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BBeaenue

Honsi uyucia mno)kapoB, Tipousowieammx B Poccurickon ®epeparuu
OT 37IeKTPUYECKUX W3/IeJIiii ¥ YCTPOMCTB B 3/laHUSIX M COOPY)KEHHSX, OT 0OIIero
yKrc/ia TI0)KapOB B 37@HUSX W COOPYKEHHMSIX OCTaeTcsl CTabuIbHO BBICOKOM
u coctabJisieT 6osee 34 %.

HawuboJibIliee YKC/IO MOXKAapOB OT 3/1eKTPOOOOPYIOBaHUS €XKeroJHO TTPOUCXOUT
Ha oOBeKTax >XWIOro cekropa. VX mosisi cocraBniseT mopsiika 74 % ot obimero
KOJINUeCTBa M0KapoB 10 3/IeEKTPOTEXHUYECKUM MPUUUHAM.

OcHOBHasi 4acThb MOTMOIIMX JIOJIed Ha TIo)Kapax OT 3/IeKTpooOopyoBaHUS
TPUXOJUTCH Ha TIOXKapbl B 3[aHUAX WU COOPYKEeHUAX >XUIOro cekropa — 94,8%
oT o0Iero uuciaa MOrubIIMX Ha ToyKapax, BO3HUKIIMX TI0 37eKTPOTeXHUYECKUM
TIPUYMHAM.

Cpeny BUIOB OOBEKTOB >KUJIOTO CeKTOpa HauboJsiblliee KOTMUECTBO TI0’KAapOB
OT 3/IeKTPOM3Je/NMA U YCTPOWCTB €XEeroJHO NPOUCXOAUT B OJHOKBAapTHUPHBIX
Y MHOTOKBApTUPHBIX JKWIBIX JOMax W cocraBiasieT OkKono 43 % u 33 %
COOTBETCTBEHHO.

B 3maHMSX U COOpPY>XeHUsX OOI[eCTBEHHOIO0 Ha3HaUeHUs [0/ TI0’KapoB
OT 371eKTpoobopyAoBaHUs cocTaBuia Oosiee 52 % OT o00Ilero uucjia TMOKapoB
Ha JIaHHBIX 00BEKTaX.

Honst yucia norubimx /el Ha To)Kapax OT  3/1eKTpooO0pyoBaHuUs
B o0ImiecTBeHHbIX 37aHusiXx cocTtaBuia 19,0 % or obiero uucia TMorubOLIMX Ha
TI0’Kapax Ha JJaHHbIX 00beKTax.

PacripesiesieHdst ~ 3HaueHW  TIOKa3aresieli  0OOCTAaHOBKM C  TIOXKapaMH,
nipour3otieammMu B Poccurickon ®epepauyu B nepuop 2016-2021 rofoB B >KUIOM
CeKTOope UM 3[aHUsIX U COOPY)KeHHUSIX OOIlleCTBeHHOTO Ha3HaueHHs, HWCTOUHUKOM
BO3HUKHOBEHHUS KOTODBIX SIBJISZIOCH  3/IEKTPOOOOpyJoBaHWe, TI0O CyOBeKTam

Poccutickoii @enepaiiyu rpecTaBiaeHbl B Tabmumax 1 u 2.



Tabmuna 1
Pacnipeje/ieHre 3HaUEHUH MOKa3aTe/1eid 00CTAaHOBKHM C MO)KapaMHu,
npou3omegmumMu B Poccuiickon ®@epepanun B nepuoj 2016-2021 rogos
B JKIW/JIOM CEKTOpe, HCTOYHHKOM BO3HHKHOBEHHS KOTOPBIX ABJ/IAIOCH
3/1eKTP0000pyAOBaHHUE, N0 Cy0bekTaM Poccuiickoit @egepanun

IMoru6.
Peittun Koz-Bo Jons | Peiitun 0 Jons
Cyo6bekt PO 10)XapoB Cyo0beKkT PD .
r o , % r JII0/IeH, , %
> e YeJL.
1 MocKoBckast 00/1aCThb 16 861 7,63 1 MockoBcKas 06/1aCThb 740 6,71
2 Pecry6maxa 8304 | 3,75 2 CeepanoBckast obmacts | 417 | 3,78
Bawmikoprocran
3 Uensbunckast obmacts | 6728 | 3,04 3 Pecny6mka 382 | 346
Bamkoprocran
4 UpkyTtckast 061acTh 6 599 2,98 4 UpkyTtckasi 061acTh 358 3,25
5 JlenuHrpagckas obnacts | 6456 | 2,92 5 JleRuHrpajCKas 342 3,10
obmactb
6 r. Mocksa 6 047 2,73 6 KpacHosipckuii kpai 342 3,10
7 KpacHosipckuit kpaii 6017 | 2,72 7 HosocuGupcxas 297 2,69
obnacTb
8 KpacHozapckuii kpaii 5905 | 2,67 8 Huxeropoackas 275 2,49
06macTb
9 CaepgyioBcKasi 06/1acTh 5 696 2,57 9 YenabuHckas 06/1acTb 272 2,47
10 Camapckast 00/1acTh 5573 2,52 10 PoctoBckast 00/1aCThb 256 2,32
11 Pecniybuka Tatapcran 5400 2,44 11 KpacHopapckuii Kpaii 244 2,21
12 HosocuGupcias 5301 | 2,40 12 TioMeHCKast 06/1acTh 233 | 2,11
00J1acTh
13 ITpumMopckmit Kpait 5164 2,33 13 IepMckuit Kpait 232 2,10
14 KemepoBckast 061acTsb - 4945 2,23 14 KemepoBckasi 061acTsb - 230 2,09
Kysbacc Kysbacc
15 HixeropoAckas 4823 | 2,18 15 Camapckast 06/1acTb 221 2,00
obsactb
16 Anratickuii Kpatt 4587 2,07 16 Pecniybivika TatapcTaH 214 1,94
17 PocroBckas 06/1acThb 4329 1,96 17 CapaTtoBckast 06/1aCTh 204 1,85
18 XabapoBckuii Kpaii 3998 1,81 18 XabapoBckuii Kpaid 200 1,81
Cpepnee nio
19 CapaTtoBckast 06/1aCTh 3864 1,75 cy0bekTam 195,8
Ypanbckoro @O
20 Boponesxckast 061acTb 3819 1,73 19 TBepckast 061acTb 191 1,73
21 Tlepmckuii Kpait 3750 1,69 20 Bosrorpajckas 185 1,68
obmactb
22 Bosrorpazickast 061acThb 3706 1,67 21 IIpumopckuii Kpai 182 1,65
Cpepnee nio
23 OpenOyprckast 0651acTh 3653 1,65 cy0beKTam 179,5
IIpuBo/pkckoro @0
Cpepuee no cybrekram | 5 o) 5 22 Anraiickuii Kpait 173 1,57
Ypanbckoro @O
24 r. Caskr-IletepOypr 3623 1,64 23 Kuposckast 061acTb 173 1,57




IToru6.1
PeiiTun Kon-Bo Hons | Peittun 0 Hons
Cy6bexkT PO M0)XKapoB CyonekT PO .
r e , % r JII0fieH, , %
> €A YeJL.
Cpeanee 1o
25 TromeHcKast 00/1aCThb 3459 1,56 cy0beKkTam 172,3
Cubupckoro ®0
Cpejsee 1o cy0'beKkTam
Cubupckoro ®O 3 424,6 24 Boponeskckast 06/1acTh 168 1,52
CpejHee 110 Cy0beKTaM
TpuBomKckoro GO 3 397,2 25 OpeHbyprckast 06s1aCTh 161 1,46
26 OmMckas 00/1acTh 3130 1,41 26 OmMckast 00/1aCThb 156 1,41
27 Xanl-Mancuiickuit 3044 | 1,38 27 r. Mockea 151 1,37
aBT. OKpyT - FOrpa
Cpejstee 1o cy0beKkTam 28987 78 Y amypTckas 145 1.32
Ienrpanbaoro @O Pecriy6sinka
28 Bnagumupckasi 06mactb 2687 1,21 29 ITensenckas 006/1acTb 142 1,29
CpejHee 1o cy0beKkTam
Poccuiickoin 2594,9 30 Brnagumupckast 06/1acTh 142 1,29
Depepanuu
CpepHee o
29 TBepckast 06/1aCTh 2418 1,09 cy0BeKTam 138,4
LenTpansHoro @O
CpejHee 10 cy0beKTam
FOxHoro ©O0 2282,1 31 KypraHckast o6sacth 130 1,18
30 CraBponoabCKUH Kpait 2194 0,99 32 ApXaHre/bCKas 130 1,18
obacTh
31 KypraHckast 06/1actb 2128 0,96 33 Bosnorozckast o61acTb 130 1,18
CpejHee 110 Cy0OBeKTaM
32 VBaHoBCKas 00/1aCTb 2126 0,96 Poccuiickon 129,4
Depepanuu
33 ITensenckas ob/1acTb 2075 0,94 34 Hogropojckast 06sactb 129 1,17
34 KupoBckast 06/1actb 2 057 0,93 35 TamboBckast 06/1aCThb 127 1,15
35 Y bstHOBCKast 06/1aCTh 2 046 0,92 36 Pecrybmika Caxa 122 1,11
(AkyTus)
36 Y AmypTCKas 2012 | 091 37 3a6aiikabCKHii Kpaii 121 1,10
Pecniybsivika
37 3abatikanbCKuii Kpai 2 006 0,91 38 Pecniybnuka Bypsitus 121 1,10
CpejHee 10 cy0beKTam
CeBepo-3anajHoro 1922,6 39 “lysauickas 119 1,08
Pecriy6siuka - UyBaivist
@0
38 TamboBcKast 06/1aCTh 1918 0,87 40 r. CaHkT-ITeTepOypr 118 1,07
39 Pecnybmaka Caxa 1882 | 0,85 41 Y IbSHOBCKast 06/1acTh 114 | 1,03
(AxyTus)
40 Jlurerkasi 06/1aCThb 1807 0,82 42 Kanyskckast 06/1acTh 112 1,02
CpejHee no
41 Tynbckasi 061acTh 1801 0,81 cyobektam HOxxHoro 110,8
@0
42 Awmypckast 061aCTh 1754 0,79 43 Ps3aHckast 06/1aCThb 110 1,00
Cpeanee 1o
43 BpsiHcKast o6sacThb 1736 0,78 cyosektam CeBepo- 101,1

3amagaoro ®0O




IToru6.1
Peiitun Koz-Bo Jons | PelituH 0 Jons
Cy6bexkT PO M0)XKapoB CyonekT PO .
r e , % r JII0fieH, , %
> €A yes1.
CpejHee 1o cy0beKkTam
JlabHEeBOCTOYHOI0 1734,9 44 Tynbckasi 061acThb 100 0,91
0
44 Benroposckast 06/1acTh 1730 0,78 45 AcTtpaxaHckasi 06/1aCTb 100 0,91
Cpepauee o
45 ApxaHre/bckasi 00/1aCThb 1714 0,77 cyOLexram 86,9
JlanbHeBOCTOUHOr0
@0

46 Pecnybvika Kpbim 1714 0,77 46 Jlurerikast 06/1aCTh 86 0,78
47 Pecny6siiika Bypsitust 1702 0,77 47 Awmypckast 06/1aCTh 85 0,77
48 MypMaHcKas 06/1acTb 1668 | 0,75 48 XanTpl-MancurcKit 82 0,74

aBT. OKpyT - FOrpa

49 Bosnorozckast o61acTb 1 664 0,75 49 Benropogckast o61acts 81 0,73

5o | dypawckad Pecnybmika | g gap | 5y 50 CTaBpOMONbCKHiA Kpaii 80 0,73
- UyBamus

51 Ps13aHCKast 06/1acThb 1519 0,69 51 Kypckast 06mactb 80 0,73
52 SIpocnaBckast 06macTb 1491 0,67 52 Pecrniy6vika MopzaoBust 79 0,72
53 Kanyskckast 061actb 1472 0,67 53 VBaHoBcKas 006/1aCThb 78 0,71
54 AcTtpaxaHckasi 06/1aCTb 1 468 0,66 54 BpsiHckasi obnactb 77 0,70
55 Kypckas obnactb 1435 0,65 55 Pecrniy6/ika Kpbim 77 0,70
56 Tomckast 00/1aCThb 1422 0,64 56 Pecriy6siika Komu 74 0,67
57 Hogropojckast 06sactb 1414 0,64 57 OpnoBckast 0671acTh 72 0,65
58 Pecriy6sinka MopoBust 1362 0,62 58 Pecnybnvka Kapenust 70 0,63
59 Pecrniy6sika [JarectaHn 1330 0,60 59 IckoBckasi 06/1acTh 69 0,63
60 Pecniy6sivka Kapenus 1307 0,59 60 SIpocnaBckasi 06/1acTh 69 0,63
61 CMoJteHCKas 06/1acThb 1305 0,59 61 Tomckas 0b6/1acThb 67 0,61
62 Pecniybsinka Xakacust 1226 0,55 62 CmoJteHcKast 00/1aCThb 63 0,57
63 IIckoBcKast 06/1aCTh 1204 0,54 63 Pecriy6siika Xakacust 60 0,54
64 Pecniybnvika Komu 1149 0,52 64 Pecriy6sinka Maputii O 52 0,47
65 YeueHckast Pecrybivka 1103 0,50 65 Kocrpomckast 061acThb 45 0,41
66 CaxanuHckas 00/1acThb 1088 0,49 66 CaxasHcKas 00/1acThb 43 0,39
67 OpJ10BCKast 06/1acTb 1051 | 0,47 67 #mazo-HeHewKui ar. 41 0,37

OKpYT

68 Pecniybvika Mapwuit 3n 1 006 0,45 68 Pecny6vika [larectan 31 0,28

69 Koctpomckasi 06/1aCTh 954 0,43 69 Kamanunrpazckas 28 0,25
obmacTb
Cpejsee 1o cy0beKkTam
CeBepo-KaBka3ckoro 899,3 70 Kamuarckuii kpait 27 0,24
@0
70 Kanmununrpagckas 871 0.39 71 EBpelickas aBT. 25 0.23

00/1aCThb

00/1aCTH




Pacnipeje/ieHre 3HaUeHUH MOKa3aTe/ el 00CTAaHOBKHM C MO)KapaMH,
npou3oie vy B Poccuiickon @epepanyu B nepuog 2016-2021 rogos
B 3[IaHHSIX, COOPYKE€HHAX 00IIeCTBeHHOT0 Ha3HAUeHH S,
HCTOYHUKOM BO3HHKHOBEHHS KOTOPBIX AB/IAIOCH Y/IEKTPOO0OpYyAOBaHHe,
o cyosektam Poccuiickoit @egepanuu

IToruon
Peiitun Koz-Bo Jons | PelituH 0 Jons
Cy6bexkT PO M0)XKapoB CyonekT PO .
r e , % r JII0fieH, , %
> & yes1.
71 Kabappuno-Bankapckas 771 0,35 72 Pecriy6yika ThiBa 23 0,21
Pecny6sivika
. Cpepnee o
72 | fmamo P(I)‘;HEL;K”“ asT. 739 | 033 cyGwextam Cemepo- | 20,4
Py Kagkasckoro @0
73 Pecriy6nuka TriBa 569 0,26 73 MypmMaHcKasi 06;1aCTb 20 0,18
74 Kamuarckuit kpait 514 0,23 74 MaraziaHcKasi 00/1aCThb 20 0,18
75 Pecnybnvika Afipires 500 0,23 75 Pecnybvika Anrait 17 0,15
KabapauHo-
76 EBpeiickas aBT. 061acTb 495 0,22 76 bankapckas 16 0,15
Pecriy6sinka
77 PecrryOsimka AsrTaid 450 0,20 77 r. CeBacToI10/1b 12 0,11
Pecniy6nvika CeBepHast
78 Ocerusi - AJanus 435 0,20 78 Pecriy6iuka Afipirest 10 0,09
79 MaragaHckasi 061acThb 406 0,18 79 UyKOTCKUM aBT. OKPYT 10 0,09
80 r. CeBacTonosnb 367 0,17 80 YeueHckast Pecriybsinka 6 0,05
81 Pecny6/iika VIHTyIIeTHst 283 0,13 81 Pecry6maxa 5 0,05
Wurymetus
82 Pecry6mka Kaambikus 268 0,12 82 Pecny6mua Cesepras 4 0,04
Ocetus - Ananus
g3 | Kapauaeso-fepkecckas | 4.9 | ggg | g3 | PecriyGmuxa Kammbmas | 2 0,02
Pecrniy6ivika
84 HeHerxuii aBT. OKpyT 79 0,04 84 HeHerxuii aBT. OKpyT 2 0,02
85 YyKOTCKHit aBT. OKPYT 75 0,03 85 Kapataepo-Hepkecckas 1 0,01
Pecny6/iuka
Taouna 2

Kos-Bo Tons IToru6sio Tons
PeiiTunr Cyonekt PO M0)XapoB., % > | PediTHHT CyonekT PO JIIofei, % ’
ef. ° qesl. ’
1 r. Mocksa 1 684 8,99 1 r. Mocksa 12 14,12
2 MockoBckas 00/1aCThb 896 4,78 2 MocKoBcKast 00/1aCThb 10 11,76
3 r. Caskr-ITetepbypr 728 3,89 3 IIpumopckuit Kpait 7 8,24
4 KpacHogapckuii Kpait 599 3,20 4 r. CaHkT-ITeTepOypr 5 5,88
5 Pecrniy6svika Batrkoproctan 561 3,00 5 HWpkyTckasi 061acThb 5 5,88
6 KpacHosipckuit kpait 545 2,91 6 Owmckast 061acTh 5 5,88




Kos-Bo Tons IToru6sio o
Peittunr CyonekT P® M0J)KapoB, % > | PedATHHT CyonekT P® JIIOieH, % ’
ef. ° yesL. °
7 WpkyTtckas 061acThb 545 2,91 7 AcTtpaxaHckasi 061aCTh 4 4,71
8 TIpUMOpCKHiA Kpail 520 2,78 8 #mazo-HeHeukui asr. 3 3,53
OKpyT
9 YensabuHCcKas 06/1acTh 509 2,72 9 Pecniy6nvika ThiBa 3 3,53
10 XabapoBckuii Kpai 502 2,68 10 KpacHosipckuii Kpait 2 2,35
11 HoBocubupckast o61acTb 442 2,36 11 YenssonHcKasi 06mactb 2 2,35
12 Camapckasi 06/1acTh 399 2,13 12 HoBocubupckasi 061acTh 2 2,35
13 PocroBckast 06/1acTh 367 1,96 13 PocroBckast 06/1acTh 2 2,35
14 Pecriy6smika TarapcTran 343 1,83 14 CapaToBckast 06macTb 2 2,35
15 XaHThl-MaHCHHCKH aBT. 314 1,68 15 Hikeropogickast 0671acTb 2 2,35
okpyr - FOrpa
CpejHee 10 cy0'beKTam
16 CapaTtoBckast 06/1aCTh 309 1,65 Crbupckoro ®O 1,8
17 OmMckast 06/1aCThb 294 1,57 Cpepnee no cy6nexram 1,6
HenTpansuoro ®O
18 Hikeropogickast 0671acTb 292 1,56 16 Pecry6uka 1 1,18
Bamkoprocran
19 Kemepockas obnact, - 291 1,55 17 XabapoBckuii kpait 1 1,18
Ky3sbacc
20 Bosrorpazckast 061acThb 283 1,51 18 Camapckasi 06/1acTh 1 1,18
CpejHee 1o cy0beKTam
Cubupckoro ®O 281,7 19 Bousrorpazickast 06/1acThb 1 1,18
21 Anratickuit Kpai 270 1,44 20 Anratickuit Kpai 1 1,18
22 ITepMckuii Kpai 269 1,44 21 ITepMckuii Kpait 1 1,18
CpejHee o cy0beKTam 263.0 CpejHee 10 cy0beKTam 1.0
Ypanbeckoro ©®O ’ Ypanbckoro @0 ’

23 Boponexckasi 06/1acTh 260 1,39 22 Boponexckasi 06/1acTh 1 1,18
CpepHee 1o cy0beKTam 254.2 CpepHee 1o cy0beKTam 1.0
LenTpasbHoro @O ’ HOxxHoro @O ’

24 TromeHcKast 06/1aCThb 242 1,29 Cpepnee ng (;yﬁT’eKTaM 1,0

25 Pecniybvika Kpeim 241 1,29 23 Caep/yioBcKas 06/1aCThb 1 1,18
CpejHee 1o cy0beKTam

TIpuBo/DKCcKoro ®O 230,3 24 Awmypckast 061acTh 1 1,18

26 Pecniybuka Caxa (SIkyTust) 228 1,22 25 TBepckast 06/1aCTh 1 1,18
CpepHee 110 cy0beKTam

FOsHOro O 222,6 26 Bonoroackas 06/1acTh 1 1,18

CpepHee o cyobektam P® 218,9 27 Y nbsiHOBCKast 06/1acTh 1 1,18

27 CeepjyioBcKasi 06/1aCTh 216 1,15 28 Benropo/ckast o6actb 1 1,18

28 Pecnybnvika [larectan 211 1,13 29 TamboBcKast 06s1aCTh 1 1,18

29 CTaBpononbCKUi Kpai 210 1,12 30 PsizaHckast 06/1aCTh 1 1,18

30 Openbyprckas 006/1acTh 207 1,11 31 Pecniybivika Komu 1 1,18

31 3abaliKalTbCKUi Kpait 190 1,01 32 KocTpomckast 06/1acTh 1 1,18

CpejaHee 1o cy0beKTam 186,4 33 r. CeBacTornosnp 1 1,18
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Kos-Bo Tons IToru6sio o
Peittunr CyonekT P® M0J)KapoB, % > | PedATHHT CyonekT P® JIIOieH, % ’
ef. ° (8 °
JManbHeBocTouHOro PO
32 ApxaHrenbckast 06/1aCTb 185 0,99 34 Pecrniy6svika VHTyIIeTus 1 1,18
i . CpepHee 110 cy0beKTaM
33 Amano-HeHeLkui1 aBT. OKpyT 182 0,97 JlaabHeBocTouHOro GO 0,8
34 Tomckast 06nacTb 180 0,96 Cpepuee no cybrextam 0,6
CeBepo-3anaguoro ®0
CpejHee 1o cy0'beKTam
35 JlenuHrpasckasi 06/1acTb 177 0,95 TprBo/DKCKoro GO 0,6
CpepHee 110 cy0beKTaM
36 Awmypckast 061acTh 171 0,91 CeBepo-KaBka3sckoro 0,1
P0
CpejHee 1o cy0'beKTam N
Cesepo-3anauoro ®O 165,0 35 KpacHozpapckuii Kpait 0 0
37 AcTtpaxaHckas 061acTb 159 0,85 36 Pecniybnvika TaTtapcraHn 0 0
38 Trepcxas o6nacTs 154 0,82 g7 | RanTe-MaHcHHCKuit apT. 0 0
okpyr - FOrpa
KemepoBckast 06macts -
39 Pecny6siika Bypsitust 154 0,82 38 Kys6acc 0 0
40 KupoBckast 06s1acthb 153 0,82 39 TromeHcKast 06/1aCTh 0 0
41 Y nmyprckast Pecriybivka 152 0,81 40 Pecniy6vka Kpbim 0 0
42 Bostorogckast 06/1aCThb 147 0,79 41 Pecrrybmaxa Caxa 0 0
(AkyTus)
43 Bnagumupckast 06actb 147 0,79 42 Pecniybnvika [larectan 0 0
44 SIpocnaBckasti 06/1aCTh 147 0,79 43 CTaBponoabCKuit Kpait 0 0
45 MypmMaHckasi 06/1aCTh 146 0,78 44 Openbyprckas 00/1acTh 0 0
46 BpsiHckast 06/1acth 139 0,74 45 3abatikanbCkuii Kpak 0 0
47 Y nbsHoBCKast 06/1aCTh 138 0,74 46 Apxanrenbckas 00/1aCTh 0 0
48 ITen3enckas 06/1acThb 135 0,72 47 Tomckast 06/1aCThb 0 0
49 Benropo/ckast 06;1actb 134 0,72 48 JlenuHrpasckas 061acTb 0 0
50 YeueHckast Pecriybsinka 127 0,68 49 KupoBckasi 061acThb 0 0
51 CaxasiMHCcKast 06/1aCTh 124 0,66 50 Pecnybvika Bypsitus 0 0
52 Tamb0BcKast 06/1aCTh 124 0,66 51 Y nmyprckast Pecriybivika 0 0
53 Psi3aHcKast 06/1aCTh 118 0,63 52 Bnaaumupckast 06mactb 0 0
54 Hysaruckas Pecry6uka - 116 0,62 53 MypmManckasi 06/1aCTh 0 0
Uysaius
55 Tynbckast 061acThb 115 0,61 54 sIpocnaBckast 06/1aCTh 0 0
56 KypraHckast o6s1actb 114 0,61 55 BpsiHckast o6actb 0 0
Cpepaee no cyGrextam 109,4 56 TenseHckast 061acTh 0 0
CeBepo-KaBka3sckoro @0
57 Pecriy6sinka Kapenust 107 0,57 57 YeueHckast Pecriy6sinka 0 0
58 Pecny6vka Xakacust 105 0,56 58 CaxanuHckas 00/1acTb 0 0
59 JIvrerfkasi 006/1acThb 103 0,55 59 Hysauuickas Pecriybmka - 0 0
Uygamusi
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Kos-Bo Tons IToru6sio o
Peittunr CyonekT P® M0J)KapoB, % > | PedATHHT CyonekT P® JIIOieH, % ’

ef. ° (8 °
60 Pecniy6sinka Komu 101 0,54 60 Tynbckasi 061acTh 0 0
61 OpnoBckast 006/1aCcTh 98 0,52 61 KypraHckast 06s1actb 0 0
62 Pecny6vika ThiBa 97 0,52 62 Pecny6vika Kapenuist 0 0
63 CmorneHckast 06/1acTb 96 0,51 63 Pecrniy6/vka Xakacust 0 0
64 Kabappuro-Bankapekas 96 0,51 64 JIurerfkasi 006/1acThb 0 0

Pecniy6imka
65 VBaHoBCKas 00/1aCTh 96 0,51 65 OprnoBckast 06/1acTh 0 0
66 Koctpomckasi 061acThb 96 0,51 66 CmoneHckast 06/1acTh 0 0
67 Kypckas 06/1acTh 94 0,50 67 Kabappuro-Bankapekas 0 0
Pecriy6sika
68 KanunuHrpajckast 061actb 92 0,49 68 VBaHoBcKasi 06/1acTh 0 0
Pecriy6siika CeBepHasi
69 Ocetnst - Ananms 80 0,43 69 Kypckast o61acts 0 0
70 Pecriy6mka Mapwii 911 76 0,41 70 KanmHHHrpajcKas 0 0
obsactb
71 KasysKckast 06/1acTb 75 0,40 71 Pecny6maxa CesepHas 0 0
Ocetus - Ananus

72 Pecny6nvika MopgoBust 74 0,40 72 Pecriy6siuka Mapwii 3n 0 0
73 r. CeBacToIosnnb 66 0,35 73 Kany»ckast 06/1acTh 0 0
74 Hogsropo/ckast 06/1actb 62 0,33 74 Pecnybvka MopioBust 0 0
75 KamuaTckuii Kpait 58 0,31 75 Hoeropo/ickast 06/1actb 0 0
76 IckoBCKasi 06/1acThb 54 0,29 76 KamuaTckuii Kpait 0 0
77 Pecniybnvka Anrait 48 0,26 77 TckoBcKas 061aCThb 0 0
78 Pecniybnvika Ajpires 44 0,23 78 Pecriy6sinka Anraii 0 0
79 MarazaHckasi 00/1aCTh 44 0,23 79 Pecniybsiika Afibirest 0 0
80 EBpeiickast aBT. 06/1aCTh 41 0,22 80 MarajaHckas 00/1acTh 0 0
81 Pecnybnvika VHTyietus 31 0,17 81 EBpeiickas aBT. 06/1aCTh 0 0
82 Pecriy6simka KanMbikust 22 0,12 82 Pecniybnvka Kanmbikust 0 0
83 UyKOTCKUH aBT. OKPYT 18 0,10 83 UyKOTCKUM aBT. OKPYT 0 0
84 Henerkuii aBT. OKpyr 16 0,09 84 Henerkuii aBT. OKpyr 0 0
85 KapauaeBo-Yepkecckas 1 0.06 85 KapauaeBo-Yepkecckas 0 0

Pecny6imka

Pecniy6simka

00I1[eCTBEHHBIX

3/1aHUM,

C yyeTOM HMHTEHCHBHOI'O POCTa 3HEPrOBOOPY’KEHHOCTH HaceseHUsl, KUIbIX U

TeHAEHIUA TII0 KO/JIMYeCTBY «3JIEKTPOTEXHHUUYECKHX»

T0’KapOB, OUEBU/IHO, COXPAHUTCSl TIPU CYILECTBYIOLLEM T[10JI0’KeHHUH T0XKapHOU
NPO(PUIaKTUKHU 37IEKTPOYCTaHOBOK.

B Hacrosiillee BpeMsi CJIOKWIACh CUTYyaL[usi, KOTZa 3/1eKTpPooOOpy/j0BaHKE TI0

0oJIBIIIer YaCTH HUKEM He O6CJ'IY)KI/IBHETCH M He KOHTPOJINPYETCsA C TOUKU 3PDEHUSA €T0
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ro)kapHoW  TNpodUMIaKTUKW. OJIEKTPUKA Ha  00beKTaX  3aHMMAlTCs  ero
o0cmy)KMBaHWEM WM PEMOHTOM, KOTZla UTO-TO BBIXOAMT U3 CTPos. B 3ToM CBsA3M,
OJIHUIM W3 OCHOBHBIX BOIIPOCOB SIB/SIETCS OpraHu3alds CHUCTeMaTu4yecKou
PO UIAaKTHUKY TI0’KapOB OT 3/1eKTPO0O0pYA0BaHNs KUIbIX 1 00IT[eCTBeHHbIX 3/1aHUH
C IpUMEeHEeHUeM TeXHUUYEeCKUX CPeJCTB.

B cooTtBeTcTBUM CO cTaTthel 4 TeXHUUeCKOro perjaMeHTa TaMO)KeHHOTO COro3a
«O 0e3omacHOCTM HU3KOBO/MbTHOrO obopyaoBanusi» (TP TC  004/2011),
HU3KOBOJIbTHOE 000py/I0BaHMWe AO/DKHO ObITh pa3pab0TaHO M M3TOTOB/IEHO TaKUM
obpa3oM, uTOoOBI ITPY MPUMEHEHHH ero 1Mo Ha3HAueHHI0 W BBITOTHEHHH TpeOOoBaHUI
K  MOHTaxy, 9KCIUlyaTaluu  (MCIO/b30BaHUIO),  XPAaHEHWIO,  MepeBO3Ke
(TpaHCTIOPTUPOBaHWIO) YW TEeXHUYECKOMY OOC/Iy>XMBaHWIO 3TO 00o0pyAoBaHue
obecrieurBaso: OTCYTCTBUE HEJOIMYCTUMOI'O0 pPHCKAa BO3HUKHOBEHUS ITOBBIIIEHHBIX
TeMIiepaTyp, AYTOBbIX pa3psoB WIM W3/My4YeHUM, KOTOpble MOTYT T[PHUBECTU
K TOSIBJIEHHIO OIAaCHOCTeM, OTCYTCTBHE HEJOINyCTUMOrO pUCKa MpU Ieperpyskax,
aBapUIHBIX Pe)KMMaxX M OTKa3aX, BbI3bIBAEMBIX BAMSHUEM BHEITHUX W BHYTPEHHUX
BO3/leliCTBYIOIIMX  (hakTopoB. Takke B  JaHHOM  CTaTbe  OMpejeeHo,
YTO HU3KOBOJBTHOE O000pyZOBaHWe [O/DKHO OBbITb pa3paboTaHO W HW3rOTOBJIEHO
TakuM 00pa3oM, yuTOObl OHO He SIBJ/ISJIOC MCTOYHUKOM BO3HUKHOBEHHS TOXKapa
B HOpMaJTbHBIX Y aBaPUUHBIX YC/IOBUSX PaOOTHI.

B  Oo/bIIMHCTBE  CyvyaeB, TIOC/ie  MOHTaXKa, 37eKTPOOOOpyIoBaHUe
He TmojBepraeTcsi NPOQUIAKTUUECKHUM OCMOTpaM, TeXHUUeCKOMY KOHTPOJIIO,
00CMy)KMBaHUI0O U  PEMOHTHO-TIPeIyTIPeIUTe/IbHBIM ~ MeponpusTusaM.  OJHaKo
CO BpeMeHeM C HUM TMPOMCXOJSAT OTpHULIaTe/bHble U3MEHeHHUs. YXYy/lleHue
COCTOSIHUSI 3/IeKTPOOOOPYZIOBaHUSI MPUBOJUT K HEPALMOHATbHOMY HCIIOIb30BaHUIO
3JIeKTPUUECKOM SHEPryMy Y TOBBILLIEHHI0 YPOBHS MOKapHOW OMacHOCTH, a, 3HAUuT,
TpeOyeT 3a HUM CUCTeMaTU3UPOBAHHOTO HaOJIIOIeHUSI.

B cootBetcTBUN ¢ DesepanbHbIM 3aKOHOM OT 21 aekabpst 1994 r. Ne 69-03
«O mokapHOU 0e30macHOCTH», TPO(UIaKTHKA TI0OXKApDOB —  COBOKYITHOCTB
TIPEBEHTUBHBIX Mep, HalpaB/ieHHbIX Ha UCK/II0YeHHEe BO3MOXXHOCTH BO3HUKHOBEHUS
TI0’)KapOB ¥ OrpaHUYeHUue UX T0C/IeJCTBUM.

