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MeToauueckre pEeKOMEHIAlMU TIO0 OpraHu3ali MNPOQHUIAKTUKH I0KApPOB
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Meronuka npegHa3HayeHa MJisi OPraHOB HCIIOJHUTENIbHOM BJIACTH CYyOBEKTOB
Poccuniickonn ®enepanuy, OpraHoB MECTHOTO CaMOYIPaBJIEHHUs, OPraHU3ALMU I10
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Y TIPaBOBOT0 MH(OPMUPOBAHUSI TPAXKIAH U OpTraHU3aAIUN.

Hacrosimue Mertoauyeckue peKOMEHIAIMU OMNPEACNSIOT OOIUe TOJIOKEHUS
[0 OpraHu3aly MPOPUIAKTUKA TOXKAPOB OT DIIEKTPOOOOPYIAOBAaHUS B KHIIBIX
1 OOIIECTBEHHBIX 3aHUSIX C MPUMEHEHUEM TEXHUYECKUX CPEJICTB.

Hacrosdmue MeTonuYecKue pEKOMEHAAIMU HE SBISIOTCS PYKOBOJCTBOM
[0 MPOEKTUPOBAHUIO JJEKTPOYCTAHOBOK 3JaHUM M  MOHTaXy anmnaparoB
ANEKTPUYECKON 3aLIUTHI U APYTUX TEXHUYECKUX CPEACTB.

Hacrosmue wmeToanYecKue pEeKOMEHAAUMU HE SBISIOTCS HOPMAaTUBHBIM
JIOKYMEHTOM.

Metonuka HampaBjieHa B OpraHbl HCIOJHUTENBHOW BJIACTH CYOBEKTOB
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BBenenue

Honss 4wmcma mnoxapoB, mnpouzomeqmux B Poccuiickonn = ®Denepanuu
OT DJIEKTPUYECKUX M3ACIIMA M YCTPONCTB B 3/IaHUSIX M COOPY>KEHHUSX, OT OOIIEero
yyclia TOXKApOB B 3JaHUSX U COOPYKEHUSX OCTACTCS CTA0MIBHO BBICOKOM
u cocTtanisieT 6oinee 34 %.

Haubosbiiee yuciio moxxapoB OT 3JIEKTPOOOOPYAOBaAHUS €KETOAHO MPOUCKXOTUT
Ha OOBEKTaxX >KWIOro cekropa. Mx mons cocraBmser mopsaka 74 % ot olmiero
KOJIMYECTBA MOYKAPOB MO ANEKTPOTEXHUUECKUM MTPUUHHAM.

OcHOBHasi 4acTh MOTHOIIMX JIIOJAEH Ha MOXKapax OT 3JIEKTPOOOOPYTOBaHUSA
NPUXOIUTCS Ha TOXAapbl B 3aHUAX U COOPYKEHHUAX XKWIOTO cekropa — 94,8%
OT 00mIero 4Wciia MOTHOIMMX Ha TMOXKapaX, BO3HHUKIINX IO AJIEKTPOTCXHUYCCKUM
IPUYHHAM.

Cpenan BHIOB OOBEKTOB KHJIOTO CEKTOpa HAMOOJIbIIEE KOJIWYECTBO MOXKAPOB
OT DJIGKTPOWBAEIUNA M YCTPOWUCTB €XKETOJHO MPOUCXOAUT B OJIHOKBAPTUPHBIX
U MHOTOKBAPTUPHBIX JKWIBIX JOMax M cocraBisier okoio 43 % wu 33 %
COOTBETCTBEHHO.

B 3maHuMaxX W COOpyXEeHHSX OOIIECTBEHHOTO Ha3HAYEHHUS JOJS TOXKapoB
OT 3JEKTpooOOpyaOBaHUsA cocTaBmwia Oonee 52 % oT oOmero ywucia I0XXKapoB
Ha TaHHBIX 00BEKTAaX.

Jonst uucna mormOmuxX JIOAe Ha MoXkapax OT JJIEKTPOOOOpyIOBaHUS
B OOIIECTBEHHBIX 3daHUAX cocTaBmwia 19,0 % ot oOmero ymciaa moruOmmMx Ha
Mo’kapax Ha TaHHBIX 0OBEKTaX.

Pacripenenenust  3HaueHuUd — TOKaszaTesneid  OOCTAHOBKM €  IMOXapaMu,
npousomeamumu B Poccuiickoit deneparuu B nepuon 2016-2021 romoB B Kujiom
CEKTOpPE M 3JIaHUAX W COOPYKCHHSIX OOIIECTBEHHOTO HAa3HAYCHHS, MCTOYHUKOM
BO3HUKHOBEHHUS KOTOPBIX SIBJISUIOCH  3JIEKTPOOOOpYAOBaHUE, IO CyObEKTaMm

Poccuiickoit @enepanuu npeacraBieHsl B Tadbaumax 1 u 2.



o cyobektam Poccuiickoit deaeparnuu

Tabnuma 1
Pacnipenenenue 3HaueHHI MOKa3aTeneil 0OCTAaHOBKHU € NOKapaMu, TPOU30LIEAIINMHU

B Poccuiickoii @eneparun B nepuo 2016-2021 rogoB B *KUIOM CEKTOpE,
HCTOYHUKOM BO3HHUKHOBEHHSI KOTOPBIX SIBIISIIOCH AJIEKTPOOOOPYI0BaHHE,

KoJa-Bo Toas Moru6.mao Toas
PeiiTunr Cy0bexkT PO 10KapoB, g Y > | PedTHHT Cy0bekT PO JII01eH, g Y i
el 0 YeJl. 0
1 MockoBckast 001acTb 16 861 7,63 1 MockoBckast 00:1acTb 738 6,70
2 Pecnybmixa 8302 | 376 2 CBep/oBeKas 067acTb 417 3,79
Bamkoproctan
3 YensbuHcKas 00acth 6728 3,04 3 Pecny6nuka bamkoprocran 382 3,47
4 Hpxyrckas ob6mactb 6 598 2,99 4 Upkyrckas obmacts 358 3,25
5 Jlerunrpaackas o0nacTh 6 452 2,92 5 JleruHrpanckas 00IacTh 342 3,11
6 r. MockBa 6 048 2,74 6 KpacHosipckuit kpait 342 3,11
7 KpacHosipckuii kpait 6 012 2,72 7 HoBocubupckas 001acTb 297 2,70
8 KpacHopapckuit kpaii 5905 2,67 Hwxeropoackas 001acTb 274 2,49
9 CBepmiioBckast 00JIacTh 5693 2,58 9 Yensaouuckas o01acTh 272 2,47
10 Camapckast 00macTb 5570 2,52 10 PocroBckas o6nacts 256 2,33
11 Pecniy6nuka Tatapcran 5400 2,44 11 Kpacnomapckwuii kpaif 244 2,22
12 HoBocubupckas 001acth 5302 2,40 12 TroMeHcKast 00J1acThb 233 2,12
13 IIpumopckuit kpait 5166 2,34 13 [Tepmckuit kpait 232 2,11
14 KemepoBckas o6nacts - 4945 2,24 14 KemepoBsckas o61acth - 230 2,09
Kyzbacc Kysbacc
15 Hwmxeropoackas ob6macts 4823 2,18 15 Camapckas 001acThb 222 2,02
16 Adraiickuii kpait 4 583 2,07 16 Pecniy6mmuka Tarapcran 214 1,94
17 PocroBckas 061acThb 4 326 1,96 17 CaparoBckast 00JacTh 204 1,85
18 XabapoBckuii kpaii 3990 1,81 18 XabapoBckuil Kpait 199 1,81
19 CaparoBckast 001acTh 3862 1,75 Cpennee no cydnekram 195,7
Ypaabsckoro O
20 Boponexckas obmacts 3819 1,73 19 TBepckast 00acTb 190 1,73
21 [epmckuit xpait 3751 1,70 20 Bomnrorpazckas o0xacts 184 1,67
22 Bosnrorpazckast 001acth 3706 1,68 21 IIpumopckuii kpait 182 1,65
Cpeanee o cyobekram
23 OpenOyprckast 06acTb 3652 1,65 TpuBo.kckoro ®O 179,3
Cpeanee no cyobexkram N N
Vpaabekoro ®O 3631,0 22 AnTaiickuii kpait 173 1,57
24 r. Cankr-IlerepOypr 3609 1,63 23 Kuposckas 061acTb 173 1,57
25 TroMerckas 06acTS 3459 | 157 Cpeance no cyonekram | 47, 3
Cubupckoro ®O
Cpennee 1o cyobekram
Cubnpexoro GO 34237 24 Boponesxkckas 061acTh 168 1,53




Koua-Bo Toas IToruoJio Toas
PeiiTuHr Cyobext PO® nowkapos, | o > | PedATHHT Cyobekt PO Joei, o ’
e/, 0 qeJl. 0
Cpennee mo cydobekTam
TpuBokckoro ®O 3396,1 25 Openbyprckasi 006J1acTh 161 1,46
26 OMckast 001acTh 3130 1,42 26 OMckast 00/1acTh 156 1,42
g7 | XawrerMancuiickuitast. | 3449 | 4 3g 27 r. Mocksa 151 | 137
okpyT - Orpa
Cpennee nmo cydobekTam
IlenTpabHoro DO 28849 28 Y amyprckas Pecriybnuka 145 1,32
28 Bnagumupckas 001acTh 2 686 1,22 29 Ilensenckas o6nacTb 142 1,29
Cpenee no cyonektamt | 5 gq, 5 30 Briaanvupcekas 061acTs 141 1,28
Poccuiickoii @enepanun
29 TBepckas 061acTh 2416 | 1,09 Cpemiee no cyGhexram 137,9
HenTpanbaoro O
Cpennee mo cydobekTam
IOmnore ®O 2281,6 31 Kypranckast o61actb 130 1,18
30 CraBponoibcKuil Kpan 2194 0,99 32 ApxaHrenbckas 001acTh 130 1,18
31 Kypranckas o06xactb 2126 0,96 33 Bosoroackas o6macts 130 1,18
32 [Tensenckas o6macTs 2075 0,94 34 Hosroponckas o6mactb 130 1,18
33 Kuposckas o6macts 2 057 0,93 Cpenﬂvee H? cybnexTam 129,2
Poccuiickoii @egepanun
34 VibpsiHOBCKas 00J1acTh 2038 0,92 35 TamGoBcKas 001acThb 125 1,14
35 Yamyprckas Pecny0Oiuka 2012 0,91 36 Pecniy6nka Caxa (SxyTus) 122 1,11
36 3abaiikanbckuit Kpai 2 006 0,91 37 3abaiikansckuit kpait 121 1,10
Cpennee nmo cydobekTam
Cenepo-3anajsoro DO 1920,8 38 Pecniyonuka Bypsitus 121 1,10
37 Tambosckas 06racTs 1917 | 087 39 Hysamcias Pecry6uica - 119 | 1,08
Uysamus
38 HBaHoBCcKast 00/1aCTh 1903 0,86 40 r. Cankr-IletepOypr 117 1,06
39 Pecniyomixa Caxa 1881 | 085 41 Kastyscxas 061acTh 12 | 1,02
(Axytus)
40 JIunenxkas 0061acTh 1807 0,82 42 VibsiHOBCKas 00J1acTh 111 1,01
CpenHee 1o cyobekram
41 Tysnbckast 001acTh 1801 0,81 I0sxH0r0 DO 110,5
42 Amypckast 0051acTb 1754 0,79 43 Psasanckas o0macTb 110 1,00
Cpennee o cyobekram
43 BpsiHckast 001acTh 1736 0,79 Cesepo-3anaHoro O 101,0
Cpennee no cybnexram 1734,2 44 Tynbckast 001aCcTh 100 0,91
JlaabHeBocTOUHOTO PO
44 Benroposckas 06sactb 1730 0,78 45 AcTpaxaHckas 00J1aCTh 100 0,91
45 ApxaHrenbckas 00J1acTh 1714 0,78 Cpennee 1o cyonexram 86,7
JanbHeBocTouHOoro ®O
46 Pecniyosiuka Kpbim 1713 0,78 46 Jlumerkas 00J1aCcTh 86 0,78
47 Pecny6muka Bypsitus 1701 0,77 47 Awmypckast 001acTb 84 0,76
48 Mypwmarckas o6acTh 1668 | 0,75 48 XanTpl-Maucuiciuii asT. 81 0,74
OKpyT - FOrpa
49 Bonoroackas o6nacts 1664 0,75 49 Benroponckas obmactb 81 0,74




Koua-Bo Toas IToruoJio Toas
PeiiTuHr Cyobext PO® nowkapos, | o > | PedATHHT Cyobekt PO Joei, o ’
e/, 0 qeJl. 0
50 Hysamckas Pecryommica - 1636 0,74 50 CraBpononbCKui Kpan 80 0,73
UyBamus
51 Psasanckas obmactb 1519 0,69 51 Kypckas o6macTs 80 0,73
52 SApocnasckas o61acTh 1474 0,67 52 Pecmry6imka Mopaosust 79 0,72
53 AcTpaxaHckasi 00J1acTh 1468 0,66 53 HBaHoBcKkas 001aCTh 78 0,71
54 Kanyxckast o6macth 1463 0,66 54 BpsiHckast 00macth 77 0,70
55 Kypckas obnacth 1435 0,65 55 Pecnyomuka Kpeim 76 0,69
56 Tomckas o6acTs 1422 0,64 56 Pecny6mmka Komn 74 0,67
57 Hosroponckas o6macts 1413 0,64 57 OprnoBckas 001acTh 12 0,65
58 Pecny6mka MopoBust 1362 0,62 58 Pecniy6nuka Kapenus 70 0,64
59 Pecniyonuka Jlarectan 1332 0,60 59 TIckoBckas o0acTe 69 0,63
60 Pecrry6nmka Kapemms 1307 0,59 60 SApocnaBckas 061acTh 68 0,62
61 CMoeHcKkas 001acTh 1304 0,59 61 Tomckas o6nacTb 67 0,61
62 Pecrry6nmka Xakacus 1226 0,55 62 CMoIteHckas 001acTh 63 0,57
63 IIckoBckas 00acTh 1204 0,54 63 Pecniyonuka Xakacus 60 0,55
64 Pecny6muka Komn 1149 0,52 64 Pecny6nnka Mapwuii On 52 0,47
65 Yeuenckas PecmyOmika 1103 0,50 65 Caxannackas 001acThb 43 0,39
66 CaxanmHckas 001acTh 1088 0,49 66 KocTpomckast 06macTp 43 0,39
67 OpioBeKas oGacTs 1050 | 0,48 67 #mano-Heneukui ar. 41 0,37
OKpyT
68 Pecniy6ninka Mapwuit D 1006 0,46 68 PecniyOsinka Jlarectan 31 0,28
69 Koctpomckast 0051aCTh 960 0,43 69 Kanuuuurpamackas o0iacthb 27 0,25
Cpeanee no cyobexkram
CeBepo-KaBka3ckoro 899,4 70 Kamuarckuii kpait 27 0,25
(0]0]
70 Kamununrpancxas 870 | 039 71 Eppefickas ast. o61acts 25 0,23
o0acTb
71 Kabapno-bankaperas 771 | 035 72 PecryGumxa Tema 23 0,21
Pecrrybnnka
72 Smano-Henenxkwuii aBT. 737 0,33 Cpennee o cyobekram 20,4
OKpYT Cesepo-Kaska3ckoro @O
73 Pecrry6immka TriBa 569 0,26 73 MypmaHcKast 00J1acTh 20 0,18
74 Kamuarckuii kpait 514 0,23 74 Marazganckas 001acThb 20 0,18
75 PecniyOiinka Anpires 500 0,23 75 PecnyOsinka Anraii 17 0,15
76 EBpeiickas aBT. o0sacth 495 0,22 76 Kabapuo-bakapexas 16 0,15
PecryGiinka
77 PecrryOnmka Anrait 450 0,20 77 r. CeBacTomnoJjb 12 0,11
78 Pecnyomixa CeepHas 434 0,20 78 PecniyOiinka Anpires 10 0,09
OceTus - Ananus

79 Maraganckast 001acTb 406 0,18 79 UyKOTCKUI aBT. OKpPYT 10 0,09




Koa-Bo Toas ITorué.o Toas
PeiiTuHr Cyobext PO® nowkapos, | o > | PedATHHT Cyobekt PO Joei, o ’
ell. 0 Yell. 0
80 r. CeBacTomnoJb 367 0,17 80 UYeuenckas Pecybmika 6 0,05
81 PecnyOnuka Marymerns 283 0,13 81 PecnyOmuka MaTymerus 5 0,05
82 Pecny6onuka KanMbikust 268 0,12 82 Pecnyomuxa CeepHas 4 0,04
Ocertus - Ananus
83 Kapauaeso-Hepxeceian 179 0,08 83 Pecrty6mka Kanmbikis 2 0,02
Pecrry6nmka
84 Heneukuit aBT. okpyr 79 0,04 84 Heneuxuii aBT. OkpyT 2 0,02
o KapauaeBo-Uepkecckas
85 UyKOTCKHH aBT. OKPYT 75 0,03 85 Pecny6umika 1 0,01
Tabmnuma 2

Pacnipenenenne 3HaueHHi Moka3aTesneil 00CTaHOBKHU € MOKapaMu, TPOU30LIEAIIUMHU
B Poccutiickoii @enepannu B nepuoj 2016-2021 rogoB B 31aHUSIX, COOPYKEHUSIX

06H1€CTB€HHOFO Ha3HA4YCHHA, HICTOYHUKOM BO3HUKHOBCHHUA KOTOPBIX ABJIAIOCH

aeKTpoobopyaoBaHue, o cyobekTaM Poccuiickont denepanun

Koa-Bo Toas Ilorudmao Toas
PeiiTunr Cy0bexT PO 10KAPOB, 0% > | PediTuHT CyobekT PO Jopeit, o ’
ell. 0 yeJ. °
1 r. MockBa 1682 8,99 1 r. MockBa 12 14,12
2 MockoBckast 00J1acTh 895 4,78 2 MockoBckas 001acTh 10 11,76
3 r. Cankr-IlerepOypr 724 3,87 3 ITpumopckuii kpait 7 8,24
4 KpacHopmapckuit kpaii 599 3,20 4 r. Cankr-IleTepOypr 5 5,88
5 Pecrry6nmka bamkoprocran 559 2,99 5 Hpkyrckas obmactb 5 5,88
6 KpacHosipckuit xpait 545 2,91 6 Owmckas obmacts 5 5,88
7 Hpxytckas obnacts 545 2,91 7 AcTpaxaHckast 00J1acTbh 4 4,71
8 Ipevopcxit kpait 520 278 8 Smano-Heweuxui as. 3 3,53
OKpyT
9 Yenabunckas 00J1acThb 509 2,72 9 Pecniy6iinka TriBa 3,53
10 XabapoBckuil Kpaid 503 2,69 10 Kpacrosipckuii kpait 2 2,35
11 Hoocubupckas o6mactsb 442 2,36 11 Yenadbuackasa o0J1acTb 2 2,35
12 Camapckast 001acTh 399 2,13 12 HoBocubupckas 001acth 2 2,35
13 PocroBckas o6nacthb 367 1,96 13 PocroBckas 061acThb 2 2,35
14 Pecnyonnka TaTapcran 343 1,83 14 CapatoBckas 00s1acTh 2 2,35
15 Xante-MancHicKuii apr. 313 1,67 15 Hixeroposckas o6nacTb 2 2,35
okpyT - Orpa
Cpennee 1o cyobekram
16 CaparoBckast 001acTh 309 1,65 Cubmpeioro O 1,8
17 Omckas 00s1acThb 294 1,57 Cpennee no cybnexram 1,6
enTpanbHoro ®O
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Koa-Bo Toas Iorudmao Toas
PeidTHHT Cyobekt P® MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’
el 0 yell. 0
18 Hwuxkeroposckast 001acth 292 1,56 16 Pecnybimmxa 1 1,18
bamkoprocran
19 Kewmeposcras obmact, - 291 1,56 17 XabapoBsckuii kpait 1 1,18
Kysbacc
20 Bonrorpanckas o0macth 283 1,51 18 Camapckast 00y1acTb 1 1,18
Cpennee no cyobekTam
Cubnpckoro ®O 281,7 19 Bounrorpazckas ob6nacth 1 1,18
21 Anraiickuil kpait 270 1,44 20 Anraiickuit kpait 1 1,18
22 ITepmckuit kpait 268 1,43 21 Ilepmckuit xpait 1 1,18
Cpennee mo cydobeKkTam 262.7 Cpennee mo cydobeKkTam 10
Ypaabckoro @O ' Ypaabckoro @O '

23 Boponexckas ob6macts 260 1,39 22 Boponexckas obmacts 1 1,18
Cpennee no cyobekram 2537 Cpennee o cyobekram 10
IlenTpansHoro ®O ' IOsxHoro @0 '

24 Tromenckas 061acTh 242 1,29 Cpennee HI? qum’eKTaM 1,0
25 Pecrry6immka Kpeim 241 1,29 23 CaepamnoBckasi 00J1acTh 1 1,18
Cpennee no cyobekram
TpuBokcioro GO 230,1 24 Awmypckas 001acTb 1 1,18
26 Pecniyonuka Caxa (SIkyTust) 227 1,21 25 TBepckas o0nactsb 1 1,18
Cpennee no cyobekram
[Omnoro ®O 222,6 26 Bonoroackast o6macts 1 1,18
Cpennee 1o cyobekram P® 218,7 27 VYapstHOBCKas 007acTh 1 1,18
27 CBepmiioBckast 00J1acTh 216 1,15 28 Benroponckas o6macTb 1 1,18
28 PecniyOnmka Jlarectan 211 1,13 29 Tam0OoBckas 00acTh 1 1,18
29 CTaBpomnonbCcKuil Kpai 210 1,12 30 Ps3anckas o6macthb 1 1,18
30 Openbyprckasi 001acTh 207 1,11 31 Pecny6iinka Komu 1 1,18
31 3abaifkascKuii Kpait 190 1,02 32 Koctpomckast o0mactp 1 1,18
Cpenee no cybrexram 186,3 33 r. CeBacTomnosib 1 1,18
JaabHeBocTouHOTO DO
32 ApxaHrenbckas 00J1acTh 185 0,99 34 PecnyOnmuka MHTYmerus 1 1,18
) . Cpennee 1o cyobekram
33 Smano-Heneukwnii aBT. OKpyT 182 0,97 Jaabresocroanoro GO 0,8
34 Tomckas obnacts 180 0,96 Cpennee 1o cyonexram 0,6
Cesepo-3anaanoro O
Cpeanee o cyobekram
35 Jlerunrpaackas 00nacTh 177 0,95 TpuBoakckoro O 0,6
Cpennee no cyobekram
36 Amypckasi 001acTb 171 0,91 CeBepo-KaBka3zckoro 0,1
D0
Cpennee no cyobekram N .
Cepepo-3anainoro DO 164,6 35 Kpacnonapckuii kpait 0 0
37 ActpaxaHckas 001acTb 159 0,85 36 Pecny6imka Tarapcran 0 0
38 Thepekas o6aacTs 154 0,82 37 | Xawre-Mascuiickuii ast. 0 0
okpyr - Orpa
39 KipoBckas 061acTs 153 082 | 38 Keweposckas obract, - 0 0

Kysbacc
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Koa-Bo Toas Iorudmao Toas
PeidTHHT Cyobekt P® MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’

el 0 yell. 0

40 PecniyOmuka Bypstus 153 0,82 39 TromeHckas 001acTb 0 0
41 Yamyprckas Pecrry0mmka 152 0,81 40 Pecny6mmika Kpeim 0 0
42 Bonoroackas 06acTb 147 0,79 41 Pecnybmixa Caxa 0 0

(SkyTus)
43 Bnagumupckas 00acTh 147 0,79 42 Pecnybnuka Jlarectan 0 0
44 MypmaHnckast 00J1acTb 146 0,78 43 CraBpomnoiabCcKuil Kpaii 0 0
45 SpocnaBckas 061acTh 145 0,78 44 Openbyprckasi 00J1acTh 0 0
46 BpsHckast obmacts 139 0,74 45 3abaiikanbckuii kpait 0 0
47 ViegaHOBCKas 00J1aCTh 138 0,74 46 ApxaHrenbcKkas 00JacTbh 0 0
48 ITensenckas 061acThb 135 0,72 47 ToMckas 00macTb 0 0
49 Bbenroponckas obmactb 134 0,72 48 Jlenunrpackas 00J1acTh 0 0
50 UYeuenckas Pecmybrmika 127 0,68 49 Kuposckas o6macTp 0 0
51 CaxanmHCcKas 001acTh 124 0,66 50 Pecny6muka Bypsitus 0 0
52 TamOoBckast 06macTs 123 0,66 51 Y amyprckas Pecrybnmka 0 0
53 Ps3anckas o6nacthb 118 0,63 52 Bragumupckas 001acTh 0 0
54 ‘lysamckas Pecriy6mika - 116 0,62 53 MypmaHcKast 001acTh 0 0
Uysamus
55 Tynbckast 001acTh 115 0,61 54 SIpocnaBckas 061acTh 0 0
56 Kypranckas o6xactb 114 0,61 55 Bpsackas obmacth 0 0
Cpennee no cyobekram

Cenepo-Kapkascxoro ®O 109,4 56 TTensenckas o0acThb 0 0

57 PecnyGimka Kapenns 107 0,57 57 UYeuenckas PecyOmika 0 0
58 Pecny6nnka Xakacus 105 0,56 58 CaxanuHckasg 001acTh 0 0
59 JIumnenkas o0nacth 103 0,55 59 Hysauckas Pecry6uia - 0 0

Uysamus
60 Pecniy6sinka Komu 101 0,54 60 Tynbckast 001aCTh 0 0
61 OprnoBckast 001acTh 98 0,52 61 Kypranckas o0mactsb 0 0
62 Pecniy6imka TriBa 97 0,52 62 Pecrry6inka Kapenus 0 0
63 CMmoneHckas 001acThb 96 0,51 63 PecnyOsinka Xakacust 0 0
64 Kabapauno-Bankapekas 96 0,51 64 JIumnenikas oonactb 0 0
PecnyOimka
65 MBaHoBCKas 00J1aCTh 95 0,51 65 OpJoBcKas 00J1acTh 0 0
66 Koctpomckast 00acTb 95 0,51 66 CMmoneHnckas 001acThb 0 0
67 Kypckas o6macthb 94 0,50 67 Kabapauro-bankapekas 0 0
PecryGiinka
68 Kanuaunrpaackas o0nacTb 92 0,49 68 HBaHoBckas 00J1acTh 0 0
69 Pecnyomixa Cesepras 80 0,43 69 Kypckas obmacts 0 0
Ocetus - Ananus
70 Pecny6iimka Mapwii D1 76 0,41 70 Kanuannrpanckas 0 0
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Koa-Bo Toas ITorué.o Toas
PeidTHHT Cyobekt PD MOKAPOB, o > | PediTHHT Cyobext P® Joei, o ’
ell. 0 qeJl. °
obnacts
Pecny6nuka CeBepHast
71 Kamysxckast obnacts 74 0,40 71 0 0
Ocerus - Ananus
72 Pecniy6mmmka Mopaosust 74 0,40 72 PecrryGiimka Mapwii On 0 0
73 r. CeBacTomnoib 66 0,35 73 Kanyxckast 006mactsb 0 0
74 Hosropojckas o6nacts 62 0,33 74 Pecniyoninka MopaoBust 0 0
75 KamuaTckuii kpaii 58 0,31 75 Hosropoxckas oonacts 0 0
76 TIckoBckast o0acThb 54 0,29 76 Kamuarckuit xpait 0 0
77 PecnyOnmka Anrai 48 0,26 77 IIckoBckast 00macTe 0 0
78 PecniyOnuka Anpires 44 0,24 78 PecniyOnuka Anraii 0 0
79 MaraaaHckas 00J1acTh 44 0,24 79 Pecniyonuka Anpires 0 0
80 Espetickas aBT. 00mactb 41 0,22 80 Maranaackas o01acTb 0 0
81 Pecrry6nmka Marymerns 31 0,17 81 EBpetickas aBT. 001aCcTh 0 0
82 Pecrry6nmka KanMbikus 22 0,12 82 Pecrry6imka KanMbrkust 0 0
83 UyKOTCKUH aBT. OKPYT 18 0,10 83 UyKOTCKHUI aBT. OKPYT 0 0
84 Henernxwuii aBT. OKpyr 16 0,09 84 Henenxwii aBT. OKpyr 0 0
85 KapauaeBo-Uepkecckas 11 0,06 85 KapauaeBo-Yepkecckas 0 0
PecnyGnnka PecnybOnnka

C Y4€TOM HMHTCHCHUBHOI'O POCTAa SHCProBOOPYKCHHOCTHU HACCIICHUSA, JKHIIBIX U

OOIIIECTBEHHBIX 3JaHUM, TEHACHIUS IO KOJHUYECTBY <«DJICKTPOTECXHUYECKUX)
MOKapoB, OYEBHUIHO, COXPAHUTCS TPHU CYIICCTBYIOIIEM IOJOKEHUN TMOXKAPHOU
MPO(PHIAKTUKU IIEKTPOYCTAHOBOK.

