIX BOIIPOCOB SIBISAETCS OpraHU3alusl CHUCTEMATHYECKOM
PO UIAKTUKY MTOXKAPOB OT JIEKTPOOOOPYIOBAHUS KUIJIBIX U OOIIECTBEHHBIX 3/IaHUM
C IPUMEHECHHEM TEXHUYECKUX CPEICTB.

B cootBeTcTBUM co cTaTheld 4 TeXHMYECKOTO periiameHTa TaM0KE€HHOr0 Coro3a
«O  06e3omacHOCTH HU3KOBOJILTHOTO obOopynoBanusi» (TP TC 004/2011),

HHU3KOBOJIBTHOC O60pYI[OBaHI/Ie JOJIZKHO OBITH pa3pa60TaH0 H HU3TOTOBJICHO TaKHM
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o0pa3oM, 4ToObI MPU MPUMEHEHUH €T0 10 HA3HAYEHUIO U BBINOJIHEHUU TpEeOOBaHUMN
K  MOHTaXy, OJKCIUTyaTallud  (MCIOJb30BAaHMUIO),  XPAHEHHIO,  IIEPEBO3KE
(TpaHCIIOPTUPOBAHUIO) M TEXHUYECKOMY OOCIY)XMBaHUIO 53TO 000pylOBaHUE
o0ecreynBago: OTCYTCTBUE HEIONMYCTUMOTO PHCKAa BO3HMKHOBEHHS MOBBIIIEHHBIX
TeMIlepaTyp, IOYyrOBbIX pa3psAlloB WM M3JIyYEHUH, KOTOpble MOTYT IPUBECTH
K TOSIBJICHUIO OMACHOCTEH, OTCYTCTBHE HEIOMYCTUMOIO pUCKA NpU TMEperpyskax,
aBapUITHBIX peXMMaxX M OTKa3aX, BHI3BIBAEMBIX BIUSHUEM BHEUIHUX U BHYTPEHHHX
Bo3AeiicTByromux  ¢akropoB. Takke B  JaHHOM  CTaTbe  OIPEAEIIEHO,
YTO HU3KOBOJIBTHOE OOOpPYAOBAaHUE MAOKHO OBITH pPa3pabOTaHO U HU3rOTOBJIEHO
TaKUM O00pa3oM, YTOOBI OHO HE SIBJISUIOCH MCTOYHUKOM BO3HHUKHOBEHHS IOXapa
B HOPMAJIHBIX U aBApPUUHBIX YCIOBUIX PAOOTHI.

B  OonbmimHCTBE  cioydaeB, IOCIE€  MOHTaxa, 3JIEKTPOOOOPYIOBaHHUE
HE TOJABEpraercs MNpOPUIAKTUYECKUM OCMOTpaM, TEXHHUYECKOMY KOHTPOIIIO,
OOCIY)KMBAaHMI0O M  PEMOHTHO-IIPEAYNPEAUTENbHBIM  MeponpusiTusM. OJHaKo
CO BpPEMEHEM C HHM MPOUCXOJAT OTPUIIATENIbHbIE HW3MEHEHHMs. Y XYy/IIEeHHe
COCTOSIHUSA 3JIEKTPOOOOPYAOBAHMS MPUBOJUT K HEPAMOHAIBHOMY HCIIOJIb30BAHUIO
AIEKTPUUECKOW SHEPTrUM U TMOBBIIMICHUIO YPOBHS MOKAPHOM OMACHOCTH, a, 3HAYMT,
TpeOyeT 3a HUM CUCTEMATU3UPOBAHHOTO HAOIIOECHHUS.

B cootBercTBUN ¢ DenepanbHbiM 3akoHOM OT 21 nexabps 1994 r. Ne 69-03
«O noxapHo Oe3onmacHOCTH», MNpPO(PUIAKTUKA [O0XKAPOB — COBOKYIHOCTH
MPEBEHTUBHBIX MEp, HAMpPABIECHHBIX HA UCKIIOYEHHUE BO3MOKHOCTH BO3HMKHOBEHUS
M0KapOB ¥ OTPAHUYEHHUE UX MOCIIECCTBUMA.

[lon cucremoil MpopUIAKTUKH TOKAPHOM OMACHOCTH AIIEKTPOOOOPYIOBAHUS
KWIBIX M OOIIECTBEHHbIX 3[aHUNA TOHHUMAIOTCS PETYJSIPHbIC, BBINOJIHIEMbIC
o 3aJaHHOU nporpamme HaOMI0AeHUS 3a IKCILUTYaTUPYEMBIM
JIEKTPOOOOPYIOBAaHUEM, TO3BOJISIOLUINE ONPENENATh €ro (PAKTUYECKOE COCTOSIHUE,
MPOUCXONAIIME B HEM TMPOUECChl W NPOTHO3UPOBATH HW3MEHEHUE COCTOSHUSA
MOJI BIUSHUEM Pa3iudHbIX (hakTopoB. Takue HaOMIOAEHUS HEOOXOIUMBI, B MEPBYIO
ouepe.b, s IIEKTPOOOOPYAOBaHUS OOBEKTOB C MACCOBBIM MPEOBIBAHUEM JIIOJIEH.

[To>xapHas 0e30MacHOCTh OOBEKTOB PA3IMUYHOTO HA3HAUEHHUS B 3HAYUTEIHHOU
CTENIEHN ONPENEISAETCSI COCTOSTHUEM HKCILIyaTUPYEMOrO 3JIEKTPOOOOpYI0BaHUS

" 3JICKTPOYCTAHOBOK.
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OCHOBHBIM  HampaBjeHHEM B OO0eCHeYeHUH [MOKapHOH 0e30MacHOCTH
AKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS SIBISETCS MAKCHUMaJIbHO BO3MOYKHOE
CHUKEHHUE BEPOSITHOCTU BO3HHKHOBEHHMS IMOXkapa OT AJIEKTPOYCTAHOBOK B ILIEJIIOM
Y OT OTIEIBHBIX JIEKTPUYECKUX WU3EIHIA.

Tam, T1€ €CThb KOHTAKTHBIE COCIMHEHUS B DJIEKTPOCETAX, MPOLECC OKHUCICHUS
METaJUIMYECKUX TOBEPXHOCTEH  DJIEKTPOKOHTAKTOB W  MOSBICHUS  J€(PEKTOB
HEIpephIBEH. be3 10CTaTOYHOM TEXHUYECKOW OCHAUIEHHOCTH W MOATOTOBIEHHOIO
nepcoHana B OOJBIIMHCTBE CIYy4YaeB HEMCHPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOKHO
OOHApY>XUTh TOJBKO MO XapaKTEPHOMY 3amaxy WiIH OOYIJIEHHOW 3JeKTPOU30JISALINH,
YTO XapaKTEePHO JJIs aBapUUHBIX J1e(PEKTOB YK€ Ha MOKapOONACHON CTaaHH.

Bo3HukHOBeHUE NePEKTOB 3IEKTPUUYECKUX LENed U AIEKTPOOOOpYTOBaAHUSA —
ATO €CTECTBEHHBIN MPOIECC, K KOTOPOMY HEOOXOAMMO OBITb TOTOBBIMU M KOTOPOE
HEO0OXOIUMO MPEeaYIPexXIaTh 3a0J1aroBpeMeHHO.

B Hacrosimiee Bpems MOSBUINCH HOBBIE TEXHUYECKHE CPEACTBA, IMO3BOJISIOIINE
BBIBECTH MPOPUIAKTUKY TOXKApOB  OT  3JIEKTPOOOOPYIOBAHMS B  SKHIIBIX
1 OOIIECTBEHHBIX 3/IaHUSX Ha HOBBIM YPOBEHB.

K o00ciyXuBaHUIO 3IIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBadUu(UUIHUPOBAHHBIE
CHEIUANNCTBI, HMEIOIIME Tpynmy 1o 3iekTpodezonacHoctd He Hiwke I,
MOATBEPKAECHHYIO COOTBETCTBYIOIIUM YAOCTOBEPEHUEM.

OOcnenoBanue 3JIEKTPOYCTAHOBOK  JOJDKHO — MPOU3BOAUTHCS ~ COBMECTHO
C  KBAIM(PUUUPOBAHHBIM  TIEPCOHATIOM  BJIEKTPOTEXHUUYECKOTO  XO35AUCTBA,

OTBETCTBEHHBIM 32 00CTY>KMBAHHE JEKTPOOOOPYAOBAHUS 3aHUS.
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1. ObnacTy npuMeHeHUs

Hacrosimue Metoanyeckre peKOMEHIAIMHM OMPEENIOT OOIINe IOJ0KEHUS
[0 OpraHM3aluyd TPOPUIAKTHKU I0XKAPOB OT DIIEKTPOOOOPYTOBAHHUS B IKHIIBIX
¥ OOIIECTBEHHBIX 3[JaHUSX C TPUMEHEHUEM TEXHUIECKUX CPEJICTB.

Hacrosmue METOUYCCKHUE pPEKOMEHIallun npeIHa3HAYCHBI
JUI  WCTIOJIHUTENIBHBIX OpraHoB cyObekToB Poccuiickoit denepamnuu, opraHos
MECTHOT'O CaMOYIpaBJICHHUs, OpraHU3aluii 10 peaan3aluyl MMOJHOMOYMN B 00JacTu
MOKapHOH 0e30macHOCTH, a TaKXe COOCTBEHHHUKOB (apeHAATOPOB) JKUJIBIX JOMOB
(xBapTHp).

OCHOBHBIMH 3aJlauaM{ HCIIOJIHUTEIBHBIX OpPTraHoB CcyOBekToB Poccuiickoii
deneparyn, OpraHoB MECTHOTO camMOyTIpaBJICHUS, OpraHm3aluii,
mo TpOoPUIAKTHKE TOXKAPOB B JKWIbE, SBISAIOTCS OOyUYeHHE HACEICHHUS MepaM
noXkapHoW ©€30IacHOCTH, OCHOBaM I0XapoOE€30MacHOr0 TOBEJCHHSA, a TaKxKe
UH(QOPMHUPOBAHUE HACEICHUS O MEPaX MOKAPHOM 0€30MacHOCTH.

Hacrosmme wMeTtogwueckue pPEKOMEHJAIMU MOTYT OBITh  IPUMEHEHBI
COOCTBEHHHKAMH JIOMOB (KBapTHp) W apeHIaTOpamMH MOMEIICHUN IS MPOBEICHUS
CaMOCTOSITETFHOW TEPBUYHON OIEHKH COCTOSHHUS TIOXKapHOH 0e30MacHOCTH
HKCIUTYaTUPYEMOT0 3JIEKTPOOOOPYJOBAHUSI.

B nactosmmx MeTtoanueckux peKOMEHIANNIX MO TEXHUUECKUMHU CPeACTBAMH
npOoUIAKTUKN TIOKAPOB MOHUMAIOTCS ammapaThl 3allUThl JIEKTPUYECKUX IIeTICH,
TETUTOBU3MOHHAS TUAarHOCTUKA, TEPMOUHIUKATOPHI U TEPMOCHCTEMEI.

Hactosmme MeTonudeckue pEKOMEHAAWA HE SBJISIOTCS PYKOBOJCTBOM
0 TPOCKTHPOBAHUIO JJIEKTPOYCTAHOBOK 3[JaHUH M MOHTaxy ammaparoB
AIIEKTPUIECKON 3aLTUTHI U IPYTUX TEXHHUECKUX CPEJICTB.

[IpoekTHpoBaHWEe M MOHTAXX DJIEKTPOYCTAHOBOK 3[aHUU JTOJIKEH MPOBOIUTHCS
B COOTBETCTBHUH C JCHCTBYIOIIMMH HOPMATUBHBIMU JOKYMEHTaMHU.

Hacrosmme MeTromuyeckue pEKOMEHAAIMH HE SIBISIOTCS HOPMATHBHBIM

JOKYMCHTOM.
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2. OCHOBHBIE YJIEKTPOTEXHHUYECCKHE MPUYUHBI NT0KAPOB
OT 3JIEKTPOOOOPYAOBAHMS

[lo>xapHass 0e30MacHOCTh OOBEKTOB PA3IMYHOTO HA3HAUEHHUSA, B TOM 4YHUCIE
KUJIBIX M OOIIECTBEHHBIX 3JaHUM B 3HAYUTEIHHOW CTEMEHH OIpeeseTcs
COCTOSIHUEM SKCIUTYaTUPYEMOTI'0 JIEKTPOOOOPYI0BAHUS U FIEKTPOYCTAHOBOK.

3HAaHME TEXHUYECKHUX NPUYUH IMOKAPOB OT 3IJIEKTPOYCTAHOBOK IO3BOJIAET
OpraHu3oBaTh 3QPEKTUBHYIO CUCTEMY MOKAPHO-TTPOPUIAKTHICCKUX MEPOTTPHUSTHH.

K nmpuunHam noxapoB 3JE€KTPOTEXHUUECKOTO XapaKTepa OTHOCSITCA:

- KOPOTKO€ 3aMbIKaHHUE;

- Ieperpy3Ka 3JeKTPUUYECKUX LETEH;

- 00JIBIIIOE TIEPEXOTHOE COMPOTUBIICHHUE;

- UICKPEHHUE;

- DJIEKTpUYECKas 1yTa;

- IEpEHANPSHKEHUE DJICKTPUUECKON CETH.

Kpome Toro, HeoOX0AUMO YUYUTHIBATh, UYTO MEPEHANPSKEHUE AICKTPUUECKOM
ceTH, OOJIBIIIOE TMEePEXOJHOE COMPOTUBIECHHUE M TEPEerpy3Ka LEMH MOXKET MPUBECTU
K KOPOTKOMY 3aMBIKaHWIO, BO3HUKHOBEHMIO JJIEKTPUUECKON Iyru, U Ha0OOpOT,
KOPOTKOE 3aMbIKAHME MOXET TMPUBECTH K TMEPETPy3KEe HIEKTPUYECKON CETH,
K UCKPEHHUI0, 00pa30BAHUIO SJIEKTPUUYECKON IYTH, K MEPEXOY IEKTPUUECKOTO TOKA
Ha METaJUTMYECKUE 3a3€MJICHHbIE KOHCTPYKIUH U T.A. [3].

To ectb, ogHU aBapuiiHbIE PEXHMBI, MOTYT IMEPEXOAUTH B Apyrue Oojee

OITaCHBIC OTHOCUTCIIbBHO BO3MOKHOCTH BO3HUKHOBCHUSA I1OKAPOB.

Kopomkoe 3amvikanue

Cpenn mnOpUYMH TOXKAPOB  AJIEKTPOTEXHUYECKOIO  XapakTepa KOpPOTKOE
3aMbIKaHHUE SBIISIETCS CAMBbIM PAacHpOCTPAaHEHHBIM, XOTS HEPEAKO OHO MOKET OBITh
U CJIEICTBHEM KaKOW-I1OO0 Apyrod aBapuiHON CUTYyallud B 3JIEKTPUUYECKOM 1IeTH.

KopoTkoe 3aMblkaHue B DJJIEKTPUYECKHX LENAX MOKET BO3HUKHYTH
B pe3yibTaTe 3aMbIKaHUs MEXAY (a30BbIM U HYJIEBBIM MPOBOAHUKAMH, 3aMbIKAHUS
($ha30BOTO MIPOBOIHUKA HaA «3eMI0» [3].

NHbIMH  cllOBaMHM, KOPOTKOE 3aMbIKAHUE BO3HUKAET IIPU COEAUHEHUU
ANEKTPUUYECKUX IPOBOJIOB C HAPYLIEHHOM HM30JISIUUEN, CONPUKOCHOBEHUH ITPOBOJIOB

C MCTAUIMYCCKUMHU 3a3CMJICHHBIMHU KOHCTPYKIHUAMU SI[aHI/Iﬁ Hn COOPYKCHUU,
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MONAJaHWA Ha OTrOJIEHHbIE NIPOBOJA MOCTOPOHHUX METAIMYECKUX IPEIMETOB,
npoboe OOyriaeHHOW WM HapyHMIeHHOW M30JIAIMM MPOBOAOB M JAPYTHX
ANEKTPOYCTAHOBOYHBIX U3JIECIINN.

IIpy KOpOTKOM 3aMBIKAHWM MTIHOBEHHO MHOTOKPAaTHO YBEJIMYMBAETCA CHUJA
TOKa B LEMHU, IPOUCXOIUT 3HAYNUTEIBHOE BBIICJICHUE TEIUIA, 3HAYUTEIBHO BO3PACTAET
TEMIIEpATypa TOKONPOBOJAIIUX JKWJI, YTO MPUBOJIUT K PACIUIABICHUIO H3OJSALIHUU
AIEKTPUUECKUX TMPOBOJOB M Kabened M €€ MOCIEqyIOIIEeMYy BOCIIJIAMEHEHHUIO.
KopoTkoe 3amblkaHue, Kak IMPaBHIIO, COMPOBOXKAAETCS XJIONKOM, PACIUIaBIECHUEM
MeTajla MPOBOJHUKOB M BHIOPOCOM pACKAJIEHHBIX YACTUIl W3 30HBI KOPOTKOTO
3aMBIKaHHUS C TIOCJIEYIOIIMM BOCIUIAMEHEHUEM OKPYKAIOIIUX MPEIMETOB.

Haubonee pacnpocTpaHeHHbIE HPUYMUHBI, MO KOTOPBIM MOXET MPOU30UTH
KOPOTKO€ 3aMbIKaHME B KBapTUpE, JOME, OOIIECTBEHHBIX 3JaHUSAX — OTO
MOBpeXkAcHUE wu3osuuu. lloBpexxneHue H30JAIUMM  Yalle BCEro MPOUCXOAUT
B MECTax, I'Jie MpoBoja mneperudarorcs. Takke K MOBPEKICHUIO M3OJISLMH MOKET
MPUBECTU TMEPEKPYYMBAHUE IMPOBOAOB, CrHOAHHME MPOBOJOB IOJ OCTPHIM YTJIOM,
MOBPEKJIECHNUE M30JSLUU TMPOBOAOB NPH TPOBEIECHUU PEMOHTHBIX pador [4].
M3omuut0 MOTYyT HOBPEAUTH TPBI3YHbl WM JOMAIIHWE JKWBOTHbIE. Fiie oaHa
IIpUYMHA KOPOTKHX 3aMBIKAHMI — TIEpEerpeB W, KaK CIEICTBHE, pa3pyLICHHE
M30JISALIHH.

Hcrouynnkamy 3aXuraHus 0pU KOPOTKMX 3aMBIKAHUAX MOTYT SBISTHCA
packajeHHble (TOpslIMEe) YacTUIbl W Kaljld MeTajla MpU pacIuIaBICHUH
B aBapUlHBIX pEXMMax KW TNPoBOAOB (Kalened) WM NOpU pa3pyLICHUU

AIEKTPONPUOOPOB.

Ilepezpys3ka 3n1ekmpuyeckux cemei

CoBpeMeHHBIE KBAPTUPbl M JIOMa HACBHIIIEHBl MHOMXECTBOM 3JIEKTPUUECKHUX
npuOopoB. YacToil NPUUYMHONW BO3HUKHOBEHHS TI0KApOB SIBJISETCA TEeperpys3ka
BJIEKTPOCETEMN.

ITeperpy3koii Ha3bIBAETCA TAKOE SIBIICHUE, ITPU KOTOPOM B JIEKTPUUYECKOM CETH
BO3HUKAIOT TOKOBBIE HArPY3KH, MPEBBIIIAIONINE JITUTEIBHO JOMYCTUMBIE.

Haubonee wacToil mnpUYMHON, BBI3BIBAIOIIEH TMEPErpPy3Ky AICKTPUUECKUX
I[ETIeH B JKUJIBIX U OOIIECTBEHHBIX 3aHUSX, SBISETCS BKIIOUCHHUE B DJICKTPUUYECKYIO

CCTh HC MPCAYCMOTPCHHBIX PaCYCTOM MOIITHBIX HOTpe6I/ITeJ'IeI\/JI SJICKTPOIHCPTUN UJIN
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BKIIIOYEHHE B OJHY PO3ETKY HECKOJIbKO OBITOBBIX MPUOOPOB OONBIION MOIIHOCTU
OJTHOBPEMEHHO.

B pesynbrare neperpy3kud IpoOBOJAa HArpeBaroTCs, BBIAENSETCA OOJIBIIOE
KOJIMYECTBO TEIlJIa, MOTYT IJIABUTHCS KHUJIbl IPOBOJIOB — 3TO MOKET CTaTh MPUYUMHON

KOPOTKOI'O 3aMbIKaHUs, BOBHUKAIOT UCKPBI U KaK CIICACTBUC I10XKAP [5]

bonvuioe nepexoonoe conpomuenenue (nioxou KOHmMaKm)

Bosbiioe mepexogHOe CONPOTUBICHHUE — OTO CONPOTHUBIECHUE Yy4acTKa
ANIEKTPUYECKOM IIeMM B MECT€ COCIUHCHUS OTACJIBHBIX JJIEMEHTOB (MecTa
COEIMHEHUsI TPOBOAOB, MOJCOCAMHEHHUS MX K DJIEKTPOINPUEMHHUKAM, KOHTAKTHBIM
AJIEMEHTaM U T.I1.) B KOTOPBIX, IIPU HEMPABUILHOM WX HCIOJHEHUU, COMPOTHUBIICHHUE
BBIIIIE 110 CPABHEHUIO C CONMPOTUBICHUEM DJIEKTPUUECKOM LIEMHU O ITUX YYACTKOB U
nocie Hux [3].

HaubGonee yacto Gosnblre mepexoaHble COMPOTURICHUSI BOSHUKAIOT B MECTax
COCJIMHEHUs TMPOBOJOB MEXIYy CO0OM, KOorja BMECTO MalWKH, CBapKH, OMPECCOBKU
WU 32KUMOB TMOJT OOJITHI TPUMEHSAIOTCS CKPYTKH IPOBOJOB (OCOOEHHO OIacHa
CKpYTKa MPOBOJIOB C ATIOMUHUEBBIMUA M MEJTHBIMU JKUJIAMH ), B MECTaX MOIKITFOYCHUS
MPOBOJIOB K  ammapataM ©Oe3 CHeHHAJbHBIX 3aKUMOB M  HaKOHECYHHUKOB,
B BBIKJIIOUATENISAX, IITEINCENbHBIX pa3beMax (pO3eTKaX, BHJIKAX) Ha KOHTAKTHBIX
AJIEMEHTaX MPU CHUKCHUU TMPUJIAraeMbIX JJI1 BKIIOUEHUS YCUIINHM, HEJIOBKIIOUCHUS,
MOATOpPaHUs W T.M., B MECTaX KOHTAKTOB, BBIMOJHEHHBIX C MOMOIIBIO PEe3bOOBBIX
COCIMHEHUN B JIEKTPOOOOPYTOBAHUH, B KOTOPOM B Tpoliecce padOThl MPOU3OIILIO
ocJiabJieHne KOHTaKTa.

HemnocpencTBeHHBIM HMCTOYHUKOM 3a)KUTaHUS B 3TOM CJydae MOTYT OBITh:
AJIEMEHTHI JJICKTPOYCTAHOBOK, HArpeThI€ JO BBICOKOM TEMIEpPATyphl TEIJIOM,
BBIJICJICHHBIM  DJICKTPUYECKMM TOKOM B MeCTe€ OOJIBIIOTO  IMEPEeXOHOTrO
CONPOTUBIICHUS;  DJEKTPUYECKHME  MCKPbl WJIM  YacTHIbl  PaCIUIABJICHHOTO
M HaKaJE€HHOr0 MeETajjla, BO3HUKAIOIIME B MECTE «IUIOXOr0» 3JIEKTPUYECKOTO
KOHTAaKTa.

Kpome Toro, 6ombliioe mepexolHOE COMPOTUBICHHE MOXKET OBITh MPUYMHOMN

BO3HUKHOBCHUS KOPOTKOI'O 3aMbIKaHUA.

Hckpenue (0yzoeoii npoooii)
Uckpenue (myroBoili mpoOoil) B 3JEKTPOYCTaHOBKaX — 93TO BecbMa

PacCIpoCTPaHCHHOC ABJICHUC U IIPOUCXOIUT KaK IIPpHU HOpMaHBHOfI pa60Te OTACIBHBIX
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NOoTpeOUTENe BJIEKTPUYECKOM OSHEpruu, 4alle BCEro NpUOOpPOB HMEIOUINX
KOJUIEKTOPHBIM 3JIEKTPOJABUTATENb MPU HEIJIOTHOM MPUJIETaHUM K HUM LIETOK, TaK
U B aBapUilHOM peXuMe paboThl 3IEKTPONPUOOPOB, B MECTaX HEKAYECTBEHHOI'O
NPUCOCIMHEHUS  MPOBOAOB K  MOTPEOUTENAM  DJIEKTPUYECKOW  SHEPIuH,
IpU CONPUKOCHOBEHUHU OT/AENBHBIX YYacTKOB IPOBOJOB MEXIy CO00M win
C 3a3€MJICHHBIMH KOHCTPYKIUSAMHM U T.1. [3].

[Ipy UWCKpeHUHM TPOUCXOAUT OOpa3oBaHUE HUCTOYHHUKOB  3aXKUTAHMS,
o0JafaronIuX Hepruer U TeMIepaTypou JOCTATOYHBIX JIJIsi BOCILUIAMEHEHUSI MHOTHX
rOPIOYHX BEIIECTB U MATEPUAIIOB.

HckpoBoil pa3psii MOKET 00pa30BBIBATHCS MPHU HM3JIOME >KUIIbI Kalens u3-3a
YCTAJIOCTH MeETajlla, pa3pbiBa MPOBOJAHHUKA MPU YPE3MEPHOM pACTSIKEHUU Kabes,
MO0 MpU TOBPEKIECHUHU KUJIbI TOCTOPOHHUM MpeaMeToM. B moBpexaénnoil xue
BO3HHUKAET Mallblii 3a30p, MpoOuBaeMblii pPabO4YMM HAMpPSKEHUEM, IOITOMY TOK
[0 TaKOMY KaOemto MpPOJOJIKAET MPOTEKaTh, U OCTAETCsA OJIM30K K HOMHHAJIBHOMY
3HaueHH0. B 3a30ope BO3HUKAET JOyroBOM  paspsij, COINPOBOXKIAIOUIUNCS
MHTECHCUBHBIM BBIJICJICHUEM TEIUIa, YTO NPUBOAUT K JAIbHEHIIEMY pa3pyLICHUIO

n30JIA0Un KaOeJs U ero BO3T'OpPAaHUIO.

Inekmpuueckasn oyza

DnekTpuyeckas ayra o0pasyercs B pe3yjibTaTe YCTOMYMBOTO 3JIEKTPUUECKOIO
paspsia MEXIy IBYMsI METALIMYECKUMU AJIEMEHTAMH JJIEKTPUUYECKON YCTaHOBKH,
MMEIOIIUMU pa3HbIe MOTCHIMANBL. B 3JIeKTpUYeCcKON Tyre MPOUCXOIUT WHTCHCUBHAS
MOHM3alMsl Ta30BOr0 MPOMEXKYTKa, IUIaBIeHHE M ropeHue Mmeramia. Kpome Toro,
MPOUCXOJIUT WHTEHCUBHOE pa3OpbI3TMBaHUE PACIUIABICHHBIX YacTHIl MeTajia,
MMEIOIIUX OOJIBIIION 3arac TEeIUIOBOM HHEPruu, KOTOphIE Tomajas Ha TOpIOYHe
Marepualibl, MOTYT 3aK€Yb HUX. OJIEKTpUYECKash ayra HMEET OYEHb BBICOKYIO
temneparypy (1500-4000 °C) u MOXET BOCIJIAMEHHUTh MPAKTHYECKH JIHOOOH
TOPIOYUM MaTepHua, CONMPUKACAICh C HUM HEMOCPEICTBEHHO, a TAKXKe MOCPEICTBOM
JYYUCTOU TETUIOTHI.

VYcroituuBasi  aiekTpuyeckas — Jyra  HMHOIJIa  MOXET  BO3HUKAaTh B
anekTponpoBoax. [Ipu anekTprudeckon Ayre Mo IemnsM MpoTEKaroT TOKU KOPOTKOTO
3ambikanus. [ToaTomy mpu oOpa3oBaHUU JICKTPUUYECKON TYTH B aBapUITHOM PEKUME
B DJICKTPUYECKOMN 1IN BO3HUKAIOT BTOPUYHBIC (MIOOOYHBIC) SIBICHUS, XapaKTEPHBIC

oJIA KOPOTKOI'o 3aMbIKaHMHA. B CclIydasaX, HC TPCAYCMOTPCHHBIX HOPMAJIbHBIM
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PEKUMOM ISKCILTyaTallu 3JICKTPOYCTAHOBOK, BO3HUKHOBCHHC BHCKTpH‘{CCKOﬁ Ayru

Yaiie BCEro NpOUCXOAUT NPHU KOPOTKOM 3aMbIKaHuU [3].

Ilepenanpasicenue 6 31eKmpuyeckoil yenu

[lepenanpsokeHre MOXKET BO3HHMKATh: MPU KOPOTKHUX 3aMBIKAHUSAX; TIPH
MOMAJJAHUU «BBICOKOTO» HAIpPsKEHUS HAa HU3KOBOJBTHBIC CETH; TPHU TPO30BHIX
paspsiax; dJAEKTPOMarHUTHOW UHIYKITUHU U JIP.

