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BBegeHnue

Honsi uyucia mno)kapoB, Tipou3owieammx B Poccurickor ®epepaiyu
OT 37eKTPUUECKUX W3/Ie/IMi U YCTPOMCTB B 3/laHUSIX M COOPY)KEHHSIX, OT 0OIIero
yKrc/ia TI0)KApOB B 37IaHUSIX M COOPY)KEHHMSIX OCTaeTcsl CTaOWIbHO BBICOKOH
U cocTaBysieT bosee 34 %.

HauboJiblliee yMc/Io 1MoXKapoB OT 3/1eKTPO000pYA0BaHUS €)KeTroJHO TTPOUCXOIUT
Ha 0OBeKTaxX >KWUIOro cekropa. VX gosis coctaBisieT Topsiika 74 % oT obiiero
KOJIMYeCTBa M0KapOoB I10 3JIeKTPOTEXHUYEeCKUM MPUUMHAM.

OcHOBHasi 4acTb TIOTMOLIMX J/FOZieM Ha Toykapax OT 3/7eKTpoobopyAoBaHus
TPUXOJUTCH Ha TI0XKapbl B 3[aHUAX W COOPYKEHUsSX >KUI0ro cektopa — 94,8%
oT 00Iero uucaa MOrubIMX Ha TO)KapaX, BO3HUKIIMX TI0 3/1eKTPOTEXHAUYECKUM
TIPUYMHAM.

Cpeny BUIOB OOBEKTOB >KWJIOTO CEKTOpa HauboJsibiliee KOTMUECTBO TI0’KAapOB
OT 3/JeKTPOM3JE/NUA U YCTPOUCTB €XEeroJHO MNPOUCXOAUT B OJHOKBApTHUPHBIX
Y MHOIOKBAPTHUPHBIX JKWIbIX [JioMax M cocraBiaseT Okoimo 43% u 33 %
COOTBETCTBEHHO.

B 3maHMsX U COOpPY)KeHUsIX OOI[eCTBEHHOrO0 Ha3HAUeHMs O/ I10’KapoB
OT 3/1eKTpo0bOpy/IoBaHusl COCTaBuIa Oosiee 52 % OT o0O0lIero uuc/ia I0XKapoB
Ha JJaHHBLIX 00BeKTaxX.

Honst uucia morubimMx Jrofeid Ha Tio)Kapax OT 3/1IeKTpooO0pyoBaHUS
B 00IleCTBeHHBIX 37aHUsAX cocraBwia 19,0 % oT obIiero uucia TOTHOIIMX Ha
To’Kapax Ha JJaHHBbIX 00BeKTax.

Pacripesiesienss ~ 3HAaueHWM  TIOKa3arejieli  OOCTAaHOBKHM C  TIOXKapaMH,
npour3omeammMu B Poccutickon ®epepauym B nepuof 2016-2021 rofoB B >KUIOM
CeKTOpe MW 3[jaHUSIX U COOPY’)KeHHUSIX OOIIeCTBeHHOTO Ha3HaUeHHWs, HWCTOUHUKOM
BO3HUKHOBEHHUS KOTODBIX SIBJISZIOCH  JIEKTPOOOOpY/0OBaHWe, TI0 CyOBeKTam

Poccuiickoi @ezepaliuu rpezicTaB/ieHbl B Tabiiax 1 u 2.



Taouna 1
Pacnipe/ie/ieHre 3HaUeHUH MOKa3aTe/1eil 00CTAaHOBKHM C MO)KapaMHu,
npou3omegmumMu B Poccuiickon @epepanuu B nepuoj 2016-2021 ropos
B )KHJIOM CeKTOpe, HCTOYHHMKOM BO3HUKHOBEHMSI KOTOPBIX AB/IA/IOCh
3/1eKTP000OpyAOBaHuUeE, N0 cCy0ObekTaMm Poccuiickoii @eepauun

IToruosa
PeiiTun Koz-so Jlons | PeliTun 0 Jlons
Cyo6bexkT PD M0XXapoB Cyonekt PO .
r o , % r JIIO/IeH, , %
> €A qeJL.
1 MockoBckas 00/1aCcTb 16 861 7,63 1 MockoBckas 00/1acTb 740 6,71
2 Pecrrybmaxa 8 304 3,75 2 Ceep/ioBCKast 00/1aCTh 417 3,78
Bawikoprocran
3 Uensibunckas obmacts | 6728 | 3,04 3 PecriyGmia 382 | 346
BaiikoprocTtan
4 WpkyTtckasi 061acTh 6 599 2,98 4 WpkyTckas 06/1acThb 358 3,25
5 JleHMHTpasickass 00/1aCTh 6 456 2,92 5 Jlenunrpayickas 342 3,10
obnactb
6 r. Mocksa 6 047 2,73 6 KpacHosipckuii kpait 342 3,10
7 KpacHosipcKuii Kpait 6017 | 2,72 7 HosocuGupcxas 297 | 2,69
obsacTb
8 KpacHopapckuii Kpaii 5905 2,67 8 Huxeropozicias 275 2,49
0bJs1acTh
9 CBep/iIoBCKasi 00/1acThb 5 696 2,57 9 YenssbuHCcKas 00/1acTh 272 2,47
10 Camapckasi 006/1aCTh 5573 2,52 10 PocToBckas 06/1acThb 256 2,32
11 Pecnybnvika TatapcTaHn 5400 2,44 11 KpacHopapckuii kpaii 244 2,21
12 Hosocubupckas 5301 2,40 12 TroMmeHcKast 00/1aCThb 233 2,11
obsactb
13 ITpumopckuii Kpait 5164 2,33 13 [Tepmckuii Kpait 232 2,10
14 KemepoBckast 06/1aCThb - 4945 223 14 KemepoBckast 06s1acTh - 230 2,09
Kysbacc Kysbacc
15 Huxeropockast 4823 | 2,18 15 Camapckasi 06/1acTb 221 2,00
obJsiacTh
16 AnTalickuii Kpait 4 587 2,07 16 Pecriy6siika TatapcTad 214 1,94
17 PocTtoBckas 00/1aCcTh 4329 1,96 17 CapaTtoBckast 06/1aCTh 204 1,85
18 XabapoBckuii Kpaii 3998 1,81 18 XabapoBcKuii Kpaii 200 1,81
CpepHee nio
19 CapaToBckasi 06/1aCTh 3 864 1,75 cy0bekTam 195,8
Ypanbckoro @O
20 Boponesxckast 06/1acTh 3819 1,73 19 TBepckast 06/1aCTh 191 1,73
21 TlepMckuii Kpait 3750 | 1,69 20 Bororpazckas 185 1,68
obmactb
22 Bourorpasickasi 061acThb 3706 1,67 21 IpuMopcKuit Kpai 182 1,65
CpepHee nio
23 OpenOyprckast 06/1acTh 3653 1,65 cy0bekTam 179,5
ITpuBo/mkckoro PO
Cpepnee no cybuexram | 5 ¢q, o 22 AnTaiickuit Kpait 173 1,57
Ypanbsckoro @0
24 r. Caskr-IletepOypr 3623 1,64 23 Kuposckasi 061acTh 173 1,57




IToru6.a
PeiiTun Kozn-Bo Hons | PeilTud o Honsa
Cyobekt PD MO0)KapoB o Cyobekt PO . o
r o , % r JIIOfIeH, , %
> &R yes.
CpepHee nio
25 TromeHcKas 00/1aCTb 3459 1,56 cy0bekTam 172,3
Cubupckoro ®0O
CpejHee 110 Cy0beKTaM
Cubupckoro ®O 3 424,6 24 Boponexckast 06/1acTh 168 1,52
CpeaHee 110 cy0beKTam
TpuBo/mKcKoro HO 3397,2 25 Openbyprckast 06/1aCTh 161 1,46
26 OmMckas 00/1acThb 3130 1,41 26 OmMckas 00/1aCcThb 156 1,41
27 Xanol-Mancuitckiit 3044 | 1,38 27 r. Mockea 151 | 1,37
aBT. OKpyT - FOrpa
CpepHee 10 cy0beKTamMm 28987 28 Y nmypTckast 145 1.32
IlenTpaibHoro @0 Pecrniybsvka
28 BnaaumMupckast 061actb 2 687 1,21 29 ITensenckas 006J1acTb 142 1,29
Cpeasee 10 cy0beKkTam
Poccuiickoi 2594,9 30 Bnagumupckast o6acts 142 1,29
Depepanumn
Cpeanee o
29 TBepckast 06s1acTh 2418 1,09 cy0bekTam 138,4
HenTpansHoro @0
Cpeasee 110 cy0beKkTam
FOsxHore ®O 2282,1 31 Kypranckast 06/1acTh 130 1,18
30 CraBporonbckuii kpaii | 2194 | 0,99 32 ApxaHresbCKas 130 1,18
obnactb
31 KypraHckas 06/1acth 2128 0,96 33 Bosorosickas o61acTb 130 1,18
CpejaHee no cy0bekTam
32 VBaHOBCKast 00/1aCTh 2126 0,96 Poccuiickoit 129,4
Depepanuu
33 ITensenckas 06/1acThb 2075 0,94 34 Hogsropojckas 06s1acth 129 1,17
34 KupoBckast 06/1acTh 2 057 0,93 35 TamboBckast 00/1aCThb 127 1,15
35 Y nbsiHOBCKasi 06/1aCcTh 2 046 0,92 36 Pecry6mixa Caxa 122 1,11
(AxyTus)
36 Y AMypTCKast 2012 | 091 37 3abaiikanbckuii kpait 121 1,10
Pecrniybsiika
37 3abalikanbCckuii Kpak 2 006 0,91 38 Pecniy6svika Bypsitust 121 1,10
Cpejstee 110 cy0beKTam
CeBepo-3anagHoro 1922,6 39 Hysarnckas 119 1,08
Pecnybvika - UyBaiiust
@0
38 TamboBcKast 06/1acTb 1918 0,87 40 r. CankT-ITeTepbypr 118 1,07
39 Pecriybmaka Caxa 1882 | 085 41 Y IbsHOBCKast 06/1aCTh 114 | 1,03
(HAxyTus)
40 JIvrerikasi 06/1acThb 1807 0,82 42 Kanyskckast obnactb 112 1,02
Cpepnee o
41 Tynbckasi 06/1aCTh 1801 0,81 cyobektam HOxHOTO 110,8
(ole;
42 Awmypckasi 061acTh 1754 0,79 43 Psi3aHcKast 0671acTh 110 1,00
CpeaHee no
43 BpsiHckast obmactb 1736 0,78 cyosekram CeBepo- 101,1

3anagnoro @0




IToru6n
PeiiTun Koz-so Jons | PedTuH o Hons
Cyobekt PD N0)KapoB Cyo0beKT PD .
r o , % r JIIOfIeH, , %
> e YesL.
Cpeasee 10 cy0beKkTam
JlanbHeBOCTOYHOI0 1734,9 44 Ty/bckasi 061acThb 100 0,91
[])
44 Benropopckast 06actb 1730 0,78 45 AcTtpaxaHckas 061acTb 100 0,91
CpepHee nio
45 ApxaHrenbckasi 0671acThb 1714 0,77 cybrexram 86,9
Jla/IbHeBOCTOYHOI0
@0

46 Pecnybvika Kppim 1714 0,77 46 Jlurerikast 06/1aCTh 86 0,78
47 Pecnybnvika Bypsitus 1702 0,77 47 Awmypckas 061acTb 85 0,77
48 MypMatckast 0671acTb 1668 | 0,75 48 XaHThl-MaHCHHCKHi 82 0,74

aBT. OKpyT - Orpa

49 Bonoroackast 06/1acTh 1 664 0,75 49 Benropoackas 061acTb 81 0,73

50 Hysamckas Pecry6mxa 1636 0,74 50 CraBpononbCKuii Kpai 80 0,73
- UyBawus

51 Psi3aHcKast 06/1acTh 1519 0,69 51 Kypckast obsacts 80 0,73
52 SIpocnaBckast 06s1acTb 1491 0,67 52 Pecniy6ivka MopoBust 79 0,72
53 Kany»ckast 06/1acTh 1472 0,67 53 VBanoBcKas 06/1acThb 78 0,71
54 AcTtpaxaHckasi 06/1aCTh 1 468 0,66 54 BpsiHckast 06/1actb 77 0,70
55 Kypckast obactb 1435 0,65 55 Pecriy6iuka Kpeim 77 0,70
56 Tomckast 06sactb 1422 0,64 56 Pecriy6simka Komu 74 0,67
57 Hogropo/ckast 06/1actb 1414 0,64 57 OpnoBckasi 06/1acTh 72 0,65
58 Pecrniy6sinka MopoBust 1362 0,62 58 Pecnybnvika Kapenus 70 0,63
59 Pecriybnvika [larectan 1330 0,60 59 IckoBcKasi 06macTb 69 0,63
60 Pecrniy6smvika Kapesnust 1307 0,59 60 sIpocnaBckast 06/1aCTb 69 0,63
61 CMoJteHcKast 00/1aCThb 1 305 0,59 61 Tomckast 06/1aCcThb 67 0,61
62 Pecniybnvka Xakacus 1226 0,55 62 CwmoJteHCKast 00J1aCThb 63 0,57
63 TIckoBcKast 06/1aCTh 1204 0,54 63 Pecriy6ika Xakacust 60 0,54
64 Pecrniy6sika Komu 1149 0,52 64 Pecriy6vika Mapuit On 52 0,47
65 YeueHckast Pecriy6sinka 1103 0,50 65 Kocrpomckas ob61acTb 45 0,41
66 CaxaynmHcKas 00/1acThb 1088 0,49 66 CaxanmuHcKas 00/1acThb 43 0,39
67 Op10BCKast 06/acTb 1051 | 0,47 67 #mano-HeHeukui asr. 4 0,37

OKpyT

68 Pecniy6/vika Mapuit On 1 006 0,45 68 Pecrniybsvika Jarectan 31 0,28

69 KocTpoMckast 0671acTb 954 0,43 69 KanmHmHrpazcras 28 0,25
00s1acTh
Cpeasee 110 cy0beKkTam
CeBepo-KaBka3ckoro 899,3 70 KamuaTckuii Kpait 27 0,24
®0
70 Kanununrpazckas 871 0,39 7 EBpeiickas aBr. 25 0.23

00/1aCcTh

00/1aCTh




Pacnipe/ie/ieHre 3HaUeHUH MOKa3aTe/1eil 00CTAaHOBKHM C MO)KapaMHu,

npou3omegmumMu B Poccuiickon ®@epepanun B nepuoj 2016-2021 ropos
B 3/IaHHUSIX, COOPYKE€HHAX 00IeCTBeHHOT0 Ha3HAUEHM S,
HCTOYHUKOM BO3HUKHOBEHHS KOTOPIX SAIB/IA/IOCH YIEKTPO00Opy/AOBaHUE,
no cyorektam Poccuiickoii @eeparumn

IToru6.a
PeiiTun Koz-so Jons | PedTuH o Hons
Cyobekt PD N0)KapoB Cy0beKT PD .
r o , % r JIIOfIeH, , %
> &R yes.
71 Kabapuro-Bankapekas 771 0,35 72 Pecriy6mika ThiBa 23 0,21
Pecriybsiika
o CpepHee nio
72 HMaﬂO_I—CIE{He]iKHH asT. 739 0,33 cyonsektam CeBepo- 20,4
by Kagkasckoro @0
73 Pecniy6bnuka TriBa 569 0,26 73 MypmaHcKasi 06/1aCThb 20 0,18
74 Kamuarckuit kpait 514 0,23 74 MarazaHcKasi 00/1aCThb 20 0,18
75 Pecniybsinka Afipirest 500 0,23 75 Pecny6ika Anrait 17 0,15
Kabapuxo-
76 EBpetfickas aBT. 06/71aCTh 495 0,22 76 bankapckas 16 0,15
Pecrniybsivika
77 Pecriy6imka Anraii 450 0,20 77 r. CeBacTomnosnb 12 0,11
Pecrniy6svika CeBepHasi
78 Ocerust - Ananus 435 0,20 78 Pecniybnuika Apbirest 10 0,09
79 MarajjaHckasi 06;1aCThb 406 0,18 79 UyKOTCKUM aBT. OKPYT 10 0,09
80 r. CeBacTorosnb 367 0,17 80 Yeuenckast Pecriybivika 6 0,05
81 Pecriy6sinka VHTy11eTHS 283 0,13 81 Pecry6mxa 5 0,05
Wurywerus
82 Pecnybnvka Kanmbikuist 268 0,12 82 Pecrrybimixa Cesepras 4 0,04
Ocetus - Ananus
83 Kapauaeso-Hepkecckas 179 0,08 83 Pecniy6sinka KanMbIKust 2 0,02
Pecniy6sinka
84 HeHerkuii aBT. OKpyT 79 0,04 84 Henenkuii aBT. OKpyT 2 0,02
85 UyKOTCKUI aBT. OKPYT 75 0,03 85 Kapaaeso-Hepkecckas 1 0,01
Pecniy6/1Ka
Taoura 2

Kos-Bo IToru6s0
PeiiTunr Cyobekt PO MO0KapoB, 'u?,;:ﬂ’ PeliTuHr Cyonekt PO JIIO/Ie, 'u?,}:ﬂ’
ef. el

1 r. MockBa 1 684 8,99 1 r. MockBa 12 14,12

2 MockoBckas 00/1acTb 896 4,78 2 MockoBckas 00/1aCThb 10 11,76

3 r. CaHkT-ITeTepOypr 728 3,89 3 IMpumopcKuii Kpai 7 8,24

4 KpacHopapckuii kpaii 599 3,20 4 r. Caskr-IletepOypr 5 5,88

5 Pecriybvka Bamkoprocran 561 3,00 5 HWpkyTckas 06s1acTb 5 5,88

6 KpacHosipckuit kpait 545 2,91 6 Owmckast 061acTh 5 5,88




Koa-Bo

IToruos10

PeiiTuar Cyobekt PO N0)KapoB., H(;m’ PeitTunr Cyobekt PO JIofeH, 'u?,}m’
ef. ° yeJl. °
7 WpkyTtckasi 061acTh 545 2,91 7 AcTtpaxaHckas 06/1acTb 4 4,71
8 TIpUMOpCKHIA Kpaii 520 2,78 8 Fmano-HeHeukui asr. 3 3,53
OKpyT
9 YesstorHcKasi 06/1acTh 509 2,72 9 Pecriy6ika ThiBa 3 3,53
10 XabapoBckuii Kpaii 502 2,68 10 KpacHosipckuii kpaii 2 2,35
11 HoBocubupckast 061acThb 442 2,36 11 YensabuHcKas 06/1acThb 2 2,35
12 Camapckast 06/1acTh 399 2,13 12 HoBocubupckast 06/1acTh 2 2,35
13 PocroBckas 00/1acThb 367 1,96 13 PocroBckas 06/1acThb 2 2,35
14 Pecniy6sivka Tatapcran 343 1,83 14 CapaTtoBckast 06/1acTh 2 2,35
15 XauTpl-MancuHcKHi apt. 314 1,68 15 Hivkeropogckast 0671acTb 2 2,35
okpyr - FOrpa
CpejaHee 1o cy0beKkTam
16 CapaToBckast 06/1aCTh 309 1,65 Cubupckoro ®O 1,8
17 OmMckas 00/1acThb 294 1,57 Cpepnee no cy6nexram 1,6
IenTpansHoro @0
18 Hiukeropozckast 06/1acTb 292 1,56 16 Pecry6maxa 1 1,18
Bamkoprocran
19 Kemeposckas obnact, - 291 1,55 17 XabapoBckuii kpait 1 1,18
Kysbacc
20 Bousrorpazickast 061acTh 283 1,51 18 Camapckast 06/1acTh 1 1,18
CpejHee 110 Cy0beKTaM
Cubupckoro ®O 281,7 19 Bosnrorpazickast 061acThb 1 1,18
21 Anratickuii Kpai 270 1,44 20 Anratickuii Kpait 1 1,18
22 IepMckuit Kpait 269 1,44 21 ITepMckuit Kpait 1 1,18
CpepHee 10 Cy0BeKTamMm 263.0 CpepHee 1o cy0beKTam 1.0
Ypanbckoro @O ’ Ypanbckoro @O ’

23 Boponesxckast 06/1acTh 260 1,39 22 Boponesckast 06s1acTh 1 1,18
CpepHee 10 cy0BeKTamMm 254.2 CpepHee 1o cy0beKTam 1.0
IenTpansHoro @O ’ FOxxnoro ®0 ’

24 TromeHcKast 00/1aCTh 242 1,29 Cpepnee HI? qc)yﬁxeKTaM 1,0

25 Pecrniy6vika Kpbim 241 1,29 23 CaepgyioBcKasi 06/1acTh 1 1,18
Cpeanee 1o cy0beKkTam

TpuBo/mKCKoro DO 230,3 24 Awmypckasi 061acThb 1 1,18

26 Pecnybnvka Caxa (SIKyTwst) 228 1,22 25 TBepckast 06/1aCTh 1 1,18
Cpeatee 1o cy0beKkTam

FOxHOro O 222,6 26 Bosnoroackast 06/1acTh 1 1,18

CpepHee 1o cyobekTam PO 218,9 27 Y nbsHOBCKast 06/1aCTh 1 1,18

27 CaepgayioBcKas 06/1aCThb 216 1,15 28 Benropo/ckast 061acts 1 1,18

28 Pecriybsuka [TarectaH 211 1,13 29 TamboBcKast 06/1aCTh 1 1,18

29 CraBponoabCKUi Kpait 210 1,12 30 Psi3aHcKast 06/1acTh 1 1,18

30 Openbyprckast 06/1aCTh 207 1,11 31 Pecriy6simka Komu 1 1,18

31 3abatikanbCckuii Kpai 190 1,01 32 Koctpomckasi 061acThb 1 1,18

CpepHee 110 cy0beKTamMm 186,4 33 r. CeBacTOmnoJsb 1 1,18
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Koa-Bo

IToruos10

PeiiTuar Cyobekt PO N0)KapoB., H?,}m’ PeitTunr Cyobekt PO JIofeH, 'u?,}m’
ef. ’ yeJl. ’
HanbHeBocTouHoro @O
32 ApxaHrenbckasi 061aCTb 185 0,99 34 Pecriybnvka VHTymetus 1 1,18
. CpepHee 110 cy0beKTam
33 Amano-HeHewLkuii aBT. OKpyr 182 0,97 JlabHeBoctoanoro GO 0,8
34 Tomckas 06/1acThb 180 0,96 Cpepnee no cy6nexram 0,6
Cesepo-3anaguoro @0
CpepHee 10 Cy0ObeKTaM
35 JleHUHTpasicKkast 006/1aCTh 177 0,95 TpHBo/mKCKOro PO 0,6
CpepHee 1o cy0beKTam
36 Awmypckasi 061aCTh 171 0,91 CeBepo-KaBka3sckoro 0,1
@0
CpepHee 110 cy0beKTamMm N
CeBepo-3anaguoro ®O 165,0 35 KpacHogapckuii Kpait 0 0
37 AcTtpaxaHckasi 06/1aCThb 159 0,85 36 Pecniybivka TaTtapcTan 0 0
38 TBepckas 06/1aCcTh 154 0,82 37 XauTpl-MaHcuHCKyi apr. 0 0
oKpyT - FOrpa
39 Pecriy6sinka Bypsitust 154 0,82 38 Kemeposckas obnact, - 0 0
Ky3sbacc
40 Kupogckast 061acth 153 0,82 39 TromeHcKas 00/1aCThb 0 0
41 ¥ nmyprckast Pecriybvika 152 0,81 40 Pecniy6ika Kpbim 0 0
42 Bonoroackas 061acTb 147 0,79 41 Pecrrybmaxa Caxa 0 0
(AkyTusi)
43 Bnaaumupckast 061actb 147 0,79 42 Pecniybnvika [larectan 0 0
44 SIpocnaBckasi 061acTb 147 0,79 43 CraBpononbcKuii Kpai 0 0
45 MypmMaHcKasi 06/1aCThb 146 0,78 44 Openbyprckast 06/1aCTh 0 0
46 BpsiHCcKast 06sacThb 139 0,74 45 3abalikanbCKui Kpai 0 0
47 Y nbsiHOBCKast 06/1aCTh 138 0,74 46 ApxaHrenbckasi 0671aCThb 0 0
48 ITensenckas o0b6/1acThb 135 0,72 47 Tomckas 0b6/1acThb 0 0
49 Bbenropo/ckast 061actb 134 0,72 48 JleHuHrpasckasi 06/1acTh 0 0
50 YeueHckast Pecriybsinka 127 0,68 49 Kuposckast 06/1acth 0 0
51 CaxanuHcKasi 06/1acTh 124 0,66 50 Pecniybnvika Bypsitus 0 0
52 TamboBcKasi 06/1aCTh 124 0,66 51 Y amypTtckasi Pecniy6sivika 0 0
53 Psi3aHcKast 06/1acTh 118 0,63 52 Brnagumupckast 06s1actb 0 0
54 Hysauuckas Pecriybmka - 116 0,62 53 MypMaHcKasi 00/1acThb 0 0
Uysammst
55 Ty/bckasi 06/1aCTh 115 0,61 54 SIpocnaBckast 06/1acThb 0 0
56 KypraHckasi 06/1actb 114 0,61 55 BpsiHcKast 06s1actb 0 0
Cpepnee no cybnexram 109,4 56 ITensenckas 006/1acTb 0 0
Cesepo-KaBkasckoro @0
57 Pecrniy6siuka Kapenus 107 0,57 57 YeueHckast Pecriybsinka 0 0
58 Pecriy6simka Xakacust 105 0,56 58 CaxanuHcKasi 06/1acTh 0 0
59 JTumerkas o6macts 103 0,55 59 Uysaruckas Pecriybmika - 0 0

Uysamms
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Koa-Bo

IToruos10

PeiiTuar Cyobekt PO N0)KapoB., H?,zﬂ’ PeitTunr Cyobekt PO JIofeH, /1‘;2’1’
en. YeJL.
60 Pecriy6siika Komu 101 0,54 60 Ty/bckasi 061acTh 0 0
61 OproBckast 006/1aCTh 98 0,52 61 Kypranckast 06/1acth 0 0
62 Pecniy6siika ThiBa 97 0,52 62 Pecny6siika Kapenus 0 0
63 CMmovteHcKas 06/1acThb 96 0,51 63 Pecniy6sinka Xakacust 0 0
64 Kaﬁaplﬁfgfy'g]‘:ﬁgpma" 96 0,51 64 JIumerkas o61acTb 0 0
65 VBaHoBCKas 06/1aCTb 96 0,51 65 OpnoBckast 06/1aCTh 0 0
66 Koctpomckast 061acThb 96 0,51 66 CwmoJteHckas 00/1aCThb 0 0
67 Kypckast obnacts 94 0,50 67 Ka6ap§:§1(;—g;g£:pa<aﬂ 0 0
68 KanunuHrpa/ckast 0671actb 92 0,49 68 VBaHoBCKast 061aCTh 0 0
69 Pecny6mika Ceseprasi 80 0,43 69 Kypckast 0671acTh 0 0
Ocetus - Ananus
70 Pecriy6mika Mapwit 971 76 0,41 70 Ka”“;‘g;;f;m‘a" 0 0
71 Kany>xckast 06mactb 75 0,40 71 Peglcyei];HHK_a :;::E:aﬂ 0 0
72 Pecriy6sinka MopoBus 74 0,40 72 Pecriy6sinka Maputii O 0 0
73 r. CeBacTornosb 66 0,35 73 Kanyskckast 06/1acTh 0 0
74 Hosropo/ckast 06/1acTh 62 0,33 74 Pecnybvika MopoBust 0 0
75 Kamuarckuit kpait 58 0,31 75 Hogsropo/ckast 06s1actb 0 0
76 INckoBckasi 061acThb 54 0,29 76 Kamuarckuii kpait 0 0
77 Pecny6vika Anrait 48 0,26 77 IIckoBcKast 06/1aCThb 0 0
78 Pecniybnvika Afipires 44 0,23 78 Pecny6vika Anrait 0 0
79 MarasiaHcKasi 00/1acThb 44 0,23 79 Pecniybnvka Appirest 0 0
80 EBpetickast aBT. 00/1aCTh 41 0,22 80 MaraziaHcKasi 00/1aCTh 0 0
81 Pecrniy6/vika VIHTyIeTUst 31 0,17 81 EBpetfickas aBT. 06/1aCTh 0 0
82 Pecniybvika Kanmbikus 22 0,12 82 Pecniybmka KanMbikust 0 0
83 UyKOTCKUM aBT. OKPYT 18 0,10 83 UyKOTCKWM aBT. OKPYT 0 0
84 Henenkuii aBT. OKpyT 16 0,09 84 Henenkuii aBT. OKpyr 0 0
85 KapauaeBo-Yepkecckas 11 0.06 85 KapauaeBo-Yepkecckas 0 0

Pecriy6siika

Pecriy6sinka

00I1[eCTBEHHBIX

3/1aHUH,

C yyeTOM WHTEHCHBHOT'O POCTa 3HEPrOBOOPY’KEHHOCTH HaceseHUs], >KUIbIX U

TeHAEHIHWA TII0 KOJ/JIMYECTBY «3JIEKTPOTEXHHUUYECKUX>»

M0’KapOB, OUYEBU/IHO, COXPAHUTCS TPU CYILIEeCTBYIOLIEM I10JI0’KeHUH I10KapHOU
MIPO(PUIAKTUKHN 37IeKTPOYCTaHOBOK.

B HacCTodiee BpeMsa C/I0XKWIAChb CHUTydlUA, KOTrdad 3ﬂ€KTpOO60py,Z[0BaHI/Ie 10

Gosbliieli yacTh HUKeM He 00CTY)KUBAeTCsl U He KOHTPOJIMPYETCSI C TOUKU 3PeHUs ero




12

MO’KapHOW  TPOGUMIAKTUKU. ONEeKTPUKU Ha  00BbeKTaX 3aHUMAlTCA  €ero
00C/Ty>)KUBaHUEM WM PEMOHTOM, KOTjlJa UTO-TO BBIXOJUT W3 CTposi. B 3Tol cBsi3y,
OJHAM U3 OCHOBHBIX BOIPOCOB SIB/SIETCSI OpraHU3alusi CUCTeMaTU4YecKou
NPOU/IaKTUKHY TI0XKApOB OT 37IeKTPO0O0PYA0BaHUS KUJIbIX U 001[eCTBEHHBIX 3[aHUN
C IpYMeHeHUeM TeXHUUYeCKUX CPeICTB.

B cooTBeTcTBUM CO cTaTthel 4 TexHUUeCKOro perjaMeHTa TaMO)KeHHOTO COro3a
«O 6e30macHOCTM HU3KOBOJBTHOrO ob6opyzoBanus» (TP TC  004/2011),
HU3KOBOJIbTHOE 000py/I0BaHMe AO/DKHO OBITh pa3pab0TaHO M M3TOTOB/IEHO TAaKUM
o6pa3om, uToObI MPU MPUMEHEeHUH ero M0 Ha3HaueHUI0 U BBITIOJIHEHUU TPeOOBaHU
K  MOHTaxy, SJKCIUlyaTaluu  (UCIO/b30BaHUIO),  XPaHEHWIO,  TepeBO3Ke
(TPaHCIIOPTUPOBAHUIO) UM TeXHUYECKOMY OOCTy)KMBaHUIO 3TO 000py/oBaHue
obecreurBaso: OTCYTCTBUE HEJOMYyCTUMOIO pHCKAa BO3HUKHOBEHHs TMOBBIILIEHHBIX
TeMIiepaTyp, AYTOBbIX pasps/loB WKW HW3/Iy4eHUM, KOTOpble MOTYT T[IPUBECTH
K TOSIBJIEHHIO OINAaCHOCTeM, OTCYTCTBME HEAOINyCTUMOrO pUCKa MpU Meperpyskax,
aBapUMHBIX pPe)KMMaX U OTKa3aX, BbI3bIBAEMbIX B/USIHHUEM BHEILIHWUX W BHYTPEHHUX
BO3JIeMCTBYIOLIMX  (pakTOpoB. Takke B  [aHHOM CTaTbe  ONpenesieHo,
YTO HMU3KOBOJBTHOE 000pyZO0BaHHWE MAO/DKHO ObITh pa3paboTaHO ¥ H3TOTOBIEHO
TakuM 00pa3oM, 4ToObl OHO He SIB/S/IOCh MCTOUHMKOM BO3HMKHOBEHUS ToKapa
B HOPMaJIbHBIX U aBapUUHBIX YCIOBUSIX pabOTHI.

B  OoJbIIIMHCTBE  C/y4yaeB, TIOC/Ie  MOHTaXKa, 3JIEKTPOOOOpyaoBaHUe
He TofBepraeTcsi MNpPOQUIAaKTAYECKUM OCMOTpaM, TEeXHUUEeCKOMY KOHTPOJIIO,
00CMy)KMBaHWUIO W PEMOHTHO-TIpeAyIpeUuTe/IbHBIM ~ MepornpustusM.  OJfHaKo
CO BpeMeHeM C HHUM TPOMCXOJAT OTpULIATe/IbHble U3MEHeHHs. YXyJlleHue
COCTOSIHUS 3/1eKTPO0OOpYAOBaHMsl TIPUBOJUT K HepalMOHaJbHOMY MCIO/Ib30BaHUIO
3/IEKTPUUECKOM SHEPryuy Y TIOBBILLIEHHI0 YPOBHSI MOKapHOW OMacHOCTH, a, 3HAUWT,
TpeOyeT 3a HUM CHUCTeMaTU3UPOBAHHOTO HAOJIIOIeHUSI.

B cootBetcTBUM ¢ PenepanbHbIM 3aKOHOM OT 21 fekabpst 1994 r. Ne 69-P3
«O mnoxapHo¥ 0e30omacHOCTW», TMpO(UIAKTUKA T[I0)KapOB — COBOKYITHOCTB
TIPEBEHTUMBHBIX MEp, HarpaB/IeHHbIX Ha UCK/IOUEHHEe BO3MOYKHOCTH BO3HUKHOBEHUS
T1I0’KapOB ¥ OrPaHUYeHte UX T0C/Ie[CTBUM.