B Hacrosimiee BpeMs CIOXKWJIACh CHUTYallMsi, KOTJIa 3JEKTPOOOOPYIOBaHUE TIO
OoJibllIe YacTU HHUKEM HE OOCITYKHMBAaeTCsl C TOUYKH 3pPEHUs] €ro IMoKapHOM
npodUIAKTUKUA. DJEKTPUKA Ha OOBEKTAX 3aHUMAIOTCS €ro OOCITY>KUBAaHUEM WJIU
PEMOHTOM, KOTJa YTO-TO BBIXOJUT U3 CTpOs. B 3TOH CBsSI3U, OJHUM M3 OCHOBHBIX
BOIIPOCOB SIBJIICTCS OpPraHU3aIMs CUCTEMATHYECKOW MPOQPUIAKTUKH IO0KApPOB OT
IEKTPOOOOPYIOBAaHUS JKUJIBIX MW  OOIIECTBEHHBIX 3JaHUM C NPUMEHECHHEM
TEXHUUYECKUX CPEJICTB.

B cootBerctBuM co cratheid 4 TexHuyeckoro periiamenta TamMoXKE€HHOr0 COr3a
(TP TC 004/2011),

HU3KOBOJIbTHOE O0OpYJOBAaHHE JOJKHO OBITH pa3pabOTaHO M M3TOTOBJICHO TaKWUM

«O 0e30macHOCTH  HHU3KOBOJIBTHOTO  O0OpYIOBAHUS

o0pa3oM, 4TOOBI MPU TPUMEHEHUH €T0 TT0 HA3HAYEHUIO U BBHITIOJIHEHUH TPEOOBaHUH K
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MOHTAXYy, JKCILUTyaTaluu (MCNIOJIB30BAHMUIO), XPaHEHMUIO, MIEPEBO3KE
(TpaHCHOPTHPOBAHUIO) M TEXHUYECKOMY OOCIYKHBAaHUIO 3TO 000pyJOBaHUE
oOecreynBano: OTCYTCTBUE HEIOMYyCTUMOTO PHCKAa BO3HUKHOBEHHSI TOBBIIIEHHBIX
TEeMIIepaTyp, MIYTOBBIX pPa3psioB WM HU3JIYYEHHH, KOTOpPbIE MOTYT IPUBECTH K
MOSIBJICHUIO OMNAacHOCTEHW, OTCYTCTBHE HEIOMYCTHMOIO pPHCKa MpH Ieperpyskax,
aBapUIHBIX PEKMMax M OTKa3aX, BHI3LIBAEMBIX BIUSHUEM BHEITHUX U BHYTPEHHHX
Bo3nelicTByromux (akrtopoB. Takke B HaHHOW CTaThe YCTAHOBJICHO, YTO
HU3KOBOJIbTHOE O0OpYJOBaHHE JOJIKHO OBITH pa3pabOTaHO M M3TOTOBJICHO TaKUM
oOpa3oM, 4TOObI OHO HE SBJSUIOCH MCTOYHUKOM BO3HUKHOBEHHS IOXkapa B
HOPMAJIBHBIX U aBApUUHBIX YCIOBUSIX PAOOTHI.

B OoibmIMHCTBE cCilyyaeB, IIOCIE MOHTaXa, OAJIEKTPOOOOPY/IOBAHUE HE
nojaBepraercs  NpOQHUIAKTHYECKUM  OCMOTpaM, TEXHUYECKOMY  KOHTPOJIIO,
OOCITy’)KMBaHUIO M PEMOHTHO-NIPENYNPEAUTENbHEIM MeponpusitusM. OaHako co
BPEMEHEM C HUM IIPOUCXOJAT OTPULIATEIBHBIE U3MEHEHUS. Y XYAIIEHUE COCTOSHUSA
3JIEKTPOOOOPYIOBaHUSI ~ NPUBOAMT K  HEPAMOHAJIBbHOMY  HMCHOJIb30BaHUIO
AIIEKTPUYECKOW SHEPTHM U TMOBBIINICHUIO YPOBHS MOKAPHON ONACHOCTH, a, 3HAYMT,
TpeOyeT 32 HUM CUCTEMATU3UPOBAHHOIO HAOJIIOACHUS.

B cootBercTBUU ¢ DenepanbHbiM 3akoHOM OT 21 nmekabpst 1994 r. Ne 69-D3
«O mnoxapHoi 0Oe30macHOCTW», MPOQPHIAKTHKA TOXAapoB — COBOKYIIHOCTb
MPEBEHTUBHBIX MEP, HAMPABICHHBIX HA UCKIIOYEHHUE BO3MOKHOCTH BO3HMKHOBEHUS
M0’KAPOB U OTPAHUYECHHUE UX TOCIEICTBUM.

[Tox cucremoi MpopUIAKTUKH MOKAPHOU OE30MACHOCTH ANEKTPOOOOPYI0BAHUS
KUJIBIX W OOIECTBEHHBIX 3JaHUN TMOHUMAIOTCS PETYJSPHBIC, BBIMOJIHSIEMBIE TIO
3aJJaHHOW Tporpamme HaOJIOCHUS 3a IKCIUTyaTHPYEMbBIM 3JIEKTPOOOOPYJOBaHUEM,
NO3BOJIAIOIIME OIpeNesTh €ro (PaKTUYECKOE COCTOSHUE, MPOMCXOMASIIUE B HEM
MPOLIECCHl M MPOTHO3UPOBATh HM3MEHEHUE COCTOSHUS TOJ BIMSHUEM pa3IMYHBIX
¢daktopoB. Takue HaOmOAEHUST HEOOXOAMMBI, B TIEPBYIO oOuepedb, s
AIEKTPOOOOPYT0BaHUS OOBEKTOB C MACCOBBIM ITPEOBIBAHUEM JIFOICH.

[ToxxapHast 0e30MacHOCTh OOBEKTOB PAa3IMYHOTO HA3HAUYEHHS B 3HAUUTEIHHOMN
CTETICHU OIpPENEseTCs] COCTOSHUEM HKCIUTYaTUPYEMOTO 3JIEKTPOOOOpYIOBaHUS U
AIEKTPOYCTAHOBOK.

OCHOBHBIM  HalpaBJ€HUEM B O0ECHEYeHUH TMOXKapHOW Oe30MacHOCTU

9KCILTYaTUPYCMOI'O 3HGKTpOO60py,Z[OBaHI/I$I ABIKICTCA MAKCHMAJIBbHO BO3MOXKHOC


https://docs.cntd.ru/document/542650250
https://docs.cntd.ru/document/542650250
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CHM)KEHHUE BEPOSITHOCTU BOSHUKHOBEHUS I10XKapa OT AIEKTPOYCTAHOBOK B LIEJIOM H OT
OTJIEJBHBIX ANEKTPUUECKUX U3/CIIUN.

Tam, rae ecTb KOHTAKTHBIE COCIMHEHUS B AJIEKTPOCETAX, MPOIECC OKHUCICHUS
METaJUIMYECKUX TOBEPXHOCTEH DIIEKTPOKOHTAKTOB W  TMOSBJICHUS  JC(PEKTOB
HempepbiBeH. be3 0CTaTOYHON TEXHUYECKOM OCHAIEHHOCTH M IMOATOTOBJICHHOIO
nepcoHana B OONBIIMHCTBE CIIy4aeB HEHCIPABHOCTU 3JIEKTPOOOOPYAOBAHUS MOXKHO
OOHAPYXUTh TOJBKO MO XapaKTEPHOMY 3araxy WiIu OOYTJICHHOW 3IEKTPOU3O0JIALINY,
YTO XapaKTEPHO I aBapUMHBIX 1e(PEKTOB YK€ Ha MOKAPOOIACHON CTaIuH.

Bo3HukHOBeHHE NEePEKTOB SIEKTPUUECKUX LEMed U IEKTPOOOOPYTOBAHUS —
ATO €CTECTBEHHBIN MPOIIECC, K KOTOPOMY HEOOXOAUMO OBITh TOTOBBIMH.

B nHacTosiee BpeMsi NOSIBUIIMCh HOBbIE TEXHHUUYECKHE CPEJICTBA, IMO3BOJIAIOIINE
BBIBECTH MNPO(UIAKTHKY TO0XAPOB OT 3JEKTPOOOOPYAOBaHUS B IKWIBIX H
OOIIECTBEHHBIX 3/IaHUSIX HAa HOBBIM YPOBEHD.

K o06cinyXuBaHUIO AJIEKTPOYCTAHOBOK JIOMYCKAIOTCS KBaTU(UIIMPOBAHHBIC
CHELMATIUCTBI, HMEIOLIME TIpynmy Mo a3nekrpode3onacHoct He Huke I,
MOATBEPKIECHHYIO COOTBETCTBYIOIIUM YAOCTOBEPEHUEM.

OOcnenoBaHue AIEKTPOYCTAHOBOK JIOJDKHO MPOM3BOAUTHCS COBMECTHO C
KBTI (PUITUPOBAHHBIM IEPCOHATIOM ANEKTPOTEXHUUECKOTO X035 CTBA,

OTBCTCTBCHHBIM 3a O6CJIy7KI/IBaHI/I€ 3H€KTpOO60py,HOBaHI/IH 3aHHA.
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1. Ob6aacTb npuMeHeHUs!

Hacrosimue Metoanueckue peKkoMEHIaIuu ONpenessitoT o01ue MOoJ0KEeHUs 10
OpraHu3anud NpOo(UIAKTUKU [0XKApOB OT 3IJIEKTPOOOOPYJOBaHUS B SKUJIBIX U
OOIIECTBEHHBIX 3IaHUSIX C TPUMEHEHUEM TEXHUUECKUX CPEACTB.

Hacrosimye MeTtoguyeckue peKOMEHJALMH MpeAHa3HAaYeHbl [JIsi OpraHoB
WCIIOJTHUTEIILHON BiacTH CcyObekTOB Poccuiickoit deneparni, OpraHoB MECTHOTO
caMOYIIpaBJIEHUs, OpraHu3alfil o peau3aliy MOJHOMOYHMM B 00JIaCTU MOXKapHOU
0€30MacHOCTH, a TaKKe COOCTBEHHUKOB (apeHAATOPOB) KHUJIBIX JTOMOB (KBapTHD).

OCHOBHBIMHM  33/layuaMUd  OpPraHOB  HWCIIOJIHUTENIbHOM BJIACTU  CyOBEKTOB
Poccuiickont ®enepanyn, OpPraHOB MECTHOIO CaMOYNPABICHUS, OPTraHU3aLNM,
Ha pEIICHHE KOTOPBIX HaIpaBiieHa MPO(HUIAKTHKA IMOXKApPOB B KWIbE, SBISIIOTCS
oOyueHue HAaCEJICHUS Mepam M0>KApHOMN 0€301acHOCTH, OCHOBaM
[0’Kapo0e30MacHOr0 MOBEIEHUs, a TaKke MH(MOPMHUPOBAHUE HACEJEHHUS O Mepax
MOKapHOH 0€30MaCHOCTH.

Hacrosime  meTonuMyeckue pEeKOMEHIAUUU MOTYT  ObITh  IPUMEHEHBI
COOCTBEHHMKAaMHU JOMOB (KBapTHp) U ape€HIAaTOpaMH MOMEIIEHUN I MPOBEACHUS
CaMOCTOSITEJIbHOM TMEPBUYHOM OLIEHKM COCTOSIHUSL TMOXapHOW 0e30macHOCTH
HKCILTYaTUPYEMOTO IEKTPOOOOPYA0BAHUS.

B Hacrosmmx MeToanyeckux peKOMEHAAUMIX O TEXHUYECKUMU CPEACTBAMHU
NPOQUIAKTUKNA TMOXXAPOB MOHUMAIOTCS AaIIMapaThl 3alUThl AJIEKTPUUECKUX LIETEH,
TEIJIOBU3UOHHAS JUArHOCTUKA, TEPMOUMHANKATOPHI 1 TEPMOCUCTEMBI.

Hacrosnme meToauyeckne pPEeKOMEHJAUUU HE SBISIIOTCS PYKOBOICTBOM IIO
IIPOEKTUPOBAHUIO 3JIEKTPOYCTAHOBOK 3[JaHUM M MOHTAXXY anmnaparoB IEKTPHUYECKON
3aIUATHI U IPYTUX TEXHUYECKUX CPENICTB.

[IpoekTupoBaHre U MOHTaX JIEKTPOYCTAHOBOK 3/IaHUI JTOJKEH MPOBOJAUTHCS B
COOTBETCTBHHU C JICUCTBYIOIIMMHA HOPMATUBHBIMHU JTOKYMEHTAMH.

Hacrosmme MeToaudeckue peKOMEHAALMU HE SBISIIOTCS HOPMATHBHBIM

JOKYMEHTOM.
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2. OCHOBHBIE JIEKTPOTeXHUYECKHE NPUYHHBI MI0KAPOB
OT 3JICKTPOOOOPYAOBAHMSA

[ToxxapHass 0€30MacHOCTh OOBEKTOB PA3NMYHOIO HA3HAYEHHS, B TOM YHUCIE
KHUJIBIX W OOIIECTBEHHBIX 3JaHUM B 3HAUYUTENBHOM CTENEHH OmpeAesseTcs
COCTOSIHUEM JKCILTYyaTHPYEMOTO 3JIEKTPOOOOPYA0BaHUS U AIIEKTPOYCTAaHOBOK.

3HaHUEe TEXHUYECKUX TMPUYMH IMOKApPOB OT DJIEKTPOYCTAHOBOK MO3BOJISET
Oprann3oBath 3(HEKTUBHYIO CUCTEMY MOKAPHO-MPOYUIAKTUIECKUX MEPOIPHUITHIA.

K mpuurHaM nokapoB JIEKTPOTEXHUUYECKOTO XapaKTepa OTHOCSTCS:

- KOPOTKOE 3aMbIKaHUE;

- Ieperpy3Ka 3JEeKTPUIECKUX LEenei;

- 0OJIBIIIOE IEPEXOTHOE COMPOTUBIICHUE;

- UICKpPEHHUE;

- QIIEKTpUYECKas IyTa;

- IEpEHATIPSKEHHUE ANEKTPUUECKON CEeTH.

Kpome Toro, He0OXOAMMO YUYUTHIBATH, UTO NEPEHAIPSHKEHUE JIEKTPUUECKON
CeTH, OOJIBIIOE MEPEXOAHOE COMPOTUBIICHUE U NEPErpy3Ka LM MOXKET MPUBECTH K
KOPOTKOMY 3aMBIKAHHIO, BO3HUKHOBEHHIO JJIGKTPUYECKOW Iyrd, M HA00O0pOT,
KOPOTKOE 3aMBIKaHHE MOXKET MPHUBECTH K TMEPErpy3Ke HIIEKTPUUYECKOW CEeTH, K
UCKPEHHIO, 00pa30BaHUIO IEKTPUUYECKOMN TyTH, K IEPEXOTy FIEKTPUUECKOTO TOKA Ha
METAJUTMYCCKHIE 3a3eMJICHHBIC KOHCTPYKIMH U T.1. [3].

To ectb, ogHU aBapuilHble PEXUMBI, MOTYT IMEPEXOAUTH B Jpyrue Ooiiee

OIMaCHBIC OTHOCUTCIIbHO BO3MOKHOCTHU BOSHUKHOBCHHUA I10KAPOB.

Kopomkoe 3amvikanue

Cpenu mnOpvYMH TOXAPOB  AJIEKTPOTEXHUYECKOTO  XapakTepa KOPOTKOE
3aMbIKaHUE SBIISIETCS CAMBIM PACTIPOCTPAHEHHBIM, XOTSI HEPEJKO OHO MOXKET OBITh U
CJIEICTBUEM KaKOU-IMOO APYyroi aBapuiHON CUTyaIlMU B DJIEKTPUYECKOM IETIH.

KopoTkoe 3aMblkaHHE€ B DOJEKTPUUECKHMX LEMSAX MOXKET BO3HUKHYTH B
pe3ysbTaTe 3aMbIKaHUS MEXIY (Pa3oBBIM U HYJIEBBIM MPOBOAHUKAMHU, 3aMbIKAHUS
(a30BOro MPOBOIHHMKA Ha «3eMJIio» [3].

NubpIMU  cllOBaMH, KOPOTKOE€ 3aMBbIKAHME BO3HHMKAET IIPU COECAUHECHHUH
AIEKTPUYECKUX MTPOBOJIOB C HAPYIICHHOW U30JISALUEN, COMPUKOCHOBEHUH TPOBOIOB C

MCTAUNIMYCCKUMHU  3a3€MJICHHBIMHM  KOHCTPYKIUSAMU 3JIaHI/II\/’I U COOPYKCHHH,
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NONaJaHUK HAa OrOJEHHBbIE MNPOBOAA MOCTOPOHHUX METAUIMYECKUX IPEIMETOB,
npoboe OOyraeHHOW WM HAapyMIEHHOW HW30JSIHM TMPOBOJOB M JIPYTHX
AJIEKTPOYCTAHOBOYHBIX U3EIUH.

[Ipy KOpOTKOM 3aMbIKAHMM MTHOBEHHO MHOTOKPAaTHO YBEJIMYHMBACTCS CHJIA
TOKa B LEIH, IPOUCXOIUT 3HAUUTEIHHOE BBIACIICHUE TEIIa, 3HAUUTEIBHO BO3PACTAET
TEeMIIepaTypa TOKOIPOBOIAIIMX W, YTO MPUBOAMT K PACIUIABICHUIO H3OJISILIUU
IIEKTPUYECKUX IIPOBONOB M Kabened M €€ MOCIENyIOIEMY BOCIUIAMEHEHHUIO.
KopoTkoe 3ambikaHMe, Kak IpPaBHJIO, COMPOBOXKIAETCS XJIONKOM, pPACIJIaBICHUEM
MeTajljla MPOBOJHUKOB M BBIOPOCOM pAaCKaJEHHBIX YaCTHUI] U3 30HBI KOPOTKOIO
3aMbIKaHUs C MOCJIEIYIOIIMM BOCIUIAMEHEHUEM OKPYKAIOIIUX MPEAMETOB.

Haunbonee pacnpocTpaHeHHbIE MPUYHMHBI, MO KOTOPBIM MOKET MPOU30NTH
KOPOTKO€ 3aMblKaHUE B KBAapTUpE, [OME, OOIIECTBEHHBIX 3JaHUSAX — OTO
NOBpEXJCHUE u3oasauuu. lloBpexIeHrne W301MM 4Yalle BCEro MPOUCXOJIUT B
MecTax, IJie HpoBoja mneperndarorcss. Takke K MOBPEXKICHUIO H30JSALUU MOXKET
IPUBECTU NEPEKPYyUYMBAHUE IPOBOJOB, CrMOAaHUE MPOBOAOB IOJ OCTPHIM YIJIOM,
MOBPEXKICHUE W30JBIIUU TPOBOJOB TMpPH MPOBEIACHUUM PEMOHTHBIX padoT [4].
M3onsuuio MOryT MOBPEAMTH TPBI3YHBI WM JOMAIllHWE >KUBOTHbIE. Eme onnHa
IPUYMHA KOPOTKMX 3aMBIKAHUH — TEpPErpeB M, KakK CIEACTBUE, pa3pylICHHE
W30JISALUH.

HcrouHnKaMy 3aXKUTaHus NPH KOPOTKHUX 3aMBIKAHUSAX MOTYT SIBJISATHCS
packaneHHble (TOpsilIMe) 4YacTHIbl W Kaluli MeTajula MpH pacIUlaBiICHUH B
aBapUUHBIX pEeXHMaxX KW MNpPOBOAOB (Kabenel) wWIM MNpU  pa3pylICHUU

AIEKTPOIIPHUOOPOB.

Ilepezpy3ka 3nekmpuueckux cemei

CoBpeMeEHHBIE KBAPTHUPBI M JIOMA HACBIIIEHB MHOMXECTBOM JJIEKTPUYECKHUX
npubopoB. YacToll NpUYMHON BO3HUKHOBEHHS IMOXKAPOB SBISETCA NEperpyska
BJIEKTPOCETEN.

IIeperpy3koi Ha3bIBA€TCS TAKOE SIBJIEHUE, IIPH KOTOPOM B JJIEKTPUUECKOU CETH
BO3HUKAIOT TOKOBBIE HAIPY3KH, PEBBILIAOIINE JUIUTEIBHO JTOITYCTUMBIE.

Haunbonee wyacToil NpUYMHON, BBI3BIBAIOIIEH TMEpPErpy3Ky dSJIEKTPUUYECKUX
Hernen B )KUIIbIX U OOIIECTBEHHBIX 3[JaHUSX, SIBISETCS BKIIOUEHUE B DJIEKTPUUYECKYIO

CETh HE MPETyCMOTPEHHBIX PACYETOM MOIIHBIX TOTPEOUTENEH PIECKTPOIHEPTHUN HIIN
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BKJIFOUEHUE B OJHY PO3ETKY HECKOJBKO OBITOBBIX MPUOOPOB OONIBIION MOITHOCTH
OJTHOBPEMEHHO.

B pesynbrare meperpy3kud NpoBOJA HArpeBalOTCs, BBIACISACTCS OOJBIIOE
KOJIMYECTBO TeIjIa, MOTYT IIABUTHCS JKUJIBI IPOBOJIOB — 3TO MOXKET CTaTh MPUYUHON

KOPOTKOI'O 3aMbIKAHN:, BOSHUKAIOT UCKPHI U KaK CJIICACTBHUC I1OKAP [5]

bonvuoe nepexoonoe conpomuenenue (nioxoi KoHmakxm,)

bonpioe mepexonHOE COMPOTHUBIEHHWE — 3TO CONPOTUBICHHUE YYacTKa
NEKTPUUECKOW I1IeMM B MECTE€ COCIUWHEHHUS OTHAENbHBIX JJIEMEHTOB (MecTa
COCJIMHEHUS TPOBOJOB, MOJCOCAUHEHHUS] MX K AJIEKTPOINPUEMHUKAM, KOHTaKTHBIM
AJIIEMEHTaM U T.N.) B KOTOPBIX, IPU HENPABUIBHOM HX UCIIOJIHEHUU, COTPOTUBIICHUE
BBIIIIE 110 CPABHEHUIO C COMPOTUBIECHUEM AIIEKTPUUECKOMW LIETIH IO 3TUX YYACTKOB U
nocie Hux [3].

Haubonee yacto 60blMe NepexXoJHbIe CONPOTUBIICHUSI BO3HUKAIOT B MECTax
COEMHEHMSI IPOBOJIOB MEXKy COOOM, KOTJa BMECTO MaiKU, CBAPKH, ONPECCOBKH HIIU
32)KMUMOB MOJI OOJITBI TPUMEHSIOTCSI CKPYTKU MPOBOJIOB (OCOOEHHO ONacHa CKpyTKa
IPOBOJIOB C AJIOMMHHMEBBIMM M MEIHBIMH >KHJIAMH), B MECTaxX IOJKIIOUYECHUS
MPOBOJIOB K ammapataM 0e€3 CHelUalIbHBIX 32KMMOB W HAKOHEYHUKOB, B
BBIKJTIOUATENISAX, IITENCETbHBIX pa3beMax (pOo3eTKax, BWJIKAaX) Ha KOHTAKTHBIX
AJIEMEHTaX MPH CHWKEHUW TPUJIATaeMBbIX /Ui BKJIIOUECHHS YCUIIMH, HETOBKIIOUCHUS,
MOATOPAaHUsI U T.N., B MECTaX KOHTAKTOB, BBIMOJIHEHHBIX C MOMOIIbIO PE3bOOBBIX
COEJIMHEHUI B 3JIEKTPOOOOPYIOBaHMHU, B KOTOPOM B Ipolecce paboThl MPOU30LLIO0
oclla0JIeHHe KOHTAKTa.

HenocpeacTBEHHBIM HCTOYHUKOM 3a)KUTAHHUS B ITOM CIydyae€ MOTYT OBITh:
AJIEMEHTHI AJIEKTPOYCTAHOBOK, HArpeTble [0 BBICOKOW TeMIIepaTypbl TEIJIOM,
BBIJICJICHHBIM ~ DJIEKTPUYECKHUM TOKOM B  MecTe OOJdBIIOr0  MEPEXOAHOrO
CONMPOTHUBJICHUS; DJIEKTPUUYECKUE HCKPbl WM YacCTULUbl PACIUIABIEHHOTO U
HAaKAJIEHHOTO METaJyla, BO3HUKAIOUIME B MECTE€ «IUIOXOr0» 3JIEKTPUYECKOIrO
KOHTaKTa.

Kpome Toro, Gosbliioe mepexogHOe COMPOTUBICHUE MOXKET ObITh MPUUHMHOU

BO3HHMKHOBCHHA KOPOTKOI'O 3aMbIKAHM.

Hckpenue (0yzoeoii npoboii)
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Uckpenue (qyroBoid mpoOoOil) B JJIEKTPOYCTAHOBKAX — OTO BechbMa
pacnpoCTpaHEHHOE SIBJIEHUE U MPOUCXOAUT KaK P HOPMAIIbHON paboTe OTAEIbHBIX
NOTpeOUTENEe DIIEKTPUUYECKOW OSHEpPruu, 4alle BCEro NpuOOpOB HMEIONIUX
KOJUIEKTOPHBIHM AJIEKTPOJIBUraTelb MPU HEIUIOTHOM IPUJIETaHUU K HUM LIETOK, TaK U
B ABapUIHOM peXuMe paboThl 3JIEKTPOIPHUOOPOB, B MECTAX HEKAYECTBEHHOI'O
NPUCOECIUHEHNS TPOBOJAOB K MOTPEOUTENSIM DSJIEKTPUUYECKON SHEpPruu, Mpu
CONPUKOCHOBEHHWU OTACNIBHBIX YYacTKOB TMPOBOJOB MEXIy COOOM WM ¢
3a3eMJICHHBIMH KOHCTPYKIHSIMU | T.1I. [3].