[ToxapHasi OMacHOCTh TEPEHAINpPSIKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBHM, MOXET TMPOSABIATECS B  CICAYIOIMIEM: TIOBBIIICHUH BEPOSTHOCTH
BO3HUKHOBEHHUSI KOPOTKOT'O 3aMbIKaHHS; YBEJIWYEHWU TOKOBOM HArpy3ku Ha
OTJICJIbHBIX yYacTKaxX »JJIEKTPUUECKOM IIEMA U BO3MOXHOCTH BO3HUKHOBEHUS
Meperpy3Ku; MOBBINICHUN TEIIOBBIJCICHUS B AJICKTPOHATPEeBATEIbHBIX YCTPONUCTBAX;
MOBBIIIICHUY BEPOSATHOCTH BO3ZHUKHOBEHHS aBapUMHBIX PEKUMOB B DJICKTpOTprOOpax
[3].

Henpasunvnaa 3Ixcnayamayus, KOHCMPYKMIUGHbIE HEOOCMAMKU U
HEeUCHPABHOCHIU IJIEKMPOU30eTUIL

[locxapHass 0€30MAaCHOCTb  BJEKTPUUYECKUX MNPUOOPOB  HAmpaBieHa Ha
obOecrieueHue MPaKTUIECKON HEBO3MOXKHOCTH 3aropaHusi, Kak caMoro U3JIeNus, TaK U
OKpyXalolei ero cpeapl, 4YTO JOJDKHO OO0ECneyuBaThCs  KOHCTPYKUUEH
AIEKTPONpUOOpa, BHIOOPOM  KOMIUIEKTYIOIIMX M3JEIMH U MaTepHalioB ¢
TEMIEPATYPHBIMU XapaKTEPUCTUKAMHU, COOTBETCTBYIOIIUMHU TEIUIOBOMY PEXUMY
pabotel. IIpu 3TOM  XapakTepUCTHKAMHU  TOXXapOOE30MacHOCTH  SIBISCTCS
COOTBETCTBHE TeMIIEpaTypbl Ha OCHOBHBIX JJIEMEHTaX OJJIEKTPUUECKOTO Mpudopa
JOTTYCTUMBIM 3HaUYCHMSIM, KaK B pabodeM, Tak U B aBAPUHHOM PEXUME €ro padoThI.

Bo3HuKHOBEHHE TMOXAapOB OT OJIEKTPUYECKUX NPUOOPOB MONKET OBIThH
OoOyCJIOBJI€HO:  KOHCTPYKTHMBHBIMHU  HEJOCTaTKaMU,  HapyIICHUEM  IPaBUII
AKCIUTyaTallul; HEKA4YeCTBEHHBIM JSHEProcHaOkKeHHeM (PE3KMMH KOJICOAHUSIMHU
HaIpsDKeHUsT B DJICKTPUUYECKON CETH, YTO MOXET MPHUBECTH K BO3HUKHOBEHUIO
aBapUUHBIX PEIKUMOB).

OCHOBHBIMH TPUYMHAMUA BO3HUKHOBEHHUS TOXKApOB OT AJICKTPUUECKUX
W3JICJIUM SIBJISIOTCS: KOPOTKOE 3aMbIKaHHE B MPUOOpaxX U IIHYpax MUTaHUs, OOJIBIIOE
MEePEXOIHOE CONMPOTUBIIEHUE, IEPETPY3Ka, UCKPEHHE, HapyIlIEeHHE TEIJIOBOT0 pPeKuMa
paboThl  3eKkTponpuOopa  (YXYIOIIEHHBIA  TEIJOOTBOA),  HEMOCPEICTBEHHOE
COTMPUKOCHOBEHHE HArpeThIX IMOBEPXHOCTEH AJIEKTPONPHUOOPOB C TOPIOYUMHU

MarepuajaMH; BO3JEHUCTBHE TEIUIOBOTO  W3JIydeHus mnpubopa (Hampumep,
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ayeKTpooOorpeBarTelii) Ha TOpIOYME MaTepualibl; BBUIET paCKaJEHHBIX YAaCTHII,

00pa3oBaBIIMXCS B pe3yJibTaTe aBapuiHOTO pexxuma [3].

3. Opranusanusi npoQUIAKTHUKH MOKAPOB

3.1. O0mme moJI0KEHUA

C 1 wmapra 2023 r. BCTynWwiO B  CWIYy  IIOCTaHOBJIECHHUE
[IpaButensctBa Poccuiickoit ®enepaunu ot 24 oktsaops 2022 1. Ne 1885
«O  BHeceHMM  u3MeHeHMH B IIpaBuna  IPOTHBONOKAPHOIO  pEXUMA
B Pocculickoii @enepaunumny.

IIynkT 2 yka3aHHBIX W3MEHEHHMI BBOAUT B IIpaBwiia mpPOTHBOMOKAPHOIO
pexxuma B Poccuiickoit @enepanun (nanee — [1I1P) HoBblit myHKT 2.1 cinegyromiero
conepxkanusi «PykoBoJIuTENb OpraHU3alMi OOECIEYUBAET HKCILTyaTalMIO 3JaHHM,
COOPY>KEHUH B COOTBETCTBUU C TpeOoBaHusiMu DenepanbHOro 3akoHa « TexHu4ecKui
perjaMeHT o TpeOOBaHUAX TMOXKapHOW Oe3zomacHOCTW» H  (WJIM) TPOEKTHOM
TOKYMEHTALIHM.

C 7 anuBaps 2023 r. BctynwiM B cwity llpaBuna TeXHMYECKON SKCILTyaTalllH
AIIEKTPOYCTAHOBOK TMOTpeOUTENe siekTpudeckod osHeprun (mamee — I1ITD),
yTBEpKAEHHbIE Tpukazom MunsHepro Poccum Ne 811 ot 12.08.2022
«O0 yrtBepxkaeHuu llpaBuil TEXHHUUECKOM OKCILTyaTallMd d3JIEKTPOYCTAaHOBOK
NOTpeOUTENEH PIEKTPUUECKON SHEPTUI.

B coorBerctBum ¢ nyHktoM 3 IITOD TexHuueckas 3KCIUTyaTalUs
ANEKTPOYCTAHOBOK BKJIFOYAET, B TOM 4YHUCIE, HX PEMOHT M TEXHHUYECKOE
o0cITy>)KuBaHHe.

B cootBercTtBuM ¢ myHkrtoM 7 IITD, mpu 3KCIulyaTalu 3J€KTPOYCTAHOBOK
NOTpeOuTENb TaKXKe JOKEH O00ECHeunuTh: COJIEp)KaHUE JJIEKTPOYCTAaHOBOK B
HCIIPAaBHOM COCTOSIHUU U UX 0€30MacHYI0 SKCIUTyaTalllio; MPOBEACHHE TEXHUYECKOTO
OOCITY’>KMBaHMSI U PEMOHTA JJIEKTPOYCTAHOBOK B LENSAX MOJAJEPKAHUS HCIPABHOIO
COCTOSIHMA W 0€30MacHOM  SKCIUlyaTallud  3JEKTPOYCTAaHOBOK;,  HaJIM4YHeE,
UCIIOIb30BAHUE W  TMOAAEPKAHUE B  AKTYaIbHOM COCTOSISHUM TEXHUYECKOMU

JTIOKyMEHTAIINK, HEOOXOAUMOM JJIsI SKCILTyaTalliy JIEKTPOYCTaHOBOK.
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B cootBercTBUM ¢ myHkToM 8 IITD 1 HENMOCPEACTBEHHOTO BBIIOJIHEHHUS
00s3aHHOCTEH MO0 OpraHu3aluy HKCIUTyaTallud 3JIEKTPOYCTAHOBOK PYKOBOAMUTEINb
norpebutenss (32 HMCKJIOYEHUEM  MHJMBHUIAYAIbHBIX  MpeANpUHUMATENEH
U (U3UYECKUX JIUI]) OPraHU3aIMOHHO-PACTIOPSAIUTENbHBIM TOKYMEHTOM Ha3HauyaeT
U3 4YHUClia AAMUHUCTPATUBHO-TEXHUYECKOTO IEpCOoHalla MOTpeOuTeNs  JUIIO,
Ha KOTOpPOE€ BO3JIOKEHBI OO0S3aHHOCTU IO OpraHMU3alMd IMPOBEJCHHS BCEX BHJIOB
paboT B OBIEKTPOYCTaHOBKaxX MOTpeOuTens (Jajgee — OTBETCTBEHHBIM 3a
AJIEKTPOXO35AUCTBO), M €ro 3amecTurens. B cioyuae ecnu  moTpeOuTENb,
OCYLIECTBIISIIOIIANA SKCIUTYyaTallUI0 3JIEKTPOYCTAHOBKH, SIBISETCS WHIWBUAYAIbHBIM
MIpEAIPUHUMATEIIEM,
00S3aHHOCTh MO OpPraHU3AIMHU JKCIUTyaTallid dJEKTPOYCTAHOBOK, OpraHU3aluu
MPOBEJICHUS BCEX BUJOB PabOT B AJEKTPOYCTAHOBKAX BO3JIAraeTCsl HEMOCPEICTBEHHO
Ha TaKOr0 MHAWBUIYaJIbHOTO MPEAIPUHUMATENS.

VYuursiast TpeboBanus nyHkra 8 I1T3, opranuzanuio npopuiIakTUKH MOKaPOB
OT DJKCIUTyaTUPYEeMOTro AJIEKTPOOOOPYIOBAHMS PEKOMEHAYETCS BO3JIOXKHUTH Ha
OTBETCTBEHHOTO 3a AJIEKTPOXO35AKUCTBO WIM HA UHIUBUAYAIBHOTO MPEAIIPUHUMATEIS,
HEIMOCPEJICTBEHHO SKCIUTYaTUPYIOIIETO AJIEKTPOYCTAHOBKHU, a A1 (GU3HUECKUX JIUIL —
HEIMOCPEICTBEHHO Ha (PU3HUECKOE JTUII0, IKCIUTYaTUPYIOIIEE IIEKTPOYCTAHOBKH.

B cootBercTBrM ¢ myHKTOM 9 IITD Ha OTBETCTBEHHOIO 3a 3JIEKTPOXO3AUCTBO
JOJIKHBI OBITh BO3JIOXKEHBI MOJTHOMOYMS [0 OpraHU3alMKU Pa3paOOTKU U BEACHUIO
NOKYMEHTAllMM 10 BOIPOCAM OpraHu3aliy dSKCIUTyaTaluu dJIEKTPOYCTaHOBOK
U ee nepecMoTpy (aKTyaiu3aluu); OOECHEUYEHHIO BBIIOJIHEHHUS PEMOHTa U
TEXHUYECKOT0 O0CTY>KUBAaHUS 3JIEKTPOYCTAHOBOK.

B cootBerctBun ¢ nynkrom 14 IITD, nmoTpedutens MOJKEH OPraHU30BaTh U
OCYLIECTBIIATh KOHTPOJIb COCTOSIHUSL €r0 3JIEKTPOYCTAHOBOK, OCHOBAaHHBIA, B TOM
quclie, Ha pe3yJbTaTaX OCMOTPOB. BhIsSIBIEHHBIE 1O pe3ysibTaTaM KOHTPOIsS Je(eKThI
000pyAOBaHUs, YCTPOMCTB 3JEKTPOYCTAHOBOK JOKHBI (DUKCUPOBATHCS B KypHAJe
nedeKToB ¢ ONpeleseHHEM OTBETCTBEHHBIX 3a YCTpaHEHUE JIMI[ M CpPOKOB
yCTpaHeHus 1e(PeKToB.

B cootBerctBun ¢ myHkroM 23 IITD mnorpeOutens O0KEH OOeCHEYUTh

IMPOBCACHUC TCXHUYICCKOI'O O6CHY)KI/IB3HI/IH N PCMOHTOB O60pYI[OBaHI/I$[ )51 yCTPOfICTB
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ANEKTPOYCTAaHOBOK.  OObEeM  TEXHHYECKOro  OOCIyXMBaHUS U  ILJIAHOBO-
MPEAYNPEIUTENbHBIX ~ PEMOHTOB  DJIEKTPOYCTAHOBOK  JIOJDKEH  ONPEIETATHCS
HEOOXOIMMOCTBIO TMOJAJIepKaHUS UCTIPABHOCTU U obOecreueHus 6e30macHoil paboThl
ANEKTPOYCTAHOBOK.

B coorBerctBun ¢ mnyHkrom 27 IITD y mnorpebutenss B OTHOIICHUH
AKCILTYaTUPYEMBIX MM JJIEKTPOYCTAHOBOK JIOJKHA OBITh B HAJUYHMM CIEAYIOLIas
TEXHUYECKAs JOKYMEHTALMS:

CXEMBI IEKTPUUECKUX COEUHEHUI U TEXHOJIOTMYECKUX CUCTEM, B TOM YHCIIE
HOpMaJlbHbl€ (BpPEMEHHbIE HOPMAaJbHbIE) CXEMbI DSJEKTPUUYECKUX COCIUHEHUN
ANEKTPOYCTAHOBOK MOTPEOUTEIIS;

KYpHalbl ydeTa dJIEKTpPOOOOpYJOBaHUS C TEpPEUYUCICHHEM OCHOBHOIO
ANEKTPOOOOPYIOBAaHUS M C YKAa3aHMEM €ro TEXHUYECKUX JIaHHBIX, a TaKKe
IIPUCBOEHHBIX EMY UHBEHTapPHBIX HOMEPOB.

B cootBerctBum ¢ myHkrom 30 IITD, Bce M3MEHEHHs B AJIEKTPOYCTAHOBKAX,
BBIITOJIHEHHBIE B MPOLECCE IKCIUTYaTalluH, JOJDKHBI OTPAXKAThCSl HA AIEKTPUUECKUX
(TEXHOJIOTMYECKUX, MCIOJHUTEIBHBIX) CXeMax U 4YepTekax 3a [MOAMNHCHIO
OTBETCTBEHHOTO 3@ DJJIEKTPOXO3SIMCTBO € YKa3aHUEM €ro JOJDKHOCTH W JaThl
BHECEHUSI U3MEHEHMUS.

Ha ocHoBanum myHkta 31 IITO  cooTBETCTBHE  AIEKTPUUYECKUX
(TEXHOJIOTMYECKUX) cXeM (depTexeil) (akTHYECKUM HSKCILTyaTallMOHHBIM JIOJIKHO
MIPOBEPATHCS OTBETCTBEHHBIM 3a 3JIEKTPOXO3AMCTBO HE pe’Ke OJHOIO pa3a B 3 rojaa
C OTMETKOM Ha HUX O Jare NPOBEPKH, YIOCTOBEPEHHOW €ro MOJIMUCHIO.
[Ipy HECOOTBETCTBUU JIJIEKTPUUECKUX (TEXHOJIOTHYECKHUX) CXeM (UepTexeil)
(aKTHYECKUM 3KCILTyaTallHOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3AMCTBO JIOJKEH
ObITH 00€ecTIeueH NepecMoTp (aKTyaIn3alus) yKa3aHHbIX cXeM (depTexeit).

ITynkr 8 usmenenuii B IIIIP BBOguT B Hero HOBBIM MYyHKT 17.1 ciemyromniero
conepxkanusi: «PykoBoAWTENb OpraHM3allud OOECNEYMBAET BEICHHE M BHECEHHE
uHoOpMalMM B JKypHAJ OKCIUIyaTalldd CHUCTEM THPOTHUBONOXKAPHOW 3allUTHI.
JlonyckaeTcs BEIEHHUE KypHala AKCIUIYyaTallud CUCTEM IMPOTHUBOIIOXKAPHOM 3aLIUTHI

B DJIEKTPOHHOM BH/JIE.
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dopma BeACHHS JKypHaja dKCIUTyaTallil CUCTEM MPOTHUBOIMOKAPHOM 3alUThI
OIpEeeNAeTCs] PyKOBOAUTENIEM 00BEKTA 3aLUThHI».

C nuenbto obecrnieueHuss Oe3zaBapuiHOM pabOTHl  BIEKTPOOOOPYIOBAHUS
OTBETCTBEHHOMY 3a JJIEKTPOXO3SHUCTBO HAa OOBEKTE 3alIUTHl PEKOMEHIYETCS BECTH
KypHaJI, B KOTOPOM yKa3bIBaIOTC:

nepevyeHb KOHTPOIUPYEMOTO 3IEKTPOOOOPYL0BAHMUS;

JaTa IPOBEPKU COCTOSHUS MOKAPHON 0€30MaCHOCTH IEKTPOOOOPYI0BaAHUS;

pe3yabTaThl MPOBEPKH COCTOSIHHUS €r0 TOXKapHOH 0€30MacHOCTH, W3MEHEHUS
COCTOSIHUSL TIOXKapHOM 0€30MacHOCTH 3JIEKTPOOOOPYAOBAaHUS 10 CPaBHEHHIO C
pe3yabTaTaMy MPEABIAYIICH TPOBEPKH;

NPEINPUHATEIE MEpPhl TI0 TOBBIIMICHUIO YPOBHS IOXXapHOW 0e30MmacHOCTH
(mpodunakTUIECKHE MEPONPUATHS, TEXHUIECKOE 00CTy)KUBAaHUE, PEMOHT, 3aMEHA).

dopma BEJICHUSI KypHama npOoUITAKTUISCKIX OCMOTpOB
AIIEKTPOOOOPYOBAHUS OIPENENIETCS PYKOBOAMTENEM OOBEKTa 3aluThl. BeneHue
KypHalla  TpO(UIAKTUYECKHX  OCMOTPOB  JJIEKTPOOOOPYAOBAaHUS  MOXKET
OCYIIECTBISATHCS B AJIEKTPOHHOM BUJIE.

OTBETCTBEHHOMY PEKOMEHIYeTCS COCTaBUTh TpaduKk NPOPUIAKTHUSCKUX
OCMOTPOB 3JIEKTPOOOOPYJOBAHUS.

[leproamuHOCTD MIPOBEICHHUS PO (QUITAKTHIECKIX o0cie0BaHMi
PEKOMEHIyeTCS YCTaHOBUTh B 3aBHUCHMOCTH OT COCTOSHUSI OOBEKTa M CTEICHH
OTBETCTBEHHOCTH, HO He peske 1 pasa B roj.

PexomeHayeTcsi mpoOBOIUTH BHEIIAHOBOE MPOQHIAKTHYECKOE O0CIe0BaHUE
OTACNBHBIX DJIEMEHTOB 3JIEKTPOOOOPYHOBAaHUS IOCIE KAXKAOIO HMX PEMOHTA WU
3aMEHBbI.

Pe3ynpTaThl BHEIUIAHOBOTO 00OCJEIOBAHUS 3aHOCATCS B XKypHaJl C yKa3aHUEM
NPUYUHBI 00CTIeTOBaHUSI.

Pexomenayercss mepex MpOBENEHHEM OYEPETHOTO WM  BHEIJIAHOBOTO
o0cClieZIOBaHUSI O3HAKOMHUTBCA C JAaHHBIMH TPEAbIIYLIETo O0CieAoBaHUs. ITO
MO3BOJIUT MPOCIEIUTH IUHAMUKY TOKApHON 0€30MacHOCTH AIIEKTPOOOOPYIOBAHUS U

CBOCBPCMCHHO IIPCAOTBPATUTD I1OKAPOOIIACHYIO CUTYAIH1O.
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B coorBerctBuu ¢ mnynkrom 37 IITD mnortpebutenem AOMKHBI OBITH
COCTAaBJIEHBl U YTBEPKIACHBI PYKOBOAUTEIIEM WA WUHBIM YIOJHOMOYEHHBIM JIMLIOM
norpeduTenss - IOpUAMYECKOro Juna (moTpedureneM - HUHIWBHAYaIbHBIM
NpeArnpuHUMaTeIeM Wi (U3MYECKUM JIMIIOM) Tpadukd OcMOTpoB U 00X0JI0B
o0opy10BaHuMS, 3JIaHUM
U COOPY>KEHHUH AJNEKTPOYCTAHOBOK MOTPEOUTENS.

HenocpenctBeHHO  MpOQUIAKTUYECKUH  OCMOTP  3JIEKTPOOOOpYIOBaHUS
MPOBOJUT KBAIM(DHUIIMPOBAHHBIA CHEUATUCT OOCTY)KHUBAIOUIEH oOpraHu3alnuu
COBMECTHO C OTBETCTBEHHBIM 32 3JIEKTPOXO3SMCTBO Ha OOBEKTE.

Bce onepanuu ¢ 31nexkTpoobopyaoBaHreM (MOHTaX annapaToB 3JIEKTPUUECKOM
3allUThl, TEPMOMHJUKATOPOB, TEPMOCHUCTEM, MNPOPUIAKTUUECKOE OOCIYyKUBAHUE,
PEMOHT, 3aMe€Ha) JOJDKHBI MPOBOAUTH KBAIM(PUIUPOBAHHBIE  CIELUATUCTBI

00CITyKMBalOIIEeH OpraHNu3auy.

3.2. lIpopunakTuyecKue MeponpusiTHA

K mpodunaktuyeckuM MEpONPHUATHSIM 10 TPEAYNPEKICHUIO TOXAPOB
OT DJIEKTPOOOOPYTOBAHHMS KUIIBIX M OOIIECTBEHHBIX 3[aHHI CIEAYeT OTHECTH:

- IEPUOJNYECKHI KOHTPOJIb COCTOSIHUS W PpabOTOCIIOCOOHOCTH amnmaparoB
3aIUTHI DIEKTPUIECKON CETH;

- IPUMEHEHNE TEPMOUHANKATOPOB U MEPUOANUECKUNA KOHTPOJIb UX COCTOSTHUS,

- IPUMEHEHHUE TEPMOCHUCTEM;

- IEPUOINIECKOE MIPOBECHHE TETUIOBU3HMOHHOU JAMArHOCTUKH
HKCIUTYaTUPYEMOT0 3JIEKTPOOOOPYIOBAHUS;

- KOHTPOJb COCTOSTHUS UCIIOJIb3YEMBIX JIEKTPONPHOOPOB, SIEKTPOIPOBOAKH U
AIIEKTPOYCTAHOBOYHBIX M3EIIHA.

Ilpumenenue mepmounoukamopos

[lepen  mepBUYHON  yCTAaHOBKOH  TEPMOWHAMKATOPOB HA  DIIEMEHTHI
ANEKTPOOOOPYI0BaAHNUS HE00X0AUMO COOCTBEHHHKY AIIEKTPOYCTAaHOBKHU
WIA  OKCIUIyaTHpYIOIeH  opraHu3anuu  pa3paboTath  NPOEKT  MOHTaxka

TCPMOUHIUKATOPOB C YKA3aHUCM TOYCK UX MOHTAXa U THUIIOB.
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[IpoexT MOHTa»ka TEPMOUHANKATOPOB PEKOMEHIYETCS BKIIOYUTH B IEPEUYCHBb
OCHOBHOM TEXHUYECKON JOKYMEHTAIIUH 3aIIHIIAEMON 3JIEKTPOYCTAaHOBKHU.

[IpoekT MOHTaxa TEPMOMHIUKATOPOB CTAHOBUTCS YacCTblO MPOEKTHOM
nokymeHtauuu. B coorBerctBun ¢ myHkrtoM 2.1 I1IIP, BBEAEHHBIM OCTaHOBIEHUEM
[IpaButensctBa Poccuiickoit ®denepanuu ot 24 oktsa6ps 2022 roma Ne 1885,
AKCILTYaTalMIO 3JaHUN B COOTBETCTBUM C TPEOOBAHUAMHM MPOEKTHOM TOKYMEHTalUU
o0ecneunBaeT pyKOBOAUTEIb OPraHU3aLIUH.

[Ipu nocnenyromeM NOPOBEICHUH PEMOHTHBIX paboOT ¢ 3aMeHOi
TEPMOMHIUKATOPOB HEOOXOJIUMO OCYIIECTBISATh B COOTBETCTBUU C TPeOOBAHUAMH,
pa3pabOTaHHOTO MPOEKTa MOHTAXA.

YCTaHOBKY ~ TEpPMOMHIMKATOPOB  JOJKEH  MPOU3BOAMTH  IEpPCOHAJ,
JOMYIICHHBIH K paboTe B JEHCTBYIOIIMUX 3JEKTPOYCTAaHOBKAX, HWMEIOIIUN
HE0OXOIMMbIE 3HAHUS U HABBIKM MOHTa)Ka TEPMOMHIUKATOPOB.

MoHTaxX TEPMOMHAUKATOPOB, CJIEAYET MPOU3BOAUTH HA OTKIHOUYEHHOM
ANEKTPOOOOPYIOBaHUU (HANIPUMEDP, BBIBEACHHOM B PEMOHT, NMPHU MEPUOIUYECKOM
WIN BHEIUIAHOBOM TEXHUYECKOM OOCIYXMBAaHMM U T.1I.) ¢ coOmtogeHueM llpasuin
10 OXpaHe TpyJa MpH 3KCIUTYyaTalluH 3IEKTPOYCTAaHOBOK.

TepMoMHANKATOPBI, TPEUMYILIECTBEHHO, CIEAYET pa3MellaTh Ha KOHTAaKTHBIX
COCMHEHUAX W  KOHTAaKTax  pPAaCOpEAEIUTENbHBIX  YCTPOMCTB;  JAOIYCTUMO
pa3MelleHHe Ha KOpIlycaX HEKOTOPOIro 3JIEKTpPOOOOPYIOBaHMs, a TaKXKe HHBIX
AJIEMEHTAX AIEKTPOYCTAHOBOK.

TepMouHaUKaTOpPHl HEOOXOAMMO pa3MelllaTh TaK, YTOObl OHM OBUIM XOPOLIO
BUJHBI TIpU BU3YaJbHOM KOHTpPOJE COCTOSHMS TIOKapHOM  ©Oe30macHOCTH
ANEKTPOOOOPYIOBaHUS, B YACTHOCTH, TEPMOUHJMKATOPHBIE HAKIEHKU cleayer
pa3Melniath TakuM 00pa3oM, YTOObl TEPMOMHJMKATOPHBIE METKHU TeMIEpaTypHOU
mKajabl ObUIM  XOpPOIIO BHJHBI TpPH TMPOBEJECHUU BHU3YaJIbHOIO  OCMOTpA
AIIEKTPOOOOPYIOBAHMUSL.

[Ipu pa3MmenieHUd TEPMOUHIUKATOPOB  cieayeT u30eraTb  KOHTAaKTa
X TOBEPXHOCTU C AJIEMEHTaMH, KOTOpPbIE CIIOCOOHBI BBI3BATH UX MOBPEXICHUE

B PC3YyJIbTATC MCXAHUYICCKOTO BOBI[CﬁCTBI/IH.
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[lepen MOHTaXOM TEPMOUHIUKATOPHBIX HAKJIEEK, HEOOXOIUMO TPOU3ZBECTH UX
BHEIIHUN OCMOTp Ha MpPEIMET OTCYTCTBUS NOBpExkIeHUM. TepMOMHIUMKATOpHBIE
METKH TeMIIepaTypHOU HIKajdbl HAKJIEHKU HE JOJHKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIiepaTyp (He TOIHKHO ObITh U3MEHEHUS 1IBETa METOK).

Hanecenue TepMOMHAMKATOPOB HEOOXOAUMO NPOU3BOJIUTH B COOTBETCTBHUU
C MHCTPYKIIHUEH 0 IKCILTyaTallui TEPMOMHINKATOPA.

B nponecce MOHTaka HE TOMYCKAETCS:

- MEXaHUYECKOE MOBPEKICHNE TEPMOUHIUKATOPHON HAKIECHKH;

- HAHECEHHE TEPMOUHJIUKATOPOB HA JJIEMEHTHl  3JIEKTPOOOOpYAOBaHMS,
HAXOJSITUECS MO/ HATIPSKEHUEM;

- pa3MellleHre  TePMOMHAMKATOPOB B HEMOCPEICTBEHHOW  OIM30CTH
OT HarpeBaTesIbHbIX MPUOOPOB.

B kxypHane yka3blBaeTCs MECTO HAHECEHUs TEPMOMHAMKATOpPA, Mpeaen
cpalbaTbIBaHUs, UCXOAHOE COCTOsIHUE (IIBET, rPayUpoOBKa M T.I.), AaTa HAHECEHUS,
CPOK MCTIOIb30BaHUS UK ATy 3aMEHBI.

CocTosiHME TEPMOMHIUKATOPOB CIENYET MPOBEPATH IYTEM BHU3YaJIbHOIO
OCMOTpa AEKTPOOOOPYI0BaHUS C COOJIIO/IEHUEM TpeOOBaHUM MPaBUJI OXPaHbI TPyJa
(B mepuo/1 BHINIOJHEHHUS TUIAHOBBIX, BHETNIAHOBBIX OCMOTPOB, B MEPHO/I BHITIOIHEHUS
PEMOHTHBIX padoT).

IlepnoguyHOCTH 0CMOTpa AIEKTPOOOOPYI0BAHNUS, 3aIIMILEHHOT O
TEPMOMHJIUKATOPAMHU,  YCTaHABIMBAETCA  OPraHU3alMOHHO-PACHIOPSAIUTEIHLHBIM
JOKYMEHTOM  COOCTBEHHHMKAa  JJIGKTPOYCTAHOBKM  WJM  JIKCIUTyaTHpPYIOLIEH
OpTraHU3aIUEH.

[Ipu mpoBeAeHUN BU3YaJIbHOIO OCMOTpa 0cO00€ BHUMAaHUE CIEAYET YICIATh
OTCYTCTBUIO MEXaHHWYECKUX MOBPEKACHUIN TEPMOMHAMKATOPOB, MX OTKJICUBAHUIO
WM OTCIauBaHUI0, CpabaThIBAHUIO TEPMOUHIUKATOPHBIX METOK.