[Tox cuctemoii MPOGHUIAKTUKU TOKapHOM OIaCHOCTH 3/IeKTPo0O0OpY/j0BaHus
JKUMBIX W O0OIIleCTBeHHBIX 3/laHUM TIOHUMAIOTCS Pery/sipHble, BbITIOHSIEMbIe

1o 3a/JaHHOM riporpamme Hab/Tr0IeHusT 3a 3KCILTyaTUPyEeMbIM
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3/1IEKTPOOOOPY/J0BaHKEM, TI03BOJISIOLME OTpe/ieNiaTh ero (pakThuueckoe COCTOSTHUE,
MPOMCXOJSIMe B HeM TMpOoLiecChl U TNPOTHO3MPOBATh M3MEHEHUe COCTOSIHUS
0/, BJUSIHHAEM pa3/uuHbIX (akTopoB. Takue HabmofeHUs1 HEOOXOUMBI, B TIEPBYIO
ouepe/ib, AJisl 3JIEKTPOOOOPY/J0BaHUSI 0OBEKTOB C MaCCOBBLIM IpebbIBaHeM JIFO/IeH.

[ToxkapHasi 6e30mMacHOCTE 00BEKTOB PA3/IMUHOTO Ha3HaueHUsi B 3HAUUTETbHOU
CTelleHd Oripefle/isieTCsl COCTOSTHUEeM SKCIITyaTUPyeMOro 3/1eKTpoo6opy10BaHUs
1 3J1IeKTPOYCTaHOBOK.

OCHOBHBIM  HarfipaB/ieHWeM B o0ecrieueHHWH TOXKapHOW  6e3oracHoCTH
SKCITyaTUPyeMOro 37eKTpoobopyoBaHUs  SIB/SIeTCSI MaKCHMalbHO BO3MOKHOE
CHWKEHVe BepOSATHOCTU BO3HMKHOBEHMS T0Kapa OT 3JIeKTPOYCTaHOBOK B L€JIOM
Y OT OTJe/IbHBIX 3/IeKTPUYECKUX U3Je/TUN.

Tam, re ecTb KOHTakTHble COeJUHEHUs B 3JIEKTPOCETSIX, MPOLEeCC OKWCIEeHUS
MeTa/J/IMYeCKUX TIOBEPXHOCTEM 37eKTPOKOHTAKTOB U MOsIBJeHUs  [1e()eKTOB
HerpepbiBeH. be3 [0CTaTOUHOW TeXHWYeCKOW OCHALLeHHOCTH W TOJArOTOBJIEHHOIO
repcoHasna B OOJIBIIMHCTBE C/yuyaeB HEMCIIPABHOCTU 371eKTPOOOOPYZOBaHUS MOXHO
00HApYKUTh TOJLKO TI0 XapaKTePHOMY 3araxy Wid 00yTJIeHHOW 371eKTPOU30JISILINY,
YTO XapaKTepHO /1Jisl aBapUMHBIX J1e)eKTOB yrKe Ha M0XKapooIacHOW CTaUu.

BosHuKHOBeHUe JedeKTOB 3/71eKTpUUYecKuX Liereid U 3/1eKTpoobopyZoBaHUs —
3TO eCTeCTBEHHbBI TpoLecc, K KOTOPOMY HeoOX0AUMO ObIThb FOTOBBIMU M KOTOpOE
Heo0X0AUMO TIpeyTpeXxAaTh 3a0/1aroBpeMeHHO.

B HacToslllee BpeMs TMOSIBUIMCH HOBble TeXHUUYECKHe CpeJCTBa,
MO3BOJISIIONIMEe BbIBECTU TMPO(MUIAKTUKY T0XKApOB OT 37eKTpoobopyA0oBaHUS B
YKUJIBIX
1 0011[eCTBEHHBIX 3/IaHUSIX HA HOBBIM yPOBEHb.

K ob6cnykuBaHHIO 3JIEKTPOYCTAaHOBOK [IOTMYCKAlOTCS  KBanu(UIpOBaHHbIE
CTIelMa/TUCThI, HMeIol[ie TPyMIy T0 JyeKTpobe3omacHoctd He Hmke I,
MO/ TBEP>K/I€EHHYH0 COOTBETCTBYIOLUM Y[ OCTOBEDEHUEM.

OO6cneoBaHre — 3/IEKTPOYCTAHOBOK  [IOJDKHO — TIPOU3BOJUTBHCS ~ COBMECTHO
C  KBa/M(PULMPOBAaHHbIM  [E€PCOHA/IOM  37eKTPOTEXHUYECKOTO0  XO3SIHCTBa,

OTBETCTBEHHBIM 3a 00C/Ty>KMBaHKe 3/1eKTPO00OOPYOBaHUSs 3[aHuSI.
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1. ObnacTp NnpUuMeHeHHs

Hacrosijue MeTtoanueckrie peKOMeHJALIMK OMpeZesisitoT OOII1e T0/I0KeHUst
10 OpraHM3ali TPOGUIAKTHKH TI0>KApOB OT 3/IEKTPOOOOPY/OBAaHUS B SKUJIBIX
1 00IIIeCTBEHHBIX 3/]JaHUSX C TIPUMEHeHeM TeXHUUEeCKUX CPe/ICTB.

Hacrosiue MeTO/InuecKue peKoMeH/Ial i1 ripeiHa3HaueHbl
[T MCTIOJIHATeTbHBIX OpraHoB CcyObekTOB Poccutickoii ®egepaijuy, OpraHoB
MEeCTHOT'O CaMOYIIpaBJ/ieHusl, OpraHu3alyii Mo peaau3al[iy MOJTHOMOUMK B 06Js1acTh
ro>kapHoi 6e30macHOCTH, a Takke COOCTBEHHHKOB (apeHZATOPOB) KUJBIX JOMOB
(xBapTHP).

OCHOBHBIMM 3ajlauaM{ HCIIOJIHUTEbHBIX OpraHoB CyOBeKToB Poccuiickoi
denepanyy, OpraHoB MEeCTHOT'O camoyTIpaBJieHus, OpraHu3alv,
1mo TIpodrIaKTHKe TI0XKapOB B JKU/Ibe, SBSIOTCS OOyuyeHWe Hace/leHHSI Mepam
no)kapHoi 0e30macHOCTH, OCHOBaM T0)Kapo0e30racHOrO TIOBeZleHHsl, a TakKKe
MHGOPMHPOBaHUEe HaceIeHHsI O Mepax Mo)KapHoU 0e30MacHOCTH.

Hactosiie  MeToAnuecKde  PeKOMEHJAI[MM MOTYT  ObITb  TIPUMEHEHBI
CcOOCTBEHHMKaMH JIOMOB (KBapTHpP) W apeHJaTopamMH MOMeIeHU i TTPOBeeHUs
CaMOCTOSITEJTbHOM  TIeEPBHYHON OL[EHKW COCTOSTHHSI —TIOKapHOM  6e301acHOCTH
9KCIUTyaTUPyeMOoro 371eKTpoo00py10BaHusl.

B Hacrosux MeToguuecKux peKOMeHAaLUsaxX 10/ TeXHUUeCKUMU CpelCTBaMU
NMpo(UIaKTUKK TI0’KapoB TOHUMAKOTCS arraparthbl 3allUThl 3/eKTPUUeCKUX Lierek,
TeTIOBU3WOHHAs TUAarHOCTHKA, TEPMOUH/IUKATOPLI U TEPMOCHCTEMBI.

HacTosiiue MeTofuyeckue peKOMeHJalid He SB/SIOTCS PYKOBO/CTBOM
10 TMPOEKTHUPOBAHUIO  3MEKTPOYCTAHOBOK 3[@HMM UM  MOHTaXy armaparoB
3JIeKTPUUECKOM 3all[UThI U IPYTUX TEXHUUECKUX CPeJICTB.

[TpoekTUpOBaHWe ¥ MOHTa)XX 3JIEKTPOYCTAaHOBOK 37aHUWM [TO/DKEeH TMPOBOJUTHCS
B COOTBETCTBUM C /IeUCTBYIOIIIMMU HOPMaTUBHBIMU JOKYMEHTaMU.

Hacrosiiiiie MeToZiMueckue peKOMeHJAllMd He SIBJSIOTCS HOPMAaTHBHBIM

AJOKYMEHTOM.
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2. OCHOBHBIE /IEKTPOTeXHUYeCKHe [IPUYUHBI [10)Kap0B
OT 3/IeKTP000OPY/A0BaHUS

[ToxxapHasi 6e30macHOCTb OOBEKTOB pasnWYHOrO Ha3HAaueHWs, B TOM UHCIIe
XU/IBIX W OOILeCTBeHHbIX 3[@aHUM B 3HAUWTE/NLHOW CTerleHd Orpe/iensieTcs
COCTOSIHUEM 3KCILTyaTUPyeMOro 3/1eKTpo000pyZ0BaHUs U 3/1eKTPOYCTaHOBOK.

3HaHWe TEeXHUUYeCKUX MPUUMH [0KapoB OT 3JIeKTPOYCTAaHOBOK I103BOJISIET
opraHu3oBath 3()(PEeKTUBHYIO CUCTEMY TT0>KapHO-MPOMUIAKTUUECKUX MEPOTIPUSATHH.

K npuurHam noykapoB 3/1eKTPOTEXHUYECKOI0 XapakTepa OTHOCSATCS:

- KODOTKOE 3aMbIKaHUE;

- Tleperpy3kKa 3/1eKTPUUeCKUX Lierei;

- 6ob1LI0E TIepeX0iHOe COMPOTHB/IEHNUE;

- ICKpEHMUE;

- 3/IeKTpUYecKas Jyra;

- TIepeHarpsykeHue 3/1IeKTPUYeCKON CeTH.

Kpome Toro, Heo6X0[JUMO YUMTBLIBaTh, UTO TlepeHarpsbKeHre 37eKTPHUUeCcKOo
cetd, OOJIbIIOE TIEpeXO/[HOe COTIPOTHB/IEHWE U Tieperpy3Ka Lierd MOJKeT TPUBEeCTH
K KODOTKOMY 3aMbIKaHHIO, BO3HUKHOBEHWIO 3JIEKTPUUYECKOW MAyrd, u Haobopor,
KODOTKOe 3aMblKaHHWE MOXXET TIPUBECTH K TMeperpy3ke 3/IeKTPUUECKOW CeTH,
K UCKpeHHI0, 00pa30BaHUI0 3/1eKTPUUECKOM AYTH, K Mepexoy 3/1eKTPUYecKoro ToKa
Ha MeTa/UTMuecKre 3a3eM/IeHHble KOHCTPYKLMU U T.4. [3].

To ecTb, ofHM aBapuiiHble PEXWMbI, MOTYT TepeXoJuUTb B Jpyrue Oosee

OINaCHbI€ OTHOCHUTE/IbHO BO3MO>XHOCTHW BO3HHMKHOBEHHS I10>KdPOB.

Kopomkoe 3ambikaHue

Cpeq TIpUUMH  T10XKApOB  3/IEKTPOTEXHWYECKOIO  XapakTepa KOPOTKOe
3aMbIKaHUe SIBJISIETCSI CaMbIM PaClpPOCTPAaHEeHHBIM, XOTsSI HEpeaKOo OHO MOXKeT OBbITh
U CJIe/ICTBHEM KaKOW-100 Apyroi aBapuiHON CUTYalUU B 3/IEKTPUUECKOM IIeTTH.

KopoTkoe 3amMblkaHWe B 3/€KTPUYECKUMX LeMsAX MOXET BO3HUKHYTh
B pe3y/ibTaTe 3aMbIKaHUsI MeXAy (a30BbIM M HyJIeBbIM MPOBOJHUKaMH, 3aMbIKaHUS
(a30BOro NMpPOBOAHUKA Ha «3eM/ito» [3].

WHbIMM  C/I0BaMM, KODOTKOe 3aMblKaHWe BO3HUKAeT TMpUA COeJIUHEHUU
5/IeKTPUYECKUX [MPOBOJOB C HApYyLIeHHOM U30JsLeld, CONPUKOCHOBEHUU MPOBOJIOB

C MeTa/UVIMYeCKMMH 3d3€eMJ/IEHHBIMHW KOHCTPYKLHWSAMUA 3,an1/1171 N COOPY’>K€HHHU,
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MoMNaZlaHU Ha OroJieHHble TMPOBOZA TMOCTOPOHHUX MeTa/yIMuecKUX IIpeJiIMeTOB,
npoboe o0yryieHHOW WM HapylleHHOW HW30/SIUM  TPOBOJOB W JIPYTHX
3J1eKTPOYCTaHOBOUHBIX U3[Ie/IUN.

[Ipy KOpOTKOM 3aMbIKaHWM MIHOBEHHO MHOTOKDAaTHO YBEJIUUMBAETCS CHUa
TOKA B 1[eTH, POUCXO/IUT 3HAaUMTe/TbHOE BblJje/IeHre Tellia, 3HaUMTeIbHO BO3pacTaeT
TeMIiepatypa TOKOMPOBOJSIMUX >KWI, UTO TPUBOJUT K PaCIIaBJeHUIO HW30JISLUU
9/IEKTPUUECKUX TIPOBOJIOB U Kabeseli M eé moceAyroIleMy BOCIJIaMeHeHUIO.
KopoTkoe 3aMbikaHWe, KaK TpPaBWIO, COIMPOBOX/AAETCsl XJIOMKOM, pacrijiaB/leHueM
MeTasijla TIPOBOJJHUKOB W BBIOPOCOM pacKajieHHbIX YaCTHI] W3 30HbI KOPOTKOTO
3aMbIKaHUS C MOCAeAYOIIUM BOCIJIaMeHEeHWEeM OKPY>KaloIUX MpeJMeTOB.

Haubonee pacrnpocTpaHeHHble MPUYMHBI, TI0 KOTOPBIM MOXKET TIPOU30MTH
KODOTKOe 3aMblKaHWe B KBapThpe, [JoMe, OOIIEeCTBeHHBIX 3[aHUSIX — 3TO
MOBpeXXJeHue u3o/sauud. [loBpeXxaeHWe WU30/SLUMM  Yallle BCero MpOUCXOUT
B MeCTaX, T/le TIpoBofia meperubarorcs. Takke K TIOBPeXAEHUIO W30JISI[UHA MOKET
TIPUBECTU TIepeKpyurBaHHe TIPOBOJIOB, CTHOaHWe TIPOBOZOB TIOJ, OCTPLIM YTJIOM,
TOBpeXKeHWe W30/SAIUM  TIPOBOJIOB TIPU TIPOBE/IEHWH DPEMOHTHBIX pabor [4].
M3ondumi0 MOTyT MNOBPEAUTH TPbI3yHBI WM [OMalllHWe >XUBOTHbIe. Ellje ofHa
MpUUYMHA KOPOTKUX 3aMblKaHUM — TieperpeB M, KakK C/eJiCTBUe, pa3pylleHue
W30JISLUH.

VcTouHvKaMy 3a)KMraHds TPU  KOPOTKUX 3aMbIKaHUSIX MOTYT  SIBJIATHCS
packaneHHble (TOpsilMe) 4YacTWLbl M Kalyli MeTaljla TMpd pacaB/ieHur
B aBapUUHBIX PpEXWMaxX >KWI TIPOBOAOB (Kabesell) wWid TIpU pa3pyllieHdd

3/1IeKTPOTIPUOOPOB.

ITepezpy3ka 31ekmpuueckux cemeti

CoBpeMeHHble KBapTUpPbl M JO0Ma HacChlllleHbl MHOXXECTBOM 3JIeKTPUUeCKUX
npubopoB. YacTol TIPUUMHOW BO3HUKHOBEHHS II0>KAPOB SIBJISIETCSI TIeperpy3Ka
3JIeKTPOCeTeM.

[Teperpy3koii Ha3bIBaeTCs TakKoe siBJieHUe, IPYU KOTOPOM B 3/IeKTPUUECKOM CeTH
BO3HUKAIOT TOKOBbIE HAarpy3KH, MpeBLIIIaloIIHe ITUTebHO JOMyCTUMBbIE.

Haunbosiee uyacToli TIpUUMHOM, BbI3bIBalOIllell TepPerpys3Ky 371eKTpUUecKuX
1jeTieli B KUIbIX U OOIIeCTBEHHBIX 3[jaHUSIX, SB/ISIETCS BKIIOUEHHE B 3/IEKTPUUECKYHO

CeTb He TIPe/[yCMOTPEeHHBbIX PacueTOM MOIIHBLIX TOTpebuTesieil 3/1eKTPOIHePTur UTn
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BK/IIOUEHHE B OZIHY PO3eTKY HECKO/IbKO OBITOBBIX MPHUOOPOB OOJBINON MOIITHOCTH
OJJHOBPEMEHHO.

B pe3synbTare Tmeperpy3kud TpPOBOJA HAarpeBaloOTCs, BbifesisieTcss 0oJibIoe
KOJINYECTBO TeIlla, MOTYT IJIaBUThCSI >KU/bI TIPOBOJJOB — 3TO MOXKET CTaTh MPUUHUHOMN

KOPOTKOT'O 3aMbIKaHHsl, BO3HUKAIOT UCKPbI Y KaK CJie[CTBUeE Toxap [5].

Boabwoe nepexodHoe conpomuesieHue (N/10Xoli KOHMAKm)

Bosbllloe TmepexoJHOe COIPOTHBJEHHE — 95TO COINPOTUBEHHE YYacTKa
9JIEKTPUUECKOH I B MeCTe COeJUHEHHMs] OT[eNbHBIX 37eMeHTOB (MecTa
COeJUHEeHHs] TIPOBOJIOB, TIOJCOeJUHEHHUS] WX K 3JIEKTPOIPHEMHHMKAM, KOHTAKTHBIM
3JIeMeHTaM U T.I1.) B KOTOPBIX, IMPX HETIPABU/IBHOM HX HCIIOTHEHHH, COTIPOTHB/IEHHE
BBIIIIE TI0 CPABHEHHMIO C COMPOTHB/IEHUEM 3JIEKTPUUECKOM I[eITH /10 3TUX YUYaCTKOB U
riocsie Hux [3].

Haunbonee yacto Gosbliive repexo/iHble COMPOTHB/IEHUS BO3HUKAIOT B MeCTax
coeJMHEHMs TIPOBOZIOB MeXAy C000#, KOrja BMeCTO IMaliK, CBapKH, OMPEeCCOBKH
WIA 3@KUMOB I10J OONTHI MPUMEHSIIOTCS CKPYTKHA IIPOBOOB (0COOEHHO oOracHa
CKPYTKa IMPOBO/IOB C a/TFOMUHUEBLIMH M MEIHBIMH >KU/JIAMH), B MECTaX TOK/TFOUeHHSI
MPOBOZIOB K armapaTaM 0Oe3  cIieldaZbHBIX 3aKMMOB W HAaKOHEUHHKOB,
B BBIK/IIOUATE/ISIX, INTEICEJbHBIX pa3beMax (pO3eTKaxX, BH/IKAaX) Ha KOHTAKTHBIX
3/IeMEHTaX TMPU CHW)KEHUH MPUIaraeMbIX [JIsl BKIIOUEHHUsT YCUIUH, He0OBK/IIOUeHHS,
MOJTOPaHUsS U T.II., B MeCTax KOHTAKTOB, BBLIMOJIHEHHBIX C TTOMOIIbIO pe3b0OBBIX
COeJUHEHWH B 3/IEKTPOOOOPYZOBAaHUU, B KOTOPOM B TIporjecce pabOThI MPOU3OIILI0
ocab/ieHre KOHTAaKTa.

HemnocpeacTBEeHHBIM HCTOYHWKOM 3a@KHUTAaHUS B 3TOM C/ydyae MOTYT ObITh:
3JIEMEHTBI 3JIEKTPOYCTAHOBOK, HAarpeTble [0 BBICOKOM TEeMIIepaTyphbl TEIUIOM,
BbIIeJIEHHBIM ~ 37IEKTPUUECKMM TOKOM B MecTe  OOJIBIIIOr0  IepexoHOro
COMIPOTUB/IEHUS;  J/IEKTPUUECKHEe  MCKPhl WM  YaCTUIBI  PACIIaB/IEHHOTO
M HaKaJIeHHOTO MeTa/l/la, BO3HMKAIOI[e B MeCTe «IIJIOXOr0» 3JIEKTPUUYECKOTO
KOHTAKTa.

Kpome Toro, Gosbliioe repexofHOe COTMPOTHB/IEHHE MOKET ObITh MPUUMHOMN

BO3HHMKHOBEHHSA KOPDOTKOI'O 3dMBbIKdHHA.

HckpeHue (dyzoeoti npoboti)
Nckpenve (myroBoii 1poboi) B 3/IeKTPOYyCTaHOBKaX — 93TO BecCcbMa

PacpoCTpaHeHHOe SIBJIEHHE W ITPOMCXONUT KaK IMPY HOPMaAbHOM paboTe OTelbHbIX
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NoTpeOuTeNIe  3MeKTPUUeCKOM JSHEpryuy, uYallle BCero IPUOOPOB HMMEOIIHNX
KOJUTEKTOPHBIN 371eKTPO/IBUraTe/ b IMPH HETUIOTHOM TIpU/IeraHuyd K HUM IIeTOK, TaK
M B aBapUMHOM peXuMe pabOThl 3/eKTPONpHOOpPOB, B MeCTaX HeKaueCTBEHHOTO
NPUCOeINHEHNsI  TIPOBOZIOB K TIOTpPeOUTeNssM ~ 37IeKTPUUECKOM  SHEpTuw,
IIPM  COTPUKOCHOBEHUU OTMAE/NbHBIX YYaCTKOB IIPOBOJIOB MEXKIy COOOM WU
C 3a3eMJ/IeHHbIMU KOHCTPYKIUSAMU U T.J. [3].

[Ipy UCKpeHWH TIPOUCXOAUT oOpa3oBaHWe HWCTOUHUKOB  3a)KWUTaHUS,
o0/ajaroluX SHeprueid U TeMIepaTypou A0CTaTOUHBIX [7Isi BOCTUIAMEHEHHSI MHOTUX
rOpIOYMX BeIlleCcTB ¥ MaTepHasioB.

VickpoBoii pa3psii MOXKeT 00pa30BBIBATHCS TIPU M3/IOME >KUJIbI Kabesss u3-3a
yCTa/IOCT MeTajlfla, pa3pbiBa MPOBOJHMKA MPU Upe3MEepHOM pacTshKeHUH Kabeiis,
6o TIpY TIOBPEXKAEHUHN >KUTbI TIOCTOPOHHMM TpeAMeTOM. B TOBpeXAEHHOM XKiie
BO3HMKAeT MaJIbli 3a30p, IMpoOuBaemMblii pabOUMM HaIpPsDKEHHEM, IT03TOMY TOK
10 TakoMmy Kabesto Tpo/io/pKaeT IMPOTeKaTh, U OCTAéTCs O/IM30K K HOMHHA/ILHOMY
3HaueHHWI0. B 3a3ope BO3HUMKaeT [JyroBOd pa3psifi, COIPOBOKJAIOIUNCS
VHTEHCHUBHbIM BblJle/IleHUeM Tella, UTO MPUBOJUT K JanbHelIemMy pa3pylleHUr0

N30/I101N Kabess 1 ero BO3ropdHHIO.

Anekmpuueckas oyaa

OrnekTpuueckasi fyra obpasyercs B pe3y/bTaTe YCTOWUMBOTO 3/1eKTPUUYECKOTO
paspsza MeXAy [ABYMS MeTa/UIMYeCKUMU 37ieMeHTaMU 3/1eKTPUUeCKOM yCTaHOBKH,
VMEIOLMMU pa3Hble MoTeHLMasbl. B 3/1eKTpruyeckol fyre NpOUCXOLUT UHTEHCUBHAS
VMOHM3ALUS Ta30BOr0 TPOMEXKYTKa, T/aBjleHrWe W ropeHue MeTta/uia. Kpome Toro,
MIPOMCXOUT WHTEeHCUBHOEe Ppa30pbI3rvBaHUe pacIllaB/ieHHbIX UacTUL] MeTaslfa,
MMeroIIX OOJIbIION 3arac TeryioBOW 3Hepryid, KOTOpble Tofajasi Ha roproure
MaTepuanbl, MOTYT 3aXeub MX. OJIeKTpUUecKas Jyra HMeeT OYeHb BBICOKYHO
temnepatypy (1500-4000 °C) u MoKeT BOCIUIaMeHUTh TpPaKTUYeCKu 060
rOpHOYMiA MaTepuas, COMpUKacasiCh C HUIM HeIoCpeICTBEHHO, a TakKe MOCPeJICTBOM
JTIyYUCTOU TErJIOTHI.

YcronuvBass ~ s/eKTpUueckass — Ayra HMHOIJa  MOXKeT  BO3HMKaTb B
3/1eKTporipoBojax. [1pu 3/ieKTpruyeckoi Ayre Mo LiernsM MpOoTeKaroT TOKU KOPOTKOTO
3amMbIkaHust. [1o3TOMy 1ipy 0Opa3oBaHUU 37IEKTPUUECKOM AYTU B aBapUMHOM peXUMe
B 3/IEKTPUUECKON LIeMM BO3HUKAIOT BTOPUYHbIE (MTOOOUHBIE) sIB/IeHUs], XapaKTepHbie

[/ KOPOTKOTO 3aMblKaHWsi. B c/lyyasix, He mMpeJyCMOTPEHHbIX HOPMaJbHbIM



19

PEXKUMOM 3KCIUlyaTal[iy 371eKTPOYyCTaHOBOK, BO3HWKHOBEHUE 3JIEKTPUUECKOW JyTy

yailie BCero NporCXOAUT MTPU KOPOTKOM 3aMbIKaHUU [3].

ITepenanpsidiceHue 8 31eKmpuyeckoll yenu

[lepeHanpsbkeHe MOKeT BO3HMKATb: TPU KOPOTKUX 3aMbIKaHUSIX; [pU
MOMNaZldAHUA  «BBICOKOTO» HAMpsPKeHWs] Ha HU3KOBOJIbTHbIE CETH; IPU TPO30BBIX
pa3psijiax; 371eKTPOMarHuTHOM UHYKIIUM U JIP.

[ToxkapHasi OMacHOCTb TepeHanpsbKeHus, B 3aBUCHMOCTH OT KOHKDETHBIX
YCJIOBUM, MOXET TpOSBISATECA B CJEAYIOIIEM: TIOBBIIIEHUA BEPOSATHOCTH
BO3HUKHOBEHUSI KODOTKOTO 3aMbIKaHWS; YBe/JWYEHWM TOKOBOM Harpy3ku Ha
OT/leJIbHBIX y4YacTKaX 37€KTPUUYeCKOW 1eMd W BO3MOXXHOCTHM BO3HUKHOBEHUSI
rieperpy3Kuy; MOBBIIIEHUH TeIJIOBbIZIe/IeHUsI B 3JIeKTPOHArpeBaTe/IbHbIX YCTPOMCTBAX;
TIOBBIIIIEHVH BePOSITHOCTH BO3HUKHOBEHUS aBapUMHBIX PE’KMMOB B 3JIEKTPONPHOOpax
[3].

HenpasuabHasa 3Kkcniayamayusi, KOHCMpPYKMueHble HedoCmamku U
HeucnpasHocmu 3/1eKmpou3denuti

[To>kapHasi 6e30macHOCTb  3MEKTpPUYECKHWX TPHUOOPOB  HarpaBleHa Ha
obecrieueHre TPaKTUUYeCKOM HEBO3MOXXHOCTH 3aropaHusi, Kak CaMoro u3jenus, Tak 1
OKpyXKarollled ero cpeiibl, UTO [JO/DKHO o0O0ecreurBaTbCs  KOHCTPYKLMeH
3/IEKTPOTIPHOOpa, BBIOOPOM  KOMIUIEKTYIOI[UX M3[e/NUd W MaTepuajioB C
TeMIlepaTyPHbIMU XapaKTePUCTUKaMH, COOTBETCTBYIOLMMU TEIJIOBOMY DPEXUMY
pabotbl. [Ipy 3TOM  XapaKTepUCTUKAaMM  I10’Kapo0e30MacHOCTH  SIBJIIETCS
COOTBETCTBUE TeMmrlepaTypbl Ha OCHOBHBIX 3/IeMEHTax 3JIeKTpUUeCKOro rpubopa
JOITyCTUMBIM 3HaUeHUsIM, KaK B paboueM, Tak U B aBapUHHOM Pe>KMe ero padoThI.

Bo3HUKHOBeHHE TI0XKapOB OT 3/7eKTPUYeCKHX TIpUOOPOB MOXKeT ObITh
00yC/IOB/IeHO: ~ KOHCTPYKTHMBHBIMM  He[OCTaTKaMH,  HapylleHWeM  TpaBUJI
9KCITyaTalluk; HeKaueCTBEeHHBIM 3HeprocHaOkeHueM (pe3KUMU KoJjieOaHUsIMU
HarpspKeHUs1 B 3JIEKTPUUECKOM CeTH, YTO MOXKeT MNPUBECTA K BO3HUKHOBEHUIO
aBapUMHBIX PEXXUMOB).

OCHOBHBIMM TPUUMHAMW BO3HUKHOBEHHUS T0XKapoB OT 3J€KTPUUeCKUX
W3/le/Tuii SABJ/ISIIOTCS: KOPOTKOE 3aMblKaHHe B MpUOOpax U IIHypax MuTaHus, 60/biioe
repexo/iHOe COINPOTHBIIEHUE, TTeperpy3Ka, UCKpeHe, HapyllleHre TeIJIOBOTO peyKrMa
paboTel  3nekTporprbopa  (YXY/AILIEeHHBIM  TEIUVIOOTBOJ]),  HEIOCPeACTBEHHOE
COTIDUKOCHOBEHHEe HarpeThIX IIOBEPXHOCTeN 3/IeKTPOrpubopoB C TOpHOUKMMU
MarepuasaMH; BO3/eMCTBHME  TeIUIOBOTO  M3ayueHuss Tipubopa  (Harpumep,
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y/ieKTpooborpeBaresisi) Ha TOPIOUME MaTepHasbl; BbUIET pacKaleHHbIX YaCTHI],

00pa30BaBIIMXCS B pe3y/bTaTe aBapUMHOTO pexkuma [3].

3. Opranuszanys NpoQuIaKTHKH N0XKapOB

3.1. O0Me mo/I0)KeHus!

C 1 wmapra 2023 r. BCTynWwIO B  CWIy  IIOCTaHOBJIEHHE
[MpaButenbctBa Poccuiickoit ®epeparu oT 24 okrabps 2022 r. Ne 1885
«O  BHeceHMH uU3MeHeHMM B  [lpaBWsa  TIPOTUBOMOXKAPHOTO  peXXUMa
B Poccurickor denepanm».

[IyHKT 2 yKa3aHHbIX W3MeHeHWM BBOAUT B [IpaBW/iia MPOTUBOMNOKAPHOTO
pexxuma B Poccuiickor @epneparyu (ganee — [1T1P) HOBbIM DyHKT 2.1 ciaefyroiiero
cofepkanusi «PykoBoauTenb opraHv3alyd obecrieurBaeT 3KCIUTyaTal[di0 3/aHUMH,
COOpY>KeHU B COOTBETCTBUU C TpeboBaHusIMU PefiepasibHOTO 3aKOHa « TexXHUuecKui
perjaMeHT O TpeOOBaHUsAX TMOXKapHOW Oe3omacHoCcTW» U (WIM) TIPOEKTHOU
NOKYMeHTaLum».

C 7 sanuBapst 2023 r. Bctynwi B cuiy [lpaBuna TeXHAUeCKOM SKCILTyaTalyuu
9JIEKTPOYCTAaHOBOK TIOTpebuTeelt 3/eKTpuueckoir sHeprum (mamee — IITD),
yTBepXKJeHHble TipukasoM MunsHepro Poccun Ne 811 or 12.08.2022
«O6 yrBepzaeHuu I[IpaBUM TeXHUUECKOW SKCIUTyaTallMd 37eKTPOYCTaHOBOK
TOTpeOuTeIeN 3/IeKTPUUECKON SHEPTHI».

B coorBerctBUM ¢ T1niyHKTOM 3 IITO TexHuueckas SKCIUTyaTalys
3JIeKTPOYCTaHOBOK ~ BKJIFOYaeT, B TOM YMC/Ie, HX PEeMOHT U TexXHUYecKoe
o0cmy>XKMBaHHe.

B cootBercTBMU € miyHKTOM 7 IITO, 1pu 3KCIUlyaTauuu 371€KTPOYCTaHOBOK
notpebuTenh Tak)Ke [JO/DKeH 0O0eCreunThb: Cojlep)KaHre 3/IeKTPOYCTaHOBOK B
WCTIPAaBHOM COCTOSTHMM U UX 0e30MacHy0 3KCIUTyaTaluio; TpoBeJieHre TeXHUUeCKOTro
00C/Ty>KUBaHUST U PEMOHTA 3JIEKTPOYCTAaHOBOK B 1[eJIIX TIOZIePyKaHUsI UCIIPABHOTO
cocTosHMST W 0e30MMacHOM  JKCIUTyaTalliM  3/IeKTPOYCTAaHOBOK;  HaJMuue,
WCIIO/Ib30BaHMe U TOJJep)KaHWe B  aKTyaJbHOM COCTOSSHUM TeXHUYeCKOU

JOKYMEeHTaI[{H, He0OXOAUMOM /IS SKCTUTyaTalluy 3JIEKTPOYCTaHOBOK.
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B cootBerctBUM ¢ myHkTOM 8 IITO a1 HemocCpeACTBEHHOrO BBITIOJTHEHUS
00s13aHHOCTe 110 OpraHu3aliy SKCIUlyaTallid 3JIeKTPOYCTAaHOBOK DPYKOBOJUTE/Tb
notpebutenss  (3a  UCKIIOYEHWEM  WHAUBUAYalbHbIX  MpeArpUHHAMAaTesei
Y (DU3UYEeCKUX JIUL]) OpPraHu3aljMOHHO-PaclopsAUTeIbHBIM JOKYMEHTOM Ha3HauvaeT
W3 UWCAa aJAMUHUCTPAaTUBHO-TEXHWUECKOTO TIepCOHa/sa IOTpeOuTeNs  JUIo,
Ha KOTOpOe BO3J/IO)KeHbl 00S3aHHOCTU TI0 OpraHW3al[Mu TIPOBeJieHUs] BCeX BH/IOB
paboT B 9/EKTPOYyCTAaHOBKAX IMOTpeOuTenss (Jaree — OTBETCTBEHHBIMA 3a
9/IEKTPOXO35CTBO), W €ro 3aMecTuTesis. B ciaydae eciu  1nioTpebuTess,
OCYLLIeCTBJ/ISIFOLLMNA SKCIUTyaTalUi0 3JIeKTPOYCTaHOBKY, SIB/ISIETCS WHIWBUAYA/IbHBIM
TpeJIIpyuHUMAaTesIeM,
00513aHHOCTb TI0 OpraHM3aliyd 3SKCIUTyaTallUd 3/IeKTPOYCTAaHOBOK, OpraHu3alyu
TIPOBe/IeHUsT BCeX BU/IOB pabOT B 3/IeKTPOYCTaHOBKAaX BO3/IaraeTcsi HerocCpeiCTBeHHO
Ha TaKOro UHJWBU/YaIbHOIO TIpeATIpUHUMAaTe/Is.