[Ipy ucKpeHMM HOPOUCXOAUT OOpa3oBaHME HCTOYHUKOB  3a)KUTAHMS,
o0alarolUX YHEPTUEN U TEMIEPATypOil JOCTATOUHBIX ISl BOCIUIAMEHEHUS! MHOTHUX
TOPIOYMX BEUIECTB U MaTePUAJIOB.

HckpoBolt pa3psigi MOKET 00pa3oBBIBATHCS MPHU M3JIOME KWIbl KaOens u3-3a
yCTaJIOCTU METajula, pa3pblBa MPOBOJHUKA MPU UPE3MEPHOM pPACTSKEHUU Kaleds,
A100 MpHU MOBPEXKACHUU KUJIbl IOCTOPOHHUM HpeaMeToM. B moBpexaéHHON xkuie
BO3HUKAET Majbli 3a30p, MPOOMBaeMblii pabo4YMM HaIpsHKEHHEM, MO3TOMY TOK IO
TaKOMy KaOeto MpoJI0JKAaeT MPOTeKaTb, M OCTAETCA ONM30K K HOMHUHAJIBHOMY
3HAQYeHUI0. B 3a3ope BO3HMKAeT JAyroBoM paspsl, COINPOBOXKIAKOIIUKCS
WHTECHCUBHBIM BBIJICJICHUEM TEIUIA, YTO NPUBOIUT K JaJbHEHIIEMY pa3pyLICHUIO

HN30JIsI01MH KaOeJIsd U ero BO3TOpPaHHUIO.

Inexkmpuueckan oy2a

DnekTpuueckas ayra oOpasyercsi B pe3yjbTare YyCTOMYUBOIO JIEKTPUUYECKOTO
pa3psna MEXIy IBYMsI METAJUIMYECKUMHU 3JIEMEHTaMH 3JIEKTPUYECKON YCTaHOBKH,
MMEIOIIMMHU Pa3Hbl€ NOTEHIMAbL. B 3JIeKTpUYECKON Ayre MPOUCXOAUT UHTCHCUBHAS
MOHU3alMsl ra30BOro MpPOMEXKYTKa, IUIaBJIECHHWE U ropeHue meramia. Kpome Toro,
MPOUCXOJUT HWHTEHCUBHOE pa3OpbI3TUBAHUE PACIUIABICHHBIX YacTHUI[ MeTasia,
MMEIONIUX OOJIBIIION 3amac TEeIMJIOBOM SHEPruu, KOTOphIE MOMajas Ha TOpIOYHE
MaTepualibl, MOTYT 3aXKeUb HX. OJJEKTPUYECKass Ayra HMEET OYEHb BBICOKYIO
temriepatypy (1500-4000 °C) m MOXET BOCIUIAMEHHTHh MPAKTUYECKH JHOOOM
TOPIOYMI MaTepual, CONMPUKACAsICh C HUM HEMOCPEJICTBEHHO, a TaK¥Ke MOCPEICTBOM
JIYYUCTOM TETUIOTHI.

VYcroliunBass  sjekTpuueckas — Jayra  HMHOTAAa  MOXET  BO3HUKaTh B
anekTponpoBoaax. IIpu anekTpudeckon Ayre mo HensiM MPOTEKaloT TOKH KOPOTKOTO

3ambikaHus. [ToaTomMy npu oOpa3oBaHUU IEKTPUUECKON TyTU B aBAPUIHOM PEKUME
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B DJICKTPUYECKON II€MU BO3HUKAIOT BTOPUYHBIEC (IOOOYHBIEC) SIBICHUS, XapaKTEPHBIE
JUIsL KOPOTKOTO 3aMblKaHWs. B ciydasx, He NOpeayCMOTPEHHBIX HOPMaJIbHBIM
PEKUMOM SKCIUTyaTallUd 3JIEKTPOYCTAaHOBOK, BOBHUKHOBEHUE BJIEKTPUYECKON AYyTU
YaIe BCero NpOMCXOIUT MPH KOPOTKOM 3aMbIKaHuH [3].

Ilepenanpasicenue ¢ 31eKmpu1ecKoll yenu

[lepenanpspkeHue MOKET BO3HUKAaTh: MNPH KOPOTKUX 3aMbIKAHUAX; IPHU
MONAJaHUN «BBICOKOT'0» HAIpPSKEHUSI HAa HU3KOBOJBTHBIC CETH; MPU TPO30BBIX
pa3psiaax; 3JIEKTPOMarHUTHOW UHAYKIUHA U JP.

[ToxapHass OMacHOCTb MEpPEHANPSHKEHUS, B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUM, MOXKET TPOSBIATHCS B  CIEAYIONIEM: TIOBBILICHHH BEPOSITHOCTH
BO3HMKHOBEHHUSI KOPOTKOIO 3aMbIKaHHS; YBEJIWYEHUU TOKOBOW HArpy3ku Ha
OTIEIbHBIX Yy4YacTKax »dJEKTPUUYECKON [enu M BO3MOXKXHOCTM BO3HMKHOBEHUS
Meperpy3Ku; NOBBIIIEHUN TEIUIOBBIJEIEHUS B AJIEKTPOHATPEBATEIbHBIX YCTPONUCTBAX;

ITOBBINICHHUH BCPOATHOCTH BOSHUKHOBCHUA aBapHﬁHBIX PCKUMOB B BHGKTpOHpI/I60an

13].

Henpaeunvnaa kcnayamayus, KOHCMPYKMUGHbIE HEOOCMAMKU U
HEeUCnPAGHOCMU IJ1eKMPOU30eIULL

[ToxxapHas 0€30MacCHOCTb  DJEKTPUUYECKUX MNPUOOPOB  HANpaBieHA Ha
oOecrieueHue MPakTUIECKON HEBO3MOXKHOCTH 3aropaHusi, Kak caMOTo U3/eus, TaK U
OKpYXKarolie ero cpeipl, UTO JOJDKHO OO0ECleurBaThCsi  KOHCTPYKIIUEH
ANEKTpONpUOOpa, BLIOOPOM  KOMIUICKTYIOIIMX M3JEIUA W MaTepuajoB C
TEMIIEPATyPHbIMU XapaKTEPUCTUKAMH, COOTBETCTBYIOIIUMH TEIJIOBOMY PEXKUMY
pabotel. Ilpu 3TOM  XapakTEepHCTHKaMU  TOKAapOOE30MaCHOCTU  SIBIIACTCS
COOTBETCTBHE TEMIEPATypbl HAa OCHOBHBIX DJJIEMEHTaX JJIEKTPUUYECKOro Mpudopa
JOTTYCTHUMBIM 3HAYCHHSIM, KaK B paboueM, TaK M B aBApUITHOM PEKHUME €ro padOTHI.

Bo3HUKHOBEHHE TOXApOB OT OJCKTPUUECKUX MPUOOPOB MOXKET OBITh
OOyCJIOBJIEHO:  KOHCTPYKTUBHBIMH  HEJOCTaTKaMH,  HapyIICHHEM  TMPaBHII
DKCIUTyaTali; HEKAYeCTBEHHBIM DJHEpProcHaOkeHueM (pe3KUMH KoJIeOaHUSIMU
HaTMPSHKEHUST B DJICKTPUYECKOM CETH, YTO MOKET NPUBECTH K BO3HUKHOBEHUIO
aBapUIHBIX PEKUMOB).

OCHOBHBIMM TIPHYMHAMH BO3HUKHOBECHHS TOXKAapOB OT JJICKTPUYCCKUX
U3JIETUH SBJISIFOTCS: KOPOTKOE 3aMbIKaHUE B MPUOOpPAX U MIHYypaxX MUTAHUS, OOJIBIIOE

MNEPEXOJHOC COMMPOTUBIICHHUC, IICPCTPY3KaA, HCKPCHUC, HAPYHICHUC TCIIJIOBOI'O PCIKUMA
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paboTel  snekTponpubopa  (YXYAMIEHHBI  TEIUIOOTBOJ),  HEMOCPEACTBEHHOE
CONPUKOCHOBEHUE HArpPEThIX IMOBEPXHOCTEH HJIEKTPONPUOOPOB C TOPIOYUMHU
MaTepuajiaMH;  BO3JCMCTBHE  TEIUIOBOTO  M3Jy4yeHus npubopa (Hampumep,
AJIEKTPOOOOrpeBaTeisi) Ha TOpPIOYME MaTepHalsbl; BBUIET PACKAJICHHBIX YacCTHII,

00pa30BaBIIMXCS B pe3yIbTaTe aBapuiiHOrO pexxuma [3].

3. Opranu3anusi npoQUIAKTHUKH MOKAPOB
3.1. O0mme moJ10KeHUS

Opranu3zanus npoUIAKTUKI M0KapoB oT AKCILUTYaTUPyEMOIO
AIIEKTPOOOOPYIOBAHUS HAXOAWTCS B KOMIETCHIMM JIMLA, WIH YIPaBISIOMICH
KOMIIaHUHM, OTBETCTBEHHBIX 3a 0OECIEUYEHHUE MOXKAPHON 0e30MacHOCTH Ha OOBEKTE
3alIUTHI, €CIIM UHOE HE OIPEIeJICHO PYKOBOAUTEIEM OpraHU3alliy.

B coorBerctBuM ¢ [15] OTBETCTBEHHBIM JOJDKEH HMETh: TEXHUYECKUE
nacropTa OCHOBHOTO AJIEKTPOOOOPYI0BAHMS, KypHaJIbI yueTa
AIEKTPOOOOPYIOBaHUSA C TEPEUYUCICHUEM OCHOBHOI'O 3JIEKTPOOOOPYHOBAHHUS H C
yYKa3aHHUEM €ro TEXHUYECKUX JaHHBIX, HHCTPYKIIUH 10 SKCIUTyaTaIllil U TEXHUYECKHE
macropTa 3aBOJIOB-MU3TOTOBUTENEH, CepTU(UKATEI HA O0OOPYJOBAaHHE M MaTEPHAIIBI,
noJyiexaniue o0sA3aTebHON CcepTU(UKALUK, MPOTOKOJbBI M aKThl HCHBITAHUN U
U3MEPEHUM, pPEMOHTa U TEXHUYECKOTO OOCITYy)XMBaHUS OOOpYIOBaHUS, >KypHAaJ
nedeKTOB M HEMOJAJ0K Ha IIEKTPOOOOPYIOBAHUH, TIPOU3BOACTBEHHBIE HHCTPYKIIU
M0 JKCIUTyaTallMd JJIEKTPOYCTAHOBOK, MHCTPYKIIMHM TIO TOXAPHOW OE30MacHOCTH,
WHCTPYKIIMU TIO TPENOTBPAICHUIO W JUKBUIALMK aBapuil. Bce WHCTpyKUIuu
pa3palaThIBalOTCS C YYE€TOM BHJAOB BBINOJHSAEMBIX pabOT U  YTBEPXKIAKOTCA
pykoBoauTeneM opranuzauuu. [lopsiiok XpaHeHHUs] JOKYMEHTAllUU yCTaHaBIUBAETCS
PYKOBOAHMTENEM OpPTaHU3AIIHH.

JIokyMeHTanus JOJDKHA IepecMaTpuBaThes He pexe 1 pasza B 3 roaa.

Bce wu3MeHeHHsT B DJIEKTPOYCTAaHOBKAaX, BBHIMIOJHEHHBIE B  TpoIEcce
AKCIUTyaTallMH, JOJDKHBI CBOEBPEMEHHO OTpa)KaThCsl HAa CXeMaxX M 4YepTekax 3a
HOJIITMCHI0 OTBETCTBEHHOTO 3a 3JIEKTPOXO3SIICTBO C yKa3aHHUEM €ro JOJDKHOCTH U
JaThl BHECCHUS] H3MCHCHHSI.

CooTBeTCTBHE DIEKTPHUECKUX CXeM (AKTUYECKUM OKCILTyaTallnOHHBIM

JIOJKHO TTPOBEPATHCA HE pexe 1 pa3a B 2 roja.
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B coorBerctBuM ¢ [15] mpoBepka yYCTpPOWCTB 3alIUTHOTO OTKJIFOYECHHS
IIPOU3BOJUTCS HE peke 1 paza B KkBapTall.

JUist npyrux anmaparoB 3allUThl PEKOMEHIYETCs IMPOBOJIMTH IIPOBEPKY HE
pexe 1 pa3a B KBapTall.

IIpoBepKy COCTOSIHHASA TEPMOMHAMKATOPOB M TEPMOCUCTEM PEKOMEHIYETCs
IpoBOAMTH | pa3 B kBapTal.

TennoBU3NOHHYI0O  JAMAarHOCTUKY  3JIEKTPOOOOPYAOBaHUS  PEKOMEHAYETCS
IIPOBOJUTE HE pexke | pasa B roa.

PekoMeHayeTcss MpOBOJUTH BHEIUIAHOBOE MPO(UIAKTUYECKOE 00CIIEJOBaHHE
OTIEJIBHBIX JJIEMEHTOB 3JIEKTPOOOOPYAOBaHUS TOCIE KaXKJOTO WX PEMOHTA WU
3aMEHBI.

PexoMeHnnyeTcs mepex IMPOBENCHHEM OYEPEIHOIO WM  BHEIUIAHOBOTO
o0ClieIOBaHUsI O3HAKOMHUTBCSI C JAHHBIMH HPEIBIIYIIEro 00CIeAOBaHUA. OTO
MO3BOJIUT MPOCIEIUTh JUHAMUKY IOXAPHON OMAcHOCTU 3JIEKTPOOOOPYIOBaHUS U
CBOEBPEMEHHO IPEIOTBPATUTH I1OKAPOONACHYIO CUTYALIMIO.

HenocpenctBeHHO — Npo(UIAKTHUECKHII  OCMOTp  3JEKTPOOOOpYAOBaHUS
MPOBOAUT  KBAIU(UIMPOBAHHBIM  CHEUUATUCT OOCTYXKHBAIOIICH OpraHu3aluu
COBMECTHO C OTBETCTBEHHBIM 32 MOKaPHYIO MPODYUIAKTUKY Ha OOBEKTE.

Bce onepanuu ¢ 31ekTpooOopynoBaHueM (MOHTaX aImapaToB 3JEKTPUUECKON
3alUThl, TEPMOUHIUKATOPOB, TEPMOCUCTEM, NPO(PUIAKTUUYECKOE OOCIyXKHBaHHE,
PEMOHT, 3aM€Ha) JOJDKHBl MPOBOJAUTH  KBAIM(PUUUPOBAHHBIE  CIELHUAIUCTBI

o0Cy>KMBaroIIeil OpraHu3aluu.

3.2. lIpodunakrnyeckue MeponpusiTusi

K npodunaktuueckuM MEpONpHUSTHSAM MO MNPEAYNPEKICHUIO I0XKapOB OT
AIIEKTPOOOOPYTOBAHHUS JKUJIBIX M OOIIECTBEHHBIX 3IaHUI CIIEyeT OTHECTH:

- IEPUOIMYECKUI KOHTPOJIb COCTOSIHUSL M pabOTOCIOCOOHOCTH amnmaparoB
3alIUTHI AIEKTPUUIECKON CETH;

- IPUMEHEHNUE TEPMOUHAUKATOPOB U NEPUOANUECKUN KOHTPOJIb UX COCTOSHHUS;

- IPUMEHEHHUE TEPMOCHUCTEM,;

- IEPUOINYECKOE NPOBEICHHE TEIUIOBU3HMOHHOM JIMArHOCTUKH

HKCILTYaTUPYEMOTO IEKTPOOOOPYI0BaHUS;
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- KOHTPOJIb COCTOSIHUS UCTOJIb3yEeMbIX 3JIEKTPONPHUOOPOB, SIEKTPOINPOBOIAKU H
AJIEKTPOYCTAHOBOYHBIX U3AECITUU.

CrnemyeT OTMETUTH, YTO TIepe]l MePBUIHON YCTAHOBKOW TEPMOMHIUKATOPOB Ha
DJIEMEHTHI AJIEKTPOOOOPYIOBAaHUS HEOOXOJAMMO COOCTBEHHHKY AJICKTPOYCTAHOBKH
WIH  OKCIUTyaTHUPYIONIEH  OpraHuM3amud  pa3paboTarh  MPOEKT  MOHTaXa
TEPMOWHJIUKATOPOB C YKa3aHHEM TOYEK WX MOHTa)Ka U TUIIOB.

[IpoekT MOHTa)ka TEPMOMHIUKATOPOB JOJKEH OBITh BKIIIOYECH B IEpPEUYCHBb
OCHOBHOM TEXHMYECKOH TOKYMEHTAIIMHU 3aIUIIAaeMON 3JICKTPOYCTaHOBKH.

[Ipu mocnenyromeM MPOBEASHUM  PEMOHTHBIX paboOT ¢ 3aMEeHOH
TEPMOWHANKATOPOB JOJDKHO OCYIIECTBIATh B COOTBETCTBHHM C TpeOOBaHUSIMM,
pa3pabOTaHHOTO MTPOCKTa MOHTAXKA.

YCTaHOBKY  TEPMOMHIMKATOPOB  JODKEH  MPOU3BOIUTH  IEPCOHAI,
JOMYIIEHHBI K paboTe B JACUCTBYIOIIMX JJIEKTPOYCTAHOBKAX, HWMEIOIIUN
HE0OXOMMbIC 3HAHUS U HABBIKM MOHTa)Ka TEPMOUHIUKATOPOB.

MoHTaX TEpMOMHAUKATOPOB, CIEIYyEeT MPOU3BOJUTH Ha OTKIIOYEHHOM
AJIEKTPOOOOPYIOBaHNN (HAIPUMEP, BBIBEACHHOM B PEMOHT, MPHU IMEPUOIUYECKOM
WJIM BHEIUIAHOBOM TE€XHUYECKOM OOCTY>KMBAaHUU U T.J.) ¢ cobmoaenueM [lpasui no
OXpaHe Tpy/ia MPHU IKCILTyaTalUH dJIEKTPOYCTAHOBOK.

TepMoUHIUKATOPBI, MPEUMYIIECTBEHHO, CIEAYeT pa3MelaTh Ha KOHTAKTHBIX
COCIMHEHUSAX W  KOHTaKTaX pachpeleNUuTeNbHBIX  YCTPONCTB;  JOMYCTUMO
pa3MeIeHne Ha KOpIycax HEKOTOPOTO JJIEKTPOOOOPYIOBaHMS, a TaKKe WHBIX
AIIEMEHTaX AJIEKTPOYCTAaHOBOK.

TepMouHaUKATOPBI HEOOXOAMMO pa3MeNIaTh TaK, YTOObl OHU OBLIM XOPOIIO
BUJIHBI TP  BU3YaJbHOM KOHTPOJIE COCTOSIHMSI TIOKapHOM  ©e30macHOCTH
AJIEKTPOOOOPY/IOBaHUS, B YACTHOCTH, TEPMOUHIUKATOPHBIC HAKICHKU CIEAyeT
pa3MeIaTth TakuM 00pa3oM, YTOOBI TEPMOWHIWKATOPHBIE METKH TEMIIEPaTypHOM
MKajabl OBUIM  XOpPOIIO BHWJIHBI TPH TPOBEACHWHW BH3YaJIbHOTO  OCMOTpa
AIEKTPOOOOPYTOBAHUS.

[Ipu pa3memnieHU TEPMOWMHIMKATOPOB cleAyeT u30eraTh KOHTaKTa UX
MOBEPXHOCTU C DJEMEHTaMH, KOTOPHIE CIIOCOOHBI BBI3BATH MX IOBPEKICHHE B
pe3yibTaTe MEXaHHYECKOTO BO3ACHCTBUSI.

[Tepen MOHTa)KOM TEPMOMHINKATOPHBIX HAKIJICEK, HECOOXOIUMO TTPOU3BECTH UX

BHEIIHUM OCMOTP Ha MOPEAMET OTCYTCTBUS IOBPEXKACHUU. TEpMOMHIMKATOPHBIC
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METKH TEMIIEpaTypHOU IIKaJIbl HAKJIEWKU HE JOJDKHBI UMETh OTMETOK JOCTHUKEHUS
HA3HAYEHHBIX TeMIlepaTyp (He JOJHKHO ObITh H3MEHEHHUS IBETA METOK).

HaneceHnne TepMOMHIMKATOPOB HEOOXOAMMO MPOU3BOJUTH B COOTBETCTBHHU C
MHCTPYKIUEHN MO KCIUTyaTalliil TEPMOUHIUKATOPA.

B npouiecce MoHTaxa He JOIyCKaeTCs:

- MEXaHWYECKOE TTOBPEKIAECHUE TEPMOUHINKATOPHON HAKIICHKHY;

- HAHECEHHE TEPMOMHJUKATOPOB Ha 3JEMEHTHl 3JIEKTPOOOOpYI0BaHMUS,
HaXOIIKECs 0T HAPSYKEHUEM;

- pa3MelIeHUEe TEPMOMHJMKATOPOB B HENOCPEACTBEHHOM OJIM30CTH  OT
HarpeBaTeNbHbBIX TPUOOPOB.

B KypHane yka3bIBaeTCsl MECTO HAHECEHUsS TEPMOMHIUKATOpA, IIpenes
cpalaTbhIBaHUsA, UCXOAHOE COCTOSHHUE (I[BET, rPaJyUpOBKa U T.II.), JaTa HAHECEHUS,
CPOK HCIIOJIb30BaHUSI UJIU ATy 3aMEHBI.

CocrostHue TEPMOMHIMKATOPOB CJEAYET IIPOBEPATH IIYTEM BHU3YaJIbHOIO
OCMOTpa 3JEKTPO0OOPYAOBaHUS ¢ COOIIOIEHUEM TPeOOBaHUI PAaBUII OXpaHbl TPya
(B mepro/1 BBINIOJIHEHUS TJIaHOBBIX, BHEIJIAHOBBIX OCMOTPOB, B NIEPHO/I BHIMOIHEHUS
PEMOHTHBIX padoT).

IlepnonnuHOCTB ocMoTpa AJIEKTPOOOOPYI0BAHMUS, 3AIIUAIIEHHOTO
TEPMOMHINKATOPAMH,  yYCTAaHABIMBACTCS  OPraHU3aLMOHHO-PACHOPAIUTEIbHBIM
JOKYMEHTOM  COOCTBEHHMKA  D3JIEKTPOYCTAHOBKM  WJIM  3KCIUIyaTHpYOIIEH
OpraHu3alyen.

[Ipu npoBeAeHUU BU3YyaIIbHOTO OCMOTpPa 0CO00O€ BHUMAHHE CIEAYET YACNSTh
OTCYTCTBUIO MEXAaHWYECKHUX IOBPEKICHUN TEPMOMHANKATOPOB, MX OTKJIECHBAHUIO
WIN OTCJIAUBaHUIO, CPadaTHIBAHNIO TEPMOUHINKATOPHBIX METOK.

OcHoBaHMeM i BbIBOJa OOOpYIOBaHUS B PEMOHT SIBJISIETCSl MPEBbIIICHUE
TEMIIepaTyphl JIEMEHTOB 3JIEKTPOOOOPYIOBAHHUS.

[Ipodunaktuyeckne MeponpusaTUs MpeACTaBICHbI B Ta0IUIIE 3.
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[Ipodunaktuyeckue MepoOnpUsTHS

Tabmauma 3

TexHu4eckne cpeacrea

IIpopuiakTuyeckoe MeponpusiTue

Pexomennyemas
NEePUOIHYHOCTh

JelicTBus IpH 00HAPY’KEHNH HEHCIIPABHOCTH

ABTOMaTHU4ecKue
BBIKJIFOUATEN

BusyanbHblii 0cMOTP.

He pomxno ObITH nedopmammu Kopmyca, H3MEHEHUS
[BETa M OIUIABJIICHUS U3OJSIIIMA MPOBOJAOB, CIIEJOB
neperpesa (M3MEHEHHUS 1[BeTa) KOHTAKTOB.

[IpoBepka  COOTBETCTBHS  IApaMETPOB  amIapara,
yKa3aHHOI B MapKHUpOBKE MapaMeTpaMm >SJIEKTPUUYECKOi
CEeTH 10 HANPSHKEHUIO U TOKY.

ITpoBepka paboTOCTIOCOOHOCTH.

1 pa3 B kBapTan

[Ipu obHapykeHUN HEUCIPaBHOCTU MPOU3BECTH
3aMEHy amnrnapara

YcrpoiicTBa 3aIINUTHI
Qg QepeHInanbHOTO TOKa

BusyanbHblii 0cMOTP.

He nomxno ObITh medopmanum Kopmyca, U3MEHEHHUS
[[BETa M OIUIABJIEHUSA H30JLSIIMKA IIPOBOJOB, CJIEIOB
neperpeBa (M3MEHEHUs 1IBETa) KOHTAKTOB.

IIpoBepka  COOTBETCTBHS  NapaMETpOB  ammapara,
YKa3aHHOM B MapKHpOBKE MapaMeTpaM 3JIEKTPUYECKON
CeTH IO HANpsHKEHUIO, TOKY, au(pdepeHIuaIbHOMY
TOKY.

ITpoBepka pabOTOCIOCOOHOCTH € TIOMOIIBI KHOIKH
«Tect». Ilpn Haxkatnn Ha KHONKY «TecT» yCTpOHCTBO
JIOJDKHO CpaboTaTh.

1 pa3 B kBapTan

[Ipu obHapykeHUN HEUCIPaBHOCTU MPOU3BECTH
3aMEHY yCTpOICTBa

VYcerpolictBa  3alUTBI  OT
JyTOBOTO npobos
(McKpeHus)

BusyanbHblil 0CMOTP.

He nomxHo ObITh nedopmanuu Kopmyca, U3MEHEHHS
[BETa M OIUIABJICHUSA W30JSIIMHA IPOBOJOB, CIEIOB
neperpesa (U3MEHEHHUs 11BETa) KOHTAKTOB.

[IpoBepka  cOOTBETCTBHA  MapaMeTpOB  ammapara,
YKa3aHHOM B MapKUPOBKE IapaMeTpaM JJIEKTPUYECKOU
CETH 10 HANPSKEHUIO, TOKY.

ITpoBepka pabOTOCIIOCOOHOCTH € TOMOIIBI KHOIKU

1 pa3 B kBapTain

[Ipu oOHapykeHUN HEUCIPaBHOCTU MPOU3BECTH
3aMEHY YCTPONCTBA
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TexHuueckue cpeacraa

IIpodunakTnyeckoe MmeponpusiTue

Pexomennyemast
NEePUOIHYHOCTD

JeiicTBUS IPU O0OHAPYKEHNUHM HENMCIIPABHOCTH

«Tect» uIM TpU TOMOIIM TECTOBOIO YCTPOMCTBA,
BXOJSIIEr0 B KOMIUIEKT MocTaBku. [Ipum Haxkatum Ha
KHOTIKY «TecT» ycTpoiicTBO mMommkHO cpabotath. [Ipum
BKJIFOYEHUM  TECTOBOIO  YCTPOMCTBA B  PO3ETKY
3aIUIIAeMO IeTH YCTPOMCTBO JOIKHO CpaboTaTh.