OcHoBaHueM Mg BbIBOJA OOOpPYAOBAHHUS B PEMOHT SIBIISIETCSA IPEBBIINICHHUE
TeMIIepaTyphl JIEMEHTOB AJIEKTPOOOOPYTOBAHUS.

[IpodunakTryeckue MeponpusiTUs NpeACcTaBiIeHbl B TaOIHIIE 3.
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Tabnuna 3
IIpodpuiaakTuyeckne MeponpusaTus
Texnuueckue Pexomenayemasi .
IIpopunakruyeckoe MmeponpusiTue JelicTBus Ipy 00HAPYKEHNH HEUCIPABHOCTH
CpeacTBa NepHOANYHOCTh
ABTOMaTHYECKHE BusyanbHblil 0CMOTP. 1 pa3 B 3 mecsiia | [Ipu oOHapykeHUM HEUCTPABHOCTHU MPOUZBECTH
BBIKJIIOYATENN He nomxHO ObITh nedopmanuu Kopryca, HU3MEHEHHS 3aMeHy arapara
BeTa W OIUIABJICHUS W30JSLUUA IIPOBOJOB, CIEI0OB
neperpesa (U3MEHEHHMsI IBETa) KOHTAKTOB.
IIpoBepka  CcOOTBETCTBUS  IIapamMeTpOB  ammapara,
YKa3aHHOM B MAapKUpPOBKE IapaMeTpaM JIEKTPUYECKON
CETH T10 HANPSKEHUIO U TOKY.
ITpoBepka paboToCrIoCOOHOCTH.
VYerpoiictBa  3amuThl | BuzyanbHbI 0CMOTD. 1 pa3 B 3 mecaua | [Ipu oOHapyXeHUM HEUCIPABHOCTH NPOU3BECTH
mddepeHnnanbHOTO He nomxHo ObITH nedopmanmu Kopiyca, M3MEHEHUs 3aMEHy YCTpOHCTBa
TOKa BeTa W OIUIABJICHUS W30JSLUUA IIPOBOJOB, CIEIOB
neperpesa (U3MEHEHMsI IBETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBUS  IIapamMeTpOB  ammapara,

YKa3aHHOM B MAapKUpPOBKE Iapamerpam 3JIEKTPUYECKOU
CEeTH M0 HaNpsHKEHHUIO, TOKY, MM HepeHInalIbHOMY TOKY.
[IpoBepka paboOTOCTIOCOOHOCTH C TIOMOIIBIO KHOIKH
«Tect». Ilpn Haxatum Ha KHONKY «TecT» yCTpOMCTBO
JIOJKHO CpaboTaTh.

VYcerpolicTBa 3aUThI OT
JyTOBOTO po0ost
(uckpeHus)

BusyaibHblil 0CMOTD.
He nomxHO ObITh nedopmanuu Kopryca, H3MEHEHHS

I[BETa WU OIUIABICHUSA M30JSLUM IPOBOJOB, CIEI0B
neperpesa (U3MEHEHMsI IBETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBUSI ~ IapaMeTpOB  ammapara,

YKa3aHHOM B MAapKUpPOBKE Iapamerpam 3JIEKTPUYECKOU
CETH 110 HANPSKECHUIO, TOKY.

[IpoBepka pabGOTOCTIOCOOHOCTH C TIOMOIIBIO KHOIKH
«Tect» wmM NpU TOMOIIM TECTOBOIO YCTPOWCTBA,
BXOJIIET0 B KOMIUIEKT MocTaBkW. [lpu Haxkatum Ha
kHONIKY «TecTt» yCTpOHCTBO JOJKHO  CcpaboTarh.

1 pa3 B 3 Mmecsua

[Ipu oOHapyXeHHH HEUCIIPaBHOCTU IPOU3BECTH
3aMEHY YCTPOMCTBA
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Texnnueckue
cpeacTsa

IIpopunakruyeckoe MmeponpusiTue

Pexomenayemast
NePHOIMYHOCTH

JelicTBus Ipu 00HAPYKEHNH HEUCIPABHOCTH

IIpn BKIIOYEHHMH TECTOBOIO YCTPOMCTBA B PO3ETKY
3aIUIIAeMOH T[T YCTPOMCTBO JOIKHO CpadOTaTh.

VYcerpolicTBa 3alUThL OT

BusyasbHblii 0CMOTD.

1 pa3 B 3 mecsua

[Ipu oOHapyXeHHH HEUCIIPaBHOCTU IMPOU3BECTH

IIepEHANPSKEHUS He nomxHO ObITh nedopmanuu Kopryca, HU3MEHEHHS 3aMEHy YCTpOHCTBa
BeTa W OIUIABJICHUS W30JSLUUA IIPOBOJOB, CIEIOB
neperpesa (U3MEHEHMsI IBETa) KOHTAKTOB.
IIpoBepka  COOTBETCTBUS  IIapamMeTpOB  ammapara,
YKa3aHHOM B MAapKUpPOBKE Iapamerpam 3JIEKTPUYECKOU
CETH 110 HANPSKECHUIO, TOKY.
TepMonHAUKATOPBI BusyaibHslii 0CMOTD. 1 pa3 B 3 mecaua | [Ipu oOHapyKEeHUM MEXaHUYECKUX ITOBPEKICHUI
OTcyTCcTBHE MEXaHUYECKUX TOBPEKICHUI. WJIY UCTEYEHUS CPOKa IKCILTyaTalluu IPOU3BECTH
IIpoBepka CpPOKOB JKCILIyaTallUM TEPMOUHIMKATOPOB B 3aMEeHy TEPMOUHANKATOPA.
COOTBETCTBUU C JIOKYMEHTALUEH U3TOTOBUTEIIS. B ciryyae U3MEHEHUs 1BETa
OTtcyTcTBUE N3MEHEHUS 1]BETa TEPMOUHIUKATOPOB. TEPMOUHIUKATOPAIIPOU3BECTH  JIEUCTBHUS IO
pazneny 4.3  HACTOAIMIMX  METOJUYECKUX
PEKOMEH JIallHil.
Tepmocucremsl BusyaibHblil 0CMOTD. 1 pa3 B 3 mecaua | [Ipu oOHapyKEHUM MEXaHUYECKUX ITOBPEKICHUI
OTcyTcTBHE MEXaHUYECKUX TOBPEKICHUIN TaTUUKOB. WJIM UCTEUYEHUS CPOKa IKCILTyaTalluu IIPOU3BECTH
IIpoBepka  CpOKOB  DKCIUIyaTalUM  JAaT4UKOB B 3aMEHY JaTYMKOB.
COOTBETCTBUU C JJOKYMEHTALIUEH U3TOTOBUTEIIS.
OtcyrcTBHE U3MEHEHUs 1BeTa OIUIABJICHU,
nedopmanuu.
TermoBu3noHHAs [Ipoussectn TETMJIOBU3UOHHYIO muarHoctuky | He pexe 1 pazas | Ilo pe3yJibTaTam TETJIOBU3MOHHOTO
JUArHOCTHKA IKCILTyaTUPYEMOTO AIIEKTPOOOOPYAOBAHHUS B roj 00cIIeI0BaHMs COCTABISETCS IPOTOKOI.
COOTBETCTBUM C [6] wuiam [pyrod aTTECTOBAHHOM IIpoTOKONI HOMKEH COIEpKaTh CIEAYIOLIYIO
METOJUKOM TEIUIOBU3NOHHOW IMarHOCTHUKHU. UH(POPMAIIHIO:
- HAMMEHOBAaHWE M aJpec  OpraHu3aluu-
HCIIOJTHUTEIIS,

- HOMCpD JIMICH3U N n AKKpCAuTallnun Ha
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Texnnueckue
cpeacTsa

IIpopunakruyeckoe MmeponpusiTue

Pexomennyemas
NEepPUOAUYHOCTD

JelicTBus Ipu 00HAPYKEHNH HEUCIPABHOCTH

MPOBEJICHUE JAHHOTO BUIA pabOT C yKazaHUEM
JaThl  BBIJIAYM, PETHCTPAIIHIOHHOTO  HOMEPA,
HAaUMEHOBAHUS OpraHa BBIJABIIETO JUICH3UIO U
MIPOBOJIMBIIIETO AKKPEIUTAIINIO, CPOKA JICHCTBUS,
- HOMEp OT4YeTa, HOMEp OJK3eMIUIApa H Jary
(cpokmu) npoBeaeHUs: pabOTHI;

- HAUMECHOBaHHE 00CJIECIOBAaHHOTO 00BEKTa U €r0

aapec;

- CIIUCOK WCTIOJIHUTEIIECH c yKa3aHueM
KBy (puKanmm;

- TIEpEYEHB CpEICTB M3MEpPEHUI

UCIOJIb30BAHHBIX ~ IpU  0OCIEeNOoBaHUHU, C
yKa3aHHEM JaThl TOBEPKH;

- 1enb obOcnenoBaHusl (OMpenesieHne TMOXKapHOu
OTIACHOCTH) M OOBEKTHI 00ciieoBaHus (yKa3aTh
Kakoe 3IIEKTPooOOpyI0BaHNE 3IAHHS
MIO0/IBEPrajioCh 00CIEA0BAHMNIO);

- XapaKTepUCTUKH  OOBEKTOB  00CIeIOBaHUS

(cocrostHue 3JIEKTPOOOOpYIOBaHMS,
HanpsDKeHHUE, TOK Harpy3Kd | T.1.);

- pe3yabTaThl o0crenoBaHus (crenenb
neQeKTHOCTH (mo>xapHoit OTIACHOCTH),

TEPMOTIPaMMBbI n COOTBCTCTBYIOIIUC UM
dboTOM300paXKeHUs,, CHUCOK  JePEeKTOB IO
CTENEHHU UX M0XKapHOM ONaCHOCTH).

CopnepxaHue MPOTOKOTIA MOMKET JIOTIONHATHCS B
3aBUCHUMOCTH OT 00CIIeTyeMOro 0OBbeKTa.
PazBuBmmecs  gedexktel W geexkTHl  Ha
HavaJILHOU CTaguu pa3BUTUA PCEKOMCHIOBAHO
YCTpaHATL B XOA€ IINIAHOBOI'O0 OTKIIIOYCHUA
ANEKTPOOOOPYIOBAHMUSL.

B cnyuae oOHapyXeHHSI 30HBI C AHOMAaJIbHBIM
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Texnnueckue Pexomennyemas N
IIpopunakruyeckoe MmeponpusiTue JelicTBus Ipu 00HAPYKEHNH HEUCIPABHOCTH
cpeacTBa NepHOAUYHOCTh
MI0’KapOONAaCHBIM  MOBBIIIEHUEM TEMIIEpaTyphbl
Mpou3BeCTH  JAeMcTBUA 1o  pazgeny 4.3
HACTOSIIIIUX METOANYECKUX PEKOMEHIALIU.
DKcIyaTupyeMble BusyanbHbiii 0CMOTp AIIEKTPONIPUOOPOB n | Ilepen kaxapiM | [Ipy oOHapy)KeHHH HEUCHPABHOCTU BBIBECTH
AJIEKTPOIPUOOPEI U | DJIEKTPOYCTAHOBOYHBIX 1631 () 12071 (3meKTpUUECcKUX BKJIIOUEHUEM puOOp M3 AKCILTyaTalUH.
AJIEKTPOYCTAHOBOYHBIE | PO3ETOK). anektponpubopa | IIpousBect peMOHT WM 3aMEHY HEHCIPaBHOIO
n3/1enus He nomxHO ObITh nedopmanuu Kopryca, HU3MEHEHHS 1 BO BpeMs 3JIEKTPOOOOPYI0OBAHUS.
I[BETa U OIUIABJICHUS HW30JSIUMM IMPOBOJOB M IIHYPOB |  OSKCIUIyaTaluu

NUTaHUS, CIEA0B IeperpeBa (M3MEHEHUs  I[BETA)
KOHTAKTOB.

He nomxHO OBITP MOBPEXAECHUS M30JSLUUH MUTAIOLIUX
IIPOBOJIOB U IIHYPOB MUTAHUSL.

Po3zerkn m0JKHBI OBITH HAAEKHO 3aKpPEIUIEHBI, HE
JOJDKHBI ~ MMETh  OIUIABJIEHMM M MEXaHHYECKUX
MTOBPEXKACHUI.

IIpoBepka COOTBETCTBHS MAapaMeTPOB NIEKTPOIPUOODA,
YKa3aHHOM B MAapKUpPOBKE Iapamerpam 3JIEKTPUYECKOU
CETH 110 HAIIPSKEHUIO U TOKY.

Hcnonp3oBaTe  UIEKTpONpHOOpP IO HA3HAYEHUIO B
COOTBETCTBUU C MHCTPYKIHMEH 110 IKCILTyaTalVH.
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Konmpons cocmoanusa cucmemuvl 3a3emaeHus

B mpouecce skciuryatanuu 3JE€KTPOYCTAHOBOK BO3MOXKHO BO3HUKHOBEHHE
HEUCIIPABHOCTEW M aBAPUMHBIX CUTYAMU, IPUBOAAIIMX K TOKOBBIM yTeukaMm. B aToun
CBSI3M, B KaXJOM JOME JOJDKHBI BBINOJHATHCA 3alIUTHBIC MEPOIPUITUSA, OJHUM U3
KOTOPBIX SIBJISIETCS KOHTYp 3a3emieHus. OH oOecrneuMBaeT 3alluTy JOJEH OT
MOPaXKEHUS JIEKTPOTOKOM, a MPUOOPHI M 000PYIOBaHUE OT MEPENaa0B HAMPSIKCHHUS.
KonTyp 3a3emiieHus, MOXKET YyCTaHABIMBATHCS OTIAEIBHO WJIM COBMECTHO C
YCTPOMCTBAMU 3AIMUTHOIO OTKIIOYeHHs. KOHTyp 3a3emieHHUs] MOHTHUPYETCA B
cootBeTcTBHH C ITYD.

B cootBerctBum ¢ I[1YD s neneil opranu3anvi KOHTYpa 3a3€MJIEHUS MOXKHO
BOCIIOJIb30BATbCSI €CTECTBEHHBIMU 3a3€MJIUTENSIMU, HAIPUMEP, PACIIOJIO0KEHHBIMU
PAIOM METAJUIMYECKUMU M KEI€300€TOHHBIMU KOHCTPYKIUAMH. Bomblnas 4acts ux
MOBEPXHOCTH JIOJDKHA KOHTAKTHUPOBaThb C TpyHTOM. B cBowo ouepenp, I[IYD
yCTaHABIIMBAET, YTO M3JCIHUS U3 KEJIe300€TOHA, HAXOJAIIUECS TOJ HaIpPsSIKEHUEM,
TpyOOIIPOBOABI VISl TPAHCHOPTUPOBKH TOPIOUMX BEIIECTB, TPYOBbl KaHAIU3AIUU U
OTOIUUICHUSI HE MOTYT IIPUMEHSATHCS B KOHTYPE 3a3€MIICHUS.

3amnpeniaeTcss yCTaHABJIMBATh 3a3€MJICHME B KAMEHUCTBIX WJIM CKaJIbHBIX
IPYHTax, IOCKOJIbKY OHHU SIBJISIOTCS MPOBOJHUKAMU TOKa M OOJAJal0T HU3KUM
COIPOTHUBIICHUEM.

HckyccTBeHHBIC 3a3eMIIUTENH MPEACTABISIOT COO0M CUCTEMY METALNTUYECKUX
KOHCTPYKIIMH, pa3MEILIEHHBIX B 3eMJI€, HA ONPEICIICHHBIX PACCTOSHUAX MEXKY COOOM
Y He3HAYUTEILHOM yIAJICHUH OT 00BhEKTa 3aIUTHI.

JIg M3roTOBIIEHUST MCKYCCTBEHHBIX 3a3€MIIMTENICH MPUMEHSAIOTCS: KPYIJIbIE
NPYTKUA, TPYyObl pa3HOTO CEYEHHWS U Yrojdku. B HOpPMaTHUBHBIX JOKYMEHTax
ONPENENISICTC MUHUMAJIBHO JONYCTUMOE CEYECHHUE 3a3EMIIMTEJICH, KOTOPOE JOJIKHO
YUHUTHIBATHCA TpPH BbIOOpe MaTepuanoB. Tak, JIs TpyTa, OLMHKOBAHHOTO ATOT
rapameTp CoCTaBisIeET 6 MM2, JUTSL IpyTa U3 00BIYHOTO YepHOro meTtayuia — 10 MM2, a
1. TPSIMOYTOJIBHOTO TMpokata — 48 mm°. CTeHKH TpyO WM TOJKH CTaJbHBIX
MIPOKATOB BHIOMPAIOTCS ¢ MUHMUMAIBHOM TOJIIIUHON 4 MM.

3a0uThIC JICKTPObI COSAUHSIIOTCS MEXIYy CO00M TOHKON CTaabHOW IMOJIOCOM,

TOJIH.IPIHOﬁ HE MeHee 4 MM.
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3ampenaeTcsi HCMOJIb30BaTh B KaueCTBE 3a3€MIISIONIUX IIPOBOJHHUKOB M
3a3eMiIMTeNIeld MPOPMIbHYIO apMaTypy. DTO CBA3aHO C KAJICHBIM HAPY>KHBIM CIIOEM,
MMEIOIIIUMCS BO BCEX M3JENUAX OJTOro Tuma. B pesynbrarte, Hapymiaercs
pacnpeniefieHue TOKa 10 CEYEeHMIO, a MPOLECC OKHUCIEHHUS MPOUCXOJUT HAMHOIO
owIcTpEe.

CoenuHenue Jnerajeil M3 TMpoKaTa YEPHOTO MeTajlla OCYILECTBISETCS
¢ moMonibio cBapku. CranbHas Mojoca IPUBAPUBAETCS K KOHLAM 3a0UTHIX B 3€MJIIO
anektpogoB. He  gomyckaercss — Mcmoib30BaHME — OOJTOBBIX  COEIMHEHHH,
T.K. OHM OBICTPO OKHUCIAIOTCA. B pe3ynbrare, KOHTAKT TEPSETCs, W 3a3eMIISIOIINI
KOHTYp HauuHaeT paboraTh HedddekTuBHO. [lo OKOHYaHNM BCEX CBAPOYHBIX paboOT
MecTa CBapku 00pabaThIBaIOTCS CHEIUAIbHBIMU AHTUKOPPO3UHUHBIMU COCTaBaMH.
Jlist 9TUX 1enel Heab3s MCIOJIb30BaTh KPACKY, MOCKOJIBKY OHA HapyllaeT CBS3b
MeTajlia ¢ 3eMJIeH U cucTeMa 3a3eMJIeHUs He OyIeT paboTarh.

Henb3st mpou3BoaAUTh OKpPAcKy 3a3eMIIMTENIEH WM HAaHOCUTh HAa HUX JPYyTUE
MOKPBITHUS, CIIOCOOCTBYIOIINE CHIDKCHHIO TPOBOAUMOCTH. OHAKO MO JCHCTBUEM
KOPPO3UHU TOJIIMHA CTaJbHBIX JIeTalled MOCTENeHHO cHUkaercsa. [loaTomy ceuenue
ANIeKTpoAa  MmoAOupaeTcss ¢  ONpeAesieHHbIM  3amacoM. Takum — oOpaszowm,
o0ecreynBaeTcs JOCTATOYHO MPOIOJKUTENIbHAS SKCIUTyaTal[usl KOHTYpa 3a3€MJICHUS.

Ecaim  koHTyp 3a3emyieHUsT JOMa COCAMHSETCS C  KOHCTPYKIUSMH,
PacCIIONIO)KEHHBIMHM B YCJIOBUSAX arpeCCUBHOM Cpeibl, OHU JOJKHBI OBITh 3alUIIECHbI
CHIEIUAJIBHBIM MTOKPBITHEM.

Cy1iecTByt0oT HAOOPBI 3a3eMIIUTENEH 3aBOICKOTO U3TOTOBJIEHUS, COCTOSIIUE U3
HETBbHOTSHYTHIX MITHIPEH, TOKPBHITHIX MEJIbIO.

Bce 3azemisioiue NpoOBOAHUKH MOAKITIOYAIOTCS K €JMHON LIMHE 3a3eMIJICHMUS,
UCIIOb3yeMoM it KomMMmyTanuu. Cama IIMHA SBISETCS OJHUM U3 DJIEMEHTOB
pacnpeeTuTENbHOTO IUTA U 3aKPEIIeTCS HETIOCPEACTBEHHO Ha €r0 CTEHKE.

J171s1 TIOJTHOM rapaHTUM PEKOMEHIYETCSl BBI3bIBATh CIIEIIUAIMCTOB, OHU JIOJKHBI
COCTaBUTh aKT MpoBepku. OTBETCTBEHHOCTD 32 BBITIOJTHEHHBIE PaOOThI HECET TOJIBKO
WCIIOJTHUTENb.

BBITOBEIMU 2JIEKTPOM3MEPUTEIIBHBIMU TIpHOOpamMu 3aMepuTh 3P(HEKTUBHOCTh
3a3eMJICHHSI HEBO3MOXKHO, HAJl0 MMETh COBPEMEHHBIE AJICKTPOHHBIE YCTPOWCTRBA,

TCXHUYCCKHUC BO3MOKHOCTH KOTOPBIX JAOT BO3MOKHOCTL 3aMCPATH TAKUC JTaAHHBIC.
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J1J1sl 4aCTHBIX JOMOB CONPOTUBIIEHHUE TOKA HE MOXKET MpeBbIIATh 4 OM.

[IpaBuna TEeXHUYECKON OKCIUIyaTallMd »AIIEKTPOYCTAHOBOK IOTpeOuTeneH,
yTBepxkAeHHbIE [Ipukazom Munsnepro Poccun ot 13.01.2003 Ne 6 ycraHaBiauBaroT
cienyronie TpeOoBaHus K 3a3eMIISIOIIUM YCTPOUCTBAM U X MPOPUIAKTUKE:

- 3a3eMJIAIOIIME YCTPOMCTBA JIOJKHBI COOTBETCTBOBATh TPeOOBaHUAM
rOCy/IapCTBEHHBIX  CTAaHJApTOB,  TMPaBWJI  YCTPOHCTBA  BJIEKTPOYCTAHOBOK,
CTPOUTENBHBIX HOPM UM MpaBUJ U JPYrUX HOPMATHBHO-TEXHUYECKUX JOKYMEHTOB,
oOecreynBaTh ycIOBHs 0€30MACHOCTHU JIOJEH, IKCIUTyaTallUOHHbIE PEXUMBI paOOThI
U 3aIIUTY 3JIEKTPOYCTAHOBOK;

- TNPHUCOEIMHEHHE 3a3eMIISIIONIMX  MPOBOJHUKOB K  3a3eMJIUTENI0 U
3a3eMJISIOLIUM KOHCTPYKLMSIM JIOJKHO OBITh BBIMIOJIHEHO CBAapKOW, a K TJIABHOMY
3a3eMJISIOLIEMY 3aKUMY, KOpIycaM ammapaToB, MalivH U ornopam BJI — 6onaToBbIM
coenuHeHueM (g oOecrneueHus BO3MOXKHOCTH TMPOU3BOJCTBA HU3MEPEHHM).
KoHTakTHBIE COENMHEHUS JOJDKHBI OTBEYaTh TPeOOBAaHUSM TIOCYJIAapCTBEHHBIX
CTaH/apTOB;

- OTKPBITO TMPOJIOKEHHBIE 3a3eMJISIOIIME TMPOBOJHUKU JOJKHBI  OBIThH
MpeI0XpaHEeHbl OT KOPPO3UHU U OKpPALIEHBI B YEPHBIH 1IBET;

- NI ONpeJesieHHus TEXHUYECKOTO COCTOSIHHUS 3a3eMJISIOLIEro YCTPOMCTBA
JOJKHBI ~ TMPOBOAMTBHCS  BHU3YaJIbHBIE  OCMOTpPHI  BUJUMON  4YacTH, OCMOTpPBI
3a3eMJISIOLIET0 YCTPOWCTBA C BBIOOPOYHBIM BCKPBITHEM TpPyHTa, HU3MEpPEHUE
napamMeTpoB 3a3eMJISIOLIET0 YCTPOWCTBA B COOTBETCTBHUM C HOPMaMM HCHBITAaHUSA
AIEKTPOOOOPYI0OBAHHS;

- BU3YaJbHbIE€ OCMOTpPBI BUJAMMOW YAaCTH 3a3€MIJIAIOIIETO YCTPOICTBA JOJIKHBI
MPOU3BOJIUTHCS MO rpaduKy, HO HEe pexe 1 pasa B 6 MecsleB OTBETCTBEHHBIM 3a
anekTpoxo3siictBo  Ilorpebutens wiaum pabOTHUKOM, UM  YIOJTHOMOYEHHBIM.
[Ipu ocMOTpe OLIEHHUBAETCSI COCTOSTHUE KOHTAKTHBIX COCIUHEHUN MEXIY 3allUTHBIM
MPOBOJHUKOM U O0OpYAOBaHHEM, HalW4YME€ AHTUKOPPO3ZUOHHOTO MOKPBITHS,
OTCYTCTBUE OOPBIBOB;

- NI ONpeJesieHHs TEXHUYECKOTO COCTOSIHHUS 3a3eMJISIOLIEro YCTpOMCTBA
B COOTBETCTBUM C HOPMaMH HCIBITAHUN DJIEKTPOOOOPYAOBAHUS  JIOJKHBI
MIPOU3BOJIUTHCS:

HU3MCPCHHUC COIIPOTUBJICHUS 3a3CMJILAOIICTO YCTPOﬁCTBa;
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U3MEpPEHUE  HaNpsSOKEHUsT  MPUKOCHOBEHUS (B DJIEKTPOYCTaHOBKAX,
3a3eMJIAIONIEE YCTPOMCTBO KOTOPBIX BBINIOJHEHO IO HOPMAaM Ha HaIpsKEHHE
MPUKOCHOBEHUS), TPOBEPKA HAIUYUS LENH MEXAY 3a3eMJIISIOIUM YCTPOWCTBOM
U 3a3€MJIIEMBIMU DJIIEMEHTAMH, a TAKXXE COCIMHEHUN €CTECTBEHHBIX 3a3€MIIMTENICH
C 3a3eMJIAIOIIUM YCTPONCTBOM;

U3MEPEHUE TOKOB KOPOTKOTO 3aMBIKAHMS DJJIEKTPOYCTAHOBKH, IPOBEpPKa
COCTOSIHUA MPOOUBHBIX MPEIOXPAHUTETICH;

U3MEPEHUE YAECIBHOTO CONPOTUBIEHUS TPyHTa B palOHE 3a3€MIISIIOLLIETO
YCTPOMCTBA;

- U3MEPEHHUS IMApaMETPOB 3a3EMISIIOLIMX YCTPOWCTB - COINPOTHUBIICHUE
3a3€MJIAIOLIETO YCTPOMCTBA, HAINPSKEHUE MPUKOCHOBEHHUSI, MPOBEPKA HAJIUYMS LEMH
MEKY 3a3€MIIMTEISIMU U 3a3€MJISIEMBIMH AJIEMEHTAMU - IPOU3BOIATCS TAKKE TIOCIIE
PEKOHCTPYKIIMM M PEMOHTa 3a3eMJISIIOUIUX YCTPOMCTB, TMpU OOHAPYKEHUU
paspylieHuss WM NOEPEKpbITUs  u3oaATopoB  BJI  snekTpuyeckoi  Ayrou.
[Ipy HEOOXOAUMOCTH AOJKHBI MPUHUMATHCS MEphl MO JOBEACHHUIO MapameTpoB
3a3eMJIIOLIUX YCTPONCTB 10 HOPMATUBHBIX;

- TNpU HCHOJBb30BAHMM B DJIIEKTPOYCTAHOBKE YCTPOMCTB  3aLIUTHOIO
otkitoueHus (ganee - Y30) 101KHA OCYHIECTBISATHCA €TI0 MPOBEPKa B COOTBETCTBUU
c PEKOMEHIAIUsAMU 3aBO/IA-U3rOTOBUTENS U HOpMaMu VCTIBITAHUI
ANEKTPOOOOPYTIOBAHUS.

Buvioop kaoeneit

B coorBeTrcTBMM €O  CTAaTUCTUKOM  OCHOBHOM IIPUYMHOM  II0OKApOB
OT 3JIEKTPOMU3ICIHUMN SABISAIOTCS AnekTpuueckue kadenu. [loatomy, mis obecnieueHus
MOKapHOW 0€30MacHOCTHU, HEOOXOAMMO TMPABUIBHO BBHIOMPATHh KaOENIbHbIE W3ENus
10 TUIY UCTIOJIHEHUS U CEYEHHUIO TOKOIIPOBOISIINX KHUJI.

[Ipu BbIOOpe THMA WCHONHEHUS Kabenell [ OOBEKTOB PpPa3IUYHOTO
Ha3HAYEHUS MOXXHO Bocmodb3oBatbest TpedoBanusimu ['OCT 31565-2012, B
COOTBETCTBHUH
C KOTOPbIM B HOPMAaTHMBHOW JTOKYMEHTAllUd Ha KaOelbHOE M3ZENHE JOKHA ObITh
ykazaHa oOJacTh €ro MPUMEHEHUs C YYeTOM I[OoKa3aTejeil OMacHOCTH W THIIA

ucnojHeHus. B HJAaHHOM CTaHAapTC IIPUBCACHA Ta6JII/II_Ia ((HpeI/IMYH_IeCTBCHHBIC
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o0iacTu IMPUMCHCHHA KaOeIbHBIX I/ISI[CJ'II/Iﬁ C Yy4CTOM HX THUIIAa HCIOJIHCHUI»

IpeJCTaBlIeHHas B Tabule 4.