[Tog cucremol TPOPUIAKTUKK TIOXKAPHOW OMAaCHOCTH 3J/IeKTPOOOOPY/JOBaHUSs
KUIbIX W OOIeCTBEHHBIX 3/[aHUM TIOHUMAIOTCS PETYJ/sIpHbIe, BBITIO/HSIEMbIE

1o 3a/laHHOU rporpamme Hab/r0/1eHusT 3a 3KCITyaTUPyEeMbIM
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3/1eKTp00O0PYJ0BaHUEM, T103BOJISIOIINE OTpe/iensiTh ero (pakTuueckoe COCTOsIHUE,
MIPOMCXOASIe B HeM TMpoLiecChl W TPOTHO3WPOBAaTh W3MeHeHHe COCTOSHUS
10/ BJWSTHHUEM DPa3MuuHbIX (hakTopoB. Takue HabO/omeHNsT He0OX0JUMBI, B TIEPBYIO
ouepe[ib, 751 3/1IeKTPO0O0PyZI0BaHNs 00BEKTOB C MaCCOBLIM MpeObIBaHHEM JTHO/IEN.

[To>kapHast 6e301acHOCTh 0OBEKTOB pa3/IMUHOrO Ha3HAUeHUs B 3HAUMTEIbHOMU
CTEerleHd OrpefieNIsieTCsl COCTOSTHHUEM  SKCIITyaTUPYeMOTro  3/1IeKTPO00OopY10BaHUs
1 3JIEKTPOYCTAaHOBOK.

OCHOBHbIM  HalipaB/ieHHeM B o0ecrieueHHH TIOXKAapHOW  0e30IacHOCTH
9KCTUTyaTUPYeMOI0  3JIEKTPOOOOPY/JOBaHUS  SIBJIIETCS MAaKCHUMa/IbHO BO3MOXKHOE
CHIDKEHHE BEPOSTHOCTH BO3HMKHOBEHHS TIOKapa OT 3JIEKTPOYCTAaHOBOK B II€JIOM
Y OT OT/IIbHBIX 37IEKTPUUECKUX U3/1eTHH.

Tam, r/le eCTb KOHTaKTHbIe COeJMHEHUsI B 3JIEKTPOCETSIX, TIPOLeCC OKUCIeHUs
MeTa//TMUeCKUX TIOBEPXHOCTeM 37eKTPOKOHTAKTOB U  TMOsiBJieHUs  JieeKTOB
HeTipepbiBeH. be3 [0CTaTOUHOW TeXHUYeCKOW OCHAILeHHOCTA U TOATOTOBIEHHOTO
repcoHasia B OO/BIIMHCTBE C/Ty4aeB HEMCIIPAaBHOCTU 371eKTPO0OOpYAOBaHHS MOXHO
00Hapy>XUTh TOMBKO M0 XapaKTePHOMY 3araxy Wiu oOyT/ieHHOW 3/71eKTPOU30/ISALNY,
YTO XapaKTepHO /IJIsi aBapUMHBIX JeeKTOB yyKe Ha M0>KapooTiaCHOU CTa/Ivu.

Bo3HukHOBeHHe [edeKTOB 37TeKTPUUYeCKUX Iiereid W 3/1eKTPoob0opyoBaHUS —
9TO eCTeCTBEHHBIA TIPOI[ecC, K KOTOPOMY HeoOXOAUMO OBbITb TOTOBBIMU M KOTOpOE
HeoOX0UMO TIpeIyTpekAaTh 3a0/1aroBpeMeHHO.

B HacTosiljee BpeMs TIOSBHU/IMCh HOBbIe TeXHUUECKHE Cpe/CTBa,
TO3BOJISTIONME BBLIBECTU TPO(UIAKTHUKY TI0KapoB OT 37eKTPO00OpYyI0BaHUS B
JKUTTBIX
1 00I11eCTBEHHBIX 3/]JaHUSIX Ha HOBbBIN YPOBEHb.

K o6cnyxuBaHWIO 371eKTPOYCTAHOBOK [IOMYCKAlOTCsA  KBaTU(UI[MPOBAaHHbIE
CTIeI[Ha/IMCThl, HMEIOIWe TPYyIIy TI0 31ekTpobe3omacHocT He Hwke I,
TIO/ITBEP>K/IEHHYH0 COOTBETCTBYIOIUM Y OCTOBEPEHHEM.

O6cnenoBaHyie  37€KTPOYCTAaHOBOK  JOJDKHO — MPOU3BOJAUTLCS  COBMECTHO
C  KBaMUIMPOBAHHBIM  TI€PCOHAZIOM  37IeKTPOTEXHUUYECKOTO0  XO3SIHCTBa,

OTBETCTBEHHBIM 3a 00C/Ty>KUBaHUE 3/IEKTPOOOOPYI0BaHUS 3aHMS.
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1. O6s1acTh MpUMeHeHHs

Hacrtosime MeToguueckre PeKOMEHAAMM OMpee/siOT OOIIre TTOI0XKeHHS
10 OpraHu3afyM TPOPHUIAKTHKA ITI0’)KApOB OT 3JIEKTPOOOOPYJOBAaHUSI B JKUJIBIX
1 00IIIeCTBEHHBIX 3/]JaHUSX C TIPUMEHeHeM TeXHUUeCKUX CPe/iCTB.

Hacrosue MeTOUYEeCKUe peKOMeHaruun rpeJjHa3HayYeHbI
IUJIsT  WCTIOJTHATETbHBIX OpraHoB cyObekToB Poccutickoit defepaiiiy, OpraHoB
MECTHOT'O CaMOYIIpPaBJ/IeHHs, OpraHu3alldii 10 peau3al[dy MMOTHOMOUWN B 00J/1acTH
roykapHoii 6e30macHOCTH, a Takke COOCTBEHHUKOB (apeHAAaTOPOB) KUMBIX JIOMOB
(kBapTHD).

OCHOBHBIMM 33/ladyaMH HCITIOJTHUTE/NbHBIX OpraHoB CyObekToB Poccutickoi
denepaliuy, OpraHoB MeCTHOTO caMoyTipaB/ieHus, opraHu3aluu,
1Mo TPOdHUIAKTHKE TI0XKApPOB B JKW/Ibe, SIBJSIOTCS O0yueHHWe HaceleHUs MepaM
TOo)KapHO¥M 6e30IMacHOCTH, OCHOBAaM I10)Kapo0e30IacHOTO TIOBEIEHMS, a TaKXKe
MH(OPMHUPOBaHMEe Hace/IeHHsI O Mepax T0)KapHOoM 6e30ITacHOCTH.

Hacrtosime  mMeToguuecKde  peKOMEHJAl[Md MOTYT ObITh  TIPUMEHEHbI
CcoOCTBeHHUKaMH /IOMOB (KBapTHpP) M apeHJaToOpaMH TOMeIeHud AJis TTPOBeJeHUs
CaMOCTOSITeJTbHOM TIePBUYHOM OLIEHKM COCTOSIHMSI TIO’KapHOM  0e30ImacHOCTH
9KCTUTyaTUPyEeMOT0 37IeKTPO000pY/I0BaHHSI.

B HacTosimmx MeToandyeckrx peKOMeH/IalUsIX MoJ, TEXHUYeCKUMU Cpe/ICTBaMu
NMpoUIaKTUKNA T10KAapOB TIOHMMAIOTCS amnmapaThl 3alUThl JIEKTPUUYECKUX Liereu,
TeI/JIOBU3MOHHAs JUarHOCTHKA, TEPMOUH/IUKATOPbl U TEPMOCUCTEMBI.

Hacrosiiijue MeTo/Mueckue peKOMEHJalluM He SBJSIOTCS PYKOBOZCTBOM
10 TPOEKTUPOBAHUIO  37eKTPOYCTAHOBOK 3/laHWM W MOHTaXy arraparoB
3/1eKTPUUECKOM 3all[UThI U IPYTUX TEXHUUECKUX CPEJICTB.

[TpoekTpoBaHWe U MOHTa)K 3/1€KTPOYCTaHOBOK 3/aHUM A0OJ/KeH TPOBOAUTHCS
B COOTBETCTBHH C IeMCTBYIOL[MMH HOPMAaTUBHBIMU JOKYMEHTaMHM.

Hacrosiiijue MeToauueckue peKOMeHAAIlMM He SB/SIOTCS HOPMAaTUBHBIM

AOKYMEHTOM.
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2. OCcHOBHBIE IEKTPOTeXHUYECKHe IPUUYMHBI [10)KapoB
0T 3/IEKTP0000py/AOBaHMS

[To>kapHasi 6e30macHOCTh OOBEKTOB DPA3/MYHOrO Ha3HAUEHHUS, B TOM UHCJIe
KWIbIX U OOIIeCTBeHHBIX 3/[aHWMA B 3HAUUTESHLHOW CTeTeHU OTpe/esieTcCs
COCTOSIHHEM 3KCILTyaTUPyeMOT0 371eKTPO0O0PYAOBaHUs U 3/IeKTPOYCTaHOBOK.

3HaHMEe TeXHUUEeCKWX MPUUMH TI0XKapoB OT 3JIEKTPOYCTAHOBOK MO3BOJISIET
OpraHu30BaTh (PPEKTUBHYIO CUCTEMY MOXXapPHO-MPOMUIaKTUUECKUX MEePOTPUSATUMN.

K npuuriHam mo>kapoB 3/1eKTPOTeXHUUYECKOT0 XapaKTepa OTHOCSITCS:

- KOPOTKO€e 3aMbIKaHUE;

- eperpyska 3J1eKTPUUYeCKUX liernew;

- OoJIBIIIOE TIEpPEeX0/[HOe COTIPOTUBJIEHHE;

- UICKDEHUE;

- 2JIeKTpUYecKas Ayra;

- IepeHanpspKeHre 371eKTPUYeCKOU CeTH.

Kpome Toro, HeOOXOAMMO YUMTHIBATh, UTO TlepeHarpsbKeHre 3/1eKTPUUecKoi
cetu, OO/BIIIOE TIepeXOJHOe COTPOTUBJ/IEHHE W TIeperpy3Ka LeMd MOKeT TPHUBeCTH
K KODOTKOMY 3aMbIKaHWIO, BO3HHMKHOBEHHWIO 3JIEKTPUUECKOW [yrd, W Hao0oporT,
KODOTKO€ 3aMblKaHHe MOXKeT TIPUBeCTA K [eperpy3ke 3J/IeKTPUUEeCKOM CeTH,
K UCKpeHHI0, 00pa30BaHUI0 3/IeKTPUUECKOM AYTH, K Tepexoy 3/IeKTPUUeCKOro TOKa
Ha MeTasInyecKre 3a3eM/IeHHble KOHCTPYKLMU U T.A. [3].

To ecTb, OJHU aBapuiiHble DPEXHMbI, MOTYT TepexXoJuTh B Apyrue 0Oosee

OIMaCHblI€e OTHOCHUTE/IbHO BO3MO>XHOCTHU BO3HUKHOBEHUMS ITO>KdPOB.

Kopomkoe 3ambikaHue

Cpeay TIpUUMH  TI0XKapoOB  3JIEKTPOTEXHUUECKOTO  XapakKTepa KOPOTKOe
3aMbIKaHue SIB/ISIeTCS CaMbIM PACIIPOCTPAaHEHHBIM, XOTsS HEPeJKO OHO MOXeT ObITh
Y CJIeZICTBHEM KaKOUW-TH00 APYToM aBapyuitHONM CHUTYalUX B 3IEKTPUUECKON 1IeTTH.

KopoTkoe 3ambikaHvWe B 3/IKTPDUUECKHMX LeMsIX MOKeT BO3HUKHYTb
B pe3y/bTaTe 3aMblKaHUsI MeXXAy (a30BbIM U HYJEeBbIM MPOBOAHUKAMU, 3aMbIKaHUs
(a30BOro NMPOBOAHUKA Ha «3eMJIto» [3].

NHbiMU  C/lOBaMM, KODOTKOE 3aMblKaHWe BO3HUKAeT TIpU COeJIUHEHUH
3/IEKTPUUYECKUX TIPOBO/IOB C HApYIIEHHOM W30JisLjuel, COPUKOCHOBEHNH MPOBO/IOB
C MeTa//IMYeCKUMH 3a3eMJIeHHbIMU KOHCTPYKLIUSIMU 3/1aHUM W COOPY’KEHUU,

IorajiaiHh Ha OroJIeHHbIE€ TIIPpOBO/Jia IIOCTOPOHHHUX META/VIMUECKUX IIpeAMETOB,
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npoboe 00yrieHHOW WM HapylIeHHOW M30/SLUM  TIPOBOJOB U JAPYrUX
3JIEKTPOYCTaHOBOYHBIX U3/le/TUM.

IIpy KOpOTKOM 3aMblKaHMM MTHOBEHHO MHOTOKPAaTHO YBEJIWYMBAETCS CHUJIa
TOKA B LleNH, TPOMCXOJUT 3HAUMTebHOE Bbl/le/IeHHe Tell/la, 3HaUUTe/IbHO BO3pacTaeT
TeMIlepaTypa TOKOIIPOBOZJSALMX >XWI, YTO TNPUBOAWT K pacCIUIaBJIeHUI0 H30JISLUN
5/IeKTPUUECKUX TIPOBOZIOB W Kabeneil M eé moc/iefyrolleMy BOCI/IaMEeHEHHUIO.
KopoTkoe 3aMblkaHue, KakK IpaBUJIO, COMPOBOK[AETCs XJIOIIKOM, pacIliaB/leHueM
MeTaj/ula TIPOBOJHUKOB W BBIOPOCOM pacCKajeHHBIX YacCTHL] W3 30HbI KOPOTKOTO
3aMbIKaHMS C MOC/AeAYOLIUM BOCIJIaMEHEHHEM OKPY KaroIUX MpeiMeTOB.

Haubonee pacripocTpaHeHHble TPUYMHBI, 10 KOTOPBIM MOXXeT TPOU30MTH
KODOTKOe 3aMblKaHWe B KBapThpe, [OMe, OOIeCTBeHHBbIX 3[aHUSIX — 3TO
noBpexzeHre u3omaLMu. [loBpexzeHWe HW30ISLUM yallle BCero IPOUCXOJUT
B MecTax, I/le TIpoBoJia mnepernbarorcs. Takke K MOBPeXJEHUIO U30/SILIUA MOYKET
NpPYBECTU TlepeKpyuylBaHWe TPOBO/IOB, CrMbaHue TPOBOJOB TMOJ OCTPbIM YIJIOM,
TIOBpEXXJeHWe W30JISLUU TPOBOZIOB TIpU TIPOBEIEHUM PEMOHTHBIX paboT [4].
W305111t0  MOTYT TOBpPeAUTH TIPBISYHbl WIM [OMalllHUMe >KMBOTHble. Eime ofHa
IIPUYMHA KOPOTKUX 3aMblKaHWM — [IeperpeB W, Kak CJIe[CTBUe, paspylleHue
V30JISALIAN.

VicTouHMKaMy 3aXUraHvdsg NpU KOPOTKHUX 3aMbIKaHUSIX MOTYT SIBJIATbCA
packaneHHble (TOpsile) 4YacTHLbl W Kalldi MeTa/yla TPy  pacllaB/ieHur
B aBapUMHBIX peXUMaxX JKWAI TIPOBOZIOB (Kabeseil) wuaM mTpyd  pa3pylleHuun

3JIEKTPOTIPUOOPOB.

ITepezpy3ka 31ekmpuueckux cemeli

CoBpeMeHHble KBapTUPbl M [OMa HacChIllleHbl MHOXXECTBOM 3/1€KTPUUECKUX
npubopoB. YacToil TIPUUMHONW BO3HUKHOBEHMS TI0’KApOB SIBJISIETCS Tleperpys3ka
3JIeKTPOCeTeM.

[Teperpy3koli Ha3bIBaeTCsl TaKoe siBjieHWe, IPU KOTOPOM B 3/IEKTPUUYECKOM CeTH
BO3HUKAIOT TOKOBbIE€ HAarpy3KH, MPeBbILIAIOIIMe AJIUTENBHO [0y CTUMBIE.

Haubonee uyacToii NpPUUYMHOMN, BBI3BIBAIOIEH TEPETPY3KY 3EKTPUUECKUAX
1[eTIe B XKWIBIX M OOII[eCTBeHHBIX 3/IaHUSX, SIBJISIETCS BK/IIOUEHUE B 3/IEKTPUUECKYTIO
CeThb He TIPe[yCMOTPEHHBbIX PAaCUe€TOM MOIIHBLIX TTOTPeOUTe el 3/IeKTPOIHEPTHU WU
BK/IIOUEHHE B OJIHY PO3eTKY HECKOJBbKO OBITOBBIX MPHUOOPOB OOJBIION MOIIJHOCTH

OQHOBDPEMEHHO.
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B pe3ynbTare Tmieperpy3ku TIPOBO/Ia HarpeBalOTCs, BbifesiseTcsi OoJibiioe
KOJIMYeCTBO TelJia, MOTYT IJIaBUThCS >KUJIbl IPOBO/JOB — 3TO MOJKeT CTaTh MPUUHMHON

KODPOTKOTI'O 3dMbIKdaHHA, BOSHUKAIOT UCKPBI U KdK C/lIeACTBHE T10Kap [5]

Boabwoe nepexodHoe conpomueseHue (N/10Xoli KOHMAKMm)

Bonbliloe repexofiHoe COTPOTHB/IEHWE — 3TO COIMPOTHBJ/IEHHE YdacTKa
9JIEKTPUYECKON IleMd B MeCcTe COeJWHEeHWs OT[elbHBIX 37eMeHTOB (MecTa
COoeIMHEeHUs TIPOBOJZIOB, TOJCOeAUHEHUS] WX K 3IeKTPOINPHEMHHKAM, KOHTAKTHBIM
3JIeMeHTaM U T.I1.) B KOTOPBIX, IPX HENPaBUJILHOM HX HCITOJTHEHWH, COTIPOTHB/IEHHE
BBIIIIE TI0O CPABHEHHIO C COTIPOTHB/IEHUEM 3JIEKTPUUECKOM I[eTTH /10 3TUX YUYaCTKOB U
riocsie Hux [3].

Han6osee yacto GoJibliiie mepexo/iHble COIMPOTUB/IEHUS BO3HUKAIOT B MeCTaX
coelMHEeHUsI TIPOBOJIOB MeXIy COOOM, KOrja BMeCTO ITaiiKH, CBApKH, OIPEeCCOBKH
WA 3@KUMOB 1071 OONTHI MPUMEHSIFOTCS CKPYTKUA TIPOBO/IOB (0COOEHHO OracHa
CKPYTKa IPOBO/IOB C a/TFOMUHMEBLIMH M MeIHBIMU >KU/IaMH), B MeCTax TOJK/TFOUeHUsI
IIPOBOJIOB K  ammaparaM 0e3  CrelUajbHbIX 3aKMMOB W HAKOHEUHUKOB,
B BBIK/IIOUATE/ISIX, INTEICe/NbHBIX pa3beMax (po3eTKaxX, BH/IKaxX) Ha KOHTAKTHBIX
3/IeMeHTaX TIPYU CHYPKEHUH MPHUIaraeMbIX /ISl BKIFOUEHHUsT YCUTUM, HeIOBK/TIOUeHHS,
MO/ITOPaHUs ¥ T.II., B MeCTax KOHTAKTOB, BBITIOJTHEHHBIX C TIOMOIIbIO pe3b0OBBIX
coeIMHEeHUM B 3/IeKTpo0OOpYJ0BaHNH, B KOTOPOM B TIpoljecce pabOThI TIPOH3OIILI0
ocabjieHre KOHTAKTa.

HemocpecTBeHHBIM HCTOUHWUKOM 3a@KHUTAHHS B 3TOM CJyyae MOTYT OBITh:
3/IEMEHTBI  3/IEKTPOYCTAHOBOK, HarpeTble [0 BBICOKOM TeMIIepaTyphbl TeTUIOM,
BBIZIE/IEHHBIM ~ 3JIEKTPUUECKHMM TOKOM B MecTe  OOJbIIOTO  MepexoJHOT0
COTIDOTHB/IEHUS;  J/JIEKTPUUECKHe  MCKPhl WM  YacCTULBl  PACIUIaB/IEHHOTO
M Haka/JleHHOTO MeTa/l/la, BO3HUKAIOI[ie B MeCTe «IJIOXOr0» 3/IeKTPUUecKOro
KOHTAaKTa.

Kpome Toro, 6ombInoe repexofHOe COIMPOTUBIEHHE MOKET OBbITb MPUUHHOM

BO3HHMKHOBEHHSA KOPOTKOI'O 3dMBbIKdHHA.

Hckpenue (dyz20eoti npo6oii)

Vckpenne (myroBoi 1poboii) B 3/IEKTPOYCTaHOBKaX — 3TO BecbMa
pacrpocTpaHeHHOe siBjieHHe U TIPOMCXOAUT KaK TPU HOPMaJlbHOM paboTe OTAeNbHBIX
notpebuteneil 3/eKTPUUECKOM SHEPruu, 4Yallle BCero MpruOOPOB HMEHOIIUX

KOJIJIEKTOprIﬁ JJIEKTPOABUI'aTE/Ib TMIPHU HEIVIOTHOM IIDUJIETdAHWMKW K HUM IIETOK, TdK
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M B aBapuiiHOM peXxume paboThl 3/IeKTPONPUOOPOB, B MecTax HeKaueCTBEHHOI'O
TIPUCOeIMHEHNsST ~ TIPOBOZIOB K  TOTpeOUTeNisiM  3/IeKTPUUYECKONW  SHepruu,
IIPU  COTIPUKOCHOBEHWM OT/Ie/IbHBIX YYAaCTKOB IIPOBOJOB MeXAy 000 WIH
C 3a3eMJIeHHbIMH KOHCTPYKLUSIMU U T.JA. [3].

[Ipy WCKpeHWM TMPOUCXOAUT oOpa3oBaHWe HWCTOUHUKOB  3a)KUTaHUS,
ob/aziaroIux 3Heprueit U TeMriepaTypou I0CTaTOUHbIX [I7Isi BOCII/IaMeHeHHsT MHOTHUX
rOpIOUMX BeIleCTB U MaTepyaJsioB.

VickpoBoii pa3psii MO>XeT 00pa30BbIBaThCS TIPY W3J/IOMe >KU/bl Kabenss u3-3a
yCTaJ0CTH MeTajljla, pa3pbiBa MPOBOJHUKA TPU UYpe3MepPHOM pacTsDKeHUd Kabesis,
b0 MpY TOBPEXKJeHUHU JKU/Ibl TTOCTOPOHHUM TIpeIMeTOM. B MoBpeXxAEHHON Kijie
BO3HUKAeT MaJjiblid 3a30p, INpoOWBaemMblii pabOuMM HampsyKeHHEeM, T03TOMY TOK
10 TaKoMy Kabesro Mpo/io/KaeT MpOTeKaTh, U OCTaéTcs OIM30K K HOMUHATBHOMY
3HaueHWt0. B 3a3ope BO3HMKaeT [yroBol pa3psifi, COIMPOBOXKAAIOLIUNCS
WHTEHCHUBHBIM BbIJle/IeHUeM Tella, YTO TMPUBOAUT K JanbHeHIemMy pa3pylleHuro

N30/ Kabesis U ero BO3IrOpaHUIO.

J/eKmpuuecKasi oyaa

OnekTpryeckasi Ayra obpasyeTcsi B pe3y/bTaTe YCTOMUMBOIO 3/IeKTPUYECKOT0
paspsila MeXay ABYMS MeTa/JIMYeCKUMHU 3JIeMeHTaMU 3J1eKTPUYECKOW yCTaHOBKH,
VMERLIMMU pa3Hble MOTeHLUalbl. B 3/1eKTpruueckou Jyre MpOUCXOJUT UHTEHCHUBHAs
VIOHM3al[Msl ra30BOr0 MPOMEXYTKa, IlaBjeHrWe W ropeHve metasuia. Kpome Ttoro,
TIPOUCXO/IUT MHTEHCUMBHOEe pa30phI3rvBaHWe paclylaBleHHbIX 4YacTWI] MeTaJla,
HUMEFOIMX OOJIBITION 3arac TeTIOBOM SHEepPrud, KOTOphble IoTafiass Ha TrOpiouHe
Marepuasbl, MOTYT 3aXeub HX. OJIEKTpUYeCKass [Jyra HMeeT O4YeHb BBICOKYIO
temriepaTypy (1500-4000 °C) u Mo’KeT BOCIIaMEHUTb TTPaKTUUeCKH 1000
rOpPIOYMM MaTepuas, COMpUKacasiCb C HUM HENOCPe/CTBEHHO, a TaKKe MOCPeCTBOM
JTIYYUCTOU TEIJIOTHI.

YcroviumBasg ~ s/eKTpuyeckas  Ayra  MHOTJa  MOXXeT  BO3HMKAaThb B
s7eKTponpoBogax. IIpu syekTpuueckor Ayre 1o LiersiM MPOTEKAIOT TOKA KOPOTKOIO
3aMbiKaHUs. [103TOMY Tpy 06pa3oBaHUM 3/1€KTPUUECKOM AYTH B aBapUMHOM peXXume
B 37IeKTPUUYECKOU IIel BO3HHMKAIOT BTOpUUHBIE (1TOOOUHBIE) sIB/IeHUS, XapaKTepHbIe
/11 KOPOTKOTO 3aMblKaHWsl. B cjlydasix, He mNpefyCMOTPEHHBIX HOPMaJ/bHbIM
PEXXMMOM 3KCIUTyaTalii 3/71eKTPOYCTaHOBOK, BO3HHMKHOBEHHE 3JIEKTPUUECKON JyTU
yailie BCero NpoMCXOAUT MPU KOPOTKOM 3aMbIKaHUH [ 3].
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ITepenanpsiceHue @ 3/1eKmpuyecKoll yenu

[TepeHaripsbkeHre MOXXET BO3HMKAaTh: TPU KOPOTKUX 3aMbIKaHUSIX; TpU
TMOMa/JaHUM  «BBICOKOTO» HArpsDKeHUs] Ha HU3KOBOJbTHBIE CETH; TPU TPO30BBIX
pa3psifiax; 371eKTPOMarHUTHON UHAYKLUU U [Ip.

[To>kapHasi OMacHOCTb TepeHarnpsbKeHusi, B 3aBUCHMOCTHM OT KOHKDETHBIX
YCJIOBUM, MOJXKeT TIPOSIB/AATBCA B C/IeAyIOlLl[eM: TIOBBbIIIEHHH BepPOsITHOCTH
BO3HMKHOBEHUSI KODOTKOTO 3aMbIKaHMs; yBeJIMU€HWM TOKOBOW Harpy3ku Ha
OT[le/TbHbIX yuYacTKaxX »37eKTPUUYeCKOW 1ieMd U BO3MOXKHOCTHM BO3HUKHOBEHUS
reperpy3Ku; MOBbBILLIEHWY TeIIOBbIJ|e/IeHUs B 3/IeKTPOHAarpeBaTe/IbHbIX YCTPOMCTBAX;
TOBBIIIIEHUU BEPOSITHOCTH BO3HUKHOBEHUS aBapUMHBIX PE)KMMOB B 3/1eKTPOIprUbOpax
[3].

HenpasuabHasa 3Kcnjiayamayusi, KOHCMpPYKMmueHble HedOCMamku U
HeucnpaeHocmu 3/1eKmpou3deautl

[TokapHasi 6e30macHOCTb  37eKTPUYECKUWX MpPUOOPOB  HarpaBjeHa Ha
obecrieueHre TIPaKTUYECKOW HEBO3MOKHOCTH 3aropaHusi, Kak CaMoro u3jenus, Tak u
OKpy)Kalollleid ero cpeiibl, UTO [JO/DKHO o0ecrieurdBaTbCs  KOHCTPYKIHeH
3/IeKTpOripubopa, BBIOOPDOM  KOMIUIEKTYIOUIMX U3[e/NWd W MaTepuajioB C
TemrepaTypHbIMU XapaKTepUCTUKAMU, COOTBETCTBYIOIIUMU TEIJIOBOMY PEXUMY
pabotel. IIpy 3TOM  XapakTepUCTUKAaMU  T0>XXapo0e30racHOCTH  SIBJSIETCS
COOTBETCTBHE TeMIIePaTypbl Ha OCHOBHBIX 3/ieMeHTax 3/IeKTpUuecKoro mpubopa
JOTyCTUMBbIM 3HaUeHUsIM, Kak B paboueM, Tak U B aBapUIHOM pe’KrMe ero paboThl.

Bo3HUKHOBeHHEe TOXapOB OT 3/7eKTPUYeCKUX TIpUOOpOB MOXeT ObITh
00yC/IOB/IeHO:  KOHCTPYKTHMBHBIMUA  HEJOCTaTKaMH{,  HapylleHWeM  TpPaBUJ
9KCTUTyaTallui; HeKaueCTBeHHbIM 3JHeprocHabkeHuem (pe3KuMu KoseOaHUSIMHU
HarpsDKeHUs1 B 3JIeKTPUUECKOW CeTH, UYTO MOJKeT MPHUBECTU K BO3HHWKHOBEHWIO
aBapUMHbBIX PEKUMOB).

OCHOBHbIMM TPUYMHAMU BO3HUKHOBEHHUsI TI0’)KapOB OT 3/I€KTPUUECKUX
W3/IeTU SIB/ISTFOTCS: KOPOTKOe 3aMbIKaHHe B IMPUOOpax  ITHypaxX MUTaHus, O0JIbIIoe
repexo/iHoe COMPOTHB/IeHUE, Tleperpy3Ka, UCKpeHue, HapyllieHre TelJIOBOro pekuMma
paboTel  3nekTporiprbopa  (YXY/IIEeHHBIM  TeIUIOOTBOJ]),  HeNocCpeACTBeHHOe
COTIPUKOCHOBEHHE HarpeThiX IIOBEPXHOCTeH 3/IeKTPONpUOOpPOB C TOPHOUKMMU
MaTepyasaMH;  BO3/IeMCTBHe TeIUIOBOTO HW3AyueHHs Tpubopa  (Harpumep,
y/ieKTpooborpeBaresisi) Ha TOpHOUMe MaTepuasbl; BbUIeT pacKaqeHHbIX YaCTHI],
00pa30BaBIIMXCS B pe3y/bTaTe aBapUMHOTO pexkuma [3].

3. Opranusanus NpoguIaKTUKH N0)KapoB
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3.1. O01He mo/10)KeHust

C 1 wmapra 2023 r. BCTYyOWIO B  CWIy  [OCTaHOBJ/IeHUe
[TpaButenbctBa Poccuiickoit defepatmyu ot 24 okrsabps 2022 r. Ne 1885
«O  BHeceHMM wu3MeHeHWd B IlpaBwia  IPOTMBOIIOXKAPHOTO  peXXuMa
B Poccurickor denepaim».

[IyHKT 2 yKa3aHHbIX W3MeHeHWU BBOAUT B [IpaBW/ia MPOTMBOMOKAPHOTO
pexxuma B Poccuiickor ®epneparyu (ganee — I1T1P) HOBbIM NyHKT 2.1 cremyromero
cogepxanusi «PykoBoguTenb opraHu3aluud obecrieunBaeT SKCIUTyaTaldIO 3jaHUM,
COOpY>KeHU B COOTBETCTBUU C TpeboBaHUsIMU PefiepasbHOTO 3aKoHA « TexXHUUeCKui
perjaMeHT O TpeOoBaHUSIX TOXKapHOW Oe3omacHoCcTH» W (WM) TIPOEKTHOM
JOKYMeHTaL[uu».

C 7 siuBaps 2023 r. Bctynwin B cuiy [lpaBuia TeXHAYeCKOM SKCIUTyaTaly
9JIEKTPOYCTAaHOBOK TIOTpebuTesielt  3/eKTpuueckor sHeprud (mamee — I1TD),
yTBep)KJeHHble TIpukasoM MuHsHepro Poccur Ne 811 ot 12.08.2022
«O6 yTtBepkaeHuu [IpaBUI TeXHUUECKOM SKCIUTyaTallud 3eKTPOYCTAaHOBOK
noTpebuTesnel 3IeKTPUUeCKON SHePTUN.

B coorBerctBUM ¢ T1niyHkToM 3 IITO TexHuueckass 3KCIUlyaTalysi
3JIeKTPOYCTAaHOBOK ~ BKJIFOYaeT, B TOM 4YMC/Je, WX PEMOHT U TexXHUYeckKoe
o0cy>XKMBaHHe.

B cootBercTtBUM ¢ niyHKTOM 7 [ITO, mpu 3KCrulyatalyd 371€KTPOYCTaHOBOK
notpebuTenh Tak)Ke MJO/DKeH O0eCTeurThb: COjlep)KaHue 3/IeKTPOYCTAaHOBOK B
WCTIPAaBHOM COCTOSTHMM U UX 6e30MacHy0 SKCIulyaTaluio; MpoBeZieHre TeXHUUeCKOTo
00C/Ty>KUBaHUSI U PEMOHTA 3JIEKTPOYCTAaHOBOK B 1L[eJIIX TOAJePyKaHUsI UCIIPABHOTO
cocTosiHUsI W 0Oe30macHOM  3KCIUTyaTalldd — 3/IeKTPOYCTAaHOBOK;  Ha/llyue,
WCIIO/Ib30BaHUe U TOJJEep)KaHWe B  aKTyaJbHOM COCTOSSHUM  TeXHUYeCKOU
JNOKyMeHTal[M1, Heo6X0IUMOM [I71s 9KCITyaTaliy 3/1eKTPOYCTaHOBOK.