YuutbiBasg TpeOoBaHus myHKTa 8 [1TD, opraHu3aifyio MpoGUIaKTHKY IT0XKapOB
OT 9KCIUTyaTUPYeMOIo 3/7eKTpooOOpyAOBaHUS peKOMEeHAYeTCsl BO3/IOKUTh Ha
OTBETCTBEHHOTO 3a 3JIEKTPOX03IUCTBO WIA Ha UHAWBUAYAIbHOTO TIpeANpYHAMATe/I,
HeToCpe/ICTBEHHO KCIUTyaTHUPYIOILero 371eKTPOyCTaHOBKH, a /it (PM3UUeCKUX JIUL] —
HeIoCpe/ICTBEHHO Ha (r3UUecKoe JIUL0, SKCIUTyaTUPYHOLLiee 371eKTPOYCTaHOBKH.

B cootBetcTBUM ¢ myHKTOM 9 [1TD Ha OTBETCTBEHHOIO 3a 3/1€KTPOX03SIUCTBO
JIO/DKHBI OBITH BO3/I0XKEHBI TMOJIHOMOYMSI 110 OpraHu3aliui pa3paboTKd U BeJleHUIO
JOKyMeHTallud [0 BOIpPOCAM OpraHM3alUuM SKCIUlyaTaljuyd 3JIeKTPOyCTaHOBOK
U ee TiepecMOTpPy (akTya/iu3alyu); o0OecrieueHUIO BBLITIOJHEHUSI DPeMOHTa U
TeXHUYEeCKOT0 00C/Ty>KUBaHUS 37IeKTPOYCTaHOBOK.

B cootBetcTBuM c miyHKTOM 14 T1T3, morpebuTens [o/DKeH OpraHU30BaTh U
OCYLLeCTB/ISITb KOHTPOJIb COCTOSIHUSI €r0 3JeKTPOYCTAaHOBOK, OCHOBaHHBIA, B TOM
yKCJie, Ha pe3yJibTaTax OCMOTPOB. BbIsiB/ieHHbIe T10 pe3y/ibTaTaM KOHTPOJIS eheKThbl
000opy/10BaHUsl, YCTPOMCTB 3/1€KTPOYCTAaHOBOK [IOJDKHBI (DMKCUPOBAThCS B >KypHasie
fe(eKToB C oOrpefieJieHMeM OTBeTCTBEHHBIX 3a YCTpaHeHHWe JIML, U CPOKOB
yCTpaHeHUs /le()eKTOB.

B cootBerctBuM ¢ myHKToM 23 [ITD motpebuTent Ao/bkeH 00ecreurThb

IMMpoBejeHrE TEXHUYECKOI'O 06C]'IY)KI/IB8HI/IH U PEeMOHTOB O60py'EI;OBaHI/IH 141 YCTpOﬁCTB
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3/IEKTPOYCTAaHOBOK.  OO0beM  TeXHWYeCKOro  OOC/Iy)KWBaHUS W TUIAHOBO-
NpeAynpeJuTe/IbHbIX ~ PEMOHTOB — 3JIeKTPOYCTAaHOBOK — JIO/DKEH  OIpeJessiTbCs
He0oOXOIMMOCTBIO TIOZIiep>KaHusl UCTIPaBHOCTH U obecrieueHusi 6e3omacHoi paboThI
3JIEKTPOYCTaHOBOK.

B cootBerctBUM ¢ myHKToM 27 IITD y morpebuTenss B OTHOIIEHHH
9KCTUTyaTUPyeMbIX UM 37IeKTPOYCTAHOBOK JIO/DKHA OBbITh B HaIWUWK CjieAyroliast
TexXHUYecKasi JOKyMeHTaLUsl:

CXeMbI 3/IEKTPUUECKUX COeJMHEHUN U TeXHOJIOTMYECKUX CHUCTeM, B TOM UHCJIe
HOpMa/IbHble (BpeMeHHble HOPMaJ/ibHble) CXeMbl 3eKTPUYeCKUX COeJuHEeHUH
3/IeKTPOYCTaHOBOK TOTpebuTe/is;

JKypHasbl ydeTa 5/eKTPOOOODYZiOBaHMSI C TlepeurcieHheM OCHOBHOTO
3/IEKTPOOOOPYJOBaHUST M C YyKa3aHWEeM ero TeXHWUYeCKHWX [aHHBIX, a Takke
TIPUCBOEHHBIX €My MHBEHTapPHBbIX HOMEPOB.

B cootBetctBuM ¢ nmyHkTtoM 30 ITT3O, Bce u3aMeHeHUs] B 3/1eKTPOYCTaHOBKAX,
BBITIO/THEHHBIE B MpOI[ecCe 3KCIIyaTalliu, JO/DKHBI OTpaXkaTbCs Ha 3JIEKTPUUYECKUX
(TEXHOJIOTUUECKUX, WCMHOJIHUTE/NbHBIX) CXeMaX MW uepTekax 3a MOJAMNUCHIO
OTBETCTBEHHOTO 3a 3JIeKTPOXO3SIMCTBO C YKa3aHWeM ero JOJ/DKHOCTA W [J1aThbl
BHECEeHUs1 U3MEeHEeHUs.

Ha ocHoBanun niyukta 31 IITO  cooTBeTCcTBUME — 3/71€KTPUYECKUX
(TeXHOJIOTUUECKHX) CcXeM (uepTekel) (DaKTUUECKUM 3SKCILTyaTalMOHHBIM [IO/DKHO
TIPOBEPATHCS OTBETCTBEHHBIM 3a 3/IEKTPOXO35IMCTBO HE peke OJHOro pasa B 3 roja
C OTMETKOM Ha HUX O Jare TIPOBEPKH, YJOCTOBEPEHHOW €ro MOANUCHIO.
[Ipy HeCOOTBeTCTBMU 3/J€KTPUUYECKUX (TeXHOJOTHYECKUX) cXxeM (uepTexxen)
(haKTUUeCKUM 3KCIUTyaTalMOHHBIM OTBETCTBEHHBIM 3a 3JIEKTPOXO3SMCTBO [JOJKEH
ObITH 0OecrieueH MepecMOTp (aKTyaM3aliusi) YKa3aHHbIX CXeM (uepTexxei).

ITyHkT 8 u3meHnenuu B I1IIP BBOAWUT B HEro HOBbIM MYHKT 17.1 cieayroiiero
cojepkaHusi: «PykKoBoguTe/lb oOpraHu3aluu obecrieurBaeT BefleHWe W BHeCeHHe
vHQOpMalMM B JKYpHa/l SKCIUTyaTal[dd CUCTeM MPOTHUBOIMOKAPHOM 3allUThI.
HonyckaeTcs: BefieHMe >KypHasa SKCIUTyaTalud CUCTeM MPOTHUBOMOYKAPHOMW 3all[AThI

B 3JIEKTPOHHOM BH[IE.
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dopma BeleHUsT KyPHaIa KCIUTyaTallid CHCTeM MPOTHUBOIIOXKAPHOM 3all[UThI
orpeZiesisieTCs1 PyKOBOJUTeieM 00beKTa 3allUThb».

C uenbto obecrieueHuss Oe3aBapuiiHOM pabOTHI  3/1eKTPOOOOPY10BaHUS
OTBETCTBEHHOMY 3a 3/IEKTPOXO3SIICTBO Ha 00BEKTe 3all[UThl PEKOMEHJYeTCsl BeCTH
)KypHaJi, B KOTOPOM YKa3bIBalOTCSI:

nepeueHb KOHTPOJIMPYEMOTO 3/IeKTPO0O0pY10BaHuS;

ZlaTa MPOBePKU COCTOSTHUS M0KapHO# 6e3011acHOCTH 3/1eKTP0o0b0py/j0BaHMS;

pe3y/bTaThl TIPOBEPKU COCTOSIHUSI €ro IMOXKapHOW 0e301acHOCTU, W3MeHEeHUs
COCTOSIHUSI TIOXKapHOW 0e30MacHOCTH 3/IeKTPOOOOPYJOBaHUSI TI0 CPABHEHUIO C
pe3yJibTaTaM| TpeJbIAyIel TPOBepPKY;

NpeATPUHATEIE Mephbl T0 TIOBBIIIEHHWIO YPOBHS TOXXAapHOW 0e30macHOCTU
(mpodunakTUuecKre MepOTpUSATHS, TeXHUUYeCKoe 00C/Ty>KuBaH1e, DEMOHT, 3aMeHa).

dopma Be/IeHUs KypHaa NpOQUIaKTUYE CKUX OCMOTpOB
3/1eKTpPO00OPY/IOBaHUsI OTIpe/iesisieTCsl PyKOBOAUTeNleM 00beKTa 3aliuThl. BeneHue
KypHasia  TpO(MUIAKTUUECKMX  OCMOTPOB  3JIeKTPOOOOPY/IOBaHUS ~ MOXKET
OCYILL[eCTB/ISATHCS B 37IEKTPOHHOM BU/IE.

OTBeTCTBEHHOMY DPEKOMEHJYeTCs COCTaBUTh TpauK MPOPUIaKTHUeCKIX
OCMOTPOB 371eKTPO00O0ODPYAOBaHUSI.

[MTeprogUYHOCTD TIPOBe/IeHUS NIPOUIAKTHYE CKUX obcrefoBaHMiA
PEeKOMeH/IyeTCsl yCTaHOBUTb B 3aBUCHUMOCTH OT COCTOSTHUSI OOBbeKTa W CTereHu
OTBETCTBEHHOCTH, HO He pexke 1 pa3a B TOf.

PekoMeH/IyeTCsl TIPOBO/IMTH BHeIJIaHOBOe MpoduiakTuueckoe o0ciefoBaHue
OT/Ie/IbHBIX 3/IEMEHTOB 3/1eKTPOo00OpY/ZI0BaHUsl TIOC/Ie KaXKJO0r0 MX PEeMOHTa WU
3aMeHbl.

Pe3ynbTaThl BHET/IAHOBOTO 00C/Ie0BaHUs 3aHOCATCS B )KYPHA/I C yKa3aHUeM
MIPUYKHBI 00C/Ie/[0BaHUS.

PekomeHayeTcsi Tiepej, TIpOBeZieHWeM OYepeJHOTO0 WIM BHEIJIAHOBOTO
obcneoBaHUsT  03HAKOMHUTBCS C JIaHHBIMU TpeZblAylero obcnefoBaHus. ITO
TI03BOJIUT TIPOC/IEJNTH AMHAMUKY T0KapHOU 06e30T1acHOCTH 371eKTPO000PYAOBaHUS U

CBOEBPEMEHHO TpeI0TBPATUTD TT0’KapOOTIaCHYI0 CUTYaLIUO.



24

B cootBerctBuuM ¢ mnyHKToM 37 IITO morpebuTeneM [O/DKHBI OBITH
COCTaBJ/IeHbl U YTBepKJeHbl PYKOBOAWTE/IeM WA UHBIM YIIOJIJHOMOUYEHHBIM JIUL|OM
noTpeduTenss - IOpPUAMYECKOro Jvija  (rmoTpeburesneM -  WHAWBU/ya/lTbHBIM
TpeIIpUHAMaTe/ieM WM (U3NYeCKUM JIMIOM) Tpaduku OCMOTPOB M 00X0/I0B
obopyzoBaHUS, 3/laHUAN
Y COOpPY>KeHUM 3/IeKTPOYCTaHOBOK IOTpeOuTe/Isl.

HenocpeactBeHHO — TpOWIaKTUUECKUA  OCMOTP  371eKTpO00OOpY10BaHUs
MIPOBOIUT  KBa/M(MUI[MPOBAHHBIM  CITEL[UA/IUCT  OOCTy)KUBAIOI[e OpraHu3al[uu
COBMECTHO C OTBETCTBEHHBIM 3a 3JIEKTPOXO035HCTBO Ha 0OBEKTe.

Bce omnepaiuu ¢ 31ekTpoob6opyioBaHreM (MOHTaXK arrapaToB 3/1eKTPUUecKoi
3all[MThl, TePMOWH/UKATOPOB, TEPMOCHCTeM, MpodHUIaKTHUeCKoe 0O0CTy)KUBaHUe,
PEMOHT, 3aMeHa) [OJ/DKHbl TMPOBOAUTh KBaJU(PUIMPOBAaHHbIE  CIIEL[UA/TUCThI

o0cmy>KUBaroIIe opraHu3alyu.

3.2. IIpodpunakTrnuecKkue MeponpusTUs

K mnpodumakTHUeCKUM MEPONPUATHAM T10 TIPeAYIIPEXKAEHUI0 T10)KapoB
OT 3JIEKTPOOOOPY/J0BAHUS >KUJBIX U 00IIeCTBEHHBIX 3[JaHUN C/IeZlyeT OTHEeCTH:

- TIEPUOJVUYECKU KOHTPO/Ib COCTOSIHHSI M pabOTOCITOCOOHOCTH arrapaToB
3all[UThl YIEKTPUUECKON CeTH;

- IPUMEeHeHHe TEPMOWH/UKATOPOB U ITePUOAUYECKHI KOHTPOJIb MX COCTOSTHUS;

- IPUMEeHeHKEe TePMOCHUCTEM;

- TIepUOINYECKOoe TIpOBe/IeHHe TETUIOBU3UOHHOM JIUArHOCTUKH
5KCITyaTUPYeMOro 3/1IeKTPO000pY/I0BaHuS;

- KOHTPOJTb COCTOSIHUSI MCTT0JIb3YEeMBIX 3/IEKTPOIPHOOPOB, 3/IEKTPOIIPOBOKU U
3JIEKTPOYCTAaHOBOUHBIX W3/IE/THH.

ITpumeHeHue mepmMouHOUKAMoOpos

[Tepes  TEepPBUYHOM  YCTAaHOBKOM  TEPMOWHAWKATODOB HA  3/IeMeHTHI
3JIEKTPO00O0PY10BaHUS Heo0XOAMMO CcoOCTBEHHHUKY 3JIEKTPOYCTaHOBKH
WIA  SKCIUTyaTHUpyIoIleld  opraHu3aiiud  pa3paboTaTb  TPOEKT  MOHTaXKa

TEPMOMHAWKATOPOB C YKd3dHHEM TOUYEK MX MOHTa>kd U THUIIOB.
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[IpoekT MOHTa)ka TEpPMOWHAUKATOPOB PEKOMEHAYeTCsl BK/IIOUUTh B TepeuyeHb
OCHOBHOU TEXHWUYECKOM JOKYMEHTALIMK 3allMI[aeMOU 3JIeEKTPOYCTaHOBKH.

[IpoeKT MOHTaka TepPMOHH/IUKAaTOPOB CTAaHOBUTCS YaCTbIO IPOEKTHOU
nokymeHTtanuu. B cootBercTtBuu ¢ nyHkTom 2.1 T1I1P, BBeieHHbIM MOCTaHOBJ/IEHUEM
[TpaButenscTBa Poccmiickoit Pemeparun ot 24 okts6ps 2022 roga Ne 1885,
9KCTUTyaTalUio0 3[aHUl B COOTBETCTBUU C TpPeOOBaHUSMU TIPOEKTHOM JJOKyMeHTal[uu
obecrieunBaeT pyKOBO/IMTe/Th OPraHU3al[1H.

[Ipy moc/ienywoieM TIPOBeJEHWM pPEMOHTHbIX paboT C  3aMeHoOM
TePMOMHAUKATOPOB HeOOXOJUMO OCYIIeCTB/ISITb B COOTBETCTBUH C TpeOOBaHUSMU,
pa3pab0TaHHOTO MPOeKTa MOHTaXa.

YCTaHOBKY  TepMOUHAMKATOPOB  [O/DKEH  TIPOM3BOJWTHL  TEepCOHal,
JOTyIIeHHbI K paboTe B  JeMCTBYIONIUX 3/IEKTPOYCTAaHOBKAaX, WM
HeoOXOMble 3HaHHSI ¥ HABBIKM MOHTa)Ka TEPMOMHIUKATOPOB.

MOoOHTa)X TepMOWHAMKATOPOB, CJeAyeT T[IPOM3BOJAUTh HA OTK/IKHOYEHHOM
3/1eKTpo00b0py/[oBaHNY (HaripuMep, BbIBeJIEHHOM B DPEMOHT, TIPU TepPUOJUUYECKOM
WA BHETUIAHOBOM TeXHUUYECKOM OOCTy)KUBaHWUH U T.A.) C cobmozeHuveM IIpaBus
T10 OXpaHe TPy/Ja NPU SKCILTyaTaljuy 371eKTPOYCTaHOBOK.

TepMOMHAMKATOPBI, NPEeUMYILLEeCTBEHHO, C/ielyeT pa3MelaTb Ha KOHTaKTHBIX
COeIMHEHUSX U  KOHTaKTaX paclpefe/UuTe/IbHbIX  YCTPOMCTB;  /IOMYCTUMO
pa3MellleHre Ha KOpITycax HEKOTOPOTO 3/IeKTPOOOOPYJOBaHUS, a TaKXe WHBIX
3JIeMeHTax 3JIeKTPOYCTaHOBOK.

TepMoUHIUKATOPbl HEOOXOAMMO pa3MellaTh Tak, UTOObl OHW OBITM XOPOIIIO
BUJIHBI TIDU  BHU3yalbHOM KOHTPOJie COCTOSIHUS —TIO)KapHOM  6e3ormacHOCTH
3/IEKTPOOO0OPY/JOBaHNS], B UaCTHOCTH, TEPMOWH/IUKATOPHbIE HAK/IeUKH CliefyeT
pa3Meliate TakuMm oOpa3oM, uTOObI TepMOWHAWKATODHbIE METKU TeMIiepaTypHOU
mKanabl ObUIM  XOPOIIO BWUJHBI TIPU  TIPOBEJIeHWH BU3yaJbHOTO  OCMOTpa
3/1eKTPO0O0PY/I0BaHUSI.

[Ipy pasMelrieHMM TEePMOWHJWKATOPOB cCjieAyeT u30eratb KOHTaKTa
WX TIOBEPXHOCTH C 3/ieMeHTaMU, KOTOpble CIIOCOOHBI BBI3BaThb WX TIOBpEXeHHe

B pe3yJ/ibTaTe MeXaHH4YeCKOro BOB,Z[EPICTBHH.
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[Tepes, MOHTa)KOM TEPMOWH/JUKATOPHBIX HaK/eeK, He0OX0AMMO TTPOM3BECTU UX
BHEIITHUM OCMOTDP Ha TIpeIMeT OTCYTCTBUS TIOBpeXJeHui. TepMOWHAMKaTOPHbIe
METKH TeMITepaTyPHOU IIKa/bl HAKJIeWMKH He [JOJDKHBI UIMETb OTMETOK JIOCTVKEHUS
Ha3HaueHHbIX TemrepaTyp (He JO/DKHO ObITh U3MeHeHHs [[BeTa METOK).

HaHeceHrie TepMOWH/UKAaTOPOB HEOOXOAWMO TPOU3BOJUTH B COOTBETCTBUU
C UHCTPYKLMeH 110 3KCITyaTaliyd TepMOMHANKATOPa.

B miporiecce MOHTa)ka He JJOITyCKaeTCs:

- MeXaHUYeCcKoe MOBPesKieHre TePMOMH/IMKaTOPHOW HaK/IeHKY;

- HaHeCeHWe TEepMOWH/AWKATOPOB Ha 3/IeMeHTbl  37eKTpPo00OopyI0BaHUS,
HaXOZSILMecs TI0/] HaTlpshKeHUeM;

- pa3MelljeHHe  TEepPMOWHAWKATOPOB B HETOCPeJCTBEHHOM  Our30cTu
OT HarpeBaTe/bHbLIX IPUOOPOB.

B ’KypHane yKa3blBaeTCs MeCTO HaHeCeHWs TepMOWHAWKATOopa, Ipefes
cpabaTbiBaHHs, UCXO/JHOe COCTOsTHWe (1BeT, TpaZilyMpoBKa U T.I1.), /laTa HaHeCeHwus,
CPOK MCII0/Ib30BaHUSI WM [IaTy 3aMeHbI.

CocTosiHMe TepMOUWHAWKATOPOB CJiefiyeT TIPOBepSTb IyTeM BU3yaJbHOTO
OCMOTpa 371eKTPO000pyI0BaHUs ¢ COO/I0IeHreM TpeOOBaHU MpaBHU/I OXPaHbl TPy/1a
(B mepuo/, BLITIOJTHEHUS TI/TAHOBBIX, BHEIJIAaHOBBIX OCMOTPOB, B IE€PUO/], BBITIOJTHEHUS
PEMOHTHBIX paborT).

[MTepriofUUHOCTD ocMoTpa 3/1eKTPO0OOPY/J0BaHUS, 3alUIIeHHOTO
TePMOMHAWKATOPAMH,  YCTAHAB/IMBAaeTCS  OPraHU3aljMOHHO-PaCTIOPSAUTETEHBIM
JOKYMEHTOM  COOCTBEHHMKAa  3JIeKTPOYCTAaHOBKM  WIM  3KCIUTyaTUpYHOIlei
opraHu3alyiei.

[Ipu mpoBefeHNM BU3yaabHOTO OCMOTpa 0co00e BHUMaHUe CeAyeT yAemsThb
OTCYTCTBUIO MeXaHWUeCKUX TIOBPEKJEHUM TepMOWHAUKATOPOB, WX OTK/IeWBaHHUIO
WA OTC/IauBaHUI0, CpabaThIBaHHIO TEPMOWHUKATOPHBIX METOK.

OcHoBaHMEM /i1 BbIBOJIa O0ODYZIOBaHUSI B PEMOHT SIB/ISIETCSl TIPEBBIIIIEHHE
TeMIlepaTyphl 37IeMEeHTOB 3/1eKTPO0O0pY10BaHUSI.

[TpodunakTHUecKrie MepPOTIPUATHS MpeZiCTaB/IeHbl B Tab/uie 3.
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Taoauma 3
IIpodurakTHUYECKHE MePOTIPUATHS

Texauueckue
CpeACTBa

IIpodunakTuyeckoe MeponpusaTHe

Pekomenpgyemas
NepPUOAUYHOCTD

JelicTBUs PU 00HAPY)KEHUH
HEUCIIPABHOCTH

ABTOMaTHMyeckKue
BBIK/TIOUATEIN

BusyanbHbll 0CMOTD.

He mo/mkHO OBITH JedopMaliiv KOpIyca, W3MeHEHHs
I[BETa W OIUIaBJIeHUs] HW30JISIUM TIPOBOJIOB, CJIEZIOB
rieperpeBa (M3MeHeHHUs 1[BeTa) KOHTAKTOB.

[TpoBepka COOTBETCTBUSI  TApaMeTPOB  arapara,
yKa3aHHOW B MapKHPOBKE MapameTpaM 3/IeKTPUYeCKOM
CeTH T10 HaMpsKeHUIO U TOKY.

ITpoBepka paboTOCIIOCOOHOCTH.

1 pa3 B 3 mecsa

ITpn oOHapy>keHHH HEeUCTPaBHOCTH
NIPOM3BECTH 3aMeHy amnrapara

YcTpoiicTBa  3alUTEI
nvddepeHIMaTbLHOTO
TOKa

BusyanbHbIl OCMOTP.

He pomkHO ObITH Aedopmaliiu KOpIlyca, U3MeHeHUs!
L[BeTa W OIUIaB/IeHUs] H30JILUK TIPOBOZOB, CJiel0B
rieperpeBa (M3MeHeHUs 1[BeTa) KOHTAKTOB.

[lpoBepka COOTBETCTBUsI I1apaMeTPOB  amrapara,
yKa3aHHOW B MapKHPOBKe TlapameTpaM 3/IeKTpUuYecKoi
CeTd MO HarpsDKeHUIo, TOKY, AvddepeHLaTbHOMY
TOKY.

[TpoBepka pabOTOCIIOCOOHOCTH C TOMOIIBIO KHOTKH
«Tect». IIpu Ha)kaTUM Ha KHOMKY «TecT» yCTpoiCTBO
JIOJDKHO cpaboTars.

1 pa3 B 3 mecsa

[pu oOHapy>keHUH
TIPOM3BECTH 3aMeHy YCTPOICTBa

HEHCITPaBHOCTH

YcTpolicTBa  3all[UThI
OT JAyroBoro mpobos
(ucKpeHUs)

BusyanbHbIl 0CMOTD.

He momkHO ObITh AedopMaliii KOpIyca, W3MeHeHWUs
I[BETa W OIUIaBJIeHUs] W30JISIMM TIPOBOJIOB, CJIE/IOB
rieperpeBa (M3MeHeHHs 1iBeTa) KOHTAKTOB.

[TpoBepka COOTBETCTBUSI  TApaMeTPOB  arapara,
yKa3aHHOW B MapKMPOBKE MapaMeTpaM 3/IeKTPUUECKOM
CETH T10 HaMpPS>KEHHUIO, TOKY.

ITpoBepka pabOTOCITIOCOOHOCTH C TOMOIIBIO KHOTKH
«TecT» WM TIpU TIOMOIIM TECTOBOTO YCTPOMCTRBaA,
BXO/ISILIET0 B KOMIUIEKT mocTaBku. [Tpu HakaTWd Ha

1 pa3 B 3 mecs1ja

[pu obOHapyKeHU!
TIPOM3BECTU 3aMEeHY yCTPOHCTBA

HEeHNCITpaBHOCTH
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Texunueckue Pekomenpyemas JelicTBUS IPU 00HAPY)KEHUH
ITpodunakTnuecKkoe MeponpusiTue
CpeACTBa NepHoANYHOCTh HEUCIIPaBHOCTH
KHOMKY «TecT» yCTPOWCTBO [IO/DKHO CpaboTarth.
[Ipy BK/IIOUEHHWH TECTOBOTO YCTPOMCTBA B PO3€TKY
3aIIUII[aeMOM 1IeTTH YCTPOUCTBO ZI0/DKHO CpaboTaTh.
YcrporictBa  3auuThl | BusyanbHbil 0CMOTP. 1 pa3 B 3 mecsitia | [1pu oOHapyXeHUu HEeHCIPaBHOCTH

OT TlepeHarnpspKeHust

He pomkHO ObITH Aedopmainiiui KOpITyca, U3MeHeHUs!
L[BeTa W OIUIaB/IeHUs] HW30JILUK TIPOBOZOB, CJie/l0B
rieperpeBa (M3MeHeHUs 1[BeTa) KOHTAKTOB.

[TpoBepka COOTBeTCTBUSI TlapaMeTpPOB  arrapara,
yKa3aHHOW B MapKHWPOBKe MapamMeTpaM 37eKTpHUYecKou
CeTU T10 HarpsHKeHUI0, TOKY.

MPOM3BECTH 3aMeHy YCTPOMCTBa

TepMOUHIUKATOPBI BusyanbHbil 0CMOTP. 1 pa3 B 3 mecsnja | Ilpu oOHapyKeHU! MeXaHUUeCKUX

OTcyTCcTBUE MeXaHUYeCKUX MOBPEXKeHUN. MOBPEXKJeHU! 15017t VICTeYeHUs CpoKa

[IpoBepka CpOKOB 3KCIITyaTalii TEPMOUHAUKATOPOB B 5KCILTyaTaLyu TPOU3BECTU 3aMeHy

COOTBETCTBUHU C JOKYMeHTaLiel U3rOTOBUTeISI. TepMOUHUKATOPA.

OTcyTCTBHE M3MeHeHUs 1jBeTa TePMOUH/IUKATOPOB. B cnyvae HU3MeHeHUsI 1BeTa
TePMOUHAWKATOPAlpOM3BeCTU  [IeMCTBUSL 10
pasgeny 4.3  HaACTOAUMX  MeTOLUYeCKUX
peKOMeH/ a1,

Tepmocucremsl BusyanbHbIl OCMOTP. 1 pa3 B 3 mecaua | IIpu oOHapy>keHUH MeXaHU4eCKUX

OTcyTCcTBUE MeXaHUYeCKUX MOBPEKJEHUN JaTUUKOB. MOBPEXXJeHUI 15017t VICTeYeHUs CpoKa

[IpoBepka CpOKOB 3KCIUIyaTaluM JaTUMKOB B 5KCILTyaTaluy NPOM3BeCTH 3aMeHy JaTuHKOB.

COOTBETCTBUMU C JOKYMEHTaLiell U3rOTOBUTeISI.

OtcyTcTBHE V3MeHeHUsI LBeTa OIJIaBJIEHUN,

JedopMarum.

TernnoBU3MOHHAs [Ipoussectu TeIJIOBU3UOHHYIO puarHoctuky | He pexe 1 pasaB | [lo pesy/bTaTam TeIJIOBU3SUOHHOT O
JIMarHoCTHKa 5KCILTyaTUPyeMOro 3JIEKTPO0OODPYZAOBaHUS B rof o0csieioBaHUs COCTaB/ISIETCS] TIPOTOKOJ.

COOTBETCTBUM C [6] wiM [pyrodl arTecTOBaHHOM
MEeTOJUKOM TerJIOBU3MOHHOW [JUarHOCTUKMU.

[TpoToKo/n [0/DKEeH cofepKaTh CrefyHLIyto
MH(pOpMaLHIO:
- HAUMEeHOBaHWe U
VICTIOJTHUTEJIS;

ajZipeCc  OpraHu3alVu-
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Texanueckue
CpeACTBa

IIpodunakTuyeckoe MeponpusaTHe

Pekomenpyemas
NMepUOAUYHOCTD

JlelicTBUS TIPH 00HAPY)KEHUH
HEHCIPaBHOCTH

- HOMep JIMIeH3Wd U aKKpeJuTaluu Ha
TIPOBE/IEHUe [JTaHHOTO BHla paboT C yKa3aHWEM
JaTbl BbIJaud, DerucTpPaLMOHHOTO HOMepa,
HaMEHOBAHUSI OpraHa BbIJABIIIETO JIUIIEH3UIO
W TIPOBOJUBILIETO  aKKpeAWTAIMI0, CpOKa
JIeCTBYS;

- HOMep OTdYeTa, HOMep JK3eMIUispa W JaTy
(cpoku) mpoBeieHus paboTHI;

- HaUMEeHOBaHHe 00C/Ie[0BaHHOIO 00beKTa U
ero azipec;

- CITUCOK ~ WCTIOJIHUTeNed € yKa3aHWeM
KBaJTM(pUKALIWY;

- lepeueHb Cpe/iCTB H3MepeHU
WCTIOMBb30BaHHBIX MPU  00C/Ie0BaHUH, C
yKa3aHWeM JaThl TIOBepKY;

- esib 00csieoBaHus (OTIpe/ie/ieHre TI0YKapHOU
OIMaCHOCTH) U 00BEKTHI 00C/IeoBaHus (YKa3aThb
Kakoe 3/1IeKTPO0OOpPY/J0BaHHE 3/IaHUS
ro/iBeprasiocb 06ciejoBaHuIO);

- XapaKTepUCTUKH O00BEKTOB  00C/eI0BaHUS

(cocTosiHMe 3/1IeKTPO0OOPYAOBaHUS,
HarpsbkeHue, TOK Harpy3KH U T.[.);

- pe3y/bTaThl obcieioBaHUs (crenenn
neheKTHOCTH (mo>xapHou OMacHOCTH),

TEPMOTPaMMbl M COOTBETCTBYIOLHE UM
¢doron3zobpaxkeHus, CMUCOK /eeKTOB IO
CTereHu WX M0oyKapHOU OIMaCHOCTH).
CopieprkaHue MPOTOKO/IA MOXKET JOMOMHATHCS B
3aBUCUMOCTH OT 00C/IelyeMoro o0beKTa.
Pa3puBiivecss JedekTel U JedeKTbl Ha
HauaJbHOM CTafid pa3BUTHS pPEKOMEHO0BaHO
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Texunueckue Pekomenpyemas JelicTBUS IPU 00HAPY)KEHUH
ITpodunakTnuecKkoe MeponpusiTue
CpeACTBa NepHoANYHOCTh HEUCIIPaBHOCTH

YCTPaHATh B XOJe TUIAHOBOTO OTKJ/IHOUEHHs
3JIeKTPO000OPY/JOBaHMSI.
B ciyuae obGHapyKeHMs 30HbI C aHOMaJ/IbHbIM
M0KapoOMacHbIM TMOBBIILLIEHUEM TeMIlepaTyphbl
MpOU3BECTH  JeUCTBUSI 10 pasgeny 4.3
HACTOSIIIMX MeTOAUYeCKHUX peKOMeH Ialil.