VYerpoiictBa  3amuThl 0T | BusyanbHblil ocMOTp. 1 pa3 B kBapran | [Ipu oOHapykeHUU HEHCIIPABHOCTU IPOU3BECTU
IIepEeHAIPSHKEHUS He nomxno ObITh nmedopmanum Kopmyca, M3MEHEHHUS 3aMEHy YCTpOMCTBa

LBETa M OIUIABJICHUS H30JSLUU IPOBOJOB, CIEIOB

neperpesa (MU3MEHEHHUS 1IBETa) KOHTAKTOB.

[IpoBepka  COOTBETCTBUSA  MapaMeTpOB  ammapara,

YKa3aHHOM B MapKHpPOBKE MapaMeTpaM 3JIEKTPUYECKON

CETH N0 HANPSKEHUIO, TOKY.

TepMonHIUKaTOPBI BusyanbHblil 0CMOTP. 1 pa3 B kBaptan | Ilpu oOHapyXeHUU MEXaHUYECKUX

OTcyTCcTBHE MEXAaHUYECKUX MOBPEKICHUM. MOBPEXICHUI WIm UCTEYCHUS Cpoka

[IpoBepka CpoKOB 3KCILTyaTallud TEPMOMHJIUKATOPOB B JKCILTyaTaluu IIPOU3BECTU 3aMeHy

COOTBETCTBUM C JOKYMEHTAMEN U3TrOTOBUTEIIS. TEPMOUHIUKATOPA.

OTtcyTcTBUE U3MEHEHUS 1IBE€Ta TEPMOUHIUKATOPOB. B ciydae M3MEHEHUS 1BeTa
TEPMOUHANKATOPANIPOU3BECTH  ACUCTBUA IO
pazmeny 4.3  HACTOAIIMX  METOJMYECKHX
PEKOMEH JALIH.

Tepmocucremsl BusyanbHblil 0CMOTP. 1 pa3 B kBaptan | Ilpu oOHapyXeHUH MEXaHUYECKUX

OTCcyTCcTBHE MEXAaHNYECKUX MTOBPEKICHUI TaTYUKOB. HIOBPEXICHUN WIH UCTEUCHUS CpoKa

[IpoBepka  CpOKOB  JKCIUIyaTallMl  JaTYMKOB B 9KCIUTyaTalliy MPOU3BECTH 3aMEHY JaTUYUKOB.

COOTBETCTBUHM C JOKYMEHTAMEN U3TrOTOBUTEIIS.

OtcyrcTBUE WU3MEHEHUS 1BETa OILJIaBJICHU,

nedopMaruu.

TermoBu3noOHHAS [Tpounssectn TETJIOBU3NOHHYIO nuarnoctuky | He pexe 1 pazaB | [lo pe3ynpTaram TETJIOBU3MOHHOTO
JUarHOCTHKA IKCILTYyaTUPYEMOTO AIIEKTPOOOOPYIOBAHUS B roj 00cCJIeZIOBaHUS COCTABIISIETCS IPOTOKOJL.

COOTBETCTBUHM ¢ [6] wnm JApyrod aTTecTOBaHHOU
METOJIMKOHN TETNIOBU3NOHHON JUATHOCTUKH.

ITpoTokOa JHOMKEH COAepKaTh CIEeIYIONIYI0
UH(pOPMAIIHIO:

- HAanMMCHOBAaHUEC n

azpec  OpraHu3allvu-
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TexHuueckue cpeacraa

IIpodunakTnyeckoe MmeponpusiTue

Pexomennyemast
NEePUOIHYHOCTD

JeiicTBUS IPU O0OHAPYKEHNUHM HENMCIIPABHOCTH

WCTIOJTHUTEIS,

- HOMEp JIMIEH3MM W aKKpeAWTalud Ha
MPOBEJICHUE JAHHOTO BUIa PaboOT ¢ yKa3zaHUEM
JaThl BBIJAYM, PErHCTPAIMOHHOTO HOMEpA,
HAaWMEHOBAHMSI OpTaHa BBIIABIIETO JTUIEH3UIO U
IIPOBO/IMBILIETO aKKpeAUTAaLHIO, Cpoka
JICHCTBHS,

- HOMEp OT4eTa, HOMEp JK3eMIUIApa u JAary
(cpokwu) mpoBeaeHus1 pabOTHI;

- HanMMEHOBaHHE O0OCIEeIOBAaHHOTO OOBEKTa U

€ro aJipec;

- CIOHCOK  WCIIOJIHUTENEH C  yKa3aHuem
KBTI (DUKAIIHH;

- nepeycHb CPEICTB U3MEPCHHI

UCIIOJB30BAaHHBIX  NpU  00OCJEeN0BaHUU, C
yKa3aHHEM J1aThl IOBEPKHU;

- 1enb odcieoBaHus (ONpenereHre MoXapHOH
OTIaCHOCTH) U O0BEKTHI 00cCie0BaHus (yKa3aTh
Kakoe AIIEKTPO0OOpYI0BaHNE 3IaHUS
MOJIBEPTajoch 00CIEI0BaHUIO);

- XapakTepUCTUKH OOBEKTOB OOCIIEIOBAHUSI
(cocTosiHme 3JIEKTPOOOOPYI0BAHHS,
HanpsDKeHNE, TOK Harpy3Kd U T.11.);

- pesymbTathl  oOcienoBaHusi  (CTENEHb
Ne(EeKTHOCTH (moxapHoit OTIaCHOCTH),
TEPMOTPaMMBbl M COOTBETCTBYIOIIME UM
(dboTonzobpakeHns, COUCOK Je(EeKTOB IO
CTEIEHH UX MOXKapHOI OMacHOCTH).
ConeprkaHue MPOTOKOIA MOKET JTOTIONHATHCS B
3aBHUCHMOCTH OT 00CJIeTyeMOro 00BhEeKTa.
PazBuBmmecst nmedextei W gAepeKTHl  Ha
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TexHuueckue cpeacraa

IIpodunakTnyeckoe MmeponpusiTue

Pexomennyemast
NEePUOIHYHOCTD

JeiicTBUS IPU O0OHAPYKEHNUHM HENMCIIPABHOCTH

HAaYaJIbHOM CTaJuM Pa3BUTHS PEKOMEHIOBAHO
YCTPaHATh B XOJ€ IUIAHOBOTO OTKIIFOYCHUS
AIEKTPOOOOPYTOBAHUS.

B ciyuae oOHapyXeHHUs 30HBI C aHOMAaJbHBIM
MO’KapOONACHBIM TTOBBIICHHEM TEMIIEPATYPhI
npou3BeCTH  JeWcTBus 1o  pasgeny 4.3
HACTOSIINX METOINICCKUX PEKOMCHIAIUH.

OKcIUTyaTupyeMble
ANEKTPONPUOOPHI
3JIEKTPOYCTaHOBOYHBIE
U3JICIU

BusyanbHbrii 0CMOTp 3JIEKTPONPHOOPOB 7
DIIEKTPOYCTAHOBOYHBIX ~ WM3JAEIUN  (DIEKTPHUECKHX
PO3ETOK).

He nomxno ObITh nmedopmanum Kopryca, M3MEHEHHUS
[[BETa W OIUIABJICHMS M30JSLUU IIPOBOJOB MU ILIHYPOB
NUTaHUS, CJENOB IeperpeBa (M3MEHEHMsI I1[BETA)
KOHTaKTOB.

He nmomxHO OBITH MOBPEXKIECHUS H3OJSAIMHA MUTAIOIINX
IIPOBOJIOB U IIIHYPOB IIUTaHUS.

Po3zerkn [OMKHBI OBITH HAAEKHO 3aKpEIUICHBI, HE
JNOJDKHBI ~ MMETh  OIUIABJIEHUH W MEXaHMYECKUX
ITOBPEXKICHUM.

ITpoBepka COOTBETCTBHS MapaMETPOB HJIEKTPONpUOOpa,
YKa3aHHOM B MapKHpOBKE ITapaMeTpaM AJIEKTPUYECKON
CETH I10 HANPSIKEHUIO U TOKY.

Hcnonw3oBarh 2IEKTpOnpuOOp 10 HA3HAYCHUIO B
COOTBETCTBUM C MHCTPYKLIHUEN IO IKCILITyaTaluy.

Ilepen kaxapiM
BKJIIOUCHHUEM
aJIeKTponpudopa
1 BO BpeMms
3KCILTyaTaluuu

[lpn oOHapyXeHUH HEUCIIPABHOCTH BBIBECTH
npuOOp U3 IKCILTyaTaIUH.

[TpousBecTH peMOHT HMJIM 3aMEHY HEHCIIPaBHOTO
3NEKTPOOOOPYI0BAHUS.
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3.3. [eiictBuss npH  OOHApY’KeHMH  aBapMiiHOr0  peXuMa B
3JIEKTPO0OOPYAOBAHUH

ABapuiiHBIN pexXUM padOThl 3KCIUTYaTUPYEMOIO 3JIEKTPOOOOPYAOBAHUS MOXKET
IPOSIBISATHCS B BUJE CPaOOTKHU anmapaTroB 3JEKTPUUECKON 3aIIUThI CETH, U3MEHEHUS
[[BETa TEPMOMHJUKATOPOB, OOHApYKEHHsS 30H AHOMAJIBHOIO HArpeBa 3JEMEHTOB
AJIEKTPOOOOPYIOBAaHUS TPH TEIUIOBU3MOHHOM JUArHOCTHKE, CPabOTKH JaT4YUKOB
tepmocucteM. Kpome Toro, 06 aBapuitHOM pexxrMe paboThl AJIEKTPOIIpUOOpa MOKET
TOBOPUTH TOSBICHUE HA €r0 NMOBEPXHOCTH, IIHYPE W BWIKU IUTAHUS OIUIABJICHUM,
aepopMalm Kopiyca, BOSHUIKHOBEHUH MpU pabOTe HEXapaKTEPHOIo IIyMa U 3amaxa
IIJIABSIIECHCSA U30JIALMH.

[Ipu3Haku aBapuitHOTO pekrMa pabOThI AIEKTPOOOOPYI0OBAaHUS U IEUCTBUS MTPU

UX OOHapYXEHUU MPEICTABICHBI B TAOIHILIE 4.
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Tabnuna 4
[Tpu3Haku aBapuHOTO peKUMa padOThI IIEKTPOOOOPYIOBAHUS U ACHCTBUS IIPHU UX 0OHAPYKCHUHU
IIpu3Hak aBapuiiHOT0 pexuMa Bo3moxknas npuyuHa Pexomenayemble neiicTBust
CpaboTtas aBTOMaTHYECKHI BBIKITFOYATEIb KopoTkoe 3aMblkaHu€ B LIEMH. Oran 1.
Ileperpy3ka B uemnu. - YCTAaHOBUTH KaKOM THII amnmapara 3aiuThl cpaboTan (aBToOMaTUYeCKU
BBIKJIIOYATEb, YCTPOWCTBO  3allUThl  AUQPQEpeHInanbHOr0  TOKa,

Cpaboraiio YCTPOHCTBO 3aIIUTHl | YTEUKa TOKa.

mudpepeHIATBHOTO TOKA

Cpabotano  ycrpodcTBO  3amuThl 0T | [lyroBoii

JyTOBOTO TIPO0OS (MCKpPEeHUs) npoOoi(Tocne10BaTeIbHBIN,
napajuleNbHbIA, Ha 3€MIII0) U
UCKpEHHE.

Cpaboranmo  ycrpoiictBo  3amuThl  OT | [lepenassl HanpsHKeHUS

MepeHAIPSHKCHUS

YCTPOMCTBO 3alIUTHl OT MEPEHANPSHKCHUS, YCTPOHCTBO 3alIUTHI OT
IyroBoro mpo0osi (MCKpeHHs)) WM MO0 KaKoMy KaHaly I[POU30ILIO0
cpabaTbiBaHHe, €ClId IPUOOp KOMOMHUPOBAHHBIHN, T.€. 00BETUHSET B ceOe
nBa U OoJiee THMA 3aIlUTHI,

- YCTaHOBHUTH OOCTOSITEIHCTBA MPH KOTOPHIX MPOH3O0ILUIO OTKIIOUYEHHE.
Uro mpou3onuio mpen OTKIYeHHEeM (MOAKIIOUEHUE WM OTKIIIOUEHUE
oTpeduTeNs, MEpLaHUe CBETa, aHOMaJlbHasi paboTa 3JIEKTPONPUOOPOB U
1.11.)? Kakue Harpy3ku Obuid mojkitoueHsl U ObuIM B pabore? Korma u
CKOJIBKO pa3 cpabaThIBaIU aIapaThl 3alIUThHI?

- TPOBECTH BH3YaIbHBI OCMOTp 3JIEKTPOOOOPYIOBaHUS (IIHYPHI
NUTAHUS,  PO3ETKH,  BBIKIIOYATENM,  KOHTAKTHBIE  COCIMHEHUS,
COCTMHUTENbHbIE KOPOOKHU, SJIEKTPONpHUOOpHI) HA HAIWYHE BUIUMBIX
MOBPEXJICHUN (M3MEHEHHE IIBeTa WJIM OIUIABIICHHE W3OJSINH, CIIEIbI
TEPMUYECKOTO BO3JEHCTBHS B pe3yibTare KOPOTKOI'O 3aMbIKaHU,
UCKPEHMUSI, IEPETPY30K);

- eCIM IpHU BU3YaIbHOM OCMOTpE OOHAapy)XeHbl MOBPEXKICHHUS, TO

H€O6XOI[I/IMO MMPUCTYIIUTH K YCTPAHCHUTIO MMpUYrH BBISIBJICHHBIX
MOBPEKACHUIA u PEMOHTY (3ameHe) MOBPEKIACHHOTO
AIEKTPOOOOPYIOBAHMS;

- €CIIi MPHU BU3YATbHOM OCMOTPE MOBPEXKACHUS HE OOHAPYKEHBI, TO
HEOOXOIUMO MPEUTH K dTamy 2.

Ortamn 2.

[TpoBepuTh HaIEKAITYIO pabOTy anmnapara 3aiuThl.

- JJIA YCTpOfICTBa 3alllUThHI OT HepeHaHpﬂ)KeHl/Ifl I/I3MepI/ITB 3HAYCHUC
HANPSDKEHUsT MUTAlone cetu. Ecnm 3HayeHHe MUTAIONIET0 HampsHKEHUS
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IIpu3Hak aBapuiiHOT0 pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

CeTH BBIXOJIUT 32 JMANa30H YCTaBKW ammapara (HIKe HIDKHEro mpeserna
WIN BBIIIE BEPXHEro), TO mpobiiema B ceTd. Ecinu 3HaueHue MUTAIoLIEero
HANpsOKCHUSI CEeTH JISKUT B JMANa30HE YCTAaBKHM, TO ammapaT 3alluThl
HEHCIIPaBEeH U €ro He0OX0AUMO 3aMEHUTH;

- UIsL yCTpoicTBa 3amuThl AU(QPepeHINaTIbHOrO TOKa B COOTBETCTBUH
co crtaHgaptamu [/, 8] B KOHCTPYKUMH JOJDKHO OBITH HPELYCMOTPEHO
TECTOBOE yCTPOWCTBO (KHOIIKA), KOTOpO€ O0OeCcleuynBacT IPOBEPKY
paboTOCIIOCOOHOCTH amrmapara. Taxoxe MO’KHO IIPOBEPUTH
paboTOCTIOCOOHOCTh YCTPOHCTBA € TOMOUIBIO MPHOOPOB MPOBEPKH U
U3MEpEeHUsl IapaMeTpoB YCTPOMCTB 3alMTHOrO OTKIOYeHus. Eciau
amrmapar 3alliThl HEUCIIPABEH, €ro HeOOX0JMMO 3aMEHHUTH.

- Qs yCTpOMCTBAa 3allUThl OT JAYrOBOro Mpo0Os IMPOBEPHUTH
paboTOCIIOCOOHOCTh ammapara B COOTBETCTBHHM C HMHCTPYKIMEH 3aBOAa-
u3rorosurensd. Hanpumep, ¢ HOMOIIBIO TECTOBOIO YCTPOICTBA, BXOASIIETO
B KOMIUIEKT ITOCTAaBKH NMPHOOpa, MPH MOMOIIM TECTOBON KHONKH H T.I.
Ecnu anmnapar 3auThl HEUCIIPABEH, €r0 HE00XO0AUMO 3aMEHUTD.

- I aBTOMAaTHYECKOT0 BBIKJIIOYATENSI MPOBEPUTH PabOTOCIIOCOOHOCTh
MeXaHu3Ma pacleruieHus. B3pecTu aBTomMaTuyeckuii BBIKIIIOYaTE b PYKO
U TIOCNie OTKIIIOYUTH €ro. lIpum OTKIIIOYEHWH [OJDKEH OBITh CIIBIIICH
XapaKTepHBIN IETYOK.

Ecnu anmmapaThl 3JEKTPUYECKOl 3aluThl WCIPaBHBL, TO HEOOXOIMMO
NEPENUTH K dTamy 3.

Oran 3.

[TpoBepka NpHUCOETMHEHHBIX HArPy30K (3JEKTPOIPUOOPOB).

- TPUCOCTUHATh K DIIEKTPUYECKOH MMM IO0YEPEJHO 110 OJHOM
Harpyske, KOHTPOJIHPYs cpabaThbIBaHHs alllapaToB 3alMTHI,

- TIpH BBISBIIGHUW HArpy3Kd, BBI3BIBAIONICH CpadaThbIBaHWE armapara
3alUThI, BEIBECTH HAIPY3KY U3 IKCIUTyaTaIUH.

Pe3ynpTaThl mpoBepKH, a TakKe BCE MPOBEICHHBIE MPO(HUIAKTHIECKHE
U PEMOHTHBIE pabOTHI TOJIKHBI ObITh 3a()UKCHPOBAHBI B )KypHAJIE.
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IIpu3Hak aBapuiiHOT0 pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

TepMOUHIUKATOP U3MEHWI LIBET

Ileperpyska nenu.
II;moxo¥ KOHTaKT.

- BeiBecTH 351eKTpooOOpyA0BaHUE U3 IKCILUTYaTalluy;

- YCTaHOBHUTb OOCTOSATENBCTBA, HPU KOTOPHIX IPOM3OLIEN IEPETPeB
(kakue Harpy3Ku OBUIH MOJAKIIIOYEHBI M ObLTH B paboTe, IpU BO3MOXKHOCTH
U3MEPUTh MPOTEKAIOLINH TOK € IEJIbIO BBISBICHUS IEPETPY3KN).

- MPOBECTH BU3YaJbHBII OCMOTpP 3JEKTPOOOOPYAOBAHMS, HA KOTOPBIHA
HAHECEH TEPMOMHIMKATOP HA HAJIWYUE BUAMMBIX IIOBPEXKICHUN
(u3MEHEeHHe IBeTa WJIM OIUIAaBJICHHME H30JIALUHU, CIEIbl TEPMUYECKOTO
BO3JCHCTBUS B  pe3ylbTare KOPOTKOTO  3aMbIKaHMs, HCKpPEHUS,
MEePErpy30K);

- €CIM IpU BU3YaJbHOM OCMOTpE OOHApy)XEeHbl IOBPEXKICHUS, TO
HEOOXOIUMO MPUCTYNUTh K YCTPAHEHUIO IPUYUH  BBISBIECHHBIX
HOBPEXKACHUN U PEMOHTY (3ameHe) IIOBPEXACHHOIO
AIEKTPOOOOPYIOBAHMS;

- €CIM NpH BU3YaJbHOM OCMOTpE IMOBPEXKACHUS HE OOHApy>KEHbl —
IIPOBECTU OLIEHKY €ro COCTOSIHMSI U BBIIOJHUTH NPO(PUIAKTUYECKUE
padoTHI;

- YIQJIUTh CTapblii TEPMOUHANKATOP U HAHECTH HOBBIN.

B kypname yka3aTb jgary oOOHapyKeHHs IeperpeBa, HpHUYUHY,
IIpOBeJCHHbIE PabOThl (PEMOHT, 3aMeHa, NPOQHIAKTHYECKHE padoThl),
JaTy HAHECEHHs HOBOIO TEPMOMHAMKATOpPAa, COCTOSIHUE  HOBOTO
TEPMOUHINKATOpa (LIBET, TPaJAyUpOBKa U.T.I1.).

[Tony4yeH curHan moKapHOW OIIACHOCTH OT
TEPMOCHUCTEMBI

ITeperpyska.
II;moxoi KOHTaKT.

B cirydae moydeHust curHaiia o eperpeBe:

- YCTaHOBUTbH MECTO, TJIe IPOU30ILIO0 cpabaThIBaHHE JATUMKA,

- 3aduUKCUpOBaTh B OKypHalle BpeMs, MECTO U HAaWMEHOBAaHHE
AIIEKTPOOOOPYIOBAHUS, HA KOTOPOM MPOH30IILIO CpadaThIBAHUE;

- TPOM3BECTH OCMOTP OOOPYJIOBaHHs, IO TPHYUHE KOTOPOTO
MPOU30ILIO cpabaThIBAHUE CHCTEMBI,

- MO pe3yiabTaTaM OCMOTpa, B CIIy4ac BBISABICHUS HEUCIPABHOCTH,
MPOBECTH  PEMOHT, TEXHHYECKOe OOCIYyXHBaHHE WIH  3aMEHYy
AIEKTPOOOOPYIOBAHNS;
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IIpu3Hak aBapuiiHOT0 pexuMa

Bo3moxkHas npuyuHa

Pexomenayemble neiicTBust

- IpU HEOOXOJIMMOCTH 3aMEHUThH JIATUYMK C COOTBETCTBYIOIIEH OTMETKOM
B )KypHale.

[Ipu MPOBEJICHUH TETIOBU3MOHHOU
JTUArHOCTUKU  OOHApY)KEH  aHOMaJIbHBIN
Harpes AJIEMEHTA 3JIEKTPO0OOPYIOBAHUS

Ileperpyska.
[1;10X01 KOHTaKT.

I[Ipy  oOHapyXeHHHM  aBapHHHOTO  TOXKapoOmacHoro  jaedeKTa
ANIEKTPOOOOPYIOBAaHUE  HEOOXOIMMO  HEMEUICHHO  BBIBECTH W3
IKCIUTyaTaIlMy ¥ MPOBECTH PEMOHTHBIC PaOOTHI.

[Tocne ycrpaHeHusi HEUCNPABHOCTEW, MPUBEAIINX K BO3HHUKHOBEHHUIO
nedekra, PEKOMEHIYeTCs TMPOBECTH IOBTOPHOE  TEINIOBU3MOHHOE
o0cenoBaHre JAHHOTO OOBEKTA.

Pe3ynbrarhl HOBTOPHOM AMArHOCTUKH 3aHECTU B MPOTOKOJI C YKa3aHUEM
MPOBEICHHBIX PEMOHTHO-TIPO(YUIAKTHYECKUX PadOT.

Pexomennayercs MPOBOJUTH BHEILJIAHOBYIO TEIJIOBU3HUOHHYIO
JTUATHOCTHKY OTJACIBHBIX JJIEMEHTOB 3JICKTPOOOOPYHOBAaHUS  TOCIE
Ka)XJI0T0 UX PEMOHTA UJIM 3aMEHBI.

Pe3ynbTaThl BHEIJIAHOBOW JUWArHOCTUKW 3aHOCATCS B MPOTOKOJ C
yKa3aHUeM MPUUUHBI 00CIeI0BaHuUS.

IIpu pabore »snmekTpuueckoro mpubdopa
HaOII0JaeTCsl HE XapaKTEepHBIN IIyM, 3arax
TUTABSIIENCS U3OJISIIIAH.

Ilepenaas! HaIpsKEHUS.
Hapymenne
JKCILTyaTaluu.
Hewncnpasnocts
3NIeKTponpudopa

paBUII

OTKIIIOYUTD NEKTPOIIPUOOP OT CETH.

Ocmotperh npubOp Ha HaIU4ME HEUCIpaBHOCTEH (OIUIAaBICHHE WIIN
NOBPEXJCHUE H30JIUM MUTAIOLIEr0 LIHypa, Jedopmanus Kopryca U
T.JL.).

IIpu oOHapykeHNH HEUCTIPAaBHOCTH BBIBECTH MPUOOP U3 IKCILTyaTaIUH.

[Ipon3BecTr peMOHT WM 3aMEHy Npubdopa.
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3akJIroueHue

J11sl IOBBIMIEHUST YPOBHSI TIOYKApHOM 0€301MacHOCTH 00BEKTOB JKHIIOTO CEKTOpa U
OOIIECTBEHHBIX 3JIaHUH HEOOXOJUMO MPOBEICHUE MEPOIPHUATHH MO MPOdHUIaKTHKE
MO’KapOB OT 3JICKTPOOOOPYJOBAaHHMS HAa OCHOBE COBPEMEHHBIX BO3MOXHOCTCH
BEJICHUS MOHUTOPHWHTA COCTOSIHHS TIOKapHOM O€30mMacHOCTH, SKCIUTyaTHPYEeMOTO
IIEKTPOOOOPYTOBAHUS.

K HUM OTHOCHTCS CHCTEMAaTHYSCKHA MOHHMTOPHHI TIOKapHOW OC30MacHOCTH
OKCILTYaTHPYEMOTO AJICKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBCHHBIX 3JIaHUH C
IMPUMEHEHUEM COBPEMCHHBIX TEXHHYECKHX CPEACTB, @ MMCHHO TEIJIOBU3HOHHAS
TUArHOCTHKA, TPUMEHEHHWE TEPMOWHIUKATOPOB JUISl BBIABICHHUS aBapUHAHBIX
Y9aCTKOB 3JICKTPOYCTAHOBOK. Takke HEOOXOIWMO BHEAPSATH B HMIUPOKYIO MPAKTHUKY
HOBBIE aIlMmapaThl 3aIIUThl JICKTPUUCCKUX CETEH — YCTPOUCTB 3aIIMTHI OT JTYTOBOTO
po0os U MepeHANPSKCHUS.

C 1enpl0  TOBBIMICHHS  TMOXKApHOH  0€30IaCHOCTH  AKCILUTYaTHUPYEMOIO
AIIEKTPOOOOPYIOBAaHUS JKHJIBIX M OOIIECTBEHHBIX 3MaHUN, MPOQPUIAKTHICCKAM
OCMOTpaM JOJHKHBI TTOABEPTATHCS BCE DJIEMEHTHI AJICKTPOYCTAHOBOK.

Meton mnpoUIaKTUKKA JOJKEH BBIOMPAThCA HCXOAS M3 TEXHUYECKHUX
BO3MOXKHOCTEH, yJI00CTBa BEJACHHUS OCMOTPOB M 0€30MaCHOCTH OOCITY>KHUBAIOIIETO
nepcoHajga. Bo3MOXHO TNpHMEHEHHE pa3HbIX METOAOB Ha OJHOM OOBEKTE, B
3aBUCUMOCTH OT KOHCTPYKITUH M YCJIOBHUH SKCILTyaTaIlHH.