B cootBerctBUM € nmyHKTOM 8 IITO [ HernocpejCTBeHHOI'O BBINIOJIHEHVS
00si3aHHOCTEM TI0 OpraHu3al[uM HSKCIUTyaTalydu 37eKTPOYCTAaHOBOK PYKOBOJWTE/b
notpebutenss  (3a  UCKIIOYeHWEM  WHAUBUAYaNIbHBIX  TpeArpUHHAMAaTesiei
Y (DU3MYEeCKUX JIUL]) OpPraHu3aljMOHHO-PaclopsiAUTebHBIM JOKYMEHTOM Ha3HauaeT

N3 4udjia aJMHUHHUCTDATUBHO-TEXHUYECKOTI'O TI1e€pCOHAJ/Iad HOTpE6I/IT€fIH JIMIIO,
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Ha KOTOpOe BO3J/I0O)KeHbI 0053aHHOCTU TI0 OpraHMW3al[iu TIPOBeZieHUs] BCeX BU/IOB
paboT B 97€KTPOyCTaHOBKAax IMOTpeOuTenss (Jalee — OTBETCTBEHHBIA 3a
5JIEKTPOXO35IUCTBO), W €ro 3amecTtuTesis. B ciayyae ecmu  moTpebuTens,
OCYLLIeCTBJ/ISIFOLLANA SKCIUTyaTalWi0 3JIeKTPOYCTAaHOBKY, SB/SIETCS WHIWBUAYA/IbHBIM
TpeJpyUHUMaTeseM,

00513aHHOCTh TI0 OpraHM3alMMd SKCIUlyaTallud 3/1IeKTPOYCTAaHOBOK, OpraHu3aluu
TIPOBe/IeHUsT BCeX BUJIOB pabOT B 3/IeKTPOYCTaHOBKAX BO3/IaraeTcsi HeIOCPe[CTBEHHO
Ha TaKOro UHAVBU/YaIbHOIO TpeATIpYHUMAaTe/Is.

YuutbiBasg TpeOoBaHus TyHKTa 8 [1TD, opraHu3aifuio MpodHIaKTHKH IT0KapoB
OT 3KCIUTyaTUPYeMOro 37eKTpPOOOOpYy/A0BaHUSI PEKOMEHAYeTCsl BO3/I0KUTh Ha
OTBETCTBEHHOTO 3a 3JIEKTPOX03IUCTBO WIM Ha UHAWBUYaIbHOTO TIpeIpUHIMATe/IS,
HeToCpe/ICTBEHHO KCIUTyaTHUPYIOILero 371eKTPOyCTaHOBKH, a AJist (PU3UUeCKUX JIUL] —
HeToCpe/ICTBEHHO Ha (r3UUecKoe UL, IKCITyaTUpYolllee 371eKTPOyCTaHOBKH.

B cootBetctBUM ¢ myHKTOM 9 [1TD Ha OTBETCTBEHHOTO 3a 3/1€KTPOXO03KCTBO
JIO/DKHBI OBITH BO3/I0XKEHBI TTOJIHOMOYMSI 110 OpraHW3aliuyd pa3paboTKyd U BeJleHHIO
JOKyMeHTallud [0 BOIpPOCAM OpraHM3alUu SKCIUIyaTaljuyd 3JIeKTPOyCTaHOBOK
U ee TiepecMOTpy (akTya/iu3aluu); oOecrieueHUIO BBLITIOJTHEHUS DPeMOHTa U
TeXHUYEeCKOr0 00C/Ty>KUBaHUs 37IeKTPOYCTaHOBOK.

B cootBerctBUM ¢ myHKTOM 14 TIT3, norpebuTesb [0/KeH OpraHU30BaTh U
OCYLLeCTB/ISITh KOHTPOJIb COCTOSIHUSI €r0o 3JIeKTPOYCTAaHOBOK, OCHOBaHHBIA, B TOM
yKCJie, Ha pe3yJibTaTaXx OCMOTPOB. BhIsIB/IeHHBIE TI0 pe3yJ/ibTaTaM KOHTPOJIS edheKThbl
000py/10BaHusi, YCTPOMCTB 3/1€KTPOYCTaHOBOK [IOJKHBI (DMKCUPOBAThCS B >KypHasie
fe(eKToB C oOrpefe/ieHMeM OTBeTCTBEHHBIX 3a YCTpaHeHHWe JIML, U CPOKOB
yCTpaHeHUs /le(heKTOB.

B cootBerctBUM ¢ myHKroM 23 IITD motpebuTent Ao/bkKeH 00ecrieuvTb
TIpOBeJieHre TeXHUUeCKOro 00C/Iy>KUBaHUSI U PeMOHTOB 000pY/I0BaHUsI U YCTPOMCTB
3/IEKTPOYCTaHOBOK. ~ OObeM  TeXHUYeckoro  OOC/Iy>KMBaHUST U IJIAHOBO-
TpefyIipeJUTe/IbHbIX ~ PEMOHTOB  3JIEKTPOYCTAaHOBOK  [O/DKEH  OmpeJensiTbCs
He0OXOMMOCTBIO TIOZIep>KaHUsI UCITPaBHOCTH U obecrieueHusi 6e3omacHoi paboThI

3JIEKTPOYCTaHOBOK.
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B cootBerctBUM ¢ miyHKTOM 27 IITD y morpebutesns B OTHOIIEHUU
9KCIUTyaTUPyeMbIX UM 37IeKTPOYCTaHOBOK JIO/DKHA OBbITh B HaaUuWW CJiefyroliast
TeXHUYecKas JOKyMeHTaLUs:

CXeMbI 3/IEKTPUUECKUX COeJVHEHUN U TeXHOJIOTMYECKUX CUCTeM, B TOM UHCJIe
HOpMaJibHble (BpeMeHHble HOpMajbHble) CXeMbl 3JIEKTPUUYECKUX COeJWHeHU!
3/IeKTPOYCTaHOBOK MOTpebuTess;

JKYpHa/bl ~ ydyeTa 371eKTpoobOpy/oBaHUS C Tlepeurc/ieHHeM OCHOBHOTO
3/IeKTPOOOOPY/JOBaHUST M C YyKa3aHWEeM ero TeXHWYeCKUX [aHHBIX, a TakKke
TIPUCBOEHHBIX eMy UHBEHTapHbIX HOMEpOB.

B cootBerctBuM ¢ nyHktom 30 IITO, BCce u3MeHeHHs B 3/1eKTPOYCTaHOBKAX,
BBI[IO/IHEHHbIE B IpOL[ecCe 3KCIUIyaTalliy, JOJDKHBI OTpa)kaTbCs Ha 3JIeKTPUYECKUX
(TEXHOJIOTUUECKUX, WCIOJIHUTENbHBIX) CXeMaX M uepTekax 3a MNOAMUCHIO
OTBETCTBEHHOI0 3a 3JIeKTPOXO3SIMCTBO C YKa3aHWeM ero JOJ/DKHOCTA M JaThbl
BHeCEeHUs1 U3MEeHEeHUs.

Ha ocHoBanuu nyHkrta 31 IITO  cooTBeTCcTBHEe  3/IeKTPUUECKUX
(TexHo/IOTUUECKHX) cxeM (uepTekel) (haKTHUECKUM 3KCIITyaTalMOHHBIM [[O/DKHO
TIPOBEPATHCS OTBETCTBEHHBIM 3a 3/IEKTPOXO35IMCTBO HE peXke OJHOro pasa B 3 roja
C OTMETKOM Ha HHUX O JaTe TIPOBEPKH, Y/JOCTOBEDEHHOW €ero MOAMNUCHIO.
[Ipy HeCOOTBeTCTBUM 3JEKTPUUYECKUX (TEXHOJOTUYECKUX) CXeM (uepTexxei)
(dhakTUUeCKUM 3KCITyaTallMOHHBIM OTBETCTBEHHBIM 3a 3/1eKTPOXO03SMCTBO [I0JKEH
ObITh 0bOecrieueH TiepecMoTp (aKTya/Inu3aiys) yKa3aHHbIX cxXeM (JepTexxeit).

[TynkT 8 u3meHenuii B I[P BBoAUT B HEro HOBBIM MyHKT 17.1 ciaeayrolero
cofiepkaHusi: «PyKoBOAWTe/Nb OpraHu3aluu ofecrieurBaeT BeJieHWe U BHeCeHHe
vHboOpMal[MM B JKypHa/l JKCIUlyaTal[dd CHCTeM [POTUBOMOKAPHOW 3allUThI.
HonyckaeTcs BefleHMe >KypHasa 3KCIUTyaTaljid CUCTEM MPOTHMBOIIOKAPHOM 3alUThI
B 3/IEKTPOHHOM BU/JIe.

dopMa BefleHUs >KypHasla 3KCIUTyaTaljii CUCTeM MPOTUBOMOKaPHOU 3all[UThI
oripeiesisieTCsl PyKOBO[UTeieM 00beKTa 3allfuThi».

C mnembto obOecrieueHuss Oe3aBapuiiHOW pabOTBI  37EKTPOOOOPYA0BaHUS
OTBETCTBEHHOMY 3a 3/IeKTPOXO035MCTBO Ha 00BeKTe 3alluThl PeKOMEHJyeTCsl BeCTH
JKypHasl, B KOTOPOM yKa3bIBatOTC:

repeueHb KOHTPOJIUPYEMOTO 3/1eKTPO0OOpyA0BaHKS;
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JiaTa TMPOBEepPKU COCTOSTHUS TI0yKapHOU 6e301acHOCTH 3/1eKTPO0O0pY/10BaHMS;

pe3y/bTaThl TPOBEPKU COCTOSIHUSI €ro ToXKapHOW 6e30macHOCTH, W3MeHEeHUsI
COCTOSIHUSI TIOXKapHOW 0e30MacHOCTH  3/1eKTPOOOOPY/JOBaHUSI TI0 CpPaBHEHUIO C
pe3ybTaTaMy NpebIAYIlel MPOBepPKY;

TIpeJITIPUHSTbIE Mepbl TI0 TIOBBILLIEHWIO YPOBHSI TIOXKapHOW 0e30macHOCTH
(mpodunakTUUeCKre MepONpUSITUS, TeXHUUeCcKoe 00CTy)KBaHUe, peMOHT, 3aMeHa).

dopma BeZleHus JKypHasia MPOQUTaKTUYECKUX OCMOTPOB
3/IeKTPO0O0OPY/JOBaHUS OTIpe/iefisieTCsl PyKOBOAuTe/leM O0OBeKTa 3alluThl. BezeHue
)KypHaia  Tpo(uIakTUYeCKMX  OCMOTPOB  3J/IeKTPOOOODYZOBaHUS ~ MOXKeT
OCYILIECTBJIATbCSA B 3/IEKTPOHHOM BUJIE.

OTBeTCTBEHHOMY PpEKOMEHIyeTCsI COCTaBUTh TpaduK MNPO(UIAKTUYECKUX
OCMOTPOB 3JIEKTPOOOODPY/[0OBaHMSI.

[TepronuHOCTB TIpPOBe/|eHHS MpOQUIaKTUUECKUX o0cieoBaHUM
PEKOMEH/IyeTCsl YCTaHOBHUTb B 3aBUCUMOCTH OT COCTOSIHUS OOBEeKTa U CTeleHu
OTBETCTBEHHOCTH, HO He peke 1 pasa B roj,.

PekoMeHzyeTCsl TIPOBOAUTh BHEIIAHOBOe TpoduIakTHUecKoe 0b6csefoBaHue
OTJe/IbHbIX 3/IEMEHTOB 371eKTPOO0OOpYy/0BaHUsl TOCAe KaKAOr0 WX PeMOHTa WU
3aMeHbl.

Pe3ysibTaThl BHEIJIAaHOBOTO 00C/Ie/JOBaHMs 3aHOCSTCS B )KYPHa/l C yKa3aHUeM
TIPUYKHBI 06CIeI0BaHuS.

PekomeHgyeTcsi Tmiepes; TpOBeJeHWEM OUYepeJHOIO0 WIA BHEIIAaHOBOIO
oOcre/joBaHUsT 03HAKOMUTHCS C JIAaHHBIMM TpeAbiaylero obciaefoBaHusi. ITO
TIO3BOJIUT TMPOC/IeUTh IUHAMUKY M0O>KapHOI 06e30MacHOCTH 3/1eKTPO00O0pYAOBaHus U
CBOEBPEMEHHO MPeIOTBPATUTh MOKAPOOMACHYI0 CUTYAaLUIO.

B coorBerctBuM ¢ mnyHktroM 37 IITO moTpebuTeneM MAO/MDKHBI OBITH
COCTaBJ/IEHbl U YTBEPXKJEHbl PYKOBOAUTE/IEM WA WUHBIM YIIOJHOMOUYEHHBIM JIUL|OM
notpeburens - OpUAWYECKOro Jivija (ToTpebuTtesneM -  HWHAWUBHAYATbHBIM
TpeIIpUHAMaresieM WM (U3NYeCKUM JIMIOM) Tpaduku OCMOTPOB U 00X0/10B
obopyzoBaHUS, 3/laHU

Y COOPY’KeHUH 3/IeKTPOYCTaHOBOK TIOTPeOUTe/s.
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HemocpeacTBeHHO — TIPOMUIAKTHUYECKMM  OCMOTpP  371eKTpoo0OOopyA0BaHus
TIPOBOJIUT  KBa/IM(PUIIMPOBAHHBIN  CIeLUaTUCT OOCTy’)KHBaroIlell opraHu3salyiu
COBMECTHO C OTBETCTBEHHBIM 3a 3/IeKTPOXO03sIMCTBO Ha 0OBeKTe.

Bce ormepaiu ¢ 31ekTpoo6opyioBaHHeM (MOHTaK arllapaToB 3/IeKTPUUeCKoi
3al[UThl, TEPMOWHJUKATOPOB, TEPMOCHCTeM, TpoduIaKTUUecKoe 00C/Iy>KUBaHUe,
PEMOHT, 3aMeHa) [IO/DKHbI TIPOBOAUTH  KBa/M(PUIIMPOBAHHbIE  CIIEI[AaTUCThI

o0cy)KMBaroITe opraHu3al[yu.

3.2. IlpodunakTuyecKue MeponpusTUA

K npodunakthueckum MepOMNMpUsITUAM 10 MpeAyINpeXeHNI0 T0’KapoB
OT 2JIEKTPO0OOPY/IOBaHUS >KUBIX U 00II[eCTBEHHBIX 3aHUI Cle/lyeT OTHEeCTH:

- IePUOJNYECKU KOHTPOJIb COCTOSIHUSI M paboTOCIoCcOOHOCTH amrmapaToB
3allUThI 3/IEKTPUUECKOU CEeTH;

- IpYMeHeHre TePMOWH/IUKAaTOPOB U MePUOINUeCKUN KOHTPOJIb UX COCTOSIHUS;

- IPUMEeHeHre TePMOCUCTeM;

- IepuoAnyecKoe IpoBe/ieHre TeIJIOBU3MOHHOMN [MarHOCTUKU
9KCIITyaTUPyeMOro 3/1eKTpoo00py/J0BaHUS;

- KOHTPOJ/Ib COCTOSTHUS UCIT0J/Ib3YeMBIX 3/IeEKTPOITPUOOPOB, 37EKTPOTIPOBOAKHA 1
3J1eKTPOYCTAaHOBOUHBIX U3JIeJIHN.

ITpumeHeHue mepMouHOUKamopoas

[Tepes  mepBUYHOM  YCTAaHOBKOM  TEPMOWHAMWKATOPOB Ha  3JIEMEHTHI
3/1IEKTPO0OOPY/J0BaHUS HEoOX0IUMO COOCTBEHHUKY 3JIeEKTPOYCTaHOBKH
WIA  JKCIUTyaTUPYyIOlllell  opraHv3aluyd  pa3paboTtatb  TPOEKT  MOHTaka
TepMOUH/IMKATOPOB C yKa3aHUeM TOUeK UX MOHTa)ka U TUIIOB.

[IpoeKT MOHTa)ka TepMOUHAUKATOPOB PEKOMEHAYeTCsl BK/IOUUTh B MepeuYeHb
OCHOBHOM T€XHUYECKOW JOKYMEHTALUM 3alllillaeMOU 3/IeKTPOYCTaHOBKH.

[IpoekT MOHTa)ka TEepPMOWH/JWKAaTOPOB CTAaHOBUTCSI YaCTbH) [MPOEKTHOU
nokyMeHTanuu. B cootBeTctBuu ¢ nmyHkToMm 2.1 I1I1P, BBeleHHbIM IOCTAaHOBJ/IEHHMEM
[TpaBuTenncTBa Poccuiickoit ®epepariuu or 24 oktsa6ps 2022 roga Ne 1885,
9KCTUTyaTalvio 3/[aHUi B COOTBETCTBUM C TPeOOBAHUSMU ITPOEKTHOM JJOKYMEHTal[i!

obecrieuriBaeT PyKOBOAUTE b OPTaHM3alIUN.
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[lpu mocsenywilleM TIPOBeJjeHMM  pPEeMOHTHbIX paboT C  3ameHol
TePMOUH/IUKAaTOPOB HEO0OXO/WMO OCYII[eCTB/SATh B COOTBETCTBUU C TpeOOBaHUSAMU,
pa3paboTaHHOTO MPOeKTa MOHTa’Ka.

YCTaHOBKY  TEpMOMHJWKATOPOB  [IO/DKEH  TPOU3BOAUTH  T€PCOHal,
JOMYIeHHbIM K paboTe B  JAeMCTBYIOIIMX 3/IEKTPOYCTAaHOBKAX, HMEOIIUMA
HeobXo/lMble 3HaHUS U HAaBbIKM MOHTa)ka TePMOUH/IUKAaTOPOB.

MOoOHTa)X TepMOMHAUKATOPOB, CeAyeT TMPOW3BOAUThL Ha OTK/IHOUEHHOM
3/1eKTPO000PYy/JOBaHUM (HATIpUMep, BbIBEJIEGHHOM B DEMOHT, MPH IepPUOANUECKOM
WA BHEIUIAaHOBOM TeXHHWYeCKOM 0OCTy)KuBaHUM U T.A.) C cobmopaeHveM I[IpaBus
10 OXpaHe Tpy/ia MpH 3KCIUTyaTalyy 371eKTPOYCTaHOBOK.

TepMOMHAMKATOPBI, MPEUMYILECTBEHHO, C/ie[lyeT pa3MellaTb Ha KOHTAKTHBIX
COelMHEHUSX W  KOHTaKTaX paclpefie/IuTe/lbHbIX  yYCTPOMCTB;  JOMYCTHMO
pa3MellleHHe Ha KOpIycax HeKOTOpOro 3/IeKTpoOOOpYyJOoBaHUs, a TakKkKe HWHBIX
3JIeMeHTax 3JIeKTPOYCTaHOBOK.

TepMOMHAUKATOPBl HEOOXOZAMMO pa3MellaTh TakK, YTOObl OHM OBITM XOPOIIIO
BUJHBI TIPU  BU3ya/IbHOM KOHTpOJie COCTOSIHUS —TOXKapHOM  6e30rmacHOCTH
3/1eKTpO0O0PY/JOBaHUSI, B UaCTHOCTH, TEePMOWH/WKATOpHbIe HaK/IeWKu cjiefyeT
pa3MelljaTh TakuM 00pa3oM, UTOObl TepMOWHJWKATOPDHble METKH TeMrlepaTypHOM
MKanabl ObUIM  XOpOIIO BUJHBI TIPU  TIPOBEJIEHHH  BH3ya/JlbHOTO OCMOTpaA
3/IeKTPO0O0DPY/J0BaHMSI.

[lpu pasMellieHUM TePMOWHJUKATOPOB cjiefyeT u30eratb KOHTaKTa
WX TIOBEPXHOCTH C 3/IeMeHTaMM, KOTOpble CIIOCOOHBI BbI3BaTh MX TIOBPEXJeHHE
B pe3yJ/ibTaTe MeXaHUYeCKOro BO3/eHCTBUS.

[Tepe; MOHTa)KOM TEPMOUH/JTUKaTOPHBIX HaK/eeK, He00OX0AMMO TTPOM3BECTU UX
BHEIIIHMM OCMOTpP Ha TIpeIMeT OTCYTCTBUSI TIOBpeXX[eHWW. TepMOWHJVKAaTOpHbIe
MeTKH TeMIlepaTypHOW IIKa/ibl HaK/IeWKU He JO/DKHbl UMeTb OTMEeTOK JOCTWDKeHUS
Ha3HAaueHHBbIX TeMriepatyp (He JO/DKHO OBbITh M3MEHEeHUs I[BeTa MEeTOK).

HaHeceHre TepMOWHUKAaTOPOB HEOOXOAWUMO TPOU3BOJWUTH B COOTBETCTBUU
C UHCTPYKLIYeM 10 3KCITyaTaliii TePMOUHANKATOPA.

B nponecce MoHTa)ka He [OIMyCKaeTCs:

- MEXdHUYECKOE IMMOBPEXIEHNE TepMOHH,E[HKaTOpHOﬁ HElKJ'[EfIKH;
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- HaHeCceHWe TEepMOMWH/WKATOPOB Ha 3/eMeHThl  371eKTpPo00opy0BaHUs,
HaXO/ISAIINECS TI0/] HallpsKEHUEM;

- pa3MelljeHMe  TepMOUHAMKATOPOB B  HEMOCPeJCTBEHHOW  Osin3ocTu
OT HarpeBaTe/IbHbLIX TTPUOOPOB.

B ’KypHane yka3bIBaeTCsi MeCTO HaHeCeHWs TepMOMHAWKATopa, IMpefes
cpabaTbIBaHUs, UCXOAHOE COCTOsiHUE (I[BET, TPaJ[yMpOBKa M T.I1.), flaTa HaHEeCeHUs,
CPOK UCII0/Ib30BaHUSI WK [IaTy 3aMeHbI.

CocTosiHe TepMOMHAUKATOPOB CJiefiyeT TIPOBEPSTb ITyTeM BU3ya/IbHOTO
OCMOTpa 3/71eKTPo000py10oBaHus ¢ COO/I0IeHreM TpeOOBaHMWi MpaBUI OXpaHbl TPy/la
(B TIepHOZ, BLITIOJTHEHHS TI/IAHOBBIX, BHEIVIAHOBBIX OCMOTPOB, B TT€PHO/], BBITIOJTHEHUS
PEMOHTHBIX paboT).

[TeproANUHOCTD 0CMOTpa 3JIeKTp0000PY/J0BaHMS, 3alUIIeHHOTO
TePMOMHAUKATOPaMM,  yCTaHaB/MBAaeTCSi  OpPraHU3al[MOHHO-PaCTIOPSAUTeTbHBIM
NOKYMEHTOM  COOCTBEHHMKA  JIEKTPOYCTAaHOBKM WM 3KCIUIyaTUPYIOIIel
opraHu3alyen.

[Tpu TipoBeZieHNM BU3yalbHOTO OCMOTpa 0coboe BHUMaHHe CJieAyeT VAessTh
OTCYTCTBUIO MeXaHUUeCKHUX TIOBPeXJeHUM TepMOWHAWKATOPOB, UX OTKIeUBaHUIO
WM OTC/IavBaHUI0, CpabaThIBaHUIO TEPMOWHMKATOPHBIX METOK.

OcHoBaHMeM [Jisi BbIBOZIa O0ODYZIOBaHUSI B PEMOHT SIBJISIeTCSl TIPeBBIIIEHHe
TeMIiepaTyphl 37IeMEHTOB 3/IeKTPO0OOPY/J0BaHMSI.

[TpodunakTHyeckre MepoTIpUsTUS Tpe/icTaB/ieHbl B Tab/uie 3.
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Ta6una 3
IIpodunakTuuecKrue MeponpusATHS

TexHuueckue
CpeACTBa

IIpodunakTuyeckoe MeponpusaTHe

Pexomenpyemas
NePUOAUYHOCTD

JeiicTBUsI IPU 00HAPY)KeHUH
HEHCNPaBHOCTH

ABTOMaTHUeCKUe
BBIKJTFOUATEN

Bu3syanbeHblli 0CMOTP.

He nomkHO ObITH AedopMaliii KOpIyca, WU3MeHeHHs
[IBeTa W OIUIAB/I€HUS] W30JSILIMM TIPOBOJOB, CJIe/[OB
nieperpeBa (M3MeHeHUs 1[BeTa) KOHTAKTOB.

[TpoBepka COOTBETCTBUSI TlapaMeTpOB  arirapara,
yKa3aHHOW B MapKHUPOBKE MapameTpaM 3JIeKTPUUeCKOM
CeTH TI0 HaTIPSKEHUIO U TOKY.

ITpoBepka paboTOCIOCOOHOCTH.

1 pa3 B 3 mecsija

[Tpu oOHapyKeHU! HEeUCNPaBHOCTU
MPOM3BECTH 3aMeHy anrapara

YcTporictBa  3alUTHI
I depeHaTBEHOTO
TOKa

BusyanbHbIl OCMOTP.

He pomkHO ObITH Aedopmarniuu KOpriyca, U3MeHeHUs
L[BeTa ¥ OIIaB/eHUs H30JILUU TPOBOJOB, CJIe/l0B
nieperpeBa (M3MeHeHHsI 1jBeTa) KOHTAaKTOB.

[TpoBepka COOTBeTCTBUsI IapaMeTpOB  amrmapara,
yKa3aHHOW B MapKUPOBKe TapameTpaM 3J1eKTPUUYecKon
CeTu MO0 HampsDKeHWlo, TOKy, JAvddepeHIaIbHOMY
TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH C TIOMOIIBIO KHOTIKH
«Tect». [Ipn Ha)KaTUM Ha KHOMNKY «TecT» yCTpOMCTBO
JIOJDKHO cpaboTaTh.

1 pa3 B 3 MecsLa

[pu oOHapyKeHUH
MIPOU3BECTH 3aMeHy YCTPOMCTBa

HEUCIIPABHOCTH

YcTpoiicTBa  3alLUTHI
OoT JyroBoro Tmipobos
(uckpeHnus)

BusyanbHbIl 0CMOTP.

He momxkHO OBbITH fJedopMarii KOpITyca, W3MeHeHHs
L[BeTa M OIIaBleHUs W30/SIHUM TPOBOJIOB, CJe/IOB
rieperpeBa (M3MeHeHUs 1[BeTa) KOHTaKTOB.

[IpoBepka COOTBeTCTBUS IlapaMeTpPOB  ammapara,
YKa3aHHOW B MapKHpPOBKe IapaMeTpaM 3JIeKTPUUeCKOu
CeTH M0 HaNpsDKeHUI0, TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBIO KHOTIKH
«Tect» wIM TpM TOMOILIM TECTOBOIO YCTPOMCTBA,
BXO/SILL[er0 B KOMIUIEKT mocTaBKu. IlpyM HakaTuu Ha

1 pa3 B 3 mecsa

[Tpu oOHapyKeHUu
MPOU3BECTH 3aMeHy YCTPOMCTBa

HEeNCIipaBHOCTH
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TexHuueckue Pexomenpgyemas JeiicTBUsI IPU 00HAPY)KeHUH
IIpodunakTuyeckoe MeponpusaTHe
cpejcTBa NepPUOAUYHOCTD HeHCIPaBHOCTH
KHOTKY «TecT» yCTPOWCTBO [IO/DKHO CpaboTarth.
[Ipy BK/IIOUEHUM TECTOBOI'O YCTPOWCTBA B PO3ETKY
3alUII[aeMOM 1LIeTTH YCTPOUCTBO JI0/DKHO CpaboTaTh.
YcrpoictBa  3amuThl | BusyanbHbIM 0CMOTP. 1 pa3 B 3 mecana | IIpu oOHapy>KeH!H HEHUCIIPaBHOCTHU

OT IepeHarps>KeHrs

He pgomkHO ObITH Aedopmaniuu KOpriyca, U3MeHeHUst
[[BeTa M OIIaBJeHusT W30/SIUM TIPOBOJIOB, CJieflOB
reperpeBa (M3MeHeHHsI 1|BeTa) KOHTaKTOB.

[MpoBepka COOTBETCTBUSI TapaMeTpPOB  arrapara,
yKa3aHHOM B MapKUpPOBKe IapaMeTpaMm 3/1eKTPUUeCKOM
CeTH T10 HarpsHKeHUI0, TOKY.

TPOU3BECTU 3aMeHY YCTPOWMCTBa

TepMOUHAUKATOPHI BusyanbHbIl 0CMOTP. 1 pa3 B 3 mecana | Ilpu oOHapyKeHUu MeXaHUYeCKUx

OTCyTCTBHE MeXaHUUECKUX MOBPEKJeHUN. TOBpEeXAEeHUN W HCTeueHUust CpoKa

[IpoBepka CpOKOB 3KCIlIyaTaliud TePMOUHAUKATOPOB B 3KCILTyaTalyu TIPOU3BECTH 3aMeHy

COOTBETCTBUM C JOKyMEHTaLeld U3rOTOBUTEISI. TepMOUH/UKATOpA.

OTtcyTCcTBME M3MeHeHUs 1jBeTa TePMOUH/UKATOPOB. B ciyyvae H3MeHeHUsI LBeTa
TePMOUH/IUKAaTOParipOU3BeCT  JeNUCTBUS  TI0
pasfeny 4.3  HacCTOALMX  METOAUYeCKUX
peKOMeH/aL1H.

TepmocucTemMbl BusyanbHbiil 0CMOTP. 1 pa3 B 3 mecsita | Ilpu obHapyKeHUH MeXaHUUeCKnuX

OTCcyTCTBHE MeXaHUUECKUX MOBPEXXAEHUM JaTUHMKOB. TOBpEeXAEeHUMN W WCTeueHust CpOKa

[IpoBepka CpOKOB  3KCIUIyaTaluM [aTuMKOB B 3KCIUTyaTaluy POM3BeCTH 3aMeHy JaTUUKOB.

COOTBETCTBUM C IOKyMEHTaLel U3rOTOBUTEISI.

OtcyTcTBHE V3MeHeHUs LBeTa OT/IaB/IEHUH,

Jnedopmarm.

TeruioBU3MOHHAsA [Ipou3Bectu TeI/IOBU3UOHHYIO fuarHoctuky | He pexxe 1 pasaB | Ilo pesy/bTaTam TeIJIOBU3UOHHOI'O
JIMarHOCTHKa 9KCITyaTUPyeMOro 3/1IeEKTPO0OOPYAOBaHUS B rof, 00csieloBaHUs COCTABISIETCS] TIPOTOKOJI.

COOTBETCTBUM C [6] wiu fApyroit aTTecTOBaHHOM
METO/IUKOM TEeIJIOBU3UOHHOMN JUAarHOCTHKM.

[TpoToKo/l [O/KEH Cojiep)KaThb C/IeAYIOLIYI0
“H(opMalIo:
- HAUMEHOBaHWe U
VICTIOJTHUTEJIS;

afipec  OpraHu3aruu-
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TexHuueckue
CpeACTBa

IIpodunakTuyecKoe MeponpusiTHe

Pexomenpgyemas
NepPUOAUYHOCTD

JeiicTBUsI IPU 00HAPY)KeHUH
HEHCNPaBHOCTH

- HOMEep JIMIIEH3WW W aKKpeJUTalUM Ha
MpOBeJieHre [JaHHOTO BUla paboT ¢ yKa3aHHeM
JaThl BbIaud, PErMCTPALMOHHOTO HOMepa,
HaVMEeHOBaHUSl OpraHa BbIJABLIErO JIULIEH3HUIO
U TIDOBOJUBILETO  aKKpPeJUTAL[UI0, CpOKa
JIeUCTBUS;

- HOMep OTYeTa, HOMEpD 3K3eMIUisipa M [JaTy
(cpokwu) poBesieHus paboTHI;

- HaMeHOBaHue 00c/ieIoBaHHOTO 00BeKTa |

ero asipec;

- CIMCOK  WCHOJNHUTeNeld €  yKasaHHeM
KBa/IM(UKALIUY;

- rlepeyeHb Cpe/CcTB v3MepeHuit

UCIIO/Ib30BAHHBIX ~ MpU  00C/iejOBaHUH, C
yKa3aHHeM JaThbl TIOBEPKY;

- 1[esb 0OceoBaHus (OMpezesieHre MoXKapHOU
OTACHOCTH) U 00beKTHI 06ciefoBaHust (YKa3aTh
Kakoe 3/1eKTP000OpYyAOBaHe 3paHus
T0ZiIBepraaoch 06CIefl0BaHHIO);

- XapaKTepUCTUKH 00BEKTOB  00C/eloBaHUS

(coctosiHME 3/1eKTpo000PYAOBaHuS,
HarpsKeHue, TOK Harpy3Ku U T.[.);

- pe3yJIbTaThbl obcejoBaHUS (cremeHb
JeheKTHOCTU (mo>xkapHo OTIAaCHOCTH),

TEPMOTPaMMbl M COOTBETCTBYIOLHE UM
dboTron3obpakeHusi, CIUCOK JedeKTOB  TI0
CTereHH UX M0’KapHOU OMacHOCTH).
Cofiep>kaHue TTPOTOKOJIA MOJKET JJOTIOTHSATHCS B
3aBHCHUMOCTH OT 00cielyeMoro o0beKTa.
PasuBiivecss Jedektel U JedeKTbl Ha
HauaJbHOM CTaJuy pa3BUTHs peKOMeH[0BaHO
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Texnuueckue Pexomenpgyemas JeiicTBUsI IPU 00HAPY)KeHUH
ITpodunakTuecKkoe MeponpusiTue
CpeACTBa NepuoOAMYHOCTH HEUCIPAaBHOCTH

YCTPaHATh B XOJEe TIUIAHOBOTO OTKJ/IFOUEHHS
3/1IEKTPOOOOPYI0BaHUS.
B ciyuae oOGHapykeHHs 30HBI C aHOMa/IbHbIM
10KapOOMacHbIM TOBBIIIEHUEM TeMIlepaTyphbl
TpOW3BeCTH  [JeWCTBUS 10  pasfeny 4.3
HaCTOSIIIUX MeTOAMYeCKHX peKOMeH/IaLii.