Taoauua 4

IIpenmyuiecTBeHHBIE 00/1ACTH NPUMEHEHUS KA0eIbHbIX U3/1eJTHH ¢

YI€TOM MX THIIA UCITIOJTHCHUHA

Kiacc
Tun ucnonueHust N
MOYKapHOU [IpeumymecTBeHHas 00IaCTh NPUMEHEHUS
Ka0eJIbHOTO M3 IEITHsI
OITaCHOCTH
be3 obo3Hauenus 01.8.2.54 JIy1s1 oAMHOYHOM MPOKITAIKH B KaOEIBHBIX COOPYKEHUSIX U MTPOM3BOACTBEHHBIX
nomenieHusx. [ pynmoBas mpokiiajika pa3peniaeTcsi TOIbKO B HAPYKHBIX
AJIEKTPOYCTAHOBKAX M MPOU3BOJICTBEHHBIX MIOMEIEHHUSX, TJI€ BO3MOXKHO JIUITh
MIEPHOINYECKOE TIPUCYTCTBHE OOCITYKUBAIOIIETO TIEPCOHAIIA, ITPU 3TOM
HEOOXOANMO IPUMEHSTh TACCHBHYIO OI'HE3aIIUTY
Hr(A F/R) [M1a.8.2.5.4 | lns npokiaaku, ¢ y4eToM o0beMa roproyeil Harpy3ku kKaoderneil, B OTKPBITBIX
Hr(A) 1116.82.5.4 |KaOEIbHBIX COOPYKEHUAX (3CTaKaIaX, TANEPESX) HAPYKHBIX SJIEKTPOYCTAHOBOK
ur(B) [12.8.2.5.4
ur(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
ur(A F/R)-LS [M1a.8.2.2.2 | Ans mpOKJIaAKH, C y4€TOM 00beMa Toprouel Harpy3Ku Kadenei, BO BHyTPEHHUX
Hr(A)-LS [116.82.2.2 |27EKTPOYCTAHOBKAX, & TAKXKE B 3[1aHUAX, COOPYKEHUAX M 3aKPITHIX KaOEIbHBIX
nr(B)-LS Mm.8222  |CO0PYHEHIX
ur(C)-LS [13.8.2.2.2
ur(D)-LS 114.8.2.2.2
ur(A F/R)-HF IT1a.8.1.2.1 Jlist mpoKiTaaKy, ¢ y4eToM o0beMa roproyeii Harpy3Kku kadesel, BO BHyTPEHHUX
ur(A)-HF [116.8.1.2.1 |>7EKTPOyCTaHOBKAX, a TAKXKE B 3[JaHUAX U COOPYKEHUAX C MACCOBBIM
ur(B)-HF M2.8.12.1 npeObIBaHUEM JIIOZIEH, B TOM YHCIIE B MHOTO() YHKIIMOHAIBHBIX BHICOTHBIX
B 3IaHUSIX U 31aHUSX-KOMIUIEKCaX
ur(C)-HF I13.8.1.2.1
ur(D)-HF 114.8.1.2.1
ur(A F/R)-FRLS IM1a.7.2.2.2 | Jlas npokiIaaky, ¢ y4eTOM 00beMa roproveii Harpy3Ku kabenei, B CHCTeMax
ur(A)-FRLS [116.7.2.2.2 |HIpPOTHBONOXAPHOM 3aIIUTEI, @ TAKKE APYTHX CHCTEMAaX, KOTOPhIE JOIKHbI
Hr(B)-FRLS 27222 COXpaHATh pabOTOCIIOCOOHOCTH B YCIIOBUSIX TIOXKApa
ur(C)-FRLS 113.7.2.2.2
ur(D)-FRLS 14.7.2.2.2
ur(A F/R)- FRHF MMla.7.1.2.1
ur(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 2.7.1.2.1
ur(C)-FRHF I13.7.1.2.1
ur(D)-FRHF 4.7.1.2.1
Hr(A F/R)-LSLTx IM1a.8.2.1.2 | Ans npokiaaku, ¢ y4eToM o0beMa roproueil Harpy3ku kabernei, B 31aHusIx
Hr(A)-LSLTx [116.8.2.1.2 |AETCKHUX AOIIKONBHBIX 1 00Pa30BATENbHBIX yUPEKIEHHH,
Hr(B)-LSLTx M2.82.1.2 CHeLUaTM3UPOBAHHBIX JJOMaX IPECTapesbX U HHBAJIHIOB, OONBHULIAX, B
B CHaJIbHBIX KOPIycax 00pa30BaTeNbHbIX YUPEKJACHUI HHTEPHATHOTO THIA 1
ur(C)-LSLTx 113.8.2.1.2 JETCKUX YIpeKIeHHit
ur(D) LSLTx 14.8.2.1.2
ur(A F/R)-HFLTx IM1a.8.1.1.1
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Knacc
Tun ucnonueHust .
MoXapHOU [IpeumymecTBeHHas 001acTh NPUMEHEHUS
KaOeJIbHOr O U3ENuUs
OIaCHOCTH
Hr(A)-HFLTx I116.8.1.1.1
ur(B)-HFLTx 12.8.1.1.1
ur(C)-HFLTx 13.8.1.1.1
ur(D)-HFLTx 14.8.1.1.1
Hr(A F/R)-FRLSLTx |I11a.7.2.1.2  |]JIas npokiaaky, ¢ y4eToM o0beMa roprovueii Harpy3Kku kaodenei, B CHcTeMax
Hr(A)-FRLSLTx I116.7.2.1.2 | npOTHBONOXXapPHOM 3aIIUTHI, @ TAK)KE B JPYI'UX CHCTEMaX, KOTOPHIE JTOJKHBI
ur(B)-FRLSLTx [12.7.2.1.2 COXpaHATh PabOTOCIIOCOOHOCTD B YCIIOBUSIX TIOXKAapa, B 3IaHUSIX JAETCKUX
Hr(C)-FRLSLTx 113.7.2.1.2 JIOIIKOJIBHBIX 00pa30BaTeNbHBIX YUPEKICHUH, CIIEIMANTN3UPOBAHHBIX JOMaX
ur(D)-FRLSLTx [4.7.2.1.2 MpecTapebix ¥ MHBAIHUIOB, OOJNBHUIIAX, CHIAIBHBIX KOPITycaX 00pa3oBaTeIbHBIX
nr(A F/R)-FRHFLTx | Mla.7.1.1.1 YUpeXIEeHUN HHTEPHATHOTO TUIA U AETCKUX yUpEeKIeHUN
Hr(A)-FRHFLTx I116.7.1.1.1
ur(B)-FRHFLTx 12.7.1.1.1
ur(C)-FRHFLTx 113.7.1.1.1
ur(D)-FRHFLTx 14.7.1.1.1

Ha »nexkTpoycTaHOBKM W 3JIEKTPUYECKHE WENU JKUJIBIX M OOLIECTBEHHBIX
3IaHUN B TOPOJAX U CEIbCKUX HACEJCHHBIX IMMYHKTaX HOMHUHAJIBHBIM HAINpPSKEHUEM
no 1000 B mepemenHoro Toka pacmpocTpansitorcs  TpeboBanus — CII
256.1325800.2016,

B COOTBETCTBUU C KOTOPBIM:

- BHYTPEHHHUE DJIEKTPUUYECKUE CETU JIOJDKHBI OBITh HE PacCIpOCTPaHSIOIIMMHU
rOPEHUE M BBINOJNHATHCA KaOensiMU M TMPOBOJAMHU C JKWAJIAMU M3 MEAU WIH
aTOMHUHHUEBBIX cruiaBoB Mapok 8030 u 8176, mmHONpoBOgaMU ¢ MEIHBIMUA IMHAMHU
B coorBeTcTBUM ¢ TpeboBanusimu [IYD, 'OCT 31565, TOCT P 50571.5.52,
I'OCT P 58019, CIT 76.13330, a Takxke TpeOOBaHUAMH DJIEKTPO- M IMOXKAPHOU
0e301acHOCTH;

- CEYEHHMsI TOKOMPOBOASAIIMX MEIHBIX KM U KWJI U3 aJIOMUHHEBBIX CIIABOB

Mapok 8030 u 8176 noykHbI OBITH HE MEHEE YKA3aHHBIX B Tabmule 5;

Tabaunna 5
CeueHusi TOKONPOBOASIIIIUX MeIHBIX KMJI M 2KIJI U3 ATIOMMHHMEBBIX CIIABOB
mapok 8030 u 8176

Haumenrniee ceuenne TOKOIIPOBOJAAIINX KUJT
ka0eselt ¥ MPOBOJIOB, MM

HaunmenoBauue nuHun

MEJHBIMU KHUJIAMHU U3 aJTFOMUHUEBBIX

KUJIAMU crutaBoB Mapok 8030 u 8176
JInHAM rpynnoBBIX CETEW OCBELECHNUS 1,5 2,5
JInHAM rpynnoBBIX CETEW PO3ETOK 2,5 4,0
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JIMHAM OT ATAXKHBIX 10 KBAPTUPHBIX 2,5 4,0
LIUTKOB U K PACYETHOMY CUETUHUKY

Jlunum pacnpenenuTenbHONU ceTH 4,0 6,0
(CTOSIKM) [UI MUTAHUS KBapTHUP

- Ipu COCAMHCHUU ITPOBOAHUKOB C JKHWJIAMU U3 AJIFOMHUHHCBBIX CINIABOB MapOK

8030 u 8176 ¢ »HAEKTPOYCTAHOBOYHBIMM M3JCIUSIMHU, almapaTaMd 3alldTbl U
CYETUMKAMH PEKOMEHIYETCS MCIOJIb30BAaTh COEJAUHUTEIBHBIE YCTPOWCTBA B
cootBercTBUM ¢ TpeboBanusamu ['OCT 31604 nns kKoMMyTallud NPOBOAHUKOB U3
AIFOMUHUEBBIX CIUIABOB C KOHTAKTAMM JIJIsl IPOBOJJHUKOB U3 MEM.

s oOecrieyeHus HaJIe)KHOCTH KOHTaKTHBIX COEJIMHEHUI B
pacrpeneauTeNbHbIX KOpoOKax cleayer OCYILECTBIISITh COCIMHEHUE
TOKOIPOBOASIINX XU W3 CIUIaBOB amtomMuHusg Mapok 8030 m 8176 mpu momouniu
BUHTOB WJIH AJIFOMUHHUEBBIX TMJIb3, METOJIOM ONPECCOBKHU MM UCIIOJIB30BAaTh CBAPKY.

[Ipy MOHTa)ke OTBETBISIEMBIX KaOellel C KWIaMH U3 aIFOMUHUEBBIX CIUIaBOB
Mapok 8030 u 8176 1OMAKHBI IPUMEHATHCS CKUMBI C OUMHKOBAHHBIMU KOHTAKTaMM.

[Ipy BBINOJHEHUU COEIUHEHUW B AIIEKTPOINPOBOJKAX C TOKOMPOBOASIIUMHU
KuilamMu U3 crulaBoB  amtomuHus  Mapok 8030 w8176, ecim  THN
ANEKTPOYCTAHOBOYHBIX M3JIEJIUA COAEPKUT MEIHBIE WM JIATYHHbIE KOHTAKTBI, JJIS
oOecrieyeHusi CTAOWJIBHOCTH KOHTAaKTHOTO COEJUHEHUS ClelyeT MpPUMEHSTh
ANEKTPONPOBOISAIINE CMA3KH.

Menp uMeeT JNy4llyr0 NPOBOAWMOCTb, IO CPAaBHEHUIO C AIIOMUHHEM, YTO
oOecreynBaeT Mpy MEHbBIIIEM CEYEHUU OOJIBIIYI0 MAKCUMAIbHYIO TOKOBYIO Harpy3Ky.

MenHblii TPOBOJHUK MEHBIIE MOJBEPraeTcsi OKUCIECHUIO U CIIOCOOEH J0JIroe
BpEMsI COXPaHATh KayeCTBO KOHTAKTOB NPHU COEAMHEHUM B paCIpEAeNIUTEIbHBIX
KOpoOKax u Apyrux npudopax.

B kunpiX W OOIIECTBEHHBIX 3JIAHUAX C TPUMEHEHUEM JIEPEBSIHHBIX
KoHCTpykuii B cootBerctBue ¢ CII 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE JIEKTPUUYECKUE CETU JOJIKHBI OBITh HE PACTIPOCTPAHSIOUIUMYU TOPEHUE U
BBITIOJIHATHCS Ka0ensiMu U npoBoaamu ¢ MenubiMu xmiamu B 'OCT 31565, TOCT P
50571.5.52, CI1 76.13330.

CIT 256.1325800.2016 ngomyckaeT mNpUMEHEHHE KaOENbHBIX W3ACIUA C
TOKOIIPOBOASIIIUMHU  KWUJIAaMU U3 aJIOMUHUEBBIX CIUIAaBOB Uil  OpPraHU3aLUU

BHYTPCHHHUX CeTeﬁ, HO HAKJIaAbIBACT HAa UX MOHTAX JOIIOJIHUTCIIbHBIC OTPAHNYCHUSI.
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Jliist obecrieueHnst HAJEAKHOCTU AJIEKTPOIPOBOJIOK B 3/1aHUSX, BBIMOJIHIEMbBIX
MPOBOJAMHU U KaOeIsiMU C TOKOMPOBOASIIMMU >KUJIAMU U3 CIUIABOB AIFOMHUHUS, TPU
MOHTaQXX€ JIOJDKHBI  UCIIOJIb30BaThbCA  JIMOO  DJIEKTPOYCTAHOBOYHBIE — M3/EIIHUA,
KOHTaKTHbBIE TPYHIbI KOTOPHIX MMEIOT CHEIUaNbHBIE MOKPBITHS, 00ecleynBaroume
CTaOMJIBHOCTh ~ KOHTAKTHOTO  COEIMHEHHMS Kak ¢ MEAHBIMH, TaK U C
TOKOTIPOBOASIINME >KMJIAMU U3 CIUIABOB aJIOMHUHHUSI, YTO JOJKHO OBITH OTPa)KEHO B
MapkupoBke (Hampumep, Cu/Al) 1100 mpu UCIOIb30BAaHUU CEPUITHO BBHITYCKAEMBIX B
CTpaHE€ YCTAaHOBOYHBIX M3ACIUA  JOJDKHBI MPUMEHSTHCS  JOMOJTHUTENbHbIE
TEXHUYECKHUE CPE/ICTBA, 0OeCIeUnBaIONINe CTAOMIBHOCTh KOHTAKTHBIX COETUHEHUH.

[Ipy  KOpOTKOM  3aMbIKaHMM  MEJHbIE  >KWJIbl  SBISAIOTCS  Oosee
M0Kapo0e30MacHbIMU, YE€M JKHJIbI M3 aJIOMHHHEBBIX CIUIABOB 3a CYET MEHbIIEH
3Q)KUTaTeIbHOW CHOCOOHOCTH YacTHUIl MEIUW IO CPAaBHEHUIO C 3a)KUraTeIbHOU
CIIOCOOHOCTBIO YACTHUIL ATTFOMHUHHS.

C Touku 3peHHs] MOXKAPHOW OE30MaCHOCTH, MPEINOYTHUTEIbHBIM SIBIISETCS
MpUMEHEHUE KaOeIbHbIX U3JEINI C MEAHBIMUA TOKOTIPOBOASIIMMU SKHIIAMHU.

Ha noxxapHyto 6€301macHOCTb 3JIEKTPONPOBOJIKH BIUAET MPABUILHOCTH BEIOOpA
CEUYEHHMs TOKOIPOBOAIIUX KU Kabeneil. HeBepHbIil BbIOOp cedeHus: kabenst MOKeT
MPUBECTU K €ro NEperpeBy, OIUIABJICHUIO M3OJSIUU U €€ BOCIUIAMEHEHUIO WIH K
KOPOTKOMY 3aMBIKaHHIO C TTOCIIETYIOIINM BO3TOPAHUEM.

OCHOBHBIM TapaMeTpPOM, KOTOPbI HEOOXOAMMO YUMTHIBATH MpPH pacyeTe
ceueHMs] Kalens SBISETCA JJIMTENbHO JOMyCTMMas TOKOBasi Harpyska, T.e.
MaKCcUMaJibHasl BEJIMUMHA TOKa, KOTOPYIO Kabeslb MOXKET MPoIMycKaTh 0€3 Ieperpena B
TE€YEHHUE JJIUTETLHOTO BPEMEHH.

PacueTHble  3lEKTpUYECKHME  HArPYy3KH Ui Pa3IMYHBIX  KWIBIX |
oOI11IeCTBEHHBIX 37aHuM npecTaBiieHsl B pazzaene 7 CIT 256.1325800.2016.

Jlisi IpoBelleHHUsT CaMOCTOATENLHOTO pacyeTa CeYeHus: Kadens Mo TOKY JUis
YaCTHOI'O JJoMa (KBapTUPbI) HEOOXOIMMO BBITIOJHUTH CIIEAYIOIIUE JEHCTBUSA:

- ONpEeNeIuTh CYMMapHyI0 MOULIHOCTh BCEX 3JEKTPONpHOOPOB, KOTOpHIE
OJTHOBPEMEHHO MOT'YT OBITh BKJIIOUEHBI B CETh;

- paccuuTaTh CWIYy TOKa, KOTopas OyAeT MNpoTeKaTh IO Kabenro MpH
BKJIFOUEHHUH JIAHHBIX 3JIEKTPONPUOOPOB;

- 110 Ta6JII/II_I€ OIIPCACINTD HaubOoJee moaxoaAmee CCUCHUC Ka0eJs.
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CymmapHasi MOIIHOCTB 3iekTponpubopoB (P, BT) Bblumcisgercs kak cymma
MOIIIHOCTEN OT/AENIbHBIX NPUOOPOB, KOTOPHIE MOTYT OBITh BKIIOYEHBI OJJHOBPEMEHHO.
JlaHHbIE O MOIIHOCTH KaXXIOrO DSJIEKTPUYECKOro MNpuOOopa yKas3bIBAIOTCS B €ro

MacropTe, pPyYKOBOACTBC 110 3KCIINIyaTallh U T.II.

Pacuer cunet Toka (I, A) mpoTekaromiero mo kaOent0 MPOBOAUTCS TIO

dbopmynam:

st onHo(azHou cetu HanpsbkeHueM U = 220 B
P K,
[V-cosg

.

st Tpexdaznoit cetn Hanpspbkenrem U = 380 B
L

. S
m'{?TU-ccrsfp

JUTS1 OBITOBBIX JIEKTPONIPUOOPOB cos = 1.

Ky — kK03 GuIMeHT OJHOBPEMEHHOCTH, T.€. Kakas 4acTh MPUOOPOB MOXKET
OBITH BKJIFOUCHA OJTHOBPEMECHHO.

JIJIsT TIOBBINICHHSI TTOXApHOW OE30MacHOCTH, B pacyeTe I YacTHOTO JoMa
(KBapTUPBI) MOJKHO TMPEIIOJIOKUTh, YTO B CETh OJHOBPEMEHHO MOTYT OBITH
BKJTFOUCHBI BCE AJICKTPUUCCKUE IPHOOPHI U IPHHATH K03 dunmeHt K, = 1.

3Has BENMYMHY TOKAa, CEYCHHE IPOBOJA HAXOMAT 1O Taommme 6.
Ecnm okaeTcss 4To pacyeTHOE M TaOJMYHOE 3HAYCHHS TOKOB HE COBIIAQJAIOT, TO B
ATOM Cilyyae BBIOUpaOT Osvkaiiiiee Oojbliiee 3HAUCHUE CEYEHHUS TOKOTPOBOISAIICH

JKUJIBI KaOes.

Tabanna 6
Bblﬁop CeUCHHUSA MMPOoBOAA IO BCJIMYMHE TOKA
Cevenie MenHble XUITbI IPOBOJIOB U Kaleseit
TOKOIIPOBOISAIIIEN Hanpsixenne, 220 B Hanpsokenue, 380 B
2
KHJIBL, MM TOK, A MOIITHOCTB, KBT TOK, A MOIITHOCTB, KBT
1,5 19 4,1 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 MenHble KUITbI IPOBOJIOB U Kabesei
TOKOIIPOBOISAIIEN Hanpsokenue, 220 B Hanpsokenue, 380 B
KHIIBL, My’ 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 JgoMe HMMEIOTCS MOIIHBIE DSJEKTPONpPUOOpPHI, HArpy3ka KOTOPBIX
cocrapnsger Oonee 1,5 kBT, nns ux MOAKIIOYEHUS PEKOMEHAYETCS HCIOJIb30BaTh
OTZIEJIBHYIO JIMHUIO.

YacTo npuxoauTcs pemaTth 00paTHYIO 3a7auy, Korjaa sk U3BECTHOIO CEUCHUS
MIPOBOJHUKA, TMPOJOKEHHOIO B JIOME€ WM KBapTUpe, HEOOXOJUMO HaWTH
MaKCHUMaJIbHO JIOMYCTUMYIO Harpy3ky. B sTtom ciydae, mo Tabmuuam JJjisi JaHHOTO
CEUYECHMsS] TOKOMPOBOJIAILIEH >KWIbl Kabels HaXoJuM MaKCHUMaJIbHO JOMYCTUMYIO
Harpy3ky. 3aTeM 3Hasi MOIIIHOCTH 3JIEKTPUUECKUX MPUOOPOB, ONpenessieM, Kakue u3
HUX MOTYT OBbITh OJJHOBPEMEHHO BKJIIOUYEHBI B CETh.

CrenyeT NOMHUTh, YTO MAKCUMAJIBHBIM JOMYCTUMBIA TOK ISl CTAHIAPTHBIX
OBITOBBIX 3JIEKTPOYCTAHOBOYHBIX W3JIETIUHN (BBIKJIIOYATENN, PO3ETKH) paBeH 16 A.
[loaToMy BKIIIOYATh B OJHY PO3€TKY WJIM MOJKIIOYATh K OAHOMY BBIKIFOUYATEIIO

Harpy3ky Oosiee 16 A, uto 11 ogHO(pa3HOM ceTH cOOTBETCTBYET 3,5 KBT Henb3s.
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3.3. JelcTBus npu o0HapyKeHUHn aBapuiiHOI O pe:xuMa
B JIEKTPOO0OPYA0BAHUH

ABapuiiHbII pexuM pabOThl SKCILUTYaTUPYEMOIO 3JIEKTPOOOOPYAOBAHUS MOXKET
MPOSBIIATHCS B BUJIE CPAOOTKU anmnapaToB AJIEKTPUUECKON 3alIUThl CETH, U3MEHEHUS
[[BETa TEPMOMHIMUKATOPOB, OOHAPYKEHHS 30H AHOMAJILHOTO HarpeBa 3JIEMEHTOB
ANEKTPOOOOPYIOBaHUS TPH TEIJIOBU3MOHHON JIMarHOCTHKE, CPa0OTKM JIaTYUKOB
tepmocucteM. Kpome Toro, 06 aBapuiiHOM pexxume paboThl IEKTPONPUOOpa MOXKET
TOBOPUTH MOSIBICHUE HA €r0 NMOBEPXHOCTH, IIHYPE W BHJIKM NUTAHUS OILIABICHHI,
nedopmalii Kopinyca, BOSHUIKHOBEHUH MpH pab0oTe HEXapaKTEpHOTo 1IyMa U 3amaxa
TJIABALIECS U30JIALMH.

[Ipu3Haku aBaputHOTO peKUMa pabOThI ANEKTPOOOOPYIOBAHUS U IEUCTBUS TIPU

uX 00OHapy>KEHUU MPeICTaBICHbI B TabuLe 7.
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Taoauna 7

IIpu3Haku aBapuiiHOr0 pe:xuMa padoThl JJIEKTPOOOOPYI0BAHMS M IeiiCTBHUS NMPU UX O0HAPYKEHUH

IIpu3Hak aBapuMHHOIO pexXUMa

Bo3mo:xkHasn Nnpu4YnHa

PeKOMeH)IyeMbIe JeicTBUA

CpaboTast aBTOMaTHYECKUI BBIKITIOYATEITh

KopoTkoe 3aMbIkaHu€e B LEMH.
[Teperpyska B enmu.

Cpabotaio YCTPOMCTBO 3amuUThl | YTEUKa TOKa.

mddepeHnnanbHOTO TOKa

CpaboTtasio  ycTpoiicTBO  3amuThl  OT | JlyroBoi

JyrOBOTO MPpo00st (MCKpEeHNs) npooOoi(rocie0BaTeIbHBIM,
napajuieIbHbIN, HA 3EMIII0) WITU
HCKpEHHE.

Cpaborano  ycrpoiicTBO  3amuThl  oT | [lepenansl HanmpsHKEHMS

nepeHanpsKCHUs

Ortam 1.
- YCTaHOBUTH KAKOW THII ammapaTa 3aiiTel cpadoTal (aBTOMaTHUECKUAN
BBIKITIOYATENb,  YCTPOWCTBO  3aIIUTHl  JUPPEpEeHIIUATBHOTO  TOKa,

YCTPOMCTBO 3alUTHl OT TIEPEHANPSDKEHUs, YCTPOMCTBO 3alllUThl OT
JyrOBOTO Mpo00st (MCKpPEHHUs)) WM 10 KAaKOMYy KaHally MpPOU30ILIO0
cpabaTbIBaHUe, eclid IPpUOOp KOMOWHUPOBAHHBEIH, T.€. 0OBEAUHSET B cebe
JBa 1 00JIee THIIA 3alUTHI,

- YCTAHOBUTH OOCTOSITENILCTBA MPU KOTOPBIX IMPOM3OILIO OTKIIIOUEHUE.
Yro mpousonuio mpex OTKIYEHHEM (MOAKIIOUEHUE WM OTKIIIOUEHHUE
noTpeOuTeNs, MEpLAaHNe CBETa, aHOMaJIbHast paboTa AIIEKTPONPUOOPOB H
1.11.)? Kakue Harpy3ku ObUIM MOAKIIOYEHBI U Obuid B padote? Korma u
CKOJIBKO pa3 cpadaTbIBajIM anmapaThsl 3alUThl?

- IPOBECTH BU3YAJIBHBI OCMOTp 3JIEKTPOOOOpPYIOBaHUS (LLIHYPHI
NUTaHUS,  PO3ETKH,  BBIKJIIOYATENH,  KOHTAKTHBIE  COEIMHEHUS,
COEJIMHUTENIbHbIE KOPOOKH, 3JIEKTPONpPUOOpHl) HAa HAIUYME BUAMMBIX
MOBPEKJACHUM (M3MEHEHHE LBETa WJIM OIUIaBJICHUE W30JIALUU, CIIE/IbI
TEPMHUYECKOIO BO3JEHCTBUS B PpE3yJbTaTe€ KOPOTKOIO 3aMbIKaHMS,
UCKPEHMUS, IEPETPY30K);

- eCIli TIPH BU3YaTbHOM OCMOTpE OOHApYKEHBI TOBPEXKACHUS, TO

HEOOXOUMO MPUCTYNHTh K YCTPAHEHUIO TPUYMH  BBISBICHHBIX
MTOBPEXKICHUN 51 PEMOHTY (3ameHe) MIOBPEXKACHHOIO
ANEKTPOOOOPYAOBAHUS;

- €CIH TPU BU3YaJHbHOM OCMOTpE MOBPEXKIEHHUS HE OOHAPYKEHBI, TO
HE00X0IMMO MPENTH K 3Tany 2.

Oran 2.

[TpoBeputs HaUIeKAITYIO0 PadOTY anmapaTa 3amuThl.

- JUId YCTPOMCTBA 3aIIMTHI OT TEPEHAINPSDKEHHUS] U3MEPUTh 3HAYCHHE
HanpsDKeHHUs TUTaonie cetn. Ecu 3HaueHHe MUTAIONIET0 HAIPSDKEHHS
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IIpu3Hak aBapuMHHOIO pexUMa

Bo3mo:xkHasn Nnpu4ynHa

PeKOMeH)IyeMbIe JeicTBUA

CETH BBIXOJUT 3a JUala30H yCTaBKM ammapara (HH)KE HIDKHEro Ipenena
WIM BBIIIE BEPXHEro0), TO mpobiema B ceTH. Eciau 3HaueHue MUTAaIoLIEro
HalpsDKEHUS CETH JIEKUT B JUana3oHE YCTaBKH, TO ammapar 3aliuThbl
HEUCIIPABEH U €ro He0OXO0AMMO 3aMEHUTB;

- sl yCTPOMCTBA 3aIUThl (P PEPeHIINATBHOTO TOKa B COOTBETCTBUH
co craHgapramu [7, 8] B KOHCTPYKIMH JOJDKHO OBITH MPEIYCMOTPEHO
TECTOBOE YCTPOMCTBO (KHOINKA), KOTOpOe OOECleunBaeT IMPOBEPKY
paboTocnocoOHOCTH amrmapara. Takxe MOKHO IIPOBEPUTH
paboTOCIOCOOHOCTh YCTPOWCTBA € TIOMOIIBI0 NMPHOOPOB MPOBEPKH U
U3MEpEHUsl MapaMeTpoB YCTPOWCTB 3alllUTHOTO OTKIO4YeHHs. Eciou
anmnapar 3allUThl HEHCIIPABEH, €r0 HEOOXO0IUMO 3aMEHUTD.