JKCIlyaTUpyeMble BusyanbHbii OCMOTP 3JIEKTPOITPHOOPOB u | Ilepen kaxxapiM | IIpu oOHapy>kKeHWM HEUCIIPAaBHOCTH BLIBECTU

3JIEKTPOTPHUOOPHI U | 5/IEKTPOYCTAaHOBOYHBIX  M3JeMUi  (371eKTpUUeCcKux BK/IIOUEHHEM npubOp U3 IKCIUTyaTal[|H.

3/IeKTPOYCTAaHOBOYHBI | PO3€TOK). snektpornpubopa | [Ipouseectu PEMOHT 170178 3aMeHy

e u3zenus He pomkHO OBITH Aedopmaiiiu KOpIyca, U3MeHeHUs 1 BO BpeMsi HEMCIIPABHOT'O 3JIEKTPOOOODPYZOBaHUS.

1[BeTa M OI/IaB/I€HUS] U30JIALMU TPOBOJOB U ILIHYPOB | 3KCIUIyaTaliuu

TMUTaHUS, (M3mMeHeHUsI 1[BeTa)
KOHTAaKTOB.

He m0/mKHO OBITH TIOBPEXXEHUST W30JIALIUN TTMTAIOIINX
MIPOBO/IOB U IIIHYPOB MTUTAHUSI.

Po3eTkM [IO/DKHBI OBITH HA/IEXKHO 3aKpervieHbl, He
JIOJDKHBI ~ MMeTb  OIIaB/leHUH U MeXaHUueCKHX
TIOBPEXJeHUH.

ITpoBepKa COOTBETCTBUS MTApaMeTPOB 37eKTPONprOopa,
yKa3aHHOW B MapKHPOBKe TapameTpaM 3J/IeKTPUYeCKOn
CeTHU T10 HarpsDKeHUIO U TOKY.

Vcnonb3oBaTh 3/€KTPONPUOOD TI0 Ha3HAUEHWIO B

COOTBETCTBUU C MHCTPYKLIMEH MO KCILTyaTal|H.

aieoB  IeperpeBa
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Koumposab cocmosiHusi cucmembl 3a3em/1eHust

B mporjecce skcrulyaTalliM 3/€KTPOYyCTaHOBOK BO3MOXXHO BO3HHMKHOBEHHE
HEHCNPaBHOCTEN U aBapUMHBIX CUTYyaLuM, IPUBOJALLMX K TOKOBBIM yTeukam. B sTou
CBS3Y, B K&XKJOM [IOMe [IO/DKHBI BBITIOHATHCS 3allJUTHbIE MEpPOIPUSTUS, OAHUM U3
KOTOPBIX SIB/ISIeTCSI KOHTYp 3a3emsieHds. OH obecrieurBaeT 3all[UTy JitOfield OT
Topa>keHUsI 3JIEKTPOTOKOM, a TIPUOOPBI ¥ 000py/I0BaHKe OT TeperaioB HallPsKeHHSI.
KoHTyp 3a3emsieHMsi, MOXXeT yCTaHaB/IMUBATbCS OT/AE/JbHO WIA COBMECTHO C
YCTPOWCTBaMU 3allJUTHOTO OTK/IHOUeHHs. KOHTyp 3a3eM/ieHhss MOHTHDYeTCSl B
cooTBeTCTBUH C ITY 3.

B cootBetcTBUMM C [1YD g Ljened opraHu3aluy KOHTYpa 3a3eMJ/IeHUsT MOKHO
BOCIIO/Tb30BaThCsl €CTECTBEHHBbIMU 3a3eMJIMTEJISIMM, HallpuMep, PacIioI0KeHHbIMU
PSIZIOM MeTa//THUeCKUMHU U Kesle300eTOHHBIMUA KOHCTPYKIIMSMU. Bosiblilas yacTb UX
TOBEpXHOCTU [O/DKHA KOHTAaKTUPOBaTb C TpyHTOM. B cBowo ouepensb, IIYOD
yCTaHaB/MBaeT, UTO M3/leNIusi U3 Kene300eToHa, HaXO/sAIuecs: TI0/l HarpshKeHueM,
TpyOOIIPOBOABI [/ TPAHCTIOPTUPOBKM TOPIOUMX BeI[eCTB, TPyObl KaHalIu3aluu U
OTOI/IEHUS] HEe MOTYT MPUMEHSITCS B KOHTYPe 3a3eMJ/IeHUS.

3arpeljaeTcss yCTaHaB/IWBaThb 3a3eM/ieHWe B KaMEHUCTBbIX WA CKaJIbHbIX
IPYHTax, TIOCKOJBKY OHH SIBJISTIOTCS TPOBOJHUKAMK TOKa W 00/aal0T HU3KUM
COTNIPOTHBJ/IEHUEM.

VicKyccTBeHHbIE 3a3eMJIMTENU TIPe/ICTAB/SIOT c000M CUCTeMy MeTa/lTMueCcKux
KOHCTPYKIMH, pa3Mell[eHHBIX B 3eMJle, Ha OTpe/ie/IeHHBIX PaCCTOSHUSAX MEXIy CO00H
Y He3HauuTeIbHOM y/la/ieHUU OT 00beKTa 3all[UThl.

[nst U3roToB/ieHUs] UCKYCCTBEHHBIX 3a3eM/IMTe/Ied TPUMEHSIOTCS: KpPYIJible
MPYTKH, TPYObl pa3HOTO CeuyeHUss U YroJku. B HOPMaTMBHBIX JOKYMeHTax
onpejiesisieTCsi MUHAMA/IBbHO [IOMyCTUMOE CeuyeHue 3a3eM/IUTelield, KOTOPOoe [O/DKHO
YUWUTBIBAaTbCA TPH BbIOOpe MatepuasoB. Tak, Ay TpyTa, OLMHKOBAHHOTO 3TOT
napaMeTp COCTaB/IsgeT 6 MM?, [Jig TIpyTa U3 06LIYHOr0 YepHOro mMetamia — 10 Mm%, a
IJISL TIPSIMOYTO/ILHOTO TpokKata — 48 Mm®. CTeHKM TPyO WM TIONKKA CTalbHBIX
TIPOKAaTOB BLIOHMPAIOTCA C MUHUMA/ILHOM TOJIIIMHON 4 MM.

3abuTtbie 3/IEKTPO/IbI COEAUHSIOTCS MeXKAy CO00l TOHKOM CTa/llbHOM T0/I0COM,

TOJILLIUHOU He MeHee 4 MM.
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3ampelriaeTcss KCI0/Ib30BaTh B KAaueCcTBe 3a3eMJISIOIIUX TIPOBOJHUKOB U
3a3eM/MTesIeld IPOGUILHYIO apMaTypy. OTO CBSI3aHO C KaJleHbIM Hapy’>KHBIM CJIOEM,
UMEIOIIUMCST BO BCeX W3Ze/IMsIX JSTOro TUMa. B  pe3ysbTaTe, HapyIlaeTcs
pacripefie/ieHlie TOKa IO CEeUeHWI0, a TPOLeCC OKUCIEeHHs TPOUCXOAUT HAMHOTO
ObIcTpee.

CoeguHeHve JeTaseii M3 TIpOKaTa UEPHOTO MeTaj/ula OCYIeCTBISIeTCs
C TIOMOIIBIO0 cBapku. CTasibHasi 0I0ca TIPUBAPUBAETCSl K KOHIIaM 3abUTBIX B 3€MJTHO
9/IeKTPOJIoB. He  JomyckaeTcsi — WCIO/b30BaHWe  OOMTOBBIX  COeAMHEHUH,
T.K. OHA OBICTPO OKHUC/SIOTCS. B pe3ysbTaTe, KOHTaKT TEpPSIeTCsA, U 3a3eMJISIOIIUN
KOHTYp HauuMHaeT paboTath HeapdeKTHBHO. [T0 OKOHUaHWM BCEX CBApOUYHBIX pabOT
MecTa CBapKd 00OpabaThIBalOTCS CIiel[da/bHBIMH aHTUKOPPO3UHWHBIMU COCTAaBaMHU.
s 9TUX Uenel Hesb3s WCIOb30BaTh KPAcKy, MOCKOJBKY OHa HapylllaeT CBsi3b
MeTaJsljia C 3em/ieli U cucTeMa 3a3em/ieHus1 He OyieT paboTars.

Henb3si IpOM3BOAUTE OKpPAcKy 3a3eM/idTesied WM HAaHOCHUTh Ha HUX JIpyrve
TIOKPBITHSI, CIIOCOOCTBYIOIIME CHIKEHHUIO TPOBOAUMOCTH. OfHAKO TOA [efCTBHEM
KOPPO3WH TOJIIIMHA CTa/IbHBIX JleTajsied TIOCTeTreHHO CHIbKaeTcsl. [1oaToMy ceueHue
3JIEKTPO/Ia  TIoAOUpaeTcss C  ONpeZieJieHHbIM — 3armacoM. Takum  obGpasowm,
obecrieunBaeTCs JOCTAaTOUHO MPOZO/IKUTE/bHAs SKCILTyaTalysi KOHTYpPa 3a3eMJ/IeHusl.

Ecmi  KOHTYp 3a3eM/ieHMsl JIoMa COeAHMHSETCd C  KOHCTPYKLIUSIMHU,
PAacCIo/I0KeHHBIMH B YC/IOBUSIX arpECCUBHOM Cpe/ibl, OHHM [IOJDKHBI OBITH 3allUIIeHbl
CTelaIbHBIM TTOKPBITHEM.

Cy1iecTByIOT HaOOPBI 3a3eM/IMTe el 3aBO/ICKOTO U3TOTOB/IEHHUsI, COCTOSIIHE U3
1[eTbHOTSIHY ThIX IIThIPEM, TTIOKPBITBIX Me/IbIO.

Bce 3a3emyisitoliie TIPOBOTHUKY TTOK/TIOYAIOTCS K eIUHOM IIIMHe 3a3eMJIeHus],
WCTIONIb3yeMon /i1t KoMmMyTaru. Cama IIIMHa SIBASIETCS OJHMM W3 37IeMEeHTOB
pacripeie/IiTe/IbHOTO IIUTa U 3aKPeTUISIeTCsT HeloCpeICTBEHHO Ha ero CTeHKe.

[17151 TIOJTHOM TapaHTHUM PEKOMEHTyeTCs BbI3bIBaTh CIELUAMCTOB, OHU JIO/DKHBI
COCTaBUTh aKT MpoBepKu. OTBETCTBEHHOCThH 3a BBLITIOJTHEHHBIE paOOTHI HECET TOJILKO
WCTIOTHUTE/Tb.

BLITOBBIMU 3/IeKTpOU3MeEpUTeTbHBIMU TIpbopaMu 3amepuTh 3(h(HEeKTUBHOCTh
3a3eMJIeHHsI HEBO3MOJKHO, HAaZil0 MMETh COBPEMEHHBbIe 3J/IeKTPOHHBbIE YCTPOMCTBA,

TeXHHU4YEeCKHe BO3MO>XHOCTHU KOTOPLBIX AdOT BO3MOXHOCTE 3dMepsATb TdKHe NdHHbBIE.
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st YaCTHBIX JOMOB COTMPOTUB/IEHVE TOKA HE MOKeT MpeBbIaTh 4 OM.

[TpaBW/ia TeXHWUUYECKOW SKCIUTyaTalldd 3JIeKTPOYCTAaHOBOK TOTpebuTestet,
yTBepxxaeHHble [Ipukaszom MunsHepro Poccun ot 13.01.2003 Ne 6 ycraHaB/ivBarOT
cyieayronye Tpe6oBaHUS K 3a3eMJISFOIIUM YCTPOHCTBaM M UX MPOMHUIaKTHUKE:

- 3a3eMJIsIIOlIMe yCTPOWMCTBA [JO/DKHBI COOTBETCTBOBAThH TpebOBaHUSIM
rOCyJapCTBeHHbIX  CTaHJapTOB,  TpaBWJI  YCTPOMCTBA  3JIEKTPOYCTAHOBOK,
CTPOUTEJIbHBIX HOPM M TIpaBWI U APYTMX HOPMaTHMBHO-TEXHUUECKUX JOKYMEHTOB,
obecrieunBaTh yca0BHsS 6€30MMaCHOCTH FO/eH, SKCIITyaTaliOHHbIe PeXXUMBI pabOThI
Y 3alUTY 3JIEKTPOYCTaHOBOK;

- TpUCOeJVHEHWe 3a3eMJ/ISIFOLIUX TIPOBOJHUKOB K  3a3eM/IMTENII0 U
3a3eMJISTIOIM KOHCTPYKIMSIM ZIO/DKHO OBITh BBITTOJTHEHO CBAapKOM, a K TJIaBHOMY
3a3eMJISIIOIIEMY 3a)KUMY, KOpITycaM arfapaToB, MalllMH ¥ oropaM BJI — 601TOBBIM
coeguHeHreM (A1 obecrieueHUs] BO3MOJKHOCTH TIPOM3BOZICTBA  M3MePeHUH).
KoHTakTHBIE COeUHEHUS JIO/DKHBI OTBeYaTh TpPeOOBaHHWSM T'OCYJapCTBEHHBIX
CTaHJapTOB,;

- OTKDBITO TIPOJIOYKEHHBIE 3a3eMJISIOII[e TIPOBOJHUKUA JIO/DKHBI  OBIThH
Trpe/iloXpaHeHbl OT KOPPO3UM M OKpallleHbl B YePHbI LIBET;

- A1 ompefiesleHUsI TeXHUYEeCKOrO COCTOSIHUSI 3a3eMJISIOLero yCTPOWCTBA
JIOJDKHBI ~ TIPOBOJIUTHCSI ~ BU3ya/ibHble  OCMOTPBI  BUAMMOM  4aCTH, OCMOTPBI
3a3eMJISIIOILeT0  YCTPOMCTBA C BBIOOPOUHBIM BCKDBHITWUEM TPYHTa, W3MepeHHe
rapaMeTpOB 3a3eMJISIFOILEr0 YCTPOMCTBA B COOTBETCTBMM C HOPMAaMM MCIIbITaHUS
3/1eKTP000O0pYJ0BaHUS;

- BU3ya/IbHble OCMOTPBI BUAMUMOM YaCTH 3a3eMJISIFOLLIEr0 YCTPOWMCTBA JOJIKHbI
TIPOU3BO/IUTHLCS TI0 TpaduKy, HO He pexke 1 pa3a B 6 Mecsil[eB OTBETCTBEHHBIM 3a
9/IeKTPOX035iiCcTBO  [loTpeburens wnM pabOTHUKOM, WM  YIIOJIHOMOUYEHHBIM.
[Ipy ocMOTpe OlLleHMBAeTCsl COCTOSIHME KOHTAKTHBIX COeUHEHUN MeXXy 3alllUTHBIM
MPOBOAHUKOM U 000pyZOBaHHWeM, Haauude aHTUKOPPO3WOHHOTO TOKPBITHS,
OTCyTCTBUE OOPBIBOB;

- JJIg OmpefieJieHWs] TeXHUYECKOr0 COCTOSIHUSL 3a3eMJISIFOLLero yCTPOUCTBa
B COOTBETCTBUM C HOPDMaMU MCTIBITAaHUM  37€KTPOOOOPY/I0BaHUS  [IOJDKHBI
TIPOU3BO/IUTHCS:

M3MepeHHe COTPOTUB/IEHHS 3a3eMJISIIOIIer0 yCTPOUCTBA;
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V3MepeHrWe  HarpsDkeHusi  TPUKOCHOBeHUsi (B 3/7IeKTPOyCTaHOBKaX,
3a3eMJISIoLee  YCTPOMCTBO KOTOPBIX BBITIOJIHEHO MO HOPMaM Ha HampsyKeHde
TIPUKOCHOBEHUS1), TIPOBEPKA Ha/IWUUsl LieMd MeXAY 3a3eM/SIIOLMM YCTPOKWCTBOM
Y 3a3eM/IsieMbIMU 3/IeMeHTaMU, a TakKe COeJJMHEHWM eCTeCTBEHHBIX 3a3eMJIUTeser
C 3a3eMJISIFOILUM YCTPOHCTBOM;

M3MepeHre TOKOB KOPOTKOIO 3aMbIKaHUSl 3JIeKTPOYyCTaHOBKM, TIPOBepKa
COCTOSIHUSI MPOOMBHBIX TIpe/JOXpaHUTelIel;

M3MepeHue YZeJIbHOrO COTpPOTHB/IEHUS TPYHTa B palloHe 3a3eMJISIFOLLEro
yCTPOWCTBA;

- U3MepeHusl TapaMeTpOB 3a3eMJISIOIIUX YCTPOWMCTB - COINpPOTHBJIEHHE
3a3eMJISIIOLLer0 yCTPOMCTBA, HalpsbKeHWe NMPUKOCHOBEHHs], NTPOBepKa Ha/lnuusl ey
MeXIy 3a3eMJIUTE/ISIMUA U 3a3eMJIsieMbIMU 3JIEMEHTAMM - IPOM3BO/SATCS TaKKe Mocjie
DEKOHCTPYKIIMM ¥ PpPEeMOHTa 3a3eMJISIOIIMX YCTPOWCTB, TP OOHapYy’>KeHUH
paspylleHusi WIA TepeKpbIThs  M30a9TOpoB  BJI  3/1eKTpUueckod  yrowu.
[Tpy Heob6X0AUMOCTU [O/DKHBI TIPUHHMMATBCS Mepbl M0 /AOBeJeHWI0 TlapaMeTpOB
3a3eMJISIFOLUX YCTPOWCTB 10 HOPMaTHBHBIX;

- TIPM MCHOJb30BaHUM B  3JIEKTPOYCTAaHOBKE YCTPOWCTB  3allIUTHOTO
oTk/mouenus (ganee - Y30) 10/DKHA OCYLLECTB/ISATBCS ero NMpoBepKa B COOTBETCTBUU
C peKOMeHalusIMU 3aB0O/ja-U3rOTOBUTEJIS U HOpMaMH WCTIBITaHUM
3/IeKTPO0O0DPY/J0BaHMSI.

Bbi6op kabeneti

B cooTBeTCcTBMM €O  CTaTUCTUKOM OCHOBHOM TIPDUYMHOW  T10KapOB
OT 3JIEKTPOU3/IeNIUil SIB/SIIOTCS 3/7eKTpuueckre Kabenu. [TosTomy, asis obecrieueHust
ro>kapHoi 0e30MacHOCTH, HeoOX0UMO MpaBUIbHO BbIOWpaTh KabesibHble WU3/eust
TI0 TUITY UCTIOJIHEHUS U CEUeHUI0 TOKOTIPOBO/ISIIUX JKUJI.

[lpu BbibOpe THMA WUCMONMHEHUs Kabenell msi OOBEKTOB —pa3/IMUHOIO
Ha3HaueHWs MOXXHO BOCTIO/b30BaThcsl TpeOoBanmsmu ['OCT 31565-2012, B
COOTBETCTBUH
C KOTOpPbIM B HOPMAaTUBHOW [JOKYMeHTal[id Ha KabesjbHOe H3je/ue [0/DKHA ObITh
yKa3aHa o00siaCThb ero TpUMeHeHHsi C yueTOM Ti0KasaTe/iell OIacHOCTH M TWIIA

UCIo/IHeHus1. B AdaHHOM CTaHAapTe IIpUBeeHa Ta6JII/II_[a «HPEI/IMYU_IECTBEHHBIE
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obactu IpUMEHEeHNA KabeIbHbBIX H3,Z[€J'IPII>1 C yudyeTOM HX THIIA HCIIOJTHEHUS»

npe/icTaB/ieHHasi B Tabnutie 4.

Taouna 4

IIpenMymiecTBeHHbIE 00,1aCTH MPUMeHeHHs Ka0e/TbHBIX U3/e/THi C

YU4e€TOM UX THIId UCII0/THEHUA

Knacc
Tun nenoners TI0’KapHOM [MpenmyiiecTBeHHast 00/1aCTb IPUMEHEHUST
Kabe/IbHOro U3Ze/ust
OIMacHOCTH
be3 0603HaueHUs 01.8.2.54 515t ofMHOUHO MPOK/IaZKY B KabesIbHBIX COOPY>KEHUSIX U TTPOU3BO/CTBEHHBIX
roMelteHusix. ['pyrimoBast MPOK/Ia/iKa pa3pelaeTcst TOJMBKO B HapY>KHBIX
3/1EKTPOYCTaHOBKAX U MIPOU3BO/CTBEHHBIX MTOMEIIeHHUSIX, T/je BO3MOKHO JIUIITh
TepUoIYeCcKOoe MPUCYTCTBHE 00CTY>KUBAIOIIIET0 MePCOHAaa, TPU 3TOM
HeoOX0/IMMO TIPUMEHSITh TTACCUBHYIO OTHE3allUuTy
Hr(A F/R) I11a.8.2.5.4 | [s1s1 TPOK/IaZIKH, C y4eTOM 00beMa roproueii Harpy3ku Kabenel, B OTKPBITBIX
Hr(A) 1116.8.2.5.4 |KabeabHBIX COOPY)KeHUsIX (3CTaKazax, rajepesix) Hapy>KHbIX
Hr(B) 112.8.2.5.4 3/1eKTPOYCTaHOBOK
Hr(C) [13.8.2.5.4
ur(D) [14.8.2.5.4
Hr(A F/R)-LS IM1a.8.2.2.2 | [dnist IpOK/IAZIKU, C yUeTOM 00beMa roproueii Harpy3ku Kabesed, Bo
Hr(A)-LS [116.8.2.2.2 |BHYTPEHHHUX 3/IeKTPOYCTaHOBKaX, a TaK)Xe B 3/]JaHHsIX, COOPY’KEHUSAX 1
ur(B)-LS 2.8.2.2.2 3aKPBITBIX KaDeTbHBIX COOPY>KEHHUSIX
Hr(C)-LS [13.8.2.2.2
ur(D)-LS [14.8.2.2.2
ur(A F/R)-HF IM1a.8.1.2.1 | [nist IpOK/IaZIKK, C yueToM 00beMa roprouei Harpy3ku Kabejed, Bo
ur(A)-HF [116.8.1.2.1 |BHyTpeHHHX 3/IeKTPOYCTaHOBKAX, a TaKXXe B 3[JaHUSAX U COOPYKEHUSIX C
ur(B)-HF 2.8.1.2.1 MAaCCOBBIM TIpeOBIBAHUEM JTIOZEH, B TOM YHUC/IE B MHOTO(YHKIMOHATBHBIX
ur(C)-HF [3.8.1.2.1 BBICOTHBIX 3[JAHUSIX U 3[,@aHUSX-KOMITJIEKCaxX
ur(D)-HF 114.8.1.2.1
Hr(A F/R)-FRLS IM1a.7.2.2.2 | [Osis1 IPOK/IAZIKU, C yUeTOM 00heMa roproueii Harpy3ku Kabesel, B cuctemax
ur(A)-FRLS [116.7.2.2.2 |TpOTHBOMO>KAPHOM 3alUTHI, a TAK)KE PYTUX CUCTEMaX, KOTOPbIE JODKHBI
ur(B)-FRLS I2.7.2.2.2 COXpaHATh PabOTOCIIOCOOHOCTD B YC/IOBUSIX TIOXKapa
ur(C)-FRLS [13.7.2.2.2
Hr(D)-FRLS 114.7.2.2.2
Hr(A F/R)- FRHF MM1a.7.1.2.1
Hr(A)-FRHF 1116.7.1.2.1
ur(B)-FRHF 112.7.1.2.1
ur(C)-FRHF [13.7.1.2.1
Hr(D)-FRHF 14.7.1.2.1
Hr(A F/R)-LSLTx MMla.8.2.1.2 | /Ins NpOKIaJKH, C yueToM 0ObeMa roproueli Harpy3ku Kabesel, B 3aHUsIX
Hr(A)-LSLTx 1116.8.2.1.2 |ZeTCKUX /IOMIKOIbHBIX M 00pa30BaTe/IbHBIX YUpeKIeHH,
ur(B)-LSLTx 2.8.2.1.2 CreLMaIM3UPOBAHHbBIX JOMax MPecTapenbix U UHBANIU/OB, OO/LHULAX, B
ur(C)-LSLTx [13.8.2.1.2 Cra/ibHBIX KOpITycax uOﬁpaBOBaTEIIbeIX yupe)XleHui1 UIHTepHaTHOr0 TUIa U
ur(D) LSLTx M4.8.2.12  |ACTCKMX YUPOKACHII
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
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Tun ucrnonHeHus Knace o

TI0’KapHOU I[Tpenmy1ijecTBeHHas 06/1aCTh IPUMEHEHHUS
Kabe/IbHOro U3Ze/ust

OIMaCHOCTH
Hr(C)-HFLTx I13.8.1.1.1
Hr(D)-HFLTx I14.8.1.1.1
Hr(A F/R)-FRLSLTx |IT1a.7.2.1.2 |/l MpOK/JIagKu, ¢ yueToM obbemMa ToproUeli Harpy3ky Kabeme, B crcTeMax
Hr(A)-FRLSLTx I116.7.2.1.2 | TIPOTHUBOIO>XapHOM 3aLLUTEI, a TAKXKe B JPYTUX CUCTEeMaX, KOTOPbIe J0/DKHBI
Hr(B)-FRLSLTx 112.7.2.1.2 COXPaHATH PA0OTOCIIOCOOHOCTD B YC/IOBUSIX TIOXKApa, B 3[AHUSIX [J€TCKUX
Hr(C)-FRLSLTx 113.7.2.1.2 JOIIKOJIbHBIX 00pa30BaTebHBIX YUPEXKIEeHUH, ClIeliali3upOBaHHbIX JOMaxX
ur(D)-FRLSLTx 114.7.2.1.2 TpecTapesblx ¥ MHBaNU/0B, O0/IBHHUIIAX, CIIaJbHBIX KOPIycax
Hr(A F/R)-FRHFLTx | [Tla.7.1.1.1 00pa3oBaTesbHbIX YUPeXXJeHU UHTePHATHOTO TUIIA U IeTCKUX YUpeXK/eHUH
Hr(A)-FRHFLTx [116.7.1.1.1
Hr(B)-FRHFLTx Im2.7.1.1.1
Hr(C)-FRHFLTx I13.7.1.1.1
Hr(D)-FRHFLTx 114.7.1.1.1

Ha »37eKTpOyCTaHOBKM U 3JIeKTPUUECKUEe IIeMUA >KAMBIX U O0OI[eCTBeHHBIX
3laHUM B TOPOJAX U CeJbCKUX HaCeJeHHbIX MyHKTaX HOMHWHAIbHBIM HamlpspKeHUeM
no 1000 B mepemMeHHOro TOKa pacrpocTpaHsitorcsi  TpeboBanus — CII
256.1325800.2016,

B COOTBETCTBUH C KOTOPBIM:

- BHYTpEHHHE 3/IeKTpUUeCKre CeTH [IO/DKHBI ObITb He pacIipoCTPaHSIOIIUMU
ropeHre W BBINOJMHATHCS KabensMd M TIPOBOJIAMU C JKWIaMU W3 MeAud WU
amIrOMUHKeBbIX CruiaBoB Mapok 8030 u 8176, mmHONpoBogamMu C MeAHbIMU [IMHAMU
B cooTBeTcTBUM C TpeboBanusamu [1YD, 'OCT 31565,OCT P 50571.5.52,
'OCT P 58019, CIT 76.13330, a Takke TpeOOBaHUSAMU 3EKTPO- U TI0’KapHOU
0e30MmacHOCTY;

- CeueHUs] TOKOIPOBOJALLIMX MeJHbIX KU/ U KU/ U3 aJIFlOMUHUEBBIX CILJIaBOB

Mapok 8030 1 8176 mo/mKHbI OBITH He MeHee yKa3aHHBIX B Tabuile 5;

Taosua 5
CeueHHUs1 TOKOMPOBOAAIIUX MeJHbBIX KU/ U )KI/I U3 a/TIOMHUHHEBBIX CIVIAaBOB
Mapok 8030 u 8176

HauMeHblilee ceyeHre TOKOTIPOBO/SIIX KT
Kabesieii ¥ poBO/IOB, MM’

HaumeHnoBanue 1uHUA
MeZIHbIMU JKWIaMH U3 a/TFOMUHUEBBIX
JKAJIaMU criiaBoB Mapok 8030 u 8176
JIMHUM IPYTINIOBBIX CeTel OCBeLeHUsI 1,5 2,5
JIMHUM rpyNNOBBIX CeTer pO3eTOK 2,5 4,0
JIMHUY OT 5Ta)KHBIX [0 KBAPTUPHBIX 2,5 4,0
IIUTKOB U K PACUETHOMY CYETUUKY
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JIuHuM pacnpefieTeIbHON CETU 4,0 6,0
(cTOsIKM) [/151 TUTaHUsI KBAPTUP

- [Ipn CoeJMHEHWH TMPOBOJIHUKOB C XWJIdMH M3 d/IOMHWHUEBBIX CIIVZIABOB MdPOK

8030 m 8176 C 3/1€KTPOyCTaHOBOYHbIMU W3/eJUSIMHM, arrapaTamy 3aljdTbl U
CYETUMKaMU DPEKOMEHJyeTCs WCIO0JIb30BaTb COeJUHUTE/IbHbIE YCTPOWMCTBA B
cootBercTBUM C TpeboBanussmu 'OCT 31604 a1 KOMMyTal[iid TPOBOJHUKOB U3
a/IFOMUMHUEBBIX CIJIABOB C KOHTAKTaMHU /1S TIPOBOJHUKOB U3 Me/IN.

HOns obecrieueHust HaJle>KHOCTH KOHTAKTHBIX coeIMHEHUH B
pacripezieIMTebHbIX KOpoOKax cnenyer OCYLLeCTBJIATh coelMHEHUe
TOKOTIPOBOJSAIIMX W1 M3 CIy1aBOB aatoMuHus Mapok 8030 u 8176 mpu momoriu
BUHTOB WU aJIFOMUHHEBBIX TU/b3, METOJ0M OIPeCCOBKH UM UCIIOIb30BaTh CBAPKY.

[Tpu MOHTa)ke OTBETBJ/ISIEMBIX Kabeseil C >KWlaMHu U3 aTFOMUHHEBBIX CI/IaBOB
Mapok 8030 1 8176 q0/KHBI IPUMEHSATHCSI CKUMBI C OLJMHKOBAHHBIMUA KOHTAaKTaMH.

[Ipy BBINO/JIHEHUM COEAVWHEHUM B 3JIEKTPOMNPOBOJKAX C TOKOMPOBOJSIIMMU
KAJlaMA W3 CIulaBoB  amoMuHusag  Mapok 8030 u 8176, ewm Tunl
3JIeKTPOYCTAaHOBOUHBIX M3[e/MA COAEPKUT MeJHble WIU JIaTYHHble KOHTAaKThI, [JIS
obecrieueHrsi CTabWIBLHOCTH KOHTAKTHOTO COeJUHEHUsS] CJiefilyeT TPUMEHSITh
3JIEKTPOIIPOBOSLLIIE CMa3KHU.

Menp vmeeT Jyulllyt0 TPOBOJAUMOCTb, TI0 CPABHEHUIO C atOMHUHUEM, UTO
obecrieuriBaeT IIPU MEHBIIIEM CeUeHUH 00JIBIITYI0 MaKCUMAa/IbHYIO TOKOBYIO Harpys3Ky.

Me/HbIl TTPOBOJHUK MeHbIIIe TOJBepraeTcss OKUC/IeHHI0 U CIocobeH JoJiroe
BpeMsl COXpaHATb KayeCTBO KOHTAaKTOB IIPU COEAUHEHUM B paclpefeuTebHbIX
KOpoOKax U Apyrux nprubopax.

B kumbix u OOIeCTBeHHBIX 3[aHUAX C TPUMEHEHHEeM JIePeBSHHBIX
KOHCTpPYKLuK B cootBercTBHe C CIT 451.1325800.2019 u CII 452.1325800.2019
BHYTPEHHHE 3/IEKTPUUeCKUe CeTH J0/DKHBI ObITh He pacipOCTPaHSIONUMH TOpPeHre 1
BBITIOJIHATHCS KabensiMy 1 poBoAaMu ¢ MegHbIMM >xuiamu B TOCT 31565, TOCT P
50571.5.52, CIT 76.13330.

CIT 256.1325800.2016 pgomyckaeT mpuMeHeHWe KabelbHbIX WU3Ze/Nnuid C
TOKOIIPOBOJALMMU  JKWIaMWA W3 aJlOMUHUEBBIX CIUIaBOB /Il  OpraHu3aliuu
BHYTPEHHUX CeTel, HO HAaK/Ia/IbIBaeT Ha UX MOHTAX [IOTO/THUTE/IbHbIE OTPaHUYEHUS.

s obecriedeHUst HaZIe)KHOCTU 3JIEKTPOTPOBO/IOK B 3/IaHUSX, BBITIO/THSEMBIX

IMMpoBOJaMHU U KabessaMu C TOKOIIPOBOJAINUMHU XKWJIaMU U3 CIIJIABOB a/IOMWHUA, TIPU
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MOHTa)Ke /IO/DKHBI ~ MCITO/Tb30BaThCsl  JIMOO  3/IEKTPOYCTAHOBOUHBIE — W3JENHS,
KOHTAKTHBIe TPYMIbl KOTOPHIX MMEIOT CrelMa/bHble TOKPBITHS, 00ecrieurBaroliye
CTaOWUMBHOCTL  KOHTAaKTHOTO COeAWHEeHWs KakK C MeAHBbIMHA, TaK W C
TOKOTIPOBOZSIIIMMU >KUJIaMH W3 CIJIaBOB a/lFOMUHHSA, UTO ZIO/DKHO OBITb OTPa’KeHO B
MapKupoBke (Haripumep, Cu/Al) mubo 1pu MCT0/Ib30BaHUM CEPUMHO BBITTyCKaeMbIX B
CTpaHe yCTaHOBOYHBIX W3[e/IMA  [O/DKHbl TPUMEHATHCS  JOTNOJIHUTE/IbHbIE
TeXHUUYEeCKHe Cpe/iCTBa, 0becrieunBaroliie CTabMIbHOCTh KOHTAaKTHBIX COeIMHEeHUH.