CodeTaHne HECKOIBKUX METOIOB MPOPUIAKTHKH TI03BOJISIET Oosee 3P heKTHBHO
MPOBOAUTH MPOPUIAKTHKY MOKAPHOW 0€30IaCHOCTH 3JICKTPOOOOPYIOBAHUS SKHITBIX
1 OOIIIECTBEHHBIX 3/TaHUM.

[IpuMeHssT COBOKYITHOCTh PAa3JIMYHBIX METOIAOB MOXKHO ITOCTPOUTH CHUCTEMY
MOHUTOPUHTAa W TPODOUIAKTHKHA TOKapHOH O€30MacHOCTH AKCIUTyaTHPYEMOTO
AIIEKTPOOOOPYIOBAHUS, OTPAXKAIOIIYID COCTOSHHE IIOXApHOW  0€30MacHOCTH

AIIEKTPOYCTAHOBOK U TO3BOJISIFOIIYIO OCYIIECTBIISITH €r0 MPOPUIAKTHKY.
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IIpunoxenue

Onucanue TeXHHYECKUX CPEACTB NMpeaynpe:kIeHuss 1 NPOPUIaAKTHKH
M0’KapOB OT YJIEKTPO00OPYy10BAHUS

ABTOMaTHYECKHE BhIKJIOUYATE U (AB)

ABTOMAaTHUYECKUW BBIKJIIOYATEIb WM TMPOIIE TOBOPS «aBTOMAaT» - 3TO
KOMMYTAIIMOHHBIN amlmapar, NpeIHa3HAYCHHBIN JI 3alUThl JICKTPUUECKON CETH OT
CBEPXTOKOB, T.€. OT KOPOTKUX 3aMbIKaHUU U MEPETPY30K.

ABTOMAaTHUYECKHE BBIKITIOYATEH OBIBAIOT C 3JIEKTPOMArHUTHBIM PACICITATEIIEM
3alIMINAOIIAM  DJICKTPUUYECKYI0  1IelMb  OT  KOPOTKOTO  3aMbIKaHUS U
KOMOMHHUPOBAHHBIM PaCIEIUTENIeM — KOTJa JOTOJIHHUTEIBHO C 3JICKTPOMArHUTHBIM
paclenuTeieM MNPUMEHSETCS TEIUIOBOM paclenuTelb, 3allyIIaioIdil 1enb OT

neperpy3KH.

1, 2 — BUHTOBBIE KJIEMMBI JUIS TTOAKITIOYCHNUST;3 - TTOJIBUKHBIN KOHTAKT; 4 — HETTOIBUKHBII KOHTAKT;
5 - gyroracuTenbHas KaMmepa; 6 - TMOKU MPOBOJHUK (MIPUMEHSETCS Il COSIMHEHHSI TTOIBUKHBIX
gacTell aBTOMATHYECKOTO BBIKIIFOUATENS); / - KAaTyIIKa AIIEKTPOMArHUTHOTO paclenuTens; 8 -
CepACYHHUK DJIEKTPOMArHUTHOTO pacuenuress; 9 - TemmoBod pacuenuTens (OMMeTamTiueckas
mwiactraa); 10 - mexanusm pacuenurtens; 11 - pykostka ympaenenus; 12 - dukcatop (s
kpemieHust apromarta Ha DIN-peiike); 13 - kopmyc.

Pucynok 1.YcrpoiictBo AB ¢ KOMOMHUPOBAaHHBIM paclEUTeNIeM
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B cootBercTBUM ¢ TpeboBanusamMu riasel 3.11TY D, CIT 256.1325800.2016, CII
31-110-2003 OBITOBBIE DJEKTPOCETH JOHKHBI OBITH 3aIUIICHBI OT KOPOTKHX
3aMbIKaHUH W Tieperpy3kd. [lodTomMy I 3amUThl AJIEKTPOMPOBOIKH JKWIBIX HU
OOIIECTBEHHBIX 37aHUN CJEAyeT MPUMEHATh AaBTOMAThl C KOMOWHUPOBAHHBIM
pacluenuTenem.

B aBTOMaTtHueckoM BBIKJIIOUATENIE, 32 3AMIUTY LEMH OT KOPOTKUX 3aMbIKaHHUI

OTBEYAET DJIGKTPOMArHUTHBIM pacuenuresb. OH COCTOMT U3 KaTYyIIKH C
HaxXOJAIUMCS B €€ IIGHTPE CEPICYHUKOM, YCTAaHOBJICHHBIM Ha CIICIAATLHON
pY>KUHE.
B HOpMambHOM pexume paboThl, TOK, TMPOXOJsA II0 KATYIIKE CO3JaeT
AJICKTPOMArHUTHOE II0JIe KOTOpOE€ TMPUTATUBAET CEPJICYHHUK BHYTPb KATYIIKH.
Cuiibl  3TOTO  DJICKTPOMAarHUTHOTO TIOJII  HEJOCTAaTOYHO YTOOBI  MPEO0JIETh
COMPOTHUBJICHUE TPYKHWHBI, HA KOTOPOW YCTAaHOBIICH cepaedHuk. [Ipm KOpoTkoM
3aMBIKAaHUM TOK B JJICKTPUYECKOW IIEMM MTHOBEHHO BO3pAcTaeT 10 BEIMYHUHBI B
HECKOJIPKO pa3 TMPeBBIAIIICH HOMHHAIBHBIA TOK AB, 3TOT TOK KOpPOTKOTO
3aMBIKaHMS, TTPOXOAS IO KaTYIIKE AJIEKTPOMAarHUTHOTO PACICHUTENs YBEIWYHUBACT
AIIEKTPOMArHMTHOE T0JI€ BO3JCHCTBYIOIIEE HA CEPACYHUK JO TaKOH BEIMYMUHBI, YTO
€0 CHJIbI BTSTUBAHUS XBaTaeT HA TO YTO OBI MPEOI0JIETh COMPOTHUBIICHNE TPYKUHBI,
nepeMeniasch BHYTPh KATYIIKA CEPACYHUK pa3MBIKACT TMOABMKHBIA KOHTAKT
aBTOMAaTHYECKOTO  BBIKJIIOYATENIsA, OOCCTOYMBAs  IE€Mb.  DJICKTPOMArHUTHBIMA
pacCleNHUTENh OTKITFOYAET AIEKTPUUSCKYIO IIETTb 3a J0JU CeKYH/IBI.

3ammTy DJICKTPUUYECKOM IENmu OT Ieperpy3kd 0O0eCleurnBacT TEIUIOBOM
pacIenuTelh aBTOMATHYECKOTO BBIKJITFOYATEIIS.

[Teperpy3ka MOJKET BO3HHUKHYTh npu BKJIFOUEHUHU B CEThb
AIEKTPOOOOPYI0BaHUS OOIIEH MOITHOCTHIO MPEBBIMIAIONICH JOMYCTUMYIO HArpy3Ky
JUIS TaHHOW CETH, YTO B CBOIO OYEPEIb MOXET MPUBECTH K IEpPErpeBy IPOBOJIOB
Pa3pyIICHUIO U30JISAIIUH JISKTPOIIPOBOIKA U BOZHUKHOBEHHIO TTOXKapa.

TennoBo#t paciienuTenb MPEACTaBIsIeT COO0M OMMETATMYECKYHO IUIaCTHHY,
T.€. OH COCTOUT W3 JIBYX CIAsSHHBIX TUTACTMH M3TOTOBJICHHBIX M3 PAa3HBIX METAJIIOB,
UMEIOIINX Pa3HbI KO3PHUIIMEHT pacIIupeHus Mpu HarpeBe.

[Ipr TPOXOXKACHUU MO OMMETAIIMYSCKOW IIIACTHHE TOKA ITPEBBHIIIAIOIICTO

HOMHUHAJIbHBIN TOK AB mnactuna Harpe€BacTCA, IIpu 3TOM OAWH MCTAJLI PACHINPACTCA
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OpIcTpee APYroro. DTO MPUBOAUT K HMCKPHUBJICHUIO OMMETAUIMYECKOW TIJIACTHUHBI.
[Ipy UCKpHBIEHMM OHA BO3JCUCTBYET HA MEXAHU3M PACLEIHTENS], KOTOPBIM
Pa3MBbIKAET MMOJBH>KHBIM KOHTAKT.

Bpemst cpabaThiBaHuSI TEIJIOBOTO PACLENMUTEN 3aBUCUT OT BEIMYHMHBI
MPEBBIIICHNS MPOTEKAIOUIEr0 B IIENMM TOKAa HAaJ HOMHUHAIBHBIM TOKOM AB. Uem
OO0JIBIIE 3TO MPEBBILIEHUE, TEM OBICTpEE CPAOOTAET PACUEIUTEIND.

Toku yCTaBOK aBTOMAaTHMUECKUX BBIKIIIOUATENICH, CIyKalluxX [Jis 3alluThl
OTJICJIbHBIX YYAaCTKOB CETH, CJIeIyeT BHIOMPATH MO BO3MOKHOCTH HAWMEHBIIUMHU T10
pacyeTHbIM  TOKaM  3THX  YYacTKOB WJIHA 1O  HOMHUHAJIbHBIM  TOKaM
AJIIEKTPOIIPUEMHUKOB, HO TaK, YTOOBI ammaparbl 3alllUThl HE OTKJIIOYalU
ANEKTPOYCTAHOBKM TIPU KPATKOBPEMEHHBIX IMeperpy3kax (IMMyCKOBbIE TOKH, MUKU
TEXHOJIOTHYECKHUX Harpy30K, TOKH IPU CaMO3aIlyCKe U T. I1.).

Crnenyet oOpaiaTh BHUMaHHE Ha MAPKUPOBKY U XapakTepuctuku AB.

B mapkupoBKe yKa3bIBalOTCS:

- MOJIENIb aBTOMATUYECKOT'O BBIKIIFOUATEIIS;

- HOMUHAJIBHBIM TOK - MAKCUMAaJIbHBIA TOK 3JIEKTPUYECKOU CETH, MPU KOTOPOM
ABTOMATHYECKUU BBIKJIIOYATENb CIOCOOEH JUIMTENIBHO pabdoTaTh 0e€3 aBapuiHOIO
oTKJItoueHHs 1enu. CTaHIapTHhIE 3HAYEHUS! HOMUHAJIBHBIX TOKOB aBTOMAaTUYECKHUX
BBIKJIIOYATEIEH I CEeTel JKUIBIX M 001IecTBeHHBIX 3aanuii: 10, 16, 25, 32, 40, 63 A;

- HOMHUHQJIBHOE HANPSIKEHUE - MAKCUMAJIbHOE HAIpsKEHUE ceTH B BonbTax,
Ha KOTOPOE pacCUYMTaH aBTOMAaTUYECKUI BBIKIIOYATENb;

- mpefeabHas OTKII0Yarolas CloCOOHOCTh aBTOMATHUYECKOTO BBIKIIIOYATENS -
MaKCUMaJIbHBI TOK KOPOTKOTO 3aMbIKaHHMsi B AMIeEpax, KOTOpPHIA CIIOCOOEH
OTKJIFOYHUTH JaHHBIM AB coxpaHuB Mpu 3TOM CBOIO pabOTOCIOCOOHOCTh. B cimyuae
MPEBBIIEHUS TOKOM KOPOTKOTO 3aMbIKaHUs 3HAYCHHS YKA3aHHOW MPeAesIbHOM
OTKJIFOYAIOUIEl CIMOCOOHOCTH BO3HHMKAET BEPOSITHOCTh OIUIABIECHUS TOJBHUKHBIX
KOHTAaKTOB AB u ux npuBapuBanus Apyr K Ipyry, T.€. Beixoaa AB u3 crposi.

- XapaKkTEepHUCTHKA CpaldaThIBaHUS - OMNpEACNsieT Iuana3oH cpabaThIBaHUS
JeKTpoMarHuTHOro pacrenutens AB. Xapakrtepuctuka cpaOaThIBaHUS WMEET
OykBeHHOe oOOO3HaueHue. JIms 3amuThl  DJIEKTPUYECKHX CETEeH JKUJBIX U

OOLIECTBEHHBIX 3/1aHMI yalle Bcero npumensitores AB ¢ xapakrepuctukamu B, C, D.
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Norotun

- HammeHoBaHue » cepns

- HOMRHANbHOE HANPAXEHKE

- Bpems-TOKOBaR XapaKkTepucinka

- HOMuHanbHas Yyacrora

- HOMMHANbLHAA OTKNIDYANan cnocobrocTb
- TOXOBaR Harpyska

1
2
3
4
5
6

Pucynox 2. IIpumep mapkupoBku AB

I[I/IaHaEIOHBI TOKOB  MIHOBCHHOI'O  pPaCOCINICHHA B  3aBUCHMOCTH  OT

XapaKTePUCTHKH cpabaThIBaHUS B COOTBETCTBHH C [12] mpencrarieHsl B TabuIIe 5.

Tabnuua 5
JlnanazoHbl TOKOB MTHOBEHHOT'O PaCUEIICHUS
XapakTepucTuka cpadaTbIBaHUS [wnamazon
(tunt AB)
B Csoie 3 I, 10 5 I,; BKIIFOYUTEIBHO
C Cspiie 5 I, 1o 10 I,; BKIIFOUUTENBHO
D Cseiie 10 I; 10 20 [, BKIFOUUTETBHO

I, - HoMuHaNBHBIA TOK AB.

Br16op aBTOMATHMYECKOTO BBIKJIIOYATENSI OCYIIECTBIISIETCS IO  CIIETYIOITUM
rapaMeTpaMm:

- MO KOJIMYECTBY MOJOCOB. OHO- U JBYXIOJMIOCHbIE AB NpUMEHSAIOTCS I
oaHO(a3HOU ceTH, a TpeX- U YeThipexmnoocHbie AB - B Tpexda3zHoii cetu;

- 0 HOMHUHAJIIbHOMY HanpspkeHuto. HomuHanbHOe Hanpsbkenne AB momkHO
OBITH OOJIBbIIIE WJIM PAaBHO HOMHUHAIHHOMY 3HAUYCHHIO HAIPSIKCHUS 3aIUIAeMON UM

LETH;

- 0 XapaKTEepPUCTUKE cpabaTbIBaHUS. XapaKTepUCTUKY cpabarbiBaHus AB
MOXHO BBIOpATh COTJIaCHO TadyHIIE 5;
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- 10 HOMUHAJIBHOMY TOKY. OnpeaenuTs HeoOX0IMMbIF HOMUHATIBHBIA TOK AB

MOJKHO I10 MOIIIHOCTH HUJIH 110 CCUCHUIO KMNJI Kabens.

YcrpoiicTBa 3a1lMTHOI0 OTKIIOYeHHs AU depenuuaabHoro toxka (YIAT)

YCeTpoiicTBO 3aUTHOTO OTKIOYEHUs AudPepeHIInaaIbHOr0 TOKa WM, Kak
gacTo roBopiT, «Y30» - 3TO KOMMYTAIIMOHHBIM armapar, mpeaHa3HAYCHHBIM IS

341U ThI BHCKTpHHGCKOﬁ LOCIIN OT TOKOB YTCYKMU.

"YW\ L1
4~ k2
L~ L3
I — amdppepeHumuibHbLI
rpancopMaTop roxka;
2 — NOPOrosbLIii MICMEeHT;
3 — MCITOJIHMTC/ILHBII
MEXAMM3IM,
4 — uensL TECTHPOBAHMA,
S — CHJIOBBIC KOHTAKTHI;
6 —3AMMTHBII KOHTAKT
HENnH TECTHPOBAHMA
T — knonka «Tecrn;
R — recroBniii pe3ucrop;
1.2, N - knemmet YV30.

Pucynox 3. IIpunnun padotsr YT

Tok yTedku — 3TO TOK, NPOXONAIIMM IO HEXKEIATEIbHBIM, B HOPMAJbHBIX
YCIOBUSX DKCIUTyaTallMH, IPOBOJSAILINM ITyTSIM.

B HopmanbHOM pexkume padoThl 3JEKTPOYCTAHOBKH, 3JIEKTPUUYECKUNU TOK
MIPOTEKAET Yepe3 IMPOBOAHUKH BHYTPHU HEE, KaK IPEAYCMOTPEHO KOHCTPYKIIMEH.
OT AOpyrux TOKONPOBOSIIMX 3JIEMEHTOB KOHCTPYKUMHU (METaUIMYECKHE KOPIYC,
pama, Kapkac), IPOBOJHHMKH OTIEJCHBbI H30JSLMEH, COMPOTHBIEHUE KOTOPOH He

IMMO3BOJIACT CO3AaTh SJICKTPUUCCKYIO LCTIb.



Pucynok 4. [Ipumep koncTpykuuu Y /T

Eciu mo xakoii-to npuuuHe (MOBPEXICHHUE, BIAKHOCTb, TOKOIPOBOASAILAS
NbUIb U T.I.) CONPOTUBIECHUE HU3OJSALUU YMEHBIIUIOCh, HA KOPIyCe WM APYTHX
TOKOIPOBOSLIMX 3JIEMEHTAX YCTAHOBKU MOABIsieTcs noTeHnuan. Cam mo cedbe Tok
YTEUYKU HE BO3HUKHET, HEOOXOJMMO CO3/1aTh LIEMb, COCAUHSIOUIYIO 3JEKTPUUECKUN
npuOop ¢ MOTEHLMAJIOM Ha KOpPIYyce C 3eMJIeH WM HeHTpasblo. 3/1eCh BO3MOXKHO
HECKOJIbKO BApUAHTOB.

B nepBoMm cnydae, kopmyc 3J€KTpOYCTaHOBKHU, HalpUMeEp, OBITOBOM TEXHUKH,
KACaeTcs METAJUNIMYECKOTO IPOBOJHMKA, UMEIOIIETO KOHTAKT C 3eMiied. B Touke
KAacaHUs 3aMBbIKAaeTCs LIeNb, U BO3HUKAET TOK YTE€UKM. ECIM KOHTAaKT IOCTaTOYHO
HAJEKHBIM, TO CHJIa TOKa BO3pacTeT /0 mopora cpabaTbIBaHUs aBTOMAaTHYECKOIO
BBIKJIIOYATENss B UIUTKE NUTaHus. [Ipum ciaboM KOHTakTe MOXET BO3HUKHYTH
VUCKPEHHUE, JIOKAJIBHBIA HArpeB TOYKH KAacaHWs, 4YTO NPUBOAUT K OIUIABICHUIO U
JaJbHEUIIIEMY MTOBPEKICHHUIO U30JSIUH POBOJOB, BO3TOPAHUIO U MOXKAPY.

B npyrom cmydae, KOpmyc OJJIEKTPOYCTAaHOBKM HE HMMEET KOHTAKTa C
3a3€MJICHHBIMM IIpEIMETAMHU M caM He 3a3emiieH. l1Ipu kacaHuu BHEIIHUX MaHelnen
YEJIOBEKOM, BO3HUKACT HArpys3ka, T.K. TEJIO YEJIOBEKa SBIIAECTCS INPOBOAHUKOM, U
Yyepe3 HEro IpPOTEKAET DJIEKTPUYECKHH TOK. IIOCKOJIBKY COINpPOTUBIIEHHE Teja
YEJIOBEeKa BEJIMKO, CHJIA TOKa HEIOCTaTOYHA JJIsi cpadaThiBaHUS aBTOMATHUYECKOIO
BBIKJIFOYATENS. B LIMTKE MUTAHUS U YEJIOBEK MOJYYAaEeT 3JEKTPOTPABMY BIUIOTH [0
JIETAJIbHOIO UCXOMA.

Takum o6pazom, Y]JIT oOecmeumBaeT 3amuTy 4YeIOBEKa OT MOPAKCHUS
AIEKTPUYECKUM TOKOM U 3aLIUTY OT MOMKAPOB.

[Mpunuun aeiictBus YAT cnenyrommii. [Ipu HOpManbHOM pexkume padOThI

LEeMu, KOorjaa MojBuWKHble KOHTakThl YT 3amMkHyThI, mpsaMoi TOK OT (a3HOro
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IIPOBOJA NPOXOAUT uepe3 marHuronposon Y /T, 3ateM yepe3 HarpysKy, B KayeCTBe
KOTOPOM BBICTYNAIOT, MOJKIIOUYEHHBIE 3JIEKTPONOTPEOUTENN M  BO3BPAILAETCS
0oOpaTHO B CETh 110 HYJIEBOMY MPOBOJIHUKY, TakK ke uepe3 Maruuronposoa Y AT, npu
3TOM BEJIMYMHA OOPATHOTO TOKA paBHA BEJIMYUHE MPSMOTO TOKA.

[Ipsimoit Tok npoxoad yepe3 marHuronpoBo Y T co3maer B HEM MarHUTHBIN
MOTOK, B CBOIO Ouepeab OOpaTHBII TOK TakK € CO3/1aeT B MAarHUTONPOBOJIC
MAarHATHBIA ITIOTOK TAaKOW K€ BEJIIMYMHBI, HO TaK KaK HaIpaBJICHUE TOKOB
IIPOTHUBOIIOJIOXKHO, TO U CO34aBAaEMbIE MMH MAarHUTHBIC ITOTOKH IIPOTHBOIIOJIOXKHBI,
T.€. MAarHUTHBIE TIOTOKHM HAIIPaBJIEHBl BCTPEYHO II0 OTHOUICHWIO APYT K JPYry H
COOTBETCTBEHHO, IPU PABHBIX 3HAYEHUAX MPSAMOTO M OOpPaTHOrO TOKOB,
YPAaBHOBEIIMBAIOT JPYT IPYyTd, B PE3YyJbTATE YETO CyMMAapHBIA MAarHUTHBIA IOTOK B
MAarHuTOIPOBOAE PpPABEH HYII0. Tak Kak CyMMapHbli MarHWUTHBIA IIOTOK B
MarHMTONPOBOJIE OTCYTCTBYET (paBeH HYJIIO), BO BTOPUYHONM OOMOTKE TOK HE
UHAYKTHpYeTCA. [1onBUKHBIE KOHTAKThl 3aMKHYTHI, DJIEKTPUYECKas LEIb BKIIIOYECHA
Y HAXOJIUTCSl B HOPMAJIbHOM PEKUME padOTHI.

Ecnu B 01HOM W3 2JIEMEHTOB AJIEKTPUYECKON LENN BO3HUKAET yTeUKa TOKa, TO
YacTh  DJJICKTPUYECKOIO TOKAa HAYMHAET IPOTEKATh IO  HEXKEIATEIbHOMY
npoBozsauieMy IyTd. IIpy 3TOM, 4acTh TOKA DJIEKTPUYECKOM LIENH, ITOCTYNAIIAst OT
¢da3zHoro nmpoBojga He OyAET BO3BpAIAThCS B CETh, a MPOXOAS MO HEXKEIATEIbHOMY
OpoBOASIIEMY NMyTH Oyner yxoauTh B 3emito. CrenoBaTenbHO, OOpaTHBIM TOK,
KOTOpbIM OyAeT BO3Bpallatbcs B ceTh uepe3 MarHutTonpoBoa YT mo HyneBomy
POBOY, OyAE€T MEHbIIE MPSIMOIro TOKA, MOCTYIAIOIIET0 B CETh, COOTBETCTBEHHO U
BEJIMYMHA MPSMOTr0 MAarHUTHOTO IOTOKAa CTAaHET OOJIbLIe BEIMYHMHBI OOpPaTHOIO
MarHUTHOIO IIOTOKa, B pe3yibTare 4ero B MarHutonposone YT cymmapHbId
MarHUTHBIN MOTOK YK€ He OyJeT paBeH HYJIIO.

Bo3Hukmmii cyMMapHbIid MAarHUTHBIN IMOTOK UHAYKTUPYET dJIEKTPUUECKAN TOK
BO BTOPUYHON OOMOTKE, KOTOpBIA MNPOXOJs 4Yepe3 MarHUTOAIEKTPUUECKOE pelie
IPUBOJUT €ro B paboTy, a OHO, B CBOIO OYEPE]lb, PA3MbIKAET MOJBUKHBIE KOHTAKTHI
OTKJIX0Yast DJIEKTPUYECKYIO LIETIb.

YCTpoiCTBO 3allMTHOTO OTKJIHOYeHHs IuddepeHNalIbHOTO TOKa HMEET B
o0uxole W JApyrue Ha3BaHuA, Hampumep, Iud@epeHlInanbHbId BBIKIOYATENb,
aBTOMATHUYECKUI BBIKIIIOYaTeNnb U PepeHnanbHOr0 TOKa, YCTPOMCTBO 3aIIUTHOTO

OTKJIFOYeHHS. Takke B Pa3IUYHBIX JOKYMEHTAaX BCTPEUAIOTCS pa3Hble aOOpeBHATYPHI
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nanHoro ycrpoiicta, Hanpumep, ABJIT B8 TOCT IEC 61009-1-2020, BAT 8 'OCT
IEC 61008-1-2020; YAT B CII 256.1325800.2016; Y30 B I1YD u CII 31-110-2003.

OcHoBHbIMM XapakTepuctukamu Y T sBisitores:

- tun. B 3mannsax moryt npumensatbes YT tuna «A», pearupyronme Kak Ha
MIEpEMEHHbIC, TaK U Ha MYJIbCUPYIOIIUE TOKU YTeUKH, WK Thna «ACy», pearupyroiiue
TOJIBKO HA MEPEMEHHBIC TOKU YTE€UYKU. VICTOUHHKOM IMYJbCUPYIOLIETO TOKA YTEUKHU
MOTYT SIBIIAITbCSI CTHPAJIbHBIE MAIIUHBI C PETYJIATOPAMU CKOPOCTH, PETYIUPYEMbIE
VMCTOYHUKH CBETA, IEPCOHAIBHBIE KOMITBIOTEPHI U JIP.

- HOMUHAQJIBHBIM TOK - MaKCUMaJIbHBIM TOK Tipu kotopoM YT cmoco6HO
JUIUTEILHO paboTaTh, HE Tepsisi CBOIO padboTocrnocoOHOCTh. CTaHIapTHHIMU,
HamOoJiee 4YacTO HCMOJIb3YEMbIMU 3HAUYEHHUSIMHM HOMHUHaIbHBIX TOKOB YT,
UCIIOJIb3YEMBIX B DJIEKTPOYCTAHOBKAX WJIBIX U OOIIECTBEHHBIX 3aHUM SBIISIFOTCS:
10, 16, 25, 32, 40, 63A;

- muddepeHuanbHblii TOK - MUHUMAJIBHBINA TOK yTE€UKH, npu kotopoMm YT
MPOU3BEACT OTKJIIOUEHUE dJekTpuueckoil mnenu. HuddepeHnumanbHblii TOK — 3TO
OJIHA U3 TJIaBHBIX XapakrepucTtuk Y AT;

- HOMUHQJIBHOE HANPSOKEHWE — HalpspKeHHe cethu npu koropom YT
CIIOCOOHO JITUTENILHO PaboTaTh, HE TEPSASt CBOIO pabOTOCIIOCOOHOCTH;

- PO/l TOKA - IOCTOSIHHBIN WJIA MIEPEMEHHBIM;

- YCJIOBHBI TOK KOPOTKOIO 3aMBbIKAHUS — TOK KOTOPBIA KPaTKOBPEMEHHO
MoxeT Bwiiepxkath YT 10 MoMeHTa Toka HE cpaboTaeT aBTOMATUYECKUM
BBIKJIFOYATENb, YCTAHOBJIEHHBIN JUUIS 3aLUATHI LIENU OT KOPOTKOTO 3aMbIKAHUS.