OKCITyaTUpyeMble BusyanbHbiii OCMOTP 3JIeKTPOTIPUO0POB u | Ilepem kaxaeiM | IIpy oOHapy>XeHUM HEUCIIPAaBHOCTHA BBIBECTH

3/IEKTPOTIPUOOPHI Y | 3/IEKTPOYCTAaHOBOYHBIX  M3JeMUd  (37IeKTPUUeCKUX BK/IFOUEHUEM npubOp U3 IKCIUTyaTal[|u.

3/1eKTPOYCTaHOBOUHBI | PO3€TOK). anektporipubopa | [Ipou3eectu PEMOHT W 3aMeHy

e u3zenus He pgomkHO OBITH Aedopmaiiuu KOpITyca, W3MeHeHUs 1 BO BpeMmsl HEMCIIPABHOTO 3/IEKTPO0OODPYA0BaHMS.

LBeTa U OI/IaBJIeHUs] U30J/ISIUMUA TIPOBOZOB U ILIHYPOB JKCIuTyaTanuu

NIUTaHus,
KOHTaKTOB.
He 10/mpKHO OBITH TTOBpEXKAEHUS M30JISLMN MTUTAIOIINX
MIPOBO/IOB U IIHYPOB ITUTAaHMUS.

Po3eTku AO/DKHBI OBITH HAZE)KHO 3aKperieHbl, He
JO/DKHBl MMeTh  OIUVIaBJIeHWA W MeXaHWUYeCKHUX
TIOBPEXXeHNH.

[TpoBepka COOTBETCTBUSI [1TapaMeTpOB 3/1eKTPOIprbopa,
YKa3aHHOW B MapKHpPOBKe IapaMeTpaM 3JIeKTPUUeCKOu
CeTH M0 HarpsDKeHUI0 U TOKY.

Wcronp30BaTh  37€KTPONpUOOpP 10 Ha3HAYeHUIO B
COOTBETCTBUM C MHCTPYKLIMEH MO0 KCILTyaTal|u.

cnefioB reperpeBa (M3MeHeHUsl 1[BeTa)
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Koumpoab cocmosiHusi cucmembl 3a3em/1eHust

B mporjecce 3KcrulyataliiM 3/1€KTPOYCTaHOBOK BO3MOXXHO BO3HMKHOBEHHe
HEWCITPaBHOCTEN M aBapUMHBIX CUTYyal[ui, MPUBOJASALLMX K TOKOBBIM yTeukaMm. B sTou
CBSA3U, B K&XXJOM [JOMe [OJ/DKHBI BBITIOJHATHCS 3alJUTHbIE MEPOIPUATUS, OJHUM U3
KOTODBbIX SIB/IIeTCST KOHTYp 3a3eMieHus. OH obecrieuvBaeT 3all[UTy JIFOZEH OT
ropa>keHUsI 3/IEKTPOTOKOM, a IpUO0opkI ¥ 000py/[0BaHKUe OT TeperaioB HallpsKeHHsl.
KoHTyp 3a3semsieHUsi, MOXeT yCTaHaB/IUBAaTbCAd OTJAe/bHO WIA COBMECTHO C
YCTPOWCTBAMHU 3all[UTHOIO OTK/IHOYeHHs. KOHTyp 3a3emM/ieHHWs MOHTHDYeTCsl B
cootBeTCTBUH C ITYD.

B cootBerctBUM c [TYD g1 Lieneit opraHy3alii KOHTypa 3a3eMJ/IeHUs] MOXKHO
BOCITO/Tb30BaTbCSI €CTECTBEHHBbIMM 3a3eMJIUTEe/ISIMU, HallpuMep, PacIoI0KeHHbIMU
PSIIOM MeTa//TMUeCKUMH U >Keie300eTOHHBIMU KOHCTPYKIUSIMU. Bosbliiasi 4acTh UX
TOBEPXHOCTU [OJ/DKHA KOHTaKTUpOBaTb C TPyHTOM. B cBoto ouepensb, [1YD
yCTaHaBJ/IMBaeT, UTO W3Zenus U3 rkKese300eTOHa, HAXOZMIIMeCs TIOf, HarpsyKeHUeM,
TpyOOIpPOBOABI [/ TPAHCTIOPTUPOBKK TOPIOUMX BeIeCTB, TPyObl KaHaiu3aluu U
OTOIUIEHUS] HE MOTYT TIPUMEHSIThCS B KOHTYpe 3a3eMJIeHUSI.

3arpeljaeTcss yCTaHaB/IWBaThb 3a3eM/leHWe B KaMEHUCTBbIX WIU CKa/IbHbIX
IPyHTax, TOCKOJBbKY OHH $IBJISIFOTCS TIPOBOJHMKAMH TOKa M 00/a/jal0T HU3KUM
CONPOTHBI/IEHUEM.

VcKyccTBeHHbIe 3a3eMJIMTeNN TIPeCTaB/IsA0T co00i cUcTeMy MeTa/lTMueCcKux
KOHCTPYKLIWH, pa3MellleHHbIX B 3eMJie, Ha OTpe/ie/IeHHbIX PAaCCTOSTHUSX MeXXAy coOoi
Y He3HauMTeIbHOM y/la7leHUH OT 00beKTa 3all[UThl.

[nst U3roToBleHUs] UCKYCCTBEHHBIX 3a3eMJIMTe/Ied TIPUMEHSIOTCA: KDPYTIJible
NpYTKW, TPyObl pasHOro cCeueHWss W YrojAKW. B HOPMaTUBHBIX [IOKYMEHTaX
orpezesisieTCsi MUHMMA/IbHO [JOMTyCTUMOE CeyeHue 3a3eMJIMTesield, KOTOpPOoe [O/DKHO
YUUTBIBAaTbCS TIPU BbiOOpe MaTepuanoB. Tak, [A7s TpyTa, OLMHKOBAHHOTO 3TOT
rapameTp COCTaBsieT 6 MM?, IJIst TIpyTa U3 06BLIYHOrO yepHOro Metauia — 10 Mm?, a
IUISL TIPSIMOYTO/IbHOTO TpoKata — 48 Mm®. CTeHKM TPyO WM TIONKKA CTalbHBIX
MIPOKATOB BLIOWMPAIOTCSI C MUHUMAJIbHOU TOJIIIIUHON 4 MM.

3abuThIie 3/IeKTPOABI COEAMHSIOTCS MeXKIy Cco00i TOHKOM CTa/IbHOM IT0JIOCOM,
TOJILIUHOU He MeHee 4 MM.

3arpelaeTcss MCIIOb30BaTh B KauyeCTBe 3a3eMJ/ISIIOLIUX TPOBOJHUKOB U

3a3emyiTesield IPOGUIBLHYIO apMaTypy. DTO CBSI3aHO C KaJIeHbIM Hapy’>KHBIM CJIOEM,
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UMEIOIIUMCS BO BCeX W3Ze/IUsiX JTOro Tuma. B pe3ynbTaTe, HapyllaeTcs
pacripefie/ieHe TOKa IO CeYeHWI0, a TPOLeCC OKUC/IeHUs TPOUCXOAUT HaMHOTO
ObIcTpee.

CoenvHeHue [leTajield W3 TIpOKaTa UePHOTO MeTa/l/la OCYIIeCTB/ISeTCs
C oMokl cBapku. CTasibHasi 10JIoca TIPUBAapUBAeTCsl K KOHI[aM 3a0UTBIX B 3€MJTHO
9/IeKTpoJIoB. He  JomyckaeTcsi — WcCIosib3oBaHWe — OOJNTOBBIX  COeMHEHUH,
T.K. OHA OBICTPO OKHUC/SIOTCS. B pe3ynbTaTe, KOHTaKT TepPSeTCs, Y 3a3eMJISIONIUN
KOHTYp HauvHaeT paboTtarh HedddeKTHBHO. [10 OKOHUAHUM BCeX CBApOUYHBLIX paboT
MecTa CBapKd 00pabaThIBalOTCS CIiel[da/bHBIMH aHTUKOPPO3WHWHBIMUA COCTaBaMHU.
[nsi 9TUX Uenel Heb3s MCIO/b30BaTh KPacKy, MOCKOJBKY OHA HapylllaeT CBSi3b
MeTaJsljia C 3em/ieli U cucTteMa 3a3emsieHus1 He OyieT paboTars.

Henb3si IpPOM3BOAUThE OKpacKy 3a3em/inTesied WM HAaHOCUTh Ha HUX ApyTrHe
TIOKPBITUSI, CIOCOOCTBYIOIIME CHIDKEHWIO MPOBOAUMOCTH. OHAaKO TOof [elCTBHEM
KOPPO3WH TOJIIIMHA CTa/IbHBIX JeTajieid TIOCTeNeHHO CHIbKaeTcs. [1o3ToMy ceueHue
9JIEKTPO/la  ToAOUpaeTcsi C  Ompefie/ieHHbIM — 3armacoM. TakuMm — obGpasowm,
obecmieurBaeTCst IOCTaTOYHO TPO/JO/DKUTe/TbHAs IKCTUTyaTalvsi KOHTypa 3a3eMJIeHusl.

Ecm  KOHTYp 3a3eM/ieHMSI JIoMa COeAWHSETCS C  KOHCTPYKLMSIMH,
PACIIONIOKeHHBIMU B yC/IOBUSIX arpeCCHBHOM Cpe[bl, OHU [IOJDKHBI OBbITH 3allUII[eHbl
CTelaIbHBIM TTOKPBITHEM.

Cy1ecTBytOT HabOpbI 3a3eM/UTe el 3aBOACKOT0 U3TOTOB/IEHUS], COCTOSIIINE U3
1[e/TbHOTSIHY THIX IITHIPei, TTIOKPLITHIX Me/IbIO.

Bce 3a3emisitolifiie TIPOBOIHUKY MTOJK/TIOUYAOTCS K eIMHOU IIMHe 3a3eMJIeHHs,
WCTIO/Ib3yeMon /it KoMMyTaruu. Cama IIIMHA SIBASIETCS OJHMM W3 37IeMEeHTOB
pacripeie/IuTe/IbHOTO IIUTa U 3aKPeTUISIeTCsT HeloCpeICTBEHHO Ha ero CTeHKe.

[171s1 TIO/THOM TapaHTUU peKOMeH/IyeTCs BbI3bIBATh CIIeL[Ua/IMCTOB, OHU JO/DKHBI
COCTaBUTh aKT MpoBepKu. OTBETCTBEHHOCTh 3a BLITIOJTHEHHbIE paOOTHI HECET TOJILKO
WCTIOJTHUTEJTD.

BLITOBBIMU 3/IEKTPOM3MEPUTETEHBIMU TIpubopaMu 3amepuTh 3(h(HEKTUBHOCTh
3a3eMJIeHHs HEBO3MOJKHO, HaZil0 WMETh COBPEMEHHbIe 3/IeKTPOHHBbIE YCTPOMCTBA,
TeXHUYEeCKHe BO3MOKHOCTUA KOTOPBIX AT BO3MOKHOCTb 3aMepsITh TaKue JJaHHbIe.

,Z[J'[H UdCTHBIX IOMOB COITDOTUBJ/IEHHME TOKd HE MOXXET TIPEBBIIIATH 4 Om.
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[MpaBw/ia TexXHWYECKOW SKCIUIyaTalldd 3J/IeKTPOYCTAHOBOK TOTpebOuTesel,
yTBepxaeHHble [Ipukazom MunsHepro Poccun ot 13.01.2003 Ne 6 ycTaHaBiIUBarOT
cnenyrolye TpeboBaHUs K 3a3eMJISIOIINM YCTPOMCTBAM M UX TIPO(UIaKTHKE:

- 3a3eMJISIOIIMe  yCTPOMCTBA [JIO/DKHBI COOTBETCTBOBATH TpebOBaHUSM
roCyJapCTBeHHbIX  CTaH/JJapTOB,  MpaBW/  YCTPOMCTBA  3JIEKTPOYCTAHOBOK,
CTPOUTENbHBIX HOPM M TIpaBW/I M JPYTMX HOPMAaTHMBHO-TEXHUUECKUX [IOKYMEHTOB,
obecrieunBaTh ycoBUs 6e30TMaCHOCTH JIFOZiel, SKCITyaTaljuOHHbIe PeXXUMbI paboThl
Y 3alUTY 3JIEKTPOYCTaHOBOK;

- TIpUCOeJMHEHWe  3a3eMJ/ISIOLUX TPOBOJHMKOB K  3a3eMJIMTeNI0 W
3a3eMJISIFOIIUM KOHCTPYKLIUSIM [JIOJDKHO OBITH BBLITIOJIHEHO CBApKOW, a K TJIaBHOMY
3a3eMIsIOLLeMY 3aKMMY, KOPITycaM arrapaTroB, MalliviH U oriopaM BJI — 601TOBBIM
coeavHeHueM (A1 obecrieueHUWss BO3MOXXHOCTH TIPOM3BOJCTBA M3MeEpPEHUH).
KoHTakTHBIe CcOeHEHUs] [IO/DKHBI OTBeuaTb TpeOOBaHUSM TOCYAAPCTBEHHBIX
CTaH/apTOB;

- OTKpBITO TIPOJIOKEHHbIE 3a3eMJISIFole TIPOBOJHUKM JIO/DKHBI  OBITh
Tipe/loXpaHeHbl OT KOPPO3UM U OKpallleHbl B UepPHbIN 1IBET;

- U1 Ompefie/ieHUsI TeXHUYECKOrO COCTOSIHUSI 3a3eMJISIFOLLero yCTPOMCTBA
JO/DKHBI  TIDOBOAUTBCSI  BU3ya/lbHble  OCMOTpPbI  BUJMMOM  4aCTH, OCMOTPBI
3a3eMJISIIONET0  YCTPOMCTBA C BBLIOOPOUHBIM BCKPBITHEM TPYHTa, W3MepeHHe
rapamMeTpOB 3a3eMJISIFOLLEr0 YCTPOKWCTBA B COOTBETCTBUM C HOPMaMU HWCIbITaHUS
3/1eKTPO0O0PY/J0BAHYS;

- BU3ya/ibHble OCMOTPbBI BUJMMOM YaCTH 3a3eMJISIFOILer0 YCTPOWCTBA [JOJKHBI
TIPOU3BOJUTLCS MO rpaduKy, HO He pexxe 1 pa3a B 6 MecsilieB OTBeTCTBEHHBIM 3a
9/IEKTPOX035CTBO  [loTpeburenss wmM pabOTHUKOM, WM  YIIOJIHOMOYEHHBIM.
[Ipy ocMOTpe OLIeHWBaeTCsl COCTOSIHME KOHTAaKTHBIX COeJUHEeHWWA MeXKJy 3alliUTHbIM
MPOBOAAHUKOM ¥ 00Opy/ZoBaHWEM, HajIWude aHTUKOPPO3WOHHOTO ITOKPBITHS,
OTCyTCTBUE 0OPHIBOB;

- U1 ompejieJieHUsI TeXHUYEeCKOTO COCTOSIHUSI 3a3eMJISIFOLero yCTPOMCTBA
B COOTBETCTBMM C HOPMaMU WCHBITAaHUM  37€KTPOOOOPY/IOBAaHUS  [IOJDKHBI
TIPOU3BOAUTHCS:

M3MepeHre COMPOTHUBIIEHHS 3a3eMJISIFOLLer0 YCTPOKCTBA;

M3MepeHWe  HamnpsDKeHusi  TMPUKOCHOBeHUsi (B 3/7eKTPOyCTaHOBKaX,

3a3eMJ/idroiiee YCTpOﬁCTBO KOTOPBIX BBIIIOJIHEHO II0 HOPMdM Hd HAIIpsSXKeHHne



34

TIPUKOCHOBEHUSI), TIPOBEPKA Ha/JIWUUSl LIeMU MeXAy 3a3eMJSIFOL[UM yCTPOKMCTBOM
Y 3a3eMJiieMbIMU 3/1eMEHTaMH, a TakKe COeJUHEHWM eCTeCTBEHHBIX 3a3eMJIUTeser
C 3a3eMJISIOLUM YCTPOUCTBOM;

M3MepeHWe TOKOB KODOTKOTO 3aMblKaHUsI 3/1eKTPOYyCTaHOBKH, TIPOBepKa
COCTOSIHUS IPOOMBHBIX TIPe0XPaHUTe IeH;

M3MepeHre Y/eJbHOrO0 COTMpOTUB/IEHUS TPYHTa B palloHe 3a3eMJISIFOLLEero
YCTPOMCTBa;

- U3MepeHus TapaMeTpOB 3a3eMJISIOLIUX YCTPOWCTB - COINpPOTUBJIEHUE
3a3eMJISIFOLLET0 YCTPOMCTBA, HaMpshKeHWe NMPUKOCHOBEHHSs], MPOBepKa HalIuuus Lienu
MeXZY 3a3eM/IUTeISIMUA Y 3a3eMJIieMbIMU 3JIEMEHTaMM - POM3BOJATCS TaKyKe Mocjie
DEKOHCTPYKIIMM ¥ PpPEeMOHTa 3a3eMJISIOIIMX YCTPOMCTB, TIpU OOHApy’>KeHUHU
paspyllleHdss WM TIepeKpbITUsi  M30/ATOpoB  BJI  ajeKTpuueckoil  Ayrom.
[TIpu HeobX0JUMOCTU JO/DKHBI TIPUHUMAThCS Mephbl T0 /I0BeZieHUI0 MapaMeTpOB
3a3eMJISIFOLLMX YCTPOMCTB /10 HOPMATHUBHBIX;

- TPU WCIOJb30BaHUM B  3JIEKTPOYCTAaHOBKE YCTPOWCTB  3allIUTHOTO
oTkoueHus (ganee - ¥Y30) I0/DKHA OCYIIECTBISITHCS €ro TpoBepka B COOTBETCTBUM
C  peKoMeHJaLUsIMU 3aBO/IA-U3rOTOBUTEISI M HOpMaMu  UCIbITaHUMN
3/IeKTPO0O0PY/J0BaHMSI.

Bbi6op kabeseti

B cooTBeTCTBMM CO  CTaTUCTUKOU OCHOBHOM TIPUYMHOW  T10KapOB
OT 3JIEKTPOU3/IeNIUi SIBJSIIOTCS 37eKTpuueckre Kabemu. [lostomy, asis obecreueHus
rokapHoi 06e30racHOCTH, He0OXOJUMO MpaBUIbHO BbIOMpaTh Kabe/bHble W37eust
TI0 TUITY UCTIOJIHEHUS U CEUEHUI0 TOKOTIPOBOSIIUX KA.

[lpu BbIOOpe THMA WUCHONMHEHUs Kabesell nAasi 0OBEKTOB —pa3/IMUHOTO
Ha3HaueHWs MOXKHO BOCIMOJIb30BaThcsi TpeboBanmsamMu ['OCT 31565-2012, B
COOTBETCTBUU
C KOTOpPbIM B HOPMAaTUBHOW [OKYMeHTAal[iM Ha KabesjbHOe u3jenue [J0/DKHA ObITh
yKa3aHa 00/laCTh €ero TpUMeHeHWs C Yy4YeTOM TioKa3aTejield OIMacHOCTH W THWIIA
ucrnosHeHusi. B faHHOM craHfapTe mipuBefeHa Tabsuia «[lpeumyijecTBeHHbIe
obnactd TpuMeHeHUs] Kabe/bHbIX W3/eMUil C yUueToOM UX TWIA HCIIO/THEeHUS»
nipe/icTaB/ieHHasi B Tabmuiie 4.

Taouna 4
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IIpeumyiiecTBeHHbIE 00/1aCTH MPUMeHeHHsI Ka0e/IbHBIX U3/ie/ TN C

Y4€TOM UX THIIA UCIIO/THEHUA

Turn ucnosHenus Knace .
KaBe/bHOro H3zemHs TIO>KapHOM I[TpenmyijecTBeHHas 06/1aCTh NPUMEHEHHs
OIAaCHOCTH

be3 o6o3HaueHust 01.8.2.54 7151 oIMHOUHOM MPOK/IaZKK B KabebHBIX COOPY>KEHUSIX U TTPOU3BO/ICTBEHHBIX
noMeleHysIx. ['pynmnoBast Npokiaka pasperiaeTcs: TOLKO B HAPY>KHBIX
3/1eKTPOyCTaHOBKax 1 MPOM3BO/CTBEHHBIX [TOMeIl|eHHUsIX, I/le BO3MOKHO JIMIIb
reprouecKoe MPUCYTCTBHe 06CTy KUBAOLIIero NepcoHala, py 3ToM
HeoOX0MIMO TPUMEHSITh [TaCCHBHYIO OTHe3all[UTy

Hr(A F/R) IM1a.8.2.5.4 |/Ins MpokaaJKH, C yueToM 06beMa roproueli Harpy3ku Kabesiel, B OTKPBITBIX

Hr(A) 1116.8.2.5.4 |XabenbHbIX COOPY)KeHUSIX (3CTaKazax, rajepesix) Hapy>KHbIX

Hr(B) 112.8.2.5.4 3/1eKTPOyCTaHOBOK

Hr(C) [13.8.2.5.4

Hr(D) 114.8.2.5.4

Hr(A F/R)-LS IM1a.8.2.2.2 | [I51s1 MpOK/IAZIKH, C yUeTOM 00beMa roproueid Harpy3ku Kabene, Bo

Hr(A)-LS [116.8.2.2.2 |BHYTPEHHHUX 3/IeKTPOYCTaHOBKaX, a TaK)Xe B 3/JaHUsIX, COOPYKEHUsIX U

ur(B)-LS 12.8.2.2.2 3aKPBITHIX KaDelMbHbIX COOPY’KEHHUSIX

Hr(C)-LS 113.8.2.2.2

Hr(D)-LS 114.8.2.2.2

Hr(A F/R)-HF IM1a.8.1.2.1 |/lyis1 MpOK/IaJKH, C yueToM 00beMa roproueii Harpy3ku Kabesel, Bo

ur(A)-HF I116.8.1.2.1 |BHYTPEHHHX 3JIEKTPOYCTAaHOBKAX, a TAK)Ke B 3/JaHUSIX U COOPYIKEHUSIX C

ur(B)-HF 2.8.1.2.1 MacCOBBIM TIpeObIBaHUEM JTIOZIEH, B TOM YKC/e B MHOTO(YHKIIMOHATBHBIX

ur(C)-HF [13.8.1.2.1 BBICOTHBIX 3[JaHUAX U 3[aHUAX-KOMIUIEKCaxX

ur(D)-HF 114.8.1.2.1

Hr(A F/R)-FRLS MMla.7.2.2.2 |/lns MpOKIaJKH, C yueToM oObeMa roproueii Harpy3ku Kabeseli, B cucreMax

ur(A)-FRLS [116.7.2.2.2 |MPOTHUBOIOXKAPHOU 3all{UThI, @ TAK)KE [JPYTUX CUCTeMax, KOTOpbIe JO/DKHbI

Hr(B)-FRLS 112.7.2.2.2 COXPaHATL PaboTOCIIOCOOHOCTE B YCIOBUSIX MOXKapa

Hr(C)-FRLS [13.7.2.2.2

Hr(D)-FRLS 114.7.2.2.2

Hr(A F/R)- FRHF IMa.7.1.2.1

Hr(A)-FRHF 1116.7.1.2.1

Hr(B)-FRHF n2.7.1.2.1

Hr(C)-FRHF I13.7.1.2.1

ur(D)-FRHF 114.7.1.2.1

Hr(A F/R)-LSLTx MMla.8.2.1.2 |/Iis MPOKIaJKH, C y4eTOM 00beMa roproueli Harpy3ku Kabesel, B 3aHUSIX

Hr(A)-LSLTx 1116.8.2.1.2 |ZeTCKUX JOIIKONBHBIX M 00pa30BaTeNIbHBIX yUpPeXKeHHUH,

Hr(B)-LSLTx 12.8.2.1.2 CTeL[MaIM3UPOBAHHBIX JJOMaXx IMpecTapesiblX ¥ MHBAIU/0B, O0/BHULIAX, B

#r(C)-LSLTx [13.8.2.1.2 CHa/IbHBIX KOpIycax Uo6pasoBaTem)HLIx yUpeKJeHWii UHTePHaTHOI'O TUIIa U

ur(D) LSLTx M4.8.2.1.2  |ACTCKIX YHP&XACHIH

Hr(A F/R)-HFLTx IM1a.8.1.1.1

Hr(A)-HFLTx 1116.8.1.1.1

Hr(B)-HFLTx m2.8.1.1.1

Hr(C)-HFLTx I13.8.1.1.1

Hr(D)-HFLTx 114.8.1.1.1

Hr(A F/R)-FRLSLTx |I11a.7.2.1.2 | Iy mpOK/IafKH, C yueToM oObemMa roprodeil Harpy3ku Kabenei, B cucTemMax

Hr(A)-FRLSLTx [116.7.2.1.2  |TIPOTHMBOIIO>KapHOM 3aLLUTHI, a TAKXKE B IPYTHUX CUCTEMaX, KOTOPhIE 10/DKHBI

Hr(B)-FRLSLTx 112.7.2.1.2 COXPaHsATh PabOTOCITIOCOOHOCTD B YC/IOBUSIX TIOXKapa, B 3[aHUSX JJeTCKUX

Hr(C)-FRLSLTx 113.7.2.1.2 JIOLITKOJIbHBIX 00pa30BaTe/IbHBIX YUPEXKAEHUH, CTIelUaTM3UPOBAHHBIX JOMaX
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Kracc
Twn ncnosHeHys .
TOXXAPHO IpeumyliLecTBeHHasA 06/1aCTh IPUMEHEeHHs
KabeJIbHOTO W3/IeIust
OMacHOCTH
Hr(D)-FRLSLTx 114.7.2.1.2 TMpecTape/biX ¥ MHBAINIO0B, 6OMBHUIAX, CITAJIBHBIX KOPITyCax

Hr(A F/R)-FRHFLTXx | I11a.7.1.1.1 |00pa3oBaTe/bHbIX yupek/ieH|i HHTePHATHOTO THIIA U IETCKUX YUPEXIeHNH
Hr(A)-FRHFLTx [116.7.1.1.1
Hr(B)-FRHFLTx n2.7.1.1.1
Hr(C)-FRHFLTx [13.7.1.1.1
Hr(D)-FRHFLTx 14.7.1.1.1

Ha »37eKTpOyCTaHOBKM U 3JIeKTPUUECKUEe IIeNMUA >KUIbIX U O00I[eCTBeHHBIX
3laHUM B TOPOZAX U CeJIbCKUX HaCeJeHHbIX MYyHKTaX HOMHWHAbHBIM HamnpsbKeHueM
no 1000 B mepemMeHHOro TOKa pacrpocTpaHsitorcsi  Tpeboanus — CIT
256.1325800.2016,

B COOTBETCTBUH C KOTOPBIM:

- BHYTPEHHHUE 3/IeKTpUUecKre CeTH JIOJ/DKHBI ObITh He pacIrpoCTPaHSIOINIUMHU
ropeHrHe U BBIMOJHATLCS KabensiMd M TIPOBOJIaMU C JKWUJAMH U3 MeJd WU
amoMUHKeBbIX cruiaBoB Mapok 8030 u 8176, mmHONpoBogamMy C MeAHbIMU [IMHAMU
B cooTBeTcTBUM C TpeboBanusamu I[1YD, T'OCT 31565,OCT P 50571.5.52,
'OCT P 58019, CIT 76.13330, a Takke TpebOOBaHUSIMU 3JEKTPO- U TI0>KapHOU
0e30MmacHOCTY;

- CeYeHUs1 TOKOMPOBOJSIINX MEeJHBIX XU U KA U3 aIFOMUHHEBBIX CIUIABOB

Mapok 8030 1 8176 mo/mKHBI OBITH He MeHee yKa3aHHBIX B Tabsuile 5;

Tabsuma 5
Ceuenus TOKOIMPOBOAAINHNUX MEAHDBIX )XW/ M )XW/I U3 A/TOMHUHUEBLIX CIIV/IaBOB
Mapok 8030 u 8176
HaunmeHsl11ee ceueHre TOKONPOBOJALIMX JKUJT
KabeJieii ¥ poBO/IOB, MM’
HaumeHnoBaHue muHUM
MeZIHbIMU JKWIaMHU U3 alFOMUHHUEBBIX
JKAJIaMHU criiaBoB Mapok 8030 u 8176
JIMHUM TPYINOBBIX CeTel OCBeLLeHUs 1,5 2,5
JIMHUM rPYNNOBBIX CeTel pO3eTOK 2,5 4,0
JIMHUY OT 5Ta)KHBIX [0 KBAPTUPHBIX 2,5 4,0
IIUTKOB U K PaCUETHOMY CUETUUKY
JIHUY pacripe/ie/TMTeTbHOU CeTU 4,0 6,0
(cTosIKW) A1J151 TUTaHUSL KBApTHD

- [Ipn COeJMHEeHWH IMMPOBOJHHKOB C >XW/IdMH U3 d/IOMHMHHEBBIX CI1IJIABOB MdPOK

8030 u 8176 C 3/1€KTPOYCTAaHOBOUHBIMU U3Je/IMSIMH, arrapartaMmd 3aljuTbl U
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CYEeTUMKaMU pPEKOMEHJyeTCs WCIO0JIb30BaTb COeJWHUTE/IbHbIe YCTPOMCTBA B
cootBercTBUM C TpeboBanussmu 'OCT 31604 a1 KOMMyTal[id TPOBOAHUKOB U3
AJIFOMUHUEBBIX CIUIaBOB C KOHTaKTaMU [1J1s1 IPOBOJHUKOB U3 Me/IN.

HOns obecrieueHust HaJ|e)KHOCTU KOHTaKTHBIX CcoeIMHEeHUH B
pacripezieIMTe/IbHbIX KopobOKkax cnenyet OCYLL[eCTBJIATh coeluHeHue
TOKOIIPOBOJAIIUX XU U3 CIUIaBOB amroMuHuUs Mapok 8030 u 8176 mpu momoriru
BUHTOB WU aJIFOMUHHEBBIX TU/1b3, METOJ0M OIPeCCOBKH U/IU UCIIO/Ib30BaTh CBApKY.

[Tpu MOHTa)ke OTBETBJ/IsIEMBIX Kabesell C >KUlaMHu M3 aJFOMUHHEBBIX CI/IaBOB
Mapok 8030 1 8176 J0/mKHBI IPUMEHSATHCS CKUMBI C OLIMHKOBAHHBIMY KOHTAKTaMU.

[Ipy BBITIOJIHEHWU COEJVHEHWM B 3JIEKTPOIPOBOJKAX C TOKOMPOBOASILIWMU
KWJlaMd M3 CIulaBoB  amoMuHus  Mapok 8030 w8176, ewm Tyl
3JIEKTPOYCTAHOBOYHBIX M3/le/TUM COJI€P>KUT MeJHble WIA JIaTyHHble KOHTAaKThI, [JIs1
obecrieueHrs1 CTaOWIBLHOCTH KOHTAKTHOTO COeJUHEHUsS] C/ieflyeT TIPUMEHSITh
3J1eKTPOIIPOBOJSALLIIE CMAa3KHU.

Megs uMeeT yulllyl0 [POBOJYMMOCTb, IO CPaBHEHUIO C ajlOMUHHEM, 4TO
obecrieurBaeT TPy MeHblIIeM CeUeHHH OO0JIbIITYI0 MaKCUMaJTbHYI0 TOKOBYIO Harpy3Ky.

Me/iHbIi TIPOBOJAHUK MeHbllle TO/BEpraeTcss OKMC/IEHHI0 U CIOCOOeH o/roe
BpeMsl COXpaHATb KauyeCTBO KOHTAKTOB IIPU COeJUHEHUM B paclipefeuTe/bHbIX
KOpoOKax U APyTrux Mpruoopax.

B kumbix u 0OOIeCTBeHHBIX 3[AHUSAX C TPUMEHEHHEeM JIepeBSHHBIX
KOHCTpPYKLuK B coorBerctBHe ¢ CIT 451.1325800.2019 u CII 452.1325800.2019
BHYTPeHHHe 3J/IeKTpUUYeCcKe CeTH [JOJDKHBI ObITh He pacrpOCTPAHSIOLMMU ropeHue 1
BBITIOJTHATHCS KabesrsiMu ¥ MpoBo/jaMu ¢ MeAHbIMU kunamu B 'OCT 31565, TOCT P
50571.5.52, CII 76.13330.

CIT 256.1325800.2016 gomyckaeT TmprUMeHeHWe KabOenbHBIX U3/eIUM C
TOKOMPOBOJALIMMU  JKWJIAaMU W3 aJlOMUHUEBBIX CIUVIaBOB [jIsi OpraHu3anuu
BHYTPEHHMX CeTel, HO HaKJaJbIBaeT Ha UX MOHTaX JOIOJIHATEe/IbHbIE OrPaHUYEeHUSI.

[nsi obecrieyeHrsi HaJIEXKHOCTH 3JIEKTPOTIPOBOZIOK B 37IaHUSIX, BBITIO/THSIEMbIX
MPOBO/IaMH 1 KabesisiMi C TOKOTIPOBO/ISIIMMU >KA/IAMU U3 CTJIaBOB alFOMUHUS, TIPU
MOHTa)ke /IO/DKHBI ~ UCIIO/Ib30BaThbCs  JIMOO  3/IeKTPOYCTAaHOBOUHbIE — M3/e/us,
KOHTAaKTHbIe TPYMIbl KOTOPHIX MMEIOT CrieliajbHble MOKPHITHS, oOecrieurBaroliyie
CTaOUMBHOCTE  KOHTAaKTHOTO COeAWHEeHWs Kak C MeAHbIMH, TaK U C

TOKOIIPOBOJAIINUMH KW/1dMHU M3 CIVIABOB da/IOMHWHUSA, UTO AO/DKHO OBITH OTPa’>X€HO B
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MapkupoBke (Harpumep, Cu/Al) mibo 1pu MUCT0/Ib30BaHUM CEPUMHO BBITyCKaeMbIX B
CTpaHe yCTaHOBOYHBIX W3/e/NUN  [IO/DKHBI ~ TIDUMEHSITbCS  [JOTIO/THUTEe/TbHbIe
TeXHUUYEeCKHe Cpe/iCTBa, 0becrieunBaroliie CTabMIbHOCTh KOHTAaKTHBIX COeIMHEHUH.