[Ipy  KOpPOTKOM  3aMblKaHWM  MeJHble  JKWIbl  SB/SIOTCI  OoJiee
T10’Kapo0e30TacHbIMH, UYeM JKWIbl W3 a/JFOMUHHEBLIX CIUIaBOB 3a CYeT MeHblekh
3a)KUTaTelbHOM CIMOCOOHOCTU YacTUI] MeJu [0 CpPaBHEHMIO C 3a)KuraTe/bHOM
CII0COOHOCTBIO YaCTHIL] a/TFOMUHUSI.

C TOUKM 3peHUs MOXKapHOW 6e30MacHOCTH, TIPeTIOUTHUTE/LHBIM SB/SETCS
TIpUMeHeHre KabeTbHbIX U3/[e/TMii C MeHBIMH TOKOITPOBOASIIMMU JKU/IaMH.

Ha noykapHyto 6e3011acHOCTb 3/IeKTPOITPOBO/IKH B/IUSIET TTPABU/ILHOCTH BbIOOpa
ceueHUs] TOKOTIPOBOZSAIINX KU Kabemneil. HeBepHbIH BBIOOp ceueHUs] Kabesist MOKET
TIPUBECTU K €ro TeperpeBy, OMJIABAEHUIO H30JIALMM U €ee BOCIUVIAMEHEHUIO WIH K
KOPOTKOMY 3aMbIKaHUIO C TIOC/IeAYIOIMM BO3rOpaHUEM.

OCHOBHBIM TlapamMeTpOM, KOTODbIi HeOOXOJWMO YyUWTBHIBaTh TIPU pacyeTe
ceueHus1 Kabensi sAB/sSETCS [JUTeNBHO [OMYCTHMasi TOKOBasi Harpyska, T.e.
MaKCHMajbHasi BeJIMUYMHA TOKa, KOTOPYIO Kabeb MOXKeT TPOITyCKaTh Oe3 reperpeBa B
TeUueHHe JI/TMTe/TbHOIO0 BPEMEHHU.

PacueTHble  3/ieKTpUYeCKWe  HArpy3Kd 11 pa3iMUHbIX  JKUBIX U
o0I1[eCcTBeHHBIX 3/IaHUM Mpe/icTaBeHbl B pa3gene 7 CIT 256.1325800.2016.

71 TipoBefieHHsI CAMOCTOSITeJTbHOTO pacueTa ceueHusi Kabesst 1O TOKY /st
YaCTHOTO /ioMa (KBapTHUPhl) HEOOXOANMO BBITIOTHUTD CIeIyIOIIHe IeHCTBUS:

- Oonpefie/uTh CyYMMAapHYH0 MOIIHOCTb BCE€X 3J/IEKTPOIIPHOOPOB, KOTOpBIe
OJTHOBPEMEHHO MOT'YT ObITh BK/TFOUEHBI B CETbh;

- paccuuTaTh CWIy TOKa, KOTopasi OyjeT TipoTekaThb IO Kabe/i0 Mpu
BK/IFOUEHUWU [IaHHBIX 3JIeKTPONPHUOOPOB;

- 110 TabJIMLIe OTpele/TUTh HauboJiee MOAX0sAIee ceueHre Kabes.

CymMmapHasi MOIITHOCTb 3jieKTporipubopoB (P, BT) BbiumcaseTcss Kak cymma

MOII[HOCTeH OT/Ie/TbHBIX TIPUOOPOB, KOTOPhIe MOTYT ObITh BK/TIOUEHBI OJHOBPEMEHHO.
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[aHHbIe O MOIHOCTA KaXK/IOTO 3/IeKTpUYecKoro Tpubopa yKas3bIBalOTCA B €ro

TacropTe, pyKOBO/ICTBe 110 SKCITyaTalluy U T.11.

Pacuer cunmbl ToKa (I, A) mpoTeKaroliero Mo Kabemro TPOBOAUTCS TIO

dbopmynam:

st onHo(asHol cetu HanpsbkeHueM U = 220 B
e
[-cosg

A1 TpexdasHou cety Hanpsbkennem U = 380 B
P

|- S
m'{?TDT-CDEE,E?

JJ1st OBITOBBIX /IEKTPOIIPHUOOPOB cos = 1.

K. — kK03¢duienT ofHOBPEMEHHOCTH, T.e. KakKasi 4acTb IPUOOPOB MOKET
ObITH BK/TFOUEHA OZJHOBPEMEHHO.

[171s TIOBBIIIIEHUS TTOXKApHOM 0e30MacHOCTH, B pacueTe /s YaCTHOTO JioMa
(KBapTUpBI) MOYKHO TIPEATIOIOKUTb, UTO B CeTh OJHOBPEMEHHO MOTYT ObITh
BKJIFOUEHBI BCE 3JIEKTpPHUUECKHe MPHUOOPHI U MPUHATH KO3 duruent K, = 1.

3Has BeIMUMHY TOKa, CeueHWe TIPpoBOZla HaxoJaT 1o Tabmwme 6.
Eciv okakeTcst uTo pacueTHoe W TabIMUHOe 3HAaueHWs] TOKOB He COBIAZIAl0T, TO B
9TOM CJTyuae BbIOMparOT O/irbKaiiiiiee Gosbillee 3HaUeHWe CeueHHsT TOKOIIPOBO/IsIIeH

JKUJIBI Kabests.

Taobua 6
BbI00p ceueHHsi MPOBO/iA 10 Be/IHYHHE TOKA
Ceuenne Me/iHbIe >KU/bI TIPOBOZIOB U Kaberei
TOKOITPOBO/IsAIIei Hanpsokenue, 220 B Hanpsokenue, 380 B
KATIBI, MM TOK, A MOIIHOCTb, KBT TOK, A MOIIIHOCTb, 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
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Ceyene MepHble >KUbI TIPOBOZIOB U Kabeieit
TOKOIIPOBO/SLLeN Hanpsokenue, 220 B Hanpsokenue, 380 B
HKHTTBL, MM’ TOK, A MOLL[HOCTb, KBT TOK, A MOLL[HOCTb, KBT

35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 47,3 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
2,5 20 4,4 19 12,5
4 28 6,1 23 15,1

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

Ecm B [oMe UMEIOTCS MOIIHBIE 3/IeKTPONPUOOpLI, Harpy3ka KOTOPBIX
cocrapsisier Oosiee 1,5 KBT, [Jig MX TOAK/IIOUEHUS] PEKOMEHAYEeTCS WCIIO/b30BaTh
OT/leJIbHYIO JIMHUIO.

YacTo npuxouTcs peliaTh 00paTHYO 3ajiauy, KOr/a /i U3BeCTHOTO CeueHus
TIPOBO/JIHMKA, TIPOJIO)KEHHOTO B JIOMeé WIA KBapTHpe, HeoOXOAMMO HaWTH
MaKCHMa/bHO JOIMyCTUMYIO Harpysky. B 3Tom ciyuae, 1o Tabnuiiam [/si JaHHOTO
CeYeHWs] TOKOITPOBOJSAIIEN >KWIbl Kabesis HaxoJuM MaKCHUMa/bHO [OIyCTUMYFO
Harpy3Ky. 3aTeM 3Hasi MOIITHOCTH 3/IeKTPUUeCKHX IPHUOOPOB, OrpefiesiseM, Kakue 13
HUX MOTYT OBITh OJJHOBPEMEHHO BK/IFOUEHBI B CETh.

CrnelyeT TOMHHUTB, UTO MaKCHMAaJIbHBIA [OMYyCTUMbIA TOK [Ji CTaHZAPTHBIX
OBITOBBIX 37IEKTPOYCTAaHOBOUHBIX W37e/Hi (BBIK/FOUATe/H, PO3eTKH) paBeH 16 A.
[TosTomMy BK/IOYAaTh B OJHY PO3€TKY WM TOAK/IHOUYATh K OJHOMY BBIK/IHOUATETIO

Harpy3Ky 6omee 16 A, uTo f/1g ofjHO(a3HOM CeTH COOTBeTCTBYeT 3,5 KBT Henb34l.
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3.3. HMeucrBus npu o0Hapy)KeHUuH aBapUHUHOI0 pexxuma
B 2JIEKTP0000pYy/f0BaHNH

ABapuiiHBIN pe’KUM pabOThI FKCILTYaTHPYEeMOTO 3JIEKTPOOOOPY/JOBaHHUS MOKET
TIPOSIBJISITHCSL B BUZIe CPAOOTKH arrapaToB 3/IeKTPUUeCKOH 3allliThl CeTH, U3MEHEeHUsI
I[BeTa TEPMOWH/MKATOPOB, OOHapy>XeHWsI 30H aHOMAaJIbHOTO HarpeBa 37eMEHTOB
3JIEKTPOOOOPYJOBAaHUS TIPU TEIUIOBU3WOHHOW /[IWAarHOCTHKe, CpPabOTKW JIaTUMKOB
TepmocucteM. Kpome Toro, 06 aBapuiiHOM pekuMe paboThbl 3/1eKTponprbopa MOXKeT
rOBODUTH TIOsIB/IEHHE Ha ero MOBePXHOCTH, LIHype W BWU/IKW MUTaHHWs OI/IaBJeHUH,
nedopMaluu Kopityca, BOSHUKHOBEHUM MpY paboTe HeXapaKTepHOTro IIyMa U 3araxa
TI/IaBALLEUCS N30SI,

[Tpu3HaKK aBapUMHOTO pekrMa paboThI 3/1eKTPO0OOPYJOBaHUS U 1eHCTBUS TIPU

1X 0OHapy’KeHUH Tpe/iCTaB/IeHbI B Tabmuiie 7.
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Taoaua 7

Ipu3HaKu aBapuiiHOTO pe;KMMa PadoThI 3/1eKTPO000PY/A0BaHNSI U AefICTBHA MPHU UX 00HAPY)KeHUH

IIpu3Hak aBapUHOrO pe)Xxuma

Bo3moxHast IMNpU4YvHAaA

PexkomeHjyemMble JeHCTBUSA

Cpaboran aBToMarruueckuii | KopoTkoe 3amMbIKaHue B LIETIH. Jran 1.

BBIK/IFOYaTe/Ib [Teperpyska B LieMu. - yCTaHOBWTh KakKOW THWIT ammapara 3amuThl  cpaboTan
(aBTOMaTHUECKUI BBIKJ/TFOUaTeJIb, YCTPOMCTBO 3aLLUThI

Cpaborano YCTPOKMCTBO 3alUThI | YTeuka TOKa. b depeHMATBHOTO TOKA, YCTPOMCTBO 3all[UThl OT MepeHarpsHKeHus,

I depeHIIMATEHOTO TOKa

YCTPOMCTBO 3allUThI OT AyrOBOro Mpobosi (MCKpeHust)) UK 10 KaKOMY
KaHaJly TpOM30LLI0 cpabaThiBaHHe, ec/ii TPUOOP KOMOWHUPOBAHHBIH,

T.e. 00beuHsIeT B cebe 1Ba U OoJiee THMA 3alUTHI;

- YCTaHOBUTb OOCTOSITE/ILCTBA TPH  KOTOPBIX  IPOU3OIILIO
OTK/TIFoUeHre. YTO TIPOM30IIUIO TIpe]; OTK/IIoueHHeM (TIOAK/IIoUeHHe
WM OTK/TIOUEHHe TIOTpeOuTeIsl, MepiiaHie CBeTa, aHOMasibHasi paboTa
3/1IeKTpOnpruOopoB U T.M.)? Kakue Harpy3ku ObUIM TIOJK/IFOUEHBbI U

Cpabortano ycTpoiicTBO 3amuTthl  OT | [dyroBoii

JIyTOBOTO TP000sT (ICKpeHWsT) npoboii(Tioc/ieloBaTe/TbHbBIH,
rapasyie/ibHbIM, Ha 3eMJII0)
WA UCKPEHHeE.

CpaboTtano  ycTpoWcTBO 3amuThl  OT | [lepemnazibl HANIPsHKEHUST

TriepeHarnpspKeHust

O B pabote? Korzma u ckoMbKO pa3 cpabaTbiBajsv  arrapaThl
3aLLUThI?

- TIPOBECTH BHU3yasbHBIA OCMOTP 37€KTPo0O0pyJ0BaHus (IIHYDPbI
MMUTaHWsI, PpO3eTKH, BBLIK/IIOYATE/NM, KOHTaKTHble COeAWHEHUs,
coeIMHUTE/IbHBIe KOPOOKH, 3/IEKTPONPHUOOPhI) Ha Ha/luuue BUAWMBIX
TOBPeXX/IeHW (M3MeHeHHe LIBeTa WM OTUIaB/IeHWe U30JISLHU, CIIeMbI
TEPMUUECKOTO BO3JeWCTBHUsS B pe3yjbTaTe KOPOTKOTO 3aMbIKaHWS,
WCKDEeHWs], TIeperpy3o0K);

- eCJI TIpY BU3YyaJbHOM OCMOTpe OOHapy)KeHbI TIOBPeX/eHUs, TO
HEOOXOAMMO TIPUCTYNUTh K YCTPAaHEHWIO TIPUYMH BbISBJIEHHBIX
MOBpeXJAeHUN v PEMOHTY (3amene) MOBPEXIEHHOI 0
3/1eKTp0000PY/J0BaHMS;

- eCJIY TIPU BHU3yaslbHOM OCMOTpe TIOBpeX/jeHusl He 00Hapy»KeHbl, TO
HeoOXOAMMO TIPEUTH K 3Tary 2.

Jrar 2.

[TpoBepuTh HazyIeXKaIlyt0 PabOTY arrapaTta 3aluThI.

- U151 YCTPOWCTBA 3alUThl OT NIepeHanpshKeHUsi U3MePUTh 3HaueHue
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IIpu3Hak aBapuilHOT0 pe)xuMa

Bo3morxHas INpU4YHHA

PexkomMeH/jyeMble JelCTBUA

HamnpsDKeHUs1 MuTaromleld cet. FEcau  3HaueHWe  TIMTAROIIEro
HaMpsDKeHUs CeTH BBIXOAWT 3a [JUAla30H YCTaBKW armapara (Heke
HIDKHETO TIpeJiesia WK BbIIle BepPXHEro), To mpobsema B cetu. Ecin
3HaueHUe TIMTAOILET0 HATIPSDKEHUSI CETH JIEXKUT B AiMaria30He YCTaBKH,
TO ammapar 3all[UThl HEUCTIPAaBeH U ero He0OXO0MMO 3aMeHHTh;

- [T yCTpPOWMCTBa 3allUThl AuddepeHIMaIbHOTO TOKa B
COOTBETCTBUM CO CTaHAApTam# [7, 8] B KOHCTPYKI[UM [JOJDKHO OBITh
MpeAlyCMOTPEHO  TeCTOBOe  yCTPOMCTBO  (KHOIKA),  KOTOpoe
obecrieuriBaeT TIPOBEPKY pabOTOCTOCOOHOCTH —armapata. Takke
MO>KHO TIPOBEPHTH PabOTOCIIOCOOHOCTh YCTPOHCTBA C TIOMOIIBIO
npuOOPOB MPOBEPKU 1 U3MEPEHHs TapaMeTPOB YCTPOWCTB 3allJUTHOTO
OTK/ToueHusi. ECM ammapaT 3al[uThl HEUCIIPABEH, ero HeoOXOoAuMO
3aMEeHMHTb.

- IS YCTPOWMCTBAa 3alllUThl OT /AyroBOro Tmpo0osi TPOBEPUTH
paboTOCIIOCOOHOCTh  ammapaTa B COOTBETCTBUM C WHCTPYKIIMEH
3aBO/a-U3roTOBUTE s Haripumep, C TIOMOIIIBbIO TECTOBOTO YCTPOKMCTBA,
BXO/IAIIETO B KOMIUIEKT TIOCTAaBKH TPUOOpa, MPH MOMOIIUA TeCTOBOM
KHOTIKM Y T.J. EC/M anmapar 3aluThl HEMCIIPAaBeH, ero HeoOXoJ1UMO
3aMeHHTb.

- IJIst ABTOMAaTHUEeCKOT0 BBIK/TFOUATE/IS TIPOBEPUTH
paboTOCIIOCOOHOCTD MeXaHu3Ma pacIieTIeHHs. B3Bectu
ABTOMATHUUECKHMH BBIK/IIOUATE/b PYKOH M T0C/Ie OTK/IFOUMTh ero. I1pu
OTKJTFOUEHUH [I0JDKEH OBbITh C/IBIIIIEH XapaKTePHBIH I[e/TUOK.

Ecnmu  anmaparbkl  3/IEKTPUYECKOW — 3alllUThl  MCIIPABHBI,  TO
He0OX0IMMO TIeperTH K 3Tary 3.

Jrar 3.

ITpoBepKa NpHCOeJMHEHHBIX HAarpy30K (3/1eKTPOTIPHOOPOR).

- TIPUCOEJUHATb K 3J/IeKTPUUYECKOW Lieu ToouyepesHO I10 OZHOU
Harpy3ke, KOHTPOJUPYsI CpabaThIBaHUSI arrapaToB 3alllUThI;

- TIPY BBISIBJIEHUU HAarpy3KH, BbI3bIBaIOILel cpabaThiBaHKe arrapara
3allUThl, BBIBECTH HAarPy3Ky M3 SKCIUTyaTal[|H.
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IIpu3Hak aBapuilHOT0 pe)xuMa

Bo3morxHas INpU4YHHA

PexkomMeH/jyeMble JelCTBUA

Pe3ynbTaThl  TMpOBEpPKH, a  TakKKe  BCe  IIPOBe/leHHbIe
npodunakTHyeckue W peMOHTHble  paboThl  [JO/DKHBI  OBITH
3a(hMKCUPOBaHbI B )XypHare.

TepMOI/IH'Z[I/IKaTop HU3MEHU BeT

[Teperpy3ka 1jemu.
I1/10X0¥ KOHTAKT.

- BeiBecTH 3/1€KTpO0OOOPYIOBaHKE U3 SKCIUTyaTallly;

- YCTaHOBUTh 0OCTOSITENILCTBA, TMPU KOTOPBIX TTPOM30LIIe/ TIeperpes
(kakre Harpy3ku ObUIM TOAKIIOUEHbI W ObIM B pabote, Tmpu
BO3MOXXHOCTH H3MepUTh TMPOTEKarluii TOK C LieJbl0 BbISB/IEHUS
reperpyskm).

- TIPOBECTH BH3ya/lbHBIA OCMOTpP 37eKTpoobOpy/OoBaHMs, Ha
KOTOPbIii HaHeCeH TepMOMH/AMKATOp Ha HajJuuuMe BUJUMBIX
MOBPeXXJeHU (M3MeHeHUe 1[BeTa WM OrJiaBjeHue W30JISLWH, CJie/bl
TEPMUUECKOT0 BO3/IeHCTBUS B pe3y/bTaTe KOPOTKOTO 3aMbIKaHWS,
WCKpEeHWUSI, Teperpy3oK);

- eCJIM TIpY BU3Ya/JlbHOM OCMOTpe OOHapy»KeHbl TIOBPEX/EHHSsI, TO
He0OXOIUMO TIPUCTYIIUTh K YCTPAHEHWIO TIPUYMH BBISBJIEHHBIX
TOBPEKJeHUN v PEMOHTY (3amene) TIOBPEXX/IeHHOI'0
3/1eKTPO0OOPY/J0BaHHUS;

- €CJIU TIpY BU3YaJIbHOM OCMOTpE TIOBPEXXAeHUs] He 0OHapyKeHbI —
MPOBECTH OLIEHKY €ro COCTOSIHUSI U BBIIOJHUTH MPOQUIaKTUUYECKHe
paboThI;

- YAQJIUTh CTapblii TEDMOMHAMKATOP U HAHECTH HOBBIM.

B >KypHame yka3aTb [aTy OOHapy)XeHUs TieperpeBa, TPHUHWHY,
TpoBe/leHHbIe paboThI (PEMOHT, 3aMeHa, TPOohUIaKTHUeCKe paboThI),
JlaTy HaHeceHWs HOBOTO TepPMOMH/MKATopa, COCTOSIHWe HOBOTO
TepMOMHAUKaTOopa (LiBeT, TpaZlyMpoBKa WU.T.I1.).

[TonyueH curHaa mNo)kapHOW ONACHOCTH
OT TEPMOCHUCTEMBI

[Teperpy3ska.
I1710X0M KOHTAKT.

B cnyuae nomyyeHus curHasna o reperpese:

- YCTAHOBUTh MECTO, T/le MPOU30IIL/I0 cpabaThiBaHKe 1aTUMKa;

- 3a(uKcUpoBaTh B JKypHaje BpeMsi, MeCTO W HauMeHOBaHHe
3/1eKTpPO00OPYZOBaHMSsI, HA KOTOPOM TPOM30IIJI0 cpabaThIBaHUE;
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IIpu3Hak aBapuilHOT0 pe)xuMa

Bo3morxHas INpU4YHHA

PexkomMeH/jyeMble JelCTBUA

- TIPOM3BECTH OCMOTP OOOPYZOBaHUS, TI0 TPHUYMHE KOTOPOTo
MPOM301II0 cpabaThiBaHUE CHCTEMBI;

- TI0 pe3y/jbTaTaM OCMOTpa, B C/iyuae BbISIBJIEHUS] HEMCIIPaBHOCTH,
MPOBECTU PEMOHT, TeXHUUeCcKoe OOC/Ty)KUBaHWe WA 3aMeHY
3/1eKTPO0OOPY/J0BaHUS;

- TIpd HeoOXOAMMOCTHM 3aMeHUTh [aTUMK C COOTBETCTBYHOLLEH
OTMETKOM B >KypHare.

[Ipy  mpoBefileHMM  TeIJIOBU3MOHHOM
[IMarHOCTUKM OOHapy)KeH aHOMasbHbIN
Harpes 3/1eMeHTa 3/1eKTpPo000pyJ0BaHHUs

[Teperpy3ka.
[T10x01 KOHTAKT.

[lpu oOHapy)keHWM aBapUHOTO II0)KApOOTacHOro Jedekra
3/1eKTpo00OpyZIoBaHNe HEOOXOJWMO HeMe[JIeHHO BBIBECTH U3
9KCIUTyaTal[iy ¥ NPOBECTH PEMOHTHBIE PabOThI.

[Tocre yCTpaHeHuUsI HeHCIIPaBHOCTeH, TIPUBEILINX K
BO3HUKHOBEHUIO Jled)eKTa, PEeKOMeHZYeTCsl TPOBeCTH TIOBTOPHOE
TeIJIOBU3MOHHOE 00C/IeIoBaHKe JTAaHHOI0 00BEKTa.

Pe3ynbTaThl TIOBTOPHOM /[UAarHOCTUKWA 3aHECTH B TPOTOKOJ C
yKa3aHHeM TPOBeZIeHHbIX PEMOHTHO-TIPOGHIAKTHUECKHX PaboT.

PekomMeH/[yeTCsI TIPOBO/IUTH ~ BHEIIAHOBYIO  TEMJIOBU3MOHHYIO
[MarHOCTUKY OTZAe/bHBIX 3JIeMEHTOB 3/1eKTPOOOOpYAOBaHUs TOC/Ie
KaX/]0T0 MX PeMOHTA W/IM 3aMeHbI.

Pe3ynbTaThl BHEIVIAHOBOW AMAarHOCTUKH 3aHOCSTCS B MPOTOKOJI C
yKa3aHueM MPUYMHBI 00C/IeJOBaHMSI.

[Tpu pabote 3neKTpUYeCcKOro mpudopa
Hab/roflaeTcsi He  XapaKTepHBIM  IIIyM,
3anax IiaBsiLencs U30JIsLUN.

[Tepenazbl HaNPsKEHUS.
Hapymenue MpaBUI
9KCIUTyaTaluu.
HewcnpaBHOCTB
j/ieKTpornpubopa

OTKJTFOUUTD 3JIEKTPOTIPUOOD OT CETH.

OcMoTpeTh MpUOOpP Ha Ha/IMuKe HEUCIIPABHOCTEH (OT/IaB/ieHHe UK
MOBPEX/IEHWE W30JISIIIMU TIUTAIOIIEro IHypa, AedopMaliys Kopriyca u
T.1.).

[Ipy oOHapy)keHMHd HEWUCTIPaBHOCTH BBIBECTH Tpubop U3
9KCIITyaTal|H.

[Tpou3BecTH PEMOHT WM 3aMeHy rpubopa.
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3ak/IIoueHue

Jl7is1  TIOBBIIIEHUSI YPOBHSI TIO)KapHOW 0e30TacHOCTH OOBEKTOB JKUJIOTO
CeKTopa M OOIIeCTBeHHBIX 3/laHHN He0OXOJUMO TpOBe/leHHe MEPOIIPUSITUN 10
npoduiakTHKe TI0XKapoOB OT 3/1eKTPO0OOpYy/IOBaHUs, B TOM UKC/Ie Ha OCHOBE
COBpPEMEHHBIX BO3MOKHOCTEM BeJleHHUSI MOHUTOPUHIA COCTOSIHUSI TI0>KapHOM
6e30MacHOCTH, IKCITyaTUPyeMOoro 371eKTpoo0opy/10BaHUsl.

K HUM OTHOCHUTCSI CCTeMaTUUeCKUM MOHUTOPHHT TI0XKapHOU 6e30ImacHOCTH
9KCTUTyaTUPyeMOoro 37eKTpoo00pyAOBaHUsl KUJbIX U 0OOIIeCTBeHHBIX 3/laHUMN C
NIpYMeHeHeM COBPEeMEeHHBIX TeXHWUYeCKHUX CpPe/ICTB, a UMEHHO TerIOBU3UOHHAs
AVAarHOCTHUKa, TMpUMeHeHWe TepPMOUH/UKATOPOB i BbISIBIEHUS] aBapUMHBIX
yUaCTKOB 3/IeKTPOYCTaHOBOK. Takke He0oOX0JWMO BHeApPATb B IIUPOKYIO
MIPAKTUKY HOBBIE arliiapaThl 3allUThI JIeKTPUUECKUX CeTel — yCTPOMCTB 3all[UThl
OT AYTOBOTO TIPO00SI 1 TIepeHar ps>KeHusl.

C 1[enbl0  TIOBBILIEHUS TOXKApHOW  0e30MacHOCTH  JKCILTyaTUPyeMOTro
3/IEKTPOOOOPY/JOBAaHUS >KWIBIX W OOIIeCTBeHHBIX 37aHWM, TPO(PUIaKTHUECKUM
OCMOTpaM JI0/DKHBI TIOJBEPraThCsl BCE 3/1eMEHThI 3/IeKTPOYCTaHOBOK.

MeToi, TIpOOUIAKTUKK [IO/DKEH BBIOMpATbCA HUCXOJsl U3 TeXHUUeCKUX
BO3MOXXHOCTeM, yA00CTBa BefleHHsI OCMOTPOB W 0e30MacHOCTU 00C/Ty’>KHBaroILlero
nepcoHasa. Bo3MO)XHO TpMMeHeHWe pa3HbIX MeTO/J0B Ha OJHOM O0O0bekTe, B
3aBUCUMOCTH OT KOHCTPYKIIMU U YCJIOBUH 3KCITyaTallUu.

CoueTaHue HECKOJILKUX METO/I0B TTPO(H/IaKTHKH T103BOJIsIeT 0oJjiee 3¢hdEeKTUBHO
TIPOBOIUTD TIPO(UIAKTHKY TI0’KapHOW 0e3011acHOCTU 371eKTPO000pYyA0BaHMS HKUJIbIX
1 00I1IeCTBEHHBIX 3/JaHUM.

[TpyMeHsIsE COBOKYITHOCTh pPa3/IMUHBIX METOZIOB MO>KHO TTIOCTPOUTH CHCTEMY
MOHUTOpHMHIa UM TPO(PWIAKTUKKA TIOXKApPHOW OMAacHOCTA  JKCIUTyaTUPYeMOro
3/IEKTPOOOOPY/IOBaHUS, OTPAXKAIOIIyI0 COCTOsSIHME TIoXKapHOW  6e30macHOCTH
5/IEKTPOYCTAaHOBOK U TO3BOJISIFOLIYI0  OCYILIECTB/ISITh €r0  MPOTHUBOMOKapHYHO

MIPO(PUIAKTUKY .
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[IpuoxkeHue

OnucaHue TeXHUYECKHX CPEACTB MpeynpexAeHus: U NPoGUIaKTHKH
M0>KapOoB 0T 3/IEKTP0000PY/[0BaHUS

ABTOMaTHueckue Bbik/ToUaTeu (AB)

ABTOMaTUuYeCKU BBIK/IOUaTeNb WM TMpOIIe TOBOPSI «aBTOMAar» - 3TO
KOMMYTAaL[MOHHBIW anmnapar, MpeJHa3HaueHHbIN JJis 3al[UThl 3JIeKTPUUECKON CeTH OT
CBEPXTOKOB, T.e. OT KOPOTKMX 3aMbIKaHUI U Meperpy3o0kK.

ABTOMaTHUeCKHe BBIK/TFOUaTe/ OBIBAIOT C 37IeKTPOMAarHUTHBIM paclienuTe/ieM
3alUILAKOIIMM ~ 3JIKTPDUUEeCKYyl0  Ljellb  OT  KOPOTKOTO  3aMbIKaHUSI U
KOMOWHMPOBAHHBIM PACILIeNITeIeM — KOT/la JOTIOTHATETHHO C 3/IEKTPOMarHUTHBIM
paclLerniTe/ieM TPUMEHSeTCsl TeIJIOBOM paclLeNnuTe/b, 3allUIalolui  1elb OT

reperpy3KH.

¥ ;
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1, 2 — BUHTOBBIe KJIEeMMbl [Jisi TOJK/IOUEHHUs;3 - TOJBUKHbIA KOHTaKT; 4 — HeNOJBHKHBIN
KOHTaKT; 5 - ZiyroracuresibHasi Kamepa; 6 - rubkuii MpoBOAHUK (TPUMEHSIETCS [/l COe/IMHEeHUsT
MO/IBWKHBIX YacTell aBTOMaTMUeCKOrO BBIK/IIOUaTens); 7 - KaTyllka 3J/eKTPOMarHUTHOTO
pacuenurens; 8 - cep/leYHUK 3/1eKTPOMarHUTHOIO paclienuTesnsi; 9 - TeIUIOBOM paclienuTeslb
(bumerammiveckas tiactiiHa); 10 - mexaHu3m pacuenwmresisi; 11 - pykosiTka yrpasneHus; 12 -
¢ukcaTop (#7151 KperieHus: aBTomara Ha DIN-peiike); 13 - kopmyc.

PucyHok 1. YcrpotictBo AB ¢ KOMOMHUPOBAHHBIM paclienUTe/IeM
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B cootBercTBHM C TpeboBanusiMu TaBbl 3.1 ITYD, CII 256.1325800.2016,
CIT 31-110-2003 ObITOBBIE 3/IEKTPOCETH AO/DKHBI OBITH 3all[WIIIeHbl OT KOPOTKHUX
3aMbIKaHUU M Tieperpy3kd. [lo3ToMy [/s1 3aluThl 3/1IeKTPONPOBOJKU JKUIBIX U
OOITIeCTBEHHBIX 3/laHUM CelyeT TPUMEHSITh aBTOMAThl C KOMOWHHUPOBAHHBIM
pacLernuTesieM.

B aBTOMaTMueckom BBIK/IOUaTesie, 3a 3al[UTy LIeMU OT KOPOTKUX 3aMbIKaHUU

OTBeYaeT 9JIeKTPOMAarHUTHBIM pacuenutesib. OH COCTOUT W3 KaTyIIKA C
HaxoAdIIUMCS B ee I[eHTpe Cep/leYHUKOM, YCTaHOB/JIEHHbIM Ha CIieliuaJbHOU
TIPDY>KUHE.
B HopmanbHOM pexume paboThl, TOK, TIPOXOAs TIO KaTylllKe CO3/aeT
3JIEKTPOMAarHUTHOE T10Jie, KOTOpPOe TPUTATUBaeT CepAeYHUK BHYTPb KaTyIIKHU.
Cunbl  3TOTO  3/IEKTPOMAarHUTHOTO TIOJISE  HEJOCTAaTOYHO UTOOBI  IMpeo/0/ieTh
COTNPOTHB/IEHWE TIPY>KWHBI, Ha KOTOPOW yCTaHOBJIeH cepAeyHuK. [Ipy KOpoTKOM
3aMbIKAaHUM TOK B 3JIEKTPUYECKOM LieMM MTHOBEHHO BO3pacTaeT [0 Be/IMUMHBI B
HECKOJIbKO pa3 TMpeBbILAIe HOMUHAIbHBIM TOK AB, 3TOT TOK KOpPOTKOrO
3aMbIKaHUs], TIPOXOAS TI0 KaTyIIKe 3JeKTPOMarHUTHOTO pacCLenuTeNsl yBeTuuuBaeT
3JIeKTPOMarHUTHOE 10Jie, BO3/EUCTBYIOIlee Ha CepJleUYHUK /10 TaKOW BeJIMUMHBI, UTO
ero CHJ/Ibl BTSTUBAHUSI XBaTaeT Ha TO UTO ObI IIPeo/I0/eTh COMPOTHB/IEHHUE TIPY>KHUHBI,
repeMelillasiCb BHYTPb KaTYIIKU Cep/leYHHUK pa3MbIKaeT TMO/BW)KHBIM KOHTaKT
aBTOMAaTHUUeCKOTO  BBIK/IOUaTens, obecTouwBasi Iiefb.  JJIEKTPOMarHUTHbIN
pacLenuTe/ib OTK/II0YAeT 3JIeKTPUYECKYO Liellb 3a J0JIM CeKYH/b.

3aluTy S7AeKTPUUeCKOM 1ieMyd OT Teperpy3ku obecrieunBaeT TeTIOBOM
pacLenuTe/ib aBTOMaTAYECKOr0 BbIKJTFOUATeIs.