- s yCTPOMCTBA 3alIMTBI OT JYTOBOTO Tpo0Osi TPOBEPUTH
paboTOCnOCOOHOCTh ammapara B COOTBETCTBHU C HMHCTPYKIMEH 3aBoja-
n3rotoBurens. Hammpumep, ¢ moMoIibi0 TECTOBOIO yCTPOMCTBA, BXOASIIETO
B KOMIUIEKT MOCTaBKU MpuOOpa, MpU MOMOIIM TECTOBOMW KHONKH M T.JI.
Ecnu anmapar 3amuThl HEHCIIPaBeH, ero He00X0AMMO 3aMEHHTD.

- 715l aBTOMATHYECKOTO BBIKIIIOUATENSI IPOBEPUTH PabOTOCTIOCOOHOCTD
MEXaHu3Ma pacleIUieHus. B3BecTH aBTOMaTUYECKUI BBIKIIIOUATENb PYKOU
U TOcIe OTKIIYUTH €ro. [Ipm OTKIIOYEHMM MAO0KEH OBITh CIBILIEH
XApaKTEPHBIN MIEITYOK.

Ecnu anmapaTel 2JIeKTpUYECKOW 3alIUThl UCHPABHBI, TO HEOOXOIUMO
NepenTH K aramy 3.

Oran 3.

[TpoBepka nprcoeMHEHHBIX HATPY30K (JIEKTPOIPUOOPOB).

- TPUCOEIUHATH K DIIEKTPUYECKONW IIEMM [OOYEpPEeNHO IO OJIHOM
Harpyske, KOHTpOJIUpYs cpaOaThIBaHMsI allllapaToB 3alUThI;

- TpU BBISBICHUM HArpy3KH, BbI3BIBAIOLIEH cpadaTbiBaHUE ammnapara
3aIUThl, BEIBECTH HArPy3Ky U3 IKCIUTyaTallUH.

Pe3ynbTarhl IpoBepKH, a TakKe BCE NMPOBEIACHHbBIE MPO(PUIAKTHUECKHE
U PEMOHTHBIE PA0OTHI TOJKHBI OBITH 3a(UKCUPOBAHBI B XKypHAJE.
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IIpu3Hak aBapuMHHOIO pexUMa

Bo3mo:xkHasn Nnpu4ynHa

PeKOMeHHyeMbIe JeicTBUA

TepMOI/IHIII/IKaTOp HU3MCHUWII IBET

Ileperpyska nenu.
[110X0¥M KOHTAKT.

- BriBecTu a51ekTpo0OOpy10BaHUE U3 SKCILTyaTalluu;

- YCTaHOBHMTb OOCTOSITENILCTBA, NPU KOTOPBIX MPOMU3OIIET IEpErpeB
(kakue Harpy3Ku ObLIN MOJKIIOUEHBI U ObUIH B paboTe, MPU BO3MOKHOCTH
U3MEPUTH NPOTEKAIOIINM TOK C LIE€JIbIO BBISBICHUS IEPETPY3KH).

- TPOBECTH BU3YAIbHBI OCMOTpP 3JEKTPOOOOPYIOBAaHMS, HA KOTOPBIH
HAaHECEH TEPMOMHJMKATOP Ha HaJIMYuMe BUAUMBIX IIOBPEXJIECHUN
(U3MeHeHWe IBeTa WM OIUIAaBJICHWE W30JIALUHU, CJIEIbl TEPMHUUYECKOTO
BO3JICHICTBUS B  pe3ylbTaTe€ KOPOTKOTO  3aMbIKaHWs, HCKpPEHUS,
MEPETPY30K);

- €CIlM TPH BU3YaTbHOM OCMOTpE OOHApYKEHBI TOBPEKACHUS, TO
HEOOXOUMO MPUCTYNHTh K YCTPAHEHUIO TPUYMH  BBISBICHHBIX
MTOBPEXKICHUN 51 PEMOHTY (3ameHe) MIOBPEXKACHHOTIO
ANEKTPOOOOPYAOBAHUS;

- €CIIH TIpU BU3YAJIBHOM OCMOTPE MOBPEXKAECHUS HE OOHAPYKEHBI —
IIPOBECTH OLIEHKY €ro COCTOSIHMSI W BBINOJHUTH MPO(UIAKTHUECKHE
paboThI;

- YJQJIUTH CTapbIii TEPMOUHIUKATOP U HAHECTH HOBBIM.

B xypHane yka3aThb [gary oOOHapyKeHUs IeperpeBa, IPUUYUHY,
MpOBEJCHHBIE PabOTHl (PEMOHT, 3aMeHa, MNpodUIaKTUUECKHEe pPaOOTHI),
JaTy HAHECEHUS HOBOIO TEPMOMHAMKATOpAa, COCTOSSHUE  HOBOTO
TEPMOUHUKATOpa (1IBET, TPaAyupOBKa U.T.I1.).

[TonydeH cursan mokKapHOM ONACHOCTH OT
TEPMOCUCTEMBI

[Teperpyska.
II;1oX011 KOHTAKT.

B cityuae mosrydeHus curHaia o meperpeBe:

- YCTAHOBUTHb MECTO, I'’IC IMPOU30IILIIO Cpa6aTLIBaHI/I€ JaTyuKa,

- 3aduKCHUpOBaTH B OKypHAJE BpeMs, MECTO ¢ HAUMCHOBAaHHE
ANIEKTPOOOOPYIOBaHUS, HA KOTOPOM IPOM30IILIO0 CpadaTHIBAHUE;

- TPOW3BECTH OCMOTpP OOOpYIOBaHHS, IO MPUYMHE KOTOPOTO
MIPOU30IILIO CpadaThIBAHUE CUCTEMBI;

- MO pe3yiabTaTaM OCMOTpa, B CIIydae BBISBICHHUS HECHCIPABHOCTH,
MPOBECTH  PEMOHT, TEXHUYECKOE OOCTY)KMBaHWE WJIH  3aMCHY
AJEKTPOOOOPYAOBAHUS;
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IIpu3Hak aBapuMHHOIO pexUMa

Bo3mo:xkHasn Nnpu4ynHa

PeKOMeH)IyeMbIe JeicTBUA

- Ipu HCO6XOIII/IMOCTI/I 3aMCHUTH JaTUYUK C COOTBCTCTBYIOIIIeﬁ OTMETKOM
B )KypHaJe.

IIpn [IPOBEICHUU TEIJIOBU3HOHHOMN
JUArHOCTUKM  OOHapyXe€H  aHOMAaJbHBIN
HarpeB 2J€MEHTa AEKTPOOoOOPyI0OBAHNUS

[Teperpyska.
II;moX011 KOHTAKT.

I[Ipu  oOHapyXeHMH  aBapUHHOTO  IO’KAPOOMACHOTO  JedeKTa
ANEKTPOOOOpyIOBaHUE  HEOOXOJMMO  HEMEUICHHO  BBIBECTH U3
AKCIUTYaTallM1 U MIPOBECTH PEMOHTHBIE PAOOTHI.

Ilocne ycrpaHeHHs HEUCHPABHOCTEN, MPHUBENIINX K BO3HUKHOBEHHIO
nedekra, pEKOMEHIYeTCsl TPOBECTH TOBTOPHOE  TEIIOBU3MOHHOE
oOcliefioBaHNe TAaHHOTO 0OBEKTA.

Pe3ynbTaThl HOBTOPHON AMATHOCTUKH 3aHECTH B MPOTOKOJ C YKa3aHUEM
MIPOBEJACHHBIX PEMOHTHO-TIPO(PUIAKTHYECKIX padoT.

Pexomennyercs IIPOBOJMTD BHEIIJIAHOBYIO
JUArHOCTUKY OTJEIbHBIX 3JIEMEHTOB 3JEKTPOOOOpyI0BaHUs
Ka)KJIOTO UX PEMOHTA UJIM 3aMEHBI.

Pe3ynbTaThl BHEIUIAHOBOW JIMAarHOCTUKM 3aHOCATCS B MPOTOKOJ C
yKa3aHHUEM IPUYMHBI 00CIe0BAHMS.

TCIIJIOBU3MOHHYIO
IOCJIC

[Ipu pabGore nsnexTpuueckoro mnpuodopa
HaOJII0JaeTCsl HE XapaKTePHBIN MIyM, 3amax
TJIABSAIENCS N30JISLHH.

Ilepenans! HaNpsKEHUSL.
Hapymenne
JKCIUTyaTaluu.
HeuncnpaBHocts
aNeKTponpudopa

IIpaBUII

OTKITIOUUTD JAEKTPOIPUOOP OT CETH.

OcmoTtpeTs mpuOOp Ha HaIW4KME HEHMCIpPaBHOCTEH (OIUIABIEHHE WU
MOBPEXKJICHHE HW30JIUN IMUTAIOIIET0 ILIHYypa, AedopManus Kopiyca |
T.J.).

[Tpu oOHapyKEeHNH HEUCTIPABHOCTH BBIBECTH MPUOOP U3 IKCILTyaTallNH.

IIpousBecTy peMOHT WM 3aMEHy Npuodopa.
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3akiroueHue

J1J1st TOBBIIEHUS] YPOBHS MOXapHOU 0€30M1aCHOCTH OOBEKTOB JKUJIOTO CEKTOPA U
OOIIECTBEHHBIX 3/JaHUNA HEOOXOJUMO NPOBEIECHHUE MEPONPUATUN O MPOPHUIAKTHKE
MOXKapOB OT 3JIEKTPOOOOpPYAOBaHMS, B TOM UYHCJIE Ha OCHOBE COBPEMEHHBIX
BO3MOXHOCTEH BEJACHUS MOHHUTOPUHIA COCTOSHUSI TMOKapHOM 0€30MacHOCTH,
AKCILTYaTUPYEMOTO JIEKTPOOOOPYI0BAHUS.

K HuM oTHOCHTCS cucTeMaTHYeCKUid MOHHUTOPUHI MOKapHOM 0e30macHOCTH
AKCILTYaTUPYEMOTO AJIEKTPOOOOPYIOBAHUS JKMIIBIX W OOIIECTBEHHBIX 3/IaHUU C
IIPUMEHEHUEM COBPEMEHHBIX TEXHUYECKUX CPEACTB, @ MMEHHO TEIUIOBHU3UOHHAs
JUArHOCTUKA, MPUMEHEHUE TEPMOUHAMKATOPOB [UIsl BBISBICHHUS aBapUKHBIX
YYaCTKOB JJIEKTPOYCTAHOBOK. Takyke HEOOXOAMMO BHEIAPATH B MIMPOKYIO MPAKTUKY
HOBBIE aIIapaThl 3alIUThl JIEKTPUUECKUX CETEN — YCTPOMCTB 3alUTHl OT AYTOBOIO
po0os ¥ epEeHANPSKEHUS.

C 1menbi0 TOBBIIEHHUS  MOXAPHOHM  OE30MAaCHOCTH  AKCILUIYyaTUPYEMOTO
ANEKTPOOOOPYIOBAHUS JKUIBIX M OOLIECTBEHHBIX 37aHUM, MNPOPUIAKTUUECKUM
OCMOTpAaM JIOJKHBI MOJIBEPTaThCs BCE AJIEMEHTHI AJIEKTPOYCTAHOBOK.

Meton npoduiaKTHKKM JODKEH BBIOMPATBHCS HUCXOAS U3 TEXHUYECKUX
BO3MOXHOCTEH, yA00CTBa BEIECHHMSI OCMOTPOB M O€30MACHOCTU OOCIY>KHBAIOILIETO
nepcoHana. Bo3MOXHO mNpUMEHEHHME pa3HbIX METOJOB Ha OJHOM OOBEKTE, B
3aBUCHMOCTH OT KOHCTPYKIIMHU U YCIOBUI KCILUTyaTallUH.

CoueTaHne HECKOJIBKUX METOJIOB MPOPUIAKTUKH 103BOJIsIET Ooiee 3 PEeKTUBHO
MPOBOJUTH MPODPUIAKTUKY MOKapHOU 0€30MaCHOCTH ANEKTPOOOOPYIOBAHUS KUIIBIX
1 OOIIECTBEHHBIX 3aHUI.

IIpuMeHss COBOKYIHOCTh PAa3IMYHBIX METOAOB MOKHO IOCTPOUTH CHCTEMY
MOHUTOPUHTAa M TOPOQUIAKTHKU TMOXXKAPHOH OMACHOCTU  AKCILUIyaTUPYEMOI'O
ANEKTPOOOOPYIOBAHUS, OTPAXKAIOLIYI0 COCTOSHME TMOKapHOM  0€30MacHOCTH
ANEKTPOYCTAHOBOK M  MO3BOJISIIOLIYI0  OCYLIECTBISITH €r0 MPOTHUBOMOKAPHYIO

NpO(PUIAKTHUKY.
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[Tpunoxxenune

Onucanue TeXHNYECKHUX CPEACTB NMpeAyNpe:KIeHUus: U NPOoPUIaKTHKH
M0KAPOB OT JIEKTPOOOOPY/10BAHMSA

ABTOMaTHYeCKHE BbIKJIKYaTe n (AB)

ABTOMATHYECKHI BBIKJIIOYATENIb WM TPOIIE TOBOPS «aBTOMAT» - OTO
KOMMYTAIIMOHHBIN arrapar, nIpeIHa3HauYeHHBINA JJIsI 3aIUThl JICKTPUIECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKHX 3aMbIKaHUH U TIEPErPy30K.

ABTOMaTHYECKHE BBIKJIFOYATEIN OBIBAIOT C AJIEKTPOMArHUTHBIM paclenUTeIeM
3AIIMINAOIIUM  JJIEKTPUYECKYI0O  IIeMb  OT  KOPOTKOTO  3aMBIKaHUS |
KOMOMHHUPOBAHHBIM pacleNuTeseM — KOrJa JOMOJHUTEIBHO C 3JIEKTPOMArHUTHBIM
pacuenuTesieM TPUMEHSETCS TeIUIOBOM paclenuTelb, 3alllMIIAONIUNH [enb OT

MEPerpy3KH.

L 60
) »

2

1, 2 — BUHTOBBIC KJIEMMBI JUIS IO AKITFOUCHHS;3 - IO ABIDKHEINA KOHTAKT; 4 — HEIIOIBYIKHEIN KOHTAKT;
5 - myroracuTeNnbHas kKamepa; 6 - THOKUN TIPOBOJHUK (IPUMEHSICTCS I COSIMHCHHMSI 110 IBYKHBIX
JacTeld aBTOMAaTHYECKOIO BBIKIIFOUATENsA); 7 - KaTylmIKa 3JIeKTPOMArHUTHOTO pacIenuTens; 8 -
CepICUHMK HICKTPOMATHUTHOIO DACLENUTENs; 9 - TEIUIOBOM paclenuTens (OHMETaILIN YecKas
miactnua); 10 - MexammsM pacuenurens; 11 - pykositka ympasienus; 12 - dukcatop (s
kperieHus apTomara Ha DIN-peiike); 13 - kopmyc.

Pucynok 1. YerpoiictBo AB ¢ KOMOMHUPOBAaHHBIM pacICTUTEIIEM
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B cootBerctBum ¢ TpeboBanusmu raasel 3.1 I1YD, CII 256.1325800.2016,
CIT131-110-2003 OBITOBBIE 2JIEKTPOCETH OJDKHBI OBITH 3aAIUIIECHBI OT KOPOTKHX
3aMBIKAaHUM W Tieperpy3ku. [loaToMy i1 3aIuThl DJIEKTPONPOBOJKH KHUJIBIX H
OOIIIECTBEHHBIX 3/IaHUKM CJIEAYyeT MPUMEHITh aBTOMAThl C KOMOWHHUPOBAHHBIM
pacleTIUTEIEM.

B aBTOMaTHueckoMm BBIKJIFOYATENE, 32 3alIUTY LEMH OT KOPOTKUX 3aMBIKAHHIM

OTBEYAECT dJEKTPOMArHUTHBIA pacuenuresb. OH COCTOUT U3 KATYIIKU C
HaxoJSIIMMCS B €€ IEHTpPE CepACYHUKOM, YCTAHOBIICHHBIM Ha CIECIHAIbHOM
MIPY>KUHE.
B HOopManbHOM pexume paboThl, TOK, TMPOXOAS IO KaTYyIIKe CO37aeT
AJIEKTPOMArHUTHOE TI0JIE, KOTOPOE TIPUTATUBAECT CEPJCUYHUK BHYTPh KATYIIKH.
Cwibl  3TOr0 3JIEKTPOMArHUTHOTO TOJISI HEAOCTATOYHO YTOOBI MPEoAOJIeTh
COTNPOTHUBIICHUE TPYKUHBI, HA KOTOPOM YCTaHOBIEH cepiedyHuk. [Ipu KopoTkoMm
3aMBIKAHUM TOK B DJJICKTPUYECKOW II€MM MTHOBEHHO BO3pacTacT 10 BEJIWYHHBI B
HECKOJIbKO pa3 TMPEBBIIAIONICH HOMUHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOIO
3aMBIKaHUSI, TTPOXOMAS MO KATYIIKE AJIEKTPOMArHUTHOTO PaCLENUTENs YBEIUYHUBACT
AJIEKTPOMArHUTHOE T10JI€, BO3JACHCTBYIOIIEE HA CEPJICUHUK 10 TAaKOW BEIMYHHBI, YTO
€ro CHJIbl BTATUBAHUS XBaTaeT HA TO YTO OBl IPEOJIOIETh CONMPOTUBIICHUE MPYKUHBI,
nepeMeIasich BHYTPh KATYIIKM CEPJCUYHUK PAa3MbIKACT TMOJBWKHBIM KOHTAKT
aBTOMAaTUYECKOTO  BBIKJIIOYATENs, OOecTouMBasi ILeMb.  DJIEKTPOMATrHUTHBINA
paclenuTeNlb OTKIIOYAET AIEKTPUUSCKYIO IETTh 3a JOJIU CEKYHIbI.

3ammTy AJEKTPUUECKOW Iemu OT TMeperpy3ku OO0eCleurnBaeT TEIUIOBOM
paclenuTeNlb aBTOMAaTUYECKOTO BBIKIIFOYATES.

[Teperpyska MOKET BO3HUKHYTh npu BKJIIOUEHUU B CETh
AIEKTPOOOOPYIOBaHUS OOIIEH MOIIHOCTHIO MPEBBIMIAIONIEH AOMYCTUMYIO HATPy3Ky
JUIS TaHHOW CETH, YTO B CBOIO OYEpPE/Ib MOXKET MPUBECTH K MEPErpeBy IPOBOJIOB
Pa3pyIICHUIO U30JISIIUN SJIEKTPOIIPOBOAKUA U BOZHUKHOBEHHIO TTOXKapa.

TemoBoil pacuenuTenb MPEACTaBIsIeT COO0H OMMETAUIMYECKYIO TUIACTHHY,
T.. OH COCTOMT W3 JBYX CIassHHBIX TUIACTHUH W3TOTOBJEHHBIX W3 PA3HBIX METAJIJIOB,
UMEIOIIUX pa3HbIi KOG PUIIMEHT paclIupeHusl IPU HarpeBe.

[Ipu npoxoxaeHUU Mo OMMETAUTMYECKOW IUIACTUHE TOKa IPEBBIIIAIONIETO
HOMUHAJIbHBIA TOK AB macTuHa HarpeBaeTcsi, Py ATOM OJMH METAILT PacCIIupsAeTCs

6BICTpCC Apyroro. 910 MNpUBOAUT K HCKPUBJICHHUIO OMMeETaIINYSCKON TIACTHUHBI.
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[Ipy WCKpUBICHMM OHA BO3JCHCTBYET Ha MEXaHM3M PACIENUTENsI, KOTOPBIM
pPa3MBbIKAET MOJABMKHBIA KOHTAKT.

Bpemsi cpabaThiBaHUS TEIJIOBOTO pACLEMHUTENS] 3aBUCUT OT BEITHMYHUHBI
MPEBBIIICHUS TMPOTEKAIONIEr0 B IIEMM TOKAa HAJ HOMHUHAJIbHBIM TOKOM AB.
UYewm OoJibliie 5TO MPEBBIIICHUE, TEM ObICTpee cpaboTaeT paclenuTellb.

Toku ycTaBOK aBTOMATUYECKUX BBIKJIIOUATENICH, CHYKaIUX JJIs 3allUThl
OTJICJIbHBIX YYaCTKOB CETH, CJEAYyeT BBIOMpaTh MO BO3MOXKHOCTH HaWMMEHBITUMHU
[0 pacueTHbIM TOKaM JTHUX YYaCTKOB WJIM [0 HOMHHAJIbHBIM  TOKaM
ANEKTPONIPUEMHUKOB, HO TaK, 4YTOOBI amnmapaTbl 3alllUThl HE OTKIIOYAIH
AIEKTPOYCTAHOBKH TIPH KPAaTKOBPEMEHHBIX IMeperpy3kax (IMyCKOBbIE TOKH, IHUKH
TEXHOJIOTHYECKUX HArpy30K, TOKH IIPU CaMO3aITyCKe U T. I1.).

Crnenyet oOpaniaTh BHUMaHUE Ha MAPKUPOBKY U XapaKTepucTUku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJICIb aBTOMATHYECKOI'0 BBIKIIFOUATE]IS,

- HOMUHAJIBHBIA TOK - MAKCUMAJIbHBIN TOK DJIEKTPUYECKON CETH, MPU KOTOPOM
ABTOMATUYECKUN BBIKJIIOYATEIb CIIOCOOCH JJIMTENIbHO padoTaTh 0e3 aBapuiHOIO
otkiroueHus 1enu. CTaHaapTHBIE 3HAYCHHS HOMHHAJIBHBIX TOKOB aBTOMATHYECKHUX
BBIKJIFOUATEIICH JIJISI CeTeH »KMIIBIX U 00mecTBeHHBIX 3manuii: 10, 16, 25, 32, 40, 63 A;

- HOMUHQJIBHOE HaIpsIKCHUE - MaKCUMaJIbHOE HalpsbKeHue ceth B BousbTax,
Ha KOTOPOE pacCUUTaH aBTOMATUYECKUH BBHIKJIFOYATEb;

- TIpelesibHasl OTKIII0Yaroas cioCOOHOCTh aBTOMAaTUUECKOTO BBIKIIOUATENS -
MaKCUMAaJIbHBIH TOK KOPOTKOTO 3aMbIKaHUsi B AMIepax, KOTOpPbIA CHocoOeH
OTKJIIOUUTH JaHHbIH AB coxpaHuB mpu 3TOM CBOIO paboTocmocoOHOCTh. B ciydae
MIPEBBIIICHUS TOKOM KOPOTKOTO 3aMBIKaHUS 3HAYCHMsI YKa3aHHOW MpeIesIbHOM
OTKJTIOYAIOINIEH CIMOCOOHOCTH BO3HUKAET BEPOATHOCTH OIUIABICHUS TOJABUKHBIX
KOHTakTOB AB u ux npuBapuBaHus Ipyr K Apyry, T.€. Bbixoga AB u3 cTposi.

- XapaKTepHCTHKa cpalaTbIBaHUS - OIpPENENsIeT Iuarna3oH cpadaThIBaHUS
aneKkTpoMarHutHoro pacuenutenas AB. Xapakrepuctuka cpaOaTbIBaHHS HMEET
OykBeHHOe oOo3HaueHue. JIJsg 3amuThl  DIEKTPUUECKUX CETeH IKWIBIX H

OOLIECTBEHHBIX 3/1aHM yalle Bcero npumenstores AB ¢ xapakrepuctukamu B, C, D.
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Jlorotun

] BM63-1X
—30/400V. 50tz t

1- HaumeHoBaHue n cepus
2 - HoMnHanbHOe HamnpsxeHune

3 - BpemMA-TOKOBas xapakTtepucTuka

4 - HoMMHanbHas yacrota

5 - HomuHanbHasa oTknYakLasa cnocobHOCTb
6 - TokoBas Harpyska

Pucynok 2. [Ipumep mapkupoBku AB

I[I/IaHaSOHBI TOKOB MI'HOBCHHOI'O  paCHCILJICHUA B 3aBUCHUMOCTH OT

XapaKTepUCTUKH cpabaThIBaHUSI B COOTBETCTBUU C [12] npencrasieHsl B Tadmaune 1.

Tabnuua 1
Jlnana3oHbl TOKOB MTHOBEHHOTO PACLETUICHUS
XapakTepucTuka cpabaTbIBaHUS Jnana3oH
(tunn AB)
B Csbiie 3 [, 10 5 I,; BKIIFOYUTEIBHO
C Cspiie 5 I, 7o 10 I,; BKIIFOUUTETBHO
D Cseiie 10 I, 7o 20 I,; BKIIIOUUTETBHO

I, - HoMuHaNBHBIN TOK AB.

Bri6op aBTOMAaTHUECKOro BBIKIIIOUATENS OCYIIECTBISECTCS IO CHEAYIOIIUM
rapaMeTpam:

- M0 KOJIMYECTBY NOJIIOCOB. OHO- M ABYyXMHoJItOCHblE AB mpuMeHstores s
onHO(a3HOM ceTH, a TpeX- U YeThlpexnoitocHsle AB - B Tpexdasznoii cetu;

- 0 HOMHUHAJIIBHOMY HamnpspkeHuto. HomuHanpHOE HampsikeHne AB 0omkHO
OBITH OOJIbIIIE WM PAaBHO HOMUHAIBHOMY 3HAUECHMIO HAIMPSKEHUS 3alllUIAeMON UM
LETIH;

- M0 XapaKTepUCTHKE cpabaTbiBaHUA. XapaKTepUCTUKY cpalarbiBaHus AB

MOXHO BBIOpaTh coriacHo Tabnuie 1;
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- IO HOMUHAJIBHOMY TOKY. OnpeneuTh He00X0IMMbIA HOMUHAIBHBINA TOK AB

MOZKHO I10 MOIIIHOCTH HUJIN ITO CCUCHUIO KNJI Ka0es.

YcrTpoiicTBa 3alIIUTHOrO OTKJIKOYeHHus U Pepenunansroro Toxka (YIAT)

VYCTpOoHCTBO 3alIUTHOTO OTKJIIOYEHUs AU(GdepeHIuanbHOro TOKa WIH, Kak
4acTo TroBOPAT, «Y30» - 3T0 KOMMYTAalMOHHBI anmnapar, NpeJIHAa3HAaYeHHbIA IJIs

3alllNThI G)JIeKTpI/I‘ICCKOﬁ OCTIN OT TOKOB YTCUKH.

................................... T:J
1 — nudppepeHUHMANTBHBIH
TpanchopMaTOp TOKA; f @ ™ ]] ¥30
2 — NOpOTOBLII INEMEHT; | - —
3 — HCNOJHHTENBHBII '4 A6 D 3 '\-@ ]
MEXaHHIM; ( I l '1-[:
4 — Hens TeCTHPOBAHMSA] ! 1 2
5 — CHIIOBBLIE KOHTAKTBI; xR ™
6 —3aIMTHBIN KOHTAKT R = “_.,.1— - 1
LEeNnH TECTHPOBAHMSA "y @j@:‘l
T — knonka «TecT»; T e
R — TecTOBBII pe3HcTop; { 2 |iN ﬁ
1, 2, N — xnemmber Y30, o o L

Pucynoxk 3. [Ipunnun padotsr YT

Toxk YTCYKN — 3TO TOK, HpOXO)ISIH_II/Iﬁ IO HCXKCJIATCIIBHBIM, B HOPMAJIBHBIX
YCIOBHAX OKCIUTyaTalluU, IPOBOJAIIUM ITYTAM.

B HOPMAJIBHOM PCKUMCE pa6OTBI QJICKTPOYCTAHOBKH, G)JICKTpI/I‘ICCKI/Iﬁ TOK
MMPOTCKACT 4YCPC3 MPOBOIJHHUKHW BHYTPH HCC, KaK IIPCAYCMOTPCHO KOHCTpYKI.IPIGfI.
Or APYIrUX TOKOIIPOBOJAINNUX 3JICMCHTOB KOHCTPYKIHUU (MCTaJ'IJ'II/I‘leCKI/Ie KOpPIIYyC,
pama, KapKac), IMPOBOAHUKH OTICJICHBI I/IBOJISII_II/ICI\/JI, COIMPOTUBJICHUC KOTOpOﬁ HC

IMMO3BOJIACT CO30aTh SJICKTPUYICCKYIO IICIIb.
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Pucynok 4. [Ipumep konctpykiuu YT

Ecniu mo kakoil-to mpuuuHe (MOBpEXACHHE, BIAXHOCTb, TOKOMPOBOASILAS
NbUIb W T.I.) CONPOTUBJIEHUE HM3OJSIMU YMEHBIIUIOCh, HA KOPIYyCEe WU APYTHX
TOKOMIPOBOASIINX 3JIEMEHTAaX YCTAHOBKU MofABIsgeTcs noTeHuuan. Cam mno cede TOK
YT€UKH HE BO3HHMKHET, HEOOXOJUMO CO3/1aTh 1E€Mb, COCIAUHSAIONIYIO 3JIEKTPUUECKUN
npuboOp ¢ MOTEHLMAJIOM Ha KOpPIyce ¢ 3eMJIeH WIM HEHUTpajbio. 3/1€Ch BO3MOXKHO
HECKOJIBKO BApUAHTOB.