Bui6op VT nmpous3BoAUTCS IO CIEAYIOMIMM KPUTEPUSIM:

- 110 HOMHMHAJBbHOMY HANPSKEHUIO U TUILYy ceTH. HOMHHanbHOE HamnpsKeHue
YT nomkHO ObITH 00JIBIIE JUO0 paBHO HOMUHAJIBHOMY HAMPSHKEHUIO 3aIUINAEMON
uM 1enu. [ns ognodasnoit cetu tpedyercst ayxmnontocHoe YT, mis tpexdaznoi
CETH — YETBIPEXITOJIOCHOE;

- 1o HoMUHaNIbHOMY TOKY. CornacHo [1YD ucnons3oBanue YT B rpynnoBbix
JUHUSX, HE HUMEIONIMX 3allUThl OT CBEPXTOKa, 0€3 OTOJHUTEIHLHOTO arapara,
o0ecrneunBaroIIero 3Ty 3alluTy He nonyckaercs. M3 atoro cinenyet, uto nepen YT
JIOJDKEH CTOSITh aBTOMATHYECKUM BBIKJIIOUATENb WJIM JIPYToW ammapar ¢ GyHKIuen
3aIATHI OT CBEPXTOKA, M0 TOKY KOTOPOTO HEOOXOAMMO BHIOMPATh HOMUHAIBHBINA TOK

VYAT. Ilpu strom HOMuHanbHBIH TOK YT nomkeH ObITH Oonblle MO0 paBeH


https://elektroshkola.ru/terminy-i-opredeleniya/s/sverxtok-eto-opredelenie/
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HOMHUHAJIBHOMY TOKY YCTaHOBJIEHHOT'O /IO HETO ammapara 3aliuTbl (ABTOMaTUYECKOTO
BBIKJTIOUATEIS] FUTH IPYTOTo anmnapara ¢ GyHKIHEH 3aIiThl OT CBEPXTOKA);

- 1o  guddepenmmansHoMy  TOKy.  CTaHIApTHBIMH  BEJIMYHMHAMU
nuddepennmanbaoro Toka YT sBmsarorcsa: 6, 10, 30, 100, 300, 500MA. YAT c
muddepentpanbapiM TokoM 100, 300 u 500 MA TpuUMEHSIIOTCS IS 3alllUTHl OT
noxapoB, ¢ nupdepenmmansHpiMu Tokamu 6, 10, 30 MA - IS 3amuUTBL OT

MOPpAKCHUA YCJIOBCKA IJICKTPUICCKUM TOKOM.
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\ SE N
HanpARxXeHue 50 A ) F
T 2308- 07d cxema
loft 30 WA hd NOAKMONEHUR
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e
/ ! "” g
yCNOBHbIA TOK KB/

Tvn Y30
KHONKa «TECT» TEMNEPATYPHBIA AMANA30H
(cTamaaprian o1 -25 go +40)

"
& £ Tun AC E - ARR CHNYCOMAANBNOTD

0 ) NEPEMEHHOTD TOKS

1.,,]
"\

o |
M Tun A ;& - ANR NYALCHPYIOWSro

N NOCTORHHOND TOXS (M ANK CHNYCOMANG-
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Ten B E - ANA NOCTORMHOIO TOKA (M

ANR CHHYCONBANLMOID NEPeMeNHOrD
- TOKE ¥ ANR NYALCHDYIOWEND NOCTORM-
HOrD TOKA)

Pucynox 5. Mapkuposka YT

[Ipumensiembie Tunsl YT (QyHKIIMOHANBHO [OJKHBI MpeaycMaTpUBaTh
BO3MOXKHOCTh MPOBEpPKU UX padorocnocoOHocTH, npoBepka YT (TectupoBanue)
JUTSL SKMJIBIX OOBEKTOB JOJIKHA TIPOBOJUTHCS HE PEXE OJHOTO pa3a B TPU Mecsla, O
YeM JOJDKHa OBITh 3amiCh B MHCTPYKIMHM 10 SKCIUTyaTallud MpPeIrpHsITHS -

HN3TrOTOBUTCIIA.
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YcranoBka YT, npeucTByromux Ha OTKJIIOYEHHUE, 3ampemiaercs i
AIIEKTPOIIPUEMHHUKOB, OTKJIIOYEHHUE KOTOPBIX MOXET TMPUBECTH K ONACHBIM
MOCJEACTBUAM: CO3JAaHHUI0 HEMOCPEACTBEHHOW yIrpo3bl Uil JKU3HHM  JIIOJACH,
BO3HUKHOBEHUIO B3pPBIBOB, IMOKAPOB U T.II.

JUJIsi caHUTapHO-TEXHUYECKUX KAOWH, BAaHHBIX M JYIIEBBIX PEKOMEHIYETCS
ycranaBnuBath YT ¢ HOMHHambHBIM AU(PEpEHIINATBHBIM OTKIIOYAIOIINM TOKOM
no 10 MA, ecnu i HUX BbIAEIIEHA OTHENbHAs JMHUSA, B OCTAJIBHBIX CIyYasx,
HaIrpuMep, Mpu TPUMEHEHUU OJIHOM JIMHUM NIl CAHUTAPHO-TEXHUYECKON KaOWHBI,
KyXHHU U Kopujopa, cieayer npuMersath YT ¢ HomuHanbHbIM AuddepeHuaibHbIM
OTKJIFOYAIONIUM TOKOM 110 30 MA.

Jist opHOKBapTUpHbIX A0oMOB Y/[T ¢ HOMuHanbHBIM Ju(depeHunanbHbIM
OTKJIFOYAIOUIMM TOKOM 10 30 MA pekoMeHayeTcsl MPeAyCMaTpUBATh ISl TPYIITOBBIX
JUHUM, TWTAOIIKUX IITENCEIbHbIE PO3ETKM BHYTPU JOMA, BKJIOYas I1OJBAJIBI,
BCTPOCHHBIE U IPUCTPOCHHBIE TAPaXH, a TAK)KE B TPYNIOBBIX CETSIX, MUTAIOLIUX
BaHHbIE KOMHATBI, JyIIEBble W cayHbl. [l yCTaHaBIMBAa€MBIX CHApYKH
HITETCENbHBIX PO3eTOK ycTaHoBKa Y/[T ¢ HoOMHHaIbHBIM AuQdepeHIraIbHbIM
OTKJIIOUArOIUM TOKOM 710 30 MA o0s3aTesbHa.

B 3maHmax moryt npumeHsaTecs Y30 THma «A», pearupyroompe Kak Ha
IIEPEMEHHBIE, TaK W Ha MYyJbCUPYIOIIME TOKU MNOBpexAcHUN, wnimu «ACy,
pearupyronme ToJbKO Ha IEPEMEHHBIE TOKHA YTEUKHU.

Kax Buano u3 xonctpykunu YT (ecnu peub uaer HE 0 KOMOMHHUPOBAHHOM
YCTPOMCTBE) B HEM OTCYTCTBYET 3alllUTa OT CBEPXTOKOB U MpH JHOOOW CXeMe ero
HNOJKJIIOYEHUS]  JIOJDKHA  ObITh  NpPEJyCMOTpeHa  oOs3aTenbHash  yCTaHOBKA
ABTOMAaTUYECKOTO BBIKJIFOUATEIIS, IS 3alIAThI, KaK camMor ceT, Tak U Y [T oT TOKOB
NEpPErpy3Ku U KOPOTKOTO 3aMbIKAHMS.

Taxxke HeoOxonuma mnepuoauueckas MpoBepka padoTtocnocodHoctn YIT.
Cranmapramu [/, 8] ycTaHoBieHO TpeOOBaHUE MO HAJMYUIO yCTPOMCTBA MPOBEPKHU
paboTocrocoOHOCTH YAT (KHOTIKH). [TpoBepka paboTocrocoOHOCTH
ocymectBiusiercss HaxkatueM kHonku «TECT». Ilpm ee wnaxatum B YT

HMCKYCCTBEHHO CO3JAETCsl TOK YTE€UKH, YTO JOJDKHO MPUBECTU K OTKItoueHU0 Y I T.

YcrpoiicTBa 3alIMTHI OT AYTroBoro npooost uiam uckpenus (Y3 /11I1)
JlyroBoii mpo0Ooii WM HCKPEHHWE — OJWH W3 aBAPUUHBIX IMOXKAPOOMACHBIX

PCKHUMOB B 3JICKTPOCCTAX.


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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B omimume OT KOpPOTKHMX 3aMbIKaHWW, BO3HHUKAIOIIMM IIPU HCKPOBBIX H
JIYTOBBIX pa3psAax TOK, OTPAHUYMBAETCS CONPOTUBICHUEM HAarpy3KH, Ha KOTOPBIA HE
pearupyroT aBTOMaTUYECKHE BBIKIIOYATENH, HO 34 CYET JUIMTEIBHOIO BPEMEHU €TI0
IIPOTEKaHUs, MOKET IIPOUCXOAUTH BOCINIAMEHEHHE N30JILNN IIPOBOJA.

OnHOM W3 TJIaBHBIX MNPUYMH HUCKPEHMs SBISETCS OOJBIIOE IEPEXOAHOE
conportusieHue (BIIC), B o0uxojie Ha3bIBaEMOE TaKkKe «IUIOXUM KOHTakTOoM». [Ipu
BIIC Ha mepexolie AIEKTPUUYECKOTO TOKAa C OJHOTO NIPOBOJHHMKA HaA JAPYrou
oOpa3yercss NOCIENOBaTENIbHA WIM TapajuleibHas JJIEKTpUYECKas Jyra Mexay
IIPOBOJIAMU MJIM KOHTAKTAMU.

BIIC 4acto BO3HHMKAaeT BCIEACTBUE JEPEKTOB U  IMOBPEKICHUIA,
MPOU3OILIEAIINX TPH 3KCIUTyaTauuu odopynoBanus. Hanmpumep:

- MOBPEXACHUS U30JSIIUU Kalessl TBO3ASAMU, IIypYyIaMH, 3aKUMaMu WIH NPy
MEXaHUYECKOM BO3JEHCTBUN JPYTMMU NPEIMETAMY;

- MOBPEKACHUSI U30JISIUUU Kabeiel TphI3yHaMy U IOMalllHUMHU KUBOTHBIMU,

- U370M Kabens (IpoBoja) MpU U3rubax WK IMpU MOCTOSHHBIX MEXaHUYECKUX
BO3JCHCTBUSIX;

- CTapeHHe M30JLMM, MOBPEKIACHUS OT BO3IECHCTBHS TEMIEpaTyphl, BIATH,
JPYTUX pa3pylaoiux (pakTopos;

- YXyJLIEHUE KOHTAKTa U3-3a OCJIA0JICHUSl 3aKUMOB, CTApPEHUS U OKHCIICHUS
IIPOBOJIOB U T.[I.

B mnoBpexIE€HHON >KWie BO3HHMKAET MaJblil 3a30p, MpOOMBaeMbIil pabounm
HaIpsHKEHUEM, TO3TOMY TOK 10 TAKOMY KaOeJro MPOoJI0JKAET MPOTEKaTh, U OCTAETCA
OJMM30K K HOMHUHAJIbHOMY 3HAUEHHUIO, a 3HAYUT, aBTOMATHUYECKUM BBIKIIOYATEIh Ha

HETo HEe pearupyer.
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Ocnabnentpin Mexanuyeckoe lMepepasnenHblit HenonaHoueHHbIi
KOMTaKT nospexaeHue xabeno KOHTaKY
kabenn

Redexr Nospexgenue MexaHuueckoe NospexaeHue CKpyTKa meap v
xabena FpbizyHamu nospexaexnue unu crapexne ANOMUHKI

H30NAUMM H3oNAuMn

Pucynok 6. Bo3MosxHbIe IPUYUHBI HCKPEHUS B JIEKTPOIIPOBOJIKE

B 3a3ope BO3HHMKAaeT IQyroBOoM paspsll, CONPOBOXKIAIOIIUNCI WHTECHCUBHBIM
BBIJICJICHUEM TEILIa, YTO MPUBOJIUT K JAIbHEHIIEMY pa3pyLICHUIO U30JSLHUUA KaOess
U €r0 BO3TOPaHUIO.

[Ipu  GonpIIOM  TEPEXOJHOM  COMPOTHUBIEHWH  BO3HHUKAET  IPOIIECC
[UKIIMYECKOTO0 O00pa3oBaHMsI M TAallleHUs DJICKTPUYECKON JIyTW, MPOUCXOIUT
3HAUUTEIBHOE W JUINTEIIBHOE BBIACICHUE TEIUIOBOW HSHEPru. BO3HUKAIOT
JUIUTENIbHBIE U YCTOMYMBBIE TEIJIOBBIE PEKUMBI PAOOTHI BJIEKTPUUYECKUX LEMEH,
BCJIEACTBUE YEro MPOUCXOAUT pPa3pyLICHUE HU30ISLUUU W 3alUTHBIX O00O0JIOYEK, a
TaK)Ke MOCJeyIoLIEee BO3rOpaHue.

[To MexaHu3My BO3HHUKHOBEHHS, pPa3aUYalOT MOCJIEI0BATEIbHBIA yroBOM

po0oil, mapauieNbHbIN 1yroBol Mpo0oil U TyroBoi Mpo0oil Ha 3eMITIO.

L (nuHuA)

HAIPY3KA

N (He#nTpanb)

n
i
[
PE (3azemneHue) .

Pucynox 7. Mexannu3m BO3HUKHOBEHHSI TyTOBBIX MPOOOEB
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[log mnocnegoBaTeNbHBIM JTYyrOBBIM MPOOOEM MOHUMAETCS 3IEKTPUYECKUI
npo0oil M30IsAMK (UM BO3AYUIHOTO MPOMEXYTKA), MPU KOTOPOM TOK MPOTEKAET
yepe3 Harpy3ky uenu, 3amumaemor Y3JII. TlocnegoBaTenbHblit 1yroBoil mpoOoi
BO3HHMKAET, NPEXKIE BCEro, B pe3yjbTaTe NOBPEKIEHUSA MPOBOJA WM NOTEpHU
KOHTaKTa B IOCJEI0BATEIbHOCTH C Harpy3koil. B aTux ciiydasx, BeIM4HMHA TOKa
MEHBIIIe, YeM pabouMii TOK, U aBTOMAaTHYECKUE BBIKIIOYATEIN WM BBIKIIOUATENIN
nudpepeHnanbHOTO TOKa HE CITOCOOHBI ONMPEACIUTh HEUCIPABHOCTh M OTKIIIOUUTD
3AIIMIIAEMYIO LETb.

[TapamienbHblil AYroBoi mpoOoO - 3T0 MpoOoil, IPU KOTOPOM TOK MPOTEKAET
MEXIY aKTHBHBIMM TPOBOJHHMKAMHU, NapaJUyIeNbHO Lenu Harpy3ku. I[IpobOoi
COMPOBOXKIAETCS TOSIBICHUEM AJIEKTPUYECKOW YT, CHOCOOCTBYIOUIEH 3aMBIKAHUIO
MPOBOJHUKOB. BennunHa Toka mpH mapauielbHOM IPOo0O0e OMpenesseTcs MOTHBIM
CONPOTHUBJIEHUEM LIeTIH. B 3aBUCMMOCTH OT TOr0, KaKOMl HOMHHAJIBHBIA TOK MMEET
aBTOMATUYECKUN BBIKIIIOYATENb, MPOUCXOAUT (WJIM HE MPOUCXOJUT) OTKIIOUEHHUE
nernu. Ilpu 3arpyOiieHHOM ycTaBKe TOKa cpabaThlBaHUS aBTOMATUYECKOTO
BBIKJIFOUATENS] OTKJIFOYEHHE LK MPOUCXOIUT C 3aJEPKKOM.

JlyroBoii mpo06oii Ha 3eMJII0 — 3TO POOOH, MPU KOTOPOM TOK MPOTEKAET MEKAY
aAKTUBHBIM MPOBOJIHUKOM U 3€MJICH B pe3yJibTaTe 3aMbIKaHUs (pa3HOTO MPOBOJIHHUKA
Ha 36MJIIO WJIM Ha 3JIEMEHT JJIEKTPUYECKHU CBSI3aHHBIN C 3EMJIEH.

VYerpoiicTBo 3amuTthl 0T Ayrosoro mnpo6os (Y3II1) — HOBBIHM Kiacc anmapaToB
3aIUTHl AJEKTPUUYECKOM CETH, MpeIHAa3HAYEHHBIH, B OTJIUYME OT JAPYrMX BHUJOB
ANEKTPUUYECKUX 3alIUT, UCKIIOUUTENBHO JJIs1 MPEAYNPEKICHUS U MPETOTBPALCHUS
MO’KapOB, BOZHUKAIOIIUX U3-3a JyTOBOTO MPOO0s (MCKPEHHUS).

HexoTopbiMu pa3paboTuMkaMyd 3TUX M3ICIUN MPUMEHSETCS TaKKe TEPMHUH

«YCTPOMCTBO 3alUTHI OT UCKpeHus» (Y3c).
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Pucynox 8. IIpumMepsl yCTpONUCTB 3alIUTHI OT TyTOBOTO MPOOOS pa3IMUHbIX
MIPOU3BOIUTEIIEH

VY311 HOCUT UCKITFOYUTETBLHO TPOTUBONOKAPHOE HA3HAYCHHUE.

OcHoBHOMl  3amaueit  Y3/III  sBnsieTcss  CBOEBPEMEHHO  PAacHO3HATH
BO3HMKHOBEHHE IM0XKApOOMAacHOTO0 HMCKPEHUSI U OTKIIOYUTh  3al[UIIAEMYIO
DIEKTPUYECKYIO LEMb.

VY3AII cKOHCTpyupOBaHO TakK, YTOOBI OMNPEACIHUTH TMOSIBIECHUE JTyTOBOTO
(MCKpOBOT0) pa3psifa W NpepBaTh KOHTYp €HIE Mepes TeM, KaK SHEPrusi B MECTe
HEUCTPABHOCTHU JOCTUTHET 3HAYEHU, BEAYIIMX K BOSHUKHOBEHHUIO TTOXKapa.

V3II obecneunBaeT aBTOMAaTUYECKYIO JUATHOCTUKY KOHTPOJIUPYEMOM
AIIEKTPUYECKOM LENU W NPU BO3ZHHMKHOBEHUWM HCKPEHUs OTKIIOYAaeT €€ OT oOIen
MUTAONIEH CETH.

Takum oOpaszoM, 1eslb TPUMEHEHUSI 3TUX YCTPOWUCTB — 3TO MPEAYNPEKIACHUE
M0KapoB, BO3HUKAIOIIMX B MOMENIEHUSAX, 3AAaHUAX M COOPYKEHUAX MO MNPUYHUHE
HEUCITPAaBHOCTH 3JIEKTPOOOOPYAOBaHUS, MPOSBISIOUICHCS B BUJIE AYTOBOr0O mMpooos

(MCKpeHwus1).
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bonpmmacTBo  Y3II  Mcmonb3yloT CXOXKME TPUHLHUIBI  OOHApYKEeHUs
M0’KAPOOIMACHOIO HMCKPEHHS] B CETU. YCTPOWCTBO AHAIM3HPYET COBOKYMHOCTH
MapaMeTpOB TOKAa M HAIPSDKECHHSI CETH, XAPAKTEPHBIX I UCKPEHUS: BEIUYHUHY,
dbopmy, MOISIPHOCTH, TPOJIOJKUTEILHOCTh M TEMIT CIIEOBAHUS CKAYKOB. DTU CKAUKU
U J1aloT uH$popmaluoo, o0padaThiBaeMy0 MOJYJIEM 00pabOTKH CHUTHAJIOB B COCTaBe
VY3II. BennunHa NOJy4EHHOIO CHUTHANA CPABHUBAETCS C 3aJaHHBIM 3HAYEHHEM U
IpU KaXKJIOM MPEBBILIEHUA 3TOr0 3HAYEHHUS MOJAETCS UMITYJIbC PETHMCTPUPYEMbIN
HakonuTeneM. [Ipu HOCTHKEHMM B HAKOMMUTENE YCTAHOBIEHHOIO YUCJIA WUMITYJbCOB
3aJIaHHOTO YPOBHA MNOAPAN (OPMHUPYETCS CHUTHAJ, OTKIIOYAIOMIMKM 3alMIlaeMylo
JIVHUIO.

Baxnon xapakrepuctukon Y3JIII, sABaseTcs MOMEXO03allMIIEHHOCTb, T.€.
OTCYTCTBUE HEXKeJaTeNbHbIX (JIOKHBIX) cpabaThiBAaHUW TpPU  BKIIOYEHUH B
3alUIIAEMYIO LIETb Pa3InYHbIX 3JIEKTPOIPHUOOPOB, HAIPUMED, MbLIECOCA, UCTOUHUKA
IIUTAHUSI C OJJIEKTPOHHOM KOMMYTAllMEW, JABUraTesid KOHIACHCATOPHOIO IIyCKa,
AJIEKTPOHHBIX PETYJISATOPOB (TUPUCTOPHOIO TUIIA) CUJIbI CBETA, (IIyOPECUEHTHBIX U
TaJOr€HOBBIX JIAMI, & TAK)K€ «HOPMAJIBbHO HMCKPSAIIMX» PYUYHBIX AJIEKTPOOBITOBBIX
WHCTPYMEHTOB C JBUTATEJISIMU KOJUIEKTOPHOTO THIIA UCKPEHHE B KOTOPBIX SIBIISETCA
JOIYCTUMBIM, HAIPUMEDP JPEJIb.

CTOUT OTMETUTB, YTO OTACJIBHBIE JJIEKTPUYECKUE YCTPOMCTBA CAMH MOTYT
IeHEpUPOBATh BBICOKOYACTOTHBIE W CPEAHEYACTOTHBIE INOMEXH, KOTOpbIE OYAyT
pacrio3HaBatbess Y3/III kak wucTOYHHMK uCKpeHus. Hanpumep, TupuUCTOpHBIE
perynaropel ¢ (ha3oBbIM yIpaBjieHUEM 0€3 TOMEXOMOABISIONUX (PUIBTPOB;
pa3au4HbIE YCTPOMCTBA, T€HEPUPYIOIINE BBICOKOYACTOTHBIE NMTOMEXH IOBBIIIEHHOIO
YPOBHSI, CYLIECTBEHHO NPEBBIIIAKOIINE HOPMBI Ha nomMexosmuccuro. llpn Hamuuuu
NEPEYUCIICHHbIX YCTPOMCTB, MNPUXOAMUTCS JHOO OTKA3bIBaThCS OT MPUMEHEHHUS
VY311, yBenuuuBas pucKU BO3TOpaHUN OT MCKpeHus, ubo orkimoudars Y3JII Ha
BpEMs UCIOJIb30BaHUS YCTPOUCTB, SIBJIAIOIIMXCA T€HEPATOPAMH BBICOKOYACTOTHBIX U
CPEIHEYaCTOTHBIX MIOMEX.

OcHoBHbIMU XapakTepuctukamu Y311 siBnstoTes:

- HOMUHAQJIBHBIA TOK - MaKCUMalbHBIM TOK mpu KoTtopoM Y3/IT crmocobHO
JUIUTEILHO paboTaTh, HE Tepsisi CBOKO PabOTOCIOCOOHOCT,. B ocHOBHOM
BBIITYCKAIOTCS B MATH MOAU(UKAIMAX, B 3aBUCUMOCTA OT HOMUHAJILHOTO TOKa: 16,

25,32,40, 63A;
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- HOMHUHAJBHOE HANpsIKEHHE — HaNpsDKeHUue ceTu npu kortopom Y3II
CIIOCOOHO AJUTENBHO paboTaTh, HE TEPSIsl CBOIO pabOTOCIIOCOOHOCTS;

- YCIIOBHBIM TOK KOPOTKOI'O 3aMBIKaHUSl - TOK KOTOPBIA KPaTKOBPEMEHHO
MokeT BbaepkaTh Y3/III 10 MomeHTa mnoka He cpaboTaeT aBTOMATHYECKUN

BBIKJIIOYATCIIb, YCTaHOBHCHHLIﬁ AJIA 3allIUTHI HCIIM OT KOPOTKOTI'O 3aMbIKAHUA.
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Pucynox 9. I[Ipumep mapkuposku Y3/I1

Boe16op Y31 npon3BoauTcs O CAEAYIOMIUM KPUTEPHUSIM:

- 10 HOMHHAJIBHOMY HanpspkeHuto. HomunaneHoe Hanpsbkenne Y 3/111 nomkHO
OBITH OOJIBITIE TMOO PAaBHO HOMUHAJIBHOMY HANPSHKCHUIO 3aIUIIIAEMON UM 1ICTIH;

- 10 HOMHUHaJIbHOMY TOKy. Y3JIII He 3amuimaeT 3JEKTPUYECKYIO CETh OT
Meperpy3Ku U TOKOB KOPOTKOro 3ambikaHud. [loatomy nepen Y3II nomkeH CTOSATH
aBTOMATUYECKUM BBIKJIIOYATENb WM JAPYrod ammapaT ¢ (yHKOUEH 3aliuThl OT
CBEPXTOKA 10 TOKY KOTOPOro HEOOXOIMMO BbIOMpaTh HOMUHaIbHBIN Tok Y3IL. Ilpu
3TOM HOMHUHaJIbHBIN TOK Y31l nomkeH ObITh OoJiblie MO0 paBEeH HOMHHAIBLHOMY
TOKY YCTAaHOBJICHHOI'O JI0 HErO amnmapara 3al[uThl (aBTOMATHYECKOrO BBIKIIOYATEIS
WIN JPYTOro anmnapara ¢ (pyHKIHen 3aluThl OT CBEPXTOKA).

Taxoxe nipu Be1ioope Y3/II ciienyer oOpatuTh BHUMaHUE Ha HATUYUE (DYHKIIUU

IPOBEPKH pabOTOCTIOCOOHOCTH YCTpOiCTBa. HekoTopbie MPOM3BOAMTENN OCHAIIAIOT


https://elektroshkola.ru/apparaty-zashhity/avtomaticheskie-vyklyuchateli/
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V31T kHONIKOW NpOBEPKH, OTAEIbHBIE IPOU3BOJUTENH B KOMIUIEKTE C YCTPOMCTBOM
IIOCTABJIAKOT CPEICTBO KOHTPOJIA B BHUAE ABTOHOMHOW BWJIKM, IIO3BOJISIOLICH
UMUTHPOBATh MCKPOBBIE pa3psiibl, U TaKUM OOpa3oM OCYIIECTBISATh KOHTPOJIb
(YHKIIMOHUPOBAHUS W3JEIUS U ONPEJEICHUE 30HBl €ro JCHCTBUS, YTO SIBIISETCS

HCCOMHCHHBIM ITPCUMYIICCTBOM TAaKHX allllapaTOB.