[Teperpy3ka MOXKET BO3HUKHYTb rpu BK/TFOUEHUU B CeThb
3/1eKTP0000PYJ0BaHUsI 00IIeil MOII[HOCTBIO TIPEBBIIIAOIIeH JOMYCTUMYIO Harpy3Ky
I/l JaHHOW CeTH, YTO B CBOK OYepe/lb MOXKET TIPMBECTH K MeperpeBy MPOBOIOB
paspyILIeHUI0 U30JISILUN 37IEKTPONPOBOIKY Y BO3HUKHOBEHHIO MO’Kapa.

TerioBoil pacuenuresb TpeACTaBaseT cobol GUMeTaryIMUecKylo TJIaCTUHY,
T.e. OH COCTOMUT W3 ABYX CIMasiHHbIX JIACTUH WU3TOTOBJIEHHBIX U3 Pa3HbIX METa/JIOB,
VMEOIIUX pa3HbIi KO3(D(PUIMEeHT paclliMpeHys IPU Harpese.

[Ipu mpoxXOXKAeHWU TI0 OMMeTa/JTMUecKou IJlaCTUHE TOKa IIPeBbIIIAoIero
HOMHHa/IbHBIA TOK AB 11acThHa HarpeBaeTCs, IPU 3TOM O/IUH MeTaJl/1 PacIlIupsIeTCs

ObicTpee Apyroro. OTO TPUBOJUT K WCKPUBAEHUIO OMMeTa/yInyecKoW TIJIaCTUHBI.
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[Ipy wuCKpYB/IEHMM OHa BO3JEUCTBYeT HA MeXaHW3M pacLeruTesiss, KOTODPbIU
pa3MbIKaeT MOABWKHbBIA KOHTAKT.

Bpemsi cpabaThiBaHHSI TETUIOBOTO pacCLelUTe/Nsi 3aBUCAT OT BeJMUMHBI
TpEeBbILIEHNs TPOTeKawllero B LienMd TOKA HaJ, HOMHHAJIbHBIM TOKOM AB.
YeMm OoJibIlie 3TO TIPEBBIIIIEHHE, TeM ObICTpee cpaboTaeT paclenuTeb.

ToKM yCTaBOK aBTOMATUUeCKWX BBIK/IOUATe/eld, CAyXKalluxX [/ 3allUThbl
OT/leNTbHbIX Y4YaCTKOB CeTH, CJjie[lyeT BbIOMpaTh MO BO3MOXXHOCTU HaUMEHBIITMMH
MO0 PpacyeTHbIM TOKaM STHUX YYaCTKOB WIM 1O HOMHHA/JbHBIM  TOKam
9/IeKTPOTIPUEMHUKOB, HO TakK, 4YTOObI ammaparbl 3allldThl He OTK/IHYaau
5JIeKTPOYCTAaHOBKU TP KPAaTKOBPEMEHHBIX Ieperpys3kax (IyCKOBble TOKW, MHUKU
TeXHOJIOTUYECKUX HAarpy30K, TOKU MPU Cam03artyckKe u T. I1.).

CnenyeT obpairjaTb BHUMaHHe Ha MapKUPOBKY U XapaKTepUCTUKU AB.

B MapkupoBke yKa3bIBarOTCH:

- MOZie/Ib aBTOMAaTHUUeCKOI'0 BbIK/IFOYaTe/Is;

- HOMUHAJ/IbHbIA TOK - MaKCUMaJIbHbIA TOK 3JIEKTPUUECKOM CEeTH, TPU KOTOPOM
aBTOMAaTHYeCKHI BBIK/IIOUaTe/b CIIOCO0OeH AiuTenbHO paboTtath 0e3 aBapuiiHOTO
OTKJItOUeHus Lernu. CTaHJapTHbIe 3HaUeHUsI HOMUHAJIbHBIX TOKOB aBTOMaTHUUeCKUX
BBIK/TFOUATEIeH /IS CeTel >KMIbIX U 001jecTBeHHBIX 37anuii: 10, 16, 25, 32, 40, 63 A,

- HOMMHAJ/IbHOE HarlpsUKeHue - MaKCMMaJslbHOe HarpsbkeHue ceTu B Bosbrax,
Ha KOTOpPOe pacCUUTaH aBTOMaTUUeCKHH BbIK/FOUaTe b,

- Tpefie/ibHasi OTKJ/IFOUaroljasi CriocCOOHOCTh aBTOMAaTUUeCKOTO BBIK/THOUATess -
MaKCHMasbHbIA TOK KODOTKOTO 3aMblKaHUsi B AMIiepaX, KOTOpBIM criocobeH
OTK/IFOUUTh JaHHBIM AB coxpaHUWB Tpu 3TOM CBOIO paboTocriocobHocTs. B ciyuae
TPEeBBILIEHHS TOKOM KODOTKOTO 3aMbIKaHUSI 3HAUeHWs YKa3aHHOW Tpefe/ibHOU
OTKJ/IFOUAloIel CrocoOHOCTU BO3HWKAeT BEPOSITHOCTb OTUIABJIEHUS TIO[BHKHBIX
KOHTaKTOB AB U1 UX npuBapyBaHus APYT K APYrYy, T.e. Bbixoaa AB u3 cTpos.

- XapakKTepUCTWKa cpabaTbiBaHWS - OMpeZiesiseT [Auara3oH cpabaTbiBaHUS
3/IeKTPOMarHUTHOro pacrernurens AB. XapakTepucTuka cpabaThIBaHUS WMeEeT
OykBeHHOe o00o3HaueHue. [l 3al[UThl  JIEKTPUUECKUX CeTeH O KWIbIX |

00ITIeCTBEHHBIX 3/laHUH yallie Bcero npumeHsroTcst AB ¢ xapaktepuctukamu B, C, D.
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Norotun "n'
i}

BM63-1X
—280/400V. 50z c

1- HaumeHoBaHue u cepus

2 - HoMnHanbHoe HanpsxeHune

3 - BpemA-TOKOBas xapakTepucTmka

4 - HoMMHanbHas 4acroTa

5 - HomuHanbHasa oTknyamLwas cnocobHoOCTb

L A ' 6 - TokoBas Harpyska

Pucynok 2. [Ipumep mapkuposku AB

,Z[I/IaHaBOHBI TOKOB MI'HOBEHHOI'O pacChervieHusda B 3aBUCMMOCTU  OT

XapaKTepUCTUKKU cpabaThiBaHUsI B COOTBETCTBUU C [12] mpezcTaBieHsl B Tabmiie 1.

Tabnuiia 1
Jlnara3oHbl TOKOB MTHOBEHHOT'O pacIieryIeHHs
XapakTepHCTHKa CpabaThIBaHUS HwuariazoH
(tunn AB)

B Cgpiitte 3 I, 1o 5 I, BK/TIOUUTE/TBHO

C Caoiitte 5 I, 1o 10 I, BK/IFOUNTENBHO

D Caaittie 10 I, 1o 20 I, BKIIOUUTEILHO
I, - HoMUHa/IbHBIM TOK AB.

Bribop aBTOMAaTUUeCKOTO BBLIK/IHOUATE/ISI OCYIECTB/SETCA T0 CIeAYOLUM
rapameTpam:

- TI0 KOJIMYeCTBy MomocoB. OHO- U ABYXIOMOCHbIe AB mpuMeHsIOTCS /1St
ofHOGha3HOM CeTH, a Tpex- U ueThIpexmnositocHbie AB - B Tpexda3zHoii ceTy;

- 110 HOMWHA/JIbLHOMY HampsbkeHWto. HoMuHanibHOe HampsbkeHue AB [0/mKHO
ObITH OOMBIlIe WM PaBHO HOMWHATBLHOMY 3HAUEHWIO HampsyKeHHUS 3all[UIlaeMOou UM
1[eTy;

- TI0 XapaKTepHUCTHUKe cpabaTbiBaHMs. XapaKTepuUCTHKY cpabartbiBanus AB

MO>KHO BbIOpaTh coryiacHo Tabmuie 1;
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- TI0 HOMUHa/BHOMY TOKY. OrpezieuTh HeoOX0AUMbI HOMUHA/IbHBIN TOK AB

MO>XHO I10 MOIITHOCTH WJIM T10 CeYEeHHIO >XUJI KabeJis.

YcrpoiicTBa 3alMTHOT0 OTK/II0UeHus AuddepennuanbHoro Toka (YAT)
YCTPOUCTBO 3al[UTHOTO OTK/ItOUeHUs: AudepeHIIMabHOTO TOKa WU, Kak
yacTo roBopsT, «¥30» - 3T0 KOMMYTAlIMOHHBIWA arrapar, npeJHa3HauyeHHbIN [Jis

3allUThI 3/IEKTPUUECKOM 1€ OT TOKOB yTeUKHU.

N
1 — nndwpepenuHanbHbLIH —— -
1|iN
TpaHcdopMaTop TOKA; @ Sl
2 — NOpPOroBbIil IJIEMEHT; -1 —

3 — MCMOJIHHTEILHEBIH
MCXAaHH3IM;

4 — uenbs TECTHPOBAHHA;
5 — CHMITOBBIE KOHTAKTBI;
6 —3aAlMTHLIH KOHTAKT
LEernH TeECTHPORBAHMA

T — kHonka «TecT»;

R — TecroBbIii pe3ucTop;
1.2, N — kneMMBl Y30,

Pucynok 3. [Tpunmmn paboter YT

TOK yTeuku — 3TO TOK, MPOXOJSALIAA MO HeXXejaTe/lbHbIM, B HOPMaJbHbIX
YCJIOBUSIX 3KCILTyaTallid, MPOBOASIIUM Iy TSIM.

B HopMmanbHOM pexume pabOThI 3/IEKTPOYCTAHOBKH, 3JIEKTPUUECKHM TOK
NpoTeKaeT yepe3 TPOBOJAHUKU BHYTPU Hee, KaK MPeAyCMOTPEHO KOHCTPYKLIAEM.
OT [Apyrux TOKOMPOBOJSIIMUX 3/IEMEHTOB KOHCTPYKLMU (MeTa/uyIMuecKrde KOpIyc,
pama, Kapkac), MpPOBOJHUKM OT[ie/ieHbl W30/s1held, COMPOTUB/eHHEe KOTOPOU He

IMMO3BOJIAAET CO34dTh 3JIEKTPUUECKYHO LIETlb.
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Pucynoxk 4. [Iprmep KoHCTpyKUumu YT

Ecmm nmo kakou-To mpuuuHe (MOBPEXAEeHWe, BIaKHOCTb, TOKOIPOBOZSIIAS
MbUTb U T.[.) COMPOTUB/IEHHWE HW30JIALUM YMEHBIIWI0Ch, HAa KOPIyCe WM JADPYTUX
TOKOTIPOBOJSIIUX 3/IeMeHTax YCTAaHOBKH TOsiB/sieTcsl moTeHI[dan. Cam 1o cebe TOK
yTeuKd He BO3HUKHET, HeoOXOZMMO CO3/aTh IieMb, COEJUHSIONIYIO 3/IeKTpUUeCKUN
npyubop C TOTEHI[MA/IOM Ha KOpIlyce C 3eMyiell WM HeUTpasbio. 371eCh BO3MOXKHO
HEeCKOJIbKO BapUaHTOB.

B miepBoM ciyuae, KOpITyC 371eKTPOYCTaHOBKH, HarlpyuMep, ObITOBOM TeXHHKH,
KacaeTcs MeTa/VIMYecKOoro MpPOBOJHMKA, MMEIOL[ero KOHTAaKT ¢ 3emsied. B Touke
KaCaHUsl 3aMbIKAeTCsl Lielb, U BO3HUKAET TOK yTeUKU. EC/M KOHTAaKT [OCTaTOYHO
HaZle)KHbIM, TO CWIa TOKAa BO3pacTeT /0 ropora cpabaThiBaHUs aBTOMaTUUeCKOTO
BLIK/TIFOUATe s B IUTKe muUTaHus. [Ipu /1aboM KOHTaKTe MOXXeT BO3HUKHYTh
VICKDEeHMe, JIOKAJIbHbId HarpeB TOYKW KaCaHWs, YTO MNPUBOAUT K OIUIABJIEHUIO U
JlaTbHEUILIeMY TTOBPEKIeHUIO U30JILIUU IPOBO/IOB, BO3TOPaHHUIO U TTOXKAapYy.

B gpyrom cnydae, KOpIyC »3J/IeKTPOYCTAaHOBKA He UMeeT KOHTaKTa C
3a3eMJIEHHBIMU TIpeJMeTaMu U caMm He 3a3emsieH. [Ipy KacaHWM BHELIHUX TaHesen
Yye/I0BEKOM, BO3HUKAeT Harpyska, T.K. TeJI0 YesjlOBeKa SBJIIeTCS MPOBOJHUKOM, U
yepe3 Hero IIPOTEKaeT »3/eKTPUYeCKud TOK. IIOCKO/MBKY COMpOTHB/IEHME Tesa
yesioBeKa BEJIMKO, CUJla TOKA HeJOCTaTOYHA [ijis cpabaThiBaHHSI aBTOMAaTHUeCKOTO
BBIK/TFOUATE/ISl B LLIUTKE TWATAHUS M UYe/IOBEK I0/IydaeT 3/IeKTPOTPaBMY BIUIOTH [0
JIeTa/IbHOT'O UCXO0Za.

Takum o6pa3zoM, Y/IT obecrieunBaeT 3aliuTy Ye/ioBeKa OT TIOPa’KeHUs
3JIeKTPUYECKUM TOKOM U 3allUTY OT T0>KapOB.

[Mpuniun pevicteuss YAT craepyromuii. [Ipy HOpMaibHOM pekuMe PabOThI

1[efh, KOrja TMO/BWKHble KOHTakThl Y/IT 3aMKHyTbI, MpsIMOM TOK OT (a3HOro
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MPOBO/ia TPOXOAUT yepe3 MarHutonposos Y /T, 3aTrem yepe3 Harpysky, B KauecTBe
KOTOPO# BBICTYTAIOT, TIOJK/IIOUEeHHbIe 3/IeKTPOroTpeOuTe/i W BO3BpaljaeTcs
o0paTHO B CeTh M0 HYJIEBOMY MPOBOJHKUKY, TaK ke uepe3 MarHuTonpoBos YT, nmpu
3TOM BeJIMUKHa 00paTHOTO TOKA paBHA BeJIMUKMHE TIPSIMOTO TOKa.

[Tpsimoli ToK mpoxoAst uepe3 MarHUTONpoBof, Y /T co3maeT B HeM MarHUTHBIN
MOTOK, B CBOKO oOuepeJb OOpaTHbIM TOK Tak >ke CO3/jaéT B MAarHWTOMPOBO/ie
MarHMTHbIA TIOTOK TaKOW J>Ke Be/JMUMHbl, HO TaK KakK HamlpaBjeHWe TOKOB
TIPOTHBOMOJIOKHO, TO U CO3/laBaeMble UMW MarHWTHbIE TIOTOKU TTPOTHMBOIIOJIOXHBI,
T.e. MarHUTHbIe TIOTOKM HarlpaB/ieHbl BCTPEUHO 0 OTHOLUEHWKO JAPYr K ApPYyry "
COOTBETCTBEHHO, TIpM PaBHbIX 3HAUEHHSAX TPSMOTO M OOpaTHOrO TOKOB,
YPaBHOBELLMBAIOT JPYT [Ipyra, B pe3y/bTaTe Yero CyMMapHbI MarHUTHBIM MOTOK B
MarHWTOINpOBOZJEe paBeH Hy/at0. Tak Kak CyMMapHbld MAarHUTHBIM TOTOK B
MarHuTOIIPOBO/IE OTCYTCTBYeT (paBeH HY/I0), BO BTOPUYHOM OOMOTKE TOK He
VHAYKTUpYyeTCs. [1ogBUKHbIe KOHTAKThl 3aMKHYTHI, 3/IeKTpHUYecKasi Ljellb BK/0UeHa
Y HaXOJUTCS B HOPMa/IbHOM pekuMe paboThI.

Ecmm B 0jHOM M3 3/1eMeHTOB 3/1eKTPUYECKOM L[eN BO3HUKAeT yTeukKa TOKa, TO
YyacTb  SJIEKTPUUECKOTO TOKA HauvHaeT IIPOTeKaTb [0  HeXejaTeJIbHOMY
npoBosleMy nyTH. [Ipy 3TOM, 4acTb TOKa 3/IeKTPUUYECKOM LIeMH, MOCTyNaruias ot
dasHoro npoBozia He OyZieT BO3Bpall[aThCsl B CeTh, a MPOXO/s M0 HexKeaTeTbHOMY
NpoBOAsLLeMy MyTU OyaeT yxoguTb B 3emsit0. CriefoBaTesibHO, OOpaTHBIM TOK,
KOTOpbIi OyzZeT BO3BpallaThbCsAd B CeTh uepe3 MarHuToripoBoy; Y/IT mo Hy/ieBoMy
TIpOBOAY, OyJeT MeHbllle MPSIMOTO TOKA, MOCTYIIA0Iero B CeTb, COOTBETCTBEHHO U
Be/IMUMHA TPSMOT0 MarHUTHOTO TIOTOKAa CTaHeT Oosibliie BeaMUMHBI 0O6paTHOTO
MarHMTHOTO TIOTOKa, B pe3y/abTaTe 4ero B MarHuTonpoBoZe YT cymmapHbIv
MarHUTHBIM TTOTOK y>Ke He OyZieT paBeH HY/IIO.

Bo3HuKIIMI CyMMapHbIA MarHATHBIN [TOTOK UHAYKTHUPYeT 3JIeKTPUUYECKUN TOK
BO BTOPHMYHOM 0OMOTKe, KOTOPBIM TIPOXO/s Uepe3 MarHUTO3JeKTpUUYecKoe pejie
MIPUBOJIUT ero B paboTy, a OHO, B CBOIO Ouepe/ib, Pa3MbIKaeT TMO/IBUKHbIE KOHTAKThI
OTKJ/ItOUast 3JIEKTPUUeCKYIO Liellb.

YCTpONCTBO 3alUTHOTO OTK/IHOUYeHUs1 Au(@depeHLMaJbHOTO TOKa HMMeeT B
obuxoZe ¥ JApyrve Has3BaHUs, Haripumep, AvddepeHIMaNbHbIN BbIK/IHOYATE/b,
aBTOMaTUUeCKU BBIK/IOUaTe/ b AUddepeHIMalbHOTO TOKA, YCTPOMCTBO 3all[UTHOIO

oTK/ItoueHus1. Takke B pa3/IMUHBIX JOKYMEHTaxX BCTPeUarOTCsl pa3Hbie a0OpeBUaTyphl
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JJaHHOTO ycTporcTBa, Hanpumep, ABIT B I'OCT IEC 61009-1-2020, BAT B 'OCT
IEC 61008-1-2020; YT B CII 256.1325800.2016; ¥30 B ITYD 1 CII 31-110-2003.

OcHoBHbIMU XapakTepucTuKamu Y T aBistoTcs:

- Tunl. B 3paHuax Moryt npumeHaTtses YT tumna «A», pearvpyronye Kak Ha
riepeMeHHbIe, TaK U Ha Ty/JIbCUPYIOLMe TOKU yTeuku, uiu tura «ACx», pearupyroujue
TOJIbKO Ha TepeMeHHble TOKU yTeUuKWU. VICTOUHHMKOM MyJ/IbCUPYIOLero TOKa yTeUuKd
MOI'YT SIBJIATbCSI CTHUpa/IbHbIe MAllWHBI C PEryJATOpaMy CKOPOCTU, peryaupyemble
VICTOYHUKU CBeTa, [lepCoHaIbHble KOMITbIOTEPhI U [Ip.

- HOMMHA/bHBIA TOK - MakKCHUMa/bHBIA TOK TpH KoTtopoM Y/IT crmocobHO
AdTenbHO paboTaTh, He Tepss CBOO paboTocrnocobHocTh. CTaHAAPTHBIMH,
Hanubojilee YaCTO MCMOJb3yeMbIMH 3HAUeHUSIMHM HOMHMHANbHBIX TOKOB YT,
HCTIO/Tb3YeMBIX B 3/7IEKTPOYCTAHOBKAX KU/IbIX M OOI[eCTBEHHBIX 3/IaHUM SIBJISFOTCS:
10, 16, 25, 32, 40, 63A;

- nuddepeHIManbHbIA TOK — MUHAMAJIbHBIM TOK YTeUKH, rpyu KotopoMm YT
MPOU3BE/IET OTK/IFOUeHHe 3/IeKTpuueckou 1enu. [uddepeHranbHbiid TOK — 3TO O/IHA
Y3 IJIaBHBIX XapakTepuctuk Y [T;

- HOMMHA/IbHOE HallpshkeHWe — HarpsbkeHue ceTu Impu KortopoMm YT
CrocoOHO AMTe/bHO paboTaTh, He Tepsisi CBOI0 paboTOCIIOCOOHOCTH;

- poA, ToKa (TTOCTOSIHHBIM U/IU MepeMeHHbIN);

- YCJIOBHBIM TOK KOPOTKOIO 3aMbIKaHUSI — TOK KOTOPbIM KpPaTKOBPEMEHHO
MOXXeT BblZepXaTh YT m0 MoMeHTa IOKa He cpaboTaeT aBTOMaTHUYeCKUM
BBIKJIFOYATe b, YCTAHOBJIEHHBIU [1JIs 3aILJUThI LIeN OT KOPOTKOTO 3aMbIKaHHS.

Bri6op YT rpou3BoUTCS TI0 CIeyIOIIUM KPUTEPUSIM:

- 110 HOMUHA/IbLHOMY HampsDKeHUI0 U TUIly ceTd. HomuHanbHOe HaripsbkeHue
YOT nomxkHO ObITH GosibIle MO0 paBHO HOMHUHAIBHOMY HarlpsKeHUIO 3alliUIljaeMoit
uM 1jeni. [Inst omHOda3HoM cetu TpebyeTcs aByxmostocHoe YT, ans tpexda3Hoi
CeTU — YeTbIPeXII0J/IFOCHOE;

- 110 HOMUHa/ILHOMY TOKY. CoryiacHo ITY D ucrnionb3oBanue Y/ T B rpyIinoBbIix
JUHUSIX, He KMEIOLUX 3allUThl OT CBEpPXTOKa, 0e3 [OMOJHUTeNLHOrO arrapaTa,
obecreurBarolLlero 3Ty 3allUTy He AornyckaeTcs. VI3 aToro cieayet, uto nepes Y /T
JOJDKEH CTOSITh aBTOMAaTWMYeCKWM BBIK/tOUaTelb WIA JPYrol anmapar ¢ (yHKLMeu
3al[UThl OT CBEPXTOKA, 110 TOKY KOTOPOro He0OX0AUMO BbIOMpaTh HOMUHAIBHBIN TOK

YOT. Tlpu sToM HOMMHa/MbHBIH TOK YT momkeH ObITh OoJsibilie MO0 paBeH



55

HOMHHA/IbLHOMY TOKY YCTaHOBJIEHHOT'O [I0 Hero arrapara 3aljyThbl (aBTOMaTU4eCKOro
BBIKJTFOUATe/Is1 WU JPYroro anmnapara ¢ (yHKLMel 3allUThl OT CBEPXTOKA);

- no pgubdepeHuyasbHoMy — TOKy.  CTaHAapTHBIMM  BeJMUMHAMU
maddepenumansHoro toka YT seastorcs: 6, 10, 30, 100, 300, 500mA. YAT
¢ auddepenimanbHbiM TokoM 100, 300 u 500 MA TNpUMEHSIIOTCST /i 3allUThI
OT TMOKapoB, C AuddepeHMaibHbIMU TOKamMu 6, 10, 30 MA - [as 3allUThI

OT IIOpaXeHuA 4e/I0OBEKd 3JIEKTPUUECKHMM TOKOM.

cepusa NPOM3BOANTEND

HOMWHANBHbINA TOK \ ‘/
\BIU 63

HanpsxeHue 50 A ? E
\2303- 507U cxeMa

|an 30 WA | J NOAKNIOYEHUS
andeeDEHunaanbm—"""'-' / obo3HayeHus
TOK

/ ";1
YCNOBHBINA TOK KB/ ‘Ll
KHOMKa «TECT» TeMnepaTypHeIiA A1ana3oH

(ctaHpapTHad ot -25 o +40)

Id
} Tun AC @ - ANA CMHYCOMAANLHOMO
v nepeMeHHoro Toka
14 4 Tun A - ANA NYyAbCUPYIOLLEro
M NOCTOSIHHOrO TOKa (M AN CUHYCOMAanb-
—— HOro NepPeMEHHOro ToKa)

t

I Tun B - ANA NOCTOAHHOIO TOKa (M

LN, ANS CUHYCOMAANLHOTO NEPEMEHHOTO
— TOK@ U ANA NYNbCUPYIOLLErD NOCTORH-
HOTO TOKa)

UEN
‘_A
T~ err-

PucyHok 5. MapkupoBka Y /T

[Tpumensiemble Tumnbl Y/IT (QyHKIMOHA/NIBHO [O/DKHBI IIpeAyCcMaTpUBaTh
BO3MOJKHOCTh MPOBEPKU UX paborocrocobHocTH, mpoBepka YT (TecTHpoBaHHe)

JUIS1 )KAJIBIX OOBEKTOB [IO/DKHA TTPOBOJUTLCS HE peXke OJHOTO pa3a B TpPU MecsIia,
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O ueM [o/DKHA OBbITh 3amKMcCh B WHCTPYKLMM TIO SKCILTyaTalluyd TpeATpUsITHs-
V3TOTOBUTeEJIS.

YcranoBka YT,  [#eUCTBYHOLIMX HA  OTK/IHOYEHWe,  3arpeliaeTcs
JJ1s1  3JIEKTPOIIPUEeMHHUKOB, OTK/IFOUeHHe KOTOPbIX MOKeT IIPUBeCTH K OIlaCHbIM
MOC/IEICTBUSAM:  CO3/IaHUI0 HeroOCPeACTBEHHOU yIpo3bl [/l JKU3HU JIIOJeu,
BO3HUKHOBEHNIO B3pPbIBOB, [10KapOB U T.II.

[nisi caHUTapHO-TEXHUUECKUX KaOWH, BaHHBIX U [IYIIEBbIX PEKOMEHZYeTCs
ycraHaBmuBaTh Y /T ¢ HOMUHa/IbHBIM JU(QepeHMalbHbIM OTK/IHOYAOIIUM TOKOM
no 10 MA, ecnu [ HUX BblJe/leHa OT[e/bHas JIMHUSA, B OCTa/JbHBIX C/IyYasix,
Harpumep, MpU MPUMEHEeHUM OJHOM JMHWUU JJIi CAaHWTapHO-TEXHUYECKOM KaOWHBI,
KYXHM Y KOpUJ0pa, ciaeayet npuMeHsats Y /T ¢ HOMUHa/NIbHBIM JudepeHLaTbHbIM
OTKJ/IFOUaroLUM TOKOM 710 30 MA.

[Ons opgHOKBapTUpHBIX AoMoB YT ¢ HOomMuHanbHBIM AuddepeHLraTbHbIM
OTKJ/IFOUAIOIIUM TOKOM 10 30 MA pekoMeHJyeTcs npeayCMaTpUBaTh [JIs IPYIIIOBbIX
JIMHUM, TWTAKOLIUX LOTeICe/bHble PO3eTKM BHYTPU [JOMa, BK/IOYas I10JBaJlbl,
BCTPOEHHbIe U NPUCTPOEHHbIe rapa)ky, a TakKKe B TPYIIIOBBIX CeTAX, MUTAOLIUX
BaHHble KOMHAThHI, JylleBble U cayHbl. [ljg yCTaHaB/IMBaeMBIX CHapYXU
IITeTCe/bHbIX PO3eTOK ycTaHOBKa YT ¢ HomHUHa/MbHBIM [JuddepeHiraTbHBIM
OTKJ/TFOUAroIMM TOKOM 710 30 MA obsi3aTesbHa.

B 3paHusax Moryt npuMeHaTtbcsa Y30 Tuna «A», pearupyromue Kak Ha
IepemMeHHble, TaK W Ha My/JbCUPYIOLME TOKU MOBpeXxzeHur, Wi «AC»,
pearupyrolue ToJIbKO Ha [lepeMeHHbIe TOKHA YTeUKHU.

Kak BuaHo n3 KoHCTpyKumu YT (eciu peub ueT He 0 KOMOMHHPOBAHHOM
yCTPOMCTBe) B HEM OTCYTCTBYeT 3all[UTa OT CBEPXTOKOB W IpPU JIFOOOI cxeme ero
TOJK/IIOUeHUsT  JJO/DKHAa  ObITh  TpefycMOTpeHa  oOsi3aTesibHasi — yCTaHOBKA
aBTOMAaTHUYeCKOr0 BBIKJItOUaTess, AJIs 3alUThl, KaK caMoy ceTH, Tak U Y /IT oT TOKOB
reperpysKy U KOpOTKOI'O 3aMbIKaHUSs.

Taxke HeobxoAuMa mepuoAnuecKasi TpoBepka paborocriocobHoctn Y/T.
Crangaptamu [7, 8] ycraHoB/ieHO TpeboBaHMe MO HaJMUWIO YCTPOMCTBA MPOBEPKU
paboTocrnocobHoCTH YOT (KHOTIKM). [TpoBepka paboTocrnocobHoCTH
ocyulecTBisieTcs HaxatueM KHONKU «TECT». Ilpu ee Haxatum B YT

HWCKYCCTBEHHO CO3/1aeTC TOK YTeUKH, UTO [JO/IKHO MPUBECTU K OTK/IroueHuto Y [IT.
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Y cTpoiicTBa 3aIUTHI OT YroBOro npooosi wiu uckpenus (Y 3/111)

HyroBoii mpoOoi WAM WCKpeHWe — OAWH W3 aBapUMHBIX I10>KaPOOMACHBIX
PE>XXUMOB B 3JIEKTPOCETSIX.

B omimMuMe OT KOpPOTKMX 3aMblKaHUM, BO3HUKAIOLUM IIPU  HCKPOBBIX
Y JIyTOBBIX pa3psi/ilax TOK, OTPAaHMYMBAETCSI COTIPOTUBIEHUEM Harpy3Kd, Ha KOTODbIA
He pearvpyroT aBTOMaTHYyeCKHe BBIK/IOYATe/d, HO 3a CYeT JJIUTe/bHOTO BpeMeHH!
€ro NpPOTeKaHWs1, MOKeT IIPOUCXOANUTh BOCIIJIaMeHeHre U30JISLUU TIPOBO/A.

OpHOM U3 TJaBHBIX TPUYMH HWCKpeHUs siB/sieTcsl OOosblioe TepexoHoe
coripotuBsienne (BIIC), B obuxome HasbiBaeMoOe TaKkKe «IUIOXUM KOHTaKTOM».
[Ipu BIIC Ha mepexopie 31€KTPUYECKOTO TOKA C OJHOIO TPOBOJHMKA Ha JApPyrou
obpa3yeTcss moc/efoBaTesibHas WM TapasuiefbHasi 3/eKTpuueckass [Ayra Mexay
IIPOBOJ @MU U/IU KOHTaKTaMHU.

BIIC uacto BO3HMKaeT BCleACTBUe Je(eKTOB U TMOBPeXIEHUM,
TIPOU30LIe/IIINX TPU IKCILTyaTaliuu obopygoBanus. Harpumep:

- TIOBpeXJeHUsl U30/LuM Kabessi TBO3ASMM, WLIypyNaMu, 3aXKUMaMd WU
IIPYU MeXaHWUYeCKOM BO3/IeliCTBUM JIPYTUMU IIpeJMeTaMu;

- TIOBPEeXKJeHUsI U30JIsILuM Kabesieli TpbI3yHaMU U JOMAIlIHUMU )KUBOTHBIMU;

- u3710M Kabesist (MpoBoAa) Mpu u3rubax Wi MpU MOCTOSTHHBIX MeXaHUYeCKUX
BO3/IeMICTBUSX;

- CTapeHUe M30/ILUM, TTOBPEXAEeHUs OT BO3[eWCTBUS TeMIlepaTyphl, BJaru,
JPYrUX pa3pyliarimx (HakTopos;

- yXy[llleHue KOHTaKTa W3-3a 0C1a0/ieHusi 3a)KUMOB, CTapeHUs U OKHC/IeHUs
TIPOBOJIOB U T.[.

B moBpexxEHHOM >KHTe BO3HUKAeT MaJsibli 3a30p, IMpobuBaemblii pabounm
HampsbKeHHeM, TI03TOMY TOK T10 TaKkoMy KabeJstto Mpo/jo/KaeT MpoTeKaThb, U OCTAaéTCs
O/M30K K HOMUHAJLHOMY 3HAUeHWIO, a 3HAUWT, aBTOMATHUYeCKUN BBIK/IIOUYATe/b

Ha Hero He pearupyer.
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@ Q)

OcnabneHxpi MexaHnuecHoE MepegasneHHbii HenonHoueHHbIA
KOHTAaKT nospesaeHHe kafiens KOHTAKT
kabena

Hedent NospesRaeHHe MexaHuueckoes NospemaeHue CHpyTHA MEOE W
wabenn Bl 3YHAMK MoBpEMAEHHE WK CTapeHKe ANHMMHHEA
WIONALAK HIOAALMM

PucyHok 6. Bo3mMo)KHbIe TPUUKMHBI UICKPEHUS B 3/IeKTPOIIPOBOKE

B 3a3ope BO3HMKaeT AyroBoW paspsifi, CONPOBOXKAAOLIUNCSI WHTEHCUBHBIM
BbI/le/IeHUeM TeTljla, YTO MPYUBOAUT K Ja/bHelIleMy pa3pylleHu0 W30/ Kabesst
Y ero BO3rOpaHuio.

[Ipu  6osBIIIOM  TEepexoJHOM  COTMPOTHB/IEHWHM  BO3HMKaeT  IIPOLiecC
I[UK/TMYeCKOrO0 00pa3oBaHWs U TallleHds 3/IeKTPUUeCKOW [yrd, TPOUCXOJUT
3HauuWTelbHOE W J/JIUTe/IbHOe BbljleJieHWe TeryIoBOW SHepruu. Bo3HUKarOT
JATeNTbHbIe W YCTOWUWBBLIE TeTJIOBble PeXUMbI PAOOTHI 3/IEKTPUUECKUX IieTiei,
BC/Ie/ICTBHE Uero TIPOMCXOAWT pa3pyllieHWe H30/ALUN W 3all[UTHBIX 000JI0ueK, a
TaK)Ke Moc/ieytollee BO3ropaHue.