B nepBom ciyuae, KOpnyc 3J€KTpPOYCTaHOBKH, HalpUMep, OBITOBON TEXHHKH,
KAacaeTcs METaJUIMYECKOro IPOBOAHUKA, UMEIOIICTO KOHTAKT C 3emilei. B Touke
KaCaHMsl 3aMbIKA€TCS LENb, U BO3HUKACT TOK yTE€YKU. ECIM KOHTAKT IOCTaTOYHO
HAJKHBIA, TO CUJIa TOKa BO3pPAcCTET 10 Topora cpabaTbiBaHHS aBTOMATUYECKOTO
BBIKJIIOUATENsl B IIUTKE nOUTaHus. [Ipu cr1aboM KOHTakTe MOXKET BO3HUKHYTH
VUCKPEHHUE, JIOKAIbHBIA HArpeB TOYKM KacaHUs, YTO IPUBOAUT K OIUIABICHUIO U
JAJbHENIIEMY ITOBPEXKICHUIO U30JISIUHU IIPOBOIOB, BO3TOPAHUIO U IOKAPY.

B npyrom caydae, KOpIyC OJIEKTPOYCTAaHOBKM HE HMMEET KOHTAaKTa C
3a3€MJICHHBIMM IpeAMETaMU M caM He 3a3eMiieH. [Ipu xacaHuy BHEIIHHX ITaHesen
YEJIOBEKOM, BO3HMKAET HArpyska, T.K. TEJIO0 YEJOBEKa SBISECTCS IPOBOJAHUKOM, U
4yepe3 Hero IMpOTEKAeT JJICKTPUYECKUM TOK. IIOCKOIBKY compoTHBiICHUE TEna
YeJI0OBEKa BEJIMKO, CHJIa TOKAa HENOCTaTO4YHa AJii cpabaThIBaHUS aBTOMATHYECKOI'O
BBIKJIIOUATEJIs] B IUTKE NUTAHUS U YEJIOBEK IOJy4aeT 3JIEKTPOTPaBMY BIUIOTH 110
JIETAaJIbHOTO UCXOMA.

Takum oOpazom, YT obecneunBaeT 3amIUTy YeIOBEKa OT MOPAKEHUS
AJIEKTPUYECKUM TOKOM U 3aLIUTY OT II0XKAPOB.

[Mpunmun neiicteus YAT cnepyrommii. [Ipu HOpManbHOM pexuMe padOThI

ey, Koraa IIOABHMXKHBIC KOHTAKTbBI yHT 3aMKHYTHI, HpHMOﬁ TOK OT (1)33H0r0
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IIPOBOJA MPOXOAUT yepe3 maruuronposon YT, 3ateM uepe3 Harpysky, B KauecTBe
KOTOPOM BBICTYNAIOT, MOJKIIOUEHHBIE BJEKTPONOTPEOUTENM U  BO3BpAIAETCS
0o0paTHO B CETh MO HYJIEBOMY IPOBOJHUKY, TakK ke yepe3 Mmaruutonporoa YT, npu
ATOM BeJIMYMHA 00pAaTHOrO TOKA paBHA BEJIMUMHE MPSIMOTO TOKA.

IIpsamoir Tok poxoas yepe3 maruuronposos YT co3maer B HeM MarHUTHBIN
MOTOK, B CBOIO oOuepelb OOpaTHBIM TOK TaK € CO3JaeT B MAarHUTOINPOBOJIE
MAarHUTHBIA IIOTOK TakKOW JK€ BEJIMYMHBI, HO TaK KakK HaIlpPaBICHUE TOKOB
IIPOTUBOIIOJIOKHO, TO U CO3[aBa€Mble UMHU MAarHUTHBIE ITOTOKHU IIPOTHUBOIIOJIOKHBI,
T.€. MarHUTHbIC [OTOKU HAINPABICHBI BCTPEYHO I10 OTHOUIEHWUIO IPYyr K IPyry H
COOTBETCTBEHHO, IMPU PABHBIX 3HAYEHHUSX MPSMOTO U OOpPaTHOTO TOKOB,
YPAaBHOBELIMBAIOT APYT JIpyra, B pe3yJbTaTe 4ero CyMMapHbId MarHUTHBIM IIOTOK B
MAarHUTONPOBOAE paBeH HYyJMO. Tak Kak CyMMapHbId MAarHUTHBIM IIOTOK B
MarHuTOINPOBOJIE€ OTCYTCTBYET (paBeH HYII0), BO BTOPUYHOM OOMOTKE TOK HE
nHAyKTUpyeTcs. I1oaBUKHbIE KOHTAKTHl 3aMKHYTHI, 3JIEKTPUUYECKasl LENb BKIOYEHA
Y HAXOJUTCS B HOPMAJIbHOM PEKUME PabOTHhI.

Ecny B 0THOM U3 2JIEMEHTOB AJIEKTPUYECKOMN LIENM BO3ZHUKACT YTEUKa TOKA, TO
4acTh  JJIEKTPUYECKOIO TOKAa HAYMHAET M[POTEKAaThb I10  HEXKEJIATCIbHOMY
poBoAsLIeMy IyTu. IIpu 3TOM, 4acTh TOKa AIEKTPUUECKOU LIETH, ITOCTYIIAOMIas OT
(dazHOro NMpoBOAa HEe OYAET BO3BPALLATHCS B CETh, a MPOXOJS IO HEXKEIATEIBHOMY
MPOBOSIEMY TMYyTH OyaeT yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpbIN OyneT Bo3Bpamathcs B ceTh uepe3 MarHutonpoBon YT mo HyneBomy
MPOBOAY, OyJET MEHbIIE MPSMOro TOKa, MOCTYMAIOLIEr0 B C€Th, COOTBETCTBEHHO U
BEJMYMHA MPSMOIO0 MarHMUTHOTO TIOTOKAa CTaHET OoJibllle BEIMYHUHBI OOPATHOTO
MAarHUTHOIO IIOTOKAa, B pe3ysbTaTe 4ero B MarHutomnposoae YT cymmapHbii
MAarHUTHBIN MTOTOK YK€ HE OyJeT paBeH HYJIIO.

Bo3HuKIINNM cyMMapHbI MarHUTHBIN ITIOTOK UHAYKTUPYET IEKTPUUECKUN TOK
BO BTOPUYHOM OOMOTKE, KOTOPBIM MPOXOJIs 4Yepe3 MAarHUTODJIEKTPUUECKOE pelie
MPUBOJIUT €ro B paboTy, a OHO, B CBOIO OU€pellb, Pa3MbIKAET MOJABUKHbIE KOHTAKTHI
OTKJII0Yasl DJIEKTPUUECKYIO LIEIIb.

VYCTpOHCTBO 3alIUTHOTO OTKIIOYEHUs: IUudPEepeHInaTbHOTO TOKa HMEET B
o0uxoJe W JApyrue Ha3BaHUs, Hanpumep, aud@epeHlIHnanbHbIil BBIKIIOYATENb,
aBTOMAaTUYECKUH BBIKIIOYaTe b U PepeHInaTbHOTO TOKA, YCTPOUCTBO 3aIlIUTHOTO

OTKJItOUeHHs. Takxke B Pa3JIMIHBbIX TOKYMCHTAX BCTPCUHAIOTCA PA3HBLIC 366peBI/IaTypBI
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naHHoro ycrpoiictBa, Hannpumep, ABIT B 'OCT IEC 61009-1-2020, BAT B I'OCT
IEC 61008-1-2020; YT B CII 256.1325800.2016; Y30 B IIYD u CII 31-110-2003.

OcHoBHbIMHU XapakTepucTukamu Y T sBusroTcs:

- tun. B 3manusax moryTt npumenarscs Y /T tuna «A», pearupyromue Kak Ha
IIEpEMEHHBIE, TaK U Ha MYJIbCUPYIOIIUE TOKHU YTeUKH, uin Tuna «ACy», pearupyrouue
TOJIBKO HA IIEPEMEHHBIC TOKU yTE€YKU. VICTOUYHMKOM ITyJIbCUPYIOLIET0 TOKA YTEUYKH
MOTYT SBJIATBHCSA CTUPAJIbHBIC MAIWHBI C PETYIATOPAMU CKOPOCTH, PEryIupyemble
HMCTOYHMKHU CBETA, [IEPCOHATIBHBIE KOMIIBIOTEPHI U JIP.

- HOMHMHQJIBbHBIA TOK - MakcUMaibHBIM TOK mpu kotopoM YT cnoco6HO
JUIMTENTbHO paboTaTh, HE Tepsisi CBOIO paboTocnocoOHOCTh. CTaHIapTHBIMH,
HamOoJiee 4YacTO MCMOJIb3YEMbIMU 3HAYEHUSAMH HOMHMHaJIbHBIX TOkOoB YT,
UCIIOJIb3YEMbIX B 3JIEKTPOYCTAHOBKAX XUJIBIX M OOIIECTBEHHBIX 3JaHUM SBIISIOTCS:
10, 16, 25, 32, 40, 63A;

- nuddepeHuuanbHbli TOK — MUHUMAJIbHBIA TOK yT€4KH, npu kotopom YT
MIPOU3BEJICT OTKIIOUEHUE dJeKTpruueckol nenu. JuddepeHnuanbHbii TOK — 3TO OHa
13 TJIABHBIX Xapakrepuctuk Y /T;

- HOMUHAJIBHOE HANPSDKEHHE — HaIpsoKeHHe cetd npu koropom YT
CIIOCOOHO JITUTENIbHO paboTaTh, HE TEPsisd CBOIO pabOTOCIIOCOOHOCTH;

- pox Toka (TOCTOSTHHBIN WJIM TIEPEMEHHBIN );

- YCIOBHBIM TOK KOPOTKOIO 3aMBbIKAHUS — TOK KOTOPBIA KPAaTKOBPEMEHHO
Moxetr Beiepkarh YT 1o MoMeHTa moka He cpaboTaeT aBTOMATHYECKUM
BBIKJIIOUYATEIIb, YCTAHOBJIEHHBIN JUIS 3aLUTHI LI OT KOPOTKOT'O 3aMbIKAHUS.

Brei6op YT npousBoauTcs 1O CIAEAYIOMHUM KPUTEPUSIM:

- 10 HOMUHAJIBHOMY HANpPsDKEHUIO U TUIly ceTH. HoMHHanpHOE HampsiKeHue
YT nomxHo ObITH O0bIIE JTUOO PABHO HOMUHAIBHOMY HAIPSKEHUIO 3aIUIIAEMON
uM 1ienu. Jns onHodazHol cetn Tpedyercs nByxmnoitocHoe YT, mis tpexdaszHoit
CETU — YETHIPEXIIOIIOCHOE;

- 0 HoMUHaJIbHOMY TOKY. Cornachno I1YD ucnons3oBanue YT B rpynnoBbix
JUHUSAX, HE MMEIOMIMX 3alIUThl OT CBEPXTOKa, 0€3 JIOMOJHUTEIBHOrO arrmaparta,
o0ecreynBaroIero Ty 3aluTy He nonyckaercsa. W3 storo cienyer, yro nepen YT
JOJIKEH CTOATh aBTOMATHYECKHUI BBIKJIIOYATENb WM APYrod ammapaTr ¢ (pyHKUuen
3aIUTHI OT CBEPXTOKA, MO TOKY KOTOPOr0 HEOOXO0AMMO BhIOMpaTh HOMUHAIBHBINA TOK

YAT. Ilpu stom HoMuHabHBIM TOK YJIT nmomkeH ObITh Ooibliie OO paBeH
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HOMHUHAJIBHOMY TOKY YCTaHOBJICHHOTO /IO HETO almapara 3aiuThl (ABTOMaTHYECKOTO
BBIKJTFOYATEJIsI WUIM IPYTroro anmnapara ¢ (yHKIMen 3alIiuThl OT CBEPXTOKA);

- mo  guddepennuanbHoMy  TOKy.  CTaHIapTHBIMH  BEJIMYUMHAMHU
muddepennmansaoro Toka YT sBmsrorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ muddepennuanpapiM TokoM 100, 300 u 500 MA nOpUMEHSIOTCS JIsI 3alTUTHI
oT moxapoB, ¢ aubdepeHmmaibubiMu Tokamu 6, 10, 30 MA - 1a1ud 3anIUTHI

OT ITOPAXKCHUA YCIIOBCKA JJICKTPUICCKHUM TOKOM.

cepus NPOU3BOAUTENB

HOMUHaNbHBbINA TOK -‘/
\sm-sa , i
HanpsXeHue 50A e
a T 208- 50U cxema

-._‘__ylaﬂ 30 uA h——’ NOAKNIOYEHUA
anbdepeHumansHein = / 0603Ha4YeHun
TOK

l-uf

"

0

YCNOBHBIA TOK K37' (STt
T™Nn ¥30 =
KHonka «TECT» TeMNepaTypHbIiA AManasoH

4

8
—
rh =

=

@R

(ctanpapTHas ot -25 go +40)

4
I Tun AC E - ANSi CUHYCOMAANBLHOIO
T nepeMeHHoro Toka

14 4 Tun A - ANA NYALCUPYOLLEro

M NOCTOSIHHOrO TOKa (M AN CUHYyCOMAans-
e HOro NEPEMEHHOro TOKa)

144 Tun B - ANA NOCTOAHHOTO TOKA (M
‘ IR ANS CUHYCOMAANBHOMO NEPEMEHHOMD
N TOKa W ANS NYNbCUPYIOLWLEro NOCTOSAH-

HOrO TOKa)
Pucynok 5. Mapkuposka YT
[Ipumensiemple Tunsl YT @GyHKIMOHANBHO JOJDKHBI MpeaycMaTpUBaTh

BO3MOXHOCTh MPOBEPKU UX paborocnocoOHocTH, mpoBepka YT (tectupoBanme)

JJI KUJIBIX 00BEKTOB HOJDKHA IMPOBOAUTHCA HC PCIKC OAHOI'O pada B TpU MCCAlA,
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O YeM JIOJDKHA OBITh 3aluch B MHCTPYKLIHMHU IO SKCIUTyaTallud MPeANnpusThs-
MU3TOTOBUTEIIA.

YcranoBka YT, pAeldcTByrOIMX  HAa  OTKIIOYEHHE,  3alpelacTcs
IUISL DJIEKTPOIIPUEMHHMKOB, OTKJIIOUYEHHE KOTOPBIX MOYKET IPUBECTH K OIACHBIM
MOCJHEACTBUSAM: CO3JAHUIO HENOCPEACTBEHHOM yrpo3bl Uil JKM3HH JIIOJIEH,
BO3HUKHOBEHUIO B3PBIBOB, IT0XKAPOB U T.II.

JUisi caHUTapHO-TEXHUYECKUX KaOWH, BaHHBIX U JYHIEBBIX PEKOMEHIYETCs
yctanaBnuBaTh YT ¢ HOMUHaNbHBIM IU(PEpeHIINATBHBIM OTKIIOYAIOIIMM TOKOM
no 10 MA, ecnm ons HUX BBIAENEHA OTIEIbHAs JUHUSA, B OCTAIBHBIX CIIydasx,
HarpuMep, Mpu NPUMEHEHUU OJIHOM JIMHUM JJI CAHUTAPHO-TEXHUYECKON KaOWHBI,
KyXHH U Kopujopa, cieayer npumenats YT ¢ HomuHanbHbIM 1uddepeHInanbHbIM
OTKJIIOYAromuM TokoM 10 30 MA.

Hnst onHokBapTupHbIX AoMoB YT ¢ HOMuHanbHBIM AuddepeHnaIbHbIM
OTKJIIOYAIOIINM TOKOM 110 30 MA peKOMEeHIyeTCs IpeAyCcMaTpUBaTh ISl TPYIIIOBBIX
JVUHUKA, TUTAOMIMX IITENCENbHbBIE PO3ETKHM BHYTPH JOMa, BKIIOYAs IOJBAJIbI,
BCTPOEHHBIE M NPUCTPOCHHBIE Tapakh, a TAaKKE B TPYNIIOBBIX CETIX, MUTAKOLIUX
BaHHBIE KOMHATBI, [JyIIeBble U cayHbl. J[1 yCTaHAaBIMBAEMBIX CHapYyXH
HITETCeNIbHbIX po3eToK ycTaHoBka YT ¢ HoMuHanbHbIM auddepeHImanbHbIM
OTKJIFOYAIOIIUM TOKOM 110 30 MA oOs3aTenbHa.

B 3panusx moryr npuMeHsThess Y30 Tuma «Ay, pearupyromme Kak Ha
IIEpEMEHHbIE, TaK M Ha MYJIbCUPYIOIIHE TOKH TMOBPEXKIACHUN, Wi «AC»,
pearupyromme ToJbKO Ha IEPEMEHHBIE TOKH YTEUKH.

Kax Bunno u3 xonctpykuuu YT (ecnu peub ujger He 0 KOMOMHUPOBAHHOM
YCTPOICTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB W MpH JIIOOOH CXeMe €ro
MOJAKJIIOUEHHUST  JOJKHAa  OBITh  MpeaycMoTpeHa  oOsi3aTeibHasi  yCTaHOBKA
aBTOMAaTHYECKOTO BBIKJIIOYATENS, U1 3aLIUThI, KaKk caMoi ceTH, Tak U1 Y [T oT TokoB
Meperpy3Ku U KOPOTKOTO 3aMbIKaHHUS.

Taxke HeoOXxoauma mnepuoauyeckas mpoBepka padotocrnocodHocTH Y/IT.
Cranpgapramu [7, 8] ycTaHOBIEHO TpeOOBaHHE MO HAJUYMIO YCTPOMCTBA MPOBEPKU
paboTocnocoOHOCTH YAT (KHOTIKM). [IpoBepka paboTOCIIOCOOHOCTH
ocymectBisgercss HaxatueM KHonku «TECT». Ilpm ee wnaxatum B YT

HCKYCCTBCHHO CO30aCTCA TOK YTCUKH, YTO JOJIZKHO ITPHUBCCTU K OTKIIOYCHUTIO YI[T
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YcTpoiicTBa 3alIMTHI OT IYroBoro npodost uiam uckpenus (Y 3/11I1)

JlyroBoii mpoOOW WIM HCKpPEHHUE — OJWH M3 aBapUUHBIX TMOXKAPOOTACHBIX
PEKUMOB B DIIEKTPOCETSX.

B ornnume OT KOPOTKMX 3aMBIKaHWM, BO3HUKAIOIIMKA IIPU  HCKPOBBIX
Y IYTOBBIX pa3psifax TOK, OTPAHUYUBACTCSA CONPOTUBJICHUEM HArpy3Ku, Ha KOTOPBIU
HE pearupyroT aBTOMATUYECKUE BBIKIIOYATENIH, HO 3a CYET JUIUTEIIbHOIO BPEMEHU
€ro MPOTEKaHUs, MOKET IIPOUCXOIUTH BOCIUIAMEHEHNE U30JISALIMHU IIPOBOJA.

OpHoli W3 TJABHBIX MPUYUH HCKPEHHs SIBISIETCSl OOJIBIIOE IEPEXOHOE
conpotuBienre (BIIC), B oOuxole Ha3bIBAEMOE TaKXKE «IUIOXHUM KOHTAKTOM).
IIpu BIIC Ha mepexone 3JEKTPUYECKOTO TOKAa C OJHOrO NMPOBOJHMKA Ha JAPYrou
oOpa3yeTcsi mocieAoBaTellbHasl WM TapajljiebHas 3JEKTpUYEecKas Jayra Mexay
IIPOBOJAMU UJIN KOHTAKTaMH.

BIIC yacto BO3HHMKaeT BcieACTBHE Je(DEKTOB W MOBPEKIACHUMH,
MPOU3OIIEAIINX MTPH dKCIUTyaTauuu oobopynoBanusa. Hampumep:

- TOBpEXACHUS H30JSUUU Kabens TBO3ASIMH, UIypylNaMu, 3aKUMaMu WIH
[P MEXAHUYECKOM BO3AECUCTBUM APYTMMHU IIPEIMETAMU;

- IOBPEXKICHUSI U30JIALIMY KaOesel rpbl3yHaMy U JOMAIIHUMHU >KUBOTHBIMH;

- U3JI0M Kabens (MpoBOJa) MpU M3rudax Ui MPU MOCTOSHHBIX MEXaHUYECKUX
BO3ICHCTBUSIX;

- CTapeHUE MU30JIALMHU, MOBPEXKACHUS OT BO3JCHCTBUS TEMIEpaTyphl, BIIATW,
ApYTUX pa3pylmamux GakTopos;

- YXYAIICHHE KOHTAKTa M3-32 OCIa0JeHUsl 3aKUMOB, CTAPEHUS U OKHUCIICHHS
IIPOBOJOB U T.J.

B noBpexnénHoi kKuie BO3HHUKAET Majblil 3a30p, MpoOMBaemblili padodyum
HaIpsHKEHUEM, TO3TOMY TOK 10 TaKOMY KaOeJto MpoI0JKAET MPOTeKaTh, U OCTAETCS
OJIM30K K HOMHUHAJIBHOMY 3HAYEHHWIO, a 3HAYMUT, ABTOMATUYECKHUH BBIKIIOYATEIb

Ha HEro He pearupyer.
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OcnabnenHnsig MEXIHWUBCHOE MepegasneH bR HenonHoueHHbIR
KOMTAKT NOBPEXRIeHHE Kabens HOHTAKT
kabenn
. .
Hedent MospexaeHne MexaHmuecros MoapesaeHWe CHpyTHa Meab v
xabena [PbI3YHAMM NOBPEHAEHHE MAM CTapeHKe ANKHAMH IR
HAOAALMH HI0AALMKA

Pucynok 6. Bo3aMosxHbIE IPUUKUHBI UICKPEHUS B 3JEKTPOIIPOBOJIKE

B 3a3ope BO3HMKaeTr IYroBou paspsill, CONPOBOXKIAIOMIUNCA HUHTCHCHUBHBIM
BBbIJICJICHUEM TeIlIa, YTO MPUBOJUT K AalbHEHIIEMy pa3pylUICHUIO U30ISIUUA KaOemns
Y €ro BO3rOPaHHUIo.

[Ipu  OonbIIOM  TNEPEXOJHOM  CONPOTHUBIEHMM  BO3HUKAaeT  IPOIIECC
IUKIMYECKOro oOpa3oBaHMsI U TallleHWs] DJIEKTPUYECKOM Iyru, MTPOUCXOIUT
3HAQUUTENIBHOE W JUJIMTEIBbHOE BBIICICHUE TEIUIOBOM HSHEpruu. Bo3HUKAIOT
JUIUTENIbHBIE M YCTOMYMBBIE TEIJIOBBIE PEXUMBI pabOThl AJNEKTPUUECKUX LIETICH,
BCJICJCTBUE YEro MPOMCXOAUT pa3pylIeHUE H3OJISUUU U 3alIMTHBIX OOO0JIOYEK, a
TaKKe MOCJIEIYIOIIEE BO3TOPAHHUE.

[To MexaHHW3My BO3HMKHOBEHHUS, pa3JAYAOT IIOCJIEHOBATEIBHBIN TYTrOBOM

poOoH, MapajuiesIbHbIA TYyTroBOM Mpo0oil U JyroBoi mpoOoii Ha 3eMITIO.

L (nuHuA)
HATPY3KA
N (HeATpansb) 1
[
[
PE (3azemneHue) 1

i - O O O O O W = .
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Pucynok 7. MexaHu3M BOSHUKHOBEHHUS IyTOBBIX MPOOOEB
[lon mnocnenoBaTeNbHBIM JIYrOBBIM MNPOOOEM MOHUMAETCS AJIEKTPUUYECKHI

npo0oil M30sMU (MM BO3AYUIHOTO MPOMEXYTKa), NMPU KOTOPOM TOK MPOTEKaeT
yepe3 Harpys3ky nenu, 3ammuimaemoit Y3JII1. TlocnenoBaTenbHBIN AyroBod mpoooit
BO3HMKAET, MPEKIE BCEro, B PE3yIbTaTe IOBPEKIACHUS NPOBOJA WIH TMOTEPH
KOHTaKTa B IIOCJEAOBATEIbHOCTU C HArpy3koih. B 3TUX ciydasx, BeJIMYMHA TOKa
MEHbIIE, YeM paboyuil TOK, U aBTOMAaTHYECKHE BBIKIIOYATENU WU BBIKIIOYATENIN
g depeHInanbHOro Toka He CIOCOOHBI ONPEAEIUTh HEUCTIPABHOCTh U OTKIIIOUUTH
3aIIUIIAEMYIO LEb.

[MapannensHbld 1yroBoi nmpoOoi - 3To mpoOoi, TpU KOTOPOM TOK IPOTEKAET
MEXAYy aKTHBHBIMH TPOBOJHMKAMH, NapajyielbHO Uenu Harpy3ku. [Ipo6oii
COIMPOBOXKJIA€TCA MOSBICHUEM JJIEKTPUUECKOW Iy, CIIOCOOCTBYIOIIEH 3aMBIKAHUIO
MPOBOJHUKOB. BelnunHa Toka NpH MapaiebHOM Mpo0O0e OMpenesnseTcs MOJHBIM
CONPOTUBIICHUEM LENU. B 3aBUCUMOCTH OT TOro, KaKOl HOMHUHAJIBHBIA TOK MMEET
aBTOMATUYECKUH BBIKIIIOYATEb, MPOUCXOAUT (WM HE MPOUCXOJUT) OTKIIOUYECHUE
uenu. [lpu 3arpyOneHHON ycTaBKe TOKa cpabaThiBaHUSI aBTOMATHYECKOI'O
BBIKJIFOYATEIISI OTKIIOUYEHUE LIEMH IPOUCXOUT € 3aAEPIKKOM.

JlyroBoii mpo0Oo¥i Ha 3eMJII0 — 3TO MPOOOH, TPU KOTOPOM TOK MPOTEKAET MEKITY
AKTUBHBIM MPOBOJHUKOM U 3€MJIEH B Pe3yJibTaTe 3aMbIKaHUs (Pa3HOTO MPOBOJAHHUKA
Ha 3€MJII0 WJIM Ha BJIEMEHT JJIEKTPUUYECKHU CBSI3aHHBIN C 3€MJICH.

YerpoiicTBo 3amuThl oT ayroBoro mpo6os (Y3/II1) — HOBBIM Kilacc anmapatos
3aIIUTHl AJIEKTPUUYECKOW CETH, MPEJHA3HAYEHHBINM, B OTIWYME OT JPYTHMX BHJIOB
ANEKTPUUYECKUX 3alIUT, UCKIIOUUTEIBHO IJIS NPEAYNPEKACHUS U MPEIOTBPALICHUS
M0KapOB, BO3HUKAIOUINX H3-3a JYTOBOr0 Mpo00s (MCKpEeHus).

HekoropbiMu pa3paboTyukaMu 3THX H3JAEIUNA MPUMEHSETCS TaKXKe TepMHH

«YCTPOMCTBO 3aIMTHI OT UCKpeHus» (Y3Uc).
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Pucynoxk 8. [Ipumeps! yCTpONCTB 3alIUTHI OT JYTrOBOT0 Mpo00s pa3InyHbIX
IIPOU3BOAUTEIICH

V311 HOCUT UCKITFOUUTENBHO IPOTUBONOKAPHOE Ha3HAYEHUE.

OcHoBHOW  3agmauedt  Y3II  aBasercss  CBOEBPEMEHHO  pPACIO3HATH
BO3HMKHOBEHUE  IOKApOOMACHOTO MCKPEHHS W  OTKIIYUTh  3al[UIIAEMYIO
ANEKTPUUYECKYIO LIEMb.

VY3MI1 cxoHCTpyupoBaHO TakK, YTOOBI OMNPEACIHUTH TIOSIBJICHUE JyrOBOTO
(MCKpOBOI0) pa3psiia W NpepBaTh KOHTYp €HIé mepes TeM, KaKk SHEpPrust B MecTe
HEHUCNPAaBHOCTH JOCTUTHET 3HAYEHUM, BEAYIINX K BO3SHUKHOBEHHUIO TI0Kapa.

V3II oOecrneunBaer aBTOMATHYECKYIO JUArHOCTUKY KOHTPOJIMPYEMOI
AIIEKTPUYECKOW IENMU M MPU BO3HUKHOBEHUU HCKPEHUS OTKIIOYAeT €€ OT oOIei
IATAIOLLEN CETH.

Takum oOpa3om, Lieb TPUMEHEHHUS] 3TUX YCTPOMCTB — 3TO MPEAYNPEKICHHUE
[I0’KapoB, BO3HUKAIONIUX B TOMEIICHUAX, 3JAHUAX U COOPYKEHUSAX IO MPUYHMHE
HEUCITPaBHOCTH 3JIEKTPOOOOPYAOBAHMS, MPOSBISIOUIEHCS B BUJIE AYTOBOro mnpolos

(uckpeHus).
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bonpmmuacTBo Y3/l  uCnonb3yloT CXOXKHE TNPUHLUIBI  OOHApYKEHHS
[I0KapOONIaCHOI0 HCKPEHUS B CETH. YCTPOMCTBO aHAJIMU3UPYET COBOKYIHOCTH
MapaMeTpoOB TOKAa WU HAIPSIKEHUS CETH, XAPAaKTEPHBIX I UCKPECHUS: BEIUYHUHY,
bopmy, TOJISIPHOCTH, TPOJIOJKUTEILHOCTh U TEMIT CJIEJOBAaHUS CKAYKOB. DTU CKAaYKU
U JaroT uHpopMmaluio, oOpabaThiBaeMyl0 MOJyJIeM 0O0paOOTKH CHUTHAJIOB B COCTaBE
V3/I1. BennunHa MOay4YeHHOTO CUTHAjla CPaBHUBAETCS C 3aJaHHBIM 3HAYEHUEM U
IIPU KaKJIOM IMPEBBIIIEHUN 3TOTO 3HAYEHUS IMOJAETCA HMIYJbC PETUCTPUPYEMBIi
HakonuTeneM. [Ipu NOCTHKEHUM B HAKOMUTEJE YCTAHOBIEHHOIO YHUCJa WMITYJbCOB
3aJIaHHOTO YpPOBHS TOAPAJ (OPMHUPYETCS CUTHAJ, OTKIIOYAIOIIHUMA 3allUIaeMyo
JIMHUIO.