[Ipy  KOpPOTKOM  3aMbIKaHMKM  MeJHble  JKWIbl  SBASIOTCS — Oosiee
no>kapobe3omacHbIMUA, YeM >KW/bl U3 a/JFOMUHHMEBBLIX CIJIABOB 3a CUYeT MeHbliiei
3a)KATaTeIbHOM CTMOCOOHOCTM 4YacCTWUI] MeJu T0 CPaBHEHMIO C 3a)KAraTelbHOMU
CIIOCOOHOCTHIO YaCTHIL] a/TFOMUHUSI.

C TOUKM 3peHUs TMOXKapHOM 6e30TacCHOCTH, TIPeANIOUTHUTEbHBIM SB/SETCS
TIpUMeHeHre Kabe/TbHbIX U3/[e/Tii C MeHBIMH TOKOITPOBOASIIMMU >KU/IaMH.

Ha noykapHyto 6e301acHOCTb 3/IeKTPOITPOBO/IKH B/IUSIET TTPABUILHOCTH BbIOOpa
ceueHUs] TOKOITPOBOASIINX KU Kabeneil. HeBepHbIN BBIOOp ceueHUs] Kabesisi MOKET
TIPUBECTH K €ro TeperpeBy, OIUIAB/I€HUIO W30/SIMM U ee BOCTUIAMEHEHWIO0 WK K
KOPOTKOMY 3aMbIKaHHIO C TIOC/IeIYIOLMM BO3TOPaHUEM.

OCHOBHBIM TlapamMeTpoM, KOTODbIi HeoOXOAWMO YYUTHIBaTH TIPU pacueTe
ceueHusi Kabenst sAB/sSETCS [JJUTENBHO [OMYCTHMasi TOKOBasi Harpys3ka, T.e.
MaKCHMasbHas BeJIMUYMHA TOKa, KOTOPYIO Kabemb MOXKeT TPOITyCcKaTh 6e3 reperpesa B
TeueHUe JIJTUTeTbHOT0 BpeMEeHU.

PacueTHble  37eKTPpUYECKHEe  HArpy3kKud Ui pa3/idyHbIX  JKWIBIX U
o0I1[eCcTBeHHBIX 3IaHUM TTpe/icTaB/eHbl B pa3gesne 7 CIT 256.1325800.2016.

71 TIpoBefieHHsI CaMOCTOSITeJTbHOTO pacueTa ceueHHs Kabesisi 1O TOKY /st
YaCcTHOTO /ioMa (KBapTHUPhl) HEOOXOANMO BBITIOTHUTD C/IeIyIOIIHe JeHCTBUS:

- Oompefie/uTh CYMMAapHYI0 MOIIHOCTh BCE€X 3JIEKTPOIIPHOOPOB, KOTOpBIE
OJTHOBPEMEHHO MOTYT ObITh BK/TFOUEHBI B CETh;

- paccuMTaTh CWIy TOKa, KOTopasi OyjeT TipoTekaThb TI0 Kabe/i0 mpu
BK/IFOUEHUU [IaHHBIX 3JIeKTPONPHUOOPOB;

- 110 TabJ/IMIIe OTIpele/TUTh HauboJIee TIOAX0AsdIIee ceueHre Kabers.

CymMmapHasi MOIIJHOCTb 3jieKTporipubopoB (P, BT) BbiumcisieTcss Kak cymma
MOII[HOCTe! OT/Ie/TbHBIX TTPUOOPOB, KOTOPhIe MOTYT ObITh BK/TFOUEHBI OZJHOBPEMEHHO.
IlaHHBIe O MOIIHOCTA KaXKIOTO 3/IeKTPUUYECKOro Tpubopa yKas3bIBalOTCA B €ro

NacriopTe, pyKOBOZCTBe I10 3KCIlyaTaliy U T.I1.

Pacuer cumel ToKa (I, A) TIpOTEKaroOIero MO Kabemro IPOBOAUTCS TI0

dbopmynam:
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st onHodasHol cetu HanpsbkeHrueM U = 220 B
e
[U-cos@

A8 TpexdasHou cety Harnpsbkenuem U = 380 B
P

;A S
m'{?TDT-CDEE,E?

JJ1st OBITOBBIX /IEKTPOIIPHUOOPOB cos = 1.

KH - KOB(lJ(bI/IL[I/IEHT OOHOBPEMEHHOCTH, T.€. KdKadsd 4YdCTb HpI/I60pOB MOXeT
6bITB BKJ/IFOU€HA OAHOBPEMEHHO.

75 TIOBBILIEHUsT TIOYKapHOUW 0e30mMacHOCTH, B pacueTe [jiss YaCTHOTO JloMa
(KBapTI/IpBI) MOJXHO IIpeAIloJIOKUTb, 4YTO B CeTb OJAHOBPEMEHHO MOTI'YT 6BIT]3
BKJIFOUEHBI BCe 3/IeKTprUUecKue Mpubopbl U NMpUHATE Ko3pduimeHt K, = 1.

3Hasg BeJMUMHY TOKa, CeueHHWe TIPpoBoJla HaxofaT Ti0 Tabmuie 6.
Ecnu okaxkeTrcs uto pacuyeTHOEe H Ta6J'[I/ILIHOE 3HaUeHus1 TOKOB He COBIIaJdl0T, TO B

9TOM C/Tyuae BbIOMpArOT OsvKaiiiiiee Gosbiliee 3HaUeHWe CeueHHsT TOKOITPOBO/ISIIEH

JKUJIBI Kabess.

Taouia 6
BbI00p ceueHHsi MPOBO/ia 10 Be/IMYHHE TOKA
Ceyene MeHble KU/bI IPOBOJOB U Kabenei
TOKOIIPOBO/SLLeN Hanpsokenue, 220 B Hanpsokenue, 380 B
HKATBL, MM TOK, A MOILHOCTb, KBT TOK, A MOIIHOCTb, 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
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
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Ceuenne Me/HbIe >KU/bl IPOBOZIOB U Kabeei
TOKOITPOBO/IsAIIei Hanpsokenue, 220 B Hanpsokenue, 380 B
JKHJIbI, MM’ TOK, A MOIIIHOCTb, KBT TOK, A MOIITHOCTb, KBT

28 6,1 23 15,1

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

Ecmi B [JoMe uMeIOTCS MOIIHBIe 3/IeKTPOTIPUOOphbI, Harpy3ka KOTOPBIX
coctapnisier Oosee 1,5 KBT, A1 WX TOAKIIOUEHHWS PEKOMEHAYETCS HCIIO/Ib30BaTh
OTZe/IbHYO0 JIMHUIO.

YacTo mpuxouTcs peliaTh 06paTHYIO 3afiauy, KOTJa AJis U3BECTHOTO CeueHUst
MPOBO/IHUKA, TIPOJIOKEHHOTO B JiIoMeé WIM KBapTHpe, HeoOXOAMMO HaWTH
MaKCHMa/abHO AOIMYCTUMYIO Harpy3ky. B 3ToM ciydae, mo tabnmiiam Ay ZAHHOTO
CeueHUs] TOKOIPOBOJSIEH >KWMbl Kabesisi HAXOAWM MaKCHMalIbHO [[OMYCTHMYIO
Harpy3Ky. 3aTeM 3Hasl MOIIIHOCTH 37IeKTPUUECKUX MPUOOPOB, Orpesie/isieM, KakKue U3
HUX MOTYT OBITh OJJHOBPEMEHHO BK/TFOUEHBI B CETh.

CrneyeT TIOMHUTb, UTO MaKCHMaJIbHBIA JIOMYCTUMbIA TOK [Jisl CTaHZAPTHBIX
OBITOBBIX 3/IEKTPOYCTAHOBOUHBLIX H3/e/ui (BBIK/IIOUATE/NH, PO3eTKH) paBeH 16 A.
[TosTomMy BK/IHOUATH B OJHY DO3€TKY WM TOJAK/IHOYATh K OJHOMY BBIK/IHOUATETIO

Harpy3Ky 6osiee 16 A, uto Ay ogHObA3HOM ceTu COOTBETCTBYeT 3,5 KBT Hemb3sl.
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3.3. JelicTBUA npu o0Hapy)KeHUuHn aBapHUITHOr0 pexxuma
B JIEKTP0O000OPY/AOBAHNH

ABapuiiHbIfi pe’KUuM paboThl IKCILTyaTHPYeMOTO 3/IeKTPOOOOPY/JOBaHUS MOKET
TIPOSIB/ISITBCST B BUJle CPAOOTKH arrapaToB 3/IeKTPUUeCKOH 3allliThl CeTH, U3MEeHEeHUsT
I[BeTa TePMOWH/HUKATOPOB, OOHapy>XeHWs 30H aHOMAJLHOTO HarpeBa 3/1eMEHTOB
3/IEKTPOOO0OPY/JOBAaHUS TIPU TETUIOBU3UOHHOW [IMAarHOCTHKe, CpabOTKU JAaTUYHMKOB
TepMocucteM. Kpome Toro, 06 aBapuitHOM pe>kume paboThI 3/IeEKTPONPUOOpa MOXKeT
TOBOPUTH MOSIBJIEHWE Ha ero MOBEePXHOCTH, LIHYpe W BUJKW THUTAHUS OIIaB/IeHUM,
nedhopmMaliuu Koprnyca, BOSHUKHOBEHUU MpU paboTe HexapaKTepHOTO IITyMa U 3ariaxa
TI/IaBSILLIENCST U30/ISILUAMN.

[Tpu3HaKK aBapUMHOTO pekruMa paboThI 3/1eKTPO0O0PYJ0BaHUS U [IeHCTBUS TIPU

1X 00Hapy’KeHWH TIpe/iCTaB/IeHbl B Tabsuiie 7.
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Taoauna 7

IIpu3HaKku aBapuilHOTO pe;kiMMa padoThl 3/1eKTPO000PYy/J0BaHUSI U AeiCTBHA MPU UX 00HAPYKeHUH

Ilpu3Hak aBapuIHOTO pe)XxuMa

Bo3morxHas NNpUuYMrHAaA

PexkomeH/jyeMble JelCTBUSA

Cpaboran aBTOMaTHM4eCckui | KopoTkoe 3aMbikaHue B 1[eH. Oran 1.

BBIK/IIOUaTe b ITeperpy3ka B Lienu. - YCTaHOBUTb KakKOM TUN amrapaTa 3aliudThl  cpaboTan
(aBTOMaTHMUECKUI BBIK/IIOUATe/Ib, yCTPOWCTBO 3aL{UTBI

Cpabotano YCTPOMCTBO 3allUThl | YTeuka TOKa. I depeHMaIbHOIO TOKA, YCTPOKWCTBO 3alllMThl OT NlepeHarpspkeHus,

I depeHIMaIbHOTO TOKa

YCTPOMCTBO 3allUThI OT AyTrOBOTr0O NIP0o00s (MCKPEeHWsT)) WK 110 KaKOMY
KaHa/Ty TIPOM30ILI0 cpabaThiBaHKe, ec/id MPUOOP KOMOWHUPOBAHHbIH,

CpaboTano ycTpoicTBO 3amuthl  OT | JyroBoi T.e. 00BeIuHSeT B cebe /1Ba ¥ Oosiee THMA 3allUTHI;
JIyTOBOTO MP000st (MCKpeHWsT) ripo6oii(Tioc/ieioBaTeIbHbIH, - YCTaHOBUTb 00OCTOSITeNIbCTBA TIPU  KOTOPBIX  IPOU30ILIIO
napajuie/ibHeIii, Ha  3eMJII0) | OTK/IroueHye. UTO MpOM30IIO IpeJ OTK/IoYeHHeM (TOJK/IH0YeHHe
WA UCKPEHHe. WM OTK/IIOUeHue MoTpeOuTesisi, MepliaHie CBeTa, aHOMasibHasi paboTta
3/1eKTpOnpuOopoB U T.1M.)? Kakwe Harpy3ku ObUIM TIOJKIFOUEHBbI U
CpaboTao yCTPOWCTBO 3aiuThl  OT | Ilepernajbl HalpsDKeHHs 6butn B pabote? Korga u ckosbko pa3 cpabarbiBany amnraparhbl

riepeHarnpsoKeHust 3aIUThI?

- TIPOBeCTU BU3ya/IbHbI OCMOTpP 371eKTpoobopyjoBaHusl (ILIHYPbI
MUTaHUs, PO3eTKH, BBLIK/IIOUATeNM, KOHTAKTHble COe/IMHEeHUs],

CoeIMHUTE/IbHbIe KOPOOKM, 3/1eKTPONPUOOpPHI) Ha HalWuyhe BUAUMBIX
MOBpEeXJAeHU (M3MeHeHWe LIBeTa WU OIJIaB/eHue WU30JISLUU, Clefbl
TEPMUUECKOTO BO3[leHiCTBUSI B pe3y/ibTaTe KOPOTKOTO 3aMbIKaHUS,
VICKPEeHMUS], ITeperpys3oK);

- eC/i TIpY BU3yaJbHOM OCMOTpe OOHapy’kKeHbl TIOBPEXXJEeHUs, TO
HEOOXOJMUMO TIPUCTYIIUTh K YCTPAHEHWIO TIPUYMH BBISBIEHHBIX
TIOBpeXIeHUM u PEMOHTY (3ameHe) TOBPEX/IeHHOT'0
3/IEKTPOOOOPY/I0BaHUS;

- eC/TA TIpYU BHU3ya/IbLHOM OCMOTPE TOBPeKAeHus1 He 0OHapy>KeHbl, TO
HeoOXO0ZMMO TIPEMTH K 3Tarty 2.

Jrar 2.

[TpoBepuTh HazeKal[y0 paboTy arrapara 3aijUThbl.

- JI71s1 yCTPOWCTBA 3alLMThl OT NepeHarpsKeH!sl U3MEPUTh 3HaUeHHe
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Ilpu3Hak aBapuIHOIO pexuMma

Bo3MorxHasa npuurHa

PexkomeHn/jyemMble JelCTBUA

HalpspKeHWs TuTaroilell  cetu. EciM  3HaueHWe  TUTAOIIEro
HarpsDKeHUsl CeTH BBIXOAWT 3a [JWara30H YCTaBKW armapara (Heke
HIDKHEro TipeZiesia WM BbIlIe BePXHero), To rnpobsema B cetu. Ecim
3HaueHHe TIMTAIOILETr0 HaTPSDKEHUsI CeTH JIEXKUT B AMaria3oHe YCTaBKH,
TO arnmaparT 3alyiThl HeUCIpaBeH U ero HeoOX0JMMO 3aMeHUTh;

- Ui YCTpOWCTBAa 3amuThl A depeHIrasbHOTO TOKa B
COOTBETCTBHM CO CTaHjapTamu [7, 8] B KOHCTPYKLUM JOJDKHO OBITH
NpeJyCMOTPEHO  TeCTOBOe  yCTPOWMCTBO  (KHOMKa),  KOTOpOe
obecrieunBaeT TMpoOBepKy paboTocrocobHOCTH ammapara.  Takke
MOXXHO TIPOBEpUTb PabOTOCIIOCOOHOCTh YCTPOWCTBA C TIOMOLIBIO
nprOOPOB TIPOBEPKU U M3MePeHHsI TapaMeTpPOB YCTPOMCTB 3aIUTHOTO
OTK/TtoueHusi. ECv ammapaT 3aljuThl HEUCIIPaBeH, ero HeoOXOoAuMO
3aMeHUTb.

- s yCTPOMCTBAa 3alllUThl OT /JAYroBOro mpobosi TPOBEPUTH
paboTOCIIOCOOHOCTL  ammapaTa B COOTBETCTBUM C WHCTPYKIMEH
3aBOZa-u3roToBUTe Is. Harprmep, ¢ OMOIIIBIO TECTOBOTO YCTPOICTBA,
BXO/ISAIEr0 B KOMILJIEKT TIOCTaBKW TpuOOpa, TpU TOMOLM TeCTOBOM
KHOTIKU Y T.J. ECny amnmapar 3aiiurhl HEeMCIIpaBeH, ero HeoOXoAuMo
3aMeHUTb.

- JJist AaBTOMAaTHUeCKOT0 BBIK/TFOYATEJIs TIPOBEPUTH
paboTOCITOCOOHOCTD MeXaHu3Ma pacLierieHusl. B3Bectu
ABTOMAaTHUECKH BBIK/IFOYATe/b PYKOH M T0C/Ie OTK/IFOUUTH ero. I1pu
OTK/TIOUEHHH [JO/DKEH OBbITh CJIBIIIIeH XapaKTepHbIH II]eTUOK.

Eciu  anmaparbkl  /1€KTPUYECKOW — 3alllUThl  MCIIPaBHBI,  TO
HeoOX0ZMMO TIepeiTH K 3Tary 3.

Jrar 3.

[TpoBepka nprcoeIMHEHHBIX HArpy30K (371eKTponprubopoB).

- TIPUCOEAUHSITH K 3JeKTPUUYECKOW LeNyd TI00UepesHO IO OJHOMN
Harpy3ke, KOHTPOJIMPYs cpabaThiBaHUs amnrapaToB 3allyTh;

- TIpY BBISIBJIEHUU HAarpy3KH, BbI3bIBaIOILel cpabaThiBaHMe armapara
3aIUThI, BEIBECTHU HArpy3Ky M3 SKCIUTyaTaluy.

Pe3ynbTaThl  TIDOBEPKHM, A  TakKKe  BCe  TIDOBeJEHHbIE
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Ilpu3Hak aBapuIHOIO pexuMma

Bo3MorxHasa npuurHa

PexkomeHn/jyemMble JelCTBUA

npoduIaKTHUeCKUe W peMOHTHble  paboThl  [JO/DKHBI  OBITH
3a()UKCUPOBaHbI B KypHase.

TepMOI/IH,I[I/IKaTOP HN3MEeHW/I IBeT

[Teperpy3ka 1jemnu.
[Tr10X0M KOHTAKT.

- BoiBecTH 3/1€KTPOOOOPY/J0BaHKE U3 IKCILTyaTallWy;

- YCTaHOBWTH 0OCTOSTE/BCTBA, MPY KOTOPBIX MPOU30LIIeS ITeperpes
(kakue Harpy3ku ObulM mMOAK/IOUeHbI W OblIM B pabote, TIpu
BO3MOKHOCTH M3MepUThb TMPOTEKAILMd TOK C Le/IbI0 BbISIBJIEHUS
reperpysKm).

- TIPOBeCTH BU3yalbHBIA OCMOTpP 3/1€KTPOOOOpYy/OBaHMs, Ha
KOTOpbId HaHeCceH TepMOWHJUKAaTOp Ha HaJuuyhe BUJUMBIX
MOBpeX/eHU (M3MeHeHMe 1iBeTa WM OIl/laB/ieHWe U30JSLUM, Crelbl
TEPMUUECKOTO BO3/|eHCTBUSI B pe3y/bTaTe KOPOTKOIO 3aMbIKaHWS,
WCKDEeHUs], eperpysoK);

- eC/i TIpY BU3yaJbHOM OCMOTpe OOHapy’>KeHbl TIOBPEXXJEeHUs, TO
HEoOXOZMMO TIPUCTYNUTh K YCTPAaHEHWIO TIPUYMH BbISB/IEHHBIX
MOBPeXXJeHU! u PEMOHTY (3ameHne) TIOBPEX/IeHHOI'0
3/IEKTPOOOOPY/I0BaHUS;

- eC/i TIpY BU3yaJlbHOM OCMOTpe TIOBpeX/eHUsi He 0OHapy»KeHbI —
MIPOBECTU OLIeHKY €ro COCTOSIHWUSI U BBINIOJHUThH TPO(UIaKTHYeCKHe
paboThI;

- yla/UTh CTapblii TEDMOMH/MKATOP U HAHECTH HOBBIM.

B ’KypHase yka3aTb [JaTy OOHapykeHHUs TieperpeBa, MPHUUKHY,
NpoBeJieHHbIe PaboTHI (PeMOHT, 3aMeHa, TPodUIaKTHUeCKre paboTsl),
JlaTy HaHeCeHWsi HOBOTO TEPMOMH/MKATOpa, COCTOSIHUE HOBOIO
TepMOUH/MKaTopa (LiBeT, rpajlyupoBKa U.T.I1.).

[TosyueH curHaz MoKapHOW OMACHOCTH
OT TePMOCHCTEMbI

[Teperpy3ska.
I1/10X0¥ KOHTAKT.

B csiyuae nosyueHus curHasa o rneperpese:

- YCTaHOBUTBH MECTO, T'/le TIPOU30IIIO cpabaThiBaHUe JaTuMKa;

- 3aduKCUpOBaTb B JKypHaje BpeMs, MeCTO W HauMeHOBaHHe
3/1eKTPO0O0OPY/I0BaHMsI, HA KOTOPOM TPOU301LII0 cCpabaThiBaHUE;

- TIpOM3BeCTH OCMOTP OOOpY/IOBaHUS, IO TIPUYMHE KOTOPOTO
TIPOM301II0 cpabaThiBaHHE CHCTEMBI;
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Ilpu3Hak aBapuIHOIO pexuMma

Bo3MorxHasa npuurHa

PexkomeHn/jyemMble JelCTBUA

- TI0 pe3yJ/ibTaTaM OCMOTpA, B C/y4ae BbISBIEHHUS] HEHCIIPAaBHOCTH,
MPOBECTH  PEMOHT, TeXHMUYecKoe OOC/Ty)KMBaHWE WM 3aMeHy
3/IEKTPOOOOPY/I0BaHUS;

- TIpU HeoOXOAMMOCTH 3aMeHHUTb JaTUMK C COOTBETCTBYIOILEH
OTMETKOM B JXypHaJe.

[lpy  mpoBefeHNMM  TETIOBU3MOHHOMN
[IMarHOCTUKK OOHapy)KeH aHOMaslbHbIH
Harpes 3J/IeMeHTa 3/1IeKTPO000pyAOBaHNs

[Teperpyska.
I1710X0¥ KOHTAKT.

[lpu oOHapy)keHMM aBapUMHOTO II0’KApOOTacHoro nedekra
3/1IeKTpO0OOpy/ZioBaHNe  HeoOXOAMMO HeMe/JleHHO BbIBECTU U3
SKCIUTyaTaljiy ¥ TIPOBECTH PEMOHTHBIE PabOTHI.

[Tocne yCTpaHeHust HEeUCIPaBHOCTeH, TIpUBE/ILINX K
BO3HUKHOBEHUIO Jle)eKTa, pEKOMEHZYeTCs IIPOBeCTH IIOBTOPHOE
TEeryIOBU3OHHOe 00c/ieloBaHKe JAHHOTO 00BeKTa.

Pe3ynbTaThl MOBTOPHOW /[WarHOCTMKWA 3aHECTH B TPOTOKON C
yKa3aHWeM TIPOBe/IeHHbIX peMOHTHO-TIPO(UIaKTUYeCKUX paboT.

PekomeHyeTCsi TPOBOJWTH  BHEIJIAHOBYIO  TelJIOBU3WOHHYHO
[IMarHOCTUKY OT/le/IbHbIX 3/1eMEHTOB 3/1eKTPO00OpY/J0BaHUSI TIOCTIe
Ka&X/I0r0 UX peMOHTA WU 3aMeHBbl.

Pe3ynibTaThl BHENJIAHOBOW [UAarHOCTHUKU 3aHOCSTCS B TIPOTOKOJI C
yKa3aHHeM MPUYMHBI 00C/IeJ0BaHMSI.

[lpu pabore 37eKTpUUECKOTO TpUbOpa
HaO/MI0/]aeTCcsl He XapaKTepHBIA  IIyM,
3arnax IaBsILencs: U30JISLUH.

[Tepenazibl HarIpsKeHUA.
Hapy1iuenuve TIpaBU/
9KCILTyaTarluu.
HewucrnipaBHocTh
3/1eKTpOTprubopa

OTK/TIOUUTD 37EKTPOITPUOOP OT CETH.

OcMmoTpeTts pHOOp Ha Ha/lMuHe HeUCIIPaBHOCTeH (Or/IaBieHre Win
TIOBPe)K/IeHNe W30JISL|UH TIUTAIOILEero IHYpa, AehopMaris Kopryca 1
T.J.).

[lpu oOHapy)KeHMM HEWCIIPaBHOCTH  BBIBECTH TIpubOp U3
3KCIUTyaTaliy.

[Tpou3BecT PEMOHT WM 3aMeHy npubopa.
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3aKk/IloueHue

[l TIOBBLIIIEHUS] YPOBHSI TOYKapHOM 6€30MacHOCTH OO0BEKTOB JKUJIOTO
CeKTopa M OOIIeCTBEHHBIX 3/IaHUK HEOOXOJUMO TIPOBE/IEHHEe MEpOIIPUSITUI 10
npohrIaKTHKe TI0’KapOB OT 37eKTPOO0OOpYy/I0BaHUsl, B TOM UKC/ie Ha OCHOBe
COBpEMEHHBIX BO3MO>KHOCTEM Be/leHHSI MOHHMTODUHTa COCTOSTHMSI TIOyKapHOMH
6e30macHOCTH, IKCITyaTUPYeMOTro 3/IeKTPO0O0PY/J0BaHUSI.

K HIUM OTHOCHUTCS CUCTEMAaTUUeCKHUH MOHHUTOPHHT T0KapHO# 0e30MacHOCTH
9KCTUTyaTUPyeMOT0 3/IeKTPO0OOpYZOBaHUS KUMBIX M OOIIeCTBEHHBIX 3/IaHUN C
NpYMeHEeHHeM COBPEMEHHBIX TEXHUUECKHX CPe/ICTB, a UMEHHO TeTJIOBU3MOHHAs
WArHOCTWKa, MPUMEHEHHe TEePMOWH/IUKATOPOB /I BbBISBIEHUS aBapUHHBIX
YyUaCTKOB 3JIEKTPOYCTaHOBOK. Takke He0OXOAUMO BHEAPSATh B IIHUPOKYHO
MPAaKTHUKY HOBBIE arllapaThl 3alllUThl 3JIEKTPUUECKUX CETeH — YCTPOMCTB 3alllUThI
OT AYTOBOTO TIPO00S 1 TIepeHar ps>KeHusl.

C 1e/bl0  TIOBBINIEHWS TIOXKApHOW  0e30MacHOCTH  KCITyaTUPYeMOTO
3JIEKTPOOOOPY/JOBAaHUSI >KWIBIX M OOIECTBEHHBIX 37aHUH, TPOPHUIAKTHUECKUM
OCMOTpaM JI0/DKHBI TIOZIBEPTaThCS BCE 3/IEMEHThI 3/IEKTPOYCTaHOBOK.

Meton, TIpOOUIAKTHKA [JO/DKEH BbIOMpPAThCS HWCXOAS W3 TeXHAYECKUX
BO3MOJKHOCTel, yJ00CTBa Be/leHUsI OCMOTPOB U 0e30racHOCTH 00CTy)KUBAOILero
nepcoHasa. Bo3MOKHO TIpYMeHeHHe pa3HbIX MeTOJO0B Ha OJHOM O0O0bekTe, B
3aBUCUMOCTH OT KOHCTPYKIUM U YCJIOBUH SKCTUTyaTaLUH.

CoueTaHHe HECKOJILKUX METO/I0B MPOGUIAKTUKH M03BoJIsieT O6osiee 3¢heKTUBHO
IIPOBO/IUTD TTPO(UIAKTHKY TI0’KapHOH 0e30IMacCHOCTH 371eKTPO00O0pY0BaHUS JKHUJIBIX
1 00I1[eCTBeHHBIX 3/IaHUM.

[IpyrMeHsIT COBOKYITHOCTh PA3/IMYHBIX METO/I0B MOXXHO ITOCTPOUTH CHUCTEMY
MOHUTODHHIa W TIPOPWIAKTUKU [IOXKAPHOH  OMAacCHOCTU  3KCIUTyaTUPYEeMOro
3JIEKTPOOOOPY/JOBaHUS, OTPAXKAIOIIYI0  COCTOSTHME TIO)KapHOW  06e30macHOCTH
5JIEKTPOYCTAaHOBOK U  TIO3BOJISIIOIYIO  OCYIIECTB/ISITH €ro  MPOTHBOIIOXKAPHYIO

NPO(PUIAKTUKY .
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[Ipunoxenue

OnucaHne TeXHUYECKUX CPe/ICTB MpeAynpeXeHus U NpoYuIaKTHKU
M0>KapOoB OT 3/IEKTP0000PY/0BaHUSA

ABTOMaTuueckue Bbik/IouaTem (AB)

ABTOMaTUUeCKUM BBIK/IIOUaTeb WIA TPOIe TOBOPSI «aBTOMar» - 3TO
KOMMYTAaI[MOHHBIN arrapar, MpeZjHa3HaueHHbIN JJIs 3all[UThl 3/IeKTPUUECKON CeTU OT
CBEPXTOKOB, T.e. OT KOPOTKHMX 3aMbIKaHHI U Meperpy3oK.

ABTOMaTHUeCKHe BBIK/TIOUATe/MN ObIBAIOT C 3/IEKTPOMAarHUTHBIM paclielTuTeIeM
3alUIIAIONAM  37IeKTPUUECKYH0  I[ellb  OT  KOPOTKOTO  3aMblKaHUSI U
KOMOHHHPOBAHHBIM paclelliTesIeM — KOr/ia JJOTIOJIHUTeIBHO C 3/IeKTPOMAarHUTHBIM

pacliierniresieM TIPUMEHSIeTCSl TeIJIOBOM paclieluTeNb, 3all[UIIAIMAiA  1[eTllb OT

reperpysKu.
el

> 1 ¥ i ~ 4

G : | BHWUNR numiﬁ 7
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Lat WLW - 2
"= e -
UG S ,
2 e f
1, 2 — BUHTOBBIe KJIEMMbI [Ji TOJK/IOUEHHsS;3 - MOJBWKHBIM KOHTAaKT; 4 — HENOJBWKHBIN
KOHTAaKT; 5 - yroracuTe/ibHasi Kamepa; 6 - THOKUi MPOBOAHUK (TIPUMEHSIeTCST /I/Is1 COeIMHEeHUsI
MOJIBWKHBIX YacTel aBTOMaTUYeCKOIrO BBIK/IIOYATess); 7 - KaTyllka 3/eKTPOMarHUTHOIO
pacuenurensi; 8 - cepleYHUK 3/IeKTPOMarHUTHOTO pacLenuTess; 9 - TemIoBOW pacLienuTesb
(bumerammiveckas riactiiHa); 10 - mexanu3m pacuenwuresnsi; 11 - pykosiTka yrpasneHus; 12 -
(ukcaTop (/151 KperyieHus1 asToMara Ha DIN-peiike); 13 - Kopryc.

Pucynok 1. YcrpoiictBo AB ¢ KOMOMHHUPOBaHHBIM pacliernvresieM
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B cootBercTBUM c TpeboBanusMu TaBbl 3.1 I1YD, CII 256.1325800.2016,
CIT 31-110-2003 OBITOBBIE 3/IEKTPOCETH AO/DKHBI OBITH 3alMINEeHbI OT KOPOTKHX
3aMbIKaHUU M Tieperpy3kd. [lo3ToMy [ 3aluThl 3/1IEKTPONPOBOJKHU JKUIBIX U
OOITleCTBEHHBIX 3/laHUN CreflyeT TPUMEHSTh aBTOMAaThl C KOMOWHUPOBAHHBIM
pacLiernuresieMm.

B aBTOMaTMueCckoM BBIK/IFOUaTese, 3a 3al[UTy LeMU OT KOPOTKUX 3aMbIKaHUU

OTBEYAeT SJIEKTDOMAarHUTHBIM pacuenutesib. OH COCTOUT U3 KaTyWIKA C
HaxoASIIUMCS B ee I[eHTpe CepAeUYHUKOM, YCTaHOBJIEHHbIM Ha CIelraJbHOU
TIpy’KUHe.
B HopmasbHOM pexuMme pabOThl, TOK, TIPOXOJs TI0 KaTylllKe CO3/aeT
57IEKTPOMAarHMTHOE T10Jie, KOTOPOe TPUTATMBAeT CepAeUYHUK BHYTPb KaTYILUKH.
Cunbl 3TOrO  3/IEKTPOMAarHUTHOTO TIOJIS  HEJOCTaTOYHO uTOOBI  IMpeo/j0/ieTh
COTPOTHBI/IEHWE TIPY)KHMHBI, Ha KOTOPOW YyCTaHOBJIeH cepZeyHuK. [Ipy KopoTKoM
3aMbIKaHUM TOK B 3JIEKTPUYECKOM LielMM MIHOBEHHO BO3pacTaeT [0 BeJIMUMHBI B
HECKOJIbKO pa3 TpeBbIlIallerd HOMUHAJIBHBIM TOK AB, 3TOT TOK KOpPOTKOro
3aMbIKaHUs], POXOAS TI0 KaTyIIKe 3JIeKTPOMAarHUTHOTO pacCLernuTess yBeTuuuBaeT
3JIeKTPOMarHUTHOE 10Jie, BO3JEUCTBYIOLee Ha CepJeYHUK /10 TaKOW BEJIMUUHBI, UTO
ero CUJ/Ibl BTTUBAHUS XBaTaeT Ha TO UTO ObI TIPeO/I0/IeTh COMPOTHB/IEHHUE TIPY>KUHBI,
repeMellasiCb BHYTPb KaTyILIKU CepJIeYHHMK pa3MbIKaeT TMOJBW)KHBIA KOHTAaKT
aBTOMATHUYeCKOr0  BBIKIIOUATesisi, obecrourBast  I[eTb.  OJIEKTPOMAarHUTHBIN
pacLenuTe/ib OTK/IFOUaeT JIeKTPUUECKYHO L[ellb 3a 10U CEeKYH/bI.