[To mexaHW3My BO3HUKHOBEHMS, pa3/MualOT TM0C/ae/ioBaTe/IbHbINA AyroBOM

nipo0oid, mapasuieNbHbBIN AyTOBOM Mpo0O0H U JyroBoi MpoOoii Ha 3eMITIO.

L (NnMHUA)
HATPY3KA
N (HeHTpans) 2
|
|
PE (3azemneHue) 1

i O E E E O E O E E O E E OE O E S O E EOE = OE = =
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PrcyHOK 7. MexaHW3M BO3HUKHOBEHUS IyTOBBIX ITPOO0OEB
[Tox moc/emoBaTebHBIM AYTOBBIM TIPOOOEM TIOHMMAETCS 3eKTPUUYeCKUi

1po0o¥ M30/1MK (MM BO3MAYIITHOTO TIPOMEXKYTKA), MPH KOTOPOM TOK ITPOTEKaeT
yepe3 HarpysKky uemnu, 3amuiaemoii Y 3/II1. ITocnemoBarenbHbIN AYroBoM MpoOoi
BO3HUKAeT, TMpeXJe BCero, B pe3y/jbTaTe TOBPEX/eHUs MpPOBOJa WA TOTepu
KOHTAaKTa B [0C/Ie[JOBATEe/IbHOCTA C HAarpy3kod. B 3Tux ciyuasix, BeIWuMHAa TOKa
MeHbIlle, ueM pabouuii TOK, U aBTOMaTHYeCKHe BBIK/IIOUaTe WM BBIK/THOUATe/TN
nuddepeHLIMaTEHOTO TOKA He CTIOCOOHBI OTpe/ie/TuTh HEUCIIPAaBHOCTb U OTK/THOUUTH
3alUIlaeMyto LieMb.

[MapanenbHbIN AyroBoi mpoboii - 3To Tpoboii, MpU KOTOPOM TOK TIPOTeKaeT
MeX/Ay aKTUBHBIMKA TIPOBOJHMKAMMU, TlapasuieflbHO 1ienu Harpy3kud. I[Ipoboit
COTIPOBOXK/AeTCs TOSIBJIEHUEM 3J/IeKTPUUeCKON AyTH, CrocOOCTBYHOIeN 3aMbIKaHUIO
TIPOBOJJHUKOB. BenMunHa TOKa TpU Tapasuie/lbHOM Tpo0oe OrpeesiseTcs MOHbIM
COTIPOTHBJIEHWEM LieNd. B 3aBUCMMOCTH OT TOro, KakOid HOMHHA/bHBIA TOK MMeEeT
aBTOMaTUYeCKWI BBIK/IOYATe/b, MPOUCXOAUT (WIA He TIPOUCXOJUT) OTKJItOUeHHe
ueru. [lpu 3arpybneHHOl ycTaBKe TOKa cpabaThiBaHWsS aBTOMaTUUeCKOTO
BBIK/TFOYATE/Is1 OTK/TFOUEHHE LIeNH TTPOMCXOUT C 3aJ1ePKKOM.

IyroBotii ipo06oii Ha 3eMJTI0 — 3TO TIPOOOH, MPH KOTOPOM TOK IPOTEKAaeT MeXAY
aKTHBHBIM MPOBOJHUKOM M 3eMJield B pe3yJibTaTe 3aMblKaHUsl (PAa3HOTO MPOBOJHUKA
Ha 3eMJII0 WY Ha 3JIEMEHT 3/71eKTPUUeCKU CBSI3aHHBIN C 3eMJIeH.

Y CTpoicTBO 3amuThl OT AyroBoro nmpobos (Y 3/I1) — HOBBIN K/acc armapaToB
3all[MThl 3/1eKTPUUYECKOW CeTH, Tpe/JHa3HaueHHbIM, B OTIUYMe OT JPYrMX BUJIOB
3/IEKTPUUECKUX 3alUT, UCKIHOUUTENBHO AJis TIpeAyIpeXAeHuss U TipefoTBpalleHust
TI0’KapOB, BO3HUKAIOIIUX U3-3a AYTOBOr0 NMpo0ost (MCKpeHus).

HekoTopeiMu pa3paboTuMKaMu 3THUX W3Ze/THN TIPUMEHSIeTCS TakKe TepMUH

«yCTPOMCTBO 3allUThI OT UCKpeHus» (Y 3Uc).
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PucyHok 8. [IpyMephb! YCTPOMCTB 3all[UTHI OT JyTrOBOTO MPOO0S pa3muuHbIX
MPOU3BOJUTE N

Y311 HOCUT UCKJTFOUUTEIBHO IPOTUBOIIOKAapHOe Ha3HaueHue.

OcHoBHOM  3amauerd  Y3II  gBnsieTcsi  CBOEBPEMEHHO  pacIiO3HAaTh
BO3HMKHOBEHVE [10’KAPOOMNACHOTO0  UCKPEeHWs W OTK/IKYMTb  3aljvlljaeMylo
3JIeKTPUYECKYIO L{ellb.

Y3[OI1 CKOHCTPYWpPOBaHO Tak, 4TOOBI OIpeAe/NuTb TIOSIBJIEHHWEe JIyrOBOTO
(uckpoBOro) paspsiia ¥ mpepBaTh KOHTYp €Ilé Tepes TeM, KaK 3HEprusi B MecTe
HEHCIPAaBHOCTH JOCTUTHET 3HaUeHWH, BeAYLLMX K BOSHUKHOBEHHUIO TT0XKapa.

Y3[OI1 obecrieunBaeT aBTOMAaTHYECKYH) [AWAarHOCTHKY KOHTPOIMPYEMOMU
9/IEKTPUYECKON e W TMPH BO3HUKHOBEHUU HWCKPEHUsI OTK/IIoUaeT eé OT oOieid
TATAKOIIEN CeTH.

Takum o6pa3om, 1ie/ib PUMeHeHUs] TUX YCTPOWCTB — 3TO TIpefyTIpeKeHre
110)KapoB, BO3HUKAKOLIUX B TMOMeIeHUsX, 3[aHUSIX U COOPYXEeHHUSX I10 IpUuYvHe
HEeMCIIPAaBHOCTU 3/1eKTPO0DOOPY/I0BaHMsl, TPOSIBJISIOIIENCS B BU/le JYTOBOTO IMPo0ost

(uckpeHnus).
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bonpmmHCTBO  Y3/[I1 HCMOMB3YIOT CXOXKHWe  TPUHIUIIBI  0OHApY>KeHUsI
1I0’KApOOIIaCHOIO0 UCKPEeHUs1 B CeTHU. YCTPOWCTBO aHa/lM3UpyeT COBOKYMHOCTb
rapamMeTpoB TOKAa M HarpsUKeHUsl CeTU, XapaKTepHBbIX [/ UCKPeHUs: BeJIMUYUHY,
(GbopMy, MOMSPHOCTB, NIPOJIOJIKATETBHOCTD M TEMIT CJ/IeZlOBaHUSI CKAUKOB. JTH CKa4yKH
U parT uHbopMalui, obpabaTeiBaeMyto MoJy/eM 00pabOTKH CUTHA/lIOB B COCTaBe
Y3[I1. BenvurHa MOJIyUeHHOr0 CMrHajia CpaBHUBAeTCd C 3aJaHHbIM 3HaueHUeM U
TpU Ka)K/IOM TIPeBBIIIEHWW 3TOTr0 3HaueHWsl TMOJaeTCs WMIYJIbC PerucTpUpPYeMbIi
HakonuTesieM. [Ipy HOCTW)KeHUM B HaKOIUTese yCTaHOB/IEHHOI'O YKUC/Ia UMITY/IbCOB
33/laHHOTO YPOBHSI TOAPsJ (OPMUDPYETCSl CUTHaJ, OTK/IOUAOLIWKA 3allyllaeMyro
JIVHUIO.

Baxxnou xapakrepuctvkon Y3[II, sBisgeTcssi nomexo3aljuIeHHOCTb, T.e.
OTCYTCTBHE He)KeaTe/NbHBIX (JIO)KHBIX) CpabaThlBaHWMM TPU  BK/IIOUEHHUH B
3al[UIIIaeMYT0 1[eTlh Pa3/IMYHbIX 37IeKTPONIPUOOPOB, HArpuUMep, TTbLJIecoca, MCTOYHHUKA
MUATAHUSI C 3JEeKTPOHHOM KOMMYyTalLlel, [JBUraresiss KOHJEHCAaTOPHOIO ITyCKa,
3JIEKTPOHHBIX PEry/siTOPOB (TUPUCTOPHOTO TWIIA) CHJ/IbI CBeTa, (P/iyopeclieHTHbIX U
rajloTeHOBBIX JIaMII, a TaKKe «HOPMAa/IbHO HCKPSIUX» PYUYHBIX 3J1I€KTPOOBITOBBIX
VHCTPYMEHTOB C BUTraTe/IsiIMHA KOJUIEKTOPHOI'O THIA UCKPEHUEe B KOTOPBIX SBJISETCS
JIOTTyCTUMBIM, Harlpumep Jpesib.

CTOUT OTMETUThb, UTO OT/ie/ibHble 3/IeKTPUUeCKHe YCTPOMCTBAa CaMU MOTYT
reHepypoBaTh BBLICOKOUACTOTHbIE M CpeJJHeYaCTOTHbIE TIOMEeXH, KOTOpble OyayT
pacnosHaBaTbCsi Y3/III Kak WMCTOYHUK UCKpeHUs. Harpumep, TUPHUCTOPHBIE
peryssiTopel ¢ (a30BbIM yrpaBjieHWeM 0e3 TOMeXOMOJaB/ISIOMUX (UIBTPOB;
pas3/iMuHble YCTPOMCTBA, F€HEepPUPYIOL[He BbICOKOUYACTOTHBIE MTOMEXU MOBBILLIEHHOTO
YPOBHS, CYIIeCTBEHHO IIPEeBbILIAIOLIMe HOPMbI Ha MOMeX03MUCCHI0. [Ipy Hammuuu
TePeUnC/IeHHbIX YCTPOWCTB, TIPUXOAUTCA /MO0 OTKa3bIBaTbCS OT TIPUMEHEeHUs
Y3[I1, yBenuuuBasi pUCKU BO3TOpaHWi OT WCKpeHus, nubo otkmouath ¥Y3/[I1 Ha
BpeMsI UCMO0JIb30BaHUs YCTPOUCTB, SIB/SIOLIUXCS FeHepaTOpaMyu BbICOKOUACTOTHBIX U
CpeiHe4yaCTOTHBIX ITIOMeX.

OcHoBHbIMU XapakTepuctukamu Y 311 sBisroTcs:

- HOMHUHABHBIA TOK — MaKCUMaJIbHbIM TOK mpyd KotopoMm Y3/IIT criocobHO
JdTenbHO pabotaTth, He Tepsisi CBol paboTocrnocobHocTh. B ocHOBHOM
BBIMTYCKAIOTCS B MATU MOAU(DUKALIUSIX, B 3aBUCMMOCTA OT HOMHHA/ILHOTO TOKa: 16,
25, 32, 40, 63A;
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- HOMMHA/IbHOe HampsbKeHWe — HampsbkeHde ceTu npu kotopom Y3/I1
CTIIOCOOHO [I/TUTETEHO Pab0TaTh, He Tepsist CBOI0 pab0TOCITOCOOHOCTE;

- YC/JIOBHBIM TOK KODOTKOrO 3aMbIKaHMSI — TOK KOTOPbIM KpPaTKOBPEMEHHO
MOXKeT BbiZiepkaThb Y3[IIl A0 MoMeHTa TIOKa He cpaboTaeT aBTOMaTHUeCKUN

BBIK/TFOUATE/Ib, YCTaHOBHEHHbIﬁ AJIA 3allIUTHI eI OT KOPOTKOI'O 3dMbIKdHHA.

ti' |

1 — u3roToBUTENb; 2 — MO/Ie/b; 3 — HOMUHAbHOe HarfpsbkeHue; 4 — yacToTa; 5 — HOMUHA/IbHbIN
TOK; 6 — yC/IOBHBIM TOK KOPOTKOTO 3aMbIKaHUSI; 7 — CXeMa MOJK/IFoueHus; 8 — cxeMa UHUKAL[UU
COCTOSTHMS TIprOOpa

J

PrcyHok 9. [Ipumep mapkupoBku Y311

Bri6op Y311 Tpor3BOJUTCS TI0 C/IeYIOIIUM KPUTEPUSIM:

- [10 HOMUHa/IbHOMY HanpspkeHUr0. HomuHanbHoe HanpspkeHue Y 3/111 no/mpkHO
ObITH O0JIbIIIe MO0 PABHO HOMUHATLHOMY HarpsyKeHUWIO 3alliUililaeMou UM LieTiy;

- 0 HOMUHa/LHOMY TOKYy. Y3[Il He 3aijuini@aer 3/IeKTPUYECKYI) CeTb
OT Tleperpy3kd U TOKOB KOPOTKOro 3aMbikaHudA. Ilosatomy miepen Y3AII pgomkeH
CTOSATb AaBTOMAaTUUeCKWM BBIK/IHOYATe/b WM APYroi amnmapar C (QyHKLUel 3aluThbl
OT CBePXTOKa 10 TOKY KOTOPOTr0 HeoOXOAUMO BbIOMpAaTh HOMHHA/IBHEIN TOK Y 3/I1.
[Ipu sTOM HOMUHANMBHBIA TOK Y3/Il momkeH ObITh Oonbile /HUO00 paBeH
HOMMHAIbHOMY TOKY YCTaHOBJIEHHOI'O IO Hero amriapara 3aliUThl (aBTOMaTU4YeCcKOro
BBIK/TFOYATe/Is1 WK APYTOro anrnapaTa C QyHKLMel 3alUThl OT CBEPXTOKA).

Taxxe nipu Bbibope Y3/I1 ciieyeT oOpaTuTh BHUMaHKe Ha Hamuuve QyHKI[UH

IMPpOBEPKH pa6OTOCHOCO6HOCTI/I YCTPOﬁCTBa. HEKOTOpre IMMpoOn3BOAUTE/IN OCHAIlldOT
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Y 3Tl KHOMKOM MPOBEPKH, OT/e/IbHbIe TIPOM3BOJUTE/N B KOMIJIEKTe C YCTPOUCTBOM
MOCTaBJIAIIOT CPeJCTBO KOHTPOJII B BUJEe ABTOHOMHOM BWIKH, T[03BOJISIFOLLEN
WMUTUPOBATh WCKPOBbIe pa3psifibl, U TaKUM 00pa30M OCYIIeCTB/ATh KOHTPOJIb
(O YHKIIMOHUDOBaHUS U3/JeNusi U Orpejie/ieHue 30Hbl €ro JEeVCTBUS, UTO SIB/ISIETCS

HECOMHEHHLIM IPEMMYIIECTBOM TAKHX dIlllIdPATOB.

Pucynok 10.I1pumep Y3/II1 B KOMILIEKTe CO CPeICTBOM KOHTPOJISA 30HbI
(hYHKIIMOHMPOBaHUS

YcranoBka Y3/I1 B rpynmoBbIX CETSX MUTAHUSI CUCTEM MNPOTHUBOMOKAPHOU
3alUTbl U B 3JIEKTPOYCTAHOBKAX MEAULIMHCKOIO Ha3HAaueHWsl, MOAJep’KUBAFOLUX
JKU3HEeIeITe/IbHOCTb 0OJIbHBIX, He [JOMTyCKaeTCsl.

Y311 sBnsieTcsi eie OAHWUM BHUJOM 3alllUThl 3JEKTPUUYECKUX I[eTlei.
OHo He 3aMeHsieT co0OM Apyrue amnraparhl 3allUThl U He OTMeHsIeT Heo0X0IUMOCTH
TIPUMEHEeHUS B JIeKTPUYECKUX LiersiX aBTOMaTUYeCKUX BBIK/IKOUaTeield U YCTPOKCTB
3allIUTHOTO OTK/ItoUeHus AuddepeHIMaIbHOTO TOKA.

Y3OIl pekomMeHAyeTCsl yCTaHaB/IMBaTb B OTHAE/bHbIX TPYIIOBbIX JIMHUSX
MATaHUSI OCBEIeHUs1 M LUTEeNCeJbHBbIX PO3eTOK MOCJ/e APYTMX anrnapaToB 3alUThI
(AB, YOT).

YcranoBka Y311 3anpeliaeTcsi B TMHUAAX CUCTEM MPOTUBOMO>KAPHOM 3allUThI,
a TakXXe 3JIEKTPOIIPMEMHUKOB, OTKJIFOUeHHWe KOTOPBIX MOXKeT TPUBECTH K OIaCHbIM
MOC/IE[CTBUSAM:  CO3[IaHUI0 HerOCPeACTBEHHOU yIrpo3bl [/l JKU3HU JIOJeu,

BO3HMKHOBEHHWIO B3PbLIBOB, ITOKAPOB U T.A.
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Y crpoucTBa 3amuThI 0T NepeHanpsbkeHus cetu (Y 311)

[Tepernaibl HaMps>KeHUST B 37IEKTPUYECKOU CETH SIBJISIFOTCSI OJHOW M3 OCHOBHBIX
TIPUUMH BBIXOJA U3 CTPOSI 3JIEKTPUUECKUX MPHUOOPOB, TIPUBOJAAIIUX B OT/AETBHBIX
ciydasix K moxapy. OcobGeHHO OCTpO BOIPOC 3allUThI  37IeKTPONPUOOPOB
OT TIepernajoB HamnpspKeHUsT CTOUT B JKWIbIX MHOTOKBAapTUPHBIX JlOMax CTapou
TOCTPOMKH, @ TaK ’K€ YaCTHBIX >KU/bIX JlOMax MOJAK/IOUEHHbIX K CTapbiM JIMHUSIM
3/IeKTporepeay.

YCTpONCTBO 3alllUThl OT TepeHaNpsDKeHUs] WM pejie HalpsKeHWs — 3TO
anmapar  3allliThl, OCYILECTB/SIOIIUA  HeNpepbiBHbIA  KOHTPOJIb  BeJMUMHBI
HaTPsDKeHUsI TIUTaloIe ceTd C 1eflbio obecrieyeHHsi OTK/IFOUEHUWsS] HArpy3kKu B

C/Iy4dae BbIX04d 3HaUeHMWA HalIPpsDKEeHMS 34 YCTAaHOBJIEHHbBIE TIPDKU/E/IbI.

Pucynok 11. IIpumepbl yCTPOMCTB 3all[UThI OT NepeHanpsyKeH!s pas3/InyHbIX
TIPOM3BOJUTE/IEN

Ha3nauenne  Y3I1 3akmrouaeTcssi B 3allUTe  37€KTPOOOOPYA0BaHUS
OT TIiepernajOB HalpsKeHWS CeTH KOTOpble MOIrYT BO3HUKHYTb B (JIeICTBUE
pa3MUUHBIX (aKTOPOB TaKKX KaK OOPBIB HYJIsI, TIepeKoc ¢a3 U T.[.

Kak mpaBuno, Y3II cocTouT W3 [JBYX OCHOBHBIX OJIOKOB: W3MEPHUTE/HLHOTO
Y UCIIOJTHUTE/ILHOTIO.

[Mlpu mnogaue Ha Y/II HanpsbkeHUsT W3MepUTENbHBIA OJIOK oOmpezessieT
ero BesiMuuHy. Eciii M3MepeHHoe 3HaueHUe HampspKeHUs 3JIeKTPOCeTU He BBIXOAUT

3d YCTaHOBJ'IEHHI:Jﬁ B HaCTpOﬁKaX AWdIla30H 3HAUYeHUH HBMEPHTEHBHBIﬁ 010K rnmogaetr
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CHUTHA/ Ha WCIIOJIHUTE/IbHBIM OJI0K (pesjie) KOTOpBIM 3aMbIKaeT CHU/IOBOM KOHTAKT,
BKJ/ItOYasi TeM CaMbIM HarpysKy B CeTb.

Takum ob6paszom, Y/IIT ocyiiecTB/isieT HeTPepPbIBHbIN KOHTPOJIb HaMpsHKeHUS
37IeKTpoCeTH. B lyuae CHWKeHUWS HampspKeHWs] HUDKe YCTaHOBJIEHHOTO I0pora
WU TIOBBILLIEHUS BBl YCTaHOB/IEHHOTO B HACTPOMKAaxX Mopora u3MepurebHbIN 610K
MIHOBEHHO TM0O/laeT CUTHajl Ha WCIOJIHUTE/NbHBIM MexaHu3M (pefie) KOTOPbIU
OTK/IFOUaeT 3JIeKTPOYCTaHOBKY OT ceTU. Ilocne BOCCTaHOB/IeHWsI 3Ha4YeHUs
HamlpsDKeHUsI 10 AOMyCTUMOTO  3HAueHHWs, U3MepuTebHbIH ONOK  udepe3
YCTAaHOB/JIEHHY}0 B  HACTPOMKAax  BBbIJEP)KKY  BpeMEHM  [oJaeT  CUTHall
Ha WCIIOJTHUTE/IbHbIA MeXaHU3M, KOTOPhIM BHOBb BKJIHOUAeT Harpysky.

Cyl111ecTByIOT C/Ie[lyrOL1e TUIbI PeJie HarpshKeHU:

-110 TUITy 3JIEKTPOCEeTU: oHO(a3Hble U Tpex(da3Hbie;

-10 C1oco0y yCTaHOBKMU: CTallMOHapHbIe W mepeHocHBIe. [Ipu ycraHoBke Y3I1
BO BBOJHOM 3/IeKTPOIIUTKe 00OecreurBaeTcsl 3all[dTa BCEM 3/eKTPOCeTH W BCeX
3JIEKTPOITPUO0OPOB, MOJK/IIOUEeHHbIX K Hel. ITlepeHocHble Y311 mpuMeHSIIOTCS, KOrja
€ro yCTaHOBKa B II[UTKe 3aTpyAHeHa WIA HeoO0XOoAMMO o00ecreunTb 0co0Obie
HaCTPOMKY TI0 HaTIPSPKEHUIO CeTH [I/is KOHKPEeTHOTO 3/1eKTPO00b0pyA0BaHusI.

B HacTosiiiee Bpemsi CyIeCTBYIOT YCTPOMCTBA 3allJUThl OT MepeHarpshkKeHus C
KOMOWHMPOBAHHOM 3all[UTOM, TaK Ha3biBaeMble BOJIbT-aMIIEpHbIE pejie, KOTOPbie
KOHTPOJIMPYIOT KPOMe HarllpsDKeHHUs CeTH, ellle U TOK B CeTH, 3alullas TeM CaMbIM
CeTb, KakK OT IMepernajioB HarpspKeHWsl, TaK U OT Teperpys3ku, T.e. HOIOJJTHUTEbHO
BBITIO/THSIET (DYHKI[MIO OTPaHUYMTE/IS1 MOIIJHOCTH.

Heob6xoaumMo 3HaTh, UTO BOJIbT-aMIIEpPHOE pejie He 0becrieurBaeT 3aluTy CeTH
OT KODOTKOTO 3aMbIKaHUSI ¥ He MOXeT 3aMeHUTb C000l aBTOMaTUUYeCKui
BBIKJ/IFOYATeIb.

BaxxHoit xapaktepuctukon Y311 sBsieTcss HOMUHA/IbHBIN TOK.

HomuHambHBIA TOK — 3TO TOK, KOTOPbIH Y3II criocobHO TpoIycKaTh uepe3
cebs B TeueHWe JIUTEILHOTO BpPeMEHM COXpaHsss TIpU 3TOM  CBOO
paborocriocobHocTh. CTaHAAPTHLIMH, HanuboJiee pacrpOCTPaHEHHBIMM 3HAUeHUSIMU
HoMHUHanbHOro toka Y 3Il1 sasastorest: 10; 16; 25; 32; 40; 50; 63 A.

HomuHnanbheii Tok Y311 onpegensieTcss Mo CyMMapHOMY TOKY Harpy3Ku WA
MOII[HOCTU BCEX 3/IeKTPONPUOOPOB, MOJK/IFOYaeMbIX B 3alllUII[aeMYIO CeTh.

[TonyunB paccuuMTaHHOe 3HaueHWe TOKa, BbIOMpaemM Y3II ¢ OmKaMimM

00JIbILIM CTaHAAPTHBIM 3HAYE€HWEM HOMHWHA/IBHOI'O TOKA.
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Heobxomumo yumthiBaTh, uTo Y3I1 He 3amuinaeTr 37€KTPOCeTb OT TOKOB
Teperpy3ki M TOKa KOPOTKOTO 3aMbIKaHHS, MO3TOMYy camo Y3II A0/mDKHO ObITh
3alUI[eHO0 OT HUX YCTAHOB/JIEHHBIM I10C/Iel0BaTe/IbHO C HUM aBTOMaTU4YeCKUM
BbIK/TFOUaTesieM. [ToaTromy HoMUHANbHBINA TOK Y 3I1 HeOOXOAMMO MPUHUMATh UCXO/S
Y3 HOMHUHA/JIBHOTO TOKa aBTOMAaTHUYeCKOro BBIK/ItOUartesisd. [Ipy 35TOM HOMHWHAIBHBIU
Tok Y3II go/mkeH ObITh OOsbllle WM paBeH HOMHHA/JIBHOMY TOKY YCTaHOBJIEHHOTO
[10 Hero aBTOMaTUUYeCKOI'0 BBIK/IFOUaTeJIs.

Y3I1 MOryT MMeTb HECKOJIBKO HaCTPOeK:

- ycraHoBKa mopora cpabaTeiBanus Y3II Mo MakcMMa/ibHOMY 3HAueHHIO
HaripspkeHust (Umax) - ycTaHaB/ivMBaeT MaKCUMalabHO [IOMYCTUMOE 3HaueHue
HarpspKeHWsl 3J1eKTPOCeTH, TMpeBblllleHWe KOTOPOro MpuBeJeT K OTK/IHOUeHHIO
Harpysku;

- yCTaHOBKa rmopora cpabarbiBanus Y3II 1o MUHHManbHOMY 3HAUeHHIO
HaripspkeHust (Umin) - ycTaHaBAMBaeT MHHHMMAJIbHO [IOMyCTUMOE 3HaueHue
HarpspKeHWsl 3/IeKTPOCeTH, CHIWKeHUe HarpsykeHUsl HuWKe [JaHHOrO 3HauyeHust
TpUBeIeT K OTK/IFOUeHUIO Harpy3Ky;

- YCTaHOBKA BpeMEeHM 3aJlep)KKUA BK/IFOUeHUs1 — Bpemsi, yepe3 Kortopoe Y 3II,
T10CJIe OTK/IFOUeHUS Harpy3Ku, [IOBTOPHO ee BK/IFOUUT IIPY BOCCTAHOBJ/IEHUY 3HAUeHUS
HarpspKeHWsi CeTM B YCTaHOBJIEHHBIX Tipefenax. Bpems 3aiepXKu BK/IHOUEHHUS

3H€KTpOHpH60pOB BLI6I/IpaETCH B COOTBETCTBHMM C PYKOBOACTBOM IIO 3KCILIydTdllvH.
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iozsarop S oummmn-9 oo

BHEIAKNYTeHHAA nopx .

208 4 4 5 5 . L —
HATPYV3KH.
) Lt i &S

3 N
A

Brinmwuarens EOHTPOIIA
MAHKCHMAJBHOIC HATTPDAHeHHA

Tpexpaspazment
Brixmoaarens xouTpoma HEIHKATOP.

MHHHAMAJIBHOTO HANIPAEeHHAA .

Umnin(B) Umax(B)

Perynarop sanepmrnm Perynarop MakcmMansHOTO
BpeMeHH ABTOMATHIECKOIO 230 HANPAKEHHA OTKIIYeHHN.
BEIICYEHHA DOCTIe ABAPHH. 220

Perynarop muaEMaIsHOTO
HANPAXKEHAA OTKIIOIeHAH.

Kaesner mogrmoaenna
HarpysKH

Pucynok 12. IlpymMep MapKUpOBKH YCTPOKCTBA 3aLlUTHI OT MepeHarnpsukeHus (pene
HarpsoKeHus)
KonuuecTBo 1 €crioco6bl HACTPOMKU MOTYT ObITh Pa3/IMUHbI /IJIsi pa3HbIX TUIIOB

Y3I1. OO6buHO, HacTpoiika Y3II ocCyIiecTBAsSeTCS C TIOMOIbI0 TTOBOPOTHBIX
Pery/JMpOBOYHBIX PYyUeK.

CpaBHeHuMe arrapaTtoB 3alllUThl 3JIEKTPUYECKOHW CeTHM TI0 OTK/IIoYarolen
crocobHoCTH

PaccMoTpum pasHuily B paboTe ¥ BO3MOXKHOCTSIX OTK/IFOUEHHSI Pa3TAUHBIX
arirapaToB 3allUThl 3JIEKTPUYECKUX Lernel. B HacTosilee BpeMs, eCTb MHOIO
KOMOWHUPOBAHHBIX YCTPOUCTB 3allUThI 3JIEKTPUUECKUX CeTeld, T.e. COBMEIIA0I[UX B
cebe HECKOJTBKO 3al[UTHBIX (DYHKI[MH. 31eCh Mbl paCCMOTPUM He KOMOWMHUPOBaHHbIE
arirapaThl 3allUThl, BBITIO/HSIOLINE TOIBKO OHY (DYHKIIMIO.

[IpruriHaMU T10’KapOB OT 3JIEKTPOYCTAHOBOK MOTYT SIBJISITbCS: KOPOTKOE
3aMbIKaHWe, Tieperpy3ka, TOKW yTeukd, [JyroBble Tipobou  (MCKpeHHe),
TriepeHaripssKeHue.

[Onst  3alqydThl 2/IEKTPUYECKUX CeTeld, B HaCTosilljee BpeMs, SBJSIFOTCS
obs13aTelbHBIMU K TIpuMeHeHHt0 AB u Y/IT. 3Ty anmapatbl 3apeKoMeH/j0Bau ce0st
KaK HaJexHble U S(PQeKThBHbIe CpeACTBAa  MpeAOoTBpalleHus  [0XKapoB
OT 3JIEKTPOYCTaHOBOK.

AB 3amuuiaer 5/IeKTPUYECKYI0 CeTb OT TOKOB KOPOTKOTO 3aMbIKaHUS

Y TIeperpy30K 3/IeKTPUUeCKO CeTH.
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YOT 3amuinaer 3/1eKTPUUYECKYK0 CeTb OT TI0KapoB B pe3yJbTare
BO3HHWKHOBEHVS TOKOB YTEUKHU.

Crnenyer OTMeTUTb, UTO B HACTOsLLlee BpeMs 3alllUTy OT MHOTMX HeraTHMBHBIX
(akTOpOB, BBbI3BIBAIOLIMX BO3rOpaHWe B  JJIEKTPUYECKUX CEeTSAX, BMeCTe
c npumeHeHueM AB u Y/IT, oTuacTu pelaroT OpraHu3aliMOHHBIMU MepOIPUATUSAMY,
TPOU3BO/IMMBIMM Ha 3Tarle MPOEeKTUPOBAHUS 3JIeKTPUUYECKUX CeTeH, MPU UX MOHTaXKe
Y TIpU 3KCTulyaTaluu. VICTonb3yroTcs Takue Mephl, Kak 3a3eM/ieHue, yKiajKa Kabess
B KopoOa, VyBe/MueHHWe PpaCcCTOSHUAS MeXKJy TIPOBOJHHKAMH, TpUMeHeHue
CreliMabHbIX COeMHUTETbHBIX YCTPOUCTB (K/JIeMMHBIX KOpOOOK ¥ Ap.) U T.A. st
3alUTBl OT Meperpy30K MPOW3BOAAT TPABWJIbHBIA pacyeT >S/IeKTPUYEeCKHUX CeTer
Y Harpy3KHu.

OpnHako AB u Y/IT n3HauanbHO He ObUTM TpefHa3HaueHbI A1 pacIio3HaBaHHs
VICKPEHUS U OTK/IFOUeHUs LIely B CJlyyae ero rnossijeHus. VIckpeHue He pacrio3HaeTcst
AB wm YT, 1OCKO/IBKY MPU UCKPEHWUU He TIPOMCXOAUT HU yBe/IMUueHue CpefHero
3Ha4yeHUs TOKA B L|ely, HY ero yreuka Ha 3eMJII0.

[Ipy rmociefoBaTe/IbHOM MCKPEHUM IIOJIHOe CONPOTHBIIEHUE — «IIJIOXOI'0
KOHTaKTa» YMeHbLIaeT TOK Harpy3Ku U JEepP>XUT 3TOT TOK HUXKe Topora OTK/IHOUeHUs
AB. COoOTBeTCTBEHHO, 3TH CPE/CTBa 3alllUThl OT HETaTUBHOIO [IeWCTBUSI BBICOKOTO
3HaueHHsT TOKa He cpabartbiBaioT. [lpu TmapasiebHOM MCKpPeHUM Mexay da3oi
¥ HeUTpaJbHbIM TPOBOJOM TOK OrpaHUYeH TIO/HbIM COTMpPOTUB/IEHWEM LIeMU
1 cpabaTeiBanue AB u Y/IT 3aBUCUT OT CTereHW MCKPeHHUsl, OTHAKO B TIOJTHOM Mepe
He rapaHTUpyeTCsl.

CoOTBeTCTBEHHO, pellleHre 3a/lauM Paclio3HaBaHWsI UCKpeHusi U obecrieueHUs
3alUThl OT TI0XKapOB, BBI3BAaHHBIX HCKPEHHEM, AO0/DKHO 00ecreunBaThCS HOBBIM
TUTIOM YCTPOMCTB, (DYHKIIMOHA/IbHO U TeXHUYECKW OPUEHTHMPOBAHHBIMU Ha TaKyO
3azauy. Takum ycrporcTtBoM siBsietcs Y 311.