Baxnoii xapakrepuctukon Y3/II, sABnserca MoMexo3alUIIEHHOCTb, T.€.
OTCYTCTBUE HEXEJNaTelIbHbIX (JIOKHBIX) cpabaThlBaHUM NpU  BKJIIOYEHUU B
3alMIIAEMYI0 LENb Pa3IudHbIX JIEKTPOIPUOOPOB, HAPUMED, MbLIIECOCa, HCTOYHUKA
MATaHUSI C DJJIEKTPOHHOM KOMMYTAlMEW, JBUTaTelid KOHJIEHCATOPHOIO ITyCKa,
AIIEKTPOHHBIX PETYISTOPOB (TUPUCTOPHOTO THIA) CUIIBI CBETA, (IIYOPECLEHTHBIX U
TaJIOTEHOBBIX JIaMII, @ TaKXe «HOPMAJIbHO HCKPSIIHUX» PYUHBIX 3JIEKTPOOBITOBBIX
MHCTPYMEHTOB C JIBUTaTENIIMU KOJUIEKTOPHOTO TUIIA UCKPEHUE B KOTOPBIX SBJISAETCA
JNOMYCTHUMBIM, HAIPUMED APEJIb.

CTtoutr OTMETUTBH, YTO OTHAEIIbHBIE JJIEKTPUUYECKHE YCTPOWCTBA CAMU MOTYT
reHepUpoBaTh BBICOKOYACTOTHBIE M CPEJHEYACTOTHBIE IOMEXH, KOTOpble OyayT
pacrio3HaBatbcss  Y3/[II kak wucToyHMK wuCKpeHus. Hanpumep, THpHUCTOpHBIE
peryisTopel ¢ (a3oBbIM yOpaBICHHEM 0€3 MOMEXOMOJABIAIOMINX (UIBTPOB;
pa3JINYHbIE YCTPOMCTBA, T€HEPUPYIOLINE BBICOKOYACTOTHBIE NTOMEXHU MOBBILIEHHOTO
YPOBHs, CYIIECTBEHHO MPEBBIIAIOIINE HOPMBI Ha moMexodMmuccuro. Ilpu Hanmumm
MEPEUUCICHHBIX YCTPOMCTB, MNPUXOIUTCS JUOO OTKa3bIBaThCA OT MPUMEHEHUS
V3I1, yBenuuuBasi pucKH BO3TOpaHUM OT UCKpeHus, nubo orkimtodatrs Y3/III Ha
BpEMsI UCMOJb30BaHUsl YCTPOUCTB, SIBISIOIIMNXCA FEHEPATOPAMU BBICOKOYACTOTHBIX U
CPEAHEUYACTOTHBIX IIOMEX.

OcHoBHbIMHU XapakTepucTukamu Y 3/I11 sBisroTcs:

- HOMHUHQJIbHBIA TOK — MaKCUMalbHBIA TOK mpu kotopom Y3JII crocoGHo
JUIMTETbHO  paboTaTth, HE Tepsis CBOIO paborocnocoOHOCTh. B ocHOBHOM
BBINYCKAIOTCA B MATH MOJU(UKAIMUAX, B 3aBUCUMOCTA OT HOMMHAJIBHOTO TOKa: 16,
25, 32,40, 63A;
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- HOMHHAJBLHOC HANpPSOKCHHE — HaNpsDKEHUE ceTH mpu kotopom Y3JIIT
CIOCOOHO JJTUTEIBHO paboTaTh, HE TEPsSI CBOIO PAOOTOCIIOCOOHOCTS;

- YCIIOBHBI TOK KOPOTKOT'O 3aMBIKaHUS — TOK KOTOPBIH KPaTKOBPEMEHHO
MokeT BeiepkaTh Y3JIII g0 MomeHTa moka He cpaboTaeT aBTOMATHYCCKUN

BBIKJIFOYATCIIb, YCTaHOBHeHHBIﬁ IJIA 3alIUTHI OCTIN OT KOPOTKOT'O 3aMbIKaHUA.
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1 — U3rOTOBUTENB; 2 — MOJIETh; 3 — HOMUHAJIBHOE HANPSHKEHUE; 4 — 4aCTOTa; S — HOMUHAJIBHBIN
TOK; 6 — YCIIOBHBIM TOK KOPOTKOTO 3aMBIKAaHUS;, 7 — CXeMa MOAKITIOYCHUS; 8§ — cXeMa MHANKAIUN
cocTosiHus pudopa

Pucynok 9. [Ipumep mapkuposku Y3 /11

Bei6op Y3111 npousBoAUTCS TO CAEAYIOMIUM KPUTEPUSIM:

- 10 HOMUHAJIbBHOMY HanpsbkeHuto. HomunaneHoe Hanpsikenue Y 3/]I1 nomkHO
OBITH OOJIBIIIE JINOO PABHO HOMUHAIBHOMY HAIPSKEHUIO 3alUIIAEMON UM LIeTH;

- [0 HOMHMHaIbHOMY TOKy. Y3JIII He 3amumiaer 53JIEKTPUYECKYIO CETh
OT TEpPErpy3Ku M TOKOB KOPOTKOro 3ambikaHus. Iloatomy nepen Y3/AII nomxen
CTOATh aBTOMATHYECKHI BBIKJIIOYATENb MJIM JAPYroil anmapar ¢ (yHKIHMEH 3aliuThl
OT CBEPXTOKa MO TOKY KOTOPOro HEOOXOAUMO BHIOMpPATh HOMUHANBHBIA TOK Y 3/II1.
[Ipu »>ToM HomuHanbHbBIA TOK Y3III pomken ObITh Oonblie MO0 paBeH
HOMUHAJIBHOMY TOKY YCTaHOBJIEHHOTO /10 HETO anmnapara 3alluThl (ABTOMAaTUYECKOTO
BBIKJTIOUATEJS WIIK JPYToro anmnapara ¢ (PyHKIMEH 3alIUThl OT CBEPXTOKA).

Taxxe npu BeiOope Y3/III cneayer oOpatuth BHUMaHUE HA HAIMYUE (DYHKIIUH

IIPOBCPKHU pa6OTOCHOCO6HOCTI/I YCTpOﬁCTBa. HCKOTOpBIC IMPOU3BOAUTCIIN OCHAIIAXOT
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V311 xHONKOW POBEPKHU, OTIEIIbHBIE MPOU3BOIUTENN B KOMIUIEKTE C YCTPOUCTBOM
MOCTABIISIIOT CPEACTBO KOHTPOJISI B BHUJAE ABTOHOMHOW BHWJIKH, ITO3BOJISAIOLICH
HMHUTHPOBATh HMCKPOBBIC pa3pslibl, U TaKUM OOpa3oM OCYIIECTBIAThL KOHTPOJIb
(YHKIIMOHUPOBAHUS H3JEIUs U OINpeJeseHue 30Hbl €ro JEWUCTBHS, YTO SIBISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAKUX aIlIIapaTOB.

Pucynox 10.ITpumep Y3/III B kOMILJIEKTE CO CPEACTBOM KOHTPOJISI 30HBI
(YHKIIMOHUPOBAHUS

VYceranoka Y3/III B rpynmoBbIX CETSAX NUTAHHUS CHCTEM IPOTUBOIOKAPHOMN
3al0UThl U B DJIEKTPOYCTAHOBKAX MEIMLMHCKOIO HA3HAYCHUS, MOAACPKUBAIOLIMX
KU3ZHEJEATETbHOCTD OONBHBIX, HE IOMYCKAETCH.

VY3AII sBnsercss eme OJHUM BUJOM 3allUThl DJICKTPUUYECKUX IIETEH.
OHo He 3aMeHsieT co0oi Apyrue anmapathl 3alIUThl 1 HE OTMEHSET HE0OXOIUMOCTHU
IIPUMEHEHHUS B DJIEKTPUYECKUX LEIAX aBTOMATUYECKUX BBIKIIOYATEIIEU U YCTPONCTB
3aIIUTHOTO OTKIIOUeHUs AU(HEepeHIINaTBHOTO TOKA.

V311 pexomMeHIyeTCs YCTaHAaBIMBAaTh B OTIEIbHBIX TPYNIIOBBIX JIMHHUIX
IIATAHUS OCBELICHUSI U IUTENCEIbHBIX PO3ETOK II0CJIE IPYIUX alnapaToB 3allUThI
(AB, YIT).

VYcranoska Y3111 3anpemaercs B IMHASX CUCTEM MIPOTUBONOKAPHOU 3aLUTHI,
a TaK)K€ DJIEKTPONPUEMHUKOB, OTKIIOYEHUE KOTOPBIX MOXKET IIPUBECTU K OINACHBIM
IOCIIECACTBUSAM: CO3JaHUIO0 HEIOCPEACTBEHHOM yIrpO3bl JUIS JKU3HU JIIOJEH,

BO3HUKHOBCHHUIO B3PBIBOB, I1OKAPOB U T.I.
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YcrpoiicTBa 3amuThI 0T nepeHanpsikeHus cetu (Y3II)

[Tepenaapl HaNpPsKEHUS B AJIEKTPUUYECKOM CETH ABISIOTCA OAHOM M3 OCHOBHBIX
MPUYUH BBIXOJIa W3 CTPOS AJIEKTPUUECKUX MTPUOOPOB, MPHUBOASIIUX B OTIAEIBbHBIX
ciydasx K moxkapy. OcoO0eHHO OCTpO BOMNPOC 3alllMTHl  3JIEKTPONPUOOPOB
OT TMepenajoB HAIPSHKEHUS CTOUT B KWIBIX MHOTOKBAPTUPHBIX JOMaxX CTapou
MOCTPOMKH, a TaK K€ YACTHBIX XKWIBIX JIOMax MOAKIIOYEHHBIX K CTapbiM JUHUIM
ANEKTpONEPEAY.

YCTpolCTBO 3allUThl OT MEPEHANPSHKEHUS WIM pelie HampsHKEHUs — 3TO
amnmapar  3alluThl, OCYIIECTBIISIIOIIMI  HENPEPHIBHBIA  KOHTPOJb  BEJIUYUHBI
HaIpsDKCHUsT TIUTAIONIEH CETH C 1eJIbI0 O0eCIEeUeHHs] OTKIIOUECHHS Harpy3Ku B

ClIydac BbIXOJad 3HAYCHUA HAIIPSKCHHUA 3a YCTAHOBJICHHBIC ITPHUACIIBL.
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Pucynok 11. I[Ipumepsl yCTpONCTB 3alIUTHI OT NEPEHANPSHKEHUS PA3IMYHBIX
IIPOU3BOAUTEIICH

Haznauenne VY3II 3akmowaercs B 3alluUTe  AJIEKTPOOOOPYHOBaHUS
OT IIepenajoB HAIPsHKEHUS CETH KOTOPhIE MOTYT BO3HUKHYTH B CJIEIACTBHUE
pa3IUYHbIX (PAKTOPOB TAKUX KAk OOpPBIB HYJIA, epekoc (a3 u T.1.

Kak mpasuno, Y3II cocTouT U3 JBYX OCHOBHBIX OJIOKOB: H3MEPUTEIBHOTO
Y UCTIOJIHUTEIIBHOTO.

[Ipu nopmawe na VY/II HanpsokeHHss H3MEpPUTENbHBIA OJIOK ONpeenseT
ero BeJMuMHy. Eciin M3MepeHHOE 3HAUCHUE HANPSIKEHUS JIEKTPOCETH HE BBIXOIUT

3a YCTaHOBHCHHBIﬁ B HaCTpOﬁKaX AUaIta3oH 3HAUYCHUU I/IBMepI/ITCHBHBIﬁ 0J10K 1mogacT
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CUTHAJl Ha WCIIOJIHUTEIbHBIA OJIOK (pelie) KOTOpPbIM 3aMbIKaeT CHJIOBOM KOHTAaKT,
BKJIIOYAsl TEM CaMbIM Harpy3Ky B CETb.

Takum obpazom, YIII ocymiecTBiasieT HEMPEPbIBHBIN KOHTPOIb HANPSKEHUS
ANEKTPOCETU. B ciydae CHMXKEHUS HANPSOKEHUS HUXKE YCTAHOBJIEHHOI'O MOpOTa
VI TIOBBIIICHUS BbIIIE YCTAHOBJICHHOI'O B HACTPOIIKAaX MOpPOTa U3MEPUTENbHBIN OJI0K
MTHOBEHHO TMOJAeT CUTHAJ Ha WCIHOJHUTEIbHBIM MeXaHu3M (pelie) KOTOPBIH
OTKJIIOYAET JJIEKTPOYCTAHOBKY OT ceTH. llocne BOCCTAHOBIIEHHS 3HAYCHHUS
HampsDKeHUs 10 JIONYCTUMOI'O  3HAYEHMs, HW3MEpPUTENbHBIM  OJOK  uepes
YCTAHOBJIEHHYIO B  HAacTpOMKax  BBIAEPKKY BPEMEHHM  IOJAET  CUTHAI
Ha WCIIOJHUTEIbHBIA MEXaHU3M, KOTOPBIM BHOBb BKIIFOUAET HATPY3KYy.

CylecTBYIOT CIEAYIOIIMNE TUIIBI PEJIC HAPSKEHUI:

-110 TUITY 3JIEKTPOCETH: OHO(a3HbIE U TpeX(ha3HbIE;

-110 croco0y YCTaHOBKHU: CTallMOHApHbIe U nepeHocHble. [lpu ycranoske Y311
BO BBOJHOM 3JIEKTPOIIUTKE OOecreunBaeTCsl 3aluTa BCEH DJIEKTPOCETH M BCEX
ANEKTPONpPUOOPOB, MOoAKIIOUeHHBIX K Hell. [lepenocHbie Y311 mpumeHstoTes, Koraa
€ro YyCTAaHOBKa B IIMTKE 3aTpPyJHEHAa WJIM HEOOXOJUMO OOECIeYuTh O0CoObIe
HACTPOMKH MO HAIPSKEHUIO CETU ISl KOHKPETHOTO 3JEKTPOOOOPYI0BAHHUS.

B HacTos1ee Bpems CyIIECTBYIOT YCTPOMCTBA 3AIIUTHI OT MEPEHANPSIKEHUS C
KOMOMHUPOBAHHOW 3alllUTOM, TaK Ha3bIBa€MbI€ BOJBT-aMIIEPHBIE peElie, KOTOpbIe
KOHTPOJIMPYIOT KPOME HANPSIKEHUS CETH, €IlI€ U TOK B CETH, 3AIIMINASL TEM CaMbIM
CeTh, KaK OT NEPENAZOB HANPSIKEHUSA, TAK U OT NEPETPY3KH, T.€. OMOJIHUTEIBHO
BBITIOJIHSET (DYHKIMIO OTPAHUYHUTEIISI MOUTHOCTH.

Heo0xonumo 3HaTh, YTO BOJIBT-aMIIEpHOE pelie He 00eCTeunBaeT 3allUTy CeTH
OT KOpPOTKOTO 3aMbIKaHUSI W HE MOXET 3aMEHHUTh CO00il aBTOMaTHYECKUU
BBIKJIFOYATEb.

Baxxnoii xapakrepuctukon Y 3II sBisieTcss HOMUHAIBHBIN TOK.

HomuHanbHblil TOK — 3T0 TOK, KOoTopbld Y3II criocobHO mpomyckath uepes
ceds1 B TeYEHHE JJIMTEIIBHOIO BPEMEHHU COXpaHssi MpU ITOM  CBOIO
paborocniocobHoCcTh. CTaHAAPTHBIMU, HanboJiee PacHpOCTPaHEHHBIMU 3HAYEHUSMHU
HoMuHanabpHOro TokKa Y3II sBisrorces: 10; 16; 25; 32; 40; 50; 63 A.

Homunanensiii Toxk Y311 onpenensercs no cyMMapHOMY TOKY HAarpy3Ku HIIH
MOIIIHOCTHU BCEX JIEKTPONPUOOPOB, MOAKIIOYAEMBIX B 3aIIUIAEMYIO CETb.

[lonyynB paccuuTaHHOE 3HA4YE€HHE TOKa, BbIOMpaeM VY3II c¢ Onmxaimmm

0OIBIINM CTaHAapPTHBIM 3HAYCHUCM HOMHWHAJBHOI'O TOKA.
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HeoOxonumo yuuthiBath, uyTo Y3II HEe 3amuIaeT 31€KTPOCETh OT TOKOB
Neperpy3ku M TOKa KOPOTKOIrO 3aMblKaHUs, Mo3ToMy camo Y3II A0mKHO OBITH
3alIUMIIEHO OT HHMX YCTAHOBJICHHBIM IIOCJIEAOBATEIbHO C HHUM AaBTOMAaTUYECKUM
BbIKITIOuaTeneM. [loatomy HomuHanbHbIN TOK ¥Y3I1 HEOOX0AUMO MPUHUMATH UCXOJIS
Y3 HOMUHAJIBHOTO TOKa aBTOMATHUYECKOTO BBIKIOUYaTeNs. IIpu 3TOM HOMHUHaAIBHBIN
ToKk Y3II nosmkeH ObITh OOJbIIE WM pPAaBEH HOMUHAJIBLHOMY TOKY YCTAaHOBJIEHHOTO
J10 HEr0 aBTOMAaTUYECKOTO BBIKIIFOYATEIS.

V311 MOTYyT UMETH HECKOJIBKO HACTPOEK:

- ycTaHOBKa mopora cpaOateiBanusi Y3Il mo MakcuMaibHOMY 3HAYEHUIO
HanpspkeHus:t (Umax) - ycTaHaBIMBAaeT MAaKCUMAJIbHO JOMYCTUMOE 3HAY€HUE
HalpPsDKEHUsT DJIEKTPOCETH, IIPEBBILICHUE KOTOPOTO IIPUBEAET K OTKIHOYEHUIO
Harpy3Ku;

- yctaHoBKa mopora cpabarbiBanus Y3II mo MHUHMMaJIbHOMY 3HAauY€HHUIO
HanpspkeHus:t (Umin) - ycTaHaBiAMBaeT MUHHUMAIBHO JIONYCTUMOE 3HAYEHUE
HalpPsDKEHUsT DJIEKTPOCETH, CHWIKCHUE HANPSDKEHHWS HIDKE JaHHOTO 3HA4YeHUS
IIPUBEAET K OTKIIOYEHUIO HAIrPY3KU;

- YCTaHOBKA BPEMEHHU 3aJEPKKM BKIIOUYEHHUS — BpeMs, dyepe3 kortopoe Y3II,
II0CJIE€ OTKJIFOYEHHMS Harpy3KH, IIOBTOPHO €€ BKJIFOUUT IIPXU BOCCTAHOBJICHUN 3HAYCHUS
HalpsDKEHUsT CETHM B YCTAaHOBJICHHBIX Ipefenax. Bpems 3amepXKyu BKIIOYCHUS

3JICKTpOHpI/I60pOB BBI6I/IpaCTCSI B COOTBCTCTBHU C PYKOBOACTBOM II0 3KCILITyaTaluu.
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Huzaxarop S oummmn9 -

SR S BSR4 m ” . MOTH TIOTeHIA
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HATPY3EH.
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Brixmwuarens xoaTpOIA - T KBT VoL N
contro
MAKCHMAIEHOTO HAPAZEHHA. ¥
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HATPY3KH .
Tpexpaspamasrit

Brixmoaarens KOHTPOJIA HHIHAKATOPD.

MHHHAMAJIBHOTO HAIIPDAWEeHHA.

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

Perymarop samepxrm Perynmp MAKCHMATLEHOTD
T ——
BEpeMeHH aBTOMATHISCKOTO § 230 HATPAKEeHHA OTHIIOYeHMA
BEJIIOYEHNA [I0CIe AaBAPHHA. 220

Peryasarop mumamuansmoro
HATPAMEHHEA OTKTIOUeHEA.

Krnenmyer nogrmogenns
HATPY3KH

Pucynok 12. [Ipumep MapKUpOBKH YCTPOWMCTBA 3aLIUTHI OT MEepeHanpsiKeHus (pene
HaIpsKEHUS )
KonundecTBo 1 crmocoObl HACTPOMKU MOTYT OBITH Pa3IMYHBI JJIS Pa3HBIX TUIIOB

V3II. O6biuHo, HacTpoiika VY3II ocymiecTBiasercs C MOMOIIBI MOBOPOTHBIX
PETYIUPOBOYHBIX PYUEK.

CpaBHeHME alMapaToB 3alIUTHl DJICKTPUUECKOM CETH MO OTKJIIOYAIOUIEH
CIIOCOOHOCTH

PaccMoTpuM pasHuily B paOoTe M BO3MOXKHOCTAX OTKIIOYEHHUS Pa3IUUYHbBIX
amnrapaToB 3alllUThl SJIEKTPUYECKUX Lened. B HacTosmee BpeMs, €CTb MHOIO
KOMOMHUPOBAHHBIX YCTPOUCTB 3aLIUTHI JIEKTPUUECKUX CETEH, T.€. COBMEIIAIOLIUX B
cebe HEeCKOJIbKO 3allIMTHBIX (QYHKIMHA. 3/1eCh Mbl pACCMOTPUM HE KOMOMHUPOBAHHbBIE
anmnaparbl 3alUThl, BHITOJHSAIOMINE TOJIBKO OJHY QYHKIHIO.

[IppyunHaMu MOXKapoB OT DSJIEKTPOYCTAHOBOK MOTYT SBJISATHCS: KOPOTKOE
3aMblKaHWe, Teperpy3ka, TOKH yTE€UKH, JYyroBble Mpodou  (UCKpEHHE),
MIEpEHAIPSKECHHE.

JIns  3amuThl  DNEKTPUYECKUX CETEH, B HACTOSIIEE BPEMS, SBISIOTCA
oOsi3atenbHbIMU K mipuMeHeHnio AB u Y/IT. Otu anmapaTsl 3apeKoMeH10BaJId ceOs
KaKk HaJexkHble U d(PQexkTuBHBIE CpPEACTBAa  MPEAOTBpPALICHUS  I0XKApOB
OT 3JIEKTPOYCTaHOBOK.

AB 3anmmiaer 3JIEKTPUYECKYKO CE€Th OT TOKOB KOPOTKOIO 3aMBIKaHMS

U TIEPErpy30K JIEKTPUIECKON CETH.
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VAT 3amumaer -»IEKTPUYECKYHD CEThb OT TI0KApPOB B  pE3yJIbTaTe
BO3HUKHOBEHUS TOKOB yTEUKHU.

CrenyeT OTMETUTB, UTO B HACTOSIIEE BPEMS 3alIUTy OT MHOTMX HETaTHUBHBIX
(GakTopoB,  BBI3BIBAIOIIMX  BO3TOpaHHE B  DIEKTPUUECKHX  CETSAX, BMECTE
¢ npuMmenenneM AB u Y/IT, oTuactu pemaroT opraHu3allMOHHBIMA MEPOTIPUSITUIMH,
MIPOU3BOJAMMBIMH Ha 3TaIle IPOCKTUPOBAHUS IIEKTPUUECKUX CETEN, IPU UX MOHTAXKE
U NIpU dKcIuTyaTanuu. Vcrnonb3yloTes: Takue Mephl, Kak 3a3eMJIeHue, yKiIaaka Kkadens
B KopoOa, YBEIMYEHUE pACCTOSHUS MEXKIY MPOBOJHUKAMH, TPUMEHEHHE
CHEIUATbHBIX COCIUHUTENIbHBIX YCTPOMUCTB (KIEMMHBIX KOpPOOOK u Ap.) u T.a. Jus
3aIIUTBl OT MNEPETPY30K MNPOU3BOAAT NMPABUIBHBIA PACUYET JIIEKTPUUYECKUX CETEH
Y Harpy3KH.

Opnnako AB n YT u3HayanbHO He ObUIM MpeAHA3HAYEHBI JIJIST pACIIO3HABAHUS
HCKPEHMS U OTKIIFOYEHUS LIENU B CIIy4ae ero nospieHus. VIckpeHue He pacrno3HaeTcs
AB wmn Y/IT, nockonbKy NMpU MUCKPEHUU HE MPOUCXOIUT HU YBEIUUYEHUE CPETHETO
3HAYEHUS TOKA B LIETIH, HU €r0 YTEUKa Ha 3€MJIIO.

IIpyu mnocnenoBaTeNIbHOM HMCKPEHHHM IIOJTHOE CONPOTHUBIIEHUE — «ILJIOXOTO
KOHTaKTa» YMEHBIIAET TOK HATPY3KU U JIEPKUT ITOT TOK HUKE MOPOra OTKIHOYEHUS
AB. CoOTBETCTBEHHO, 3TH CpEICTBA 3aLIUTHl OT HETATUBHOIO JEHCTBHUS BBICOKOTO
3HaueHUs TOKa He cpabarbiBaloT. [lpu mapamienbHOM HCKpeHUM Mexay ¢da3oi
U HEUTPAIBHBIM IPOBOAOM TOK OIPAHUYEH IIOJHBIM CONPOTUBICHUEM LEMH
u cpabarpiBanue AB u VJIT 3aBUCUT OT CTeneHU UCKPEHUS, OJTHAKO B MOJTHON Mepe
HE rapaHTUPYETCS.

CoOTBETCTBEHHO, PEIICHUE 3a7a4M PaclO3HABaHUS UCKPEHUS U 0OecreueHus
3allUThl OT MOXapOB, BBI3BAHHBIX HCKPEHHUEM, JOJDKHO OOecreuMBaTbhCS HOBBIM
TUIIOM YCTPOMCTB, (PYHKIIMOHAJIIBHO U TEXHUYECKH OPUEHTHUPOBAHHBIMH Ha TaKYIO
3agauy. Takum yctpoiicTBoMm siBisietca Y 311

V311 3ammimaer SJIEKTPUYECKYI0 CETh OT I0KapOONACHOIrO IPOSIBICHUS
JIYroBOro Npo6os (MCKpeHus).

Eme oanuMm  QakTtopoM, KOTOpBIM MOXET MPUBECTH K  MOXKapy
OT 3JIEKTPOYCTAHOBOK, SIBJIIIOTCS KOJEOAHMS HANpPSDKEHMSI JJIEKTPUYECKOW CEeTH.
[IpnyeM, OracHOCTh MOXKET HECTH KAaK MOBBIIICHHOE HAIIPSKEHUE, TaK U TOHWKEHUE
HaIPSKEHHUS.

AB, YAT, Y3AII He 3amuimaroT 3AeKTPUUECKYIO CETh OT OMACHBIX KOJIeOaHMI

HaIpsDKEHUS CETU. DTy 3a1a4dy BeinosHseT Y311
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V311 3anmmiaer 3AeKTPUYECKYI0 CeThb OT KoJeOaHU HampsLKeHHs, KOTOpbIe

MOT'YT IIPUBCCTU K BBIXOAY U3 CTPOA 3HCKTpOHpH60pOB H X BO3I'OPaHULO.

(I)yHKIII/IOHaJ'IbeIe BO3MOZKHOCTH anmapaTtoB 3aIIUTbI J3JCKTPHYCCKHUX

ceTeM.

Tabnuua 2

CDYHKI_II/IOHaJIBHBIC BO3MOKHOCTH alIIIapaTOB 3aIIUTBI 3JICKTPUICCKUX ceTen

ArmapaT 3allMTBI

Yerpoiicrso YcrpoiicTBo
ABapuiiHbIi . YCTpoicTBO 3a1IUThHI 3allIMTBI OT p
p— ABTOMATHYECKHIi 3alIUTHI OT
p AU pepeHuAILHOT0 AyroBoro
BbIKJIIOYaTe/1b (AB) nepeHanpsKeHus
Toka (YAT) npooos (v3II)
(Y341D)
He
KopoTkoe ObecneunBaer He o6ecnieunBaet He o6ecnieunBaet
obecrieunBaeT
3aMbIKaHHE 3aLUTY 3alIUTy 3alIUTy
3alIuTy
He
O0ecneunBaet He obecnieunBaet He obecnieunBaet
[leperpyzka obecrieunBaeT
3aLUTY 3alIUTy 3alIUTy
3alIuTy
He
He obecnieunBaet O0ecneunBaet He obecnieunBaet
VYTeuka Toka - I obecrieunBaeT -
M y 3alIUTy Y
Jyrosou
npo6oit He o6ecnieunBaet He o6ecnieunBaet OobecneunBae | He oGecrieunBaer
MOCJIeI0BaTe 3alIUTy 3alIUTy T 3aIUTY 3alIUTy
JIBHBIN
He B monHoM Mepe
HyroBoii o0ecreunBaeT 3aIluTy.
npo6oit MoxeTt cpaboTath He o6ecnieunBaet OobecneunBae | He oGecrieunBaer
napajuieNbHBI CIIMIIKOM TIO3]THO 3aluUTy T 3aIUTY 3alIUTy
71 (npu orpaHUYEHHOM
Toke K3)
He B monHoM Mepe He B monHoM Mepe
. o0OecreunBaeT 3aIuTy. obecrieunBaeT
Jyrosou
10060i Mo3xer cpaboTathb 3alUTYy. O6ecneunBae | He oOecnieunBaer
HapzeMJno CITUIIKOM TIO3]THO Mosxet He cpaboTath T 3aIUTY 3alIuTy
(Ipu orpaHUYEHHOM (Ipu UMIYTBCHOM
toke K3) XapaKTepe UCKPEHUs)
He
[lepenaspl He obecnieunBaet He obecnieunBaet O0ecneunBaet
HaTPSHKCHHS 3aIIUT 3aIIUT obecneuusact 3aLIUT
P y y samuTy y

U3 Ta6JII/II_IBI 2 BHAHO, YTO HHW OAWH H3 allllapdTOB 3alIHUTBI HC 3alIHUINACT

QJICKTPUYICCKYIO CCTh OT BCCX BO3MOKHBIX aBapHﬁHBIX PECKUMOB. I[J'IS[ oOecreueHus
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MaKCUMaJbHOW 3alIUTBhl DJIEKTPUYECKOM CeTHU 1enecoo0pa3HO HCIOIb30BaTh
ammapaTthl  3alMThl, paboTaromue Ha OOHAapy)XKEHHWE pa3HbIX  IPU3HAKOB
HEUCIIPABHOCTH AJIEKTPUYECKOU CETH.