3alUTy 37eKTPUUeCKOW IleMyd OT Teperpy3ku obecrieurBaeT TeTJIOBOM
pacLenuTe/ib aBTOMaTUYeCKOr0 BbIK/THOYaTe Isl.

[Teperpy3ka MOXKET BO3HUKHYTb TIpu BKJ/TFOUEHUU B CeThb
3/1eKTp00O0pYJ0BaHUsI 0OIIeil MOII[HOCTBIO TIPeBbINIAOIIel JOMyCTUMYIO Harpys3Ky
[/ [JaHHOW CeTH, YTO B CBOK OdYepellb MOXKET TPUBECTH K MeperpeBy MPOBOJOB
paspyLLeHUI0 U30JIALUU 3/IeKTPOIIPOBOAKUA U BO3HUKHOBEHUIO 110Kapa.

TeryioBoM pacuenuresb TpeAcTaB/asieT coboli GuMeTaruIMUecKyro TJIaCTUHY,
T.e. OH COCTOMUT U3 [IBYX CIIagHHBIX IJIACTUH U3rOTOBJIEHHBIX U3 Pa3HbIX MeTa/ljIoB,
VMeIOIIUX Pa3HbIi KO3 UIMeHT paciliipeHus TIpU Harpese.

[Tpy TPOXOXKAEHWU T10 OMMeTa/I/TMUeCKOW T/IaCTUHE TOKAa IPEeBBIMIAOIIETro
HOMUHAJIbHBIA TOK AB m1acThHa HarpeBaeTCsl, IPU 3TOM OJIUH MeTa/l/1 PaCIlIUPSIeTCs

6bICTpee Apyroro. ITO IMPpUBOAUT K HCKPHUBJIEHWUIO OMMeTa/UTMYeCKOU II/IaCTUHEI.
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[Ipy WCKpUB/IEHUM OHA BO3JEHUCTBYET HAa MeXaHW3M pacLenuressi, KOTODPbIU
pa3MbIKaeT MOABWKHBIA KOHTAKT.

Bpemsi cpabaThiBaHHSI TETUIOBOTO pacCLeNUTesisi 3aBUCUT OT BeJIMUMHBI
TIpeBBIILIEHNs] TIPOTEKalol[ero B LieNu TOKAa HaJ, HOMUHAIbHBIM TOKOM AB.
Yem OoJibIlie 3TO TIPeBBIlIIeHHe, TeM ObICTpee cpaboTaeT pacienuTeb.

TOKM yCTaBOK aBTOMATUUECKWX BBIK/IOUATENIed, CAyKalUuX [/ 3allUThbl
OTJe/NbHbIX Y4YaCTKOB CEeTH, CJiefiyeT BbIOWpaTh I10 BO3MOYKHOCTU HAWMMEHBITUMH
M0 pacueTHbIM TOKAaM 3TUX YUYaCTKOB WM TI0 HOMHUHa/JbHBIM  TOKam
9JIEKTPOTIPUEMHUKOB, HO TakK, 4TOObI ammaparbl 3allldThl He  OTK/IHYaId
3/IEKTPOYCTAaHOBKY TIPM KpPaTKOBPEMEHHBIX Tieperpy3kax (TyCKOBble TOKH, MHKHU
TeXHOJIOTUYeCKUX Harpy30K, TOKU MPU Camo3arlycke U T. I1.).

Crnenyet obpaiijaTh BHUMaHWe Ha MapKUPOBKY 1 XapaKTepucTuku AB.

B MapKupoBKe yKa3bIBarOTCH:

- MOJie/Tb aBTOMaTUUeCKOTr0 BIK/TFOUYATeJIs;

- HOMMHA/IbHBIA TOK - MaKCHMaJ/lbHbIA TOK 3/IEKTPUYECKOU CEeTH, IPU KOTOPOM
aBTOMATHUUEeCKUI BBLIK/IIOUaTeIb CIIOCOOEH [JUTeNbHO paboTaTh 0e3 aBapUiHOTO
oTK/I0UeHus Lenu. CTaHAapTHble 3HaueHUs] HOMUHAIbHBIX TOKOB aBTOMAaTUUYeCKUX
BBLIKJTIOUATE/IeH [IJIs1 CeTel >KU/IbIX U 001jecTBeHHBIX 3xanuii: 10, 16, 25, 32, 40, 63 A;

- HOMHHAQJ/IbHOE HarpsbKeHWe - MaKCHMaJslbHOe HarpsbkeHue ceTu B Bosbrax,
Ha KOTOpPOe pacCUUTaH aBTOMaTUUeCKUH BBIK/IFOUaTe/b;

- TipejleNibHasi OTKJ/IFOUaloljas CrIoCOOHOCTh aBTOMATUUeCKOT0 BBIK/THOUATesIs -
MaKCUMa/lbHbIi TOK KOPOTKOTO 3aMblKaHWs B AMIiepax, KOTOpBIM crocobeH
OTK/TIOUUTH JlaHHBIM AB coXpaHHB TIpu 3TOM CBOIO paboTocmocobHoCTh. B ciyuae
TIPEBBILLIEHAST TOKOM KODOTKOIO 3aMbIKaHWSI 3HAaueHHWsi YKa3aHHOW TMpe/iesIbHOU
OTKJ/IFOUaroIiel CrocoOHOCTU BO3HUKAaeT BEPOSITHOCTb OIUIAaB/eHUST TIOJ[BHKHBIX
KOHTaKTOB AB U UX NpyvBapyBaHud APYT K APYry, T.e. Bbixoga AB u3 cTpos.

- XapaKTepuCTUKa cpabaTbiBaHUWsSI - OMpeZiesiseT [Auara3oH cpabaTbiBaHUS
3/IeKTPOMarHUTHOTO pacternurens AB. XapakrepucTvka cpa0aThiBaHHS HMeeT
OykBeHHOe o00o3HaueHue. [IsT 3alUTBl  JIEKTPUUYECKUX CETeM JKUMBIX W

o0ITleCTBeHHBIX 3/laHUH yallie Bcero rnpumeHstoTcsi AB ¢ xapakrepuctukamu B, C, D.
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Nlorotun

1- HaumeHoBaHue n cepus
2 - HoMnHanbHoe HanpsxeHune

3 - Bpema-TokoBas xapakTtepucTuka

4 - HOMuMHanbHas yacrora

5 - HOMuHanbHas OTKAOYaLWas CNoCO6HOCTb
6 - TokOoBas Harpyska

Pucynoxk 2. [Iprmep mapkupoBku AB

,HI/IaHEBOHI)I TOKOB MI'HOBEHHOI'O paclervieHumd B  3dBUCHMMOCTHM  OT

XapaKTePUCTUKHU CcpabaThbiBaHUsI B COOTBETCTBUM C [12] npezcTaB/ieHbl B Tabsuie 1.

Tabmumia 1
Iluara3o0HbI TOKOB MTHOBEHHOTO PaclierieHust
XapakTeprcTuKa cpabaThIBaHUS [wvana3oH
(tun AB)

B Caoitute 3 1, 1o 5 I, BKmounTe IbHO

C Caeiie 5 I, no 10 I, BktounTeIHHO

D Capittie 10 I, 1o 20 I, BKMIOUMTE/TEHO
I, - HoMuHa/IbHBIM TOK AB.

Bbibop aBTOMAaTHYeCKOTO BBIK/TIOUATe/Isl OCYIIEeCTB/SIETCS T0 CJIeAYIOIINM
riapaMeTpam:

- 0 KOJIMYECTBY MOJ0COB. OHO- U ABYXIIOMOCHbIe AB MpUMEHSIIOTCA /1S
o/iHO(ha3HOM CeTH, a Tpex- U ueTbipexno/itocHble AB - B Tpexda3sHoli ceTy;

- 110 HOMMHA/IbHOMY HanpsbkeHuto. HoMuHasibHOe HarpsbkeHre AB [10/DKHO
ObITh OOJbIlIe WM PaBHO HOMHWHATBHOMY 3HAUeHUIO HampspKeHUs 3alluillaeMo UM
L[eMH;

- TI0 XapaKTepucTWke cpabaTbiBaHMs. XapaKTepHUCTHKy cpabarbiBanust AB

MO>KHO BBIOpaTh COryIacHO Tabsuie 1;
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- TI0 HOMHHA/IBHOMY TOKY. OmnpeieTMTh He0OXOANMbBIM HOMHHA/IbHBIN TOK AB

MO>KHO 110 MOIIIHOCTH WJIM T10 CeHYEHHIO KWJI Kabens.

YcrpoiicTBa 3ai0MTHOTO OTK/II0UeHus AuddepennuanbHoro Toka (YAT)
YCTpPOMCTBO 3all[UTHOTO OTK/IOUeHUs AuddepeHIIMaibHOTO TOKa WM, KaK
4yacTo roBopsT, «Y3O» - 3T0 KOMMYTAllMOHHBIM armapaT, IpejHa3HaueHHbIN /s

3dlHUThI BHEKTPHHECKOﬁ LEeI OT TOKOB YTEUKH.

1 — mudupepenumansHBIA

TpaHctropMaTOop TOKA;
2 — noporoBelii 3M1eMeHT;
3 — HCMIOJIHH TEJIBHbI

MEXAHM3M;
4 — pens TeCTHPOBAHMWA
5 — CHUIOBBIE KOHTAKTbI;
O —3alMTHBLIH KOHTAKT
LernH TeECTHPORBAHMSA

T — kHonka «TecT»;

R — TecTORBIIl pe3rcTOp;
1,2, N — knemmer Y30,

UR_]

Pucynok 3. ITpunium paboter YT

TOK yTeuku — 3TO TOK, MPOXOASIIUA MO HeXKeaTe/lbHbIM, B HOPMaJbHbIX
YCJIOBUSIX KCI/TyaTalluu, MPOBOASILIAM Iy TSIM.

B HopmanbHOM pexume pabOThl 3/IEKTPOYCTAHOBKH, 3JIEKTPUUYECKHM TOK
MpoTeKaeT yepe3 TPOBOJAHUKU BHYTPHU Hee, KaK MPeJyCMOTPEHO KOHCTPYKLIHEM.
OT [Apyrux TOKOMPOBOJSAIIMX 3/IEMEHTOB KOHCTPYKL[MH (MeTa/uiiueckue KOpMyc,
pama, Kapkac), MPOBOAHWKMU OT[e/eHbl U30JsIeld, COMPOTUBJIEHHWEe KOTOPOW He

IMO3BOJIAET CO30dTh 3JIEKTPUUECKYHO LIETIb.



PucyHok 4. [Ipumep KoHCTpyKUuu Y AT

Ecmm no kKako-To mnpuuvHe (IOBpeXZeHHe, BJIaXKHOCTb, TOKONPOBOZSLAs
IbIb U T.I.) COMPOTHBJIEHWE W30/SIUM YMEHBIIWIOCh, Ha KOPIyCe WIA APYTHUX
TOKOIPOBO/AIIMX 3/IeMeHTax YCTaHOBKHU MOsiB/sieTcst ToTeHMan. Cam 1o cebe TOK
yTeuku He BO3HUKHeT, HeoOXOZMMO CO37aTh Lielb, COeJWHSIOIYIO /IeKTPUUYeCKU
npyubop C TMOTeHL[Ma/IOM Ha KOpIlyce C 3eMyiell WM HeUTpasbio. 371eCb BO3MOXKHO
HEeCKOJ/IbKO BapUaHTOB.

B mepBoM ciiyuae, KOpITyC 371eKTPOYCTaHOBKH, HaripuMep, ObITOBOM TeXHUKH,
KacaeTCsl MeTa/l/IMueCKOro IPOBOZJHMKA, UMEIOLero KOHTakKT C 3eMjed. B Touke
KacaHusl 3amMblKaeTCs Liellb, U BO3HUKAeT TOK yTeukKu. EC/M KOHTaKT [JOCTaTOYHO
Ha/IeXKHbIM, TO CHU/a TOKAa BO3pacTeT /0 Topora cpabaThiBaHUSI aBTOMAaTHYeCKOTO
BBIK/TIOUaTesi B IUTKe NUTaHus. [Ipy c/1aboM KOHTaKTe MOXKeT BO3HHUKHYThb
VICKpeHHe, JIOKaJbHbI HarpeB TOUKU KacaHWs, YTO TMPUBOAUT K OIIABJIEHHUIO U
JabHeuIIeMy TTOBPEeXIeHNUI0 U30JISLIUU [IPOBO/IOB, BO3rOPAHUIO U I10Kapy.

B [gpyrom ciaydae, KOpIyC 3/IKTPOYCTaHOBKM He HMeeT KOHTakKTa C
3a3eMJ/IeHHbIMU TIpefiMeTaMu U caM He 3a3emJieH. [Ipy KacaHWM BHEIUHUX IaHesen
YyesJI0BeKOM, BO3HMKAaeT Harpyska, T.K. TeJ0 uejioBeKa fBJIAeTCs IPOBOJAHUKOM, U
yepe3 Hero IIPOTEKAaeT 3JIeKTPUYeCKUM TOK. IIOCKO/IBKY CONpOTHB/IEHME Tesla
yesloBeKa BeJIMKO, CH/Ia TOKA HeJOoCTaTOYHa [Jisi cpabaTbiBaHUSI aBTOMAaTHUeCKOIro
BBIK/IFOUATe/Is1 B LJUTKe IWTaHUs U 4YesIoBeK I10/ydaeT 37IeKTPOTPaBMy BIUIOTH [0
JIeTa/IbHOT'O UCXO0/a.

Takum o6pa3zom, YT obecrieunBaeT 3alydTy uelioBeKa OT TIOPaKEHUS
3JIeKTPUYECKUM TOKOM U 3allUTY OT I10’KapOB.

[Mpunuun peiicteuss YAT cneapyrommii. [Ipy HopManbHOM pe)krMe pabOThbI

1[eMd, KOTrjla MOJB)KHble KOHTakThl Y/IT 3aMKHyTbI, MpsSIMOM TOK OT (Da3HOTO
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MpOBO/iA TIPOXOAUT Yyepe3 MarHuUTonpoBog Y /T, 3aTeMm yuepe3 Harpysky, B KaueCTBe
KOTOpPOW BBICTYMAIOT, TIOJK/IFOUEHHbIe 37eKTpOroTpebuTeslM UM BO3BpalllaeTcs
o0paTHO B CeThb M0 HYJIEBOMY TIPOBOJHHUKY, TaK >Ke yepe3 MarauTorpoBos Y /T, rpu
3TOM Be/IMUKHa 00paTHOTO TOKA PaBHA BeJIMUMHE TIPSIMOT0 TOKa.

[Ipsimoli TOK mpoxoAst yepe3 MarHUTONpPoBog, YT co3maeT B HeM MarHUTHBIN
MOTOK, B CBOIO oOuepedh OOpATHBIM TOK TaK e CO3/[aéT B MarHUTOIIPOBO/E
MarHATHbIA TIOTOK TakKOW J’Ke BeJMYMHbl, HO TaK KaK HamnpaBjeHWe TOKOB
TIPOTMBOIIOJIOKHO, TO U CO3/jaBaeMble UMW MarHWTHbIE TTOTOKU TTPOTUBOIIOJIOXHBI,
T.e. MarHUTHbIE TIOTOKW HarpaB/eHbl BCTPEYHO MO OTHOLUEHWIO APYr K APYyry u
COOTBETCTBEHHO, TIPM PpaBHBIX 3HAueHUsAX TIPAMOTO U 0OpaTHOTO TOKOB,
yPaBHOBEILIMBAIOT JIPYT [Ipyra, B pe3y/bTaTe Yero CyMMapHbI MarHUTHBIM MOTOK B
MarHuiTOIpoOBOZle paBeH Hy/ar0. Tak Kak CyMMapHbld MarHUTHBIM TIOTOK B
MarHUTOTIPOBO/Ie OTCYTCTBYyeT (paBeH HYJII0), BO BTOPHMYHON OOMOTKe TOK He
VHIYKTUpPYeTCsA. [1oABMKHbIE KOHTAKThI 3aMKHYTHI, 3/IeKTPAYeCKas Lielb BK/IOUeHa
Y HaXO/IUTCSI B HOpMaIbHOM pekuMe paboThI.

Ecnu B 0IHOM M3 371eMEHTOB 3JIEKTPUYECKOM LIeNM BO3HUKAET yTeuKa TOKa, TO
yaCTb  3/IEKTPUUYECKOTO0 TOKAa HauWHAaeT T[pOTeKaTb [0  He)KeJlaTeJbHOMY
NpoBoAsIemMy nyTd. [Ipy 3TOM, 4aCcTh TOKa 371€KTPAUYECKOU LieNu, MOCTYIAIIas oT
da3Horo mpoBoZia He OyZieT BO3BpAI[aThCS B CEeTh, a MPOXO/s M0 HeXKelaTeTbHOMY
MIPOBOASIIEMY ITyTH OyJeT yxoauTh B 3emumo. CriefoBaTenlbHO, OOpaTHBIM TOK,
KOTOpBI OyzieT BO3BpaIlaThbCsl B CeTh uepe3 MarHUTomnpoBof Y/IT mo HyneBoMy
TIPOBO/Ty, OyZileT MeHbllle TPSIMOTO TOKa, MOCTYIIAloIero B CeThb, COOTBETCTBEHHO U
BeJIMUMHA TIPSMOTO MAarHUTHOTO TIOTOKAa CTaHeT O0osibllle BeIMUHMHBI 00paTHOTO
MarHMTHOTO TIOTOKa, B pe3yJ/bTaTe 4ero B MarHutonpoBoge YT cymmapHbiv
MarHUTHBIN MOTOK y>Ke He OyZieT paBeH HY/IIO.

Bo3HUKILIMKM CyMMapHbIM MarHATHBIU TTIOTOK MHAYKTHUPYET 3/IEKTPUUeCKHU TOK
BO BTODWUYHOW OOMOTKe, KOTODBIN TIPOXOZs uepe3 MarHUTO3/IeKTpPUUecKoe pejie
TIPUBOJUT ero B paboTy, a OHO, B CBOIO Ouepe/ib, pa3MbIKaeT MOJBMKHbIe KOHTAKThI
OTKJItOYasl 3/IeKTPUYECKYHO LIeTlb.

YCTpPOMCTBO 3allIUTHOrO OTK/IOUeHUs: AuddepeHIMa/bHOIO TOKAa HWMeEeT B
obuxoZie ¥ Apyrde Ha3BaHUS, Harpumep, avddepeHIMaTbHBIN BHIK/IIOUATE/b,
aBTOMAaTUUeCKWH BBIK/IOUaTe/b Au(depeHInaibHOr0 TOKA, YCTPOMCTBO 3al[UTHOTO

OTK/It0UeHMs. Takxe B Pa3/IMYHBIX NJOKYMEHTAX BCTPEUAIOTCA pa3HbIE 366PEBI/IaTypr
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JJaHHOTO ycTpoucTBa, Hanpumep, ABIT B I'OCT IEC 61009-1-2020, BAT B 'OCT
IEC 61008-1-2020; YOT B CII 256.1325800.2016; Y30 B I1Y3 u CII 31-110-2003.

OcHoBHbIMU XapakTepucTuKamu Y T aBigrorcs:

- Tul. B 3gaHusx MoryT npuMeHsaTbcst Y /T Trna «A», pearupyrolyie Kak Ha
riepeMeHHble, TaK U Ha MyJAbCUPYIOLMe TOKA YTeUKH, Win Tuna «AC», pearupyroiiue
TOJIbKO Ha MepeMeHHble TOKU YTeUKW. VICTOUHMKOM Iy/IbCUPYIOLEro TOKa YTeUKU
MOTYT SIBJSITbCSI CTHPa/ibHble MAILWHBI C PEryjasiTopaMu CKOPOCTH, peryjupyemble
VWCTOYHUKU CBETa, [IePCOHa/IbHbIe KOMITBIOTEPHI U [IP.

- HOMMHAa/bHBIA TOK - MakKCUMasbHBIA TOK Tpu KoTtopoM Y/IT crmoco6Ho
JUTe/IbHO paboTaTh, He Tepsisi CBOWO paborocroco6HOCTh. CTaHapTHBIMU,
Hanbojilee YaCTO WCMOJb3yeMbIMH 3HAUeHUSIMM HOMMHa/IbHBIX TOKOB YT,
WCTIO/Tb3yeMbIX B 37IeKTPOYCTAHOBKAX KW/IbIX M OOIL[eCTBEHHBIX 3/[aHUM SIBJISFOTCS:
10, 16, 25, 32, 40, 63A;

- nuddepeHIMaTbHbIA TOK — MUHUMA/bHbIA TOK yTeUKd, TIpu Kotopom YT
TIpou3Be/ieT OTK/IH0UeHUe 3/1eKTpruuecKkoit 1enu. JruddepeHiianbHbili TOK — 3TO O/[Ha
Y3 I7IaBHBIX XapakTepuctuk Y /IT;

- HOMUHA/IbHOE HarpspKeHWe — HamnpsbkeHue cetu npud Kotopom YT
CTI0COOHO /I/TMTe/TbHO paboTaTh, He Tepsist CBOI0 paboTOCIIOCOOHOCTE;

- poA, ToKa (TTIOCTOSTHHBIN W/IU MIePeMeHHbIN );

- YC/JIOBHBIM TOK KODOTKOIO 3aMbIKaHMSl — TOK KOTOPbIM KpPaTKOBPEMEHHO
MOXXeT BblZepXkaTh YT 1m0 MoMeHTa TI0OKa He cpaboTaeT aBTOMaTHUeCKUi
BBIK/IFOUATe b, YCTAHOB/IEHHBIN /1J1s1 3aIJUThI LIeMH OT KOPOTKOTO 3aMbIKaHUSI.

Bri6op YT npou3BogUTCS TI0 C/IeAYIOIIUM KPUTEPUSIM:

- 110 HOMMHA/IbHOMY HampspKeHU0 U Turly cetd. HoMuHanbHOe HampspkeHue
YT pomKHO OBITH O0/BIIe MO0 PABHO HOMUHA/ILHOMY HaIIPSDKEHHIO 3allAIlaeMOoi
uM 1enu. s omHOodasHoM cetu TpebyeTcs aByxmostocHoe YT, ans TpexdasHoi
CeTHU — YeThIPeXTIO/IFOCHOE;

- 110 HOMUHaJ/IbHOMY TOKY. CornacHo ITY 3D ucnonb3oBanve YT B rpynmoBbix
MUHUSIX, He WMEIOI[UX 3allUThl OT CBEPXTOKa, 0e3 [OMO/HUTeNHHOrO arrapaTa,
obecrieurBaroIero 3Ty 3al[UTy He AomycKaeTcs. VI3 atoro cieayet, uro riepes YT
JIOJDKeH CTOSITh aBTOMAaTUYeCKWW BBIK/IKOUATe/b WIW [PYrod ammapar C (yHKLUeun
3al[UThl OT CBEPXTOKA, 110 TOKY KOTOPOro He0OXOAMMO BbIOMpaTh HOMHUHAIBHBIN TOK

YOT. Tlpu 3ToM HOMMHa/bHBIM TOK YT gomkeH ObITh 6Oosbille MO0 paBeH
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HOMHHA/IbLHOMY TOKY YCTaHOBJIEHHOT'O /10 Hero arirapara 3aildThl (aBTOMaTU4eCcKoro
BBIK/IFOUATe/Is1 UM IPYTOro arrapaTa C (yHKI[Mel 3alluThl OT CBEPXTOKA);

-  mo  jauddepeHiparbHoMy — TOKy.  CTaHJapTHbIMH  BeJIMYMHaAMU
muddepenuansHoro Toka YAT ssnastorces: 6, 10, 30, 100, 300, 500mMA. YAOT
¢ auddepenimanbHbiM TokoM 100, 300 u 500 MA TpUMEHSIIOTCS /i 3allUThl
OT T10)KapoB, C AuddepeHIMaIbHBIMU ToKamMu 6, 10, 30 MA - Jis 3allUThl

OT IIOpA’XE€HUA 4Ye/I0OBEKd SJIEKTPUUECKUM TOKOM.

cepus NPOU3BOAUTENL

HOMUHANbHBIN TOK -/
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PucyHok 5. MapkupoBka YT

[Tpumensiemble Tunbl YT (QyHKUMOHAIBHO [JOJ/DKHBI MpeAyCMaTpUBaTh
BO3MO>KHOCTh TPOBEPKH HX paboTocriocobHocTH, mpoBepka YT (TecTrpoBaHHe)

J7IS1 )KUJIBIX 0OBEKTOB [IOJ/’KHA TIPOBOJIUTHLCS He peXke OJHOTO pa3a B TpU Mecsila,
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O YeM JO/DKHA ObIThb 3aMuCh B MHCTPYKIMM 10 3KCIUTyaTal[ud TpeArpUsTUs-
V3TOTOBUTEJIS.

YcranoBka YT,  [AeMCTBYHOIIMX HAa  OTK/IKOUEHMWe,  3arpelaeTcs
JJIs1  3JIEKTPOIIPUEMHUKOB, OTK/IFOUeHHe KOTOPBIX MOJKeT IIPUBeCTU K OIlacHbIM
TOC/IeACTBUSAM: CO3[AHHI0 HEIOCPEeACTBEHHOW yIrpo3bl [UIsl  JKU3HU JIHOJeu,
BO3HUKHOBEHUIO B3pPbIBOB, [10KapOB U T.II.

711 caHUTapHO-TeXHUUECKHWX KaOWH, BaHHBIX M [JYIIEBbIX DPeKOMEeHZYeTCs
yctaHaBmuBaTh Y /T ¢ HOMUHa/IbHBIM JUd@epeHIMabHBIM OTK/IHYAIOIIUM TOKOM
no 10 MA, ecnm [ HUX BblJenieHa OT[e/bHas JIMHUS, B OCTa/JbHBIX C/IyYasix,
HampuMep, TpU MpPUMeHeHUW OJHOW JIMHUU [Jisi CAaHUTapHO-TeXHUYeCKOW KaOWHBI,
KYXHM Y KOpUZopa, ciaeayeT rnpuMeHsaTb Y /T ¢ HOMUHa/IBHBIM U epeHIaTbHbIM
OTKJ/IFOUaroLIM TOKOM 710 30 MA.

Ins ogHOKBapTUpHbIX OoMOB YT c HOMUHanbHBIM AuddepeHIIMaTbHBIM
OTKJ/IFOUAIOIUM TOKOM 10 30 MA peKoMeHJyeTCsl IpelyCMaTpyUBaTh /il TPYIIIIOBbIX
JIVHWW, TIMTAlOIUX IITerce/bHble PO3€TKU BHYTPU JOMa, BKJ/IOUas I[OJBaJIbI,
BCTPOEHHbIe U TMPUCTPOEHHbIe Tapa)k, a TakKKe B TPYIIIOBBIX CETSAX, MUTAOLLUX
BaHHble KOMHAThl, JylleBble MW cayHbl. [l yCTaHaB/IWBaeMbIX CHapyXu
LITerncenbHbIX poO3eTOK ycTaHoBKa YT ¢ HoOMUHanbHBIM AuQQepeHLanbHbIM
OTKJ/IFOUaroIUM TOKOM 710 30 MA obsi3aTesbHa.

B 3panHuax moryt npuMeHATbCsl Y30 Turna «A», pearupyroljde Kak Ha
repemMeHHble, TaK M Ha [MyJbCUPYIOL[ME TOKM MOBpeXAeHu, umm «AC»,
pearvpyrolue ToJIbKO Ha IlepeMeHHbIe TOKU yTeUKHU.

Kak BuzgHO u3 KoHCcTpykimu YT (ecnu peub ujjeT He 0 KOMOMHUPOBAaHHOM
yCTPOICTBE) B HEM OTCYTCTBYeT 3alllUTa OT CBEPXTOKOB U TpHU /000l cxeme ero
TOJK/IOUeHUsT  JJO/DKHAa  ObITb  TipeAycMOTpeHa — oOsi3aTesibHasi  yCTaHOBKA
aBTOMAaTHYeCKOr0 BBIKJIIOUaTess, [JI 3alUThl, Kak caMou ceT, Tak U Y /IT oT ToKoB
rieperpy3ky U KOPOTKOI'O 3aMbIKaHUSI.

Taxke HeobxoAuMa mepuoAuuecKkasi TpoBepka paborocriocobHoctn Y/T.
Crangaptamu [7, 8] ycTaHoBieHO TpeOoBaHHe MO HaJIMYUIO YCTPOMCTBA TPOBEPKHU
paboTocrocoOHOCTH YOT (KHOTIKK). ITpoBepka paboTOCIOCOOHOCTH
ocyujectBisgeTcs Haxkatvem KHOMkU «TECT». IIpu ee Haxatum B YT

VCKYCCTBEHHO CO3/laeTCd TOK YTeUKH, UYTO JO/KHO IIPUBECTU K OTK/IFoueHuro Y IT.
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Y cTpoiicTBa 3alUTHI OT AYroBoro npo6os win uckpenus (Y 3/1I1)

NlyroBoi 1ipo0OO¥ WM WCKpPeHHe — OJWH W3 aBapUHHBIX I10KapOOIaCHBIX
PEXXUMOB B 3JIEKTPOCETSX.

B oTinuve OT KOpPOTKUX 3aMblKaHWM, BO3HUKAIOIIUM TIPU  UCKPOBBIX
Y IYTOBBIX pa3psax TOK, OTPaHAUYMBAETCS COMPOTHUBIEHUEM Harpy3Ku, Ha KOTODBIU
He pearupyrT aBTOMaTHMYeCKWe BBIK/IFOYATe/d, HO 3a CUeT [JIMTeTbHOTO BPeMEeHH!
ero MpoTeKaHUs, MOXKeT MPOUCXOUTh BOCIJIaMeHeH e M30JILUU IPOBOJA.

OpHoOM M3 TJIaBHBIX TIPUUMH HCKPEHUs $IBJisseTCs OOoJIbIlloe TiepexofiHoe
coriporuBsienre (BIIC), B obuxose Ha3blBaeMOe TaKXKe «IUIOXUM KOHTAKTOM».
IIpu BIIC Ha mepexojie 3/€eKTPUUYECKOTO TOKa C OJHOTO TPOBOJHUKA Ha JApyrou
oOpa3syeTcsi moc/efoBaTesibHas WA TiapajuiefibHasi 37eKTpyUvecKasi Ayra Mexmay
MPOBO/IAMY W/TM KOHTAKTaMHU.

BIIC uacto BO3HUKaeT BcleAcTBUe JedeKTOB U TMOBpeXeHUH,
TIPOM30IIIe [IIINX TIPY KCIITyaTal[uu o0opyqoBadus. Haripumep:

- TIOBPEXJeHUs M30JIsALMK Kabessi TBO3sAMH, IIypyIlamu, 3aXUMaMU WU
TP MeXaHWUYeCKOM BO3/IeCTBUY JPYTUMU MpeIMeTaMu;

- TIOBPEXKJeHUS U30JISI[UHM Kabesieli TphI3yHaMU U IOMAIlIHAMH >KUBOTHBIMU;

- u3s0M Kabesnst (poBo/ia) MpHU U3rMbax WM TIPU TIOCTOSTHHBIX MeXaHUUeCKUX
BO3/IeMCTBUSIX;

- CTapeHWe W30JISILUM, TIOBPEXK/JeHUs OT BO3/eHCTBUSI TemIlepaTyphl, Bjaru,
JPYTuX pa3pyliariimx (HakTopoB;

- yXy/AllleHue KOHTaKTa M3-3a 0c/ab/ieHusi 3a)KMMOB, CTapeHUs U OKUC/IeHUs
TIPOBOJIOB U T.[.

B moBpeXxIéHHOM >Kujie BO3HHMKAeT MaJsiblid 3a30p, MpoOrBaeMbI pabouum
HaTpsDKeHHEeM, TIO3TOMY TOK T10 TaKOMY KabeJTio Mpo/[o/KaeT poTeKaTh, ¥ OCTAETCS
630K K HOMWHAMBHOMY 3HAUeHHIO, a 3HAUWT, aBTOMATHUYeCKHM BBIK/IFOUATe/lb

Ha Hero He pearupyer.
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OcnabneHHpi MexaHnuecHoe MepenanesHbiA HenonHoueHHbIA
KOHTAKT NOBPEseHHE #abens HOHTAKT
xabena

Pedesr MoBpesaeHre MexaHmueckos NoBpemaEHWE CrpyTHE MEOL W
wafiena b 3y HAMM MoBpexaeHAe HAK CTapéHue ANKOMAHNR
WIONALMAM WIONALIMK

PI/ICYHOK 6. Bo3MmoykHbIe IMPpUYMHBI UCKPEHUA B 3JIEKTPOITPOBOJKE

B 3a3ope BO3HMKaeT JyroBOoW paspsifi, CONPOBOXKAAOIIUMCA WHTEHCUBHBIM
BbI/IeJIEHHEM TeTl/Ia, UYTO MPUBOJNT K Ja/bHeHIeMy pa3pyIIeHn0 W30S Kabesst
Y €r0 BO3rOpPaHuI0.

[Ipu  6osbIIOM  TEpexXoJHOM  COTPOTUB/IEHUM  BO3HUKaeT  TpOLiecC
L[UKIMUYeCKOro o0pa3oBaHWs U TallleHds 3/IeKTPUUeCKOW [yrd, TPOUCXOJUT
3HauuMTeNbHOE W [JIUTe/IbHOE Bble/ieHWe TeryioBOW SHepru. Bo3HUKaroT
JAATeNbHble W YCTOWUMBBLIE TeTJIOBbie pPeXUMbl PAabOTHI 3/IEKTPUUECKUX IieTiei,
BC/Ie/ICTBHE€ Uero TIPOMCXOAWT pa3pyllieHWe H30/ALUN W 3all[UTHBIX 000JI0ueK, a
TaKKe NoC/Ie/lyrolee BO3ropaHue.