Pucynox 10.ITpumep VY3/II1 B kKOMIIEKTE CO CPEICTBOM KOHTPOJIS 30HBI
(YyHKIMOHUPOBAHUS

VYceranoBka Y3/III B rpynmoBbIX CETSX MUTAHUS CHUCTEM IPOTHUBOIIOKAPHOMN
3alMTBl U B 3JEKTPOYCTAHOBKAX MEIMIIMHCKOTO HA3HAYEHUS, MOIACPKUBAIOIIMX
KU3HEIEATEIbHOCTh OOJBHBIX, HE JOMYCKAETCS.

VY311 sBnsiercs emie OAHUM BUJIOM 3aIIUTHI JJIEKTPUUYECKHUX Lenei. OHO He
3aMeHsIeT COo0OM JApyruwe ammapaThl 3allUThl U HE OTMEHSET HEeOOXOAMMOCTU
MPUMEHEHUS B AJIEKTPUUYECKUX LIETSAX aBTOMATUUYECKUX BBIKIIOYATENIECH U YCTPOUCTB
3aIUTHOTO OTKJIIOUEHUS U HEepEeHIINATBLHOTO TOKA.

VY3AII pexoMeHayeTcs YCTaHABIMBATH B OTHAEIBHBIX TIPYIIIOBBIX JIMHUAX
MATAHUSI OCBEIICHUSI M IITENCENbHBIX PO3ETOK MOCIE APYTUX anmnapaToB 3allUThI
(AB, YIT).

VYcranoska Y311 3anpemiaetcst B IUHUSIX CUCTEM MPOTUBOIIOKAPHOU 3allIUTHI,
a TaKKe AJIEKTPOINPUEMHHUKOB, OTKIIOYEHHE KOTOPBIX MOXET MPUBECTU K OMACHBIM
MOCJHEACTBUAM: CO3JAHHUI0 HEMOCPEACTBEHHOW yIrpo3bl Ui JKU3HM  JIFOJAEH,

BO3HUKHOBCHHUIO B3PBIBOB, I1OKAPOB U T.[.

YcrpoiicTBa 3amuThHI OT nepeHanpsxeHus cetu (Y3II)



52

[Iepenaapl HANPSKEHUS B SIIEKTPUUECKON CETH SIBIIAKOTCS OJHOM U3 OCHOBHBIX
NPUYUH BBIXOJIAa M3 CTPOSI DJIEKTPUUECKUX MPUOOPOB, B OTHEIBHBIX CIIydasx
NPUBOJAIIMX K MoXapy. OcCoOEHHO OCTPO BOIPOC 3alIUTHI JICKTPONPHOOPOB OT
nepenajgoB HANPSKEHUST CTOUT B JKWIBIX MHOTOKBapTHUPHBIX JOMax CTapou
MIOCTPOMKH, & TaK K€ YACTHBIX >KWJIBIX JOMax IMOJKIIOUYEHHBIX K CTapbIM JIMHUSIM
ANEKTponepeaay.

YCTpOUCTBO 3alIUThl OT MNEPEHANPSHKEHUS WM PEJe HaNpsDKEHUST — 3TO
ammapaTr  3alluThl, OCYIICCTBIISIONIMNA  HENPEPHIBHBIA  KOHTPOJb  BEJIWYHHBI
HaIpsDKCHHUS TUTAIONIEH CETH ¢ IeNbl0 O0eCleueHHs OTKIIOYCHHUS Harpy3Kd B

CJIy4ac BbIXOJa 3HAYCHHUA HAIIPAKCHUSA 3a YCTAHOBJICHHBIC ITPUICIIBI.

AN R R,

Pucynok 11. [Ipumepsl yCTpOMCTB 3alIUThI OT NEPEHANPSKEHUS Pa3IUYHbIX
IIPOU3BOAUTEIICH
Ha3znauenne VY3II 3akmodaercss B 3alUTe 3JIEKTPOOOOPYIOBaHUS OT

IIEpPENAT0B HANPSHKEHUSI CETH KOTOPbIE MOTYT BO3HUKHYTH B CIIEICTBUE PA3TUYHBIX
(aKTOpOB TaKMX Kak 0OpbIB HYJIS, TepeKoc (a3 u T.1.

Kax mpaswmino, Y3II cocTouT u3 IBYX OCHOBHBIX OJIOKOB: M3MEPUTEIHLHOTO H
VCIIOJIHUTEIIBHOTO.

IIpu nonmaye nwa YII HanpspkeHUs] M3MEpPUTEIbHBIM OJOK OMpEenenisieT ero
BEJIMUMHY. ECiau mM3MepeHHOe 3HaueHUE HaINpsSKEHUS JJIEKTPOCETH HE BBIXOJIWT 3a
YCTAaHOBJICHHBI B HACTPOWKaxX AMANAa30H 3HAYEHUU H3MEPUTENbHBbIA OJOK MOAaeT
CUTHAJI Ha WCIIOJHUTENbHBINA OJIOK (pese) KOTOPHI 3aMBIKAET CUJIOBOW KOHTAKT,
BKJIIOYasi TEM CaMbIM Harpy3Ky B CETb.

Takum o6pazom, Y/II ocyuiecTBiasieT HEMPEPbIBHBINA KOHTPOJIb HANPSKEHUS
AIEKTPOCETU. B cilyyae CHM)KEHMS HANpsHKEHHUS HUYKE YCTAHOBJICHHOTO NOPOra WU
MOBBIIICHUS BBIIIE YCTAHOBJIEHHOTO B HACTpOMKaxX MOpora M3MEpPUTENbHBIA OJIOK

MTHOBEHHO TIOJIa€T CHUTHAJ] Ha WCHOJHUTENbHBIM MeXaHu3M (peje) KOTOPBIH


https://elektroshkola.ru/obshhie-voprosy/obryv-nulya-v-trexfaznoj-seti-prichiny-i-posledstviya/
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OTKJIIOYAET JJIEKTPOYCTAHOBKY OT ceTh. [locime BOCCTaHOBIIEHMS 3HA4YEHUs
HalpsDKEHUs 10 JIOMyCTHUMOrO  3HAYEHMs, H3MEPUTENIbHbIA  OJIOK  4Yepes
YCTAaHOBJICHHYIO B HACTPOMKAaX BBIACPKKY BPEMEHHM IIOAACT CHUTHAJl Ha
VICIIOJIHUTEJIbHBIN MEXaHU3M, KOTOPBII BHOBb BKJIFOYAET HATPY3KY.

Cy1iecTByIOT CIIEIYIOIME TUIIBI PEJle HANIPSIKEHU:

-T10 TUTTY DJIEKTPOCETH: O HO(a3HBIE U Tpex(ha3HbIC;

-110 C0CO0Yy YCTaHOBKHM: CTallMOHApHbIE U nepeHocHble. [Ipu ycranoske Y311
BO BBOJIHOM JJIEKTPOIIUTKE OOECIIEUMBAETCS 3allluTa BCEM AJIEKTPOCETH U BCEX
3JIEKTPONPUOOPOB, NMOAKIIOUEHHBIX K Hell. [lepenocubie Y3II npumenstorcs, Koraa
€ro YCTAaHOBKAa B IIUTKE 3aTpyJHEHAa WM HEOOXOAMMO OOECHeuYuTh OCOoObIe
HACTPOWKH MO HAIPSHKEHUIO CETU ISl KOHKPETHOTO 3JIEKTPOOOOPYAOBAHMUS.

B nHacTosimiee BpeMs CyHIECTBYIOT YCTPOMCTBA 3aLIUTHI OT MEPEHANPSIKEHUS C
KOMOMHHMPOBAHHON 3alllUTOM, TaKk Ha3blBa€Mbl€ BOJIbT-AaMIIEPHBIE peje, KOTOphIE
KOHTPOJIMPYIOT KPOME HAIPSDKEHUS CETH, €lle U TOK B CETH, 3alluiiasi TEM CaMbIM
CeTh, KaK OT IEpPEenajgoB HANPSLKEHUSA, TaK U OT MEPETPY3KHU, T.€. TOINOIHUTEILHO
BBINIOJIHAET (DYHKIIMIO OTPAHUYUTEINSI MOUTHOCTH.

Heo0xoaumo 3HaTh, 4TO BOJIBT-AMIIEPHOE peJie HE 00ECIEeUnBAET 3aIUTY CETH
OT KOPOTKOIO 3aMbIKaHUSI U HE MOXET 3aMEHUTb COOOM aBTOMATUYECKUU

BBIKJIIOYATCIIb.

Baxwnoi1 xapakrepuctukont Y311 sBiseTcs HOMMHAIBHBIN TOK.

HomunanbHbil TOK — 3TO TOK, KoTOphii Y3II cnocoOHO mpomyckaTh 4epe3
ceOss B TEYEHHME JJIUTEIIbHOTO BPEMEHM COXpaHssi IpU 3TOM  CBOIO
paboTtocroco6HocTh. CTaHIapTHBIMM, HauOoJee PaclpOCTPAHEHHBIMH 3HAYEHUSIMU
HoMuHaJIbpHOTO ToKa Y 3II sBisrores: 10; 16; 25; 32; 40; 50; 63 A.

Homunansneiii Tok Y3II onpenensercs mo cymMmMapHOMY TOKY HArpy3Kd HIH
MOIIIHOCTHU BCEX JIEKTPONPUOOPOB, MOJKIIOYAEMBIX B 3aIIUIIAEMYIO CETh.

[TomyunB paccuntaHHoe 3HA4YeHHE TOKa, BbiOMpaem Y3II ¢ Omkaimmm
OOJBIIMM CTaHIAPTHBIM 3HAYEHHEM HOMHHAJIBHOTO TOKA.

Heobxogumo yumthiBath, uto Y3II He 3ammuimaeT 3JIeKTPOCETh OT TOKOB
neperpy3ku M TOKa KOPOTKOrO 3amblKaHUs, modTomMy camo Y3II nomkHO OBITH
3aIIMIIEHO OT HUX YCTAHOBJIEHHBIM IIOCJENOBATEIBbHO C HHUM aBTOMATHYECKHUM
BeIKTIOUareneM. [loaromy HomuHanbHbIN TOK Y311 HEOOXOAMMO MPUHUMATH UCXOS

N3 HOMHHAJIBHOI'O TOKa aBTOMAaTH4YCCKOI'O BBIKIOYATCJIA. HpI/I ATOM HOMUHAJIBLHBIN
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Tok ¥Y3II momxeH ObITh OOJbIIE WM PaBEH HOMUHAJILHOMY TOKY YCTaHOBJICHHOTO 710
HEro aBTOMaTUYECKOIO BBIKJIFOUATEIIS.

VY311 MOTYT UMETBH HECKOJIBKO HACTPOEK:

- ycraHoBKa mnopora cpaOateiBanusg Y3II mo makcuManbHOMY 3HAaYEHUIO
HanpsokeHuss (Umax) - ycTaHaBIMBAaeT MAaKCHMajbHO JONYCTHUMOE 3HA4YE€HUE
HaIpSDKEHUS! 3JIEKTPOCETH, MPEBBINIEHUE KOTOPOrO MPUBEAET K OTKIIOYEHUIO
Harpy3Ku;

- ycTaHoBKa mnopora cpabarbiBanus Y3Il 1mo MHUHMMaTbHOMY 3HauY€HUIO
HanpspkeHuss (Umin) - ycTaHaBIMBaeT MHMHHMMAJIBHO JONYyCTUMOE 3HA4YECHUE
HANpsDKEHUSI JJIEKTPOCETH, CHIDKEHHE HAIpSDKEHUS HIDKE JIaHHOTO 3HAUEHUS
NPUBEAET K OTKJIFOUEHHUIO HATPY3KH;

- YCTaHOBKA BPEMEHHU 3aJEP>KKM BKIIOUEHUS — Bpems, dyepe3 koropoe Y3II,
IIOCJIE OTKJIIOYEHUS Harpy3KH, IOBTOPHO €€ BKJIIOUUT IIPU BOCCTAHOBJICHUY 3HAYCHUS
HAIIpSDKEHUSI CETM B YCTAHOBIICHHBIX Ipenenax. Bpems 3a1epXKu BKIIFOUECHHS

3JI€KTpOHpI/I60pOB BI)I6I/IpaeTCH B COOTBCTCTBHUU C PYKOBOACTBOM IIO OKCILIyaTallhH.

Mazmsarop S oammmm® oo

BEJIXOYEeHHUA IOAKIB e HA
2208 4 4

s 5 . IHATAHWAA peJie.
HATPYSKH.
7 L A S

Brixkmouarems KOHTPOJIA
MAaKCHMAaJIBHOI'O HAIIPpAXKeHHA.

contro!

BN 7 (g7 2V0y

Tpexpaspagusmt

Brixmouarens KOHTPOJJIA HHOIHUKATOP.

MHHHAMAJBHOI'O HATIpAKEeHHA.

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

Perynarop sagepmum
BpeMeHH aBTOMATHYEeCKOro 5
BRITIIOYEHHA IIOCJIe ABAPHH.

Perynsrrop MaKCHMAaJIBHOI'O
HanpAXKeHHA OTKJIIYeHHAA.

Peryaarop MmuamMansHOTO
HaOpAKeHHA OTKIIIOYCeHHAA.

Kreyer mogrmogennsa
HarpysKH

Pucynox 12. [Ipumep MapKUpOBKH YCTPOMCTBA 3alTUTHI OT MIEpEeHANPsDKEHUs (pere
HaIpPsKEHMS)
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KonnuecTBo u crnocoObl HACTPOUKH MOTYT OBITh PA3IMYHBI AJISl PA3HBIX TUIIOB
V3II. OO0buHO, HacTpoiika VY3II ocyiiecTBiasieTcs ¢ MNOMOIIBI MOBOPOTHBIX
PEryJIMPOBOYHBIX PYUEK.

CpaBHeHHE amnmapaTtoB 3alllUThl AJIEKTPUUECKOM CETH M0 OTKIHOYAOIICH
CIIOCOOHOCTH

PaccMoTpuM pasHuily B paO0oTe W BO3MOXKHOCTSIX OTKJIIOYEHUS Pa3THMUHBIX
anrapaTroB 3allUThl JJIEKTPUYECKMX Lenerd. B Hacrosmee Bpems, €CThb MHOIO
KOMOMHHUPOBAHHBIX YCTPOUCTB 3aIUTHI AIEKTPUUECKUX CETEH, T.€. COBMEIIAIOIINX B
cebe HEeCKOJIbKO 3alIMTHBIX (DYHKIMHI. 3/1eCh MBI pACCMOTPUM HE KOMOMHUPOBAHHbBIE
anmnapartbl 3alUThI, BHITTOJHSIONIUE TOJIBKO OJIHY (QYHKIIUIO.

[IprunHaMu MMOXapoB OT AJIEKTPOYCTAHOBOK MOTYT SBIATHCS: KOPOTKOE
3aMbIKaHWE, Teperpy3ka, TOKH yTE€YKH, JAYroBble NpoOoH  (MCKpPEHHE),
IIEpEHAIIPSKEHUE.

JUns  3al0UTBl  DJIEKTPUYECKUX CETEH, B HACTOALLEE BpeMs, SBISIOTCS
o0si3arenbHbIMU K ipuMeHeHuto AB u Y/IT. Dtu annapatsl 3apeKOMeHI0BaIu ce0s
KaK HaJexHble W dS(PQPEeKTUBHBbIE CpPEACTBA NPEIOTBPAILICHHS I[OXAPOB OT
AIEKTPOYCTAHOBOK.

AB 3amumaer >3J€KTPUYECKYH0 CEThb OT TOKOB KOPOTKOIO 3aMbIKaHHA U
IIEPErpy30K AIEKTPUYECKOUN CETH.

VAT 3amuimaer 3JeKTPUYECKYK) CeTh OT II0XKapoOB B PE3yJIbTaTe
BO3HUKHOBEHUS TOKOB YTE€UKH.

CrenyeT OTMETHUTB, UTO B HACTOSIIEE BPEMS 3aLIUTy OT MHOTHX HETATHBHBIX
(akTOpoB, BBI3BIBAIOUIMX BO3TOpPaHME B JJIEKTPUUYECKUX CETSAX, BMECTE C
npuMmenenneM AB u YT, oTyacTu pemaroT OopraHnu3allMOHHBIMH MEPONPUSATUIMU,
IIPOM3BOIUMBIMU Ha JTAIle IPOCKTUPOBAHUS IEKTPUUECKUX CETEH, IIPU UX MOHTAXKE
U NIpU dKCIuTyaTanuu. Mcrnonb3yroTes TaKue Mephbl, Kak 3a3eMJICHUE, YKIaaKa Kadess
B KopoOa, YBEIMYEHUE pACCTOSHUA MEXKIY MPOBOJHUKAMH, IPUMEHEHUE
CHELMATIbHBIX COEIMHUTEIBHBIX YCTPOUCTB (KJIEMMHBIX KOpOOOK M Ap.) U T.A. s
3aIIUTBI OT MEPErpy30K MPOU3BOIAT MPABUIIBHBIM PACUYET IJICKTPUUYECKUX CETEU U
Harpy3KH.

Onnako AB u YT uzHauanbHO He ObLIM MpeIHA3HAYECHBI JIJIS1 paCllO3HABAHUS
VCKPEHUS U OTKJIFOYEHHUS LIENU B CIy4ae ero nospieHus. VIckpenue He pacno3HaeTcs
AB nnu YT, noCKONABKY MPU UCKPEHUHU HE MPOUCXOAUT HU YBEIUUYEHUE CPEJIHETO

3HA4YCHUA TOKA B ICIIN, HU €0 YTCUKA Ha 3CMJIIO.
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[Ipy mocCIenoBaTENPHOM HCKPEHHHM IIOJHOE COIMPOTUBIICHUE «IIOXOIO
KOHTAKTa» YMEHBIIAET TOK Harpy3Kd U JIEPKUT ITOT TOK HUMKE MOPOra OTKIHOUYEHUS
AB. COOTBETCTBEHHO, 3TH CPEACTBA 3AIIUTHI OT HETATUBHOI'O JEHCTBUS BBICOKOTO
3HaueHUsA TOoKa He cpabarbiBaloT. [Ipu mapamieabHOM HCKpeHUH Mexay (a3zod u
HEWUTpPaJbHBIM TIPOBOJIOM TOK OrPaHWYEH TMOJHBIM CONPOTHUBJICHUEM LEMU U
cpabareiBanue AB u Y/[T 3aBUCUT OT CTENIEHH UCKPEHUS, OJIHAKO B MOJHOW MEpe He
rapaHTUPYETCHL.

COOTBETCTBEHHO, PEIICHHUE 3aJa4M PACIIO3HABAHUS MCKPEHHS U 0OeCTeUeHHUs
3alllMTHl OT TOKapOB, BBI3BAHHBIX HCKPEHUEM, JOJHKHO O00€CTeurBaThCs HOBBIM
TUIIOM YCTPOMCTB, (PYHKIIMOHAIBHO U TEXHUYECKH OPUEHTUPOBAHHBIMH Ha TaKYIO
3agauy. Takum yctpoictBom siBisiercst Y 311

VY3AII 3amummaer 3JIeKTPUYECKYIO CETh OT IO0XKApPOOIACHOTO IPOSBICHUS
JIyTOBOT'O TIPO00s (MCKPEHHUS).

Eme oanum QakTtopoMmM, KOTOpBHIA MOXKET TMPUBECTH K TOXApy OT
AJIEKTPOYCTAHOBOK, SABJISIIOTCS KOJIEOAHUsS] HAIPSKEHUS DIEKTPUYECKOW CETH.
[IpuueM, OracHOCTh MOXKET HECTH KaK MOBBIIICHHOE HAIMPSYKEHUE, TaK U MOHUKECHUE
HaIpsHKEHUS.

AB, YAT, Y3AII He 3ammImarT 3JeKTPHUIECKYIO CETh OT OMACHBIX KOJIeOaHMI
HaIpsHKEHUS CeTU. DTy 3aaady BbinoiHseT Y 311

V311 3amumaer 3JIeKTPUUECKYI0 CeTh OT KOoJIeOaHUW HaIpsKEHUs, KOTOpPhIE

MOTYT IPHUBECTH K BBIXOJY U3 CTPOS JIEKTPOIPUOOPOB U UX BO3TOPAHUIO.

DYHKINOHAJIbHbICE BO3MOKHOCTH AaNMapaToB 3alUThl 3JIEKTPUYECKHX
ceTen.

TaoOmura 6
OYHKITMOHATBHBIE BO3MOYXHOCTH aIapaToB 3allUTHI JJICKTPUIECKUX CETEH

Annapar 3aliuThl
YcrpoiicTtBo VeTDOICTES
ABapuiiHbI# . | YCTpo#cTBO 3a1IUTHI 3aIlUTLI OT p
SIRHM ABTOMATHYECKHUI 3alUTHI OT
Y nuddepeHunaIbHOTO AYTrOBOI0
BBIKJIIOYaTe b (AB) nepeHanpsKeHus
Toka (YAT) npoodost
(Y31 (Y31D)
He
Kopotkoe OobecneunBaer He oGecnieunBaer He oGecnieunBaer
3aMbIKaHUE 3alUT 3aLUTY obecneumBact 3alUTy
y 3aIUTY
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Annapar 3a1iHuThI
Yerpoiicrso YcrpoiictBo
ABapuiiHbIii . | YcTpoiicTBO 3alIIUTHI 3alMTHI OT p
M ABTOMaTHYeCKH I 3aIIMThI OT
p auppepeHInaIbLHOr0 AYroBOro
BBIKJIIOYATE b (AB) nepeHanpsKeHus
Toka (YAT) npooos (V310
(Y341)
He
OobecnieunBaet He oGecnieunBaer He obecnieunBaet
[Teperpy3ka S — obecrieunBaeT —
y Y 3alUTy Y
He
He oGecneunBaer O06ecneunBaer He oGecnieunBaer
YTeuka Toka - S obecrieunBaeT -
Y y 3alUTy Y
Jyrosoi
npoOoi He oGecneunBaer He oGecnieunBaer O6ecneunBae | He oOecneunBaer
MOCJIC0BATEIIbH 3aIUTy 3aIUTY T 3Ty 3aIUTy
18151
He B nonnoM Mepe
obecrieunBaeT
OBOM 3alUTY.
Hyr . HUTLY He oGecnieunBaer O6ecneunBae | He oOecneunBaer
npoOoi MoskeT cpaboTath
. 3aTUTY T 3alIUTY 3aIUTy
napauIeIbHbINA CJIAIITKOM TIO3JTHO
(pu OrpaHUYEHHOM
toke K3)
He B mosnHoO#M Mepe .
He B nosHOM Mepe
obecrnieunBaeT
JyroBoi 3amurTy. MoxeT obecneamnaet
YTOBO! Y 3alUTYy. O6ecneunBae | He oOecneunBaer
po0oit CpaboTaTh CIIMIIKOM
Mosxet He cpaboTaTh T 3aIUTY 3aIUTy
Ha 3eMITI0 Mo37HO (Tipu
(Ipu UMITYyILCHOM
OTPaHUYECHHOM TOKE
XapakTepe UCKPEHUs)
K3)
He
[Tepenassr He o6ecnieunBaet He o6ecnieunBaet OobecneunBaer
HaANPSDKEHUS 3aIIUT 3aIUT obecneuusact 3aIIUT
p y y sanuTy y

U3 Ta6.]'H/II_II)I 6 BHUAHO, YTO HHM OAMH M3 allllapaTOB 3allWTbl HC 3allIHUINACT

QJICKTPHUYICCKYIO CETh OT BCEX BO3MOKHBIX aBapHﬁHBIX PECIKNMOB. I[J'ISI oOecrieyeHus

MaKCUMAaJIbHOU

anmnaparbl

3alIUThI

3aIlMTHI,

paboTaroiue

Ha

HEUCTPABHOCTH JJIEKTPUUYECKON CETH.

OoOHapyX)eHue

pa3HbIX

JIEKTPUUYECKOW CETH  IEJIeCO00pa3sHO  HCIOJIb30BAThH

MIPU3HAKOB

[Tpumenenune Y3/IIT u Y3II He oTMeHSET HEOOXOAMMOCTH HCIIOIb30BaHusS AB

nu YJT.

Takum 00pa3om, €ciiM pacCMOTPETh BapUAHT HCIMOJb30BAaHUS BCEX BUJIOB

341U ThI BHGKTPH‘IGCKOP’I CE€THU OTACIIBHBIMU YCTpOfICTBaMH (BBIHOJ'IHHIOHH/IMI/I TOJIBKO

oHy (GYHKIHIO), TO HEOOXOAMMO YCTAaHOBUTH YETHIPE PA3HBIX ammapara 3alluThl:
AB, YAT, Y31II, Y3II.
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B Hacrosimiee Bpemsi pacripocTpaHeHbl KOMOMHUPOBAHHBIE ammapathl 3aIHThl,
KOTOpble OOBEIUHSIOT B OJHOM KOPIYCE€ HECKOJIbKO ycTpoicTB. Hampumep,
muddepeHnranbHble aBTOMAThI, KOTOPble O0BEAUHSAIOT (DYHKIIMM aBTOMATUYECKOTO
BBIKJTIOYATEIS u yCTpOMCTBA 3aIUTHI muddepeHnanbHOTro TOKa.
KoMOuHupoBaHHBIE YCTpOWCTBA TO3BOJISIIOT ONTUMHU3UPOBATH U YIPOCTUTH

IMPOCKTUPOBAHUC U MOHTAXK SJICKTPUICCKUX IIUTKOB.

TepMOUHAMKATOPBI

OpHolt  u3  Hauboyiee  pacHpOCTPAHEHHBIX  MPUYMH  IOXKAPOB  OT
JJIIEKTPOYCTAHOBOK  SIBJISICTCS IIEPErpeB KOHTAKTHBIX COCAUHEHHM U IPYrux
aneMeHTOB. IlokapoomacHble peXUMbl  BO3HUKAIOT — BCIEACTBUE  OOJBIIOrO
IIEPEXOTHOTO CONPOTHUBIICHHUS, & TAKKE IEPETPY30K.

TepMOMHIUKATOPHBIE MaTepuaibl IPEAHA3HAYEHBI I BHU3YAJIBHOIO WIIH
¢ororpauyeckoro KOHTPOJISI U H3MEpPEHUs TeMIlepaTypbl, T.€. pPE3yJbTaThl
U3MEPEHUN MOXKHO IIPEACTABUTh B BU3YAIIM3UPOBAHHOM BUJIE.

[Iprn  [moCTMKEHHHM MaKCHUMaJbHOM TEMIIEPATYpbl TEPMOWHANKATOPHBIN
MaTepHuall pacIulaBisieTCs] K HEOOPaTUMO MEHSIET CBOU LIBET.

TepMonHAMKATOpPBI MOXHO MCIOJNB30BaTh KaK JOKa3aTelbCTBO (hakTa
JOCTUIKEHHUsI OIPEIEICHHOM MAKCUMaJIbHOW TeMIleparypsl, T.K. pPe3yJbTaThbl
U3MEPEHHUS SIBIISIFOTCSI HEOOPATUMBIMHU.

Meron wW3MepeHHsT TEMIIEpaTypbl C IMOMOLIBIO  TEPMOMHIMKATOPHBIX
MAaTE€pUAJIOB OTJIMYAETCS IPOCTOTOM, 3KOHOMUYHOCTBIO, MaJOil TPYIOEMKOCTHIO,
BO3MOXKHOCTBIO OINEPATUBHOTO IMOJIyYEHUS JOCTAaTOYHO IOJHOM HHGOpMauu o
TEIUIOBOM PEXHUME 3JIEMEHTOB AJIEKTPOOOOPYI0BAHUSI.