Y3AI1 3ammiaer 371eKTPUUeCcKyr0 CeTb OT I10’KapOOIacHOTO IIPOsIB/IeHUs
JyroBOTO TIPo00st (MCKpeHws).

Eme oguum  ¢akTopoM, KOTOPbIM MOKeT TIPUBECTHM K  TOXapy
OT 3JIEKTPOYCTaHOBOK, SIBJIIIOTCS KOJieOaHWsI HampsDKeHUsl 3/IeKTPUUYECKOW CeTH.
[Ipruem, O1IaCHOCTb MOXKET HECTH KaK MOBBILIEHHOE HarpsyKeHHe, TaK U MOHWKEeHUe
HarpsKeHus.

AB, YT, Y3II He 3amMIai0T 3/IEKTPUUECKYIO CETh OT OMACHBIX KOebaHMi

HarpspKeHus ceTu. DTy 3az7auy BbinosHseT Y 311
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Y311 3auuiraer 371eKTPUYECKyl0 CeThb OT KoyieOaHWM HarpspkeHHs, KOTOpbIe

MOTYT TIPUBECTH K BBIXOIy U3 CTPOSI 37IEKTPONTPUOOPOB ¥ UX BO3TOPAHUIO.

(I)yHKI.[I/IOHaJ]belE BO3MOXXHOCTH AdAIllldPATOB 3dIIIUTbI JJIEKTPHYECKHX

CeTeH.

Tabsuria 2

(DYHKL[I/IOHaJ'[bHLIe BO3MOJXHOCTH aIlllapATOB 3dIlUThI JIEKTPUUECKHUX cetei

ArmapaT 34l ThI

Y cTpoHCTBO YcrpoiicTBO
ABapuHHBIH < Y CcTpPOHCTBO 3aIMTHI |  3aIMUTHI OT P
p— ABTOMaTHUYeCKHI 3alUThI OT
p auddepeHpaIbLHOTO AyroBOro
BbIK/TIOUaTe/1b (AB) nepeHanpsHKeHUs
ToKa (Y/T) npooost RE )
(Y3A11)
He
Kopotkoe ObecnieunBaeT He ob6ecrnieuriBaeT He obGecrieuriBaeT
3aMbIKaHHE 3aLUT 3alUT obecneunBaer 3aIUT
Ty LIUATY sauuTy LIUTY
He
ObecnieunBaeT He obGecrieuriBaeT He obGecrieuriBaeT
[Teperpy3ka obecrieuriBaeT
3aLUTY 3aIUTy 3aIUTy
3aIUTy
He
He obecrnieunBaet ObecnieunBaer He obGecrieuriBaeT
YTeuka ToKa - U obecrieurBaeT -
ATy LTy sanuTy LIUTY
Hyrosoii
npoboit He obGecrnieuniBaet He obGecrieuriBaeT ObecnieunBae | He obecrieurBaet
rocjesoBare 3aIUTy 3aIUTy T 3aIUTY 3aIUTy
JIbHBIU
He B nonHol mepe
Iyrosoii obecrieunBaeT 3aIuTy.
nipoboit Mosket cpaboTaTb He obGecrieuriBaeT ObecnieunBae | He oGecreurBaer
Tlapa’uie/TbHbI CJIUIIKOM TI03/JHO 3aIIUTy T 3aLUTY 3aIIUTy
7} (py orpaHUYeHHOM
ToKe K3)
He B nonHoli mepe He B nmonHoi mepe
. obecrieurBaeT 3aIluTy. obecrieurBaet
Lyrosou
o06oit Mosket cpaboTaTb 3alluTy. ObecnieunBae | He oGecreunBaer
Hap3€MJII-O CJIUIIKOM TI03/JHO MoxeT He cpaboTaTh T 3aLUTY 3aIUTy
(Tpu orpaHUYeHHOM (Tpy UMITYJTLCHOM
Toke K3) XapakTepe UCKPEeHUs1)
He
[Mepenapl He obGecrnieunBaet He obGecrieuriBaeT ObecnieunBaeT
HaTnpsDKeHHUsT 3aIlUT 3alUT obecneunBaer 3aLUT
p ATy LTy sauuTy Uty

N3 Ta6J'[I/ILU:>I 2 BHUJHO, UTO HM OJWH K3 AdIllldPpATOB 3dIUThI HE 3alllUIIdeT

3JIEKTPUUECKYHO CEThb OT BCEX BO3MOXHBIX aBapHﬁHbIX pPeXMOB. ,Z[J'IH obecrieueHus
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MaKCUMa/bHOW  3allUThl 3/eKTPUUYeCKOM ceTH 1jesiecoobpa3HO  HMCIO/b30BaTh
afnraparbl  3al[uThl, paboTaroijie Ha OOHapy)KeHMe Ppa3HbIX TIPHU3HAKOB
HEeVCITPABHOCTH 3JIEKTPUUYECKOM CeTH.

[Mpumenenue Y31 u ¥Y3I1 He oTMeHsieT HeOOXOJUMOCTH UCTIOb30BaHusI AB
uYIT.

Takum o6pa3oM, eciy pacCMOTpeTb BapWaHT MCII0/Ib30BaHUSI BCEX BHU/OB
3aLLMThI 37IEKTPUYECKOU CEeTH OTAEeNbHBIMUA YCTPOMCTBAMH (BBITOIHSOLUMHA TOIBKO
OJHY (PYHKLIMIO0), TO HeOOXOAMMO YCTAHOBUTh UeThIpe Pa3HbIX arrapaTa 3allUThl:
AB, YAOT, Y3411, Y3II.

B Hacrosiiiee Bpemsi pacripocTpaHeHbl KOMOMHUPOBaHHbIE anrapaTthl 3alUThl,
KOTOpble O0beJAUHSIOT B OJHOM KOpIyCe HeCKONbKo ycTpoicTB. Harpumep,
nuddepeHLMaTbHbIe aBTOMAThI, KOTOpble 00beAUHSIOT (QYHKLHMK aBTOMaTHYeCKOro
BBIK/IFOYATe/Is U yCTPOMCTBa 3aILUTEI b depeHIIMATEHOTO TOKa.
KomOuHUpOBaHHbIE  yCTPOWCTBA TIO3BOJISIIOT  ONTHUMM3UPOBATb U YIPOCTUTh
TIPOEKTHPOBaHNE Y MOHTAXK JIEKTPUYECKUX LIIUTKOB.

TepMOUHMKATOPbI

OpHou u3 HauboJiee pacrpoCTpaHeHHbIX TIPUYKH T10KapoB
OT 3JIEKTPOYCTAHOBOK $IBJ/IIETCSl TleperpeB KOHTAKTHBIX COeAUHEHUW U JIPyTUX
y/ieMeHTOB. [lokapooriacHble  peXHUMbl  BO3HMKAIOT  BC/IeACTBUE  OOBILIOTO
IIepexo/HOr0 COTPOTHMBIIEHUS], @ TaKKe Ieperpysok.

TepMOMHAMKATOpHbIE MaTepuasbl TIpeAHa3HaueHbl [Jid BU3yaJbHOTO WU
dboTorpaduueckoro KOHTPOJSI U UW3MepeHUsl TeMriepaTypbl, T.e. pe3y/bTaTbl
v3MepeHr MOKHO TIpe/ICTaBUTh B BU3ya/IM3MPOBAaHHOM BH/IE.

[Ipy JoCTWKeHWM MAaKCHMaJbHOU TemIlepaTypbl TepPMOWH/WKATOPHBIN
MaTepuas pacriaB/sieTcsi U HeoOpaTUMO MeHsieT CBOM LiBeT.

TepMOUHMKAaTOPbl MOXHO MCII0/Ib30BaTh KakK J0Ka3aTejlbCTBO (hakTa
JNOCTW)KEHHUs  OrpeJe/leHHOM MaKCMMa/lbHOW —TeMnepaTypbl, T.K. pe3y/bTaThbl
M3MepeHUs SIB/ISIFOTCSI HeOOpaTUMBIMHU.

Metos u3MepeHUs1 TeMIlepaTypbl C TIOMOLIbIO TEePMOUHAUKATOPHBIX
MaTepyaioB OTJIMYAeTCS TPOCTOTOM, SKOHOMHUYHOCTBIO, Majou TPYA0eMKOCTHIO,
BO3MOJKHOCTBIO OINEpPaTUBHOTO TI0JIydeHUs] JOCTaTOYHO TOJHOW WH(pOpMaLuu
O TEerJIOBOM peXXMMe 3JIeMEHTOB 3/IeKTPO0OOPY/J0BaHUSI.

TepMOMHAMKATOPbl HMMEKT HeCKOJIbKO WCIOJHEHUM: TepMOMH/WKATOPHbIE
HaKJIeMKW U TEPMOWH/IMKAaTOPHbIE KPACKH.
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KoHTpacTHOCTh 1IBETOBOTO Tiepexoja obecrieurBaeT jierkoe paclio3HaBaHUe
aBapUMHOrO meperpesa.

TepMOUHIMKATOPbl COXPAHSIIOT CBOW L[BET WU MapKUPOBKY Ha TMPOTSH>KEHUU
BCET0 CPOKa CTy’KOBbI.

TepMOMHAWKATODHbIE  HaKAeMKW  TIPeJCTaBASIOT  COOOM  TIOAJIOKKY
Ha CaMOKJ/IeSIeNCcsl OCHOBE C HaHEeCeHHbIM TEePMOWHAWKATOPDHBIM TOKDPBITHEM.
MaTtepuasioM TMOAJIOKKA MOTYT ObITh OyMmara, ¢dosbra WaM TOJIMMepHasl IJIeHKa.
[ns mpefoxpaHeHWss TEPMOWHJMKATOPHOTO TMOKPBLITHSI OT BHELIHWUX BO3/eHCTBUMN
TIOBEPXHOCTh W3/e/IMsl MOKPBIBAIOT 3all[UTHOM TIJIEHKOW.

[Mpu gocTwKeHUM 3aJlaHHOW TemriepaTypbl WHAWKAaTOp HeoOpaTUMO MeHseT
CBOM 1IBeT.

TepMoUH/IUKaTOPHbIE HaK/IEHKU MOTYT ObITh pa3/MuyHOrO pa3Mepa U (opMbI,
B 3aBUCHMOCTH OT 3a/laull MMeTh pa3Hblii Mopor cpabaTbiBaHUs, UMeTb HECKOJIbKO
TEePMOUYBCTBUTETBHBIX METOK C pa3HbIM MpeZie/IoM CpabaThbIBaHHSI.

TepMoOUHAWKATOPHbBIE HAK/IEMKH MOTYT OBbITb OZHOTIO3UI[MOHHBIMH, T.€. UMEIOT
O/IHY WHIWKALMOHHYK) METKy W MHOTOIO3ULIMOHHBIMU — HMeEIOI[Ue HEeCKOIbKO
VH/VKALMOHHBIX METOK, HACTPOEHHBIX Ha pa3Hble TeMIlepaTyphbl.

ao
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Pucynok 13. TIpumepbl TEpMOMHUKATOPHBIX HaK/IeeK Pa3TuUHbIX
MPOU3BOIUTEJIEN

[IprMeHeHMe OAHOMO3WIIMOHHBIX TEePMOWHAWKATOPHBIX HaK/eeK I103BOJISeT
KOHTPOJIMPOBAaTh MaKCUMa/IbHYI0 TeMIiepaTypy Ha 3/ieMeHTe 3/1eKTpo0bopyAoBaHusI.
[IpumeHeHVe MHOTOMO3ULIMOHHBIX TEPMOWH/IWKATOPHBIX HAK/IeeK MO3BOJISeT
orpeJensTh TeMIiepaTypy 3/1eMeHTa 3/1eKTPO0O0PY/J0BaHUS KakK
cpenHeapudMeTUUeCKOe MeXXy TocaefjHeli MeTKOM, W3MeHUBIIIel 1BeT, U MepBoi —

He U3MEeHUBIIIeH.
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TepMOMH/AMKATOPHbIE KPacKW, B OT/IMYME OT TePMOMHUKATOPHBIX HaK/eek,
MO)XHO HaHeCTd Ha TIOBePXHOCTH WA 37eMeHTbl 3/1eKTpoobOopy/10BaHus,
HeJIOCTyIIHble Il  yCTAaHOBKM TEePMOMH/JMKAaTOPHBIX  HaK/IeeK, Harpumep,
IIPpU  CJOKHOM KOH(QUIypalMd WIA OrPaHUYEeHHOM TIPOCTPAHCTBE BHYTPHU
3JIEKTPUYECKUX  LIUTKOB. Kpacku  MOXHO  HaHeCTM Ha  ITOBEPXHOCThb
KOHTPOJIMPYEeMOTO 37ieMeHTa 0ojiee TOHKUM CJIOEM, B pe3yJibTaTe Yero Bo3pacTaeT

CKOpPOCTb cpabaTbIBaHUSI.

Pucynok 14. IIpumMep UCIioTHeHUs TEPMOUHAUKATOPHBIX KPAaCOK

TepMOUHUIMKATOPbl TMPUMEHSIIOTCST  [Jid  KOHTPOJIS TeIJIOBOTO peXhMa
3JIEMEHTOB 371eKTPOYCTaHOBOK.

TepMOMHAUKATOPBHl TIPUMEHSIIOTCS  [Ji/IT  OOHApY)KeHHsT U PerucTpaljiu
TIeperpeBoB 3/IeMEHTOB 3/1eKTPOO0OPY/I0BaHUSI WA 37IeKTPOTIPOBOJIKH, B TIEPBYIO
ouepe/b, BO/IM3U 3/IeKTPUUECKUX KOHTAaKTOB, KOHTAKTHBIX COeTUHEHUI.

TepMOMHAUKATOPHI He TPeOYIOT CrelabHOTO TEXHUUEeCKOro 00CTy)KUBaHUsI.

3amure  TOJjIe)KaT  3JIeMEeHThI  3/IeKTPOOOOpYZOBaHUs, MJii  KOTOPBIX
HOPMaTHUBHO-TeXHUUECKUMH JOKYMEHTaMH YCTaHOBJ/IEHbI HauOOJIbIIINE [JOITyCTUMbIe
TemriepaTypbl HarpeBa, a Tak)Ke 3/ieMeHThbl 3/eKTPo0OOpyAOBaHus, TIeperpeB
KOTOPBIX MOXXeT TIPUBECTH K aBapyuyd WM BO3TOpaHHIO (HEe3aBUCHMMO OT Halduusi

TpeOOBaHMI1 HOPMaTUBHBIX JOKYMEHTOB).
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TepMOMHAWKATOPBl ~ HAHOCAT Ha  2JIEMEHTBI  37IeKTPOOOOpYI0BaHUS,

noaJiexxkalye KOHTPOJIIO TEIVIOBOI'O COCTOAHMS.

PI/ICYHOK 15. HpHMep HCII0J/Ib30BAHUA TEPDMOMHAWKATOPDHBIX HAKJ/IEEK AJIT KOHTPOJIA
TEMITIEPATYPbLI KOHTAKTHBIX COE,[[I/IHEHI/Iﬁ

[Topor cpabaTbIBaHUS TEPMOWHAUKATOPOB BEIOMPAETCS UCXOs 13 TpeboBaHU
HODMaTMBHO  TeXHWYECKOW  JOKyMEeHTalluu [Jjisi  KOHKDETHOrO0  3/ieMeHTa
3/IEKTPOOOOPY/JOBAaHMS], TEXHHUYECKMX XapaKTepPUCTHK M PEXHUMOB  PabOTHI
3/1eKTPO0O0PY/J0BaHMUSI.

Tak Kak TepMOWH/MKATOpPbl He SIB/SIFOTCS BOCCTAHABIMBAEMbIMU U3JeNUSIMU,
rocsie perucTpaliui WMHU TeperpeBa cpaboTaBliiie TePMOWHJUKATOPhI TMO/JeXaT
3aMeHe Ha HOBBIE.

Heo0xoguM0O KOHTPOIMPOBaTh CPOK UCIIO/Mb30BAHUS TEPMOUWH/UKATOPOB.
[Tpu ncTeyeHUH CpPOKA HCII0J/Ib30BaHMs, TEPMOWHAWKATOPbI HEOOXOAMMO 3aMeHUTh
Ha HoBble. [Toc/ie 3amMeHbI c/leslaTh OTMETKY B JKypHarie.

TepMOMHVKATOPbI SIBJISIFOTCS HEBOCCTaHaB/IMBAEMbIMU 17}
HEPEMOHTOTIPUTOAHBIMU ~ M3Zie/usiMd  (TIOKpeITUsMU).  [Ipu  cpabaThiBaHUU
TePMOMH/JVKATOPa, ero caeflyeT yaJuTh U 3aMeHUTb Ha HOBOE r3fene (IOKPBITHE).
OkpalliviBaHVe TePMOWH/IUKAaTOPHBIX METOK B pe3y/ibTaTe BO3EeNCTBUS TeMIlepaTypbl

HeoOpaTUMO.

TepMmocucremsl
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TepMocucTeMbl TTpeAHA3HAYEHBI /IJIST paHHETO aBTOMATHUeCKOr0 0OHApY KeHUsI
MOXKapoOIacHbIX CUTyallud, BO3HUKAKIIUX BCJIEJCTBUE T[eperpeBa 3/€MeHTOB
3/IEKTPOYCTAaHOBOK: KOHTAaKTHBIX COeJUHEHHM, TTPOBOZIOB, Kabesel (B T.U. KOHIIEBOM
apMaTypbl) M IIIMH, 3/IeKTPUUECKUX amrapaToB, BBOJAHBIX pacripele/uTebHbIX
mKadoB, IIUTOB C 37eKTpoobopyZoBaHHEM, WHOrO 37eKTpoobopymoBaHus
U UX 3JIEMEHTOB, TI7ie BO3MOJKHO TIpeBbLIIIEHHWEe TeMIlepaTypbl 000pyAoBaHus
B HeIIITaTHOM pekuMe pabOoThl WK TIPU T0sIB/IeHNH JiedheKTa.

CucTeMbl OCYIIIECTB/ISIIOT HeIpepbIBHbI KOHTPO/bL TeMIlepaTypbl Harpepa C
CUTHa/M3aliyen O TIpeBbIllIeHHH YCTaHOB/IEHHBIX MIOPOTOB U Tepejaueli UHGoOpMalun
Ha TTyJIbT LIEHTPa/IM30BaHHOT0 HAO/IIO/IeHMs], T/ie OCYIIIECTBISIETCS TIPUEM TPEBOXKHBIX
M3BeIeHn 00 0OHapy’KeHHBIX TeperpeBax C JaTUYHMKOB, OTOOpa)keHHe (MHWKALIVS)
COCTOSTHUSI Y PETUCTPALUs COOBITHH.

TepmocucteMaMr ~ MOTyT  ObITb  O0OOpyZOBaHBI  3/IEKTPOYCTAHOBKH,
JJIsT KOTOPBIX HODMATUBHBIMU JIOKYMEHTaMH YCTaHOBJ/IEHbI HAU0OJIbIIIast A0y CTUMAsT
TeMIieparypa Harpesa, a TaKxXe 371eMEeHThI 3/1eKTPO0O0DPY/J0BAHUS
W 3/IeKTPONPOBOJIKY, TieperpeB KOTOPbIX MOXeT TIPUBECTM K aBapuu WIU

BO3rOpdHHIO.

Pucynok 16. IIpumep crcTeMsbl, COCTOSIIEN U3 TEDMOAKTUBHUPY€EMOU
ra3oBbl/iesIsAoLLel HaK/IeMKU U ClleliaIM3upOBaHHOr0 ra30Boro JaTyvka

B kauecTBe yCTpOWMCTB OOHapy)KeHUsl TMpeBbIILIeHHsI TeMIlepaTypbl B Pa3HbIX
cucTeMax MOTYT BBICTYMaTh pa3/MuHble JaTYWKU. Harpumep, TepMOaKTUBUDYeMble
ra3oBbIe/ISIIOIIMEe HAKIeWKWd, TIpM HarpeBaHUM KOTOPBIX [0 OrpejeseHHOU
TeMIiepaTyphl BbIJe/sIeTCsl CUTHA/IbHBIN ra3, y/AaBIMBaeMbli Crelyajin3upOBaHHbIM
ra3oBbIM [aTUMKOM, TepealoluM CUTHa/l O TeperpeBe Ha KOHTPOJIbHO-TIPUEMHOE

yCTPOMCTBO; OeCKOHTaKTHble WH(PaKpacHble [JaTUWKW; AaTUUKA TeMrlepaTyphbl,
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yCTaHaB/IMBaeMble Herocpe/ICTBEHHO Ha KOHTPOJIUPY€eMbIi 3/IeMeHT

3/IeKTPO0O0ODPY/J0BaHMSI.

i o I ) .
u o CMEUMANU3UPOBAHHBIN KOHTPOJTIbHO-TMPMEMHOE
X FA30BbIA JATHWK YCTPOUCTBO

1. O6epHWUTE HaKNelik BOKPYT KOHTAKTOB

1 YCTAHOBWTE ra30Bbiid AATUMK : Ayt > : ‘
Tty I T —
B A |
o 1| .
\l l i | = =
' aatal
. XL - "e
L X Jeol = L X X J s
£ - “ \
70°C 100°C

3. B aBapulHON CUTyaUMW HaKnelka BbigendeT

2. Tlpn HarpeBaHM MHANKATOPHbIE CUTHANbHBIA ra3, KOTOPbIN GUKCHPYETCA
METKW HG‘OGD&ITHMO W3MEHAIKT UBeT AaTuynKkom

Iar 1 Iar 2 IIar 3

["a3orenepupyone [Tpu HarpeBaHuu Bbille 50 B aBapuiiHOM cuTyauud, Korja
Hak/eliky, pas3melnleHHble — 90°C UWHAMKATOpHbIE TeMmrlepaTypa [OAHUMAETCsl BbIIIe
Ha CHJIOBBIX KOHTAKTaX, a METKH Heobpatumo  100°C, HaK/elKa BbIfIe/IsIeT
TaKxe CMOHTUDOBAaHHbIA MEHSIIOT CBOM L|BeTa CUTHA/IbHBIN ras, KOTODbIU
ra3oBbIU JIaTUuK B ¢buKcUpyeTcsi Tra3oBbIM [JaTUUKOM.
3/IEKTPOLUTKE JaTtuvk mepeziaeT CuUrHaa TpPeBOTU

U / UK OTK/IOUaeT MUTaHue

Pucynok 17. ITomiaroBasi cxema pab0Thl CUCTeMbI HEIIPEPLIBHOTO KOHTPOJISI
TeMIiepaTypbl Ha OCHOBE TEPMOAKTHBUPYEMOM ra30BbIESAI0eH HAaK/IeUKA
Y CIeLiMaIn3MPOBaHHOIO ra30BOro JaTyvKa

Kpome Toro, TepMocHCTeMbI MOXXHO MCIIO/Ib30BaTh KaK CHCTeMbl MOHUTOPUHTA
To’KapHO 06e30MacHOCTU 3/IeKTPOYCTAaHOBOK, 3a CUeT paHHero oOHapy)kKeHUs] TOueK
ype3MepHOro HarpeBa, 3a/[0JiIT0 /10 Hayaja TePMHUUYECKOW [eCTPYKLMW W30JISLUN

B MeCTdX YCTAdHOBKH JdTUHUKOB.
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Pucynok 18. ITpumep crcTeMbl MHOTOKaHa/ILHOTO OECKOHTAaKTHOT'O
TeMIepaTypHOr0 KOHTPOJISi HA OCHOBe 0@CKOHTAKTHBIX MTUPOMeTPHUUeCKUX
JlaTYMKOB

|

CTOMMS € CHETeMOR

PucyHok 19. IIpumep uHTeIeKTyaTbHOM CUCTEMbI KOHTPOJISI TEMITePaTyphbI
BBICOKOBOJ/IbTHBIX KaOeTbHBIX JIMHUM Ha OCHOBE pacIipefie/ieHHOTO
JlaTurKa TemIieparyphbl

Ten10BU3MOHHAA JJUArHOCTHKA

B oOcHOBe TEI/IOBU3MOHHOW [JUAarHOCTUKH JIEKUT TEIJIOBOH  MeTo[,
Hepa3pyllawIilero KOHTPOJs, T.e. TeIUIOBU3WOHHBbIe 00cieoBaHUSI C 1eJbi0
BBISB/IEHUsSI  TI0KApOOITaCHBIX YYacTKOB M Y3/I0B B 3/IeKTPO0OOODPYZOBaHUN
Y 37IeKTPOTPOBOJKE.

B kauecTBe TEXHMUECKOTO CpeJCTBA  TETUVIOBU3MOHHOW AMAarHOCTUKH
TIPUMEHSIETCS TeTVIOBU30P. TerIOBU30p — 3TO OMTHKO-3/IEKTPOHHBINA U3MepUTE/TbHBIN
nipubop, paboTaromuii B “HGpaKpacHOU 00/1aCTH 37IeKTPOMarHUTHOTO CTIeKTpa.
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Pucynok 20. IIpumep ripoBeieHUs TEMJIOBU3UOHHOTO KOHTPOJISI 37eKTpoLIKada

KpaTko MeTof TeIJIOBU3MOHHOW [AMAarHOCTUKUA TI0>KapHOW 6e30TmacHOCTH
9KCIITyaTUPyeMOro 37eKTPo0O0py/I0BaHHsSI MOXKHO OITHMCaTh CJIeAYHOIUM 00pa3oMm.
Kaxzapili 00beKT uvMeeT TeMIlepaTypy, IpUUeM B pa3HbIX TOYKaxX OHa pa3Hasl.
Kak mpaBusio, OTK/IOHEHHe TeMrepaTypbl B Ty WM UHYIO CTOPOHY CBUZIETE/IbCTBYET
0 KaKOK-TO HeOJHOPOAHOCTH, AedekTe. TernoBU30p Kak BHeOKamMepa OXBaTbIBaeT
BCIO TTaHOpaMy O00BeKTa, BBIBOAWT Ha 3KpPaH U (DUKCUPYyeT B IMMaMATH BeChb CIIEKTP
ero Temriepatyp, rnpeobpasys B TepMOrpamMmy, T.e. KApTHHKY TeMIlepaTyp, KOTopasi
HallOMUHAeT HeraTWB I1[BeTHOW QoTrorpadum, rAe KaKIbli OTTEHOK I[BeTa
COOTBETCTBYET OTpe/ie/IeHHOU TeMIiepaType.

HeocriopyuMbIMU ~ TIpEMMYII[ECTBAMM  TETUIOBU3UOHHOTO  00OciefoBaHUs
ABJISTIOTCSA: OOBEKTUBHOCTH W TOYHOCTb TIOJyUaeMbIX JaHHBIX, 0€30T1acHOCTh
(mpumeHsieTcsi ~ OeCKOHTAKTHBIM ~ MeTof), He  TpeOyeTcs  OTK/IOUeHHe
3/1eKTPO0O0PYJ0BaHUS 1 TIOATOTOBKH pabouero mecta. OHaKo, Ajist 60jiee TOUHOTO
TEeTJIOBOT0 KOHTPOJISI HeoOXoJuMa Harpy3ka Ha 3/IeKTpooOOpy/JjoBaHUSI He MeHee
70%, u He MeHee 1 uyaca paboTel. [Ipy 3TOM MeTOf, BBICOKOTIPOM3BOAUTENIEH,
K TOMY >Ke OH /laeT BO3MOXXHOCTb MPAKTUUeCKH MTHOBEHHO, «C TIePBOTO B3IJIs/Ia»,
yKa3aTb MecTo JedeKTa, TpeJBapUTe/JbHO OMNpeJe/uTh CTeleHb [JedeKTHOCTH.
Kpome 3Toro MeToJ; OT/IMYaeTCsi TIPOCTOTOM [JOKYMEHTHMPOBaHUsI JedeKTOB
¥ BO3MOXHOCTBIO oOrfpejile/ieHdss Je(eKTOB Ha paHHeW CTaiud Ppa3BUTHUSL.
OH TO3BOJISIET C [JOCTAaTOYHON CTereHbI0 TOYHOCTH AUAarHOCTHPOBATh COCTOSHUE
He TOMBKO OTKPBITHIX 3JIEMEHTOB 3/IEKTPOOOOpPYZOBaHUSA, TaKUX KaK KOHTAKTHbBIE
COoeMHEHUsI B 37IeKTPUUYECKUX II[UTKaX ¥ BBOAHBIX IIIUTAaX, HO U COCTOSTHHE PO3€TOK
Y BBIKJTFOUaTesIel, KOTOpbie 3aKPhIThl KOPITyCaMU, a TakK)Ke 3JIeKTPUUeCKUX IMPOBO/IOK,
BBITIOJTHEHHBIX Pa3/IMUHBIMU CIIOCO0aMHu.
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PucyHnok 21. IIpumep TepMOrpaMmbl KOHTaKTHBIX COJMHEHUN C TeMIepaTypHOU
LIKa/ION

CyTb TeIUIOBU3MOHHOM /IMarHOCTUKW 3aK/IOYaeTCsi B  0OECKOHTAKTHOMN
PErucTpalii TeMIepaTypHOrO IO/l Ha TOBEPXHOCTU OOBEKTa W3MepHUTeTbHOU
anrapaTypou, TIOCTPOEHWH U aHaju3e TepMOrpaMM C WCIojb3oBaHMeM OBM
I oOHapy>KeHWss M KaacCUpUKalu JedeKTOB U TIPUHATHS pelieHus. Hamvuue
nedekta TpU TAaKOM [UArHOCTUKE XapaKTEPU3YeTCs aHOMa/IbHBbIM TOBBIIIEHUEM
TeMIiepaTyphl B ZieeKTHOM 30He 10 CPABHEHMIO C UCITPaBHBIMHU 00/IACTSIMHU.

YcioBuss W TIOPSIOK — TIPOBEAEHWS  TEIVIOBU3MOHHOW  /TUAarHOCTHKU
5KCIUTyaTHPYeMOTO 3/IeKTPOOOOPYZIOBAHUS JKWIBIX W OOLIECTBEHHBIX 3[aHUU
yCTaHaB/AMBAIOT  MeTOAWuUeckre  pekoMmeHzauuu [6]. OHM  HampaB/eHBI
Ha TPOQUIAKTUKY TIOXKapHOW 0e30MacHOCTH  3JeKTPOOOOPYJOBaHUST  KUJIBIX
U OOIIEeCTBEHHBIX 3[]aHUH U TIO3BOJISIIOT KOHTPOJMPOBATh U OL|EHUBATh COCTOSIHUE
MO)KapHOW 0e30TMacHOCTH 371eMEeHTOB 371eKTPO0OOpYZOBaHuUs, KOTOpble paHee He
MOTJIU ObITb 00C/TeZIOBaHbI, TAKUX KaK: PO3ETKH, BBIKHOUATEIM W 3JIEKTPUUECKUe
TIPOBOZIKK BBITIOJTHEHHBIX PA3/IMUHBIMKA  CTIOCO0AMH, UTO SIBJSIETCS aKTyabHBIM
MOMEHTOM B obsactu obecrieueHWs]  TIO’KapHOM  0e30MacCHOCTH  >KUJIBIX

1 00IIIeCTBEHHBIX 3/JaHUM.



79

[T=2772¢

PucyHok 22. ITIpumep o6Hapy»KeHHsI T10’KapooTiacHOTO pa3orpeBa 00/ITOBOTO
KOHTAKTHOT'O COeIHHEHUS

C TMOMOIIbI0 TEeIUIOBU3WOHHOW [IUAarHOCTHKU BBISB/ISIFOTCS KOHKPETHBIE
nedekTHble MeCTa, Tjleé 3auacTylk /[JOCTaTOUHO 3aTsHYTb, 3aYMCTUTh, 3aMEHUTb
BosiToBOE CoelHEHWe WY Tiepepacrpe/ie/IiTh Harpy3Ky U JedeKT OyJeT yCcTpaHeH.

[omyckaeTcst UCT0JIb30BaTh Ipyrie MeTOAUKU TeTl/IOBU3MOHHOM IMarHOCTUKH,
ecyid 00/1aCTh WX TIPUMEHEHHS COOTBETCTBYeT 00/1acTH TIPUMeHeHUs] HaCTOSIINX
MeTO/IMUeCKUX peKOMeH/al[1ii.

B kauecTBe KpuTepueB OI[eHKU TI0’KapHOM 0e30MacHOCTH 37eKTPUUeCKuX
u3enuii  MOXeT ObITb TPUHATO 3HaueHWe TeMIlepaTypbl WX TIPEBbIIIeHUs
TeMIlepaTyphl, YCTAaHOBJIEHHOE B CTaHAApTax Ha KOHKpeTHOe u3jenue. Kpome Toro,
KPHUTEPUM OLIeHKH TI0’KapHOM 0e30I1acHOCTH TIPU TEIUIOBM3WOHHON AMAarHOCTHKE
TipMBe/leHbl B METO/IMUeCKHX peKoMeHjalusx [6].

TnarHOCTHKA 371eKTPO00OPYI0BaHUS TETUIOBHIM METO/[OM Hepa3pyIaroIiero
KOHTPOJISI (TETUIOBU3HOHHAs AMArHOCTHKA) O/DKHA IPOBOAUTRLCS OpUrazioi He MeHee
2 yesioBeK. Bce useHbl Opurafibl 10/KHBI OBITH ATTECTOBAHbI TI0 TETVIOBOMY METOAY
Hepa3pyIIariero KOHTPoJisi. X0Ts Obl OANH pabOTHUK A0/DKeH ObITh aTTeCTOBaH He
HKe, yeM 110 I KkBamM(pUKallMOHHOMY YPOBHIO TI0 TeIJIOBOMY KOHTDOJIIO B CUCTEMe
Pocrexnansopa.

Ins mpoBefieHUs] TeIJIOBU3MOHHOW JUAarHOCTUKM MOTYT TIpUBJIEKAThCS
CTOPDOHHME OpraHu3alluM, akKKpeJIUTOBaHHble B YCTAaHOBJEHHOM TIOps/IKe Ha

TEeryIOBOM MeTOo/ Hepa3pyIIaroIero KOHTPOJIS.
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