[To MexaHM3My BO3HUMKHOBEHHS, pa3/MYarOT [0C/Ie[0BaTe/lbHbIA [yrOBOU

nipo6oii, apasuiebHbINM AyroBoi 1Mpoboii U AyroBoii Mpoboii Ha 3eMJTio.

L (nuHuA)
HATPY3KA
N (HenTpansb) 1
|
N
PE (3azemneHue) 1

i - E O O O O O OO O = = = .



59

PrcyHoK 7. MexaHH3M BO3HUKHOBEHHS JIyTOBLIX IMP0O0EB
[Tox moc/enoBaTebHBIM AYTOBbIM TIPOOOEM TIOHMMAETCs 3IeKTpUUYecKuit

npoboi u30/suKu (WIM BO3AYIIHOTO TPOMEXYTKa), MPU KOTOPOM TOK TIpPOTeKaeT
yepe3 Harpysky Ilemnu, 3amuirjaemoid ¥ 3/II1. TTociemoBaTebHbIN AyroBOi TpobOoi
BO3HMKaeT, TMpeKJe BCero, B pe3y/bTaTe IOBPeXJEHWs IPOBOJA WM IIOTepU
KOHTaKTa B TOC/Ie/I0BaTe/TlbHOCTU C Harpy3kol. B 3TuxX ciydasx, BelMYMHA TOKa
MeHbllle, ueM pabouuii TOK, U aBTOMaTHMUeCKUe BBIK/IIOUaTed WX BbIK/IHOUYATe/Tn
muddepeHIIMaTBLHOTO TOKAa He CIIOCOOHBI OTIpe/ie/IuTh HEUCIIPAaBHOCTb U OTKJTFOUUTh
3alMIaeMYyH0 L{ellb.

[TapanmenbHBIA AyroBOM Mpo0OOM - 3TO TIPOOOM, MPHU KOTOPOM TOK TIPOTEKaeT
MeX/y aKTUBHbIMKA TIPOBOJHMKAMMU, Tapas/yielbHO 1ienu Harpy3ku. [Ipo6oi
COTIPOBO’KZAETCS TIOSIB/IEHUEM 37IeKTPUUeCKOM /IyTH, CIIOCOOCTBYIOIEN 3aMbIKaHUIO
MPOBOJHUKOB. BenMunHa ToKa IMpU TapasuieibkHOM Tpoboe ompeziesisieTCsl MOJTHbIM
COMpOTUB/IEHUEM Lienu. B 3aBUCHMOCTH OT TOrO, KaKOW HOMHWHAa/IbHBIA TOK UMeEEeT
aBTOMAaTHMYeCKWI BBIK/IOYATE/b, MPOUCXOAUT (WIA He TIPOMCXOJWUT) OTK/IHOUeHHe
tneri. [lpu 3arpy0OsieHHOW yCTaBKe TOKa cpabaThiBaHUSI aBTOMAaTU4YeCKOTO
BBIKJIFOUaTe s OTK/IFOUeHNe LIelU MPOUCXOAUT C 3a/lepKKOM.

ITyrosoi mpo0Ooii Ha 3eMJTI0 — 3TO TTPo0OO0H, MPU KOTOPOM TOK ITPOTEKAeT MEXy
aKTHBHBIM MPOBOJHUKOM M 3eMJield B pe3yJibTaTe 3aMbIKaHHsl (pa3HOrO MPOBOJHMKA
Ha 3eMJII0 WM Ha 3JIEMEHT 3/7IeKTPUYeCKU CBSI3aHHbBIN C 3eMJIeH.

Y CTpOMCTBO 3aIUThl OT AyroBoro npobos (Y 3/II1) — HOBBIM K/acc armapaToB
3allMThl 37€KTPUYECKOW CeTH, Tpe/Ha3HaueHHbIM, B OT/JIMYMe OT APYIMX BUJIOB
3JIEKTPUUECKUX 3all[UT, UCKIHOUYUTENBHO /i TIpeAyIpeXAeHus U TpeJoTBpallieHust
T0KapOB, BO3HUKAIOIINX U3-3a [yr0oBOT0 Mpo0osi (MCKpeHus).

HekoTopbiMu pa3paboTUMKaMyd 3TUX M3ZeUi TPUMEHSIeTCS TakKe TepMHH

«yCTPOMCTBO 3alUThI OT UCKpeHUs» (Y 3Uc).
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PucyHok 8. [IpyMepb! YCTPOMCTB 3all[UTHI OT JyrOBOTO MP00O0S pa3MuHbIX
MPOU3BOJUTE N

Y311 HOCUT UCK/TFOUNUTE/IBHO IIPOTHUBOIIOKAPHOE Ha3HaueHue.

OcHoBHOM  3ajauert  Y3[II  saBnsieTca  CBOEBpEMEHHO  pacro3HaTh
BO3HMKHOBEHME T[10’KapOOMNaCHOTO UCKPeHWS WY  OTK/IIUYMTh  3alUIlaeMylo
JIEKTPUUECKYIO L{ellb.

Y30l CKOHCTPYMpPOBAaHO Tak, 4TOObI OIpeAe/NUTb IIOSIBJIeHHEe JIyrOBOTO
(ucKpoBOro) paspsiia ¥ MpepBaTh KOHTYp ellé Tiepes TeM, KakK SHeprusi B MecTe
HEHWCNPAaBHOCTH AOCTUTHET 3HAaUeHWH, BeAYLMX K BOSHUKHOBEHHUIO TT0XKapa.

Y3[OI1 obecrieurBaeT aBTOMAaTHUYECKYI0 [AMArHOCTHKY KOHTPOIMPYEMOM
3JIEKTPUYECKON LIeMu W TMPU BO3HUKHOBEHWH WCKDEHUs OTK/IOYaeT eé OT oOieit
MUATAOIIEN CeTH.

Takum o6pa3om, 1je/ib PUMeHeHUs] TUX YCTPOWCTB — 3TO TIpeAyTIpeKieHre
T0XKapoB, BO3HUKAIOLIUX B TIOMELLEHUAX, 3[JaHUSIX U COOPY)KEHUsAX IO TPUUUHE
HEeMCIIPAaBHOCTH 3J1IeKTPOOOOPY/I0BaHMsI, MPOSIBJISIOIIENCS B BUJle JYTOBOTO MPO0Oos

(uckpeHus).
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bonpmmmHCTBO  Y3/[II1  HCIMOMB3YIOT CXOKHMe TIPUHLUIIBI  0OHApy»>KeHUs
MOXKapOOIacHOT0 MCKPeHWs1 B CeTU. YCTPOMCTBO aHaJIU3UPyeT COBOKYITHOCTH
rapaMeTpoB TOKa W HarpsUKeHUs] CeTU, XapaKTepPHBbIX [Jid WMCKPEeHWS: BeIUUYMHY,
dbopMy, MOMSIPHOCTB, TIPOJIOJDKATENBEHOCTh M TEMIT C/IeZIOBaHUSI CKAUKOB. JTH CKauKH
U faroT uHbopMalrio, obpabaTbiBaeMyt0 MoysieM 00pabOTKU CUTHA/IOB B COCTaBe
Y3AI1. BenvuvHa noJ/iyueHHOTO CHUrHasia CpaBHUBAaeTCsl C 3aJaHHbIM 3HaueHWeM U
MpU Ka)K/IOM TIPEBBIIIEHWH 3TOTO 3HA4YeHWsl TMOJAeTCs WMMYJIbC PEruCTPUPYeMbIU
HakonuTesieM. [Ipy JOCTW)KeHUM B HaKONMTesle yCTaHOB/EHHOI'O0 YMC/ia UMITYJ/IbCOB
3a/laHHOTO YPOBHSI TOAPSJ (OPMUPYETCSl CUTHaj, OTK/IOUAKOLIWK 3allyIlaeMyr0
JIVHUIO.

BaxxHor xapakrepuctukon Y3[II, sBisgercs MNomMexo3allUlleHHOCTb, T.e.
OTCYTCTBUE HeXejlaTeJbHbIX (JIOXKHBIX) cpabaThiBaHWM TIpU BK/IFOUEHWUM B
3all[1IllaeMyt0 1iellb Pa3/MUHbIX 37IeKTPONpUOOpPOB, HAarpuMep, TbLiecoca, MCTOYHUKA
MATaHUSI C 3JEKTPOHHOM KOMMYTalLMeM, [BUrarejis KOHAEHCAaTOPHOrO ITyCKa,
3JIEKTPOHHBIX PeryJyiiTOpoB (TUPUCTOPHOTO TWIIA) CWIbI CBeTa, (P/yopecleHTHBbIX U
rajIoTeHOBBIX JIaMII, a TaKKe «HOPMAabHO HCKPSIINX» PYUHBIX 3/IEKTPOOBITOBBIX
VHCTPYMEHTOB C JIBUraTe/IIMUA KOJUIEKTOPHOI'O THIIA UCKPeHHe B KOTOPBIX SBJISeTCS
JIOTITyCTUMBIM, Harlpumep Jpesib.

CTOUT OTMETUTb, UTO OTJeJ/IbHblE 3JIeKTPUUeCKHe YCTPOMCTBA CaMU MOTYT
reHepUpoBaTh BBICOKOYACTOTHbIE U CpPeAHEeUYACTOTHbIE TIOMeXW, KOTOpbie OynyT
pacriosHaBaTbcs Y3/III Kak MCTOYHUK MCKpeHWs. Harpumep, THUPUCTOpHbIE
perynsitopel C (a30BbIM yrpaBieHHWeM 0e3 TIOMeXOMOJAB/SIONUX (UIBTPOB;
pa3/MYHble YCTPOMCTBA, FeHEePUPYIOLHEe BbICOKOUACTOTHbIE TTOMEXU TOBBILLIEHHOTO
YPOBHS, CYILIeCTBEHHO TpeBbILLIAIe HOPMbl Ha momexosMuccuro. [Ipu Hammuuu
Tepeyurc/IeHHbIX YCTPONCTB, TIPUXOAUTCS JIMOO OTKa3bIBaTbCs OT TpPUMEHEeHUs
Y311, yBenuunBasi pUCKA BO3TOPaHWI OT WCKpeHHs, b0 oTkmouath Y31 Ha
BpeMsI UCIOJIb30BaHUsl YCTPOUCTB, SB/SIIOLIUXCA FeHepaTOpaMyu BbICOKOUACTOTHBIX U
CpeHeYaCTOTHBIX TTIOMeX.

OcHoBHbIMU XapakTepucTuKamu Y 3111 sBngtorcs:

- HOMMHA/IBbHBIA TOK — MaKCHUMa/lbHBIA TOK Ipu KotopoM Y3/II criocoOHO
JiiTeIbHO  paboTaTh, He Tepsii CBOK paboTocrocobHocTb. B ocHOBHOM
BBIMTYCKAKOTCS B MATU MOAU(DUKALIUSIX, B 3aBUCUMOCTA OT HOMHHA/ILHOTO TOKa: 16,
25, 32, 40, 63A;
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- HOMMHA/IbHOe HampsbKeHWe — HampsbkeHde cetu npu kKotopom Y3l
CTIOCOOHO JITUTETbHO PaboTaTh, He Tepsist CBOI0 pab0TOCITOCOOHOCTE;

- YC/JIOBHBIM TOK KOPOTKOTO 3aMbIKAHMSI — TOK KOTOPBIM KDPaTKOBPEMEHHO
MOXKeT BblepKaTb Y3/III g0 MoMeHTa IIOKa He cpaboTaeT aBTOMAaTHUYeCKUM

BBIK/TFOUATe/Ib, YCTaHOBHEHHbIﬁ AJId 3alIUTEI eI OT KOPOTKOI'O 3daMbIKdHHS.

2308~ 50Ty

1arpysKa N

| S | — 4
1 — u3roToBUTENB; 2 — MO/IeJIb; 3 — HOMUHA/ILHOE HarpshkeHre; 4 — 4acToTa; 5 — HOMUHa/IbHBIN
TOK; 6 — YC/IOBHBIM TOK KOPOTKOI'O 3aMbIKaHUsl; 7 — CXeMa MOJK/II0UeHNst; 8 — cxema MHAWKALMU
cocTosiHus pubopa

Pucynok 9. [Ipumep mapkupoBku Y311

Bri6op Y311 por3BofUTCS TI0 CIeYIOIIUM KPUTEPUSIM:

- [10 HOMHWHa/IbHOMY HanpspkeHur0. HomuHanbHoe HarpsbkeHve Y3 /11 [o/mkHO
OBITH O0sbIIIe MO0 paBHO HOMHUHALHOMY HAIpPsDKEHUIO 3alllUIIlaeMOM UM T1ery;

- [0 HOMMHa/bHOMY TOKy. Y3/III He 3amuinaer 37eKTPUUECKYI CeTb
OT Meperpyskud U TOKOB KOPOTKOro 3ambikaHudA. [lostomy mepen Y3/[II moskeH
CTOATh AaBTOMAaTUUECKWM BBIK/IHOYATE/b WM APYTrOM amnmnapaT C (PyHKLUel 3aljuThbl
OT CBEpPXTOKa T0 TOKY KOTOPOT0 HeoO6XOAWMO BbIOMpaTh HOMUHA/ILHBIN TOK Y 3/II1.
[Ipu 5TOM HOMHUHanbHBIA TOK Y3/Il gomkeH ObITh Oonbile /MO0 paBeH
HOMHWHA/IbLHOMY TOKY YCTaHOBJIEHHOTO [I0 Hero arrapara 3aliyThl (aBTOMaTU4eCcKOoro
BBIKJTFOUATe/Isl WK APYroro anmnapara ¢ (yHKLYel 3allUThl OT CBEePXTOKA).

Taxoke ripu BeiOOpe Y3111 ciiegyetr oOpaTUTh BHUMaHKUe Ha HATAUHE QYHKIH
TpoBepKU paboTocrocoOHOCTH ycTpoiicTBa. HekoTopblie MPOM3BOAWTENN OCHAILAIOT

Y311 kHONKOM MPOBEPKH, OTAe/bHbIE TIPOU3BOIUTE/IA B KOMILJIEKTE C YCTPOUCTBOM
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TOCTAB/ISIFIOT CPEACTBO KOHTPOJISI B BHJle aBTOHOMHOW BWJ/IKH, IT03BOJISIFOLIEN
WMUTUPOBaTh WCKPOBBbIe pa3psifibl, U TakKuM 00pa30M OCYIIeCTB/STE KOHTPOJIb
(GyHKUMOHMPOBAHUST M3/leNIUsi U OrpejiesieHre 30Hbl ero [JIeHCTBUS, UTO SIB/SIETCS

HeCOMHEHHBIM MPeUMYIIIeCTBOM TaKUX arrnapaTosB.

Pucynok 10.I1pumep Y311 B KOMIJIEKTE CO CPeACTBOM KOHTPOJISI 30HbI
(hYHKI[MOHUPOBaHUS

YcranoBka Y3/II1 B rpymnroBbIX CeTAX IMUATAHUS CHUCTEM MNPOTUBOIIOKAPHOU
3alUTbl U B 3JIKTPOYCTAHOBKAX MEJULIMHCKOI'O Ha3HaueHWs, MOAJep’KUBArOLUX
YKU3HEZIesITe/IbHOCTb 0OJIbHBIX, He IOy CKaeTCsl.

Y3OI1 saBnsieTcsa emje OAHUM BHJOM 3allUThl  3J€KTPUYECKUX I[eTeu.
OHo He 3ameHsieT co00M JpyTHe ammaparhl 3alUThl U He OTMEHsIeT HeoOXOAMMOCTH
TIPUMEHeHUs B 37IeKTPUUYECKUX LIeMsiX aBTOMaTUYeCKUX BbIK/KOUaTe/ el U YCTPOWCTB
3allIUTHOTO OTK/IFOUeHus AuddepeHIMaIbHOTO TOKA.

Y3OIl pekomMeHAyeTCsi yCTaHaB/IMBaTb B OTAE/IbHbIX TPYIIOBbIX JIMHUSIX
TIMTaHUSI OCBEI|eHUs] M LUTEeICe/bHbIX PO3eTOK MOCJ/e APYrUMX anrapaTroB 3alljUuThbl
(AB, YAT).

¥YcranoBka Y 3/II1 3anpelriaeTcs B TMHUSIX CUCTEM TTPOTHMBOMOKAPHOM 3aILUThI,
a TaKXe >3JIeKTPONPUEMHUKOB, OTK/IFOUeHHEe KOTOPBIX MOJKeT MPUBECTU K OMaCHbIM
MOCTEeACTBUSAM: CO3JAaHUI0 HETMOCPeACTBeHHOW yIrpo3bl [JIsl  JKU3HU  JIOZeu,

BO3HMKHOBEHHIO B3PBIBOB, ITO>KAPOB U T.[.



64

Y crpoiicTBa 3a10MTHI OT NepeHanpsbkenus cetu (Y 3I1)

[Teperiagpl HAMpsHKeHUsI B 3/IEKTPUUECKON CeTH SIBJITIOTCS OZHOM U3 OCHOBHBIX
TIPUUMH BBIXOJ@ M3 CTPOS 3/IEKTPUUECKUX MPHUOOPOB, TIPUBOASIINX B OTAETbHBIX
olydasx K moxkapy. OcobGeHHO OCTpO BOMPOC 3all[UThl  37€KTPONpPHUOOPOB
OT TepernajioB HarpsDKeHUsi CTOUT B JKWIbIX MHOTOKBAPTHUPHBIX [lOMaxX CTapoi
TIOCTPOMKU, @ TaK >Ke UaCTHBIX >KW/BIX JIOMaX TMOAKIHOUYEHHBIX K CTapbiM JIMHUSIM
5/1eKTporiepesiay.

YCTpONCTBO 3alllUThl OT TiepeHaTpsDKeHUs WU pejie HamlpsDKeHUsT — 3TO
ammapar  3allliThl, OCYILEeCTB/ISIOINIUM  HeTpepbiBHbI  KOHTPO/Jb  BeJMUMHBI
HaTpsDKeHUs1 TIMTarollleld ceTU C 1ie/iblo obecrieueHusi OTK/IIOUEHUs] Harpy3ku B

C/Iydde BbIXOOd 3Ha4Y€HMs HallpsDKeHUS 3a YCTAaHOBJ/IEHHbBIE TIPDKU/EJIbI.

Pucynok 11. IIprMepsl yCTPOMCTB 3alLMThI OT MepeHanpsyKeHUs pa3/InyHbIX
MIPOU3BOUTE IeH

HasHauenme Y3I1 3akmroyaeTcsi B 3alUTe  37eKTPOOOODPYAOBaHUS
OT TepernajoB HampsDKeHUsI CeTH KOTOpble MOTYyT BO3HUKHYTh B CJIeJCTBUE
pa3IUuHBIX (PAKTOPOB TaKMX KakK OOPBHIB HYJIsI, lepeKoc ¢a3 u T.[.

Kak mpaBuno, ¥Y3II cocTouT W3 ABYX OCHOBHBIX OJIOKOB: M3MEPHUTEIbHOTO
Y VICTIOJTHUTE/TbHOTO.

[Mpu momaue Ha Y/III HampsbkeHWs HW3MepPUTENbHBIM OIOK OIpezesser
ero BenuuuHy. Ecm v3mMepeHHOe 3HaueHVe HalpsDKeHUs 371eKTPOCETH He BBIXOJWT
3a YCTAHOBJIEHHBIM B HACTPOMKAX /AMaria30H 3HaueHU W3MepHUTeIbHBINA OJI0K MoaeT
CUTHA/T Ha WCIIOJHUTE/bHBIM 070K (pesie) KOTODPbIN 3aMbIKaeT CUJIOBOM KOHTAKT,

BKJ/IFOUdA T€EM CAMBIM HAI'PY3KY B CETb.
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Takum o6pa3zom, Y/II ocyiijecTBasieT HeNPepbIBHBIM KOHTPO/Ib HaMpsyKeHs
3/IeKTpoCceTH. B C/lyuae CHW)KeHUSI HalpspKeHUsl HUKe YCTaHOBJIEHHOr'O IIopora
VTV TIOBBIIIIEHUS BBIIIIE YCTaHOB/IEHHOTO B HACTPOMKAxX Mopora u3MepuTebHbIN 010K
MTHOBEHHO TOJAeT CUTrHa/l Ha WCIOJHUTE/bHBIM MeXaHu3M (pesie) KOTOpbIU
OTK/IFOUaeT 3JIeKTPOYCTaHOBKY OT ceTW. [locie BOCCTaHOB/IEHUs 3HAUYeHUS
HampsDKeHus /10 JIONyCTUMOr0  3HAaueHWs, UW3MepUTe/bHbIM  O70K  uepe3
YCTAaHOB/IEHHY}0 B HACTPOMKAax  BBbIIEP)KKY  BpeMEHM  TOJAaeT  CUTHal
Ha WCIIOJTHUTE/IbHbIM MeXaHW3M, KOTOPbIM BHOBb BKJTFOUaeT HarpyskKy.

Cy11eCTBYIOT C/IeAYIOLMe TUIIbI peJie HalpPsKeHUM:

-110 THUITy 3JIEKTPOCETH: OJHO(a3Hble U Tpex(as3HbIe;

-110 Ccrocoby yCTaHOBKU: CTal[MOHapHbIe U repeHocHble. [1pu ycraHoBke Y3I1
BO BBOJHOM 3/IeKTPOIIUTKe obecrieunBaeTcs 3all[dTa BCeM 3/IeKTPOCeTH U BCeX
3JIEKTPOITPUO0POB, MOIK/IIOUeHHbIX K Hel. [lepeHocHble Y 3I1 mpuMeHSIFOTCA, KOrja
ero yCTaHOBKa B IIUTKe 3aTpy/iHeHa WM HeobxoAuMo obecreudTb o0cobbie
HACTPOWKU TI0 HaMPsDKEHUIO CeTU [1Jis KOHKPeTHOTO 3/1eKTPO000pY/10BaHuSI.

B HacTosiee BpemMsi CyIeCTBYIOT YCTPOMCTBA 3allUThI OT MePeHarpssKeHUs C
KOMOMHUPOBAHHOMW 3all[UTON, TaK Ha3biBaeMble BOJIbT-aMIIepHbIe pejie, KOTOpbie
KOHTPOJIUPYIOT KPOMe HArpsUKeHUsl CETH, ellle U TOK B CeTH, 3alluijas TeM CaMbIM
CeTb, KaK OT IeperajioB HamnpspKeHUsl, TaK U OT Teperpys3ku, T.e. [JOIOJTHUTe/IbHO
BBITIO/IHSIeT (DYHKLIMIO OTPaHUYUTEJISE MOIIJHOCTH.

Heobxoaumo 3HaTh, UTO BOJIbT-aMIlepHOe pejie He 0becrieunBaeT 3aluTy CeTH
OT KOpDOTKOTO 3aMblKaHUSI W He MOKeT 3aMeHUTh C000M aBTOMaTHUUeCKUi
BBIK/IFOYATe/Ib.

Baxxnou xapakrepuctukoun Y311 gBisieTcss HOMUHAIBHBIU TOK.

HomuHanbHBIM TOK — 3TO TOK, KOTOpbid ¥Y3II criocobHO mpomyckaTh yepe3s
cebs B TeueHWe [IIMTEILHOIO BpeMeHW COXpaHssl Tpd  3TOM  CBOHO
paborocriocobHocTh. CTaHAAPTHLIMU, Haubosiee pacrpoCTpaHeHHBIMU 3HAYeHUsSIMU
HOMMHa/IbHOro ToKa ¥ 311 asnsarorces: 10; 16; 25; 32; 40; 50; 63 A.

HomunaneHei Tok Y 3I1 onpenesnseTcs 1o CyMMapHOMY TOKY Harpy3kKd Wd
MOIL[HOCTH BCeX 3/1eKTPONpUOOPOB, MOAKIH0YaeMbIX B 3all{MI[aeMYIO CeTb.

[TosiyuB paccuMTaHHOEe 3HAaueHHWe TOKa, BblOMpaeM Y3II ¢ O/mKaliIuM
OOJBIITMM CTaHJaPTHLIM 3HaUeHHeM HOMUHA/IBLHOTO TOKa.

Heobxomumo yumthiBaTh, uTo Y3II He 3amuinaer 37eKTPOCETb OT TOKOB
reperpy3ku M TOKa KOPOTKOTO 3aMblKaHMS, M0O3TOMy camo Y3II Ao/mKHO ObITh

3dllIMIIIEHO OT HUX YCTAHOBJIEHHBIM I10C/IEA0BATE/IBHO C HUM dBTOMATHUYECKHUM
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BbIK/TIOUaTesieM. [103ToMy HOMHHa/IbHBIN TOK Y 3I1 HE0OX0JUMO TTPUHUMATh UCXO/Is
Y3 HOMMHA/JBHOIO TOKa aBTOMAaTHUYeCKOro BbIK/IIOUYaTess. [Ipy 3TOM HOMHHaIbHBINA
ToK ¥Y3II fo/mkeH ObITh OOJibIlle WM paBeH HOMUHAJIBHOMY TOKY YCTaHOBJIEHHOTO
[l0 Hero aBTOMaTHUUYeCKOI'0 BbIK/IFOUaTeJIs.

Y 3I1 MoryT MeTb HeCKOJIbKO HaCTPOeK:

- ycTaHoBKa mopora cpabaTeiBaHusi Y3II 10 MakcMMalbHOMY 3HaueHHIO
HaripspkeHust (Umax) - ycTaHaB/ivMBaeT MaKCHMMalabHO [IOMYCTHMOEe 3HaueHue
HarpspKeHUst 3JIeKTPOCEeTH, TIpeBblllleHWe KOTOPOro IpyMBeJieT K OTK/IFOUeHHWIO
Harpysku;

- ycTaHOBKa mopora cpabatbiBanus Y3II Mo MHWHUMa/JbHOMY 3HaueHHUIO
HaripspkeHust (Umin) - ycTaHaB/AMBaeT MWHMMA/IBHO [JOMYCTUMOE 3HaueHue
HampspKeHUsl 3JIeKTPOCeTH, CHWKeHUe HalpspKeHUs1 HUKe [aHHOI'O 3HauyeHus
TpyBe/ieT K OTK/IFOUEHUI0 Harpy3Ky;

- YCTaHOBKa BpeMeHU 3a/Jiep)KKU BKJIIOUeHUs — BpeMs, uepe3 Kotopoe Y3II,
T10CJ/Ie OTK/IFOUeHHs Harpy3Ku, IIOBTOPHO ee BKJ/IFOUUT IIPU BOCCTAHOB/IEHWH 3HAYEHYs
HampspKeHWsi CeTU B YCTAHOBJIEHHBIX TIipefenax. Bpems 3aiep)XKyd BK/IHOUEHUS

3/IeKTPOIIPMO0POB BLIOMpPaETCsi B COOTBETCTBUM C PYKOBO/CTBOM TI0 3KCILTyaTal[|M.

Haxarop S o oo

BHEIKNYTeHHA nopx .

228 4 4 5 5 . S J——
HATPYV3KH.
i s i S

™
- R

BN,
HATPY3KH

Brixmwaarems KOHTPOJIA
MAKCHMAJBEHOI'O HAIIPDABCHHA.

Tpexpaspazmenit
Brixmoaarens xouTpoms bk, HHEIHKATOP.

MHHHEMAJILHOTO HAIPAEKEHHAA. E’“l“
min

Teurc) Umnin(B) Umax(B)
Perymarop sanepmrn Perynartop makcmmansHOTO

BperMeHH aBTOMATHYECKOrD 5 230 HATpAXEHAA OTHIINIeHAA.
BHINYEHHAA [IOCIe ABAPHHA. 220

—

Peryaarop MmuamMamsHOTO
HATPAKEHAA OTEIIOTeHAA.

Knemuer nogrmogenna
HarpyskH

PucyHok 12. ITpumep MapKUpOBKY yCTPOMCTBA 3allUThI OT MepeHarpsbkeHus (pesie
HanpsoKeHUs!)
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KonnyecTBO 1 criocoObl HACTPOMKK MOTYT OBITh pa3/MuHbI i/l pa3HbIX THUIIOB
Y3II. O6piuHO, HacTpoiika Y3II oOcCylecTB/isseTCs C TIOMOILBI0 TIOBOPOTHBIX
pery/iMpoBOYHbIX PYyUeK.

CpaBHeHHe anmapaTroB 3allidTbl 37€KTPUYECKOU CeTHM M0 OTKI/IHYaroleu
CI10COOHOCTH

PaccmoTpuM pasHuily B paboTe ¥ BO3MOXKHOCTSIX OTK/IFOUEHUS pa3/TUuHbIX
anrnaparoB 3alllUThl 3JIeKTPUUeCKUX Lerneld. B Hacrosiee BpeMmsi, eCTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3all[UThI JIEKTPUUECKUX CeTel, T.e. COBMeLaloIIiX B
cebe HECKOJIBKO 3allUTHBIX (YHKIUNA. 3/1eCh Mbl paCCMOTPHUM He KOMOWHHDPOBaHHbIE
anmaparbl 3al{UThl, BHITOIHSIOLIUE TOIBKO OJHY (QYHKLHIO.

[IpyuMHaMMU T110)KapoB OT 3JIEKTPOYCTAHOBOK MOTYT SBJISITbCH: KOPOTKOE
3aMblKaHWe, Tleperpy3ka, TOKM yTeukd, JyroBble 1pobou  (UCKpeHue),
riepeHaripspkeHue.

[ 3alyThl  3/IEKTPUYEeCKUX CeTed, B HACTOslljee BpeMs, SIBJISIIOTCS
o0si3aTenbHBIMU K TipuMeHeHnto AB u Y/ T. D1y anmapatsl 3apeKoMeH/I0Bamu cedst
KaKk HajexHble U S(QeKTUBHbIe CpeJiCTBa IpeJOTBpallleHUs] I0XKapoB
OT 3JIEKTPOYCTaHOBOK.

AB 3aupyijaer 5/IeKTPUYeCKyX0 CeTb OT TOKOB KOPOTKOI'O 3aMblKaHUs
Y TIeperpy30K 3J1eKTPUUeCKOU CeTH.

YOT 3amuigaer 5/IeKTPUUECKYI0 CeTb OT II0KapoB B pesyJbTare
BO3HUKHOBEHUS TOKOB YTEUKHU.

CriefyeT OTMeTUTB, UTO B HACTOsIII|ee BpeMs 3alllUTy OT MHOTMX HeraTHMBHbBIX
(akTOpoB, BBbI3BIBAIOLIMX  BO3rOpaHWE B  JIEKTPUUECKUX  CeTSIX, BMeCTe
c npuMeHeHueM AB u Y/IT, oTuacTu periaroT OpraH1u3alMOHHBIMU MePOIIPUSITUSIMU,
IIPOU3BOJAUMBIMU Ha 3Tarle NNPOeKTUPOBaHUs 3JIEKTPUUYECKUX CeTel, IIPU UX MOHTaKe
Y TIpY 9KCIUTyaTauyu. Mcrnonb3yroTest Takue Mephbl, Kak 3a3eM/ieHre, yKiazka Kabesst
B KopoOa, yBelWuyeHHWe pacCTOSIHUS MeXKAy TPOBOJHUKaMH, TpUMeHeHre
CrieLiManbHbIX COeJUHUTeNbHBIX YCTPOUCTB (K/IEMMHBIX KOPOOOK U Ap.) u T.n. s
3alMThl OT Teperpy30K IPOM3BOJAT TPaBWIbHBIA pacueT 3JIEKTPUUECKUX CeTeu
Yl Harpy3KH.

Opnako AB u YT u3HauanbHO He OBbLIM MpeHa3HAUeHkI [I/1s pacTrio3HaBaHUs
VICKPEHUS U OTK/IFOUeHUs Lely B c/lyvae ero rnoss/jieHusa. VIckpeHue He pacrio3HaeTcs
AB wm YT, NOCKO/MBKY IPU UCKPEHUU He IPOMCXOLUT HU YBeUYeHUe CpeHero

3HAUEHHUS TOKaA B LETIN, HHU €ro yTeUKd Hd 3eMJIIO.
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[Ipy mnocsefoBaTe/IbHOM MCKPEHWM TIOJIHOe COMNPOTHBIIEHHE — «IIJIOXOI0
KOHTAKTa» YMeHbIIaeT TOK Harpy3Ku U Jep>KUT 3TOT TOK HWDKe TOpora OTK/IHOYEeHUs
AB. COOTBeTCTBEHHO, 3TH CPEJCTBa 3alllUThl OT HETaTUBHOI'O JEWCTBUS BBICOKOTO
3HaueHWs TOKa He cpabartbiBatoT. [Ipy Tapa/uielbHOM HCKpeHWM MeXAy Gha3oi
Y HEUTPaJbHBbIM TMPOBOJAOM TOK OrFPaHUYEH TIO/HBIM COTMPOTUB/IEHWEM LIeMU
1 cpabareiBanve AB 1 Y/IT 3aBUCUT OT CTeleHH UCKPeHHsI, OJHAKO B TIOJTHOW Mepe
He rapaHTUpPYyeTCsl.

COOTBeTCTBEHHO, pellleHre 3a/laud Paclio3HaBaHUsI UCKPeHHUsT U o0ecrieueHust
3al[UThl OT TI0KapOB, BBI3BAaHHBIX HCKPEHHEM, JO/DKHO 00ecreurBaThbCs HOBBIM
TUTIOM YCTPOMCTB, ()YHKIJMOHA/IbHO YW TeXHUUECKH OPHEeHTUPOBAHHBIMM Ha TaKyO
3azlauy. Takum yctporictBoM siBasieTcs Y 3/111.

Y3I1 3ammujaer >5/eKTPUUYECKYI0 CeThb OT T10’KAapPOOIAaCHOI0 TMPOSIBJIEHUS
JyTOBOTO TIPO00ST (MICKPEeHMS).