TepMOMHAUKATOPEI MMEKOT HECKOJIBKO MCIOJHEHUN: TEPMOMHIUKATOPHBIC
HAKJIEMKA U TEPMOWHIUKATOPHBIE KPACKH.

KoHTpacTHOCTh LIBETOBOr0O Mepexoaa OO0eCrneyrBaeT JErKoe pacrno3HaBaHHE
aBapUIHOTO MEPETPeBa.

TepMOMHAUKATOPBI COXPAHAIOT CBOW LBET W MAapKUPOBKY Ha MPOTKECHUH
BCET0 CPOKA CITYXKOBI.

TepMoOUHIUKATOPHBIE HAKJIEHKM TPEACTaBIAIOT COOOW MOJJIOXKKY Ha
CaMOKJICSIIIEMCS OCHOBE C HAHECEHHBIM TEPMOWHJIMKATOPHBIM  IOKPBITHEM.

MartepuaiioM mojioKK1 MOTYT OBITH OyMara, (hobpra Wi noJiuMepHas TuieHka. J1is
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IIPEJOXPAHEHNUs] TEPMOMHIMKATOPHOIO TOKPBITHSA OT BHEIWIHUX BO3ACHCTBUU
ITOBEPXHOCTH U3JIEJIHsI MOKPBIBAIOT 3aLIUTHOM IIJIEHKOM.

[Ipu nocTuXkeHUM 3aJaHHOM TeMIepaTypbl WHIUKATOP HEOOPAaTUMO MEHSET
CBOM IIBET.

TepMonHaMKaTOpHBIE HAKIEUKH MOTYT OBITh Pa3IMYHOTO pazmepa U (popmsl, B
3aBHCHUMOCTH OT 3aJjaud HMMETh pPa3HbId MOpOr cpaldaThIBaHHUSA, UMETh HECKOJIBKO
TEPMOUYYBCTBUTEILHBIX METOK C Pa3HbIM IPEIETIOM cpadaThIBaHUSI.

TepMonHIMKATOPHBIE HAKIEUKH MOTYT OBITh OAHONO3ULIUOHHBIMHU, T.€. UMEIOT
OJHY HWHIUKAIMOHHYI0 METKY M MHOTOIIO3ULMOHHBIMH — HMEIIIHAE HECKOJIBKO

HHAWKAOXMOHHBIX MCTOK, HACTPOCHHBIX HA PA3HBIC TCMIICPATYPHI.
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Pucynox 13. [Ipumepsl TEPMOMHIUKATOPHBIX HAKIIEEK PA3IMYHBIX TPOU3BOAUTENICH

[IprumeHeHne OIHONO3ULUHMOHHBIX TEPMOMHIMKATOPHBIX HAKIIEEK IO3BOJIAET
KOHTPOJUPOBATh MAaKCUMAJIbHYIO TEMIIEPATypy Ha dJIEMEHTE AJIEKTPOOOOPYT0BaAHUS.

[IpumeHeHne MHOTONO3MIMOHHBIX TEPMOMHIMKATOPHBIX HAKJIEEK IT03BOJISIET
ONpeAEHsATh TeMneparypy AJIEMEHTA AIEKTPOOOOPYI0BaHUS Kak
cpeaHeapupMETHUIECKOE MEXKy MOCIeTHEeH METKOM, U3MEHUBIIIEH 1[BET, U TIEPBON —
HE U3MEHUBIIEH.

TepMOUHAMKATOPHBIE KPACKH, B OTJIMYME OT TEPMOMHIAMKATOPHBIX HAKIIEEK,
MOXHO HAHECTM Ha TIOBEPXHOCTH WM OJEMEHTHI  AJIEKTPOOOOPYIOBaHUS,
HEJIOCTYIHBIE JJII YCTAHOBKM TEPMOMHIMKATOPHBIX HAKIIEEK, HapuMmep, Ipu

CJIOHOW KOH(PUTYpalluy WK OTPAaHUYEHHOM MPOCTPAHCTBE BHYTPHU IIEKTPUUECKHUX
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muTKOB. Kpacku MOXHO HAHECTH Ha TMOBEPXHOCTb KOHTPOJIUPYEMOTO SJIEMEHTA

OoJiee TOHKUM CIIOEM, B pE3yJIbTaTe YeTO BO3PACTAET CKOPOCTh CpadaThIBAHMUSL.

Pucynox 14. [Ipumep rcoTHEHUS TEPMOUHIUKATOPHBIX KPACOK

TepMOMHUAMKATOPBL IPUMEHSIOTCS Uil  KOHTPOJSA TEIUIOBOIO peXuma
AJIEMEHTOB 3JIEKTPOYCTaHOBOK.

TepMouHIUKATOPBI TMPUMEHSIOTCS JUIsi OOHApY>KEHHUS U PETUCTPALNH
MEPErpeBOB JJIEMEHTOB AJIEKTPOOOOPYIOBAHUSI WIIM DJICKTPONPOBOIKU, B TEPBYIO
odepeib, BOJIN3U NEKTPUUECKUX KOHTAKTOB, KOHTAKTHBIX COCAMHEHUM.

TepMmouHIUKATOPBI HE TPEOYIOT CIIEIUATIBEHOTO TEXHHYECKOTO O0CTYKUBAHMUS.

3amure TOMNEKAT  AJIEMEHTHI  AJIEKTPOOOOPYNOBaHUS, JJII  KOTOPBIX
HOPMATUBHO-TEXHUYECKUMHU TOKYMEHTAMHU yCTAHOBJICHBI HAUOOJBIIINE JOMYCTUMBIC
TeMrepaTypbl HarpeBa, a TaKXke D3JIEMEHThI DJIEKTPOOOOpYIOBaHUSI, TIEpPErpeB
KOTOPBIX MOXKET MPUBECTH K aBapUU WJIM BO3TOPAaHUIO (HE3aBUCHUMO OT HaJIUYUs
TpeOOBaHMI HOPMATUBHBIX IOKYMEHTOB).

TepMouHIUKATOPBI ~ HAHOCAT  HA  DJIEMEHTBHI  DJIEKTPOOOOPYHAOBaHMS,

MMOJICKAIMKUC KOHTPOJIIO TCINIOBOI'O COCTOSHUA.
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PI/ICYHOK 15. HpI/IMep HCIIOJIB30BaHUA TCPMONMHANKATOPHBIX HAKIICCK IJIXI KOHTPOJIA
TEMIICPATYPbl KOHTAKTHBIX COCI[I/IHCHI/Iﬁ

[Topor cpabaTbiBaHUs TEPMOMHIUKATOPOB BEIOUPAETCS UCXO/sI U3 TpeOOBaHUI
HOPMATUBHO  TEXHUYECKOW  JIOKYMEHTAllMd  JJIi  KOHKPETHOTO  DJIEMEHTa
AJIEKTPOOOOPYIOBAHUS, TEXHHYCCKHMX XapaKTEPUCTUK W  PEKUMOB  PabOTHI
AIEKTPOOOOPYIOBaAHUS.

Tak kak TEPMOMHAMKATOPHI HE SIBJISIIOTCS BOCCTAHABIMBAEMBIMU H3JIEIHSIMU,
MOCJIE PETUCTpAIlMU HMH TeperpeBa cpadOTaBIIME TEPMOUHAMKATOPHI MOJJIEKAT
3aMeHE Ha HOBBIEC.

Heo0xoaumMo KOHTPOIUPOBATh CPOK HCITOIB30BAHUS TEPMOUHIUKATOPOB. [Ipu
UCTEYCHUN CPOKa HCIIOJIb30BAaHUS, TEPMOWHIUKATOPHI HEOOXOIMMO 3aMEHUTH Ha
HOBBIC. [locye 3aMeHbI cenaTh OTMETKY B JKypHAJIe.

TepMmouHIUKATOPHI SIBJISTFOTCS HEBOCCTAaHABIMBAEMbIMU u
HEPEMOHTONIPUTOAHBIMU  H3AenusMu  (mokpeiTusiMu). [lpu  cpabarbiBaHuun
TEPMOHWHIUKATOPA, €r0 CICAYET YAAIUTh U 3aMCHUTh HAa HOBOE U3JIeUe (TIOKPHITHE).
OxparmmBaHie TEPMOUHIUKATOPHBIX METOK B pE3yJIbTaTe BO3CHCTBUS TEMIIEPATYPHI

HEoOpaTUMo.

TepMocucrembl
TepMOCI/ICTeMLI npeaAHa3HA4YCHBI AJI PAHHCTO aBTOMATHYCCKOTI'O O6H3py>K6HI/I$[
MOKapOOIAaCHBIX CHUTYyallui, BO3HHUKAIOIIMX BCJICACTBUE TIEpPErpeBa dSJIEMEHTOB

AJIEKTPOYCTAHOBOK: KOHTAKTHBIX COCIWHEHUH, MPOBOJIOB, Kabenen (B T.4. KOHIIEBOU
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apMaTypel) W IIIWH, JJIEKTPHUYECKUX amnmapaTtoB, BBOJHBIX paCIpeae/MTEIbHBIX
mKkagdoB, IIUTOB C AIIEKTPOOOOPYTOBAHHEM, HWHOTO 3JIEKTPOOOOPYAOBAHUA U HX
AJIEMEHTOB, TJIe BO3MOXXHO TPEBHIIICHNE TeMIIepaTypbl 000PYIOBaHHS B HEIITATHOM
pexnmMe paboThl WK TIPH MOSBICHUH Je(eKTa.

Cucrembl OCYHIECTBIISIIOT HEMPEPBHIBHBIM KOHTPOJb TEMIEpPAaTypbl HArpeBa C
CUTHAJIM3AINEN O TIPEBBIIEHNN YCTAaHOBJICHHBIX TTOPOTOB U Tiepenadeii nHpopmam
Ha MyJIbT EHTPAIN30BAaHHOTO HAOIOACHMS, TJI€ OCYIIIECTBIISETCS TPUEM TPEBOKHBIX
W3BEIIEHU 00 OOHAPYKEHHBIX MEeperpeBax ¢ JaTYMKOB, OTOOpaKeHHE (MHIMKALIHS)
COCTOSTHUS M pETHCTPAITUs COOBITHH.

TepMmocucremMamMu MOTYT OBITH OOOpPYIOBaHBI DJIEKTPOYCTAHOBKH, JIJISI
KOTOPBIX HOPMATUBHBIMH JOKYMEHTAMH YCTAHOBIICHBI HAWMOOJBINAs JOIMyCTHMAs
TeMIepaTypa HarpeBa, a TaKKe DJIEMEHTHl  JJeKTPooOOpyAOBaHUS U

QJICKTPOIIPOBOAKH, IICPCTPCB KOTOPLIX MOJKCT IIPUBCCTU K aBAPUHU UJIN BO3IOPAHUIO.

Pucynox 16. [Ipumep cuctemsl, COCTOAIIEH U3 TEPMOAKTUBHPYEMOM
ra30BbIICIAIONICH HAKICHKU U CIEIIUATM3UPOBAHHOTO Ta30BOT0 JATYHKA

B kadecTBe ycTpoilcTB 0OHApYKEHHS MPEBBIIECHUS TEMIIEPATyphl B Pa3HBIX
CHCTEMAX MOTYT BBICTYNATh pa3IuyHbIC JNATYUKHU. Hanpumep,
TEPMOAKTUBUPYEMBIC Ta30BBIJICIISIONINE HAKICHKHU, P HArPEBAHUU KOTOPBIX O
ONPEJECICHHON TEMIIEpaTyphl BBIJACIACTCS CUTHAJIBHBIM Ta3, YJIaBIMBACMBbIN
CIICLIMAJIM3UPOBAHHBIM Ta30BbIM JTATYMKOM, NIEPEIAIOIIMM CUTHAJI O MEPErPEBE HA
KOHTPOJILHO-TIPUEMHOE YCTPOWUCTBO; OECKOHTAKTHBIE HWH(PAKpPaCHBIC ITaTUYNKH,
JIAaTYUKA TEMIIEPATYPbl, YCTAHABIMBAEMbIEC HEITOCPEICTBEHHO HA KOHTPOJIUPYEMBIN

AIIEMEHT 3JIEKTPOOOOPYAOBAHMUS.
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2 FAZ0BSI AATHMK YCTPOWCTBO

1. ObepH1TE HAKNEWKM BOKPYT KOHTAKTOB
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3. B asapuiHown cuTyaymMu Haknewxa eobigenner
2. [lpn HarpeBaHnn MHAMKATOPHbE CUIHaNbHbIR Fa3, KOTOPbIK GUKCUPYETCA
METKN HEODPATIMO NIMEHAIOT UBET AATHUKOM
Iar 1 ar 2 IIar 3

lNazorenepupyromue Hakineiiku, [Ipu HarpeBanuu Bbimie 50 — B aBapuiiHON cuTyanuu, Korjaa
pasMemieHHble Ha CwIOBbIX 90°C MHAMKAaTOpHBIE METKM TEMIEpaTypa IOJAHUMAETCS BbILLIE

KOHTAaKTax, a Takke HeoOparumo MeHsoT cBou 100°C,  Hakieiika  BbLAENsET
CMOHTHPOBAHHBIN ra3oBbBI IBETa CUTHAJILHBIH ras, KOTOPBIi
JATYUK B DJIEKTPOIIUTKE ¢dukcupyercs ra30BBLIM

natyukoM. JlaTuuk — mepemaeT
CUTHAI TPEBOTH H / WIH
OTKJIFOYAET MMUTaHUE

Pucynok 17. [lomaroBasi cxema pabOThl CUCTEMbI HEIPEPHIBHOTO KOHTPOJIS
TEMIIEpaTypbl HA OCHOBE TEPMOAKTUBUPYEMOM ra30BbIIACISIONICH HAKICHKH
Y CIIEMAIIM3UPOBAHHOTO Ta30BOTO JAaTYUKA

Kpome Toro, TepMOCUCTEMBI MOKHO MCIOIB30BATh KAK CUCTEMbI MOHUTOPHUHI A
IO’KapHON OMNACHOCTH JJIEKTPOYCTAaHOBOK, 3a CYET PAHHETO OOHApYXEHMsI TOYEK
Ype3MEPHOr0 Harpesa, 3aJ0Jro 10 Hadajga TEPMUYECKOW NECTPYKLUUHU H30JSALUU B

MCCTaX YCTAHOBKH JATUYHUKOB.
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Pucynox 18. [Ipumep cructeMbl MHOTOKAaHAJIBHOTO OECKOHTAKTHOT'O TEMITEPATypHOTO
KOHTPOJISi HA OCHOBE O€CKOHTAKTHBIX TUPOMETPUUECKUX TATYUKOB

Cromes ¢ cucremon
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Pucynox 19. [Ipumep UHTEIIEKTYaIbHOM CUCTEMBI KOHTPOJISI TEMIIEPATYPhI
BBICOKOBOJIbTHBIX KaO€IbHBIX JIMHUI Ha OCHOBE paclpeaesieHHOTO
JaTyuKa TeMIepaTypbl

TenJIOBU3MOHHAS JTUATHOCTHKA

B ocHOBe TEIJIOBHM3MOHHOM JHMArHOCTHKHM JICKHUT TEIJIOBOM  METOI
HEpa3pylIalomero KOHTPOJs, T.€. TEIJIOBU3UOHHBIE OOCIEIOBaHUS C IIEJIbIO
BBISIBJICHUSI TI0KAPOOIACHBIX YYaCTKOB U Y3JIOB B D3JIEKTPOOOOPYJIOBAHUU U

AIIEKTPOIIPOBOJIKE.
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B kadectBE TEXHHMYECKOrO CpEICTBA TEIUIOBU3MOHHOM  JTHMArHOCTUKHU
MIPUMEHSETCS TEIIOBU30p. TEMI0BU30P — 3TO ONTUKO-3JICKTPOHHBIA H3MEPUTEITbHBIN

npudop, padoTaromuii B H”HGpaKpacHoO 001acTH SJIEKTPOMArHUTHOTO CIIEKTpA.

Pucynox 20. [Ipumep npoBeeHus TEMIIOBU3UOHHOTO KOHTPOJIS dIEKTpoIiKada

Kpatko MeTon TemIOBHU3UOHHOW JIMATHOCTUKHU TMOXapHOW O€30MacHOCTH
HKCILTYaTUPYEMOTO 3JIEKTPOOOOPYAOBAHUS MOKHO OIMUCATH CIEIYIONIUM 00pa3oM.
Kaxnpiii 00beKT uMeeT Temmneparypy, IpudeM B pa3HbIX TOYkax oHa pasHas. Kak
MPaBUJIO, OTKJIIOHEHUE TEMIIEPATYPHl B Ty WA HUHYIO CTOPOHY CBHUIETEIBCTBYET O
KaKON-TO HEOJAHOPOAHOCTH, AedekTe. TermnoBu30p Kak BHUACOKAMEpa OXBaThIBACT
BCIO MMaHOpaMy OOBEKTa, BHIBOJIUT Ha dKpaH U (GUKCUPYET B MaMATH BECh CIIEKTpP €ro
TeMIiepaTyp, mpeoOpa3yss B TepMOrpaMMmy, T.€. KapTHHKY TeMIlepaTyp, KOTOpas
HAlIOMWUHAET HeraTuB I1BETHOM (oTorpaduu, T/A€ KaxAbld OTTEHOK I[BETa
COOTBETCTBYET ONPEACICHHON TEMIIEpATYpeE.

HeocnopumbiMu  mpeumyliecTBAMH  TEIUIOBU3MOHHOTO  00OCII€IOBaHUS
SBJISIIOTCS:  OOBEKTUBHOCTh W TOYHOCTH TIOJIy4ae€MbIX JaHHBIX, 0€30MacHOCTh
(mpumensieTcsi  OECKOHTAKTHBIM ~ METON), HEe  Tpedyerca  OTKIIOUYCHHUE
AJIEKTPOOOOPY/IOBaHNS ¥ TOATOTOBKM pabouero wmecta. Ilpum 3TomM wmeTon
BBICOKOITPOM3BOJAUTENICH, K TOMY € OH JaeT BO3MOXHOCTh IPAKTUYECKHU
MTHOBEHHO, «C TII€pBOTO B3IJIsJa», yKa3aTh MeCTO JedeKTa, MpeaBapUTEIbLHO
ONPENCNIUTh CTeNneHb JedekTHocTh. KpoMe 3Toro MeTon oTivyaeTrcst MPOCTOTOM

JTIOKYMEHTUPOBaHUS 1e(PEKTOB M BO3MOKHOCTBIO OomnpenesieHus: 1eeKTOB Ha paHHEH
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CTaaun  pas3BUTHA. On mno3BojiIeT C I[OCT&TO‘-IHOﬁ CTCIICHBIO TOYHOCTHU
AUArHoCTupoBaTb COCTOSAHHUEC HE TOJIBKO OTKPBITBIX JJICMCHTOB
3JI€KTpOO60py,ZIOBaHI/IH, TaKUX KAaK KOHTAKTHBIC COCOAMHCHHA B JOJICKTPUYCCKUX
IMUTKaX W BBOAHBIX IHUTAX, HO MU COCTOSHHC PO3CTOK U BLIKJIIOanCHeﬁ, KOTOPBIC
3aKPBITBI  KOpIIyCaMH, a TaKiKE IJIICKTPHUYCCKHX IIPOBOJAOK, BBIIIOJHCHHBIX

Pa3TUYHBIMH CIIOCOOAMH.

Pucynok 21. [Ipumep TepMorpaMMbl KOHTAKTHBIX COSTMHEHHM C TeMIIepaTypHOM
IKaJI0N

CyTh TEMJIOBM3UMOHHON JMAarHOCTUKHU 3aKJIOYaeTcsi B OECKOHTAaKTHOM
perucTpaldu TEeMIEpPaTypHOrO TMOJii Ha MOBEPXHOCTH OOBEKTa H3MEPUTEITHLHON
armapaTypou, MOCTPOCHUM U aHaJIM3€ TepPMOrpaMM C HcHosib3oBaHueM OBM s
oOHapyxeHus 1 kinaccudukanuu 1edeKToB U npuHaThs pemenus. Hanuuue nedexra
MIPU TaKOM JUAarHOCTUKE XapaKTepU3yeTCs aHOMAIbHBIM MOBBIIIEHUEM TEMIIEPATYPHI
B JIe(PEeKTHOM 30HE MO CPABHEHUIO C UCITPABHBIMU OOJIACTSIMH.

YcnoBuss W TOpPANOK  NPOBEACHUS  TEIUIOBU3WMOHHOM  JUArHOCTUKHU
AKCILTYaTHPYEMOTO  DJIEKTPOOOOPYJOBAaHUS JKWIBIX W OOIIECTBEHHBIX 3/IaHUN
YCTAaHABJIIMBAIOT METOJMYECKHE pekoMmeHaaruu [6]. OHM HampaBieHBl Ha
npodUIAKTUKY TIOKapHOM  O€30MacHOCTH  AJIEKTPOOOOPYAOBAHUS  JKUIBIX U
OOIIIECTBEHHBIX 3J]JaHWM U TIO3BOJISIIOT KOHTPOJMPOBATh M OLICHUBATH COCTOSIHUE
MO’KAPHOM OIMACHOCTH AJIEMEHTOB 3JIEKTPOOOOPYOBaHUS, KOTOPhIE paHee HE MOTJIN
OBITH 00CJIEIOBAHbI, TAKMX KaK: PO3ETKH, BHIKIIOYATEIHN U dJICKTPUUCCKUE TIPOBOIKU
BBITIOJIHEHHBIX PA3UYHBIMA CIIOCOOAMHU, YTO SIBJISETCS aKTyaIbHBIM MOMEHTOM B

o0Jiact o0ecreueHus oKapHOU 0€30MacHOCTH KIJIBIX U OOIIECTBEHHBIX 37aHUMN.
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Pucynox 22. [Ipumep oOHapyKeHUs MOKAPOOIACHOTO pa3orpena 00JITOBOTO
KOHTAKTHOT'O COEIMHEHHUS

C mnoMoOuIpl0 TEIJIOBU3MOHHON JIMATHOCTUKU BBISBISIOTCS KOHKPETHBIC
nedeKkTHble MecTa, TJIe 3a4acTyl0 JOCTaTOYHO 3aTSHYTh, 3aYUCTUTh, 3aMEHUTD
00JTOBOE COCAMHEHHE WU TIEPEPACTIPECIUTD HArPY3Ky U JIe(PeKT OyJeT ycTpaHeH.

JlomyckaeTcst UCIOJIb30BaTh APYTUe METOAUKH TETUIOBU3MOHHON TUarHOCTUKH,
eciau 00JacTh MX MPUMEHEHUS] COOTBETCTBYET OOJIACTM MPUMEHEHHUS HACTOSIIINX
METOIUYECKUX PEKOMEHIAIUN.

B kadecTtBe KpuUTEpHEB OLIEHKH IOXKApHOW O€30MaCHOCTU DIEKTPUUYECKUX
U3JICIMA  MOXET OBITh TPHHATO 3HAUCHHUE TEMIIepaTyphl WM IPEBBIIICHUS
TeMIepaTyphl, YCTAHOBJICHHOE B CTaHJapTax Ha KOHKpeTHoe u3jaenue. Kpome Toro
KPUTEPUM OIEHKU T[OKapHOMW OMAacCHOCTU TMPHU TEIJIOBU3MOHHON JTMArHOCTUKE
IPHUBEIEHBI B METOAMYCCKUX peKOMeHaanusx [6].

JlnarHocTuka aJIEKTPOOOOPYIOBaHUS TEIUIOBBIM METOJIOM HEpa3pyIIArIIero
KOHTPOJIs (TETUIOBU3MOHHAS TMATHOCTHKA) JOJKHA MPOBOAUTHCS OpUTafoii HE MEHEee
2 yenoBek. Bece wiieHbl OpUraibl JOMKHBI ObITh ATTECTOBAHBI MO TETJIOBOMY METOY
HEpa3pylIaoIIero KOHTPOJIsA. XO0Ts Obl OJUH paOOTHHUK JIOJKEH OBITh aTTECTOBAH HE
HUKe, 4yeM 1o 11 kBannpukalmoHHOMY YPOBHIO 0 TEIJIOBOMY KOHTPOJIIO B CUCTEME
Pocrexnanzopa.

JIns mpoBeneHUs TEIUIOBU3MOHHOW JIMATHOCTUKU MOTYT TPUBJIEKATHCS
CTOPOHHHME OpTraHW3allMM, aKKPEIUTOBAaHHbIE B YCTAHOBJICHHOM TMIOPSJKE Ha

TETUIOBOW METOJI HEpa3pyIIaroIIero KOHTPOJIS.
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MgiHHCj"EPCTBO OpraHbl HCIIOTHHTE/IBHOH
POCCHUCKOH SENEPAITUH

T10 JIEJIAM I'PAXKIAHCKOM OBOPOHBHI, SR neacvon
YPE3BLIYAWHBIM CHTYALIMAM Poccuiickoil Pepeparn
U JTMKBU/JALIMM MMOCJ/IEACTBUMA
CTUXWHHLIX BEJICTBUHA
(MUYC POCCHH)

3amecTETen: MEENCTPa — r/IaBHLIN
roCyAapCTEEeHHLIH HHCIEKTOp
Poccuaiickoii Pepepanun
N0 MOXXaAPHOMY Ha/J30pPyY

Tearpanssmni npoess, 3, Moaksa 109012
Ten. 8(495)983-79-01; daxc 8(495)624-19-46

07.04.2022 N. 43-2004-19
Ha Ne

O HanpaeneHHH MeTOAHUeCKHX
PeKOMeHAalHH

B yensx peanusanuy NoSHOMOUMI OPraHOB MCTIO/JHHMTE/NILHOH B/IACTH CyOBEKTOB
Poccuiickoi Pegepaium, onpegeneHHbIXx crathed 18 PegepansHOro 3akoHa
oT 21 gexabpa 1994 r. Ne 69-®3 «O noxapHoH Ge30MacHOCTH» B YaCTH OpPraHH3alHH
obyueHHs Hace/leHHA MepaM TIOKapHOH 0e30MacHOCTH, a TakKKe HHOOPMHPOBaHHA
Hace/leHHs O Mepax MOoXKapHOH O0e30MacHOCTH, HaNpaBIAlTCHs IS TPAKTHYeCKOoro
HCTI0b30BaHHA MeTogHKa OLIeHKH MoXKapHOo# 6e30MacHOCTH HJIOro AoMa (KBapTHPHI)
u MeTogHueckHe peKOMEHJAlLMH [0 OpraHM3alMH NPOQHIAKTHKM [0KapoB
OT 3/1eKTpoOoOOpYAOBaHMA B JKWILIX H OOIeCTBeHHBIX 3JaHHMAX C IpPHMeHeHHeM
TeXHHYeCKHX CPe/CTB.

INpunoskenue: Ha 132 1. B 1 3K3.

A M. CynpyHOBCKHH

~
JOKYMEHT HOJIMHCAH
WIEKTPOHHOH HOIIHCBIO
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Hecrpyrus Anexcarap Huxonaesu .
JenapraMesT HaZ30PHOH JeATeMLHOCTH H NPOQHASKTHTECKOH paboTst
8(495)983-68-64