[Tpumenenue Y3/I1 u Y3II He oTMeHsIeT HEOOXOIUMOCTH UCIIONb30BaHusI AB
u Y/T.

Takum oOpazom, eciu paccCMOTPETh BapUAHT HCIOJIB30BAaHUS BCEX BUJIOB
3aIIUTHI JIEKTPUICCKONU CETH OTNEIbHBIMH YCTPOUCTBAMHU (BBITIOIHSIOMIMMHU TOJIBKO
olHY (DYHKIHIO), TO HEOOXOAUMO YCTAaHOBHUThH YETHIPE pPa3HBIX ammapaTra 3alluThl:
AB, YT, Y3411, V3IL

B Hacrosiiee Bpemsi paciipocTpaHeHbl KOMOMHUPOBAHHBIE allllapaThl 3aIUTHI,
KOTOpbIe OOBEIUHSIOT B OJHOM KOPIYCE HECKOJbKO YycTpoicTB. Hampumep,
nuddepeHmanbHble aBTOMAThI, KOTOPble 00bEANHSIIOT (DYHKIIMA aBTOMATHYECKOT'O
BBIKJTFOYATEIIS 51 YCTPOMCTBA 3aIUTHI nuddepeHIuanbHOro TOKa.
KoMmOuHMpOBaHHBIE yCTPOMCTBA TMO3BOJISIOT ONTHUMHU3UPOBATH U YINPOCTUTH

MMPOCKTHUPOBAHUC U MOHTAX JJICKTPUUCCKHUX IIUTKOB.

TepMouHAMKATOPBI

Onnoi u3 Hauboee pPacIpOCTPAHEHHBIX IIPUYHH II0KapoB
OT DJJIEKTPOYCTAaHOBOK SBJISIETCS II€PErpeB KOHTAKTHBIX COCAUHEHUN U JPYIUX
aneMeHToB. IloxkapoomacHble  peXKHMMbl  BO3HUKAIOT — BCJIEACTBUE  OOJIBIIOIO
IIEPEXOJHOrO CONPOTUBIICHHUS, a TAKXKE IIEPErPY30K.

TepMOMHIMKATOPHBIE MAaTepualbl MPEAHA3HAYEHBI Ul BU3YaJIbHOIO WIIH
doTorpaguueckoro KOHTPOJISI U U3MEPEHHs] TeMIlepaTypbl, T.€. PpEe3yIbTaThl
M3MEpPEHUN MOYKHO IPEICTaBUTh B BU3YAIM3UPOBAHHOM BHUJIE.

IIpy  nmocTKEHMM MAKCHUMAaJbHOW  TeMIEpaTypbl TEPMOHUHIUKATOPHBIN
MaTepuai pacIulaBiIseTCsl 1 HEOOPaTUMO MEHSET CBOM LIBET.

TepMouHAMKATOPHl MOKHO MCIOJB30BaTh Kak JOKa3aTelbCTBO (hakTa
JNOCTVDKEHUSL OIPENCIICHHOM MAaKCUMAaJIbHOM TeMIepaTypbl, T.K. PpPe3yJbTaTbl
U3MEPEHUS SIBIISIIOTCS HEOOPATUMBIMH.

Merton wum3MepeHMs TeMmeparypbl € IOMOLIBIO  TEPMOMHIWKATOPHBIX
MAaTepUaIoOB OTJIMYAECTCA IPOCTOTOM, DKOHOMHUYHOCTBIO, MAJIOM TPYIOEMKOCTBIO,
BO3MOXHOCTBbIO ONEPATHUBHOIO TMOJIYYEHHUS JOCTAaTOYHO TMOJHOW HH(pOopManuu
O TEIUIOBOM PEXHMME IEMEHTOB AJIEKTPOOOOPYIOBaHMUSL.

TepMOMHIMKATOPBl MMEKT HECKOJIBKO HCIIOJHEHUN: TEPMOUHAUKATOPHBIE
HAaKJIEUKU U TEPMOMHIAUKATOPHBIE KPACKH.
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KoHTpacTHOCTH IIBETOBOr0 Tepexojia 00ecleunBaeT JIErKOe paclo3HaBaHUE
aBapUUHOTO MEPErPEBa.

TepMOUMHIUKATOPBI COXPAHSAKOT CBOM IBET M MApKUPOBKY HA MPOTSKECHUU
BCETO CPOKa CITY>KOBI.

TepMouHAMKATOPHBIE  HAKIEHKHM  MPEACTABISIIOT  COOOM  TOIJIOKKY
HAa CaMOKJICSIIECWCA OCHOBE C HAHECEHHbIM TEPMOMHIAUKATOPHBIM ITOKPBITHEM.
Marepuanom MOIJIOKKH MOTYT ObITh Oymara, ¢oyibra WIM MOJUMEpPHas IIJICHKA.
Jnda npenoxpaHeHus: TEPMOUHIMKATOPHOTO TOKPBITHS OT BHEIIHWUX BO3JACHCTBUU
MOBEPXHOCTH MU3IEIINS MOKPBIBAIOT 3alIUTHOM IUIEHKOM.

[Ipu poctwkeHUU 3alaHHOM TeMIepaTypbl WHIUKATOP HEOOPATUMO MEHSET
CBOM 1IBET.

TepMonHAMKATOPHBIE HAKICHKH MOTYT OBITH PAa3jIUYHOTO pasmepa U (OpMBbI,
B 3aBHCHMOCTH OT 3a/la4d MMETh Pa3HbIA MOPOr cpadaThIBaHUS, UMETh HECKOJBKO
TEPMOYYBCTBUTEIIBLHBIX METOK C Pa3HbIM MPEACIOM CpabaThIBaHMUS.

TepMmonHAMKAaTOPHBIE HAKJICHKA MOTYT OBITH OJHOTO3UIIMOHHBIMH, T.€. UMEIOT
OIHY WHIWKAIMOHHYIO METKY W MHOTONO3UUIHOHHBIMH — HMEIIIUE HECKOJIBKO

HMHAWKAIIWUOHHBIX MCTOK, HACTPOCHHBIX HA PA3HBIC TCMIICPATYPHI.

Ao
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NMOCHNE

Pucynok 13. IIpuMepsl TEpMOMHANKATOPHBIX HAKIEEK PA3IMYHBIX TPOU3BOIUTENIEH

[IpumeHeHne OJHOMO3ULIMOHHBIX TEPMOUHIUKATOPHBIX HAKIEEK ITO3BOJIAECT
KOHTPOJUPOBATh MAKCUMAJIbHYIO TEMIIEPATYPy Ha SJIEMEHTE 3JIEKTPOOOOPYI0BaAHUS.
[IpumeHeHrnE MHOTONMO3UIMOHHBIX TEPMOWHIUKATOPHBIX HAKJIEEK IO3BOJISIET
ONPEAEIATD TeMIeparypy DJIEMEHTA AIEKTPOOOOPYIOBAHUS Kak
cpeaHeapupMEeTHIECKOE MEXIY MOCIeHEeH METKOM, U3MEHMBIIIEH 1[BET, U TIEPBOH —

HE U3MEHUBIIIEH.
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TepMOMHAMKATOPHBIE KPACKH, B OTIMYME OT TEPMOWHIMKATOPHBIX HAKJIEEK,
MOXHO HAHECTHM Ha TOBEPXHOCTH WM BJEMEHThl  AJIEKTPOOOOpYIOBaHUS,
HEJOCTYIHBbIE Il YCTAHOBKM TEPMOWHJMKATOPHBIX  HAKIEEK, Hampumep,
OpU  CJIOXKHOM KOHPUTYpaluu WIA OTPAaHUYEHHOM MPOCTPAHCTBE BHYTPHU
ANEKTPUYECKUX  IIMTKOB. Kpacku  MOXKHO  HAHECTH Ha  MOBEPXHOCTH
KOHTPOJIUPYEMOT'O 3JIEMEHTa 00Jjiee TOHKUM CJIOEM, B PE3ylbTaTe YEro BO3pPacTaeT

CKOPOCTb cpabaThIBaHUS.

Pucynok 14. [Ipumep ucrnonHeHuss TEPMOUHANKATOPHBIX KPACOK

TepMoMHUANMKATOPEI TPUMEHSIIOTCS JUIsI KOHTPOJISI TEIUIOBOTO  PeXUMa
AIIEMEHTOB AJIEKTPOYCTAHOBOK.

TepMouHAMKATOPEI TPUMEHSIOTCS JJIsI  OOHApY>KEHHMsI W PErucTpaluu
MEPErpeBOB AJIEMEHTOB JJIEKTPOOOOPYIOBAHUS WU AJIEKTPONPOBOJAKH, B MEPBYIO
ouepeb, BOJIU3H IICKTPUIECKUX KOHTAKTOB, KOHTAKTHBIX COCITMHCHUH.

TepMonHAMKATOPHI HE TPEOYIOT CHEIUATBHOTO TEXHUUECKOTO 00CITYKUBaHUS.

3amure TOJJIEKAT AJIEMEHThl  DIEKTPOOOOPYNOBaHHUSA, Mg  KOTOPBIX
HOPMaTHUBHO-TEXHUUYECKUMHU JTOKYMEHTAMHU YCTAaHOBJIEHbI HAUOOJBIIHNE JOMYCTUMbBIC
TeMIepaTypbl HarpeBa, a TakKe »dJEMEHTBhl JJIEKTPOOoOOpYyIOBaHUs, TEPErpeB
KOTOPBIX MOXKET MPHUBECTH K aBapvH WJIM BO3TOPAHHIO (HE3aBUCHUMO OT HAIUYHUS

TpeOOBaHMIT HOPMATUBHBIX TOKYMEHTOB).
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TepMOI/IHIII/IKaTOpBI HaHOCAT Ha SJICMCHTHI 3JICKTpOO60pY)IOBaHI/I$I,

MMOJICKAIMMUC KOHTPOJIIO TCIINIOBOT'O COCTOAHUA.

PI/ICYHOK 15. HpI/IMep HCIIOJIB30BAHUA TCPMOUHIANKATOPHBIX HAKJICCK JJII KOHTPOJIA
TCMIICPATYPbl KOHTAKTHBIX COCJII/IHCHI/Iﬁ

[Topor cpabaTbiBaHUsI TEPMOUHANKATOPOB BBIOUPAETCS UCXOsI U3 TPEOOBAHU I
HOPMAaTUBHO  TEXHUYECKOW  JOKYMEHTAIlMM 1  KOHKPETHOTO  3JIEMEHTa
ANEKTPOOOOPYIOBAHUSA, TEXHUUYECKHX XapaKTepUCTUK U  PEKUMOB  PabOTHI
AIIEKTPOOOOPYIOBAHMUSL.

Tak kKak TEpMOMHIUKATOPHI HE SIBISIOTCS BOCCTAHABIMBAEMBIMHU H3ICIUSMH,
MocJie pPerucTpalud UM IeperpeBa cpaOOTaBIIME TEPMOMHAMKATOPHI IMOJJIEKAT
3aMEHE Ha HOBBIE.

Heo0xonuMo KOHTPOIMPOBATH CPOK MCIOJb30BaHUS TEPMOUHAMKATOPOB.
[Ipy ucTedeHUHn Cpoka UCIOJIb30BAHUS, TEPMOMHIUKATOPHI HEOOXOJUMO 3aMEHUTD
Ha HoBbIE. [locie 3aMeHbI clie1aTh OTMETKY B KypHAJIE.

TepMonHANKATOPBI SABIISIFOTCS HEBOCCTAHABIMBAEMbIMHU u
HEPEMOHTONPUTOAHBIMU ~ M3AenusMu  (nokpbiTusiMu).  Ilpm  cpabarbiBaHuU
TEPMOMHIUKATOPA, €ro CleAyeT YAAIUTh U 3aMEHUTh Ha HOBOE U3JeNHe (TIOKPHITHE).
OkpairBaHue TEPMOMHANKATOPHBIX METOK B PE3YJIBTATE BO3AEHCTBUS TEMIIEPATYPBI

HEoOpaTUMO.

TepmocucreMbl



75

TepmocucTeMbl IpeIHa3HAYECHBI 1JI PAHHETO0 aBTOMATHYECKOTr0 0OHAPYKEHUS
MOKAPOOIACHBIX CUTYyallMii, BO3HHUKAIOIIMUX BCIIEJCTBUE TIEpPErpeBa d3JIEMEHTOB
AIEKTPOYCTAHOBOK: KOHTAKTHBIX COEAMHEHUM, IPOBOAOB, Kabenel (B T.4. KOHLIEBOU
apMatypbl) M IIHH, 3JIEKTPUYECKUX ammnaparoB, BBOAHBIX pacHpeaeluTeabHbIX
mkapoB, MIUTOB C 3JIEKTPOOOOPYAOBAHHEM, HHOIO 3JIEKTPOOOOPYHIOBAHUS
U HX DJJIEMEHTOB, TIJI€ BO3MOXXHO TMPEBBIIICHUE TeMIIepaTypbl 000pYyIO0BaHUs
B HELITATHOM peXUME paOOThl WM MPHU MOSABICHUU JedeKTa.

CucteMbl OCYILIECTBIIAIOT HENPEPBHIBHBIA KOHTPOJIb TEMIIEpAaTypbl HarpeBa c
CUTHAJIM3AlMe O MPEeBBIIEHNN YCTAaHOBJICHHBIX TOPOTrOB U Nepenayeit nupopmanuu
Ha MyJIbT HEHTPAIU30BAHHOTO HAOJIIOICHHUS], T]I€ OCYIIECTBIISIETCS] IPUEM TPEBOXKHBIX
U3BEIICHU 00 0OHapyXEHHBIX MEpPEerpeBax ¢ JaTYMKOB, OTOOpakeHHe (MHIUKALIKSA)
COCTOSIHUS U PETHCTpalUsl COOBITUH.

TepmocuctemamMmu  MOryT  ObITh ~ O0OOpPYIOBaHBI  3JEKTPOYCTAHOBKH,
JUTSL KOTOPBIX HOPMATUBHBIMH JIOKYMEHTAMM YCTaHOBJIEHBI HAMOOIbIIAs JOMYyCTUMAs
TeMueparypa Harpesa, a TaKXKe 3JIEMEHTBI 3JIEKTPOOOOPYJOBAHMS
U DJEKTPONPOBOJKHU, TEPErpeB KOTOPHIX MOXKET TPUBECTH K aBapuu WU

BO3TOpPaHUIO.

Pucynok 16. [Ipumep cuctemsl, COCTOSIIEN U3 TEPMOAKTUBUPYEMOU
ra30BBIICIIAIONICH HAKIEHKN U CIEHUAIIM3UPOBAHHOIO Ta30BOr0 JaTyMKa

B kadecTBe yCTpONCTB OOHapy>KEHHUsl MPEBBIIICHUS TEMIIEpaTypbl B Pa3HbIX
CUCTEMAaX MOTYT BBICTYIATh pa3jiWyHble OaTdyuku. Hampumep, TepMoakTUBUPYEMBIE
ra3oBBIJECISIONINEG HAKIECWKW, TpU HArpeBaHUM KOTOPBIX JO ONPENEIICHHOU
TEMIIEPATYPBI BBIACIISIETCS CUTHAJBHBIN Ta3, yJIaBIMBAEMBIM CHENUATIU3UPOBAHHBIM

ra30BbIM OATYUKOM, IICPCAAIOINIMM CUTHAJI O ICPCIrpeBC HA KOHTPOJIbHO-IIPUCMHOC
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YCTPONCTBO; OECKOHTAKTHblE HH(pPaKpacHble AATUYMKH; JaTYUKU TEMIIEpaTyphl,
yYCTaHaBIMBAEMBbIC HEIMOCPEICTBEHHO Ha KOHTPOJIMPYEMBIN DJIEMEHT

ANEKTPOOOOPYTIOBAHUS.

o]
- Q - CINELYMATIUZPOBAHHBIN KOHTPOJIbHO-NPUEMHOE
5 FA3OBbIA JATUMK YCTPOWUCTBO

1. O6epHWTE HaKNelik BOKPYT KOHTAKTOB
1 YCTAHOBWTE ra30Bbiid AaTYNK

!.o_ooi» !mw! A

70°C 100°C
3. B aBapunHON cUTyaLWn HaKnenka soigenser
2. Tpu HarpesaHUM MHANMKATOPHbIE CUrHaNbHbIA ra3, KOTOPbIA GUKCMPYeTCA
METKH HE‘OGPETHMO W3MEHAT LUBeT AaTYNKOM
ar 1 Iar 2 Iar 3
l"azorenepupyromue [Ipu narpeBanum Boiie 50 B aBapuifHOM cuTyauumu, Korja
HakJeiliku, pa3MenieHHble Ha — 90°C  MHAUMKATOpHBIE TeMIEpaTypa IOJHUMAETCS  BBIIIE
CHWJIOBBIX  KOHTaKTaX, a METKH HeoOpatumo 100°C, HaKJIeHKa BBIJIEIISIET
TaKxke CMOHTHPOBAHHBIA MEHSIOT CBOM I[BETA CHUTHAJIbHBIN ras, KOTOPBIN
ra3oBEIN JIaTINK B (UKCUpyeTCs Ta30BBIM JAATUYUKOM.
AIEKTPOLIUTKE JlaTuuk mepenaeT CUrHaja TPEBOTH U /

WX OTKJIOYACT IINTAaHUEC

Pucynok 17. [lomaroBasi cxema pabOTbl CUCTEMbI HEIPEPHIBHOTO KOHTPOJIS
TEMIIEPATYPBl HA OCHOBE TEPMOAKTUBUPYEMOM Ta30BBIAEISAIONIEH HAKIEHKH
Y CIELUAIN3UPOBAHHOIO Ia30BOr0 JaTYMKA

KpOMe TOro, TCPMOCHUCTCMBI MOKHO UCIIOJIB30BATH KaAK CUCTCMbI MOHUTOPHUHT A
HO)KEIpHOfI 0e30IMacHOCTH QJICKTPOYCTAHOBOK, 34 CUCT PAHHCTO O6H3pY)KCHI/I$I TOYCK
Ype3MCPHOTO HArpeBa, 3aJ0JITO JO Haydalla TCpMH‘ICCKOﬁ ACCTPYKIUU H30JAIUN

B MCCTaX YCTAHOBKHU JATYUKOB.



77

Pucynoxk 18. [Ipumep cucteMbl MHOTOKaHAJIBHOTO OECKOHTAKTHOT'O
TEMIIEpaTypHOTO KOHTPOJISI HA OCHOBE O€CKOHTAKTHBIX MUPOMETPUUECKUX
JaTYUKOB

Pucynok 19. IIpumep MHTENIEKTyaIbHOM CUCTEMBI KOHTPOJISI TEMIIEPATYPhI
BBICOKOBOJIBTHBIX KaOEJIbHbIX TMHUN HA OCHOBE PacIpeiesIeHHOTO
NaTYMKa TEMIEPATYPBI

TenioBM3MOHHASI AUATHOCTUKA

B ocHoBe TEIUIOBH3MOHHOW OUArHOCTUKU JIEKUT TEIJIOBOM  METOJ
HEpa3pylaIEero KOHTPOJs, T.€. TEIUIOBUSHOHHBIE OOCIEeI0BaHUS C ULEJBIO
BBISIBJIEHUSI TOXKAapOOMACHbIX YYacTKOB U Y3JIOB B  AJIEKTPOOOOPYIOBAaHUU
U 3JEKTPONPOBOJIKE.

B kauecTBE TEXHHYECKOTO CpEACTBA TEIJIOBU3MOHHOM  JUArHOCTHUKH
MIPUMEHSETCS TEIIIOBU30p. TEITOBU30p — 3TO ONTUKO-3JIEKTPOHHBIM U3MEPUTEIbHBIN
npudop, padoTtaronuil B UHGppaKpacHOU 00JIaCTH JIEKTPOMATHUTHOTO CIIEKTpA.
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Pucynoxk 20. [Ipumep npoBeaeHUs TEINIOBU3MOHHOT'O KOHTPOJIS AeKTpolkada

Kpatko Meron TerIOBU3MOHHOW JMAarHOCTHKU MOKApPHOM 0€30MacHOCTH
AKCIUTYaTUPYEMOTO 3JEKTPOOOOPYAOBAHUS MOYKHO OIUCATh CIEIYIOIIMM OOpPa3oM.
Kaxnpiii 00ObEeKT uMeeT TeMmIeparypy, NpUYeM B pa3HbIX TOYKAaX OHA pa3Has.
Kak npaBuiio, OTKJIIOHEHUE TeMIEPaTypbl B Ty WIM UHYIO CTOPOHY CBUAETEIbCTBYET
0 KaKoOi-TO HEOJHOPOAHOCTH, Aedekre. TennoBu3op Kak BUAEOKaMeEpa OXBaThIBACT
BCIO MaHopaMy OOBEKTa, BHIBOJUT HAa AKpaH U (PUKCUPYET B MaMITH BECh CIEKTP
€ro TemIeparyp, rnpeodpasys B TepMOTrpaMMy, T.€. KAPTUHKY TeMIeparyp, KoTopas
HAallOMUHAET HeratuB UBETHOM (¢oTorpaduu, rAe KaxAbli OTTEHOK IBETa
COOTBETCTBYET OIPEEICHHON TEMIIEpaType.

HeocnopuMbiMu ~ mpeuMyliecTBaMU  TEIJIOBU3UOHHOTO  OOCJIEIOBAHMS
ABJIAIOTCS: OOBEKTUBHOCTH M TOYHOCTb MOJY4Yae€MbIX JaHHBIX, O€30MacHOCTb
(nmpuMmeHnsieTcs OECKOHTAKTHBI  MeTon), HEe  Tpelyercs OTKJIIOUCHHE
AJIEKTPOOOOPYIOBaHMS U OArOTOBKU pabouero mecra. OnHako, A 06oiee TOUHOro
TEIUIOBOTO KOHTPOJIsi HeoOXoAuMa Harpy3ka Ha 3J€KTpooOOpYHOBaHUS HE MEHeEe
70%, u He menee 1 waca pabotel. Ilpu 3TOM MeToA BBICOKOIPOM3BOJIUTEINECH,
K TOMY K€ OH JaeT BO3MOXHOCTb MPAKTUYECKU MIHOBEHHO, «C MEPBOrO B3TJISAa,
yKa3aTb MecTO Je(eKTa, IPEeABAPUTENIBHO ONPEAENIUTh CTENeHb JIe(EKTHOCTH.
Kpome »TOoro merton oOTaMYaeTcss NPOCTOTOM JTIOKYMEHTUPOBAHHUS JAe(PEKTOB
U BO3MOXHOCTBbIO OmpefeneHuss JAeQeKToB Ha paHHEW cTagud pa3BUTHSL.
OH 1O3BOJSET C JOCTATOYHOW CTEMEHbI0 TOYHOCTH JAMArHOCTUPOBATH COCTOSIHUE
HE TOJIBKO OTKPBITBHIX 3JIEMEHTOB 3JIEKTPOOOOPYIOBaHHUSA, TaKMX KAaK KOHTAaKTHbBIE
COCJIMHEHHUS B AJIEKTPUUYECKUX IIUTKAX U BBOJHBIX IIUTAX, HO U COCTOSIHUE PO3ETOK
U BBIKJTIOYATENEH, KOTOPbIE 3aKPBITHI KOPITyCaMU, a TAKKe JIEKTPUUECKUX MMPOBOJIOK,

BBIIIOJIHCHHBIX PA3JINYHBIMU CII0CO0aMHU.
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20.28

Pucynok 21. IIpumep TepmMorpaMmMbl KOHTAKTHBIX CO€JJMHEHUI C TEMIIEPATYPHOU
IKAJIOUN

CyTh TEIJIOBU3MOHHOM JUArHOCTUKHM 3aKiro4yaeTcss B OECKOHTAKTHOM
pEerucTpaluu TEMIEPATYpHOro MOJs Ha TMOBEPXHOCTH OOBEKTa H3MEPUTEIbHOM
anmaparypod, MNOCTPOCHHMM U aHalu3e TEepMOrpaMM C HCHoJdb30BaHueM SBM
sl OOHapyXeHus M Kiaccupukauu 1eQeKkToB M MpUHATHS pemeHus. Hamuuwue
nedeKkTa TpH TaKOM JUArHOCTHUKE XapaKTEpHU3yeTCs aHOMAlIbHBIM MOBBILICHUEM
TeMIlepaTyphl B 1€(PEKTHON 30HE IO CPAaBHEHUIO C UCTIPABHBIMU O0JIACTAMHU.

VYcnoBuss ¥ HOPSAOK  MPOBEACHUS  TEIUIOBU3MOHHOW  JUArHOCTUKHU
AKCILTYaTUPYEMOTO  3JIEKTPOOOOPYAOBaHUS JKWIbIX UM OOIIECTBEHHBIX 3JaHUU
YCTaHABIMBAIOT  METOJAMYECKHE  pekomeHaanuu [6]. OHUM  HampaBJICHBI
Ha TOpOQUIAKTHKY TMOXAapHOW OE30MaCHOCTH 3JEKTPOOOOPYAOBAHUS  SKHIIBIX
U OOILECTBEHHBIX 3J]aHUN U MO3BOJSIOT KOHTPOJIMPOBATH U OLIEHUBATH COCTOSIHUE
MOKapHOW O€30MaCHOCTU 3JIEMEHTOB 3JIEKTPOOOOPYAOBaHUS, KOTOpbIE paHee He
MOTJIM OBITh 00CII€IOBAaHbI, TAKUX KaK: PO3ETKU, BBIKIIOYATENH U DJIECKTPUUYECKUE
MPOBOJKU BBIOTHEHHBIX PA3JIUYHBIMU CIIOCOOAMM, YTO SBISIETCS AaKTyaJlbHBIM
MOMEHTOM B  o0OjlacTh  oOecnedyeHHs MOXKapHOW  0e30IacHOCTH  KHUJIbIX

1 OOIIECTBEHHBIX 3TaHUMH.
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[T=2772E]

Pucynox 22. [Ipumep oOHapyXeHHUs [10KapOOIIACHOTO pa3orpeBa 00ITOBOrO
KOHTaKTHOT'O COEAMHEHUS

C 1oMOIIBIO TEIMJIOBU3UOHHOM JHUArHOCTUKH BBISBISIOTCS KOHKPETHBIC
nedeKTHble MecTa, TJe 3a4acTyl0 JIOCTaTOYHO 3aTAHYTh, 3a4UCTUTh, 3aMEHUTh
00JITOBOE COCTMHEHNE UITU TIepepacIpeeuTh Harpy3Ky U aedexT OyneT ycTpaHeH.

JlomyckaeTcst HICTIOJIB30BaTh IPYTHE METOAMKU TETNIOBU3UOHHOW TUAarHOCTUKH,
eciau 00JIaCTh UX MPUMEHEHUS] COOTBETCTBYET OOJACTH NMPUMEHEHHS HACTOSIIHX
METOIUYECKUX PEKOMEHIAIUH.

B kadecTBe KpuTEpHEB OIEHKH TOXXApHOW OE30MAaCHOCTH AJICKTPUUECKUX
W3ICIMA  MOXKET OBbITh MPUHATO 3HAYEHUWE TeMIepaTypbl WJIM IPEBBIIICHUS
TEeMIIepaTyphl, YCTAHOBJICHHOE B CTaHAAapTaxX Ha KOHKpeTHoe uzaenue. Kpome Toro,
KPUTEPUU OIEHKU IMOXAapHOM O€30MacHOCTU MPU TEIUIOBU3MOHHOW JIUArHOCTHKE
MPUBEAEHBI B METOAUYECKUX PEKOMEHIALMAX [6].

JluarHocTuka 3JIEKTPOOOOPYTIOBAHUS TEIJIOBBIM METOJO0M HEpPa3pyIIAIOIIEro
KOHTPOJIS (TETUIOBU3MOHHAS TUArHOCTHKA) JTOJDKHA MPOBOIUTHCS OpUraoil He MeHee
2 yenoBek. Bce uneHsl Opuraapl JOKHBI OBITH ATTECTOBAHBI M0 TEIUIOBOMY METOY
Hepaspymiaiero KOHTposst. XoTs Obl 0UH paOOTHUK JTOJDKEH OBITh aTTECTOBAH HE
ke, yeM 1o I kBanudukarmoHHOMy ypOBHIO TIO TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

Jlns  mpoBeAeHUs TEIUIOBU3MOHHOW JUAarHOCTUKH MOTYT TPHUBIICKATHCS
CTOPOHHHE OpraHM3alliM, aKKPEIWTOBAHHBIE B YCTAHOBJICHHOM IIOPSIKE Ha

TEIJIOBOM MCTOA HCPA3PpYyHIatomICro KOHTPOJIA.
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