Eme opHuM  (akTOpoM, KOTOpbI MOXET TIpUBECTM K  TOXKapy
OT 3/IeKTPOYCTaHOBOK, SIBJITIOTCS KojiebaHWs HalpsDKeHUsI 3IeKTPUUYecKOd CeTH.
[IprueM, OMacHOCTb MOXKET HECTH KaK IMOBBILLIEHHOE HaTpsDKeHWe, TaK U TTOHWKeHHe
HarpsyKeHus.

AB, YAOT, Y3/II He 3auIlaT 3/IeKTPUUECKYIO CeTh OT OTAaCHbIX KojebaHui
HarpsUKeHUs ceTu. JTy 3ajauy BbirionHseT Y 311

Y3I1 3amuiriaer 3/1eKTPUUECKYI0 CeTh OT KoJiebaHWl HarpsbKeHUsi, KOTOpbie

MOT'YT IIPpUBECTH K BbIXOAY N3 CTPOSA BHEKTPOHPI/I6OPOB M X BO3IrOPaHHUIO.

q)yHKI.[I/IOHaJ'leble BO3MOXXHOCTH AdIIMIdPATOB 3dIIUTbBI JJIEKTPHYECKHUX

ceTei.
Tabnuia 2
@ yHKI[MOHA/IbHbIE BO3MOXXHOCTH aNlapaToB 3allUThI 3JIEKTPUUECKUX CeTeu
Anmnapar 3aluThbI
N Y cTposcTBo YcrpouctBo
ABapHHHBIH < Y cTpoicTBO 3alUTHI |  3aLIMThHI OT P
KUM ABTOMaTHYeCKHI 3alUTHI OT
p AuddepenpaIbLHOrO AyroBOro
BBIK/IIOUaTe/1b (AB) nepeHanpsHKeHus
Toka (YT) npooos (¥310)
(Y31ID)
He
Kopotkoe Oo0ecnieunBaeT He o6ecnieuriBaet He obecnieuriBaet
3aMbIKaHUe 3aluTy 3alUTY obecrieunsaet 3aLUTY
3alUTy
ObecnieunBaeT He obGecrnieuniBaeT He He obGecrnieuriBaeT
[Teperpyska
3aLUTY 3aIUTy obecrieurBaet 3aIUTy
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AnnapaT 3dIlIIUThI

¥ CTpoCTBO YcTpoicTBO
ABapuHHBIH < Y CcTpPONCTBO 3alUThI | 3alUThI OT P
P— ABTOMaTHYeCKHH 3alUTHI OT
p auddepeHraIbLHOTO AYroBoro
BbIK/TIOUaTe/ b (AB) nepeHarnpsHKeHUus
Toka (Y/T) npoobost (v310)
(Y3ID)
3aIUTy
He
He obecnieuniBaer ObecreunBaer He obecrieuriBaet
YTeuka TOKa SaLLT samuT obecrieurBaet SaLLT
IUTY y saumTy ATy
Hyrosou
nipo6oi He obecrieunBaet He obecrieuriBaet O6ecneunBae | He obecrieuriBaer
TrociefioBare 3aIIUTy 3aIUTy T 3aIUTY 3aIIUTy
JIbHBIN
He B nmonHou mepe
IyroBoit obecrieunBaeT 3aluTy.
nipoboit MoxxeT cpaboTatb He obGecrieuriBaeT ObecnieunBae | He oGecrieurBaet
Tiapasiie/IbHbI CJTULLIKOM TIO3/JHO 3aIUTy T 3aIUTY 3aIIUTy
U (Tpy OrpaHUYeHHOM
Toke K3)
He B nonHOM Mepe He B nonHou mepe
N obecrieunBaeT 3alUTy. obecrieunBaeT
Hyrosou
oo6oit MokeT cpaboTatb 3aIuTy. Oo6ecneunBae | He obecrieuriBaer
Haz NI CJIULLIKOM TI03/JHO MoxeT He cpaboTaThb T 3aIUTY 3alInTy
(py orpaHMYeHHOM (TIpy UMITYJIELCHOM
Toke K3) XapaKTepe UCKPeHUs1)
He
[Mepenazpr He obGecrieuriBaeT He obGecrieuriBaeT ObecnieunBaeT
HarpspKeHHUst 3alluT, 3aIuT obecnieumBaer 3alUT
p LIUATY HIHATY saumTy LUTY

W3 Tabnuipl 2 BUAHO, UTO HU OAWH W3 allapaToB 3allldThl He 3allyiaeTr

3/IEKTPUYECKYIO0 CeTh OT BCeX BO3MOXKHBIX aBapUIHBIX peKUMOB. [Iy1s1 obecrieueHust

MaKCUMaJIbHOU

anrapaThl

3all[UTHI

3aIlUThI,

paborTaromue  Ha

HeucCIipaBHOCTH BHEKTPHHECKOﬁ ceTu.

obOHapy>keHUe

pa3HbIX

9/IEKTPUYECKON CeTH 1[esiecoo0pa3HO  MCIT0/Ib30BaTh

TIPU3HAKOB

[Mpumenenue Y3/I1 u ¥Y3II He oTMeHsieT HeOOXOIUMOCTH UCTIOMb30BaHusI AB

uYIT.

Takum o6pa3om, eciv pacCMOTPeTbh BapHaHT HCII0/Ib30BaHUS BCEX BH/IOB

3dlllUThI BHEKTpI/IIIECKOﬁ CeTHu OTAe/IbHBIMHA YCTpOﬁCTBaMH (BLIHOJ'IHHI-O]_U"I/IMI/I TOJIBKO

oHy (GYHKIIHMIO), TO HeOOXOAMMO YCTaHOBUThL UeThIpe Pa3HBbIX arrapara 3alllydThl:
AB, YIOT, Y31I1, Y3II.

B HacTosiiiee BpeMsi pacripocTpaHeHbl KOMOMHUPOBAHHbBIE aTlliapaThl 3all[UThl,

KOTOpble OOBeAWHSIOT B OJHOM KOpIyCce HEeCKO/JIbKO YCTpoucTB. Hampumep,
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nuddepeHIasbHbIE aBTOMATHI, KOTOPble 00beUHSIOT (PYHKIJMM aBTOMAaTUUeCKOTO
BBIK/TFOUATe/Isl u yCTPOUCTBA 3aILUThI nrddepeHIaTIbLHOTO TOKa.
KoMOvHHpOBaHHBIE YCTPOWMCTBA TIO3BOJISIIOT  ONTUMH3UPOBaTh W YIIPOCTUTH
TIPOEKTUPOBAHUE U MOHTaX 3/IEKTPUUECKUX II[UTKOB.

TepMOUHMKATOPbI

OpHoit 3 Hauboee pacrpoCTpaHeHHbIX MPUYYH N0>KapoB
OT 3JIEKTPOYCTaHOBOK fIBJISETCSI TleperpeB KOHTAKTHBIX COENUHEHWW U JPYTUx
y/ieMeHTOB.  [lo)kapooriacHble  peKHMbl  BO3HMKAIOT  BC/IEZICTBHE  OOMBILIOTO
Tepexo/IHOr0 COMPOTHB/IEHUS], @ TaK)Ke Meperpy3okK.

TepMOMHAVKATOPHbIE MaTepuasbl TpeAHa3HaueHbl [Jid BU3yaJbHOTO WU
doTorpa@uueckoro KOHTPOJSI M U3MEPeHUsi TeMIlepaTyphbl, T.e. Ppe3yJ/bTaThbl
V3MepeHUH MO)KHO TIpe/ICTaBUTh B BU3ya/IM3MPOBaHHOM BUJIE.

[Ipy JgoCTWKeHWM MaKCUMaJbHOM  TeMIlepaTypbl TePMOWHIUKAaTOPHBINU
MaTepuas pacrijlaBisieTcss U HeoOpaTUMO MeHsIeT CBOM 1IBeT.

TepMOUHIMKAaTOPbl MOXHO MCII0/Ib30BaTh KakK [j0Ka3aTe/qbCTBO (hakTa
JNOCTW)KEHHUs  OrpeJe/eHHOM MaKCMMaJIbHOW TeMnepaTypbl, T.K. pe3y/bTaThl
M3MepeHUs SIB/ISTFOTCSI HeOOpaTUMBIMHU.

Meton, uW3MepeHHs TeMIiepaTypbl C TIOMOIIbI0 TE€PMOWHAMKATOPHBIX
MarepyasioB OTJ/IAYAeTCSd IIPOCTOTOM, 3KOHOMUYHOCTBIO, Majiol TPYAOEMKOCTHIO,
BO3MOJKHOCTBIO OINEPAaTUBHOTO TIOJIyYeHUsT JOCTaTOYHO TIO/HOW WH(OopMaLuu
O TeIJIOBOM peXXKHuMe 3/IeMEeHTOB 371IeKTPO00O0pY/I0BaHUSI.

TepMOMHAMKATOPbl HMMEKT HEeCKOJIbKO WCIOJHEHUM: TePMOWHWKAaTOPHbIE
HaKJIeMKW U TEPMOWH/IUKaTOPHbIE KPACKU.

KoHTpacTHOCTb 1IBeTOBOTO Tepexoja obecrieurBaeT jerkoe paclio3HaBaHUe
aBapUIHOTIO MeperpeRa.

TepMOMHAMKATOPbI COXPAHSIIOT CBOW 1[BeT M MAapKHPOBKY Ha MPOTSHKEHUU
BCET0 CPOKa CTyKOBbI.

TepMoOUH/IUKAaTOPHble  HaKAeWKU  TPEeJCTaB/AsSIOT  CO0OM  TIO/JIOKKY
Ha CaMOKJ/IeSIIeNCs] OCHOBE C HaHEeCeHHbIM TEePMOWHAWKATOPHBIM TOKDPBITHEM.
MatepuranoM TIOAI0KKA MOTYT ObITh Oymara, ¢dosibra wid ToJIMMepHast TJIeHKa.
Onst npefoxpaHeHUs: TEPMOMHWKATOPHOTO TIOKPBITHUSL OT BHELIHUX BO3JEeUCTBUU
TOBEPXHOCTh M3/le/IMsl MOKPBIBAIOT 3alJUTHOM TJIEHKOMU.

[Ipu gocTwKeHUM 3aZlaHHOW TeMIlepaTypbl WHAWKATOp HeoOpaTMMO MeHseT
CBOU LIBeT.
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TepMOMHAWKATOPHbIE HaK/IeMKHW MOTYT ObITh Pa3/IMYHOrO pa3Mepa U (HOpMBI,
B 3aBUCHMOCTH OT 3a/lauM MMeThb pa3Hblii MOpor cpabaTbiBaHUs, UMeTh HECKOJIbKO
TePMOUYBCTBUTE/TbHBIX METOK C Pa3HbIM TIpe/ie/ioM cpabaThIBaHUS.

TepMOWHAWKATOPHBIE HAK/IEMKH MOTYT OBITb OZHOTIO3UI[MOHHBIMH, T.€. UMEIOT
O/IHY WHAWKALMOHHYH) METKy W MHOTOIO3UI[MOHHBIMU — HMeIol[hie HEeCKOJIbKO
VH/JVKALMOHHBIX MEeTOK, HACTPOEHHBIX Ha pa3Hble TeMIlepaTyphl.

ao
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Pucynok 13. IlprMepbl TepMOMHANKATOPHBIX HAaK/IeeK pa3/TMUHbIX
MIPOU3BOJUTE N

[IpriMeHeHHe OAHOMO3WLIMOHHBIX TEePMOMHIWKATOPHBLIX HaK/eeK I103BOJISIeT
KOHTPOJIMPOBAaTh MaKCUMAJIbHYIO TEMITePATyPy Ha 3/1eMeHTe 3/IeKTPo0b0pyj0BaHuSI.

[IpriMeHeHHe MHOTOIIO3UIIMOHHBIX TEePMOWHMKATOPHBLIX HakK/eeK I03BOJIsSeT
orpe/ie/iATh TeMIiepaTypy 371eMeHTa 3/1eKTPo00O0PYJ0BaHUS KakK
cpenHeapudMeTHUECKOe MeXAY TOoC/IeHeli MeTKOM, W3MeHUBIIel 1IBeT, U TIepBOM —
He U3MeHUBIIIeHN.

TepMOMHAWKATOPHbIE KPacKW, B OTIMYME OT TePMOWH/UKAaTOPHBIX HAK/IeeK,
MO>KHO HaHeCTM Ha TIOBEPXHOCTH WM 3JIEMEHTBl  37eKTPOo0OOpyI0BaHUS,
HeJJOCTyMHble i1 YCTAaHOBKM TEPMOWH/WKAaTOPHBIX HakK/eeK, Hampumep,
MpU  CJI0KHOW KOH(PUTypalM¥d WIA OrPaHUUYEHHOM T[POCTPAaHCTBE BHYTPU
3JIEKTPUYECKUX IMUTKOB. KpaCKI/I MO>XHO HAHECTHU Ha IMOBEPXHOCTb
KOHTPOJIUPYEMOT'0 37ieMeHTa Oojiee TOHKMM CJI0eM, B pe3y/bTaTe uero BO3pacTaeT

CKOPOCTb CpabaThIBaHUsI.
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Pucynok 14. IIpumep UCioHeHUs: TepPMOUHAUKATOPHBIX KPAaCOK

TepMOUHUIUKATOPbl TPUMEHSIOTCSL [Jis  KOHTPOJII TeIJIOBOTO peXhMa
3JIEMEHTOB 371eEKTPOYCTaHOBOK.

TepMOMHAUKATOPBl TIPUMEHSIOTCS  [JiIT  OOHApY)KeHHsT W PerucTpaijdu
TeperpeBoB 3/IeMEHTOB 37IeKTPO0OOpPYAOBaHUS WM 3IeKTPOIPOBOJAKU, B TEPBYIO
ouepe/b, BO/IM3U 3/IeKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COeTUHEHUM.

TepMOMHAUKATOPHI He TPeOYIOT CrelMalbHOTO0 TEXHUUeCKOTro 00CTyKUBaHUSI.

3amure  TOAjIe)KaT — 3JIEMEHThI  3JIeKTPOOOOPYZOBaHUS, /s  KOTODPBIX
HOPMaTUBHO-TEXHUUECKUMH JOKYMEHTaMH YCTaHOBJ/IEHbI HauOOJIbIIINE [JOITyCTHUMbIe
TemrepaTypbl HarpeBa, a Tak)Ke 3/IeMeHThbl 3/eKTPo0OOpyAOBaHus, IeperpeB
KOTOPBbIX MOXXET TMPUBECTH K aBapuMu WIA BO3rOpaHUI0 (HE3aBUCHMMO OT Ha/IAuus
TpeOOBaHWIM HOPMATHBHBIX JOKYMEHTOB).

TepMOUHAMKATOPbI ~ HAHOCAT HA  JIeMEHTBl  371eKTPO0OOpYZOBaHUs,

noasjexxalye KOHTPOJIIO TEIJIOBOro COCTOAHMS.
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Pucynok 15. IIpymMep UCIioib30BaHUsI TEPMOUHAMKATOPHBIX HaK/IeeK [/ KOHTPOJIS
TeMIepaTypbl KOHTaKTHBIX COeJUHEHUU

[Topor cpabaTbiBaHtsI TEPMOMHMKATOPOB BLIOMpPAETCs UCXO0/Is U3 TpeOOBaHUM
HOPMATHBHO  TEXHWYECKOW  /IOKyMEHTallMhd [yii  KOHKDETHOTO  3/ieMeHTa
3JIEKTPOOOOPY/IOBaHUSI, TEXHUUECKUX XapaKTePUCTHK W  PEKUMOB  pabOThI
3/IeKTPO0O0PY/J0BaHMSI.

Tak Kak TePMOWH/UKATOPbl He SIB/IAIOTCS BOCCTAHABIMBAEMBIMH HW3/IE/TUSIMH,
1ocsie perucTpaliii WMU TeperpeBa cpaboTaBIiliie TePMOWHJWKATOPHI TO//IeXKaT
3aMeHe Ha HOBBIe.

Heob6xoguM0O KOHTPOJMPOBAaTh CPOK WCITO/Mb30BAHUS TEPMOWHIUKATOPOB.
[Tpn WcTeyeHWH CPOKA HCII0/Ib30BaHMs, TEPMOWH/AWKATOPbI HEOOXOAMMO 3aMeHUTh
Ha HOBBIe. [Tocsie 3aMeHbI C/leflaTh OTMETKY B >KypHarle.

TepMOWHAUKATOPHI SBJISTIOTCS HEBOCCTAHAB/TUBA€MbIMH 1
HEPEMOHTOIIPUTOAHBIMH ~ M37e/UsIMUA  (TIOKpBITUAMU).  [Ipu  cpabaThIBaHUU
TEePMOUH/MKATOPA, €ro CJIeAyeT YAATUTh ¥ 3aMEeHHUTh Ha HOBOe u3jenve (TIOKPBITHE).
OkpalllMBaHe TePMOUH/MKATOPHBIX METOK B pPe3y/IbTaTe BO3/€HCTBUS TeMIiepaTypbl

HeoOpaTUMmo.

TepMmocucremsl
TepMocucTeMbl TIpefHa3HAUeHbI [IjIsI pPAaHHETO aBTOMaTUUeCKOTO 0OHapy KeHUs
MOXKapOOINacHbIX CUTyalud, BO3HUKAIOIIUX BCJIENCTBUE TMeperpeBa 3/€MEHTOB

3JIEKTPOYCTAHOBOK: KOHTAKTHBIX COE,[[I/IHEHI/II;’I, IIPpOBO/ OB, Kabener (B T.4. KOHLIEBOﬁ
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apMaTypbl) U IIMWH, 3JIEKTPUUECKUX anmnapaTtoB, BBOAHBIX pacrpeenuTebHbIX
mkadoB, IUTOB C 37eKTpoobopyZoBaHHEM, WHOTO 37eKTpoobopyAoBaHus
W UX D3JIeMEHTOB, TI7ie BO3MOJKHO TIpeBbIllIeHHWe TeMIlepaTypbl 000pyAoBaHus
B HEIITaTHOM pe>XrMe paboThl UM TIPU MOsIB/IeHUH JledeKTa.

CucTemMbl OCYIIECTB/ISIIOT HeNpepbIBHbIM KOHTPOJIb TeMMepaTypbl HarpeBa C
CUTHa/IM3aliuel 0 MpeBbillIeHWH YCTaHOB/IEHHBIX TIOPOTOB U Mepejjaueii nHMopmaluu
Ha My/bT LIeHTPa/IM30BaHHOTO HAO/FOZIeHNs], T/le OCYII[eCTBIISETCS TIPUEM TPEBOYKHBIX
H3BelljeHr 00 00HApY’)KeHHBIX TieperpeBax C JaTUHMKOB, 0TOOpakeHUWe (MHAWKALIVS)
COCTOSIHMSI ¥ PETHCTPALvs COOBITHH.

TepmocucTteMaMl  MOTYyT  ObITb  00OpyZOBaHbI  3/IEKTPOYCTaHOBKH,
JI7Is1 KOTOPBIX HOPMaTUBHBIMH JIOKYMEeHTaMM yCTaHOBJIeHbI HauOO/IbIIast A0y CTUMasT
TemriepaTypa Harpesa, a TaKXe 371eMeHTbI 3/1eKTp00O0PY/J0BaHUS
Y 3JeKTPONPOBOJKY, TeperpeB KOTOPbIX MOXXeT TPUBECTHM K aBapuu WU

BO3TOpaHMIO.

PucyHnok 16. [IpumMep crucTeMbl, COCTOSIIEN U3 TEDMOAKTUBUPYEMOU
ra3oBbIJe/ISOLel HaK/IeWKU M CeljuaIM3uPOBaHHOIO ra30BOro JaTuvKa

B kauecTBe yCTpOWCTB 0OHapy>KeHUsI TIPeBBILLIEHUs] TeMIlepaTypbl B Pa3HbIX
CcUCTeMax MOTYT BBICTYINATh pas3/WuHble JaTYWKU. Harpumep, TepMoakTUBUpyeMble
ra3oBbIJe/SAOIIMEe HAKIeWKd, IIpM HarpeBaHWM KOTOPBIX [0 OMpeZereHHOU
TeMIlepaTyphl BbIJE/SeTCS] CUTHA/IbHBIN ra3, y/aaBIMBaeMbli Creluajln3upOBaHHbIM
ra3oBbIM JaTUMKOM, TepearoliuM CUTHa/l O meperpeBe Ha KOHTPOJIbHO-IIPUEMHOE
yCTPOMCTBO; OeCKOHTaKTHble WH(pPaKpacHble JaTUWMKW; JaTUMKA TemrepaTyphl,
yCTaHaB/IMBaeMble HeIoCcpe CTBeHHO Ha KOHTPOJIMPY€EMBbIU 3/1eMeHT

3JIeKTPO0O0OPY/I0BaHUS.
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“ o CMEUMANU3NPOBAHHBIN KOHTPOJTIbHO-MPUEMHOE
7 FA30BbIA JATHWK YCTPOMCTBO

1. ObepHWTe Hakneliku BOKPYT KOHTaKTOB 7 -
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1 YCTAHOBWTE ra3oBbiid AaTUmK
s
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=

70°C 100°C

3. B aBapuiHON cuTyauMW HaKNelKa Bbiaenaer

2. [lpW HarpeBaHUM MHAMKATOPHbIE CUFHaNbHbIA a3, KOTOPbIM PUKCMPYETCA
METKK HEOGPBTHMO W3IMEHAT UBeT AaTuynKkom

[ar 1 [MTar 2 [Mlar 3

["a3orenepupytonye [Tpu HarpeBaHuu Bbille 50 B aBapuiiHON cuTyauud, Korja
Hakjlenky, pasMmenieHHble — 90°C  uMHAMKATOpHBIE TeMiepaTypa MOJHUMAeTCs BbIIIe
Ha CWIOBBIX KOHTAKTaX, a MeTKHA HeoOpatumo  100°C, HaK/elKa BbIJle/IIeT
TaKKe  CMOHTHMDOBAHHBIM MEHSIIOT CBOU LiBeTa CUTHa/bHbBIN ras, KOTOPBIN
ra3oBbIi JlaTYnK B ¢bukcupyeTcsi Tra3oBbIM [ATYMKOM.
3/1IeKTPOLUTKE Jaruuk 1iepesaer CuUrHaa TpPeBOI'U

U / WA OTK/IIOUaeT MUTaHue

Pucynok 17. ITomiaroBasi cxema pab0Thl CHCTeMbI HEIIPEPLIBHOTO KOHTPOJISI
TeMIiepaTypbl Ha OCHOBe TePMOAKTUBUPYEMOU ra30Bblle/isolel HaKIeuKu
Y CrelMau3MpoBaHHOr0 ra30BOro JJaTynKa

Kpowme Toro, TepMocrcTeMbl MOXXHO MCII0/Tb30BaTh KaK CUCTeMbl MOHUTOPUHTA
ToyKapHOU 0e30MacHOCTU 3/IeKTPOYCTAHOBOK, 3a CUeT paHHero oOHapyKeHHs! ToueK
ype3MepHOro HarpeBa, 3a/[0JiIT0 /10 Hayaja TEPMHUUYECKOW [eCTPYKLWN W30JISLHUN

B MeCTdX YCTdHOBKHU OdTUYHUKOB.

Pucynok 18. IIpumMep crcTeMbl MHOTOKAHAIbHOTO O@CKOHTAaKTHOTO
TeMIIepaTypHOT0 KOHTPOJISi Ha OCHOBe 0@CKOHTAKTHBIX MTUPOMeTPHUYECKUX
[laTUMKOB
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CrofiKg ¢ cocTemoR

Pucynoxk 19. Ilpumep vHTe//IeKTya/IbHOM CUCTEMBI KOHTPOJIS TeMITepaTyphl
BBICOKOBOJ/IbTHBIX Kabe/TbHBIX JTMHUM Ha OCHOBE pacripeZie/ieHHOTO
JlaTYMKa TeMIiepaTyphl

Ten10BH3MOHHAA JHATHOCTHKA

B ocCHOBe TeMIOBU3MOHHOW [AMAarHOCTUKU JIE)KAT TeIJIOBOM  MeTOJ
Hepa3pyllawllero KOHTPO/s, T.e. TeIUIOBU3WOHHbIe 00cCieoBaHUsI C IIeJ/ibl0
BBISIB/IEHUS] TIOXKAPOOTIACHBIX ~yuyaCTKOB U y37I0B B 3/1eKTpoobopyoBaHUU
Y 5JIeKTPOTIPOBO/KeE.

B kauecTBe TEeXHMUECKOTO CpeJCTBA TETUIOBU3MOHHOW AMarHOCTUKU
TIPUMEHSIeTCS TeTVIOBU30P. TerioBU30p — 3TO ONTHKO-3/IEKTPOHHBINA U3MepUTe/TbHBIN
nipubop, paboTaroluii B MHPpaKpacHO# 06/1acTy 3/IeKTPOMarHUTHOTO CITeKTpa.

PucyHnok 20. ITpuMep npoBeseHust TeIIOBU3MOHHOTO KOHTPOJIS 3/1eKTpoiiKada

KpaTtko MeToJ, TeIIOBU3MOHHOM [UarHOCTUMKU TI0XKapHOW 6e30rmacHOCTH
9KCIITyaTUPYyeMOro 371eKTpoobopyI0BaHUsT MOXKHO OIHCaTh CJIeAYIOIIUM 0Opa3oM.
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Kaxzapili 00beKT uMeeT TeMIlepaTypy, IIpUueM B pa3HbIX TOYKaX OHA pasHasl.
Kak rpaBuio, OTK/IOHEHHE TeMITepaTyphl B Ty WIH UHYIO CTOPOHY CBHU/IETEbCTBYET
0 KaKOW-TO HEOJHOPOAHOCTH, fedekTe. TerioBHU30p Kak BHAEeOKamMepa OXBaThIBAaeT
BCIO TlaHOpaMy O0BeKTa, BBIBOAUT Ha 3KpaH U (DHUKCUPYyeT B TMaMATH BeCb CTIEKTP
ero Temreparyp, rpeodpa3ys B TepMOTrpaMMy, T.e. KApTHUHKY TeMriepaTyp, KoTopas
HallOMUHAeT HeraTuB I[BeTHOW (oTtorpaduu, rAe KaKAbld OTTEHOK I[BeTa
COOTBETCTBYET OIpe/le/IeHHOW TeMIieparype.

HeocriopyMbIMU ~ TIpEMMYII[eCTBAMM  TeTUIOBU3UOHHOTO  00OciefoBaHUs
ABJISTIOTCSA: OOBEKTUBHOCTH W TOYHOCTb TIOJyUYaeMbIX [aHHBIX, 0€30TacHOCTh
(mpumeHsieTcss ~ OECKOHTAKTHBIA ~ MeTof), He  TpeOyercs  OTK/IIOUeHHe
3/1eKTP00O0PYJ0BaHUS 1 TIOATOTOBKK pabouero mecra. OfHaKo, At Ooiee TOUHOTO
TEIJIOBOTO KOHTPOJISI HeoOXoAuMa Harpy3ka Ha 37eKTpooOOpyZoBaHUS He MeHee
70%, u He MeHee 1 uaca pabotbl. IIpm 3TOM MeTOJ, BBICOKOIPOM3BOJUTEIEH,
K TOMY e OH [lJaeT BO3MOXXHOCTb MpaKTHUeCKd MIHOBEHHO, «C TIepBOrO B3IJIsZa»,
yKasaTb MecTo gedekTa, TpeJBapUTeNIbHO OIPeJeNIUTh CTereHb [1e(heKTHOCTH.
Kpome »3TOro M™MeTos OT/IMYAeTCs TIPOCTOTOM [JOKYMEHTUPOBaHUS [le(heKTOB
U BO3MOJKHOCTBIO oOmpefesneHdss AeeKTOB Ha paHHEH CTaJuu pa3BUTHAL
OH Mo3BO/ISIeT C [JOCTaTOUHOM CTeleHbI0 TOYHOCTH [AWAarHOCTUPOBATh COCTOSTHHUE
HEe TOMBKO OTKPBITHIX 3/IEMEHTOB 3/1eKTPO0OOpYZOBaHMsA, TaKUX KaK KOHTAKTHBIE
COoeMHEeHUsI B 37IeKTPUUYECKUX IIUTKaX U BBOJAHBIX IIIUTaX, HO U COCTOSTHHE PO3€TOK
Y BBIK/TIOUATeield, KOTOpbIe 3aKPbIThl KOPITyCaMH, a TakKKe 3/IeKTPUUeCKUX TIPOBO/IOK,
BBITIOJTHEHHBIX Pa3/TMUHBIMH CITOCOOaMH.
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PucyHok 21. IIpumep TepMOrpaMmbl KOHTaKTHBIX COeZJMHEHUN C TeMIepaTypHOU
LIKa/Ion

CyTh TeIUIOBM3WOHHOW JWArHOCTUKM 3aK/IouaeTcss B OeCKOHTAaKTHOM
pervcTpalydyd TeMIlepaTypHOrO TI0Jii Ha TIOBEPXHOCTA OOBEeKTa W3MepUuTebHOU

arrapaTypou, TIOCTPOEHWM W aHa/lh3e TepMorpaMM C UCIoab30BaHueM OBM
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A7isi obHapykeHUs1 U KiaccuduKkaluuy AedeKToB W TNPUHATHS pelileHWs. Hanmuuuve
nedeKkra TPU TaKOW [AMAarHOCTUKE XapaKTepr3yeTCsl aHOMAa/bHBIM TIOBBIIIIEHHEM
TemriepaTyphbl B /leheKTHOM 30He 110 CpaBHEHUIO C UCTIPaBHBIMH 00/1aCTsIMHU.
YcioBUSi U TIOPSZIOK — TIPOBEJIEHUSI  TEIJIOBU3MOHHOM  TUAaTHOCTHKHU
9KCTUTyaTUPyeMOTo  3/IeKTPOOOOPYJOBaHUS JKWIbIX € OOIeCTBeHHBIX 3/aHUM
yCTaHaB/MBAlOT  MeTo/uueckhue  pekomeHzaimu  [6]. OHM  HaripaB/ieHbI
Ha TPOPWIAKTUKY TIO)KapHOW 6e301acHOCTH  3/IeKTPOOOOPYZOBaHUS — JKUJIBIX
1 OOITIeCTBeHHBIX 3/IaHH W TI03BOJIAIOT KOHTPOJIMPOBATh M OLIEHHWBATh COCTOSTHHE
ToyKapHOW 0e30ITaCHOCTA 37IEMEHTOB 3J/IeKTPOOOOPY/ZIOBaHUsI, KOTOpble paHee He
MO/ OBITH 00C/IeZIOBaHbI, TaKUX KakK: PO3eTKH, BBLIK/IIOUATETH U 3IeKTPUUECKHe
TIPOBOZIKK  BBITTOJITHEHHBIX Pa3/IMYHBIMUA CIOCOOAMM, UTO SIBJSIETCS aKTyalbHBIM
MOMEHTOM B oOsactd  obOecrieueHuWs] TIO’)KapHOM ~ 0e30MacHOCTHA  >KUJIBIX

1 00II[eCTBeHHBIX 3/IaHUM.

[T=2729¢]

Pucynok 22. ITpumep oOHapy»keHHsI TI0’KapO0ITaCHOTO pa3orpeBa 00/TOBOTO
KOHTaKTHOT'O COeJVIHEHUsI

C TMOMOLIbI0 TEeJIOBUSMOHHOM [JMAarHOCTUKU BBISB/ISIOTCS KOHKPETHBIE
JnedeKTHble MecTa, I/le 3auyacTyl0 JOCTaTOUHO 3aTsHyThb, 3aUMCTUTb, 3aMEHUTHb
OosiToBOE Coe/iHEHME WU TiepepacIipeie/iuTh Harpy3Ky U fiedekt OyeT ycTpaHeH.

HoryckaeTcst UCTIOb30BaTh APYrHe MeTOAUKY TerIOBU3MOHHOW AUAarHOCTUKH,
ecyii 00/1lacTh MX TIpUMEHEeHUs COOTBeTCTBYeT 00JlaCTHM TIPUMeHeHHsI HaCTOSIILIUX
MeTOUUeCKUX peKOMeH/alui.

B KauecTBe KpuTepueB OL|eHKH TI0>KapHOW 0e30rMacHOCTH 3/eKTPUUeCKUX
u3genuii MokeT OBITb TPUHATO 3HAUeHHWEe TeMIlepaTypbl WIA TIpPeBbIIeHUs

TeMIiepaTyphbl, YCTaHOBJIEHHOe B CTaHAAapTax Ha KOHKpeTHoe usjenue. Kpome Toro,
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KPHUTEPUM OLIeHKH TIO’KapHOW 0e30I1acHOCTH TIPY TeIVIOBU3WOHHON AMAarHOCTHKE
TipMBe/leHbl B METO/IMUeCKHX peKoMeHjaiusx [6].

TnarHOCTHKA 37eKTPO000PYI0BaHUS TEIJIOBBIM METO/[OM Hepa3pyIIaroIero
KOHTPOJISI (TETVIOBU3HMOHHAS IMarHOCTHKA) JO/DKHA IPOBOAUTRLCS OpUTrazioi He MeHee
2 yesioBeK. Bce usieHbl Opurazibl 10/KHBI OBITH ATTECTOBAHBI 110 TEIVIOBOMY METOAY
Hepa3pyIIarolero KOHTPoJisi. X0Ts Obl OANH pabOTHUK [0/DKeH ObITH aTTeCTOBaH He
HIKe, yeMm 110 I KBanu@puKallMOHHOMY YPOBHIO 110 TeIJIOBOMY KOHTPOJIIO B CUCTEMeE
Pocrexnansopa.

[ns mpoBefeHUs] TeIJIOBU3MOHHOW JUAarHOCTUKU MOTYT TPHBJIEKAThCs
CTOPDOHHME OpraHu3alluM, akKKpeJWTOBaHHble B YCTAaHOBJIEHHOM TIOpsiiKe Ha

TEryIOBOM MeTOo ] Hepa3pyIIatoi[ero KOHTPOJIS.
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